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PREFACE 


In prepanng the new edition of this Dictionary my object has been to produce a book 
which shall serve as a reliable and readily available work of reference for the Practitioner 
and Student of Medicine 

The general scheme of the book — so skilfully planned by the late Sir Richard Quain 
and his assistant editors — has been preserved, and the special emphasis laid on the 
diagnosis and treatment of disease has been maintained, although the pathology and 
aetiology have also been very carefully considered and revised Some departure from the 
origmal plan has been deemed advisable Many articles — excellent in themselves but 
not in accord with the special object m view — have been omitted, while repetitions have 
been as far as possible excluded It has thus been found practicable to include a large 
number of new articles, to rewrite many others, and yet to publish the Dictionary m 
a single volume The recent and ever-increasing incursions of Surgery into the realm of 
Medicine have received adequate recognition, and more space has been allotted to what 
are generally known as * special branches ’ A large number of cross references have 
been inserted in order to bring under the notice of the reader articles giving further 
information on the various subjects 

My sincere thanks are in the first place due to the Contributors, without whose 
labour and hearty co-operation it would have been impossible to have produced this 
work in the short penod of eighteen months For the readiness with which they received 
suggestions, for the self-suppression with which they permitted deletions, and for the 
rapidity with which they completed their articles I can hardly be sufficiently grateful 
For the pathological and more strictly scientific articles I have secured the co-operation 
of those m touch with experimental work, and have throughout freely availed myself of 
the services of the younger members of the profession 

To Dr Harold and Dr Bosanquet, the Assistant Editors, my obligation is greater 
than I can easily express Without them the task could never have been performed, 
and my principal regret is that the readers of this work can have no conception 
of the untiring labour which they have bestowed upon it 

The enterprise and courtesy of the Pubhshers deserve hearty editorial recognition. 
They have enabled us to insert twenty-one full-page plates (fourteen of them in colour), 
and have transformed my own task into a delight 

For the information of readers it should be stated that in articles for which two 
contributors are jointly responsible the names are, where possible, placed side by side, 
but that when the article written by one contributor has been revised by another the 
name of the reviser is placed under that of the original contributor. 


H. MONTAGUE MURRAY. 
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MEDICINE 

A 


ABDOMEN, Diseases of the —Excluding a 
few peculiar affections, the diseases of the abdomen 
may be arranged under the following groups — 

1 Diseases of the anterior abdominal walls 
11 . Diseases of the peritoneum and its folds 

III Diseases of the organs and systems contained 
within the abdominal cavity, namely — i. Stomach 
and Intestines, 2 Hepatic structures, including 
the liver, gall-bladder, gall-ducts, and vessels , 
3 Spleen, 4 Pancreas, 5 Suprarenal capsules, 
6 Urinary apparatus, viz me kidneys and ureters, 
and the bladder , 7 Female generative organs, 
including the uterus and its broad ligaments, the 
Fallopian tubes and the ovanes, 8 Absorbent 
glands 

IV Diseases of the abdominal vessels, especially 
the aorta and the iliac artenes 

V Diseases of the sympathetic or other nerves 
contained within the abdomen 

VI Diseases ongmating m connection with the 
cellular tissue, such as inflammation or abscess 

VII Diseases springing from the posterior boun- 
dary of the abdomen , from the pelvis or the struc- 
tures lining It , or from the diaphragm, and thence 
invading the abdominal cavity 

VIII Diseases encroaching upon the abdomen 
from other parts, especially from the thorax 

It must be borne in mind that the groups of 
diseases above mentioned may be presented in 
\arious combinations, two or more structures being 
not uncommonly implicated at the same time 

Several of the abdominal organs are very hable 
to so called functional disorder and these disorders 
often give nse to prominent and troublesome S5nn- 
ptoms, which are urgently complained of by the 
patient Definite organic diseases are also of 
common occurrence, many of them being of a very 
serious character Some of the organs contained 
within the abdomen are liable to mal/>osition or dts^ 
placementy as well as to maljormations, these bemg 
either congenital or acqmred ; while the hollow 
viscera may be the seat of obstruction or accumula- 
tions of different kinds Each of these conditions 
may become chmcally important. 

Abdominal lesions are frequently purely local m 
their origin, but several of them are but loic»I mani- 
festations of some more general condition, bemg 
associated either with certam acute lebnle diseases, 
e g typhoid fever , or with such affections as cancer 
or tuberculosis Again, symptoms connected with 


the abdomen may depend upon disease m some 
remote part of the body , or some of its organs may 
become the seat of morbid changes as a consequence 
of disease m other structures For instance, vomit- 
ing is frequently associated with cerebral di^rdere ; 
while affections of the heart are liable to lead to 
troublesome symptoms, as well as tosenous lesions, 
in connection with many of the abdommal viscera 
Lastly, a morbid condition of one organ withm the 
abdomen may be the direct means of originating 
secondary mischief m other structures. 

Frederick T. Roberts 

ABDOMEN, Examination of— The neglect 
of submitting patients to a satisfactory physical ex- 
amination IS a frequent source of error m diagnosis 
in cases of abdominal disease, and there ought to be 
no hesitation or delay in resorting to this method 
of climcal investigation whenever it seems called 
for The precise course to be pursued must vary 
according to circumstances, but tne following outline 
will serve to indicate the plan of procedure oramanly 
required. 

First, there are certain modes of examination 
which are applied to the abdomen externally, 
including Inspection , Palpation or Manipulation , 
Mensuration , Percussion ; and Auscultation (see 
Physical Examination) Of these, inspection, 
palpation, and percussion are by far the most 
important, and have, m the large majonty of cases, 
to be rehed upon for the information required. In 
exceptional instances Succussion, or shaking the 
patient, proves serviceable, by bnnging out certam 
sensations or sounds In order to carry out diese 
methods properly, it is necessary to expose the 
abdomen sumaently, due regard being paid to 
decency in the examination of females, to place 
the patient m a suitable position ; and to see that 
the muscles of the abdominal walls are duly relaxed 
The best position is for the patient to ue on the 
back, in a ^If-rechmng attitude, with the head and 
shoulders well raised, and the thighs and knees 
more or less flexed. This posture serves to relax the 
abdominal muscles, whidi may be further aided by 
taking off the patienVs attention by conversation or 
m other ways, as well as by directing him to breathe 
deeply The position, however, has often to be 
vaned in the investigation of particular cases, and 
much information is frequently gamed by noticing 
the effects of a change in posture. 


B 



abdominal aneurysm 


2 ABDOMEN, EXAMINATION OF 

The objective conditions which may be revealed 
by the modes of examination thus £ur considered are 
as follows : — i. The state of the superficial struc- 
tures. 2. The size and shape of the abdomen, 
generally and locally, as indicating any alteration in 
the volume of the ordinary contents of the abdomen, 
or the presence of some new or fresh element, such 
as dropsical fluid or a tumour. 3. The characters 
of the abdominal respiratory movements ; and the 

E resence of any unusual sensations during the act of 
reathing, such as friction-fremitus. 4. The sensa- 
tions experienced on palpation and percussion 
over the abdomen, either as a whole, or in any 
particular part of it, such as its mobility, degree of 
resistance, regularity, consistence ; as well as the 
presence of certain peculiar sensations, e.g. fluctua- 
tion, or hydatid-fremitus. 5. The presence and 
characters of any pulsation. 6. The occurrence of 
abnormal movements within the abdomen, as those 
of a foetus. 7. The sounds elicited, generally and 
locally, on percussion. 8. The presence of certain 
sounds within the abdomen, heard on auscultation, 
such as friction-sounds; murmurs connected with 
aneurysm or due to pressure on an artery ; or 
murmurs and sounds associated with the pregnant 
uterus. 

Here it may be remarked that it is highly im- 
portant in all cases to see that no accumulation of 
faeces exists within the bowel, and tliat the bladder 
is properly emptied, otherwise very serious mistakes 
are liable to be made. Purgatives and enemata are 
needed in order to remove any faecal collection. 
The urine should also be properly tested in every 
instance; and much mformation may often be 
gained in the investigation of affections of the ah- 
mentaiy canal, from a personal inspection or more 
complete examination of faeces or vomited matters. 

Secondly, it not uncommonly happens that special 
modes of examination have to be applied to par- 
ticular organs within the abdomen, in order to 
arrive at a dic^nosis with any certainty. Thus it 
is sometimes requisite to have recourse to the use 
of the exploring trocar or aspirator ; or to the 
administration of chloroform. The latter may 
afford direct information in certain abdominal 
conditions, and it may also materially assist in 
carrying out other methods of exploration. The 
use of Kontgen rays may assist in the diagnosis of 
renal calculus, though this method of examination is 
of less use in abdominal disease than in disorders of 
the chest or of the limbs (sea Rontgen Rays). 
In certain cases more serious operative procedures 
have to be adopted for diagnostic purposes. See 
Paracentesis. 

The abdomen has been, for purposes of descrip- 
tion, artificially divided by anatomists into regions, 
and the seat of any local morbid condition can thus 
be defined and described. These regions are thus 
named : epigastric, hypochondriac, hypogastric, 
iliac, lumbar, and umbilical. See plate in PHY- 
SICAL Examination. 

The following is a summary of the usual pro- 
cedure ; — 

Inspection. — Hemise, inflammations, new 
growths &c. in walk Pigmentation, lineae albi- 
cantes. Thin, fat ; shape, sunken, distended uni- 
formly ; more in the central regions (pointed abdo- 
men) ; or more in the flanks (broad abdomen) ; 
local swelling; distended stomach (bagpipe tumour); 
coils of intestine ; tumours ; visible peristalsis ; point 
of ending of movements ; condition of umbilicus, 


stretched transversely, depression obliterated, pro- 
truding, translucent ; movements of wall, impaired 
locally or generally, felling in ; condition of skin 
and superficial veins. 

Palpation. — Flaccidity; tension of wall from 
distension ; general rigidity ; local resistance ; tender- 
ness, local, general, superficial, deep ; gurgling (e.g. 
right iliac fossa) ; succussion-splash ; friction ; fulness ; 
swelling ; tumour. 

In the case of a tumour, note its position, 
size, shape, surface, edges, mobility, consistence, 
ulsation, occasional hardening or contraction, 
allottement, foetal parts and movements. 

Percussion. — L ocality of any change in reso- 
nance ; effect of change in posture. 

Auscultation. — Friction ; vascular bruit ; fcetal 
heart. 

The position and condition of the 
abdominal viscera, and of tumours, 
to be ascertained by inspection, 
palpation, percussion, the exact 
limits being noted according to 
the regions of the abdomen,^^ and 
by measurements from fixed 
points, or recorded on diagrams. 

Rectum and Anus. — Physical examination, if 
necessary. Place patient on left side, thighs well 
drawn up. Inspect anus, natural, contracted, 
patulous; note any abnormal condition. Palpate 
anus and surrounding parts ; examine any swelling ; 
probe fistulae; extent; internal opening. Pass 
finger well oiled ; note excessive pain and any 
abnormality within bowel. Try gently to pass 
finger into or through any stricture or new growth 
while patient ‘ beais down,* and to move it among 
surrounding parts ; bleeding excited ; pass duckbill 
or other speculum (if necessary), and examine whole 
circumference of bowel. Bougies may be passed 
through a stricture with care. See also Bladder, 
Examination of ; Stomach, Examination of ; 
Uterus, Examination of. 

Frederick T. Roberts. 

ABDOMEN, Exploration of. — See Para- 
centesis. 

ABDOMEN, Tumours of.— See Abdominai 
Cysts ; and Physical Examination. 

ABDOMINAL ANEURYSM.— Abdominal an- 
eurysm includes aneurysm of the aorta, and of any 
of its branches within the abdomen. 

Aneurysm of the Abdominal Aorta is essen- 
tially a disease of middle age. Of 59 cases collected 
by Crisp, 33 were under the age of forty. It is 
more common in the male than m the female sex, 
in the proportion of about 8 to i ; and is usually 
traceable to strain' or injury ; not infrequently it is 
embolic in origin (see Aneurysm). The aneurysm 
is most frequently located in that portion of the 
vessel included between the aortic opening in the 
diaphragm and the origin of the supenor mesenteric 
artery, l^ing seldom met with below this point. In 
this situation the tumour is deeply seated ; liable to 
tension from the crura of the diaphragm ; and likely 
to involve the great splanchnic nerves, the semilunar 
ganglia, and the solar plexus. Aneurysm of the 
abdominal aorta is usually of the false variety ; and, 
as contrasted with thoracic aneurysm, it is less often 
associated with extensive atheroma of the aorta, and 
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with fatty or other structural disease of the heart. 
The symptoms referable to excentnc pressure are 
also fewer, and, with the exception of pain, are less 
urgent than m the thoracic vanety 
Symptoms and Signs —Of the symptoms, 

IS the most characteristic and the most urgent , it is 
of two kinds, which are not, however, necessarily 
associated The first is due to the irntation and 
stretdimg of the nerves above mentioned. It is 
essentially neuralgic , it is intermittent, lancinating, 
and paroxysmal, — encircling the body like a girdle, 
or ladiating through the abdomen, back, pelvis, 
and base of the thorax, and not infrequently mto 
either groin or testicle. The accession is sudden, 
and usually attributable to some definite cause of 
vascular excitement The duration extends over 
a penod varying from one to three hours, rarely 
longer , and the cessation is equally abrupt, leaving 
the patient in a state of exhaustion, but quite free 
from actual suffenng The second kind of pain 
referred to is continuous and boring, fixed at a 
particular point of the vertebral column , aggravated 
by pressure at this point, by active movement or 
stamping, and by gently turning the patient half 
round upon his axis in the standing j^sture , but 
relieved by assuming the prone position or by 
leaning forward Pam so characterised is pathogno- 
monic of erosion of the vertebrae Pressure of an 
aneurysm may affect the functions of several organs 
within the abdomen Thus jaundice may result 
from pressure upon the hepatic, or common biliary 
duct it IS, however, more frequently due to an 
aneurysm of the hepatic, or of the superior mesen- 
teric artery Interference with the urinary 
secretion, and the consequences thereof, from 
pressure upon the renal vessels , dysphas^ia, from 
pressure upon the oesophagus , vomiting, from 
obstruction of the pylorus , displacement of the 
liver forwards, or of the heart upwards — though rare 
symptoms — may be likewise due to the same cause 
Tht radial pulse is not often affected Symptoms of 
constitutional irritation and impaired nutrition are 
rarely exhibited, and appear only at the termination 
of protracted and painful cases, associated with great 
suffering and want of sleep 

Physical signs — A tumour can often be felt in the 
epigastric and left hypochondnac regions It is 
smooth, rounded, and elastic , and ten<& to descend 
It communicates to the hand alternate movements 
of lifting and expansion with increasing tension, and 
of Subsidence with relaxation The pulsation is all 
but invariably single, and synchronous with the 
radial pulse , it is limited to the tumour, and 
occasionally accompanied by thrill. Pressure upon 
the aorta below the tumour will increase the force 
of impulse, dimmish or abolish the thrill, and arrest 
the collapse In a few recorded examples the 
tumour was hard and uneven on the surftice, and 
non-expansile , and m a still smaller number no 
pulsation was perceptible, the aperture of com- 
munication with the artery having been blocked, or 
the vessel compressed on the proximal side by the 
growth of the aneurysm itself Owing to the 
position of the hollow viscera in front, and the mass 
of lumbar muscles behind, the evidence from percus- 
sion IS less conclusive in regard to abdommal 
thoracic aneurysm If, however, the abdommal 
muscles be relaxed, and the stomal and bowels free 
from flatus, absolute dulness to the extent of the 
tumour may be detected, A sound, single or double, 
as distinguished from a murmur, is rarely heard in 


front in connection with abdominal aneurysm ; 
whereas the existence of a sound, usually double, 
without a murmur, at a pomt on the postenor wall 
of the abdomen corresponding to the tumour, is the 
rule, and when detected, is of the utmost diagnostic 
value A murmur in the recumbent posture israrehr 
absent in front , it is single, blowing, prolonged 
post-systolic, and not transmitted mto the vessel 
beyond It may, however, be musical, or it may 
present both these characters, but at different pomts 
of the tumour , in one instance it was of a buzzu^ 
quahty Should the aneurysm have taken an exclu- 
sively backward course, which is the exception, a 
single murmur, not audible in front, may be heard 
in the back In a few recorded cases a double 
murmur has been heard over the aneurysm in front 
In the erect posture the murmur is usually suspended ; 
but m a few published cases it was audible in both 
the erect and the recumbent posture, and m one at 
least m the erect posture only These peculianties 
depend upon the various conditions of the sac, its 
onfice, and its contents A small aneurysm mvol- 
ving the postenor wall of the vessel only, and 
eroding the vertebrae, may be latent as to physical 
signs, though attended with severe fixed pam m the 
back, and weakness of the lower extremiUes In 
some cases a slight retardation of the pulse m the 
femoral artenes has befcn noted 
Diagnosis — The diagnosis of abdommal an- 
eurysm has reference mainly to its physical signs 
The higher the aneurysm the more obscure will be 
the physical signs and the more marked die evidences 
of pressure Strong pulsation of the aorta, simu- 
lating that of aneurysm, may exist m connection 
with hystena, uterine or intestinal irritation, dys- 
pepsia, or marked anaemia. But in all these cases, 
irrespective of the positive and speafic evidence pre- 
sented by each, throbbing exists throughout the 
aorta, and is propagated into the mam artenes of 
the lower limbs, whereas it is localised and expansile 
m aneurysm , and a careful exploration of the 
aorta — if necessary, under the influence of chloro- 
form — will show tW, m the case of a pul»ting 
aorta, the dimensions of the artery are at all pomts 
normal In these cases, too, although a murmur 
may be produced by strong pressure with the stetho- 
scope, It does not exist when pressure is withdrawn. 
A cancerous or other tumour pressmg upon the 
aorta may likewise produce a murmur, and may 
exhibit pulsation communicated from the aorta , but 
m most cases both these phenomena are promptly 
arrested by placing the patient m the *knee and 
elbow * position A tumour, m that position, will 
fall away from the vessel ; whereas the pulsation of 
an aneurysm wi^l often ^ more easily felt. The 
fixed local pam m the back, aggravated by pressure 
and motion, may be simulated by ordinary lumbago , 
and the paroxysmal visceral pam, by biliary cohc. 
The differential diagnosis must rest upon the 
specific evidence in each case 
Aneurysm of the Branohes of the Ab* 
domlnal Aorta — The branches most liable to 
aneurysm are the common ihacs and their divisions ; 
the coeliac axis and its branches ; the renal, and the 
superior mesentenc AntArysm of the Ihae Ar- 
teries belongs to the domain of sui^ery, and will not 
be further referred to here Aneurysm tf the Ceeltae 
Axis and of its branches of division, and of the 
Superior Mesenteru Artery ^ are, m addition to the 
ordmary si^ characterised by molnhty of the 
tumour ; and the first two varieties by the occunence 
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of jaundice, hsematemesis, and melsena, from pres- 
sure. aneurysm ma3r cause infarction in the 

kidney, or venous congestion by pressure on the 
renal vein. 

Du:^tion and Terminations. —The duration 
of life in abdominal aneurysm in a number of cases 
observed varied from fifteen da3rs to eleven years. 
Death occurs usually : (i) by rupture of the sac 
into (a) the retro-periton^ tissues, unless a 
secondary sac be formed ; {b) the cavity of the 
peritoneum ; (c) the left pleural cavity or corre- 
sponding lung; {d) the intestinal canal; (e) the 
inferior vena cava ; (/) the psoas muscle ; (g) the 
pelvis of the kidney ; (A) the spinal canal ; or (r) 
the ureter, biliary passages, dr oesophagus— the 
order given representing the relative frequency of 
the fatal result ; or (2) by exhaustion or syncope. 
The duration of life after the rupture of the an- 
eurysm has ranged from a few minutes to several 
weeks. A consecutive false aneurysm, retroperi- 
toneal in site, is specially characterised by feeble 
pulsation of the tumour, and diminished or arrested 
circulation in the femoral artery of one or both sides. 

Treatment.— The curcUive treatment of ab- 
dominal aneurysm may be considered under three 
heads — operaiiveyPoitural2:cA dietetic^ and medicinaL 
Operative treatment consists in pressure applied to 
the aorta on the proximal side of the sac, by means 
of tourniquets, so as completely to stop the circula- 
tion. The bowels should be first well moved and 
freed from flatus; and during the continuance of 
pessure the patient should be kept under the 
mfluence of chloroform or ether. As a rule, com- 
pression should not be employed above the level of 
the duodenum. Five cases, if not more, in which a 
cure was effected by these means have been reported. 
The object sought to be attained being that of 
effecting rapid coagulation in the sac, the period 
during which pressure needs to be continued in 
these cases vanes from three quarters of an hour to 
ten hours and a half. Pressure on the distal side is 
dangerous from its liability to cause rupture. U ndei 
all circumstances, pressure must be used with care, 
as inflammation of the peritoneum or of the bowels 
has been known to result from it. Galvano-puncture, 
and the introduction of foreign bodies, such as iron 
wire and horsehair, into the aneurysmal sac have 
also been employed. In a small proportion of cases 
the latter methc^ has been attended with a favour- 
able result, but less often in abdominal than in 
thoracic aneurysms. 

Bellingham introduced the plan of treatment by 
posture and restricted diet. Under this plan perfect 
repose of mind and body is, as far as practicable, to 
be maintained ; the bowels being kept moderately 
free, and the dietary restricted to 40 oz. including 
soli^ and liquids. According to the method of the 
late Mr. Tiffhell, which is based upon the same 
principle, but is more rigid, the patient is strictly 
confined to the horizontal posture for a period 
varying from eight to thirteen weeks, as determined 
by the eflect upon the aneurysm, movement in bed 
being effected with caution; whilst, by a special 
arrangement, the bowels and the bladder may be 
evacuated without disturbance of the body. For 
breakfast, 2 oz. of white bread and butter, with 2 oz. 
of cocoa or milk, are allowed ; for dinner, 3 oz. of 
meat, with 3 oz. of potatoes or bread, and 4 oz. of 
water or claret ; and for supper, 2 oz. of bread and 
butter, and 2 oz. of milk or tea. The total amount 
in the twenty-four hours would be : solids xo oz. , 


liquids 8 oz. This system is not often rigidly 
enforced, and is not so frequently employed as 
formerly. 

Of the various medicinal agents used with a view 
to favouring or effecting a deposit of laminated fibrin 
in the sac, chloride of calcium (10 to 15 grs. thrice 
daily) is the best, though acetate of lead and iodide 
of potassium are often used. Iodide of potassium 
may be ^ven in doses of 10 to 20 grs. thrice daily, 
with a view to reducing vascular tension, and there- 
by relieving pain and promoting deposition in the 
sac, whilst perfect rest in the recumbent posture 
and a restricted dietary are observed. The intra- 
muscular injection of 20 to 80 c.c. of a sterilised 
I to 3 per cent, solution of gelatine in 1 per cent, 
solution of sodium chloride on alternate days has 
been recently employed, but with very varied 
success. In all cases the allowance of liquids must 
be reduced to the lowest possible standard, whilst 
excretion is promoted. Alcoholic stimulants may 
be given in small quantity and at long intervals, if 
the pulse exhibit debility and the patient complain 
of a sensation of sinking ; otherwise they should be 
prohibited. 

The application of a few leeches, followed by a 
warm poultice, is very efficacious in relieving pain. 
The hypodermic use of morphine is still more 
rapidly effective. See Thoracic Aneurysm. 

C. J. Nixon. 

ABDOMINAL CYSTS. — This article includes 
a short description of cystic tumours of the abdomen, 
not described under other headings. 

1. Aliantoio.— II. Urachal Cysts. 

2. Dermoid Cysts. — Dermoid cysts are occa- 
sionally found in the peritoneum without the existence 
of an ovarian dermoid ; it is not improbable that in 
reality the cyst originated in the ovary, but became 
detached and secondarily adherent elsewhere. 
When an ovarian dermoid ruptures it may give rise 
to implantation cysts in various parts of the 
peritoneal cavity. 

3. Haemorrhagic or Sanguineous Cysts. — 
Haemorrliagic cysts are occasionally met with in the 
abdomen. In rare instances they are due to soften- 
ing and extravasation of blood into sarcomata. 

Simple Sanguineous Cysts may be due to trau- 
matism and are usually found around the pancreas, 
in the transverse mesocolon, or mesentery. They 
then closely resemble peripancreatic cysts ; but they 
may arise elsewhere ; in one case, examined after 
death, a large hgemorrhagic cyst arose in the pelvis. 

The symptoms are much the same as those of 
pancreatic cysts. The proper treatment is incision 
and drainage. 

4. Hydatid Cysts.— Entozoa. 

5. Hydronephrosis.— Hydronephrosis. 

6. Mesenteric Cysts. — These cysts are rare. 
They may be divided into (i) Lymphatic y the most 
frequent form ; either serous or chylous, due to dila- 
tation of lymphatic vessels or to dilatation and 
degenerative changes in lymphatic glands ; (2) 
Hcemorrhagicy usually due to traumatism, but also 
possibly the result of haemorrhage into lymphatic 
cysts or into growths; (3) Hydatids \ (4) cases 
thought to be congenital, such as dermoids, and 
cysts derived from the Wolffian body ; (5) possibly 
some mesenteric cysts are due to developmental 
errors in the intestine. 

Mesenteric cysts are more often seen in females. 
The characteristic signs are a fluctuating, very 
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movable tumour near the \imbilicus with a band 
of resonance in front of it, due to the intestine 
Though there may be no symptoms, colic, diarrhoea, 
or constipation is gener^ly present, while some* 
times acute obstruction occurs 
The diagnosis is difficult ovarian, hydatid, and 
pancreatic cysts must be thought of, and sohd 
tumours or a floating kidney borne in mind 
The treatment is surgical, viz removal or 
incision and drainage 

7 Omental Cysts — Haemorrhagic cysts of the 
omentum have been met with Dermoid cysts 
may be implanted on the mesentery and are de- 
rived from ovarian cysts of the same nature. It is 
possible that an ovarian cystadenoma might be tom 
away from its original site and become adherent to 
the omentum In very rare instances the omentum 
contains a multitude of small cysts, possibly 
lymphatic 

8 Ovarian Cysts —Su Ovaries, Diseases of 

9 Pancreatic Cysts — Under this heading 
are included cysts which clinically appear to anse in 
or from the pancreas Cystic dilatation of the 
pancreatic duct may be due to obstruction and con- 
stitute a true pancreatic cyst Cysts may possibly 
be due to haemorrhage and inflammatory processes 
arising inside the pancreas, or in rare cases to cystic 
change in a new growth These true pancreatic 
cysts may be single and large, multilocular and of 
considerable size, or multiple and small 

Probably a considerable proportion of what appear 
to be pancreatic cysts clmically are in reality peri- 
pancreatic cysts and due to localised peritonitis in 
the lesser sac of the peritoneum The inflammatory 
process closes the foramen of Winslow and so leads 
to an encysted peritoneal effusion in the immediate 
neighbourhood of the pancreas What the numeri- 
cal relation of true pancreatic to peripancreatic cysts 
IS it IS difficult to say at the present time, but the 
belief that a large proportion of those requinng treat- 
ment are peripancreatic is gaming ground 
^Etiology — Injury, straining, and inflammation 
of the pancreas are the usual antecedent conditions 
Situation — Contents — The cysts most often 
anse from the tail of the pancreas and may project 
below the stomach, above it, or push that viscus 
forwards The cyst may reach a large size and 
contain many quarts of fluid The fluid may be 
clear, but is more often dark brown from altered 
blood , It is alkaline, of a sp gr loio-i 020, and con- 
tains the fat-splittmg, amylolytic, and proteolj^ic fer- 
ments of the pancreas , the presence of the last named 
IS of most importance from a diagnostic point of view, 
inasmuch as the other two may be met with m 
effusions elsewhere 

Clinical Features — There is a tense tumour 
in the upper part of the abdomen, usually m the 
epigastrium or left hypochondnum It is slightly 
movable, and, if the stomach be distended, can ^ 
shown to arise behind that organ There may be 
no symptoms, but, as a rule, the patient suffers from 
attacks of pain with vomiting and collapse Pres- 
sure-symptoms, when the cyst is large, may occur ; 
jaundice is rare Sometimes the progress is rapid, 
but more often the condition is chronic ; consiaer- 
able alteration in the size of the cyst, both enlarge- 
ment and diminution, may be noted 
Diagnosis between true and ^ripancreatic cysts 
IS impossible until the anatoxmcal conditions are 
examined, and even then may not be conclusive 
during life. Pancreatic cysts must be distinguished 


from hydronephrosis on the left side, a dilated gall- 
bladder, hydatid cysts, and sometimes from large 
ovarian cysts. 

Prognosis. — If left alone the larger cysts mav 
rupture mto the general pentoneal cavity with 
fatal results 

Treatment — Tapping the cyst with a trocar 
through the abdominal walls is a very dangerous 
proceeding and should never be countenanced 
Laparotomy with incision and drainage of the cyst 
IS the proper course unless it is found possible to 
remove it entirely 

10 Retro-peritoneal Cysts — Other than 
pancreatic retro-pentoneal cysts are rare ; they 
may be hydatid, denved from the remains of the 
Wolffian body, or pseudo-cysts due to softening of 
retro-pentoneal sarcoma or suprarenal growths 
Retro-peritoneal collections of blood, chyle, or urine 
have been occasionally seen, usually after trauma 
tism The cUnical features of retro-pentoneal cysts 
are those of a deep seated tumour , they may 
easily be mistaken for a pancreatic cyst or a 
hydronephrosis 

Their treatment is removal by Laparotomy 

11 Urachal Cysts— The urachus, that 
part of the allantois which runs in front of the 

entoneum as a fibrous cord between the urinary 
ladder and the umbilicus, not uncommonly shows 
minute cystic dilatations In rare instances large 
cysts develop , they occur in either sex. The cyst is 
situated in the middle hne between the umbilicus 
and the pubes and in front of the pentoneum A 
communication with the urinary bladder may exist. 
The walls of the cyst contain smooth muscular 
fibres— the expanded muscular walls of the 
urachus The treatment of these cysts is complete 
removal, or, if this is impossible, incision and 
drainage 

Under the name Allantoic cysts, Lawson Tait 
and Robinson descnbed a different condition occur- 
ring in women, which they ascribed to an abnormal 
process of development on the part of the allantois 
Alban Doran, however, makes it clear that these 
so called allantoic cysts are really encysted tuber- 
cular pentomtis, the infection spreading from the 
Fallopian tubes 

H D Roi LESTON 

ABDOMINAL WALLS, Diseases of— Most 
of these are but local forms of diseases which are 
fully described in other parts of this work The 
panetal peritoneum will be excluded from considera- 
tion, as Its morbid conditions are treated of 
separately 

I Superficial Affections — a The skin 
covering the abdomen may be the seat of vanous 
eruptions. The rash of typhoid fever is chiefly 
observed over this region b When the abdomen 
IS ‘greatly enlarged, its cutaneous covering becomes 
stretched and thinned, often presentmg a shining 
appearance , or it may even give way, so that it 
exhibits superficial cracks or fissures If it has 
been distended for a considerable time or on several 
occasions, as after repeated pregnancies, the skin 
becomes impaired in its nutrition, and is often the 
seat of permanent white lines or furrows — hnMs 
albicantes* In this connection allusion may be 
made to the umbihcus, which, in certam forms of 
distension of the abdomen, may become pouched 
out, everted, or actually obliterated, e* The super- 
ficial vems frequently broome enlarged and tortuous, 
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when the return of the blood which is normally- 
conveyed through them is in any way impeded. 
d. The cutaneous sensibility over the abdomen is 
sometimes materially altered. In certain nervous 
diseases it may become more or less impaired or 
lost ; but the most important deviation is a marked 
increase of sensibility — hyperasthesia — which is 
occasionally observed in hysterical females, and 
which may simulate more serious affections, particu- 
larly peritonitis, especially if it is accompanied with 
spaptoms of much depression. This condition is 
characterised by extreme superficial sensibility or 
tenderness of the abdomen, the slightest touch being 
resented ; but if the patient’s attention can be taken 
off, and deep pressure be then made, this is borne 
with little or no indication of distress. The exact 
position of the tenderness, the aspect of the patient, 
the presence of other symptoms indicative of 
hpteria, and the absence of pyrexia usually serve to 
distinguish this affection from others of a graver 
nature. The surface of the abdomen may also be 
affected with neuralgia, which is sometimes very 
severe. 

2. Subcutaneous Accumulations.— a. The 
chief morbid condition coming under this head is 
oedema or dropsy of the subcutaneous tissue. This 
generally follows anasarca of the legs, and may be 
associated with ascites. The fluid tends to collect 
especially in the lower part of the abdominal walls 
and towards the flanks. The skin often presents a 
white pasty aspect ; the abdomen may be more or 
less enlarged j the umbilicus appears depressed and 
sunken, if the oedema extends up to this level ; the 
superficial structures pit on pressure, and yield the 
peculiar sensation of dropsical tissues ; and the 
percussion-note is frequently muffled, b. The ab- 
dominal subcutaneous tissue is, in many persons, 
the seat of an abundant collection of fat, which may 
be important from causing apparent enlargement, 
and simulating or obscuring other more serious 
morbid conditions which enlarge the abdomen. 
c. In rare instances gas accumulates under the skin 
in this region, constituting subcutaneous emphysema. 
The abdomen then appears to be enlarged, but the 
condition is readily recognised by the peculiar 
crackling or crepitant sensation felt on digital 

ressure ; the resonant or tympanitic sound elicited 
y percussion ; and the dry crepitant sound heard 
when pressure is made with the stethoscope. 

3. Affections of the Muscles and Apo- 
neuroses. — a. The abdominal walls may be the 
seat of muscular rheumatism, which is particularly 
likely to follow undue straining, such as that caused 
by violent coughing or vomiting. It is characterised 
by pain, sometimes severe, evidently located in the 
muscular and tendinous structures, accompanied 
with much soreness and tenderness. The affected 
parts are kept as much at rest as possible, and any 
action which disturbs them materially aggrave^es 
the pain. b. As the result of violent strain, the 
muscular or aponeurotic tissues may be more or less 
tom or ruptured, or the normal openings enlarged 
(separation of the recti). As a consequence a pro- 
trusion of some internal structure is likely to take 
place, forming a hernia, c. The abdominal muscles 
are liable to be the seat of spasmodic contraction, 
cramp, or rigidity. These disorders are not un- 
commonly excited in sympathy with grave dis- 
turbance of the alimentary canal, as in cholera. 
In certain painful internal affections, also, some of 
the abdominal muscles are occasionally kept in a 


state of more or less rigid tension, as if they were 
involuntarily contracted in order to protect the 
diseased parts underneath from injury. The spas- 
modic contractions in tetanus not infrequently cause 
great suffering over the abdomen, d. On the other 
hand, the abdominal muscles are occasionally 
paralysed, as the result of central nervous disease. 
The movements of respiration are then altered in 
character; while the expulsive acts in which the 
abdominal muscles naturally take part are much 
interfered with. 

4. Relaxed Abdominal Walls. — - All the 
structures forming the walls of the abdomen are 
often in a relaxed and flabby state, yielding to any 
pressure from within, so that the abdomen becomes 
enlarged and prominent, especially if, as is fre- 
quently the case, this condition is associated with 
much flatulence. It materially weakens the act of 
defrecation, and promotes constipation. 

5. Inflammation and Abscess.— Local in- 
flammation may be set up in any of the abdominal 
structures, and this may terminate in suppuration 
and the formation of an abscess. Purulent ac- 
cumulations from within, as in cases of perityphlitis 
and suppuration in the gall-bladder, as well as 
certain abscesses originating in disease of bones or 
joints, may likewise extend among the tissues of the 
abdominal walls, causing thickening and induration, 
or may make their way outwards, directly or 
through a sinus. Subsequently permanent sinuses 
or fistulse may be left. 

6. The abdominal wall may be the seat of 
extravasation of blood ; and various kinds of tumour 
or new growth may form in its structures. 

Frederick T. Roberts. 

ABORTION. — The cut of abortion signifies the 
expulsion of the contents of the pregnant uterus 
before the seventh month of gestation. An abortion 
is a foetus prematurely expelled. See Miscarriage. 

ABSCESS {abscedo, I depart). — Synon. : Fr. 
Abcis ; Ger, Abscess^ Eitergeschwulst. 

Definition. — A circumscribed collection of 
pus. Circumscription is the characteristic feature 
which distinguishes ‘ abscess ’ from * diffuse sup- 
puration’ (purulent infiltration), which will also be 
considered in this article. 

Varieties.— Two varieties of abscess are 
described — the acute and the chronic^ but there is 
little besides the name common to the two conditions. 

A. Acute Abscess. — iETiOLOGY of Acute 
Suppuration — Suppuration is the result of the 
action upon the tissues of certain irritant substances. 
The irritant must be of considerable intensity, must 
act continuously for some time, and must have the 
power of inhibiting the formation of fibrin or of 
dissolving any that is formed, together with small 
portions of tissue. 

In the vast majority of cases acute suppuration 
is excited by the growth of micro-organisms in the 
tissues. Some microbes are only rarely associated 
with the formation of pus; others are constantly 
met with in this connection. The latter, along with 
such of the former as are not known to occur in 
other morbid conditions, are grouped together under 
the title of pyogenic or^nisms, since their usual, 
though not invariable, characteristic is the produc- 
tion of pus. Of these different species the Staphylo- 
coccus pyogenes aureus is that most often found ; 
the Staphylococcus pyogenes albus is next in fre- 
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quency, followed by the Streptococcus pyogenes 
(figs I and 2) The staphylococci of one or other 
variety seem to occur about four times as often as 
the streptococcus, while the two species are found 
mixed in 5 per cent of all cases Suppuration due 
to mixed infections is often very severe Cases due 
to staphylococci are usually circumscribed and end 
m abscess, while the streptococcus is specially 
associated with diffuse processes, and is said to be 
the organism most commonly found in secondary 
pyiemic abscesses 

The Staphylococcus aureus forms in its growth 
a continuous supply of irritant substances, among 



Fi( I —Micrococci in capilhries of kidney m Multiple Septic 
Abscess Showing masses of cocci like Staphylococcus 
pyogenes aureus x 800 diam 



FlC 2 —Streptococci of Suppuration —Dried pus from an 
empyema of some duration Showing chains of strepto 
cocci, some of which are swollen, probably from degenera 
tive changes x 800 diam 

which ammonia and trimethylamine have been 
recognised , it also gives rise to a toxin {phlogostfi), 
which can by itself excite suppuration Moreover, it 
has the power of peptonising substances with which 
It IS in contact, probably by means of an enzyme, 
and it can thus prevent the appearance of fibrin and 
of small sloughs in the fluid exudate But this can- 
not be the sole means by which such a result is 
brought about, for the Streptococcus pyogenes is not 
known to peptomse , nor do many of the other 
germs less frequently associated with suppuration 
Possibly leucocytes have peptic power 

The proof that these micro-organisms cause suppu- 
ration is absolute With the exception of the rare 


instances of aseptic suppuration, of which mention 
will subsequently be made, one or other is con- 
stantly present in pus , they have been cultivated 
through several generations, the resulting cultures 
have been inoculated upon animals and have caused 
suppuration, and from these lesions they have been 
recovered m pure culture Finally they have been 
experimentally inoculated upon man, with similar 
results 

On the other hand, the mere presence of pus 
organisms m the blood or tissues is not sufficient to 
excite suppuration, as is evident from cases of puer 
peral septicaemia and other forms of this disease, in 
which pyococci are eliminated with the milk, unne, 
&c , but no abscess is anywhere formed Unless 
certain circumstances favourable to the cocci exist 
in an infected person, they die out or are eliminated 
Until the pyococci were discovered, these predis 
posing circumstances were regarded as the causes 
of suppuration 

In the first place, to excite suppuration the cocci 
must come to rest in some spot Then ensues a 
struggle between them and the tissues Man is 
only moderately predisposed to suppuration the 
predisposition doubtless vanes with the individual 
and may be increased by depression of health from 
any cause, especially by certain diseases, e g diabetes, 
chronic renal disease, and acute fevers , and by chronic 
intoxication, such as alcoholism The point at 
which the cocci come to rest appears to be an im 
portant factor, for all tissues do not seem equally 
susceptible Local tissue susceptibibty may be in- 
creased by injury, by exposure to cold or wet, or by 
a previous attack of inflammation The pyococci, 
on their side, must possess certain quahties, to enable 
them to prevail They must be sufficiently virulent 
to overcome the resistance of the tissues in which 
they settle — and there are no organisms which seem 
more liable to attenuation by unfavourable environ 
ment — and they must be in sufficient numbers, for 
* resistance * means that the tissues can dispose of a 
certain number of bacteria of a given virulence 
They are also greatly favoured by circumstances 
which aftord them protection from the healthy tissues 
until they can form, in locoy sufficient toxin to 
protect themselves Such protection may, for ex 
ample, be afforded by envelopment in a bit of blood- 
clot, which IS often already saturated with their 
products 

The possibility of the occurrence of * aseptic ’ 
suppuration, 1 e of the formation of pus from causes 
other than micro organisms, has been much debated, 
but It IS probable that it can be induced expen 
ment illy, and it may rarely occur clinically Com- 
petent observers have failed to find bacteria in a 
few cases of suppurating hydatids and in cases of 
chancrous buboes which, when opened, have assumed 
the characters of soft chancres Most observers 
regard the exudation induced by the injection of 
turpentine, croton oil, ammonia, and other substances 
as ‘ pus , ’ others decline to give it this name 
Lastly the injection of some toxins (freed from germs) 
— such as phlogosin and cadaverin— or of the dead 
bodies of certain bacteria, e g boiled tubercle bacilli 
(Koch), will induce suppuration It is characteristic 
of such ‘ suppuration ’ that it soon ceases to extend 

Habitat of Pyogenic Germs — Thesemicrobes 
are very widely diffused, being often found in dirty 
water and in dust Staphylococci are common in 
the skin and frequently occur along with strepto- 
cocci, in the mouth, ph\r>nx, and v igina Pyococci 
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are specially frequent upon the bands of those who 
have to deal with wounds. 

Mode of Entry into the Body. —Usually they 
enter through a lesion, possibly quite minute, of 
skin or mucosa, but they may enter through un- 
broken skin, being pressed into and growing up the 
orifices of glands (seoaceous, mammary). It appears 
probable that, like other particles, tney may pass 
through uninjured mucous membranes. In a wound 
of any depth, the infection may affect primarily any 
layer of tne tissues affected, and this may suppurate 
while the rest heals. From the point of entry the 
organisms may be carried by the lymph- or blood- 
stream, and thus deposited in distant parts. The 
disturbance at the point of entry may be very slight 
or nil. 

Results of Local Infection by Staphylo- 
coccus aureus; Formation and Anatomy 
OF Acute Abscess. — ^When the cocci settle at a 
spot under conditions permitting their development, 
they begin to multiply and to excrete their irritants. 
The result is an inflammation which passes more or 
less rapidly through all the usual stages, dilatation 
of vessels with retardation of the blo^-stream and 
margination and free migration of leucoses being 
found in the immediate neighbourhood of the cocci, 
while the earlier stages are seen in the outer zone 
of the infiamed area. In highly cellular tissues 
(kidney, liver) a clear area of coagulation-necrosis 
often forms round the cocci ; but in connective 
tissue this is not evident. In either case the cocci 
pass outwards from the point of inoculation and the 
leucocytes press inwards towards this point. It 
appears that the substances formed by the bacteria 
exert an attractive influence {positive chemotaxis) 
upon the leucocytes, which are thus drawn towards 
the seat of infection {see Chemotaxis). Soon 
cocci and leucocytes become mixed up; many of 
the oig;ani$ms are ingested by leucocytes and by 
swollen fixed cells, others remain free. The 
capillaries at the centre become thrombosed and 
t(^ether with the tissue-elements are peptonised and 
removed ; their place is then occupied by fluid 
containing numerous leucocytes and cocci. So long 
as free cocci pass outwards — which they do chiefly 
along the lines of vessels and their accompanying 
lymphatics — spread of the inflammation and forma- 
tion of fresh foa in the neighbourhood of the primary 
lesion continue. These secondary foci, as they 
enlarge, usually coalesce with the primary cavity. 
After a time the cocci are hemmed in by leucocytes, 
and ^anulation-tissue forms in which no micro- 
organisms are found. Enlargement of the abscess 
may, however, still go on under the influence of 
tension due to the increasing quantity of fluid 
poured into it, to interference with the circulation 
m the surrounding tissues, and to softening of these 
by the inflammatory exudation. Extension takes 
place in the direction of least resistance— towards a 
free surface when possible— but when pus forms 
beneath a dense fascia, which is traversed by few 
blood-vessels or lymphatics and is difficult to soften, 
it often burrows for a considerable distance before 
reaching the surface. The term * least resistance * 
imfflies not only slighter mechanical obstacles but 
also fiuality of passage for cocci. Finally the fluid 
exudation lifts up the epidermis, which softens and 
gives way, and the abscess empties itself more or 
less completely. The elastic!^ of the tissues 
around at once causes great diminution of the size/ 
of the cavity, which rapidly becomes filled up with 


granulation-tissue. This is gradually converted into 
fibrous tissue ; and finally the epidermis grows 
over the surface and covers it. 

Characters of Pus. — The pus yielded by a 
healthy but not aseptic granulation -tissue was for- 
merly spoken of as ‘healthy’ pus — bonum 
et laudabile. Its appearance indicated a local or 
general change for the better. Such pus is yellowish- 
white in colour, opaque, creamy in consistence, 
and neutral or alkaline in reaction, with sp. gr. 
1030-1040. It has a faint sickly odour ana does 
not putrefy readily. With an equal quantity of 
liquor potassae it forms a gelatinous mass. On 
standing it separates into a deep sediment and a 
clear supernatant fluid {liquor puris). The latter is 
highly albuminous, does not coagulate spontane- 
ously, and contains salts in about the same propor- 
tion as plasma, along with a certain quantity of 
peptones. The deposit consists of leucocytes, for 
the most part dead and fattily degenerated, with the 
addition of a varying number of red corpuscles which 
may render the pus sanious or give it merely a 
saffron or orange tinge from the presence of hsema- 
toidin. It also contains fine shreds of tissue, 
fatty and albuminous particles, and cocci, which are 
distinguished by their grouping and by appropriate 
methods of staining. The commonest departure 
from this type is that the pus becomes thin and acid, 
irritating to the tissues, and liable to rapid putrefac- 
tion {ichor). It sometimes has a very offensive 
odour, especially when the abscess has formed near 
the alimentary tract or vagina, owing to the presence 
of the Bacillus coli ; but offensive pus in other 
situations, e.g. in the thigh, may be met with, and is 
then due to the action of the Bacillus pyogenes 
foetid us. Bluish or greenish pus is very rare and 
is due to the Bacillus pyocyaneus. 

Symptoms. — A fairly circumscribed area of the 
skin is found to be swollen, more or less red, hot, 
painful and tender; and these signs are all most 
marked towards the centre. Pressure with the 
finger tip or nail produces pitting owing to the 
presence of oedema. Fluctuation can be obtained 
by the method given below. As the abscess 
advances the centre of the affected area becomes 
more prominent, and fluctuation becomes more 
distinct ; the red colour deepens into purple or blue, 
and the skin becomes progressively thinner. This 
sequence of events is known as the ‘ pointing ’ of an 
abscess. Finally the epidermis gives way and the 
contents of the abscess are discharged. 

The method of obtaining fluctuation is as follows ; 
the pulps of three fingers, if possible of each hand, 
are placed upon the swelling and kept as far from 
each other as the size of it permits. The fingers 
of one hand remain resting lightly on the surface, 
while those of the other hand gently compress the 
swelling. The fluid is thus driven beneath the 
resting fingers and raises them up. Experience is 
necessary to avoid mistakes : if the fingers are too 
close together, fat or oedema may give a sensation of 
fluctuation. It is never advisable to try to obtain 
fluctuation across a muscular belly, but always 
longitudinally in the direction of the fibres of any 
underlying muscle. 

Constitutional symptoms vary' greatly in nature 
and severity. Pyrexia varying from 100® to I04®F. is 
usually present, being generally proportionate to the 
acuteness of the inflammation, the amount of tension 
existing, the size of the abscess and its situation, 
absorption being more free from some parts, e.g. 
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knee, than from others. Not uncommonly the onset 
of suppuration is marked by a ngor, but * chills ’ 
are more fre<^uent the rigor may be repeated more 
than once without any sign of pyaemia appearing. 
As the pus becomes surrounded by a wall of granu- 
lation-tissue the temperature falls , and it may even 
reach normal if the abscess remains long unopened 

The lymphatic glands above an abscess are often 
swollen and tender , lymphangitis occurs much less 
commonly 

Special symptoms arise in connection with 
pressure upon, or extension of oedema to, important 
parts 

In sub fascial abscesses, e g in connection with 
acute necrosis of bone, the part swells diffusely 
and does not at first pit If there be difficulty in 
localising the pus, it is advisable to look for the 
point of maximum swelling, and of maximum 
tenderness, and for any appearance of redness or 
oedema of the skin 

The discussion of abscesses occurring in special 
organs will be found under the heading of the 
respective parts involved 

Diagnosis — Dis^nosis is usually easy If an 
acute localised inflammation persists four or five 
days with the signs above mentioned well marked, 
pus is almost certainly present, even though fluctua- 
tion cannot be obtained Some rapidly growing 
sarcomata have given rise to all the physical signs 
and symptoms of inflammation and have seemed to 
fluctuate such cases are, however, very exceptional 
Exploration may be necessary to determine the 
presence or absence of pus The sacs of aneurysms 
sometimes suppurate, usually owing to some injury 
—either accidental or in the course of treatment A 
tustory pointing to the existence of aneurysm is all 
important in such cases Sgg Aneurysm 

Termination — An acute abscess usually bursts 
through the surface of the skm and then heals If it 
discharge on to a mucous surface, draining is often 
imperfect and senous septic absorption may occur 
If it rupture on to a serous or synovial surface, diffuse 
inflammation of the cavity may be the result Far 
more commonly, however, this last occurrence is 
prevented by the formation of adhesions round 
ibout the abscess before it bursts, so that in man> 
cases, e g in the pentoneum, the pus crosses the 
cavity in safety and makes its way to the surface of 
the skin or into some hollow viscus Absorption of 
in acute abscess is very rare rarely, too, it becomes 
chrbnic Delayed healing with the formation of an 
ulcer, smus, or fistula is a common termination 

Treatment — At first the ordinary treatment of 
inflammation {see Inflammation) should be em- 
ployed As soon as pus is found or its existence 
strongly suspected, an incision should be made with 
a. straight knife — not with a curved Syme’s knife 
which inflicts the maximum of pain and makes 
relatively the smallest opemng into the cavity 
Except where it is important not to leave a scar, 
the opening should be free enough to drain, unaided, 
a sm^l abscess, and to admit a finger to explore a 
large one The finger should carefully seek out all 
* pockets * and small-mouthed recesses, which should 
be well opened up into the mam cavity Formerly 
the formation of a dependent opening was con- 
sidered necessary, but now it is more important to 
keep the opening away from any point from whu^ 
infection is likely to occur If this is avoided tibe 
discharge soon becomes thin and drains * up hill ’ 
readily Still, dramage should be thorougn, and 


in septic cases it may be necessary to make many 
incisions at vanous points. A wide mcision or an 
* anchored * tube, with a moist compressive dressmg 
or fomentation, is the best means of draimng away 

us The outer end of the tube should kept 

ush with the surface of the skm, the deep end bemg 
shortened as necessary When the discharge has 
fallen to a small amount, the tube should be re- 
moved experimentally, careful watch bemg kept for 
local discomfort or nse of temperature Next day, 
or the day after, a probe should be passed along the 
track of the tube to see if pus has collected, and 
the tube replaced if necessary 

When It is wished to reach pus at some depth 
through a small wound, the skin and fascia may be 
cut through and a pair of closed smus-forceps 
pushed in the direction of the cavity until resistance 
ceases , the forceps are then withdrawn with the 
blades open, a probe having been previously intro- 
duced along them as a guide (Hilton) Small 
vessels thus escape injury But m cases of real 
danger to vessels or other important structures the 
wound should be large enough to allow the opera- 
tor to work with a knife under guidance of sight 

B Chronic Abscess — Definhion — A cir- 
cumscribed collection of puriform fluid developmg 
slowly with little or no sign of inflammation and with 
slight, if any, fever 

Aetiology — Although a very few acute abscesses 
quiet down and run a chronic course, and a few 
abscesses, due to staphylococci and other germs, 
run a chronic course throughout, the term ‘ chronic 
abscess * practically means a softened ‘ tubercular 
focus * The exciting cause is therefore the Bacillus 
tuberculosis the proofs of this are absolute Pre- 
disposing causes are an mhented tendency to 
tuberculosis, certain general depressing influences 
— such as faulty hygienic conditions, measles, and 
diabetes melhtus — which favour infection by this 
organism , and slight injuries which act similarly but 
locally 

Mode of Entry and op Spread —The 
tubercle bacillus may gam access to the tissues (i) by 
inoculation upon a scratch or larger lesion of skm or 
mucosa (e g tonsil) , (2) perhaps by passage through 
the uninjured respiratory or mtestinal mucous 
membrane in company wi& other particles. 

The bacilh may give nse to a tubercular ulcer at 
the point of inoculation , but it is common to find 
that before they have been able to cause superficial 
mischief they have been taken up by the lymph- 
stream and carried to the nearest glands, where 
they have been deposited In such a case no history 
or sign of the lesion by which they entered can bie 
discovered, as is frequently noted when the cervical 
or the mediastinal glands are the seat of mfection 
From the gland first reached they may be carried 
by lymphatics to many others Less commonly the 
bacilli ate arrested in the lymphatics leading from 
the point of entry to the glands From any tuber- 
cular focus extension by the blood-path may occur : 
usually a tubercular phlebitis is excited, and the 
inflammatory deposit m the vessel- wall softens and 
breaks down, thus dischai^ng bacilli into the vein. 
More rarely an artery is a&cted It is conceivable 
that leucocytes may carry bacilli m small numbers 
into the circulation On first entering the venous 
circulation the bacilli are carried to the lungs, and 
may even pass through the pulmonary capillanes and 
reach other parts of the body, where they are 
deposited If they here encounter conditions un* 
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favourable to their growth, they will be destroyed or 
eliminated : but if they find a favourable soil they 
multiply and give rise to tubercular foci. Tuber- 
culosis of bones, joints, testicles, kidneys, and other 
parts, removed from direct infection or infection 
through lymphatics, is brought about in this manner. 

Result op Local Infection. -A tubercular 
infiltration slowly develops in which * giant-cell 
systems * are usually discoverable. Fattydegeneration 
and softening of the inflammatory tissue soon take 
place {zee Caseation ). U pon a free surface the result 
of this process is ulceration j but in the subcutaneous 
tissue or any deeper part, such softening gives rise 
to a * chronic abscess.’ Why softening occurs in 
some cases of tubercular infiltration and not in others 
is unknown. 

Anatomy of Chronic Abscess —If a small 
subcutaneous abscess be cut out along with its sur- 
rounding fat, it will present on section a central 
cavity containing puriform material limited by walls 
which are ragged and irregular. To the naked 
eye the wall seems to consist of granulation-tissue 
which becomes opaque and yellowish towards the 
cavity, and more or less fibrous towards the sur- 
rounding fat. Here and there between the fat- 
lobules small foci of granulation-tissue may be seen. 
Starting from the periphery the microscope shows 
round-celled infiltration among the fat with more or 
less tendency to the formation of a fibrous capsule. 
Passing inwards the round-celled infiltration be- 
comes denser, and soon *■ giant-cell systems ’ appear 
embedded in it in greater or less numbers. Still 
nearer to the centre patches of fatty degeneration are 
noticed, and this soon becomes uniform and uni- 
versal as the cavity is approached. No structure 
is seen— only fatty granules which seem to be drop- 
ping into the cavity when the lining layer is reached. 
Outlying nodules of granulation-tissue show similar 
tubercular structure. They are due to the passage 
of bacilli along a lymph-path from the primary focus, 
and exhibit the same series of changes. They gradu- 
ally enlarge and ultimately coalesce with the 
primary focus. Spreading in this way and exercis- 
ing harmful pressure on the vessels supplying the 
surface, a chronic abscess renders the skin over it 
thin and purple. Finally this gives way and the 
contents are more or less completely discharged. 
When a tubercular focus in bone softens— e.g. in a 
lumbar vertebral body — the ‘ pus ’ slowly makes its 
way to the surface of the bone. Here it may form a 
collection under the periosteum and extend along the 
line of least resistance. Thus it may pass back into 
the loin along the lumbar vessels (lumbar abscess), 
or escape from the bone into a process of origin of 
the psoas muscle on one or both sides. In the 
latter case, the pressure of the increasing exudation 
causes atrophy of the muscle-fibres, while the fibrous 
tissue is thickened and forms a dense sheath for the 
pus. The cavity thus formed becomes lined by a 
layer of tubercular granulation-tissue, poorly supplied 
with vessels and very loosely attache. Vessels of 
considerable size and nerves may persist, stretching 
across the cavity as isolated strands. Such an 
abscess not uncommonly raises the iliac fascia and 
fills the iliac fossa {iliac abscess) before it passes 
beneath Poupart's ligament {psoas abscess) to pass 
down the t^h along the profunda artery or back 
along the internal circumflex vessels. These are 
types of chronic abscesses. In all, the walls are 
tuberculous, and until this lining is removed or cast 
off, healing will not occur. 


Characters op the ‘ Pus.’— The fluid in these 
abscesses is thin and watery. It often contains 
small yellowish-white masses like curds, and some- 
times small calcareous or bony particles. Under 
the microscope fatty granules and degenerated 
crumbling leucocytes are seen. Hardly any normal 
white corpuscles are to be found. 

Seats, — The commonest seats of chronic abscess 
are the subcutaneous tissue, especially in children ; 
the lymphatic glands ; cancellous bones such as the 
vertebrae, the epiphyses, and the ribs ; the synovial 
membranes of joints ; and the epididymis. 

Symptoms. — Symptoms are often absent until a 
swelling is accidentally noticed. The swelling is 
smooth and rounded ; it is painless, and fluctuation 
is readily obtained. The skin over it is not tender, 
red, hot, or oedematous until the abscess is on the 
point of bursting. There is often no thickening at 
its margin, but sometimes a ring of infiltration is 
felt. When the lesion originates in a bone, the 
base of the abscess is naturally fixed. When a 
collection of tuberculous matter reaches the surface 
from the thoracic or abdominal cavity, the swelling 
is not uncommonly stated by patients to have ap- 
peared suddenly. Coughing causes such an abscess 
to swell up and to impart an impulse to the hand 
laid upon it ; but this phenomenon does not occur 
invariably. The erectores spinse, being expiratory 
muscles, seem to yield an impulse on coughing. 

More than one chronic abscess may be met with 
in the same patient : sometimes a large number 
may co-exist. Little or no fever accompanies the 
process. Sometimes an abscess may press upon a 
nerve and cause pain — which may even be severe ; 
but pain is usually a symptom of the disease in the 
bone or joint whence the abscess springs. The 
symptoms of such disease are superadded to those 
of the abscess, and must be carefully investigated 
in order to determine the source of the ‘ pus.* 

The patients are usually children or young adults, 
though no age is exempt. A history or physical 
evidence of tuberculosis is often obtainable. The 
general condition may leave nothing to be desired, 
but often it is poor. The presence of considerable 
fever with an unopened or aseptically opened 
chronic abscess indicates the existence of some 
complication, perhaps general tuberculosis. 

Course of a Chronic Abscess,— When not 
interfered with a chronic abscess may occasionally 
become absorbed : usually it enlarges more or less 
rapidly, and may reach enormous ^mensions. Ul- 
timately the skin over it at some spot becomes 
thin, red, or bluish in colour, and eventually gives 
way. The contents escape imperfectly; infection 
of the cavity by pyogenic and septic germs occurs ; 
and the patient may die of acute septicaemia. In 
other cases hectic fever ensues, and in spite of the 
establishment of counter-openings, the abscess 
burrows and appears at fresh spots. Amyloid 
disease of viscera follows, and, if recovery occurs, it 
is with a ruined constitution. Such is the course 
of a large spinal abscess untreated or treated un- 
successfully as regards asepsis. Even when such 
an abscess heals, tuberculous tissue locked up in 
the deep scar often infects the surrounding parts 
afresh, and recurrence {residual abscess) sooner or 
later occurs. Smaller abscesses, and those not 
connected with bone, heal more readily even under 
such conditions* 

Diagnosis. — Efiusions of blood, serous cysts, 

hemise, fatty tumours and soft sarcomata, and some- 
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times firmer, deeply seated, malignant growths have 
all to be carefully differentiated from Chronic 
Abscess Exploratory puncture or operation must 
be undertaken as a last resort The diagnosis of 
< tumour ’ should not be made until inflammation 
has been eliminated 

Sometimes in cases of spinal disease with psoas 
abscess the hip-joint is persistently flexed, and pain 
is caused by any attempt to extend it , probaoly, 
the psoas-sheath is filled unusually tightly and nerves 
are pressed upon Disease of the hip-joint, which 
may cause an abscess above Poupart’s ligament, is 
thus simulated, but may be eliminated by noting 
that the outline of the trochanter is in no way 
blurred, and that movements of the hip other than 
extension are free and painless Signs of spinal 
disease are usually, but not always, discoverable 
The impulse on coughing which is communicated to 
a collection of fluid m communication with the 
thoracic or abdominal cavity has been already 
alluded to 

Prognosis — The prognosis will vary with the 
number and size of the abscesses, their source, the 
age, health, and means of the patient, and the con- 
dition of sepsis or asepsis existing in the cavity An 
origin from bone or joint is more serious than from 
glands and soft parts The older the patient, after 
childhood, the worse is the prognosis 

Treatment — The following are the chief 
therapeutical indications Disease of spine or joint 
must be carefully attended to Everything possible 
should be done to secure fresh air and sunlight, and 
good nourishing food for the patient Cod liver oil 
IS generally valuable in these cases, and the use of 
an antiseptic internally, such as creasote increased 
drop by drop to large doses, is recommended by 
some authorities With regard to the abscess, 
whatever operative treatment is adopted should be 
conducted wuth scrupulous attention to asepsis, 

1 Aspiration, generally repeated more than once, 
has occasionally been follows by drying up of the 
abscess Usually, however, it fails, and may 
result in the formation of a fistula or give origin to 
a septic infection of the cavity Further, even 
when It succeeds, it leaves all the tuberculous tissue 
behind Sometimes aspiration has been combined 
with irrigation with some antiseptic solution, or with 
the introduction of iodoform The needle should 
always be introduced through a considerable thick- 
ness of tissue — not through the thinnest point in 
the latter case infection of the track and the 
formation of a sinus will inevitably result 

2 Excision of the abscess with some healthy 
tissue around it is the ideal treatment It can be 
practised in subcutaneous and glandular foci, and 
in abscesses connected with some bones and joints — 
the chisel or gouge being used to remove infected 
portions of the bone The wound is to be com- 
pletely closed and allowed to heal like any other 
aseptic wound 

3 When excision is impossible,* the cavity 
should be laid open fully , as much as possible of 
the wall should be excised, and the rest should be 
carefully scraped with a spoon and rubbed with a 
dab, after which pure carl^lic acid may be lightly 
applied, followed by a httle iodoform The 
wound should be closed without drainage , but if this 
cannot be done it should be plugged with iodoform- 
gauze 

4 In psoas and similar abscesses, practically no 
excision can be done. Incisums must then be 


made in the loin, groin, and thigh, as may be con- 
venient, in order to allow the lining membrane to 
be scraped away from the whole cavity, which is 
kept flushed meanwhile with saline solution As a 
rule, even in the lumbar operation for lumbar 
disease, it is impossible to find the track by which 
the cavity communicates with the diseased vertebra, 
but if this can be found, there need be no hesitation 
in scraping it also Iodoform-emulsion should be 
mtroducea into the cavity and the wounds closed 
If after three or four days the cavity is distended 
with fluid. It should aspirated The fluid 
should somewhat resemble honey and smell 
strongly of iodoform If left to accumulate it 
sometimes bursts through the stitches 

5 When the cavity is septic, too free drainage 
cannot be provided Plugging from the very 
bottom with iodoform -gauze is tSst Failing this, 
large tubes may be introduced through suitable 
openings, and irrigation practised with either 
sterile saline solution or iodine lotion (one drachm 
of the tincture to one pint of water) 

The tubes should not be abandoned nor smaller 
sizes substituted until it is certain that they have 
no more work to do The openings must be kept 
dilated 

Bad cases of this kind require the exercise of the 
greatest patience Good hygiene and careful 
feeding are very important, also fixation of the 
spine or any joint which may be affected The 
discharge should be regular in amount, not varying 
in quantity from day to day Rise of temperature 
may be due to an unusual amount of septic absorp- 
tion, especially after rough treatment of the 
granulations , to retention of discharge or formation 
of some fresh pocket , to general tuberculosis , or to 
some accidental cause It is an indication for a 
careful examination of the patient with a view 
to removal of the faulty condition No avoidable 
operation should be done until the cause of the 
fever is determined 

C Acute Diffuse Suppuration —The sub- 
cutaneous tissue, especially that of the upper limb, is 
the most common seat of acute diffuse suppuration 

^Etiology — The principal exciting causes of this 
condition are (i) Extravasated urint^ especially if 
It be septic , (2) the Streptococcus pyogenes ^ (3) the 
virus introduced m dtsseciton-wounds This last is 
probably also due to the streptococcus, which is the 
common cause of ordinary diffuse cellulitis The 
lesion of the surface, through which infection occurs, 
is generally easy to discover, but a few cases appear 
to anse spontaneously ; these may possibly be due 
to organisms which have entered at distant points 
of injury or have passed through unmjured mucous 
membranes, and have been deposited m the infected 
area by the blood-stream Slight wounds of the 
hands, especially those occumng in dissectors, sur- 
geons, butchers, fishermen, &c , are specially liable 
to be followed by this complication ; so also are 
lesions of the tonsils and of the cervix uten, and 
all infected wounds which pass through the deep 
fascia;, e g that of the scalb 

Morbid Anatomy — The affected part is dif- 
fusely swollen ; the epidermis is often raised into 
bullse here and there by effusion of fluid beneath it, 
and may separate, leaving grey or yellow patches 
of denuded corium expose Irr^lar openings in 
the skm may exist, through which pus escapes and 
sloughs can be seen. The ht u» opaque and of a 
pale-yellow colour The structure of the tissues is 
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rendered cloudy and indistinct owing to infiltration 
with a turbid fluid, which here and mere forms col* 
lections of thin pus. Pieces of fascia and connective 
tissue, which have undergone necrosis and separa* 
tion, are visible as dirty yellowish masses, resem- 
bling sodden wash-leather. The process may be 
conmied to a comparatively small part, or it may 
involve a whoic limb or even more. It may re- 
main superficial to the deep fascia, or extend 
deeply between the muscles, leading to sloughing 
of tendons or even of the muscular substance. In 
rare cases it may lead to suppuration of joints, or 
necrosis of bones. The veins contain softening 
thrombi, and portions of such clots may be carried 
away by the blood-stream and give rise to secondary 
p^mic foci. Streptococci are plentiful in the pus, 
the lymph-paths and the softening blood-clot. 
The disease may be set up at a distance from the 
point of infection : thus the axilla may be the seat 
of diffuse suppuration as the result of a pricked 
finger. 

Symptoms. — The onset is marked by all the 
usual signs of inflammation, which extend over a 
wider area than in cases of simple abscess and show 
no tenden<y to circumscription. The fever is more 
severe, and the occurrence of one or more rigors is 
not uncommon. As the disease progresses the red 
colour of the skin becomes deeper at certain 
spots, and a finger passed over the surface tends to 
sink in a little at these points. This ‘ bogginess * 
or localised softening is the best sign of the pre- 
sence of collections of pus. Fluctuation may be 
nowhere distinct until great damage has been done, 
or it may seem present everywhere on account of 
the great oedema. As the process extends, fresh 
spots of softening appear ; then the skin gives way 
and pus escapes. Sloughs protrude from the open- 
ings, which rapidly enlarge; and extensive tracts 
of skin are undermined and may undergo necrosis. 
Fever, suffering, and repeated incisions tell severely 
on the patient; and in bad cases septicaemia or 
pyaemia may ensue and prove fatal, or a condition 
of hectic fever may be established and threaten a 
fatal termination. The sloughs are slow in sepa- 
rating, and if important tendons are involved, the 
question will arise whether the part, even if it can 
saved, will be subsequently of any value, since 
the process of healing necessarily results in a mat- 
ting together of the parts by a mass of dense fibrous 
tissue. 

Diagnosis. — In cases of acute diffuse inflammation 
of a part it is often impossible to recognise at once 
the existence of suppuration {s€e Cellulitis). In 
such instances exploratory incisions may be neces- 
sary. Thus in axillary and cervical cellulitis 
{Angina Ludovici)^ and in other cases of deeply 
seated inflammation, the local swelling and the fever 
not only justify but necessitate incision, since the 
patient may die before fluctuation is obtained. No 
distinction can be maintained between acute diffuse 
suppuration and the condition known as cellulo- 
cutaneous erysipelas. 

Treatment. — It is advisable to immediately 
disinfect the point of inoculation, when this is dis- 
tinguishable, with pure carbolic acid, and to adopt 
the ordinary methods of treating inflammation. 
Elevation of the affected part is especially necessary. 
If these measures prove ineffectual, the part must 
be freely incised, but the deep fascia should not be 
opened up, unless the disease has already invaded 
parts lying beneath it. All bleeding should be care- 


fully arrested. Sloughs must be removed and 
collections of pus drained. Pure carbolic acid is to 
be applied to the dried exj^sed surfaces. The 
wounck are then plugged lightly with iodoform- 
gauze, and fomentations are applied when all 
danger of bleeding has ceased. It is useful in freely 
suppurating cases to keep the limb in a warm bath 
of TOric-acid lotion for some hours every day. When 
granulation occurs, movements of all damaged parts 
should be regularly practised. Careful feeding is 
most important, especially as the pyrexia abates, 
and a moderate amount of stimulants may be bene- 
ficial. When a part is hopelessly injured or life is 
threatened by prolonged suppuration, resort must 
be had to amputation or excision of the seat of 
disease. Stanley Boyd. 

ABSCESS, Subdlaphragmatlc. — Synon. : 
Subphrenic Abscess. See Subdiaphragmatic 
Abscess. 

ABStNTHISM .—Definition. —The condition 
induced by an excessive consumption of absinthe. 

From the mode in which absinthe is taken, we 
should expect that the symptoms induced by its 
excessive consumption would be generally obscured 
by, and intermixed with, those of alcohol {see 
Alcoholism). That it has a special effect on the 
organism, and that this may be diagnosed from 
alcoholism, is, however, generally recognised. In 
persistent absinthe-drinkers, vertigo and epileptiform 
convulsions are marked symptoms, and come on 
much earlier than when alcohol, in other forms, is 
habitually drunk. Hallucinations occur also without 
any other symptom of delirium tremens ; and, when 
tremors coexist, these are limited more particularly 
to the muscles of the arms, hands, and shoulders, 
since absinthe acts chiefly on the cervical portion of 
the spinal cord. John Curnow. 

ABSORBENT AGENTS. — In surgery ^ absorb- 
ents are substances used to absorb fluids, as cotton- 
wool, lint, or compressed moss ; in medicine, the term 
is made use of to designate remedies, such as the pre- 
parations of mercury and iodine, which are believed 
to possess the property of promoting the absorption 
of morbid products. 

ABSORBENT VESSELS and GLANDS, 
Diseases ot—See Lymphatic System, Diseases 
of ; Bronchial Glands, Diseases of ; and Mes- 
enteric Glands, Diseases of. 

ACANTHOSIS. — This term, originally used by 
Auspitz to signify diseases of the skin produced by 
anomalies in the spinous or prickle-cell layer of the 
epidermis, has been adopted more recently by Unna 
to specify proliferation of the prickle-cell layer as the 
result of mitotic division of its cells. 

James Galloway. 

ACANTHOSIS NIGRICANS.— This rare affec- 
tion of the skin was first definitely recognised in 1 890. 

Patients affected by this disease present an exceed- 
ingly characteristic appearance. When the disease 
is fully developed certain regions of the body show 
an increase of pigmentation, giving rise to a brownish 
or even black colour. At the same time, the sur- 
face of the skin becomes rough, and this roughness 
may be so exaggerated as to give rise to papillary 
excrescences as large as, or even larger than, ordinary 
warts. The axilla, the genito-crural region, the 
neck, the flexor surfaces of the joints, the face and 
mammary regions, are usually affected symmetrically. 
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In addition to these areas, any part of the surface of 
the body may show increase of pigmentation, and 
frequently, instead of actual warty or papillary 
excrescences on the sur&ce, an exaggeration of the 
normal lines of the skin is noted The mucous 
membranes may also be affected See Addison’s 
Disease 

Histological examination of the skin shows that 
the mam lesions occur in the epidermis There is 
increase in the thickness of the pnckle-cell layers 
of the epidermis — the condition which gives the name 
to this disease — the stratum granulosum is retamed 
intact, and the horny layer is hypertrophied In 
consequence of this over growth of the epidermis, 
the mterpapillary processes are elongated and hyper- 
trophied, and comcidently the papillse themselves 
are ^ongated or irregularly enlarged The pig- 
mentation which gives such a striking colour to the 
patient consists of an exaggeration of the normal 
pigment, and its granules are contained in the basal 
and one or two of the overlying layers of the stratum 
mucosum 

A large number of the described cases of the 
disease have been associated with various forms of 
abdominal tumour, the majonty of which have been 
of malignant character Beyond this very striking 
coincidence, no suggestion has yet been obtained as 
to the relationships of the disease It may com- 
mence at any penod of life, but more usually develops 
m adults Cases are, however, recorded commen- 
cing at two, three, and eleven years of age The 
duration of the malady is indefinite, and the course 
IS that of a gradually increasing dystrophy of the skin 
If a malignant tumour is associated with the disease 
the prognosis depends upon the character of the 
growth 

Treatment appears to have no effect whatever 
in arresting the disease Care must be taken to 
observe special cleanliness of the skm, especially m 
the groins, axillae, and similar regions Occasionally 
anti-pruritic lotions may be required It is some- 
times necessary to remove the papillomata if they 
become troublesome on account of their situation or 
their sire, and this may be done by excision or by 
the cautery James Galloway 

ACARUS — Acart or mites constitute the 
tracheal order of the class Arachntda^ several 
species of which are parasitic The A cams scahiet 
or Sccrcoptes homimst and the Acarus folltculorum^ 
or more properly the Demodex folliculorum or 
StecUozoon folliculorum^ are the only human parasites 
belonging to this family 

Description — i The Acarus Scabiei is a 
small roundish animal, just visible to the naked eye 
Examined under the microscope it is seen to be 
flattened, and to resemble a tortoise in shape , when 
fully developed it has eight legs Over its body 
are scattered a few setae, and on the dorsal sur&ce 
are several rows of triangular spines {see fig i) 
The female is larger than the male, and is provided 
with terminal suckers on the four anterior leps, 
while setae occupy a similar position on the posterior 
ones m the male, however, the two postenor 
median legs have suckers hke those on its fore 
hmbs The young acarus has only six legs, the two 
hindmost ones, which are distinctive of the sex, 
being wanting , it acquires these after shedding ifs 
skm two or three times The male acarus uvea 
near the surfiice of the skm, while the 'female 
burrows within the middle homy layer, and deposits 
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from ten to fifteen ^;gs m the cuniculut or burrow; 
these eggs hatch m about a fortnight The young 
acart escape from the burrow, but the parent does 
not leave it and dies when she has finished laying 
eggs The Acarus scahiet is the cause of the skm- 
affection termed Scabies or Itch, See Scabies 



Fio X -^Acarus seabtei x, female , a, male , 3, larva , 4, 
ovum , a / , anterior legs terminating in stalked suckers 
(r r ) ep t, ^tenor legs terminating m bristles , 1 / 1 , 
posterior median legs of male terminating in stalked 
suckers , ds ^ dorsal spines , s, setse , s / , support for 
penis X 90 (From ‘ Green’s Pathology *) 

2 The Aoarua folliculorum is a very minute 
parasite found in the sebaceous glands of the face, 
ear, and trunk In this ammal the head is con- 
tinuous with the thorax, and to the latter are 
attached eight very short legs, each armed with 
three strong claws On each side of the head are 
short jointed pedopalpi The abdomen vanes m 
length from twice to three or four times that of the 
thorax , it is pointed at its distal extremity The 
presence of this parasite m the skin is ummportant 
It is occasionally associated with a pecuhar dis- 
coloration Robert Liveing 

ACCOMMODATION, Disorders of ^See 

Vision, Disorders of 

ACEPHALOCY8T (&, pnv , lec^oX^, a head , 
and K^oTw, a bag) — A hydatid cyst without any 
scohces m its intenor See Entozoa — Hydatids 

AOHOLIA (i, pnv , and bile), — Absence 

or defiaency of bile See Bile, Disorders of. 

ACHONDROPLASIA (&, pnv. ; CAf* 

Ulage ; I form) — Synon Foetal Rickets , 

Foetal Cretinism ; Chondrodysirophia foetahs. 
Definition —A disease of fcetal life, causms 
stunted growth of the limbs and consequ^t dwarfr 
mg 

Pathology — L,ongitudinal growth ceases m the 
diaphyses of certain bones, which develop from 
cartilage and ossify early : those pnncipally affected 
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are the long bones of the limbs, the ribs, the in- 
nominate bones, and those forming the base of the 
sktill. The cause of the condition is unknown. It 
is probably unconnected with any failure of thyroid- 
secretion or with ordinary rickets. The morbid 
process is confined to the early months (3rd to 6th) 
of foetal life j it appears to consist in a defective 
formation of the cartila^^inous precursor of the bone, 
and is no longer active at birth. Abortion fre- 
auendy occurs when the foetus suffers from this 
oisease, but in those which survive the general 
health and intelligence are good. 

Clinical Characters.— The arms and legs 
are abnormally short : the fingers may not reach 
below the crest of the ilium, and the legs may be so 
stunted that the patient sits down on the ground 
and rises again without apparent effort. The 
epiphyses are enlarged, the long bones curved and 
the fingers divergent, the angle between the middle 
and ring fingers being specially marked. The 
bridge of the nose is depressed and the base of the 
skull generally contracted, so that the cranium above 
appears unduly large. The body is of normal 
length, but the total height of an achondroplastic 
adult may be little over four feet. The gait is 
waddling, with lumbar lordosis; and the patients 
are helpless owing to the shortness of the arms, 
which causes inability to wash, dress, and attend to 
themselves. The disease is occasionally confounded 
with cretinism, but the deformity is really quite 
different, and the intelligence unaffected. 

W. Cecil Bosanquet. 

ACHOR I scurf or dandruff, 

ACHORION ) chaff). 

The word Achor is now almost obsolete ; it was 
formerly applied to a small follicular pustule of the 
scalp. 

Achorion is the term assigned to one of the three 
principal dermophytes or epiphytes of the skin. It 
constitutes the crust of Favus and belongs to the 
group of fungoid plants denominated Oidium, 

As Achorion was the first discovered of the 
cutaneous epiphytes, in compliment to one of its 
early observers, Schonlein, it has been named 
Achorion Schonleinii. It is the agent of contagion 
in favus {see Favus), but it is also found in Onycho- 
mycosis ^ a condition in which the matrix of the nail 
is invaded. John Harold. 

ACHROMA (&, priv. ; and yptHfiaf colour). — 
Absence of colour ; an achromatous or colourless 
state of a usually coloured tissue, due to absence 
of pigment. In reference to the skin achroma is 
synonymous with leucoderma, albinism, and al- 
phosis. See Pigmentary Diseases of the Skin. 

ACHROMATOPSIA (i, priv. ; colour ; 

and sight). — More or less complete inability to 

distinguish colours from each other. See Vision, 
Disorders of. 

ACIDITY.— -The term acidity is used in medicine 
(X) in the ordinary sense to denote that a fluid 
pc^esses an acid reaction ; (2) to indicate hyper- 
acidity, as in the expression * acidity of the 
stomach;* or (3) to mean diminished alkalinity 
although the reaction may not become acid, as in 
the phrase * acidity of the blood.* 

Most of the fluids of the body give a variable 
result with different indicators, because their 


reaction is due to weak acids such as carbonic 
acid, or to acid salts. Thus, saliva is alkaline to 
litmus but usually acid to phenol-phthalein. This 
varying reaction is capable of yielding a certain 
amount of information as to the character of the dis- 
solved salts causing the reaction. By the use of 
very stable indicators it may also be determined 
whether an acid reaction is due to a free acid or to 
an acid salt ; and also within certain limits whether 
the reaction is due to a strong (mineral) acid or to a 
weak (organic) acid. It is on this principle that all 
the many ‘ colour-reactions * for determining the 
presence or absence of free hydrochloric acid in the 
stomach are based. 

Even those fluids in the body which are commonly 
regarded as alkaline, because of their giving an 
alkaline reaction with organic indicators such as 
litmus, contain acid salts such as sodium bicarbonate 
and di-sodic phosphate in addition to excess of car- 
bonic acid, and hence in this sense may be spoken of 
as possessing acidity. In such fluids the acidity, as 
well as the alkalinity, can accordingly be determined 
and its variation under morbid conditions studied ; 
this has been done particularly in the case of the 
blood. 

1. Acidity of the Blood.— The acidity of 
the blood becomes increased in the sense defined 
above when there is either an increased amount of 
incompletely oxidised organic substances of an acid 
character formed by the tissues, or a less perfect 
elimination of such substances by the kidneys. 
Accordingly, a marked increase of acidity is found 
in fever and in diabetic coma ; for example, Kraus 
states that the acidity of normal blood is equivalent 
to (i.e. capable of neutralising) 0*162 to 0*232 grm. 
of sodium hydrate per 100 grm. of blood, while 
under febrile conditions it may be increased to 
0*272 grm. and in diabetic coma to 0*347 grm. 
Other observers have even detected an acid reac- 
tion of the blood to litmus in diabetic coma and in 
the cold stage of cholera. Increased acidity of the 
blood is also found in gouty and rheumatoid con- 
ditions, and occasionally in eczema and other skin- 
affections. 

2. Acidity of the Urine.— The urine of 
persons fed upon a mixed diet, when collected over 
a period of twenty-four hours, has normally an acid 
reaction to litmus, but when tested with those more 
stable indicators which are only changed by free 
acid (such as methyl-orange or tropaeolin), no acid 
reaction is shown. This demonstrates that the 
acidity of urine is due to acid salts, and quantita- 
tive estimation further proves that the acidity and 
degree of acidity to such indicators as litmus is due 
to a variable mixture of mono-sodium and di-sodium 
phosphates. The former of these salts has an acid 
reaction to litmus, and the latter an alkaline one, and 
the reaction of any variable mixture of the two, such 
as is excreted by the kidne3rs, depends in kind and 
amount upon the total quantity and the ratio of the 
two salts in the urine. 

Since one of the most important functions of the 
kidneys is to maintain a constant degree of alkalinity 
of the blood, it follows that the degree of acidity or 
alkalinity of the urine must vary directly with that 
of the blood, and indeed can be taken as an index of 
the condition of that fluid as to reaction. An 
Increased alkalinity of the blood from any cause 
leads to the excretion of a less acid, or it may be an 
alkaline, urine, in order that the alkalinity of the 
blood may be reduced to normaL As an examnle 
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of this may be taken the so-called * alkahne tide * 
met widi m the urine during the first period of 
digestion after a meal Here the secretion of acid 
gastnc juice raises the alkalmity of the blood, and 
accordingly the kidneys excrete more alkali from it, 
so givmg rise to a more feebly acid or it may be 
alkalme urme At a later period, the alkaline 
juices poured into the intestine are separated from 
the circulating blood while the separation of hydro- 
chloric acid ceases. Accordingly the alkalinity of 
the blood falls below normal and the kidneys 
secrete a hyper-acid urine in order to compensate 
The character of the food also tends to alter the 
degree of alkalinity of the blood, and this tendency 
is compensated by corresponding variations in the 
urinary excretion It is for this reason that the 
urine Of herbivorous animals is normally alkahne, 
for during inanition their urme becomes acid So 
also in man the reaction of the urine can be made 
alkalme, or its acidity reduced, by a diet of green 
vegetables The alkali in such green food is 
present in the form of alkaline salts of organic acids, 
and when these acids undergo oxidation m the body, 
the bases become combined as carbonates winch 
raise, or tend to raise, the alkalinity of the blood 
This may be shown by administration of such salts 
as sodium or potassium citrate, tartrate, or acetate, or 
of the carbonates or bicarbonates of the alkalis 
By such means the alkalinity of the blood is 
increased, and the acidity of the urine diminished 
or even replaced by an alkaline reaction 
An excessive meat diet, on the other hand, 
increases the acidity of both blood and urine by 
giving rise to incompletely oxidised organic acids, 
such as uric acid, which cannot be excreted as such, 
and which therefore combine with a certain 
amount of the alkali of the blood, so reducing the 
degree of alkalinity The sulphur and phosphorus 
of proteid are also oxidised in the body to sulphates 
and phosphates respectively, and this removal of 
alkalis m combination also tends to dimmish the 
alkalinity of the blood This process may be 
earned so far that the alkali is reduced to the level 
at which It no longer reacts readily with weak 
organic acids to form salts, and in the case of uric 
acid, which is almost insoluble in the free form, 
this may lead to its deposition in the tissues or in 
the urine In this way either a uric acid diathesis, 
gout, or urinary calculi may origin xte Since the 
primary cause is incomplete proteid-oxidation, 
the first thing indicated is a diminution of the 
patiefit’s * luxus-supply * of proteid, along with 
exercise, and a liberal diet of green vegetable food. 
These measures should be accompanied by the 
moderate use of alkalis until the crisis has been 
reheved Since the lithium-salts of uric acid are 
the most soluble, lithium carbonate or lithium 
atrate is the form of alkali usually administered 
It IS remarkable that in man and in the 
carnivora the acidity of the urine is not increased 
by the administration of even the mineral acids, 
except when the dose is so large as to lead to 
violent intoxication Before acid intoxication takes 
place considerable amounts of the stronger mineral 
acids can be neutralised by the formation of ammonium 
salts, a correspondmg decrease in the amount of 
urea excreted being observed In herbivora, 
which are not subjected from the nature of their 
food to any danger of acid intoxication, it is 
interesting to observe that no such protective com- 
pensation takes place, and such animals quickly 


succumb to comparatively small doses of mineral 
acids. 

It is easy to deduce from the above statements 
that the character of the food is the pnmary factor 
m influencing the degree of alkalimt^ of the blood 
and the acidity of the urine A diet too rich m 
proteid food, and especially animal proteid, leads 
to a diminished alkalinity of the blood, and the 
secretion of a hyperacid urme , while a diet nch in 
green vegetable matter has an opposite effect 

The reaction of the uni^ may change undei 
pathol(^caI conditions from acid to alkahne, after 
it has been excreted by the kidney and before it is 
voided, because of bacterial fermentation set up in 
the urinary bladder or passages. Occasionally 
the alkalinity may be due to the secretion of 
alkalme mucus as a result of irritation of the 
mucous membrane Fermentation is also often set 
up in cases of retention or incontinence of the 
urme, and the infection by the Micrococcus urea 
may occur either naturally by the urethra or as a 
result of careless catheterisation The alkalimty 
is accompanied by cystitis which still further 
favours continued infection 

3 Acidity of Gastric Juice —The gastric 
juice IS the only fluid m the body which owes its 
acidity to free acid It has been clearly shown that 
practically all the acidity of pure gastric juice un- 
mixed wi^ food is due to hydrochloric acid Dunng 
digestion of carbohydrates, lactic and otlier organic 
acids are formed by bacterial action, and under 
certain conditions favouring fermentation, such, for 
example, as chronic dyspepsia accompanied by 
distension of the stomach, the amount of orgamc 
acid formed may be very considerable and lead to 
gastric catarrh 

The percentage of hydrochloric acid vanes con- 
siderably under morbid conditions There is usually 
hyperacidity accompanying gastnc ulcer, and this 
condition is also common m nervous dyspepsia In 
the latter condition the acidity may be doubled, but 
the amount is variable, and there may often be either 
a normal amount or even sub-acidity In both 
acute and chronic gastntis the amount of hydro- 
chloric acid IS subnormal and the orgamc acids are 
increased In chronic catarrh, hydrochloric acid 
may be completely absent, and this is the usual 
condition m cancer of the stomach, where absence of 
the acid is an important, though by no means 
infallible, diagnostic sign {see Stomach, New 
Growths of) Hydrochloric acid is stated alk> to be 
occasionally absent in hysteria and tabes dorsalis. 

4, Acidity of the Intestine —There is at 
the present time considerable difference of opimon 
as to the reaction of the intestine The older view 
that the aadity of the chyme escapmg from the 
stomach is neutralised, and the reaction changed to 
alkaline m the duodenum by the alkah of the 
digestive juices with which it is there mixed, has been 
controverted by recent observers Itis maintamed by 
some of these authonties that the hydrochloric aad 
IS never completely neutralised m the mtestine, 
while others hold that the reaction of the intestme 
IS normally aad owing to the presence of orgamc 
acids formed by bacterial action According to the 
latter view bacterial action m the small intestine 
takes, under quite normal conditions, a considerable 
share in the digestion of carbohydrates. 

The writer^s own experiments have led him to 
regard the older view as to the reaction of the 
contents of the smail tntesUne as more correct than 
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these modem statements. These experiments have 
shown that the degree of alkalinity of the intestine 
varies with the nature of the food, being decreased 
by a meat-diet, and increased by a carbohydrate- 
diet ; farther, that the alkalinity increases with 
the distance along the intestine, and that there is 
practically never an acid reaction to any indicator 
except phenol-phthalein in the lower portion. This 
last &ct indicates that the alkalinity is due to acid 
salts of the alkalis, such as bicarbonates and bibasic 
phosphates. The reaiHion of the large intestine is 
variaole, but most commonly acid, owing to the 
mesence of organic acids formed as a result of 
bacterial action. 

5. Acidity of the Sweat.— The reaction of 
the sweat in man is normally slightly acid, even 
when it is collected from parts free of hair so as to 
be uncontaminated by sebaceous secretion. The 
acidity is due to volatile organic acids. In long- 
continued profuse sweating it is stated that the 
reaction may change to alkaline. See Alkalinity. 

Benjamin Moore. 

ACIDS. — Definition. — Substances which com- 
bine with alkalis, and destroy their power of turning 
red litmus-paper blue. Most of the aci<^ also 
redden blue litmus, and have a sour taste. 

Enumeration. — Acids may be divided into 
inorganic or mineral^ and organic. The mineral 
acids used in medicine are Boric, Carbonic, 
Chromic, Hydrochloric, Hydrobromic, Nitric, 
Nitro-hydrochloric, Phosphoric, Sulphuric, and 
Sulphurous acids. The organic acids thus employed 
include Acetic, Benzoic, Carbonic, Chrysophanic, 
Citric, Gallic, Hydrocyanic, Lactic, Oleic, Salicylic, 
Tannic, Tartaric, and Valerianic. 

Action. — The stronger acids— sulphuric, nitric, 
hydrochloric, chromic, glacial acetic, and lactic acids 
—destroy animal tissues, and act as caustics when 
applied to the surface. When swallowed they pro- 
duce the symptoms of irritant poisoning {see 
Poisons). An antidote for these poisons which is 
always at hand is carbonate of lime, in the form either 
of whiting, or of plaster chipped from the nearest 
wall. Other antidotes are alkaline carbonates and 
bicarbonates, milk, oil, and soap. Diluted acids, 
taken into the mouth, increase the secretion of 
saliva ; and hydrochloric acid forms an important 
constituent of the gastric juice, without which diges- 
tion does not go on. When absorbed into the 
blood, dilute acids act on the heart generally, 
slowing its pulsations and reducing the temperature. 
They are excreted in the urine and milk. 

Uses. — Nitric acid is employed as a caustic 
application to piles, to poisoned wounds, and to 
spreading or unhealthy sores. Glacial acetic acid 
is used to destroy corns or warts. Diluted acetic 
acid or vinegar is applied as a lotion to relieve head- 
ache ; to allay the itching of prurigo, lichen, and 
psoriasis ; to check perspiration ; and sometimes to 
hasten the appearance of exanthematous eruptions. 
Diluted acids, especially citric, tartaric, and hydro- 
chloric, as well as acid tartrate of potassium, are 
administered in fevers as refrigerants, because they 
relieve the dryness of tlie mouth, and diminish the 
thirst by increasing the secretion of saliva, as well 
as lower the temperature and pulse-rate. Under 
the like circumstances, the organic acids, acetic, 
citric, and tartaric, when combined with alkaline 
carbonates in a state of effervescence or otherwise, 
form compounds which act on the skin and kidneys. 


In febrile conditions, anaemia, and some forms of 
dyspepsia, the proportion of acid in the gastric 
juice is insufficient for the proper digestion of food, 
md the administration of dilute hydrochloric acid 
immediately before or after meals is useful both by 
aiding digestion and by preventing the formation of 
butyric and other acids, which give rise to sour 
eructations. Nitro-hydrochloric acid, before meals, 
is likewise beneficial in preventing acidity. It 
appears to have some action on the liver ; and is 
usM, both internally, and externally as a lotion or 
footlkth, in jaundice and biliousness {see Balneo- 
logy). It generally relieves the frontal headache 
common in young women, which is felt just above 
the eyebrows, and not accompanied by constipation. 
Dilute acids, especially aromatic sulphuric acid, are 
useful in checking diarrhoea, colliquative sweats, 
haemorrhages, and mucous dischai^es. By lessening 
the alkalinity of the urine, they tend to prevent the 
formation of phosphatic calculi, phosphoric, nitric, 
and lactic acids being most frequently employed for 
this purpose. Care must be exercised in their ad- 
ministration to nursing mothers, as they are excreted 
in the milk, and sometimes cause griping and 
diarrhoea in infants at the breast. Several acids 
have a special action of their own, and are con- 
sidered under their respective groups, such as hydro- 
cyanic and hydrobromic acids, which are sedative ; 
boric and carbolic, antiseptic ; chrysophanic, para- 
siticide; salicylic, antipyretic; gallic and tannic, 
astringent. T. Lauder Brunton. 

ACIREALE, In Sicily. — Cold sulphur waters, 
and winter climatic health-resort. See Mineral 
Waters. 

ACNE. — Synon. : Acne vulgarise Acneadole- 
scentium; Acne disseminata \ Fr. Acmi\ acni\ 
Ger. Acne, 

Definition. — A chronic disease of the skin, 
confined to the face, back, shoulders, and chest. 
The eruption is met with in young adults, and 
consists of pimples which are caused by an 
inflMumation of the sebaceous glands and hair- 
follicles. The disease leaves small depressed scars. 

iETiOLOGY. — The aetiology of acne is obscure. It 
is seldom met with before puberty, and is usually 
fully developed at about the age of eighteen or 
twenty, and then gradually disappears before the 
age of thirty. There are, however, many exceptions 
to this rule, especially in men, who are liable to a 
severe form of acne of the shoulders and back, which 
may continue until middle life. Acne appears to be 
equally common in males and females, and is 
especially met with in those who have what is called 
a slow circulation in the extremities— that is, who 
suffer from cold hands and feet, and perhaps chil- 
blains. In accordance with this, the disease often 
improves, or even disappears, during warm summer 
weather, to return again in the following winter. 
The suppuration of the comedones is naturally 
attributed to pyogenic cocci {see Abscess), but these 
are often few in number and occasionally absent. 
Pajme contrasts the pustules of acne with those of im- 
petigo, in which cocci are plentiful. Unna attributes 
the disease to his acne-bacillus. 

Symptoms, — Common acne is a pimply eruption, 
met with chiefly on the face and shoulders, less 
often on the bock and chest. Many of the pimples 
are of a pale colour with a small dark centre, and 
consist simply of follicles over-distended wiffi sebum, 
the black centra marking the orifices of the follicles. 
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These pale little papules, called comedones^ are apt 
to become red and inflamed, thus formmg the 
ordinary acne-pimple, which ultimately suppurates, 
and discharges a minate quantity of pus , the spot then 
heals, leaving a small scar In all severe cases of 
acne we find, m addition to the ordinary acne-spots, 
large pimples, resembling ‘blind boils,' which 
suppurate slowly, and often leave very ugly scars 
Acne develops m successive crops, so that as one 
set of pimples dies out, others appear, and thus the 
disease becomes chronic Acne is almost always 
distributed S)rmmetrically, so that both sides of the 
face and back are pretty equally affected The 
exceptions to this rule are very rare 

Diagnosis — The differential diagnosis of acne is 
usually easy when the symmetrical distnbution of 
the eruption and its period of development are 
taken into consideration The two eruptions with 
which it is most likely to be confounded are (i) 
certain forms of acne rosacea (gutta rosea), and 
(2) acne-like dermato-syphilis Acne may best be 
distinguished from acne rosacea by the fact that this 
latter disease is chiefly met with in middle life, and 
is always attended with more or less general conges- 
tion of the face, and the subjective sensations of 
burning or tingling — characters which are absent in 
common acne Acne rosacea is exclusively confined 
to the face, while common acne attacks also the 
shoulders and back 

Acne like syphilitic eruptions are best distinguished 
by the absence of comedones , and by the tendency 
the pimples have to form into groups, which are not 
always symmetrical, and not stnctly confined to the 
acne-regions Some other syphihtic symptoms 
would probably be also present 

Varieties —There is an interesting and somewhat 
rare eruption, commonly called acne vartoliformtSy 
which requires a very brief notice In general 
appearance the pimples resemble those of acne, 
but are not especially associated with comedones 
The eruption is usually confined to the scalp and upper 
part of the forehead, but is occasionally seen on the 
neck and chest The scars formed by this disease 
are much deeper than those of common acne, and 
very closely resemble the pits left by small-pox 
The region affected and the character of the scars 
are a sufficient guide to diagnosis Recurrence is 
the rule 

Treatment — As acne arises, for the most part, 
from the formation of comedones and plugging of 
the fqllicles, the treatment should be directed to 
stimulating the sebaceous glands of the skm to 
action, and hindenng the growth of bacteria For 
this purpose the application of sulphur is most 
useful The sulphur may be applied in the form of 
an ointment or lotion The objection to a lotion is, 
that during the night the powdered sulphur is apt 
to get into and inflame the eyes a little There is 
not, however, the same objection to the use of a 
sulphur lotion dunng the daytime A good plan 
IS to apply a mild sulphur ointment or Wilson's 
hypochlonte of sulphur ointment every night, and 
wash It off in the mormng with hot water, soap, 
and a sod flesh-brush The daily use of a smt 
flesh-brush with hot water and soap is especially 
beneficial, as it prevents the formation of come- 
dones 

When sulphur does not produce the desired effect, 
the linimentum saponis should be applied eveiy^ 
mght and allowed to dry on, and be washed off 
in the morning with warm water. In, very severe 


cases of acne, there are always a certam number of 
boil-hke spots, which suppurate very slowly, , and 
sometimes last for months without coming to a liead 
These boils should be carefully touched with a 
small piece of wood dipped in pure carbohe acid, or a 
saturated solution of potassa fusa in water , or the 
acid mtrate of mercury solution may be used, great 
care bemg taken that only the top of the boil is 
touched with the caustic Cod-liver oil is the most 
generally useful tonic m cases of acne, but other 
tonics, as iron, are occasionally beneficial. For the 
treatment of acne vanohformis cod-liver oil, iodide 
of potassium, and arsemc are the best measures 
internally, while a dilute mtrate of mercury 
ointment may be used locally 

Robert Liveing 

ACNE ROSACEA — Synon Rosacea*, Gutta 
rosea , Fr Couperose , Ger Das kupfr^e Gesicht 

Definition — A chronic inflammation of the face, 
attended with sensations of burning or stinging, and 
leading to a permanent enlargement of vessels and 
the formation of pimples 

Symptoms — There are two chief vaneties of 
acne rosacea The more severe form is met with 
chiefly in men, and is often the result of over- 
indulgence in alcohol It especially attacks the 
nose, and leads to considerable enlargement of the 
vessels, and also, if of long standing, to hyper- 
trophy of other parts of the skin, especially the 
sebaceous glands The milder form of gutta rosea 
is very common in women after the age of thirty 
In the first instance it may consist of a simple flush- 
ing of the face — generally of reflex ongin, coming 
on at certam penods of the day, as, for example, 
alter meals or in the evening This congestion has, 
however, a tendency to become more persistent , 
and then, the vessels being permanently dilated, the 
redness does not entirely disappear, although it 
vanes m degree from time to time Gutta rosea m 
women is not confined to the neighbourhood of the 
nose, but usually extends in a butterfly-shaped patch 
to both cheeks, and sometimes to the foreneaa and 
chin It is alwa)^ attended with subjective sensa- 
tions, which are generally those of burnmg, and less 
frequently of stingmg or itching Acne-hke pimples 
are only occasionally met with, and when present 
are due to follicular inflammation. There is often 
seborrhoea nasi 

iETiOLOGY — Gutta rosea m women is for the 
most part associated with cold hands and feet, and 
not uncommonly with dyspepsia and constipation, or 
irregularity m menstruation In men, as before 
stated, the hypertrophic vanety is sometimes, but 
by no means always, caused by over-mdulgence in 
alcohol 

‘Treatment — The severer form of gutta rosea, 
m men, is best dealt with by (i) abstmence from 
aicohol , ^2) the longitudinal division of the 
enlaiged veins with a lancet, or the employment of 
electrolysis j and (3) the subsequent daily use of 
sulphur omtment, which should be well ruobed on 
every night Great hypertrophy of the nose {rhtno^ 
phyma) can only be removed surgical methc^. In 
treating gutta rosea, as it is commonly met with in 
women, the following pomts require speoalattention : 
(I) The diet should be most carefully regulated, and 
medicines ordered to remove, as far as possible, any 
dyspepsia or gouty tendency or any menstrual 
irregulanty that may exist, and also to regulate the 
bowels, (a) A very mild sulphur (or hypochlorite 

c 
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of sulphur) ointment should be applied in a small 
quantity every night, and washed off in the morning 
with warm soft oatmeal-water. In the daytime, 
a calamine and oxide of zinc lotion shoiUd be 
applied, and a little allowed to dry on. Gutta 
rosea is difficult to cure, but a steady perseverance 
in a rational plan of treatment will always produce a 
marked improvement in the disease, and sometimes 
quite remove it. Robert Livbing. 

ACONITE, Poisoning by. — Synon. : Fr. Em- 
poisonnemmt par PAconit ; Ger. Eisenhutvergi/t- 
ting . — The common garden-plant, Acanitum na^U 
/uSf known also as * wolfsbane * or ‘ blue-rocket,* 
as well as other species of aconitum, are poisonous, 
and owe their poisonous properties to the presence 
of an alkaloid, aconitine or aconitia, or rather to 
a mixture of alkaloids passing under this name. 
The same or similar alkaloids have been obtained 
from the Indian aconite, A. ferox^ and from 
Japanese aconite roots. All parts of A. napellus 
are poisonous. Aconitine is perhaps the most 
poisonous alkaloid known. All parts of the aconite 
plant when chewed, and aconitine when placed 
upon the lips or tongue, produce, after a few 
minutes, a disagreeable acrid burning sensation, 
followed by numbness, loss of sensibility of the part, 
salivation, and an after-sensation of searedness. 
These sensations may last for several hours. 

The fresh root of aconite has frequently been 
eaten in mistake for horse-radish, to which it bears 
a remote resemblance. The root of horse-radish is 
whitish on the exterior, is long and of fairly uniform 
diameter, has a pungent odour when scraped, and 
the scraped sur^e retains its white appearance ; 
whereas aconite-root is brown and conical, is desti- 
tute of pungent odour, and speedily acquires a pink 
colour when scraped and exposed to the air. Mis- 
takes more frequently occur from liniments con- 
taining aconite being swallowed in error. In two 
cases the root has been administered with homicidal 
intent ; and in one case a young man was killed by 
the administration of, as it is supposed, two grains 
of English aconitine. Accidents have also arisen 
from the administration of the potent English 
aconitine in mistake for the impure inert exotic or 
German alkaloid, or mixture of alkaloids passing 
under that name. 

Anatomical Characters. — After poisoning by 
aconite there may be gastric congestion or inflamma- 
tion ; but these may absent. 

Symptoms. — ^When aconite, or any of its pre- 
parations, is taken by the mouth, the first sensation, 
transitory and mainly due to the action of the 
solvent, is followed in about three minutes by an 
intolerable burning and numbing pain, extending 
from the place of application to aJl the surrounding 
parts of the mucous membrane. There is salivation ; 
and the burning sensation extends down the gullet 
to the stomach. Occasionally, when the poison 
has been rapidly swallowed, no marked symptoms 
may supervene for half an hour. The general 
symptoms are very varied, but may all be referred 
to weakening of the heart’s action, disturbances of 
respiration, and pualysis of sensation on the surfece 
of the body* This last may be described as ‘ numb- 
ness * or ‘ drawing of the skin,* or by some equiva- 
lent term. There is pain in the epigastrium, 
violent vomiting, and often pur^ng ; the pulse, 
at first rajnd, quickly diminishes in frequency and 
force till it is imperceptible; the skin is cold. 


clammy, and livid ; respiration is laboured. The 
pupils, at first contracted, afterwards dilate; and 
this dilatation sometimes occurs suddenly and 
transitorily, and is accompanied by blindness. 
Convulsions are not common ; but vomiting is often 
due to spasmodic contraction of the diaphragm, 
causing frothing at the mouth. Consciousness is 
retained till near the end of life. 

Diagnosis. — The peculiar sensation in the mouth 
—burning, feeling of searedness, numbness, &c., 
the great cardiac depression, and the difficulty of 
respiration, will generally serve to determine the 
nature of the case. 

Prognosis. — Death usually occurs within four 
or five hours. If the patient survive twelve hours, 
recovery is usually rapid and complete. 

Fatcil dose . — Of the rooty sixty grains — probably 
much less might suffice. Of the pharmacopoeial 
tinctura aconitt (i in 20) half a fluid ounce to one 
fluid ounce. Fleming's tincture is about fifteen 
times as strong as the official tincture, and twenty- 
five minims have proved fatal. Four grains of the 
formerly officinal alcoholic extract have proved a 
fatal dose. English aconitine or aconitia (the alka- 
loid) is terribly potent : i -2000th grain will produce 
a very decided sensation on the tongue, and it is 
probably as poisonous as the crystallised aconitine- 
nitrate, one -sixteenth of a grain of which has killed 
an adult within five hours. 

Treatment. — In proceeding to treat a case or 
poisoning by aconite we must, first, wash out the 
stomach by means of the stomach-tube, and pro- 
mote vomiting by warm emetics, of which carbonate 
of ammonium is the best. Stimulants must be 
freely administered by mouth or rectum ; also 
strong black coffee or tea. Brandy and ether may 
be injected subcutaneously. Digitalis is a counter- 
poison, and may be administered with effect sub- 
cutaneously, in doses of twenty minims of the 
tincture, repeated in an hour or so if necessary. 
Inhalations of nitrite of amyl may afford some 
relief. The patient must be kept strictly in the 
recumbent position, warmth being applied to the 
surface ; and, as a last resort, artificial respiration 
must be used. See Poisons. 

Thomas Stevenson. 

ACQUi, in the Province of Alessandria, 
Italy. — Thermal sulphur waters. See Mineral 
Waters. 

ACQUIRED DISEASES. — Diseases which ori- 
ginate independently of hereditary transmission. 

ACROCHORDON {HKpovya, point or end; and 
Xo/>5‘^, a string). — An outgrowth from the skin, hav- 
ing the form of a slender cylinder. Such outgrowths 
are occasionally met with in elderly persons, espe- 
cially on the neck or trunk. Microscopically, an 
acrochordon is coursed of loose areolar tissue. 

Treatment. —This consists in snipping off the 
outgrowths with scissors, in touching them with a 
strong solution of potassa fusa, or in applying the 
liquor plumbi fortis, or a 4 per 1000 solution of 
mercuric chloride. John Harold. 

ACRODYNIA {JkKpos, extreme; and 
pain). — Acrodynia is the name applied to a disease 
epidemic in Paris in 1828. It was described by 
Alibert as a dermatitis, affecting particularly the 
palms and soles, accompanied by formication, anaes- 
thesia or hypersesthesia with stinging and smarting 
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pains The pain may extend over the whole body, 
and be accompamed by gastro-mtestinal disorder. 
The skin is at first bright red, then deeper tinted 
and brown, with subsequent pigmentation and de- 
squamation, the cuticle sometimes being shed in a 
single piece Occasionally there are pimples, 
pustules, and blisters The disease runs a course 
of several weeks 

Treatment —This consists m the treatment of 
the local inflammation by appropriate measures 
See Pellagra , Ergotism. 

John Harold. 

AC ROM EQ ALY (ixpop, an extremity ; and fiiyas, 
large) — Synon Fr. AcromJgahe 

Definition — A remarkable dyscrasia, the 
striking characteiistic of which is an enlargement of 
the bones, and most obviously of the bones of 
the hands and feet Hence the name applied to it 
by Mane, who first described the disease m 1886, 
though other cases had been noted previously under 
different titles 

Pathology — Acromegaly occurs most fre- 
quently, but not exclusively, m females between 
the ages of thirty and forty, but has been observed 
as early as fifteen and as late as forty-eight It is 
very chronic , and though probably often fatal, it 
sometimes appears to become arrested after advan- 
cing for some years In females it is usually pre- 
ceded by early stoppage of the menses. Its 
relation to rheumatism is very doubtful 

Acromegaly is generally associated with enlarge- 
ment or atrophy of the thyroid body , and enlarge- 
ment of the thymus gland has been observed In 
many post-mortem examinations tumours of the 
pituitary body have been met with 

Description — In this disease the bones of the 
hands and feet are very greatly enlarged, but the 
long bones do not escape, the natural prominences 
and elevations being exaggerated sometimes to the 
dimensions of exostoses The scapulae, clavicles, 
and the sternal ends of the ribs become quite 
massive , the lower jaw also assumes vast propor- 
tions, the lower teeth spreading out and projecting 
far in front of those of the upper jaw This 
gives a charactenstic shape to the face, which is 
that of an egg with the large end downwards, as 
opposed to the oval of myxoedema, and the inverted 
egg -shape of osteitis deformans, with both of which 
diseases acromegaly may be confounded The 
upper jaw and the cranial bones occasionally partici- 
pate in the change The bones, though enlarged, 
do not become curved , but the spine is often bent, 
so that the patient loses considerably in stature 
The cartilages of the nose, ears, eyelids, and 
larynx may be thickened , the last change probably 
accounting for an occasional great alteration m the 
voice 

The subcutaneous tissues are not obviously 
altered The skin may be unchanged, but on die 
face It IS apt to become coarse, and to show clearly 
the orifices of the sweat-glands. The hair does not 
beqome thm, as m myxoedema Profuse perspira- 
tion and thirst are generally present 
The tongue is enlarged, and taste may be much 
impaired Blmdness is not uncommon, from 
atrophpr of the optic nerve, possibly connected with 
a pituitary tumour The sense of smell is often 
impaired , that of hearing does not appear to be 
modified, nor does that of touch 

There may be shortness of breathing, depending 


upon asthmatic attacks, and the heart may be 
hypertrophied. The unne is not usually abnormal 
The temperature is not raised The intellect 
remains perfect See Myxcedbma. 

Diagnosis. — It is not necessary to indicate the 
difference between this disease and osteitis deformans 
or myxoedema, the two diseases with which it is 
most likely to be confused, because, though there is 
certainly a superficial resemblance to each, the 
pomts of divergence are wide 

A somewhat similar disease, hypertrophic pul- 
monary osteo-arthropathy, has lately claimed much 
attention It was also first described by Mane It 
occurs m persons suffering from chrome disease of the 
lungs The face is unaltered, the deformity in the 
hands and feet is almost limited to the phalanges, 
and the spmal curvature is more marked than in 
acromegaly and confined to the lower dorsal and 
lumbar regions 

Treatment — None of the numerous methods 
of treatment hitherto applied in acromegaly have 
proved of the slightest use See Bone, Diseases of ; 
Osteitis Deformans 

Rickman J Godlee 

ACTINOMYCOSIS (&KTfr, a ray, and p^ktis, 
a fungus) — Definition — A chronic disease, due 
to infection by a fungus known as Actinomyces bovtSf 
attended by the formation of abscesses, chronic 
interstitial inflammation, or tumour-hke growths 
of granulation-tissue, affecting vanous organs and 
structures of the body 

History — This disease, which especially affecti 
homed cattle and swine, and other animals which 
feed on gram, has long been known in them under 
various names, such as ‘woody- tongue* m cattle. 
Its parasitic nature was demonstrated by Bollinger 
ih 1876, and the name ‘ actinomyces * or ‘ray- 
fungus,* given by him, has since been employed to 
name the disease Our present knowledge of the 
disease in man is due mam^ to the researches 
of J Israel (1877), Ponfick (1079), and A. Poncet 
and L B^rard (1898) The work of the two latter 
writers is of especial value, and may be referred to 
for most of the literature 

.^Etiology — The fungus which causes the disease 
may first be bnefly desenbed The Actinomyces or 
Oospora bovis belongs to the Streptothneeae, an order 
of fungi intermediate between the higher bactena and 
the mould-fungi The spores (or conidia) grow into 
cylmdncal threads which branch dichotomously, 
and form a radiatmg mycelium in which the thread 
are often densely felted together The hyphse are 
often much twisted, almost resembhng spiral 
bactena. As growth advances they frequently 
break mto short segments, or rows of coccus-like 
bodies These are not, however, regarded as true 
spores The spores are formed in rows on special 
frait-beanng hyphae, which on a free surfece grow 
up into the air The spores are rounded, of some- 
what larger diameter than the hyphae 

The vanous shapes of the different elements of the 
nowth, the presence m a colony of densely felted 
mreads, irre^larly twisted, of shorter rod-hke 
bodies, and of ovoid and sphencal spore-hke bodies, 
has led to needless emphasis as to the ‘polymor- 
phism* of the fungus All are simply stages of 
normal growth 

The tendency to radiating growth, whether in 
the tissues or in cultures, lea^ to the formation of 
sphencal masses. These are well seen m a ‘ shake 
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culture’ in gelatine medium, or in liquids. The 
central part usually undergoes degeneration, and 
has a hyaline appearance under the microscope, 
while in a liquefied culture it looks hollow. The 
dense felting of the filaments binds the mass 
t(^ether, and makes separation difficult, while it 
accounts for the presence of the little balls of the 
fungus in the puriform fluid from actinomycotic 
abscesses. 

The character which especially attracts attention 
is the peculiar pear- or club-shaped swelling of the 
ends of some filaments. This is especially seen in 
the growth in the tissues, most markedly in bovine 
animals, the swollen ends often becoming calcified. 
But this character is not always well developed, 
especially in human actinomycosis, and the dia- 
gnosis must sometimes be made in its absence or 
with very partial development. In artificial growth 
it occurs only in old cultures, and is undoubtedly 
due to degeneration, with swelling of the sheath of 
the mycelium. 

Cultivation of the fungus when once made can 
be easily continued, growth readily occurring in a 

S eat variety of media. But culture cannot usually 
I employed for diagnosis, as it is difficult to 
separate the other associated bacteria. Success is 
attained only by anaerobic culture at first, though 
aerobic growth is afterwards easy. 

On agar - medium the colonies are usually 
hemispherical, discrete, of yellow beeswax colour, 
becoming very hard and cracked in the centre when 
about the size of a mustard seed. Sometimes they 
are whiter and small, the varieties depending 
largely on the moisture of the medium. On potato- 
paste the growth is especially characteristic, with 
the spore-bearing hypha, and the surface powdered 
by the spores, and showing oily droplets. Jn 
gelatine-medium slow liquefaction takes place, and 
Sie colonies float as flu% spheroidal balls with 
long filamentous offshoots in the liquid. 

The spores have great vitality ; when dry, they 
may be kept alive for three or four years. They 
are destroyed by exposure to moist heat of 75° C. 
for five minutes, while the mycelium is killed by 
shorter exposure to 60® C. 

Mode of Infection. — All the evidence at pre- 
sent attainable points to the extreme rarity of ino- 
culation from diseased animals or from their flesh, 
although experimental inoculation has been success- 
ful. Some cases of alleged infection from cattle 
must be regarded as doubtful, for the disease is of 
very slow course, and other sources can hardly be 
excluded. 

It is certain that the fungus is common on various 
cereals, although it is not certainly known what 
kind of grain most frequently harbours it. Some 
kinds of barley, including wild barley, appear 
especially liable. In a large number of recorded 
cases, a fragment of some cereal has been found 
embedded in the centre of the original focus of the 
disease, and in others the disease was known to 
have followed the lodgment of ears of barley or 
other com. Indeed, although the fungus is pro- 
bably common, and the spores have so great vitality 
and can be easily inhaled, some additional factor 
appears necessary in most cases to enable them to 
gam a hold on the tissues, and this may be afforded 
by such means as the presence of a large number of 
s^res on the sharp awns of barley, which can 
penetrate and irritate the tissues. Chewing raw 
grain or straw, and inhaling dust in threshing, win- 


nowing, or chafl-cutting are known modes of infec- 
tion. 

Lesions of Actinomycosis.— The lesions of 
actinomycosis, like those of tuberculosis, present 
very great v^eties in form, according to the organ 
affected, the intensity, duration, and character of the 
change produced, and the superadded action of 
other bacteria. 

Most of the changes fall into one of two groups : — 
(l) a slowly progressive infiltration of ‘granuloma- 
tous ’ type, resembling the chronic infiltrations of 
syphilis or tuberculosis ; (2) a difluse necrotic and 
suppurative change, leading to diffuse puriform in- 
filtration or abscess-formation. The necrotic and 
suppurative changes seem especially apt to occur 
wnen the disease involves the viscera, and many 
bacteriologists believe them to be due to the added 
effects of septic bacteria. 

In the suppurative forms the process may be 
somewhat acute, but more commonly it is at first 
slow, and has become advanced before any rapid 
necrosis or suppuration occurs. Around the colonies 
of fungus there is developed granulation-tissue modi- 
fied in its arrangement by the nature of the virus. 
Each minute colony becomes surrounded by cells, 
some of which assume the epithelioid type ; around 
these are zones of smaller prolitcM.iting cells and 
sometimes leucoc3^es, as with other parasitic irri- 
tants. Giant-cells are sometimes seen, but have not 
the pecuhar characters or distribution found in 
tuberculosis. Indeed the only special character of 
the masses is the presence of the colonies of fungus, 
which are treated by the animal economy as all other 
irritating and noxious substances are, viz., by at- 
tempts to remove or destroy them, or to enclose 
them in a dense fibrous capsule. Hence from these* 
younger cellular growths are formed masses of dense 
fibrous tissue, and the colonies of fungus may be 
arrested in growth and degenerate. It is especially 
in these denser fibrous masses that we find the older 
colonies, composed largely of radiating clubs, partly 
calcified, which were formerly regarded as the usual 
and typical form. Such are well seen in the ‘ woody- 
tongue’ of cattle (see fig. i). But if the growth 
is more rapid and cicatrisation less complete, the 
colonies may be much larger and show little sign of 
clubs, except in some of the radiating offshoots. 
The various forms of mycelium, &c., already de- 
scribed, may then be seen. 

Staining is easy and various methods may be 
used, such as carbol-thionin blue, methylene blue, 
or gentian violet. The colour is not discharged by 
iodine with Gram’s method. The degenerated ends 
or clubs lose their affinity for aniline dyes, but are well 
stained with picrocarmine or eosine. 

In some of the cells which surround the colony, 
portions of the fungus are often seen. These cells, 
though probably phagocytic, may also serve to 
transport the fungus to other parts, and thus spread 
the infection. Although the extension is usually 
by slow continuous infiltration, widespread diffusion 
frequently occurs ; this takes place especially, it is 
believed, ^ way of the blood-vessels. Indeed j one 
marked difference from tuberculosis is the compara- 
tively slight involvement of the lymphatics and 
lymph-elands. 

By this continuous infiltration, especially along 
the connective-tissue planes, large masses of granula- 
tion and fibrous tissue may be formed, resembling 
tumour-growths. But at some period local soften- 
ihg may occur, either purely necrotic or with actual 
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suppuration; and sinuses are formed which open 
on some free surface As already stated, in 
some organs, a diffuse infiltration with softening 
and pus formation is common This is no doubt 
often aided by bacteria, especially by the common 
agents of suppuration , but a purely necrotic soften- 
ing may also occur 

The ‘ pus ’ from the ‘ abscesses ’ is often thick, some- 
times of peculiar odour, and contains minute particles, 
some of which may be visible to the naked eye, or 
with d lens, of sulphur yellow colour, or sometimes 
gieemsh or black, especially where decomposition 
has occurred, as in the abdominal viscera The 
detection and examination of these little masses, the 



flc I — The woodcut shows the characters of a minute 
centre of growth in an actinomycosis nodule from the 
tongue of a cow The upper portion is sufficiently 
described in the text The mass of fungus is represented 
as much less dense than in reality, otherwise no detail 
could be shown (Magnified about 800 diameters ) 

The lower four small figures show the characters seen in 
the same growth under a somewhat higher power (i) A 
group of cells containing a cluster of the clubbed filaments 
(2) A single cell with actinomyces growing in it (3) \ group 
of clubbed hyphse much larger than the others (4) Fila 
ments from centre of mass, showing bacillus like characters, 
and branching of mycelium 

colonies of the fungus, are of especial diagnostic im- 
portance They are somewhat hard and difficult to 
tease out, owing to the dense interlacing of the 
mycelium In any suspected case, if they are not 
readily found, it is well to treat some pus with 
caustic alkali, mix with a quantity of distilled water, 
allow to settle in a conical glass, or separate 
with a centrifuge and then search carefully If 
crushed, and stained with aniline dyes, they show 
the characteristic appearances, contrast staining with 
picrocarmine or picric acid bringing out the ‘ clubs * 
well 

The general effects produced by these slowly 
spreading proliferative and necrotic changes vary 
much with the organ or tissue involved 


When upon a mucous membrane, slowly spreading 
ulceration and induration may occur, and the surface 
be covered by masses of epithelium containing 
the fungus But after infection of subjacent parts 
has occurred, the ulcer may heal and the site of 
inoculation be thus obscured 

The infiltration may simulate a tumour, especially 
sarcoma, and cases of ‘ osteosarcoma ’ of the jaws &c 
in cattle have proved to be actinomycotic It may 
also resemble any of the so called chronic inflam- 
matory infiltrations, such as those of tuberculosis 
or syphilis Finally it may cause chronic abscesses, 
usually following slow induration, but, in some 
organs, e g the liver, widespread necrotic and sup- 
purative changes may occur 

Sites and Organs involved — Actinomycosis 
IS one of the diseases which may affect almost any 
organ in the body or any group of organs, and which 
when once established may spread to distant parts 
Cases are recorded of abscesses in the brain, kidney, 
ovary, thyroid gland, &c But it especially occurs 
in regions adjoining the sites of easy lodgment of 
grain or like substances, which can convey the 
fungus More than one half of the cases are in the 
cervical and maxillary regions, infection being by 
the gums, crypts of tonsils, pharynx, or more com- 
monly by the buccal mucous membrane (Poncet) 
Next in frequency come the alimentary cai^J and 
peritoneum, the oesophagus and the caecum being 
especially common starting points Then the lungs 
and pleurae, and the mediastinum and the vertebrae 
In the case of the lungs infection may enter through 
the bronchi, but in some cases has spread from the 
pharynx or oesophagus Of other sites may be men- 
tioned the skin, where the inoculation may be local, 
and the bones and periosteum, which are usually 
infected secondarily to some other tissue 

A brief account of some of the chief clinical forms 
must suffice 

The totigue is probably a not uncommon site in 
man as in cattle Small nodules, resembling and 
probably often mistaken for syphilitic gummata, may 
be formed, and may cause ulceration or become 
indurated as in cattle Probably many heal without 
secondary infection Any part of the mouth, the 
gums, or buccal mucous membrane may also be 
primarily affected 

The palpebral and conjunctival mucous membrane 
may be locally affected , and the skin also of any 
part, especially that of the face and hands But in 
most cases the affection of the skin and subcutaneous 
tissue IS secondary to the formation of sinuses It 
IS probable that some intractable sores, analogous 
to Madura Foot, may be due to Actinomyces, al- 
though Madura Foot itself is now thought to be due 
to an allied species of fungus 

Where deeper infection and spread occurs, the 
locality will depend on the point of lodgment 
If the infection is from the buccal mucous membrane^ 
gums, or fauces, the ‘ cerauco-maxillary * region 
is involved, if from the pharynx or oesophagus^ 
that tube itself may be affected, with extension to 
the mediastinum, the vertebrae, and to the pleune 
and lungs, which may also be infected through the 
bronchi , if from the stomach or intestinesy ab- 
dominal lesions, especially of the peritoneum, the 
hver, and more rarely of the kidneys and ovaries, 
are likely to occur 

But when once any extensive hold has been 
gamed, infection may be carried to distant organs, 
such as the brain, by the blood-stream 
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Cervico-maxillany forms * — In nearly two-thirds 
of the cases recorded the site of the principal 
lesions has been in the &ce and neck. According 
to Poncet the parasite usually enters by way of the 
buccal mucous membrane, and spreads to the tissues 
surrounding the temporo-maxillary articulation, or 
to the submaxillaiy region. The disease may ex- 
tend up or down m various directions. Its course 
is usually subacute or chronic sinuses are generally 
formed, sooner or later. If the periosteum is ex- 
tensively involved, necrosis of bone may follow. 

In this region actinomycotic lesions may simu- 
late a variety of diseases, such as tumours of the 
jaw, chronic periostitis, tubercular enlargements of 
glands, and parotid tumours. They may, moreover, 
be complicated by secondary lesions in the brain, 
thorax, and elsewhere. Among the features of 
especial importance in the diagnosis from these 
various diseases are, according to Poncet, ( i ) the early 
and marked pain, (2) early trismus— due to the irrita- 
tion of the masseter and temporal muscles— and 
especially common when the disease is in the 
temporo-maxillary region ; (3) the peculiar swelling, 
which has an unequal and peculiar consistence j and 
(4) the relatively slight glandular enlargement. But 
in many cases the diagnosis is uncertain until sinuses 
appear, or until care^l exploration has shown the 
presence of the fungus. 

Abdominal forms , — In the abdominal forms in- 
fection appears to start most commonly from the 
large intestine, especially the caecum, including the 
ileo-caecal valve and vermiform appendix. In some 
cases the source of infection has been traced to 
foreign bodies embedded in the mucous membrane. 
Various forms of intestinal ulceration are occasion- 
ally found. There is an especial tendency to 
adhesions and thickening of the peritoneum, with 
the formation of chronic abscesses, which burrow in 
various directions, and sometimes involve adjacent 
organs. These chronic peritoneal lesions give rise 
to most of the symptoms and physical signs met 
with in this form of the disease. 

Liver , — Actinomycotic abscess of the liver has 
been frequently observed. It is practically always 
secondary to infection from the intestine or some 
other part. It may, however, be the most obvious 
lesion during life. The abscess may be solitary, 
with adhesions and induration around; or it may 
be multiple, especially where infection is through 
the portal vein, and other organisms accompany the 
actinomyces ; or there may be a diffuse infiltration, 
with widespread necrosis. Enlargement of the 
organ may usually be detected, and may be great, 
but if the abscess is deeply seated in the upper or 
posterior part, it may, as in tropical abscess of the 
liver, be difficult to diagnose. It may simulate 
cancer, solitary or multiple, or other hepatic en- 
largement. Except in the more rapid forms, where 
the fever may be like that either of chronic or of acute 
tropical abscess of the liver, the disease gives rise to 
no special hepatic symptoms. 

Thoracic and pulmonary forms , — Ulceration 
or stricture of the oesophagus may occur. The 
disease may spread in the mediastinum and may 
involve the vertebrae and ribs. It may extend to 
the pleurae and thence to the lungs, or inversely 
from the bronchi to the lungs and pleurae. In the 
A^^^and //wnethe symptoms are those of very 
chronic phthisis or of interstitial pneumonia, witn 
pleural thickening, followed by some gradual ex- 
cavation. The formation of sinuses through the 


chest-wall is not uncommon, the periosteum and 
bone of the ribs being often infiltrated and 
destroyed in the course of the disease. 

In die majority of cases of pulmonary lesions the 
bases are involved while the apices remain free. 
Pyrexia may be slight or absent ; the temperature 
is much less irregular than in tuberculosis, and does 
not show marked evening rise. The sputa are often 
foetid at an early period, before marked signs of 
cavity-formation appear; while haemoptysis and 
nummular sputa are rare. There is less disturbance 
of respiration, and far less impairment of general 
health. The Ijrmphatic glands in the neck and 
axillae are not enlarged (Poncet and B^rard). 
There may be serous pleuritic effusion. Upon the 
whole the pulmonary forms more resemble obscure 
interstitial pneumonias or new -growths in the lung 
than phthisis — at least during a considerable part of 
their course. The detection of the fungus in the 
sputa may be the only means of positive diagnosis, 
and in some cases it has not been found, though 
carefully and repeatedly sought for. 

Treatment. — Treatment is mainly of two kinds, 
medicinal and operative. But it must be especially 
insisted on, that actinomycosis is a disease against 
which there are strong natural powers of resistance, 
and that the parasite gains hold with difficulty m 
most healthy subjects, and may be overcome even 
when it has gained a lodgment. Hence the great 
importance of all means of increasing the general 
health, and of avoiding any source of irritation, or 
of septic infection. 

Medicinal Treatment , — Potassium iodide in large 
and increasing doses has proved successful in many 
cases in aiding the arrest of the disease, although it 
is not in any sense a specific. In early cases it 
should always be employed in addition to surgical 
means, or where these are not available. When the 
disease is only diagnosed late, or if bacterial infec- 
tion has occurred, it may entirely fail, though its 
use even here has not proved injurious. It does 
not act directly on the fungus, for one per cent, 
of potassium iodide in culture-media does not pre- 
vent the growth of the parasite. The doses may 
begin with thirty grains daily, and nse to ninety 
grains or more. Other iodides have not yet been 
sufficiently tried. 

Operative Treatment , — In cases in which the 
disease is accessible, operation is usually beneficial, 
even if the entire extent of the infiltration cannot be 
reached. 

Free excision, with curetting or scraping, should be 
employed, followed by irrigation with antiseptics ; 
the exact steps varying with the site and extent of 
the disease. Of the antiseptics corrosive sublimate 
has been most used, but it is almost certain that a 
solution (in excess of potassium iodide) of bin iodide 
of mercury (i in 4,000), with addition of 10 per cent, 
of glycerin, would be far more effective, from its 
greater antiseptic and penetrating power. Iodide 
of starch paste, to which the solution of biniodide of 
mercury in the proportion of i in 8,000 has been 
added, is valuable as a continuous application. 
Where possible, the eradication of all infected tissues 
is desirable, but where less complete removal is 
possible, much benefit may follow partial removal, 
ff free access is left for antiseptic applications and for 
spontaneous evacuation. This applies even to lesions 
of internal organs. 

The injection of antiseptic solutions into the 
nodules, which has been advocated, is not without 



ACTINOMYCOSIS 


ADDISON’S DISEASE 


23 


nsk) and should never be employed where excision is 
possible, or where any serious nsk would be mcurred 
Dy acute inflammatory reaction and swelling, which 
usually follow In any case, the closure of the 
wound should not be premature, as it is rarely 
possible to be sure that all the foci of the disease 
j^ve been reached 

Of other suggested lines of treatment, such as by 
antagonistic sera, or by mixed culture-fluids, by 
tuberculin, and so on, it may be stated that no 
protective or antiserum has yet been produced, nor 
nas any benefit resulted from the substances tried 
hitherto Such treatment is of course possible in the 
future, but in advanced cases the use of the knife 
will probably still be essential 

Prophylaxis —What has been stated on the 
mode of infection sufficiently indicates the measures 
needed Ordinary cooking would destroy the in- 
fection of meat, which can hardly ever be the 
actual source Except for those who have to attend 
diseased cattle, the recognition of the possible 
modes of infection by gram, and means to avoid 
nsk, are chiefly necessary 

Further knowledge of the exact kind of grain 
most affected, and of any ready means of the detec- 
tion and prevention of its invasion by the parasite, 
would be of great value W S Greenfield 


ACUPUNCTURE (acus, a needle , and punctutriy 
a prick) — Synon Fr Acupuncture , Ger Ncuiel- 
stick 

Description —Acupuncture is an ancient mode 
of treatment for the relief of painful affections, now 
but little used, consisting in the introduction of fine 
round needles through the skin, to a varying depth 
The needles used are about two inches m length, 
and are set m round handles, so that they can be 
introduced with a gentle rotatory movement Acu- 
puncture IS now employed chiefly in lumbago and 
sciatica, in which affections it undoubtedly may give 
rehef The operauon is thus performed — the 
patient being laid upon his face, tender spots are 
sought for — in lumbago over the erector spinse, in 
sciatica along the course of the sciatic nerve The 
needles are then pushed in vertically for a depth of 
from one and a half to two inches, and allowed to 
remain for from half an hour to two hours The 
number of needles employed may vary from one to 
six In sciatica it is recommended, if possible, to 
make the needle actually penetrate the nerve This 
resulj IS known by the patient complaimng of sudden 
pam shooting down the back of the leg The mode 
of action IS uncertain, but in sciatica it has been 
supposed that the puncture of the nerve-sheath 
allows the escape of fluid 

ACUTE — This word, when associated with a 
disease, signifies that such disease runs a rapid 
course, and is attended with urgent symptoms It 
is also employed to express intensity of a particular 
symptom, e g an acute pain. 


ADDISON’S DISEASE— Synon • Bronzed 
Skm Disease , Melasma Addismtt ; Fr Milano- 
dermte Asthimque j Maladte d* Addison , Ger 
Addtsoftsche Krankhett 

Definition — A constitutional disease character- 
ised by extreme muscular weakness, asthenia, a 
tendency to syncope, nausea, vomitmg, and an 
exaggeration of the normal pigmentation of the 
skm After death alteration of the suprarenal booties 
IS the chief lesion found 


Although pigmentation is one of the most stnkmg 
si^s of the mlly developed disease, there are cases 
without any pigmentation where the ^mptomscome 
on acutely, rapidly lead to death, and are found to 
be associated with extensive disease of the supra- 
renal capsules This condition is spoken of as 
'Addison's disease Tvithout ptgmentcdiony' and is 
possibly due to acute msufficiency of the suprarenal 
glands 

Historical — ^This disease was first described 
m 1854 by Thomas Addison, physician to Guy’s 
Hospital. The discoverer’s name was subsequently 
attached to the disease by Trousseau 

Frequency — This is a rare disease and is pro- 
bably diagnosed erroneously more often than it is 
overlooked It appears to be less rare m this 
country than in Amenca. Its detection in dark- 
skinned races is a matter of great difficulty 

It IS commoner m males (65 per cent ) than m 
females (35 per cent ) and occurs most often about 
30 years of age, though it has been met with at both 
extremes of hfe (one week and eighty-one years) 
There is no evidence that it is pioportionately rarer 
in the well-to-do than in the labouring classes. 

iETiOLOGY — ^As 80 per cent of the fatal cases 
are due to tubercular disease of the suprarenal cap- 
sules, it has been thought that the disease is more 
likely to occur in families where tuberculosis is nfe 
This IS, however, rather an assumption than a 
proved fact Exceptionally it has been known to 
kill two members of the same family , probably m 
such instances the resistance of the suprarenal glands 
IS particularly low Blows on the back or strains 
from labonous occupations have been regarded as 
disposing to tubercular infection of the capsules It 
IS ^ssible that traumatism by giving nse to haemor- 
rhage into the suprarenal bodies, such as is not 
uncommonly seen in still-bom children after difficult 
labours, and occasionally in later life after severe in- 
junes, may so reduce the resistance of the organs 
that tuberculosis develops there more readily 

In some instances the suprarenal bodies are the 
only parts of the body showmg tuberculosis, but 
usually other organs are affected, and m a certain 
proportion of fatal cases the disease is found to have 
spread by continuity from tubercular ostitis of the 
vertebrae 

Morbid Anatomy — In about 80 per cent, of 
the Altai cases the suprarenal capsules show tuber- 
culous infiltration tins is undoubtedly their most 
frequent condition, but other lesions may give nse 
to Addison’s disease 

The tubercular change begms in the medulla as 
granulation-tissue, which becomes in due course 
caseous, and may either dry up, become calcified, or 
soften down mto a punform fluid The tubercular 
mflammation spreads to the cortex and from thence 
to the tissues around In this way the important 
sympathetic plexuses and ganglia may become m- 
volved The suprarenal b^es become enlarged, 
deformed, and nodular Bactenological exanuna- 
tion leaves no doubt as to the tubercular nature of 
the change 

In some exceptional, but t^ical, cases of Addison’s 
disease the suprarenal capsules show atrophy without 
any mflammatory change ; the atrophy may be so 
extreme that only a yellow streaking of the &t m 
the normal situatton of the elands is left ; it is not 
surpnsing therefore that thevr absence is sometimes 
recorded. Chrome mflammation with atrophy, 
there being no evidence of tuberculosis, is tlm lesion 
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found in a small percentage of cases. Very occa- 
sionally some of the symptoms of Addison’s disease 
are manifested when secondary malignant growths 
are present in the suprarenals ; these cases are natu- 
rally not typical) since the patient is suffering from 
two morbid conditions— malignant disease of some 
other part of the body and suprarenal inadequacy. 
Primary malignant CTowth of the suprarenal bodies 
does not present me clinical features of typical 
Addison’s aiset^ In a few fatal cases of the disease 
the suprarenal bodies themselves are healthy, while 
there is some lymphadenomatous or other growth in 
the immediate neighbourhood which may involve 
the adjacent sympathetic or compress the efferent 
lymphatics and veins of the gland. 

The sympathetic nerves and plexuses in the imme- 
diate neighbourhood of the affected suprarenal bodies 
are frequently invaded by inflammatory tissue and 
microscopically degenerated ; in other instances, as 
in simple atrophy of the suprarenal glands, they are 
healthy. The inconstancy in their condition is 
strong evidence against the view that the symptoms 
of Addison’s disease depend solely and entirely 
on irritation and neuritis of the great sympathetic 
plexuses in the neighbourhood of the suprarenal 
glands. 

Other morbid lesions, — The heart is small and 
atrophied. The l3rmphoid tissue in the alimentary 
canal is often increased in amount. The thymus 
has sometimes been found to be persistent and the 
spleen softened : these last lesions are by no means 
constant. 

Pathogeny. — The relation of the morbid changes 
in the suprarenal glands to the symptoms of Addi- 
son’s disease has given rise to a great deal of dis- 
cussion. Three theories may be mentioned, 
(l) The nervous theory — that the symptoms de- 
pend on the irritation of the sympathetic nerve- 
fibres either in the solar and other large plexuses, or 
of those actually embedded in the suprarenal glands, 
and are really independent of the functional de- 
struction of the glands themselves. For the reason 
given above this view is no longer accepted as a 
complete and exclusive explanation. (2) The theory 
of suprarenal inadequacy — that the symptoms are 
due to an absence of the normal internal secretion 
of the glands : Addison’s disease would thus be 
analogous to myxoedema. This theory is supported 
by experiments on animals and by the fact that two 
prominent symptoms of the disease — low blood- 
pressure and loss of muscular tone— are the exact 
converse of the physiological effects of suprarenal 
extract. The absence of the normjil internal secre- 
tion might theoretically lead solely to a condition of 
apathy and want of tone, or in addition, by upsetting 
the metabolism of the organism, to a toxaemic state. 
The theory of suprarenal inadequacy is widely 
accepted at the present time, but there are difficulties 
in accepting it, such as the facts that in some cases 
the glands are extensively destroyed without sym- 
ptoms, that in other instances symptoms are present 
in association with healthy glands, and that the 
administration of suprarenal extract so frequently 
fails to relieve the symptoms. (3) The theory of 
nervous irritation and glandular inadeg^y — that 
while some cases are due to glandular inadequacy 
alone, others are due to this factor plus irritation 
of the sympathetic plexuses in the immediate vicinity. 
Under treatment by suprarenal extract the cases of 
the first category improve while those in the second 
category receive little or no benefit. 


DISEASE 

Clinical Course and Symptoms,— The onset 
is usually very insidious and slow, but sometimes 
the patient dies of acute symptoms that have 
rapidly developed without any suspicion having 
arisen as to the existence of disease of the supra- 
renal bodies : the nature of the disease is then 
only revealed at the autopsy. In an ordinary case 
there is gradually increasing weakness and loss of 
muscular power accompanied by dyspepsia, loss of 
appetite, and gastric disturbance. The heart’s 
action becomes depressed, the pulse is of low ten- 
sion, remarkably soft and weak, and there is short- 
ness of breath on exertion and a tendency to syn- 
cope. The loss of strength and vigour is out of all 
proportion to the general nutrition; anaemia is 
rarely a prominent feature. The temperature is, like 
other functions, depressed, fever and leucoc^osis 
being exceptional, and when present probably due 
to some complication. Mental apathy and depres- 
sion are marked features in most cases. Headache, 
giddiness, sighing, yawning, or hiccough may develop 
as the disease progresses. Pain in the back, thought 
to be due to traction on the nerve-fibres around 
the suprarenal bodies, may be troublesome, while 
pains in the joints and limbs are occasionally observed. 
Nausea, retching, vomiting, and flatulence may be 
very prominent and recur over long periods ; some- 
times vomiting may so exhaust the patient as to 
bring him to death’s door. Epigastric pain and 
* sinking ’ feelings are not uncommon. The urine 
does not present any constant or characteristic 
features. 

After a varying interval pigmentation appears ; 
in rare instances it is the first thing noticed, but 
usually it is preceded by constitutional symptoms 
and in acute cases may be absent. It is an ex- 
aggeration of that seen in health and is increased 
by any irritation, so that the exposed parts of the 
body and those liable to pressure by dress, &c., 
become pigmented ; the face, neck, backs of hands, 
anns, anterior folds of axillae, the shoulders, 
nipples, spine, waist, linea alba, genitals, and the 
knees are likely to be darkened ; while the nails, 
palms, soles, and scalp where it is covered by hair, 
are not affected. The writer has, however, seen 
marked pigmentation of the palms. Around scars or 
blisters the pigmentation is exaggerated. The hair 
becomes darker. Small black spots like moles 
may also develop on the skin. Occasionally the 
disease is associated with leucoderma. The pig- 
mentation may vary considerably in degree even 
within quite short periods of time. The patient 
often feels worse when the skin is darker, and vice 
versa. In some cases the pigmentation may be like 
that of the darker races, but it is noticeable that the 
nails are quite, free from darkening. Often the 
bronzing is like that due to sunburn, while sometimes 
the skin merely looks dirty. 

The pigment, melanin, is that normally present 
in the stratum Malpiglm of the epidermis, only 
it is manufactured in larger quantities ; the material 
from which it is formed is apparently conveyed to 
the stratum Malpighii from the blood-vessels of the 
corium by * carrier cells. ’ 

Pigmentation of the mucous membrane of the 
lips, the tongue, and inside of the mouth occurs 
much less frequently and appears to be due to some 
manifest irritation, such as carious teeth. The 
conjunctivse are usually pale and contrast with the 
bronzed skin of the face, but in rare instances pig- 
mentation has been noticed in them. 
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From time to time the patient has attacks in 
which all the symptoms are exaggerated; some- 
times the pulse becomes extremely feeble and with 
difficulty felt at the wrist , vomiting or, rarely, 
diarrhoea may become uncontrollable and kill the 
patient If the patient survive an attack he rallies, 
but IS left permanently weaker As time goes on 
the general condition detenorates until a final 
exacerbation carnes him off, sometimes death 
occurs suddenly, with little warning, from syncope 
Death may be preceded by convulsions, by de- 
lirium, by coma, or by a period of such extreme 
weakness that although quite conscious the patient 
can hardly make any sign of life 
Duration and Prognosis — The duration of 
the disease vanes very widely the extremes are ten 
years in the most prolonged cases and a few days in 
fulminating or acute cases In chronic cases the 
disease may become latent, and it is possible that it 
may sometimes remain so at any rate cases so 
diagnosed b^ most competent authorities have been 
known to live for very many years and die from 
other causes In hospital cases the average duration 
is said to be about two years, while in persons better 
provided with the comforts and luxuries of life five 
or six years may elapse between the onset of sym- 
ptoms and a fatal termination 

The prognosis is very bad , when the disease is 
sufficiently marked to be definitely diagnosed, a 
fatal termination must sooner or later be expected 
The course of the disease is, however, very irregular, 
and intervals of fair health may sometimes occur 
even when the patient has been extremely weak 
On the other hand, death may occur suddenly 
from syncope early in the course of the disease 
Progressive loss of strength and shortness of breath 
with increasing apathy are bad symptoms There 
is some reason to think that the outlook is better in 
those cases that improve under suprarenal extract 
Diagnosis — In well-marked cases there is little 
difficulty The association of extreme debility with 
the characteristic pigmentation in the absence of any 
discoverable cause should always suggest the dis- 
ease In cases without pigmentation the diagnosis is 
difficult and is made by a process of exclusion , per- 
nicious and other anaemias should be eliminated by 
examination of the blood , latent malignant disease 
of the stomach might be suggested by the ascertained 
absence of hydrochloric acid from the gastnc 
contents Pigmentation of the skin occurs in a 
number of conditions, but is not necessarily 
associated with debility and gastro-mtestinal 
symptoms In a woman pigmentation and vomiting 
may occur in pregnancy In haemochromatosis the 
pigmentation may imitate that of Addison’s disease, 
but there is usually diabetes mellitus [diabite bronzi)^ 
and frequently enlargement and cirrhosis of the liver 
at the same time In malarial cachexia melansemia 
and melanoderma may occur, but the history, the 
enlarged spleen, and the examination of the blood 
should prevent mistake In phthisis, chrome 
peritonitis, and granular kidney, the face may be 
considerably pigmented In exophthalmic goitre, 
rheumatoid arthritis, syphilis, pella^, and extensive 
melanotic sarcoma of the liver, the skm is occasionally 
markedly pigmented, but the other features of the 
primary disease can hardly be overlooked In 
acanthosis nigncans the skin is warty and rough as 
well as pigmented and is thus distinguished from 
Addison’s disease Seo Acanthosis Nigricans. 
The dirty colour of the skm due to past jaundice 
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is hardly likely to be mistaken for the bronzing ot 
Addison’s disease Long-continued irritation of the 
skm by pedicuh, combined with abstinence from 
washing (vagabond’s disease), mutates the pigmenta- 
tion of Addison’s disease, but yields to soap and 
water 

Men employed m gas- and tar-works, or those 
much exposed to heat and weather, naturally 
become bronzed, while a long course of silver 
(argyria) or arsenic may produce very noticeable 
pigmentation 

Treatment — When the disease is diagnosed the 
patient should adopt a quiet hfe and retire from 
work that makes any demands on his physical or 
mental powers He should live m the country m a 
sunny bracing place protected from cold and east wind 
and not subject to rapid alterations of temperature. 
When the general condition is good, gentle exercise 
may be allowed, but fatigue, worry, and strain must 
be carefully avoided Any faintness should be the 
signal for complete rest m the horizontal position for 
some days 

The Diet should be simple and nutntious meat 
should be given, and stimulants when required. 
When vomiting occurs the diet must be modified so 
as to minimise the initation of the stomach and 
to keep up the patient’s failing strength Ice maybe 
sucked before food, liquid and predigested rood 
should be given cold in small quantities and at more 
frequent intervals , and iced champagne may be 
employed as a stimulant 

Medicinal treatment may be divided into ( l ) the 
administration of suprarenal gland-substance and 
(2) symptomatic treatment 

Suprarenal gland-substance is usually given m the 
form of an extract , but the glands of sheep have 
been given m a sandwich. Ohver and Schafer have 
shown that the physiologically active extract, which 
IS only obtained from the medulla of the suprarenal 
bodies, IS not destroyed by contact with gastnc juice 
in vitro ^ and hence the extract has been largely given 
by the mouth Nevertheless it is not by any means 
certain that suprarenal extract taken by the mouth 
is so effective as hypodermic inj ection When given by 
the mouth a quantity of the extract equal to 15 grains 
of the gland should be given twice a day at first, and 
gradually increased until an amount equal to two 
drachms of the gland substance is taken daily If 
any stiffness of the muscles, sickness, or depression 
arise, the admmistration of the extract should be 
temporarily stopped, though ill effects can but very 
rarely be traced to the extract Hypodermic 
injections should be tried, if administration by 
the mouth fails the initial dose should be about 
one-third of that given by the mouth and should be 
increased cautiously The effects of this form of 
treatment are disappointing as compared with those 
of thyroid-extract in myxeedema , temporary im- 
provement, sometimes of a very strikmg nature, may 
occur, but relapses are not prevented by it 

Tomes such as iron, strychmne, and arsemc may 
be given, and, if it can be borne, an emulsion of 
cod-liver oil Vomiting should be combated by salts 
of bismuth, oxalate of cenum, and small hjqioaermic 
injections gr ] of morphine Diarrhoea should 
be controlled by opium and bismuth. If constipa- 
tion occur, mild purgatives only must be employed, 
smee vigorous treatment m t^ direction may be 
followed by severe symptoms. It does not appear 
that surgi^ treatment can be mvoked with much 
hkelihood of success. H. D. Rollbston. 



26 ADENALOIA 

ADENALQIA a gland; and &A70S, pain). 
Pain in a gland. 

ADENITI8.<->lnflammation of a gland. Sei the 
several glands. 

ADENOCELE a gland ; and iciik% a 

tumour). — A tumour connect^ with a gland. 

ADENODYNIA a gland; and 

pain). — Pain in a gland. 

ADENOID (aHy, a gland; and cISos, form). — 
Glandular : resembling the structure of a gland, 
whether secreting or lympliatic. The term 
‘adenoids’ is often used to denote certain post- 
nasal growths. See Nosb, Diseases of. 

ADENOMA (aS-^Pj a gland, and the termination 
oma, adopted to indicate a tumour). — A morbid 
growth, the structure of which is of glandular 
nature. See Tumours. 

ADENOMA SEBACEUM.— Synon. : J\ravus 
sebaceus (Handler) ; Vigitations vasculatres (Rayer) ; 
Ncevi vasculatres verru^ueux (Darier). 

Definition. — Multiple tumours consisting of 
hypertrophied sebaceous glands, situated on the face, 
and of congenital origin, although not usually 
present or noticed at birth. 

Etiology. — The disease is congenital, but is 
seldom noticed before the sixth or seventh year, 
and often not till puberty, when it usually becomes 
much aggravated. The growths, which are purely 
hypertrophic in character, arise from isolated por- 
tions of me germinal epithelium, thus justifying the 
contention of Handler that they ought to be 
classified as forms of navus^ using the word in its 
broadest sense. In a very large proportion of cases 
the patients are mentally defective, many being 
epileptics, hystero-epileptics, or idiots. Such 
patients are usually relegated to asylums, and the 
existence of the disease, which is by no means 
extremely rare, often passes unrecognised. Other 
nsevoid conditions of skin are usually co-existent, 
e.g. warts, moles, vascular, hairy, or pigmentary 
nsevi, and fibromata, often in great abundance. In 
exceptional cases analogous hypertrophic changes, 
both as regards number and size, occur in the sweat- 
glands, constituting, according to Radcliffe Crocker, 
a ‘ pilo-sebaceous taradenoma.’ 

Symptoms. — The disease manifests itself as little 
nodules or tumours situated on the face and in 
those regions of it where the sebaceous glands exist 
in greatest abundance. Thus they are most 
numerous and most closely crowded together on the 
nose and naso-labial folds ; less so on the cheeks 
and chin ; and least of all on the forehead. The 
distribution is, therefore, much the same as that of 
rosacea, which sometimes complicates adenoma 
sebaceum, increasing the disfigurement materially. 
The essential nodules vary in size firom a pin’s 
point to a split pea j they are firm and painless, 
standing out boldly from the skin-surface. Al- 
thoi^h closely grouped together they never coalesce 
to form plaques. The epidermis over them is 
generally smooth, but exceptionally harsh and even 
warty. When the nodules are pncked and squeezed, 
inspissated sebum emerges. In uncomplicated cases 
the little tumours are waxy, yellowish or brownish 
in tint; hut in almost aU cases there is much 
vascular telangiectasis both over and around the 
sebaceous tumours, so that the affected area assumes 
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a pink or even vivid red colour. Wlien these blood- 
vascular changes are abundant — and they may even 
mask the essential lesions— the disease is said to be 
of the ‘ telangiectatic type. ’ 

Pathological Anatomy. — The epidermis is 
usually normal, but its interpapillary prolongations 
may be hy^rtrophied. The increased thickness 
of the cutis is due to a great increase in size and 
complexity of the sebaceous glands, the cells of 
which are, however, of normal size, and func- 
tionally active. Around the growths there is no 
small-celled infiltration or other inflammatory or 
hyperplastic change. 

Prognosis. — Adenoma sebaceum usually attains 
its maximum of intensity at or about puberty, after 
which it remains unaltered as a rule. Occasionally 
spontaneous absorption or cystic degeneration in 
the centre of the nodules may occur, leaving de- 
pressed scars ; but such occurrences are rare. The 
subjects of the disease are, naturally, almost always 
short-lived. 

Diagnosis. — The disease may be simulated 
by xanthoma, adenoma of sweat-glands, colloid 
milium, lymphangioma or even nodular lupus vul- 
garis. Excision and microscopical examination of 
a nodule will readily clear up all doubt. 

Unilateral or asymmetrical patches of hypertro- 
phied sebaceous glands may arise in adult life and 
in persons of normal intelligence, but the writer is 
of opinion that they ought to be carefully differen- 
tiated from adenoma sebaceum. 

Treatment. — Discrete growths may sometimes 
be satisfactorily destroyed by electrolysis, the nega- 
tive pole and a current of about five milliamp^res 
being employed. More closely grouped lesions 
may be occasionally successfully treated by repeated 
scraping, curetting, and scarification ; or more 
localised patches may be excised, Thiersch-grafts 
being afterwards applied. See Skin-grafting. 

J. J. Pringle. 

ADHESIONS. — Structures are said adhe- 
rent when they become abnormally united together, 
the morbid formations by which this union is effected 
being termed adhesions. These are most frequently 
met with in connection with serous surfaces, being 
usually the result of an inflammatory process, but they 
may be observed in other structures. Adhesions vary 
considerably in extent, number, mode of arrange- 
ment, firmness, and other characters: they may 
merely consist of a few loose, slender, and delicate 
bands ; or these bands may be thick and strong ; 
or the contiguous surfaces may be blended and 
matted together to a greater or less extent, so that 
they cannot be separated without tearing or cutting 
them asunder. In structure adhesions consist of 
fibrous tissue. 

Effects. — Adhesions are often found at post- 
mortem examinations, which have been of little or 
no consequence during life, as, for instance, many 
of those which form in connection with the pleural 
surfeces. If, however, they are extensive and 
firm, or if they occupy certain regions of the body, 
they may prove of serious moment. The principal 
evils which are liable to result from adhesions may 
be thus indicated; — i. They often bind parts 
together, and interfere with the movements of 
important organs, such as the lungs, heart, stomach, 
or intestines ; in this way preventing the due per- 
formance of their functions. 2 . \^en an organ is 
displaced in any way, as, for example, the heart by 
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pleuritic effusion, it may become fixed m its new 
position by the formation of adhesions, its functions 
oemg thus disturbed 3 It is highly probable that 
extensive adhesions may lead to %pertrophy of an 
organ, e g the heart, by embarrassing its move- 
ments, and hence affecting its action 4 On the 
other hand, atrophy or degeneration of structure 
may ensue, in consequence of the adhesions inter- 
fenng with the due supply of blood by pressing 
upon the vessels, so that the nutntion of the tissues 
becomes impaired In the young, also, their 
development may be checked 5 Adhesions may 
involve important structures, such as nerves or 
vessels, pressing upon or destroying them, thus 
giving nse to s)rmptoms of a serious nature 
6 Tubes or canals for the passage of secretions or 
other matenals are sometimes narrowed or oblite- 
rated by adhesions 7 When formed within the 
abdominal cavity, especially when they take the 
form of bands, adhesions may prove highly danger- 
ous by compressing, constncting, exerting traction 
upon, or strangulating some portion of the intestine, 
in either of these ways leading to intestinal obstruc- 
tion 

It is frequently difficult or impossible to deter- 
mine the existence of adhesions by clinical investi- 
gation during life , but the history of some past 
illness dunng which they were likely to be formed, 
the results of physical examination, especially m 
connection with the heart and lungs, and the 
symptoms present, not uncommonly enable them 
to be discovered Frederick T Roberts 

ADIPOCERE {adepSi fat, and cera^ wax) — 
Synon Fr Adtpocire , Ger Fettwachs 

Definition — A fatty substance formed in the 
process of decomposition of animal bodies in the 
presence of water 

Descripiion — In appearance adipocere isa waxy 
substance, varying in colour from white to darkish 
brown When moist it is soft and greasy when 
dry It ‘ somewhat resembles spermaceti in appear- 
ance, but is less crystalline in fracture’ (Quain) 
Traces of the structure of the parts from which it 
has been formed may be present in the form of 
blood-vessels, muscular fibres, or connective tissue 
to such IS due the reticulum of insoluble matter left 
when adipocere is dissolved in ether It has a 
peculiar unpleasant odour, which becomes stronger 
on heating Its density is lower than that of 
water f 

Chemicai Composition — Adipocere is pro- 
bably not a definite chemical compound, but a 
mixture of different substances, the proportions of 
which may vary according to the conditions of its 
formation In this way the differences observed m 
Its colour and consistency may be explained 
Analysis by Chevreul showed it to consist of an am- 
moniacal soap, containing traces of colouring matter, 
of a bitter pnnciple, and of a volatile odorous sub- 
stance The fatty acids present are palmitic, 
stearic, and oleic, tne first of these being in great 
excess, while the oleic acid which forms so large a 
constituent of human fat is found in very small 
quantity (Wethenll) In many speamens which 
have been formed in water contaimng a lai^e 
amount of calaum-salts, a quantity of lime-soap 
IS found along with the ammoniacal compound 
In such cases the lime is probably a substitution- 
product, replacing the ammonia m the previously 
mrmed adipocere (Orfila) 
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Method of Formation — In order that forma- 
tion of adipocere (saponification) may take place, it 
IS necessary that there should be present not only 
fatty acids, denved from the breaking up of animal 
fat, but also a supply of ammonia to act as a bc^ The 
latter is denved from the decomposition of the pro- 
teid portions of the body The fatty aads are mainly 
denved firom the normally existmg adipose tissue, 
but parts which contain little fat may also be con- 
verted into adipocere In this case the proteid- 
molecule probably breaks down and gives rise to a 
fatty substance, which is subsequently saponified. 
The presence of water in considerable quantity is 
necessary for the formation of adipocere, which 
therefore occurs in bodies which have been buned 
in damp soil or left lying in ponds or nvers Warmth 
IS favourable to the process, which takes place with 
great rapidity in tropical countnes The outer 
parts of tne body suffer first, and the process spreads 
irregularly inwards Portions containing much 
fat, such as the buttocks, breasts, and hollows of the 
cheeks, are rapidly saponified the abdominal viscera 
are next affected, and the muscles still later Fat 
persons and children are favourable subjects for 
this form of change, which is also facilitated by the 
existence of other decomposing matter in the neigh- 
bourhood, whereby a free supply of ammonia is 
provided Thus bodies which have lain in a 
cesspool or in a crowded damp graveyard will be 
readily saponified Since bacterial action is neces- 
sary for the decomposition of ammal bodies, it is 
evident that it is a necessary factor in the production 
of adipocere 

Medico-legal Importance — When once 
formed adipocere remains unaltered for an indefinite 
period of time It thus tends to preserve the 
features of dead bodies from the effects of decom- 
position, and to render identification possible It 
also perpetuates the exact nature of any wounds or 
injuries received, by causing the parts to maintain 
their shape and mutual relations Its formation is 
further of some importance as an aid to estimating 
the length of lime which has elapsed since death 
Unfortunately no very definite limits of time can 
be laid down for the commencement and progress 
of saponification In India instances have been 
observed in which large portions of dead bodies 
were converted into adipocere in two or three days 
(Mackenzie) In temperate climates it is probable 
that little sapomfication will be found in less than 
five or SIX weeks An instance is, however, quoted 
by Taylor in which a body which had lain in run- 
ning water was converted into adipocere in five 
weeks, so that the change m this case must have 
begun much earher It is necessary to take into 
consideration the conditions to which a body has 
b6en subjected in order to estimate the rapidity 
with which adipocere may be formed In hot 
weather, in shallow water and in presence of de- 
composing ammal matter, superficial parts might 
be saponified in temperate chmates m two or three 
weeks, but total conversion of soft parts into adipo- 
cere would seldom occur under ordinary conditions 
m less than three or four months, probably because 
the conditions of moisture necessary for its forma- 
tion are usually here associated with a degree of 
cold by which decomposition is materially retarded. 
In the majority of cases the process is considerably 
slower even than this, and years may elapse before 
sapomfication is complete 

Wm Cecil Bosanqubt. 



2S 


ADIPOSIS 


ADIP08I8. — A tcnn which properly signifies 
either general corpulency, or accumulation of adipose 
tissue in or upon an organ. See Fatty Growth ; 
and Obesity. 

ADIP08i8 D0L0R08A. — A disease of middle 
life, occurring principally in women, characterised 
by the formation of irregular masses of subcutaneous 
fat, and occasionally by degenerative changes in the 
nerves of the affects areas and in the thyroid gland. 
The symptoms are pain and tenderness, and in some 
cases impaired sensibility. The administration of 
thyroid extract is occasionally beneficial. 

ADIRONDACK MOUNTAINS, In New York 
State. — A series of ranges rising from a plateau 
2,000 feet above the sea, with picturesque lakes 
between them. Highest altitude, Marcy, 5,337 feet 
Commodious hotels on the shores of the lakes. 
Much frequented as a summer climatic resort. Re- 
commended in phthisis. See Climate, Treatment 
of Disease by. 

ADRENALS. See Suprarenal Glands. 

ADYNAMIC (i, priv. ; and power). — 

A term indicating serious depression of the vital 
powers. The adjective is applied to diseases in 
which the so-called * typhoid condition * is especially 
liable to occur. See Typhoid State. 

^QOPHONY (af|, a goat ; and voice). — 

A peculiar alteration of the resonance of the voice, 
as heard on auscultation of the chest, compared to 
the bleating of a goat. See Physical Examina- 
tion. 

ETIOLOGY {alrla, cause j and Adyor, word). — 
That branch of pathological science which deals with 
the causation of disease. 

AFFUSION. — A method of treatment which con- 
sists in pouring a fluid, usually water, either cold or 
warm, upon some part of the patient. See Baths ; 
and Water, Therapeutics of. 

AFRICA, SOUTH.— South Africa. 

AGEUSIA (&, priv. ; and ytvaiSj taste). — Loss 
of taste. See Taste, Disorders of. 

AGGLUTININS. — Substances causing the ag- 
glutination of bacteria. Immunity. 

AGONY strife or struggle), — Agony implies 

bodily pain or mental suffering so intense that it 
cannot be endured, but excites a struggle against it. 
It is also applied to the ilnal struggle that may 
precede death. 

AGORAPHOBIA (iyopd, a market-place, hence 
any open space; (pSfiof, fear).— Synon. : Fr. ^ 
peur des espaces ; Ger. Platzangst, — A morbid emo- 
tional state characterised by a feeling of fear at any 
open space. A person thus affected may be unable 
to cross a street or a square alone, or even in some 
cases to leave his room. It is accompanied by 
palpitation, tremblings, cold perspiration, a feeling 
of weakness in the legs, and sometimes by fainting. 
See Imperative Ideas. 

AGRAPHIA (A, priv. ; and I write). — 

This term is applied to defects of intellectual expres- 
sion by writing. These defects may occur alone, or 
in association with defects of speech, according to 
the extent and situation of the lesion. Su Aphasia. 
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AGUE. — A popular synonym for malarial fever. 
See Malaria. 

AGUE-CAKE. — A form of enlargement of the 
spleen, resulting from the action of Hamatozoon 
malaria. See Spleen, Diseases of ; and Malaria. 

AIKIN, in south-west division of South 
Carolina. — A mild, bracing, dry climate, said to 
resemble that of Mentone in warmth and dryness, 
but with larger monthly temperature-range. Soil, 
sandy. Recommended for pulmonary affections. 
See Climate, Treatment of Disease by. 

AIN HUM (Nat., to saw). — This disease is pecu- 
liar to the dark-skinned races, being found not only 
among the inhabitants of tropical Africa, where it 
is very common, but also among the Hindoos, as 
well as among the negro population of America, 
especially of South America. At its commencement, 
a groove or furrow is seen at the base of the little 
toe (the part almost invariably attacked), situated 
on its inner and inferior aspect, and corresponding 
to the digito-plantar fold. The furrow soon extends 
to the entire circumference of the toe ; and, as it 
becomes gradually deeper, the latter is left hanging 
by a slender pedicle, which can only be brought 
into view by separating the walls of the furrow. 
The distal portion swells into an ovoid mass, about 
twice its natural size ; finally some accident snaps 
the pedicle, and the toe drops off in from four to ten 
years from the commencement of the disease. 

The furrow is caused by a constricting band of 
hardened and contracted skin— a local scleroderma 
— which leads to faulty nutrition and degenerative 
changes in the parts beyond. 

Ainhum is not a painful affection in itself, but the 
extreme mobility of the little toe causes trouble and 
inconvenience, for which patients often seek relief 
in amputation. 

Occasionally the sides and bottom of the furrow 
ulcerate. Not infrequently both little toes are at- 
tacked by the disease ; occasionally the other toes 
become similarly affected. Males are more subject 
to it than females. The microscope reveals only 
hypertrophy of the fibrous tissues at the seat of con- 
striction, and atrophic and degenerative changes in 
the distal portion of the toe. The cause of ainhum 
is entirely obscure. Treatment by early division of 
the constricting band has been suggested. 

Patrick Manson. 

AIR, Therapeutic use of.— Atmospheric air is 
employed in the treatment of disease in many ways 
and for many purposes. The application to the 
body generally of air that h^ been warmed, or 
warmed and loaded with moisture, will be found 
described in the article on Baths ; while its ad- 
ministration to the respiratory organs, either in this 
form or as a vehicle for such substances as creasote, 
carbolic acid, alkaloids, and sulphurous acid, will 
be discussed under Inhalations. 

General ARrotherapeutics The effects of 

compressed air on the body as a whole have been 
studied in the air-bath. This is a mechanical ar- 
rangement in the form of an iron chamber, which 
can be filled with air at any pressure, whether above 
or below the normal, by means of steam-power. 

The principal physiological effects of air condensed 
by three-sevenths of an atmosphere were ascertained 
by von Vivenot to be : — Pallor of the skin and mucous 
membranes ; a sensation of pressure in the ears ; 
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diminished frequency of respiration, the act becom- 
ing easier , enlargement of the lungs and increase 
of the vital capacity , depression of the cardiac force, 
and diminution of the size and strength of the pulse , 
nse of temperature; increased vigour of muscular 
action, secretion, and nutntion generally , compres- 
sion of the gaseous contents of the intestines ; and, 
perhaps, increased absorption of oxygen and excre- 
tion or carbonic acid When the pressure is excessive, 
dangerous or even fatal symptoms may supervene 
[see Caisson Disease). Freouent exposure to 
condensed air will induce considerable increase of 
the vital capacity , and most of the other effects, 
both physical and chemical, will tend to persist In 
a word, it may probably be said that the air-bath 
acts on the system, first, by increasing the general 
mechanical pressure, and, secondly, by admitting 
an increased amount of oxygen In employing the 
air-bath, the patient is kept in it for a period of two 
hours, at first daily, but after some weeks less 
frequently The pressure, which is employed in 
different cases at one-fifth to two-thirds of an atmo- 
sphere above the normal, must be slowly raised on 
admission, and reduced on removal of the patient 
C/ses — The number of diseases in which the air- 
bath may be employed is limited (i) In certain 
forms of dyspnoea It gives great relief in spasmodic 
asthma, and may also afford temporary relief in 
emphysema , but its prolonged use appears to be 
positively injurious, as it increases the pulmonary 
distension (2) In hypersemia and catarrh of the 
atr -passages, including pertussis (3) In imperfect 
expansion or threatened retraction of the chest, as 
in the subjects of phthisis and chronic pleurisy In 
these cases it is of doubtful service Compressed 
air has also been extolled in some forms of cardiac 
disease, and in general malnutrition 

Artificially rarefied air is never employed in the 
form of the bath , but the natural supply in elevated 
regions has found favour as a means of treatment 
See Climate and Phthisis 
Local A^rotherapeutics — When it is desired 
to bring compressed or rarefied air into contact 
with the resptroUory surface only, other apparatus 
must be employed Different forms have been in 
use for some years, respecting which it will be 
sufficient to state that the air contained m a portable 
gas holder is compressed or rarefied by simple 
mechanical means, and thereafter brought into rela- 
tion with the air passages by an arrangement of tubes 
and calves There are four possible methods of 
application (i) inspiration of condensed air, (2) 
expiration into condensed air; (3) inspiration of 
rarefied air , and (4) expiration into rarefied air 
Another apparatus, called the pneumatu cabinet, 
has been introduced more recendy. It consists of 
an air bath, built of steel and glass, to accommodate 
both the patient and the administrator The dis- 
turbance of pressure within the chest is effected by 
rarefying the air in the cabinet by means of a 
bellows, and then allowing the patient to inspire 
from the external atmosphere through a tube from 
without This procedure is m efet mamly in- 
spiration of a relatively condensed air 

The physiological effects of the several methods of 
application may now be bnefiy stated 

Inspiration of condensed air — Inspiration of air 
that has been condensed by one sixtieth to one 
fortieth of an atmosphere produces a sensation of 
extreme distension of the chest, accompanied by an 
actual expansion of the* thorax and lungs, and an 


increased admission of air, so that inspiratory 
dyspnoea, if present, is relieved At the same time 
the other thoracic contents are compressed, the sys- 
temic vessels fill, the arterial pressure rises, and the 
jugular veins become distended The lungs and heart 
will be comparatively anaemic If the apphcahon 
of condensea air be frequently repeated, the vital 
capacity, the size of the chest, and the re^iratoiy 
force may all be increased, and partial rehef may be 
permanently afforded to djrspnoea 

ExptrcUton into condensed air is most difficult of 
accomplishment, and the effect on the circulation 
does not differ essentially from that just described. 

Inspiration of rarefied air, — Inspiration of air 
that has been rarefied by one two-hundred-and- 
fortieth to one one-hundred-and-twentieth — or even, 
after a time, by one sixtieth — of an atmosphere, 
immediately causes the phenomena of inspiratory 
dyspnoea ; the thoracic viscera are congested, and 
haemoptysis may result, for the effect may be re- 
garded as that of dry-cupping the pulmonary alveoh. 
The heart at the same time becomes full, and the 
jugular veins collapse 

Expiration into air that has been rarefied by 
one sixtieth of an atmosphere is attended with a 
sense of extreme compression of the thorax , at the 
same time there is actually a partial retraction of 
the lungs, an increase in the volume of expired 
air, and a corresponding diminution in the amount 
of residual air m the chest Expiratory dyspnoea, if 
present, is reheved While the lungs thus mminish 
in size, the other thoracic viscera are dilated — the 
heart and the pulmonary and other vessels withm 
the chest being filled at the expense of those external 
to It, both arteries and veins If the expiration 
into rarefied air be frequently repeated, the circum- 
ference of the chest will be diminished, while the 
vital capacity will be actually increased, along with 
increase of the inspiratory and expiratory force 

Uses — The method of inspiring condknsed air is 
obviously indicated m diseases where inspiratory 
dyspnoea is an urgent symptom Spasmodic asthma, 
stenosis of the air-passages from anatomical causes, 
acute and chronic bronchitis, and atelectasis, have 
all been successfully treated by this method. In 
croup, where urgently mdicated, it is most difficult 
or even impossible to employ it In threatened 
phthisis It IS used prophylactically, and m chrome 
phthisis It may usefully develop the healthy portions 
of lung , but It IS contra-mdicated m pyrexial cases, 
and may prove dangerous by mducing haemoptysis 
In chronic pleurisy it may prevent or remove the 
effects of collapse and retraction of the chest- wall 
The inhalation of condensed air should also be of 
use in certain forms of cardiac dilatation, especially 
that due to mitral mcompetence Improving, as it 
does, the general nutntion, it may be combmed 
with other remedies for anaemia In the administra- 
tion of condensed air, a * sitting ’ should last from 
ten to thirty mmutes, once a day —seldom twice. 

Expiration into condensed atr is not used 
therapeutically 

Inspiration of rarefied air may be regarded as a 
means of exercising the inspiratory muscles. Lake the 
atmosphere of great altitudes, it may therefore be 
employed m persons with badly developed chests ; 
ana even m phthisis it may assist, by increasing 
the amount of blood m the lun^ In disease m 
the right side of the heart, it woiud assist the flow 
of bloM from the veins into the lungs, but it is not 
likely to be employed for this purpose 
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Expiration into rarefied air promises to be the 
most successful and most extensively employed of all 
the methods. In it, according to Walaenburg, we 
have the physical antidote for emphysema, and in 
his hands the majority of such patients are said to 
have been either cured or radically benefited. It 
has also afforded ^reat relief in some cases of 
bronchitis, where it Increases expectoration. 

Other local applications of the physical properties 
of the air, as seen in aspiration, cupping, Junod’s 
boot, and inflation, are described elsewhere in this 
work. See Oxygen, Treatment by. 

J. Mitchell Bruce. 

AIR-PASSAGES, Diseases o^.^See Respi- 
ratory Organs, Diseases of; also Larynx, 
Trachea, and Bronchi, Diseases of. 

AIX-LA-CHAPELLE, Waters of.—Thennal 
sulphur waters. See Mineral Waters. 

AIX-LES-BAINS, Waters of.— Thermal sul- 
phur waters. See Mineral Waters. 

AKINESIA (i, priv. ; and KhrioiSt motion). — A 
synonym for paralysis of motion, whether partial or 
general. See Paralysis, Motor. 

ALASSIO. — In Italy on the Mediterranean coast, 
between San Remo and Genoa. A mild bracing 
winter resort, sheltered by hills except on the south 
and east. Comparatively free from wind and dust. 
See Climate, Treatment of Disease by. 

ALBINISM {albust white). — Synon. : Con- 
genital Leucoderma ; Congenital Achroma ; Albinis- 
mus. — Definition. — A state of whiteness or 
absence of colour of the integument and certain 
other tissues, consequent on congenital absence of 
pigment and unaccompanied by structural cutaneous 
clmnge. The want of colour may be complete or 
incomplete ; partial or universal ; congenital or 
cucidmtaU Partial albinism may be limited to a 
spot of small dimensions ; or there may be many 
such spots of variable extent, dispersed over the 
surface of the body, and giving rise to the appear- 
ance which is denominated pied or piebald ; whereas 
in universal albinism the defect of pi^ent is not 
restricted to the integument, but is especially 
remarkable in the iris and choroid and the hair. 

General Characters.— Persons affected with 
universal albinism are called albinos. It would 
seem more correct to limit the term ‘ albino ’ to those 
in whom the absence or defect of pigment is univer- 
sal, and demonstrable not only in the integument 
but likewise in the eyeball. In the true albino, 
therefore, the skin is white or pinkish (when thin 
enough for its vessels to show through) and more or 
less transparent, and this both in £e fairer and in 
the darker races of mankind ; but in certain of the 
latter, where the pigmentary function is simply 
defective and not totally wanting, the colour of the 
skin may be grey, and more or less variegated and 
freckled. The long, soft, fine hair is of a pure 
silvery or white colour, mav be diversely tinged, or 
may be red (Folker) ; and in some instances the 
whole body is covered vdth a white down. The iris 
is pinkish, in accordance with the density of its 
fibrous structure, and the consequent fecility of 
penetration of the colour of its vascular layer ; or, 
as generally happens in the negro, it is blue. The 
pupil is contracted and brightly red, firom the 


absence of the screen of protection usually afforded 
to the choroid membrane by its pigmentary layer ; 
and for the same reason the rays of light penetrating 
the sclerotic and iris give a brilliancy of appearance 
to the fundus oculi. The absence of pigment in 
the eyeball is productive of several peculiarities of 
character in the albino. In the first place the excess 
of luminous rays penetrating the coats of the eyeball 
interferes with the correctness of vision ; he stoops 
his head, or droops his eyelids, to shelter his 
eyes ; he sees with more comfort in the dimness of 
evening than in sunlight ; his vision is more or less 
imperfect ; and nystagmus, nictitation, and photo- 
phobia are present in various degrees. 

^Etiology.— Certain animals, as rats, mice, 
ferrets, and some birds, are subject to albinism, and 
the affection may be met with in several members of 
the same family. Albinism is met with among all 
races of mankind and in every country, but is most 
common among those who are subjected to in- 
salubrious conditions of climate and hygiene. For 
these reasons it is not uncommon among the natives 
of the marshy coast of Africa ; among negroes who 
are transferred to unhealthy districts in South 
America and the West Indies ; among the inhabi- 
tants of the western coast of South America and 
Mexico ; in certain of the islands of the Indian 
Ocean ; and even in the northern regions of Europe. 
When albinism is congenital, it has been assumed 
to be due to an arrest of development ; but when 
accidental, its existence must be referred to exhaus- 
tion of chromatogenous or pigment-producing 
function. Albinos are usually mentally and bodily 
weak, but it is well known that albinism is often 
associated with perfect physical strength and in- 
tellectual vigour. Albinism exceptionally is here- 
ditary. The usual sites of partial albinism are the 
mammae, face, scalp, and genitals. The patches vary 
in size ; their margins are well or ill defined ; and 
they are asymmetrical, and on the non-pigmented 
areas the hairs are white. See Pigmentary 
Diseases of the Skin ; (i) Naevus Pigmentosus. 

Treatment. — Albinism baffles treatment. 

John Harold. 

ALBUMENS. — Definition. — Albumens are 
substances closely resembling egg-albumen, the chief 
constituent of white of egg or albumen. To dis- 
tinguish between the white of egg and its chief con- 
stituent, the latter is sometimes spelt albumfn. 
Albumens constitute a subdivision of the class of 
albuminous bodies, which includes all substances 
having a general resemblance to albumen. See 
Alb u MOSES. 

Enumeration. — The'sub-class properly contains 
only two members, egg-albumen&aa serum-albumen ; 
but the name Bence-Jones^s albumen has been 
gjven to an albuminous body differing very con- 
siderably in its properties from the other two. 

Characters. — Egg-albumen and serum-albumen 
are semi-transparent, yellowish, and structureless 
when dried. They are soluble in water ; and this 
solution is coagulated by boiling. From the same 
solution they are precipitated by : {a) nitric acid ; 
{b) salts of the hea\^ metals, for example, copper- 
sulphate ; {c) acetic acid with potassium-mrro- 
cyanide ; {d) boiling with acetic acid and a neutral 
salt, for example, potassium-sulphate ; [e) alcohol. 
Egg-albumen is distinguished from serum-albumen 
by the coagulum which it forms with nitric acid 
being insoluble in excesg, while that of serum- 
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albumen is soluble Bence-Jones’s albumen gives no 
precipitate with excess of nitnc acid unless left to 
stand, or unless heated and left to cool, when it 
forms a solid coagulum. This coagulum redissolves 
on heating, and again forms on cooling It is 
therefore an albumose (sge Albumoses) It may be 
separated from ordinary albumen by adding mtnc 
acid, boiling, and filtenng when hot The ordinary 
albumen will remain on the filter while Bence- 
Jones’s albumen will pass through, and will coagu- 
late when the filtrate cools 

Modifications — By the action of acids and 
alkahs albumen may be converted into actd-albunun 
and alkali-albumen respectively, neither of which is 
coagulated by boiling 

Acid albumen may be formed in two ways 
First, by dissolving solid albumen in concentrated 
mtnc or other mineral acid with the aid of heat 
Secondly, by heating an aqueous solution of albumen 
with one of these acids very much diluted (l in 500) 
Although soluble in very concentrated or very dilute 
acids, acid-albumen is insoluble m moderately 
dilute acids Therefore when the solution in con- 
centrated mtnc acid is diluted with water, a precipi- 
tate is formed, which redissolves when much water 
is added And, conversely, when acid-albumen is 
made by boiling a solution of albumen in water 
with very dilute nitric acid, the addition of more 
acid will throw down a precipitate, which redissolves 
if a very large excess of the concentrated acid be 
added, and especially if it be heated at the same time 
On neutralising a solution of acid-albumen, a precipi- 
tate is thrown down, which dissolves very readily 
in excess of alkali 

Alkali albumen^ or alkali albuminate as it is 
also called, is formed by dissolving albumen in 
caustic potash or soda , or by adding either of these 
to Its aqueous solution and allowing this to stand, or 
heating it This modification is not precipitated 
by heat, but is precipitated by neutralisation , the 
precipitate dissolving very readily in slight excess of 
acid If alkahne phosphates are present m the 
solution, as they are in urine, alkali albumen re- 
quires a slight excess of acid to throw it down, and 
IS not precipitated by exact neutralisation, as acid- 
albumen would be under similar circumsfances 
T Lauder Brunton 

ALBUMINOID DISEASE— Amyloid 
Disease 

ALBUMINURIA — Definition — A condition 
characterised by the presence of albumen m the 
urine Other albuminous bodies, not albumens, 
may be present in albumosuria, haemoglobinuna, 
hmmaturia, peptonuria, pyuna, and spermatorrhoea. 

Symptoms — Albumen may occur m the urme 
without any symptoms whatever, but its continuous 
loss leads to anaemia and changes in the circula- 
tion, which usually originate a senes of symptoms 
These are • a pallid pasty complexion, dry skin, and 
tendency to oedema of the cellular tissue, notice- 
able on the eyehds and ankles ; derangement of di- 
gestion, flatulence, occasional nausea, and irregu 
lanty of the bowels , nervous disorder, shown by 
muscular weakness, languor, lassitude, vague pams 
about the loins, and headache ; calls to make water 
during the night ; attacks of difficult breathing ; pal- 
pitation, and frequently accentuation of the second 
sound of the heart over the aortic cartilage, and re- 
duplication of the first sound over the septum ven- 
tnculorum. 


Tests for Albumen.— The two tests usually 
employed to detect albumen in the urine are — ^first, 
boiling , and, secondly, the addition of nitric aad ; 
both of which produce a cloud or precipitate If the 
unne is turhid, the albuminous cloud may not be 
noticed ; and therefore such unne should be filtered 
before the application of either test, unless the tur- 
bidity, being dependent on the presence of urates, 
is removed by heat cautiously apphed. 

Method of employing the teat by boil- 
ing, — With the object of saving time the unne is 
often boiled at once, but the results thus obtained are 
liable to several fallacies, which will be subsequently 
described In order to avoid such fallacies we fol- 
lowing method should be pursued — Ascertain the 
reaction of the unne , and if it be alkahne or very 
strongly acid, add acetic acid in the one case, or 
hquor potassse m the other, until its reaction is only 
slightly acid Fill a test-tube to about one-third of 
Its capacity with the urme, and hold it obUquely in 
the flame of a spint-lamp, in such a manner as to 
heat the upper part of the fluid only, Until it boils 
If It be turbid from urates, it should 1 ^ first warmed 
throughout until it becomes clear, and then the upper 
part only should be boiled Finally, add a drop or 
two of acetic or mtnc acid 

If albumen be present, it will form a cloud or a co- 
agulum, more or less dense according to its amount 
When there is much albumen, its quantity may be 
roughly estimated by allowing the boiled unne to 
stand for a definite number of hours, so that the 
coagulum may subside, and then observing whether 
It forms a fourth, a third, or a half of We whole 
length of unne in the test-tube A small quantity 
causes a cloud, but no distinct coagulum , and, if 
merely a trace be present, a faint haze only will be 
observed, which is best ^een by looking through We 
test-tube at a dark object. The advantage of heat- 
mg the upper part only of the unne is, that We 
lower portion, which remains clear, affords a 
standard by comparison with which a famt cloud m 
We heated part may be more readily detected 
Fallacus of the test by boiling — The first fallacy 
IS that albumen may be present, and yet no cloud 
or coagulum be product on boiling This may 
occur if We urme be alkalme or very strongly acid, 
because alkah-albumen or acid-albumen, which are 
soluble in water, may be formed. It is to prevent 
the formation of alkali-albumen Wat acetic or mtnc 
acid should be added to alkalme unne before boil- 
ing This addition of acid also causes the coagulum 
to separate more readily ; and it should Werefore 
be made when We urme is neutral On We oWer 
hand, urme rarely or never contams suffiaent acid 
to form acid-albumen, unless We patient has been 
taking mineral aads ; and therefore We addition of 
liquor potassae is not necessary except under Wese 
circumstances. The second fallacy of We test hy 
boiling 18, that a cloud resembling Wat of albumen 
may m produced, alWough the unne is firee from 
Wis substance This occurs when the acidity of We 
unne is too slight to hold We earWy phosphates m 
solution, the heat probably affecting We relation 
between the basic and acia phosphates which are 
normally in solution, whereby depomtion of insolulfle 
phosphate results, forming a cloud hke that of 
albumen. The two clouds are readily distinguished 
by the addition of a drop or two of acetic or of 
mtnc acid, when if due to phosphates We cloud will 
disappear by solution, but if caused by albumen it 
will remain. If an excessive quantity of mtnc add 
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oe added, an albuminous cloud may also clear up ; 
for albumen coagulated by heat is soluble in strong 
acid, though only to a slight extent. 

Appiioation of the nitric acid test.—Pour 
some urine into a test-tube, and then allow about 
one-fourth of its bulk of strong colourless nitric acid 
to trickle slowly down the side of the tube, so as to 
form a layer below the urine without mixing. Or 
the add may be put in the test-tube first, and the 
urine poured on it. Both processes give the same 
result. If albumen be present, a haze or cloud will 
form close to the line where the liquids meet. 

Fallacies of the nitric acid test, — i. Albumen may 
be present and yet escape detection, if the nitric 
acid is simply poured into the urine and mixed with 
it, as is sometimes done. For if there be too much 
or too little acid, acid-albumen is formed and dis- 
solved ; whereas, if the liquids form two distinct 
layers, as in the process already described, the acid 
gradually mixes with and shades off into the urine, 
so that, at a greater or less distance from the line 
where they join, it is certain to be of the proper 
strength to precipitate the albumen. 2. Albumen 
may be supposed to be present when it is not, from 
the formation of a cloud by the precipitation of acid 
urates. This cloud disappears on the application of 
heat ; and another specimen of the urine tested by 
boiling gives no cloud. To avoid this fallacy, it is 
common to employ the test by boihng, in addition 
to that by nitric acid. 3. The third fallacy is not 
of common occurrence. It is due to the presence of 
fat or saponified fats in the urine. Urine containing 
these when simply boiled gives no cloud ; but if nitric 
acid is added to it in the cold, or acetic acid when it 
is hot, the fatty apids are precipitated and form a 
cloud resembling albumen. This is distinguished 
by not being formed if along with dilute acetic acid 
some ether is added to the urine before boiling ; the 
ether retaining the fatty acids in solution. If the 
precipitate pr<^uced by nitric acid be collected on a 
filter, and treated with ether, it will be dissolved, 
while an albuminous precipitate will not. Copaiba, 
which can be recognised by its odour, sometimes 
causes an opalescence in the urine, which is in- 
creased by mtric acid, but is removed by heat. 

Additional tests for albumen. — ^When urine 
contains mucus, which would render the presence 
of an albuminous cloud obscure, a solution of ferro- 
cyanide of potassium followed by acetic acid should 
be added : this will produce a cloud if albumen be 
present, whilst it rather clears up a turbidity due to 
mucus. It has a similar action on nucleins. The 
terms nucleins and nucleo-albumens have been given 
of late to the substances formerly known as mucins. 
In the opinion of the writer this is unadvisable 
because it tends to direct attention away firom the 
fact that these substances bear the same relation to 
the mucous membranes of the urinary passages that 
mucous expectoration does to the mucous membrane 
of the respiratory passages. A solution of pyro-phos- 
phate of sodium also precipitates albumen. A strong 
solution of trichloracetic acid also gives a precipi- 
tate with albumen. If a few drops of albuminous 
urine be poured into a test-tube containing one or 
two drachms of a saturated solution of picric acid, 
a precipitate is formed which does not dissolve on 
boiling, and thus differs from that due toalbumoses. 
This test can therefore be used like the succeeding one 
for albumoses as well as albumens. Alkaloids in the 
urine also ^ve a precipitate with picnc acid which 
clears up with heat and reappears on cooling, so that 


in the case of patients taking quinine, caffeine, &c., 
this source of fallacy requires to be kept in mind. 
A concentrated solution of salicyl-sulphonic acid has 
been used both as a test for albumen and as a method 
of distinguishing serum-albumen from albumoses and 
peptone. With all these substances this reagent 
added to an acid urine gives a turbidity or preci- 
pitate. If the urine is not acid it must be previously 
acidulated with acetic acid. Should albumoses or 
peptone only be present, the precipitate disappears 
on boiling and recurs on cooling. If albumen also 
be present, the precipitate simply becomes less on 
heating and again becomes denser on cooling. 
These tests are sometimes useful in determining the 
presence of albumen in the urine in doubtful cases. 

Quantitative Estimation of Albumen. — 
There are three methods in common use for this 
purpose. The first is easy but inexact. It consists 
in lulling the urine with dilute acetic acid in a test- 
tube, allowing the coagulumto subside for a definite 
number of hours, and then estimating the proportion 
it bears to the quantity of urine boiled — for example, 
a fourth, a third, &c. The second is the most 
exact, but is troublesome. It is like the first; bul< 
the uiiine is carefully measured before boiling, and 
the amount of coagulum is ascertained by collecting 
it on a weighed filter, washing, drying, and again 
weighing it. The third method is easy and tolerably 
exact. A tube of known length is filled with urine 
and placed in a polarising apparatus. From the 
amount of rotation which the polarised ray under- 
goes in passing through the urine, the amount of 
albumen it contains may be calculated. A fourth 
method was recommended by Roberts. It consists 
in diluting the urine with water until it gives a haze 
on the addition of nitric acid, which does not 
become visible until between one half and three 
quarters of a minute after the acid has been added. 
This dilute urine contains 0*0034 per cent., or 
0*0148 grain of albumen per fluid ounce ; and from 
the degree of dilution required the amount con- 
tained in the urine may be calculated. A fifth 
method is that of Esbach. It is less accurate than 
Roberts’s, but is convenient. It consists in preci- 
pitating the albumen from urine in a graduated 
tube by means of picric acid, and reading off the 
quantity of albumen precipitated after the tube has 
Stood for twenty-four hours. The precipitant 
consists of I part of pure picric acid and 2 parts of 
citric acid in 100 parts of water. The tube is filled 
up to a mark with the urine, and about two thirds of 
its bulk of the precipitant is then added ; the exact 
amount necessary being indicated by another mark 
on the tube. The lower part of the tube is 
graduated with lines numberea J up to 7, and these 
indicate the parts by weight of albumen in 1,000 
parts of urine by measure. Thus if the upper level 
of the precipitate after twenty-four hours stood at 2, 
the proportion of albumen would be 2 in 1,000, or J 
of a grain of dry albumen to the ounce of urine. 
The results given are rather too low, and the 
method gives the best results when the proportion of 
albumen is small, so that urines containing much 
ought to be diluted before the test is applied. It is 
unsuitable if quinine, antipyrin, or thallin is likely 
to be present in the urine. 

Pathology. — ^Albuminuria has been divided by 
some authors according to the sources of the 
albumen. When the albumen has come from the 
kidneys, it has been called true albuminuria, and 
false when it is derived from some other part of the 
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annary passages As diagnosis has improved, this 
classification is less employed and the terms true 
albuminuria and false albuminuria are now used to 
denote different forms of albumen, the albuminous 
body, in each case, passing through the kidney 
Albuminuria has been said to occur in consequence 
of various conditions e g changes in the blood, 
changes in the circulation, changes in the kidney 
Thus abstinence from salt, or a diet of eggs alone, 
IS said to produce albuminuria by altering the con- 
stitution of the blood , and an alteration in this 
fluid is supposed to be partly the cause of the 
albuminuna observed in high fevers, scarlatina, 
diphthena, and osteo-malacia The albuminuria of 
heart-disease depends on changes in the circulation , 
and that of nephritis on alterations m the kidney 
In order to distinguish more clearly between the 
different kinds of albuminuna we may divide them 
into— (i) false albuminuna, in which some other 
albuminous body than serum-albumen is present , 
(2) trite albuminuna, in which serum-albumen, fre- 
quently accompanied by globulin, appears in the 
unne In true albuminuna there is always some 
change either in the circulation through the kidney, 
or in the structure of the kidney itself In false 
albuminuna the albuminous body passes out through 
the kidney, without there being any alteration 
either in its circulation or structure 

(I) False albuminuna — The chief albuminous 
bodies occurnng in false albuminuna are haemo- 
globin, egg-albumen, globulin, and Bence Jones’s 
albumen (albumose) Haemoglobin occurs in the 
urine whenever blood is present in it {see H^ema- 
lURiA), in which case it is contained in the cor 
puscles, or it may occur free {see H/edmoglobi- 
nuria), the blood corpuscles, while still ci^ulating 
in the vessels, having undergone solution This 
may result from the mhalation of arseniuretted 
hydrogen, or from the introduction of bile-acids or 
of a large quantity of water into the veins Haemo- 
globin is also found m the urine m paroxysmal haemo- 
globinuria, but the cause of the solution of blood- 
corpuscles in this disease is unknown Egg- 
albumen is excreted by the kidneys, and appears in 
the unne, whenever it is injected directly mto the 
circulation or under the skin, or when it is absorbed 
unchanged from the stomach or rectum When 
taken into the stomach it is usually completely 
digested before it undergoes absorption , but when 
taken in such large quantities that the whole of it 
cannot be digested, part of it is absorbed unchanged 
and is Excreted in the unne Thus a diet consist- 
ing exclusively of eg^s, especially when conbnueo 
for several days, produces false albuminuna, and 
large enemata of eggs have a similar effect in 
animals, and probably also in man Bence-Jones’s 
albumen is of very rare occurrence It is found m 
osteo-malacia Like egg-albumen, it is excreted 
by the kidneys when it is injected into the circula- 
uon, or in large quantities into the intestme It is 
almost, if not qmte, identical with the hetero- 
albumose which KUhne finds to be one of the pro- 
ducts of imperfect digestion It seems probable 
that those cases of albuminuna which appear to 
depend on imperfect digestion are due to the 
passage into the systemic circulation of albuminous 
cxxiies, which have not undei^one the proper 
transformation in the ahmentary canal or liver. 
See Albumosbs \ Albumosuria ; Globulinukia. 

(2) True aUfumtnurta , — In true albummuna 
there must be some change either in the circulation 


or structure of the kidney, for serum albumen differs 
from the other albuminous bodies just mentioned in 
not being excreted by the healthy kidney Some 
regard the alterations in the circulation which pro- 
duce albuminuna as of two kinds — {a) increased 
pressure of blood in the renal artenes ; {b) increased 
pressure in the renal veins. Increased pressure in the 
artenes may depend either on general high arterial 
tension, or on an increased local supply of blood 
to the kidney, owing to dilatation of the renal 
artenes, such as follows division of their vaso- 
motor nerves Experiments seem to show, however, 
that increased tension in the renal artenes does not 
produce albuminuna, and that the only change 
m circulation which will cause it is mcreas^ 
pressure m the renal veins Congestion of the renal 
veins may be produced by ligature of the renal 
arteries , and when the flow of blood through the 
kidney is temporanly arrested by ligature of the 
artery, the unne secreted after the removal of the 
ligature is albuminous Venous congestion of the 
kidney also occurs whenever the onward flow of 
venous blood is obstructed, either by a hgature on the 
renal veins , by thrombosis of the renal veins or of 
the mfenor vena cava above them ; by the pressure 
of a tumour or of the pregnant uterus upon them or 
the vena cava ; by disease of the liver obstructing 
the vena cava , or by disease of the heart or lungs, 
such as tncuspid or mitral regurgitation, or chrome 
bronchitis and emphysema The temporary albumi- 
nuna sometimes observed after cold bathing may 
also be due to venous congestion ; and it is probable 
that albuminuna consequent upon lesions of the 
nervous system is due rather to the changes which 
these produce m the circulation thsm to any direct 
action of the nerves upon the tissues of the kidney 
Itself The albuminuna observed after varnishing 
the skm is due either to the chill produced by 
the cutaneous vascular dilatation caused by the 
varnishing, or possibly in part to the production or 
the retention of some substance which acts as a 
poison The structural changes m the kidney 
which cause albummuna are acute and chronic in- 
flammation, amyloid degeneration, and cirrhosis 
See Kidneys, Diseases of 
Forms of Albuminuria — A good many cases 
of albummuna are more or less intermittent. They 
may be mtermittent m the sense that they last only 
for a certain part of the day and then disappear, or 
that they may last for several days, weeks, or even 
months together, and then disappear for a prolonged 
period Among the mtermittent albunununas 
which last for a short tune are those which come on 
after exertion. It has been noted, especially in 
Germany, that after soldiers have marched for some 
distance a number of them exhibit albumen m the 
urme, although m every other respect the men 
appear to be perfectly healthy. The same thing 
has been noted as consequent upon violent exertion 
among athletes after playmg heavy games, or after 
long walks or severe climbs It is noted also after 
violent exertion due to pathological causes, e g. 
after an epileptic fit, where all the muscles have 
been in violent contraction. Exertion of any kind 
tends to raise the blood-pressure, and probably the 
appearance of albumen in the unne in these cases 
has been due to some disturbance of the cuoilation. 
Blood-pressure is also raised by exposure to heat. 
Heat as a rule dilates the penpheral vessds and 
allows the blood to flow more rapidly through, so 
that the blood-pressure idiould, accordingly, fall; 
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but the dilatation of the peripheral vessels seems to 
be more than compensate by the increased rapidity 
and increased force of the cardiac beats ; so that the 
blood-pressure rises instead of felling. After expo- 
sure to great heat, whedier it be external heat, as in 
various trades, or to the sun in hot climates, or heat 
generated in the body, as in infective fevers, a 
certain amount of albumen is apt to appear in the 
urine. 

How fer the albuminuria in such cases is due to 
general venous congestion during the exertion it is 
mfficult to say. In the case of infective fevers local 
changes produced in the renal capillaries by the 
infecting microbes probably play a great part in 
the production of albuminuria. In cases of renal 
calculus, albuminuria also follows exertion and may 
be accompanied by hsematuria. It comes on after 
passive movement, such as jolting in a carnage or 
railway train, as well as after active exercise, such 
as walking or riding. It is generally, but not in- 
variably, accompanied by pain in the lumbar region. 

Infarct in the kidney, in cases of cardiac disease or 
atheroma, may give rise to temporary haematuria and 
albuminuria. In poisoning by mercury, the tubules 
of the kidney have been found stopped up by plugs 
of carbonate of lime. It would almost seem as if 
the mercury had displaced carbonate of lime from 
the bones and caused it to form plugs in the tubules. 
Possibly this may be the cause of a form of tem- 
porary albuminuria, which has been noticed by the 
writer in men who had gone through a mercurial 
cure for syphilis and in whose urine albumen was 
found when they subsequently tried to insure their 
lives. Such cases sometimes recover under a course 
of iodide of potassium. Albumen occurs very fre- 
quently in the urine of young men and is known as 
tne albuminuria of adolescence. The pathology of 
this form of albuminuria is not well understood, 
but it frequently occurs after a seminal emission, 
and is probably due to the close connection between 
the spinal centres of the kidneys and of the genital 
organs. If the urine, in such cases, be examined 
a day or two after any genital excitement has passed 
off, it may be found free from albumen. The 
albuminuria of adolescence is probably closely asso- 
ciated with the albuminuria of posture, which rarely 
or never occurs in adult men, but only in adolescents 
or children. It disappears completely when the 
individual is kept on his back, but reappears when 
he is upright. In this it resembles the oedema of 
cardiac disease, severe anaemia, and chlorosis, and it 
is probably due to laxity of the renal vessels, or to 
some alteration in their permeability, such as occurs 
in chlorosis. 

Another form of intermittent albuminuria is that 
due to digestion. It comes on after a meal, while 
the products of digestion are being absorbed. It is 
prolkbly due to some imperfection in the d^estive 
process. 

Diagnosis of Albuminuria.— Admixture with 
blood, or pus, or semen, or prostatic mucus, may 
give rise to the presence of albumen, but if no more 
is present than can be accounted for by their admix- 
ture, it is probable that the kidneys themselves are 
healthy. The persistent presence of albuminuria 
with casts points to the existence of some form of 
renal disease, for the dU^osis of which su Kidneys, 
Diseases cff. At the same time the writer has seen 
eases in which albumen, sometimes in considerable 
quantities, was constantly present for years, the 
patient being, to all appearance, in perfect health. 


Albuminuria in Life Assurance.— When 
albuminuria is definitely ascertained to be dependent 
upon some organic form of kidney disease, the life is 
always uncertain, and if taken at all can only be 
taken under very heavy extra pa3rment. One of the 
chief difficulties in taking such lives even if the 
premiums are to be ^d within a limited period is 
their uncertainty. Persons suffering from chronic 
nephritis, either tubular or interstitial, may continue 
under favourable conditions to live for many years, 
but at the same time a sudden chill, or intemperance 
in eating or drinking, or an intercurrent attack of 
some infective disease may carry them off in a few 
days. In waxy kidney the probability is that the 
life will not be prolonged more than ten years. The 
subject of albuminuria occurring in persons apparently 
healthy was investigated for the IJnited States Life 
Assurance Company in 1877, 1878, and 1879 for the 
purpose of ascertaining the subsequent health and 
longevity of those who had exhibited this condition 
when examined for life assurance. Albuminuria was 
found in from 10 per cent, to 12 per cent, of those who 
presented themselves for examination presumably 
in perfect health. According to the writer’s experi- 
ence this is a very much larger proportion than is 
found in this country, for opt of 150 consecutive 
persons who presented themselves for examination 
only four had albuminuria, or a little under 3 per cent. 
The total percentage of dcatlis in the Mutual 
Life Insurance Company of New York in 1875 
also a little under 3 per cent. The health of all 
those who had albuminuria, although apparently 
sound when examined, tended to deteriorate, and 
their lives were shorter than the usual expectation 
of healthy persons. The experience of men who 
have expensive experience in examining candidates 
for posts abroad is that however healthy the young 
men may seem, the presence of even transient 
albuminuria renders them less fitted for foreign 
service, less energetic, and less likely to retain their 
health than those who are free from such an affection. 

Treatment. — (i) In false albuminuria, where 
haemoglobin appears in the urine, the treatment 
indicated is to counteract the solution of blood- 
corpuscles; and for this purpose quinine is very 
often useful. When other kinds of albumen appear 
in the urine, and are probably due to imperfect 
digestion, the treatment is to give some artificial 
digestive fluid. Arsenic is also useful. Regarding 
those cases of osteo-malacia in which Bence-Jones’s 
albumen occurs, we unfortunately know very little. 

(2) In true albuminuria, depending on venous 
congestion, the obstacle to free circulation should be 
removed if possible, and the congestion lessened, 
both by drawing the blood from the interior to the 
surfece of the Iwdy, and by causing contraction of 
the renal vessels. The blood may be drawn from 
the interior to the surfece by means of warm baths ; 
but in some cases these prove injurious rather than 
useful, and the employment of a wet pack, which 
has a similar effect on the distribution of blood 
without exciting the heart, is to be preferred. 
Cupping over the loins is serviceable : it probably 
acts by causing reflex contraction of the renal 
vessels rather than by actually draining blood away 
from them. The tone of the renal vessels may be 
increased by the employment of digitalis {see 
Diuretics) ; and this drug is useful even when no 
cardiac disease is present, although its good effects 
are still more marked when the congestion is depen- 
dent on disease of the heart. The constant drain 
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of albumen from the body occasions ansemia, which 
not only produces many unpleasant symptoms, but 
tends to cause fatty degeneration of various organs, 
from which there is no reason to believe that the 
kidneys are exempt The administration of iron, 
thererore, is the chief medicinal remedy m structural 
disease of the kidneys It is useful by diminishing 
or removing the symptoms of anaemia, and the 
tendency to fatty degeneration consequent thereon , 
and also by increasing the tone of the vessels, thus 
diminishing the loss of albumen. 

T Lauder Brunton 

ALBU MOSES —Definition — Albumoses are 
proteid bodies denved by the action of digestive 
ferments (pepsin chiefly) upon albumens and 
globulins, and in their properties may be classed as 
intermediate between these proteids and the final 
product of digestion (peptone) They are formed 
dunn^ natural digestion in the stomach and also 
in artificial digestion 

Enumeration — Many vaneties of albumoses 
have been described, collectively termed proteoses 
The individual bodies differ somewhat, according 
as they are formed from albumens (albumoses) or 
globulins (globuloses) < for all practical purposes 
the term albumose is the best to use The forms 
of albumose important in medicine are hetero- 
albumose^ proto-a/bumose, and deutero-a/bumose, the 
last being closely allied to peptone 

Characters — i Hetero-albumose {* Bence- 
Jones’s albumen ’) is insoluble in water, but soluble 
in dilute saline solutions, from which it is precipi- 
tated by heat if no free acid is present In some 
cases It IS precipitated at a temperature of 43® to 
50® C , and re dissolves on heating the liquid to the 
boiling point Artificially prepared hetero-albumose 
IS rendered partly insoluble by heating, but the 
coagulum is soluble in dilute acids and alkalis, thus 
distinguishing it from the coagulum formed on heat- 
ing a solution of serum-albumen or serum-globulin 
Hetero-albumose is also precipitated from solution 
by saturation with magnesium sulphate or sodium 
chloride 

2 Proto-albumose and deutero-albumose are soluble 
in water, are not precipitated by heat, and are thus 
sharply distinguished from hetero-albumose 

These three albumoses have one reaction m 
common (besides those given by all proteids), viz 
that with a trace of copper sulphate and an excess of 
liquor potassae they give a pmk-red colour (biuret 
reaction), the colour given by hetero-albumose being 
the least marked They all behave m a peculiar 
way to nitric acid if added drop by drop to a solu- 
tion of hetero- or proto albumose, nitric acid causes 
a precipitate, which is soluble in excess of the acid, 
but is also soluble on heating, re-appeanng on cool- 
ing, and so on With deutero-albumose, however, 
nitric acid causes no precipitate, unless common 
salt be added until the hquid is nearly saturated 
with It the precipitate which is then produced by 
the acid behaves like the nitnc-acid precipitates of 
proto- and hetero-albumose (For other distinctive 
reactions see Albumosuria ) Albumoses are dis- 
tinguished from peptones by the nitnc-acid reaction , 
as well as by their precipitation with acetic aad and 
potassium ferro-cyanide, and with neutral ammomum 
sulphate added to saturation The characters of 
true peptones are that they are not precipitated by 
heat, by nitric acid under any condition, by acetic 
acid and potassium ferro-a^amde, or by saturation 


with neutral ammonium sulphate This last test 
IS the most distinctive In the presence of am- 
momum sulphate to saturation they give the biuret 
reaction, and are thrown down by tanmn 

Sidney Martin. 

ALBUMOSURIA — Synon • Propeptonuria 

Definition — A condition in which albumoses 
are present in the unne The condition where 
peptones are present (peptonuria) is not at present 
distinguishable from albumosuna Peptonuria will 
therefore be considered under this heading 

Tests for Albumose or Peptone in 
Urine — Unne containing albumoses or peptones 
shows ordinanlyno special characteristics indicating 
their presence, except, in some cases, frothing 
when shaken It may dark- or light-coloured, 
of high or low specific gravity, and wi A or without 
deposit In one case Kuhne found a whitish 
deposit, consisting partly of albumose; and m a 
similar case Bence-Jones found casts, ordinary 
albumen being absent As a rule, however, albu- 
mose and peptone are present m solution in the 
unne In searching for these, coagulable albumen 
must be absent, or if present removed by filtration 
after coagulation. The following methods are, 
therefore, to be used Heat the top of the column 
of unne m a test-tube in the usual way, but without 
the addition of acid If a cloudiness appears, it is 
due to the precipitation of coagulable albumen, of 
phosphates, or of hetero-albumose (Bence-Jones's 
albumen) Continue the heating to the Iwiling- 
point, the cloudiness, if due to hetero-albumose, 
will clear up, that due to phosphates and albumen 
will remain A precipitate m urine, then, caused 
by a moderate heat and redissolvmg on boiling, 
is hetero-albumose This may be venfied by deter- 
mining the exact temperature at which the precipi- 
tation occurs hetero-albumose is precipitated 
between 43® and 50® C (109 4® and 122® F ), 
serum-albumen or globuhn at 73®-75® C (163 4® 
and 167® F ), and phosphates only when near the 
boiling-point, this last precipitate also redissolves 
on cooling If the urme contains albumen or 
globulin. It must be boiled after the addition of a 
drop of acetic acid, and filtered The filtered unne 
must then be tested for albumose in the way to be 
desenbed. The presence of hetero-albumose is 
indicated by the test last mentioned , m addition, 
It gives a charactenstic nitnc-acid test If to the 
cold unne nitric acid be added drop by drop, a 
precipitate forms which dissolves on heating, re- 
appears on cooling, redissolves on heating, and so 
on this IS perfectly charactenstic of the body, since 
the similar precipitate of albumen or globulin does 
not ^edissolve on heating By neither of these 
reactions is deutero-albumose or peptone indicated, 
and unnes containing these two bodies (one or both 
of them) are those usually classed as examples of 
* peptonuria * Their presence is shown by the 
following tests, which must be applied after hetero- 
albumose has been shown to be absent, and after 
cos^lable albumen has been removed — (a) A drop 
of dilute solution of copper sulphate added to the 
unne, ftiUowed by an excess of hquor potassse, 
causes a pinkish-rca coloration (biuret reaction) ; or 
a drop of diluted Fehlmg's solution may be added 
to the unne, and then an excess of liquor potassae if 
necessary If the deutero-albumose and peptone 
are present in small quantity, this reaction u not 
obtained (6) The urme is added drop by drop to 
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a saturated solution of picric acid ; both deutero- 
albumose and Mptone are precipitated, and are 
redissolved on heating, thus distinguishing them 
from mucin and from sdbumen. 

The only accurate way of distinguishing deutero* 
albumose from peptone is to shake the clear urine in 
a test-tube with solid neutral ammonium sulphate. 
If Ae urine gives the two tests just described, and 
gives a precipitate with ammonium sulphate, it con- 
tains deutero-albumose. If it gives the tests and no 
precipitate with the salt, it contains peptone, and 
the case is one of true peptonuria. It is best, in 
applying these tests, to evaporate the urine to a 
small bulk. 

Proto-albumose has not as yet been found in 
urine. 

Quantitative Estimation . — This is of but little 
climcal value. It may be done by precipitating a 
measured quantity of urine with a large excess (ten 
times its bulk) of alcohol, collecting, drying, and 
weighing the precipitate. 

Pathology. — The presence of albumoses and 
peptones in the urine is a pathological, not a 
physiological, phenomenon. These bodies are 
formed during normal digestion by pepsin and 
hydrochloric acid in the stomach, and peptones are 
also formed in pancreatic digestion. But although 
they are thus formed in the gastro-intestinal canal, 
they are not found in the absorbent vessels of the 
stomach and intestine in any appreciable quantity ; 
neither in the veins nor in the chyle-vessels. In 
the general systemic veins and lymphatics they are 
not present ; and their occurrence in arterial blood in 
small quantities is extremely doubtful. Lastly, they 
are not present in the living tissues, nor in the fluids 
which bathe them. If they are found in the urine, 
they are therefore either derived from the gastro- 
intestinal canal, or are formed from somepatholc^cal 
condition in the tissues, or perhaps in the blood. 
With regard to their first source, it is quite reason- 
able to suppose that the metamorphosis (probably 
into serum-albumen) which albumoses and peptones 
normally undergo when passing through the intestinal 
wall, may not take place in certain diseases where 
absorption is deficient, and that they may thus pass 
into the circulation, and be excreted by the kidneys in 
the urine. This, however, is a mere conjecture to 
explain the occurrence of ‘ peptonuria ’ (albumosuria) 
in some cases of chronic dyspepsia with dilated 
stomach. The second source of the origin of 
albumoses and peptones in the body is a complicated 
one. If these bodies are formed in any organ, 
tissue, or fluid of the body, they are absorbed into 
the blood, and then find their way into the urine. 
It is known that if albumoses or peptones are 
injected into the blood of an animal they are ex- 
creted in the urine ; thathetero- and proto-albumose 
pass out in the urine mainly as deutero-albumose ; 
that deutero-albumose passes out chiefly as peptone j 
and that peptone is unchanged as it p^es from the 
blood into the urine. The same facts probably 
hold good for the human organism. 

Bence-Jones’s albumen (hetero-albumose) was first 
found in the urine of a case of osteo-malacia ; and 
Virchow found a similar body in the diseased bones. 
This, then, is a clear case of excretion of the albumose 
from the ^seased part, the excretion of a i^roteid 
which is outside the normal proteid-metaboUsm of 
the body. A similar albumose has also been found 
in a case, not of osteo-malacia, but of glycosuria 
(Gowers). In the case of all abscesses, whether 


acute or chronic, in empyema and purulent 
peritonitis, albumoses (or peptones) are found in the 
urine. Here the explanation is simple, since the 
pus contains albumoses, and these are simply 
excreted by the urine after absorption into the blood. 
In the case of abscesses and of osteo-malacia there 
are collections of cells which undergo disintegra- 
tion, the proteids of the cells (consisting almost 
solely of coagulable albumen and globulin) ^coming 
partly transformed into albumoses. This trans- 
formation takes place by the agency of bacteria 
present in the pus, but it may also possibly be due 
to a digestive ferment set free by the dying cell. 
This action of bacteria with the disintegration and 
gradual death of exuded cells, and the formation 
of albumoses, probably explains the occurrence of 
albumosuria and peptonuria in phthisis, in pneumonia, 
in epidemic cerebro-spinal meningitis, in cases of 
cancer and other malignant growths, in the puerperal 
state, in typhoid fever, and in organic liver-disease. 
In phosphorus-poisoning there is also great dis- 
integration of many tissues and organs, and albu- 
mosuria (peptonuria) occurs ; in scurvy also and 
acute infectious diseases (especially measles) it is 
sometimes present. 

One form of peptonuria has been ascribed to an 
origin in the kidney-cells in cases of chronic nephritis, 
where some of the coagulable albumen which is 
being continually excreted is changed into albumose 
or peptone. Peptonuria may indeed alternate with 
albuminuria in these cases, and peptone may. be 
present as well as albumen. Peptonuria with 
albuminuria is not uncommon in advanced chronic 
phthisis. Albumose and peptone are also found in 
the urine in many other conditions, in which no ex- 
planation of their presence is evident ; such as many 
inflammatory eruptions of the skin, pemphigus, 
urticaria, and nervous diseases — cerebral hemiplegia 
or psychoses. 

Symptoms. — From the account given of the 
pathology of albumosuria and peptonuria, it will be 
seen that they are only to be regarded as sympto- 
matic of other graver pathological conditions ; and 
no S3nnptoms can be very directly ascribed to the 
presence of albumoses and peptones in the body, as 
associated with the diseases which have been already 
enumerated. But there are certain physiological 
effects of these proteids which are important to 
recollect. When injected into the circulation of a 
dog, albumoses (and peptones to a less extent) 
markedly reduce the blo^-pressure, and produce 
coma and death, while the blood remains uncoagu- 
lated for a long time after death. These effects are 
not necessarily associated with, or threatened by, the 
presence of albumosuria in man ; possibly because 
the amount of albumose present in the blood at one 
time is never sufficient to produce them. When 
such appearances as coma and uncoagulated blood 
after death are observed in the diseases already enu- 
merated, they are ascribed either to the result of the 
grave lesion on the body generally, or the brain in 
particular, or to the retained chemical products of 
tissue-disintegration. Albumoses and peptones 
form one ^oup of these toxic products, aiding 
the production of coma and of post-mortem fluidity 
of the blood. 

Another physiological effect of albumoses is that 
of producing fever when injected into the circula- 
tory system. The fever is to some extent propor- 
tional to the dose, and is produced even when the 
dose is insufficient to cause coma and fall of blo^- 
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pressure, and in animals (such as rabbits) whose 
circulation and cerebrum are not affected by the 
poison The fever of infective disease is partly 
due to the absorption of these albumoses 

According to our present knowledge, it may be 
said that the chief clmical sigmficance of a large 
amount of peptone or albumose in the unne is an 
extensive cell- (and proteid-) disintegration in the body 
or some infective process Sidney Martin 

ALCOHOL — Synon . Ethyl- Alcohol j Vimc 
Alcohol , Spirit of Wine. (CjHeO ) 

Alcohol is the product of a process of fermentation 
induced by the action of a microscopic fungus, 
yeasty upon certain kinds of sugar, especially grape- 
sugar, but also upon milk-sugar and that derived 
from the different varieties of starch In this 
process a peculiar metamorphosis takes place, by 
which alcohol and carbon dioxide are produced m 
considerable amount, together with very minute 
<5uantities of succinic acid, glycerine, and other 
bodies 

The discovery that the ferment by which the sugar 
4s decomposed into alcohol and carbon dioxide is 
formed by a living cell was made simultaneously 
in 1836 by Th Schwann in Germany, and by 
Cagniard-I^tour in France 

Alcohol may also be produced synthetically from 
its elements — carbon, hydrogen, and oxygen 
As alcohol IS very volatile, boiling at 172® F 
C ), It may be separated by disUllation from 
the water with which it is at first combined Other 
means must be resorted to, however, m order to 
separate the ultimate parts of this water, as a strong 
attraction exists between the two liquids 

Alcohol, diluted with about 95 per cent of water, 
and subjected to the action of another microscopic 
fungus, is oxidised into aldehyde and further into 
acetic acid 

Physiological Effects —Applied to the skin, 
alcohol produces a sensation of coolness, due to its 
rapid evaporation, but, if the apphcation be con- 
tinued sufficiently long, trr%tatton is excited The 
latter effect ensues immediately if alcohol is brought 
into contact with a mucous membrane Its strong 
attraction for water seems to be the chief cause of 
this action 

Alcohol IS a powerful antiseptiCy probably from 
the fact that it is capable, even when diluted, of 
preventing the development of septic germs, such as 
vibrioa and bactena, as well as of paralysing the 
activity of those already formed 

There is scarcely any other therapeutic agent 
the internal action of which vanes so much accord- 
ing to the dose given In small quantity , and 
slightly diluted with water, alcohol promotes the 
functional activity of the stomach, the heart, and 
the brain, while a like quantity, largely diluted, 
exerts but a limited influence upon these organs . if, 
however, the dose of alcohol be often repeated, it is 
readily assimilated, and, becommg diffused through- 
out the system, undergoes combustion within the 
tissues of the body, imparts warmth to them, and 
yields vital force for the performance of their vanous 
functions Simultaneously with this consumption 
of alcohol the body of the consumer is often ob- 
served to gam m &t, a circumstance due to simple 
accumulation, the fat furnished by the food remain- 
ing unbumed m the tissues, because the more com- 
bustible alcohol furnishes the warmth required, 
leaving no necessity for the fat to bo used for that 


purpose A quantity of xoo cubic centimetres of 
alcohol per diem (about three and a half fluid ounces) 
— equi^ent to about one htre of Rhine wme 
of medium strength — is suffiaent to supply between 
one third and one quarter of the whole amount 
of warmth requisite tor the human body dunng the 
twenty-four hours. The warmth so supplied 
cannot be measured by a thermometer, however, 
any more than can that furnished by the internal 
combustion of other hydrocarbons, such as the oils 
and sugars The subjective impression of increased 
warmth usually experienced after taking a dose of 
any alcoholic liquid is deceptive, and is only due to 
an imtation of the nerves of the stomach, and to 
the increased circulation of blood through the 
cutaneous vessels, particularly those of the head 

The increase of the action of the heart after taking 
alcohol IS well known, and has often been expressed 
in figures F ormer experiments had also established 
this fact with regard to the respiration The 
quantity of the inhaled and exhaled air in healthy 
men was increased by 7 to 9 per cent , in one 
instance, after taking champagne, by 15 per cent 
The more recent expenments of Bmz and Wendel- 
stadt have furnished the following results 

1 Moderate quantities of alcohol produced in 
healthy persons a nse of 60 to 100 per cent in the 
amount of air respired when the subjects were tired 
by hard bodily work 

2 A nse of a lower percentage was present when 
the persons were asleep under the combined influence 
of work and of alcohol This proves that the vital 
force of the respiratory nerves and muscles may be 
increased by the alcohol even when the psychical 
centres are transiently paralysed by it 

3 An unfavourable reaction, such as the occur- 
rence of a period of unusual diminution of respiration 
following the penod of increased activity, has never 
been observed 

4 The stimulating function of alcohol on the 
tired respiration showed itself best when alcohol 
was given in the form of a thoroughly natural fine- 
flavoured wine 

Doses somewhat largery but still sufficiently 
moderate not to cause intoxication, act, for the most 
part, m the same way , but, as an additional effect, 
they produce a distinct decrease in the temperature 
of the body, lasting half an hour or more As far 
as the matter has hitherto been explained, this latter 
effect depends upon a directly depressing influence 
exerted by alcohol upon the workmg cells of Ae 
body, and upon a temporary paralysis of the/vaso- 
motor nerves The latter is followed by dilatation 
of the superficial vessels, particularly liose of the 
head, in consequence of which a larger surface of 
blood IS exposed, and the loss of heat by radiation 
mto the air is mcreased, the temperature of the cir- 
culating fluid being thus lowered , while, the com- 
bustion carried on by the cells being retarded, the 
generation of heat from this source is diminished. 
The quantity of carbon dioxide ehmmated is thus 
diminished, as is also the amount of urea excreted. 
After the organism has become mured to the action 
of alcohol, £ese effects upon the temperature of the 
body are less distmctly marked, and may be endrely 
absent 

The agreeable exatement at first caused by such 
doses of alcohol is succeeded by a reacuon, charac- 
terised by lassitude and drowsmess, the latter con- 
dition usually lasting longer than the prevkms one 
of exhilaration. 
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The symptoms of intoxication produced by ktrgt 
dos 6 s of alcohol are sufficiently well known. When 
the abnormal condition of excitement in the brain in- 
duced by this stimulant has been keptup, almost with- 
out intermission^ for a length of time, or when it is 
suddenly withdrawn after the organ has been long 
subjected to it, the disturbance brought about is so 
great and persistent as to result in a complete over- 
throw of the reasoning faculties, and the condition 
known as delirium tremens ensues. At the same 
time that this pernicious influence is being exerted 
upon the cells of the brain, fatty accumulation may 
take place in other organs, particularly in the liver, 
heart, and connective tissues; the blood-vessels 
become diseased, and, in many instances, cirrhosis of 
the liver, kidneys, and meninges makes its appear- 
ance, as part of the general disorder of nutrition. 
The shrinking of connective tissue, characteristic of 
this last-mentioned complication, seems to depend 
upon the direct irritation caused by the presence of 
unoxidised alcohol. 

Under ordinary circumstances, and after the con- 
sumption of moderate quantities of alcohol, only 
slight traces of it are to be detected in the urine, 
in the breath, and in the perspiration ; none is 
present in the milk. A long senes of experiments 
made by the writer’s assistants, Dr. Bodlaender and 
Dr. Klingemann, on healthy men and animals proved 
that altogether, at the most, 5 per cent, reappears. 
The faeces do not contain any alcohol at all. These 
experiments have been repeated by Dr. Strassmann 
(Berlin), and confirmed in every essential point. As 
regards the breath, pure alcohol imparts no odour to 
the exhalations of the body ; the ethers and fusel 
oil, on the other hand, do so by reason of their 
being less readily combustible. It is very probable 
that alcohol is completely oxidised into carbon 
dioxide and water during the process of assimila- 
tion ; at least, no other secondary products result- 
ing from its disintegration have as yet been de- 
tected. 

Therapeutical Applications. — There can 
be no doubt that a healthy organism, supplied with 
sufficient food, is capable of performing all its 
regular functions without requiring any specially 
combustible material for the generation of heat and 
the development of vital force. But the case 
assumes a different aspect in sickness : here, while 
the metamorphosis of tissue goes on with its usual 
activity, or with increased energy, as happens in 
many diseases, the stomach, refusing to accept or 
to digest ordinary food, fails to supply material to 
compensate for this waste. Under such conditions, 
a material which can be most readily assimilated by 
the system, and which, by its superior combus- 
tibility, spares the sacrifice of animal tissue, is 
especially called for ; and such a material is found 
in alcohol. Small but often repeated doses of 
alcohol, laigely diluted with water, are generally 
well tolerated by the weakest stomach ; and, thus 
given, the absorption and oxidation of the spirit 
goes on without difficulty or effort on the part of 
tile patient’s system. The less patients have been 
previously accustomed to the use of alcohol, the 
more marked are the good effects derived from the 
drt^ in the event of illness. 

According to the experiments of Dr. Frankland 
and others, the burning of i *0 gramme of alcohol 
yields sufficient heat to raise me temperature of 
seven litres of water 1® C. ; and the burning of 
1*9 giamme of oil suffices for nine litres, j^w. 


in taking three tablespoonfuls of oil daily, we yield 
about the same amount of warmth to the body 
as is given by four tablespoonfuls of absolute 
alcohol — the quantity contained in a bottle of light 
claret or hock. The oil, however is digested and 
oxidised by the organs of the body with difficulty, 
while, for the assimilation of the alcohol, scarcely 
any exertion of the working cells is required. 
Thus, it follows that heat- producing material, 
sufficient to supply nearly one-third of the whole 
amount of warmth required by the body within 
twenty-four hours, is offered in a quantity of lOO 
grammes (about three and a half fluid ounces) of 
Scohol. In this sense alcohol is a food ; for we 
must regard as food not only the building material, 
but all substances which, by their combustion in its 
tissues, afford warmth to the animal organism, and, 
by so doing, contribute towards the production of 
vital force, and keep up the powers of endurance. 
Alcohol, therefore, diluted with at least 90 per 
cent, of water (in any convenient form of beverage), 
may be given with advantage, in small but oft- 
repeated doses, in most of the acute and chronic 
diseases where the digestive organs, from any 
cause, refuse to tolerate a more substantial form 
of nourishment, at least in quantities that would 
answer the necessities of the case. In such cases it 
is certainly not sufficient to call alcohol merely a 
stimulant. If alcohol served here only in the 
quality of a stimulant, its effect would soon pass 
away, leaving the patient more exhausted than 
ever; for the human organism is so constituted 
that it cannot be driven to perform its functions by 
the application of measures that simply stimulate, 
without supplying some new force to take the place 
of that put forth by the organs of the body under 
the impulse of excitement. To take a familiar 
illustration, alcohol thus given stimulates no more 
than does the readily combustible coal which we 
put in small quantities upon a languid fire, to pre- 
vent its going entirely out. 

Expenments in the writer’s laboratory (Geppert) 
have contributed the following facts to this part 
of the question. 30 to 75 cubic centimetres of 
absolute alcohol, taken in water or in the form of 
port, brandy, or sparkling hock by healthy adults, 
who were accustomed to take no alcohol or only a 
moderate quantity, hardly altered the quantity of 
the consumed oxygen, ana likewise left unaltered or 
very slightly decreased the excretion of the carbonic 
acid. 

The principal point in this result is the unchanged 
standard of the consumption of oxygen. We know 
that the consumed alcohol is burnt in the organism, 
a minute (quantity excepted. The alcohol was thus 
unable to increase oxidation, as its adversaries have 
still continued to assert ; it had not contributed to 
a more rapid wasting of the organism ; nor had it 
made the regular equal march of this wasting 
irregular and slow. On the Contrary, it had substi- 
tute itself simply as fuel in order to sustain the 
normal temperature of life, the existence of which 
is necessary to keep the whole machine in motion. 
Alcohol acts here, generally speaking, as if we had 
given the person experimented upon oil or sugar. 
A part of the disposable oxygen which would serve 
for oxidising other substances serves for the com- 
bustion of the alcohol, and keeps them intact for the 
oi^anism. 

Medium doses of alcohol act powerfully upon the 
brain and heart and are therefore serviceable as 
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real stimulants in cases where it is desirable to 
excite the cerebral and circulatory systems to greater 
activity We must not forget, however, that while 
exciting this increased activity, such doses do not 
elevate the temperature of the body; on the 
contrary, where the effect can be measured, it is 
found that they depress it a httle By continuing to 
exhibit such doses, we can sometimes (in erysipelas, 
puerperal peritomtis, and similar diseases) lower 
febrile heat by alcohol where even quinine proves 
ineffectual The consequences of this decline of 
fever-heat are an immediate restoration to con- 
sciousness, if delirium or stupor has been present , 
and, in any case, a general improvement in the feel- 
ings of the patient Todd ana his school, before the 
application of the thermometer, called this the ^ect 
of stimulus f while in reality the improvement is, to 
a great extent, due to the diminution of febnle 
disturbance As fever-patients can tolerate large 
quantities of alcohol without showing any sign of 
intoxication, it is allowable, and sometimes even 
necessary, to increase the scale of doses beyond the 
limits ordinanly prescribed 

Alcohol has been given dunng the night to 
hectic phthisical patients as a preventive against 
copious and exhausting attacks of sweating, and 
with a gratifying amount of success Such patients 
certainly tolerate the remedy much better than has 
hitherto been generally supposed It need hardly 
be said that, in cases of cardiac excitement, not 
resulting from fever, alcohol is to be used with 
great caution 

Mode of Administration —One of the most 
important, but at the same time most difficult, points 
for decision is the exact nature and quality of the 
alcoholic dnnk to be prescribed or allowed to a 
patient who may require alcohol in some form For 
general use^ a pure claret, hock, or Moselle wine is 
the form of alcohol most to be recommended Cog- 
nac, champagne, old gin or whisky, and the heavier 
Southern wines, may also be used according to 
circumstances But whatever drink may be selected, 
it must at least be free from fusel oil to such an 
extent that a healthy man, even after imbibing a 
considerable quantity, will not feel any other effects 
than those of a pure stimulus , that is to say, an 
agreeable exhilaration of spints, neither accom- 
panied by a sense of weight m the head, nor 
followed by that persistent overfilling of the 
cerebral vessels and dulness of ideas characteristic 
of the physiological effects of fiisel oil 

The fusel oils (so called from their oily qualities) 
consist chiefly of propyl, butyl, and amyl alcohols, 
of which the last-named forms the largest proportion 
In order to examine any specimen of alcohol with 
reference to its punty from these objectionable 
constituents, it is only necessary to rub a few drops 
between the palms of the han^ for half a minute, 
by which rapid evaporation is caused, and then to 
smell the moist spot left on either palm If the 
alcohol be pure, no odour whatever should remam, 
as ethyl alcohol evaporates very quickly ; amyl 
alcohol, on the contrary, is much less volatile, and, 
if present in the hquid, will not have evaporated, 
so that Its peculiar and unmistakable odour will 
remain to attest its presence as an impurity in 'the 
specimen exammed. 

This test IS not apphcable to the more comph- 
cated hqueurs and wmes, as these all contam 
certam odoriferous organic pnnciples of their own, 
which might disguise the smell of the fhsel oil. The 


inoffensive quality of any given preparation, as a 
wine or spint, can only be rehea upon wh^ one 
knows by expenence that it ts pure ; and then it 
should always be obtained, if possible, from the 
same source, so as to ensure uniform punty 
To fiicilitate the process of estimatu^ the quantity 
of any particular beverage necessary to be adminis- 
tered in order to produce a given effect, a table is 
subjoined showing the percentage of absolute alcohol 
contained m average specimens of the different kmds 
of wine, beer, &c , in common use 

Absolute Alcohol contained in — 

Kumiss (a fermented liquor made from milk or whey), from 
X to 3 vol per cent Kefir ts the same, but denvM from 
the milk or whey of the cow, while kumiss comes from the 
milk or whey of the mare Both contam much carbonic 
acid, which renders them easily digestible 
German Beer from 3 to s vol per cent 
English Beer from 4 to 7 vol per cent 
Hock or claret from 8 to sx vol per cent 
Champagne from xo to X3 vol per cent 
Southern wines (port, sherry, madeira, &c ) from X4 to xj voL 
per cent 

Brandy and strong hqueurs from 30 to 50 vol per cent. 

For antler etic purposes one will need to give an 
adult daily not less than the equivalent of fifty cubic 
centimetres (about two fluid ounces) of absolute 
alcohol, in divided doses withm an hour or two 
Taking this as a starting-point, the dose suitable for 
each individual case can be estimated accordingly 
The great quantity of carbon dioxide contamed m 
certain * sparkling * wines acts upon the temperature 
of a fever patient much in the same fiivourable 
manner as tne alcohol itself, and when alcohol is to 
be taken as ^ food, it would seem that the impr^- 
nation with carbon dioxide facihtates its absorption. 

All that has been stated thus far with regard to 
the use of alcohol in sickness appUes to children as 
well as to adults Of course no reasonable person 
would accustom healthy children to the use of 
alcohohc beverages , but, m cases of disease, really 
good and pure wine or brandy can be advantageously 
employed, even for infiuits, stimulant ^ an 

antipyretic^ or an article of food^ according to ar- 
cumstances 

In conclusion the conviction must be expressed 
that a healthy and well-nounshed individual has not 
the slightest necessity for alcohol at any time or in 
any form, and that the practice of dnnking strong 
alcoholic liquors cannot be too strongly condemned 
Physicians prescnbing alcohol should take every 
care as to the conditions under which it is 
administered, lest the patient, while recovering 
from one disease, should contract another, scarcely 
less disastrous — a continuous craving for stimalants 
The good effects of alcohol are most promment m 
patients who have not been accustomed to it while 
in health See Alcoholism 
For external use sc&zn antiseptic and disinfectant,^ 
alcohol has been superseded by various more 
modern agents, of which carbohc acid, iodoform, 
and perchlonde of mercury may be mentioned as 
the most important Recently, however, its ex- 
ternal use has been revived to a large extent, ftnr 
cleaning instruments and fingers before perfbrmuig 
suigtcal operations and for theapphcation of lastng 
bandages {JMuerverband) m cases of acute mfeetious 
skin-diseases, such as erysipelas and phlegmon 
The results are highly praised. At events, 
alcohol IS the least otmoxious of all duemical 
disinfectants. C. Bin 2 (Bonn). 

ALCOHOLIC INSANITY.— ill# Alcomolism. 
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ALCOHOLISM. — Definition. — General 
Facts and Principles. — Alcoholism is a term now 
generally used to denote all the morbid effects of 
the excessive use of alcohol, not only on the brain 
and nervous centres, but also on the other bodily 
organs and functions and on the mental faculties. 
In this article the nervous and mental effects will be 
chiefly referred to, as the pathological changes in 
the other organs will be found described among the 
diseases to which each organ is subject. 

The physician cannot rightly approach the subject 
of alcoholism except by keeping in mind that the 
strongest affinities and the first effects of alcohol 
are always manifested in relation to the nervous 
system ; that the most marked of these effects 
are observed on the brain-cortex in its highest 
functions and most delicate co-ordinations ; that 
its injurious results on the peripheral organs — 
looking on the brain-cortex as the centre of the 
organism — are largely due to its stimulating and 
irritating effects on the cortical centres, where the 
various oigans and functions are represented and 
from which impulses are transmitted peripherally. 
Almost equally important is the fact that evei^ 
function of brain and nerve becomes affected in 
every case of alcoholism, though in different cases 
mental, motor, sensory, vaso-motor, trophic, and 
s^pathetic neuroses may differ enormously, the 
custurbances in one function being so great, and in 
the others so slight, as to make it appear as if one 
function only were affected. The explanation of the 
fact that in different individuals alcoholism varies 
so greatly in its effects seems to be found in (i) the 
hereditary and innate nervous constitution and quali- 
ties of the person Effected ; (2) the general habits 
and occupations of the patients, their ages, social 
surroundings, and general environment ; and (3) the 
kind of drink taken and the way it is imbibed — e.g. 
whether taken with food or not, whether taken in 
bouts or by steady soaking. The nervous, unstable 
youth, whose mother was insane, may have a sharp 
attack of mania ; the professional head-worker may 
have an ordinary attack of delirium tremens; the 
town artisan may have convulsions, and the farmer 
and outdoor sportsman may show no appreciable 
effects whatever, although each of the four has 
drunk the same amount of alcoholic liquor. Steady 
over-drinking may in one man cause tremors of the 
limbs, in another peripheral neuritis, in another 
sensory disturbances, in another spinal paralysis, 
in another hallucinations, in another delusions and 
insane impulses ; or some of these symptoms may 
exist, and commonly indeed do exist, in combina- 
tion. In one man there may be elevated tempera- 
ture, in another profuse perspiration, in another 
weakened action of the heart and lowered vascular 
tone, in another arterial and capillary degeneration, 
in another hepatic disturbance, in another renal 
disease, and in another an abnormal deposit of fat — 
all as the results of alcoholic excess. 

A pai^l * tolerance ’ of alcohol may be esta- 
blishea in certain individuals, and there are strong 
grounds for believing in Archdall Reid’s theory 
that an alcoholic * immunity’ is established in a 
race or community through many successive gene- 
rations having drunk hard, the weakest and the 
most susceptible to the influence of the drug being 
n^ually eliminated and the fittest only surviving. 
There are un(|uestionably racial differences of a 
marked kind m regard to the effects of alcohol. 
Most savage and primitive peoples, however strong 


and well-developed physically, succumb to its 
morbid influences very soon and very completely, 
many of them suffering speedy extinction whenevt r 
they take to it. Yet, on the other hand, some I'f 
the advancing and dominating modern races — 
notably the Scandinavians, English, and Germans — 
have been great consumers of alcohol, excess being 
frequent in them all. Whether or not it is owing to 
the fact that alcohol is more consumed by urban 
than by rural populations, it is at all events certain 
that alcoholism is proportionally far more common 
in our modern cities than in the rural districts. 

Another most important general principle to be 
kept in mind is that alcohol brings out, complicates, 
and aggravates the effects of every other disease. 
Every physician in extensive practice knows this 
well, and always takes it into account in his pro- 
gnosis and treatment. No fact is better recognised 
by the medical student of vital statistics than that a 
high disease-rate and a high mortality- rate invariably 
accompany an excess in the use of alcohol in every 
form in any population. The universal human 
craving for, and use of, some nerve-stimulant or 
sedative, apart from food, is also an ultimate phy- 
siological and psychological fact that has to be boldly 
faced by the philosophic student of the effects of 
alcohol. Haschisch, tea, tobacco, coca, opium, and 
alcohol, have a common fascination for the human 
brain. The same brain which craves for alcohol and 
tends to exceed in its use is also that which is liable 
to a craving for morphine, chloral hydrate, cocaine, 
and all such stimulant-sedatives. The effects on 
the nervous system of excess in the use of all these 
have certain common characters with those pro- 
duced by alcoholism. Certain of the toxins of the 
infective diseases such as syphilis and diphtheria, 
and some of the mineral poisons, such as mercur}', 
lead, and arsenic, have also some effects resembling 
those of alcohol, both on the peripheral nerves and 
on the nerve-centres. 

Another general principle to be kept in mind is 
that commonly alcohol attacks the weakest point of 
the organism, and attacks it at its weakest time — 
whether the weakness be due to heredity, critical 
periods, over-exertion, injury, or disease. A man 
may have stood a moderate amount of alcohol well 
and had no uncontrollable craving for it till he had 
a severe attack of influenza ; yet after that he may 
become a drunkard and rapidly develop alcoholism. 
The same thing may happen to another man after 
his energies and tissues have been exhausted or stimu- 
lated by stress of business, or have begun to weaken 
through senile changes. In the case of women it is 
common enough to have morbid alcoholic cravings 
with consequent alcoholism developed at menstrua- 
tion, during pregnancy or nursing, or at the climac- 
teric period. The same thii^ may occur after 
injury to the head through railway accidents and 
other traumatism. It is a consideration well worth 
more careful study than it has yet received, whether 
some of the symptoms of alcoholism may result 
not only from the direct toxic effects of the stimMlant 
on the nerve-elements and other tissues, but also 
through secondary toxins produced or let loose by 
the interference with normal metabolism which the 
drug doubtless causes. The writer thinks it certain 
that the syphilitic poison may be dormant till an 
excess of alcohol wakes it into destructive activity. 
Some of the alcoholic scleroses and cirrhotic condi- 
tions, both in the nervous centres and in other 
organs, may perhaps be accounted for in this way. 
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All these considerations enable us to understand in 
some degree the enormous range and variety of the 
pathological phenomena met with in alcohohsm, 
and to realise its contributory effects in producing a 
part of the human degeneracy which we see in our 
modern large cities and manufacturing districts. 
Forms of Alcoholism — 

1 Manta a Potu or Deltrtum Ebrtosum is that 
transitory insanity or delinum which is seen in the 
case of persons— usually young — with unstable 
brains from a bad heredity To produce this in 
such persons very little arink is needed A few 
glasses of spirits may in such cases set up a wild 
anmanageable fury and leave as little sane con* 
sciousness as we see in epileptic acute mania, which 
in some ways it resembles Sleeplessness, mental 
ind muscular excitement, violence, sometimes 
homicidal and suicidal tendencies, often a slightly 
raised temperature and a wild distracted facial ex- 
pression are the chief symptoms The onset is very 
sudden The liquor admittedly acts on such a brain 
IS a violent toxin to the cortex, disturbing the out- 
put of energy, destroying for the time inhibition, 
md causing mental explosiveness The drunken- 
ness often runs into the mania, and the one therefore 
IS sometimes confused with the other There are 
none of the hallucinations, tremors, high fever, or 
exhaustion charactenstic of the true deltrium 
^remens The excitement only lasts for a few hours 
nr a day or two at the most, and then passes off 
jompletely, leaving a little mental confusion The 
proper treatment is a large dose of chloral hydrate 
ind bromide of potassium, or of sulphonal, with as 
much liquid food as possible The patient must be 
:arefully watched 

2 Deltrtum Tremens or Acute Alcohohsm is the 
next form of alcoholism in the ascending scale of 
jenousness and duration From the psychiatric 
point of view this is a typical ‘ excited melancholia * 
ivith intense depression, hallucinations of sight, 
ieeting delusions, often suicidal impulses, in- 
loherence of speech, failure of attention and 
memory, and a tendency to mistake the identities of 
nersons about the patient In addition, there are 
motor restlessness, muscular mco-ordmation and 
remulousness, constant purposeless movements, 
complete loss of the appetite for food, often sick 
less, foul loaded tremulous tongue, a rapid loss of 
lody weight, a haggard expression of face, a very 
veak pulse, and a temperature of from 99® F to 
[04*^ F The patients are often suicidal or homicidal 
The writer believes that a vast number of the sen- 
lational suicides reported in the newspapers, which 
ire preceded by the murder of wife and children, 
ake place when men are passing into acute 
ilcoholism If there is a taint of insanity in the 
)lood the mental symptoms are apt to be more 
Lccentuated, and persons of a specially neurotic 
institution are more liable to the disease than 
lersons of more stable cerebral constitution The 
vhole condition is one of great weakness and real 
irain-exhaustion , in some cases there is even 
langer to life It is a pronounced cerebral toxaemia. 
Sometimes the ordinary motor reflexes are ex- 
iggerated ; at others, especially if many previous 
ittacks have occurred, they are diminished The 
nroper treatment consists m careful nursing and watch- 
Dg night and day by a sufficient numMr of skilful 
rained purses or attendants , and in frequent feed<< 
ng with beef-tea, milk and potash-water, and soups, 
lest in bed is advisable at first, but very soon the 


patient should be taken into the fresh air and 
allowed moderate exercise. Hypnotics and sedatives 
may be given judiciously and with liquid foods. 
Paraldehyde is a very safe drug, but needs to be 
given in large doses (two to five drachms), 
and each dose may be aided by half a drachm of 
bromide of potassium Chloral hydrate with 
bromide of potassium and sulphonal are also useful 
If the patient cannot be induced to swallow these, 
paraldehyde mav be given by the rectum, or 
hyoscme injected hypodermically grain, or at 
most gram) ; morphine is not to oe recommended 
for general use, but it is valuable in a few special 
cases The patients usually recover m from three 
days to three weeks Some of them die suddenly 
of exhaustion, especially if there has been pre- 
existing renal, cardiac, or cerebral disease If many 
attacks have preceded the one under treatment, 
hallucmations of heanng are apt to follow, com- 
plicating the visual hallucinations and persisting 
long after they have disappeared Such patients 
may ‘ hear voices * for months after an attack, and 
this condition may develop into delusional insanity 
In the case of the well-io-do, trained attendants 
are needed , in that of the poor, a hospital or an 
asylum is the only means through which supervision, 
safety, and proper treatment can be obtained 
Mechanical restraint of the patient is to be avoided 
if possible 

3 Chronic Alcoholism is a term covermg a large 
extent of pathological territory, and its multiform 
symptoms in different cases are not easy to enu- 
merate and describe in a small space Every mental 
faculty may be affected, so that the patient is 
technically insane , or so little diminution of mental 
energy or such limited affection of mind may be 
present that the mtient may not legally be of 
‘ unsound mind * Every other bram-fimction as well 
as mind — voluntary motion, special and general 
sensation, nutrition, digestion, excretion, and the 
metabolism of every tissue and organ may all 
suffer The cause of the disease is always a steady 
persistent dnnking for months and years, so that 
the toxaemia is general and the tissue-changes widely 
diffused Such changes are apt to be of a structural 
kind, especially after repeated attacks and steady 
dnnking The sufferer from Chrome Alcoholism is 
in fiict alwa^ an * habitual ’ drunkard and not one 
who merely indulges in bouts and sprees The first 
symptoms of the condition are alwajrs mental and 
moral The patients become mentally obtuse, 
inaccurate, lazy, changed in their sense of duty and 
in their affection towards relations and dependents 
They do not feel ‘ up to the mark,* but conceal 
this fact or assign every cause for it but the true 
one, which they hide and vigorously deny They 
are irritable, forgetful, and frequently suspicious to 
a morbid degree They become generally untrust-, 
worthy in conduct, in business, and in fnendship. 
The face and eye— those ‘mirrors of the soul* — 
undergo a detenoration and lowenng in expression, 
the one being red and sodden and the other bleary. 
The sleep is bad and unrefreshing, and the bottle is 
perpetually resorted to more and more m the vam 
nope of securing sound sleep, with the result that 
all the symptoms are increase next morning. The 
muscles be^n to show a tremor, so that the patient 
cannot wnte well, cannot hold things steadily or per- 
form satisfiictonly dehcate muscular co-ordinations. 
The speech is often tremulous and suggestive of early 
General Paralysis of die Insane. The ordinary 
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motor reflexes, particularly the knee-jerks, are com- 
monly found to be dulled or even lost ; but there 
are exceptions to this rule. There may be signs of 
incipient Spinal Alcoholic Paralysis, to be fiilly 
developed later on. The tongue is commonly 
furred, flabby, and tremulous ; there is no appetite ; 
and diere may be sickness from chronic gastric 
catarrh. The early symptoms of peripheral 
neuritis^ especially in the female cases, may then 
be appearing. These neuritic smptoms commonly 
consist of tenderness of the limbs on pressure or in 
walking, with wasting and weakness of the ex- 
tensor muscles leading to foot-drop and wrist-drop. 
There may be discomfort, pains, or tingling in almost 
any part of the body, through the toxic influence of 
the spirit on the sensory centres or afferent nerves 
in different cases. The muscles are at first flabby to 
the touch : as the disease becomes folly developed 
there is rapid loss of flesh. There may be alcoholic 
convulsions in the early stage, just as in acute 
alcoholism. Insomnia is a marked symptom and 
tends to increase still further the nervous exhaustion 
and mental disturbances. The patient’s mental state 
gets worse and resembles that of an insane person. 
The temper becomes so bad and so uncertain that 
* nobody can live with ’ the patient ; or he gets 
really dangerous and commits assaults on members 
of his family or on his nurses. Hallucinations of 
hearing come on, and the voices or sounds or noises 
believed to be heard are always disagreeable or 
irritating. The writer has known several cases of 
homicide, and many of suicide, attempted or com- 
mitted at this stage; indeed it is well for this 
danger to be constantly kept in mind in treatment. 
Suspicions and suspicious delusions about those near 
them, especially atot those who are trying to stop 
the supplies of liquor, are very common. The 
patients say they are being poisoned or starved or 
cheated or cruelly treated. They think men are in 
the house to rob and murder them, and they some- 
times buy and keep in their rooms weapons with 
which to defend themselves against their imaginary 
enemies and persecutors. Some of the cases are 
impulsive and mentally epileptiform in character. 
Such patients may suddenly and without warning 
break windows and furniture, upset tables covered 
with dishes, jump into water, and assault without 
any provocation those near them. The power of 
attention and concentration of mind is markedly 
paralysed. The affective nature is commonly much 
cluinged. The natural and previously existing love 
and affection for relatives and friends changes to 
indifference or to actual dislike. The memory, 
especially for recent events, becomes very bad. 
The ethical condition of the patient steadily deterio- 
rates, so that there are seen senseless lying, cruelty, 
degeneration of personal habits, and loss of the 
social instincts. In fact, die higher intellectual, 
emotional, and moral faculties undergo a steady de- 
gradation tending towards their suspension. Some 
authorities divide the mental change mto two periods, 
the one here described being the mst, and the second 
being one of dementia, in which the memory es- 
pecially almost disappears. The motor condition 
of this second stage is that of paresis or paralysis ; 
this in time extends even to the sphincters. The 
first st^e is typically one of tremor, hallucination, 
irritability, and moral perversion^ the second that of 
paresis and mental extinction. 

Pathology. — The patholcgical changes accom- 
panying the first stage are those cortical conges- 


tion, thickening of the pia-arachnoid, and enormous 
proliferation of the neuroglia-elements of the cortex. 
The cyats of the cerebral arterioles and capillaries 
are thickened and fatty, and atheromatous changes 
occur ; heaped masses of proliferated nuclei appear 
on the external coat which almost block up the 
lymphatic perivascular space. The neuroglia forms 
a dense * felted ’ layer extending from the pia mater 
through one fourth of the thickness of the cortex. 
In many cases the pia mater adheres to the outer layer 
of the cortex in places, and the lining membranes of 
the ventricles become granular. The cells undergo 
all kinds and degrees of pigmentary and granular 
degeneration. The second stage corresponds 
pathologically to the general atrophy of the brain 
with especial wasting of the convolutions, and the 
deposit of masses of amyloid bodies between the pia 
mater and cortex as well as throughout the brain 
substance. The brain -cells have meanwhile largely 
undergone the process of atrophy. Sevan Lewis 
directs special attention to the fact that the motor- 
cells of the fifth layer exhibit fatty change, and to- 
gether with the layer of spindle-cells below them 
undergo extensive degeneration and absorption. 
Fatty embolisms and minute aneurysmal dilatations 
are also commonly found in the small vessels of the 
white substance of the brain. Thus it is seen that 
modern methods of microscopical examination of 
the brain exhibit sufficient pathological changes in 
the membranes, neuroglia, vascular and lymphatic 
structures, and cells to account fully for the mental 
and motor defects of the Chronic Alcoholic. His 
brain under the microscope after death is as patho- 
It^cally distinctive and as far from its average 
normal state as is the man himself in mind and body 
while alive. See Insanity, Pathology of. 

Diagnosis. — The chief conditions that are 
liable to be mistaken for Chronic Alcoholism are 
General Paralysis of the Insane in its early stages ; 
certain syphilitic vascular and gummatous affec- 
tions of the brain-cortex ; certain kinds of cerebral 
softening and apoplectic states, especially those 
attacking cortical areas ; the effects of sun-stroke 
in certain cases ; and post-epileptic states. The 
clinical resemblance between certain early General 
Paralytics and certain Chronic Alcoholics is so 
close that it may be necessary to wait for a time before 
a definite diajposis is made. The history of con- 
tinuous drinking is of course the most relevant fact 
in determining the disease as distinguished from the 
other states just mentioned. But General Paralytics 
and people with sunstroke and brain-softening often 
enough drink hard, and there may thus be produced 
a confusing combination of Alcoholic and other 
symptoms. 

Prognosis. — The prospects of the Chronic 
Alcoholic are on the whole bad; but a certain 
number of cases do recover and are able to resumfr 
their business and places in society. Recovery 
is never a speedy process. A certain number 
are half cured, and live for long periods, leading 
a sort of sub-life with damaged minds and brains. 
But the majority go on from bad to worse, and die- 
in a few years from the advancing destruction of 
nerve-elements, or from disease of the heart, liver,, 
or kidney. 

Treatment. — The treatment of such cases 
begins by an insistence on a totdt abstinence from 
alcoholic drinks as the most essential condition of 
cure. The use of tonics, nerve-stimulants such as- 
the mineral acids and strychnine, and liberal doses of 
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iodide of potassium are at first indicated. Sometimes 
the continuous galvanic current may be employed 
Simple diet combined with a regulated physiological 
life spent largely m the fresh air, with work and 
with a good moral atmosphere, comprises the chief 
means of treatment Control from without in some 
shape IS essential in most cases If the patient is 
technically insane and can be certified and sent to 
an asylum, this course affords in most cases the best 
chance of cure, at least until a proper law for the 
treatment of inebnates is passed by the Legisla- 
ture 

AUohohc Dementia and Degeneration — There 
can be no doubt that a man may induce some of 
the most marked and far-reaching pathological 
effects of alcoholic excess without having once been 
‘ drunk * — without ever having had acute or chronic 
alcoholism or mental disturbance in any active form 
He may ultimately reach almost complete intel- 
lectual dissolution, utter moral and affective per- 
versity, and total loss of memory through the steady 
brain poisomng of a respectable and almost 
unobserved excess He takes nips of whisky 
morning, noon, and night, so that his bram-cells 
are never free from its influence, but he never 
reaches intoxication The result is that at forty he 
becomes inaccurate and makes mistakes m business , 
at forty-five he is unstable and stupid , at fifty or 
sixty his memory is gone, he is unfit to do any 
business whatever, his muscles are flabby, his brain 
is undergoing atrophy, and he is an ‘old man,’ well 
on in his alcoholic dotage This is a real dementia 
of a special kind where the memory is specially 
affected, there often being a stage of irritability 
and confusion before it disappears Dr George R 
Wilson points out that retention of the impression, 
r^roduction of the image, and recognition are all 
affected alike in intoxication and in alcoholism 
Often, too, a stage of silly, easily imposed on 
optimism precedes the more complete dissolution 
of dementia Alcoholic dementia in some degree 
may and does usually follow uncured Chronic 
Alcoholism if the patient has a strong enough con- 
stitution not to have been killed off by that disease 

5 Dipsomania is a condition which is connected 
with and may lead to Alcoholism, but is essentially 
different in itself, being in reality a psychological 
defect or disease with no necessary bodily symptoms 
See Dipsomania 

6 Alcoholic Neuritis — See Neuritis, Multi- 
ple 

7 Alcoholic Spinal Paralysis — In addition to 
the paresis and paralysis from neuntis, certain cases 
suffer from complete or partial paralysis from chronic 
degeneration of the spinal cord Such cases are 
incurable 

Relation of Alcoholism to Suicide —There 
IS a close relationship between alcoholism and suicide 
A very considerable proportion of the suicides of 
the country take place in the early stages of, and 
as tlie result of, attacks of this disease Those 
tragedies especially where a father first kills his wife 
and children and then himself are due to this 
disease Dr W C Sullivan has lately shown by 
exhaustive statistics and observations that alcoholism 
and smcide have a close and speaal relationship, 
and that alcoholic suicide and suicidal attempts are 
apt to be of a special type, being < more impulsive 
and more directly and immediately related to organic 
conditions m the individual ’ The great practical 


consideration to the medical practitioner is that the 
possibihty of suicide should be thought of m every 
case of alcoholism which he has to treat, and should 
be specially guarded against where it exists 
Homicidal attempts, alone or combined with 
suicide, are more commonly met with m chronic 
than in acute alcoholism 

Heredity and Predisposition —No exhaus- 
tive statistics exist which show the relationship of 
alcoholic excess to previously existmg excess m 
ancestors or collaterals, or the precise cmngeT of its 
transmission to descendants , nor has it been ascer- 
tained precisely what period of life is most liable to be 
affected by it, or what are the causes which most pre- 
dispose to It, other than a general nervous instabihty 
and the regular and excessive use of intoxicants 
There is an almost umversal consensus of opinion 
on the part of medical men who see most of it that 
there is a very close connection between alcoholic 
excess and a certain quality of brain which is 
characterised by instability or explosiveness, or 
‘ nervousness,’ or depression, or a general weakness 
of inhibition, or by a tendency to penodic mental 
disturbance Whether any acquired peculianty can 
be transmitted or not, all medical experience goes 
to show that in many famihes successive generations 
of men and women are drunkards , that in most of 
the members of such families a tendency to excessive 
dnnking will ‘ break out * in sudden extraordinary 
ways, sometimes at very early periods of hfe , and 
that in other members of such families insanity, 
epilepsy, developmental defects, and the neuroses 
generally are encountered with undue frequency 
In some of the most marked of such * hereditary * 
cases the craving for alcohol is manifestly a diseased 
craving, being uncontrollable by any effort of will 
on the part of the patient In such families, too, 
there are certain crises and periods of life that are 
dangerous in this connection to many of its mem- 
bers, notably adolescence, pregnancy, childbearing, 
menstruation, and the chmactenc Some of the 
members of such families exhibit signs of intoxication 
after taking very small quantities of alcohol which 
would not so affect average people In such 
families, too, the lowering effects or diseases, such 
as fevers and influenza, are especially liable to take 
the form of a craving for alcohol and a special 
intolerance to its effects The members of such 
fiimilies, also, show special tendencies not only to 
alcohol, but to morphine, chloral hydrate, cocaine, 
and other nervine stimulants or sedatives All the 
cases of alcohohsm, however, do not come from 
such a neuropathic stock A vast mass of the 
alcoholism of the country simply arises from excess 
which was led up to by moderate drinking ; excessive 
use finally becomes habitual, gradually mduang a 
craving, and causing paralysed inhibition simply 
through Its damaging effects on the bram-structure. 
Nearly all primitive and savage races become 
ventaole dipsomamacs when they have access to 
strong alcoholic drinks , and this is one of the chier 
causes of their disappearance in the face of advancing 
civilisation They had no hereditary tendency to 
alcoholism, or to any of the neuroses of civilisation 
This fret IS really the strongest argument used by 
Dr Archdall Reid as to acquired alcohohe msamty 
occumng m the nations that have had for thousand 
of years access to alcohohe beverages, so that now 
all such old iiations->the Jews, Greeks, Italians, 
and French— are the most sober peoples The great 
drinkers among them have graaually effected their 
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own destruction and elimination, and through the 
surviva/. of the fittest the non-alcoholic cravers now 
survive. T. S. Clouston. 

ALEPPO EVIL— Oriental Sore. 

ALEXANDER8BAD, In Bavaria. — Chaly- 
beate waters and hydropathic establishmenL Sm 
Mineral Waters. 

ALEXIA (a, priv. ; word). — A term some- 

times used in the nomenclature of aphasia to denote 
an inability to recognise written and printed cha- 
racters. 

ALQID {cUgidus^ cold). — A word implying ex- 
treme coldness of the body, used only when it 
arises in connection with an internal morbid state, 
such as cholera, or a special form of malignant re- 
mittent fever. 

ALGIERS. — Warm winter climate. Mean winter 
temperature 6l® F., liable to rapid changes. Heavy 
rains not infrequent. See Climate, Treatment of 
Disease by. 

ALIMENT. — Food or aliment furnishes the 
elements required for the growth and maintenance 
of the organism ; and, through its action with the 
other life-factor, air, forms the source of the power 
manifested. 

The alimentary products as supplied by nature 
are resolvable by analysis into a vanety of definite 
chemical compounds. These constitute the alimen- 
tary principles, Some are common to both animal 
and vegetable food, as, for instance, albumen, 
casein, fats, &c. ; others are peculiar to either the 
animal or vegetable kingdom. Starch, for example, 
is met with only in vegetable, and gelatine only in 
animal products. 

With reference to the alimentary principles, it 
must be understood that in no case do they exist in 
natural products in an isolated form, and no single 
alimentary principle is capable of supporting life. 
Although, however, it is with the alimentary pro- 
ducts as a whole that we are practically concerned, 

et, regarded from a scientific point of view, a 

nowledge of their constituent principles is re- 
quired, to enable us to assign to them their proper 
value as alimentary articles ; and for the purpose of 
systematic consideration some kind of classification 
is needed. 

Classification. — The following grouping of the 
alimentary principles, based on chemistry, furnishes 
a classification which involves no theoretical pro- 
position, and is practically convenient : — 

Food is primarily divisible into inorganic and 
organic principles. 

The inorganic principles consist of water, and 
the various saline matters required by the system. 
They are as much needed for the support of life as 
the organic portion of food. 

The organic principles are subdivisible into nitro- 
genous and non-nitrogenous \ and the non-nitro- 
genous are again further subdivisible into fats and 
carbohydrates. 

The nitrogenous principles contribute to the 
growth and nutrition of the various bodily tissues, 
and furnish the active constituents of the secretions. 
They also undergo resolution in the ^tem into 
urea, which is excreted, and a complementaiy 
portion, which is susceptible of application to force- 
|»roduction. They aie thus capable of administering 
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to all the purposes fulfilled by the organic portion 
of an aliment. 

The fats are applied to the production of heat 
and other forms of force. They seem also to be 
essential to tissue-development generally, besides 
yielding the basis of the adipose tissue. 

Tlie carbohydrates (starch, sugar, gum, &c.) 
contribute to the formation of &t, and are also 
applied indirectly, if not directly, to force-produc- 
tion. 

There are a few principles, such as alcohol, the 
v^etable acids, and pectin or vegetable jelly, 
which do not strictly fall within either of the pre- 
ceding groups. Alcohol occupies a chemical 
position intermediate between the fats and carbo- 
hydrates {see Alcohol) ; while the others are 
more highly oxidised compounds than the carbo- 
hydrates. 

All alimentary products in the form supplied by 
nature contain or^nic and inorganic principles, and 
the organic principles comprise more or less of the 
nitrogenous and non-nitiogenous divisions. The 
non-nitrogenous division, however, is not always 
represented, looked at broadly, by both fat and car- 
bohydrate. Milk, which may be regarded, from 
the position it holds in nature, as furnishing a typical 
representative of an alimentary article, contains 
pnnciples from each of the groups specified in the 
preceding classification. See Diet. 

F. W. Pavy. 

ALIWAL NORTH,— See South Africa. 

ALKALINE T\D£,—See Acidity. 

ALKALINITY. — The blood and the majority of 
the fluids derived from it possess an alkaline 
reaction to most organic indicators. This reaction 
is in all cases due, not to free alkali, but to bicar- 
bonates and bi- basic phosphates of the alkalis, of 
which the sodium-salts are most abundant. As a 
result, the tissues which are fed by these fluids also 
have an alkaline reaction, but here there is a 
selective preference for potassium-salts, and as a 
result there is found in most tissues a preponderance 
of potassium bicarbonate and di-potassic phos- 
phate instead of the corresponding sodium-salts. It 
may be here incidentally mentioned that the alka- 
linity of the tissues is decreased after death by the 
formation of organic acids, and, as a result, post- 
mortem testing often gives an add reaction. The 
blood-corpuscles also contain organic substances of 
a basic nature which are set free on ‘ lakin^ ’ and as 
a result the alkalinitv of laked blood is almost 
double that of whipped blood. 

The normal alkalinity of the blood, as estimated 
by titration against standard sodium hydrate after 
addition of excess of standard tartaric acid and 
using litmus as an indicator, is given as equivalent 
to 0*2 grm. of sodium hydrate per lOO grams of 
blood. 

It is a common error to suppose that the alka- 
linity of the blood is permanently affected by the 
secretion of gastric juice on the one hand, or by the 
alkaline secretions of the mouth and intestine on 
the other, for the acid and alkali of these secretions 
never leave the body, but are either neutralised or 
reabsorbed. The formation of such fluids, therefore, 
merely causes a fluctuation in the alkalinity of the 
blood. This can only be permanently affected by 
those fluids which are removed from the body, 
viz., the urine and sweat. See Acidity. 
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Of these two the urine is the more important 
regulator of the reaction of the the sweat 

playing only a subordinate part, except under 
pathological conditions 

The degree of alkalinity of the chief alkaline 
secretions, m terms of equivalent amounts of sodium 
carbonate (NagCo,), are as follows Saliva, j3o8 
per cent , pancreatic juice (temporary fisnila), 
o 3 to o 5 per cent , succus entencus, o 4 to 05 
per cent , bile, o 3 to o 5 per cent 

The causation and variation of the reaction of the 
blood are discussed under Acidity 

Benjamin Moore 

ALKALIS — Definition —Inorganic sub- 
stances, which turn syrup of violets green, and 
turmenc brown , and restore the blue colour to 
litmus which has been reddened by acids they 
combine with acids to form salts , and their car- 
bonates are soluble in water 

Enumeration — The only substances which 
correspond with the above definition are — Potash, 
Soda, Lithia, and Ammonia The alkaline earths 
— Lime, Magnesia, Baryta, and Strontia — and 
the alkaloids have a similar action on vegetable 
blues and yellows , but the carbonates of the former 
group are almost insoluble in water , while the 
latter contain carbon, and are therefore classed with 
organic substances 

Properties — Ammonia is distinguished from 
the other alkalis by its volatility The non volatile 
alkalis are readily recognised by their spectra, and 
by the colour they impart to the blowpipe-flame, 
potassium giving it a violet, sodium a yellow, and 
uthium a carmine colour Potassium and sodium 
are present as constituents of the body m consider- 
able quantities , ammonium exists to a smaller 
amount , and lithium probably in traces Sodium 
is found chiefly in the blo<^, potassium in the 
muscles 

Action — When applied to the skin, dilute 
alkalis and their carbonates act as rube&cients 
Pure ammonia is a vesicant, and potash and soda have 
a caustic action Both caustic potash and caustic 
soda absorb water from the tissues, and form a 
corrosive fluid, which destroys the parts around, as 
well as that to which the caustic has actually been 
applied To prevent this effect they are sometimes 
mixed with lime, which absorbs the water A 
mixture of potash and lime forms the ‘ Vienna paste ’ 
When inhaled, ammonia causes irritation of the 
respiratory passages, and increased secretion of 
mucus This irntation excites reflex contraction of 
the blood-vessels and consequent nse of blood- 
pressure When swallowed in quantity, the caustic 
alkalis and their carbonates produce symptoms of 
imtant poisoning In the case of ammoma these 
symptoms may be accompanied by those of in- 
flammation of the air-ps^sages, caused by the 
irntant vapour The best antidote is dilute acid, 
such as vmegar, In small quantities and diluted, 
alkalis increase the secretion of gastnc juice before 
meals After absorption into the blood they render 
this fluid more alkahne, while potash ap^ars 
especially to accelerate tissue-change, and is 
accordingly classed among the alteratives When 
injected mrectly into die blood, potash acts 
socially on die muscles, which it paralyses. 
Ammoma stimulates the motor centres in the brain 
and spinal cord, the respiratory centre m the 
medulla oblongata, and the acceleratmg nerves of 


the heart When injected into the veins it there- 
fore causes convulsions like those of strychmne, and 
quickening of the respiration and pulse Alkalis 
are chiefly excreted by the unne , and potash, soda, 
and hthia lessen its aadityor render it allmlme 
Ammonia is partly excreted unchanged, but a por- 
tion passes out in the form of urea and unc acid *, 
and it does not render the urme alkaline like the 
others Potash and hthia act as diuretics ; soda to 
a less extent ; and ammonia least of all The 
diuretic action does not depend on any change in 
the blood-pressure Potash and ammonia are dia- 
phoretic Potash lessens the tenacity of mucus 
See Alkalinity 

Uses — Dilute solutions of potash and soda 
relieve itching in skin -diseases Caustic potash or 
soda is used to destroy warts , to cauterise poi- 
soned wounds , and to establish issue** Ammonia 
neutralises the formic acid which renders venomous 
the stings of bees, ants, and mosquitoes, and is 
therefore applied to relieve the pain which they 
cause The intravenous injection of ammonia has 
been recommended as an antidote in snake-poison** 
ing , but the value of the remedy is not established. 
Mixed with oil, so as to form a liniment, ammonia 
IS used as a rubefacient in sore throats, bronchitis, 
rheumatic pains, and neuralgia It is inhaled to> 
relieve headache , as a restorative in syncope and 
shock, when it raises the blood-pressure , and to 
facilitate expectoration in chrome bronchitis Alka- 
lis administered after meals act as antacids, and 
relieve heartburn When given before meals they 
mcrease the secretion of gastnc juice, quicken 
digestion, and relieve weight at the epigastnum, 
pain between the shoulders, and flatulence Bicar- 
ixmate of sodium is usually given for this purpose, 
but when the stomach is very imtable, liquor 
potassse is preferred, as it is considered to have a 
sedative action on the mucous membrane Alkalis 
appear to lessen the transformation of glycogen into 
sugar, and they are used on this account in diabetes 
melhtus Liquor potassse sometimes helps to 
reduce obesity Alkalis are used in the treatment 
of scrofula, rheumatism, and gout , but in the last- 
mentioned disease hthia is considered the most 
valuable, while potash is preferred to soda, as the 
urate of lithium is most soluble, and the urate of 
sodium least so The salts of certain organic acids, 
such as the acetates or citrates, may be employed as 
remote antacids to render the unne alkaline, as 
they undeigo combustion, and are converted mto 
carbonates in the blood Alkalis are given to lessen 
the acidity of the unne m inflammation of the 
bladder or urethra, and potash is employed as a 
diuretic in dropsies On account of its stimulating 
action on the heart and respiration, ammonia is 
administered in adynamic conditions and m chronic 
bronchitis T Lauder Brunton 

ALKALOIDS and other ACTIVE PRINCI- 
PLES —Definition — An alkaloid is a substance 
having a deiimte composition as regards the propor- 
tions of the chemical elements of which it is com- 
posed, and capable of combining, like an alkali, 
with aads to form salts. All alkaloids contam 
nitrogen, carbon, and hydrogen, and all, except 
comne, mcotme, sparteine, and some others, contmn 
oxygen in addition 

!^des alkaloids there are other active pnoaples 
found m plants, which have also a powerful mfluence 
on the animal economy, but do not possess the- 
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chemical properties just stated. They are mostly 
neutral in reaction ; they do not form salts with 
acids ; and only a very few of them contain nitrogen. 

Chemical Composition and Relations.— 
These are briefly expressed in the above definition. 
Thus morphine, for example, one of the alkaloids 
of opium, has always the chemical composition 
represent^ by the formula C„H,„N03,Ha0, and it 
may unite with acetic acid to form morphine acetate, 
just as potassium may unite with the same acid to 
produce potassium acetate. But the empirical 
mrmula C„H„NO, represents only the percentage 
composition of the substance in the simplest numbers, 
and does not express how the atoms of the different 
elements are related to each other. For, just as 
the ethylic alcohol, with the composition C2H0O, is 
believed by the chemist, from its behaviour towards 
other bodies, to contain a * radicle,’ or group of 
atoms, C^Hj, having certain chemical properties re- 
sembling those of a base, such as potassium, K; 
and just as this radicle, C^Hj, may replace one of 
the hydrogens of water, so as to form alcohol 

(C2H5 + H3O » + H) j so chemists have good 

reason for believing tliat alkaloids belong to the 
group known as amines or amides^ which are really 
ammonia, NH,, in which one or more of the atoms 
of hydrogen are replaced by a radicle; in other 
words, they are ammonia bases, combining with 
HCl without elimination of H3O. Most alkaloids 
are derivatives of pyridine. 

It is obvious that two or more alkaloids may 
resemble each other in percentage composition and 
still be very different, both in their chemical struc- 
ture and in their physiological action. Thus 
s^chnine (CajH^NjOj), quinine and 

cinchonine (QyHjjNjO), differ only in a few atoms 
of carbon or of oxygen, more or less ; but they have 
different physiological actions, showing that their 
chemical structure, which is not indicated in these 
formulae, must also be different. The physiological 
action of an alkaloid may also be modified by com- 
bining it with another substance. Thus, as was 
pointed out by Crum-Brown and Fraser, compounds 
of strychnine with methyl, ethyl, and amyl, do not 
present the well-known physiological action of that 
substance, but one analogous to that of curarine. 

Enumeration. — The alkaloids and other active 
principles most familiar to the physician are: — 
Morphine, Apomorphine, Codeine, Thebaine, Nar- 
cotine, Papaverine ; Atropine, Hyoscyamine, Hyo- 
scine, Daturine ; Nicotine ; Conine ; Physostigmine 
or Eserine ; Strychnine, Brucine ; Quinine, Cin- 
chonine, Cinchonidine ; Caffeine ; Cocaine ; Theo- 
bromine ; Acetanilide ; Phenazone (antipyrine) ; 
Aconitine ; Veratrine ; Digitalin ; Curarine ; Mus- 
carine ; Santonin ; Emetine ; Pilocarpine ; Salicin ; 
and Stropkanthin. For the alkaloidal substances 
formed in dead bodies and in animal tissues, see 
Ptomaines. 

Sources. — The majority of alkaloids are formed 
by plants. The function which they subserve in 
the economy of the plant is not known. Some 
plants produce only one alkaloid, while in others 
two or more are formed. A few of the alkaloids 
have been produced synthetically by the chemist. 

Physiological Action. — Alkaloidshave various 
degrees of ;physiol<^ical activity when introduced 
into the animal Ix^y. Many are slow in their 
action, and a large dose is required to produce any 
observable effect ; while others act more rapidly. 


and are so potent that even a minute dose may 
destroy life, ^mpare, for example, narcotine, one 
of the alkaloids of opium, with nicotine, the alkaloid 
of tobacco. Twenty to thirty grains of the former 
have been taken by the human subject without pro- 
ducing any marked symptoms, while the twentieth 
part pf a grain of the latter may induce symptoms 
so severe as to threaten life. It is also well known 
that alkaloids may have a different kind of action on 
different animals. Thus one-fourth of a grain of 
atropine will produce serious symptoms of a complex 
character in a dog, while three or even four grains 
may be given to a rabbit without causing any more 
marked effect than dilatation of the pupil. In con- 
sidering the physiological actions of these substances, 
it may be borne in mind that some of them do not 
readily decompose and are excreted in whole or in 
part unchanged. Others split up quickly into 
simpler bodies and produce rapid but transient phy- 
siological effects; while others again which resist 
decomposition in the blood or tissues may produce 
no appreciable results for a time, but when they do 
begin to break up, the effects may be sudden and 
violent. 

Alkaloids have frequently a double action on 
different parts of a great physiological system ; and 
their action on a particular group of animals will 
depend on the relative degree of development of the 
parts of the system in that group. Thus most of 
the alkaloids of opium have such a double action— 
a convulsant action resembling that of strychnine, 
due to their influence on the spinal cord, and a 
narcotic or soporific action, due to their influence 
on sensory centres in the brain. Hence, in animals 
where the spinal system predominates, as in frogs, , 
these alkaloids act most markedly as convulsants ; 
while in the higher mammals their principal action 
is apparently on the encephalic centres, which have 
now become largely developed. 

Passing to the consideration of the action of the 
individual substances, we cannot do more than give, 
by way of example, a brief risumi of our knowledge 
regarding a few of them. 

1. Morphine (C,7 H,bNO,) — an alkaloid of 
Opium. In the frog this substance has a narcotic 
followed by a tetanic action. At first there is a 
state of depression of the brain and spinal cord, 
followed sooner or later by tetanic spasms or 
increased reflexes. Death occurs from exhaustion. 
Pigeons have been found o possess a remarkable 
power of withstanding the influence of this drug — 
an ordinary-sized bird requiring about two grains to 
kill it. Rabbits become partially somnolent, show 
a tendency to reflex spasms, and tolerate a large 
dose— say about one half to one grain per pound 
weight of the animal. In the dog the intravenous 
injection of even one tenth of a grain (for a small 
animal) causes agitation followed by sleep ; the 
pulse and respiratory movements are slowed ; the 
smaller arteries become dilated ; the pupil is 
contracted ; and, if the dose be large, death may be 
preceded by convulsions. In the higher mammals 
morphine acts chiefly on the sensory apparatus, 
both peripheral and central. 

2. Other alkaloids of opium have also been 
investigated (a) Narceine (CaIIa,NOp) has 
practically no action. Even in large doses it does 
not produce convulsions or sleep, {h) Codeine 
(C,gHj,NO,) has an action mainly like that of 
morphine but much feebler, (r) Thebaine 
(CjbHjiNO,) causes tetanic convulsions, thus 
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resembling strycbmne {d) Nafootf ne 
is very slightly narcotic {e) Papaverine (Ca#H^ 
NO^) IS also not very active It is evident, 
therefore, that opium, which may contain more or 
less of all of these substances, must have an action 
on the body of a very complicated character 

Apomorphine (C„H„NOj), a derivative of 
morphine, has none of the charactenstic actions of 
that substance, but acts chiefly as a muscle- and 
nerve-poison, and as an emetic 

3 Strychnine (CajHa^NjOj)— the alkaloid of 

Strychnos nux-vomica In the frog very minute 
doses cause general convulsions, excited by pen- 
pheral imtation These convulsions are due to 
the action of the poison on the spinal cord, as they 
persist after decapitation In warm-blooded animals 
the reflex character of the convulsions is less 
evident , they have more of a tonic character, and 
chiefly affect the extensors The poison heightens 
the reflex sensibility of the cord, acting especially on 
the an tenor cornual cells Death is usually the 
result of asphyxia from arrest in spasm of the 
respiratory mechanism, but it may result from 
exhaustion Brucine another 

substance found in nux-vomica, has an action like 
that of strychnine, but more feeble 

4 Atropine (C,,H2sNO,)— the chief alkaloid 
of Atropa belladonna In the frog it causes tetanic 
reflex spasms after an interval of paralysis Herbi- 
vorous animals, as a rule, have a tolerance of this 
poison, so that its effects are best studied in 
carnivora Even in these the action is somewhat 
uncertain Respiration may be paralysed without 
general convulsions , the pulse is quickened, from 
paralysis of the inhibitory action of the pneumogas- 
tric nerve on the heart , and the arterial pressure is 
increased After very large doses the arterial 
pressure may be diminished, with paralysis of all 
parts containing involuntary muscular fibre Secre- 
tions are greatly diminished The pupil is dilated— 
apparently by a direct influence of the poison on 
the centres or nervous arrangements in the ms 
Itself, as the effect may be observed even in an 
eye removed from the head Hyoscyamlne 
(CifH^iiNOy) and Hyoscine, the alkaloids of 
Hyoscyamus niger, and Daturine, the alkaloid of 
Datura stramonium, have actions allied to that of 
atropine, as well as the same formula 

5 Digitalis leaf contains at least three active 
principles — digitahn, digitalein, digitoxm — having 
the typical action of the drug on the circulation 
The formulae for these are at present unknown A 
small dose of any one of these causes slowing of the 
heart and contraction of the artenoles with great 
rise of blood-pressure If the dose be increased, 
the heart is arrested in diastole, and will not respond 
to direct excitation These effects are brought 
about by an action on the muscle of the heart and 
small vessels, combined with a stimulant action on 
the v£^s and possibly also on the mtracardiac gan- 
glia It exerts a potent action on voluntary muscle, 
which, after small doses, becomes feebler in con- 
tractile power, while large doses may abcdish 
contractility altogether 

6 Physostlgmlne or Eserin^ (Ci»H„N,0,) 
— the active substance of Physostigma venenosum» 
or Calabar bean As has been pointed out by 
Professor Fraser, this alkaloid has an action, 
antagonistic to ^at of atropine Sensibility and 
consciousness remain until death; the voluntary 
muscles are paralysed, but previously ,they and the 


involuntary muscles show tetamc contractions; 
respiration is at first accelerated, and afterwards 
slowed , the vessels become alternately dilated and 
contracted, secretion, especially that from the 
lachrymal and salivary glands, is increased , and the 
pupil IS contracted. Physostigmme appears to 
paralyse the antenor cornua of the spinal cord 

7 Curare — a watery vqgetable extract contain- 
ing an alkaloid, Curarine, of the composition 
(CjsHjjN), obtained from certain parts of South 
Amenca, and used by the natives of these regions as 
an arrow-poison It is obtained from one or more 
plants belonging to the genus Strychnos Its 
distinctive physiological action is abolition of the 
power of all voluntary movement, in consequence of 
Its action, as was proved by Claude Bernard, upon 
the penpheral terminations of motor nerves — the 
‘ terminal plates * of muscle Respiratory move- 
ments are arrested as the result of paralysis of the 
muscles of respiration, but the heart may continue 
to beat for a considerable time If artificial 
respiration be established, the circulation may be 
maintained for several hours, while the animal is 
completely under the influence of the substance 
All the secretions are increased, and the mean 
temperature falls 

8 Muscarine (CsH^NO*) — the alkaloid of 
Agancus muscarius It causes arrest of the heart’s 
action in diastole, an effect which may be removed 
by the influence of atropine, thus affording an 
instance of physiological antagonism In warm- 
blooded ammals muscarine slows the heart’s action , 
the blood-pressure falls, respuation is first em- 
barrassed, and may be completely arrested , parts 
containing involuntary muscle are in a state of te- 
tanic spasm , the pupil is contracted , and secretion 
IS increased 

9 Santonin (CijHigO,)— the neutral crystalhne 
pnnciple of Artemisia mantima This drug may 
cause nausea, vomiting, hallucinations, vertigo, 
and a peculiar state of visual sensation — the field 
of vision usually appearing yellow, but sometimes 
violet It IS said t^t the stage of violet rapidly 
passes into that of yellow, and therefore it is pro- 
bable that santonm may first excite the retinal fibres 
sensitive to violet (accordmg to Thomas Young’s 
theory of colour-perception), and afterwards paralyse 
them In large doses, santonin causes loss of con- 
saousness, tetanic convulsions, and death 

la Ergot — The active pnnciples of Ergot have 
onl^ been obtained m an impure state The one 
which causes contraction of the small arteries and 
probably also of the uterus has been called Sphace- 
hnic Aadf another which causes spasm has received 
the name of Ergotimn (C^H^N^Ot) Many others 
have been descnbed Ergot causes contraction of 
the smaller blood-vessels, contraction of the uterus, 
and slowing of the pulse , the animal may die m con- 
sequence of arrest of the action of the heart 

1 1 Quinine (CmH 24N^02) — one of the alkaloids 
of Cinchona In small doses quinine accelerates 
the heart in the warm-blooded ammal , in moderate 
doses It slows it ; and in lar^ doses it may arrestit, 
and cause convulsions and death Research shows 
that Its action is essentially upon the central ner- 
vous S 3 rstem It destroys all microscopic organisms,, 
killing vibnos, bacterm, and amoebae. It arrests 
the movements of all kinds of protoplasm, including 
those of the colourless corpuscles of the blood. It 
arrests fermentative processes which depend on the 
presence of ammal or vegetable organisms, but it 
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does not interfere with the action of digestive 
fluids. 

X2. Nicotine (CioHjiNa)— the alkaloid of To- 
bacco. It stimulates and then paralyses the secre- 
tory nerves of glands, and also the nerves of invo- 
luntary muscles. It causes cold sweats, a feeble 
circulation, and fainting ; a large dose causes death 
by failure of respiration, attended by severe con- 
vulsions. The blood-pressure falls at first, but it 
may then rise, and the pulse-rate is rapid. Nicotine 
first stimulates and then paralyses the ends of the 
vagi in the heart. 

13. Cocaine (C„H2iN04) — from Ei^throxylon 
coca. This is a local ansesthetic, acting on the 
terminations of the nerves of the skin and of mucous 
membranes. Its general action resembles that of 
caffeine, in small doses lessening fatigue, in larger 
doses causing wakefulness, or excitement and 
inability to think clearly. Its action is first on the 
cerebrum, then on the medulla, and lastly on the 
spinal cord. Very large doses may cause convul- 
sions, of cerebral origin, or due to paralysis of the 
respiratory centre ; the sensory columns of the cord 
are paralysed, while the motor are unaffected. 
Small doses raise the blood -pressure and quicken 
the pulse ; large doses have the reverse effect. The 
secretions are generally diminished. 

14. Pilocarpine (C„H,eNA)— Pilocar- 
pus pennatifolius (Jaborandi). Pilocarpine stimu- 
lates the secretory nerves of glands, causing espe- 
cially copious secretion from the salivary and sweat- 
glands. It also increases the secretion from the 
bronchial mucous membrane, from the glands of 
the stomach and intestines, and from the kidneys. 
It does not increase the secretion of bile, and its 
action on the mammary gland is uncertain. In 
large doses it may cause unsteadiness of movement, 
with a tendency to rotate, twitchings of muscles, 
shivering, and dyspnoea, showing an action on 
nerve-centres. In these circumstances the pupilis 
contracted, and there is indistinct vision, from sp^m 
of the ciliary muscle. Large doses paralyse the 
vagus-endings in the heart, and there may also be 
spasmo^c contractions of the muscular walls of the 
stomach, intestines, and bladder. During profuse 
sweating the temperature rises. There may be 
death from sudden collapse. 

15. Strophanthin (Cj^H^gO,*) — the active 
principle of Strophanthus hispidus. It resembles 
digitalin in its general action: it stimulates all 
striated muscles ; in large doses, it may arrest the 
heart in systole j and it also acts as a diuretic. 

16. Acetanilide (CgH,NO), Phenazone 
(C„H,gNgO), and Phenacetin (CjoHigNOg) depress 
the grey matter of the cord and brain, and thus 
dimmish painful sensations. They also lessen a 
febrile temperature. In large doses they may cause 
collapse from extreme depression of the nerve- 
centres and an action on the haemoglobin of the red 
blood-corpuscles. JOHN G. McKendrick, 

ALKAPTONURIA (alkaptone; odpoy, urine). — 
This very rare abnormality is characterised by 
the passes of urine which becomes brown and 
ultimately black on exposure to air, and much more 
rapidly on the addition of an alkali. The urine 
reduces Fehlir^s solution, and deeply stains any 
linen or woollen fabric with which it comes in con- 
tact. The condition, of which less than forty cases 
have, up to now, been recorded, is usually con- 
genital and persists throughout Iffe. It is apt to 


occur in several members of a family. It appa- 
rently in no way detrimental to health, and is chiefly 
inconvenient on account of the staining of clothes, 
or as an obstacle to life insurance, since it is readily 
mistaken for glycosuria. The peculiarities of the 
urine depend upon the presence in itof homogentisic 
(hydroquinone-acetic) acid, CgH3(OH)2CH2COOH, 
but a second aromatic acid, uroleucic, CgHjoOg, has 
also been occasionally present. The essential fault 
appears to be a perversion of tyrosin -metabolism, 
for the administration of tyrosin by the mouth, 
although it does not cause alkaptonuria in normal 
individuals, greatly increases the output of homo- 
gentisic acid in these cases. Sae Life Assurance* 
A. E. Garrod. 

ALLANTIASIS (&AAa 5 , forced meat). — Sausage- 
poisoning. Sfg Poisonous Food. 

ALLEGHANY SPRINGS, In Montgomery 
county, Virginia, U.S.A.— Calcic or earthy 
waters. Mineral Waters. 

ALLEVAUD, In France (IsSre).— Sulphui 
waters. Mineral Waters. 

ALLOCHIRIA (ftAAor, another ; and the 

hand). — A peculiar disturbance of cutaneous sensi- 
bility in which a tactile sensation is referred to 
anodier part of the body than the seat of actual im- 
pression ; or to a corre^nding part of the opposite 
side of the body. Sea Sensation, Disorders of. 

ALOPECIA.— Baldness. 

ALOPECIA AREATA a fox). — Synon.} 

Area ; Alopecia circumscripta ; Porrigo decalvans 
Fr. Alopicie ; Ger. Fuchsrdude. 

Definition.— An atrophic disease of the hair, 
distinguished by the rapid development of more or 
less circular bald patches ; in rare cases the baldness 
is general. 

Symptoms. — Alopecia areata is most common on 
the scalp, and is generally limited to that region, 
the occiput being the part most frequently affected. 
In some instances the beard and eyebrows suffer, 
and in very rare cases the whole of the hair is lost. 
Alopecia areata is usually confined either to a single 
round perfectly bold spot, or to several spots 
irregularly scattered about die scalp ; when, how- 
ever, the disease attacks the occiput, it is often 
roughly symmetrical. The same remark applies 
when the eyebrows and eyelashes are affected, and in 
all severe cases, which have a tendency to become 
symmetrical. A characteristic feature of the disease 
is the rapidity with which the hair fiills off over a 
limited area, leaving very few, if any, stumps on the 
bald patch, which is bounded by hair of apparently 
natural growth. When, however, the hair round 
the area comes out very easily, it may safely be pre- 
dicted that the spot will increase in sue. The part 
affected is smooth and sometimes pinker than the 
surrounding skin, but much more commonly it is of 
the same colour, or paler. There is sometimes a 
slight atrophy of the skin, as well as of the hair, so 
that the area has a shallow, cupped character ; this 
is comparatively rare, and therefore cannot be due 
simply to the loss of hsur. 

iETIOLOGY AND PATHOLOGY.-— The CauSeS ol 
alopecia areata are obscure. The immediate origin 
of the disease is probably some nerve-disturbemce, 
leading to atrophy of the roots of the hair and rarely 
alio of the skin. This view is confirmed by the fact 
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that there is occasionally, though rarely, a tempo* 
rary loss of sensibility over the area, and even when 
this is not the case, the skin is less sensitive to 
irntants than is normal Sometimes the loss of hair 
is preceded by neuralgic pains, or tenderness on 
pressure, but more commonly there are no subjective 
sensations. The disease is rather more common 
in childhood and youth than in middle life, while it 
is seldom seen in old age , the writer has, however, 
met with one case m a man over seventy years of 
age who completely recovered Alopecia is pro- 
bably equally common in males and females, though 
on this point there is some difference of opinion 
The old idea that the disease was due to a parasitic 
fungus is still common , but many of the clinical 
features of the disease, especially its great liability 
to recur after complete absence for perhaps years, is 
not at all in accordance with a parasitic origin 
There is certainly sometimes a family tendency to 
alopecia In extreme cases of alopecia areata, in 
which all the hair is lost, the nervous origin of the 
disease is generally admitted Sabourard has found 
no less than fifteen species of micro-organisms in 
cases of alopecia areata, all of which he regards as 
casual denizens having no setiological relation to the 
disease 

Radcliffe Crocker remarks, ‘ No one hypothesis 
will explain all cases, and the clinical facts can only 
be accounted for by explaining some cases on a 
trophoneurotic supposition and others on a parasitic * 

With regard to its morbid anatomy, it may be said 
that It IS often difficult to find stumps, but when 
present they are very characteristic They are also 
sometimes valuable for the purpose of differential 
diagnosis, since they are unlike the stumps of ring 
worm, being straight and thicker at the free end 
than at the point of insertion, which is contracted 
into a sort of neck, ending in a small rounded 
atrophied root looking like a note of admiration 
sign, I A very slight amount of traction removes 
them entire , in this respect they differ much from 
ordinary rmgworm-stumps 

Diagnosis — Ringworm is the only disease which 
IS liable to be mistaken for alopecia areata The 
difficulty arises thus in common ringworm, either 
from treatment or from some unknown cause, the 
hair sometimes falls rapidly off, instead of break* 
mg as It usually does When the hair comes out 
in this way, with root attached, a smooth bald 
spot is left, exactly like alopecia areata, under 
these circumstances, unless a stump can be obtained 
for examination, the diagnosis is very difl&cult The 

resence of ether cases of nngworm in the same 
ouse, and the history of the patient, may be a 
guide to diagnosis 

Dr Crocker mentions a very interesting and 
instructive series of cases of ‘ eight children in one 
ftimily, who, while at the seaside, had each a few 
small perfectly bald spots on their heads , they 
were quite bare from the first, and never larger than 
half an mch in diameter * After a time the gover- 
ness contracted the disease, which was beheved by 
her doctor to be alopecia areata, and not contagious , 
she, however, slept with her sister, who afterwards 
showed similar spots Dr Crocker says ‘The 
hairs round were loose , there were no short hairs, 
but one pulled out of the border showed district 
fungus-elements, indistinguishable from tinea tonsu- 
rans. In no case were there more than three spots, 
and they were all small. In one child there was a 
history of a red nng on the side of the cheek ’ l^e 


writer has himself met with three similar examples. 
The first was m a school of about forty-five ^rls, 
where there were upwards of twenty gils affected 
with small bald spots on the head, mostly free firom 
stumps, there were, however, m a few cases a 
sufficient number of stumps full of nngworm-fungus 
to make the du^osis certain The medical officer 
to the school correctly diagnosed rin^orm, although 
the appearance of most of the children wpuld have 
deceived any one had the cases occurred singly The 
second instance was m a boys’ school, m which six- 
teen or seventeen cases of bald spots on the head 
occurred The wnter saw m the first place only 
two boys, who were sent to him before it was known 
that any others in the school were affected Both 
boys had small bald spots like area, but on one 
of the spots were rm^orm-stump The wnter 
recommended that all the boys in tne school should 
have their heads exammed , this was done, and then 
many others were found to have bald spots He 
subsequently saw one or two other boys firom the 
same school with bald spots, which he had no doubt, 
under the circumstances, were rmgworm In this 
instance the disease had been called alopecia areata, 
and pronounced not contagious The t^rd case was 
in a family of children 

In all these cases there was a very close resem- 
blance to ‘ area,’ so that it would be almost impos- 
sible to diagnose an isolated case as tinea ton- 
surans, unless some of the affected hairs remamed. 
In ringworm, when the hairs have all been 
shed, the nsk of further contagion is much 
diminished , on the other hand, the disease spreads 
very rapidly at firsts for every hair that is shed is a 
centre of infection Syphilitic alopecia may re- 
semble alopecia areata vety closely The hair on the 
rest of the scalp is, however, generally scanty, and 
some evidence of syphilis usually coexists elsewhere 

Treatment — The prognosis in most cases of 
alopecia areata is favourable, depending on the 
duration of the trouble, but the disease is very 
tedious In the neurotic form the new hair is fre- 
quently white, and remains so for a long time The 
treatment is partly local and partly general , the 
local treatment consists in the application of stimu- 
lating remedies to the bald patch, of which the best 
IS cantharides The acetum cantharidis, diluted 
with one or two parts of spirit, and pamted on daily 
with a camel’s hair brush, answers very well The 
lotion used should not be strong enough to bhster, 
because its daily use cannot then be contmued 
Capsicum, oleum pmi, perchlonde of mercury, and 
fiuradism find favour with some dermatologists A 
stimulating parasiticide, as chrysarobm ointment 
(5J 5J lanohn), is most useful, but its employment 
has drawbacks The general treatment should con- 
sist of suitable tonics, and wme or beer, with plenty 
cff rest and bracing air Continued physical ffitigue 
appears in many cases to favour the development of 
alopeaa areata Robert Liveing. 

ALPH08 and ALPHOIDE8 white).— 

Terms signifying white and white-looking, associ- 
ated with the whiteness of the scales of common 
psoriasis hence lepra alphas and lepra cUphoides* 
See Psoriasis 

ALPH08I8 (&x^s, white).— Whitene^ or the 
{process of turning white. See Acmroma 

ALTERATIVE8 — Definition. — Medicmes 
which gradually restore the nutrition of the body to 

B 
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a healthy condition, without producing evacuations, 
or immediately exerting any very evident action 
upon the nervous system. 

Enumeration. —The principal alteratives are— 
Nitric and Nilro-hydrochloric acids ; Chlorine and 
Chlorides ; Iodine and Iodides ; Sulphur and Sul- 
phides; Potassium and its salts; Mercury and its 
salts ; Phosphorus and Hypophosphites ; Antimony ; 
Arsenic ; .Taraxacum ; Sarsaparilla ; Hemidesmus ; 
rVuaiacum ; Colchicum ; and Mezereon. 

Action. — Healthy nutrition depends on the 
digestion of the food, its assimilation by the tissues, 
the decomposition of the tissues during the exercise 
of their functions, and the removal of their waste 
products being performed in a proper manner— in 
due proportion one to another. If the food is not 
properly digested, as in dyspepsia ; or is not pro- 
prly assimilated, as in diabetes; if the tissues 
break up too rapidly, as in fever ; or if the waste 
products are not properly removed, as in some cases 
of kidney-disease, nutrition suffers. Digestion and 
excretion may be improved by tonics, purgatives, 
and diuretics ; but alteratives seem to exert their 
action upon assimilation and tissue-change. The 
digestion of food is effected by means of ferments, 
such as those of the salivary glands, stomach, 
pancreas, &c. Some also of ^e changes, such as 
the conversion of glycogen into sugar, which the 
food undergoes after absorption in the liver, and 
even certain so-called vital actions — such as the 
coagulation of the blood— are produced by a similar 
agency. It is not improbable that the histolytic 
changes in the tissues are also effected by ferments. 
Th^ do not depend upon oxidation, for although 
during health the prbducts of tissue-decomposition 
are oxidised as fest as they are formed, yet under 
certain circumstances the tissues are split up so 
rapidly that the products which they yield are only 
partially oxidised. This is seen in poisoning by 
antimony, arsenic, and still more markedly by 
pdiosphorus, where such tissues as the muscles be- 
come decomposed, yielding nitrogenous substances, 
such as leucin, tyrosin, or urea, and fat. The 
former are excreted in the urine ; while the last, 
instead ot undergoing combustion, accumulates in 
the place formerly occupied by the muscular tissue, 
which is accordingly said to be in a state of fatty 
degeneration. It is possible then, although by no 
means certain, that alteratives influence nutrition, 
either by modifying the activity of ferments, or by 
altering the susceptibility of the tissues to their 
action. 

Mercurials in purgative doses, taraxacum, nitric 
and nitro-hydrocnloric acids, probably act by modify- 
ing the digestion of the food in the upper part of the 
small intestine, or by affecting the changes which it 
undergoes in the liver after absorption. Potash 
has probably an action on the muscles. Antimony, 
arsenic, and phosphorus especially affect the nervous 
and cutaneous systems. Mercury has a peculiar 
power of breaking up newfy formed fibrinous de- 
posits, and particularly syphilitic growths. Iodine, 
iodides, and probably chlorides, act upon the 
lymphatic system and promote absorption. 

Uses. — Purgative doses of mercurials, taraxacum, 
nitric and nitro-hydrochloric acids are useful in cases 
of frontal headache, general malaise, and depression 
of spirits, associated with symptoms of so-called 
biliousness, or with the appearance of urates or of 
oxalates in the urine. Potash and colchicum are 
employed in the treatment of gout. Phosphorus 


and arsenic are used in cases of nervous debility, as 
well as in nervous diseases, such as neuralgia and 
chorea, in which antimony is also serviceable. 
Arsenic is al^ given in diseases of the skin ; and 
antimonv in inflammation of the mucous membrane 
of the bronchi. Mercury in alterative (that is, 
small) doses, which are absorbed into the circulation 
without purging, is used to break up newly deposited 
fibrinous masses, as in iritis, pericarditis, &c. , and 
to counteract the effect of syphilitic virus upon the 
soft tissues in the secondary stage of this disease. 
Iodine and iodides act on the lymphatic s)i^tem, and 
are useful in removing glandular swellings. By 
stimulating the absorbent system they may also 
assist in the removal of the fibrinous deposits and 
syphilitic growths disintegrated by mercury. The 
iodides are sometimes given in the secondary, but 
are still more valuable in the tertiary, stage of 
syphilis. T. Lauder Brunton. 

ALVENEU, In Switzerland Sulphur waters, 

and chalybeate water, with iodine and common 
salt. Sea Mineral Waters. 

ALVEOLAR. — A word used in pathology as de- 
scriptive of any morbid growth which consists of 
small cavities or spaces {alveoh)y usually occupied 
by cells, and bounded by walls formed of cells or 
fibres. See Cancer. 

AMAUROSIS { iLfia{>pco(riSy a darkening or 
dulling of the sight).— The term ‘amaurosis’ has 
now almost fallen into disuse. It was originally 
employed, before the use of the ophthalmoscope 
became general, to denote partial or total blindness 
unaccompanied by any obvious change in the eyeball. 
The large majority of cases formerly called amaurotic 
ate now more accurately classified. See Eye and 
its Appendages, Diseases of ; vii. Diseases of the 
Optic Nerve and Retina. 

AMBLYOPIA (i/a/8Ai»«»r(a, dim-sightedness). — 
Obscurity of vision. 

AMBULANCE {ambulOy I move about). — 
Synon. : Fr. Ambulance ; Ger. Feldlazareth. 

Definition. — A term adopted from the French 
word, which signifies the movable hospital of an 
army. 

The use of an ambulance is to convey from place 
to place those who are sick, wounded, or otherwise 
incapable of moving. 

Description. — An ambulance consists of a 
vehicle or caravan, upon or within which one or more 
stretchers can be laid or fixed. 

Stretchers. — It is important that stretchers should 
be of uniform pattern, so as to admit of easy trans- 
ference from one carriage to another. Each 
stretcher consists of two poles kept apart by metal 
traverses, supjxirting a canvas stretched between. 
The length of a stretcher (yft. pin.) is often incon- 
venient when conve^ng a patient through passages 
or up staircases. To obviate this difficulty, the 
poles of stretchers used for civil ambulances 
should be made of metal tube capable of being 
telescoped. 

The vehicles or carriage-frames are of two kinds ; 
(l) those for hand-ambulances', and ( 2 ) those for 
horse-ambulances. 

I. Hand-ambulances, or litters, of which there are 
several varieties, consist of a skeleton carriage, firmly 
supported on easy springs, and provided with two, 
three, or four wheels. 
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Upon a framework thus formed, the stretcher fits, 
and is immovably fixed by straps or bolts The 
carriage is made with a view to convenience of size 
and lightness of structure, consistently with strength 
Facility in turning should be secured A complete 
covenngor hood protects the patient from exposure 
In all ambulances special care should be taken, 
by springs and other contrivances, to prevent the 
suffering caused by jolting 

2 Horse-ambulances 2Xt used for («) civil, and {h) 
military purposes 

{a) The first of these, as used in towns, are 
drawn by one horse They usually consist of coaches 
which are unhned, so as to allow of washing and 
complete disinfection One or two doors are 
placed behind, through which a stretcher or bed 
may slide on to a shelf, occupying about one lateral 
half of the interior of the coach A seat for an 
attendant completes the fittings 

Ambulances for civil purposes should be easily 
obtainable at hospitals, police-stations, and other 
recogmsed centres 

{b) Military ambulances ^ more commonly 
termed ambulance-wagons, are of many different 
patterns They consist of a wood framed body 
provided with a cover, curtains, and hood of canvas 
extended on a skeleton-framed roof They carry 
likewise a reservoir for water These ambulances 
are drawn by two or more horses In the English 
army they are generally arranged to carry two 
patients on stretchers, and five others less seriously 
injured, two in front and three behind In the 
German army they accommodate four stretchers — 
two on the floor of the wagon, and two on a plane 
above— besides five other persons slightly wounded 

In war the ambulance-wagons are never suffi- 
ciently numerous to meet the demands arising after 
a heavy battle , in such emergencies, farm wagons 
and carts of the country are therefore requisi- 
tioned and the wounded are laid upon a bed of 
straw 

Ambulance Field Hospital — Captain Tomkins, of 
the Victoria Rifles, and the wnter have designed an 
ambulance-wagon which supports on its extenor 
a folding double tent 35 x 22 feet. Twenty folded 
stretchers, each convertible into a bedstead, one 
foot high by two feet two inches wide, line the 
side of the wagon There are also provided the 
requisites for twenty beds, surgical instruments 
and appliances, a furnace for cooking and for 
warming the tent in winter, together with rations 
for three days This arrangement obviates the 
necessity for assistance from the mam army 

A T Norton 

AMBULANT {ambulo^ I move about) — Moving, 
unfixed, shifting Applied to diseases that shift 
from one part to another, such as erysipelas , in 
connection with blisters applied in succession to 
different parts of the body, also called ‘flying 
blisters j * and to moving or * field * hospitals, as 
distinguished from fixed or * base ’ hospitals 

AMBULATORY {ambulo, I move about) — A 
term used in connection with mild or latent cases of 
acute diseases, in which the patient continues to 
walk about, or work, up to a late period of the 
attack, as in typhoid ievtx— typhus ambulans s, 
ambulatonus See Typhoid Fevbr. 

AM^LIE-LE8-BAiN8,ln France (Pyrdnd^e). 

Thermal sulphur waters and clima,tic health- 
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resort See Mineral Waters, and Climate, 
Treatment of Disease by 

AMENORRHGEA (&, pnv ; a month ; and 
I flow) —Absence of the menstrual flow 
dunng any portion of the period of life when it 
ought to be present See Menstruation, Dis- 
orders of 

AMNESIA {ifjLvriaiaf forgetfulness) — Synon • 
Fr Amniste Gedachtmsschwache) — A general 
term signifying loss or defect of memory, com- 
monly, however, used in reference to one particular 
class of defect of memory, viz that for words 
{amnesia verbalts). Sometimes there is a mere for- 
getfulness of proper names , sometimes a substitu- 
tion of wrong words , at other times the pronuncia- 
tion of a meaningless jargon, not at all representing 
words The production of these defects is due to 
disease in different parts of the brain, owing to the 
memories of words being threefold— auditory, visual, 
and kinsesthetic See Aphasia 

AMCEBA COLI — A species of amoeba, found in 
connection with ulceration of the colon and with 
tropical abscess of the liver See Dysentery , and 
Liver, Abscess of 

AMPHORIC — A pecuhar hollow, metalhc quality 
of sound, ebcited occasionally by percussion, but more 
commonly heard in auscultation Amphonc breath- 
sound resembles that produced by blowing into an 
empty glass or metallic vessel with a narrow neck 
{amphora) See Physical Examination. 

AMYLOID DI8EASE {^ixvXoPf starch) — Sy- 
non Lardaceous Disease f Albuminoid Disease*, 
Wascy Degeneration Fr Diginiration amylotde*, 
Ger Amy hide Entartung , Speckartige Degenera- 
tion 

Definition — A condition characterised by a 
peculiar degeneration of the cells of certain organs, 
whereby a substance known as amyloid or lardacein 
is produced. 

Etiology — The most frequent cause of this 
condition is protracted suppuration from a deeply 
seated focus, such as diseased bone, or from a 
cavity not admitting of effectual drainage Hip- 
disease, empyemata, and chronic pulmonary tuber- 
culosis are thus frequent antecedents of amyloid 
degeneration It also occurs in tertiary syphilis 
and in the hereditary form of this disease, apart 
from any suppuration, and occasionally in cases of 
dysentery, malana, leuchsemia, and mahp^ant 
tumours. Very rarely it appears to be a primary 
disease, especially in children Amyloid degenera- 
tion is met with as a merely local change in the 
neighbourhood of s^hihtic gummata 

The formation of amyloid substance is probably 
due in all cases to the action of toxines produced by 
micro-organisms This is suggested by its associa- 
tion with ill-drained cavities rather than with pro- 
fuse but ummpeded suppuration, and is confirmed 
by the experimental induction of the change by 
inoculating animals with cultures of the Staphylo- 
coccus pyogenes aureus. In cases of suppuration 
experimentally produced the appearance of the 
degeneration may be exceedingly rapid. Amyloid 
substance is very resistent to putrefaction and to the 
action of digestive ferments. Chemically it is stated 
to be a compound of an organic acid (chondroitm sul- 

f hunc acid) with some form of albumen (Krawkow) 
t IS probable that this latter component may vaiy 
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somewhat in different specimens, and that thus slight 
differences of behaviour to reagents may be ac- 
counted for. 

Anatomical Characters. — The organs princi- 
pally affected by amyloid degeneration are the liver, 
spleen, kidne3rs, intestine, and lymphatic glands ; 
more rarely the other digestive or^ns, the generative 
or^ns, muscles, serous membranes, and cerebro- 
spinal meninges may be involved. The change is 
primarily confined to the connective tissue; it is 
doubtful whether epithelial cells ever undergo this 
transformation. Affected organs are enlarged, pale 
and bloodless, firm in consistency, with smooth 
surfaces and somewhat thickened rounded edges. 
On section they present in advanced cases a peculiar 
glistening appearance, as if dotted with small 
masses of transparent material. Early stages of the 
change can only be recognised by the characteristic 
colour-reactions ; if the cut surface of an amyloid 
organ be washed and treated with a weak solution 
of iodine, the degenerated parts assume a mahogany- 
brown hue, while the healthy tissue is stained a 
pale yellow. For microscopic purposes sections are 
stained with methyl- or gentian-violet, excess of the 
dye being washed out with dilute ( lo per cent. ) acetic 
acid : thus treated the amyloid masses are stained a 
magenta colour, the normal tissue appearing blue. 
If sections be stained with iodine and mounted in 
glycerine, the addition of a drop of strong sulphuric 
acid placed at the edge of the cover-glass will 
produce a blue or greenish-blue coloration in the 
amyloid substance. 

In the liver the degeneration affects principally 
the capillaries of the hepatic artery, ana therefore 
^pears first in the middle zones of the lobules. 
The liver-cells are pressed upon by the new 
material, and become fatty and finally disappear. 
In very rare cases the capillaries of the portal vein 
may be affected, and ascites may ensue. In the 
spleen the disease may affect either the Malpighian 
bodies alone, which then resemble grains of boiled 
sago set in the substance of the organ (sago-spleen), 
or the connective tissue forming the trabeculae (dif- 
fiise form) : rarely both forms occur together (mixed 
form). In the kidneys the glomeruli generally 
suffer early, and along with them the middle coat of 
the smaller arteries is invaded; later the larger 
arteries, the intertubular tissue, and the tunicae 
propriae of the tubules also suffer. A certain 
amount of tubal nephritis generally accompanies 
the degeneration, being due either to pressure and 
irritation caused by the masses of amyloid material 
or to the action of the same toxines which cause the 
degeneration. Casts are formed in the tubules, 
and it is said that thej may give the characteristic 
amyloid reaction with iodine ; more frequently they 
are either hyaline cylinders or covered with fatty or 
granular epithelium. In the intestine the vessels 
running in the centres of the villi are chiefly affected, 
so that treatment with iodine causes the interior of the 
gut to appear stippled with closely set brown dots. 

Effects. — The effects of amyloid degenera- 
tion of the liver and spleen cannot be distinguished 
from those of the primary condition from which 
the patient is suffering, though there can be little 
doubt that the general constitutional disturb- 
ance is aggravated by the degeneration of these 
organs. If the intestine is affected, severe and 
uncontrollable diarrhoea results, probably due to 
increased transudation of serous fluid through the 
affected vessels. Ulcers may also be formed in the 


intestine, apparently by rubbing off of villi rendered 
brittle by the change. In the kidney increased 
transudation leads to polyuria and to the appear- 
ances of albumen in this secretion. It is here often 
difficult to distinguish the respective parts played 
by amyloid change and by the accompanying tubal 
nephritis. 

Clinical Characters. — Patients suffering 
from secondary amyloid disease are weak, anaemic 
and emaciated. The abdomen is often enlarged 
owing to the increase in size of the liver and spleen, 
which may together occupy a large portion of this 
cavity. Ascites is exceptional, and there is not often 
pain in the affected organs : when pain occurs it 
is probably due to the weight thrown upon their 
attachments or to slight accompanying peritonitis. 
The enlarged organs are smooth and firm on pal- 
pation and not generally tender. In primary 
cases and in amyloid disease affecting the kidneys 
alone (frequently syphilitic) there is less emaciation 
and debility, but ansemia is constant. The urine is 
pale and abundant, and contains an amount of 
albumen which increases as the disease advances. 
The occurrence of subacute attacks of tubal nephritis 
may cause the urine to be temporarily scanty, high- 
coloured, and even bloody: in such cases uraemia 
may result. The intestine is generally affected late 
in the disease. 

Diagnosis. — Enlargement of liver and spleen 
occurring in leuchaemia, in cirrhosis of the liver, and 
in children the subjects of rickets or congenital 
syphilis, have to distinguished from amyloid 
disease. In most cases of this degeneration the 
existence of suppuration in some part gives a 
clue to the nature of the condition. If any question 
of leuchaemia arise, it should be borne in mind that 
suppuration may be associated with some increase in 
the number of leucocytes present in the blood, but 
that in such a case the additional white corpuscles 
will be of the multinucleated variety. The exist- 
ence of amyloid disease of the kidney alone must 
practically be inferred by a process of exclusion. 
A history of syphilis or signs of this disease may be 
of assistance as pointing to a cause of amyloid 
change. The form of renal disease for which the 
amyloid kidney is most likely to be mistaken is the 
contracting large white kidney: the presence of 
oedema is in favour of the inflammatory condition, 
but the supervention of tubal nephritis upon the 
degenerative process may make the existence of the 
latter impossible to recognise. 

Prognosis.— If the cause of the amyloid de- 
generation can be removed, it is rendered fairly 
certain by the results of experiment that the local 
change may disappear. Unfortunately the removal 
of the cause may often be impossible, and in such 
cases it is unlikely that the patient will survive the 
appearance of amyloid disease for more than two 
years. Many cases terminate fatally at a much 
earlier period. The occurrence of diarrhoea, showing 
implication of the intestine, indicates that the fatal 
issue will not be long delayed. In syphilitic cases the 
outlook is less unfavourable, and recovery may take 
place under appropriate treatment. 

Treatment. — The treatment of amyloid disease 
must be directed mainly to the primary cause. 
Towards prevention of its occurrence much has 
been done by antiseptic methods of surgery, both in 
lessening the number of cases which suppurate and 
in checking suppuration when it has occurred. 
Even after amyloid change has set in every attempt 
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must still be made to treat the pyogenic focus by 
the most radical methods available. The patient 
must m all cases be placed in the most favourable 
conditions Carefully regulated nutritious diet is 
mdispensable sea-air and sunshine are valuable 
auxiliaries Cod liver oil, malt-preparations, hypo- 
phosphites, and iron are useful remedial agents In 
syphihtic cases iodide of potassium must be given in 
full doses Care must be exercised in prescribing 
any preparations of mercury to patients who are 
the subjects of renal lesions For the diarrhoea due 
to the intestinal affection, opium, bismuth, and other 
astnngents may be tried, but the condition is 
seldom amenable to any form of treatment. 

Wm Cecil Bosanquet 

AMYOTROPHIC (a, pnv , /tOs, a muscle, and 
rpo<l>‘f)f nutrition) — Associated with muscular wast- 
ing See Spinal Cord, Diseases of 

AN/EMIA (A, pnv , and af/xa, blood) — Synon : 
Span(Bmta , Hydrcemia , Ohgcemta , Aglobulism 
Fr Aninne , Ger Anamie , Blutarmuth 

Definition — Deficiency, absolute or relative, 
of the most important constituents of the blood, 
particularly albuminous substances and red cor- 
puscles 

This definition is purely pathological, and the 
condition thus expressed presents many varieties, 
anaemia in the widest sense of the term including 
oligaemia, oligocythaemia, hydraemia, and spanaemia, 
as well as chlorosis {see Chlorosis , and Blood, 
Morbid Conditions of) From the clinical point of 
view, anaemia is a condition of system in which im- 
poverishment of the blood, whether from want or 
from waste, is associated with symptoms of im 
perfect discharge of the vital functions 

iEl lOLOGY — The causes of anaemia are generally 
multiple and complex First, the supply of blood 
to the body may be insufficient, and that from a 
variety of causes, of which the chief are — derange- 
ments of alimentation, including insufficient food, 
constipation, and morbid states of the lymphatic 
and blood glands , such defective hygienic condi- 
tions affecting the formation and nutrition of the 
blood as want of light, air, and muscular exercise , 
prolonged exposure to the influence of certain 
poisons, as lead, mercury, and malaria , and, lastly, 
interference with the free circulation of the blood 
by cardiac or vascular disease, such as valvular 
disease ^or dilatation of the heart and aneurysm of 
the aorta Secondly, the consumption of blood 
is increased by hsemorrhage , by profuse discharges, 
such as suppuration and albuminuria, by haemo- 
lysis, by rapid growth and development, by fre- 
quent pregnancy and superlactation , by excessive 
muscular exertion , and by the presence of pyrexia, 
or of new gprowths, which rob the system of nutntive 
material In a third group of cases of anaemia both 
the supply and the consumption are at fiiult Thus 
derangement of the organs and of the whole process 
of sanguification is frequently associated with pro- 
fuse discharges from various parts, and in acute 
febrile diseases, malignant diseases, and the * chronic 
constitutional diseases,’ such as syphihs, tuberculosis, 
Bright’s disease, albuminoid msease, Addison’s 
disease, and others, the cause of the anaemia is ex- 
tremely complex But the majority of the cases of 
anaemia that are regarded and treated as such fall 
into the class to which the name of tdtopa/Atc has 
been applied In such cases the anaemic condition 
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IS due, not to any disease so called, but to disturb* 
ance of nutrition generally — that is, of the healthy 
relation between me demands of the system and the 
supply of nutnent matenal This condition occurs 
chiefly in children and young women, at the period 
of bodily growth and of the development and early 
activity of the sexual functions , and when, as so 
frequently and unfortunately happens, the air, food, 
occupation, and nervous relations of the individual 
are all more or less unwholesome 

Anatomical Characters — The blood suffers 
three pnncipal changes in declared anaemia, namely 
(l) increase or deficiency (oligaemia) in amount , (2) 
deficiency in red corpuscles or haemoglobin (oligocy- 
thaemia, aglobulism) , and (3) deficiency in albumi- 
nous constituents (hypalbuminosis) Of these oligae- 
mia is the rarest, the total amount of blood being 
often increased {see Chlorosis) Aglobulism is a 
very early and common, as well as the most 
obstinate, change in the blood Hypalbummosis is 
the most advanced and perhaps the most senous 
alteration of the three {see Blood, Morbid Condi- 
tions of) The blood is watery and pale , has a 
diminished specific gravity , and coagulates slowly 
and loosely, or in aggravated cases not at all, settling 
into three layers—^onsistmg respectively of red 
corpuscles, white corpuscles, and plasma The 
body presents certain changes directly due to the 
state of the blood Whether the anaemia be local 
or general, the corresponding parts are blanched 
and * bloodless ’ The cells of the tissues become 
atrophied and degenerate, in consequence of, and 
in proportion to, the interference with their plastic 
and functional activity respectively , and the so- 
called * anaemic ’ form of fatty heart, liver, kidneys, 
and other organs is the result If death occur 
suddenly from acute anaemia, the heart is found 
empty and contracted 

Pathology — When the volume of blood in the 
body has been reduced by repeated small haemor- 
rhages, the phenomena that supervene, while they 
express the want of blood as a whole, and of its 
several constituents, are chiefly referable to the 
loss of two of these constituents — the albuminous 
substances and the red corpuscles or haemoglobin, 
that IS, of the oxidisable and the oxidising matenals. 
The same effects will be produced by a dram of the 
liquid part only of the blood, or by poverty of the 
blood from any of the causes enumerated above, 
whether of the nature of waste or of want , masmudii 
as loss of plasma speedily affects the nutrition of the 
red corpuscles These phenomena constitute the 
symptoms of the anaemic condition whatever may 
be Its cause , their relative prominence naturally 
varying according to an immense number of circum- 
stances 

Symptoms — ^The subjects of anaemia are usually 
girls and young women Their general appearance, 
which IS sinking, is one of j^or, debility, and 
variable loss of feminme fulness. The visible parts 
of the surface are palhd, often with a tinge of dusky 
brown on the eyehds and the badks of the hands ; 
the clearness of the complexion vanes with the 
normal pigmentation of the body , the skin is soft, 
satmy, and rather loose. The mucous surfaces ajlsc 
are blanched , the sclerotic is pearly blue. The. 
loss of flesh may be moderate, or it may be con- 
siderable The extremities are cold, and the legs 
and lower eyelids are often oedematous, ]^exia 
is occasionally present, the tempmture rising as 
high as 102^ F. or even more. Eodily strengm n 
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reduced ; muscular force is diminished, while 
myalgia is common ; an air of languor and Mrant of 
vigour pervades the whole demeanour ; and the 
patient is sleepy, dull, and depressed. The subject 
of anaemia genei^ly complains of weakness, vanous 
pains about the body and head, and marked short- 
ness of breath on the least exertion. The last 
symptom is unaccompanied by other evidence of 
respiratory derangement ; in dimeter the breathing 
is r^^lar, and short or even panting. The 
symptoms referable to the circulation consist chiefly 
of palpitation on exertion ; a tendency to faint ; and 
pain or distress over the cardiac r^on. The 
physical signs indicate cardiac enlargement of 
variable degree. A rough systolic murmur is 
usually heard over the pulmonary artery ; a soft 
qrstolic murmur at the aortic base, in the mitral 
area, possibly over the whole prsecordia, and even 
at the scapular apex j the second sound is often 
universally accentuated. Over the cervical vessels 
a systolic murmur is commonly audible, followed 
by a sharp sound ; in the neck a loud venous hum. 
The cervical vessels may throb ; the radial pulse is 
small, weak, and of variable but usually increased 
frequency and suddenness. There is a tendency to 
hsemorrhages, especially epistaxis ; and petechias 
are occasionally observed. The digestive system is 
markedly affected, as shown by loss or perversion 
of appetite ; an anaemic, often clean, but variable 
tongue ; dyspepsia, nausea, and sickness after 
meals or on rising ; and constipation, which is 
present in the majority of cases, and is frequently 
prolonged and severe. The menstrual functions 
are almost always deranged : amenorrhoea is com- 
mon, in some form ; menorrhagia is rare (except as 
a cause of anaemia)'; dysmeiiorrhoea is frequently 
associated ; and leucorrhoea is the rule. The urine 
varies greatly. Headache, tinnitus aurium, and 
other cerebral symptoms are common. There may 
be swelling of the optic disc. Blood drawn from 
the finger shows aglobulism. Blood, Ex- 
amination of. 

Course and Terminations.— The course of 
ansemia in this form is essentially slow and pro- 
gressive, unless it is checked ; the duration is per- 
fectly indefinite. The course of the symptomatic 
form will naturally vary with its cause. Idiopathic 
ansemia rarely terminates fatally ; and, when it does 
so, the event may be referred, with few exceptions, 
to some complication. Occasionally, however, it 
pre^esses steadily to death. AnvBmia, PER- 
NICIOUS. 

Intercurrent diseases may be expected to be 
severe in an anaemic condition, in proportion to its 
degree. Soe Combined Degeneration of the 
Spinal Cord. 

Diagnosis. — Anaemia is generally recognised 
with the greatest ease, and the chief question of 
diagnosis relates to its oaust. The first point to be 
determined, therefore, is whether it is not sj^m- 
fUmatic of ^me more grave state, such as tuber- 
culosis, syphilis, albuminoid disease, or some other 
of the many possible causes of poverty of blood. 
Having settled that the anaemia is idiopathic^ we 
must next exclude two diseases with which it may 
be confounded, namely chlorosis and leuchsemia. 
Chlorosis, in which the plasma is not considered to 
be altered, and which possesses otherwise a special 
pathology, is expressed the yellow tint of skin, by 
the absence of wasting and of dro{^, as well as by 
other features {see Chlorosis). Ilie diagnosb of 


pernicious ansemia is fully given in the article on 
that subject. Leuchsemia is recognised by examina- 
tion of the blood and spleen. The starting-point of 
the blood-chance in idiopathic ansemia can only be 
discovered by investigation of all the facts of the 
case. 

Prognosis. — ^The prognosis of anaemia is favour- 
able as regards life. In simple anaemia from loss of 
blood, the patient may assured of speedy and 
complete recovery. In idiopathic anaemia, however, 
this promise cam be given only when the cause can 
be removed or avoided. Under favourable circum- 
stances and judicious treatment, improvement will 
begin almost immediately ; and health should be 
restored after a few weeks or months. 

Treatment. — The treatment of anasmia, when 
it is symptomatic of some more grave condition, such 
as Bright’s disease or phthisis, does not requiie 
notice here. When blood has been lost in serious 
quantity, without other injury of consequence, it will 
w naturally restored if but sufficient time be given, 
and interference otherwise avoided. Attention to 
the ordinary rules of health, abundance of food and 
air, and moderate exercise, will surely if slowly 
restore the patient, without the administration of a 
single drug. Even in this case, however, treatment 
may be of great service, by arresting, if necessary, 
the cause of the anaemia, such as menorrhagia or 
epistaxis ; and by assisting nature, if the condition 
should threaten at any time to become intensified by 
its own effects. 

But before the blood can be restored in the large 
and ill-defined group of cases known as idiopathic 
anaemia, the uiSiealthy influences under which the 
patient is placed, and the functional and other de- 
rangements which are usually accountable for the 
imperfect sanguification, must be discovered and cor- 
rected. Each case must be treated on its own merits, 
routine being avoided. Where the aetiology is 
complex, treatment must be equally general, and 
the whole system of life will have to be reformed. 
On the other hand, in the rapidly growing child and 
youth, and still more in girls at puberty, the great 
demand for nutritive material must be duly con- 
sidered, and every obstacle to its supply removed. 
When other than direct discharges are draining the 
blood, they must be checked. Lactation may have 
to be forbidden ; and leucorrhoea and spermatorrhoea 
will sometimes demand local treatment. 

The removal of the cause being thus made the 
first element in treatment, means must next be 
adopted for the restoration of the blood. To accom- 
plish this, it will be necessary to bring the alimentary 
tract and the organs of sanguification into a healthy 
state. Dyspepsia and constipation require imme- 
diate treatment. The best plan is to begin with a 
brisk purge, and to follow this up with a course of 
iron and aloes in pills every night, so as to secure 
one, and only one, daily evacuation of the bowels. 
Therewith a bitter and alkaline stomachic mixture 
may be given before meals for a few weeks. The 
food must be carefully ordered, so that it shall 
not only supply the albuminous elements that are 
speciallv deficient in the blood, but be retained, 
digested, and absorbed. 

The process of sanguification may be successfully 
assisted by means of drugs. Iron is the sovereign 
remedy for aglobulism ; and, practically speaking, it 
speedily becomes a question in the medicinal treat- 
ment of a case of ansemia in what form iron is to be 
given. The compound iron mixture of the pharma- 
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copoeia, perhaps, answers more frequently than any 
other , but, on the one hand, when (there is con- 
stipation, as IS so often the case, combinations of 
aloes and iron in pill, or a mixture contaimng the 
protosulphate with purgative saline sulphates, will 
De more suitable for a time , on the other hand, when 
there is a tendency to discharges, the persalts with 
bitters, combined, if necessary, with sulphate of 
magnesium, will answer the purpose better Com- 
pounds of iron with quinine or strychnine should 
be given in cases where less marked ansemia occurs 
in older subjects, with nervous depression and 
general want of vigour In special cases the ferrum 
redactum, saccharated carbonate, or the vinum fern 
(with compound decoction of aloes in constipated 
subjects), ammomo-citrate of iron, or Blaud*s pill 
may be ordered Some patients cannot take iron 
except in the effervescing form , others only if it is 
presented to them highly diluted — for instance, as a 
few drops of the tincture of the perchlonde m a 
glass of water To meet this difficulty, as well as 
to secure the benefit of many other recuperative 
influences, a course of chalybeate waters may be 
the best means that can be devised (s/a Mineral 
Waters) The addition of arsenic to the iron 
IS invaluable in many cases , in other instances 
arsenic alone, given as Fowler’s solution, proves 
eminently successful after iron has failed Accord- 
ing to some authorities, manganese assists the action 
of iron Cod-hver oil is sometimes prescribed with 
success Other symptoms must be treated on 
ordinary principles Uterine complaints demand 
special attention , and bromides, ergot, opium, and 
other sedatives and astnngents are indicated where 
excitement and excessive discharge are present 

While these dietetic and medicinal measures are 
being earned out, it is impossible to insist too 
strongly upon attention to bodily and mental 
hygiene the use of the tepid morning bath , the 
proper disposal of time in relation to exercise, 
education, and amusement , healthy clothing, or 
rather ‘ dress , * the avoidance of unwholesome 
excitement , early hours , and sufficient sleep In 
a large number of cases change of air fulfils many 
6 f these conditions On the other hand, in acute 
anaemia, as well as in severe cases of every kind, 
rest in bed is imperative for a few days Time is an 
essential element in the cure A frequent change 
in the form of the medicinal remedies is also ad- 
visable J Mitchell Bruce 

AN/EMIA, LYMPHATIC— A form of anaemia 
which IS associated with a peculiar affection of the 
lymphatic system Sgg Lymphadenoma 

AN>EMIA, PERNICIOUS — Synon Fr 
Animte pemtcuuse progressive ^ Ger Progressive 
tenmewse Anamte 

Definition — A progressive haemolytic process 
affecting both sexes, especially in middle life, charac- 
terised by fatty degeneration of the heart and retinal 
haemorrhages, and in nearly all cases terminating 
fatally 

Permcious anaemia includes two vaneties . the 
pnmary, essential, or * idiopathic anaemia * of Ad- 
dison , and the deuteropathic, symptomatic, or 
secondary anaemia of German authors The chmeal 
sjrmptoms in the two vaneties are, on the whole, 
alike Whilst it is possible that permcious anaemia 
is really not a disease per se, but a group of sym- 
ptoms, yet for cUmcal purpose these symptoms are 
constant enough to constitute a distinct disease 


ANAEMIA, PERNICIOUS 

AStiolooy — Pernicious anaemia occurs about 
equally m men and women, unless we mdude all 
cases of ffital or severe anaemia secondary to utenne 
haemorrhage In women the disease is most fre- 
quently met with between the ages of 20 and 40 
(the penod of child-beanng), whereas m men it 
occurs most frequently between 40 and 60 The 
youngest age on record is 7, the oldest is 68 Al- 
though the disease is more common among country 
people than town-dwellers, this cannot be asenbed 
to their respective occupations 

Among the better classes the disease is uncommon , 
when It does occur, no cause can be ascertained, 
excepting, in a few instances, mental worry, gnef, 
or fnght. It occurs with especial frequency m 
countries the inhabitants of which are poor and 
insufficiently supplied with food, particularly nitro- 
genous food, and who live in small, over-crowded, 
badly hghted, and ill-ventilated houses Repeated 
pregnancies, especially in women who are badly 
nourished or suffer ftom ordinary bloodlessness, are 
also a cause of permcious anaemia. It seldom aflfects 
pnmiparae Excessive lactation, severe puerperal 
or other haemorrhages, dyspepsia, and the uncontrol- 
lable vomiting frequently met with dunng pregnancy, 
are considered by many authors to rank as causes 
of the secondary form of this disease some German 
authonties include parasites, such as the Ankylostoma 
duodenale and the Bothnocephalus latus. Malana 
and yellow fever have also been antecedent to this 
form of anaemia, and Miiller has called attention 
to the connection of constitutional syphilis with 
this disease Septic infection has been urged as a 
cause of the disease, and William Hunter has re 
cently called attention to the frequency with which 
patients suffenng from this form of anaemia are the 
subjects of septic infection arising from canous teeth 
and stumps He considers the disease to be a 
toxaemia, the result of a specific infection of the 
d^estive tract, and the chief source of infection to 
be through the mouth in connection with long-con- 
tinued cano-necroUc conditions of the teeth , some- 
times possibly from stomatitis ansing from other 
causes, e,g drain-poisons 

Anatomical Characters —As a rule the body 
IS not emaciated , indeed a thick layer of subcu- 
taneous fat, of canary-yellow colour, is usually 
found The muscles are of good colour The 
heart and the great vessels contain but httle blood ; 
this IS of a pale colour and often uncoagulated. The 
heart itself presents well-marked fatty degeneration, 
having the charactenstic ‘ tabby cat * appearance 
The fatty degeneration affects the ventndes more 
than the auncles, the left ventricle more than the 
nght, and the musculi papillares more than any 
other part This is the most constant of ihe morbid 
anatomical conditions The cavities are sometimes 
dilated , the valves are normal Flecks of fatty 
degeneration are commonlvseen affecting the mtima 
of the large arteries, and the same change probably 
occurs in the capillary vessels, explaining perhaps 
the occurrence of petechis; and retinal haemorrhages 
Small ecchymoses occur in the bram, serous mem- 
branes, and elsewhere. Passive effusions mto the 
serous cavities are not uncommon 

All the organs of the body, with the exception of 
the spleen, look very pale, as if their vessels had 
been washed out with water. The hver is generally 
fiitty, but is not much enlarged. The spleen may 
be normal, small, or somewhat enlai^, but never 
attains great dimensions, as in leuchsemia. The 
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kidneys are pale, often showing slight fatty change. 
The mucous membrane of the stomach and intestines 
often exhibits haemorrhagic erosions ; and atrophy 
of the tubular glands of the former has been de- 
scribed. 

The marrow of the bones may be normal, or the 
red marrow increased ; in some cases the yellow 
marrow of the long bones has been replaced by red 
— probably a result of the disease rather than the 
cause of it. 

Symptoms. — The patient suffers from weariness, 
lassitude, headache, vertigo, and dizziness, with 
faintness, palpitation, and breathlessness on exertion. 
These symptoms make their approach in so slow 
and insidious a manner that the patient is unable 
to fix the date of their onset, and probably does not 
seek medical advice until he is incapacitated for 
mental or bodily work. 

The aspect of the patient is characteristic : the 
mucous membranes are pale ; the skin is usually of 
a light lemon-yellow colour, ‘ like white wax changed 
by age.’ The conjunctiva are white, though the 
presence of yellow fat beneath might lead a careless 
observer to believe there was slight jaundice. The 
patient is seldom emaciated. There is often slight 
oedema of the lower eyelids and of the feet, but 
these symptoms are generally late in appearing. 
The intellect is usually unimpaired, but answers to 
questions are slow, apathetic, and delivered in a low 
tone of voice, sometimes interrupted by long-drawn 
sighs. Sleep is occasionally, but not usually, heavy, 
insomnia being a more constant symptom. The 
tongue is pale, smooth, and dry ; the breath offen- 
sive, with a cadaveric odour in severe cases. Stoma- 
titis and bleeding gums are sometimes met with. 
In many cases dyspepsia, flatulent eructations, 
vomiting, and a painful sinking feeling at the epi- 
gastrium are prominent symptoms. These gastric 
disturbances are attributed by certain authorities to 
irritation of the cerebral centres by ansemia, by others 
to atrophy of the gastric glands. The gastric juice 
in a number of cases has been found to be deficient 
in hydrochloric acid, and in some few cases this acid 
has been absent, thus accounting for slow and im- 
perfect digestion, anorexia, and nausea. Some 
patients, however, eat well, even to excess. Con- 
stipation or diarrhoea may occur, but usually the 
stools are of normal colour. Dyspnoea is sometimes 
the first symptom complained of. The breathing is 
generally accelerated, and, in advanced cases, is 
deep and noisy. The laboured breathing increases 
with the diminution of haemoglobin, but not so 
rapidly as other symptoms, and is often absent as 
long as the patient is at rest. The action of the 
heart is regular and frequent. Sometimes there is 
visible evidence of dilatation, the impulse being 
diffused, and the area of prcecordial dulness increa.sed 
laterally. Systolic murmurs are heard over the 
carduK' region, sometimes loudest at the base, some- 
uuu’s at the apex. A venous bruit in the neck is 
generally present. The pulse ranges between lOO 
and 120, and is regular, compressible, not small, 
often jerky, and possibly dicrotic. 

One of the most striking clinical features of 
pernicious anaemia is the supervention of kamor- 
rkages. Epistaxis, menorrhagia, sometimes cerebral 
haemorrhage, and towards the close of life petechial 
haemorrhages and purpuric eruptions, may occur ; 
but by far the most important are retinal haemor- 
rhages, because they serve as a diagnostic symptom 
of great value. The condition of the optic disc is 


shown in the accompanying figure (fig. i). For 
purposes of comparison reference should also be 
made to the coloured plates in the article on Ophthal- 
moscope in Medicine. The fundus is pale, the 
arteries are narrow, the veins broad ; the haemor- 
rhages are generally multiple, and flame-shaped, 
from their situation in the layer of nerve-fibres. 
They appear os linear striae, rounded spots or 



Fig. t.— R etinal h»morrhage. After Quincke. 


patches, clustered around the optic disc, and may 
have whitish or yellowish centres, due in part to 
leucocytes, in part to degeneration. These haemor- 
rhages may be quickly absorbed, often lasting only 
a few weeks. There may be no disturbance of 
vision, unless the haemorrhages are situated in the 
maculae luteae. In all the six cases observed by the 
writer retinal haemorrhages were present. 

Pyrexia is the rule in pernicious anaemia. It 
may be continuous for months, the evening tempera- 
ture reaching ioo°~ioi° F. ; or it may be inter- 
mittent with sudden exacerbations. The pyrexia 
as a rule is not severe, but occasionally the tempera- 
ture may rise to 105° or 106° F. On the other 
hand, it may fall even as much as 10° below 
normal previous to death. Possibly the intermittent 
pyrexia may have some relationship to the toxaemia 
which causes the haemolytic process. 

The urine may be normal in quantity, except at 
the close of life, when it is often considerably 
diminished. It seldom contains albumen and 
never sugar. It is often of a deep colour, contain- 
ing excess of urobilin, and there may be a direct 
association between the depth of colour and the 
haemolytic process. In other instances, however, 
it is quite pale. The amount of nitrogen excreted 
per diem may be less than normal ; but, as a rule, 
it is more than can be accounted for by the nitro- 
genous ingesta. Consequently it must be derived 
from the excessive waste of blood and tissue; but 
an incomplete oxidation of the nitrogenous sub- 
stances leads to an excretion of urea and a deposi- 
tion of fat. Uric acid often occurs in considerable 
quantities ; indican, pathological urobilin, and 
pentamethylene-diamine have also been found in 
the urine, suggesting a morbid process in the 
gastro-intestinal tract. Free iron has been dis- 
covered in the urine by William Hunter. 
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Blood — The blood in pernicious an emit prt 
senls no changes absoluteU chiractcrisin. of the 
disease Wlien drawn, it appears pale and watery, 
and the specific gravity is often greatly reduced 
Examined microscopicalh , it imanihlv shows a 
considerable diminution in the number of red 
corpuscles, which may be reduced to 5cx),ooo per 
c mm — of the normal — or even less in the last 
stages of the disease, the lowest estimation on 
record being 143,000 (Quincke) Generally there 
i^ 1 striking variation in the form md size of m \nv 
ot tht rc d corpuscles Morbid Conditions 

of- coloured plate) It will be seen thit some ire 
muih lir}7Lr than normal (macroevtes) , many, 
agiin, are pear shijied or ha\e in irregular contour 
(poikiloe)tes) , and, finally, there are to be sttn 
numbers of small, imperfectly developed corpuscles 
(nnerorytes) In a stained film piepiritum niim 
hers of nucleated red corpuscles aie usu illy found, 
and someliiiKS eosinophilous cells 1 he corpuscles 
aie usualli ot good colour Then is noleuchemia, 
but grinulir masses aie common llajem holds 
tint the prtsenee of nucleated red corpuscles is a 
prise omen There is a gre it diminution of h emo 
globin in the blood — sometimes in pio|>oition to 
the 1 illiiig off in nunilx-Ts of the corpusc les , but, 
owing to m iny of the corpuscles being more highly 
charged with colouring mittir thin noirnal, the 
hein«jglol)in value of the blood miy be evtssive 
111 leluion to tiu number of the corpuscles 
Bi ooi), Morbid Conditions of 

I he spleen and liver ire in some cases eiiliretd, 
especially the former llieie is also t\i(icme of 
attirtion of mother imjiort int structure eonncited 
witli the elibiirilion of tlie blood — nunel), the 
boms Ihese may be tender, and the sternum is 
esptdilly liible to be so iffected 

Nikvous Symi'IOMS -Luhiheim was the first 
to call attention to i coinhimd degem rition of the 
posterior and latiril eolmnns ol the sjiinil cord, in 
cises of profound an\,mii Some of the eiscs in 
V hich this degeneration has been found are rather 
cises of issociated grive inemia thin of true 
pernifious anxmii It is jio^sibh Ihit a toxa.nii i 
wnuh causes the hamolytu jiroeess miv also ciusi 
the degenerition of the trirtsol nerve fibres of the 
spin il cord Such d( gi ner ition cannot lie piodueed 
b} experiment il ana,nii i in animals ind although 
the anj’inia would undoubtedly tend to ircelerile a 
degeneritiie process, the evnlence r it her points to 
a toxin as the essential ciuse Ihe symptoms ire 
mostly rel itcd to disorders of nuitihty, vi/ itixia 
and piriplegia C omrini«d I)i i 1 npraiion 01 
IHI Spinai Cord) ihe aneimi may however be 
as^-igned as the eiuse of vaiious functional nervous 
di^tuibances, vi/ irritability, loss of memory, in- 
somnii, and in severe cases delirium ind other 
mental disturbances, and convulsions and coma 
which sometimes precede the fitil termination 
MonoplcLni, hemiplegia, ind other symptoms in- 
dicating deslructue lesions of the brain may occa- 
sionalH iiise from cerebral ha.morrhige 

CouKsp, Duraiiun, I frminations, and 
Proonosis — Of no cases collected by Sidney 
Coupland, the total duration of the symptoms in 52 
was from I to 6 months , in 24 from 6 to 12 
months , in 25 from I to 2 years , in the remaining 
12 cases they lasted lor periods of over 2 years Of 
130 cases of primary idiopathic anjemia collected 
by Pye-bmith, 30 are said to have recovered 
Death is usually the result simplv of anxmia, ind 


special conipliealions are exceptional The pro- 
Stratton and wtakntss imreise, the hculuht, 
vertigo, and vomiting become more distrtssing the 
breathing Ixcoines hurried, hlxnired, ind ditp 
(‘ air hunger ‘) , the cardiac pilpitation is moie 
marked , and the pitieiit usually falls mtondiowsv, 
lethargic state, either hing imp issue, or tossing 
aliout in restless delirium Occisionilb hereininis 
conscious to tht list, unible to sleep, iiid fttling 
utterly misirihle nul dejected in lonsequtnct of 
the distressing heuluhc \tul vomiting De ith ini) 
(xcisionallv otiur siuldcnlj from syncope 

Some authois dispute the possibility of true 
pernicious animii being cimd and uigi lint 
those I ises which rtiovci i lunot be consuKud 
‘ pernicious ’ The prognosis is alw ijs grave, if not 
absoliiteh 1x1(1, anil even when 1 palinit tmpiovcs 
under tie itment, ind the condition of the itiood 
would give hojxs of a cure i gun tie il ojmnon 
should ilw lys be gU( n tor a fre di (\ ueibiiion of 
pyieMi, with heinolvsis, and i leUiin of the 
svmpioins in in iggiivited form, genet illy on iir 
will lout an\ appuent cuisi 

I'Ai 1101 01 Y 1 he eximmation of the blooil and 
urine dunng life tikin 111 lonjinulon with t)u 
cliuiges found in eeiUin iirgins ifitr di illi his 
thrown some liidit upon the ihse ise In he illh a 
const ml equililnium is muni lined Ixlwim In mo 
genesis and h einolysis Ihe jngnieni ot the iiinie 
(uiobilin) and the i>igin(nt of the tins (ste r< obiltn) 
ire Ixith iron free dinv itivis of himoglobin f he 
duly loss of these non fite thrivituis oflnmo 
glolmi itiords evideiH e ot iconstint ind fiitl) uni 
foim elestruction «)f ri'd blood -cor pust Ks which is 
continu lily being bal me i d bj if on i spoiuling h i ino 
genesis 1 lu ni w eoi[)US( Its lie foinud piobibiy 
in the mirrowof boiu, illhoiigh some ml hoi it ns 
consider tliil the l>l()od pl ili kts m ly bi their 
intin dents 1' xpi riineiits on iinmils 111 wlndi 
iiienni his bnn prodiu ed by sunessive bloofl 
leltingshive shown tint llu inirrow of bom lu ri 
tikes on anabnorinil function il utivily, ind tint 
mieleited (oipusfles, which iif a e h ir if tc iistu of 
jieinidom in Lima, 111 ly ippear in tlu (nnililing 
i)lf>od there in many n isons for btlitvinn lint 
jurnicious ina mi i is dut not to i 1 iilun in In mo 
genesis but to ixnssive lnmoly-»js emsid l>y llu 
ibs<iiptif>n from llie ilimenlary einal of i (o%in( 
which induees a destruction of tlu blood in Ihe jioiiil 
(ircul it ion Qumeke first showed tint in the spl« e a 

ind kidneys ind esfieci illy in tlu liver tn inni 
derivative of Inmoglohin (In mosidi rin) e xi tid in 
so great alnind ince as to eonslitule i post mortem 
f haract eristic of the flisi ise It • iii be ii idily 
de inonstrited by pi icing slues of tlu orgiii in i 
solution of immonium sulphuic whuh turns it coil 
blick, or beltfr still by plum/ tlu in in i soluluui 
of fcrroryinide of pot i sium uidulitnl with 

hydrochloric and If thin ‘•l( lions be pnjiind in 
tins wiy. It will be found lint the blue pirtuies 
are iiuist numerous in the )K>rt iI /one e>f tlu lolmk 
In one acute ( ist, observed by the writer, 

the blood corpusr It contiiiudin tlu bran(lu”> of 

the porlil vein were in all stages of di ante gr iliori, 
and in the eU<t numbers of blue sinned /rimihs 
could be si in, thu-. affording pnsumptivi e videiuc 
that the In me >ly tic process w is due te> tlu ebv»rp 
tion from the aliment iry canal of some igi nl vvhn h 
induced this chemicil chinge in the huno'dobin 
The amount tjf free iron whu h can be obt iiiu d from 
a normal liver is comp iratively small, but in 
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pernicious anaemia it is of considerable quantity. 
Thus from a liver weighing 1,240 grammes 
Vasey obtained for the writer 27 grammes of 
ferric oxide. Not only does the liver contain this 
free iron, but also the spleen and kidneys, though to 
a much less extent. There is thus evidence of the 
existence in these organs of iron which is not again 
utilised for the formation of hoemoglobin. By the 
side of this fact we must place another, namely the 
presence of excess of urobilin in the urine, as further 
evidence ofincreased destruction of the red corpuscles. 
Along with this haemolysis there may be found in a 
great number of the cases evidence of an increased 
haemogenesis in the fact that there is an increase of 
red marrow and often a conversion of the yellow mar* 
row into red. This myelogenic change in some cases 
is so marked that some authorities consider it to be 
a cause of the disease and not a result. 

Now red corpuscles containing a due amount of 
haemoglobin cannot be manufactured without iron ; 
and although in pernicious anaemia the colour of the 
corpuscles may be even darker than normal, this 
does not show that they contain a sufficiency of iron. 
Since there is a large amount of iron lying useless 
in the liver, it might be suggested that this organ 
has a ferrogenic function (Delepine) which is dis- 
arranged, so that the iron cannot be re-utilised and 
that consequently although the disease may be 
primarily haemolytic yet there is a disturbance of 
the haemogenic function, progressive in character. 
Not only, however, do the corpuscles diminish 
in number, but the specific gravity of the blood 
is often much lower than normal. The evidence 
seems to support the view that there is absorbed 
from the alimentary canal some poison which 
causes chemical change in the blood of the portal 
system. The fact that in many cases the hydro- 
chloric acid IS diminished or even absent from the 
gastric juice would support the view of a change 
in the mucous membrane, possibly due, as Hunter 
suggests, to an infective catarrh, especially when 
gastric disturbances form so prominent a feature of 
the disease. The absence of the hydrochloric acid, 
however, alone could not cause pernicious anaemia, 
for in cancer of the stomach, in which this acid is 
usually absent, we do not have the chnical and 



Fig. 2. — Section of the liver showin;^ a single lobule after 
treatment with ferrocyanide of potassium solution and 
hydrochlonc acid 'J he dark shading indicates the deposit 
of iron in the portal zone x 75. 

pathological phenomena of the disease, notwith- 
standing the associated ansemia {see Blood, Morbid 
Conditions of). But if the infective catarrh spread 
to the intestine, as suggested by Hunter, it is 


possible that the normal vital resistance to the ab- 
sorption of poisonous substances engendered by 
fermentative processes occurring therein might be 
in abeyance, and poisons could be absorbed which 
would lead to an altered condition of the portal 
blood, disintegration of the corpuscles and deposi- 
tion of iron in the liver, with excess of the iron- free 
derivative of the hfemoglobin (urobilin) in the urine. 
The fever which often shows exacerbations coinci- 
dent with evidence of increased haemolysis suggests 
a toxaemia ; the fact that a few successful cures 
have been reported (Gibson) by antiseptics such as 
i8-naphthol suggests the plausibility of this hypo- 
thesis. The writer’s experience does not support 
the view that the anaemia is due to haemorrhages. 
Some authors include in pernicious anaemia cases of 
grave and fatal ansemia due to definite causes, such 
as Ankylostoma duodenale ; it may however be 
remarked that in connection with the anaemia 
caused by this parasite there is no great excess of 
free iron in the liver. The evidence in favour of a 
specific bacterial cause is still very incomplete. 

Although no specific organisms have been found 
in the blood or organs in this disease, yet many of 
the symptoms — viz. the gastro-intestinal disturbances, 
the peculiar cadaveric odour of the breath, the 
irregular attacks of pyrexia, and the presence of 
indican and other bodies in the urine— suggest the 
absorption by the portal circulation of some poison 
formed by the growth of micro-organisms. It has 
been shown that the blood in pernicious anaemia, as 
in many septic diseases, after being drawn allows 
hsemoglobin-crystals to form spontaneously. When 
arsenic is administered, the blood is said to lose this 
property, suggesting an explanation of the value ot 
the drug in the treatment of the disease. Again, it 
putnd serum be added to healthy blood, crystals of 
haemoglobin form. It is possible therefore that some 
intestinal poison sets up a haemolytic process in the 
portal circulation, and that the haemoglobin is 
broken up in the liver — into urobilin, which escapes 
by the urine, and free iron, which remains in the 
cells and capillaries of the portal zone. The 
urobilin, which passes from the hepatic veins into 
the general circulation, gives rise before its excretion 
to the lemon-yellow colour of the skin and fat 
(urobilin-jaundice). 

Diagnosis. — The principal diagnostic features of 
pernicious anaemia are the following; (i) the 
patient is usually middle-aged ; and, except in the 
case of women, there is nothing to account for the 
onset of the disease ; (2) the absence of any organic 
disease ; (3) the severe and progressive anaemia ; 
(4) the great diminution of the corpuscles and 
colouring matter of the blood ; (5) alteration in the 
shape and sue of the corpuscles and the presence of 
nucleated corpuscles ; (6) signs of fatty degeneration 
of the heart, without arterial degeneration or 
valvular disease ; (7) retinal haemorrhages ; (8) 
irregular and occasional pyrexia ; (9) no emaciation, 
but frequently rather an excess of subcutaneous fat ; 
(10) lemon-yellow coloured skin and high-coloured 
urine ; (ii) gastric disturbances; (12) carious teeth 
and stomatitis. 

The diseases for which pernicious anaemia has 
been mistaken are Bright’s disease, ulcerative 
endocarditis, tuberculosis, Addison’s disease, cir- 
rhosis of the liver, cancer of the stomach and 
malignant disease of other internal organs, chionic 
ulcer of the stomach, parasitic afifections, such as 
ankylostomiasis and pseudo-leuchaemia myelo- 
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genica. It occurs at an age when idiopathic ansemia 
or chlorosis is unlikely to be met with , moreover 
an examination of the blood should serve to differ- 
entiate It See Blood, Examination of. 

Treatment — Preparations of iron are useless m 
pernicious ansemia, and occasionally even injunous 
Most of the recorded cases of recovery have been 
treated with arsenic Although it is not a specific. 
It generally prolongs life Liquor arsenicalis should 
be given m 3*minim doses, rapidly increased to 
lo minims, three times a day , and if it cannot be 
tolerated, on account of gastnc disturbances, it may 
be administered subcutaneously Hayem recom- 
mends m addition the inhalation of 15 htres of 
oxygen a quarter of an hour before each of the two 
principal meals , and after meals a one per cent 
solution of hydrochloric acid Ferratin and bone- 
marrow are also remedies which have been tried 
with varied success A few most successful results 
have been obtained by the use of antiseptic drugs 
such as salol, /S naphthol, and bismuth sahcylate 
Cf, as seems probable, the toxine is generated in 
the alimentary canal by a fermentative process of 
microbial ongin, and absorbed by the portal system, 
it IS easy to understand that drugs which would 
arrest such a process might yield beneficial results 
Irrigation of the intestine and lavage of the 
stomach have also been tried in some cases with 
apparent success It is necessary to give a nutn- 
tious diet, very easy of digestion, such as milk, 
beef-tea, eggs, scraped raw beef, and meat-juice 
It IS sometimes necessaiy to limit the diet to pep- 
tonised or humanised milk, whey, and white of egg 
If vomiting be very severe, nutrient enemata may 
be used Transfusion has been tried m some cases, 
but It is doubtful whether it has ever done more 
than prolong life for a short time Defibnnated 
human blood should be used, and not more than 
half a pint should be mjected at once 

Frederick W Mott 

AN>€STHE8IA Local —Description — To 
produce local anaesthesia or, more correctly, local 
analgesia, one of the salts of cocaine or its 
analogues is injected into the tissue about to be 
operated on The detailed method now employed 
IS based upon the observation of Coming that 
cocaine applied to a sensory nerve in its couree 
abolishes sensation to pain throughout the tissues 
to which it IS distributed A sterilised watery solution 
ofhydfochlorate of cocaine (I to 2 per cent ) is injected 
by means of a fine hollow needle and syringe all 
over the area to be operated on In the first place 
It is distributed along the line of first incision 
directly under the epidermis, 1 e in the papillary 
layer of the skin, m such a way as to produce a 
white wheal Then by successive injections it is 
distributed layer by layer through the subgacent 
tissues, following as far as possible the distribution 
of the nerves If done properly the tissues are 
rendered analgesic in about five minutes and can 
be incised and dissected without causing pam 
for about half an hour This analgesia may be 
rendered more complete and rapid m tlie case of a 
hand, foot, finger, or toe, by previously checking 
the return of blood from the part by encifcling the 
part on the central side with 9. paece ef rubbei- 
lubing 

There is, however, always some risk of the toxic 
effects cocaine being (Mveloped. This has l0d 
to a search for some equally ef^dve but less dan- 


Mrous aiuesthetic, and such aTOeart to haxe 
found in an allied chemical substance, i8-£ac 
hydrochloride, which seems to be less toxiC 
cocaine in the proportion of one to five Th 
now used m the following solution : d-eue 
1 part, sodium chlonde 8 parts, water 1000 p 
The addition of eight parts of common salt 
thousand of water neutrahses the osmotic effec 
the latter, and thus ehminates one element 11 
production of pain. Such a solution may be 
m almost any amount required in the manner a 
described, as much as io| oz. having been emph 
in a single operation without any ill effect 
avoid causing pain the solution must be use 
body-heat and injected slowly A syringe, sten 
by boihng, and having a capacity of lo c.c., h 
best instrument to employ The most convei 
method for making the solution is to have pou 
made up in papers containing enough /S-euc 
and pure sodium chloride to make 7 oz. of solw 
This amount of boiling water is placed tog< 
with one of the powders in a beaker and hi 
for a few minutes The vessel is then covere 
keep out impunties and placed in a basin of 
water until cooled to blood-heat, after which 
kept in a warm water- bath to maintain 
desired temperature 

No toxic effects result from the use of /S-euc 
employed in this way But there are certain 
advantages from the operator’s point of view 
difficult for him to divest his mind of the im] 
Sion that the patient, who is perfectly conscioi 
also sensible of pam> especially as the sense of t 
is not abohshed He is therefore mchned to op 
more slowly and deliberately Indeed thi 
necessary for it must be remembered that 
dragging on tissues may affect structures outsidt 
zone of analgesia and so produce pam 
instance, in the case of a radical (^ration foi 
cure of inguinal hernia, though the fost incision 
dissection may be quite painless, any dragginj 
the cord will be felt acutely, as the proximal ps 
this structure cannot be reached by the mjeci 
Bearing this fact in mmd, however, we may a 
the evil by careful manipulation, though with s 
expenditure of time The artificial oedema prod 
by the injection is of little moment in most oj 
tions, but would be dangerous about the mout 
fauces, and the methcxl should never be used tl 

The chief advantages of the method are 
avoidance of the risks, immediate and remote 
general ansesthesia Moreover, the patient is 
denied food before or after the operation The: 
usually no vomiting, and this in itself elimu 
much distress and somensk, especially mabdon 
operations. The method is seen at its best in 
cases as strangulated hernia in old people who 
much run down, or where colotomy has to be 
formed These patients are proverluaily bad 
jects for chloroform or ether, and suffer mud 
many cases from subsequent vomiting Agai 
the excision of thyroid-tumours the me 
answers admirably The wnter during the lasi 
years l»s employed the method in numerous c 
operations, such as those for the radical cm 
hernia, for empyemata, for intestinal anastooi 
and for the removal of small tumours. 

The method has recently been extended m a 
remarkable way. Professor Bier caused some coc 
solution to be mjected into his own lumbar iq 
cord and into that of a fnend. The result was < 
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plete analgesia of both lower extremities. As a 
result of these experiments amputations of the Ita 
have been performed under similar conditions, and, 
according to the published accounts, absolutely 
without pain. The cases, however, are not numerous, 
and are insufficient to enable surgeons to decide as to 
the practical utility of the method. 

Arthur £. Barker. 

ANAESTH ETICS, Q EM ERAL.— Definition. 
General anaesthetics may be defined as dr^ 
capable of temporarily inducing gmercU surgical 
anasthesia^ i.e. a loss of consciousness and sensibility 
throughout the entire organism. 

Methods of producing ANiESTHEsiA.— The 
anaesthetics commonly employed are nitrous 
oxide, ether, chloroform, and the A.C.E. Mixture. 

Nitrous oxide is usually supplied, in liquefied 
form, in suitable cylinders. Fifteen ounces of the 
liquefied anaesthetic will furnish about fifty gallons 
of gas. Nitrous oxide may be inhaled (i) in its 
pure state j (2) it may be given mixed with air, 
either by letting the patient take an occasional breath 
of air, or by allowing the admixture of a definite 
percentage of air (10 to 20 per cent, according 
to the type of patient) with the anaesthetic gas before 
it is inhaled ; or (3) it may be administered mixed 
with oxygen (5 to 9 per cent.), a regulating stopcock 
being employed. Two cylinders should be coupled 
together in case one is emptied during the admini- 
stration. The average quantity of nitrous oxide 
remiired to anaesthetise patients for dental operations 
is five or six gallons, but if breathing ‘ to and fro ’ 
into the bag be permitted towards the end of the 
administration, a smaller quantity will suffice. 

Ether prepared from rectified spirit is preferable 
to that obtained from methylated spirit, although 
the latter variety may pass the Pharmacopoeial tests. 
Great care is necessary in using ether in the 
poximity of a naked flame, as the vapour is highly 
infiammable. There are two systems of etherisation, 
which may be termed the semi-open and the close 
respectively. In the first or semi-open system a 
felt cone or Rendle’s mask is used ; ether is poured 
upon the sponge within the cone or mask, and all 
expirations escape in the air. The second or close 
system involves the employment of a bag-inhaler, 
and there are two methods for appl3Hing this system, 
viz. Clover’s and Ormsby’s. 

Chloroform should be obtained in small bottles, 
which should be kept in a cool dark place. The 
author has been unable to detect any clinical differ- 
ences between Duncan and Flockhart’s chloroform 
prepared from rectified spirit and the chloroform 
of the same firm preparea from methylated spirit. 
There is only one system at present known of 
employing chloroform, viz. the open system, without 
re-breathing; but there are several methods of 
appl)dog this system. Of these two may be 
mentioned — Skinner’s and junker’s. Skinner’s 
mask, upon which chloroform is sprinkled from a 
drop-bottle, has advantages over lint, handkerchief, 
or towel, in that it is more manageable, and the 
chloroform is less likely to injure the skin. jUnker’s 
inhaler is principally of use when only analgesia is 
required, as in normal labour, and for maintaining 
anaesthesia during operations about the upper air- 
passages. It is a mistake to suppose that Junker’s 
mbaler necessarily robs chloroform of its dangers. 
For general use a Skinner’s frame is preferable to 
any other appliance. 


The A.C.E. mixture, which consists by volume 
of alcohol I part, chloroform 2 parts, and ether 
3 parts— the last two constituents being made firom 
rectified spirit — is useful in many cases. Equally 
good results are obtidnable without alcohol. The 
mixture is best administered by means of a Skinner’s 
mask, followed by a Rendle’s mask, but in the case 
of infants the former will suffice. 

It is advisable in many cases to use first one 
anaesthetic and afterwards to change to another. 
The following * successions of anasthetics * are valu- 
able: (i) the nitrous oxide — ether sequence; (2) 
the A.C.E. — ether sequence; and (3) the ether — 
chloroform sequence. The best method of adminis- 
tering ‘ Gas and Ether * is to adapt a partly full gas- 
bag to a Clover’s portable ether-inhaler. Clover’s 
combined ^as and ether apparatus is too cumbrous 
and complicated to be recommended. The great 
advantage of this sequence is that unconsciousness 
is rapidly induced without discomfort, and without 
struggling or excitement. The second of the se- 
quences mentioned is valuable when nitrous oxide 
cannnot be obtained. Anaesthesia is induced by the 
A.C.E. mixture, and at the commencement of 
rigidity the Rendle’s inhaler is changed for an 
Ormsby’s apparatus charged with ether. The third 
of the sequences mentioned is one which is often 
called for in consequence of difficulties experienced 
in etherisation. Whiile it is an exceedingly valuable 
one, considerable care and experience are needed in 
changing from ether to chloroform. As a general 
rule, patients should evince distinct signs of ap- 
proaching recovery from ether-anaesthesia before 
chloroform is applied, and under no circumstances 
should a change be effected during violent strug- 
gling. 

Preparations and Precautions.— However 
simple the case may appear to be, it must never be 
forgotten that the administration of an anaesthetic is 
a responsible task. Indeed, as a general rule, diffi- 
culties are more likely to arise in perfectly healthy 
patients, about to undergo or imdergoing trivial 
operations, than in cases which are apparently more 
serious. Anaesthetics should never be administered 
by unqualified persons. It is necessary to have 
had considerable experience before even moderate 
success can be achieved, and lives are undoubtedly 
often sacrificed owing to the administration of 
anaesthetics being placed in incompetent hands. 
There are certain preparations and precautions to 
be adopted on all occasions, (i) The anaesthetist 
should nave at hand a Mason’s gag, tongue-forceps, 
an efficient form of mouth-opener, instruments for 
tracheotomy, two or three pieces of sponge, a small 
mouth-prop, a towel and a small iksin. (2) All 
constricting clothing should be unfastened, artificial 
teeth removed, and loose teeth carefully noted. 
(3) With regard to diet, an interval of five hours 
between the last meal and the administration is 
generally advisable. For operations before zo A. M. 
nothing whatever should be given after the evening 
meal of the preceding day. For midday operations 
a light breakfiut of tea and toast five hours before 
may be permitted. In the case of very feeble sub- 
jects an enema of beef-tea and brandy an hour before 
the operation is advantageous. (4) An aperient 
should be given the night next but one before the 
operation, and an enema on the morning of the 
operation. (5) The best posture for the ad^nistra- 
don is the supine, the head, but not the shouldersy 
being slightly raised and turned to one side. la 
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cases of intestinal obstruction, or in others in which 
vomiting has been taking place, the patient should 
be anaesthetised with one shoulder raised by a pillow, 
and the head turned well to the opposite side 
Whatever posture be adopted, the head should be 
neither dexed nor extended upon the trunk. The 
semi-recumbent posture should be avoided, and the 
same may be said of a special posture, which is 
erroneously regarded as suitable for operations upon 
the throat, viz that in which the head is extended 
over the end of the table Patients should be in- 
structed to breathe through the mouth, rather than 
through the nose (6) The chest shoidd always be 
examined before selecting the anaesthetic 

Choice of ANiESTHETics —Whenever practi- 
cable, nitrous oxide should be employed, either with 
oxygen, with air, or alone, since it is the safest 
known anaesthetic If inadmissible or unobtainable, 
ether should be chosen In other words, nitrous 
oxide and ether should be the two routine anaes- 
thetics for general surgical work, the ACE mix- 
ture and chloroform being reserved for special cases 
and for special operations 

The Patient — As a rule women are more easily 
anaesthetised than men Infants and senile subjects 
usually take anaesthetics well, the ACE mixture 
producing good results Men of powerful build 
with thick necks must be anaesthetised with care 
Feebly developed subjects usually pass into an- 
aesthesia without trouble Vigorous, full-blooded, 
alcoholic patients, and very nervous subjects usuall} 
require considerable quantities of the anaesthetic, 
and the excessive use of tobacco may give nse to 
difficulties Patients suffenng from any respiratory 
difficulty, as well as those in whom respiration is 
particularly prone to become embarrassed under the 
anaesthetic, must be treated with caution The 
worst subjects for anaesthetics are ( I ) obese patients 
suffering from acute intestinal obstruction, with 
vomiting and abdominal distension; (2) cases of 
empyema with much dyspnoea, (3) patients with 
dyspnoea from tracheal pressure, especially if the 
obstructed breathing be associated with bronchial 
secretion or pulmonary oedema ; and (4) fat, flabby, 
alcoholic men suffenng from some exhausting 
disease Special care is needed in anaesthetising 
patients with nasal obstruction or enlarged tonsils 
In many of such cases, a small mouth-prop should 
be inserted between the teeth Those who arc 
subject to dyspnoea should be permitted to lie in the 
position most comfortable to them when an- 
aesthetised they can be cautiously moved Generally 
speaking, the presence of even moderate dyspnoea 
calls for chloroform ; but patients with chronic 
bronchitis, emphjrsema, and chronic lung-affections 
may usually be successfully anaesthetised by the 
ACE mixture The subjects of morbus cordis 
usually take anaesthetics well, provided that no 
asphyxial strain be thrown upon respiration or 
circulation As a general rule, the A C E nuxture 
gives the best results m cases of advanced heart 
disease * Close * ethensation should be avoided in 
this class of patients. Should there be a history of 
antecedent cerebral haemorrhage, ether is contra- 
indicated 

The Operation or Condition requiring 
AN iESTHBSiA. — Short operations withip or about 
the mouthy nosey and may be performed 

under nitrous oxide or ether The available penoG 
of anaesthesia after a dose of pure nitrous oxides is 
thirty seconds ; after a full admimstration of nitrous 
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oxide and oxygen, fort>-four seconds f after tliree or 
four minutes* etherisation, about ninety to one 
hundred and twenty seconds. By admimstoring 
ether for ten or twelve mmutes an anaesthesia <» 
about four or five mmutes may be secured. TnOdi* 
extraction, the removal of nasal polypi, tonsils, aud 
adenoid growths, and numerous other short opera- 
tions may thus be performed When a longer 
anaesthesia is desired, it is usually best to maintain 
It by means of chloroform, employmg a Jttnker*s 
inhaler for the purpose, the tube of which is passed 
into the nose or mouth A large ei^nence is 
needed to decide what particular degree of anaesthesia 
should be mamtamed The best posture for cases 
of this group IS, undoubtedly, the lateral. In this 
posture the tongue may be removed, the antrum 
opened up, and numerous other operations performed 
without the slightest embarrassment to oreathing 
When the actu^ cautery is to be used, the patient 
must be under chloroform, as ether-vapour is 
inflammable Should the purely dorsal or the 
sitting posture be employed, careful and repeated 
swabbing with coarse sponges, unattached to holders, 
will be needed Speaking generally it is advisable 
to retain the swallowing and cougmng reflexes in 
these cases In mtra-laryngeal operations (for which 
chloroform is needed) these reflexes must be 
abolished For operations about the nechy and 
particularly in thyrotomy, tracheotomy, and thy- 
roidectomy, chloroform should be used 

In ctbdomtnal surgery very deep anaesthesia is 
needed, and, unless the admmistrator has had a 
large experience with chloroform, he should employ 
ether, with which anaesthetic the margin of safety is 
sufficiently large to allow of its being freely pushed 
It IS not dways safe to abolish all traces of reflex 
abdominal ri^dity, although this can be done m 
most cases In very prolonged operations, chloro- 
form, or some mixture contammg it, should be used 
in preference to ether. There is often considerable 
shock in these cases, especially dunng mampulations 
in the region of the solar plexus 

In operations upon the pleura or lung it is 
generally taught that chloroform or the ACE. 
mixture should be given , and this course may be 
followed in most cases But, in the worst subjects, 
ether (administered by the semi-open system) is to 
be recommended, smce, if respiration l]^ome 
suspended even for a short time while chloroform is 
being used, fatal syncope may rapidly follow 

In operations upon the gentlo-unnary organs and 
rectum very deep anaesthesia is needed and ether 
IS preferable to other anaesthetics. Operations upon 
the kidney zxe often attended by considerable shock. 
The same remark applies to operations upon the 
breast In cerebral surgery chloroforgi is generally 
indicated. 

When anaesthetics are required for their analgesic 
Iffifects, as in normal labour and biliary colify 
chloroform may be advantageously chosen When 
profound muscular relaxation is needed, as in re- 
ducing dislocations, very deep ether-anaesthesia is 
safer than a corresponding state of chloroform<i 
narcosis. Muscular relaxation cannot be depended 
upon under nitrous oxide, even when admimstered 
with oxygen. 

Phenomena of ANiSSTHESiA — (a) Nitrous 
osnde. The phenomena will depend pnmanly upon 
the sjrstem of administration adoptea. When the 
pure gas is administered through accurately working 
valves, and when each expiration escapes, the 
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(ollowing phenomena appear : —respiration becomes 
ideeper and ouicker ; the pnlse smaller and more 
frequent, ana the colour of the face increasingly 
dusl^. The pupils dilate ; deep guttural stertor 
becomes audible ; and clwiic muscular twitchings 
of an epileptiform character make their appeai^ce. 
The average inhalation*period is about one minute, 
and it is mechanically impossible to administer the 
gas after deep stertor has set in. The average 
available peri^ of anesthesia after removing the 
face-piece is thirty seconds. The lividity, stertor, 
and ^ctitation m&y all be lessened or completely 
removed by administering oxygen with nitrous 
oxide. For this purpose a regulating stopcock is 
necessary, and, after starting with 2 or 3 ^r cent, 
of oxygen, the percentage may be increased to 8, 
9, 10, or even 20 per cent., according to the type 
of subject. In the best forms of anaesthesia thus 
induced, the breathing is sleep-like or softly snor- 
ing, and the pulse slightly acceleiated; there is 
little or no change of colour; and clonic move- 
ments are completely absent The eflects produced 
by nitrous oxide and air are more satis^tory than 
those obttdnable by the pure gas, but less satisfsic- 
tory thmi those produced by nitrous oxide and 
oxygen. Careful preparation as to diet is necessary 
in using the last-named mixture, as there is un- 
doubtedly a greater tendency to vomiting during 
and after its use than in the case of nitrous oxide 
given alone or administered with occasional breaths 
of air. Stertor and ‘jactitation* — one or both — 
are the signs that pure nitrous oxide has been 
administer^ to its full extent ; and when either or 
both occur, fresh air must be admitted. Caution is 
needed in pushing the administration to its full 
extent in short-necked subjects, in patients with 
affections of the throat or nose, in very young 
children, in persons with any marked dyspnoea, 
and in senile subjects. The signs of non-asphyxial 
anaesthesia are softly snoring breathing, and an 
insensitive conjunctiva. 

( 5 ) Ether , — This anaesthetic is usually given by 
Clover’s Portable Regulating Inhaler, which, in 
cold weather, and when about to be used for 
anaesthetising powerfully built subjects, should be 
very slightly warmed. The figures on the inhaler 
indicate the extent to which the to-and-fto air- 
current is made to pass over ether, and not the 
relative proTOrtions of ether and air. When 
properly usea, anaesthesia can be secured in about 
three and a half minutes without excitement or 
struggling. 

The following method of administration should 
be adopted: — x. The patient’s head should be 
turned well to one side. 2. He should be in- 
structed to breathe freely through the mouth, 
J. The inhalh, charged with ether, and with the 
indicator at ‘ o,* should be applied so as to catch 
sufficient expired air to fill the bag. 4. To-and-fro 
bfteathing, with the indicator at *0,* should be 
permitted for half a minute. 5. The ether 
reservoir should then be rotated continuously but 
almost imperceptibly, ‘ i ’ being reached at the end 
of the first minute, ‘ 2 * at the end of the second 
minute, and * 3 * at the end of the third minute. 
6. One breath of ftrah air should be admitted when 
stertor begms. 7. After this breath of air has 
been given, the patient’s colour, rate and depth of 
breathing, general condition, will indicate the 
extent to which nirther supplies of fresh air may be 
allowed. ' Wheh once the cornea has become in- 


sensitive to touch, the inhaler should be removed 
and fresh air admitted at frequent intervals. No 
definite rule applying to every case can be formu- 
lated ; but the weaker the patient and the longer 
the administration, the greater should be the 
quantity of air allowed. Should excitement and 
struggling occur, the administration must be con- 
tinued. In very exhausted subjects but little ether 
will be needed, and the air-supply must be ample. 
The signs of anaesthesia are : — Regular snoring 
breathing ; very slight duskiness, disappearing 
when plenty of air is allowed ; moderate dilatation 
of the pupil ; general muscular flaccidity ; a quick, 
full pulse ; and an increased secretion of mucus and 
saliva. When ether is given by the semi-open 
system, excitement and struggling generally occur, 
large quantities of the anaesthetic are needed, and 
several minutes elapse before surgical anaesthesia 
takes place. 

c. Chloroform. — It is a mistake to administer 
this anaesthetic either too sparingly or too recklessly. 
In the former case, prolonged emotional disturb- 
ances, lividity, pallor, vomiting, and feebleness of 
pulse will be produced, while anaesthesia will be 
delayed ; and syncope may even be initiated. In 
the latter ^e, ‘holding the breath,’ coughing, 
struggling, and asphyxial complications may ensue. 
It is also important to remember that with concen- 
trated vapours a dangerous or fatal dose of chloroform 
may easily be inhaled. A very weak vapour should 
be used at the outset, and a continuous atmosphere 
of a moderately strong vapour kept up till anaesthesia 
begins to appear. Should excitement and struggling 
arise, frequent breaths of fresh air must be per- 
mitted. By degrees the hampered breathing of the 
excitement-stage will subside, and regular softly 
snoring respiration will become audible ; the muscles 
will relax , the pulse will become somewhat slower 
than the normal ; the face less florid ; the corneae 
insensitive to touch ; and the pupils moderately 
contracted. An attempt should be made to main- 
tain this condition, taking as guides (i) the corneal 
reflex, (2) the respiration, (3) swallowing move- 
ments, (4) the pupil, (5) the state of the muscular 
system, (6) the colour of the fiice, and, when work- 
ing without a trace of comeal reflex, (7) the pulse. 
In many patients it is possible to retain a very slight 
comeal refiex ; in such cases, provided respiration 
be free and there be no indications of shock, the 
pulse may be disregarded. The pulse is, however, 
of great value as a guide in profound anaesthesia, for 
it will become slower and smaller with more 
chloroform, and quicker and fuller with less. Pro- 
vided the patient be properly anaesthetised, the 
breathing will become quieter with less chloroform, 
and de'eper with more ; but in too profound an an- 
aesthesia more of the ai^thetic will induce a quiet 
form of breathing from incipient bulbar paralysis. 

As compared with ether anaesthesia, that of chloro- 
form is less satisfectory so far as respiration and 
circulation are concern^. ^ But by carefully watch- 
ing the above signs it is possible to administer 
chloroform safely. The utmost vigilance, however, 
is necessary in conducting the administration in 
cases requiring the profound effect of the drug. 

d. A,C,E. Mixture.— The effects of this are 
almost identical with those of chloroform, except 
that the pulse and breathing are of a more satisfac- 
tow type. 

Th» Difficulties, Accidents, and Dangers 
CONNECTED WITH ANAESTHESIA.— Much miscon^' 
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ception prevails with regai ^ to the nature and mode 
of ongm of the various difficulties whidi may' arise 
in connection with surgical anaesthesia. It is 
probably not an exaggeration to say that in five 
out of six cases in which dangerous symptoms arise, 
such symptoms are not directly dependent upon an 
overdose of the anaesthetic There is a remarkable 
tendency under all anaesthetics for respiration to 
become embarrassed, and this tendency is, if any< 
thing, more marked during light anaesthesia, when 
the muscular system is not relaxed, than dunng 
surgical narcosis Again, it by no means follows, 
because a patient is exceedingly weak or is the 
subject of cardiac disease, that there will be an 
unusually great liability to dangerous symptoms 
The strongest and most vigorous patients often give 
the greatest trouble to the anaesthetist 
(a) Primary respiratory failure — Respiration 
may be mterfered with in one of three ways — (i) 
from occlusion of the upper air-passages, (2) from 
conditions affecting the bronchi, pleurae, or thoraac 
parietes, or (3) from paralysis of the nervous me- 
chanism of respiration The symptoms presented 
by the patient will depend upon the anaesthetic 
employed, the degree of anaesthesia at the time of 
the arrested breathing, and the cause of the arrest 
( I ) Occlusion may take place at vanous points 
The teeth may become clenched, the tongue 
engorged and swollen , and the nasal air way shut 
off by the soft palate This state is not uncommon 
in certain subjects dunng incipient anaesthesia Or 
the tongue may be spasmodically drawn backward 
in the course of stertor, till the glottis is completely 
covered ‘ Falling back hi the tongue,* in its literal 
sense, is rare, only occurnng m ceijain positions of 
the head, and in complete muscular relaxation 
Partially performed deglutition will necessarily 
arrest breathing, and is, perhaps, the most common 
cause of temporary suspension of the respiratory 
frmctions Laryngeal spasm is also a common 
cause of obstruction It may be of reflex ongm, 
1 e due to the operation, or it may depend upon 
local irntation caused by the ansesthetic vapour, or 
by mucus or blood There is also a paralytic 
state of the superior aperture of the larynx which 
may induce obstruction Agam, foreign bodies, 
including blood, mucus, pus, and vomited matters, 
may obstruct breathing Lastly, there are various 
pathological conditions of the naso-pharynx which 
may cause obstruction dunng ansesthesia, either 
from alteration in position of parts, or from increase 
in size owmg to venous engorgement Whatever 
the nature of the occlusion may be, the effects 
produced upon the patient will be the same, viz 
the appearance of asphyxial symptoms If the 
anaesthesia at the time be light and the circulation 
good, increasing duskmess will occur, abortive 
attempts at breathing as evidenced by thoracic and 
abdominal movements will continue for a time, the 
pulse will gradually fail, and pallor may replace 
cyanosis A vigorous man who b^omes asphyxiated 
owing to obstructive stertor under nitrous oxide 
may retain a pulse at the wrist for several minutes ; 
whereas a flabby and obese subject with a dilated 
heart, who is being anaesthetised by chloroform, may 
lose his pulse almost immediately if the slightesj; 
embarrassment to breathing take place ^Such a 
case may easily be mistaken for one of "'primary 
cardiac failure The treatment m all cases should be 
to remove the slightest embarrassment to breathing 
immediately it is detected. The low^ |aw should 


be pressed forwards ; the head slightly extended 1 
the mouth opened by a Mason’s gag ; the tongue* 
forceps applied ; any foreign body t^oved ; ijUd 
forcible compression of the chest employ^ 
Blood, mucus, &c., most be removed lwsponging» 
attention being paid to posture. Should the larynx 
have been mvaded by these fluids, forcible com* 
pression of the chest, with sponging, wiU usually 
suffice to restore breathing Forable traction of 
the tongue will usually relieve laryngeal spasm. 
If these measures fail, artiflcial respiration should 
be attempted with the hope of overcoming the ob- 
struction, and if this be fruitless tracheotomy must 
be performed. (2) Little need be said with regard 
to cessation of breathing dependent upon conditions 
affecting the bronchi, lungs, pleurae, and thoracic 
panetes, for in such cases some pathological condition 
IS generally present Spasm ot the respiratory 
muscles, whicn is occasionally met with dunng the 
stage of struggling and excitement, is, however, a 
senous complication It usually passes off spontane- 

ously, but occasionally resists all treatment Artificial 
respiration, forable inflation of thelungs, and venesec- 
tion constitute the treatment mostly likely to succeed. 
(3) With regard to paralytic cessation of breathmg, 
this takes place as the immediate result of a toxic dose 
of the ansesthetic There is no obstruction, there is 
no spasm ; but breathing fails, sometimes gradually, 
sometimes abruptly The treatment is immediate 
artificial respiration The mouth should be opened, 
the tongue pulled forwards, and Sylvester’s method 
of artificial respiration applied. See Artificial 
Respiration and Resuscitation 
{b) Primary circulatory failure — It occasionally 
happens that the pulse ceases at the wrist while 
respiration is proceeding regularly This condition 
may anse under all anaesthetics, and, while it un- 
doubtedly calls for careful attention, and in many 
cases treatment, it by no means implies imminent 
danger By far the most common cause of the con- 
dition IS the surgical procedure itselfi Surgical 
shock may occur in all stages of anaesthesia It 
may be characterised by slight evidences of cardiac 
inhibition — the pulse becommg slow, feeble, or 
irregular— or it may be so marked as apparently to 
threaten the life of the patient It is questionable, 
however, whether surgical shock, occumng inde- 
pendently of hsemorrhage, is ever actually fr-tal. It 
IS most common in renal, abdommal, mammary, 
and cervical operations It may take the form 
either of cardiac inhibition or of vaso-motor paralysis, 
leading to an accumulation of blood in the venous 
system In mmor cases of surgical shock the lips 
and cheeks should be briskly rubbed with a cloth, 
and somewhat less ansesthetic given In more 
grave cases the ansesthetic should be withheld, 
the head lowered, the l^s raised, stiychnme in- 
jected, and an enema of hot brandy and water 
administered. In the worst cases mtra-venous 
saline injections should be given, and posture and 
freedom of respiration carefully studied Whmi 
chloroform is administered m toxic doses the pulse 
may cease before respration, even in the healthiest 
subjects, but with emer this never occurs, save in 
patients in a very feeble condition Primary cfreu- 

latory Mure has also been met with by the writer 
under nitrous oxide m a patient with aortic ffibeese. 
Impending vomiting is sometimes assodsM 
4 feeble or absent puSe. The treatmmit for primary 
circulatory frnlure produced \gp the sjCNUthetio and 
not by the operation is artificiai respin^lmia The 
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Relaying the moment of rapture. Se€ Abdominal 
Aneurysm ; Brain, Aneurysm of; Heart, Aneu- 
rysm of ; Thoracic Aneurysm. 

Alexander Bruce. 

ANQ El ECTASIA {kyytiovt a vessel; and iKreurir, 
extension). — Extension or hypertrophy of the capil- 
laries and minute vessels of the surfaces of the 
body, especially the skin ; hence angeUctasia capiU 
lariSf a term applicable to several forms of vascular 
nsevus. See Tumours : Angioma. 

ANQEIOLEUCITI8 (&77c<ov, a vessel; and 
Xtvfctir, white). — Inflammation of lymphatic vessels. 
See Lymphatic System, Diseases of. 

ANGINA { 6 yx<o, I seize by the throat, strangle, 
or choke). — Synon. : Fr. Angine ; Ger. die 
Brdune. 

The term ae/^ina was originally applied to con- 
ditions in whiw difficulty of breathing and of 
swallowing exist either together or separately, 
caused by disease situated between the mouth and 
the lungs, or between the mouth and the stomach. 
By a special affix to the original term, significative 
of the seat or the nature of the disease, several 
morbid processes are known and described, for 
example: — angina paroHdeat or mumps; angina 
tonHllaris^ or quin^ ; at^na laryngea, or laryn- 
gitis ; angina Ludovici^ di^se suppurative cellulitis 
in the submaxillary region ; angina pectoris^ or 
breast-pang; angina maligna^ or malignant sore- 
tiiroat ; angina membranosay or croup. 

ANGINA PECTORIS.-^Synon. : Syncope 
Angincsa\ Angor Pectoris; Suffocative Breast- 
pang ; Stenocardia. Fr. Angine de poitrine ; Ger. 
Bmstbr&une. 

Definition.— A paroxysmal affection of the 
che^, characterised by severe pain, faintness, and 
anxie^ ; coming on more or less suddenly ; essen- 
tially coimected with disorders of the pneumogastric, 
the ^mpathetic, and spinal nerves, and their 
branches ; and frequently associated with structural 
disease of the heart and arteries. 

aetiology. — In searching for the causes of 
angina pectoris, we frequently notice : (i) The well- 
known conditions which lead to arterio-sclerosis 
and myocarditis. (2) Morbid changes in the nerve- 
tissues. (3) The existence of a peculiar condition 
of the nervous system, which may be described 
as an undue susceptil^ity to impressions. It 
would seem to be often hereditary, and to be 
found in those temperaments in which there is a 
high development of the nervous element. (4) The 
influence of age in relation to angina is conspicuous ; 
the disease is rare before puberty ; and quite eighty 
per cent, of the cases occur after forty years of age. 

(5) Sex also displays a marked influence among 
the predisposing causes of this disease. True 
angina pectoris is comparatively rare among 
women. Out of 49 fetal cases, collected by Forbes, 
only 2 occurred in females, and out of 15 non-fetal 
cases only 2 — facts which entirely correspond with 
our experience. In the hysteric^ temperament a 
form of spurious or felse angina is not uncommon. 

(6) It is associated in many instances with certain 
habits of life, such as sedentary employments and 
indulgences at the table, ana occasionally with 
those states of the qi^m termed hysterical. (7) 
Cer tai n t o x ic agents, either metabolic as in gout and 
diabetes, or extraneous, as tobacco and lead. 


Anatomical Characters.— I n a few cases no 
lesions have been found post mortem. The follow- 
ing have been the most important chaises. 

(a) Involvement of the ' nerves, eiuier of the 
branches of the cardiac plexus in mediastinal 
tumours, in aneurysms, and in adherent pericardium, 
or positive ch^ges in the intrinsic nerves and 
ganglia, of which there have been a number of 
observations recorded. 

(b) Lesions of the arch of the aorta and of the 
coronary arteries, which are the most constant 
anatomical changes. In the aorta there may be 
chronic arterio-sclerosis, with much atheroma and 
calcification, or there may be acute aortitis, as seen 
in syphilis. The changes in the coronary arteries 
may be either fibroid or calcareous. 

(c) The myocardium may be normal, but in 
many cases it has been fibroid ; in others there has 
been extensive fetty degeneration. Huchard gives 
145 autopsies gathered from the literature. In 17 
cases there was mention only of a lesion of the 
coronary arteries without further specification ; of 
128 there were 68 with lesions of both coronary 
Mteries, 37 of the left vessel, 15 of the right, and 
in 12 the seat of the lesion was not stated. In the 
128 cases obliteration or stenosis of the vessels had 
occurred, and of these in 121 there was athero- 
matous narrowing or thrombosis, in 5 embolism, 
and in 2 compression. 

It may said that, while there is often in an- 
gina pectoris an absence of any evident structural 
disease, the morbid state producing the anginous 
^mptoms maybe situated in the medulla oblongata; 
in the course of the nerves, or in their branches ; 
or in the cardiac ganglia themselves. It may be 
the result of congestion or inflammation of the 
nerves, such as occurs in the gouty diathesis ; or of 
other textural changes, such as connective-tissue 
growth or other growths involving the nerve-fibres 
and ganglia. An attack may be produced by 
emotions acting centrifiigally ; or by irritation 
acting centripetally, reflected, as just said, through 
the vaso-motor centre, from impressions made on the' 
peripheral extremities of nerves. Thus acidity of 
the stomach, the result of indigestion, often gives 
rise to symptoms which very closely resemble, if 
they do not constitute, an attack of angina. It is 
by a similar mechanism that anginal symptoms 
have been produced by irritation reflected from the 
fifth nerve, as in pivot-teeth ; by such irritation 
of the surface of the skin as results from severe 
herpes; by cold, or by exposure to wind. But 
the most frequent source of the symptoms of true 
angina is to be found in those structural affections 
of the heart already described. 

The attack has been ascribed to cramp in the 
heart-muscles, distension of the chambers, and to 
an intense neuralgia of the nerves of the heart. Of 
late years the theory of intermittent claudicationYm 
been brought forward to explain the phenomena of 
the attack. Allan Burns, of Glasgow, first formu- 
lated the theory in the following terms : ‘ In health, 
when we excite the muscular system to more 
energetic action than usual, we increase the circula- 
tion in every part, so that to support this increased 
action the heart and every other part has its 
power augmented. If, however, we call into 
vigorous action a limb round which we have with a 
moderate degree of tightness applied a ligature, we 
find that then the member can only support its action 
for a very short time, for now its supply of energy 
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and its expenditure do not balance each other; 
consequent^) it soon, from a deficiency of nervous 
infiuence and arterial blood, fidU and sinks into a 
state of quiescence. A heart, the coron^ vessels 
of which are cartilaginous or ossified, is in nearly a 
similar condition , it can, like the limb begirt with 
a moderately tight ligature, discharge its functions so 
long as Its action is moderate and equal Increase, 
however, the action of the whole body, and along 
with the rest that of the heart, and you will socm 
see exemplified the truth of what has been said, with 
this difference, that as there is no interruption to the 
action of the cardiac nerves, the heart will be able 
to hold out a little longer than the limb ’ This 
theory has been accepted by Potain, and nves 
perhaps the most satisfisctoiy explanation of the 
attack Irregular action, with weakness of the 
myocardium, results from the blocking of a main 
branch or from spasm of the artenes Not that this 
or any other theory accounts in full for the agonising 
character of the pain in the attack ; and there are 
plenty of cases m hospital practice m which we find 
all the arterial conditions (general and cardiac) 
which favour intermittent claudication without the 
history of attacks of pain 

Symptoms — An attack of angina pectoris 
commences suddenly with pain in the region of the 
heart, generally on a level with the lower end of 
the sternum ; occasionally it may be traced from a 
remote point, following the course of the nerves, 
even from the ends of the fingers The pam is 
severe, and of an oppressive, grasping, crushing, 
or stabbing character It extends sometimes across 
the chest, but more frequently backwards to the 
scapula, and upwards to the left shoulder and arm 
The pam is accompanied by a distressing sense of 
sinking, of faintness, which causes the patient to 
seek support, or of impending death The action 
of the heart is generally irregular The pulse at the 
wnst corresponds , but in many well-marked cases 
of angina it is tense and resisting, yielding a sphygmo- 
grap&c tracing indicative of extremely high tension, 
more especially in the early st£^e of the attack A 
fear of aggravating the pam prevents the patient 
from breathing deeply, though the respiratory 
function may not be really interfered with The 
expression is anxious, the face is pallid, the lips are 
more or less livid The whole surface of the body 
IS pale, cold, and covered with a clammy sweat 
Flatulence is often present , unne m some cases is 
pass^ at short intervals, and generally in abun- 
dance 

The attack, more or less severe, having lasted a 
variable time — from a few minutes to one or two 
hours — comes to an end, either suddenly or by 
degrees The pallor and coldness of the surface 
are replaced by a uniform glow— the face may even 
flush ; the pulse becomes soft and full ; and there is 
a general feeling of rehef A sense of numbness or 
tinglmg occasionally remains alon^ the course of the 
nerves derived from the bracl^ and cervit^ 
plexuses of the affected side 

All the phenomena of an anginal seizure as 
above descnbed may be more or less modified. The 
attack may come on when the patient is at rest, and 
occasionally it sets in during sleep $ but it te more 
commonly induced by emotfon or by physical exer- 
tion, specially by walking up an ascent or by 
exposure to cold ur or wind The pain may & 
comparatively slight, and as such may recur with 
interruptions, it may be, during months or even 


years, representing anginoid symptoms rather than 
true angina peetom On the other hand it may be 
so severe as to mark a first, a single, and a nital 
attack 

The pain may be almost hmited to the region of 
the heart, or the lower part of the sternum , it may 
extend all over the chest to both arms, or spread to 
the sides of the head and neck and down one or both 
legs; and it may, in some cases, involve the 
diaphragm. The action of the heart may be slow, 
weak, and fluttering; or exated and bounding — 
causing a distressing sense of palpitation , it may be 
regular or irregular Obstruction to the circulation 
from spasm of the artenoles is among the most 
constant phenomena of the seuure The breathing 
sometimes assumes an asthmatic character, wim 
comparatively httle pam There may be much 
wheezing, and a condition resembling acute emphy- 
sema There may be laryngeal spasm The mental 
functions are generally undisturbed , but there is 
sometimes slight wandering as the attack passes off, 
and unconsciousness is said to be occasionally 
observed The sense of danger of impending death 
IS a charactenstic symptom of angina, and one not 
often absent , while a sensation of gasping or 
choking, with difficulty in swallowing, is occa- 
sionally present The position of the patient vanes. 
Sometimes he stands, resting his arms on any 
convenient object ; sometimes he stoops or leans 
forward, unwilling to be disturbed, even to speak 
As a rule the attack passes off abruptly, as it com- 
menced, leaving the sufferer free from discomfort , 
m other cases its disappearance is slow The 
varieties m the symptoms of angina pectons, thus 
seen to be remarkably numerous, characterise a 
form of disease which may be comparatively mild 
and of long duration, or one of intense suffenng, 
hastening to a fatal termination 

Complications —Among the diseased con 
ditions with which angina pectoris may be said to 
be associated, rather than comphcated, are disorders 
of the liver and of the digesave organs, gout, renal 
disease, diabetes, and certam affections of the 
nervous system Indeed, so marked is the latter 
connection, that Trousseau dwelt on the relation 
which he believed to exist between epilepsy and 
angina — a relation which seems to depend on that 
susceptibility to nervous maladies already noticed as 
presented by some individuals, rather than on any 
special pathological connection between these two 
diseases The subjects of angina may present 
the features of the so-called Stokes-Adams dis- 
ease — permanent slow pulse with vertigo, syncope, 
or epileptic convulsions. 

Proorbss, Duration, and Terminations. — 
The progress and duration of angina pectons will 
depend wholly upon the nature of its cause. Many 
cases in which a first attack proved frital have been 
recorded The symptoms in these cases were those 
of the most severe form of angina pectons On the 
other hand, cases present then^ves in wfaidi 
symptoms may occur at mtervah for years. Thus 
m many instances individuals present all the sm- 
ptoms of marked angina, accompanied by most of its 
mstressing phenomena, and by the anxieties and 
fears that they beget ; yet these cases, having k 
neurotic or gouty origin, are controlled by treat- 
ment, the sufferers beh^ restored to health, or 
continuing for years to enjoy comparative comfbit. 
On the ouer hand, in the cases in which angina is 
connected wiffi ttmeittral dfoease of die heart or of 
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nerves controlling cardiac action, the attacks 
progress in frequency and severity, and tend, with 
more or less certainty, to a fatal tcrmination—it may 
be within a few days or weeks. 

Other Forms of Angina. — Under the terms 
pseudo«ang^, neurotic anmna, and ai^na pectons 
vaso-motoria are described cases of cardiac pain 
which, while it may be of terrible severity, yet 
experience has taugm us is, as a rule, without the 
gravity of the true angina. Nothnagel brought 
iorwa^ the view that this form is associated with 
spasm of the arteries, and introduced the term angina 
pectoris vaso-motoria, under which heading Douglas 
Powell has grouped the hysterical, toxic, and reflex 
varieties. 

It is by no means easy to make a good classifica- 
tion. The hysterical and neurasthenic varieties are 
very common, occurring chiefly in women, often 
persisting for many years, and, while causing great 
alarm and much distress to the poor victim, they 
are so rarely fatal that a hopeful prognosis can 
alwam be given. Occasionally a fatal termination 
may happen, as in one case lasting many years, in a 
young man of twenty -six, a neurasthenic, and much 
addicted to tolMu:co, in whose heart and arteries post 
mortem no change whatever could be determined. 

Diagnosis. — A typical case of angina pectoris, 
such as has been already described, can hardly be 
mistaken. But when die several symptoms con- 
stituting an attack are variously modified, some 
being lessened in severity and others exaggerated ; 
or when these symptoms depend on, so to speak, 
remote and removable causes ; it is often difficult to 
say how far the disease is what may be regarded as 
a remediable neuralgia, or an attack of what is 
commonly recognised as true angina pectoris. So 
also it may be difficult to say, in cases of true angina, 
whether the seizure is dependent on structural 
lesions which admit of no improvement, or on some 
condition that may be amenable to treatment. But 
it is with this afiection, as with so many others, 
more difficult to determine the nature of the cause 
on which the symptoms depend, than merely to 
recognise the presence of the disease itself. With 
reference to the diagnosis of the structural diseases 
of the heart above referred to, it is unnecessary to 
describe here that which will be found fully treated 
of under special heads. It remains but to say that 
in every case the closest scrutiny must be made into 
the condition of the heart and great blood-vessels, 
with a view to determine the presence or absence 
of disease. The investigation must further extend 
to other viscera, such as the liver and stomach, and 
to the digestive organs generally, as well as to the 
several offier sources from which iraptoms of angina 
may be excited l^ the reflected irritation alr^y 
described. Certain symptoms resulting from the 
presence of other diseases should not be confounded 
with angina — such, for example, as the pain and 
dyspnoea (»used by pressure of aneurysms or of 
tumours within the chest; by rheumatic or gouty 
neuralgia of the chest-walls; 1^ pleurodynia, or 
acute {deuri^ ; or by indigestion, acidity, and 
flatulence. Each and all of uiese several conations 
BMist be considered by way of exclusion in deter- 
mining the nature and origm of the disease. 

Prognosis.— -In anticipating the future of an 
attack of angina pectoris, we must be guided chiefly 
by a knowledge M its cause ; in some respects also 
by its sevoaty ; and by the previous history of the 
case. Thus, if we can ascertain that the attack has 


been brought on by some clearly established and 
removable cause, such as fatigue, a chill, or indiges- 
tion, a favouralfle prognosis may be fairly entertained. 
On the other hand, S the history of the case tells 
ih&t there have been several previous attacks, each 
increasing in severity and connected with heart- 
disease, we can scarcely avoid being led to the con- 
clusion that the complaint will tend, with more or 
less rapidity, to a fatal termination. Between these 
two classes of cases there exist a large majority of 
instances in which the symptoms of angim, of 
greater or less severity, depend on neurosis, on 
gouty diathesis, or on other sources of nerve-disorder, 
amenable to treatment ; and in which, therefore, a 
fiivourable prognosis may to some extent be given. 
But in all cases great caution should be exercised ; 
for many instances occur in which, from slight and 
obscure beginnings, severe and even fetal examples 
of the disease have been developed. 

Treatment. — The treatment of angina pectoris 
must, first, have reference to relief of the attack 
itself ; and, secondly, during the interval, to the 
removal, if practicable, of the causes on which the 
attacks may depend. 

During the attack^ it is necessary first, if possible, 
to lessen the patient’s anxiety and fear. ^ He should 
be allowed to retain the position in which he feels 
most comfort, and an attempt must immediately be 
made to relieve the suffering. If the exciting 
cause be one that can be removed, this should be 
accomplished. For example, if the stomach be full 
of undigested food, an emetic of mustard might be 
given with advantage ; or if flatulence be present, 
peppermint, ether, and other antispasmodics will be 
useml. If cold have produced the seizure, the feet 
and hands should be immersed in hot water, hot 
bottles applied to the surface of the body, and 
poultices of linseed or mustard, or embrocations of 
chloroform or laudanum, should be applied to the 
chest. For the more immediate relief of pain some 
of the agents now known to be effectual for the 
purpose should be administered. The nitrite of 
amyl, originally introduced by Lauder Brunton, has 
been found a more efficient remedy than any other 
hitherto recommended for the direct relief of the 
distressing symptoms of the disease. Five or six 
minims of this drug, which is usually dispensed in 
capsules, should be carefully inhaled from a hand- 
kerchief or piece of lint, and, if necessary, the inhala- 
tion may be repeated. 

Nitro-glycenn, suggested by Murrell, seems also 
to act efficiently in doses of grain, in the form of 
the officid tabelJae or i per cent, alcoholic solution. 
The dose may be repeated three or four times at 
short intervals ; but these drugs must be used with 
caution, as in many cases they produce headache 
and superficial congestion. 

The action of these agents depends on the power 
they possess of relaxing the arterioles, thus dimi- 
nishing the peripheral resistance, freeing the heart’s 
action, and readjusting the circulation. As a rule, 
in the severer paroxysms morphine must be used, and 
should be given freely. It is to be rememtoed 
that, as Burney Yeo pointed out, these patients 
show a remarlMble tolerance of this drug. The 
inhalation of chloroform may be necessary and is 
often useful while waiting for the morphine to act. 

In those cases in which debility and ezl^uition 
exist, the ordinary stimulants will be required, and 
various antispasmodics, such as ether, ammonia, 
&c., may be used. A hypodermic injection oi 
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ether with nitro*glycerm may be given at once. 
In cases of sudden cardiac failure MacWilliam 
recommends faradic excitation of the heart, in the 
form of a senes of penodic single induction-shocks, 
at the normal rate, approximately, of cardiac action. 
These should be sent through the heart so as to affect 
the auricles as well as the ventncles, one electrode 
being applied over the seat of the cardiac impulse, 
the other over the fourth dorsal vertebra. Large 
sponge-electrodes should be used, they and the 
skin being well moistened with salt and water The 
shocks employed should be strong— sufficient to 
excite powerful contraction in the voluntary muscles 
In a few cases cardiocentesis has been performed. 
Inhalations of oxygen are strongly recommended 
by Douglas Powell 

During the intervals , is desirable to avoid 
all causes likely to bring on an attack of angma, 
such as mental and sexi^ excitement, bodily exer- 
tion, exposure to cold, and indulgence in mdiges- 
tible fo^ or heavy meak The leading pnnciple 
an treatment, however, should be to endeavour to 
determine and to remove the cause of the attacks 
Whether they depend on organic disease of the 
heart, on simple neuralgia, on gout or dyspepsia, 
on debility, or on fulness of habit — to each of such 
conditions must appropnate treatment, as described 
in other parts of this work, be directed The use of 
tobacco should be prohibited A variety of specific 
remedies has been recommended, such as iodide 
of potassium or sodium in diseased states of the 
artenes, arsenic, phosphorus, iron, zinc, and the 
different sedatives and antispasmoffics In cases 
with a history of syphilis, and in middle-aged men 
with marked arteno-sclerosis, the use of the iodide 
may be followed by permanent cure Bradbury 
advocates the erythrol tetra-nitrate, which has a very 
persistent influence upon the blood-pressure Gal- 
vanism, in the form of the continuous current from 
thirty cells, has proved of use in some uncomplicated 
cases, the positive pole being placed on the sternum, 
and the negative on the lower cervical vertebrae. 
Huchard, in his exhaustive work on angina pectons, 
discusses the action of antipynn and phenacetm, 
which he regards as useful in false angina He 
describes as useless, or even dangerous, the employ- 
ment of chloral hydrate, atropine, and certain other 
drugs Excellent, however, as many of the remedies 
above named may be under special and suitable 
circumstances, the result of treatment must entirely 
depend on the cause of the disease, and how far it 
is within reach of well-directed agencies Some 
cases of apparently severe angina will be found to 
yield to treatment; while, as might be expected 
from the nature of the complamt, others unhappily 
proceed to a fatal termination in spite of every 
effort directed to their relief 

Richard Quain William Oslbr. 

ANGIOKERATOMA — This name has been 
applied to a peculiar superficial form of multiple 
haemangioma. The large amount of epithelium 
covering the lesions causes them to assume a wart- 
hke appearance. 

Angiokeratoma makes its appearance in children 
or in young people and lasts throughout life, but 
after the patient reaches adult years Uie disease 
shows little tendency to increase The condition 
affects especially persons who suffer from difficulty 
or feebleness of the circulation of the blood in thie 
extremities. Thus it is common in those who 


suffer from chilblams, and has been seen not in- 
frequently on the extremities of those suffering from 
lupus er^hematosus The disease does not neces- 
sanly mvolve the actual area affected by chilblains. 
As the disease progresses, the hands bemme thickly 
studded over with small tumours. A congemt^ 
tendency to the formation of angiomata also plays 
a part m the causation of the disease It ha^ 
moreover, been observed that angiokeratoma may 
app^r m several members of the same family 
The chief anatomical lesion consists of well- 
marked permanent dilatations of the superficial 
capillanes of the affected part On section these 
are obvious to the naked eye, and on microscopic 
examination are found full of red and white blood- 
cells and fibnn, which may be seen m vanou« 
stages of degeneration, where thrombosis has 
occurred The dilatations are separated from each 
other by more or less substantial partitions of con- 
nective tissue, in which a certain amount of cellular 
infiltration may be present Some observers state 
that the lymphatic vessels of the part have also 
undergone dilatation. The cavernous spaces pro- 
duced m this way ultimately fill the i^pilla and 
come in contact with the overl3nng epithehum 
It is difficult to determine if the haemangioma 
thus produced is caused by the permanent dilatation 
of the pre-existing blood-vessels, or by the forma- 
tion of new vascular spaces, or by the burstmgof 
the blood-vessels mto the lymphatic channels. The 
amount of epithelial change which takes place is 
very variable The epithehum over the affected 
papilla IS usually thin, but between the papillae it is 
increased m amount and penetrates deeply mto the 
substance of the tumour. On the whole, a con- 
siderable amount of thickening of epithehum occurs, 
Its keratinisation appearmg to proceed normally 
The stratum granulosum appears always to be pre- 
sent As the epithelial processes penetrate into the 
tumour, the cavernous spaces are surrounded, 
thromb^is occurs, and, the epithehum becommg 
gradually rubbed off, these spaces show as small 
dark pomts on the surface of the tumour 

The disease shows itself in the first instance as 
small dark red congested spots. In a short time 
this little area becomes more sharply limited ami 
shows Itself as a deep purple spot or papule from 
two to five millimetres m diameter. By coalescence 
of neighbouring lesions even larger tumours may 
make their appearance On careml examination of 
the surface mmute dark red points may be observed 
corresponding to the vascular spaces of the angioma. 
Later, as the epithehum increases in amount and 
keratosis occurs, the purple spots become raised, 
hard, and more or less warty As might be expected, 
pndking of the surface of the httle tumours produces 
a considerable loss of blood 

When the angiokeratoma has passed into the 
warty stage, it remains permanent It is probable, 
however, that many of the tumours gradually 
atrophy, leaving small pigmented spots. Asa rule, 
very little inconvenience is caused by the actual 
presence of the lesions, though occasionally a cer- 
tain amount of itching is complamed ot The 
lesions are often scattered m large numbers overthe 
affected area, and have no tendency to any special 
arrangement. They are most usually found on the 
dorsal and lateral surfaces of the fingers, more 
rarely on the palmar surfaces. They occupy similar 
posiuons on the fret, and thqr have been observed 
on the ears and other parts. 
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The forcing description of the lesions and 
dieir setiologicsl relationships will enable angio- 
keratoma to be distinguishea from the two condi- 
tions most resembling it, verruca vulgaris, and the 
superficial hsemangioma or lymphangioma. 

Treatment. — The small tumours may be 
readify destroyed if necessary by a fine point of the 
thermo-oautery or galvano-cautery, producing a very 
minute scar, or they may ^ very successfully de- 
stroyed by careful electrolysis. 

Jambs Galloway. 

ANGIOMA {&yy€tov, a vessel). — A tumour con- 
sisting mainly of vessels See Tumours. 

ANGIONEUROTIC CEDEMA. — Synon. ; 
Acute ctrcumscrihed (Edema; Quinckds Disease . — 
This term is applied to a characteristic form of 
localised evanescent swelling of the skin. 

After slight prodromal symptoms connected with 
the idimentary tract, swellings appear on the skin 
with remarkable suddenness, affecting as a rule the 
&ce, extremities, and genitals. These swellings take 
the form of sha^ly circumscribed tumours varying 
in size up to that of the palm of the hand. The 
smaller ones are hemispherical, the larger ones 
flattened. By coalescence large areas of the skin 
become affected. The swellings are tense, and present 
the peculiar waxy or almost translucent appearance 
suggestive of oedema, or are in some cases reddish 
in tint The surrounding skin may be of normal 
appearance, but is usually erythematous. The 
turnouts persist for a few hours, or as long as two 
days, ana then vanish rapidly. During the attack 
feelings of tension or warmth may be remarked, but 
there is a remarkable absence of pruritus or other 
uncomfortable sensations. Fresh lesions may 
appear on other parts of the body, and although the 
duration of each lesion is short, the duration of the 
attack may extend for an indefinite period. Usually 
the attack passes off in a few days, but a marked 
tendency to recurrence is the nile, and after a 
variable interval a new outbreak appears. 

The mucous membranes may become involved, and 
when the buccal and pharyngeal regions are affected 
tracheotomy may become necessary. With the 
exception of such complications, and the discomfort 
produced by the tumours of the skin, the general 
health is as a rule maintained. It is reported, how- 
ever, that albuminuria and hsemoglobinuria have 
occurred during attacks of the disease. 

The disease seems to be the result of sudden 
exudation of blood-serum into the skin and connec- 
tive tissues, apparently under the direct control of 
the vaso-motor nerve-apparatus. It is difficult to 
associate local irritants with the appearance of 
the lesions; and any relationship between this 
disease and disturbance of the functions of the 
alimentary tract is not nearly so readily esta- 
blished as in the case of the polymorphous erythe- 
mata, and urticaria, with winch angioneurotic 
oedema has many points in common. A frmily 
tendency to this disease has been observed. 

Treatment. — Local sedative remedies, such as 
dustin^-powdexs or weak solutions of the liquor 
plumbi acetatis, may occasionally be used with 
advantage ; but as pruritus gives little trouble, it is 
uiuall^ sufficient to protect the oedematous surfaces 
frop injuiTr. Internal medication has been used 
fihee^ witk yeiy little good result ; the administrm- 
tkni of ergot and saJIdn has been strongly 


recommended. It is advisable, with our present 
knowledge, to regulate the diet so as to obtain 
eflSdent digestion and assimilation of food, and to 
avoid articles of food or drugs likely to cause 
erythematous and urticarial lesions. 

Salt-water douches to the spinal region, with 
subsequent frictions of the skin, have been highly 
recommended in chronic cases of the disease. 

James Galloway. 

ANIDR08I8 (A, priv. ; and IS/wir, sweat). — 
Absence or want of perspiration. See SUDORIPAROUS 
Glands, Diseases of. 

ANIDR0TIC8 (A, priv. ; and sweat). — 

Agents which check perspiration. See SUDORI- 
PAROUS Glands, Diseases of. 

ANILINE P0I80NINQ.— The aniline dyes, 
used for dyeing stockings, gloves, &c., are apt to 
produce an intense form of inflammation and vesica- 
tion of the skin, which is rebellious against treat- 
ment, and liable to relapse many months after the 
original attack has subsided. See Dermatitis. 

ANILINE, Workers \n.^See Occupation 
Diseases. 

ANKYL08I8 (Ay/o^Xos, crooked). — Partial or 
complete immobility of a joint due to fibrous bands 
{fibrous a. ) or to bony union {bony a. ) between the 
ends of the bones. When the immobility is due to 
extra-articular changes, the term false ankylosis is 
employed. See Joints, Diseases of. 

ANKYLOSTOMA (Ayiet^Xor, crooked; ando’rAjuo, 
a mouth). — A genus of nematode worms. See 
Entozoa. 

ANODYNES (A, priv. ; and bbbvrit pain). — 
Definition. — Medicines which relieve pain by 
lessening the excitability of nerves or of nerve 
centres. 

Enumeration. — Anodyne medicines include 
Opium and its alkaloids — Morphine and Codeine ; 
Phenazone (Antipyrine), Acetanilide (Antifebrm), 
Phenacetin, and Exalgin ; Bromide of Potassium ; 
Cannabis Indica ; Belladonna and its alkaloid — 
Atropine; Hyoscyamus and Hyoscyamine; Stra- 
momum ; Cot^ine ; /3-Eucaine ; Aconite and Aconi- 
tine ; Veratrum and Veratrine ; Conium and Conine ; 
Lupulus and Lupulin; Gelsemium; Chloroform, 
Ether, and their allies ; Chloral Hydrate ; Butyl- 
chloral Hydrate ; Menthol and Camphor. 

Action. — Pain is due to a violent stimulation of 
a sensory nerve being conveyed to some of the ence- 
phalic nerve-centres (probably the cerebral hemi- 
spheres), and perceived there. The impression 
produced on all sensory nerves, except the cephalic 
nerves, is conveyed, for a part of its course, to the 
head along the spinal cord. The primary im- 
pression which is felt as pain is usually made upon 
the peripheral ends of the sensory nerves ; but it 
may also be made upon their trunks, upon the 
spinal cord, or possibly upon the encephtdic centres 
(urectly, without any affection of the nerves them- 
selves, as, for example, hysteria. Pain may there- 
fore be relieved, while the source of irritation still 
remains, by lessening the excitability of the ends of 
the sensory nerves which receive &e painful im- 
pression; of their trunks; of the spinal cord 
along which the impression travels ; or of the en- 
cephalic centre in which it is perceived. Opium 
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acts by lessemne the excitabihty of the sensoiy 
nerves, the spinal cord, and the encephalic ganglia. 
Bromide of potassium is also believed to 'act on all 
three, although to a much less degree than opium. 
Phenazone and its alhes probably affect the conduc- 
tion of painful stimuli tnrough the spinal cord or 
sensory tracts in the brain Belladonna and 
atropine affect the sensory nerves, as probably 
does nyoscyamus Stramonium, acomte and aconi- 
tme, veratnne, chloral hydrate and butyl-chloral 
hydrate, lupulus and lupulm, and gelsemium 
probably act on the enccphakc centres 

Uses — As opium and morphine act upon all the 
nervous structures concerned in the pr^uction of 
pain, th^ may be used to relieve pain whatever its 
cause Cannabis mdica and bromide of potassium 
may be employed under the same circumstances as 
opium, but they have very much less power 
Phenazone, acetanilide, phenacetm, and exal^n are 
powerful analgesics, and relieve pain without dis- 
turbing the brain They are very useful in neuralgic 
pains, in headaches, and in pam depending on 
some affections of the spinal cord — for instance, to 
reheve the lightning-pams m locomotor ataxy 
Chloral hydrate seems to relieve pain only by indu- 
cmg sleep, and does not produce an anaesthetic effect 
unless It is given in dangerous doses Butyl-chloral 
hydrate also mduces sleep, but seems to have a special 
s^ative action on the nffh nerve ; as hkewise has 
gelsemium — and hence both these agents are used in 
the treatment of facial neuralgia As the action of 
belladonna is exerted chiefly on the peripheral ends 
of the sensory nerves, tins remedv is usually apphed 
directly to the painful part in the form of plaster, 
Imiment, or ointment Acomte, veratnne, cocaine, 
and opium are also used as local applications m 
several forms, for the relief of pain The vanous 
anodynes may be administered not only by the 
mouth but by other channels, such as by inhalation, 
by enema or suppository, by hypodermic injection, 
or by endennic application 

Several therapeutic measures are employed as 
local anodynes, such as the application of dry or 
moist heat , cold ; electncity ; vanous forms of 
counter-imtation ; acupuncture ; and the abstrac- 
tion of blood T Lauder Brunton. 

ANOREXIA (i, pnv , and appetite) — 

Want or deficiency of appetite See Appetite 

ANpSMIA (4, pnv , and smell) — Loss of 
the sense of smell See Nose; and Olfactory 
Nerve 

ANTACIDS — Definition. — Medicmesused to 
counteract acidity of the secretions 

Enumeration.— The antacids mclude Potash, 
Soda, Lithia, Ammonia, Lime, Magnesia and their 
Carbonates ; as well as the salts which the alkalis 
form with vegetable acids, such as Acetates, Citrates, 
and Tartrates 

Aciion. —Antacids are divided mto (x) those 
which act directly ^ lessemng acidity in the stomach ; 
and ( 2 ) those which act remotefy^ dimindhing 
acidity of the urme. The alkalis and alkaline 
earths and their carbonates, with ffie exception of 
ammonia, have both a direct and remote influence ; 
for when swallowed they act on the stomach, and 
bemg absorbed from the intestinal canal, they are 
excreted by the kidneys, thus lessening ^ acidity 
of the urme Ammonia and its carbonate are direct 
but not remote antacids ; for, although they 


n 

neutralise aadity m the stomach, they ase partlv 
excreted in the form of urea, and do not diminish 
the acidity of the urme. The acetates, citrates, 
and tartrates of the alkalis and alkaline earths, on 
the other hand, are remote but not direct antacids. 
They have no antacid effect in the stomach, but 
undergo combustion m the blood, bemg* converted 
mto carbonates, m which form they are excreted in 
the urme, and dimmish its acidity. 

Uses — Excessive acidity of the contents of the 
stomach gives nse to acid eructations and heart- 
bum. It may sometimes depend on the secretion 
of a too aad Jmce hy the stomach, but is generally 
caused by the formation of acid from the decom- 
position of food when the process of digestion is 
slow and imperfect Antacids are given alter meals 
to lessen acidity m the stomach, and afford im- 
mediate rehef to its attendant symptoms. They 
may prove even more eflficacious by preventixtf 
acidity when given before meals {see Axkalis). u 
the action of the bowels be regular, soda is pre- 
ferable; but lime should be used if they are re- 
laxed, and magnesia if there is a tendency to con- 
stipation Remote antacids are mven to lessen the 
acidity and irntatmg quahties of me urme in cystitis 
and gonorrhoea, and to prevent the deposiaonof 
unc acid gravel or calculus m gouty persons. For 
this purpose potash and lithia are preferable, as 
their urates are more soluble than those of the other 
bases See Alkalinity 

T Lauder Brunton. 

ANTAGONISM — This term is employed to ex- 
press the foct that the physiological action of certam 
substances may be affected, even to the extent of 
neutralisation, by the presence in the body, at the 
same time, of other suTOtances having an action of 
an opposite character It is important to distin- 
guish between antidotal action and physiological 
antagonism By an antidote is meant a sub^mioe 
which so affects the chemical or physical diaxacters 
of a poison as to prevent its havii^ any injunons 
action on living ammal tissues. Thus aads and 
alkalis neutralise each other, so as to form inno- 
cuous salts , tannin may render tartar emetic and 
many vegetable alkaloids insoluble ; and the 
hydrated sesquioxide of iron may be u^ to pre- 
cipitate arsemous aad In these cases, the action 
IS limited chiefly to the alimentary canal ; and the 
object of admmistenng the antidote is to form 
insoluble salts, or compounds which will be physio- 
logically inert. But me physiological antagmism 
of certain substances is presumed to take place in 
the blood or in the tissues. When such a substance 
as strychnine, for example, is mtroduced into the 
alimentary canal, it is qmckly absorbed, and earned 
\sy the blood throughout the body. It does not, so 
fir as observation has discovered, influenoe aU the 
tissues; but it so affects the iqpinal cord, and 
possibly the bram, as to give rise to severe tetanic 
convulsions, chiefly of a reflex character. This 
effect is, no doubt, due either to some interference 
in the nutnuonal changes between the blood and 
the tissues composing the nerve-centres, or to some 
specific action of the poison on the nerve-coxtzes 
themselves. These changes, which are tenned 
{diysiological, and on whtw the normal action of 
the nerve-centres depends, axe probably of a mole- 
cular or chemical nature i and it u possible to 
conedve that they may be modified m different 
ways by different snbstaxices. Thus hat aiiien the 
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idea of physiological antagonism ; and exj^ment 
has shown that, within certain limits, which will 
no doubt vary in each case, such an antagonism is 
possible. Antagonism may be either lo<^, affect- 
ing one organ, as is seen in the opposite effects 
upon the pupil of opium or morphine upon the 
one hand, and stramonium, hyoscyamus, or bella- 
donna upon the other ; or it may extend apparently 
to more important organs or groups of organs, as 
in the case of the antagonism between strychnine 
and the hydrate of chloral. The most important 
investigations upon the subject of physiological 
antigonism are the following : — 

(1) Physostigmiue and Atropine^ by T. R. Fraser 
— an inquiry which showed Aat the fatal effect of 
three and a half times the minimum fatal dose of 
physosdgmine may be prevented by atropine. (2) 
Atropine and Prussic Acid, a research by Preyer — 
of a more doubthil character as regards the point to 
be proved, but still sufficient to show that, within 
certain limits not yet indicated, it is possible to 
prevent the fatal action of prussic add by atropine. 
(3) Atropine and Muscarine (the active principle 
of Agaricus muscarius) — which were found by 
Schmiedeberg and Koppe to have entirely antago- 
nistic actions on the ganglia of the heart — muscarme 
exdting the intracardi^ inhibitor centres, and 
stopping the heart in diastole, while atropine has 
the contrary effect. (4) Chloral and Strychnine — 
an antagonism first pointed out by Oscar Liebreich, 
who showed that mmute doses of strychnine might 
so rouse an animal from the effects of an over- 
dose of chloral as even to save its life. (5) Strych^ 
nine and with respect to which Hughes 

Bexmett demonstrated the converse of the last- 
mentioned observation, ndmely, that in the rabbit a 
fistal dose of strychnine might ^ so antagonised by 
a dose of chloral as to save life. Other examples 
of antagonism are : chloroform and amyl-nitrite, 
cocaine and morphine, atropine and jaborandi, 
strychnine and hydrocyanic add, thel^ne and 
chloral, and digitalin and aconitine. 

Conclusions. — It has unfortunately to be ad- 
mitted diat the practical results of the preceding 
researches have not been very encouraging. In all 
of these investigations it was quite apparent that the 
limits of physiological antagonism were very narrow. 
Three elements affect the chances of success in the 
way of saving life : — (i) the age and strength of the 
animal ; (2) the amount of the doses of the two 
active subkances — so that if either the one or the 
otner active substance be given slightly in excess, 
death will probably take place; and (3) the time 
between the admimstradon of the two active sub- 
stances. If the stronger be introduced first, and be 
allowed to manifest distinctly its physiological 
acdon, it is almost impossible to counteract this by 
that of another substance ; but if the two substances 
be intr^uced simultaneously, or if the supposed 
antagonist to the more active substance be mtro- 
duc^ first, the chances of success are much greater. 
It is appment, therefore, that the fecte relating to 
physiolr^cal antagonism at present kno^ in 
sdfflAoe do not hold out much hope of good results 
firom thek application in practice ; but still the 
physiological nets are so definite as to indicate a 
precise mode of treatment. For example, no one 
acquainted witii the investigations mentioned above 
would hesitate in attempting to relieve the tetanic 
spasms of a case of poisoning strychnine by 
Repeated doces of cmoral hydrate, or by the 


administration of chloroform. A practical result of 
such resj^ches is that the principle of physiologic.^! 
antagonism may serve as a guide to the application 
of remedies in disease. Thus excessive secretion, 
say firom mucous membranes or from salivary 
glands, may be modified or arrested by the use of 
sulphate of atropine, a striking experimental demon- 
stration of which may be seen in the antagonism 
between bromal hydrate and sulphate of atropine in 
the rabbit. John G. McKendrick. 

ANTEFLEXION. — A bending forwards of any 
organ. The term is specially used in relation to 
the uterus, when this organ is bent forwards at the 
line of junction of its body and cervix. See 
Uterus, Diseases of. 

ANTEVERSION.—A displacement forwards of 
any organ. The term is particularly applied to a 
change of position of the uterus, in which this organ 
is bodily displaced in the pelvic cavity, so that the 
fundus is directed against the bladder, and the 
cervix towards the sacrum. See Uterus, Diseases 
of. 

ANTHELMINTICS (kvri, against; and eXfiiys, 
a worm). — DEFINITION. — Medicines which kill or 
expel intestinal worms. 

Enumeration. — T he principal anthelmintics 
are : — Oil of Male Fern ; Kamala ; Kousso ; Oil of 
Turpentine ; Pomegranate Root ; Santonica (Worm- 
seed, so called), and its active principle, Santonin ; 
Areca ; Mucuna ; Rue ; and drastic purgatives. 
As purgatives only expel the worms, they are 
termed vermifuges ; while the other anthelmintics 
which kill the worms are called vermicides. 

Action. — T he oil of male fern, kamala, kousso, 
oil of turpentine, and bark of pomegranate root, act 
as poisons to tape-worms. Santonica and santonin 
remove round-worms, and also thread-worms. 
They were formerly supposed to kill the worms, 
but it would appear that they only weaken or in- 
toxicate them, so that they are more readily expelled. 
Castor oil, jalap, scammony, and other purgatives do 
not kill the worms, but dislodge and expel them, by 
the increased peristaltic action which they occasion. 

Uses. — D rastic purgatives may be used for worms 
of any sort ; areca for both tape- and round- worms; 
and the other agents for the worms on which ^ey 
severally act as poisons. Vermicides are generally 
given after the patient has fasted for several hours, 
in order that, the intestines being empty, the drugs 
may act more readily on the worms. A purgative 
is usually given some hours afterwards, in order to 
expel the dead worms. As thread-worms chiefly 
inhabit the rectum, they are most effectually killed 
by enemata, which may consist of a strong infusion 
of quassia ; salt and water ; vinegar and water ; 
solution of the sulphate or perchloride of iron ; oil 
of turpentine ; castor oil ; decoction of aloes ; or 
infusion of senna. As almndance of mucus in the 
int^tines forms a convenient nidus for the growth 
of worms, anything that diminishes this tends to 
prevent their occurrence, and for this purpose pre- 
parations of iron and bitter tonics are useful. 

T. Lauder Brunton. 

ANTHRACOSIS (&v0pa|, a coal). — A deposit of 
black material in the tissues or organs. See Pneu- 
moconiosis. 
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ANTHRAX [&vBpa^, a coal). — Asynonym for cax- 
buncle, and for malignant pustule. Ste Carbunclb, 
and Pustule, Malignant 

ANTIDOTE (dvrf, against ; and I mve). 
Definition. — A n antidote is any remedy i^ch, 
by its physical or its chemical effect upon a poison, 
or in both ways, is capable of preventing or 
counteracting the physiological effects of that sub- 
stance {see Antagonism) Sometimes, however, 
the term is used m a more comprehensive sense, so 
as to include the general treatment of a person 
affected by a particular poison Thus, m poisoning 
by opium, the use of the stomach-pump, enforced 
exertion, chafing the hmbs, and artificial respiration 
may be included in the general antidotal treatment 

Modes of Action, and Application — Most 
antidotal substances form with the poison msoluble 
or mnocuous compounds Without attemptmg to 
give a complete list, the followmg are examples of 
the more common poisons and their res^ctive 
antidotes — ( i ) arsentous acid solution of dialysed 
iron administered freely, or light magnesia, (2) 
Jfrusstc actd newly precipitated oxide of iron with 
an alkahne carbonate, hypodermic injection of 2 
to 4 m of liquor atropinse sulphatis every half-hour , 
(3) oxalic actd chalk, common whiting, or ms^- 
nesia suspended in uater ; (4) tartar emetic . tanmn, 
catechu, or other vegetable astringents , (S) acetate 
of lead sulphate of magnesium, or the phosphates 
of sodium and magnesium , (6) caustu potash : 
dilute acetic acid, &ed oils, lemon-juice ; (7) cor- 
rosive sublimate albumen, white of egg, flour, or 
milk , (8) mineral acids chalk, common whiting, 
plaster from the walls or ceiling, or carbonate of 
magnesium , (9) chloride of zinc ; albumen, milk, 
or carbonate of sodium 

Vegetable poisons cannot thus be counteracted 
If they have been taken m the form of seeds, 
leaves, or roots, the proper course is to remove 
them from the stomach or bowels as soon as possible 
by emetics and purgatives, and at the same time to 
sustain the flagging strength of the patient by the 
administration of stimulants On the other hand, 
if the alkaloid has been taken, it is so soon absorbed 
that emetics and purgatives are of little avail, or 
may even be mjunous In these circumstances we 
must rely on the administration of the physiological 
antagonist of the poison (such as chloral hydrate m 
the case of strychnine-poisoning), and on supporting 
the strerf^ of the patient The following are the 
best antidotes to the vegetable poisons most fre- 
xjuently met with — (i) aconite rootx emetic of 
sulphate of zinc and stimulants , (2) belladonna 
leavesy berrteSy or root emetic of sulphate of tmc, 
ammonia, stimulants, and after some time an active 
purgauve, (3) digitalis emetics, stimulants, and 
the maintenance of the recumbent position , (4) 
hyoscyamus leaves emetics and stimulants ; (5) 
hydrochlorate or meconate ofmorphtnoy or any of the 
preparations of opium hypodermic mjection of 
apomorphine; external stimulation by warmth, 
turpentme or camphor liniments , enforcea exertion ; 
artificial respiration, and small repeated doses d 
sulphate of atropme ; (6) chloral hydrate . the same 
as for opium ; (7) strychnine or nux vomica : 
animal charcoal suspended m water, repeated large 
d<^ of chloral hydrate, or chloroform ; (8) atropme : 
stimulants, subcutaneous mjection of caffeine, 
morphme, or pilocarpme, or of very mmute doses 
of [^ysostigmme ; (9) calabar bean : Etrofone, or 


stimulants, artificial respiration, (xo) mushrooms i 
subcutaneous mjection of 2 to 4 in of liquor atropnae 
sulphatis, stimmants, castor oil; (ii) tobacco or 
nicotine . stimulants, subcutaneous mjection of 
mmute doses of stryctome. See Poisons 

John G McKendrick 

ANTIMONY, Poisoning by -^See Tartar 
Emetic, Poisonmg by. 

ANTIPERIODIC8 — ^This term was applied to a 
group of medicmes which were found to prevent or 
relieve the paroxysms of certain penodically recur- 
nng disorders, the nature of which was unknown 

The chief antipenodics are — Cmchona-bark and 
Its alkaloids—Qumme, Cmchonme, Qumidme, and 
Cmchomdme ; Sahcm, Salicyhc Aad and its ^ts ; 
Eucalyptus globulus , and Arsemc See Malaria. 

ANTIPHLOGISTIC {hrri, against ; and (pxtyw, 
I bum) — A term for any method of treatment that 
IS mtended to counteract infiammation and its 
accompanymg constitutional disturbance. 

ANTIPYRETICS (irrl, against; and vvperbs, 
a fever) — Definition — Therapeutic agents which 
reduce the temperature in fever 

Enumeration — The prmcipal agents used as 
antipyretics are — Cold Baths, Cold Applications, 
Ice , Diaphoretics ; Alcohol , Chloral Hydrate ; 
Quinine; the Salicyl compounds , Phenarone 
(Antipyrme) , Acetamhde (Antifebnn), Phenacetm, 
and alhed bodies, Eucalyptol; Es^tial Oils; 
Acomte , Digitalis ; Green Hellebore ; Purgatives ; 
and Venesection 

Action — The temperature of the body may be 
reduced, either by increasing the abstraction of 
heat, or by lessening its pr^uction. The direct 
application of cold, ^ means of baths, affusion, or 
sponging, or by enveloping the body m sheets 
wrung out of cold water, is the most powerful and 
rapid means of abstracting heat But the loss of 
heat which constantly occurs, even m health, by 
evaporation of the sweat, and the radiation and 
conduction of heat from the skm, may be mcreased 
by the use of diaphoreucs, such as salts of potassium, 
preparations of antimony, or acetate of ammonium, 
or by such medicmes as dilate the cutaneous vessels, 
so as to allow the heated blood to circulate freely 
through them, and to become cooled the external 
media surroundmg the skin. Alcohol, m the form 
either of wme or spints, and chloral hydrate have 
an action of this sort, though alcohol also influences 
the production of heat Alcohol, qoinme, the 
salicyl-compounds, antipyrme (phenazone), acetam- 
hde, phenacetm, pyrodm, and their aUies, euca- 
lyptol, and essential oils lessen the production of 
heat within the body, probably by diminishing 
oxidation of the tissues {see Alcohol). Acomte, 
digitalis, and green hellebore reduce ^ tempera- 
ture, but then: mode of action is not precisely 
ascertamed. 

Uses — Antipjrretics act much more powerfully 
in reducing the temperature of the body in fever 
than they ao m hemth. They may be used vdien 
the temperature has risen either firom exposure to a 
high external temperature, as m thermic fever ; m 
consequence of inflammation, as in pneumonia, 
«penca^ti8, or phthisis; or m specific fevers, as 
acute rheumatism, typhus, and scarlatina. The 
most rapid and powerful antipyretic remedies are 
cold baths ; next probably come acetamhde, pbena- 
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cone, pheiuicetin, large doses of salicylic acid or 
salicylate of sodium, and quinine. In acute rheu« 
matlsm the salicylates are the most useful anti- 
pyretics. Quinine seems to act very efficiently in 
thermic fever when injected subcutaneously. See 
Hypodermic Medication. 

T. Lauder Brunton. 

ANTIPYRIN-HABIT.— Drug-Habits. 

ANTISEPTICS against; and irnimtcds, 

from (T^irw, I make putrid). — Synon. ; j4n/i/>u/res- 
€$tUs. 

Definition. An antiseptic is a chemical sub- 
stance that retards or prevents the change in 
organic materials which is called putrefaction. 
Putrefaction is the chemical breakdown that occurs 
in non-living animal or vegetable matter which is 
brought about by the activity of bacteria and simi- 
lar micro-or|;amsms. It is usually characterised by 
the produc^n of malodorous gases. The change 
is one of the numerous class of phenomena which 
are called by the general name * fermentation/ a 
term originally employed in coimection with the 
production of alcohol and carbon dioxide from 
sugar through the agency of the yeast-plant. The 
actual ^ents that cause this and similar changes are 
called mrments, and these are generally divided 
into two groups, the organised and the unorganised. 
The unorganised ferments or enzymes are chemical 
substances probably proteid-like in nature ; they 
are shed out by animal or vegetable cells, and the 
chemical phenomena they produce are usually of 
^e nature of hydrolysis ; in some cases they appear 
to produce oxidation. Diastase, a product of 

g erminating plant-cells, and pepsin, a product of 
le gastric epithelial cells, are familiar instances of 
these ; the former produces the hydrolytic cleavage 
of starch into smaller molecules first of dextrin and 
then of sugar ; the latter brings about the similar 
cleavage of proteid into smaller molecules first of 

S roteose and then of peptone. The enzyme itself 
oes not participate in the composition of the final 
products. How the organised ferments, like yeast- 
cells and bacteria, produce their respective decom- 
positions has long been a matter of controversy; 
here again the actual chemical change is usually 
hydrolysis. Liebig in 1848 put forward the theory 
that the organisms that lie at the root of the change 
shed out what we now call enzymes, and that 
these chemical substances are the immediate causes 
of the chemical decomposition. In the case of the 
Micrococcus ureae, and of the inverting action of 
yeast, this was proved to be the correct view by 
the actual separation of active enzymes from the 
organisms. It is now generally accepted as the 
correct explanation in all cases ; and the experi- 
ments recently made by Buchner on yeast are quite 
conclusive ; by crushing the yeast-cells he has suc- 
ceeded in obtaining from them an en^me which 
produces the alcoholic fermentation. I^e distinc- 
tion between enzymes and organised ferments, 
though useful as indicating a difference of degree, 
has no real foundation as a difference in kind. In 
all c^s the active agent is an enzyme or enzymes, 
and in all cases these are produced by the activity 
of living cells. 

Mode of Action.— I t will be gathered from 
fbe preced^ paragraph that there are obviously 
two ways in which an agency can counteract the 
activity of a micro-oiganism ; (i) it may remove. 


destroy, or inhibit the activity of the living cells or 
organisms ; (a) it may remove, or neutralise the 
enzyme shed out by the organisms. Thw a re- 
moval of the organisms by efficient filtration will 
stop the producuon of the enzyme and so bring 
decomposition to a close. All ferments act best in 
the presence of moisture, and at a temperature 
somewhat above that of the body. But cold will 
stop fermentation of any kind, first because it pre- 
vents the activity of living cells, and secondly 
because it inhabits the activity of all chemicad 
agents, including enzymes. It has, however, been 
shown that even the extremest cold does not kill 
the organisms in question. On the other hand, a 
high temperature stops all kinds of fermentation 
and does so permanently because it destroys the 
agents that produce the fermentation. Heat acts 
in one or both of two ways : (i) it kills the micro- 
organisms; (2) it destroys the enzymes which, as we 
have seen, are proteid-like in nature, and like most 
proteids they are coagulated by heat. In the case 
of the chemical antiseptics, our knowledge is as yet 
hardly exact enough to state definitely in which of 
the two ways they may act. Some doubtless act 
by destroying the protoplasm of the living events, 
others by chemically neutralising or precipitating 
the enzymes, and others again doubtless act in both 
ways. As a general rule it may be stated that the 
living protoplasm is more readily affected than the 
more stable enzymes which they shed out ; thus 
weak solutions of salicylic acid, and chloroform- 
water are sufficiently strong antiseptics to prevent 
putrefaction by putting a stop to the growth of 
micro-organisms, but they will nevertheless allow 
the action of enzymes to go on without serious 
impediment. This fact enables an investigator to 
determine in a mixed case what changes are pro- 
duced by the one class, and which by the other 
class of ferments. It is nevertheless important to 
bear in mind that the difference is only one of 
degree, in view of the extensive use of antiseptics as 
preservatives of food. An antiseptic may be bene- 
ficial by hindering putrefaction, but it may also be 
harmful in retarding or even preventing those 
actions of enzymes which constitute the principal 
processes that occur during digestion. 

Enumeration. — The principal antiseptics are 
the following : — Chlorine, Sulphur Dioxide, Nitric 
Oxide, Nitrogen Peroxide, Carbolic Acid, Creasote, 
Benzol, Sulphites, H;^osulphites, and Hypo 
chlorites. Mercuric Chloride, Mercuro - Zinc 
Cyanide, and several other Mercurial compounds, 
Zinc Chloride, Arsenious, Chromic, Boric, Tannic, 
Benzoic, and Salicylic Acids, Borax, Potassium 
Permanganate, Naphthol, Resorcin, Formaldehyde, 
Alcohol, Iodoform, Quinine, Charcoal, Common 
Salt, and Nitre. 

Uses. — The uses to which antiseptics are applied 
are numerous ; the following are the principal : — 

1. As external applications to the body, as in 
the treatment of ^n-diseases due to micro- 
organisms and similar fungoid growths, e.g. ring- 
worm. 

2. As applications to the mucous membranes of 
the orifices of the body and other readity exposed 
parts ; for instance, in the cleansing of the mouth, 
teeth, throat, conjunctiva, nasal cavities, vagina, &c. 
The cleansing of the bladder, where ihfiammation 
has been set up by bacterial infection, and of the 
stomach in similar conditions, may also be included 
under the same head. T^ stomach normally 
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pofsesses a natural antiseptic in the free hydro- 
chloric acid of the gastric mice. 

3 In the treatment of surgical operations and 
open wounds, carbohc acid and mercurial compounds 
are the most frequently employed. It is this 
important branch of treatment which is especially 
associated with the name of Lister Ste Antisep- 
tic Treatment 

4 In the internal treatment of diseases due to 
micro-organisms — This branch of therapeutics is 
hmited by the circumstance that substances which 
would kill micro-orgamsms are also mimical to the 
hfe of the tissues in which they grow. For instance, 
the treatment of phthisis by inflations of such a 
substance as formalin-vapour has been all but 
relinquished because of its irritating action on the 
lungs 

5 As disinfectants. See Disinfection. 

0 As preservatives of anatomical and similar 
museum-specimens The preservation of dead 
bodies as in the process of embalming may also be 
here mentioned 

7 As preservatives of foods The difficulty of 
transport and storage of food for large communities 
has led to a wholesale use of such substances as 
borax, bone acid, and formalin for commercial 
purposes The practice is to be deprecated because 
these foreign admixtures are in a greater or less 
degree poisons to the human body as well as to 
micro organisms This is particularly the case in 
certain individuals who are abnormally susceptible 
to such substances Thus bone acid and borax are 
often responsible for dyspeptic troubles, and will 
sometimes cause a skin-eruption hke psonasis Of 
the two, borax is more soluble and is the more 
powerful antiseptic, it also hinders the action of 
enzymes m the alimentary canal , for instance a very 
small admixture with borax will completely prevent 
the curdling action of the rennin ferment on milk. 
The use of formalin is still more to be deprecated It 
has, even in dilute solutions, a hardemng effect on 
proteid substances, rendenng them less digestible, 
and also has a pronounced inhibitory effect on the 
d^estive enzymes It appears to be desirable that 
the practice of adding these and similar foreign 
substances to food-stuffs should be prohibited, and 
replaced by a general use of the methods of cold 
storage and transport. 

W D Halliburton. 

ANTflSEPTIC TREATMENT -.Principles 
The * Antiseptic System ’ of treatment, mtroduced 
by Lister about 1867, has in great measure 
revolutionised modem surgery It depends upon 
certain postulates, the appreciation and acceptance 
of which are essential to its successful application 
They are — 

1 Septic processes in a wound, and the consti- 
tutional changes resultmg from them, are caused by 
the development m it of minute hvmg orgamsms. 

II . These living orgamsms are (with some few 
exceptions) always mtr^uced from outside the body, 
either by the hands or instruments of the operator, 
by floating particles of dust, by lotions or dressings, 
or in some similar way. 

III. There are means at our disposal, such as the 
employment of certam germiadal agents, super- 
heating, &c., by which the vitality of these or^n- 
isms may be destroyed, and their entrance into a 
wound m an active state effectually prevented, or 
their influence combated if they be present. 
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Applications. —I n order to cany out an anti- 
septic operation it is necessary : — 

1 To punfy the skm of the region to be operated 
upon, for a considerable distance beyond the part 
which will be occupied by the wound. 

2. To punfy the bands of the operators, the 
instruments, sponges, and everything coming in 
contact with the wound; and to ensure against 
their defilement until the operation is completed 

3 To prevent any living septic organisms 
ftdling upon the wound dunng an operation, or 
to destroy their vitahty before the dressing is 
put on 

4 To apply a dressing containing a store of 
some antiseptic material ; and to change it before 
this matenal has been so much washed away by the 
discharges that a track is left along whi<m septic 
organisms may be able to spread from the edge or 
surfiice of the dressmg to the woimd 

X Carbolic Aoid {Phenol) — This is occasionally 
used pure (liquefied by adding 6 to 10 per cent of 
water to the crystals) to punfy some already septic 
wounds , or a I m 20 watery solution is used for 
punfymg the skm of the part to be operated upon, 
the han^ and instruments of the operator, or m the 
spray, if that be ever employed A i m 40 watery 
solution may be used for the sponges, or for bathing 
the wound during the operation and at the diangmg 
of the dressing Carbolic-acid gauze is not so much 
used as formerly, but m some cases u still the best 
dressmg at our disposal 

Carbolic acid has the advantages of being very 
difllusible, and of having an attracUon for oify and 
greasy substances, and hence a supenontv over 
mercurial salts for application to the skm ; it does 
not blacken steel or silver instruments. It has the 
disadvantage of bemg imtatmg, and hence causing 
more efliision of serum than & the mercurial salts 
Dressings contaimng carbolic acid must be kept m 
air-tight boxes 

2 Meroupial Saits — (a) Ferchlortde of mer- 
cury is employed m solutions of x in 500, x m 
2000, or still weaker The i m 500 solution is 
used after the carbohc aad lotion, purifying the 
skm, or for purifying an already septic wound , the 
I in 2000 solution may be u^ for the spoi^es, 
and for apphcation to a wound dunng an operation 
and at the changing of the dressings Mercunc 
chloride forms an insoluble albuminate when mixed 
with blood; hence the solutions are practically 
much weakened immediately they come mto contact 
with a bleeding surface Its advantage is its high 
p^rmiadal quality , its disadvantages are that a x 
m 5cx> solution applied for some time to the ^un 
causes vesication, and that if mixed with tap-water 
a large proportion of the salt is thrown down as 
insoluble cMondes. The latter diffictdtv is over- 
come by adding a small quantity of chlonde of 
sodium ; or by substituting for the simple corrosive 
subhmate the very soluble but deadedly imtating 
sal alemhrothi a double chlonde of ammonram ana 
mercury, which for a while was very largely em- 
ployed, but IS now almost supersede. It is thus 
obvious that mercunc chloride alone is not a very 
suitable substance for the active pnnaple of a per- 
manent dressing. 

(^) Btntodtde mercury has many of the 
charfu:tenstics of the perchloride ; but it does not 
form so copious a deposit of insoluble albununates 
when added to blood. It is more irritadhg, but it 
largely used by eomo surgeems. 
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(c) Cyaaidt mtrmry^ in the form of a kind of 
double salt with eyanidt of tincy is the essential 
constituent of the latest antiseptic dressing (gauze 
and wool) introduced by Lister. This is very 
i^luble and very unirritating, but at the same 
time powerfully antiseptic, and at present promises 
to take the place of all other materials for a per- 
manent antiseptic dressing. 

3. Boric Acid is a mild and not very trustworthy 
antiseptic. It is, however, useful either in the 
form of boric lint, boric ointment, or boric lotion (a 
saturated watery solution) for application to super- 
ficial granulating .mriaces. It is very unirritating. 

4. Salioylio Acid is also a mild antiseptic. It 
is used in the form of salicylic wool, as an external 
dressing outside one containing some more potent 
materiri. In powder it is highly irritating to the 
nasal mucous membrane. 

5. iodoform is a powerful deodorant, with a 
most objectionable smell. Its antiseptic qualities 
are not great. It is used with great benefit in the 
form of crystals or powder for application to septic 
and to tub^ulous wounds. In the form of gauze 
it is used for plugging cavities and draining peri- 
toneal incisions. 

6. Chloride of Zinc in solution — gr. xl. to jj. — 
is invaluable as an application to surfaces which it 
is necessary to leave exposed to the air, such as 
those of the mouth or rectum, or for purifying septic 
cavities. It usually prevents septic changes for two 
or three days. 

7. Lysol is very largely used in Germany, and 
has recently met with some favour in this country. 
It forms a turbid mixture with water and is very 
sli^tly irritating. 

& Alcohol, either undiluted or mixed with 15 
per cent, of water, has been much extolled. Some 
snigeons now use no other antiseptic. See Alcohol. 

This list might be multiplied almost indefinitely, 
and would have to include various coal-tar products, 
such as creoline, which is good for application to 
ttlcms, naphthaline, &c., oil of eucalyptus, thymol, 
iodol, iodine, and countless others, but it is impos- 
sible to mention in detail more than those most 
commonly in use. 

The steps of a simple operation, where 
the skin is unbrokeny such as the removal of a tumour 
or the openin^f of an abscess, will now be described 
as an illustration. 

The skin of the part to be operated upon, and 
the hands of die operator, are, with the aid of a nail- 
brurii, wariied first with soap and water and usually, 
though this is of doubtful utility, with turpentine 
and ether ; then with 1 in 20 carbolic acid solution, 
and then wiUi I in 500 sublimate solution. The 
instruments diould have been previously boiled or 
placed in a flat tray filled with carbolic-acid solution 
I in 2a Knives, scissors, and other cutting instru- 
ments may conveniently be sterilised by immersing 
them in alcohol. A la^e supply of sublimate-solu- 
tion, I in 2000, or carbolic acid X to 40, should be 
prepared, in which the sponges are to be washed 
out, and the hands of the surgeon and his assistants 
dipped from time to time. It is convenient to sur- 
round the part to be operated upon with towels 
vrmng out of one of the antiseptic solutions, so that 
instruments may not be thoughtlessly laid down upon 
an unpurified surfiKe. 

It WM formerly the custom to irrigate the wound 
firnm time to time during the course of an cmeration 
with the weaker mercurial or carbolic-acid lotion. 


This is not so firequently done now as formerly, and 
by many the plan has been ouite abandoned. Others 
thoroughly wash the wound at the conclusion of the 
operation with boiled water or weak antiseptic solu- 
tions before applying the sutures, and dunng their 
insertion cover the greater part of the wound with 
swabs soaked in the same antiseptic solution. 

Before changing an antiseptic dressii^, scissors 
and forceps, and a piece of gauze or wool should be 
placed in a bowl of the antiseptic solution preferred, 
and the fingers of the surgeon should be similarly 
purified. K& soon as the deep part of the dressing 
IS removed, some of the solution should be dropped 
upon the wound by means of the gauze or wool, 
and the process should be frequently repeated until 
the deep part of the new dressing is in position. The 
spray has now been almost completely abandoned. 

(2) If the skin haste been previously injuredy as in 
a compound fracture, or in abscesses which have 
burst, the strongest antiseptic solutions must be 
applied with great vigour to the exposed surface, 
their influence being often advantageously supple- 
mented by the use of the sharp spoon or the nail- 
brush. 

Besides these matters the acceptance of the anti- 
septic principle has effected marvels in the improve- 
ment of the hygiene of hospital wards and sick-rooms, 
by the dressing of septic wounds at frequent intervals 
with antiseptic and deodorising agents, by proper 
ventilation, by the methodical purification of bed- 
pans, catheters, urinals, and other utensils, and in a 
host of other ways too numerous to mention. 

Rickman J. Godlee. 

ANTISPASMODICS*(dvri, a^inst ; and airdcrfuny 
a spasm). — DEFINITION. — Medicines which pre- 
vent or allay spasm. 

Enumeration. — Antispasmodics may be ar- 
ranged in groups as follows : — Valerian, Valerianic 
Acid and its salts ; Musk, Castor, Asafetida, Sumbul 
and Galbanum; Camphor, Brominated Camphor, 
Oil of Amber ; Ammonia and its Carbonate ; 
Alcohol, Ether, Acetic Ether, Chloroform, Nitrite of 
Amyl ; Bromide of Potassium, Bromide of Ammo- 
nium ; Conium, Lobelia, Opium, Gelsemium, Indian 
Hemp, Belladonna, Stramonium ; and the Essential 
Oils. As adjuvants may be mentioned— Cold Baths, 
moderate Exercise, Friction, Heat, and Moisture ; 
and also Quinine, Arsenic, Zinc, and Silver. 

Action.— Certain nerves and nerve-centres, 
when excited, produce contraction of voluntary or 
involuntary muscular fibres ; other nerves and centres 
arrest movements ; and by the combined action of 
these two systems the motions of the various con- 
tractile structures in the body are regulated, and 
subordinated to the requirements of the organism as 
a whole. Excessive contraction or spasm of one 
part of the body may therefore arise either from ex- 
cessive action oS the motor, or deficient action of 
the inhibitory centres. Spasm may affect the in- 
voluntary miiscfilar fibres of the intestines — as in 
colic ; of the vessels — as in some forms of head- 
ache, and in vaso-motor neuroses of the uterus 
and bladder ; of the bronchi— as in spasmodic 
asthma ; of single voluntary muscles, or groups of 
muscles— as in various forms of cramp ; or it may 
involve the muscular system generally— as in tetanus, 
epilep^i and hysteria. Antispasmc^ics may act by 
lessening the irritability of motor centres, os, for 
example, bromide of potassium and conium; or hy 
stimuJating those portions of the nervous system 
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which restrain and co-ordinate movements, as alcohol 
probably does There are no direct experiments to 
show the action of antispasmodics on the mhibitorv 
centres ; but it seems probable that they have such 
an action, although it may not be confined to these 
parts al jne Thus small doses of alcohol and ether, 
which stimulate the nervous system generally, and 
usually mcrease motor activity, will restrain and co- 
ordinate excessive muscular action, as m coke, 
nervous agitation, trembling, and hysteria It is at 
present impossible to localise the part of the nervous 
system affected by valerian, asafetida, and other 
drugs of this class As spasms occur when the 
nervous system is deficient in power, nervine and 
general tomes, such as quinine, zinc, and iron, are 
often found to be useful adjuvants 

Uses — In such convulsive diseases as epilepsy, 
laryngismus stndulus, and infantile convulsions, 
bromide of potassium is the most powerful anti- 
spasmodic ; m hystena — valenan, asafetida, and 
the bromides , m chorea — arsemc, comum, copper, 
and zinc , m spasmodic asthma— lobelia and stramo- 
nium , in spasm of the blood-vessels — nitnte of 
amyl In all spasmodic affections, cold baths or 
spongmg, exposure to sunhght, moderate exercise, 
and a plain but nutritious diet should be employed ; 
and late hours, a close atmosphere, exhaustme 
emotions, or excessive bodily or mental work should 
be avoided 

T Lauder Brunton. 

ANTITOXINS Antitoxic and Antibao- 
tepial Serums —Definition —Antitoxins are 
substances which are engendered under certain con- 
ditions m the bodies of livmg ammals, and which 
are able to render inactive certam correspond mg 
noxious substances 

Antitoxic Serums. — By treating animals with 
certam kmds of poisons (toxins), bodies which have 
the power of rendenng these toxms mactive are 
produced these are most abundant m the serum of 
the blood, and are called antitoxins The scope of 
action of an antitoxin is Imuted and specific, m that 
It neutrahses only the particular kmd of toxm by 
means of which it was itself prepared The kmds 
of poison which are capable of givmg rise to anti- 
toxins are — (i) certain bacterial toxins not yet 
isolated chemically, such as those made by the 
Bacillus pyocyaneus, and the organisms of diphtheria 
and tetanus , (2) certain vegetable poisons of 
apparently proteid nature, such as abrin (from 
jequinty seeds), ricin (from castor oil seeds), and 
crotm (from croton oil seeds), (3) snake-venoniy 
not yet separable from proteids by chemical means , 
(4) various kmds of poisonous blo^’serum^ one of the 
most highly toxic of which is that of the eel ; (5) 
rennet-ferment and other bodies against which an 
* anti *-body has also been prepared Fromtheabove 
hst it will M seen that the * toxms ’ for which anti- 
toxins can be made are closely assoaated with 
proteid molecules, if indeed they are not essentially 
proteid in constitution. Attempts to prepare anti- 
toxins to alkaloids, such as morphme and strychnme, 
have all failed. 

Antibacterial 8eru me. —Besides the bac- 
terial toxms mentioned, many kmds of bacteria 
or their products may be used fot the immunisatitm 
of anii:^, m which process * anti-bodies * are 
formed. 'Iliese, however, have no effect upon the 
essential toxm of the bacteria, althoup^h they exert 
a definite influence upon the bacterm themselves 


(destructive or bacteriolytic, and inhibitory to 
nowth), and are therefore caUed anttdaetmal» In 
die case of the organisms of cholera, typhoid fover, 
Ac., only this form of serum has yet been obtained, 
while m that of the Bacillus pyocyaneus both anti- 
toxic and antibacterial serums have been made by 
appropriate methods Smee antibacterial serums 
have no power of neutralising toxins, they are not 
of much use for therapeutic purposes. 

Care must be taken not to confiise the kqmds 
containing baciUi and their products, such as are 
used for giving protection against typhoid fever, 
plague, Ac , with antitoxins. Even m medical 
literature the former are sometimes referred to 
erroneously as serums 

Mode op Preparation —The horse has been 
chosen as the most useful large animal for the 
production of antitoxm, one pomt of value being the 
low degree of toxiaty of its serum for man The 
peneral prmaple is to give the animal gradually 
increasing quantities of the desired toxm until it is 
able to endure a very considerable multiple of 
what would at first have been a certainly fiital dose 
It is generally advisable to give doses sufficiently 
large to cause a considerable febrile disturbance. 
After a given mterval has elapsed, several htres of 
blood are removed, with strict precautions against 
the occurrence of accidental bacterial contamination. 
The blood withdrawn is allowed to clot, and the 
serum is removed by sterilised apparatus a# soon as 
It has separated , a small proportion of an antiseptic 
(such as phenol o 5 per cent , or tnkresol o 4 per 
cent ) IS then add^, and the serum thus prepared 
is allowed to stand to facilitate the settlement and 
subsequent removal of any sediment which may tend 
to form The resulting fluid is usually passed 
through germ-proof filters by means of pressure, and 
is then measured off into quantities suitable for 
smgle doses, vihich vary according to its potency , 
these are either placed m phials or sealed m tub^ 
All the manipulations are earned out vnth sterilised 
apparatus and stnet aseptic precautions To prevent 
the nsk of distnbutmg glanders or tuberculosis, the 
animal is given test-mjections of mallem and tuber- 
cukn before the immunismg treatment is earned out 

At the commencement it is advisable to give a 
foundation-immumty by mjecting toxins which 
have been modified m certam 'wteys (toxoids) — thus 
m the case of diphtheria the filter^ culture may be 
heated to 6o®~70® C., and m the case of tetanus 
the filtered culture is modified the addition of 
carbon disulphide Some authors recommend a 
course of mjecUons of antitoxm before or during the 
toxin-treatment The actual details of the treat- 
ment cannot be given here, smee the production is 
largely for commercial purposes, and some of the 
meth(^ employed are of the nature of trade-secrets. 
The-mere foNkng of animals on some pmaons such 
as ncin and abnn may cause the appearance eff 
antitoxins m the blood ; but this does not occur with 
the toxm of tetanus or of diphtheria* The serum 
may be dned, generally upon flat plates, when it 
assumes the form of brittle scales ; fw use these are 
dissolved in recently boiled (stenle) water which has 
been allowed to cool. 

Concentrated serums are also made by freesmg 
and thawing repeatedly ; by these procedures mtt<£ 
water can be removed. Diphtheria-anUtoxin, as at 
present used, seldom has less than 350 antitoxic 
umu (o. ii0w) m each cubic cendmetre ; but it has 
been obtained wlthsamany as 1,250 units s possfofy 



ANTITOXINS 


7 « 

!& the ftiture still more potent preparations will be 
available. 

The aniibactirial class of serum is produced by 
imectiitf into on animal ^dually increasing doses 
of whom enltores (i.e. bacteria with or without 
their products) ; the organisms may be previously 
killed by means of heat (6o° C.) or antiseptics (e.g. 
chloroform) ; or they may be given in the living 
condition, but the latter method is not so safe for 
the worker. 

I^isons giving rist to the formation of anti- 
toxins . — The toxins present in the filtrates of 
cultures of the bacilli of diphtheria, tetanus, and 
botulism are the types of bodues which will lead to 
th^roduction of antitoxins. 

There are many pathogenic bacteria to the toxins 
of which living animals have no power of form- 
ing antitoxins. Thus highly toxic products are 
formed in ciUtures of the gonococcus and of the 
infiuenza-bacillus, but hitherto endeavours to get 
even a semblance of antitoxin for these have 
failed. In the case of the bacteria of plague, enteric 
fever, pneumonia, and erysipelas, no satisfactory 
toxin (that is, one which is at all comparable to 
those of diphtheria and tetanus) has yet been made ; 
the same is true in the case of cholera. Attempts 
to produce antibacterial serums for the influenza- 
bacillus and the gonococcus have also failed, nor 
has any success been attained with the bacterium of 
fowl-chdibra — a matter which is of interest in that 
this was one of the first microbes against which an 
active inununity was produced by Pasteur. For 
plague-bacilli, typhoid-bacilli, streptococci, and 
cholera-vibrios antibacterial serums can be prepared, 
which possess in some cases a high degree of potency 
(c. g. I cubic millimetre of good typhoid -serum will 
quite prevent the action of 10—12 fatal doses of 
highly virulent bacilli). 

Since we do not know whether the propier toxins 
of these bacilli can be produced artificially, we 
cannot tell whether they Assess the chemical con- 
stitution necessary for the production of antitoxins. 
Thus certain poisonous b^es such as alkaloids 
(morphine, strychnine, &c.) appear to be incapable 
of causing the formation of antitoxin, although 
a certain amount of individual tolerance may be 
attainable in some cases. The chemical nature of 
the poisons of the antitoxin-producing type (diph- 
theria, tetanus, and botulism) is not yet completely 
known, but the observations of Briber ana Boer 
tend to the conclusion that they are not proteids. 

It is, however, difficult, if not impossible, to isolate 
them entirely from what is pwssibly adherent piroteii 
The jwisons of jequirity and ricinus &c. seeds are 
also either proteid or linked on to proteid molecules ; 
the same is true of snake-venom. 

Nature op Antitoxin.— Complete knowledge 
of the chemical nature of antitoxin is not yet forth- 
coming. Most observers are agreed that antitoxin 
has some connection with globulins, for precipitants 
of these bodies (saturation with neutral salts, &c.) 
carry down the antitoxin. Antitoxin pirobably has 
a large molecule, since it will not dialyse nor will it 
pass through a gelatine-choked filter (C. J. Martin) ; 
m these points it resembles globulin. It is closely 
aBied in these and other characters to the active 
matterofantibacterial, antihaemal, and agglutinating 
serums. 

It appears that when carbon dioxide is used to 
precipitate gkMiii the antitoxin is destroyed. 

Beatmg to temperatures below 60® C. for half 


an hour has Uttle if any effect upon the activity of 
most antitoxins, though prolonged periods of ex- 
posure cause some alteration ; higher temperatures, 
as from 60® to 70° C. , cause weakening or destruction 
according to the len^ and degree of the heating. 

Strong has considerable destructive effect ; 
but the diffused daylight in a room may cause no 
appreciable loss of activity after several months’ 
exposure. On analysis it is found that actinic rays 
(blue and green) cause marked loss in a few months, 
while the more non-actinic rays (yellow and red) 
have very little effect in the same time. 

Exposure to oxygen and air has a deleterious 
effect. 

In well-filled bottles shielded from light but kept 
at ordinary room-temperature, antidiphtheritic serum 
has been kept for several years without impairment ; 
at body-temperature there appears to be some de- 
terioration in much shorter time. Anti-venomous 
serum has been re-tested after a journey to and from 
the tropics and found unimpaired. Where the 
maintenance of exact degrees of potency is im- 
portant, as in the case of standard serum for testing 
purposes, the serum is dried completely (eventually 
by the aid of anhydrous phosphoric acid), and kept 
in vacuo. 

Mode of Action of Antitoxin. — An anti- 
toxin only possesses the power of neutralising the 
corresponding toxin — thus diphtheria -antitoxin 
neutralises diphtheria-toxin but not tetanus-toxin, 
antiabrin does not affect ricin, and so on ; in the 
case of antivenene there is perhaps some slight 
capacity for acting upon the venoms of different 
kinds of snakes, but this is limited in extent. Similar 
limitations are found in the case of antibacterial 
serums ; thus there is no reason to think that an 
infection with staphylococci is benefited more by a 
dose of antistreptococcic serum than by the serum of 
an untreated animal. 

Formerly it was thought that the action of anti- 
toxin upon toxin only took place by aid of living 
tissue-elements; thus Metchnikoff introduced the 
tenn ‘ stimuline,’ for he thought that the antitoxin 
stimulated the cells (especially leucocytes) to resist 
the toxin. Experimental evidence however is in 
fiivouT of a direct action of a chemical nature 
between the two bodies, analogous to that of an acid 
and a base or to the formation of a double salt 
(Ehrlich). Toxin is neutralised l^ antitoxin only 
when the two substances come into contact with each 
other. Thus a quantity of antitoxin which will 
exactly neutralise a given amount of toxin when the 
two are mixed together and injected subcutaneously 
into an animal is not sufficient to nullify the action 
of the toxin when the two are given separately in 
different parts of the animal; in the latter case 
some 10 to 20 times the quantity of serum may be 
required to prevent the death of the animal, even 
though the one to which the mixed dose (containing 
only ^ as much antitoxin) has been given may show 
no trace of illnesk or lesion. A given quantity of 
antitoxin will neutralise a given quantity of free 
toxin ; from this it follows that the * law of mul- 
tiples* should hold good— that is, ten times the 
quantity of serum should neutralise ten times the 
quantity of toxins This has been found to be the 
case with snake- venom ; and even with tjhe extremely 
co m ply filtrates of diphtheria-cultures the results 

are surpri^ly cfose to the SicorefSSf Sf^wWch 
should be stained. Divergences which occur 
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are thought to be due to the presence of other 
poisons which are not capable of union with anti* 
toxin. 

Earlier experimenters thought that in a neutral 
mixture the antitoxin and toxin remained side hy 
side without mutual action, until they were intro* 
duced into a living anim^; for if means were 
used to destroy the one but not the other, unde- 
stroyed antitoxin or toxin (according to circum- 
stances) was found in the free condition It has 
since been shown that this is only the case when 
sufficient time has not been allowed for the mutual 
interaction to take place This action takes place 
more rapidly in concentrated than in dilute solutions, 
and in the warm than in the cold Martin and 
Cherry made mixtures consisting of I C.C of anti- 
venomous serum with three times the fatal dose of 
the heat-resisting constituent of snake-venom , 
after leaving them in contact for various penods of 
time the mixtures were exposed to a temperature 
of 68° C for ten minutes, whereby the antitoxin is 
entirely destroyed An animal which was injected 
with the unheated mixture remained entirely without 
symptoms of poisoning , so also did one whidi 
received a dose kept thirty minutes before heating. 
Those which were given doses kept ten and fifteen 
mmutes were severely ill but recovered , while those 
which received doses which had only been mixed 
two and five minutes before heating died with 
symptoms of poisoning These experiments show 
that the serum was capable of completely neutrali- 
sing the venom if sufficient time was allowed for 
their interaction Similar effects have been (Stained 
with other toxins and their respective serums 

It has been found (Ehrlich) that toxins may 
become modified and lose their toxicity, but that 
notwithstanding this they are still capable of action 
upon antitoxin When different preparations of 
filtered diphtheria-cultures are tested against exactly 
the same amount of antitoxiUy it is found that m a 
completely neutrsil physiological mixture m one 
case there may be only 20 toxic units, or there may 
be as many as 120 Again, in one and the same 
filtrate the toxicity diminishes on keeping, but the 
amount of antitoxin necessary to produce a physio- 
logically neutral mixture remains constant, although 
the toxicity may have sunk to one-third of that 
originally present Such facts are clearly explamed 
by Ehrlich as showing that the filtrate contains the 
same number of eqmvalents which are capable of 
combiniifg with the unit-quantity of antitoxin , and 
those molecules of toxin which have altered so as to 
lose their toxicity he calls toxoids 

Estimation of Antitoxic Power of 
Serums — The method used for the measurement 
of diphthena-antitoxin will form an example In 
earher days measurement was attempted by ascertam- 
mg what quantity of serum was necessary to prevent 
the action of a tenfold minimal fatal dose, but from 
what has just been said it will be clear that this 
method soon had to be given up In deahng with 
questions mvolving the use of minimal fatal doses, 
It should be remembered that an ammal is able to 
overcome a certain amount of poison up to the 
maximal non^fatal dose ; by adding a small excess, 
merely a fraction of this maximal non-&tal dose, it 
becomes a fittal dose. A so-called tenfold fatal d^e 
is the sum of ten components, each consistii^of one 
maximal non-&tal dose with the addition of a firae- 
tional part of this sufficient to ensure death. It it 
only the nine and the fractional parts which have to be 


neutralised to ensure the survival of the animal. 
The test is now made by comparing the action of 
the unknown serum with that of standard serum^ 
which 18 kept dry %n vacuo (see above), upon a toxic 
culture-filtrate which has b^n kept under toluol for 
some months ; filtrates are not smtable for use until 
the loss of toidcity which occurs at first has ceased, 
and they have become stable In order to avoid 
errors arising from the varying susc^tibihty of 
ammals, young gumea-c^ of 250 to 2TO grammes 
weight are used, and me cntenon is death on the 
fourth day The injection of mixed toxm and serum 
IS made accurately m the subcutaneous tissue. The 
antitoxin unit was founded ongmally on the amount 
of antitoxm requisite to neutrahse a tenfold fatal 
dose of the toxin ; this quantity was taken as one- 
tenth of a unit , a umt therefore completely neu- 
tralised one hundred fatal doses. The umt {anti- 
toxin or immunisation unit) is now measur^ by 
means of the standard dned serum, which is kept 
for comparison, and, roughly speaking, it is effective 
m nullifying al^ut 100 fatal doses Ehrhch’s im- 
proved method is to measure out equal quantities 
of a solution of known strength made from standard 
dry serum, each of which s^l contain one unit of 
antitoxin Each dose is made up to 4 c.c with saline 
solution, and after being mixed with measured quan- 
tities of stable toxm-solution is mjected subcuta- 
neously By varying the quantities of toxin the 
amount is found which, when mixed with one umt 
of antitoxin, will just lull the animal upon the fourth 
day , this quantity of the toxin forms the test-dose. 
In order to ensure that a serum of unknown strength 
possesses not less than a given number of umts, a 
correspondmg quantity is mixed with the test-dose 
of toxin , should the ammal die m the four days 
the serum does not possess the given strength, while 
if It die on the fifth or sixth day an allowance of five 
to ten per cent is recommended, m order that the 
dose-strength claimed should not be too close to the 
border line 

Mode of Action of Anti-bacterial Serum 
It IS not settled whether the essential action of 
anti-bactenal serum is direct (as the wnter beheves) 
or indirect, taking place through the agen<gr of the 
kvmg tissues. The frequent presence of the quali- 
ties of inhibiting the ^wth of, or of agglutinating, 
the bacillus m question cannot be discussed here. 
As might be ex{^ted when a livmg virus is given, 
there is no law of multiples (such as may be found 
with non-hving toxm) when appropnate quantities 
of serum are added to the doses. Thus, with certam 
bacteria, such as those of typhoid fever or cholera, 
a minute quantity of active serum added to ten 
times, the smallest certainly fotal dose may safely 
ward 6ff all signs of illness, but, on the other hand, 
20Q times as much serum may not prevent death 
from thirty fatal doses With certam other bacteria 
of which the virulence can be raised to so high a 

S itch that nme or ten germs may be enough to cause 
eath (e g peumococcus), i or 3 c.c. of dffiiaent 
serum may be enough to secure the safety of the 
animal, although as many as 3 (^o 6 o fetal doses are 
given with it (Pane). Anti-bactenal serums do not 
possess antitoxic power, although andtoxic serums 
always possess some, and it may be oonsi<krable, 
power of inhibiting the action of living bacteria. 
Some bacteria, such as theBacUlus pyocyaneus, will 
yield a toxin, whereby an antitoxfe serum can be 
pioduced. while by treating an animal with the 
living culture an anti-bactew aerum can be pre- 
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pared. Wassermann has prepared these two forms 
of serum by treating a goat lurst for a period with 
toxin and later with Uv^ culture. At the end of 
the first period the antitoxic power was such that 
0*5 C.C. would protect against four jfatal doses of toxin« 
and 0*2 C.C. was effective against a fivefold fatal dose 
of living bacilli ; at the end of the second period 
0*005 C.C. protected ag^nst the fivefold living dose, 
but X c.c. had no retar(^g action on the fourfold fatal 
dose of toxin. From numerous experiments by 
different authors, it appears that anti-bacterial serums 
are of no value for therapeutical purposes in cases 
where the neutralisation of toxins is essential. 

Antibacterial serums are of great value for the 
precise recognition of certain bacteria, such as those of 
cholera and typhoid fever. This is effected (Pfeiffer) 
by mixing about a tenfold fetal dose of a young 
culture (the fidal dose should not exceed about A to 
} milligramme of bacteria) with a few cubic milU- 
inetres of efficient serum. The mixture is injected 
into the peritoneal cavity of a guinea-pig, and samples 
of the pmtoneal fluid are examined after the lapse of 
about ^ to I hour ; at the end of this time, if the 
bactenixm is of the same sort as that with which the 
serum was prepared, all the bacteria will be found 
to have degenerated into coccus-like bodies; in a 
‘ control * animal, unaltered bacteria will be seen if 
the culture has the requisite virulence for the 
test. 

As in the case of antitoxins the action is specific 
in so far as it is not manifested when quite unrelated 
forms of bacteria are tested; when closely allied 
forms are tried, it is subject to slight limitations, but 
probably to a less extent than is the case with the 
clumping action which most of these serums also 
possess. For these tests the serums must be firee 
m>m added antiseptics. 

Distribution and Sitb of Origin of Anti- 
toxic AND Antibacterial Bodies.— It has been 
found that the sp^ific substances appear earlier and 
in greater quantity in the blood-forming organs 
(lymphatic glands, spleen, bone-marrow) than in the 
blood after inoculation with cultures. As they dis- 
appear firom these organs the quantity in the blood 
increases, and it is inferred from this that these 
organs are the sites of production of the specific 
substances. In the case of antitoxins the matter 
has not yet been followed out with the same thorough- 
ness. In both cases it is fairly certain that the 
production does not occur directly from the consti- 
tuents of the circulating blood. The tendency is 
for the substances to accumulate in the blood, and 
they may remain in reccgnisable quantity for long 
periods after cessation of the active or direct im- 
munisation ; on the other hand, when passive im- 
munisation is carried out (i.e. by injecting antitoxin), 
gradually disappear, espe^ly when the serum 
injected is obtained firom a different species of 
animal. The duration of the immunity is dependent 
pardy also on the quantity of antitoxin given, Ae 
ordinary dose of 200 to 300 immunisation-units of 
dmhtheria-andtoxin for prophylactic use remains 
effective for about three weeks. It should be remcm- 
^ed that there may be sufficient ‘anti-snbstance’ 
in the whole blood to protect against further attack 
althou^ the amount m the small quantities which 
can be used for testing may not be determinable. 
The *anti-sabstances* (antitoxic, antibacterial, and 
dnmpix^ also pass out in the milk and some other 
seeretiona. They do not pass into the urine unless 
the kidiiqy is damaged. 


Bile of normal animals (jprobably certain of its pro- 
tcid constituents) has considerable power of destroy- 
ing many of the toxins, but we do not know that the 
action is that of true antitoxin. In certain cases, 
however, distinct indication of specific substances 
can be found in treated animals. Thus, the bile of 
an animal dead of rabies has preventive action when 
mixed with virulent rabies-material, while that of a 
normal 'animal has none. The substance of the 
central nervous system has a power of neutralising 
certain toxins (those of tetanus and botulism, but 
not that of diphtheria) when mixed with them. It 
is not at all certain that this action is really due to 
the presence of an antitoxin, for it appears that the 
effective ^ent is not soluble, while some other sub- 
stances, like carmine, have a similar power. 

Theories of Origin of Antitoxins.— Various 
theories have been propounded to’ account for the 
nature of antitoxin ; it has been suggested (i) that 
antitoxin is modified toxin (there is no evidence in 
support of this) ; (2) that it is secreted by the tissues 
solely in consequence of the presence of a given 
toxin ; and (3) that it is present in normal animals, 
but that its production can be increased by the ex- 
hibition of the given toxin. The last theory is at 
present most in vogue and finds its explanation in 
the ‘ Side-chain * theory of Ehrlich. Ehrlich pictures 
the cell-protoplasm as possessing a number of 
different chemical molecular groups (side-chains) in 
its chemical constitution ; each of these has a 
peculiar affinity for particular substances whereby 
the or^nary nutrition of the cell with various sub- 
stance# is effected. The protoplasm of any cell 
contains a number of different * side-chain ’ mole- 
cules, each of which only picks up the kind of 
substance for which it has an 'affinity. The toxin- 
molecule is pictured as consisting of two parts, one 
of which (toxophore) is the essentially poisonous 
agent, while the other (haptophore) is the means 
whereby the toxin-molecule becomes fixed to an 
appropriate side-chain. If the toxophoric group is 
destroyed the haptophore (toxoid) may remain and 
no noxious action is produced ; if the haptophore 
is attached to a liberated side-chain the combined 
group has no power of again fixing itself, and 
becomes harmless. The side-chain thus has the 
power of neutralising the given toxin-molecule. 
Antitoxin (for instance, in serum) simply consists, 
according to this theory, of side-chains which have 
become detached from cell-protoplasm. By means 
of treatment of an animal with a toxin the 
cells are stimulated to produce an unnecessarily 
large quantity of appropriate side-chains (overpro- 
duction): these are liberated into the blood-stream 
and the antitoxic power of the serum rises. On 
this theory it should be possible to produce anti- 
toxin by the aid of the haptophoric group only 
(toxoids), and at any rate a foundation-immunity 
can ^ thus obtained. It is suggested that the 
injection of toxoi^ may be useful for therapeutical 
purposes by inducing the production of antitoxic 
side-chain molecules before the production of toxin 
by the infecting agent has become too great. 
According to this theo^ antitoxin is produced only 
in tissue-cells in which appropriate side-chains 
exist, and consequently different antitoxins may be 
formed in different tissues or organs. There is 
much yet to be done before this theory can pass 
beyona the realm of a ‘ working hypothesis,’ but 
as such it has already led to advance in our 
knowledge. 
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Therapeutical Action op Antitoxins.— It 
has already been stated that the maximum effect of 
antitoxin is obtained when the toxin and antitoxin 
are brought into contact before they are introduced 
into an animal It is found that as the interval 
between the introduction of the toxin and the subse- 
quent injection of the antitoxin is increased, so the 
amount of the latter which is necessary to banish 
symptoms also increases, but in a disproportionately 
rapid ratio, so that at last it is no longer possible to 
prevent death even when enormous multiples of the 
dose requisite to make a physiologically neutral 
mixture are given The following instance (Donitz) 
will serve as an illustration a series of rabbits 
received twelve fatal doses of tetanus-toxin each at 
various intervals after 600 neutralising doses of anti- 
toxin were given (in each case directly into the veins) , 
when the interval was two and three-quarter hours 
no tetanic symptoms occurred , when four hours, 
only a few animals recovered, and all these had 
more or less severe tetanus , while, if an interval of 
five hours had elapsed, not a single animal survived 
In another series two fatal doses were given, and it 
was found that a hke amount of serum (as above) 
did not prevent death if there was an interval of 
twenty-four or more hours It is therefore inferred 
that a combination of toxin with the tissues occurs , 
at first this is loose and can be upset by the anti- 
toxin , later it becomes so firmly bound that antitoxin 
IS unable to withdraw the toxin and neutralise iL 
In severe poisoning with tetanus at least one fatal 
dose is thus firmly bound out of reach of antitoxin in 
the short period of four to eight minutes in rabbits 
Similar effects are produced with diphthena-toxin, 
the fixation by the tissues not being quite so rapid 
It %s of paramount importance to commence antitoxic 
treatment at the earliest possible moment in order to 
Jorestall the formatioti of an indissoluble union of 
the toxin uoith the tissue-elements As time advances 
the value of antitoxin becomes rapidly less until it 
75 no longer of avail. It will be clear that for 
studying the statistics of serum-treatment a know- 
ledge of the penod of the disease at which it was 
administered is of great importance, as is shown by 
the following figures for diphtheria, taken from the 
Transactions of the Clinical Society of London 
(i8q8 Antitoxin Committee) — 



Treatment commenced on 


zst day 

and day 

3rd day 

4th day 

5th day 
and after 

Mortality, p c 

No antitoxin 
Antitoxin 

93 5 
xo 0 

97 0 
zo 8 

394 
zs 0 

31 6 

ao 0 

30 8 

95 s 


The effect of antitoxin-treatment is very stnkmgly 
shown by the mortality in tracheotomy-cases ; figures 
taken from the same source show a mortahty of 
16 per cent when antitoxin was ^ven within the 
first three days ; 40 7 per cent in cases treated 
within the next three days ; and 64 7 per cent m 
those treated on| and after the seventh day ; the 
general mortahty without antitoxin vanes between 
60 and 75 per cent It will be perceived that the 
mere presentation of die mortality of cases is not 
sufficiently exact to show the real effect of serum- 
treatment In tetanus the cases which have been 
collected are less numerous ; before antitoxin was 
introduced the death-rate was 96 7 per cent* 
(Poland) when the incubation-period was less 
than ten days, while in 48 cases treated with 


antitoxin (Kohler) with the same hmit of meuba- 
tion the death-rate was 43*8 per cent 5 and in twenty 
such cases where the treatment was begun in the 
first two days after the onset of symptoms it fell 
to 64 5 per cent But smee much improvement 
has recently been made in the potency of antitetanic 
serum there is ground for hope that future results 
may be still more successful 

Modes of Administration —Scrupulous at- 
tention to asepsis is absolutely necessary The skin 
IS cleansed with soap or solution of caustic alkali 
followed by some antiseptic, and the syringe is made 
absolutely sterile by boiling The site of mjection 
IS usually under the loose skm m the flank The 
dose required is regulated by umts of potency, and 
not by the quantity injected. It is advisable to 
keep careful record of the time of administration, 
the exact dose used, and the effects produced in the 
patient 

Direct injection into the veins is not to be recom- 
mended on account of the enhanced effect of the 
toxic action of the serum of one species of animal 
upon another when introduced this method. 
This toxic action has no relation to the antitoxin 
or to the nature of the toxin -treatment of the 
animal supplying the serum, for it is found to exist 
in the serum of normal animals of the same kind 
Individuals among mankind as well as among the 
lower animals have a varymg susceptibility to Uiese 
toxic substances A few cases have been recorded 
where human beings have succumbed or shown great 
symptoms of distress within a few mmutes of an 
injection An instance is given by Rauschenbusch 
in which five children and two servants received 
prophylactic injections from a smgle bottle of serum, 
the quantity amounting in each case to o 8 c c. , one 
of them, a child of ten, became suddenly lU — the 
symptoms being giddmess and faintness, vomiting 
and cutaneous irritation with urticarial wheals— 
within a few minutes of the injection. Eight hours 
later she still felt ill, but was nearly well on the 
following day The symptoms and rapid onset 
noted in this case are exactly similar to iShose seen 
in susceptible gumea-pigs. The other four persons 
showed not the slightest ill effect A few isolated 
cases are recorded where death has occurred appa- 
rently from a similar high suscentibihty, but these are 
infinitesimal in proportion to the many thousands of 
persons to whom injections, often in large quantity, 
have been admmistered without any hara ensuing 
Besides these immediate toxic effects the injection 
of the serum of horses may cause remote distur- 
bances, which again do not appear to bear any very 
definite relation to the amount of serum mjected. 
The most frequent of these effects are rashes-^fsc^- 
thematous, scarlatiniform, urticanal, or more rarelv 
morbilliform. They commonly appear in the second 
w«ek after injection, and do not as a rule last more 
than about four days. Out of 9581 cases examined 
by the German CollecUve InvesdgaUon rashes 
occurred in 678 instances . the statistics collected 
by the Clinical Society of London give as many as 
33 per cent , but only 633 cases of injections were 
investigated Joint-pains with or without swelling 
may also occur. The temperature may be raised, 
but there is no evidence ot a deleterious action on 
the kidneys. Similar effects may be produced by 
any of the serums (antitetanic, antistreptocooac, 
&c.)t for they are dependent Mpim the &ct that it is 
hmrse-serum, which is about the least toxic of ammal 
serums for man. The entire eliipination of the 
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noxious bodies and the preparation of a pure anti- 
toxin are problems for future investigation. 

Absorption of Antitoxin from Mucous 
Surfaces. —Experimentally antitoxin is not ab- 
sorbed when given by mouth or rectum ; xooo 
times the dose which will neutralise and stay an 
intoxication when given under the skin has not the 
slightest effect upon the course of the poisoning 
when given by mouth or rectum. This mode of 
administration in acute conditions is merely to be 
r^iarded as a waste of valuable serum. It appears 
however that some of the immunity which is trans- 
mitted to suckling animals from the mother is ac- 

a uired through the milk. Thus Ehrlich showed 
lat normal sucklings when nurtured by an 
immunised foster-mother acquired some degree of 
immunity, while the milk of the foster-mother was 
proved to contain antitoxin. It is possible that 
long-continued administration by the mouth may 
lead in adults to a sufficient absorption of immunis- 
ing substances for protective purposes, but this is of 
no value for the treatment of disease where time is 
irnpormnt. 

Finally a few notes of the serums which are in use 
may be appended 

Dlphtnerla. Nature — antitoxic. Prepared by 
treatment with filtered germ -free cultures. For 
therapeutic use 1000 to 6000 units or more are 
given and repeated if necessary. Some recent 
observations give promise of reduction in frequency 
of the occurrence of paralysis by continuing the 
injections after immediate danger has disappeared. 
For prophylaxis aoo to 300 units are given ; the 
protection lasts about three weeks. 

Tetanus. Nature — antitoxic. Prepared by 
treatment with modified (toxoid) and active germ- 
free toxins. Immediate effects of the serum are not 
probable, since symptoms are probably due to toxin 
which has bem Jixtd many hours before. Serum 
should be persevered with, if used, on account of 
the capacity of the tissues for fixing the toxin. Intra- 
cerebi^ injections may be given, following Roux 
and BorrePs experiments. (Ram baud collected 
sixteen cases with seven recoveries. ) Prophylactic in- 
jections have been given in infected puerperal wards 
and to horses with satisfactory (n^ative) results. 

8tr*ept0C000U8. Nature— antibacterial. Pre- 
pared by treatment with cultures. Much difference 
of opinion exists as to its value both in the labora- 
tory ud at the bedside. The probable explana- 
tion is found in the observation that there are 
several varieties of streptococci, each of which is 
unaffected by serum prepared by means of any of the 
other varieties. Many clinical reports of apparent 
good effects Me vitiated by want of demonstration 
that the condition of the patient was due to strepto- 
cocci and by the impossibility of eliminating the 
posrible effects of other methods of treatment (uterine 
donches, &c.). 

Pneumonia. Probably more antibacterial than 
wtitoxic. Prepared by treatment with cultures. 
In the laboratory the serum is highly effective; 
moreover its action on varieties is not so limited as 
is the case with the streptococci Not yet sufficiently 
tried on man. 

Plague. ^ Nature — doubtful ; some fth gk t 
uMxtoxic action. Prepared Iw treatment with living, 
ietd, or filtered cultures. Good results have been 
>bCaiaed in Jaborato^ experiments ; it probably has 
some value for treating man. It has been used for 
prophylaxis in man, but is not to be confused with 
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Haffkine’s preventive material, which consists of 
killed bacilli. 

T y phoid and Cholera. Nature — antibacterial. 
Prepared as last. In the laboratory they are highly 
effective for preventing infection, but of no curative 
value for highly acute infections. The effects pro- 
duced on enteric fever and cholera respectively in 
man are not very well marked, but they are probably 
not entirely without some, if light, efficacy. They 
have been used for prophylaxis, but are not to be 
confused with Wright’s and Haffkine’s preventive 
treatment with killed bacilli. 

Snake-venom. Nature — antitoxic. Prepared 
by treatment with a mixture of venoms (chiefly that 
of the cobra) heated to 80® C. It has not the effect 
upon all snake-venoms which was claimed by 
Calmette. Trials on man are full of promise, but 
ordinary precautions should not be discarded. 

Jequirity. Nature — antitoxic. Prepared by 
treatment with the poison of abrus seeds. It is very 
effective in laboratory experiments. Calmette 
suggests its use for controlling the course of jequirity- 
ophthalmia in ophthalmic practice. 

Tubercle. Nature — doubtful. Prepared by 
treatment with tuberculin or other preparations 
obtained from tubercle-bacilli. Its practical value 
is not yet established. 

Further a number of other materials — bacterial 
(staphylococci) and chemical (ricin) — have been 
made to yield ‘anti-serums,’ but these are at present 
only of theoretical and experimental importance. 
Other preparations, ‘antisyphilitic,’ ‘ anticancerous ’ 
serums, &c., are at present little better than chimeri- 
cal. Herbert E. Durham. 

ANTRUM, Diseases of. — See Nose, Diseases 
of. 

ANURIA. — Absence of urination, whether from 
suppression or retention of urine. See Micturition, 
Disorders of ; and Urine, Suppression of. 

ANUS, Diseases of. — The principal affections 
of this part are : — 1. Congenital Abnormalities ; 2. 
Epithelioma ; 3. Irritable Sphincter Ani ; 4. Irri- 
table Ulcer ; 5. Prolapsus ; 6. Pruritus ; and 7. 
Tumours and Excrescences. For Fistula in Ano see 
Rectum, Diseases of. 

1. Congenital Abnormalities {atresia) may 
be classed as follows : — x. Imperforate anus, with- 
out deficiency of the rectum. 2, Imperforate anus, 
the rectum being partially or wholly deficient. 3. 
Anus opening into a cul-de-sac^ the rectum being 
partially deficient. 4. Imperforate anus in the 
male, the rectum being partially deficient, and com- 
municating Mrith the urethra or neck of the bladder, 
5. Imperforate anus in the female, the rectum being 
partially deficient, and communicating with the 
vagina or uterus. 6. Imperforate anus, the rectum 
being partially deficient and opening externally in an 
abnormal situation bjr a narrow outlet. 7. Narrow- 
ness of the anus. These imperfections can be 
remedied, if at all, only by operation. 

2. Epithelioma.— The anus, like other parts 
where a junction takes place between the skin and 
mucous membrane, is liable to epithelioma. It is 
easily recognised by the ordinary characters of the 
sore. Warty growths and flaps of skkrat this part 
are subject to this form of d^eneration. The treat- 
ment applicable to this disease is to remove the 
growth by excision. 
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3. Irritable Sphincter AnI. — In this complaint 
the anus is strongly contracted and dravm in the 
action of the sphincter Any attempt to examine the 
part produces spasm, and the finger passed through 
it IS tightly grasped as if girt by a cord In old- 
standing cases the muscle becomes hypertrophied, and 
forms a mass encircling the finger like a thick un- 
yielding ring This state is the source of serious 
trouble m defsecation, owing to the expulsive power 
of the bowel being insufficient to overcome the 
impediment caused by the muscle to the passage of 
the faeces Irritability of the sphincter, independent 
of fissure or ulcer, occurs generally in hystencal 
females, and is relieved by mild laxatives, the local 
application of cocaine or an opiate ointment, and 
the occasional passage of a bougie coated with a 
sedative ointment 

4 . Irritable Ulcer — This is a small superficial 
sore, situated just within the circle of the sphincter, 
usually at the back part, commonly known asyfx^r^, 
from Its appearance m the contracted state or the 
part The fseces passing over the sore excite spasm 
of the muscle, and cause a «harp burning pain which 
lasts for two or three hours The distress often does 
not come on till an interval of ten minutes or more 
has elapsed after defecation The pain is some- 
times so acute that patients resist an action of the 
bowels, and allow them to become costive The 
irritable ulcer occurs usually in middle life, and is 
more frequent in women than in men It seldom 
gets well under the influence of local applications, 
but an incision through the centre of the sore sets 
the muscle at rest, and allows the part to heal 
Forcible dilatation of the sphincter with the fingers 
under an anaesthetic is a very effective mode of treat- 
ment When the suffering is moderate, a cure may 
be attempted by giving a laxative to ensure soft 
evacuations, by enjoining rest in the recumbent 
position, and by the application of an ointment 
containing morphine, belladonna, or cocaine 

6 Prolapsus — See Rectum, Diseases of 

6 Pruritus — Itching, though a common 
s) mptom in disorders of the lower bowel, may occur 
as a distinct affection, a neurosis liable to paroxysms 
It is caused by worms in the rectum, and by con- 
gestion of the hsemorrhoidal veins Patients suffer 
more after taking stimulating drinks and when 
heated in bed The itching is extremely teasing 
and annoying, especially at night, keeping the 
suffered awake for hours Friction ag^pravates the 
mischief, excoriates the skin at the margin of the 
anus, and causes it to become dry, harsh, and 
leathery As regards treatment, stimulants and 
condiments are to be avoided The bowels should 
be regulated, and the part should be washed with 
soap and water after each evacuation Every effort 
should be made to avoid friction Cotton-wool 
should be used after defecation in the place of paper 
A piece of cotton-wool soaked m oxide of zinc lotion 
may be kept applied to the anus, or the part maybe 
smeared with some mercurial ointment, such as one 
of calomel (3j) and vaseline (ly) Lotions of cocaine 
and glycerine, of borax and morphine, or of carbolic 
aad are often efficacious In weak persons quinme 
and arsenic administered mtemally help the cure* 

7 Tumoura and Exoreaoeno6a.~~Besides 
the flaps and folds of integunlent consequent on 
external piles, tumours of a fibrous texture some- 
times form m the subcutaneous areolar tissue, which 
as they increase become pedunculated. They are 
usually small in size, lobulated, and have a firm feel. 
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These growths may be easily and safely removed hy 
excision Papillomata are liable to be developed 
around the anus, and sometimes grow so abundaimy 
as to constitute a large caulifiower-like excrescence. 
They then form projecting processes of various sizes, 
densely grouped together, with their summits iso* 
lated, expanded, and elevated on narrow peduncles. 
They give rise to a thin, ofiensive discharge. 
They probably ongmate m want of cleanlmess In 
some persons there is so strong a disposition to the 
formation of warts, that it is difficult to prevent their 
growth They require to be removed by excision, 
the quickest and most effectual mode of treatment. 
Flattened growths from the skin, commonly called 
mucous tubercles y a secondary result of syphilis, are 
liable to occur around the anus They yield readil> 
to the local application of mercury and general specific 
treatment See Mucous Tubercles 

Frederick Treves 

AORTA, Aneurysm o^.^See Abdominal 
Aneurysm , and Thoracic Aneurysm 

AORTA, Congenital Stenosle of — - The 
commonest seat of this condition is the point of 
entrance of the ductus arteriosus There may be 
complete occlusion, or varying degrees of narrowing 
of the orifice The proximal part of the aorta 
becomes greatly dilated, and the left ventncle 
hypertrophied The circulation is carried on by the 
development of the collateral circulation through 
the transverse cervical, internal mammary, epigas- 
tric, and intercostal artenes, which may fecome so 
dilated as to simulate aneurysm, even to the extent 01 
eroding a rib The most important symptoms are 
dyspnoea on exertion, cough, haemoptysis, and 
cardiac murmurs of vanous kinds The condition 
usually shortens life greatly, but some cases have 
reached the age of fifty Death is caused by rupture 
either of the aorta or of some of the collateral 
vessels, acute endocarditis, endartentis, failure ol 
the dilated heart, acute pulmonary Complication, or 
exhaustion 

The aorta may be stenosed throughout and its 
walls thin, m the condition termed Virchow’s 
Chlorosis {see Chlorosis) The aortic onfice may 
be so small as to scarcely admit the little finger 
This hypoplasia, as it really is, is almost invariably 
associated with a hypoplasia of the generative organs 
and not seldom with interstitial nephntis* Su 
Heart, Malformation of 

Alexander Bruce. 

AORTA, Dilatation of — In cases of dilatation 
of the aorta, there is a more or less uniform enlarge- 
meht of the vessel affectmg most firequently die 
ascending arch When it extends into the trans- 
verse ar<ffi It usually stops short at the origin of the 
subclavian artery. There 15 no sharp bne ol 
delimitation between * simple dilatation and 
aneurysm The condition in question is caused b> 
exhaustion of the resisting powers of the wall, and 
IS most freq^uently associate with sclerosis of thi 
aorta, or with the general nse of Uood-pressun 
which exists in chrome Bright’s disease, or m th< 
diffuse sclerosis of smaller arteries. It may also lx 
due to hypertrophy of the heart, whether seoondai} 
to any ot the above condHions, to aortic valvulai 
disease, or to persistent acceleration of its'owr 
action. 

Dilatation of the aorta may occur without pre- 
existing disease of the artery, and^ in this case, if 

G a 
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may simply be due to exhaustion, either temporary 
or permanent, of the elastic fibres of the middle 
coat. When the dilatation is sufficiently great to 
produce any physical signs, there is dulness on per* 
cussion over the upper part of the sternum, and 
perhm also for some small distance to the right of 
It. There may be palpable pulsation in the epi- 
stemal notch. In the aortic area a systolic 
murmur may be heard, while the second sound is 
generally accentuated or has a booming character. 
There may be breathlessness, and pain behind the 
sternum, aggravated on exertion. The dilatation 
may become lessened or even disappear under rest 
and odier appropriate treatment, or it may remain 
stationary, or if untreated may even increase so as 
to deserve the name of aneurysm. 

The treatment varies according to the cause of 
the condition. Rest is required in all cases, and the 
treatment by diet and drugs will be that of the 
existing disease, whether Bright’s disease, anaemia, 
vascular excitement, or arterio-sclerosis. 

Alexander Bruce. 

AORTIC VALVES, Diseases of.— H eart, 
Valves and Orifices, Diseases of. 

APERIENTS {aperioy I open). — Medicines which 
produce a gentle action of the bowels. Su Purga* 
TIVES. 

APHAQIA (i, priv. j and I eat). — In- 

ability to swallow. See Deglutition, Dis- 
orders of. 

APHASIA (i, priv. ; and or I speak). 
Synon. : Aphemia ; Alalia ; Fr. Aphasie ; Ger. 
Sprachlosigkeit, 

Description. — Aphasia is the name given to a 
defect of speech from cerebral disease. The patient 
is found to be 'unable to utter any proposition, 
though his occasional distinct pronunciation of some 
one or two words shows that his speechless condi- 
"tion is not due to a mere difficulty in the more 
mechanical act of articulation. Moreover, the 
patient’s intelligent manner and gestures may plainly 
show that he understands what is said, and is 
capable of thinking, even though he is quite unable 
to give expression to his thoughts. This kind of 
powerlessness as regards speech is most frequently 
encountered in persons suffering from right hemi* 
jplegia, though it is occasionally met with in those 
who are pa^ysed on the left side, and at other 
times in persons who are not hemiplegic at all 

The aphasie condition is not always, as it ought 
to be, clearly distinguished from t^t of another 
group of cases which may be encountered in as- 
sociation with some amount of hemiplegia or 
independently, and to which the name amnesia is 
given. The essence of this latter defect lies in the 
fiict that the patient’s speech is defective because of 
his inabili^ to recall the ^op« words for the ex- 
mession of his thoughts or wishes ; and he very 
frequently substitutes wrong words or names in ffie 
rAsie of tiiose he wishes to employ, as when speak- 
ing of hb * hat,’ he calls it a * brush ; ’ or when 
seeding a < pen,’ he asks for a *knife.’ In a bad 
case of this kind the patient may be quite unable to 
axxange words into a sentence capable of conveying 
a definite meaning, so that his speech is rendered 
unintelligible. Where this species of defect exists 
there seems to be either a defective or an inco- 
ordinate action of one or other of those higher 
cerebral centres whose function it is to translate 
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thought into the corresponding motor acts of speech, 
so that we get hesitation in the utterance of right 
words, or the substitution occasionally of entirely 
wrong words or even of a meaningless set of sounds. 
These amnesic or inco-ordinate defects were not at 
first recognised as being distinct in nature from those 
of an aphasie type, in which there is rather a loss 
than a misdirection of power in one or other of the 
higher centres whence the incitation to the motor 
acts of speech proceeds. The two kinds of defects, 
indeed, not infrequently co-exist to some extent in 
the same individual. 

When occurring in association with hemiplegia, 
aphasia varies much in intensity according to the 
degree of general mental impairment with which it 
may be combined. During the first week or ten 
days after the onset of such an attack the special 
defect may be scarcely recognisable, owing to the 
masking influence of the general mental impairment. 
But after a time such a patient may regain a con- 
siderable amount of general mental power. He 
may be left more or less hemiplegic, and may also 
present the aphasie defect to a marked degree. He 
readily comprehends everything that is said to him, 
and can often understand what he reads. 

But at other times, though able fully to under- 
stand when read to, he does not seem to understand 
when he himself attempts to read — a disability now 
often spoken of as ‘ word-blindness.* He can, per- 
haps, play draughts or chess well, and by means of 
gestures and pantomime can make his wants and 
most of his wishes fairly well understood by those 
accustomed to interpret them. Yet he may only 
be able to articulate some one or two words, or else 
combinations of mere unmeaning sounds, such as 
‘ poi, boi, bah,’ ‘sapon.* On rare occasions, under 
the influence of strong emotion, the patient may 
blurt out some simple expletive or short phrase, 
such as * oh dear 1 ’ He cannot be made to repeat 
a word, or even the simplest vowel-sound, which 
he has just heard utterra. In a few cases the 
patient has seemed unable to understand what is 
said, as though from some difficulty in realising the 
meaning of words. Words may have to be uttered 
very slowly and repeated several times to such a 
|>atient, and even then they may fail to convey their 
meaning— a defect known as ‘ word-deafness.’ Yet 
the language of gesture, appealing as it does to the 
sense of sight, may be at once understood. 

The patient’s power of writing is necessarily in- 
terfered with when aphasia, as is so often the case, 
co-exists with right hemiplegia. Many such patients, 
however, learn to write with the left hand to a 
variable extent. The variations as regards the 
power of writing are, in fact, almost as marked as 
the variations in power of speaking, though these 
two classes of defects by no means run parallel 
with one another in the same individual. The 
writer has known patients who were quite unable to 
express themselves in spoken words, or even utter 
a single articulate sound, write a good letter with 
no, or very few, mistakes {apkemia ) ; on the other 
hand, the performance of an aphasie patient, with- 
out a copy before him, may be, and most commonly 
is, limitra to writing his own name. At other times 
the patient shows an amnesic defect in writing, and 
writes much as an ‘amnesic patient speaks. Still 
more rarely it is found that an aphasie patient is, 
though not from want of manual power, unable to 
write even a single letter {aigrapAia)—m attempting 
to do so he makes mere unmeaning strokes. 
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The disability spoken of above as *aphemia* 
may be complete) and then the patient is absolutely 
speechless But incomplete aphemia or aphemic 
defects exist in many degrees of completeness 
These terms are now often applied to defects in the 
power of articulation — the mere mechanical part of 
speech — in which difficulties exist such as go with 
diseases m the bulb or the pons, or the slighter 
defects m utterance, constituting mere ‘thickness 
of speech * This kind of defect differs from (and 
may be easily distinguished from) aphasia, seeing 
that the subjects of it will always attempt at once 
to utter any word or simple sound, when they are 
bidden to do so The term ‘ anarthna * has been 
used by some writers for what would be called bad 
aphemic defects — such, for instance, as are met 
with m bulbar diseases, where the articulatory 
motor centres are themselves the seat of lesion 
Aphasia occasionally supervenes, independently 
of paralysis or convulsions, in individuals who 
have been subjected to great excitement or pro- 
longed overwork, when it may be due, perhaps, to 
mere functional derangements In other cases it 
presents itself as a temporary condition, lasting 
only for a few hours or a few days, m a patient 
who has just had an attack of right-sided unilateral 
convulsions , or, lastly, as has already been indi- 
cated, It occurs in conjunction with a nght-sided 
hemiplegia produced either by brain-softenmg or 
by cerebral haemorrhage Cases belonging to the 
latter category vary very much amongst themselves 
as regards the degree of co-existing hemiplegia 
If the third left convolution alone is damaged by 
softening, the hemiplegic condition may be absent, 
or transient and incomplete — never, perhaps, 
affecting the leg appreciably This condition is 
often induced by a small haemorrhage, or by a 
patch of softemng produced by an embolism of diat 
oranch of the middle cerebral artery which supplies 
the third frontal convolution , but where the 
haemorrhage is larger, or where the mam trunk of 
the middle cerebral artery is obhterated, either by 
an embolus or a thrombus, the aphasia, or aphasia 
with amnesia, is combined with much graver and 
more persistent hemiplegic symptoms 
Pathology — The modern concentration of atten- 
tion upon these defects of speech was started by 
the enunciation of Broca’s views as to the depen- 
dence of the aphasic defects upon lesions in or about 
tne third left frontal convolution All patholo- 
gists are now agreed as to the hict that such lesions 
are much more prone to give nse to aphasic sym- 
ptoms than are corresponding lesions on the right 
side of the bram It is commonly believed, more- 
over, that ammstc defects of spee^ are most com- 
monly produced by superficial lesions of the left 
hemisphere, though by lesions situated farther back 
— that IS, m the neighbourhood of the postenor 
extremity of the Sylvian fissure 
'The third left frontal convolution is not now 
supposed, as Broca put it, to be the seat of any 
‘ faculty of language,’ though the anatomical mves- 
tigations of Meynert and of Broadbent have ihown 
that Its relations with other convolutions are ex- 
ceptionally complex Whether certam lugher 
‘ motor * centres for speech are situated m this port of 
the bram, as is commonly beheved, or whether sudi 
centres are rather, as the writer beheves, kinsesthetic 
centres, it must at least be conceded that this con- 
volution IS intimately concerned with the physical 
expression given to thought m articulato speech. 
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We know that the left hemisphere is the one 
from which the vohtional mcitations proceed m the 
case of wntten language, and it is presumed that 
the same half of the bram also takes the lead in 
the production of articulate speech. It is, therefore, 
a point of much mterest when we find that, in some 
of the exceptional cases in which aphasia has 
occurred m association with lesions on the right 
side of the bram and left hemiplegia, the individuals 
had been left-handed dnnng 1 & Some of the 
other exceptional cases, however, have not admitted 
of this interpretation. 

Different kinds of Word-memories — For the 
proper understanding of these different defects of 
speech and wnting many details are essentiaL 
There are four different kinds of word-memory— 
three essentially different types, but one of them 
existing in two forms, so as to make four vaneties 
m all These vaneties of verbal memory are as 
follows (x) Auditory memory — the memory of the 
sounds of words, that is, of the auditory impressions 
representative of different words ; (2) Visual 
memory—the memory of the visual appearances 
(pnnted or wntten) of words, that is, of the visual 
impressions corresponding with different words ; 
(3) Kmaesthetic memory— (o) the memory of the 
different groups of sensory impressions resulbng 
from the movements of the vocal organs dunng the 
utterance of words (impressions from muscles, 
mucous membranes, and skm) — these the wnter 
has proposed to speak of as ^ glosso-kinastketu * im- 
pressions , (^) the memory of the different groups of 
sensory impressions emanating from the muscles, 
joints, and skm durmg the act of wnting mdividual 
letters and words — these the wnter has proposed to 
speak of as ‘ ckeiro-kinasthetic * impressions. 

The orgamc seat of each of these different kinds 
of word-memory is in relation with its own set of 
afferent fibres, and the several centres *are also 
connected Math one another by commissural fibres, 
so that the recollection of a word in one or other ik 
these modes doubtless involves some amount of 
simultaneously revived activity in one or two of the 
other word-centres The relative mtensity (m the 
process of recollection of words for ordinary speech) 
of the memorial revival m each of these centres is 
probably subject to more or less marked variation 
in different individuals. In the majonty of persons 
the revival of words in the auditory centre is the 
most potential process, and that of which such 
persons are most conscious In a smaller percent- 
age of persons the revival of words m the visual 
centre seems to be the most essential process Whale 
m a very much smaller percentage it seems possible 
that revival in the kinsesthetic speech-centre may be 
the most conscious process occumng durmg the re- 
collection of words 

Owing to the fruit of the existence of this multiple 
memory of words, it happens that loss of speech^ 
no means alvrays, or often, implies the loss of the 
memory of words. Man^ a patient who cannot speak 
can yet revive his auditory or his visual memory 
of words, so as more or less perfectly to understand 
what he hears, or what he sees (m prmt or wnting), 
or perhaps what he both hears and sees 

It is also important to bear in mmd that for 
ordinary persons (that is, those who are neither 
congemtally blmd nor con^mtally deaf) the frmr 
memones m words are mmnly called into play in 
definite couples, namely, the auditory and theglosso- 
kinesthetic revivals talung place in ordinary speech : 
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and the visual and the cheiro-kinsesthetic revivals 
taking place during ordinary writing. So tlmt in 
expressing oneself in spoken words the memories of 
such wori are first principally revived in the audi- 
tory centre, and then the nerve-units thus called into 
activity rouse in immediate succession the corre- 
sponding glosso-kinsesthetic elements before the 
pronunciation of the word can be effected through 
die aid of the motor centres in the medulla. 
Similarly, when expressing our thoughts by writing, 
though the memories of words are probably first 
revived in the auditory word-centre, like memories 
are almost simultaneously revived (through the 
intervention of the audito-visual commissure) in 
related parts of the visual word-centre; and from 
this r^on stimuli must pass through corresponding 
cheiro-kinaesthetic elements, before the actual writ- 
ing of the word can be effected through the instru- 
mentality of motor centres in the cervical region of 
the cord. 

There can be no doubt that the functional associa- 
tion existing between the auditory and the glosso- 
kinsesthetic centres is of the closest kind. But the 
bemd of association between the auditory and the 
visual centres is no less intimate. These latter 
centres are often necessarily called into activity in 
immediately successive units of time. This happens, 
for instance, in two such common processes as read- 
ing aloud and writing from dictation. 

In reading aloud the primarily excited visual 
word-centre must arouse (through the visuo-auditory 
word-commissure) related parts of the auditory 
word-centre, since this is the part which ordinarily 
calls the glosso-kinaesthetic centre into activity, and 
from it properly co-ordinated incitations issue to call 
into play tne motor-centres in the medulla. 

A^n, in writing from dictation, the sounds of 
words reach the auditory word-centre, and the 
activity thus aroused becomes transmitted (through 
the audito-visual commissure) to related parts of the 
visual word-centre, this being the part which 
usually arouses the cheiro-kinaesthetic centre into 
activity for the production of writing movements. 

In deaf-mutes, in the congenitally blind, and also 
in certain cases of disease, as it would seem, the 
relations between the centres are rather those indi- 
cated by the dotted lines (/, e) in fig. i. 

Concerning the Localisation of the diffet ent Word- 
centres.^ Looking to the extremely important part 
that ‘ words,* either spoken, written, or printed, 
pla^ in our intellectual life, and to the manner in 
which \hty are interwoven with all our thought- 
processes, it becomes highly probable that most im- 
portant sections of the auditory and visual perceptive 
centres are devoted to the reception (and conse- 
quently to the revival in thought) of impressions of 
words ; so that, for convenience of reference, we 
may speak of these sections as auditory and visual 
♦ wow-centr^ ’ respectively. Similarly, there must 
be kinswthetic word-centres of two kinds — the one 
in relation with speech movements, and the other 
in relation with writing movements. It is possible 
that the pwts of the general auditory and visual 
centres which are in relation with word-impressions 
may be as distinctly defined as are the anal(^ous 
parts of the general kin£BSthetic centres that are in 
relation with speech movements. Certain it is that 
there are some varieties of amnesia in wltich the 
part of the visual centre in relation with words 
seems to be specially at fiiult (causing * word-blind- 
ness *) ; just as there are other cases in which 


part of the auditory centre in relation with words is 
either wholly or partially inactive (causing * word- 
deafness *), in each case without evident defect in 
other parts of the general auditory or visual word- 
centres. 

In regard to the visual centre as a whole, it 
seems to be now established that it is more or less 
diffused through the occipital lobe. As to the 
localisation of the general auditory centre, there is 
some clinico -pathological evidence to show that the 
auditory word-centre may be in, or in the immediate 
neighbourhood of, the upper temporal convoltftion. 

The situation of the two kinsestnetic word-centres 
can, however, be rather more precisely localised. 
The writer holds the opinion that the so-called 
cortical * motor-centres * of Ferrier and others are 
really sensory centres of kinsesthetic type, by means 
of which movements are guided [see Kin^esthesis). 
That being so, Broca’s region, or Terrier’s centre 
for the movements of the mouth and tongue (viz. the 
posterior part of the third frontal and the inferior 
part of the anterior ascending frontal convolution), is, 
in reality, the part of the brain which we have been 
alluding to as the glosso-kinsesthetic word-centre. 
The situation of the cheiro-kinaesthetic word- 
centre cannot, however, be localised with as much 
confidence, though the strong tendency is to follow 
Exner, who believes it to be situated in the poste- 
rior part of the second frontal convolution. 

It must be supposed, therefore, that the auditory 
and the visual word-centres are situated, the one 
not far away from, and the other actually within, 
some part of the cortex of the occipital lobe, and 
that they are connected together by a double set 
of commissural fibres (fig. i, a, 6). We must also 

Cheiro-Kinas, Vis. Word 

C. C. 



Glosso-Kiruzs. And. Word 


C. C. 

Fig. i.—Diagram showir^ the commis-sural connections 
between the diTOient word-centres. 

a. The visuo-auditory commissure. 

b. The audito-visual commissure. 

c. The audito-kinaesthetic commissure. 

d. The visuo-kinaesthetic commissure. 

suppose that two other sets of commissural fibres 
exist which are of much importance in regard to 
speech and writing, viz. one set (r) through which 
the auditory word-centre acts upon the glosso- 
kinsesthetic centre, for the production of articulate 
speech ; and the other [d) by means of which the 
visual word-centre acts upon the cheiro-kinaesthetic 
centre, for the production of writing. 

Thus, for speech we have the combined auditory 
and glosso-kinaesthetic word-centres, acting from 
the cortex through intemuncial fibres, upon motor 
centres in the medulla ; and for writing we have 
combined visual and cheiro-kinaesthetic word- 
centres, acting from the cortex through inter- 
nuncial fibres, upon motor centres in the cervical 
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region of the cord. In the study of speech-defects 
generally it is, therefore, needful to consider the 
effects of lesions ( i ) in the different kinds of word- 
centres , (2) m the different commissures by means of 
which the centres are connected , (3) in certain inter- 
nuncial fibres , and (4) in certain motor centres 

Defects of Speech from Lesions m Word* Centres — 
According to the wnter^s views it is not at all need- 
ful, as many authorities have thought, to postulate 
the existence of a separate * centre for conceptions 
or ideas * The supposed theoretical necessity for 
assuming the existence of some such centre may in 
most cases be obviated by a fuller recognition of the 
different degrees of functional excitability that may 
exist in the auditory and the visual word-centres 
respectively It should, m fact, be constantly 
borne m mind by those who study these defects of 
speech that each perceptive centre is capable of 
bein^ called into activity in three modes {a) by 

* voluntary * recall of past impressions, as in an act 
of recollection , (^) by * association,* that is by 
impulses communicate from another centre during 
some act of perception or during some thought 
process , (c) by means of external impressions. 
Now the excitability of these centres is liable to 
vary much — as a result of advanced age, or of 
different general or local morbid states The mole- 
cular mobility may be so much lowered that they 
are only capable of responding to powerful stimuli , 
in such cases either < volitional * recall alone, or 

* associational * recall as well, may be impossible or 
more or less difficult, responses occurnng only to 
external impressions — that is, the patients are only 
able to repeat words pronounced, or to copy words 
written before them 

The effects of lesions of the different word-centres 
are as follows ( i ) A lesion of the glosso-kinaesthetic 
centre produces simple aphasia , whilst (2) one 
of the cheiro-kinaesthetic centre produces simple 
agraphia In neither condition is the power of 
thought very appreciably interfered with These 
are commonly supposed to be motor defects, but 
this the writer believes to be an erroneous inter- 
pretation — since they are defects due to the loss 
of certain sensorial aptitudes (of the kinaesthetic 
order) just as much as are the other forms of 
aphasia now about to be mentioned, the existence of 
which was first pointed out and explained by the 
writer in 1866, though they were subsequently 
more prominently explained in 1874 t)y Wermcke 
under the name of ‘ sensory aphasias * One of these 
has been known as ‘ word-deafness * and the other 
as ‘ word blindness ’ But defects in the activity 
of the auditory and of the visual word-centres 
respectively give nse to varied and complicated 
results, which can only be very inadequately sum- 
marised by these phrases Thus under the head of 
(3) lesions of the auditory word-centre, we must 
refer to totally different defects according to the 
degree of functional degradation of the centre : (a) 
slight auditory amnesia from functional defect of the 
centre, leading to impaired spontaneous speech, 
owmg to forgetfulness of names or nouns ; (^) 
profound auditory amnesia, in which, from similar 
causes, both voluntary and assoaational speech are 
greatly impaired, though imitative speech is retained, 
and the almost speechless patient may be able to 
read aloud correctly and fluently ; (c) word-deafriess 
and aphasia owmg to a destructive lesion of the 
auditory word-centre, m which the patient is not 
only unable to comprehend speech, nut is himself 
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speechless, and may also be unable to write sponta- 
neously. Lesions of (4) the visual word-centre, 
whether functional or structural, reveal themselves 
in less varied modes; when severe they would 
result in the production of word-blindness together 
with agraphia. 

Defects of Speech fron Lesions of the Commissures 
between Word‘Centres, — It seems to the wntcr better 
to reserve the word ‘ commissure * as an appellation 
for the fibres that connect centres of the like kind, 
that is, either sensory centres or motor centres , 
and to name * intemuncial * the fibres which connect 
sensory with motor centres 

As already stated, double commissures exist be- 
tween the auditoryland the visual word-centres (fig* I, 
a, b) which are ^bitually called into play in certain 
mental operations, so that their destruction leads to 
very definite defects Thus, m naming objects at 
sight, or in readmg aloud, stimuli have to pass from 
the visual to the auditory word-centre (by the visuo- 
auditory commissure) before the naming or the 
reading aloud can occur Agam, in writing from 
dictation, and probably also in wnting any spon- 
taneous effusion, stimuli require to pass between 
these two centres in an opposite direction, namely, 
from the auditory to the visual centre, and through 
a different set of fibres (the audito- visual commissure). 
In 1880 the wnter published {The Brain as an 
Organ of Mind ^ p 640) some details concerning a 
man (who has ever since been under observation 
from time to time) who suffers from a lesion de- 
stroying the commissures m question This man 
understands perfectly all that is said to him and all 
that he reads, yet he cannot read aloud a single 
word or even name a single letter, though imme 
diately that he hears the word or letter pronounced 
he can repeat it at once Again, he cannot write 
a single word, or even letter, from dictation, though 
he can at once, with his left hand, proceed to copy 
any such word or letter that may have been written 
for him on a sheet of paper Cases have been 
recorded also in which the separate halves of the 
commissure between the auditory and the visual 
word-centres have been damaged , so that reading 
from dictation or naming at sight has been mter- 
fered with and not writing from dictation, or vue versa. 

The other commissures whose lesions have to be 
considered are those (fig i, r, uf) connecting the 
auditory with the glosso-kinsesthetic, and the visual 
with the cheiro kinaesthetic word-centres Defects 
in the course of these commissures are of interest, 
more especially from the point of view of a regional 
diagnosis. The wnter some years ago pointed out, 
for instance, that a lesion of any part of the audito- 
kin^thetic commissure (fig i, c) should produce an 
aphksia indistmguishable from that which would be 
produced by damage to Broca*s convolution, that is, 
to the glosso-kinsesthetic centre itself This is, of 
course, a very important point, smce it shows that 
it IS an error to suppose that tjmical aphasia can 
only be caused by a lesion m Broca’s r^on A 
precisely similar result should also be produced by 
complete destruction of the audito-kinsesthetic com- 
missure, m any part of its course between that r^on 
and the neighbourhood of the occipital lobe where 
the au^tory word-centre is situate If the latter 
centre itself be damie^ed, as before stated, we then 

g et the aphasia com^catedwith word-dea&ess, and 
tius have the means of amving at an accurate 
regional diagnosis. Once clear 01 the centre, how- 
ever, a lesion involving any part of the audito- 
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kinsesthetic commissure should woduce a typical 
aphasia absolutely indistinguishable clinic^ly from 
that resulting from a lesion in Broca*s region itself. 
This explains the occurrence of aphasia in assodadon 
with lesions in the island of Reil, and other sites 
nearer the posterior extremity of the Syldan fissure 
(fig. 2 , d). 



This point, like the quesdon of the existence and 
interpretation of aphemia, will be found to be a 
touchstone for tesdng the truth of the doctrines here 
set forth concerning the pathogenesis of speech- 
defects, as compared with those of Strieker and of 
Hughlings Jackson. According to their views, the 
commissural fibres, now referri^ to, pass between 
the auditory and a true * motor ’ centre for articula- 
don. According to Strieker (Z« Langage et la 
Musiquey 1885, p. 73), a damage occurring in the 
course) of these fibres would cause not aphasia but 
word-deafness. His view being that words are 
realised mainly by memorial revival in motor 
cortical centres, in the case assumed there would be 
word-deafness because sdmuli could not pass from 
the auditory to the assumed motor centres in which 
the essendal part of the appercepdve process is 
Carrie ^ on. It seems clear also that these doctrines 
necessitate the view that an isolated lesion in 
Broca’s r^on only should also cause word-deafiiess 
as well as aphasia. This, however, is certainly not 
the case — a fact which is itself sufficient to negative 
the truth of the views of Hughlings Jackson and of 
Strieker. 

Damage to any part of the visuo-kinaesthedc 
commissure (fig. I, d) would also be capable of pro- 
ducing agraphia of just as complete and typical a 
kind as ^ the lesion had been in the cheiro-kinaes- 
thetic centre itself. 

Defects of Speech from Lesions of Intemumial 
Fibres .— have here to do with a kind of defect 
known as aphemia. This is a speech-defect, and 
there is no analogous defect of writing, except that 
which is occasioned by actual paralysis of the right 
hand. In complete aphemia mere is absolute loss 
of articulate speech without any mental impair- 
ment, and with the power of communicating the 
thoughts by writing preserved absolutely intact. An 
^cellent example has been recorded hy the writer 
in the Brit* Med. Jonr.y Nov. 5, 1887, 

Such a condition is produced when the glosso- 
kinsesthetic centre is itself uninjured, but where the 
whole of the intemuncial fibres emanating from it 
and proceeding to the true motor articulatory centres 
in the bulb are damaged in some part of their 


course — whether just beneath the cortical centre, 
in the internal capsule, in the peduncle, or in the 
pons. Sometimes the defect may be of a functional 
rather than of a structural type, constituting 
Charcot’s * hysterical mutism in the male.’ 

Incomplete aphemias, however, exist of all 
degrees of seventy, and they are about the com- 
monest of all speech-defects occurring in association 
with hemiplegia. They are due to partial damage 
to the group of intemuncial fibres above referred to, 
and arc represented by defects of articulation, vary- 
ing from almost complete unintelligibility to the 
mere blurred utterance or thickness of speech which 
is so common. 

Aphemia is clearly not a sensory defect — it is not 
a form of amnesia — because the subjects of it can 
revive words in all possible modes, and are, there- 
fore, able to think and express their thoughts with 
an unimpaired freedom by writing. If the aphemia 
be in any way incomplete, moreover, such a case 
can be easily discriminated from a case of aphasia 
by the fact that the aphemic patient will always 
at once make an attempt, when bidden, to pro- 
nounce some simple word or syllable (however poor 
the attempt may be), while the tj^ical aphasic 
patient is unable to make any such attempt — he 
will not try even to repeat the simplest vowel- 
sound. 

Defects of Speech due to Lesions in the Bulbar 
Articulatory Centres . — In these cases, as where the 
lesions occur in the intemuncial fibres, all the centres 
in which the memory of words can be revived are 
intact. There is consequently nothing whatever to 
interfere with the flow of thought, and in incomplete 
cases nothing to prevent attempts at articulation 
being made. These two classes of cases are indeed 
less separable clinically than they are from a 
theoretical or scientific point of view. 

It would be well to reserve the term ‘ anarthria,* 
as introduced by Kussmaul, for the defects of speech 
caused by morbid states of the bulbar articulatory 
nuclei — with the full understanding, however, that 
aphemia and anarthria will often be indistinguish- 
able one from another by their own intrinsic 
characters, though they will generally be quite 
capable of being dis^nosed one from another by 
taking into consideration the mode of onset and the 
particular grouping of other attendant signs. 

Diagnosis. — The means of distinguishing the 
different aphasic and amnesic speech-defects one 
from another has already been fully enough set forth 
in the preceding sections. The diagnosis of the 
exact nature of the defect is often exceedingly diffi- 
cult, unless the patient be thoroughly examined in 
a systematic manner, and in accordance with some 
definite plan. Elsewhere {Paralyses; Cerehraly 
Bulbar y and Spinaly 1886, p. 1 25) the writer has 
given such a * Schema for the Examination of 
Aphasic and Amnesic Persons,’ which has been 
used with success for many years. The other side 
of the question, viz. the pathological diagnosis, 
must be made in accordance with the rules generally 
applicable to this part of the diagnostic problem in 
cases of brain-disease. 

Treatment. — Where aphasia occurs after ex- 
citement or overwork, without paralysis, it is a 
warning of much importance, since it may l^ the 
precursor of much graver symptoms. tJnder such 
circumstances the patient r^uires an absolute 
cessation from work for a time, and most carefril 
watching. Stimulants may need to be diminished ; 
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and bromide of potassium, with sumbul and other 
sedative remedies, should be administered. Where 
aphasia is a temporary condition in association with 
ri^ht-sided convulsions, or where it is lasting and 
co-exists with nght-sidcd paralysis, the treatment 
of the aphasic condition becomes merged in that of 
the associated convulsive tendency or paralytic con- 
dition, since, as a rule, an amelioration takes place 
in the patient’s power of speaking coincidentally 
with his improvement in other respects This, 
however, is not always the case where aphasia has 
co-existed with a partial hemiplegic condition the 
paralysis may be recovered from, while the aphasic 
defect may remain more or less as it was Where 
this is the case, an attempt should be made to teach 
the patient to speak again, especially if the defect 
be of the aphemic type Such efforts have occa- 
sionally been crowned with success, but much 
judgment and untiring patience have to be called 
into play in order to obtain satisfactory results 
H Charlton Bastian 

APHEMIA (a, neg , and (pr^fil, I speak) — A 
term differently applied by different wnters, but 
commonly understood to be a designation for 
certain articulatory defects [see Anarthria) de- 
pendent upon injury, direct or indirect, to the 
internuncial fibres connecting Broca’s convolution 
with the motor centres of the bulb Where the 
aphemia is incomplete the nature of the defect is 
generally obvious , where it is complete the patient 
is absolutely speechless, and is apt to be loosely 
descnbed as aphasic, though the fact that he^can 
express himself freely by writing shows that this 
is not a correct designation of his condition See 
Aphasia 

APHONIA (&, pnv , and <pcopiif the voice). 
Absence of voice, that is, of intonated utterance 
See Voice, Disorders of 

APHRODISIACS {* A < ppoMr 7 i , Venus) — Defini- 
tion — Medicmes which increase the sexual ap- 
petite and power 

Enumeration — The direct aphrodisiacs m- 
clude Nux Vomica and Strychnine, Phosphorus, 
Canthandes , Quinine , Urtication and Flagella- 
tion , Cannabis Indica, Damiana, Opium, and 
Alcohol in small doses Iron and bitter tonics, 
meat-diet, warm clothing, especially around the 
hips and loins , and abstinence from severe mental 
and bodily work, act as indirect aphrodisiacs 

Action — Aphrodisiacs may act by increasing 
the excitability of the nerves passing to or from the 
genital organs, or of the gemtal centre m the spinal 
cord {see Anaphrodisiacs), as, for example, 
strychnine, nux vomica, and probably phosphorus , 
by causing irntation of the nerves of the genital or 
urinary organs or of adjoimng parts, as canthandes 
and urtication, or by stimulating the brain, as 
Indian hemp or small doses of opium Alcohol m 
large doses has a double action, increasing the sexual 
desire by stimulating the brain, while lessemng the 
power of erection, probably by weakemng the ner- 
vous mechanism through which erection is produced 
As the sexual passion becomes diminished when 
the nervous system is weakened with the rest of the 
body, and increases with returning strength, iron 
with bitter tomes, and generous diet act inmrectly as 
aphrodisiacs 

Uses —When the sexual functions are abnormally 
depressed, strychnine and phosphorus are the mc^t 


generally useful of the direct aphrodisiacs. Can- 
thandes, aldiough sometimes valuable, must be 
employ^ with caution 

T. Lauder Brunton. 

APHTHA (fiiTTw, I mflame) — Synon. : Aph- 
thous Stomatitis , Fr Muguei ; Ger FascA 

Definition — A form of catarrh of the buccal 
mucosa, characterised by the appearance of one or 
more patches {aphthce) possessing a peculiar struc- 
ture 

Anatomical Characters — Aphthae have at 
first the appearance of vesicles ; but microscopical 
sections show that they are due to elevation of the 
epithehum by a sohd fibnnous exudation, over 
which the epthelium usually dies, soon separating 
with the fibnnous flake. By the time this is effected 
the mucosa is again, as a rule, thinly covered by 
epithehum, so that a true ulcer is never present, 
but slight suppuration may be established, with 
the destruction of the superficial layer of the 
mucosa 

Symptoms, Course, and Duration. — Aphthae 
occur chiefly m children dunng the first dentition, 
upon any part of the buccal mucosa— most frequently 
inside the lower lip and on the tip of the tongue 
At first they look Uke small vesicles, but after a 
few hours they resemble ulcers with adherent grey 
or yellowish sloughs, each being surrounded by a 
ring of injection The patches vary in size from 
that of a lentil downwards, they are single or 
multiple , grouped or scattered , two or three may 
coalesce, but the patches never reach a large size 
Aphthae cause slight pam, and are specially sensitive 
to substances like salt or su^r Dyspeptic 
troubles are usually present, and the breath is often 
foul 

Each aphtha runs its course m three or four days, 
and when multiple the patches come out in a crop 
This may be succeeded by other crops, so that all 
stages of the lesion may be present at one time The 
trouble may thus continue for weeks. In other 
cases patients are liable to crops of aphthae at vary- 
ing and sometimes long intervals 

Diagnosis — ^Aphtl^ have chiefly been mis- 
taken for patches of ‘ thrush.* Absence of the red 
areola, and presence of the characteristic fungus, 
will distinguish thrush even when no history or 
statement of symptoms can be obtained 

Treatment — The occasional application of a 
httle powdered borax to the aphthae causes their 
speedy healing In prolonged cases, the health in 
general, and that of the stomach and intestines in 
particular, must be attended to 

Stanley Boyd 

APHTHOUS — A term applied to diseases in 
which aphthse are present. 

APNEUMAT08I8 (A, pnv. ; and iiw^a, re- 
spiration) — A synonjnn for atelectasis. See Ate- 
lectasis. 

APNCEA (4, pnv. 5 and I breathe).— 

Apncea, hterally signiQnng breathlessness, is used 
by some medical writers as synonymous with as- 
phyxia, the condition which supervenes on suspen 
Sion or obstruction of the respiratory function. Su 
■,> Asphyxia 

By physiologists, and with more conectness, the 
term is emplo^ to sigmfy the cessation of respira- 
tory movements which is brought about by hyper- 
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oxygenation of the blood; as when an anima] is 
made to inhale ox^en, or to breathe more rapidly 
than the needs of its economy require. 

APOLLINAR18, Waters of.— Acidulous alka- 
line talde-waters. See Mineral Waters. 

APOPLEXY (Airo-irA^<rcr», to strike to earth, or 
disable in mind or body). — The term was at first, 
and is still, chiefly used to signify sudden abolition 
of consciousness and power of motion, which, in 
common English, is also called a stroke. 

Cerebral l^morrhage is the most frequent cause of 
apoplexy ; thence * hs^orrhage into the brain ’ and 
* apoplexy * came to be used as synonymous expres- 
sions. Subsequently the efliision of blood itself was 
spoken of as the the word being used to 

designate the pathological condition causing the 
symptoms which it at first epitomised. Ultimately 
it was applied to such spontaneous haemorrhage 
elsewhere; and thus extravasations into the sub- 
stance of the lung, the spleen, or the retina 
were, and by some writers still are, termed pul- 
monary, splenic, or retinal apoplexies.* 

W. R. Gowers. 

APOPLEXY, CEREBRAL. — Synon. : a 
‘stroke;’ Fr. Apoplexies Ger. Schlag. See also 
Apoplexy. 

Definition. — Loss of consciousness, of volun- 
tary motion, and usually also of evidence of sensation, 
except that which is afforded by reflex action, coming 
on more or less suddenly, lasting more than a few 
minutes, and due to a morbid state of the brain. 

The condition of coma is termed ‘apoplectic’ 
when of sudden or rapid onset. Loss of conscious- 
ness may be due to other causes acting directly on 
the brain, such as defective or excessive supply, or 
altered condition, of blood ; but it is customary to 
include among the forms of apoplexy that only which 
is due to cerebral haemorrhage or cerebral congestion, 
and those which result from distinct toxaemia are 
sometimes distinguished as apoplectic states. But 
the word is now seldom used in connection with 
blood-states, ‘ coma ’ being preferred. Unconscious- 
ness resulting from acute anaemia of the brain, or 
such as attends an epileptic fit, is not termed apo- 
plectic. The term has, of necessity, become restricted, 
as increasing knowledge has explained the nature 
of many conditions previously confounded with apo- 
plexy. It should be further observed that the term 
has always been restricted to such conditions as 
occur without conspicuous external cause. The 
same state, when due to an injury, is not called by 
the name which is employed if there is no injury. 
The explanation of the inconsistency is to be found 
in the idea that is to be traced alike in the native 
and the foreign word. The word ‘stroke* has 
reference to sm unseen striker. 

The essential cause of apoplexy is thus a sudden 
cerebral lesion — usually hemorrhage — occurring 
without external injury and abolishing for a time 
the functions of the braizL The same functional 
state may be caused by obstruction of a vessel by 
thrombosis or embolism. Profound coma is rarely 
due to any other spontaneous cerebral lesion. A very 
small haemorrhage may cause apoplexy. 

Apoplectic s^ptoms may, however, occur with- 
out obvious lesion of the brain. The coma, which 
is associated with congestion of the head, is some- 
times termed ‘congestive apoplexy,* and that which 
occurs in the absence of any recogni^ble cause has 
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been called ‘ simple apoplexy. * This will be referred 
to presently. 

Pathology, — In all these cases the apoplexy is 
in relation chiefly to the extent and suddenness of 
the lesion, and the intensity of the damage. Roughly 
speaking, its occurrence may be said to depend on 
the suddenness of the cerebral mischief ; its degree 
on the extent of the same. But the occurrence of 
apoplexy depends sometimes on the size of the 
lesion ; and the degree varies not only directly with 
the extent of the mischief, but with the extent of 
brain-tissue which is exposed indirectly to the irrita- 
tive influence of the primary lesion. Hence position 
of lesion has an influence in determining the apo- 
plectic symptoms. F or these several reasons apoplexy 
is especially profound when the hsemorrha^e affects 
both hemispheres, either by simultaneous inde- 
pendent extravasation on each side, or as the result 
of haemorrhage into the lateral ventricles, or of 
haemorrhage into the pons whence fibres pass to 
both sides. 

The precise condition on which the essential 
element in apoplexy — the arrest of all manifestation 
of brain-function — is immediately dependent has 
been a matter of much dispute. It was formerly 
ascribed to the pressure exerted by the extravasated 
blood on the rest of the brain, either influencing 
directly the cerebral tissue, or pressing on and empty- 
ing its capillaries. That such pressure is exerted 
by a large haemorrhage is unquestionable. The 
convolutions on the side of the extravasation are 
flattened, and the falx is bulged to the opposite side. 
It cannot be doubted that the intensity of the apo- 
plexy in these cases is due in part to this cause. But 
this will not explain the occurrence of the symptom 
in small haemorrhages, by which no general pressure 
is exerted, or not more than is at once relieved by 
the displacement of the mobile fluid which surrounds 
the vessels. It will not explain symptoms in lacera- 
tion of the brain, nor the instant loss of consciousness 
at the very onset of a severe haemorrhage, in which, 
ac Jaccoud insists, it should, if merely due to pres- 
sure, be a late rather than an early symptom. 
There can be little doubt from these considerations, 
and from the cases in which there is no recognisable 
brain-lesion, that what is called shock is an impor- 
tant element in the causation of apoplexy. Thus, 
in cerebral haemorrhage the apoplectic symptoms 
are due in part to the influence on the rest of the 
brain of the irritation of the nerve-elements by 
laceration. A haemorrhage, for instance, stops for 
a few hours all spinal reflex action by the irritative 
inhibition downwards, and it stops also the cortical 
functions by the same process acting upwards. We 
can thus understand why vascular occlusion causes a 
slighter degree of apoplexy, since the immediate 
irritation of the local anaemia is less than that of 
laceration of the nerve-elements; and also why 
lesions of the pons produce, as they do, such deep 
and long-continued coma, since the irritated fibres 
are connected with a large part of the cortex of both 
cerebral hemispheres. 

Simfle apoplexy was a term given by Aber- 
crombie to the cases, once thought to be frec^uent, 
in which apoplexy occurs without recognisable 
brain-mischief or blood-poisoning. Some of these 
cases were probably instances of uraemic poisoning, 
and others may have been due to undiscovered and 
extensive embolism, causing death before there was 
time for softening to occur. But cases are not 
infrequent to which neither of these explanations 
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applies in which death occurs m an apoplectiform 
attack, all the organs are found healtny, and the 
brain only exhibits, in common with the other 
organs, that passive congestion which results from 
an asphyxial mode of death The nature of these 
cases IS still mysterious, but they may be grouped 
with those in which fstal coma follows an epileptic 
attack, and is apparently due to the brain-shock 
produced 

Serous apoplexy is a term formerly applied to 
cases of fatal apoplexy in which no lesion was 
discovered except an excess of serum on the 
surface of the brain It is now understood that 
such serous effusion is associated merely with senile 
atrophy of the brain There is no reason for associ- 
ating Its presence with the apoplectic symptoms 
The cases described under this term were probably 
instances of uraemia, or of ‘ simple apoplexy * in old 
persons with atrophied brains 

Symptoms — Apoplexy is itself a symptom, and 
can only claim to ^ treated as a disease on account 
of the frequency with which it presents itself as the 
prominent element in a patient’s state The striking 
feature of apoplexy is loss of consciousness without 
failure of die heart’s action. The onset is often 
mstantaneous, so that the sufferer falls to the 
ground The face may be flushed or pale — it is 
rarely very pale The heart and arteries vary in 
their state, at first the pulse may be feeble from 
shock, even in cases in which it soon becomes full 
and tense Respiration continues, but is laboured 
and stertorous The limbs are motionless In 
severe cases no reflex action can at first be excited 
The pupils may be dilated, contracted, or un- 
changed m profound coma they are usually 
dilated , and they often vary in sue spontaneously, 
and are sluggish in their action to light The 
patient can usually swallow, although often with 
difficulty The sphincters may permit the escape of 
unne and faeces, or the urine may be retained In 
a case of moderate severity the reflex action soon 
returns, the conjunctivae become sensitive, the 
patient can be roused to exhibit response to excita- 
tion, and he soon shows returning power of motion 
At first there is merely withdrawal of a limb when 
It is pinched or pricked, but afterwards distinct 
purposive movements, e g opposing disturbance 
Afterwards more prolonged and voluntary move- 
ments are produced The pauent opens his eyes 
when spoken to, and tries, when told to do so, to 
protrude his tongue On the other hand, the 
apoplexy may continue or even may deepen in 
intensity , the respiration assumes the Cheyne- 
Stokes rhythm, the heart becomes irregular, and 
the patient dies at the end of a few hours or a few 
days Death rarely occurs in a shorter time than 
two or three hours In very rare instances an 
extensive haemorrhage into the pons or medulla or 
an effusion of blood into the fourth ventncle may 
stop the respiration or heart, and kill the patient) m 
a few minutes 

It is not often, however, that there is this simple 
loss of cerebral function, uniformly distributed, and 
gradually deepenmg or passing away Much more 
commonly the symptoms of a local cerebral lesion 
are added to those of apoplexy. Frequently such 
symptoms precede the loss of consciousness — uni- 
lateral weakness A unilateral difference may 
often be recognised during the apoplectic state. 
The limbs on the one side exhibit more complete 
muscular relaxation than those on the other ; they 


fall more helplessly when raised; or there is tmi- 
lateral rigidity or clonic spasm. Inequality of 
pupils may be observed, or rotation of the head and 
conjugate deviation of the eyes As a patient 
recovers, these local sjrmptoms become more and 
more distinct, movement of the face is unequal, 
one arm is motionless, and the tongue deviates on 
protrusion 

In ingravescent apoplexy the commencement of 
the cerebral mischief is marked by symptoms of 
general shock, without any, or with merely 
transient, loss of consciousness. There is commonly 
pain m the head, and there may be other localising 
symptoms After some hours, dunng which the 
patient may continue his occupation, coma gradu- 
ally comes on and deepens into death This form 
of apoplexy, first described by Abercrombie, is 
usually due to a slowly increasing cerebral hsemor- 
rhage 

The temperature in cerebral apoplexy is at first 
lowered in most cases, but usually the is small, 
and IS succeeded, after twelve to twenty-four hours, 
by a nse In some cases there is a considerable 
nse within the first six hours, and the temperature 
then commonly contmues to nse, reaching 104° or 
106® F , and even higher Such a symptom is a 
precursor of death 

Diagnosis — The first diagnostic problem is 
whether the patient’s state comes under the general 
name of apoplexy , or is one of the morbid condi- 
tions in which there is a loss of consciousness, 
similar in general characters to apoplexy, but due 
to one of the causes excluded m the aefimtion given 
above From the unconsaousness due to cardiac 
syncope^ apoplexy is easily distinguished In the 
former the heart’s action fails, the pulse is weak 
and imperceptible, the face is very pale, the respira- 
tion is sighing and irregular, reflex action is rarely 
abolished, the sphincters are seldom relaxed, and 
the patient soon revives 

From the several forms of toxcemia the diagnosis 
IS often easy, sometimes extremely difficult It is 
easy when, on the one hand, the symptoms of 
apoplexy are preceded or accompanied by those of 
a local cerebral lesion , or when, on the other hand, 
the direct or circumstantial evidence of poisoning is 
clear, or the symptoms of toxsemia unmistakable 
Where there are no local symptoms, and where no 
guiding history is to be obtained, the diagnosis is 
diffic^t, but a correct opinion may commonly be 
form^ by an attentive comparison of the symptoms 
present 

There may be, as just observed, mdirect evidence 
of toxemia . the breath may smell of opium or 
alcohol, the unne may contain albumen. But 
albumiliuna or a smeU of spint may mislead 
Cerebral hemorrhage often occurs after drmking , 
spint IS usually given to a person who loses con- 
sciousness. A smell of spirit must therefore only 
be allowed weight in the absence of any evidence of 
cerebral mischief. So, too, albumen is always 
present in the unne m ursemia, but it is also very 
irequently present in cases of cerebral haemorrhage 
Alone, this evidence of Bnght’s disease is of little 
value, except there be general osdema and the 
patient be young , then uraemia is more probable 
than cerebral haemorrhage. The unne should 
always be examined microscopically for evidence 
of structural changes m the kidney But with other 
symptoms which suggest uraemic poisomng, albu- 
minuria IS conclusive. 
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The age of the patient should be considered. 
Late life IS in favour of brain-disease. The history 
of a fall or ft blow on the head adds weight to other 
symptoms of cerebral mischief. 

The character of the coma will sometimes gmde 
us. In ursemia, and commonly in alcoholism, it is 
less profound than in cerebral mischief, so that the 
patient can readily be roused. In apoplexy, in 
opium-poisoning, and in the most intense form of 
alcoholic poisoning, the coma may be profound. 
On the other hand, in cerebral haemorrhage the 
patient may sometimes be roused to answer ques- 
tions. Violent struggling is strongly in favour of 
drink. 

The mode of onset of the coma is important. In 
apoplexy it is sudden ; in uraemia it is slow. The 
uraemic patient becomes first drowsy, then coma- 
tose. But with convulsions uraemic coma may 
come on suddenly. The onset of the coma of 
opium- and alcohol-poisoning is also slow. In- 
gravescent apoplexy is of deliberate onset, but a pro- 
found degree of coma is quickly reached. 

General convulsions at the onset exclude drunken- 
ness, and usually opium-poisoning, while they favour 
the probability of uraemia, especially if they are 
followed by rigidity that changes its seat. When 
uraemic convulsions begin locally, the place at which 
they begin often varies. Cerebral mischief some- 
times commences with a convulsion, but the con- 
vulsion is then commonly unilateral, at least in 
onset, and the preponderant affection of one side at 
a time is indicated by the deviation of the head. It 
is seldom that well-marked deviation of the head 
and eyes occurs, first to one side and then to the 
other, as the fit progresses, unless there is an organic 
lesion of the brain, and one-sided symptoms are 
almost always to be recognised afterwards. Rigi- 
dity of limbs or local muscular twitching duringi^e 
coma is, if constant in seat, in favour of cerebral 
mischief ; if variable in position, it is in favour of 
uraemia (Reynolds). In diabetic coma, the odour 
of the breath, and the result of an examination of 
the urine (never to be omitted) will prevent mis- 
take, even in the absence of a history of diabetes. 
But the absence of local cerebral symptoms must be 
carefully noted, since the presence of diabetes does 
not exclude a cerebral lesion. Post-epileptic coma 
is of course preceded by a convulsion, and should 
be borne in mind. In ail cases the state of the 
limbs on the two sides should be carefully observed. 
When there is brain-disease it is common t9 have 
some movement on one side, and great flaccidity on 
the other. There is often also a difference in reflex 
action and in the effect of sensory stimulation of 
the skin. 

The state of the pupils alone is of little impor- 
tance. Great contraction occurs in and suggests 
opium-poisoning, but it is present in hsemorrhage 
into the pons VaroliL The pupils may be either 
normal or dilated in uisemia, in alcoholic or in 
belladonna-poxsonii^, and in apoplexy. Inequality 
of pupils, a unilate^ symptom, points to brain- 
mischtef. The retina should be examined, since 
the presence of albuminuric retinitis points, in the 
absence of the signs of a localised cerebral lesion, 
strongly to uraemia. 

Lastly, the temperature should be noted. In 
uraemia there is persistent uniform depression; in 
cerebral lea<ms ^^e initial depression is succeeded 
by a rise to a point above the normal. 

The second problem in diagnosis is the precise 
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cause of the apoplexy, the existence of which has 
been ascertained by the considerations just re- 
viewed. This element, however, will be described 
more fully under the heads of the chief lesions that 
produce the state — cerebral congestion, haemor- 
rhage, and softening. It may be here pointed out 
that slight and transient apoplexy, without local 
symptoms, with flushed face, and coming on during 
effort, points to cerebral congestion; slight and 
transient apoplexy with marked local symptoms 
points to softening ; early and profound loss of con- 
sciousness to cerebral haemorrhage. Post-epileptic 
coma may be distinguished by the history of 
ejaleptic attacks ; or, if this be not forthcoming, it 
may be suspected if symptoms of a local cerebral 
lesion or indications of toxaemia are absent, if the 
patient be under forty, and exhibits indications of 
speedy recovery, and also if he has bitten his tongue 
and passed urine. * Simple apoplexy ’ cannot be 
diagnosed during life, since freedom from the 
symptoms of a local lesion does not afford ground 
for inferring that there is no such lesion. 

Prognosis. — The prognosis in cerebral apoplexy 
depends in part upon the intensity of the attack. 
As long as unconsciousness is complete, and 
reflex action abolished, the patient is in danger of 
speedy death. The longer the apoplectic condition 
lasts without improvement, the less prospect is there 
of recovery. Persistent depression of temperature, 
or a rise of several degrees above the normal either 
with or without an initial fall, is of grave signifi- 
cance ; such cases rarely recover (Charcot, Bourne- 
ville). 

The nature, extent, and position of the cerebral 
lesion, when they can be inferred, furnish other 
prognostic indications. In haemorrhage the pro- 
gnosis is more serious than in softening. A sudden 
occurrence or increase of apoplectic symptoms, a 
few hours or days after a slighter attack, is always 
grave, indicating a fresh extravasation. If such 
apoplectic symptoms become profound and uniform, 
the prognosis is fatal, rupture into the ventricles or 
on the surface of the brain having probably 
occurred. If the localising symptoms point to a 
lesion of the medulla or pons, the prognosis is 
almost as unfavourable. Early return of conscious- 
ness and slightness of alteration in temperature are 
favourable signs. Previous cerebral disease renders 
the prognosis worse. Lastly, the prognosis must be 
influenced unfavourably by any impairment of the 
organic functions of circulation and respiration, 
whether independent of or due to the cerebri lesion. 
Previous alconolism, from its effect on the nutrition 
of all tissues, is especially serious. 

Treatment. — The treatment of cerebral apo^ 
plexy must be guided by the indications of its cause. 
Where none can be obtained, it should be treated 
by a system that is a compromise. The chief causes 
are haemorrhage and thrombotic softening of the 
brain. Embolism seldom causes pronounced apo- 
plexy, The measures therefore must be such as are 
suitable to both states, those being excluded which, 
while they would do good in one, would do harm in 
the other. But such a compromise is seldom needed. 
Diagnostic indications can usually be traced v^th 
clearness, and as a rule also several coincide dis- 
tinctly in this direction, while those that do not 
point in this direction are neutral. Hence, as 
a matter of foct, there should seldom be the hesita- 
tion that interferes with the proper energy oi ^ 
treatment. Stillness is the most important con- 
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dition The patient should be moved as httle as 
possible, but placed in the recumbent posture with 
the head slightly raised The neck should be freed 
from constnction If the extremities are cold, 
warmth may be applied to them|, and cold to the head 
if there is local heat or flushing Sinapisms to the 
neck and extremities sometimes seem to hasten the 
return of consciousness The admmistration of 
stimulants should be regulated by the state of the 
heart In thrombosis or embolism, with signs of 
cardiac weakness, the heart should be kept up to the 
normal by very careful administration of alcohol, 
ether, or ammonia In haemorrhage it may be allowed 
to fall a little below the normal, but indications 
of failing power should be watched for and counter- 
acted Where no causal indications exist, the latter 
is the wiser plan Venesection and purgation are 
remedies of similar effect, but different in degree, 
and are indicated by high artenal tension and 
cephalic congestion, shown by incompressibility of 
the pulse and flushing of the face Venesection is 
useful where the heart acts strongly, and the pulse is 
full as well as incompressible Its effect is pro- 
portioned to the rapidity with which the blood is 
taken, rather than to the quantity removed Purga- 
tives remove serum from the blood, and lessen the 
amount of blood within the skull by causing an 
afflux to the capacious intestinal vessels The best 
purgative is croton oil or calomel With a failing 
heart and pale surface they should be avoided 
When in doubt we should give a mild apenent that 
acts quickly, such as senna or a little solid extract of 
cascara rubbed up in water, and the action should 
be ensured by a glycenne enema. Diuretics may 
always be used to relieve the vascular tension As 
the apoplexy clears, the nature of the case becomes 
evident, and the treatment of the several conditions 
is described elsewhere {see Brain, Haemorrhage into, 
and Brai n , Softening of) For treatment of the other 
causes of the apoplectic state, see Alcoholism, 
Poisons, and Uracmia W R Gowers 

APPENDIX VERMIFORMIS, Inflammation 
of — Synon Appendicitis , Epityphhtis 

Definition — A large proportion of cases of this 
disease tend to involve the pentoneum locally 
[perityphliits) or generally, so that the name 
appendicitis has come clinically to have a wider 
range of application than mere inflammation of the 
appendix vernnformis, and to include peritonitis 
starting ffom the appendix Indeed, appendiatis 
apart from peritonitis can scarcely be said to occur 
chnically 

^Etiology and Pathology — Inflammation or 
the appendix conforms in its anatomical characters 
to the general features exhibited by this morbid 
process in mucous membranes elsewhere Vanous 
forms such as ‘ catarrhal * and ‘ suppurative * are 
described, but the interest hes rather with the 
causes, both predisposing and excitmg, which lead 
to these states, and with the results which follow on 
their becoming established 

There is httle doubt but that the essential cause is 
mterobte tnfecttotiy and it is most probable that the 
Bacillus coll communis is the or^nism that, m the 
majority of cases, bnngs about ^e disease {see B. 
COLI Communis). Other microbes, such as Staphy- 
lococcus pyogenes aureus, Streptococcus pyogenes, 
and Diplococcus pneumonise, have been met with m 
association with the B coh, and, m very rare cases, 
have been the only organisms found It would 
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seem that the B coh, which is a constant inhabitant 
of the intestines m health, may take on virulent 
characters , and it is possible that the presence of 
the cocci contnbutes to this end, as also may other 
conditions existing in the canal which are to be re- 
^garded as predisposmg causes. Among these latter 
IS the presence in the appendix of foreign bodies 
which are only very occasionally denved from the 
ingesta — such as stones or seeds of fruit — but which 
far more commonly consist of frecal concretions 
having for a nucleus masses of bacteria, and often 
simulating vegetable seeds in their appearance 
The imtation of these substances impacts more or 
less firmly in the appendix may be the starting pomt 
of the inflammation 

Most cases of appendiatis are to be attnbuted to 
some morbid condition of the ahmentary canal. 
One of the commonest precursors of an attack is a 
large and indigestible meal, taken perhaps when in 
a state of fatigue after a long abstinence, or when in 
a condition of mental depression or excitement 
The result is that a considerable portion of the food 
escapes gastric and intestinal digestion, and may be 
found scarcely altered in the caecum Constipation 
IS also a very frequent cause, and it is supposed that 
this state assists in mcreasing the virulence of the 
B coll An inadequate emptying of the caecum 
and appendix is immediately responsible for a large 
proportion of the cases Increased and irregular 
penstalsis extending into the appendix may easily 
render any existing concretion more dangerous , 
and the appendix may also be involved m the 
extension of any neighbounng mflammation, ulcera- 
tion, or new-growth, as for example actmomycosis 
or tubercular ulceration Similar conditions may 
of course originate in the appendix itself That 
appendicitis is often due to disease of the ngbt 
ovary or Fallopian tube is undoubted, and the com- 
mumcation known to exist between the lymphatics 
of these several structures probably explains the 
fact Whether the ovary may be secondanly affected 
from the appendix is not so certain 

Direct injury to the appendix is sometimes, thoi:gh 
very rarely, the sole cause, but it may light up a 
morbid state already in existence Kmks or twists or 
the organ are occasionally the origin, and these owe 
their occurrence to differences in ^e length and 
position of the appendix and to the extent of the 
mesentery which it possesses If the lumen be 
thus occluded, the secretions are retamed and swell- 
mg of the distal part takes place, thereby favounng 
the growth and difliision of any orgamsms present, 
as well as impedmg the blood-supply 

Certain other anatomical features are regarded as 
predisposing causes Thus the fact that the ap- 
pendix IS an obsolete structure is supposed to favour 
the incidence of mflammation ; while the large 
amount of lymphoid tissue contained m its wafis 
has suggested a comparison with the tonsils, and to 
some has justified the existence of a ‘rhemnatic 
appendiatis ’—an assumption that will mutdi de- 
pend upon the view taken as to the nature ol 
* rheumatism ’ The occasional association of 
arthritis with appendiatis has also been regarded 
as supporting a * rheumatic ’ ongm for some cases. 
However this may be, it is certain that diose 
cases m which * chill ’ appears to be the proveflang 
factor are often very completely relieved salf 
cylate of sodium. Again, a difference in the 
artenal supply of the two sexes has been noted, and 
may seem, in part, to explain the greater proportion 
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of cases among males, in whom there is but one 
arterial brancl^ while in females an additional twig 
is derived from the ovarian artery, an arrangement 
which diminishes (he chance of gangrene. Of still 
greater importance is the discovery that the sub* 
mucous tissue is continuous with the subserous^ 
tissue through intervals in the muscular layers, a 
disposition which obviously facilitates the extension 
of an inflammation of the mucosa to the peritoneal 
coat. 

It is significant that the remits of experiments 
designed to set up appendicitis in animals (rabbits) 
tend to confirm the relative insignificance of foreign 
bodies as a cause of the disease, and the preponder- 
ant importance of blocking of the lumen of the 
organ in increasing the virulence of the contained 
or^isms— a result which, together with the im- 
paired resistance of the tissues, is aggravated by the 
impeded blood-supply consequent on twisting of 
the organ with compression of the vessels. 

Nearly three-quarters of the cases occur between 
the ages of ten and thirty, and more than half 
before the age of twenty, but the disease has been 
met with in children three years old, and as late in 
life as eighty. Statistics show the disease to be 
more prevalent in summer and in hot climates. 

Morbid Anatomy. — As regards the morbid 
changes met with in the appendix great variety is to 
be seen. In those cases which run an acute course, 
the earliest conditions may require a microscopic 
examination for their detection, and an appenmx 
that exhibits no naked-eye appearances of disease is 
not therefore on that account to be considered 
as healthy. In such cases a simple catarrh of the 
mucosa is found with proliferation of the epithelium, 
an excessive mucous secretion, and innumerable 
micro-organisms of the varieties mentioned— all 
filling up the lumen of the appendix. Minute 
ulcerations of the mucosa may be detected, and an 
invasion of the submucosa by the organisms. In a 
number of cases the change may be limited to this, 
and many of those which recover may be of this 
character, but the possibility of extension to the 
peritoneum is apparent. In other cases suppuration 
develops in the wall of the organ, being determined by 
the invasion of micro-organisms through the damaged 
mucous membrane. Extension to the pentoneum 
takes place and a local peritonitis is set up, but the 
liabili^ for this to become general is obvious. I n other 
cases, ulceration of the mucosa, extending through 
the thickness of the wall, leads to perforation and 
escape of the appendicular contents, with subsequent 
general septic ^ritonitis, unless this be limited by 
adhesions. In the worst cases the appendix may 
rapidly become wholly or in part gangrenous, and 
in that way lead to peritonitis. It is the occurrence 
of general peritonitis that confers the grave cha- 
rwter on this disease, and this complication is clearly 
liable to ensue in any case, however mild the 
initial process may be. 

An appendicular abscess is primarily intraperito- 
neal, ana is an encysted form of suppurative perito- 
nitis. In the majority of instances the centre of the 
abscess 18 behind the caecum. The contained pus 
is very rarely of wholesome appearance and free 
firom oflensive odour. In the large majority of 
t^ cases, however, it has a distinctly feecal smell, a 
circumstanoe which attends most abscesses in con- 
nection with the lower bowel, and which does not 
of ner csskyimpl^ that the contents of intestine 

have escaped into the abscess-cavity. In the 


minority of the examples the abscess does contain 
faecal matter, and the lumen of the intestinal canal 
is opened up. The faecal material may have 
escaped through a rent in the appendix, or may 
have followed gangrene of that process, or, less 
often, may have made its way through an aperture 
in the caecum. This perforation may have proceeded 
from within outwards, but more usually it is due to 
the bursting into the caecum of an abscess which had 
commenced outside the caput coli. The direction 
in which the abscess tends to burst is illustrated by 
sixty-seven cases collected by Bull. In twenty- 
eight instances it burst through the anterior abdominal 
parietes; in fifteen it entered the caecum; in eight 
the general peritoneal cavity ; and in two instances 
each it made its way respectively into the thorax, the 
rectum, and the bladder. The abscess often shows 
a tendency to extend upwards behind or along the 
ascending colon, and it is by this route that the 
thorax has been reached and an empyema produced. 
The abscess, when it extends to the pelvis, may 
pursue the course of any other pelvic abscess, and 
may thus make its way out into the buttock 
and pennseum, and may even extend down the 
thigh. The comparative frequency with which a 
suppurative collection, started by disease in the 
appendix, may make its way into the caecum has 
given rise to an exaggerated and erroneous idea of 
the frequency with which the caecum is primarily 
involved in these cases. Suppurative pylephlebitis 
may be met with in association with perityphlitis. 

As a sequence of repeated attacks of inflammation, 
the lumen of the appendix may become obliterated 
and its walls converted into tissue of tendinous 
hardness. In these chronic cases, the organ may 
be embedded in dense fibrous tissue, the result of a 
progressive adhesive peritonitis. 

Symptoms and Course. — The signs and 
symptoms which are associated with the structural 
changes just described, and determined by the 
causes just indicated, exhibit a marked variety in 
mode of onset, course, severity, and duration ; so 
much so that descriptions of extreme cases are 
scarcely recognisable at first as pertaining to what 
we regard as the same disease. The exact relation 
of the clinical phenomena observed to the existing 
anatomical changes is sometimes uncertain, more 
especially in the milder cases which end in complete 
recovery, and cannot be investigated post mortem. 
Cases of severe pain over the right iliac fossa, the 
point of greatest intensity and tenderness being mid- 
way between the umbilicus and the right anterior 
superior iliac spine but without any recognisable 
physical signs, have been termed ‘appendicular 
colic '—an unfortunate phrase, since there is no 
reason to suppose that their cause is a painful 
muscular contraction, though there are good 
grounds on the other hand for believing that such 
symptoms are associated with the early structural 
(Ganges above described. 

Three other well-marked groups may be recog- 
nised, to one or other of which most cases may be 
referred, though occasionally the disease runs a 
course which cannot be exactly included within any 
one of these tms. 

{a) In the first group will be found those cases 
which, occurring in apparently healthy persons, or 
with but very little and unimportant previous 
symptoms, run an exceedingly rapid course of a few 
hours, death resulting at the outside within two 
days. Here the symptoms are mainly those of 
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perforation ot the intestine, with very Uttle indica- 
tion of the seat of the lesion. The patient is 
suddenly attacked with severe abdominal pain, by 
no means necessanly felt in the neighbourhood of 
the caecum, but often about the umbilicus, followed 
by all the symptoms of collapse, which may be 
very soon fatal {set Intestines, Perforation and 
Rupture of) The necropsy reveals perforation of 
the vermiform appendix or gangrene of that organ 
and more or less diffused pentoneal inflammation 
Intestinal toxaemia with rapid loss of strength and 
often marked vomiting are features of this vanety. 

( 3 ) The onset of the symptoms in the next group 
also takes place as a rule without any history of 
previous aiscomfort, constipation, or illness , 
and while less rapid than in the preceding, they 
are usually well marked Often commencing with 
a chill or ngor, these cases are also charactensed by 
acute pain, indifferently referred to the belly 
generally, or perhaps specially to the umbilical or 
caecal region The pain may cause a moderate 
degree of collapse, but not nearly so severe as that 
associated with acute perforation, which we may 
surmise m the cases under consideration has not yet 
actually taken place , or if it have occurred its effects 
are strictly confined to the immediately adjacent 
region With the pain, which becomes paroxysmal 
and often radiating to the testis, pudendum, thi^h, 
or bladder, there is considerable tenderness, which 
may be distinctly limited to the nght iliac region and 
most marked at the point previously mentioned, and 
thereby becomes unimportant factor in the diagnosis 
Other signs of localised peritonitis quickly supervene 
the abdomen becomes distended and tympanitic , 
and a slightly increased resistance is perceptible 
over the caecum, due in part to the rigidity of the 
abdominal muscles, and partly perhaps to retained 
faeces in the caecum, or inflammatory effusion around 
that structure The temperature rises two or three 
degrees, or even to 104® or 105° F , the pulse is 
fiequent and thready ; respirations are quickened , 
and the aspect of the patient is that of severe ill- 
ness There is constipation , often severe tenesmus , 
and vomiting, which may be mild and only exated 
by food, or of a bilious character, but its occurrence 
is not followed by any sensation of relief The 
tongue IS thickly coated, or dry brown and cracked, 
with sordes on the teeth Some observers have 
noted a very abundant flow of urine, containing 
an excess of indican , and frequency of imctuntion 
The patient may remain in much the same state for 
two or three days, when the pain and tenderness 
spread over the abdomen The legs are drawn up 
and the arms raised above the head so as to relax 
the parietes and increase the capacity of the 
abdommal cavity ; and with an intensification of the 
above symptoms there exist all the evidences of 
general pentomtis, from which the patient may 
succumb within the next few days, though recovery 
even at this stage is not quite unknown Or the 
inflammation may assume a distinctly suppurative 
character, leading to the formation of a large quantity 
of pus encysted within the pentoneal cavity in the 
csecal region, giving rise to an increasmg fulness and 
resistance, which may be detected through the 
abdominal wall, or sometimes by rectal or vaginal 
examination. The abscess thus formed may extend, 
and burst in one or other of the directions already in- 
dicated. On the abdomen being opened, either Iw the 
surgeon or post mortemt the mischief » seen to have 
started from ulceration and perforation of the appen- 


dix , and these cases only differ from those in the 
former group in degree of seventy and rapidity, their 
longer duratimi affording the opportunity for the de- 
velopment of additional symptoms It may be ob- 
served that cases of this severe type do occasionally 
begm with mild symptoms such as characterise the 
following group, or the graver mamfestations may 
be delayed m their occurrence , but it is estimated 
that 68 per cent of the fatal cases die within eight 
days 

(r) The third class of cases — certainly the most 
numerous — mclude those which are much less 
severe in their character, more prolonged in dura- 
tion, and generally recover Contrary to what 
obtains in the previous groups, the patients are 
more frequently women, and a previous history of 
constipation or of ovarian trouble is the genera) rule 
After perhaps a more than usually obstinate con- 
finement of the bowels, or some gross error in diet, 
such as eating a very large quantity of nuts, the 
patient complains of very definite pain over the 
caecum, which is found to be tender, swollen, 
resistent, and dull on percussion, due to faecal ac- 
cumulation It IS the prominence of the local 
symptoms which specially charactenses this class of 
cases, the seat of the trouble being obvious from 
the commencement There is also a moderate and 
very irregular rise of temperature, rarely exceeding 
103® F , with soft quick pulse, and general febrile 
symptoms The constipation persists, owing to 
tlie arrested peristalsis from inflammation of the 
bowels, and nausea or vomiting is of frequent 
♦occurrence, though not often very severe It is 
in these patients that is commonly noticed the 
drawing-up of the nght leg, which is flexed across 
the other thigh, so as to relieve as far as possible the 
pressure of the abdominal wall on the swollen regpon. 
The pain continues of a dull aching character, now 
and then with sharper twinges, and often spreads 
across the lower part of the abdomen, and suggests 
an extension of the peritonitis, though it is doubtful 
whether this is really the case , it also shows a great 
tendency to pass down the inner and antenor surface 
of the right thigh, due to pressure on the gemto- 
crural nerve. Sometimes there is oedema of the 
right leg, from thrombosis of the ihac vein induced 
by pressure The duration of these cases is very 
uncertain, and much depends on their treatment; 
som|,last but a few days, others may continue for 
two or even three weeks, varying much in the 
seventy of the symptoms, for some days the patient 
being gravely ill and then appearing considerably 
better, fluctuatmg from day to day The extent of 
the swelling and dulness is frequently chai^ng, as 
also to a less d^ee the pain and general symptoms. 
A siball proportion of the cases which run the 
course desenbed end in suppuration, and the 
formation of a circumscribed access, such as occurs 
m the former group ; but the greater majonty end 
m resolution How far the appendix is concerned 
in these cases is doubtful, and certamly it is unlikely 
that gross lesions of that structure occur in any but 
the few which suppurate It is probable also thift m 

certain of the milaer cases the csecum is mture at fiuilt, 
being in a state of inflammatiOD and probable ulcera- 
tion, determined by the irritation of the hardened 
heces, and that it is a true typhlitis— the stereorat 
typhlitis of wnters— the well-defined sweUiog being 
partly formed by the thickened wall of the inflamed 
Dowd, with perhaps some pentomtis (pentyphhtis), 
and still more by the retained intestinm contents. 
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Relapsing appendicitis , — A marked characteristic 
of the morbid state under consideration is its liability 
to relapse — 40 per cent, of the cases are»estimated to 
do so. A slight indiscretion in diet may be suffi> 
dent to re-induce it, and it may recur from this 
cause again and again ; or it may be that the patient 
has got about before the attack has completely sub- 
sidea ; or in many cases relapse may occur when 
every care has been taken, and successive recur* 
rences are likely to be of increasing severity. In 
women attacks are often coincident with the 
* period.’ When suppuration has taken place as a 
result of perforation of the appendix and escape of 
the original irritant, concretion, or foreign body in 
the discharge from the abscess, recurrence is not 
likely to happen ; but so long as it remains it is an 
ever-present source of danger: there will be no 
relapses if the appendix have become gangrenous 
and separate. The exciting causes of these re- 
lapses may be found in the condition of the appendix 
itself, which b^ becoming twisted or bent on itself, 
fixed by adhesaon, or stenosed by a cicatrix of an 
old ulcer, permits an accumulation of mucus within 
it, and consequent distension of its distal end ; this 
condition is sufficient to set up a localised peritonitis, 
which recurs until the pseuao-cyst is emptied, and 
the lumen of the process finally and completely 
occluded. The attacks which form the third group 
of cases above described, which are closely as- 
sociated with frecal retention, are also likely to be 
repeated unless the bowels are kept regularly 
and thoroughly opened. The liability to some 
accumulation taking place, even when there is a 
daily evacuation, is not to be forgotten. It is very 
common to find that the subjects of relapsing appen- 
dicitis have imperfect teeth or bolt their fo^. 

Diagnosis. — The condition known as appen- 
dicitis requires to be distinguished from several 
other intestinal affections. In ilco-caecal invagina- 
tion, which may give rise to many of the symptoms 
above described, the evidences of obstruction rather 
than of peritonitis predominate, the pain is more 
acute, and vomitii^g is usually more severe and 
persistent, while the stools contain bloody mucus ; 
tenesmus also in these cases is much more marked. 
Other forms of acute intestinal obstruction may be 
mistaken for it, and often cannot be distinguished ; 
the presence of distinct swelling, dulness, tenderness, 
and pain restricted to an area in the iliac fos^ are 
of primary importance in determining the case to 
be appendicular. In appendicitis the temperature 
is rais^, in acute obstruction it is usually lowered. 
Occasional cases of enteric fever, where there are 
constipation and absence of rash, may be confused 
with the malady under consideration, especially as 
the neighbourhood of the caecum is the situation 
where the most distinct signs occur in both diseases ; 
but the history, the course of the fever, and the 
characteristic tongue and general appearance of the 
patient in typhoid fever, together with the sequence 
of headache and delirium and splenic enlargement, 
should afford grounds for discrimination. Less 
often may tu^rcular peritonitis need to be separated, 
but here again the history, temperature, and coin- 
cidence of other evidences of tuberculosis elsewhere 
must be considered. Suppuration in connection 
with the ovary, or behind the peritoneum from 
caries of bone or perinephritic abscess, may simulate 
the frecal abscess following appendicitis. 

Prognosis.— -O wing to the liability of even the 
mildest case to become severe, appendicitis should 


always be regarded as serious and the prognosis as 
uncertain. The general mortality of all t3rpes taken 
collectively is probably 5 per cent., but while the 
simplest (^oup 3) are very rarely fatal, of the 
really fulminant cases at least 80 per cent, die; 
while among those cases in which suppuration 
occurs and an abscess is formed, a mortality of about 
30 per cent, occurs. 

The forecast in any single case is concerned with 
the immediate recovery, and the liability to relapse. 

As regards recovery, this will obviously depend 
on the stage at which the case is seen and the 
previous duration of it, as well as the particular form 
which the malady has assumed. The general basis 
of prognosis in this respect may be inferred from the 
figures just given. 

Much difference of opinion, due to absence of 
sufficient information, is held as to the likelihood of 
relapse in a case in which there has been but one 
attack. It is probable that a relapse occurs in 40 
per cent, of the cases, the recurring symptoms ex- 
hibiting all degrees of severity from a more or less 
constant slight pain over the caecal region with local 
tenderness, discomfort on much movement, perhaps 
occasional vomiting and constipation, to a definitely 
acute attack. Such a recurrence may be repeated 
again and again. It cannot be said that recurrent 
attacks are less dangerous than the first ; patients have 
survived ten attacks and have died of the eleventh. 

As to the necessity for operation very opposite 
views are held. Whiie few would dispute the 
propriety of laparotomy where there is reason to 
suppose perforation has occurred or gangrene has 
set in, i.e. in the severest cases, unless the patient 
be actually moribund ; or the need for opening the 
abdomen if suppuration has developed and an 
abscess has formed ; much difference of opinion and 
of practice exists as to the proper treatment of the 
mild cases. At one extreme are those who would 
remove the appendix at the first evidence of trouble, 
at the other are those, relying on the great proba- 
bility of recovery and taking the chances as to 
relapse, who would counsel reliance on the ex- 
pectant treatment. Between such views it is 
difficult to take a middle course, and the practical 
question resolves itself into what are the indications 
of pus-formation which may occur in any case and 
should necessitate operation. Some help on this 
point may be gained from the general condition of 
the patient, which may be gradually getting worse, 
with possibly, but by no means necess^y, a further 
rise of temperature, perhaps a rigor ; in some cases 
an increase in pain and tenderness, in others not 
so ; a hurried respiration and a brown tongue with 
a tendency to restlessness and progressive sense of 
illness ; an increase in the local swelling and area of 
dulness with increased tenderness. However sugges- 
tive such indications may be collectively, individually 
they have but little value, since pus may develop in 
the most opposite conditions of their occurrence. A 
more reliable sign is the rate and quality of the pulse. 
It may be simply affirmed that an increase in the 
frequenev of the pulse beyond 120, or much above 
what it had hitherto been, points to suppuration, 
provided the increase be not due to any temporary 
excitement or disturbance. 

Complications such as pylephlebitis and pyaemia, 
or the supervention of pneumonia or other lung- 
complication; or the exceptional occunence of 
uncontrollable diarrhoea and vomiting will neces« 
sarily add to the gravity of the prognosis. 



APPENDIX VBRMIPORlilS 

The common causes of death are collapse, septic 
intoxication, the effects of suppuration, pneumonia, 
pylephlebitis, pysemia, and such accidents as haemor- 
rhage. 

Treatment.— T his must obviously differ very 
considerably according to die seventy of the case, 
and may conveniently be considered according as 
operative interference is or is not called for. 

When the disease is distinctly associated with 
f^al impaction, and when the symptoms are 
milder and somewhat more prolonged in duration, 
recovery is to be expected withput operation, 
although, as stated, occasionally an abscess forms, 
which may require to be opened For such 
patients as would be included within the third of 
the above-descnbed groups, rest is essential, and 
the treatment consists in a judicious application of 
means to remove the contents of the caecum, 
together with such an amount of sedative as will 
serve to keep the parts concerned as quiet as is 
consistent with the necessary evacuation To meet 
the first indication enemata of plain water or soap 
and water are the most satisfactory. They should 
not be too large — fifteen to twenty ounces for an 
adult — and should be repeated, but not too fre- 
quently , It 18 rarely desirable for the enema to be 
given more than once in the day, and every other 
day IS usually often enough Much harm may be 
done by inducing a violent evacuation, though there 
may be a large quantity to be removed, and it is 
far better for this to be effected gradually Some 
advise, in addition, frequent small doses — twenty 
grams — of sulphate of magnesium or sodium, not 
with a view of direct purgation, but to induce a 
moderate intestinal secretion, whereby the hardened 
foeces may be somewhat softened Anything in the 
nature of a violent apenent is strongly to be depre- 
cated, and it is better to give occasional doses of 
opium, gr ^ to by the mouth, whereby pain is 
relieved and the risk of pentonitis appears to be 
diminished For the same object, three or four 
leeches applied over the caecum are most effective ; 
or hot fomentations, either made with poppy-beads 
or applied after the surface of the abdomen has 
been painted with extract of belladonna and 
glycerine The diet should be restricted m amount 
as much as possible there is usually anorexia, and 
abstinence from food is beneficial , occasional tea- 
spoonfuls of hot water or hot weak tea, and a few 
ounces of peptonised food are amply sufficient as a 
rule, and stimulants are very rarely needed. It 
cannot be too strongly insisted upon that the 
patient should be kept in bed, even for some days 
after complete cessation of all symptoms, as a very 
httle exertion or slight excess of food may be 
sufficient to induce a relapse 

If the symptoms persist, if the temperature keep 
high and the pulse increase in frequency, and if 
the local phenomena become more prominent, then 
an incision over the swelling will be cidied fox It 
is seldom until after the fifth day that sm^pical 
interference is demanded. In the cases dealt with 
by the surgeon the dulness will have inoreased, the 
local tenderness will be more marked, and pos^bly 
redness of the skin and oedema may indioitie the 
importance of immediate treatment. ^ > 

The treatment of cases of the first group Is 
identical with that followed in instances of acute 
perforative perkbmtis. A prompt abdominal 
section earned out without a moment’s delay offers 
practically the only prospect of savli^ Ufo; 
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In dealing with cases of the second grdup, the 

f eneral measures already desenbed are empoyed. 
f the local and general symptoms persist, An 
mcision will be callra for. This, as already stated, 
IS seldom indicated before the fifth day 
In cases of reUpsing appendicitis the operation 
for the removal of the apj^ndix 15 called for when 
the attacks are severe or are increasing in seventy, 
when the attacks are becoming numerous, when 
the last attack has been of an alarmmg character, 
or when the repeated illnesses to which the patient 
13 rendered liable are undermining his health, or 
interfering with the pursuit of his calkng or his 
enjoyment of life 

In any case in which this operation is undertaken 
it may 1 ^ assumed that the enlarged appendix can 
be made out after the acute symptoms have 
subsided The removal of the offending appendix 
should be earned out dunng the penod of quiesemee, 
and after all the usual symptoms of appendicitis 
have disappeared 

It has been shown that the danger of the opera- 
tion is less than that attending another attack 
W H Allchin Frederick Treves. 

APPETITE, Disordera of — In disease the de- 
sire for food may be either lessened or tncre<ised ; or 
the appetite may be perverted^ and a longing for 
vanous substances unfitted for or incapable of mges- 
tion may be displayed 

Loss of appetite — Anorexia accompames fevers, 
almost all forms of congestion of the mucous mem- 
brane, and acute or chronic gastntis ; and as these 
affections constantly co-exist with other diseases, 
great variety as regards the desire for food is mam- 
fosted in vanous complaints In acute gastntis 
there is often not merely a loss of desire for, but a 
positive aversion to food, and the patient resolutely 
resists any attempt at obliging him to take either 
solid or liquid nourishment In the more chronic 
forms of g^ntis the distaste for food may be only 
slight ; in some cases the appetite is increased, but 
IS quickly satisfied as soon as a small quantity of 
food IS taken In chronic ulcer of the stomach the 
appetite, as a rule, remains good, and the mtient 
15 only prevented from indulging it by the fear of 
the pain that will result frewa so doing Whenever 
the secreting structure of the organ is extensively 
diseased the appetite fails. Thus, m atrophy of 
the stomach the desire for food generally lessens 
along with the diminishing strength of the invalid. 
In cancer of the stomach there is always an exten- 
sive destruction of the glandular structure, and loss 
of appetite is a constant and prominent symptom. 
It xx^t be remembered that a loss of appetite may 
be more apparent than real. The j^ysidao is 
constantlpr consulted on account of this symptom, 
when a littl^ inquiry wiU show that the patient is 
really digesting as much as his system requires, but 
that by a habit of eating without sdlowmg a proper 
intervu between his meals, or by indulging in food 
of too nutntious a nature, or m an undue amount of 
alcoholic stimulants, holder is prevented. For 
Aitorexia n$rvosa see Neurasthenia 
inertasi of oppeHte^BmUmia usually occurs 
where there is a necessity for an increased wapi^y 
^ food. Thus It IS common after all f^rile 
eases, where the stomaoh has been long inactive. 
Again, in diabetea, where a large portion of Urn 
foM is passed off in the form of suj^ instead of 
being converted mtorho material impiired to ke^ 

M 
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up the nutritioQ of the body, there is an unusually 
U^e app^te. A oravine sensation is a common 
symptom iu chronic catarrhal gastritis. It probably 
aris^ from the irritation, set up by the mucus and 
fermenting substances long retained in the stomsich, 
and is temTOrarily relieved by eating. The best 
treatment tor such cases is to give alkalis about 
half an hour before the craving usually occurs, at 
the same time that the affection of the mucous 
membrane is combated by appropriate diet and 
remedies. In some persons the sensation of ex- 
treme hunger appears to arise from an irritable 
condition of the stomach, by which the food is 
passed into the duodenum before digestion is com- 
I^eted. The sensation is mostly complained of at 
night, and the writer has found it a good plan to 
let the patient have some beef-tea or meat-lozenges, 
for example, either just before retiring to rest or 
during the night. In children a craving for food is 
a freejuent symptom, and arises either from the 
irritation of worms, or from chronic catarrh of the 
mucous membrane of the small intestines. 

Perversion of apatite {Pica ) — Is most common in 
pregnant or hysterical females. ^ Articles, such as 
chalk, cinders, and slate-pencil, are sometimes 
swallowed. In the insane and in idiots articles of 
an indigestible nature, such as string, paper, cocoa- 
nut fibre, are not infrequently introduce into the 
stomach. 

It is a matter of great importance that all 
persons, but especially dyspeptics, should accustom 
themselves to control their appetites. Whenever a 
larger amount of food is taken than the stomach is 
capable of digesting, the residue is apt to ferment 
and thereby to produce gastric catorrh. This is 
more especially the case , where the digestive powers 
have been enfeebled by previous attacks of gastric 
inflammation. S. Fenwick. 

APYREXIA (4, priv . ; and mtpioon, I am fever- 
ish). — Absence of fever. It is often used to denote 
the interval between two paroxysms of intermittent 
fever. See Fever. 

ARACHNITIS.— Inflammation of the arachnoid'^ 
membrane. See Meninges. 

ARCACHON, West Coast of France. 
Summer and winter resort. Part near sea fre- 
quented in summer. Winter resort on higher 
ground among pine-woods. Equable temperature. 
See Climate, Treatment of Disease by. 

ARCUS SENILIS.— Synon. ; Gerontoxon. 

Description.— Arcus senilis is a crescentic or 
annular opacity just within the margin of the 
cornea, often seen in old persons. It usually 
begins as a greyish or whitish crescent at the upper 
part of the cornea, and subsequently a similar 
crescent makes its appearance in the lower part. 
Ihese crescents gradually increase in opacity, in 
width, and in length, until their horns coalesce and 
form an annulus or ring. A true arcus is not 
quite continuous with the sclerotic, but is separated 
from it a narrow rim of transparent cornea. 
The breadth of the crescent or ring generally ranges 
from one^twentieth to one-tenth of an inch. The 
opaci^ is metre pronounced at its outer border, but 
£ades msensi^ towards the central portion of the 
cornea, which ^ of normal transpareik^. 

, ./Etiology, a4*i> Pathology.— T he proximate 
jcauses of arens not knoam. Some families are 


ARSENIC, POISONING BY 

• especially prone to it, and it most frequently 
, occurs in ^rsons of flfty years of age and upwards. 
The opacity is commonly believed to be due to 
fatty d^eneration of the corpuscles and flbrillse of 
,the cornea, and to be indicative of degenerative 
changes within the heart and blood-vessels and 
other textures. There is, however, a growing con- 
sensus of opinion that its pathologic^ as well as 
, clinical significance has been orverrated. Cer- 
tainly it is, in itself, no criterion of age, either as 
, regards years or constitution. On the one hand it 
. may occur in young persons, and on the other hand 
, it may be absent in extreme old age. Again, it 
may exist in persons free from any appreciable 
signs of arterial or cardiac disease, and it may be 
absent from those who have pronounced degenera- 
tion of the heart and blood-vessels. It is, neverthe- 
less, true that arcus senilis is due to degenerative 
changes within the cornea, and that it does some- 
times co-exist with atheroma or with fatty heart. 
According to some investigations made by the 
. writer, in conjunction with Mr. E. T. Collins, in 
the laboratory of Moorfields Eye Hospital, the 
change in the cornea consists of the presence of 
fine highly refractive molecules, distributed along 
the course of the lymphatic spaces and channels of 
the superficial layers of the periphery of the cornea 
near the loop-en^ngs of the capillaries of the con- 
junctival and episcleral blood-vessels. The greater 
portion of these molecules are not fatty, as is 
generally supposed ; for, unlike fat, they are 
neither blackened by osmic acid nor dissolved by 
ether. They probably arise from mucoid degenera- 
tion of the protoplasm within the lymphatic 
channels and spaces of the cornea, and to some 
extent of the fibrillae themselves.’ A few doubtful, 
blackened, fatty molecules may be seen here and 
there in sections stained by osmic acid. The 
fibrillae are slightly wrinkled, and are more loosely 
held together than natural, and the spaces between 
the laminae are wider. In support of the non-fatty 
nature of arcus senilis it may be stated that 
wounds of the cornea, whether through the opacity, , 
or to its inner side, or to its outer, and whether 
surgical or traumatic, heal in a natural way. 

Treatment, — The condition is incurable, and is 
unaffected by any kind of treatment. 

John Tweedy. 

ARDOR {ardor i heat). — A sensation of heat, 
burning, or scalding. It may be felt either along 
the urethra during the passage of urine {ardor 
urinee), or in connection with the stomach {ardor 
ventriculi), 

ARQYRIA {fyyvpos, silver). — The slate-coloured 
stain of the skin produced by the internal use of the 
salts of silver. See Pigmentary Diseases of 
THE Skin. 

ARKANSAS SPRINGS, in Arkansas, United 
States. — Thermal waters. See Mineral Waters. 

ARSENIC-HABIT.— Drug-Habits. 

ARSENIC, Poisoning by.-r-Arsenic is classed 
as a metallic irritant poison, though its action is by 
< bo .'means limited to that of an irritant. It acts 
specifiorily on the gastro-intestinal mucous mem- 
brane) whatever be the channel by w^h <t^e poison 
gains aectes to the ^rstem. The most usual source 
of acute jtfteniGal poisonine is die administration pf 
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«ehite arsenic or arsenious acid ; but the sulphides, 
various arsenites,and impure commercial articles, such 
as dyes, wall-papers, articles of food, beer, and pig- 
ments, may be fertile sources of arsenical poisoning 
Poisoning by arsenic may be either acute or chronic 

Anatomical Characters — These are the 
same by whatever channel the poison has gained 
access to the system There is marked petechial 
inflammation of the stomach and duodenum, usually 
of the small and large intestines also ; but not un- 
commonly the inflammation is limited to the stomach, 
duodenum, and rectum, the intervening alimentary 
tract having escaped If the poison has been ad- 
ministered m a solid form, white patches of the 
arsenical compound may be found embedded m 
yellow or bloody mucus and inflammatory exudation 
Portions of the white arsenic are also sometimes 
converted by the sulphuretted hydrogen evolved 
during decomposition into the yellow sulphide 
Ulceration of the stomach is rare Neuritis may be 
observed An ecchymosed condition of the heart 
is often noticed , and fatty degeneration of the 
liver, as in poisoning by phosphorus, has been de- 
scribed 

A Acute Arsenical Poisoning —This is the 
usual form of poisoning ensuing on the nefarious 
administration of any preparation of arsenic, but 
usually the oxide {arsenious acid) is employed 

Symptoms — The symptoms do not, as in the 
case of corrosive poisoning, come on immediately 
after the administration of the poison There is 
most commonly an interval of half an hour or an 
hour between the swallowing of the agent and the 
onset of prominent symptoms The quantity of the 
noxious agent, and its state as regards solubility, 
have also an obvious relation to the commencement 
of symptoms Most commonly, after a sense of 
faintness and depression, intense burning pain is 
felt m the epigastric region, accompanied by tender- 
ness on pressure Nausea and vomiting quickly 
supervene, increased by every act of swallowing 
Unhke what occurs in an ordinary bilious attack, 
with which arsenical poisoning may be at first con- 
founded, the pain and sickness are not relieved by 
the act of vomiting The vomited matters are 
extremely varied, and present no characteristic ap- 
pearances At first they usually consist of the 
ordinary contents of the stomach, but at a later 
stage are largely charged with bile which has re- 
gurgitated into the stomach in consequence of the 
violeiKe of prolonged emesis, and they may be 
tinged with blood In most cases vomiting is speedily 
followed by violent purging, and great straining at 
stool, the motions being often streaked with blood 
Purging may, however, be entirely absent Other 
prominent symptoms are great thirst, a feeble 
irregular pulse, and cold clammy skin The patient, 
as a rule, dies within eighteen to seventy-two hours, 
in a state of collapse ; but tetanic convulsions are 
not uncommon, and even coma and paralysis may 
close the scene. 

Diagnosis — From an ordinary bilious attack, 
induced by improper diet or by depomposing food, 
arsenical poisoning is diagnosed by the persistence 
of the symptoms ^er the removal of the apparent 
I cause; ana not infrequently by the symptoms re- 
mitting and again supervening on the adqiinistration 
of fooa or drink of a particular kind, or mven by a 
particular person. From choleraic dianhcea it is 
distinguished by the sudden onset of SymptCms, 
thirty to sixty minutes after food or drink has been 


taken , by the absence of nce-water stools, or ol 
lividity of the skin ; and by the symptom nol 
yielding to treatment Moreover^ m poisoning b} 
arsenic, there is usually greater tenderness over the 
epigastnum ; the diarrhoea is less passive, and ac< 
compamed with more tenesmus t^n in choleraic 
diarrhoea , the stools are more often bloody ; and 
nervous symptoms may be more pronounced The 
diagnosis is, however, often very difficult, excepi 
when aided by a chemical analysis of the matten 
elected from the stomach or of the excreta, whicli 
snould alwa 3 rs be made in doubtful cases 

Prognosis — ^This must always be uncertain, 
since it IS rarely possible to ascertain the quantit) 
of poison taken, or to ensure its entire evacuation 
from the stomach 

Treatment — Emetics, diluents, and demuh 
cents are the appropnate remedies The stomach- 
pump may also be usefully employed In admmis- 
tenng emetics, tartar emetic snould be avoided, ai 
It increases the depression, and its presence com- 
plicates a chemical analysis Moreover, tartai 
emetic sometimes contains traces of arsemc, and, in 
the event of an analysis being made, an unfoundec 
suspicion may be raised No confidence can be 
placed in the so-called antidote, feme hydrate^ bul 
dialysed iron may be freely mven 

B Chronic Arsenical Poisoning — Thisforrr 
of poisoning is not uncommon, and is, unlike th« 
acute form, generally accidental The inhalation oi 
arsenical vapours in factories, or of arsemcal dust, 
as from green and other wall-papers, and m the 
process of manufacturing artinaal flowers, is i 
common source of chronic arsenical poisoning 
Those who are chiefly exposed to this form o 
poisoning are persons employed in the manufactur< 
of pigments, especially green pigments, paper 
hangers and decorators , manufacturers of artincia 
flowers , milhners , persons exposed to the fumes o 
heated metals, particularly xinc and brass, manu 
facturers of dyes, and leather-dressers {see Occu 
pation-Diseases) In the process of depilating 
sheep-skins, previous to the tanning or the tawing 
process, a mixture of lime and orpiment {su/phtde Oj 
arsenic) is used , and senous ulceration of the hands 
scrotum, nose, and cheeks not infrequently results 
Persons living in rooms the walls of which ar< 
covered with arsenical paper, especially bright greet 
papers containing arsenite of copper, are liame t( 
suffer from chronic arsenical poisoning It is un 
certain whether this is entirely caused by the me 
chanical transfer of pigmentary dust to the air-pas 
sages, or is partly due to volatiUsation of the arsemc 
probably in the form of arsemuretted hydrogen 
Many brown wall-papers also contain arsemc, an< 
arSenious acid is sometimes added to the size ; sud 
papers have been known to produce the speafit 
symptoms of arsenical poisoning 
' That some persons can take arsenious acid m 
temally with impunity in relatively large dose 
(arsenic-eating) is now a well-estabhshed fii^t 
Symptoms — The first s3rmptoms of chrohii 
arsenical poisomng are usually loss of appetite 
prsecordial pains, irntability of the bowels, and oc 
casionally headache Suffusion of the eyes,, a pecu 
bar and characteristic appearance of the conjunctiva 
often amounting to actual conjunctivitis, puffines 
beneath the eyelids, and intolerance of light ar 
early manifest^ luuscular power of the limb 
is impaired pretty constantly, and actual paralysis 
extendi^ upwards ftom' the lower extremities, i 
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occasionally observed {see Paralysis, Toxic). A 
brownish or sema pigmentation of the skin of the 
face, neck, axiUae and abdomen, and thickeni^ of 
the homy layers in the palmar and plantar regions, 
may be noticed. Males who handle arsenical pre- 
parations are liable to ulceration of the scrotum and 
penis, obviously due to a mechanical transference 
of the poison to the genitals when these are touched. 
Heri^s and other affections of the skin are observed. 
Multiple neuritis is common. If the source of the 
disuse be not removed, progressive emaciation, 
exfoliation of the cuticle, and nervous prostration 
supervene ; and convulsions may precede the fatal 
termination. The effects of green arsenical pigments 
are sometimes manifested by bleeding from the nose. 

Diagnosis. — When a patient suffers more or less 
from the symptoms above described, and is also 
known to be exposed to any of the sources of danger 
from arsenical poisoning enumerated above, the 
diagnosis is not difficult. 

Treatment. — ^The source of poisoning should 
invariably be removed. It is found that those who 
suffer from working in arsenic make no progress 
towards recovery until they are removed from con- 
tact with the poison. Wall-papers which contain 
arsenic, and are suspected to be the cause of symp- 
toms, should be taken away. (Quinine, or other tonics, 
iron, and attention to the digestive organs will be 
needed. Removal to fresh country air is often pro- 
ductive of marked benefit. Soothing lotions to the 
skin, and careful attention to eroding ulcers, espe- 
cially of the cheek, may be necessary. Shampooing 
and warm baths form the best treatment for para- 
lytic lesions. T. Stevenson. 

ARTERIES, Diseases of.— I. Artenlo-Scler*- 
OStSi — ^This disease will be described as consisting of 
two varieties, ( i) General or diffuse arteriosclerosis ^ 
and (2) Local or nodose arteriosclerosis, 

1. General or Diffuse Arterio-sclerosls. — 
In this condition there is an increased rigidity of the 
arteries, due to a thickening of their walls involving 
mainly the inner coat. The process may be either 
genei^ised or limited to certain arteries, may affect 
the Imge vessels only, or leave them intact and select 
the smaller arteries. In its more advanced stage 
it is often termed atheroma^ or etidarteritis 
deformans, 

.Etiology. — A rterio-sclerosis is a physiological 
process in old age, but it may also occur in young 
adults, without any obvious direct cause, when 
there is an inherited tendency to disease of the 
arteries. Of the direct causes the most important is 
probably long-continued muscular strain, especially 
when associated with unfavourable conditions, sucn 
as exposure or insufficient food. Gout and articular 
rheumatism are very common forerunners of the 
disease, as are also certain infective and toxic 
processes, especially syphilis (congenital or arauired), 
Sdfirlet fever, influenza, endocarmtis, typhoid fever, 
and malaria. It may be produced by me action of 
alcohol, lead, or phosphorus, and in many cases is 
the result 6f auto-intoxication from habitual over- 
eating. It alro occurs as a constant feature in 
chfcunc' interstitial nephritis. As regards sex^ men 
are as a rule more afiected arterio-sclerosis than 
iWnnen owingto their greater exposure to its Causes 5 
but since women become more subject to the disease 
after rise cUnuuftei^ the liability of the two fexes 
tends to bewme ^ualised after fifty. 

?ATH6x,OGY.-«-^Sclerosis of the smaller arteries is 
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most generally diffuse in its distribution, but tends 
to involve specially the arteries of the brain, kidney, 
and heart, and or the distal parts of the upper and 
lower extremities. The distribution of the lesion is> 
seldom uniform, but affects the various areas in 
different degree according to peculiarities of in- 
dividual constitution or of the setiological factors. 

The sclerosis of the arte^ affects mainly the 
inner coat, which becomes thickened by the forma- 
tion of dense layers of fibrous tissue owing to the 
proliferation of the sub-endothelial connective-tissue 
cells. This thickening is never uniform, and is 
generally greater at one side of the vessel — that 
which is exposed to the greatest strain. The elastic 
lamina becomes granular and its continuity may 
be interrupted. The condition of the media varies 
considerably. Where there has been high arterial 
tension, as in chronic interstitial nephritis, the 
muscular fibres may be hypertrophied ; indeed, 
this may be the main source of the thickening of the 
artery. In other cases it may be the seat of %aline, 
fatty, or even calcareous degeneration, and may 
show patches of nuclear proliferation, especially 
around capillaries which have entered the coat. 
The tunica adventitia may be normal or show some 
thickening, usually slight in degree. The affected 
vessels increase in length as well as in thickness, so- 
that they become tortuous, as can be well seen in 
the temporal and radial arteries. When palpated 
the artery feels resistent and cord-like, rolling under 
the finger in a characteristic manner. The ampli- 
tude of the pulse-wave is diminished. 

The mode of production of this process is still 
std> judice. In the opinion of Thoma, which is 
entitled to great weight, the first step in the process 
is a diminution in the contractility of the muscular 
wall of the arteries, as a result of long-continued 
overstrain or of the direct action on it of some of 
the toxic substances already mentioned. The 
affected arteries become dilated, and to compensate 
for this the inner coat becomes thickened. In con- 
sequence of the new -formation of fibrous tissue, the 
artery becomes more rigid and thus offers greater 
resistance to the blood-stream. Two sets of effects 
arise directly from this. The heart hypertrophies 
to overcome the increased resistance, and this 
hypertrophy causes an increased strain on the 
arterial walls leading to their further sclerosis, which 
in its turn is productive of further hypertrophy of 
the heart. So long as the strain is not excessive 
and nutrition is well maintained, the hypertrophy 
and sclerosis may balance each other, but a time 
generally arrives when degenerative changes appear 
in the arteries, in the heart, or in both tc^ether. Int 
the arteries, the changes appear as a partial hyaline 
d^eneration, with the subsequent formation of 
fatty and calcareous deposits (atheroma), so that 
eventually yellowish patches are visible on the vessel 
walls. The calibre of the artery loses its uniformity, 
and may vary very greatly, while the rigidity of the 
artery causes it to gape when transversely divided. 
Sulw^uently the endothelium may become eroded, 
and the contents of the atheromatous patch may be 
discharged into the circulation, leaving a rough 
surface on which thrombi may be deposited, thus 
leading possibly to the occlusion of the vessel (foe 
other chxnge^ which may occur see A^Iburysm, 
and Brain, Haemorrhage into). The degenera- 
tive changes whidi appear in the heart ihay be due* 
to exhaustion from the continued over-strain pro- 
duced by the iricreafed peri(ffieial resistance, from 
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particiption m the general toxic process, or from 
sclerosis of the coronary arteries Tne compensatory 

hypertrophy fruls, dilatation increases, and imtral 
incompetence ensues, witli the usual signs of failure 
of compensation, Anginous and S 3 nicopal attacks 
may occur, especially when the coronary artenes 
are affected, and there is increasing breathlessness 
on exertion Pathologically the muscle of the 
heart may show brown atrophy or fibroid or fatty 
changes, and when the branches of the coronary 
arteries become narrowed or impervious, localised 
areas of softening appear Rupture of the heart 
may occur spontaneously or after sudden strain 
These morbid conditions of the heart and vessels 
lead to evident general changes There is anaemia 
and lowering of the nutrition generally, shown either 
by emaciation and atrophy (as in the senile form), 
or by flabbiness in more obese patients Digestion 
is impaired, and the appetite becomes capricious 
The loss of vaso motor control is the cause of 
attacks of vertigo, or even syncope, especially on 
changing position suddenly, and epileptiform 
seizures may occur 

As the disease progresses mental phenomena may 
appear, such as irritability, a feeling of torpor, and 
incapacity for clear, connected thought, and at 
intervals there may be temporary attacks of absence 
of mind without loss of consciousness, in which 
external circumstances pass unnoticed This has 
been named lately the ‘ temporary aberration * of 
elderly people Its practical significance as regards 
certain occupations demanding continuous attention 
IS very obvious As a rule there is marked in- 
somnia Headache, migrainous in some cases, is 
common, and tingling or numbness may be felt in 
the extremities Cramp is often troublesome, 
especially at night, occurring either spontaneously, 
or after some unusual muscular fatigue When the 
arteries are gravely affected and the heart weak, 
these sensory symptoms may be the precursors of 
gangrene, due to the occlusion of the vessels by 
thrombi and the failure of the collateral circulation 
This occurs most readily m the senile form of 
arterio sclerosis Haemorrhages may also occur 
readily from rupture of the arterial walls, more 
especially of the cerebral vessels Pain, most 
marked in the extremities, is often present, and is 
generally regarded as rheumatic m origin Thoma 
terms it * angio-neurotic ’ pain and points out that it 
is probably due to affection of the nerve-endings in 
the arfferial walls 

The pathological permeability of the capillaries 
leads to localised serous accumulations from hypo- 
stasis The oedema varies according to position, 
being present in the feet at night and in the eyehds 
in the morning Serous effusions into the closed 
cavities also occur readily, more especially m the 
pleural sac, and there is also a marked tendency to 
cerebral oedema Polyuria is usually present, similar 
to that which occurs in chronic interstitial nephntis, 
and sometimes due to pathological changes in the 
kidney, in addition to toe general vascular changes. 
Frequency of mictuntion at night is one of the 
characteristic features of sclerosis of the renal 
artenes The unne has a low sjtecific gravity and 
there may be albuminuria, often transient Pul- 
monary changes are shown by the ready occurrence 
of bronchitis and asthma. 

The general impairment of nutrition and the 
changes in the vessels lessen the norma^ reaction to 
inflammatory lesions, and for this reason in cnsef of 


arteno-scierosis the danger of acute inflnmtR^Hons» 
such as pneumonia, and of surgical operations is 
greatly increased. 

The physical si^ in the circulatory system are 
charactenstic The left heart may be hypertrcmhied 
or dilated, its apex being displaced downwards and 
outwards The sounds over the mitral area are 
normal ; or, in later stages, there may be a systolic 
murmur In the aortm the second sound is 
accentuated. The radial artery is thickened aqd 
may be incompressible The pulse-wave is smaller 
than in health. The sphygmc^aphic traang shows 
a slow nse, a rounded top, and a delayed and small 
dicrotic wave 

Treatment, — When fully estabh^ed the disease 
IS incurable and tends to be progressive, but much 
may be done to arrest or delay its course and to 
ameliorate the symptoms, especially if treatment is 
begun early, and if the cause is removable, as is the 
case with alcoholism and plumbism Preventive 
treatment should be adopted in members of famiUea 
in which there is a tendency to artensU disease, or 
to gout or rheumatism Such individuals should be 
warned as to their special liability to vascular weak- 
ness, and their lives should be regulated as far as 
possible in accordance with the prmciples of the 
general treatment advised below. 

The general treatment is of the first importance 
in dealing with arteno-sclerosis, and consists chiefly 
in a very careful regulation of the daily life m 
relation to exercise, occupation, and diet The 
exercise should be moderate m amount, m due pro- 
portion to the powers of the individual, always stop- 
ping short of fatigue, and should be taken regularly, 
since moderate exercise tends to lower the vascular 
tension Emphasis should be laid on the necessity 
for avoiding any sudden violent muscular exertion, 
or any prolonged strain even when moderate. 
Especially must the subjects of arterial disease be 
warned not to nm to catch a tram or omnibus, or 
to make any rapid ascent Sudden mental or 
emotional shock, or long-continued worry should be 
also guarded against When feasible a quiet exist- 
ence involving a fair amount of light outdoor em- 
ployment should be advised The dietary should 
be simple and should consist of three light meals a 
day with an interval of four or five hours between 
them Sweet wines and malt-li<juors must be for- 
bidden, but where some stimulant is necessary, well- 
diluted whisky may be taken with the solid food. 
As a general rule it is advisable to take the requisite 
amount of fluid between rather than dunng meals. 
The skin should be kept acting freely by the use of 
warm clothing and of frequent baths. A daily 
evaluation of ue bowels is necessary The place of 
residence should be in an equable and moderately 
warm climate and at a low altitude The subjects 
of arterial disease should never ascend to any great 
height. 

When the vascular changes are fully established 
two mam indicadons as regards treati^aent arise : — 
VIZ. the moderation of the penpheial tension and 
Uic nutrition of the hypertrophied heart. To obtain 
the first the iodides and the nitntes may be ijsedi 
and such cardiac tonics as arsei^c and stzyphmne in 
small doses may be employed to act dire<^ on tbq 
cardiac muscle, and «}so on* the gei^ensl notndo^ 
Any tendency to dyspepsia must be controlled 1^ 
die usual means, afid occsm o ba l free pumatio^ 
obtained by the use of a mercur^I foUowed by * 
skHne draught, tn late stages of the disease, 
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the heart*muscle weakens and compensation &ils, 
cardiac tonics such as digitalis and strophanthus must 
be resorted to, but these should always be used in 
combination with the iodides or the nitrites in order 
that the peripheral tension may be lessened at tne 
same time. 

These different details of treatment are often 
carried outmost easily during residence at a watering 
place, the choice of which must depend upon the 
specif features of each case. 

The various complications, such as angina 
pectoris, asthma, gangrene, insomnia, must be 
treated as they occur. 

2. Localised or Nodose Arterio-sclerosis 
may be found in the larger or the smaller arteries. It 
m^ exist alone or may be combined with the 
diffuse form. It is specially met with in the arteries 
which are subjected to the highest blood-pressure, 
such as the aorta, the arteries ofthe lower extremities, 
of the brain and, in obstructive mitral disease, of the 
lung. In the aorta, in the early stages of the disease, 
the patches appear as irregular, slightl}^ raised areas, 
of the consistence and colour of hyaline cartilage. 
Later, when degeneration takes place within them, 
the patches become yellow and opaque in the 
centre. In what may be termed their final stages, 
they show calcareous plates of various sizes. There 
is ^ways a certain amount of irregular dilatation of 
the affected vessel, especially in the case of the 
aorta, hence the name often given to it of arteritis 
deformans. The process seems, according to 
the researches of Thoma and his pupils, to be 
secondary to localised weakening of the middle coat 
of the artery. This weakening leads to a local 
yielding of the coat, which bulges outwards. The 
proliferation of the intimr^ and of cells which pene- 
trate into it along with the vasa vasorum which 
row in the adventitia, produces the dense laminated 
brous tissue found in the first stage. This must be 
looked upon as a process compensating for the 
weakening of the media. In course of time the 
continued stretching of this new tissue affects its 
nutrition, sO that there follows hyaline, then fatty, 
and finally calcareous degeneration, especially in 
the deeper parts of the thickened intima. The 
change, however rare, remains limited to the in- 
tima. The weakened media may also show a pro- 
liferation round the vessels which penetrate into it 
from the outer cOat, and it may in its turn become 
the seat of fatty and calcareous degeneration. 

The consequence of sclerosis of the larger vessels, 
such as the aorta, will be referred to under the sec- 
tions on Aorta, Dilatation of the, and Aneurysm. 

II. Syphilitic Apteritis. i. — Syphilitic 
Endarteritis. — This is in most cases a chronic 
affection of the intima, differing from arterio- 
sclerosis in two important respects. It does not 
undergo fatty or calcareous de^neration, although 
it may occasionally show a tendency to caseation ; 
and it tends to narrow or to obliterate the lumen — 
h^nce the name obliterative endarteritis often given 
tol it. Such obliteration does not occur in ordinary 
sclerosis unless a thrombus forms within the vessel 
afid undergoes organisation. Syphilitic endarteritis 
affects miEubly the arteries of tne brain, the spinal 
cordil' and tne' heart, but it does not altogether 
spare the arteries of the extremities. It is as yet 
undetermined whether it may occur in the aorta, 
idthough the relation of aneurysm to sderosis of the 
aorta and to sypIdHs suggests this pbssibility very 
atrcnfigly’. ' 


In the brain the anterior and middle cerebral 
arteries in their cortical and internal branches 
appear to be most fre(][uently affected ; but no artery 
within the cranium is alt(^ether immune. The 
affected portions of the arteries appear greyish- 
white, and finally re.5emble firm greyish threads or 
solid cords (see Brain, Syphilis of ; Tumours of)> 
Microscopically, there is an irregular, often nodular 
thickening of the intima, which at first is loose in 
texture and composed of spindle or stellate cells, and 
later becomes more conaensed and fibrous. The 
elastic lamina is often granular and may appear 
double. The middle coat may appear normal or may 
be more or less infiltrated with round cells. The 
outer coat also may show similar infiltration. The 
vasa vasorum may penetrate through the media into 
the thickened inner coat and even into any thrombi 
forming in the lumen. The symptoms of syphilitic 
endarteritis are mostly those of ischaemia of the 
organ affected. If the coronary artenes are involved 
there may be the sign of heart-weakness and even 
rupture. Endarteritis of the cerebral arteries may 
cause transient or permanent disorders of speech, 
paresis or paralysis, confusion of thought, impair- 
ment of memory, and insomnia. If the spinal 
arteries are attacked the symptoms of myelitis will 
be produced. If the arteries of the extremities are 
involved they may be felt as solid cords ; the distal 
parts may be cold and livid; and there may be 
even limited gangrene of parts of the fingers or toes. 
In estimating the possibility of recovery of function 
when the brain or spinal cord is involved, one must 
remember that a portion of the nerve-tissue may 
have undergone permanent softening before treat- 
ment is begun, but that, on the other hand, the 
symptoms may be due merely to a temporary dis- 
turbance of the circulation. The tendency to 
relapse in all cases must also be borne in mind. 
Antisyphilitic treatment must be vigorously pushed 
and continued till long after the symptoms have 
disappeared or become stationary. 

2. Syphilitic Periarteritis may occur inde- 
pendently of any endarteritis or may be associated 
with it. The process affects mainly the arteries of 
the brain, viz. those in the cerebellar cortex, those 
of the medulla and pons, as well as the arteries of 
the interior of the cerebral hemispheres and of the 
nuclei of the cranial nerves. It occurs in three 
forms, a diffuse, a nodular, and a gummatous 
caseating form. Of these the first -named tends to 
appear the soonest after the original infection, some- 
times as early as six or nine months. It leads to 
a diffuse infiltration of the adventitia and of the 
penvascular lymph -sj»ce with round cells, a similar 
but slighter infiltration of the middle and inner 
coats, and a tendency to early thrombosis with conse- 
quent softening of the part supplied. The nodular 
form produces minute excrescences on the wall of 
the artery, about the size of a pin’s head and resem- 
bling in miniature the gn^rling seen on old oak trees. 
These are also coihposed of round and plasma-cells, 
with a slight tendency to caseation. This form 
may be combined with the diffuse variety. In the 
caseating form, which represents the most chronic 
Variety, the nodules are k^^er, reaching the size of 
split peas and showing dStinct caseation. They 
appear later in the histo^ of the disease than either 
of the previous varieties. Periarteritis may be 
suspected if cerebral syimitoms appear within a 
short period of syphilitic infection, ana calls for very, 
vigorotis and persistent anti-syj^ititic treatment. 
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III, Nodose PeHapterltle ^Therc is a form of 
nodose penartentis, due to some as yet undiscovered 
probably infective cause, which runs a rapid course 
and is accompanied by wasting and enlargement of 
the spleen. This form presents both macroscopic 
and microscopic appearances very similar to those 
found in syphilitic periarteritis It tends to pro- 
duce thrombosis, but it differs from the syphilitic 
form in the frequent occurrence of aneurysmal 
dilatations of the weakened vessel-walls The 
affection seems to spare the cerebral artenes and to 
involve those of the muscles and of the various 
thoracic and abdominal viscera, which are studded 
with small whitish nodules 

IV Acute Arteritis — This may anse from 
infection of an artery by pyogenic organisms which 
gam access to its walls either from the blood-stream 
or from the surrounding tissues The aorta im- ‘ 
mediately above the semilunar valves is not infre-# 
quently, during the course of an ulcerative endo- 
carditis, injured by the impact of a portion of 
vegetation on one of its cusps, which may be driven 
against the intima by the force of the blood-current 
Micro-organisms derived from the vegetation attack 
the intinia and give rise to a vernicose endarteritis 
similar to that already present on the valves. Then 
may follow necrosis and softening of the wall with 
the formation of an acute aneurysm which may 
rupture into the pericardial sac or between the coats 
of the artery Again, if a portion of vegetation con- 
taining septic organisms be transported to and 
impacted in a distant artery, it will cause suppurative 
necrosis of the wall of the artery with the formation 
either of an abscess or of an embolic aneurysm which 
readily ruptures The arterial coats may also be 
attacked from without by an inflammatory process 
in the tissues In such cases a thrombus is always 
formed , this will be simple or punform according 
to the nature of the causal condition It is well to 
note that a bright or brownish -red staining of the 
intima so frequently seen post mortem is not an 
indication of arteritis, but is due to staining by 
hgematin liberated from the blood-corpuscles after 
death The symptoms of an artentis are alwajrs 
obscured by those of the general condition which 
produce it It is doubtful if the symptoms assigned 
to acute aortitis, viz acute dilatation of the aorta, 
a systolic aortic murmur, dyspnoea, and cough, are 
really due to the process m question 

V Fatty degeneration of the arteries may be 
present apart from atheroma, and may occur as a t 
senile process, in ansemia or in marasmus, or may 
be found m certain individuals without any obvious 
cause The process appears in the intima, forming 
opaque, velvety, yellowish areas, which tend tO/ 
become eroded, so that a portion of the mtima is 
destroyed The muscular coat, which is usually fatty 
also, may yield to the localise strain and rupture, 
the result being either the formation of a dissect- 
ing aneurysm, or, if the outer coat yields, rupture of 
the artety. These grave conditions are, however, 
seldom met with as a result of uncomplicated 
fatty degeneration. 

vL Caloareoua degeneration of theartenes, 
unassociated with athieroma, is rare. It is almost 
exclusively a senile change, but has been known 
to occur m young subjects It usually attacks the 
middle coat of the artenes, and affects mainly those 
of medium size, especially in the brain and the 
extremities. The artenes may become converted ' 
into rigid tubest from the deposit of ealeareous salts 
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between the muscular fibres. The effect of the 
rigidity of the vessels on the nutntion of the heart 
and of the tissues is practically identical with that 
produced by advanced arteno-sclerosis. 

VII Amyloid degeneration of artenes — 

Amyloid Degeneration 

VIIL Hyaline degeneration of artenes.—.S'^ 
Degeneration. 

Alexander Bruce. 

ARTERIES, Examination of.— Physical 
Examination ; and Pulse 

ARTHRALGIA (tipBpov, a joinf ; and fiXTos, pain) 
Pam in a joint The term is more particularly 
applied to articular pain in the absence of objective 
disease See Joints, Diseases of. 

ARTHRITIS {&p$poVi a joint) -*-A term gene- 
rally used to signify any disease whatever involving 
a joint, but more correctly confined to articular 
inflammation It is also employed to designate 
inflammation of all the structures forming a joint, 
as distinguished from mere synovihs. See Joints 
D iseases of 

ARTHRODYNIA [UpOpop, a joint; and hUvTi, 
pam). — Pam m a joint See Arthralgia 

ARTICULAR RHEUMATISM.— Rheumatism 
affecting joints. See Rheumatism, Acute 

ARTIFICIAL RESPIRATION— The method of 
exciting and keeping up the movements of the chest, 
so as to supply air to the lungs, is a subject of the 
highest im^rtance, since the hopes of recovery 
depend on its due performance in many cases of 
narcotic poisoning, m the apparently drowned or 
asphjrxiated, and m the collapse of the advanced 
stage of the condition induced by anaesthetics. 

Precautions —For its effective employment it 
is essential to see that no foreign body obstructs the 
air-passages Children and old people are liable to 
swallow large pieces of meat or crust, which become 
impacted m the pharynx or oesophagus. In opera- 
tions upon the nasopharynx portions of new-growth 
or clots of blood may occlude the nma glottidis ; 
even m Dental Surgery under Nitrous Oxide the 
possibihty of broken instruments, broken props, 
and tee A, more especially wisdom-teeth and 
bicuspids, becommg impacted m the larynx should 
never be overlooked 

Artificial dentures may become dislodged and 
wedged in the pharynx, and vomited material may 
gdn entrance to the larjmx. In all cases therefore 
m suspended respiration the mouth should be 
opened and the finger swept round the oral cavity 
and pharynx, and any foreign body diidodged beftnre 
commencmg artificial respiration ; should, however, 
a foreign b^y be detects which cannot be at once 
remov^, then immediate laryngotomy followed by 
artificial respiration is the only treatment likely to 
be followed by success. Tracheotomy is rarely^ 
necessary in an uncomplicatedcase. A kmfe-handle 
held between the molar teeth is n ready and ulMfril 
gkg to keep the month open. A batton«hook^ in 
tne absence of pharyngeal forceps, is sometimes very 
sefmceable. Voxnitea matter should bn qmcldy 
removed with a ^nge oi cloth tvdnted ronnd 
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piece of wood or more readily with the hooked 
index hnger. For the special treatment of persons 
drowned Death by. 

MBTH0D8.-*-The simplest method of commencing 
artificial respiration is to compress the chest and 
abdomen simultaneously, then remove (pressure so as 
to allow air to enter) the chest, and again repeat the 
pressure every two or three seconds. If the sound 
indicates that air is passing into and out of the lungs, 
this method may be continued until spontaneous 
breathing returns ; but if we are not sure that the 
air is exchanged, and in all cases if the patient’s 
condition is not decidedly improved in half a minute, 
we ^ould resort to one or other of the following 
methods : — 

1. HowarcPs method , — ^This method is so 
important that it is considered separately under 
Resuscitation. 

2. Sylvester* $ method , — Place the patient on his 
back on the floor, with a block or pillow under his 
shoulders in order that the head may become 
partially extended ; then kneel at the patient’s head 
and grasp the arms above the elbows ; press them 
first well into the sides in order to expel air, then 
drag them outwards and upwards over the head until 
they are in a line with the trunk, and keep them in 
this position so long as air enters the chest. Some 
arrangement is needed to prevent the body from 
being dragged towards the operator. For this 
purpose the plan of raising the chest on a high 
cusMon or box has been adopted, but as a condition 
of cardiac anaemia is often present, this is objec* 
tionable. It is belter to effect the object by placing 
a book in front of the thighs while kneeling at the 
head of the patient. It may be needful to draw 
forward the tongue j but generally if the head falls 
back over a cusluon placed behind the neck, this is 
not required. An artery-forceps, or a noose of 
string, or a handkerchief will enable an assistant to 
keep the tongue well forward. 

As soon as the sound produced by the entrance of 
air into the chest ceases, the arms should be brought 
down to the side and a little towards the front of 
the chest, and pressed firmly and steadily i^ainst it 
for about one second after air is heard escaping. In 
cases of drowning it is enough to repeat this opera- 
tion every four seconds, but m the collapse resulting 
from chloroform or other ansestheiic, the necessity 
for getting the vapour quickly out of the chest 
justifies a more rapid performance of the movements 
during the first five minutes. After this time the 
movements should be carried on more slowly, but 
th^ should be continued for half an hour at least, 
and even longer if the warmth of the surface and 
diminution of lividity give any reason to hope that 
the heart has not entirely ceasra to act. 

3. Marshall HalPs ready method , — ^This is per- 
fomed by placing the body on its face, the thorax 
being supported upon a roll oi clothing, cushion, or 
pUlow ; firm pressure is made on the back to pro- 
duce ex{Aration, and then the body is rolled on to 
its side to produce inspiration ; this alternate rolling 
Irom the &ce to the side should be repeated about 
fifteen thnes a minute. It is recommended in 
cases of drowning, as fluids can drain away from 
the mouth and so clear the upper lung. Tm plan 
is not nearly so elective as Sylvesters, but if no 
assistant is at hand it is the b^ mode of artificial 
breathing that can be adopted. 

4. Mouthdo^mouth insufflation, — This method 
it not to be depended upo% because of the difficulty 


both of keeping the larynx open, and also of pre- 
venting the ur going down the gullet. 

The administration of oxygen is indicated in most 
cases of artificial respiration where the cyanous is 
deep, but unfortunately it is not readily attainable. 
Now that the gas can be had in a compressed state, 
and can be ^ven by means of a tube or an in- 
haler, it will probably be more extensively utilised ; 
but it is certain that in all cases of impending 
asphyxia, time is of so much importance that any- 
thing which would delay the supply of oxygen 
would not be compensated for by giving it pure, 
instead of in the form of common air. Tracheotomy 
is not to be thought of in the first instance in any 
case in which air can be made to pass, even in very 
small quantity, through the trachea. 

For supplemental and after-treatment, see Re- 
suscitation. 

* C. Carter Braine. 

ASBEST 0 S-W 0 RKERS.— 5 ’tfd Occupation- 
Diseases. 

ASCARIOES.—.S'^^ Entozoa. 

ASCITES (A<ric(<s, a leathern sa«: a large belly). 
Synon. j Dropsy of the peritoneum j Hydrops peri* 
tenet vel abdominis ; Hydroperitoneum. Fr. As* 
cite ; Ger. Die JBauchwassersucht. 

Definition. — An accumulation of fluid within 
the cavity of the peritoneum more or less serous in 
character. 

.Etiology and Pathology. — ^Ascites occurs in 
the course of many different diseases. It may be 
due to any of the following causes ; — 

I. Direct mechanical obstruction affecting the 
portal circulation. 

1. Obstruction of the trunk of the portal vein 
before it enters the liver, either from external 
pressure or an internal block. 

2. Pressure upon or obliteration of the branches 
of the vein within the liver, 

3. Pressure upon the hepatic veins, or upon 
the inferior vena cava after it receives these veins. 

II. Cardiac or pulmonary diseases obstructing 
the general venous circulation. 

III. Disease of the kidneys. 

IV. Morbid conditions of the peritoneum. 

V. Miscellaneous, 

I. Any direct obstruction interfering with the 
portal circulation must necessarily lead to conges- 
tion and over-distension of its tributaries, one of the 
consequences of which is excessive transudation of 
fluid into the peritoneal cavity, while absorption is 
checked. See Dropsy. 

1. The portal trunk may be pressed upon, as it 
lies in the fissure, by prominences from the liver 
itself, enlarged glands in its vicinity, a neighbouring 
tumour (as cancer of the pancreas, or a growth ip 
the small omentum), a hepatic aneumm, or inflam- 
matory thickemng resulting from peri-nepatids. The 
pressure, may absolutely close up the vessel, but it 
more commonly causes a local clot to form, and thus 
its channel is blocked. A thrombus is also, in ex- 
ceptional instances, produced in connection with a 
diseased condition of the portal vein, such as in- 
flammation or calcification ; obstruction to the cir- 
culation within the liver ; or feebleness of the circu- 
lation, with an abnormal tendency to coagulation of 
the blood. 

2. Pressure upon, or obliteration of, the branches 
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of the portal vein within the liver can only arise aa 
a consequence of some morbid condition involving 
the actual substance of this organ The hepatic 
•disease which most commonly leads to this result) 
and which is one of the most frequent causes of 
ascites, IS cirrhosis of the liver Occasionally it 
accompanies syphilitic and other forms of contracted 
and mdurated liver, or it may be associated with 
infiltrating cancer Occasionally a mass within the 
liver obstructs a considerable branch of the portal 
vein 

3 Obstruction of the hepatic veins, or the upper 
end of the inferior vena cava, is a rare event, but 
may arise from the pressure of a growth connected 
with the liver itself, or of some neighbouring tumour. 

II Diseases of the lungs or heart, or mediastino- 
pencarditis, which impede the general venous cir- 
culation, may thus lead to ascites. Usually, how- 
ever, in cases of this kind, the legs are the seat of 
considerable anasarca before peritoneal dropsy is 
observed In course of time the passive congestion 
causes structural changes m the liver, so that ulti- 
mately the ascites may become the most prominent 
manifestation of the general dropsy 

III Ascites may constitute a part of the dropsy 
which so often accompanies renal disease The 
amount of intra-peritoneal fluid is, in such cases, 
generally small 

IV Effusion into the pentoneal cavity is a usual 
result of peritonitis, and sometimes occurs so gradu- 
ally that Its inflammatory origin may be at first 
unsuspected Moreover, true ascites is observed 
occasionally as a sequel of peritonitis in consequence 
of the adhesions or other causes of passive congestion 
which may occur Both tuberculosis and malignant 
disease of the peritoneum may cause ascites in this 
way 

V Among the chief miscellaneous causes to which 
ascites has, without much evidence, been attributed 
are • exposure to cold or wet ; the sudden suppres- 
sion of habitual discharges, or the rapid cure of 
chronic cutaneous aflections ; and extreme aniemia 
and debility Fluid may collect within the pen- 
toneum as the result of the rupture of a cyst within 
the abdomen, especially an ovanan cyst 

It must be remembered that ascites may be due 
to a combination of two or more of the foregoing 
causes For instance, portal cirrhosis of the liver 
may co-exist with mitral incompetence and cardiac 
failure 

Anatomical Characters —The amount of 
fluid within the peritoneal sac may range from a few 
ounces to some gallons. Ordinary serous ascitic 
fluid is generally ^in, limpid, and watery in con- 
sistence , colourless or shghtly yellow , clear and 
transparent; and of alkaline reaction In excep- 
tional instances, however, it may be coloured by 
blood or bile ; or more or less turbid and dirty- 
looking or milky (chylous) , or of unusually thick 
and somewhat gelatinous consistence Soft fibnnous 
masses occasionally float in the fluid, or these may 
form spontaneously when it is allowed to stand* 
Very rarely the reaction is neutral or acid The 
specific gravity varies considerably. Chemically, 
the fluid contains the same proportion of saliae con- 
stituents, but a larger proportion of albumen than 
dropsical fluid from the le» Ocicasionally it con- 
tains flbnn, cholestenn, bde-elementt, or, in cases 
of renal dropsy, urea. 

The fluid wiU distend the abdominal wall, jpusb 
up the diaphragm, and compress the rest of the 


abdominal contents. There will also be the signs 
of the morbid condition uppn which the^aSOtes 
depends; and there may also be indications of 
changes resulting from the long-contmued pressure 
of the fluid. 

Symptoms and Signs. — Ascites usually sets in 
very gradually and advances steadily. Occasionally, 
however, the fluid collects with considerable 
rapidity The clinical phenomena associated with 
this pathological condition may conveniently be 
considered under the following h^s, namely : 
I Physical signs 2. Mechanical ^ects of the 
dropsical accumulation 3 General symptoms, 

I Physical signs — {a) If fluid collects in the 
peritoneum m any quantity, the abdomen presents 
more or less general enlargement This Is often 
the first change which attracts the patient’s atten- 
tion, and It may also have been noticed that the 
increase in size commenced below The enlarge- 
ment may be so extreme that the skin is tightly 
stretched and thinned, presenting a smooth and 
shining appearance, or sometimes white Imes — linea 
albuanies — due to laceration of its deeper layers. 
The umbilicus may be more or less stretched and 
everted, and finally obhterated, or in some oases 
pouched out, when it may form a considerable 
prominence Should there happen to be a weak 
portion of the abdominal walls, such as a hernia, 
this will be unduly protrud^ The enlarge- 
ment is of a rounded form, though tendmg to be 
more prominent or to bulge towards the hypogastnc 
region or m the flanks, according to the posture of 
the patient , it is quite symmetrical in shape, when 
the patient stands or lies on his back, but alters 
considerably with a change of position, the abdomen 
becoming then more prominent in die dependent 
r^on, m consequence of the gravitation of the 
fluid, and this may actually be seen to move as the 
posture IS changed In contrast with the enlarged 
abdomen, the chest often looks small and depress, 
and the fluid may cause the margm of the nbs to 
become everted, or it may push forwards the 
xiphoid cartilage. Mensuration is of service for 
giving more accurate information as to the size of 
the a^omen m cases of ascites, and for determining 
their progress. 

{h) The abdomen is perfectly smooth over its 
entire surface It usually gives a sensation of 
tension of the walls, without any hardness under- 
neath. In some instances an obscure feehog of 
fluctuation IS expenenced on palpation with the 
fingers 

{c) The tendency of ascites is to interfere with 
the abdommal respiratory movements, by pre- 
venting the diaphragm from acting properly. At 
the same time the wnter has not uncommonly 
observed that, even in cases where the accumula- 
tion of fluid has been very considerablei abdominal 
respiration did not seem to be obviously im- 
peded. 

(df) Percussion aflfords some of tbe most important 
signs of pentoneal dropsy ; and when the fluid » 
present m small quanUty this is the only mode of 
examination that can be relied upon for its detec- 
Uon. In the first place, mar^ dulness is elkited 
over the seat of the fluid ; while a dear tympanitic 
sound is heard over the intesunes. When there k 
but htde flmd, it may be impossibk to detect any 
abnormal dulness as the patient hea in the recum- 
bent posture ; bat on pining him on his hands and 
knees, the fluid gravitates towards the flront of the 
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abdomen, and diilnisM may tlien be nodciMl in the 
umbilical region. In most cases, however, there is 
no difficulty in mnking out the dalness, and when 
the patient lies on his back, the lower part and sides 
of the abdomen are dull, while its upper and front 
part is tympanitic. As more and ihoi^ fluid collects, 
so thedulness increases in extent, ^thering in, as 
it w^e, from below and from the sides, until 
Anally the entire abdomen may be dull, except the 
umbilical region, which usually temains tympanitic 
to the last. The boundary line between the dulness 
and t)nnpanitic sound is usually well defined. As 
the posture is changed, so will the site of the dulness 
vary, the part which is undermost presenting this 
sign, while that which becomes highest is tympanitic, 
and thus the relative situation of these two sounds, 
as well as the shape of the dulness, can be altered 
in a variety of ways. When the patient sits up, the 
prominence between the recti muscles gives a 
tympanitic sound on percussion. In exceptional 
instances a distended colon gives rise to a tympanitic 
sound along each side of the abdomen, even when 
there is abundant fluid present. 

Another important sign brought out by a form of 
percussion is the sensation specially termed fluctua- 
tioHy which is tike peculiar wave-like movement 
realised on placing the fingers of one hand over one 
side of the abdomen, and filliping or tapping the 
opposite side with the fingers of the other hand. 
This sensation is^^ very easily brought out if there is 
much fluid present, provided it is free to move, 
and sometimes the motion is actually visible. 
Change of posture will modify the situation over 
which fluctuation can be produced. 

{g) In exceptional instances, when the diagnosis 
is obscure, it is requisite to resort to a digital ex- 
amination through the rectum^ and in females 
through the vagina. The fluid collects in the 
recto-vesical pouch, and on examination per rectum 
the finger detects the sensation yielded by this fluid 
through its anterior wall. The vagina is usually 
felt to be shortened, while the uterus is pushed 
down and flexed. In extreme cases of ascites the 
posterior wall of .the vagina, or even the uterus 
itself, may protrude through the vulva. 

(/) Now and then it is requisite to remove some of 
the fl^d'by means of an aspirator or a small trocar, 
in order to determine its nature. This procedure is’ 
also useful when asciteS is associated with some 
other morbid condition within the abdomen, which 
frequently cannot be made out so long as the fluid 
remains in the peritoneum. 

‘The ordinary physical signs of ascitOs will be 
materially modified or obsc^ed under certain cir- 
cumstances. For example, the fluid may be so' 
abundant that dulness is observed over the entire 
abdomen, and fluctuation may be very indistinct. 
The existence of peritoneal adhesions — for instance, 
those which may be formed as the result of repeated ‘ 
paracentesis— also renders some of the most charac- 
teristic signs of ascites very ili-deflned. Again, the 
association of peritoneal dropsy with some other 
abdominal morbid condition, such as a new growth, 
an enlarged liver or spleen, or an ovarian tumour, - 
will also modify the signs elicited.^ The mesentery ' 
xnay be abnormally short, Or the intestines may be ' 
adherent, and thus prevented fronr floating forwards, 
so that the’USi^ relative positions ‘of Alness and 
fympanitio are not observed. 

' 2 . MecHemieal efects of the dropsical accumula^ 
tion, — The |M(deiQt (^en experiences a feeling of 


uneasiness and discomfort in the abdomen, as well 
as more or leSs' tension and fulness, if there is much 
fluid present; while there may be a sense of fatigue 
and aching about the loins or abdominal walls. 
As a rule no particular pain is felt, but colicky pains 
are liable to occur from time to time, and extreme 
distension of the structures constituting the ab- 
dominal wall may also cause painful sensations. 
When the fluid is abundant, the patient is conscious 
of its weight when he walks ; and during progression 
he throws the head and shoulders back, at the same 
time keeping the legs apart. Symptoms connected 
with the alimentary canal are of common occurrence, 
but these are often to a great extent due to the 
same cause which originates the ascites, though the 
fluid must necessarily tend to interfere with the 
functions of the stomach and intestines. The 
bowels are usually constipated, but in some instances 
diarrhoea or dysenteric symptoms may arise. Flatu- 
lence is very commonly complained of, even a small 
amount of gaseous accumulation in the intestines 
being felt unduly, producing much discomfort, and 
increasing the enlargement of the abdomen tempo- 
rarily. Occasionally vomiting occurs, in conse- 
quence of interference with the stomach. When a 
large amount of fluid in the peritoneum presses 
upon the inferior vena cava, it may lead to anasarca 
of both lower extremities, with e’ilargement of the 
superficial abdominal veins. Exceptionally the 
anasarca attracts attention at an early period. The 
flow of blood through the renal veins may also l)e 
obstructed, inducing mechanical congestion of the 
kidneys, with consequent diminution in the quantity 
of urine and sometimes albuminuria. In rare 
instances the fluid has been known to accumulate to 
such an extent as to nipture some part of the 
abdominal wall. 

Ascites also frequently interferes with the thoracic 
organs. The lungs are more or less compressed and 
congested, and the breathing becomes chiefly upper- 
costal, accompanied with various degrees of dyspnoea, 
and, it may be, cough with frothy expectoration. 
The heart is likewise liable to be disturbed in its 
action, as evidenced by palpitation, irregularity, or 
a tendency to faintness. This organ may also be 
displaced, so that its apex-beat is too high and too 
far to the left ; in rare instances a basic systolic 
murmur has been produced by this displacement. 

Diagnosis. — The abdominal enlargements from 
which ascites has to be more commonly distin- 
guished are those due to flabby relaxation of the 
walls of the abdomen, combined with flatulence; 
accumulation of fat in the subcutaneous tissue and 
in the omentum; abundant subcutaneous oedema, 
which may be associated with and obscure ascites ; 
an ovarian cyst; or a pregnant uterus. Among 
the more rare conditions with which ascites is 
liable to be confounded may be mentioned a greatly 
dilated stomach ; colloid disease of the omentum ; 
distension of the uterus with fluid ; great accumula- 
tion of urine in the bladder ; a very large hydatid 
tumour, usually connected with the liver ; extreme 
cystic enlargement of the kidney ; and the so-called 
* phantom tumour.* Most of' these conditions are 
described in other parts of fliis work, and their 
several diagnostic characters need not be discu^ed 
here ; but a consideration of the history and existing 
symptoms of eadi particular case, and the results 
of adequate physical and other methods of examina- 
tion, constitute the data upon which the diagnosis 
is founded; It must be remembered that ascites 
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mav co-e3tisi with other morbid conditions in the 
abdomen, their physical signs being then combined. 
Should there be an enlarged organ or other solid 
mass, It may often be recognised hy making; sadden 
firm pressure with the fingers or dipping over 
the corresponding part of the abdomen, when the 
fluid is pushed aside, and the underlying resistance 
can be felt ; or paracentesis may be ^rformed, and 
further examination carried out after the evacuation 
of the fluid 

Another most important point in the diagnosis of 
ascites IS to make out its cause If it results from 
cardiac or renal disease, ascites always follows 
dropsy in other parts of the body, to which it is also 
generally subordinate, when it is due to hepatic 
disease or some neighbouring morbid condition, the 
peritoneal dropsy appears first, and is, as a rule^ 
throughout most prominent Should the inferior 
vena cava be obstructed at its upper part, anasarca 
of the legs will be observed simultaneously with, of 
even before, the ascites 

Prognosis — The prognosis of asates will mainly 
depend upon its cause, on the amount of fluid 
present , on the general nutrition of the patient ; on 
the condition of the principal organs , and on the 
results of treatment In some cases ascites is in 
Itself a source of danger on account of the pressure 
it exerts, especially upon the thoracic organs, and 
still more if these organs are in a diseased con- 
dition When ascites is due to local interference 
with the portal circulation, great relief can be 
afforded and life prolonged by appropnate treats 
ment , while, if the local cause can be removed, 
the ascites may not infrequently be permanently 
cured 

Treatment — The principles of treatment 
applicable to cases of ascites are {a) to treat the 
conditions upon which the dropsy depends , (^) to 
promote absorption of the fluid , {c) to improve the 
general nutrition , (d) to remove the fluid by 
operation, if absorption cannot be effected , and (e) 
to treat any symptoms needing special attention 

{a) The treatment of the causes of ascites is' 
discussed m the articles on the diseases concerned 

{b) Absorption of ascitic fluid is often promoted 
by acting upon the bowels, skin, or kidneys In 
ascites due to local causes, hydraeogue and saline 
purgatives must, however, be administered with 
caution, and the strength of the patient main- 
tained In certain instances balsam or resin of 
copaiba nas proved useful as a diuretic in the treat- 
ment of peritoneal dropsy Assistance may be 
derived from the action of various diaphoretic baths 
upon the skin Digitalis and squill may be of 
service as diuretics , the application of poultices of 
digitalis leaves over the abdomen is occasionally 
attended with benefit. The administration of 
iodide of potassium also seems to aid absorption in 
some cases, more especially if there be any tendency 
to syphilitic disease of the liver It has been 
recommended to treat ascites merely by a diet of 
skimmed milk, without any medicine. The applica- 
tion of galvanism to the abdominal walls has been 
found efficacious in produang absorption of pen-' 
toneal dropsy in a few instances. 

{c) Treatment directed to the general condition 
of the patient, and to the state of the blood, » 
essential in many cases of ascites. Tomes are often 
of decided service, and preparations of iron ate 
s^iall^ indicated for improving the quality of the 
Mood, if there iaa tendency to ansemia* iNot only 


do these remedies sustain the patient, bctl they ^y 
also have an infiuence in promoting absorption* 
The diet should be nutritious, and contain but little^ 
fluid 

[d) In a considerable proportion of cases, no^ 
effect upon the dropsical accumulation is produced 
by any of the measures thus far considered. It 
then becomes necessary to determine whether it is 
desirable to remove the fluid by operation The 
fluid may be taken away either by means of the 
aspirator, by the ordinary trocar and Cannula, by 
Southey’s trocars, or by a speaal apparatus Vihien 
ascites IS of cardiac or renal ongin, the operation 
can, in the majority of cases, only affbrd temporary 
relief, so that there is no object m resorting to it 
unless the mechanical effects of the accumuladon 
are such as to cause troublesome or dangerous 
symptoms When ascites is a local dropsy, the 
fluid IS often so considerable in amount as to ne- 
cessitate us removal for the mere purpose of giving 
relief for the time In cases of aScites associated 
with mahgnant disease, for instance, this is all that 
can be hoped for, as the fluid will certainly collect 
again When, however, the condition is due to 
some local disease which is not in itself fatal, and 
especially to cirrhosis of the liver, the wnter has 
found signal benefit result from the repeated per- 
formance of paracentesis, and has for a long penod 
advocated this plan of treatment as a curative 
measure, so ftir as the ascites is concerned Per- 
formed with antiseptic precautions the operation 
rarely gives rise to any immediate ill-effects, and it 
is frequently found that remedies will act much 
more efficiently after the removal of the pressure 
caused by the fluid than they did previously In 
the writer’s experience paracentesis, even after one 
operation, or repeated as often as the fluid re- 
accumulated, has ultimately led to a complete cure 
in several instances , in others the cure was partial, 
a certain quantity of fluid remaining m the pen- 
toneum, limited by adhesions, while in others 
life has been greatly prolonged, and much comfort 
afforded. For a few days after the rebroval of the 
fluid, the application of a bandage firmly round the 
abdomen, so as to exert even pressure, may prove 
of service in aiding the absorption of what remains, 
and preventing the recurrence of the ascites , and 
this measure may also be useful when a certain 
amount of fluid continues after the repeated per- 
formance of paracentesis When the ascites is not 
cured by repeated tapping, advantage has been 
found in some instances from allowing the fluid td 
drain away continuously, or making a free incision. 

Operative treatment was introduced in 1896 by 
Dr. Orummond and Mr Rutherford Monson, bf 
Newcastle, in cases of ascites from cirrhosis 6f the 
liver, having for its object the re-estabhshment of 
the portal circulation, by obtaining adhesions be- 
tween the liver, spleen and omentum^ and the 
panetes It has smee been practised m few in- 
stances, but can only be exceptionally applicable^ 
and is attended with senous dangers. 

{e) The symptoms resulting from asdtea which 
ore likely to r^uire attention are those oonneeted 
with the alimentary canal ; dyspnoea ^ and cardme 
disturbance, or a s^opal tendenby. These shonld 
be treated on ordinary principles | bat it must be 
observed that marked dy^eea Or canhac disorder, 
if evidently due to the fluid, is an indication for the 
immediate pmfonnance of paracentesis. 

FRBDBItieK T. ROBBBTS. 
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ASEPSIS an<l ASEPTIC SURQERY.^Dunng 
the lest few yeats surgeons h^ive been endeavouring 
to diminish* ae ^fier as is compatible with safetVy the 
streng^ of the antiseptic agents employed during 
operations and in the dressing of woundsy because 
it is now recognised that these materials not only 
increase the amount of exudadoDy but also diminish 
tibe resistance of the tissues to any microbes that 
may fidl into the wounds; in other words, they 
tend to inhibit the potent antiseptic process of 
phagocytosis (see Phagocytosis). There is no 
doubt that the deleterious effects of these substances 
upon the epidermis of the surgeon’s hands have 
mven a further impetus in this direcdon ; for rough 
hands are uncomfortable to use and difficult to 
purify. 

Many surgeons, therefore, now repudiate the 
appellation antiseptic and in contradistincdon call 
their method of treatment aseptic. This is, how- 
ever, somewhat of a misnomer, for few, if any of 
them, dispense with the sterilising of their instru- 
ments and dressings by means of th^e most potent of 
all antiseptic agencies, namely heat; nor do they 
neglect the preliminary puriheation of the skin of 
the patient, as well as that of the surgeon and of 
his asMStants. They use, however, no germicidal 
lotions, limiting themselves to boiled water or 
boiled saline solution, and they employ for dressings 
only super-heated gauze or cotton-wool. There is 
more to be said l^th theoretically and practically 
for the abandonment of germicidal lotions than for 
that of antisepdc dressings. The latter have little 
or no irritating effect upon the wound, the edges of 
which are usually in contact, and are protected 
from the dressings by a layer of dried blood or 
serum ; while, on the other hand, should the dis- 
chaige be sufficiently copious to soak through a 
simfue aseptic dressing, there is an obvious danger 
of the wound becoming infected. It is largely, 
therefore, a question of convenience. An aseptic 
dressing must be of lar^e size in order to be 
perfectly safe, and as it » inconvenient in pro- 
portion to its bulk, the inconvenience generally 
outweighs the advantages. Lister himself always 
taught that aseptic surgery was the ideal surgery. 
During the last few years of his practice he had his 
sponges wrung out of i to 40 carbolic acid solution 
until they were as dry as possible, and gave up 
irrigating the wound with this lotion. His results 
were as good as could be desired. 

The description given of an atitiseftic operation 
(see Antiseptic Treatment) applies, with very 
slight modification, to an aseptic one. The skin of 
the patient is purified with whatever antiseptic 
agent is in vogue, perhaps with alcohol mixed with 
15 per cent, of water, some time before the opera- 
tion, and is then covered with sterilised gauze until 
the operation begins. The instruments and swabs 
are sterilised by boiling. The surgeon’s hands are 
very thoroughly washed with soap and water and 
muequently with akohol (75 per cent. ). They are 
then i^ed in boiled water or saline solution, and 
nothing^ except sterilised water or saline solution 
comes into contact with the wound during the 
operation. The dressing is of sterilised gauze or 
cotton-wo0l. This metiiod of treatment, in the 
hands of wdl-trained and careful surgeons, gives 
excelleat results ; but it requires constant attention 
tothemintltest details and is hardly fitted for the 
exigencies of general |xractice. The path of wisdom 
appears to be to use sterilised water or saline solu- 


tion during the operation, and afterwards to employ 
an efficient antiseptic dressing. 

In abdominal surgeiy the abandonment of strong 
lotions has proved of great benefit. The peri- 
toneum is seriously damaged by such solutions, and 
is thus rendered less able to exert its remarkable 
power of destro^ng or subduing the micro-oi^an- 
isms that come in contact with it. There can be 
no doubt that the abandonment of strong anti- 
septic solutions has had much to do with the rapid 
strides that have been made recently in this de- 
partment of surgery. Rickman J. Godlee. 

ASHEVILLE, In North Carolina.— Situated 
between the Blue Ridge and Alleghany Mountains, 
in 35® 36' N. lat., 2,250 feet above the sea. A 
winter and summer resort ; of repute in the treat- 
ment of phthisis. Temperatures : summer, 707° ; 
winter, minimum has neven fallen below 8° F. ; 
range 80®. Rainfall, 40 inches. Possesses a sana- 
torium. See Climate, Treatment of Disease by. 

ASIATIC CHOLERA. — See Cholera, Asiatic. 

ASPHYXIA (i, priv. ; and pulse). — 

Synon. ; Apnoea ; Fr. Asphyxie ; Ger. Erstickung, 

Definition. — The term asphyxia, though 
literally signifying pulselessness, is generally under- 
stood to mean the condition that supervenes on 
interruption of the function of respiration. The 
term apncea, formerly suggested as a more exact 
one, is now definitely employed by physiologists 
in a totally different sense, viz. the cessation of the 
respiratory movements consequent on artificial 
hy^roxygenation of the blood. 

i^TiOLOGY. — Asphyxia may result from many 
causes which obstruct or interrupt the respiration. 
They may be divided into two categories, internal 
and external. 

Internal. — These include paralysis of the respira- 
tory nerve-centres by disease or injury of the 
medulla oblongata ; paralysis of the nerves or 
muscles of respiration ; a rigid fixation of the respi- 
ratory muscles ; collapse or disease of the lungs ; 
occlusion of the air-passages by organic disease or 
spasm of the glottis, pressure of tumours, and the like. 

External. — To this group belong occlusion of the 
air-passages by foreign bodies ; pressure on the 
chest not capable of being overcome by the muscles 
of respiration ; closure of, or external pressure on, 
the air-passages, as in suffocation, strangulation, or 
hanging. To these external causes are to be added 
those conditions in which, though the respiratory 
movements are free, the surrounding mraium is 
incapable of oxygenating the blood, viz. submersion 
in a liquid m^ium (drowning); or being sur- 
rounded by a medium devoid of oxygen, such as 
nitrogen or hydrogen. These gases have a purely 
negative effect; but many other gases which are 
classed as asphyxiants, such as carbonic oxide, 
sulphuretted hydrogen, chlorine, chloroform-vapour, 
&c., have positive poisonous effects, and should 
therefore be called by some social name, such as 
fexic asphyxiants, to distii^giuish them from those 
which have no such properties. 

Phenomena. — The j^enomena of asphyxia have 
been studied ( i ) by pUu^g animals in an atmosphere 
devoid of oxygen, and (2) by suddenly.obstructing 
the trachea (slow and rapid asphyxia respectively). 
The results, substantially the same, may be divided 
into three stages, the first being marked by increased 
rendratoiy movements, both of migration and 
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expiration The second is characterised by in- 
creased expiratory efforts and general convulsions 
In these two stages the blood-pressure nses In 
the third stage the blood-pressure falls, the reflexes 
are abolished, insensibility sets in, and the inspira- 
tory efforts are long drawn out and finally cease 
The failure of respiration is followed after a time by 
that of the circulation, the heart stopping in diastole 
Though the time required for producing complete 
asphyxia vanes to some extent in different animals 
and in the same animal under different conditions, 
death from rapid asphyxia takes place usually in 
four or five minutes after complete obstruction ot 
the trachea 

Pathology — The presence of non-oxygenated 
blood in the vessels by stimulating the respiratory 
centre causes increased respiratory efforts, and by 
irritating the vaso-motor centre induces contraction 
of the artenes. In consequence, the blood-pressure 
rises and the cardiac cavities become more and 
more distended The distension finally becomes so 
great that the heart is unable to cope with the 
accumulation of poisoned blood, the cardiac move- 
ments become slow and feeble, the blood -pressure 
falls, and finally the heart ceases to beat 

In the production of asphyxia two chief factors 
must be considered, namely the deprivation of 
oxygen and the accumulation of carbonic acid ; but 
it is to the deficiency of oxygen rather than to the 
excess of carbonic acid that the phenomena of 
asphyxia are to be ascribed, for it has been shown 
that if an animal be placed in an inert atmosphere 
(nitrogen) all the phenomena of asphyxia ensue, 
though there is no impediment to the exit of car- 
bonic acid On the other hand, when an animal is 
made to inhale an atmosphere containing both an 
excess of carbonic acid and plenty of oxygen, the 
effects resemble those of a narcotic poison there 
is laboured and increased frequency of breathing 
but no convulsions Practically, therefore, under 
experimental conditions asphyxia is tantamount to 
depnvation of oxygen, but in clinical and medico- 
legal practice it is rare to meet with instances of 
such pure asphyxia The cases designated as 
asphyxia are really combinations in varying degree 
of the two conditions (asphyxia and carbonic acid 
poisoning), and very often the toxic effects of 
carbonic acid cannot be considered to hold a 
subordinate place 

Anatomical Characters — The blood is of a 
dark cokour, owing to complete reduction of the 
haemoglobin The proportion of carbonic acid is 
increased, and owing to its excess the blood coagu- 
lates slowly or imperfectly , hence it remains fluid 
or forms few and soft coagula The large veins, 
the pulmonary artery, and the cavities of the right 
side of the heart may be distended with dark fluid 
blood, but this is by no means necessarily the 
case The left side is usually empty or nearly so 
The lungs may be congested, but are often pallid 
and anaemic, though the dependent parts usually 
exhibit appearances of hypostatic engorgement 
The abdominal viscera, especially the kidneys, are 
often congested The appearance of the brain 
vanes , it may be anaemic or more or less congei^ed. 
Special signs charactense special modes of causa- 
tion of asphyxia 

Treatment — Resuscitation from pure a8ifli3rxta 
is possible so long as the heart continues to mt. 
After cessation of the heart’s action treatment is 
unavailing, except in cases of cessation flfom mere 


aspirator 

over-distension, m which bleeding from the et- 
tcmal jugular vein may be resorted to with success. 
The chief indication in the treatment of as[fliyxia it 
to effect oxygenation of the blood by the introduc- 
tion of air into the lungs. See Artificial Re- 
spiration , and Resuscitation. 

D. Ferrier R. G Herb 

ASPHYXIA, Local. — A ^onym for Raynaud’s 
Disease See Raynaud’s Disease. 

ASPIRATION ^See PARACENTESIS. 

ASPIRATOR.— Synon. Fr. Asptrateur, 

Description and Mode of Employment. — 
There are two forms of * aspirator ’ in common use. 
(I) That designed by Dieulafoy m 1869 consists 
of a glass synnge, with a capacity of one to four 
fluid ounces, having at its lower end two openings 
provided with stopcocks. If the piston is raised 
after the cocks are closed, a vacuum is created m the 
synnge, which can be maintained by fixing the 
piston m the withdrawn position An india-rubber 
tube is fitted into each of the two openings, and 
these tubes are provided with coils of wire mside to 
prevent them from collapsing At the end of one 
tube is fixed a fine hollow needle. The needle 
should have only one openmg, at the point The 
instrument is thus used — A vacuum havmg been 
created m the syringe, the needle is introduced into 
the part to be operated upon As soon as the 
opening of the needle is beneath the skm the stop- 
cock leading to it must be opened The vacuum 
will then extend to the point of the needle ; and 
consequently, if it be gently pushed onwards, the 
moment it encounters fluid this will jet up into the 
glass synnge, when its nature may be ascertained 
In aspiration thus performed it is impossible to 
pass the needle through a collection of flmd without 
discovenng it If the fluid is sufficient m amount 
to fill the synnge, the stopcock leading to the 
needle is to be closed and the other opened: by 
this the fluid may be dischai^ed The vacuum may 
then be re-established, and the operation repeated 
as often as is necessary The aspirator may be con- 
verted into a siphon by openmg both stopcocks 
when the synnge is full, and allowmg the discharge- 
tube to hang down ITie action of the instrument 
may also be reversed, and it may be thus employed 
for injecting fluids (2) In Potain’s aspirator the 
receiver is a glass bottle, from which the air is 
exhausted by means of an attached air-pump An 
objection to this is that, if the needle becomes choked. 
It cannot be cleared by pushing down the piston 
and driving some of the fluid back through it ; but 
It has the advantage of being less liable to get out 
of order, as the fluid does not touch the exhausting 
syringe. The disadvantage can be avoided by the 
use of an attached trocar and cannula, but this 
modification 1$ suitable only when the exact loca^ 
of the flmd is known, for the instrument is thereby 
converted into a mere * suction-trocar.’ The iModles 
employed vary in size. Dieulafoy recommends that 
they should be about and ^ of an inch in 

diameter, and calls them Nos. i, a, 3, and 4 respec- 
tively. 

The following rules must. alFTays be obsemd in 
using the aspirator 1st. See that the sl^ is 
thoroughly cleansed (mf Assfsis), the needle 
viottS and clean, and the syiinge m ordei^ hwott 
usii^ iL It IS advisable to boil tht needle 
before use. Any parts made d pkthmm can be 
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sterilised by heatii^ over a spirit lamp. 2nd. The 
needle mm b6 pushed straight on in one direction 
only. Its course should not be altered while the 
point is under the skin. If no duid is found, it 
may be withdrawn and reinserted. It must be held 
assteady as possible during the aspiration. 3rd. If 
the fluid wul not flow with the pressure of the 
atmosphere, it is of no use squeezing and pressing 
the part. This can only do harm. 4th. Aspiration 
must cease at once when blood comes in any 
quantity, especially in abscesses. Jth. Keep up the 
vacuum during the withdrawal of the needle, lest 
some of the morbid fluid be left in its track. 6th. If 
the needle becomes choked, force a little of the fluid 
back through it in order to clear it. In Potain’s 
instrument the trocar can be re-inserted. 7th. After 
use the whole apparatus must be thoroughly cleaned 
with plain water for completely removing pus, blood, 
and other albuminous fluids, which would be coagu- 
lated by carbolic acid. After this is thoroughly 
done, the needle,^ tubes, and syringe should be dis- 
infected by boiling. See Asepsis. 

Uses. — Aspiration is used for purposes of dia- 
gnosis and treatment. Dieulafoy asserts that with 
the No. 1 needle it is possible to search for fluid 
without danger, whatever may be its seat or its 
nature ; and experience has proved this to be 
practically true. In treatment it has been employed 
in the following affections, but is now much less 
used than formerly, owing to the marked diminution 
in the risk of septic contamination of open incisions, 
and the proved necessity either for continuing the 
drainage of a cavity from which fluid has been with- 
drawn, or for combining other surgical procedures 
with the removal of the morbid fluid. 

Abscesses . — In acute Abscesses simple aspiration 
is usually of little value, as the pus soon re- 
accumulates. In chronic abscesses connected with 
diseased bone it usually fails, and is often im- 
practicable, from the presence of cheesy masses in 
the pus. If performed with proper antiseptic pre- 
cautions, however, it can do no harm, ana may, if 
repeated, diminish the size of the sac before other 
means are adopted, or even effect a cure. Instead 
of the small needle, a large trocar, from v to ^ inch 
in diameter, is fitted to the aspirator. If necessary 
a small incision is made in the skin to facilitate the 
Introduction of the trocar. The abscess having 
been emptied of its contents, the cavity is distended 
with a solution of perchloride (i in 4,000), or of 
biniodide (x in 5,000) of mercury, which is also 
withdrawn by the aspirator. This must be 
repeated again and again, till the fluid returns 
perfectly clear. Finally, an emulsion of iodoform 
and glycerine (l in 10) is injected, the trocar is with- 
drawn, and the opening sealed with collodion. 
Most commonly the abscess fills again in a few days, 
after which the fluid may be gradually absorbed, 
but it is frequently necessary to repeat the operation 
more than once. The method has often to be 
supplemented by that of free drainage. 

Dismses of the Liver . — Hydatid cysts were for- 
merly treated hy aspiration. See Paracentesis. 

Reteniion of Urim may be safely relieved by 
using No. 2 needle above the pubies ; but great 
care ujiust he taken that the needle is sh^ as well 
as clean. 

Dismffi of Joints.-^As^uiXxon is occasionally 
u^hefld 2^ synovitis, especially of jthe knee- 

joint JOINTS, Disea^ of). No. or 2 
needle used. Sfina bifida is occ^ionally 


treated by aspiration, wither without the subsequent 
injection of Morton’s fluid. In Pleurisy accom- 
panied by serous exudation, aspiration is frequently 
employed {see Pi.bura, Diseases of ; and PARA- 
CENTESIS). In Ascites, except for purposes of 
diagnosis, the aspirator presents no advant^es over 
a trocar properly constructed so as to exclude 
air {see Paracentesis). Pericarditis . — The opera- 
tion of aspiration has frequently been successfully 
performed for grave pericardial effusion. It is thus 
carried out : — A spot is chosen 2 to 2J in. beyond 
the left edge of the sternum, in the 4th or 5th 
interspace. No. 2 needle is then passed obliquely 
upwards and inwards, care being taken to turn on the 
vacuum as soon as the eye is covered. The moment 
the fluid jets into the syringe the needle must be 
held steadily till the flow ceases. If this be done 
there is no clanger of wounding the heart. If there 
is any doubt as to the existence of fluid. No. i 
needle must be employed, with which the heart 
may be punctured without great danger. 

Fred. C. Wallis. 

aItHEnIc } (^> pi^iv. j and strength).— 

Terms signifying want of strength. As applied to 
the entire system, they indicate considerable general 
debility ; in connection with particular diseases, they 
imply that these are attended with marked weakness. 
See Debility. 

ASTHENOPIA (A, priv, ; oBivos, strength; and 
Hfj/, the eye). — Weakness of sight See Vision, 
Disorders of. 


ASTHMA, SPASMODIC (iaBfia, panting ; from 
& 09 , I blow). — Synon. ; Bronchial asthma; Fr. 
Asthme; Ger. BroftcAiaI> Asthma. 

Definition. — An affection characterised by 
severe paroxysmal dyspnoea recurring at more or 
less definite periods, generally in the night, the 
dyspnoea being due to spasmodic contraction of the 
bronchi, produced by a variety of causes. 

Etiology. — The causes that induce an attack of 
asthma are very various, and may be roughly classed 
according to their action, direct or itidirect^ on the 
respiratory organs. In the former class the exciting 
cause immediately affects the mucous membrane ; in 
the latter it does so in a more circuitous manner, 
generally through the blood or the nervous sys- 
tem ; — 


Direct 


( Dust. 

Vegetable irritants. 
Chemical vapours. 
Animal emanations. 
Climatic influences. 
Bronchial inflammation. 


Indirect 


Through the nervous f Centric. 

system. t Excito-motor. 

Gout. 

Through the blood ^ Syphilis. 

Skin-diseases. 
Heredity. Renal diseases. 

Direct causes . — Common roadside dust ; fluff from 
woollen clothing ; the dust of mills, threshing-floors, 
or bakehouses ; and any mechanical particles when 
inspired, will produce in some persons an asthmatic 
seizure ; dust of low specific gravity being more apt 
to have this effect than heavy particles like coal, 
steel-filings, &c., from which arise lesions in the 
lui% of a more permanent and serious character. 

Tne odour evolved by certain vegetables, such as 
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Ipecacuanha ; the pollen of many grasses and plants 
{see 11ay*fbver) , certain chemical vapours, as 
that of pitch, sulphurous acid, and phosphorus- 
fumes ; the peculiar smell of some animals, as dogs, 
cats, horses, and hares, may each provoke a spasm 
in individual cases 

A still more powerful cause is climatic influence, 
the action of which on different patients cannot, 
unfortunately, be reduced within the hmits of a law, 
but depends mainly on the idiosyncrasy of the indi- 
vidual Extremes of temperature, or excessive dry- 
ness or dampness, may pr^uce an asthmatic seizure, 
but in the largest number of cases one of two ele- 
ments appears as the chief factor One large class 
of sufferers trace the attack to dampness^ whether of 
soil or of atmosphere, in combination with either 
heat or cold , another to closemssoi atmosphere and 
a want of proper circulation of air, such as is found 
in deep valleys and thick forests, and during thundery 
weather — this last class expenencing great relief 
when a breeze springs up Malaria plays an impor- 
tant part occasionally in the causation of asthma 

Far more general and intelligible in its action is 
bronchial tnfiammaitoni which is the cause in 8o per 
cent of asthmatic cases It frequently happens 
that after whooping-cough, measles, or infantile 
bronchitis the tendency towards asthma begins to 
appear These diseases, implicating as they do 
both bronchial muscle and nerve supplying it, leave 
their mark behind, either in irritability of the mucous 
membrane , in induration of some portion of the 
lung, generally at the root , or in enlargement of the 
bronchial glands, causing pressure on the pneumo- 
gastrics, or on some of the branches of the pul- 
monary plexuses {see Bronchial Glands, Diseases 
of) , and thus lay the foundation of asthma in after- 
life Asthma following on arrested phthisis is not 
rare in adults, probably from enlargement of the 
bronchial glands In other instances the indirect 
cause may be found in morbid states of the nose or 
throat 

Indirect causes — This class of causes includes 
those acting through the general nervous system , 
those acting through the blood , as well as the 
hereditary influences 

The centric subdivision embraces attacks arising 
from emotion, anger, or fright , as well as the curious 
alternations of asthma, neuralgia, angina, and gas- 
tralgia due to some centnc irntation in the medulla, 
involvyig the origins of the fifth and eighth pairs of 
nerves, and manifesting itself by affecting first one 
branch and then another of these nerves 

Excito-motor causes may be illustrated by indi- 
gestion or costive bowels giving nse to a paroxysm 
of asthma. In the ff rst case, imtation of the medulla 
IS induced through the gastnc branches of the 
pneumogastne, and a motor effect is reflected through 
the pulmonary branches These peptic attacks, as 
they are called, occur more frequently after suppers 
than dinners, probably because reflex imtabiUty is 
alwa3rs exalted by sleep, as we knqw to be tl^e case 
in epilepsy and the convulsions of childhood 

Gout, towards old age, often takes the form of 
asthmatic seuures, which alternate with the articular 
affections. Jn Uke manner attacks of the disease 
have been attributed to syphilis, but here the poison 
generally acts by enlarging the bronchial glan^ 

The connection between asthma and^ various kinds 
of ]dcin-<hsea8e is intimate i,the subsidence of eczema, 
of urticaria, or of psonasis, has oftei^ accom- 
panied by fits of spasmodic breathing, which hive 


ceased on the reappearance of the eruptions. Here, 
again, the state of the blood is presumed to be the 
origin of both maladies, as in disease of the kidneys, 
which will be presently referred to. 

Heredity can be traced in about 40 per cent, of 
asthmatics, though the tendency often does not diow 
itself till late in life The characteristic form of 
chest is frequently transmitted from parents to chil- 
dren , and even when this is not so, a disposition 
towards spasmodic symptoms in catarrhal attacks is 
often seen in the children of some asthmatics. 

Symptoms — The patient may retire to bed with 
few or no premomtory symptoms, and sleep for 
some hours, but is disturbed in the late night or 
early morning — 2 A M is a common time — by a 
feeling of oppression approaching to suffocation, 
referred either to the throat, sternum, or epigastrium, 
which obliges him to sit up in order to breathe 
Sometimes the onset is more gradual the patient, 
having fallen asleep in spite of uneasy sensations, 
logins to wheeze dunng sleep, and is only aroused 
when the dyspnoea becomes severe The breathing 
IS accompani^ by a humming sound, which gradu- 
ally develops into a great variety of discordant 
noises 

In order to increase the capacity of his chest to 
the utmost, the asthmatic patient sits up and fixes 
his shoulders, either by placing his hands on either 
side of him, or by sup^rtmg his elbows on his 
knees , or sometimes he stands leaning over the 
back of a chair or other support In one or other 
of these positions he remains immovable, with chest, 
back, shoulders, and head fixed ; unable to speak 
or even to move his head , the lips being parted , 
the face pale, anxious, and, if the dyspnoea continue, 
livid , and the eyes prominent and watery Every 
muscle of respiration, ordinary and extraordinary, 
is brought into requisition , those passing from the 
head to the shoulders, to the clavicles, and to the 
ribs become rigid, and, m place of moving the 
head and neck, act the reverse way, being used from 
fixed points to raise and dilate the thorax. The 
trapezii and levatores anguli scapulse by their 
contraction elevate the shoulders, m order that the 
muscles connecting these with the nbs may act as 
elevators to the latter Even the muscles of the 
back are pressed into the service, and they almost 
cease to support the back , consequently the patient 
stoops. At each inspiration the sterno-cleido- 
mastoids stand out like cords, leaving a deep hollow 
between their sternal attachments ; the diaphragm 
IS contracted, and hence the stomach, liver, aUd 
heart are somewhat displaced With all this dis- 
play of muscular force, the chest remains almost 
moUonless, being expanded to a variable extent. 

In spite of the great dyspnoea, respirations are 
not proportionately frequent, seldom exceedmg 
, thirty, and sometimes fiillmg to nine a mmute. 
The expiration is prolonged, ^ing generally two or 
three times as long as the inspnadoa. The pulse 
IS usually slow and feeble ; ^e temperatuie rarely 
exceeds 99® F,, and is often Wpw 9B®F. Analysis 
of the expired air shows the oxygen to be almost 
entirely replaced by carbonic a% winch may in- 
crease from the normal to as much as i>i per cent, 
the nitrogen var^mi^ front ^ to 93 per cent. The 
arrest of expinUion is probablv the: cause of the ac- 
cuuiulated carbonic aoid>.butlthe total disappearance 
of the Qxyg^ is hardly to be explmoad, for that 
, oxidation of the tiisuai does not pmoeed is. shown 
by the |)ak,utp^ passed alter the, fin . 
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Physical Signs.— These reveal less than might 
be expected. The percussion-note is somewhat 
raised ov«rs the whole chesty most so in the posterior 
regions, where a drum-like sound occasionally pre- 
vails ) hyper-resonance is probably, due to 
accumulatioa of air induced by obstructed expira- 
tion, and in incipient cases passes olf with the attack. 
The normal areas of cardiac and hepatic dulness 
often (Hsappear during the attack, owing to the 
emphysema temporarily induced. When the attack 
has passed off, careful examination ^ill sometimes 
detect dulness in the supra-scaptilar or inter-scapular 
regions, on one or both sides of the chest, indicating 
probable enlargement of the bronchial glands. 

Auscultation shows an entire abolition of the 
normal breath-sounds, and the existence of dry 
sibilant or sonorous rhonchi everywhere, varying in 
tone according to the calibre of the bronchial tubes ; 
the smaller tubes giving the high notes, and the 
larger ones the deep notes. These sounds continu- 
ally change thdr position, springing up under the 
Ustenii^ ear, and as quickly vanishing again, to 
give pl^ to profound silence. 

Progress and Duration. — A paroxysm of 
asthma, when once established, lasts from half an 
hour to several days, and generally terminates with 
expectoration — thin and transparent if the seizure 
be short ; but abundant and more or less opaque if 
the fit be prolonged, or if the case be chronic. The 
sputum has also been found to contain, in greatest 
abundance at the close of the attack, (i) the so- 
called Charcot-Leyden crystals, which are minute 
octahedra of unknown composition, but soluble in 
warm water ; (2) Curschmann’s spirals, which con- 
sbt of closely packed epithelial cdls, arranged in a 
spirAl form surrounded / by mucoid material ; and 
(3) a large number of eosmophile cells. None of 
these are, however, pathognomonic of asthma. The 
urine is light-coloured and plentiful; the skin is 
bathed with perspiration ; and fiatus is often ex- 
pelled from the bowels. Little or no food is taken 
during the attack, at the close of which the patient 
falls ^eep. 

The recurrence of the attacks when once they 
have been excited is generally periodic ; but much 
depends on the presence or absence of the exciting 
cause. In many oases the patient is quite free from 
wheezing and d3^pnoeain the intervals, and feels and 
acts like other people ; but when the attacks follow 
each other closely, a more or less wheezy condition 
remains behind, and a few signs of obstructed 
breathing are generally to be detected in the inter- 
scapular regions. 

Complications and Sequeue.— If the asth- 
matic attacks become habitual, their effects are seen 
on the patient’s frame aud on the organs implicated. 
The shoulders become raised, the head being buried 
between them ; the muscles of the back, owing to 
their being called on to act as extraordinary muscles 
of respiration, are diverted from their use as erectors 
of the spine, which, accordingly, yields in the 
anterior direction, and the patient stoops. The 
frequent occurrence of spasmodic Contraction of the 
bronchi causes hypertrophy of their muscular coat ; 
imd this, with or without the congestion of the 
ihttcous mettbrahe accompanying it, leads in time 
to thickenisie the tubes and permanent narrowing 
of thefr. eau^bte. The naore common result of 
asthma is arising from the difficulty of 

enpimtion. T& eaaphysema, at first temporary, 
becomes in chitmie cases pernMent, and gives rise 


to displacement of the adjoining organs {set Emphy- 
SEMA). Contraction of the bronchi largely influ- 
ences the pulmonary vessels, and considerable 
obstruction of the pulmonary circulation is the 
result. The vessels become gorged, and the lungs 
sometimes oedematous. If the emphysema be ex- 
tensive, we may in time expect dilatation of the 
right side of the heart and marked prominence of 
the veins of the breast and neck, and the effects 
maybe carried so far as to cause oedema of the 
lower extremities and albuminous urine, as the 
writer witnessed in a case where these symptoms 
disappeared on the subsidence of the asthma. 

Pathology. —Patients rarely, if ever, die of 
spasmodic asthma, though death may ensue from 
some of Its complications and sequelae; and the 
disease, being a functional one, cannot be said to 
have any morbid anatomy. The onset and depar- 
ture of the attack, and the ever-changing physical 
signs, led Laennec to think that whatever obstruction 
in the bronchial tubes caused the phenomena must 
be of a spasmodic and transitory nature. He there- 
fore concluded that asthma was due to a spasm of 
the bronchial muscles which had been desenbed by 
Reisseissen. Laennec also showed that an asth- 
matic sufferer could sometimes, after holding his 
breath, actually breathe naturally for one or two 
respirations, thus clearly demonstrating that the 
spasm was capable of momentary relaxation. Other 
theories were put forward, and doubt was thrown 
on the existence of muscular fibres in the bronchi, 
until Dr. C. J. B. Williams proved their existence 
by his experiments on the lungs of oxen, dogs, 
rabbits, and other animals, when he caused con- 
traction of the trachea and bronchial tubes by the 
application of electrical, chemical, and mechanical 
stimuli. The muscular coat was shown to be more 
abundant in the smaller tubes than in the larger, 
the former contracting sufficiently to obliterate 
their passages entirely. In asthma, excitation of 
the muscles probably takes place through the 
anterior and posterior pulmonary plexuses, which 
are made up of branches from the pneumogastric, 
recurrent laryngeal, and spinal nerves, and from the 
ganglia of the sympathetic, thus giving the bronchial 
tubes a very wide area of connections. The 
branches of the pulmonary plexus form a network 
round the bronchial tubes, and contain some minute 
ganglia. When the cause is direct, as dust of any 
kind or climatic influence, the spasm may be 
induced by reflex action through these small 
ganglia, or through the pulmonary plexus, though 
It soon extends, involving the pneumogastrics, and 
affecting the thoracic hmscles through the upper 
cervical, phrenic, and dorsal nerves. Where emo- 
tion, fright, or laughter starts the fit, the irritation 
is centric, and causes a motor effect on the pul- 
monary plexus through the pneum(^strics. Where , 
again, indigestion excites it, the sensation passes 
through the gastric branches of the pneumogastric, 
and is reflected by the motor filaments of the 
pulmonary plexus, lastly, where gout, syphilis, 
albuminuria, Skin^sease, and her^ity are the 
excitants, we may regard the blood itself as causing 
the local irritation. S|Msmodic asthma may, there- 
fore, be considered Us a neurosis of the pulmonary 
branches of the ptexns of that name shnilar to other 
neuroses, as hmicrania and sciatica, and giving 
rise, through the motor lierves of the plexus, to 
spasm of the bronchial muscle. See etho Bronchial 
Glands ; and Blood, Motbid Conditions of. 
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Diagnosis — ^Asthma is distinguished from 
hronchttts by the fugitive physical signs ; by the 
spasmodic character of the dyspnoea , and by the 
scant expectoration The breathing in bronchitis, 
when at all difficult, is burned ; in asthma it is 
slow, wheezy, and prolonged , this feature also 
contrasting strongly with the gasping, panting 
dyspnoea generally accompanying pneumonia, 
pleurisy, and some forms of heart-disease From 
croup it IS recognised partially, but not entirely, by 
the age of the patient , and partly by the character 
of the dyspnoea, which in croup is inspiratory, 
whereas m asthma it is mainly expiratory This 
characteristic also distinguishes asthma from spasm 
of the glottis and the various forms of laryngeal 
dyspnoea. The diagnosis from emphysema^ which 
is so often mixed up with spasmodic asthma, is 
founded chiefly on the paroxysmal character and 
violence of the asthmatic dyspnoea, and on the com- 
plete freedom of the intervals, the dyspnoea of 
emphysema being more or less permanent 

Aneurysm of the aorta and other medtasttnal 
tumours often give nse to symptoms so exactly 
simulating spasmodic asthma as to make the dia 
gnosis difficult, and this is to be accounted for by these 
tumours pressing on the pneumogastnc nerve and 
Its branches, and thus inducing an asthmatic spasm 
These cases are, as a rule, however, accompanied 
by a certain amount of stridor ansing from laryn- 
geal spasm, not present in asthma, and this sym- 
ptom IS often of great diagnostic value in obscure 
cases As the tumour enlarges, it causes greater 
pressure on the lungs, trachea, oesophagus, sym- 
pathetic ganglia, or other structures, and produces 
shrill cough, dysphagia, difficulty of inspiration, 
pain in the chest, impulse in the thoracic wall, and 
other well-known aneurysmal symptoms Moreover, 
certain physical signs become evident, e g dulness 
over the first portion of the sternum or to the right 
of it, or between the scapulae , tubular sounds and 
bronchophony close to the sternum, or above one or 
both scapulae , or some form of bruit or murmur in 
the course of the aorta These and other symptoms 
and signs contrast sufficiently with those of spas- 
modic asthma to make the diagnosis from developed 
aneurysm comparatively easy 

In some cases of renal disease in which albumen 
appears in the unne, a form of dyspnoea appears, 
which IS occasionally marked by paroxysmal features, 
and has been mistaken for spasmodic asthma 
Renal (Jyspnoea differs, however, as a rule, in being 
more continuous, and in having for its origin oedema 
of the lung rather than bronchial spasm See 
Respiration, Disorders of 
Prognosis — The question of recovery in cases 
of asthma depends, to a certain extent first, on the 
possibility of the removal of the exciting cause , 
secondly, on the a^e of the patient , thirdly, op 
whether the attacks increase or not in frequency , 
fourthly, on the condition of the lungs and the 
breathing in the intervals 

If the patient be young (say, under fifteen), the 
chest well formed, the attacks tending to dimmish 
in frequency and intensity, and the lungs free in the 
interval, a most hopeful prognosis can be given If, 
on the other hand, the patient be middle-aged, the 
attacks increasing m number and severity, and the 
breathing more or less short in the intervals, we 
may condude that there eiists a considerable amount 
of permanent emphysema, which renders the 
prognosis of an uniavourable character. In every 


instance the detection and removal of the exciting 
cause or causes, as the case may be, exercise a 
chief influence over the prognosis 

Treatment — ^The jmncipal difficulty in the 
treatment of asthma hes in clearly ascertaining the 
nature and origin of the exciting cause I^en 
this 18 discovert two great pnnaples should guide 
us, namely first, to avoid or remove the ex- 
citing cause 5 secondly, to allay and prevent the 
spasm 

Many of the cases arising from direct causes, as 
from dust and chemical vapours, are cured by simple 
avoidance of the exciting cause Where bronchial 
inflammation induces the spasm, the inflammation 
must be subdued by salines and expectorants, com- 
bined with some anti-spasmodic, as belladonna, 
henbane, or stramonium In more chronic instances, 
where some thickening of the walls of the larger 
bronchi and enlargement of the bronchial glands 
exist, iodide of potassium in doses of grs v to 
XV , or iodide of sodium m doses of grs v , or a 
combination of both iodides, has been found very 
beneficial when persisted m for long penods 
Symptoms of lodism may be generally averted b> 
temporarily diminishing the dose and diluting more 
largely with water The waters of Woodhall and 
Purton in England, of Kreuznach m Germany, of 
Saxon m Switzerland, and Salsomaggion in Italy, 
contain iodides largely diluted, and may be bene 
ficially administer^ m asthma. Affections of the 
nose or throat will reqmre attention {see Nose, 
Diseases of) Where the attacks depend on gout, 
syphilis, or renal disease, or are connected with 
skin -disease, treatment must be directed to the 
condition of the blood Arsemc proves of signal 
service in asthma co-existing with eczema, psoriasis, 
or other skin-affections 

Where heredity is the predisposing cause, the 
origin of the disease lies generally in defective de- 
velopment of the frame or of the lung-structure of 
the patient For such persons gymnastic exercises, 
carefully conducted swinging on the trapeze, and 
other means of expanding the upper port of the 
chest and correcting the asthmatic stoop are to be 
employed, combined with tepid or cold sponging 
and as much outdoor life as possible, with walking 
and riding without fatigue The tendency to 
catarrh is thus lessened, and the frame of the patient 
developed and fortified In a large number of 
cases— as, for instance, those arising from climatic 
influences — we have to treat a simple neurosis, and 
to allay the spasm either by climatic or by medianal 
means, of which the former is often* the more 
important, and, owing to the leading part played 
by the idiosyncrasy of the patient, generally the 
most^ difficult In obstinate cases the doctrme of 
contrasts appears the only safe one Where the 
disease has been contracted in a moist climate, a 
dry one must be tried , if in an inland distnct, the 
seaside must be resorted to, but for by far the 
majority of asthmatics the atmosphere of large towms 
is suitable and the smokier the air and the closer the 
streets the more good do the sufferers appear to 
receive London, Glasgow, Birmingham, and 
Bristol are all favourable resorts for cases of neu- 
rotic asthma , and the points of difference between 
their atmospheres and that of the country consist 
(1) in greater dryness 5 (a) in deficiency of oxygen ; 
and (3) in excess of carbomc acid and carbon all of 
which peculiarities appear to exercise a sedative 
effect on the neurosis. Damp^ whether of soil or 

z 
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atmosphere, is usually found to be hurtful, and is 
one of the chief exciting causes of asthma. Nothing 
exemplifies this more completely than the excellent 
results in cases of asthma produced by climates of 
which the atmosphere is dry. 

The medicines most useful in asthmatic attacks 
are antispasmodics, either stimulant or sedadve. 
The former, including alcohol, strong coffee, nitro- 
glycerine, ether, and nitrite of amyl, will prove more 
emcacious where emphysema is present ; the seda- 
tive comprise stramonium, belladonna, Indian hemp, 
lobelia, Datura tatula, to^cco, opium with its alka- 
loids, and drugs of a similar action. These may be 
taken internally in the form of extracts or tinctures ; 
or smoked in pipes or as cigarettes ; or inhaled as 
vapour diffused through the room by burning 
powders or pastilles containing them. A popular 
and often reliable remedy is the vapour arising from 
the combustion of nitre-paper, and other useful 
forms of powder may be devised ; but these should 
be recommended with caution, lest an unfortunate 
habit of indulgence in fuming preparations be ac- 
quired. In the severest attacks the patient can 
neither smoke nor swallow, and in this difficulty of 
introducing medicines into his system we find the 
hypodermic injection of atropine (gr. ^), morphine 
(gr. J-|), and chloral hydrate, or suppositories of 
morphine and belladonna, prove effectual; but if 
albuminuria or emphysema be present, or if the 
pulse be weak, they must not be used. Chloroform 
often acts like a charm in the worst cases, and after 
inhaling 20 to 60 minims the patient will gain the 
sleep which has been denied to him for hours or 
even days ; but as the effect is generally transitory, 
and the use of the remedy not free from nsk, it 
should be dven, if at 4II, in capsules containing a 
measured dose. Iodide of ethyl (lu v-x. ) can be 
inhaled with advantage. Ether is safer, but not so 
effective. Chloral hydrate in doses of 15 to 20 grs., 
repeated every four hours until the spasm subsides, 
has produced not only temporary but even perma- 
nent good in a large number of asthmatic cases, 
and, if watched, may be persisted in for some time. 
In the writer’s hands it has proved a most success- 
ful remedy. In the use of antispasmodics we must 
avoid judging the effects of one from the failure of 
another of the same class ; but in difficult cases we 
must try each in succession — for it often happens 
that the successful remedy is only arrived at after 
repeated trials. 

The mineral waters ot Mont Dore and La Bour- 
boule contain arsenic, and appear to act favourably 
in the more purely neurotic cases of asthma, while 
those of the Pyrenean sulphur springs of Eaux 
Bonnes, Eaux Chaudes, and Cauterets, are reputed 
to exercise a beneficial influence over the malady, 
but they have not been successful in the writer’s 
experience, and it is more probable that they relieve 
by reducing the catarrhal symptoms than that they 
either allay the spasm or prevent its recurrence. 

Compressed-air baths at pressures varying from 
one and a half to one and two thirds of an atmo- 
sphere, and lasting two hours, are of the greatest 
benefit to asthmatics, and appear to reduce the 
sensitiveness of the pulmonary plexus and to 
diminish cough and spasm, but mey must be taken 
in numbers varying from 24 to 50 to be of per- 
manent value. See Air, Therapeutic Use of. 

The dieMic treatment varies m individual cases, 
but as a rule asdimatics should dine early, and for 
the rest of the day limit themselves to liquid food, 


ASTRINGENTS 

such as beef-tea, soups, and milk, combined with 
such an amount of stimulant, in the form of a pure 
spirit, as may be necessary, thus avoiding any dis- 
tension of the stomach and intestines before retiring 
to rest. The diet should consist of brown bread, 
dry toast, and biscuits — excess of starch in any form 
being studiously avoided — a fair supply of plainly 
cooked meat, fish, or poultry, and ahmited amount 
of vegetables and fruit, care being taken to select 
only the most digestible of each class. Stimulants 
may sometimes be taken, but with discernment. 

C. Theodore Williams. 

ASTIGMATISM (i, priv. ; and (rrlytia, a spot 
or point). — Synon. : Astigmism. — Want of sym- 
metry in the anterior refracting surfaces of the 
eyeball, in consequence of which rays of light pro- 
ceeding from a point are not brought to a focus 
upon the retina as a point, but only as a diffused 
s^t. See Vision, Disorders of. 

ASTRINGENTS. — Definition. — Medicines 
which cause contraction of tissues. 

Enumeration. — The chief astringents are; 
Nitrate of Silver; Sulphate of Copper; Sulphate 
of Zinc ; Acetate of Lead ; Perchloride of Iron ; 
Alum ; Tannic and Gallic Acids, and vegetable 
substances containing them, such as Oak Bark, 
Galls, Kino, and Catechu ; and Dilute Mineral 
Acids. Some authors also include in this class of 
remedial agents such articles as Ergot of Rye, 
which contracts the blood-vessels and lessens 
haemorrhage after it has been absorbed into the 
blood, although it has no local astringent action. 

Action. — With the exception of gallic acid, 
the substances already mentioned coagulate or pre- 
cipitate albumen. Dilute mineral acids do not 
coagulate albumen, but precipitate many albumi- 
nous bodies from the alkaline fluids by which they 
are held in solution. When applied to a surface 
from which the epidermis has been removed, the 
other astringents combine with the albuminous 
juices which moisten this surface, as well as with 
the tissues themselves, and form a pellicle more or 
less thick and dense, which in some measure pro- 
tects the structures beneath it from external irrita- 
tion, at the same time that they cause the structures 
themselves to become smaller and more dense. On 
a mucous membrane they have a similar action, and 
they lessen its secretion. It was formerly supposed 
that their action was partly due to their causing 
the blood-vessels going to a part of the body to 
contract, thus lessening the supply of fluid to it ; as 
well as to their effect on the tissues themselves. 
But experiment has shown that, while nitrate ot 
silver and acetate of lead possess this power, per- 
chloride of iron and alum do not, and that tannic 
and gallic acids actually dilate the vessels. The 
astringent action of these latter drugs must there- 
fore be exerted upon the tissues. 

Uses. — Astringents may be employed locally in 
various forms. In the solid form, as a powder, or 
in various preparations such as lotions, ointments, 
plasters, and glycerines, they are applied, espe- 
cially the metallic astringents, to wounds and ulcers 
for the purpose of reducing the size and increasing 
the firmness of exuberant granulations, as well as 
of protecting the surface by forming a pellicle over 
it. They are used to lessen congestion and 
diminish the secretion of the various mucous mem- 
branes ; as a lotion to the eye and mouth ; as a 
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gargle or a spray to the throat , in the form of an 
injection to the nose, urethra, and vagina , and as 
a suppository to the rectum Administered inter- 
nally, several astringents have a powerful effect in 
checking diarrhoea, and certain of them may have 
a local action upon the stomach and intestines. 

The remote action of such astringents as acetate 
of lead and gallic acid, when absorbed into the 
blood, in lessening haemorrhage, is made available 
in the treatment of haemoptysis, haematemesis, 
haematuria, and loss of blood from other parts of 
the body T Lauder Brunton 

ASTURIAN ROSE Pellagra 

ASYSTOLE (i, neg , and erva-roK-fiy a con- 
traction) — Synon Fr Asystohe , Ger Mange- 
lende Zusammenztehung — The most advanced 
stage of progressive failure of the heart, in which 
the ventricular walls have become so feeble that 
the systole is incomplete and highly irregular, and 
the cavities are dilated from over-distension with 
undischarged blood See Heart, Dilatation of 

ATAVISM {atavuSf a grandfather) — The inheri- 
tance of a disease or constitutional peculiarity from 
a generation antecedent to that immediately pre- 
ceding See Gout 

ATAXIC } Tfllfts, order) — Terms 

which originally meant any irregularity or disorder, 
but are now specially applied to irregularity of 
associated or co-ordinated muscular movements 
Ataxia IS frequently used as synonymous with the 
disease known as locomotor ataxy See also Co- 
ordination , Equilibrium , and Friedreich’s 
Disease 

ATAXIC PARAPLEGIA -^See Combined 
Degeneration of the Spinal Cord 

ATELECTASIS (iT€A'^s, imperfect , and 
expansion) — Absence or imperfection of 
the expansion of the pulmonary alveoli which 
normally takes place at birth, the lungs thus re- 
maining more or less in their foetal condition See 
Lungs, Collapse of 

ATHERCMA — See Arteries, Diseases of 

AT H ETCS IS (&dfT 0 Sf without fixed position) — 
Definition — A name given to a condition in 
which the hand and foot are in continual slow, irre- 
gular movement, and cannot be retained by the 
will in any given position 

Descripi ion — The special character of the 
movements in athetosis is that they are slow and 
deliberate They usually affect the arm and leg on 
one side only Voluntary power is considerable, 
but is interfered with by the slow spasm The 
fingers are irregularly ff exed and extended at one 
moment they spread wide apart, the thumb being 
outstretched , thereafter, first one, then another, is 
bent into the palm, and again extended, the move- 
ments being extremely varied They can be ar- 
rested for a moment in certain positions by the will, 
but are then renewed with increased force The foot 
IS usually inverted, the toes being flexed or ex- 
tended, but in less constant movement The 
spasm may cause pain The muscles sometimes 
become hypertrophied The movements m most 
cases cease dunng sleep, in some they do not 
Sensation is often but not always impairs. 


The onset of this condition is generally after an 
attack of hemiplegia, usually shght, and when it has 
been thought to be pnmary it has probably been 
the sequel to an attack of paralysis so tnfling as to 
escape definite notice. Sometimes it has been 
preceded by sudden slight hemiansesthesia. Most 
patients who have presented the typical form have 
been in middle life 

Athetosis differs little from the spastic move- 
ment so common after hemiplegia in children The 
slowness of the movements is its chief distinction, 
with the slighter degree of weakness and the fact 
that the movements are less related to voluntary 
movement These distinctions are not absolute 
The disorder of movement after hemiplegia may be 
identical in character with athetosis, and both are 
essentially the same in general relations In what 
is termed ‘athetosis’ the cerebral lesion is so 
placed as to cause in most cases no distinct hemi- 
plegia , but Its occurrence is indicated by the sud- 
den symptoms which precede the slow movement 
Typical athetosis may succeed hemiplegia. 

Pathology — It is probable that the seat of the 
lesion in athetosis is generally the optic thalamus or 
Its neighbourhood The sudden onset of the disease 
and the slight affection of sensation are in favour of 
this explanation of cases in which there is no dis- 
tinct hemiplegia Charcot believed that all post- 
hemiplegic chorea-like movements depend on the 
implication of fibres outside the optic thalamus In 
a case of simple ataxy after hemiplegia — an analo- 
gous condition — the writer has found a cicatricial 
sclerosis extending across the optic thalamus, and 
probably left by a patch of softening The sym- 
ptoms, perhaps, may be produced in vanous ways, 
since the regulation of the motor processes in the 
cortex is complex One cause may be a state of 
disordered action of the motor cells of the cortex, 
due to a prevention of the upward influence from 
the cerebellum The great frequency of such 
‘ mobile spasm ’ (as it may conveniently be termed) 
after infantile hemiplegia, when the lesion involves 
the white substance as well as the central ganglia, 
and even the motor cortex, suggests that this form 
may be due to disordered action of imperfectly 
controlled structures capable of greater recovery of 
function than in adult life 

Prognosis — This is unfavourable , but shght 
cases may improve and more use of the hand be re- 
gained by practice 

Treatment — Nervine tonics may do some 
good The continuous current has been said to 
lessen the spasm, but, as a rule, it fails The 
positive pole may be placed on the spine or brachial 
plexys, the negative on the muscles involved The 
sedulous cultivation of the power of ordered move- 
ment by regulated gymnastics for the hand probably 
does more than any other measure. Upward 
massage sometimes seems to be of shght service. 
But the condition is one very little amenable to 
treatment. W, R, Gowers. 

ATONIC } r6yot, tone) -—Terms 

implying want of tone, power, or vigour of particular 
organs, especially of those which are contractile. 
See Tone, Want o£ 

ATRESIA (4, pnv. ; and rirpn/it, I pierce)^ — ^Ab- 
sence of a natural opening or passage, whether con- 
genital or caused by disease. 
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ATROPHY, GENERAL.— Synon. : Marasmus. 
Definition.— A trophy means, etymologically, 
simply -want of nourishment (A, priv. ; and 
noari^ment), but the term is commonly applied to 
the condition resulting from this— namely, wasting. 
Generai atrophy is usw to denote wasting in which 
the whole body participates. All acute diseases are 
accompanied by emaciation. The use of the word 
‘atrophy* is, however, confined, as a rule, to cases 
where the interference with nutrition has been 
gradual, and the loss of flesh consequently slow. 

i®TiOLOGY. — Atrophy is common enough at all 
periods of life. In infants and children it is due, in 
me majority of cases, to chronic functional derange- 
ments which interfere with the digestion and elabora- 
tion of food. Less frequently it is a consequence of 
organic disease. In adults general atrophy seldom 
results from any other cause than organic disease. 
In old age atrophy is a common consequence of the 
degenerations of tissue which accompany the decline 
of life. The interference with nutrition may, how- 
ever, be aggravated by the presence of disease. 

In infants under twelve months old there are four 
principal causes to which persistent wasting can 
usually be referred — namely, unsuitable food ; chronic 
vomiting (gastric catarrh); chronic diarrhoea (in- 
testinal catarrh) j and constitutional diseases, such as 
inherited sy-philis or tuberculosis. Bad feeding, by 
setting up a chronic catarrhal condition of the 
stomach and bowels, is a frequent cause of both 
vomiting and diarrhoea, but it may produce atrophy 
without either of these symptoms. When an infant 
is fed, for instance, with large quantities of farina- 
ceous matter — a form of food which is alike indiges- 
tible and innutritious— a very small part only can 
enter as nutriment into the system. The remainder 
passes down the alimentary c'anal, and is ejected at 
rare intervals in an offensive putty-like mass, or in 
hard roundish lumps. The child, therefore, although 
overloaded with food, is really* under-nourished, and 
loses flesh as long as such a diet is persisted in. If, 
as often happens, diarrhoea or vomiting be set up 
by the irritation to which the digestive organs are 
subjected, wasting is more rapid and the danger of 
the case is increased. Wasting, indeed, will be 
found in every case where the food selected is un- 
fitted for the child, and thus it is not infrequently 
seen in infants who are fed upon milk and water 
alone. The casein of cow’s milk is difficult of 
digestion by many infants on account of its tendency 
to coagulate into a large firm clot like a lump of 
cheese. In this respect it differs from the curd of 
human milk, which forms light small flocculent 
coagula, and is digested without difficulty. Special 
preparation is therefore generally required to render 
cow’s milk a suitable diet for a young child. 

It is not only, however, unsuitable food which is 
a cause of atrophy in infants. Catarrh of the 
stomach and bowels may be present, although the 
feeding is in all respects satisfactory. Infants are 
excessively sensitive to chills, and catarrh of their 
delicate digestive organs is easily excited. Now, 
catarrh of a mucous membrane is always ac- 
companied by an increased flow of mucus, and this 
alkaline secretion soon begins to swarm with 
bacteria which set up decomposition in the food 
taken. Gastric disturbance from this cause may be 
seen in new-born infants, who thus are rendered for 
the time in(^pable of digestii^ even their mother’s 
milk. In such cases the fault is usually attributed 
to the milk, which is said to be unsuited to the 
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child ; and the mother is compelled, much against 
her will, to wean her baby and feed it in a different 
way. So long as the derangement continues, how- 
ever, no food appears to agree, and the child often 
after a time dies exhausted. 

Between the ages of one and three years atrophy 
is commonly associated with rickets. In these 
cases the wasting is noted chiefly about the chest 
and limbs, for the belly is large and swollen from 
flatulent accumulation. At this age children are 
still liable to waste from catarrh of the stomach and 
bowels ; indeed, rickets is itself often complicated 
by such derangements. Sarcoma of the internal 
organs is also sometimes found at this time of life, 
and is attended with extreme emaciation. 

After the fifth or sixth year chronic pulmonary 
tuberculosis begins to appear. Cases of heart- 
disease as the result of acute rheumatism are also 
more frequently seen. Diabetes mellitus, too, is 
sometimes met with. All these diseases may pro- 
duce much interference with nutrition. 

From the time that the child begins to take other 
food than that furnished by his mother’s breast, he 
is liable to worms in the alimentary canal. The 
presence of worms is frequently accompanied by loss 
of flesh, not, perhaps, so much on account of the 
parasites themselves, as on account of the derange- 
ment of the digestive organs which is associated 
with them. Emaciation due to this cause may 
sometimes be extreme. 

In the adult marked atrophy is almost invariably 
a sign of serious organic disease. All chronic 
ailments are not accompanied by marked wasting. 
Purely local diseases lead to little loss of flesh unless 
they affect some part of the digestive apparatus, or 
of the glandular system which is concerned in the 
elaboration of nutritive material ; or otherwise 
directly influence the processes of nutrition. Thus, 
emaciation quickly results from gastric ulcer or 
chronic dysentery, but chronic tuberculosis may 
produce little diminution in weight so long as the 
disease remains a limited local tuberculosis, and so 
long as there is no pyrexia, diarrhoea, or profuse 
expectoration. The most marked atrophy is pro- 
duced by general tuberculosis, cancer, and the 
infective diseases such as syphilis ; by those which 
set up a persistent drain upon the system, such as 
severe albuminuria, chronic haemorrhages, and long- 
continued suppurations ; or by those which directly 
impede the passage of nutritive material into the 
blood ; and in the latter class of diseases, influences 
which act directly upon the thoracic duct, such as 
obstruction to its passage from pressure by aneurysm 
or other tumour, must not be overlooked. There 
is a form of atrophy sometimes seen in hysterical 
females, depending upon disordered innervation, in 
which the most extreme emaciation may be reached. 
Such cases are marked by a dislike to food which 
may amount to absolute loathing. See Neuras- 
thenia. 

Anatomical Characters. — The most marked 
post-mortem appearance in this condition is 
diminution or loss of fat, especially of the subcu- 
taneous adispose tissue ; and this is accompanied by 
wasting of the tissues and organs generally. The 
histological elements are reduced in size without 
undergoing, as a rule, actual numerical diminution. 
With the atrophy is often associated a certain amount 
of fatty degeneration. 

Symptoms. — The symptoms of general atrophy 
are loss of flesh, loss of colour, and loss of strength. 
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combined with other special phenomena ansing from 
the pirticular disorder to which the impairment of 
nutntion is due 

Treatment — The treatment of general atrophy 
consists in removing, if possible, the impediment to 
efficient nutrition In the case of a child the diet 
must be selected with care. Excess of farinaceous 
food is to be avoided, and cow’s milk must be sterilised 
and if necessary diluted with barley water Warm 
woollen clothing should be insisted upon, and special 
attention should be paid to the warmth of the feet 
Any gastric or intestinal derangement must be at 
once remedied, plenty of fresh air should be ob- 
tained, and perfect cleanliness strictly enjoined In 
an adult the disease which is the cause of the mal- 
nutrition must be sought for and submitted to treat- 
ment Efforts should be made, on the one hand, 
to arrest any drain upon the system , and, on the 
other hand, by a judicious arrangement of the 
dietary and by attention to the eliminatory organs, 
to remove all obstacles to nourishment Even in 
cases of organic and incurable disease much benefit 
may often be derived from due observance of 
physiological laws Eustace Smith 

ATROPHY, LOCAL. — This condition signifies 
atrophy of a part of the body which may be 
pioduced by various causes. 

Physiological Atrophies —These form a dis- 
tinct class, where atrophy of a part of the body takes 
place in the ordinary course of development, Such 
are the wasting of the thymus gland in early life, and 
of the mammae and sexual organs after a certain age 
Most commonly the atrophy is here closely connected 
either with the involution or perhaps the deve- 
lopment of some correlated organ, but it is not 
possible to say what the nature of this connection is, 
whether one of nutrition or innervation 

Acquired Atrophies — The conditions thus 
distinguished possess most interest for the practical 
physician "Wasting of any part of the body during 
life, when not physiological, usually depends either 
upon some interference with the blood-supply, or 
some disturbance of innervation , but to these must 
be added, in the case of organs which have an 
active and continuous function, disuse or over- 
stimulation Deficient blood-supply, which causes 
atrophy, may be produced by the obstruction of a 
nutrient artery, especially if it be gradual, since 
sudden blocking will produce more complicated 
phenomeha Constant pressure is a cause of atrophy, 
because it interferes both with the blood supply 
and with the vital actions of the tissue-elements. 
Intermittent pressure, on the other hand, by causing 
hyperaemia, is more likely to lead to hypertrophy 
Moreover, inadequate renewal of blood— that is, 
filling of the vessels, even to excess, with venous 
blood — or venous engorgement, though at first it 
may cause enlargement, mostly leads to atrophy in 
the end , as is seen in the intralobular zones of the 
liver in cases of disease of the heart obstructing the 
circulation Many forms of atrophy in old age are 
clearly dependent upon senile obstruction of the 
arteries, for example that of the skin, spleen, and 
kidneys The instances of atrophy from disturbed 
innervation arc less easy to discnminate, except 
where there is actual paralysis In diseases where 
the nutritive centre is destroyed — progressive mus- 
cular atrophy and infantile spinal paradysis — loss 
of power in the muscles is accompanied 1 ^ wasting, 
far more rapid than that which results nom disuse 
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altme. Division of the nerve of a kmb produces 
rapid wasting of the muscles no longer used, and 
this 18 accompanied m the end by some diminution 
in the size of the bones and accessory parts. Local 
atro{diy of the skin is sometimes seen in regions 
limited by the distnbution of a nerve, especially 
some branch of the fifth , and more extensive 
atrophy of one side of the face or head, equally 
marked out hy nervous distnbution, and resembling 
some cases of congenital atrophy, has also, though 
rarely, been observed In such cases the wnter 
has found anaesthesia of parts corresponding to 
branches of the fifth nerve, but absence of muscular 
paralysis, such as would be due to affection of the 
seventh nerve 

Disuse produces atrophy only in organs whose 
functions are active and constant, such as nerves 
and muscle Nervous tissue wastes constantly, and 
sometimes rapidly, when impulses cease to traverse 
it. This IS seen not only m the nerves of paralysed 
limbs, but even in the nerve-centres where any 
interruption of the nervous channels, either above 
in the cerebrum, or below in the nerve trunks, is 
followed by degeneration, ending in atrophy, of the 
whole nervous tract leading from the cerebral cortex 
to the peripheral termination — so-called secondary 
degeneration of the cord In muscular tissue the 
wasting is almost as constant, but hystencal paralyses 
make an exception, the helpless limbs preserving 
their nutrition in a surprising manner In organs 
whose functions are intermittent or periodic, disuse 
does not appear necessanly to produce atrophy, as is 
seen in the testicles, ovaries, and mammae 

That excessive stimulation or overwork may 
produce atrophy is seen in degenerative diseases 
of the nerve-centres arising from undue mental 
activity , and of the sexual organs from excessive 
indulgence Overwork of muscles very rarely 
produces atrophy , but the wnter has seen instances 
where special muscles were exposed to strain while 
the general nutrition was low Atrophy of muscles 
IS said to occur in soldiers when badly fed, after 
long exhausting marches 

Unexplained Atrophies —Cases of local 
atrophy occur of which it is impossible to give any 
satisfactory explanation Such are the conditions 
known as linear atrophy of the skin , some remark- 
able cases of atrophy of bone, especially of the 
skull {fragtlitas osstum)^ and of some parts of the 
cerebrum Atrophy of the thyroid gland appears to 
be certainly the cause of the disease called myx- 
cedema, but the cause of the original atrophy is un- 
known 

It IS possible that defidency of special kinds ot 
food may lead to atrophy of special organs— thus 
deficiency of lime may make the bones soft, and 
deficiency of iron arrest the development of blood- 
corpDscles ; but even these famihar instances must 
be accepted with a little reserve In the same way 
It is still doubtful whether any special drugs, such 
as iodine, can produce atrophy of special glands 

Patholoqy — Wasting may occur simply, or as 
a consequence of change of substance, or from the 
intrusion of some new material i in othar words, 
there may be stmpie atrophy, atroj^y from 
^eratimy or atrophy by suhtttution^ The first 
IS probably rare , generally some change of Sub- 
Stance occurs. Tl^ most frequent degenerative 
process is ftitty degeneration , the albuminous sub- 
stance being replaced by fatty matter, which, if 
afterwards absorbed, leaves a void Organs thus 
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affected tnay be apparently enlarged, though the 
original substance is wastM. Atrophy^ from sub- 
stitution is seen when the connective tissue of an 
organ, for instance, increases, compressing and 
destr03dng the other tissue-elements ; and these not 
being renewed when the newly formed connective 
tissue contracts, the whole organ is diminished in 
bulk. This is seen in all the chan^^es called 
cirrhosis or fibroid degeneration, as in cirrhosis of 
the liver and kidneys. See Fibrosis. 

Treatment.— No general rules can be laid 
down for treating all cases of local atrophy. Where 
the blood-supply is deficient, we have rarely any 
means of supplementing it; where innervation is 
at fault, it is seldom under our control. In 
general, harm rather than good results from any 
attempt to attract blood by artificial irritation. In 
the case, however, of atrophy from disuse of the 
nervo-muscular system, a line of treatment, and 
more especially of prophylaxis, is very early indi- 
cated ; this is, to keep the muscles in exercise by 
artificial means, particularly by electricity, or by the 
processes of friction and kneading combined with 
passive movement {see Massage). In this way so 
much of the atrophy as is due simply to disuse may 
be checked for the future, and even the former loss 
repaired. We shall, moreover, never do harm by 
attempting to supply some special elements of food 
which appear to be deficient, as iron for the blood 
and phosphorus for the bones or nervous system. 

J. F. Payne. 

AUDITORY MEM0RY.-5<fd Aphasia. 

AUDITORY NERVE, Diseases ot~See Ear, 
Diseases of; and Hearing, Disorders of. 

AURA {aUpa^ a breeze). — A peculiar sensation, 
subjective in origin, immediately preceding an 
epileptic or hysterical convulsion, and named re- 
spectively aura epilepttca and aura hysierua. The 
word was adopt^ at a time when the arteries were 
believed to contain air because the sensation 
described was that of the passage of cold air from 
the trunk or extremities to the head; but it has 
been extended so as to include any phenomenon, 
whether sensory or motor, that ushers in a fit of 
epilepsy or of hysteria. 

AURAL DISEASES. — See Ear, Diseases of. 

AUSCULTATION {ausailto, I listen). — A 
method of physical examination, which consists in 
listening over various parts of the body, either by 
the direct application of the ear {immediate auscuU 
tation), or by the aid of special instruments 
{mediate auscultation)^ for the purpose of studying 
certain sounds produced in health and disease. 
See Physical Examination. 

AUSCULTATORY PERCUSSION.— A method 
of physical examination, in which the sounds 
elicited by percussion are studied by means of 
auscultation. See Physical Examination. 

AUSTRALASIA. — The portion of Polynesia 
lying between lo® and 50° S. latitude, and 110° E. 
and 170® W. longitude, which may be said to 
include Australia, Tasmania, New Zealand, the 
Fiji Islands, the New Hebrides, and some less 
important islands. 

Australia. — The climate of the vast continent 
of Australia, which is partly temperate and partly 


tropical, depends, first, on its latitude, and, 
secondly, on its conformation, the mountain ranges 
being distributed along the coast-lines, especially 
on the eastern shores. In the interior, which is 
comparatively flat, and believed to be for the inost 
part a sandy desert, there is great heat and little 
rain. The hot winds from the interior are often 
sufficient, in the summer, to raise the thermometer 
to 127° F., and on the amount of protection 
from these enjoyed by the various towns depends 
their climate. There are also sea-winds from the 
N. and N.E. The southerly winds, prevailing 
chiefly from November to February, blow from the 
Antarctic Circle, and are cold winds of great 
velocity, ending in heavy thunderstorms. In the 
tropical region the rainfall is from November to 
April; and in the temperate, which lies to the 
east and south, it prevails only in the winter 
season. 

The following are among the principal towns or 
centres to which invalids proceed : — 

Adelaide, the capital of South Australia, lat. 35® 

S., long. 135^° E. This place suffers from great heat 
and drought. The mean temperature is 65°, the 
maximum 1 1 5°, and the minimum 34° ; the range 
being 81°, and the mean daily range 20°. The 
humidity is 60 per cent, and the rainfall 21 inches, 
but varies greatly. The soil is sandy. 

Brisbane, the chief town of Queensland, lat. 27^® 

S., long. 153° E. The climate is almost tropical. 
The mean temperature is 70®, the maximum is 
108®, the minimum 34° ; the range 74°, with a 
mean daily range of 21°. The rainfall is 51 inches, 
and the mean humidity 76 per cent. Queensland 
is for the most part elevated ; and the climate of 
the Darling Downs, on an average 2,ocx) feet above 
sea level, is considered very fine. The townships 
at Toowoomba and Warwick in this region may be 
recommended. 

Melbourne, the capital of Victoria, lat. 38° S., 
long. 145® E. It has the reputation of being a 
healthy and agreeable residence ; the climate being 
dry and temperate, and far cooler in summer than 
that of Sydney. Mean temperature 57®, maximum 
III®, minimum 27°, showing a range of 84° ; daily 
range 18®. Mean humidity 72 per cent. Rainfall, 
26 inches. 

Perth, in Western Australia, very healthy, but as 
yet little suited to the requirements of invalids. 
The temperature is 63° (mean), and the rainfall 30 
inches in no days. 

Sydney, the capital of New South Wales, lat. 34® 

S., and long. 151® E. The climate of New South 
Wales is clear and dry, the temperature depending 
more on the altitude than on the latitude. The 
plains in the interior, swept by hot winds, are very 
dry, while the coast-distnets have abundant rain. 
Mean temperature 62*5®, maximum 107°, minimum 
36°; range 71® ; mean daily range 14®. Humidity 
72 per cent., and rainfall 50 inches. Paramatta, on 
Port Jackson, is drier and cooler than Sydney 
(Lindsay) ; and the Illawara district, including the 
stations of Eden and Twofold Ba^, is suitable for 
invalids; but the finest climate in Australia for 
pulmonary cases is to be found in the Riverina, a 
district lying between Queensland, the Blue Moun- 
tains, and the central desert, consisting of rolling 
prairie and undulating downs, with a rainfall 
ranging from 5 to 24 inches, the average 
being 14 inches, and a clear bright atmosphere, 
most exhilarating in its effect on invalids, who at the 
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settlements of Denihquin, Bathurst, Menindee, and 
the various sheep-farms, pursue an open-air life by 
day, and often V I'lght, with great advantage 
The district of Bourke, 500 miles from Sydney, is 
also well spoken of 

Tasmania — Tasmania lies 150 miles south of 
Australia, between lat. 40° 40' and 43° 38', and is 
mountainous, with a deeply indent^ coast-line 
The climate is more temperate and equable than 
that of the south coast of Australia In winter the 
cold IS sufficient to produce thin ice in the low 
lands, and snow-showers m the higher ranges 
The mean temperature of Hohart Tcwn on the 
S E coast is 54°, the summer mean being 62° and 
the winter 47° The rainfall varies greatly, from 
100 inches at Macquane Harbour on the W coast 
to 24 inches at Hobart Town, distributed over 145 
days The prevalent winds are from the N E 
and S W The climate is favourable to infant life, 
and the country is regarded as a sanatorium for 
invalids 

New Zealand — New Zealand lies between 
34° 50' and 47° 50' S lat , and consists of a North 
and a South besides smaller Islands The North 
Island is for the most part volcanic, and abounds 
in hot springs, which are extensively used, and 
active craters, which impart an important influence 
to Its climate The South Island contains a lofty 
range of snow-clad mountains, whose lower slopes 
form on the eastern shore a series of terraces known 
as the Canterbury Plains, and other fertile regions 

The climate is mild and bracing, but decidedly of 
a windy character, and not suited for all invalids 
at Auckland in 1876 no calm day was recorded, the 
prevalent winds being W S W The mean tem- 
perature of the North Island is 58°, of the South 
54° The maximum varies from 87°, at Christ 
Church, to 75°, at Hokitika, and the minimum 
from 25° to 34° in the South Island Cold is as a 
rule unknown in the North Island, while in the 
South there are a few snowy days each year on the 
coast The rainfall varies from 32 inches in 135 
days at Christ Church, to 131 inches in 1 86 days at 
Hokitika 

Fiji Islands — The Fiji Islands, partly of 
volcanic and partly of coralline origin, have a 
tropical climate, moderated by the trade-winds, so 
that the mean temperature does not exceed 80°, the 
minimum being given as 65°. The rainfall is 
chiefly from October to April — the hot season — and 
varies from 124 to 215 inches in 170 days See 
Climate, Treatment of Disease by 

C Theodore Williams 

AUTO-INTOXICATION (aiW-ds, self, ro(iK 6 y, 
poison) —Definition — By auto intoxication is 
meant a process of poisoning brought about by some 
substance or substances produced by the body of 
the poisoned animal 

Description — Certain diseases which are not 
stnctly included in this definition are sometimes 
quoted as examples of auto-intoxication 

(I) In the first place, the specific infectious 
fevers must be mentioned The symptoms of these 
diseases are produced by products of the speafic 
microbe, and not by substances formed in the course 
of the patient’s metabolism (2) Secondly, the 
so-called gastnc and intestinal auto-intoxications arei 
for an analogous reason, not to be regarded as 
mstances of this kind of TOisoning, for the condition 
of the urine and feces m these cases shows that tijiere 


is an increase of bacterial putrefaction in the ali- 
mentary canal When this putrefaction is lessened, 
these symptoms disappear, and we are therefore 
justified in concluding that these are cases of intoxica- 
tion by substances manufactured m the alimentary 
canal by micro-organisms. The fact that these 
substances are produced to a lesser extent in health 
shows that these morbid conditions may be merely 
exaggerations of the ordinary events of healthy life, 
but is not a valid reason for including these cases 
among the auto-intoxications 

Instances of auto-mtoxication will be here con- 
sidered (i) experimentally, and (2) clinically 
1 Experinnental — The most striking mstance 
of auto-mtoxication among higher animids is the 
series of events resulting when the animal breathes 
in a closed space, although m the final asphyxia 
other factors probably play a more important part 
Among bactenal forms of life auto-intoxication 
is a common occurrence under artificial conditions 
of growth It is produced, not by deficient excre- 
tion of a poison from the cell, but by the accumu- 
lation of a poisonous substance in the culture- 
medium The causes of this auto-intoxication are 
known in some cases For instance. Bacillus 
pyocyaneus produces an enzyme-like body, which 
can be precipitated and punfied by alcohol, and 
which destroys fresh cultures of Bacillus pyocyaneus, 
as well as those of other micro-organisms 

One argument for the occurrence of auto-intoxi- 
cation in man and higher mammals is based on 
experimental evidence Vanous excretions, secre- 
tions, fluids, and solids of one healthy animal are 
toxic for another animal of a different species It 
IS possible, therefore, that these proaucts may 
be toxic also for the animal by which they are 
formed Failure of excretion, or of destruction, of 
these poisons might lead to auto-mtoxication 
Generally speaking, substances poisonous for one 
species of mammal are also poisonous for another 
species vanous species, however, differ largely 
in susceptibility , moreover, in the case of certain 
toxins which destroy the red corpuscles, there are 
many exceptions to this generalisation Only in a 
few cases has an ammal product been shown to be 
toxic for the organism which forms it These cases 
are mentioned in the following account of the 
toxicity of vanous organic flmds and solids 

Urine — The urine of many animals (especially 
of herbivora) is toxic for other ammals The 
symptoms produced by intravenous injection of 
human unne into a rabbit are myosis, acceleration 
of respiration, frequency of micturition, lowermg of 
temperature, and finally coma, with or without 
convulsions French observers give the average 
mmimal lethal dose as 40 c c per kilogramme of 
animal The toxicity of human* unne vanes under 
different circumstances 10 health. It is diminished 
in old age and by fasting, and increased by muscular 
exerase The toxicity is said to be least when sleep 
begins, and much ^eater dunng waking hours. 
Qualitative differences between «ie urme of the 
night and day have been recorded The unne 
contains a large number of substances which are 
able to produce morbid symptoms and ultimately 
death In view of recent research, it is probable 
that much of the toxiaty of the unne is due to the 
salts of potassium which it contains. After dialysis, 
however, the unne is stated to be still toxic 
Further, a certain connection has feen trac^ in 
some cases between the toxicity of the unne and the 
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amount of conjugated sulpho*acids present The 
latter are evidence of increased bacterial putrefaction 
in the alimentary canal 

On comparing the figures given by various authors 
as representing the average toxicity of normal urine) 
they are found to differ very widely one firom 
another. Beuing this in mind, the statements that 
have been made as to the toxicity of the urine in 
various patholc^ical conditions must be received 
with great caution. These statements are for the 
most part unconfirmed. 

Blood. — The serum of one species of animal iS) 
generally speaking) toxic for another species—apart 
fiom its hsemolytiC) coagulativC) or agglutinating 
powers. Albuminuria has been recorded as the 
result of the injection of serum from another animal 
of the same species but of different sex. Doubtless 
some of the effects of the serum are due to changes 
in the plasma brought about by clotting : among 
these is the rise of temperature. Recently it has 
been found that the blo<m of the cat after clotting 
becomes toxic for the same animal ; and Richet has 
recorded a choreiform condition in dogs brought 
about by repeated injection of dog’s blood. 

Among other toxic substances should be mentioned 
biU^ saliva^ gastru juue^ and extracts of supra-renal 
capsules^ thyroid glands and muscles. Sterile sweat 
is said to be non*toxic (Brieger). 

The kidneys excrete many poisonous substances 
from the body) but there is another organ —the 
liver — whose fonction as a destroyer of poisons can 
be regarded as well established. The liver has the 
power of destroying certain poisons (e.g. some 
alkaloids) when introduced into the blood-stream. 
Doubtless the liver acts similarly in health ; and we 
might therefore expect thkt in diseases of the liver 
auto-intoxication would occur from impairment of 
this function. Other organs have been supposed to 
act as destroyers of p>oisonS) notably the thyroid 
gland } they will be mentioned later. 

2 . Clinical. — The occurrence of auto-intoxica- 
tion has been thought probable in the following 
conditions : 

1. Breathing in a closed space.— The mere 
excess of carbon dioxide in the air does not account 
for the resulting symptoms ; for air containing a 
large quantity of this gas may not give rise to them) 
although air that has been ‘ vitiated ’ by breathing 
does, and yet contains less carbon dioxide than in 
the first case. It is not quite clear) moreover) to 
what extent the symptoms are due to a substance 
excreted by the lungs, or by the skin. It is of 
course possible that the bacteria of the skin may 
produce a toxic substance. 

2. Diseases of the kidneys.— In uramia and 
puerperal eclampsia some of the symptoms at least 
are probably due to auio-intoxication. With regard 
to uraemia, it may be said that no substance known 
to occur in the urine is capable of producing all the 
symptoms of this condition, though many (urea. 


salts of potash and ammonia, carbamic acid, &c. ) 
have been suggested as causes. 

3. Diseases of the Liver. — ^Among these may 
be mentioned acute yellow atrophy ^ and cases of 
severe jaundice from any cause, ft is stated that 
bile-salts cause diminished frequency of the heart- 
beats — a common synnptom in jaundice. 

4. Diseases of the thyroid glsind^-Myoc- 

oedema^ cachexia strumiprivay exophthalmic goitre, 

5. Diabetes. — The causes of diabetic coma are 
unknown, though acetone and ;8-amido-butyric acid 
have been suggested. 

6. Addison’s disease. — Many physiological 
experiments can be explained by the hypothesis that 
the supra-renal capsules render certain poisonous 
substances innocuous. It is therefore conceivable 
that the abolition of the function of these glands 
would lead to an auto-intoxication. 

7. Burns. — Some of the symptoms of severe 
burns are due to the circulation in the blood of some 
poisonous substance, -produced at the seat of the 
injury. 

8. Gout.— The statement that gout is an auto- 
intoxication does not alter the degree of obscurity in 
which the pathology of this disease is shrouded. 
The presence of so^um urate in the various joint 
structures is doubtless a cause of the local symptoms. 

In the present state of knowledge, auto-intoxica- 
tion should be regarded as a suggestive conception 
founded upon analogies. Although its occurrence 
is probable in certain diseases, the experimental 
evidence is insufficient to allow of very definite 
statements as to the conditions in which auto -intoxi- 
cation plays a part, and still less as to the sub- 
stances producing it. Walter Myers. 

AUTOPHONIA (a^r(is, himself ; and the 

voice). — A physical sign obtained by studying the 
modifications of the resonance of the observer’s 
own voice during auscultation. See Physical Ex- 
amination. 

AUTOPSY.— Necropsy. 

AX-LES-THERMES, In the South of 
France. — Thermal waters. See Mineral 
Waters. 

AXON an axle). — The largest and longest 

of all the processes proceeding from a nerve-cell is 
called the axon. , The axon is the channel by which 
impulses are conveyed from the cell. 

AZORES; St. Michael. — Warm, very moist, 
equable climate. Mean winter temperature 58° F. 
Prevailing winds N. and E. See Climate, Treat- 
ment of Disease by. 

AZOTURIA. — A condition of the urine in which 
there exists an absolute and relative excess of urea, 
without accompanying pyrexia. See URINE, Morbid 
Conditions of. 
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BABINSKrS 8IQN<-This term is applied to 
a modification of the superficial plantar refiex, 
obtained by stroking or ticklmg the sole of the foot 
In normal persons the reflex starts with flexion of 
the toes, followed by dorsiflexion of the ankle and 
flexion of the knee and hip {flexor response)* In 
patients who are the subject of degenerative changes 
m the lateral columns of the spinal cord (pyramidal 
tracts) the reflex occurs more slowly and starts 
with extension of the great toe, followed by the 
other toes, with increase of the curvature of 
the plantar arch {extensor response) This pheno- 
menon was first described by Babmski it is of 
value in differentiating cases of organic disease of 
the lateral columns from so-called > functional * 
conditions — See Spinal Cord, Diseases of 

W Cecil Bosanquet 

BACILLI a little rod or staff) — Synon.; 

Fr Bactlles , Ger Bactllen See Baci eria 

BACILLI, various — See under Diseases pro- 
duced by them 

BACILLUS COLI COMMUNIS —Synon : 
Bacterium colt commune , Colon-bacillus 
Ihe B colt communis y a constant inhabitant 
of the intestinal canal of man and several other 
mammals, is a short rod with rounded ends, some- 
times ovoid in shape, 2 or 3)U in length by o 4 
to o 6/u in breadth ‘ Thread ’ forms, 6 to lOft or 
more in length, are of common occurrence m arti- 
ficial cultures The bacillus is feebly motile — its 
activity varying greatly in different specimens 
it possesses from 2 to 10 lateral flagella The 
organism stains well with all the aniline dyes, but is 
decolorised by Gram’s method 

It IS a facultative anaerobe, growing readily upon 
artificial nutrient media (even those containing as 
much as o 15 percent of phenol) at temperatures 
ranging from 20° to 42° C Spore-formation does 
not occur Its thermal death-point is 60® C , the 
time of exposure being ten minutes 
Cultural Characters —Gelatine Plate-cuU 
tui es — The superficial colonies, at first round and 
almost transparent, later become opalescent, spread 
rapidly and show irregular crenated margins, with 
granular surface marked by ridges and furrows, and 
heaped-up centres The deep colonies are sphen- 
cal, of a pale buff colour, and granular in appearance 
The gelatine is not liquefied 

Gelatine Streak-culture shows a white shining 
flat growth, with irregular margins, spreading out 
laterally from the needle-track In old cultures 
the growth becomes iridescent, and a hazy ‘ ground 
glass * appearance of the adjacent gelatine is noted 
Gelatine Stab-culture — White spherical colonies 
develop in the entire extent of the needle-puncture, 
afterwards becoming confluent Growth also spreads 
over the surface of the gelatine from the point of 
entrance One or more gas-bubbles may appear in 
the depths of the medium. 

Su^r-gelatine Shake-culture — Abundant forma- 
tion of gas (COj and H) is evidenced by the appear- 
ance of numerous bubbles of gas m the substance of 
the medium. 

Bouillon, — A uniform turbidity is noted in this 


medium after from xo to 12 hours, a fair amount of 
deposit being apparent at the bottom of the tube at 
the end of two ^ys A peculiar fiunt odour is given 
off from bouillon-cultures, and the presence of indol 
can be demonstrated in from 24 to 72 hours 

Agar Streak-culture shows a luxunant growth in 
the form of a raised thick moist shining greyish- 
white sticky layer 

Streak-culture on Inspissated Blood-serum — 
Growth as on agar The medium is not liquefied. 

Potato-culture — A thick slimy layer of a buff or 
brownish-yellow colour develops upon the surface of 
the potato The substance of the potato may or 
may not be discoloured 

Milk culture — The milk is curdled in from 24 
to 48 hours as a result of the action of the lactic 
acid produced by the growth of the bacillus 

Pathogenesis — The B coli communis is 
pathogenic for the ordinary laboratory ammals, 
1 e rabbit, guinea-pig, mouse, although variations 
in virulence among different specimens are quite 
common Those strains which are but slightly 
pathogenic can usually be exalted in virulence by 
means of intraperitoneal or intrapleural passages 
Virulent cultures, when introduced mto serous 
cavities, frequently cause a true septicaemia, and the 
colon-bacillus can then be recovered post mortem 
from the heart-blood When less virulent cultiva- 
tions are injected, or the subcutaneous method of 
inoculation is employed, death ensues either from 
toxaemia or from pyaemia, small masses of the bacilli 
being found in tne spleen and other organs, giving 
rise to localised collections of pus , in other cases 
again, a local abscess only is produced — the animal 
ultimately recovering 

In man the colon-bacillus has its normal habitat 
in the mtestmal canal , in any other situation its 
presence must be regarded as abnormal, and pus- 
formation be expected It has been shown by 
MaKoz that, given an injury to the bowel- wall, the 
colon-bacillus is capable of penetrating it at that spot 
and so making its way into the pentoneal cavity, 
even when such injury is insufficient to cause per- 
foration, thus explaimng the common occurrence ol 
peritonitis as a sequel to strangulated hernia 01 
appendicitis Sanarelli showed that the colon- 
bacillus isolated from a patient suffering from typhoid 
fever possesses a higher degree of virulence than one 
obtained from a normal individual , and it has beer 
further shown that a greater proportion of th< 
pyogemc processes complicating the later stages oi 
enteric fever are due to the colon baallus tlmn tc 
the typhoid-bacillus 

Many urinary mfections such as pyelitis, ureter- 
itis, and cjrstitis, notably that following operatiom 
upon the rectum, are also due to the presence o 
the colon bacillus in an abnormal situation Se< 
Appendix Vermiformis, Inflammation of 

John Eyrr. 

BACTERIA (jSoKT^ptop, a rod) — Synon. Fr, 
Bactenes , Ger, Bactenm — Introductory.— 
Bacteriology is concerned with one of the lowes 
orders of living things, for which the name bac 
teria has been adopted. In its original applica 
tion the term bacteria was restricted to such o 
these organisms as were of an elongated rod-kk< 
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shape, but its connotation has been extended to 
include all members of the same group irrespective 
of form, and it has thus come to have a generic 
si|;nificance. In fact it is practically synon3maous 
with * ixncrO'Oi^anism,’ which in its strict sense 
might be applied to any living body of microscopic 
dimensions. In medical parlance, however, both 
terms are limited to those minute organised struc- 
tmes which may be associated causally or otherwise 
with disease, and indeed are generally understood 
to refer only to such as are presumably of a vege- 
table nature. The terms ‘ microbe,* ‘ microzyme,* 
‘ germ,’ &c., may be regarded as equivalent. 

It is well to indicate at the outset that the scope 
of the present article is limited. Any systematic 
descnption of individual bacteria is excluded, each 
being dealt with under the heading of the morbid 
condition with which it is specially associated. 
The important subjects of toxins, antitoxins, and 
immunity are also separately considered. The aim 
has been to present in a succinct form some of the 
more important facts as to the morpholo^ and 
life-history of bacteria and the methods of investi- 
gation employed. 

Moreover, reference will especially be made to 
those bacteria which are concerned in the produc- 
tion of disease in man. It is, however, noteworthy 
that myriads of bacteria exist in the air, in water, 
and in the soil, and that only a small proportion 
have any pathogenic effect. The vast majority 
display other activities, many of which have a far- 
reaching beneficial result. For example, bacteria 
are the chief agents in the decomposition of effete 
animal matter, in the purification of sewage, in 
noany processes of fermentation of great industrial 
importance, and in the fixation of free nitrogen and 
oxidation of ammonia and nitrites to form 
compounds adapted for the nutrition of higher 
organisms. 

Nature of Specific Contagia : Conditions 
OP Causal Relation. (For general considerations 

Infection.) — The grounds on which any micro- 
oi^anism can justly be regarded as the contagium or 
actual cause of disease may be briefly indicated. 
I. It must be constantly associated with the dis- 
ease, being present in the fluids or tissues of the 
diseased animal, and in the virus by which the 
disease is communicated. It may indeed be in a 
different form in the virus, e.g. in the form of 
spores, while in a more developed form when in 
the full activity of disease-production. We should 
expect that if were is a characteristic lesion, such as 
an eruption, or some special affection of one or 
more organs, the organisms should be concentrated 
there. 2. The oi^anism should be capable of 
absolute isolation and separate cultivation outside 
the body ; and then, being introduced in the form 
of a pure culture, it should produce the same 
disease and be capable of re-transmission to other 
individuals. 

It is obvious that this rigorous scientific proof 
can be attained almost solely in the lower animals, 
seeing that we cannot, in the more serious diseases, 
th^ experiment on man. And even in the lower 
Animals we meet with numerous inherent diffi- 
culties. X. Some micro-organisms can be cultivated 
outside the body only wiSi great difficulty, others 
at present not at all. 2. The specific disease- 
producing properties may be greatly diminished, or 
even lost, in artificial conditions of growth. 3. A 
further difficulty, which forms an especial barrier to 


the study of human diseases, is found in the fact of 
the variations of disease when communicated from 
one class of animal to another, and in the relative 
degree of susceptibility to disease of different 
classes, or even or species or individuals of a given 
class. Thus we fina {a) that a virus which causes 
a general blood-poisoning in one class of animals 
will produce only a local lesion in another, ( 6 ) that 
none of the conditions produced in lower animals 
may correspond with the disease as we are familiar 
with it in the human subject, or again {c) that 
some human diseases are transmissible to animals 
only with difficulty, or not at all. 

If, by analogy in all essential points, a disease 
comes into the group of contagious specific diseases, 
and is strictly comparable with one in which a 
bacterium has been proved to be the actual virus ; 
if, further, there is constantly present in the body, 
and especially if in the specific lesion and in the 
virus, an organism having definite characters, we 
may provisionally regard it as the essential con- 
tagium. And still more may we do so if we find 
that the disease can be transmitted with the same 
characters to another individual hy employment of 
fluid or tissue which contains this organism, and 
that it is not transmitted if the fluid or tissue em- 
ployed for inoculation does not contain the 
organism, although derived from an animal suffer- 
ing from the disease and containing the organism in 
other parts. 

Of the diseases affecting man, anthrax and tuber- 
culosis may be mentioned as examples of conditions, 
the bacterial origin of which is absolutely proved. 
Lepro^ is one in which the final proof of inocula- 
tion of isolated cultures is yet wanting, but is the 
only missing link. Relapsing fever is an instance 
of inference from transmission of the organism and 
the fever to monkeys. Syphilis is an example of a 
disease in which there exists evidence from analogy 
only, although some of the organisms discovered 
may prove to be the virus. 

General Morphology and Biology.— 
Higher and Lower Forfns , — In the consideration of 
bacteria it is well to regard as a separate order, 
somewhat higher in the grade of vegetable life, 
those forms which show a higher degree of com- 
plexity and greater variation in their forms or stages 
of development under different conditions of life. 
Hence it is convenient tospeakofthe the 

lower forms of bacteria, and to describe them more 
or less separately. Apart from minor details the 
higher bacteria differ in two important characters 
from the lower forms — in structure and in function. 
I. In structure the elements which constitute the 
higher forms are more intimately related to each 
other. They form filaments which may be septate 
or non-septate, and which may or may not show 
a true branching. In every case the component 
parts of each filament are closely bound up with 
one another in a common sheath ; and in the 
more highly developed members of the group the 
filaments present a uniform appearance with no 
trace of their individual constituents. In structure, 
therefore, they represent a transitional stage be- 
tween the more complex mycelium of a fungus and 
a thread of bacilli in which each component is a 
separate individual. 2. While morphologically the 
constituents of the higher forms liave become 
mutually more dependent, there has also been 
develops a greater functional differentiation or 
specialisation. Thus one extremity of the filament 





1. Streptococci from culture — some swollen and degenerating (arthrospores — methylene blue. 

2. Gonococci in pus — flattened diplococn mostly within leucocytes — methylene blue, eosin. 

3. Staphylococci <n\d tctiad cocci th pus. Gram's method, sajfranin. 








4. Pneumococci inblood of rabbit — red dtplococci of lanceolate form ivithin blue capsules — p. 132. 

5. B. pestis from culture — chains of short bacilli with polar staining — Tucthylene bine. 

6 . li. diphthei i<e from culture — involution- for ms in lower f eld -methylene blue 



7. B. tuberculosis in sputum — slender bacilli irregularly stained -Ztehl-Neelsen method. 

8. B. tetani from culture — unifomn bacilli with terminal spores unstained — dilute carbol-tuchsin. 

9. B. anthracis from culture — large blue bacilli containing red spores — special method, p. 132 



10. B. typhosus from culture — numerous lateral and terminal Jiagella — Man's method, p. 132. 

11. Sp c holer re from culture — scanty terminal flagella, coccoid bodies in lower field — same method. 

12. SpinUnm of relapsing fever in blood — long, delicate, wavy sphtlla — methylene blue, eosin. 


Magnified 1000 diameters. 
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may be concerned merely in fixation, while certain 
of the free extremities or hyphse are set apart for 
the reproduction of the species In the lower 
forms anj^ mdividual may take upon itself the part of 
multiplying to form other individuals, but in the 
higher forms this power is confined to a limited 
number of elements 

The higher bacteria include such forms as 
Beggiatoa, Leptothrix, Cladothrix, and Strepto- 
thrix, but as a group they are less concerned in 
human disease than are the lower forms Of this 
group most of those known to be pathogenic belong 
to the Streptothncise, and among them the member 
of greatest pathogenic importance is Streptothnx 
actmomyces AcriNOMYCOSis 

The lower bacteria are minute unicellular organisms 
belonging to the lowest class of chlorop%ll less 
algae, and constituting the most elementary form of 
vegetable life It may be noted that in some non- 
pathogenic bacteria chlorophyll granules have been 
described, but the general fact is as stated They 
multiply by fission , hence the name Schizomycetes, 
but for many of them there is also a mode of propa- 
gation or a resting stage constituted by the formation 
of spores In structure they consist of a proto- 
plasmic body having peculiar chemical and physical 
characters, enclosed within a cell-envelope Many 
are spontaneously motile 

Form^ Stze^ and Grouping of the Cells — The 
bacterial cell may present great variety in forniy but 
IS for the most part symmetrical, though slight 
degrees of asymmetry are very common If there 
IS no great dispanty m length between any one 
diameter and the others, the cell has a more or less 
spherical or ovoid form, and the organism is spoken 
of as a coccus If, however, one diameter definitely 
exceeds m length the other two, the cell has a 
cylindrical or rod like form to which the terms 
bacillus zxiA spirillum have been applied — the former 
when the rod is straight or only slightly curved, the 
latter when the curvature is more marked Even 
in the case of the cocci considerable diversity of 
form IS met with Some are approximately sphencal, 
except when undergoing processes of division or 
degeneration Others have one diameter rather 
longer than the other two — e g the Pneumococcus, 
in which also one extremity is rounded and the 
other so pointed that the term ‘ lanceolatus * has been 
applied to It In others one diameter is rather shorter 
than the other two, so that the organism has a 
flattened shape and discoid outline, asm the Gono- 
coccus, Diplococcus intracellulans meningitidis, &c 
Among the bacilli there is still greater variation in 
form Some are so short as to resemble oval cocci, 
as in Fnedlander’s pneumobacillus, while others 
attain a relatively great lepgth, as m anthrax. On - 
cross-section some are exceedingly slender, while 
others are relatively thick In some the extremities 
are rounded or even pointed, as in clostridium -forms, 
whereas in others they are abruptly truncated 
Some present the appearance of a uniform cyhnder 
with parallel sides , others show bulbous swelhngs 
throughout their length or at one end. The spinlla 
may occur, as in cholera, in the form of minute rods, 
each with a single curve and tapenng towards the 
ends, or, as in the spirillum of relapsing fever, in 
the form of delicate spiral threads, each showing 
several twists or curves 

In size they are extremely minute Most of the 
rounded forms do not exceed i ^ or inch in 
diameter. The largest of the pathogenic rod-Uke 
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forms, the Bacillus anthracis, rarely exceeds in length 
the diameter of a red blo^-corpuscle, and most 
bacilli %re less than half that length In thickness 
they vary from a maximum of about 2 /a to a mini- 
mum of less than 0*5/4. Most of the pathc^enic 
spinlla are very short, rarely exceeding 2 /t in length, 
but the slender spirillum of relapsing fever may 
reach a length of several times the diameter of a 
red blood-corpuscle 

The arrangement and grouping of the individual 
cells depend partly upon the visadity of the cell- 
envelope and pericellular matenal, partly upon the 
mode of fission, and partly upon the consistence of 
the medium in which the organism is growing 
Hence, after fission, some cocci tend to remain in 
pairs or groups of four and eight, some form chains, 
others irregular bunches Some bacilh occur chiefly 
in pairs, others in long filaments, and others singly 
Growth in a fluid medium favours the development 
of characteristic grouping of bactenal cells 

The Cell> Protoplasm — In the unstained condition 
bactena appear as sharply outlined, highly refractile, 
almost colourless bodies The cell-protoplasm has 
a marked affinity for the basic aniline dyes, and 
when stained it may present a uniform homogeneous 
appearance, but is frequently granular, showing 
differences in the staining reaction in different parts 
More profound changes affecting the entire cell may 
be observed during the processes of spiore-formation 
and of involution or degeneration. In some bactena, 
and very typically in the baallus of bubonic plague, 
the protoplasm appears to be condensed at each 
extremity or pole, and there takes on a deeper stain 
than in the centre Such organisms are said to show 
polar staimngf and the deeply stained parts are some- 
tim es spoken of as polar granules In other bacteria, 
eg B diphtheria, the cell-protoplasm shows a 
senes of condensations throughout its length, so that 
each bacillus appears to be made up of a row of 
deeply stained granules, and many resemble a short 
chain of streptococci When suitably stained these 
granules may take on a different colour from that of 
the rest of the cell protoplasm and are known as 
the metachromatic granules Vacuolation may be 
observed in the cell-protoplasm of many bactena 
The presence of a nucleus is disputed The more 
deeply staining granules in the cell-protoplasm have 
been regarded as the first mdication of nucleus- 
formation (Migula) From observations on some of 
the larger non-pathogenic forms, it has been inferred 
that the greater central part of the bactenal cell 
corresponds to the nucleus, and that the cell-proto 
plasm is represented by a peripheral layer within 
the envelope, so scanty as to elude observation in 
the majonty of instances (BUtschli) It is an open 
question how far these appearances correspond to 
normal structural features, and how far they are due 
to degenerative changes in the bactena or are pro- 
duced by artificial means In the fixation of films 
for examination an interchange may take place 
between the cell-protoplasm and the surrounding 
fluid, so that phenomena of plasmolysts may occus, 
giving nse to granulation, vacuolation, and apparent 
nucleation (Fischer). The preSence of a proto- 
plasmic meshwork (Butachli) and of lymph-spaces 
(Migula) in the bactenal cell has also been de- 
senbed 

Chemistry of the Bacterial Cell —The chemical 
composition of the protoplasm appears to vary in 
different species, and in the same species under 
different conditions. Nencki extracted from the 
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bodies of certain bacteria a peculiar albuminous 
substance which he termed mycoproteini and from 
the spores of anthrax a somewhat different substance, 
anthraco-protiUm Buchner also isolated certain 
nitrogenous bodies or proteins, which differed from 
those of Nencki in containing phosphorus, and other 
observers have described various albuminous con* 
stituents. Granules of definite chemical composition 
have been found in the cell-protoplasm~e.g. sub 
phur in beggiatoa and thiothnx, starch-granules in 
B. amylobacter, droplets of oil or fat and iron- 
compounds in other organisms. 

Bacterial Pigments , — Not a few organisms, chiefly 
non-pathogenic forms, when grown in mass show 
distinctive colours, pink, red, yellow, orange, green, 
violet, black, &c. Whether the pigment belongs 
to the protoplasmic body or to its envelope cannot 
in most cases be determined, as the small size of the 
cells renders the colouring matter invisible when 
they are examined singly. In many relatively large 
forms the pigment appears in the cell-contents ; 
in others it is deposited in little granules between 
the cells, and in others it is held in solution by 
the medium. Certain conditions of growth, e.g. 
relation to oxygen, temperature, &c., may modify 
or arrest the production of pigment. The chemical 
nature of bacterial pigments is not always the same. 
Some belong to the group of lipochromes —pigments 
analc^ous to those derived j&om animal fat and 
widely distributed throughout the animal and vege- 
table kingdom (Zopf) — and include bacteriopurpurin 
found in the large sulphur-bacteria. They are in- 
soluble in water and frequently colour the growths 
of bacteria in nutrient media. Others are soluble 
in water, and are therefoi^e not confined to the 
colonies, but are diffused throughout the media. 
They have been isolated from the fluorescent bac- 
teria and in a dry state consist of an amorphous 
albuminoid substance. Other bacteria furnish colour- 
ing matter of which the chemical nature is still less 
known. The occurrence of chlorophyll in some 
forms has been noted. 

The Cell-Envelope , — The protoplasm of all bac- 
teria is enclosed in, and usually sharply defined by, 
a delicate membrane. In some of the higher forms 
a distinct sheath can be seen, but in many of the 
lower forms the envelope is revealed only in certain 
conditions or by special reagents such as iodine, 
tannic acid, &c. As regards its physical characters 
the envelope appears to consist of two layers. The 
inner layer is a thin, highly flexible, and elastic 
membrane which readily adapts itself to any move- 
ment of the bacteria. The outer layer is less 
defined and has in many species a peculiar glutinous 
or viscid consistence, so that after fission the in- 
dividual elements may form characteristic groups. 
To the partial solution of this material is due the 
intercellular substance of zoogloea-masses. 

In some bacteria the envelope has a tendency to 
become greatly swollen, forming the so-called 
‘ capsule,' This occurs most typically during the 
parasitic stage of the organism, and is usually 
absent or only barely evident in cultures. It forms 
a characteristic structural feature of Fraenckel’s 
pneumococcus, Friedl'ander’s pneumobacillus, and 
other forms. It remains unstained by ordinary 
aniline dyes, but may be stained by special methods 
{•vide infra). An important point is that capsules 
appear to have greater powers of resisting necrosis 
and degeneration than the bacteria themselves, so 
that in an old empyema, for example, it is often 


possible to detect the persistent capsules of pneumo^ 
cocci, although their protoplasmic bodies have 
entirely disappeared. 

In its chemical constitution the envelope appears 
in most instances to be a carbohydrate related to 
cellulose, or to contain also chitinous substances 
related to the cellulose-group in their reaction. 
The envelope of some (e.g. B, xerosis) is supposed 
to be largely fatty (Neisser). 

Motihty and Flagella . — When examined in sus- 
pension in a fluid, many bacteria are found to be 
activefy motile ^ showing spontaneous movements of 
a darting, rotatory, or undulatory character. In 
some of the higher forms (e.g. Beggiatoa) inde- 
pendent movements are due apparently to the 
contractility of the cell-protoplasm ; but in practi- 
cally all the lower motile forms special structures 
termed flagella are known to be present ; and most 
of the spirilla, many bacilli, and a few cocci are 
furnished with them. They consist of relatively 
long and exceedingly delicate wavy filaments, which 
proceed from the sides or ends of the organism. 
When terminal they may be single or double or 
manifold, and placed at one end only or at both 
ends of the cell ; when lateral they are often very 
numerous. Whether they are direct prolongations 
of the cell-protoplasm or merely modified appendages 
of the envelope is an open question. In a few very 
large organisms the unstained flagella may be seen, 
but in the majority they are not revealed except by 
special methods of staining {vide infra). 

Motility is not usually characteristic of an organ- 
ism throughout the whole cycle of its life-history. 
It becomes modified by age and by sporulation, and 
this modification is associated with loss of the 
flagella. As a rule young cultures show most active 
motility, but in suitable conditions movement may 
persist and flagella be demonstrated after many 
days. In older cultures flagella tend to disappear 
and all movement to cease. The onset of sporula- 
tion in a motile organism usually coincides with 
shedding of most of the flagella and a loss of 
motility, e.g. B, tetani. But without loss of flagella 
motility may be affected by such conditions as the 
nature of the medium, the temperature, and the 
presence of agglutinins in antisera. On this depends 
the characteristic reaction of the bacteria to the 
serum in such diseases as typhoid fever, cholera, &c. 
The movements of bacteria in the phenomena of 
positive and negative chemiotaxis are not necessarily 
associated with the presence of flagella. 

Involution- Forms , — As age advances and in 
certain conditions of environment all bacteria tend 
to undergo degenerative changes, and the intra- 
cellular vacuoles and granules above noted probably 
indicate the onset of such changes. But many 
organisms in process of degeneration undergo very 
remarkable transformations which are known as 
‘ involution-forms. ’ Thus pneumococci and gono- 
cocci in cultures rapidly lose their definite shape and 
size, become swollen and globular, and show 
irregular staining. Many bacilli also undergo similar 
changes, notably those of plague and diphtheria. 
In the former extreme variations are possible, the 
small oval bacilli becoming swollen to rounded, ovoid, 
or pyriform bodies, and even adopting the appear- 
ance of a branching mycelium ( Muir). In the latter, 
granularity and segmentation of the protoplasm, 
and a tendency to form large club-shaped bodies 
are prominent features. The cholera-spirillum too 
may undergo irregular swelling and clubbing, and 
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many individuals become transformed into faintly 
staining coccoid bodies 

Reproduction. — {a) In the higher forms certain 
elements are set apart for reproductive purposes, 
and multiplication occurs from conidia borne on 
special hyphae (^) In the lower forms reproduction 
takes place by direct division or fission of the cells, 
the segments being often of nearly equal size 
Transverse fission is the rule in the simpler rod^shaped 
and spiral forms, and the daughter-cells elongate, so 
that, if the segments do not separate, they come 
to form long filaments Long or short chains of 
streptococci are similarly produced But in some 
of the rounded forms division may occur in two 
planes at right angles to one another, thus forming 
groups of four {ietrads)^ or in three dimensions 
forming cubical groups of eight {sarctna) During 
the process of fission a constnction appears in the 
plane of approaching segmentation, and a delicate 
line may be seen across the cell-protoplasm cutting 
It in two The constriction increases and the 
delicate transverse line undergoes a gelatinous 
swelling until two individuals appear, separated by 
an interval of varying width The ultimate arrange- 
ment of the individual elements depends partly on 
the planes of fission, partly on the viscidity of the 
cell envelope, and partly on the consistence of the 
medium, and can therefore be regarded only as a 
subordinate character, although it affords a basis 
for an elementary classification The rate of multi 
plication vanes greatly in different species and in 
different conditions of growth The bacillus of 
tuberculosis grows relatively slowly, but most 
organisms proliferate with great rapidity in a 
favourable environment It has been stated that a 
bacillus may attain its full growth and divide in 
less than half an hour, and at this rate one indivi 
dual would reproduce itself nearly seventeen million 
times within twelve hours, and 281,475,000,000,000 
times in twenty-four hours 

Spores — The production of spores and the 
properties with which they are endowed are 
among the most important facts regarding bac- 
teria Discovered at first in some of larger size, 
the process is now known to be common to many 
bacilli and to some spirilla It is doubtful if any of 
the cocci ever form true spores But from known 
facts in the life history of many species in which 
the existence of spores is not proved, there is a 
possibility that in them also there exists a like 
capacity, given favourable conditions of hfe Spore- 
formation is to be regarded as a resting stage in the 
life history of a bacterium, which, therefore, may 
pass through two stages, (i) a vegetative, spore-free 
stage in which rapid multiplication may occur, 
prefacing other vegetative forms, (2) a spore or ^ 
resting stage in which no reproduction takes place, 
for each organism produces only one spore, and 
each spore, when it germinates, gives nse to a 
single vegetative form 

The conditions of sporefomiation are somewhat 
peculiar, and appear to depend upon a combina- 
tion of circumstances, some of which are adverse 
and others conducive to vegetative growth and 
development For example, sporulation does ntot 
in most instances occur until vegetative growth has 
been arrested by some change m the medium, 
probably due rather to the formation of substances 
inimical to growth than to the exhaustion ol the 
nutriment. But this alone is not sufficient, for 
spores will not form unless the temperature is 


maintained within favourable limits, and the limits 
for spore-formation are even more restricted 
than those for vegetative growth, though the 
optimum temperature in each case practically 
coincides Free oxygen also appears to be essen- 
tial to some forms, and even in certain anaerobic 
organisms sporulation is assisted by its presence 
It cannot therefore be held that spore-formation 
occurs only in the absence of the optimum 
pabulum ; it is more properly regarded as a normal 
phase in the life-history, occurring especially in 
certain favouring conditions of growth. 

The mode of spore formation can best be studied 
in some of the larger bacilli, such as B subtilis or 
B anthracis Within the protoplasm of the vege 
tative cell, and usually towards one end, there 
appears a minute rounded granule of higher refrac- 
tive index which gradually enlarges at the expense 
of the parent cell until it becomes a mature spore 
The spore is always smaller than the original cell, 
and IS apparently denved from condensation and 
chemical alteration of its protoplasm This 
method of spore-formation is known as * endo- 
genous,* and the bacteria in which it occurs are 
spoken of as endosporous In some cases (e g 
B anthracis) the parent cell soon becomes granular 
and shrunken, stains more faintly, and finally 
disappears, so that the spore is left enclosed in the 
shrivelled remains of the onginal cell-envelope 
In other cases (eg B tetani) the protoplasm of 
the bacterial cell may show little alteration long 
after the spore has been formed Swelling may and 
frequently does take place at the site of the spore, 
so that the organism may appear beaded, ana the 
swelhng may be so considerable that the diameter 
of the spore may be twice as great as that of the 
cell, or even more (e g i? tetani) This appear- 
ance IS apt to be exaggerated owing to the 
different refraction of the spore and the cell-proto- 
plasm 

In form spores are usually ovoid, more or less 
elongated, sometimes nearly sphencal In struc- 
ture they consist of a highly refracting protoplasmic 
mass with great endowments of vitaUty and 
peculiar staining-reactions, surrounded by a cap- 
sule or cell-wall resembling that of the parent cell 
but of greater resisting capacity. Their staining- 
reactions differ from those of the cell-protoplasm, 
and may do so to a remarkable degree Solutions 
which stain ordinary bacteria do not stain the 
spores , but by selective staining spores may take 
on a different colour from the rest of the cell 
{pjide infra) In one of the common bacteria of 
water (B erythrosporus) the unstained fresh 
spores normally show a definite colouration of a 
reddish tinge 

When placed in conditions favourable to 
vegetative hfe, spores begin to germmate end 
reproduce cells like those from which they 
onginated The process begins by the spore losmg 
Its high refraction, and conUnues by its gradual 
expansion to the size and form of the vegetative 
cell The spore-capsule may be ruptured in 
various ways, sometimes being tom right across so 
that at each end of the growing cell part of the 
membrane appears as a cap, sometimes sphtting 
longitudinally or at one end only. More rarely 
the capsule is simply stretched and absorbed by die 
expanmng cell wiUnn As growth advances 
movement appears in motile forms, and then 
fellow multiinication and grouping of the vegeta- 
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live forms, culminating later in spore-formati<MU 
Often only a few hours elapse between the fhst 
^enset of germination ana active vegetative 
growth. 

Another form of spore-formation has been 
described in certain species which do not produce 
endospores, e.g. Spirillum cholerae, streptococcus, 
&c. According to this view certain of the vege- 
tative cells pass into a resting stage and adopt the 
r61e of spores. They are then known as arthro- 
spores (Hueppe). Structurally they may be of 
much the same form as the ordinary vegetative 
cell, or some modification of it. Functionally 
they are supposed to represent a more permanent 
condition by means of which the species is propa- 
gated, and from which subsequent germination 
may occur. They are also suppos^ to have 
greater powers of resisting adverse influences than 
the ordinary vegetative cell. It is doubtful if such 
a degree of specialisation of individuals ever occurs 
among the lower bacteria ; and, indeed, all the 
known facts regarding the so-called arthrospores 
are consistent with known variations in morphology 
and biology among different individuals in the same 
culture. 

Classification of Baxter ia , — Many attempts have 
been made to arrive at some satisfactory division of 
bacteria, but hitherto with very limited success. 
The difficulty arises in great measure from defective 
knowledge of their life-history and of the variations 
which they may show in different conditions of 
growth. Most of the attempted classifications are 
valueless and are also unscientific. The only true 
basis is, of course, a botanical one, and such 
properties as the production of colour, of 
fermentation, or of disease are useless except as 
indicating provisional distinctions. The nomen- 
clature usually adopted is founded on certain 
morphological data — chiefly the form of the cells 
and the arrangement commonly seen in their 
growth — but it must be understood that the names 
given are merely convenient appellations and not 
scientific distinctions. Reference has already been 
made to the division of bacteria into higher and 
lower forms. 

1. The higher forms are characterised by greater 
structural independence of the elements and greater 
functional specialisation. They include such forms 
as Beggiatoa, Thiothrix, Crenothrix, Cladothrix, 
and Streptothrix. For more detailed informa- 
tion the article on Actinomycosis may be con- 
sulted. See also Streptothrix. 

2 . The lower forms are divided into three main 
groups according to the form of the cells, (i) Cocci 
or micrococci consist of rounded or ovoid cells, 
and are subdivided according to their most usual 
grouping. Thus diplococci are formed when after 
fission the cells tend to remain in pairs ; tetrads 
when after fission in two planes at right angles 
they are arranged in groups of four ; and sarcince 
when after fission in three dimensions cubical 
masses of eight are formed. Streptococci consist of 
cells forming single rows or chains of varying 
length, and staphylococci of cells forming irregular 
groups like bunches of grapes, all depenmng on the 
mode of fission and degree of subsequent cohesion 
among the individuals. ( 2 ) Baoilli include those 
cells of an elongated rod-like form, whether 
straight or slightly curved, and whether single or 
in filaments. Sometimes the term bacillus is 
restricted to the motile forms, and bacterium 


applied to the non-motile (Migula), or, again, 
bacilli are regarded as characterised by endogenous 
sporulation and bacteria by its absence (Hueppe). 
(3) Spirilla also consist of cylindrical cells in 
which the curvature is more pronounced, either in 
the form of short rods with a single curve, as 
in the spirillum of cholera, or in the form of 
long filaments with several curves, as in the 
spirillum of relapsing fever. The terms vibrio 
and spirochceie have also been introduced to distin- 
guish degrees of curvature (Flugge), presence and 
characters of flagella (Migula), and relation to 
spore-formation (Hueppe). Such terms are of no 
practical value, and the possibilities of confusion 
which they introduce are sufficiently obvious. 

Constancy of Species and Variation among Bac- 
teria. — Modem bacteriology postulates the constancy 
of species among bacteria, and all known facts are 
in harmony with this conception. Moreover, direct 
attempts to transform one species into another have 
met with no success ; even such closely allied forms 
as the typhoid- and colon -bacilli are not inter- 
changeable, nor can the cholera-spirillum be trans- 
muted into other species of spirilla. 

Within certain limits, however, morphological, 
biological, and pathogenic variations are possible 
and indeed common among different members of the 
same species in different conditions. Morphological 
variations are not infrequent, particularly in regard 
to size ; difference in shape may become extremely 
marked ‘in those bacteria which show involution- 
forms, and most of the higher forms exhibit cyclical 
changes in the course of normal development and 
growth. Flagella are usually absent at some stage of 
the life-history of motile organisms, and many other 
characters may 'undergo change. Biological varia- 
tions are still more common, and depend chiefly on 
varying conditions of growth. Thus differences are 
seen in rate of development, in appearance of cul- 
tures, in production of colour, in fermentative effects, 
and in power of resistance. The capacity for spore- 
formation may be temporarily or even permanently 
lost by exposure to certain influences. Most common 
of all is variation in the pathogenic properties of 
bacteria according to the attenuation or intensifica- 
tion of their virulence. 

On the other hand it must be observed that among 
members of what was originally regarded as one 
species, differences so profound may be met as to 
suggest a group rather than a single species. Thus 
Streptococcus pyogenes has been regarded as a 
species distinct from Streptococcus erysipelatis, and 
the term B. coli communis has been held to include 
several closely allied species. Without discussing 
such questions fully it may be permissible to say 
that all recent evidence points rather to considerable 
potential variation within definite species than to 
a multiplicity of slightly differing and ill-defined 
species. 

Conditions of Growth and Vitality . — Certain con- 
ditions are essential to bacterial life, while others 
have a deleterious effect. It is important to note 
that within certain limits growth may be inhibited 
while vitality remains unimpaired or is only modi- 
fied, so that conditions which arrest growth and 
development do not necessarily destroy bacteria. 
Different species present great variety in their power 
of resisting adverse conditions, and even in the same 
species different organisms may show marked varia- 
tion in resisting capimity. When spores are present, 
the capacity for resistance is enormously increased, 
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as compared with that of the corretponding vege* 
tative forms 

Nutriment — Most forms of plant-life obtain the 
essential elements of their food-supply from very 
simple chemical combinations, e g. cartion from car- 
bon dioxide, nitrogen from nitrates, &c. But most 
bacteria feed and grow on the more complex organic 
substances that constitute the tissues of plants and 
animals All the pathogenic bacteria are not only 
capable of deriving their nutrition from the highly 
complex proteid diet that animal tissues and fluids 
afford, but they grow best within the body of the 
living animal They are therefore essentially para- 
sitic in character But nearly all the pathogenic 
forms are also capable of a saprophytic existence 
outside the living body, and for growth and develop- 
ment in these circumstances they require the presence 
of some proteid or carbohydrate substance. Hence 
in the preparation of artificial culture-media {vide 
infra) such material must be supplied A great 
host of microbes that are rarely or never parasitic 
lead a saprophytic existence in effete animal and 
vegetable products which they resolve into more 
primitive chemical compounds The great majority 
of bacteria, therefore, require at least a trace of 
some organic substance on which to live, but many 
saprophytic organisms can and do thrive on purely 
inorganic materials Reference has already been 
made to the remarkable powers of certain bacteria 
in the soil, not only of elaborating ammonia and 
nitrites into assimilable nitrates for the maintenance 
of plant life, but even of fixing free nitrogen and 
restonng it to the general nitrogenous circulation 
When the food -supply is deficient or unsuitable, 
growth is arrested, and if these conditions persist, 
either the bacteria die or sporulation occurs, and in 
this form their life is prolonged An important 
means by which the pabulum is rendered unsuitable 
IS by the diffusion into it of the products of bactenal 
growth On artificial media an organism may at 
first grow luxuriantly, then cease growing, and 
finally die or spore, not because the pabulum has 
been exhausted, but because deleterious substances 
have been formed by its own activity 

But the medium in order to be adapted for 
bacterial life must also contain a sufficiency of 
moisture, and the effect of drying is to deprive the 
organism of an element essential to growth and to 
vitality Desiccation not only arrests development, 
but quickly kills most vegetative forms, though 
spores may be kept in a dry condition for months 
or years Among the vegetative forms there are 
very pronounced differences in their capacity for 
resistance , some, as the spirillum of cholera, being 
destroyed by a few hours’ drying, whereas others, 
and notably the bacillus of diphtheria, may resist 
drying for weeks or months 
Again, most organisms grow best on a medium 
that is slightly alkaline to litmus, and the slightest 
trace of free acid is sufficient in many cases to arrest 
development (e g of the cholera-spinllum). Hence 
the reaction of the medium is also an important 
factor in determining the conditions of growth 
Heat — A suitable temperature is one of the most 
important conditions for the growth and develop- 
ment of bacteria, and heat is also one of the most 
potent agencies m modifying or destroying their 
vitality The same agency which is essential to 

f rowth IS also one of the most effective germicides, 
'or any organism there is an optimum temperature 
at which growth takes place most abundantly, and 


there are also upper and lower limits of tempera- 
ture beyond which growth ceases. The optimum 

in Jifferent orgamsms, an§ three mam groups may 
be recognised, (i) The pathogemc bacteria which 
are definitely parasitic grow best about 37° C — the 
normal blood-temperature — or m other words the 
‘ body temperature.’ For many such organisms the 
limits of temperature consistent with growth are 
very restncted, so that development is arrested at a 
point a few degrees above or below the optimum 
Thus the temperature limits of growth for the 
pneumococcus and diphthena-bacillus are about 
20° C or 22® C to 42® C , for the gonococcus and 
influenza-bacillus 25® C to 42® C , and for the 
tubercle-bacillus 28® C to 42° C For others the 
range is wider, and growth may readily take place 
at lower temperatures Thus the limits for the 
anthrax-bacillus are about 12® C to 45® C , for the 
typhoid -bacillus 9° C to 42® C , and so on It has 
been already noted that the limits within which 
sporulation may occur are even more restncted 
Anthrax-bacilh, for example, do not spore below 
18° C or above 42® C (2) Those bacteria which 
are normally saprophytic, being concerned in 
processes of fermentation and decomposition, grow 
most actively at a lower range of temperature, 
usually from 18® C to 22° C as the optimum — 
a warm summer temperature, or, as it is sometimes 
called, the ‘ room -temperature ’ (3) A remarkable 
group of organisms, known as the thermophilic 
bacteria, thnve best at such unusually high tem- 
peratures as 60° C to 70® C 
Beyond the points at which growth ceases, there 
IS a variable range of temperature within which the 
vitality IS impaired but not destroyed In this 
intermediate condition many vital processes and 
activities become modified and deranged Thus 
the production of colour, acids, toxins, &c , may 
be altered or arrested, the capacity for spore-forma- 
tion may be lost, and the virulence of the organism 
may be markedly attenuated Temperatures above 
the limits of growth are probably more effective in 
producing these changes than those below , in other 
words excess of heat appears to exercise a more 
prejudicial effect than mere deficiency 

At certain temperatures the effect of heat is to 
destroy bacteria In estimating the lethal effects of 
any temperature the duration of exposure must also 
be considered, as a brief exposure to a high tem- 
perature may be more destructive than a longer 
exposure to a lower temperature Obviously too 
a lethal temperature is such as to destroy all the 
individuals exposed to it, so that, when they are 
subsequently transferred to a suitable medium, no 
growth whatever takes place A temperature 
which is lethal to vegetative forms may be resisted 
by the same organism in a spored condition Hence 
there may be stated for any oigamsm the lethal 
effects of low and of high temperature for exposures 
of fixed duration both in the vegetative and m the 
spore-form In regard to low temperature, however, 
It is difficult to determine the freezing death-point, 
owing to the occurrence of physical changes in the 
medium and mechanical pressure-effects, but many 
organisms, even in the vegetative form, may be 
kept for some time below the freezing-point of 
water without being killed, e g those of cholera, 
anthrax, &c The minimum lethal temperature for 
definite ex^sures at high temperatures vanes 
greatly for different oi^anisms, and for the same 
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organism in diflferent conditions. Most spore-firee 
ba^eria are destroyed at 6o^ C. in less than half 
an hour, and at !00®C. in a few minutes, e.g. the 
organisms of cholera, typhoid fever, diphmeria, 
pli^e, &c. A few organisms that are not known 
to spore may survive even higher temperatures : thus 
the Staphylococcus pyogenes aureus withstands 
So® C. for half an hour before death occurs, and 
the Bacillus tuberculosis has much the same powers 
of resistance. When spores are present, even 
100® C. may be withstood by some for a few 
minutes, by others for more than an hour. 

Alternations of temperature are very prejudicial 
to bacterial life, although the upper limit may not 
be high. Repeated exposure to a temperature of 
less than 6o® C. for an hour daily will destroy all 
organisms, whether spored or not, within a week, 
and alternate freezing and thawing have a like 
effect. 

These data have reference to the effects of heat 
on bacteria in a normal moist environment. In a 
dry condition they can resist much higher degrees 
of temperature. Even vegetative forms may survive 
100® C. for an hour, and spores may withstand 140® C. 
for several hours. 

Oxygen , — Most known species grow best in the 
presence of free oxygen and are therefore termed 
aerobic bacteria or aerobes. Of these some are 
strictly aerobic, do not grow in the absence of 
oxygen, and are known as obligatory aerobes } but 
the majority, while growing best in the presence of 
oxygen, may also grow in its absence, and are known 
as facultative anaerobes or as being capably 
anaerobic. Most of the pathogenic aerobes belong 
to the latter group. M^iny organisms, however, 
thrive best in the absence of free oxygen and are 
termed anaerobic bacteria or anaerobes. Here also 
some are strictly anaerobic while others are capably 
aerobic, and the more important pathogenic 
anaerobes, as the bacilli of tetanus and of malignant 
oedema, l^long to the former group. But even 
obligatory anaerobes may grow in the presence of 
air when associated with aerobic organisms, and it 
is supposed that the latter produce substances which 
render this possible. Moreover some bacteria may 
be aerobic in certain conditions and anaerobic in 
others, for thermophilic bacteria thrive aerobically 
at high temperatures, but only anaerobically at 
lower temperatures (Rabinowitsch). 

The chief means taken to exclude oxygen from 
cultures of anaerobes are (a) replacing oxygen by 
an indifferent gas, such as hydrogen or nitrogen, 
[b) adding some reducing agent to the medium, such 
as glucose or formate of sodium, (f) using deep tubes 
of agar or gelatine. It is often advantageous to 
combine these methods. Further the gaseous pro- 
ducts of metabolism which frequently appear in 
artificial cultures of anaerobes may afford them 
protection against injurious oxygen-tensions in the 
media. 

Light , — Direct sunlight has a most prejudicial 
effect on the vitality of bacteria, even when spores are 
present, and, if the exposure be sufficiently pro- 
longed, its action is germicidal. The violet and 
ultra-violet rays are the most potent, and their effect 
is independent of the action of heat, but is condi- 
tioned by the presence of oxygen and of moisture. 
Diffuse daylight and the electric light have similar 
but Jess pronounced effects, while the Rontgen rays 
have not been shown to produce much change. 

Chemical agents . — Many chemical substances may 


inhibit the growth and development of bacteria, 
and are known as antiseptics ; many others have a 
destructive action and are known as disinfectants 
or ^rmicideSf but most bodies that are classed as 
antiseptics are also bactericidal. Amon^ inorganic 
substances the salts of the metals of mgh atomic 
weight (Ritchie) have the most powertul germicidal 
action, especially the perchloride and periodide of 
mercury. Among organic bodies the members of 
the aromatic series, of which carbolic acid is a 
typical example, take highest rank as disinfectants. 

Modes of Study. — Introductory. — The complete 
study of any microbe demands a long and technical 
investigation in the pursuit of which many different 
methods and processes must be adopted. In all 
essential particulars the main steps of such an 
inquiry are the same for all bacteria, but the details 
vary widely with different organisms. When a 
tissue or fluid or other material suspected to contain 
bacteria is submitted for examination, one of the 
most important points is the preparation and staining 
of specimens for microscopic work. Not only should 
cover-glass films be made and suitably stained, but 
unstained moist films must also be examined to 
determine motility and other characters associated 
with bacteria in a fresh condition. Sections of tissues 
also show not only certain characters of the bacteria, 
but especially their site and relation to the tissue- 
elements and the processes of tissue-reaction to 
microbic invasion. The significance of the micro- 
scopical examination, however, is less than might be 
supposed, for histological characters, even when 
aided by special staining- reactions, do not afford a 
criterion for discriminating between allied forms. 
Nevertheless, when these characters are very definite 
and when the organism is found in constant 
association with a peculiar change, as in the case of 
the tubercle-bacillus, its identification in the tissues 
is comparatively easy. 

Fortunately in the case of a large number of 
micro-organisms there is available a far more perfect 
mode of study, that of cultivation or pttre culture, 
in other words the study of an organism growing 
outside the body on some artificially prepared 
medium and isolated from all other species. An 
incalculable advance on previous bacteriological 
research was made when this method was intro- 
duced ; for it was found that by taking advantage of 
certain conditions of growth not only could a microbe 
be separated from all others, but that in suitable 
media successive growths or subcultures could be 
perpetuated through a long series of generations and 
maintained in a pure state. It is impossible to 
exaggerate the importance of this discovery in the 
advance of bacteriology. By the study of pure 
cultures there were revealed many morphological 
characters previously obscure or entirely unsuspected, 
the physiology and biology of bacteria became for 
the first time amenable to study, the chemical pro- 
ducts of bacterial growth and activity were disclosed, 
and the way was cleared for the whole vast subject 
of the experimental inoculation of animals with pure 
cultures or their products and the acquisition of 
immunity. By culture, especially when aided by 
microscopic study, the recognition of various forms 
becomes more definite and certain ; for each 
organism possesses its own peculiar characters, 
especially when grown upon or in semi-solid media. 
These characters comprise the form of the mass, 
the colour, rate of growth, results and effects upon 
the nutrient media, the relation to the presence 01 
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absence of oxygen, the production of acids, indol, 
and other substances* and the capacity of growth on 
different media and at various temperatures. They 
may vary for the same organism in different media, 
and when taken together constitute almost absolute 
distinctions of most of the various known forms 
By the aid of a lens the earliest mroups and colonies 
may be studied, and will often be found to branch 
and grow in a charactenstic way 

In certain groups of bacteria, however, several 
forms are so closely allied both in morphological 
and in biological characters that microscopical 
and cultural distinctions alone fail to afford more 
than a reasonable presumption of identity In the 
case of the Bacillus diphtheriae, for example, it is 
known that other allied and relatively innocuous 
forms exist, which under the microscope and in 
cultures are practically indistinguishable, and the 
same is true regarding the Spirillum cholera and 
others Hence any inference based on such data 
must in certain cases be made with caution until 
another mode of investigation has been undertaken — 
the inoculation of animals (p 132) 

I Cultivation of Bacteria — It is obvious 
from what has been said that the most essential 
pait of bacteriology is concerned with the study of 
pure cultures Hence the means of obtaining them 
is of the first importance But micro-organisms are 
practically ubiquitous, and are present in the air, in 
water, and in the dust covering all apparatus and 
utensils, so that every object and matenal that is to 
come into contact with bacteria must first be freed 
from all such adventitious germs by processes of 
^terihsahon And, further, all media must be 
protected from subsequent contamination by methods 
adequate to the exclusion of extraneous organisms 
Moreover in natural processes of infection it is only 
in certain tissues and in a few conditions that the 
specific bacteria are found entirely free from admix- 
ture with other species, and there is additional nsk 
of contamination when the tissues are obtained after 
death Hence methods of isolation are required in 
order that any one organism may be separated from 
all other varieties that may be accidentally or 
otherwise associated with it. But an essential 
preliminary to all methods of isolation and cultiva- 
tion is the preparation of nutrient media in which 
the growth of bacteria may take place, and this 
nutriment must be available in such conditions of 
moisture, temperature, &c , as conform to the 
special biological requirements of the organism. 
The study of pure cultures accordingly necessitates 
(I) methods of sterilisation and exclusion, (2) 
preparation of nutnent media , (3) isolation of pure 
cultures , and (4) maintenance of cultures in condi- 
tions adapted for vitality and growth 

Methods of Sterilisation — Any agency which can 
destroy bacteria and their spores will render a 
material sterile, and the most potent of such agencies 
are either chemical or thermal. Mechanical pro- 
cesses also may be employed to remove bactena 
from fluids, as m the separation of organisms from 
fluid media by special methods of filtration. Ob- 
viously all these agencies are not equally suitable m 
any given case It is often necessary not merely 
that adventitious bactena should be destroyed, but 
that the apparatus or medium sbiould be left in such 
a condition as not to interfere with the vitality and 
growth of the or^ism which it is desired to culti- 
vate Chemical disinfectants, therefore, are only of 
limited utility in the prepaktion of maten^yi for 


bacteriological work. See Antiseptics ; and Dis- 
infection 

The agency which is most effective as a germicide 
and which leaves behind no deletenous influence is 
heat Hence, where possible, stenlisation is best 
effected by heat or by alternation of heat and cold 
Heat may be conveyed either by hot water or by 
steam at vanous temperatures, and m this form is 
far more powerful than when conveyed by dry air at 
the same temperature 

Methods of Exclusion — The exclusion ot all ex- 
ternal organisms is effected mainly m two ways 
(a) by stenlised cotton-wool plugs , {h) by the action 
of gravity 

Preparation and Uses of Culture-Media — ^The 
considerations which regulate the preparation of 
media suitable for the growth of bactena outside the 
living body include an adequate supply of pabulum, 
a sufiiciency of moisture, a smtable reaction, the pre- 
sence of elements essential to growth, and the absence 
of inhibitory influences Such media vary greatly 
with the varying needs of different organisms, but it 
IS possible roughly to classify those in common use 

(1) Media containing body-fluids in a natural or 
only slightly altered condition are prepared from 
blood-serum, exudations into serous cavities, aqueous 
humour, milk, urine, &c They approximate most 
closely to the conditions of nutrition during the 
parasitic stage of bacterial life, and all pathc^enic 
organisms grow best on them. Delicate organisms, 
such as the pneumococcus and influenza-bacillus, 
with little saprophytic vitality, may not grow at all 
on more artificial media For such organisms 
‘ blood -agar * is also invaluable, and is prepared by 
smeanng the sloped surface of ordinary a^r 
infra) with a drop of stenle blood (Pfeiffer) 

(2) Artificial proteid media are nearly all derived 
from a watery extract of the flesh of the ox, horse, 
sheep, calf, or fowl Not only do most pathogenic 
organisms grow well on them, but the growths dis- 
play a greater number of specific cultural distinctions 
than on other media With this meat-extract as a 
basis, fluid media are premred by the addition of 
peptone and sodium chloride, and the result is known 
as peptone^brotk or bouillon Its most important 
use is in the growth of organisms for separation of 
toxins and other soluble products by subsequent fil- 
tration Semi-sohd or gelatinised media have the 
same composition as bouillon with the addition of 
gelatine or agar agar the former are known 9 & pep- 
tone-gelatine or nutrient gelatine^ the latter as 
‘ ordinary * agar or agar-agar The disadvantages 
of gelatine media depend upon the relatively low 
melting-pomt of gelatine, which restncts its use to 
the cultivation of the more vigorous organisms which 
cart flounsh at the ordinary room-temperature from 
i8^C to 22°C But for such organisns there are 
certain outstanding advantages from the charac- 
teristic appearances which most cultures present, 
among which may bfc noted the presence or absence 
of hquefaction, the form of the surface-growth and 
that along the needle-track in stab-cultures, and the 
characters of the superficial and deep colomes in 
gelatine plates. Agk-media possess one great ad- 
vantage m the fact that they can be inci^ted at 
the body-temperature without melting; hence, a 
greater number of bactena can be successfully ccdti- 
vated on them. But thefe is a certain sameness in 
the appearance of the mwths on agar as compared 
with the vaned cultural features of the corre^ioiid- 
ing growths on gdatine* ^ 
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For special purposes various substances may be 
added to bouillon, gelatine, and agar media — e.g. 
glycerine for the growth of the tubercle-bacillus, 
glucose and formate of sodium for anaerobes, lactose 
for testing fermentative effects, and litmus for indi- 
cating the poduction of«cids. 

IT^tHtraUsation of media derived from meai^extract. 
The reaction of the crude meat-extract and its de- 
rivatives is invariably acid, owing to the pesence 
of organic acids, amphoteric organic bodies, and 
acid phosphates. The usual mode of neutralisation 
is to add a few drops of a solution of sodium hydrate 
or carbonate until the mixture becomes just alkaline 
to litmus. Such a medium, however, is still acid 
to a more delicate indicator, such as phenolphthalein, 
owing to the presence of dibasic sodium phos- 
phate (NajHPO^), which, being alkaline to litmus, 
has not been neutralised. As the amount of this 
salt varies, the degree of acidity is unknown and 
inconstant* To obviate this objection endeavours 
have been made to obtain media of constant or 
‘ standard * reaction. By the addition of decinormal 
and normal solutions of sodium hydrate the medium 
is first rendered neutral to phenolphthalein, and 
then * standardised * by the addition of one and a 
half per cent, of a normal solution of hydrochloric 
acid— the reaction being still slightly alkaline to 
litmus. It is found that the optimum reaction for 
the growth of most organisms is afforded by a 
medium that is slightly alkaline to litmus and slightly 
acid to phenolphthalein (Fuller, Eyre, and others). 

(3) Artificial carbohydrate media comprise chiefly 
boil^ potato and bread-paste. The appearances of 
growths on potato often reveal characteristic differ- 
ences between allied species, but the reaction of the 
TOtato must be noted, and in special cases modified. 
Bread -paste is most useful for the cultivation of 
moulds, toruloe, and the chromogenic bacteria. 

(4) Other atiificial media include vegetable in- 
fusions and various chemical combinations, such as 
Cohn’s fluid, Pasteur’s original solution, Winograd- 
sky’s media for the culture of nitrifying organisms, 
&c. Many are of merely historical interest 

Methods of Separation and Isolation. — (i) Re- 
peated dilution of ike bacteria and mechanical sepa- 
ration of the colonies — This is one of the most useful 
and most commonly employed of all methods, and 
depends upon a mcxle of ‘ plate-cultivation ’ intro- 
duced by Koch. The pnnciple is, that single 
organisms in suitable conditions give rise to single 
colonies of the same oiganism, and that accordingly, 
if the colonies are sufficiently separated, pure cul- 
tures may be obtained from each. 

(u) In ordinary aerobic conditions the more im- 
mrtant methods include Koch’s gelatine plates or 
Petri capsules, Esmarch’s roll-tubes, agar plates, 
successive strokes on agar-surfaces, &c. Gelatine 
plates are prepared by taking three or four tubes of 
melted gelatine, inoculating the first from the sus- 
pected material, then the second from the first, the 
third from the second, and so on. The fluid con- 
tents of each tube are poured out into a separate 
plate and allowed to solidify. Colonies may appear 
very abundantly in the first plate, less in the second, 
ana still less in the third ; and firom the colonies 
tiius separated, pure cultures may be made. Es- 
ntarcEs roll-tubes are prepared in the same way, 
but instead of being emptied into plates, the tubira 
are rtdled under a stream of cold water^ so that the 
gelatine solidifies on the wall of each tube. Ajgar 
plates are used in the manner above described, and 


can of course be incubated at the body-temperature. 
Successive strokes on a^r-surfaces are made by 
charging a platinum needle with the suspected 
material and gently stroking the surface of three or 
four agar tuto or plates, without recharging the 
needle. 

(^) For anaerobic organisms the method is 
essentially the same so far as the processes of 
dilution and mechanical separation are concerned. 
Hence gelatine and agar plates and gelatine roll- 
tubes are all useful so long as means are taken to 
exclude oxygen. Vignal’s method is frequently of 
value. Three or four tubes of melted agar are 
successively inoculated and their contents sucked up 
into separate lengths of quill glass tubing, the ends 
of which are sealed in the flame of a Bunsen- 
burner. Separate colonies appear at various 
intervals, and may be obtained by breaking the 
glass over them. 

(2) Inhibition of immaterial growths by various 
agencies . — Advantage is sometimes taken of the 
fact that conditions which arrest the growth of 
some bacteria may only slightly retard that of 
others. Thus phenolated media have been em- 
ployed in the isolation of typhoid-bacilli from the 
stools. 

(3) Separation of spores by the destruction of 
spore-free bacteria , — If spores are present in the 
causal organism, they may be freed from any 
vegetative forms associated with them owing to 
their greater powers of resistance. Thus a short 
exposure to a temperature of 80° C. to 100° C. will 
allow only spares to survive. This method is often 
combined with others, and is specially useful for 
isolation of anaerobes. 

(4) Separation by inoculation of susceptible 
animals . — In cases where there is some special 
difficulty in the way of obtaining pure cultures it 
may be possible to isolate the organism in the blood 
or tissues of certain animals. Thus the pneumo- 
coccus, an organism of extremely delicate growth, 
may be isolated in the blood of a rabbit, and the 
tubercle-bacillus, which is characterised by its 
extremely slow growth, may be cultivated from 
certain viscera. The glanders-bacillus too may be 
readily isolated by similar means. 

II. Microecopio Examination of Bacteria. 
In the fresh unstained condition bacteria may be 
examined in a variety of ways. The appearances 
of colonies in gelatine or agar plates, test-tubes, 
&c., are best seen under comparatively low 
magnifying powers. The actual development and 
mode of growth of any organism should be studied 
in hanging-drop cultures. The chaxaoters of living 
bacteria and many vital phenoogieiut in which they 
are concerned may be investigated by means of 
fresh films examined in fluids under a cover-glass, 
a wann stage being employed when necessary. By 
this means the grouping of the cells, the presence 
or absence of motility, and the processes of chemio- 
taxis, phagocytosis, and agglutination may be con- 
veniently studied. 

Permanent preparatums are obtained after some 
preliminary process of fixation with subsequent 
staining of the bacteria; and these processes are 
applied chiefiy to two forms of preparations, 
(I) films, and (2) sections of tissue. 

Methods of fixation'. (1) Film-preparations . — Of 
all modes of microscope study this is of widest 
api^fication and of greatest value. Films may be 
made from almost any material containing bacteria, 
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and fixation is effected in many different ways 
according to the nature of the matenal m which 
the organisms are present and the special structural 
features to be examined 

Films from cultures — Films are prepared from 
rowths in solid media either by first making a 
ilute emulsion of the growth in a few drops of 
stenle distilled water, transfemng a loopful to the 
cover-glass and spreading it out in a thin layer, or 
by first placing a loopwl of water on the cover- 
glass and mixing with it a very minute quantity of 
the growth The organisms should be so diluted as 
to render the film almost invisible When growths 
occur in fluid media or in the water of condensation 
from solid media, films may be made by spreading 
a loopful of the fluid directly over the cover-glass 
In any case the film is dried by heating over the 
flame of a Bunsen-burner at the highest temperature 
the hand can comfortably bear The amount of 
heat required to thoroughly dry the film is usually 
also sufficient to fix it, but, if not, it may be passed 
two or three times quickly through the flame 
Films from animal fluids and tissues — From 
pus, sputum, and other highly cellular fluids, films 
are best obtained by smearing a loopful over the 
cover-glass with as little manipulation as possible 
Some parts will be found too thick for examination, 
but the thin parts between should suffice In the 
case of watery exudations, e g ascitic and pleuritic 
effusions, and in the case of watery secretions, e g 
urine, any bacteria present are usually so scanty as 
to elude direct observation The fluid should 
therefore be allowed to stand for several hours in 
conical glasses, or better, centrifugalised and a 
loopful of the deposit then spread out over the 
cover-glass From the solid organs and tissues 
films are prepared by gently rubbing the portion to 
be examined over the cover-glass The fixation of 
the films thus prepared may be effected according 
to one of two methods named, {a) the dry, and {h) 
the wet, according to the initial step in the 
rocess {a) In the dry method the films are fixed 
y gentle heat in the manner above described In 
this way the bacteria are well preserved, but more 
highly organised structures, e g leucocytes and 
tissue-cells, are not so well seen (^) In the wet 
method the film is never allowed to dry, but is at 
once placed in some fixing solution, the best being 
a saturated solution of mercuric chloride prepared 
by boiling this salt in a solution of sodium chloride 
(o 7^ per cent ) In this the films remain from 
two to four minutes, and they are then washed in 
salt-solution and in spint to remove all crystals of 
mercuric chloride They are now ready for staining 
Films from blood — Special methods of prepara- 
tion and fixation are required The skin having 
been thoroughly cleansed and rendered aseptic, a 
small puncture is made, and as much blood as will 
he in the loop of a platinum needle is transferred to 
the centre of one cover-glass Another cover-glass 
is placed above the first, and, if both are clean, the 
blood should spread in a thin film between them 
They are then rapidly separated, and in the dry 
method they are dried by waving them la the air 
In order to preserve t)ie cellular constituents the 
film must be fixed either m a saturated solution of 
mercunc chlonde for several minutes, or m a 
mixture of alcohol and ether in equal proporUona 
for half an hour, or in the hot-air stenlise^r at 
X 30 ° C. for the same Umci The wet method of 
fixation is applicable to blood-films also. 


(2) Fixation of tissues, — For the examination of 
bacteria this is best accomplished by placing thin 
slices in a saturated solution of mercunc cluonde 
for twelve to twenty-four hours The pieces of 
tissue are then transmrred to ipethylated spint, and 
finally embedded and cut in paraffin so that the 
section may be as thin as possiole. A good result 
may also be obtained by direct fixation in methy- 
lated spint or absolute alcohol The full details of 
these various processes would occupy too much 
space to be given here 

Methods of Staining — Owing to differences in 
their chemical constitution the vanous structural 
elements of the bacterial cell differ in their reaction 
to colouring agents, so that it is necessary to 
consider methods of staining as applied to (x) the 
cell-protoplasm, (2) the cell-envelope or capsule, 
(3) flagella, (4) spores 

(l) The protoplasm of the bacterial cell resembles 
the nuclear chromatin of the animal cell m showit^ 
a marked affinity for the basic aniline dyes, e g. 
thiomn and methylene blue, gentian violet, fuchsin, 
&c The simplest form of staining reagent is a 
watery or alcoholic solution of one of these dyes, 
and many bacteria take up such a stain with great 
readiness and intensity, provided that a sufficient 
interval of time is allowed to elapse and a sufficient 
concentration of the stain is employed But a 
more complex process is usually indicated In the 
first place all bactena do not stain with equal 
readiness, and some resist the action of staining 
substances to a marked degree Hence it becomes 
necessary to make use of mordants which aid the 
penetrating power of the stain and tend to fix it in 
the bactena. The mordants m common use include 
carbolic acid, aniline oil, tannic acid, and vanous 
metallic salts and alkalis The effect of heat 
should be noted as accelerating and intensifying all 
staining processes, and the result of lengthening the 
duration of the exposure to any stain, or of in- 
creasing the strength of the solution, is much the 
same as would be produced by the addition of a 
mordant In the second place, when bacteria are 
stained in sections of tissue or in films along with 
other cellular structures, the tissue-elements are apt 
to take up the stain so deeply as to obscure the 
organisms, and accordingly various methods have 
been devised to remove the stain wholly or partially 
from the tissues and leave the bactena coloured. 
This may be effected by the use of suitable <fe- 
colourtsing agents^ among the more important of 
which are sulphuric and other mineral aads, acetic 
acid, clove oil, alcohol in the form of methylated 
spirit or absolute alcohol, and warm water Very 
frequently use is made of the combined action of 
more than one decolourising f^ent, just as moi;.e 
than one mordant may be employed. After de- 
colourising It is usually advisable to counterstain the 
tissue-elements in such a way that their structure is 
shown in some colour different from that in the 
bactena themselves. The combinations ot stain, 
mordant, decolounser, and counterstain are very 
numerous, and only a few of the more typical ex- 
amples can be given here. Among the more im- 
portant simple stains may be noted carhoUthtonin 
bluet which consi^sts of thionm t)lue (1 gramme) dis- 
solved m 100 c.c. of a watery solution of carbolic 
acid (I in 40) One volume should fie diluted with 
three volumes of water before use. Stain for about 
five minutes, wash thoroughly m v^ter, and« if ne- 
cessary, decolourise in wafotsligfidyacidiilat^ wtfb 
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acetic acid. Dilute carboUfuchsin is prepared by 
dilating Ziehl-Neelsen’s carbol-fuchsin (v. inj^a) in 
ten volumes of water. Stain for about five minutes, 
wash, and, if necessary, decolourise in warm water. 
In Lojlef^s methylene blue 30 parts of a saturated 
alcoholic solution of methylene blue are added to 100 
parts of a watery solution of potassium hydrate (1 in 
10,000). Films may be stained for five minutes or 
more; sections for several hours, as they are not 
readily overstained, and, if required, can be de- 
colourised in a weak solution of acetic acid. 

Some bacteria lose the stain so readily that they 
may become decolourised in the process of dehy- 
dration with alcohol. To obviate this Weigert 
suggested that sections, after being stained in an 
alkaline solution of gentian violet, should be dehy- 
drated with pure aniline oil, cleared in xylol, and 
mounted in balsam. Another method, applicable 
to sections cut in paraffin, was recommended by 
Greenfield and Muir in the previous edition of this 
article. The sections, which ought to be as thin as 
possible, are floated on the surface of a weak solu- 
tion of the aniline stain, and the liquid is very 
gently heated. The sections become quite fiat, and 
the stain is seen to penetrate into the tissue. After 
a few minutes they are washed well on the surface 
of water, placed on a slide, and allowed to dry. 
The paraffin is then removed by xylol and the 
section is mounted in balsam. 

On the other hand many bacteria do not readily 
take up the stain but retain it with greater tenacity. 
For such organisms Gravies method may be used. 
The staining solution consists of i part of a saturated 
alcoholic solution of geiytian violet in 10 parts of a 
saturated watery solution of aniline oil (or pre- 
ferably 10 parts of a five per cent, watery solution 
of carbolic acid), and should be prepared just before 
use. Stain for five or ten minutes ; wash in water ; 
apply for about one minute Gramms iodine solution 
(iodine l part, potassium iodide 2 parts, water 300 
parts), and again wash. Rapidly remove water 
with absolute alcohol (or methylated spirit) ; apply 
clove-oil for 10 to 30 seconds ; rapidly remove 
clove-oil with alcohol, and at once wash in water. 
The sections or films should then have only a faint 
violet tinge. The best contrast stain is saffranin. 
Bacteria stained by Gram’s method appear of a 
dark violet colour, sometimes almost black, while 
most tissue-elements and bacteria that lose their 
stain in Gram’s method are stained red by the 
saffranin. 

Tubercle-bacilli are particularly resistent to stain- 
ing agents and correspondingly tenacious when 
stained. Ziehl-NeelserC s carbol-fuchstn stain con- 
tains basic fuchsin x part, alcohol 10 parts, a five 
per cent watery solution of carbolic acid 100 parts. 
The stain is applied to sections or films, heated 
gently till steam begins to rise, and allowed to 
steam for three to five minutes. Decolourise in 20 
per cent, sulphuric acid and wash thoroughly in 
water. The tissue should then have a faint pink 
tinge. Counterstain for two minutes in a saturated 
watery solution of methylene blue. The tubercle- 
badlli appear bright red, the tissues and other 
bacteria blue. Leprosy-bacilli may be stained in a 
similar way, but, as they are more easily decolour- 
ised, only a ^ve per cent, solution of stUphuric acid 
should be u$^. 

(2) Staining of capsules . — In the pneumococcus, 
pn^umobadlluSi &c., capsules may be stained by 
the use of a special mordant containing tannic acid 


(Richard Muir). The mordant consists of 2 parts 
of a twenty per cent, watery solution of tannic 
acid, 2 parts of a saturated watery solution of 
mercuric chloride, and 5 parts of a saturated watery 
solution of potash-alum. Films, which should be as 
thin as possible, are first dried gently over a flame ; 
the mordant is applied for two minutes, and the film 
washed in methylated spirit and water. Then 
apply Ziehl-Neelsen’s carbol-fuchsin and heat very 
gently for two to four minutes. Wash in water, 
re-apply mordant for half a minute, again wash in 
water, and finally stain in a saturated watery solu- 
tion of methylene blue for about five minutes. 
Differentiate in methylated spirit until the thinnest 
parts of the film appear blue, dehydrate in alcohol, 
clear in xylol, and mount in balsam. In this way 
the organisms are stained red, the capsules blue. 

(3) Staining of spores . — By ordinary methods 
of staining spores remain uncoloured, but they may 
be stained by a method similar to that described 
for the bacilli of tuberculosis and leprosy. The 
stain is carbol-fuchsin heated as before, but the 
sulphuric acid solution should not exceed 2 per 
cent, in some cases, though it may be 5 per cent, 
in others. Before counterstaining in methylene 
blue, It IS usually advisable to apply either a 
saturated watery solution of alum or the mordant 
recommended in staining capsules. Spores should 
then appear red, while the rest of the organism is 
blue. 

(4) Staining of flagella . — The methods commonly 
employed are those devised by Loffler, Van 
Ermengem, Pitfield, and Richard Muir, but unfor- 
tunately all give somewhat uncertain results. 
Richard Muir’s modification of Pitfield’s method 
has the advantage of relative simplicity, and is at 
least not more uncertain than the others. Two 
solutions are required, (i) a mordant composed of 
ten parts of a 10 per cent, watery solution of tannic 
acid filtered, five parts of a saturated watery solu- 
tion of mercuric chloride, five parts of a saturated 
watery solution of alumi, and five parts of Ziehl- 
Neelsen’s carbol-fuchsin {;vide supra ) ; (2) a stain 
composed of ten parts of a saturated watery solu- 
tion of alum, and two parts of a saturated alcoholic 
solution of gentian violet. The mordant keeps 
well for several weeks, but the stain should be 
freshly prepared. Both solutions are used unfiltered. 
A thin film of the growth is carefully prepared and 
gently dried. The mordant is applied and the 
film heated for about two minutes, washed 
thoroughly in water and gently dried. The stain 
is then applied and the same processes repeated of 
heating, washing, and drying. Before the final 
drying Gram’s iodine-solution {vide supra) may be 
applied for two minutes in order to darken the 
stained flagella. 

Relations of Micro-organisms to the 
Living Body. — It may now be accepted as an 
established fact that the healthy tissues and fluids 
within the substance of the body are free from 
microbes; but the surfaces, both external and 
internal, constantly teem with them in the most 
varied forms. 

The mechanism, so to speak, by which this- 
bacterium-free condition is maintained during 
healthy life has been the subject of riiuch experi- 
ment and controversy. Since foreign particles of 
various kinds, much larger than microbes, can and 
do enter the lymphatics and blood-vessels of the 
air-passages, alimentary canal, and even the skin,. 
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It IS certain that microbes can also enter Expen- 
ment has shown that even if large quantities of 
•certain cultivations are injected subcutaneously or 
into the blood-stream, they rapidly disappear, and 
in some cases after a few hours they can naidly be 
detected m the blood, or even in the lungs, spleen, 
and kidneys, where they appear to be largely 
arrested Those discovered are often in various 
stages of degeneration or decay, and sometimes 
many are contained in leucocytes and connective- 
tissue corpuscles 

According to some, it is principally by the activity 
of leucocytes and connective-tissue corpuscles that 
micro-organisms are destroyed This view has 
been especially developed by Metschmkoff and his 
followers, who have alleged for some leucocytes the 
special r 61 e of ‘phagocytes,’ le of ingesting, 
amoeba-like, noxious foreign particles, and having 
as one of their highest functions the elimination of 
microbes 

That the freedom from organisms is not solely due 
to the leucocytes is shown by the fact that blood- 
serum and other materials, which are free from 
leucocytes, also exert a destructive influence upon 
microbes The freedom from bacteria may there- 
fore be regarded as due in part to the fact that the 
healthy fluids and tissues of the living body exert 
an antagonistic action to, or do not serve as a 
suitable soil for, the growth of bacteria The 
chemical or physical nature of the antagonistic 
condition is a highly important question That the 
antagonistic condition may be a very minute 
chemical change is suggested by the facts of 
immunity, natural or acquired, and modified 
susceptibility under variations of nutriment See 
Immunity 

During the last stages of life, and apparently also 
in some conditions of disease, the power of resis- 
tance may be so lowered that common bactena are 
found in the blood, and penetrate more deeply into 
the tissues with which they are normally in contact, 
e g in the alimentary system 

III Inoculation of Animals —Inoculation 
of animals may be undertaken for many different 
purposes Certain organisms may be isolated from 
contaminated material in the blood or tissues of 
appropriate animals , but the special object of this 
mode of study is to investigate the pathogenic 
effects of pure cultures and of the toxic substances 
produced by bacteria These effects are extremely 
vaped and depend upon several factors as re- 
gards the vtrusy upon \a) its quantity, {b) its form, 
and {c) Its virulence, and as regards the animal^ 
upon {a) Its susceptibility, and {b) the site of inocu- 
lation Some of the di&culties attendant on this 
mode of study have already been alluded to in an 
earlier part of this article 

I T^tvirus — {a) The dose or amount of the injec- 
tion materially modifies the result A small number 
of bacteria or a small dose of toxin may produce 
httle or no appreciable effect, for within certam 
limits the tissues and fluids of the livmg body 
possess remarkable powers of overcoming and 
destroying microbes In fact, bactena may with 
impunity be introduced beneath the skm, into the 
peritoneal sac, or even into the blood-stream, in 
quantities that depend upon their virulence and 
the potential resistance of the animal Introduced 
in greater numbers, bacteria begin to multiply 
withm the animal body and so infect it More- 
over, the form of the resultant lesion may vaiy 


m 

with the number of organisms injected. A small 
dose of pyogenic coca in the subcutaneous tissue 
may give rise only to a localised inflammation or 
suppuration, whereas a larger dose at the same site 
may allow some of the cocci to enter the blood- 
stream and so cause a fatal septictemia or pyaemia. 

{b) The virus may be introduced m a vanety of 
formSf as living bactena, as dead bactena, or as 
toxic products alone Living bacteria produce 
their effects by multiplying withm the body, and 
there elaborating toxic substances which may have 
both a local and a general action Dead bactena 
of course cannot multiply, but may be earned to 
various sites and there give rise to locahsed lesions 
due to the action of intracellular ferments or toxins, 
e g dead tubercle-bacilli may give nse to nodules 
of granulation-tissue, which often show typical 
giant-cell systems The toxic products of bacterial 
growth may be isolated, and when injected repro- 
duce many of the pathogenic effects In some 
diseases (e g diphtheria, tetanus, &c ) the most 
important lesions are due to the action of separable 
toxins, and are induced when toxins alone are 
injected When hving organisms are introduced, 
the amount of toxic substances generated by them 
within the body is indefinite and uncertain, but by 
the use of toxins freed from bactena, more exact 
data are obtainable, since a definite dose of toxin 
will produce definite effects per unit of body- weight 
of animal 

{c) The virulence of the matenal injected has an 
even greater bearing on the ultimate result Thus 
the Streptococcus pyogenes may have its virulence 
so intensified that a few introduced beneath the 
skm will cause a rapidly fatal septicaemia, while the 
same organism m an attenuated form may be 
injected m large numbers with only a slight local 
reaction Modifications m virulence may be 
artificially accomplished The most important 
means of exalting the virulence of an organism is 
that known as the ‘ method of passage ’ It 
depends on the fact that an organism which has 
produced disease m one animal is thereby rendered 
more capable of reproducing the disease in another 
similar animal Hence, by inoculating a number of 
such animals, one from another — m other words, by 
passmg the organism through the senes — its virulence 
may be intensified to a high degree In certam 
cases, and more especially when its pathogenic 
powers are impaired, the virulence of an organism 
may be restored or exalted by mjectmg it along 
with cultures or products of other organisms Thus, 
the typhoid-bacillus, which is usually non -patho- 
genic to the lower animals, may have its virulence so 
intensified by repeated injections along with steri- 
lised cultures of Streptococcus pyogenes or of B. 
coll, that ultimately the typhoid-bacflli alone come 
to have a lethal effect In processes of natural 
mfection m man it is not uncommon for the action 
of one organism to be aided by that of another. 
Probably the virulence of one or of both is thereby 
mcreased, and the site of the local le^on rendered 
more favourable for the growth of the predommant 
microbe As examples may be noted the frequent 
association of the Streptococcus pyogenes with the 
baallus of diphtheria, and the presence of putre- 
factive organisms in many of the local wounds m 
tetanus On the other hand virulence may be 
weakened or attenuated m many ways After 
successive subcultures outside the liody most 
organisms are found to have lost their original patho- 
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genic powers, and this occurs more rapidly and to 
a greater extent when they are maintained in, un- 
favourable biological conditions. Again, by trans- 
mitting an organism through one sp^ies of animal, 
its virulence may be impaired for a different species, 
and so on. 

2. The animal. — {a) On the susceptibility or 
resistance of the animal to infection depends much 
of the effect of inoculation. Some oiganisms (e.g. 
Pneumococci) produce in the more susceptible 
animals only a slight local reaction but profound 
general effects, usually a septicaemia ; while in the 
more resistant animals the local reaction is intense, 
and the general symptoms less pronounced. Of the 
diseases to which man is liable some do not affect 
lower animals in any known circumstances (e.g. 
venereal diseases and leprosy) ; others may be 
made to infect them, but only in special conditions 
by which either the normal virulence of the organism 
is exalted, or the normal resistance of the animal is 
lowered (e.g. tj^hoid fever and cholera) ; the great 
majority, however, are directly transmissible to 
lower animals, but in them appear in some different 
form (e.g. pneumonia and anthrax). When a disease 
has a wide distribution it is usually possible to 
arrange the various animals in order of suscepti- 
bility. Thus the ungulata and rodentia are highly 
susceptible to anthrax, the carnivora are practically 
immune, while man occupies an intermediate posi- 
tion. Marked differences in susceptibility and 
resistance therefore exist between animals of different 
orders, less between different species of the same 
order, and still less between different individuals of 
the same species. But sometimes between closely 
allied species, and even between individuals of the 
same species, remarkab^ differences may be en- 
countered in apparently similar conditions. Arti- 
ficial or natural modifications may also occur. The 
resistance of an animal is lowered, and its suscep- 
tibility correspondingly increased, by conditions 
which diminish its vitality, such as starvation, 
abnormal feeding, administration of drugs, or local 
injury. Age often appears to have a determining 
influence, both as r^ards general susceptibility — 
older animals being as a rule more resistent than 
younger — and as regards the organs or tissues 
specially liable to infection. Resistance is increased 
and susceptibility diminished by those conditions 
which confer immunity. See Immunity. 

{b) The form of the lesion is also laigely condi- 
tion^ by the site of inoculation and the consequent 
channel of infection. Most commonly the inocu- 
lation is subcutaneous, intraperitoneal, or intra- 
venous, but it may be intracranial, intrapulmonary, 
&c. Sometimes organisms are introduced by the 
anterior chamber of the eye, or by the respiratory 
or alimentary systems. Different modes of entrance 
often give characteristically different results ; for 
example, the lesion in anthrax may vary according 
as the infection occurs subcutaneously or by the 
alimentary or respiratory tracts ; or again, a small 
number of pyogenic cocci within a vein may cause a 
fiital scpticoemia, whereas a larger number beneath 
the skin may have little effect. Many organisms 
I^ve special affinities for particular organs and 
tissces, and tend to spread to and lodge in definite 
sites, e.g. B. tuberculosis. The toxic products of 
bacteria ane often still more restricted in their 
action, the tetonus-toxin affecting only the central 
nervous whatever channel it is intro- 
duced. D. A. Wblsh. 
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BACTERIA, PYOGENIC. PYOGENIC 
Bacteria. 

BACTERIA, various. — See under Diseases pro- 
duced by them. 

BADEN-BADEN, In Germany. — Thermal 
saline waters. See Mineral Waters. 

BADEN, In Austria. — Thermal sulphur waters. 
See Mineral Waters. 

BADEN, In Switzerland. — Thermal sulphur 
waters. See Mineral Waters. 

BADENWEILER, In Germany. — Simple 
thermal waters. See Mineral Waters. 

EAQNtRES DE-BIQORRE, in France — 

Simple thermal and earthy waters. See Mineral 
Waters. 

BAQN^RES-DE-LUCHON, in France.— 

Thermal sulphur waters. See Mineral Waters. 

BALANITIS.— BALANOPOSTHITIS{j3dX«j/os, 
an acorn ; and ir6aBi\^ the foreskin). — Synon. : Ex- 
ternal or Bastard Clap j Blennorrhagia Balani ; 
Inflammatory Phimosis. 

Definition. — Balanitis — inflammation of glans 
penis j Balanoposthitis — inflammation of the opposing 
surfaces of the glans and prepuce ; sometimes acute, 
even gangrenous, and sometimes chronic. A purely 
local affection, frequently, but not necessanly, of 
venereal origin. Inflammation limited to the glans 
penis is rare ; it usually involves the prepuce. 

Aetiology. — Balanoposthitis is less common than 
urethritis. Phimosis is the predisposing cause. The 
excitants are pyogenic organisms.^ It is aided by 
the fatty-acid degeneration of retained smegma, by 
warts, chancres, syphilitic eruptions, herpes, gonor- 
rhoea, and variolous pustules. An obstinate form is 
met with in elderlv and gouty patients. Fournier 
attributes two-thirds of the cases of balanoposthitis 
to congenital phimosis and irritating smegma, about 
one-third to pyogenic action of chancrous and gonor- 
rhceal bacteria, and a few to other causes. 

Symptoms. — The symptoms of balanoposthitis 
depend on the intensity, nature, and extent of the 
inflammation. In the simplest form there is heat 
and itching of the furrow, with slight redness of that 
part, and a milky or yellowish secretion. There is 
increased activity of the Glandulge odoriferse. When 
inflammation is more severe and diffuse, swelling 
and pain are added, the other symptoms are intensi- 
fied, and characteristic excoriations appear. These 
are irregular, shallow, never extending deeply, but 
often coalescing into large raw chafings. An abun- 
dant yellowish-green matter, of offensive odour, 
bathes the surface. When the discharge is brownish, 
or blood-stained, it is indicative of a hidden chancre. 
The contact of urine' with these excoriations causes 
severe smarting pain. If still further irritated the 
prepuce swells enormously, is fissured at the free 
oorder, and is no longer retractable. Aching, 
smarting, tenderness, and painful erection, often 
accompanied by constitutional disturbance with 
fever, are present. The gouty form is frequently 
limited to the glans penis, and it appears as a deep 
red, shining glazed plaque, often quite dry or exuding 
only slightly. 

(Complications. — These are influenced by the 
predominating micro-organism present, such as the 
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Bacillus septicusof ^ngrene, the Staphylococcus pyo- 
genes aureus, and the Streptococcus pyogenes. Thus 
the cellular tissue, lymphatic ducts, and neighbouring 
l3niiphatic glands may suppurate, ulcerate, or become 
phagedsenic Preputial gangrene is rarely met with 
apart from a concealed syphilitic or simple chancre. 
Sloughing begins on the inner surface of the fore- 
skin, at the upper part The glans penis is often 
extruded through the necrosed prepuce. Occasionally 
the entire foreskin is lost ana the glans penis con- 
siderably eroded Severe haemorrhage may occur 
from arterial implication Balanoposthitis causes 
warts, which in turn keep up posthitis Adhesions, 
usually at the corona and the furrow, may attach 
the prepuce completely to the glans Repeated 
attacks lead to preputial thickening and induration, 
with intensification of the existing phimosis 

Course — The duration of balanoposthitis de- 
pends on the anatomical condition of the parts If 
remedies can be applied it is not more than three or 
four days Gouty balanitis is an exception , even 
if fully exposed it is intractable Simple balano- 
posthitis, when complicated with phimosis, may be 
obstinate Relapses are frequent until permanent 
relief is effected by circumcision 

Diagnosis —This is easy when the parts can be 
exposed Herpes is distinguished from balanitis by 
the presence of vesicles , or, if these have ruptured, 
by small round ulcers grouped on a red area, and 
limited to one or two points of the mucous surface 
Premonitory neuralgia frequently indicates the site 
of herpes Seborrhofc eczema seldom extends in- 
wards from the free border of the prepuce Simple 
chancre has clean cut, undermined edges, and a 
spongy surface It spreads and multiplies The 
syphilitic sore has an indurated base and enlarged 
indolent lymphatic glands Urethral discharge can 
usually be seen escaping from the meatus Micro- 
scopical examination would disclose the ‘diplo- 
coccus ’ An ulcer under the foreskin is betrayed 
by a hard and tender swelling felt through the skin 
After the lapse of a few days consecutive sores 
appear at the orifice of the prepuce 

Prognosis — The prognosis of simple balano- 
posthitis is always good Gangrene only occurs in 
symptomatic cases 

Treaiment — When the foreskin can be re- 
tracted, daily soap-and-water ablutions must be 
made The excoriated surface should be dried and 
dusted with lodol The surfaces of the prepuce and 
the glans must be kept separated by means of a bit 
of lint soaked in lead-lotion, ten minims of the 
Liquor Plumbi Subacetatis Fortis to one ounce of 
distilled water, the lint being moistened frequently 
If there is phimosis, prolonged immersion in a hot 
hip-bath will often facilitate preputial retraction 
If irretractile, cleanse by means of a.long-nozzled 
syringe which reaches between the coapted surfaces 
Having syringed away the pus with warm water, 
inject a little lead lotion If a subpreputial ulcer 
be present, cleanse first with water and then instil 
twenty drops of the following emulsion lodol or 
Iodoform one part. Powdered Tragacanth one part, 
Glycerin three parts. Water ten parts Hot Glycerin 
and Belladonna fomentation^ to the groins, and mor- 
phine, internally or hypodermically, relieve pain. 
Acupunctures ^ve vent to simple oedema, but 
tend to induce gangrene, brawny tension, and 
erysipelatous redness In paraphimosis, befote re- 
placing the swollen prepuce, the tension should be 
relieve by acupuncture or incisions, if needed. 
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Chancres and inflamed inguinal |;l^ds must be 
treated along with the balanoposthitis according to 
their needs 

If warts be present they should be removed or 
cured Scrupulous cleanliness with daily applica- 
tion of the following powder is often effective: 
Burnt Alum and Savine in equal parts Circum- 
cision IS the radical cure for balanoposthitis and its 
sequelae The best preventive measure, short of 
operation, is daily washmg with soap and water 
and dusting the part with a powder composed of 
Oxide of Bismuth i part, Oxiae of Zinc i part, Pow- 
dered Salicylic Acid ^ part. Starch Powder 2 parts 

If the signs of syphilitic infection be present, i.e. 
the persistence of defined induration when the general 
inflammatory swelling is subsiding, quill-like thicken- 
ing of the dorsal lymphatic ducts of the penis, and 
multiple enlargement of the lymphatic glands m the 
groin, mercury should be administered without 
delay, and slight sponginess of the gums must be in- 
duced and maintained 

Campbell Williams 

BALDNESS — Svnon Alopecia, alopecia 

calva , calvities ; Fr Calvttu\ Ger Kahlheit* 

The term ‘ baldness * as originally and as generally 
employed signifies a lack of hair on the scalp 
varying from moderate thinness of the hair to 
complete absence Baldness is generally porttal, 
affecting more or less of the surface of the scalp, for 
example, the summit and forehead m men, and the 
summit and occiput m women Baldness is more 
common in men, and usually begins on the crown 
and each side of the temples, and spreads from these 
centres One form of partial baldness, denominated 
alopecia areata or area^ is desenbed separately. See 
Alopecia Areata 

Among the assigned causes of alopecia may be 
mentioned seborrhoic eczema, myxoedema, impaired 
vaso-motor nerve-control, heredity, the acute 
fevers, syphilis, and sudden nervous shock. The 
setiology is often most complex Some cases of 
early baldness are not unreasonably ascribed to 
the modern silk hat — the rigid circular band im- 
peding the vascular supply of the scalp Partial 
alopecia may result from a blow Congenital bald- 
ness may exist for several years. The immediate 
cause of alopecia is a defective nutntion and atrophy 
of the hair-follicle. It is generally progressive, and 
consequent on advancing age 

Treatment — This consists in the restoration 
of the general nutritive power, and in local 
stimulation The best applications for stimulation 
of the hair-follicle into functional activity are the 
stimulating liniments of the British Pharmacopoeia ; 
e g limment of ammonia, compound cami^or 
liniment, and the Imiments of chloroform and 
mustard j or the acetum canthandis Occasionally 
the scalp should be shampooed with an aUcalme 
spint of soap See Hair, Diseases of. 

John Harold. 

BALNEOLOGY (floAewciov, a bath; X^f, a 
word) — A scientific exposition of all that relates to 
baths (in the sense of mmeral water health resorts 
or * spas * ) and bathing 

BALNEOTHERAPEUTICS (iSaXawW, a bath 5 

and I heal) — -Tluit department of thera- 

peutics which deals with the internal and external 
use of mineral waters and thermal springs. S 4 $ 
Mineral Waters. 
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BAR BADGES LEG — A form of Elephantiasis. 
See Elephantiasis. 

BAR BIERS. — synonym for Beriberi. See 
Beriberi. 

BAREQES, In France. — Thermal sulphur 
waters. See Mineral Waters. 

BARTFELD, In Hungary. — Alkaline saline 
chalybeate springs, with iodine. See Mineral 
Waters. 

BASEDOW’S DISEASE— A synonym for ex- 
ophthalmic goitre. See Exophthalmic Goitre. 

BATH, In Somersetshire. — Simple thermal 
and earthy waters. See Mineral Waters 

BATHS.— Baths may be regarded as simple and 
composite [medicated j artificial)^ and as liquid, 
vapour-, and air-baths. We shall consider them 
under these heads in the following description. 

A. Simple Baths.— I. Simple Liquid Baths. 
The clothes by which the body is usually covered 
form a kind of thermal zone about the skin, the 
temperature of which remains ordinarily within a 
few degrees of 89° F. The skin therefore is tho- 
roughly accustomed to this temperature, and an 
ordinary bath must be given at a decidedly higher 
or lower temperature, if much reaction be desired. 
Even however at neutral temperatures — say between 
85° and 95® F. — a reaction may be obtained by 
mechanical stimulation of the skin, as in wave-baths 
and douches, or by drying the skin with a rough 
towel after the bath ; in the case of mineral waters 
and medic£vted baths stimulating effects may likewise 
be obtained by the salts, carbonic acid gas, &c., 
contained in the water. 

I. The Cold Bath.—'&y a cold bath is meant the 
immersion of the body in water below the tempera- 
ture of 70® F. Anything below 50° is considered 
a very cold bath. The first effect of the bath is a 
sensation of cold, with slight gasping for breath. 
If the cold is intense and prolonged, there is a 
certain degree of numbness of the skin ; while the 
pulse becomes small, and may become less frequent 
by ten to twenty beats in the minute, and there 
may be shivering. Owing to the constriction of the 
cutaneous blood-vessels the skin is pale, and the 
contraction of the unstriped muscle-fibres gives rise 
to the phenomenon of ‘goose-skin.’ These first 
eff<^s of a cold bath may give place to the ‘ reaction ’ 
while the bather still remains in the bath, or only 
when he has left it. The pallor of the skin changes 
to slight redness, accompanied by an agreeable 
subjective sensation of warmth, easy breathing, and 
a feeling of comfort and capability for exertion. 

The reaction is delayed in the weak and feeble, 
but takes place rapidly in the robust and strong, 
especially when accustomed to cold baths. In 
strong persons, who are in the habit of taking cold 
baths, the preliminary vaso-constriction and sensa- 
tion of coldness are less marked than in others, 
whereas the reaction, together with the agreeable 
subjective phenomena which accompany it, occurs 
more readily. In irritable nervous subjects signs of 
reacrion may sometimes be rapidly and readily 
obtained) though the reaction may be imperfect and 
transient. ^ In a given case the rapidity an d 
kind of ration depend on the temperature of 
the water, the length of the application, and the 


accompanying amount of mechanical stimulation; 
it is greatly assisted by voluntary muscular action 
(such as swimming), and by friction to the skin 
before, during, or after the application. The re- 
action may be hindered, if the cold bath is of too 
long duration, or, if it has already occurred, it may 
pass off and give place to depression. The best 
reaction with the least loss of heat is generally 
obtained by cold applications of short duration, 
administered when the patient is hot. 

The vascular and respiratory phenomena prod uced 
by a cold bath are generally considered to be mainly, 
if not entirely, due to reflex action. In persons 
who feel the loss of heat excessively, especially if 
preliminary warming by exercise be difficult, a cold 
^th or douche (which should of course be of very 
short duration) may be immediately preceded by a 
short warming application, such as a hot bath, a 
hot douche, or a hot vapour-bath. A preliminary 
hot bath with soaping renders the skin more 
sensitive, and facilitates the reaction. In suitable 
cases, when the organism can stand the abstraction 
of heat, and when the circulatory, respiratory, and 
digestive systems react sufficiently, treatment by 
cold baths should strengthen the heart’s action, ex- 
ercise the respiratory organs, increase the appetite, 
and aid digestion ; while metabolism should be 
rendered more complete, and the elimination of 
waste products facilitated. The quality of the blood 
and the nutrition of the whole body should be im- 
proved, and the capacity for muscular and mental 
work should be increased. 

2. The Warm Bath. — A warm bath of 96® to 
104® F. produces no shock ; it causes a moderately 
increased flow of the circulating fluids to the surface, 
augmenting the frequency of the pulse ; and scarcely 
affects the respiration. There is not the depression 
or the excitement of a cold bath. It rather retards 
tissue-change. With a hot or very hot bath — from 
104° to 1 14®, the central nervous and circulatory 
systems are more affected. The frequency of the 
pulse increases greatly. The respiration becomes 
anxious and quickened. The skin is in a hypersemic 
condition, and in many persons a free perspiration 
breaks out. 

3. The Tepid Bath, — Tepid baths of the tem- 
perature of 85® to 95® F. are intermediate between 
cold and warm. Their effects seem to be confined 
to the peripheral extremities of the nerves, and they 
do not excite the nervous centres or the circulatory 
system. Neither the pulse nor the excretions and 
secretions are affected. As no heat is confined in 
the system or taken from it, there is no reaction, 
and the body -temperature is unaltered. A macera- 
ting action on the superficial epidtjrmis can be 
obtained by prolonged tepid baths, similar to that 
effected by the prolonged tepid mineral-water baths 
of Lolche-les- Bains in Switurland. 

It need scarcely be added that drying and rubbing 
after a bath materially assist its action on the skin ; 
or that, according to circumstances, it may be con- 
venient to order a whole bath, a hip-bath, or a 
slipper-bath. The foot-bath is a very useful and 
convenient one, especially when some stimulant 
substance is added to tl^e simple water. Wet pack- 
ing and hot and cold affusion, whether as shower- 
baths or as douches, are referred to in the articles on 
Douche ; and Hydrotherapeutics. 

The durcUion of a bath must depend on a variety 
of circumstances — for instance, on the age and con- 
stitution of the patient, on the nature of his malady, 
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•and on the temperature of the bath It may vary 
from a few minutes to many hours A very hot or 
a very cold bath can be supported for a much shorter 
time than a tepid one 

Action and Uses — Cold baths are indicated 
for the strong, for youth, and for manhood ; warm 
baths for the delicate, for women, for early child 
hood, and for old age Tepid baths are suitable 
for almost all constitutions, sexes, and ages Cold 
baths may, in a general way, be considered tome 
and bracing , they are useful when judiciously em- 
ployed in many nervous affections, as in chorea and 
hystena, and they are the best of all for general 
hygienic purposes Of late years they have been 
specially employed m the treatment of pyrexia, and 
of the infectious diseases (especially typhoid fever) 
of which fever is a symptom {see Temperature , 
Fever , and Hydrotherapeutics) The great 
value of warm baths, besides their hygienic value, as 
better detergents than cold ones, is in soothing and 
reducing excitement, m relieving spasms, such as colic 
and retention of urine , m the convulsions of children, 
combined with the affusion of cold water on the 
head , in cases of gout and rheumatism, and 
generally when action on the skin is desired 
Where prolonged immersion is wanted, tepid baths 
are indicated, as m calming many chronic nervous 
disturbances, and in many cutaneous affections 

As to contra indications, all baths, and especially 
prolonged baths, even when tepid, are not suited 
for the asthenic Both hot and cold baths are to be 
avoided where there is a weak, fatty heart, or any 
tendency to apoplexy No one should ever enter a 
cold bath when exhausted, and such baths are also 
contra-indicated when there is a tendency to con- 
gestion of internal organs Under such circum- 
stances a warm bath is usually both safer and more 
refreshing The too long and too frequent use of 
hot baths is debilitating 

II The Simple Vapour- Bath —A vapour- 
bath is one in which the skin is exposed to the 
action of hot water presented in the form of 
vapour The vapour-bath may be taken in a box 
with the head included or not ; or in the more 
common form of the Turkish or Russian baths, 
where a large room is filled with vapour, and where 
therefore the vapour is inhaled , or by vapour ob 
tamed from a small and suitably constructed 
apparatus, which vapour may be diffused over the 
whole body or directed to a particular part A 
very pimple apparatus for the vapour-bath may be 
prepared by placing under a chair a shallow earthen- 
ware or metallic pan, containing boiling water to 
the depth of three or four inches, and from which 
abundant vapour can be obtained by placing in it 
one or two red-hot bricks The patient sitting on 
the chair, surrounded by blankets and other suitable 
covering, will receive the full benefit of a vapour- 
bath Vapour-baths produce profuse perspiration, 
and act in cleansing the skin much as hot- water 
baths do, only more powerfully Vapour being a 
slow conductor does not act so fast on the body as 
water \''apour-baths can be borne hotter than 
warm- water baths, but their use cannot be continued 
so long, as vapour interferes with radiation of heat 
from the body. In such baths a heat of more than 
122® F 18 not borne comfortably. The vapour- 
bath, though falling considerably short in tempera 
ture of the air-bath, raises the heat of the blood 
somewhat more. The great virtue 6f these baths 
hes m their sweat-produang proj^rties The 


average loss of perspiration by the use of a Russian 
bath has been set down at from ^ lb. to 3 lbs. In 
the Russian bath a slight degree of stimulation of 
the skin is caused by switchmg it with twigs of 
birch, and the alternation of depression and excite- 
ment of the cold bath is obtained by placing the 
patient, when in a state of profuse perspiration, 
under a douche of cold water In Russia a roll in 
the snow sometimes takes the place of the final cold 
douche or plunge 

III The Simple Hot-Air Bath —There are 
two forms in which the hot-air bath is administered 
according as the patient does or does not breathe 
the heated air The action of the former closely 
resembles that of a vapour-bath, but differs from it 
in not impeding the respiration, as the latter does, by 
accumulation of moisture m the bronchial tubes The 
lungs, instead of having to heat up the inspired air, 
are subjected to a temperature above their own 
Hot-air baths favour the highest degree of perspira- 
tion , the moisture of vapour-baths somewhat opposes 
it, though in certain persons sweating commences 
more readily with moist than with dry heat Very 
hot air baths raise the temperature of the body by 
several degrees 

As the arrangements for vapour- and hot-air baths 
are practically the same (except that m the latter it 
IS attempted to exclude all vapour from the ea / t - 
dartum or sudatorturuy the hottest room), the follow- 
ing description of an ordinary hot-air bath, the 
arrangements of which are closely copied from the 
Romans, will answer for both 

The patient, after unclothing, first goes into the 
teptdariumy which has a temperature of 113° to 
ii 7®F , in which he remains until the perspiration 
bursts forth, which happens in from twenty- 
five to forty minutes He next proceeds to Ae 
hottest room or cahdanum (in which the air is 
heated by hot-air pipes which are inserted in 
the walls, to a temperature of 133° to 140° F ), 
and remains there until the perspiration runs 
down his skin, in twelve to eighteen minutes 
An attendant then rubs oft the perspiration with a 
woollen glove, and kneads all the muscles for four or 
five minutes The patient next betakes lumself to 
the lavacruftty where he has water poured over him 
of the temperature of 81® to 86® F j then the whole 
body is soaped over, the suds are removed, and 
the patient goes to the fngtdanumy vihere he lays 
himself on a couch and waits till his skin is com- 
pletely dry This may occupy twenty-five to thirty 
minutes, when the patient dresses and leaves the 
bath greatly refreshed 

Such IS a brief account of these baths, the revived 
use of which is at present so general The arrange- 
ments vary in detail In all large baths of this kind, 
used by many persons, special care has to be taken 
that the arrangements for ventilation are suflffcient. 
For ordinary purposes it is easy to furnish either 
vapour or hot air baths Different kinds of ap- 
paratus have been invented for this purpose, but 
they all have this in common, that the patient, placed 
in bed or on a seat, has the bedclothes or other 
covenng secured from contact with lum by the em- 
ployment of a framework or cradle. Beneath this 
hot air or vapour is introduced) eiUier directly or 
indirectlV) from a suitable apparatus 

Uses — Both hot-air and vapour-baths are indi- 
cated when increased action of the skin is desired 
They are used most for the cure of catarrhs, of 
neuralgic and rheumatic pams, and sciatica. They 
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are sometinies emfdoyed in the treatment of obesity, 
and are useful for general hygienic purposes, but 
are apt to be given too indiscriminately. Hot-air and 
vapour-baths are often locally applied with great 
advantage to a hand, or leg, or arm, in rheumatism 
or thickened joints. 

Electric li^t has of late been much employed 
for adminbtering both local and general hot-air 
baths. It has been maintained that owing to the 
action of the light as well as the heat, these electric 
light or * radiant heat’ baths have some peculiar 
effect of their own, and that they can produce 
sweating without accelerating the heart’s action to 
the same extent as ordinary hot-air and vapour- 
baths. These questions have, however, not yet 
been settled. 

The Sand-Bath , — We may here mention baths of 
sand. At the present time establishments for sup- 
plying them exist in various towns. They are a 
convenient way of applying dry heat either locally 
or generally, and are principally employed in chronic 
rheumatoid arthritis. Bags filled with heated sand 
(or salt) are useful in hospital and in domestic prac- 
tice. 

Carhonic-Acid Gas-Baths . — These should be like- 
wise mentioned, though they are not much employed. 
The carbonic acid gas arising from mineral waters 
(as at Franzensbad and Marienbad) has usually been 
employed for the purpose. The patient sits thinly 
clad in an atmosphere of the gas, care being taken 
that the gas does not rise higher than the shoulders 
and that none of it is inhaled. A subjective sensa- 
tion of warmth in the lower limbs, and the part of 
the body bathed by the gas, is produced ; but the 
therapeutic value of this meth^ of treatment is 
doubtful. Local baths and douches of carbonic 
acid have been employed for neuralgic and super- 
ficial infiammatory conditions. 

B. Composite, Medicated, or Artificial 
Baths. — A great variety of substances have been 
used in baths at different periods. We must confine 
ourselves to such as are at present in use and appear 
to be of real value, omitting even some that are 
employed, such as baths of iodine, of iodide of 
potassium, of iron, of fermented grapes, and of 
whey. 

L Composite Liquid Baths. 

1. 7 he Sea- Water Bath . — The average amount 
of salts in sea- water may be set down at 3 per cent. ; 
this may therefore be considered a suitable strength 
for ordinary salt baths. The quantity commonly 
used in London hospitals is about 9 lbs. of salt to 
30 gallons of water. Owing to the high price of sea- 
salt in inland continental places, various natural salts, 
some of them containing a comparatively small 
amount of chloride of sodium, have been suggested as 
substitutes ; and also, for economy’s sake, 22 to 25 
gallons have been set down as a minimum amount 
of water for the bath of an adult. The value of 
these substitutes can only be determined by observ- 
ing the degree in which they stimulate the skin. 
Apparently it does not matter much what particular 
salt is em{doyed to produce the stimulation. A 
salt bath can of course be increased to any strength 
hy the addition of what is termed ‘mother-lye’ 
(German ‘ Mutterlauge’). 

The chief us^ of salt-water baths are as tonic 
retakes, especially for the young, when there is 
any tendency to scrofula or debility in convalescence 
from many diseases. 

2. Effer^vescmt^ Gaseotest and Artificial Nauheim 


Baths. — These baths have been considerably em* 
ployed of late years, since the natural tepid efrerves- 
cent salt baths of Nauheim have been much 
advocated in the treatment of certain chronic cardiac 
disorders. The bath-water may be charged with 
carbonic acid from cylinders of the compressed gas. 
The stimulating effect of gaseous baths is due chiefly 
to the mechanical action of the small bubbles of the 
gas on the skin. Two or three per cent, of common 
salt and two or three per thousand of calcium chloride 
should be dissolved in the bath -water, when it is 
desired to imitate the natural baths of Nauheim. 

3. Alkaline Baths. — Alkaline baths maybe made 
by adding 6 ounces of crystallised carbonate of 
s^ium, or 3 ounces of carbonate of potassium, to 
25 or 30 gallons of water. Alkaline baths are of 
use in a great variety of cutaneous affections. 

4. The Corrosive-Sublimate Bath. — This is 
commonly made by adding 3 drachms of corrosive 
sublimate and i drachm of hydrochloric acid to 30 
gallons of water. It has been occasionally employed 
in some skin-affections, and in secondary syphilis. 

5. Sulphttret of Potassium Bath. — Baths of 
sulphuret of potassium are made by dissolving from 
4 to 8 ounces of that salt in 25 to 30 gallons of 
water. A little diluted sulphuric acid is sometimes 
added. These baths have long been extensively 
employed in the treatment of cases of skin-disease 
in which the sulphur they contain is indicated. 

6. The Nxtro-Muriatic Acid-Bath. The nitric 
or rather nitro-muriatic acid bath— used by some 
in India and in England for liver-affections— is 
made by adding nitro-muriatic acid to water. The 
ordinary proportion is one ounce of acid to one 
gallon of water. The discolouring action on cloth- 
ing makes a full bath of this kind inconvenient for 
domestic use, and it is best to take it in a bathing 
establishment. For the ordinary purposes of a foot- 
bath at home, the following directions are sufficient. 
The vessel must of course be of wood or earthen- 
ware. Four to six ounces of the acid are added to 
three gallons of water. This makes a strong foot- 
bath. The patient keeps his feet immersed for 
thirty minutes j and the bath is to be repeated every 
other day for two or three weeks. The axillae, the 
groin, and the region of the liver are to be sponged 
with the acid solution. The bath causes slight 
tingling of the skin and a taste in the mouth, and is 
believ^ occasionally to produce salivation. 

7. The Bran- Bath. — The bran-bath is made by 
boiling four pounds of bran in one gallon of water, 
straining, and adding the liquor to a quantity of 
water sufficient for a bath. Such a bath is useful in 
allaying irritability of the skin, and also in diminish- 
ing the stimulating effect of other baths. 

8. The Fucus-Bath. — This is made by adding a 
decoction of seaweed, or the seaweed chopped up, 
to an ordinary bath j it will become more or less 
gelatinous if enough be added. Such baths go 
popularly by the name of Ozone Baths. They are 
useful in the same cases as sea-baths. 

9. The Mustard-Bath. -— An extremely useful 
stimulating bath is the well-known mustard bath, 
which is made by adding a handful or two of 
mustard to the ordinary hot bath. The foot-bath 
is its most useful form. 

la Pine-Baths. — Baths of the balsam of pine- 
leaves may be prepared extempore by making 
decoctions of the fresh leaflets at certain seasons ; 
but the usual way is to add about one pound of the 
extract, which is prepared from the leaves, and is 
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everywhere for sale—at least in Germany. The 
extract dissolves in the bath) which is then ready 
for use ; but of late it has been usual to add a smau 
amount of an essence which is also prepared from 
the leaflets. It floats to the surface of the water, 
and attaches itself to the person on leaving the bath, 
and Its aroma is grateful These favounte baths 
are largely employed at bathing establishments in 
every part of Europe They are slightly stimulant, 
and are much used in hystencal, rheumatic, and 
gouty affections, and also as an adjunct to the 
internal use of mineral waters 

It is scarcely necessary to add that, as a rule, all 
composite liquid baths should be of a temperature a 
little above the tepid ; and that their strength, and 
the time that the patient is to remain in them, 
must be determined by the special circumstances of 
the case 

II Composite Vapour- Baths -Vapour- 
baths impregnated with fir -balsam are popular, and 
are considered to be more powerful in their opera- 
tion than pine baths The vapour which rises in 
making the decoction of pine leaves is conveyed to 
a box in which the patient is enclosed 

Aromatic vapour-baths may be given by making 
the steam of hot water pass through bunches of 
fresh aromatics {comum, lavender, &c ) before 
reaching the box in which the patient is placed 
Such baths may be useful m hysteria 

III Composite Air-Baths 

I Sulphurous Acid Bath — A valuable mode of 
applying sulphur in the form of a bath is by using 
Its fomes— in other words, sulphurous anhydride 
The patient is seated on a cane-bottomed chair, 
and his body is encircled with a cradle, over which 
oil cloth IS thrown, the head remaining uncovered 
Sulphur is placed on a metallic plate, to the lower 
surface of which the flame of a lamp is applied, 
when sulphurous acid is disengaged 

a The Mercury- and Calomel-Baths — Very 
similar is the mode of applying the fumes of mercury 
Under the chair are placed a copper bath con- 
taining water, and a metallic plate on which are 
put from 6o to i8o grains of the bisulphuret or of 
the yellow or red oxide of mercury Spirit-lamps are 
lighted under the bath and under the plate The 
patient thus experiences the effects both of aqueous 
and of mercurial vapour At the end of five or ten 
minutes perspiration commences, which becomes 
excessive in ten minutes or a quarter of an hour 
The lamps are then to be extinguished, and when 
the pitient becomes moderately cool he is to be 
rubbed dry He should then dnnk some warm 
liquid and remain quiet for a time {see Syphilis) 
Calomel, m quantities of from 20 to 30 grains, is 
administered in a similar manner, under the name 
of the calomel-bath It may be given locally by a 
suitable apparatus 

IV Electrical Baths — Electricity is some- 
times applied in association with baths or douches 
of water See Electricity in Medicine 

John Macpherson. 

F. Parkks Weber. 

BATHS, Natural —See Mineral Waters, 

BATTAGLIA, In the province of Venice In 
Italy — Thermal muriated saline waters, with 
sulphate of lime See Mineral Waters. 

BAZIN’S DISEASE.— .Sm Erythema Inpu^ 

RATUM. 
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BED-SORE.— Ulcer and Ulceration. 

BELL-SOUND. — A peculiar physical sigtt 
associated with pneumothorax. See PHYSICAL 
Examination 

BELL’S PARALYSIS (named after Sir Charles 
Bell) — A synonym for paralysis of the facial nerve. 
See Facial Paralysis 

BERIBERI.— Synon. Kakki (Japanese) 
Definition — A disease characterised by 
multiple penpheral neuritis, and presenting sym- 
toms of paralysis, oedema, or both, varying with the 
ind and position of the nerves affected ; tending 
generally to recovery, but frequently ending m death 
from implication of the nerves controlling or 
regulating the chief organs of circulation and re- 
spiration 

Etymology — Benben is a Cingalese word, and 
means simply * a bad sickness,’ or ^ a sickness from 
which the patient is in danger of death,’ the du- 
plication of the syllables intensifying the meaning 
Geographical Distribution — Benben is 
endemic in Japan, the Malay Peninsula, Sumatra, 
and many other places in the Eastern Archipelago , 
It IS met with in epidemic form in China, Manila, 
many parts of India, Africa, and probably other 
tropical and subtropical countnes , it breaks out as 
an epidemic occasionally on board ships , and of 
late years outbreaks have been reported from the 
West Indies, Fiji, Western Australia, the Richmond 
Asylum in Dublin, and other places where the disease 
was previously unknown, from which it would appear 
that a tropical climate is not absolutely necessary 
for the propagation of the poison 
Etiology — The immediate cause of benben is 
not yet determined It has been generally descnbed 
as a disease of low-lying, damp localities, with 
associated conditions of overcrowding and defective 
sanitation, and there can be doubt that its 
prevalence in epidemic form is favoured by these 
conditions, and that most or all of them are found 
in places m which the disease is endemic Still 
the fact remains that no one of these conditions 
and no combination of any of them is necessary, 
and that benben will occur sporadically and as an 
epidemic in places in which not one of these con- 
ditions IS present This has been venfied over and 
over again in the Straits Settlements, where benben 
has broken out and prevailed for a time in institutions 
which are neither damp nor low-lying, in which 
all matters relating to food have been carefully 
attended to, and in which no sanitary defect can be 
found As regards the immediate cause of the 
disease, deficiency in nitrogenous food, some disease 
affecting rice, malana, deficiency in fat^ constituents 
of food, specific bacterial organisms, have all been 
from time to time put forward, and the wnter, in ' 
over twenty years’ expenence of the disease, has been 
a convert to several of them in turn, but none of 
them has been found equal to accounting for all 
outbreaks of the disease. There can be no doubt 
that benben is caused by a specific poison, and the 
latest ideas seem to indicate that this poison is of the 
nature of a toxin, and that it is formed outside the 
body. Manson inclines to the opinion that the 
toxin or poison is manufiictured in the soil, or in 
the houses and surrouniBngs of beriberi spots j and 
it IS certain that places, especially {daces which 
fulfil the conditions above menUonea as favourable 
to the spread of the disease, can become infected. 
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Pekelharing and Winkler first called attention to 
the presence of diplococci in the blood, to which they 
attributed the disease, but their culture-experiments 
must be looked upon as far from conclusive. Many 
other observers have experimented with the same 
bacteria, but cultivation and inoculation, though 
followed sometimes by a certain amount of success, 
in that symptoms of neuritis (as in several of the 
experiments of Hunter with rabbits) followed the 
inoculation, have not by any means proved the 
causation of the disease. Two points may be men- 
tioned in this connection : the first that Ellis, in work- 
ing at beriberi at Singapore, found an apparently 
identical diplococcus frequently present in the blood 
of persons to all intents healthy ; and the second that 
von Tunzelmann produced, by cultivation on agar- 
agar from a kind of fungous growth found on the 
woodwork of a hospital-ward in which cases of 
beriberi had occurred, growths of organisms also 
apparently identical with the same diplococcus. 
These points may perhaps tend to indicate that it 
may yet be found that the bacterium in question 
may exist innocuous in the blood, though capable of 
manufacturing the poison in suitable environment 
outside the body. 

Pathology and Morbid Anatomy. — The 
pathology of beriberi is that of a multiple peripheral 
neuritis, the paralytic symptoms and aberrations of 
sensation being caused by affection of the motor 
and sensory nerves, the oedema and effusions of 
fluid by affection of nerves of vaso-motor function. 
If the disease does not last long (and the nerve- 
degeneration seems capable of rapid repair), the 
only pathological condition is the neuritis, but if 
the paralysis lasts any considerable time, as occa- 
sionally happens, the muscles affected become 
shrunken ana atrophied. The prtecordial oppres- 
sion and vomiting that usher in alarming symptoms, 
the oedema of the lungs, the paralysis of the dia- 
phragm, and the paralysis and dilatation of the heart, 
are all caused by neuritis of supplying nerves. The 
cause of death is not always the same ; paralysis of 
the diaphragm has been put forward as a frequent 
cause of death, but a patient will occasionally lie 
for days with purely thoracic breathing, and 
ultimately recover ; pericardial effusion no doubt 
sometimes causes death, but only rarely in the 
experience of the writer. Death most frequently 
results from paralysis and dilatation of the heart, 
helped often by pulmonary oedema ; it may also 
occur from pulmonary oedema alone, the heart- 
muscle remaining unaffected. The post-mortem 
appearances vary with the cause of death. (Edema 
and effusion into serous cavities may be present in 
varying degree ; three ounces or more of fluid is 
nearly always found in the pericardium. In death 
from uncomplicated pulmonary oedema the lungs 
are^ found gorged with blood and frothy fluid, 
which pours out when the organ is incised 5 in such 
a case the heart may be found with ventricles 
in systole, but containing fluid blood, the large 
veins and auricles being distended; ecchymotic 
spots are sometimes found in these cases under the# 
visceral pericardium. In death from paralysis of 
the heart that organ is found dilated, often enor- 
mously, with ventricles in diastole, and all cavities 
and great vessels full of blood and clot ; the lungs 
are congested and may 1^ somewhat cedematous ; 
there is generally pericardial effusion to the 
amount of three or four ounces. Neuritic degenera- 
tion (ian be demonstrated in the affected nerves, 


most readily in the peroneal and tibial, but it has 
also been found among others in the vagi, phrenic, 
and renal nerves, and those of the cardiac plexus. 
If the muscles of the legs or arms are much atrophied, 
the fibres will be found to have lost their .striation, 
and the teased Specimen will look like a collection 
of fine fibrils with homogeneous spaces between 
them. 

Symptoms and Diagnosis.— The disease may 
present symptoms of oedema, or muscular paralysis, 
or both. These different groups of symptoms are 
best described separately, it being borne in mind 
that varying degrees of both may, and usually do, 
occur simultaneously, though one kind generally 
predominates, and that there is no true division 
into wtt and dry varieties of beriberi. The oedema 
commences with slight swelling over the lower 
part of the shin, increasing and spreading upwards 
over legs, thighs, trunk, upper extremities, and 
face, so that, when the disease is, so to speak, 
fully developed, the patient lies in a bloated, help- 
less condition. There may also be ascites, hydro- 
thorax, or hydropericardium. The urine in these 
cases is scanty, high-coloured, and of high specific 
gravity ; it is never albuminous. These symptoms 
are generally accompanied by more or less difficulty 
in standing or walking, loss of patellar reflex, and 
tenderness on deep pressure over the gastrocnemii 
and adductors of thigh. When the paralysis pre- 
dominates, there is first some difficulty in walking, 
and afterwards absolute inability to walk or stand ; 
if the patient be supported, and told to try and 
walk, the leg and foot are lifted by the thigh - 
muscles, and hang loosely from the knee, the foot 
being dropped from the ankle ; there is loss of 
patellar reflex from the outset, and tenderness on 
squeezing the gastrocnemii and inner thigh-muscles ; 
there is often a feeling of numbness and anaesthesia of 
the skin over the front and outer part of the leg and 
dorsum of the foot. Hypersesthesia of the skin is 
occasionally met with. If the arms are affected there 
is wrist-drop, and often anaesthesia and numbness 
of the skin over the back of the forearms ; sometimes 
anaesthesia is found around the mouth, and there 
may be paralysis of the lip-muscles, or occasionally 
of the muscles of the larynx, leading to loss of 
voice. There is never any paralysis of bladder or 
rectum, and the cremasteric and abdominal reflexes 
are, so far as the writer knows, never lost. These 
symptoms, as above mentioned, may be accom- 
panied by oedema in varying degree. Functional 
cardiac murmurs are said to be frequently heard, 
and Manson calls attention to an alteration in the 
heart-rhythm. If the disease last long, the 
paralysed muscles become wasted, and recovery is 
slow; but often under appropriate treatment both 
kinds of symptoms subside rapidly. At any time 
in the course of the disease alarming symptoms 
ma^ set in, and a patient who does not seem 
senously ill may die in a few hours. Dangerous 
symptoms are generally ushered in by a feeling 
of praecordial oppression, and the vomiting of 
frothy fluid ; then restlessness and dyspnoea set in, 
with rapid action of the heart, distended jugular 
veins, and terrible distress generally. In death 
from asphyxia due to pulmonary oedema, the 
distress is worse even than in death from cardiac 
paralysis. The dyspnoea is worse, the jugular veins 
are more distended, the pulsation in the neck is more 
marked, the face more livid, and the pulse hard ; 
in death from cardiac paralysis the restlessness is 
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the same, but there is breathlessness rather than 
dyspnoea, the pulse is rapid but soft, the tempera- 
ture falls, and the heart, becoming more and more 
dilated, as evidenced by percussion, gradually fails 
Death from pulmonary oedema alone is infrequent, 
cardiac paralysis and dilatation being usually 
present to a greater or less degree, and adding to 
the danger Cardiac murmurs are frequently heard, 
generally systolic, and prsecordial pulsation is 
marked The presence of pulmonary oedema is 
shown by impaired resonance, and crepitation, 
especially over back of chest The diagnosis of 
benben, when it occurs in epidemic form, is not 
difficult, but it must be remembered that the symp- 
toms are indistinguishable from those of peripheral 
neuritis produced by some metallic poisons, and 
poisoning by some of these may occur in epidemic 
fashion , epidemics of benben are, however, 
generally met with in tropical or subtropical 
countries Sporadic cases are probably never 
met with except in the last-named localities, and 
here the history will help in distinguishing them 
from cases of neuritis caused by alcohol See 
Neuritis, Multiple 

Prognosis —The prognosis in benben, m con- 
sequence of the liability to dangerous symptoms, 
must always be grave Unfavourable signs are 
prsecordial pain and pulsation, vomiting, restless- 
ness, evidence of cardiac dilatation (as shown by 
percussion, and, as pointed out by Manson, by 
alteration of the cardiac rhythm), increasing 
rapidity of pulse, and a fall of temperature 

Treatment — The medicinal treatment of the 
disease consists in the treatment of symptoms The 
oedema is best dealt with by free purgation with 
elaterin and the administration of diuretics, of 
which scoparium is probably the best Pineapple- 
juice has been found of service m increasing the 
flow of urine, and this fruit may with advantage be 
given as an adjunct to treatment by drugs For 
the paralytic symptoms arsenic and strychnine are 
probably the best remedies , later, if the muscles 
are wasted, galvanism may be used As regards the 
dangerous symptoms, if the pulse is hard and the 
distress great, with physical signs indicative of lung- 
oedema, great relief, and in uncomplicated cases 
often cure, is given by nitroglycerin in doses of 
two to four drops of the one per cent solution 
dropped upon the patient’s tongue, every hour at 
hrst, and afterwards at longer intervals as relief is 
giv^en The drug may be assisted by blisters to the 
back of the chest A case is hopeless in proportion 
to the degree of paralysis and dilatation of the 
heart present , in these cases nitroglycerin gives too 
often only temporary relief Probably the best 
remedies when the heart is dilated, the pulse rapid 
but soft, and the temperature falling, are digitalis, 
or injections of strychnine, with the use of artificial 
warmth externally Pericardial effusion, if en- 
dangering life, should be dealt with by aspiration 
The most important measure in treatment is ihe 
removal of patients from the place where they have 
contracted the disease, and this removal alone is 
often conducive to speedy recovery, even some- 
times when the advent of alarming symptoms may 
seem imminent. The place to which remcmil is 
made should of course be one of which the position 
and hygienic conditions are the reverse m those 
mentioned as favourable to the spread of the dis- 
ease , a sea-voyage often acts Weflcially As 
regards diet, it should be good ; a great (|eal bat 
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been said as to the necessity for a rather large pro- 
portion of nitrogenous food, and in the case of 
natives this is best effected by the subsutution of 
beans or wheaten flour for a portion of the rice 
which IS usually the chief article of diet In the 
case of epidemics on ships, in schools, gaq)s, and 
similar institutions, patients should be removed if 
possible , but in any case cleaning and disinfection 
should be practised as though a contagious disease 
were being dealt with, 

Maximilian F. Simon. 

BETHESDA SPRINGS, in Waukesha 
County, Wisconsin, USA —Calcareous waters 
See Mineral Waters 

BEX, In Switzerland — Strong muriated 
saline waters, with some iodide and bromide of 
magnesium See Mineral Waters 

BIARRITZ, in France, on the Bay of Biscay — 
A fashionable seaside resort The climate is bracing. 
See Climate, Treatment of Disease by 

BILE, Disorders of — The bile is an excretory 
fluid through which are removed not only products 
of blood destruction such as the bile^igments, but 
also other effete products filtered off by the liver 
from the blood arriving from the digestive tract — 
products the presence of which in the general system 
would be attended with ill effects Furthermore, 
in relation to the process of digestion it materially 
aids the assimilation of fats from the intestine 
and has valuable laxative properties , but an even 
more important function is the one recently dis- 
covered (1897) by T, R Fraser, namely that 
It has a remarkable power of antagonising and 
rendering inert powerful organic poisons, such as 
that of snake-bite There are many poisonous 
products generated in the intestine, capable, if 
absorbed, of producing ill effects The symptoms 
so commonly ascribed to * sluggish liver ’ or * want 
of bile ’ may be due, in part at least, to the ab- 
sence of a sufficient amount of healthy bile and to 
the consequent absorption of products that would 
otherwise have been rendered inert by it The 
undoubted value of cholagogue substances — 
‘stimulants of bile-secretion * — so long employed 
on empincal grounds alone, may thus obtain a satis- 
factory explanation 

The amount of bile secreted daily varies greatly 
under the influence of many different factors. The 
chief of these factors in health is the taking of food 
The flow of bile increases when food is taken, 
and falls when food is withheld Throughout the 
24 hours Its flow is irregular being highest in the 
huddle of the day (12 to 4), and lowest m the early 
hours of the morning The flow of bile is greasy 
influenced by the amount of fluid taken , it is the 
flushing of the biliary system with water which serves 
to explain the remarl^bly beneficial action of so 
many Mineral Waters. The influence of drugs in 
promoting tlie flow of bile is probably overrated 
No drug u so powerful in this respect as die bile or 
the bile salts Among the vanous drugs accredited 
as cholagogues are .— Alkahes, chlonde of sodium, 
sulphate of sodium, sulphate of potassium, phos|ffiate 
of sodium, mercuric chlonde, ipecacuanha, colchi- 
cum, jalap, aloes, colocynth, rhubarb, bensoate of 
sodium, and salicylate of s^um. The only one 
whose power m promoting an moreased flow of bile 
has been fully ascertained is sahcylate of sodium. 
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No factor is more important in producing so* 
called ‘ bilious * disorders than diminished secretion 
of biie. Hie trouble it occasions arises not so much 
any diminished output of the bile*pigments 
and bile-salts as from (i) the retarded flow of bile, 
giving importunity for the absorption of its consti- 
tuents and for disturbance of the liver itself; and 
(2) the lack of bile in the intestine, permitting the 
abmrption of injurious products which might other- 
wise have been rendered innocuous. This dimi- 
nished secretion may be the outcome of defective 
action on the part of the liver itself and a conse- 
quently defective vis a ter ^ ; such is probably its 
character in all febrile conditions. But another and, 
in the opinion of the writer, more potent factor is any 
increase of resistance to its flow (at all times under 
very low pressure) along the bile-passages. This in- 
crease of resistance may arise from two causes : from 
increased secretion of mucus from the bile-passages 
and corresponding increased viscidity of bile, or from 
sluggish muscular action of the walls of the bile- 
ducts. The latter is of doubtful importance ; the 
former is the condition that is generally present in 
cases of * biliousness. ’ 

This increased viscidity is largely due to the action 
on the lining mucous membrane of a morbid or 
altered bile. One of the chief functions of the liver 
is not merely to excrete, but to destroy variou^ro- 
ducts carried to it from the digestive tract. Tnese 
products are formed in the stomach and intestine 
and carried to the liver in the portal blood. The 
liver partly destroys and partly excretes them. If 
the character of those excreted is such as to irritate 
the bile-passs^es along which they pass, the result 
is an increase of mucus, an increa^ viscidity of 
bile, and, as a secondary conse(j|uence, a retardation 
of its flow and a diminution in its quantity. 

A large number of substances introduced into the 
blood may also in this way be excreted by the liver, 
e.g. iodide of potassium, cane- and grape-sugar, 
sulphate of cop^i, oil of turpentine, iron, lead, 
arsenic, silver, chlorate of potassium, salicylate of 
sodium, toluylenediamin— insome cases very quickly. 
Thus in the case of the last-named drug the writer 
detected it in the bile within half an hour, and in 
3 to 4 hours it was present in quite appreciable 
quantity. 

On the other hand other drugs are not excreted 
but destroyed the liver, e.g. atropine, muscarine, 
strychnine, antipyrine, and quinine. Interference 
with the destroying function of the liver causes 
disorder in two ways, (i) By permitting products 
to pass through the liver into the general circulation, 
it is probably accountable for certain of the more 
common symptoms usually ascribed to ‘disordered 
liver ’ — giddiness, cloudiness of intellect, drowsiness, 
irritability, and depression {see Liver, Functional 
Disorders of). (2) By permittii^ irritant products to 
into the bile-channels, it is a common cause of 
biliousness. No harm would happen did the liver 
^mr its secretion into the intestine through a 
wide channel. Unfortunately it happens that the 
bile with any irritant products it contains has to 
pass through a whole system of narrow bile-channels 
fined with secreting cells. The effect of the irrita- 
tioh is to excite an increase of mucus. If it be 
veij intense the mucus secreted may be so great in 
quan^ty And so viscid in consistency that the flow of 
bile 111 nintOst^ altogether and jaundice results, just 
as inteh^ ai if the flow of bile had been stopped 
hf ti l^wttse A|ii)lied around the main duct. 


Fortunately such poisons are rare and they are 
only met with as the cause of the more severe forms 
of jaundice {see Jaundice). But there can be no 
doubt that many products of abnormal digestion do 
possess certain irritant qualities, the excretion of 
which m^ occasion a certain retardation in the flow 
of bile. This is one of the conditions underlying the 
ailments knovm as ‘ biliousness,* or * torpor of the 
liver.* 

As above shown, in most cases the primary fault 
leading to disorder of the bile, whether in quantity 
or quality, arises, not within the liver, but outside 
it, in the stomach or intestine. The only fault the 
liver is responsible for is that it has excreted 
products which have proved more or less injurious 
to its bile-ducts. See Gall-Bladder and Bile- 
Ducts. William Hunter. 

BILHARZIA. — The name given to a genus of 
flukes, discovered by Dr. Bilharz, of Cairo. See 
Entozoa. 

BILIARY CALCULUS. — Concretions; 
and Gall-Stones. 

BILIARY FISTULA.— There are two kinds of 
biliary fistula: one, in which a communication 
exists between the gall-bladder and the surface of 
the body ; the other, in which there is a communi- 
cation between the gall-bladder and other internal 
organs. Both are rare as the result of disease ; but 
they are not infrequently produced by operation in 
cases of obstructed bile-duct undertaken in order to 
divert the flow of bile either outwards or into the 
intestine. 

There are a few cases on record in which a tumour 
has formed in the neighbourhood of the gall-bladder, 
and Anally has opened spontaneously and discharged 
a quantity of pus, bile, and gall-stones. Suppura- 
tion of the gall-bladder, associated with the presence 
of gall-stones, is the common cause of these fistulse. 

In the second kind of biliary flstula the gall- 
bladder may communicate with the duodenum or 
colon ; or even with an abscess of the liver ; with 
the portal vein, or with some part of the urinary tract. 
Gall-stones are in nearly every case the cause of the 
fistulous opening. See Gall-Stones. 

William Hunter. 

BILIOUS. — This term is used popularly to desig- 
nate a particular temperament and to describe a 
peculiar sallow appearance of the skin, suggestive 
of slight jaundice. When vomit is bile-stained, it 
is also called ‘bilious.* One of the most frequent 
applications of the term is to certain so-called 6i/ious 
attacks or biliousness^ which, however, are commonly 
attacks of migraine {see Megrim), or are due to 
digestive disturbances {see Bile, Disorders oQ. 
In the latter case, the most prominent symptoms 
are anorexia, furred tongue, a bitter taste, sickness, 
constipation, and headache, with a feeling of marked 
depression and general malaise. Such attacks are 
most effectually prevented and treated by careful 
regulation of diet. Salicylate of bismuth, cholagogue 
aperients, and saline effervescents may be given, but 
alcohoUc stimulants should be avoided. 

BIRTH-PAL8IE8.— -.Setf Cerebral Diplegia. 

BITTER ALMONDS, Potooiling by. 
Prussic Acid, Poisoning by. 
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BLACK VOMIT, — Vomited matters may be 
more or less black in different diseases, but the term 
black vomit is generally restncted to the vomit oc 
curnng in the severest forms of yellow fever {soo 
Yellow Fever) The rejected matters are acid 
in reaction, and a sediment is deposited consisting 
of disintegrated blood-corpuscles and glandular 
epithelium, e^ranules of pigment, and bacteria 
The black colour is due to the altered blood See 

II^MATBMBSIS 

BLACKWATER FEVER —Synon . Hamoglo- 
binunc Fever, Bilious Hsemoglobinunc Fever, Fr 
Ftivre Btleuse H^moglobtnurtque , Ger Schwarz- 
wasser-Fteber 

Definition — An acute infective disease running 
an indefinite course, characterised by rapid haemo- 
lysis, and giving rise clinically to pyrexia, haemo- 
globinuria, and icterus ' 

^Etiology — The disease was first described by 
French surgeons in Madagascar in 1850 Since 
then It has been observed to occur throughout tropi- 
cal Africa, in some of the southern states of Amenca, 
in the West Indies, in Assam and other parts of 
India, and in Sicily and Sardinia 

Blackwater Fever, at the present time, vies with 
malignant malarial fever in the amount of invaliding 
and mortality it causes among Europeans in Tro- 
pical Africa The specific agent is, as yet, undeter- 
mined , by some it is believed to be a purely malarial 
affection, because it occurs only in malarious re- 
mons, because the malarial parasite is sometimes 
found, and because it is prone to attack those who 
have previously suffered from malarial fever On 
the other hand, the seasonal prevalence of the two 
diseases frequently differs, the malarial parasite is 
not usually found in the blood, and new arrivals 
occasionally contract the disease 

Sambon has suggested that the disease is closely 
related to Texas fever of cattle, and Koch has ad- 
vanced the view that it is nothing more than qumine- 
poisoning, although it has been shown that indivi- 
duals who have never taken quinine suffer from the 
disease It is probable that it is caused either by an 
organism closely allied to, yet distinct from, any of 
the known species of malarial parasite, by some 
unknown conditions which modify the ordma^ 
malarial parasite Chills predispose to attacks. It 
IS very prone to relapse, and the disease mayoccur 
for the nrst time some months after the patient has 
left^the endemic region and returned to Europe 

Symptoms — The attack may be preceded by 
fever and malaise, but it is usually abrupt and 
ushered in by a rigor, or a succession of rigors, the 
temperature reaching 103® to 105® F There is 
pain in the head, back, loins, and abdomen. Bilious 
vomiting sets in early and persists Mictuntion is 
frequently painful Within a few hours the skm and 
sclerotics assume a saffron-yellow tint In four to six 
hours sweatmg occurs and the temperature falls The 
rigor may return the next day or within a few hours 
and be repeated for five or six days In mild cases 
there mav be only a single rigor. In severe cases, 
with each succe^ing iiTOr, the symptoms become 
aggravated. The patient becomes restless, breathless, 
and complains of thirst, and the vomiting is inces- 
sant In such cases death may supervene as early 
as the second dav, or as late as the second or tbud 
week. When dmth occurs earlv it appears to be 
due to the rapid hsemolysis, which may give Ase to 
symptoms Uke those of hsemorrhagt. when it occmrs 


late in the course of the illness, it is usually doe 
to syncope, suppression of unne» or intercurrent 
disease Death from ^cope may occur at any 
time dunng the attack. 

On examination of the blood the plasma is coloured 
yellow from the dissolved hsemoglobm; the red 
corpuscles are misshapen and vacuolated; and 
shadow-corpuscles are present There is a marked 
and rapid diminution in the number of the red 
corpuscles, which may fiill to one and a half or one 
million per cub mm in two or three days The 
haemoglobin may also fall to 20 per cent of the 
normal amount There is a mononuclear leuco- 
cytosis, and pigmented leucocytes are generally 
present The malarial parasite is often absent 

The unne vanes in colour from cherry-red to 
black On shaking, the froth is pinkish On 
standing a copious deposit forms, of a greyish- 
brown colour, consisting of corpuscular d^bns, hjra- 
Ime and blood-casts, and a few red corpuscles On 
heating a dense coagulum of globuhn forms Spec- 
troscopic examination reveals the absorption-bands 
charactenstic of haemoglobin or occasionally of 
methaemoglobin {see Spectroscope in Medicine) 
As the patient improves the unne dears rapidly and 
the globulin disappears The urine should ex- 
amined daily dunng convalescence, as nephritis 
occasionally supervenes The liver and spleen are 
usually enlarged and tender 

Morbid Anatomy —The fluid in the serous 
cavities IS of a bright yellow colour The liver is 
enlarged and yellow in colour, and the gall-bladder 
is usually distended The spleen is enlarged and its 
parenchyma soft The kidneys are coi^ested, and 
on microscopical examination the convoluted tubules 
are seen to be filled with haemoglobin -casts. If pyrexia 
has been a marked feature of the case, cloudy swel- 
ling of the various organs will be present. 

Diagnosis — Blackwater fever has to be distin- 
guished from Bilious Remittent Malarial Fever and 
from Y ello w F ever In the former there is no haemo- 
globinuna, but the unne contains bile and little, if 
any, albumen Rigors are not a marked feature, and 
the temperature is remittent in type The malarial 
parasite is mvanably present in the blood. The 
urine on sbakmg presents a yellow, not a {Hnk, 
froth In yellow fever icterus and haematuna are 
late symptoms, and true haemoglobinuna does not 
occur The fever is sthenic in character at *the 
onset, the pulse is slow, and a penod of apyrexia 
precedes the asthenic stage of the disease 

Prognosis — The mortality vanes in different 
years and in different places. In recent years it has 
been higher in Central Afiica than in West Africa. 
It fluctuates between 12 and 60 per cent Mdd 
cases usually recover rapidly, and sometimes ap- 
parently hopeless cases pull through A relapse^ is 
often less severe than the pnmary attack. 

Treatment. -^No specific treatment for black- 
water fever has yet been discovered. If the' mglaiial 
parasite be found, qumme should be ti^mnisteied 
cautiously, bearing m mind that the drug occasionally 
agmvates the tuemoglobimuria. A fitvounte remedy 
in West Africa, at the present time. Si aaltqdate of 
sodium A prelmum^y purgntive of five groins 
of calomel should be given. Copious draughts 
of barley-water or some other demulcent dnnk, 
containing some mild dinretk, such as citrate of 
potassium, should be aifaniaisteied. Symptoms 
of coUafise must be promptly tttated wi& b>po- 
demdc injectioiui of stiymii^ or ether* The^ 
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usual remedl^ for vomiting may be tried ; «s a rule, 
however, they do . little good. Nourishment must 
be given if necessary per rectum^ but it is advi^ble 
to persevere with fluids by the mouth, even if they 
hp vomited. In extreme cases, normal saline solu- 
tion may be injected subcutaneously or intravenously. 
During convalescence arsenic and other blood- 
restoratives are indicated. The patient should be 
strongly advised to leave the endemic area on ac- 
count of the continued liability to relapses. 

David C. Rees. 

BLADDER, Diseases of. — Synon. : Fr. 

MeUadtes de la Vessie ; Get. Blasenkrankheiten. 

The bladder may be the seat of the following 
morbid conditions: — Inflammation, infective (in- 
cluding abscess and ulceration) or non-infective ; 
Neuralgia; Atrophy or Hypertrophy ; Mechanical 
Distension, with chronic engorgement and reten- 
tion of urine, commonly, but erroneously, termed 
‘ Pamlysis ; * Sacculation ; Displacements, such as 
hernia in the male, or, very rarely, inversion and 
protrusion in the female ; Tumours or Growths of 
various kinds, from simple Mucous Polypi to Sar- 
cewna, and Carcinoma ; Cysts ; and Vesico-vaginal 
or Vesico-intestinal Fistula. The bladder may 
also be the subject of true paralysis, partial or 
comiflete, as the result of injury to, or disease of, 
the brain or spinal cord. 

1 . Inflammation of the Bladder or Cystitis 
may be divided into two classes: (i) Infective 
Cystitis, (2) Non-infective Cystitis. 

(1) Infective Cystitis. — This class includes 
by far the larger proportion of cases. The inflamma- 
tion is caused by the presence of some pathogenic 
micro-organism which infects the urine or the 
tissues of the bladder, separately or both at the 
same time. The organism may be introduced into 
the bladder from without y by the passage of a septic 
instrument, by an injury, or by the extension of 
gonorrhoea. On the other hand the infection may 
arise from withiny being part of a general infec- 
tion, as in tuberculosis, typhoid fever, or diph- 
theria ; or as a local infection from a neighbounng 
organ, as in disease of the rectum, uterus, and ali- 
mentary canal. Infective cystitis may be con- 
veniently subdivided into Acute and Chronic 
varieties. 

Acute Infective Cystitis is due to infec- 
tion from without. The disease is usually ushered 
in, a few hours after infection, by discomfort in 
the region of the perinaeum and bladder, chilly 
feelings in the back — in severe cases even rigors — 
and general malaise. These symptoms quickly 
give place to frequent and painful micturition, 
small quantities of urine being voided with 
urgency and often with strain!^. There is constant 
aching and feeling of weight in the perinaeum and 
rectum, with sometimes slight suprapubic pain and 
tenderness. The temperature is slightly raised, the 
rise corresponding to the degree of local inflam- 
mation. The urine is slightly acid, or alkaline in 
reaction, cloudy from the presence of mucus, pus, 
^thelial cells, micro-organisms, and occasionally, 
in severe cases, blood-corpuscles. Among the or- 
ganisms commonly met with are the BaoUus coli 
coiamanis, the G<mococcus, and various pyogenic 
ooccL / The infective jprocess is coined to the 
muccmt membrane, involving either part or the 
whole difr the surfece^ yrhich is swollen, congested, 
and, infetere cases, aott^ with small haemorrhages. 
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The disease generally subsides in the course of a 
week or so, though its duration depends to a great 
extent on the amount of septic infection to which 
the bladder has been subject^. 

Treatment. — general treatment consists of 
rest in the recumbent position, of very hot bidets 
or hip baths, and hot applications in the form of 
poultices, fomentations or hot-water-bottles to the 
lower part of the abdomen and perinieum. To 
relieve distressing symptoms opium or morphine 
administered by the mouth, or better by supposi- 
tories or hypodermic injections, may be required, 
but as a rule the preparations of belladonna and 
hyo^yamus are alone necessary. The diet should 
be simple ; all alcoholic stimulants should be forbid- 
den and the patient should drink freely of diluents. 
The special treatment is directed to the elimination 
of the micro-organisms, while at the same time great 
care should be exercised to prevent reinfection. 
For this purpose some antiseptic preparation is 
injected into the bladder. Among those employed 
may be mentioned solutions of boric acid (2 to 4 
per cent. ), carbolic acid ( *5 to l *0 per cent. ), resorcin 
I percent., nitrate of silver ( i in 1,50010 I in 2,000), 
perchloride of mercury (I in 10,000 or weaker), 
normal salt -solution, and iodoform-emulsion. The 
internal administration of salicylate of sodium, boric 
acid, benzoic acid, salol, or urotropine is generally 
recommended, though perhaps not so immediately 
effective. 

B. Chronjo infective Cystitis arises (i) from 
the introduction of micro-organisms from without 
into a bladder already subject to abnormal conditions, 
such as retention of urine, stone, stricture, tumours, 
and the presence of morbid urine ; and (2) from 
infection of the bladder by micro-organisms conveyed 
from some other part of the body. It not uncom- 
monly commences with all the symptoms of an acute 
attack, and when these have subsided the patient 
may have little or no inconvenience for long periods, 
the only objective symptom being the cloudy con- 
dition of the urine. In other cases the disease 
comes on quite insidiously, the severity of the 
symptoms gradually increasing. In a few instances 
the symptoms are pronounced from the beginning 
and continue throughout the course of the disease. 
In all forms the patient is liable to acute exacerba- 
tions. The symptoms are then very severe, consist- 
ing of great pain and frequency ot micturition, much 
Straining, and pain in the aMominal and lumbar 
regions. Rigors are frequent, the temperature 
remains high throughout the attack, and is associated 
with grave constitutional disturbance. The unne 
is thick, offensive, and alkaline. It contains much 
ropy muco-pus, vesical epithelium, often blood, 
organisms of many kinds, and various crystals, due 
to the decomposition of the urine. The structural 
alteration of the bladder is much more marked and 
involves all the coats. The mucous membrane is of 
a greyish appearance, is covered with muco-pus, is 
thickened and congested, and contains haemorrhagic 
extravasations. Exfoliation of the epithelium in large 
masses may occur, thusgiving rise to ulceration, while 
infection of the deeper layers without erosion may 
result in abscess. The muscular coat is hypertrophied, 
especially the superficial interlacing fibres, causing 

roughened and rugose condition so often noted 
in bladders long affected with this disease. The 
blood-vessels of the mucous membrane arc dilated, 
especially towards the neck of the bladder ; these 
may rupture and give rise to severe hsnnorrhage. 
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Cases of chronic infective cystitis do not often recover 
completely, unless it is ^ssible to cure the co- 
existing abnormalities of the bladder. 

Treatment — The same general treatment 
should be adopted for chronic as for acute cystitis, 
especially when exacerbations occur, but in addition 
the abnormal condition of the bladder and the 
sources of infection from neighbouring parts should 
be removed if possible Thus in cases of retention 
the urine should be drawn off by catheter at regular 
intervals Stones must be removed, strictures 
dilated, and specific treatment adopted in tubercu- 
losis The septic condition of the bladder should 
be dealt with by injections as already indicated 
To the list of internal remedies previously mentioned 
should be added the infusions and decoctions of 
Tnticum repens, Uva ursi, Alchemilla arvensis, 
Buchu, and Pereira, together with the salts of 
sodium and potassium, as well as the natural 
mineral waters of Evian, Vichy, and Contrex 4 ville 
(2) Non-Infective Cystitis — This form of in- 
flammation IS caused (i) by the toxic effect of 
drugs, as cantharides or turpentine, (2) by the 
introduction of strong chemical irritants into the 
bladder, as occurs when instruments that have been 
disinfected with strong solutions of carbolic acid 
are passed, (3) by an aseptic injury, as may be 
caused by some sterile instrument, or by some crys- 
talline deposits from the urine , and (4), although 
this is questioned, by the presence of residual urme 
The symptoms are similar to those of acute 
infective cystitis The urine is generally acid, and 
cloudy with mucus and epithelium , but it contains 
no pus or micro-organism Blood is generally 
present m considerable quantities when the cystitis 
is induced by a toxic agent The attack is transient, 

subsiding in the course of a few hours after the 
removal of the exciting cause 

2 Neuralgia — It is impossible to deny that 
the bladder may be subject, like other parts of the 
body, to symptoms which are described as neuralgia, 
although the occurrence is an extremely rare one 
All the writers can say is, that they have occasionally 
met with cases in which they were unable to 
account, by the existence of any lesion, for pain 
and frequency m raictuntion, or for difficulty in 
performmg that act, and where these symptoms 
nave been more or less periodic in their appearance 
In such instances quinine or arsenic was given, 
and occasionally great relief followed a few doses , 
more frequently this has not been the case 
It is«invanably necessary to investigate the general 
health, as well as the habits and diet of the 
patient This, perhaps, may be the place for 
stating that in all chrome and slight deviations from 
natural and healthy function in the urmary organs, it 
IS necessary to inquire mto the state of the digestive 
organs, and, if possible, to correct by diet, and by 
medicine when necessary, any imperfect action on 
their part Constipation alone, when habitual, may 
produce considerable irntabihty of the bladder, H 
slight affection of the organ already existing ; so 
also may the unnecessary use of purgatives. A 
daily action of the bowels, and a healthy condition 
of the digestion, should be ensured as far as possible 
m all pauents complaining of frequent, difficult, or 
uneasy micturition , and many such may be com- 
pletely cured of so-called urinary affections by strict 
attention to these matters. For such patients, the < 
natural apenent waters of Germany and Hungary 
are of inestimable benefit. 


3 Hypertrophy and Atrophy. —Where ob- 
struction to the outflow of unne exists, as from 
stneture of the urethra, enlarged prostate, or tumours, 
the muscular walls of the bladder become the seat 
of compensating hypertrophy Thickening of the 
muscular walls may also result from long-standing 
mflammation Such changes in the interlacing 
muscular fibres are readily followed by Sacculation 
due to protrusion of the lining membrane between 
the bands so produced , or me trabecuhe may ob- 
struct the orifice of the ureters, causmg dilatation of 
those passages In some cases the muscular coat 
undergoes colloid or fatty degeneration In the 
former condition the bladder loses its flexibihty and 
elasticity, and in the latter is so weakened that 
perforation may easily occur. On the other hand, 
when no increased muscular force avails to empty the 
bladder, as may occur when the prostate is much 
enlarged, the bladder becomes gradually distended, 
Its coats become expanded, thinned, and weakened, 
and a certain degree of Atrophy takes place Tlie 
power of the organ to expel unne is lost or dimi- 
nished ; and a ca^eter is the only means of rehef But 
atrophy and loss of power, needing the habitual 
use of the catheter, may also occur from complete or 
partial loss of nervous influence over the bladder, as 
m those who are the subjects of paralytic states 
commencing m the spinal cord or brain Indeed 
the difficulty in micturition may be the first recog- 
nised sign of orgamc disease of the nervous system. 

4 Tumours — Tumours of the bladder are 
more frequently met with m men than in women 
In order of frequency papilloma ranks first, carci- 
noma second The following kmds may be 
enumerated 

(1) Mucous Polypus — Mucous polypus is not to 
be confounded with prostatic outgrowths of the 
same form, these being inadmissible m any scheme 
compnsing vesical tumours It resembles polypus 
of the nasal cavity, but is more compact and solid 
in structure, and is chiefly composed of myxomatous 
tissue Hitherto this product has been found in 
young children only 

(2) Papillomatous Tumour ^* — These growths 
consist of masses of soft papillae [set Tumours), and 
were formerly termed ‘ villous,’ to which it was not 
unusual to add the word * cancer,* in many cases 
erroneously, yet in some not an altogether inappro- 

nate term, as carcinoma is liable to develop in ifre 

ase of a papilloma These growths, which may be 
pedunculated or sessile, smgle or multiple, frequently 
spnng from the fundus of the bladder When fully 
developed they give rise to repeated attacks of 
haemorrhage, which m time become continuous and 
copious, thus terminating life Painless haematuna 
IS the charactenstic sjmptom, though m certain 
ca:ses j^n in the lumbar and renal regions is noted 
from tne first, due no doubt to obstruction of the 
ureters by the growth In addition there is some- 
times increased frequency of micturition, a * Uckliug * 
sensation aloi^ the urethra, and occasionally sudden 
stoppage of the flow of urme. Moreover, on careful 
enquiry it may be ascertamed that, while at fbe 
commencement of the act of micturitioa the unne is 
clear or almost bloodless, at the end of t^ act 
bright Bond blood is mixed with the stream, or 
appears alone at the close. The hemorrhage 
ansing from papillomata is not infrequently attnbuted 
to a renal origin, but the above mentioned symptoms 
coupled with the fret that mtcrosco^cal examination 
of the urine will sooner or later (especially if die 

L 
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bladder is washed out with sterile water and the 
ddbris collected) detect characteristic specimens of 
growth, and establish the diagnosis beyond a doubt. 

TRBATMENT.—Pamlloma, especially the sessile 
variety, even when freely removed by operation, 
frequently recurs. This fact led the writers to 
adopt the practice of injecting into the bladder 
a smution of nitrate of silver, with the idea of 
checking the haemorrhage and repressing the 

rowth. During the last ten years fourteen un- 

oubted cases have been subjected to this treat- 
ment with a result that all have been relieved of 
symptoms for long periods. The treatment is com- 
menced by injecting daily into the bladder a solu- 
tion of haUf a grain of nitrate of silver in four ounces 
of sterile water (99° F.) acidulated with a small 
quantity of free nitric acid. The solution is kept 
in the bladder half a minute and is then allowed 
to run out. The injections are continued without 
intermission for four, five, or six months, the 
strength being gradually increased until a solution 
of two grains of nitrate of silver to four ounces of 
water is used. The treatment is then relaxed and 
the patient not uncommonly remains free from 
symptoms for a considerable time ; though it should 
be s^^ain resorted to whenever blood reappears at 
short intervals or in large quantities. 

( 3 ) Myomata . — These are not common, and are 
unaccompanied by any characteristic signs of their 
presence. 

(4) Fibromata . — Both these and the preceding 
kind of tumour involve the deep structures of the 
organ, and cannot generally be removed entirely by 
operative procedures unless they are detected in an 
early state. 

(5) Carcinomata . — Primary carcinoma of the 
bladder is rare, if those forms developing in the 
base of papillomata be excluded. It usually appears 
after middle life. Epithelioma is the commonest 
form, though cases of scirrhus have been recorded. 
In the early stages these growths may give rise to 
no marked symptoms, and the disease has probably 
invaded the organ to a considerable extent and even 
ulcerated, before the recognised symptoms of pain, 
frequency of micturition, and haemorrhage occur. 

(6) Sarcomata . — These are most commonly met 
with in children. 

The diagnosis of malignant disease of the bladder 
in its early stages is often attended with much 
difficulty. At a later period examination of the 
rectum furnishes valuable information. Scirrhous 
cancer is very hard, irregular in form, and thus 
unlike any simple prostatic enlargement occurring 
in elderly men. Sarcomata are rounded in 
form, more elastic to the touch than * prostatic 
enlargement,’ and for more rapid in their rate of 
increase. Epitheliomata, slow and restricted in 
growth, may exist some years before presenting a 
tumour sufficiently dense to be recognised by 
ralpation or sounding. In all forms of malignant 
disease pain is the most constant symptom, and 
some haemorrhe^e is liable to appear, increasing at 
a later date, thus contrasting with papilloma, wluch 
latter ^ rarely recc^isable through the rectum, 
commences with hsemorrhi^e, and is n<^ painful. 
The progr^ of epithelioma is slow, and Without 
ati3r vety distinctive characters. Microscopical ex- 
an^to^tion of the urine for shreds of tissue and cells 
faimishes valuable information, but the principal 
aM iiilormiDg an earl^ diagno^ is the judicious use 
or the ^ystoscope, which not only demonstrates the 
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kind of tumour present, but also indicates its size 
and position. Sec Bladder, Examination of. 

If a diagnosis is made in the earliest stages it may 
be possible to extirpate the disease. But if the 
growth largely involves the organ, operation to 
remove it entirely is almost impossible. Rapid 
recurrence follows although large masses have been 
removed and an apparently empty cavity has been 
left as the result of the procedure. The palliative 
treatment for all patients thus affected consists in 
the avoidance of habits, occupations, and forms of 
exercise found, by the experience of each individual 
case, to produce serious increase of haemorrhage. 
Instrumentation, whenever necessary, should be 
undertaken with the strictest antiseptic precautions, 
for the occurrence of infective cystitis adds very 
greatly to the suffering and distress of the patient. 
Lastly, all means should be adopted to alleviate 
suffering by the free use of morphine. 

6 . Cysts.— They are exceedingly rare, and 
when they occur usually occupy the posterior wall 
of the bladder. They may be derived either from 
remnants of embryonic structures, or produced by 
the dilatation of some existing canal, or may be of 
parasitic origin (hydatid). See Entozoa. 

Henry Thompson. 

H. T. Herring. 

BLADDER, Examination of. — The following 
methods are now available for the systematic exami- 
nation of the bladder 

1. Examination by metal instruments . — The 
sound is used almost entirely for the detection of 
stone. It may, however, in rare cases fail even 
when the stone is of considerable size. In such 
cases failure is usually the result of the stone being 
more or less hidden behind a greatly enlarged 
prostate. The sound, even when its beak is turned 
downwards, may not hit the stone. Calculi also 
may be concealed in hernial pouches of the mucous 
membrane, communicating with the general cavity 
of the bladder by a small aperture. A mistake 
frequently made in sounding for stone is to depress 
the handle of the instrument between the thighs of 
the patient, and so to keep it during the examina- 
tion. When once the beak has passed over the 
prostate and is safely in the bladder, the handle 
should be somewhat raised, so that the beak is de- 
pressed behind the prostate, the most usual position 
for vesical stone. The sound also detects any 
roughness or trabeculation of the walls of the 
bladder. In conjunction with a finger in the rectum 
the limits of an enlarged prostate may be determined, 
and the condition of the lower portion and trigonal 
area of the bladder ascertained. 

By the use of a metal evacuating cannula and 
wash-bottle, such as are used in the operation of 
litholapaxy, the presence of small stones may often 
be determined. The calculus is sucked against the 
eye of the catheter, the resulting click being dis- 
tinctly audible at some distance from the patient. 

2. Bimanual Examination . — Rectal or vaginal 
examination, combined with pressure upon the 
lower part of the abdomen, is often of great service. 
In a spare individual the examining hands can 
almost be made to meet, and the condition of the 
bladder-walls, the prostate, and the seminal vesicles 
can be to a certain extent ascertained. ^ With a full- 
sized bougie or sound in the urethra the condition 
can be determined still better. 

3. Exploratory (derations are seldom necessary, 
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for their place is taken by the cystoscope Still, 
when the cystoscope fails, an operation may be 
necessary to determine the condition present In 
such cases the bladder may be opened for digital 
examination either (l) by a perineal section, or (2) 
by the suprapubic method For exploratory 
purposes the latter operation is to be preferred 
Great assistance is afforded by the use of caissons 
or porcelain specula passed through the suprapubic 
wound and moved over the internal surface of the 
bladder A brilliant light can be thrown upon the 
mucous membrane from an electric lamp worn upon 
the brow of the operator The surface can be dried 
by means of small sponges or cotton swabs in 
sponge-holders, and the condition of the interior 
accurately discovered It is generally advisable to 


The catheter-cystoscope is simply an ordinary 
cystoscope enclosed in an outside metal tube This 
tube or metal catheter is first introduced with an 
obturator in position The obturator is withdrawn, 
the bladder washed out, and the cystoscope proper 
introduced in the place of the obturator This 
device obviates the necessity of introducing an in- 
strument more than once in the performance of 
cystoscopy 

The irrigation cystoscope can be understood from 
a glance at the accompanying figure (fig 2) By 
its aid a constant stream of liquid can be passed 
through the bladder, the viscus being under observa- 
tion the while 

Lastly must be mentioned the highest development 
of the instrument at present attained — namely, the 



insist upon general anaesthesia for careful bladder- 
examinations Local anaesthesia is sufficient to 
abolish pain, but great inconvenience may be and 
often IS experienced from the spasmodic contraction 
of the abdominal and perineal muscles, often 
rendering it difficult to use sound or catheter 

4 The Cystoscope — Many forms of this instru- 
ment are now m use In the instrument preferred 
by the writer (fig i) the illumination is supplied by 
a small incandescent lamp held in a metal cap A, in 
which is a small gliss window, screwed to the end 
of the metal tube, B, w hich contains the telescope, 
C At D IS another small window, beneath which 
IS the termination of the telescope, and an arrange- 
ment of prisms by which the image is projected to 


cystoscope or catheterisation of the ureters (fig 3) 
The instrument shown in the illustration is that of 
Max Nitze A ureter cystoscope bears upon its upper 
surface a covered slot or canal, in which fits a man- 
drel, terminating at the ocular end m a stopcock, 
while at the other extremity it protrudes through a 
small opening just behind the lens- w indow A screw 
placed close to the eye-piece communicates to the 
end of the ureteral catheter a change in direction, 
illustrated m the diagram by the dotted lines 
Through this mandrel is passed the elastic catheter 
when the instrument is in position in the bladder 
When the ureteral catheter is in situ in the ureter, 
the instrument can be withdrawn leaving the catheter 
in place 



the eye at c The size of the instrument equals 
that of a No 22 catheter (French gauge) The 
telescope magnifies the image several diameters, 
and the observer must consequently allow for this 
in his observations The appearances, as in the 
laryngoscope, are reversed The wires are con 
nected at i* to a rotatory plate, thus enabling com- 
plete rotation of the instrument, without the wires 
being carried with it By this means one instru- 
ment only IS necessary for a complete examination 
of the whole of the bladder, whereas formerly a 
cystoscope with a window on the under surface of 
the shaft was used for the base and trigonal area 
The ocular rim should be made of ebonite, to avoid 
shocks should the eyebrows of the observer touch 
the instrument 


Cystoscopy in the female subject can be performed 
with the instruments already described A shorter, 
wider cystoscope, however, can be employed, the 
visual field being thereby much enlarged Howard 
Kell), of Baltimore, uses plain metal tubes or vesical 
specula, through which light is thrown from a brow- 
mirror This is practically an adaptation of the 
laryngoscope and otoscope to the examination of 
the bladder 

Use of the Cystoscope —General anesthesia 
in male subjects is desirable, but not essential In 
the evse of females local anesthesia is sufficient 
The patient should be placed on his back with the 
pelvis raised by means of a hard cushion If general 
ina-sthcsi\ is declined or undesirable, the urethra 
and bladder can be rendered sufficiently ana.sthetic 
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by cocaine {see ia, Local). A drachm 

of a ? r,.tM roaiiiK. or of 3 -turame, 

if pf' lied 

there r ia 

then passed ami ine blad<kr emptied. AL(;ut two 

ounces of the cocaine-solution is injected into the 
empty bladder, and the catheter being slowly with- 
drawn, a drachm or two of the solution is left m 
the mernbrano-prostatic urethra. After fiM imnutes’ 
delay the solution is drawn off, and t! and 

urethra will be fouiici in the majontj uffi- 

Mditl) <( Sr the examination to be pro- 
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to practise on a ‘ phantom -bladder.’ By this means 
a certain amount of dexterity in the manipulation of 
the instrument is obtained. 

In certain cases cystoscopy is not practicable. 
This is the case where the prostate is very much en- 
larged on its bladder-aspect. The window of the 
instrument in such a case may not pass from between 
the immensely enlarged lateral lobes. Haemorrhage 
from an enlarged prostate disturbed by instrumenta- 
tion is sometimes so great that no amount of wash- 
ing will suffice to clear the medium and enable 
observations to be made. In other cases a large 
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ceoded with. The bladder is filled with five or six 
ouru (‘s ol .1 boric-acid solution, or warm boiled water, 
the cysloscope, which has been immersed in a weak 
carbolic-solution, is gently introduced, and the light 
turned on. The surgeon should first examine the 
neighbourhood of the ureteral openings and then 
the remainder of the bladder. The lamp must not 
be allowed to come in contact with tin blaildcr-wall 
for any length of time, or scorching will result. 
If ininn'is( d in fluid but little htMiing occurs. The 
light should be turned otf, howxwer, for a few moments 
before the cystoscope is withdrawn. Experience is 
needed, as in the case of the ophthalmoscope and 
laryngoscope, to ensure the correct inteipretation of 
the appearances observed. The writer has know n 
an air-bubble mistaken for an ulcer, and a somewhat 
enlarged prostate for a malignant growth. 

In the use of Kelly’s tubes the patient is pi u t d in 
the knee-elbow posit loii, or the exaggerated liiho- 
toiny position. The in me is drawn off and the 
urethra dd.ited .\ tube is p.issedand the obturator 
closing It K nun id Air rushes in and balloons the 
bladder. The light is then thrown down the tube 
and the mucous membrane examined. With a 
lingi I in the vagina the posterior wall of the bladder 
( an 1 u pH ssi'd towards the end of the tube. Urethral 
eatlii tus I an lie passed by the aid of this contrivance. 
As urine collects in the bladder it is removed by a 
long necked sucker or exhaust-syringe. It will be 
seen that by this method the bladder is dilated with 
air instead of water, and that the bladder-w’alls are 
examined diiectlj In some cases the bladder is 
h\ed by peUie inflammation and air does not suffice 
to ilil.it e It. To these cases the method is of course 
inapplicable. 

It would be of little benefit to enumerate and 
descrilie the appearances seen with the cystoscope. 
These can only be learned satisfactorily by actual 
practice with the instrument. It is certainly of use 


villous growth may wrap itself around the instrument 
and entirely obscure the view. In stricture of the 
urethra, it may be found impossible to introduce a 
cystoscope until full dilatation or internal urethro- 
tomy enables the examination to be carried out. 

F. SvviNbORD Edwards. 

BLASTOMYCETIC DERMATITIS. 
Dermatitis. 

BLEB. —A large vesicle or bulla, containing 
serous fluid, as in pemphigus, erysipelas, or burns 
and scalds. See Blister. 

BLENORRHCEA, BLENORRHAGIA 

phlegm ; and I flow fi\(vva, phlegm ; and 
^yyvfn^ I burst out). — These terms are most 
correctly used to express excessive flow of mucus 
from any mucous surface. By means of an affix, the 
locality or nature of the discharge is expressed : 
e.g. bknorrheta oculi^ nasaliSy unthrahs. 

BLEPHARITIS (0^.t<papov, an eyelid).- Inflam- 
mation of the eyelids. See Eye and its 

Appendages, Diseases of. 

BLEPHAROSPASM (0\(<papoy, an ejelid ; and 
inrelo’juo, a spasm).— Spasmodic movement or con- 
traction of the eyelids. See Eye and its 

Appendages, Diseases of. 

BLINDNESS.-I >oss of sight. See Amaurosis ; 
and Vision, Disorders of. 

BLISTER. — Synon.; Bleb; Bulla; Fr, Bulle% 
Ger. Blase. 

Definition, — A vesicle of the skin Ciaused bv 
the separation of the horny cuticle from the rew 
mucosum by the transudation of serous lymp!-* 
beneath the former. 
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^Etiology. — Blisters may occur in certain skin- 
affections such as pemphigus They are also seen 
in the cutaneous manifestations of some of the acute 
infectious diseases, such as small-pox and chicken- 
pox In addition they are met with under the 
influence of any cause which depresses the vitahty 
of the integument, such as bums and scalds, or as 
an effect of powerful irntants, such as canthandes 
or the aniline-salts Micro-organisms have been 
obtained from the contents of some vesicles, 
especially in certain forms of pemphigus 

Description — A blister ranges in size from 
that of a pea to a turkey’s egg It is more or less 
convex according to the amount of exudation con- 
tained in it It conforms in colour with that of its 
contents, being sometimes yellow or amber-coloured 
and transparent like serum, sometimes opalescent 
from the presence of pus, and sometimes red or 
purple from admixture with blood The fluid of a 
blister IS generally limpid and free, is sometimes 
held in the meshes of a delicate network resulting 
from the stretching of the cells lying between the 
rete mucosum and the horny epidermis This is 
peculiarly the case in blisters developed under the 
influence of acute inflammation and especially in the 
dermatitis affecting workers in aniline Blisters 
may be scattered over the body, or aggregated, or 
even single as in pemphigus 

Treatment — Blisters are essentially asthenic 
in their nature and call for general tonic treatment 
Locally they should be punctured so as to admit of 
the gradual escape of their contents and then dusted 
over with some antiseptic or absorbent powder such 
as oxide of zinc or bone acid 

Erasmus Wilson 
E F Trevelyan 

BLISTERING — A therapeutic measure, which 
consists in the artificial production of blisters on the 
skin See Counter-irritation 

BLOOD, Transfusion of— See Transfu- 
sion OF Blood 

BLOOD, Abstraction of —Synon Bleeding ; 
Blood-letting, Fr La Satgn^e , Ger Der Ader- 
lass 

The withdrawal of blood from the body for 
therapeutic purposes may be effected (i) by the 
opening of a vein (venesection) , (2) by leeches, 
fnd, more rarely (3), by scarification, and (4) by wet- 
cupping 

1 Venesection {see Venesection) — This pro- 
cedure is employed in those cases in which extreme 
venous engorgement has produced so much dilata- 
tion of the right side of the heart that the cardiac 
muscle IS unable to contract efficiently upon its 
contents and there is a danger of a cessation of its 
action dunng diastole Such a condition may 
arise in valvular diseases of the heart, in acute and 
chronic diseases of the lungs, and in other condi- 
tions giving rise to the phenomena of asphyxia In 
such cases the withdrawal of from four to eight 
ounces of blood may suffiaently reheve the intra- 
ventricular pressure on the nght side of the heart, 
and enable it to contract more vigorously upon its 
contents. Venesection is not likdy to be of much 
use if the walls of the heart are extensively degene- 
rated ; and it should always be avoided m the a^ed 
and the feeble. It is venr rarely required in chud- 
hood. The cessation of the {wogressive improve- 
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ment in the character of the heart’s impulse and of 
the radial pulse furnishes the best test of the 
moment when the flow of blood should be arrested. 

Venesection is sometimes advocated m diabetic 
coma, uraemic convulsions, and other conditions 
believed to be due to poisons circulating in the 
blood In these cases it is of doubtful service, and 
if employed should be supplemented by the infusion 
of normal saline solution 

2 Leeches — From two to twelve leeches may 
be applied to any part of the skin, although care 
shoula be taken to avoid parts over which com- 
pression cannot easily be made should the subse- 
quent bleeding be otherwise uncontrollable The 
track of a superfiaal vein should also be avoided. 

In applying a leech the skin should first be 
cleansed and the part wetted with a httle boiled 
milk A leech-glass facilitates the operation and 
ensures the appUcation of the leech to the exact 
place selectea An average leech will at most 
abstract half an ounce of blood , as a rule the 
amount is distinctly less than this If it is desired 
to continue the bleeding a fomentation may be 
applied after the leeches i^ve fallen off, but should 
the bleeding continue too freely, dry aseptic 
dressings, styptics, or pressure may 1^ applied 

Leeches are now principally employe for the 
relief of severe pain due to an acute local inflamma- 
tion, and are thus used in iritis, pericarditis, 
appendicitis, and many other conditions 

3 Scarifying — In this method a number of 
small parallel cuts, of a depth not exceeding an 
eighth of an inch, are made in the tissue from 
which It is desired to withdraw the blood Scan- 
fications are thus occasionally made in the cervix 
uteri and in the tongue, but the method is not so 
frequently resorted to as formerly 

4 Wet'Oupping — The method adopted in 
this almost obsolete procedure is at first the same 
as in dry-cupping (see Cupping) The glasses 
are then removed, the raised portion of skm is 
scarified, the glass re-applied and finally removed 
when the desired amount of blood has escaped. 

Wet-cupping IS very rarely employed on the loins 
in nephritis, and on the chest when venesection or 
the application of leeches is impracticable 

John Harold. 

BLOOD, Clinical Examination of— The 
systematic examination of the blood involves the 
estimation of (i) the number and condition of the 
red corpuscles including their hsemoglobin-content ; 
(2) the number of the white corpuscles and the 
relative proportion of the different kinds 5 (3) the 
number of blood-plates , (4) the rapidity of coagu- 
lation ; (5) the specific gravity ; (6) the alkalinity ; 
(7) spectroscopic changes , (8) the serum-changes ; 
and (9) the bactenal contamination. 

Fortunately, the first two and the last two of 
these procedures generally give all the information 
required. In this article it lis proposed to give only 
such a short and simplified account of tlmm as will 
be found smtable to the requirements of the practi- 
tioner. 

I The obtaining of the blood.— The lobe 
of the ear is rubbed first with a wet and then with 
a dry towel ; antisepucs are unnecessary. The ear 
IS steadied and a moderatdy deep prick is sharply 
made with an ordinary three-sidM surgical needle 
in the convex border of the lowest part of the lobe. 
The blood should flow freely and no pressure should 
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be exerted. The first few drops are wi^ off and 
those which follow are selected for examinadoiu 
II. The examination of fhesh biood.—i. In 
Films. — It is absolutely necessary tliat the cover- 
glasses should be perfectly clean. This may be 
ensured by rubbing them with soap and water, and 
then polishing them carefully with a soft dry cloth. 
A less tedious process is to place a considerable 
number of them in a mixture containing concen- 
trated sulphuric acid six parts, potassium bichromate 
six parts, and water one hundred parts, for twelve 
to twenty-four hours. They are next thoroughly 
washed in water for many hours until no more 
colour comes away, and then placed in a short 
wide-mouthed bottle containing absolute alcohol. 
The siu^s should also be cleaned with soap and 
water. 

A dried cover-glass, held between the finger and 
thumb, is just allowed to touch with its centre a 
drop of blood as it exudes from the puncture in the 
ear, care being taken not to touch the skin. It is then 
quickly placed, blood downwards, upon a slide, no 


These two increases, however, do not always run 
parallel, for in malignant disease, while the leuco- 
cytes are increased, the amount of fibrin-formation 
is rarely altered. In suppuration, on the other 
hand, both are increased. (/) Blood-parasites^ such 
as the Plasmodium malarise and Spirillum of relaps- 
ing fever, should in suspicious cases be looked 
for with a one-twelfth of an inch oil-immersion 
lens. Eight hours before or after a ri^or is the best 
time to look for the former, provided that no 
quinine is given. One or more parasites may be 
present in every microscopic field, or many such 
fields may have to be j^tiently searched before 
finding even one. Spirilla on the other hand are 
generally seen in great numbers during the 
paroxysms of the fever. The Filaria sanguinis 
hominis should be looked for with a low power: 
the films should be made after 8.30 P.M., and 
many films should be examined. See Filariasis. 

2. Actual Count of Red Cells. — The actual 
count of red cells is often of great im^rtance in the 
diagnosis and prognosis of primary diseases of the 
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pressure being exercised, and examined under a 
microscope with an ordinary high power. The follow- 
ing points should be ascertained : — {a) The size and 
shape of the red cells. Rouleaux-formation is not 
seen except in thick films. If the shape be normal 
there is rarely much diminution in number, and thus it 
is usually only when there are many irregularly sized 
and mis^pen cells that an actual count requires to 
be made, (i) The haemoglobin-content of the red 
cells can be roughly estimated from the colour of the 
blood as it flows :froin the puncture, and from the 
tint of the single corpuscles in the film, {c) The 
proportionate number of leucocytes can, after a 
little practice, be assessed, though if any abnormality 
is suspected a further examination must always be 
made. The different varieties of leucocytes cannot 
be differentiated without careful staining, (d) The 
blood-plates are not seen unless the film is examined 
<^ckly, and they are always difficult to count, but 
this is unimportant as their clinical value is at 
present unknown, {e) The rapidity of coagulation 
may be approximately ascertained by notmg the 
ramdity with which filaments of fibrin form in the 
fittd when exposed to the air. Tbese appear as a 
network of fine colourless threads often radiating 
fronu amass of ajg^lutinated blood -plates. Fibrin is 
increased In a great many diseases, and like the 
increase In leucocytes is a measure of the vigour 
ofresIsUnce pfesented by the individual to infection. 


blood. It also enables us to diagnose haemorrhage 
and septicaemia. Thus, if in an acute illness with 
fever, the count of red cells fall rapidly, say, to under 
three million in a few days, and haemorrhage can be 
excluded, it follows that the disease is septicaemia. 
The count also gives us valuable information as to 
the severity and progress of the legion of diseases 
in whose train anaemia follows. 

TAe instruments {hamocytometers), — Of the many 
instruments devised for the enumeration of the red 
cells, the Thoma-Zeiss gives the best results. It 
consists of two principal parts : a counting-chamber 
and a graduated mixing pipette. The counting- 
chamber consists of a gla^ slide upon which is 
cemented a thin square glass plate (fig. 1, w) having 
a circular opening in its centre. This opening is 
nearly filled by a similarly cemented circular glass 
disc (B), jo m.m. thinner than the sunounding 
square plate, thus leaving an interval which forms an 
annular groove or moat (r) around the circular disc. 
This central disc forms the bottom of the counting- 
chamber, the roof being formed by the cover-glass 
(D) when adjusted. Its surface is divided by a 
number of horizontal and vertical lines into squares, 
the sides of which are m.m. long (^). Every 
group of 16 squares is enclosed in double lines, 
and thus we have groups of 36 squares (the 16 
enclosed hy the 20 squares having the double lines) 
each of which forms a convenient area for a single 
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count, as it practically Hlls the held of a Zeiss D 
or Leitz 5 with a No 2 eye-piece The graduated 
mixing-pipette (s) consists of a glass tube with a 
small bore expanding above into a bulb of a capacity 
of I m m , the bulb contains a small glass bead (e), 
which aids in mixing the blood and diluting fluid 
The stem of the pipette is graduated to ^tlis, and is 
marked o 5 and i just below the bulb and loi just 
above it Beyond this the tube is expanded into a 
nozzle over which slips an india-ruober tube (G), 
ending in a bone mouthpiece ( M ) A dilution of 200 
IS thus given to the blood if it be drawn to the 
mark o 5, and a dilution of 100 if it be drawn to the 
mark i, the diluting fluid being in each case drawn 
to the mark 101 The diluting fluid used must 
have no action on the red cells o 6 per cent 
sodium chloride does very well Toisson’s fluid is 
useful, as it distinguishes the white cells It is 
composed of methyl violet 5 $, 025 grm , sodium- 
chloride, I 9 grm , sodium sulphate, 8 ogrm , neu- 
tral glycerine, 30 o c c , distilled water, 160 o c c 
All diluting fluids should be prepared afresh at 
frequent intervals, and should be filtered before use. 

The method of using the H(zmocyt<nneter — Every- 
tlnng must be scrupulously clean and ready to hand 
before the blood is drawn, and then the steps must 
be rapidly and accurately performed A sufficiently 
large drop of blood having been obtained, the pomt 
(s) of the pipette is placed in it without being allowed 
to touch the skin, and the blood is gently sucked up 
to the mark o 5. It is rarely necessary except in 
advanced anaemias to draw it up to the marie I 
Care must be taken that the point of the pipette 
does not leave the drop during the suction, as air 
would then enter it and vitiate the result With 
a little practice the mark o 5 can always be hit off, 
but if the blood goes beyond it, the proper level may 
be obtained by tapping the point of the pipette on 
a towel If this fail the pipette must be cleaned 
and a fresh start made The point of the pipette is 
wiped dry, the tip of the tongue being meanwhile 
pressed against the mouth-piece to prevent the 
entrance of air, and immediately immersed in the 
diluting fluid This is sucked up to the mark loi, 
the pipette being rotated the while on its long axis. 
Now close the ends of the pipette with the thumb 
and middle finger, and rotate and shake the pipette 
for the purpose of thoroughly and rapidly mixing 
the blo(^ and diluting fluid The glass bead acts 
as a stirrer Agitation for two minutes is sufficient. 
The rest of the process can be earned out at leisure. 
Thus the pipette may be taken home or to a labora- 
tory, provided its ends be closed by an india-rubber 
band and it be earned fairly horizontally m the 
transit The pipette must be ap;ain shaken and 
rotated for two minutes before passing on to the next 
step The rubber mouth-piece is removed and the 
mouth apphed to the nozzle, and by gentle blowing 
the fluid is made to drop from the pipette The 
first few drops are discarded, and then a drop is 
allowed to fall on the ruled circular disc of the 
counting chamber, of sufficient size that when the 
cover-glass is adjust^Kl the whole disc, or nine-tenths 
of it, will be covered, and no fliud flow over into 
the moat. With practice this can easily be done, 
but the be^nner may .get over th^ difficulty by 
making a suitable-sized platinum looped needle and 
thus accurately transfernng the drop to the slide, for 
failure necessitates thorough cleaning of the^i^e 
and the deposition of a rresh drop. The, cover- 
glass should now be quickly adjusted befdre ^le 


corpuscles in the drop have had time to settle. 
Care must be taken to prevent the entrance of air, 
for any bubble in the area of the central disc will 
necessitate cleamng and a fresh drop Newton’s 
rings (concentnc rainbow nngs between the cover- 
lass and the body of the instrument) should now 
e looked for by bringmg the eyes near to the level 
of the counting-chamber. If not seen, they may be 
brought out by pressure on the sides of the cover- 
glass, never its centre, but they must remam 
clearly visible after the pressure is removed. Th^ 
show that the adjustment is accurate and that each 
square represents 1 e x A ^ of i c mm. 
If they cannot be brought out, the shde most be 
clean^ and a fresh drop chosen The counting- 
chamber is then placed under the microscope and 
a group of 36 squares selected All the red cells 
within these squares are counted, and likewise all 
those outside which touch with any part of their cir- 
cumference any two of the bounda^-hnes, while all 
those, whether inside or outside, touching the other 
two boundary-hnes are neglected In counting the 
squares it is necessary to proceed i^stematically 
Five such fields in various parts of the ruled space 
should be counted, 1 e. x8o squares m all, and then 
the shde should be cleaned, and after the pipette has 
been shaken as before, a fresh drop is taken and 
counted in the same way. If the count of the second 
180 squares differs much from that of the first, a 
third should be made, and the two counts nearest 
one another taken. This gives the number of red 
cells in 360 squares Therefore 

No in 360 squares x 200 ( the dilution) x 4,000 
360 

a the no. of red cells in i c mm. of blood. 
5,000,000 may be taken as the avers^e in health 

The cleaning of the apparatus — Tins is imperative 
and should be done immediately the count is finished, 
as the least impurity spoils the accuracy of ^e 
whole process The slide and cover-glass are 
cleansed with water Alcohol, if required to remove 
stain, must be used carefully and quickly, as it 
dissolves the cement fixing the square glass plate. 
The mixing pipette, the india-rubber mouthpiece 
having been reconnected, is cleansed first with 
water, then with alcohol, and finally with ether until 
It IS quite dry This is shown by the glass boid 
rolling freely about without any tendency to adhere 
to the sides of the bulb 

3 Actual Count of White Cells — The 
quickest and simplest way of doing this is to use a 
special pipette, called the white-counter, which can 
be procured along with the Thoma-Zeiss apparatus 
It has a larger bore than the red-counter and hence 
needs a larger drop of blood (about as large as will 
collect on the ear without falling ofl) It is also 
graduated to -^ths, and is marked o 5 and i below 
the bulb, and x i above it, so as to give dilutions of 
20 and xo respectively The diluting solution 
commonly used is ^ of i per cent, glacial acetic acid 
in water. It makes the red corpuscles almost 
invisible, and the white stand out m rehef V^en 
first examining any case it is better to draw the 
blood up to the mark x, if enough blood can be 
obtamed The pipette must oe held almost 
horizontally and very gentle suction exerted while 
the blood and the diluting fluid are bemg drawn up. 
The latter is drawn to the mark ix. It requires some 
practice to do this accurately, and failure necessi- 
tates cleaning the pipette and starting afiresh. The 
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pipette IS ‘shaken, a drop deposited on the ruled disc 
of the counting chamber, and the cover-glass adjusted 
all exactly as before, but instead of counting the 
leucocytes in certain squares only, they are counted 
over the \^hole ruled space, i.e. 400 squares. The 
process is repeated with a second drop, and, if 


Fig. fl 

necessary, with a third, an average being taken as 
before. In this case. 

No. of leucocytes m 400 squares x 10 (the dilutioD)x 4,000 
__ 

= the no. of leucocytes in l c.mm. of blood. 7,000 
to 8,000 may be taken as the average in health. 
By using Toisson’s diluting fluid, or Sherrington’s, 
viz. Ehrlich's methylene blue, o*i grm.; sodium 
chloride, 1*2 grm. ; neutral potassium oxalate, 
1*2 grm. ; distilled water, 300 c.c. ; and painting 


vaseline or oil round the rim of the cover-glass, 
the leucocytes may be studied for a long time and a 
differential count be made even when the cells are 
still alive. 

4. Estimation of the Haemoglobin.— The 
total amount of haemoglobin is diminished in all 
anaemias, and its percentage is 
often lowered in proportion to 
the loss of red cells and often 
also independently thereof. 
Taking the percentage of 
haemoglobin as the numerator, 
and the percentage of red cells 
as the denominator, we get a 
fraction 5^Percen^e 
R.c. percentage 
represents the relative richness 
of the individual corpuscles, 
and is conveniently spoken of 
as their colour-index. It is = I 
when normal. It is lowest in 
chlorosis, where the loss in 
corpuscles is often compara- 
tively slight, and highest in 
pernicious anaemia, where alone 
of all anaemias the haemoglobin 
is usually relatively increased, 
although the diminution in red 
cells is so great. In such 
cases the colour-index often 
exceeds i. 

The percentage of haemo- 
globin is estimated by means of 
a ha'moglobinomcter. Oliver’s 
(fig. 2) is preferable to that of 
Gowers or of von Fleischl. It 
consists of 12 tinted glass discs 
arranged in two rows and corre- 
sponding todefimte percentages 
of haemoglobin, ranging from 
10 to 120 {a). The intervening 
percentages are ascertained by 
the help of small squares of 
tinted glass known as ‘ riders,* 
and having values of 5 per 
cent., 2*5 &c., which being 
placed upon any of the primary 
discs deepen its tint. The 
blood is collected in a short 
pipette {c) which is first cleaned 
out and dried by passing 
through it a needle threaded 
with darning cotton. The 
blood should fill the pipette 
in an unbroken column. The 
rubber nozzle of the mixing 
pipette {d) previously charged 
with w'ater is fitted over its 
blunt end, and the blood is 
gently washed out with the 
first few drops of water into the mixing chamber 

{e). The water is gently added drop by drop until 
the chamber is full to the brim, the handle of the 
pipette (z) being used as a stirrer. An oblong piece of 
colourless glass is provided, and this is now adjusted 
as a cover-glass, and the* small air-bubble which 
forms beneath it shows that the cell has been 
properly filled. The blood-chamber is now brought 
close to the tinted discs for comparison. The 

reading is done by candle-light (small Christmas 
candles are best) placed about four inches away, 
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and the same above the level of the discs and 
blood-chamber, and placed so that the light falls 
upon and is reflected from both equally In day- 
light this must be done in a dark place A set of 
discs can be procured for use by daylight, but they 
are less accurate All side-light is excluded by 
using the flexible camera-tube Short observations 
of about ten seconds each should be made, as the 
eye is thereby rested and can better appreciate 
delicate differences If the colour of the blood- 
chamber exactly corresponds to any one of the 
standard senes, the percentage of haemoglobin can 
at once be given, but if it lies intermediate between 
any two, it is placed opposite the lower, upon 
which riders are placed until this approaches the 
tint of the blood-chamber 

5 The specific gravity of the blood gives us the 
same information as the haemoglobin-value, and the 
method of ascertaining it need not be described 

6 The Examination of the Serum —The 
serum-diagnosis of typhoid fever, cholera, plague, 
and other diseases will be found referred to in the 
articles on those diseases, in which the utility of the 
method has been established 

7 iHE Detection of Bacteria in the 
Blood — Bacteria are rarely present in such 
numbers as to be capable of detection m films, and 
usually can only be obtained by cultures the Bacillus 
anthracis and the Spirillum of Relapsing fever are, 
however, notable exceptions to this rule The skin 
over the flexor aspect of the elbow is sterilised and 
then washed with boiled water to remove all traces 
of the stenhsing solutions Pressure is exerted on 
the arm above the elbow to bring out the veins 
The needle of a hypodermic syringe (previously 
sterilised by boiling) is inserted into the most 
prominent one, and about 2 c c of blood are drawn 
into the syringe by gently raising the piston The 
needle is then withdrawn and the blood at once 
expelled into a sloped agar or blood-serum tube so 
that It runs over the surface of the medium and 
collects a little at the bottom The tubes are 
incubated, and any culture obtained is examined in 
the usual ways A pad of sterilised gauze is placed 
over the puncture The discovery, in this way, 
of pneumococci, staphylococci, gonococci, or other 
bacteria, not only assists in the diagnosis, but 
warrants a grave prognosis 

III The Examination of Fixed Blood — 
This IS the most generally useful and valuable of all 
the methods, and should be practised in all cases 
whether any other method is used or not It 
enables us after some practice not only to estimate 
roughly the number and condition of the red cells, 
their haemc^lobin-content, and the number of the 
white cells, but it also brings out the finer 
morphological structures of the latter and tells us 
the relative numbers of the different vaneties It is 
carried out as follows * 

I The Preparation of the Films — ^A 
small dr6p of blood is received upon the centre of 
one clean cover-glass {v supra) ^ which is then gently 
dropped, blood downwards, upon another, vidhen 
the blood will spread itself out in an even layer 
between the two. A comer of each is now grasped 
in a pair of forceps and they are gently slid apart 
and allowed to ary, face upwards, m the ait, care 
being taken that they are never pressed together 
either before or duxmg separation, and that Ihey 
are afteriyards protected from dust. Beginners 
almost always take too large a drop, and hence they 
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may use the ungummed edge of a cigarette-paper or 
bit of gutta-percha tissue, which is moisten^ in the 
drop of blo^ and then rapidly drawn along the 
surface of a slide , or they may transfer a correct 
drop to the cover-glass by a measured platinum 
loop Whichever plan is adopted, the procedure 
must be quickly earned through 

2 The Fixation of the Films — (a) By 
formahn-vapour — The films are exposed to the 
vapour of 40 per cent formalin for five minutes 
The formalin maybe put in any convenient dish, e g 
the half of a Petn capsule, a watch-glass, or even 
a wine-glass In any case, the top of the dish or 
glass IS closed by a cover (e g of cardboard), with 
a central aperture large enough to enable the cover- 
glass to be placed film downwards and exposed to 
the vapour of the formalin The films are next 
exposed to the air but protected from dust for some 
time, as any traces of formahn in them interfere 
with staining {p) By heat — This may be applied 
in vanous ways, e g by passing the cover-glass, 
film upwards, about twenty times through the flame 
of a Bunsen lamp, but is best done by placing the 
films in a dry sterilisef, or some simple substitute, 
and gradually raising the temperature to 120® C , 
which is kept up for ten minutes to two hours 
before removing the films Even better results may 
be obtained by gradually raising the temperature to 
150° C , allowing to cool, and then removing the 
films This takes generally about ten minutes In- 
sufficient heating is a commoner error than overheat- 
ing [c) By abs^ute alcohol and ether (equal parts) — 
The films are simply placed therein for at least half 
an hour They are then taken out and dried in 
the air This method is most successful with the 
red cells, but also gives good results with the 
white 

3 The Staining of the Films —For good 

results, Grubler’s stains, which are now readily ob- 
tainable, should be used A combination of a basic 
and acid aniline stain, such as methylene blue and 
eosin, or Ehrlich's tnacid stain must be used Both 
give beautiful and reliable results The first is 
applied as follows (i) Place the film in a two per 
cent watery solution of eosin for two to four minutes, 
(2) wash and dry, (3) dip in water, (4) place m 
saturated watery solution of methylene blue for 
half to two or three minutes accordmg to result 
observed (test by placing under microscope at inter- 
vals), and (5) wash in water, dry, and mount in 
Canada balsam The red cells are stained pnk, 
the nuclei of the white cells are coloured blue, and 
their coarse granules deep pink These are therefore 
called eosinophtle , while the fine granules, staming 
pale pink or remaininp; colourless, are calli^ noutro~ 
phtle Ehrheh's tnacm stain is a mixture of orange 
G , acid fuchsin, and methyl green combined In 
varying proportions by different workers. The 
stain IS appli^ for several minutes, and the film is 
then wa^ed in water, dried and mounted The 
red cdls are stained orange, the nuclei of the white 
vanous shades of blue, the eosinophile granules 
copper-colour, and the neutrophile granules a violet 
or pink tmt R. F. C Leith. 

BLOOD, Morbid Condltlone of — In con* 
sidenng this subject the following arrangement 
will be adopted. 

A. Changes in the Corpuscular Ele- 
ments.— I. The red corpuscles. II. The leuco- 
cytes. III. The blood-plates. 
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B. Chanobs in the Fluid Part of the 
Blood, — I. Tboseaffecting the blood as a whole, e.g. 
alterations in volume, specific gravity, and chemical 
reaction. II. Those due to variations in normal 
cheinical constituents or to the presence of ab- 
normal substances. 

A. Changes in the Corpuscular Elements. 

I. The Red Corpuscles. — Variations in the 
red corpuscles are of common occurrence in disease, 
and these may be considered under the following 
heads : {a) Number per c.mm. ; {b) Size and shape j 
{e) Richness in haemoglobin ; (d) Staining-reaction 
and other physical characters ; {e) The appearance 
of abnormal elements in the blood, especially 
nucleated red blood-corpuscles. 

(a) Variation in number. Although the total 
number cannot be readily ascertained, much is 
known regarding the variations in a given quantity 
of blood, 1 c.mm. being usually taken as the unit. 
Polycythamia^ or an increase above the normal 
number of 5,000,000 per c.mm., is met wi^h in a 
few conditions, i. What may be called a physio- 
logi^l increase takes place when the person ascends 
to higher altitudes, an increase of al^ut 2,000,000 
being observed at a height of 6000 feet. This 
increase begins within a few hours, and is said to be 
due to an increased number of small red blood- 
corpuscles and poikilocytes, which are probably 
formed by splitting or budding of the original cor- 
puscles; there is no increase of the haemoglobin. 
Some days afterwards there is an increased number 
of red blood-corpuscles of normal appearance, and 
the percentage of haemoglobin also rises. These 
changes are supposed by some observers to indicate 
an increased formation of red corpuscles — a com- 
pensatory change brought about by the diminished 
supply ot oxygen. Others, however, maintain that 
concentration of the blood by loss of water is 
sufficient to account for the phenomenon. On 
return to a lower level, the number of red corpuscles 
shows a comparatively rapid fall. 2. In general 
chronic venous congestion, e.g. in mitral and con- 
genital heart-disease, there is often an increase in the 
red blood-corpuscles, and sometimes this is very 
marked, a count of 7,000,000 per c.mm. being by no 
means exceptional. This is probably brought about 
by altered conditions of the circulation, and is hardly 
to be regarded as of compensatory nature. 3. In 
poisoning with phosphorus and with carbonic oxide 
there is usually polycythjemia. 4. In conditions in 
which there is a large withdrawal of fluid from the 
blood, e.g. in cholera, a varying degree of polycy- 
thsemia results. 

Oligocytheemia, or a diminished number of blood- 
corpuscles, is of common occurrence. When a 
single large haemorrhage occurs, usually about a day 
elapses before the number of red blood-corpuscles 
per c.mm. reaches its lowest level. This of course 
corresponds with the period when the restoration of 
the fluid hp been completed by absorption, pertly 
from the tissues, partly from the alimentary canal. 
Then follows the period of regeneration, in which 
the number of red blood-corpuscles nses— slowly at 
first, more rapidly later — until the normal number 
is regained. The percentage of haemc^obin is, 
however, not restored until some time later, the 
ccnrpiiscles in the meantime showing a deficiency in 
hieihUgM>iD« In healthy animals more than a 
miUioiii corpuscles per c.roin. maybe restored in the 
course of a week, and sometimes the process is 


equally rapid in the healthy human subject More 
frequently, however, the restoration is much more 
gradual. After a single large haemorrhage there 
may be practically no alteration in the appearance 
of the red blood-corpuscles with the exception that 
some may show the polychromatophile reaction 
{vide infra). If, however, haemorrhages are re- 
peated, and a chronic oligocythaemia is produced, 
variations in the size and shape of the corpuscles 
appear, many corpuscles being under-sized and con- 
taining a relatively smaller amount of haemoglobin. 
Nucleated red blood-corpuscles of normoblastic 
type may be present in the general circulation. 
Leucocytosis and increase of the blood-plates usually 
accompany these changes. When such a condition 
has been established, restoration occurs much more 
slowly than in the case of a single large haemorrhage. 
The source of red blood-corpuscles in the adult is 
from the nucleated red blood-corpuscles in the bone- 
marrow, and after haemorrhages the number and 
proliferation of the latter are much increased. 

Of the various diseases attended with oligocyt- 
haemia pernicious anaemia is that in which the most 
extreme degree is met with. The number frequently 
falls below a million {see AN.^tMlA, PERNICIOUS). 
In chlorosis the number is in many cases only slightly 
reduced {see Chlorosis). Oligocythaemia is 
common in many chronic diseases associated with 
a greater or less degree of cachexia, e.g. malignant 
disease, phthisis, prolonged suppurations, lead- 
poisoning, chronic gastric catarrh, &c. Such cases 
of oligocythoemia are included under the term 
‘ secondary anaemia. ’ The greatest fall is probably 
met with in cancer of the alimentary canal, the 
number sometimes falling to i ,000,000 per c.mm. In 
chronic malaria the anaemia resulting from the direct 
destruction of red corpuscles may be very extreme, 
and may in fact reach a similar or even lower level. 
In the production of oligocythaemia in these various 
diseases, excessive or abnormal destruction and 
deficient formation of red corpuscles are variously con- 
cerned {see An/Emia, Pernicious ; Chlorosis). 
After acute infective fevers and various toxic 
conditions, a distinct fall in the number of corpuscles 
may be observed. This is in chief part due to 
destruction of the red corpuscles, distinct evidence 
of which may be found in the spleen ; the presence 
of pathological urobilin in the urine is usually 
regarded as another indication of the same process. 

{b) Variations in size and shape are often asso- 
ciated. Corpuscles larger than normal are usually 
called megalocytes \ those smaller than normal, 
microcytes. Megalocytes are common in pernicious 
anaemia, the round corpuscles reaching 10 or 12^ 
in diameter, the oval corpuscles 14 /i or even more 
in their long axis. In fact, although microcytes 
are also common, the average size of corpuscles in 
this disease is usually above the normal, and there 
is an increase in the amount of haemoglobin per 
corpuscle. In other anaemias, variations in size also 
occur, but megalocytes are relatively few in num- 
ber, microcytes being much more numerous ; as a 
result the average size of corpuscles is diminished. 
Microcytes may be 4 /a in diameter, or even less. 
Abnormally shaped corpuscles or poikilocytes (see 
fig. 5) may be met with in practically any variety 
of oligocythaemia when it is severe. Their presence 
in itself has therefore no diagnostic Significance. 
Poikilocytosis, however, is most striking m cases of 
pernicious anaemia, where the presence of a great 
variety of forms is a striking feature. In chlorosis 
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it IS by no means uncommon, and in severe post- 
haemorrhagic and in cachectic anaemia the presence 
of numerous small poikilocytes is often noteworthy. 
The significance of such changes in shape is doubt- 
ful. According to Ehrlichrs view it is to be 
regarded as a s^utary process in which splitting or 
budding of the corpuscles takes place in order to 
provide an increased respiratory surface j hence he 
called these irregular forms schtstocytes According 
to another view the condition is simply to be inter- 
preted as the effect of impoverished nutrition on the 
stroma of the red blood corpuscles Poikilocytes 
can be produced artificially by carefully heating the 
blood outside the body The smaller microcytes are 
probably formed by the same agencies as the 
poikilocytes, there being no evidence that they 
represent younger corpuscles which afterwards 
undergo enlargement 

(i:) Vartaitons tn hamoglohin^ — The amount of 
haemoglobin in a given volume of blood {see Blood, 
Examination of) is expressed as a percentage of the 
normal The amount of haemoglobin per corpuscle, 
or ‘ colour-index,’ is obtained by dividing the per- 
centage of haemoglobin by the percentage of cor- 
puscles, taking the normal as ^ 

various anaemias the percentage of haemoglobin is 
diminished, but to a different extent In chlorosis 
we find a much greater diminution of the haemo- 
globin than of the number of red corpuscles {see 
Chlorosis) In pernicious anaemia, on the other 
hand, the haemoglobin is less diminished than the 
number of red blood -corpuscles, and the colour- 
index IS raised, the average being i 05 to l l In 
the secondary anaemias and in the so-called simple 
anaemias the colour-index is slightly less than 
normal, though not so low as in chlorosis , m 
leucocythsemia also it is generally a little under the 
normal As already stated, the colour-index is also 
lowered after haemorrhages, and the normal condi- 
tion IS not regained until some time after the number 
of red corpuscles has reached the normal level 

{d) Alteiatton instaimng-reactton^ — Of these 
the most important is what is known as ‘ polychro- 
matosis,’ * polychromatophile regeneration,’ or ‘anae- 
mic degeneration,’ a condition in which the normal 
staining reaction of haemoglobin is diminished or 
lost Thus in staining with Ehrlich’s eosin and 
haematox^lin, the affected corpuscles are coloured 
violet or dull blue instead of a pure pink colour 
(fig 5 A) At the same time they have dimimshed 
consistence, their form being less easily preserved 
than that of the normal corpuscles, thus in film- 
preparations they often show an irregular margin 
According to one view this is a degenerative change 
due to impaired nutrition Another view is that 
these corpuscles are young forms somewhat labile 
and deficient in hsemoglobm, and in support of this 
view It has been pointed out that various nucleated 
red blood-corpuscles show in their protoplasm the 
same staining reaction and other alterations The 
matter cannot be definitely settled, but it is pro- 
bable that some of the corpuscles showing the 
change mentioned are really in a degenerated 
state The conditions in which this change is 
met with are chiefly the various ans^ias and 
cachectic conditions. 

A diminished consistence with increased adhe- 
siveness, whereby the corpuscles tend to clump into 
irregular masses, may be observed in some seveii| 
toxic conditions, malignant jaundice, typhus fever, 
&c. It may be added that absence of rouleaox- 
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formation when the blood is shed is common where 
there is marked oligocythsemia. 

One other subject may be referred to here, vis. 
alterations in the resistance of the red corpuscles 
to vanous physical and chemical agencies, e.g. 
heat, electricity, dilution of the plasma. In the 
case of the last-mentioned, which has been most 
studied, the greatest dilution which may be made 
without producing diffu»on of the hsemoglobin is 
obtained, this being called the ‘isotonic point,’ 
or ‘ isotonic concentration * The isotonic point, 
which in the case of normal blood is about 45 per 
cent as regards sodium chloride, will be of course 
higher when the resistance of the corpuscles is 
diminished This has been found to be the case 
in vanous toxic and infective conditions, in anaemia, 
&c Accordingly these results obtained are not of 
much diagnostic value In jaundice on the other 
hand the isotonic point is lowered 

{e) Presence of nucleated red corpuscles^ — 
These cells, which are present only in the bone- 
marrow in the normal slate, appear in the circulating 
blood m a number of conditions of disease In the 
medullary form of leucocythaemia they are practi- 
cally always present and are met with in ^eater 
number than m any other disease In some cases 
three or four may be found m every microscopic field 
In lymphatic leucocythsemia, on the other hand, 
they are very scanty, and in fact often entirely 
absent till a late period of the disease In pernicious 
anaemia the presence of nucleated red blood-cor- 
puscles IS of almost invariable occurrence, though 
they may be few in number and difficult to detect In 
severe post-hiemorrhagic anaemia, they may be fairly 
numerous, and in cachectic anaemia they may appear 
m the blood, though usually in very small numbers. 
They may also be present in severe malarial anaemia 
In chlorosis, on the other hand, their presence is 
exceptional Lastly, in severe toxic and infective 
conditions, nucleated red blood-corpuscles may oc- 
casionally be detected, usually in association with 
myelocytes , the presence of these two claisses of 
cells indicates a grave condition 

Nucleated red blood corpuscles are usually divided 
into two mam classes, normoblasts and megaloblasts 
(fig 6) Two other varieties, microblasts and potki- 
lob/asts, are also distinguished A normoblast mea- 
sures as a rule 8-9 fx m diameter, and usually con- 
tains a single spherical nucleus, about 3-5 fi in 
diameter, often more or less eccentnc in posiUon. 
The larger nuclei show a coarse reticulum of 
chromatin , those of smaller size appear more or 
less homogeneous Occasionally there are two or 
even more nuclei of small sue In all cases the 
nuclei stain very deeply with nuclear stains. The 
ni^galoblast is ox large size, sometimes reaching 12 fs 
or even more in diameter Its nucleus is fairly 
lar^e and stains faintly, sometimes bemg difibsely 
Stained, sometimes showing a fine reticular or 
mnular appearance It must be noted, however, 
mat some megaloblasts have a fragmented nucleus, 
with deeply staming chromatin. The protoplasm of 
the megaloblasts in film-preparations often snows an 
irregular margin and gives the polychromatophile 
reaction. Of the various conditions noted, pernicious 
ansemia is the only disease m which m^ialoblasts 
are met with as a rule. This circumstance agrees 
with the ftict that the averaro size of red corpuscles 
in this disease is raised. Ehrlich beheves that in 
pernicious ansemia the formation of red Uood-oor- 
puscles is of a different type (viz. the megaloblastic 
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type) from that in other diseases. Cases of this 
disease vary very much as r^;ards the number of 
megaloblasts present. In some instances they are 
comparativdy numerous, in others it may be ex- 
tremely difficult to find any. The pr<^osis is con- 
sidered by some observers to be more serious in the 
former condition. It may also be mentioned that 
in the anaemia produced by the Bothriocephalus latus 
megaloblasts maybe present in the blood, the various 
changes closely resembling those in pernicious 
anaemia. Here, however, the prognosis is much 
less grave, as cure often results on the removal of 
the parasite. In the other diseases mentioned the 
nucleated red blood-corpuscles are of the normo- 
blastic type. They are usually comparatively scanty, 
but in certain states, believed to be associated with 
increased regeneration and called ‘blood-crises,’ a 
large number of nucleated red blood -corpuscles may 
appear in the circulation. As a general rule the 
presrace or absence of normoblasts in the conditions 
specified cannot be said to have much prognostic 
significance. 

Microblasts are small nucleated red blood-cor- 
puscles 5-6 /i in diameter. They are sometimes 
found along with megaloblasts in pernicious 
anaemia. A poikiloblast is merely a nucleated 
red blood-corpuscle of irregular form and may be of 
the normoblastic or megaloblastic It may 

further be noticed that the appearance of nucleated 
red blood-corpuscles in the circulation occurs more 
readilyin earlier years than in adult life. 

As other abnormal structures we may mention 
irregular fragments of red corpuscles, which have 
been observed in the blood after severe bums and 
after certain poisonings, e.g. with pyrogallic acid. 
In haemoglobinsemia {vide infra) decolourised red 
corpuscles may sometimes be detected, their stroma 
presenting a pale shadow-like appearance {shadow- 
corpuscle^, 

11. The Leucocytes. — In connection with 
dianges in the leucocytes in disease, we have to 
consider ( l) variations in the total number j (2) varia- 
tions in the relative proportions of the different 
varieties ; and (3) the presence of abnormal forms. 
The measurements that will be given are those 
obtained from the fresh blood : in a dried film the 
leucocytes may appear larger, owing to flattening. 

In normal conditions the number per c.mm. 
may be ^id to be 6,000 to 10,000, though it may 
sometimes pass beyond these limits. The chief 
varieties {see fig. i) are; — {a) Lymphocytes, about 
7-8 /i in diameter, with spherical and deeply stain- 
ing nucleus and scanty protoplasm ; non-amceboid 
and non-phagocytic j numbering aWt 20-22 per 
cent. J {b) L^e mononuclear or hyaline leucocytes, 
9-12 ft in diameter, with spherical, oval, or slightly 
indented nucleus j in some the nucleus is more lobu- 
lated, the so-call^ ‘ transitional forms. ’ The proto- 
plasm is more abundant and the nucleus stains less 
deeply than in the case of the lymphocytes. They 
are more or less amoeboid and phagocytic, number- 
ing 4-5 cent, {c) Finely granular neutrophile 
or polymorphonuclear leucoc^es, 9-10A1 in diameter. 
The nucleus is single, but much lobulated so as to 
present a great variety of forms ; hence these leuco- 
cytes arc often spoken of as * multinucleated.’ The 
nucleus is rich in chromatin and stains deeply. The 
protoplasm contains granules which give a ‘ neutro- 
pbile* ration, though they can also be stained 
writh acid dyes, that is, are feebly * 0X3^hile.’ 
Tbeiw leucocytes are actively amoeboid and pl^o- 
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cytic ; they number about 70 per cent, {d) Coarsely 
granular or eosinophile leucocytes. The nucleus is 
polymorphous and the granules large, with strong 
affinity for acid dyes. They are actively amoeboid, 
but not as a rule phagocytic. They number 3-5 

? ir cent, {e) Leucocytes with mast-cell granulp. 

hese are coarse granules which stain deeply with 
basic dyes and give a metachromatic reaction, stain- 
ing, for example, a violet tint with methylene blue. 
They are rarely present in normal blood. 

Lbucocytosis. — Under normal conditions slight 
increase in the number of leucocytes occurs in 
physiological states, e.g. after a meal, especially 
when rich in proteids, during pregnancy, and after 
parturition. Such increase — physiological leuco- 
cytosis — rarely reaches more than 25 per cent, of 
the normal. In numerous pathological conditions 
the number undergoes marked variations. When 
it rises above normal the term leucocyiosis is applied 
(leucocythsemia, which will be described separately, 
being excepted) ; the converse condition, a degree 
below the normal, is called leucopenia or 
leucocytopenia. As a distinct leucocytosis is nearly 
always due to an increase of the neutrophile 
leucocytes, the term ‘leucocytosis’ or ‘ordinary 
leucocytosis ’ is employed as equivalent to a 
neutrophile leucocytosis. Lymphocytosis signifies 
an actual increase of the lymphocytes, though it is 
often employed when there is a percentage increase 
of these cells. According to the latter significance 
it will be present when there is a marked fall in the 
number of neutrophile leucocytes. Eosinophile 
leucocytosis or eosinophilia signifies an increase of 
the eosinophiles ; this is in most cases approximately 
indicated by the percentage of these cells. We 
shall now consider the conditions in which these 
variations occur. 

I. Ordinary or neutrophile Leucocytosis, — As 
already stated, the essential factor is the increase 
of the neutrophile leucocytes (fig. 2). The degree 
varies in different cases. 15,000 and upwards per 
c.mm. may be considered a well-marked leuco- 
cytosis, 30,000 and upwards an extreme leuco- 
cytosis, though 50,000 or even more may sometimes 
be reached. The proportion of neutrophiles may 
rise as high as 90 per cent, or even higher. The 
conditions of occurrence, which are both numerous 
and various, may be considered under the following 
heads ; — (a) Inflammatory and infective leucocytosis. 
Here may be included a large number of bacterial 
infections, and also some of the specific fevers 
in which the virus has not been discovered. 
Leucocytosis is usually well marked in pneumonia, 
erysipKelas, diphtheria, scarlet fever, plague, small- 
pox in the suppurative stage, in many acute 
inflammatory conditions, especially when suppura- 
tion is present, e.g. in pyaemia, peritonitis, arthritis, 
&c., and also in many spreading gangrenous 
conditions. The degree varies in diflerent cases of 
the same disease and shows irregular fluctuations 
during its course. In contrast to the neutro- 
hiles in these conditions the eosinophiles are 
iminished in number or may be absent; in 
pneumonia, for example, it is often impossible to 
nnd any of these cells in the ordinary course of the 
disease. On the subsidence of the disease the 
leucocytosis disappears : when defervescence occurs 
by crisis the fall is rapid, when by lysis it occurs 
more slowly. The evacuation of a large quantity 
of pus is usually accompanied by a rapid fall. A 
fall in the numW of leucocytes without improve- 



Fig 1 Histological elements of normal blood — «, lymphocyte , 6, hyaline leucocytes c, polytnoi phu 
nmleai neuti ophile leucocytes , d, eosinophtle leucocyte e, hlood-plates 
Fig 2 Blood from a case of extreme leucocytosis, showing great excess of neutrophile leucocytes 
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Fig J Blood 111 medullary leucoc vtlia'inia - > veuUophde utropuih unjcl >c>fte'> i, 

eosinophiLe leucocyte, d, to‘*tnoi)hi'i m<i<loi,yti e, lymphoi yte , /, Utuoryn, nith iin 
guinulth , (j, nm hated )ed toipusck 

Fig 4 Blood 111 lymphatic leucocvttnemia, showing gieat excess of lymphocytes most of which aie of 
small size 



Fig 5 Poikilooytes, inegalocytes, and nllclocyte'^, fiom » case of peinicious ana)mia — a, ted totpusde 
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ment of tbe general condition has however quite 
a different significance, and it may be stated that 
absence of leucocytosis or disappearencef* of the 
leucocytosis without general improvement is an 
unfavourable sign in the conditions mentioned 
This fact IS of prognostic value in pneumonia, 
diphtheria, and in some cases of septicaemia. 
Towards the end of the leucocytosis, the hyaline 
leucocytes may show increase , and after its 
subsidence the eosinophile leucocytes reappear 
in the blood, and their percentage may even rise 
above normal {i>) Under the heading toxtc 
leticocytosts may be included a number of conditions 
in which there is no evidence of infection, e g 
malignant jaundice, lead-poisonmg, chronic Bright’s 
disease Here the leucocytosis has the same 
characters, but is usually less marked than in the 
previous group {c) Post hamorrhagtc leucocytosis 
After a large haemorrhage leucocytosis is usually 
well marked within three or four hours, that is, 
during the period when the fluid part of the blood 
is being restored If the haemorrhage is not repeated, 
the leucocytosis diminishes, and may be absent 
during the time of blood-regeneration When 
mark^ anaemia with cachexia results from repeated 
haemorrhages, there is usually a well-marked 
leucocytosis of chronic nature (d) Cachectic 
leucocytosis This is probably an instance of 
chronic toxic leucocytosis It is well seen in the 
cachectic stage of malignant disease 

2 Eosinophile leucocytosis or eosinophiha — The 
diseases in which this condition is present form 
quite a distinct class from those in which ordinary 
leucocytosis occurs The following are the most 
important of them (a) In certain acute and 
chronic diseases of the shin, pemphigus, psoriasis, 
urticaria, &c It is also of interest to note that 
eosmophiles are also numerous in the local tissue 
lesions in these diseases (If) In asthma, more 
especially during the paroxysms, the proportion 
of eosmophiles may reach 10-20 per cent , 
eosmophiles are also abundant in the bronchial 
secretion (r) In infections with parasitic worms, 
especially round worms, e g Tnchma spiralis, 
Ankylostoma, and others, the number of eosmophiles 
nay run as high as 50 per cent of the total leucocytes 
fd) In some cases of malignant growths in the bone- 
narrow The most important condition under 
which the proportion of eosmophiles is less than 
normal is an acute neutrophile leucocytosis, when, 
as already mentioned, they may practically disappear 
from the circulating blood 

3 Lymphocytosis — An actual increase of the 
lymphocytes (apart from lymphocjrthaemia) is com- 
^ratively rare It has been found in certain 
malignant growths in the lymphoid tissues, in 
some cases of chrome gastric and intestinal catarrh , 
and it IS sometimes present in whooping cough 
As a rule it occurs more readily in children than in 
adults A relative lymphocytosis will be present 
in those conditions in which the number of neutro* 
phile leucocytes falls, as will be explained below. 

4. Increase of hyaline leucocytes — These cells 
have been less completely studied as regards their 
vanations than the other classes. An increase is, 
however, common towards the end of an ordinary 
leucocytosis, eg in acute pneumoma about the 
time of the cnsis. Their number is ofteir increased 
in malarial fever, especially when of some dura^;^ 
tion, and an increase nas also been noted in cases of 
gout 
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Leucopenia —(a) In a certain number erf aetUe 
infective conditions, the poportion of leucomrtes 
remains constant or is diminished leucocposis is 
usually absent in typhoid fever, in measles, in acute 
tuberculosis without cavity-formatlDD, and in most 
cases of influenza. In typhoid fever there is 
usually marked leucopenia, especially during the 
late stages, when a number of 3,000 is not un- 
common Again, in various affections, where 
leucocytosis is the rule, leucopenia may supervene, 
the condition then becoming one of great gravity, 
e g in pneumonia and septicaemia Conversely, in 
the diseases just mentioned, leucocytosis may appear 
if some suppurative or inflammatory conditions 
become superadded as a complication, if) Leuco- 
penia occurs in a number of chronic diseases. In 
pernicious anaemia, in chlorosis, in purpura, in 
Haemophilia, and in some cases of splemc anaemia, 
the number is almost invanably below the normal 
In pernicious anaemia, for example, the number is 
often about 1,000 per c mm , though some cases 
run their course with a considerably higher number 
Here again the diminution is chiefly on the part of 
the neutrophile leucocytes, although m extreme 
cases all varieties may he affected The condition 
of the leucocytes in these anaemic conditions presents 
a contrast to that in the secondary anaemias, where 
leucocytosis is the rule 

Presence of abnormal Elements {a) Myelo^ 
cytes — These are large cells measunng up to iK/jl 
in diameter, and normally present only in the 
bone-marrow They have a large oval, or sUghth 
indented, nucleus, which stains comparativel\ 
faintly The protoplasm contains fine granules, 
giving a neutrophile reaction, like those in the 
finely granular leucocytes As will be showr 
below, they occur in large numbers m the medullary 
forms of leucocythaemia. Small numbers may, how 
ever, appear m the blood in certain other diseases 
They have been observed, for example, in pernicioui 
anaemia and in some cases of seconaary ansenua due 
to malignant disease, and they also appear towards 
the termination of severe infective conditions, 
usually when the number of leucocytes is small In 
the last group of diseases their appearance has on 
the whole a grave significance Very often a few 
nucleated red blood-corpuscles can be detected 
along with them 

(^) Cells with mast-cell granules — ^Although 
these have been noticed in normal blood, their 
presence must be considered as exceptional In 
leucocythaemia these cells may be numerous, and a 
considerable proportion may be present in certain 
wasting diseases 

Significance and noJture of leucocytic vanations,*^ 
Only the most important facts can be enumerated. 
The non-granular and granular cells are affected 
by different conditions and must be considered as 
physiologically distinct The granular cells multiply 
by mitotic division only in the bone-marrow, the 
non-granular cells m the lymphoid tissue throughout 
the Wly The granular cells (neutrophile and 
eosinophile) are guided m their vanations by 
chemiotaxis, the two classes being differently 
affected by different substances, Le the neutrophiles 
are attracted by substances which may have no 
effect on the eosmophiles, and ince versa. The 
looed migration into the tissue is brought iflxiut 
by chemiotactic substances, and vdien such sub- 
stances are absorbed in targe quantities into the 
blood, th^ exert a corresponding action on the 
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bone-marrow, and hence the leucocytes there 
present pass into the blood-stream, and give rise to 
leucomrtosis (neutrophile or eosinophile, as the 
may be). Leucocytosis is therefore an active 
process ^ught into play as the response to chemio- 
tactic action. Further, the writer has found that 
when there is a long-continued drain on the neutro- 
fi^ile leucocytes, as in extensive suppuration, there 
occurs a marked hyperplasia ol the neutrophile mar- 
row-cells— a change which can only be interpreted as 
provision for an increased supply of the former cells. 
Tne fell in the number of leucocytes in grave 
conditions may be due partly to increased destruc- 
tion or to accumulation m internal organs, although 
interference with the normal supply may also play 
a part. Ehrlich considers that the increase in the 
lymphocytes is always brought about by mechanical 
means, that is, is of a passive nature, the most 
important condition being an increased lymph - 
circulation in a large area. Regarding the 
mechanism of increased supply of hyaline leucocytes 
our knowledge is still incomplete, but there is no 
doubt that they also are influenced by chemiotactic 
substances. 

LeucocytHvEMIA. — In this disease the leucocytes 
are enormously increased in number. The changes 
are fully described elsewhere. Sgg Leucocyth^mia. 

III. Variations in the Biood-piates. — 
{BlutplcUtchen of Bizzozero, Himatoblastes of 
Regarding the nature of these bodies 
our knowledge is still deflcient ; it has not even 
been satisfactorily determined whether they are 
simply proteid material formed by precipitation or 
by analc^ous process, or whether they are deriva- 
tives of leucoses, red corpuscles or other cells. 
They are tolerably constant as regards their physical 
characters and staining-reactions, and do not corre- 
spond exactly with any cellular structure. They 
have been shown to play an in\portant part in the 
formation of white thrombi within the vascular 
system, and they are probably also concerned in 
the process of coagulation {see Thrombosis). 
They moreover undergo marked fluctuations in 
number under pathological conditions. Normally 
they may be said to number about 400,000 per 
c.mm. or, according to recent observations, even 
more. In various diseases they become increased 
in number, sometimes to two or even three times 
the normal. Such increase is met with in severe 
post-haemorrhagic anaemia, in secondary anaemia 
and cachectic conditions generally, in chlorosis, in 
medullary leucocythaemia, in lymphadenoma, and 
in chronic suppuration. In acute fevers their 
number varies, being sometimes increased, some- 
times diminished ; after defervescence they are 
however usually increased. Their number is 
diminished in pernicious anaemia (often to about a 
tenth of the normal), in severe malarial anaemia, in 
haemophilia and al^ in purpura. In the last- 
mentioned disease they arc usually exceedingly 
scanty. In cases of lymphatic leucocythaemia the 
author has usually founa them diminished. The 
exact conditions underlying these variations cannot 
be yet explained; increase in their numl^r often 
aGCompanies ordinary leucocytosis, but the associa- 
tion is. by no means invariable. 

B. Changb;^ in the Blood-Plasma. 

I. ThoM afReetIng the Blood as a Whole. 

• (41) of Blood. — Regarding varia- 

tidss in the ^ualttity ct blood in disease compaia- 


CONDITIONS OF 

tively little is known. Increase, spoken ot as 
pkthoray was believed to be associated with a 
certain%ppearance and habit of body, but satisfac- 
tory eviaence that such a condition exists is still 
wanting. On the other hand, the possibility of its 
occurrence is not disproved. The occurrence of a 
diminution in the volume of the blood {oligamif) 
is suggested by certain clinical appearances in 
various diseases. This would , for example, appear, to 
be the case in some cases of asthenia with pallor of 
the surface and relative emptiness of the superficial 
vessels, but with a normal number of red corpuscles 
per c.mm. ; and a somewhat analogous condition 
would appear to be present in some cases of starva- 
tion. Such indications are, however, apt to be 
misleading, as we have hitherto had no clinical 
method of estimation. Recently, however, Lorrain 
Smith, by the use of the carbonic oxide method, in- 
troduced by Haldane and himself, has investigated 
the subject and has found that in chlorosis the 
quantity of blood is much increased and the total 
amount of Hb is practically normal ; and that in 
pernicious anaemia the quantity of blood may or may 
not be increased, but the total amount of Hb is 
much diminished. Temporary variations in the 
volume of blood may of course be brought about by 
a variety of causes, but a return to normal takes 
place with comparative rapidity. In the case of 
injections of saline solutions into the blood, the 
excessive fluid is soon got ritt of, partly by transu- 
dation into the tissue, and partly by means of 
the kidneys. In various conditions where fluid 
passes out of the blood-vessels, e.g. in profuse 
diarrhoea or sweating, and in the case of large 
exudations, e.g. in the comparatively rapid occur- 
rence of ascites after tapping, the volume of blood 
is reduced, the condition of course being associated 
with increased specific gravity for the time. After 
severe haemorrhage rapid restoration of the fluid 
part occurs, as is shown by the fall in the number 
of red corpuscles per c.mm. and by diminished 
specific gravity. These examples, and others might 
be given, show that there is a regulating mechanism 
by which the volume of blood is kept relatively 
constant, in spite of additions or withdrawals of 
fluid. It is nevertheless still an open question 
whether in certain diseases there may not be definite 
alterations in the total quantity of blood, but regard- 
ing such, distinct statements cannot at present be 
made. 

{b) Specific Gravity of the Blood and Serum . — 
Variations in the specific gravity may be brought 
about in various ways. Red blood-corpuscles being 
specifically heavier than the plasma, it follows that 
any loss of fluid from the vessels will produce at the 
same time increase of the red corpuscles per c.mm. 
and elevation of the specific gravity. The specific 
gravity has been found to change slightly under 
various conditions : e.g. active congestion of the 
skin lowers it, while passive congestion raises it ; 
so also after fo^ there is usually a slight fall. Such 
variations, however, are of comparatively slight 
degree. In disease, it is apparent from what we 
have said that the condition of polycythaemia will 
be attended with increased specific gravity, in cases 
of oligocythaemia with the reverse. Examples of 
the former are given by heart-disease vidth cyanosis, 
and by cholera in the algid stage. In diabetes 
mellitus the specific gravity may be above normal, 
owing to the sugar in the plasxna. In all conditions 
of anaemia the specific gravity is lower, and an 
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important point is that the fall agrees much more 
closely with the fall m haemoglobin than with the 
number of red blood-corpuscles. In chlorosis the 
speafic gravity may fall as low as 1030, a figure 
which IS reached m scarcely any other condition 
(Lloyd Jones) Even in pernicious anaemia, 
although the number of red blood-corpuscles is 
much lower, the specific gravity rarely reaches this 
level According to the same observer, the specific 
gravity of the blood is lowered in the pre hypertro- 
phic stage of arteno-sclerosis ; it rises to normal 
or above it when hypertrophy is well established, 
and tends to fall again during the penod of cardiac 
insufficiency In cases of shock the specific gravity 
of the blood is raised Apart, however, from the 
number and condition of the red blood-corpuscles, 
the specific gravity of the blood may fall, owing 
to a lower specific gravity of the plasma, though m 
such a case the specific gravity of the red blood- 
corpuscles will also be lowered The specific 
gravity of the serum in health is about 1030, and it 
remains tolerably constant in many pathological 
conditions A lower specific gravity of the plasma 
has been found to occur in post-hsemorrhagic 
anaemia, especially where there have been repeated 
haemorrhages, and also in some cases of cachectic 
anaemia due to malignant disease It also occurs to 
a slight extent in pernicious anaemia, while in chlo- 
rosis the specific gravity is little alter^ In chronic 
parenchymatous nephritis with marked albuminuria 
and dropsy the greatest diminution of the specific 
gravity occurs, sometimes reaching 1020 On the 
other hand in granular contracted kidney, with 
slight albuminuria and no dropsy, the specific 
gravity is practically normal (Hammerschlag) In 
mitral disease, with or without dropsy, in most 
fevers, and in jaundice, the specific gravity is normal 
or very slightly reduc^ 

{c) Vanatums m Reaction — The alkalinity falls 
slightly after muscular exertion and is said to rise a 
little after food In disease, variations, which are 
nearly always in the direction of decreased alkalimty, 
are met wi^ in a number of different conditions 
In a great many fevers, as typhoid fever and pneu- 
monia, such diminution is usually marked, and the 
alkalinity may only reach a quarter of the normal 
uoted This reduction is believed to be chiefly 
ue to the oxidation of phosphorus and sulphur in 
the increased proteid-disintegration which occurs 
in fever In diabetes the alkalinity is slightly 
diminished, but becomes markedly so in diabetic 
coma, owing, it is believed, to the production of 
j8-oxybutyric, diacetic, and probably other fatty acids 
In leucocythsemia, in most cases of anaemia, and in 
jaundice, diminution is also the rule , in the last- 
mentioned disease this has been ascribed to the 
presence of bile-acids. In poisoning by vanous 
substances, e g antimony, arsenic, phosphorus, 
chlorate of potassium, pyrogallic acid, a similar 
variation is met with, and it has been stated there 
exists a relationship between destruction of red 
corpuscles and decrease in the alkaline reaction 
Recent observations show that m osteomalatia an^ 
in acute rheumatism the alkalinity is practically 
unchanged — diseases in the pathology of which 
increase acidity was formerly supposed to play 
an important part An increase m the alkalinity 
has been observed in chlorosia (Copeman). These 
facts show that changes m the reaction of the bloCM^ 
though both of interest and importance from tnc 
a^ntific point of view, have as yet little dinical vdae. 


2. Changee In the Plasma due to VaHa* 
tions In normal Oonstltuents or to the 
Presence of abnormal Substances, 

Vanations in I^oteids — Comparatively little is 
known regarding alterations in the chief proteids— 
serum-albumen and serum-globulin—in disease An 
approximate indication of the abundance of proteids 
IS given by the specific gravity of the serum, and, 
as already stated, chronic parenchymatous nephritis 
IS the condition in which this is most diminished. 
It has also been found that in Bnght*s disease the 
serum-albumen is much more diminished thui the 
serum -globulin Theoretically, when the specific 
gravity of the plasma falls, this may be due simply 
to a diminution of the proteids— the condition 
known as simple hydrcemia^ or it may be due to an 
increased amount of water, the volume of the blood 
being increased — hydrcem u plethora On this point, 
however, we cannot speak definitely 

In leucocythsemia small quantities of albumoses 
have been shown to be present ; peptone has also 
been stated to occur, but more recent observations 
make this very doubtful There is little doubt that 
in vanous infections traces of albumoses are present 
in the serum, as the result of bactenal action on the 
albumens 

Amount of fibrin^ b*c — Although observations 
on the characters of the blood-coagulum — the 
presence of the ‘ huffy coat ’ and other details in the 
appearance — practically belong to a past age of 
clinical methods, nevertheless important alterations 
in the amount of fibnn and in the process of coagu- 
lation have been definitely proved to occur m 
disease Direct estimation of the amount of fibnn 
has been made m a number of conditions, and 
It has been shown that increase {hypennosts) or 
decrease {hypinosis) may occur Such estimation 
cannot of course be earned out as a chmeal pro- 
cedure, but in most cases an indication of the 
amount is supphed by the abundance of the fibnn- 
reticulum, as seen by the microscope, when coagu- 
lation IS complete VanaUons in the rapidity dl 
coagulation are also of common occurrence, and for 
estimating these, vanous forms of coagulometer 
(e g , those of Wnght and Brodie) have been de- 
vised Increase of fibnn is most marked in certam 
acute inflammatory conditions, of which acute 
pneumonia, acute rheumatism, acute gout, and 
erysipelas are probably the most striking examples. 
The normal proportion of 1-4 per cent has 
been found to be raised to i-i 3 per cent , and ott 
microscopical examination the fibrin filaments are 
seen to be both more abundant and thicker than 
normal In other inflammatory exudations mcrea^ 
is also met with, though usually to a less de^ee 
Along with this increase in the amount of fibrin, there 
IS usually delay in the process of coagulation 5 thus 
the conditions necessary for the formation of the 
crusta phiogistica are supplied According to 
Hayem the absence of increase in these inflammatory 
states is an unfavourable sign In other conditions 
with high temperature the fibrin has been proved to 
be normal or diminished tjn^edd fever, acute 
tuberculosis, and intermittent lever may be men- 
tioned as examples of this group In many instances 
the amount of fibnn correspond moi^ or less elosdy 
with the number of leucocytes, but this is by no 
means invariable; in cancserous cachexia, for ex- 
ample, there is u^ly a well-marked leUcocytosis 
without increase of flbrm After a large hs^or- 
rhage the coagulability of the blood is said to be 
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increased, but when there have been many hsemor- 
rhi^es, with marked anmmia as a result, coagulation 
occurs more slowly than normal. In scurvy and 
many purpuric conditions, the coagulation-time is 
lengthenea, though the amount of fibrin is usually 
increased (Hayem). In haemophilia coagulation is 
considerably delayed, the clot is imperfectly formed, 
and fibrin is said to be decreased, though on the 
last point more definite information is desirable. 
In urticaria and in many other conditions with 
serous exudation, coagulation takes place more 
slowly than normal (Wright). 

{^) Preseftci ofjret hamoglobitty dr'c. — The term 
hsemoglobinaemia is applied when there is free 
haemoglobin in the plasma. Its presence may be 
shown by centrifugalising the blood or by allowing 
it to stand and obtaining the serum in the usual 
way, the serum bein^ of course tinted. This 
condition reaches 'its highest degree in paroxysmal 
haemoglobinuria, the free hemoglobin being 
rapidly excreted by the kidneys. Hemoglobin has 
also been found free in the serum in a number of 
severe infective or toxic conditions, e.g. icterus 
gravis, malignant scarlet fever, typhus fever, 
snake-poisoning. This may be looked upon as an 
example, in more severe form, of the tendency 
which the hsemoglobin has to diffuse out of the red 
blood-corpuscles after death in many infective 
diseases. In poisoning with a number of substances, 
not only is the hsemoglobin set free in the circulation, 
but is also converted into methsemoglobin, the condi- 
tion being called methamoglobincsmia^ As examples 
of such poisons may be mentioned chlorate of 
potassium, many nitrites (nitro-benzol, nitrite of 
amyl), pyrt^allic acid, ferrocyanides, &c. In such 
conditions fragments of red blood-corpuscles or their 
decolourised stroma may also sometimes be detected 
microscopically in the blood. In poisoning by car- 
bonic oxide the blood has a light red colour owing to 
the combination of this gas with the hsemoglobin. 
In sulphonal-poisoning, l^matoporphyrin is present 
in rile urine and has alw been detected in the blood 
in some cases. See Spectroscope in Medicine. 

(r) Increase of Urea &*c, — In fevers and other 
conditions in which there is an increased production 
of urea and other nitrogenous extractives, no 
marked increase of these substances occurs in the 
blood owing to their rapid excretion. Such 
increase may however be met with in Bright’s 
disease, especially in the catarrhal form with 
marked albuminuria and deficiency of urine, and to 
a still greater d^ee when there is uraemia. In 
health the amount of urea in the blood is about 
*015 per cent., while in uraemia it may rise to more 
than twenty times this proportion. Urea in itself 
is relatively non-toxic, but the fact just stated is 
of importance as indicating the probable retention 
in the blood of some other toxic substance. Other 
nitrogenous extractives are increased along with the 
urea, both in the blood and in the dropsical exuda- 
tions, but it has so far been found impossible to 
reproduce the characteristic symptoms of ursemia 
by the injection of an^ of these substances. The 
hypoth^is that ursemia is due to the presence of 
ammonium carbonate in the blood has not been 
substantiated by direct observations. In puerperal 
eclampsia, it may be mentioned, there has been 
^und to be only a slight increase of urea. See 
tJlLC&flA. 

UHc acid (uraies) in the blood, — In normal condi- 
the amCiint of uric acid (in combination) is so 


CONDITIONS OF 

small that it cannot be detected by chemical 
means. In gout there is relatively a consider- 
able quantity; Garrod found ’00175- *025, 
cent., and though estimations by improved methods 
have given rather lower fibres, the general 
result has been confirmed. The presence of uric 
acid can usually be demonstrated by the ‘ thread- 
method’ (see Gout). The presence of uric acid 
is, however, not peculiar to gout, as it has been 
observed in other diseases, e.g. in cases of severe 
anaemia, in pneumonia, in cardiac disease with 
dyspnoea, and in nephritis. In leucocythsemia it 
has been found by some observers, while others 
have obtained negative results ; the presence of 
hypoxanthm and other members of the xanthin 
series in the blood, and increase of uric acid in the 
urine, are, however, well-established facts, and 
usually ascribed to the increased disintegration of 
nuclein contained in the leucocytes. In the other 
conditions mentioned, diminished oxidation and 
interference with excretion may also be variously 
concerned in the presence of uric acid in the 
blood. 

(a) Increase of Fat — Ltphamia, — The amount of 
fat in normal conditions becomes more abundant 
after meals ; it is also increased in a variety of 
diseased conditions. In diabetes it was found many 
years ago that on post-mortem examination in some 
cases the fat was so abundant that it formed a 
distinct milky scum on the surface, and the name 
* liphaemia ’ was applied to the condition. Later 
observations have shown that m a certain proportion 
of cases of this disease liphaemia can be detected 
during life, though often in very slight degree ; in 
some cases of diabetic coma it has been found 
well marked. Its presence can be shown by filling 
a fine glass tube with blood and examining micro- 
scopically the superficial layer after the blood has 
been allowed to stand for some time. An oil- 
immersion lens should be used, as the droplets are 
sometimes very minute. It can also be demonstrated 
by staining film-preparations with osmic acid. The 
exact circumstances determining the presence of 
liphaemia and regulating its degree in diabetes are 
unknown. Liphaemia has also been found to occur 
in cases of obesity, phthisis, alcoholism, some 
fevers, e.g. typhus, and in conditions of dyspnoea. 
Fatty acids, in combination as salts, have also been 
demonstrated in the blood in various fevers, in some 
cases of diabetes, in leucocythaemia, and in acute 
yellow atrophy of the liver, their presence being 
supposed to be due to defective oxidation. Fat 
may also enter the blood in comparatively large 
droplets in fractures of bones and give rise to 
capillary embolism. See Embolism. 

(e) Increase of Sugar — Melithcemia, — In normal 
conditions the amount of dextrose in the blood is 
about '0i5-’05 percent., showing variations accord- 
ing to the food &c. In diabetes the amount is greatly 
increased, rising in severe cases to *5 per cent. 
Along with this the specific gravity of the serum is 
high (unless there is mark^ ca^exia), and the 
alkalinity tends to be diminished, being markedly so 
in the condition of diabetic coma, owing to the forma- 
tion of diacetic, oxybutyric, and other fatty acids. 
The view that acetone plays an important part 
in the stage of coma is now generally discarded. In 
some cases there is a marked increase of fat (vide 
supra). In poisoning with chloroform, morphine, 
curare, nitrites, carbonic oxide, &c. the amount of 
sugar in the blood is distinctly increased. On the 
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9 ther hand, in * phloridzm ’ diabetes, thoueh a large 
quantity of sugar is exqreted by the kidneys, the 
amount in the blood does not exceed the normal. 
The percentage of sugar has been found to be raised 
in some cases of cancer, sometimes to three times 
the normal, and to be diminished in nephntis 
(Freund and Tnnkler) 

( f) Cholamta — This condition may be said to 
result from the absorption of constituents of the 
bile by means of the lymphatics, and is manifested by 
the presence of jaundice Formerly a ^hsemato- 
genous * form of laundice was believed to occur in 
certain diseases, but it now appears that in such 
cases there is increased destruction of red cor- 
puscles, increased formation of bile-pigments in the 
liver, and thickening and stagnation of bile, with 
consequent absorption In jaundice the serum has 
a bright yellow colour, as can be readily demon- 
strated, and even the tint of the blood may be 
appreciably altered The bile pigments are, how- 
ever, relatively non-toxic, as considerable quantities 
may be injected into the blood of animals without 
producing senous effects On the other hand, the 
salts of the bile-acids are much more important, 
as they have a markedly toxic action, and to their 
presence most of the symptoms occurring in 
jaundice, e g slowing of the pulse-rate, lassitude, 
somnolence, are in all probability due In severe 
* toxsemic jaundice,’ however, many of the symptoms 
are due to the toxins which produce the javndice 
One point of interest is that in jaundice the red 
corpuscles have a greater resistance to dissolving 
agencies than in health, or in other words their 
isotonic point is lowered {vide supra) — a condition 
which von Limbeck explains as being due to the 
circumstance that the less resistent red corpuscles 
have been destroyed by the bile acids The 
presence of cholesterin has also been demonstrated 
in the blood in cases of jaundice, but it is 
doubtful what part it plays in the production of 
symptoms 

(^) Melamemta — This term, which is now less 
used than it was formerly, signifies the condition of 
the blood in malana when it contains minute 
granules of black pigment which may be either 
free or contained within leucocytes Similar 
particles may be seen in the intenor of the 
H(Bmatozoon malana^ and there is no doubt that the 
pigment is elaborated from haemoglobin by the 
activity of this organism See Malaria 

jpresence of bacteria^ toxins^ — This subject 
will be treated of in connection with the individual 
bacterial infections, but we may here summarise a 
few of the chief facts (i) Bacterial infections in 
which the organisms are so numerous in the circu- 
lating blood as to admit of their easy detection by 
means of the microscope are rare in the human 
subject, though they are not uncommon in 
certain of the Tower animals Relapsing fever is 
almost the only example in which the blood may 
be said to abound in organisms. (2) In a con- 
siderable number of diseases bactena are present in 
the circulating blood, but only in comparatively 
small numbers. Sometimes they can be found on 
carefid microscopical examination, eg in plague, 
influenza, anthrax, but usually only in very >qvere 
cases and often only shortly before d^th Some- 
times methods of cultivation *lire necessary in order 
to, demonstrate their presence, and for this purpose 
a considerable quanu^ of blood reiOoved from a 
vein and distributed on the sorflicaQf the culture- 
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medium gives the best results. 1^ this method 
cultures can usually be obtained in severe pyogemc 
infections, ulcerative endocarditis, puerpeim 8epti< 
oesmia, infections by the pneumococcus, &c. {sa 
Blood, Examination of) ( 3 ) In a number of diseases 
special organisms pass by the blood-stream to various 
organs where they settle and multiply, but they do 
so in such small numbers that it is usually quite 
impossible to obtain them from the blood even by 
means of cultivation this is the case in tuberculosis, 
p;landers, actinomycosis, typhoid fever, and often 
in some of the diseases referred to in the preceding 
section (4) In yet another class the organisms are 
practically confined to the local lesions in the tissues , 
if a few enter the blood-stream they are destroyed, 
and accordingly secondary or metastatic lesions do 
not occur Cholera, tetanus, and diphtheria (at 
least as a rule) may be mentioned as examples oi 
this group In connection with the examination ol 
the blood for bactena and the interpretation oi 
results obtained, it should always be borne in miikl 
that towards the end of life, especially when death 
occurs slowly, the normal bactenum-free condition 
of the blo<w gradually becomes lost In this 
way various bacTlli and micrococci may be present 
in the various organs owing to an ante-mortem 
dissemination by the blood stream 
With regard to the presence of toxins in the 
blood, it need only be remarked here that we 
have no physical or chemical means of detecting 
them (see Toxins) Reference may, however, be 
made to various antagonistic substances [Anttkorper] 
which may appear in the blood dunng an attack oi 
certain diseases, as well as be developed experi- 
mentally by the injection of the corresponding 
bactenum pr toxin This fact is of pnme impor- 
tance in connection with the defence of the 
organism and the cure of disease Such substances 
may be possessed of vanous properties (a) They 
may be antitoxiCy as in the case of diphtheria, in 
which disease it has been shown that the serum ol 
a patient who has recovered has the prop^ty ol 
neutralising a certain amount of diphthena-toxin 
(b) They may have a protectwe property (without 
being antitoxic), as shown by injecting some of the 
serum with the corresponding organism mto an 
animal In some instances, eg in the case ol 
typhoid fever and cholera, this is associated with 
a lysogenic or bacteriolytic action, 1 e one which 
aids m [the solution and destruction of the bactena 
(<■) They may be agglutinativey 1 e produce 
clumping of the corresponding bactenum This 
moperty — observed in the case of typhoid, cholera, 
Malta fever, plague, and many other infections — 
often appears early in the disease and constitutes 
the method of serum-diagnosis (see Serum-Dia- 
ONOSIS) , it is probably closely related to the 
protective property, though it is not always mani- 
fested by a serum which has protective powers 
Antitoxins) All these substances are within 
certain limits specific, and are probably h^hly 
complicated m constitution, but possessing, a specific 
chemical affinity for the substance mtroduced, 
e.g. bacterial ^otoplasm or tpxin, as the case 
may be* It has been recently shown that other 
antagonistic sera can be produced by the injection 
of vanous organic substances ; for example, by the 
injection of red cprpu^le^ leucocytes, or sperma- 
tozoa an anti-serum may be obtains which has the 
power of dissolving these respective bodies. 

Robert MtrtR. 
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BOILS 


BLUE OI8EASE.-~Synon.: Ctfrif/ifitf. 

A tenn applied to the chronic cyimosis which 
sometimes accompanies congenital disease of the 
heart. Set Heart, Congenital Malformations of. 

BOILS.— Synon. t Furuncles ; Fr. FuroncUs ; 
Ger. Furunkdn, 

Definition. — A boil is a circumscribed inflam* 
mation of the skin caused by the growth of the 
Staphylococcus pyogenes aureus in the sebaceous 
glands of the nair-follicles. It forms a small 
mdurated, painful, conic^ swelling, which com- 
monly suppurates and discharges, in addition to 
pus, a soft necrosed core or slough, in which are 
found dead portions of the hair, seWeous glands, 
and connective-tissue-hbres. 

Pathology. — There is no essential distinguish- 
ing feature between a boil and a carbuncle. Patho- 
logically they are due to the same process, and all 
intermediate conditions are found. In the case of 
a boil the staphylococci gain entrance to the 
duct of a pilo-sebaceous follicle and give rise to an 
acute inflammation which generally involves the 
neighbouring connective tissue of the true skin. 
If many adjacent follicles are simultaneously in- 
vaded, the sites of infection will be numerous, the 
toxins, secreted by the staphylococci, will be 
intensified, and a virulent gangrenous inflammation 
will result: in other words, a carbuncle will be 
formed {see Carbuncle). Boils are almost always 
confined to the skin, but in rare instances the 
pyogenic infection spreads to the subcutaneous 
tissue, the lymphatic vessels and glands, and even to 
the veins, causing septic thrombosis and in certain 
cases death from septicaemia or pyaemia. Boils may 
form in any part of the body where sebaceous glands 
exist. They are rarely met with on the hairy 
scalp, and practically never on the palms and 
soles. 

.Etiology. — Though the Staphylococcus pyo- 
genes aureus is the essential cause of boils, predis^ 
feeing causes, both local and general, play an 
important rdle. Of the local predisposing causes 
friction is the most important Successive crops of 
boils often form on parts most exposed to chafing, 
particularly when these parts are also brought into 
contact with foul discharges, decomposing animal 
matter, or dirt of any kind. 

General predisposing causes , — ^Among the general 
predisposing causes, glycosuria takes the first place, 
so that in every case the urine should be examined. 
Next in importance stands albuminuria. Among 
other causes may be mentioned over-indulgence in 
meat and alcohol, dyspepsia, constipation, and ex- 
hausting febrile dise^s, particularly typhoid fever. 

Symptoms. — A boil first appears as a small 
swelling, with a reddish central veside, pierced in 
the middle by a hair. In three or four days a hard 
swelling, somewhat conical in shape, with a 
relatively large base and pointed apex, is noticed. 
Even at this stage the boil may abort, but suppura- 
tion usually ensues. During die succeeding two or 
three days the swellinjg; enlarges, and its red summit 
changes to a yellowish-white colour, due to the 
subjacent pus. The apex of the boil next becomes 
pejorated, and exit is given to pus and blood- 
itained fluid. At the bottom of the narrow 
openii^ may be seen the greenirii-white dough or 
wre, which is separated and extruded about the 
to the tenth day. The pain then ceases 
bncl h en ling rapidly ensues, the suiroonding indura- 


tion and redness simultaneously disappearing. It 
not infirequently happens that the appearance of 
one furuncle is^ followed by a growth of daughter- 
boils which radiate outward from the parent-boil, 
and are due to infection b3r the discharge. 
These secondary boils may, if they coalesce* 
give rise to a form intermediate oetween a 
foruncle and a carbuncle, to which the name of 
carbuncular boil is fir^uently applied. In rare 
cases of more general!^ furunculosis, successive 
eruptions of boils may be seen in diflerent parts of 
the body. This condition may last for months 
and cause extreme debility. Convalescence is in 
such cases apt to be much prolonged. 

Pain is a variable symptom in boils. It is most 
intense where the disposition of the skin of the 
part does not allow of marked swelling, and is 
therefore intense in boils on the nose and auricle, 
but particularly in those situated in the external 
auditory meatus. Boils in the last-named site are 

rone to block the meatus and cause temporary 

eafoess. Boils situated on the anal margin, a 
common site, cause much pain in sitting and in 
defsecation. 

Prognosis and Complications, — The pro- 
gnosis is favourable except in cases in which there is 
some serious pre-existing disease, such as diabetes 
mellitus, or in which the boil is situated on the face 
or upper lip, or is followed by such complications 
as lymphangitis, adenitis, phlegmonous cellulitis, 
septic phlebitis, septicaemia, or pyaemia. Boils situ- 
ated over a synovial bursa, as in t^e case of the 
elbow or knee, may involve the subjacent structures, 
giving rise to suppurative bursitis, 

Furu notes of the Face.— The large majority 
of these run the same favourable course as those in 
other parts of the body, but septic phlebitis is a 
more frequent complication, and, when present, 
gives rise to a grave and very fatal condition. Such 
lesions arc generally designated carbuncles or car- 
buncular boils, though the large majority are furun- 
cles. In these cases the initial focus is commonly 
quite a small one, and is in 6o per cent, of fatal cases 
situated upon the upper lip. So small is the primary 
lesion that it becomes rapidly hidden by the extreme 
swelling which suddenly occurs. In the worst cases, 
accompanied by a rigor, the intense swelling and 
firm cMema involve lips, cheeks, eyelids, and sub- 
maxillaiy regions, the tissues of the face becoming 
enormously infiltrated with inflammatory fluids. 
Violet lines, marking out the inflamed veins, can 
often be seen to prec^e the swelling. The patient 
presents eveiy qmaptom of severe septic poisoning, 
the fever Is high (104° or 105° F.), the prostration is 
extreme, and the pulse becomes rapid and weak. In 
the majority of fatal cases, involvement of the orbital 
cellular tissues next occurs. The eye is protruded 
by the orbital cellulitis, and the septic phlebitis of 
the ophthalmic veins spreads to the cavernous sinus 
and the membranes of the brain. Death is due to 
meningitis, septicaemia, or septic rinus-thrombosis 
and pyaemia. While death commonly occurs in 
cases in which there is involvement of the orbital 
contents, recovery sometimes takes place after 
exdrpadon of the globe, which operation may be 
needed to provide for the escape of the pus. 

Diagnosis.— A boil is characterised by its central 
cavity and slough, which distinguishes i^firom acne* 
whicn has no core. The malignant boU of the face 
above described has been confounded with inalignant 
pustule. Malignant pustule, howeveti always com* 
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mences as a vesiclei under which is a brownish* 
black slough, with a nng of smaller vesicles around 
the larger one, and without the production of pus or 
of a core llie local lesion in malignant pustule 
remains indolent, while the general symptoms rapidly 
increase in seventy See Pustule, Malignant 

Treatment — i General, — The unne must be 
tested, and if either glycosuna or albuminuna be 
present, suitable treatment must be directed towards 
these conditions Sahne purgatives must be freely 
admimstered , quimne and iron are beneficial $ and 
liquid nounshment should be given as plentifully as 
may be possible Alcohol is only advisable in cases 
of marked prostration and of copious suppuration 
In the early stages, before the pus and core have 
been evacuated, and when the pain is acute, alcohol 
markedly aggravates the suffenng 2 Local — The 
chief objects in the local treatment of boils are to 
mitigate the pain , to prevent the growth of secondary 
boils , and to avoid all sources of fnction All these 
indications are satisfactonly met by smeanng the 
boil and its reddened areola with the following oint- 
ment — Carbolic Acid gr xx , Liquid Extract of 
Ergot 5JSS , Oxide of Zinc 53 , Lanolin Jj, and cover- 
ing It with antiseptic cotton-wool This treatment, 
except in serious boils on the face calling for opera- 
tive treatment, yields results unequalled by any 
other method Within a few minutes of its appli- 
cation the pain is mitigated and the vascular con- 
gestion diminishes Under this treatment daughter- 
boils rarely, if ever, occur Other methods of treat- 
ment are interstitial injections of carbolic acid (10 
per cent solution in glycerine), and antiseptic fomen- 
tations Plasters should not be used, as they retain 
the discharge Fnction must be avoided, and when 
boils occur on the neck the linen collar must be 
discarded Crucial incisions — the rule of practice 
formerly — are now rarely called for except in really 
large and very painful boils An incised boil is not 
cured more quickly than one in which the core is 
spontaneously discharged The real indication for 
crucial incision is severe pain, and this is always 
markedly relieved by the application before men- 
tioned Should a crucial iniscion be employed, it 
IS well to remove as much slough as possible and to 
paint the wound with pure carlwlic acid 

In the treatment of serious boils on the face, 
especially on the upper lip, free incision is to be 
performed, the slough removed, and the wound 
freely rubbed with liquefied carbolic acid The 
surrounding brawny and oedematous parts must also 
be freely incised 

Herbert F. Waterhouse. 

BON E, Diseases of — Synon • Fr. Maladus des 
Os ; Ger Knochenkrankheiten — Under this head 
are included — Acute and Chronic Inflammations 
of bone and its membranes, with the consequences 
thereof, such as Necrosis, Caries, and Abscess , 
New Growths, which arise both within and upon 
the bone , Malformations ; and certain disorders of 
nutrition, namely. Hypertrophy and Atrophy* 

Viewed in another aspect, bone-diseases may be 
divided into two pnncipal groups, which somewhat 
overlap one another, namely (a) those which are 
distinctly tnjlammalory m type , and ( 3 ) those^^of 
dtcUhette origin. 

Bone-tissue abonld be r^rdhd as being similar 
to other connective tissues; but some diseases^ 
affecting it are rendered obs^e by its structure* 
while others are materially modifieq in their pro- 
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gress, by reason mostly of its meshes being filled 
with lime-salts 

i. Inflammation.— As a matter of gh^leai 
convouence, it is usual to consider separately m- 
flammations of the periosteum, of the bone proper, 
and of the medulla ; but it should not be forgotten 
that these structures are throughout continuous and 
interdependent, and that disease is rarely exclusivdy 
confined to any one of them it may originate or 
be chiefly developed in one, but it cannot long 
exist without involving the others to a greater or 
less degree. While inflammation of bone is essen- 
tially the same as inflammation elsewhere, its 
characters are modified by the tissue m which jt 
takes place, according as the penosteum, the com- 
pact or the cancellated tissue is affected The bones 

are most frequently affected by disease during the 
period of active growth, when the development is 
proceeding and the blood-supply abundant The 
periosteum is especially vascular at this penod ; 
and as the bone derives its chief supply of blood 
through It, It powerfully reacts when inflamed 
upon the bone, and inflammatory changes taking 
place m the penosteum are very seldom hmited to 
this membrane. Inflammation of the bone is very 
painful, from the unyielding nature of the tissue , 
and, when the inflammation has been suffiaently 
intense, the vitahty of the bone is destroyed, and 
the dead portion is subsequently separated with 
some difficulty So also in bone-disease dependent 
upon some general cause, such as syphilis, the 
characters of the disease may be modified or ob- 
scured by the mechanical conditions which obtain 
(A) Periostitis — Inflammation of the penos- 
teum may be acute or chronic, and under the 
former heading we may make a subdivision into 
simple or infective forms 
{a) Acute stmple perwstUts occurs after an injury 
{hence frequently called * traumatic ’), or in relation 
with some diathesis such as rheumatism or gout 
The swelling occurs over a limited area and is 
attended by pain and tenderness. Resolution 
usually takes place, but more rarely there may be 
localised suppuration and even later some superficial 
necrosis. Treatment by rest and hot fomentations 
IS usually effectual Should the pain and swelling 
continue, a linear incision will be appropriate 
{b) Acute infective or suppurative periostitis or 
acute necrosis is more frequent than the preceding, 
occurring almost exclusively in young subjects 
during the active development of the bone. It 
may come on as the sequel of a slight injury, but it 
is directly due to a coccus which manifests itself 
locally in the injured part Its victims may be out of 
health, and the wnter has seen the disease assoaated 
with impetigo cont^iosa 
The long bones, particularly those of the lower 
limb, are most frequently attacked, but it may occur 
in the spuial column and in relation with the 
epiphyses of the os innominatum. Several bones 
are often involved, and in these cases it is usual for 
the later lesions to be less intense than the imtial 
lesion : so much so is this the case that the involve- 
ment of other bones may not be suspected until the 
subsequent thickening is notked. This disease is 
almost always assoaated wi^ a vtiyiog amount of 
necrosis: hence its common synonym. It will 
be found that this infective process rarely remains 
localised to one elenient of the bone-ardiitectuie, so 
under this particular heading will be grouped the 
signs and symptoms exhibited in genm in these 
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cases, attention being drawn to the dis$inp;ui^iog 
features in any one of them. The following may 
be the starting points of the disease. ( i ) The peri- 
osteum and superficial bony layers (acute infective 
periostitis or osteoperiostitis). (2) The medullaiy 
cavity and inner layers (acute infective osteomyelitis 
or endostitis). (3) The epiphysial lines beginning 
on the diaphysial side (acute epiphysitis). 

From mere continuity of tissue other parts of the 
bone than the point of origin may be involved. This 
is particularly seen in an osteomyelitis where from 
the medulla both epiphysial lines may be invaded, 
and the whole length of the periosteum separated, 
cauring total necrosis of the maphysis. Again the 
continuity of the periosteum with the epiphysial 
lines and the joint-capsule explains the frequent 
extension from such a starting-point to these 
structures. The actual point of origin may be 
difficult to determine in the early stage, but later 
may be inferred from the extent of the subsequent 
necrosis. 

Patholcxjy.^ — Rapid exudation, soon becoming 
purulent, takes place into the deeper layers of the 
periosteum, separating it from the bone, or into 
the medullary cavity. In either case the blood- 
supply to the bone is interfered with, causing 
necrosis, which is likely to be more extensive 
where the origin is osteomyelitic. The separated 
periosteum forms a new shell of bone, but in it 
certain apertures, ‘cloacae,’ are usually left due to 
the escaping pus; through these, later on, the 
sequestrum may extrude. When the disease is 
central, septic thrombosis is very liable to occur in 
the veins of the bone, and emboli, being discharged 
into the circulation, set up pyaemia. Usually the 
disease is arrested at the epiphysial junction, but in 
other cases extension may take place into the joint 
and a septic arthritis be established : this occurs 
particularly in the hip-joint and is due to the 
mutual relations of epiphysis and joint. Within 
the past few years it has been established by Becker, 
Krause, Rosenbach, and others that this disease is 
due to a micrococcus identical with the Staphylo- 
coccus pyogenes aureus. The micrococci from 
osteomyelitis have been injected subcutaneously 
and have produced local a^esses; and, on the 
other hand, staphylococci from abscesses &c. , when 
injected into the circulation, produce the same 
rc^ts as osteomyelitis. As in other abscesses, 
more than one kind ot organism may be present, and 
Fraenkel has recorded cases due to the pxi^mo- 
coccus. 

Symptoms, — One of the earliest symptoms of 
acute periostitis is sudden and severe pain in the 
affected bone, which is often attended by shivering 
or a rigor and intense fever. The temperature 
mounts quickly to 104® or 105® F. There is 
sweating, rapid feeble pulse, and delirium, aggra- 
vated at night. On the second or third day deep- 
seated swelling may be felt, somewhat indefinite at 
first ; and the limb is swollen, hot, tense, and 
tender. An obscure sense of fluctuation may be 
<^ingaished at an early period 5 but when fluctua- 
tion becomes distinct very extensive dami^e will 
usually have taken place. After an interval varying 
from three to five days, the inflammation approaches 
the surface, the skin Ijecomes oedematous, pits on 
ttNUBUxe; and finally reddens and infiames. The 
of interval depends on the thickness of 
and soft parts covering the affected bone, 
things being alike in respect of pain and 


amount of fever, the longer the delay in the 
appearance of external swelling, the greater the 
probability that the medulla with the adjacent bone 
^ the first and chief tissue engaged, the inflammation 
having reached the periosteum secondarily ; while 
the early appearance of swelling and fluctuation 
externally su^ests that the inflammation is chiefly 
periosteal. Sejpticaemia or pyaemia may supervene. 

Diagnosis. — This disease may be obscure at the 
commencement, and its nature overlooked. It has 
often been mistaken for acute rheumatism, on 
account of the swollen joints ; for phlegmonous 
erysipelas ; for acute cellulitis, or for typhoid fever. 
The only malady which acute periostitis really 
resembles is an idiopathic inflammation of the 
deep-seated cellular tissue in a limb. This disease 
is rare. When we observe the chain of symptoms 
above described in a young person, we may safely 
assume the presence of an acute osteoperiostitis. 

Course and Terminations. — The disease 
almost invariably terminates in suppuration and 
necrosis ; resolution happens rarely, but necrosis is 
not inevitable, even after suppuration. In a few 
cases, especially in young children, if the matter be 
speedily evacuated, the abscess collapses, the 
periosteum reunites with the bone, and no necrosis 
takes place. This result is unfortunately quite 
exceptional. Resolution without suppuration may 
be the case where more than one ^ne has been 
involved, the pain and tenderness in those later 
attacked being succeeded only by thickening. 

Prognosis. — This must be founded on the 
extent of the necrosis ; whether blood-poisoning 
has taken place ; and whether the adjacent joints 
are implicated in the disease. Cure cannot take 
place until the dead bone is cast off or removed, 
and this is often long delayed. The usefulness of a 
limb may be permanently impaired by the disease, 
or it may require amputation ; or the patient may 
lose his life from the exhaustion of the discharge or 
some intercurrent malady. On the other hand, the 
use of the limb, and the health of the patient, may 
become completely re-established. 

Treatment. — Early and energetic treatment is 
of the greatest importance, as it affords the best 
prospect of averting the disastrous consequences of 
acute periostitis, but in hospital practice the cases 
are rarely seen sufficiently early. In the first stage 
the limb should be elevated, and cold compresses 
applied. As soon as the nature of the affection is 
suspected free incisions down to the bone, so as to 
divide the periosteum, are indicated, even before 
there is clear evidence that pus is formed. They 
relieve pain and tension; and, by permitting the 
timely escape of pus as soon as it is formed, the 
amount of periosteal separation, and consequently 
of necrosis, is limited. It is the more important to 
make an early incision, because evidence of fluctua- 
tioii is at first by no means easy to make out ; and 
an incision down to the bone should be made in the 
centre of the inflamed area in all cases of doubt. 
Antiseptic precautions should always be taken. 
Sometimes the abscess-cavity does not readily 
collapse owing to its walls being stiff and infiltrated, 
and Its contents may become septic, thus greatly 
increasing the patient’s risks. If there be synovial 
efliision into a neighbouring joint, j.t should 
be kept at rest by means of a splint' or a fixed 
bandage, but on the slightest suspicion of the nature 
of the effusion it may oe aspirated for diagnostic 
purposes. As the acute symptoms subside, the 
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abscess'cavity contracts, one or more sinuses remain, 
and the dead bone begins to separate. Su Neckosis, 
page 167. 

Where an epiphysis is engaged m the disease the 
case IS more urgent ; the fever runs higher, the 
suppuration is greater, and the degree of joint- 
impUcation more intense, proceeding in extreme 
cases to suppurative inflammation and destruction 
of the articulation In such involvement of the 
jomt free incision and drainage will be needed 
The affected hmb should always be supported on a 
splint CEdema of the limb often indicates a deep- 
seated phlebitis, the precursor of septic poisoning 
Under these circumstances, amputation is often the 
only resource It is imperative to amputate where 
there is extensive bone-destruction, and the sym- 
ptoms indicate commencing pyjemia , or where, 
with the death of a large portion of the shaft, one 
or both of the neighbouring joints may have become 
gravely implicated, and great suffering and loss 
of strength forbid us to temporise It is precisely 
in these cases, however, where the diaphysis 
has become necrosed up to the epiphysial junction, 
that good results are attainable by the immediate 
extraction of the dead bone The part of the shaft 
which joins the epiphysis becomes rapidly detached 
and loose, and may be readily separated and 
removed, while the portion beyond the limit of the 
necrosis in the other direction can be divided with 
a cham-saw It is difficult, however, in the early 
stage to diagnose the extent of the necrosis Where 
the joints both above and below are involved, 
amputation is usually necessary 

(d) Chrome periosHits — This disease is usually 
due to some diathetic cause, but may result from 
injury, or from some continuous pressure or source 
of irritation It is most frequent on the superficial 
parts of the skeleton, as the tibia, clavicle, skull, 
and ribs, but may affect any bone , and it is often 
observed at the origin or insertion of muscles 
When the disease arises from a general cause, such 
as syphilis, many parts of the skeleton are affected ; 
wiien from a local one, usually only one 
Symptoms — Chronic periostitis often takes the 
form of what is called a node — a tender, more or less 
painful, rounded or oval swelling , at first tense and 
hard, afterwards softer or even fluctuating The pain 
IS more severe at the outset, from the tension of 
the parts involved, and is generally worse at night 
Subsequently the swelling becomes indolent, and 
painless, unless it is pressed upon , and the effused 
matter may become organised first into fibrous tissue 
and then into bone Nodes are due to a localised 
inflammation, forming a well-marked projection on 
the bone, which may undergo resolution, suppurate, 
or ossify, according to circumstances 

Prognosis — In chronic periostitis this is usually 
favourable Under the influence of early and suit- 
able treatment, the inflammatory products are 
completely absorbed, and the bone resumes its 
natural shape If the chronic inflammation of the 
periosteum be permitted to proceed unchecked, a 
deposit of new osseous lamellm usually takes place 
on the surface of the affected bone, ^vmg rise to 
permanent thickenings, or evea to osteophytic 
growths. These are composed of light porous bone, 
with a roush surface. The skeleton of a syphilitic 
subject will often present numerous thickenings of 
this nature. On making a section of the bone, i| is 
easy to see that the new bone is superimposed upon 
the <dd, and is formed by the periosteum. 


Treatment, — When due to a local cause, the 
swelling will often spontaneously subside witli 
removal of the cause and rest to die part $ but in 
obstinate cases iodide of potassium intern^y, and 
lodine-omtment or bhstenog externally, may be 
required If the subject be unhealthy, or if the 
ori^nal injury be considerable, suppuration may 
take place, when the treatment will be that of an 
inflammatory abscess Syphilitic nodesy which are 
a very common expression of chronic periostitis, 
yield rapidly to the influence of iodide of potassium , 
and this in some cases may usefully be combined 
with a mercurial course Blistenng or friction 
externally is hurtful m such cases Syphilitic nodes 
are not at first prone to suppuration, and even when 
they become soft and fluctuating, and the skin 
reddens over them, they should not be mistaken for 
abscesses, as they do not require incision, and will 
readily be absorbed under suitable treatment 

Periostitis after fevers — A peculiar form of 
periostitis is occasionally observe as a sequel of 
specific fevers, especially typhoid fever It is due to 
a mild infection from some ulceration, such as Peyer’g 
patches in typhoid fever or the throat in scarlet fever. 
In typhoid fever it occurs during convalescence, and 
without general symptoms It takes the form of hot, 
painful, and tender nodes, frequently symmetneal, 
and often placed on the tibia , the disease is also 
found on the nbs and other bones It may be 
associated with necrosis, but if so the extent of the 
dead bone is small in proportion to the inflamed 
area of periosteum The general health is not 
seriously affected by the periostitis, and the disease 
is amenable to treatment by iodide of potassium, 
combined with iodide of iron 

(B) Osteitis — Osteitis is an inflammation chiefly 
affecting the bone-substance It may be either 
acute or chronic 

(a) Acute osteitis is neither clinically nor patho- 
logically to be distinguished from acute osteomyelitis 
or endosteitis See Osteomyelitis, p 166 

(b) Chronic osteitis is a disease beginning in the, 
bone, in which from first to last the chief changes 
occur, the periosteum being secondanly engaged. 
This affection may result from injury, or be excited 
by exposure to cold , but it is often associated with 
syphihs, tuberculosis, gout, or rheumatism, the first 
being the most frequent cause It may occur m 
any part of the skeleton ; the chief changes, when 

roduced by syphilis, occur in the shafts of the long 
ones They consist mainly of hypertrophy, and 
the bone is ultimately increased m thickness, in 
length, and generally in density its intenon s often 
transformed into sclerosed bone-tissue, and the 
medullary cavity is obliterated Another form, 
associated with the strumous diathesis, is generally 
seated in the joint-ends of the long bones, and in 
the spongy bones. It is prone to end in suppura- 
tion, accompanied by either caries or necro^s, or 
may terminate in the condition known as osUth 
porosis or rarefying osteitis* The gouty and 
rheumatic forms are associated with evidence of the 
presence of either of these diatheses. 

Pathology — ^Increased vasculanty first takes 

S lace, the Haversian canals enlarge, the canakculi 
isappear, the cancelh, containu^ the inflamma- 
tory products, enlarge, and the earthy matter 
diminishes. Hence the inflamed bone softens, and, 
if macerated at this stage, will be found compara*^ 
tively light and porous. When the inflammation 
affects the superficial laminae of the bone, the pen- 
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Ofiteum becomes thick and vascular j if the deeper 
parts are involved, similar changes will occur in the 
endosteum. The porous condition of the bone may 
become permanent, when the condition is called 
ostecporosiSf the result of so-called rarefying osteitis ; 
or me granulations become transformed into new 
bone, and the cancellous structure Is filled with 
osseous deposit, so that the whole of the inflamed 
area becomes very dense, and is then said to be 
sclerosed; or the inflammatory process may ter- 
minate in suppuration, followed by caries or 
necrosis ; or an abbess may form in the interior of 
the bone, and be either diffused or circumscribed. 

Symptoms. — These are insidious, very obscure 
at the outset, and may be mistaken for those of 
chronic rheumatism, or simple periostitis. They 
consist chiefly in aching, gnawing pain in the 
aflFected bone, with characteristic remissions and 
nocturnal exacerbations. The bone is tender on 
pressure, and feels increased in bulk at first, from 
the infiltration of the immediately surrounding soft 
tissues ; subsequently the bone itself enlarges. There 
is often increase of heat in the limb. The progress 
is chronic. If unchecked by treatment, chronic 
osteitis may give rise to considerable deformity. 

Treatment.— Treatment should be directed to 
the cause of the disease. If this be syphilis, 
antisyphilitic treatment will be followed by good 
results; even in chronic bone-inflammation not 
dependent on syphilis, iodide of potassium is often 
of great service. Local counter-irritation may also 
be emplwed. Often Ae cause cannot be made out, 
and if iomde of potassium fail in producing an effect 
we must fall back on general treatment. In the 
early subacute stage, rest, with elevation of the 
affected part, is very desirable. Warm fomenta- 
tions, followed by iced compresses, relieve the 
suffering. If there be much pain and tension, 
leeches should be applied. Puncturing the tissues 
down to the ^ inflamed bone, with a tenotomy- 
knife or fine bistoury, relieves the tense periosteum, 
and allows extravasation beneath it to escape, so 
that the pain promptly abates. 

(C) Osteomyelitis.— This is an inflammation of 
the medullary cavity and the endosteum. Like 
osteitis it may be either acute or chronic. 

{a) Acute simple osteomyelitis will occur in a 
varying degree in any injury to the medulla which 
remains aseptic, as in simple or compound fractures 
or after amputations. 

Acute infective osteomyelitis has been refined to 
before under acute infective periostitis, and here the 
infection had been derived from the blood. Any 
open wound, whether due to a compound fracture 
or amputation, where the medullary cavity has 
beeri opened, may become contaminated with 
septic products, and an ctcute septic osteomyelitis 
develop. This condition is very liable to be 
associated with septic thrombosis and pyaemia. 
The appearance of the wound will change and there 
be some swelling of soft parts and tenderness 
about the bone. The discharge alters and may be 
With this there will be some fever ard 
probably a rigor. On opening up an amputation 
ttiimp which has become septic the periosteum will 
be found sedated from the bone, which is dis- 
coloured, and the medulla will have lost its normal 
vamMty. The prognosis in these cases is gene- 
lai^had. 

TlRfSATMfiNT* — Directly such a complication is 
SUi^fH^ct^ the wound must be most thoroughly ex- 


amined. If, after cleansing the wound well and Mt- 
ting rid of all tension, the medulla near the surmce 
seems va^ular, we may temporise, provided that the 
constitutional symptoms allow of it. But as this is 
rarely the case amputation is usually required. To 
get above the diseased medulla it is generally held 
that no operation is of any avail unless the whole of 
the diseased bone is removed. In dealing with 
the upper end of the femur the medulla has been 
scraped out and packed, and by some this method 
has been extended to other bones instead of re- 
sorting to a high amputation. 

(^) ChronU osteomyelitis is an obscure affection 
not to be distinguished either clinically or patho- 
logically from chronic osteitis. It may terminate 
in sclerosis, or in the formation of an abscess. See 
Chronic Osteitis, p. 165. 

2. Abscess. --This is a term usually applied to 
a limited suppuration in the bone, unattended by 
any marked necrosis. Young adults are most 
prone to the disease, or boys about the age of 
puberty ; it is very rare in women. It is the result 
of a chronic inflammation of bone, which may be 
ass^iated with some injury or due to tuberculosis. 
This affection is most frequently met with in the 
upper and lower extremities of the tibia, just ex- 
ternal to the epiphysial cartilage, less frequently 
in the ends of the femur, only occasionally in other 
bones, and very seldom in the compact tissue any- 
where. 

Symptoms. — A circumscribed, slightly elevated, 
very tender and painful swelling may be discovered 
on the surface of the bone. This is due to a local 
periostitis with new bone-deposit. In old-standing 
cases the bone is often half an inch or an inch 
longer than its fellow, by reason of the chronic 
hjrperaemia and consequent increase of activity of 
growth at the epiphysis. The skin and superficial 
pmts are unchanged at first, or there may be but 
trifling subcutaneous oedema. There is often slight 
local increase of temperature. The pain, aggra- 
vated on deep pressure at the central point, is often 
intolerable. It is intermittent at first, but generally 
worse at night. After a time it becomes con- 
tinuous, and deprives the patient of all rest, owing 
to its severity. The abscess may persist with little 
change for months or years. The symptoms 
generally resemble those of osteitis, from which at 
the outset it is difficult to distinguish this affec- 
tion. When the abscess approaches the periosteal 
surface, the soft parts become involved, and there 
will be slight redness and oedema of the skin. 
More rarely the pus makes its wav into the adjacent 
articulation, in which it sets up aestructive inflam- 
mation ; but usually the joints are free from impli- 
cation. The subjects of the disorder have often 
suffered from antecedent bone-disease. Evidence 
of this should be looked for, as giving a clue to the 
diagnosis. 

Treatment. — Spontaneous cure cannot occur ; 
even if the abscess discharge itself, a permanent 
fistula will usually remain. It is necessary to lay 
the abscess-cavity freely open. A crucial incision 
must be made through the soft parts, down to the 
bone, at the most tender and prominent point, and 
a disc of bone removed by the bone-trephine — an 
instrument without a shoulder, about half an inch 
in diameter. The sudden loss of resistance indi- 
cates the piercii^ of the abscess-cavity. The layer 
of granulation-dssue lining its interior should not 
be interfered with, but the cavity simply washed 
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out. The pus IS often foul, and neenish in colour. 
The wound should be dress^ antlWptically ; granu- 
lations presently fill it, which arc suw^uently 
transformed into a fibrous cicatrix. Immediate 
and permanent relief follows the operation. If the 
abscess is missed, the trephine may be re-applied, 
or dnll-^nctures made in the most likely directions 
in the adjacent bone, in order to discover the pus 
Sometimes an error of diagnosis is committed, 
and the symptoms are found to arise from chronic 
osteitis, without suppuration The operation, 
nevertheless, affords relief m these cases also 
When there is doubt, a preliminary course of 
iodide of potassium will often remove it. 

3 Carles— The term canes does not express 
any definite disease, althoujp^h so frequently used as 
a synonym of tuberculosis of bone, but only a patho- 
logical state which may be produced by several 
causes. It has been spoken of as * ulceration of 
bone * or * molecular death * Its essential feature 
is a rarefying osteitis which involves usually the 
cancellous tissue, the bony framework gradually 
disappearing m front of the granulation-tissue 

Many forms of canes have been described 
‘Simple caries* may be met with in its most 
typical form (i) m an acute septic arthntis, where, 
after the destruction of the cartilage, the ends of 
the bone become mvolved ; or (2) on the surface of 
a bone where the soft parts are destroyed ‘ Canes 
fungosa,* ‘canes necrotica,* and ‘canes sicca* are 
vanations in the tubercular process, and will be 
referred to under that heading {vide m/ra), 

4 Necrosis — The complete arrest of nuta- 
tion m a portion of bone from any cause is followed 
by the death or necrosis of the bone, and by a 
series of inflammatory changes in the adjacent 
parts, which result in the complete separation of 
the dead from the living tissue It is a common 
result of the acute inflammation of bone which is 
invariably connected with some septic or infective 
cause. 

^Etiology — Necrosis is most frequently the 
result of acute bone-inflammation or severe injury, 
as after amputation, compiound fracture, or con- 
tusion It IS especially prone to happen in the 
compiact tissue, but it also occurs m the spiongy 
structure, as the ends of the long bones, or the 
tarsus and carpus, where it is usually associated 
with more chronic forms of inflammation, and is 
more limitefl, as m necrotic caries. The pieculiar 
nature of the blood-supply to bone, and the facility 
With which It may be interfered with or arrested 
under the pressure of inflammatory exudation, go 
far to explain the frequency of necrosis as a result 
of bone-mflammation. Acute suppurative osteo- 
periostitis or osteomyelitis rarely terminates without 
necrosis Whether the dead bone will be in the 
superflcial or the deep lamellae, or include the 
whole thickness, depiends on the seat of the inflami- 
mation, and on the extent to which the p)enosteum 
and endosteum are respiectively implicated. The 
long-continued action of crude phosphorus, as 
observed m match-makers, and al^ of mercury, 
may induce necrosis. Syphilis is a frequent cause 
of necrosis, through its tendency to produce chronic 
o^eopienostitis, the sqlerosed tione thus originated 
bemg afterwards prone to necrose. It is not an 
uncommon sequel during convalescence from some 
erupitive and contmued fevers. After scarlatina, 
osteopenosutis, followed bv necrosis, is by no 
means rare> although affections oC the joints are 


more common. It is probable that many cases of 
necrosis occurring in diildhood are connected with 
an antecedent attack of scarlet fever, e g. necroais of 
the petrous portion of the temporal bone as a conse- 
quence of otitis. Arterial thrombosis and embolism 
are occasional sequelae of typhus, and may produce 
a local gangrene, not only <» the soft parts, but of 
bone. Tms is, however, more freouent m con- 
nection with typhoid fever. In enaocarditis the 
nutnent artery of a bone has been found obhte- 
rated by an embolus, thus produemg necrosis 

Pathology — After the death of a portion of 
bone, the hving tissue, m immediate contact with 
the dead, becomes inflamed. The Haversian 
canals and canahculi become distended with migra- 
tory cells , the leucocytes multiply, and by degrees 
consume the hard substance of the bone , the 
trabeculae are absorbed or eaten away; loops of 
capillanes form from the pre-cxistmg vessels, a 
granulating surface, m fact, is formed m the layer 
of living bone, surrounding or m contact with the 
dead, in a manner precisdy similar to what takes 
place m the soft parts when a slough is bemg 
detached. The penostenm separates from the 
bone, and becomes thick and vascular, while the 
osseous surface beneath is smooth and white, kke 
macerated bone. In cases of syphihtic necrosis, as 
well as in that resulting from phosphorus, the 
surface is rough from antecedent penosteal deposit, 
and in the former the intcnor may also be 
sclerosed. How the osseous trabecula are dis- 
solved or disintegrated at the surface of separation, 
so as to loosen the dead bone, is not certain. 
Probably the granulation-tissue that forms from the 
living TOne possesses phagocytic properties, and 
thus disposes of the calcareous particles The pus 
that IS formed has a mechanical mfluence, while 
according to one theory lactic acid is produced, 
which transforms the insoluble mto soluble salts of 
lime. While this loosemng process is going on, 
new bone, formed chiefly from the penosteum, 
which beoimes thick and vascular, is being 
deposited, constantly becoming thicker, and with 
one or more openings in it for the escape of pus, 
called cloaca^ so that eventually the dead portion 
becomes completely mvaginated, and is named, 
from Its position, a sequestrum This sequestration 
of the dead bone is not mvanable. For instance, 
in the spongy bones, the bones of the skull, and 
the upper jaw, or where from any cause the perios- 
teum has been destroyed, no sheath of new bone 
will be formed. Necrosis very rarely takes place 
without suppuration; when tl^ does happen the 
nature of the case is very obscure It has been 
aptly called ‘ quiet * necrosis Occasionally nearly 
the whole shaft of a long bone has been found 
necrosed, and after an interval of months, or even 
years, no suppuration may have taken place. Suoh 
forms o( necrosis are usually central and hmited m 
extent. They may very closely simulate malignant 
disease, and often cannot be reheved or even 
recogmsed save after amputation. A chrome 
osteitis, followed by hypertrophy and sderosis 
the bone, is the most common antecedentcondition 
of this form of necrosis. 

Trsatmbnt.— -T he changes already described, 
which separate the dead bone from the Uvmg, do 
not cause its expnlsioii from ^e body. On the 
contrary, they ^ut it up, like a kernel within its 
shell, and nothing so Impeiativdy demands surgical 
interference as the presence of necrosed boat, h 
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acts as a foreign Iwdy, is a constant source of risk 
to the patient, and would be removed as soon as 
practicable. Its continued presence excites the 
perio^eum to further formation of bone, so that the 
invaginating i^eath becomes of great thickness in 
old-standing cases. The period at which an opera- 
tion is usumly undertaken is when the sequestrum 
has become loose, and the time required for this 
purpose varies with the extent of the necrosis. In 
the actively growing bones of the young, especially 
when the sequestrum involves the epiphyaal junction, 
the process of separation is accomplish^ more 
quickly than in the adult. Roughly estimated, a 
^riod of from three to six months might be named 
as that within which loosening of the sequestrum 
usually occurs. Beyond the latter term an effort to 
extract the dead bone should not be delayed, even 
if It cannot be felt to be loose. Among other risks 
involved by delay may be that of amyloid degenera- 
tion of the viscera, principally the liver, kidneys, 
and spleen, which are subject to this change as the 
consequence of long-continued discharge from bone- 
disease. In order to remove a sequestrum, a director 
should first be introduced through a cloaca as a 
guide, and the soft parts sufficiently divided. An 
adequately large opening must now be made in the 
encasing sheath of new bone with the chisel, 
trephine, small saw, or cutting-forceps, and the 
de^ bone extracted, either in one or several pieces, 
as may be the more convenient. The operation 
may prove difficult on account of great thickness of 
the soft parts, or of the sequestral envelope, or 
because the sequestrum itself is extensive. After 
the removal of the dead bone the cavity fills with 
granulations, which subsequently ossify, and the 
soft parts cicatrise. When the loss of bone-substance 
is very large the reparative process has been much 
facilitated by the implantation of small pieces of bone 
from a freshly killed rabbit. Finally the sequestral 
envelope of new bont is partly absorbed, partly 
consolidated, just as the redundant callus is after 
fracture, and the bone tends more or less to resume 
its normal size and shape. 

5. Oieeases of Infective Origin {granu- 
lamata). — {a) Tuberculosis. — A very large 
majority of the cases of chronic bone-disease are the 
result of tubercular infection. This form of local 
tuberculosis is most frequent in young subjects, but 
it may arise after middle life and form one of the 
lesions designated as * senile tuberculosis.’ The 
parts usually involved are ( i ) the cancellous tissue 
of the small bones of the carpus and tarsus, (2) that 
in close relation with the epiphysial cartilages at the 
end of the long bones, or (3} that of the vertebrae. 
The small long bones of the hand and foot are 
frequent sites, but here the lesion is mostly an osteo- 
myelitis. Involvement of the shaft of the long 
bones, although it occurs, is rare. 

Pathology. — Thedisease of the bone is a chronic 
inflammation causing a rarefying osteitis or ‘ caries,* 
but occurring secondarily to the formation and 
degeneration of ‘tubercles.^ This invasion of the 
healthy bone by the granulation-tissue is progressive. 
True jpus is not present unless there is an additional 
infection from pyogenic bacteria. Certain clinical 
t^rms are associate with the starting-point Of the 
disease and with the pathological changes. The 
frequent origin beneath the articular cartilage of a 
i<Jnt accounts for the term ‘ subarticular caries.* 
inC soquel here is absorption and perforation 
^ thiseariilage with involvement of ftie joint-cavity, 


the granulations frequently being exuberant an<I 
sprouting {carusju^gosa). During the invasion of the 
bone by the granulation-tissue certain areas of 
rarefied bone may be isolated before they have 
become completely absorbed. Should degenerative 
changes now occur in these granulation-barriers, these 
portions of bone are cut off from their blood-supply 
and appear as small sequestra [caries necrotica). If 
the products of degeneration are occluded in the 
surrounding bone a chronic ahscess of bone is formed. 
A more favourable course may be run when the 
bone is progressively absorbed without any such 
degenerative changes in the granulation-tissue, the 
latter becoming organised and the neighbouring 
bone often sclerosed [caries sicca)^ a process most 
frequently met with at the upper end of the humerus. 
Miliary tuberculosis may be met with, particularly 
in the medulla, but it only occurs as a part of a 
general tuberculosis, has no clinical significance, 
and is very rare. 

Symptoms.— Of the general process there are no 
special symptoms beyond those related to the part 
involved. The condition of health varies consider- 
ably, but a history of any hereditary tendency to 
tuberculosis aids in making a diagnosis. Pain and 
tenderness with restriction of normal range of move- 
ment may first attract attention ; later on this is 
followed by swelling. Often a chronic abscess or 
some other complication may be the first sign. As 
the softened products make their way to the surface 
the covering tissues become gradually thinned, till 
at last the skin gives way. In this way a sinus is 
formed leading down to the diseased area, and lined 
by weak granulations discharging a thin watery 
fluid ; the skin forming the margin of the opening 
is often irregular and undermined. 

Treatment.— In cases of this kind general tonic 
treatment becomes of the greatest importance. Rest 
must be given to the affected part, and exercise to 
the body generally, combined with fresh air both 
day and night, and simple nourishing food. An 
operation bwomes necessary when softening has 
occurred, the degenerated products being removed 
by incision and scraping. When the Iwne is ex- 
tensively diseased, it must either be excised, or the 
part amputated. The presence of the tubercular 
diathesis does not forbid an operation, the local 
source of irritation and drain upon the system being 
thus removed, and a healthy traumatic surface 
substituted for one infiltrated with iflflammatory 
products. The removal of the local disorder often 
proves a comfort to the patient ; increases his chancfe 
of regaining health and strength ; and diminishes 
the liability to dissemination. 

[h) Syphilis.— In both the acquired and inherited 
disease lesions are met with which are practically of 
the same nature. In acquired syphilis^ during the 
secondary period, a local periostitis, forming a node, 
is most frequent. There may be symmetry in the 
lesions, or more rarely many nodes may be studded 
over several bones. The local changes are, as a 
rule, very limited and, under the use of appropriate 
treatment, speedily disapj^ar, leaving little or no 
trace behind. It is a different matter, however, 
with the lesions in the late stage. Here changes 
are much more marked and the inflammatory pro- 
cess may involve periosteum, bone, or medulkiy 
cavity, and be limited or diffuse. Thb' production 
of new bone is a feature which causes neat thicken- 
ing and irregularity of the surface, and in the ^ne 
itself reduction in sue of the Haversian canals, as 
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well as increased density The osteo-sclerosii may 
be so intense as to cause necrosis, and the sequestrum 
so formed, as a rule, separates very tardily Where 
the changes are limited a gumma is formed, which 
soften or resolve 

In Inherited Syphilis the commonest early change 
is inBammation about the epiphysis associated 
with fluid in the neighbounng joint, and a varying 
amount of penoslitis up the diaphysis Later on 
much the same changes are found as in the acquired 
disease, but the lesions are frequently symmetrical. 
The treatment indicated is that for syphilis in 
general, but whether the bone-lesions occur in the 
early or later stages, the nocturnal pain, which is 
distressing and constant, may be relieved by iodide 
of potassium 

{c) Actinomycosis — This disease anses from 
the transmission to man of a vegetable parasite found 
usually m the bovine race Its development in bone 
mainly occurs in the jaws (generally the lower), in 
wluch It causes great swelling The jaw is distended 
by a mass of material chiefly inflammatory, consist- 
ing of a fibrous basis which is riddled with tracts 
occupied by the fungus When suppuration occurs, 
the abscess-cavity presents the appearance of a mesh- 
work See Actinomycosis 

6 Hypertrophy — True hypertrophy means an 
increased size of the bone, which still preserves its 
normal shape and structure Apart from inflamma- 
tion hypertrophy is rare The conditions may be 
met with m association with increased muscular 
development or m a congenitally hypertrophied 
limb Hypertrophy of the fibula has been observed, 
owing to increased weight thrown upon it, in cases 
of ununited fracture of the tibia 

7 Atrophy — This is met with as a constant 
condition in old age, leading to enlargement of the 
medullary cavity at the expense of the cortex 
Disuse and abnormal pressure are also frequent 
causes. The thinning of the bone gives rise to 
lessened resistance, so that fractures may occur spon- 
taneously, or from very slight causes 

8 Disorders of normai ossification —In 
the first place the arrangement ot the skeleton may 
be followed, but yet be of altered proportions, as in 
cases of true dwarfism or giantism , the former con- 
dition must be differentiated from that due to rickets 
or achondroplasia, the latter from acromegaly De- 
partures from the normal type are met with in sup- 
pression or addition of parts, generally of congenital 
origin Various deformities occur from fractures, 
bom mtra-utenne and subsequent to birth 

The following two diseases exhibit metaplastic 
changes in the skeleton of either generalised or 
hmited distribution , they are not dependent on any 
infective process and are generally associated with 
deformity. 

{a) Rickets See Rickets 

(^) Achondroplasia ox ChondrodystrophiafoeteUis^--^ 
See Achondroplasia. 

9. Diseases associated with degenerative 
changes in normally formed bone — ^The 
pathological factor here is metaplasia of the normal 
bone-structure into another form of connective tissue, 
and is well illustrated in osteomalacia and osteitis 
deformans. Both of these diseases are non-mflam- 
matory, and in them the architecture of the bone is 
greatly altered ; the bones softened and bend, 
causing various deformities. In osteomalacia fibere 
Is a dmppearance of the normal structure, and Us 
place ia taken by similar material lo that occttDvma 


the centr^ canal, the change being usually eccentric, 
whereas in osteitis deformans the medullary tissue 
and normal bone are replaced ^by a spongy oi 
bone. Cases showing transitions between thesis 
extremes have been described, and in young subjects, 
the victims of fragiUtas ossium, apart from nckets, 
there is some such bony change Another point to 
note IS that m both osteomalacia and osteitis de- 
formans the metaplasia may be accompanied by 
tumour-formation 

{a) Osteomalacia or Molhties osstum.—See Mol- 
LXTiEs Ossium 

( 6 ) Osteitis Deformans , — This affection is one 
chiefly of elderly men In a few cases only a single 
bone may become thickened and bent, but when 
many bones are involved a verv characteristic 
chnical picture is produced The head is enlarged 
and, owing to the general curvature of the spine, 
projects forward almost on to the sternum The 
legs are bowed, giving the skeleton a simian type 
The involvement of individual bones of the limbs 
vanes, but there is a rough symmetry to be 
noticed The progress of the disease is very slow, 
death generally resulting from some chest-affection, 
which is very prone to occur from the fixation of 
the ribs 

The bones on examination show great thickemng 
with replacement of the compact tissue by porous 
bone, which also fills up the medullary cavity There 
IS no special treatment to be advocated for this 
slowly progressive disease 

if ) Acromegaly — See Acromegaly. 

{d) Leontiasis ossea —The bones of the face and 
cranial vault are the sites of bony masses which get 
progressively larger, lead to marked deformity, and 
involve nerves, particularly the optic nerves, causing 
blindness This hyperostosis implicates the entire 
bone, and more or less symmetry will be noted 
(e) Anakhre — See Anakhrb 
10 Tumours of Bone —These are mainlj 
of the connective tissue type, either embryonic 01 
of a more highly develop^ character Pnmarj 
epitheUal growth of bone has been described, but il 
IS a pathological cunosity and may be looked on 
with some suspicion , secondary epithelial tumours 
are not infrequent, associated especially with car- 
cinoma of the mamma. Osteomata, chondromata, 
fibromata, and sarcomata, may occur pnmanly 
in bone See Tumours 

Sarcomata — These may be divided into those ol 
central and penosteal onmn 

(1) Central — It is a d^atable point whether th< 
so-called myeloid sarcomata ox myelomata should 
find a place under Sarcomata These giant-cellec 
tumours occur in the jaws and at the ends of th< 
long bones, especially the tibia, lower end of ^emur, 
and radius They are soft and absorb the bone, sc 
that after a wlule there is only a bony 
produced by the expanded penosteum, which give: 
the egg-shell crackling. Cystic changes frequentlj 
occur, and sometimes they pulsate. They an 
considered to be non-malignant, and on these ground: 
local removal is recommended as hur as it can b< 
done to leave a useful limbj if recurrence occur 
it IS from admixture of other sarcomatous elements 
The central sarcomata may be spindle-celled 01 
round-celled, especially the latter Chmcdly, thej 
are rounded an4 may give * egg*shell * crad^g 
spontaneous fmcture wsqnkbXLy cx:cui8. iPain ma> 
precede any sweUiug* These soft tumours are 
very vascunur and dEmn pulsate : the ill-supporte^ 
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vessel-walls frequentlygive way, causing haemorrhage 
into the tumour. 

(ii) The sarcomata may be spindle-celled 
or round-cdled, more frequently the former. The 
growth on the shidt of a long bone shelves down 
to the shaft, giving it a fusiform shape ; it is often 
irregular on its sunace, and hard from the amount 
of osafioation which occurs. Pain is not so marked, 
and spontaneous fracture is not so likely to occur, as 
in central growths: unfortunately, however, their 
standard of malignai^ seems higher and they tend 
to recur locally. The treatment of these true 
sarcomata is to amputate well above the disease as 
soon as possible. 

Osteo-aneurysm is a term that has been applied 
to certain pulsating bone-tumours which are usually 
central sarcomata. Berger has recently suggested 
that many of these cases are endotheliomata of bone 
which pulsate, are very malignant, and are very 
prone to be rapidly generalised. The secondary 
growths all show the same characteristic pulsation. 

Q'x/j. —Hydatids are rarely met with. The 
commonest cystic bone-tumours are on the jaws 
either from retained teeth, dentigerous cysts or the 
dental cyst met with in association with decayed 
stumps. William MacCormac 

Henry Betham Robinson. 

BORBORYQMI (0op$op6(u, I rumble). — Rum- 
bling sounds produced in the abdomen by the move- 
ments of gas within the bowels or stomach. See 
Flatulence. 

BORDIQHERA, on the Italian Riviera.— 
A suitable winter residence for patients suffering 
from some forms of renal and of chest-disease. 
The climate is warm ahd dry. See Climate, 
Treatment of Disease by. 

BORMIO, in Italy. — Thermal waters. See 
Mineral Waters. 

B0THRI0CEPHALU8 {06epiov, a pit; and 
icc^oX^, the bead). — A genus of cestode entozoa, 
characterised by the possession of two pits, or 
depressions, one on each side of the head, m place 
of the four sucking-discs usually present in tape- 
worms. See Entozoa. 

BOTULISM (L. botulus, sauss^e). — A term at 
first applied generally to sausage-poisoning, but now 
generally limited to* a set of symptoms, including 
dryness of the mouth, difficulty in swallowing, 
dilatation of the pupils, and ptosis, due to the action 
of the toxins produced by the growth of the 
Bacillus botulinus in meat. 

BOURBONNE-LE$-BAINS, in France.— 
Common salt waters. See Mineral Waters. 

BOURBOULE, LA, In France. — Thermal 
alkaline and arsenical waters. See Mineral 
Waters. 

BOURNEMOUTH, In Hampshire. — A 
suitable winter residence for patients suffering from 
certain forms of chest-disease. The climate is 
mild and slightly humid. See Climate, Treatment 
of Disease by. 

BOWELS, Diseases of.-^See Intestines. 

BRACHIAL PLEXUS, Lesions of.-Paralysis 
due tolHdons of the brachM plexus differs according 
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to whether the whole plexus is damaged or only 
some of the roots of which it is composed. When 
the whole plexus is damaged, as from violent traction 
on the arm or after reducSon of a dislocated shoulder, 
there is paralysis of all the muscles of the upper 
limb with complete anaesthesia up to the shoulder. 

When only certain of the spinal roots which form 
the plexus are injured, the resulting paralysis is 
that of the muscles which receive their nerve - 
supply from the particular root or roots affected. 
The most common assodation of muscles involved 
is that of the deltoid, biceps, brachialis anticus, and 
supinator longus. £rb showed that this combination 
of muscles was supplied by the 6th cervical spinal 
root, and discovered a point in the posterior tri- 
angle of the neck situated behind the posterior 
border of the stemo-mastoid and 2-3 centimetres 
above the middle of the clavicle, stimulation of which 
by the faradic current caused contraction of these 
muscles only. This combination of paralysed muscles 
has been called JErd^s paralysis. Since then, 
anatomical, clinical, and experimental observations 
have shown that this root is more probably the 5th 
and not the 6th cervical. In addition to the deltoid, 
biceps, brachialis anticus, and supinator longus, the 
supra- and infra-spinati and sometimes the supinator 
brevis are also paralysed. 

This combination may be due to a rheumatic neu- 
ritis, or to pressure from a tumour, but the most 
common cause is a fall from a height on to the side of 
the head and the dioulder of the same side, forcing 
them apart so that the brachial plexus is violently 
stretched, and the upper roots, the 4th and 5th 
cervical, being attached furthest away from the 
angle formed hy the upper limb and the spine, are 
more violently stretched than the lower roots which 
are below the level of the clavicle. The paralysis 
is occasionally caused by direct pressure on the 
5th cervical root, as in a case published by the 
writer, of a woman who went to sleep with her neck 
resting on the sharp edge of a table, and on waking 
up had a tender spot over the posterior border of 
the sterno-mastoid four centimetres above the middle 
of the clavicle correspondin^j to the part pressed 
upon. In addition to paralysis of the deltoid, supra- 
and infra-spinati, biceps, brachialis anticus, supi- 
natures longus and brevis, and teres minor, she 
had a feeling of numbness with anaesthesia of the 
thumb and the radial border of the forearm and arm 
up to the shoulder. Another form in new-born 
children is known as Obstetrical paralysis. It occurs 
after pressure of the forceps on the brachial plexus, 
or in breech presentations from severe traction on 
the shoulder. At birth one arm is noticed to be in 
the typical position due to paralysis of the same 
muscles as in Erb’s paralysis. 

In Erb’s paralysis as in the obstetrical paralysis 
the loss of power occurs immediately after the 
injury, and the position of the upper limb is very 
characteristic. The humerus hangs straight down, 
and when lifted up and let go it drops like a flail ; it 
18 adducted to the trunk, and rotated inwards ; the 
elbow is kept extended and the forearm is pronat^. 
The patient is unable to advance the humerus or to 
abduct it away from the chest wall, and in attempt- 
ing to do this the shoulder is elevated and the scapula 
is rotated with the inferior anjgle forwacds, but no 
abduction occurs. The patient cannot flex the 
elbow, and supination of the forearm is lost or very 
weak. Flexion and extension of the wrist and fingers, 
and all the movements of the thumb and separation 
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of the fingers by the interossei are well performed. 
In Erb’s paralysis sharp pains are felt along the 
shoulder and the outer ix>rder of the arm and the 
radial border of the forearm down to the thumb, and 
anaesthesia is found on the outer half of the arm and 
the radial half of the forearm involving sometimes 
the thumb 

If the lesion of the brachial plexus is more ex> 
tensive, other muscles in addition to those given 
above may be involved, as in two cases published 
by the writer * in one, besides the supra* and infra- 
spinati, deltoid, biceps, and supinator longus, the 
triceps, pectoralis major, latissimus dorsi, pronator 
teres, and flexor carpi radiahs were almost com- 
pletely paralysed ; while in the other, the extensors 
of the wrist and digits were also affected These 
cases were due probably to the 6th and 7th roots 
being also involved Cases in which the tnceps, 
latissimus dorsi, and lower half of the pectoralis 
major are involved without the deltoid-biceps group 
are not usually met with, though they might occur 

In Erb’s paralysis the muscles of the wrist and 
digits escape entirely, but a group has been observed 
in which the converse occurs, and these muscles 
are involved while the deltoid-biceps group escape 
These cases are not produced by falls on to the head 
and shoulder, but by direct injury, as gunshot- wounds 
below the clavicle involving the 1st dorsal root and 
perhaps the 8th cervical root of the plexus The 
thenar and hypothenar muscles and the interossei 
are paralysed, so that it is not possible to abduct and 
adduct the thumb properly or separate the fingers 
or to abduct the little finger , the little and nng- 
fingers suffer more than the other fingers and 
thumb Owing to paralysis of the interossei the 
fingers become * clawed ’ Anaesthesia and sharp pains 
occur in the 3rd and 4th fingers, along the ulnar 
border of the forearm, and sometimes along the inner 
border of the humerus up to the axilla. Ocular 
troubles are noticed in these cases, and consist in 
inequality of the pupils, especially marked when the 
eyes are shaded Moreover it is noted that the 
pupil on the same side as the paralysis, though it 
contracts to light, does not dilate fully when shaded , 
also the upper eyelid falls slightly and the palpebral 
fissure is smaller on the paralysed side. These 
changes are due to paralysis of the dilator fibres of 
the ins and of the fibres to Miiller’s muscle, which 
come from the spinal cord through the sympathetic 
and have been found in the dog to leave the cord by 
the fst dorsal root 

In all these cases of paralysis the affected muscles 
waste, and give the typical reaction of degeneration 
{sse Electricity in Medicine) If the roots are 
ruptured and do not join again, the muscles m time 
lose all their excitability and do not then recover 
The diagnosis has to be made from other forms of 
neuntis, by the characteristic combination of the 
paralysed muscles , and from progressive muscular 
atrophy, by the sudden onset and the presence of 
anaesthesia. The prognosis differs according to the 
cause and the degree of the injury. In cases of falls 
on to the head and shoulder recovery would depend 
on whether the roots of the plexus were only 
stretched or actually ruptured, but even after slight 
pressure, as in the case of iht woman mentioned 
above, it was two or three months before " the 
muscles recovered, and m severe cas^ It may be a 
year or more ; but as long as the muscles react |o 
the constant current there is a chance that they may 
recover. The obstetncal cases as a rule recover. 
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but not invanably. The treatment condsts la keep- 
ing up the nutntion of the muscles by massage aM 
by a gentle constant current, using only just enot^h 
to cause a contraction of the muscles. In cases of 
paralysis clue to a tumour mowing on, or pressing on, 
the roots of the brachiaf plexus, removal of the 
tumour and suturing the enos of the nerves might be 
required. C. E. Beevor. 

BRADYCARDIA — An infrequent pulse (below 
60), corresponding to infrequent heart-beat The 
term is not properly apphed to cases in which a 
frequently or normally beating heart only transmits 
few pulsations to the wnst The condition is not a 
disease in itself \ it is merely a sign which may pomt 
either to grave conditions, or to what is practically 
physiological. The only point of importance is the 
means of diagnosis between the two ^oups. 

A Physiological.— (i) This vanety may be 
congenital, present in several members of a family, 
and consistent with vigorous life ; (2) it may develop 
in many old people , (3) it may be present in all 
states of hunger , (4) it may follow vomiting, an im- 
portant sequence, as it may give nse to a groundless 
suspicion of cerebral disease , (5) it is often present 
dunng the puerpenum , and (6) it may occur as a 
result of certain drugs, especially digit^ and the 
salicyhc compounds 

B. Pathological —(a) This form 

is very commonly met with in convdescence from 
acute diseases, especially pneumonia and mfluenza, 
and less often after diphtheria, enteric fever, erysi- 
pelas, and rheumatism It is usually a good sign $ 
It lasts a few days and then gradually passes off If 
It does not pass off, and the pulse remains below 40 
for some months, the prognosis is bad. This is 
especially noticeable after influenza It is of very 
serious import if it occurs at the height of a fever, 
e g. diphthena, a pulse below 40 pointing to a fatal 
termination It may also occur in jaundice, 
uraemia, and lead-poisoning 

Paroxjrsmal bradycardia is comparable to paroxys- 
mal tachycardia, but much less common. Very few 
well-descnbed cases are on record. A patient appa- 
rently in good health gets sudden attacks of slow- 
beating heart, with palpitation, djrspnoea, nausea and 
vomiting, even convulsions, and returns to apparently 
normal health after the attack is over The cases 
are rare, and their pathology obscure The condition 
does not occupy the well-defined position of paroxys- 
mal tachycardia 

{b) Permanent,--'^ continuous pulse-rate below 
40 lasting some months after an acute fever, e.g. 
influenza, is ominous. This form may be associated 
with nervous diseases, espcaally cerebral abscess, epi- 
lepsy, and affections of cervical vertebrae mvolving 
the spinal cord ; or may accompany certain cardiac 
conditions, such as aortic stenosis, occlusion of tlM 
coronary artenes, and mitral stenosis Bradycardia 
and orgamc heart-disease may be associate with 
recurring attacks of convulsions. The prognosis in 
these cases is generally bad, but a small number do 
well for even many years, 

Patholop of the conditions leading to brady- 
cardia , — Either (i) there is a temporary or a per- 
manent lowering of activity in the cardiac centre of 
the medulla oblongata, due to various causes, among 
w^ch are direct poisoning, exhaustion, lessened 
blood-supply ; or (2) the heut itself Is affected in its 
action by changes in its muscle, or blocking of its 
coronary vessels. 
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The treatment is that of the underlying condi- 
tions. Gustave Schorstein. 

BRADYLALIA slow ; XoAid, speech). — 

An abnormal slowness of utterance. 

BRAIDISM.^Synon. : Hypnotism. — Braidism 
b the name which, after its inventor, Tames Braid, 
has been applied to a therapeutic method destined 
to utilise the undoubted powers of mind over body 
for the cure of various diseases. In essence it con- 
sists of a species of Mesmerism, the patient being 
reduced to a partial or complete trance-like condi- 
tion, by being made to look fixedly for a few 
seconds at a bright object held by the operator at 
‘about eight to fifteen inches above the eyes, at 
such a distance above the forehead as may be neces- 
sary to produce the greatest possible strain upon 
the eyes and eyelids, and enable the patient to 
maintain a steady fix^ stare at the object.* The 
patient must be made to understand that he is to 
keep his eyes steadily fixed on this object, and his 
mind riveted upon the image of it. After so short 
a time as ten or fifteen seconds some patients may 
be intensely affected ; and if so, it will be found, 
on gently elevating the arms and legs, that the 
patient has a disposition to retain them in the situa- 
tion in which they have been placed. ‘ If this is 
not the case,* Braid writes, * in a soft tone of voice 
desire him to retain the limbs in the extended posi- 
tion, and thus the pulse will speedily become 
greatly accelerated, and his limbs in process of 
time will become quite rigid and involuntarily fixed. * 
By slightly prolonging this process a condition of 
profound ‘ nervous sleep ’ maybe induced, in which 
operations may be performed as easily and in as 
painless a manner as if the patient had been under 
the influence of chloroform. All this has been 
abundantly proved by £)sdaile and others, who per- 
formed numerous operations upon Hindoos, with 
absence of all pain, while they were in the hypnotic 
state. In his attempts to cure morbid conditions, 
however, Braid only rarely proceeded so far as to 
induce actual unconsciousness. While in a semi- 
cataleptic condition the patient’s attention is strongly 
directed to the morbid part, and some very marvel- 
lous instances of relief are recorded by him, said to 
have been effected under the influence of tliis faculty 
only, without the aid of imagination, since some of 
the patients operated upon were quite incredulous 
as to any good being likely to result. The method 
has now fallen into disrepute. This has been due 
to two causes. First, because of the facility with 
which it may be practised by non-medical persons, 
and the difficulty often experienced, even by 
medical men, in rousing persons from the 
state thus induced. And, secondly, because, even 
when practised medical men, disagreeable con- 
sequences are apt to follow with some patients : 
fits may be induced, or the patient’s moral and 
emotional control may be for a long time greatly 
impaired. The J|fx>urs of many French physicians 
have however (fKne much of late years to render 
definite and precise our knowledge of the various 
phasp of hypnotism, of the modes in which they 
are inter-relat^, as well as concerning the best 
means of inducing or terminating this or that parti- 
cular phase. See Mesmerism. 

H. Charlton Bastian* 

u BRAIN) Abscess of, -See Brain and 

Septic Diseases of. 
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BRAIN, Anaemia of.— Definition. — A con- 
dition in which the blood contained within the 
brain, and especially within the capillaries of tlm 
brain, is deficient in quantity, or defective in nutri- 
tive quality, or both. 

Etiology. — Gtneral cerebral anamia may be 
due to the following causes ; — (i) It may be a part 
of systemic ansemia — defect in quantity or quality of 
the whole blood, due to causes which are considered 
elsewhere. This is often seen in cases of hsemor- 
rhage, of exhausting discharges, or of defective 
blo^-formation, as in chlorosis and pernicious 
ansemia. (2) The supply of blood to the brain may 
be deficient, the quantity of blood in the body being 
normal. The cerebral ansemia is then part of a 
cephalic ansemia. In consequence of posture in 
relation to gravitation, the supply of blood to the 
head is that which is especially interfered with 
any interference with the movement of the blood. 
At the same time the fact that the brain is contained 
in a closed cavity, and the unreadiness of the cerebro- 
spinal fluid to undergo mpid change of distribution, 
preserve the blood in the head from the extremely 
rapid diminution to which it would probably other- 
wise be liable — possibly, indeed, to a degree incom- 
patible with life. Cephalic ansemia may be due to 
cardiac weakness, or to causes acting through the 
nervous system on the heart, as in swooning. In 
general ansemia, the lessened cardiac power increases 
the cerebral deficiency. Whatever lessens the 
amount of blood discharged from the heart at each 
systole, such as aortic or mitral disease, may be a 
cause of cerebral ansemia. Pressure on the vessels 
conveying the blood to the head, as by an aortic 
aneurysm, has a similar effect. Unequal distribu- 
tion of the systemic blood is another cause. The 
intestinal vessels, if dilated, are capable of contain- 
ing a large part of the blood of the body, and the 
effect of their engorgement is often seen after 
paracentesis abdominis. One theory of shock 
ascribe* its mechanism to vaso-motor dilatation of 
these vessels, and consequent anaemia of the rest of 
the system. Severe diarrhoea or dysentery is an 
occasional cause of symptoms of a very pronounced 
and prolonged character. (3) The capacity of the 
cerebral vessels may be diminished by pressure on 
the brain, exerted by effusions of fluid (hydro- 
cephalus), of blood (in cerebral and meningeal 
haemorrhage), or by growths within the skull. 
(4) General contraction of the arteries of the brain 
is a supposed cause, probably confined to some toxic 
states, such as that of Bright’s disease in which such 
contraction can be seen in the retina. 

Partial cerebral anamia is due to local obstruc- 
tion to the passage of the blood through an artery. 
To be permanently efficient such obstruction must 
be situated beyond the circle of Willis. Ligature 
of one carotid causes immediate symptoms of cere- 
bral anamia, loss of function in one hemisphere, but 
permanent symptoms are not frequent. Pressure 
on, or disease of, one carotid, for the same reason, 
rarely gives rise to sypaptoms. Obstruction in 
certain arteries of the brain may cause local anamia, 
sudden or gradual, temporary or permanent, accord- 
ing to its cause. Such obstruction may be due to 
narrowing of the calibre of the vessel by athero- 
matous clmnges in its wall, or may be due to actual 
occlusion by embolism or thrombosis. The pressure- 
effects oi an intruding substance within me skull 
(tumour or clot) act most intensely in one region of 
the brain, and may influence it only. Arterial 
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spasnf has been thought to be an occasional cause of 
local anaemia, but on doubtful grounds Extensively 
as It has been invoked as a mechanism to explain 
symptoms, its occurrence has not yet received any 
definite proof. 

It IS obvious that of these causes some act 
suddenly, others gradually, and the symptoms pro- 
duced will differ accordingly 

Anaiomical Characters — The pnncipal 
anatomical effect of cerebral anaemia is pallor of the 
brain, observable chiefly in the paler tint of the 
cortical substance, and the diminished number of 
red spots in the white centre The pallor may be 
parti^ or general The membranes are usually 
pale, but in some cases of partial anaemia they are 
hyperaemic from dilatation of the vessels and stasis 
in them Effusion of serum m the meshes of thepia 
mater and between the convolutions may be found 
in general anaemia 

Symptoms — The symptoms of this condition 
vary according as the anaemia is suddenly or slowly 
produced, and as it is general or partial 

(1) In sudden general anaemia of the brain the 
sufferer feels drowsy , the special senses are dulled , 
noises in the ears and vertigo are complained of, 
the pupils are at first contracted , sight ma^ fail , 
muscular power is weakened , respiration is 
sighing , the skin is pale, cold, and moist , nausea 
is common , and headache is rare If the anaemia 
IS more intense, consciousness is lost , there is 
universal paralysis, and general convulsions may 
occur, epileptic in character, these being especially 
frequent in sudden extensive loss of blood The 
pupils dilate, and the coma may deepen to death 
The loss of sight may persist in cases which recover, 
but secondary retinal changes are then found 

(2) When general anaemia of the brain is slowly 
produced, the state of the cerebral functions is usually 
that of ‘ irritable weakness ’ Their action is im- 
perfect in degree, and excited with undue facility 
There is mental dulness and drowsiness , some- 
times, however, insomnia is troublesome Delirium 
IS common in severe cases, and is conspicuous m 
some forms of imperfect blood-nutrition, as in the 
so-called ‘ inanition delirium * Headache, usually 
general, is a common symptom Sensory hyper- 
aesthesiae, tinnitus, muscae volitantes, and vertigo 
are frequent Convulsions are rare, but muscular 
power is generally deficient All these phenomena 
are more marked in the erect than in the recum- 


bent posture, especially when the erect posture is 
suddenly assumed It has been remarked that 
some anaemic persons can think well only when 
lying down In young children, after exhausting 
Qischarges, as diarrhoea, symptoms referable to 
cerebral anaemia are common, namely, somnolence 
and pallor, with depressed fontanelle and con- 
tract^ pupils The somnolence may deepen to 
coma with insensitive conjunctiva, and the coma 
increase to death Such symptoms have been 
called hydrocephaloid^ from some resemblance to 
those of * acute hydrocephalus * (acute meningitis) 
(3) Partial cerebral anaemia causes, if complete, 
loss of function m the affected area ; and if it be 
permanent, as in obstruction of a. vessel beyond the 
circle of Wilhs, necrosis of the cerebm tissue 
results {su Brain, Softening of) If incomplete 
and sudden, there is a temjloxary arr^t of function, 
ligature of one carotid arterv, for instance, ciuses 
transient weakness and numbness in the opposite 
half of the body. There may ho at first an overf 


action of grey matter, causing, in ceitaiil regions, 
umlateral convulsions. The return of the blood- 
supply, as when a plug shifts its position of is 
broxen up, may not immediately be folloWod by 
restoration of function, which may be put m 
abeyance for some time by the effect of the sudden 
influence The loss of memory is occasionally of a 
remarkable character, involving only the power of 
retaining new impressions If slowly developed, 
as in atheroma of artenes, pain and vertigo are 
common, with recumng locm symptoms, such as 
numbness, tingling, and weakness 

In all cases of long-continued cerebral ansemia, 
prolonged damage to the nutntion of the bram may 
result In the child the development of the brain 
may be arrested ; m the adult, loss of memory and 
of general mental power indicates the deterioration 
of structure These may last for many months, but 
commonly pass away at last 

Pathology — The symptoms are, as already 
stated, dependent mainly on the defective quantity 
and quality of the blood circulating in the brain 
Some influence may probably be ascribed to the 
diminution in the blood-pressure to which the 
nerve-elements are ordmanly exposed (Burrows) 
Nothnagel has pointed out that the symptoms 
indicate an early affection of the respiratory centre 
in the medulla, and of the 9ortical grey matter 
The convulsions in acute ansemia have been 
ascribed to irntation of the medulla or of the pons 
Varolii, but our present knowledge suggests that 
they are due to the altered function of the motor 
region of the cortex This has been confirmed by 
the discovery of changes in the motor cells in such 
cases, the staming particles found within the 
cells blend into a uniform mass, and the nucleus 
loses its central position, and may be sometimes 
extended These changes are widely spread and 
explain the interference with function When 
they have occurred to only a moderate degree the 
normal condition may be apparently restore 

Diagnosis — The diagnosis is not difficult. It 
rests on the recognition, in a given case, of the 
cause of cerebral anaemia , and on the exclusion of 
graver maladies, as organic c^ebral disease With 
the latter, it should be remembered, anaemia of the 
brain, local or general, often co-exists. Some 
symptoms of hyperaemia of the brain closely re'- 
semble those of anaemia A common patholo^bal 
state of imperfect blood-renewal exists in both con- 
ditions 

Prognosis — ^The extent to which the cause of 
the anaemia is amenable to treatment, and is of 
transient character, must influence the prognosis. 
As a rule this is favourable when there is no organic 
disease of heart, vessels, or brain. In pemiciooa 
anaemia, the prognosis is, of course, unffivonrable, 
Hydrocephaloid symptoms in inffints, if met by 
prompt and suitable treatment, are often recovered 


from 

Treatment.— -The treatment necessanly vanes 
in the several forms of the affection, but it is m the 
main causal. The beneficial effect cf the recumbmt 
posture in affoidin|[ immediate reli^ to the sym- 
ptoms, and obviating permanent damage to the 
cerebral nutntion, most be alwap remembered. 
In acute anaemia from loss of blooa, tl^ head must 
be kept contiduoiisly low, stlmt^tsfredy adminis- 
tered, and as aj^uldmale resort bandages applied 
to the limbs from bdiow upwards may increase 
the proportionate si^y of blood to the brain. 
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this fails tnmsfiision most be had recourse to. In 
chronic anfiemia sudden change of posture should be 
carefully avoided, and ferruginous tonics are 
needed. More important than any other element 
is physical rest, permitting more of the scanty 
amount of oxwen that can be conveyed by the 
blood to be usM for the nutrition of the protoplasm 
of the tissues on which the vital functions defend. 
All use of the oxygen by muscles should be avoided. 
In spasm of the cerebral vessels, nitrite of amyl or 
nitroglycerin may be employed ; and a course of 
the latter, in a small dose two Or three times a 
day, lessens any liability to irregular contraction 
that may exist. In the cerebral ansemia of syncope, 
the recumbent posture, stimulants to the skin, cold 
water, faradisation, sinapisms, and ammonia to the 
nasal mucous membrane, assist the recovery of 
cardiac action and the return of consciousness. In 
all cases, carefully regulated food and stimulants 
are needed; beef-tea ^ould be given in small 
quantities at frequent intervals. The group of 
symptoms called hydrocephaloid requires similar 
treatment. W. R. Gowers. 

BRAIN, Aneurysm of.— -See Brain, Vessels 
of. Diseases of. 

BRAIN, Caroinoma of.— See Brain, Tumours 
of. 

BRAIN, Compreeslon of.— See Brain, In* 
juries of. 

BRAIN, Conoussion of.— See Brain, Injuries 
of. 

BRAIN, Congestion of.— See Brain, Hyper* 
xmia of. 

BRAIN, Haemorrhage into.—SYNON. : Cere- 
bral Apoplexy ; Fr. Hhnorrhagie ciribraU ; Ger. 
HimbltUung ; Himschlag, 

Definition. — Escape of blood, by rupture of a 
vessel, into the substance or cavities of the brain. 
Hi^trhage into the meninges is separately de- 
scribed. 

Cerebral haemorrhage is commonly due to the 
rupture of an artery ; very rarely haemorrhage into 
the ventricles is due to the rupture of a vein. 
Occasionally, minute extravasations are caused 
by rupture of capillaries, and may cause, by 
their number, an infiltration of the cerebral tissue 
with blood. This is seen in cases of venous throm* 
bosis. Haemorrhage from arteri^ or Veins may 
also be due to their laceration by injury. 

Etiology.— A rterial haemorrhage is usually due 
to the coincidence of weakening of the vascular 
wall and increasetepessiire within the vessel. The 
changes in |>ermit the formation of mili- 

ary aneurysm^ P P B i give way* Larger aneurysms 
may also cauMmprebral haemorrhage {see Brain, 
Vessels of). Irae cairntt of these conditions may be 
regarded as the conditrons fredisposin^ to cerebral 
h^orrhage. Hereditary influence is sometimes 
distmctly seen, as a tendency to vascular degenera* 
tion, or to conditions which, as renal disease, pro* 
dace such degeneration. Similarity of vasmdar 
dlftribution may also be inherited, and may deter* 
the locality of strain, and, therefore, first of 
d<^geiieiation and expansion and ultimately of 
Cerebral hsemorrhage is most Sequent 
Ady years of age, but occurs at any age, 
sure during the first half of life. It becomes 
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less common in extreme old age. It is nearly 
twice as common in men as in women. It is said 
to be more fre<^uent in temperate than in tropical 
climates, in winter than in summer, and at nigh 
than at low elevations. Certain acquired conditions 
act as predisposing causes. Chronic Bright’s 
disease' leads to earty and extreme degeneration of 
vessels, as well as directly to hypertrophy of the 
heart and increased blood-pressure ; hence it pre- 
disposes powerfully to cerebral hsemorrhage. In 
purpura and scurvy, cerebral haemorrhage occa- 
sionally occurs, and also in pernicious ansemia and 
leuchsemia. In the latter it is a not uncommon 
cause of death. In these blood-states the mechan- 
ism is doubtless impaired nutrition of the walls of 
the smaller vessels, which permits them to be 
bulged and thinned by a blo(M-pressure that may 
even be below the normal. The state of vascular 
repletion known as ‘ plethora ’ was formerly 
thought to be a frequent cause of cerebral hsemor- 
rhage. It probably does aid other causes, but 
rarely co-exists with the more efficient, and so 
takes a subordinate position. Chronic alcoholism 
and opium-eating are said to promote vascular 
degeneration. 

Among other remote causes must be reckoned 
heart-disease and syphilis, both of which commonly 
act by causing an aneurysm larger than those that 
are the special mechanism of hsemorrhage. Never- 
theless, such aneurysms often escape even the most 
careful search. 

The proximate causes of cerebral hsemorrhage 
are the weakened state of the wall of the vessel, 
and commonly some increase of blood- pressure. 
The vessel-wall is weakened by degeneration, and 
is often imperfectly supported in an atrophied brain. 
The increase of pressure within the vessels may be 
permanent, as in peripheral obstruction, with or 
without hypertrophy of the heart ; or temporary, as 
in excited action of the heart, or impeded circu- 
lation through the lungs during effort. These 
causes are considered more fully in the article on 
Brain, Vessels of, Diseases of. 

Haemorrhage from a vein is rare, except as the 
result of laceration by direct injury, or of ulceration 
invading the vein from without. Varicose veins in 
the pia mater or ventricles may sometimes rupture. 

Considerable capillary hsemorrhage is usually due 
to the venous obstruction already mentioned. It 
may also result from cephalic congestion due to any 
cause, from capillary embolism, and from the blood- 
states which cause larger vessels to give way. In 
all these blood-states similar extravasations are often 
seen in the retina from the same immediate cause. 

Anatomical Characters. — In intra-cerebral 
hsemorrhage, the blood is extravasated into the 
substance or into the ventricles of the brain — into 
the ventricles usually rupture of a previous 
extravasation within the cerebral substance. In 
the latter situation the blood occupies a cavity 
formed by laceration of the brain-ussue ; rarely, 
when very minute and ‘capillary,’ by merely 
sep^ting the fibres. In size an extravasation 
varies from that of a pea or even smaller, up to that 
of the fist. The blood is found clotted, and reddish- 
black in colour; fragments of brain-tissue are 
mingled with it The cavity containing it is often 
very irregular in shape; its walls arC uneven, 
present projecting shreds of lacerated brain-sub- 
stance, and are blood-stained and softened— at first 
by imbibition of serum, and later by inflammation* 
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Many small extravasations are often seen in the 
neighbourhood of a larger clot. Usually there is 
only one large extravasation ; sometimes^ however, 
there are two or three. The cxtravasated blood 
exerts pressure ; the convolutions are flattened ; 
the falx IS bulged to the opposite side ; and the 
rest of the hemisphere is ansemic. The efhised blood 
may tear its way into the lateral ventricle ; it then 
speedily distends both lateral ventncles and the third 
and fourth ventncles, and may escape by the open- 
ings at the lower extremity of the fourth ventncle, 
central and lateral, into the subarachnoid space 
Or the blood may escape to the surface, infiltrate 
the pia mater, and tear its way into the subarachnoid 
cavity, often by a very small opening. It is rarely 
that the artery from which the blood has escaped 
can be detected Occasionally the extravasation 
can be traced to the rupture of an aneurysm of 
some size In other cases miliary aneurysms may 
be found on many vessels The larger arteries 
commonly present atheromatous changes, but these 
are only associated as the result of some of the 
causes, and especially of age. 

After a time the cxtravasated blood undergoes 
changes. The clot shrinks and gradually becomes, 
first chocolate-coloured, then brown, and ultimately 
a reddish-yellow , and it then contains chiefly fat- 
globules, pigment and other granules, and hsema- 
toidin-crj^stals The rapidity with which it under- 
oes this change varies. It is said that the 
istinctive blood-colour has disappeared as early 
as the twentieUi day Meanwhile the walls of the 
cavity undergo changes The inflammation, in rare 
cases excessive and purulent, is usually conservative, 
and leads to the formation of connective tissue A 
firm wall is thus developed, the inner surface of 
which ultimately becomes smooth by the softening 
and removal of the loose fragments of brain-sub- 
stance ; by this means a cyst is formed. It is said 
that connective tissue may extend across its cavity, 
and that in rare cases, the fluid being absorbed, the 
cyst -walls may unite, and a cicatrix result. Such 
cicatrices are, however, much more frequently due 
to softening than to haemorrhage. 

Haemorrhage may occur m any part of the bram, 
but is more frequent in some situations than in others 
The most frequent seat is the corpus stnatum and 
the region just outside it nearly half the intra-cere- 
bral haemorrhages are in this situation. Other 
pnmary seats, in the order of frequency, are the 
centrum ovale, the cortex, the pons and peduncles, 
the cerebellum, the optic thalamus (often affected 
by an extension of the haemorrhage from the corpus 
striatum), the posterior portion and the antenor 
portion of the hemisphere The frequency of haemor- 
rhage m the cerebrum is twenty times greater than 
into the cerebellum. The fr^uent extravasation 
into and outside the corpus stnatum is explained 
by the vascular supply As the rupture is often near 
the edge of the lenticular nucleus, the blood tears 
up the white substance ; and this makes the fre- 
quency of pnmary haemorrhage into the centrum 
ovale difficult to ascertam. 

Traumatic haemorrhage occurs into and from a 
lacerated portion of brwi, and is most frequently 
found on me surface, occuppng maiidy the middle 
of the convex portion of each convolution, and some 
other regions much exposed to injuxv, as the surfisee 
of the temporo-Sf^enoidal lobe, ana the under ear- 
face of the frontal lobe. Ventricular heemorrhage 
sometimes results from tsaumatic rupture of a smml 


vein on the surface of the corpus striatum (Prescott 
Hewett). 

Soft tumours (especially gliomata) are somedmes 
the seat of haemonhige. Ilie distinction from siiiq>ie 
haemorrhage (sometimes difficult) rests on their posi- 
tion being commonly one in which cerebral ha^or> 
rlmge is rare; and on some gelatinous-looking 
tumour-substance being found, into which haemor- 
rhage has not occurred, and which has charactenstic 
microscopic features. 

Other organs may be healthy, or present the 
changes which have been mention^ as predisposing 
causes , the lungs are usually secondarily congested, 
often intensely. 

Symptoms — ^Thc occurrence of cerebral haemor- 
rhage IS indicated by cerebral symptoms of two 
classes, the one general and more or less transient, 
the other local and more or less permanent In 
addition to these there are sometimes premonitory 
symptoms ; and commonly general sjmiptoms, mani- 
fested by pulse, temperature, &c., which are second- 
ary to the bram-lesion. 

Premonitory symptoms, somewhat rare, are those 
of altered ^cerebral mnction due to associated athe- 
roma, beaciache, vertiginous feelings, local weakness 
or numbness, slight mental changes, and slight aflfec- 
tion of speech {see Brain, Vessels of, Di^ases of , 
and Brain, Ankmia of). But the disease causing 
them IS commonly distinct from that causing the 
haemorrhage. The miliary aneuiysms cause no 
symptoms, and hence it is only in the case of aneu- 
rysm of larger vessels that there are true premomtory 
symptoms Hence they are less frequent than m 
cases of softening 

The onset of hkmorrhage is usually accompanied 
by apoplexy, i e. loss of consaousness and of 
power of motion and of sensation, often with relaxa- 
tion of the sphmeters and loss of reflex action 
{see Apoplexy, Cerebral). These ^ptoms 
are profound and lasting, according to the size of 
the haemorrhage and its position ; bemg especially 
marked in large and double effusions, m intra- 
ventricular haemorrhage, and m haemorrhage into the 
pons. In a case of moderate seventy they last only 
a few hours, and gradually pass away. In severer 
cases they may deepen untU death occurs from failure 
of respiratory power. Death is rarely very speedy, 
life being usually prolonged for some hours even in 
the most rapidly fatal cases. In rare instances of 
haemorrhage into the medulla, and also in meningeal 
haemorrhap^e, death has occurred in five mmutes, 
probably m each case from the rapid interference 
with the respiratory centre. 

The temperature is at first lowered one or two 
degrees ; the pulse becomes less frequent ; and the 
respiration slow. The Cheyne-Stokes respiratory 
rhythm often precedes deat^ After a few hours 
the temperature rises to the normal and in mild 
cases sto^ there, but in graver cases it nses above 
the moro^ two or three degrees. In some very 
grave cases the initial fall or subsequent tm may be 
extreme and go on until death occurs, sometimes 
reaching 90^ in the one case, and 107^ or loS^ in 
the other (Boumeville). The unne is at first abun- 
dant, of low specific gravity, and aad in reaction* 

In dight cases of cerebral haemorribage riiere may 
be no Toss of consciousness. Vomiting in such 
cases is not infrequent Inotheviaiecasesofla^ 
bsemorrhage, especially between the external cap- 
^tsnle of the corpu striitam and the island of 
(Broadbent), me loss of eonsdousness comes on 
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gradually, after other symptoms, as of shock, for 
example, have lasted for an hour or two. These 
cases have been termed ingravescent. 

Local symptoms, chiefly unilateral, often per- 
manent, and always of longer duration than the loss 
of consciousness, are present in all cases of cir- 
cumscribed cerebral haemorrhage, except in the 
instances in which, by its central position in the 
pons and medulla, it causes directly bilateral effects 
only, which are added to and intensify the general 
symptoms caused indirectly. In a unilateral cere- 
bral lesion, the direct symptoms are unilateral loss 
of power of voluntary movement and often of sen- 
sation, accompanied sometimes by convulsion or 
rigidity. These local symptoms may commence a 
few minutes or Ipnger before the loss of conscious- 
ness. They co-exist with the apoplectic condition, 
and may often be recognised, even during coma, by 
the flaccidity of the paralysed limbs, which fall 
more helplessly than those of the opposite side ; by 
inequality of the mouth and of the pupils ; by con- 
jugate deviation of the head and eyes towards the 
side of the brain injured ; by convulsive movements ; 
and, as the apoplexy clears, by the detection of uni- 
lateral defect of sensibility. The coma passing 
away, these signs become more distinct, and all the 
symptoms of hemiplegia remain, varying in intensity 
and extent according to the position of the lesion. The 
apoplectic state may recur after its disappearance — 
a grave symptom, usually indicating that a fresh 
haemorrhage has occurred in the same or the other 
side of the brain, or more frequently that the blood 
has escaped into the ventricles. In the former case 
the unilateral symptoms, conjugate deviation of the 
head and eyes, &c., are increased on the same, or 
transferred to the opposite side ; in the latter the 
unilateral symptoms disappear, and general power- 
lessness and deep coma supervene, with stertor, 
relaxation of the sphincters, lowered temperature, 
and impeded respiration. Death always ensues. 

Convulsion may be a conspicuous symptom at 
the onset or subsequently. It is usually unilateral 
in its course or commencement, beginning on the 
side paralysed, rarely affecting only the non- 
paralysed side. In cases in which the blood escapes 
slowly, convulsions may occur on one side, and in 
the course of an hour or two may cease, the side at 
the same time becoming powerless. This is due 
to the motor structures, commonly those of the 
cortex, being at first irritated by the haemorrhage, 
and afterwards interrupted or compressed so as to be 
incapable of function. Where convulsion is not met 
with, muscular twitching or rigidity may occur. 
General or widely spread rigidity or twitching points 
to a bilateral lesion ; if with coma, to ventricular 
haemorrhage. 

After a day or two symptoms of irritation about 
the cerebral lesion come on, such as headache, 
delirium, and rimdity in the paralysed limbs. 
During this period the temperature rises above the 
normal, and the pulse becomes quick. On their 
subsidence these symptoms, if the lesion is slight, 
may be scarcely recognisable, and a stationary 
period ensues, at the end of which recovery of 
power over the paralysed limbs begins. In slight 
cases power may be recovered very speedily. Its 
return depends upon the structural recovery of 
slightl^r damaged tissue, and on other parts taking 
on an increased function in compensation for that 
which is destroyed. The electric irritability of the 
muscles exhibits little change. Sometimes, how- 


ever, when there is great irritation at the lesion 
propagated downwards to the cord, a marked 
initial increase in the irritability may precede a 
considerable depression, coincident with rapid 
wasting. Recovery of power is rarely complete 
except in those cases in which the area of damage 
is very stnall ; and when the damage is large and 
affects an important motor region, there may be no 
recovery, loss of power persisting, commonly with 
more or less ‘ late rigidity’ in the paralysed limbs. 
Slight permanent mental change often remains, and 
as the motor power is recovered, ataxic and other 
disorders of movement may supervene in the limbs 
which were paralysed, although much less com- 
monly than after softening. 

Diagnosis. — The diagnosis ^of cerebral haemor- 
rhage rests on the symptoms of a localised cerebral 
lesion occurring suddenly. The conditions from 
which it has most commonly to be distinguished 
are — congestion of the brain ; softening of the brain, 
embolic and thrombotic ; and sometimes tumour. 
For the distinction from it of other causes of 
apoplectic loss of consciousness, uraemia, post- 
epileptic ooma, &c., see Apoplexy, Cerebral. 

From congestion the chief distinction of the cere- 
bral haemorrhage lies in the transient nature of the 
loss of consciousness and in the slightness and 
general character of the symptoms which charac- 
terise the former. Congestion generally, haemor- 
rhage only sometimes, comes on during effort ; and 
the absence of history of effort is in favour of the 
latter. Similarly, the premonitory symptoms 
which are usually present in congestion are gene- 
rally absent in hc^morrhage. The loss of motor 
power, and symptoms of cerebral shock, are much 
greater in haemorrhage than in congestion. It must 
be remembered that the two states may co-exist. 

From softening consequent on embolism cerebral 
haemorrhage has also to be distinguished. The 
subjects of the latter are usually of an earlier age 
than those of haemorrhage ; their vessels are healthy, 
but they have organic heart-disease, which is often 
grave. There may be evidence of embolism else- 
where, in spleen, kidney, or retina. Loss of 
consciousness is often absent in embolism, and the 
paralysis may come on suddenly or deliberately, 
and is sometimes brief in duration but sometimes 
enduring. Deep apoplectic coma should always lead 
to a suspicion that haemorrhage is the lesion, and 
this especially in cases of young persons with heart- 
disease. It is important not to let the presence 
of heart-disease exclude the idea of haemorrhage, 
because it is in such cases that the most severe forms 
of haemorrhage are met with, in consequence of 
aneurysm, due to embolism, which has ruptured. 

From softening due to thrombosis the distinction 
is often difficult. Age is no longer significant, since 
both occur in later life, but thrombosis is more 
common in extreme age. The presence of chronic 
Bright’s disease is slightly in favour of haemorrhage ; 
but atheroma, the cause of softening in later life, 
is also induced by it. In middle life advanced 
kidney-disease makes haemorrhage far more pro- 
bable. The most important diagnostic indications, 
however, are those drawn from the state of the 
heart and circulation, whether these are such 
as to conduce to the rupture of an artery or to- 
allow clot to form in it. On the one hand we 
have a full or tense pulse and hypertrophied 
strongly acting heart ; on the other a feeble pulse 
and weak often irregular heart. These indications- 
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are of great weight. Excitement at the time 
of the onset suggests haemorrhage ; depression, 
physical or mental, suggests softening. The 
occurrence of previous slight hemiplegic or other 
cerebral attacks points to softening In the attack, 
loss of consciousness is much more considerable, in 
proportion to the subsequent paralysis, in haemor- 
rhage than in softening But the distinction on this 
ground is often very difficult, since loss of 
consciousness may be absent in slight haemorrhage, 
and considerable in an extensive softening A 
deliberate onset is in favour of softening ; and so 
are much mental change, and early rigidity A 
definite fall of temperature is generally caused 
by rupture of a vessel, and so also is a nse within 
twelve hours Paralysis of sudden onset, in cases 
of tu7nour^ may be ascribed to haemorrhage into the 
growth, to which it is generally, but not always, 
due Usually, enquiry elicits a history of gradual, 
long-continued symptoms, headache and intense 
optic neuritis are strongly suggestive of a tumour 
into which a haemorrhage may have occurred, but 
moderate optic neuritis may be the effect of 
Bright’s disease and is often associated with head- 
ache 

Haemorrhage into the substance of the brain 
IS distinguished from meningeal hemorrhage by the 
pain and mental excitement being less conspicuous, 
convulsion rarer, and by the presence of symptoms 
of a local lesion Hemorrhage into the ventricles 
resembles meningeal haemorrhage m the generality 
of Its symptoms, but these usually succeed the 
s>mptoms of a circumscribed lesion 

Prognosis — During th^ early stages of the 
attack the prognosis in haemorrhage into the brain 
must be guided by the intensity of the symptoms, 
and by the place of the lesion, as far as that can be 
ascertained Death is probable if the coma is 
profound, or has not begun to lessen at the end 
of twenty-four hours, and if the early depression, or 
the subsequent rise, of temperature and pulse-rate 
is great Most cases are hopeless in which there 
IS marked interference with respiration — even hic- 
cough IS a cause of anxiety When the symptoms 
indicate ventricular haemorrhage, or haemorrhage 
into the pons, there is little chance of survival In 
meningeal haemorrhage with coma the prognosis is 
exceedingly grave After some consciousness has 
been recovered, most of thedangerof immediate death 
IS over, the freedom from much secondary pyrexia, 
from lung-congestion, and from early bed-sores, 
are favourable indications The chance of recovery 
from the paralysis is estimated by evidence of 
position of the lesion, and especially by any indica- 
tions of improvement In most cases the power of 
standing and walking, at least a little, returns, 
because each leg can be innervated to some extent 
by the hemisphere of the same side Recovery 
of the hand can only be foretold by the observed 
degree of movement regained, and its rapidity 
Early rigidity is unfavourable The danger of 
recurrence is in proportion to the extent of vascular 
disease, and the existence of irremovable causes 
of increased arterial tension Hence the prognotis 
IS rendered unfavourable by advanced age, or chronic 
renal disease, and by the evidence of general prema- 
ture decay 

Treatment. — During the attach. — Rest is the' 
most important. The patient should remain, as far 
as possible, u'here he is seized ; stilltiess must 
be secured, and all effort avoided. The posture 


should be recumbent, with the head raised, but 
without flexion of the neck. Any cause of passive 
cerebral congestion, such as a tight collar, must be 
removed. Venesection was formerly almost always 
employed in such cases — certainly too universally, 
but IS now discarded — perhaps too absolutely. Loss 
of blood lessens the force of the heart and vas- 
cular tension ; it thus hastens the cessation of 
haemorrhage It may be used with probable 
advantage if the pulse is full, bounding, and in- 
compressible, the heart acting strongly, and there 
is reason to beheve that the intracranial haemorrhage 
IS increasing. A small quantity of blood (e g eight 
ounces) should be withdrawn rapidly In ventncular 
haemorrhage, venesection is probably powerless for 
good When the indications are not perfectly clear. 
It IS not wise to employ a measure now out of 
fashion 

The object to be aimed at by other measures 
must be to lower the arterial pressure by diverting 
the blood as far as possible from the brain If 
the limbs are cold, warmth may be applied to them, 
aided by sinapisms Purgatives, as croton oil or 
calomel, will divert the blood to the capacious 
intestinal vessels Drugs which would cause con- 
traction of the vessels are to be avoided, since, 
their influence being on the smallest vessels and 
universal, their tendency is to increase artenal 
tension and haemorrhage To this, however, 
digitalis is an exception, since its action seems to be 
chiefly on arteries not smaller than those that burst 
Diuretics are useful for the same object , nitrous 
ether and jumper may be combined with digitalis 
An attempt may be made to promote contraction 
of encephahc vessels by cold to the head or 
sinapisms to the neck, according as the head is 
hotter or colder than normal. The heart should 
be allowed to fall a little below the normal m force, 
but conspicuous failure of power should be avoided 
Convulsion is effectually checked by ice to the head , 
bromide may be given if there is a tendency to the 
recurrence of convulsions 

After the attack. — Dunng the stage of irritation, 
rest must be maintained, and the patient preserved 
from all sources of excitement The bowels should 
be kept gently open by laxatives or by injections 
Stimulants must be avoided, and the diet should 
be light. Pain or delirium may be relieved by 
cold to the head, a blister to the neck, or by Indian 
hemp, bromide of potassium, or a small dose of 
hydrobroraate of hyoscine. 

During reparation the diet must be nutntious, 
but carefully regulated , and constipation of the 
bowels avoided. Upward massage of the limbs, 
and their gentle passive exercise, are wise ; and 
after all symptoms of irritation have passed, say 
in two months, gentle faradisation may improve 
muscular nutrition, and accelerate any distinct return 
of power. Nervine tonics probably aid a little the 
recovery of slightly damaged structures quinine and 
strychnine or very small doses of phos|^orus if 
there is no kidney-disease. But their influence is 
small. As a rule the spontaneous tendency to such 
recovery as the destruction of brain-tissue permits, 
obscures the influence of therapeutical measures. 
But these may wisely be adopted in the hope that 
they have some influence m augmenting the mdual 
improvement. Change of scene, and ^eerful 
mental surroundings are useful adjuncts, especially 
in the later stages of recovery. 


W. R. Gowers. 
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BRAIN, Hyperaemia of. — Synon. : Conges- 
tion of the Brain. 

Definition. —Increase in the quantity of blood 
within the capillaries of the brain, other than that 
which is merely the early stage of inflammation. 

Since neither the arteries nor the veins of the 
brain-substance can be over-distended with blood 
without capillary hypenemia, and since it is to capil- 
lary hypersemia that the functional disturbance of the 
brain is related, this may be justly taken as the 
essential pathological element in cerebral congestion. 
The congestion may be activey when the capillaries 
contain, in consequence of arterial distension or 
dilatation, an increased amount of oxygenated 
blood passing rapidly through them ; or it may be 
passivty when, from venous obstruction, the 
increas^ blood in the capillaries is slowly moving, 
and is becoming, or is in great part already, venous. 

‘ Congestion of the brain’ is often alleged because 
no other explanation of symptoms occurs to the 
mind of the practitioner, although there may be no 
real evidence of such a state. Like ‘ congestion of 
the liver,* it is often adopted merely because it is 
a convenient refuge for a destitute diagnosis, and 
pleases the patient as an explanation which both 
satisfies and gratifies him. Indeed, it is a malady 
of which both symptomatology and pathology are 
open to much question. Its existence should never be 
assumed on purely negative evidence. Its assertion 
is often so groundless as to be most discreditable to 
the profession. Some descriptions of it have been 
written entirely from cases of the cephalic sensations 
that attend hypochondriasis. 

.Etiology. — (A) Active congestion of the brain 
may be general or partial. Of the general form the 
remote causes are as follows : — Men are said to be 
more liable to it than women. Age increases its 
frequency, chiefly from the greater frequency of its 
causes ; yet children, from the sensitiveness of their 
vaso-motor system, occasionally seem to suffer from 
an active form. The * plethoric’ condition, with 
its tendency to general overfilling of the vessels, is a 
predisponent. The inunediate causes of excessive 
flow through the arteries of the brain may be thus 
staled : (i) Increase in the blood-pressure— either 

general, from excessive action of the heart (as in 
extreme hypertrophy or functional overaction) ; or 
partial, from an obstruction elsewhere, throwing an 
undue proportion of the pressure upon the cerebral 
vessels. This is seen in contraction of the aorta 
Ijeyond the orig^in of the vessels to the head, and in 
sudden contraction of a large number of the systemic 
arterioles, as those of the surface, in exposure to cold 
and in ague. It may result from cardiac excitement, 
whether due to mental or physical causes. (2) 
Active arterial dilatation of vaso-motor origin may 
be excited by prolonged mental work, severe emo- 
tion, insolation, digestive disturbances, or from the 
presence in the blood of various poisons, such as 
alcohol, and amyl-nitrite or nitroglycerin. In 
these cases the vaso-motor disturbance may precede 
and cause, or may succeed and result from, the over- 
action of the brain-tissue, which is intensified by it. 
It results from the cardiac excitement of exophthal- 
mic goitre. It seems to occur in the second stage of 
many attacks of megrim. In alcoholic poisoning 
the cerebral congestion may be in part, as Niemeyer 
suggested, secondary to the disturbance of brain- 
tissue, although the simultaneous flushing of the 
face makes this doubtful. In pyrexia the headache 
and delirium have been thought to be due to conges- 


tion, but they more likely result from the blood-state, 
(3) Lessenea atmospheric pressure may cause con- 
gestion of the brain, as in the ‘Zenith’ balloon- 
catastrophe ; and it probably occurs when divers 
pass from the increased to normal pressure. (4) 
Gravitation in the recumbent posture may alone 
cause cerebral hyperaemia, or may powerfully aid 
other causes in producing it. 

Partial active congestion of brain-tissue occurs 
chiefly from disease of the arteries, which perverts 
the local distribution of the blood-pressure; in 
organic brain-diseases, as tumour, haemorrhage, &c. ; 
after blows on the head ; and probably also from 
local overaction of special centres. In many of 
these cases it is really a slight and transient condition 
which is indistinguishable from that of local inflam- 
mation. 

(B) congestion of the brain, vihtvi general y 

is the result of impeded return of blood from the 
head. It is intense in death from all forms of suffo- 
cation or by hanging. It may be due to pressure on 
the veins in the neck, as by tumours ; pressure on 
the innominate veins by tumours or aneurysm ; or 
obstruction to the circulation from violent respiratory 
efforts, as exertion, cough, or blowing wind-instru- 
ments. It may be caused by impediments within 
the circulation, such as tricuspid insufficiency and its 
causes in the lungs, or even by disease on the left 
side of the heart. The recumbent posture assists 
all these influences. 

Partial passive congestion may occur from 
pressure on a cerebral vein, from local venous 
thrombosis, or from pressure by a growth on one of 
the cerebral sinuses. 

Anatomical Appearances. — The capillaries 
are not visible to the naked eye even when over- 
distended, but with the microscope they are seen to 
be dilated, often to twice their normal calibre. 
Their distension is indicated by a deeper and reddish 
lint of the grey substance ; and the fulness of the 
small arteries and veins shows itself in an increase, 
often very great, in the number and size of the red 
points visible on section of the white matter. In 
active congestion the arteries may be distinctly larger 
than normal ; the minute vessels of the meninges arc 
also distended. Indeed in all forms of general conges- 
tion, the state of the vessels is generally more distinct 
in the pia mater than in the substance of the brain. 
In all, however, it is chiefly the active congestion 
that would pass on to inflammation, or is really 
its first stage, that leaves distinct traces. In passive 
congestion the veins and sinuses are gorged with 
blo^. It must be remembered, however, that such 
engorgement of the veins occurs in all cases of 
death from interference with the passage of the blood 
through the thorax. The state of the cerebral veins 
must therefore be carefully compared with that of 
the veins of other organs. Active congestion may 
sometimes leave no visible traces. After a time 
blood -pigment collects outside the vessels (Bastian), 
and serous effusion into the membranes and ven- 
tricles may be found. Later on the vessels may 
be permanently distended; degenerative changes, 
consequent perhaps on the effusion of serum, may 
lead to the production of wide spaces around them ; 
and the whole brain may have undergone distinct 
wasting. It must, however, be pointed out that 
the absence or paucity of post-mortem evidence of 
active congestion is equally true of the skin, and 
does not establish its absence during life. 
Symptoms. — It is probable that many symptoms 
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have been erroneously ascribed to cerebral conges- 
tion ; some because hyperaemia, due to the mode of 
death, was found post mortem ; others because an 
assumed congestion was the readiest explanation 

The symptoms commonly referred to cerebral 
congestion may be grouped in two classes — those 
of excitement, and those of depression. Either of 
these may exist alone ; those of excitement may 
precede those of depression ; or they may partially 
co-exist. They may be slight or severe ; acute or 
chronic In all cases they are increased by the re- 
cumbent posture or depressing the head, by ex- 
piration, cough, and effort ; and they are usually 
aggravated by constipation, and by indulgence in 
alcohol 

I General — Among the symptoms of excitement 
may be mentioned mental irritability , headache, 
flight or violent, with feelings of fulness or throb- 
bing in the head, and vertiginous or other sensations ; 
derangement of the special senses, such as flashes of 
light and noises in the ears ; contraction of the 
pupils , sleeplessness ; restlessness, startings, twitch- 
mgs or slight actual convulsions , and mental ex- 
citement The pulse is quick There may be 
vomiting The face may participate in congestions 
of circulatory origin In other forms of supposed 
congestion, as in those which result from excessive 
brain-work, the face may be pale, but the nature ot 
these cases is doubtful 

Among the symptoms of depressed brain -function 
are dulness of the special senses , motor weakness , 
mental indifference and slowness , somnolence, es- 
pecially after meals , dilatation of the pupils ; and 
infrequency of the heart’s action Consciousness may 
be lost suddenly, and the loss, it is commonly 
believed, may deepen into coma, but this is seldom 
absolute As a rule there is no fever, but in 
children the temperature may be raised 

In the chrome forms of cerebral congestion, these 
symptoms, variously grouped and moderate in degree, 
continue for days, weeks, or months Their course 
is marked by great variability 

In the more acute forms of cerebral congestion, 
the symptoms of muscular spasm, of mental disturb- 
ance, or of loss of consciousness, may be so pre- 
dominant as to give a special character to the 
attack — 

a In the convulsive form pain or uneasiness in 
the head commonly precedes the muscular spasm 
The latter is usually deliberate in onset It is said 
sometimes to be unilateral at first, and afterwards 
general, but more frequently it is general through- 
out Tonic may precede clonic spasm, and the 
attack resemble an epileptic fit, or clonic spasm only 
may be present, or slight general tonic spasm 
The writer has witnessed in an adult a general attack 
of clonic convulsions as a result of a violent attack 
of cough, causing extreme cyanosis 

b The delirious form is seen under two aspects — 
<l) in old age, after emotional excitement; in 
this the wandering is slight, and often related dis- 
tinctly to the recumbent posture, or to a low posi- 
tion of the head , (2) a much more violent delirium, 
which may be due to cerebral congestion (but is less 
distinct in nature), is seen sometimes after mental 
work or emotional exatement, or after alcoholic 
poisoning. It often resembles and may end in 
mania, but there is no pyrexia Occasionally death 
results. 

c The apoplectic form is marked by sudden loss of 
consciousness, occurring commonly during effort in 


plethoric persons. The unconsciousness usually 
fasts only a few minutes, and slight general weakness 
may remain for a day or two In rare cases the 
loss of consciousness deepens into coma, with ster- 
torous breathing and relaxed sphincters, and death 
may occur from the extension of the cerebral depres- 
sion to the respiratory centres without any distinct 
lesion of the brain. It is doubtful if such cases 
should be regarded as examples of mere congestion. 

d» Vertiginous sensations sometimes give a cha- 
racter to an attack In children congestion of the 
brain is said to be a rare but occasional cause of 
convulsion or delirium Headache and contracted 
pupils make up a group of symptoms resembling 
meningitis, but fever is rarely present, and if it 
exists it IS slight, and the S3nnptoms usually come 
on suddenly and pass away in a day or two. 
Death, however, sometimes occurs soon after the 
onset, especially in the convulsive form The 
nature of such attacks is open to doubt But 
children sometimes pass rapidly into a state of 
headache, intolerance of light, and considerable 
fever, often with vomiting, and recover completely 
after twelve or twenty-four hours Such attacks 
may occur periodically and are asenbed to ‘con- 
gestion of the brain ’ The subjects, however, 
usually become liable, subsequently, to charactenstic 
megrim. 

2 Partial — Partial hypenemia leads to localised 
symptoms of excitement or depression of function 
Limited convulsion or paralysis may result Head- 
ache may be intense and local If nothing more 
than congestion is present the symptoms usually 
soon pass off, but such cases are extremely rare, to 
say the least 

Pathology. — The possibihty of the vanations 
in the quantity of blood within the brain has been 
denied on the ground that the cerebro-spinal circu- 
lation IS carried on within a closed cavity But 
the statement is untrue in the sense that is relevant 
to the problem at issue, since the communication of 
the venous sinuses of the skull, and especially of 
the venous plexuses within the ^inal canal, 
with external vessels, is free, and affords a ready 
mechanism by which the amount of blood, even m 
the distant cerebral vessels, may be varied by the 
displacement of the cerebro-spinal fluid. This, it 
will also be remembered, can pass into the pen- 
vascular spaces, and can readily yield to increased 
intravascular pressure, and thus make room for an 
increase m the quantity of blood within the artenes 
or veins 

An excessive supply of arterial blood is, in all 
organs, attended with functional activity, and it is 
easy to understand that active congestion should 
result m symptoms of excitement (mental activity 
is often conspicuous in the subjects of aortic re- 
gurgitation, in which artenal pulsation is so 
vigorous). Subsequent depression of function has 
been accounted for by infernng compression of 
brain-tissue by effused serum. The reaction of 
exhaustion may contribute In passive congestion 
the nerve-tissue is imperfectly supplied with oxy- 
genated blood, and its functions are impaired by 
the presence of effete product Hence the pre- 
dominance of symptoms of depression over those of 
irritation 

Diagnosis — The diagnosis rests on the dis- 
covery of arculatory and other causes of cerebral 
congestion ; on the circumstances of posture, effort, 
&c., under which the symptoms *came on ; on the 
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existence of concomitant congestion in other adja- 
cent parts ; on the general character of the cerebral 
symptoms ; on their speedy disappearance ; and on 
the absence, in the adult at any rate, of material 
elevation of temperature. The diagnosis of the 
special forms of cerebral congestion from the dis- 
eases which they most resemble is considered under 
the head of those diseases. It may, however, be 
mentioned that persistent focal symptoms exclude 
mere congestion. On the other hand, the condi- 
tion is most improbable in cases in which the 
various cephalic sensations of pressure, fulness, 
heat, &c., seem to the hypochondriacal sufferer to 
be certainly due to this condition. It is in these 
cases that it is within the power of the doctor to do 
great harm by encouraging the erroneous opinion. 

Prognosis. — The prognosis is generally imme- 
diately favourable ; but it must always be deter- 
mined by the gravity of the symptoms. In a 
severe attack of any form of supposed congestion 
death may occur. The apoplectic form is most 
dangerous, the convulsive least so. Degenerated 
vessels increase the immediate risk to life. After 
many attacks, permanent nutritional changes in 
the brain often supervene. 

Treatment. — The most important elements in 
the treatment of definite cerebral congestion are 
posture, removal of blood, purgation, cold to the 
head, and warm and stimulating applications to 
the surface. Whatever be the cause of active con- 
gestion, it is important to raise the patient’s head, 
so that gravitation may impede the flow and aid 
the return of the blood. By this means alone, 
insomnia from this condition may often be pre- 
vented. The removal of blood is useful in extreme 
forms of congestion, either active or passive, 
especially in those forms of active congestion in 
which the face participates. Venesection or leech- 
ing behind the ears may be employed, according to 
the severity of the attack. The relief which, in 
such cases, follows epistaxis illustrates the benefit 
thus afforded. We cannot indeed induce such 
direct relief, but a leech may be applied behind the 
ear, where there are communications between the 
circulation inside and outside the cranium. This is 
not advisable in those cases in which, from over- 
action of brain tissue, we may assume encephalic 
congestion while the surface remains pale. In 
most forms of congestion, especially in plethoric 
states, purgation is useful. It removes from the 
blood some of its serum, and it affords immediate 
relief to the cerebral circulation, by causing an 
afflux of blood to the capacious intestinal vessels. 
Diuresis is also useful. Cold to the head is of 
most value in reflex or secondary dilatation of the 
cerebral vessels, as after mental work, insolation, 
fatigue, and in some toxsemic states. In the same 
class of cases, stimulation of the peripheral nerves 
by sinapisms, blisters, &c., applied to the neck, 
and even to the soles of the feet and calves, will 
not only draw blood to the surface, but also, by 
reflex influence, assist in obtaining arterial contrac- 
tion. Hot applications to the limbs act in a similar 
manner, causing local aflSux of blood and thus 
lessening the tendency to encephalic engorgement. 
Recourse may also be had to mechanical appliances 
for increasing the quantity of blood in the limbs. 
This element in treatment is most useful in active 
congestion. Alcohol and opium should be avoided 
in all forms of active congestion, but in pasdve 
congestion they pay be of service. Bromide of 
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potassium is useful in those cases in which the con 
gestion is produced by vaso-motor disturbance. In 
passive congestion from heart-disease the treatment 
is that of the cardiac condition, digitalis, strophan- 
thus, and diuretics being of especial service. All 
persons liable to congestion of the brain should live 
regularly, avoid hot rooms, and attend carefully to 
the stomach and bowels, keeping the latter regular 
by an adequate daily aperient. 

W. R. Gowers. 

Brain, Hypertrophy of. — This term is ap- 
lied to an overgrowth of the interstitial tissue of the 
rain, the nerve-cells and fibres being often actually 
diminished both in size and number. The condition 
must be distinguished from some forms of oedema, in 
which the whole brain may be considerably larger 
than normal, and also from a normal brain of unusual 
size. In this so-called hypertrophy, the brain may 
or may not be larger than usual, but its density is 
considerably increased ; beyond this the naked-eye 
examination often shows nothing unusual. In other 
cases many of the convolutions are slightly raised, 
are quite smooth and extremely hard ; while the pia- 
arachnoid is detached from them with great ease. 
On cutting through one of these, considerable resist- 
ance is felt, the section is pale, smooth, and some- 
what mottled, and the cortical striae are obscured. 
In some instances small dense globular excrescences 
may project from the walls of the lateral ventricles. 
The disease is most common on the superficial parts 
of the brain, but any such part may be affected. 

On microscopical examination of one of these 
portions there is seen to be a great increase in the 
number of neuroglia-cells, their processes are very 
numerous, much thickened, and form a dense net- 
work ; the nerve-cells may be fewer in number and 
slightly atrophied, their arrangement being most 
irregular, so that it is almost impossible to make 
out the ordinary cortical layers. The perivascular 
connective tissue may be also slightly increased, but 
as a rule the vessels themselves are unchanged. In 
addition to these somewhat localised aggregations 
of neuroglia, there is a general increase of glia 
throughout the organ, and this with the absence of 
vascular change or of secondary degeneration suffices 
to distinguish the condition from disseminated 
sclercsis and secondary change following vascular 
lesions. 

Etiology and Symptoms. — The cause of this 
condition lies in a developmental error ; there is a 
tendency to undue growth of neurc^lia similar to 
that occurring in some forms of syringomyelia, and 
this may be associated with a defective development 
of the nervous elements. The subjects of the 
disease frequently come of a neurotic or insane 
Stock ; they are usually either imbeciles or epileptics, 
often both. Beyond this the' condition does not 
appear to give rise to any sensory or motor dis- 
turbances, and there are therefore no certain means of 
recognising it during life. A. F. Tredgold. 

BRAIN, Injuries to the. — These will be 
considered under the headings of concussion and 
compression. 

1. Concussion. — As the result of a violent 
blow or fall upon the head the brain may be 
severely shaken within the cranium, the elasticity 
of the latter also allowing of considerable squeezing 
or temporary compression being applied at the 
moment of the injury. The mere shaking of the 
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cerebral mass accounts for the symptoms of * con- 
cussion * in slight cases, but it is certain that in the 
more severe examples of concussion there are 
definite organic lesions present Of these the chief 
are haemorrhages from the thin-walled blood- 
vessels on the surface of the brain or into the 
cortex Should it happen that veins of fair size in 
the pia or dura mater have been torn, the resulting 
haemorrhages maybe so extensive as to cause actual 
symptoms of compression, but more commonly the 
extravasations are scattered widely, each being 
attended with localised tearing or bruising of the 
delicate tissues of the brain at that spot 

In the case of injuries to the head from falls or 
blows without perforation, certain definite parts are 
prone to suffer from contusion and laceration 
Usually some slight evidence of injury is found 
immediately beneath the part of the skull upon 
which the blow was received, but by far the chief 
bruising will be at the opposite point , thus if the 
occiput be struck, the anterior lobes will be contused, 
and if one parietal eminence, the opposite temporo- 
sphenoidal lobe This law, however, is greatly 
modified by the differing conditions under which 
different parts of the brain-mass are placed In the 
posterior half of the skull the brain-mass is bulky, 
and between its hinder lobes and the cerebellum is 
a strong flexible membrane, well calculated to 
break vibrations gradually, and thus to prevent 
contusion Nor are there in these regions any 
strongly marked bony ridges against which the 
brain might be forced These conditions are re- 
versed as regards the frontal and temporo-sphe- 
noidal lobes, and the consequence is that while 
severe contusions are often seen in the latter, they 
are much more rare in the cerebellum and posterior 
two-thirds of the hemispheres In cases of com- 
pound fracture, with tearing of the dura mater and 
deep depression of bone, the brain-substance may, 
of course, be injured at any part, but even in respect 
to this kind of violence the hinder regions of the 
skull are specially protected Occasionally the 
contusion of part of the brain with its attendant 
haemorrhage gives rise to localising symptoms 
Thus injury to the left infenor frontal convolution 
may produce aphasia, to one or other part of the 
ascending frontal and parietal convolutions weak- 
ness of the opposite arm or leg or of some group 
of muscles in either limb {see Fig i, in Brain, 
Tumours of) Such paralytic symptoms following 
concussion are as a rule wholly recovered from after 
the lapse of a few days or weeks This is, un- 
fortunately, not always the case if one or other of 
the cranial nerves have been torn across or other- 
wise damaged at the time of the injury to the head 
The olfactory lobes, the optic nerves, and occa- 
sionally the third, fourth, or sixth nerves have been 
known to be completely and permanently paralysed 
as the result of a severe fall on the head, and this is 
most likely to occur if a fracture of the cranial base 
has passed through the foramina at which the nerves 
involved emerge With a fracture of the middle 
fossa either the facial nerve in the aquaeductus 
Fallopii or the auditory nerve is often damaged. 
These injuries to cranial nerves are so important 
from the point of view of prognosis (since they 
are likely to prove permanent in their results, 
while the recovery from the accompanying con- 
cussion of the brain is in most cases complete) 
that they should be carefully sought for in every 
case. Their occurrence is to be suspected whenever 
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the parts supplied by a cranial nerve are completely 
paralysed without accompanying symptoms indicative 
of severe lesion of the brain-mass Here it should be 
noted that even small traumatic haemorrhages into 
certain parts of the brain have an importance quite out 
of proportion to their size, owing to their special site 
Thus in some cases of concussion which have proved 
fatal, punctiform haemorrhages have been discovered 
in the pons Varolii and floor of the fourth ventncle, 
where the cardiac and respiratory centres are placed 
In such examples of fatal concussion the whole 
surface of the brain is found to be intensely con- 
gested at the time of the post-mortem examination 
We may safely assume that in all severe cases of 
concussion which do not prove fatal, i e. the great 
majority, there is immediately after the injury a 
period of shock and depression of the heart’s action 
in which the brain is comparatively bloodless, and 
Its functions therefore suspended, but that this st^e 
is succeeded by a reaction in which all the cerebral 
arteries dilate and the whole brain becomes engorged 
with blood, especially the parts situated near the 
surface {see Brain, Congestion of) This high 
degree of congestion no doubt explains the severe 
headache so constantly met with, and may also 
account for the occasional occurrence of general 
epileptiform convulsions The latter are more 
frequently met with m children than in adults, and 
may be so severe and so frequent as to threaten a 
fatal issue It is important to remember that the 
administration of a general ansesthetic (ether or 
chloroform) will probably put an end to such 
dangerous convulsions 

Symptoms —In slight cases there is no real 
unconsciousness, merely a temporary giddiness and 
loss of brain-power, succeedea by headache with 
perhaps some strange or inconsequent action In 
the gravest cases there may be found prolonged 
insensibility, and then the periods of reaction and 
of gradual recovery are of equally long duration. 
The symptoms may be conveniently grouped into 
four stages The first stage is that of collapse^ m 
which there is more or less complete loss of 
consciousness, pallor of the skin, and coldness of 
the extremities, due to feebleness of the heart’s 
action, the respiration showing a similar depression 
and being shallow and feeble In fact, the condi- 
tion and appearance of a man badly concussed may 
closely simulate death, and the mistake has fre- 
quently been made on the field of battle and else- 
where The state of the pupils is neither constant 
nor of any practical importance, so long as fixed 
mydnasis be not present, in which case compression 
of, or very severe damage to, the brain is to be 
suspected It is of great importance, in this stage, 
to establish the absence of all forms of paialysis. 
If any asymmetrical symptoms are present, the 
case IS more than concussion The second 
stage IS that of Reaction, After the collapse 
has lasted some little time (half an hour to 
two, three, or more hours), it begins to pass off. 
The patient moans, manifests discomfort, turns on 
his side, and draws his knees up. Very often at 
this period sickness occurs, and it is almost 
invariable if the patient’s stomach was full at the 
time of the accident. Consciousness is now usually 
restored, and, by rousing, the patient may be 
induced to speak and to tell his name Gradually 
dunng a period of some hours the case passes into 
the third stage of drawsmess. The pulse is now 
relaxed and full, the skin warm or even hot, the 
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face somewhat flushed, and the pupils con* 
tracted. The patient can only be awakened 
with difficulty. It is, however, always possible 
to awaken him, and he usually rouses himself 
to the calls of nature. His answers to ques- 
tions are often confused or irrelevant, and there 
may be extreme irritability on being roused, 
sometimes even delirium. Very commonly the 
pulse is irregular , especially if the patient be young. 
At this stage again care must be taken to ascertain 
whether there are any asymmetrical symptoms — any 
weakness of a limb, of one side of the face, or of any 
single eye-muscle. If the patient passes his urine or 
feces into the bed, or if there is any long-continued 
retention of urine, the case is not one of ordinary 
concussion. The sleepy stage may last for a day 
or for a week, and it is in severe cases so well- 
marked that the patient’s eyelids may be held 
open and the pupils examined without awaking 
him. During this stage the measures of treatment 
called for are spare diet, purgation, cold to the 
head, and quiet. It may be necessary to use the 
nasal tube for feeding. When the sleepy stage 
passes off, the patient is left weary, torpid, unfit 
for mental effort, and often with distressing head- 
ache. This is the final stage of gradual conva- 
Itscmce^ and its duration, before complete return to 
health ensues, varies greatly. Loss of memory, 
irritability of temper, and unusual susceptibility to 
alcoholic stimulation, are three results of severe 
concussion, which are the most constant and the 
most persistent. Loss of sexual power, homicidal 
or suicidal impulses, epileptiform fits, and true 
insanity are some of the graver and less common 
results of injuries to the head. But however long 
the patient may be incapacitated from work and 
however hopeless the condition may appear to be, 
a favourable prognosis may safely be given in the 
great majority of cases. Recovery from a condition 
of complete mental torpor, delirium, or even 
mania lasting several weeks has often been 
observed. On the other hand death may occur 
during the first stage, but in these fatal cases there 
is as a rule extensive damage to the brain 
associated with fracture of the skull. It is most 
important to remember that compression of the 
brain from meningeal haemorrhage may supervene 
on concussion, and its symptoms be grafted on to 
those of the latter. The following symptoms should 
arouse suspicion: — (i) relapse into complete veazon- 
sciousness, from which the strongest stimuli will 
not rouse the patient ; (2) stertor of breathing ; 
(3) flushing of the surface, with a steadily rising 
temperature ; (4) convulsive movements of the 
limbs followed by their paralysis; (5) fixed wide 
dilatation of the pupils (mydriasis). 

Treatment. — During the stage of collapse there 
is but little required beyond assisting the circulation 
by the application of hot blankets to the skin. If 
the pulse be extremely feeble a subcutaneous injec- 
tion of strychnine (gr. is better than the adminis- 
tration of alcohol. 

After reaction has set in, a free action of the 
bowels should be obtained by giving 5-8 grains of 
calomel, followed by a saline draught. The room 
or bed should be darkened, and during the sleepy 
Stage the patient should only be roused for purposes 
of te^ng. The diet for some days should consist 
principally of fluids. Care should be taken that 
the bladder does not become over-distended, a 
point somewhat apt to be overlooked. To relieve 


subsequent headache, and to diminish the irriia* 
bility, often present in the third stage, cold to the 
head is most useful, and is best applied by means 
of iced-water running through Leiter’s tubes, or 
pounded ice in an india-rubber cap, secured be- 
neath the chin. Antipyrine, bromide of potassium, 
and sulphonal are sedatives worthy of trial in cases 
of very marked reaction or delirium. Constant 
watching may be necessary for many days or weeks 
after severe concussion, and it must be remembered 
that such cases are liable to violent outbursts if 
allowed to indulge in alcohol. The only safe 
course is total abstinence for long afterwards. 

II. Compression. — The brain is compressed in 
the pathological sense whenever its structure is so 
squeezed that its functions are in any degree inter- 
fered with. This squeezing may be effected either 
by the effusion of blood within the skull, the growth 
of a tumour, the accumulation of pus or serum, or 
lastly by the depression of some large portion of the 
bony parietes. As already noted, a temporary com- 
pression occurs in many cases of ordinary concussion 
with or without fracture, but the general belief that 
depressed fractures are frequently the cause of com- 
pression is probably a mistake. In such cases the 
fragment displaced is rarely of sufficient size to 
cause serious compression of the contents of the 
skull, and the symptoms usually supposed to indicate 
that state are really due in most cases to laceration 
and contusion, or to subsequent inflammation. 

By far the best examples of uncomplicated com- 
pression of brain are supplied to us by the not very 
infrequent cases in which one middle meningeal 
artery is injured, and a large blood-clot is effused 
between the dura mater and bone. It is from 
observation of cases of this kind that the assertion 
is justified, that a very considerable intrusion into 
the skull may be permitted without the production 
of any symptoms. No doubt the suddenness or 
otherwise has much to do with the results, but there 
seems good reason to believe that, as a rule, the 
brain will easily accommodate itself to quantities 
not exceeding an ounce or two, and that usually as 
large a quantity as four or five ounces is required to 
cause death. It is very rarely indeed that a de- 
pression of bone in the least approaches such an extent 
of intrusion as this, and the majority of such cases 
are, as regards the amount of possible squeezing, 
uite trivial. The manner in which the accommo- 
ation is effected is by the removal of the fluid 
contents of the skull — first the subarachnoid fluid, 
and secondly the blood. Of the blood-vessels the 
veins and venous sinuses are probably emptied first, 
and lastly the arteries and capillaries. A brain in 
a state of strong compression is an exsanguine 
brain. In this respect, the brain in the last stage of 
compression differs very much from that in cases of 
insensibility from concussion or contusion. It by no 
means follows that because the brain is pale the 
face should be pale also ; but it is perhaps usually 
the case that extreme compression so much enfeebles 
the heart’s action that the pulse is weak or flickering, 
the respiration shallow and irregular, and the skin 
pale and cold. That stertorous breathing, a 
laboured pulse, and a suffused and dusky countenance 
are (as according to the classical description) symp- 
toms of compression, is probably for the majority of 
cases a mistake. Such a group much more frequently 
denotes laceration, contusion, or central extravasa* 
tion. Nor is it true that hemiplegia, exceptinp of 
the most transitory kind, is often due to compression. 
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A clot of blood poured out over one hemisphere 
may, if rapidly effused, produce for a while weak- 
ness of the opposite limbs, but the brain-mass is soft 
enough to allow of considerable yielding, and in the 
course of a few hours the effects of the displacement 
will have become general, and not local In a case 
recorded by the writers in which a post-mortem 
examination, some weeks later, proved the presence 
of a large blood-clot, there had been partial hemi- 
plegia without unconsciousness at first, but on the 
next day all trace of it had disappeared, and it never 
returned In many of the cases of bleeding between 
the dura mater and the bone, from the meningeal 
artery, the hsemorrhage takes place on several 
different occasions, with, it may be, intervals of a 
day or two, much as is often observed m wounds of 
arteries, such as the palmar arch Thus, the ob- 
server is able to appreciate the symptoms caused by 
different degrees of compression, and further proof 
IS afforded that, if the intruded quantity be but 
moderate, the brain bears it without obvious incon- 
venience Often at the autopsy it is quite easy to 
distinguish clots of very different dates, and to feel 
sure that the original one was of considerable size It 
IS clear then that in speaking of the symptoms of com- 
pression we must allow for differences in amount of 
the compressing substance, and also for differences 
in the rapidity or suddenness of its application 
When compression is produced suddenly, as by a 
large fragment of bone dnven down, the case is 
almost invariably complicated by contusion If 
paralysis or even insensibility be present, it is usually 
impossible to say to which lesion they are really 
due We may, however, hold it almost certain, 
from what we know of other cases, that the effects 
in such would be a temporary hemiplegia, with 
symptoms of shock, if the depression were but 
moderate , and insensibility, probably soon followed 
by death, if the depression were very great The 
cases m which depression of bone has alone been 
sufficient to produce long-continued compression 
w ith insensibility are possibly somewhat apocryphal 
It is possible that compression under such circum- 
stances might be attended by stertor and laboured 
pulse, but it IS possible also that the pulse might be 
extremely feeble, the countenance pale, and inspira- 
tory efforts weak and irregular 

1 he depression of bone is perhaps the only con- 
dition which can be supposed capable of producing 
compression suddenly When blood is poured out 
from a ruptured artery, the symptoms come on 
rather gradually The patient complains perhaps 
of headache, and then becomes more or less con- 
fused in manner, his gait is unsteady, and the limbs 
on the side opposite to the injury show special 
weakness Vomiting may occur and the weakened 
limbs may twitch, and unless, as is often the case, 
the intracranial bleeding stops, these symptoms are 
soon lost in a state of complete insensibility, with 
pale face, feeble pulse, and symptoms of shock 
Convulsions may now occur, and death often super- 
venes very quickly. In such a case the whole 
course of the symptoms may occupy less than an 
hour. The surgeon ought, of course, to trephine 
and let out the blood, and he must be prompt, or 
his patient may die during his preparations. More 
commonly this rapid termination occurs unexpected- 
ly after one or more previous attacks of t^porary 
head-symptoms, and the patient may have appeared 
quite well in the intervals. In cases m which the 
symptoms progress without interruption, their rapi- 


dity, no doubt, depends upon the size of the vessel 
ruptured Certain special sjmiptoms will also 
depend upon the preci^ position taken up by the 
clot, which may chance to press upon special nerve- 
trunks as well as upon the brain-mass. In ordinary 
cases the clot is beneath the squamous bone and the 
lower part of the parietal, and passes downwards 
into the middle fossa. In the latter region it may 
press upon the nerves going to the sphenoidal 
fissure , and it is of importance for the surgeon to 
know that dilatation of the pupil on the affected side 
is often produced. This important symptom is 
probably due to pressure upon the third nerve. 

There is yet another class of cases of compression 
in which that condition is produced by the slow ac- 
cumulation of the products of inflammation within 
the skull. Much will depend, as regards special 
symptoms, upon the position of the abscess, either 
within or without the brain. If in the substance of 
the brain, it must more or less disorganise its 
structure, and thus cause symptoms due to laceration 
as well as compression Under such conditions 
some degree of hemiplegia, with, probably, pre- 
ceding spasms of limbs, can scarcely fail to be pre- 
sent Now and then cases occur in which an irre- 
gular sinus leads into an abscess-cavity in the brain, 
and this sinus being sometimes free and sometimes 
blocked, the surgeon has repeated opportunity of 
estimating the effects of filling of the cavity. In 
such cases, headache, stupor, umlateral twitching 
of limbs, partial hemiplegia, with perhaps vomiting 
and, It may be, general convulsions, are the symp- 
toms to be expected The position of the abscess as 
regards different regions of the brain is also of much 
importance, but its discussion cannot be entered 
upon in any detail here, and it obviously concerns 
rather disorganisation of structure than simple com- 
pression In one case, seen by the writers, epileptic 
convulsions, repeated so frequently as to be almost 
continuous and accompanied by complete uncon- 
sciousness, were cured by trephining and letting out 
a quantity of clear fluid which h^ existed under 
high tension in the substance of the brain The 
condition had apparently resulted from old injury 
to the head 

When a large accumulation of pus takes place 
between the bone and dura mater, the symptoms 
produced are much the same as those caused by 
blood -clot. We must make, however, much 
allowance for the fact that these cases are almost 
always attended by meningitis, and thus the sym- 
ptoms of compression are masked by those due to 
inflammation Chronic abscess under the bone 
without arachnitis may occur now and then in 
syphilitic and other disease of the cranial bones, but 
such cases are very rare. They vnll differ from 
those of haemorrhage in that the symptoms are 
always produced very slowly The wnters once had 
the opjwrtumty of watching such a case, m which 
the patient died of compression, very gradually 
produced by an mcreasing collection of pus between 
the bone and dura mater, and without any compli- 
cation. The chief symptom was constant wearing 
headache, which prevented sleep. The man was 
pale and feeble, but not paralysed in any part, 
excepting that both eyelids drooped. He was 
rational, but spoke slowly, as if m a state of partial 
stupor During the last two or three days of life 
he had convulsions ; and finally, for twenty- 
four hours, he was in a state of increasing insensi- 
bUity. 
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Diagnosis, — It will be seen from what has been 
said above that the diagnosis of compression by sym- 
ptoms is exceedingly difficult, and that the utmost 
use must be made of the history in each individual 
case. In those of compression by blood after injury 
to a meningeal artery, there is almost always the 
fact that the patient, between the date of the injury 
and the supervention of symptoms, had an interval 
during which there appeared to be little the matter, 
or in which the ordinary symptoms of concussion 
were present. This history is, if the symptoms 
have developed rapidly and without the signs of 
inflammation, by itself conclusive for diagnosis. 
The pupils become widely dilated, and do not respond 
to light. The pupil on the side of the haemorrhage 
is first and most aftected. The limbs become first 
convulsed and then paralysed, those on the opposite 
side to the haemorrhage are first and most affected. 
Under such conditions trephining ought to be at 
once resorted to. A trephine of at least one inch 
diameter should be applied over the anterior branch 
of the middle meningesd artery (on the side indicated 
by the above rules). If no extravasation is found 
between the dura mater and bone, the former 
should be incised and any clot on the surface of the 
brain gently removed. In rare cases the posterior 
branch of the meningeal is torn, necessitating the 
opening being made through the posterior part of the 
parietal bone. 

The diagnosis of abscess in the brain-substance is 
discussed elsewhere. See Brain and Meninges, 
Septic Diseases of. 

Jonathan Hutchinson. 

Jonathan Hutchinson, jun. 

BRAIN, Laceration Brain, Injuries 

of. 

BRAIN, Malformations of.— See Monstro- 
sities and Malformations. 

BRAIN, Malignant Diseases of.— B rain, 
Tumours and New Growths of, 

BRAIN, Membranes or Meninges of, Dis- 
eases of. — See Meninges, Diseases of. 

BRAIN, Morbid Growths of.See Brain, 
Tumours and New Growths of. 

BRAIN, CEdema of. — Definition. — Infiltra- 
tion of the brain and pia mater with serum. 

i^TiOLOGY and Pathology.— In chronic mala- 
dies attended with general oedema, especially Bright’s 
disease, there is an increased amount of fluid around 
the brain— in the meshes of the pia mater and be- 
tween the convolutions — and also in the ventricles. 
Occasionally the cerebral substance is infiltrated ; 
but this is uncommon, and it probably occurs only 
when there is some change in the cerebral structure. 
The perivascular canals normally afford a ready 
means of escape for effused serum, and in Bright’s 
disease, at least, the substance of the brain is often 
remarkably firm, so as to present a contrast to the 
condition of other organs. But apart from any 
general disease, all spaces that result from a diminu- 
tion in the volume of the structures within the skull 
are fill^ by serum. Thus in senile atrophy of 
the brain, the space between the sunken convolu- 
tions is occupied by serum, and the ventricles con- 
tain an excess of fluid. The brain-tissue may also 
appear to contain more fluid than usual, in conse- 
quence of the presence of serum in the enlarged 
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perivascular canals. Such effusion is also met with 
in those forms of insanity in which there are de- 
generative changes in the brain with a diminution 
in its volume. It is seen also in cases of rapid 
course, in which functional excitement is attended 
with some vascular disturbance. Conditions of h/per- 
cemia and inflammation are attended with efiusion 
of serum in the brain, as in other organs, and it is 
in cases of inflammation that the greatest amount of 
oedema is met with, but this condition is not included 
in the common use of the name. In passive con- 
gestion, however, such as results from heart-disease, 
enough serum may escape from the distended vessels 
to give rise to a condition of oedema ; but it is pro- 
bable that when the excess is more than trifling, 
room is made for it by wasting of the nerve-elements, 
the result of the continued pressure to which they 
are exposed. 

When the degree of oedema is considerable, the 
cerebral substance may be enlarged, the convolutions 
being flattened ; and the tissue is lessened in con- 
sistence owing to the infiltration of the cerebral 
tissue by the liquid, and the separation by it of the 
nerve-elements. A microscopical section shows empty 
round and oval spaces between the cells and fibres, 
limited by delicate tracts of the separated neuroglial 
tissue. Similar softening is seen in the neighbour- 
hood of effusions of fluid into the ventricles; the 
brain-tissue, for a depth of some lines from the 
ependyma, being softened to a pulpy consistence. 
Post-mortem imbibition always increases the appa- 
rent amount of the oedema and the degree of the 
softening, because the nerve-elements quickly begin 
to break up after death. In simple oedema the 
tissue remains pale, and the grey substance may be 
paler than usual. 

Symptoms. — Little is known of the symptoms of 
oedema of the brain. The pathological state is usually 
secondary to some other condition, the symptoms of 
which mask any that the oedema itself may possibly 
cause. General oedema seems attended by slow 
diminution of mental power and motor force, which 
may be in part due to it, but has other possible 
causes in most cases. The effusion of serum in con- 
gestion, and consequent pressure on the nerve-ele- 
ments, has been considered as the cause of the 
symptoms of depression common in that condition. 
Cases occasionally occur in which effusion of serum 
into the ventricles and the pia mater is the only 
post-mortem condition to be found after an apoplec- 
tiform seizure, and such cases are often spoken of as 
instances of serous apoplexy. See Apoplexy, Cere- 
bral. 

Treatment.— The treatment of cerebral oedema 
is usually secondary to the condition, commonly 
conspicuous enough, which is its cause — Bright’s 
disease, passive cerebral congestion, &c. If oedema 
be suspected where no causal indication for treat- 
ment exists, purgatives and diuretics, with iron if 
there be debility, are the remedies most likely to be 
of service. But where a diagnosis is speculative, 
treatment necessarily lacks a confident basis. 

The effusion of fluid into the ventricles is described 
under Hydrocephalus. 

W. R. Gowers. 

BRAIN, Sclerosis of.— See Spinal Cord, 
Special Diseases of ; Multiple Sclerosis. 

BRAIN AND MENINGES, Septic Diseases 

of. — It is impossible to draw any line of demarca- 
tion between a septic inflammation, whether 
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general or localised, originating on the surface of 
the brain internal to the dura mater, and a similar 
inflammation originating in the substance of the 
brain In all cases these inflammatory affections 
are caused by the introduction of septic micro- 
organisms The same micro-orgamsm may cause 
an abscess to originate on the surface, or may 
commence its action deep in the cerebral mass 
The same predisposing cause, e g chronic purulent 
otitis media, may cause an inflammation on the 
surface, diffused or localised, with or without the 
formation of pus It may also be the predisposing 
cause of a deep cerebral abscess — indeed, the two 
conditions may be and often are present at the same 
time 

Pathologically, no line of demarcation can be 
drawn, since the ordinary form of diffused septic 
inflammation affecting the arachnoid and pia mater 
or septic lepto- meningitis is always associated with 
more or less inflammation of the tissue of the 
brain, commencing on the surface where the vessels 
enter from the dura mater, and gradually spreading 
inwards so that lepto-menmgitis and encephalitis 
are always present together In a similar way, if 
the inflammation is localised an abscess may form 
on the surface, invading to a greater or less extent 
the brain-substance 

For practical clinical work it is most important 
that these points should be thoroughly appreciated. 

It IS disappointing at first to think that the 
differential diagnosis between an abscess on the 
surface and an abscess deep in the substance of the 
brain is ver}^ uncertain, yet experience shows that 
even moderate certitude is impossible 

^Etiology and Pathology —It is obvious 
that, m certain injuries of the head and brain, 
septic micro-organisms enter the meninges, or sub- 
stance of the brain, or both, at the moment the 
injury is inflicted These may give rise to primary 
encephalitis or meningitis In certain cases of 
injury and in some cases of disease the organisms 
reach the area of their operations in an indirect, 
and sometimes by an unknown route Thus are 
produced secondary encephalitis and meningitis 

The organisms may reach the brain and meninges 
by several routes The direction of their line of 
march is sometimes clearly evident ; in other cases 
the route is rather hypothetical. Where the organ- 
isms are introduced as the result of injury or of 
disease, they generally take one of the following 
routes ( I ) By direct extension from the region of 
the scalp or skull, or both. The dura mater is a 
good barrier against septic infection of the meninges, 
but in some cases it is unable to resist the growth 
of germs, and so we may get either local lepto- 
meningo-encephahtis, or an abscess upon or in the 
brain, or a general lepto-meningo-encephalitis 
(2) By the venous system infection may take place 
by progressive thrombosis, or by a process known as 
‘ reflex propagation, owing to a thrombus causing 
a reversal of the blood-stream, which may sweep 
organisms towards a certain region. (3) By the 
perivascular lymphatic sheaths of the arteries. (4) 
By an anastomosing lymphatic space. Thus germs 
may pass from the galea to the subdural space, as m 
erj'sipelas of the scalp (5) By perineural lym- 
phatics, such as those communicating with the sub- 
arachnoid space. (6) By metastatic mfecUon, the 
pnmary septic focus being in the head or some 
other part of the body, i.e. ordinary pysemic in- 
fection. 
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1 . Diffused Septio Inflammation {septic 
meuingo-encephahtis). 

Pathology. — The earliest change is intense 
hyperaemia with punctiform haemorrhages in the 
pia mater, the vasculanty of which becomes ve^ 
evident. Very soon the inflammatory exudation is 
poured into the subarachnoidal space and increases 
the amount of subarachnoid fluid and consequently 
alters the character of the cerebro-spinal fluid 
The exudation, clear at first, soon becomes red, 
and finally turbid owing to the presence of leuco- 
cytes This condition may increase so that there is 
defimte pus and flakes of lymph are deposited upon 
the pia mater and arachnoid The inflammatory 
process extends into the cortex of the brain, which 
becomes softer than normal and oedematous 
Under the microscope the inflammatory process can 
be seen extending from the pia mater into the 
cortex along the periarterial lymphatic sheaths. 
In injunes of the skull the inflammation usually 
commences in the region of the fracture, either on 
the vault of the skull or on the base , so clinically 
two forms of lepto-meningitis are found, viz. of the 
convexity and of the base In disease the l)asal 
form IS by far the more common, owmg to the 
great frequency of complications from chronic 
suppurative otitis media 

Symptoms — The onset is usually indistinguish- 
able from that of any acute septic disease — headache, 
fever, shivering, or even ngors This stage lasts 
from a few hours to 24 hours 

Stage of imtatton — The patient becomes very 
restless and often delirious The pain in the head 
increases and may become distressing There is 
marked photophobia and intolerance of noise The 
pupils are e<jual and contracted, reacting to light 
Optic neuntis usually commences in this stage 
Convulsions are not constant in their appearance, 
and when present vary both in degree and distribu- 
tion As the convulsions recur the muscles con- 
cerned become progressively weaker ; the patient 
becomes more and more drowsy and finally insen- 
sible During this period the pupils begin to 
dilate, as a rule unequally, and their reaction to 
light IS slight or absent. 

Stage of paralysis. — Convulsions, if present, 
cease and the muscles become paralysed The 
paralysis setsm even if no convulsions have occurred, 
and may vary in extent from a small group of 
muscles to hemiplegia, or complete muscular 
paralysis. The patient lies insensible and motionless 
and the respirations are accomjponied with marked 
stertor This comatose condition vanes m duration 
from one to two or three days, and the fiatient usually 
dies withm a week of the onset of the disease. The 
pupils become widely dilated on both sides and are 
insensible to light The pulse is quick and bound- 
ing at first, and as the compression increases it 
becomes slower, only to increase again and gradu- 
ally weaken dunng the final stage. The respira- 
tions are regular and deep at first, become rapid 
and superficial in the final stage, and cease before 
the heart stops. The temperature as a rule is raised , 
varying from 101° to 104® and rising to io6® F 
towards death. Sometimes it is scarcely raised 
at all, and may even be subnormal. 

Diagnosis. — At the onset this is impossible, 
unless there are reasons for suspecting its occurrence 
For the differential dis^osis from the effects (rf 
contusions or lacerations of the brain, see Brain, 
Injunes of. Differences in the symptoms may help 
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us in distin^ishing meningitis of the convexity 
from meningitis of the base. In basal meningitis 
(tf ) retraction of the head and rigidity of its extensor 
muscles come on earlyi and are fairly characteristic ; 
{b) optic neuritis is more constant in its presence, 
is more intense, and comes on earlier; (^) squint 
from spasm, or paralysis of one or more of the 
ocular muscles, is usually an early and characteristic 
symptom. In convexity-meningitis (a) convulsions 
come on earlier, and are more frequent ; (Jb) the 
convulsions are more likely to be localised at first 
to definite groups of muscles. 

Prognosis and Treatment.— It is probable 
that no case of diffused septic meningo-encephahtis 
has recovered. No treatment, medical or surgical, 
appears to have any definite influence upon the 
course of the disease. Draining the subarachnoid 
space has been tried several times without 
success. 

II. Cerebral Abscess. — iETioLOcv. — All abs- 
cessesof the brain are caused by micro-organisms, but 
in many cases it is impo.ssible to state the exact path 
by which the germs reach the particular region of 
brain-substance affected. This question has already 
been discussed at the commencement of the 
article. The causes of cerebral abscess are: (i) 
Chronic purulent otitis media is by far the most 
common cause, and the resulting abscess is situated 
generally either in the temporo-sphenoidal lobe 
or in the cerebellum. An abscess is rather more 
frequent on the right side than on the left. 
Abscess in the cerebrum from this cause is about 
four times as frequent as in the cerebellum, (2) 
Injuries of the he^ may be followed by abscess of 
the brain, which is most common in the frontal and 
parietal regions. (3) Disease of the cranial bones^ 
usually syphilitic or tubercular, is a rather un- 
common cause. Necrosis of the upper jaw from 
phosphorus-poisoning has been known to cause 
cerebral abscess. (4) Pyamic abscesses may 
occur in the brain and are usually multiple. 
Empyema and bronchiectasis form the most common 
primary foci. 

Pathology. — The abscess may be a very acute 
one, with no distinguishing wall demarcating it 
from the surrounding cerebral substance. These 
are generally caused by septic infection from a 
punctured wound. As a rule the ordinary cerebral 
abscess, e.g. the one secondary to chronic purulent 
otitis media, forms gradually and has a very definite 
wall or capsule which definitely separates it from 
the surrounding brain-tissue. In such cases the 
pus often smells offensively. The abscess may 
remain in a quiescent state for quite a long time 
and may then suddenly increase in size, causing 
rapidly progressing symptoms. In some cases 
the abscess bursts into the ventricles of the 
brain, or on to the surface, causing a suppurative 
lepto-meningitis. In rare cases the pus may be 
discharged to the exterior, either into the ear by 
perforating the tegmen tympani or through an 
erosion in the temporal bone. 

Symptoms. — {1) Acute cerebral abscess. — The 
symptoms of this are sometimes very similar to 
those of meningitis ; in fact lepto-meningitis is 
usually present at the same time. Intense head- 
ache with high temperature associated with rigors 
is ra^dly followed by symptoms of cerebral com- 
pression, and the patient dies in a comatose 
condition within from one to three weeks of the 
onset. 


(2) Chronic cerebral abscess. — In this case there 
are well-recognised general symptoms, caused 
chiefly by the increas^ cerebral pressure ; they 
are often present in conditions causing such 
pressure apart from the abscess. These symptoms 
are : — 

Persistent headache, often most distressing and 
limited to one side of the head, soon accompanied 
by drowsiness. The onset of optic neuritis is 
usually early and should be carefully looked for. 
It may be absent altogether or develop late in the 
progress of the disease. The temperature is 
characteristically subnormal, with an occasional 
sudden rise to 104®, often accompanied by a rigor. 
Vomiting is generally present. 

In addition to these general symptoms there may 
be others which may aid us in localising the 
abscess. Such localising symptoms are not 
always present, and in these cases the patient may 
die with the general symptoms only. The local 
symptoms depend upon the situation of the 
abscess. 

(a) Abicess in the tempoi^o-sphenoidal lobe, by 
exerting pressure upon the internal capsule, may 
cause paresis or paralysis of the whole or a part of 
the opposite side of the body. If on the left side 
it may lead to disturbance of speech. 

{b) Abscess in the cerebellum is usually accom- 
panied by very intense optic neuritis, and the 
vomiting is usually persistent and distressing. In 
the early stage inco-ordination of the patient’s gait 
is characteristic. Later on retraction of the head 
and symptoms indicating unusually severe pressure 
upon the medulla oblongata, such as slow pulse 
and respiration, are usually present. Cases have 
been recorded in which there was paralysis of the 
muscles of the same side of the body as the 
abscess in the cerebellum. 

(c) Abscess in the sensori-motor area is shown by 
the presence of convulsions, or of localised paralysis 
according to the exact situation of the lesion. 

Diagnosis. — The diagnosis of abscess of the 
brain is often a matter of extreme difficulty. On 
the one hand we have to distinguish it from the 
other septic diseases of the brain and its meninges*, 
and, on the other, from tumours of the brain, 
especially in the case of the chronic abscesses which 
may closely resemble the former in their clinical 
features. In addition to this we have to bear in 
mind the possibility of phlebitis of the lateral sinus 
being confused with cerebral abscess ; indeed, it is 
occasionally present at the same time. Headache 
and vomiting vary so much in character and in 
degree that they often afford but little help in the 
diagnosis, e.g. a very localised headache may be 
present both in the case of abscess of the brain 
and in thrombosis of the lateral sinus ; on the 
other hand, in both of these conditions the head- 
ache may be quite diffused. Vomitings too, aids 
us but little in the diagnosis excepting when its 
unusual violence leads us to suspect an abscess in 
the cerebellum. Optic Neuritis is never present 
in uncomplicated phlebitis of the lateral sinus. It 
is usually present in abscess of the brain and can 
be looked upon as a most important diagnostic 
symptom. This symptom is usually present in 
meningo-encephalitis, but the patient usually dies 
before the condition becomes at all marked. The 
pulse when very slow is in favour of a cerebral 
abscess ; if very rapid and very weak, phlebitis of 
the sinus is more probable. A subnormal tempera- 
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ture IS in favour of abscess of the brain, whereas a 
markedly remittent one rather indicates sinus- 
thrombosis. As far as these general symptoms are 
concerned, they aid us but little, if at all, in 
diagnosing between a marked cerebral abscess and 
a tumour of the brain To diagnose between 
these two conditions it is most important to look for 
any predisposing cause, such as a previous injury 
or the existence of chronic suppuration in the 
neighbourhood of the cranium, whether in the ear, 
nose, or other region 

Prognosis — If the pus be not evacuated the 
prognosis is most serious, nearly every case ending 
fatally. With prompt surgical interference the 
results are extraordinarily good, e g. MacEwen 
reports i8 recoveries out of 19 cases 

Treatment — This is of course purely surgical. 
As soon as the presence of pus is suspected an 
attempt should be made to evacuate it When the 
situation of the pus is indicated with reasonable 
certainty, the opening in the skull should be made 
as nearly as possible directly over the abscess 
When in the temporo-sphenoidal lobe, the pus is 
usually found in that part of the lobe adjacent to 
the tegmen tympani The best spot for the centre 
of the opening in the bone is a point a quarter of 
an inch behind, and three quarters of an inch above, 
the centre of the external auditory meatus When 
in the cerebellum, the centre of the opening should 
be one and a half inches behind, and a quarter of 
an inch below, the cerrtre of the external auditory 
meatus When the abscess is thought to be in 
other parts of the brain an opening should be made 
over the most likely spot In cutting a flap of scalp 
one must bear in mind that it may be necessary to 
enlarge considerably the opening in the bone some 
distance from the original one , hence the scalp-flap 
should be of sulhcient size to allow for such a con- 
tingency When the presence of pus in the brain 
is fairly certain, but when there are no indications 
concerning its position, the operator must be pre- 
pared to search in eveiy likely spot Fortunately 
in the great majority of cases the pus can be 
reached by one scalp flap and one opening in the 
bone The operation performed by the writer is 
as follows A suitable semicircular scalp-flap 
having been made, the bone is perforated by a 
trephine-dnll or other suitable instrument at a spot 
one and a quarter inches behind and a quarter of 
an inch above the centre of the external auditory 
meatus By this means the lateral sinus, just as it 
begins its downward turn, is exposed together with 
the dura mater above and below it By enlarging 
the bone opening upwards, so as to obtain sufficient 
room above the lateral sinus, and by incising the 
dura mater the temporo-sphenoidal lobe can be 
thoroughly explored with a trocar. In a similar 
way, by enlarging the opening in the bone down- 
wards, the cerebellum can be equally well explored. 
If no pus is found in these situations, it is quite 
likely that the inflammation is a diffused one, i.e. 
a meningitis In these cases the pressure can be 
easily reduced temporarily by inserting a trocar 
inwards and slightly upwards immediately above 
the lateral sinus so as to enter the descending 
cornu of the dilated ventricles. The writer has 
left a drainage tube in the ventricles in such cases, 
but with no permanent benefit. The condition of 
the lateral sinus can readily be ascertained during 
the removal of the bone. The mastoid emissary 
vein may be seen. If this is thrombosed it will 
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generally be found that the sinus is piugg^ also 
After exposing the sinus any doubt on thb score 
can be dispelled by inserting a small trocar into 
it. The operation can be completed m thirty 
minutes or less, and the operator will seldom fail in 
finding pus, if any be present in that region. 

Henry Percy Dean. 


BRAIN, Softening of. — Definition.— A 
pathological state of brain- tissue, attended by di 
minished consistence , usually local , and indi 
cated, during hfe, by mental, motor, and sensory 
symptoms, which vary according to the seat of the 
lesion. It is product rapidly in the vast majorit> 
of cases, and is then almost always dependent on 
vascular obstruction Very rarely it is chronic in 
development, and the nature of the actual process 
is not knowm The following description applies 
to the acute form. ' 

/Etiology — Acute softening of the brain, 
occurnng dunng hfe, and not due to a traumatic 
cause, is referable to one of two conditions, 
inflammation or vascular obstruction Most cases 
were formerly thought to be due to inflammation , 
but It is now known that very few are Inflammatorj 
softening is described in another article {see Brain 
AND Meninges, Septic Diseases of) The vascular 
obstruction, which is the usual cause of softening, 
may be arterial or, rarely, capillary Venous ob- 
struction also causes softemng, but the loss of con- 
sistence does not involve the whole of the tissue of 
the part, and enough remains to permit an ultimate 
restoration of firm tissue and even the production 
of induration The arterial obstruction may be due 
to thrombosis, or to embolism {see Brain, Vessels 
of. Diseases of, Embolism; Thrombosis) The 
common concomitant conditions are — in thrombosis, 
arterial disease , in embolism, valvular disease of 
the heart , and as predisposing conditions we 
usually find — in cases of thrombosis, advanced age, 
Bright’s disease, chronic alcoholism, gout, or 
especially in earlier life, syphilis, — m cases of 
embolism, acute rheumatism, chorea, or scarlet 
fever Senile \ascular degeneration is the most 
common cause of thrombotic softening, and hence 
the disease is met with most frequently m the old 
In rare cases, thrombosis occurs without disease of 
the vessels, from a state of the blood alone It is 
probable that this is sometimes a cause of hemiplegia 
coming on a few days after child-birth, when there 
seems to be a physiological increase in the coagula- 
bility of the olood. Embolism, due to valvular 
disease of the heart, and thrombosis due to syphihtic 
disease, are the most frequent causes of acute local 
softening in the young and middle-aged 

Anatomical Characters — The characteristic 
feature of cerebral softening is dimimshed con- 
sistence This may, howe\er, arise from either 
ante-piortem or post-mortem changes In each 
case the diminished consistence depends on the 
breaking-up of the material of which the nerve- 
elements are composed into globules and granules, 
and the separation of these by an increased ouantit) 
of fluid. Thus the continuous structures 01 which 
the brain consists are broken up into disconnected 
fragments, and the consistence of the tissue is 
accordingly diminished. In post-mortem softemng 
there is nothing more. The globules of myelin arc 
often large, and the separating fluid abundant. 
The soften^ tissue has the tint of the normal 



x88 


BRAIN, SOFTENING OF 


cerebral substance. The process is the result of the 
imbibition of fluid from some collection of serum, 
in the ventricles or elsewhere, and occurs in the 
greatest degree in the immediate vicinity of this. 
In ante-mortem softening there are, in addition, 
certain changes in the tissue-elements. The process 
of segmentation of myelin results in the formation 
of finer granules. These are in part aggregated 
into round or oval masses of globules and granules, 
sometimes contained within a distinct cell -wall. 
Some of these bodies may arise by simple aggrega- 
tion, others by the aggregation of products of nerve- 
degeneration within cellular elements of various 
kinds. The walls of vessels in the softened area 
also present fatty degeneration. No further change 
may exist, and the area affected may present simply 
a diminution of consistence, its colour remaining 
unchanged. It is then called white or grey soften- 
ing, Very frequently, however, in the part thus 
diseased, distension of capillaries with blood occurs, 
most considerably in' the periphery, in consequence 
of the arrest of circulation and strain on the vessels, 
and blood is actually effused, chiefly by rupture of 
capillaries, in trifling degree perhaps by diapedesis 
of corpuscles. In proportion to the amount of 
blood mingled with the softened brain-tissue, 
the colour of the affected area is changed, and thus 
red softening is produced when the amount of blood 
is considerable. In the change which results from 
closure of a vein, the tissue is crammed with puncti- 
form extravasations, and a purplish colour results ; 
but, as already stated, there is not the general 
diminution of consistence that brings the alteration 
into the category of ‘ softenings.’ After a time, the 
blood effused in red softening degenerates, its tint 
becomes altered to yellow or orange, and yelloiu 
softening is found. Ultimately, it is said, the 
colour, if at first moderate, may be removed and 
white softening result, but the pigment that gives 
rise to the yellow tint may remain for many 
years. 

Red softening is found chiefly in the grey 
substance, where the vessels are numerous, 
especially in the cortex and central ganglia. The 
tint varies ; the red colour is usually punctiform, or 
mingled with yellow and white. According to the 
amount of effusion of serum and blood there is 
swelling, and the diseased area may project above 
the cut surface. Inflammatory changes result from 
the vascular distension, and in proportion to these, 
increase in the nuclei of the neuroglia is found, 
especially at the circumferential portions. From 
this cause, and from the migration of white- 
corpuscles, pus-like cells appear among the 
products of degeneration in varying quantity. The 
vessels are dilated, and may present a moniliform 
appearance. Their perivascular sheaths are often 
distended with blood. 

Yellow softening results from red softening, by 
degenerative changes in the blood effused attended 
by a change in its pigment. It has a similar seat, 
being frequently met with in the convolutions, where 
it constitutes the plaques jaunes of the French. Its 
consistence is usually slight, its aspect granular. 
The colour depends on the presence of minute 
pigment-granules, diffused colouring matter, and 
haematoidin-crystals. 

White softening has the tint of the normal 
cerebral substance. In consistence it varies : it 
may be only a little below that of the cerebral 
substance, or it may be diffluent. Its aspect is 


uniform, or white flakes are scattered through it. 
The limits are usually gradual. Under the 
microscope it presents the detritus of nerve-elements 
and connective tissue, and, ultimately, corpora 
amylacea. White softening is chiefly found in the 
white substance of the hemispheres. It occasionally 
has a gangrenous odour, and then may be found in 
the white or in the grey substance ; probably this 
form results from the obstruction of capillaries by 
septic material. It is theoretically probable that 
when softening is white from the first, the 
capillaries are the seat of the primary obstruction. 
It occurs also in the zone of cerebral tissue in which 
meet the regions supplied by ' the arteries of 
the cortex and of the central ganglia. 

Ultimate changes. — White and yellow softening 
may remain for years unchanged. Usually the 
products of disintegration of the nerve -elements are 
gradually removed, so that a cavity remains, across 
which bands and trabeculae pass — the remains of 
vessels and other structures that have escaped total 
necrosis. Sometimes the changes in the elements 
of the neuroglia and the extravasated white 
corpuscles result in the formation of a considerable 
quantity of connective tissue, consisting of fine 
fibre-cells and fibres, most abundant in the margins 
of the softened areas, which become firm and dense, 
while the trabeculae of the connective tissue, 
crossing the cavity, are thickened in like manner. 
After a time when the amount of this tissue is 
considerable, the fluid may be absorbed, and a sort 
of cicatrix result from the union, partial or com- 
plete, of the walls. In other cases the walls alone 
are thus altered, the solid particles are removed 
from the softened tissue, and a cyst is formed. 
The outer portion of the cyst or cicatrix may 
be limited by a zone of dilated blood-vessels, 
presenting, under the microscope, a peculiar and 
quite characteristic feature. 

Seats of softening. — There is no part of the brain 
in which softening has not been found, but its most 
frequent seats are the cortex, the corpus striatum, 
and the optic thalamus. In the pons Varolii and 
medulla it is also frequently found, but it is rare in 
the cerebellum. Its frequency in the medulla is 
underrated because only minute areas of softening 
are compatible with a duration of life sufficient 
to permit them to assume a characteristic aspect. 
Its occurrence, position, and characters depend 
on the distribution of the vessels. The small arteries 
of the corpus striatum and optic thalamus are 
‘ terminal arteries,’ having only capillary communica- 
tion with other vessels, insufficient for a collateral 
circulation adequate to maintain the vitality of the 
tissue. The arteries to the cortex of the brain are 
sometimes terminal, bui sometimes possess ana- 
stomosis by arterioles with other branches. Hence 
obstruction in the central arteries leads invariably 
to softening, while obstruction in the superficial 
arteries may also cause softening (which involves 
the grey substance of the convolutions and some 
of the subjacent white centre to which the vessels 
penetrate), but often the anastomoses of the 
superficial vessels are so free that softening does not 
result. An obstruction of a main trunk (as the 
middle cerebral) may lead to softening of the central 
region (corpus striatum), while the convolutions 
escape; but usually both suffer. For the same 
reason, the softening of the cortex is apt to be 
irr^lar in distribution, and partial even within the 
region of the obstructed artery, a feature considered 
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further in the article on Diseases of the Vessels 
of the feRAiN. 

Symptoms — The premonitory symptoms of 
softening of the brain depend upon its mechanism, 
and are considered in greater detail in the articles 
describing its causes In embolism other symptoms 
than those of cardiac disease are usually absent. 
Occasionally a slight attack of loss of cerebral 
function, due to a slight embolism, may precede 
a graver attack In softening due to arterial 
disease, premonitory symptoms of local cerebral 
anaemia are frequently present , these may exist for 
months before the onset, or only for a few days, or 
even for a few hours. There is also, m many cases, 
sufficient disease to impair the nutntion of many 
parts of the brain, revealed by symptoms of wide 
range — mental deterioration, numbness, and pains 
m the limbs, pain in the head, or slight local 
weakness These symptoms are of especial signi- 
ficance when associated with evidence of degene- 
ration elsewhere in the arteries , with the conditions 
— as chronic Bright’s disease, alcoholism, and 
senility — in which atheroma of the cerebral arte- 
ries IS common , or with constitutional syphilis 
Such slight cerebral symptoms may also precede 
the softening due to syphilitic arterial disease, 
but the most common antecedent of this is head- 
ache for a week or two, often considerable 

The symptoms of actual softening are those of 
loss of function in the damaged portion of the brain. 
Strictly, indeed, these symptoms are those of the 
anaemia that causes the softening, and which, de- 
priving the brain-tissue of the material for its func- 
tional action, arrests the latter with rapidity The 
onset of the symptoms may be actually sudden, as 
in embolism, and sometimes in thrombosis; or 
It may be gradual, as occasionally in thrombosis, 
and less commonly m embolism When sudden, the 
symptoms of imtial shock are added to those due to 
the structures involved {see Brain, Tumours of) 
Hemiplegic symptoms and mental disorder are the 
most common effects Hemiplegia especially occurs 
in embolism, on account of the frequency with which 
the middle cerebral artery is obstructea, and of the 
important motor regions (corpus striatum and motor 
parts of the convolutions) to which that artery is 
distributed From the distnbution of the artery to 
the lower frontal convolutions and adjacent region, 
aphasia is frequently present when the obstruction 
IS on the left side Hemianoesthesia is also common, 
apd also hemianopia, which often escapes detection 

When the onset is sudden it is often after some 
fatiguing exertion, or dunng exhaustion from any 
cause, or in embolism after some cause of undue 
excitement of the heart’s action If the area damaged 
be extensive, there is loss of consciousness, and there 
may be all the symptoms of an apoplectic seizure. 
The loss of consciousness is rarely profound, and the 
symptoms of apoplexy soon pass off In the most 
severe cases, however, they may deepen to fatal 
coma, especially when an important artery is occluded 
in each hemisphere Thus the closure of both 
middle cerebral arteries causes symptoms indis- 
tinguishable from those of ventricular heemorrhage 
and equally fatal in ultimate result. Symptoms of 
irritation commonly succeed the onset as the collateral 
hypersemia sets in, or they may be marked from the 
first. Convulsions, usually unilateral, may occur and 
be repeated for days, chiefly when the softening in- 
volves the motor region of the cortex, and spares the 
path from it through the central ganglia. Convul- 


sions may also occur in a few weeks or during the 
stage of secondary inflammation which occurs from 
the third to the seventh day after the onset, and is 
usually attended by slight pyrexia, some pain in the 
head, and occasionally some dehnum. The patient 
may even pass from the apoplectic condition into one 
of dehnum In the aged, aelirium may be the chief 
symptom of the onset in cases in which the softened 
areas are small, multiple, and cortical in situation. 
According as these symptoms are chiefly marked at 
the onset three vaneties have been descnbed, the 
apoplecttCy convuhtvey and delirious forms 

Recovery from the special symptoms of the attack 
IS often incomplete ; permanent weakness may re- 
main, as hemiplegia, and mental power is lessened 
in the old, the patient passing into the chronic state 
about to be descnbed The persistent hemiplegia 
IS often accompanied by ngidity, or, when the loss 
of power is incomplete, by mobile spasm, such as, 
in its most marked form, has been descnbed as 
athetosis* When the cause is arterial degeneration, 
return or relapse is common, and it is almost invan- 
able where senile arterial disease is widely spread 

Chronic softening of the brain is a term applied to 
a group of symptoms, of wide range, indicative of 
failure of cerebral power It is a term that has 
become firmly rooted in popular nosol<^y, where it 
denotes chiefly general paralysis of the insane, but 
includes also all maladies attended by a similar 
mental failure, profound in degree, permanent in 
duration, and progressive in course The symptoms 
indicated by the term may supervene on more acute 
symptoms of softening, or may be gradual in their 
onset There is mental dulness, defective percep- 
tion, drowsiness, loss of memory (especially for 
recent events), often shght wandering, emotional 
manifestations are easily excited Physical power 
is defective — as a rule generally, sometimes locally 
The more delicate motor actions are imperfectly 
adjusted articulation becomes indistinct, and the 
handwriting imperfect These symptoms may pro- 
gress into actual imbecility, or may be cut short by 
some more profound cerebral seizure, or by some 
intercurrent pulmonary affection, rendered grave by 
the deficient muscular respiratory power They are 
met with chiefly in the aged, and are probably due to 
concomitant degeneration of cerebral tissue and of 
the artenes supplying it with blood — the two patho- 
logical elements varying in relative degree and in 
relation Spots of softening, often widely spread, 
may be found, and are, indeed, the cause of many 
of the symptoms But the state may also come on 
without any local softening, and without the de- 
generation of vessels to which such softening is 
usually due A similar state often follows any grave 
local lesion of the brain m advanced life. 

Progressive symptoms, local or general, or both, 
sometimes of the character just descnbed, and some- 
times such as are caused by a cerebral tumour, have 
been met with in a few cases in which extensive 
local softening of the cerebral tissue has been found 
without vascular disease to explain it, and without 
correspondence with arterial territones. Most sub- 
jects have been old, and the disease has not com- 
monly been diagnos^ during hfe. Some patients 
with well-marked symptoms of this character have 
been the subjects of strong constitutional gout, and 
It has been conjectured that a local gouty inflamma- 
tion of the cortex has been the cause. 

Diagnosis. — The acute form of serening has to 
be distingmshed from acute congestive apo{dexy and 
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from cerebral hcemorrbage. It is distinguished 
from the former by the occurrence of the symptoms 
indicative of local mischief, and by the absence of 
evidence of cephalic hyperaemia. From haemor- 
rhage the diagnosis is often difficult, except during the 
first half of life, when haemorrhage is so rare that it 
should only be thought of when loss of consciousness 
is profound and prolonged. In softening from 
thrombosis, the initial apo^dectic S3niiptoms may be 
absent, or, if present, they are slight and brief. 
They are more often preceded by slight local cerebral 
symptoms, due to the vascular disease, than is the 
onset of cerebral haemorrhage. In the latter such 
symptoms are merely associated, and are not due to 
the cause of the haemorrhage, except in the rare cases 
in which there is an aneurysm of one of the larger 
intracranial arteries. Most important is the indica- 
tion afforded by the state of the heart ; evidence of 
its hypertrophy is seldom absent in cerebral haemor- 
rhage, while it is feeble and often irregular in the 
softening from atheroma, and presents evidence of 
valvular disease in embolism. The pulse is tense and 
often full in haemorrhage, and in thrombosis from 
atheroma it is small, feeble, and often irregular, like 
the action of the heart. In either state evidence of 
degenerative valvular disease may co-exist. Improve- 
ment occurs earlier than in cerebral haemorrhage. 
The temperature rises soon after the attack, but 
falls in a day or two, to rise again slightly during 
the stage of secondary inflammation. There is 
more marked mental change than in haemorrhage, 
shown at first in excitement, subsequently by 
depression and deterioration of power. In the 
cases in which the onset is sudden and the apoplexy 
profound, a diagnosis from haemorrhage can only be 
made by the state of the heart and circulation. In 
embolism the onset of the attack is commonly 
sudden, without preceding symptoms, since the 
state of the brain is normal until the artery is 
suddenly obstructed. The loss of consciousness is less 
profound than in haemorrhage, and is often absent. 
This is true also of softening from syphilitic disease, 
in which there are often premonitory symptoms, es- 
pecially headache. This once proved an accurate 
indication in a case in which coincident valvular 
disease suggested embolism. The diagnosis is often 
also aided by a history of the causal malady. Too 
much weight must not be laid on the absence of such 
a history or on the absence of a history of constitu- 
tional symptoms, while neither the thoroughness 
of former treatment, nor a considerable period of 
freedom from symptoms, has any value whatever as 
a contra-indication. But with the lapse of time, it 
does become unlikely that softening is due to this 
cause ; still, it is only after twenty years, and in the 
absence of any suspicion of a second infection, that 
the improbability has considerable weight. Optic 
neuritis, developing after the lesion, occurs in rare 
cases of softening from embolism, and is practically 
.absent in haemorrhage (except as a result of Bright^s 
disease). In capillary emMism, if extensive, a 
distinction from haemorrhage often cannot be made : 
the loss of consciousness is profound and lasting. 
Bilateral softening, such as sometimes results from 
disease of both middle cerebral arteries, may also (as 
already mentioned) cause symptoms indistinguish- 
able from those of ventricular haemorrhage because 
the second side is usually affected after the first. 

The distinction of softening from other cerebral 
diseases is described in the articles on these. 
Prognosis. — The immediate and ultimate pro- 


gnosis in an attack of softening of the brain depends 
on the degree and extent of the symptoms as 
indicating the extent of the lesion ; and on their 
character, as indicating the region of the brain 
damaged. Both the near and the remote prognosis 
is much graver in dam^e to the medulla and pons 
Varolii than when the corpus striatum or cerebral 
hemispheres are affected. Locality is of special 
importance in regard to the prognosis in softening, 
because it is by far the most frequent lesion of the 
medulla or pons that is survived. The intensity of 
the coma in softening indicates a greater degree of 
gravity than does the duration of slighter impair- 
ment of consciousness. When actual softening has 
occurred, the damaged tissue never regains its func- 
t ional power. The congested periphery may recover 
in proportion to the integrity of the tissues, and to 
the freedom of the vessels from disease. The 
prognosis of the residual symptoms corresponds to 
that of those due to hcemorrhage described in the 
article on that disease. The chances of a recurrence 
of softening in another situation depend on the 
extent to which its causal condition is widely spread 
or can be removed. In thrombosis from atheroma 
recurrence is almost certain, but is likely to be 
deferred in proportion as the attack was due to 
an adequate exciting cause. In embolism recurrence 
is rare. The prognosis in syphilitic disease of the 
vessels depends upon the recognition and treatment 
of the syphilitic influence so far as recurrence is con- 
cerned ; but the prognosis of developed symptoms 
is independent of the fact of their syphilitic cause, 
or of any treatment to which the patient may be 
subjected. Treatment can only influence the disease 
of the wall of the vessel, and this can have no effect 
in restoring the circulation, since the vessel beyond 
is closed by clot, or in restoring the structure of the 
destroyed tissue of the brain. As a matter of fact 
the course of hemiplegia due to this cause is 
precisely the same as that of hemiplegia due to 
softening produced by any other vascular 
mechanism such as embolism ; improvement or re- 
covery is determined by the position of the lesion, 
and the extent to which the symptoms are not due 
to the actual destructive softening, and to which 
they can be compensated. Improvement or persis- 
tence of symptoms may coincide with treatment, but 
the one is not due to it, nor the other the result of 
its absence. 

Treatment. — The treatment at the onset of 
cerebral softening is of great importance, because, 
although nothing can probably be done to lessen 
the mischief that has occurred, much may be done 
to prevent its extension or increase. The closure 
of a vessel by clot is the great fact of what may be 
termed the therapeutic pathology of these cases, 
and the measures to obviate the increase in this 
process have much in common in the various forms 
of softening. The variations rendered necessary 
by the differences in mechanism are considered in 
the articles on the several vascular diseases. 
During the acute stage the patient must be kept 
at perfect rest, with the head moderately raised, 
flexion of the neck being avoided. During the 
initial stage of shock, warmth by hot-water bottles, 
Sic.f should be applied to the extremities, to 
equalise the circulation. The bowels, if confined, 
should be made to act gently; but, unless the 
evidence of encephalic congestion be early and 
conspicuous, strong purgation should be avoided. 
The determination of blood from the brain to the 
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intestines, involved in purgation, and desirable tn 
cerebral haemorrhage, is to be carefully avoided m 
cerebral softening It is important also to main- 
tain the circulation steady and uniform, avoiding 
alike undue quickening or slowing of the blood- 
current Hence digitalis or strophanthus is useful in 
moderate doses when there is cardiac weakness or 
irregularity In all senile cases, or if there is a 
gouty diathesis, nitrous ether or other diuretic drug 
IS useful, and, in the latter case, some lithia may 
be added Thus the tendency of the blood to clot 
IS lessened, and the risk of the extension of the 
lesion — always a danger in the early stage of the 
affection — is lessened or obviated Stimulants 
must be given or withheld according to the state of 
the heart and circulation , when there is doubt 
whether they should be given or not, it is better to 
give a small quantity in softening, and to withhold 
them in haemorrhage or if the diagnosis from 
hnemorrhage is doubtful After the stage of de- 
pression has passed, the irritation due to secondary 
inflammation, indicated by headache and eleva- 
tion of temperature, needs quietude, laxatives, 
and sometimes cold to the head When convul- 
sions are an early and recurrent symptom, mustard 
plasters to the neck and extremities, and bromide 
of potassium internally, are sometimes effective , in 
the early period, ice to the head may arrest them 
The fits that attend the actual onset are seldom in- 
fluenced by treatment , they cease because the tissue 
IS destroyed that is essential for their occurrence 
When these fail, hyoscine hydrobromate may be 
given cautiously, and in small doses gr ) In 
embolism the treatment of the cardiac condition 
IS of chief importance In syphilitic disease iodide 
of potassium should be given promptly but in doses 
not exceeding fifteen grains, since a larger amount, 
from Its tendency to cause clotting, may lead to an 
extension of the thrombus Although it cannot 
influence developed symptoms, it is necessary 
because we do not know what other arteries may 
be diseased and how near the patient may be to a 
serious increase in the symptoms 

After the attack has passed, recovery must be 
aided by maintaining the general health in the best 
possible condition The secretions should be kept 
free, the digestive organs in good order, the habits 
strictly regulated, and nervine tonics — cod-liver oil, 
hypophosphite of sodium, strychnine, quinine, and 
iron — may be given with advantage The sym- 
ptoms of chronic softening, whether occurring after 
an acute attack or coming on gradually, should be 
treated in a similar manner 

W R Gowers 

BRAIN, Syphilis of the — S\^on Ger, 

Gehtm-sypkths Fr Syphths ciribrale — Syphibs^ 
is one of the most important factors in the produc- 
tion of organic brain -disease The virus appears 
to act in two ways ( i ) Directly upon the blood- 
vessels and connective tissues generally, with 
secondary destructive changes in the nervous 
tissue— a true specific inflammation ; (2) by direct 
influence upon the vitality of the neurones them- 
selves, producing systemic degenerative changes, 
of which tabes dorsalis and general paralysis are by 
far the most common and important ; these dis- 
eases are frecjuently ™ken of as ‘ parasyphilitic ’ 
or ‘ metasyphihtic ’ aflections. 

.(Etiology. — It was generally accepted, and is 
still held by many authorities, tliat syphilitic brain- 
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disease occurs especially in the later (tertiary) 
periods One of the first observers to doubt this 
view was Rumpf, and he was followed by Bruns, 
who collected 100 cases, in nearly half of which 
brain-symptoms occurred in the first year after 
infection Naunym, from an analysis of 45 of his 
own cases and 290 collected cases, came to the 
conclusion that syphilitic disease of the nervous 
system appears most frequently during the first year 
after infection, and that its frequency diminishes 
from year to year In the expenence of the 
present wnter, out of 40 cases in which the date of 
infection and the time which had elapsed before 
the onset of the cerebral symptoms could be deter- 
mined, four occurred m the first year, seven in the 
second year, six in the third year, three in the 
fourth year, and the remainder at subsequent 
periods Lang has pointed out that often dunng 
the outbreak of the syphilitic exanthem, headache, 
giddiness, pyrexia, increased frequency or slowness 
of the pulse-rate, and inequality of the pupils may 
occur ; and he considers these symptoms are 
probably due to meningeal irritation The ques- 
tion whether mild or severe forms of syphilitic 
infection are more liable to be followed by disease 
of the nervous system is one of importance Broad- 
bent was one of the first to point out that severe 
nervous symptoms often follow mild attacks The 
wnter’s expenence seems to show that all forms 
of syphilis may be followed by severe nervous 
s)miptoms, and that the mild forms are prone 
to be followed by serious disease because they 
are often inadequately treated It seems, however, 
a fact that mild forms of syphilis are especially 
liable to be followed by the parasyphihtic affec- 
tions, and this fact finds an analogy in the 
occurrence of diphtheritic paralysis Most of the 
leading authonties are of opinion that brain-syphilis 
IS much less likely to follow when the disease has 
been efficiently treated Hjellmann has made 
accurate observations upon this subject, and he has 
found that 82-85 cent of the cases of brain - 
syphilis were those in which only an imperfect 
treatment had been earned out 

Traumatism — Injunes to the head have long 
been recognised as a cause of syphilitic brain-disease , 
and frequently a history of a blow or an injury to 
the head precedes the symptoms of a localised 
gummatous meningitis of the convexity Of all the 
causes which predispose to syphilitic brain-disease, 
chronic alcoholism is the most important, but all 
conditions which tend to produce cerebral conges- 
tion, excitation, or stress may be contributory 
factors in the production of the disease, e g sun- 
stroke, excesses ‘ in Baccho et Vemre, ’ lead-poison- 
ing, &c 

Sex and age — The disease affects particularly 
males between the years of twenty and forty-five, 
because syphilis is more common in men, and 
because dunng this period of life infection is more 
likely to take dace 

Heredity — Families in whom there has been no 
trace of syphilis are probably more prone to severe 
sequelae, owing to lack of immunity. Hereditary 
predisposition seems to play a part. As an instance 
of this, the wnter had under ms care two brother 
who at nearly the same period after infection de- 
veloped almost identical symptoms of a cerebral 
gumma. Both were treated with anti-^hilitic 
remedies and made good recovenef. 

Seeing that syphilis is more common in cities 



192 


BRAIN, SYPHILIS OF 


and large towns, this form of brain-disease is more 
frequently met with in urban th^ rural populations, 
but there is not the same disparity in numbers as in 
general paralysis of the insane. 

It is usual to consider syphilitic brain -disease 
under the following headings : — basic meningitis, 
meningitis of the convexity, cerebro-spinal menin- 
gitis, arteritis, encephalitis, and neoplastic formations 
or gummata. All these conditions are frequently 
combined in the severe and early forms of the 
disease. 

1. Basic Syphilitic Meningitis. — Symptoms. 
Headachi is one of I he commonest, earliest, and 
most constant symptc»ms ; occasionally it precedes 
all other phenomena by months and even years. It 
IS not infrequently associated with vomiting of 
a cerebral character ; this last symptom may, how- 
ever, be absent through the whole course of the 
disease. The pain is paroxysmal, and when it 
reaches its greatest intensity, it may be boring and 
excruciating, but this may gradually die down, 
leaving a dull aching. It is curious but very charac- 
teristic that the pain should be most severe at night 
or in the early morning ; it may even awake the 
patient at a re^lar time. In the basic form of the 
disease, the pain is referred to the frontal, temporal, 
and parietal regions, is deep-seated, and cannot be 
definitely localised ; it may later on spread to the 
occipital re^on, the neck, and the spine. Some- 
times pain is referred to the back of the eye ; in 
this form of the disease the pain is not usually 
influenced by pressure, and there is no definite local 
tenderness as when the convexity is affected. 

Stiffness of the neck may be complained of, and 
there is sometimes retraction of the head and neck. 
The patient is subject to attacks of vertigo, reeling, 
staggering, and loss of balance. 

I'emperature, — It is generally recognised that 
syphilitic meningitis differs from other forms of 
meningitis, e.g. tubercular, by the absence of py- 
rexia, the temperature being usually normal or sub- 
normal. 

Ocular affections, — Of all the symptoms of 
syphilitic basic meningitis, affections of the optic 
chiasma and of the nerves supplying the muscles of 
the eyeball are most frequent and important. 
Uthoff concludes from his observations that in only 
about 15 percent, of all cases of cerebral syphilis 
are ocular disturbances of some form or other absent. 
Unilateral paralysis of the oculo-motor nerve, which 
may be partial or complete, is so common that both 
Ricord and Fournier designate this ophthalmoplegia 
'la signature de la virole,^ The sixth and fourth 
nerves are very much less frequently affected than 
the third. Brain-syphilis may be accompanied by 
the following ophthalmoscopic changes : (i) choked 
disc, due to intracranial pressure ; (2) optic neuntis ; 
(3) neuritic atrophy ; (4) simple atrophic degenera- 
tion. Generally speaking, there is a considerable 
difference in the intensity of the affection of the two 
eyes. Optic neuritis, as a sole and uncomplicated 
manifestation of basal syphilis, is extremely rare. 
The optic neuritis, according to Gowers, is not due 
to syphilitic disease of the retinal arteries ; and in 
three cases, examined by the writer, in which 
there was universal endarteritis cerebri, there were 
no changes in the retinal arte^. 

The pupil is more or less dilated, the reflex 
movement of the iris sluggish or absent both to light 
and accommodation, and the ‘ syndrome of Weber * 
is not infrequently met with, viz. paralysis of the 


motor oculi on one side with hemiplegia or hemi- 
paresis of the opjwsite side. Oppenheim speaks of 
hemianopsia as being frequent, due either to affection 
of the optic tract of one side, or to a destructive 
lesion of one occipital lobe. As a result of the 
meningitis, other cranial nerves may be affected, 
but the lesion is usually unilateral. When the fifth 
nerve is affected, the patient may complain of severe 
pains over the distribution of the nerve, with hyper- 
aesthesia if an irritative lesion exist ; sometimes 
hypaesthesia or even complete anaesthesia may be 
found in cases presenting a paralytic lesion. The 
corneal reflex may be absent ; conjunctivitis or even 
suppurative keratitis may occur ; and loss of taste 
and loss of smell may be found on the same side, 
due to affection of the mucous membrane of the 
nose. A lesion of the facial nerve is almost as 
frequent as of the fifth, and is often associated with 
deafness, due to the adjacent auditory nerve being 
involved. Symptoms of affection of the vagus nerve 
relate mainly to the circulation and respiration ; 
and especially characteristic is a rapid change of 
the pulse, which may be quick, slow, or irregu- 
lar ; various respiratory disturbances towards the 
end of life are referred to affections of this nerve. 
The writer has seen several cases of affection of the 
spinal accessory nerve causing paralysis of the soft 
palate and larynx. Unilateral atrophy of the 
tongue may arise from a destructive lesion of the 
hypoglossal nerve. It is, however, an astonishing 
fact that with extensive gummatous meningitis 
affecting the whole base of the brain, only one 
cranial nerve, usually the fifth, may be partially 
paralysed, and yet microscopical examination may 
reveal extensive infiltration of other nerves by in- 
flammatory material. 

Basic meningitis frequently gives rise to poly- 
dipsia, polyuria, and sometimes glycosuria. There 
is usually constipation. There may be paresis in 
the limbs, but as a rule, unless there be blocking of 
an artery, there is not paralysis. The spinal mem- 
branes are usually affected, but not enough to give 
rise to symptoms ; in five cases, however, the writer 
found extensive spinal as well as cerebral meningitis, 
and in several of these, spinal irritative phenomena 
presented themselves during life in the form of 
opisthotonus and tetaniform spasms. 

Psychical sympto?ns arise in brain-syphilis when 
there is general affection of the arteries associated 
with a gummatous meningitis. In the cases ex- 
amined by the writer the mental symptoms shown 
were very probably due to circulatory disturb- 
ances caused by an obliterative arteritis, evidence of 
which was invariably present post mortem^ as well 
as to the meningitic process Heubner showed that 
when two large branches entering into the formation 
of the circle of Willis are profoundly affected by 
obliterative arteritis, mental symptoms arise. 

Disturbances of consciousness are usually present 
and indicate severe and multiple lesions. One of 
the commonest symptoms is somnolence and a kind 
of drunken stupor from which the patient is with 
difficulty aroused. Associated sometimes with this 
condition is a purposeless motile activity and rest- 
lessness. Such patients may or may not respond to 
questions ; they usually have loss of control over the 
sphincters. The stupor may deepen, or the 
patient may recover consciousness and hope of 
recovery be aroused, when quite unexpectedly the 
drowsy stupor will recur, perhaps deepening into 
coma, and the patient dies without regaining con- 
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sciousness. Recurrent attacks of drowsiness, stupor, 
and coma always suggest the existence of toic 
syphilitic brain-disease In the drowsy condition, 
the tonus of the muscles remains and the reflexes 
are present, but as the coma deepens both become 
lost In all cases of severe brain-syphilis dementia 
of varying degree is a constant symptom, and all 
stages between slight impairment of intelligence 
and gross dementia may be met with this varia- 
bility of the dementia is especially characteristic of 
the disease Delinum with acute maniacal excite- 
ment may be the first indication of mental symptoms , 
or loss of temper, moroseness, and excitement may 
usher in the condition It is not uncommon for a 
person suffering from syphilitic dementia to be 
found wandering at large, and be taken up by the 
police A frequent condition is mental depression 
with delusions of persecution and attempt at suicide, 
and such patients may be dangerous to themselves 
and others Mental excitement may alternate with 
mental depression, and such disturbances may 
further alternate with comatose attacks and with 
periods in which consciousness is only partially 
disturbed and the intelligence is fairly good. Epi- 
leptiform fits are not uncommon, and partial or 
unilateral clonic spasm may occur with conscious- 
ness slightly or not at all disturbed As a rule the 
fits are transitory and not persistent , they are due 
to affections of vessels or to gummata or softening 
in or near the motor area Tetaniform spasms 
with opisthotonus occasionally occur in the severe 
forms of cerebro-spmal meningitis, and, according 
to Wunderlich, a cataleptic state may be seen 

Should patients recover— and many do partially 
recover under suitable treatment — they are left 
mentally enfeebled There is lack of ei^pression ; 
the speech is slow, often thick and slurred— brady- 
aphasia, or dysarthria, but seldom complete motor 
aphasia There is weakness of memory, slowness 
of thought and action, loss of will power, often a 
stolid indifference with a tendency to causeless 
outbursts of passion or laughter The patient is 
emotional, easily moved to tears or mirth, showing a 
loss of the higher controlling functions of the mind. 
Sometimes there is a permanent paralysis of the 
ocular or some other cranial nerve, blindness or 
deafness, monoplegia, hemiparesis, hemiplegia, 
dysarthria, or general paresis 

2. Syphilitic disease of the Convexity of 
the Brain — A hard and fast line cannot be drawn 
between disease of the base and of the convexity. 
Of 24 post-mortem examinations of syphilitic brain- 
disease made by the writer, the majority showed 
either multiple lesions or diffuse gummatous menin- 
gitis 

The process may start in the base or meninges, 
and remain ctrcumscnbedt forming a gummatous 
tumour, or become diffused as in meningo-encepha- 
litis Specific inflammation of the membranes 
causes extremely severe pains, paroxysmal in 
character , and besides general headache, there is 
usually a well-defined localised tenderness on 
pressure or percussion, which may be independent 
of spontaneous headache The general symptoms 
of meningitis of the convexity may be vomiting, 
stupor, giddiness, and psychical disturbance. If, 
however, the lesion be situated over * a silent part * of 
the brain, headache may for a long time be the 
only symptom Optic neuritis is uncommon j it 
may even be absent when nearly a whole hemi- 
sphere is affected. Gummatous growths like tumours 


produce localising symptoms when situated over 
portions of the brain having specific functions, e.g. 
the motor area {vtde fig. i Brain, Tumours of). 

3 Primary Syphilitic Arteritis — Even 
without any meningeal affection, one of the earliest 
and most important symptoms present maybe head- 
ache (usually more severe than that of arterio- 
sclerosis), giddiness and drowsiness, and vanous 
psychical disturbances not unlike some of those of 
general paralysis Heubner asserts that headache, 
giddiness, sleeplessness, irntability, and weakness 
of memory often precede an apoplectic seuure 
These symptoms, together with a transitory mono- 
plegia, hemiplegia, hemiparesis, hemianopsia, 
hemiansesthesia, word-blindness, and deafness, but 
especially aphasia, lasting a few minutes, hours, or 
days, and indicating a temporary circulatory dis- 
turbance, are among the most important early 
indications of endarteritis syphilitica As long as 
the lumen of the affected arteries is not obliterated 
by a spreading thrombosis, a collateral circulation 
can re-establish the blood-supply to the parts before 
actual death of tissue occurs As the endarteritis 
advances this restoration of blood-supply becomes 
more and more difficult, and the tendency to stasis 
and the formation of a thrombus increases, until 
sooner or later (if active treatment be not adopted) 
a permanent loss of function occurs Paralysis 
may gradually affect the leg, arms, and face , or a 
hemiplegia may come on quickly, or even suddenly, 
following an apopletic fit Sometimes the loss of 
consciousness deepens to coma, and the patient 
dies usually he regains consciousness, and a partial 
recovery from the ensuing paralysis occurs , but in 
the course of weeks, months, or years the paralysis 
may return or affect the other side of the body, and 
a pseudo-bulbar or cerebro-bulbar paralysis result 
In severe cases of multiple syphilitic artenUs with 
thrombosis, death usually follows , or should the 
patient recover, he is generally demented and para- 
lysed 

4 Multiple Gummata — A patient suffenng 
with this severe form of bram-syphilis is demented, 
frequently maniacal or stuporose , there may be 
slurred speech with tremors of the face-muscles ; 
the pupils are unequal and sluggish in reaction to 
light and accommodation, or do not react at all He 
does not respond to the calls of nature Such cases 
closely resemble general paralysis, inasmuch as there 
is always progressive dementia and paresis , there is 
usually, however, some evidence of a coarse lesion 
such as a monopl^ia or hemiplegia, or strabismus 
with diplopia, ptosis, and optic neuritis It is, 
however, remarkable that in multiple gummata optic 
neuritis may for a longtime be absent It has been 
the writer’s experience to find multiple gummata 
always associated with general endarteritis, penar- 
tentis, and basic meningitis. This severe form of 
brain-syphilis occurs most often in the first few years 
after the primary infection, and therefore is met 
with usually in young adults ; as a rule it is intract- 
able to remedies, either ending fatally or leaving the 
patient mentally deficient. 

5. Cerebro-spinai Meningitis — In nearly all 
the cases of basic meningitis which the writer has 
examined, he has found evidence, both gross and 
microscopic, of some involvement of the spinal 
membranes. As a rule, the brain-symptoms are so 
predominant that the spmal syraptom^^sit ever- 
looked ; three out of seven cases, howei^, ex- 
hibited symptoms during life— namely stiffness in 

o 
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the neck, pains in the back, radiating pains and 
girdle-sensation, with hyperaesthesia or anaesthesia 
over the buttocks, trunk, or extremities, indicative 
of irritation or destruction of the posterior roots. 
There may in severe cases be tetaniform spasm and 
opisthotonus, followed by atrophic paralysis indi- 
cating affection of the anterior roots. These sym- 
ptoms, pointing to affection of the spinal membranes, 
naturally add to the gravity of cases of basic men- 
ingitis. Finally it must be remembered that syphili- 
tic brain-disease in all its forms may now and then 
be accompanied, preceded, or followed by tabes 
dorsalis or general paralysis. 

Pathology. — Naked-eye appearances of Brain- 
Syphilis. — Essentially the changes are the same in 
all cases ; the process is one of inflammation 
which has nothing absolutely ‘specific’ about it, 
but which exhibits certain features characteristic of 
syphilis. There is considerable resemblance be- 
tween tubercular and syphilitic brain-disease, and 
it is often extremely difficult to distinguish one 
from the other by the naked-eye appearances. 

Syphilitic new-growths belong to the ‘granula- 
tion tumours ’ of Virchow, or the ‘ infective granu- 
lomata* of Klebs; they are termed gummata. 
The gummatous process, which nearly always starts 
in the membranes, may extend over the surface of 
the brain in the form of an exudative meningitis or 
along the vessels into the substance of the brain, 
causing a definite localised tumour. If the process 
starts anywhere about the base, as in the inter- 
peduncular space and optic chiasma, it usually 
spreads into the Sylvian fissures, and over the 
whole base of the brain, covering the vessels and 
cranial nerves with a gummy exudation which has 
a semi-solid consistency not unlike agar or gela- 
tine culture-media in appearance. The mem- 
branous deposit may be removed with the finger 
when of comparatively recent origin ; when of some 
standing it is drier and firmer ; it may be grey or 
grey and red in colour, or semi-translucent, 
yellowish or speckled. Under treatment, this 
inflammatory exudation can, in great measure, be 
absorbed. The vessels appear thickened and of 
a dirty white colour like wet wash-leather ; laid on 
the finger they can easily be cut transversely, and 
the lumen may be seen partially or completely 
occluded ; the endarterium is markedly thickened, 
usually more on one side than on the other, giving 
the section a ‘ half-moon ’ appearance. The 
vessels may feel stiff like cartilage, but this degree 
of resistance is not met with in acute cases. 
Besides the nodular and general endarteritis, there 
is always a similar periarteritis. Small nodules, 
visible to the naked eye, lie scattered about the 
base of the brain. In some cases these miliary 
gummata upon microscopical examination seem to 
consist of small vessels affected with endarteritis 
and nodular periarteritis : they somewhat resemble 
miliary tubercles. 

Localised new growths {gummata), — These may 
be single or multiple, and vary in size from a pea 
to a pigeon’s egg. When single and circumscribed 
they usually start from the meninges of the 
base of the brain or hemispheres, causing adhesive 
inflammation ; but when nrdtiple, they may be 
scattered about in various positions, such as the 
hemispheres, pons, crura cerebri, the base of the 
brain, the basal ganglia, and even the lateral 
ventricles: they do not occur in the cerebellum. 
Gummata vary much both in consistency and 


colour, as well as in general appearance ; their 
consistency 4s usually unequal in aifferent parts, the 
younger peripheral growing tissue being soft, 
succulent, and vascular, the older dry, firm, and 
non-vascular. Hence the edges appear grey, 
greyish-red, or red, while the central portions 
are yellowish, owing to the occurrence of necrotic 
changes akin to caseation. The caseous mass does 
not usually form a well-defined nodule, but is 
more often broken up into irregular areas which 
coalesce here and there by grey fibrous strands, or 
soft greyish-red granulation-tissue. There is little 
tendency to calcification or to the formation of an 
abscess. 

Microscopical appearances. — The neoplastic 
formation, whether circumscribed or diffuse, is 
essentially the same. It consists of an inflammatory 
exudative product containing enormous numbers ot 
round cells, indistinguishable from migrated leuco- 
cytes, in a coagulated serous fluid. This forms 
the main constituent of the membranous deposit 
formed at the base of the brain ; it invades all the 
adjacent structures, the membranes, the walls of 
the vessels, the pial septa, and the roots of the 
cranial and spinal nerves. The acute inflammatory 
process causes congestive stasis in the vessels, so 
that, wherever this inflammatory process has 
extended, venous and capillary stasis occurs, inde- 
pendently of and apart from the organic changes 
in the walls of the vessels. Besides this, there is 
active proliferation of the mesoblastic connective 
tissue-elements in the form of abundant spindle- 
shaped and stellate cells. In the older parts of thf 
gummatous process these formed elements may 
alone remain, the inflammatory products having 
been absorbed. The changes around the vessels are 
essentially of the same nature, namely, infiltration 
of the walls of the vessels with inflammatory pro- 
ducts, causing a periarteritis, which may assume 
the form of a nodule {periarteritis nodosa). In 
the older parts of a gumma, the recognition ol 
the existence of a vessel is only possible by the 
crinkled line of the still undestroyed elastic lamina. 

Syphilitic endarteritis is characterised microsco- 
pically by a cellular proliferation of the endarterium ; 
it frequently gives rise to the appearance of little 
nodules on the arteries, owing to the process 
affecting one side of the vessel especially, but it 
may affect the whole of the circumference. It is 
one of the most frequent results of syphilis, and may 
be associated with meningitis. It affects especially 
the vessels of the circle of Willis, the arteries of the 
Sylvian fossa, and the lenticulo-striate vessels. It 
may or may not be associated with periarteritis, 
which is usually present where there is meningitis. 
The endarteritis is the result of irritation and 
thickening of the endarterium, and is brought 
about by proliferation of the subendothelial con- 
nective-tissue cells ; the inflammatory exudation 
and round-celled infiltration distends the spaces 
between these proliferated cells. According to 
Heubner, the characteristic feature of endarteritis 
syphilitica is that it never undergoes caseation, and 
therefore never becomes atheroma. This dictum is, 
generally speaking, true, but there are many 
reasons for believing that it is too exclusive. 

Congenital svphtlitic brain-disease. — According 
to Barlow and Bury, the most ‘ common brain- 
lesion met with in hereditary syphilis is a cortical 
sclerosis, which microscopically examined shows 
atrophy Of cells and overgrowth of neuroglia-tissue. 
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The condition may arise (a) as a resulj of specific 
endarteritis ; {b) secondary to a chronic men- 
ingitis ; or (c) it may be primary and apart from 
meningitis or arteritis The symptoms, as in the 
acquired form, may be mental or physical The 
mental condition may indicate arrested development 
^idiocy and imbecility) or premature decay (dementia) 
These authors state that the clinical type of intra- 
cranial hereditary syphilis is a spastic paresis of the 
limbs associated with dementia or amentia, the 
patient being very frequently the subject of 
epileptiform convulsions 

Diagnosis — The early diagnosis of syphilitic 
brain-disease is of great importance on account of 
its curability, provided the disease is treated before 
<iestructive tissue-changes have occurred Such 
-changes, however, in the ‘ silent parts ’ of the brain 
may proceed to an advanced degree without pro- 
ducing well-defined symptoms Thus the diagnosis 
of syphilitic bram-disease which is producing only 
mental symptoms is attended with far greater 
difficulty than when there co-exists some definite 
objective symptom, such as paralysis of a cranial 
nerve It has already been pointed out how 
frequently ptosis and other evidences of paralysis of 
the third nerve occur in brain-syphilis, and it is 
noteworthy that cerebral syphilis seldom strikes 
without warning symptoms Even in the absence 
■of any paralysis, or evidence of syphilis, and in 
spite of persistent denial of infection, if a young 
or middle-aged person suffers with mental sym- 
ptoms accompanied by headache, especially nocturnal 
headache, or if there is a history of a fit followed 
by transitory aphasia, paralysis, or paresis, it is 
justifiable to suspect brain syphilis, although the 
symptoms might point equally to general paralysis 
Frequently the correctness of such a diagnosis is 
confirmed by rapid improvement under energetic 
anti'Syphilitic treatment 

In women far greater difficulties arise in diagnosis 
the primary sore and secondary symptoms are often 
overlooked, and there are frequently no residua 
on the body , but ‘ parchment * scars, enlarged 
cervical glands, evidence of old iritis, and especially 
a collar of pigmentation around the neck should 
be looked for, in the absence of more obvious 
syphilitic manifestations A very important matter 
IS the history of miscarriages, abortions, dead 
foetuses, and premature births According to 
Birsch-Hirschfeld, syphilis is responsible for two- 
thirds of such cases It is, however, equally 
important to remember that syphilitic parents may 
have perfectly healthy children 

Seeing that syphilis may attack any part of the 
cerebro-spinal nervous system, causing general or 
local irritation or destruction, the complex of 
symptoms arising therefrom may simulate almost 
any disease of the nervous system Such diseases are 
— new growths, including tuberculosis ; tubercular 
meningitis ; disseminated sclerosis ; arterio-sclerosis ; 
epilepsy , hysteria j neurasthenia ; alcoholism ; 
uraemia ; lead-poisoning ; tabes dorsalis ; general 
paralysis of the insane , mania ; melancholia ; epi- 
lepsy with dementia ; dementia ; and local or diffuse 
softening, the result of embolism or thrombosis. 

It is of such importance to the practitioner to be 
able to differentiate these diseases from brain- 
syphilis that some of the more important diagnostic 
points may here be indicated ; but for further 
information reference may be made to the special 
articles upon each of these subjects 


New growths {including tubercle) seldom show the 
same spontaneous remissions and exacerbations as 
p;ummatous syphilitic meningitis Symptoms of 
intracranial pressure, e.g. optic neuritis and vomit- 
ing, are usually much more severe in cases of new 
growths The headache is continuous, and as a 
rule does not tend to be nocturnal to the same 
extent as in syphilis 

Tubercular meningitis^ although common in 
young children, is relatively rare in adults , it is 
acute and progressive, and there are usually signs of 
tubercular disease in the lungs , there are, as a lule, 
more stiffness and retraction of the neck, and more 
muscular rigidity than in brain-syphilis The 
irritative phenomena precede the paralytic, and the 
pyrexia is more definite and continuous than in 
syphilitic meningitis Syphilis and tuberculosis 
may be combined, and then syphilitic remedies 
prove useless 

Multiple disseminated sclerosis — Seeing that 
syphilitic disease of the artenes may produce 
multiple foci of softening, a differential diagnosis is 
extremely difficult and sometimes impossible. The 
true insular sclerosis usually affects young women 
rather than men It may commence with an 
ocular paralysis, but it is much more often the 
sixth nerve than the third which is affected , and 
whereas nystagmus is rare in syphilis, it occurs m 
6o per cent of the cases of disseminated sclerosis 

Pupil-symptoms are common in syphilis , likewise 
aphasia and alexia and cortical epilepsy ; the 
scanning speech characteristic of disseminated 
sclerosis should be differentiated from the dysarthria 
and bradyphrasia of syphilis. Visual affections are 
common in both diseases, but complete optic 
atrophy and hemianopsia are not met with m dis- 
seminated sclerosis Finally, it should be borne 
in mind that whereas syphilis attacks the mem- 
branes first and the cortical and spinal sifbstance 
later, insular sclerosis commences in the white 
matter of the cerebro-spinal axis, and therefore 
meningeal and nerve-root symptoms point to 
syphilis 

Arteriosclerosis — Many cases of this are of 
syphilitic origin, but the arteno-sclerosis of people 
past middle life is a degenerative process, and when it 
affects the cerebral arteries, it is attend^ by vanous 
psychical disturbances, arising from disorder of the 
cerebral circulation, such as fainting fits, vertigo, 
mental depression, and headache As a rule, how- 
ever, the headache is much less severe than m 
syphilitic endarteritis 

Partial, unilateral, or universal convulsions may 
occur in epilepsy ^ lead'poisoning^ uramta^ general 
paralysis^ and alcoholism^ as well as in cerebral 
syphilis In such cases very difficult problems often 

resent themselves In cases complicated by alco- 

olic excess, it is well to wait until the effects of the 
alcohol have passed off Epileptiform convulsions 
due to brain-syphilis are frequently Jacksonian in 
type and caused by syphilitic memngitis, and are 
therefore accompanied by severe headache and 
tenderness on percussion and pressure in an area of 
the skull corresponding to a portion of the motor 
area which presides over the group of muscles in 
which the fit starts. 

Early cases of Tabes dorsalis with ocular paralyses 
may be mistaken for syphilitic memngiUs. Oph- 
thalmoplegia interna points rather to tabes or 
dementia paralytica than to brain-syphilis. The 
parasyphilitic affections are as a rule comparatively 
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painless. Itmust, however, be borne in mind that 
some cases of true brain-syphilis may be accompanied 
or followed by the progressive primary degenerative 
process. It is well to remember that just as brain- 
syphilis may simulate almost any fofm of organic 
brain-disease, so it may occasion or simulate almost 
any form of mental disease. 

Prognosis. — Naunyn states that out of 88 cases 
of cerebral syphilis 24 recovered, and 49 improved 
under treatment ; 5 died and 10 showed no im- 
provement. The writer’s experience agrees closely 
with this ; foreign observers give a less favourable 
percentage. All the writers on this subject are 
agreed as to the beneficial influence of early treat- 
ment. It appears to be the case that nervous 
affections are more likely to occur when mercurial 
treatment has either been insufficient or not practised. 
The most favourable cases are those which point to 
a localised gummatous process ; the most unfavour- 
able are those which simulate general paralysis, thus 
showing signs of universal affection of the brain : 
cases which indicate multiple softening from arterial 
occlusion are also very grave. Probably endarteritis 
is the most dangerous because it is the most insidious 
of all forms of cerebral syphilis; the warning 
symptoms are apt to be neglected, and if the transi- 
tory paralyses which have been alluded to are not 
followed by treatment, permanent loss of function 
ensues, for anti-syphilitic treatment, however 
vigorous, cannot replace nerve-tissue once de- 
stroyed. Pure basic meningitis does not indicate 
a bad prognosis, neither does involvement of a cra- 
nial nerve, e.g. the motor oculi — rather the reverse, 
for it brings the patient early under treatment. 
Marked optic neuritis may disappear, and restoration 
of sight may be complete under treatment, whereas 
progressive neuritic atrophy generally ends in blind- 
ness. Basic meningitis is much more favourable 
when limited to one side and when there is reason 
to suppose that it is not associated with extensive arte- 
ritis; basic endarteritis is liable to cause softening in 
the pons or medulla, leading to serious paralyses and 
fatal complications. The prognosis of brain-syphilis 
largely depends upon the age, habits, life, and occu- 
pation of the individual. All causes which tend to 
lower the general vitality of the tissues of the body 
or throw stress upon the nervous system influence 
unfavourably the prognosis, especially sexual and 
alcoholic excess. Age is a relative thing ; the more 
worn out a man’s tissues are, the more active usually 
is the syphilitic poison, and it attacks the locus 
minoris resistenticB, 

Treatment. — Prophylactic , — All causes which 
t«id to lower the general vitality of the body or 
which produce nervous excitement or depression 
should be avoided by a patient suffering wdth sym- 
ptoms of secondary syphilis. 

Therapeutic . — As a rule the writer has found 
the most benefit to result from mercury combined 
with iodide of potassium ; some authorities prefer only 
the latter in doses of lo to 30 grains three times a 
day ; but it is better to combine with it mercurial 
inunction, or even mercurial injection, when it is 
necessary to get patients rapidly under the influence 
of anti-syphilitic remedies. If patient canafford 
it, a systematic inunction -course at Aix is advisable 
in many cases. If there is local pain, as in meningitis 
of the convexity, the head may be shaved and 
mercurial ointment, combined with lanoline, rubbed 
in over the painful part as well as into the body. 
Should the patient, owing to vomiting,- be unable to 
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retain medicine and food, iodide may be given in the 
nutrient enemata. For out-patient practice, or foi 
people who are not under constant supervision, or 
for whom it is impossible to adopt treatment by- 
inunction, a combination of the liquor hydrargyri 
perchloridi (i to 2 drms.), with 20 to 30 grains of 
iodide, and tincture of cinchona is of great use* 
Care should be taken to tell the patient to clean the 
gums and teeth after each meal, and a mouth -wash- 
of chlorate of potassium may be ordered. Many 
atients’ gums are ‘ touched ’ long before they have 
ad efficient mercurial treatment, owing to neglect 
of these precautions. As a rule good effects will 
begin to show themselves in the first week or two^ 
but the treatment should be continued for months ; 
for if at first it does not lead to visible improvement, 
it may prevent the extension of the disease. It is 
well to keep patients for months and even years on 
moderate doses of iodide occasionally combined with 
mercury, according to whether it is an early or late 
case after infection. It is a most important element 
in the treatment to point out to the patient the 
desirability of leading a sober and steady life, and 
also it is the duty of the medical man to cheer up' 
the patient, thereby promoting digestion, nutrition, 
and sleep, and counteracting the tendency tO' 
syphilophobia and hypochondriasis. 

Frederick W. Mott. 

BRAIN, Tuberculosis of. — See Brain,. 
Tumours of ; and Meningitis, Tubercular. 

BRAIN, Tumours of.— Synon. : Fr. Tumeurs 
cirlhralcs ; Ger. Gehirngeschivulste, 

Definition. — Under the term ‘ cerebral tumours ’ 
it is convenient to include not only tumours in the 
strict sense but also all forms of cysts, parasitic or 
otherwise, and aneurysms, as their clinical pheno- 
mena correspond closely with those of tumours. 
Syphilitic tumours (gummata) are, however, dealt 
with in a separate article. See Brain, Syphilis- 
of the. 

Pathological Anatomy and Histology. — 
The following varieties of tumour may occur within 
the cranium: (i) Gliomata. — These are usually soli- 
tary, and are of a greyish-white, greyish-red, or 
dark-red colour. Sometimes this form of tumour may 
have the general appearance and consistence of a local 
hypertrophy of the normal grey or white matter ; 
it can usually, how^ever, be recognised by difference 
in colour and consistence from the surrounding 
normal substance. It may appear shining grey and 
transparent, sometimes greyish-white or red ; or it 
may have a mottled appearance. The red colour 
depends upon congested vessels and haemorrhages ; 
and the vascularity may be so great in some cases 
as to give rise to the name angio-glioma. As the 
tumour is due to an exuberant proliferation of the 
normal embryonic connective ti-ssue, it hasno defined 
limits, but passes gradually and insensibly into the 
surrounding normal structures. Cavities and cysts- 
may form in the tumour, owing to degenerative 
changes, and these cysts contain sometimes a clear, 
sometimes a turbid, sanguinolent brownish-black 
fluid. From the rupture of dilated vessels, haemor- 
rhages may occur of varying size, causing sudden 
symptoms during life, resembling an apoplectic 
seizure ; and at the autopsy, the extravasated blood 
tearing up the brain tissue maybe so obtrusive, that 
the true nature of the disease may be overlooked. 
Again, it may simulate a focus of softening, owing 
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to the fatty degenerative changes which have 
occurred in the growth. The tumour may be of 
almost any size, from that of a pea to that of the 
fist, or even larger All authorities agree that this 
form of tumour does not spring primarily from the 
meninges, and it is probable that, as in the spinal 
cord, it arises in the grey matter It is relatively 
frequent, for of 600 collected cases of cerebral 
tumours 91 were said to be gliomata. This form 
of tumour is met with most frequently — in order — 
in the following situations centrum ovale, cortex 
cerebri, cerebellum, basal ganglia, pons, and 
medulla When occurring in the two last-named 
situations, it is frequently combined with a similar 
growth in the spinal cord Histologically the struc- 
ture corresponds to the neuroglia, hence its name ; 
the growth consists of delicate cells, with round or 
oval nuclei surrounded by a smaller amount of 
protoplasm , and projecting from the cells are 
numerous branched processes A felt-work of 
delicate fibrils, consisting probably for the most 
part of the cell-processes, is seen in a microscopi- 
cal section lying between the cells The fibrillary 
structure may be so abundant in some tumours as 
to give them a tough fibrous character, or mucoid 
changes may lead to a soft tumour, termed a 
ghomyxoina The tumour usually contains abund- 
ance of nerve-elements — fibres and ganglion-cells — 
in those parts where hiemorrhages or degenerative 
changes have not taken place, for the growth tends 
to infiltrate and push aside the nervous elements, 
without destroying them Such growths may be 
looked upon as local malformations of the brain, 
arising as a result of abnormal embryonic develop- 
ment, although frequently a history of a blow on 
the head has preceded the manifestation of sym- 
ptoms 

2 Sarcomata — Sarcomata occur more fre- 
quently in the adult than gliomata According to 
Allen Starr, of 600 recorded cases of cerebral 
tumour, 120 belonged to the sarcoma-group, 86 
occurring in adults and only 34 in children or young 
people under twenty Sarcomata seldom arise in 
the brain-substance, and very rarely in the cranial 
nerves Much more frequently they commence in 
the fibrous structures of surrounding tissues, e g the 
membranes of the brain, the periosteum of the cranial 
bones, and the bones themselves, especially those 
of the base of the skull All known types of sar- 
coma may occur {see Tumours Sarcoma) Many 
of these arise as a result of metastatic deposits 
Sarcoma arising in the membranes is usually either 
a round nodular tumour, or a diffuse superficial 
thickening, with a well-defined border, often press- 
ing the bram-substance before it, and forming as it 
were a nest Primary sarcomata are usually solitary 
and may vary greatly in size The consistence 
varies according to the nature and vascularity of 
the growth. In the hard variety, the cut surface 
appears fibrous, and of a greyish-white colour ; the 
soft vanety may be yellowish, yellowish-red, or 
greyish-red, according to the amount of degenerative 
change in the growth, its vascularity, and the pre- 
sence of haemorrhages of recent or remote date. 
Cystic degeneration sometimes occurs, especially in 
the cerebellum, and rarely calcification or even 
ossification of a sarcoma may take place Although 
primary sarcomata are usually solitary, they may be 
multiple, and occur simultaneously m the brain» 
spinal cord, and ganglia 

3. Endothehomata, — According to Ziegler, a 


new growth may arise from the endothelial cells 
of the pia-arachnoid membrane. Examined micro- 
scopically such a growth shows a stroma of fibrous 
tissue in which there- are nests of endothelial cells. 

4 Rarer iforms of Tumour are pure fibroma, 
cystic fibroma, Ijnnphangioma, osteoma, osteo- 
fibroma, osteo-sarcoma, enchondroma, exostosis, 
and psammoma. This last form of tumour only occurs 
m the meninges, in the pineal gland, and rarely 
in the choroid plexus It usually causes no sym- 
ptoms When the tumour is cut into, the knife 
grates, owing to the existence of calcareous con- 
cretions. Examined microscopically, these growths 
are seen to contain round concretions of various 
sizes consisting of superimposed flattened cells, with 
a homc^eneous appearance, arranged concentncally 
hke an onion Cholesteatomata, angio-sarcomata, 
angiomata, dermoid cysts, lipomata, and other 
growths, e g tumours of the hypophysis cerebn, 
are in rare instances met with 

5 Carcinomata — Carcinoma is nearly always 
secondary, but sometimes primary. It has been 
described as primary in the cranial bones, the 
meninges, and the choroid plexus. It is probable 
that in some instances a primary growth has been 
overlooked in some other part of the body, and it is 
likely that a number of those described as carci- 
nomata were really sarcomata 

6 Tubercular masses — Tubercular * tumours ’ 
occur most frequently m young people Of 300 
tumours which occurred in young people, 152 were 
tubercular of 300 occurnng in adults only 41 were 
of this character The earliest age at which a 
tubercular tumour has been found post mortem was 
23 days , the mother of the child was also tuber- 
culous The tumour was of the size of a hazel-nut 
(Demme) Statistics disagree as to whether tuber- 
cular tumours are more frequently solitary or 
multiple According to Starr, only about one-fifth 
were multiple , according to Gowers, less than one 
half were solitary The size may vary from a pea 
to a chestnut They are met with most fre- 
quently, according to Gowers, in (i) the cere- 
bellum, (2) the cortex, (3) the pons The naked- 
eye appearance is usually characteristic On trans- 
verse section they have a more or less sharply 
defined penpheral zone of a grey or greyish-red 
colour, with a yellowish cheesy centre, which some- 
times, owing to Its having undergone softening, 
contains a turbid, yellowish-white fluid Micro- 
scopically, the penpheral zone appears to consist of 
a granulation-tissue, consisting of round cells and 
giant-cells in the giant-cells tubercle- bacilli can 
usually be found, whereas they may not be dis- 
covered in the central part, which has undergone 
caseation. Very rarely a tubercular abscess may 
occur ; and it is not very rare on the posU 
mortem table m asylums to find old calcified tuber- 
cular tumours in the brains of patients who 
have suffered with epilepsy and dementia. It is 
seldom that ‘ solitary tubercle * of the brain forms the 
pnmary seat of infection, tuberculosis being usually 
met with in other parts of the body. Tuberculair 
tumour IS not uncommonly combined with tuber^ 
cular meningitis, and is not infirequently the cause 
of an accompanying hydrocephalus. 

7 Syphtlomaia (gummata). — See Brain, Syphilis 
of the 

8 . Cysts ^ — As already mentioned, cysts may be 
formed in the brain as a result of degenerative 
processes occurrmg in tumours, such as glioma, 
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sarcoma, and carcinoma; but occasionally in 
England, and not at all uncommonly abroad, 
parasitic cysts occur in the brain. Of these there 
are two forms, viz. (1) Cysticercus cellulosae, 
and (2) Taenia echinococcus {set EN'fOZOA). The 
former are not at all uncommon in Germany, for 
in 5,300 autopsies made at the Berlin Pathological 
Institute there occurred 87 cases of this parasite, 
72 of these being in the brain. Hydatid cysts are 
not infrequently met with in the brain in those 
countries where infection by this parasite is 
common, e.g. Australia. 

9. Aneurysms, — Apart from the miliary variety 
intra-cranial aneurysms occur usually on the arteries 
of the base or their branches before their entrance 
into the brain -substance. They occur frequently 
at the point of bifurcation of an artery; they 
are usually single, but sometimes multiple. Of 
156 cases collected by Gowers, the aneurysm 
was seated in 44 on the middle cerebral artery, 
in 41 on the basilar, in 23 on the carotid, in 
14 on the anterior cerebral, in 8 on the posterior 
communicating, in 7 on the vertebral, and in 6 on 
the posterior cerebellar. It will thus be seen that 
more than half occurred on the two first-named 
arteries, a fact of some importance in connection 
with the relation of symptoms to diagnosis, since 
the neighbouring parts of the brain may be com- 
pressed or indented, atrophied or softened. If 
adjacent to brain-substance, the aneurysm may by 
pressure form a recess, in which it lies. Some- 
times the bones of the skull may be eroded. Fre- 
quently one or more cranial nerves may be com- 
pressed by the aneurysm, the pressure resulting in 
their atrophy ; and sometimes a nerve may be 
found adherent to the wall of the aneurysm. It 
is not uncommon for a cerebral aneurj’sm to 
become filled with a laminated clot, which may 
result in obliteration of the sac and spontaneous 
cure ; but more often the aneurysm suddenly 
ruptures, causing death from haemorrhage. 

Etiology. — A number of the new growths are 
due to congenital developmental anomalies. These 
include the rare dermoid cysts, teratomata, an- 
giomata, and probably gliomata. Very little is 
known of the causes underlying cerebral tumours, 
except those of infective or parasitic origin, nor 
can we explain why in some people these tumours 
should occur in the brain and not elsewhere. A 
neuropathic inheritance plays no essential r6le in 
the development of cerebral tumours, nor does 
mental stress ; but experience seems to point to the 
fact that blows and injuries of the head are 
followed by symptoms indicating the existence of an 
intra-cranial tumour, although it must be remem- 
bered that a certain number of cases, in which 
apparently a tumour followed a blow or injury of 
the head, may be explained by the effects of a 
hsemorrhage into a tumour in which the symptoms 
were previously absent or ill-defined. This is 
especially liable to occur in the case of gliomatous 
tumours. Again, sudden onset of fatal symptoms 
may follow a blow 01 injury of the head in 
aneurysm owing to rupture ol the sac. Aneurysm 
usually is associated with degenerated arteries else- 
where. It occurs especially in syphilitic persons ; 
it may, however, result from infective arteritis, the 
result of plugging of a cerebral artery by an 
infective embolus in ulcerative endocarditis. 

The patholo^al effect: of tumours 'are related 
to (I) direct irritation or destruction of adjacent 


nervous substance, inflammation, and oedema ; (2^ 
destruction of the brain -substance or the cranial 
nerves by pressure and obliteration of the vascular 
supply. The disturbance and loss of function 
occasioned by these processes form the principal 
guides in inferring the situation and to some extent 
the size and nature of the growth. But a tumour 
seated within the cranial cavity by the production 
of increased intra-cranial pressure causes a number 
of general symptoms, common to all cerebral 
tumours, consisting of disturbances in the circula- 
tion and the production of internal hydrocephalus. 

Symptoms. — As a rule general s)anptoms pre- 
cede local, and the onset of both may be slow and 
gradual ; sometimes the symptoms have been so 
ill-defined as to have been overlooked during life, 
and the condition has only been discovered pest 
mortem. Not infrequently localising symptoms 
may be entirely absent during the whole course of 
the disease. 

A. General, — i. Headache is one of the earliest, 
most constant, and most distressing of symptoms, 
and is seldom absent during the .course of the dis- 
ease. It may be a dull and continuous pain affect- 
ing the whole head, and increased by every forced 
act of expiration, such as coughing or sneezing. It 
is the most severe and persistent of all forms of 
cephalalgia, and even when the patient is in a 
stuporose or semi-conscious condition, he still 
manifests by his moaning and the holding of his 
hands to his head the intense pain which the dis- 
ease is causing. The pain is subject to exacerba- 
tions, which usually wake the patient in the early 
morninjG;, a symptom which is very frequent in 
syphilitic tumours ; it is often diffuse, sometimes 
deep-seated and not localised to any particular part of 
the head. It frequently affects the frontal region, 
but this does not necessarily show that the tumour is 
in the frontal lobe ; on the other hand, a continuous 
pain over the back of the head and neck rather 
suggests the posterior fossae of the skull as the seat 
of the tumour, especially if the pain radiates down 
the spine and upper limbs. This general pain, 
which is due to increased intra-cranial pressure, 
may be associated with very acute, excruciating, 
burning local pains, limited to a precise circum- 
scribed spot, which frequently indicates the in- 
volvement of the meninges by the growth, and 
therefore its exact situation ; over this seat there is 
often marked tenderness on deep pressure or per- 
cussion. Pain confined to one side of the head is 
usually but not invariably indicative of tumour of 
that side. All conditions which tend to cause 
hyperaemia of the brain increase the pain, e.g. 
alcohol, mental excitement, muscular exercise, 
forced acts of expiration, and, in some cases, evea 
change of position. The pain persists, however, 
when all exciting influences are removed, and it 
cannot be completely and continuously averted by 
narcotics. 

2, Optic neuritis is the most important symptom 
of cerebral tumour, as it is only in isolated cases- 
that this symptom has been proved to have beeiv 
absent during the whole course of the disease. 
It occurs at some period before death in three 
fourths of the cases, and is generally bilateral, but 
usually one eye is affected more than the other. 
It may be present without the patient complain ing^ 
of affection of sight, and the visual acuity may be 
quite normal ; in advanced cases vision is generally 
affected and there is an irregular diminution of the 
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visual field and a lowering of the acuity of central 
vision, which may go on to complete blindness. 
Transitory amaurosis may occur, aue, not to the 
direct result of the papillitis, but to internal 
hydrocephalus, which causes distension of the third 
ventricle and depression of its floor, thus com- 
pressing the optic tract Post-neuntic atrophy 
may result j as a rule, however, the production of 
this takes a considerable time ; even when there is 
atrophy, there are usually signs of papillitis present 
{see Optic Nerve, Diseases of) The causes of 
changes in the fundus, which English authorities 
speak of as optic neuritis, and German as Stauungs- 
papilla or choked>disc, is a matter of controversy. 
There are three views : (i) That it is due to the 
obstruction to the return of venous blood by the 
ophthalmic vein, the increased intra-cranial pres- 
sure causing compression of the cavernous sinus ; 
but this theory of von Graefe has been disproved 
by the fact that free anastomosis occurs between 
the ophthalmic and facial veins (2) That the intra- 
cranial pressure interferes with the return of lymph 
from the sheath of the optic nerve into the sub- 
arachnoid space, causing hydrops of the sheath, 
which in turn compresses the veins and obstructs 
the outflow of blood from the papilla. (3) That 
the condition is due to irritation and inflammation 
of the sheath of the optic nerve, produced either 
by the presence of toxic substances in the cerebro- 
spinal flnid produced by the tumour, or by direct 
downward extension of a meningitis. According 
to Gowers a combination of causes may be in opera 
tion No doubt mechanical stasis in the veins 
would soon be followed by exudation, and then 
all the appearances of inflammation would be 
produced. One argument in favour of the 
mechanical theory (2) for the explanation of this 
condition is the fact that choked disc or optic 
neuritis may be greatly benefited or even disappear 
after trephining has been performed and the 
cerebro-spinal fluid allowed to drain off Some of 
the cases have been noted as improved in the 
first day after the operation, and in the course of 
some weeks the neuritis has completely dis- 
appeared The only conclusion at present possible 
is that intra-cranial pressure is an essential and 
fundamental, if not the sole, cause of this impor- 
tant symptom In many cases of tumour an 
ampullary swelling has been observed where the 
sheath is weak at the entrance to the eyeball, but 
It is often absent, even in acute cases, and the 
writer has seen it well marked in a case of menin- 
geal haemorrhage, causing great compression of the 
cerebral substance. Degeneration of the postenor 
roots and posterior columns of the spinal cord is 
sometimes observed and is probably also due to the 
increased pressure of and chemical changes in the 
cerebro-spinal fluid 

3 Vomiting . — Vomiting is a frequent but not 
constant symptom. It occurs in rather more than 
one-third of the cases (Jacoby), When present it is 
an early and most persistent symptom, and then 
forms a most troublesome feature of the disease It 
may occur without the presence of food m the 
stomach, e g. on waking in the morning. It is 
especially liable to come on when the headache is 
severe ; the tongue, however, usually remains clean, 
and the appetite may not be much affected It often 
ushers in or follows an epileptiform attack. Its cause 
IS probably irntation of the vomiting centre in the 
mraulla, brought about by the increased intra-cranial 


pressure or by reflex imtation through the meningeal 
nerves. 

4 Vertigo — Vertigo is usually associated with 
vomiting, but if severe, and especially if it occurs 
early in the disease, it must be considered as a 
special rather than a general symptom, pointing to 
the existence of a tumour in the cerebellum or its 
peduncles. 

5. Permanent or temporary slowing of 
the pulse occurs pretty freouently. It is usually 
independent of headache, and, when it occurs as an 
early symptom, points to a tumour of the medulla ; 
but It may arise as a result of increased intra-cranial 
pressure, for Horsley has found that after relief of the 

ressure by trephining, the pulse has quickened. 

lowing of the pulse may be accompanied by re^ 
spiratory disturbances. 

6. Fainting Fits and Apoplectic Seizures may 
occur, produced by haemorrhage into the tumour^ 
causing sudden increase of intra-cranial pressure. 

7. Epileptiform Convulsions. — Epileptic at- 
tacks, with loss of consciousness, may arise in every 
stage of the disease , although usually a late sym- 
ptom, epilepsy may belong to the earliest phenomena, 
in fact may preceae other symptoms by many years 
A certain number of cases of tumour occur, in which 
fits form a prominent symptom, although the tumour 
IS not seated in the Rolandic area. The wnter has 
seen three cases of internal hydrocephalus, caused 
by tumours seated in the third ventncle, in which 
general convulsions formed a prominent symptom, 
associated with paroxysmal attacks of drowsy stupor 
and lethargy. Usually, however, epileptiform con- 
vulsions indicate affection of the central convolutions, 
especially when they are Jacksonian in type ; but in 
slowly growing tumours, symptoms Uke idiopathic 
epilepsy may ^timately develop. Instead of typical 
epilepsy, attacks of simple loss of consciousness 
may occur, with or without automatic and forced 
movements Again, the spasms may resemble an 
hysterical attack, or simple convulsions may occur 
with retention or only impairment of consciousness. 
In tumours of the posterior fossae tetanic contractions 
of the muscles of the trunk, with retraction of the 
head, have been observed. 

8 Psychical Symptoms — The expression of the 
patient is often characteristic of a profound mental 
change There is a dull, heavy, drowsy or stuporose 
condition The patient in conversation does not 
reply readily, is listless and easily fatigued, lacks 
attention, and is unable tO' collect his thoughts. 
The speech is slow, sometimes slurred and confluent, 
and the reaction-time in answering questions is much 
prolonged The intelligence often suffers, the 
memory is enfeebled, and sometimes there is great 
mental depression, and in rare cases mania. At- 
tacks of mad excitation with delusions and hallucina- 
tions may occur, and cause the patient to be taken 
to an asylum ; and it is important to remark in this 
connection that psychical symptoms may form the first 
evidence of the brain-disease. Indeed tumours of the 
brain are not uncommon on the post-mortem table 
at asylums (at least 2 per cent ) Later, as the 
intra-cranial pressure increases, the symptoms 
become more marked and the existence of dis- 
turbances of consciousness is mao^ested by the 
drowsy stuporose exmession, by the loss of interest 
to surroundings, and by the pasaige of urine and 
faeces in the ned. In the l^t s^es the loss of 
consciousness becomes more pn^ound and tends to 
coma. 
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patient was trephined over this region, but the post- 
mortem examination showed that this was only one 

of several tumours. 

Tuvtours of the Hemispheres. — The motor area . — 
A tumour situated in the central convolutions 
of the Rolandic region of the cortex may produce 
two classes of localising symptoms : (a) irritative ; 
(^) destructive ; the former are characterised by 
cortical epilepsy, the latter by cortical paralysis, 
generally a monoplegia. Cortical epilepsy is mani- 
fested by tonic followed by clonic spasm affecting 
one limb, or a portion of the limb, or the face, com- 
mencing in a group of correlated muscles, which 
preside over a representative movement, and spread- 
ing in a definite way, according to the situation of 
the tumour. In a great number of cases the muscu- 
lar spasm is preceded by sensory phenomena, such 
as a feeling of cramp or numbness, and tingling of 
the skin of the parts. The march of the fit is of 
great importance to observe, for it will commence 
in the same region and spread in the same way, e.g. 




Fig. t.— Left hemisphere, showing the situation of the cortical projection-centres 


9. General Wasting and Bodily Weakness occurs, 
due to the vomiting, headache, and insomnia, and 
to the knowledge too often of an incurable disease. 
These together produce a marked change in the 
metabolism of the whole body, which in a measure 
is increased by auto-intoxication brought about by 
obstinate constipation. 

10. Polyuria with or without Polydipsia may 
.x:cur, especially in syphilitic tumours of the brain. 
Glycosuria is met with sometimes and indicates, 
when other symptoms agree, tumour of the medulla. 

B. Local Symptoms and Local Diagnosis. — 
Although tenderness on pressure and a high-pitched 
resonant note over a particular portion of the skull 
may in some cases afford indication of the existence 
of a tumour beneath, yet the local diagnosis of the 
lesion depends mainly upon the regional or focal 
symptoms caused by direct or indirect involvement 
of structures possessing particular functions {see fig. l) 

Small tumours, and even tumours of considerable 
size, may exist in certain regions of the cerebral 


hemispheres, especially the right, without giving 
rise to any symptoms other than those due to in- 
creased intra-cranial pressure. Again, tumours such 
as the infiltrating gliomata may be situated in the 
white substance of the hemisphere, and either give 
rise to no localising symptoms, or by pressure, exten- 
sion, or haemorrhage, affect structures with particular 
localising functions situated in the neighbourhood, 
or even at some considerable distance. A false 
notion of the position and size of the tumour may 
thus arise. For example, a large tumour in the 
right frontal lobe might extend to the motor area, 
and the first localising symptom might be Jacksonian 
epilepsy. Likewise, multiple tumours may exist, 
But only one of these be situated in a region which 
would occasion localising symptoms j consequently 
an erroneous prognosis as to the beneficial result 
of operative procedure might be arrived at. The 
writer recently saw a case of multiple tubercular 
tumours in which the most prominent localising 
symptoms were cortical epilepsy, starting in the 
right facial muscles, and partial aphasia. The 


it may begin in the face, indicating involvement of 
the lower portions of the Rolandic region ; in the 
fingers, wrist, thumb, or shoulder, indicating the 
middle portion ; or in the toes, ankles, or leg, indi- 
cating the upper portion of the central convolutions 
(see fig. i). 

The muscular spasm usually spreads rapidly over 
the whole half of the body and may extend to the 
other side and become general. Consciousness may 
remain throughout the fit, especially if there is not 
much spread. When both sides of the body are 
involved in the muscular spasm, consciousness is lost. 
It is important to determine the state of the parts 
affected after the convulsion, and to note whether 
there is paresis or anaesthesia. Destructive lesions 
produce usually a monoplegia; thus monoplegia 
cruralis, brachialis, and facialis are especially sym- 
ptomatic of tumour. As the tumour grows the para- 
lysis may increase, and the monoplegia become a 
hemiplegia. Sometimes with the hemiplegia there 
is a blunting of sensibility, especially of the sense of 
touch and the sense of position. 
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Pre-f'tontal Region — A tumour situated in the 
frontal lobe of the left hemisphere may cause aphasia 
{partial or complete) when Broca’s convolution is 
involved Again, from proximity to the motor area, 
the tumour may give rise to cortical epilepsy 
Tumours which grow from the orbital surface of the 
left frontal lobe may attain a considerable size without 
giving rise to any affection of speech It is to be 
remarked that sometimes the speech-affection arising 
from a tumour m the left frontal region may take 
the form of bradylalia Anosmia from compression 
or destruction of the olfactory nerve or tract some- 
times occurs in tumours of the frontal lobe, and 
when It can be determined, is of value as a localising 
symptom Bruns has pointed out that tumours of 
the frontal lobe often cause ataxy of the cerebellar 
type, and thus tend to simulate cerebellar tumours, 
but this form of ataxy is frequently associated with 
monoparesis or hemiparesis Optic neuritis occurs 
late in the course of the disease, whereas mental 
dulness, stupor, and a 
condition resembling im- 
becility are early sym- 
ptoms (fig 2) 

ParietO'Occipital re- 
gion — Tumours often 
attain a considerable size 
in this region without 
producing definite local- 
ising symptoms When 
the tumour is situated in 
the left hemisphere, in- 
volving the angular gyrus, 
word-Windness and mind- 
blindness may occur If 
It be situated in the 
occipital lobe, causing 
destruction of the optic 
radiations or the centre 
for half-vision, hemi- 
anopsia would be the 
result , or if it were an 
imtative lesion, starting 
m the meninges, it might 
give rise to unilateral 
visual hallucinations 
Temporal lobe — Im- 
portant localising sym- 
ptoms only arise when the tumour is situated on the 
left side ; if it affects the posterior two thirds of the 
first temporal convolution, word-deafness, amnesia, 
or paraphasia may result Occasionally auditory 
hallucinations occur in irntativ e lesions of this region 
Parietal lobule — Tumours in this portion of the 
brain may cause compression of the RoKndic area, 
with resulting motor irritation or paralytic pheno- 
mena, accompanied by disturbances of sensibility 
and of the sense of position 

Corpus callosum — The symptoms of tumours in 
this situation are not very definite, but, according to 
Bristowe, the following symptoms indicate a tumour 
in this region (i) disturbance of intelligence or 
stupor, combined with a non-aphasic disturbance of 
speech , (2) absence of cranial nerve-affections , (3) 
hemi-paretic phenomena combined with a less- 
marked paresis of the other side of the bodv , (4) 
gradual progressive increase of these svmptoms , 
(5) absence, as a rule, of the general symptoms of 
tumour 

Basal ganglia — Tumours in the corpus sin alum 
may occur without producing any definite symptoms, 


but hemiplegic symptoms may be produced owing 
to direct or indirect involvement of the internal 
capsule Tumours of the optic thalamus^ for the 
same reason, usually give rise to hemiplegia fre- 
quently associated with hemi-anaesthesia, hemiathe- 
tosis, and sometimes hemianopsia, from involvement 
of the optic radiations 

Tumours of the third ventricle may present no 
definite localising symptoms, but the general sym- 
ptoms may be very manifest, such as amaurosis, head- 
ache, dulness, stupor, and vomiting, due as a rule 
to internal hydrocephalus In four cases of tumour 
of the third ventricle recently seen by the writer, 
the symptoms were recurrent attacks of drowsy 
stupor, which sometimes deepened to coma, pre- 
ceded by restlessness and sometimes by convulsions, 
general muscular weakness, progressive mental en- 
feeblement, and optic neuritis 

Cerebellum — The symptoms of tumours in this 
situation are ataxy, characterised by a peculiar oscil- 


lating gait, like that of a drunken man, n)stagmus, 
vertigo and tendency to fall in one direction , mus- 
cular weakness on the same side as the lobe of the 
cerebellum affected , headache, especially over the 
back of the head, combined with stiffness and rigidity 
of the neck Vomiting and slow pulse usually occur 
Whereas optic neuritis usually occurs early and is 
very marked, mental symptoms in the form of apathy, 
dulness, and stupor develop late, affording thus a 
contradistinction to frontal tumours 

Tumours of the base of the brain are frequently 
met with They are usually syphilitic, sarcomatous, 
or tubercular, but a number of rare tumours may 
also arise, especially in the neighbourhood of the 
pituitary fossa It has already been stated that 
aneurysms commonly affect vessels of the base of 
the brain, and may consequently cause symptoms 
resembling those of a tumour situated in this region. 

According to the seat of the tumour and its size, 
so various structures about the base of the brain are 
affected, and it is not surprising to find that among 
the commonest symptoms of tumours in this situation 
are paralyses of the cranial nerves The nerves 



Fig 2 — Fibro-endotheliomatou<; turn* iir trem the Dura Mater, and pressing on the 

Frontal Convolutions There was no paral>sis during life nor ^\ere signs of latia cranial 
pressure observed, probably o'w ing to the very slow growth Patient was subject to fits 
and was demented 
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supplying the eye-muscles are especially liable to be 
affected, causing various forms of squint and double 
vision, and ptosis associated with paralysis of the 
sphincter of the iris, if the third nerve is involved. 
The optic tract may be compressed and cause 
hemianopsia ; or there may be pressure on one optic 
nerve, when there will exist unilateral symptoms 
and changes in the fundus oculi; or the optic 
chiasma may be compressed, as frequently occurs in 
tumours of the hypoph3^s cerebri, resulting in 
bi-temporal hemianopsia. If the fifth nerve is in- 
volved, there is unilateral anaesthesia of the face, 
loss of taste and smell on one side, and sometimes 
sloughing of the cornea. The facial nerve may be 
affected, and usually the auditory is associate in 
the destructive process, deafness and peripheral 
facial paralysis resulting. In such case the muscles 
of the upper part of the face will be involved as 
well as the lower; the eye will remain open in 
sleep, and the muscles will show qualitative and 
quantitative alterations in the electrical reactions. 
Some degree of pressure upon the crus, pons, or 
medulla may be associated with these cranial nerve- 
paralyses, causing weakness or paralysis of one or 
both sides of the body, from pressure upon the 
pyramidal systems of fibres. 

Crura cerebri or corpora quadrigemina. — A 
tumour in this situation is very liable to involve one 
or more of the nuclei of origin of the third nerve, or 
the nerve itself. The so-called * s)mdrome of 
Weber * may occur, namely, paralysis of the motor 
oculi of the side on which the growth is situated, 
and complete hemiplegia of face, tongue, and limbs 
of the opposite side. If the corpora quadrigemina 
are involved, there is usually loss of pupil-reaction, 
nystagmus, and ataxy. 

Pons and Medulla. — Tumours of the pons may 
be unaccompanied by optic neuritis. Paralyses of 
the cranial nerves of one or both sides having their 
nuclei of origin in this situation, associated with 
paralysis or paresis of the face and limbs according 
to the size and seat of the tumour, indicate affection 
of this region. Especially characteristic is the 
alternate hemiplegia, in which the facial, abducens, 
and trigeminus nerves, or one of these nerves on one 
side, and the limbs on the opposite side, are para- 
lysed. When there is double hemiplegia, there is 
usually dysarthria and dysphagia. 

Medulla. — Tumours of the medulla may produce 
symptoms somewhat similar to those of a tumour 
affecting the lower part of the pons, except that the 
eighth to the twelfth cranial nuclei may be damaged 
and cause deafness, dysarthria, dysphagia, aphonia, 
disturbances of the hearths action and of the respira- 
tion, with hiccough, and (in many cases) glycosuria. 
The limbs may be paralysed on one or both sides, 
and sometimes there is cerebellar ataxy. 

Diagnosis. — Three points must be considered : 
(l) The existence of a cerebral tumour; (2) its 
situation ; and (3) its probable nature. The 
existence of a tumour is probable when there are 
severe headache, characteristic vomiting, optic 
neuritis, and slow pulse. The situation must be 
inferred from the consideration of the localising 
symptoms alr^y discussed, and the nature of the 
growth may be sometimes correctly diegnosed or 
guessed at by considering the history of the onset 
and progress of the disease, together with the 
previous health, sex, and age of the patient. A 
number of cerebral tumours, e.g. psammoma, 
lipoma^ cholesteatoma, and cysts may remain latent, 


and give rise to hardly any symptoms. When » 
pitient comes complaining of severe and continuous 
neadache, the possibility of a tumour must be con- 
sidered, and an examination of the fundus oculi 
should always be made. Should neuritis be found 
to be present, it is necessary to exclude other 
possible causes, e.g. meninptis^ cerebral abscess, 
nydrocephalus, and nephritis, for some forms of 
Bright’s disease are associated with severe headache 
and retinitis. It is necessary to remember that in 
marked chlorotic ancemia, a patient may suffer with 
severe headache, and an examination of the fundus 
may even reveal in rare cases neuritis. In chronic 
lead-poisoning, many symptoms occur which might 
lead to a mistaken diagnosis of tumour : thus, 
there may be headache, optic neuritis, and cortical 
epilepsy. Megrim, hysteria, or neurasthenia may be 
the cause of severe headache, but the headache in 
these affections is profoundly influenced by psychical 
conditions, and may even disappear when the at- 
tention is diverted. Stupor, drowsiness, progressive 
dementia, and attacks of maniacal excitement or 
melancholia may occur in patients suffering with 
tumour, and lead to their being certified as insane. 

A tumour with focal symptoms, causing Jack- 
sonian epilepsy, must be diiferentiated from urcemiay 
alcoholism, lead-poisoning, syphilitic and tubercular 
meningo-encephalitis, and in rare cases chronic 
brain-sofiemng, all of which affections may be 
attended by convulsive epileptiform seizures. Ab- 
sence of the general symptoms of tumour, and the 
history of the case and its progress, will help in 
coming to a decision ; and it is especially in such 
cases that tenderness and alteration of the note on 
percussion will be valuable as an aid to diagnosis. 
In dementia paralytica the patient often com- 
plains of headache, and he may be the subject of 
unilateral fits, but it is very seldom that an exami- 
nation of the fundus oculi reveals any optic neuritis. 

In general paralysis of the insane a sluggish 
reaction of the pupils to light or the Argyll-Robert- 
son pupil is seldom absent. 

Course and Prognosis.— The course of the 
disease is usually chronic and may extend over years. 
Some forms of tumour are slower in growth than 
others, e.g. glioma, osleo-sarcoma, and ‘solitary 
tubercle;’ others, e.g. the soft sarcomata and car- 
cinomata, are very rapid. If syphilis can be ex- 
cluded, the prognosis is most unfavourable. As a 
general rule, death takes place in one or two years, 
but occasionally tubercular tumours become sta- 
tionary, and even undergo regressive metamor- 
phosis. When once the symptoms have become 
pronounced, death usually takes place in a com- 
paratively short time from exhaustion, coma, or 
some intercurrent disease, but it may be sometimes 
quite sudden and unexpected. Some forms of 
tumour, e.g. angioma, cholesteatoma, and glioma, 
may remain latent for many years, and then an acute 
onset of symptoms which rapidly terminate fatally 
may arise. 

Treatment. — General Management. — It is well 
in all cases to try mercurial inunction and large 
doses of iodide of potassium upon the chance that 
the tumour may be syphilitic. In some cases 
mercurial inunction over the painful spot on the 
head may give relief. Allen Starr recommends 
large doses of iodide of potassium in non-syphilitic 
tumours, and he has recorded cases which have 
apparently derived much benefit from heroic doses 
of this drug. He has given as much as 250 grains 
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a day If the tumour is suspected to be tubercular, 
treatment usually adopted for this disease may be 
tried, such as cod-liver oil and tonics Again, liquor 
arsenicalis as a nerve-tonic maybe prescribed All 
these remedies however are as a rule of little use, 
and, unless operative procedure be adopted, the most 
that can be done is to treat the symptoms and re- 
lieve the sufferings of the patient As already 
pointed out, most of the drugs which are used for 
the relief of headache (phenacetin, antipyrine, 
exalgin, &c ) are of little use, and the only remedy 
which IS of service is morphine or some preparation 
of opium The patient may have either hypo- 
dermic injections of morphine or some preparation 
of opium administered internally Gowers re- 
commends cannabis indica as a narcotic Leeches 
to the painful part, also ice-bags accompanied with 
hot bottles to the feet, and purgatives may help to 
relieve pain by drawing the blood from the head and 
relieving intra-cranial pressure The convulsions as 
a rule are not relieved by bromides , chloral hydrate 
appears to be more efetive, and inhalations of 
chloroform in some cases have to be resorted to 
The vomiting may be most troublesome, and may 
necessitate feeding by nutrient enemata Ice can be 
ordered to be sucked, opium given, and rest in bed 
upon the back should be enjoined 

Operative Measures — The results are not so satis- 
factory as at first this branch of surgery promised 
Many patients die of shock In only a limited 
number of cases can the tumour be removed without 
risk of return, and, not infrequently, the patient is 
left paralysed, speechless, or mentally afflicted If 
the wound becomes septic, hernia cerebri or menin- 
gitis IS very likely to occur In recommending 
operation all these facts should be taken into 
account, and the surgeon should be guided by the 
following considerations (i) that, according to the 
statistics of Allen Starr, only 7 per cent of cerebral 
tumours are suitable for operation, (2) that it is 
difficult to be sure of correct localisation, (3) that if 
the patient is suffering from severe symptoms arising 
from intra-cranial pressure, although it may be 
impossible to remove the growth, many of the 
distressing symptoms of the disease may be relieved 
by operation If operation is decided upon, its 
early performance is advisable, and it is essential to 
success that it should be done in a hospital, and 
only by those who have had considerable practice in 
the performance of such operations In this way 
delay is avoided, shock, which is the most dreaded 
feature, is obviated, and (complications and hsemor- 
rhage are more skilfully met 

Frederick W. Morr 

BRAIN, Ventricles of, Diseases of —5^4 

Ventricles of Brain, Diseases of 

BRAIN, Vessels of, Diseases of 

I Aneurysm — The larger arteries of the brain, 
and their minute branches in the cerebral substance, 
are both liable to aneurysmal dilatation. The 
‘ miliary ’ aneurysms on the smaller branches within 
the brain, which are the cause of cerebral haemor- 
rhage, are descnbed later 

{a) Aneurysm of the larger cerebral arteries ts 
more common than that of those of a similar sise 
elsewhere. The large vessels of the base, or 
their primary branches, may be affected. The 
basilar and middle cerebral arteries arc those most 
frequently diseased, aneurysms of these twe vessels 
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constituting more than half the cases. Next in 
frequency is the internal carotid. The vertebral, 
anterior and postenor cerebrals, antenor and 
posterior communicating, and antenor cerebellar 
artenes are occasionally, but less frequently, affected. 
In one or two recorded cases the aneurysm has been 
situated in the intenor of the pons Varolii or 
cerebellum The disease is rather more frequent 
on the left side, but this is chiefly due to the 
greater proclivity of the left middle cerebral com- 
pared with the nght, a fact which is explained 
by the aetiology There is occasionally more than 
one aneurysm, situated on different artenes, or on 
different branches of the same artery The aneurysm 
is usually sacculated, rarely dissecting Its size 
usually varies from that of a pea to that of a hazel 
nut, but aneurysms have been met with as large as- 
a hen’s egg When the size is considerable the 
brain-tissue is pressed upon and softened, as by any 
other kind of tumour 

.^Etiology and Pathology —These aneurysms 
are rather more common in men than in women, after 
actual childhood, and are far more frequent before 
the ordinary degenerative penod than aneurysms 
elsewhere Nearly half the recorded instances have 
occurred between ten and forty years of age, and 
about one sixth between ten and twenty The 
change in the arterial wall resembles that giving 
nse to aneurysm elsewhere — a fibroid degeneration, 
with loss of muscular and elastic tissue. Distensible 
tissue, which yields permanently before the blood - 
pressure, is substituted for the resilient elements 
of the wall, which, normally, bring back the vessel 
to Its previous size after each expansion The 
alteration is occasionally part of a widely spread 
arterial change, but more frequently is local It is 
then due to some local morbid process, usually one 
of three kinds (i) syphilitic disease, which has 
altered the wall, but has not obliterated or greatly 
reduced the lumen of the vessel ; (2) injury — a 
blow or a fall on the head, w'hich probably acts by 
causing a local periarteritis, since extensive traces 
of old inflammation are sometimes found in the 
neighbourhood of the aneurysm in such cases ; 
(3) incomplete embolism, imperfect occlusion of the 
vessel by a plug, from a valve affected with active 
endocarditis This cause explains the greater 
frequency of aneurysm in the left than in the nght 
middle cerebral artery (since this is more prone to 
embolism), and also the fact that those who suffer 
from cerebral hemorrhage at an earlier age than de- 
eneration occurs usually have valvular disease of the 
eart in such cases an aneurysm is often found. 
Whatever be the cause of the alteration in the arterial 
wall, the efficient agent in the production of the 
aneurysm is the high blood-pressure in the cerebral 
arteries, coupled perhaps with a slighter external 
support than is possessed by the vessels in other 
parts See Aneurysm 

Rupture has occurred m more than half the 
recorded cases of cerebral aneurysm, and probably 
occurs in a much larger proportion, since a small 
aneurysm is easily overlooked in a large extravasa- 
tion. The blood may escape rapidly or slowly, and 
the haemorrhage may take place into the sabsiach- 
noid space, or into the adjacent cerebral substance 
In the former case, meningeal hsemorrhage is the 
result Rupture into the cerebral substance is not 
uncommon. An aneurysm in the fissure of Sylviua 
may cause a haemorrhage into the substance of 
the brain, ultimately bursting into the lateral 
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ventricle ; and an aneurysm on the posterior 
cerebral artery may burst into the substance of the 
pons. Two causes may determine this rupture into 
the substance of the brain — first, thickening of 
the subarachnoid tissue adjacent to the aneurysm, 
and especially over it, hindering its rupture 
outwards ; secondly, the small size of the opening 
and consequent gradual escape of the blood, pro- 
ducing a slow disintegration of the brain-tissue, in 
the direction of least resistance. The amount of 
blood which is effused is often very large, and may 
make it uncertain from what artery it has come, and 
the difficulty of discovering an aneurysm is thereby 
increased. In rare cases a communication forms 
with a venous sinus, and constitutes an arterio- 
venous aneurysm. This has occurred between an 
aneurysm of the internal carotid and the cavernous 
sinus. 

Symptoms. — Symptoms of the existence of an 
aneurysm may be entirely absent. When present, 
they depend on the pressure which the tumour 
exerts on neighbouring parts. They vary widely 
according to its seat, and they are rarely by 
themselves distinctive. Mental disturbance is 
uncommon. Headache is a very frequent symptom. 
It is often intense, sometimes throbbing, and 
may be localised, as to the occiput in basilar 
aneurysm. Giddiness is not uncommon, and is 
complained of in aneurysms in all situations. 
Convulsions are not frequent except in cases in 
which the aneurysm is in the neighbourhood of the 
motor region of the cortex, i.e. is on the middle 
cerebral artery or its branches. Palsy in some situa- 
tion often occurs, and depends on the pressure of 
the tumour j the most common is that of the cranial 
nerves which lie adjacent to an aneurysm at the 
base, as of the nerves of the orbit in aneurysm 
of the internal carotid. Optic neuritis is only 
occasionally present. The symptoms are thus those 
of an intracranial tumour, and they suggest an 
aneurysm when they are such as to show that 
the tumour is in the position of one of the arteries 
liable to be affected ; and the probability is increased 
if one of the known causes of aneurysm can be 
traced. If there is a history of syphilis the diagnosis 
lies between an aneurysm and a gumma, and 
the former is only probable if the symptoms are not 
lessened by appropriate treatment. The presence 
of heart-disease has less often definite diagnostic 
iinpiortance than its causal relation might suggest, 
because embolic aneurysms usually rupture before 
causing pressure. Injury, it must be remembered, 
may also cause a neoplastic tumour. Aneurysms 
elsewhere would, of course, give great additional 
significance to the symptoms, but the coincidence 
IS too rare to be of practical importance. In some 
cases a murmur can be heard by the patient, and in 
still rarer cases (of aneurysm of the internal 
carotid) it has been audible on auscultation. But 
even an objective murmur, alone, cannot afford 
actual proof of the existence of an aneurysm, 
since pulsation, the chief sign of an accessible 
aneurysm, can never be perceived. 

Rupture of an intracranial aneurysm gives rise to 
symptoms which vary according as the blood escapes 
quickly or slowly. If quickly, the blood usually 
pas^s into the meninges and causes sudden apoplexy 
with general paralysis, rapidly deepening to a fatal 
file symptoms are less sudden, 
imiiateral paralysis or convulsions may occur. 
This IS especially the case when the blood escapes 


OF, DISEASES OF 

slowly into the cerebral substance ; the unilateral 
symptoms commence suddenly, and gradually 
increase during a few hours or days, with or without 
initial loss of consciousness, but ending in fatal 
coma. 

Treatment. — Little can be done in cases where 
intracranial aneurysm is suspected. Even when 
it is of syphilitic origin, drugs are powerless to 
alter the damaged and dilated vessel, since the 
change which has given rise to it is of the nature of 
a cicatricial transformation of the syphilitic tissue, on 
which drugs can no longer exert the influence they 
possess over the earlier stages of the growth in the 
wall. Hypodermic injection of ergotin (^-grain) has 
been recommended by Langenbeck and others. 
Iodide of potassium may also be given in the hope 
of promoting coagulation within the sac, from the un- 
doubted evidence of the power it has to effect this in 
aneurysms elsewhere. This is also true of the hypo- 
dermic injection of a solution of gelatine, if its alleged 
influence is confirmed (see Hypodermic Medica- 
tion). Rest IS important. All causes of increased 
intravascular pressure, such as effort and low positions 
of the head, are to be avoided. The bowels should 
be kept regular. In rare cases where progressive 
paralysis of orbital nerves suggests the probability 
of aneurysm of the internal carotid, and a murmur 
renders the diagnosis certain, ligature of the 
common carotid may be, and has been, resorted 
to with success. It is, moreover, probable that 
intracranial surgery may be able to cope with 
aneurysms on some other vessels, but on this point 
experience is still to be gained. 

(//) Alinute ‘ tmliary ’ aneurysms occur in the 
small arteries of the pia mater and substance of the 
brain, and are the chief cause of cerebral hcemorrhage. 
They are met with almost exclusively in the second 
half of life, and increase in frequency with age 
up to about seventy-five, the less frequency of 
cerebral haemorrhage in extreme old age making 
it probable that they are less common in very 
late life. They may involve vessels not more than 
the inch in diameter, but are most common 
on vessels a little larger than this. The walls 
suffer fibroid degeneration of the outer and middle 
coat, commencing, it is said, as nuclear proliferation. 
The muscular tissue of the middle coat disappears, 
and distensible tissue replaces it. Hence under the 
influence of the blood-pressure, which is high in the 
arterioles prone to be thus changed, the artery at the 
spot becomes dilated into a sacculated aneurysm, 
varying in size from the ^ to the of an inch. 
These dilatations have been found in all parts, 
but most frequently in the central ganglia, and 
next most frequently in the pons Varolii, the 
convolutions, the cerebellum, the medulla oblon- 
gata, the cerebellar peduncles, and the centrum 
ovale. They are to be found in most cases of 
cerebral haemorrhage ; and it is probable that such 
haemorrhage is due to their rupture. Similar 
minute aneurysms of the retinal arteries have been 
observed to co-exist in rare cases. 

The rupture of a minute artery into its peri- 
vascular sheath distends this with blood, causing 
what has been termed a minute dissecting aneurysm. 
Such are frequently met with in cases in which the 
vessels are exposed to extreme pressure, as in death 
from asphyxial conditions ; or in the increased 
tension in collateral vessels when vascular obstruction 
has occurred. 

Symptoms. — No symptoms are known to be 
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associated with the existence of these minute 
aneurysms, and this fact explains the absence of 
premonitory indications of a liability to cerebral 
haemorrhage The s)rmptoms of rupture are de- 
scribed under Brain, Haemorrhage into. 

2 Degeneration — (a:) Of Arterus — The 
larger cerebral arteries are very common seats of de- 
generative changes which are fully descnbed in the 
article on Arterio-sclbrosis The cerebral arteries, 
however, are peculiarly liable to these changes. 
The cause of this liability is probably the strain to 
which the badly supported cerebral vessels are ex- 
posed in consequence of their direct origin from 
comparatively large vessels, rendered more effective 
by the deficient support from adjacent structures 
This deficiency increases as life goes on, because the 
atrophy of the brain-substance leads to an increase 
in the size of the peri-arterial spaces It is not 
easy to explain the occasional freedom of these 
vessels from atheroma when this is abundant else- 
where 

Degeneration of the cerebral vessels may lead to 
anaemia of the brain, rupture of the vessels, or 
thrombosis in their lumina Anaemia has already been 
considered {see Brain, Anaemia of) ; rupture and 
thrombosis will be dealt with in the present article 

Symptoms — Atheroma of the cerebral vessels 
leads to the symptoms of local anaemia of the 
brain, and is a common cause of the transient 
cerebral symptoms so frequent in the old, before 
a definite seizure occurs Tingling in the limbs 
of one side, and slight loss of power, as well as 
more general sjTnptoms, as headache, may be thus 
produced, and are frequently the precursors of an 
attack of hemiplegia from the closure of the vessel 
It is possible also that the loss of memory and 
mental failure common m the old may be the result 
of more general interference with the supply of blood 
to the brain in consequence of this arterial disease, 
but, without symptoms of sudden onset, it is more 
often due to senile failure of cerebral nutrition 

Treatment — Tonics, especially cardiac, and 
substances which, as cod-hver oil, promote the 
nutrition of the tissues generally, may be given with 
possible advantage It is not likely, however, that 
any treatment can modify the state of the artenal 
wall, or that its tissue ever resumes, in any degree. 
Its normal characters The maintenance of the 
general nutrition in a good state may lessen the 
tendency to fatty degeneration and subsequent 
calcification of the tissue, and thus postpone or 
prevent the disastrous consequences of occlusion of 
the vessels In this, however, we can only adjust 
our treatment on rational grounds, since the nature 
of the case precludes any possible evidence of 
beneficial result Of especial importance is it, m 
any case in which there is reason to believe or to 
suspect the presence or future development of 
atheroma, to do all in our power to keep the arterial 
tension within normal limits, and to preserve the 
blood from the presence of the products of imperfect 
digestion and the accumulation of metabolic pro- 
ducts, which favour thrombosis It is important to 
adopt in the old a regimen and treatment likely to 
lessen the gouty tendency which so often attends 
atheroma and often increases the tendency to 
thrombosis. 

(/>) Of Veins — Degeneration of the walls of the 
veins i§ much less frequent than degeneration of 
the arteries, perhaps on account of the less degree 
ot pressure to which they are exposed. Disease 


their walls is generally the result of inflammation 
spreading from without. Thrombosis m them 
may thus result from adjacent inflammation, 
tubercular or other. Occasionally the veins of 
the pia mater may be found varicose in advanced 
life, and in one case rupture of such a dilated vein 
was the cause of meningeal haemorrhage. 

3. Embolism.— -Definition. — The obstruc- 
tion of arteries or capiUanes of the brain by solid 
particles earned by the blood-current from some 
other part of the vascular system. 

^Etiology —The source of the emboUc par- 
ticles IS almost invanably situated between the 
pulmonary capillanes and the obstructed vessels, 

1 e m the pulmonary veins, the left side of the 
heart, or the artenes In artenal embolism it is> 
necessarily so, since no particles large enough to 
obstruct even a small artery could pass through the 
capillanes of the lungs In almost all cases the 
heart is the source of the plug, a particle of fibnn 
being washed by the blood from a deposit on a 
diseased valve or m some recess (as the auncular 
appendix) Endocarditis, or chronic valvular 
disease, therefore, usually co-exists with the 
embolism Mitral stenosis is an especially frequent 
source of emboli, probably because the surface is 
commonly much altered, and the blood-current is in 
part slow (in diastole, allowing deposit), and in 
part very rapid (in auricular systole, detaching 
loose particles) Moreover the dilatation of the left 
auricle, and the imperfect degree in which the blood 
is expelled from it, frequently lead to a coagulum in 
the appendix Disease of the aorta — atheroma or 
aneurysm— is the next most frequent source, and, 
less frequently, disease of the carotid or vertebral 
arteries, and coagulation in the pulmonary veins, 
large or small— the latter in some rare cases of 
inflammation and growths 

Particles obstructing capillaries may come from 
some softened atheromatous patch or fibnnous 
deposit, from pigmentary formations, or from 
deposits in ulcerative endocarditis In the last case 
the obstructing material has a septic character, 
probably due to bactenal organisms, and the 
inflammation it causes may be suppurative. 

Embolism occurs with equal frequency in both 
sexes, and at all periods of life, but most frequently 
between later childhood and middle life This- 
is explained by the fact that it occurs more readily 
from valvular disease due to endocarditis than from 
that which results from the degeneration of age, 
but most frequently when the* lapse of time has led 
to secondary changes in the valves damaged, or 
during second attacks of endocarditis— inflamma- 
tion of valves previously diseased being especially 
prone to give rise to embolism Hence most 
subjects of embolism have suffered or are suffenng 
from one of the diseases known to cause endocar- 
diUs, especially from rheumatic fever, occasionally 
from chorea or scarlet fever 

Anatomical Characters — Almost any of the 
cerebral artenes may be obstructed ; but the 
vessels most prone to suffer are the middle cerebral, 
in consequence of the more direct course the 
circulation to them Next in frequency are the 
mternal carotid and the antenor cerebral. Em- 
bolism is less frequent m the artenes to which the 
vertebrals convey blood, but has been met with in 
most of them ; even the basilar may be obstructed 
by a clot small enough to pass through the verte- 
bral, but too large to enter the postenor cerebral. 
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The cerebellar arteries are those less frequently 
affected. Obstruction of several vessels is some- 
times found, having occurred at the same or 
different times. Embolism is more common on 
the left side, but the difference is not so great as is 
often stated, being not greater than as four to 
three. It is due to the more direct origin of the 
left carotid, into which a plug can therefore be more 
easily carried than into the right ; hence it depends 
on the greater frequency of the occlusion of the 
branches of the internal carotid, and especially 
^because it is the vessel most often affected) of the 
middle cerebral. The left vertebral is also rather 
more often plugged than is the right, but embolism 
of this artery is too rare materially to influence the 
numerical relation between the vessels of the two 
sides in their liability. 

The plug is usually arrested at some spot at 
which the vessel is narrowed by a branch being 
given off. Here the fragment may be found, 
usually decolourised, and commonly closing alto- 
gether the lumen of the vessel. On each side of 
this is a secondary clot, distinguished by its darker 
tint: the distal extends far into the contracted 
branches of the vessel, the proximal as far as the 
next large branch. The obstruction may lead to 
inflammation of the wall of the vessel at the spot, 
especially when the plug has been carried from a 
place at which inflammation is going on. The 
inflammation leads to change of texture and 
degeneration, fibroid or fatty ; the former, when 
the obstruction is incomplete, may permit an 
aneurysm to be formed, the latter may cause a 
thickened patch, in which calcification may occur. 
The inflammation may spread to the adjacent 
tissue, leading to induration around the spot. It 
is most intense when the plug comes from a valve 
the seat of active endocarditis, and may then 
determine a peculiar irritative character in the 
secondary inflammation, as is shown by the fact 
that optic neuritis sometimes develops in such 
cases. 

The effect of embolism is to arrest the blood- 
supply to the part of the brain to which the 
artery is distributed, unless the blood can 
reach it by some other channel ; the cerebral 
tissue, deprived of its nutrition, undergoes 
necrosis and softening {see Brain, Softening of). 
This result, however, is often prevented by the 
anastomoses that exist in many parts, and as 
these are very irregular in the cortex of the brain, 
both in different persons and in different parts of 
the same arterial area, considerable variations exist 
in the extent of softening that results from occlusion 
of the same artery. But in the central ganglia 
anastomoses are absent, and softening uniformly 
follows. Thus embolism of the trunk of the middle 
cerebral may cause softening of the corpus striatum, 
while the cortex supplied may be intact, or softened 
in irregular areas, or it may be totally destroyed. 
Capillary embolism also causes softening, and when 
the obstruction is from a septic source, the inflam- 
mation adjacent may be suppurative, and ‘metastatic 
abscess * may result. Thus cerebral abscess results 
from suppurative disease in the thorax and other 
parts. One of the rare curiosities of patholc^ is 
the production of such abscess by the embolic ob- 
struction of ^e vessels with fragments of Oidium 
albicans gaining access to the circulation from the 
throat. A plug of fibrin lodging in an artery some- 
times quickly breaks up, and is carried into the 
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capillaries, so that the artery is pervious, although 
the brain-tissue it supplies is necrosed. Necessarily, 
when the capillaries are obstructed, a collateral 
blood-supply is of no avail to prevent softening. 

For the symptoms, diagnosis, and treat- 
ment of cerebral embolism, see Brain, Soften- 
ing of. 

4. Rupture. -^Rupture of cerebral arteries is 
common and is the cause of cerebral haemorrhage ; 
rupture of capillaries is not infrequent. Rupture 
of veins is extremely rare, except as the result of 
injury. 

{a) Of Arteries . — The proximate causes of rup- 
ture are weakening of the arterial wall, and 
increased pressure within the vessel. The condi- 
tions which give rise to these two factors are the 
remote causes of rupture. The actual rupture is 
often due to a temporary sudden excess of intra- 
vascular pressure, but this often does not immediately 
precede the symptoms, which are only manifest 
when the initial opening in the wall has increased. 

.Etiology. — The wall of the vessel is weakened, 
especially by degenerative disease. Aneurysmal 
dilatation and thinning have usually resulted from 
the chronic change. In some diseases attended 
with a tendency to extravasation (purpura, hsemo- 
philia, &c.) it is probable that the vascular walls 
undergo rapid degeneration in the acquired, and 
are unusually thin in the congenital maladies. 
Defective external support, from atrophy of the 
brain, causing increased size of the perivascular 
canals, was formerly thought to be a potent cause, 
and is now perhaps underrated. The mobile 
perivascular fluid which surrounds the vessels must 
afford a less efficient support than cerebral tissue, 
and sudden variations in the size of these canals will 
expose the vessels to sudden differences in the 
amount of tension to which their walls are ex- 
posed. 

When vessels are much weakened, they may 
rupture when the intravascular pressure is at, or 
even below, the normal ; very commonly, however, 
there co-exists increased pressure. Loss of arterial 
elasticity leads to less equable pressure. Arterial 
degeneration, and still more constantly the con- 
traction of the minute arterioles, in Bright’s disease, 
cause increased tension by obstruction ; and the 
hypertrophy of the heart, which develops to over- 
come the obstruction, adds materially to the pres- 
sure within the arteries. Hypertrophy to overcome 
an obstacle near the heart has probably no influence 
in causing rupture of cerebral vessels. 

The immediate cause of rupture is generally some 
temporary increase of the blood* pressure due to 
effort — as in cough, straining at stool, or vomiting ; 
excited action of the heart due to exertion or 
emotion ; suddenly developed heart- or lung-disease 
obstructing the circulation ; local obstruction to 
return of blood ; or the action of gravitation in the 
recumbent posture. The last cause probably 
determines the frequent occurrence of rupture 
during sleep in which contraction of the arterioles 
is probably added. 

The conditions which produce these proximate 
causes are the remote causes of rupture. The most 
efficient are those which lead to arterial degenera- 
tion {see Arterio-sclerosis). In addition to 
these certain local considerations must be borne in 
mind. The position of degeneration is probably 
largely influenced by the distribution of the vessels ; 
and the latter may be hereditary, as the retina 
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sometimes strikingly shows us • the same arrange* 
ment of tlie branches of the retinal artery may be 
seen in parent and child So, too, correspondence 
m the way in which the cerebral arteries of the two 
sides divide and are distributed may be observed to 
coincide with a close correspondence in the position 
of spots of visible degeneration, and doubtless also 
determines a like symmetry in the invisible degene- 
ration of the minute aneurysms , hence rupture 
sometimes occurs at the same place in each hemi- 
sphere 

Some of the cerebral arteries give way more fre- 
quently than others, especially the arteries of the 
corpora striata and pons Varohi This seems due 
f i) to their direct origin from vessels of very con- 
siderable size (basilar and middle cerebral), and their 
consequent exposure to the full pressure within the 
parent-trunk , /and ( 2 ) to their ‘ terminal’ character, 
which precludes collateral relief when a general 
increase of intra-arterial pressure augments dispro- 
portionately that in an artery in which it is nor- 
mally above the average for the si/e of the vessel 
One artery, which very frequently gives way, passes 
from the middle cerebral through the anterior per- 
forated spiot, outwards between the island of Reil 
and the lenticular nucleus, the outer part of which 
It perforates, and then passes through the white 
fibres of the ‘internal capsule,’ between the lenti- 
cular and caudate nuclei, to ramify in the anterior 
part of the latter The arterial branches supplying 
the convolutions on the surface of the brain are not 
often ruptured, except from injury They are 
exposed much less directly to the blood -pressure, 
and sometimes possess considerable anastomoses 
Symptoms — The consequence of rupture of an 
artery is cerebral haemorrhage, the symptoms and 
treatment of which are described elsewhere {see 
Brain, Hjemorrhage into , and Brain, Injuries of) 
[b) Of Capillaries — The minutest vessels and the 
capillaries rarely rupture, except when exposed to 
sudden pressure by venous thrombosis , the obstruc- 
tion in the minute vessels from which the vein 
carries away the blood may determine numerous 
capillary haemorrhages into the cerebral substance 
In general intense venous congestion, as in asphyxial 
states, such haemorrhage may occur ; and a more 
frequent result is extravasation into the perivascular 
sheath, which thus becomes distended with blood 
{c) Of Veins — Rupture of veins is only the result 
of intense mechanical congestion, such as violent 
paro:!fysms of whooping-cough or intense asphyxia, 
as from a violent epileptic fit The effects are the 
symptoms of a local cerebral lesion especially of the 
cortex, sometimes perhaps of the cerebellum. 

For SYMPTOMS see Brain, Haemorrhage into 

5 Syphilitio Disease —See Brain, Syphilis of 

6 T h rom bosis — Thrombosis is the coagulation 
of the blood in situ It may occur in the cerebral 
arteries, or in the cerebral veins and sinuses, 

(a) In the Arteries 

/Etiology — The causes of arterial thrombosis 
are considered in the article on Thrombosis 
Anatomical Characters. — The arteries oc- 
cluded may be one or several, large or small. 
Thrombosis occurs most frequently in the internal 
carotid, middle cerebral, vertebral, and basilar 
arteries, or their branches. It is not uncommon for 
a clot to form in a branch that comes off at a dis- 
eased bpot, while the main artery continues pervious. 
The orifice of the branch is narrowed so that enough 
blood does not enter to maintain the circulation in 


the part beyond The wall of the artery at the 
seat of the thrombosis may present any of the local 
causal conditions mentionea elsewhere, or, rarely, 
It may be healthy. After a time thickening from 
secondary arteritis occurs Within the vessel is a 
coagulum which usually fills its interior, and is 
adherent to the wall It sometimes does not fill 
the vessel, either because originally incomplete, or 
because the clot has shrunk. A recent quickly 
formed coagulum is red, but after a time it 
becomes pale and yellow A slowly formed 
coagulum is pale, and may be laminated A 
secondary clot usually forms far into the contracted 
distal branches, and on the proximal side as far as 
the nearest large branch The clot after a time 
may undergo calcification, or, with the artery, con- 
tracts and shrinks to a cord The brain-tissue, to 
which the artery was distributed, is at first anaemic, 
but quickly becomes the seat of congestive stasis 
and undergoes softening — red, yellow, or white, 
according to the amount of vascular distension and 
blood -pigment remaining in it If the collateral 
circulation is free, it may remain unsoftened, and 
scattered areas may escape from this cause, in the 
region supplied 

Symptoms — Where chronic arterial disease is 
the cause of thrombosis, it may be preceded by the 
symptoms of local cerebral anaemia {see Brain, 
Anaemia of) The thrombosis itself leads to the 
symptoms of loss of function in the part to which 
the artery passed The onset of these symptoms is 
slow or sudden, according to the rapidity with 
which the coagulum forms , and their degree de- 
pends on the size of the vessel occluded, its position, 
and Its relation to other vessels which may supply 
blood to the area involved Thrombosis of a small 
vessel in the cerebral substance usually leads to 
transient brain - disturbance, headache, vertigo, 
tingling, and temporary weakness m the limbs, 
soon passing away if a collateral circulation is 
established ; much more slowly, if softening ensues, 
by compensatory action elsewhere The occlusion 
of a large vessel causes commonly very marked 
sjmtiptoms Complete hemiplegia is frequent, and 
Its onset may be attended by loss of consciousness 
See Brain, Softening of 
Diagnosis, — The diagnosis rests on a combina- 
tion of the symptoms of local cerebral disease with 
the causal condition — vascular mischief (indicated 
by probable age, degeneration elsewhere, or 
syphilis), and with conditions leading to feebleness 
of the blood-current, and increased coagulability of 
the blood The diagnosis is rendered more probable 
by the symptoms, if slight, being transient, if severe 
being of gradual onset, and, whether slight or 
severe, being preceded by the premonitory indica- 
tions of local cerebral anaemia (headache, and local 
symptoms in the limbs, &c ) 

The PROGNOSIS and treatment of thrombosis 
in artenes are considered under the resulting con- 
dition See Brain, Softening of. 

{b) In Cerebral Veins and Sinuses, 

^Etiology. — Thrombosis m sinuses may be 
primary, and due to changes in the constitution or 
the circulation of the blo<^ ; or secondary, and due 
to local causes inducing coa^lation directlv at the 
spot affected Second^ thrombosis is the more 
common. The same conditions of retarded circula- 
tion and altered blood-state which pemut coagulation 
in arteries favour it also in veins, and it is often 
seen m such conditions as phthisis and cancer, and 
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especially in marasmic states in children. Hence 
the primary form is most common in children, but 
the secondary form occurs with nearly equal 
frequency through life. Local retardation of the 
circulation from narrowing of the sinus, or com- 
pression of the jugular vein, occasionally assists. 
The blood-current in the front part of the longitudinal 
sinus is one of extreme sluggishness, on account of 
the physical conditions of the circulation. Local 
change causing coagulation is usually the extension 
to the sinus of adjacent inflammation, or of a clot 
produced in a tributary vein by such inflammation. 
Caries of the bones of the skull, especially of the 
temporal bone, and meningitis are common causes 
of thrombosis in adjacent sinuses. Lastly, injuries 
of the skull involving the sinuses sometimes cause 
coagulation in them. 

Anatomical Characters. — Of primary throm- 
bosis the superior longitudinal sinus is the most 
common seat, and thence the clot spreads into the 
veins on either side, and occasionally also into the 
lateral sinuses. When secondary, the thrombosis 
occurs in the sinus nearest to the local disease ; in 
that of the petrous bone, the lateral sinus is usually 
involved. The sinus is distended by firm clot, 
commonly (not invariably) adherent, sometimes in 
concentric layers. The walls of the vessel are 
healthy when the thrombosis is primary or is 
secondary by extension of clot, but thickened 
and brittle when invaded directly by adjacent 
inflammation. After a time the clot may 
soften and break down — more quickly in cases 
in which the adjacent inflammation is of a septic 
character. 

The consequence of venous thrombosis is local 
arrest of the blood-current, the tributary veins and 
capillaries becoming enormously distended with 
blood. Sometimes the smaller vessels may give 
way, causing numerous minute extravasations ; 
the cerebral substance is then crammed with small 
nsemorrhagic foci, which often coalesce. The con- 
dition is especially seen in the convolutions. Blood 
is also effused into the meshes of the pia mater, and 
into the subarachnoid space. Into the looser tissues 
and into the ventricles serum may escape. Throm- 
bosis of the veins of Galen is one cause of ventricular 
eflfusion. Ultimately the brain-tissue undergoes 
softening, first red, and then yellow or white, as the 
blood-pigment is slowly removed. Occasionally, 
in septic cases, the softening of the clot leads to 
pyaemia. 

Symptoms. — The cerebral symptoms produced 
vary in their character. Sometimes they are at first 
those of excitement and irritation, namely, intense 
headache and muscular spasm, manifested by con- 
tractions in the limbs, or by convulsion, often 
beginning locally, according to the position of the 
secondary congestion. These symptoms, after one 
or several days, are succeeded by those of depres- 
sion, with coma, and dilatation of pupils. In other 
cases the coma may come on suddenly, and the 
stage of excitement, above described, may be absent 
or little marked. Now and then hemipl^a comes 
on slowly, without initial loss of consciousness, and 
develops to a complete degree in the course of a 
few hours or a few days. Convulsions, when they 
occur, often continue till death. When the superior 
longitudinal sinus is plugged, cpistaxis, oedema of 
the forehead, and exophthalmos have sometimes 
bees observ^. When the lateral anus is os- 
structed, there may be painful oedema behind the 


ear, and the jugular vein on that side has been 
noticed to be less full than on the other. 

Diagnosis. — The diagnosis rests on the occur* 
rence of severe cerebral symptoms in association 
with a causal condition, constitutional or local. Of 
the latter, ear-disease and injury are the most im- 
portant. 

Prognosis. — This is always serious, death being, 
in most cases, speedy. 

Treatment. — The indications for treatment are 
for the most part causal. In primary thrombosis 
stimulants and nutritious diet are necessary, and 
tonics if they can be taken. The patient should lie 
with the head and shoulders a little elevated, and 
care be taken that the neck is not bent, and that 
there is no constriction of it by tight clothes. In 
secondary thrombosis, occurring in robust indi- 
viduals, leeching or cupping may be employed ; 
purgatives should be given ; and in the less severe 
cases a blister may be applied near the probable 
seat of thrombosis, especially behind the ear, and 
the utmost care taken to afford free exit for pent-up 
inflammatory products. Pain and convulsion are 
relieved most effectually by ice to the head. 

W. R. Gowers. 

BRAIN-FEVER. — A name popularly applied to 
any kind of febrile state in which symptoms of 
cerebral excitement are prominent ; as well as to 
cases of inflammatory disease of the brain or its 
membranes. 

BRASS * POISONING.— Description.— Brass 
is an alloy of copper and zinc in somewhat variable 
proportions, generally containing about 70 per 
cent, of the former metal. Its preparation may be 
roughly divided into two processes, casting and 
manufacturing ; and the employment of the work- 
man on the first or on the second of these mainly 
determines the acuteness or chronicity respectively 
of the ill effects from which he is liable to suffer. 
In each case, as a rule, the poison is acquired by 
inhalation — in the acute variety, commonly known 
as brass-founder^ s ague^ by inhaling the fumes given 
off in the act of casting ; and in the chronic form, 
by the inhalation of the minute particles of triturated 
brass that permeate the atmosphere of the shops 
wherein the manipulative procedures are carried out. 

Which constituent of the fumes is responsible for 
the production of brass-founder’s ague is a question 
on which opinions differ, some authorities blaming 
the copper, and others the zinc ; but there is little 
doubt that in the chronic affection, at least, the 
principal offender is the copper. 

I. Brassfounden’s Ague. — This is an acute 
paroxysmal complaint which attacks the casters or 
founders, but is not altogether unknown in other 
departments of the trade. These attacks, though 
of frequent occurrence, show no tendency to regular 
periodicity. They generally develop on the first 
day after a holiday, but they may also be influenced 
by the direction of the wind or the fogginess of the 
weather, either of which conditions may retard the 
escape of the poisonous fumes from the shop. 

Symptoms, — Several hours after commencing 
work, usually in the afternoon of a casting day, the 
first symptoms begin to make their appearance. 
These consist of malaise, a sense of fatigue and 
oppression, and frequently constriction of the chest, 
accompanied perhaps by nausea and muscular pains. 
This forms the prelude to a definite cold stage iu 
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which the patient sits shivering and trembling, hiS 
teeth chattering, with pains in his head, back, and 
limbs. With great difficulty he makes his way 
home to bed, where for hours these symptoms 
persist, and he is unable to obtain warmth or sleep 
Vomiting may or may not occur , but eventually 
the shivering ceases, the skin becomes warm, and a 
stage of profuse sweating ensues, m the course of 
which the patient falls into a slumber from which 
he awakes m the morning with a feeling of sickness 
and prostration not severe enough, however, to 
prevent his returning to work. 

li Chronic Brass-poisoning — Some persons 
may be employed for months or years, filing, 
polishing, or otherwise manipulating brass, even 
under adverse conditions, without suffering any ill 
effects , others become affected almost from the 
commencement of their occupation , while others, 
again, exhibit symptoms only after many years 

Symptoms — In most instances, especially in 
young persons, the complaint is ushered in by 
ansemia The usual accompaniments of anaemia — 
palpitation and dyspnoea on exertion, dyspeptic sym- 
ptoms, and anorexia — are frequently present in some 
degree, although not generally very acute Tachy- 
cardia IS of fairl> common occurrence, while nausea, 
vomiting, thirst, colic, and constipation are not in- 
frequent (s^a Colic) Slight indefinite pains of a 
neuralgic character may be complained of, with 
headache, accompanied by a sense of weakness, 
malaise, and nervousness, greater than is generally 
to be found in ordinary cases of anaemia 

A green line upon the teeth may usually be ob- 
served before tlie first symptoms of poisoning appear 
This IS not diagnostic of brass- or copper- poisoning 
It is merely an indication that the individual is in 
the habit of coming into intimate contact with the 
metal, and that the process of absorption has com- 
menced The green line is very distinct Instead 
of being situated on the gums like the line in 
plumbism, it forms a band of varying depth in front 
of the bases of the teeth just where they emerge 
from the gums, and is most marked on the teeth of 
the upper jaw The colour is usually a brilliant 
green, but may vary in intensity from a light green 
to a dark olive 

As the disease advances, the subcutaneous fat 
gradually diminishes, the muscles atrophy, and a 
condition of progressive emaciation supervenes, 
which, in course of time, becomes one of the most 
marked features of the complaint There is great 
loss of strength , and muscular tremors, mainly 
confined to the hands and the tongue, are of very 
frequent occurrence The knee-jerks are normal 
or slightly exaggerated, except when an actual 
peripheral neuritis exists Headache is almost 
always complained of, as well as pains, very vanable 
in character and situation, affecting the abdomen, 
legs, back, chest, or other parts The direct contact 
of brass-dust with the mucous surfaces produces 
symptoms of laryngeal or pharyngeal catarrh, with 
aphonia, sensations of dryness, discomfort, or con- 
striction in the throat, and a metalhc taste in the 
mouth. There may be a dry tickling cough, some- 
times accompanied by the expectoration of thick 
tenacious sputum, and occasionally by haemoptysis. 
This chronic catarrh of the bronchial tubes may ulti- 
mately end in fibrosis of the surrounding lung-tissue. 
As a rule the dyspepsia with loss of appetite and 
gastralgia persists, while sickness and even vomiting 
are occasionally met with. The longue is furred, 
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moist, and tremulous; the bowels are irr^Iar; 
and the breath emits a disagreeable metallic ^our 
A feeling of oppression or nervousness, sometimes 
of a very intense character, is common among such 
patients, who complain also of repeated attacks of 
faintness or * sinking ’ sensations Profuse sweatings 
and sensations of localised coldness, probably of 
vaso-motor ongin, are a prevalent source of annoy- 
ance The sweat is observed to be of a greenish hue 
by Its staining the undershirt green, and the same 
colour, undoubtedly due to the presence of salts of 
copper, may be noticed in the grey hair of old 
workmen, and in the palms of the hands, as well as 
in the complexion, which is of a peculiarly sallow 
type, quite different from the wax-like pallor that 
charactenses the premonitory ansemia On various 
parts of the body may be found itching skm-erup 
tions of an eczematous or acneiform character, due 
either to the contact of the skin with brass-dust and 
sand, or to the salt or salts of copper dissolved and 
excreted in the sweat Itching, however, may be 
complained of without any visible eruption It is 
generally believed that brass-workers are peculiarly 
liable to contract phthisis, and this is probably true , 
but there is no doubt as to the prevalence of 
pulmonary fibrosis among this class of operatives 
An ataxic form of multiple neuritis due to the action 
of brass has also been described 

Treatment — i Preventive — The first con- 
sideration, both m the acute and in the chronic 
variety, is to deal with the cause, and to this end it 
IS necessary that the ventilation of the workshops 
should be thoroughly efficient Special Rules, 
issued by the Chief Inspector of Factones, insist on 
the provision of smtable exits for the fumes and 
dust in the mixing and casting shops, on the pro- 
motion of cleanliness among the workers, and on 
the prohibition of eating during the process of 
casting Similar regulations are equally necessary 
in the other departments of brass-working where 
the atmosphere is laden with finely divided particles 
of metallic dust Food should on no account be 
taken in the workshops, neither should it be eaten 
with unwashed hands 

2 Remedial — Milk as a beverage has long 
been recogmsed as a corrective. It should be 
drunk freely both in the chronic form of poisoning 
and in the ‘ Ague.’ Lobeha and tobacco are 
reputed to be of value in the treatment of the 
paroxysms of brass-founder’s ague Abstinence 
from smoking is recommendecj until the attack 
comes on, ‘ then let him smoke ad nauseam the 
strongest tobacco he can procure * Other emetics 
are likewise useful. 

For the treatment of chronic brass-poisoning 
iodide of potassium has been much employed ; but 
phosphorus m doses of gram, or diluted phos- 
phonc acid in fifteen-mimm doses, given three times 
a day, seems to act almost as a specific 

Considering the difference in susceptibility of 
different individuals to brass-poisoning, it b well to 
advise any one who shows symptoms cither to change 
his occupation entirely, or at all events to endeavour 
to get transferred to some other department of the 
works. William Murray. 

BREAK-BONE FEVER. — A synonym for 

dengue. See Dengue. 

BREAST, DiseasoE of — S ynon. : Fr. Mala- 
dies de la Mamelle ; Ger. Brustdrusenkrankhetten, 

P 
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This subject will be treated under the following 
divisions : — 

I. Abnormalities and disorders of early life, 
H. Disorders of adult life. III. Diseases ejecting 
the rudimentary organ in the male, IV. Diseases 
of the nipple, 

I. Abnormalities and disorders of early 
life. — Although in the human female the breasts 
are two in number, instances are not wanting of 
multiplicity. The additional breasts are usually 
found in the axilla or on either side of the median 
line. In exceptional and rare instances breasts 
have been found on the arm, buttock, or outer side 
of the thigli. Care must be taken not to confound 
them with lipomata. While supernumerary breasts 
may swell and contain milk at times of lactation, 
far more often they are functionless and little more 
than nipples, or pigmented wart -like spots, with no 
true gland-substance beneath them. The latter are 
common, especially in the male, and often pass for 
moles Supernumerary breasts in the axilla are 
generally connected by a string of gland -tissue 
with the main breasts. When they enlarge at 
lactation they give rise to alarm : they are some- 
times the seat of cancerous and other growths. 
Occasionally the breasts are absent (amaeia), and 
this abnormality may be associated with absence of 
the pectoral muscle, or part of the chest-wall. On 
the other hand, the breasts may pass the boundary 
of physiological increase, and even attain many 
pounds in weight, so as to form a distressing malady. 
Enormous increase in the size of the mammae has 
also been observed in elephantiasis. Hypertrophy 
of the breasts has been noted in the male (gynato- 
mazia). Some of the cases have been associated 
with malformation of the testes. Enlargement has 
also been noted in association with pulmonary 
tuberculosis, and cases are recorded of men who 
have undertaken the duties of the opposite sex and 
helped to suckle their offspring. 

In the rudimentary period of the gland the 
tissues composing it are rarely liable to morbid 
derangement. Soon after birth, especially in male 
infants, the rudimentary nipple and the skin of the 
region within the zone of the areola become slightly 
elevated and of a pink hue. In some infants a 
secretion, slightly milk-like, oozes from the ducts. 
In this state, rubbing may lead to inflammation and 
suppuration. When this happens the abscess must 
be incised and treated on ordinary principles, 

il. Disopders of adult life. — About adult agcy 
iu both sexes, when the generative organs approach 
maturity the breast-gland enlarges, and may be 
painful, thus causing anxiety to the individual. In 
the female, the breasts generally develop simul- 
taneously, but exception to this rule need cause no 
alarm. 

As the development of the breast reaches maturity, 
the gland becomes closely associated with the pelvic 
generative organs, being tender and enlarged just 
before each menstrual period. 

Neuralgia and disorders of pregnancy, — After 
conception the breasts begin to enlarge, and minute 
pisiform indurations may be felt at their borders 
and on their surface. Very rarely this increase in 
bulk is attended vrith considerable reflex pain 
referred to the back, neck, inside of arms, 
shoulders, and side of thorax — over, in fact, the 
area of distribution of the branches of those inter- 
costal nerves which send filaments to the breasts. 
This state is most likely to occur in a first concep- 


tion, and in women of excitable, nervous tempera- 
ment. Attention to ordinary hygienic measures 
affords relief to the pain. 

Genuine neuralgia of the mammae may be ex- 
perienced, a severe and distressing complaint, 
and one difficult to cure. It is often found in 
women who undergo excessive sexual stimulation 
without the natural sequence of pregnancy. Such 
cases are sometimes dependent upon small fibrous 
tumours, inflammatory areas of thickened tissue, or 
little cysts. The removal of these cures the pain. 
In other cases, there is some definite mischief in 
the pelvic oi^ans of generation to be detected and 
remedied. In other cases the patient is anaemic or 
depressed. In the treatment of such cases, iron 
and blisters, with nourishing diet, are indicated. 
Galvanism, judiciously employed, is a most valuable 
remedy in mammary neuralgia. 

In large, lax, pendulous breasts, the separate 
lobes of which each is composed may excite appre- 
hension of the existence of a tumour. But new- 
growths are so rarely developed during pregnancy, 
that the greatest caution must be exercised in the 
diagnosis of their nature. 

Very rarely, no change whatever in the breasts 
accompanies pregnancy {agalactia), under which 
circumstances there is an absence of the secretion of 
milk after parturition. 

Inflammation of the Breast.— Abscess 

Synon. : Mastitis. 

yETiOLOGY, — Before lactation acute inflammation 
of the breasts is uncommon : after lactation, it is 
frequent. The slightest unusual fulness or ‘ knotti- 
ness ’ discovered after the infant has been sucking, 
and when the ducts and their terminal secreting 
vesicles should be empty, requires immediate atten- 
tion. Congestion of a lobule or lobe with milk 
produces the nodule, and the cause of the impedi- 
ment to its escape should be sought for. The state 
of the nipple is generally the origin of the difficulty. 
In many women the nipple is very small and un- 
develop^, perhaps only on one side, so that the 
infant, especially if not very strong, has great diffi- 
culty in obtaining sufficient milk, and its efforts 
cause pain in the part. This circumstance induces 
the mother to prefer suckling with that breast the 
nipple of which is perfect, and the infant soon ap- 
preciates the advantage of that side. Consequently 
the gland-tissue of the breast with the imperfect 
nipple becomes congested. Every time the infant 
sucks it becomes worse, more and more pain and 
irritation are excited, the orifices of one or more of 
the ducts in the nipple become blocked, and perhaps 
the infant refuses to suck the breast. In the mean- 
time the gland becomes more and more distended, 
and the nipple deeply buried, until at last suckling 
is impracticable. Probably none of these increasing 
troubles have been stated to the attendant surgeon ; 
and, when he is consulted, he finds the breast to be 
in the state presently to be described. Either the 
orifice of a duct is obstructed by epithelium, or a 
superficial ulceration exists around it. The entrance 
of pyogenic bacteria through such a lesion near or 
upon the nipple is the immediate cause the mam- 
mary abscess. 

Inflammation of the breast is most frequent in 
primiparx, and within the first month after parturi- 
tion. 

Inflammation docs not often occur at the time for 
weaning the infant, nor in the passive state of the 
breast. Small chronic abscesses with thickened walls 
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are, however, occasionally found in middle life, and 
the accompanying enlargement of the axillary glands 
and slight retraction of the nipple may lead to such 
cases being mistaken for cancer 

Symptoms — First, hardness is felt, * a knot,’ in 
some part of the breast ; this enlarges, and may 
attain to considerable dimensions l^fore causing 
pain or even uneasiness Next, pain is felt during 
suckling ; this increases each time the infant sucks 
The integuments then become pink, and afterwards 
red, tense, and shining ; more or less of the breast 
feeling very inelastic, firm, prominent, and heavy 
Pain IS now often very severe, and great constitutional 
disturbance is excited In the centre of the redness 
the skin becomes of a purplish tint , around this it 
is oedematous , and with the finger, at the centre of 
the purple zone, a slight depression and softening 
spot can be detected An abscess now exists, and 
fluctuation is more or less marked in proportion to 
the quantity of pus At the purple centre the cuticle 
has probably by this time separated trom the cutis , 
and a vesicle containing serum, either yellow, or 
slightly tinged with blood, indicates that ulceration 
of the cutis is proceeding, and that the pus will soon 
escape The above is a brief description of the 
objective signs noticeable in untreated cases of local 
inflammation advancing to and terminating in sup- 
puration and abscess It is not possible to state the 
exact period of time required for the accomplish- 
ment of these definite changes, as this varies with 
many local and constitutional circumstances 

Varieties — When suppuration has taken place, 
the exact site of the abscess should be carefully 
ascertained It may be situated over the body of 
the gland, within it, or beneath it 

When overlying or superficial to the body of the 
breast, the course of the disease is rapid In these 
cases the constitutional disturbance is usually trifling 

Both the local and constitutional symptoms are 
much more severe when inflammation affects the 
body of the gland, and pus collects between its lobes 
The progress of the disease is tedious , the pointing 
of the pus is slow, and the exact spot at which it may 
reach the surface is for a long time doubtful In 
the majority of cases it makes its way between the 
ducts, and reaches the surface near the areola or 
within its area , usually to the sternal side of the 
nipple, where the gland-tissue is thinnest. 

When the abscess forms beiuatk the breast the 
local appearances are quite characteristic The 
gland^ Itself seems little involved, but it is pushed 
prominently forwards and seems to rest upon a 
cushion of fluid. To the touch the elasticity of 
the swelling is very striking, and, without producing 
additional pain, a slight bulging of the walls of the 
abscess may sometimes be produced at the penphery 
of the gland when, with the palm of tne hand and 
outspread fingers, compression is made from the 
front backwards against the thorax The patient 
should be recumbent. The pus in these cases often 
points somewhere around the borders of the body of 
the gland 

Treatment. — Great attention should be given 
to the nipples of primiparae. Prophylactic measures 
should be instituted when there is reason to fear that 
a defective development of the nipple will interfere 
with the free flow of the milk, and it may occasion- 
ally be necessary to forbid suckling on account of 
the mechanical impediments and the pain caused by 
the attempt. If the nipple be imperfect, precautions 
should be taken to prevent the gland itself from 


becoming congested, and if the infant cannot draw 
the milk sufficiently, some mechanical means should 
be employed to effect this object. The nipple itself 
should be examined. If its end be more than usually 
coated with secretion, or the openings of the ducts 
seem to be obstructed with an excess of epithelium, 
attempts may be made to remove it If abrasions, 
ulcers, ‘cracks,’ or ‘chaps ’are visible between the 
rugae, a soothing application, or a weak solution of 
carbolic acid, should be used. Ablution with 
warm boiled water, or the contact of a little moist 
bone lint, covered with gutta-percha tissue, is often 
sufficient , or, if there be much secretion from the 
glands on the nipple, after cleansing its surface, 
some dry powder is beneficial, such as carbonate of 
magnesium, oxide of zinc, or starch powder 

When actual congestion of the gland-tissue exists, 
mechanical means should be used to reduce it. 
Supporting the gland with strips of plaster and a 
bandage is sometimes very useful When inflamma- 
tion is excited the infant must be weaned, and the 
milk drawn off by the breast-pump from the oppo- 
site mamma The patient must be purged and placed 
on a dry diet, while iodides and belladonna must be 
administered internally The application of gly- 
cerin of belladonna and a suitable support of the 
breast are also of great service, and gentle massage 
by the hand of the nurse, directed from the nipple 
towards the periphery of the gland, is often beneficial 

As soon as the presence of pus is ascertained, it 
should be evacuated by means of a short incision 
radiating from the nipple This must be kept open 
by as large a drainage-tube as the incision will admit, 
and the strictest antiseptic treatment should be em- 
ployed The omission of the latter is very likely 
to lead to burrowing of pus and the development of 
troublesome sinuses 

The constitutional powers of the patient must be 
well supported, and the general health maintained 
by every possible means 

The sequela of suppuration in an organ composed 
of so much connective tissue, and endowed with its 
peculiar function, sometimes cause great trouble ; they 
are, however, much less frequently met with now than 
before the introduction of the antiseptic treatment. 
They are protracted induration, sinuses, and fistulae, 
through which last the milk persistently escapes. 
Induration of the whole or part of the breast sub- 
sides when lactation ceases, and the organ in due 
time resumes its healthy state Sinuses and fistulae 
may require incisions, but the ordinary methods for 
their cure should be adopted before having recourse 
to a treatment often involving much subsequent 
deformity 

Any considerable fulness of the breast occurring 
when the process of weaning the infant is begun 
may be relieved by mechanically drawing the milk 
in just sufficient quantity to diminish the fulness 

In the chronic abscess of middle life an exploratory 
incision, which often furnishes the only certain 
guide in diagnosis, constitutes the most satisfactory 
treatment. 

Tubercular Abscees of Breast.— This affec- 
tion is rare, but very important. The abscesses are 
generally chronic or ‘ cold ’ abscess, the skin over 
them being blue, and the pus the^ contain thin and 
watery The Bacillus tuDerculosis may he found in 
the discharge The abscesses are frequently mul- 
tiple, and the breast-tissue may be extensively 
destroyed The axillary glands are enlarged and 
caseous. The surgical treatment hes in either 
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opening and erasion of the cavities and glands, or 
removal of the entire disease. The climatic and 
other general treatment for tubercular maladies 
should De thoroughly carried out. 

Qaiactooete. — An accumulation of milk, to 
which this term is given, may result from the burst- 
ing or the obstruction of a lactiferous tube, and form 
a tumour in the connective tissue of the breast. The 
swelling always appears first during lactation. It 
may vary in size from time to time ; sometimes en- 
larging rapidly as suckling goes on. Two varieties 
are met with. In the one form there is a single swell- 
ing near the nipple, quite superficial, and quickly 
recognisable by its objective signs. In the other 
there may be several swellings distinguishable in the 
substance of the gland, as well as on its surface, all 
of comparatively small size, very firm and globular. 
In the same gland they vary very much in size and 
in the degree of resistance they offer to manipula- 
tion. The discrimination between these tumours 
and others in the breast is easy, if it can be 
ascertained with exactness that the swelling 
appeared somewhat suddenly during suckling, and 
that its size varied with that function. 

In cases of long standing, the contents of the cyst 
become solid in proportion to the quantity of the 
fluid constituents of the milk absorbed, and the cyst- 
wall itself is very often rigid and even may become 
calcareous. Such cases have been confounded with 
cancer. 

Treatment. — The treatment of the chronic 
cases consists in dissecting out the cyst. 

Chronic lobular mastitis. — When the tissues 
of a mature but perfectly passive gland are e.xamined 
with the microscope, the cascal terminations of the 
ducts are found to be small, and little else than 
fibrous tissue is seen. Here and there, at their 
blind ends, spaces may be detected containing minute 
a^regations of epithelium. But when, under some 
sympathetic excitement, with derangement of the 
functions of the pelvic generative organs, the secre- 
ting cells of the gland become active and are dis- 
tended with epithelium, they induce more or less 
enlargement of the breast. This condition of things 
is called chronic lobular mastitis^ and should perhaps 
more properly be included among the inflammatory 
diseases of the organ. But of such affections there 
is this important fact to be noticed. The whole 
breast need not be necessarily involved. On the 
contrary, one lobe only may be excited, and when 
this occurs the existence of a tumour is declared. 
When, after excision, such enlarged lobes are 
carefully examined with the microscope, normal 
gland -tissue is seen, the csecal ends of the ducts are 
readily recc^ised, and their immediate association 
with the excretory channels may be observed. The 
former are gorged with epithelium ; and true 
gland-tissue, less its peculiar secretion, has been 
developed. 

Symptoms. — Associated with this state of the 
tissues of the breast, the patient complains of pain, 
both local and spreading over a very wide area. To 
egress as briefly as possible the superficial r^ons 
afifwted and over which pain is felt, the reader 
must be reminded of the distribution of the 
descending cutaneous branches of the cervical 
plexus, and of the lateral and anterior cutaneous 
branches of the second, third, fourth, and fifth 
intcrcost^ nerves. From these, special filaments 
are distributed to the breast; and to the site of 
exit of one or more of them at the intercostal 


foramina, the source of the pain is referred by the 
patient. The skin of the neck, shoulder, side 
of thorax, and inside of arm receives filaments 
from the same source. Hence an explanation of 
the widely diffused pain. 

It is of the first importance to discriminate 
between this state of the gland-tissue and substantial 
new-growths, especially because the latter cannot 
be removed by natural processes, while the former 
most probably will be. The objective signs are the 
following : to the touch the implicated gland-tissue 
is nodular, and mingled with the body of the organ. 
If the whole breast be large and relaxed, the tips of 
the fingers may be insinuated between the borders 
of the indurated lobe and the lobes not affected. 
If the entire body of the gland be morbidly firm, 
it feels like a disc-shaped mass lying on the thorax, 
under the borders of which the fingers can be 
pressed. Occasionally, at one or more spots along 
the periphery of the gland, irregular nodules are 
perceptible, projecting into the connective tissue 
around them. When one lobe is affected, the 
shape of the induration may correspond with 
that of a lobe— i.e. broad at the periphery and 
gradually narrowing towards the areola. Pain is of 
assistance in forming a diagnosis in these cases ; 
but the source and course of the pain must be 
carefully traced. Generally manipulation of the 
induration produces increased pain ; occasionally 
a mere touch is intolerable. Light pressure should 
be made over the points of exit of both the anterior 
and lateral branches of the intercostal nerves, when 
the pain excited thereby will correspond with the 
nerve-filaments of the affected lobe. Pressure along 
the upper dorsal spinous processes usually excites 
pain also. The morbid affections above described 
occur in single women, married but sterile females, 
and young widows, at any age between twenty and 
forty years. More or less disturbance of the 
catamenia co-exists, either in relation to the 
frequency or quantity of the discharge. The 
patient complains of languor and inability for bodily 
or mental exertion ; and she is desponding and 
often alarmed at the consequences suggested by 
sympathising friends. She is irritable, emotional, 
restless at night, and loses appetite for food, as well 
as all desire for social enjoyments. 

Diagnosis. — An exact diagnosis may be made if 
the manipulator examines the organ methodically. 
He should, first, gently grasp the induration 
between the thumb and fingers, when it will be 
distinctly appreciable. Afterwards, placing the 
palmar surface of the fingers over the surface of the 
breast and gently pressing backwards against 
the thorax, the induration will not be detected 
Should there still remain any doubt on the subject, 
the patient should be placed on her opposite side 
on a sofa, and in this posture, if there exists any 
substantial mass, the integument is usually elevated 
by it. 

As a general rule it may be stated that if a dis- 
tinct lump is felt by the fingers of the surgeon 
when laid flat upon the mamma this is more than 
mere chronic mastitis. Such a lump or prominence 
will be probably a cyst or an early cancerous 
nodule. 

Treatment. — The treatment of these cases con- 
sists in careful attention to the general health. 
Local s^thing applications are usually futile, and, 
except in wscs of extreme pain, are unadvisable ; 
but strapping with belladonna plaster may give 



213 


BREAST, ^SEASES OF 


relief, and will serve to support the breast and to 
prevent manipulation of the part, and the conse- 
quent frequent recurrence of the patient’s thoughts 
to It Should the gland be heavy and pendulous, a 
thin suspensory bandage may be adjusted 

The administration of iodide of potassium is 
sometimes beneficial, especially when combined 
with salts of iron , strapping with mercunals is also 
advocated The proliferation of the epithelium, 
which IS so marked in these cases, is often difficult 
to differentiate from early cancerous change If a 
breast affected with this disorder prove rebellious 
to treatment, especially in a woman near the age of 
the menopause, removal is probably the safest 
course to adopt 

Cysts — Formerly a class of tumours was de- 
scribed as occurring m the mammary gland to which 
the term * mixed tumours ’ was applied The con- 
fusion which this term indicated was largely due to 
the fact that recc^nition was not given to the 
secondary degenerative changes — fatty, mucoid, &c 
— which occur in ordinary new growths Again, the 
phenomena of intra-cystic growth give origin to very 
complex tumours which, however, are now described 
as duct-papilloma or duct-cancer, according to the 
confinement of the epithelium within the cyst-walls, 
or Its disorderly invasion of the surrounding struc- 
tures 

Cysts of the breast are more common than 
generally believed, and are too often confounded 
with more senous disease These formations may 
contain serous fluid or milk (galactocele) Such are 
cases of retention-cysts A blockage of the duct 
from some injury or inflammatory action occurs and 
secretion accumulates behind Milk-cysts have 
already been referred to under the name of galacto- 
cele The serous cysts may be single or multiple, 
and their contents may be clear or coloured 
Coloured fluids generally indicate that the cyst is 
not quite simple, but that a growth exists upon the 
cyst-wall Such a growth may be papillomatous, 
sarcomatous, or actually cancerous ; and large cysts 
of the mamma, the walls of which are largely com- 
posed of sarcomatous or cancerous material, are not 
unknown These must not be confounded with 
cysts formed in pre-existing tumours from hgenior- 
rhage or degeneration In rare instances hydaud 
cysts are found in the breast, and heematomata are 
apt to occur in this organ after blows and injuries 
Sebaceous cysts are very rare in the skin over the 
mammae 

The most important cyst of the breast is the one 
associated with inflammatory obstruction of the 
ducts It is common in chronic mastitis, and in 
single women of thirty-five to forty years of age It 
forms a hard globular tumour of the size of a nut or 
pigeon’s egg, deep in the breast, and often movable. 
An important hint as to its true nature is afforded 
by the variability of its size and tension according 
to the exudation or absorption of fluid. This 
symptom never occurs in true new-growths. Some- 
times an escape of fluid takes place firom the nipple, 
saturating the linen of the patient The exact 
diagnosis of all cystic swellings of the mamma is 
often only conjectural before an exploratory incision 
IS made A knowledge of this fact will prevent 
the serious error of removing the enUre breast for 
an affection which may be dealt with by minor 
measures. 

Treatment. — The treatment of cysts of the 
breast is often fraught with difficulty, and only 


general rules can here be stated, i. The simple 
serous cysts may be tapped and injected with 
carbolic acid or solution of iodine ; but this is not 
certainly curative. 2. When the contained flmd is 
coloured, the cyst with its capsule must be dissected 
away 3. If the mtra-cystic growth be abundant and 
suggestive of cancer or sarcoma, complete removal 
of the breast should be earned out 4. When cysts 
have formed in pre-existing tumours, the considera- 
tion of the surgeon must ue directed to the nature 
of the tumour and not to the cystic changes in it 
5 Such cysts as hydatids, sebaceous cysts, or cystic 
formations containing extravasated blo^ are treated 
on ordinary surgical principles 6 When simple 
cysts are multiple, and especially when they return 
repeatedly and are associated with chronic mastitis, 
removal of the breast is probably the best treatment 
to adopt 

In reference to the difficulty of ascertaining the 
nature of intra-cystic growths, it may be pointed 
out that so rapid are the processes of modem 
histological methods that an expert can prepare 
and stain a section in seven to ten minutes, and 
thus the nature of the growth can be ascertained 
during the time of operation, and the extent of the 
latter determined accordingly 

New-Growths — A simple classification of the 
various tumours and cysts of the breast may be thus 
presented — 

/ Lipoma 
Enchondroma 

Benign tumours which Osteoma 
imitate in their tissue J Angioma / 
normal structures | Fibro-adenoma^ Common. 
Pure hbroma 
1 Pure adenoma 


Very rare. 


\ Rare 


Malignant tumours 
having their origin in 
connective tissue 


The varieties of 
sarcoma 


Malignant tumours'^ 

having their origin m The caremo- 
glandular epithelium > mata 
and the epithelium of 
ducts j 


The innocent tumours composed of fatty, cartila- 
ginous, or n%void tissue are so exceptional as to 
need no further mention here 

Adenomata — The common and important inno- 
cent tumour of the breast is the adenoma or fibro- 
adenoma, which closely resembles in its structure 
the glandular mammary tissue Various terms have 
been assigned to this tumour, namely. Chrome 
Mammary Tumour, Tumeur acUnoidCi Corps 
^kreteXf Hypertrophu partielle, Mammary Glandu- 
lar Tumour, Fibroma, Adenocele It consists 
chiefly of fibrous tissue . c%ca or acim of secreting 
structures, with more or less distinctly marked 
traces of ducts, are interspersed throughout the 
mass. 

Adenomata are developed in the breasts of young 
unmarned women from the age of puberW upwards ; 
rarely after thirty, but very commonly before that 
age They may be intraglandular, occupying tie 
substance or b^y of the gland, and having the 
normal gland-tissue investing them. Xn other 
instances they seem to be attached by a kind of 
pedicle either to its surface or its margin. In every 
instance they he within the fascial investment of 
the organ. When attached, as just described. 
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their remarkable mobility, slight lobulation of sur- 
face, and firmness, coupled with the youth of the 
patient, are sufficient indications of the harmlessness 
of their nature. Usually they occur singly and in 
one breast : they may be multiple and in both 
breasts. The only means by which they can be 
removed is excision. In young persons, however 
large the tumour, its removal should be always 
attempted without cutting away any portion of the 
normal breast. In most cases this can be done, 
especially if the patient be youthful and the growth 
of medium size, even should it be developed in the 
body of the gland and extend through it to the 
pectoral muscle. After thirty-five years of age it is 
expedient to remove the breast as well ; for these 
tumours are then sometimes associated with 
cancerous growth. A section shows a solid, uni- 
form surface, divided into lobes and lobules by 
fibrous septa, sometimes slightly broken up by 
fissures or clefts in which there appears a little 
clear tenacious fluid. The section is often very 
succulent, at other times only moist ; its hue may 
be greyish, yellow, or almost white. Its vascularity 
is scarcely perceptible. The prognosis in these 
cases is invariably favourable. 

Carcinoma and Sarcoma. — The usual period 
for the appearance of cancer in the female breast is 
between the ages of 35 and 55, but instances occur 
in younger and also in older women. Blows, 
inflammation, old abscesses, and retracted nipples, 
are potent predisposing causes. Various kinds of 
carcinomata are described, but the spheroidal- 
celled growth is the common one. This may 
undergo colloid or fatty change, and may also be 
mixed with blood-cysts. Thus the terms ‘ colloid 
cancer ’ and ‘ haemorrhagic cancer ’ have originated. 
A peculiar kind of cancer has also been described 
which appears to originate in papillary growths in 
the ducts. The epithelium is columnar in shape, 
and the tumour is soft and honeycombed with 
cysts of various sizes, containing coloured fluid 
{duct-cancer). The commencement of cancer of 
the breast in a peculiar affection of the skin round 
the nipple known as ‘ Paget’s disease ’ or ‘ malig- 
nant aermatitis of the nipple must not be over- 
looked. See N IPPLE, Diseases of. 

Symptoms. — The clinical history of cancer of 
the breast is of surpassing importance ; in its 
early beginning this serious malady is too often 
ignored or concealed, and the extreme necessity of 
detecting and treating it in its earliest stage is still 
often overlooked. The affection may be noted 
accidentally as a small lump or tumour, or a mere 
hardening not larger than a pea or bean in the 
breast-substance. Pain is usually absent. 

Rarely, the whole organ is simultaneously infil- 
trated, but most frequently one lobe only is affected. 
The infiltration is often central in the body of the 
gland, especially when the organ is atrophied, and 
the reverse occurs when the extreme edge of a lobe 
is affeeted at its periphery. The infiltration may 
steadily increase until the whole breast forms a 
rigid, solid mass ; but most frequently the larger 
l»rt of the or^n remains unaffected. The disease 
gives rise by its contraction to much deformity of 
the region, to dimpling, corrugation, and irr^- 
larities of the otherwise rotund integumental sur- 
face. The nipple, just in proportion to the effect 
of the growth upon the ducts, becomes retracted or 
drawn towards the tumour. Sooner or later the 
integument over the growth becomes adherent to it. 


infiltrated, and red, and advances towards ulcera- 
tion. An ulcer now forms, the edges of which are 
everted, ragged, and attached to the growth 
beneath. A hole extending into the tumour 
becomes deeper and deeper; ichorous discharges, 
more or less profuse, continue without much pain ; 
and the patient becomes at last worn out by fever 
and septic infection, or succumbs to the ravages of 
a cancerous growth in a vital organ. 

The rate of progress of this disease varies re- 
markably. In some individuals the disease does 
not destroy life. In general terms its progress may 
be said to vary directly with the age and vigour of 
the individual. In young women, especially when 
pregnant or during lactation, cancer advances with 
such rapidity that no operative measures seem of 
much avail. In old and withered women, on the 
other hand, the disease may remain quiescent for 
years, or may actually retrogress {atrophic cancer). 
It is upon these natural vagaries of the disease that 
quacks and impostors flourish ; for any remedy 
taken in a case of atrophic or withering cancer 
is sure to receive the credit for what is really 
the natural course of the malady. The diagnosis 
of cancer of the breast is usually obvious ; on the 
other hand it may be most difficult even for ex- 
perts. 

Treatment. — Nothing but operation is of any 
value. All vaunted remedies, such as electricity 
and patent preparations, do not bear the investi- 
gation of scientific and unprejudiced observers. 
Removal of the ovaries and the administration of 
thyroid extract have seemed to check the growth, 
and especially the pain of inoperable recurrent 
cancer. For other cases this treatment is more 
severe and not so certainly beneficial as the 
ordinary operation. The results of the modern 
operation for cancer enable the surgeon to give a 
far more hopeful view of the future of the patients 
than was formerly possible. Cases of prolongation 
of life for periods of from three to six years are 
fairly common, and even in cases where the disease 
returns the avoidance of a huge fungating mass 
upon the chest-wall is a boon which can hardly be 
over-estimated. The two essentials to success are 
early and free removal. In cases which have been 
neglected and concealed, and in which glands are 
extensively involved, respite is generally all that 
can be hoped for. 

The modern operation consists in not only 
removing the breast and all its outlying lobules, 
but also the fascia over the pectoral muscle, and the 
muscle itself, should the growth be at all extensive. 
The glands and connective tissue in the axilla are 
in all cases to be carefully dissected out. Should 
the pectoral muscle not be cut away, it may be 
divided, and this will give very free access to the 
axilla and permit the removal of all axillary tissue. 
The cut muscle can be reunited with catgut or 
kangaroo-tendon. Great care must also be 
exercised in the removal of all integument involved, 
and, should the parts not come together, the 
method of Thiersch, or some other form of skin- 
grafting, must be employed {see Skin-grafting), 
If strict asepsis be ensured these extreme operations 
are not dangerous. They should, however, only 
be performed by experienced operators who will 
not hesitate to dissect out the fiit and axillary 
glands from the nerve-trunks and great vessels. 
Imperfect removal of the disease is followed by 
rapid recurrence, and the operation falls into 
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undeserved disrepute owing to the imperfect and 
faulty action of its performer 

Sarcoma — Under this heading, as well as that 
formerly employed of * fibroplastic tumour,* we 
include a group of new-growths compost of 
sarcoma- tissue, with round, spindle, or mixed cells, 
m which are interspersed somewhat modified acini 
and ducts of the gland 

The microscopical characters of the tumours are 
very varied and peculiar, and in some instances 
closely resemble the remarkable tumours (myeloma) 
present in connection with the medullary tissue of 
bone 

Sarcomatous tumours of the breast are found in 
young or middle-aged women They have been 
seen in girls of sixteen and twenty The physical 
signs are those of a round or oval tumour, which 
increases progressively or grows by fits and starts 
1 he veins over the tumour are enlarged, and the 
integument is dusky and sometimes the seat of 
ecchymoses The rate of growth and the 
associated symptoms correspond with the degree of 
malignancy of the tumour. Some of the worst 
kinds are soft and jelly like, and are often con- 
founded with cysts or abscess Very free removal 
of the whole breast and of the axillary lym- 
phatics should be adopted in these cases They 
are apt to recur tn loco after removal, and when of 
rapid growth in pregnant and lactating women the 
prognosis is usually of a gloomy nature In the 
more slowly growing and encapsuled forms, the 
prospect for the patient is good 

III Diseases of the Male Breast — The 
male has sometimes a well-developed mammary 
gland, and the part is subject to the same diseases 
as in the female Thus cancerous tumours, fibro- 
adenomata, and cysts may all occur in the male 
breast Their symptoms and clinical history are 
identical with what is found in the female 
All these affections are exceedingly rare The 
simple enlargement of the organ is harmless, and 
should not be interfered with At the age of 
puberty the mammary region often becomes 
painful, owing in part to the pressure of the dress 
upon the mamilla and the rudimentary organ 
Inflammation followed by suppuration has been 
observed at this time 

IV Diseases of the Nipple —A defective for- 
mation of the nipple is of grave importance, and 
when It exists measures should be adopted to assist 
its 'elongation This is to be done by using an 
exhausting-glass, such as those employed to empty 
the gland of milk 

Jnfiammatto?i and its effects produce much 
suffenng, and at the period of suckling frequently 
excite deep-seated mischief. The small ulcers, 
called ‘cracks* or ‘chaps,* which form between 
the rugae on the apex and sides of the nipple, may 
be cured by a dressing of boric lint, or by ^wdering 
the part with carbonate of magnesium or oxide of 
Zinc or by bathing with a weak solution of carbolic 
acid 

Eczema round the nipple is common, and 
must not be confounded with malignant dermatitis. 
Su Nipple, Diseases of. 

Pendulous cutaneous growths occur on the nipple 
and should be excised. 

Cyshc follicular tumours are sometimes seen 
within the zone of the areola. 

John Birkett 
A Marmadhre Sheild. 


BREATH, THE 

BREATH, The. — The expired air, or what is 
famiharly termed the breathy is important both from 
an setiological and a clinical point of view, and the 
object of the present article is to present a bnef 
summary of the main facts relating to this subject, 
from a clinical point of view 

a. The breath has been made use of to distinguish 
between real and apparent death. See Death, 
Signs of 

d. The temperature of the expired air may be 
altered In some conditions, as in the collapse-stage 
of cholera, it becomes cold, and this may be percep- 
tible to the hand, or it may be visible in consequence 
of the moisture in the expired air being condensed, 
even when the surrounding atmosphere is warm 
On the other hand, the temperature of the breath 
may be raised, as in febrile diseases 

c Chemical examination of the breath may prove 
of service In certain affections, asdunng an attack 
of asthma, or in cases of extensive bronchitis, the 
amount of carbonic acid in the expired air is more 
or less increased , in others, such as in the collapse- 
stage of cholera, this constituent may be very 
deficient Again, chemical examination of the 
breath may reveal the presence of a poison in the 
system, introduced from without, for example, 
hydrocyanic acid It has also been employea to 
show the existence of deleterious products generated 
within the body, especially in cases of renal disease 

d Microscopical examination of the expired air 
has been attempted, but at present no results of 
practical value have been obtained 

e The odour of the breath is the most important 
character demanding attention from a practicd point 
of view At the outset it must be observed that in 
some individuals the breath seems to have naturally 
a disagreeable odour, which cannot be referred to 
any particular cause This is sometimes only tem- 
porary, and in females may only be noticed at the 
menstrual penods It must be borne m mmd that 
the breath is frequently unpleasant, either tempora- 
rily or constantly, owing to indulgence in certain 
articles of food, or in certain habits, such as smoking 
or chewing tobacco 

(i ) The odour of the expired air may aid in the 
recognition of a poison inhaled or swallowed The 
smell of prussic acid or laudanum, for instance, may 
be revealed when either of these is present in the 
stomach. In cases of acute alcoholic poisoning, the 
odour of the alcohol or of its products is at once 
apparent , and in persons who are found in a state of 
unconsciousness, the smell of the breath is made use 
of as one of the diagnostic signs of drunkenness, if 
It be previously ascertained that no alcohol has been 
administered as a restorative It is in the chronic 
forms of alcoholism that the breath gives the most 
valuable information In marked cases of chronic 
alcoholism it has a quite charactenstic odour ; mo|:e* 
over, this pecuhar odour often enables us to detect 
dram-dnnkers, and to explain the symptoms of 
which they so frequently complain ; as well as to 
detect intemperance in candidates for life-insurance 
A'gam, the breath may reveal the presence of certain 
metallic poisons in the system, of which mercury is 
the most important example, but lead may also 
affect its odour. In cases of diabetes meUitos, and 
especially diabetic coma, the breath may have a 
sweetish, fn^rant, or ethereal odour, attributed to 
acetone 

(ii ) The breath has peculiarities of odour m 
many different diseases. That which is assoaated 
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BREATH, THE 

with the febrile condition is well known. In various 
disorders of the digestive organs the breath is often 
very offensive, but it is not practicable to refer any 
particular odour to any particular disease of any 
of these organs ; it may, however, be affirmed that 
an unpleasant smell is frequently associated with 
habitual constipation. In cases of stercoraceous 
vomiting the breath may have a distinctlyfsecal odour. 
In this relation it may be mentioned that in some 
cases of phthisis the writer has noticed a sickly 
smell of the breath which is quite characteristic, 
and which seems to depend upon the state of the 
stomach. In cases of cerebral disease, also, the 
breath often becomes exceedingly offensive, on 
account of the condition of the alimentary canal. 
Local morbid conditions about the mouth, throat, 
or nasal cavities constitute a most important class of 
affections which influence the odour of the breath ; 
in many cases it becomes extremely foul, and may 
be quite peculiar in its characters. Among these 
conditions should be specially mentioned want of 
cleanliness of the mouth and teeth ; decayed teeth ; 
diseased bone in the mouth or nose ; ulceration or gan- 
grene about the mouth, especially cancrum oris, and 
gangrenous ulceration along the gums ; suppuration, 
ulceration, or gangrene in the throat, either of local 
origin, or associated with syphilis, scarlatina, diph- 
theria or other general diseases ; ulceration of the 
nasal mucous membrane, and chronic ozaena ; and 
malignant disease. The smell of the breath is of value 
in drawing attention to some of these conditions, for, 
in the occasional absence of other symptoms, the 
patient may be quite unconscious that there is anything 
wrong. Again, certain conditions of the respiratory 
organs are liable to affect the odour of the expired 
air, and may render it unbearably foetid. Among 
these may be mentioned sloughing ulceration about 
the larynx, pulmonary gangrene in any form, and 
the decomposition of retained morbid products in 
dilated bronchial tubes or in certain cavities. Here, 
again, the smell of the expired air may reveal what 
otherwise is liable to be overlooked, and especially 
when the patient coughs, and so expels some of the 
reserved air. Lastly, the breath may have a pecu- 
liar odour in some special diseases, such as pysemia 
and its allies ; and after the administration of certain 
drugs, such as paraldehyde. 

Treatment.— I t is only intended here to offer a 
few remarks as to the treatment of foulness of breath. 
The first great indication is, of course, to seek out 
the cau^ of this symptom, and to endeavour to 
remove it The habits shoiUd be duly regulated ; 
the mouth and teeth properly cleansed ; the alimen- 
tary canal maintained in good order ; and any special 
affection requiring treatment attended to. When 
unpleasant breath depends on the stomach, it may 
often be improved by taking charcoal, at the same 
time remedi^ being employed suitable for tie par- 
ticular affection present, and calculated to promote 
the functions of the alimentary canal, the bowels 
^ing also kept freely open. When the bad smell 
depends on local causes, it may be diminished by 
the use of antiseptic mouth-washes, gargles, sprays, 
or nasal douches of Cond)r^s fluid, peroxide of hydro- 
gen, carbolic acid, or creasote. Antiseptic inhala- 
tions or injections are indicated in foetor from the 
air-tubes. See Bronchi, Diseases of. 

Frederick T. Roberts. 

BRICKLAYERS’ CRAMP . — See Occupation- 
DtSEASlfcS. 


BRIDE8-LES-BAINS, Sa.voy.— Thermal alka- 
line saline waters. See Mineral Waters. 

BRIGHT’S DISEASE.— Synon. ; Fr. Maladie 
de Bright ; Ger. Die Bright sche Krankheit, 

Bright’s Disease may be defined as an acute or 
chronic inflammatory affection of the cortex of the 
kidneys, often accompanied by secondary lesions in 
other organs of the body, especially the heart and 
blood-vessels. 

A great number of morbid processes have been 
included under the name of Bright’s disease by 
different writers, but at the present day the term is 
becoming limit^ to certain acute and chronic in- 
flammatory affections. All forms of nephritis are, 
however, not to be included under the name of 
Bright’s disease, although in many respects the 
changes produced in the kidney during acute 
nephritis are essentially similar to those seen in the 
early stages of acute Bright’s disease. The distinc- 
tion between nephritis and acute Bright’s disease 
depends essentially on the fact that the lesion in 
the latter tends to be progressive, and, further, that 
general effects, such as dropsy, occur which are un- 
known in cases of simple nephritis. The distinction 
between a typical case of acute nephritis and a 
typical case of acute Bright’s disease is thus easy, 
but many anomalous forms are seen where this dis- 
tinction breaks down. Acute Bright’s disease is some- 
times seen unaccompanied by dropsy during the acute 
stage, but where the subsequent history of the case, 
or maybe the death of the patient, shows clearly 
that the disease was progressive and accompanied 
by the other phenomena such as uraemia, secondary 
inflammations, and cardio- vascular changes charac- 
teristic of Bright’s disease. The difficulty of 
differentiating between nephritis on the one hand 
and Bright’s disease on the other is so great that 
some writers consider Bright’s disease and nephritis 
synonymous terms. One objection to this view is 
that some forms of Bright’s disease are of such a 
slow and insidious onset that they do not present 
an inflammatory character at any period of their 
course. A further difficulty is introduced by the 
fact that the aetiology of many forms of nephritis 
and that of Bright’s disease are essentially similar. 
The poison of scarlet fever during the height of the 
malady may produce a condition of slight nephritis 
characterise clinically merely by the presence of 
albuminuria. On the other hand during the subsi- 
dence of scarlet fever typical Bright’s disease may be 
produced characterised by copious albuminuria, on- 
set of dropsy, and all the toxic symptoms associated 
with the disease. Either two forms of nephritis 
must be recognised, one transitory and partial in its 
distribution, the other more general and tending to be 
progressive in its course ; or else the term nephritis 
must be limited to the former, and acute Bright’s 
disease to the latter. Some writers have ventured 
to describe acute Bright’s disease under the form of 
acute nephritis, restricting the term of true Bright’s 
disease to the chronic forms of the disease. Bright’s 
disease is separated with difficulty not only from 
nephritis but also firom certain chronic d^enerative 
processes of the kidney. Many writers have 
included the waxy kidney under the term of Bright’s 
disease, and Bright did this hiroselfi This confusion 
arose pertly from the fiict that in many forms of true 
Bright’s disease amyloid degeneration of portions 
of the kidnqr is not uncommon. Further, the amy- 
loid kidnQT presents great resemblances clinically to 
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some fortns of chronic Bright’s disease, and there is 
a superficial resemblance in their morbid anatomy 
Lastly, both the amyloid kidney and Bright’s disease 
may arise as complications of one and the same 
malady, e g phthisis, syphilis The amyloid kid- 
ney, however, has only a superficial resemblance to 
Bright’s disease and should be sharply separated 
from It, if for no other reason, because frequently 
Its treatment is quite different from that of Bright’s 
disease In many forms of Bright’s disease there is 
a considerable overgrowth of the fibrous tissue of 
the kidney, and there are also marked changes in the 
heart and blood-vessels, and in this way there is 
some resemblance brought about between some 
forms of Bright’s disease and what is ordinarily 
spoken of as the granular kidney The true granular 
kidney, however, has no real relationship with 
Bright’s disease and is an independent affection 
The term ‘ Bright’s disease ’ in this article will 
therefore not include certain forms of nephritis nor 
the amyloid kidney nor the granular kidney 

Varieties — Bright’s disease, even thus limited, 
presents many varieties which have been classified 
differently by different writers All writers are 
agreed that an acute form and a chronic form may 
be recognised In the acute form all the constituent 
elements of the kidney suffer, but in different cases 
to different extents In some forms of acute Bright’s 
disease the mam effects of the morbid process are 
seen in the glomeruli, in others the most marked 
results are the degenerative changes occurring in the 
epithelium of the tubules In others perhaps the 
most marked effects of the inflammatory changes 
are seen in the interstitial tissue In all forms, 
however, these three elements of the kidney are 
always affected Not only are the different ele- 
ments of the kidney affected to different extents in 
different cases of acute Bright’s disease, but even in 
one and the same case the lesion is developed to 
varying extents in different portions of the organ 
It IS one of the most characteristic features of Bright’s 
disease that although the morbid change affects 
both kidneys the severity of the effects produced 
varies considerably in different parts of the organs 
Chronic Bright’s disease presents many varieties 
both from the point of view of the clinician and 
that of the morbid anatomist, and it is customary 
to recc^nise two fundamental varieties (i) the so- 
called large white kidney, and ( 2 ) the contracted 
or atrophic white kidney sometimes called granular 
or cirrhotic, but the latter terms are better restricted 
to the description of the true granular kidney, which 
is not here included under Bright’s disease Not 
only do these two forms of chronic Bright’s disease 
present marked anatomical differences, but there 
are also differences in their clinical course, and they 
may probably be recognised as real varieties. For the 
purposes of this article, therefore, three forms of 
Bright’s disease will be described acute Bnght’s 
disease and two varieties of chronic Bright’s disease. 

^Etiology — Bright’s disease both in its acute and 
chronic forms is probably dependent in the great 
majority of instances on the action of some toxic agent 
present in the blood-stream, on the renal structures, 
and more especially on the glomeruli and the epi- 
thelium of the cortex. The toxic agent producing 
these ill effects may be one produced in the body by 
the action of microbic processes, as is the case m aU 
probability in the acute infective diseases. The 
toxic agent, however, in a very large number of 
instances is one that is ingestra, as in the case of 


alcohol or of mineral poisons, such as lead and 
mercury It is also p^ible that toxic substances 
having a deleterious action on the kidney may be 
formed in the body as a result of deranged processes 
of metabolism Although toxic agents will account 
for the great majority of cases of acute and chrome 
Bright’s disease, it is held by many clinicians that 
these maladies may anse in other ways, as for in- 
stance as a result of exposure to cold. The r61e 
played by cold in the causation of morbid processes 
is not now held to be so direct as it formerly was 
In many instances where cold is reputed to act as 
the direct exciting cause it really only produces its 
effects indirectly. Thus many diseases imputed to 
the action of cold are really dependent on microbic 
infection, which is more able to produce its effects 
owing to the lowered resistance produced by the 
cold In the case of renal diseases instances are un- 
doubtedly seen where the malady has apparently 
arisen as the result of exposure to cold, and especially 
to damp cold Thus the disease is not uncommonly 
seen in workmen who work in hot shops and pass 
out into the open air scantily clothed , also in 
boiler-cleaners, engineers, and others who experience 
great vicissitudes of temperature, but in many of 
these cases it is difficult to exclude the action of 
other and toxic agents, as, for instance, alcohol, 
lead, &c It tias also been thought that mechanical 
causes, such as the pressure of the pregnant uterus on 
the renal veins, might lead to Bnght’s disease, but 
here also it is probable that the association, which 
is a real one, is dependent rather on the action of 
toxic substances than on the mere mechanical effects 
of pressure. The action of cold m the production 
of renal disease has been thought to be probably 
owing to the intimate relationship existing between 
the action of the skin and that of the kidnejrs, and 
It has frequently been taught that exposure of the 
skin to cold, causing contraction of the cutaneous 
vessels, produced reflexly an engorgement of the 
kidney There is, however, no experimental 
evidence justifying this hypothesis, and it has been 
suggested that if cold is really an important factor 
in the production of renal disease, the effects pro- 
duced are not dependent on any congestion of 
the renal vessels brought about by the nervous 
system, but rather that the arrest of the cutaneous 
secretion leads to the retention of toxic material in 
the blood-stream, causing an injurious action on the 
renal structures Although perhaps it cannot be 
denied that congestion of ^e kidney may be brought 
about through the nervous system, yet at the present 
day the only definite manner m which nephritis can 
be produced is by the action of toxic £^ents 

Renal poisons may be divided into three groups. 
The first consists of bodies like canthandes or like 
the virus of scarlet fever, which produce almost 
similar results of which the most marked is glo- 
merulo-nephntis A second group of renal poisons 
consists of the metallic salts, the oxides of the heavy 
metals, and such bodies as chromic acid, all of which 
produce a coagulation-necrosis of the ceUs of the 
convoluted tubules A third group of renal poisons 
consists of certain animal and vegetable toxic sub- 
stances, such as abnne,nane, serpent-venom, and the 
blood of certain fish, e.g. the eel. These complex 
bodies produce a degeneration of the epithelial cells 
of the kidney, which, however, is not so complete 
as the coagulation-process produced by the action of 
the heavy metals. Recently it has been asserted 
that renal lesions are produced by a number of 
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bodies belonging to the group of substituted am- 
monias, and more especially by such bodies as 
vinylamine, cadaverine, and putrescine. There is 
thus a wide range of toxic substances capable of 
a great variety of renal lesions. 

(iKease, especially in its acute form, is 
most frequently the sequela of an acute specific 
disease, and more especially of scarlet fever. It is, 
however, also seen after other acute diseases, such 
as diphtheria, erysipelas, pneumonia, measles, rheu- 
matism, pyaemia, and typhoid fever. It is interesting, 
as remarked above, that most of these diseases, cause 
during their height a febrile albuminuria dependent 
on the existence of transitory nephritis. Acute 
Bright’s disease, however, arises at a later period 
of the progress of the malady when convalescence is 
approaching. Pregnancy may also be recc^nised as 
a cause ; and Bright’s disease sometimes arises in the 
course of certain chronic diseases, such as heart- 
disease, gout, and diabetes. Acute Bright’s disease 
is also seen as a complication of burns, and in certain 
skin-diseases, especially pityriasis and eczema, and it 
is possible that in this latter instance the lesion is 
dependent on the formation of toxic bodies in the 
skin and their subsequent absorption and excretion 
by the kidne)rs. Alcohol, cantharides, turpentine, 
mineral acids, and carbolic acid may all cause acute 
Bright’s disease. Cold is also held by many ob- 
servers to be a direct and exciting cause of some of 
the most acute forms of Bright’s disease. Toxic 
agents are therefore most frequently the direct and 
exciting cause of acute Bright’s disease, but there 
are some predisposing causes, such as occupation and 
indulgence in alcohol. Engineers, boiler-cleaners, 
glaziers, potters, painters, and barmen are all espe- 
cially liable to suffer from this disease. Bright’s 
disease is more common in men than in women in 
the proportion of three to two, and is most common 
between the ages of three and forty. In some 
instances hereditary influences seem to play a part ; 
this is more especially the case in the chronic forms 
of the disease. Passive congestion of the kidney 
from heart-disease is also held to be a powerful 
predisposing cause. 

The aetiology of chronic Bright’s disease is similar 
to that of the acute disease. The disease is fre- 
quently the result of gout and of the action of such 
poisons as alcohol and lead ; it also supervenes in cer- 
tain occupations necessitating exposure to cold. 
Chronic Bright’s disease is not produced, however, 
by the action of the poisons of the specific fevers 
directly; whenever it results from scarlet fever or 
other acute specific, it is really the sequel of an 
attack of acute Bright’s disease produced in these 
diseases. Chronic Bright’s disease may therefore 
arise as a sequel of the acute form, or it may be 
chronic from the commencement; large numbers 
of cases of chronic Bright’s disease have never been 
preceded by any attack of the acute disorder. Some- 
times chronic Bright’s disease supervenes directly as 
a sequel of acute Bright’s disease, in other cases the 
acute stage of the malady subsides and health is 
r^ained, and subsequently, as a result perhaps of 
exposure to cold or from indiscretions in diet, a 
further attack of acute or subacute nephritis is in- 
duced, and the chronic disease dates from this 
second or maybe from a third attack. 

The relationship of the two forms of chronic 
Bright's disease, the lar^e white kidney and the 
contracted white kidney, Is somewhat doubtful. It 
is possible that in some cases the contracted form of 


producing 

Bright’s 


the disease is a terminal stage of the other, the 
diminution in the size of the organ being dependent 
largely on atrophy of the renal elements, together 
wim great overgrowth of connective tissue. Fre- 
quently, however, the contracted white kidney is 
seen in the post-mortem room without there being 
any previous history suggesting the occurrence of the 
large white kidney. Many patients dying with a 
contracted kidney have never suffered from dropsy, 
which is such a characteristic feature of the large 
white kidney. In some instances where the con- 
tracted white kidney is well marked, a history of an 
acute specific fever followed by acute nephritis may 
be obtained, and it would seem as if in these cases 
this form of Bright’s disease was the terminal lesion 
and in some way related to the occurrence of acute 
nephritis, and more especially of scarlatinal and 
glomerulo-nephritis. It is not uncommon, however, 
for the contracted white kidney to occur not only 
without the history of any previous renal illness, 
but also without there being any history of any acute 
disease ; therefore it would seem that the contracted 
white kidney may exist as an independent disease, 
and that all cases of it are not necessarily preceded 
either by acute nephritis or by the large white 
kidney. 

Morbid Anatomy . — Acute BrxghVs disease. 
In the acute stage the kidney is considerably en- 
larged, weighing seven or more ounces, the capsule 
strips off readily, and the organ is gorged with blood, 
dark-red in colour, the[congestion being most marked 
in the stellate veins and in the pyramids. The 
colour of the section and the colour of the surface 
depend largely on the duration of the disease ; in 
the early stages they are of a deep-red colour, but 
after the lapse of a week to ten days the surface is 
mottled or marbled, owing to the presence of 
yellowish or greyish -yellow areas, caused by de- 
generation of the epithelium ; if the duration of the 
disease has been as long as six weeks, both the 
external surface and the section show the cortex of 
a more or less uniform, peculiar yellowish-grey colour 
dotted with spots and streaks of congestion. The 
pyramids are usually intensely congested, and the 
glomeruli can sometimes be seen as bright -red points. 
Microscopically the glomerular chamber often con- 
tains bloc^ -corpuscles and exudation, and the vessels 
of the tuft have frequently undergone hyaline de- 
generation. The vessels generally are gorged, and 
this is especially marked in the straight vessels 
fusing up in the medulla. There may be a con- 
siderable amount of leucocytic infiltration of the 
interstitial tissue, and this is often especially well 
marked in the connective tissue round the glomerulus. 
The epithelium of the glomerular chamber may 
undergo considerable proliferation, forming a cres- 
centic mass between the basement membrane and 
the capillary tuft. The cells of the convoluted tubules 
are frequently shed, occupying the lumen of the 
tubules, which are dilated to varying extents. Where 
the epithelium remains the cells have undergone 
degeneration, cloudy swelling being marked, and 
in other instances the cells have lost their striated 
border and have assumed a glass- like or hyaline 
appearance. The lumen of the tubules is occupied 
by blood-corpuscles, disintegrated renal cells and 
casts, the casts consist in some cases of coagulated 
blood-plasma, forming hyaline and granular casts, 
or of ae^^ations of renal cells, which have under- 
gone d^eneration. The changes in the medulla 
are similar, but not so well marked. Although in 
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acute Bright’s disease the changes in the cortex of 
the kidney are widespread and cause considerable 
apparent increase in the amount of cortex, yet these 
changes are rarely evenly or uniformly distributed, 
and this statement really applies to all forms of 
Bright’s disease Areas are seen where the glome- 
rular and tubular changes are far more marked than 
in adjacent areas, and in some parts the glomeruli 
and renal tubules may present appearances but little 
different from those of health 

Chrome BnghVs disease — In the so-called large 
white kidney, the organ, as the name implies, is 
enlarged and perhaps double its usual size, but the 
anatomical changes present are essentially similar 
to those seen where the organ is but little increased 
in size The capsule strips off readily, leaving a 
smooth, opaque, yellowish- white surface, on which 
the stellate veins are conspicuous The colour of 
the surface may be somewhat mottled , the colour 
depends largely on the degree of congestion On 
section, the cortex is relatively increased and presents 
the same appearances as those seen on the surface 
The medulla is usually deeply congested and stands 
in marked contrast to the cortex The pyramids 
seem unduly separated owing to the increase in the 
amount of cortical substance The glomeruli, the 
tubules, and the interstitial tissue all snow changes 
In the large white kidney the glomeruli are usually 
larger than normal and the capsule is thickened to 
a moderate extent, there is some cellular infiltra- 
tion of the glomerular tuft, the epithelial lining 
of the chamber has undergone marked prolifera- 
tion, and the walls of the capillaries frequently 
show signs of hyaline degeneration The tubules of 
the cortex are in places dilated, m others collapsed, 
in others presenting over small areas perhaps fairly 
normal characters In the dilated tuDules the epi- 
thelium may be shed, but where it remains it has 
commonly undergone hyaline, and in some places 
fatty, degeneration The tubules generally contain 
casts The interstitial tissue shows usually con- 
siderable overgrowth of fibrous tissue, and there is 
more or less abundant small-celled infiltration. 
The vessels are not commonly unduly prominent on 
section, but microscopically they frequently show 
thickening of the sub -endothelial layer of the intima 
to a moderate extent 

In the other form of chronic Bright’s disease, 
where the kidneys are white and contracted, the 
capsule is usually thickened and on stripping leaves 
a granular surface, the granulations of wluch are 
frequently large and exceedingly well marked. 
The cortex is notably diminished in thickness, 
measuring frequently not more than one-eighth or 
one-sixteenth of an inch The capsule although 
thickened is not invariably unduly adherent 
Microscopically in this form of the disease there is 
a great increase of fibrous tissue, the glomerular 
capsules are frequently thickened, and it is not un- 
common for many of the glomeruli to be reduced to 
small rounded masses of fibrous issue in the centre 
of which are the remains of the glomerular tuft in a 
condition of hyaline degeneration. The epithehum 
hning the glomerular cnamber firequently presents no 
very obvious changes. The tubules are in places 
dilated, but over large areas of the kidney they are 
contracted and the diminution in the size of the 
whole organ is very largely dependent on this con- 
traction Where the tubules are dilated they are 
frequently lined by cubical glass-like epithelium. 
Here and there tubules may be found lined with 


more or less normal epithelium. In some parts 
the dilatation of the tubules is sufficiently marked to 
produce cysts, and these are commonly lined by 
a low, flattened epithelium In many parts the 
epithelium is shed and occupies the lumen of the 
tubules The connective tissue is considerably 
increased in amount, and septa may be seen pass- 
ing in from the capsule towards the centre of the 
organ The vessels are frequently unduly promi- 
nent and show very marked thickening of their 
coats, the thickening being mainly dependent 
on an overgrowth of fibrous tissue in the sub- 
endothehal layer, but the muscular coat may have 
undergone some increase in thickness Although 
the renal vessels are commonly affected to a marked 
extent in this form of Bright’s disease, the d^ee of 
arterial degeneration does not vary part passu with 
the shrinkage of the kidney Cases of very small 
contracted kidney may be seen where the arterial 
changes are less well marked than in larger speci- 
mens of the same malady 

Both in acute and in all forms of chrome Bright’s 
disease lesions are frequently found in other 
organs of the body Thus secondary inflammations, 
pleurisy, pericarditis, peritonitis, and pneumonia 
are common, pericarditis especially so, both in the 
dry form and with effusion. Where effusion is 
present it may be serous, sanguinolent, haemor- 
rhagic, or purulent Both m acute and chronic 
Bright’s disease the heart and blood-vessels often 
show signs of disease, and the heart may show 
definite signs of hypertrophy in as short a time as 
SIX weeks from the onset of acute Bright’s disease 
Although, speaking broadly, the cardiac hypertrophy 
is most marked in cases of contracted white kidney 
this is not invariably the case, and m some instances 
of large white kidney very considerable cardiac 
hypertrophy is found The degree of the cardiac 
hypertrophy would seem to be correlated rather 
with the degree to which changes m the sub- 
endothelial coat of the arteries are widespread It 
certainly is not directly correlated with the diminu- 
tion in the size of the kidney, as cases of extremely 
contracted white kidney may be seen with little or 
no cardiac hypertrophy, and, on the other hand, this 
may be marked and even cause death from cerebral 
haemorrhage in cases of so-called large white 
kidney 

Symptoms.— The onset of acute Bnght’s disease 
IS usually sudden, and the initial symptom may be 
the occurrence of dropsy. In other cases general 
symptoms, such as fever, headache, vomiting, occur 
at the onset, and pain or diffuse aching m the back 
may also be present , pain, however, is not usually a 
prominent symptom. The dropsy is most marked 
in the subcutaneous tissues, more especially over the 
sacrum, and in vulva and scrotum , puffiness of the 
eyes is ^so well marked In some cases the anasarca 
affects almost the whole of the subcutaneous tissues 
from the commencement In all cases of acute 
Bnght’s disease the urine undergoes profound 
changes, and m some cases the unnary chafes are 
the first to attract attention, the general symptoms 
bem^ ill marked. The unne is diminished in quantity, 
and m some cases supfvession very soon occurs ; it 
IS more usual, however, for the suppression to be 
partial. Where complete suppression occurs severe 
ursemic symptoms, such as coma and convulsions, are 
very rapidly developed and death soon takes place. 
The unne is generally smoky m acute Brmht*s 
disease, and it frequently contains large quantitiw of 
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blood, which gives it a uniform red colour ; 
the blood -pigment may however have undergone 
changes so that the urine is dark or even ^rter- 
coloured. The urine of acute Bright’s disease 
deposits casts and blood-corpuscles in large quan- 
tities. Albumen is always present, and commonly 
the urine becomes solid on boiling during the 
acute stage of the disease. Occasionally the 
quantity of albumen is less than this, but it is 
always large. The excretion of urea is diminished, 
but this is in part dependent on the diminished 
appetite, nausea, and vomiting which are commonly 
present in the disease. In some cases of acute 
SSright’s disease the urinary changes are exceed- 
ingly well marked, the urine being highly albu- 
minous, scanty, and containing large quantities of 
blood, and yet dropsy and the general symptoms of 
the disease may be comparatively slight. In others 
dropsy and the general symptoms are more promi- 
nent characteristics, but the urine, though highly 
albuminous and scanty, does not contain large 

uanttties of blood. Uraemic symptoms of different 

egrees of severity occur in all forms of acute 
Bright’s disease, and gastric symptoms such as 
anorexia, nausea, and vomiting are almost always 
present ; and in the severe forms of the malady 
accompanied by suppression of urine the more 
serious uraemic manifestations such as delirium, 
dyspnoea, coma, mania, epileptiform seizures, are 
commonly present, and death in acute Bright’s 
disease is not infrequently dependent on these 
uraemic complications. 

Anaemia is always a prominent symptom and is 
developed rapidly, and the skin of the body is dry 
and harsh. 

Epistaxis, haemorrhage into the gums, and a general 
sponginess of the gums are frequently present. 

Secondary inflammations such as pleurisy, pneu- 
monia, pericarditis are common. Cardiac dilatation 
apart from the occurrence of pericarditis may also 
occur even early in the course of the disease. 

The pulse in most cases of acute Bright’s disease 
soon shows signs of high tension, and in the course 
of a few weeks, if the disease does not subside, the 
heart may show signs of evident enlargement depen- 
dent on hypertrophy. 

Retinal changes are not so common in acute as 
they are in chronic Bright’s disease, but papillitis, 
h^emonhages, and retinitis may occur. 

It is probable that the acute Bright’s disease 
following scarlet fever and characterised by marked 
changes in the glomeruli, is more frequently accom- 
pani^ by haematuria than the Bright’s disease said 
to be due to exposure to cold. 

Chronic Brighf s disease . — As mentioned above a 
very large proportion of cases of Bright’s disease 
are chronic from the beginning, but in a certain pro- 
portion the malady directly follows on the acute 
disorder or is a sequel to it ; in other words some 
cases of acute Bright’s disease pass on to the chronic 
stage without the urine regaining its normal 
characters, in others the chronic disease b^ins 
insidiously after an attack of the acute disease and 
with' an intervening period of good health. 

The initial symptoms of chronic Bright’s disease 
pe^nt great variety. In a large group of cases the 
initial symptoms are a progressive failure of strength 
tt^ether with considerable wasting. In others the 
occurrence of dropsy more or less suddenly is the first 
sign of ill health. In others uraemic symptoms such 
as nausea, vomiting, and cramps, and in others, 


severe headache, palpitation, and symptoms depen- 
dent on the disturbance of the circulatory system 
are those which first attract attention. 

In the form of the disease associated with the 
so-called large white kidney dropsy is not only a 
prominent but often a very persistent feature of 
the illness and produces the well-known bloated 
appearance associated with a certain group of cases 
of chronic Bright’s disease. Dropy is not only 
well marked in the subcutaneous tissues but often 
also in the serous cavities, more especially the 
pleura. The dropsical fluid is of low specific gravity 
and contains relatively a small amount of albumen, 
much less than that seen in cardiac dropsy. The 
subcutaneous dropsical fluid contains a smaller 
percentage of proteids than that seen in the fluid in 
the serous cavities. 

Anaemia is a marked feature of the malady, the 
skin and mucous membranes being pale and the 
complexion pasty. 

Purpuric haemorrhages in the skin are not 
uncommon, and in severe cases similar haemorrhages 
in the mucous membrane of the mouth are also 
present. Epistaxis may also occur. 

Patients with chronic Bright’s disease are always 
weak and frequently considerably wasted, but the 
emaciation is often masked by the presence of dropsy. 
Ursemic symptoms are usually present in all cases 
that are severe, and are especially apt to assume a 
gastro-inlestinal form, so that nausea, vomiting, 
hiccough are commonly present in all but the 
slightest forms of the disease. In the more serious 
forms dyspnoea, drowsiness, delirium, and epilepti- 
form seizures may occur, and death in chronic Bright’s 
disease is not uncommonly due to such complications, 
although fatal uraemic seizures are more frequent in 
association with contracted white kidney than with 
the so-called large white kidney. Cardiac symptoms 
such as palpitation, praecordial anxiety and distress, 
and shortness of breath are also usually present, and 
patients presenting these symptoms usually show 
signs of cardiac hypertrophy and dilatation and not 
uncommonly of mitral regurgitation dependent on 
degenerative processes in the ventricle leading to 
extreme dilatation. 

The pulse usually shows signs of high tension, 
but not to the degree that is seen associated with the 
contracted white kidney. In cases where high 
tension is marked, a throbbing headache, greatly 
aggravated by changes of posture, is often present. 
Degeneration of the vessels can often be detected 
by ophthalmoscopic examination, which reveals not 
only the wiry and thickened arteries, but also the 
presence of albuminuric retinitis, haemorrhages, and 
papillitis. See OPHTHALMOSCOPE IN MEDICINE, 
Coloured Plate. 

In the large white kidney the urine is diminished 
in amount when dropsy is present, twenty ounces or 
less being secreted in the twenty-four hours. The 
urine is usually pale in colour and contains a large 
but variable amount of albumen, so that it may de- 
posit after boiling ^ much as a half, three-quarters, 
or even become solid. Casts are usually present in 
abundance, especially hyaline and granule, but in 
addition casts containing renal epitheual elements and 
showing signs of degeneration are frequently found. 
Fatty casts are especially of grave import. The 
urine is always greatly diminished in quantity when 
dropsy is present, and fluctuations in the quantity of 
urine are often associated with fluctuation in the 
amount of the dropsy. 
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In the form of chronic Bright’s disease where the 
kidneys are contracted, described above as contracted 
white kidneys, the symptoms are somewhat different ; 
dropsy in these cases is not only not a marked sym- 
ptom, but it may be completely absent, and when 
present it is generally slight in amount On the 
other hand, anaemia and nutritional s3miptoms such 
as wasting and loss of strength are prominent, and 
such patients usually come under observation on 
account of a progressive failure in health, or else 
owing to the sudden onset of uraemic symptoms 
Many such patients seek advice on account of per- 
sistent headache, and on examination of the fundus 
oculi albuminuric retinitis is found 

Uraemia is in the opinion of the writer extraordi- 
narily prone to occur as a complication or even as 
an initial symptom in these cases In other words 
the malady is apt to run a latent course until the 
onset of urremic symptoms denotes the gravity of the 
underlying disease Many such patients present no 
symptoms of ill-health until a series of epileptiform 
seizures or the occurrence of delirium, drowsiness, 
and coma attract attention to the renal lesion 
Cardio-vascular degeneration is usually well marked 
in such cases , the heart is obviously hypertrophied 
and a high-tension pulse is present Such patients 
not uncommonly suffer from cerebral haemorrhage 
Albuminuric retinitis and papillitis are marked 
features in these cases and are more frequently present 
than in the other form of chronic Bnght’s disease 
The urine is abundant, pale, of low specific gravity, 
but contains usually a considerable quantity of 
albumen, e g a quarter, a third, or even a half 
It is possible that some of the cases presenting 
these symptoms are to be regarded as the later stages 
of the so-called large white kidney, but, as insisted 
on above, many of these cases give no history of 
dropsy, and the whole illness is latent, or gradual 
and insidious 

Complications — Many of the complications 
that occur in Bright’s disease have been enumerated 
among the S3miptoms, as, for instance, the secondary 
inflammations and the occurrence of uraemia Some, 
however, are of sufficient importance to merit sepa- 
rate mention 

Nausea and vomiting frequently occur and are 
dependent usually on uraemia Sometimes, however, 
actual gastritis is present, leading to severe and 
incessant vomiting, and is thought to be dependent 
on the vicarious excretion by the stomach of retained 
urinary constituents such as urea 

Profuse diarrhoea dependent on enteritis is also 
not uncommon, and in a small proportion of cases 
ulcerative colitis is present in the large intestine and 
in the vicinity of the caecum. Peritonitis is also 
occasionally seen as a complication of Bright’s 
disease, and it may occur with or without effusion 
Pencarditis is a very serious and frequent compli- 
cation of all forms of Bnght’s disease, and is more 
especially important from the fact that it is apt to 
be latent ana so not produce marked symptoms 
In some cases the effusion in pencarditis has been 
found to be stenle, but it is most frequently de- 
pendent on secondary microbic infection. 

Phthisis is occasionally seen in cases of Bright’s 
disease, or more usually Bnght’s disease is seen as a 
complication of phthisis ; and although waxy disease 
of the kidney is especially liable to be present under 
these circumstances ordinary chronic Bright’s disease 
IS sometimes associated with phthisis 

Inflammatory complications such as pneumonia 


and pencarditis and such diseases as phthisis may 
run an afebrile course when associated with chronic 
renal disease 

The cardiac hypertrophy usually present may 
result in the development of such cardiac lesions as 
dilatation, mitral regurgitation ; and the artenal 
thickening and high tension may lead to the develop- 
ment of cerebral hcemorrhage. This is more espe- 
cialljr apt to occur in the contracted white kidney, 
but IS also seen in the other form of chronic Bright’s 
disease 

Not only are secondary inflammations apt to occur 
in patients suffering from Bright’s disease, but ery- 
sipelas and cellulitis may develop in the subcutaneous 
tissues, more especially after incision 

Cutaneous rashes ^ eczema, papular eruptions, ery- 
themata, and bullse are not uncommonly associate 
with chronic Bright’s disease and more especially 
when uraemia is present, and occasionally these 
rashes are seen as prodromal or initial manifesta- 
tions of uraemia 

Diagnosis — The diagnosis of acute Bright’s 
disease is readily made in the majority of instances 
owing to the presence of dropsy together with the 
changes in the urine characteristic of acute inflamma- 
tion, such as the presence of blood, albumen, and 
casts Difficulties occasionally present themselves 
owing to the absence of dropsy in some cases and 
owing to the fact that blood may be present in the 
unne in other conditions besides acute Bright’s 
disease See Kidney, Diseases of 

Acute Bright’s disease may have to be distingmshed 
from (i) transitory nephritis seen in acute febnle 
illnesses, (2) haemorrhagic infarction, and ( 3 )passi\e 
congestion of the kidney secondary to heart-disease 

In the nephritis of acute febrile diseases dropsy is 
usually absent, and if hsematuria be present the 
amount of blood is usually small , in the vast majority 
of instances h-iematuria is not present 

In haemorrhagic infarction the urine not un- 
commonly contains a considerable quantity of blood 
and albumen, and the onset of the condition may be 
sudden and accompanied by pain and fever, so as to 
produce a superficial resemblance to the onset of 
acute nephritis The effects however are usuall) 
transitory, and there is no dropsy It is important 
to differentiate between haemorrhagic infarction and 
acute Bright’s disease, more especially in cardiac 
cases, as the prognosis of the two conditions is very 
different 

In passive congestion of the kidney blood and 
albumen may be present in the urine, and inasmuch 
as the condition arises usually in cases of heart-disease 
dropsy is frequently present, and it may be difficult 
in such cases to determine accurately whether acute 
inflammation is or is not present In passive con- 
gestion the hsematuna is usually though not always 
scanty, in acute inflammation it is more often 
abundant In passive congestion hyaline and blood- 
casts are commonly present, in acute Bnght’s disease 
casts containing definite renal elements occur, and 
in this way a differential diagnosis may be made 
Further, the dropsy of cardiac disease is usually 
diffeftnt in its distnbution from that of renal disease 

Chronic Bnght’s disease and granular kidnepr may 
sometimes be confounded with acute Bright’s d&ease, 
inasmuch as in both the former conditions hsematuna 
pofuse in amount may occur, and in some cases this 
hsematuna is dependent on hsemorrh^e from the 
mucous membrane of the plvis of the kimi^ This is 
more especially the case m the granular kidney, and 
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the contracted white kidney, and such cases present 
considerable difficulties in diagnosis. Usually the 
presence of cardio- vascular changes and of albumin- 
uric retinitis will afford evidence that the patient is 
not suffering from a primary attack of acute Bright’s 
disease. 

It is said that some cases of acute Bright’s disease 
occur where, notwithstanding the presence of dropsy, 
there is not only no blood in the urine but no 
albumen. In these cases however the absence of 
albuminuria is usually temporary. 

The main difficulty in the diagnosis of chronic 
Bright’s disease is to determine accurately what form 
of chronic Bright’s disease is present. In addition 
to this it is sometimes not easy to differentiate 
between some forms of chronic Bright’s disease and 
the so-called physiological or cyclical albuminuria. 

Chronic Bright’s disease when accompanied by 
dropsy is usually readily diagnosed. Mistakes are 
most apt to occur in the form of the malady described 
above as the contracted white kidney where dropsy 
is absent. If the urine is not carefully examined in 
such cases, the presence of headache and vomiting 
may lead to the error of some intra-cranial disease 
being suspected, and this is especially liable to occur 
if some cerebral complication such as hemiplegia be 
actually present. Urremic manifestations such as 
epileptiform fits are not uncommon as initial mani- 
festations of the contracted form of white kidney, 
and in such cases the error of diagnosing epilepsy, 
where the much more serious disease is really the 
cause of the symptoms, is not unusually made. 

Examination of the fundus oculi and the detection 
of cardio- vascular changes, together with the examina- 
tion of the urine, will generally enable a differential 
diagnosis to be made, but it must be remembered that 
albuminuria may occur in epilepsy. See Epilepsy. 

The presence of considerable wasting, together 
with the occurrence of haematuria in some cases of 
contracted white kidney, has led to this variety of 
chronic Bright’s disease being confounded with 
malignant disease of the kidney. 

Physiological albuminuria can usually be dia- 
gnos^ owing partly to the absence of signs impli- 
cating the cardio-vascular system and the fundus 
oculi, and also owing to the variability of the albu- 
minuria and the influence of diet, exercise, and 
posture upon it. 

Cases of chronic renal disease are occasionally 
seen with marked symptoms of uraemia and disturb- 
ance of nutrition, such as great wasting, without the 
resence of albumen in the urine, although it is pro- 
able that in such cases the absence of albumen is 
temporary. These cases present great difficulties 
in diagnosis, and mistakes are occasionally unavoid- 
able. 

In a few cases pigmentation in chronic renal 
disease occurs to such a marked degree as to produce 
a superficial resemblance to that seen in Addison’s 
disease. Addison’s Disease. 

Prognosis.— Acute Bright’s disease complica- 
ting scarlet fever has often a more serious prognosis 
than that dependi^^ on other causes, although the 
ultimate outlook in these latter cases may alpo be 
unfavourable. In other words, acute Bright’s disease 
following scarlet fever is more immemately dan- 
erous, but that following exposure to cold or 
ependent on alcoholism may lay the foundation 
for subsequent chronic Bright’s disease. 

The un&vourable symptoms in acute Bright’s 
disease are the persistence and increase of the dropsy 


and aiuemia, together with the development ^ of 
uraemic symptoms associated with the suppression 
of urine. 

Acute uraemia occurring in acute Bright’s disease 
is, however, by no means invariably fatal. 

In a considerable proportion of cases of acute 
Bright’s disease the dropsy subsides, the urine 
ceases to be albuminous, and the patient regains 
health. In a certain proportion of instances, how- 
ever, the condition persists and becomes chronic. 
Even in cases where the urine regains its normal 
composition, the patient runs considerable risks of 
a recurrence of the trouble, as the result of indis- 
cretions in diet or exposure to damp and cold. 

The prognosis of chronic Bright’s disease, speaking 
generally, is unfavourable, although patients may 
live for many years. The prognosis is very un- 
certain owing to the fact that patients suffering 
from chronic renal disease even when apparently in 
good health may develop complications rapidly 
fatal, such as cerebral haemorrhage or acute uraemia. 
Cases are seen, however, where patients may for 
ten or even twenty years pass a urine scanty in 
amount and containing large quantities of albumen. 
It is usually stated that where the condition has 
persisted for as long as a year recovery does not 
occur. This statement, although doubtless generally 
true, is not of universal application. 

The presence of signs of marked cardio-vascular 
changes and of albuminuric retinitis is unfavour- 
able, and it is usually said that when albuminuric 
retinitis is present death occurs generally within a 
year. This, however, is not true of all cases, as 
exceptionally life ,may be prolonged for as long as 
five, six, or even seven years after the presence of 
albuminuric retinitis has been detected. 

Treatment.— In acute Bright’s disease the 
patient must be kept warm and confined to bed 
until all the acute symptoms have subsided. The 
diet must be restricted to one as simple in character 
as possible, such as milk, gruel, and barley-water in 
small quantities. During the height of the disease 
from one to three pints of milk in the twenty-four 
hours is sufficient. Milk should be given freely 
diluted with soda-water or barley-water. Stimulants 
should not be given. The activity of the skin must 
be promoted by hot drinks, the wet pack, and hot- 
air baths {see Baths). The temperature of the 
bath should be from 120° F. to 170° F., and 
they should not be persisted in if they cause cardiac 
weakness. Sweating may be also promoted by the 
administration of jatoandi or pilocarpine, but it is 
not advisable to push these drugs to the extent of 
producing their well-known toxic symptoms, and it 
is often difficult to procure efficient sweating unless 
this be done. The combination of hot-air bath 
with the administration of jaborandi is often useful. 

The partial suppression of urine that is present in 
all severe cases ma^ be treated by the administration 
of diluents, but it is doubtful whether the stimulant 
diuretics are of much use or even suitable for these 
cases. Citrate of potassium and also nitrate of 
tassium may be used. Caffeine, however, is pro- 
bly not suitable. 

The cardiac weakness which is sometimes present 
during the early stages of the disease may be treated 
by the administration of digitalis and strychnine. 

The dropsy may be treated by measures directed 
to promote the activity of the skin and of the 
bowels, and such simple drugs as the saline 
purges, sulphate of sodium, phosphate of sodium. 
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and sulphate of magnesium, may be used for this 
purpose. Jalap is also useful, but violent purgation 
IS not advisable in acute Bright’s disease, inasmuch 
as enteritis is one of the complications of the malady, 
and a profuse diarrhoea started by the administration 
of drugs may become uncontrollable and greatly 
increase the weakness 

Uraemic symptoms must be treated on the same 
lines as the dropsy, by promoting the activity of the 
skin and the bowels, but if they are severe these 
methods may fail, and then venesection and saline 
transfusion are useful Chloroform may be used to 
dimmish the seventy of the uraemic convulsions, and 
morphine also may be used with discretion for 
this purpose, but is held by some authorities to 
be dangerous, and many forbid its use altogether. 

The severe anaemia that accompanies acute 
Bright’s disease and persists during the convalescence 
must be treated by the administration of iron and 
arsenic 

In convalescent cases the diet should be gradually 
increased Fish and white meats should be given 
first, and all highly seasoned and elaborately cooked 
articles of food avoided 

The treatment of chronic Bright’s disease is in 
some respects similar to that of acute, in that if 
dropsy be present, the activity of the skin must be 
promoted by the same methods If the disease is 
of recent origin or severe, the patient should be kept 
in bed and the diet restricted to milk In chronic 
Bright’s disease a larger quantity of milk will be 
required than in the acute malady, since four pints 
per dtem is a minimum quantity for an adult A 
milk-diet is also indicated in all cases of chronic 
Bright’s disease presenting uraemic symptoms The 
milk -diet should be persisted in for some weeks, 
but if under this treatment the dropsy and the 
other symptoms of the disease do not improve, it is 
probably advisable to increase the diet to a moderate 
extent, allowing fish and white meats, and if 
improvement occurs the ordinary meats may be 
allowed Many cases of chronic Bright’s disease, 
where anaemia is a marked symptom and where the 
disease is of some duration, progress more favourably 
if given a moderate diet, and it is probably 
unadvisable to treat all cases of chronic Bright’s 
disease with a rigid milk-diet In all cases of 
chronic Bright’s disease highly seasoned articles of 
diet and rich concentrated foods should be avoided, 
and at all times such patients should take only 
small quantities of meat Alcohol is probably 
harmful in all forms of chronic Bright’s disease, and 
should be only given, if at all,, in small quantities and 
freely diluted 

The dropsy of chronic Bright’s disease is often 
very persistent, and in some cases it is of mixed 
origin, being partly true renal dropsy, and partly 
cardiac dropsy dependent on cardiac failure second- 
ary to the renal disease In some cases where the 
dropsy is not relieved by hot-air baths and other 
measures directed to increase the activity of the 
skin, incisions over the malleoli may become neces- 
sary, but in cases of renal disease extra precautions 
retire to be taken to prevent septic comphcations 

The amcmia of this disease is often very marked 
and should be treated by the administration of iron 
and arsenic John Rose Bradford. 

BROMIDR 08 IS a stench; and l 9 fAst 

sweat). — A term for fetid perspiration. See Per- 
spiration, Disorders of. 
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BROMI8M.— Drug-Eruptions, 

BRONCHI, Diseases of — -Synon. ; Fr Mala - 
dies des Branches , Ger Bronchten-Krankhetten , — - 
The diseases of the bronchi will be discussed in the 
following order — i. Acute inflammation ; 2. 
Chronic inflammation ; 3. Plastic inflammation ; 
4. Dilatation ; 5. Narrowing or obstruction ; 6. 
Cancer 

I Acute inflammation— Acute Bronchitis 
—Acute Bronchial Catarrh 

Definition — An acute inflammation of the 
bronchial tubes 

Etiology — The causes of acute bronchitis may 
be classed as {a) predisposing^ and (^) exciting 

{a) Predisposing causes —Of these age is one of 
the most important The disease is most frequently 
met with in the young and the old , and in these 
subjects It assumes its most serious characters The 
imperfectly developed thorax of the infant, and the 
diminished vitality of the aged, seem to render 
them especially liable to attacks of bronchitis, and 
to make the disease exceptionally fatal m them 
Sex appears to have no influence as a predisposing 
cause The habits of life have an important in- 
fluence in the causation of bronchitis The practice 
of living in heated rooms, especially where gas is 
largely consumed, and of breathing the vitiated 
atmosphere produced by the assemblage of large 
numbers of persons in a single room, is undoubtedly 
a fertile predisposing, as well as exciting, cause of 
the complaint , so also is the practice of keeping 
children too much within doors on the one hand, 
or, on the other, of exposing them to inclement 
weather when improperly clad The state of the 
general health exercises a powerful influence A 
weakly constitution, or one weakened by over- 
work, improper food, &c , predisposes to bronchitis , 
while such affections as Bright’s disease, gout, and 
diseases of the heart, alike favour its occurrence 
The climate most favourable to the production of 
bronchitis is probably that which is at the same time 
lx>th cold and damp, and where sudden variations 
of temperature occur. The seasons of the year in 
which It prevails most are the late autumn, the 
winter, and the early spring 

{b) Exciting causes^ — Although undoubtedly 
cold directly applied to the surface of the body is 
in a large number of cases the exciting cause of 
bronchial inflammation, still the transition from 
cold to heat — passing from a cold atmosphere to a 
heated one— is an important factor of the disease 
There can be little doubt that bronchitis is often 
produced directly by the effects of heated and 
vitiated air on the bronchial mucous membrane. 
Bronchitis may also be caused by the direct action 
of irritants contained in the air— as imtant vapours, 
minute particles of steel, cotton, or ipecacuanha, 
and the pollen from flowenng plants The toxins 
which are present in the system in the course of 
specific febrile affections often act as exciting causes 
of the disease , as do also the poison of syphilis, and 
the altered condition of the blood pr<kiuced by 
gout. Bronchitis, moreover, must be regarded as 
a constant accompaniment of influenza. Accordmg 
to Ritchie acute bronchitis is an infective disease. 
The bronchitic secretion in the smaller tubes con- 
tains in every case many vanetiCs of bactena. In 
some the number of these is so great as to suggest 
a causal relationship, especially in the case ^the 
Diplococcus pneumonue and the Streptococcus 
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Anatomical Characters.— The mucous mem- 
brane is mainly affected in acute bronchitis, but 
morbid changes may be produced in the deeper 
structures. The mucous membrane is red — the 
redness being arborescent, streaked, or mottled, but 
not usually spread uniformly over a large surface. 
The injected condition of the membrane does not, 
as a rule, extend into the finer bronchial tubes, but 
in some cases where there have been frequent 
attacks of inflammation, these tubes have a red 
appearance. The membrane is sometimes thickened 
and soft, but ulceration is very rare. The tubes 
are generally found more or less filled with secretion, 
either frothy mucus, muco-pus, or even actual pus. 
Sometimes the secretion is very abundant, filling 
all the tubes. Fibrinous masses are occasionally 
met with, which may form casts of the tubes. 
Collapse of portions of lung-substance is not in- 
frequently found, as are also patches of lobular 
pneumonia. The venous system and the right side 
of the heart are overloaded, and the blood is dark. 
In many cases fibrinous deposits are found in tlie 
cavities and great vessels of the heart. 

In discussing the pathology of bronchitis, it is 
necessary to refer to the distribution of the bronchial 
blood-vessels. The bronchial arteries when they 
have fairly entered the lungs have no accompanying 
veins. The so-called bronchial veins are some small 
vessels which return the blood supplied to the struc- 
tures about the roots of the lungs. The blood which 
is supplied to the bronchial tubes, when they have 
commenced their divisions, passes into radicles of 
pulmonary veins, and is returned directly to the left 
side of the heart. It is uncertain whether there are 
any anastomoses between the bronchial arteries and 
Ae pulmonary artery. If such communication exist, 
it is only slight. The blood of the bronchial arteries, 
after supplying the mucous membrane and other 
structures of the tubes, passes, either wholly or in a 
very large part, to the left side of the heart, not 
having circulated through the aerating portion of 
the lungs. The circumstances of this anatomical 
arrangement are most important from a practical 
point of view. Anything which embarrasses the 
circulation on the left side of the heart— such as 
mitral regurgitation — must necessarily cause a 
very loaded condition of the bronchial vessels ; and 
all physicians are familiar with the form of bron- 
chitis which is so common in these cardiac affec- 
tions. The congested mucous membrane, and the 
profuse bronchial secretion, are the result of the 
direct impediment to its circulation which the 
blood meets with, from passing at once into vessels 
which go straight to the left side of the heart. 
The relief often afforded in this form of bronchitis 
by the administration of digitalis is explained by 
the circumstance above referred to. 

Symptoms. — The symptoms of acute bronchitis 
differ according as the inflammation is located in 
{a) the large and medium-sized tubes, or {b) the 
small ones. To the latter form of the affection the 
name of capillary bronchitis has been given. 

I. Acute bronchitis of the larger tubes . — The 
attack is usually ushered in by S5rmptoms of catarrh — 
sneezing, lachrymation, a sense of fulness about the 
nose and eyes, with frontal headache ; the throat 
becomes dry and wre, and then increased secretion 
sets in; the follicles at the bade of the pharynx 
become enlarged ; the upper part of the larynx 
is often involved, there being dight hoarseness; 
and the affection gradually creeps down into the 


bronchial tubes. The disease is not ushered in 
by decided rigors, but chills and sometimes 
shiverings are experienced ; the pulse is not much 
affected, but its frequency is increased in some 
cases; there is a general sense of malaise, as 
well as a want of energy. When the disease has 
set in fully certain local symptoms are found. Moie 
or less pain is felt behind and above the sternum ; 
the sensation is increased by a deep inspiration ; 
the pain shoots at times over the chest in the 
direction of the larger bronchial tubes ; and there 
is a tickling or unpleasant irritation felt behind the 
sternum, which gives rise to a cough. Dyspneea is 
not a marked feature of this form of bronchitis ; it 
exists, however, sometimes ; and in the most severe 
cases a sense of oppression, weight, and tightness 
about the chest is experienced. Cough is one 
of the earliest and most prominent symptoms ; it is 
at first dry, and there is usually at this period some 
hoarseness. The cough is paroxysmal, and often 
very violent ; it becomes attended with expectora- 
tion as the disease progresses. This varies at 
different stages of the affection ; at first watery and 
frothy, and almost transparent, it becomes, as 
the disease progresses, more consistent, viscid, 
and opaque, consisting successively of mucus, 
muco-pus, and pus ,* it is sometimes distinctly 
nummulated. Small streaks of blood" are occasion- 
ally seen mixed with the sputa. Examined under 
the microscope the sputa are found in the early 
stages of the disease to contain epithelial cells from 
the mucous membrane ; and, later, many of the so- 
called exudation-corpuscles, molecular and granular 
matter, pus-cells, and occasionally blood-discs. 

In the milder cases of this form of bronchitis 
there is but little general disturbance j and even in 
the more severe cases the febrile reaction is not 
usually very great. The pulse rises a little, but 
does not become very frequent ; the temperature 
rarely becomes high ; there is in many cases but 
little interference with the appetite. A general 
feeling of depression, which in some cases is very 
marked, is usually experienced. 

2. Acute bronchitis of the smaller tithes — 
Capillary bronchitis . — This is a very formidable 
disease. It attacks the finer bronchial tubes, and 
probably extends to their smallest ramifications. 
Its symptoms are very grave. Some of the worst 
cases of capillary bronchitis are met with in 
connection with emphysema of the lungs. It may 
be an extension of inflammation from the larger 
tubes ; or the capillary tubes may be attacked 
simultaneously with the larger ones, or alone. The 
early symptoms are more severe than those of 
ordinary bronchitis, and rigors are more common. 
Dyspnoea is marked ; it may vary from mere rapid 
respiration to constant or paroxysmal orthopnoea. 
The respirations may rise to fifty in a minute. 
Cough is almost continuous, at times becoming very 
violent and most distressing. Expectoration is 
attended with difficulty. The sputa soon become 
very abundant, and rapidly assume a purulent 
character; or they are very viscid and ropy. See 
Sputum, Examination of. 

The general symptoms are very severe. The 
temperature may reach 103® F. or even higher, 
though it is rarely as high as in acute tuberc^osis 
or pneumonia ; and the pulse may bie 120 or 140. 
There are often profuse perspirations, and in some 
cases excessive debility is felt. If the disease 
progresses unfavourably, symptoms of very imperfect 
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aeration of the blood come on The face becomes 
turgid and bloated, the lips and ears get livid, 
the veins are distended, the temperature mils, cold 
clammy perspirations break out, the pulse becomes 
very small and rapid, delirium supervenes, tlie 
respiration is shallow and catching, and the patient 
dies of asphyxia, or from the presence of fibrinous 
clots in the heart and great blood-vessels 

Physical Signs — The physical signs of both 
forms of acute bronchitis may be referred to 
together Inspection reveals little of practical value 
in simple bronchitis The form of the chest is not 
altered In severe cases the abdominal movements 
are in excess The costal movements are frequently 
those of elevation rather than expansion. In ex- 
treme cases the lower end of the sternum and the 
connected cartilages sink with inspiration , while 
the expiratory movements are slow, laboured, and 
inefficient If the hand is applied to the chest, 
rhonchal fremitus may be often felt, sometimes over 
a large area. The percussion-sound may be some- 
what exaggerated from over-distension of the lungs, 
especially in children , not appreciably altered , or 
deficient in resonance, owing to the accumulation of 
secretion at the bases of the lungs, to oedema or 
congestion (as in typhoid fever), or to pulmonary 
collapse In young children a sound resembling 
the cracked-p6t sound may be occasionally produced, 
variable in site The sounds heard on auscultation 
vary according to the stage of the disease The 
breath-sounds are loud when the tubes are free , 
when the latter are plugged by secretion, they often 
become feeble or even totally suppressed, from 
closure of a tube leading to a portion of the lung 
The adventitious sounds of bronchitis include the 
various rhonchi and rales the dry rhonchi are 
heard in the early stages of the disease for the 
most part, but when once secretion has set in, the 
moist rSles are more or less extensively heard, 
depending for their character on the size of the 
tubes which are the seat of inflammation. Thus 
they are called mucous when produced in the large 
tubes, sub-mucous and sub-crepttant when produced 
in the finer ones; the latter term being used to 
characterise the rales of capillary bronchitis When 
the larpe bronchial tubes are filled with a secretion 
which is not viscid, the sounds may have a rattling 
character. The various rhonchi may be heard over 
different parts of the lungs at the same time, 
according to the seat and stage of the bronchitis 
In capillary bronchitis sub-crepitant rales, accom- 
panjing inspiration and expiration, are abundantly 
heard, especially towards the bases of both lungs 
As a rule there is no displacement of organs in 
bronchitis, but the diaphragm is sometimes depressed 
from great distension of the lungs, and the heart is 
occasionally displaced towards the right. 

Diagnosis — The diagnosis of acute bronchitis, 
except in a few instances, presents no great diffi- 
culty. In the early stages of whooping-cough it is 
impossible to decide whether the case is one of 
simple bronchitis or not, but subsequently the 
paroxysmal character of the cough settles the point 
In some cases of bronchitis occurring in children 
the breathing may resemble that of croup ; but 
here the presence of catarrh, the wheezing nature 
of the respiration, the absence of much fever, the 
cliaracters of the sputa— obtained by wiping the 
back of the tongue — and their freedom from memi 
branous shreds, and the physical examination of the 
chest indicating the presence of rhonchi, wiU be 


sufficient to establish a diagnosis. From laryngitis 
the discrimination is not difficult. 

Pneumonia may generally be easily diagnosed 
from capillary bronchitis, with which form it can 
perhaps be alone confounded Capillary bronchitis 
is not ushered in, as pneumonia usually is, by a 
well-marked and prolonged rigor , the general 
febrile disturbance is less, and the temperature not 
so high ; moreover the absence of dulness on per- 
cussion, and of increased vocal resonance and 
fremitus, will aid in the differentiation From 
lobular pneumonia in children the diagnosis is not 
always easy. In this disease there is often no dul- 
ness to be perceived on percussion ; while, on the 
other hand, dulness may exist in bronchitis from 
pulmonary collapse 

The diagnosis of capillary bronchitis from acute 
phthisis often presents difficulties The mam 
oints to be relied on, independently of the family 
istory, which may aid, are that in capillary bron- 
chitis the fever is less and the temperature lower ; 
signs of asphyxia soon come on , and there is free 
expectoration of muco-purulent matter, from which 
the tubercle-bacilh are absent. In one form of 
acute phtlusis there is evidence of pneumonic con- 
solidation, followed by signs of the formation of 
cavities In the miliary tubercular form there are 
m many cases scarcely any physical signs except 
rslles, most marked at the apices of the lungs 
Here, however, the diagnosis may be aided by the 
examination of the sputa under the microscope, 
which may reveal the presence of tubercle-bacilh 
Prognosis, Duration, Termination, and 
Mortalii y — The prognosis in an ordinary case 
of bronchitis is favourable, but should always be 
guarded when the disease occurs in the very young 
or the aged In the milder forms the affection 
may last only a few days, or two or three weeks 
Severe cases are more protracted The disease 
may terminate in perfect recovery, in death, or by 
passing into the chronic form. It may be the 
starting-point of emphysema of the lungs, or of 
certain forms of phthisis The mortality is much 
influenced (i) by age, being greatest in the very 
young and the very old , (2) by the previous state 
of health, which, if lowered by any circumstances, 
will render recovery more doubtful , (3) by the 
extent of the inflammation, especially when the 
disease is of the capillary form , (4) by the existence 
or non-existence of any organic disease of the 
heart, lungs, or kidneys , (5) by the disease being 
epidemic in connection with influenza or otherwise , 
and, lastly, by the time the case has come under 
treatment, whether early or late 

Treatment — In the treatment of bronchitis 
care must be taken to ascertain whether the disease 
IS secondary to some organic affection, or the result 
of mechanical imtation, or of the presence of gout 
or rheumatism in the system, or of influenza ; or 
whether it arises as a primary disease. The treat- 
ment of the disease as a primary affection will be 
considered first. 

In an ordinary case of acute bronchitis the 
patient should be confined to his room, and, if tlie 
case IS at all severe, to his bed. The temperature 
of the apartment should be maintained at &om 60^ 
to 65° r In the early stages of the attack it is 
well to allow the air of the room to be more or less 
saturated with steam. A free action of the skin 
should be promoted; and for this purpose warm 
dnnks, with or without some form of alcohol or 

Q 
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sonne diaphoretic medicine, may be given ; or a 
hot-air bath may be used in bed. Great relief 
IS often experienced from the application of a large 
mustard or mustard and linseed-meal poultice to the 
chest, but severe counter-irritation is to be avoided ; 
and it is well, if mustard is applied first, to apply 
immediately afterwards a large hot linseed-meal 
poultice, to be renewed every few hours. This 
constant application of warmth and moisture to the 
chest is often productive of very great relief to the 
symptoms. 

It is generally desirable to act on the bowels, 
and a mercurial, followed by a saline purgative, will 
often be of great service. In the old and debilitated, 
as also in the young, all lowering treatment must, 
however, be avoided. In the early stages of the 
affection, before secretion has commenced, and when 
the mucous membrane is dry and the cough hard, 
diaphoretics with ipecacuanha may often be given 
with advantage ; but as soon as secretion is fairly 
established, carbonate of ammonium, spirit of chloro- 
form, ether, cascarilla, senega, or similar drugs 
should be administered. Indeed in almost every 
stage of bronchitis carbonate of ammonium is one 
of the most valuable remedies we possess. Care 
should be exercised, especially with the aged, that 
nothing should be g^ven which will so nauseate as 
to prevent food being taken. In the exhibition of 
medicines to alleviate the cough, regard must be 
had to the condition of the patient and the stage of 
the disease. Opium in all its forms should be given 
with caution, and is generally inadmissible, especially 
in the young and old. It no doubt often succeeds 
in checking cough, but in doing so it also checks 
expectoration, and causes an accumulation in the 
bronchial tubes, which sometimes becomes very 
dangerous to life. Chloral hydrate in small doses is 
often of great use for relieving cough, and it may be 
combined with oxymel of squill. It has also a good 
effect in allaying spasm of the tubes, if this exist. 
In some cases of bronchitis the question of procuring 
sleep becomes an important one. Chloral hydrate 
may be given with safety, and the recovery of a 
patient may sometimes be dated from the sleep which 
this agent procures. 

Alcoholic stimulants, except in the early stages, 
and in certain cases dependent on a gouty or rheu- 
matic condition, should usually be given in smaller 
or lai^er quantities. They increase expectorating 
power, ana ward off the tendency to asphyxia. In 
the old they are especially called for, and, tc^ether 
with carbonate of ammonium, should form the main 
therapeutic agents to be relied on. In the treatment 
of capillary bronchitis, ammonia and alcoholic stimu- 
lants should be exhibited from the commencement, 
and the quantity must depend on the* symptoms of 
each case. There is one source of danger in capillary 
bronchitis which should always be borne in mind, 
viz. the formation of fibrinous clots in the heart and 
great blood-vessels. These deposits become the 
proximate cause of death in many cases, and they 
are especially liable to form when there is emphy- 
sema of the lungs. Their presence may often 1^ 
diagnosed during life from the respiration becoming 
veiy rapid, shallow, and laboured ; from the pulse 
being quick, weak, and small, although the fieart 
may at the ^me time be felt beating vigorously ; 
from the voice becoming feeble, and the mental 
faculties seriously iinpaired. After death a large 
portion of the cavities of the heart may be found 
occupied by these deposits, the calibre of the pul- 


monary artery and the aorta being also materially 
diminished by them. 

In many cases of bronchitis when the acute sym- 
ptoms have passed off, but the secretion continues 
profuse, as well as in those cases called bronchor- 
rhcea, the exhibition of iron is often of great service. 
It seems to give tone to the relaxed capillaries of 
the mucous membrane, and to diminish the secretion. 
It may be given in combination with carbonate of 
ammonium, in the form of the ammonio-citrate ; or 
the tincture of the perchloride with ether or spirit of 
chloroform may be employed, or the ethereal tinc- 
ture of the acetate (Fh. Ger.), which is a very valu- 
able preparation in some cases. 

Inhalations are useful for allaying cough, in the 
earlier stages of the affection, or for the relief of 
spasm. In some cases of severe bronchitis where 
asphyxia has been threatened, recovery has followed 
the exhibition of large doses — half an ounce — of oil 
of turpentine. In this dose, however, it sometimes 
reduces alarming symptoms, and it is perhaps 
etter to exhibit it in smaller quantities tentatively. 
An emetic may be serviceable, especially in children, 
if the tubes are much loaded. Children suffering 
from severe attacks of bronchitis should not be 
allowed to sleep long, for fear of dangerous accumu- 
lation in the tubes, and care should be taken that 
the secretions do not collect about the back of the 
mouth. 

Patients should not be kept on a low diet even at 
the beginning of an attack, and as the disease pro- 
gresses the quantity of food allowed may be increased 
according to the appetite. In the treatment of gouty 
bronchitis, colchicum and the alkalis must be given, 
and the general measures used which are applicable 
to the constitutional condition. If bronchitis de- 
pend on a gouty state, it will not yield to the 
ordinary treatment, but when its cause is recognised 
and the appropriate remedies are administered, the 
symptoms usually soon begin to improve. 

In the cases of bronchitis which are connected 
with heart-disease, and especially with mitral re- 
gurgitation, digitalis is often of great value. By 
steadying the action of the heart it relieves the 
overloaded pulmonary veins, and thus directly 
diminishes the congestion of the mucous membrane, 
as mentioned in the paragraph relating to the 
pathology of the disease. 

It is impossible in the scope of this article to 
refer specially to the treatment of bronchitic attacks 
arising from the various kinds of mechanical irrita- 
tion. There is, however, one form of bronchitis 
which may be mentioned, viz. that connected with 
hay-fever, arising either from the inhalation of 
pollen, or caused by some peculiar atmospheric 
influence acting on a peculiar nervous system. It 
is very difficult of cure ; no remedies seem to have 
any particular influence over it, and it is usually 
only to be relieved by removing the patient from 
the exciting cause of the affection. In the treat- 
ment of bronchitis depending on constitutional 
syphilis, the appropriate measures for that affection 
must be resorted to. 

2. Chronic Inflammation— Chronic Bron- 
chitis — Chronic Bronchial Catarrh. 

Definition. — A chronic inflammation of the 
bronchial tubes. 

i^TiOLOGY. — Chronic bronchitis very frequently 
results from repeated attacks of the acute disease, 
but it may be chronic from the beginning. Em- 
physema of the lungs, dilated bronchi, and tuber- 
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cular infection are causes of the complaint ; as 
are also vanous forms of heart-disease, and some 
other diseases, such as gout. The prolonged in- 
halation of slightly irritating particles gives nse to 
chronic bronchitis ; and it is also met with in con- 
nection with chronic alcoholism. It is most common 
among the old 

Anatomical Characters — The bronchial 
mucous membrane is discoloured, being of a dull- 
red tint, greyish, or brownish The discolouration 
IS usually partial, but sometimes general There is 
swelling and increased firmness of the mucous 
membrane, and the sub-mucous tissue in old -stand- 
ing cases becomes infiltrated and indurated The 
fibrous tissue is increased ; the cartilages in the 
larger tubes are sometimes calcareous , and there is 
generally more or less emphysema of the lungs 

Symptoms — The symptoms of chronic bronchitis 
vary greatly in different cases They resemble in 
kind those of the acute affection There is cough, 
expectoration, pain, soreness or uneasiness behind 
the sternum, with more or less dyspnoea The con- 
stitutional symptoms may be very slight, scarcely 
any effect on the general health being apparent , or 
they may be very severe Three forms of chronic 
bronchitis are recognised clinically — (i) that 
which includes the ordinary cases of the disease, 
varying much m severity, (2) that characterised 
by excessive secretion — hronckorrhcea ; and (3) that 
form which is called dry catarrh 

1 In the first form of chronic bronchitis the 
cough is at fiist slight, perhaps only occurring 
during the winter, being altogether absent m 
the summer After a time the attacks become more 
frequent, and at last the patient is never free from 
the affection, which is aggravated at times The 
cough in such cases is more or less severe, but 
usually most so in the morning It is often 
paroxysmal, and sometimes very violent The 
expectoration in some cases is scanty, viscid, 
and difficult to discharge, in others, especially old- 
standing cases, It is copious and easy The sputa 
vary much both in appearance and quantity They 
may be yellowish-white, muco-purulent, or more 
decidedly purulent, of a greenish-yellow or biight 
or dark green colour , they are but little aerated, 
sometimes not at all, so that they sink in water, 
at times they are nummulated and quite opaque 
In some cases the expectoration is foetid, constituting 
the form of the disease denominated ‘foetid bron- 
chitis,^ the odour resulting either from sloughing of 
minute portions of the mucous membrane, or from 
chemical changes taking place in the sputa Occa- 
sionally streaks of blood are met with Micro- 
scopically the sputa are found to consist of epithelium, 
pus-cells, and granular matter, with at times blood- 
corpuscles 

The constitution does not suffer much in mild 
attacks, but when chronic bronchitis is permanent 
and general, the system at large sympathises more 
or less severely the appetite fails, sleep is dis- 
turbed by the cough, emaciation sets in and 
sometimes becomes marked, but it does not proceed 
beyond a certain point, unlike that of phthisis, 
which IS usually progressive In all cases of chronic 
bronchitis there is great risk of an acute attack 
coming on, especially among the aged These 
attacks are very dangerous, in consequence of the 
rapid extension of the disease throughout the lungs, 
and its asphyxiating character. 

2 The second class of cases is characterised by 


excessive secretion from the bronchial tubes — bron- 
chorrhcta This form is often met with in the old 
and feeble, and especially m cases of valvular 
disease of the heart. The cough is paroxysmal, 
and attended with the expectoration of a large 
quantity of thin watery glairy fluid, or of thick 
ropy gluey matter, like white of egg The (quantity 
expectorated is sometimes very Targe This form 
of bronchitis may cause death somewhat suddenly 
by asphyxia During the paroxysms of cough 
there is dyspnoea, but at other times it is absent, 
except when heart-disease exists The constitution 
suffers little, and the flux seems sometimes to be 
beneficial in cases of obstructive cardiac disease 

3 The third variety, or ‘ catarrhe sec* is charac- 
terised by very troublesome cough, oppression of 
breathing, tightness of the chest, and sometimes 
severe dyspnoea Expectoration is either absent or 
very scanty, the sputa consisting of small masses of 
tough, viscid, semi-transparent mucus There is 
usually no febiile disturbance The disease is met 
with in gouty people, and is often associated with 
emphysema of the lungs 

Physical Signs — Inspection reveals nothing 
abnormal in the form or size of the chest, unless 
emphysema of the lungs is present The expansion 
in long-standing cases is usually deficient , the chest 
being raised more than in health Expiration is 
often prolonged Rhonchal fremitus may be felt 
more or less, depending on the state of the bronchial 
tubes Theie is often increased resonance, from 
the presence of emphysema The breath -sounds are 
more or less changed they may be harsh and loud, 
and the expiration is prolonged m cases that have 
existed for a considerable penod The adventitious 
sounds vary they are dry, coarse, moist, or bubbling 
according to the condition and contents of the tubes. 
Vocal resonance varies : it may be bronchophonic, 
normal, or deficient 

Diagnosis — There is usually but little difficulty 
in the diagnosis of chronic bronchitis The affec- 
tion IS most likely to be confounded with phthisis, 
but the character and degree of the wasting, and the 
absence of increased temperature, of haemoptysis, of 
tubercle-bacilli from the sputa, and of the physical 
signs of consolidation, will generally enable the 
practitioner to decide in favour of the less serious 
disease The mam difficulty lies in the diagnosis 
of cases where the bronchi are dilated , this will be 
referred to later on 

Prognosis — Although in itself not a dangerous 
malady, chronic bronchitis becomes so m conse- 
quence of the liability which exists to the occurrence 
of acute symptoms , when once established m middle 
or advanced age it is almost incurable. The com- 
plaint IS further serious from its tendency to produce 
emphysema and dilatation of the bronchi. JPer ss 
It can scarcely ever be said to kill 
Treatment —No case of chronic bronchitis can 
be successfully treated without due regard to the 
consUtiitional condition of the patient. In some 
cases It is impossible to cure the disease, and all 
efforts should be directed towards preventing its ex- 
tension ; alleviating the S3miptoms to which it gives 
nse ; and warding off acute attacks. Attention 
must be paid to the state of the heart and kidneys ; 
the duration of the affection ; the age of the patient ; 
the characters of the expectoration ; the state of the 
lungs, as to the existence of emphysema or other 
morbid conditions ; and the presence of gout or 
rheumatism The functions of the liver must be 

Q 2 
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looked to : the administration of a few doses of blue 
pill with a saline aperient often gives great relief, 
and alters the character of the bronchial secretion. 
If the gouty diathesis is present, colchicum with 
alkalis and other remedies for gout, such as a course 
of Friedrichshall, Hunyadi, or Carlsbad waters, 
will prove of great service. If cardiac disease exist, 
whether in the form of valvular incompetence, or of 
weak, flabby, or dilated heart, digitalis combined 
with iron frequently produces marked benefit. 

Chronic bronchitis, not dependent on any organic 
disease or constitutional condition, has a tendency 
to lower the health and to diminish strength, and 
therefore the various tonics may often be given with 
great benefit. Of these the most useful are quinine, 
the preparations of iron, and those of zinc. Cod- 
liver oil is also very valuable in some cases where 
there is much wasting. The cases of bronchitis 
marked by excessive secretion are generally best 
treated by tonics ; while those in which the secretion 
is slight — cases of ‘ dry catarrh * — being often associ- 
ated with a gouty condition of the system, are more 
amenable to the use of colchicum, the alkalis, 
iodide of potassium, and mineral waters. 

In what may be called the symptomatic treat- 
ment of the affection, the various expectorants are 
useful — carbonate of ammonium, ipecacuanha, squill, 
cascarilla, senega, chloroform, &c. , and these may 
often be beneficially combined with some form of 
tonic. In many cases of chronic bronchitis the ex- 
pectorating power is diminished, and stimulating 
expectorants are of great service. Much caution 
must be exercised in the administration of opiates 
and other narcotics or sedatives. When, however, 
the mucous membrane is very irritable, and when 
there is but little secretion, with a troublesome 
cough, these remedies are indicated. Opium is of 
great value, and chloral hydrate is also very useful, 
as well as, in some cases, henbane and hydrocyanic 
acid, or, whenever spasm is present, stramonium, 
lobelia, the ethers, and cannabis indica. Inhala- 
tions are sometimes very beneficial, as of the vapour 
of warm water, iodine, creasote, and other sub- 
stances. The inhalation of creasote is especially 
valuable if the expectoration is foetid. 

Counter-irritation is one of the most important 
means we possess of relieving chronic bronchitis. 
The irritation should not be excessive, but should 
be long-continued. The application of iodine over 
a large surface of the chest, so as to keep up a 
constant slight inflammation of the skin, is perhaps 
the best that can be used ; but other irritants may 
be tried, such as sinapisms, or the various stimu- 
lating liniments. 

The general management of the patient is most 
important. A mild climate should, if possible, be 
chosen m the winter. The patient should live as 
far as possible in an atmosphere which is mild and 
dry. Although some cases are benefited by a moist 
and warm atmosphere, the majority of cases of 
chronic bronchitis do better in a drier one. The 
skin must be carefully looked to, its action should 
be well maintained, and warm clolhin|; always worn, 
A moderate amount of some alcoholic stimulant is 
generally desirable ; and the food should be nutritious 
and of easy digestion. Relief will often be found 
from wearing a respirator. 

3. Plastic Bronchitis. — This is a rare form of 
disease, and of its particular causes nothing is known. 
It is perhaps connected with some peculiar diathesis. 
It may occur in either sex, and at any period of life, 


but is most frequent in those who are of a tubercular 
constitution. It has been known, however, to 
attack persons of apparently healthy fiame and in 
the enjoyment of robust health. 

Anatomical Characters. — Plastic bronchitis 
is anatomically characterised by the formation of con- 
cretions in the bronchial tubes. These concretions 
consist of fibrinous exudation from the mucous 
membrane ; they form casts of the tubes, and are 
expectorated. These casts are either solid or hollow, 
and on examination are always found to consist of 
concentric laminm. They are, for the most part, 
poured out into the finer bronchial tubes, sometimes, 
however, into the larger ones, but never into the 
trachea. The casts are of a whitish colour, but 
they are often stained with blood. Microscopically 
they consist of an amorphous or fibrillated material, 
with leucocytes, granular matter, and oil-globules. 

Symptoms. — This disease is essentially chronic, 
but it has been met with as an acute affection in 
children. At the times when the casts of the tubes 
are expelled, exacerbations occur, the patient being 
attacked with pain and a sense of constriction across 
the chest, dyspnoea, and an irritating cough. iVfter 
a time, varying*from some hours to a few days, the 
dyspnoea becomes very urgent, and the cough very 
severe ; then, after a paroxysm of coughing, it is 
found that the patient has expectorated some solid 
material, either wither without blood, usually inter- 
mixed with ordinary bronchitic sputa. The dy spnoea 
and cough now subside, to recur after an interval of 
a few hours or longer. This disease may last for 
weeks, months, or even years, marked from time to 
time by severe accessions, and relieved by the 
expulsion of further concretions. The matter ex- 
pelled is often in small masses, but at times casts of 
bronchial tubes with several ramifications are ex- 
pectorated. The disease may recur at intervals for 
many years ; the general health in such cases does 
not seem to suffer, the breathing during the intervals 
being unaffected. There is, in some instances, an 
absence of febrile symptoms during the attack, 
while in others the fever is more marked. With the 
general symptoms are combined the physical signs. 
These are somewhat peculiar. The bronchial tubes 
being obstructed, portions of lung are deprived of 
air ; the breath-sounds are therefore faint or absent. 
There may be dulness more or less complete on per- 
cussion, from collapse of the lung-substance, or, as 
occurs in some cases, from localised pneumonia. 
Asphyxia may be threatened if a large tube is blocked 
up. 

Diagnosis. — The diagnosis of this affection turns 
on the peculiarity of the exj^ctorated matters. 
Doubtless the disease may be mistaken for ordinary 
bronchitis or pneumonia ; but when once the 
fibrinous casts or the tubes are observed in the sputa, 
the nature of the case becomes clear. 

Prognosis, Duration, Termination, and 
Mortality. — The prognosis, if the disease is un- 
complicated, is favourable; but there is a great 
liability to recurrence. The complaint may last for 
many years, and may terminate in complete recovery. 
A fatal result generally depends on the presence of 
some other organic di:>ease, such as phthisis or 
pneumonia. 

Treatment. — But little can be advanced as to- 
the value of any special treatment for this affection. 
Iodide of potassium is said to have been employed 
with success. The chief object should be to maintaini 
the general health by hygienic measures, and the 
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exhibition of tonics, such as iron, quinine, and cod- 
hver oil, especially if there be any tubercular tamt. 
During the exacerbations the administration of 
ammonia and the use of inhalations should be re- 
sorted to, and the general principles on which 
ordinary bronchitis IS treated should be carried out. 

4 Dilatation — BronohiectaBis — This is a 
rare disease, which arises as a secondary affection. 
It IS often associated with serious pulmonary mischief, 
and IS at times difficult of diagnosis There are two 
forms of bronchiectasis, namely, general or fusiform 
dilatation , and saccular or ampullary dilatation, 

(1) The general or uniform bronchiectasis con- 
sists in a cylindrical dilatation of one or more of the 
tubes throughout a considerable portion of their ex- 
tent The tubes are evenly widened for the most 
part, and the dilatations end abruptly 

(2) The saccular form of bronchiectasis consists 
of a globular dilatation of a tube at one point, or at 
several points The dilatations vary in size, being 
from half an inch to an inch or more in diameter. 
On the tracheal side they usually communicate with 
a slightly enlarged bronchial tube, while on the 
peripheral side the continuity of the tube is almost 
or entirely lost from narrowing or actual oblitera- 
tion Sometimes the cavities communicate with 
one another. The two forms of bronchiectasis often 
co exist 

The walls of the dilatations undergo changes m 
the course of the disease The mucous membrane 
becomes granular, swollen, and congested , while 
at a later stage it presents a velvety or villous ap- 
pearance, and in some cases there is even ulceration 
with superficial necrosis The muscular and elastic 
coats become atrophied, and, coincidently with this, 
dilatation increases At times the wasting of 
these coats is partial , some portions of the walls 
retaining their natural volume, and forming bands 
or ridges elevated above the surrounding membrane. 
The dilated tubes occasionally present an appear- 
ance of hypertrophy , the walls are thickened, but 
the thickening depends on changes which have 
taken place in the mucous membrane The carti- 
lages resist the destructive metamorphoses longer 
than the other structures, but they sometimes par- 
take of them The contents of the tubes may be 
either muco-pus, or pus , and casts of the minute 
bronchi are met with At times the contents are 
very foetid, and sometimes contain fragments of pul- 
monary tissue It is said that the contents may 
become calcareous 

Dilatation of the bronchi may be unattended by 
any change in the surrounding lung-tissue, but, 
generally speaking, condensation of the latter takes 
place, as the result either of pressure or of chronic 
pneumonia In some instances the tissue forms an 
abscess, in the centre of which the walls of the 
bronchus are found, while m others the walls of 
the bronchi and the surrounding tissue are destroyed 
by gangrenous inflammation It is generally not 
difficult to distinguish between a phthisical cavity 
and a dilated bronchus The latter is not charac- 
terised by the broken irregular surface which usually 
exi&ts in the former , its shape is generally more 
regular , and it is usually continuous with bronchial 
tubes The surrounding lung-tissue has no tuber- 
cular infiltration. 

The mechanism of bronchiectasis has occupied 
much attention It is probable that the elastic and 
muscular fibres lose their elasticity and contractility 
as the result of chronic inflammation, and thus yield 


to the distending influence of coughing. When 
once a dilatation is produced, accumulation of the 
secretions takes place, which tends further to in- 
crease the dilatation. 

Symptoms — The s5m[iptoms of bronchiectasis are 
those of chronic bronchitis aggravated in some 
important respects The cough is frequent and 
paroxysmal The expectoration is very abundant, 
very purulent, and, when the disease has lasted 
some time, very foetid The expectoration of large 
quantities of purulent secretion at longer or shorter 
intervals is highly charactenstic of this disease The 
breath also becomes foetid Haemoptysis is occa- 
sionally met with, even to a considerable extent. 
There is more wasting than in ordinary bronchitis, 
and the blood is more imperfectly aerated Night- 
sweats are not uncommon In fact, the general 
symptoms approach those of phthisis The digestive 
functions are usually not much impaired 

Physical Signs — The movement of expansion 
IS diminished in bronchiectasis, while that of expira- 
tion IS prolonged Over the affected portions of 
the lung there may be slight retraction Vocal fre- 
mitus IS increased, and rhonchal fremitus is some- 
times well marked The percussion note is altered. 
If a dilated tube is surrounded by condensed lung- 
tissue, or IS full of secretion, there is dulness on 
percussion , but if it is situated near the surface and 
empty, some degree of tubular resonance may exist. 
Craciced-pot sound may be, at times, elicited The 
respiratory sounds are harsh, or loudly bronchial 
with a more or less blowing character, and they may 
be distinctly cavernous. Vocal resonance is often 
greatly increased The pulse becomes rapid in the 
later stages The temperature rarely if ever reaches 
the height that it does in phthisis with cavities, and 
the daily oscillations are not so marked 

Diagnosis — The mam difficulty as regards dia- 
gnosis IS in the differentiation of certain cases of 
phthisis with cavities from bronchiectasis with large 
globular dilatations The points to be relied on are 
that in the latter disease the morbid physical signs 
are usually met with at the middle and lower parts 
of the lungs, while in ordinary phthisis they are 
found at the apex , that the temperature differs in 
the two affections as mentioned above ; that ema- 
ciation and night-sweats are not so marked ra 
bronchiectasis , and that, if cases are watched, there 
IS usually observed a progressive advance of sym- 
ptoms m phthisis, while in bronchiectasis the sym- 
ptoms may remain stationary In phthisis signs 
of consolidation precede those of cavities, while they 
follow them in bronchiectasis, and in the latter 
disease tubercle-bacilli are absent from the sputa. 
Bronchial dilatations and tubercular cavities have 
been found in the same lung The foetor of the 
breath and sputa in bronchiectasis may cause a sus- 
picion that gangrene of the lung is present ; but th^ 
general symptoms will usually enable the practi- 
tioner to differentiate between the two affections. 

Prognosis. — Bronchial dilatation is probably 
never cured It may last for years 

Treatment — The treatment of broncMectasis 
must be that of chronic bronchitis with the use of 
such measures as are applicable to wasting diseases 
in general. The foetor of the breath is best 
relieved bjr the inhalation of creasote, or some 
similar antiseptic The disease has, in some cases, 
been treated successfully by incision and drainage. 

$. Narrowing or Obstruotlon. —Narrowing 
or obstruction of the bronchial tubes is by no 
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means uncommon, and may depend on intrinsic or 
extrinsic causes. Complete obliteration of a tube 
is ^metimes found in connection with bronchiec- 
tasis, immediately beyond a globular dilatation. 

.Etiology,— T he intrinsic causes of obstruction 
are a thickening of the mucous membrane resulting 
from bronchitis ; the cicatrisation of tertiary 
syphilitic ulcers ; the retention of viscid secretions ; 
the exudation of plastic material into the interior of 
the tubes ; and the deposition therein of tubercle 
or cancer. 

Among the principal extrinsic causes are the 
ressure of adjacent tuberculous or cancerous 
eposits ; the contraction of plastic matter exuded 
into the tissues surrounding the tubes ; solid 
formations in the pleura j enlarged bronchial 
glands ; and aneurysmal and other thoracic 
tumours. 

Obstruction is most frequently met with in the 
smaller tubes, but the pressure of thoracic tumours 
not infrequently causes obstruction, or even ob- 
literation of a main bronchus, which occasionally 
— as in the case of aneurysms — becomes perfo- 
rated. 

Symptoms. — If a large bronchial tube become 
suddenly and greatly obstructed, dyspnoea of an 
urgent character sets in, and death from asphyxia 
may speedily result, unless the obstruction be 
removed. When the obstruction is on a smaller 
scale, being confined to the smaller tubes, or when 
a large tube suffers only from slow, gradually 
increasing obstruction, the symptoms are by no 
means urgent for a time, and slight dyspnoea, 
sometimes accompanied by stridor, is the most 
marked feature. 

Physical Signs. — Complete obstruction of a 
bronchial tube invariably leads to collapse of the 
portions of the lung to which the tube is distributed, 
and thus an entire lung may collapse if its main 
bronchus be obliterated. Where partial collapse 
is produced, emphysema of the neighbouring lung- 
tissue commonly follows, and if one lung become 
collapsed, the opposite lung becomes enlarged and 
emphysematous. The existence of collapsed lung 
gives rise to dulness on percussion over the affected 
part, unless this be situated away from the chest> 
walls, or masked by the presence of emphysema. 
Further, obstruction of the bronchi causes a weak- 
ness or deficiency of the respiratory sounds, with 
a prolonged expiratoiy murmur, attended at times 
by sonorous and sibilant rhonchi. Over the col- 
lapsed portion of the lung, or over portions of the 
lung supplied by a tube which has become com- 
pletely obstructed, the breath-sounds are absent. 
Deficiency or absence of vocal vibration is another 
physical sign of obstructed bronchial tubes. 

Treatment. — The treatment of obstruction of 
the bronchi must depend on the nature of its cause. 
The chief interest of the affection arises from the 
means of diagnos^ ^of thoracic tumours which it 
may afford. 

6. Cancer.-pj^cer of the bronchial tubes 
occumng indepM^Plly of cancer in the lungs, or 
mediastina, is pro^iably never seen ; but cancerous 
matter has been found in the tubes: (i) in cases 
where the lungs have been infiltrated with a 
similar deposit ; (2) where a cancerous tumour 
connected with the root of a lung has perforated a 
tube ; and (3) in some cases of cancerous disease of 
the lung, A tumour of a similar nature being found 
connected with the mucous membrane of a tube. 


(4) Cancerous matter has also been found in 
transitu in a tube, having been detached from a 
cancerous mass. A. T. H. Waters, 

T. R. Bradsha>v. 

BRONCHIAL GLANDS, Diseases of.— 

Synon. : Fr. AdSn^pathie Trachiobronchique ; 
Ger. Krankheiten dcr Bronckialdrusen. 

General Anatomy. — The bronchial glands, 
about twenty-five in number, receive the l3nnphatic 
vessels from the lungs, bronchial tubes, and 
visceral pleura. Some, often called the tracheal 
glands^ are situated around the lower end of the 
trachea ; others, including the largest of all, lie 
immediately below the tracheal bifurcation, while 
smaller ones are placed along the two main bronchi. 
In addition, a number of still smaller glands, 
about forty on the right side and thirty on the left, 
lie actually embedded in the lung substance near 
its ‘ root,’ between the divisions of each main 
bronchus to the third or fourth ramification ; these 
are sometimes spoken of separately as the pul- 
monary glands. 

While anatomically the term ‘ bronchial ’ is 
restricted to these groups, it frequently happens 
that when they are diseased others in the thorax 
are involved also, especially the superior medias- 
tinal or cardiac glands., an important group situated 
in the upper part of the interpleural space, in the 
neighbourhood of the arch of the aorta and con- 
tinuous below with the bronchial glands proper. 
Disease of this group may cause some of the 
symptoms and physical signs commonly attributed 
to enlargement of the bronchial glands only. 

It is also of importance to recollect that some 
lymphatic vessels from the posterior mediastinal 
glands pass into the bronchial group. As the 
former receive lymphatics from the diaphragm, a 
channel thus exists whereby infection, as in 
tuberculosis, may be conveyed from the abdomen 
to the bronchial glands. These glands, especially 
if those of the superior mediastinum be included, 
are in close relation to a large number of important 
structures : the trachea and main bronchi ; the 
pulmonary vessels ; the innominate veins and 
superior vena cava ; the arch of the aorta ; the vagus 
nerves and their recurrent branches — especially on 
the left side ; the pericardium ; the oesophagus ; 
and the adjacent nerve-plexuses. The bronchial 
glands are relatively larger in children than in 
adults, the largest being about the size of a small 
almond. In infancy they are of a pale red or 
pinkish colour, but in a few years become studded 
with dark spots, and in later life, especially in 
town-dwellers, are often almost black from inhaled 
particles of carbon. As the largest glands, and 
those most liable to become considerably hypertro- 
phied, are grouped round the lower end of the 
trachea, it is important to bear in mind that the 
tracheal bifurcation corresponds on the surface with 
the junction of the manubrium and body of the 
sternum in front and with the fourth dorsal spine 
behind. 

Morbid Anatomy and Pathology. — The 
lymphatic elands throughout the body are most 
active in ^ildhood ; greater functional activity 
involves greater proneness to disease, at least to 
inffammatory processes of all kinds ; and in 
accordance with this general rule we find that 
diseases of the bronchial glands are met with 
especially in children. 
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The chief morbid processes affecting the glands 
are the following ; 

I. Lymphadenoma* — In this disease the bronchial 
glands, along with the other groups in the thorax, 
are often involved, though usually after those 
situated externally The enlargement may be very 
great In the spleno-lymphatic or rarer form of 
lymphadenoma the bronchial glands frequently 
present a moderate degree of hypertrophy. See 
LYMPHADENOMA. 

2 MedtasHnal growths — Lympho-saicoma when 
commencing in the thorax usually starts in 
the bronchial glands and may give rise to an 
extreme degree of enlargement. Carcinomatous 
deposits, nearly always secondary, also occur. 

3 Syphilis — In both the secondary and tertiary 
stages, this often causes swelling of the lymphatic 
glands generally, in which the bronchial glands 
participate The latter are most hypertrophied in 
cases of tertiary syphilis affecting the lungs, in 
which enlargement of the glands up to the sue of 
a pigeon’s egg has been recorded. 

4 Congestion and Inflamniation — In practically 
all persons, but most of all in children, dying from 
acute bronchitis, pneumonia, or broncho- pneumonia, 
the bronchial glands are found swollen, hyperaemic, 
and somewhat softer than normal , in extreme 
cases they may be pale from excessive cell-proli- 
feration This, of course, is merely an example 
of the general law that acute inflammation in any 
part of the body tends to cause swelling of the 
associated lymphatic glands The enlargement is 
most marked in cases of measles and whooping 
cough, especially in the large gland placed 
exactly in the tracheal bifurcation The pecu- 
liar cough of pertussis has been attributed to the 
pressure of this and of other glands, but, inas- 
much as an equal or greater degree of swelling 
may be met with in cases in which there has been 
no whoop, this explanation can hardly be regarded 
as adequate The mistake has probably arisen 
from the fact that enlarged bronchial glands may 
give rise to a spasmodic cough which more or less 
resembles that of pertussis See Whooping 
Cough 

5 Chrome Hyperttophy — Chronic hypertrophy 
of the bronchial glands is apt to be a sequel of the 
inflammatory condition just described, if this is 
prolonged by repeated catarrhs or by chronic 
pulmonary disease. Its chief importance lies in 
th^* fact that it undoubtedly predisposes, at least in 
early life, to tubercular lesions in the glands The 
course of events is probably precisely similar to 
that occurring in the cervical elands, in which a 
chronic adenitis is maintained by some simple 
irritant, such as chronically enlarged tonsils, or a 
carious tooth, until the chance arrest of tubercle- 
bacilli in these unhealthy glands results in definite 
tuberculosis 

6 Suppui ation — Suppuration of the bronchial 
glands IS a rare event, and the conditions under 
which It occurs are not very clear Probably it is 
most frequently associated with the presence of 
tuberculosis; very rarely it may be secondary to 
acute pneumonia 

7. Caseation — Caseation of the bronchial glands 
13 found in a large proportion of autopsies upon 
cases of ordinary pulmonary tuberculosis. There 
is no need to describe the process in detail ; small 
scattered miliary granulations appear, enlarge, 
become caseous, and gradually coalesce, until 


entire glands are converted into caseous masses, 
generally — though not necessarily — with con- 
siderable enlargement In adults this is a purely 
secondary process and rarely a matter of clinical 
importance, any symptoms to which it may give 
rise being overshadowed by those due to the 
primary lung-disease. 

Caseation of the bronchial glands in children is, 
however, of far greater importance, and three 
special features call for notice. 

(<x) Its great frequency. — In children who 
have died with tubercular disease in any part of 
the body, the bronchial glands are usually affected, 
just as in adults the lungs rarely escape ; and as 
statistics from the post-mortem rooms of the 
Children’s Hospitals in London prove that fully 
one-third of the cases show evidence of tuberculosis. 
It IS easy to see how extremely common caseation 
of these glands must be Out of 120 autopsies on 
children presenting tubercular lesions, the wnter 
found caseation of the bronchial glands in 96 (80 
per cent ), and a more careful examination of some 
of the remaining cases would probably have still 
further increased this number Some observers 
state that caseation of the mesenteric is more 
frequent than of the bronchial glands, but this 
certainly does not conform with the experience of 
the London Hospitals 

{b) Its occurrence independently of lung disease — 
Caseation of the glands is frequently present when 
no pulmonary lesion whatever is to be found a 
complete contrast to what usually obtains in adults 
This primary involvement of the glands may con- 
ceivably occur in four different ways, of which the 
first IS probably the most common 

(1) It is now definitely recognised that tubercle- 
bacilli may pass through the pulmonar} alveoli 
without producing any lesion, and subsequently 
lodge in the glancS, where they give nse to charac- 
teristic changes Unquestionably a similar primary 
infection of the mesenteric glands may be set up by 
bacilli which have passed through the intestinal 
mucous membrane (11) The bacilli may enter by 
the intestine and infect the bronchial glands in- 
directly via the posterior mediastinal glands, as 
previously described (111) The bacilli may enter by 
the tonsils and pass via the cervical and tracheal 
to the bronchial group of glands (iv) Possibly a 
few bacilli having gained access to the blood, no 
matter how, may lodge and develop in the bron- 
chial glands, merely because these happen to pre- 
sent a suitable soil, just as an injury to a joint under 
similar conditions may be followed by tubercular 
arthritis. In this case the lodgment of the bacilli 
is facilitated by the glands being in a condition of 
chronic engorgement and hypertrophy, with stag- 
nation in the lymph-channels p^ing through 
them Hence it is that measles, pertussis, and any 
chronic catarrhal condition of the bronchial tubes 
or lungs in children so greatly predispose to the 
development of tubercular changes in the bronchial 
glands 

(c) Its varied and serious secondary consequences. 
The most important are the following . — 

(1) Ulceration into adjacent parts — Around the 
bronchial glands, as around others, when caseous, 
some periadenitis is often set up, leading to adhe- 
sions between them and netghoouring structures 
At the same time the casCous material may gradu- 
ally soften and eventually ulcerate throu^ into 
adjacent parts. Naturally, from the position of 
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the glands, perforation occurs most frequently into 
the trachea, near its bifurcation, or into one of the 
main bronchi, commonly the right. The caseous 
matter is then eitiher gradually expectorated or else 
sets up a diffuse broncho-pneumonia or tuberculosis. 
Occasionally the gland enters the trachea suddenly 
en bloc and causes rapid asphyxia and sudden 
death — a somewhat rare event in childhood. The 
glands may also ulcerate into the oesophagus, and 
sometimes a communication is established between 
the latter and the air-passages, diffuse gangrene of 
the lungs resulting. In fact gangrenous abscess of 
the lung in children is more frequently produced by 
caseous bronchial glands than by any other cause 
except a foreign body. Very rarely the glands 
may ulcerate into the pericardium, the pulmonary 
artery, the aorta, or the mediastinum ; in the latter 
case giving rise to a mediastinal abscess, which 
may point externally. It has already been sug- 
gestea that some of the recorded cases of suppura- 
tion of the bronchial glands may have been primarily 
instances of caseation. 

(ii) Secondary extension to the lungs, — In young 
children the most usual origin of pulmonary tuber- 
culosis seems to be by extension from caseous 
bronchial glands. In these cases there is advanced 
caseation of the bronchial glands,' especialjy of the 
so-called pulmonary group which lie embedded in 
the lung-substance. They soften and discharge 
their contents into the bronchi, leaving small 
cavities ; the process being just the same as the 
ulceration into the trachea already described, and, 
as in the latter, the inhalation of the infective pro- 
ducts into the bronchioles may lead to an acute 
diffuse tuberculosis of the lung. More commonly 
however the disease advances slowly into the 
adjacent pulmonary tissue, until at last the lung, or 
it may be one lobe, for some distance round its 
root, is converted into a caseous mass riddled by 
small cavities ; further out isolated caseous nodules 
are met with, evidently of more recent formation, 
while the apex and peripheral p)arts of the lung 
may be healthy or contain only scattered tubercles. 
In a series of autopsies every intermediate step can 
be traced, from the commencement in the glands 
onwards to complete destruction of the lung. 

The difficulties in diagnosis which such cases may 
present, especially in the earlier stages, are obvious, 
and are increased by the fact that occasionally 
narrowing of a main bronchus by enlarged glands 
may lead to bronchiectatic changes in the lung 
behind the obstruction. 

(iii) General blood^infection, — A softening mass 

of caseated tubercles is always liable, by means of 
the blood-stream, especially in children, to give 
rise to acute general miliary tuberculosis. While 
in adults the infective tubercular focus is generally 
found in the lung, in children it is usually situated 
in the bronchial glands, one or more of which are 
caseous and softened; ^ So far as the writer’s per- 
sonal observations ^o, in autopsies upon cases of 
tubercular meningitis in children, specially examined 
with ^e object of determining the primary focus of 
infection, the bronchial glands appeared to be the 
primarily affected part in more than half the 
number. i 

(iv) Obsolescence,^\Ti a ifce number of cases, 
fortunately, caseous brondiial glands dry up, and 
become furrounded by a firm fibrous capsule, while 
the caseous contents often undergo calcification — 
sinular changes to those which may occur in 


other tuberculous organs. Such glands may remain 
quiescent for an indefinite number of years, though 
probably still potentially capable of fresh activity. 

Of the above-mentioned causes of enlargement of 
the bronchial glands the first two are described else- 
where {see Lymphadenoma ; and Mediastinum, 
Diseases of) ; the subsequent parts of this article will 
therefore deal mainly with caseation of the glands 
and non-infective enlargement. 

Symptoms. — (a) General.— Aedve tuberculosis 
in the bronchial glands, as in any other part, causes 
fever of a hectic type, with wasting and general 
malaise. When the disease is no longer active 
symptoms will of course subside. 

(A) Local. — ^Very considerable enlargement of 
the glands may exist without giving rise to any 
clinical phenomena, and it is only in extreme 
cases that any of the symptoms to be presently 
enumerated are met with. Symptoms are most 
typical when the enlargement is due to lympha- 
denoma or lympho-sarcoma. See Lymphadenoma. 

1. Cough.— is the most frequent symptom. 
It varies in character. Its occasional resemblance 
to that characteristic of pertussis has already been 
referred to. When due to disease of the glands, 
the crowing inspirations are less marked, the 
paroxysms shorter, the invasion and period of acces- 
sion of the cough less regular in their sequence, 
while the fever and emaciation are more distinct. 

2. Expectoration, — Some expectoration of mucus 
from slight bronchial catarrh is not uncommon. It 
is likely to be abundant should the enlarged glands 
compress the pulmonary veins and so lead to 
passive congestion and oedema of the lungs. When 
softening glands ulcerate through into the trachea, 
thick pus-like expectoration may be coughed up, 
and the case may even be mistaken for an empyema 
which has ruptured into the lung. 

3. Hemoptysis. — There may be slight, severe, 
or even fatal hsemoptysis. This may be due to 
ulceration into the air-passages, to erosion of vessels 
in the lung, or to congestion from glands com- 
pressing tiie pulmonary veins. In a few cases a 
large vessel has been perforated as well as the 
trachea or main bronchus, so that profuse haemor- 
rhage has taken place directly into the latter. 

4. Pain. — In a considerable number of cases pain 
is complained of and is usually referred to the back, 
at the level of the fourth and fifth dorsal vertebrae, 
occasionally to the front, behind the upper end of 
the sternum. Sometimes there is associated tender- 
ness. 

5. Dyspnoea and stridor may be caused by direct 
pressure of the enlarged glands on the trachea or 
one of the main bronchi. Dyspnoea may also be 
brought about indirectly by pressure on the vagus 
or recurrent laryngeal nerves, causing laryngeal 
spasm or palsy, perhaps with hoarseness or aphonia. 

The question naturally arises here what relation- 
ship, if any, exists between enlargement of the 
bronchial glands and asthma. Some writers go so 
far as to state that most cases of ‘ asthma ’ in early life 
are due to direct pressure of enlarged glands upon the 
air-passages. They may indeed, as just explained, 
cause dyspnoea in this way, and such dyspnoea may 
be more or less paroxysmal in character ; or they may 
indirectly, bv pressure on the vagus nerve, give rise to 
attacks simulating asthma ; but dyspnoea so produced 
has no more claim to the name of asthma than has 
that due to the pressure of an aneurysm. True 
asthma, is essentially a neurosis : the actual attack 
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may be excited by a great number of causes, and 
It IS possible, even probable, that one of these 
causes in a predisposed subject may be enlarged 
bronchial glands, adherent to or pressing upon and 
irntating (without necessanly narrowing) the walls 
of the trachea or bronchi Therefore when in any 
particular case of asthma, especially a child, we are 
trying to discover the actual exciting cause of the 
attacks, the possibility of enlargement of the 
bronchial glands should not be overlooked They 
may not be so common a cause as gastric irntation 
or bronchial catarrh, but at any rate they should 
not be Ignored, when such remote factors as nasal 
polypi, uterine disorders, or even emotions are looked 
upon as conceivable excitants of the attacks 

6 Dysphagia —Occasionally dysphagia is pro- 
duced by compression of the oesophagus 

7 Vomiting — Vomiting has been attributed to 
pressure on the vagus nerves, but is perhaps more 
often due to the seventy of the cough 

Physical Signs —Considerable enlargement of 
the bronchial glands may exist without giving rise 
to any definite physical signs Those which may 
be met with are the following — i Inspection and 
Palpation . — Signs of venous congestion are not un- 
common from pressure of the glands upon the 
innominate veins or superior vena cava There is 
often marked visibility of the cutaneous veins over 
the upper part of the chest, especially about the 
manubrium sterni, and sometimes actual puffiness or 
oedema of the face and neck Obstruction of one 
bronchus may lead to deficient expansion or to actual 
flattening of the affected side , general recession of 
the soft parts of the chest wall may be caused by 
tracheal obstruction 

2 Peicusnon — The enlargement of the glands 
may be sufficient to give rise to deficient resonance 
or actual dulness , this is most frequently present 
over the manubrium and at the inner end of the 
first and second intercostal spaces, also occasionally 
in the interscapular region, at the level of the fourth 
or fifth dorsal vertebne, at any rate in cases of en- 
largement from lymphadenoraa or new-growth, but 
very rarely when the glands are simply caseous 

3 Auscultation — Breathing may be bronchial 
over the dull area If a main bronchus be com- 
pressed the breath-sounds will be weak over the 
corresponding lung and perhaps proportionately loud 
over the other lung Eustace Smith lays much 
stress on the significance of a venous hum heard 
over the manubrium when the head is thrown back 
as far as possible ; he attributes it to the enlarged 
glands compressing the left innominate vein, the 
retraction of the head tilting forward the lower end 
of the trachea and with it the glands Undoubtedly 
this sign IS frequently present in children, but whether 
it always indicates glandular enlargement is as yet 
unsettled 

Diagnosis. — Vanous diseases with which en- 
largement of the bronchial glands may be confused 
have already been referred to When the enlarge- 
ment is extreme the diagnosis is an easy matter, 
for the symptoms and the physical signs may alike 
be characteristic. The really important question is 
what are the points to which attention should be 
directed in endeavouring to arrive at a diagnosis in 
a doubtful case, when, as in tubercular disease, the 
enlargement is not great and yet may be important 
to recognise. Not only may physical signs arid 
local symptoms alike be absent, even when the 
glands are extensively diseased, but nearly all the 


symptoms and some of the ph^ical signs before 
enumerated may be due to lung-disease alone Now 
we have seen that such disease is very apt to follow 
caseation of the glands, and although when this 
has taken place the condition of the latter becomes 
of secondary importance, it is important to be able 
to recognise that they are enlarged before the serious 
consequences have supervened 

No one sign or symptom is ever pathognomonic, 
but a very suggestive combination of conditions is 
{a) enlargement of cutaneous veins over the top of 
the chest, (b) some deficiency of resonance over or 
on either side of the manubnum, and {c) a venous 
hum in the same position when the head is 
retracted , especially if these occur in a thin 
delicate-looking child, suffering from a cough, for 
which no cause can be detected in the throat or 
lungs, and from slight intermittent evening pyrexia 
without assignable cause. Enlargement of glands 
elsewhere, especially in the neck, may afford further 
help in diagnosis. Skiagraphy is unlikely to be of 
much service in cases where other indications are 
absent, but where they establish a probability, it 
may afford confirmatory evidence 

In children it is very common to meet with sl^ht 
deficiency of resonance just to the left of the 
manubnum, without any other indication of dis- 
ease, and the presence of the thymus as a cause of 
impairment must not be forgotten. When at its 
maximum development, at two years of age, this 
organ occupies the superior mediastinum behind the 
sternum as far as the fourth nb-cartilage , its two 
lobes are generally of unequal size, sometimes the 
right and sometimes the left being the larger 

Beanng in mind the large number of children 
who, as shown by subsequent post-mortem examina- 
tion, suffer from tuberculosis of the bronchial glands, 
and the great probability that this has caused, at 
some time or other, fever and malaise, we should 
make it a rule in children with definite emaciation 
or persistent unexplained evening pyrexia, not to be 
content with a diagnosis of gastro-intestinal catarrh, 
but to recollect that the symptoms may be due to 
caseation of the bronchial glands, especially if the 
child has recently suffers from measles, per- 
tussis, or bronchitis 

Prognosis — Calcified glands may remain per- 
fectly quiescent for the remainder of the patient^s 
life, especially if he is placed under favourable 
hygienic conditions. It is moreover probable that 
complete arrest may occur even when glands have 
ulcerated into the trachea or bronchi ; but if tuber- 
culosis once extend to the lungs a fatal result will 
probably ensue At the best, however, a caseous 
mass in any part of the bx^y is always to be 
regarded, like a chronic otorrhoea, as a potential 
source of danger Tubercle-bacilli may retain their 
vitality in it for an indefinite period, and should 
anything Occur to impair the general health, the 
enveloping fibrous capsule may break down, and 
either local or general tuberculosis follow. 

Treatment — This must be conducted on 
exactly the same general lines — chmatic, hygienic, 
dietetic, and medicinal— as in dealing with tuber- 
culosis in other parts of the body. It is especially 
for tuberculosis of the lymphatic glahds in children 
that the watering-places on the north-east coast of 
Kent seem peculiarly suitable. Every effort must be 
made to improve the child’s eencral health and 
nutrition ana to check any tendency to catanh of 
the respiratory passages, in order to allow of the 
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subsidence of the congestion and hyperplasia of the 
glands resulting from it ; or, if caseation have 
occurred, to place the patient in the best possible 
position for the encapsulation and calciBcation 
which offer the only prospect of an even imperfect 
cure. If this result follow, it still remains equally 
important to maintain the health at as high a level 
as possible, remembering that any failure in this 
may result in recrudescence and extension of the 
local disease. Cod-liver oil and syrup of the iodide 
of iron or tincture of iodine internally, with local 
counter-irritation by iodine externally, are to be 
especially recommended. Should there be the least 
suspicion that the glandular enlargement is of 
syphilitic origin, a suitable line of treatment must of 
course be adopted. See Climate, Treatment of 
Disease by. J. Walter Carr. 

BRONCHIECTASIS.— Bronchi, Diseases 
of. 

BRONCHOCELE ( 0 pSyxos, the throat ; and 
a tumour). — A synonym for goitre. See 
GoItre. 

BRONCHOPHONY {$p 6 yxos^ the throat ; and 
the voice). — The resonance of the voice, as 
normally heard on auscultation over those parts of 
the chest which correspond with the main bronchi, 
and, in certain morbid conditions, beyond these 
situations. See Physical Examination. 

BRONCHO-PNEUMONIA. — A synonym for 
catarrhal pneumonia. See Lungs, Inflammation of. 

BRONZED SKIN.— A term generally used to 
denote the p)eculiar discolouration of the skin 
associated with Addison’s disease. See Addison’s 
Disease. 

BROW-AGUE. — A synonym for frontal neuralgia, 
or tic-douloureux. See Malaria ; Neuralgia ; 
and Tic-Douloureux. 

BRUIT (Fr. druiij a noise). — A word used to 
designate various abnormal sounds heard on auscul- 
tation, in connection with the heart or vascular 
system. See Physical Examination. 

BUBO { 0 ov$<iVf the groin). — Synon. ; Apostema 
inguinis ; Dragoncelus ; Fr. Bubon ; Ger. Leisten- 
beule, — ftimarily, as synonyms show, a swelling of 
an inguinal gland, usually of venereal origin. The 
term is now practically limited (i) to glandular 
swellings secondary to chancres and chancroids 
(genital or extragenital), or to gonorrhoea ; and (2) 
to glandular swellings, often inguinal, in ‘ bubonic ’ 
plague. See Plague. 

BUBO, VENEREAL — Definition.— An in- 
flammatory swelling'-of one or more glands, usually 
inguinal, due either to chemical or to infective 
irritants absorbed from a primary venereal lesion, 
usually genital. 

Varieties. — Buboes are divided into : — i. Sim- 
la bubo ; 2. Chancroid or virulent bubo ; and 3. 
yphilitic bubo. The glawi first affected is always 
in most direct commvmication with the sore. 
When an acute inflammation is excited the irritant 
does not, as a rule, pass from the gland first affected 
to another more remote in the series. On the 
other hand, the more slowly acting irritant ef 


syphilis affects gland after gland of a group till all 
are involved. 

Buboes occur most frequently on the side’of the 
body occupied by the source of irritation ; they 
may occur simultaneously on both sides, and may 
be even limited to the side opposite to the position 
of the exciting sore. When buboes form in both 
groins, there is usually a sore on each side or one 
at the mesial line, which infects lymphatics passing 
to each groin. When the gland affected is on 
the opposite side to the sore, there is an unusual 
distribution of the lymphatics. Bubo, including 
simple and virulent, occurs in about thirty per cent, 
of chancres; how often with urethritis and other 
lesser venereal affections is not known. 

I. Simple Bubo. — This variety may be either 
non-suppurating or suppurating. In either case it 
may be caused by the introduction of pyogenic 
organisms into the lymphatics, whence they are 
conveyed to the glands ; or it may be due to 
chemical irritants produced by organisms at the 
primary lesion. Simple venereal buboes are thus 
pathologically identical with cases of non-venereal 
lymphadenitis due to absorption of similar irritants 
from infected wounds, scratches, fissures, boils, 
herpetic and other erosions ; for in this instance 
the venereal lesions — whether balano-posthitis, 
anterior urethritis (gonorrhoeal), chancroid or ul- 
cerating chancre — merely serve as foci whence the 
above-named common irritants are absorbed. 
Whether the primary focus be non-venereal or vene- 
real in origin, absorption from it and consequent 
suppuration of glands are much favoured by dirtiness 
of, and retention of discharge in contact with, the 
primary lesion. 

It is important to remember that the inguinal 
glands receive their lymph-supply from the penis 
(a few deep vessels pass behind the pubic arch), 
scrotum, perinceum, anus, skin of the buttock and 
of the lower abdomen, and in the female from the 
vulva. If the starting-point of the infection cannot 
be found upon the genitals, the other regions from 
which the glands are supplied must be carefully 
examined. It is possible that the infecting virus 
may be absorbed by the lymphatics without pro- 
ducing a sore on the surface {bubon (Temblie or 
primary bubo). 

Symptoms. — There are two forms of simple 
bubo: — I. Slight swelling and tenderness of one 
or more glands, ending in a few days by resolution. 
This occurs most frequently in urethritis, balano- 
posthitis, or simple chafings. In genuine chancroid 
the next and more serious form is most frequent. 
2. Swelling, commonly of one, seldom of several 
glands ; brawny thickening of the surrounding 
tissues (periadenitis) ; redness of the integuments ; 
reat tenderness and pain, especially w'hen walking, 
n a few days this condition terminates either by 
abscess, the most frequent culmination, by gradual 
subsidence to the normal state, or by chronic in- 
duration of one or more glands. When the bubo 
suppurates, the matter, instead of pointing at once, 
may burrow in various directions, and burst through 
the skin at various s^ts, leaving very chronic 
sinuses. Occasionally, in a mass formed of many 
glands, abscess follows absce.ss and fresh sinuses 
undermine the skin. The patients are often in 
feeble health, and it is said that the glands have 
become tuberculous : bacteriological or even his- 
tological proof of this does not seem to have been 
given. 
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Prognosis. — This form of bubo is seldom dan* 
gerous^ but when chronic suppuration of several 
glands and burrowing occurs, it is very tedious and 
exhausting to the patient 
2. Black Chancroidal Bubo —Virulent 
Bubo. — ^Etiology. — The exciting cause of lym- 
phatic abscess secondary to chancroids is unknown 
and is likely to remain so until the cause of the 
chancroid is discovered In some cases ordinary 
pyogenic organisms have been found such have 
been included under the previous heading. In the 
majority of such abscesses which have been examined 
no specific organisms have been found, but it seems 
premature to conclude that th$ suppuration is 
due to a chemical irritant absorbed from the ulcer 
The development of a bubo is favoured by exercise, 
unclean linen, and retention of discharge by scab- 
bing or phimosis Size and ir altiplicity of sores 
seem to have little effect K is most common in 
the second to the fourth week, but may be almost 
simultaneous with the chancroid, or occur even 
after this has healed I^ is much less common in 
women than in men Perhaps 30 per cent of 
hospital cases develop an abscess The great 
majority of these run the course of a simple bubo , 
exceptionally, two or three days after incision, one 
proves itself chancroidal — in appearance and in 
inoculability This form is never a consequence of 
gonorrhoea or of a true syphilitic chancre, but only of 
a chancroid It may be generated in two ways 
I by the infecting of a simple open bubo with 
chancroidal pus , and 2 by the entrance of the 
chancroidal virus into the lymphatics leading from 
the chancroid to the gland most directly connected 
with the sore The first view is probably correct 

Symptoms — Chancroids being rarely extra- 
genital, buboes secondary to them, whether simple 
or virulent, are usually inguinal Both varieties 
may occur elsewhere At first the symptoms of 
specific bubo are those of acu^e abscess forming 
rapidly in and round a single gland Thus far 
they differ nowise from those of simple bubo Two 
or three days after bursting the simple suppurating 
cavity becomes a spreading ulcer, which rapidly de- 
stroys the skin and exposes the base of the cavity. A 
large amount of matter escapes , it is thin, yellowish- 
grey, or yellowish-red, with shreds of a chocolate 
colour floating in it 

The further progress varies In the least severe 
variety the edges of the skin ulcerate irregularly for 
a short distance, then thicken and begin to granulate; 
the floor of the ulcer loses its unevenness and rises 
up to the level of the skin , and cicatrisation follows 
But commonly a much greater destruction of tissue 
IS effected. The skin is eaten away into wide gaps , 
long channels form under it or dive deeply among 
the great vessels In other cases the ulceration 
produces a large shallow sore The contagious 
condition of these buboes often continues for weeks 
or months, so that consecutive inoculation of the 
skin is not infrequent The characters of the fully 
formed virulent bubo are those of the chancre. 
The surface is greyish-brown, dug-out, ‘worm- 
eaten ; ’ the borders at some mrts are thickened, 
everted, and pared away, at others sharply eroded 
or undermined and curled m. The matter is thin, 
shreddy, plentiful, reddish in colour, and inoculable 
Like the chancre, the virulent bubo passes through 
penodfi of ex^enst^n, arresty and repair. The vwu- 
lent, as well as the simple bubo, is liable to erysi- 
pelas and gangrenous sloughing. 


The duration of virulent bubo for the reason rtated 
is wholly indefinite — in a few cases ending in a week, 
m many cases lasting for months. 

Diagnosis — The virulent bubo has in its early 
stage no distinguishing mark from the simple acute 
bubo. After it has become inoculated with the 
contagious matter it is distingmshed from every other 
affection by the characters already descnbed. Never- 
theless, in some cases the signs of virulence are so 
feebly marked throughout that the diagnosis remains 
uncertain. This difficulty may be increased by the 
primary sore having healed before the suppuration 
of the bubo, or by its being hidden m some unusual 
position (urethra, anus) 

Prognosis —This is not always grave. Virulent 
buboes often reach cicatrisation in a few weeks, and 
meanwhile cause no serious inconvenience On the 
other hand, if the patient have suffered from syphilis 
some years previously, or be in depressed health 
from alcoholism, diabetes, albuminuna, and the like, 
phagedaena may attack the ulcers, and thereby per- 
manently cripple the patient, or even destroy life by 
haemorrhage or sepsis 

3. Syphilitic bubo — Indolent multiple bubo i 
pUtade ganghonnaire — This enlargement of the 
group of lymphatic glands in nearest connection with 
the initial sore is an almost constant symptom of 
early syphilitic infection In this it differs much 
from the bubo of chancre or gonorrhoea, in which 
affections the bubo is more often wanting than 
present Three conditions have been noted to exist 
m patients in whom the enlargement of the glands 
could not be detected — namely i. Phagedoena of 
the sore 2 Obesity , in such persons the lym- 
phatic system as a rule*is small 3 Scantiness of 
the induration of the primary sore, the sore itself 
being ill-developed But these exceptions are most 
rare Fournier gives five instances only of absence 
of indolent multiple bubo in 265 cases of hard sore, 
accompanied by well-marked general syphibs (2 per 
cent ) In 176 similar cases noted by Berkeley Hill 
three had no apparent inguinal enlargement One 
of the patients was a very fat man, and in another 
the initial sore was only slightly hardened The 
enlargement of the glands is first perceived about 
eleven days after the induration of the sore, though 
probably the affection commences at the end of the 
incubation of the poison In extremely rare in- 
stances enlargement is delayed until the third or 
fourth week after the induration of the sore When 
patients acquire both a genital and extra-genital 
initial lesion simultaneously or nearly so, not only 
the glands of the groin, but also those of the extra- 
genital region are enlarged 

The seat of these buboes is, in all genital and 
perigenital cases, the inguinal glands The glands 
of other regions— epitrochlear, axillary, sub-maxil- 
lary (sub-mental), cervical and nuchal (pre-auncular) 
— are all occasionally found primanly enlarged m 
extra-gem tal cases. 

Symptoms — The glands are enlarged m both 
groins, those on the side of the sore being most 
affected In a few cases the enlargement is umited 
to the glands situated on the same side of the body 
as that of the sore, and in rare instances to those of 
the side opposite to that of the sore. The eftlaige- 
ment aflects first the gland nearest to the lesion, and 
then rapidly involves the other members of the group. 
The paUent usually makes no ooxn^daint of the 
buboes. Each of the affected glands is foimd to be 
swollen, but is rarely larger than an idmond or hazel* 
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nut ; it is of gristly hardness, insensitive to pressure, 
isolated from, and mobile among, its fellows, there 
being no periadenitis ; the skin over the glands is 
quite normal. Such glands are often spoken of as 
‘amygdaloid’ or ‘bullety.’ The gland in most 
direct communication with the sore h most affected ; 
in rare exceptions only a single gland is enlarged. 
Great enlargement of the gland does not always 
attend marked induration of the sore, nor is slight 
induration of the sore always accompanied by small 
swelling of the glands, though commonly this is the 
case. So also, though absence of tenderness is the 
rule, the glands may be slightly painful if pressed. 
Again, though the glands remain distinct in most 
cases, they have been known to coalesce into a single 
mass, which becomes fixed to the fascia. In many 
patients the dorsal lymphatic vessel of the penis 
becomes indurated sufficiently to be easily distin- 
guished under the skin. 

These buboes reach full development in one or 
two weeks, and remain without apparent change for 
several weeks, or even for two or three months. 
Then they begin to diminish slowly, but are gene- 
rally still evident in the fifth or sixth month after 
infection, and now and then even for years after- 
wards. In rare cases the enlargement vanishes in 
two or three weeks. The long duiation of enlarge- 
ment renders these buboes a valuable sign of con- 
stitutional syphilis when the primary sore has 
disappeared. Again, the conspicuous enlargement 
of a group of glands may indicate the place of entry 
of the syphilitic poison when that is hidden. 

Terminations.— In most cases the glands revert 
to their natural state. Sometimes they degenerate 
into masses of fibrous tissdb. Now and then sup- 
puration takes place, not from the syphilitic virus, 
but from pyc^enic irritation. In tuberculous persons 
it is said that tubercular inflammation may supervene 
upon the syphilitic. The glands enlarge still more, 
coalesce, and slowly soften. 

Diagnosis. —This is generally easily drawn from 
the character of the swelling, aided by the presence 
of other syphilitic signs (hard sore, rash on the skin, 
&c. ). These buboes may be confounded with chronic 
inflammatory enlargement, but in such cases the 
history and attendant symptoms remove doubt 

Prognosis. — Apart from its connection with 
syphilis, the prognosis is good. The only untoward 
termination is tuberculosis. 

Treatment. — Prophylactic treatment demands 
thorough disinfection of the sore in all cases. When 
possible it is desirable to apply pure carbolic acid 
or the cautery, cocaine or ^-eucaine being used. 

1. Simple acute bubot from whatever cause it may 
arise, is treated like an acute abscess. In the early 
stages, purgatives, rest in bed, and constant applica- 
tion of a cream made of equal parts of extract of 
belladonna and glycerine, not poultices, fomenta- 
tions, or rags soaked in lead-lotion with an india- 
rubber hot-lwttle over them are requisite. All opera- 
tions should be done with full attention to asepsis, 
and infection from the primary sore must be carefully 
guarded against. The dressings should be dry 
when speedy union is expected, but when there is 
much suppuration and periadenitis, boric-acid or 
corrosive-sublimate (1:2000) fomentations are best. 
When a sinus is present without much glandular 
swelling, rest, with fixation of the hip in a Thomas’s 
hip-sphnt, and constant elastic compression by 
cotton-wool and a spca bandage over a moist and 
antiseptic dressing, should be Sirly tried. If heal- 


ing docs not occur, or if when first seen there are 
multiple sinuses or enlarged glands, the sinuses 
should be opened up, the cavity curetted, and the 
affected glands dissected out, or scraped out and 
carboliseo. These operations necessitate large 
wounds, and bleeding from the first branches of the 
femoral artery may be troublesome : the femoral 
vein has more than once been wounded. 

If glands remain inconveniently swollen in spite 
of rest, constant pressure, and counter-irritation, 
they must be dissected out. 

Should pus not form, subsidence of the glands may 
be aided by pressure with a pad and spica bandage. 
When pus has formed, or as soon as it becomes evi- 
dent that the above treatment is not succeeding, and 
before much periadenitis has arisen, the gland or 
glands should be carefully dissected out without 
infecting the tissues. If this is done the wound will 
rapidly heal. If the gland is adherent to its sur- 
roundings, or lies in a periglandular abscess, a vertical 
incision, opening the cavity fully, should be made 
and the pus evacuated. The cavity should then be 
lightly curetted ; the walls dried and painted with 
phenol; and the wound plugged with iodoform 
gauze. Early evacuation checks the undermining 
of the skin and prevents burrowing. 

2. The chancroidal buboy not being distinguish- 
able from an ordinary simple bubo during the 
inflammatory swelling and consequent suppuration, 
requires the same treatment as that given above. 
When its chancroid nature has become clear, it 
should be treated as a chancroid with iodoform 
and corrosive-sublimate fomentations, frequently 
changed, all discharge being wiped away from 
recesses at each change. If necessary lo per cent, 
cocaine may be applied to the surface, followed by 

ure carbolic acid which is allowed to soak in. 

hould this fail to check the ulceration, the patient 
must be ansesthetised, the whole surface curetted 
and carefully cauterised, the surrounding area 
thoroughly disinfected, and the parts dressed as 
above directed. 

Fhagedana . — When the ulceration by its rapid 
extension and obstinacy deserves this title, if there 
be any suspicion of syphilis, the patient should be 
brought under the influence of mercury as quickly 
as possible, by giving two or even three grains of 
blue pill thrice daily, or by the injection into the 
thick muscles of the trunk of some suitable mercurial 
solution, such as that of Raggazzoni (perchloride of 
mercury, i part ; iodide of s^ium, I part ; distilled 
water, 64 parts ; 8 minims being a dose). When 
the patient’s general health is good, the ulceration 
seldom fails to yield to iodoform and fomentations, 
applied thoroughly in the manner directed. While 
the nocturnal gnawing pain continues, morphine 
should be given. The cessation of pain is a signal 
that the eroding action has stopped. When iodo- 
form alone is insufficient, the continuous warm hip- 
bath must be employed. By it pain is at once 
arrested and healing soon set in motion. As con- 
tinual immersion in a bath becomes extremely 
irksome, the ulceration may in many cases be 
arrested by keeping the patient in water for sixteen 
hours every dapr, and allowing the night to be 
passed in bed— m this interval the wound should be 
carefully packed with iodoform apd fomented. 
When the ulceration is stopped, the bath may be 
discontinued, and iodoform alone used. If the 
water-bath fail, curetting and phenol or the cautery 
must be used. 



BURSiE MUCOSA 


237 


BUBO, VENEREAL 

The strength of the patient, generally much 
hausted, should be restored by tonics, good diet, 
simulants, and other general means. 

3. The syphthitc bubo usually causes no trouble, 
and gets well during the course of treatment which 
IS carried out for the cure of the general disease. If 
tenderness or aching occur, rest and a few, warm 
baths are sufficient. If suppuration takes place the 
gland must be either enucleated, or incised and 
fomented. Should syphilitic glands become tubercu- 
lous and give nse to chronic abscesses, they should 
be dissected out and every attention should be paid 
to general hygiene. The treatment of syphilis 
must be contmued Berkele’^ Hill. 

H. Littlewood. 

BUHL’S DISEASE — A synonym for Icterus 
Neonatorum 

BULB. — A synonym for the globe of the eye, 
and also for the medulla oblongata Its adjective, 

‘ bulbar,’ is commonly restricted in application to 
the latter, and has for a considerable time been 
commonly thus employed, as in the terms ‘ bulbar 
symptoms,’ ‘ bulbar nerves,* and the like. This 
use of the adjective has led to a more extensive 
employment of ‘bulb’ for the medulla oblongata, 
because the term ‘ medulla ’ is also applied to the 
spinal cord, the ‘ medulla spinalis,’ as well as in its 
general sense of * marrow ’ 

BULBAR PARALYSIS — A synonym for labio- 
glosso-laryngeal paralysis , derived from the patho- 
logical relation of the disease with the bulb or 
medulla oblongata See Labio-glosso-laryn- 
GEAL Paralysis 

BULIMIA (jSoCf, an ox ; and hunger) — 

Excessive or voracious appetite See Appetite, 
Disorders of. 

BULLA {bul/a, a bubble) — See Blister, 

BURNS — The morbid local effects produced by 
the direct application of excessive dry heat. See 
Heat, Effects of Severe or Extreme 

BUR8/E MUCOSA, Diseases of— Bursae 
mucosae are spaces in the connective tissue lubri- 
cated with a small amount of serous fluid, and 
situated at points exposed to repeated pressure or 
friction. Structurally they are composed of a layer 
of condensed connective tissue, fusing externally with 
the areolar tissue of the part, and lined internally 
with an imperfect layer of flattened endothelial 
cells, similar to those found in the pleura or peri- 
toneum. Bursse are normally present m many 
parts of the body , but new bursse, equally perfect 
in their structure, may form at any part exposed to 
abnormal pressure and friction, as over the outer 
malleolus of a tailor, under an old com, or over the 
head of the metacarpal bone of the great toe 
{bumon). Like the great serous cavities, bursae are 
m direct communication with the lymphatics, and 
inflammatory products are consequently absorbed 
from them with great readiness, often giving nsd 
to a diffuse inflammation of the surrounding areolar 
tissue, closely resembling phlegmonous ermpelas 
in appearance, and always accompanied by high 
fever. 

Bursae are liable to the following diseases 

t Aoute Inflammation and auppu ration 
— Aoute bureltle — This is usually the result of 


some more or less violent mechanical injury, some 
abrasion of the cuticle over the site of the bursa 
providing a means for the infection of its cavity 
with pyogenic organisms. This disease may occur m 
any bursa, but is most common in the bursa patellae, 
in that over the olecranon, and in the small false 
bursa formed beneath an old corn, or in a bumon 
The symptoms are those of acute inflammation 
generally, but the redness and swelling often extend 
a considerable distance up and down the limb. Thus, 
a drop of pus beneath a com may cause oedema 
and redness to the knee The febrile disturbance 
IS usually proportionately severe. 

Treatment — Hot fomentations, and the appli- 
cation of glycerine and extract of belladonna 
(equal parts), may be of use An early incision 
into the inflamed bursa is very desirable, and pus, 
if present, should be let out at once, for it may 
burrow extensively, especially about the knee. 
The treatment of the wound should be earned out 
on stnctly antiseptic lines. The incision not un- 
commonly reveals the fact that there has been 
haemorrhage into the cavity of the bursa 

2 Chronio Bursitis •— Dropsy of the 
bursa. — This consists of an accumulation of serous 
fluid distending a bursa more or less tensely. The 
wall becomes somewhat thickened and opaque, 
but is otherwise unchanged. The contents are 
either fluid or jelly-like in consistency, clear, straw 
coloured, and albuminous in character The cause 
of the disease is usually repeated slight mechanical 
injury The symptoms are merely those of a 
collection of fluid m the situation of the bursa, 
perhaps accompanied by a feeling of weakness m 
the neighbouring joint There is no pam or tender- 
ness The commonest form of this disease is the 
so-called ‘housemaid’s knee,’ but it is not mfre- 
quent in the bursa which lies m the popliteal space 
between the semi-membranosus muscle and the 
inner head of the gastrocnemius 

Treatment — Avoidance of the mechanical 
injury, whatever it may be, which has caused the 
disease, is most important A senes of small 
blisters may be applied over the swelling; or, 
provided the bursa does not communicate with the 
neighbouring joint, it may be tapped and pressure 
then applied to it for a few days. If these fail, an 
incision may be made into the swelling with 
antiseptic precautions, and the bursa dissected out, 
or the closure of the cavity may be insured by the 
application of liquefied carbolic acid, or of a strong 
solution of zinc chloride, so as to destroy the lining. 
In the case of the popliteal bursa, which normally 
commumcates with the knee-joint, if active 
measures are necessary, aspiration followed by 
pressure may be tried, or the bursa may be dis- 
sected out 

3. Chronio enlargement of the bursa, 
with fibroid thickening of Its walls —This 
affecUon is most common m the bursa patellae, but 
may occur m that situated over the olecrantm or in 
that over the tuberosity of the ischium. The bursa 
becomes converted into a dense fiibroid maM of 
almost cartilaginous hardness. On section U is 
found to be composed of concentric layers of dense 
fibrous tissue. There is usually a small central 
cavity containing a little flmd. llie cause of this 
change, as of simple dropsy, is repeated mechamcal 
injury of a slight nature. In some cases it seems 
to be connected with syphilis. Tht only treatment 
is removal by the knife. 
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4. Chronfo enlargement of the bursa, 
with the presence In It of the so-called 
melon-seed bodies. — In this form of disease, in 
addition to some thickening of the wall and accu- 
mulation of fluid in the bursa, small oval, flattish, 
smooth bodies of a white colour are found floating 
freely in its interior. These are similar in nature 
to tnose found in some forms of ganglion {se^ 
Ganglion). This condition is recognised by the 
I^cuiiar soft crackling feeling perceived on palpa- 
tion, combined with the ordinary symptoms of an 
enlarged bursa. 

Treatment. — The affected bursa may be dis- 
sected out ; or the alternative treatment given under 
‘ chronic bursitis ’ may be applied. 

5. Tubercular disease.— The bursa most 
often affected is that over the great trochanter of 
the femur beneath the gluteus maximus muscle. 
The cavity may be filled with tuberculous granula- 
tion-tissue, or a layer cf this tissue may line the 
cavity, and the latter may then become distended 
with semi-fluid products resulting from progressive 
necrosis of the surface of the lining membrane and 
from serous exudation. 

Treatment. — If not too large, the bursa may 
be dissected out. Or it may laid freely open 
and its cavity thoroughly scraped out so as to 
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remove the whole of the lining membrane. The 
fibrous sac remaining should be treated with 
liquefied carbolic acid or with strong zinc-chloride 
lotion and the wound subsequently sutured with 
or without drainage, according to circumstances. 

6. Syphiiitio disease. — Effusions into bursse 
in secondary syphilis are rare. Gummata of bursae 
(most frequently of the bursa patellae) are much 
more common. The gumma usually supervenes 
upon the condition described under section 3, and 
both knees are often affected. The cavity of the 
bursa becomes filled with the inflammatory pro- 
ducts, and these subsequently undergo necrosis. 
The skin 'over the summit of the bursa becomes 
adherent and may give way later. Thus is pro- 
duced a characteristic punched-out cavity with 
undermined edges and with a yellow adherent slough 
on its floor. 

Treatment.— T he bursa should be excised, 
and appropriate constitutional treatment adopted. 

G. B. Mower White. 

BUXTON, In Derbyshire. — Simple thermal 
waters. See Mineral Waters. 

BUZ IAS, In Hungary. — Strong muriated 

chalybeate springs. See MINERAL Waters. 
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CACHEXIA {kukSs, bad; and condition). 
The term Gichexia is applied to the state of general 
constitutional disturbance produced by some grave 
disease. It is most frequently used of the conmtion 
presented by patients suffering from malignant 
tumours, but it is also sometimes applied to the 
state of ill-health caused by syphilis, dysentery, 
malaria, and other chronic m^adies. The subjects 
of cachexia are generally wasted, ansemic, and de- 
bilitated ; the skin is wrinkled and inelastic, and often 
presents a yellowish tinge. The tongue is generally 
furred, the breath foul, and the appetite absent or 
disordered. 

To explain the cachexia associated with malig- 
nant growths it has been suggested that the cells 
of tumours may give rise to some harmful product 
which acts as ^ genera] poison. There is little 
evidence in favour of this view. Tumours may grow 
to a large size without giving rise to cachexia, the 
occurrence of which is generally explicable on the 
ground of interference with the digestive processes 
or as a consequence of the drain on the system 
caused by the continued discharge from an ulcerated 
surface. . W. Cecil Bosanquet. 

CADAVERIC {eadaver, a dead body). — This 
word signifies * belonging to the dead body ; * and it 
is applied to the aspect, colour, c^our, and other 
phenomena resembling those of death, which are 
sometimes observed in the living subject. 

CADAVERIC RIGIDITY.— Death, SIgnsof. 
CADAVERIC SPA8M.-i’« Death, Signs of. 

C^CUM, Diseases of,— Appendix Ver- 
MiFORMXS ; and Intestines. 


CAISSON-DISEASE. — Synon. : Compressed-air 
illness. -“Caisson -Disease is the name given to the ill- 
ness which is produced by immersion in an atmosphere 
of compressed air. Immersion in such an atmosphere 
is involved by the now extending practice among 
engineers of carrying out subaqueous undertakings, 
such as the sinking of the foundations of bridges 
and the boring of tunnels through a water-bearing 
soil, by the assistance of an artificially compressed 
atmosphere. With this assistance larger volumes of 
water can be kept out of the working space than 
could possibly be dealt with by mere pumping. 
The illness to which the workers are liable resembles 
in many respects that which is met with among 
divers. 

The workmen enter the atmosphere of com- 
pressed air by means of an ‘ air-lock * provided at 
each end with a door opening towards the com- 
pressed air ; in this lock or chamber the pressure 
IS raised gradually ; about 2 or 3 minutes are 
usually allowed for raising the pressure to 30 lbs. 
per square inch above the normal. 

Symptoms. — The raising of the pressure maybe 
accompanied by pain in the ear, due to closure of 
the Eustachian tube which prevents the increased 
prpsure reaching the middle ear. If this warning 
pin be disregarded, rupture of the tympnic mem- 
brane may take place, and suppuration of the middle 
ear may follow. These disorders are often absent, 
depending onl^ on the accidental lack of patency 
of the Eustachian tube. 

The characteristic symptoms of the illness follow 
the from the ‘ air-lock*, which, like the entrance, 
has to be accomplished slowly. These symptoms 
may commence immediately the pressure is lowered 
or may be postponed until some hours after Coming 
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out the usual interval is from a few minutes to one 
hour. By far the most common symptom is pain in 
the extremities, known by the workmen as ‘ bends ' 
The pain mostly affects the legs, and principally the 
parts about the knees It may be present in one or 
all of the limbs It has a sudden onset and rapidly 
increases for a short time afterwards The pain 
may be only slight or it may be of a very severe 
character Usually there is no local physical sign. 
It may pass off in a few hours, or may last for one 
or two weeks In a small number of cases severe 
epigastric pain occurs as well 

In severer cases paraplegia results with or without 
loss of control over the bladder and rectum. 
Occasionally the less common symptom of auditory 
vertigo IS met with, generally accompanied by partial 
deafness and sometimes tinnitus Attacks of uncon- 
sciousness have been described ; formication some- 
times occurs , epistaxis and hsemoptysis are rarer 
events Entry into a compressed-air chamber is in 
most cases accompanied by a slowing of the pulse 
and a rise of blood-pressure 

Etiology — The name of the illness is derived 
from the fact that while the boring operations are 
proceeding downwards the compressed atmosphere 
IS contained in the vertical cylinder or caisson 
which is being sunk , when, as in tunnelling opera- 
tions, the boring is horizontal, the caisson may 
or may not contain compressed air , the latter may 
be contained in the tunnel itself , the name there- 
fore indicates neither the causation nor the nature 
of the illness 

Among the factors which influence the incidence 
of the disease are the following — 

1 The degree of pressure. The higher the 
pressure the more numerous and severe are the 
cases of illness 

2 The duration of the exposure The longer 
the stay in the compressed atmosphere the greater 
IS the liability to illness 

3 The purity of the compressed air The 
better ventilated the compressed atmosphere the 
less frequent are the illnesses The importance of 
this factor was clearly demonstrated during the 
construction of the Black wall Tunnel, where the 
pressure went up to a maximum of 37 lbs to the 
square inch above the atmospheric pressure it 
was there shown that the number of cases of illness 
varied inversely with the amount of fresh air 
pumped in At high pressures, however, a very 
large supply of air, even as much as 12,000 cubic 
feet per head per hour, may be necessary to 
minimise the danger. 

4. By most observers it is stated that the 
arrangements for exit form a considerable factor in 
the causation of the illness ; and it is probable that 
the liability to illness is increased whenever this 
process is accomplished too rapidly 

5 Certain personal conditions appear to have 
some influence . {a) Plethoric persons are especially 
liable to be affected , (^) older men are more apt 
to suffer than younger men, and (<•) those newly 
employed than the older hands ; {d) excessive 
drinking and great fatigue are predisposing causes. 

Pathology. — Very numerous theones have 
been advanced to account for the illness ; that 
most worthy of attention was formulated by Paul 
Bert, who suggested that the symptoms depended 
on the increased solution of gases by the blood 
during the sojourn in compressra air, and on their 
escape during * decompression.* 


Prognosis — The most common symptom, pain 
in the limbs, is of the least senous im^^rt , the pain 
often disappears by itself in from one or two hours 
to one or two weeks The epigastric pam may 
assume an alarming character, but usually does not 
last long Paralysis usually passes off in a few weeks 
unless accompanied by bladder-troubles; the fatal 
cases have generally died from cystitis and bedsores. 
In the cases of auditory vertigo associated with affec- 
tion of the internal ear the prognosis may be said to 
be generally good, though prtial or complete deaf- 
ness may be permanent , in exceptional cases the 
attacks of vertigo may continue for years 

Treatment — i Preventive, — The indications 
for prevention have been sufficiently considered m 
the section on aetiology 

2 Curative — If the patient is seen soon after 
the commencement of the illness, * recompression * 
generally allays the symptoms in a marvellous way, 
and this improvement may be maintained if the 
recompression be followed by a very slow exit of, 
say, half or three-quarters of an hour A medical 
air-lock is therefore an important adjunct to any 
large engineering works where compressed air is 
used Rubefacient liniments are useful for per- 
sisting ‘ bends , * anodynes may be of service in 
some cases Paraplegia, occurring as a complica- 
tion, must be treated on general medical principles 
Prolonged cases of vertigo are but little amenable 
to treatment E Hugh Snell 

CALCAREOUS DEGENERATION —A form 
of degeneration characterised by the deposit in the 
tissues of earthy salts, especially those of calmum 
See Concretions. 

CALCULI {calXi chalk) — The term ‘calculus* is 
now applied to any kind of concretion formed in the 
ducts or passages of glandular organs See Con- 
cretions. 

CALIPERS. — An instrument employed for 
measuring diameters, used more especially in 
clinical medicine for measuring the head and chest 
See Physical Examination 

CALLOSITY {callositas^ calluniy hard skin).-— 
A local thickening of the horny layer of the epider- 
mis due to intermittent pressure, slight friction, or 
chemical irntation, continued over a considerable 
penod. See Corn 

CALLUS. — The reparative material formed by 
proliferation of the periosteum and other tissues 
around the ends of a broken bone. The exact 
structure of callus vanes with the time which has 
elapsed since the fracture At first it consists of 
tissue closely resembling granulation-tissue {pro- 
visional callus) later on it contams cartilage, 
osteoid tissue, and fibrous tissue The tissue 
actually uniting the broken ends finally undergoes 
true ossification [permanent or definitive callus\ 

CALVITIES [calvus^ baW). — Synon. : Alopecia 
caha — A synonym for baldness. Su Baldness. 

CANARIE8, The, In North-east Atlantic 
Ooean ; T enerlffe — Mean temperature in winter, 
64° to 85®. Warmer, dner, but more vanable, 
than Madeira. East winds from Africa. See 
Climate, Treatment of Disease by. 
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CANCER {cancer, a crab). — S ynon.: Card- 
noma’, Fr. Cancer’, Ger. Krebs. 

Definition. — The word ‘cancer* is without 
histological meaning. We find it and its synonym 
carcinoma used as long ago as the time of Hippo- 
crates, and the latter term was then applied to any 
new-growth of a malignant character. The name 
originated in the large ramifying veins and 
puckered furrows which spread from a cicatrising 
cancer that is involving the skin. When the broad 
distinction between the epithelial and connective- 
tissue types of tumours was established by Virchow 
and others, it was decided to retain the word cancer 
as the name for the more malignant or epithelial 
growths ; while the equally meaningless but less 
formidable word sarcoma has been, from this time, 
confined to those tumours which have connective 
tissue for their type. See Tumours. 

In this sense of the word the cancers form a class 
which is, on the whole, easily distingjuished by 
definite microscopical and clinical characters ; but at 
two points, at least, the difference from simpler 
growths is almost imperceptible. First, as a matter 
of accident, one sarcoma (the alveolar) resembles a 
cancer so closely in microscopical structure that it 
is impossible to distinguish between them without 
reference to clinical facts ; and, in the second place, 
as cancers are essentially depraved modifications of 
epithelial, epidermic, or glandular structures, they 
may be found to differ so slightly in histolc^ical 
characters from simple hypertrophies that the fact 
of ultimate malignancy is often all that can decide 
between, say, a papilloma and an epithelioma, a 
glandular cancer of the rectum and a simple polypus, 
or a scinrhus of the breast and an adenoma. 

^Etiology. — Before sp)eaking of the minute 
structure of cancer it will be well to consider what 
is known of the nature of this morbid process. In 
what follows, sarcoma is regarded equally with 
carcinoma, since their general laws are approxi- 
mately the same. 

The term ‘ malignant* applied to both these classes 
of tumours was originally used merely in the sense 
of destructive, incurable, and fatal ; recently it has 
received a more exact meaning, founded on the 
mode of growth and characters of these neoplasms 
as distii^ished from simple tumours. Malignant 
tumours show the following characters: {a) local 
extension from the point of origin, causing infiltra- 
tion or destruction first of the part ori^nally in- 
vaded, and later of surrounding parts ; {b) wider 
extension, by mechanical means, chiefly through 
the lymphatic or blood-circulation, so as to pro- 
duce secondary fod of disease — similar to the primary 
focus ; {c) a general affection or intoxication of the 
whole body, leading to malnutrition or cachexia ; 
{d) the malignant growth is persistent, and does 
not subside of itself, spontaneous arrest of growth, 
if it ever occurs, being exceedingly rare. 

These characters sufficiently distinguish malignant 
growths from simple tumours, and suggest that 
though these two classes of growths may be 
sometimes much alike in minute structure, they 
may be due to entirely different causes. 

On the other hand the ‘malignant* characters do 
not distinguish cancer in the wide sense from spe- 
cific infections and inflammations, especially from 
the more chronic kinds. Local extension or infiltra- 
tion is shown by the inflammatioDS due to pyogenic 
cocci ; still more by syphilitic, tubercular, and 
leprous lesions. The difference in * malignancy ’ 


between lupus, destructive syphilitic lesion, and 
rodent ulcer or epithelioma is mainly one of degree. 
The specific infections may be distributed through 
the body in the same way as malignant growths, 
and produce marked intoxications or cachexia. 

On these grounds carcinoma at all events (even if 
the conclusion is less clear as regards sarcoma) 
must be regarded not as a growth only but as a 
specific morbid process comparable to the specific 
diseases produced by microbes. However, there 
are certain differences between malignant diseases 
and the specific microbial diseases wWch cannot be 
ignored. 

1. In cancer the elements first affected are not 
destroyed, as in cases of infection, but are stimulated 
to enormous overgrowth. 

2. In malignant disease there is little local de- 
fensive reaction (inflammation) or perhaps none at 
all, apart from contamination with pathogenic 
organisms. 

3. In malignant disease, though a rise of tempera- 
ture is sometimes observed, fever is not commonly 
produced. 

4. The secondary growths of malignant disease 
are produced, so far as is known, by transplantation 
of cells of the original growth to other parts of the 
body. But the secondary foci of specific inflamma- 
tions may be set up by the conveyance of the 
microbes which caused the original focus of disease, 
the cells of the tissue first affected not taking any 
part in the process. 

These differences appear to some pathologists 
fundamental ; but nevertheless the opinion is gaining 
ground that malignant disease may, like the specific 
infections, be due to some specific living organism 
— in other words, that cancer may be a parasitic 
disease. 

Very numerous researches, of which we can only 
give the barest outline, have been devoted to dis- 
covering some pathogenic parasitic organism in 
cancer. In the first place, as was natural, search 
was made for bacteria, but the result of these 
researches has been entirely negative. 

Another class of organisms susjpected of causing 
cancer is the protozoa. Certain appearances in the 
cells of cancer were thought to indicate the presence 
within them of animals of the order Sporozoa allied 
to the coccidia found parasitic in the liver. But 
these supposed organisms have never been isolated 
or cultivated, so that they are not proved to be 
living organisms, and they are now generally re- 
garded as due to degenerative changes merely. 
A third class of organisms which has been supposed 
to be the parasitic cause of cancer-growth is that 
of yeast-fungi (Blastomycetes). Various appear- 
ances in cancers have been thought to indicate the 
presence of such organisms, the appearances being 
partly the same as those formerly interpreted as 
sporozoa. These bodies have been observed 
especially by Italian ratholc^sts, Sanfelice and 
Roncali ; and also by Plimmer and others in this 
country. Further it has been shown (first by 
Sanfehce) that yeast-organisms obtained from fruits, 
if injected into animals, are capable of producing 
tumour-like masses which have been regarded as 
true new-^owths. Finally, yeast-organisms have 
been cultwated from cancer-tissues (by Plimmer 
in a long series of cases), which introduced into 
animals have produced tumour-like masses resem- 
bling those produced by yeasts from vegetabls 
sources. 
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Against this it is objected that the masses produced 
in expenments on animals by blastomycetes are 
only inflammatory or granulation*tumours» not true 
tumours further that the mere presence of 
blastomycetes in cancerous growths, even if proved, 
does not show that they have any causal relation to 
them 

From the facts of which a broad outline has been 
given above, we should conclude that the parasitic 
theory of cancer is not yet established ; it has not 
been proved that cancer is caused by bacteria 
or sporozoa or blastomycetes, or any other or- 
ganisms 

In support of the theory of a specific origin for 
cancer some other considerations have been adduced 

1 Contagion —Though cancer is certainly not 
in the ordinary sense contagious, there are facts 
showing that it may be transplanted from one part 
to another of the same individual Also in very rare 
cases, it has been thought to pass from one person to 
another having very intimate relations, such as 
those of husband and wife, by local contagion. 
Cancerous tumours of certain animals have also 
been transplanted to other animals of the same 
species , but the process resembles grafting more 
than inoculation 

2 Local Distribution — Careful observation 
has shown that cancer is more prevalent in some 
countries or distnctb than in others Moreover 
certain dwellings appear to confer on their succes- 
sive inhabitants a special liability to cancer so 
that the existence of ‘cancer houses,’ in rural 
districts, where there is little movement of popula- 
tion, seems to be well established The favounng 

hysical conditions, if any, are imperfectly known, 
lit certain river-v^lleys and low-lying basins have 
been thought to show special liability These con- 
siderations would seem to point to some specific 
external or exogenous cause 

Assuming from the above facts that there is 
ground for regarding cancer, at least provisionally, 
as a specific disease, we will point out the best 
known favouring conditions and laws of the disease 

I — No disease is more distinctly a 

disease of later life than cancer It is very rare 
under twenty-five , and probably most of the deaths 
recorded in early life as due to cancer are really 
cases of sarcoma The deaths below thirty-five are 
comparatively few, and the largest number of deaths 
occurs between fifty- five ana sixty-five. But if 
regard be had to the actual number of persons 
living at successive age periods, the liability to 
cancer is seen to go on increasing up to advanced 
age 

Sex — It IS generally recognised that cancer is 
commoner in the fen^ale sex than in the male; 
the difference being chiefly due to the predominance 
of cancer of the generative organs in the former 

General Healths — There is no reason for thinking 
that any kind of cachexia or ill-health predisposes 
to cancer On the other hand, the subjects of this 
disease are generally free from other disease, and 
on the whole robust. It is thought to be more 
prevalent in long-lived families, and probably with 
justice. 

Habits of Life. — Poverty, want of cleanliness, 
and what is generally called bad hygiene, do not at 
all favour the production of cancer. It is supposed, 
though not easily proved, that it is commoner in 
the upper classes than in the lower. Abundant 
nutrition and it would seem especially abundance 


of animal tood are fiivouring causes. It has been 
supposed that dwellers in the country are more 
liable than town-people, but at the present time the 
‘ cancer death-rate ’ TOth for England and Scotland 
is distinctly higher in towns than in rural districts 

Heredity — ^It seems clear on the whole that the 
children and descendants of those who have died of 
cancer show more than the average liability to the 
disease. This inherited Lability is distinctly more 
marked in women than in men ; and in the former 
is especially seen in cancer of the reproductive 
organs. It is not supposed that a germ or seed of 
cancer is inherited, but only a greater predisposition 
to become afifected by the disease Since cancer 
rarely causes death before the reproductive age, 
this inhented predisposition seems a priori likely 
to become more widely spread in the population. 

Nervous influence — It has been thought that 
depressing causes acting on the nervous system, 
such as shock, gnef, &c , predispose to cancer, but 
the number of cases of this kind is too small to 
establish an induction. 

Chronic Inflammation or Trauma — It has often 
been observed that cancer occurs m tissues which 
have been exposed to chronic traumatic irritation 
leading to inflammation The effect of smoking, 
especially pipes of a certain kind, in predisposing to 
epithelioma of the lip or tongue ; and of alcoholism, 
in predisposing to cancer of the stomach ; the 
occasional growth of epithelioma on the basis of 
lupus, and of carcinoma on chronic gastric ulcer, 
and other instances might be quoted The liability 
of chimney-sweeps to cancer is a fact of the same 
kind Occasionally an acute trauma has been 
apparently the starting-point of cancer These 
facts seem to show that damaged tissues are more 
liable to the invasion of cancer, but do not explain 
that invasion 

Increase of Cancer — The increase is generally 
more rapid m , males than in females, especially in 
England ; but this difference is much less marked 
in Scotland Since the predominant cancers of the 
male sex are those affecting the digestive organs, 
while in the female sex cancers of the breast 
and the uterus predominate, the difference points to 
the conclusion that the increase of cancer is largely 
due to increased frequency of cancer of the digestive 
organs Where statistics of cancer show the 
part of the body affected (as in Ireland), it is found 
that cancer of the digestive organs, including cancer 
of the tongue, increases more rapidly than the average 
increase , but that there is an increase in cancer of 
the reproductive organs in women, including the 
mamma In St Thomas’s Hospital * digesUve 
cancers’ have come to predominate over those of 
reproductive organs, even in the female wards. 

It has been objected that cancer is now more 
certainly diagnosed and more accurately re- 
gistered than in former days, and that therefore the 
increase shown by statistics is only apparent. But 
though this objection might have weight if the 
comparison were with the statistics of thirty or forty 
years ago, it would not explain the increase dunng 
the^ast ten years in which the conditions of diagnosis 
and registration have remained virtually constant 
The objecUon is supported by the consideration 
that the increase being chiefly in the male sex refers 
to internal cancers which are more difficult ot 
diagnosis But the more rapid increase of cancer in 
males is not so marked in other countries as in 
England. Moreover, this would not account for the 
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increasing cancer in the breast and the tongue, 
about which, especially when fatal, there is no 
difficulty in diagnosis. Moreover, the increadng 
success of operation in curing cancer of accessible 
parts is a factor which ought to tell in the contrary 
direction. So that there seems no reasonable 
ground for disbelieving in an actual increase of 
cancer : and this is now admitted by the heads of the 
statistical departments in England, Scotland, and 
Ireland. 

The explanation of this increase of cancer is very 
difficult. It has been supposed to be due to an 
increased average longevity of the population, by 
which a larger proportion of the population survive 
to the age at which they are liable to cancer. But 
the census of 1891 did not show a larger proportion 
of persons in the United Kingdom living at the 
higher ages, as compared with 1881. On the 
contrary die proportion living at certain age periods 
above thirty-five was even less than it had been. 
Moreover, Dr, Newsholme has shown that if the 
cancer-mortality is calculated only for the population 
at higher ages (above thirty-five), there is still an 
increase in the registered mortality from cancer. 
Another explanation is that the improved diet of the 
working classes who form the mass of the popula- 
tion, and especially the enormous increase in the 
consumption of meat, have brought them into the 
state of nutrition most favourable to cancer. Con- 
sidering the predominance of cancer of the digestive 
organs, this explanation has much plausibility. 
But ol^ervations in countries where the customs 
of diet are different are needed to confirm it. The 
partial explanation suggested by the facts of heredity 
has been already referred to. 

On the whole, we must conclude that the cause of 
the increase of cancer, like the cause of cancer itself, 
is yet undiscovered. 

Histological Structure. — Histologically, 
cancers are distinguished by consisting partly of 
cells of an obviously epithelial origin and partly 
of connective tissue. The connective tissue forms 
alveolar spaces, and may vary in structure from a 
loose fibro-cellular material to strong and old 
fibrous tissue. The alveolar spaces communicate 
with each other and contain the epithelial cells. 
These vary much in shape, size, and arrangement, 
but are always easily separable from the surrounding 
connective tissue, while they are never separated 
from one another by a stroma of any sort. 

Clinical Characters. — Clinically, cancers 
are distinguished by the structures in which they 
originate ; by the method of their recurrence and 
their mode of growth ; as well as by a few charac- 
teristics apparent to the eye and touch. 

Seal . — As their nature would a priori have 
rendered almost certain, cancers probably never 
originate except in connection with epithelial or 
epidermic structures — i.e. in skin, mucous mem- 
brane, or secreting glands ; but as the epidermis 
and epithelium, 3 ie original upper and lower 
layers of the embryo, are widely diffused through- 
out the body, and often intimately associated with 
the descendants of the cells of the middle layer, it 
is not surprising that primary cancers have been 
d^ribed as occurring in organs which have their 
origin from connective tissue only. Such are the 
instances of primary cancer of bone and lymphatic 
glands, the possibility of the occurrence of which 
may be at present considered undecided. 
liuurrena, — The first recunence is almost with- 


out exception in the lymphatic glands, which 
collect their supply of lymph from the seat of the 
original tumour ; when this has occurred the 
process may be repeated in the next proximal 
lymphatic glands, or numerous distinct tumours 
may appear in different parts of the body ; but if a 
single growth occur in another locality without 
previous glandular enlargement, the case may 
probably be looked upon as one of double primary 
development. A soft cancer may break into the 
abdominal cavity, where its small particles may 
stick to various parts of the peritoneum and form 
the starting-points of new growths (disseminated 
cancer of the peritoneum) ; it is probable that a 
similar seeding may take place into the lungs when 
an ulcerated epithelioma projects into the trachea. 
The recurrence is usually of precisely the same 
structure as the original growth. 

Mode of growth. — Cancers increase in size by 
infiltration of the surrounding tissues, and this gives 
rise to the very important clinical facts that they 
are not enclosed by a capsule like many simpler 
growths, and that they have a great tendency to 
implicate the skin and cause ulceration. 

Naked^eye appearances. — The contraction of the 
connective tissue forming the alveoli in its advance 
towards fibrous tissue gives rise to puckering of the 
surrounding skin ; and the looseness of the connec- 
tion between the epithelial and connective-tissue ele- 
ments causes a milky juice, consisting of the former, 
to escap>e on scraping a recent section. This 
characteristic was made much of by our predecessors 
before the word cancer had lost its inclusive 
meaning ; we know now that many rapidly growing 
sarcomata yiQXdi a similar juice, but in less*abundance 
than cancers ; and thus it has come to pass that a 
milky juice is now more diagnostic of the malig- 
nancy than of the genetic origin of the growth. 

This completes the list of the signs by which 
cancers may be distinguished from other tumours. 
Tables have been published to show the relative 
frequency with which cancer attacks different 
organs ; they are not, upon the whole, trustworthy, 
and this question will be best considered in dis- 
cussing the subdivisions of the genus. 

Classification. — The subdivisions of cancers 
are as follows ; — 

Hard cancer or Scirrhus. \ GLANDULAR 

Soft cancer or Encephaloid. i TYPE. 

Lobular or Flat-celled Epithe- 
lioma. 

Cylindrical Epithelioma, 

Colloid cancer. 

Typical hard and soft cancers stand obviously at 
op^site ends of one series which is built upon the 
type of the secreting gland ; between the two are 
an infinitude of intermraiate stages. The two forms 
of epithelioma are, quite as evidently, monstrous 
growths of skin or mucous membrane. Colloid is 
probably the result of degeneration of any one of 
the other forms. Besides these, other varieties are 
often mentioned which do not justify a more com- 
plicated classification ; among these are tumours, 
which though of nearly normid glandular structure 
are nevertheless mali^nt, and those which have 
received the names melanotic^ telangiectatic ^ osteo- 
cancer &c. 

Diagnosis. — The diagnosis depends upon the 
clinical characters of the several groups* That of 


’ Epithelial 
and 

Epidermic 

TYPE. 
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an advanced case of cancer is generally easy; in 
the early stages it is mostly impossible 

Prognosis. — The prognosis is always bad, 
especially in encephaloid cancer, but least so in 
epithelioma ; this suggests the much-debated 
question of the constitutional nature of the disease. 
If m Its origin a cancer be purely local, early 
removal ought to effect a permanent cure; but if 
there be at the bottom a constitutional taint, a 
reprieve should merely be granted until a suitable 
fresh irritation arise 

Course — The course of a cancer depends upon 
Its seat, and the symptoms must accordingly be 
sought among the articles on diseases of special 
regions If, however, life be not shortened as a 
result of interference with the functions of the organ 
attacked, death is caused either by marasmus — the 
result of prolonged suppuration and pain— or by 
extensive or repeated haemorrhages The rate of 
progress is more slow as age advances 

Treatment —The treatment of cancer in the 
early stages belongs to the surgeon, the practitioner 
giving such counsel as will improve the general 
health and support the strength In the later 
stages the physician may be called upon to treat 
symptoms , but up to the present time all the 
specifics introduced either by regular practitioners 
or by charlatans have proved quite inefficient, if 
not actually harmful 

We shah now discuss the varieties of cancer 

I SciPrhus — Scirrhus, as its name implies, 
is among the hardest of tumours, if bony growths 
be excepted Its hardness, as compared with soft 
cancer, depends upon the large proportion which 
the alveolar stroma bears to the contained cells; 
and this is probably the consequence of the soil m 
which the tumours originate, and the rapidity of 
their growth, rather than of any specific difference 
between them 

Seat — The female breast is the most common 
seat for scirrhus, but it also occurs in the stomach, 
uterus, tongue, oesophagus, and the liver and other 
glands, and it has been described as primary in the 
prostate, testicle, skin, and other structures 

Naked-eye appearances , — A section through the 
centre of a matured hard cancer of the breast 
presents to the naked eye well-marked and constant 
appearances, which, with the exception of such 
peculiarities as are due to the situation, will serve 
as a description of such a tumour occurring else- 
where These are clearly explained by the micro- 
scopical arrangement, and, when looked at by the 
light which It affords, fully account for all the 
clinical characters The knife passes through it 
with a creaking noise, and the cut surfaces are at 
once hollowed in the centre There is not a sharp 
edge to the growth, and the circumference is of a 
greyish or pmkish-white tint, projecting a little 
above the surrounding tissues, into which it sends 
small lobular prolongations , the hollow centre is 
very hard and of a glistening white colour. 
Scirrhus is evidently fibrous in structure, and 
receives from all quarters fibrous bands, which often 
extend far into trie fat of the breast or the skin, 
and some of which can nearly always be traced 
to the pnncipal milk-ducts. Between the centre 
and the edge the greater part of the tumour is on 
the whole of a pmkish-vellow colour, but notably 
pink and soft externally, and yellow and hard 
internally. The surface yields a milky juice on 
scraping, and may in certain cases show some of 


the following appearances, which are, however, 
accidental • round the circumference little masses of 
healthy fat may be included, though this but rarely 
happens; cysts containing grumous grey or red 
fluiQ may have formed by the breaking down of the 
new-growth or by haemorrhage ; or such a haemor- 
rhage may have resulted in patches of yellow or 
even black pigmentation 

Muroscopual appearances, — Without discussing 
the ments of the opposing theories as to the origin 
of cancer-cells, the following may be taken as the 
undoubted microscopical appearances of scirrhus. 
The grey outer layer is made up of indefinite smallish 
round cells, resembhng white blood-corpuscles, in- 
filtrated through the tissue into which the growth is 
spreading, among which are scattered a few which 
have the appearance of epithelial cells The next 
or pink layer represents full development, and shows 
fibro-cellular stroma, enclosing large epithelial cells, 
and containing a copious supply of vessels In the 
third or yellow layer the stroma has become fibrous, 
and the cells are undergoing fatty degeneration ; 
and in the inner white centre the cells are replaced 
by indefinite masses of granular debris, and the 
stroma consists of firm and old fibrous tissue See 
Plate, figs 8, 10, II 

Clinical Uatures — The relation of these appear- 
ances to the clinical pecuhanties of scirrhus is as 
follows the excessive hardness is explained by the 
great development of fibrous tissue , the peculiar 
indefiniteness of the edge, and the tendency to in- 
volve the skin and ulcerate, by the manner of growth ; 
while the puckenng, retraction of the nipple, and 
indirectly (from the manner in which cutaneous 
nerves are involved) the pricking and shooting pains, 
are due to the contraction or acatnsation of the 
stroma To the latter is also due a very important 
but not generally recognised diagnostic character of 
an early scirrhus — namely that long before the skin 
is involved it is seen to be dimpled when gently 
moved to and fro over the growth 

A scirrhus which has involved the skin forms a 
purplish-red, flattened, and shining tumour, covered 
with small veins and tender to the touch. The 
ulcer which results from its breaking down is ragged, 
with a hard base and hard irregular undermined 
edges, and a dirty surface covered by knobby masses 
resembhng granulations, which have a great tendency 
to bleed, and often slough After removal it often 
returns in the scar. When occurnng in the liver it 
is softer than elsewhere, and the name of scirrho- 
encephaloid is often given to it. See fig 7 

II Encephaloid —Encephaloid, medullary, or 
soft cancer, so named from its usually brain-hke 
appearance and consistence, is softer and grows 
more rapidly, and is more frequently obsen^ m 
internal organs than scirrhus, often indeed forming 
enormous intra-abdominal tumours. 

Seat , — It has hitherto been observed as pnmary 
in the salivary and mammary glands, testicle, ovary, 
and prostate, the thyroid body, and in the mucous 
membrane of the nose, the liver, and the stomach. 
It has with some degree of looseness been called ^e 
cancer of childhood by those who consider scirrhus 
as almost peculiar to mature age. 

Naked-eye appearances, — To the naked eye a fire^ 
section usually presents a convex surftt^ ; it is 
whiush, but generally mottled by coloured patches, 
the result of old or recent hsemorrhages ; and yields 
y&y copiously a milky juice on scraping. 

Mtcroscepual appearances, — Encephaloid cancer 

R 2 



344 


CANCER 


differs from scinhus only in the relative proportion 
of the two chief frctors. The cells are more nume- 
rous and are contained in larger spaces ; they are 
sometimes small, but generally much larger than in 
scirrhus ; and the stroma is delicate and Ibro-cellu- 
lar and very small in amount. Sge fig. 9. 

Ita method of extension is the same as that of 
other members of the class. It is by far the most 
malignant form of cancer, because of its rate of 
p;rowth and recurrence, and the rapidity with which 
It causes general cachexia.* 

III. Lobular Epithelioma. — Lobular or squa- 
mous epithelioma, epithelial cancer, or cancroid, 
develops in connection with skin and mucous mem- 
brane, and, though consisting essentially of squamous 
epithelium, may start from a part which is covered 
by the cylindrical variety. It occurs near the natural 
orifices of the mucous tracts — as, for example, on 
the mouth and tongue, anus, penis, or vulva ; but 
also at other parts of the skin — as on the scrotum 
(chimney-sweep’s cancer) and at the upper end of 
the oesophagus. The history of a local irritation as 
its origin is often obtainable, but more frequently 
nothii^ of the kind can be discovered. 

Naked-eye appearances. — The first appearance is 
that of a pimple, which soon breaks down in the 
centre, forming a small sore. When fully developed 
there is an irregular ulcer, with an extensive, hard 
and nodular, generally inflamed base and circum- 
ference ; the edges are abrupt or undermined, and 
the floor grey or reddish, very uneven, discharging 
a foul pus, and with a gp-eat tendency to bleed. As 
a rule there is considerable pain, and the proximal 
lymphatic glands are very generally enlarged. A 
section to the naked eye snows a number of minute 
cylinders of yellowish- white colour, cut sometimes 
longitudinally, sometimes transversely, fusing to- 
gether into an indefinite mass superficially, but 
more or less discrete below, and infiltrating the 
subjacent tissues. On squeezing the section little 
nodules like sebum appear on the surface. 

Microscopical appearances, — The cylinders or lobes 
of epithelioma are found to be made up of squamous 
epithelium, the cells of which generally exhibit in 
parts a crenated margin (Max Schultze’s ‘ prickle- 
cells ’). As in the skin, the deeper — that is the cir- 
cumferential — layer of cells in each lobe, which are 
the youngest, are roundish or oblong, with large 
nuclei which stain readily ; further in, the cells are 
larger and flatter, and in the centre are found the 
well-known globes or nests. These were at one 
time considered peculiar to epithelioma, but are now 
known to occur in warts and corns ; they consist of 
onion-like arrangements of epithelial cells, varying 
much in size and the number of concentric layers, 
and containing in the centre sometimes an amor- 
phous mass, sometimes large and irregular cells. The 
tissues beneath and between the lobules are infil- 
trated with small cells, and often contain in sections 
what appear to be isolated masses of epithelium ; 
these are, however, the ends of divided divergent 
lobules. Opinions differ as to the exact starting- 
point of an epithelioma, the share which the sweat- 
and other glands take in it, and also as to the 
rationale of the formation of the globes. See fig. 2. 

Epithelioma seems to be more local in its nature 
than other cancers-— that is, a complete and early 
removal has not infrequently given the patient a 
long lease of life. It recurs, as a rule, in the lym- 
phatic glands (which inflame and break down or 
suppurate) or in the scar ; and generally proves 


fatal from the constitutional disturbance which these 
local manifestations give rise to. Later, but more 
rarely, it may appear in the internal viscera, bones, 
&c. 

IV, Cylindrical Epithelioma The cylin- 

drical epithelioma — badly named adenoid or glan- 
dular cancer — is specially the cancer of the alimen- 
tary mucous membrane, but may occur in the 
bladder and elsewhere. 

Naked-eye appearances, — To the naked eye it 
forms at first a prominent tumour in the interior of 
a viscus, which has a tendency, like other cancers, 
to ulcerate and involve surrounding tissues, so that 
the mass may reach an enormous size, and may even 
make its* appearance through the skin. To the 
naked eye a section is generally whitish and has a 
granular appearance, which is given to it by the 
tubules of which it is made. It frequently causes 
death by obstruction of the bowel ; but if it last 
sufficiently long, it recurs in the l3nnphatic glands, 
and then in the viscera and other parts of the body. 
It is not unusual to find recurrences in the liver 
with little if any implication of lymphatic glands. 
The recurrence reproduces precisely the structure of 
the original tumour. 

Microscopical appearances. —Cylindrical epithe- 
lioma consists essentially of irregular tubules lined 
with columnar epithelium in one or more layers, 
which are the much overgrown crypts of Lieberklihn ; 
it differs in microscopical structure from simple 
papilloma of the digestive tract only in the greater 
irregularity of the cells and in the larger proportion 
of connective-tissue stroma between the tubes. 
Compare figs. 4 and 5. 

V. Colloid Cancer. — Colloid cancer, named 
from its jelly-like appearance, has given rise to much 
discussion in reference to the question whether it is 
developed originally in its mature form, or whether 
it results from the degeneration of one of the 
varieties of cancer already described. The latter 
view is that most widely held, though it must be 
allowed that epithelioma seldom degenerates in 
this way, and also that the colloid change usually 
takes place pari passu with the growth of the 
tumour. 

Seat. — Colloid cancer is found most frequently in 
the abdominal viscera and peritoneum, but may 
occur elsewhere, as in the breast. Its malignancy 
is great, but is shown chiefly by the rapidity with 
which it involves surrounding tissues ; it thus forms 
primary tumours of enormous size, but as a secondary 
growth is less common ; it does, however, occur in 
lymphatic glands and other parts. It causes death 
in most cases by interference with the functions of 
the organs attacked. 

Naked-eye appearances, — Colloid cancer consists 
to the naked eye of a mass of semi-transparent jelly, 
varying slightly in colour, but mostly pale yellow : 
this is intersected by delicate white fibrous bands, 
forming alveolar spaces of different sizes, visible to 
the naked eye. The consistence of the growth 
depends upon the relative proportions of these two 
constituents. 

Microscopical appearances. — ^The bands are found 
to be actumly fibrous ; the contained jelly is ar- 
ranged in concentric laminae between wmch are 
minute granules, and in the centre of which is a 
granular mass, sometimes (Juite indefinite, but often 
showing clearly that it consists of the remains of 
altered cells. These cells are seen in the more 
recent parts of the growth to be the subjects of 
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colloid degeneration. The source of the colloid 
material must be considered still undecided; that 
some of it is formed by the cells is certain, but it is 
not equally clear whether the stroma takes any share 
in Its deposition. See fig. 6. 

J F Payne. R J Godlee 

CANCRUM ORIS (cancrum^ a sore; and orts^ 
of the mouth) — Synon. Gangrenous Stomatitis ; 
Noma ; Water-canker ; Fr. Nome ; Ger. Wasser- 
krehs 

Definition — A rapidly prc^ressive gangrenous 
ulceration of the cheek, gum, and Up 

^Etiology.— Cancrum oris is usually seen in ill- 
fed, ill-tended children, living under the most faulty 
hygienic circumstances It fiequently ensues upon 
some acute depressing illness, especially measles 
(no times in 226 cases — Sann^e) Occasionally 
two or three cases occur together in a school, 
suggesting the possibility of contagion Lingard has 
demonstrated long threads of small bacilli in the 
spreading edge of noma in man, and in a similar 
disease of calves , and inoculation on calves of a 
pure culture from man induced the disease. 

Symptoms — Cancrum ons commences on the 
inner surface of the cheek, often near the angle of 
the mouth, or upon the gum , and at this stage 
some superficial ulceration will usually be found here 
— that IS, ulcerative stomatitis The disease rapidly 
advances The cheek becomes much swollen, 
brawny, shining, and red ; a livid spot appears in 
the centre, and here a spreading black slough forms, 
while the surrounding parts become purplish or 
mottled If the patient can open his mouth 
sufficiently, the gums will be seen to be red and 
spongy, ulcerating, or sloughing , even the tongue 
may show some destruction The cheek is lined with 
a tough, adherent, greyish-yellow or soft purplish 
slough ; the jaw may be laid bare, the teeth loosened, 
and portions of the alveolus necrosed The breath 
is very foul, and the flow of saliva is excessive and 
foetid Fever may be moderate or high Pain is 
slight or absent, and the child, though lethargic, is 
conscious almost to the end Not more than one in 
twenty cases recovers, death being generally due to 
septic broncho -pneumonia 

Diagnosis. — Formerly mercurial stomatitis 
sometimes ran on to gangrene in debilitated patients , 
this inflammation was general, and affected the 
tongue markedly No hard line can be drawn 
between ulcerative stomatitis and noma 

Treatment — This consists m complete and 
careful excision by knife and sharp spoon of the 
diseased area, regardless of the deformity which 
must result. To parts which cannot be excised, 
nitric acid or pure phenol should be freely applied. 
Iodoform-gauze is the best dressing The mouth 
must be frequently and carefully syringed and 
sponged out with an antiseptic lotion, especially 
before food is taken. As far as possible, the child 
should lie so that foul saliva &c may dnbble from 
the mouth and not down the throat. Goodhart 
thinks that even tracheotomy might be done to 
prevent inhalation of septic material into the lungs. 
Fluid food, especially pancreatised beef-tea or milk- 
gruel, should be given regularly and frequently, by 
mouth, nasal tube, or enemata. Ammonm and bark 
or other tonics should be exhibited. In cases 
which recover some plasUc operation will be re- 
quired 

Stanley Boyd. 
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CAN ITI E8 {canus, hoary or greyhaired). — White- 
ness or greyness of the hair. See Hair, Diseases (k, 

CANNABIS INDICA HRb\t.^See Drug- 
Habits. 

CANNES, In France, on the Mediterranean 
coast A dry, bracing, fairly mild winter climate 
Exposed to N.W. Abundant accommodation, both 
near and at some distance from the sea. See 
Climate, Treatment of Disease by. 

CANTHARIDES, Poisoning by — Synon. : 
Fr Empotsonnenient par la Canthartde\ Ger. 
Cantkartdcnvergtftung 

Cantharides, the so-called Spanish Fly, owes its 
poisonous properties to the presence of cantkartdtfiy 
a non-alkaloidal body All the preparations of the 
drug are highly poisonous. 

Symptoms — Soon after taking a poisonous dose 
of canthandes, the patient is seized with burning 
pain in the pharynx, and a sense of constriction in 
the ceosphagus The pain soon extends to the 
abdomen, and vomiting ensues , the abdominal pam 
becomes aggravated ; and usually purging sets in. 
The stools are numerous, often scanty, passed with 
great pain and straining , they are at first mucous, 
and finally bloody If carefully examined, little 
iridescent specks — portions of the elytra of the 
beetle — may be observed in the feces and vomited 
matters These are of course only observable when 
the powdered insect has been taken , and they fre- 
quently escape observation Up to this penod of 
tne case, should portions of the beetle not have been 
detected, there is nothing to distinguish the case 
from one of ordinary irritant poisoning; except, 
perhaps, that salivation and swelling of the salivary 
glands are usually prominent sypiptoms The gastro- 
intestinal inflammation may be so intensely and 
rapidly developed, that death may occur from collapse 
before strangury, the diagnostic symptom, is set up 
Generally, however, the course is somewhat differ- 
ent, genito-unnary irntation and inflammation 
setting in , the symptoms of which are aching pains 
in the lumbar region, frequent desire to micturate, 
with violent tenesmus of the bladder, till eventually 
a few drops of albuminous or bloody urine only can 
be passed, or none at all Priapism, erotic excite- 
ment, and swelling of the genitals are of frequent, 
though not of constant, occurrence Delirium, 
tetanic convulsions, or paraplegia, may be noted m 
some cases. Eventually the intolerable agony gives 
way to collapse, stupor, coma, and death Abortion 
not infrequenUy occurs in pregnant women, the 
drug being formerly much used as an abortifacient. 

Diagnosis. — The intense strangury, theswelhng 
of the genitals, and the bloody stools, will leave 
httle or no doubt as to the nature of the case ; and 
the presence of particles of the drug m the ejecta will 
be conclusive. 

Fatal dose — Less than half a drachm of the 
powder, and an ounce of the tincture, have alike 
proved fatal. 

Treatment,— Evacuation of the stomach by the 
use of the stomach-pump, syphon-tube, or an emetic 
is the first indication in poisoning by cantharides. It is 
best to thoroughly wash oat the stomach. Mucilagi- 
nous dnnks, white of egg (not the ^k), and demul- 
cents, may he freely given ; but oil many form is to be 
avoided, as tending to dissolve cantharidin. Opium 
by the mouth or rectum, or the hypodermic injection 
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of one-third of a grain of morphine is advisable. 
Leeches to the region of the bladder, warm fomenta- 
tions, and warm sits-baths may afford relief. Chloral 
hydrate should also be given or the patient kept 
cautiously under the influence of chloroform. 
Collapse may be met by ammonia and other stimu- 
lants. The hypodermic injection of ether is useful. 
There is no known antidote for cantharidin. 

Thomas Stevenson. 

CAPE OF GOOD HOPE.— A warm, generally 
dry climate, but very variable, and liable to sudden 
storms. See South Africa; and Climate, 
Treatment of Disease by. 

CAPILLARY BRONCHITIS.— Inflammation 
involving the minute bronchial tubes. See Bronchi, 
Diseases of. 

CARBOLIC ACID, Poisoning \i^.—See 
Poisons. 

CARBONIC ACID, Poisoning by— The in- 
halation of carbonic acid causes injurious or fatal 
results, according to the length of time and degree 
of concentration. Carbonic acid accumulates in large 
quantities, almost undiluted, in pits, cellars, wells, 
mines (especially after explosions, constituting what 
is called cnoke-damp), volcanic grottoes, fermenting- 
vats, lime-kilns, &c. A continuous contamination 
of the atmospheric air with carbonic acid goes on 
from the respiration of animals and the combustion 
of fuel. The generation of CO, by a human being 
averages about 0*6 cubic foot per hour ; that of an 
ordinary gas-burner 2 cubic feet of COj for every 
one of gas burnt ; that of an oil lamp relatively 
more. The gradual exhaustion of oxygen and pro- 
portionate accumulation of carbonic acid in ill- 
ventilated apartments is one of the factors of the 
evil results of bad ventilation, but not the only one, 
as other animal exhalations contribute largely to the 
result. 

As a rule excess of carbonic acid means corre- 
sponding deficiency of oxygen ; an atmosphere con- 
taining 3 to 4 per cent, produces hyperpnoea, and 
10 per cent cannot be inhaled without causing great 
distress. Haldane breathed air containing 18 *6 per 
cent for a minute and a half to two minutes, which 
caused hyperpnoea, cyanosis, and confusion of mind ; 
such a percentage of carbonic acid, and probably 
one much lower, could not be long inhaled without 
causing death. Much less than tins causes injurious 
consequences if long inhaled ; and less than 2 per 
cent, cannot be breathed for any length of time with 
impunity. 

If the amount of oxygen be not correspondingly 
diminished, carbonic acid, if present in sufficient 
quantity in the atmosphere respired, will still act 
fatally. Thus Bernard found that a bird died 
instantaneously in an atmosphere of equal parts 
of oxygen and carbonic acid ; and Snow found 
that 20 per cent, of carbonic acid in an atmosphere 
containing the normal proportion of oxygen soon 
proved fatal to small animals, and that even Z2 per 
cent might cause death after a longer interval. 

Symptoms.— U ndiluted carbonic acid is not 
r^dily inhal^, as it tends to induce spasm of the 
glottis, but immersion in such an atmosphere is 
rajndly fatal. It seems to act as a narcotic. The 
patient falls down prostrate and insensible, andl 
death occtu^ almost immediately. T^ effect is 
teen occasionally when labourers incautioa^y de« 


scend an old well, or when miners enter a region 
filled with choke-damp. Not infrequently several 
fall victims, as one goes to sec what has happened 
to the other and meets the same fate. 

When the carbonic acid is more diluted, the sym- 
ptoms are headache, giddiness, and sense of oppres- 
sion, followed by drowsiness, and singing in the ears. 
Ultimately a condition of insensibility ensues, with 
stertorous breathing and muscular prostration ; death 
usually occurring quietly and without convulsions. 
If the excess of carbonic acid coincides with de- 
ficiency of oxygen, we have, in addition to the 
essentially narcotic effects of carbonic acid, the 
dyspnoea and other symptoms of asphyxia. See 
Asphyxia. 

Post-mortem Appearances.— These are largely 
those of asphyxia, namely, a general engorgement 
of the venous system. This is generally seen in the 
brain, more frequently than in asphyxia pure and 
simple. The blood is dark and fluid. The haemo- 
globin is completely reduced. Animal heat is said 
to be retained long after death, and rigidity is well 
marked and enduring. 

Pathology. — As has already been said, carbonic 
acid does not merely act as a negative asphyxiant by 
taking the place of oxygen, but has a distinctly toxic 
narcotic effect. Very frequently in cases of poison- 
ing by carbonic acid there is a combination of 
asphyxia, essentially due to deficiency of oxygen, 
with the narcotic symptoms due to carbonic acid. 

Treatment. — i . Prophylactic. — Caution should 
be exercised in exploring wells, mines, &c., where 
there is any likelihood of the accumulation of 
carbonic acid. The introduction of a lighted candle 
is a rough and ready test of considerable value. The 
mere fact of a candle continuing to burn in an 
atmosphere is no test of its being respirable with 
impunity, for a candle will burn in an atmosphere 
containing 10 per cent, of carbonic acid if the 
oxygen is present in the normal amount. If car- 
bonic acid reaches the proportion of 16 per cent, 
the candle will be extinguished. If a candle is ex- 
tinguished the atmosphere should be regarded as 
unsafe. If carbonic acid is present, it should be 
expelled by creating a draught of some kind. Thus 
wells may be swept by some such contrivance as an 
inverted umbrella, and a stream of air or steam can 
be directed into enclosed spaces. 

2. Restorative . — Artificial respiration and its 
various accessories are needed to restore a person 
actually in a state of coma from carbonic acid. 
This treatment, of course, is subsequent to instant 
removal from the impure atmosphere. Pure oxygen 
should also be administered if at hand. See Arti- 
ficial Respiration ; and Resuscitation. 

D. Ferrier. 

J. Dixon Mann. 

CARBONIC OXIDE, Acute Poisoning by.— 
On account of its cumulative action, carbonic oxide 
is a much more dangerous toxic agent than carbonic 
acid. Pure carbonic oxide is rarely generated out 
of the chemical laboratory, but it is not infrequently 
met with in admixture with other gases. The most 
common sources of carbonic oxide as a poison are : — 
(l) illuminating gas, whether ordinary coal-gas, 
which contains from 5 to 8 per cent, of carbonic 
oxide ; or carburetted water-g^, which contains 20 
per cent, or more ; (2) the fumes given off from 
Duming charcoal, from imperfectly fitted slow-com- 
bnsdoa-stoves, from brick-kilns, from certain ex- 
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plosives used in mines, and from the combustion of 
inflammable materials in the interior of buildings 
which arc on hre. 

The toxic effects produced by carbonic oxide are 
determined by two conditions: the percentage of 
the gas present in the atmosphere which is inhaled, 
and the duration of the inhalation. From ex pen* 
ments made on himself, Haldane came to the con- 
clusion that o 05 per cent, of carbonic oxide in 
otherwise normal air produces distinct toxic sym- 
ptoms in man, and that 0*2 per cent causes urgent 
symptoms. One per cent is usually accepted as a 
fatal admixture. A concentrated atmosphere of 
carbonic oxide rapidly causes death ; a more dilute 
atmosphere of not less than 1 per cent, is equally 
fatal if the period of inhalation is prolonged 

Pathology. — The powerful toxic action of car- 
bonic oxide IS due to its affinity for haemoglobin, 
which IS 140 times greater than the affinity of oxygen 
for haemoglobin , the consequence is that when car- 
bonic oxide IS inhaled it displaces the oxygen of 
the haemoglobin and forms carboxyhaemoglobin, 
which IS a much more stable compound than oxy- 
haemoglobin Blood thus changed is unable to take 
up oxygen , consequently internal respiration is ar- 
rested and death takes place from asphyxia 

Carboxyhaemoglobin is bright red in colour and 
yields a two-banded spectrum like that of oxyhaemo- 
globin, except that the bands are slightly nearer the 
violet end of the spectrum {ste Spectroscope 
IN Medicine, Plate) A reducing agent such as 
ammonium sulphide, which changes the spectrum of 
oxyhaemc^lobin to that of reduced haemoglobin, pro- 
duces no alteration in the spectrum of carboxy- 
haemoglobin ; in other words, carboxyhaemoglobin 
IS irreducible, which accounts for the blood retain- 
ing Its bright colour, although death is due to 
asphyxia. Death usually occurs before the whole 
of the haemoglobin is converted into carboxyhaemo- 
globin, and recovery is possible if there is enough 
free haemoglobin left to carry on internal respiration 
until the carbonic oxide is dissociated from the rest of 
the haemoglobin , for, although a stable compound, 
carboxyhaemoglobin passing through lungs respiring 
pure air tends slowly to part with its carbonic oxide, 
the haemoglobin thus liberated regaining its oxygen- 
carrying function 

Symptoms — A sensation of heaviness in the 
head, dizziness, noises in the ears, oppression in the 
chest, vomiting, muscular feebleness, followed by 
complete relaxation of all the muscles, including 
the sphincters, drowsiness merging into coma, 
hyperaemic conjunctivae, dilated insensitive pupils, 
cold surface, small thready pulse, and frequently 
froth on the lips, are the chief results of a fatal dose 
of carbonic oxide Convulsions and vomiting not 
infrequently precede death 

Post-mortem Appearances, — Externally — 
The appearance is very characteristic; the whole body 
is more or less light red in colour, almost the colour 
of a child with scarlet fever ; the post-mortem stains, 
instead of being dull red or slate-coloured, are a 
bright pink. Cadavenc rigidity is well marked and 
passes off slowly. 

Internally , — The blood is cherry-red in colour 
and IS fluid ; the viscera generally are much lighter 
in colour than is usual, especially the intestines, 
which are charactenstically pink. The lun« may 
be oedematous, and the trachea and bronchi may 
contain froth. The blood and the tissues resist 
putrefaction for a very considerable time. 


Carboxyhaemoglobin may be recognised by its 
spectroscopic appearances. Any hemoglobin, how- 
ever, which remains free undergoes reduction as 
usual, the result being that the persistent bands of 
carboxyhaemoglobin are supenmposed on the brood 
band of reduced hemoglobin. It some of the blood 
in a test tube be diluted with 20 times its volume 
of water, and an equal volume of a solution of sodium 
hydrate (sp. gr. i 34) be added, a bright red colour 
IS produced , normal blood similarly treated yields 
a dirty brown colour 

Treatment. — The elimination of the poison is 
effected through the lungs ; but, the process being 
slow, prolonged artificial respiration is required, 
along with the inhalation of oxygen. External 
warmth should be maintained and stimulants ad- 
ministered, either brandy by rectal injection or ether 
subcutaneously Bleeding to a limited amount, fol- 
lowed by transfusion of defibnnated human blood, 
has occasionally proved successful 

J Dixon Mann 

CARBONIC OXIDE, Chronic Poisoning by 
Cases of chronic poisoning by carbonic oxide may 
occur among individuals who work for long hours in 
imperfectly ventilated rooms heated by slow-com- 
bustion stoves; among fumacemen and stokers; 
among workmen engag^ in the production of water- 
gas ; and, since the introduction of water-gas as an 
illuminant has become so common, in ordinary dwel- 
ling-houses where there is very slight leakage from 
the gas-fittings 

Symptoms — The early symptoms are headache, 
neuralgic pains, anaemia, breathlessness, along with 
general indications of defective nutrition. Later on 
peripheral neuritis may supervene. 

Treatment — Removal from the influence of 
the poison with general symptomatic treatment will 
fulfil all the indications. 

J Dixon Mann. 

CARBUNCLE {carbunatlusy a small coal-~ 
carbo) — Synon. ; Fr, Anthrax ; Ger Karbunkel. 

Definition — A carbuncle is an inflammatory 
swelling of variable size commencing in the pilo- 
sebaceous follicles, spreading into the adjacent skin 
and subjacent subcutaneous tissue, and causing gan- 
grene of a part of the above structures It is accom- 
panied by general symptoms which are often serious. 
A carbuncle is essentially an accumulation of boils 
aggregated together and compUcated with local in- 
flammation of the subcutaneous tissue 

^Etiology — Carbuncles are more commonly 
met with m the male sex and m old age ; they are 
rare in infancy and childhood Local irritation plays 
an important rdle A carbuncle may originate in 
a furuncle, especially in cachectic states. Cachexia 
predisposes to carbuncle by lowenng the resistance 
of the tissues to invasion by the Staphylococcus 
pyogenes aureus Fati^e, over-indulgence m 
alcemol, and Bnght*s disease are prraisposing 
causes The chief predisposing cause, however, is 
diabetes mellitus. Indeed the diabetic con- 
dition is often first discovered on testing the urme 
for sugar m a pauent suffering from carbuncle. It 
must be remembered, however, that temporary 
glycosuna may be assorted with a carbuncle. 

Site. — C arbuncles may be found on any port of 
the body, particularly where the skin is thick, as on 
the nape of the neck and the back. Carbuncles 
are generally single, but they are frequently aur- 
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rounded by a circle of daughter-furuncles due to 
infection with staphylococci contained in the puru- 
lent discharge. 

Symptoms. — Malaise, anorexia, headache, and 
slight febrile disturbances may precede the dis- 
covery of any local lesion. In a short time, how- 
ever, a swelling, acutely painful on pressure, dusky- 
red in colour, and of brawny hardness, is seen in the 
skin. At first this swelling presents the appearance of 
a large boil, but it increases more rapidly in size and 
prominence while a purplish hue develops in its 
centre. A little later, vesicles appear on the sur- 
face ; these contain blood-stained serum, but this is 
quickly replaced by pus. The pustules rapidly 
burst, and the true skin is thus exposed, dotted 
with yellowish purulent spots which soften and 
leave orifices honeycombing the skin and discharging 
pus. At the bottom of these openings a greenish- 
white slough is generally visible. Pain is a nearly 
constant symptom. It is usually lancinating and‘ 
frequently so severe as to prevent sleep, thus 
markedly a^ravating the patient’s condition. 

Varieties. — Two distinct types of carbuncle 
may be described : — ( i ) Small or medium-sized 
circumscribed carbuncles. — These vary in size from 
that of a grape to that of a small orange ; they 
have a well-defined margin and the sloughs usually 
separate in small shreds. With the separation of 
the sloughs the gangrenous process ends and heal- 
ing commences, the malaise and fever rapidly dis- 
appearing. 

(2) Large diffuse carbuncles. — These indicate a 
condition of extreme gravity and are accompanied 
by severe local symptoms and marked constitutional 
disturbance. From the first there is no tendency 
for the carbuncle to become defined, as in the more 
benign form. It seems to be constantly extending 
its periphery, continuously invading the neighbour- 
ing structures. Such carbuncles may cover a super- 
ficial area of 100 to 150 square inches, and may 
thus involve the greater part of the back, reaching, 
in extreme cases, from the occiput to the lumbar 
region, and laterally from one acromion process to 
the other. Even after the greater part of the 
slough has been discharged spontaneously, or has 
been removed surgically, extension of the infective 
rocess may still occur at the periphery of the car- 
uncle. In such cases, huge Roughs, consisting of 
subcutaneous tissue and even in some cases pieces 
of deep fascia, may be extruded through the crater- 
like opening. The deep fascia, however, gene- 
rally forms an efficient barrier restraining the further 
spread of the disease. In these diffuse carbuncles 
the temperature may range from 104® to 105® F. 
Drowsiness and coma or delirium are not infre- 
quent. In the worst cases pyaemia or septicaemia 
may supervene. 

Not infrequently, even after the separation of the 
slough, death remits from the prolonged suppura- 
tion and exhaustion. Large sloughs require many 
days to separate sponuneously, and the healing 
jprocess is at best slow and tedious. Six weeks to 
four months, according to the size of the carbuncle, 
will be reqmred before the healing process is com- 
plete. When, however, billing has taken place, 
the resultii^ scar is generally much than 

would have naturally been anticipated. 

The carbuncle commonly met with in diabetic 
mhje^ is rf the grav^t danger. It is generally of 
tht diffuse variety ; its onset is sometimes 
gtadnal and insidious ; and, even when the swel- 


ling is very large, the fever and pain are generally 
only moderate in d^ree. The gangrenous and 
ulcerative processes are always extensive, and con- 
tinuous infection of the margins of the carbuncle is 
frequently seen. Healing either does not take 
place or is very much retarded. 

Among the most frequent complications may be 
mentioned erysipelas, infective spreading cellulitis, 
septic phlebitis (especially serious in carbuncle of 
the face), and suppuration either around or under- 
neath the carbuncle, or in other parts of the body 
(pyiemic abscess). 

Prognosis. — This depends upon the nature of 
the lesion, whether small and circumscribed, or 
large and diffuse ; upon the presence or absence of 
complications ; and very largely upon the general 
condition of the patient and the existence of any of 
the predisposing causes. 

The mortality in small circumscribed carbuncles, 
in the absence of any dyscrasia and of any compli- 
cations, is low ; but it is quite otherwise in large 
diffuse carbuncles. In these the mortality is at 
least 10 per cent, in non -diabetic cases, and 35 per 
cent, in those suffering from diabetes. In the 
markedly gangrenous type occasionally met with in 
diabetics, death results almost invariably. 

Diagnosis. — In its early stages a carbuncle may 
be mistaken for a boil, and indeed often commences 
as such. The essential difference between the two 
conditions is that the infiammatory induration is 
subcutaneous in a carbuncle, not purely cutaneous as 
in a furuncle. 

Treatment. — General , — To combat the pain 
and to enable the sufferer to obtain sleep, opiates 
are generally necessary. 

In diabetics codeine in doses of half a grain 
every six hours is preferable to opium. During 
the febrile stage ample fluid nourishment, e.g. 
milk, chicken-broth, meat-essences, and gruel, 
must be given, and these should be peptonised 
if digestion is much impaired. During the separa- 
tion of the sloughs and the healing of the resulting 
surface tonics and generous diet are required. 
When the patient is passing into a poisoned 
adynamic condition, liberal stimulation with 
alcohol is urgently called for. Alcohol, however, 
is best avoided in the early febrile painful stage, as 
it generally increases the sufferings of the patient. 

Local , — In the early stages abortive treatment 
may be tried, but owing to the inflammatory 
process having its seat largely in the subcutaneous 
tissue, abortive treatment is not nearly so effectual 
as in furunculosis, in which the condition is purely 
cutaneous. Good results are, however, generally 
obtained by smearing the surface of the inflamma- 
tory swelling with the following ointment : IJ, acidi 
carbolici cryst. gr. xx, extract, ergotae liquid, ss, 
zinci oxidi 5) ss, lanolin ad |ri. Even if this fail, as 
it generally does, to arrest the carbuncle, it lessens 
the pain and inflammatory congestion {see Boils). 
Warm antiseptic fomentations may also be employed. 
The application of caustics is al wa^ to be condemned. 

The local surmcal treatment of the majority of 
carbuncles, in which it is clear that suppuration has 
occurred or is about to occur, consists in either 
excisiofi or incision. 

Excision may be employed for circumscribed 
carbuncles not exceeding an orange in size. An 
oval or circular incision is made outside the 
diseased margin, and the mass is directed out 
down to the mp fescia. The risk in this opera- 
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tion IS that of infection of the wound ; hence it ii 
essential that the mass be not burst or cut into 
during the excision, and that the raw surface be 
painted with a strong antiseptic, preferably with 
liquefied pure carbolic acid. An antiseptic dressing 
IS then applied, and later on skin-grafting after 
Thiersch’s method may be necessary Little loss 
of tissue IS occasioned by excision, as the greater 
part of the skin and subcutaneous tissue removed 
would in all probability have sloughed. The 
advantage of the method is that in successful 
cases, i.e those in which infection of the raw 
surface is avoided, the pain disappears at once and 
the patient is saved from the suppuration and risk 
of septic complications which a carbuncle frequently 
entails 

Incision, preferably combined with the cutting 
away and curetting of all the infected and sloughy 
tissues, is the method of treatment commonly 
adopted in all large carbuncles, and in those of 
medium size which are not well circumscribed, i.e. 
have no definite indurated margin 

The incisions may be crucial or multiple accord- 
ing to the dimensions of the carbuncle They 
must in all cases extend to the extreme periphery 
of the carbuncle and traverse the entire depth of 
the infected area Incision alone relieves tension 
and facilitates the discharge of pus and sloughs, 
but It should be in all cases combined with the 
removal of the sloughs and infected honeycombed 
skin This removal is often a tedious matter, but 
by the use of scissors and curette the entire necrotic 
tissue can generally be removed The bleeding 
may be free, but is always arrested by pressure 
The large raw wound must now be freely painted 
with pure carbolic acid and stuffed with antiseptic 
gauze wrung out of i to 30 carbolic solution or i to 
2,000 biniodide of mercury lotion Until the wound 
has cast off all its slough and has assumed a clean 
granulating appearance, it is necessary to dress it 
daily with gauze and to wash the surface with an 
antiseptic solution To hasten the process of 
cicatrisation, skin-grafting by the method of Thiersch 
will frequently be found necessary 

In certain cases of carbuncle, in which the 
general symptoms are very slight and the pain is 
very moderate, no operative treatment is called for ; 
the carbolic acid and ergot ointment, or hot 
antiseptic fomentations, may be applied, and the 
carbuncle allowed to extrude its sloughs spon- 
taneously Carbuncles on the face, owing to the 
gravity of the complications (septic phlebitis, 
meningitis, orbital cellulitis, &c ) which frequently 
attend them, call for immediate incision and 
disinfection of the purulent focus of infection (se€ 
Boils). Herbert F. Waterhouse. 

CARCINOMA.— Cancer. 

CARDIAC DISEASES,— Sta Heart. 

CARDIALQIA (icopdfa, the heart; and 
pain) — A synonym for heartburn, originating in a 
popular impression that this painful sensation, 
which starts from the epigastrium, is connected 
with the heart. See Heartburn. 

CARDIOGRAPH (aopSIo, heart; and ypdi^, I 
write) — This is an instrument for recording the 
impulse of the heart against the chest-wall. The 
graphic traang so obtained is known as a eardio* 
gram, Chauveau and Marey introduced this method 


cff observation in x86i. The principle is as follows : 
a small button applied over the so-called apex-b^t 
transmits the variations of pressure which it re- 
ceives to the rubber membrane of a small air-tight 
capsule. This receiving tambour, as the capsule is 
called, is connected by rubber-tubing to a recording 
tambour, upon the rubber-membrane of which is 
attached a lever Every movement of the button is 
thus transmitted bv the air enclosed in the appara- 
tus to the lever, wmch records the magnified move- 
ment upon the smoked paper of a revolving 
cylinder. 

In France the term * cardiograph ’ is applied also to 
a form of the instrument so moaificd Jthat the small 
recording tambour can be introduced through the 
carotid artery or the jugular vein of a horse or d<», 
into the aorta and left ventricle, or into the right 
auricle and right ventricle, as the case may be The 
graphic records of the pressure in these different 
chambers of the heart are of value in the interpre- 
tation of the tracing obtained with an ordinary 
cardiograph applied to the chest-walL 

The curve obtained with the cardic^raph has 
been the subject of much discussion, but most 
authorities give a curve similar to fig i It con- 
sists of (i) a very steep -ascending limb, (2) a plateau 
with three small waves, and (3) a very steep descend- 
ing limb The slight undulation cCj) is due to the 
contraction of the 
auricles forcing 
blood into the 
ventricles The 
steep ascent b-c is 
caused at its be- 
ginning by the 
filling, and then 
by the contraction 
of the ventricles, 
which is main- 
tained until Cy 
when the aortic and pulmonary valves are closed. 
The steep descent tf-/ is due to the relaxation 
of the ventricles. The opening of the sigmoid 
valves occurs according to some authorities at the 
point marked *, according to others at e The first 
sound of the heart begins soon after the nse at ^ ; 
the relation of the second sound to the cardic^raphic 
curve IS doubtful some state that it begins at 
others at / The cause of the undulations upon 
the systolic plateau c-t is uncertain, but they are not 
due to imperfections in the recording instrument 
Roy and Adami think that they are caused by a 
want of synchronism in the contraction of the dif- 
ferent parts of the ventricle. Marey holds that they 
are due to retrograde waves from the aorta towaim 
the left ventricle 

The cardic^ram is a complex curve ; it represents 
not only changes due to the contraction of the 
cardiac muscle, but also changes m the ventncular 
blood-pressure and in the volume of the heart. 
Further, it is necessary to remember that the position 
of the heart m relation to the chest-wall vanes 
dunng the different phases of the cardiac cycle, and 
that the resistance and thickness of the intercostal 
spaces differ even in healthy subjects. 

According to Marey and his f^wm the caidio- 
mm IS a curve of the intra-ventricular pressure, but 
this view has been contested by many physioli^^ 
and physicians in this country and in Gernumy. 

The practical value of the caxdiogiE^ in diiucal 
medicine is very limited, and it must confessed 



Fig I — Curve of the impulse of the 
heart of man (after lVlare> ) 
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that the tracings obtained by its use are liable, 
owing to the dimculties of interpretation, to lead to 
erroneous conclusions. Further, there are great 
difficulties in obtaining t3rpical tracings even in per- 
fectly healthy men ; in many cases, owing to the 
conformation of the chest, the development of 
muscle or adipose tissue, or extensive overlapping 
of the lung, the apex-beat is obscured and does not 
give sufficient impact to yield a typical curve. 
Another source of difficulty often expenenced is the 
movement of the chest- wall in respiration. Roy and 
Adami state as the result of their numerous experi- 
ments tlmt * the cardiographic curves from man have 
not as yet been found fittw to give much informa- 
tion regarding the action of the heart either in health 
or in disease.’ 

The chief value of the cardiograph is in the 
determination of the beginning and end of the ven- 
tricular systole. It can also be used for recording 
the pulsation of aneurysms, and for this purpose it 
is sometimes advisable to replace the receiving 
tambour by a glass funnel, which can be pressed 
down upon, and made to enclose the area of skin 
under which the pulsation is observed. 

M. S. Pembrey. 

CARDIOLITH.—^’^ Concretions. 

CARIES (cart^Sy rottenness). — A destructive 
inflammatory disease of bone, analogous to the 
ulceration of soft tissues. Su Bone, Diseases of. 

CARLSBAD, in Bohemia. — Thermal alkaline 
sulphated waters. Su Mineral Waters. 

CARMINATIVES {carfninoy I card, or cleanse). 
Definition. — Substances that aid the expulsion 
of flatus from the stomach and intestines, and 
relieve griping. 

Enumeration. — The principal carminative 
remedies are— the Essential Aromatic Oils, for 
example. Peppermint and Cloves ; Chloroform j 
Charcoal ; Ethers ; and Camphors, and substances 
containing them. 

Uses. — The uses of carminatives are sufficiently 
indicated in the preceding definition. They are 
extenavely administered in cases of flatulent dys- 
pepsia, especially when it is associated either with 
disease or disorder of the heart, or with a nervous 
or hysterical state of the system. A combination of 
several different carminatives is usually more success- 
ful than the exhibition of a single drug, one of the 
best being a mixture containing Spirit of Ether, 
Aromatic Spirit of Ammonia, and Tincture of 
Orange. Given along with antacids they are useful 
in correcting acidity, as in the favourite Soda-mints ; 
and they are frequently prescribed with purgatives 
to prevent pain — an application illustrated by the 
official Compound Rhubarb Pill. 

T. Lauder Brunton. 

CARNIFICATION {caro, flesh; and I 
become). — A condition of Ae lung in which it 
resembles flesh. The term was formerly applied to 
the transformation of any tissue into a flesh-like 
substance. See Lungs, Collapse of. 

CARPHOLOQY chaff; and Aiyw, I 

collect).— The movements of the hands and fing ers 
observed in certain delirious patients, as if they 
were searching for or gathering imaginary objects. 
A fiiiiuliar illustration of the act is ‘ racking of the 
bedclothes.* Typhoid Fever. 


CARTILAGE, DISEASES OF 

CARPO-PEDAL CONTRACTIONS. — Seg 
Tetany. 

CARRION’S DISEASE ( Verruga Peruana ). — 
This name is applied to a remarkably infectious 
disease, usually characterised by the formation of 
multiple granulomatous tumours on the skin. Its 
course in such cases is chronic or subacute, but it 
may also run an acute course and frequently termi- 
nate fetally. 

At present it has been mentioned as occurring 
only in the moist valleys of the Andes of Peru, at an 
altitude of from one thousand to three thousand 
metres. On the Oroya Valley Railway Extension, 
50 per cent, of the engineers and 75 per cent, of the 
European navvies di^ of the disease. The disease 
appears to be very strictly limited to these localities. 

Three clinical types are described : the simple 
eruptive form, the rheumatic form, and an acute 
form which may kill the patient in a few days, 
before the eruption has had time to appear. The 
last type has also been described as Oroya Fever. 
The identity of the chronic verrucous form and 
Oroya Fever was established when Daniel Carrion, 
a Peruvian student, inoculated himself yfith verruga, 
the lesion of the chronic type, and died in nineteen 
days from the acute form of the disease. 

Careful investigations have been carried out both 
in the benign and in the malignant types of the 
disease. Several organisms have been described in 
the wartlike granulomata, but no specific organism 
has yet been isolated. 

This malady affects persons of all ages ; and 
animals, such as mules, suffer from a slightly 
specialised form of the disease. 

James Galloway. 

CARTILAGE, Diseases of.— Svnon. : Fr. 
Maladies du Cartilage ; Ger. Knorpclkrank* 
heiten. 

Cartilage being generally non-vascular, its inflam- 
mation is of a modified type, and may present 
degenerative changes as the result of impaired 
nutrition. In uncomplicated disease of cartilage 
there is no inflammatory exudation, and when 
lymph or pus is found in a joint, it is obvious that 
other structures have become inflamed. In those 
cartilages in which vessels are found, e.g. rib- 
cartilages, true central inflammation may occur. 
When cartilage has been destroyed it may be re- 
placed by fibrous tissue or bone, but it is never 
reproduced. 

I. The ensiform and costal cartilages, vrith those 
of the trachea and larynx, show a great tendency 
to ossification, as the result of senile changes ; they 
are also liable to necrosis. The articular cartilages 
never ossify, but large or small portions of them 
may perish and be detached, in consequence of 
some interference with their supply of nutriment 
from the subjacent bone. In pyaemic joint-effusions 
the cartilage softens, and is rubbed off the most 
prominent portions of the articular surfaces in 
a manner quite characteristic. In osteo-arthritis, 
one of the earliest of the pathol^cal changes 
occurs in the articular cartilage. The cells pro- 
liferate, the primary capules enlarge and fill with 
secondary capsules, and the matrix fibrillates and 
softens. By de^ees the cartilage is worn off the 
central part of the articulation, exposing the bone 
underneath ; laterally, where the pressure and fric- 
tion are less, the caitUage-cells proliferate and form 
a tuberculat^ margin, which subsequently ossifies. 
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2. The cartilages of the epiglottis, ears, nose, 
eyelids, and Eustachian tubearehableto» 4 :tfnr/MM, 
especially of the syphilitic variety ; in these cases 
the disease commences in the skin or mucous 
membrane, and spreads to the cartilage by 
contiguity. 

3. The cartilage of the external ear is often the 
seat of * chalk-stones ’ in gouty persons, and similar 
deposits of urate of sodium are found in the articular 
cartilages. 

4 The epiphysial cartilage may be the seat of 
inflammatory changes^ generally very acute, which 
lead to separation of the shaft from the epiphysis, a 
condition which, whether the result of disease or 
accident, is of great moment, inasmuch as the 
destruction of this layer of cartilage may check 
further growth at this end of the bone 

Epiphysitis may occur as a pnmary disease ; in 
other cases inflammation may spread from the 
extremity of the diaphysis Syphilis, especially of 
the inhented form, is the most common cause of 
this disease Injury, particularly in strumous 
children, is also a factor in its production The 
acute form is often associated with general septi- 
caemia, and is followed by destructive changes 
in the adjacent joint In children who suffer from 
the syphilitic form of the disease, the joint is 
generally preserved and the subsequent growth of 
the bone little impaired 

5 Cartilage is not primarily attacked by cancery 
but It may become involved by the spread of a 
malignant tumour. The epithelial form of cancer 
not infrequently extends from the mucous or 
cutaneous surface, in which it onginated, to the 
subjacent cartilage 

6 The articular cartilages are liable to certain 
structural changes as the result of disturbed nutri- 
tion ; and the nbro-cartilages are also subject to the 
same abnormal conditions 

Ulceratiofiy absorption^ degeneration of cartilage^ 
are terras used to denote a series of destructive 
changes which take place in the substance of 
articular cartilage, and lead to its partial or 
complete removal These changes may originate 
in the cartilage itself, or they may be secondary to 
disease of the bone or synovial membrane ; however 
this may be, the morbid action is the same, and 
consists in increased cell-development, with disinte- 
gration of the hyaline substance The cartilage-cells 
become enlarged, filled with nucleated corpuscles, 
and arranged irregularly. The matnx softens ; and 
in acute cases rapidly disintegrates and is discharged 
when the disease is more chronic, it splits up into 
fibres which remain attached by one end to the 
cartilage, and at the other project loosely into the 
interior of the joint, giving a villous appearance to 
the affected spot. The remains of the cartilage are 
ultimately converted into fibrous tissue, and con- 
stitute the sole medium of repair when a cure is 
effected. The different app^rances which the 
affected cartilage presents under different circum- 
stances have leaf to the several terms ftbrousy f<^lyy 
and granular degeneration being applied to this 
disease, in the belief that they were really distinct 
pathological conditions. Changes of this kind 
may be primary, as in osteo-arthritis, but they 
are commonly secondary to disease in the articular 
ends of the bones, the result of i^phiUs, tuberculosis^ 
or injury. See Joints, Diseases of. 

W. Mac Cormac. 

W. Cecil Bosanqvbt. 
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CASEATION (casern, cheese). — This name is 
applied to a peculiar process by which masses of 
tissue are converted into a yellowish-white, pulpy 
material, somewhat resembhng cream-cheese. It 
IS seen chiefly in tubercular foci, but a similar 
degeneration is met with in the central portions of 
gummata, and in nodules of carcinoma and sarcoma : 
it may aliM be found m connection with some of the 
rarer irntant organisms, such as the actmomyces, 
the bacillus of pseudo-tuberculosis, and certain 
moulds (aspergillus). The tubercle-bacillus appears 
to secrete a peculiar aad substance which has the 
power of causing necrosis of tissues : the process is 
assisted by the tendency to fatty d^eneration that 
exists in the centre of a tubercular mass, owing to 
the blood-supply being cut off by contraction of the 
fibrous tissue formed around it The occurrence of 
caseation in individual tubercles before fibrosis has 
occurred, shows that the action of this latter cause 
IS not indispensable. In gummata the nutntion 
of the central portions is defective owing to 
narrowing of the blood-vessels by syphihtic endar- 
teritis In tumours the growth of cells is so rapid 
that the mass outgrows its blood-supply, while it is 
possible that the celb thus rapidly and irregularly 
formed are themselves of deficient vitality The 
affected cells become first granular, then fatty, and 
finally all structure m the part is lost and the 
tissue IS converted into a mass of soft amorphous 
debris At the penphery of the caseous portion 
some free nuclei may be seen lying amidst the 
degenerative products, since these bodies resist the 
process of disintegration longer than the protoplasm 
of the cells. The caseous material consists of fatty 
granular particles, leucocytes, cholestenn-crystals, 
and a certain amount of fluid exuded from the 
lymphatics. The fate of caseous foci vanes in 
some instances they dry up and become infiltrated 
with calcium-salts, giving nse to masses of stony 
hardness ; in others softening occurs and the caseous 
mass IS converted into a milky fluid somewhat 
resembling pus. Cavities filled with this material are 
known as chronic or cold abscesses. Caseous masses 
are frequently met with in the bronchial, mesentenc, 
and cervical lymphatic glands, and m the lungs, 
brain, and bones. In the great majonty of cases 
they are due to tuberculosis, but the existence of 
caseation is not by any means pathognomonic of 
lesions due to this cause. 

W. Cecil Bosanquet. 

CASTS (derived from the Middle English word 
casten, which is adapted from the Old Norse 
kasta, to cast or Mnw).— Synon. . Fr. Cyhndres ; 
Ger. Cylindem. 

Definition.— A term applied to moulds of 
gland-tubules and hollow viscera thrown off in 
certain states of disease 

Classification — The varieties of casts met 
with may be thus grouped . — 

A.--CAST3 OF Gland-Tubules. 

Blood-casts. 

L«ucocyte-casts. 

Effithelial casts. 

Granolac casts. 

L Of the UHniferous , Fatty casts. 

Tubulee * Wax^ casts. 

Hy^ne casts. 

Cylindioids. 

Bacterial casts. 

. Pseudo-casts. 
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tl. Of the Seminal Tubules. 

III. Of the Gastric Tubules. 

IV. Of the Blle-duots. 

V. Of the Cutaneous Glands. 

B.— Casts of Hollow Viscera and Pas- 
sages. 

I. Of the Alimentary Canal. 

II. Of the Urinary Bladder. 

III. Of the Female Genital Passages. 

IV. Of the Respiratory Passages. 

A.— Casts of Gland-Tubules. 

I. Of the Uriniferous Tubules. — Though 
it is known that renal casts may be formed in any 
part of the kidneys, their exact mode of origin is still 
unsettled. According to one view they are formed 
by exudation of the blood, and due to the rupture 
of engorged vessels ; according to another by transu- 
dation of blood-plasma, which in its passage through 
the renal epithelial layer undergoes some modifi- 
cation of composition ; a third speculation is that 
they are due to a secretion from the cells of the 
tubules which have undergone some pathological 
change ; while a fourth ascribes them to a fusing 
together of degenerated epithelial cells. Thus, in 
the last two instances the cells are directly, in the 
second indirectly or less directly, and in the first not 
at all concerned in the production of casts. It is 
uite possible, however, that these bodies may be 
erived in all the four ways ; but though it is 
customary to distinguish several modes of origin it 
will be found that more than one kind of cast is 
nearly always present in the same urine, and that 
different sorts are connected by transitional grada- 
tions. 

None of these views, however, explains very 
satisfactorily why casts which give the ‘ amyloid * 
reaction may exist alike with and without lardaceous 
change in the viscera ; nor do they account for the 
presence of hyaline casts in non -albuminous urine 
and under anephritic conditions. Moreover, there 
is not complete agreement as to nomenclature ; for 
while some writers distinguish between hyaline, 
colloid, waxy, fibrinous, and lardaceous casts, 
holding them to be of different composition and 
origin, others seem inclined to place all those 
cylinders having a homogeneous structure and a 
more or less transparent appearance in one cate- 
gory. The term ‘ granular cast * is somewhat unfor- 
tunate, for it includes casts which are composed of 
granules (intrinsic granulation) and casts covered 
with granules (extrinsic granulation). Very similar 
remarks apply to fatty casts ; every kind of cast is 
prone to exWbit fat-globules, but it is only when they 
are a very prominent feature that the term ‘ fatty ’ 
becomes an appropriate designation. Practically, 
however, there is unanimous agreement that casts 
are indicative of abnormal states of the kidneys, 
and are therefore of great clinical importance. 

In shape renal casts are mostly cylindrical, but 
not infrequently are bent and occasionally forked. 
In length they vary considerably : often quite short 
and stumpy, they not infrequently stretch right 
across the field of the microscope. In diameter 
they mostly range between and ijJj inch, the 
majority being of medium size, i.e. about inch. 

Caste are composed of an albuminous or of an 
albuminoid matrix, within which may be embedded 
epithelial cells and blood corpuscles, crystalsf e.g. oxa- 
lates, uric acid), oil-globules, and other particles, and 
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upon the surface of which may be deposited minute 
crystals, granular debris, oil-globules, pigment, and 
cells. 

When microscopical sections of diseased kidneys 
are examined, tubules may be seen to contain red 
corpuscles, whole or broken up ; leucocytes ; free 
epithelial cells, globose and otherwise altered ; 
granular debris and crystals ; but more frequently 
the contents of the tubules are cylinders composed 
of a homogeneous substance, which in appearance 
is more or less transparent or faintly granular. These 
moulds often exhibit colour-reactions similar to 
those of ‘ amyloid. ’ In connection with epithelial 
casts it may be mentioned that sections of the 
kidney in acute nephritis do not exhibit the loss of 
epithelium that might be expected from the ordinary 
inspection of the urinary semment, and this leads to 
the suspicion that many of these cell-casts are really 
leucocytic. In some cases of nephritis, however, 
the appearance of some of the tubules, owing to 
degenerative changes in the epithelium, presents a 
striking resemblance to granular casts. It is difficult 
to estimate the value of this observation, and too 
much importance should not be attached to it. 
Sometimes one cylinder inside another may be 
observed w situ. 

Blood-casts consist mainly of red corpuscles in- 
cluded in a fibrinous basis. They are indicative of 
acute nephritis (primary or secondary) and haemor- 
rhagic conditions of the kidney. In haemoglobinuria 
casts of disintegrated corpuscles may be present 
Blood-casts are of a yellowish colour and often have 
a coarsely granular appearance. See fig. l. 



Fig. I.— Blood-casts. 


Leucocyte -casts are composed of agglomerations 
of white blood-corpuscles, and when in the condition 
known as pus their presence is indicative of a sup- 
purative process, but casts from acute and subacute ne- 
phritis frequently contain large numbers of leucocytes. 

Epithelial casts are such as contain epithelium 
from the tubules, and their presence is indicative of 
a desquamative nephritis. The condition of the 
epithelial cells is very variable ; often of fairly 
normal appearance, they are sometimes so de- 



Fig. 9.— Hyaline casts. 


generated that they ate scarcely recognisable as 
such, and rather resemble a cylindrical aggregate of 
granules of variable size. Many cell -casts which if 
inspected in the unstained condition present ap- 
pearances resembling epithelium are really leuco- 
cytic. See fig. 3. 

Granular Under this term are included 

caste which exhibit a finely or coarsely granular 
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appearance. It includes casts composed of broken- 
up blood-corpuscles, degenerated epithelial cells, and 
casts containing fatty globules. A granular appear- 
ance IS also exhibitea when a hyaline matrix is 
covered with granular debris, minute crystals, fat- 
globules or crystals. Their diagnostic value is 
therefore variable and depends on their origin, but 
in most cases their presence is of unfavourable import 
and is indicative of nephritis. See fig. 5. 



casts are such as contain fatty globules or 
upon which oily spherules and fat -crystals are 
deposited The globules may be few or many and 
are of variable size If numerous, the casts have a 
granular appearance They are found in subacute 
and chronic nephritis, and are of unfavourable im- 
port when they can be assigned to a condition of 
progressive deterioration, but on the other hand 
fatty degeneration in casts may be indicative of 
resolution See fig 4 

Waxy castSf sometimes also called colloid^ are 
homogeneous, refracting cylinders frequently of large 



sire and sometimes giving the ‘ amyloid’ reaction with 
iodine and methyl violet. They are most frequent 
in chronic nephntis where there is much albumen in 
the unne The ‘ amyloid ’ reaction of these casts, 
however, is not a sure indication of the lardaceous 
change in the viscera, for it may be present when 
there is no lardaceous degeneration, and vice versa 
Hyaline casts are highly transparent and but little 
refractive cylinders of small to medium size They 
may be found in most cases of Bnght’s disease, most 



Fio. 5. — Granular casts. 


often in contracted granular kidney, but have been 
observed in non-albuminous urine and under con- 
ditions when nephntis could be excluded. See fig, 2. 

Cyltndrotds * — The name * cylindroids ’ has been 
given to certain long, colourless, nbbon-like bodies 
which may have some resemblance to hyaline casts. 
They are somewhat irregular in outline, are longi- 
tudinally striated, and give the mucin- reaction with 
acetic acid. They have been found in the urine of 


health and of disease, and most frequently in that 
of children. Whether they are of renal origin is 
uncertain, and albummuna does not always accom- 
pany them 

Bacterial casts , — Casts consisting of micro- 
organisms have been met with in septic affections of 
the kidneys They are distinguishable from other 
granular casts by their staining-reactions with 
amhne dyes, and by the regular shape and size of 
their constituent elements. 

Pseudo-casts — This term has been applied to 
certain artificial or accidental aggregates of minute 
crystals (e g urates) or granular d^bns which from 
their size and cylindncal shape simulate the ap- 
pearance of renal casts 

Casts contaimng hsematoidin, bile-granules, and 
indigo are occasionally met with. 

Clinical Significance.— In regard to diagno- 
sis and prognosis there are but few considerations 
which discount the importance of casts m the urine 
as a criterion of disease of the kidneys It is true, 
however, that hyaline casts have been observed in 
non-albuminous unne after severe physical exertion, 
m cases of protracted jaundice, m lithuna, oxaluna, 
and diabetes mellitus. They may occur too in con- 
ditions of transitory congestion of the kidneys, and 
one observer has recordkl their appearance after 
epileptic fits In instances of this descnption there 
may be no other symptoms or evidence to pomt to 
organic disease of the kidneys Such examples 
are, however, fairly uncommon As a rule casts 
are accompanied by more or less albumen, and their 
presence affords valuable assistance both as regards 
diagnosis and prognosis. It would not, however, 
be a warrantable deduction that the gravity of any 
given case was commensurate with the number of 
these cylindncal excreta For in some cases casts 
are few and the organic change m the kidney is 
great , and on the other hand they may be many, 
though the prognosis will be favourable For 
example, in advanced contracted granular kidney 
the casts are often few ; in acute nephntis they are 
often numerous and may even exhibit the appear- 
ances of fatty degeneration It is a question less 
of number than of kind, though of course numbers 
are unfavourable where the kinds are indicative 
of severe and permanent damage. Moreover, the 
number of casts may have little relation to the 
quantity of albumen, for the amount of albumen may 
1^ large and the number of casts few — a pomt which 
has some bcanng on the mode of origin of these 
bodies. It must also be borne in mind that one 
disease or one kind of morbid change m the 
kidneys does not produce merely one kind of cast, 
for in the same unne, whether from acute ot 
chronic nephntis, two or more kinds of casts may 
be found So the diagnosis of the present and the 
prognosis of the future condition of the organs 
must be made from a sort of rough average struck 
between the vanous kinds of casts, their relative 
importance, and their increase or decrease as tune 
goes on. 

It IS always necessary to examine the unnary 
sediment for casts on several, indeed frequent, oc- 
casions, not only to be satisfied as to the particular 
class of cast, but also to ascertain whether they 
present indications of improvemodt or the contrary. 
And in connection with these examinationa it may be 
laid down that for practical purposes casts may be 
placed in three categories aoooiding as they indi»te 
Acule or Chronic disease or an acute attack 
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supervening on a chronic condition. The first is 
characterised by the presence of blood*, cffitbelial, 
and granular casts; the second by more or less 
transparent (waxy, colloid, hyaline), and also by fatty 
and granular casts ; while in the third are found 
casts typical of the acute and chronic conditions, 
though those characteristic of the latter usually 
predominate. 

For the method of examination for casts of the 
uriniferous tubules see Urinary Deposits. 

II. Of the Seminal Tubules. — Spermatic 
casts are largish hyaline (flinders compo^ of a 
mucoid matrix and containing spermatozoa. They 
are supposed to arise from the seminal tubules, and 
their presence is not necessarily associated with 
albumen in the urine. They are of rare occurrence, 
and their patholc^cal signihcance is doubtful. 

III. Or the Gastric Tubules. — In inflamma- 
tion of the gastric mucosa, especially in scarlet fever, 
a desquamation of the epithelial coat involving the 
glands has been observed. The casts of the follicles 
have been found in the vomit, and more abundantly 
in the contents of the stomach post mortem. Their 
length is variable, and in width they range from 

to of an inch. Their substance is described as 
being fibrinous and is covered more or less com- 
pletely with altered epithelial cells and granular 
debris. 

IV. Of the Biliary Ducts.— In the centre ot 
gall-stones have been found long hair-like threads, 
often branched and generally under 5^ inch in 
diameter, consisting of mucus, inspissatS bile, and 
epithelium, which have been r^arded as casts of 
the smaller biliary tubes. 

V. Of the Cutaneous Glands.— In the various 
skin -affections which are associated witli desquama- 
tion of the cuticle, casts of varying length, coming 
from the sweat and sebaceous glan£, are thrown off 
as part of the general shredding of the epidermis. 
Such bodies are hollow tubes and ^ar no resemblance 
to the renal casts in nephritis. 

B. Casts of Hollow Viscera and 
Passages. 

I. Of the Alimentary Canal.— Solid casts of 
the tonsillar crjmts and branches, consisting of in- 
flammatory products, are occasionally expectorated 
in follicular tonsillitis and diphtheria. 

More or less perfect muco-epithelial casts of several 
inches in length coming from the oesopha^s have 
been met with, and more rarely pieces from the 
stomach have been detected in the vomit. In 
cases of corrosive poisoning, should the padent dde 
over the first effects, more or less complete casts of 
the oesophagus and stomach may be ejected. Casts 
of portions of the gullet, formed of dense masses of 
aphthae, have also been described. 

Intestinal casts and small flocculent pieces from 
the surface of the colon are far from uncommon, 
especially in apociation with chronic constipation. 
The casts consist of viscid mucus and epithelial cdls, 
matted together into tough coherent pseudo-mem- 
branes ; they often form complete hollow moulds of 
the tube, lai^e or small, and vary in lei^tb from a 
few in^es to several feet. Occasionally they retain 
on their surfiice the impression of the follicles, sac- 
culattons, and other inequalities of the intestinal 
furfiftce. 

II. Of the Urinary Bladder.— A complete 
exfoltation of the mucous membrane of the bladder 


has been occasionally observed in puerperal women. 
It does not appear to be always the result of 
inflammation, and though detachment may be 
complete, perfect recoveiy may follow. In struc- 
ture such bodies consist of epithelial cells in varying 
stages of degeneration, felted tc^ether by mucus and 
fine granular material. The surface is frequently 
thickly coated with urinary salts. The conditions 
giving rise to their formation are quite unknown, 
thou^ retention of mine is associated with their 
occurrence. A few instances of moulds of the ureter 
and of the urethra have been recorded. 

III. Of the Female Genital Passages. — 
Casts of the uterus and vagina have been frequently 
noticed. The latter occur as more or less complete 
hollow moulds of the canal or as membranous 
plaques of variable size (membranous vaginitis). 
They are greyish-white in colour, often translucent, 
are fairly smooth on both sides, and are composed 
of layers of squamous epithelium. They have been 
known to follow the use of astringent injections, and 
cases are recorded of their occurrence at the men- 
strual periods, and without obvious exciting cause. 

Partial casts of the vagina formed of diphtheritic 
membrane have also been seen. 

Uterine casts are of commoner occurrence, and 
are of various kinds. Exclusive of solid moulds of 
the cavity, formed of coagulated blood and of fibrin, 
the states of pregnancy and menstruation are each 
liable to give rise to the formation of membranous 
casts of the surface, complete or partial, usually 
accompanied by much pain in their extrusion (mem- 
branous dysmenorrhoea). The membranous cast 
may be entire, in which case it resembles a triangular 
bag, measuring from to if inches in length, by 
about I inch in breadth, and from ^ to ^ inch in 
thickness. More frequently, however, the membrane 
comes away in pieces of varying size. The external 
surface is smooth and the internal somewhat shaggy, 
and on microscopical examination shows the ordinary 
structure of the uterine mucosa, in which are plainly 
visible the characteristic gland-follicles and some 
blood-vessels. Scattered throughout its texture are 
often seen leucocytes and small round cells. 

Sometimes a uterine cast is the result of an early 
abortion and may present appearances closely re- 
sembling those of a dysmenorrhoeal membrane. 
But in Edition to being thicker, microscopical exa- 
mination may reveal the presence of large decidual 
cells and chorionic villi. If no villi be found it is 
not advisable to give a definite opinion as to im- 
pregnation, for the large decidual cells are not con- 
clusive evidence. 

In extra-uterine pregnancy the membrane is dis- 
tinguishable from that of membranous dysmenorrhoea 
by oeing much thicker and by the presence of large 
decidual cells ; and from that of uterine pregnancy 
in the absence of reflexa and of amnion. 

IV. Of the Respiratory Passages.— In diph- 
theria a false membrane may be formed on the 
respiratory mucosa, from the lar3mx downwards. 
In extent and thickness it may vary from thin soft 
scattered patches to thick tough complete casts of 
the tubes, reaching to the finer bronchi. 

Such membranes are composed of a network 
of coagulated fibrin containing bacteria and entan- 
gling leucocytes and red corpuscles. According to 
their thickness, so is the subjacent mucosa more or 
less involved in a necrotic process. Such fiilse- 
membranes are frequently expectorated or expelled 
through the tracheotomy wound, usually as shreds 
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or ragged masses, though occasionally as more or 
less perfect tubes. 

Fibnnous moulds of the bronchi may be found in 
the sputum of lobar pneumonia and of plastic bron- 
chitis. Of the latter disease, these * bronchial polypi ’ 
are pathognomonic, and though it is rare for more 
than very limited areas of the air-passages to be 
affected, yet perfect casts of the entire extent of 
these areas from the larger bronchi to the alveoli 
may be ejected Expectorated as irregular, rolled- 
up and twisted masses, they may be shaken out 
in water into ramifying whitish or pinky-white 
moulds of the tubes, varying in length from one and 
a half to six or seven inches, and of a maximum 
diameter of half an inch, often with swollen ends 
corresponding to the infundibula They are either 
hollow and membraniform or solid, and nearly always 
present indications of being made up of concentric 
layers Sometimes only one of these casts may be 
expectorated, especially if a large one ; at other 
times they may be re-formed again and again, and 
large quantities may be coughed up daily Micro- 
scopically they consist of a fibnnous coagulum en- 
tangling epithelial cells, leucocjrtes, red corpuscles, 
fat-globules, and occasionally octahedral crystals 
See Bronchi, Diseases of 

In haemoptysis small casts of bronchioles, con- 
sisting chiefly of coagulated blood, are sometimes 
found in the sputum 

Curschmann’s Spirals — In spasmodic asthma 
and also m pneumonia and bronchitis, spirally 
twisted bodies of a whitish colour may be seen in 
the sputum They are said to be composed of a cen- 
tral slender core of a fibrinoid substance, enveloped 
in a layer of mucin They are of vanable length 
and breadth, are frequently covered with epithelial 
cells, and with colourless elongated octahedral 
crystals. Charcot- Leyden Crystals 

W H Allchin. 

R G. Hebb 

CATALEPSY [KardKrj^is, a seizure) — Synon, j 
F r CataUpsu ; Ger Starrsuchi 

Definition. — A disease of the nervous system, 
charactensed by attacks of powerlessness, commonly 
with loss of consciousness, and accompanied by a 
peculiar form of muscular rigidity, in which the 
limbs remain for a time in the position in which 
they are placed by passive movement. On account 
of the trance-like state which exists in the attack, 
the name is sometimes applied to simple trance, but 
should be restncted to the condition in which there 
is the peculiar state of the muscular system The 
ongin of the name is connected with the old 
spintualistic pathology, which referred such sudden 
states to the action of an immatenal agency, and 
recognised as such only some immatenal agent of 
personal nature 

^Etiology.— Catalep^ may occur at all ages 
between six and sixty years, and in both sexes, out 
it IS incomparably more frequent in the female sex 
and in early adult life, at or soon after puberty. It 
IS, in the maiority of cases, assoaated with distinct 
evidence of hysteria. In other cases, in which no 
hystencal symptoms have preceded it, the affection 
may be traced to such exciting causes as give rise to 
the hystencal paroxysm. Nervous exhaustion is the 
common predisponent ; and emotional disturbance, 
espeaally relimous excitement, or sudden alarm, or 
blows on the head and back, are frequently imme- 
diate causes. It occasionally appears in the course 
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of mental affections, especially melancholia, and is 
said to occur as an early symptom of epilepsy, but 
It is much more likely that the fits thought to be 
epileptic were reallv hysteroid. In an imperfect 
form It has appeared to be due, in some cases, to 
paludal poisoning or to other toxsemic states, as 
chloroform-narcosis In a few instances meningitis, 
and other organic cerebral or spinal diseases, have 
caused a cataleptoid condition ; but these cases are 
too rare and diverse to allow of any inference from 
them. 

Symptoms — Catalepsy is usually paroxysmal, 
attacks lasting hours or days being separated by 
penods of freedom ; less commonly a single pro- 
longed attack constitutes the whole affection. In some 
cases, headache, giddiness, or hiccough has preceded 
the attack. The onset of the special sjrmptoms is 
usually sudden, commonly with loss of consaousness. 
The whole or part of the muscular system passes 
into a state of ngidity. The hmbs remain in the 
position they occupied at the onset, as if petrified. 
The muscular ngidity is at first considerable, and 
movement is resisted; but after a short time the 
limbs can be moved, and then remam in the position 
in which they may be placed. The resistance to 
passive movement is peculiar ; it is as if the limbs 
were made of wax, and hence the condition has 
been termed Jlexthilttas cerea The ngidity 
commonly yields slowly to gravitation The counte- 
nance IS usually expressionless The respiratory 
movements and heart’s action are weakened. Sub- 
stances placed m the back of the mouth are swal- 
lowed, but slowly. The state of sensibihty vanes ; 
in profound conditions of catalepsy it is lost to touch, 
pain, and electncity, and no reflex movements can 
be induced even by touching the conjunctiva, a 
state of mental trance being associated In other 
cases partial sensibility remains, and reflex phe- 
nomena may be exated. In rare instances hypcr- 
aesthesia is present In induced catalepsy there is 
often a peculiar local exaltation of reflex action, so 
that stroking the skin over a superficial muscle 
causes an increased contraction of it This involves 
a change of posture, in consequence of a defimte 
sensory impression, and an analc^ous effect may be 
produced through the special senses, especially 
heanng ; if a ticking watch be brought near the 
subject’s ear, the posture is changed with a start, the 
head turned towards the object, and the eyes, if 
previously closed, may be opened, although the 
cataleptic condition continues as before. Consaous- 
ness, although usually lost, may remain, but it is 
seldom intact, being gener^ly m an obscured con- 
diUon. The temperature is commonly lowered m a 
long seizure The attack may last a few minutes or 
several hours. Recovery is gradual or suddoi ; 
someUmes the patient at first is unable to speak. 
A sudden respiratory stimulus— such as blowup on 
the fiu^e — will often terminate an attack of induced 
catalepsy. Sometimes a strange periodicity may be 
observed in the occurrence of the paroxysms. In 
the intervals between the attacks, headache, (pddi- 
ness, or hystencal mamfestations maybe pcment, or 
the patient may feel and seem perfectly 

Pathology.— Concemmg the nature of the 
disease there has been much speculation, but Utde 
definite knowledge. It may probably be pUeed 
between epilepsy and hysteria in the scale Of 
maladies, but nearer the latter than the former, and 
as regards the nature of its chief feature, it may be 
regarded as essentially one of the motor manlfesta- 



CATALEPSY 


CATARACT 


356 

tions. But there is also distinct interference vrith 
the intellectual processes, and interruption of the 
connection between the will and the motor centres. 

To say this is only to express obvious facts in 
general terms, and affords no explanation of them. 
A careful consideration of their nature may give us. 
at least the material for thought on the subject. 
The wax-like rigidity is an excess of the action by 
which miiscles are constantly adapted to posture, i.e. 
to the distance between their attachments, and yet 
preserve the same degree of physiologic tone. 
This is effected by a reflex process, the afferent 
impulse for which probably comes from the afferent 
muscle-nerves, and is generated by the sum of the 
related tension and compression of the interstitial 
tissue in which i these nerves begin. The motor 
cells (and therefore the muscular fibres) are active 
in inverse proportion to these impulses, and as the 
opponents of a passive movement relax, the muscles 
shorten that correspond to it in their action ; they 
are thus adapted to posture, and, if this process is in 
excess, the cataleptic rigidity must of necessity 
ensue. But it is probable, on many grounds, that 
the afferent impulses from the muscles have a 
double action — a lower on the motor centres of the 
spinal cord, and a higher through the cerebellum, 
on the motor centres of the cortex cerebri. The 
phenomena suggest that the action is similar on 
each ; since the cortical cells govern the spinal cells, 
their functional states must be in related correspon- 
dence. Thus the afferent impulses that regulate 
adaptation to posture must do this through both 
cortical and spinal centres simultaneously. The 
excessive action of catalepsy may be in the cortical 
and not in the spinal mechanism. This would 
enable us to understand the otherwise strange fact, 
that the cataleptic state may be induced by in- 
fluences acting on the brain, as in the induced 
catalepsy of hysteria. The motor cortical centres, 
whence the pyramidal fibres proceed, are probably 
the lowest of the centres of the cortex ; the induc- 
tion of catalepsy may consist simply in the inhibition 
of higher centres that act on and through them and 
normally restrain them. The over-action of these 
entails the over-action of the spinal centres, and the 
wax-like rigidity results. Thus, too, we can under- 
stand that consciousness should be lost or strangely 
changed during the attack, and its relation to 
emotion as a cause. So, too, it is clear that every 
forced change of posture will leave the condition of 
the centres essentially unchanged, although there 
will be a slightly different distribution of activity. 
Arrest the inhibition which prevents the higher 
cortical centre from acting on the lower, and the 
resumed control involves restraint of the over-action 
of the latter and of the spinal centre, and the cata- 
leptic state is at an end. 

Diagnosis.— -The peculiar rigidity of catalepsy 
is characteristic, invariable, and renders the diagnosis 
a simple matter. Hysteria with tonic spasm has 
been erroneously termed catalep^, but is distin- 
guished by the local position of the spasm, and the 
feet that it does not yield to passive force. The 
malady most likely to be confounded virith catalepsy is 
tetany, since in it there are attacks of tonic sp>asm 
involving all the limbs. But in t h i s the rigidity is 
; it cannot be overcome, and the posture of the 
iiinbs changed ; while the hands are in a character- 
fingers straightened at the 
middle joints, and their points and that of the 
thumb brought together. The condition is some- 


times simulated ; in true catalepsy the rigid limb 
slowly yields to the influence of gravitation, and 
more rapidly if a weight be attach^ to it ; in the 
feigned form the limb and weight are held firm. 

Prognosis. — The prognosis is favourable in 
simple catalepsy in proportion to the freedom of the 
intervals from affections of sensibility or motion. In 
pronounced hysteria and psychical affections the 
condition is often obstinate ; and, by interfering with 
the due nourishment of the system, may cause grave 
inanition. 

Treatment. — During the attack itself little can 
be done save ap attempt, which may be repeated at 
intervals, to rouse consciousness by external stimula- 
tion. The ordinary applications — ammonia to the 
nostrils, cold douches, &c. — often fail in the spon- 
taneous form, but this does not hold true of most 
cases of induced catalepsy,in which any stimulus that 
excites a respiratory effort commonly arouses the 
patient and cuts short the attack. A pinch of snuff 
will, however, often succeed in both varieties. 
Another effectual stimulant is faradisation. It may 
be applied to a limb or to the cervical spine. The 
current should be gentle at first, and gradually in- 
creased. Emetics are also useful in arresting an 
attack. 

The writer has found subcutaneous injection of 
apomorphine, to ^ of a grain, an efficient remedy 
for similar paroxysmal conditions ; with the onset 
of nausea, about five minutes after the injection, 
consciousness is regained, and all spasm ceases. In 
the intervals between the attacks the treatment is 
that of hysteria. Iron, antispasmodics, especially 
valerian, aloetic aperients, and cold baths, are the 
most effectual measures. Firm moral treatment is 
also indispiensable. Removal from home-influences is 
often necessary to effect a cure. 

W. R. Gowers. 

CATAMENIA, Disorders of. — See Men- 
struation, Disorders of. 

CATAPLASM (xard, down ; and irAd<7<rw, I 
mould or smear). — A synonym for a poultice. See 
Poultice. 

CATARACT {cataracta^ an obstacle). — Synon. : 
Fr. Cataracte ; Ger. Staar, 

Definition. — Cataract is an opacity, partial or 
complete, of the substance of the crystalline lens 
or of its capsule. The former is called lenticular^ 
the latter capsular. Either may exist separately, 
or the two may occur together {capsulo-lenticular). 
From a surgical point of view it is sometimes 
necessary to embrace within the definition of cataract 
some extra-capsular opacities, such as inflammatory 
deposits or the remains of embryonic structures 
within the pupillary area of the anterior or of the 
posterior layer of the capsule. Such opacities are 
called false cataracts. 

Anatomy and Physiology.— -The lens consists 
of three parts : first, the substance of the lens, which 
is made up of fine, flattened flbres ; second, a layer 
of endothdium lining the anterior part of the cap- 
sule; and, third, the capsule, which surrounds and 
encloses the lens-substance and the endothelium. 
The fibrous portion of the lens consists of a harder 
central part, or nucleus ^ and a softer external portion, 
or cortex. The cortex is disposed around the 
nucleus in thin concentric layers, each of which is 
subdivided into sectors, separated by fine radiating 
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fissures, which make up the rays of the Stella exist- 
ing at the anterior as well as at the posterior surface 
of the lens. The lens-fibres and the endothelium are 
descended from the external layer of the blastoderm 
— the epiblast The capsule of the lens seems to 
have a double origin, the inner layer being denved 
from the lens-substance, while the outer is the off- 
spring of mesoblastic elements The growth of the 
lens continues throughout life. It is effected by the 
apposition upon the nucleus of lens-fibres denved 
from the endothelial cells lining the antenor capsule. 

The crystalline lens, being a non-vascular oody, 
is nourished by imbibition from surrounding fluids. 
It IS probable that these fluids are modified by 
their passage through the vitreous humour and 
through the capsule , for if the antenor or the 
posterior capsule be ruptured, the lens becomes 
opaque. In health, the nutritive fluids pass from 
the periphery to the centre through the stellate 
clefts and other channels which exist throughout 
the lens Waste-products are apparently driven 
inwards to the centre, to undergo elimination in a 
manner not yet fully understood 

After middle life the fibres of the lens gradually 
assume a yellowish or brownish tint, and the rate 
of formation of new fibres diminishes As age 
advances they become drier, harder, and less elastic, 
and the capsule thickens If a senile lens be 
ophthalmoscopically examined with a strong mag- 
nifying-glass, semi-translucent lines, flaws, spaces, 
and vacuoles, and fine dusty films, may often be 
discovered, even when there are no coarse physical 
opacities These phenomena are due to shrinking 
of the lens-fibres and loosening of the lamellae from 
one another, with accumulation of fluid and lens- 
d^bris in the spaces thus formed Still later, 
separation of the cortex may take place, both from 
the nucleus and from the capsule 

Pathology — Any fault m the original constitu- 
tion or development of the lens, or any alteration 
in Its nutrition at any subsequent penod, will, 
sooner or later, induce opacity of some portion of 
the lens or of its capsule 

The chief embryonic abnormalities are ( i ) inherent 
faults of the epiblastic cells which constitute the 
rudimentary lens The fibro-cellular portions of 
the lens either do not become transparent, or, if 
they do clear, their vitality is low, and they 
soon degenerate. The whole lens is either opaque 
from the beginning {congenital cataract)^ or becomes 
opaque within a few months or years {infantile or 
luvemle cataract) (2) A temporary or permanent 
disturbance may occur dunng intra-utcnne life to 
thwart the development of a lens. If the inter- 
ference be violent its effects may be permanent, so 
that the whole of the lens becomes opaque ; but if 
the check be of a temporary character, only a thin 
layer of opacity may be produced The nucleus of 
the lens, though not unaltered, is usually translucent 
and the cortex transparent; but the intermediate 
layers — that is, the suo-cortical or perinuclear — are 
more or less opaque. This form of opaatyis 
called lamellar cataract, because in sagittal section 
it IS seen to be disposed in Ia3rers around the 
nucleus ; or xonular cataract, because the opaque 
portions, when looked at tn face^ are borderea by a 
transparent zone of clear cortex. It would seem tiiat 
the layers which are opaque are either those which 
were immediately sub-capsular at the dme when 
the disturbance took place, or those which were 
produced by the endothelial oella dniing ^ period 
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of disturbance. In some rare cases there are two 
or more concentric layers of opacity, with inter- 
vening layers of clear substance, as if there had 
been several disturbances at different epochs, 
followed by intervals of normal growth Lamellar 
cataracts may be found in eyes otherwise healthy, 
but they are sometimes assoaated with develop- 
mental defects of the eye and of the general 
organism, an almost invariable concomitant being 
deficiency of enamel of the permanent teeth, 
especially the first molars, the incisors, and the 
canines (Hutchinson), and not infrequently there is 
a clinical history of ‘fits,’ or other evidences of a 
neurosis (3) As the result of inflammation of the 
cornea, uveal tract, or vitreous humour dunng 
intra-utenne life, single or multiple opacities may 
form in the capsule and sub capsular layer. These 
are called congenital capsular cataracts, and are 
most common at the antenor pole They may, 
however, be scattered about the antenor suiface, or 
lie about the postenor pole of the lens These 
opacities consist of proliferation of the endothelium 
and granular disintegration of the superficial cortical 
layers, similar to those changes which produce 
capsular and sub-cap>sular opacities after birth It 
IS, however, not improbable that congenital antenor 
polar cataracts may sometimes be due, not to 
inflammation, but to retarded separation of the 
involuted lens-vesicle from the cornea, and delayed 
closure of the vesicle This retardation may 
permit of the intrusion of mesoblastic elements 
within the vesicle, and these would still further 
increase the opacity about the capsule. This may 
conceivably cause an axial opacity, the so-called 
spindle-shaped cataract (4) Congenital false cata- 
racts may due to the presence of extra-capsular 
opacities upon the antenor or the postenor 
pupillary areas These opacities may be the results 
of inflammatory exudations, but more commonly 
the> are due to an arrest of development in its 
final stage, and more particularly to the defective 
removal of the embryonic vascular capsule of the 
lens. This state of incompleteness may be 
designated by the Anstotehan term ^feleia. 

The alterations m nutntion which, after birth, 
lead to the formation of cataract may be classified 
as follows — 

(1) Diminution in tho quantity of the nutnent 
elements, without matenal alteration m their 
quality This diminution may be due to many 
causes (a) mechanical obstacles impeding due 
access of the fluids , {b) damage to the secretory 
apparatus consequent upon chronic atrophy of the 
ciliary body and choroid ; (r) general malnutntion, 
ansemia, cardiac, renal, or other visceral disease ; 
or {d) simple old age. 

Mere diminution of the quantity of nntritive ele- 
ments operates slowly on the nutntion of the lens, 
and the opacity which results first manifests itself 
in or about the nucleus — that is to say, the parts 
most remote from the sources of the nutnent mudSn 

(2) Alterations in the quality of the nutnent 
elements. These may be due to : (a) congestion, 
inflammation, or any other morbid state of tbt 
secretory organs of the nutnUve fluids—natiidy^ the 
ciliary My, iris, choroid, and rerina; (^) changes 
in the vitreous or m the aoueous humour; (e) 
morbid states of the blood ana tiasaes, as in gout, 
glycosuria, albuminuria, Ac* ; (<0 changes in the 
physical, chemical, or vkal peoples of the capsule 
or of its endothelium, in oooscquence of whicn the 

s 
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fluids that pass through the capsule are not properly 
prepared ror the due nutrition of the lens j or {e) 
im^ed elimination of waste- products, whether 
from the lens itself or from the whole eyeball. 

Alterations in the quality of the nutrient ele- 
ments act more or less speedily, and if the alteration 
be very great, as in rupture of the capsule, they are 
very prompt in producing opacities. These affect 
primarily the sub-capsular and the cortical layers, 
with which the alter^ fluids first come into contact. 
If the alteration be intense, but of brief duration, as 
in the case of perforating ulcer of the cornea in 
purulent ophthalmia of children, the change may 
be limited to a circumscribed area of the capsule 
and sub-capsular layers, giving rise to an anterior 
polar cataract, or, if this opacity assume a conical 
shape, anterior pyramidal cataract. In alterations 
of less intensity, but of continuous duration, due to 
chronic morbid states in the posterior segment of 
the globe, such as retinitis pigmentosa, slowly 
forming opacities may occur in the posterior sub- 
capsular layers of the lens, beginning at the pole of 
the lens, and extending thence in a radial direction 
along the rays of the posterior Stella, giving rise to 
posterior poktr or stellar cataracts. 

(3) Alterations of quantity and quality combined. 
This co-operation obtains in most of the cases of 
cataract ; and the effects of the two conditions are 
variously combined. The great majority of cata- 
racts are cortical, because there are comparatively 
few cases, even in apparently healthy eyes, where 
there does not exist some difference in the quality 
of the nutrient elements, as well as falling off in 
quantity. 

Morbid Anatomy. — In senile cataracts, and in 
most slowly forming cataracts, the opacity of the 
lens-fibres is merely an extension of physiolc^cal 
senile changes, and is usually preceded by the 
formation of spaces and vacuoles between the 
fibres and the lamellae due to shrinkage and sclero- 
sis, as already described. Priestley Smith’s inves- 
tigations have shown that a diminished rate of 
growth of the lens precedes cataract. According 
to Otto Beckei^e initial cause of senile cataract is 
drying of the nucleus and its separation from the 
cortex, the gap between them being filled by a 
fluid which is probably derived from the fibres. In 
more rapidly forming cortical cataracts it may often 
be observed that the opacity begins in the sub- 
capsular layers and about the borders of the rays of 
the anterior Stella. Instead of shrinkage and 
sclerosis, the fibres may swell and become softer. 
In some cases the rays of the Stella are broadened, 
but whether they are or not, a hazy line may often 
be traced along one or both of the edges of the ray, 
in the ends of the cortical fibres. From the ends 
of the fibres the opacity extends along their 
lengths towards the equator, until the whole of the 
cortex is implicated. The endothelium also under- 
goes changes, giving rise to triangular patches of 
glistening opacities which may present a mother-of- 
pearl appearance. When once the opacifjing pro- 
cess begins in any part of the lens, it tends to pro- 
gress ull the whole is involved. The cataract is 
then said to be ripe or mature. 

If a ripe cataract be allowed to remain within the 
we indefinitely, it may undergo further degenerative 
^nges and b^ome what is called trver-ripe. In 
some instances the lens-substance shrills and 
becomes hard and calcareous, and the capsule 
thickens and grows more opaque. In other cases 


the cortex liquefies, allowing the harder nucleus to 
move within it {Morgagnian cataract). Over-ripe 
cataracts may also become loosened, in consequence 
of softening or rupture of the suspensory ligament. 
Fluidity of the surrounding vitreous humour may 
likewise occur, and then on slight provocation the 
loosened lens may fall into the vitreous. 

A peculiar form of degeneration sometimes occurs 
in the lens, producing vmat is called black cataract. 
This is commonly thought to be due to the staining 
of the lens by blood-pigments, and in some cases 
this may be so ; but, according to a careful spectro- 
scopic examination by MacMunn, no blood-pig- 
ments were found, but the lens was infiltrated with 
a pigment analogous to melanin. 

.(Etiology. — Besides the causes and conditions 
already described, there are other circumstances 
which may induce cataract, or at least predispose to 
it. The most important of these are as follows : — 

Age. — Cataracts occur more frequently in infancy 
and in old age than in early adult and middle life, 
except when due to disease of the eye or to injuries. 
Sex. — The two sexes are about equally affected, 
except in respect of traumatic cataract, in which 
males greatly preponderate. Heredity. — Hereditary 
influences may determine the occurrence of cataract 
in several ways. There may be the inheritance of 
actual (congenital) cataract or of a disposition to 
cataract In either case the descent seems to pass 
more through the male than the female line. Occu- 
pation. — Certain occupations predispose to cataract, 
especially such as necessitate close application of 
the eyes to near work, or involve stooping positions 
or exposure to bright light, more particularly if light 
be combined with heat (as in the occupation of 
smiths, cooks, stokers, &c.), and occupations in 
which the eyes are exposed to irritating fumes and 
vapours. Uncorrected errors of refraction and 
accommodation may favour the production of 
cataract by overstraining the accommodation, and 
by the frequent and successive changes which the 
capsule has to undergo. These strains not only 
increase the wear and tear of the lens, but facilitate 
the loosening of the cortex of the lens from the 
capsule. Hypermetropia and astigmatism may pre- 
dispose to cataract in another way. The incessant 
strain upwn the ciliary muscle required to correct 
hypermetropia involves constant congestion of the 
ciliary body and the base of the iris. The nutritive 
fluids secreted during this state are not perfectly 
normal ; they are in some measure altered in quality 
and will therefore sooner or later make their 
influence felt on the transparency of the lens. 
Injuries. — Wounds of the capsule are generally soon 
followed by opacity, which occurs more quickly in 
proportion to the size of the rent and the youth of 
the patient. Perforating wounds of the cornea, 
especially when followed by suppuration, may in- 
duce cataract even though the capsule have not 
been perforated. Blows on the head, face, or brow, 
shocks and jars of the body, may also be followed 
by catoract, either from causing flaws or cracks or 
rents in the capule or by rupture of the suspensory 
ligament. Other conditions which accompany and 
apparently predispose to cataract are degenerative 
changes in the blood-vessels, especially of those of 
the head and neck and of the eye ; diseases of the 
orbit, or changes in the orbital vessels ; cardiac 
disease, renal disease, gout, and diabetes. It is 
probable, however, that the influence of diabetes in 
the production of cataract has been overrated. The 
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number of diabetic persons who get cataract is com- 
paratively small, and when cataract co-exists with 
glycosuria there is no necessary causal relationship 
between the two It has been stated that ergotism 
often leads to cataract (T. Meyer) 

Classification — Cataracts have been classified 
in many ways, as (l) according to age — congenital, 
juvenile, senile ; (2) Xo stage — incipient, progressive, 
stationary, immature, mature ; (3) consistency — 
fluid, soft, hard, and mixed 

Following the indications afforded by the con- 
sideration of the pathology and causation of lenticular 
opacities, cataracts may be arranged into five main 
groups according (i) as they are due to develop- 
mental abnormalities — embryonic ; (2) as they occur 
independently of obvious disease of the eye — 
idiopathic y (3) as they are associated with obvious 
disease of the eye — sympathetic , (4) as they follow 
wounds or injuries of the eye — ti aumatic , and 
lastly (5) as they are due to the opacification of lens- 
matter remaining within or on the capsule at the 
time of operation for the removal of cataract, or of 
lens-matter which may have grown subsequently 
and then become opaque — deuteropcUhtc or sub- 
sequent (SeuTepotraO^dw, I suffer later) Within one 
or other of these groups all the varieties of cataract 
maybe arranged according as they implicate (i) the 
nucleus , (2) the pennuclear region (lamellar) , (3) 
the axis (spindle-shaped) , (4) the cortex, anterior 
or posterior , (5) the equator , (6) the capsule, 
anterior or postenor , (7) the external surface of the 
capsule — extra-capsular- -which may be congenital 
or acquired 

Symptoms -i-The chief subjective symptom of 
senile and other acquired cataracts is impairment 
and ‘ fogginess ’ of sight, especially for distant 
objects As the cataract advances, this dimness 
increases, until the appreciation of form and colour 
may be lost , but, in eyes otherwise healthy, the 
power of discerning light always remains, even 
though the lens be quite opaque In ordinary 
daylight the eye may still be able to ‘ count fingers * 
at a distance of six to twelve inches, or see the 
movement of a hand at a distance of twelve to 
eighteen inches (hand movement), and in a darkened 
room the eye should be able not only to see a 
lighted candle at a distance of ten to fifteen feet, 
but should be able also quickly to indicate its 
position in various parts of the field ot vision without 
moNenient of the eyes or head This would 
indicate that there is a good perception of light, 
good projection y and a good field of vision In the 
early stages of cataract, especially when the opacity 
occupies the pupillary area, patients may sec better 
when the eyes are shaded, the pupil being thereby 
made to dilate ; a bright light embarrasses and 
distresses them Muscae volitantes are also often 
seen ; these may be due to congestion of the ahary 
blood and choroid which may have preceded 
cataract, or they may be the results of the straining 
efforts to see through a hazy lens Another common 
symptom is the multiplying or splitting of objects, 
especially of \\^X% {nwnophthalmic polyopia) The 
amount of impairment of sight is not always m 
proportion to the amount of appreciable opacity ; 
diffused haziness about the nucleus or about the 
pupillary area is more hampering than well-defined 
stnse or sectors with clear interspaces. There may 
be dense opacities at the e(||uator with perfect 
acuteness of vision. An occasional early symptom 
of cataract is a change in the refraction of the eye. 


leading to what some persons descnbe as getting 
• the second sight * Eyes that have required strong 
convex glasses for near work prefer weaker ones, or 
none at all, and those who have needed convex 
glasses for distance may find that they see better 
without them, or even with concave glasses Many 
children with zonular cataract are thought to be 
merely short-sighted, and often they are short- 
sight^, but the true cause of the defect is frequently 
not discovered till the ‘ optician * has failed to get 
good vision by means of spectacles. 

Diagnosis — In all cases of fading sight, whether 
opacities are to be seen or not by means of direct 
light or by so-called focal or oblique illumination, 
the media of the eye should be examined with the 
ophthalmoscope Owing to thickening of the lens- 
capsule, the pupils of old persons are sometimes grey 
instead of black, and the lenses may seem to be 
opaque when they are not really so ; and in glauco- 
matous eyes the change of colour which takes place 
in the cornea and in the lens not infrequently sug- 
gests cataract even when the media are translucent 
Diagnosis of advanced cataract is easy, but in 
slighter cases careful examination of all parts of the 
lens may be needed The aims of diagnosis are to 
recognise the presence of the cataract, to ascertain 
Its seat, extent, consistence, and its relations or 
complications, and to discriminate it from other 
morbid states which may be mistaken for it Ex- 
amination of the antenor part of the lens, the 
capsule, antenor cortex, ana the nucleus may be 
made with ‘ focal illumination,’ 1 e by concentrating 
light upon the eye by means of a magnifying-glass 
The equator of the lens and the postenor cortex 
require the ophthalmoscope for their examination 

Anterior extra-capsular opacities, whether inflam- 
matory deposits or remains of the capsulo-pupillar\' 
membrane, project beyond the level of the capsule 
The latter have usuallv attachments to the antenor 
surface of the ms {ctrctilus minor)y whereby they 
are distinguished from inflammatory adhesions 
(postenor synechiae) which are connected with the 
edge and postenor surface of the iris Capsular 
cataracts may be single or multiple Antenor 
polar cataract occurs as a small circumscnbed dot 
in and behind the centre of the capsule, when 
viewed in profile the dot can be seen to project 
slightly beyond the general level of the capsule ; 
occasionally it projects considerably and is conical 
(pyramidal cataract) Both these cataracts are 
generally associated with nebula or leucoma of the 
cornea Multiple capsular opacities may be 
scattered irregularly or arrayed in a circle. Cortical 
opacities assume many shapes — stnae, wedges, or 
irregular patches When the opacities are in 
the antenor cortex, they are convex in their 
arrangement ; when in the postenor they are con- 
cave Equatonal opacities mav be partial or 
complete, continuous or interrupted, limited as a 
corona to the periphery, or send tapenng off^oc^ 
towards the anterior and postenor cortices. Perinu* 
clear opaciues may be circumscribed or diffused. 
The circumscnbed (lamellar or zonular cataracts) 
are best seen with the ophthahnoscope when the 
pupil has been dilated by a weak solution of 
atropine or other mydriatic. Lamellar cataract 
appears as a greyish disk surrounded by a clear 
zone. If the nucleus be translucent the disk is 
most opaque at its edge ; but if the nucleus be 
Itself opaque, then the opacity is densest in the 
centre. The edge rff the di» may be sharply 
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defined, or indented or broken by centrifugal stride. 
Nuclear opacities may be dense and diffuse, as in 
some congenital cataracts, or they may appear as a 
brownish or yellowish undefined blur or cloud, as 
in early senile cataract. Posterior polax cataract 
can be properly seen only with the ophthalmoscope. 
It may assume the form of a smaller or larger dot, 
or of several dots, or of radiating streaks. The 
position of the opacity is determined partly by its 
remoteness from the pupil, and partly by the small 
excursions it makes in the various movements of the 
eye, the posterior pole of the lens being imme- 
diately in front of the centre of rotation of the 
globe. 

Whenever practicable, it is desirable in all forms 
of cataract to examine the state of the opdc nerve 
and fundus of the eye. The data thereby obtained 
may influence the prognosis and the later treatment 
When the cataract is mature the pupil is uniformly 
white or greyish, and the opacity comes up to and 
seems to touch the pupillary edge of the iris, and 
no reflex can be obtained by means of the ophthal- 
moscope. If the cortical layers are not opaque, a 
shadow of the iris can be thrown into the lens by 
means of oblique illumination, giving the appear- 
ance of a gap between the opacity and the edge of 
the iris. For surgical purposes it is not necessary 
that the whole of the lens-substance should be 
opaque ; it is enough that the cortical layers be 
opaque, for then the connection between the 
cortex and the capsule is broken, and the endo- 
thelial cells have lost their power of growing fresh 
lens-fibres. It is not always possible to estimate 
the consistency of a cataract ; but, as a rule, 
cataracts which begin in the cortex, or occur in 
persons under the age of thirty years, or are 
rapidly formed, are usually ‘ soft ; * such cataracts 
are generally whiter and more opaque than harder 
ones, and the opacity is often patchy or diffused. 

The failing sight of chronic glaucoma is some- 
times ascribed to cataract. By the ophthalmoscope 
and by palpation, the error may easily be avoided. 
When the lens is not opaque in glaucoma the 
dia^osis is simple, mere absence of opacity ex- 
cluding cataract ; but when, in glaucoma, the lens 
is also opaque, the diagnosis may present some 
diflicuity. In chronic glaucoma the characteristic 
symptom is increased hardness of the eyeball. 
Usually a history of haloes seen round artificial 
light may be elicited, with perhaps attacks of 
neuralgia and redness of the eye. The pupils are 
semi-dilated and very sluggish, if not immobile, 
and the anterior chamber is shallow, and the sight 
is more impaired than the cataract accounts for. 
In advanced (absolute) glaucoma there is an entire 
abolition of the perception of light. 

Prognosis. — Cataract may be considered, as 
regards its prop;nosis, from two points of view ; 
first, when it is immature, as to its probable course ; 
and, secondly, when it is mature, as to the pro- 
spects of recovery of sight after operation. Some 
<»taracts may remain stationary throughout a long 
life : such are anterior polar, anterior pyramidal, 
and zonular cataracts. Others prt^ess slowly, 
such as posterior polar cataracts. (Jortical cataracts, 
as a rule, advance more rapidly than nuclear ones, 
and soft cataracts more rapidly than hard. 
Cenerally the progress is quicker the earlier the 
cataract occurs, and the closer its association with 
morbid states of the eye or with injury. When 
catainots are sharply defined, confin^ to the 


equator of the lens, or present only a haze or blur 
in or about the nucleus, or when the cortical striae 
are few and fine and well-defined, with clear inter- 
spaces, and the eyes are otherwise healthy, and the 
sight good, the progress will usually be slow ; but 
when the opacities are dense, irregular, ill-defined, 
diffuse, especially where they extend far along the 
anterior or posterior cortical layers, with rapidly 
failing sight, or with sight bad out of all proportion 
to the amount of actual opacity, or when there is 
obvious irritative or inflammatory disease of the 
eye, or when there is grave visceral or other con- 
stitutional disease, such as gout, diabetes, ne- 
phritis, then the progress will probably be rapid. 
But it should be remembered that cataracts which 
may have been very slowly progressing may at any 
time take a sudden and rapid start and progress 
quickly. The usual course, in senile cataract, is 
from one to four years or more. 

As regards mature cataract, the prognosis in 
reference to operation is good in proportion as the 
eye is otherwise sound, and the general health good. 
Where there is a history of attacks of pain or of 
redness in the eye, or where there are signs of past 
disease, whether iritis or choroiditis or retinitis, or 
where there is a high degree of myopia, or where 
the iris is discoloured and lustreless, and sluggish 
or immobile, or where it is tremulous, or where the 
anterior chamber is much deeper than natural or 
much shallower, or where there is a chronic 
conjunctivitis, ciliary blepharitis, or catarrh of the 
lacrymal sac, or where the tension of the eye is too 
high or too low, the prognosis is more or less- 
unfavourable. Nystagmus, squint — especially diver- 
gent squint — are unfavourable concomitants ; and 
the prognosis is, of course, less favourable when 
it is known that there was antecedent disease of the 
fundus, or when, failing this knowledge, the percep- 
tion of light is poor, and the projection bad, and 
the field of vision contracted or irregular. Where 
there is no perception of light, the prognosis is 
hopeless. 

Treatment.— From a medical point of view the 
treatment of cataract is rather preventive and 
palliative than operative. 

Preventive . — Little can be done, directly, to> 
prevent many of the embryonic forms of cataract, 
and those other cataracts which are due to simple 
diminution of the quantity of nutrition, of which 
pure senile cataract is the type. On the other 
hand, it is at least ideally possible to prevent the- 
occurrence of many of those cataracts which are- 
due to alterations of quality of nutrition. By the 
prevention or the avoidance of those general and 
local morbid conditions which induce these qualita- 
tive alterations, or by their early and effectual 
treatment, secundum artem, by obedience to the 
laws of personal and public hygiene, by conforming^ 
to the requirements of healthy sight, by the 
scientific correction of errors of refraction and 
accommodation, by adequate jprotection of the eyes 
during those occupations which entail risks of 
physical, thermal, or chemical injuries, cataract may 
often be prevented, or its prepress arrested, if 
perchance initial changes have already begun. 

Palliative , — If opacity of the lens eidsts, but not 
to an amount sufficient to materially impair sight, it 
is sometimes possible, by general and Icx^ measures, 
to improve the special nutrition of the lens, and 
thereby to retard the progress of the cataract. ' Irv 
some cases, where slight endothelial and cortical 
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opacities occur during transitory inflammation of 
the cornea, ins, or choroid, or dunng exacerbations 
of diabetes and other diathetic diseases, the opacities 
may gradually disappear on the resumption of 
normal nutntion after the subsidence of the inflam- 
mation or the amelioration of the general health. 
But, except within these narrow limits, genuine 
cataractous opacities are incurable and irremovable 
by any means known to positive science other than 
operation 

Nevertheless the inconveniences which attend 
progressing cataract may be palliated by alleviating 
local irritation, by the use of tinted glasses, by 
shading the eyes from bright light, by correction of 
optical errors, or by the use of stenopceic glasses 
When the opacity, whether congenital or acquired, 
is limited to the pupillary area of the lens, vision 
may be improved by moderate dilatation of the 
pupil, by means of weak solutions of atropine 
(gr to gr i in an ounce of water), or other 
mydriatic In any case, if the eyes be otherwise 
healthy, moderate use of the eyes may be indulged 
in, short of discomfort and fatigue. 

Operative — The operative procedures for the 
removal of cataract are First, disasston^ or 
keratonyxis {Kfpas, horn [cornea] , vi5o'0’<w, I prick), 
in which the anterior capsule is torn by a fine needle 
passed through the cornea The lens-substance, 
being thereby exposed to the disintegrating action 
of the aqueous humour, gradually liquefies and is 
ultimately eliminated by the absorbent vessels 
Secondly, discission with evacuation The capsule 
IS tom as in discission, but the lens is more freely 
broken up The fragments are then, or^within a 
few days, removed by a grooved curette through a 
narrow incision immediately within the corneal 
margin (linear extraction), or withdrawn by aspira- 
tion through a fine tube (suction) The third 
operation is extraction^ in which an incision is made 
at or near the corneal margin, the capsule divided 
and the lens extruded by gentle pressure Until 
quite recenfly a portion of the ins was m the modern 
operation removed (iridectomy) at the time of the 
extraction-operation, or a few weeks or months 
previously (preliminary iridectomy) But some 
surgeons now try to dispense with the iridectomy, 
or only do it when the cataract cannot otherwise be 
safely and efficiently removed Discission with or 
without evacuation is applicable to * soft ’ cataracts, 
while extraction is usually ^leserved for ‘ hard ^ 
cataracts Soft cataracts may be operated on 
almost at any time and in any stage , but hard 
cataracts are, as a rule, not extracted until they are 
‘ mature,’ though there are many circumstances 
which may suggest and justify departure from this 
rule An immature cataract may be operated on 
whenever both eyes are so affected that the patient 
IS unable to read ordinary print or to follow his 
occupauon or profession. 

It may here be remarked that when zonular 
cataract is slight, and does not cause appeciable 
mijpairment of sight, operation may be inaefimtely 
deterred If, on the other hand, the opacity is 
more pronounced, and the degree of impairment of 
vision is such that education or occupation cannot 
be comfortably pursued, operative interference is 
called for. The precise procedure will depend upon 
circumstances 

When the eye has recovered from die effects of 
the operation, spectacle-lenses are needed to correct 
the error of refraction due to the absence of the 


crystalhne lens {aphakia chtrurgua). Except in 
very short-sighted eyes convex lenses are reqmred. 
The strength of the lens will depend upon the 
refraction of the eye, but ordinanly for distance a 
lens of about 10 dioptres (4-inch) is needed, and 
for near work about 14D ( 2|-inch). If astigmatism 
{see Vision, Defects of) be present, then cyhndncal 
lenses must be added to the spherical. In any 
case, It IS desirable that an eye which has been 
operated on should not be used too soon, nor, at 
first, for too long a time. 

Sometimes it happens after the removal of a 
cataract that, owing to the presence of hazy or 
opaque lens-capsule within the pupil, it is not 
possible to obtam useful vision by the most accurate 
optical correction. It will then be necessary to 
tear through the membrane with one or two fine 
needles {needltng)^ and thereby effect a clear opening 
opposite the pupil John Tweedy 

CATARRH {Kard, down, and I flow) 

Synon Coryza y Fr Caiarrhe\ Coryza \ Ger 
Katarrh , Schnupfen 

The term catarrh is applied to inflammation or 
congestion of any of the mucous membranes, 
attended with increased secretion The term is, 
however, often limited to an inflammatory affection 
of the upper part of the air- passages. See Nose, 
Diseases of 

CATARRHAL (/card, down; and I flow) — 
Pertaining to catarrh, both in its pathological and 
clinical significations — for example, catarrhal 
products, catarrhal pneumonia, catarrhal attack. 

CATHARTICS {Ka$atpWf I cleanse) — This 
word IS sometimes used as a synonym for purgatives , 
but in a more limited signification it means 
purgatives of moderate activity See PURGATIVES 

CAUDATE NUCLEUS See Corpus Stria- 

lUM 

CAUSTICS {Kcdw, 1 bum). —Definition. 
Substances or measures which destroy orgamc 
tissues with which they may be brought m contact. 

Enumeration — The caustic substances in most 
common use are Potash, Soda, and Lime ; Nitric, 
Hydrochloric, Sulphuric, Chromic, Lactic, and 
Glacial Aceuc Acids , Red Oxide, Aad Nitrate, 
and Perchlonde of Mercury; Carbolic Aad ; 
Chlonde of Zinc , Chlonde of Antimony ; and 
Arsenic The ordinary caustic measures are the 
galvano-cautery , Paquelin’s cautery ; the red-hot 
iron ; and moxse See also Poisons. 

Uses. — Caustics are chiefly employed to destroy 
unhealthy, exuberant, or malignant growths ; to 
establish issues for the purpose of counter-imtation 
{see Counter- IRRITATION) , and to destroy poisons 
when introduced into the body by breach of the 
external surface. T Lauder Brunton* 

CAUTERETS, In the French Pyrenees.— - 
Sulphur-waters. See Mineral Waters. 

CAVERNOUS —A peculiar quahty of sounds 
heard on auscultation of the lungs, indicative of the 
presence of a cavity. See Physical Examina- 
tion 

The term is also used to denote a special kind of 
tissue consisting of fibrous trabecuke arranged to 
form intercommunicating spaces, found in the penis 
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and in some varieties of new-growth. Ssi 
Tumours ; Angioma. 

CAVITY, Pulmonary.—SYNON. : Vomtca; 

Fr. Vom*que\ Ger. Lungengesckwur, 

Definition. — A cavity is a hollow space in the 
substance of the lung, formed by destruction of 
pulmonary tissue. Spaces due to dilatation of 
normally existing channels, such as the bronchi, are 
not properly called cavities unless the surrounding 
substance of the lung is invaded and forms part of 
the wall. The terni is sometimes unnecessarily 
restricted to such cavities only as communicate with 
a bronchus. 

^Etiology. — ( l) The great majority of pulmonary 
cavities are due to the softening of tubercular foci ; 
it is therefore to tubercular cavities that reference 
will here be principally made ; (2) the next most 
frequent cause of excavation of the lung is ulcera- 
tion extending through the wall of a dilated bron- 
chial tube (bronchiectasis) ; other causes are (3) 
the action of rarer forms of micro-organism, such as 
actinomyces or aspergillus ; (4) abscess of the lung, 
due either to acute lobar or lobular pneumonia, 
to extension from the pleural or abdominal cavities, 
to pyaemia, or to inhaled foreign bodies (coins, 
tracheotomy tubes) ; (5) gangrene of the lung ; (6) 
ulceration of new-growths ; (7) hydatid cysts, the 
contents of which have been evacuated, may form 
spaces closely resembling true cavities. 

Mode of Formation.— (i) Tubercular cavities. 
The deposit of tubercle-bacilli in the lung is 
followed by the formation of the small inflammatory 
nodules known as tubercles or grey granulations. 
Around these is a zone of inflammatory consolida- 
tion of the lung. As the process spreads, masses of 
these tubercles coalesce and considerable areas of 
consolidation may result. At the periphery of these 
areas much inflammatory fibrous tissue is frequently 
formed. Partly owing to the cutting-off of the blood- 
supply to the central portions of the consolidated 
mass by the contraction of this fibrous tissue, and 
partly by the direct action of the toxins of the 
tubercle-bacillus, necrosis of the central portions of 
the.'^lid area is brought about. The process is that 
known as caseation {see Caseation). In course 
of time the destructive process invades the wall of 
a bronchial tube, which gives way and permits the 
entry of the caseous material into the air-passages. 
This is then coughed up, and the space iri which it 
originally lay remains empty, constituting a cavity. 

(2) In the condition known as bronchiectasis 
dilatation of the bronchi in some portion of the 
lung occurs, and stagnation of the contents of these 
tubes takes place {see Bronchi, Diseases of ; 4. 
Bronchiectasis). Decomposition of the retained 
secretion ensues; the walls of the bron'*hus are 
irritated by the products of putrefaction, and ulcera- 
tion is the result. The process extends into the 
surrounding lung-tissue, which is generally already 
the seat of chronic interstitial fibrosis, and thus 
irregular excavations are formed. The relation of 
such cavities to the original bronchus is often 
difficult to trace ; the fact that an inflamed and 
expanded bronchial tube enters and leaves the 
cavity, and that traces of bronchial tissue may be 
found in its wall, together with the existence of 
dilatation of bronchi in surrounding parts, may 
throw light on the nature of the process. 

Varieties of Cavity. — According to the acute- 
ness or chronicity of the disease from which the 


excavation results, and the subsequent changes 
which may take place, cavities present very different 
characters. In the most acute cases of tuberculosis, 
as in instances of abscess or gangrene of the lung, 
the cavity consists of an irregular space, with 
softened ragged walls, lying in the midst of con- 
solidated or partly consolidated lung-tissue. If 
gangrene has occurred the walls may be black, 
sloughy, and very foetid : in any case they will be 
soft and friable, with shreds of necrotic tissue 
adherent to their surfaces. In less acute cases, 
constituting the majority of tubercular cavities, 
the walls are less soft and ragged, consisting to a 
great extent of fibrous tissue, the result of chronic 
inflammation of interlobular septa ; to their surfaces 
masses of caseous material may be seen here and 
there adherent. In still more chronic cases the 
walls may wholly consist of fibrous tissue, lined by 
a thin layer of granulations. The walls are then 
smooth and firm, and the cavity will tend to have 
a more distinctly rounded shape, owing to obli- 
teration of irregular outgrowths by contraction of 
the fibrous capsule. This appearance is presented 
by old cavities in which the actual process of 
destruction has ceased and the disease become 
quiescent. The process may, however, at any 
time again become active and ulceration take 
place m the walls, so that mixed forms of cavity 
result, in which the walls are smooth and resistant 
in some places, and ragged and ulcerated in others. 

Contents. — Since an active cavity is practically 
an abscess, the contents of such consist largely of 
pus— that is, of leucocytes and albuminous fluid. 
In tubeffcular cases this will be mixed with caseous 
material which may contain elastic fibres from the 
broken-down lung-tissue. The walls, even of 
quiescent cavities, often continue to secrete puru- 
lent material, so that expectoration may continue 
after active disease has ceased. In bronchiectatic 
cavities and m some tubercular vomicre the contents 
are very oft'ensive owing to putrefaction, and cause 
the breath of the patient to be intolerably foetid. 
Rarely in old cavities organisms from the air may 
effect a lodgment, and moulds, such as aspergillus, 
may grow on the walls and appear in the expec- 
toration. In cases due to actinomycosis small 
yellowish masses of the ray-fungus may be found in 
the pus. 

Blood-vessels in Cavities. — In the pro- 
cess of excavation blood-vessels, being more 
resistent than the other tissues, may remain 
for long periods intact. Thus bands consisting 
of blood-vessels, with a certain amount of 
fibrous tissue, may frequently be seen crossing 
tubercular cavities. In course of time the walls of 
such vessels are invaded by the inflammation, and 
thrombosis with obliteration of the lumen generally 
results. In some cases, however, the wall of the 
vessel is weakened without the occurrence ot 
thrombosis ; dilatation results and an aneurysm is 
formed. This will tend to fill the cavity while 
the latter is small, and to increase gradually along 
with it. Sooner or later a point is reached when 
no further expansion of the vessel wall can take 
place, and rupture of the aneurysm occurs, leading 
to profuse and even fatal haemorrhage. In rarer 
cases direct ulceration of a vessel may take place 
before thrombosis has been effected within it, and 
haemorrhage may again be the result. Vessels 
running in the walls of cavities are specially 
liable to be thus eroded ; and this cause of bleeding 
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IS not uncommon in connection with bronchiectatic 
cavities, and with those resulting from the ulcera- 
tion of malignant growths 
Seat and Distribution. — Tubercular cavities 
occur most frequently in the upper lobes of the 
lungs The two sides of the body are affected 
with practically equal frequency, and both lungs 
are often the seats of excavation at the same 
ume In some instances only a single cavity may 
be found, and may vary in size from that of a pea 
to a chasm occupying a whole lobe of the lung 
In other cases many cavities occur together, a 
whole lobe, or even more than one, being honey- 
combed with excavations These may communi- 
cate one with another, and may ultimately coalesce 
to form a single cavity Partial septa are 
frequently found in vomicae, constituting the 
remains of partitions which originally separated 
distinct spaces Tubercular cavities in the lower 
lobes are not, however, very uncommon, and 
retention of the secretions with consequent decom- 
position may occur in these as in bronchiectatic 
cavities, which usually occupy this position 

Effects — The existence of cavities in the 
lung, surrounded by tissue in a condition of chronic 
inflammatory fibrosis, causes alteration in the shape 
of the chest walls and in the relative positions of 
the thoracic viscera The tendency of fibrous 
tissue to contract being aided in this case by the 
existence of hollow spaces which offer no obstacle 
to the process, there takes place a considerable 
shrinkage of the affected part By this means 
the size of the cavity is reduced (although 
it IS probable that a vomica when once formed 
never completely disappears), and owing to the 
existence of pleural adhesions the thoracic wall is 
drawn in and the diaphragm elevated into the 
chest If only one lung is affected the sound lung 
of the opposite side expands so as to occupy more 
space and do more work (vicarious emphysema) 
At the same time, owing to diminished support 
from the shnnking lung and occasionally to the 
actual traction of adhesive bands, the heart is 
moved from its normal position and may be found 
beating in the left axilla if the left lung be shrunken, 
or to the right of the sternum in cases of right-sided 
cavities In patients with old and very extensive 
cavities, the alteration in the shape of the thorax 
may be so great that actual curvature of the spine 
IS produced, the concavity of the curve being 
towards the affected side 

In the majority of cases adhesion takes 
place between the two surfaces of the pleura over 
an excavated spot Rarely in the absence of this 
rotective process the vomica may extend and 
urst into the general pleural cavity, causihg 
pneumothorax. The constant drain of pus from a 
chronic cavity, and the absorption of bacterial 
toxins from it, may finally result in the onset of 
amyloid (lardaceous) degeneration of other organs. 

Diagnosis. — The phenomena from which it is 
possible to infer the existence of a cavity in the 
lung are dealt with at length in the article on 
Physical Examination. Little can be learned 
from inspection of the chest, since fibrosis of the 
lung without excavation is capable of giving rise 
to great retraction of the thoracic wall Percussion 
18 of value in some cases. It is necessaiy to bear 
in mind that, although percussion over a cavity 
should, and does, give nse to a tympanitic note 
under favourable circumstances, in the great 
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majority of instances this resonance is modified by 
the existence of a layer of solidified lung between 
the chest- wall and die cavity, and also frequently 
by thickening of the pleura overlying the affected 
area It is ^us only in cases of very superficial 
cavities that tympanitic resonance is obtainable. 
Usually the normal percussion-note is impaired 
over a vomica, the sound obtained being often of 
a high-pitched ‘boxy’ character, which is very 
suggestive but not distinctive of excavation By 
very vigorous percussion, the patient’s mouth being 
open, it IS possible to elicit the ‘cracked-pot’ 
sound ; but it is inadvisable to use the amount of 
force needful to elicit this phenomenon, owing to 
the danger always existing of setting up haemor- 
rhage from some weakened or aneurysmal vessel 
In the case of very large cavities with fluid con- 
tents, alteration of the posture of the patient from 
the vertical to the horizontal position, or vice versa, 
may cause changes in the percussion-signs, com- 
prising alterations both in the respective areas of 
resonance and dulness, and in the quality of the 
sound obtained The most characteristic sign 
audible on listening over a cavity is the so called 
cavernous or amphonc breath-sound. This differs 
from bronchial or tubular breathing in the deeper 
pitch of the note and in possessing a certain 
musical quality which has been compared to the 
sound obtained by blowing across the neck of a 
bottle Vocal sounds are increased over a cavity, 
and occasionally a peculiar resonating effect is 
produced within it Whispenng pectoriloquy is 
also very marked, but is not distinctive of 
excavation, as it may be heard equally clearly 
over consolidated lung Air passing through 
liquid contained in a cavity gives nse to bubbling 
sounds (r&Ies) of peculiar hollow metallic quality, 
and the dropping of fluid from the roof of a large 
vomica may occasionally produce ‘metalhc tink- 
ling ’ The bell-sound may also be heard over 
large empty cavities on tapping one com upon 
another placed against the chest-wall When the 
patient coughs splashing of the fluid m the cavity 
may result and be audible to the observer, and the 
sound of the cough may like the voice be resonated 
in the cavity. At the end of the effort of coughing 
a peculiar suction -sound (‘ post-tussic suction’) 
may be heard over a vomica, comparable to that 
produced by the sudden expansion of a wet india- 
rubber ball 

It must be distinctly understood that the pheno- 
mena just enumerated do not occur in the case of 
all cavities, some or all of them being absent in the 
great majority of instances. It is probably impos- 
sible to ascertain the existence of a cavity less than 
one inch m diameter, and spaces even of this size 
may be entirely latent if deeply situated. The two 
most valuable signs are probably the * boxy * per- 
cussion-note and cavernous breathing If the 
bronchus leading to a cavity become blocked, all 
charactenstic signs on auscultation will necessanly 
be absent 

Prognosis — No patient in whom a pulmonary 
cavity exists can be said to be free from danger. 
The pnncipal risk is always that of the occurrence 
of haemorrhage, since it is impossible to make sure 
of the absence of aneurysmal dilatation of vessels 
crossing the cavity, while further ulceration of the 
walls leading to vascular erosion may at any time 
occur Apart from this danger, ihe outlook is not 
necessanly bad It is now well established that in 



264 CAVITY, PULMONARY 

tuberculosis arrest of the disease may teke place 
at any st^, and that even after extensive excava- 
tion has occurred the malady may become quiescent 
and the patient recover a fair measure of health and 
activity. In individual cases judgment as to the 
probable future course must be based upon a review 
of all the circumstances. Gain of weight, absence 
of fever and sweating, good digestion, and regular 
sleep point to quiescence of the disease. Long 
previous duration apart from signs of marked 
deterioration of health is in favour of continued 
chronicity. The presence of some cough and expec- 
toration in such cases is not necessarily of evil import, 
since a cavity may continue to secrete for an in- 
definite period. Even the presence of tubercle- 
bacilli in the sputum is not of necessity evidence 
of active tuberculosis, since it seems that these or- 
ganisms may continue to exist as saprophytes after 
they have ceased to do active mischief. 

Treatment. — In cases with tubercular excavation 
of the lung, the treatment is that of the general 
condition {see Phthisis), and no special modification 
need be introduced owing to the existence of a 
cavity. When the disease has reached this stage, 
however, and is still active, it is not advisable to 
send the patient away from home either for a sea- 
voyage or for residence at a distance, on account of 
the danger of haemorrhage. When the disease has 
become quiescent, cases with cavities may be much 
benefited by residence in such climates as permit of 
continuous life in the open air without danger of 
chill. Wintering abroad is generally advisable, 
and it is important that those affected should not 
remain contented with the good results of one such 
winter sojourn, but should be encouraged to spend 
two or three winters away from home (Mitchell 
Bruce). 

Treatment directed to the cavity itself may be 
necessary in cases in which the contents stagnate 
and putrefy. Here much may be done by means of 
medicated inhalations. Eucalyptus oil or terebene 
may be used as a moist inhalation, one drachm of 
either fluid being put into a pint of hot water and 
the patient directed to inhale the steam thrice or 
more daily. A kettle of water containing a small 
quantity of one of these substances kept simmering 
in the sick-room is of the greatest service in render- 
ing the atmosphere around the patient tolerable to 
others. Dry inhalations may be given on an oro- 
nasal respirator, and may consist of a few drops of 
a mixture of equal parts of spirit of menthol, oil of 
eucalyptus, and spirit of chloroform, used for half 
an hour three times a day or oftener. In basal 
cavities, the foetor of which does not yield to these 
remedies, intralaryngeal injections may be practised 
with apparent benefit. The injection is made 
through the glottis with a special curved syringe, 
guided by the laryngoscopic mirror, the patient 
l^ing directed to lean over towards the affected 
side, to ensure gravitation of the fluid towards the 
seat of the cavity, A solution of menthol in olive 
oil forms a very suitable fluid for such injection. 
Injections by means of a hypodermic needle passed 
directly into pulmona^ cavities at the apex and 
elsewhere have been tried, but are not to be recom- 
mended for general use. Surgical interference is 
necessary in some cases of gangrene of the lung or 
abscesses that drain badly. It is impossible to lay 
down general rules as to the indications for such 
tr^tment. If very foetid expectoration continue in 
^te of medical remedies, and if the patient^s 
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general condition be deteriorating owing to absorp- 
tion of septic products, the question of incision ,and 
drain^e of the cavity must be carefully considered. 
Resection of portions of one or more ribs will pro- 
bably be necessary, if operation be decided upon in 
order to secure free drains^e. In cases of quies- 
cent cavities with resulting deformity of the 
chest, carefully planned and graduated gymnastic 
exercises are of use to exercise the muscles and 
lessen deformity. Residence at high altitudes is 
sometimes beneficial in such cases, owing to the 
tendency which it exerts to cause expansion of 
existing healthy lung-tissue. See Climate, 
Treatment of Disease by. 

W. Cecil Bosanquet. 

CELL {cella, a cell in a honeycomb ; a closed 
chamber). — The term ‘cell* was for a long time 
applied in anatomy to various spaces in the body 
large enough to be recognisable by the naked eye ; 
hence ‘ cellular ’ tissue, a name which has been 
used to designate areolar or connective tissue. But 
the word came afterwards to be applied by botanists 
in an entirely different sense, namely, to the hollow, 
bladder-like particles of which many of the parts of 
plants were shown by the microscope to be com- 
posed ; and the name was extended so as to apply 
to similar particles in the animal body. It has since 
been retained and used in histology in that sense, 
although it has long been recognised that these 
particles, whether in plants or animals, but es- 
pecially in the latter, do not necessarily conform to 
the original definition of a cell, the principal factor 
in which was the presence of a definite cell-wall. 

Cells may be either free or fixed. Instances of 
free cells are to be found in the white corpuscles or 
leucocytes which occur in blood, in lymph, and in 
pus, and which constitute the bulk of lymphatic or 
lymphoid (adenoid) tissue. As instances of fixed 
cells may be mentioned the various kinds of epi- 
thelial cells ; the cells of the connective tissues, in- 
cluding cartilage and bone ; the cells of nervous 
tissue ; and those which constitute the several kinds 
of muscular fibres. To these may be added the 
cells of most tumours. 

All the cells in the body can be shown to have 
been ultimately derived from the ovum, or egg-cell, 
which, after impregnation by and union with a 
spermatozoon or sperm-cell, divides at first into 
two, these again into two, and so on by a binary 
process of subdivision until a small mass of cells is 
ultimately produced. As the cells continue to 
multiply, this mass presently becomes hollowed out 
by the accumulation of fluid in its interior, and is 
converted into a vesicle, the wall of which is even- 
tually found to show an arrangement of its compo- 
nent cells in three layers, which collectively form 
the blastoderm. The three layers are termed re- 
spectively, from without in, the epiblast, mesoblast^ 
and hypoblast y or ectoderniy mesoderm ^ and ento- 
dermy and give origin in course of development to 
the different tissues and organs of the body. The 
epiblast produces the cuticle and nervous tissues, 
and the essential parts of the sense-organs ; the 
mesoblast the muscular and connective tissues, in- 
cluding the blood and blood-vessels ; the hypoblast 
forms the epithelium of the alimentary canal, and of 
the glands which open into it, including the epi- 
thelium of the pulmonary air-passages. 

Cells vary very much in size, but few are large 
enough to be viaibla to the naked eye. Every cell 
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in the body possesses one or more nuclei, although 
in some cells, in consequence of chemical alterations, 
the nucleus may hav e aisappeared completely. Such 
cells are, however, no longer living and active, and 
undergo only passive changes , of the living cell 
the nucleus appears, at least in all the higher 
animals and plants, to be an essential pert 
The main part of the cell, in which the nucleus 
IS embedded, is known as the cell-body or cell- 
substance In most cells it is chiefly formed by a 
soft albuminous material, named protoplasm It is 
upon the presence of this matenal that the so-called 
‘ vital ’ phenomena which are manifested by the 
cell obviously depend, such as the amoeba-Iike 
movements or changes of shape which are exhibited 
by free cells such as the white blood-corpuscles; 
the production, storage, and eventual expulsion 
from the cell of materials which are to take part in 
the formation of the secretions, as in the fixed cells 
of glands , and the internal changes, molecular or 
molar, which result in the wave-like transmission of 
impulses or movements, as is seen m the manifesta- 
tions of activity which occur in muscle and nerve, and 
in ciliated cells Most of these changes are or may 
be produced or modified by the incidence of external 
stimuli ; and the property by virtue of which the 
protoplasm responds to these or other (unknown) 
stimuli IS termed its ‘ irritability ’ or ‘ excitability * 
When protoplasm is examined chemically in the 
dead state it is found to be mainly composed, be- 
sides water, of certain forms of globulin and albu- 
men, which do not materially differ from those which 
occur in fluids, such as egg-albumen and blood- 
serum, which exhibit none of the phenomena of 
life But there is reason to believe that the 
molecular constitution of the protoplasm is very 
different during life from that which is found after 
death, being in the former condition of especially 
unstable character and undergoing changes with 
gieat readiness It is indeed in the highest degree 
probable that chemical and physical changes are 
continually proceeding during life, and that the 
chemical changes are of two antagonistic kinds, the 
one kind tending to produce a building up of fresh 
protoplasmic substance from the proteid and other 
material supplied by the blood and lymph, and the 
other kind tending to produce a breaking down of 
such substance, and a formation of simpler products 
To those two hypothetical antagonistic processes 
which proceed during life, the terms anabolic and 
katabohc have been applied, while to the whole of 
the chemical changes which go on, both in the in- 
dividual cells and in the collective organism, the 
name metabolism is given 

The forms assumed by the cells are very various . 
thus they may be spherical, ovoidal, spindle-shaped, 
flattened or scale-like, columnar, stellate — in short, 
of any conceivable shape Fixed cells retain the 
same shape for an indefinite time, or undergo only 
passive alterations , free cells are frequently ob- 
served to alter their shape continually by the 
spontaneous protrusion and retraction of processes 
of their protoplasm {pseud podia) These spon- 
taneous changes or amoeboid movements may, under 
certain circumstances, produce an actual locomotion 
of the cell, as is noticed to occur m the process of 
dtapedestSi or passage of the white blood-corpuscles 
through the walls of the capillaries and vepules. 

Cells may he scattered and isolated in a tissue, or 
they may hie united by their processes into a net- 
work, as in the connective tissues, or closely packed 
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and joined edge to edge to form either a mem- 
branous stratum or a solid mass of cells, which may 
constitute the bulk of the tissue to which the cells 
belong, as in the epithelial tissues Or the cells of 
a tissue may undergo special development and 
structural modification, associated with the assump- 
tion of special properties of conduction and con- 
tractility, as in the nervous and muscular tissues. 
In ciliat^ epithelium the protoplasm of the cell is 
prolonged at the free border into nunute hair-hke 
projections, which dunng life execute a spontaneous 
lashing movement {vtbi atile ctha)» 

In spite of the numerous researches which have 
been made of late into the structure of cells, very 
little is known positively regarding the structure of 
the protoplasm. Until a comparatively recent date 
It was described as entirely without structure ; and 
m many cells, especially those of the free type, xt is 
difiicult to make out any definite appearance of 
structure, especially in the living condition It is 
true that under the influence of certain hardening 
re-agents, such as alcohol and chromic acid, a reti- 
cular appearance is produced in protoplasm, but the 
same appearance can equally well be produced in 
solutions of albumen and mucin under similar cir- 
cumstances, so that the reaction m question by no 
means proves that the apparent structure is pre- 
formed , and it is still the opinion of some histolo- 
gists that protoplasm is essentially structureless It 
IS certain, however, that in many fixed cells a net- 
work may be observed even in the living condition, 
the nodes of the network causing a charactenstic 
finely granular appearance in the protoplasm ; and 
most cytologists accordingly describe the living sub- 
stance of a cell as being composed of a sponge work 
{spongioplasm or reticulum), and interstitial matter 
or matrix occupying the meshes of the spongew^ork 
{hyaloplasm or enchylema) Whether the vital 
phenomena exhibited by protoplasm depend upon 
the spongioplasm or the hyaloplasm, or belong to 
both these parts of the living substance, is entirely 
unknown 

The protoplasm of a cell may contain other 
materials embedded in its substance, which may 
either have been formed by the protoplasm from 
materials obtained from the blood, or in the case of 
‘ free cells ’ may have been taken bodily into the 
cell-protoplasm by aid of the amoeboid movements 
of which these cells are capable (inception of parti- 
cles) These materials mky be m the form of 
granules of albuminous, fatty, or carbohydrate 
nature, or of globules of watery fluid containing 
substances in solution (vacuoles) Such non-proto- 
plasmic ingredients of the cell-substance, when 
occurnng within the cell as ordinary products of its 
nutrition, are collectively termed deuteroplasm. 
This term also includes such portions of protoplasm 
as may have become converted within, or at the sur- 
face of, the cell into non-living matenal, as when the 
external layer of protoplasm becomes transformed 
by physical and chemical alterations into a firmer 
and more resisting covenng to the cell, which thus 
becojnes invested with a cell-walL Patholc^cal 
changes in cells are usually due to abnormal chemical 
transformations of the protoplasm, which in this 
case are usually termed degeneraitans, such as the 
fatty, mucous, and colloid. 

The protoplasm of many cells, especially of free 
cells, such as the white blood-corpuscles and the 
marrow-cells, contains granules, embedded in the 
protoplasm, which are of a proteid or nucleo- proteid 
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nature and appear to be special products of the 
cell-metabolism. They are not, however, all chemi- 
cally identical, for while some are stained more 
readily by basic dyes {hasophile granules)^ others 
take up acid dyes [oxyphtie granules)^ while others 
react to both basic and acid dyes {ampkopkilt)^ and 
others again most readily to neutral stains {mufro- 
phile granules). 

Every cell in the body possesses at least one 
nucleus, but some cells may have two or three nuclei ; 
and others, such as the giant-cells which are met 
with in normal red marrow and in certain patholo- 
gical formations, may contain a large number. The 
nucleus of a cell is usually spherical ; it is situated 
near the centre of the cell, and appears to possess 
the function of presiding over the nutritive changes 
of the protoplasm, as well as that of initiating the 
division of the cell. 

Most nuclei have a well-marked reticular struc- 
ture, which is visible even in the living cell unaltered 
by reagents. The filaments of the network have 
the property of becoming darkly stained by haema- 
toxylin and many other staining reagents ; hence 
the substance of which they are composed has been 
termed chromatin^ to distinguish it from the part of 
the nucleus which remains unstained, and which is 
termed in contradistinction achromatin. The fila- 
ments are aggregated at the surface of the nucleus 
into a closely reticulated membrane which serves to 
limit the nucleus externally. The nodes of the net- 
work, as seen in optical sections of the nucleus, give 
the latter a coarsely granular appearance, especially 
because the substance of the filaments tends to 
become aggregated at the nodes. Besides these 
aggregations there are usually present in the nucleus 
one or two larger masses of chromatin, staining 
somewhat differently from the rest, and not always 
situated at a node of the nucleus- network. To 
these larger masses the term nucleoli is applied. 
In some nuclei the usual network is replaced by a 
sort of convoluted skein of nuclear filaments, the 
latter being somewhat thicker than usual, and ex- 
hibiting, when sufficiently magnified, a peculiar 
transversely striated appearance. This condition is, 
however, usually only met with in nuclei which are 
about to undergo division. 

In many cells there has been detected in the 
protoplasm, usually near the nucleus, a minute 
particle {cUtraction^particle or centrosome)^ which 
stains in a special manner with certain reagents, 
and appears to exert an attractive influence 
upon the neighbouring protoplasm, which shows 
lines converging towards the centrosome. Prior 
to the division of the nucleus, the centrosome is 
always found to have divided, and its two parts are 
united by a system of fine lines or fibrils. This 
ultimately becomes developed into a spindle-shaped 
structure of considerable size, which envelops the 
dividing nucleus and appears to offer directing lines, 
along which the parts of the nuclear chromatin, after 
division, pass towards opposite poles of the cell. It 
is then known as the directing spindle, and each half 
of the original centrosome is termed a polar par{pcle. 
This, after the formation around it of the daughter 
nucleus, eventually takes up a position in the proto- 
plasm as the centrosome ot the daughter-cell. 

The division of the nucleus was formerly believed 
to occur by a simple jjrocess of fission, preceded by 
the division of the nucleolus. It is doubtful, how- 
ever, if this simple process of so-called direct division 
occurs regularly in many cells. In nearly every case 


of cell-division, both in normal tissues and in patho- 
logical formations, the nucleus undergoes a complete 
series of changes, which are collectively known 
under the name karyoktnesis or karyomitosis, and 
which result in the division first of the nucleus and 
ultimately of the cell (so-called indirect division). 
The changes which are thus undergone are as 
follows: — The whole of the chromatin, including 
the substance of the nucleoli and the membrane of 
the nucleus, first becomes collected into one or more 
filaments, which have a convoluted skein-like ar- 
rangement, the skein being at first closely wound, 
and its filament or filaments fine, but becoming 
gradually more open, and its filaments coarser. 
Next, it is found that the skein has become sub- 
divided into a definite number of short filaments, 
which often assume a bent V-shaped form, with the 
apices of the V’s directed towards the centre of the 
nucleus {aster-phase). The V’s then undergo an 
alteration in relative position, becoming interlocked 
at the equator of the now elongated nucleus, and 
having their apices directed towards the two poles. 
At or before this equatorial phase of karyokinesis 
the filaments undergo a process of longitudinal 
cleavage, so that there are now twice as many as at 
first. The resulting finer V-shaped filaments then 
begin to pass into two groups, which gradually tend 
towards either pole of the nucleus, assuming as they 
pass thither a radiate arrangement, with the apices 
of the V’s towards the centre of each group. This 
is the diaster-phase. Finally, in each of the two 
groups, the V-shaped filaments unite end to end to 
form a skein, which subsequently becomes converted 
into a network, and the formation of the daughter- 
nuclei may now be regarded as complete. Around 
each one the corresponding half of the protoplasm 
of the cell becomes aggregated, so that two daughter- 
cells have become formed by division of the parent- 
cell. 

While these changes are going on in the 
chromatin of the nucleus, others are proceeding in. 
the achromatin substance. Within this the spindle- 
shaped system of fibrils connected with the divided 
centrosome makes its appearance, both the poles 
and the equator of the spindle corresponding with 
those of the nucleus. At each pole of the spindle 
is the spherical particle termed the polar particle, 
and from this particle other fine fibrils radiate into 
the adjacent protoplasm, so that a system of 
achromatin-fibres penetrates not only through every 
part of the nucleus, but throughout the greater part 
of the protoplasm of the cell as well. The fibres of 
the nuclear spindle appear, as already mentioned, 
to serve as directing lines along which the above - 
described movements of the chromatin-filaments 
towards the poles of the nucleus occur, and the 
equator of the spindle determines the plane of 
separation both of the nucleus and of the cell. 

E. A. Schafer. 

CELLULITIS. — Cellulitis is a term used to 
denote inflammation of the great planes of cellular 
or connective tissue. The subcutaneous tissue is 
most often affected : occasionally the intermuscular, 
mediastinal, pelvic, and other deep layers. 

Cellulitis may be acute or chronic, circumscribed 
or dijfuse, nonsuppurative or suppurative {see 
Abscess ; Acute Diffuse Suppuration). 

.Etiology. — Acute non -suppurative cellulitis is 
the result either of infection % organisms (usually 
the pyococci) which fail for one reason or another to 
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induce suppuration {sag Abscess), or of the entry 
of some imtant, like unne, into the tissues. The 
organisms may be (i) inoculated directly through a 
wound— even the smallest puncture or abrasion , or 
(2) conveyed to the part by the lymphatics or the 
blood-vessels from some distant source of absorption, 
their deposit being often localised by some simple 
injury , or (3) they may spread to the connective 
tissue from some adjacent or embedded structure, 
e g. from the skin, lymphatic gland, kidney Alco- 
holism, albuminuna, and general depression of the 
resisting power favour all inflammations 

Symptoms — These are theredness, swelling, heat, 
and pain of inflammation more or less widespread, 
and more or less marked according to the vigour of 
the inflammatory reaction and superficiality of the 
process When the subcutaneous tissue is affected, 
the part usually ‘ pits ; * not so when the inflamma- 
tion is entirely subfascial. Impaired function 
and fever are present, but vary much m degree 

Perfect resolution and subsidence of symptoms is 
the usual ending , but in some cases as the more 
acute process subsides, and in others, often of 
unknown aetiology, which have throughout run a 
chronic course, a less favourable result is obtained , 
and thickening of tissues, matting together of parts 
such as tendons and their sheaths, contraction and 
shrinking of the connective tissue causing marked 
and persistent displacement of organs (e g uterus) 
may occur {see Pelvic Cellulitis) Repeated 
slight mechanical irritation will result in the forma- 
tion of long-lasting thickening Rarely, as the 
result of infection by certain very intense irntants, 
or of greatly impaired tissue-resistance (e g in an 
anasarcous limb), gangrene may occur without any 
suppuration 

Diagnosis —The one difficulty is to determine 
whether or not suppuration is occurring It is 
indicated by increasing intensity of the physical 
signs at one or more spots Absolute certainty is 
not of great importance, because if there is good 
ground for suspecting pus, incision (aseptic) will be 
beneficial 

Treatment — In the first place disinfect with 
phenol any source of absorption. Elevate the 
inflamed part as much as possible and give local 
rest, or general, if the case is severe Compression 
by bandage over cotton wool m large quantities is 
often valuable , in other cases warm baths, fomenta- 
tions, or poultices (the skin being unbroken) are 
more beneficial Should gangrene threaten, incisions 
should be made at once and freely Por the 
treatment of suppuration see Abscess In dealing 
with the results of chronic cellulitis, warm bathing, 
douching, movements, and massage are useful 

Stanley Boyd 

CEPHALALGIA (k€<#>o\^, the head, and 
pain) — Pam in the head. See Headache. 

CEPHALH>EMATOMA (/ce^aA^, the head; 
alfia, blood ; and omUy a formative suffix indicating 
a tumour) 

Definition — An effusion of blood occumng m 
newly born infants, forming a tumour upon the 
head ; situated beneath the pericranium, upon the 
surface of the skull ; or more rarely beneath the 
skull, between it and the dura mater 
Description. — This disease is of very rare 
occurrence, and must not be confounded with the 
cajmt suaedaneum^ which is an effusion of serum 
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external to the pericranium, and of common 
occurrence. The blood is generally extravasated 
immediately beneath the pencranium, over one of 
the parietal bones, most frequently the nght, but it 
may occur over the frontal or occipital Combined 
with this, or ansing independently, but of extreme 
ranty, may be an effusion beneath the cranium 
The origin of cephalhaematoma has been attnbuted 
to a variety of causes, but is most probably due to 
the constriction of the margin of the os uteri dunng 
labour It is generally observed some hours or a 
day after birth, as a circumscribed swelling, slightly 
tense and fluctuating ; and its peculiarity consists in 
a bony circle surrounding and limiting it 

Diagnosis — These tumours have been mistaken 
for hernia cerebri ; but their situation over the bone 
away from the fontanelles, the absence of pulsation, 
and the existence of fluctuation in cephalhsematoma 
should prevent this mistake 

Prognosis — Generally the blood becomes ab- 
sorbed, but occasionally suppuration occurs, or the 
bone may become necrosed , if beneath the skull, 
serious consequences, including idiocy, may ensue 

Treatment — As a rule, cephalhsematoma is not 
to be interfered with If suppuration take place 
the pus must be evacuated 

Clement Godson. 

CEREBELLUM, Lesions of. — The cerebellum 
IS liable to the same diseases as the brain and 
nerve-centres generally, such as haemorrhage, 
abscess, softening, atrophy, and tumours The 
nature of the pathological condition is to be deter- 
mined by the symptoms peculiar to each, so far as 
this is possible Its locality in the cerebellum is to 
be diagnosticated, first, by certain symptoms which 
are due to the cerebellar lesion as such, which may 
be termed the direct symptoms ; and, secondly, by 
those symptoms which depend more on the influence 
exerted by the lesion on neighbouring or subjacent 
centres and structures These latter may be termed 
the indirect symptoms 

It is by no means easy to separate these sym- 
ptoms from each other, and to say how much is due 
to interference with the functions of the cerebellum, 
and how much to interference wth the functions of 
other parts There are few diseases which have a 
purely local organic or functional limitation Hence, 
m o^er to arrive at the symptoms peculiar to 
cerebellar lesions, it is necessary to exclude all 
pathological affections which in their very nature 
affect the whole of the intracranial centres, such as 
tumours or meningitis The most satisfactory con- 
clusions, from a pathological point of view, are to be 
drawn from cases of atrophy or degeneration of the 
cerebellum, and, from a physiological point of view, 
from the results of experimental lesions of this organ 
in the lower animals 

The evidence from these two sources is mutually 
supporting. 

Direct Symptoms —The charactenstic sjma- 
ptoms of cerebellar disease are disorders of ec^uili- 
bnum, shown, on attempts at locomotion, in a 
reehngor staggering gait (titubation), and a continual 
tendency to stumble or fall over the most tnfling 
obstacle, or on burned movements. 

These symptoms may be confounded with those ot 
locomotor ataxy, but careful observation will show 
that in cerebellar disease there is no true ataxy 
The movements are quite co-ordinated with each 
other, and are such as would instinctively be made 
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to prevent falling, or to preserve the equilibrium ; 
ana have none of the precipitate, irregular, and 
sprawling character seen in ataxy. They are not 
specially intensified on closure of the eyes, which 
is such a marked feature in ataxy. Nor are they 
Accomparued by any of the sensory affections of 
ataxy, whether in the form of pains or anaesthesia. 

There is no true motor paralysis in cerebellar 
iiisease as such, and the various volitional move- 
ments of the limbs can be carried out perfectly well 
in the recumbent posture. Sensation, general and 
special, is not directly affected. Nystap;mus may 
occur as a direct symptom of cerebellar disease. It 
would appear as if the more pronounced nystagmoid 
jerkings were on the side of the lesion. 

Lesions of the cerebellum may be entirely latent, 
or not cause any obvious s)nnptoms during life. 
This has been observed in cases of congenital 
atrophy, or when the disease has been of a slowly 
progressive character, or limited to one lobe. 
Although affections of the middle lobe are specially 
calculated to induce the characteristic symptoms of 
cerebellar disease, it by no means follows that lesions 
of the lateral lobes are without their localising 
phenomena. Of these may be mentioned : rotatory 
movements towards the side of lesion, more espe- 
cially if the middle cerebellar peduncle is also in- 
volved, and tremors of the limbs on volitional effort 
upon the side of the lesion. The knee-jerks are 
directly affected by experimental ablation, that on the 
side of extirpation being at first exaggerated. In 
disease the state of the knee-jerks is not constant, 
so that this symptom is of little localising value. 

Indirect Sy.\iptoms.— /’ em tn the head, more 
particularly at the back, though not constantly 
situated there, is frequently associated with tumour 
of the cerebellum. 

Vomiting is also very frequently observed, 
perhaps more commonly than in connection with 
disease of other parts of the brain. There is, how- 
ever, no reason to regard this as due to cerebellar 
disease as such. As a general rule, lesions tendmg 
to encroach on the space of the posterior fossa, or 
to increase the pressure in this region, have a 
similar effect. 

Hemiplegia is not uncommon in connection with 
cerebellar disease, particularly in cases of tumour 
or hiemorrhage in the later^ lobe of the cere- 
bellum The hemiplegia is often on the side opposite 
the lesion. This does not prove that the hemiplegia 
is due to the destruction of the cerebellar lobe, or 
that the cerebellar lobes have cross relations with 
the limbs. Experimental physiology and anatomical 
investigations tend to show that the cerebellar lobes 
are functionally related to the motor tracts on the 
same side. There is however no direct strand of 
fibres issuing from the cerebellum towards the 
spinal cord ; the cerebello-spinal system being an 
indirect and uncrossed one through the nucleus of 
Deiters and the descending antero-lateral tract. 
The cerebro-cerebellar relation is on the other hand 
crossed, as old -standing disease or atrophy of one 
cerebral hemisphere is occasionally associated with 
atrophy of the opposite cerebellar hemisphere. The 
hemiplegia from cerebellar disease, whether direct 
or cross^, is, therefore, in all probability, due to 
compression or some affection of the subjacent 
motor tracts, which decussate at the pyramids. 
The fact that it occurs chiefly when the disease is 
limited to the lateral lobe is what might be expected 
on anatomical grounds. 


Affections of Sensationy common and special, 
have been observed in cases of cerebellar disease. 
Diminution of tactile sensation on the opposite side 
of the body, when the disease is situated in the 
lateral lobe, may be explained by the piessure of 
the new-growth upon the sensory tracts in the 
t^mentum pontis. As regards the special senses, 
affections of sight have been most frequently noted. 
Sight is certainly not abolished by destruction of 
the cerebellum in the lower animals, and when 
blindness occurs in man in connection with diseases 
of this organ, it is due to secondary implication of 
the optic tracts as the result of neuritis. 

A special feature of tumours of the cerebellum, 
more especially of the middle lobe, is a tonic 
rigidity of the muscles of the back of the neck, with 
retraction of the head, associated frequently with 
flexion of the forearms, and extension of the lower 
extremities with pointing of the toes. In these cases 
also, psychical affections, more particularly mental 
hebetude or stupor, occur as the result of secondary 
dropsy of the ventricles, caused by pressure on the 
veins of Galen and obstruction of the iter Sylvii. 
The symptoms then become those of hydrocephalus. 

The most important indirect symptoms of 
localising value are paralyses of the cranial nerves. 
Paralysis of the fifth cranial nerve is not uncommon 
with symptoms of cerebellar disease, and points 
to a lesion of, or involving, the middle peduncle. 
The facial nerve also is paralysed in some cases 
of tumour of a lateral lobe extending towards the 
base of the brain. Of most frequent occurrence is 
paralysis of the eighth nerve, shown by deafness. 
Less common is paralysis of the hypoglossal nerve. 
As a rule paralysis of the cranial nerves shows that 
the lesion is upon the paralysed side. Hoemorrkage 
into the middle lobe of the cerebellum, in addition 
to the ordinary symptoms of apoplexy, has been 
frequently found to cause vascular excitement of the 
genital organs— in the male marked priapism. 
This symptom, of which several cases were first re- 
ported by Serres, led this observer to modify the 
view of Gall that the cerebellum, as a whole, was 
related to the sexual instinct, and to regard the 
middle lobe only as having any such function. The 
facts, however, are susceptible of a totally different 
interpretation, and one more in harmony with other 
data of physiology and pathology. There is abso- 
lutely no evidence of the slightest value in support 
of GalPs hypothesis. 

Cerebellar Peduncles. — Cases areon record 
in which lesions have been found involving princi- 
pally either the superior or middle cerebellar 
peduncles. The symptoms, in the main, agree with 
those observed by Magendie on section of the 
middle peduncle in the lower animals. The chief 
effect of this lesion was to cause an irresistible 
tendency to roll over towards the side of lesion, and 
this has been amply confirmed by recent experi- 
mental work upon monkeys. Together with this 
rotatory disturbance' of the equilibrium, a peculiar 
distortion of the optic axes was observed, the eye 
on the side of lesion being directed downwards and 
inwards, the other looking upwards and outwards. 
Other symptoms of importance following this lesion 
were tremors or voluntary movement, such as are 
seen in cases of disseminated sclerosis. 

In a case described by Curschmann, along with 
appearances of basilar meningitis, which somewhat 
complicated the case, there was found a focus of 
softening, surrounded bv caoillarv hiHmorrharre. 



CEREBELLUM, LESIONS OP 

in the right superior cerebellar peduncle. The 
symptoms observed m this case were a rotatory 
distortion to the nght side, to which position the 
patient invariably returned when resistance to this 
movement was withdrawn There was no motor 
paralysis, nor was there any distortion of the optic 
axes. In Bannister's case the patient lay with the 
head and body in a forced position towards the 
right side, the lesion being a small haemorrhage in 
the right superior peduncle A case has been put 
on record by Nonat of apoplectic extravasation into 
the right middle peduncle ot the cerebellum and nght 
cerebellar hemisphere In this case the head and 
Irunk were twisted towards the nght side, and the 
ocular symptoms were also present, the eyes being 
immovable in a position of skew deviation Other 
cases are on record in which the cerebellar peduncles 
have been involved in more extensive lesions , but 
the symptoms, though not opposed to those above 
related, are incapable of differential analysis The 
special diagnostic symptoms, therefore, of lesion of 
the cerebellar peduncles are what are frequently 
termed * forcea movements’ {Zwangsbeivegttngen)^ 
or distortions of the normal axis of the trunk The 
exact direction of the distortion, in consequence 
of lesions specially limited to one or other peduncle 
on the right or left side respectively, is somewhat 
doubtful, though as a rule it has been found towards 
the side of lesion In lesion of the middle peduncle 
the fifth nerve is most likely affected 

The effects of lesion of the inferior cerebellar pe- 
duncle are limited to the results of expenmental 
lesion. These are chiefly ‘ forced movements ' and 
a tendency to rotation to the side of lesion, with 
adduction of the limbs on the same side, and abduc- 
tion on the opposite side In a case of Brissaud’s, 
the cerebellum was also slightly implicated, and the 
patient showed, m addition to a cerebellar gait, in- 
creasing deafness of the ear on the side of the lesion. 

D Terrier 
W A Turner 

CEREBRAL ABSCESS. — See Brain and 
Meninges, Septic Diseases of 

CEREBRAL APOPLEXY.— 5^^ Apoplexy, 
Cerebral 

CEREBRAL ARTERIES, Diseases of.— 

Brain, Vessels of ; and Arteries, Diseases of 

CEREBRAL DIPLEGIA — Synon • Birth- 
palsy , Little's disease 

Definition — An affection that is usually con- 
genitally installed, but which may also be due to 
post-natal causes , whose manifestations commonly 
date from or soon after birth , whose chief charac- 
teristics are bilateral rigidity, motor weakness, and, 
It may be, perverse movements; and in whose 
symptomatology are included all degrees of mental 
deficiency down to complete idiocy The name 
‘ Little's disease ' is commonly limited to the para- 
plegic form of the affection, which is also known as 
‘Congenital Spastic Paraplegia' and ‘Cerebral 
Spastic Paraplegia.' 

Etiology. — In the majonty of cases the disease 
is congemtally determined ; and although no cause 
can be assigned in many instances, it is possible 
that such cases are due to some morbid con- 
dition of the mother dunng her pregnancy. TTie 
maternal states that are regarded as of conseouence 
are general ill-health, the results of over- wont and 
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of defective feeding, neurasthenia, syphilis, specific 
fevers, eclampsia, blows to the abdomen, and 
abnormal psychic states. Failure of the physio- 
logical process of generation plays an important rdle 
in the aetiology of some cases, and it is noteworthy 
that the youngest members of large families are 
especially liable to be affected, while pregnancies 
subsequent to the birth of a diplegic child may 
result in still-births. Consanguinity of the parents- 
has been noted in some cases, and hereditary trans- 
mission of the disease from a parent to her offspring; 
has occurred There is one tbrm which is met with 
almost exclusively in the Hebrew race. 

Disorders of partuntion account for some cases, 
though the frequency of this caute appears to have 
been over-estimated The causes included m this- 
group are premature birth, prolonged labour, pre- 
cipitate labour, instrumental or other injunes at 
birth, and asphyxia neonatorum ; although the 
evidence that premature birth is a cause is not 
convincing 

Post-natal affections of the child claim only a. 
subsidiary place in the aetiolc^ of cerebral diplegia 
nevertheless, acute specific fevers, encephalitis, 
vascular lesions, and epilepsy appear at times to be 
in direct causal relationship It is, however, 
possible that, in at least some of the cases, these 
post-natal factors may only serve to bring out a 
congenitally installed disease 

Symptoms — Several clinical forms of the affec- 
tion are recognised according as ngidity and motor 
weakness or spontaneous movements dominate the 
picture , according to the distribution of the rigidity 
and motor weakness , and according to the degree 
of mental impairment that is present The forms- 
are (i) Generalised ngidity, (2) Paraplegic 
rigidity, (3) Bilateral athetosis, (4) Choreiform 
diplegia, and (5) Profound mental defect associated 
with slight generalised ngidity. Various combina- 
tions of the different varieties are met with ; but the 
cases of generalised rigidity and those of paraplegic 
ngidity far outnumber all other forms of the affec- 
tion 

The symptoms usually date from birth ; stiffness 
of the limbs may first attract attention, or, when 
present, athetoid or choreiform movements may 
first be noticed When the defect is slight, nothing 
abnormal maybe observed until the child commences- 
to crawl or walk In other cases mental deficiency, 
including backwardness in talking, is the first 
prominent symptom. Concomitant congenitaC 
defects, such as strabismus, nystagmus, or pes cavus, 
may supply a clue to the true nature of the malady. 

When the disease is post-natal m origin it is 
commonly ushered m by febnle manifestations, and, 
It may be, vomiting and convulsions The rigidity 
in the limbs develops in a few days, or, when there 
have been convulsions, paresis may precede the- 
ngidity. In other cases there are no premonitions ; 
the ngidity and motor weakness gradually appear 
without obvious cause, or they may follow some- 
injury to the head 

Although motor weakness and rigidity are both 
present, the latter is usually greater than the loss of 
motor power. All parts of the body may be 
affected, but not in equal degree; the legs suffer 
most and are alone affected in the paraplegic form 
the arms suffer less, and the face least of all. The 
arms may, however, be more affected than the legs- 
in some cases, and still more rarely the face may be- 
more affected than either the arms or legs. AIL 
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movements are executed slowly and in a clumsy 
manner, and they may be further hampered by 
contractures. Patients capable of walking may do 
so on their toes, as contracture of the calf-muscles 
may prevent the heels from reaching the ground ; 
the knees may be partly flexed owing to similar 
contracture of the hamstrings, and spasm of the 
adductors of the thighs may occasion cross-legged 
progression. In pronounced cases of generalised 
rigidity the sitting posture may be impossible, and 
in the paraplegic form the legs may remain extended 
when the patient sits. Various attitudes are as- 
sumed in cases of generalised rigidity. The patient 
may be curled up into the smallest possible space, 
with the head and trunk bent forward, the elbows 
pressed to the sides, the forearms crossed over the 
chest, and the legs drawn up in extreme flexion at 
the hip and knee. Or an ‘ attitude of adoration ’ 
may be assumed, with the head drawn back, the 
eyes staring, lordosis of the spine, the elbows 
pressed to the sides, and the hancls supinated below 
the face, while the legs are rigidly extended. 
Instead of either of these postures, all the limbs 
may be rigidly extended, and the forearms supinated : 
more rarely they are markedly pronated. Perverse 
movements of different kinds may be seen, notably 
facial over-action, grimaces, athetoid or choreiform 
movements, and intention -tremor ; and it is 
especially the upper limbs that are thus affected. 
One or other form of spontaneous movement may be 
present alone, or they may he combined, while 
rigidity and paresis are usually only slight in such 
cases. In athetosis the movements are slow and are 
most marked in the distal portions of the limbs ; the 
face is often similarly affected, and even the tongue 
may participate. In choreic diplegia, on the other 
hand, the movements are quick and shock-like, 
resembling those seen in myoclonus multiplex ; they 
are most marked in the proximal segments of the 
limbs, and they are only rarely seen in the face. 
The muscles are unduly firm in some cases, and if 
athetosis is a feature they become hypertrophied ; 
but in the late stages of severe generalised rigidity 
the muscles waste, a feature that is especially 
characteristic of the form of diplegia that is met 
with in Jews. Fibrillary tremors of the muscles 
are common, especially in adult cases. 

The tendon-jerks are increased, though they are 
often difficult to elicit owing to the great rigidity of 
the limbs, and it is not usual to obtain ankle-clonus. 
Babinski’s sign is almost invariably present. 
Cutaneous sensibility and the muscular sense are not 
impaired. The sphincters are not affected. The 
pupils may be unequal, and may react sluggishly to 
light. Coarse spontaneous nystagmus is common, 
and convergent strabismus is present in a good 
many cases. Primary optic atrophy is also frequent, 
and is constant in the form of diplegia that occurs 
in Jews ; another characteristic of tWs form of the 
disease is a whitish-grey patch in the macular 
region about twice the size of the optic disc, with 
the fovea centralis appearing as a cherry-red spot in 
the centre of the patch. When affected, the face 
may have a * starched * appearance owing to lack 
of change of expression ; the palpebral figures are 
wide, the lids retracted, and the mouth usually 
widely open. The tongue is often unduly large, 
and can only be protruded with difficulty. The 
arch of the hard palate is commonly high and 
narrow. Difficulty in swallowing is common, and 
dysphonia oy stridor may occur. 


There may be no mental impairment, or all 
degrees of defect may be met with down to com- 
plete amentia ; but there is no relationship between 
the degree of mental impairment and the amount of 
physical disability ; the former may be great, while 
the latter is slight, and vtVe versa. The patients 
are as a rule placid ; but they may be mischievous, 
irritable, and passionate. The child may never 
learn to speak ; it may lose this faculty if it has 
already been acquired ; or it may be backward and 
may ultimately only speak very indistinctly. Con- 
vulsions may occur, and are more common in cases 
of generalised rigidity than in cases of spastic para- 
plegia ; they are also frequent in cases with 
choreiform movements and in bilateral spastic 
hemiplegia. Permanent epilepsy may be established 
in some of the patients. Deformities of the skull 
are common, notably microcephaly in congenital 
cases ; while in some there is hydrocephalus and in 
others the skull is asymmetrical. Deformities of 
the spine are also frequent, especially kyphosis ; 
but there is often scoliosis and sometimes lordosis. 
Pes cavus is often present ; sometimes there is 
talipes equino-varus, and sometimes genu recurva- 
tum. The development of the affected parts is 
retarded, though this is less easy to determine than 
in infantile hemiplegia where there is the normal 
side for comparison. 

Morbid Anatomy and Pathology.— The 
morbid changes found are not always the same, and 
they moreover differ according as an examination 
is made while the initial lesions are still in ex- 
istence, or when only the secondary consequences of 
these remain. The brain may show no abnormality 
to the naked eye, although degenerative changes 
are evident on microscopical examination. There 
may, on the other hand, be pronounced atrophy of 
the convolutions, with a worm-eaten appearance of 
their surface, and increase in the width of the sulci. 
Instead of being uniform, however, the atrophy may 
be limited to some parts, so that a knobbed appear- 
ance results from alternate shrinking and projection of 
the convolutions. Or the changes may be even more 
gross, and porencephalic cavities may be present. 

Cases that have come to necropsy at an early 
stage have shown marked d^eneration of the 
neurons of the cerebral cortex, without evidence 
of interstitial or inflammatory changes ; whereas 
those examined years after the onset of the disease 
have shown sclerosis of the brain, with increase of 
the glial tissue, thickening round the blood-vessels, 
disappearance of the nerve-elements, and, in some 
cases, porencephalus. The lesions are superficial, 
whereas in bilateral spastic hemiplagia they are 
deep-seated. 

There are various views as to the probable nature 
of the initial lesion in cases of diplegia ; but it 
appears probable that primary degeneration of the 
neurons of the cerebral cortex accounts for most 
cases, and that the degeneration is due to the action 
of some toxic agent. Other lesions to which the 
condition has been attributed are encephalitis, 
meningeal haemorrhage, haemorrhage into the sub- 
stance of the brain as a result of trauma or asphyxia 
neonatorum, embolic occlusion of branches of the 
middle cerebral arteriesj and thrombosis of cortical 
veins, and of the longitudinal sinus. Finally, there 
are the views that some cases of cerebral diplegia 
are due to arrest of development, and that premature 
birth before the pyramidal tracts are fully develops 
accounts for others. 
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The pyramidal tracts in the spinal cord show a 
variable amount of descending degeneration in most 
cases ; but in a few instances they are said to have 
been normal. These tracts have also been absent, 
which suggests that the disease of the brain occurred 
before the pyramidal fibres had developed , but in 
other cases they have been merely reduced in size, 
possibly as a result of a lesion limited to part of the 
motor areas occurring at an equally early period of 
development 

Diagnosis — Several affections may be con- 
founded with cerebral diplegia In double hemi- 
plegia paralysis is in excess of rigidity, the arms 
suffer more than the legs, and defective develop- 
ment of the affected parts is more pronounced 
Competent observers state that disseminated sclerosis 
occurs in children , but a large proportion of the 
supposed cases have probably been cases of cerebral 
diplegia Friedreich^ s disease usually develops later 
in childhood , there is no spasticity, and the knee- 
jerks are nearly always absent. Hereditary cerebellar 
ataxy does not give rise to symptoms until still later 
in life, and, except that the knee-jerks are increased, 
there are no spastic phenomena ; optic atrophy is a 
constant feature Family spastic paralysis appears 
later than cerebral diplegia, and does not give nse 
to any symptoms that indicate affection of the brain. 
In compression-paraplegia from spinal caries the 
distinction is easy , cerebral sjrmptoms are here 
absent, there is usually anaesthesia and loss of con- 
trol over the sphincters, and tenderness and angular 
deformity of the spine are common 

Prognosis — The course of the disease vanes in 
different cases , in some it is progressive and ter- 
minates in death, a result ^vhlch is almost constant 
in the form that occurs in Jews, and which is 
common in cases of severe generalised rigidity 
Instead of this the disease may reach a certain stage 
and then remain stationary , and in a third group 
there may even be some amelioration after a time, a 
result that is especially likely to occur in the para- 
plegic form and in cases of slight generalised rigidity 

Treatment — Careful nursing, warm clothing, 
and proper feeding are essential Cod-liver-oil, 
extract of malt, and cream are all useful as foods, 
and some preparation of iron is the most suitable 
tonic No effort should be spared in training the 
child so as to improve its mental and physical powers 
Where there is much cerebral defect special training 
is required by a person accustomed to teach children 
who are mentally deficient Massage, passive move- 
ments, and appropriate gymnastic exercises are of 
great value in improving the physical development, 
and in preventing deformities, which must further 
be guarded against in every possible way When 
deformities have already occurred much good may 
still be done by regulated exercises, passive move- 
ments, and slow extension or division of the 
contracted tendons 

J. S Risien Russell. 

CEREBRAL H/CMORRHAGE.— 5^^ Brain, 
Hiemorrhage into. 

CEREBRAL LOCALISATION. — See Brain, 

Tumours of. 

CEREBRAL SPASTIC PARAPLEQIA.— 

Cerebral Diplegia. 

CEREBRO - SPINAL MEN|NQITI8.-~^m 

Meningitis, Epidemic. 


m 

CEREBRUM, Diseases <if,—See Brain, 
Diseases of ; also Convolutions of the Brain, 
Diseases of ; CORPUS Striatum, Diseases of ; &c. 

CERTIFICATES. — See Lunacy Laws. 

CESTODA.— .SV<f Entozoa 

CHALICOSI8 gravel) — Synon Sili- 

cosis, Stone-mason’s phthisis See Pneumoconi- 
OSIS 

CHALK-STONES — This name is applied to 
the deposits which are formed in connection with 
the gouty diathesis, especially in the joints They 
are thus denominated from their appearance and 
physical characters, in which they more or less 
resemble chalk , but in their chemical composition 
they are entirely different, consisting mainly of 
urate of sodium See Gout , and Concretions. 

CHALYBEATE WATERS (chalybs, steel) — 
Mineral waters which contain iron See Mineral 
Waters 

CHANCRE (Fr chancre) — Hard chancre is the 
initial manifestation of syphilis See Syphilis 
For Soft chancre, see Venereal Disease 

CHANGE OF LIFE. — Synon Climacteric 
epoch , Sexual involution ; Fr Minopause , Ger 
Menstruationsende 

Definition — The time of life in a woman when 
the functions of the uterus and ovaries cease, 
menstruation terminating — a period when disease of 
these organs is especially prone to occur, and when 
various constitutional disturbances are almost certain 
to arise 

Anatomical Characters —Great changes 
occur in the sexual organs — the ovaries lose their 
smooth outline, and after a while become shnvelled 
up, occasionally only a trace of them remaining ; 
the Fallopian tubes dimmish in size, and sometimes 
become obliterated , the walls of the uterus atrophy. 
Its cavity becomes much smaller, and the cervix 
disappears altogether 

Symptoms — The term ‘ change of life * is used 
among women very widely to signify everything 
which affects them at this critical time It is so 
rare for the transition from activity to inactivity to 
take place without some disturbance locally, or 
constitutionally, that women are apt to neglect 
seeking advice for symptoms which should demand 
careful treatment, believing as they do that it is 
natural to suffer in such ways at ‘the change.’ 
There is no fixed period for the climacteric epoch, 
though roughly it may be said to occur between the 
ages of forty-five and fifty. Certain causes are apt 
to determine the time — among these are parturi- 
tion and lactation, febnle attacks, such as typhus or 
acute rheumatism, profuse haemorrhages, fright, &c. 

The symptoms vary much In some women the 
change is abrupt, menstruation ceasing all at once 
after perfect regulanty ; in others and more 
frequently, the change is prolonged, the catamenia 
being irregular for many months, and vai^ng as to 
pen^aty and quantity. Frequently, after a long 
interv^, a profuse flow with clots occurs, and this 
IS very often attributed to a miscamage. This loss 
is frequently beneficial, and if It do not take place, 
and lUelief be not derived from vicanous discharges, 
such as bleeding from piles, the excess of blood 



CHELOID 


27a CHANGE OF LIFE 

gives rise to headaches, flushes, vertigo, and a host 
of other unpleasant sjrmptoms. The balance 
between the nervous and circulatory s^tem is 
upset; irritability of temper, hy^r-sensitiveness, 
and all sorts of fancies arise, or depression some- 
times amounting to melancholia ensues. If germs 
of disease exist, the uterus is especially prone at such 
times to develop them, so that carcinoma, fibroid 
disease, and polypus frequently present their first 
symptoms at this epoch. The importance, there- 
fore, of an early examination cannot be too forcibly 
dwelt on, or the mischief of delay from considering 
the abnormal condition as typical of * the change of 
life,’ and as a natural consequence, which will right 
itself. At these times pruritus of the vulva, vascular 
growths at the orifice of the urethra, and cutaneous 
eruptions are especially likely to occur. There is a 
tendency to grow fat, and to become coarse ; hairs 
frequenUy appear on the face. The breasts often 
become very large and pendulous, and this, with the 
increase in the size of the abdomen from flatus, and 
the deposition of fat in its walls, tc^ether with the 
cessation of menstruation, not infrequently gives rise 
to the supposition of pregnancy. To this imaginary 
state the term pseudocyesis has been applied, and it 
is often almost impossible to set aside the opinion 
of the woman regarding her supposed condition. 
The headaches, neuralgia, loss of memory, and 
nervous symptoms appear to be due to disturbance 
in the ganglionic system of nerves, with which the 
uterus and ovaries are largely supplied. If insanity 
arise, the most common form it assumes is 
hypochondriasis or melancholia. 

Treatment.-— This must be directed to regu- 
lating the secretions. Generally constipation, 
previously troublesome, becomes aggravated ; and 
portal congestion frequently occurs. Saline purga- 
lives are especially beneficial, and these may be 
administered in the form of mineral waters, such as 
Rubinat, Hunyadi Jdnos, Condal, or Friedrichshall. 
Blue pill with aloes is often very useful. The 
headaches and reflex nervous symptoms maybe best 
combated by the administration of bromide of 
potassium, and this drug appears to act as a direct 
sedative to the sexual organs, besides diminishing 
the amount of blood determined to them. Occa- 
sionally, bleeding from the arm or cupping gives 
great relief. Attention must above all be paid 
to the diet. It should be plain and unstimulating : 
beer and spirits should be prohibited, and only light 
wines, if any, allowed. Tepid baths are use^l. 
Late hours, heated rooms, and excitement of all 
kinds should be avoided. If local troubles arise, 
they must be treated according to their indications. 
It IS clearly impossible to map out any empirical 
line of treatment for a condition in which the 
symptoms are so variable. 

Clement Godson. 

CHAPPED NIPPLES. — See Breast, Diseases 
of ; and Nipple, Diseases of. 

CHAPS. — Synon. : Rhagades ; Rima, — Cracks 
or fissures of the skin occur where the integument 
has lost its el^tidty and become hardened by 
infiltration. Rimae not infrequently extend deeply 
and may bleed, and are then very painful. Their 
favourite sites are the hands arid wrists in cold 
weather, the lips, and the skin around joints. The 
treatment for chaps consists in protection from the 
atmosphere ; careful drying after previous thorough 
Inunction with glycerine. The skin will there^ 


be kept elastic and moist. Glycerine of starchy 
glycerine and rose-water, * cold cream,’ and hazeline- 
cream are also efficacious remedies. 

CHARCOT’S DISEASE.— 5*^^ Tabes Dor- 
salis. 

CHARCOT-LEYDEN CRYSTALS.— Colour- 
less octahedral crystals found principally in cases of 
leucocythaemia (blood and sputum), and of bron- 
chial asthma (sputum). They contain phosphoric 
acid combined with a base, generally called ‘ sper- 
mine.’ The crystals are believed to be identical 
with those obtained by the evaporation of normal 
semen. 

CHEIROPOMPHOLYX.— Dysidrosis. 

CHELOID a claw). — Synon. ; Keloid 

Alibert’s Keloid ; Cheloma ; Fr. ChHotde ; Can- 
crotde ; Ger. Keloid ; Knollenkrebs. The phonetic 
spelling ‘ keloid ’ has given rise to false derivations 
from a tumour, and from xijAls, a stain or 

mark. 

Definition. — A disease allied to tumour- 
formation, causing overgrowth of scar-tissue. 

Description. — Cheloid starts as a small rounded^ 
excrescence of a white or pink colour, abruptly 
elevated above the surrounding skin. This in- 
creases slowly in area and tends to throw out 
irregular lateral projections, which have been com- 
pared to claws. As it grows the centre of the 
cheloid-nodule may become slightly cupped, and its 
surface puckered owing to contraction of the fibrous 
tissue of which it is composed. The edges are 
often hypertemic, and enlarged vessels may be visible- 
coursing over the tumour. The growth arises in 
the scar caused by some injury, which may be so- 
slight as to have escaped previous notice : thus not 
only the scars of wounds or burns may be affected, 
but also those left by leech-bites, acne, small- pox, 
or the operation of piercing the ears for adornment 
with ear-rings. The commonest seat of cheloid is 
over the sternum, but any part may be affected. 
The tumour when it has once appeared tends to 
increase slowly for an indefinite time, but spontaneous 
disappearance may occur. The growths are often 
tender on pressure and may be the seat of more or 
less severe pricking or stabbing pain. They may be 
multiple and are occasionally distributed symmetri- 
cally, suggesting a nervous origin. 

Cheloid was formerly divided into two varieties, 
the ‘true’ and the ‘false,’ the former appearing 
spontaneously, the latter only in pre-existing scars. 
It is, however, probable that in the apparently 
spontaneous cases the original lesion was so minute 
as to be overlooked. The term ‘ cheloid ’ was ap- 
plied by Addison to the condition now known as- 
morphoea or localised scleroderma, but this con- 
fusion of terms has been abandoned. 

Pathology. — The process of formation of a. 
cheloid-growth consists in a multiplication of con- 
nective tissue-cells along the course of the blood- 
vessels. Appearing first as round cells, the new 
elements develop into bands of fibrous tissue. 
Microscopically vessels may be found affected at. 
considerable distances from the actual growth. 
This » situated in the corium, the epidermis and' 
papillae being at first intact; later on the skin 
becomes stretched over the tumour and the papillae - 
may disappear, bat the epidermis remains unin- 
volved. 
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Treatment. — This is unsatisfiactory, as the 
nowth generally returns after removal : occasionally 
however this may be successful if the knife be earned 
very wide of the tumour Deep transverse incisions 
into the growth have been recommended. Con- 
tinuous pressure may be tned in parts which admit 
of this treatment, but care is necessary to prevent 
the occurrence of ulceration. Electrolysis has 
proved effectual in some cases in causing disap- 
pearance of cheloid-nodules and appears worthy of 
more extended trial Good results have seemed to 
be due to inunction of mercunal ointment, but m 
estimating the value of treatment it is necessary to 
bear in mind the fact that these growths may in 
some cases disappear spontaneously If the pain 
in the cheloid is severe, injections of cocaine into 
the neighbouring tissues may afford relief 

W Cecil Bosanquet 

CHELTENHAM, In Gloucestershire —Com- 
mon salt waters. Ste Mineral Waters. 

CHEM08IS a hole) — A swollen condi- 

tion of the conjunctiva, caused by effusion into its 
tissue around the cornea, which thus appears as if 
placed in a hole or hollow. See Eye, and its 
Appendages, Diseases of 

CHEMOTAXIS chemistry; and 

arrangement) — The property possessed by certain 
cells and fluids of attracting or repelling other cells. 
See Immunity , and Phagocytosis 

CHEST, Deformities of — Under this head 
are included all deviations in shape from the normal 
chest 

Deviations from the shape of the typical thorax 
are appreciable by careful physical examination 
Of the various methods employed for this purpose, 
by far the most valuable are inspection and pupation 
Although in some few cases it may be important 
to determine the exact amount and nature of the 
deformity by a measunng tape, calipers, or cyrto- 
meter, there are very few deviations in shape or size 
of the thorax, the degree of which cannot be suffi- 
ciently estimated for clinical purposes by the eye 
and hand 

Deformities of the chest may be due either to ab- 
normity of the parietes, or to disease of internal 
structures 

Description — Deviations from the form or size 
of the typical thorax may be either general or local 
— that is, the abnormity may involve the whole 
thorax, or a part only 

I General Deformities —i. General Dtmi- 
nutton . — The chest may be too small— that is, 
diminished in all its diameters without being in 
other respects deformed This is due to an increase 
in the obliquity of the nbs The angle formed 
between each of the true nbs (excepting the first) 
and Its cartilage is more acute than normal. The 
intercostal spaces of the true nbs are widened about 
the junction of the nbs with their cartilages, and at 
the same time the nbs postenorly are approximated 
more closely to each other, the closeness of the 
approximation being in proportion to the diminution 
in the size of the thorax. The vertical diameter of 
the thorax is lessened by an increase in the height 
of the arch of the diaphragm. The very obhque 
position of the false nbs, and the height to which 
the diaphragm rises into the chest, cause several of 
the false nbs to he in contact with the diaphragm. 
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and thus no portion of lung is under these nbs . 
they are, practically speaking, no longer part of 
the chest-walls. The sub-costal angle is diminished 
in proportion to the diminution of the size of the 
thorax — that is, to the obliquity of the nbs The 
obliquity of the nbs also causes the shoulders and 
the sternal ends of the clavicles to droop, and at the 
same time to mchne forwards ; the upper part of 
the scapula is earned by the shoulder forward, the 
inferior tilted backward 

General and symmetneal diminution in the size 
of the thorax has only one cause, namely, small size 
of the lungs Small lungs may be coi^enital, due 
to developmental peculiarity ; or the consequence 
of atrophic degenerative changes inadent to age 
In both these cases the lungs are, in relation to the 
length of the nbs, disproportionately small, and, as 
a necessary consequence, the relatively too long ribs 
are arranged more obhquely than they are in a well- 
formed chest, and the diaphragm is pushed by the 
abdominal organs higher into the thorax When 
the small size of the lunM is due to atrophy, the 
supra-clavicular fossae are deepened, and the vertical 
diameter of the chest proportionately diminished 
In advanced life the congenitally small lungs are 
frequently reduced still further in size by the super- 
vention of atrophic emphysema It is the con- 
genitally small lungs of childhood which are prone 
to become the seat of tuberculosis in youth, and the 
subjects of atrophic emphysema in old age 

2 General Enlargement — The thorax may be 
too large, increased in all its diameters, without 
being otherwise deformed. It is simply bigger 
than It should be, having regard to the height of 
the subject 

When the thorax is abnormally large, the nbs 
are placed more honzontally than they are in the 
normal thorax. The angle formed between each 
nb and its cartilage is greater than in health , while 
the intercostal spaces, especially the lower, are 
widened, and the nbs less closely approximated, 
the arch of the diaphra^ is lessened in depth, and 
a considerable mass of lung lies under the lower 
false nbs, between them and the diaphragm. The 
chest is increased in all its diameters. The shoul- 
ders are raised The sub-costal angle is greater than 
natural 

Increase in the size of the whole thorax has but 
one cause, namely, increase in the size of the lungs. 
General and fairly uniform increase in the size of 
the lungs 1 ^ the consequence of disease, and of 
one disease only, namely, hypertrophic emphysema. 
When the increase in size of the thorax is mt^erate 
in decree, this is effected by the altered position of 
the nbs; but when the lung-disease is extreme, 
then a certain amount of the enlaigement is caused 
by pressure on the inside of the chest dunng the 
violent expiratory efforts of severe cough 

3. Irregular General Deformities , — In the de- 
formities above described the antero-posterior and 
the lateral diameters retain more or less perfectly 
their normal proportion — both are increased or botn 
are dinunishra ; m the former case the chest is on 
the whole more barrel-shaped than natural, but the 
deviation from the normal form is not con^erable. 
If, however, the chest-walls are from any cause 
unduly soft or unduly rmd, then the actually or 
relatively soft portions wul fail to expand or may 
actually recede dunng each inspratory act, 
and local deformity of the chest follows. The 
diameter of the chest at the part where the absolutely 

T 
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or relatively soft portion of the parietes i$ placed 
will be diminished. The special deformities of the 
chest which result are due, therefore, primarily to 
the state of the panetes, and are not, as those 
previously described, secondary to conditions of 
the lungs themselves. 

a. Diminution in the antero-posterior diameter of 
the thorax . — The antero-posterior diameter of the 
thorax is frequently less than that of the normal 
thorax, the lateral diameter being proportionately 
increased. The chest has an oval form — it is 
flattened from before backwards. 

The thorax flattened from before backwards is 
usually associated with small lungs, but the me- 
chanical cause of the flattened form is the want 
of full resisting power in the ribs without loss of 
rigidity in the cartilages. These conditions of 
thorax are common in the subjects of tuberculosis. 

The flattening of the thorax is increased by all 
impediments to the free passage of air through the 
air-tubes. In some children suffering from even 
slight bronchial catarrh, the flattening of the chest 
is seen to be increased at each inspiration j and if 
the impediment to the entrance of the air to the 
pulmonary tissue be constant or extreme, not only 
IS the flattening increased at each inspiration, but 
the sternum is also depressed, especially at its lower 
half, below the level of the costal cartils^es, and 
thus the antero-posterior diameter of the thorax is 
still further diminished in the median line. 

b. Increase in the antero-posterior diameter of the 
thoranL . — In rickets the cartilages of the ribs are 
very firm, while the adjoining growing ends of the 
ribs are softer than natural. The consequence of the 
extreme softness of the ribs at this part is that at 
each inspiration the weight of the atmosphere 
presses inwards the softest part of the ribs, while 
the sternum is borne forwards by the firm carti- 
lages. The result is great increase in the antero- 
posterior diameter of the thorax, and diminution of 
the lateral diameter at the parts corresponding to 
the softest part of the ribs. The depression of the 
softest part of each rib is increased by the want of 
resilience of the softened structures. 

A groove is thus formed in the thoracic walls just 
outside the ends of the costal cartilages ; and this 
groove being deepened at each inspiration, the part 
of the lung adjacent is compressed in place of being 
expanded during the inspiratory act At the same 
time, in consequence of the cartilages and sternum 
being thrust forward at each inspiration, air enters 
with undue force into the lung-tissue subjacent to 
these parts. The consequence of the excessive ex- 
pansion of the anterior part of the lung is vesicular 
emphysema, and the recession during inspiration of 
the softened and imperfectly resilient and therefore 
deeply grooved part of the chest-wall leads to 
collapse of the subjacent pulmonary tissue ; and, as 
the effect of these two conditions, the lungs, when 
the chest is opened, present a vertical groove 
corresponding to the woove in the chest- walls. 
The antero-posterior mameter of the thorax in 
rickets is still further increased by the curvature 
of the spine. The muscles are weak, the child is 
unable to sit upright, that is to say, it is unable, in 
consequence of the weakness of its muscles, to sup- 
port the weight of the upper part of its body; the 
bones the spine axe, in common with the other 
bones of tiie body, softened ; and the result of the 
weakness, of the muscles and the softness Of the 
vertebrse is the dorsal bow. 


When deformity of the chest is the result of undue 
softness of the chest-walls, the position of the solid 
organs subjacent to the parietes is frequently per- 
ceptible to the eye. The liver supports the lower 
ribs on the right side, the heart supports the ribs 
and cartilages over it on the left side, and thus these 
organs cause local prominence of the chest-walls, 
without being themselves in any way abnormal. 

In the so-called pigeon-breast ^ the antero-posterior 
diameter of the thorax is increased in the middle 
line, the lungs are small, the ribs and cartilages are 
firm, the ribs are placed obliquely and the chest - 
walls are flattened laterally, and the sternum as a 
consequence is thrust forwards ; thus a horizontal 
section through a pigeon-breasted chest has a 
triangular form, the apex of the triangle being the 
sternum. Impediment to the free entrance of air 
into the lower lobes of the lungs will favour the pro- 
duction of and increase the deformity. The chests 
of children who suffer from repeated attacks of 
bronchitis may exhibit this deformity, while there is 
increased expansion and subsequent enlargement of 
the upper part of the chest, the lungs being more or 
less collapsed below and emphysematous above. 

c. Transverse anterior constriction of the lower fart 
of the thorax is the consequence of small size of the 
lungs, or of imperfect inspiratory expansion, perma- 
nent or frequently recurring in youth. In these 
cases the lower ribs are little used in respiration, 
while below they are borne outwards or supported 
by the liver, stomach, and spleen, and thus an im- 
perfectly formed transverse depression is produced in 
the front of the chest on a level with the base of the 
ensiform cartilage {Harrison's sulcus), 
li. Local, Asymmetrical, and Unilateral 
Deformities. — i. Fuhuss of the supraclavicular 
region . — The supraclavicular r^on, corresponding 
to the portion of the thoracic cavity above the 
clavicle, may be fuller than natural. The causes of 
this local bulging are — a. Development of adipose 
and cellular tissue as in myxcedema. b. Distension 
of the deep-seated veins, c. Enlargement of lym- 
phatic glands in a stout person, d. Large- lunged em- 
physema, in which disease there is occasionally dis- 
tension of that part of the cavity of the thorax which 
lies above the level of the clavicle due to pressure 
within the lungs during the powerful expiratory 
effort of cough. 

2. Depression of one supraclavicular fossa is 
caused by any pathological condition of the apex of 
the lung which produces diminution of its bulk, 
for example, atrophic emphysema, or chronic con- 
solidation of the apex. 

3. Elevation of one shoulder . — Occupation is a 
common cause of elevation of one shoulder ; thus 
in clerks, who sit much at the desk, the left shoulder 
is permanently a little higher than the right, and the 
upper portion of the spine is slightly curved, the 
convexity being to the left ; so in those who carry 
heavy weights on one arm, the opposite shoulder is 
elevated and the spine curved. Whatever necessi- 
tates an increase in the capacity of one side of the 
thorax causes elevation of the shoulder on the same 
side ; thus, considerable dilatation of the heart, fluid 
in the pericardium, fluid in the pleura, aneurysm 
of the arch of the aorta or of the innominate artery, 
all lead to elevation of the shoulder. The shoulder 
is depressed and carried forward when, from any 
cause, the whole or upper part of one side of the 
chest is diminished in size, as when the apex of the 
lung is the seat of fibrosis in chronic tuberculosis. 
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4. Uniform dilatation oj pm side of the thorax is 
due, with one exception, to fluid or air in the pleura 
The exception is those rare cases of malignant 
tumour or the lung, in which the new-growth is 
uniformly diffused through the lung-tissue, and in 
amount so great that the affected lung decidedly 
exceeds in bulk the healthy lung inflated with air 
by inspiration. 

In uniform dilatation of one side of the thorax, 
the shoulder is raised, the ribs are placed more 
horizontally than on the healthy side, the intercostal 
spaces are widened, and the spine is slightly curved 
When the enlargement is moderate in amount, the 
increase in capacity is effected by the altered posi- 
tion of the ribs , but when the increase in size is 
very considerable, then it is due in part to the pres- 
sure exercised by the air, fluid, or cancer-loaded 
lung on the inner side of the chest-wall 

5 Uniform contraction of one side of the thorax 
IS the consequence of any condition which leads to 
general and uniform reduction in the size of the 
lung, such as cancer of the lung, chronic tubercu- 
losis of the lung, chronic pneumonia, or the change 
in the texture of the lung which follows long-con- 
tinued compression by fluid in the pleura When 
the whole of one side of the thorax is reduced in 
size, the shoulder on that side is depressed, the nbs 
are placed more obliquely and are more closely 
approximated than on the opposite side, the inter- 
costal spaces are narrowed, and the spine is curved, 
often considerably, the concavity of the curve being 
towards the contracted side 

6 LcUeral curvature of the spine^ instead of being 
the consequence, may be the cause of deformity of 
the thorax the ribs are then approximated on the 
side and at the part where the concavity of the 
curvature is placed, while they are separated and 
the shoulder is raised on the side of the convexity 

7 In ang ular curvatui e of the sp t ne the deformity 
of the thorax varies with the seat and the extent of 
the vertebral disease , but, speaking generally, it 
may be said that in angular curvature of the spine, 
while the capacity of the chest is much diminished, 
the antero-posterior diameter of the thorax is in- 
creased in proportion to the amount of destruction 
of the bodies of the vertebrae, and that the ribs are 
in a corresponding degree approximated 

8 Extreme depression of the lower part of the 
sternum is the consequence of softness of the car- 
tilages of the ribs, and impediment to the free pas- 
sage of the air to the pulmonary tissue This de- 
formity is never congenital, although the subjects of 
It often affirm it to be so , it may, however, com- 
mence to be formed directly after birth if there be a 
congenital impediment to the entrance of air into 
the lungs— for example, atelectasis Later on, it 
may result from other impediments, especially if 
two or more co-exist— for example, post-nasal 
adenoids, enlarged tonsils, and chronic bronchitis 

This deformity may be the result of direct pres- 
sure. In certain occupations pressure has to be 
exerted on the lower ^rt of the sternum — thus, 
some shoemakers use a wooden instrument which 
has to be kept in its place by pressure against the 
lower part of the sternum. For direct pressure to 
produce this deformity it must have been appli^ m 
early youth, while the parts are still flexible, and 
have been exerted frequently over a long p^nod of 
time 

9 Congenital deformities of the thorax are few in 
number and are due to arrest of development— for 


example, cleft sternum, and defective formation of 
one or more ribs or cartilages See Monstrosities 
and Malformations. 

10. Asymmetrual diminution in size of a part 
of the thorax is produced by any pathological change 
which reduces the size of the subjacent part of the 
lung Chronic tuberculosis in the apex of the lung 
IS attended by diminution of the bulk of the part 
of the lung which is the seat of the lesion Con- 
siderable loss of pulmonary tissue is usually accom- 
panied by falling inwards of the chest-wall over the 
cavity The formation of a cavity is often attended 
by some fibrosis, and this increases the local de- 
pression of the chest-wall In chronic thickening 
of the pleura, the chest-wall at the part is, by the 
contraction of the new fibrous tissue, drawn inwards, 
and the lung subjacent to the thickened pleura being 
often involved in the same process, the chest-wall 
IS also forced in during inspiration by atmospheric 
pressure Hence, after pleurisy, limited in extent. 
It is common to find permanent flattening of the 
thoracic parietes at the base of the chest on the side 
affected 

In cancerous infiltration of the lung, limited in 
extent, the lung-tissue is sometimes so much con- 
densed that the bulk of the cancer and lung is less 
-than that of the healthy lung, and the chest-walls as 
a consequence are flattened over the seat of disease 

II Asymmetrical localised bulging — If the nbs 
are, in relation to the size of the lungs, dispropor- 
tionately long, and their cartilages soft, then one or 
more of the cartilages may be knuckled forwards ; 
the cartilage, being compressed between the end of 
the nb and the sternum, bends in an angle outwards 
Although the prominence is trifling, it often causes 
anxiety to parents and its subject Local deforimty 
of this kind is occasionally the result of repeated 
lateral compression of the chest-wall in the athletic 
sports of young boys, such as cricket 

All the diseases of the chest which are accom- 
panied by general enlargement of both or one side 
of the chest, when localised, are attended by local 
bulging ; thus, a common cause of abnormal fulness 
of the lower part of the left side of the thorax, pos- 
tenorly, is emphysema of the corresponding part of 
the lung , and a moderate amount of fluid in the 
pleura is attended by fulness of the lower part of 
the chest on the same side In both these cases 
the ribs are raised into an abnormally horizontal 
position , the chest-walls are not push^ outwards, 
but the ribs are raised, and the intercostal spaces 
are to that extent widened The nbs are put into 
the position which gives the greatest capacity to the 
thoracic cavities containing the fluid or the enlai^ed 
lung Local bulging may be produced by aneurysm 
of the arch of the aorta or of the innominate artery , 
by growths, malignant or other, within the chest ; 
by chronic pleunsy with effiision circumscnbed by 
dense false membrane ; by hydatids ; or by abscess ; 
and in all these cases the prominence is due to direct 
pressure on the inner side of the chest-wall, and to 
changes in the chest-wall itself. 

Hypertrophy and dilatation of the heart and fluid 
in the pericardium are attended by fulness of the 
pimcordial region. The bulging ftom these diseases 
IS much greater in the child than m the adult In 
these cases a little of the fulness is produced by a 
more horizontal arrangement of the ribs ; but when 
the prommence of the prmcordial region is at all 
considerable, it is the result of the pressure exercised 
by the fluid or by the large and powerfully acting 
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heart on the inner surface of the corresponding part 
of the chest-wall. 

At the part corresponding to the junction of the 
first and second bones of the sternum, opposite the 
cartilage of the second rib, the sternum projects 
forwards. This prominence is called the angle of 
Ludovicus. Any impediment to the free entrance 
of air into the lungs may cause depression of the 
lower part of the sternum ; if the ossification of the 
sternum is not complete at the junction of the first 
and second bones, undue prominence of this part is 
the result. Subsequently a formation of bone takes 
place at this spot, and increases the prominence. 

William Jenner. 

H. Montague Murray. 

CHEST, Examination of .— S^g Physical 
Examination. 

CHEST-WALLS, Deformities 
Chest, Deformities of. 

CHEST-WALLS, Morbid Conditions of.— 
The walls of the chest may be the seat of various 
morbid conditions, and the affections of this portion 
of the framework of the body demand more atten- 
tion than they are accustomed to receive. All that 
can be done within the limits of this article is to 
indicate their nature ; to notice briefiy such of 
them as are not described in other parts of this 
volume ; and to point out the principles of treat- 
ment. They may be practically considered accord- 
ing to the following arrangement ; — 

I. Superficial Affections. — Under this 
group are included morbid conditions of the 
skin and subcutaneous structures, (a) Cutaneous 
eruptions are of common occurrence over the chest. 
Among these may be specially mentioned the 
eruptions of some of the exanthemata, herpes 
zoster, and chloasma, (d) The superficial vessels 
are liable to become enlarged under certain circum- 
stances. This enlargement is usually seen in the 
veins over the front of the thorax, which may be 
distended on both sides, or only on one side, or in 
some particular r^on. The larger divisions may 
alone be involved; or a more or less extensive 
network of smaller veins is visible, and occasionally 
even the ca^nllaries seem to be implicated. This 
condition generally arises from some obstruction 
interfering with the circulation through one or 
other of the principal veins which, either directly 
or indirectly, receive the blood from the veins of 
the thoracic waU. Thus the superior vena cava, or 
either innominate, subclavian, or axillary veins may 
be implicated, being, for example, pressed upon by 
new*^owths or enlarged glands, the distribution 
and extent of the venous distension varying 
Mcordingly. Occasionally one of the smaller veins 
is thus interfered with. The writer has met with 
cases in which considerable enlargement of the veins 
was visible over portions of the thorax, where the 
cause was by no means evident, the patients asserting 
that this condition had existed ever since they could 
remember, and being regarded by them as perfectly 
normd. Probably it has resulted from some local ob- 
struction occurring during early life. Itinust be re- 
membered tlmt women wo are sudiding frequently 
proent considerable enlargement of the superfidal 
veins over the front of me chest, which usually 
subsideft when the period of lactation is at an end, 
but may become permanent after several children 


have been nursed. Again, more or less venous 
and capillary engorgement in this region may 
occasionally be observed in cases of cardiac or 
pulmonary disease. Sometimes a ring of enlarged 
veins and capillaries is seen round the lower part 
of the chest. When the venous distension is due 
to obstruction of the superior vena cava, the skin 
presents a more or less marked cyanotic tint ; and 
in cases of general cyanosis, the chest, in common 
with other parts, may have a cyanotic appearance. 
Occasionally one or other of the small arteries 
which supply the thoracic walls is enlarged, and it 
may attain a considerable size. (^) Subcutaneous 
oedema is sometimes observed over the chest. In 
most instances this is a local condition, being the 
result of venous obstruction ; but it may be a part 
of general dropsy, particularly in connection with 
renal disease. This morbid state is evident on in- 
sp>ection and palpation, and the affected part pits 
on pressure, (c/j The thorax is one of the most 
common seats of subcutaneous emphysema, in 
which gas, consisting usually of air which has 
escaped from the respiratory apparatus, collects in 
the cellular tissue, and travels, to a greater or 
less extent, over the body. The causes of this 
condition are described elsewhere (sae Emphysema, 
Subcutaneous). Subcutaneous emphysema is 
attended with evident swelling of the part, which 
usually develops rapidly, and may be very great, 
all the normal anatomical outlines being obli- 
terated. It has an elastic feel, and pits readily on 
pressure with the finger, but speedily rises again ; 
the peculiar minutely crepitant sensation accom- 
panying this condition is elicited on palpation and 
percussion ; percussion yields a curious, superficial, 
muffled, tympanitic sound; and on auscultation 
a superficial small, dry, crepitant sound is heard. 
(e) As belonging to the superficial affections of the 
chest may be just mentioned diseases of the 
mammary gland or nipple, which of course con- 
stitute a most important class of diseases in 
females. Breast ; and Nipple. 

2. Muscular and Tendinous AfTections. — 
(a) The muscles of the chest or their tendinous 
attachments may be the seat of certain painful 
affections. These are of the nature of so-called 
muscular rheumatism or myalgia, of inflammation, 
or of more or less injury or strain. They are induced 
by cold, constitutional conditions such as gout, 
overwork, straining, violent coughing, fatigue from 
prolonged sitting, and other causes. The painful 
condition is usually localised, but different muscles 
are involved in different cases, sometimes those 
which are superficial being affected, in others the 
deeper muscles, including the intercostal; or the 
complaint may be confined to a single muscle. 
Pleurodynia, dorsodynia, and scapulodynia are the 
terms applied to muscular rheumatism affecting the 
side of the chest, the upper part of the back, and 
the scapular regions respectively. As the result of 
severe coughing, muscular pains are very common 
around the lower part of the chest. The pain is 
usually more or less aching in character, and not 
severe, but it may be veiy intense, especially in 
acute cases. Whatever brings the affected muscles 
into play aggravates the suffering, such as moving 
the arms or shoulders when the superfidal muscles 
are affected, coughing, sneezing, and similar 
actions. In some instances the pain is not felt 
when the affected structures are kept quite at rest. 
There may be local tenderness on pressure, or 
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diftused pressure may give relief ; while posture 
often influences the sensations experienced, such as 
whether the patient assumes the recumbent or 
sitting posture, or lies on one or other side. 
Fatigue generally increases the pain. Muscular 
affections connected with the chest are not neces- 
sarily accompanied with any other local s)rmptoms ; 
and physical examination reveals nothing, except 
that perhaps the act of breathing is voluntariW 
restrained, on account of the pain thus induced. 
(^) The muscles of the chest may be affected, on 
the one hand, with spasm or cramp ; on the other, 
with paralysis. The former is attended with more 
or less pain, usually localised, which may be very 
severe ; the latter is indicated by loss of power in 
the muscles involved. These disorders generally 
depend on some lesion of the central nervous 
system, but may result from local nerve-disease. 
Muscular cramp may arise from a sudden twist of 
the body, and it is usually supposed to be the cause 
of the ‘ stitch ’ in the side brought on by running, 
but this IS doubtful In cases of hemiplegia from 
cerebral mischief, the muscles of the thorax on the 
affected side are often temporarily weakened, but 
they usually subsequently soon regain their power 
When the upper part of the spinal cord is injured 
or diseased, all the muscles of the chest become 
paralysed (tf ) Atrophy or degeneration may involve 
more or less of the thoracic muscles In cases of 
pulmonary phthisis either the whole of these 
muscles or certain of them are not uncommonly 
wasted out of proportion to the general emaciation. 
They may also be implicated in progressive muscu- 
lar atrophy , and occasionally a single muscle 
undergoes marked wasting The writer has seen a 
striking example of this local atrophy in connection 
with the pectoralis major, but the serratus magnus 
or other muscles may be implicated The wasting 
is probably in most cases due to disease of the 
nerves supplying the affected muscles It is quite 
evident on examination, and the movements which 
are usually performed by the involved structures 
cannot be executed properly {d) On the other 
hand, the chest-muscles may become hypertrophied. 
This may be a natural result of athletic exercises 
and training, or it may occur in consequence of 
their being called upon, either habitually or at 
intervals, to act excessively, as m cases of emphy- 
sema or asthma In exceptional instances the 
condition known as pseudo-hypertrophic muscular 
paralysis has extended up to the chest, (rf) The 
thoracic muscles not uncommonly present marked 
irritability under percussion or friction This has 
been regarded as an important sign of phthisis ; but 
the writer has often found it equally if not more 
evident m cases where the lun^s were perfectly 
healthy (/) As the result of injury and other 
causes, some portion of the muscular structures of 
the chest may be lacerated, ruptured, or perforated, 
either alone or along with other structures. This 
condition will be further alluded to presently. 

3 Nervous Affections —fa) Neuralgia is very 
common in different parts of the chest, especiidly 
in the side, and particularly the left side — 
costal muralgta. The pain is localised, being 
usually referred to a point where a branch of nerve 
becomes superficial. It is more or less constant, in 
some cases being at times very severe. It often 
precedes or follows an eruption of herpes. It may 
be increased by deep breathing or coughing, but is 
not as a rule so much affected by these and similar 


actions as are other painful chest-affections. Shoot- 
ing; and dartmg sensations often radiate from the 
pnncipal point, and certain spots of tenderness-— 
points douloureux-^xsAy be recognised {see Inter- 
costal Neuralgia), {b) Intercostal neuntis is 
occasionally met with, and this affection is attended 
with great pain, localised and radiating, with much 
tenderness, the suffering being aggravated by what- 
ever causes any local disturbance. It is probable 
that the severe pains experienced in some instances 
where the complaint is supposed to be muscular, 
are due to branches of nerves being inflamed. 
Severe pain often precedes or follows herpes zoster, 
and this probably depends upon actual nerve- 
changes It may also be mentioned here that pains 
around the sides may be associated with disease of 
the spine or of the spinal cord {c) Some indi- 
viduals, especially females, exhibit a remarkable 
superficial tenderness or hyperaesthesia over the 
thorax or in parts of this region, especially the 
antenor and upper portions. The slightest touch 
is resented, and the most delicate percussion cannot 
be borne This condition may exist without any 
actual disease, or it is sometimes observed in 
phthisical cases (d) Sensation may be more or 
less impaired over the chest, or in limited portions, 
either in connection with central or local nervous 
disease, or in hysterical and neurotic persons. 
Various parsesthesise are also frequently referred to 
this region by the class of individuMs just men- 
tioned 

4 Diseases of the Bones op Cartilages.— 
The morbid conditions which may be referred to 
the bony and cartilaginous framework of the thorax 
are as follows (a) The chest- walls are often unduly 
rigid and firm, owing to an excessive deposit of cal- 
careous matter in the sternum and ribs, with ossifi- 
cation or petrifaction of the cartilages. This is a 
normal condition in old people, being one of the 
degenerative changes to which they are liable, but it 
also occurs not uncommonly in younger individuals, 
as the result of hard work, or excessive athletic 
exerases, or in connection with certain pulmonary 
diseases This state of rigidity interferes more or 
less with the respiratory movements, and not in- 
frequently causes serious embarrassment (^) On the 
other hand, the ribs and cartilages may be deficient 
in firmness, and consequently too yielding and 
elastic {see Chest, Deformities of), (r) Acute or 
chronic periostitis or perichondntis is sometimes 
observed in connection, respectively, with the 
sternum or ribs, or with the cartilages. The 
acute affection gives nse to limited pain and tender- 
ness, which may be accompanied with superficial 
redness and swelhng, and may simulate some more 
serious disease The chronic complaint usually 
assumes the form of a node, being the result of 
syphilis. The wnter has occasion^ly observed a 
small swelling at the junction of one ot the nbs with 
Its cartile^e, painless, unaccompanied with redness, 
but with fluctuation, {d) The bony and cartilaginous 
structures themselves may be the seat of disease in 
some part of the chest, and here must be included 
the portion of the spinal column which limits this 
region jpostenorly. Thus there may be acute in- 
flammation, caries, or necrosis. Among the more im- 
portant causes which may originate these conations 
are injury, syphilis, tuberculosis, empyema opening 
externally, and thoraac tumours or aneurysms 
growing outwards They may lead to senous conse- 
quences, both local and general, and frequently cause 
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more or less deformity of the chest, {e) Permanent 
thickening and distortion of portions of the ribs 
occur after fractures which have united improperly. 

5. Inflammation and Abscess. — It is ex- 
pedient to make a separate group of those cases in 
which inflammation, resulting in the formation of 
one or more abscesses, occurs in some portion of the 
soft structures entering into the construction of the 
chest-walls. This may be of local origjin, arising 
from injury, bone-disease, or other causes ; or it 
may be due to the opening of an empyema into the 
tissues ; to suppuration extending and burrowing 
from the axilla or other parts ; or to pyjemia. If 
deep-seated, an abscess may be difficult to detect 
with certainty, but usually the signs of this condition 
become sufficiently obvious. Sinuses or fistulce may 
be left as a consequence of suppuration in the chest- 
wall, especially when pus makes its way outwards 
from within. 

6. Tumours and New-growths. —These 
morbid conditions also demand brief notice. They 
may be connected with any of the structures of the 
chest-walls, and are of various kinds ; among those 
which have come under the writer’s notice may be 
mentioned fibromata, fatty growths, cystic tumours, 
enlarged sebaceous glands, and infiltrated carcinoma. 
Tumours may make their way inwards from the 
chest-walls, encroaching upon the cavity of the 
thorax ; or, on the other hand, the walls may be 
involved by growths extending from within. It 
need scarcely be mentioned that mammary tumours 
constitute a distinct and by far the most important 
group associated with the structures covering the 
chest. See Breast, Diseases of. 

7. Perforations and Ruptures.— The mus- 
cular structures of the thoracic wall may be more or 
less destroyed in some part, either by sudden 
rupture or gradually, allowing a hernial protrusion 
of the lung to take place between the ribs. As 
already noticed, empyema may make its way ex- 
ternally through the chest-wall. Aneurysms and 
tumours extending outwards from within the thorax 
frequently cause serious destruction of the tissues, 
including the bony and cartilaginous as well as the 
soft structures. This destructive process is often 
attended with severe pain and suffering, and leads 
to grave mischief. Congenital clefts or more exten- 
sive deficiencies are sometimes met with in the 
sternum or other parts of the thoracic walls. 

8. Variations In Form and Size. — The 
chest often presents deviations from the normal 
shape and size, and these are so important that they 
demand special consideration. See Chest, Defor- 
mities of. 

Treatment. — In many cases where the chest- 
walls are in a morbid state, either they do not need 
any special treatment, or no treatment can be of any 
avail. The chief circumstances under which the 
practitioner may be called upon to interfere, and 
the measures to be adopted, may be briefly indicated 
as follows 

{a) Painful affections of the chest-walls, de- 
pending upon conditions of the muscles or nerves, 
frequently demand local applications for their 
relief. Thus in different cases it may be requisite 
to employ hot fomentations, dry heat, or cold appli- 
cations, in the fonu of wet rags frequently changed, 
ice, or evaporating lotions ; or to use anodyne 
applications of various kinds, such as belladonna 
plaster or liniment, opium plaster or liniment, 
uleate of morphine, tincture or liniment of aconite. 


or ointment of aconitine or of veratrine. Anodynes 
may also sometimes be added to fomentations with 
advantage. Friction is often of much service, and 
at the same time stimulating liniments may be em- 
ployed, such as one contsuning camphor, chloro- 
form, or turpentine. For ill-defined muscular plains 
about the chest, which are frequently complained 
of, free douching with cold water every morning, 
followed by friction with a rough towel, is often 
highly efficacious. When pain is localised and 
obstinate, much benefit may in many cases be 
derived from the application of a sinapism, mustard- 
leaf, or even a small blister. In other instances the 
use of the ether-spray is serviceable, repeated more 
or less frequently ; or sometimes much relief may 
be obtained from applying over a painful spot a 
mixture of equal parts of cWoroform and belladonna 
liniment. Galvanism is another agent which may 
be of the greatest service in relieving painful sensa- 
tions about the chest, whether connected with the 
muscles or nerves. Subcutaneous injections of hot 
water, morphine, or atropine may be demanded 
in some cases, and constitute a most valuable mode 
of treatment if pain cannot otherwise be assuaged. 

In the treatment of many painful affections of the 
chest-walls much assistance may be derived from 
attention to posture, especially in connection with 
certain occupations ; from the avoidance of undue 
fatigue, or of any violent actions which are known 
to influence this part, such as cough ; and from the 
adoption of measures tending to support the 
structures, or to keep them in a state of rest. The 
writer has found great benefit in a large number of 
instances from strapping the side more or less 
extensively, in the manner advocated by him for 
the treatment of pleurisy ; and if there is any 
localised [min, some limited anodyne application, 
such as a piece of belladonna plaster, may be placed 
over this spot under the strapping. 

(^) In many affections of the chest-walls, treat- 
ment directed to the general system, or to some 
special constitutional condition, is often of the great- 
est service. Thus, in the painful complaints already 
noticed, there are frequently marked general debility 
and anaemia ; and essential benefit is derived from 
the administration of quinine, preparations of iron, 
strychnine, cod-liver oil, preparations of phospho- 
rus, and other tonics. Some of these are also useful 
when there is disease of bone and its consequences. 
Again, certain affections of the thoracic wail may 
be associated with rheumatism, gout, or syphilis, 
and then the particular treatment indicated for these 
several diseases is called for. 

{c) When disorders of the muscles of the chest- 
waJls occur, such as paralysis or spasm, associated 
with some disease of the central nervous system, the 
treatment must usually be directed to this disease, 
and but little can be done for the local disturbance. 
In some instances, however, electrical or other 
modes of treatment may be of some service, by 
influencing the action of the muscles, but no definite 
rules can be laid down. 

{d) Local inflammation and its results in connec- 
tion with the thoracic walls must be treated as in 
other parts of the body, but it is unnecessary to 
discuss this subject in the present article. 

{e) Surgical treatment may be called for under 
certain circumstances. Of course this will be the 
case if the chest-walls are injured in any way. 
Among other conditions likely to demand surgical 
interference may be specially mentioned .sub- 



CHEST-WALLS 


CHIGOE 


379 


cutaneous emphysema, abscesses, disease of the 
bones, and tumours. 

Frederick T Roberts. 

CHEYNE - STOKES RESPIRATION. — A 
peculiar disturbance of breathing, first described by 
the late Drs. Cheyne and Stokes, of Dublin. See 
Respiration, Disorders of. 

CHICKEN-POX —Synon : Vartcella\Yx La 
Varicelle ; Ger Wasserpocken, 

Definition — An acute specific infectious dis- 
ease, characterised by the appearance, in successive 
crops, of red spots, which in the course of about a 
week pass through the stages of pimple, vesicle, and 
scab 

/Etiology — It is certain that this disorder arises 
from contagion, but the specific organism has not yet 
been isolated It may be met with at almost any 
age, but IS most common in young children 

Symptoms — The illness commences without any, 
or with but slightly marked, premonitory symptoms 
There is usually some headache or feeling of 
lassitude Within a few hours an eruption appears, 
generally on some part of the back or chest, but 
there are many exceptions to this rule It may 
commence on the face, neck, chest, abdomen, or 
extremities, or upon several of these parts at the 
same time , the scalp is almost invariably invaded. 
The eruption consists of small, faintly papular rose- 
spots, varying in number from a few to a hundred 
or more These, in the course of eight, twelve, or, 
at the most, twenty-four hours from their appear- 
ance, change into vesicles, which, at first small in 
size and clear as to their contents, become quickly 
large , globular, or semi-ovoid, in form , translucent, 
glistening, and opalescent in appearance , and 
surrounded with a faint areola Towards the end 
of the second day the vesicles attain complete 
development, and about this time a few may be 
seen on the sides of the tongue, on the mucous mem- 
brane of the lips, cheek, or palate, and sometimes 
upon that of the genitals About the third day a few 
of the vesicles may have a pustular appearance, and 
sometimes a few pustules are seen , but regarding 
the eruption as a whole, pustulation forms an incident 
rather than an essential feature in its progress On 
the fourth day the vesicles begin to dry up, and by 
the <ixth complete scabs are formed These fall off 
in a few days, leaving in their place faintly red 
spots, and sometimes a few pits A single crop of 
eruption may be said to complete itself in five or six 
days , and, as two or three crops appear on as many 
successive days, the illness will last rather more 
than a week In the event, however, of there 
being a succession of crops, it may be prolonged for 
another week, but this is unusual With the appear- 
ance of the eruption, the temperature may nse two, 
three, or even more degrees, and this may recur 
with each successive crop of spots, but in many 
cases there is no rise of temperature at all. The 
pulse is sometimes slightly increased m frequency ; 
the tongue is moist, and sometimes covered with a 
slight fur As a rule, however, there is but little 
constitutional disturbance, although it is occasionally 
severe 

Pathology — Chicken-pox is due to the recep- 
tion of a specific poison, wnich, after an incubation 
of not less than thirteen or more than twen^ days, 
shows Itself by an eruption upon the skin. It 
affects the same individual once only. The infection 


may be conveyed as soon as the eruption has 
appeared, if not before, and a patient may be re- 
prded as free from infection, and therefore fit to go 
home or rejoin school, when every scab has fallen 
off, particular attention being paid to the scalp 
Chicken-pox is not one of the diseases to which the 
Infectious Diseases Act (1889) apphes 
Course and Termination -Chicken-pox al- 
most invariably runs a fevourable course ; in 
tubercular children occasionally the vesicles instead 
of drying up in the usual way go on to the formation 
of ulcers and the child dies of exhaustion , this form 
has been called varicella gangreenosa In rare 
instances grave lesions of the central nervous 
system have followed an attack of chicken-pox. 

Diagnosis — In the earliest stage there may be 
a difficulty in distinguishing between chicken-pox 
and a mild attack of modified small-pox, but in the 
latter there should be the premonitory symptoms of 
illness, and especially the pain in the back More- 
over, the rash is at first ‘ shotty,* which it never is in 
chicken-pox. The vesicles in small-pox should 
always have a central depression , in chicken-pox 
this IS absent, the vesicles rapidly becoming scabbed 
The fever subsides when the eruption appears in 
small-pox, the reverse being the case in chicken-pox 

Treatment — The patient should be confined to 
his room, perhaps m the more marked cases to his 
bed, and isolated from those who have not had the 
disorder No special treatment is called for, and 
complete recovery is the almost invariable result 
John Abercrombie. 

CHIGOE — The chigoe or jigger is a minute 
parasitic insect belonging to the genus Pulex and 
known as the Pulex penetrans or sandflea It is 
common in the West Indies, tropical Amenca, and 
tropical Africa, 

The chigoe resembles the ordinary flea, but the 
head is proportionately lai^er and the abdomen 
deeper It lives in dry and sandy soil, especially 
when this is mixed with animal refuse It attacks 
any warm-blooded animal After impregnation the 
female buries herself beneath the skin, the two 
posterior segments of her abdomen plu^ng ihe 
aperture through which she had entered The 
feet, especially between the toes and at the root of 
the nails, are favounte sites ; but any part of the 
body may be attacked, and any num^r of jiggers, 
from one to one hundred or more, may be present 
in a single patient. The abdomen of the j^rasite 
swells during gestation to the size of a pea, the 
enlargement being accompanied by suppuration and 
necrosis of the skin round the aperture, leading to 
the formation of a small ulcer from which the 
parasite is finally expelled The ulcers may become 
infected with the oi^nisms of tetanus, phagedisena, 
or other diseases, and serious and even fatal 
results ensue In the meantime the ova, being 
expelled, fall on the ground and pass, in the usum 
way, through the larval and cocoon-stages until 
the fully formed parasite is finally developed in 
less than a fortnight after the expulsion of the ova 

Treatment — This should be m the first place 
prophylactic. Wherever the parasite is known to 
exist, the ground-floors of all houses and out-houses 
should be carefully cleansed. Shoes should be 
worn invariably. The frequent application of car- 
bohe acid, and other antiseptic lotions, to the feet 
is said to offer some protection against the parasite. 
Any irritation in thefbot should be at once attended 
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to, and any chigoe that can be found on, or in, the 
skin should be at once removed, in the latter case 
by enlarging the opening and extracting the para- 
site with a needle. 

Patrick Manson. 

CHILBLAIN. — Synon. : Eryth«ma Pernio ; 
Pernio ; Fr. Engelure ; Get. FrostbeuU. 

Definition. — A form of dermatitis induced by 
cold. 

Etiology.— Chilblains are commonest in child- 
ren and young persons. They are most prevalent 
in winter, and are more frequent in girls than 
boys, doubtless owing to the greater susceptibility 
of the vaso-fnotor system, but they indicate more 
than a defective circulation. They may be con- 
sidered as an indication of debility and deficient 
vital power. Their occurrence is influenced more 
by the strength of the individual than by the degree 
of cold, and they continue in some persons through- 
out the entire year. Their tendency is to cease 
with the full development of the system : they oc- 
casionally reappear in advanced life. 

Description. — The regions of the body usually 
affected with chilblains are the toes, outer margin 
of the little toe, edge and dorsum of fingers, the 
chin, nose, ears, and heel (hence the term * pernio,’ 
from ’rrtpvof the heel). A chilblain presents three 
stages or degrees of severity, namely, erythematous^ 
vesicular i and ulcerated ; and it may be arrested at 
the first or second stage by the withdrawal of the 
cause. The erythematous stage is restricted to dusky 
redness, swelling, and burning and intolerable 
itching, the itching being increased b}^ heat, as by 
sitting in front of the fire, or by active exercise. 
The congested spot is circular in figure, somewhat 
tumid, brightly red at first, but later on roseate 
crimson, purple, or livid in colour. The ‘local 
asphyxial stage,’ which constitutes the mildest form 
of Raynaud’s disease, is a somewhat similar patho- 
logical condition {see Raynaud’s Disease). The 
second stage exhibits the blister resulting from effu- 
sion of serum beneath the cuticle ; the permanent 
colour of the swelling is now puiple or livid ; and 
the contents of the blister a limpid serum. In the 
third stage the blister is broken, and a small ulcer 
results, which is often diflScult to heal — this con- 
stitutes the ‘ broken-chilblain.’ 

Cold first causes vaso-constriction of the arterioles 
followed by dilatation from vaso-motor paralysis ; 
and then follow the other inflammatory phases. 
See Circulation, Disorders ofi 

Erythema pernio has to be diagnosed from an 
early stage of lupus erythematosus; occasionally 
the two affections are co-existenL Su Lupus 
Erythematosus. 

Treatment. — The principles of treatment of 
chilblains require to be modified to suit the different 
degrees. Prophylactic treatment is the best. This 
implies keeping the extremities warm, wearing 
thick solid loose-fitting boots, wash-leather socks, 
double-lined gloves, velvet bracelets; daily 5378- 
temadc out-of-door active exercise (running, walk- 
ing, cycling, skipping). In the first sti^e, the 
indi^tion is to restore normal circulation by gentle 
friction : then some soothing liniment may be em- 
ployed ; and, finally, a stimulating liniment, cover- 
ing the p^ afterwards with ointment of menthol 
and ilanolm and cotton-wool, or shielding it with 
lead or opium plaster spread on wash-leather. ITie 
apidicadons most in favour for this purpose are the 
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soap liniment with chloroform and laudanum, the 
compound camphor liniment, the turpentine lini- 
ment, the tincture of iodine, and Goulard’s Extract. 
In the vesicular stage a similar treatment may be 
used to the erythematous portions, while the blister 
should be snipped and the broken surface pencilled 
with the compound tincture of benzoin, and after- 
wards dressed with unguentum resin® or an oint- 
ment of Peruvian balsam. In the third stage the 
erythematous phenomena still require attention, 
and the ulcer should be dressed with unguentum 
resin®, either alone, or in combination with 
antiseptics. 

To obviate constitutional debility, the diet should 
be nutritious and generous, and recourse may be 
had to nervine tonic remedies, such as liquor 
arsenicalis and the best hygienic surroundings. 
See Frostbites ; Cold, Effects of Severe and 
Extreme; Rubefacients. 

John Harold. 

CHILDREN, Backward. — Children, 
Training of. 

CHILDREN, Clinical Examination of.— See 
Infants, Diseases of. 

CHILDREN, Training of. — Training maybe 
begun before the use of words, and a proper under- 
standing of them, are acquired. 

The general characters of brain-action observed 
in an infant or young child — regard being had to 
its age — indicate its potential mental capacities. 
These signs vary at different stages of evolution. 
The final result much depends upon continuous 
growth and healthiness ; hence these characters 
should be watched and duly cultivated. Spontaneity 
of action in the nerve-centres is indicated in child- 
hood by general mobility ; this forms the basis of 
future mental power. While the infant is awake 
spontaneous movements are seen in the limbs, 
especially in the small parts ; the fingers and toes 
move individually or collectively, but without 
uniformity and in no apparent order. These move- 
ments are slower than those of adults ; they are 
almost constant except in sleep, and are but little 
under the control of sensory impressions. This spon- 
taneous movement of infancy the writer has de- 
scribed under the term Microkinesis, Gradually 
in the advancing months of early life the centres begin 
to act in combinations, co-ordinated to some extent 
by sight and sounds. At about the fourth or fifth 
month the sight of an object may temporarily inhibit 
the movements, and this may be followed by turn- 
ing of the head, eyes, and hands towards the object 
seen, i.e. the co-ordinated action is consequent on a 
period of inhibition following stimulation. From such 
observations we infer that at birth the nerve-centres 
act slowly and independently of one another ; that, as 
evolution advances, their action may be temporarily 
suspended bysensoiy stimulation ; and that, during 
the time when no efferent nerve-currents are passing 
to produce visible movements, the centres undergo 
a physiolc^ical change — possibly due to action in 
their dendrons—subsequently indicated by new and 
co-ordinated movements. Such observations show 
the existence of an initial faculty of ‘ mental atten- 
tion.’ The imbecile infant does not exhibit this 
microkinesis in a normal degree ; its nerve-centres 
are wanting in spontaneity, and, later on, in the 
capacity for co-ordination. 
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The object of early training is to bring the sponta* 
neous activity of the nerve-centres under control, 
so that they may subsequently act m harmony with 
the child’s environment, and that the evolution of 
the brain may be guided m such a way as to fit it 
for the work of mental life In the Infant-class, 
bright faces, ever moving hands and fingers, with 
readiness for chatter or response, show spontaneity of 
the brain-centres, free action, ready for the metho- 
dical training which may co-ordinate the brain but 
not suppress its activity 

The principal means of controlling the brain and 
producing impressions upon it are through the eye 
by sight and the ear by hearing , but besides these, 
stimuli may reach the brain through the other 
senses and from the muscles and other organs of 
the body. 

Muscular sense as a means of training the brain 
has been too much neglected in educational methods. 
It IS easily employed before the use of words is 
possible ; while, further, the response to impressions 
thus produced can be seen by the teacher, and then 
the improvement in accuracy produced by repetition 
IS observable Muscular sense may produce effects 
in the brain in two ways, which, as they differ in 
methods of employment and their uses in training, 
may be classed separately, as — (i) Impressions by 
muscle-sense during contraction j (2) impressions 
produced by the muscles in tension or by the strain 
ofweights or pressure As examples of the former 
variety we know that impressions are produced by 
movements of the eyes or the hand, as in looking at 
or pointing to objects in succession, and in counting 
them, or in following the movements of a pendulum , 
also in measuring the length and size of objects with 
the fingers Illustrative of the latter group we 
have the impressions produced by muscle tension, as 
when feeling a weight in the hand, the strain felt 
being proportional to the weight used These two 
kinds of impressions by muscular sense are here 
separated because in training the> are employed 
differently, and lead to different modes of mental 
comparison and descnption , the size of objects may 
be compared, but must not be confused with their 
number and their weight any more than the charac- 
ters of hardness and of colour Each kind of impres- 
sion should be produced separately in elementary 
training The size of a coin can be seen by eye-move- 
ments or be felt in the hand with the fingers closed 
around it while the limb is supported, so that the 
weight shall not be felt ; thus weights and sizes can 
be compared respectively 

Early training should be designed to develop 
control rather than to impart information Train- 
ing must proceed stage by stage ; each method used 
needs to be often repeated to produce an effect, and 
to ensure accuracy and retentiveness Each point 
in training should be planned to bear on future work, 
and no more difficult brain-process attempted till 
the elements of the action which it involves have 
been acquired. One of the earliest requirements is 
to control the child’s eyes ; this applies) equally to 
the very young child, to the neglected and un- 
trained pupil, and to those adults who are childish 
and dull in make of brain 

Let the teacher try to get the child to look at her 
face, or at a coin or bnght object held in the hand 
and moved in different directions, following it as it 
moves. At first the child will do this by moving 
his head only without moving the eyes in his head. 
Eye-dnll is very useful. Let the child look at 


objects in the room, at a ball as it is thrown, or at a 
light flashed from a candle. At first, sight stimulates 
eye-movements ; later he moves his eyes, directed 
by sound as he is told what to look at Sight 
impresses the brain, so do eye-movements, and these 
produce impressions by muscular sense which are 
subsequently useful when the child is learning the 
meaning of numbers, as in counting, when the eyes 
are turned to one object after another. 

In speaking of hand-movements reference will be 
made to training intended to educate the brain, and 
thus to lead to mental faculty, rather than to mani- 
pulative processes, games, or gymnastic exercises, all 
of which arc none the less useful Let the child 
imitate the action of his teacher, holding out one 
hand straight and free, on a level with the shoulder, 
the elbow straight and the fingers all in the same 
plane Instinctively the child’s left hand imitates 
the teacher’s nght hand. When slow movements 
are made in bending the fingers one or two at a time, 
these are imitated at first very inaccurately, but by 
frequent practice imitation becqmes more exact 
according to the degree and the time of each finger- 
movement The good training which is thus 
afforded exercises control ; as each centre in the 
teacher’s brain moves a finger, the corresponding 
centre in the child is brought into activity m similar 
degree and relations of time of action ; further, the 
effect produced can be observed Such exercises 
soon fatigue a young brain, and should not be con- 
tinued for more than a minute at a time It will be 
found that in succeeding lessons such senes of 
movements become more regular, more exactly 
controlled by sight, and that a slighter stimulus 
produces the desired effect till the exercise is 
retained or remembered and can easily be reproduced 
without further gmdance We infer that dunng 
practice the brain-centres are being gradually pre- 
pared for action in harmony with one another, so 
that they become more capable of regulated or 
co-ordinated action At first the nerve-centres are 
merely brought into action in certain groups ; after 
repetition they seem to grow together, so as to tend 
to act in one union of cells It may be that they 
become functionally connected through their 
dendrons. These impressions made on the cells 
are strengthened by repeated training, as an organisa- 
tion is built up. Such previous training proves 
useful later on in the process of teaching the signifi- 
cance of numbers , tne child feels that four move- 
ments of his arm are greater than two Imitation 
is important in speech-teaching, which is needed by 
all children See Dumbness 

Muscular sense in tension is also to be exercised. 
Let the child hold out his hands in firont, supinated, 
with the fingers open ; then place an ounce weight 
on the fingers so that the strain is felt as apart from 
dimensions or bulk When subsequently it is 
required to distinguish weight from size, or to 
make comparisons as to size and weight resj^tively, 
the previous separate impressions received will be 
useful in giving an understanding of the subject 
taught. Let the child feel the strain of the weight 
on his hand, then feel the sue with his fingers 
closed, while his arm is supported or rests on the 
table so that he does not feel the weight. For 
instance, in teaching the coins it is best to produce 
each class of impression separately : the feeling of 
weight and size respectively by muscular sense, then 
the colour by sight ; let the child learn to pro- 
nounce the name of the coin, then look at it, and 
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finally name it at sight 1 the previous training is 
used in describiiig what is seen. Accurate im- 
pressions received one at a time enable comparisons 
to be made, but the comparison must be of impres- 
sions of like kind : weight may be compared with 
weight, size or dimensions with those of like 
character, and colour may be matched at sig^t. In 
comparison and description impressions have to be 
classed ; therefore each kind should be implanted 
separately in early training. Another point is that 
one class of impression at a time is more easily 
received and retained in the brain and is less con- 
fusing and fatiguing. Speak to the child ; show 
him a colour, an object, or make him feel either its 
size or weight, but do not produce each kind of im- 
pression at once in the earliest methods of training. 
Proceeding thus stage by stage, the child is prepared 
for more advanced educational methods. Eye- 
movements well under control lead to accurate 
seeing and reading ; they are employed in counting 
objects and in adding figures on paper : the student 
who does not fix his eyes well becomes an in- 
accurate observer. Trained muscular sense leads 
to a ready appreciation of weight and dimensions, 
their comparison, proportions, and description ; 
impressions made separately upon the brain are 
retained, and become associated with one another 
and connected with ideas and the use of words in 
education. 

Standards of weighty measurement, and time, as 
well as the use of numbers, must be taught. For 
this purpose impressions are produced one at a time 
by carefully placing in the open hand in turn 
weights of one, two, and three ounces — first produce 
the impression, then name the weight. A know- 
ledge of length may be taught by making the child 
move his eyes in looking at horizontal and vertical 
lines on the blackboard, which should be vertical 
against the wall, the lines being divided into inches, 
but care must be taken that the eyes are moved in 
looking. Movements made with the finger one 
inch at a time also produce impressions of length. 
Impressions of the duration of time may be im- 
planted by counting the movements of a seconds- 
pendulum, or by noting how long it takes to walk a 
hundred yards, or in other ways, giving ideas that 
can afterwards be used. 

DiscHmination or the appreciation of agreement 
and difference in objects may be cultivated by train- 
ing, planned to produce at first a few impressions 
of each kind. A very young child can distinguish 
between the objects and colours presented, and will 
respond readily to certain sounds ; sorting out 
objects of like size, weight, or colour is an ele- 
mentary preparation for making comparison, and 
precedes the faculty of judgment. Retention and 
discrimination of sensory impressions under guid- 
ance lead to experience, which forms the basis of 
intelligent choice. In training stage by stage, the 
pupil can be made to ftcl the greater strain of four 
ounces in his hand after the two-ounce weight j he 
may then be taught that this is the ‘ greater weight,* 

* twice the weight.* He feels the difference and 
then learns how to express this ; similarly he can 
be made to feel and then express which is the 
longer stick. The child must learn how to look at 
and examine objects, and be taught the means of 
eomparing and describing what he sees and feels. 
AU this requires much time and practice in observing 
thills which are alike and unlike, noting in what 
characters the agreement or difference consists. 


The teacher must carefully consider some one point 
for comparison — it may be weight, length, size, or 
colour ; each of these characters should have been 
taught previously by many examples. 

In seeking a scientific basis for the art of 
training we must not be satisfied with a connected 
train of ideas in our own minds which may be 
implanted in the child*s brain by the use of words 
only ; we should endeavour to trace out the im- 
pressions produced in good teaching which become 
associated in later teaching and experience. With 
pupils a little advanced in their mental training it 
may be useful to let them examine an object for 
themselves, say a bean or a flower; they thus 
acquire many different kinds of impressions at the 
same time as they see, feel, and handle the object. 
They should gain impressions as to the number of 
parts, their form, size, colour, weight, &c. When 
however the child proceeds to make comparisons 
and give a description, he must separate and classify 
the different impressions received ; in this process 
guidance will be necessary till trained mental habits 
have been acquired. When sufficiently advanced in 
education, the pupil can be trained to observe and 
note the time of events, with the order in succession 
of their occurrence, as preparatory to studying 
Natural History and the Physical Sciences. Im- 
pressions produced by observation of facts in the 
order in which they were seen must be retained in 
the brain. Further training and practice will be 
needed to educate the child to see and understand 
that when peas are soaked in water they become 
increased in size and in weight, while a proportion- 
ate weight of water disappears from the vessel con- 
taining them. If the peas are placed on damp 
moss for a few days they will be seen to sprout, the 
root growing downwards, while the stem grows 
more slowly upwards. When light reaches the 
plant the young leaves become green, but not till 
aper the light comes to them ; if grown in darkness 
they are not green. If the plant is kept in a room, 
as the stem grows longer it is bent towards the 
light. To follow the teaching given, the pupils 
must be previously practised in estimating length by 
sight, also size and volume, and must also be con- 
versant with the comparison of lengths, sizes, 
weights, and the colours respectively, so as not to 
become confused in mental action and try to com- 
pare size and weight which may not be proportional. 
It requires much previous training to enable the 
child to see that the concave side of the stem of the 
plant is shorter than that which receives less light. 
Familiarity with the methods of noting and re- 
membering the order of events will show that the 
presence of water precedes the swelling of the peas ; 
that the unequal illumination of the two sides of 
the stem precedes unequal bilateral growth, and 
that bending in the direction of the light results in 
consequence. In such methods of educational 
training we teach observation of antecedent and 
sequent events in place of speaking of cause and 
effect, or allowing verbal explanations expressed in 
terms because^ therefore. The order of associated 
impressions and ideas received is important, and 
tends to be retained in the brain, while it is 
strengthened by repetition; co-ordinate physical 
exercises help to cultivate this mental faculty. 
Associated impressions and their attendant thoughts 
when firmly retained revive in the same connection. 
The cultivation of character and voluntary power 
may be partly effected by the training here briefly 
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sketched, as well as by implanting thoughts and 
principles through the use of words 

Retention of the order in which the pupil has 
made his observations has much to do with his 
logical thinking and understanding antecedents and 
sequents or cause and effect , the order of the 
numerals together with the degree of the weights 
and lengths compared respectively, and expressed 
by use of the numerals, is necessary in mental esti- 
mation of the weight, bulk, mass of objects, and also 
to appreciation of the probable value of the quantities 
of material seen, as in the practice of * school shop * 

Dull and backward children and those organically 
‘ feeble-minded,’ as well as all young children, need 
carefully planned training to help in evolving their 
mental faculties Besides cultivation of the natural 
characters of brain-action, any phenomena indica- 
ting faults and defective conditions of the nerve- 
centres should be observed, and when possible 
replaced by better forms of activity These faults 
are expressed in movement and postures seen in 
the body , the observation of these detailed neuro- 
muscular signs and balance of the limbs and face 
will afford definite guidance as to the method and 
degree of training adapted to the individual child 
Observation of the pupil should always accompany 
and direct training 

The face may be taken as an index of the brain. 
The expression of a child’s face should be lively, 
changeful, mobile, showing spontaneity and re- 
sponse not fixed, defective, or absent Stimulus 
and proper occupation will often improve expression 
and also remove for the time some of the uniformly 
repeated nerve-signs to be described The front^ 
muscles which produce horizontal creases on the 
forehead may be seen to move spasmodically and 
irregularly , these muscles are generally quiet when 
»he child is interested, and may thus afford a guide 
to this condition of the mind Corrugation or 
‘ knitting ’ of the eyebrows is often associated with 
some form of mental stress, such as fright or hard 
mental effort Observation of the conditions under 
which it subsides or increases may supply useful 
indications for management Frowning frequently 
associated with the presence of headache, and should 
suggest the possible existence of ocular defects 
(myopia, &c ) Spasmodic movements of the facial 
muscles may develop into habits which are often 
difficult to eradicate Fulness under the eyes^ due 
to relaxation in tone of the orbiculares oculorum, 
IS an early sign of fatigue and common accompani- 
ment of headache , if the child smiles or laughs 
it disappears for the moment The fatigue may 
be temporary, as from mental work, insufficient 
feeding, a close atmosphere, or late hours Grin- 
mng, or over-smiling, with deepening of the naso- 
labial lines, is seen with low-class brains as a 
uniformly repeated action, spontaneous or occurnng 
on every stimulation. This may improve and 
subside under general training and occupation , it 
is worst in deficient children who are allowed to 
be idle and loafing The habitually open mouth 
suggests obstruction in the nose and throat, adenoids 
and hypertrojphic rhinitis are very common in cases 
of mental denciency 

It has been shown that the brain may be trained 
by the use of exercises for the hand, and receives 
impressions from its movements the hand may be 
observed as an index of brain-status, the faults of 
which may thus be seen and corrected A healthy 
well-trained child when told to hold out his hands 


in front responds by raising each arm to a level with 
the shoulder, honzontal and straight at the elbow, 
the arms being parallel to one another The hands 
should balance straight at the wnst and knuckles, 
with the fingers and thumbs in the same plane ; 
this IS the normal attitude with good bram-activity 
m preparation for action under guidance Assum- 
ing this position momentarily helps to put the brain 
under control, just as removing all slouching habits 
improves the child With inertness or fatigue the 
wnst droops, the metacarpal bones become adducted 
or folded, while the thumb falls and the fingers 
are piartially flexed ; the elbows are apt to be 
somewhat l^nt, and the left hand held at a lower 
level than the right In the nervous neurotic child 
the hand tends to balance in a different position • 
the wrist droops, the palm is contracted and looks 
narrow, the thumb is bent back, and each finger 
extended beyond the straight line at the knuckle- 
joint, thus producing a claw-like appearance which 
IS frequently seen in children convalescent from 
chorea, in bad sleepers, and in those who suffer 
much from headaches. These childen may also 
present twitching of the fingers, either vertically or 
laterally Bad postures are frequently imitated in 
school from other pupils , asymmetrical balance of 
the head and spine, as well as lordosis, should 
therefore be avoided, while good postures both in 
sitting and standing are taught 

Response of the brain is seen in action following 
some stimulus or direction given to the child ; when 
this action is in harmony with the direction the 
response is intelligent In response dependent upon 
mental action in the brain, a period of inhibition of 
spontaneity — partial or complete — occurs, corre- 
sponding to interaction among the centres inattention 
or thinking A mere act of imitation helps m train- 
ing, but the repetition of a mode of expression associ- 
ated with the direction received is not a very intelh- 
gent action, though it is as much as may be expected 
from a very young pupil It is little more than a 
reflex brain-action without much interaction among 
the nerve-centres, calling into play the results of 
expenence and education such is mechanical or 
parrot-like memory For this reason a prompt 
response is sometimes of less value than a little 
delay in reply, if this indicates thoughtfulness 
Accuracy in action, readily corresponding to the 
direction given, is of greater value than correct 
verbal expression or promptness and quickness , 
response in correct language is not to be looked for 
till a full vocabulary and the accurate use of terms 
have been gained by teaching In mental arithmetic, 
when the pupil is told to add the numbers men- 
tioned, and gives the correct answer, it does not much 
matter if his hands twitch and his eyes move about, 
while the feet shuffle, owing to some spreading or 
* overflow ’ brain-action When a sum in additicm 
is worked out on paper, sight and eye-movetnents 
direct the brain -processes, while the fingers express 
the result ; here irregular tye-movements and twitch- 
ing fingers may lead to incorrect addition and mis- 
takes in writing 

Besides receiving aid in the evolution of the 
general characters of brain-action and in the 
correction of faults, the child must also be trained 
in good mental habits. Efficient and well-arranged 
teaching can do much to render the brain healthy 
and strong for work during adolescence, and may 
make it less liable to neurotic disturbances and to 
the spreading or extra action exhibited in excessive 
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emotion or in mental confusion, which we as 
wasteful of energy as attacks of passion, eplepsy, 
or hysteria. 

Hightr Educaiim . — In traihing the power of 
observation and in teaching methods of procedure, 
it is all-important that the pupil should know what 
to look at and what to look for j but beyond this, 
the pK>cesses of observation must be implanted in 
methodical order. This is analogous to making 
the pupil learn the order of the cases and genders 
according to which a Latin adjective is declined, 
before he learns the terminations and forms of each 
respectively ; such fixed methods of thinking save 
the pupil’s time and much unnecessary mental 
labour. Each mode of brain-action* necessary to 
the kind of work undertaken, should have been 
previously trained by practice ; thus, before 
teaching the study of comparison and description 
of form, size, and area (geometry), the pupil 
requires training in the use of sight, eye-move- 
ments, and muscular sense, as well as in mental 
procedure according to the directions given and 
retained from practice. The boy may look at the 
face of his master who is teaching history or 
langus^e, but he must learn to turn his eyes to the 
blackboard or map during a lesson in Euclid or 
geography. In Latin the prefix and termination 
of the words must be separately seen ; in doing 
sums on paper the lines of figures must be followed 
in their order. 

Mental fatigue should be avoided till the brain 
has grown, and its natural spontaneity has been in 
part co-ordinated by training ; but at about seven 
or eight years old the brain of a healthy well-grown 
child has acquired an average weight of about 
46drs. (Dr. Thurman), and can begin to bear some 
temporary fatigue frond mental effort without harm 
resulting. The fatigue of the day should be com- 
pletely removed by sleep at night, and periods of 
mental effort must be followed by ample inter- 
current activity in other directions, and by times 
for rest. Dr. Clement Dukes recommends the 
following hours for work per week and sleep per 
night : — 


Children . 

Ages 

• 7-S 

Work 

12 

Sleep 

I2i 

ft 

lO-II 

25 

II 

ff 

15-17 

45 

9 

ft 

17-19 

50 


Weariness may 

be due to many causes : 

diet and 


ventilation may be defective, leading to the circu- 
lation of impoverished or impure blood through 
the brain ; excessive muscular exercise may 
exhaust nerve-energy ; late hours may lead to 
momii^ inertness ; spontaneous self-contained 
thinking and imagining, with habits of mental 
introspection, sometimes lead to exhaustion in 
unoccupied and lonesome children. 

The signs of fatigue should be known and 
appreciated the teacher. In addition to those 
previously mentioned affecting the face, the fingers 
twitch, the shoulders are shrugged, the feet 
shufl9e, and chattering or whispering b^ns ; the 
head is held less erect, and the hands in their 
balance n^y show lessened neuro-muscular strength, 
as explained earlier. Action and response be- 
come slow and inaccurate, the mental status 
being reduced to a more childish condition. The 

a uestion pat may be repeated in place of a reply ; 

le pupil Is less controllable, while attention is 
not easily co-ordinated. Fatigue is not necessarily 


proportional to the amount of school-work accom* 
plished; it is important to observe the general 
expression of brain-action, not only its special 
results in the class-occupations. In the child the 
impressions retained are less exact than in the 
adult, while spontaneity is more abundant and 
may interfere with any established order of 
thinking ; but spontaneous thoughts arising in the 
brain add to fatigue. At an early stage in educa- 
tion there exist but few established modes of thinking 
ready to come into play in forming a mental con- 
clusion ; effective training by implanting series of 
impressions, ready for methodical employment, does 
much to lessen the chances of mental fatigue. 

Mental hygiene and careful general training pro- 
mote good education, guided hy observation ; they 
aid brain-growth and the evolution of mental 
faculty ; but to these must be added some ex- 
perience of the conditions of life and social 
environment. This is specially necessary for 
children in boarding schools and institutions, who 
may otherwise experience less of the varied 
circumstances of life than those living at home and 
attending day schools. Besides abstract knowledge 
the child must also learn his position among the 
circumstances of life, and his social relations to 
other persons. Experience will teach the need of 
self-protection, of preparation for labour in earning 
a living, of honesty and good manners, as well 
as the value of learning. Hence children need 
comradeship as well as the influence of adults ; 
school-habits and discipline lead to some under- 
standing of cause and effect in social and in intel- 
lectual living. Teaching, if explanatory by words 
only, gives but little experience that can be of use 
to the child till actual impressions have been felt. 
If the boy has felt the pain of scalding water he 
may readily understand that hot things hurt, 
whether it be the coals and lamp which are alight, 
or the teapot which does not look hot ; and he 
may understand further that it is dangerous to play 
with matches. Experience with animals is useful : 
children find out that dogs can bite, but that they 
are friendly if kindly treated. It is experience that 
couples the thought in an act of judgment leading 
to acceptance or refusal ; a choice must be made 
between two offers, or a decision as to some line of 
action, and this necessity helps to form character. 

The principles of hygiene should have some place 
among other subjects of instruction, whether this be 
formally taught or not ; experience in feeling plea- 
sure and activity amid plenty of light and air is 
educational. The effects of light and feeding or of 
starvation and partial darkness on plants may 
easily be shown in the school-room and in the 
practice of daily attending to them. 

In dealing with an individual child, or when 
advising as to methods of class-training, the phy- 
sician will consider the constitution of each child 
in relation to organised education ; there are great 
differences, as well as inequalities, in the physical 
and mental abilities of children. Space will not 
allow a detailed account to be given of the examina- 
tion of children for the purposes of educational 
classification, but the following propositions sum- 
marise the results of the writer’s inquiries among 
100,000 school-children : 

I. The main classes of defect among children 
include a larger proportion of boys than girls. 

II. The main classes of defect are much associated 
in the groups of cases. 
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III. Children with developmental defects often 
present also abnormal nerve-signs, and are delicate 
and dull 

IV. Children with indications of brain-disorderli- 
ncss — that i8| abnormal nerve-signs— are often dull 
pupils. 

V. Dull pupils are often delicate, with indica- 
tions of brain-disorderhness. 

VI. Girls with developmental defect, or with 
brain-disorderliness, are more apt to receive harm 
and less good from their environment than boys. 

VII The effects of good physical training in 
school are to diminish the number of cases with 
signs of brain -disorderliness, and the number of dull 
children 

Weak or nervous children need careful training 
and management, which must be adapted to the 
child’s needs, but not necessarily in all particulars 
according to his inchnations, for physical weakness 
predisposes to habits of indolence and loafing, which 
are best removed by the spint and method of school - 
hfe, both in play and work, under the stimulus of 
emulation. This process of trying to level the boy 
up to the average of his companions calls for careful 
consideration and consultation in the school, when 
It is determined * to make the boy work and play ’ 

Medical officers have in recent years been ap- 
pointed by most of the School Boards in large cities 
to look after questions concerning illness among the 
children, and to take part in the selection of pupils 
who come under the provisions of the Education 
Act (Defective and Epileptic Children) 1899, and 
also to advise as to the methods of their training 

Feeble-minded children may be recognised and 
certified by observation of the abnormal nerve-stgns 
already referred to, and by mental tests, as well as 
by defects in devel^mentcil growth ^ which will now 
be briefly described The cranium may be bossed 
on either side of the frontal bone and at the parietal 
centres ; the forehead may be narrow and shallow 
or present a vertical ridge The volume of the 
cranial intenor and its ossification are of great signi- 
ficance , the normal circumference at seven years 
is 20~2i inches The palate is defective if 
narrow laterally, too much arched, or angular m 
front — 1 e V-shaped, with the upper incisors promi- 
nent ; a small mouth-opening often co-exists with 
adenoids and nasal obstructions The nasal bones 
may remain ill-developed, broad, and flat ; this may 
improve with growth. The external ears are fre- 
quently defective in boys — large, outstanding, coarse 
in texture, the antihelix absent and the helix ill- 
formed, presenting a cave-like ear. The features 
are often defectively developed ; the face as a whole 
may be small and infantile, or large, round, flat, 
with small features nsing from its plane , the palpe- 
bral fissures small, with the transverse axis sloping 
outwards and downwards or upwards, a small 
mouth is more frequent than a large one. The 
lower jaw may be prognathous, large and heavy, 
or too small in proportion to the cranium. De- 
fectively developed children, especially girls, are 
often stunted in growth, delicate, and lU-nounshed 
The presence of several developmental defects, with 
want of the general characters of good brain-action, 
combmed with abnormal nerve-signs and absence 
of mental ability, indicates the probability of the 
child being feeble-minded. 

The conditions of sight and hearing and bf the 
mouth and throat, as well as the general health, 
need to be investigated ; a careful physical examina- 
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tion of the child said to be dull is necessary before 
giving a diagnosis and prognosis; the facts thus 
observed will surest treatment and the best methods 
of commenang brain-training. 

Francis Warner. 

CHILL — A sensation of coldness accompanied 
by shivenng, expenenced dunng the nse of 
temperature associated with the onset of acute 
specific fevers or other inflammatory diseases ; also 
occumng m nervous individuals, and m attacks of 
megnm without any nse of temperature 

In popular language a * chill’ is employed to 
mean exposure to cold or wet, followed by some 
acute disorder. Thus a cold draught playing upon 
the face may be followed by facial parsdysis, sore 
throat, or bronchitis ; that is to say, cold apphed 
locally may excite disease in the neighbourhom of 
its apphcation or in distant organs. It is probable 
that a ‘ chill ’ may act in several ways : (1) it may 
cool the blood circulating in the skin, especially 
when the vessels fail to contract rapidly under its 
mfluence ; and the cooled blood may be supphed to 
internal organs , (2) it may affect the nerve-endings 
in the skin and by reflex action interfere mth the 
circulation m the associated viscera {see Pain in 
Visceral Disease) : m both these ways it may 
diminish the resisting power of the tissues to injury, 
and enable micro-organisms to gain a footing , 
(3) exposure to cold may check the secretions of 
the skin, the mucous membrane, or other parts. 

Disease of the nose, throat, larynx, lungs, and 
kidneys is frequently traced to a ‘chill ’ Moreover 
diarrhoea, dysj^psia, acute and chronic rheumatism, 
and many other disorders are often traceable to no 
other cause In some instances, as in acute 
pneumonia, it seems certain that the effect of chill 
is limited to the lessemng of the resisting power, the 
immediate cause of the disease being the multipUca- 
tion of bactena in the body, and the dissemmation 
of their toxins in the tissues 

The ‘ chill ’ so often ‘ taken ’ by those return- 
ing from densely crowded resorts late at night is 
probably the complex resultant of many forces, 
including the inspiration of organisms urom the 
vitiated air ; the lowered resisting-power depending 
on the effect of fatigue, and of over-heated air 
surcharged with carbonic acid and organic matter ; 
and the effect of the sudden change of temperature 
on the nerves and dilated vessels of the skin, before 
referred to Individuals differ m their susceptibihty 
to ‘ chill ; ’ and in any given individual the sus- 
ceptibility of each oi^n is by no means identical. 
Moreover this susceptibility of spcaal organs may 
vary with the age of the indmaual, the season of 
the year, and many other conditions 
Treatment. — The susceptibility to * chill * may 
be diminished by the wearing of woollen under- 
clothing, and the careful regulation of individual 
habits, such as the temperature of the momii^ 
bath, the ventilation of sittmg-rooms, and other 
details The curative treatment of the maladies 
ascribed to chill is descnbed under their respective 
headings. H. Montague Murray. 

CHIN-COUGH. — synonym for whooping 
eough. See Whooping Cough. 

CHLOASMA a green herb).— Synon. x 

Liverspot ; Fr. EphiltdU ; Ger. LoUrj/Uch 
An indefinite term often applied to any pigmentary 
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discolouration of the skin of a yellowish-brown or 
liver-colour tint, occurring in blotchy Its syno- 
nym, ephelis gravuiarumy indicates its occasional 
association with pregnancy. It is sometimes used 
as a synonym m tinea versicolor to denote the 
pigmentation caused by the microsporott furfur. 
See Pigmentary Diseases of the Skin. 

CHLORAL HYDRATE, Poisoning by.— 

Poisoning by chloral hydrate is a very common 
occurrence, this medicament being frequently taken 
in fatal quantity by misadventure. There is reason 
to think that it is also largely used for suicidal 
purposes. 

Anatomical Characters.— There may be an 
entire absence of any characteristic appearances 
after death by chloral hydrate; and at most these 
consist in more or less modified signs of asphyxia— 
especially a dark colour of the blood, and pulmonary 
and cerebral hypersemia. 

Symptoms. — The most striking symptom of 
poisoning by chloral hydrate is the rapid superven- 
tion of quiet sleep, at first simulating natural sleep. 
In this stage the patient can be easily roused, but he 
speedily drops off again. The pupils are contracted ; 
the respirations are full, deep, and regular ; the 
pulse is not much affected. This condition rapidly 
deepens into full coma. The respirations slacken ; 
and the pulse is either weak and slow, or, more 
commonly, rapid and irregular. The temperature 
of the body is reduced ; the muscular system is 
totally relaxed. The pupils now dilate ; and with 
feeble, thready pulse, the anaesthesia and paralysis 
gradually end in death, preceded by lividity and 
collapse. Exceptionally, in fatal cases, burning 
pain in the mouth, fauces, and throat, and symptoms 
of gastritis have been observed. In one case of re- 
covery the patient became idiotic. The urine con- 
tains an abundance of glycuronic acid. 

Diagnosis. — The history of the case, or the 
finding of a vessel containing the medicine, coupled 
with the symptoms, will usually set all doubts at 
rest Otherwise the case may be mistaken for 
poisoning by opium or other narcotic, for carbolic- 
acid poisoning, or for cerebral congestion. The 
pupil is not so contracted as in opium-poisoning ; 
and, as the coma deepens, the pupils dilate instead 
of undergoing further contraction. There is an 
absence of the olive-green or black urine so commonly 
noticed in carbolic-acid poisoning, and of the peculiar 
odour of the breath, and of stains about the mouth 
and lips. 

Prognosis. — This will depend upon the state in 
which the patient is found, and upon the length of 
time which has elapsed since the ingestion of the 
poison. 

Treatment. — Evacuation of the stomach by the 
aid of the stomach-tube is the first step in the treat- 
ment of a case of poisoning by chloral hydrate. 
Emetics, unless given ^arly, usually fail to excite 
vomiting. The patient must be persistently roused, 
if possible, as in opium -pxjisoning {see Opium, 
Poisoning by). It is of primary impiortance to see 
that the temperature of the body be kept up by 
warm applications. Stimulants may be freely given, 
and hot coffee injected into the rectum. Strychnine 
should be injected subcutaneously. Inha- 
lations of amyl nitrite, and artificial respiration are 
advi^bte. Thomas Stevenson. 

OHLORAL- HYDRATE HAB\T.~See Habits. 


CHLOROFORM-HABIT.— Habits. 
CHLOROFORM, Use of.— An/esthetics, 

CHLOROSIS (xAtt/xls, green or sallow). — 
Synon. : Green -sickness ; Fr. La chlorose j Ger. 
Chlorose ; Bleichsucht. 

Definition. —A variety of ansemia occurring in 
a peculiar diathesis or habit of body, characterised 
by defective formation of the blood and vascular 
system. 

.Etiology. — Chlorosis occurs most commonly 
in young women from the age of puberty to twenty- 
one, but it may appear or reappear up to the thirtieth 
year ; it is found occasionally in children and older 
women ; it is very rare in men. It is believed to 
be more common in the higher ranks of life. 
Beyond these predisposing causes, the origin of the 
disease lies in peculiar characters of the blood and 
blood-vessels, to be presently described, which are 
believed to be congenital, and perhaps hereditary. 
In such subjects, and under the preceding circum- 
stances, any of the numerous causes of anaemia may 
be sufficient to excite the appearance of chlorotic 
S3anptoms ; but those which do so most commonly 
are bodily growth and development, the establish- 
ment of menstruation, disturbances of alimentation — 
pjarticularly constipation, and an insufficient enjoy- 
ment of air, light, and wholesome muscular exercise. 

Anatomical and Chemical Characters.— 
The blood in chlorosis presents one strictly essential 
imp)erfection. The individual red corpuscle contains 
less than the normal amount of haemoglobin, 
although the total amount of haemoglobin in the 
blood in all probability does not fall below normal. 
The total quantity of blood is much increased 
(Lorrain Smith), and its specific gravity is much 
reduced. Both red and white corpuscles are some- 
times deficient in numbers, and that proportionately. 
The liquor sanguinis is unchanged. 

With this condition of blocri certain associated 
abnormalities of the aorta and arterial system 
generally have been described by Virchow. The 
most striking of these is a hypoplasia or dwarfed 
condition of the aorta, represented by small calibre, 
increased elasticity, anomalous origin of the 
branches, and unequal thickness and fatty de- 
generation of the intima. The heart is, as a rule, 
small in early life, but full-sized or even hyper- 
trophied at a later period, with traces of endocarditis. 
The condition of the ovaries and uterus varies 
extremely. In some cases the generative organs 
are described as ‘ infantile,’ while in others they are 
either immoderately developed, of perfectly normal 
in every respect. The subcutaneous fat is often 
abundant ; and the viscera present various degrees 
of fatty change. When the cardio -vascular changes 
are marked and advanced, there may be extensive 
secondary disease throughout the body. 

Symptoms. — The symptoms of simple chlorosis 
are those of mild anaemia, with certain important 
differences which become fewer and less marked, 
and finally disappear as chlorosis advances to the 
more serious disease. The present article will be 
devoted to a description and discussion of them ; 
an account of thes3rmptoms of anaemia will be found 
under its proper heading. 

The appearance of the chlorotic girl is peculiar, 
inasmuch as the pallor of her complexion is 
accompanied by natural or even increased fulness, 
from the excess of subcutaneous fat. In blondes the 
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transparency of the skin is increased ; in brunettes 
It IS diminished, and a dull yellowish*grey colour of 
skin IS the result, which, in contrast with the 
greyish-blue of the eyehds, may appear of a sickly 
green. 

The patient’s usual complaint is of this altera- 
tion of colour, menstrual disorder, debility, great 
breathlessness, cardiac symptoms, and various 
pains. She probably believes that she has heart- 
disease ; her mother fears that she is consumptive. 
The symptoms and the cardiac and vascular 
signs closely resemble those of anaemia But there 
IS this important difference in the phenomena 
connected with the heart that in many cases of 
chlorosis they indicate enlargement Venous or 
arterial thrombosis may occur in the limbs and brain. 
The alimentary system is usually deranged, constipa- 
tion often being an urgent symptom The urine is 
abundant, watery, and pale There is no dropsy in 
simple uncomplicated chlorosis Rheumatic sym- 
ptoms are occasionally associated Pyrexia (99°- 
103° F ) has been observed in some instances 

The chlorotu constitution or diathesis may be 
recognised by the following characters, which are 
variously associated in different cases —Diminutive 
stature , imperfect sexual development ; a history 
of peculiar anaemia in childhood, of anaemia with 
menstrual irregularity at puberty, and of previous 
attacks of symptoms of chlorosis , evidence of 
cardiac enlargement or mitral disease in the absence 
of all the ordinary causes of these , the occurrence 
of endocarditis during pregnancy or post partum , 
and the presence of any of the diseases which will 
be referred to under the heading of Complications 
Course, Duration, and Terminations — 
Tne commencement of chlorosis is generally 
gradual If neglected it tends to develop into con- 
firmed anaemia It is for this reason that pure 
chlorosis IS a rare disease, while anjemia associated 
with the chlorotic diathesis is comparatively 
common The duration of chlorosis is variable. 
It may reappear, and that more than once , but it 
IS unlikely to return after the age of thirty, 
especially in the married woman. Death from 
chlorosis directly is excessively rare, but it may 
occur rapidly from cerebral thrombosis. 

Complications and Sequelae — According to 
Virchow, serious valvular disease and cardiac 
enlargement may be traced in some of the worst 
cases of chlorosis to the associated vascular condi- 
tion ; and the mitral valve is peculiarly liable to be 
attacked by endocarditis in rheumatic, puerperal, 
or septic fever Haemorrhages, gastric ulcer, and 
exophthalmic goitre are believed to occur with 
comparative frequency in persons of the chlorotic 
diathesis 

Pathology.— The deficiency of the individual 
red corpuscle in haemoglobin, and the deficiency of 
the blood in red and white corpuscles, indicate an 
imperfect growth of the corpuscular elements of 
the blood With this blood-state there is asso- 
ciated a hypoplastic or dwarfish condition of the 
blood-vessels In the embryo the blood and blood- 
vessels are developed from the same elements, the 
former making its appearance within the cells 
which produce the latter The view of the patho- 
geny of this disease, therefore, adopted by the 
writer is, that the anomaly of blood ana the 
anomaly of vessels are to be considered as together 
an expression of some congenital detect of the 
blood-vascular system, leading to imperfect grrvvth 


both Oi blood and of vessels Any individual 
possessing such a blood-vascular system labours 
under a peculiar diathesis, and is said to be a th/a^ 
ratio subject or to possess the chlorotic constitution 
or diathesis. If the other systems of the body are 
full-sised (which is not always the case), the 
dwarfish condition of the artenes of the chlorotic 
subject and the scanty supply of haemoglobin may 
have some difficulty in satisfying the ordinary 
demands for blood, and especially for oxygen 
This difficulty of the blood-vascular system will 
become a breakdown when the processes of alimen- 
tation are deranged, or when the blood is wasted 
by the excessive demands of growth, development, 
or haemorrhage. Such a result is most likely to 
happen at periods of extraordinary demand within 
the economy, of which the establishment of men- 
struation IS the chief The symptoms of uncompli- 
cated chlorosis are due to deficiency of oxygen in 
the sjrstem, while the cardiac enlargement and 
valvular disease are directly referable to the vascu- 
lar hypoplasia, that is, to the obstruction caused by 
the narrow calibre of the aorta The connection 
between the blood-vascular condition and that of 
the generative organs is more complex. On the 
one hand, the chlorotic diathesis or actual chlorosis 
interferes with the development and activity of the 
ovaries and uterus , on the other hand, disorders of 
the sexual functions are occasionally exciting causes 
of aglobulism Many other hypotheses have been 
advanced to account for chlorosis. Andrew Clark 
maintained that when the bowels are inadequately 
relieved ptomaines and leucomaines are produced 
within the intestine and absorbed into the blood, 

‘ where they originate in girls of a nervous type of 
organisation those alterations of the constitution of 
the blood which constitute the true patht^eny of 
this anaemia ’ Another suggestion is, thai sul- 
phuretted hydre^en generated in the bowels as a 
product of indigestion destroys the organic com- 
pounds of iron which go to form haemoglobin. 
According to a third suggestion, substances con- 
taining animal gum, which are developed in excess 
within the alimentary canal of the girl or woman, 
being required for the after nourishment of the 
embryo, act injuriously on the haemoglobin-mole- 
cule Still another theory is, that, from a de- 
ficiency of hydrochlonc acid in the system, iron 
enters the blood in forms which cannot be assimi- 
lated by the corpuscles. Lloyd Tones suggests that 
chlorosis IS the exoneration of the bl< 5 ^-change 
that has for its end the storage of nutrient materials 
for the foetus m utero 

Diagnosis. — Chlorosis has chiefly to be distin- 
guished from pernicious ansemia and leucocythaemia. 
See Anaemia, Pernicious ; Lbucocyth^mia 

Prognosis — A speedy cure may be assured m 
uncomplicated cases subjected to careful treatment, 
though the liability to recurrence and the possibility 
of fatal thrombosis must not be forgotten. 

Treatment. — The administration of iron is in- 
variably successful, provided that, at the same time, 
a free supply of sunlight be insisted on, the diet and 
digestion rationally controlled, and physiological 
rest of the blood and of the organs of arculation be 
assured. See Anaemia. 

J. MitcHELL Bruce. 

CHOL^MIA bile; and af;M, blood). 

Definition —This term denotes that condition m 
which the blood contains some or all of the bile 
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constituents which have been secreted by the hepatic 
cells, and subsequently reabsorbed, either directly 
by the capillaries or via the l^phatics. See 
Jaundice ; and Blood, Morbid Cfonditions of. 

CHOLAQOQUE8 (xoM, bile; and &ya>, I 
move). — Definition. — Substances which lessen 
the amount of bile in the blood. 

Enumeration. — The principal cholagogues are 
Mercury and its preparations — esp^ially Calomel 
and Blue Pill ; Podophyllum and its resin ; Dry 
Extract of Euonymus (‘ Euonymin *), Iridin ; Ipe- 
cacuanha ; Aloes ; Rhubarb ; Sodium Salicylate, 
Sodium Phosphate, Sodium Sulphate, and Ammo- 
nium Chloride. 

Action and Uses. — The liver has a twofold 
action — it forms bile, which is poured into the 
duodenum ; and it also excretes the bile which has 
been re-ab^rbed from the duodenum and carried 
back to the liver by the portal circulation. Much 
bile thus circulates continually between the liver 
and duodenum, while part is carried down the 
intestine with the fseces, and its place supplied by 
newly formed bile. When the quantity circulating 
in this way is too great to be completely excreted by 
the liver, it enters the general circulation and pro- 
duces symptoms of biliousness. These are re- 
moved by the so-called cholag<^es, which 
probably act by stimulating the du^enum, and 
thus carmng the bile so far down the intestine as 
to interfere with re-absorption. Among the best 
cholagt^es are the preparations of mercury, which, 
with the exception of the perchloride, do not 
increase the secreting power of the liver, nor 
augment the quantity of bile formed by it Their 
utiUty is greatly increased by combination with a 
saline purgative, which still further clears out the 
intestine, and completely prevents any re-absorption 
of bile. Other cholagogues, such as podophyllum 
resin, rhubarb, and aloes, actually increase the 
secretion of bile by the liver. At the same time, 
they probably prevent its re-absorption, in a similar 
way to mercurials and salines. 

T. Lauder Brunton. 

CHOLANGITIS. Gall-Bladder and 
Bile-Ducts. 

CHOLECYSTITIS.— Gall-Bladder. 

CHOLELITHIASIS (xoA^, bile; and Ki9os, a 
stone). — The conditions associated with gall-stones. 
See Gall-Stones ; and Concretions. 

CHOLERA, ASIATIC. — Synon. : Epidemic, 
Spasmodic, or Malignant Cholera; Fr. Cholira 
AsuUique ; Ger. AsicUische Cholera ; Ital. Colera 
Asiatico ; Hind. Haijah ; Chin. Ho-lotsan, 

Definition. — Asiatic cholera is a specific disease, 
characterised by violent vomiting and purging, with 
rice-water evacuations, cramps, suppression of urine, 
prostration and collapse, tenthng to run a rapidly 
fatal course ; followed, in favourable cases, by 
febrile reaction, which may be mild or excessive, 
simple or complicated. These phenomena resemble 
tho^ caused by the products of the early decom- 
position of meat, fish, shell-fish, and certain mush- 
rooms {see Ptomaines). 

aetiology. -The disease is caused by a toxin 
produced by a spirillum which, gaining access to 
the intestinal canal, imdeigoes rapid and enor- 
mous multiplication on and in the mucosa and is 
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discharged with the evacuations. These constitute 
the m^ium and means of infection, which takes 
place most commonly through soil, water, and food ; 
or may be conveyed by clothing or dust ; or carried 
by flies ; or in ill -ventilated rooms by exhalations 
from the bodies of the sick and dead. The disease 
is spread by human agency, mostly along trade- 
routes by land, sometimes in ships. Alluvial soil, 
low level, heat, moisture, organic pollution of soil 
and water, crowding, and neglect of domestic and 
personal hygiene are the conditions under which the 
disease is most apt to prevail. 

The more we study the early history of Asiatic 
cholera, the better shall we understand that every 
outburst of the disease which has occurred beyond 
the confines of India can be traced back through a 
series of cases to that country. The disease prefers, 
in its extension, land-routes to sea-routes, and 
localities are invaded by cholera in consequence of 
communication with places previously attacked, 
commencing with Lower India. 

The evidence in favour of the communicability of 
cholera by means of water or food contaminated 
with cholera-dejecta is overwhelming. 

The bacteriology of the disease is discussed in a 
special article. See Cholera, Bacteriology of. 

Anatomical Characters.— The external ap- 
pearances of the bodies of those who have died of 
cholera include the mottled skin, shrunken and 
livid appearance of the limbs, and other features 
hereafter described as characteristic of the disease 
during the stage of collapse. The temperature of 
the body rises after death, and it remains warm for 
some time. Rigor mortis sets in speedily, and is 
sometimes accompanied with muscular contractions, 
which displace the limbs of the corpse. 

After death in the stage of collapse the only 
alteration to be discovered in the tissues and the 
blood is to be accounted for by the rapid drain of 
water into the intestinal canal which has occurred 
dunng life. The mucous surface of the stomach 
and- small intestines is injected and swollen, and 
sometimes covered in places with an aphthous 
pellicle. The epithelium is shed during life, and 
drops off from the mucous membrane in large 

S Itches within an hour and a half after death. 

r. Koch states that the cholera-bacillus in many 
cases is found between the epithelium and the 
basement-membrane, and also within the tubular 
glands ; ‘ it also settles in large numbers on the 
surface of the villi of the intestines, and often had 
penetrated into their tissue, and in some instances 
had passed as far as the muscular layers of the 
intestine.* The epithelial cells lining the kidney- 
tubules, bladder, and other organs are found 
detach^ from the basement-membrane, but they, 
like the blood, do not contain the cholera-bacillus. 
In both cases the epithelial cells show signs of 
degeneration. 

Abnormalities of a specific nature, especially with 
reference to the amount of blood contained in the 
right side of the heart and lungs, have been 
described bv pathologists as being characteristic of 
Asiatic cholera ; and in many instances after death 
from this disease, if the post-mortem examination is 
delayed for a few hours, the right side of the heart 
will be found full of blood, together with the 
pulmonary artery and its divisions, while the lungs 
are collaj^ed and bloodless. But there are numerous 
exceptions to this state of the heart and lungs, and 
the condition above described is not infrequently 
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due to post-fftortem changes ; for if the bodies of 
those wno have died of cholera be examined imme- 
diately after death, the left side of the heart will 
often be found as full of viscid blood as the nght 
side A peculiar shrunken condition of the lungs 
exists, depending on the dry and empty state of the 
bronchi, which allows the elasticity of the organs to 
drive the air out of them more completely than 
usual after the chest is opened On the other hand, 
when death has occurred during reaction, the smaller 
tubes are often found full of pus, and parts of the 
lungs may be oedematous, or even in a state of 
broncho- pneumonia The tissues in the acute stages 
are dry, and the blood is inspissated Dark or light 
clots are prone to form in the heart and large vessels. 
In the stage of reaction inflammatory and even 
necrotic lesions of the viscera are often seen 
Symptoms — Asiatic cholera is most virulent and 
deadly at the commencement of an epidemic, and 
then usually begins without premonitory symptoms 
The patient feels well up to within a few hours of 
the attack, or, it may be, goes to bed and sleeps 
soundly through the night, and immediately on 
nsing in the morning is seized with violent purging 
and vomiting After the first outburst of the epi- 
demic, as a rule, cholera commences with diarrhoea, 
the stools being copious and watery, followed by 
great prostration of strength, with a peculiar feeling 
of exhaustion at the pit of the stomach ; the sick 
person suffers from nausea, but seldom from actual 
vomiting or pain at the outset of the attack If 
judiciously treated, many patients recover from this, 
the or ttwaston-stage of cholera , b^t if neglected 

the tendency of the disease is to grow rapidly worse 
The stools become very frequent, and resemble m 
appearance and consistency the water in which rice 
h IS been boiled These 1 iquid evacuations flow away 
from the sick person with a sense of relief rather 
than otherwise But the patient now commences 
to vomit, first throwing up the contents of his 
stomach, and subsequently all the water he dnnks, 
mixed with mucus and disintegrated epithelium. 
The fluid IS ejected from his mouth with consider- 
able force, and this adds to the increasing prostration 
which is one of the most urgent and marked 
features of the disease The patient complains of 
intense thirst, and a burning heat at the pit of his 
stomach , he suffers also excruciating pain from 
cramps in the muscles of the extremities, occasionally 
also of the trunk ; he is terribly restless ; and his 
urgent cry is for water to quench his thirst, and that 
some one may rub his limbs, and thus relieve the 
muscular spasm Although the temperature of the 
sick person’s body falls below the normal standard, 
he complains of feeling hot, and throws off the 
bed-clothes in order that he may keep himself cool. 
The pulse is rapid and very weak j the respirations 
are hurried ; and the patient’s voice becomes husky 
His countenance is pinched, and the int^;ument of 
his body feels inelastic and doughy, while the skin 
of his hands and feet becomes wrinkled and pur- 
plish in colour The duration of this, the secotid^ or 
evacuation-stage of cholera, is uncertain. It may 
last for two or three hours only, or may continue for 
twelve or fifteen hours ; but so long as the pulse 
can be felt at the wrist, there are still good hopes of 
the sick person’s recovery. The weaker the pulse 
becomes, the nearer the patient is to the thirds or 
collapse-stage of cholera, from which probably^ not 
more than thirty-five per cent, recover. The result, 
however, depends much on the condition of the 
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patient’s heart. It is quite possible, although the 
cases must bejrare, that a sudden outpouring of 
fluid into the intestinal canal has been sufficient to 
cause syncope and death in persons suffering from 
weak heart, before the liquid contents of the TOwels 
have had time to be ejected through the mouth or 
anus [cholera sicca). 

In the third stage of the disease the vomiting and 
purging continue, although in a mitigated form ; 
and the skin is covered with clammy perspiration, 
especially if the cramps are still severe. We are 
now unable to feel the pulse at the wnst, the 
lividity of the extremities and surface of the body 
increases, the patient cannot speak above a low 
whisper, his breathing is very rapid, his eyeballs are 
deeply sunk in their sockets, and his features are 
marvellously changed within a few hours The 
urine is suppressed The surface-temperature of 
his body may fall as low as 94° F. The patient 
remains terribly restless, longing only for sleep, and 
that he may be supplied with water. His intellect 
IS clear, but he seldom expresses any anxiety re- 
garding worldly affairs, although fully conscious of 
the dangerous condition he is in , sleep, and a 
plentiful supply of dnnking-water, are the sole 
desires of a person passing through the collapse- 
stage of cholera This condition seldom lasts for 
more than twenty-four hours, and reaction either 
commences within that period, or the patient dies 
in collapse, or he passes on into the tepid stage, 
which in ninety-nine cases out of a hundred ends 
speedily in death In the tepid stage of the disease 
the patient’s body feels cold to the touch, but 
the temperature, as shown by the thermometer, 
b^ns to nse rapidly, sometimes marking 99® or 
100® F , or even higher in the rectum The pur- 
ging and vomiting cease ; and the patient lies in a 
semi-comatose state, his eyes half-open, the ocular 
conjunctiva being deeply congested, the cornea 
hazy, and the pupils fixra The pulse can be felt at 
the wrist, but the respirations are very hurried, 
suppression of urine continues, the patient’s body is 
bathed in a cold clammy perspiration, the skin 
becomes of a dusky red hue, and death too fre- 
quently closes the scene within a few hours. The 
condition in some cases resembles the typhoid state 

On the other hand, the sick person having been 
in the collapse stage of cholera some twenty-four 
hours (it may be a longer or shorter penod), the 
temperature of his body may begin to nse, gradually 
creeping up to the normal standard ; the respira- 
tions dimmish in frequency ; the pulse returns ; the 
patient can sleep, and after some thirty-six hours 
may pass a little unne : in fact, the functions of 
animal life are slowly restored, and the sick person 
recovers his health. This desirable result, however, 
IS not infrequently thwarted by vanous complica- 
tions which anse dunng the stage of reaction. Of 
these events the following are the most important • 
— suppression of unne ; gastritis and ententis ; 
pulmonary congestion ; meningitis ; sloughing of 
the cornea ; abscesses over the body ; the formation 
of coagula in the right side of the heart or pul- 
monary artenes , hsemorrhage from the bowels ; 
and roseola choleraica. Variations in the intensity, 
symptoms, and complications of cholera have sug- 
gested a definition of different forms of the disease, 
but such divisions are artificial, and the multiplica- 
tion of names serves no useful purpose. 

Diagnosis. — The c^uestion of the du^o^ of 
Asiatic cholera is discussed in the articles on 
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Choleraic Diarrhcea, and Cholera, Bac- 
teriology of. 

Prognosis. — The means of forming a prognosis 
in cholera may best be gathered from the preceding 
account of the disease. Speaking generally, the 
prognosis depends largely upon the previous health 
and condition of the patient, the rapidity of develop- 
ment of the disease, the severity of the symptoms, 
and upon the period in the epidemic at which the 
case occurs — that is, according as the patient has 
been seized at the outbreak, at the height, or 
towards the end of an epidemic. 

Treatment.— In the first stage of Asiatic 
cholera we should endeavour to stop the purging, 
and without doubt opium is the drug upon which 
we may with the greatest confidence rely for effect- 
ing this purpose. When practising in the endemic 
area of cholera, one of the writers was*in the habit ot 
carrying about pills containing one grain of opium 
and four of acetate of lead, so that, if called to see 
a patient suffering from the disease in its early stage, 
no time was lost in administering one of these pills 
suspended in water. Similar combinations of opium 
witn astringents and anti-spasmodics enter into the 
composition of a great variety of cholera-pills and 
tinctures employed in India. The next thing done 
was to make a large mustard poultice, and apply it 
over the whole surface of the abdomen. The 
patient was ordered to remain in bed, the evacua- 
tions being received in a bed-pan, and he was allowed 
nothing in the shape of food or water ; but he might 
suck as much ice as he felt inclined for. 

If the patient was purged after the first pill, 
a second was given, wllowed by a third if the 
second was ineffectual. It often happened that 
the first or second pill, together with the mustard 
poultice, ice, and rest, sufficed to check the progress 
of the disease, and the patient recovered. Supposing 
this treatment did not succeed, or that on first 
seeing the patient he was found to have passed into 
the second stage of the disease, we should still 
prescribe the pill, as above directed, suspending it 
in water, because in the solid form it might be 
rejected entire, and under any circumstances it 
would take time to be dissolved by the fluid con- 
tained in the stomach ; the mustard poultice also 
should be applied, and the sick person kept warm 
and in bed. Ice is invaluable in this stage of the 
disease, and unless a person has passed through an 
attack of cholera, it is impossible to realise the 
immense relief it affords. It should be given in 
small lumps, the sick person eating and swallowing 
as much as he chooses. He will frequently devour 
a pound or two of ice in the course of an hour, and 
he cannot take too much of it. In the treatment 
of cholera there can be no question as to the value 
of ice. The patient should be prohibited from 
drinking water or any other fluid beyond that which 
he gets from the ice. The practitioner must be 
firm on this point, turning a deaf ear to the en- 
treaties of the sick man or his friends that he may 
be permitted to swallow even a small quantity of 
water ; for if they once break through this rule, it 
will be impossible to limit the amount of liquid the 
'patient may consume. If this treatment does not 
'check the progress of the malady, we may prescribe 
three grains of acetate of lead and fifteen drops of 
diluted acetic acid in water every second hour, and 
.fifteen drops of diluted sulphuric acid in water every 
alternate hour, so that the patient should take a 
^drauitbU first of one mixture then of the other, 
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every hour. Five drops of spirit of camphor may 
be added to each dose of the medicine, but this drug 
requires care in its administration, and should 
seldom be continued beyond five or six doses of 
from five to ten drops each. Should the vomiting 
be very severe, in spite of the free administration 
of ice, a second mustard poultice should be applied 
over the abdomen; all medicine must then be 
omitted for an hour and a half, after which time 
twenty grains of calomel may be sprinkled on the 
patient’s tongue, and he should be made to wash 
it down with a little iced water. The cramps are 
best relieved by hand-friction, and if very severe, 
ease may from time to time be given by allowing 
the patient to inhale some ether. Powdered ginger 
is used in India to aid friction of the clammy 
surface, which may in cases of profuse cold sweating 
be nibbed with a soft towel. Hot-water bottles 
should be applied to the soles of the patient’s feet, 
and also to his legs and abdomen. 

Should the disease have reached the collapse- 
stage, there is but little we can do for the patient. 
Ice must still be given, and, if the purging is 
frequent, the sulphuric-acid draught (but no opium) 
may be administered every hour ; heat and friction 
may with advantage be applied to the surface of the 
body; and the patient may now be permitted to 
drink iced water in moderation, provided it does 
not increase the vomiting. Wine and stimulants, if 
given by the mouth, do harm in this stage of 
cholera ; but, if the purging has abated, enemata 
of warm beef-tea and brandy may be administered 
by the rectum every third hour. The restoration 
from collapse which follows intravenous saline 
injections is marvellous ; but in most cases the 
fluid escapes rapidly through the intestines and 
the patient relapses. For this reason Cox, of 
Shanghai, has proposed continuous injection until 
reaction has been fully established. This measure 
is still on trial. Injections of water have been 
made into the cellular tissue, bladder, and peri- 
toneum, but without much, if any, advantage. 
Injection of sulphuric ether has also been tried 
with evident, but mostly temporary, success. When 
reaction comes on, we must guard against doing 
too much — it is very rare indeed to see a patient 
in this condition sink from exhaustion, but pro- 
bably many lives are lost by endeavours erroneously 
made, under the idea of keeping up the patient’s 
strength. Iced milk or arrowroot is all that should 
be allowed to be given by the mouth for some time 
after. reaction has set in ; but enemata such as those 
above mentioned, administered per rectum every 
five or six hours, or nutrient suppositories, are 
often beneficial, especially if the stomach remains 
irritable. Under these circumstances we not 
infrequently find that a small quantity of solid 
food IS digested, when soup and liquids are rejected. 
In each case, however, the dictates of common 
sense and experience must guide the medical 
practitioner in his treatment of the sick person 
through the convalescent stage of the disease. 

With reference to the treatment of suppression 
of urine after cholera, we should get the patient to 
drink about half a pint of water every second hour, 
so as to add fluid to his blood. Dry-cupping 
over the loins should be employed ; and ten drops 
qf the tincture of cantharides in water administered 
every hour, until a drachm of the drug has been 
given. It need hardly be remarked that suppres- 
sion of urine after cholera is a most dangerous 
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complication, and there is very little that can be 
done to restore the suspended functions of the 
kidneys. 

Preventive Treatment.— -T he prophylaxis 
of cholera includes precautions against attack of 
individuals, protection of communities, and avoid 
ance of invasion The best safeguards against the 
disease are the maintenance of a high standard of 
health and scrupulous personal and domestic 
cleanliness. Alcoholism, bodily fatijjue, and 
mental worry are special predisponents, and 
anything which tends to upet digestion or 
derange the bowels must be rigorously shunned 
The use of saline purgatives when cholera is about 
IS dangerous Haffkine’s method of anti-choleraic 
inoculation confers protection for a time, and 
diminishes the risk of contracting the disease {ue 
Cholera, Bacteriology of) As a person affected 
by the disease is undoubtedly capable of com- 
municating It to others and serving as a nidus and 
centre of diffusion, he is obviously an object of 
concern , but seeing that the communication from 
the sick to the healthy is effected solely by means 
of the intestinal evacuations, the safety of the 
community is sufficiently ensured by dealing with 
these effectively, with a view to the destruction of 
the contagium which they contain If this is done 
the patient need not be considered a subject of 
danger or dread, and need not be isolated or 
avoided 

Among persons predisposed to its influence, the 
infecting organisms of Asiatic cholera will manifest 
their effects on the system within five days of having 
been swallowed, but the germs of the disease do 
not always engender symptoms of virulent cholera 
Nevertheless, in milder cases of the disease the 
evacuations passed by the patient may contain the 
microbes of cholera, and may therefore, under 
favourable conditions for its development, produce 
a deadly type of the malady Consequently, the 
following remarks are applicable to instances of 
so-called cholerine^ as well as to the severer forms 
of cholera If the disease has appeared within a 
neighbourhood, a searching examination must be 
made into the condition and source of the local 
water-supply, not overlooking that of the milk, 
which is too often diluted with water before being 
sold All surface- and doubtful wells or reservoirs 
(especially those in the proximity of drains and 
cesspools) should be immediately closed , and it 
IS desirable that the drinking water, before being 
consumed, should be carefully filter^ and boiled 
All accumulations of house refuse and filth 
must be removed, and dirty places, both within 
and without, must be freely disinfected and 
cleansed There is no necessity when the dis- 
ease IS prevalent for making any alteration in the 
usual diet ; but in times of cholera we cannot too 
strongly insist on at once checking any tendency to 
diarrhoea, especially if it be of a watery nature. 

If called to treat a case of Asiatic cholera, 
care should be taken that the nce-water stools, and 
the matters vomited, are disinfected by means 
of a solution of mercuric chloride or some other 
germicide, which should be poured over the bottom 
of the vessel into which the evacuations are 
received from the patient ; and directly the ddecta 
are passed, an equal quantity of a solution of one 
part of carbolic acid to twenty of water should be 
added to them, and they must be immediately 
taken from the patient’s room, and disposed of as 


follows : — If the sewage of the locality is conveyed 
away by means of a constant water-supply, the 
disinfected cholera evacuation should be thrown at 
once into the sewer. Drains used for a purpose of 
this kind must, however, be constantly flushed with 
a mixture containing about an ounce of ferrous 
sulphate to a pint of water But if the drainage 
of the place p^es into a cesspool, the disinfected 
cholera-stools should be buned m a deep hole in the 
ground, removed from wells, and, if p<ksible, from 
human habitations It is a most dangerous practice, 
however carefully cholera-stools have been dis- 
infected, to allow them access to a cesspool The 
room in which the patient has been treated must be 
freely disinfected, and his bedding subsequently 
burnt If the sick person should die, the corpse is 
at once to be placed in a coflin containing a 
mixture of lime, charcoal, and carbolic acid in 
fact, the body should immediately be buned in a 
mixture of this kind, and the coffin with its contents 
committed to the grave, or, better, consumed by 
fire within twenty-four hours of the patient’s death. 

By far the most important preventive measures 
to be adopted against cholera are to provide a pure 
supply of drinking-water, good drainage, ventila- 
tion, and cleanliness , for these means, if nghtly 
enforced, must prevent the cholera-germ from 
spreading among human beings In India when 
cholera breaks out among troops or prisoners, the 
practice is to move them into cholera-camps, 
situated at a distance from the infected locality, 
and located where the disease is absent and rare 
This measure has been attended with good results, 
and is applicable to individuals as well as 
communities 

The Vienna Cholera Conference has decided that 
quarantine is applicable to the circumstances of 
cholera ; but this subject, together with the duties 
incumbent on sanitaiy and port authonties with 
reference to the preventive treatment of the disease, 
hardly falls within the scope of this article, 
Quarantine 

C N Macnamara. 

Kenneth Macleod. 

CHOLERA, ASIATIC, Bacteriology of.— 
The Comma- Bacillus of Koch, the Spirillum or 
Vibrio Cholera Asiatica^ now regarded as the specific 
cause of Asiatic cholera, is a minute rod -shaped 
organism, each cell measuring about l-2(i in length 
and 0'5 to o 6 /jl m thickness. These rods are curved 
to a varying degree, some forming a small segment 
of a circle, others being semicircular, and others 
again united in pairs so as to form an 8 -shaped 
curve The name ‘ comma-bacillus,’ by no means a 
good one, as the organism bears little resemblance to 
a pnnter’s comma, has been universally adopted. 
Under cultivation, longer filaments, more or less 
spinllar or cork-screw in form, develop. The cells 
are actively mobile and should po^ess a single 
terminal flagellum, though there is some vanation 
in this respect . thus the Massowah cholera*siRnUum 
1$ described as having two flagella at ea^ end, 
and an Indian variety has been stated to be non* 
flagellated. The cholera-spinllum does not form 
spores, thoi^h in old cultures certain vacuoles or 
granules of formed material have been described 
as such, and the rods lose their regular shape, and 
swollen and distorted involution-fcains occur. The 
organism can be readily stained with the anihne dyes, 
a weak solution of fudisin being perhaps the b^ ; 
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but it is decolourised by Gram’s method. 
Bacteria : coloured plate. 

It is aerobic and facultative anatirobic, and may 
be readily cultivated upon the ordinary laboratory 
media at a temperature of from 20° to 37° C. 
According to Percy Frankland, although it grows 
readily in an atmosphere of hydrc^en it does not 
develop in one of carbonic acid gas. In gelatine 
plates at 22® C the cholera-spirillum forms roundish 
colonies which have slightly irregular margins and 
an uneven surface. At an early stage (20 hours) the 
colonies on gelatine plates appear whitish and some- 
what less transparent at the centre than at the 
margins ; later (40 hours) they become finely granu- 
lar with uneven margins and with a marginal 
band of fine radial markings. Slow liquefaction 
of the gelatine occurs, and in consequence after 
24 hours the plate is pitted and appears to be 
covered with minute air-bubbles. In a gelatine- 
stab-culture a cream-coloured growth develops along 
the puncture with slow liquefaction commencing at 
the surface and spreading downwards ; in 48 hours 
there is a goblet -shaped area of liquefaction the size 
of a pea just at the surface, and having the appear- 
ance of a large air-bubble. The rate of liquefaction 
of gelatine varies considerably with different strains ; 
in old laboratory-stocks it may be extremely slow. 
As liquefaction proceeds the liquefied area first 
assumes a hemispherical and later an elongated 
finger-like shape, to the bottom of which the whitish 
flocculent masses of growth sink. 

On agar-agar, the surface-growth is thick, moist, 
smooth, and cream-coloured, generally with crenated 
margins. In stab-sugar-agar the growth is mostly 
confined to the surface and upper portion of the 
uncture, and there is no production of gas. In 
roth there is a free growth, the broth becomes 
turbid with a slight deposit, and a delicate film 
on the surface. In peptone-water the organism 
develop rapidly, especially at the uppr layers of 
the fluid, with the formation of a distinct surface- 
pellicle ; growth being best when the medium con- 
tains I per cent, of salt (Durham’s modification). 
On potato a thin brownish layer develops at 37° C. 
In milk the organism multiplies rapidly with curd- 
ling and the production of acid, as is also the case on 
glucose-a^r. Two important chemical changes are 
brought about by the growth of the organism in suit- 
able media, viz. the formation of indol, and the reduc- 
tion of nitrates into nitrites. Peptone-water is by 
far the most suitable medium for cultivating the 
oiganism in order to demonstrate these changes. A 
24-hour culture treated with a little pure hydro- 
chloric or sulphuric acid gives a bright rose-red colour, 
the formation of which is explained as follows : — 
The organism during its growth has formed indol 
and has also reduced the traces of nitrate present in 
the culture-medium to the condition of nitrite, the 
addition of the acid liberates nitrous acid which 
combines with the indol to form a red-coloured com- 
pound, nitroso-indol. Many organisms during their 
growth produce indol, the commonest example 
being the colon-bacillus, but it is the exception for 
nitrates to be reduced ; hence in employing this re- 
action as a test it is necessary to use a pure acid, i.e. 
one free from nitrous compounds ; should these 
he present, common organisms such as the colon- 
buiHus might give the reaction. 

' The cholera-spirillum retains its vitality in cultures 
/or^many weeks ; it is readily killed by heart, its 
XherhiBl death-point adcording to Kitasato being 
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55° C. with an exposure of lominules ; weak solutions; 
of the common antiseptics also destroy it. In 
ordinary moist soil it remains alive for from 4 to 8 
weeks, but in dry soil and in peat it dies out in a few 
days. In sterilised distilled water it usually dies with- 
in about 24 hours, but the addition of a small amount 
of sodium chloride greatly increases its longevity, 
and in sterilised potable water it may survive for 
many months ; in unsterilised potable water its sur- 
vival is greatly influenced by the presence of salt 
and of other bacteria. In unsterilised sewage it 
may live for 2-4 weeks (Houston). 

The nature of the chemical products elaborated 
by the cholera-spirillum is but little known. It 
produces a peptonising and also a diastatic ferment, 
and Brieger has isolated cadaverin, putrescin, and 
two other basic bodies ; but we now Jcnow that, 
owing to the methods of isolation employed, these 
are not improbably artifacts. Pfeiffer believes that 
the poison is intracellular. Brieger and Frankel 
isolated a toxalbumen, Gamaleia a ferment-like 
body, and Wesbrook various proteoses and proteid- 
like substances from cultures of the cholera-spirillum. 
Lastly, Metschnikoff has obtained a toxin by culti- 
vating in a salt peptone-gelatine medium. 

Relation of the Cholera- Spirillum to the Disease.-— 
The cholera-spirillum may be said to be constantly 
found in the intestinal contents and discharges in 
cases of true Asiatic cholera, reaching the maximum 
degree of abundance at the height of the disease,, 
and then almost entirely replacing the common 
bacteria of the intestinal canal, so that it is present 
almost as a pure cultivation ; it has not been found 
in the excreta of healthy individuals. The organism 
is not met with in the internal organs or blood, but 
is confined to the intestinal canal, where it may 
penetrate beneath the intestinal epithelium. 

The lower animals do not suffer from any condition! 
at all resembling cholera (chicken-cholera is an en- 
tirely different disease), and it has therefore been 
difficult to reproduce the disease experimentally by 
inoculating or by feeding with pure cultivations of 
the spirillum. Koch, however, by washing out the 
stomach of guinea-pigs with alkaline solutions and 
paralysing peristalsis by means of opium or mor- 
phine, previous to injecting the cultivations into 
the stomach, induced a condition closely resembling 
cholera. Metschnikoff also has found that young 
suckling rabbits suffer from a choleraic diarrhoea 
when fed with cultures. Cases of accidental infec- 
tion of man through pure cultivations are also on 
record. Thus in 1884, a student who was attend- 
ing Koch’s course on cholera in Berlin became ill 
with a severe attack of cholera, although there was 
at that time no cholera in Germany. A similar 
case is reported by Metschnikoff ; and Dr. Oergel, 
of Hamburg, while injecting a guinea-pig, accident- 
ally infected himself and died from the effects. On 
the other hand, Klein and others have swallowed 
cultures with negative results. Metschnikoff as- 
cribes the immunity of animals to intestinal cholera 
to the inhibitory action of the other intestinal 
bacteria upon the cholera-spirillum, and he believes 
that the immunity or susceptibility of man and 
animals to intestinal cholera is lai^^ely influenced 
by the microbial flora of the digestive tract. Un- 
doubtedly, in man, digestive disturbances are an 
important predisposing cause to an attack. The 
acid gastric juice probablv plays an important rdle. 
Thus Macfadyen found that when the spirilla were 
administered in water to a fasting animal, they 
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•could be detected in the intestine, but when the 
vehicle was milk none could be found, the inference 
being that the acid gastric juice, secreted on the 
intr< 3 uction of the milk, prevented their passage. 

The Bacteriological Diagnosis of Cholera — ^The 
l^acteriological diagnosis of cholera is earned out as 
follows. Cover-glass specimens of the rice-hke 
flakes present in the evacuations or intestinal con- 
tents are prepared, stained with Loffler’s^alkalme 
methylene-blue, washed, dried, and mounted If, 
upon a microscopical examination, large numbers 
of curved rods lying parallel to each other in groups 
are detected, the diagnosis of Asiatic cholera may 
be made with certainty ; this, however, only occurs 
in perhaps half the acute cases If this fails culti- 
vations must be prepared Sets of gelatine plate- 
cultures should be made, using a loopful of the 
dejecta, or, better still, an emulsion of a rice-like 
flake ; c Tct of agar-plates may also be prepared by 
smearing a nce-hke flake over agar-films in Petri- 
dishes The plates being incubated at 22® and 37® C. 
respectively, the colonies of the cholera-spinllum 
will be recognisable in the gelatine-plates in from 
24 to 30 hours, and in the agar-plates in from 12 to 
16 hours Peptone- water cultures should also be 
prepared at the same time from the nce-hke flakes, 
the peptone-water being preferably contained in 
small Erlenmeyer flasks and forming a shallow layer 
at the bottom. In from 8 to 12 hours the upper 
layers of the culture-fluid may be examined for the 
presence of spirilla and gelatine-plate cultures, and 
fresh peptone-water ones also made for subsequent 
examination After this the peptone-water cultures 
may be tested for the cholera-red reaction by the 
addition of a little pure hydrochlonc or sulphunc 
acid 

The blood-serum of cholera-patients produces an 
agglutination of the cholera-spirillum similar to 
that produced by typhoid-serum on the typhoid- 
bacillus, and this test may be employed for diagnosis 
It is stated that this reaction may be obtained as early 
as the first day 

The bacteriological diagnosis of cholera has of 
recent years become somewhat complicated by the 
detection and isolation from the waters of the Seme, 
Marne, Elbe, Rhine, Danube, and Spree, of spirilla 
bearing a close resemblance to the cholera-spinllum, 
but differing from it in certain minor particulars. 
Considerable light has been thrown upon the rela- 
tion of these spirilla to the cholera-spinllum by the 
Bordet-Durham (agglutination) test, and by Pfeiffer’s 
specific reaction. In the latter a mixture of an 
emulsion of the organism with a small quantity of 
the serum of a highly immunised animal is injected 
into the peritoneal cavity of a healthy guinea-pig 
Half an hour to one hour afterwards the peritoneal 
fluid is examined microscopically, and if the reaction 
be positive, the organisms will be fgund in all st^es 
of degeneration, in which case, according to Pfeiffer, 
the organism is to be regarded as belonging to the 
same species as that employed for immunising the 
animal from which the ‘ test ’ blood-serum was ob- 
tained. These cholera-like spinlla are now gene- 
rally regarded as being harmless vaneties of the 
cholera-spinllum — descendants probably of a cholera- 
^inllum of some cholera-epidemic of bygone years. 
The variability of the cholera-spirillum is demon- 
strated by Klein’s experiments. 

Other sptnlla —Mention must be made of two 
other well-known spinlla, which bear a superficial 
resemblance to the cholera-spinllum, but which can 
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be easily distinguished from it. They are the 
spinllum of Finkler and Prior, and the Spirillum 
Metschnikovu The former, obtained from the de- 
ecta in certain cases of so-called cholera nostras, 
iquefies gelatine much more rapidly than the 
cholera-spinllum and only gives a feeble cholera- 
red reaction after 2-3 days’ growth. The Spinllum 
Metschnikovi, obtained from the intestinal con- 
tents of poultry, also liquefies gelatine more rapidly 
than the cholera-spinllum, but, like the latter, gives 
the cholera-red reaction ; it is very pathc^emc to 
pigeons A spirillum obtained from cheese ( Deneke’s 
spirillum) likewise liquefies gelatine rapidly and 
does not give the cholera-red reaction. Litmus- 
milk IS decolourised by the'cholera-spinllum oMnng 
to reduction, but not by the Finkler- Pnor or Deneke 
spirillum (Cahen’s test) 

Preventive Inoculation against Cholera, — Vanous 
methods of producing immunity to cholera have 
been suggested, but that of Haffkine alone needs 
mention The vaccines employed are two in 
number the first or weak, and the second or 
strong The first vaccine is prepared from ordinary 
laboratory-cultures of the cholera-spinllum — 
attenuated by growing on surface-agar at 38® C. in 
tubes through which a current of moist air is being^ 
continuously passed The second or strong vaccine 
IS prepared from cholera-cultures, the virulence of 
which has been artificially increased by growing in 
the peritoneal cavity of a senes — generally about 
twenty— of guinea-pigs. The vaccine itself is made 
by emulsifying agar-cultures with some sterile broth 
and adding a small quantity of carbohe acid or 
lysol. The dose of vaccine is injected hypodermi- 
cally, the second or strong vaccine being admini- 
stered from 3 to 5 days after the first or weak one. 
The injections cause some malaise, headache, and 
slight fever, which pass off in two or three days. 
The results of the anti-cholera inoculations seem to 
be decidedly favourable For example, in Calcutta, 
taking the same households dunng the same 
period of time, there were among 654 uninoculated, 
71 deaths, a mortality of 10 *86 per cent ; among 
402 inoculated, 12 deaths, a mortality of 2 99 per 
cent , a reduction of mortfiJity by 72*47 per cent 

Cholera Anti- Toxin — Attempts have been made 
to prepare an anti-toxic serum for cholera, but 
without much success Metschnikoff by means ol 
his toxin {vide ante) has immunised goats, so that 
I c c of their serum would neutraUse four times the 
lethal dose of the toxin Using young rabbits and 
producing an intestinal cholera by feeding, experi- 
ments showed that of the rabbits treated with this 
anti-toxic serum 51 per cent, survived, while of the 
untreated only 19 per cent, recovered 

R T Hewlett. 

CHOLERA INFANTUM.— Diarrhcba. 

CHOLERA NOSTRAS. Choleraic 
Diarrhcea. 

CHOLERAIC DIARRHOEA.— Synon. ; Cho- 
lerine ; Sporadic Cholera ; Cholera Nostras ; In- 
fantile Cholera ; Fr ChoUra spcradique ; Ger, 
Sporadtsche ChoUra 

DBFiNiTiON.—An acute catarrhal affection oi 
the mucous membrane of the stomach and small 
intestine^ attended with vomiting and diarrhoes 
and considerable prostration, 

.Etiology. — ^T he disease is caused by an organic 
poison, probably of microMc origin. It prevaih 
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sporadically in single or small groups of cases and 
does not exhibit any tendency to travel or spread. 
This form of diarrhoea is especially liable to attack 
those living in unhealthy surroundings. 

In a hot and moist climate like that of Lower 
Bengal, choleraic diarrhoea is an affection which we 
meet with at all seasons of the year, and it is 
especially prevalent among infants who are being 
reared on cow’s milk, or on other kinds of food 
prone to undergo putrefaction. Among the fish* 
eating Hindoos we frequently see several members 
of the same family who have been seized with 
symptoms of choleraic diarrhoea, attributable to the 
patients having partaken of fish which was slightly 
tainted. In fact, there are few more certain 
sources of this form of diarrhoea than stale fish ; and 
it is evident that, whatever the deleterious material 
may be which food of this description contains, the 
mere fact of keeping it in boiling water for some 
time does not destroy its poisonous properties. 

It occasionally happens that cases of choleraic 
diarrhoea occur among people residing in malarious 
districts, the diarrhoea taking the place of the cold 
stage of a fit of ague ; patients in these circum- 
stances may be seized with all the symptoms of 
severe cholera, but they almost invariably recover 
from the attack. 

Symptoms. — Choleraic diarrhoea begins sud- 
denly : that is, the patient, whether an infant or an 
adult, has probably up to commencement of the 
attack been in good health ; there are, in fact, 
seldom any premonitory symptoms. A may 
TOrhaps look somewhat paler than usual, and has a 
dark ring under his eyes, but beyond this appears to 
be perfectly well. Shortly after taking food, the 
infant vomits up a quantity of uncoagulated milk, 
the evacuation not being curdled like that from an 
overloaded stomach, the gastric secretion no longer 
having the power of coa^lating the casein of milk. 
Soon after vomiting, or it may be before, the child 
commences to pass from the bowels an acid greenish- 
yellow fluid, containing flakes and often lumps of 
undigested food. The patient becomes very thirsty, 
is restless, and evidently in considerable pain, 
crying and dravdng his legs up towards the ab- 
domen. If these symptoms continue, the evacua- 
tions become colourless, resembling in appearance 
the rice-water stools of Asiatic cholera. The tem- 
perature of the body falls, the face becomes of a 
dusky hue, the features are pinched, and the eye- 
balls deeply sunk in their sockets. The fontanelles 
are depressed j the child is evidently terribly 
prostrated, his pulse can no longer be felt at the 
wrist, and his crying passes into a weak whimpering ; 
he eagerly drinks water when offered him ; and, as 
the exhaustion increases, convulsions supervene, 
and the child dies within a few days or even hours. 
On the other hand, the symptoms may abate at any 
stage of the disease, and the little patient gradually 
recover his health. 

In the the S3nnptoms of choleraic diarrhoea 
are much the same as those above detailed. There 
are seldom any premonitory symptoms, and the 
attack begins with nausea and vomiting, tc^ether 
with a sensation of exhaustion referable to the pit 
of Ae stomach ; the vomiting is speedily followed, 
or it may be preceded, by purging ; copious watery 
discharges are thus passed out of the body, and the 
larger and more rapid the evacuations the more 
they come to resemble the serum of the blood, 
which, ih fact, drains into the intestinal canal and 


passes away from the stomach and bowels. The 
patient naturally complains under the circumstances 
of intense thirst. He is very restless ; and at the 
commencement of the attack suffers from colicky 
pains in the abdomen, and subsequently from 
spasms and cramps, which often seize the muscles 
of the extremities. The pulse becomes small and 
weak, the respirations are hurried, the voice feeble, 
and the countenance pale and shrunken. The urine 
is scanty or suppressed ; and the temperature of the 
body falls one or two degrees below the normal 
standard. These symptoms, as a rule, gradually 
subside, the purging and vomiting cease, and the 
patient falls oft to sleep, waking more or less ex- 
hausted in proportion to the severity of the attack, 
but he usually recovers his health rapidly. 

Diagnosis. — The discrimination of the various 
forms of cholera rests upon data which may be classed 
as clinical, epidemiological, and bacteriological. 
The clinical features of all forms present a very 
close resemblance ; so that given a mild case of 
cholera Asiatica and a severe one of cholera nostras, 
it would be difficult if not impossible to establish 
a diagnosis by comparison of the phenomena pre- 
sented by each. To the practitioner who has had 
experience of both diseases the facies of cholera 
Asiatica reveals special malignity which, when the 
induction is large, can hardly be mistaken. Inquiry 
regarding the circumstances of cases and outbreaks 
is a valuable aid to diagnosis. A history of having 
partaken of tainted food or mushrooms, and the 
limitation of seizures to those who have so partaken, 
are sure guides to the formation of an opinion. In 
mushroom -poisoning fragments of the material may 
be discovered in the vomit or stool. A knowledge 
that epidemic cholera is in the locality or neighbour- 
hood causes suspicion to attach to even mild cases 
of diarrhoea. The case-mortality ot the disease 
when it attacks numbers is a strong indication of 
its nature. For the bacteriological diagnosis 
Cholera, Bacteriology of. 

Prognosis. — Although choleraic diarrhoea in its 
more severe forms resembles mild cases of Asiatic 
cholera, it is a comparatively harmless disease. 
Unless among young infants, or old and sickly 
people with weak hearts, no matter how threatening 
the symptoms may be, however great the collapse 
and depression of the patient may seem, a previously 
healthy adult seldom dies of choleraic diarrhoea. 

Treatment. — In cases of simple cholera occur- 
ring in the child, the important point we must 
enforce in our treatment is that the affected part 
shall have rest. In practice, however, it is often 
difficult to persuade parents and nurses that an 
infant can exist uninjured for ten or fourteen hours 
on iced water ; nevertheless, we must insist on a 
plan of this kind being carried out. The little 
patient will eagerly swallow cold water, either from 
a bottle or spoon, and the child may be allowed to 
take as much cold water as he requires, and to suck 
ice, which may be wrapped up in the corner of a 
handkerchief and put into his mouth. A poultice 
made of equal parts of mustard and flour, applied 
over the abdomen, is often very useful in this form 
of disease. With reference to drugs, should the 
treatment above indicated not relieve the symptoms, 
or should the vomiting be very constant, from two 
to four grains of calomel may be given, and repeated 
if necessary in an hour’s time ; however, if the 
diarrhoea is the more prominent s3miptom, calomel 
is not required, but a teaspoonfiil of castor oil should 
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be administered. After the bowels have been 
cleared out, if the serous discharge continues, we 
should order astringents, in the form of 1 of a |[rain 
of acetate of lead every hour, or of a gram of 
nitrate of silver, until the purging suraides. Tannic 
acid in combination with diluted sulphunc acid 
and sugar is frequently a useful combination to 
administer to children m cases of this description 
With reference to opium, much as we dislike 
prescribing it for infants, it may be necessary m 
cases of simple cholera ; but it should hardly be 
given in a mixture to be administered from time to 
time by a nurse Opium under these circumstances 
can only be admissible when given by the medical 
attendant himself, in doses of one, two, or three 
minims of laudanum in a little weak brandy and 
water, carefully watching its effects If the drug 
causes the child to sleep for a few hours, it may act 
almost like a charm the infant awakes com- 
paratively well But if the opium has no such 
effect, we may be tempted to repeat the dose, but 
can scarcely give it a third time, at any rate until 
some hours have elapsed since the administration of 
the second dose The symptoms having subsided, 
the child’s diet must be strictly attended to, a good 
healthy wet-nurse as a rule being an urgent necessity 
in the case of infants Lime-water may with 
advantage be mixed with the child’s food The 
diet must be most carefully ordered See Diar- 
RHCEA 

With reference to the treatment of adults suffenng 
from choleraic diarrhoea, we must bear in mind 
that, unless among old and debilitated persons, the 

f atient will, as a rule, recover without medicine 
f therefore called to prescnbe for a case of this 
complaint, we may order fifteen minims of 
laudanum, or a drachm of the compound tincture 
of camphor in water, to be taken (supposing the 
patient is very sick) immediately after vomiting , 
half the above dose may be given at the expiration 
of one hour , and again after another hour, unless 
the symptoms have in the meantime subsided A 
large mustard poultice should be applied over the 
abdomen, and the patient must be confined to bed, 
and kept on ice and iced water , he should not, 
however, be permitted to swallow too much liquid 
If the vomiting be severe, a scruple of calomel may 
be given to an adult, or in the first instance an 
effervescing mixture with hydrocyanic acid may be 
employed to allay the sickness On the other hand, 
should the diarrhoea be excessive, we may with 
advantage prescribe four grains of acetate of lead 
and ten drops of diluted acetic acid every second 
hour ; or pills containing a drop of creasote, a 
quarter of a grain of nitrate of silver, a gram of 
camphor, and two grains of Dover’s powder, to be 
repeated after each loose motion. 

Among old and weakly persons, and also in the 
case of infants, it is often necessary to administer 
brandy and water from time to time, according to 
the state of the patient’s pulse 

C. N. Macnamara. 
Kenneth Macleod. 

CHOLERINE. — ^A term applied to a class of 
cases which occur dunng the prevalence of cholera, 
in which the milder symptoms of the disease are 
present. It has also been used to designate the 
poison on which cholera is supposed to d^nd. 
See Cholera, Asiatic ; and Choleraic Diar- 

RHCEA. 


CHOLESTEATOMA bile j and errtdrufjM, 
[Galen], a fatty tumour) — An encysted tumour,, 
consisting chiefly of cholestenn. See Cysts. 

CHOLESTERIN (x®M» crtpedf, solid) 
The term cholesteann occasionally used is derived 
from x®M» t)ile , and errdap, suet) — Synon. Fr 
Cholestirtne ; Ger Ckolestertn ; Gallenfeit, 

Chemical and Physical Characters — 
Cholestenn is a mon-atomic alcohol represented by 
the formula C^H^OH {C^jH^jOH is also used) It 
exists under more than one isomenc condition 
When pure it occurs as white, tasteless, inodorous, 
ghttenng scales which form needles when crystallised 
out from solution m chloroform, and as rhombic 
plates when derived from alcoholic and ethereal 
solutions. These plates are often deficient at one 
corner, are not infrequently imbncated, and their 
angles measure 79® 30' and 100® 70’. Cholestenn 
is insoluble in water, alkalis, and dilute acids, but 
readily dissolves in ether, chloroform, boiling 
alcohol, benzol, turpentine, and solutions of the 
bile-acids, and its solutions are Isevo-rotatory It 
melts at 145° F. The crystals heated with strong 
sulphunc acid give a carmine-red colour, or with 
strong mtnc acid a yellow colour. When treated 
with iodine and sulphunc acid a play of colours, 
red, blue, green, is produced. When dissolved m 
chloroform and an equal bulk of sulphunc acid added. 
It gives a red colour changing to purple with green 
fluorescence of the subjacent acid. A more dehcate 
test consists in dissolving in 2 c.c. of chloroform, 
adding ten drops of acetic anhydnde, and then 
H2SO4 drop by drop, the resulting colours being 
red, blue, ^een 

Cholestenn is present in most protoplasmic 
structures, and is apparently an essential constituent 
of all animal and vegetable cells By some it is 
regarded as ‘ a cleavage product constantly formed 
in the metabolic changes of the living cell.* But 
the fact that it is found under conditions so widely 
different as normal nerve-tissue, blood-corpuscles, 
egg-yolk, bile, sebum, and numerous morbid pro- 
ducts, is of Itself sufficient to indicate the difficulty 
of stating precisely the why and wherefore of its 
existence It must play some important part in 
tissue-formation and maintenance ; its presence in 
the bile must be regarded as excretory and possibly 
due to the elimination by the liver of the products 
of the metabolism of nervous tissue ; under patho- 
logical conditions it arises from a degeneration of 
the cells of inflammatory and other morbid pro- 
ducts 

Pathological Relations — The patholc^cal 
occurrence of cholestenn is vaned and of unknown 
import It is liable to be much increased m 
quantity in the normal places of its occurrence, e g 
in some instances of jaundice it is present m the 
blood in marked excess In the bile it msiy be so 
abundant as to form crystals or be deposited as 
gall-stones, of which it forms the greater portion 
and occasionally the whole; under these circum- 
stances the bile-salts and acids must be diminished 
in quantity (or the amount of cholestenn much in 
excess), so that these fluids can no longer hold it 
in solution, and hence it is deposited on foreign 
particles or on pre-existing concretions. 

In the freces, when they are free from bile, a 
considerable increase of cholestenn and fats may be 
met with. In exceptional cases of renal disease 
(as in hpuna, chronic nephntis; hydatids and 
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stone in the kidney) crystals have been deposited in 
the urine. The fluid of cysts, especially hydatid 
and ovarian, seems to be more liable to contain 
cholesterin than effusions into serous cavities. But 
sometimes it occurs in considerable quantities in 
hydrocele fluids, and it has been met with in old 
pleural and peritoneal effusions. Its presence in 
atheroma is well known. Occasionally it forms 
definite tumours, sometimes of no inconsiderable 
sire, e.g. in kidney, broad ligament, brain, and 
elsewhere. Crystals of cholesterin have been 
detected in the sputum of tuberculosis and other 
pulmonary excreta and exudations of inflammatory 
origin. W. H. Allchin. 

R. G. Hbbb. 

CHOLINE.— Lecithin. 

CHOLURIA. — The presence of bile in the urine. 
Sad Urine, Morbid Conditions of ; and Jaundice. 

CHONDRODYSTROPHIA FCETALIS.— 

Achondroplasia. 

CHORDEE {xop^t a harpstring). — Defini- 
tion. — Painful imperfect erection of the penis 
during gonorrhoea. It occurs in slighter intensity 
in gouty and septic urethritis. 

^)TIOLOGY AND PATHOLOGY.— Chordee is most 
common in the second and third weeks of gonor- 
rhoea. It rarely attacks the patient after the third 
week unless the inflammation has been re-kindled 
by alcohol or venery. In rare cases, chordee, 
absent in the acute stage, is violently developed after 
the primary inflammation has subsided. Erotic in- 
discretion is usually the cause. The bulbous portion 
of the urethra is generally intensely inflamea when 
chordee happens. It is uncommon when urethritis 
is strictly limited to the anterior or posterior 
portions of the canal. It invariably occurs when 
marked penile oedema and lymphangitis are present. 
The mechanism of chordee is probably as follows ; — 
Inflammation from the surface of the urethral 
mucous membrane spreads deeply owing to invasion 
of its multitudinous ducts by micro-organisms. 
Inflammatory effusion around the adjacent erectile 
tissue of the corpus spongiosum ensues. An im- 
peded vascular path results. With erection, the 
corpora cavernosa, being unaffected, distend and 
elongate nopnally, whereas the impaired corpus 
spongiosum does not. This causes the penis to 
assume an arched shape, the corpus spongiosum 
being tense and bowed. The sensory nerve-endings 
supplying the inflamed mucous membrane are thus 
press^ upon. Another explanation is that the in- 
flammatory condition of the mucous membrane and 
sub-mucous tissue at the bulbous part excites reflex 
spa^ of the muscles surrounding that part, thus 
cutting pff the vascular supply to the corpus spongio- 
sum by compression. 

^Etiology. — The causes of chordee are indirect 
or direct* The most common indirect cause is 
urethritis, urethral congestion, and irritating injec- 
tions. Ihrect causes are the reflex irritants which 
usually produce erection during sleep, such as 
stimulating food and drink, strongly acid urine, 
excessive bed-warmth, a distended bladder or 
rectal scybala. 

Symptoms. — The organ grows suddenly turgid 
and assumes a bowed or crooked form, caui£^ 
acute pain, which is felt at the part and toward 
the perinaeum. In severe cases the strain causes 


rupture of the mucous membrane and spongy tissue, 
with hemorrhage. The loss of blood is usually 
limited to a few drops and gives relief to the pain. 
Rarely the haemorrhage is free and prolonged. 

Treatment. — Abstinence from stimulants of all 
kinds and late suppers, light clothing, and a hard 
mattress at n^ht, are the best means of preventing 
chordee. Micturition whenever the patient wakes 
during the night must be enjoined. The urine should 
be rendered bland and alkaline and the erectile ten- 
dency combated. A mixture containing tull doses of 
citrate of potassium, tincture of hyoscyamus, liquid 
extract of Salix nigra in decoction of Triticum repens 
should be given every sixth hour. At bedtime a 
pill containing two grains of camphor and one-third 
of a grain of extract of belladonna should be ad- 
ministered. 

A suppository containing one quarter of a grain 
of morphine is useful, or the hypodermic injection 
into the perinseum of one sixth of a grain of acetate of 
morphine may be given. Both these applications 
should be followed by an aperient saline draught 
next morning. A nocturnal dose of twenty to 
twenty- five grains of chloral hydrate in syrup and 
water, repeated in four or six hours if needed, is 
trustworthy. Bathing the genitals and perinaeum 
with very hot water for ten minutes before going to 
bed sometimes proves successful. The application 
of a spiral coil of narrow india-rubber tubing round 
the penis and scrotum, through which a continuous 
current of ice-cold water flows, is an excellent 
preventive. If rectal scybala be suspected as the 
exciting cause, the bowel should be cleared out at 
bedtime by means of a simple cold-water enema. 

To subdue an attack of chordee the best measures 
are voiding urine ; the application of cold to the 
perinaeum, by sitting on a cold seat, or applying an 
evaporating lotion, or ice, and the upright posture. 

Campbell Williams. 

CHOREA {xoptidi a dance). — Synon. : Chorea 
Minor ; St. Vitus’s Dance ; Fr. Danse de St. -Guy ; 
Chork\ Ger. Veitstanz* 

Definition. — A disease of the nervous system, 
characterised by a succession of irregular, clonic, 
involuntary movements of limited range, occurring 
in almost all parts of the body. 

The distinctive features of the movements are 
the entire absence of either rhythm or method in 
their recurrence ; that not individual muscles but 
co-ordinate groups are affected ; and not one or 
more groups only, but almost all the muscles in 
turn. There is not actual loss of command over 
the muscles, but voluntary movements are interfered 
with by superaddition of involuntary movements. 
As a rule the movements cease during sleep. There 
is frequently also muscular paresis varying in degree. 

.^Etiology. — Chorea is a disease of childhood : 
it is most common between the ages of eight and 
twelve, very rare before six, and rare after sixteen. 
It is more than twice as frequent in girls as in boys, 
especially after the age of nine. It occurs more 
frequently in families in which nervous diseases are 
hereditary than in others. It is more common 
in large towns than in the country ; and far more 
frequent among the poor than among those in com- 
fortable circumstances. Want of proper food, 
neglect, ill-usage, constipation, with the anaemia 
induced by these means, are very common antece- 
dents, or chorea may follow measles or other febrile 
disease of childhood. Children well nourished and 
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^ith a good colour, exposed to none of these causes, 
nay however suffer An intimate association be 
ween chorea and rheumatism has long been recog- 
used. A large proportion of the children suffenng 
rom chorea have had acute or subacute rheumatism, 
md many will be found subsequently to develop 
ymptoms of rheumatism if their history be fol- 
owed up Some of the most terrible cases met with, 
specially after the age of puberty, are those in which 
he chorea comes on during or just after acute rheu- 
natism and is complicated by pericarditis. There is 
^ery frequently found in chorea a cardiac murmur, 
isually due to mitral incompetence This may be 
he result of cardiac dilatation, in which case it will 
lisappear on recovery. More often it is due to a 
’•alvular lesion caused by rheumatic endocarditis, 
jither active or of older date In most fatal cases 
)f chorea which have been examined after death, 
he results of endocarditis or of pericarditis have been 
present In adults, pregnancy divides with rheuma- 
ism the causation of this affection ; recovery gene- 
ally speedily follows delivery, and can rarely be 
irought about till this has taken place Chorea 
nay develop at any period of pregnancy, but most 
requently commences in the third month Bad 
labits, disorders of menstruation, intestinal worms, 
>r other reflex sources of irritation, have appeared 
o set up the disease, but most commonly fright or 
lome powerful emotion is assigned as the cause , 
ind It IS seldom that parents are not prepared with 
he instance required Though, on cross-examina- 
lon, fretjuently the history of the source of the 
right is indefinite, or its date too distant to admit 
ts causal relation, yet so many well-authenticated 
:ases are on record of an attack of chorea following 
m a severe fright within a few hours to a few days, 
hat we must regard fright or emotion as an im- 
xirtant tetiological factor Imitation has been 
Lssigned as a cause, but it is doubtful if true chorea 
:an ever be attributed to this 
Morbid Anatomy and Pathology. — The 
.tudy of chorea, as of epilepsy and many other 
iffections of the nervous system, has been hampered 
ly Its being regarded as a morbid unity The 
new here maintained is that it is a symptom rather 
han a disease, and that the characteristic move- 
nents are in relation not with the nature of the 
norbid change, but with its seat Chorea has been 
:alled ‘ insanity of the muscles ; * a better phrase 
as one of the writers has said elsewhere) is 
delirium of the sensori-motor ganglia * In delirium 
here is loss of control over the mental processes, 
vith rapid succession of incoherent and imperfect 
deas , in chorea loss of control over the motor 
ipparatus, with movements excessive in point of 
lumber and extent, but wanting in vigour and 
precision 

In some cases of chorea nothing abnormal has 
>een detected after death, but usually the minute 
nethods of investigation now pursued yield positive 
esults Dr. Dickinson, in a paper read before the 
[loyal Medico-Chirurgical Society of London in 
1875, described dilatations of the minute arteries 
is existing throughout the brain and cord, more 
especially, however, in the corpus stnatum and 
>ptic thalamus, with small haemorrhages; and con- 
idered the disease to be due to a widely spread 
lypersemia of the nerve-centres Capillary embo- 
isms with hypersemia have been found by Tuck- 
veil, Dana, and other observers, predominantly in 
he central ganglia, but also in the central con- 


volutions and spinal cord, accompanied by patches 
of softening and minute haemorrhages. Swelling 
and hyaline degeneration of the pyramidal cells 
of the cortex and of the cells of the central 
ganglia have been described by different writers. 
Elischer found peculiar concentric refractile 
bodies, which have been termed * chorea corpuscles,’ 
in the perivascular sheaths of the vessels of the 
corpus stnatum and internal capsule, but they have 
also been found in persons who have never had 
chorea Conflicting results have been obtained in 
bactenological investigations 

The post-mortem appearances consequently are 
indefinite and do not indicate any localisation of the 
morbid change. But it is to be remembered that 
the fatal cases are those in which there is not only 
extreme violence in the choreic movements, but usu- 
ally also delirium and other symptoms There are 
in fact multiple symptoms, just as there are multiple 
lesions, and we are called upon to distnbute the 
symptoms, and assign them to their respective 
sources, by such knowledge of the functions of 
the different nerve-centres as physiolog> affords us 

The seat of the disease — There is conclusive 
evidence that the seat of the disease is in the brain 
and not m the spinal cord. The arguments in 
favour of this are (i) that tonu and not clonic 
spasm is characteristic of persistent spinal irritation ; 
(2) the degree of control over the movements 
retained by the will ; (3) their increase under emo- 
tion, {4) their cessation dunng sleep; (5) diminished 
reflex action , (6) the phenomena of hemichorea 
and its relations with hemiplegia. The evidence 
afforded by hemichorea is so conclusive that other 
considerations are of minor importance. The 
parallelism between hemichorea and hemiplegia is 
so perfect as to suggest at once that the two affec- 
tions represent different conditions of the same 
nerve-centres, and is made more complete by the 
very discrepancies, as they may at first sight appear, 
which have been considered to be objections In 
hemiplegia there are certain muscles which more or 
less completely escape paralysis the motores 
oculorum, orbiculares palpebrarum, and other facial 
muscles, the muscles of the neck, chest, back, and 
abdomen. In hemichorea the irregular movements 
cross the median line and invade the opposite side 
in these same muscles This has been explained 
by the hypothesis that since all these muscles act 
in compulsory concert with the corresponding 
muscles of the opposite side, the nerve-nuclei of the 
bilaterally associated muscles will be commissurally 
associated m the cord, so as to become in effect a 
single nucleus. This single nucleus for muscles on 
each side of the body, being connected with both 
hemispheres, is thrown into action by the sound 
hemisphere when its fellow of the opposite side is 
damaged, as in hemiplegia, thus preventing para- 
lysis , and, on the other hand, is reached ^ the 
irregular impulses from the side of the brain affected 
in hemichorea, thus causing bilateral chorea m the 
parts enumerated. 

In addition to the correspondence between hemi- 
chorea and hemiplegia just desenbed, there are 
transitions from one to the other, and combinations 
of the two to be mentioned below. Hemiplegia 
may be succeeded by hemichorea {fian.pcst^lumtpUgtc 
chorea of various ol^rvers), although the movements 
are not strictly analogous ; chorea may be fol- 
lowed by paresis ; or, as m a case reported by one 
of the writers, there may be with chorea of the 
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limbs on one side, first chorea, then paralysis (hemi- 
plegiform), and then a^ain chorea of the same side 
of the face. 

The explanation of the phenomenon of post- 
hemiplegic chorea generally given is, that it is due to 
irritation of the motor fibres in the internal capsule 
by the lesion which originally caused the hemiplegia. 
But the most common site of the lesion in such 
cases is in or adjoining the optic thalamus, im- 
plicating, it may be, the sensory fibres in the 
posterior third of the internal capsule or the caudate 
and lenticular nuclei as well. In tumours also of 
the optic thalamus there are frequently choreic or 
ataxic movements of the limbs on the opposite side 
of the body. It is conceivable therefore that in 
both instances these irregular movements may be a 
reflex response to irritation of the cells in the optic 
thalamus, and that chorea may have an analogous 
origin. The character of the movements in the 
two diseases is, however, very dissimilar, and 
though it is a tempting theory to regard the optic 
thalamus and corpus striatum as a compound 
sensori-motor nucleus for complex co-ordinated 
movements and as the seat of the lesion in chorea, 
this hypothesis cannot be maintained in the present 
state of our knowledge of the functions of the basal 
ganglia. 

Much is to be said in favour of the view of Sir 
William Gowers that the seat of the disease is in the 
motor cells of the cortex. Impairment of nutrition 
and functional disorder of these cells might produce 
the irregular movements, and a further degree of 
impairment of their functional activity, the paresis of 
chorea. The unilateral distribution of chorea which 
is common, and its subsequent extension to the 
other side, has its counterpart in epilepsy which is 
attributed to the spread of discharge from the 
motor cortex on one side to that on the other. 
The mental changes also that may occur in chorea 
point to impairment of function of the cortex. 

The balance of evidence therefore is in favour of 
the seat of the disease being in the cerebral cortex, 
though in the absence of any definite characteristic 
lesion all views as to the pathogeny of chorea must 
be purely speculative. 

The question which now remains to be con- 
sidered is the cause of the derangement of function 
of the nerve-cells, affected in chorea. The fre- 
quent association of endocarditis with chorea in fatal 
cases gave rise to the well-known embolic theory 
advocated by Kirkes and ably maintained by 
Hughlings Jackson, that chorea is due to shreds of 
fibrin dislooged from the affected valves and ob- 
structing capillaries in the brain. But the fact that 
in a large proportion of cases of chorea which recover 
there is no evidence at any time of endocarditis, 
and that in some fatal cases none is found post 
morteniy prove that this, if it be a cause of chorea, 
cannot be the only one. 

So intimate is the connection between chorea and 
rheumatism that for the most part we must look on 
chorea as a manifestation of the rheumatic diathesis. 
That cases occur in which no history or evidence of 
rheumatism can be obtained is indisputable, but 
not infrequently articular or cardiac manifestations 
of rheumatism declare themselves at a subsequent 
period, and careful observation <ik|dtig an attack of 
cborra will often detect some <||iMtion of the heart, 
and it may be a soft mitral which 8up;est 

inflammation of the myocardib# w rheumatic ongin. 
That chorea is a cerebral manifestation of rheu* 


matism analogous to the articular and cardiac 
varieties is a plausible theory, and as the microbic 
origin of rheumatism is now conclusively esta- 
blished, it is possible that chorea is due to irritation 
of the motor cells in the cortex of the brain, by 
the organisms or their toxins. 

Dr. Sturges abl^ maintained the view that chorea 
is a purely functional affection, and compared it 
with epilepsy. In favour of this view are the facts 
that an attack of chorea may be induced by fright 
or some emotion, or pregnancy, and that the 
disease is one usually limited to the period of child- 
hood or early adolescence, a time when the nerve- 
cells are in an unstable and susceptible condition. 

Symptoms. — The disease usually begins with 
slight twitching of the face or spasmodic jerky 
movements of the hand. In a slight case the 
patient, usually a child, may be perfectly quiet 
when lying down, and for a short time even when 
sitting or standing, if not conscious of being under 
observation ; but when walking, or while under 
examination, there will be various fidgety actions — 
abrupt flexion of the fingers, a sudden pronation of 
the forearm, or hitching up of one shoulder, or 
twist of the body, or there is shuffling of a foot on 
the floor, or, again, a jerk of the head or twitch of 
the mouth or eyes. If the patient be told to do 
anything, the movements will be multiplied and 
exaggerated in the muscles employed, and there is 
marked inco-ordination or voluntary movement. A 
small object will be picked up with difficulty, the 
hand being brought down upon it hastily and after 
various irregular excursions, and it may be dropped 
involuntarily. Sometimes, in the early stages, a 
child is punished for thus dropping an object and 
breaking it, or for fidgeting, before the nature of the 
disease is recognised. In a more severe case the 
grimaces, contortions, and jerkings succeed each 
other without intermission. The gait is now very 
peculiar, being slow, shuffling, and uneven ; the 
steps of irregular length and unequal time ; and the 
line of progress deviating. In the worst forms of 
this disease every muscle appears to be thrown in 
turn into violent contiaction, the face is distorted 
this way and that, the eyes roll to and fro, the 
teeth are snapped or ground together, the whole 
body writhes, and the limbs are in unceasing 
motion. It is to be remarked that, even in extreme 
cases, the movements, violent as they may be, are 
in some degree circumscribed : the arms, for ex- 
ample, are not thrown up over the head, nor do 
the legs go to the full extent of their range of 
motion ; the tongue is rarely bitten, though the lips 
may be. Deglutition is greatly interfered with in 
a severe attack, and the evacuations may be dis- 
charged involuntarily. In the mildest forms the 
diaphragm and muscles of the chest and abdomen 
are affected, causing irregularity in respiration. 
The action of the heart may also be irregular, but 
this is probably secondary to the respiratory varia- 
tions in frequency and depth, and is not attributable 
to chorea of the heart. iSpeech is very commonly 
more or less affected and occasionally completely 
lost for a time. The difficulty is usually articulatory, 
chorea of the muscles of respiration, phonation, and 
articulation interfering with utterance of words ; 
but there is in some cases true aphasia, and when 
this is so, there is the same tendency to the 
association of aphasia with right hemichorea as 
with right hemiplegia. The intellect may suffer ; 
the face has often an idiotic expression, usually 
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from the muscular contortion or atony, but some- 
times indicative of temporary imbecility. In the 
violent and fatal forms there is almost always 
delinum. There is generally impairment of motor 
power* at times this amounts to complete paralysis, 
and the relations and combinations of chorea and 
paralysis, and especially of hemichorea and hemi- 
plegia, throw much light on the disease. Paralytic 
chorea has been described as a special variety of 
the affection, but no line of demarcation exists 
between this and the common form There may 
undoubtedly be impairment of sensation, though 
this is disputed by some observers It is difficult to 
ascertain in all cases, but is most readily detected in 
hemichorea whei; the sound side can be employed 
for comparison ; but in the violent fonns of the 
disease, when the skin is gradually worn through by 
incessant friction, there is often so little complaint 
of pain that sensibility must, it would seem, be 
blunted Reflex sensibility is also commonly dull 

It has already been stated that the movements 
cease during sleep ; this is a rule to which exceptions 
are rare though not unknown, even in mild cases, 
and especially in hemichorea 

Chonot is usually gradual in access, even in the 
cases which ultimately become severe , it is very 
commonly one-sided for a time, and occasionally 
throughout, when the name hemichorea is given 
It IS not, however, strictly unilateral in these cases, 
as the movements transgress the median line and 
affect the corresponding muscles of both sides of the 
body at those parts where these are bilaterally 
associated, and where in hemiplegia there is 
immunity from the paralysis, as, for instance, the 
oculo motor muscles, and the muscles of the neck, 
chest, and abdomen 

Duration, Terminations, and Prognosis — 
The average duration of chorea is about two 
months , if prolonged beyond three months it may 
be exceedingly chronic and go on, better and worse, 
for one or two years There is a tendency to 
spontaneous recovery; but on the other hand 
relapses are common Chorea is rarely fatal in 
children , when it is so, the case is usually acute and 
violent from a very early period of the attack, and 
is complicated by pericarditis or endocarditis it is 
rare for a case to run the usual course for a time 
and then take on a very severe character After 
puberty, and especially when it supervenes on acute 
rheumatism, it is often dangerous, and is usually 
setious when associated with pregnancy Sae In- 
sanity IN Special Diseases. 

Diagnosis — It is scarcely necessary under this 
head to warn against the mistake of confounding 
with the movements of chorea the tremor or jactita- 
tion of disseminated sclerosis, which, though most 
common in adults, is not unknown in childhood. 
From ‘ spasmodic tic’ chorea may be diagnosed by 
the limitation of the spasm to certain groups of 
muscles and by the sudden spasmodic character of the 
movements in the former disease The rigidity and 
partial wasting of the limbs affected, with the rhyth- 
mical character of the movements and the history of 
the case in athetosis or post-hemiplegic chorea, will 
readily distinguish this affection from true chorea. 

The diagnosis of paralytic chorea may be some- 
times a matter of considerable difficulty, especially 
where the paresis is hemiplegic in distribution and 
no choreic movements are present. The paralysis 
is, however, never so complete as in hemiplegia 
due to organic disease, and frequently twitching 


movements of the face are present when absent in 
the limbs. The onset of the paresis is usually 
gradual, and careful observation will after a time 
almost invariably detect twitching movements of 
the limbs or face when these are apparently absent 
at first 

Treatment. — In a large proportion of cases of 
chorea, especially such as come into the hospitals of 
London, rest and food, with perhaps apienents, are 
all that are required for recovery. But it can 
scarcely be denied that medicinal treatment often 
renders important services, especially in cases of 
a lingering character The causation and patholo- 
gical condition being vanous, it is to be expected 
that the remedies required will be different, and the 
attempt should be made to adapt the treatment to 
the special features of the case, the basis of all being 
the endeavour to improve the nutrition of the body 
generally, and of the nervous system, by good food, 
rest, and warmth The food may be supplemented 
by cod-liver oil, and stimulants may be necessary 
in severe cases Any recognised cause of reflex 
irritation should be removed, such as constipation 
or worms , irregularities or suspension of the cata- 
menia should receive attention , when there is 
pregnancy it may perhaps be necessary to induce 
premature labour kon in some form is very gene- 
rally useful, especially when the patient is anaemic. 
The drug that has been found most useful is arsenic, 
given in doses of three minims of the liquor arseni- 
calls three times a day, and gradually increased up 
to ten or even fifteen minim doses Care must be 
taken not to continue it for too long, as neuritis or 
other sjmptoms of chronic arsenical poisoning may 
be induced Trousseau sometimes gave strychnine 
in gradually increasing doses till its physiological 
effects manifested themselves. On the other hand, 
conium, recommended by Dr John Harley, has 
been extensively employed , the only trustworthy 
preparation is the juice, which should be given m 
gradually increasing doses, beginning with a drachm 
and going up to one or two ounces if necessary, till 
Its depressing effect on the muscles becomes evident. 
It has not, in the writers’ hands, given satisfactory 
results It is doubtful if any drugs are of great 
service, and the same may be said of the appbcation 
of elher-sprav along the spine Baths, warm and 
cold, especially shower-baths, spinal douches, spinal 
ice-bags, and especially wet packs, may be useful 
in inducing sleep in severe cases. 

In the terrible cases of acute chorea the great 
indications are to procure rest for the sufferer 
and keep up the strength Milk, eggs, beef-tea, 
and other forms of concentrated fluid nourishment 
should be given freely, together with wine or brandy. 
Conium, hyoscyamus, cannabis indica, bromide of 
tassium or ammonium, and chloral hydrate, have 
en tned separately or in combination as sedatives, 
with more or less appearance of success, and chloro- 
form has been administered Chloral hydrate by 
the mouth or rectum, and hypodermic injection 
of morphine, with free administration of brandy, 
have, in the writer’s judgment, appeared to be of 
most service as sedatives where the movements are 
veiy violent It is in these cases that tartar emetic 
in full doses has been recommended ; it is certainly 
tolerated in an astonishing degree. Restraint of the 
violent movements is often a great comfort to the 
patient : the hmbs should be carefiilly bandaged 
with flannel and bound — the legs toge^er, the arms 
to the sides, a folded blanket neing placed across 
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the abdomen and hips, to keep down the body. 
If half-done it only adds to the suffering, but when 
properly carried out it gives a feeling of relief and 
favours sleep. W, H. Broadbent. 

J. F. H, Broadbent. 

CHOREA, Electric.-— Synon. : Dubini’s Dis- 
ease. 

The term * Electric chorea * has been applied to 
a somewhat rare disease, met with in Northern Italy, 
which was first described by Dubini, an Italian 
physician. It is not related to true chorea, to 
which it appears to bear but a superficial resem- 
blance. It is characterised by sudden spasmodic 
jerky movements of the extremities, the muscular 
contractions resembling those produced by electrical 
stimulation. Wasting of the muscles with paralysis 
of the limbs ensues and the disease usually proves 
fatal in a few months or, it may be, weeks. 

It may occur at any age, and the onset is attended 
with pyrexia of varying degree and with pains in 
the back. The characteristic spasmodic movements 
are at first usually limited to one upper extremity, 
but gradually increase in intensity and spread to the 
leg on the same side, and then over the rest of the 
bxSy. The limbs first affected then become feeble, 
the muscles waste and do not respond to faradism, 
and absolute paralysis succeeds, which may become 
general. Epileptiform seizures may occur, which 
sometimes prove fatal at an early period, or death 
may be postponed for several months. 

The setiolc^ and pathology of the disease are 
at present unknown, but the clinical features 
suggest some acute infection or toxaemia which 
gives rise to organic change in the nerve-centres, 
apparently in the motor cells of the brain and 
spinal cord. 

All treatment has hitherto proved unsuccessful. 

J. F. H. Broadbent. 

CHOREA, Hereditary Progressive. — 
Synon. : Huntington’s chorea. 

This disease was first described by Dr. Waters, 
an American physician of Long Island, in 1842. 
In 1863 Dr. Lyon read a paper on the subject, and 
in 1872 Huntington gave a comprehensive descrip- 
tion of the disease, which is therefore generally 
named after him. 

The distinguishing features of the malady are (1) 
that it is hereditary ; (2) that it is a disease of 
adult life, usually developing between the ages of 
thirty and forty, rarely before the age of twenty- 
five ; (3) that it is progressive and incurable ; (4) 
that it is accompanied by mental deterioration 
usually terminating in a condition of dementia. 

Etiology. — The only known cause of this 
affection is its hereditary transmission from one 
generation to another. It is always hereditary, and 
frequently several members of the same family are 
affected. It is not associated with rheumatism, and 
no special exciting cause is known. Males and 
females are equally liable to the disease, and it 
does not occur till after puberty. 

Morbid Anatomy.— T hickening of the dura 
and pia mater, degenerative changes in the 
pyramidal cells of the cortex, atrophy of the 
cerebral convolutions, chronic diffuse encephalitis 
^ve been found by different ob^rvers, but there 
appears to be no characteristic constant lesion. 

Symptoms. — The S3rmptoms are both motor and 
mental The former are the first to appear, and 
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consist of twitching or jerking movements of the 
face or limbs, reseiiibling those of ordinary chorea, 
or rather, according to Dana, those of spasmodic tic. 
The movements are slight at the outset and can be 
controlled during voluntary action, but later on 
they become more violent and extensive, and quite 
b^ond control. Every part of the body maybe 
affected, so that speech and deglutition become 
difficult. The movements cease during sleep. 
Locomotion is peculiar when the disease is 
advanced : the patient sways from side to side, and 
walks with a high-stepping gait and jerky action of 
the feet. 

The mental symptoms develop with the motor, 
usually commencing with gradual loss of memory 
and depression. There may be Attacks of excite- 
ment or irritability, but the patient is usually 
apathetic and depressed, gradually passing into a 
state of dementia. 

The average duration of the disease is ten to 
fifteen years, but some patients live for twenty or 
even thirty years from the onset of the disease. 

No treatment is known which is able to arrest 
the course of the malady. 

J. F. H. Broadbent. 

CHOROIDITIS. — Inflammation of the choroid. 
See Eye, and its Appendages, Diseases of. 

CHROMIDROSIS (xpwjua, colour; and ISpcis, 
sweat). — Coloured perspiration. See SUDORI- 
PAROUS Glands, Diseases of. 

CHRONIC (xp^yoSf time). — This word is applied 
to a disease when its progress is slow, and its 
duration prolonged. 

CHVOSTEK’S SYMPTOM.— The term is 
applied to the increased mechanical excitability of 
the motor nerves and muscles of the affected parts, 
occurring in tetany. See Tetany. 

OHYLOCELE. — The presence of milky fluid in 
the tunica vaginalis. See Filariasis. 

CHYLURIA {xv\ 6 Sf chyle ; and oZpovy urine). — 
Synon, ; Galacturia ; Chylous urine ; Fr. C/rme 
laiteuse ; Ger. Chylurie ; Milcksaftiger Hamab- 
gang. This term is applied to a state of the urine 
in which it presents the appearance of milk. The 
condition is caused by the admixture of chyle 
with the urine, and is generally due to the 
presence of the adult Filaria sanguinis hominis in 
the body. See Filariasis. 

CICATRISATION.— Wounds, Healing of. 

CiNCHONISM. — A condition induced by the 
administration of quinine, the chief active principle 
of cinchona. See Quinism. 

CIRCULAR INSANITY.— Folib Circu- 

LAIRE. 

CIRCULATION, Disorders of.— Abnormal 
excess and deficiency of blood are known as hyper- 
cemia and anamia respectively. Each of these may be 
general or local. We also recognise as a disorder 01 
circulation stagnation or local cyanosis. 

I. Hypereemla. — General hypersemia signifies 
excess of blood in the body, and is also called 
pUthora, Local hypersemia means excess of blood 
in a part Such excess may be caused either by 
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superabundant supply, or by deficient removal of 
blood through the agency of the blood vessels 
Dilatation of the arteries, however produced, causes 
more copious afflux of blood, which fills the 
capillaries and veins in a corresponding degree, so 
that there is excess of blood in all the vessels of the 
part This condition is called arterial or active 
hypercemia^ active congestion^ or determinaiion op 
blood. If, on the other hand, blood is imperfectly 
removed by the veins, these vessels, as well as the 
capillaries, become engorged, and the condition 
called venous or passive kypercemta^ or venous con- 
gestion^ results It is doubtful whether there can be 
capillary hypercemta^ except as the result of one of 
these conditions 

A Arterial or Active Hypercemia — An excessive 
amount of blood can be conveyed by the arteries 
only under two conditions — (l) Enlargement of 
these vessels by relaxation of their muscular walls ; 
(2) Increased pressure within them, from obstruc- 
tion of collateral channels with which they com- 
municate, 1 e collateral hyperaemia 

(i) Relaxation of the muscular walls may be 
caused directly by violence or by warmth, as is 
illustrated in the redness of the skin produced by a 
blow, by friction, by heat, or by the reaction after 
intense cold Sudden withdrawal of pressure has 
the same effect, as is sometimes seen on evacuating 
a hydrocele or fluid-collection in a serous cavity 
Dry cupping produces similar but more complex 
results, the veins being acted upon as much as the 
arteries Relaxation of the muscle-fibres is pro- 
duced also indirectly through the vaso-motor nerves 
If these are paralysed, relaxation of the fibres 
occurs, and the arteries dilate Experimental 
section of the cervical sympathetic in animals shows 
this most clearly j but the same result follows less 
constantly if other nerves containing vaso-motor 
fibres are divided or injured, such as the mixed 
nerves of the limbs, or branches of the trigeminus 
Wounds of the brachial plexus have been found to 
cause hyperaemia of the fingers (glossy fingers of 
Paget) When the section is complete, hyperaemia 
is only transitory, and is soon followed by a return 
to the normal condition, or even by undue anaemia, 
which IS permanent In irritative lesions, on the 
other hand, such as gunshot wounds, hyperaemia 
continues as long as the irritation In such cases it 
IS possible that the lesion is not paralytic, but 
depends upon stimulation of the actively dilating 
vaso-motor fibres which physiologists have now 
shown to exist in many parts of the body, since 
stimulation of these produces the same result as 
paralysis of the inhibitory fibres. The hyperaemia 
of surfaces produced by friction or slight irritation 
has also been explained as a reflex action dependent 
on a stimulus conveyed by the sensory nerves to the 
medulla oblongata, and a resulting efferent current 
passing through the vaso-motor nerves to the 
peripheral vessels But the same result may be 
produced when communication with the nerve- 
centres is entirely cut off For instance, m a lesion 
of the fifth nerve causing complete anaesthesia in its 
cutaneous distribution, hypenemia of the conjunctiva 
or skin may be produced by gentle friction. The 
action IS therefore either a direct one on the vessels, 
or It IS a reflex from sympathetic ganglia in the 
walls of the arteries. Hyperaemia often accom- 
panies neuralgia, both depending upon some morbid 
condition of the nerve. The starting-point of the 
neurosis in all these cases may be, and often is, m 


the central nervous system, and hence chronic 
diseases of the spinal cord or brain are often accom- 
panied by general paralytic hypersemia — that is,, 
flushing, or by congestion of special parts. The same 
result may come from reflex nervous action, set up 
by disturbances of the digestive organs, the organs 
of generation, or of other parts 

(2) Collateral hyperaemia is a consequence of the 
nse of pressure produced by the blocking-up of 
arterial channels in the adjoining parts It is 
usually effected by the enlargement of existing 
vessels It occurs not only in the familiar instances 
of surgical ligature, and the sudden blocking of an 
artery by a plug (see Embolism), but in the gradual 
obstruction which accompanies atrophic and sclerotic 
processes When the chief efferent blood-channels 
to an organ become obstructed, its penpheral parts 
are very liable to become hypersemic, as is seen m 
such cases as cirrhosis of the liver, granular kidney, 
and sclerosis of the brain 

Signs and Results — The colour of parts in a 
state of active hyperaemia is, during life, bnght red,, 
the artenes, large and small, being visibly injected,, 
while the capillaries, filled with artenal blood,, 
produce a diffuse red colour. In expenmental 
hyperaemia the blood may remain bnght red even 
in the veins The temperature of external parts 
becomes elevated, though not above that of 
internal parts Sometimes there is obvious pulsa- 
tion or throbbing There may be swelling, which 
IS due to simple enlargement of the vessels, not to 
exudation of fluid, since this does not occur from 
artenal hyperaemia alone The nerves, both those 
of common sensation and those of special sense, are 
more excitable than they are normally. There is 
usually a subjective sensation of warmth, and there 
may be pain or itching 

Artenal hyperaemia may last for a long time 
without producing any change whatever m the part 
affected, but may, under conditions little understood,, 
give nse to hypertrophy, which sometimes, though 
rarely, results from section of the cervical sym- 
pathetic. Transitory but repeated hyperseimc con- 
ditions more regularly produce this result, as in 
thickening of the skull from excessive exposure of 
the head to the sun ; in hypertrophy of the skin of 
the face and its glands from frequently recumng 
h>peraemia (acne rosacea) This kind of hyperaemia 
constantly precedes imflammation, but can hardly 
be said to produce it It does, however, render 
the tissues more vulnerable, bnnging them into a 
condition in which a slight cause will set up in- 
flammation Unless the vessels are unsound, simple 
arterial hyperaemia does not lead to haemorrhage. 

B Passive Hypercemia or Venous Congestion , — 
This may be due to (i) Feeble arculation; or 
( 2 ) Obstruction in the veins 

(I) Blood may be imperfectly removed from a 
part, owing to the imperfect action of the forces 
which normally maintain the flow of blood in the 
veins. These are, besides the action of the heart, 
the pressure of muscles (combined with the arrange- 
ment of the valves in the veins), and the movement 
of the thorax in inspiration. If these are defiaent, 
the venous current will be everywhere delayed, but 
notably in those parts where it has to overcome the 
action of gravity. In the erect posture this will be 
the case in the lower hmbs ; and hence venous con- 

§ estion IS common in the legs, ankles, and feet. In 
ecumbent patients, for analogous reasons, the nates, 
sacrum, shoulder-blades, apd the bases of the lungs 
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behind become the seat of what is called hypostatic 
congestion. Very general obstruction, such as 
results from imperfection of the heart itself, may 
lead to the condition called cyanosis^ which is 
essentially venous congestion, and to similar conges- 
tion of the lungs, liver, kidneys, and other internal 
organs, with very serious results. See Dropsy. 

( 2 ) Obstruction in the veins may result from 
coagulation of blood w'ithin them [see Throm- 
bosis). Another cause is external pressure, such as 
that of tumours, of the gravid uterus, or of the in- 
testinal contents, as in the case of the haemorrhoidal 
veins. Finally, indurative changes in the solid 
viscera lead to venous obstruction, as is seen in 
cirrhosis of the liver, which produces congestion of 
the whole portal system. 

Signs and Results.— The colour of parts in a 
state of passive hypersemia is bluish, the veins, large 
and small, being injected with venous blood, and 
the capillaries, in which the blood is also venous, 
producing a uniform purple colour. If the conges- 
tion is extreme, collateral venous channels are 
likely to be established, which are sometimes the 
only evident sign of internal venous obstruction. 
The surface is cooler than normal. Swelling very 
frequently occurs, and depends on actual serous 
effusion from the vessels. See Dropsy, 

Venous congestion produces more important and 
permanent results than arterial. In experimental 
venous obstruction, besides engorgement of the 
vessels, two nearly constant phenomena are seen — 
copious transudation of serum, and passage of a 
number of red blood-discs through the walls of the 
capillaries and smaller veins. Few or no white 
corpuscles emigrate, and the arterial circulation is 
unaltered. In ordinary pathological venous conges- 
tion all these changes are seen to some extent ; 
extravasation of red blood-discs being shown by the 
pigmentation of parts in chronic congestion, though 
this is not evident in the acute condition. Chronic 
venous congestion increases the hardness and density 
of organs [see Fibrosis). Such organs are at first 
enlarged, but ultimately diminish in size, and under- 
go fatty degeneration and atrophy, because venous 
blood is inadequate to the proper nutrition of 
tissues. These changes are seen in the liver and 
kidneys in cases of obstructive heart-disease. 
External parts, as the skin of the lower part of 
the leg, show by a tendency to ulceration that 
they are imperfectly nourished, and are also liable 
to become inflamed from slight causes (varicose 
eczema). 

Post-mortem Characters.— The colour of 
the blood is of little value, since all blood becomes 
florid when exposed to the air, unless it have 
previously undergone some post-mortem change, or 
some morbid alteration during life. The only im- 
portant point is the fulness of the three kinds of 
vessels. Arteries are usually empty, unless dis- 
eased : the larger veins almost always full. If the 
smaller veins and arteries are conspicuously and 
brightly injected, the part may be described simply 
ascongest^; a uniform colour indicates fulness of 
the capillaries, which may be confirmed by the 
microscope. Uncomplicated arterial hypersemia 
leaves no trace after death ; the appearance of it is 
produced by inflammation. Simple venous hyper- 
semia can only be recognised as such after death 
1:^ comparison with the same part tinder normal 
conditions. Chronic venous congestion is indicated 
by many of the same characters as during life. 


Care should be taken not to mistake for arterial 
hypersemia mere staining with blood-pigment of the 
wails of the vessels ; nor for venous congestion mere 
post-mortem hv^stasis, or the settling down of 
the blood, if fluid, after death. 

II. Anssmia. — General ansemia is a morbid 
condition in which there is a deficiency of blood, or, 
more correctly, of pigment and red corpuscles in the 
blood, throughout the whole body [see Anaemia). 
Local anaemia, with which we are here concerned, 
signifies deficiency of blood in a part. It may be 
complete or partial. Complete local anaemia can 
only occur when the blood-supply of a part is 
totally cut off by obstruction of its arteries. The 
conditions and consequences of such obstruction 
are discussed elsewhere [see Embolism). Partial 
anaemia or isckamia may be produced by direct 
pressure, or else by arterial obstruction, permanent 
or transitory. Permanent anaemia of many parts 
results from gradual obstruction of arteries by 
atheromatous change ; or, still more strikingly, by 
a form of endarteritis [endarteritis obliterans) gene- 
rally due to syphilis ; or, again, from d^osition of 
fibrin on the diseased vascular wall. Temporary 
anaemia results from spasmodic contraction of the 
annular fibre-cells in the muscular coat of the 
artery. Such a contraction may be produced 
experimentally by direct electrical stimulation, or 
by stimulation of the sympathetic branches dis- 
tributed to the vessel ; and in pathological con- 
ditions we find such contraction occurring in conse- 
quence of some derangement of the nerve-centres, 
or from reflex irritation, or from unexplained causes. 
Neuralgia and megrim are often accompanied or 
caused by spasm of the arteries, and epilepsy has, 
with less probability, been attributed to the same 
cause. In these cases it is possible, as is held by 
some, that ansemia of the nerve-tissue is the cause 
of the disturbed innervation. Hysterical blindness, 
and possibly other hysterical affections, may be ex- 
plained in the same way. Partial anaemia may, as 
shown elsewhere, lead to local cyanosis, with the 
appearance of venous hypersemia. Total anseraia 
necessarily causes necrosis of the part ; and even 
partial ansemia produces characteristic changes. 

Signs and Results. — An anaemic part is pale, 
its temperature in the case of external parts is 
diminished, and there is weakened or arrested 
arterial pulsation. A permanent condition of 
partial anaemia produces degeneration, ending in 
atrophy of the affected part. The wasting of the 
skin, and possibly that of the kidneys in old age, is 
due to this cause. Transitory anaemia causes ne- 
cessarily a cessation of functional activity in the 
part, as is obvious in the nerve-centres and the 
muscles } but does not, so far as we know, produce 
any permanent change. Compression or obstruction 
of the abdominal aorta produces symptoms of tem- 
porary paraplegia, from anaemia of the lower part 
of the spinal cord. 

III. Local Cyanosis. — It must not be sup- 
posed that a venous condition of the blood in a part, 
with con^uent purple colour, low temperature, 
and deficient vitality, is necessarily due to venous 
engorgement. It may be due, as is obvious in 
external parts, to mere stagnation in the capillaries. 
When blood is stagnant, or nearly so, it becomes 
venous, having given up its oxygen ter the tissues ; 
and the part shows the characters of venous con- 
gestion. This is seen in the familiar instance of 
the effects of external cold on the extremities. A 
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similar condition, which may be called local cyanosis^ 
sometimes occurs independently of, or only assisted 
by, the action of cold, in certain parts, such as the 
extremities of the fingers and toes, the tips of the 
ears and the nose ft is possible that similar con- 
ditions of internal parts may occur, A part affected 
with local cyanosis may undergo partial necrosis 
or inflammation, as in the case of frost-bite or chil- 
blain 

Some, mostly young, persons have a constitutional 
proclivity to this condition, especially in cold 
weather, and have been described as having a * chil- 
blain-circulation ; * but It IS not necessarily associated 
with chilblains, properly so called In other cases 
the cyanosis is preceded by, or alternates with, a 
condition of ansemia in the part, and is evidently 
due to a functional disturbance of circulation, more 
or less transient In its extreme form, when occur- 
ring suddenly, and affecting deeper parts as well as 
the skin, and leading to necrosis, this constitutes 
Raynaud’s disease The condition is nearly always 
symmetrical, affecting corresponding parts on both 
sides of the body 

/Etiology — The constitutional or habitual form 
of local cyanosis is generally associated with mal- 
nutrition and sluggish circulation ; but it does not 
appear that mere weakness of the heart is sufficient 
to produce it, or is more than a contributory factor 
The fault of circulation appears to he in the artenes, 
and to consist either in habitual spasm, or want of 
tone Imperfect nutrition of the walls of the capil- 
laries may also, by retarding the flow, assist in 
producing stagnation In the more transient forms 
there would seem to be spasm of the smaller artenes, 
causing anaemia, on which capillary stagnation 
supervenes The slighter forms occur chiefly in 
women, accompanying hysteria or menstrual dis- 
turbances, or at the climacteric period Such per- 
sons present an alternation of ‘ dead fingers ’ with 
cyanotic circulation The severe form known as 
Raynaud’s disease is described elsewhere In both 
these forms there must be some antecedent derange- 
ment of the vaso-motor nerves, dependent probably 
upon deeper-lying disturbances of the central nervous 
system, which cannot here be discussed. 

Consequences — The slighter form may cause 
no material change, or may lead to the same senes 
of changes as seen in chilblains — namely, necrosis 
of epidermis, with formation of imperfect bullae, 
and inflammation, ending possibly in ulceration 
It IS difficult to draw the line between these changes 
and those produced in healthy persons by frost-bite 
or by Raynaud’s disease 

Treatment — Young persons, with a tendency 
to local cyanosis, should be well fed, warmly clothed, 
and encouraged to take vigorous exercise for short 
periods. Cod-liver oil is the most useful drug , but 
iron or arsenic may also have their place. When 
the condition is paroxysmal, rather than constant, 
lar^e doses of sulphate of quinine (5 gr. twice or 
thrice daily) are sometimes extremely useful In 
the spasmodic anaemia, followed by cyanosis, 01 
hysterical women, or at the climactenc period, 
arsenic has appeared to the writer to be by far the 
most useful medicine. See Raynaud’s Disease. 

J. F. Payne, 

CIRRHOSIS (tcippisf yellow), — S ynon. ; Fr. 
Cirriose; Ger. Ctrrhose, 

The term * cirrhosis, ’originally invented todescribe 
a particular istate of the liver, gradually acquired a 
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more extensive meaning, and was applied to pro« 
cesses resulting in an increase in the fibrous connec- 
tive-tissue of other organs, though the name itself, 
derived from the yellow colour of the liver in this 
disease, was not properly applicable. In later years 
the term Jibrosts has been introduced to designate 
the increase in the fibrous connective-tissue of any 
organ, while that of cirrhosis is restncted to its 
original use. See Fibrosis, 

CIRRHOSIS OF LIVER, LUNG, itc —Su 
Liver, Lung, &c , Diseases of 

CIVIL INCAPACITY, — A chief cause of civil 
incapacity is mental weakness or disease, and it is 
one of the duties of the physician to aid in determin- 
ing the existence and nature of such conditions. 
There is a kind of incapacity which is implied in the 
restnction of a person’s liberty when he is placed 
under care in an asylum or other special place for 
treatment The necessary information regarding 
this will be found in the article. Lunacy, Laws of 
But the question of incapacity is more directly raised 
when It IS proposed that a person should be declared 
unfit to exercise his civil rights, to require the shield 
of the law to prevent his being imposed on, and to 
obtain special protection for his property Medical 
evidence must be taken if it becomes necessary for a 
Commission of Lunacy to be issued by order of the 
Lord Chancellor This is a proceeding which ought 
not to be adopted if it can properly be avoided But 
until a person has been found lunatic by inquisition 
he is, though placed in an asylum under regular 
certificates, not debarred from exercising his rights 
in the disposal of his property The acts of any 
person either in or out of an asylum may, however, 
be declared invalid if it can.be shown that at the time 
they were performed the person laboured under 
such form of insanity as rendered him incapable of 
performing them rationally and without harmful 
consequences On this principle any person may be 
found to have been incapable of contracting mar- 
riage, of executing a deed, contracting a debt, makmg 
a will, or giving credible evidence The pnnciple, 
It must be carefully noted, is not that the mere 
existence of insanity in the person performing them 
invalidates such actions, but that if the insanity has 
materially affected the character and quahty of the 
actions they may be thereby invalidated. This is 
one of the most important pnnciples that a medical 
junst has to keep in mind, as it is not an infrequent 
mistake to suppose that a person is necessarily inca- 
pacitated from the performance of every cml act 
the moment he can be proved to labour under any 
condition to which the term insanity ma^ be applied. 
Perhaps the case in which the validity of a civil 
act is most easily endangered by the existence of any 
form of insanity is the contract of marriage This 
proceeding is supposed to so affect the whole relations 
of life, that almost any form of unsoundness of mind 
mav be sufficient to interfere with that intelhgent 
ana deliberate consideration which is essential to the 
giving of rational consent. 

The different kinds of mental disease will be 
found described elsewhere {su INSANITY), and it is 
necessary that the practitioner, when d<^ng with 
medico-legal cmestions, should be fully acquainted 
with them But it is chiefly important that he 
should distinguish the two following classes : 
(X) diseased perversion of the mental faculties ; and 
(2) weakness or enfeeblement of these faculties, re- 
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suiting either from defective development, disease, 
or decay. The first class includes all kinds of 
insanity which are the result of active disease. 
These would include the simple forms of delirium, 
mania, melancholia, and monomania ; as well as the 
similar primary conditions which are found in general 
paralysis, and other diseases which present maniacal, 
melancholic, or monomaniacal symptoms. It is in 
this class that the special knowledge of the physician 
can be most successfully applied in aiding the 
administration of justice. In order to establish the 
incapacity of a person said to labour under any of 
these forms of disease, it is necessary that an ex- 
perienced physician should not only be able to detect 
their characteristic symptoms, but also to show that 
the performance of the duties or the exercise of the 
lights under consideration would be modified or 
obstructed by the existence of such disease. The 
second class includes congenital imbecility, and 
all the forms of what is called chronic dementia — 
all those enfeeblements of mind which are some- 
times the remaining effects of acute disease, sometimes 
the concomitants of chronic disease, and sometimes 
only the mental phase of senile decay. Here, ^ain, 
the information which may be communicated by the 
physician must be of great importance. But in 
estimating the extent to which a condition of mere 
mental weakness will disable a person from the 
performance of a certain class of actions, so much 
special medical knowledge is not required as is neces- 
sary in the consideration of more active disease. 

Marriage . — As has been already stated, the mere 
existence of any form of insanity in one of the parties 
may render a contract of marriage void. In one 
case which terminated in this manner, a man who 
had been insane, and when in that state had volun- 
tarily contracted marriage, instituted the suit himself. 

Civil Contracts . — These may be held binding 
although made by lunatics. If the person with 
whom a contract is made had no knowlwge that the 
person contracting was insane, and if no attempt 
was made to take undue advantage of the latter, the 
contract would be held good. 

Wills . — A person is considered to be of a dispos- 
ing mind — that is, capable of making a valid will — 
if he knows the nature of the act which he is perform- 
ing, and is fully aware of its consequences. It is in 
regard to the making of wills that the law has 
carried out most thoroughly the principle, that the 
validity of an act ought to be maintain^ in cases ot 
insani^, unless at the time the act is performed the 
state of mind of the agent can be shown to render 
him unfit to perform that particular act in a rational 
manner. Persons have made valid wills while 
inmates of lunatic asylums. One will was held 
to be good though the testator had committed suicide 
within three days after its execution. The existence 
of delusion which has been regarded by lawyers as 
of such importance in cases of alleged insanity does 
not invalidate a will ; for it has been declared to be 
* compatible with the retention of the general powers 
of the faculties of the mind,* and to be ‘insuflScient 
to overthrow the will, unless it was calculated to 
influence the testator in making it.* On the other 
hand, a will may be invalidated on account of the 
existence of mental states which would not be re- 
garded as insanity from either a legal or medical 
point of view. Drowsiness and stupor resulting from 
erysipelas or fever, extrem.e weakn^ from Solera 
or other disease, and failure of memory in old i^e, 
have been sufficient to render wills void. It fre- 


quently happens that a medical man is called ou 
to be witness to a will. On such an occasion it is 
his duty to satisfy himself as to the testamentary 
capacity of the testator. His subsequent evidence 
in regard to this will, in case of dispute, be of 
almost decisive influence, if he has taken proper 
means of forming an opinion. In all cases, there- 
fore, where there may be a possibility of doubt, it is 
well to require the testator to show that, without 
extraneous aid, and without referring to the docu- 
ment itself, he remembers and understands all the 
provisions of the deed. 

Evidence of the Lunacy was, till a recent 

date, regarded by the law as incapacitating a patient 
from giving evidence in court. But according to the 
much more extended signification which the term 
‘ lunacy ’ has received, it now includes states of mind 
which are looked on as compatible with testimonial 
capacity. Where the judge is satisfied that the 
lunatic understands the obligation of an oath, and 
can give a rational account of such things as happen 
before his eyes, the evidence may be admitted. But 
the weight to be attached to such evidence will still 
depend on the extent to which it fulfils the condi- 
tions commonly required to constitute credibility. 
It has been held, however, that when a person has^ 
suffered from an attack of insanity between the 
occurrence of the transaction and the time he tenders 
his testimony, his evidence cannot be admitted. 

Management of Property . — Where persons are 
supposed to be unable, from unsoundness of mind, 
to undertake the management of their own property, 
it may be necessary that they should be placed under 
the protection of the Court of Chancery ; but this 
proceeding is not usually had recourse to unless 
there is urgent necessity, or a strong probability 
that the person’s incapacity will be permanent. It 
is consequently resorted to chiefly in chronic or con- 
genital cases where there is no room for doubt as to 
the mental condition of the individual ; and in cases 
of recent insanity, where it is necessary to have re- 
course to an asylum for the protection of the in- 
dividual, it may also be necessary to obtain protec- 
tion for his property by the aid of the Court of 
Chancery. In giving evidence or framing a state- 
ment in such a case, it is important, if incapacity is 
to be proved, to show that within two years before 
the time of the inquisition the person was found, 
when placed in circumstances requiring such capacity, 
unable to perform the acts which the management 
of property necessitates. In cases of active insanity 
it IS specially required to show, not merely that 
there is delusion or other symptoms of insanity, but 
that the insanity is of such a nature as specially to 
disable the person from duly performing the duties 
which would be required of him. Difficulties most 
frequently occur in cases of imbecility and dementia ; 
but the verdicts in such cases, when disputed, will 
generally be found to rest rather upon the impression 
produced by evidence of the actual behaviour of the 
individual, than upon the mere medical view of his 
mental condition. The most effectual aid that the 
medical witness can render in such cases is to show 
whether there are or are not such peculiarities in the 
conduct of the person under inquisition as are knowa 
to be characteristic of imbeciles or demented persons. 
In undisputed cases, where the duty of the medical 
man consists merely in making an affidavit, there is. 
no special difficulty to be encountered. Brevity, 
scrupulous accuracy, and attention to the fact that 
such unsoundness of mind as involves incompetency 
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to manage property must be established, are the 
most important requirements A person found by 
the Court to be incapable is placed under the control 
of a * committee of the person,’ and the property 
under a ‘committee of the estate.’ In Scotland, 
proceeding by petition to the Court of Session, or, 
in the case of small estates, to a sheriff, for the 
appointment of a curator bonts^ takes the place of 
the English inquisition The chief peculiarities of 
the Scotch process are that it is cheaper, more easily 
effected, and more easily annulled^ and that it does 
not affect the person of the lunatic The functions 
of the curator corre^ond to those of the committee 
of the estate in the English court The Scotch pro* 
cedure for the appointment of a guardian of the 
person was virtually in desuetude until the passing 
of a recent statute (31 & 32 Vict , c. 100) Under 
this Act a brieve for the cognition of an alleged 
lunatic IS issued from Chancery, and tned before 
a judge of the Court of Session and a special 
jury The procedure is similar to that of jury- 
trials in other civil causes in Scotland, and both 
medical and other evidence must be produced If 
the person so cognosced be found ‘ furious, fatuous, 
or labouring under such unsoundness of mind as to 
render him incapable of managing his affairs,’ his 
person is placed under the guardianship of the near- 
est male relativ e found competent 

Drunkenness — This condition is not held to 
deprive a man of civil capacity unless it has at the 
time rendered the individual unconscious of what he 
was doing John Sibbald 

CLAVUS HYSTERICUS {clavus, a nail) — 
An acute pain, often associated with hysteria, but 
occurring also in other conditions, which is felt in 
a localised point in the head, and is compared by 
the sufferer to the sensation that might be pro- 
duced by a nail being driven into the part See 
Hysteria 

CLIMACTERIC {K\ifjiaKT‘fiPf a step of a ladder) 
This word, which properly signifies ‘ by degrees,’ 
was originally employed to inmcate certain epochs 
or periods in the life of an individual, which were 
looked upon as critical, and at which the body was 
supposed to have undergone a complete change, so 
that It had become entirely renewed in its structural 
elements The years in which these epochs ter- 
minated were called climactenc years — anm cltmac- 
tenet — and their number was vanously estimated 
Thus, some recognised only three climacterics ; the 
Greek physiologists held that there were five, ending 
at the seventh year, the twenty-first (7 x 3), the 
forty-ninth (7 x 7), the sixty-third (7 x 9), and the 
eighty-first (9x9), others made them multiples of 
seven or nine, or multiples of seven by an odd num- 
ber Most regarded the sixty-third year as the 
p'and chmactenCf but the Greeks recognised two 
grand climactencs, terminating respectively at the 
sixty-third and eighty-first years, and this special 
denomination was given because there was little, if 
any, prospect of life being extended beyond these 
periods. At the present day the word * chmacteric * 
has lost much of its original meaning, and is gene- 
rally applied to certain times of life, without any 
reference to numbers of years, at which marked 
physiological or developmental changes occur, such 
as the period of puberty, or that of the cessation of 
menstruation 

A particular chmacteric dispose has been described, 
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which is said to occur either about or subsequent to 
the sixty-third year or grand climactenc, and sup- 
posed to be distinct from the natural decay and 
degeneration which takes place in advanced life, 
inasmuch as recovery often ensues. It is stated 
that the complaint comes on suddenly, but advances 
insidiously, the symptoms being at first loss of flesh 
and weakness, followed by loss of appetite and 
dyspeptic symptoms with a white tongue, which are 
regarded as sympathetic, sleeplessness or disturbed 
and unrefreshing sleep, constipation, pains in the 
head and chest, a frequent pulse, swelling of the 
legs, and an emaciated or bloated appearance of 
the face The unne does not present any abnormal 
characters, and most of the viscera seem to perform 
their functions properly. Whether there is any 
independent disease deserving this special denomi- 
nation IS, in the wnter’s opinion, extremely doubt- 
ful. Frederick T. Roberts 

CLIMACTERIC INSANITY (MAi/aoirr^p, the 
step of a ladder ; negative ; sanuSf sound) 

Disorder of the sexual functions in the female is 
a common symptom in all forms of insanity, but in 
climactenc insanity the sexual changes are not 
merely a symptom, but probably form the basis of 
the mental disorder At the menopause the indi- 
vidual undergoes a profound change mentally and 
physically, and in a person predisposed to insanity 
the result may be disastrous 

^Etiology — As in other mental disorders un- 
stable inheritance plays an important part in the 
causation of the aisease Dunng the last fifteen 
years in Bethlem Hospital herwity of msanity 
was found in 54 per cent of the cases suffering 
from climactenc insanity, and the heredity from the 
mother’s side was about 15 per cent higher than 
on the father’s side. 56*3 per cent, of patients were 
married ; 43 7 per cent were single Governesses 
and other persons who have worked hard for their 
living often get depressed at this penod probably 
owing to increasing anxiety as to their future. The 
usual stresses, such as pnvations, ill-health, physical 
disease, and the like, may be an exciting or predis- 
posing cause as in other forms of insanity 

Forms of Insanity — There is no speaal form 
of insanity which can be classed as climactenc 
insanity All writers agree that melancholia is 
more common, at this period, than any other vanety 
of insanity It is usually of a sub-acute type, or the 
case may be agitated or resistive in character Sub- 
acute mania and delusional insanity, though less 
common, are by no means rare 

Prodromata — The mental alterations and the 
somatic disturbances frequently exhibited by the 
healthy woman at the menopause may be the pro- 
dromata of actual insanity, especially in the pre- 
sence of insane heredity 

Mental disturbances^ such as the following, may 
be observed : insomnia, failure of attention, difficulty 
in performing household duties, alteration of temper, 
impairment of memory, altered affection towards 
her husband, suspicions, jealousies, and even false 
accusations. Sexual perversions are not uncommon^ 
Some complain of noises in the ears and temporary 
deafness. 

Somatic disorders are common and may be thus 
classified: (x) those referable to the vascular sys- 
tem, such as general flushings, congestion of the head, 
and giddiness ; (2) gastro-intesunal disturbances ; 
(3) vagaries of the menstrual function, such as 

X 
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gradual cessation, sudden cessation, or irreguLarid^ 
in quantity and periodicity ; (4) growth of hair 
about the face^ 

Drunkenness in women in this country is more 
common at this period than at any other. Also 
during the climacteric years individuals are very 
prone to contract drug-habits such as those of 
morphine and cocaine. For this reason the use of 
these drugs for medical purposes should be avoided 
if possible. See Habits* 

Symptoms These are mainly an elaboration of 

the prodromata. The gastro-intestinal symptoms 
often give rise to delusions of poisoning ana con- 
sequent refusal of food. The altered sensation 
about the limbs may be construed into delusions of 
electricity and magnetism. Hallucinations of the 
various sense-organs are usually present, those of 
hearing being the most common, the next in 
frequency being those of vision. Some observers 
have endeavoured to show a connection between 
disorders of the sexual function and hallucina- 
tion of smell. Married women not infrequently 
develop delusions of suspicion regarding their 
husband. They accuse him of loss of affection 
towards them, and later of intimacy with other 
women. These cases are of great importance, as 
serious medico-legal questions have arisen from such 
delusions. The accuracy of the woman’s statements 
should be carefully tested, and the physician should 
thoroughly examine the patient’s mental condition. 
Full notes must be taken, and a consultation with a 
second medical man is advised. On the other hand 
many women at this time make accusations against 
themselves and frequently give themselves up to the 
police for some great crime. Confessions of this 
kind must be carefully investigated, notes being re- 
corded of the patient’s mental condition at the time. 
In the melancholic type, the feeling of depression 
that the patient experiences is out of all proportion 
to that which is justified by the circumstances .in 
which she finds herself. The depression usually 
shows itself by the position of the body, which is 
one of general flexion, by the expression of the face, 
and by gestures, such as constantly swaying to and 
fro. Her conduct is in keeping with the mental 
state. She is unoccupied, and every little thing 
is a burden to her. Some patients are restless 
and agitated, whereas others remain passive. The 
delusions that she expresses are commonly expla- 
nations either of her altered sensations or altered 
feelings. 

The abdominal sensations may be construed into 
ideas of pregnancy, or the anomalous cutaneous sen- 
sations may form the basis of delusions of electricity 
and the like. The feelings of unworthiness may be 
explained from a religious standpoint, and the patient 
will say that she is * lost ’ or has committed the 
‘ unpardonable sin. ’ The danger of suicide must 
always be remembered : attempts of all kinds are 
frequently made, and these patients should never be 
left alone. Suicide in women in this country is 
most common between the ages of forty and fifty. 
Memory is often deficient for recent events, but this 
chiefly owing to disorders of attention. With all 
the^ mental changes the physical condition of the 
patient suffers. The tongue is often furred, there is 
anorexia, and almost constantly obstinate consti^m- 
tion. The pulse is infrequent and very high in 
tension except in the agitated cases, when there 
is a frequent small low-tensioned pulse. The skin 
is dry and harsh, and perspiration deficient. The 


patient commonly complains of pain or a feeling of 
weight upon the top of the head. 

The number of cases that suffer from acute 
mania is small commred with the type of disorder 
above described. The symptoms are those com- 
monly found with excitement The chief danger 
to be encountered is the risk of exhaustion. Food 
of a nourishing kind must be pushed, and a furred 
tongue with sordes about the lips and mouth in no 
way contra-indicates forced feeding. 

Delusional insanity is usually overlooked at first, 
as the symptoms are so slight and indefinite that 
they fr^uently pass unnoticed by the friends of 
the patient. From time to time the individual may 
do a strange act or make a peculiar complaint 
regarding ^e relationship of others towards her. 
As time goes on her actions become so unaccount- 
able that they attract the notice of others, but in 
conversation she may be, apparently, as usual. 
Moving her abode from place to place with no defi- 
nite object is not uncommonly the result of an insane 
suspicion that she is followed or annoyed by 
others. Usually for some time such persons are 
more insane in their conduct than in their conver- 
sation. Another class of patient may dog the steps 
of the clergyman or medical attendant under the 
impression that these latter have exhibited signs of 
matrimonial intentions towards them. Delusions 
may be of almost any type, and medical men should 
be on the alert, as it is most important that the con- 
dition should be diagnosed in its initial stages with 
a view to early treatment. 

Terminations.— Most observers are agreed 
that about 40 per cent, of these climacteric cases 
recover, 10 per cent, are relieved, 6 per cent, die, 
and 44 per cent, remain uncured; The maniacal 
patients are more liable to pass on to dementia than 
the melancholiac. The delusional cases not in- 
freauently progress into an organised insanity, but 
seldom become dements. 

Influence of the Climacterium on existing 
Psychoses . — Experience does not justify the hope 
that improvement will occur in an existing psychosis 
at the menopause. In the majority of cases the 
conditions remain unaltered or undergo definite 
deterioration. Matusch gives the following figures : 
out of sixty cases, thirteen showed improvement in 
the existing psychosis, fourteen a deterioration, 
while thirty-three remained unaltered. 

The Climacterium in Men is much later than with 
women, as it frequently does not occur until about 
sixty-five or even later. Therefore climacteric in- 
sanity in men is closely connected with senile 
insanity. See Dementia. 

Prognosis. — In giving a prognosis the following 
factors must be taken into consideration ; heredity ; 
previous attacks ; early treatment ; form of insanity ; 
and the general physical condition of the patient. 
The greater the number of previous attacks, the more 
guarded must be the prognosis. The outlook is 
better with the affective insanities (mania and melan- 
cholia) than the delusional type of insanity. The 
prognosis is generally fairly good, but as the dis- 
order is usually sub-acute in character, the average 
duration of insanity is generally about a year, and 
some persons do not recover for eighteen months. 

Pathology and Morbid Anatomy.— As in 
most forms of insanity the pathology is obscure. 
Krafft-Ebing and others are of opinion that senile 
brain-changes take place in climacteric-insanity, and 
regard the disorder as a premature senility. This 
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view is incompatible with the recovery-rate. De- 
generative changes are found in the neuron as m 
most mental disorders, but there is no change which 
can be looked u^n as characteristic of climacteric 
insanity. See Insanity, Morbid Anatomy and 
Pathology pf. 

Treatment. — When symptoms which may be 
prodromata of insanity appear at the climacteric 
period in a person with an unstable inhentance, or in 
a patient who has had a previous attack of insamty, 
prophylaxis of a general kind should be adopted, 
such as good feemng, rest, and change of environ- 
ment At this time women not uncommonly con- 
sult their medical attendant regarding obscure 
symptoms referred to the uterus and appendages, 
and are apt to receive local treatment for conditions 
more or less vague. Such measures are undesirable 
and often lead to self-concentration and may convert 
the patient into a hypochondnacal invalid When 
actual insanity is present the patient ought to be 
placed under care with as little delay as p>ossible, 
for the tendency to suicide must not be forgotten. 
Where the patient is to be treated of necessity de- 
pends upon the financial position of the individual. 
Obviously a patient whose insanity is characterised 
by suspicions and jealousies is best treated away 
from her home surroundings The probabihty of 
the attack lasting for twelve to eighteen months 
must be borne in mind in deciding the course to 
pursue in these cases If the patient is depressed 
the treatment is that of ordinary melancholia A 
similar rule holds good in the case of mama. 
Patients must be carefully dieted with a good supply 
of milk and eggs Insomnia must be treated by 
such drugs as sulphonal (30 grains), or paraldehyde 
(120 minims), or trional (20 grains) The bowels 
should be regulated by the use of salines or natural 
mineral waters Care must be exercised in ordenng 
stimulants, as the patient easily contracts a habit of 
relying on alcohol A syrup composed of the various 
hypophosphites is a useful therapeutical combina- 
tion in these cases. Maurice Craig 

CLIMATE — Formerly the word ‘ climate ’ (from 
the Greek word icA/i/w, I incline) was a term of 
astronomical or mathematical geography, which 
implied a portion or zone of the earth’s surface com- 
prised between two lines parallel to the equator, 
and measured by the length of time dunng which 
the sun there appears during the summer solstice, 
that IS, by the sun’s inclination The space between 
the equator and the pole was divided into half-hour 
climates, in which the length of each day increased 
by half an hour, and also into monthly climates. 
This unequal division of each hemisphere is now 
replaced by a division of the interval between the 
equator and the poles into ninety degrees, whidi 
constitute what are called degrees of latitude, and 
the word ‘ climate ’ has received a more extended 
application 

By climate are now understood those conditions of 
heat, moisture, atmosphere, wind, soil, and elec- 
tricity, which impress certain conditions, umform 
even when apparently irregular, on given portions 
of the earth’s surface, and which modify, also in a 
uniform manner, vegetable and animal life. 

Classification.— Climate, when thus inter- 
preted, IS still pnncipally dependent on astro- 
nomical facts, on the sun’s position or incUnation with 
regard to the earth, and on the amount of heat which 
it supplies to different portions^of the surface of the 


latter. Oimate may be studied generally and 
locally. The division of the earth’s climates is 
necessanly arbitrary, and many different cla»nfica- 
tions have been proposed. The most simple is that 
which rect^mses three prinapal kinds of climate, 
each susceptible of subdivision, viz. : warm climates 
from the equator to 35° lat. ; temperate chmates 
from 35® to $0® or 55® lat. ; cold climates from 50® 
or 55® to the pole. As subdivisions we may recog- 
nise equatonal, tropical, sub-tropical, sub-polar, and 
polar climates ; and al^ insular and maritime or 
moist chmates, and continental and mountain or 
dry climates. 

I. Warm Climates. — Warm climates, extend- 
ing from the equator to 35° lat, that is 12^® beyond 
the tropics, compnse nearly all Africa and its islands. 
South Asia, most of the islands of Polynesia, and 
the portions of North and South America comprised 
between Cahfornia and the north of the La Plata 
territory. In the equatonal regions the medium 
temperature for the year is from 80° to 84° F , the 
min being 54®, the max llS® Near the equator 
the annual mean temperature decreases slowly as we 
recede from it, the decrease not amounting to more 
than 2° F for the first 10® lat The difference of 
temperature dunng the day is slight, but much greater 
dunng the night, owing to radiation. The general 
vanations of the barometer are slight, but the 
periodical or diurnal variations are very marked. 
It ascends and descends regularly twice m the 
twenty-four hours It ascends from 4.13 am to 
9 23 a m , and descends until 4.8 p m , ascending 
again until lo 23 p m. Electncal phenomena are 
very decided. The rainfall is vanable, but 40 mches 
may be given as a mean. It is generally supposed 
that heat is greater at the equator, and dimimshes 
as we recede from it, but both observation and 
astronomical induction lead to the conclusion that 
not only the maximum of temperature in warm 
climates is attained at or near the tropics, but also 
the highest annual mean. The countnes in which 
the highest degree of heat is known to be attained 
are near the tropic of Cancer, as, for instance, the 
banks of the Senegal, die Tehama of Arabia, and 
Mehran in Baluchistan Moreover, the snow-hne, 
or the line of perpetual snow, is higher at the 
tropics than at the equator. In the Bolivian Andes, 
near the tropic, it is 17,000 feet, whereas, in the 
Ecuador Andes, on the equator, it is only 16,000 
feet. These facts are partly explained by the un- 
equal progress of the sun after the equinox in its 
course towards the tropic. In the first month it 
passes through 12° of latitude, in the second month 
through 8°. At the end of the second month, 
therefore, it is 20° from the equator, and there 
remain only 3^® to be traversed in the third month. 
The sun receding from the tropic at the same rate 
at all places between 20® and 23J® of latitude, the 
solar rays dunng two months fall at noon either 
perpendicularly or at an angle which deviates from 
a right only by 3^® at most. 

Another cause which tends to dimimsh heat m 
the regions near the equator is the prevalence of 
rain. For about five degrees north and south of the 
equator, in the region of the equatonal calms, there 
are few consecutive days in the year without rain. 
The pnncipal cause both of the calms and of the 
rains nas been attributed to the meeting in the upper 
atmospheric regions of the trade-winds, north and 
south. They neutralise each other and precipitate 
the vapour they hold in solution. 
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Regions that lie between 5® and 10® of latitude 
have usually two rainy and two dry seasons. The 
greater rainy season occurs when the sun in its 
pas^e to the nearest tropic passes over the zenith, 
lasting from three to four months. The lesser rainy 
season occurs when the sun on its return from the 
nearest tropic approaches the parallel of the place. 
The rains then last only from six weeks to two 
months, and are much less abundant and continual. 
Countries more than 10® or from the equator 
have only one rainy and one dry season ; the first 
begins when the sun approaches the nearest tropic, 
and ends some time after, when in its course from 
the tropic it has passed the parallel of the place. 
It lasts from four to six months. Local conditions 
may modify the course of the dry and wet seasons, 
as is the case in India, where the dry and rainy 
seasons depend principally on the monsoons. The 
amount of rain that falls in a short time within the 
tropics is very great, much more so than in more 
northern regions, but these heavy rains do not last 
continuously, as is supposed. Days of continued 
rain, even in the rainy season, are rarer than in the 
north. Still, heavy rains are apt to cause great 
inundations, and to cover large extents of low or 
level country with water, pr^ucing swamps and 
marshes, very injurious to health. 

In the vicinity of the tropics there is a belt, ex- 
tending over several degrees of latitude, where it 
seldom rains. This rainless tract is precisely the 
region which has been already mentioned as that of 
^eatest heat. These belts of rainless regions, extend- 
ing around the globe on each side of the equator, 
may be said to separate the countries which lie on 
each side of the equator from the temperate zones. 
Thus in Africa the rains cease on the southern 
border of the desert of Sahara at about 16® N., and 
begin again at 28° N. On the banks of the Nile 
the rain ceases about 18° or 19°, to begin again 
between 28® and 29°. The Tehama, or low coast 
of Arabia, is all but rainless. This rainless tract 
crosses Asia as far as China, where there is no rain- 
less region, owing, probably, to the fact that all 
parts of China between 22® and 30® N. lat are 
traversed by high mountain chains. 

The influence of warm climates impresses certain 
peculiarities on the people who inhabit them. 
They are the abode of the Ethiopian and Mongo- 
lian races of mankind, and appear to have impressed 
the same characteristics, in a minor degree, on the 
Caucasian races that inhabit them : a dark com- 
plexion and black hair. The inhabitants of these 
countries are indolent and apathetic. The functions 
of the skin and liver are peculiarly active, a circum- 
stance which exposes them to severe disease of 
these organs. The digestive functions are sluggish, 
and the nervous s^tem is alternately excited and 
depressed. Remittent and intermittent fevers, 
dysentery and yellow fever, are common. Pulmonary 
consumption is frequently met with in the towns, 
in contradiction to received opinions. 

2. Temperate Climates. — Temperate cli- 
mates may be said to occupy the zones of the 
earth’s surface comprised between 35® and 50® or 
55® lat. They comprise Southern and Central 
Europe, with its islands ; the parts of Asia which 
extend between the Black Sea and the Mediterranean 
on the west, and Japan on the east ; the greater 
nut of North America ; a part of Chili and La 
Plata and Patagonia in South America. The mean 
temperature may be stated at from 60® to 50® F. 


The climates in which the mean temperature is 
from 60® to 68° are often spoken of as temperate, 
but in reality they approximate closely to warm 
climates. The four seasons, winter, spring, summer, 
and autumn, are well marked, but are very variable 
both as to barometrical and thermometrical con- 
ditions. The mean temperature in the central 
regions is, for winter 38®, for spring 51°, for sum- 
mer 68®, and for autumn 53®. The regions which 
are near the south and north limits of the northern 
temperate zone approximate to the meteorological 
charactersof the warm and cold climates respectively. 
The periods of the year when storms, rain, and 
general versatility of meteorological phenomena are 
principally observed correspond with the vernal and 
autumnal equinoxes. 

The influence of a temperate climate on the 
human organisation is salutary, extremes of heat 
and cold being both trying. Thus the healthiest 
climates of the world’s surface are found in this 
zone. Intense heat, or even moderate heat if per- 
sistent, throws a physiological strain on the liver, 
skin, and digestive system, and renders mankind 
prone to severe and fatal diseases of these organs. 
Intense cold throws a physiological strain on the 
lungs and kidneys, and exposes them also to severe 
and fatal disease. The healthiest temperate 
climates are those in which the winter is not very 
cold and the summer is not ver}^ warm, and in 
which, consequently, .there is no great or continued 
strain on any one class of organs. The diseases of 
temperate regions are those that are the best known, 
as their study and description constitute the founda- 
tion of pathological science, ancient and modern. 

The climate which, perhaps, the best deserves 
the appellation of temperate is that of the Mediter- 
ranean basin. The winters are not severe on any 
part of its north shores, and the summers are not 
intensely hot on its south shores ; at least the heat 
falls short of that of the tropics. There are many 
conditions of physical geography which conduce to 
this result. The north shores are protected from 
north winds by the ranges of high mountains of 
Southern Europe which skirt them, and the south 
shores are in close proximity to the hot rainless tract 
of Northern Africa— the desert of Sahara, which 
favourably modifies winter temperature. Moreover, 
the Mediterranean is a warm sea, but few cold 
rivers of considerable size flowing into it from the 
north, a fact which increases the temperature on its 
shores and islands. 

3. Cold Cl inflates. — Cold climates comprise 
the regions which extend from 50® to 55° F. lat. to 
the poles. They may be subdivided into coldy with a 
mean of from 50® to 40® F. ; very coldy with a mean 
of from 40® to 32° ; glacial^ with a mean below the 
freezing-point. In the austral hemisphere the zone 
contains but little known land, although the exist- 
ence of an antarctic continent is suspected ; in the 
northern hemisphere it comprises, in Europe, the 
north of Scotland, Denmark, Sweden, Norway, 
Iceland, Finland, Lapland, Northern Russia, 
Spitzbergen, Nova Zembla ; Northern Asia, and 
some of its large plains below 50° lat., Siberia, 
and Kamtchatka ; in America, Canada, including 
some regions below 50° lat., the northern lands and 
islands of Hudson’s and Baffin’s Bays, and Green- 
land. In this zone the decrease of the mean tem- 
perature is much more rapid as we recede from the 
equator than it is in the tropical redons. Thus 
from the equator to 20® lat. the variation of the 
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mean temperature is not more than 7® or 8® F., 
whereas the variation between 55® and 75® lat. 
amounts to from 22° to 27® F. The coldest region 
of the globe is not, it would appear, at or near the 
pole, but at about 80® lat,, or 10® from the pole, 
north of Behring’s Straits • the cold of the glacial 
climates has been exaggerated. At the latitudes 
of from 70® to 78®, the extreme limit of human 
habitation, the mean annual temperature is between 
19° and 17® F , 1 e 13® to 15® below the freezing- 
point. The extreme of cold registered, however, 
reaches a hundred degrees or more below the 
freezing-point Owing to astronomical conditions 
there is great disproportion between the length of the 
nights and of the days at different seasons of the 
year In the more northern regions, for several 
months in the winter the sun never appears above 
the horizon, and in the summer for several months 
the sun never disappears below it Spring, dunng 
which the extreme cold is mitigated, lasts but a 
very short time, and is succeeded by summer, which 
IS in its full strength in June and July Tempera- 
ture rises rapidly from 35® to 55° and 60°. In 
some northern localities it rises to 86° or 90®. 
Under the influence of the prolonged or persistent 
days, and of the increased temperature, the vegeta- 
tion peculiar to each locality passes through all its 
phases with extreme rapidity Towards the end of 
July ram and fog reappear, and are followed by 
snow and intense cold, the highest expression of 
which is in January and February. The barometri- 
cal changes are the reverse of what obtains in the 
tropics Above 60® lat the diurnal or periodical 
changes are scarcely perceptible, whereas general or 
occasional variations become more marked as we 
approach the pole Electrical phenomena become 
less marked, and above 68° lat. they are scarcely 
perceptible, with the exception of the aurora 
borealis The winds which predominate are the 
N E and S W , and they change rapidly from one 
point of the horizon to the other, and thus frequently 
occasion tempests which extend over considerahle 
areas The quantity of rain that falls in cold 
climates is much less than in the tropical and tem- 
perate, with some exceptions Between 60° and 
90° lat it amounts to only a few inches, and falls 
principally in the form of snow 

The influence of cold climates is shown on the 
inhabitants of these countries, who vary much in 
stature, and possess a vigorous consQtution, a 
^nguineous temperament, great muscular develop- 
ment, active digestive functions, and sluggish nervous 
powers Notwithstanding the severity of the 
climate, they generally succeed in preserving health, 
and live to old age, presenting few diseases referable 
to climatic influences. They are, however, subject 
to ophthalmia and amaurosis, owing to the reflection 
of light from the snow in the polar regions, and to 
scrofula and scurvy, the result of a poor and incom- 
plete dietary Agues and intermittent fevers from 
marsh influences are rare, and not severe, and 
disap^ar entirely as we approach the pole. Con- 
tinued fevers are met with, but seldom if ever 
epidemically 

4 I nsu Ian Cll mates — Insular climates present 
important peculiarities. The temperature of the sea 
is more equable than that of the land. Owing to 
the action of currents, and to the circulation of its 
waters under the influence of heat, its superficial 
temperature is warmer in winter and cooler in 
summer — more equable — than that of the land* It 


has thus a tendency to warm in winter and to cool in 
summer the islana which it surrounds. Moreover, 
there is constantly watery vapour arising from the 
sea, which extends to island atmospheres, veils the 
sky more or less, shields the surface from the ardour 
of the sun in summer, and prevents great radiation 
both in summer and in winter. Thus it is that the 
climate of all islands is more equable than that of 
continents. This fact is more especially recognisable 
in the climate of the British Isles, which is also 
modified — rendered warmer and moister — by the 
waters of the Gulf Stream impinging on their shores. 
The warm Gulf Stream, commencing in the tropics, 
in the Gulf of Mexico, passes northwards along the 
shores of North Amenca, crosses the Atlantic to 
the south of Newfoundland, and strikes the shores 
of the British Islands, of Norway up to Cape North, 
of Holland, and of France , everywhere raising 
temperature and the annual mean 

5 Maritime Climates —Mantime climates 
participate in these influences temperature is more 
equable, warmer in winter and cooler in summer, 
on the shores of seas and oceans than it is inland. 
Owing to this cause most of the winter sanatoria 
have been chosen in islands or on the coasts of 
oceans and seas such as Hastings, Ventnor, 
Bournemouth, Torquay, Funchal, Malf^a, Cannes, 
Nice, Mentone, Naples, Salerno, and Algiers 

6 Continental Climates —Continental cli- 
mates exhibit conditions the reverse of those which 
obtain in mantime climates The tendency is to 
cold winters and warm summers, owing pnncipally 
to the absence of the equalising influence on tem- 
perature of large masses of water A very short 
distance from the sea is sufficient to establish this 
difference Thus the central parts of France are 
very much warmer in summer and colder in winter 
than the coasts of Normandy and Bnttany But it 
is when we reach the centre of continents — Russia, 
Central Asia, Central America — that the difference 
IS the most marked 

7. Mountain Climates — As we nse above 
the level of the sea, we meet with two important 
meteorological conditions The air becomes more and 
more rarefied, and the heat diminishes, independently 
of the more or less obliquity of the sun’s rays The 
higher we rise above the sea-level the more the air 
IS rarefied, and the more the degree of heat due to 
the solar rays diminishes We arnve at last, even 
at the tropics or the equator, at a height, variable 
according to latitude, where the sun’s heat is 
insufficient to melt the snow This is termed the 
snow-line Mountains attract clouds and watery 
vapour, and the coolness of their atmosphere causes 
the precipitation of the vapour in the form of ram 
or snow Thus, mountains, mountain ranges, and 
the glaciers they contain, are the pnnapal cause 
and origin of rivers 

The influence of mountain climates, notwith- 
standing the clouds, fogs, and ram which charac- 
terise them, is proverbially a healthy one, owing 
to the puritv of the air, to the shelters found in the 
valleys, and, perhaps, to the sparseness of popula- 
tion. They have of late been much recommended 
for phthisis The conditions above menticmed, 
together with sunshine to a limited extent, are quite 
sufficient to account for the ranty of phthisis among 
their inhabitants, and for the improvement of the 
phthisical who resort to them. 

Soil modifies climate considerably. Wet and 
marshy spils are cold, engendenng fog and mist. 
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Sandy, dry, well< 4 iiuDed soils are comparatively 
warm. All sandy plains are warm in summer and 
cold in winter. 

Such are the features which characterise the 
climates of the terrestrial globe, generally. Each 
locality, however, each mountain, plain, and valley, 
each dty, village, and house has a climate of its 
own, modified by all the meteorological elements 
which we have successively considered. To dis- 
cover what each climate is, we must study carefully 
the meteorological conditions and influences which 
we have rapidly surveyed in their application to it. 

Therapeutical Applications. — See Cli- 
mate, Treatment of Disease by. 

J. Henry Bennet. 

H. Montague Murray. 

CLIMATE, The Treatment of Disease by. 

Though it can scarcely be said with accuracy that 
change of climate is a specific for disease, yet much 
can be effected by it in relieving symptoms, and in 
assisting the recuperative powers of the organism by 
thus improving the general health. 

Change of climate, we must premise, is only a 
relative term. It does not necessarily involve the 
idea of removal to a great distance from the patient’s 
home. A few miles’ journey from the town to the 
country, from inland to the seashore, from the plain 
to the mountain, often suffices to produce marked 
results. One use of climate being to expose the 
organism to the effects of contrasty the element of 
distance comes in most when we wish to make the 
contrast greater ; for instance, in ordering change 
from a cold to a warm climate or vice versa. 

The therapeutic elements of most importance in 
any climate are : (i) pure air, free from dust and 
organic particles, or excessive damp ; (2) abundance 
of sunshine, without excessive heat, so that much 
time can be spent in the open air ; (3) a tempera- 
ture adapted to individual requirements, some cases 
benefiting by warm climates, some by cold, and 
others by equable ones ; (4) absence or presence of 
wind. 

These four elements should be present in each of 
the subdivisions of climates which a therapeutic 
classification renders necessary, namely, climates 
of; (l) the seashore ; (2) mountains ; (3) the desert ; 
and (4) the open sea. 

The epithets ‘moist’ and ‘dry,’ which are 
applied to climates, are merely relative, and depend 
on local peculiarities of rainfall, soil, &c., as well 
as to some extent on season ; and the essential 
differences between the climate of the seashore, the 
woodland, and the mountain remain everywhere the 
same. We shall say a few words about each of 
these, with the indications for their use. The 
climate of the open sea will be referred to in speak- 
ing of sea-vo)^es. 

i. Climate of the Seashore. — The special 
peculiarities of this variety of climate are that the 
air is saturated with moisture, except when dry land 
winds prevail ; it is dense, and, as a rule, therefore, 
bulk for bulk, contains more oxygen than air of any 
higher level; its density is liable to great and 
frequent but regular variations, which increase the 
activity of the circulatory and respirator organs, 
and thus frivour their functional activity ; it is more 
equable ; and, lastly, it contains saline particles in 
suspension. 

According to Beneke, sea-air cools the body 
relatively more quickly than mountain air, and thus 


hastens more the processes of tissue-change. Hence, 
the seaside should be ordered where we wish for a 
highly stimulating effect, as in persons of scrofulous 
tendency, in chronic succeeding acute diseases, or 
• in the later stages of convalescence from the 
latter, in convalescence from surgical operations, 
or in some surgical diseases where we wish to 
accelerate tissue-change, without exertion on the 
patient’s part. On account of the equability of the 
climate, some patients who cannot bear great 
changes of temperature do well at the seaside. 
Persons suffering from overstrain, mental or bodily, 
with a fair digestive power, and not liable to 
nervous irritability, may also be sent there. Patients 
liable to attacks of biliousness and liver-conges- 
tion had better avoid the seashore. 

2. Mountain Climates. — Mountain climates 
are distinguished from seaside climates by the les- 
sened density of their atmosphere ; their lower and 
less equable temperature ; by less humidity, though, 
owing to local winds, mist and cloud often form ; 
and by relatively reduced night-temperatures in clear 
weather, owing to the dryness of the air, and con- 
sequent great radiation. They are characterised by 
diathermancy or the increased facility by which the 
sun’s rays are transmitted through the attenuated air. 
This causes a difference between sun and shade 
temperatures of l° for every rise of 235 feet, and 
produces a great diminution in the quantity of the 
sun’s rays absorbed by the atmosphere. Mountain 
climates are also aseptic, being far freer from germs 
of all kinds than seaside ones. 

The general action of mountain air is to produce 
a freer circulation of the blood and greater vascu- 
larity of the lungs, owing to deeper and more 
frequent inspirations and greater ease of bodily 
movement. Owing to the cooling of the body by 
the lowered temperature more food is required, the 
appetite improves, and the body becomes better 
nourished and gains weight. Another effect is the 
greater development of the heart and lungs and the 
enlargement of the thorax. 

The intensity of the effect is, broadly speaking, 
directly as the height. The term ‘ mountain 
climate * is applied in medical parlance to elevations 
in Europe of from 3,000 to D,ooo feet, though in 
South America patients have been sent as high as 
10,000 feet, or higher. 

Mountain climates are indicated ; ( i ) in cases ot 
hereditary tendency to phthisis in young persons 
with narrow shallow chests, and who are growing 
too fast. (2) In chronic phthisis and pneumonia ; 
remembering, hovfever, that phthisis occurs at all 
elevations. The coolness of the mountain air in the 
height of summer is an important element in 
hthisical cases, which always suffer from great 
eat. (3) As a tonic and restorative in persons 
suffering from overwork in business or literary pur- 
suits, and who have no real organic disease. (4) 
Generally to complete the convalescence from acute 
diseases of individuals not past middle life, with 
a fair amount of muscular power and bodily activity. 
Mountain climates are not advisable in cases of 
chronic bronchitis, heart-disease, emphysema, 
Bright^s disease, chronic rheumatism, haemoptysis, 
nor for aged persons. 

3. Climate of the Desert.— -This is the 
combination of warmth and diyne^, which is to be 
found in the great deserts of Australia, of the United 
States and of Africa, such as the Egyptian and 
the Great Sahara. The characteristics of desert 
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climate are: (i) warmth; (2) large radiation as 
shown in the difference between night and day 
temperatures ; (3) dryness of atmosphere as shown 
in either the absence of rainfall or its small amount, 
and by the low percent^e of atmospheric moisture, 
and the wonderful preservation of human bodies as 
mummies ; (4) great atmospheric punty, shown 
by the total absence of carbonic acid, and the fact 
that meat, instead of putrefying, dnes up without 
decomposition. 

Desert climates are specially suited to chronic 
rheumatism, granular disease of the kidney, bron- 
chitis, bronchial asthma, and emphysema, and 
some forms of pulmonary tuberculosis 

4 Ocean Climates* Sea-Voyages. — 
Voyages have been much recommended m the 
treatment of phthisis in its early stages, with a view 
to enable the invalid to spend much time in an 
exceedingly pure and fairly equable atmosphere, 
and to secure a sufficient amount of bodily move- 
ment without great fatigue 

The drawbacks to the sea ought to be provided 
against as far as possible, although certain of 
them from their very nature must be endured. 
The principal of them are the impossibihty of 
escape from bad weather, and the confinement, 
perhaps, to ill-ventilated cabins, when such occurs ; 
the absence of sufficient light and air below decks, 
the latter being felt very much at night ; want of 
variety in the diet after a certain time, and m many 
instances of fresh food, milk, &c ; monotony in 
society and occupations ; and, lastly, the incon- 
veniences arising from crowding of the maindeck 
with hen-coops, sheep-pens, &c , and in steamers 
from the smoke of the engine, and the smell and 
vibration of the machinery, though it must be 
admitted that in the most modern vessels these are 
generally got rid of 

The routes generally recommended to invalids 
are chiefly ( i ) to Australia or New Zealand, 90 days 
in a saihng vessel, 30 to 40 in a steamer , (2) to the 
Cape of Good Hope, 16 to 20 days ; (3) to the West 
Indies and back, 6 to 8 weeks ; and (4) the Brazi- 
han voyage occupying 2 to 3 months, where the 
steamer touches at Lisbon, Tenenffe, Bahia, Rio de 
Janeiro, Monte Video, and Buenos Ayres, and ex- 
perience of tropical climates is mingled with that of 
temperate ones. Short enuses in the Mediterranean, 
or to the latitudes of the Cananes and Azores, are 
suitable for certain cases where expense is no object, 
i Hence where a long sea-voyage is indicated, route 
( I ) IS decidedly the best England is quitted in the 
beginning of October, Australia (Sydney or Mel- 
bourne), or New Zealand (Wellington), is reached 
early in January, and the return voyage is begun 
not later than the end of February. 

Patients should not remain in the coast-towns of 
Australia in summer on account of the heat and 
the dust. They should go to the Australian Alps, 
or to the Darling Downs in Queensland, or else 
they should cruise from port to port, or cross to 
New Zealand or Tasmania 

In returning, the route round Cape Horn snould 
be avotdedy on account of the great nsk of the 
climate of the South Pacific Ocean, and the 
chance of encountering icebergs, fogs, and un- 
favourable winds Either the patient should come 
back round the Cape of Good Hope, which is the 
best course, or, if bis strength permit, he may cross 
to California, travel overland to New York and 
thence by steamer ; or, lastly, he may come by the 


Red Sea, Suez Canal, and Mediterranean, which 
from the many chmatic changes is not to be 
recommended. 

The invahd must expect about twenty wet days 
on the long voyage out. The temperatures met 
with range from 40® to 80® F , the coldest and 
most itncertain weather occumng in the North 
Atlantic and South Pacific Oceans. 

Choice of Vessel, — The following considerations 
may be useful m deeding between steam and sailing 
vessels — 

Fotbl, steamer there is the greater certainty m 
predicting the length of the voyage, and the calms 
of the tropics are sooner passed 

Against steamers there is the nuisance of steam 
and smoke on deck ; much space is taken up by 
the engines, stokers’ rooms, &c , and hence other 
parts of the ship are more crowded ; the bilge 
water is tainted with the engine-grease ; there is the 
wearying grind of the screw by day and by night ; 
while more seas are shipped, because a steamer can 
run against a head-wind 

For sailing vessels there are the advantages of 
more room, light, and air in the cabins, and the 
absence of the above-mentioned disagreeable con- 
ditions 

Against them there is the longer and more 
uncertain duration of the voyage, the necessity of 
shaping their course by the prevailing winds, the 
possibility by route No l of being becalmed at the 
equator for days or weeks, in a humid atmosphere 
of 80® to 85® F , and the greater nsk of running 
short of stores. 

The vessel selected should not be under 1,000 
tons, and her age, class of passengers, the character, 
temper, and standing of her captain, as well as the 
reputation of the owners, and the size of her 
cabins, should be carefully ascertained. Of course 
It IS a sine qua non that she should carry a duly 
qualified medical man 

The cabin for the outward voyage to Australia 
should be on the port side, so as to get the breeze 
in hot weather, and vice versa m returmng. 

The cabin outfit should include a spnng-mattress, 
with hair (not wool) mattress over, a folding easy 
chair, chest of drawers, carpet, curtains, and sponge- 
bath (Faber) Clothes of vanous de^ees of thick- 
ness are essential, both for body smd head, and a 
waterproof suit is necessary for bad weather 

Plenty of linen must be taken, as washing is 
difficult on board, and there should be a supply of 
preserved milk, meat or essence of meat, fruit, and 
light wines. 

The tndteatums for a sea- voyage are hereditary 
tendency to phthisis, haemorrhagic phthisis, apyrexud 
cases of limited excavation, especially m imddle-aged 
people, chrome pleunsy and chronic emwema, 
vanous neuroses, the result of overwork and 
espeaally insomma. Of course a tendency to pro- 
tracted sea-sickness is a distmct contra-indication. 

The invalid should be careful not to overtax 
his digestion too much ; he should take regular 
daily exercise on deck to the extent of his strength, 
have some defimte occupation to beguile the time, 
and, if possible, be accompanied by a personal 
finend (Faber). 

Choice of a Climate^General Hinis, — It is a 
good plan, if possible, to order a patient a chmate 
with that mean temperature and relative humidity 
which he is known to tolerate well (Sigmund). 
The patient’s disposition must be oonsidcsred, and 
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a lively or a quiet place chosen according to his 
temperament We should not send a poor man to 
a place beyond his means, otherwise he has to 
grudge himself many comforts, and loses much, if 
not idl, the benefit of the change. In sending 
patients to the South of Europe this 'rule is too 
often n^lected. 

The special indications for the climates of 
particular places can only be understood by study- 
ing their local aspect* Generally speaking, as far 
as Great Britain is concerned, the climate of tiie 
east coast is colder and drier than that of the west 
and south coasts. In Europe the north and west 
coasts are moister and cooler than the shores of the 
Mediterranean. As to season, mountain climates 
include some very important winter stations. Cer- 
tain parts of the sea-coast are adapted for invalids 
at all seasons of the year ; but as a rule the northern 
coasts of Europe and the eastern or south-eastern 
coasts of Great Britain are best suited for summer, 
and the south, west, and south-western for winter 
residence. The Mediterranean coast is only to be 
recommended from mid-October to the middle or 
end of May, and Egypt should be quitted not later 
than April. A word may be added as to the 
advantages of wintering in the South of Europe. 
It is incontestable that the invalid gets a milder 
winter, a longer autumn, and an earlier spring. 
Although there is no place where some days of 
bad weather do not occur, or where uninterrupted 
calms are met with, yet the number of rainy days is 
fewer, there is more sun, little or no fc^, and, 
except in the neighbourhood of the Pyrenees, little 
or no snow or ice. The scenery is picturesque and 
attractive, and the invalid is able to spend much 
time in the open air, and to sit out of doors on many 
days, even in mid-winter, though under the open- 
air system this is done in England. The draw- 
backs to the South are the risk of chills, owing to 
the difference between sun- and shade-temperatures, 
especially at first, when persons are unaccustomed 
to the climate, and fail to take sufficient care ; the 
occasional occurrence of high winds, especially in 
spring j the more limited accommodation, owing to 
the expense of rooms and living ; and the absence 
of many so-called ‘ home comforts.’ 

Those who visit the South must remember that 
the curative value of the climate consists in its 
allowing much tune to be spent in the open air^ and 
in its milder temperature and drier air, which 
protect the respiratory organs from fresh inflam- 
matory attacks. A south room and warm clothing 
of the texture usually worn in England in autumn 
are essential, and a coat or wrap should always be 
carried out of doors in mid-winter to put on in 
passing from sun to shade. 

Patients with acute diseases of the respiratory 
organs should not be sent to the South ; and high 
fever, excessive weakness, or the necessity of re- 
maining in bed, are also contra-indications, owing 
to the fadgue and risks of the journey and the 
need of home comforts. Cases of mental disease 
with excitement, where rest and protection of the 
mind and body are of primary importance, should 
likewise not be sent. 

In the convalescence from acute diseases occurring 
in autumn, where a cold northern winter would 
pevent open-air exercise, and probably set up 
nresh exacerbations, southern winter climates are of 
great value. 

In ordering change of climate the accommodation, 


food and water-supply, soil and drainage of the 
locality chosen, should be carefully considered, 
especially if the distance be a long one. The best 
climate may be unavailable for the invalid, owing 
to defects in one or more of these particulars. 

Lastly, the Mtient’s own feelings should be care- 
fully consulted before he is sent far away from 
home. In some cases all the benefits of climate 
are counteracted by ‘ home-sickness. ’ Ccelum non 
animum mutant qui trans mare currunt. 

We shall now discuss the use of change of 
climate in reference to various groups of disease. 

1. Of the Nervous System.— For most 
diseases of the nervous system no special climate is 
indicated ; as a rule the bracing ones do good, and 
hot climates are to be avoided. The calm still 
atmosphere of pine -woods has had a beneficial 
effect in inducing slumber. For all neuroses, 
which result from overwork, if change of climate 
is advisable at all, sea-voyages in temperate climes 
are indicated, and chiefly do great good by pro- 
moting sleep. 

In hysteria and hypochondriasis, trips by sea or 
judiciously conducted land-tours often do good ; the 
effect produced being chiefly due to diversion of the 
attention by the change of scene, although the 
bracing influence exerted on the system at large 
must be taken into account. 

Temperate and bracing climates are, as a rule, to 
be recommended in nervous diseases, to restore the 
general tone of the system. 

The immediate neighbourhood of the sea not 
infrequently causes nervous excitement, neuralgia, 
and sleeplessness. 

2. Of the Respiratory and Circulatory 
Systems. — In chronic bronchitis, emphysema, 
bronchial and spasmodic asthma, as well as in 
chronic pharyngeal and laryngeal catarrh and 
laryngeal ulceration, the following climates may be 
recommended : — Africa (South), Algiers, Australia, 
the Riviera (East and West), Upper Egypt, Southern 
California, and the English South Coast from Dover 
to Penzance. 

Change of climate is of great value in con- 
valescence from the acute, and as a prophylactic 
and curative measure in the chronic forms of bron- 
chitis ; but we must remember that where there is 
copious expectoration a dry climate -such as that of 
Egypt is indicated, while in the irritative forms 
with scanty sputa {bronchitis sicca) a moderately 
moist warm climate like that of Madeira is gene- 
rally suitable. In emphysema we should choose a 
mild and not too dry climate, if possible in the 
neighbourhood of pine-woods, such as Arcachon 
on the west coast of France, or Bournemouth. In 
spasmodic asthma the choice of climate must be 
partly a matter of personal experience, but, as a 
rule, dryness is required. Bournemouth in England, 
and Hy^res in the South of France, are probably 
most worthy of trial. 

In the early, active, and quiescent forms of 
hthisis, the climates of the high altitudes have 
een proved to be more effective than any other to 
arrest the disease. Such are : — Davos, St. Moritz, 
Arosa and Leysin of the Swiss mountain stations ; 
the South African Highlands of the Cape Colony, 
Orange River and Transvaal j the States of 
Colorado and New Mexico in the' United States, 
and the various sanatoria in the Himalaya, and 
in the Andes. For more chronic and more ad- 
vanced cases the warmer climes without altitude are 
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indicated, such as the Riviera, the Mediterranean 
Isles, Algeria, and Malaga ; while for those who 
cannot travel far the English South Coast stations 
are suitable But whether at home or abroad, the 
‘ open-air system ’ with all hypenic and dietetic 
details should be carried out carefully in all weathers, 
and the southern resorts have the great advant^^e 
of promoting, by their fine climate, the practice of 
open-air life 

Chronic pleurisy, chronic pneumonia, bronchi- 
ectasis, and bronchial asthma are all largely benefited 
by the climate of the desert. 

In chronic endocarditis, pericarditis, and in heart- 
disease generally, a rather bracing climate without 
extremes is usually indicated Here both the tonic 
effects of climatic change, and the prevention of 
pulmonary complications and fresh rheumatic 
attacks, must be taken into account Mountain 
resorts of moderate height, well protected from 
sudden changes of temperature, may be prescribed 
in summer 

3 Of the Renal Organs — In convalescence 
from acute nephritis, and in all forms of chronic 
Bright’s disease, but especially catarrhal nephritis, 
warm dry climates are indicated Among the best 
are Upper Egypt, the Riviera, the Cape of Good 
Hope (inland), Bombay , and, in England, Brigh- 
ton, Folkestone, Hastings, and Ventnor 

In renal calculus, removal from particular districts 
in which stone is known to be prevalent may 
possibly be of use in some cases 

4 Of the System at large —Change of 
climate is here nearly always indicated — 

(1) In convalescence from typhus and typhoid 
fevers, scarlet fever (at the end of the desquamative 
stage), measles, diphtheria, and acute rheumatism ; 
also in the third stage of protracted whooping-cough. 

(2) As a prophylactic against hay fever, influenza, 
and malaria , also against rheumatism and phthisis 
by withdrawal from damp districts, and against goitre 
and cretinism by removal from the ensemhle of condi- 
tions to which the latter are due 

(3) In rickets, scrofula, chlorosis, general anaemia, 
and functional debility Here, where a pure air 
and a sunny atmosphere are the chief indications, 
the combination of warmth and a stimulating 
atmosphere is desirable In anaemia bright sun- 
shine and warmth have an extraordinarily l^neficial 
effect and rapidly promote the increase of red 
corpuscles. Seaside climates, like the East Coast 
ones of Margate, Ramsgate, Cromer, and Alde- 
burgh, are most useful. Edward Sparks 

C. Theodore Williams 

CLINICAL {K\lvrff abed) — This word literally 
signifies ‘ of or belonging to a bed , ’ but it has been 
especially applied to the practical study and teaching 
of disease at the bedside, and has more recently 
been extended to all that relates to the practiced 
study of disease in the living subject generally. 

CLONIC {K\ 6 yos, tumultuous movement) — This 
word IS applied to spasmodic movements which are 
of short auration, and alternate with periods of 
relaxation. See Convulsions ; and Spasm. 

CLONUS (feXrfpoj, tumultuous movement). — The 
term now applied to the movement of a portion of 
a limb by striking or forcibly stretching one of its 
tendons. See Spinal Cord, Diseases of ; §5. 
Spinal Reflexes. 


COAL-GAS» POISONING BT $ 1 $ 

CLOT. — clot, or coagulum, is the product of 
the formation of fibnn {see Blood, Morbid Condi- 
tions of). Coa^lation of the blood within the 
blood-vessels is desenbed under Thrombosis ; the 
coagulation of extravasated blood under Extra- 
vasation, and Brain, Haemorrhage into ; Lungs, 
Haemorrhage into, &c. 

CLOTHING — See Health, PersonaL 

CLOUDY SWELLING —See Degeneration. 

CLUBBING OF FINGERS.— Fingers, 
Clubbing of. 

COAGULATION-NECROSIS is a peculiar 
change which tissues may undergo in the process of 
dying. The cells affected present a hyaline or very 
slightly granular appearance, and subsequently 
suffer fatty degeneration. The condition is probably 
due to the toxins of bacteria and is found only in 
parts which are freely supplied with lymph Co- 
agulation appears to take place both in the proto- 
plasm of the cells and in the lymph with which 
they are surrounded 

COAGULUM {coaguloi I curdle) — See Clot. 

COAL-GAS, Poisoning by.— Coal-gas, so 
largely employed for illuminating purposes, is a 
compound containing — in addition to olefiant gas 
and analogous hydrocarbons, on which the luminosity 
principally depends — certain so-called diluents, 
which burn with a non -luminous flame, namely, 
hydrogen, marsh-gas, and carbomc oxide, along 
with what are termed impurities, of which the chief 
are carbonic acid, sulphuretted hydrogen, and bi- 
sulphide of carbon On these impunties the charac- 
tenstic odour mainly depends. This odour, which 
is perceptible even to the extent of l in lo,ooo, is a 
valuable safeguard against accidents from escape of 
gas. The recently introduced water-gas, made by 
decomposing aqueous vapour over burning coke, 
while it is more dangerous— only i per cent being 
necessary to produce a fatal result — has not even 
this safeguard, for it is quite odourless. 

A mixture of coal-gas with the air inhaled exerts 
a deleterious effect on the system, and proves fatal 
when It reaches a certain percentage. In addition 
to the danger from inhalation, fatal accidents fre- 
quently occur from the explosive nature of the com- 
pound which IS formed when the gas reaches the 
proportion of i to lo of the atmosphere. Much 
less than this, however (a non-explosive mixture, 
therefore), proves fatal if long inhaled 

Mode of Action — The toxic agent in coal-gas 
IS carbonic oxide. Ordinary coal-gas contains from 
4 to 8 per cent, of carbonic oxide ; coal-gas which 
has been adulterated with water-gas contains from 
14 to 1 6 per cent, or more ; carburetted water-gas 
— that is, a mixture of water-gas and oil-gas — 
contains 1 8 to 20 per cent The toxic effects pro- 
duced are those of carbonic oxide. See CARBONIC 
Oxide, Acute Poisoning by. 

Sources of Poisoning. — Poisoning by coal-gas 
is only known of as an acadent Occasion^ly 
sudden fatal consequences ensue among workmen 
from exposure to a sudden rush of undiluted gas 
from gs^meters and mains. More commonly 
slowly fatal cases result from the gas-tap m a bed- 
room being left open carelessly, from accidental 



314 COAL-GAS, POISONING BY 

extinction of the lig^t, or from leakage of gas-pipes 
in a house or at a distance. In the latter case the 
gas gains access to the house through cellars, walls, 
and more especially by means of drains and sewer- 
pipes, most commonly during winter and severe 
frosts, presumably from the ground-surface being 
frozen and preventing escape into the streets. After 
passing underground, coal^;as loses its odour, which 
is such a safeguard ; most of the carburetted h^rogen 
and marsh-gas is absorbed, and consequently the 
proportion of carbonic oxide is increased. 

Symptoms. — Gas, even when in comparatively 
small proportion and just sufficient to cause an un- 
pleasant c^our, acts deleteriously if long breathed, 
and gives rise to headache and general depression of 
health. A very slight escape of coal-gas — just suffi- 
cient to produce a close smell, not like that of gas, 
and therefore not recognisable as such— will cause 
relaxed or ulcerated throat, probably from the 
irritation of the sulphur-compounds. 

In severe and fatal cases the symptoms which 
have been noted are headache ; nausea or vomiting ; 
vertigo ; and loss of consciousness, passing into 
deep coma and muscular prostration, which resembles 
the apoplectic state, the individual lying insensible 
and incapable of being roused, with livid features, 
stertorous breathing, and froth at the mouth . Death 
usually occurs quietly, in this state of coma, but 
occasionally with convulsions. 

The state of the pupils does not seem to be con- 
stant, though they are generally dilated before 
death. 

Fatal Period. — The fatal period of poisoning 
by coal-gas is extremely variable, and a remittent 
character of the symptoms sometimes gives rise to 
fallacious hopes of recovery in cases which ultimately 
prove fatal. 

Diagnosis. — The smell of gas in the clothes, 
breath, and perspiration, which continues for a con- 
siderable time after removal from the polluted 
atmosphere, is the best indication of the cause of 
the coma. 

Post-mortem Appearances. — The appearances 
are usually those of poisoning by carbonic oxide, 
with, in addition, the odour of coal-gas, which is 
invariably perceptible on section of the body, espe- 
cially when the ventricles of the brain are newly laid 
open. In some cases the blood may be dark in 
colour ; usually it is cherry-red, producing the char- 
acteristic appearances seen in carbonic oxide poison- 
ing. A positive reaction with the spectroscopic and 
with the chemical tests for carboxy-hsemcglobin 
determines the cause of death. See Spectroscope 
IN Medicine, Coloured Plate. 

Treatment. — Instant removal from the polluted 
atmosphere is the first thing to be attended to. 
Attempts must then be made to cause oxygenation 
of the blood, by artificial respiration and excitation 
of the respiratory centres, by reflex stimulation of 
the face, chest, &c. Pure oxygen may be ad- 
ministered. As, however, the compound which 
carbonic oxide makes with the colouring-matter of 
the blood is a very stable one, and not easily broken 
up by the introduction of atmospheric air or 
oxygen, it not infrequently happens that these 
measures prove of no avaiU In such cases it would 
be highly advisable to perform venesection, and 
then transfuse fresh blood, a plan of treatment 
which has been found successful in poisoning 
carbonic oxide. D. Fbrrier. 

J. Dixon Mann. 


COLD, EFFECTS OF SEVERE 

COARCTATION {coarctOi I straiten). — A press- 
ing together, narrowing, or stricture of any hollow 
tube, such as the aorta, intestine, or urethra. 

COCAINE-HABIT.— Habits. 

COCCYQODYNIA {k 6 kkv^, the cuckoo ; and 
pain). — Synon. : Fr. Coccygodynie ; Ger. 
Steissbeinschmerz. 

Description. — ^This name has been given to a 
peculiarly severe and obstinate neuralgic pain in the 
neighbourhood of the cOccyx, incited by such actions 
as defaecation, walking, sitting down, or rising from 
a recumbent position. It may arise from injury, 
such as fracture, or luxation, or horse-exercise ; or 
it may be the result of inflammatory affections of 
the sacro-coccygeal joint or of the pericoccygeal 
fibrous structures. Coccygodynia is also a concomi- 
tant symptom of many rectal, vulval, vaginal, and 
uterine msorders, being excited whenever any of 
the muscles which have their insertion in or near to 
the coccyx are brought into play. It not infre- 
quently is a sequela to a difficult instrumental par- 
turition, or may be a neurotic condition associated 
with gout or rheumatism. See Neuralgia. 

Treatment. — In cases where the affection is 
primary, recourse must, be had to rest in the lateral 
posture, anodyne suppositories of extract of bella- 
donna and opium, and to the careful regulation of 
the bowels. If the pain be very severe, a local 
hypodermic injection of morphine may have to be 
administered. To be successful in our treatment 
we must, however, always endeavour to differentiate 
by means of a carefully conducted systematic exa- 
mination the cause or causes which may be at work, 
and to attend to the proper indications. Tenotomy 
and excision of the coccyx have not proved to be 
uniformly successful, and should therefore only 
be practised in specially selected cases. Attention 
must be paid particularly to the nervous system, 
and the general nutritive processes improved by the 
administration of arsenic, quinine, and iron. 

John Harold. 

COLD, A. — A popular name for Nasal Catarrh. — 
See Nose, Diseases of. 

COLD, Effects of Severe or Extreme.— 

Introductory. — Tht general effect of exposure to 
severe or extreme cold is to lower, even to extinc- 
tion, all vital activity. The blood-vessels, especially 
the smaller arteries and capillaries, after a brief 
period of congestion, become contracted, the latter 
to such an extent as no longer to permit the passage 
of the red corpuscles ; the normal condition, com- 
position, and structural integrity of the various tissues 
are more or less impaired, or altogether destroyed ; 
the red corpuscles become first crenated and later 
disorganised and broken up, the watery elements of 
the blood thicken, and when frozen Income more 
or less separated from the saline and other consti- 
tuents ; and those processes of chemical and physio- 
logical change which are essential to every mani- 
festation of life, being only possible within certain 
very narrow limits of temperature, are hindered or 
absolutely prevented. 

The more special effectss^rj in degree and kind ; — 
1st, with the degree of cold, the duration of the 
exposure, and the medium or manner of application ; 
2nd, with the part, and extent of surface exposed ; 
and 3rd, with the general constitution and physio* 
logical condition of the sufferer. 
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Moderate cdd, acting dunng a short time, or 
even severe cold dunng a still shorter time, followed 
by the glow of speedy reaction, exerases a tonic 
and stimulating influence. If, however, the cold is 
very severe, or the exposure too long, the glow of 
reaction does not occur, but a sense of depression is 
expenenced, from which, at best, recovery takes 
place but slowly. Continued exposure to such a 
degree of cold as is yet not incompatible with the 
maintenance of life nevertheless keeps at a low ebb 
activity of nutntion and function alike 

In the case of non -hibernating mammals cooling 
of the body to 64*4° F. is in a few hours followed 
by death, unless artiflcial respiration and heat be 
applied Reincke and Nicola3rsen have recorded 
cases of drunkards whose rectal temperature was 
as low as 76*4° F owing to exposure to cold; 
the patients were unconsaous, but under treatment 
they completely recovered in two or three days 

Dry cold is much less readily injurious in its in- 
fluence than cold associated with wet. The better 
conductor of heat the medium is, the more speedily 
and completely does it reduce the temperature of 
the part with which it is m contact Immersion in 
water cools more rapidly than exposure to air of the 
same temperature ; and contact with wool, wood, 
or metal, of the same degree of coldness, excites 
in each case a different sensation, and leads to a 
different result, or to similar result, but with very 
different rapidity Constant renewal of the medium 
in contact hastens the cooling effect , and a con- 
tinuous draught of only moderately cold air may do 
more to chill than temporary exposure to an intensely 
cold but still atmosphere If some external part, 
and a comparatively small extent of surface only, 
be acted upon, the effect may be simply local, ana 
the general disturbance of the system scarcely ap- 
preciable But if the whole body, or a considerable 
extent of surface, or any important internal organs 
be acted upon, a proportionately serious general 
effect is produced 

The young (infants especially) and the aged alike 
ill sustain exposure to cold, and are most liable to 
suffer, not only from its direct effects, but also from 
the various maladies to which it gives nse The 
feeble, ill-nourished, and broken in health, especi- 
ally the subjects of organic disease, or of degenera- 
tion due to habitual intemperance, readily succumb, 
or only slowly and imperfectly recover Among 
the healthy and otherwise vigorous, hunger, fatigue, 
sleep, anxiety of mind, fear, and mental depression 
of whatever kind, lower — too often even to fatal 
issue — the power of resistance to the deadly influence 
of cold 

Local Effects. — For local effects of exposure 
to cold, see Chilblain , Frost-bite ; and Gan- 
grene 

General Effects.— The general effects and 
symptoms produced by exposure to severe or extreme 
cold vary in different cases Temporary exposure 
produces, first, a sense of coldness or chilhness, 
associated with paleness and corrugation of the skin 
(the so-called cu^ts ansertna)^ then shivenng and 
tingling sensations, followed by numbness and di- 
minution of muscular activity and power. Healthy 
reaction restores more or less quickly the normid 
condition. Prolonged exposure to extreme cold 
gives nse to a senes of symptoms, graphically de- 
scnbed by' Beauprd somewhat as follows : — Reaction 
has a limit, and a moment amves when the powers 
are exhausted. Shivenngs, puckenngs, paleness 


and coldness of the skin, hvid spots, muscular flut- 
tenngs, are symptoms of the shock given to the 
vital forces ; syncope approaches ; the stiff muscles 
contract irregularly ; the body bends and shrinks ; 
the hmbs are half-oent ; lassitude and languor invite 
to repose ; a feeling of weight and numbness retards 
the steps ; the knees bend ; the sufferer sinks down 
or falls ; the propensity to sleep becomes irresistible ; 
everything grows strange ; the senses are confused ; 
the mind grows dull, the ideas incoherent, and the 
speech stammering or raving; respiration, at first 
interrupted, becomes slow; the heart’s action is 
feeble, quick, hard, irregular, and sometimes pain- 
ful, and the pulse progressively smaller ; the pupils 
dilate ; the brain becomes stupefied ; and finely 
deep coma indicates the approach of death 

Other and somewhat different effects and sym- 
ptoms, attributable to differences of circumstances 
and condition, have been from time to time observed 
Distressing and almost intolerable thirst, with loss 
of appetite for food, is often exp>enenced ; and the 
attempt to obtain rehef by sucking snow or ice 
only adds to the suffenng Somnolence is by no 
means so constant an effect as is commonly sup- 
posed— at any rate in the earher stages and less 
extreme cases On the other hand, inability to 
sleep has proved a common cause of suffenng and 
consequent loss of strength. The manifestations of 
brain -disturbance due to exposure to cold, varying 
as they do from dulness, incoherence, wandenng, 
and thickness of speech to raving delirium, are 
especially worthy of note, inasmuch as they resem- 
ble, and are liable to be mistaken for, the effects of 
alcoholic intoxication. 

Death from the direct and immediate effects 
of cold IS rare in the British Islands ; but it is esti- 
mated that in the Russian Empire, on an average, 
694 deaths occur annually from this cause The 
length of time dunng which exposure can be sus- 
tained vanes greatly with the condition of the indi- 
vidual and with surrounding circumstances, as well 
as with the degree of cold Under ordinary cir- 
cumstances, an hour’s exposure to intense cold, 
without due protection against the loss of natural 
heat, often suffices to determine a fatal result At 
the same time, well-authenticated cases are on 
record, in which persons buned for days in snow 
have nevertheless survived and ultimately recovered 
with little permanent damc^e. 

Mode of Death. — Asphyxia and sjmcope have 
been given as the immediate cause of death from 
exposure to severe cold ; the evidence, however, is 
insufficient. The true explanation appears to be 
this — the chemical processes of the living tissues 
of a warm-blooded animal can only take place 
within a certain range of temperature . before the 
minimal point (about 68®F.) is reached, the activity 
of the nervous system is profoundly depressed, the 
interaction between the component parts of the 
organism ceases, physical and chemical changes 
occur in the cells and render life impossible. 
Anatomical Characters. — The appearances 
resented on post-mortem examination are somewhat 
ifferently descnbed and estimated by different 
observers ; but none of them are absolutely patho- 

f nomonic, and some are as likely to be producea 
y exposure of the body after death as during the 
process of extinction of life. Among the more 
noteworthy are the following . — strong cadaveric 
rigidity ; paleness or waxy whiteness of skin, with 
patches ot more or less bright redness about the ftice. 
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neck, and limbs, especially on exposed or pro- 
minent parts ; a contracted and shrunken condition 
of the male genital organs j comparative bloodless- 
ness of superficial and external parts ; accumulation 
of blood in and about the thoracic and abdominal 
viscera ; great distension of all the cavities of the 
heart, with more or less clotted and often bright- 
coloured blood ; the blood in other parts also 
sometimes of brighter colour than usually seen on 
post-mortem inspection ; hypersemia and congestion 
of the lungs ; hyperaemia of the brain, overfulness 
of the sinuses, and excess of serous fluid in the 
ventricles, and at the base, in some cases ; in others, 
comparative bloodlessness of the surface of the 
brain, and no distension of the sinuses ; excessive 
fulness of the ^rmary bladder ; and, lastly, separa- 
tion of the cranial bones along the coronal and 
sagittal sutures. The lines of reddish or brownish 
staining along the course of the superficial blood- 
vessels, relied on by some as pathognomonic, are 
certainly not so, inasmuch as they depend upon 
exosmosis of the colouring-matter of the blood set 
free by disruption of the corpuscles, which may be 
effect^ by freezing after death, as well as before. 

Treatment. — The treatment of sufferers from 
the effects of cold consists in the restoration of 
warmth, and the rekindling of those processes by 
which the natural heat of the body is maintained. 
But this must be done gradually, and with great 
care. As in the treatment of a frost-bitten part, so 
in the treatment of the body generally, all sudden 
or rapid elevation of temperature must be avoided. 
The sufferer, divested of the clothing previously 
worn, and wrapped in blankets, should be placed 
in the recumbent position in a room the air of 
which is dry, still, and cold, but capable of being 
gradually warmed. Gentle but continuous friction 
should be made over the trunk and limbs, care 
being taken that rigid or firozen parts be not 
damaged by rough manipulation. At first, ice or 
ice-cold water may be used ; afterwards dry rubbing 
with flannel or with the hands is better ; later still 
some stimulating liniment may be employed. Some 
recommend immersion of the body in a bath of 
cold — at first ice-cold — water, the temperature of 
which can be gradually raised. This method would 
seem easy and advantageous, if means are at 
command. When the sufferer can swallow, warm 
gently stimulating drinks— as tea, coffee, aromatic 
infusions, beef-tea, or soup — may be given, at first 
without, but later with some wine or spirit. Alcohol, 
though useless or injurious if taken to fortify against 
cold, is useful and beneficial when judiciously 
administered as a restorative after exposure. In 
all cases of insensibility and even apparent death 
from cold, every effort must be made to restore 
animation j artificial respiration should be performed, 
and the attempt must oe persevered in for a con- 
siderable time before being given up as hopeless. 
It is often difficult, sometimes impossible, to judge 
whether life is absolutely extinct or not. And 
while, on the one hand, it is important that the 
temperature be not raised too quickly, lest reaction 
should be too strong or dangerously irregular, on 
the other hand it is equally if not more important 
that the needful measures be adopted without delay, 
and carried out not too slowly, lest the chance of 
revival should be lost. In the less severe cases, 
restoration of warmth may be comparatively quickly 
accomplished. The state of the bladder ^ould 
always be examined, and relief afforded, if needful. 
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by aid of the catheter. Attention to the general 
health is often requisite for long after recovery from 
the more immediate effects of exposure has taken 
place. Rest, good nourishment, and tonics are 
indicated. 

Cold as a Cause of Disease.— As a predis- 
posing and exciting cause of disease, cold proves, in 
the British Islands, year by year, more fatal in its 
effects probably than any other single condition or 
influence. Any considerable fall in the thermometer 
below the average standard during the colder 
months of the year is constantly followed by a 
corresponding rise in the death-rate, and an increase 
in still greater proportion in the amount and 
extent of sickness and suffering. The Reports of 
the Registrar-General clearly prove this, so far as 
the death-rate is concerned. A striking instance 
may be quoted. In the week ending December 19, 
1863, in the London district, 1,291 deaths were 
registered. Severe frost set in, and in the week 
ending January 9, 1864, the number rose to 1,798. 
The week following, ending January 16, no fewer 
than 2,427 deaths were registered. This enormous 
increase could be attributed to no other cause than 
the effects of the severe cold which prevailed. 
The Registrar-General also shows that after the age 
of from twenty to forty the mortality from cold 
increases in something like a definite ratio with 
increasing years. 

General depression of the vital powers, congestion 
and functional derangement of various internal 
organs— the lungs, liver, and kidneys — catarrhal 
and other forms of inflammation of the mucous 
membranes, especially of the respiratory tract, but 
also of the intestinal canal and bladder, paralysis 
from central or peripheral lesion, together with 
rheumatism, chilblain, frost-bite, and gangrene, 
constitute the list of maladies most commonly caused 
and fostered by exposure to the influence of cold. 

Arthur E. Durham. 

M. S. PEMBRliY. 

COLD, Therapeutic Use of. —General 
Principles. — The general effects of cold, how- 
ever applied, are to lower temperature, to diminish 
sensibility, and to contract the tissues and vessels. 
The cold bath and cold sponging alike have the 
effect of lowering the temperature of the body. 
The fall of temperature sometimes is but transient, 
reaction setting in and heat of surface returning 
when the body is withdrawn from the cooling 
medium. At other times the temperature does not 
rise to the same extent after the individual is 
removed from the bath. Cold baths and their 
uses are treated of in another article {see Baths), 
but attention may here be drawn to the practice of 
cold sponging over the surface as an efficacious 
means of lowering preternatural heat and relieving 
dryness of the skin during fever. The addition of 
enough solution of potassium permanganate to 
give a slight purple tinge to the water makes it 
especially refreshing to the patient. Reduction of 
hyperpyrexia by means of cold is now a well- 
established therapeutic method. See Fever ; 
Temperature ; and Febrifuges. 

Methods of Application and Uses.— 
There are several methods of applying cold thera- 
peutically : — 

I. Cold Affusion and Wet Packing.— In 
many nervous affections, such as maniacal delirium, 
chorea, and hysteria, cold douches, shower-baths, 
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and affusions are valuable as restorative and curative 
agents. 

To resuscitate those who are in danger of death 
from a narcotic such as chloroform or opium, 
slapping the patient severely with a cold wet towel 
is an efficient method. In sunstroke, cold affusion 
over the head and neck may be resorted to, pro- 
vided the skin be not cold and clammy, and the 
patient in a syncopal state. * In conditions of 
nervous spasm — of the larynx, for example — cold 
douches over the neck may prove useful. In cases 
of extreme debility, with damp cool skin, low 
muttering delinum, and very feeble pulse, cold 
affusions are dangerous 

In some cases of fever, where for any cause a 
cold bath is objectionable, the patient may be 
wrapped in a wet sheet and then covered with a 
few blankets. The sheet as it becomes heated may 
be changed for one fresh and cold, or very cold 
water may be squeezed from a sponge over the 
sheet as the patient lies rolled up in it on a water- 
proof cloth. Allowing fragments of ice slowly to 
melt on the sheet which covers the patient is, in 
the writer’s experience, a successful way of treating 
the hyperpyrexia of acute rheumatism The cases 
best suited for treatment by the wet pack are those 
where the skin is very dry and hot, and the 
patient exceedingly restless and delirious 

2 Cold Compresses, Ice-Bags, Irriga- 
tions, Lotions, and injections — Cold may be 
continuously applied with a view to abating undue 
heat of a part of the body Iced -water rags or 
compresses may be placed over an inflamed throat, 
or on the head in inflammation of the brain In 
acute pneumonia Niemeyer recommended the use 
of cloths wrung out in cold water, and applied so 
as to cover the chest, and especially the affected 
side These compresses are repeated every five 
minutes. Pam and dyspnoea are much relieved ; 
sometimes the temperature falls a degree The 
necessity of having to change the compress so 
often, and thus disturb the patient, is a great 
objection to this mode of applying cold To avoid 
this disadvantage a bag of ice is sometimes applied 
over the inflamed lung A frozen compress over 
the caecum is useful to stay penstalsis and check 
haemorrhage in typhoid fever 

A powerful swative and antiphlogistic effect of 
cold can be obtained by irrigation , i e allowing 
cold water to fall drop by drop on a cloth, so as to 
keep it continually wet with fresh supplies of 
water. This may be done by suspending over the 
part to be irngated a bottle of water, in which a few 
pieces of ice may be put ; one end of a skein of 
cotton, well wetted, is then allowed to hang in the 
water, while the other end is brought over the side 
of the bottle. This, acting as a siphon, causes a 
continual dropping upon the part to be irrigated 
In injunes of joints this process, which abstracts 
heat gradually and without disturbance of the part, 
is most valuable Irrigation of the shaven scalp in 
cases of meningitis is earned out by applying a cap 
of india-rubber or coil of tubing over tne head and 
back of neck, so arranged that a current of cooled 
water may flow continuously through it. Where 
pounded ice is applied to the head in a bladder, 
this should be suspended by a stnng from the 
bedstead, so that the head of the patient may not 
have to sustain the weight of the bag and its con- 
tents. Five ounces of sal ammoniac and five 
ounces of nitre in a pint of water will form an 


efficient cooling mixture, which can be apphed in a 
bladder when ice is not at hand The ice-bag, 
and cold-water compresses renewed every three 
minutes, have been used as an apphance to strangu- 
lated hernia, and to prolapsed rectum, to reduce 
the volume of the part and so facilitate reduction 
Care must be taken that the cold application be 
not continued so long as to cause ganp;rene. Cold 
wet compresses should not be applied over dry 
bandages with which wounded or oroken parts are 
secured. Several cases are recorded where a hand 
or arm has become gangrenous in consequence of 
having been bound up with dry bandages, and then 
treated with cold-water compresses The dry 
bandages, as they become wet, contract tightly on 
the limb and stop the circulation. Ice-bags must 
be carefully watened to see that no injurious effect 
occurs 

A mixture made of spirit of wine and water, or 
of eau de Cologne and water, is a simple form of 
cooling lotion The spirit evaporates and so cames 
off heat from the surface One fl. oz. of rectified 
spint to IJ of water makes a good spint-lotion, 
and the addition of 4 drachms of nitrate of potas- 
sium, or chloride of ammonium, will add to its 
cooling and sedative effect 4 drachms of the 
chloride of ammonium with half a fluid ounce of 
diluted acetic acid, and the same quantity of 
rectified spint, in 15 fl oz. of camphor water, is 
another form for a very serviceable lotion These 
lotions, apphed by means of a piece of soft rag or 
lint over the skin, act as refrigerants, cooUng the 
head when it is hot or painful Cold water, and 
cold lotions of vinegar and water, are familiar 
means for stopping haemorrhage 

In cases of severe utenne hcemorrhage, injections 
of ice-cold water into the vagina, or into the rectum, 
frequently succeed in checking the bleeding If the 
cold injection fail, hot water (iio®-i20® F ) may be 
tned in its place In cases of bleeding internal 
piles, an injection of cold water, after the action of 
the bowels, braces the parts and constnnges the 
bleeding vessels Iced water has been used in the 
form of antipyretic enemata 

3 Dry Cold Uses of Ice. — Professor 
Esmarch, in cases of fracture, and in vanous forms 
of traumatic inflammation, has apphed ice for penods 
of twenty or thirty days with the best results 
Minor cases of bruise with inflammation may be 
treated by cold employed in the form of a common 
bottle filled with cold water and kept pressed 
against the part. After operations upon the eye, 
the extraction of cataract, for example, a small ice- 
bag IS very useful in relieving pain and keeping 
down inflammation 

Ice-bags placed along the course of the spine have 
been found effectual remedies in many forms of 
nervous disorder In cases of epilepsy, where the 
circulabon is slu^sh, the hands and feet being al- 
ways clammy and cold, an india-rubber bag of ice 
applied along the spine has been found to restore 
warmth, at &e same time relieving headache and 
symptoms of incipient paralysis Cold to the spine 
IS asserted by Dr Chapman to lessen the exato- 
motor power of the cord In the severe pain of an 
inflam^ ovary or testicle ice m a bag may often be 
employed benefiaally as an anodyne. 

Lumps of ice swallowed are invaluable in arrest- 
ing haemorrhage from the throat and stomach In 
tonsillitis and diphtheria a small piece of ice in the 
mouth tends to reduce inflammation and cool the 
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throat of the patient. Obstinate vomiting can often 
be checked by swallowing fragments of ice. 

Cold as an Anaesthetic.— This is now almost 
superseded by the use of cocaine (see An^thesia, 
Local), but is occasionally employed in the form of a 
spray of ether. When the jet is turned onto the skin, 
a marked degree of local ansesthesia is produced, but 
not enough for surgical purposes. By driving over 
the ether under atmospheric pressure, however, the 
surgeon can produce cold even 6° below zero ; and 
by directing the spray upon a half-inch test-tube 
containing water, he can produce a column of ice in 
two minutes. Such operations as the removal of 
small tumours, opening abscesses, and inserting 
sutures may be thus painlessly performed. 

John C. Thorowgood. 

COLEY’S FLUID. — See Erysipelas, Curative. 

COLIC.— Synon. : Fr. Coitgue ; Ger. DieKolik, 

Definition. — Originally having reference only to 
pain in the large intestine (ri K 6 \oy^ debased deriva- 
tive K 6 t\iK 6 s)t the term colic has been extended in a 
vague but useful way to include all pains in the ab- 
domen which have the following characters : — The 
pain is usually severe, and is described by the epithets 
^rp, griping, cutting, tearing, stretching, or twist- 
ing. It is paroxysmal, either completely ceasing at 
intervals, or rising and falling in severity. With a 
few exceptions it is not attended with pyrexia. In 
most instances, if not in all, it is due to violent and 
irregular contraction of unstriped muscular tissue. 

^Etiology. — Pain as thus defined may have its 
origin in stomach, intestine, gall-bladder and bile- 
ducts, kidney and ureter, and pancreas. 

1. Pain arising from disease of the stomach 
seldom has the characters of colic. But colic may 
occur in cases of pyloric obstruction from any cause, 
when the stomach-wall is hypertrophied, and also, 
though rarely, in association with hyperchlorhydria, 
in which condition it is possible that the pain is due 
to pyloric spasm. The gastric crises of tabes dor- 
salis may be included under this head, 

2. In the intestine colic occurs under many con- 
ditions. A common cause is lead-poisoning, which 
aflfords the best example of the characteristic pain 
due to spasm of portions of the bowel. Brass- 
workers also are liable to colic (see Brass-Poison- 
ing). Similar pain is produced by the violent peri- 
stalsis which is excited by the presence of hard 
faecal matter, undigested food, foreign bodies, or 
flatus in large quantity. In all forms of intestinal 
obstruction the pain, in an early stage at all events, 
is of the nature of colic. It is produced by many 
purgatives. It occurs also in inflammatory condi- 
tions of the bowel, in the enteritis due either to the 
ingestion of irritatii^ or indigestible material, 
unripe or over-ripe fruit, or decomposing food (see 
Poisonous Food), or to exposure to chill ; in the 
enteritis of children often produced by improper 
feeding ; in dysentery and ulcerative colitis, in cholera 
(Asiatic and English), and in mucous colitis. Attacks 
of colic may occur in the neighbourhood of the 
nght iliac fossa without pyrexia, and these have been 
attributed to spasm of riie wall of the vermiform 
appendix excited by a concretion or an accumu- 
mion of mucus. Typical colic also occurs in 
HenocIPs form of purpura, possibly produced by 
haraorrhage into the bowel-wdl (see Purpura). 
The nervous system also may be a factor. Thus in- 
tesdn^ pain is sometimes a manifestetion of the 
hystencal condition, and severe attacks may occur 
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in association with angio-neurotic oedema (see 
Anoio-nburotic CEdema). It is possible also that 
gout and rheumatism ma^ favour the occurrence of 
colic, though there is no justification for considering 
either of these blood -states as an immediate cause. 

3. Biliary colic is a common and severe form. 
It is due to the passive or impaction of a gall-stone 
in the cystic duct or common bile-duct. 

4. Renal colic is equally common and severe. 
In its typical form it is produced by the passage of a 
calculus down the ureter, but in many cases of renal 
colic the calculus is too large for descent, and it 
remains in the pelvis of the kidney or perhaps be- 
comes engaged in the commencement of the ureter. 
It must be remembered that a pain which closely 
simulates that of a true renal colic may be of the 
nature of neuralgia, and that similar attacks — 
‘ Dietl’s crises ’ — are sometimes associated with a 
movable or floating kidney, 

5. Pancreatic colic, a rare occurrence, is pro- 
duced by the passage or impaction of a calculus in 
the pancreatic duct 

Symptoms. — Pain having the general characters 
of colic thus occurs as a symptom of a large number 
of disorders, but the special characters belonging to 
the different groups must be recognised. (i) 
Gastric colic is loc^sed in the epigastrium. In 
cases of pyloric obstruction it may be clearly paro- 
xysmal, and peristaltic waves passing from left to 
right along the stomach may be visible, or gently 
rounded eminences may appear and disappear. In 
hyperchlorhydria any pain of the nature of colic is 
uncommon, but a severe spasmodic pain is occasion- 
ally met with, which is apparently independent of 
organic disease of the stomach. Such attacks are 
usually felt to the left of the middle line, and they 
may be located under the left costal mai^in near the 
apex of the heart. (2) Intestinal colic is most com- 
monly felt in the umbilical region, but it may shift 
from place to place, as the bowel moves and as 
different parts become affected. The following two 
classes must be recognised : — (a) Lead-colic , — The 
paroxysms of pain are severe and the patient may 
writhe and cry aloud. Between the paroxysms and 
after the subsidence of all acute pain, there remains 
a feeling of soreness or dull aching which is fre- 
quently limited to one side of the abdomen. Some- 
times relief is obtained by pressure, but in severe 
cases the abdomen often becomes too tender to be 
handled. As a rule the abdominal wall is rigid and 
retracted, and peristalsis is not visible. Obstinate 
constipation is the rule, and an action of the bowels, 
if obtained, is not necessarily a signal of relief. 
Flatus, however, may be pass^ either naturally or 
after an enema. Vomiting is usually associated 
with the height of the attack. The amount of urine 
is diminished. The face is commonly pale and ex- 
pressive of suffering, and perspiration often brealu 
out after a paroxysm of jw,in. Pyrexia is exceed- 
ingly rare. The pulse is seldom quickened, and it 
is often diminished in frequency : it may be enfee- 
bled, but sometimes its tension is raised. The radial 
pulses and the pupils are said to be often unequal. 
There may be a history of previous colic, other 
evidence of lead-poisoning may be present, and the 
characteristic blue line on the gums will certainly be 
observed* A lead-colic with hourly or even more 
frequent paroxysms of pain, obstinate constipation, 
and vomiting, may persist for some days or a week 
or more, but it yields to treatment and need not 
give rise to anxiety. See Lead-Poisoning. 
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(^) When due to the presence of hard fiscal mat- 
ter, flatus, or indigestible matenal, the colic has the 
same characters as when due to lead, but it is far 
less severe and relief is quickly obtained by an action 
of the bowels or even by the passage of flatus. 
Vomiting IS uncommon. The pulse is Sttle, if at all, 
affected. The abdomen tends to become distended 
rather than rigid and retracted, and the distension 
of some portion of the bowel, especially the caecum, 
may often be seen or recognised by its t3rmpamtic 
note on percussion There is sometimes constipa- 
tion which requires energetic treatment, but there is 
often diarrhoea, and such cases pass under the head- 
ing of enteritis. In the case of infants, colic is mani- 
fested by restlessness, screaming, drawing up of the 
legs, rigidity or distension of the abdomen, and 
vomiting, and there is usually constipation with an 
occasional attack of diarrhcea, or an excessive dis- 
charge of uric acid in the unne 

Appendicular colic is usually limited to the right 
iliac fossa, but it is sometimes felt above this region 
and in the right flank It may be attended with 
vomiting, but there is no p)nrexia Tenderness at 
‘ McBumey’s point ’ is commonly present 

(3) In biliary colic the pain is often accurately 
localised below the right costal margin in the 
region of the gall-bladder, but it may be more 
widely diffused over the right hypochondrium and 
lower thoracic region and about the angle of the 
right scapula Sometimes it extends over the 
epigastrium or up to the right shoulder and in rare 
cases even to the left shoulder The pain is usually 
more intense than in intestinal colic, and may be 
agonising It is attended with vomiting, sweating, 
and collapse Often there is shivering, and this is 
sometimes associated with a rise of temperature to 
103° F or more, so that a suspicion of malana may 
arise There is often tenderness on deep pressure 
under the right costal margin, and a distended gall- 
bladder may be felt Jaundice occurs if the common 
bile-duct IS blocked, and search should be made for 
gall-stones by careful sifting of the stools Such an 
attack of pain may last for an hour or so, and may 
not be related , or a series of attacks may occur 
with but slight intermissions for a week or more, 
and the association of such continued pain with 
severe vomiting may in itself be a danger in weakly 
individuals 

(4) A renal colic commences in the flank, and, in 
typical cases associated with the actual descent of a 
calculus into the bladder, it may be observed to 
pass down the course of the ureter and is felt in the 
testicle and inner side of the thigh In other cases 
when the calculus does not leave the pelvis of the 
kidney, the pain remains more nearly limited to the 
flank occupying both anterior and posterior aspects, 
so that if forther evidence is wanting it may be 
difficult on the right side to distinguish it from a 
biliary colic In rare cases the ^in has been 
refened to the opposite kidney. The pain is as 
intense as in biliary colic It is similarly accom- 
panied with vomiting, sweating, shivenng, and 
collapse, but pyrexia is less common. Mictuntion 
IS usually frequent and may be painful, and the 
urine often contains blood. The affected flank is 
tender. An attack may last for an hour or it may 
continue for a day or two Sudden relief is some- 
times experienced as the stone passes into the 
bladder. The influence of bodily movement in 

recipitatmg an attack of renal colic may sometimes 

e noted. If a calculus remains in the kidney, the 


presence of albumen, pus, blood, and crystals of 
unc acid or calcium oxalate in the unne may be an 
important aid in diagnosis. See Renal Calculus. 

(5) The pain produced by a pancreatic calculus is 
deeply situated in the epigastnum, with a tendency 
to radiate towards the spine and the left scapula. 
It may be indistinguishable from biliary colic, but in 
comparison with this it is exceedingly rare. As a 
rule no other symptoms are present, but if secondary 
change is set up m the pancreas there may lie 
wasting with loose stools containing fatty acids, 
or glycosuria. By blocking of the duct a cyst may 
be subsequently developed See Pain in Visceral 
Disease 

Diagnosis. — Colic is thus a ^mptom common to 
many morbid conditions. Of many of these dis- 
orders which have been already enumerated, the 
nature is obvious. But m others the pain may be 
for a time the only symptom, and it may be difficult 
to ascertain its on^n. The distmction between 
these five forms of colic is made (i) from the 
previous history of the patient, (2) from the position 
of the pain, (3) from the presence or absence of 
other signs or symptoms pointing to gastnc, intes- 
tinal, biliary, renal, or pancreatic disease. The 
occasional difficulty in distinguishing between a 
biliary and a renal colic in the right side has been 
mentioned Difficulty may also be experienced in 
the case of appendicular colic, when the pain is not 
accurately localised in the right iliac fossa {see 
Appendicitis). In gastric pain the existence of 
tabes dorsalis in an early stage must never be 
overlooked The association of cohc with con- 
stipation and the passage of mucus forms a definite 
type of disease (mucous colitis) {see Colitis, 6. 
Mucous Colitis) The most important point, however, 
in view of the necessity of early surgical interference 
is the distinction between the vanous forms of cohc, 
especially simple intestinal cohc, and the early 
pains of intestinal obstruction In many cases 
neither the history of the patient nor the position of 
the pain serves as a reliaole guide, and a diagnosis 
of intestinal obstruction must rest on greater con- 
stitutional disturbance, rapid pulse, dryness of the 
tongue, facial expression, absolute constipation, 
more urgent vomiting, greater tendency to disten- 
sion of the abdomen, and visible peristalsis. On 
the other hand the passage of flatus in non- 
obstructive forms of cohc must be remembered In 
infants showing cohc, the possibility of intussuscep- 
tion must be l^me in mind, and the occurrence of 
frequent straming, the passage of blood, and the 
presence of an abdominal tumour should be 
recognisable. 

Treatment. — In severe colic from any cause, 
opium or morphine (hypodermically) roust used, 
and m most cases this may be supplemented with 
advantage by the local application of warmth. 
This treatment, however, is mrected merely to the 
immediate rehef of pain, and it has limitations. 
The origin of the pain must be ascertained, and so 
far as possible the primary disease, whether gastric, 
intestinal, biliary, pancreatic, or renal, most receive 
appropriate treatment More particularly in an 
mtestinal colic whether due to 1^-poisoning or to 
irritating or indigestible matenal, though morphine 
is often necessary and beneficial, attempts should be 
made from the first to obtain a free action of the 
bowels. For this purpose an ounce of castor oil 
guarded by the addition of 15 minims of tincture of 
opium should be given and repeated if necessary, or, 
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if vomiting interferes with this, enemata should be 
used. But cautious observation is requir^ if there 
is any ground for suspecting the existence of 
intestinal obstruction. « 

Herbert P. Hawkins. 

COLITIS. — Synon. : Fr. Co/ite; Ger. Eni- 
zundung der SchleimhatU des /Colons, 

Definition. — Under the heading colitis are 
collected a large number of diverse conditions, 
which are loosely linked together by the presence 
of some d^ree of inflammation of the colon. Six 
groups may be recognised. 

1. Catarrhal Colitis without ulceration. 
{a) The early stage, or it may be one distinct form, of 
tropical dysentery fells under this head, {d) Apart 
from this specific affection a simple colitis is uncom- 
mon, but in cases which are described under the 
term ‘ enteritis,* and which have the same causation 
as that condition, the colon is often affected as well 
as the small intestine. In some such cases it may 
be inferred from the situation of the pain and 
tenderness that the colon is indeed the chief seat of 
the trouble. This form is not uncommon in 
measles ; and persons who have suffered from true 
dysentery are particularly liable to attacks of simple 
colitis. The main sjrmptom is diarrhoea, which may 
be accompanied by the passage of blood and mucus. 
There is griping pain, tenderness in some part of 
the course of the colon, a furred tongue, and some- 
times pyrexia. The condition is seldom severe, 
and a quick recovery in all but the dysenteric cases 
is the usual termination, (c) A similar colitis may 
be set up by the medicinal use of mercury and 
arsenic in large doses, (d) The diarrhoea which is 
apt to occur in association with septicaemia, pyaemia, 
chronic nephritis, and more rarely pneumonia, may 
arise from colitis, and after death the mucous 
membrane of the colon may show hyperaemia, 
swelling, and haemorrhages. 

2. Ulceration of the Colon. — (a) Inflamma- 
tion and ulceration of the colon occur in typhoid fever 
and dysentery, and as a result of tuberculosis and 
carcinoma, {h) The colitis of septicaemia, pyaemia, 
chronic nephritis, and pneumonia may pass on to 
the formation of ulcers, (r) In chronic nephritis, 
more particularly in the interstitial form of the 
disease, ulcers occasionally occur both in colon and 
in small intestine, when there is but little appear- 
ance of a general colitis. Such ulcers may possibly 
arise from haemorrhage into the submucous tissue 
and subsequent necrosis of the mucosa. The im- 
portance of this condition lies in the fact that it 
may be the cause of death by perforation and 
peritonitis, {d) Ulceration, especially in the 
caecum, is a common occurrence when the bowel is 
much distended as a result of long-continued ob- 
struction. In such cases perforation readily occurs, 
and the symptoms of obstruction are then replaced 
by those of a general peritonitis, (o) Ulceration 
arising in the solitary follicles is occasionally found 
in the post-mor-tem room in cases of severe intestinal 
disease of any kind. Such a follicular ulceration is 
probably a late phenomenon, and it has no clinical 
importance. (/) Rare cases have been recorded of 
ulceration of the colon in connection with chronic 
cerebral or spinal disease, and it is possible that it 
is d3rstrophic in origin. (^) Ulcers arise also by 
vascular disturbance. Thus the venous hyperaemia 
which occurs in cirrhosis of the liver may lead to 
ulceration both of large and small intestine. Em- 


bolism, thrombosis, and atheromatous narrowing of 
mesenteric arteries are also rare causes, but they 
are apt to produce gangrene of the bowel-wall 
rather than localised ulceration. 

3. Uloeratlve Colitis.— This affection requires 
separate description as being a well-defined morbid 
entity, for which this general name must be 
retained until its specific cause has been discovered. 

iETiOLOGY. — No specific cause of ulcerative 
colitis is known, but its close resemblance to amoebic 
dysentery is suggestive. It occurs in temperate 
climates, in town and country ; and it has no 
apparent relation with water-supply, locality, or 
season. Both sexes are liable, females perhaps 
more so than males, and though cases have been 
known under the age of 20 and over 50, it generally 
occurs during middle life. 

Symptoms. — The first and most marked symptom 
is diarrhoea. The bowels are open three or four 
times in the day, sometimes much more frequently. 
There may be short periods of constipation in an 
early stage, during which the stools are partly 
formed, and this effect may sometimes be produced 
by treatment, but as a rule the motions consist of 
brown offensive fluid with little or no solid fsecal 
matter. Blood is commonly present, either just 
reddening the fluid, or in small clots, or in large 
amount, and hoemorrhage has been known to be 
the immediate cause of death. Mucus is not com- 
monly seen except in an early stage. There is 
seldom the rectal pain or tenesmus which is met 
with in dysentery, but abdominal pain of a griping 
character is a common feature and it may be \try 
severe. It is generally connected with an action of 
the bowels, but is sometimes more constant. The 
tongue is covered with dirty white fur, and in a late 
stage becomes dry. The temperature may be 
normal throughout, but occasionally there is a 
moderate p)n*exia. The abdomen is often slightly 
distended and sometimes tender ; and owin^ to 
the thinness of its wall peristalsis is often visible. 
An ulcer may sometimes be felt per rectum. 
There is progressive emaciation, anaemia, and 
cardiac failure, and death occurs from exhaustion, 
or more rarely from haemorrhage or perforation and 
peritonitis. Hepatic abscess is rare. In many 
cases a fatal event is reached in two months. 
Sometimes, however, the disease undergoes tem- 
porary abatements, so that the history may extend 
over a year or more, but it is doubtful if a permanent 
recovery ever occurs. 

Morbid Anatomy.— The ulceration is usually 
found to be extensive, so that the appearance to the 
naked eye does not differ from that of dysentery. 
Ulcers having muscular tissue for their floor may 
be found in the whole length of the colon (rarely in 
the small intestine), the remaining mucous mem- 
brane being represented by islands or polypoidal 
tufts of cedematous tissue, of which the edges are 
often somewhat undermined. Less commonly the 
ulceration may be limited to a part of the colon, or 
a single large ulcerated patch may be found. If 
opportunity arises for examination in an early stage, 
general hyperaemia and swelling of the mucous 
membrane are found, and the appearance of the 
ulcers at this time suggests that they arise by a 
necrosis of this layer secondary to the accumulation 
of inflammatory products in the submucosa. The 
liver is eenerally fatty, the cardiac muscle is often 
pale and soft, and in many cases some degree of 
chronic interstitial nephritis is present. 
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4. U iodPati ve Colitis of Asylums.— It is not 

certainly known that this disease is distinct from the 
sporadic ulcerative colitis already described, but it 
deserves separate notice from its importance in re* 
lation to the treatment of the insane. Until th/e 
specific causes of these affections and of tropical 
dysentery are known, it is impossible to adopt a 
scientific classification. 

i^TiOLOGY. — The disease occurs in epidemics in 
larce asylums, and in some of these institutions it is 
endemic, a few cases occurring every year. As a 
rule the patient attacked has been an inmate of the 
asylum for some years, but he may fall a victim 
within a few days of admission if an outbreak of 
the disease is in progress at the time. Both sexes 
are affected, and though it occurs at any age the 
average age of patients attacked is about 50 The 
disease shows no relation to any special form of 
mental derangement, but the feeble are more liable 
to It than the strong, and the general health of the 
patient is an important factor. Some observers 
have noted a special prevalence during late autumn 
and early winter or in cold weather Medical 
officers and attendants are very rarely affected, but 
nurses whose duty it is to adminster rectal injections 
have occasionally developed colitis. 

Bearing on the question of infectiousness, there is 
strong evidence to show that diminution of the disease 
has followed the adoption of measures ensuring the 
isolation of patients and the complete disinfection 
or destruction of excreta and soiled linen No 
specific cause, protozoic or bacterial, is known, but 
suspicion has been thrown on Bacillus enteriditis 
sporogenes and on a virulent form of Bacillus coli 
communis. The origin of the disease is obscure. 
Some epidemics have been clearly connected with 
defective sanitation. A localised outbreak has been 
known to occur in one block of a large asylum and 
to cease abruptly upon the discovery and repair of a 
leaking sewer placed in a subway which was in 
communication with the ventilating chamber of the 
wards affected On the other hand, in some in- 
stances no samtary defect has been discovered, and 
the disease has made its appearance in the newest 
and most perfect asylum, and has there accounted 
for 6 per cent, of the deaths. There is no evidence 
to connect it with impure water, milk, or food. 

Symptoms. — In its clinical characters, at any 
rate during an epidemic, this disease bears a closer 
resemblance to tropical dysentery than does the 
sporadic form of ulcerative colitis. In isolated 
cases an initial diarrhoea which may attract little 
attention is a common feature, and in this stage the 
stools contain feecal matter. But during an epidemic 
the onset is more sudden and severe, and the stools 
from the first consist of a thin offensive fluid with 
blood and mucus and occasionally sloughs. Vomit- 
ing often occurs at the commencement. There 
is considerable abdominal pam and sometimes 
tenesmus. A rigor may mark the onset of the 
disease, and there is commonly a moderate pyrexia 
throughout. Hepatic abscess is of occasional occur- 
rence, but has not the frequency met with in tropical 
dysentery. Pneumonia, lobar or lobular, is a 
common and grave complication, and the kidneys 
are often found to be arrhotic, as is the case in 
^radic ulcerative colitis. Perforation is rare. 
The mortality varies between 15 and 75 per 
cent., and it is thus less fatal thw the ijporadic 
dbease. On the other hand, it is usually much 
more acute : an attack may prove &tal in a few 


days, and is often fistal in two or three weeks. 
Some cases, however, ran on for many months 
before death occurs. 

Morbid Anatomy. — In cases which die in an 
early stage the mucous membrane of the colon is 
found to be uniformly reddened, swollen, and 
covered here and there with a layer of blood- 
stained mucus. Membranous patches may be 
present which consist of infiammatory exudation, 
and necrosed superficial tissue. In later stages 
ulcers of varjring size and depth are found in all 
parts of the colon, especially at the flexures, and the 
undermining of their edges is very marked. The 
small intestine is simultaneously affected with much 
greater frequency than in the sporadic disease. 

5 Croupous or Diphtheritic Colitis. — By 
this term is meant an inflammation of the colon 
which leads to the formation of a membrane upon the 
mucous surface, consistmg of a fibrinous exudation 
and of necrosed mucosa. Such a membrane may 
be present here and there in the form of scattered 
flakes seated upon a reddened base, or it may be a. 
thick continuous grey sheet covenng many square 
inches of the mucous surface, and in such cases the 
whole thickness of the bowel-wall may be swollen, 
reddened, of doubtful vitality, or actually gan- 
grenous. 

Such a condition occurs, though rarely, as a 
primary disease. Its cause is unknown, though it 
IS reasonably attributed to bacterial agency The 
symptoms have a close resemblance to those of 
intestinal obstruction or pentonitis. The onset is 
sudden, being marked by abdommal pam and 
distension with vomiting. There is generally ab- 
solute constipation, though flatus may be ps^sed. 
Collapse sets in and rapidly ends m death. 

Much more commonly the condition is found 
unexpectedly after death from such diseases as 
septicaemia, pyaemia, pneumonia, and chronic 
nephritis, in connection with which simple cobtis 
and ulceration have been already mentioned. It 
may be caused also by severe abdominal injury and 
by the swallowing of corrosive fluids, and it has 
been met with in diabetes mellitus, and in associa- 
tion with carcinoma of the colon. It 1$ marked by 
diarrhcsa and occasionally by the passage of blood, 
but arising as it usually does m a late stj^e of 
other diseases it often escapes attenuon. 

6 Mucous Colitis. — The name ‘ mucous colitis * 
IS given to an aflection which is characterised mainly' 
by the passage of mucus in laige quantity. 

^Etiology — It occurs moat commonly in adults- 
between the of twenty and forty, and it is fiur 
more common in women ^an m men. It is by no 
means rare, but it is not often seen in hospital 
practice. The patients affected are usually nervous* 
and excitable, with a tendency to dyspepsia and 
neurasthenia, and the disease is apt to lead thjem to* 
depression and hypochondnasis. It is frequently 
associated with catarrhal appendicitis. Its nature 
IS unknown, but from its long coarse, its constant 
associauon with constipation, and the negative 
character of the few observations that have been 
made, it is perhaps more reasonably Mnaidexed as* 
a nervous disturbance than as«,aa inflammatory 
aflection of the bowel 

Symptoms.— In the best marked examples the 
patient who has commonly sufiered from constipa- 
tion for many years expenenoes defin^ attacks of 
abdominal pain and passage of muciia» which may 
last a week or moret and wbieh may appear two or 
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three time^ a year or may recur at such short 
intervals that life becomes a burden. The pain is 
of a piping nature and may be very severe. It is 
usually worse before and during the act of defaeca* 
tion, me completion of which often seems to afford 
relief. It may be referred to any part of the 
abdomen I and it is often felt in one or other of the 
iliac fossae. If the pain and tenderness are limited 
to the right iliac fossa, a close resemblance to 
appendicitis is established, and in many cases both 
conditions are present. The abdomen is often 
somewhat distended, and the site of the pain may 
be tender on pressure. Sometimes there is nausea 
and even vomiting. I^exia is rarely noted. The 
mucus may be passed in pellets or masses, but 
sometimes it is discharged in the form of tough 
translucent tubular casts of the bowel from an inch 
to a foot in length, which may be unfolded under 
water and consist of mucus embedding degenerate 
epithelial cells, fsecal particles, and phosphatic 
crystals. Occasionally a little blood is passed. 
Such an attack slowly subsides, and the patient 
returns to the previous state of comparative health 
marred by constipation, ansemia, and listlessness 
or depression. 

More commonly, however, the attacks are not 
so sharply defined, but even in these slighter cases 
the association of constipation with pain and the 
passage of mucus are to be recognis^ by careful 
observation. On the other hand, rare cases have 
been recorded, in which the attacks have been so 
frequent and severe that the resulting exhaustion 
has led to death. 

Mucous colitis is always intractable. It certainly 
may disappear, but it often continues for many years 
uncheckM by any form of treatment. 

Treatment.— A simple colitis should be treated 
on the lines laid down as regards enteritis. But in 
the cases which occur in those who have had dysen- 
tery it is advisable also to wash out the large l^wel 
daily with two or three pints of saturated boric-acid 
solution at a temperature of 98° F. 

The treatment of ulcerative colitis is unsatisfactory. 
Absolute rest in bed, with a diet mainly consisting 
of milk, is essential. No specific cure is known, 
and bismuth subnitrate in twenty- to thirty-grain 
doses, with enough opium or compound ipecacuanha 
powder to control the pain and diarrhoea, seems to 
give the best results. If a patient is seen who pre- 
sents undoubted symptoms of the disease in an early 
stage, it is well to consider the propriety of making 
an artificial anus above the caecum, a step which 
gives rest to the diseased portion of the bowel and 
allows of thorough fiushing with boric-acid solution 
or creolin. 

In * a^lum-colitis * the same medicinal treatment 
may be employed, or a mixture containing salol, 
salicylate of bismuth, and compound ipecacuanha 
powder may be used, in conjunction with large rectal 
injections of a solution of boric add. In view of the 
rapid exhaustion, every effort must be made at the 
outset to maintain the patient’s strength by suitable 
food and alcohol. 

In mucous colitis the main efforts must be directed 
to the improvemeiit of the general health. A simple 
and regular diet must to arrang^, from which 
there should be no departure* The plan of life 
must be ^ healthy as possible, and companions uid 
surroundings must be bright and cheerful. A change 
of scene and absence from home is often beneficdaL 
In some cases a coarse of massage, with tonic treat- 


ment, will be of use, and in all cases every effort 
must be made to lessen the constipation without 
the use of strong purgatives. There is evidence to 
show that bismuth salicylate and salol are of some 
service in diminishing the frequency of attacks. 
Daring a severe attack the pain must be combated 
by hot fomentations, and belladonna may be admini- 
stered, but the use of opium in such patients is to 
be avoided, as its discontinuance will be difficult. 
Small doses of castor oil are of use in aiding the 
expulsion of mucus, and lar^e injections of boric- 
acid solution at 98® F. administered by gravity may 
prove beneficial. Herbert P. Hawkins. 

COLLAPSE. — Definition. — Collapse is a con- 
dition of extreme depression of the nervous system, 
especially of the cardiac and respiratory centres. 
It is usually due to powerful afferent stimuli, but 
may be produced by slighter impulses, if preceded 
by conaitions tending to exhaustion. Its chief 
manifestations are those of mental and physical 
prostration. 

Relation to Shock. — The terms * collapse ’and 
* shock ’ are often used indiscriminately in reference 
to conditions of sudden prostration due to injury of 
any kind. They are not, however, synonymous 
terms. Shock is essentially a reflex vaso-motor para- 
lysis with cardiac inhibition, the effect being pro- 
duced through the vagi, depressor, and other nerves. 
The venous system thus becomes intensely congested, 
the condition being virtually equivalent to the oc- 
currence of an internal haemorrhage. The output 
of blood from the heart is diminished, and the 
resulting diminution of arterial pressure causes acute 
arterial anaemia, in which the brain, muscles, skin, 
&c., partake. Combined with this anaemia is inhi- 
bition (i.e. slowing) of the heart’s action, and les- 
sened frequency of the pulse. But the flow of blood 
from the veins into the heart being deficient, the 
pulse, instead of being infrequent and full, becomes 
infrequent and weak. Thus the heart has less work 
to perform as measured by output, and its pause or 
recuperative period is longer; hence it does not 
become exhausted. In collapse^ failure of the heart 
and respiration of central origin is the essential 
feature, as shown by the frequent weak pulse and 
shallow breathing. Shock may precede, merge into, 
and terminate in collapse, or the latter may result 
directly from the cause of the shock if it is prolonged ; 
but shock is neither a necessary antecedent nor an 
invariable accompaniment of collapse. 

Pathology. — When an intense stimulus of a 
certain nature reaches the cardiac and respiratory 
centres in the medulla, it sets up such a profound 
disturbance as to cause either immediate death or 
intense depression of the centres ; consequently, a 
sudden breakdown occurs in the functions of the 
circulatory and respiratory organs. Such impulses, 
however, are not confined to these centres, but are 
diffused, involving all the central nervous system in 
varying degrees j hence, all the bodily functions are 
demoralised, or may be completely destroyed. 

If the centres have been previously subjected to 
overwork, or have been insufficiently nourished, the 
disturbance which results from a given afferent im- 
pulse will be more profound, and a slighter impulse 
will be neoessa^ to produce a serious disturbance. 
Cerebral anaemia, resulting from' haemorrhage or 
any other cause, will therefore tend to increaSftrthe 
effect of a given impulse and will retard recovery of 
the centres from their exhausted condition. 
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The cause of the Collapse may at same time 
cause cardiac inhibition or vaso^motor breakdown, 
but neither of these conditions is essential to the 
production of collapse; they tend to prolong the 
condition or to intensify it by retarding the recovery 
of the nervous centres. Owing to the exhaustion of 
the vanous centres in the brain, the heart’s action is 
weakened ; respiration is feeble and shallow, sensa- 
tion IS blunted, voluntary motion is m abeyance, 
and a fall in animal heat takes place as a conse- 
quence of the diminished metabolism. The rapid 
action of the heart proves that its action is not 
usually inhibited ; it is rather the cardio-inhibitory 
centre which is paralysed. 

^Etiology. — The chief cause of collapse is injury 
in some form or other, and the intensity of the con- 
dition varies with ( i ) The nature and seventy of 
the injury , (2) the importance of the part injured ; 
(3) the nervous susceptibility of the person injured ; 
and (4) the anticipation of, or unexpectedness of, 
the injury 

1 The seventy of the injury is dependent upon 
both Its superficial extent and its depth Thus, if 
the lesion involve an extensive area it affects nume- 
rous nerve-terminais, which are especially sensitive 

arts of the nervous mechanism ; while, on the other 

and, the greater the depth the greater must have 
been the violence applied 

The nature of the instrument used and the 
character of the injury are important factors ' thus, 
a large superficial burn or scald, especially of the 
trunk, or head and neck, results in severer sym- 
ptoms than complete incineration of a limb Severe 
lacerations, crushes, and gunshot wounds cause 
more disturbance of function than incised wounds. 
In cases of amputation collapse is greater the closer 
the site of severance to the trunk, as thereby a 
greater number of nerve-fibres are injured 

2 The impoftance of the part injured — Injuries 
to the brain and spinal cord result in the most pro- 
found collapse, but the symptoms due to the local 
lesion are of such importance that the condition is 
not so descnbed. In other cases, the more essential 
to life the organ injured, the nearer it is to the 
cerebro-spinal axis, and the closer its connection 
with the sympathetic system, the greater is the col- 
lapse produced Injuries to the heart, vagi, and 
al)dominal viscera, as well as crushing of joints and 
of the testicle, result in intense collapse 

3 The Nervous Susceptibility of the Individual, 
Age, race, sex, occupation, temperament, moral 
tone, previous ill-health, the presence of pain, and 
idiosyncrasy, are all factors which modify the effect 
of injury. The greater the culture and the more 
* highly strung ’ the individual, the greater will be 
the liability to collapse Outdoor occupations and 
constant exercise tend to nullify the effect of injury ; 
indoor occupations and sedentary living to increase 
It Experience shows that criminals of a low type 
bear severe operations and injury with equanimity 
and fortitude , and that meraliers of white races 
suffer severe collapse from injuries which would 
affect savages, negroes, and certain Eastern tribes 
but slightly The very young and the aged are 
especially liable to suffer from collapse Idiosyn- 
crasy IS shown in the collapse which in some persons 
follows the passage of a urethral bougie or small 
operaUons u^n the urinary tract 

Previous good health, and exultation and sacceas 
at the moment of infliction of the injury, as opposed 
to dejection and defeat, tend to prevent the occur- 


rence of collapse. Any cause, in brief, which tends 
to good health and against exhaustion wiU decrease 
the injunous effect upon the vital centres. 

4. The anticipation of an imMndmg mjury really 
increases the nervous susceptibility of the persop, 
and tends to exhaustion. 

Besides traumatism arising from without, certain 
conditions, such as the passage of gall-stones and 
renal calculi, torsion of the pedicle of an ovarian 
cyst, rupture of the sac of an ectopic pregnancy, 
and lesions involving the abdominal organs, such 
as strangulated hernia, intussusception, and acute 
pentonitis, cause severe collapse. Certain poisons, 
such as tobacco, ptomaines, and other gastro-mtes- 
tinal imtants, may also produce this condition . it 1$ 
further met with in many acute diseases, such as 
cholera. Intense and prolonged pain will of itselt 
produce collapse 

The main causes of collapse may be classified as 
follows — 

{a) Cardiac Causes — These include (l) injury to 
the heart by gunshot, stabs, or fractured nbs , (2) 
injury to the vi^ or their mam branches by blows, 
wounds, and operations on the neck or larynx ; (3) 
lesions of the cardiac centre in the medulla, pro- 
duced by gunshot, fractures of the skull, &c. ; and 
(4) direct paralysis of the cardiac muscle by inhala 
tion of excessive doses of chloroform 

(b) Respiratory Causes^ such as (J) injury to the 
thorax, producing collapse of the lung ; (2) lesions 
involving the respiratory mechanism, such as injury 
to the phrenic nerves; (3) injuries affecting the 
respiratory centre in the medulla ; (4) mechanical 
interference with the exchange of gases; and (5) 
excessive doses of ansesthetic drugs arresting respira- 
tory action 

{c) Excessive hamorrhagg, especially venous 
Haemorrhage may also be a cause of collapse, 
independently of the amount of blood lost, and 
therefore apart from the production of cerebral 
anaemia, as is seen in cases of slight intrapentoneid 
haemorrhage 

{d) Faso-motor CauseSy such as transverse section 
of cord, and division of the splanchnic nerves. 

Symptoms — These vary with the seventy of the 
collapse All degrees are seen, from the trifimg 
amount met with in acute febnle diseases, mamfested 
by peripheral coldness, to the most intense form 
where the patient scarcely differs in outward sem- 
blance from a dead body, and vitality is reduced 
to a minimum In a severe case of collapse the 
expression is anxious and dull ; the face is deathly 
pale and drawn, with well-marked furrows; the 
eyes may be sunken and the tissues relaxed. 
Consciousness is often unimpaired . it may, however, 
be hazy or seemingly benumbed, but if pressed the 
person will usually respond to quesUons in a coherent 
manner. The voice is weak and low, and may be 
slightly hoarse. The skin is cold and clammy : the 
forehead especially may be moist ; the amount of 
sweating is said to be increased if there be haemor- 
rhage. 

The eyes are dull and glas^, staring or languidly 
rolling about, giving a superacial impression that 
the person is looking about the room intelhgentlv. 
The conjunctive may be insensitive. The pupils 
are usually dilated and react sluggishly to ^ht ; 
in very severe cases they may not react at alL 
The pulse may be impercepUble and the heart’s 
action maudible. ^ When piesrat the pulse 
and weak, often irregular and thready. Respiratioa 
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is shallow, feeble, slow, and irregular, with occa- 
sional sighing or gas^ng inspirations. The nostrils 
arc dilated and quivering. The temperature is 
usually slightly subnormal (98® to 96° F. or lower) j 
the fall is greater if there be much haemorrhage, and 
in elderly persons. 

The patient lies on his back making no voluntary 
effort, and if a limb be raised from the bed it flails 
back again as if dead. The sphincters may ^ re- 
laxed and the urine and faeces voided involuntarily ; 
or there may be retention of urine. 

The temperature of the internal organs varies ; 
collapse may occur along with high internal tem- 
perature, as in Asiatic cholera, or the converse may 
obtain, as is frequently seen in fatal cases. 

In these the pulse and respiration get gradually 
worse, and death ensues from pure asthenia. If 
recovery occurs a modified stage of reaction appears, 
when the general condition improves, and there may 
be vomiting and slight rise of temperature : this 
stage is best marked in cases associated withhaemor- 
rhs^e or vaso-motor disturbances. For treatment 
and differential diagnosis see Shock. 

P. L. Daniel. 

COLLAPSE, Pulmonary. — A condition in 
which the lung is more or less devoid of air. See 
Lung, Collapse of. 

COLLIQUATIVE NECROSIS [colliqueo, I 
melt) is the name ^ven to the process by which 
certain cells in dying break down into a fluid 
material ; the most typical instance is seen in 
cerebral softening due to vascular occlusion. It is 
here due to a simple retrogressive change after death 
of the cells, but it may also be produced by the 
action of bacteria, as in some forms of gangrene. 

COLLOID (K<(AAa, glue; and tUos, like). — A 
peculiar product resembling in some of its characters 
thin glue or jelly, and found associated with cancer 
and other forms of new-growth. See Cancer ; and 
Degeneration. 

COLLOID MILIUM. — Synon. ; A/iViw/;/ Colloids 
Colloid disease, or degeneration of the skin. 

Definition.— A very rare disease of the skin 
characterised by the development of small tumours 
chiefly rohnd the orbits. 

^Etiology, — Colloid milium is of equal fre- 
quency in the two sexes. It never appears before 
puberty, and is not associated with any affection of 
the general health. It is not a disease of the 
sebaceous glands and has no relationship to common 
milium, although its ori^nal describer, E. Wagner, 
considered it as a colloid degeneration of Milium- 
bodies. 

Symptoms and Course. — It consists of small 
cyst-like formations embedded in the skin and 
varying in size from a hemp-seed to a split-pea; 
thw are usually distinctly yellow in colour, glistening 
and semi-translucent, while the epidermis over them 
is uniwoken and shows no excretory opening. 
Upon incision gelatinous material is extruded. The 
little growths ^ve rise to no subjective symptoms. 
Their disj^bution is characteristic : — they are always 
present in greatest abundance, and sometimes in 
^oups, around the orbits and on the contiguous 
^lts of the cheeks, nose, forehead, and zygomatic 
r^ibns. More rarely they have been seen on and 
benind the ears, and even on the neck and arms 


(Liveing). Perrin has observe'd them on the backs 
of the hands and on the ocular conjunctivas. 

As a rule they are indolent and persist indefinitely, 
but sometimes they undergo spontaneous absorption 
or, on the other hand, suppurate and dry up, 
leaving very faint pits. 

Pathol<»y.— Payne considers that the colloid 
chanp begins in isolated foci deep in the corium, 
which are nothing else than the degenerated sweat- 
glands themselves ; thence the colloid degeneration 
extends through the connective tissue to the 
epidermis. Philippson thinks the degeneration is 
one of heterotopic epithelial cells, cutoff during the 
development of the corium, and has attempt^ to 
demonstrate that pathologically the disease is 
identical with adenoma of the sudoriparous glan'ds ; 
his views have, however, received no support. 

Differential Diagnosis. — The glistening and 
translucent characters of the small growths, the 
gelatinous nature of their contents, as well as their 
more general distribution, serve to distinguish them 
from Xanthoma. See Xanthoma. 

Treatment. — In most cases no treatment is 
called for or advisable. Destruction by caustics 
and electrolysis or removal by erasion or excision 
may, in exceptional cases, be resorted to, but 
necessarily leave visible scarring. 

J. J. Pringle. 

COLON, Diseases of.— Colitis ; and 
Intestines, Diseases of, 

COLORADO SPRINGS In Colorado, 
U.8.A. — A clear, cold, and very bracing climate, 
with great dryness and diathermancy of the 
atmosphere ; 6,028 feet above the sea. No snow 
in any quantity, and consequently no snow-melting 
season. Dry and dusty winds in spring. Camping 
out at nearly all seasons tolerably safe. A high- 
altitude station, useful in asthenia and in chronic 
phthisis, especially with limited lesions and no 
pyrexia. The name of * springs ’ is added from the 
proximity of Colorado City to Manitou Springs, six 
miles distant. See Climate, Treatment of Disease 
by. 

COLOUR-BLINDNESS.— A defect of vision, 
the subject of which is unable to distinguish certain 
colours. See Vision, Disorders of. 

COMA (xwfio, deep sle^). — A condition of 
profound insensibility. See Consciousness, Dis- 
orders of. 

COMA VIGIL {KSiuutf deep sleep; and v(§77^ 
wakeful). 

Definition. — A symptom, or set of symptoms, 
where continuous sleeplessness is associated with 
partial unconsciousness. 

(^ma vigil occurs towards the end of diseases in 
which the nervous system is involved either directly 
or indirectly, especially where sleeplessness has 
been a symptom in the earlier part 01 the disease. 
Thus it frequently appears towards the end of an 
attack of typhus or of delirium tremens, when these 
are about to terminate fatally. 

Symi^OMS, — The patient lies quiet with his eyes 
half-cloSed, inattentive to eveiything around, but 
not absolutely unconscious. If the eyelids are 
touched, thw are closed, and perhaps the head is 
slowly turned away. The eyes have a dull, half-glazed 
look, and slowly follow any moving object near 
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them The pupils are neither much dilated nor 
contracted, and they move under the influence of 
light, but very slugmshly. The mouth is generally 
somewhat open and dry, as are also the lips The 
power of swallowing is much impaired * if a small 
quantity of fluid be put into the mouth, an effort is 
made after a short time to swallow it, and this effort 
IS for a time successful ; but after the ^miptoms 
have been present for some time, the effort is so 
feeble that no result follows. The patient lies 
mostly on the back ; if turned on the side, he either 
remains as placed, or often slowly turns to the 
former position The limbs are occasionally moved 
a little ; and if the hand or arm be raised, a slight 
resistance is offered If the bladder or rectum be 
emptied, there is slight consciousness of the act, as 
if a feeling of discomfort preceded it The pulse is 
quick and weak The respirations are weak, but 
otherwise normal The symptoms continue un- 
broken throughout, nothing like natural sleep 
occurring 

Pathology — As being little more than a 
symptom, coma vigil has, stnctly speaking, no 
pathology It seems to coincide with the gradual 
suspension through exhaustion of the functions of 
the nervous centres ; the cerebral hemispheres being 
nearly if not quite inactive, while the action of the 
rest of the centres is kept up weakly but con- 
tinuously, till the little remaining nervous power 
IS exhausted, when death ensues It differs from 
coma, inasmuch as in the latter the medulla oblon- 
gata IS the only centre left active, the functions of 
the rest being entirely suspended It differs from 
■concussion, inasmuch as the symptoms of the latter 
attending the temporary unconsciousness are more 
those of irritation than of pure suspension of 
function 

Diagnosis — Coma vigil is distinguished from 
coma by the presence of a certain amount of con- 
sciousness, by the quick pulse, and by the absence 
of stertorous breathing It is distinguished from 
concussion of the brain by the pupil not being 
contracted, by the history of the case, and by the 
absence of coldness of the skin and of any sign of 
shock 

Prognosis — The prognosis is unfavourable • 
coma vigil is almost invariably a fatal symptom It 
may last from a few hours to three or four days ; 
from twenty-four to forty -eight hours being the most 
common duration It may deepen into actual 
coma , but more usually the symptoms change but 
little, save that the pulse becomes quicker and 
weaker, and the respiration more feeble, and death 
by asthenia then results 

Treatment — Coma vigil does not call for 
treatment directly itself, but is an urgent indication 
for nutritive and stimulant measures calculated to 
•relieve the pnmary disease 

John Banks. 

COMBINED DEQENERATION OF THE 
SPINAL CORD — Synon. : Changes in the spinal 
cord in cases of profound ansemia. Ger. Combtnirtm 
Strangerkrankung des Ruckmmarkes, 

Definition. — Under this title a sub-acute 
•disease of the spinal cord has been described in 
which tracts of different function are concomitantly 
^ected. 

^Etiology. — The disease most commonly occurs 
between the ages of 30 and 50, altbough many 
•cases have been recorded both above and below 
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these limits. Females appear to be rather more 
liable to the affection than males, although the 
difference of incidence on the two sexes is not 
marked In some cases the disease has followed 
acute affections such as influenza : others have been 
preceded by prolonged diarrhoea or by long-con- 
tinued suppuration Syphilis and alcoholism can 
almost be excluded as aetiolc^ical factors. By some 
authonties anaemia has been supposed to cause the 
disease. There is no doubt that anaemia often 
occurs in advanced stj^es of the disease, but it is 
by no means always present dunng the earlier 
stages of the affection, although in some cases it 
has been known to precede the onset of the spinal 
symptoms by several years The ascertained fiscts 
make it probable that the changes in the spinal cord 
and the anaemia are due to a common cause rather 
than that the spinal changes are due to the anaemia. 
In the majority of cases the blood does not show the 
changes occurring in pernicious anaemia, although 
in a certain proportion of cases (given by Dana as 
10 per cent. ) such changes are undoubtedly present. 

Morbid Anatomy and Pathology —No 
naked-eye changes are visible in the brain or ex- 
ternal surface of the spinal cord, or in the mem- 
branes, but on section of the spinal cord grey areas 
of degeneration in the postenor and antero-lateral 
tracts are easily seen The morbid changes m the 
spinal cord are among the most constant features of 
the disease, varying only in degree with its duration. 
The stress of the disease falls upon the mid-dorsal 
region of the cord, and on examining sections from 
this level marked destruction of the white matter 
IS seen all round the penphery of the cord, while 
the grey matter, and a small area of white matter, 
immediately surrounding it, remain practically 
normal Sections of the cord in the cervical region 
reveal marked sclerosis of the postenor columns, 
the columns of Goll being more affected than those 
of Burdach, and there is also sclerosis in the dorsal 
and ventral cerebellar tracts and to a less degree m 
the crossed pyramidal tracts ; but although the 
sclerosis is most marked m these tracts it is by no 
means limited to them, for scattered areas of degene- 
ration are present in other regions of the cord. The 
degeneration in the postenor columns can be traced 
up to the nuclei of the postenor column, and m the 
dorsal and ventral cere^llar tracts into the mfenor 
cerebellar peduncle and velum respectively, although 
with regard to the latter tract the degeneration can 
only be traced by the Marchi method which reveals 
nerve-flbres that are in a recent state of degenera- 
tion The degeneration in the pyramidal tracts 
can only, as a rule, be traced as high as the middle 
of the pons, although m exceptional cases degenerate 
fibres can be found in the internal capsule and 
corona radiata. Sections from the lumbar regtm 
of the cord show sclerosis of the postenor columns 
and of the crossed pjTamidal tracts, while in the 
sacral region the degeneration is almost limited to 
the pyramidal tracts ; but although this is m the 
main true, even m this r^on scattered areas of 
degeneration are present outside the limits of these 
tracts. The walls of the blood-yesseli in the 
sclerotic areas are thickened, but m the unaffected 
portions of the cord they show but httle change. 
The grey matter, the cells of the anterior horns, of 
Clarke’s column, and of the cerebral cortex, as well 
as the anterior and posterior roots, all appear normal, 
as do also the gnngUa of the posterior roots, with 
the exception m rare instances when changes have 
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been found in them in connection with the occurrence 
of herpes or subcutaneous haemorrhage. In cases 
that have reached an advanced stage considerable 
degeneration can be found in the nerves and 
marked atrophy of the muscle-fibres, although in 
cases that come to autopsy earlier neither of these 
changes is present. 

Two distinct processes account for the changes 
found in the spinal cord, ( i ) a focal destructive lesion, 
(2) a systemic lesion. That the changes in the cord 
are in some way dependent on its vascular supply is 
prolmble, but there is no evidence to show that they 
are due either to thrombosis of the vessels or to 
haemorrhage. Most of the ascertained facts suggest 
that the changes in the spinal cord are due to the 
action of a toxic agent and that the anaemia is due 
to the same poison, but the existence of such a 
cause has yet to be proved. 

Course. — For convenience of description, the 
course of the disease may be divided into the three 
following stages, although it is not to be expected 
that all cases will conform in every detail to the 
following description : ( i ) a stage of ataxia of the 
lower limbs associated with slight spastic paraplegia, 
together with subjective sensations in the extremities 
of the limbs ; (2) a stage of severe spastic para- 
plegia with considerable loss of sensation over the 
extremities; {3) a stage of flaccid paralysis of the 
lower limbs with loss of all forms of sensation up to 
a definite level on the trunk. 

The duration of each of these stages is subject to 
considerable variation. The first is usually long, 
persisting some fifteen months or more, but in one 
case it lasted only two months. The second varies 
greatly in duration, in some cases lasting only a 
month and in others being prolonged over many 
months. The third stage is as a rule short, lasting 
only a few weeks, although in one case it continued 
for nine months. Thus no exact time-limit can be 
fixed for the disease, although it usually runs its 
course in about two years. 

Symptoms. — In most cases the onset of the 
affection is gradual, and the earliest symptoms are 
numbness and tingling in the extremities. It, 
however, occasionally happens that the onset is 
rapid : it may then be attended with headache 
and vomiting. 

I. During the of the disease the 

patient complains of numbness and tingling in the 
toes and the extremities of the fingers, which feel 
to him thick and clumsy. A girdle-sensation and 
lightning-pains may be complained of, and there 
may be considerable difficulty in walking in the 
dark and in standing with the eyes closed. There 
may be a little pain on passing water, but as a rule 
there is at this stage no incontinence of urine. On 
examination of the patient no anaesthesia, analgesia, 
or hyperaesthesia can be made out, but some loss of 
the sense of position may be present. The gait is 
slightly spastic, and there is a tendency to stand 
with the legs wide apart so as to secure a wide 
base ; when the feet are placed close together and 
the eyes closed marked unsteadiness results. The 
act of attempting to pick up a pin is performed in a 
dumsy manner, and on attempting to touch the tip 
of the nose with the first finger, the eyes being 
closed, lack of co-ordination and slight intention- 
tremor become evident. There is slight rigidity of 
the lower extremities, the knee-jerks are increased, 
ankle^lonos may be present, and the plantar reflex 
gives the * extensor response * {see Babinski’s Sign)* 


The superficial reflexes are present, and the myo- 
tatic irritability of the muscles is increased. The 
pupils react well to light and on accommodation. 

2. The onset of the second stage of the disease is 
often rapid. In the course of a few hours or days 
the patient may lose the power of standing, the in- 
ability being due rather to the want of co-ordination 
in the muscles of the legs than to actual loss of power, 
for when lying in bed the patient is often able to 
move the legs with considerable force. Definite 
anaesthesia now becomes marked, commencing at 
first over the feet and lower portion of the legs, and 
gradually extending up the limbs, while the sensa- 
tion in the tips of the fingersalso becomes affected. At 
this stage the impairment of sensation does not follow 
a segmental distribution, but is rather of peripheral 
type, the longest neurons being affected both in 
the legs and arms. Sensation to all forms of im- 
pressions may now be gradually lost to a variable height 
on the trunk, where the distribution of the ancesthesia 
is segmental in character. A girdle-sensation in the 
mid-dorsal region is frequently experienced, as well 
as severe intercostal pain, which may in rare cases 
be accompanied by herpes zoster and even by sub- 
cutaneous haemorrhages in the distribution of nerve- 
roots. During this stage the nutrition of the patient 
remains fairly good, and the muscles do not waste 
to a marked degree, retaining their myotatic irri- 
tability and reacting normally to faradism and gal- 
vanism. Irregular rises of temperature frequently 
occur, and the patients are liable to attacks of 
diarrhoea. The knee-jerks are still exaggerated, 
ankle-clonus is present, the plantar reflex gives the 
‘ extensor response,' and all the superficial reflexes 
remain active in spite of the anaesthesia and analgesia. 
Exceptional symptoms occurring at this stage are 
weakness of one or other of the eye-muscles, slight 
nystagmus, and retinal haemorrhages. Unilateral 
paresis of one vocal cord has once been observed. 

3. The mode of onset of the third stage is one of 
the most striking features of this disease. The 
spastic condition formerly present is rapidly replaced 
by flaccidity, a change that occurs in a few hours or 
a few days. The temperature always rises at the 
commencement of this stage, but it subsides when the 
flaccidity becomes fully established. The inability 
to perceive all forms of sensory impressions over the 
lower limbs and trunk now becomes absolute, and 
there is complete incontinence of urine and faeces. 
The knee-jerks are rapidly abolished, ankle-clonus 
and patellar clonus disappear. The plantar reflex 
however still maintains its extensor character, and 
this, in association with the absent knee-jerk and 
flaccid paralysis, constitutes one of the most diagno- 
stic features of the disease. The other superficial 
reflexes persist and are active. (Edema of the legs 
and trunk often occurs at this period. The muscles 
now waste rapidly, and, if this stage is prolonged, 
the wasting in the lower extremities becomes 
extreme. The upper extremities become similarly 
affected at a later period. The muscles rapidly lose 
their faradic excitability, and the galvanic excita- 
bility is reduced, but there is no polar change such 
as is seen in complete reaction of degeneration. 

Delirium at night is common during the third 
stage, and the patient often has varied delusions. 
Convulsive attacks which give rise to fine clonic 
movements without loss of consciousness have been 
observed in some cases. The patient’s condition is 
now one of extreme asthenia. Cystitis freouently 
occurs, and bed-sores appear in nearly every case.. 
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Paralysis of the lower abdominal and lower inter- 
costal muscles occurs during this stage, and the dia- 
phragm becomes weak and finally ceases to act. 
Death may thus result from failure of respiration, 
or from sudden syncope; it may however happen 
that the patient lingers on in a condition of pro- 
found anaemia and sepsis and dies of asthenia. A 
few cases have been recorded in which the posi- 
tion of the legs m the last stage is that of extreme 
flexion. 

Diagnosis.— The diseases with which combined 
degeneration of the cord is most liable to be confused 
are those of tabes, disseminated sclerosis, peripheral 
neuritis, acute myelitis, and a tumour of the spinal 
cord The symptoms which in the earlier stage of 
the disease suggest the diagnosis of (odes are the 
ataxia and girdle-pains, while in the late stage the 
loss of knee-jerk and flaccid paralysis of the limbs 
are those which bear the most stnking resemblance 
to that disease The diagnosis during the first stage 
depends upon the spastic condition of the legs, the 
increase of knee-jerks, the presence of ankle-clonus, 
and the absence of the Argyll-Robertson pupil In 
the later stage when the knee-jerks are absent, the 
complete loss of power of movement in the legs, the 
absence of the pupil-phenomenon, and the presence 
of an ‘ extensor response ’ on testing the plantar 
reflex, together with the history of a previous spastic 
stage, make the diagnosis clear 

The symptoms which most closely resemble those 
of disseminated sclerosis are the slight nystagmus, 
ataxia, and spasticity, and the differential diagnosis 
has to be based rather on an aggregate of small 
points than on any one symptom The subjects of 
disseminated sclerosis are as a rule younger — 
between twenty and thirty rather than between 
thirty and fifty — remission of symptoms frequently 
occurs, nystagmus is more pronounced, and the 
sphincters are usually affected early. On the other 
hand, the slight affection of the arms while the legs 
are markedly affected, the symmetrical affection of all 
four limbs, and the presence of girdle- and hghtning- 
pains are points in favour of the diagnosis of sub- 
acute combined degeneration 

It is only dunng the third stage of the disease that 
there is any liabihty to mistake the disease for pen^ 
pheral neuritis. Even without a definite history 
of a spastic stage, the incontinence of unne, the 
anaesthesia of the trunk, the girdle-pain, and the 
‘ extensor response ’ of the plantar reflex are suffiaent 
to exclude the peripheral affection 

From acute myelitis the diagnosis is by no means 
easy in the absence of a distinct history of a gradual 
onset A rapid onset of symptoms with early 
bladder trouble, marked pain and tenderness in the 
back, absence of any affection of the arms, greater 
disturbance of temperature, more rapid wasting of 
the muscles, and complete loss of reflexes would all 
be in favour of myelitis , nevertheless certain cases 
of acute myelitis clinically very closely resemble 
those of combined degeneration of the cord. 

A tumour involving the spinal cord and giving 
nse at first to a spastic paraplegia followed by 
flaccid paralysis might suggest the possibility of 
combined degeneration of the cord, but the presence 
of severe radiating root-pain, complete absence of 
any affection of the arms, and the early onset of 
bladder-symptoms would all be in favour of the 
diagnosis of tumour. 

Prognosis.— The disease in most cafes runs a 
steadily progressive course In certain cases, how^ 


ever, temporary improvement has taken place; 
while m others the disease has run through the 
various stages in less than six months 

Although the prognosis is most unfavourable, 
almost complete recovery has taken place in cases 
m which the diagnosis seemed clinically certain. 

Treatment. — Treactment has almost no influence 
on the course of the disease, though the anaemia 
frequently improves on the administration of arsemc 
and iron Even the most careful nursing generally 
fails to ward off bedsores in the third stage of the 
disease, and cjrstitis nearly always occurs, though it 
usually yields to ordinary treatment. 

Frederick E. Batten. 

COMEDONES {comedo^ a glutton). — SyNON. ; 
Fr. Acni PonctuSe ; Ger Mitesser — The name ‘ co- 
medo * IS applied to the little cylinders of sebaceous 
and epithelial substance which are apt to accumulate 
in the folhcles of the skin, and to appear on the sur- 
face as small round black spots , they generally con- 
stitute the first stage of acne They may occur in 
all parts of the body where sebaceous follicles exist, 
but are most common on the face, the nose, the 
front and back of die neck, the shoulders, the 
penis, the breast, and within the concha of the 
ears, in the latter situation often attaining a con- 
siderable size The accumulation of this substance 
IS due to want of expulsory power of the skm, and 
to the slight impediment which is afforded by the 
aperture of the follicle to its exit When squeezed 
out, a comedo is found to vary in colour, m figure, 
and m density, according to the period of Us 
detention. When recent, the comedones are soft 
and white, and modelled into an exact cylinder 
by compression at the mouth of the follicle. 
If impacted for a considerable time, they acquire 
the yellow tint, the transparency and hardness of 
horn ; they assume a bulbous figure from the 
dilatation of the follicle below die constricted 
orifice of the epidermis ; and by their bulk they 
sometimes stretch the hair-follicle so far as to obli- 
terate It completely Besides their usual composi- 
tion of sebaceous substance and epithelial cells, 
they frequently contain lanuginous hairs, and not 
rarely the Entozoon folhculorum in its different 
phases of development (see Acarus). Comedones 
run a chronic course, they may occur at any period 
of bfe, and frequently co-exist with acne (see 
Acne). In many cases symmetry is evident A 
bacterial origin has been suggested 

Of special interest are the ^ p^ouped comedones* 
in children and adults, described by Radcliffe 
Crocker, Colcott Fox, and Thin Certain tracts of 
skin, as the temples and cheeks, scalp, the upper 
part of occiput and forehead are the seats of election. 
They do not mflame, and remain as passive papules. 
They are peculiar m their development, site, 
distribution, evolution, and * close setting.* These 
* grouped comedones * are m many instances most 
unsightly, and the source of much itnnoyance and 
disfigurement to those afflicted. 

Treatment. — Comedones are most frequently 
met with in young persons in whom the powers of 
the constitution are not yet established, and who 
are benefited by generous diet and tonic treatment. 
Locally, we must stimulate to more active circula- 
tion the affected areas b^ thoroup^h and systematic 
steammg, shampooing with a spuit of green soap, 
and water. This will be found of great service, 
and is best applied at bedtime. Th6 comedones 
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may be gently squeezed out by the finger-nail, or 
by means of a comedo-extractor. 

John Harold. 

COMMUNICATED INSANITY.— i-rr ‘ Four 
k Deux.* 

COMPLICATION {con, with; and ylico, I 
fold). — It is difficult to dve a strict definition of 
what ought to be included under the term compli- 
cation ; but the word signifies the occurrence during 
the course of a disease of some other affection, or 
of some symptom or group of symptoms not usually- 
observed, by which its prepress is therefore ‘ com- 
plicated,* and not uncommonly more or less 
seriously modified. The difficulty lies in deter- 
mining what should be looked upon as essentially 
part of the original disease, ana what as a mere 
accidental occurrence. For instance, many regard 
the cardiac affections which so often arise during 
the progress of acute rheumatism as a part of the 
complaint, others as complications. The same 
remark applies to the relationship of renal disease 
to scarlet fever, as well as to numerous other cases. 

Comj^ications arise in different ways. They 
may, as just indicated, be considered as develop- 
ments of the original morbid condition, resulting 
from the same cause and being more or less allied ; 
or they are independent and accidental, of which 
an illustration is to be found in the association of 
f^ue with scurvy or dysentery, or in the co-exist- 
ence of two or more of the exanthemata. The 
most important class of complications, however, 
are those which follow the primary disease as more 
or less direct consequences. These may further be 
induced in various ways. Thus, for example, in 
febrile diseases secondary lesions are liable to arise 
as a result of changes in the blood ; a mechanical 
act, such as cough, may lead to complications in 
the course of phthisis and other pulmonary affec- 
tions; cardiac diseases frequently bring about con- 
secutive changes in other organs, % inducing 
obstruction of the venous circulation ; or emboli 
may originate under certain conditions and produce 
ffieir usual consequences. It is of great practical 
importance to be acquainted with the complications 
which are liable to be met with in various diseases, 
and especially in those which are of an acute 
nature, in order that measures may be taken for 
their prevention, and that they may be recognised 
and treated at the earliest possible ^riod, if they 
should occur. Frederick T. Roberts. 

COMPOSITORS’ DISEASE.— 5*^ Occupa- 
tion-Diseases. 

COMPRESS. — A compress is a pad made of 
folds of lint or other material, and is used for the 
purpose of producing pressure, or for the applica- 
tion of hot or cold water or medicinal agents to the 
surface of the bo<^. In the latter case the com- 
press may be rendered waterproof by being covered 
with a piece of gutta-percha tissue or mackintosh 
cloth. See Hydropathy. 

COMPRESSED-AIR DISEASE.-.S'^tf Cais- 
son-Disbasb. 

COMPRESSIBLE. — A term implying com- 
paratively slight resistance, and applied specially to 
the pulse when it yields readily under the finger. 

Pulse, The. 


COMPRESSION OF THE BRAIN.— 
Brain, Compression of. 

COMPRESSION OF THE LUNG.— 
Lung, Compression of. 

CONCRETIONS {con, together; and cresco, I 
grow).— Synon. ; Calculus ; Fr. Concretion ; 
Calcul% Ger. Concrement, 

Definition. — A concretion is a deposit of solid 
products derived from the fiuids and tissues of the 
body ; such a deposit may be more or less diffuse 
{Interstitial Concretion), or form clearly defined 
bodies, usually, but not necessarily, hard {Calculous 
Concretion). The former are produced in the sub- 
stance of tissues and are generally known under 
one or several of the following names ; Infiltra- 
tion, Impregftation, Incrustation, Petrification. 
The latter occur in pre-existing cavities, more 
especially glandular acini, ducts, canals, or diverti- 
cula, and are usually termed Calculi or Stones. 

Nature of Concretions. — Concretions are due to 
the precipitation or accumulation of products 
which are more or less completely insoluble in the 
fluids of the part in which they are deposited. 
These insoluble products may be roughly classified 
as follows : — 

1. Colloidal, proteid, or faity substances, some- 
times retaining traces of organisation, e.g. coagu- 
lated blood, fibrinous exudation, mucus, colloid 
matter, lardaceous matter (corpora amylacea), partly 
saponified fat and faeces. 

2 . Cry St alii tu or granular products derived from 
proteid and feUty substances, e.g. uric acid, xanthin, 
cystin, cholesterin, fatty acids, indigo, pigments, 
&c., in various states of combination. 

3. Crystalline or granular substances of simpler 
chemical structure (generally called inorganic com- 
pounds), e.g. phosphates, carbonates, oxalates, of 
calcium, magnesium, and ammonium, &c. 

4. Foreign bodies frequently form the nucleus of 
concretions belonging to the previous groups, e.g. 
animal and vegetable parasites, debris of food, &c. 
Some concretions are almost entirely composed of 
such foreign bodies, e.g. ^ sable intestinal,^ hair- 
balls, 8lc. 

Pathogenesis. — A. The concretions made of 
proteid and feUty substances differ from those of 
groups 2 and 3 in their mode of production. Thus 
blood-concrettons are blood-clots which have under- 
gone various degrees of condensation, granular or 
hyaline degeneration, superficial erosion, and imper- 
fect calcification. They form in cavities where 
luemorrhages or thrombosis are liable to occur, 
e.g. blood-concretions in urinary passages, globular 
thrombi in cardiac cavities. 

Fibrinous, colloid, and mucous concretions are 
produced in the same way: they generally take 
the form of casts or of rounded concretions, e.g. 
muco-fibrinous casts of the nasal cavities, bronchi, 
and intestine. By further changes these masses may 
assume characters more generally associated with 
concretions. Thus they may become calcified, or 
undergo certain chemical changes, e.g. production 
of cholesterin, as in one recorded case of nasal 
cholesterin-concretion. 

Amyloid concretions or corpora amylacea are 
found either in the midst of old hsemorrhages or 
inflammatory exudations, e.g. pneumonic ; in 
degenerated tissues (lymphatm glands, cartilage, 
nerve-tissue), syphilitic scars, and tumours. They 
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are evidently produced at the expense of the proteid 
constituents of tissues which have undergone morbid 
changes They are also produced m the lumen of 
prostatic acini, where they are due to the accumula- 
tion of cells which gradually undergo chemical 
changes giving rise to the formation of a proteid 
substance having the reactions of lardacein. They 
are generally small brown grains, microscopical or 
just visible to the naked eye They nave a 
stratified structure. 

concretwns. — These may form in the intes- 
tine as the result of the ingestion of large quantities 
of fatty substances (as in the treatment of gall- 
stones by olive oil) The incompletely saponified 
fat may form well-defined rounded concretions. 
Some solid undigested particles of food generally 
act as nuclei Fatty concretions {urosteahths) may 
also be produced in the urinary passages 

Closely allied to this last kind of concretions are 
those composed chiefly of undigested food-residue, 
-or foreign bodies, accumulating in the intestine 
from one cause or another 

SeedSf the sclerenchymatous tissue of certain 
fruits, vegetable fibres^ hair, husks of certain cereals, 
e g oats, may lead to the formation of concretions 
-composed in great part of cellulose, known as 
‘ sable intestinal ’ and soft enteroliths 

The continuous administration of large doses of 
insoluble drugs, such as the carbonates and other in- 
soluble salts of calcium, magnesium, and bismuth, 
may lead to the formation of intestinal concretions 
composed of these substances 

Finally, in the lower animals hair -halls {bezoars 
or a^agropth) may be formed by the accumulation 
in the intestine of hairs swallowed by them while 
licking their skin 

B The mode of formation of crystalline and 
granular concretions composed principally of the 
substances belonging to groups 2 and 3 is more 
complex, and is of such importance that the 
presence of several of these concretions has been 
taken to indicate certain constitutional states ; 
among which may be mentioned the uratic lithiasis 
or uric-acid diathesis , oxalic and phosphatic 
lithiasis, and cholelithiasis None of the general 
theories which have been offered is by itself 
sufficient to explain the formation of all kinds of 
concretions The views which are best supported 
by facts may be summarised as follows 

I An excess of the compounds capable of forming 
insoluble precipitates is thrown into the blood- 
Dejibsits occur wherever the circulation becomes 
imperfect, the amount of carbonic acid or other 
acids, necessary to keep the salts in solution, 
diminishes, the quantity of water (as in the urinary 
secretion) is insufficient, foreign bodies are present, 
which act as nuclei, &c 

The excess in the blood would be due to one of 
the following causes • (a) Excessive formation of 
certain waste products, as uric acid, owing to dis- 
ordered metabolism, imperfect activity of the 
tissues, ot other causes, {b) Resorption of bone 
causing the presence of an undue amount of 
calcareous salts in the blood (calcareous metastasis). 
(c) Excessive absorption of salts (e.g. oxalates, 
phosphates, carbonates) from the intestine, as in 
vegetable diet (rf) Absofftum of products of 
fermentation taking place in the intestine or other 
parts of the body— as of cysttein or indol. 

3 . The deposition of insoluble compounds is due 
to chemical changes which have prevtousfy tahen 


place in the farts which are the seat of the precipi- 
tation. These chemical changes are hi most 
cases attnbutable to lowered vitality or necrosis of 
cells and intercellular substance. Dead tissues are 
not the seat of those chemical exchanges which 
take place in living cells ; they undergo certain 
fermentations, become alkaline, and do not generate 
carbonic acid ; and under these conditions earthy 
phosphates and carbonates which constitute the 
greater part of most interstitial concretions may 
readily be precipitated, whether they are or are not 
in excess in the fluid bathing the abnormal tissues 
The incrustation of foreign bodies may be explained 
in the same way, for when such bodies are situated 
in the midst of organs they are rapidly encapsu- 
lated by cicatncial tissue, badly supplied with blood, 
and liable to undergo degeneration When these 
bodies are situated m a duct or cavity, they soon 
become covered with a layer of cells, flbnn, or 
mucus which rapidly undergo various degenerative 
changes The presence of an organic substratum, 
reproducing the structure of the concretion, has been 
demonstrated in various forms of concretions. The 
precipitation of urates and of calcareous salts in 
connective, muscular, epithelial, and nervous tis- 
sues has been found to begin in badly nounshed 
or necrosed cells Calcification usually begins by 
the formation of globular bodies {calcospkerites) in 
the midst of necrosed or degenerated tissues or 
products, and these spheroidal masses are similar in 
appearance to those produced artificially by the slow 
precipitation of salts of lime in presence of albumen 
3 The production of certain concretions is un- 
doubtedly the result of fermentations, due to ex- 
traneous organisms, which alter the composition of 
the medium in which the concretion is formed 
Thus when, owing to the penetration of bacteria 
into the urinary passages, unne undergoes alkaline 
fermentation, phosphates, carbonates, and urates of 
calcium, magnesium, and ammonium are precipitated 
and rapidly form calculi or incrustations of the dis- 
eased mucous membrane of the bladder or ureter 
Fermentation taking place within the mouth may 
cause the precipitation of tartar on teeth, or of 
calculi within the ducts of salivary glands There 
are greater analogies between this kind of precipita- 
tion and that taking place in necrosed tissues than 
are apparent on first consideration. 

Character of Concretions — A. Interstitial 
concretions — These occur chiefly m connective 
tissues Tissues infiltrated with earthy phosphates, 
carbonates, oxalates, and urates are generally white 
and opaque ; not much altered in consistency m 
the early stages, they frequently become in the later 
stages hard and even bnttle. Focal accumulations 
of carbonates, phosphates, and urates may give 
nse to the formation of chalky-looking masses 
^hich may be hard or pultaceous (e.g tophi, 
calcified tubercles, calcifled clots, calcified tumours)* 
Plates of calcareous matter may become semi-crys- 
talline, transparent, and brittle (e-g, calcareous 
plates in atheromatous arteries) 

B Calculous concretions — These are generally 
produced in glandular ducts, in canals or in diverti- 
cula connected with them. Urinary and biliary 
concretions are by far the most common. 

Calculi vary considerably in colour, consistency, 
and density. When they occur singly they are 
generally spheroidal, oval, or ovoid ; occasionally, 
however, solitary calculi take more or less closely 
the form of the cavity in which they are produced 
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and may be very irr^^ar in shape. Their sur&ce 
is either smoothi rough, nodular, or even spinous. 
When several calculi are formed within the same 
cavity, they are usually more or less clearly facetted 
and may assume the shape of irregular cubes, 
pyramids, &c. 

The characters of the chief concretions may be 
summarised as follows ; — 

1 . A tnmonio-magnesian calculi, — ^These are rare : 
they have a radiating crystalline structure, and are 
heavy but very friable. 

2. Calcium fkosphate calculi are very rare : they 
are white, heavy, denser, more opaque than the 
last variety. 

3. Mixed pkosphcUic calculi composed of calcium ^ 
magnesium^ and ammonio-magnesian phosphates^ 
widi varying proportions of carbonate and oxalate 
of calcium, and of urates, are the most common 
phosphatic concretions. They may reach a very 
large size ; their surface is often rough. According 
to the density of their structure they are either 
heavy or comparatively light ; they are soft and easily 
crushed. Their colour varies, but is usually white 
or greyish-white ; sometimes they take up certain 
pigments such as indigo, which ^ives them a pinkish 
or purplish colour. In the urinary passages they 
have often a nucleus of urates (this nucleus may be 
of very large size). Their structure is stratified, 
and some of the layers may be crystalline owing to 
the presence of crystals of triple phosphate. 

4. Carbonate of calcium calcuh, — These may form 
in the ducts of any of the glands ; but although 
carbonate of calcium is present in a large number 
of concretions, calculi entirely composed of carbon- 
ate of calcium are not common. They are usually 
small, opaque, white, and easily crushed. 

5. Oxalate of calcium calculi. — These are found 
in the urinary pa^ges. They vary considerably in 
size, are usually irregular in shape, and their sur- 
face is generally nodulated {mulberry calculi). They 
are heavy and hard, difficult to crush, and usually 
dark brown in colour owing to pigmentation of their 
surface with blood-pigment, their presence frequently 
causing haemorrhages. 

6. Calculi almost entirely composed of uric acid 
are uncommon ; they are hard and dense, yellowish 
or reddish-brown in colour. 

7. Calculi composed of mixed urates (urates of 
sodium, ammonium, calcium, and magnesium), 
among which ctcid urate of sodium predominates, 
are the most common of all urinary calculi. Oxalate 
of lime and phosphates are frequently deposited on 
their surface, and in many cases these calcareous 
salts form a large proportion of the calculus. Uratic 
concretions vary much in size ; when very small 
they constitute the so-called urinary sand or gravel. 
When larger they are usually rounded, smooth, 
vellowish- or reddish-brown, sometimes greyish- 
brown, occasionally almost colourless. They are 
hard and heavy, and have a stratified, very seldom 
a distinctly crystalline structure. 

8. Small concretions composed almost entirely of 
acid urate of cunnumium may be found in the excre- 
tory tubules at the apex of the Malpighian p3n:amids, 
where they take the form of dark brown spheroids 
which often unite to form irregular casts. Calculi 
alipost entirely composed of urate of ammonium 
occur chiefly in children. 

9. Xanthin^calculi are very rare and occur ia 
the, urinary passages. Their size varies from that of 
a pea to that of a pigeon’s egg. They are soft. 


light, brown or cinnabar-rcd in colour, and cont- 
posed of amorphous easily separated layers. 

10. CysHn-deposits have been described as occur-' 
ring in the liver and kidney. Calculi are formed 
less infrequently than is generally believed in the 
urinary passages. These concretions are rounded or 
oval, light, soft, yellowish, translucent, waxy-look- 
ing, acquiring a greenish colour after exposure to 
air. They have a crystalline structure. 

11. Cholesterin. — Cholesterin may, occur as de- 
posits in tissues which have undergone degenera- 
tion, and in unabsorbed pathological exudations. It 
is the most important constituent of biliary calculi. 
Cholesterin-concretions have also been described in 
connection with the urinary passages and the nasal 
cavity. Calculi almost entirely composed of choleste^ 
rin are not common. They seldom exceed the size 
of a walnut, and are frequently very much smaller ; 
they are rounded, generally smooth, light, soft, pale 
yellow, and translucent. They have a radiating 
crystalline structure. Gall-stones are generally 
more or less deeply stained with bile-pigment, and 
contain various proportions of calcium-salts and 
organic matter {mixed biliary calculi). 

12. Bile-pigment calculi^ chiefly composed of 
Bilirubin-calcium^ are uncommon. They are small, 
hard, heavier than cholesterin gall-stones, and 
reddish-brown or almost black in colour. 

The characters of fibrinous, amyloid, and blood- 
concretions have previously been described. 

Some of the chemical properties, recognition of 
which may be of use in the rapid diagnosis of the 
most important concretions, are given in the follow- 
ing table. It must be remembered, however, that 
few concretions are composed of only one substance. 
The nature of a calculus is therefore usually deter- 
mined by finding out its most important con- 
stituent. 

Mode of occurrence of the chief forms 
OF concretions. 

A. Concretions occurring In various 
tissues. — Calcification or petrification {oalcBxeoMS 
impregnation, infiltration, or degeneration) is of 
common occurrence. It is apparently due in most 
cases to some combination taking place between the 
altered proteid constituents of dead tissues or ex- 
udations and the lime-salts of the blood or lymph. 
The deposition of insoluble lime-salts may begin in 
cells (nerve -cells, epithelial cells, muscular fibres), 
or in the intercellular substance, e.g. cartilage- 
matrix. It ultimately becomes diffuse (see de- 
scription of concretions). Calcification may occur 
in the following products or organs : — 

1. Thrombi. — Cardioliths, arterioliths, phlebo- 
liths, endocardial vegetations. 

2. Unabsorbed fibrinous, haemorrhagic, or purulent 
exudations^ occurring in the various serous cavities 
and organs of the body. Also exudations or secre- 
tions covering foreign bodies. 

3. Lesions characterised by necrosis of tissues, as 

atheromatous in arteries, unabsorbed infarcts^ 

caseous tubercles^ gummata^ actinomycomata, 

4. Tissues separated from their normal anatomical 
connections, e.g. dead extra-uterine fcetus {Lit ho- 
pcedion)^ loose bodies in joints and other serous 
cavities, free bodies in peritoneum, various para- 
sites. 

5. Dense, hyperplastic, lamellated, and more or 
less degenerated cicatricial connective tissue formed 
in connection with inflamed serous membranes. 
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SOME OF THE REACTIONS AND SOLUBILITIES OF THE MOST IMPORTANT 
CONSTITUENTS OF CONCRETIONS, AVAILABLE FOR PURPOSES OF RAPID 
DIAGNOSIS 

Small Portions are taken from various Parts of the Concretions, finely powdered 
IF possible, and submitted to the following Tests 


A, Strongly 

B Treated by 

C. Treated 

D Treated by 
strong solution 
of caustic 
ponsh (hot) 

E Special 

Substance 

heated on 

dilute hydro- 

by acetic 

tests (chiefly 

platinum foil 

chlouc acid 

acid 

confirmatory) 


I. Slightly charred^ 
out in great 






part incombus* 
ttble^ an abun* 
dant residue 






being left 

A Fusible (blow- 

Soluble without 

Soluble without 

Ammonia evolved 

Reactions of phos- 

Ammonio-magne- 

pipe) 

effervescence 

effervescence 


phone acid, cal- 

Sian phosphate 




cium,and magne- 
sium 

and phosphate 
of calcium 

B. Not fusible 

Soluble without 

Soluble without 

No ammonia 

Reactions of phos- 

Phosphate of cal- 


effervescence 

effervescence 

evolved 

phone acid and 
calcium 

cium 


Soluble Vitih eflfer- 

Soluble with effer- 

Insoluble . 

Reactions of car- 

Carbonate of cal- 


vescence 

vescence 


bonic acid and 
calcium 

cium 

C. Abundant 

Soluble without 

Insoluble . 

Insoluble . . 

Reactions of ox- 

Oxalate of cal- 

charring, but 

effervescence 



alic acid and 

emm 

residue consi- 
derable 




calaum 



Partly soluble (uric 

Partly soluble (uric 

Soluble . . 

Murexide reaction 

Urates of sodium 


acid separates) 
Slowly soluble (uric 
acid separates) 

acid separates) 



and potassium 


Very slowly soluble 

Very slowly at 

Murexide reaction 

Urate of calciiun 


(uric acid sepa- 
rates) 

tacked 

and calcium re 
action 



II Combustible y 





leaving very 
little residue 






A. Burns without 

Partly soluble (unc 

Partly soluble (unc 

Soluble (ammonia 

Murexide reaction 

Urate of ammo- 

giving a strong 
characteristic 

acid separates) 

acid separates) 

evolv^) 


mum 

smell 

Insoluble . • 

Insoluble . 

Soluble 

Murexide reaction 

Unc acid 


Insoluble ^ . 

Insoluble • 

Soluble (solution 

Does not give the 

Xanthm 




reddish-yellow) 

usual murexide 
reaction 



Insoluble • , 

Insoluble • 

Soluble • 

Soluble m ammonia 

Cystm 




Hexagonal plates 
on evaporation 
Bums with bluish 
flame, & gives off 
aromatic smell 








Insoluble . • 

Insoluble . • 

Insoluble 

Soluble in hot alco- 

(^olesterm 





hol Notched 

rhomboid plates 
separate on eva- 



Insoluble 

May be partly so 

Soluble 

poration 

Gmelm’s reaction 

Bile-pigments. 



luble 



Hsemaioidm 

B Produces a 

Insoluble . . 

Insoluble 

Insoluble • . 

Blue solution m 

Indigo 

purplish vapour, 


i 


fuming sulpbunc 

giving crystal- 
line sublimate 


1 


acid 


C Gives off a 

Partly and slowly 

Partly and slowly 

Partly soluble, 

Reaction of iron 

Blood-concretions 

smell of burnt 

soluble, coloured 

soluble, coloured 

coloured solu- 

after complete in- 


bom 

solution 

solution 

tion 

cineration Va- 
rious absorption- 
bands m spMtrum 



Swells up slowly 

Swells up slowly 

Soluble . 

Proteid reacuons 

Fibrin-concretions 


and softens 

and softens 





Insoluble 

Insoluble 

Soluble Q e gra- 

Reactions of larda- 

Amyloid concre- 




dually decom- 

cein 

tions 




posed) 

Soluble (saponi- 

Stmeture of hair 

Hair-balls 

D Bums with 

Insoluble 

Insoluble 

Soluble in ether 

Urosiealith 

smoky flame, 
acrid smell of 



fied) 


Fatty concretions 

burnt fat 
£ Bums with 

Insoluble • • 

Insoluble . • 

Insoluble . • 

Brown with iodine 

Certain intestinal 

flame and smell 




Structure of vege- 

concretions 

of burnt wood 




table cells 

wtth vegetable 
nucleus 

< 


Few of these concretions occur in a pure stake The last seven are usually encrusted or impregnated wtth vanahla 
amounts of inorganic salts, especially carbonates, pbosidutes, and oxalates. 
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around forei|;n bodies, &c., e.g. calcareous plates 
in pleura, peritoneum, pericardium, tunica v^nalis, 
meninges, &c. (generally associated with calcification 
of old exudation). Fascia, tendons, articular cap- 
sules, fibrous capsule of various parasites, as 
echinocoGcus-cysts, trichina. 

6. The muscular coat of arteries in the neighbour- 
hood of atheromatous patches, and all the coats 
of arteries, and sometimes of veins in senile de- 
generation of the vessels. 

7. The stroma of tumours in various parts of the 
body, especially of uterine myomata. 

8. The diseased membrana tympani. 

9. The crystalline ]lens in certain forms of cataract 

10. Nerve-cells in the neighbourhood of traumatic 
inflammatory lesions; the epithelial cells of the 
kidney and cardiac muscular fibres in certain 
intoxications. 

11. To these various lesions, which are distinctly 
connected with previous local degenerative changes, 
it is necessary to add the calcifications due to 
so-called calcareous metastasis. In people between 
fifty and seventy extensive calcification of the costal, 
laryngeal, and bronchial cartilages, of arteries and 
sometimes of veins, which may become rigid tubes, 
of the substance of the kidney and even of that 
of the lung, may occur. This calcification has been 
attributed to the circulation of a great excess of 
lime-salts in the blood owing to senile involution of 
bone leading to considerable reabsorption of cal- 
careous matter. 

Calcareous metastasis occurs also in younger 
individuals who are affected with diseases of the 
bones associated with absorption of lime-salts from 
them. In none of these cases can the effects of 
degeneration of tissues in the parts which become 
the seat of calcification be entirely excluded. 

12. Concretions in the Pineal Body, and Choroid 
Plexus (* Brain-sand Small sand -like granules 
composed of layers of proteid matter (degenerated 
cellular products), concentrically arranged and im- 
pregnate with calcareous salts (phosphate and car- 
bonate of calcium with some phosphate of mag- 
nesium and ammonium) are normally present in the 
pineal gland and the choroid plexus. U nder certain 
pathol(^cal conditions they may become excessive 
in number and size. Concretions of the same kind 
are not uncommon in connection with sarcomatous 
tumours of the meninges, in which the blood-vessels 
and Mrt of the connective-tissue are also frequently 
calcined. When such calcareous concretions are 
present in these tumours, they receive the name of 
Psammoma. 

13. Uratic concretions. (Uratic impregnation 
or infiltration ; tophi ; chalk-stones ; gouty concre- 
tions or nodes.) 

The deposition of urates in the tissues is certainly 
due to important disorders of metabolism. Accord- 
ing to some these disorders bring about an accumula- 
tion of uric acid in the blood causing the deposition of 
insoluble urates in certain parts of the bcxiy, where 
they cause inflammatory and necrotic changes. 
According to others the deposition of urates in 
the parts affected is preceded by inflammatory or 
necrotic changes, so that the formation of uratic 
concretions would be brought about much in the 
same way as the deposition of earthy salts. 

The relations of uric acid, xanthin, hypoxanthin, 
guanin, and adenin to nucleins are not sufficiently 
Well understood to make clear the pathogenesis of 
the urU^aeid diathfisis. 


Deposits of urates have been found in some cases 
to start in the cells of cartilage and other connec- 
tive tissue ; at a later stage, however, the infiltration 
is intercellular or diffuse. 

The most common seats of uratic deposits are 
certain articular cardites, also the cartilages of the 
ear, eyelids, nose, and larynx, the fibrous tissue 
of articular capsules, tendons, fasciae, bursae, and 
skin. Deposits have also been found in bone. In 
the kidney, the interstitial tissue, as well as the 
epithelium of the tubules, may be infiltrated with 
urates. 

These deposits are composed of acicular crystals 
or of granular material. 

Tophi or chalk-stoms are localised accumulations 
of the same products ; they vary much in size and 
are usually formed under the skin in the neighbour- 
hood of affected joints. They may be comparatively 
soft and pultaceous, or may have the consistency 
and appearance of chalk. They are composed of 
urates of sodium, calcium, magnesium, and sometimes 
ammonium, with various proportions of phosphate 
and carbonate of calcium and of organic matter. 
They often cause inflammation, suppuration, and 
ulceration of the thin skin covering them, and may 
in this way be discharged. 

B. Urinary concretions. — Minute concretions 
are not infrequent in the substance of the kidney; they 
are generally uratic. Thus in infants dying between 
the second and fourteenth day after birth spherules 
and casts of ammonium urate may be found in 
the straight tubules, giving rise to the uratic infarcts 
of infants. In gouty subjects deposits of urate of 
sodium^ and other urates, may be found in the 
connective tissue, and occasionally accumulate to 
such an extent in the tubules as to block them. 

Small masses of spheroidal, ‘ dumb-bell ’ and 
octahedral crystals of oxalate of lime are also occa- 
sionally present in cirrhosed kidneys. Calcareous 
deposits may form near the apex of the Malpighian 
pyramids in calcareous metastasis. 

The other concretions found in the urinary organs 
are calculi or * stones,' which are usually situated in 
the pelvis of the kidney (nephrolithiasis) or in the 
bladder. Their mode of formation, composition, 
and characters have already been considered. 

The existence of some chronic irritation of the 
kidney and urinary passages predisposes to the 
formation of calculi, desquamated cells, small 
masses of mucus, blood-clot, or fibrin frequently 
acting as nuclei upon which the precipitation of 
salts begins. Debris of ulcerating tumours, foreign 
bodies such as portions of catheter or hair-pins, 
may act in the same way. An abnormal composi- 
tion of the urine due to disorder of metabolism is, 
however, an important factor in the formation of 
certain calculi, such as those composed of uric acid, 
urates, oxalate of calcium, cystin, and xanthin. 

The presence of a calculus in the urinary passages 
by causing inflammation of the mucous membrane 
and retention of urine, and by predisposing to secon- 
dary bacterial infection, favours the further precipi- 
tation of salts, especially when bacteria have caused 
the urine to undergo ammoniacal fermentation. 
When the urine has become alkaline a rapid preci- 
pitation of phosphates or carbonates takes place. 

While inflammation of the urinary passages 
favours the formation of calculi, these concretions 
when formed often become a source of further 
morbid changes, such as cystitis, ureteritis, pyelitis, 
pyelonephritis, hydronephrosis, pyonephrosis, renal 
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abscess, perinephric abscess ; lacerations and ulcera- 
tions of the pelvis, ureter, bladder, and urethra $ 
fistulous openings between the ureter or bladder 
and the intestine, or other cavities. 

The presence of calculi in the substance or pelvis 
of the kidney is a frequent source of irritation and 
haemorrhage ; their passage down the ureter gives 
rise to great pain (renal colic). The presence of 
stones in the bladder is also a source of irntation 
and pain 

Uru-Actd and Ur attc concretions . — According to 
various statistics these concretions constitute from 6o 
to 8o per cent, of all the unnary calculi, the difter- 
ences in the estimates being probably due to the 
difficulty of determining in some mixed calculi 
whether phosphates or urates are the most impor- 
tant constituents. Uratic calculi are formed in acid 
urine, but when the reaction of the urine becomes 
alkaline, earthy phosphates, carbonates, and oxalates 
are deposited more or less abundantly on the surface 
of the concretion previously formed, which is thus 
frequently rendered rough instead of remaining 
smooth, as is usual in the case of these stones 
Uratic calculi vary considerably in size, and may be 
single or multiple 

Phosphaitc Urinary concretions come next to the 
uratic calculi in order of frequency Mixed calculi 
in which phosphates predominate form from 30 to 
40 per cent. 01 all urinary calculi. Stones almost 
entirely composed of phosphates are much less 
frequent — probably less than 8 per cent Phos 
phatic calculi are frequently multiple When solitary 
they may reach a large size 

Oxalate of Ltme calculi are less common than 
the phosphatic stones (from 2 to 5 per cent of all 
urinary calculi) Concretions entirely composed of 
oxalate of lime are rare , this salt may form a thick 
crust on the surface of uratic stones acting as 
nuclei Mulberry calculi vary considerably in size 

Calculi composed of almost pmre carbonate of 
calcium are very rare in the urinary passages, but 
this salt enters frequently into the composition of 
mixed phosphatic calculi 

Cystin-calcuh are rare, but in some published 
statistics they reach the high proportion of i 4 and 
2 8 per cent 

Concretions formed of Xanthin, Cholestertn, and 
Indigo are very rare Concretions consisting of blood 
and fibrin and urostealiths are also uncommon 

C Biliary concretions {Biliary calculi or gall* 
stones) — These occur in the gall-bladder, hepatic, 
cystic, and common bile-ducts The state associated 
with their presence is known by the name of Chole* 
hthiasis Stagnation of bile in the bile-passages is 
a frequent source of gall-stones , these concretions 
are not uncommon in elderly people Inflamma- 
tion and neoplasms of the gall-bladder and ducts 
favour the formation of gall-stones, which in their 
turn are often a source of retention of bile and in- 
flammation of the biliary passages. The imtation 
produced by calculi has also been thought capable 
of causing pnmary tumours of the gall-bladder. 

Biliary calculi may escape from the bile-passa^es 
into the intestine, and during their migration 
frequently cause more or less complete obstruction 
of tY le common bile-duct, giving nse to pain {hepatic 
colic) and to jaundice. When a stone becomes im- 
pacted in the common bdc-duct, it may give rise to 
dilatation of the biliary passages, bihary pigmenta- 
tion of the liver, degeneration of the liver-eells, cir- 
rhosis 8.C. Under these conditions secondary bac- 


terial infection of bile-ducts is liable to occur, nnd this 
gives nse to vanous forms of cholangitis, as well as 
acute and chronic biliary hepatitis (including hepatk: 
abscesses) Ulceration of the gall-bladder or bile* 
ducts leads to perforation and ]^nilent pentomtis 
or retropentomtis, or to localised pentoneal adhe- 
sions through which ulceration may extend in 
vanous directions. In this way fistulous channels 
may be produced between the gall-bladder and the 
duodenum, colon, or surface of the body, or between 
the common bile-duct and the duodenum (biliary 
fistula) These passages may allow the direct escape 
of gall-stones into the duodenum, the colon, &c. 

Bihary concretions may be so small as to be 
microscopical, or may in some exceptional cases 
reach the size of a hen’s egg The former, which 
are usually composed of bile-pigments, are found in 
the hepatic ducts, and even m the bile-canaliculi, 
and the intracellular rootlets of these canaliculi 
The larger (of which cholestenn is usually the chief 
constituent) occur in the gall-bladder and mam 
bile-ducts. The largest stones are found in the 
dilated gall-bladder, which may be entirely filled by 
one or several of them Solitary gall-stones are 
usually rounded, ovoid, or pynform They may be 
smooth or rough. Multiple gall-stones are facetted, 
seldom exceeding the size of a hazel nut. 

There are three mam types of gall-stones. 
I. Gall-stones of which cholesterin is the chief 
constituent These calculi contain m addition to 
cholestenn vanous proportions of organic matter, 
bile-pigments, and earthy salts They have usually 
a nucleus composed of pigmented cellular debris 
and mucus denved from the mucous membrane. 
Around this cholestenn-crystals form more or less 
pigmented layers, which show a radiating crystalhne 
arrangement, {a) Cholestenn may form up to 
90 per cent of the constituents of these calculi, 
in which case they are pale yellow, translucent, 
and very light (pale cholestenn-calculi) {h) The 
commonest cholestenn-stones contam more or less 
bile-pigment, which gives them a yellow, reddish- 
brown, greenish-brown, or almost black colour 
(dark cholestenn-calculi). {c) Mixed biliary calculi^ 
containing a larger proportion of biliary pigment, 
carbonate of calcium, and other salts, are also 
frequent They are heavier, less crystalline, more 
fnable, than the preceding vaneties They vary 
in colour from greyish-white to almost black. 

2 Bile~pigment calculi — These aresmall, reddish- 
brown, or almost black calculi, and are uncommon. 
They are chiefly composed of bihrubin-calctum which 
may form from 28 to 61 per cent, of their consti- 
cuents Biliverdin, bihfuscin, biliprasm, and bih- 
haemin are also found m these stones 

3 Calcium-carbonate calculi — These are rare. 
In addition to the various elements already men- 
tioned as entenng the composition of gall-stones, 
the following may occur m very small quantities % 
zinc, iron, copper, manganese, silicon, unc acid, and 
fats 

D Intestinal ooncretions (Enteroltths ot 
Intestinal calculi ). — These are much less frequent 
in man and carnivora than in herbivoia (especially 
ruminants). 

In man they are p^enerallp^ formed round a nucleus 
composed of some indigestible content of the intes- 
tine, some hard mass of fseces — scybals or &ecat 
concretions— a ^l-stone or some fbreign body 
introduced into the alimentary canal. 

Sluggishness of the intestme, habitual constipation^ 
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any condition causing $ta^ti6n ofintestinal contents, 
or the ingestion of large quantities of indigestible 
material, all &vour the formation of intestinal con- 
cretions. 

Enteroliths are usually situated in the large in- 
testine, and more especially in the csecum, the 
^pendix vermiformis, or other intestinal diverticula. 
They may be a source of obstruction, of inflamma- 
tion, ulceration, or perforation, and their con- 
sequences. Appendicitis and perityphlitis are 
among the special lesions which may be produced 
by intestinal concretions. 

According to the nature and size of the bodies 
which act as nuclei, and the amount of the cal- 
careous deposits forming on their surface enteroliths 
present various characters. The following are 
the most important varieties of intestinal concre- 
tions : — 

1. Intestinal mnd or gravsl[* Sable intestinaV ), — 
Small concretions, generally numerous, composed 
chiefly of undigested seeds (e.g. groups of fig-seeds) 
or of groups of vegetable cells with thick cellulose 
walls (Sclerenchyma) such as are found in gritty 
pears. These masses are in great part composed 
of cellulose^ are encrusted with a variable amount 
of calcareous salts of the same kind as those found 
in the larger concretions. 

2 . Calculi {Compact or Hard Enteroliths ). — 
These are heavy and dense concretions seldom 
exceeding a walnut in size. They are single or 
multiple ; in the latter case they may be facetted. 
They have a stratified structure, the various layers 
being frequently differently coloured, white, yellow, 
brown, or almost black. 

They consist chiefly of magnesium, calcium, and 
ammonio-magnesian phosphates, carbonate and oxa- 
late of calcium, traces of silica and bile-pigments or 
some of their derivatives. The nature of the 
nucleus is variable. Such stones are uncommon in 
man ; in horses and cattle they are less rare and may 
reach a considerable size. 

3. Spongy or soft enteroliths. — These are light, 
elastic, porous masses, often irregular in shape and 
having a felt-like structure. Those occurring in 
man are mostly composed of vegetable fibres or 
husks of seeds with their hairy appendages (such as 
may be formed in coarse oatmeal), inspissated faeces 
and scanty deposits of earthy salts (compact entero- 
liths). In the ruminants and other animals which 
are in the habit of licking their fur and swallowing 
much hair, Imlls almost entirely composed of hair 
may be formed : these are known as hair-balls 
(s^agropili or bezoars). 

4. Calculi comp)osed of carbomite and other in- 
soluble salts of magnesium^ calcium^ or bismuth 
have resulted from the continued administration of 
large doses of carbonate of magnesium, chalk, or 
bismuth salts. 

5. Fatty concretions^ composed of partly saponi- 
fied fat, have been observed after the continuous 
administration of olive oil—z& in a certain form of 
treatment for gall-stones. These concretions present 
the characters of partly decomposed and saponified 
olive oil ; they may be very numerous and be as 
lai^e as a large bean ; they may be well defined, 
rounded or ovoid, but are usually irregular in shape. 
They have a yellowish-green ^eiQ^Our and a ranc^ 
smelt They melt by heat 4 ttd bum with a smoky 
name. They are very light. They have been mis- 
taken for gall-stones, but the slightest care would 
prevent such an error. 


£. Panopeatio oonoretlons.— These con- 
cretions are comparatively rare. They may take 
the form of small sand-like grains oisseminated 
through the substance of the gland. 

Calculi^ solitary or multiple (sometimes vety 
numerous), are occasionally formed in the pancreatic 
ducts and their branches. These stones may reach 
a large size (up to one inch in diameter). They are 
rounded, ovoid or irregular, and branched ; their 
surface is sometimes nodulated or uneven, having a 
* worm-eaten * appearance. They are usually soft, 
whitish in colour, and composed of carbonate of 
calcium with a small amount of phosphate of cal- 
cium and a comparatively large quantity of organic 
matter. 

The formation of these calculi is usually associated 
with inflammation of the ducts and degenerative 
changes in the parenchyma of the gland. The 
ducts may be dilated and the seat of suppuration : the 
rest of the gland is usually in a state of cirrhosis. 

F. Salivary calculi. — Concretions are occa- 
sionally found near the orifice of Stenson^s and 
Wharton’s ducts, which they obstruct more or less 
completely. They are usually rough and irregular 
in shape, composed of earthy phosphates, carbonate 
of calcium, and organic material, and often contain 
a nucleus of some foreign matter (vegetable debris, 
splinter of bone, bacteria, &c.), which has passed 
from the mouth into the duct. 

G. Tartar and Tooth-stones (buccal or 
dental concretions). — These deposits are closely 
allied to salivary calculi. The mineral salts of saliva 
are frequently deposited upon the teeth, especially 
about their neck ; the precipitate may be so abun- 
dant as to cover entirely the crown. The molars 
are specially liable to be affected in this way. 

Tartar contains a large proportion of inspissated 
altered mucus and cells, and many bacteria, espe- 
cially the lyCptothrix buccalis and Spirillum buccale. 

H. Tonsillar concretions {calculi). 

of desquamated epithelium, leucoc^es, mucus, fat, 
ddbris of food and bacteria, are frequently formed 
in the tonsillar crypts. They are soft, greasy-look- 
ing, and have usually a very foetid odour. When 
calcified they form calculi varying from a millet 
seed to a bean in size ; they are usually soft and 
contain a large proportion of carbonate of calcium. 
They may be a source of considerable irritation. 

I. Mammary concretions. of 
the stroma of carcinomatous tumours may occur in 
the mamma as in other parts. Small colloid and 
fatty concretions are frequently found in the dilated 
acini and ducts of the mamma when this organ is 
affected with lesions, such as tumours, causing 
obstruction of the ducts. 

Mammary calculi have been observed in the 
teat-ducts of cows; they consist of calcium car- 
bonates, earthy phosphates, fat, and other organic 
substances. 

K. ProstatIc concretions. — Corpora amy- 
lacea (or amyloid concretions) are very common and 
may he considered almost as physiolo^cal products ; 
they occur at all ages. Amyloid concretions are 
usually small microscopic bodies, but may become 
large enough to be visible with the naked eye as 
brown grains distributed all through the substance 
of the prostate. 

Prostatic caleuli.^They are formed in the same 
way as the corpora amp^lacea, by the accumulation 
of cells and secretion in the prostatic acini, but in 
addition they are calcified. They vary in size, 
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being often microscopic, but they are not infre* 
c^uently as large as millet seeds, and may reach the 
size ot a small pea. They are usually numerous. 
These concretions are common in old people, espe- 
cially when the prostate is the seat of disease 
L. Spermatic or Seminal concretions.-— 
These occur in the seminal vesicles. They are 
caused by the accumulation of spermatozoa and other 
secretions, which undergo degenerative changes and 
become calcified 

M Preputial calculi —These are observed 
in cases of phimosis, owing to the retention, degene- 
ration , and calcification of m asses of smegma Calculi 
escaping from the urethra may also be retained in 
the preputial sac and continue to enlarge by further 
deposition of organic matter and hme-salts on their 
surface 

N Vaginal concretions — Pessaries and other 
foreign bodies retained in the vagina for a long time 
may become encrusted with calcareous salts ; the 
presence of these bodies also causes inflammation, 
ulceration, and the formation of much granulation 
tissue, in which vaginal concretions are frequently 
embedded 

0 Nasal concretions — Mucus, sometimes 
mixed with blood, or inflammatory exudation re- 
tained in the nasal cavities occasionally becomes 
inspissated and much altered, forming crusts or 
almost complete casts of part of the passages One 
case has been recorded in which the nasal fossae 
were filled with masses of cholesterin, which must 
have been formed out of such retained products 

Nasal calculi {Rhimhths) may be produced by 
the calcification of retained secretions, but are more 
usually due to calcareous incrustation of foreign 
bodies, such as seeds, beads, boot-buttons, &c , 
which may find their way into the nasal cavities 
(usually of children) These stones sometimes reach 
a large size, and, besides causing obstruction and 
unhealthy discharges, may lead to ulceration and 
nasal deformities 

P Bronchial concretions, similar in nature 
to the nasal concretions, occur occasionally 

Q Otoliths, Ceruminous plugs — Accumulation 
of secretions in the external auditory meatus often 
tends to the formation of plugs of wax (cerumen) 
which may dry, become hard and almost black, and 
give rise to irritation and deafness These masses 
may contain, in addition to the cerumen, epithelial 
cells and hairs, and they offer a suitable nidus for 
the growth of several moulds and bacteria. See 
Ear, Diseases ot , Otomycosis 

By a deposition of carbonate and phosphate of 
calcium, calcareous concretions {otoliths) are formed, 
but this IS of rare occurrence in man These patho- 
logical otoliths have no relation to the otoliths which 
afe found normally in the fluids of the internal ear 
These physiological concretions are composed of 
crystals of carbonate of lime embedded m mucus. 

Sheridan Del£pine. 

CONCUSSION {concutiOy I shake together). — 
This term is used to indicate a condition induced 
by a more or less violent shaking or physical com- 
motion of the general system, or of some particular 
organ, whereby serious symptoms may be induced, 
but no definite lesion can be detected to account for 
them. The nerve-centres are the parts most liable 
to be thus affected, concussion of the brain or spinal 
cord being of considerable moment, givii^ nse to 
more or less complete abolition of their ranctions, 
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though this effect is usualW only temporary (see 
Brain, Concussion of ; and Spinal Cord, Diseases 
of). General concussion of the body is highly im- 
portant at the present day, in connecUon with rail- 
way accidents, after which persons seem to be un- 
injured, or only to be slightly shaken, but subse- 
quently more or less grave symptoms, assoaated 
with the nervous system, set in. See Railway 
Accidents, Results of 

Frederick T. Roberts. 

CONCUSSION OF BRAIN, SPINE, 3cc -See 
Brain, Concussion of ; and Spinal Cord, Dis- 
eases of 

CONDYLOMA {KovU^Xtofiay a knob) — SynON. t 
Fr Condylome ; Ger Fetgwarze 

This vague term has been used to describe at least 
two different things— namely, (a) papillomata, or 
warty growths in the neighbourho^ of the anus and 
genital organs ; and (b) the syphilitic lesions called 
mucous patches or mucous tubercles. Of these the 
former only will be dealt with here. The latter are 
described under Mucous Patch. 

Description. — Condylomata are commonly 
found m connection with the constant moisture and 
irntation due to acnd secretions, whether natural or 
morbid, especially the dischaiges of venereal affec- 
tions The growths occur most frequently and 
attain the greatest size m dirty persons, in whom 
also they are most liable to become inflamed, ul- 
cerated, and fissured The enormous masses some- 
times seen in pregnant women are often called 
* cauliflower ’ growths 

Treatment — Frequent washing, followed by 
the free application of some absorbent powder, such 
as oxide of zinc, is essential When the growths 
are very large, or fail to disappear under caustics, 
removal by scissors, knife, or cautery will be neces- 
sary Arthur Cooper 

CONFLUENT (confluoy I run together) — Ap- 
plied chiefly to a variety of small-pox and other 
exanthemata, in which the eruption runs together 
or coalesces 

CONGENITAL (con, together; and genttus^ 
begotten). —Existing at birth. See Monstrosities ; 
and Foetus, Diseases of. 

CONGENITAL SPASTIC PARAPLEGIA.— 

See Cerebral Diplegia 

CONGESTION (congero, I accumulate) — Over- 
fulness of vessels, caused by accumulation of their 
contents ^ generally applied to blood-vessels See 
Circulation, Disorders of. 

CONGO SICKNESS. — See Sleeping Sick- 
ness. 

OONiUM, Poisoning by,— Synon. • Fr Em* 
poisonnenunt par la Cigui\ Ger. Schterhngsver* 
giftung — All parts of the hemlock plant (Conium 
maculatum ; Greek, K^vttov) are poisonous. B<Khi 
the leaves and fruit are used in medicine. Its toxic 
properties were known in anaent times ; the plant 
was used for the destruction of cnmmals by the 
ancient Greeks, and there is no doubt that Socrates 
was poisoned by it. Death from conium in this 
country has perhaps always been the result of mis- 
adventure or sttiade ; but on the Continent the 
active pnnciple of the plant, canine, an alkaloid. 
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has been administered for the purpose of wilful 
homicide, death resulting from a dose of lo to 15 
drops. 

Anatomical Characters. — ^The signs of 
asphyxia, engorgement of lungs and of the right 
hearty and a general venous condition of the blood, 
appear to be constant after death from conium. 
There is nothing else specially noticeable. 

Symptoms. — Preparations of conium, as well as 
the alkaloid, or mixture of alkaloids, known as 
conitUi when taken in toxic doses, produce excessive 
muscular weakness beginning in the lower limbs, 
and extending gradually upwards, with giddiness 
and disorder^ vision. These symptoms are in 
some cases preceded b^ nausea ana vomiting, with 
dryness or ourning pain in the mouth and fauces. 
There is a desire to remain quiet, and a peculiar 
heaviness or drooping of the eyelids, the patient 
lying with his eyes shut. This, and the impair- 
ment of vision, appear to be due to paralysis of the 
ocular muscles. The pupils may be natural, but 
later they become dilated. The pulse is slow till 
death is actually impending. The paralysis pro- 
gresses gradually upwards, till eventually heart and 
respiration are affected, more especially the former. 
Convulsions and impairment of the mental faculties 
— hitherto intact— now set in ; finally sensation is 
impaired, and death ensues from asphyxia. 

Diagnosis. — The paralysis of motion, prc^ess- 
ing gradually upwards, with sensation long unim- 
pmred, and the peculiar drooping of the eyelids, 
are perhaps diagnostic of the nature of the poison. 

Prognosis,— A s no antidote is known which 
counteracts the effects of conine, the prognosis must 
always be a guarded one, and will depend entirely 
upon the general condition of the patient. 

Treatment. — The stomach must be emptied by 
the stomach-pump or siphon-tube, and well washed 
out. Emetics may also be used to evacuate the 
stomach. Tannin and other astringents must be 
freely administered, to precipitate the active alka- 
loid, and prevent its absorption. Castor oil, ad- 
ministered by the mouth or rectum, may aid the 
removal of the alkaloid when it has been rendered 
insoluble by tannin. Strong coffee, brandy, am- 
monia, and stimulants generally are serviceable, as 
may also be the hyp^ermic injection of ether. 
Hypodermic injections of i-40th grain of sulphate 
of atropine are very promising, especially in the 
later stages; atropine acting as a respiratory and 
cardiac stimulant. Persistent artificial respiration, 
and stimulation of the respiratory and cardiac func- 
tions by the use of electricity, ought not to be 
neglected when these are affected. 

Thomas Stevenson. 

CONJUNCTIVITIS. — Inflammation of the con- 
junctiva. Set Eye, and its Appendages, 
Diseases of. 

CONSCIOUSNESS, Dlsordera of.— The 

disorders of consciousness are so numerous as to make 
it desirable briefly to consider them in one article, 
with a view to their classificatmn and the better 
comprehension of their mutual r^^tions. We shall, 
therefore, here gsoup and arrange the varied morbid 
conscious states, not aiming to produce a strictly 
scientific classification so much as one which will 
be practically useful. 

I. Exaltation. — Under this head may be ranged 
certain states of consciousness more or less distinctly 
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bordering upon the unnatural, to be met with in 
persons Under the influence of * mental excitement * 
firom various causes, as from sudden good news, or 
generally pleasant surroundings ; also from a slight 
degree of ^isoning by alcohol, opium, hashisch, or 
other dru^ ; or from an early sta^ of some forms 
of insanity, or of delirium. In this state of mental 
exaltation the individual’s powers of perception, 
apprehension, recollection, thought, emotion, and 
volition, would seem to be all more or less intensi- 
fied, just as in that of hebetude or dementia they are 
diminished, and consciousness is proportionately 
dwarfed. 

2. Perversions. —Many of the various defects 
here to be referred to are very partial in the extent 
to which they implicate consciousness, though others 
are general. In what is known as an illusion some 
object of sense is not correctly perceived ; or in 
other words, some sensorial impression is quite 
wrongly interpreted — as when a feverish or a 
maniacal patient, looking at some inanimate object, 
declares that it is a cat or a dog about to fly at him, 
or, hearing even the slightest noise in any part of 
his room, interprets it to be the voice of some friend 
or imagined enemy. In the case of an hallucina- 
tion^ however, forms are declared to be seen, or 
voices heard (by a patient suffering from delirium 
tremens, for instance), where no appreciable external 
realities could have started the notion. And in 
these cases, it is not that the patient sees or hears 
without believing ; he implicitly believes that the 
visions or voices, which have been conjured up- 
subjectively by the mere disordered working of his- 
own brain, have a real existence in the outside 
world. It is necessary to make this distinction, 
because it is by no means uncommon, in regard to- 
the olfactory sense (especially in some epileptics), 
for odours or smells to be perceived which the 
patient soon comes to know are purely subjective or 
devoid of any external correlative. 

Hallucinations and illusions, moreover, though 
occasionally existing alone, are quite pommonly as- 
sociated with a very important and more general 
derangement of consciousness, namely, delirium. 
This is a symptom very common in many fevers, in 
certain low states of the system, after severe frights, 
in inflammatory or other lesions of the brain and its- 
membranes, as a result of some narcotico-irritant 
poison, or occasionally in a person who is recovering 
from an epileptic attack or from the stupor sequen- 
tial to a series of convulsive attacks. The state 
itself varies much in intensity. Three fairly distinct 
types exist. In (a) low or muttering delirium the 
patient lies still and more or less heedless of what is 
occurring around ; or, if heeding at all, the impres- 
sions which he receives give rise to erroneous 
perceptions (illusions), which are woven into the 
incoherent fabric of his rambling thought. In {b\ 
delirium tremens the patient is more restless y 
tremors of the limbs ana of the muscles of the face 
are often easily induced ; hallucinations of sight and 
bearing are common ; and the character of the 
delirium reveals that the patient is, to an unusual 
extent, possessed by fears, terrors, and other emo- 
tions of a depressing type. In (c) wild or raving 
delirium we have to do with a much more active 
state. The patient raves loudly and incoherently, 
more in regard to his fleeting dream-like thoughts 
than in connection with external impressions^ of 
which be is more or less heedless. He is often 
violent in demeanour, and difficult to be restrained^ 
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persons in this state being capable of great and 
prolonged muscular exertion. The bodily activity 
accompanying this form of delirium is^ in fact, just 
as characteristic as the great intensity of the mental 
processes It is met with occasionally in some 
fevers, but more commonly in meningitis and in 
acute mania 

In its early stages delirium is pnncipally noticed 
dunng the transition-period between waking and 
sleeping — at times, that is, when the nervous system 
most needs the re-mvigorating influence of sleep 
It IS in these cases, too, that beef-tea or stimulants 
may for a time dispel all traces of the wandering 
thought While illusions and hallucinations enter 
largely into the mental activity of a dehnous patient, 
delusions also are generally well-markea com- 
ponents That is to say, the person becomes for a 
time possessed by an idea, notion, or fancy, for 
which there is no real warranty, though he believes 
and wishes to act as though it were true 

Somewhat allied to delirium in nature, though 
much lower in intensity as a mental process, is that 
incoherence of thought which is met with in many 
chronic maniacs, or in non-febrile patients suffering 
from various organic brain -diseases In its slighter 
degrees this incoherence displays itself as mere 
‘ rambling ’ talk , the patient has not sufficient 
brain-power to follow up the mam subject of 
thought, and is frequently diverted into collateral 
channels This, which is a natural state with 
some persons, may be distinctly indicative of 
disease in others whose mental power has previ- 
ously been of a more vigorous type At times the 
incoherence is seen to be governed principally by 
mere verbal suggestion, the patient being led away 
from point to point in new directions, owing to the 
associations of some word which has been used 
becoming for the time dominant This state is 
often well seen in the sub-acute exacerbations of 
chronic mania, though it may occur also where 
multiple softenings or indurations of the brain exist 
At other times the incoherence is more absolute — 
wayward transitions from subject to subject, con- 
nected by no discoverable bond, rapidly following 
one another The result in such a case is a mere 
unmeaning jumble of words, interspersed here and 
there with brief propositions having a limited 
significance of their own, though often wholly 
unrelated to that which precedes or follows 

Hypochondriasis is a perverted state of conscious- 
ness, having some resemblance to that of illusion, 
but in which some internal or visceral state becomes 
the starting-point of impressions (possibly not 
actually painful) which, when magnified and per- 
verted as they are in the mind of the patient, fill 
him with false and gloomy apprehensions of various 
kinds This perversion of consciousness is more 
generalised than that which exists in the case of 
illusion , and also, instead of being a more or less 
temporary defect, it is one that may last for weeks, 
months, or even years. The state of mind of an 
hystencal patient is often not altogether different 
from that of the hypochondriac. 

3. Partial Loss. — Defects of this order are 
numerous and may exist m great variety. They 
may implicate almost equally nearly all the varieties 
of conscious mental activity, or some more than 
others. They may be cither congenital, or acquired 
during the life of the individual. 

In idiocy we may have from birth defect in the 
power of concentrating the attention, a defective 
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{Mwer of apprehension and of thinking, and a defec- 
tive volition, shown alike by an inability to guide or 
control thought, and by a deficient vigour of bodily 
movement. Again, as a result of epilepsy, of 
organic brain-disease, or of injuries to the head, the 
patient may gradually lapse into such a condition 
from one of health, so as to become, as it is 
termed, * demented * While this state of dementia 
may supervene at any age, it is much more common 
as a consei^uence of the brain-diseases frequent in 
advanced life There is, moreover, a form known 
as senile dementia^ in which without any typical 
disease, but as a consequence of impaired tissue- 
vitality and diffused degenerative changes through- 
out the nervous system, the mental faculties undergo 
a more marked degr^ation than is usually met 
with in old age This condition in its minor 
degrees goes by the name of hebetude. In all such 
states or grades of idiocy and dementia, we meet 
with an undue tendency to sleep in the daytime as 
a result of the listless and languid mental condition. 
This IS but another sign of the general lowering of 
conscious vigour 

Here we must include, also, a peculiar group of 
conditions, having some alliance with one another, 
which are all characterised by loss of conscious- 
ness to some extent, either partial in range 
or general The> are — reverie^ somnambulism^ 
ecstasy t coma vtgtl^ catalepsy ^ hypnotism^ and trance 
They are merely enumerated here, but are defined 
or described in their several places In the last of 
these conditions the loss of consciousness, in the 
ordinary acceptation of the term (namely, loss of 
perceptive power), is so absolute, that some may 
think it ought rather to be included in the next 
section Loss of perceptive power, however, 
would not seem to be absolutely synonymous with 
loss of consciousness There is good reason to 
believe, for instance, that where the influence of 
chloroform and other anaesthetics is not pushed to 
the fullest extent, a condition of ancesthesia inter- 
mediate between slight and profound is produced, 
in which, while there is absolutely no consciousness 
for external impressions, so that pain is altogether 
unfelt, there is still a certain amount of cerebral 
activity — as evidenced by rambling and indistmct 
speech on subjects altogether apart from what the 
surgeon may be doing. There is mental activity 
clearly, though the nature of this, as revealed by 
the patient’s speech, may preclude the notion that 
pain IS at the time being felt Sensorial conscious- 
ness IS blotted out, while a kind of ideational con- 
sciousness remains. We have an approximation to 
such a condiUon, also, in the case oi sleep when 
dreams are rife But here sensorial consciousness 
is not completely in abeyance. Again, in certain 
rare and anomalous epileptiform attackj we may 
find the patients, after the first paroxysms, bereft of 
some senses, though not of others. They mhy hear 
what IS said by mose around them, though they 
continue for a time quite unable to see or speak. 

4 Complete Lose. — In very profound sleep 
[sopor)^ in that prolonged form of it in which the 
person, if he can be momentarily roused, drops off 
again immediately {lethargy)^ and also in profound 
an€esthesia, there is complete loss of consciousness^ 
The terms ‘ sopor * and ‘ lethargy* are now rarely used, 
and authors are not even agreed as to the precise 
state which would be designated by the latter word. 
It is sometimes regarded as a synonym for 
* trance,* 
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In syncope we have insensibility resulting rom a 
cutting off of the proper supply of blood to the brain ; 
while in asphyxia we have a like result following 
upon an interference with respiration, and a conse- 
quent engorgement with impure blood. 

A condition of narcosis or profound insensibility 
may result from opium or other drugs and poisons, 
among which alcohol is to be included as one of 
the most common producers of such a state. It 
may also be due to the deficient elimination of 
waste products by the kidneys, when ‘ uraemic 
coma * IS produced ; or to the abnormal production 
of chemical compounds in the S 3 ^tem, which lead 
on to blood-poisoning, as in * diabetic coma,’ and 
in the final st^es of septic poisoning. 

Complete loss of consciousness exists for some 
time during the ordinary form of epileptic Jit, or 
during an attack of convulsions ; though in other 
epileptiform fits, not infrequently met with— having 
some of the characters of hysterical convulsions — 
there seems to be a loss of sensorial consciousness 
only (loss of perception), while a certain amount of 
ideational consciousness remains. In apoplexy also 
there may be for hours or days a more or less 
profound loss of consciousness. In the less pro- 
found attacks, as well as after an epileptic fit or an 
attack of convulsions, the loss of consciousness is 
not complete, and we have a condition now 
commonly known as stupor. This state is also 
frequent as a result of concussion or other injuries 
of the brain, and it occasionally follows a severe fit 
of hysterical convulsions. It mzy last for hours, 
days, or even weeks in some cases. In it the 
patient lies with his eyes closed, taking no heed of 
what is passing around, though he may show 
obvious signs of feeling when touched or pinched, 
and may be capable of being momentarily roused, 
so as to give a short monosyllabic answer if slightly 
shaken or spoken to in a loud voice. On these 
occasions, signs .of impatience are often shown. 
Though such a patient will not ask for food, he will 
often drink freely when it is offered. He will of 
his own accord, when his bladder is full, sometimes 
get out of bed, find the chamber-pot, use it, and 
return to bed without saying a word — and then 
speedily relapse into his previous state of stupor, 
^^en the insensibility is more profound, both urine 
and feeces are passed incontinently. 

The state Just spoken of is referred to in this 
section because it is so intimately allied to and con- 
nected by all sorts of transition conditions with 
another, known as coma, in which the loss of con- 
sciousness is more complete and absolute. There 
are different degrees of stupor and there are different 
degrees of coma ; the former is commonly spoken 
of as slight or deep, while a comatose condition, 
coma, and profound coma (the latter being what 
the older writers termed cams) are the phrases 
ordinarily used to denote the increasing insensibility 
of the graver state, which is more especially 
charactei^tic of the apoplectic condition. Coma 
may result from long-continued exposure to cold, 
from sunstroke, from poisons of various kinds, 
froin erysipelas of the head and free, from inflam- 
mations of the meninges, multiple embolisms, the 
effects of hyperpyrexia, or from cerebral haemor- 
rhage. The most common cause of very profound 
coma h cerebral hDemorrhage (apoplexy). In this 
condition Ae breathing is often loud and stertorous, 
ai.d consciousness is entirely obliterated, so that 
riiere is an utter absence of reflex movements when 
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a limb is pmehed or when the conjunctiva is 
touched. The patient in the deeper forms of coma 
often cannot be roused at all, even for a moment ; 
and if this state does not terminate in one way or 
another before the expiration of twenty-four hours, 
or if it does not gradually pass into one of mere 
stupor, a fatal result may be considered imminent. 

H. Charlton Bastian. 

CONSTIPATION {con, tc^ether ; and stipo, I 
cram). — Definition. — Slow passage of the faeces 
from the emeum to the anus, leading to infrequent 
or incomplete alvine evacuation, and to retention of 
faeces. 

.Etiology. — The causes of constipation may be 
local — an impediment to the onward movement of the 
faeces in the large intestine or from the rectum ; or 
pertaining to habits, diet, and other 
conditions. 

Local. — The local causes of constipation include : 
(<x) Lesions inducing narrowing of some part of the 
large intestine, as from cicatrising of an ulcer, new- 
growths, or displacement of the bowel, {b) Collec- 
tions of scybala, intestinal concretions, &c., in the 
caecum, sigmoid flexure, or rectum. Faeces are 
more especially apt to collect when too solid or 
when deficient in bile, {c) Pressure on the rectum, 
by uterine fibroids or ovarian tumours, uterine dis- 
placements, the gravid uterus, or an enlarged 
prostate, {d) De&cation thwarted, as when the 
expiratory abdominal muscles are enfeebled, as in 
pregnancy — especially when repeated or after twins, 
obesity, old age, or in some painful affection of the 
abdomen, such as rheumatism of the abdominal 
walls and diaphragm, chronic dysentery, piles, 
fissure, or the evacuation of a hard mass of faeces. 
{e) Feeble contraction of the intestinal muscular 
fibres, as in distension of the large intestine or a 
portion of it by gas, faeces, or lumbrici, inflammatory 
affections (chronic intestinal catarrh, chronic perito- 
nitis), lead-poisoning, senile atrophy, or in delicate 
females with lax muscular fibre. ) Pain in the 
pelvic viscera, and probably elsewhere, may induce 
paralysis of the S3nnpathetic nerves supplied to the 
intestinal walls ; thus may be explained obstinate 
constipation in painful uterine and ovarian diseases, 
which cannot be accounted for by pressure on the 
bowels or otherwise. 

General . — The general causes of constipation 
are: {a) Sluggishness of function — lymphatic tem- 
perament, hereditary influence, anaemia, especially 
with amenorrhoea ; or, on the other hand, disposition 
to great activity of the muscular and nervous system. 
{b) Certain habits, such as sedentariness ; railway 
travelling — long journeys; too great muscular 
activity; mental application, especially when ex- 
cessive or prolonged ; the continued and apparently 
necessary use of aperients or enemata after the relief 
of temporary constipation — falling under the tyranny 
of aperients ; habitual disregard of defiecation, or 
huny in the act ; prolonged hours of sleep ; the ex- 
cessive or even moderate use of alcohol, tea, tobacco, 
or opiates, (r) Dietedc errors ; the diet too nu- 
tritious — leaving little intestinal residue, or poor and 
insufficient ; or containing too little fluid ; improper 
feeding, especially in infants and children ; and the 
use of indigestible substances, such as cheese, nuts, 
or uncooked vegetables. The presence of lime-salts 
in drinking water is a fertile cause of constipation in 
many districts. 

Constipation is frequently a prominent symptom 
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in diseases of the stomach ; of the liver ; of the 
heart, inducing congestion of the portal system ; 
and of the nervous system ; in acute febrile states ; 
as well as in connection with diabetes, excessive 
perspiration, prolonged lactation, and morbid dis* 
charges 

The causes of constipation are such as evidently 
induce one or all of the following conditions, namely, 

(1) increased resistance to the onward ^sage of 
faeces along the intestine either from dryness or 
hardness of its contents resulting from deficient 
secretion or too active absorption of fluid ; or to 
actual narrowing of the lumen of the bowel ; and 

(2) impaired contraction of the muscular fibres of 
the large intestine. 

Description — In constipation the evacuations 
are infrequent, solid, deficient in quantity, and 
sometimes unusually offensive ; they often consist of 
dry, hard, dark or clay-coloured masses or scybala 
Defecation is generally difficult or even painful. As 
a rule the depth of colour, and the scybalous cha- 
racter of the motions, are in proportion to the dura- 
tion of the lodgment of feces in the large intestine. 
Infrequency of defecation regarded alone is an 
untrustworthy sign of constipation, or of constipation 
demanding medicinal or other treatment, inasmuch 
as it often depends on individual peculiarity Good 
health may be consistent with departures from the 
ordinary rule — a daily evacuation ; not infrequently 
there is no relief from the bowels for several days or 
even for a week, and yet without inconvenience, so 
long as the infrequent defecation is habitual or can 
be ascribed to idiosyncrasy 

The disturbances of function usually associated 
with constipation may be local or may extend to 
distant parts 

The tmmedtaU or local effects are such as may 
arise from retention of feces — signs of fecal collec- 
tions in the ceecum, colon, sigmoid flexure, or 
rectum ; irritation of portions of the intestine, indi- 
cated by colic, inflammation, dilatation, ulceration, 
and perforation of the intestines, followed by perito- 
nitis , intestinal obstruction — a portion of the bowel 
load^ and distended with feces being no longer 
capable of peristaltic movement ; pressure of fecal 
accumulations on the intra-pelvic vessels and nerves, 
inducing menonhagia, uterine catarrh, seminal 
emissions, varicocele, haemorrhoids, cold feet, 
neuralgia, numbness, and even oedema of the legs 
{see F^ces, Retention of). Constipation frequentl> 
exerts a pernicious influence on primary digestion, 
indicated by foul tongue, foetid breath, anorexia, 
acidity, flatulence, biliary disturbance— even jaun- 
dice — and urine loaded with lithates. 

The remote or general effects of constipation are 
lassitude of body and mind ; headache, flushing, 
heat of head, and vertigo ; palpitation ; anaemia, 
and wasting Headache and nausea depending on 
retention of feces may be either pretty frequent 
without loaded tongue ; or may recur with vomiting 
and much coating of tongue every three or more 
weeks — these periodical attacks resembling megnm, 
but always cleared up by an aperient 
Treatment.— Constipation depending on indi- 
vidual peculianty is rarely relieved permanently by 
treatment. The bowels, having acquired from early 
life the habit of infrequent evacuation, may be 
stimulated for a time, and are then apt to become 
more sluggish than before In all cases the habit of 

the patient in this respect from childhood should 
first be determined, either as a caution against 


active or prolonged treatment, which may prove 
injurious, or as a guide to the adjustment of direc- 
tions and remedies — affording as it does a limit 
which should not be overstep]^. A healthy daily 
discharge of feces should not fall far short of five 
ounces, and should form a coherent cylindrical- 
shaped mass of five or six inches in length, which 
should float; and it is an essential condition of 
healthy and efficient defecation that the colon should 
always be moderately full of retained feces. The 
practitioner should bear m mind that many persons 
acquire the erroneous belief that they are not dis- 
charging a sufficiency of feces, and in consequence 
betake themselves to aperients, which daily remove 
the normal residuum of feces that should exist in 
the colon — healthy peristalsis and defecation being 
thus out of question. This apparent constipation can 
only be met by completely suspending the use of 
aperients 

I. jEtiologicaly hygientCf and dietetic treat’ 
ment . — In treating constipation the causes should 
be met Local causes, such as those inducing 
contraction of or pressure on some part of the large 
intestine, or feeble or ineffectual contraction of the 
intestinal muscular fibres or of the expiratory 
muscles, should first be ehmmated When defeca- 
tion IS obstructed by the sphmeter am either 
remaining firmly contracted, or failing to relax 
sufficiently, it may be effectually relieved by forcibly 
dilating the anus under ether. Habits disposmg to 
constipation should also be corrected. Persons who 
are much preoccupied or careless are apt either to 
disregard the call to stool, or to perform the act of 
defecation hurriedly, incompletely, and at irregular 
intervals. Such persons should be stnctly enjoined 
to direct their attention, expectancy, and will to the 
attainment of complete and reg^ar evacuation 
The sensibility of the nerves of the rectum becomes 
blunted by the constant contact of feces, and the 
promptings of nature at last cease. Hence the 
periodical removal of collections in the lower part 
of the lai^e intestine is an essential element of the 
treatment. This is best secured if possible by well- 
timed and well-directed and sustained natural efforts 
The patient should be told to attempt defecation 
every day after breakfast or other suitable time, and 
to persevere m this habit even though the result be 
occasionally or frequently unsuccessful, and m order 
to develop his solicitation into the daily habit of 
evacuation he should continue to practise it always 
at the same hour, and should disregard any prompt- 
ing that may arise at other times. The position in 
which the act is performed is imTOrtant and should 
be made to resemble the natural attitude as far as 
possible by the use of a low seat or a foot-stool ; 
for thereby less impediment is offered to the passage 
of the feces, ana the abdominal walls are well 
supported dunng straining While straining to 
relieve the bowels, he may facilitate evacuation by 
pressing firmly the fingers in front and on each side 
of the coccyx, thus supporting the levator am during 
contraction, reducing the concavity of the rental 
pouch, and causing the mass of feces to glide 
torwai^ through me sphincter, which ^ould be 
smeared with vaseline ; or he may attain the same 
end by alternately contracting or relaxing the anal 
sphincter. Failing to obtam relief on 3ie second 
day, a small cold-water enema should be used to 
prevent further accumulation of feces in the rectum, 
and to restore tone in this region. The enema 
should never be larger than is required to dislodge 
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the motion from the pouch of the rectum, nor should 
it be warm ; at first it may, however, ^ tepid, but 
should afterwards be cold. Occasionally large 
enemata may have to be employed to dislodge faecal 
accumulations high up in the colon. Such enemata 
should be given by a continuous pressure under the 
force of gravity from a suitable douche-can. When 
evacuation is obstructed by the lower part of the 
fecal mass becoming dry, relief may be obtained 
from a small emollient enema administered on rising 
(such as infusion of linseed, glycerin in small 
quantities, solution of white of eggs, olive oil alone 
or in oatmeal gruel or combined with ox-gall) and 
allowed to remain until after breakfast ; or by the 
use of suppositories at bed-time consisting of cacao- 
butter, or honey hardened by heat, either alone or 
combined with extract of belladonna. The clothing 
should not constrict the abdomen or waist, and 
should be warm — especially about the feet and legs. 
Sedentary habits should be abandoned. Exercise 
on foot or on horseback, or on a cycle, is especially 
to be commended, and carriage-exercise to be 
avoided. While studying or reading, the patient 
should walk about, and stand rather than sit at the 
desk. Gymnastics and out-of-door games (such as 
lawn -tennis, cricket, football, golf) are useful when 
a limited time only can be (kvoted to exercise. 
Excessive and exhausting exertion should be avoided. 
It is generally advisable to recommend early rising 
and cold bathing, followed by brisk general 
towelling in the morning. In different cases one 
or other of the following may be found serviceable : 
a shower- or sponge-bath containing vinegar or 
bay-salt, or consisting of sea-water, or a cold sitz- 
bath ) douches directed to the abdomen ; a cold- 
water compress applied to the abdomen during the 
day or night, or from three to four hours in the 
morning ; friction or kneading, or slapping with the 
half-closed fist in the course of the colon every 
morning, and when at stool ; an abdominal belt 
(flannel or elastic) — especially if the abdomen be 
pendulous. 

DUt ^ — The diet should be varied, should not 
consist too exclusively of animal food, but should 
contain a good proportion of fresh vegetables, and 
especially green vegetables (cabbage, lettuce, 
spinach). Fresh and ripe fruit (such as grapes, 
apples, oranges, figs, and bananas) should also 
find a prominent place, and are most effective when 
taken m the early morning, or at breakfast. When 
fruit induces acidity a tumblerful of alkaline (Vichy 
or Vais) water should be taken at the same time. 
Oils and fats are generally serviceable when they do 
not disturb the digestion, such as the addition of a 
dessert-spoonful of olive oil to green vegetables or 
to potatoes. A tea-spoonful of glycerin with each 
meal is often helpful. The diet should not be too 
dry. As to beverages, much must be left to in- 
dividual experience ; sometimes coffee, or beer, or 
cider answers best . A tumblerful of cold water should 
be taken at night, and in the morning on awaking ; 
^metimes carbonic -acid water in the early morning 
is found preferable to plain water. Coarse articles 
of food — such as bran- or wheatmeal bread, oatmeal 
porridge, &c. — are often commended, and now 
and then they do favour the continuance of more 
efficient evacuation j more frequently, however, 
they fail — especially after a time — and they then 
agmvate the evil by further adding to the undue 
collection of residue m the large bowel, and are apt 
to set up catarrhal irritation. Acidity and other 


symptoms of d3rspepsia contra-indicate the use of 
these indigestible foMs. Honey or marmalade with 
bread, gingerbread, and Spanish or Portugal onions, 
plainly boiled, may be found useful in certain cases, 
Dujardin-Beaumetz recommends infusion of linseed 
immediately before a meal. As a rule, eggs, milk, 
cheese, farinacea, astringent red wines, and tea 
increase constipation ; and besides these articles it 
is best to avoid pickles, salted meats, nuts, and 
pastry in any form. 

2. Treatment by massage and electricity and 
gymnastics. — Many observers in recent years have 
reported the complete cure of constipation by a 
course of massage alone. The manipulations con- 
sist of kneading {pHrissage)^ stroking {effleurage), 
and slapping {tapotement), each having its special 
effect: the first loosening impacted faecal masses, 
the second favouring their passage along the bowel, 
and the third improving peristaltic action. In some 
instances the forms of massage best adapted to the 
case should be applied to the whole of the large 
bowel from the caecum onwards ; in others it should 
be addressed specially to certain portions, as the 
caecum, transverse colon, or sigmoid flexure. Some- 
times all the manipulations, in varying proportions 
and degrees, are required in succession, or only one 
or two kinds — for instance, in atony of the bowel 
depending on sedentary habits, gentle and then 
deep stroking should give place to strong slapping 
with the half-closed hand ; and in cases marked by 
flabbiness of the abdominal muscles, the recti should 
be forcibly separated by the thumbs and fingers, and 
then strong transverse strokings from the median 
line should be made, and the patient should take 
deep inspirations to strengthen the diaphragm. 
Each case should therefore be treated with aiscrimi- 
nation, and a routine method should be avoided. 
The massage should be applied for from twenty to 
thirty minutes every or every other morning, and 
should be continued without interruption for from 
five to eight weeks. Electricity , either alone or 
with massage, has also proved successful in certain 
cases ; a mild galvanic (continuous) current being 
applied by inserting the negative pole well within 
the sphincter ani, and drawing the positive pole 
along the colon, and thefaradic (interrupted) current 
being passed through the abdominal muscles. 

Properly selected and regulated gymnastic exer- 
cises may in some cases be indicated, and by 
restoring the tone of the abdominal muscles prove 
a useful addendum to other remedial measures. 

3. Medicinal treatment , — Should the foregoing 
directions fail to establish the habit of a regular 
action of the bowels, either daily or on alternate 
days, they may be supplemented by the prescription 
of medicinal agents, to compass the twofold aim (i) 
of relieving the large bowel of the excess of fseces 
and gases which, by over-distending it, opposes peri- 
stalsis, and (2) of giving tone to its walls. To this end 
care should be taken to so adjust the dose (for it 
varies considerably in different cases) as to secure if 
possible efficient assistance to the discharge of feces, 
without going so far as to clear away or to consider- 
ably reduce the normal residuum which should 
always exist in the colon. If, therefore, any pre- 
scribed dose has exceeded this limit, it shoula be 
reduced, and should not be given next day, but after 
the lapse of a day or two, Repeated purging 
exhausts torpid bowels, and perpetuates constipa- 
tion* Nor should the bowels be pushed to more 
frequent relief than has been habitual with the 
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patient from early life. If the evacuations habitually 
contain scybala, and if faeces are generally found, on 
examination, in the rectum, the injection of a tea- 
spoonful of glycerin, or the insertion of a glycerin 
suppository, twenty minutes or so before the time 
of the desired evacuation, may alone suffice, or may 
enable a smaller dose of medicine to deal effectually 
with the difficulty If gentle assistance only is 
required, and if griping and other signs of irrita- 
tion are readily set up by the ordinary aperients, one 
or other of the following may be tried. — a tea- 
spoonful of castor oil alone, or with an equal part of 
glycerin, beaten together and then added to a table- 
spoonful or two of milk, or with olive oil or almond 
oil, at bedtime or in the early morning ; the official 
sulphur lozenges at bedtime ; rhubarb and dried 
carbonate of sodium (gr. ij. or iij. of each), or a 
small piece of rhubarb-root before the midday meal ; 
pills of dried ox-gall and soap Or, if a more 
decided laxative is necessary, a preference may be 
given to the compound liquorice powder, or confec- 
tion of senna (with or without confection of sulphur 
or the sulphur lozenge), or the infusion of a few 
senna-pods in half a tumbler of water let stand over 
night, or extract of cascara sagrada. During late 
years cascara sagrada has acquired a high position 
as a tonic aperient, and is prescribed either m the 
form of solid extract, in pills, alone or variously 
combined, or in that of the liquid extract — the dose 
of the latter varying from itiv. to ntxxx alone or 
associated with tincture of nux vomica, tincture of 
belladonna, or tincture of podophyllum, in a tea- 
spoonful of glycerin, or along with dried extract of 
euonymin m pill Combinations on the lines of the 
favounte formula of Sir Andrew Clark also meet 
the indications well in the majority of cases (aloin, 
extract of nux vomica, extract of belladonna, sul- 
phate of iron, powdered myrrh, powdered soap, of 
each half a grain , and, if the faeces are dry and 
hard, add powdered ipecacuanha half a grain). 
Some prefer a pill of Socotrme aloes with henbane 
and sulphate of iron and quinine In a well- 
organised course of medicinal treatment the form of 
the aperient should be vaned every now and then, 
and the dose very gradually reduced until at last it 
is almost withdrawn, while the intestinal tonics 
(belladonna, nux vomica, and iron) should be con- 
tinued The time when the dose should be taken 
IS important, for it will vary — be it before lunch, or 
dinner, or at bedtime — with the slowness or quick- 
ness of the response of the bowels to the attainment 
of relief after breakfast. 

In anaemic patients a prolonged course of haema- 
tinics should be aided oy aloes, nux vomica, and 
arsenic. The official Pilula Aloes et Myrrhae, 
Mistura Fern Composita, and Decoctum Aloes 
Compositum are all excellent preparations for such 
patients In hsemorrhoidal complications aloes 
should, as a rule, be avoided, and laxative elec- 
tuaries should be prescribed In obstinate cases 
colocynth— either alone or variously combined — is 
most useful; such as the tincture of the Prussian 
Pharmacopoeia, ntv or more on su^ar or in liquid 
extract of liquorice fto disguise the bitterness) three 
or four times a day, or lo to 20 minims an hour 
before breakfast j or the official extract or compound 
pill with small doses of calomel. A full dose of 
opium may liberate the bowels after the failure of 
the strongest purgatives, arid constipation depending 
on inhibition of the sjrni pathetic nerve from min 
will be relieved by opium with belladonna. When 


constipation is associated with a deficient flow of 
bile, cholagogues (such as calomel, euonymus, or 
podophyllum resin) should be prescnbed with the 
other remedies ; and dried ox-bile in pills, and 
mtnc aad or nitro-hydrochloric acid often prove 
useffil. Sometimes enemata (simple or medicated) 
answer better than purgatives; then, when fre- 
quently required, they should be small m quantity, 
and at first tepid, afterwards cold ; for occasional 
use, for the purpose of clearing away fseces loading 
the large bowel, they should m laige (from two to 
six pints) and warm {see F^ces, Retention of). 
The frequent use of large warm injections per- 
petuates constipation. Purgative waters, such as 
the Rubinat, Condal, Fnednchshall, Pullna, 
Apenta, Hunyadi J^nos, or Carlsbad, given well- 
diluted in warm water in the early morning, arc 
often valuable adjuncts to other treatment. A com- 
bination of the sulphates of iron, magnesium, and 
sodium with strychnme and belladonna, after food 
twice a day, is often efficacious; or a course of 
sodium phosphate and ammonium chloride ; and m 
young children carbonate of magnesium (gr. v. to 
XX.) in milk, compound decoction of aloes, or 
syrup of senna are favourite aperients. 

George Oliver, 

Wilfrid Edgecombe, 

CONSTITUTION — Synon.. Diathesis; Habit; 
Conformation of Body; Fr Constitution \ Ger. 
Leibesbesckaffenheit 

The constitution may be sound or unsound. A 
sound constitution may be defined as the harmonious 
development and maintenance of the tissues and 
organs of which the body is made up. It onginates 
With the union of healthy sperm- and germ-cells, 
continues with the growth of the product under the 
most favourable conditions to adult life, and be- 
comes gradually enfeebled with advancing age by 
the process of natural decay 

The constitution may be unsound in consequence 
of dejicunt vitality. This deficient vitality may 
be general, as is sometimes observed in the children 
of parents one or both of whom are m advanced life, 
or whose vitality on one side or the other has been 
reduced by excesses, such as alcoholic or venereal. 
Exhausted vitality from prolonged disease, e g. 
phthisis or tertiary syphilis, affecting either parent, 
may determine the death of the offspnng at an early 
period, from mere failure of nutrition, or may cause 
It to succumb to acute disease not necessarily asso- 
ciated with any inherited tendency of a special kind. 
The deficient vitality may be restricted to certain 
tissues or organs— namely, those concerned in the 
nervous, vascular, respiratory, or digestive systems. 
Thus among the most strikingly hereditary of diseases 
are those of degeneracy, such as emphysema, struc- 
tural heart-diseases, atheroma of vessels, and certain 
kidney-diseases. Rightly interpreted, these diseases 
are of the nature of premature senility, attacking 
certain tissues or organs— as it may be seen to attack 
the hair or the cornea — from some mhercnt defect 
in their vitality 

The constitution may, in the second place, be 
unsound from some definite tnhenled form of disease. 
Although the constitution of an individual begins 
with his life, it is nevertheless the resultant of the 
constitution^ peculiarities of many antecedents. 
This being so, tendenaes to disease may date fer 
back in the pedigree, to be called forth from time 
to time by favouring circumstances. We need. 
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however, practically only go back a few generations 
in inquiring for those diseases which are well recog- 
nised as being hereditary. These form one section 
of the group of constitutional diseases, — Congenital 
syphilis, gout, scrofula, tuberculosis, cancer, asthma, 
and certain neuroses, are all diseases which are apt 
So appear at certain periods of the life of the off- 
spring, in consequence of some specific inherent 
defect of blood or tissue derived from his pro- 
genitors. 

The constitution may, thirdly, become unsound 
at any period subsequent to birth, [a) This may be 
due to the surrounding conditions of life being evil. 
Defiden* or impure air, insufficient or improper 
food, oefective sunlight, overwork, intemperance, 
&c., may injure the constitution, and give rise to 
diseases whose constitutional nature is sometimes 
strikingly shown in the tendency of some of them 
to beco ne hereditary. Rickets, phthisis, and scro- 
fula are examples, {b) The introduction of certain 
poisons into the system affects the constitution pro- 
foundly, and in some cases permanently, after the 
more obvious effects of the poisons have passed away. 
All the acute specific zymotic diseases, including 
vaccinia, would come under this category. They 
render the organism, for a long period or for life, 
proof against subsequent attacks of the same disease. 
Only in certain cases, however, can the soundness 
of the constitution be said to ht impaired by such 
diseases, and then it is usually through the occur- 
rence of sequelae. R. Douglas Powell. 

CONSTITUTIONAL DISEASES.— These may 
be regarded as diseases generated from within, in 
the course of the wear and tear, nutrition and waste, 
of the body, in consequence of inherent or acquired 
weakness in its construction. 

The applicability of the term * constitutional ’ to 
disease is sufficiently explained in the preceding 
article on Constitution. The term may, however, 
be associated with a group of so-called ‘ general * 
diseases, in opposition to that which includes 
‘ zymotic * or * specific * diseases, which are generated 
by the introduction of some definite poison from 
without. 

In our present state of knowledge, however, no 
very rigid lines can be drawn to separate local, 
general, constitutional, and specific diseases from 
one another. R. Douglas Powell. 

CONSTRICTION {constringo^ I bind together). 
A narrowing, to a limited extent, of a canal or 
hollow organ, due either to a textural change in 
its walls, or to the pressure of a band surround- 
ing it. 

CONSUMPTION (consumo^ I waste). — A term 
for any wasting disease, but generally applied to 
pulmonary tuberculosis. See Lungs, Tuberculosis 
of. 

CONTAGION.— Infection. 

CONTINUED FEVERS.— An almost obsolete 
exprespon employed to designate a group of fevers, 
comprising typhus fever, typhoid fever, and relapsing 
fever. , 

CONTRACTURE, Musculsif (contraho, I draw 
tqg:ether). — ^A term applied to the permanent shorten- 
ing of a muscle from any cause. See Spasm. 


CONVULSIONS IN CHILDREN 

CONTRA-INDICATION. — Any circumstance 
which forbids the employment of therapeutic mea- 
sures otherwise indicated. 

CONTRE-COUP (Fr.), Counter-stroke. — An 
injury of a part, opposite to, but distant from, that 
to wffich force is ajiplied, as by a fall or direct blow. 
Contre-coup is chiefly observed in injuries of the 
skull. 

CONTUSION {contuftdoy I bruise). — A bruise 
or injury of the soft parts without breach of surface. 

CONVALESCENCE {con, with ; and valesco, 

I grow well) The period of convalescence signifies 

that period during which a patient is progressing 
towards recoveiy, and is returning to a state of 
health after having suffered from an illness. The 
word is used most commonly in association with 
fevers, inflammatory diseases, and other acute affec- 
tions. 

CONVOLUTIONS OF THE BRAIN, Le- 
sions Qi^.—See Brain, Tumours of; and Insanity, 
Pathology of. 

CONVULSIONS.— Synon, : Eclampsia ; Fr. 
Convulsions', Ger. Krampfen, 

Definition. — This term is commonly given to 
more or less general, purposeless, muscular contrac- 
tions, occurring simultaneously and successively for 
a variable time — constituting a ‘fit.’ It is occasion- 
ally applied to certain localised purposeless contrac- 
tions, though these are more appropriately termed 
spasms. See Epilepsy ; and Spasm. 

CONVULSIONS IN CHILDREN.— /Etiology. 
In the earlier months and years of life convulsions 
are firequently met with. Of these no classification, 
which is at the same time scientific and useful, 
exists. The principal point of practical importance 
in dealing with any given case is to discover the 
share taken by the different causal agents in the 
production of the attack. For convenience of 
description these will be placed in three groups : — 
(l) predisposing causes responsible for a certain 
instability of the nerve-centres ; (2) direct and often 
trivial and removable exciting causes ; and (3) 
serious and often unsu^cted organic disease. 

1. Predisposing Causes.— (i) During 
the first two years of life convulsions may be induced 
by any of the exciting causes which will presently 
be enumerated, although it is usual to find more 
than one predisposing cause present. The influence 
of age gradually declines and, with the exception 
of hysterical convulsions, disappears at puberty. 

2. Heredity, — The natural instability of the 
nervous system in infants is much greater in some 
cases than in others. Children prone to convulsions 
show muscular twitching and hypersensitiveness to 
light and sound at the slightest provocation. In 
many instances this temperament seems due to 
abnormal conditions in the parents ; and a family 
histopr of epilepsy, alcoholism, any of the so-called 
functional nervous diseases, or some marked dis- 
proportion between the ages of the parents is not 
infrequently present. 

3. Rickets, — Convulsions occur so frequently in 
the subjects of this disease that , it is generally 
admitted that one of the changes in rickets is an 
increased instability of nerve-centres. 

4. Pntra-cranial Disease. — The relation of brain- 
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disease to convulsions is usually that of an exciting 
cause ; but occasionally, when a convulsion is ap* 
parently due to some trivial exciting cause, the 
absence of other predisposing causes and the sub- 
sequent development of meningitis or new-growth 
renders it almost certain that the irritant acted on 
nerve-centres, the stability of which was lessened 
by organic disease. 

II Directly exciting causes.— These are 
usually connected with the ear, the mouth, or the 
alimentary tract Irritation of ^e external ear has 
been credited with the production of convulsions, 
but inflammation of the middle ear is unquestionably 
a commoner cause. Teething is occasionally the 
responsible agent, but only when some clearly re- 
cognisable lesion of the gums is present. Defective 
dentition may be associated with convulsions, but 
has no causal relationship except in so far as it is a 
manifestation of rickets Irritation of the mucous 
membrane of the stomach and intestine is the most 
frequent of these causes Stones and other foreign 
bodies, indigestible articles of food, and worms, 
especially ascandes, are the commonest sources of 
the irritation It must, however, never be forgotten 
that any irritation in ear, mouth, stomach, or intes- 
tines is unlikely to produce a convulsion without the 
co-existence of one or more of the predisposing causes 
already mentioned. Narcotic poisons, poisonous 
fungi, and burns {see Auto-Intoxication) may 
cause convulsions without the existence of any pre- 
disposing influence. 

III Organic disease. — (i) Convulsions fre- 
quently mark the onset of acute febrile diseases 
including not only the various acute specific dis- 
orders of childhood, and lobar pneumonia, but 
infantile paralysis either of the cerebral or the 
Spinal vanety. (2) A convulsive attack often pre- 
ceded by muscular twitching may be the first 
indication of uraemia, especially in cases of unrecog- 
nised scarlet fever (3) The circulatory disturbance 
caused by sudden collapse of a considerable portion 
of the lung, such as occasionally happens in whoop- 
ing cough, may result in a convulsive attack 
Somewhat allied to this are the convulsions that 
may occur in post-diphtheritic paralysis These 
are due to syncope, depending on heart-failure, and 
are almost invariably fatal In whooping cough a 
convulsion may also occur as the result of intra- 
cranial haemorrhage (4) Organic brain-disease, 
including meningitis, new-growths, and cortical 
vascular lesions, may lead directly to convulsions. 
(5) Epilepsy may for the sake of completeness be 
included, though no definite change m the brain 
has been associated with this disorder 

Diagnosis of Cause of Convulsions —It is 
frequently impossible to make an exact diagnosis on 
the day a fit occurs. If an opportunity is afforded 
of observing the convulsion, the following points 
should be first noted : whether the attack involves 
all the muscles generally ; whether the convulsed 
parts are affected with uniform intensity ; whether 
consciousness is absolutely lost or to what extent 
the child can be roused; whether there is any 
change in colour — pallor, or c3ranosis ; and whether 
the rectal temperature is mudi raised. 

The previous history should next be ascertained, 
includmg the age of the patient, the condition of its 
previous health, and the exact character of the 
onset of the present attack. Inquiries concemmg 
previous health should include the possible' occur- 
rence of previous fits, and the exutence of sore 


throat, rash, whooping cough, improper ingesta, 
vomiting, constipation, headache ana giddiness, 
and, in infants, rolling or retraction of the head. If 
the onset of the attack was observed, inquines should 
be made concerning the part first affected. 

When the child is undressed, its hands and feet 
should be examined for evidence of oedema and 
desQuamation, its chest for signs of rickets, collapse 
of the lung, or pneumonia. As soon as the con- 
vulsion has subsided, the limbs and face of the 
patient should be carefully examined for paralysis. 
If the mouth and urine are normal, and no satisfac- 
tory cause for the convulsion has been ascertamed, 
the ears must be carefully examined. After twenty- 
four hours the temperature should be again taken, 
an ophthalmoscopic exammation made, and any 
deviation from complete recovery noted 

The diagnosis in a case of convulsions must 
depend upon the discovery in this way of evidence 
of one or more of the exciting or predisposing causes 
already mentioned. It is practically useless to 
attempt to refer the case to any one of the special 
lists sometimes suggested Even when due to local 
disease m the brain, convulsions in a child are 
usually general If, however, the onset should be 
local, the distnbution partial, the consciousness 
even for a time retained, and any weakness of the 
convulsed parts result, local disease of the brain or 
spinal cord is undoubtedly present, the nature of 
which must be determined in the usual way accord- 
ing to the evidence subsequently obtainable {see 
Brain, Tumours of) The diagnosis of epilepsy 
should not be made unless all other causes can be 
excluded, or unless the fits recur without any assign- 
able cause. 

Prognosis. — As a rule convulsions are not im- 
mediately fatal If, however, a senes occur without 
any discoverable exciting cause and without the 
pesence of any known organic disease, the prognosis 
both as regards life and subsequent mental develop- 
ment IS grave When conv^ons are incidents 
occumng in the course of organic diseases, they often 
mark the occurrence of some complication, and are 
accordmglyof unfavourable omen ; when dependent 
on organic brain-disease complete recovery is rare 

Treatment. — If any organic disease has been 
detected the treatment of the convulsion must be 
subordinated to that of the general condition In 
the absence of such mdications it is customary to 
place the child in a warm bath (95® F ), the tempera- 
ture of which must be carefully adjusted, as m the 
hurry of the moment mistakes are liable to be made. 
The utility of the bath is questionable, but it is 
devoid of danger except when the convulsion is due 
to sjmeope or collapse of the lung If the rectal 
temperature be high, a somewhat cooler bath may 
be employed with advantage. Should a bath be 
contra-indicated, the child should be put to bed and 
care taken that no acadental injury occur. 

In the majonty of cases the convulsion ceases in the 
course of half an hour ; so that, by the time assistance 
is procured, drugs can generedly be admmistered by 
the mouth. But when one convulsion rapidfly 
succeeds another, or when unconsciousness per- 
sists, inhalations of chloroform or rectal injections 
of chloral hydrate and bromides may be administered, 
except in those cases m which heart or lungs are 
affected. Indeed, the routine administration of 
drugs IS only applicable when no oi^nic disease 
and no removable cause can be discovered. In 
such cases bromides in large doses and chbral 
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hydrate, with or without digitalis, may be g^ven by 
the mouth, and when these fail the administration 
of phenazone or phenacetin is occasionally attended 
with good rwults. Emetics and purgatives may be 
needed to remove the contents of stomach or intes- 
tines. A grain of calomel placed on tongue is 
often administered as routine treatment in all cases— 
in many of them with excellent results. If the fit 
does not recur, it is still advisable to continue the 
administration of bromides for some days, combined 
with a light diet and as complete bodily and mental 
rest as may be pt^ible. For the treatment of 
convulsions depending upon organic disease, the 
reader is referr^ to the special articles on epilepsy 
and the various organic diseases in which they 
occur. H. Montague Murray. 

CO-ORDINATION. — This term is used in 
reference to muscular movements principally. 
Certain parts of the nervous system have more 
especially to do with the calling into activity, and 
therefore with combining, the contractions of 
different muscles, both simultaneously and in suc- 
cession, in the precise order in which they occur in 
the several motor acts of which they are capable. 
The nervous arrangements upon which these actions 
depend have come into being, both in the race and 
in the individual, by processes of oiganic growth 
and development pari passu with the possibility of 
executii^ these several movements. It would be 
wrong to expect, therefore, that an isolated organ 
should exist solely for co-ordinating muscular move- 
ments. The execution of the most habitual of these 
must depend, to a large extent, upon the activity of 
the ordinary motor (and related sensory) tracts of the 
spinal cord and brain. The extent or precise mode 
in which the cerebellum intervenes in certain higher 
forms of co-ordination is still involved in much ob- 
scurity. That it has some share in such functions 
may be r^arded as certain, though it probably in- 
tervenes far less than some would have us believe, 
who regard the cerebellum as the organ for the co- 
ordination of muscular movements. 

Many nervous affections exist in which the co- 
ordination of muscular movements is more or less 
impaired. One of the most familiar of these is 
locomotor ataxy, a disease dependent upon a morbid 
process in the posterior columns of the cord. 
Sclerosis of the antero-lateral columns of the cord 
also not infrequently disturbs the execution of 
muscular movements, esjpecially those of the upper 
extremities. Chorea gives rise to very similar 
uncertainties in the execution of muscular acts. 
Spasms of all kinds, in short, tend to interfere with 
the harmony of the muscular movements in the 
course of which they intervene. Stammering is an 
affection of this kind, implicating some of the 
muscles of articulation ; and certain disturbed 
cardiac actions characteri^ by disordered rhythm 
can only be regarded as belonging to the same cate- 
gory. 

The above-mentioned are common instances of 
impaired co-ordination of muscular movements 
dependent upon structural or functional changes in 
parts of the nervous system other than the cere- 
bellum. Certain diseases of this organ, however, 
are known to give rise to a distinct form of inco* 
ordination. It is characterised by a reeling, un- 
steady gait in walking, with legs straggling, and 
mostly wide apart, to which the term ‘titubaSon * is 
comnumly applied. Other kinds of inco-cnxlmation 
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may hereafter be proved to depend upon diseases oi 
the cerebellum. Its morbid conditions are still 
very imperfectly recc^i^d, and this is especially 
true in regard to its merely functional perturbations. 

Certain inco-ordinations in speech and writing 
are common. Instances are to be found in that use 
of wrong words or misapplication of terms which 
we meet with in aphasic and amnesic persons ; also 
in the substitution of wrong words in the act of 
writing, or of wrong letters in the writing of words 
when such substitution is mechanical and uninten- 
tional — and when it is wholly distinct, therefore, 
firora mere inability to spell. These defects are 
inco-ordinations of a complex kind, dependent 
upon the perverted action of higher cerebral centres, 
in the same way that incoherent speech generally is 
dependent upon incoherent thought. There is 
reason to believe, indeed, that the same kind of 
ultimate defective nervous action which leads to 
inco-ordinations of movements when certain motor 
regions of the nervous system are affected, may, on 
the other hand, give rise to perverted perceptions 
{illusions) or to perverted thought {incoherence) 
when the disturbed nervous action occurs in other 
and higher parts of the central nervous system. 

H. Charlton Bastian. 

COPPER, Poisoning by.— Synon. : Fr. Em- 
poisonnement par le Cuivre ; Ger. Kupfervergif” 
lung, — Metallic copper may be regarded as inno- 
cuous when swallowed, and the recent researches 
of Hirt show that those who are engaged in its 
metallurgy and in the manufacture of copper utensils 
are not specially liable to any diseases which can be 
attributed to copper as such. It is, indeed, stated 
that workers in copper enjoy an immunity from 
cholera, a conclusion which is based on very in- 
sufficient premises. It is contradicted by the 
occurrence of cholera among coppersmiths in Breslau 
in 1866, and bp^ certain other cases of a like nature 
reported by Hirt. That the disease is seldom found 
among workers in copper is true, but that the 
copper has anything to do with this result is not 
proved. 

Though pure copper may be regarded as inno- 
cuous, it is otherwise with alloys of copper y more 
particularly those with zinc and tin, known under 
the names of brass and bronze respectively, and 
with compounds of copper with lead or arsenic. 
In these the injurious agent would appear to be the 
alloy, and not the copper itself. An affection of a 
febrile character, and known as ‘brass-founder’s 
ague,’ occasionally occurs on fusing days, and it is 
attributable to the zinc fumes which are generated 
by the meltmg process. See Brass-Poisoning. 

The salts of copper^ on the other hand, are 
capable of causing injurious and fatal results. The 
more important salts, from a medico-legal point of 
view, are the sulphate, blue vitriol, or bluestone ; 
the acetates (basic and neutral) constituting artificial 
verdigris; and the carbonate or natural verdigris. 
The manufacture of verd^risis carried on to a large 
extent in the South of France. Plates of copper 
are acted on by* the skins of grapes, which are 
allowed to uiidergo the acetous fermentation. 
Those engaged in this industry on the whole enjoy 
good health, and it is only rarely that symptoms 
can be directly traced to the work ; and then only 
when through sheer carelessness and uncleanliness 
quandtitt of the salt have been ingested. It is 
even said that d<^8 eat the refuse grape-skins 



CORN 


345 


COPPRR, POISONING BY 

without appearing to suffer from poisonous sym- 
ptoms. On the other hand, symptoms of poisoning 
of a familpr have been recorded where they have 
eaten haricot beans, grown, as is the custom, 
between the vines, which latter had been watered 
with a solution of sulphate of copper. 

I. Aoute poisoning by copper. — Symptoms. 
The salts of copper, when taken in sufficient 
quantity, cause symptoms of acute poisoning, fre- 
quently terminating fatally Twelve to fifteen 
rains of the acetate have been sufficient to kill a 
within an hour The fatal dose in man is not 
uite determined ; but doses above the usual emetic 
ose of the sulphate (ten to fifteen grains) have 
caused serious symptoms, and death has resulted 
within four hours after swallowing some pieces of 
the sulphate. Starr Record^ May 1882) 

records a case of death in four days from one ounce 
of the sulphate Half an ounce would probably 
cause a fatal result The symptoms are essentially 
those of irritant poisoning, namely, styptic or 
coppery taste, constriction of the fauces, epigastric 
pain, violent vomiting and purging, followed by 
collapse and death, usually with tetanic or convul- 
sive symptoms That which characterises copper- 
poisoning more especially, as compared with other 
irritants, is the frequent occurrence of jaundice. 
Hsemoglobmuria with albuminuria has also been 
observed (Starr’s case) In dogs copper usually 
causes death with symptoms of paralysis of the 
hinder extremities, proceeding like a form of ascend- 
ing paralysis, in addition to the usual irritant sym- 
ptoms It is said also to have a paralysing action 
on the heart Such effects have only followed, at 
least constantly, introduction into the veins ; when 
taken by the stomach most of it seems to be stopped 
by the liver, or in the case of some of the salts (1 e. 
acetate) may be reduced by the sugar of the food 
2 Chronic poisoning by copper— It is 
generally stated that the long-continued intro- 
duction of copper into the system in small doses 
gives rise to a form of chronic poisoning known 
under the name of * copper colic * 

Symptoms — The symptoms are essentially those 
of gastro-mtestinal irritation, with nausea or sickness 
and diarrhoea They have none of the [characters 
of colic in the sense in which the term is usually 
employed The hair and the cutaneous secretions 
of workers in copper and brass are sometimes found 
of a green colour ; and a line is sometimes found at 
the margin of the gums and teeth, vanously de- 
scribed by authors — Corrigan calhng it purple, 
while Clapton calls it green. 

Though symptoms of gastro-mtestinal irntation, 
as above described, have been found among workers 
in copper, the question is whether they are n 
reality due to the copper, or merely symptoms of a 
not uncommon affection showing themselves among 
copper-workers That copper does gam access 
into the system, and may be detected m the urme 
and more especially in the fseces during life, and 
found in the bones after death, without the indi- 
vidual showing any manifest symptoms during life, 
seems pretty well established. But though we may 
re^ard^ it as certain that symptoms of copper- 
poisoning are more rarely found than those of lead- 
poisoning among those who have to deal with 
these metals, yet it would be a very unwarrantable 
conclusion, and contrary to all that we know of the 
action of poisons, to assert that a substance which 
is undoubtedly poisonous can be taken freely into 


the system with impunity. This is a point of con- 
siderable interest in reference to the accidental or 
wilful adulteration of articles of food with copper 
salts. Many cases are on record of severe symptoms 
resulting from the use of copper utensils in cooking, 
or more frequently from the storage of water or 
articles of fo^ m copper vessels, especially if the 
food contains oil — which, on turning rancid, dis- 
solves the copper — or vegetable aads, or even large 
quantities of ordinary salt 

Copper-salts are also employed intentionally to 
impart a green fresh colour to pickles and pre- 
served vegetables, such as peas. It is asserted that 
the quantity of copper necessary to produce this 
effect IS infinitesimal, and that no poisonous effects 
can be proved to have resulted even from long- 
continued employment of these vegetables as 
articles of food. This is strongly maintained by 
M Galippe, who has tned them on himself and 
family Assuming the impossibility of proving the 
injurious effects of copper-tinted vegetables, the 
question comes to be principally a social and 
economic one, as to the propnety or legality of 
adulteration of food at all, and especially with a 
substance undoubtedly poisonous Copper is said 
by Odling and Dupr^ to be a natural constituent of 
the human body They have found it in the blood, 
tissues, viscera, and in many animal products, such 
as cheese, eggs, and also m many vegetables It 
takes the place of iron m the colounng-matter of 
the blood of some invertebrates (cray-£h), and is 
found as a constituent of the colounng-matter of 
the feathers of the turaco (plantam-eater). 

Diagnosis. — The greenish or bluish colour of 
the vomited matters, which turn bright blue on the 
addiuon of ammonia, renders the diagnosis com- 
paratively easy. 

Treatment. — In cuute cases the stomach should 
be evacuated by encouragmg vomiting, or by the 
stomach-pump. Albumen in some form, as milk 
or white-of-egg, should be oven, in order to 
precipitate the copper. Iron filings may be given 
for a similar purpose. 

In chronic poisoning the cause should be dis- 
covered and removed, or the individual removed 
from the cause. D. Ferrier 

J. Dixon Mann. 

CORN. — Synon. : Clavus\ Fr. Clou\ Cor\ 
Ger Letchdom ; du Huhmrctuge, 

Definition. — A corn is a thickening of the 
epidermis, caused by undue pressure and friction, 
as by boots, shoes, or im {dements of occupation. 
It 15 usually situated on a {irommence, such as that 
of a joint, where the skm is subjected to double 
{Mressure and is therefore unable toyield, or between 
the toes Corns are most common on the feet. 

Description — A corn usually begins as ^ a 
general and uniform thickening of tfie e|>idetmis, 
which IS termed a callosity [tyloma^ tylosis ^ 
Schwulen), Callosities may occur on miy part of 
the mtegument Thus they may occxt^ the 
prominence of a joint, or spread over the heel or 
the metatarsal cushion of the foot from pressure in 
walking, or occupy the metacarpal prominences of 
the hand, as m l^tmen. 

The callosity is composed of laminatedepidermis ; 
b thickest in the centre, becoming thin towards 
the circumference ; and b more or less hard and 
condensed, smooA and hornlike ^in appearance, 
and yellowish in colour. When the imtation 
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which gives rise to a eallosit;^ is prolonpfed, eflusion 
is apt to take place beneath it, and it is raised like 
a blister, the effvised fluid being sometimes serous 
and sometimes sero-purulent. Whenever this 
happens, the subsequent separation of the homy 
layer results in spontaneous cure. 

When the pressure giving rise to a callosity, 
instead of ^mg diffu^, is concentrated on a 
central point, the e[ndermis corresTOnding with 
that point increases in thickness, ny its under 
surface, and forms a conical prominence; further 
pressure increases the length and breadth of the 
cone, and in this way a com is established. Con- 
tinued irritation enlarges the com by hyperplasia 
of epidermic cells, and produces absorption of the 
derma by pressure, sometimes extending to the bone 
itself. Not infrequently effusions of semm or 
blood take place beneath the conical prominence ; 
and, in rare instances, a bursa is found between the 
corium and the joint. 

At a late stage of its growth the com has the 
appearance of a central core— technically, the eye 
of the com — surrounded by a collar of smooth 
epidermis in the state of callosity. The core is a 
lamellated ovoid mass, corresponding in external 
figure with the cup by which it is produced ; and 
consisting in substance of vertical cup-shaped 
lamellae closely packed one within the other. In 
an old com the shape of the entire core is conical, 
the point resting on the sensitive skin, and the 
signification of the term clou or nail thus applied by 
the French is made manifest. The substance of 
the com resembles hom both in colour and density, 
but between the toes, where moisture is generally 
present, it remains white and soft, like sodden 
cuticle, and is thence named a soft com. Effusion 
at its base is more common in the soft than in the 
hard com. 

Treatment. — The treatment of a com is to 
remove its causes, namely, pressure and friction ; 
but when this is impracticable, to equalise pressure, 
by which the com will revert to the stale of 
callosity. The second indication is best effected 
by some simple unirritating application, such as 
the soap- or lead-plaster spread on washleather. 
As a prelimin^ to this application, as much of the 
hard epidermis as possible should be removed by 
soaking and scraping, and the core turned out with 
a blunt-pointed instrument. The soft com may be 
removed as the hard one, or by snipping with 
scissors. When there is infiammation about the 
com, it should be treated by an antiseptic fomenta- 
tion. Chronic corns are much benefited by an 
^plication composed of Salicylic Acid, 6 parts; 
Extract of Indian Hemp, i part ; Flexile Collodion, 
48 parts, or by Salicylic acid plaster. 

CORNEA, Diseases of.— E ye, and its 
Appendages. 

CORNUAL ifomut a boro). — Relating to the 
cornua or horns ii |prey matter of the spii^ cord, 
e.g. cornual myelitis. See Spinal Cord, Diseases 
of. 

CORONARY ARTERIES, Diseases of.— 
Synon. : Fr. Maladies des Artires Coronatres ; 
Gcr. Krankheiten der Kramarterien, — Diseases of 
the corcmary arteries are specially important owing 
to Aeir effect upon the nutrition of the walls of the 
heait. See Arteries, Diseases of; Heart, 
Disease of walls of ; and Angina Pectoris. 
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CORPORA AMYLACEA (corfus, body; and 
starch). See Concretions. 

CORPORA QUADRIQEMINA, Lesions of.— 

The facts of comparative anatomy and experimental 
phyriology tend to show that the corpora quadri- 
gemina {corpora higemina or optic lobes of the 
lower vertebrates), though related to the optic 
tracts, do not correspond in their development to 
the eyes or oculo-motor apparatus, but appear to 
be l^ely concerned in those functions, such as 
equilibration and locomotor co-ordination, which 
are independent of the cerebral hemispheres. The 
connections of the two pairs of bodies are entirely 
different. The anterior stand in relation to the 
optic tracts on the one hand, and on the other to 
the occipital lobes. The posterior pair are more 
especially related to the lateral fillet, the trapezoid 
body, and the peripheral auditory apparatus. 

The facts of human pathology, though not 
opposed to these data, cannot be made the basis of 
very precise conclusions as to the diagnostic indica- 
tions of disease of these ganglia, as it is exceedingly 
rare to find disease, such as local softening, limited 
to this region, and haemorrhage is unknown. 

The corpora quadrigemina are, however, not 
infrequently involved in lesions which invade 
neighbouring parts, such as meningitis — simple and 
tubercular, and tumours, especially of the pineal 
gland. 

It is stated by experimenters on the lower 
animals (pigeons &c.) that when the anterior 
‘ tubercles,’ which are more especially connected 
with the optic tracts, are destroyed, vision is 
abolished, and that if the lesion is unilateral, the 
blindness occurs on the side opposite the lesion. 
There is no clear evidence that these results occur 
after experimental ablation in the higher mammals, 
or as a result of disease in man apart from indirect 
implication of the optic nerves and tracts (neuritis). 

It has been found experimentally in animals, 
and also in man, that atrophy of the opposite 
‘ tubercle ’ ensues when the eye has been destroyed. 
Irido-motor action is also paralysed by destruction 
of the corpora quadrigemina, a result which, how- 
ever, is stated not to occur unless the injury is more 
than superficial and implicates the oculo-motor 
nuclei. 

In the latest experiments performed by the 
authors upon ablation of the quadrigeminal bodies, 
no disturbances of equilibration were observed pro- 
vided the lesion was limited to the ganglionic 
masses. If, however, the cerebellum or the sub- 
jacent cerebellar peduncles were implicated, sym- 
ptoms characteristic of their destruction were 
apnurent. 

Irritation of the corpora quadrigemina on one 
side causes dilatation of the pupil and a hemi- 
opisthotonos of the opposite side, which becomes 
general if the irritation is prolonged or bilateral, 
the head being retracted and the legs extended, 
trismus also being very marked. 

Tumours implicating the corpora quadrigemina 
are generally associated with a reeling gait, which 
is an early symptom, and also ftequendy with 
symptoms of ophthalmoplegia from implication of 
the oculo-motor nuclei. The affection of the 
ocular muscles is unequal, according to the degree 
in which the respective nuclei may be affected by 
the lesion, the most common being ptosis on one or 
both sides and impairment in the upward move* 
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ment of the globes The statement has been 
definitely made that lesion of these bodies in no 
way impairs vision, except as the result of an 
assoaated inflammatory or destructive condition of 
the optic nerves or tracts, or from internal hydro- 
cephalus. Owing to the mental dulness of patients 
with quadrigeminal tumour, no clear facts as to the 
state of hearing are usually obtained, but it has 
been stated that impairment of hearing is commonly 
pesent, and usually upon the side opposite the 
lesion Interference with motion ana sensation 
IS entirely referable to extension of the growth 
forwards into the internal capule, or down- 
wards into the tegmentum cruris and pyramids. 
Should the supenor cerebellar peduncles become 
involved, tremors of an * intentional ’ character are 
observed, such as are seen in cerebellar disease. 
There is nothing charactenstic about the state of 
the knee-jerks, these being in some cases absent, 
in others exaggerated Their presence or absence 
probably depends upon the state of general intra- 
cranial pressure 

The two chief phenomena which characterise a 
lesion of the quadngeminal region are a combma- 
tion of partial ophthalmoplegia with a reeling and 
unsteady gait. D Ferrier. 

W A. Turner. 

CORPULENCE {corpus^ a body). — An undue 
accumulation of fat in the body See Obesity 

CORPUS STRIATUM, Lesions of— The 

corpus striatum of English anatomy and pathology 
comprises various structures which have received 
special names — namely, the nucleus caudatus, or 
intra-ventncular nucleus, which is exposed to view 
by laying open the lateral ventricle ; the ^nucleus 
lenitculartSf or extra-ventncular nucleus, consisting 
of three divisions, and subjacent to the convolutions 
of the island of Reil , tc^ether with the anterior 
division of the internal capsule, or peduncular 
expansion, which connects the cortex and crus 
cerebri 

This differentiation is necessary, as the effects of 
lesion of the corpus striatum will differ according to 
whether the grey matter alone, or the internal cap- 
sule, IS involved 

Physiological experiment has not succeeded m 
defining the respective functions of the ganghonic 
masses of the corpus stnatum The expenments of 
Aronsohn and Sachs, Ott, Hale White, and others 
seem to show that lesions of these gangha m 
animals cause a rise of several degrees in body tem- 
perature from increased heat-pr(^uction, but both 
the expenmental and the climcal evidence on this 
point is conflicting 

The symptoms of lesion of the corpus striatum 
are usually those of the immediately adjacent motor 
tracts, viz. hemiplegia, and with more extensive 
lesions, hemiansesthesia and hemianopsia. Owing 
to the artery of this ganglion — the lenticulo-stnate 
— being frequently & scat of miliary aneurysms, 
its rupture is one of the most common causes of 
hemiplegia. Should rupture occur upon both sides 
at different times, a condition of double hemiplegia 
is seen in which the bulbar symptoms are most pro- 
nounced This forms one of the varieties of the so- 
called * pseudobulbar ’ paralysis, and is regarded as 
indicating bilateral lesions of the corpus striatum. 

D. Fbrribr. 

W. A. Turner. 
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CORPUSCLE {corpusculum, a little body).— In 
physiology and patholo^ this word is generally 
us^ as synonymous witfr cell. See Cell. 

CORROSIVE SUBLIMATE, Poisoning by — 
See Mercury, Diseases arising from. 

CORYZA (K6pv(,a, a running from the head). — A 
synonym for nasal catarrh. See Nose, Diseases of. 

COUGH —Synon. : Tussis; Fr. Taux; Ger. 
Husten. 

Etiology. — The immediate cause of cough is the 
presence of an irritant, mechanical or sympathetic, 
affecting the surface of the air-tubes or the nerves 
that supply them ; and it is the object of the cough 
to remove this source of imtation 

The sensibility of the respiratory surfaces is 
greatest at its commencement, the glottis being an 
ever-watchful janitor. It may be increased by con- 
gestion or inflammation, or by the continued act of 
coughing. Even the mere mhalation of cool or dry 
air may, in asthma or bronciual congestion, be 
suffiaent to excite cough. The result of the irnta- 
tion IS to increase the natural secretion, and to alter 
Its characters See Sputum. 

Cough may be due to numerous reflex causes, 
such as gastric imtation, ear-disorder, aneurysmal, 
glandular, or other pressure on the vagus, recurrent, 
or sympathetic nerves. The act may also be caused 
by a long uvula or enlaiged tonsil; a granular 
state of the pharyngeal or laryngeal mucous mem- 
brane ; polypi or other foreign b^ies m the larynx, 
trachea, or even m the external auditory meatus ; 
vanous affections of the bronchial tubes — for exam- 
ple, undue dryness, hyperaemia, alteration m the 
quality or quantity of the bronchial secretion, or 
mflammatory affections ; inflammation of the lung 
or pleura; or tubercular, malignant, or other growths 
in or near the lung 

Diagnosis —Cough is not a disease to be treated, 
but a symptom to be traced to its source. An in- 
spection of the pharynx and larynx, and a physical 
examination of the chest, will generally suffice to 
detect the cause 

The character of the cough is often f^uite patho- 
gnomonic — e g. the ‘ whoop * of whooping cough ; 
the ‘ bark * of hysteria ; the catching, punfiil cough 
of pleunsy ; the slight ‘ hack * of early phthisis, and 
the equally distinctive cough of advanced phthisis 
with laryngeal ulceration ; the teanng cough of 
empyema threatening bronchial fistula ; the loud 
clanging cough due to pressure on the trachea or 
laryngeal nerves ; the spasmodic, suffocative cough 
of asthma. 

The ‘ tightness * or * looseness * of cough, mdicat- 
ing the a^nce or presence of secretion, is a valu- 
able guide m diagnosis and treatment. 

The absence of cough is no proof of the absence of 
serious lesion j thus, while the presence of a few 
tubercles in the lung is often {productive of in- 
cessant and uncontrollable cough, long-continued 
destructive disease may exist without it. 

Treatment Before prescribing for a cough it 

is of course essential to ascertam its cause ; and the 
simplest and most innocuous remedies should be 
first used The routine treatment of cou^h by seda- 
tives IS highly injunous. The secretions which 
ought to be removed are thus locked up, and the 
imtation, which would have been transient, be- 
comes established. 
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If the tonsils axe found much enlargedi^ or the 
uvula pendulous and irritating the epiglottis, 
caustics or surgical measures will remove the evil. 
If a granular state of the pharyngeal membrane 
exists, dependent on torpid or engorged abdominal 
viscera, gout, or hepatic obstruction, it may be 
treated by local astringents and general deobstruents. 

A lax or congested state of the laryngeal mem> 
brane, due to overwork of voice, or me undue 
direction of attention to the vocal apparatus (clergy- 
man’s sore throat), is best treated, according to the 
writer’s experience, by the local application of a 
solution of zinc sulphate — ten grains to an ounce of 
water — or of iodine dissolved in spirit and olive oil. 
Undue dryness, simple hypersemia, or hyperaesthesia 
of the respiratory mucous tract, may often be re- 
lieved by me act of sipping and slowly swallowing 
cold water, or a decoction of Iceland moss, fruit- 
lozenges, gum arable, liquorice, or linseed-tea. 
Sucking ice or inhalir^ steam is very often all that 
is needed. In the early stage of catarrhal sore- 
throat, chlorate of potassium in crystals, or in the 
form of lozenges, us^ in moderation, should not be 
neglected. The use of glycerin of tannin, or nitrate 
of silver dissolved in glycerin (half a drachm to one 
ounce), is of more service in relaxed throat than 
alum or tannin gargle ; indeed, the free use of well- 
selected lozenges has rendered the employment oH 
gargles well-nigh obsolete. The former can be con- 
stantly, the latter but seldom applied. 

Medicinal treatment. it is desired to increase 
the fluidity of the secretion, squill or ipecacuanha 
may be usm, or, better still, tartar emetic in small 
doses, which is best given in effervescence with 
carbonate of ammonium and citric acid. It must 
not be forgotten that syrups and nauseating expec- 
torants are apt to do harm by enfeebling or disturb- 
ing digestion. Tincture of aconite, in three-drop 
doses, is often of value in allaying irritable cough, 
especially when fever is present. Gelsemiura is a 
more recent remedy for the same purpose. Of the 
direct sedatives, morphine is the most valuable ; it 
proves of service in very small doses, ^ gr. in a 
lozenge being often adequate. Conium, with or 
without morphine, suits some persons ; hydrocyanic 
acid still more ; and Indian hemp is also of value. 
The bromides, in combination with chloral hydrate, 
have gained great repute ; the latter should be given 
with caution. The power of the bromide of am- 
monium in allaying spasmodic cough is remarkable. 
An emetic ipecacuanha, sulphate of zinc, or 
mustard may be useful in relieving cough, by expel- 
ling secretion when this has accumulated in large 
quantity. If cough causes vomiting, food should 
be taken in small quantities, fluids shodd be limited, 
and a little capsicum or spiced brandy < stays the 
stomach. ’ 

External applications . — The use or counter-irri- 
tants must not be neglected. In the inflammatory 
stage of bronchitis, for instance, linseed and mustard 
poultices, and, in the later stages, iodine, are of 
great use ; and in some cases the application of a 
small blister or vesicating fluid is a remedy not to 
be forgotten. 

Inhalations . — Infusion of bop as an inhalation is 
a useful calmative; iodine is indicated in relaxed 
condkions in strumous subjects. Chloroform (lo- 
1$ minims) mixed with eau de Cologne, and inhaled 
flrom a handkerchief, is useful in other cases* By 
means of an atomiser spray-inhaler, many non-vola- 
tile preparations may be applied to the respiratory 


passages. A solution k>f carbonate of sodium is very 
useful in liquefying tenacious secretion. Tannic 
acid, alum, i^rchlonde of iron, and nitrate of silver, 
are all valuable. Of sedatives, henbane, conium, 
menthol, camphor; and of antiseptics, sulphurous 
and carbolic acids, are serviceable as inhalations. 
The vapour of tincture of iodine, 15 drops to 2 
ounces of water, in the steam -draught inhaler is 
often useful. In chronic granular disease of the 
pharyngeal and laryngeal mucous membranes, the 
sulphurous waters of ^x-la-Chapelle, Aix-les-Bains, 
and St. Sauveur in the Pyrenees, when inhaled in an 
atomised state, are of distinct service. 

Patients may be taught how to cough as follows ; 
Try to suppress the inclination, until the secretion 
that causes the cou|;h is within reach, then take a 
deep and deliberate inspiration, and the accumulated 
phlegm is removed at a single effort. By inhaling 
steam from a hot sponge or a basin of boiling water 
on first waking from sleep, the inspissated secretion, 
which is apt to be difficult to move, may be easily 
loosened and expelled. An ipecacuanha lozenge 
may serve a similar purpose. 

E. Symes Thompson. 

COUNTER-IRRITANTS.—Synon: Fr. Con- 

tre-stimulants ; Ger. Gegenreizmittel. 

Definition. — The term ‘ counter -irritation ’ im- 
plies any irritation artificially established with a 
view tc diminish, counteract, or remove certain 
morbid processes which may be going on in a more 
or less remote part of the system. The substances 
employed in establishing this state are called 
counter-irritants, and may be classified as follows, 
according to the degree of their action : — i. Rube- 
facients. 2. Epispastiesy vesicants^ or blistering 
agents. 3. Pustulants. 

That irritation of the surface can influence deeper 
parts has been demonstrated. Brown-S^quard 
found that irritation of the skin of the back, over 
the kidneys, caused a contraction of the arteries 
supplying those organs. Zulzer found that when 
cantharides-collodion was painted over the back of 
a rabbit for fourteen days the vessels underneath 
the skin were congested, while the deeper parts, 
including the lungs, were pale and anaemic. From 
these experiments we can understand how a blister 
may affect the circulation in an internal viscus. 
See Pain in Visceral Disease. 

I. Rubefacients. —Action.— These remedies, 
applied to the skin, produce local warmth and red- 
ness from increased flow of blood in the cutaneous 
vessels. The local hypera?mia thus induced sub- 
sides gradually on ceasing to employ the rubefacient ; 
but sometimes, when the action of this has been 
prolonged, the epidermis may peel off, and more 
or less local soreness remain. Rubefacients are 
usually quick in action ; their local after-effects are 
trifling ; and they may, therefore, be applied with- 
out injury over a large extent of surface. 

Enumeration and Application— Examples 
of rubefacients are found in Ammoniacal liniments 
or embrocations ; Mustard plasters and the officinal 
Liniment ; Volatile Oil of Mustard ; Oils of Tur- 
pentine and Cmuput ; Capsicum, in the form of 
plasters or the omcinal ointment ; and Iodine. Hot 
water is at times applied on a sponge or flannel to 
produce a speedy counter-irritant and derivative 
effect in relieving sudden internal congestion and 
muscular spasm, as in the early stage of croup, laryn- 
gitis, and laryngismus stridulus. The mustard poultice 
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is a useful and rapidly acting rubefacient in inflam- 
mation, spasm, and neuralgic pain. Sir Alfred 
Garrod recommends a very useful sinapism, made 
by mixing lo minims of volatile oil of mustard with 
Z 02 of spirit of camphor, and spnnkhng this on 
impermeable piline. Mustard leaves or the Charta 
Sinapis (BP), applied to the skin, produce a 
speedy rubefaction of the surface. Linimentum 
Sinapis is also a very active rubefacient Vinegar 
should not be added to mustard poultices ; but if 
some oil of turpentine or a little powdered cap- 
sicum be mixed with the mustard, tne poultice will 
act with much greater rapidity. Where, on the other 
hand, a gentle stimulation with warmth and moisture 
on the surface is desired, as in some cases of pneu- 
monia, a linseed-meal poultice may be used with its 
surface sprinkled lightly over with mustard meal 
Generally twenty minutes is as long as an ordinary 
mustard poultice can be safely borne on the skin 
In persons who have a very delicate skin, a layer or 
two of muslin should be placed between the mustard 
application and the surface of the body In applying 
mustard poultices to those who are unconscious of 
pain, caution is necessary, for it has happened that the 
poultice being left on for a long time has produced 
dangerous ulceration and sloughing of the surface. 
A mustard foot-bath is at times employed with a 
view to a revulsive and counter-irritant effect To 
prepare a mustard-bath, two tablespoonfuls or more 
of mustard should be tied in a cloth and agitated 
well with cold water , then hot water may be added 
to make the bath 

Uses — Rubefacients are used in chronic inflam- 
mation and irritation of the mucous surfaces, as 
in bronchitis, and irritation about the air-passages. 
Troublesome cough, in cases of phthisis, is often 
relieved by applying tincture of iodine, or acetic 
acid and turpentine liniment, to the chest. Rube- 
facients are of service in removing lingering irrita- 
tion about a joint, their use also tending to pro- 
mote the absorption of chronic thickening or effusion 
in the joint ; but friction with a rubefacient liniment 
over a joint must not be employed till all active in- 
flammatory action has entirely ceased Vanous 
degrees of persistent counter-irritation may be 
maintained by applying, after the skin has been 
well cleansed with soap and water, the official Em- 
plastrum Picis or Emplastrum Calefaciens A 
mustard plaster applied to the nape of the neck has 
proved useful in cases of irritable brain with sleep- 
lessness. The same application made to the foot 
or* great toe is a valuable revulsive where gout 
attacks more important organs A mustard plaster 
has the advantage over a blister in rapidity of rube- 
facient action , and, from the sharp pain caused, 
the mustard plaster is preferable when it is a 
matter of moment to rouse one who is in a state 
of lethargy or torpor from narcotic poisoning by 
opium, or alcohol, or from coma in the course of a 
fever. Where we wish to exercise a prolonged action 
over chronic inflammation in an organ, we should 
use a blister rather than a sinapism. 

2. Vesicants, Epispastios, or Blistering 
Agents — Action. — A blister acts primarily as a 
rubefacient and powerful stimulant to the cutaneous 
vessels. The papillae of the skin become reddened 
and raised ; minute vesicles soon appear on the 
elevations ; and these, gradually coalescing, form 
a bleb, or large vesicle, between the true skin and 
epidermis, containing an albumino-iibrinous fluid. 
Enumeration and Application.— T he agent 


most commonly employed for blistering mirposes 
IS the Cantharis or Spanish beetle ; but mere are 
others that have been used for a similar olnect. 
Glacial Acetic Acid applied to the skin produces 
intense redness and pain, with rapid vesication, 
but its action may extend too deeply as a caustic, 
and cause a troublesome sore. Liquor Ammonise 
dropped on a piece of lint, applied to the skin, and 
covered with a watch-glass, very soon causes red- 
ness and rapid vesication in most persons. This is 
a good way of raising a blister when it is desired to 
apply powdered morphine endermically to relieve 
severe pain The official Liquor Epispasticus 
applied with a brush soon raises a blister on the 
surface. Blistering Collodion is used for a similar 
purpose, but is slower in action 

The application of blisters should not be made 
directly over an inflamed part, lest the injured area 
be increased Blisters should not be applied where 
the skin is loose, nor over any prominence of bone, 
nor to the breast dunng pregnancy. It should 
moreover be borne in mind that the canthandme of 
a blister may be absorbed by the skin, and act on 
the kidneys, producing strangury and bloody unne. 
This accident may be ob^viated by sprinkling 
powdered camphor over the blister before placing 
It on the skin, or a thin piece of silver paper may 
be interposed In persons of feeble vitality, a 
blister left on for too long a time has been known 
to induce dangerous sloughing 

When vesication is specially desired, there is no 
need to leave the blister on for twelve hours or 
more, for it may be removed at the end of six or 
eight hours, and a warm linseed poultice applied. 
If the blister be opened, which is best done by 
pricking the most dep)endent part with a disinfected 
needle, olive oil and cotton -wool is the best 
dressing The practice of maintaining a blister as 
a running sore or exutoirCy by applying irritating 
ointment, is not often resorted to now. The 
process causes great pain and exhaustion of the 
system, and is one rather of depletion than of 
counter-irritation In the case of children, blisters 
should be used with caution, being kept on for 
about one hour or till the skin is well reddened, 
when they should be replaced by a poultice. It is 
well not to open the blister, as the effused serum 
forms the best dressing covered with cotton-wool 
By following this plan the child is saved rou^ 
worry and pain 

Uses — In its primary effect a blister acts as a 
local stimulant, but when it remains on long 
enough to produce extensive vesication and dischaige 
of serum, it acts as a depletive and depressmg 
agent. This primary and secondary acuon of 
blisters was much insisted on by the late Dr Graves 
of Dubhn, who found great benefit m cases of 
fever with apathy and prostration from the appli- 
cation of blisters to vanous parts of the 

surface Thus a blister over the praecordial region, 
kept on for about one hour, and then removed, 
was observed to rous^ and stimulate a flagging 
heart In other cases the flying blister might be 

laced at the chest or back, or else behind the 

ead on the neck Care should be taken not to 
leave the blister on long enough to cause actual 
vesication, and the size of the blister should be 
Bdrly large. 

In hysterical paralysis narrow blisters com- 
pletely encircling the affected limb have proved 
curative. A similar blister round the throat may 
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cure nervous af^onia. A blister one inch wide 
may possibly sometimes stay the spre^ of erysipelas 
along a surface. In cases of pleuritic or Mncar- 
ditic effuaon the repeated application of olisters 
to the chest-wall is of manifest advantage. In 
effusions into joints (hydrarthrosis) blisters aid 
absorption ; and it has seemed to the writer that 
absorbent remedies, such as iodide of potassium, 
often bc^in to do g(wd as soon as a blister appears 
to have once set the absorptive process in action. 

In the obstinate acid vomiting of gouty patients, 
a blister over the epigastrium often gives relief. 
Some forms of neuralgia, as for example pleurodynia, 
may yield to a blister over the seat of the pain. At 
times obstinate pleurodynia, or mastod 3 mia, can be 
relieved by flying blisters applied in Ae vertebral 
groove on the affected side, where a tender spot 
can often be detected on pressure. Blisters should 
be avoided in cases of renal and vesical inflamma- 
tion, as the absorption of the cantharidine may 
increase the mischief. 

3. Puatulants.— Action. — The agents belong- 
ing to this class of counter-irritants produce a pustular 
eruption on the part to which they are applied, 
and their use is not recommended. 

Enumeration and Application. — Among 
pustulants may be placed Croton Oil, Tartarated 
Antimony, and strong solution of Nitrate of Silver. 
When croton oil is applied to the skin, it acts as an 
intense irritant, producing an eruption which is at 
first papular, but very soon becomes pustular. The 
oil is best employed in the form of the official 
Linimentum Crotonis. Tartarated Antimony is a 
powerful counter-irritant, producing pustules which 
resemble those of variola. It should not be applied 
to parts usually uncovered, as the pustules leave 
marks behind them ; and under all circum stands 
the remedy, being a painful one, must be used with 
caution. John C. Thorowgood. 

COURT-8AINT-ETIENNE In Belglum.-.S^^ 
Mineral Waters. 

COW-POX.— Vaccinia. 

OOXALGIA (eaxaf the hip ; and fUyor, pain). — 
Pain in the hip-joint Joints, Diseases of. 

CRACKED-METAL or CRACKED-POT 
SOUND.— Synon.: Fr. de pot 

peculiar sound elicited by percussion, resembling 
that emitted on striking a broken jar or a metallic 
vessel. See Physical Examination. 

CRAFT- PALSIES. — See Occupation • Dis- 
eases. 

CRAMP.— Synon.: Fr. Crampe ; Ger. Krampf. 
Tim name is applied to certain pmnful varieties of 
tonic spasm. In its most familiar form it affects 
the calves of the 1^, coming on principally at 
night, on the occi^ion of some slight movement of 
these ports. The affected muscles, mostly on one 
side, contract with such energy as to give rise to a 
board-like rigidity, together with sensations of an 
agonising character. The attack rarely lasts more 
than a minute or two, though it may more or less 
speedily recur. It is perhaps best cut short by a 
vigorous but steady voluntary contraction of the 
opposuig extensor muscles of the foot Where it is 
niOTe obstinate than usual, firm pressure around the 
th^h or upon the great sciatic nerve sometimes 


gives relief. Cramp is often associated with imme 
mritation of the stomach or of the intestines, 
especially in children or delicate nervous persons. 
In this way it is produced not inftequently when 
arsenic in medicinal doses has been continu^ for 
some time, and is beginning to exert some slightly 
poisonous effect upon the system. In a more 
general form it often occurs, to a mark^ extent, in 
cholera. Localised, painful, cramp-like contrac- 
tions of muscles may also be due to irritation of 
anterior root-fibres, either in their intra-medullary 
or extra-medullary course. Other forms of painful 
spasm are by no means common, if we except colic. 
Su Colic ; Spasm ; and Thomsen’s Disease. 

H. Charlton Bastian. 

CRANIOTABES {cranium^ the skull; and 
tabes y thinning). — A morbid condition of the 
cranium in children, consisting in spots of local 
thinning of the occipital, parietal, and (rarely) the 
frontal bones, as well as in general abnormal 
flexibility of the osseous tissue. See Skull, Dis- 
eases of. 

CRAW- CRAW. — A native term adopted by 
Europeans on the West Coast of Africa and used 
vaguely to include various vesicular and pustular 
skin-erupdons — most of them of parasitic origin. 

CREPITANT {crepitOy I make a noise). — When 
applied to a body, this word signifies that it is 
capable of yielding the sensation or sound of crepi- 
tation. It is also used to indicate a peculiar charac- 
ter which riles sometimes possess. See Physical 
Examination. 

CREPITATION {crepitOy I make a noise). — 
A sensation or sound of crackling. It may be 
observed in morbid states of the bones, joints, or 
subcutaneous tissue ; but the term is more frequently 
applied to a physical sign connected with the lungs. 
See Physical Examination. 

CRETINISM [critifiy Swiss patois for chritUfiy 
a Christian). — Synon.: Fr. Critinisme\ Ger. 
Cretinismus. 

Definition. — A condition of idiocy arising from 
endemic causes, associated with imperfect develop- 
ment and deformity of the whole body, varying 
however in degree. 

This condition of physical and mental degeneracy 
IS not limited to any nationality. It obtains in the 
great mountain-chains of Europe, Asia, and America. 
In Europe it is met with in the valleys of Switzer- 
land, Savoy, and Piedmont ; and it abounds in the 
neighbourhood of Salzburg, Styria, and the Tyrol. 
It is less frequently met with in the Pyrenees and 
in the valleys of the Auvergne in France. Even in 
England it has been met with in various parts, 
among others in the dales between Lancashire and 
York^ire. ^ Although more frequently met with in 
valleys, it is not unknown on plains which are 
subject to inundations. 

^Etiology. — The conditions for the development 
of cretinism are hereditary predisposition; the 
action of deteriorating influences on the parents, 
such as unwholesome dwellings and non-nutritious 
diet ; and accidental causes operating on the infant 
durii^ the period when its physical and intellectual 
life is developing. The last-named causes are 
atmospheric and possibly geological conditions, 
peculiar to special localities. Humidity of the soil 
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and air in valleys where there is little interchange 
of the atmosphere, and the existence of magnesian 
Innestone in the soil, are probablpr the most potent 
factors. Cretinism is not met with as an endemic 
disease on elevated plateaux, nor in cold countries 
where sudden changes of temperature are uncommon. 
Goitre IS a frequent accompaniment of cretinism, 
and would appear to be developed under the same 
conditions. The cases of cretimsm met with in 
England present features which are indicative of a 
scrofulous origin There is a condition of idiocy 
associated with arrest of growth and development at 
the period of first dentition or about the fifth year, 
though congenital cases are not unknown, frequently 
met with in England, which has been termed 
sporadic cretinism 

In an analysis made by the wnter some years 
ago of Ii6 cases of this affection, of whom i6 
had been under his care, it was found that several 
predisposing causes were generally present, and that 
the chief of these were intemperance and insanity in 
the parents These were each present m fourteen 
cases, or 12 07 per cent Inherited mental disease 
did not play such an important part, only nine being 
attributed to it, or 7 75 per cent Fnght of the 
mother during pregnancy was traceable in no less 
than thirteen cases, or 1 1 *20 per cent , while pro- 
tracted labour only accounted for seven, or o 03 
per cent Consanguinity was assigned as a cause 
of the disease in six cases, but in each of these other 
important factors were present Two children were 
born in a valley which was foggy and marshy 
These cases are associated with absence, atrophy, or 
hypertrophy of the thyroid gland, and with the 
development of fatty swellings in the supra-clavicular 
spaces, and occasionally in the armpits They 
remain children permanently, and have a remarkable 
resemblance one to another as regards their bodily 
conformation, facial physiognomy, mental charac- 
teristics, and the symptoms generally See Myxce- 

DEMA 

Cretinism has been thought by some authors to 
be due to premature ossification of the cranial 
sutures, especially of the spheno-basilar suture ; and 
this change, in its turn, has been attributed to 
drinking water largely charged with lime It is 
impossiWe, however, to regard this premature 
ossification, when it does occur, as other than one of 
the results of the malady, not its cause Moreover 
there are numerous examples where the synostosis 
is deferred instead of being premature The real 
proximate cause of the affection is interference with 
the function of the thyroid gland. 

Anatomical Characters — Pathological ana- 
tomy shows that the bones of the cranium are 
thickened and without diplo^, and the sutures .well 
united. In some cases the foramen magnum is 
smaller than normal, the basilar process honrontal 
and narrowed laterally, and the clivus, or inclined 
plane formed by the union of the basilar process of 
the occipital with the sphenoid bone, is very steep. 
The cerebellar fossae are flattened. The skull in 
endemic cretinism is brachycephalic, but in sporadic 
cretinism it approaches more the dolichocephalic 
in shape. The brain in the latter affection is of 
normal size, but the arrangement of the convolutions 
is simple $ there is none m the complexity which is 
seen in the brains of ordinary children. On micro- 
scopical examination the cells are seen to be pear- 
shaped or rounded, and are deficient in precedes. 
There is excess of mucin in the ricin, and excess of 


fibrous tissue in the lungs, liver, spleen, and kidneys. 
The bones of the extremities are short and curved, 
in accordance with the statement of Dr Bury, that 
there is arrest of bones that develop m caitilage, 
while bones formed in membrane, as are those of 
the skull, are normal or show excessive growth. 

Description. — ^T he degrees of cretinism are 
numerous In any of the valleys where this 
affection exists the various steps of aegeneracy can 
be traced, commencing with those who are taking 
part in the industrial life of the valley, down to the 
Helpless individuals who are leading only a vege- 
tative existence. 

The typical cretin presents a very marked physical 
conformation. He is stunted m growth, rarely 
reaching five feet m height His skin is of a tawny 
yellowish hue, thicken^ and wrinkled, and looks 
as if too large for the body There is also a great 
increase of subcutaneous areolar tissue His tongue, 
large and thick, with hypertrophied papillae, always 
displays lessened power of co-ordination ; and often 
hangs from the mouth The mouth is partly open, 
margined by thick fissured lips, and with the s^iva 
running over the chin. The face is large; the 
lower jaw is drooping, and its angle obtuse The 
eyes are often affected by strabismus, obliquely 
placed, and small ; and the lids are commonly puffy. 
The belly is pendulous from the laxness of the skin. 
The lower limbs are generally short and deformed, 
and the gait is waddling llie head is deformed, 
the forehead retreating, the top flat, and the oc- 
cipital region ill-develop^ The cranium is brachy- 
cephahe. The nose is oroad and flattened. Puberty 
is often delayed to the twentieth year. The mammae 
in the female are large and pendulous ; the same 
remark applies to the genitals in the male The 
intellectual faculties are imperfectly developed. 
The cretin is often unable to speak, and his heanng 
IS frequently defective. The affection is usually 
associated with more or less enlargement of the 
thyroid gland. His viability is low, few Uvmg 
beyond thirty years of age The sexual functions 
are abnormal , masturbation is frequent ; and the 
subjects of cretinism are often impotent 

The desenpUon of the sporadic cretin is somewhat 
different. He is much diminished m stature, and 
his head, which is large in proportion to the size of 
the body, is flat at the top, spread out at the sides, 
often narrow in front and broad behind The hair 
is sparse, coarse, and dry, like horsehair The 
eyehds, of a pale, bluish hue, are swollen and infil- 
trated with a soUd oedema which does not pit on 
pressure ; and the subcutaneous tissue of the hands 
and feet is similarly affected The nose is broad, 
the cheeks full and flabby, the mouth large, the hps 
thick and often slightly apart: through these an 
enlarged tongue slightly protrudes. The teeth are 
firequently canous and irregularly implanted ; the 
second dentition is either deficient or completed at 
an advanced age. The chm is small, but there is 
often a layer of fist beneath it, forming a doable 
chin. The e^ are large, but not badly formed ; 
and the neck is short and thick, and usui^y no thy- 
roid gland can be felt Well-develop^ ftitty 
swellings, as before mentioned, are seen in most 
cases on each side of the neck, and sometimes indie 
armpiu or other regions. The abdomen is large, 
distended, and contains a quantity of subcutaneous 
ftit ; frequently there are umlulical and occasionally 
inguinal hemiee. There is arrested developineat of 
the genital organs $ the testicles are and 
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descend late, and the uterus and ovaries are often 
badly developed. The menstrual function is either 
not established or is irregular : there is no sexual 
appetite. The arms and legs are short and curved, 
and the hands and feet, though often small, are 
broad, thick, blue, and frequently dry and scaly. 
The skin of the b^y, as well as of the upper and 
lower limbs, is thick, easily separable from the 
subjacent muscles, whitish in colour, dry and rough, 
owing to the almost entire absence of perspiration ; 
on the face it is yellow or waxy ; and rives rise to 
a sallow colour. The pulse is small and feeble, the 
temperature subnormal, and hence there is great 
susceptibility to cold. The voice is hoarse, harsh, 
or squeaky, the gait clumsy and waddling, and 
there is great repugnance to making any movement. 
General sensation is below normal, but the special 
senses are well developed, with the exception of 
smell and taste. The knee-jerks are usually present, 
and the plantar reflexes normal. Speech is generally 
limited to a few words, and is sometimes only mono- 
^llabic, but the patient can usually give his name. 
He is good-natured, placid in temperament, and 
fond of those who have to attend upon him. 

In the cretin who has undergone treatment, certain 
differences will be noted. The fatty swellin^js in 
the supra-clavicular spaces disappear, the prominent 
abdomen subsides, and the umbilical hernia becomes 
lessened or disappears. The skin of the body 
desquamates, and is no longer dry or scaly, and the 
temperature rises to normal. In young children 
the hair falls out, but is replaced by a new crop, 
which is softer in character. The development 
of the teeth is accelerated. The patient begins to 
grow, the weight is lessened, and cutaneous sensi- 
bility becomes normal* The voice is less guttural, 
the expression more intelligent, and there is more 
independence and inquisitiveness. 

Diagnosis. — The diagnosis of cretinism may be 
made in childhood, from the slowness of the de- 
velopment of the l^y, the stupid expression, the 
post^nement in the evolution of the teeth, and of 
the ossiflcation of the fontanelles and sutures, the 
tawny yellow colour of the skin, the thick and 
goitrous neck, the slavering, and the delay of speech 
and of walking. 

Sporadic cretinism is sometimes mistaken for 
Mongolian imbecility, but in the latter condition 
the obliquely placed eyes, flattened bridge of the 
nose, rounded pinna of the ears, and the hyper- 
trophied papillae of the ton^e, which presents trans- 
verse Assures, sufficiently distinguish it from sporadic 
cretinism. 

Treatment. — This consists in removing the 
child as early as possible from the circumstances 
which have produced the disease. He should be 
taken to a locality where the soil is dry and porous, 
and should have frequent baths with friction to the 
surface of the body. The diet should be of the 
most nutritious kind — a diet into which animat food 
largely enters. The administration of cod-liver oil 
and of the lacto-phosphates of lime and iron is indi- 
cated. Early education should be commenced as 
to habits of cleanliness, followed ly systematic 
physical exercise of the various muscles. Allin- 
tell^tual advancement must be sought for through 
the improvement in every way of his physical con- 
dition. The lower animal life may thus be supple- 
ment^, if earnest efforts are used, by increased 
capociQr for rational enjoyment, and a more or less 
us^ existence. 
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Asremrds sporadic cretinism very young children 
should be given one wain of the dried thyroid gland, 
two minims of the official Liquor Thwoidei, or one- 
fifth of a grain of the dried colloid matter daily. 
For other children, tabloids containing five grains 
of thyroid extract will be found useful, and should 
be administered once a day. The patient must be 
carefully watched, and if he is found to lose weight 
too rapidly, and the pulse and temperature rise much 
above normal, the treatment must be stopped for a 
time or the dose be reduced. The writer has noticed 
that the younger the child the greater is the im- 
provement ; adolescents react much more slowly to 
treatment and never improve so much. A compli- 
cation which is sometimes noticed is bending of the 
legs ; this must be stopped as much as possible by 
keeping the patient from walking too much, and by 
giving full diet and tonics. 

The treatment must be continued during the 
whole of the patient’s life, or he will relapse into 
his former condition. Fletcher Beach. 

CRETINISM, Foetal.— Achondroplasia. 

CRIME, IRRESPONSIBILITY FOR.— His- 
TORiCAL Summary. — A medical opinion as to the 
condition of an accused person is often necessary in 
order to determine whether he or she can be held 
accountable for criminal acts. Such an opinion 
generally depends on the presence or absence of 
insanity, or on the connection which may be traced 
between this mental condition and the act in ques- 
tion. In the article on the Lunacy Laws, it is 
explained that it is only within a comparatively 
recent period that insanity has been admitted as an 
excuse for crime, except in those comparatively 
rare cases in which, as Justice Tracey expressed it 
in 1723, a person does not know what he is doing, 
*no more than an infant, a brute, or a wild beast’ 
{see Lunacy Laws). This view fairly represents 
the state of public and of legal opinion until the later 
years of the eighteenth century. The subsequent 
enlightenment of the public mind did not receive 
juristic expression until the trial of Hadfield in 
1800, when Erskine first enunciated the doctrine, 
that * delusion where there is no frenzy or raving 
madness is the true character * of such insanity as 
implies irresponsibility. The most im^rtant case 
in the history of this question was that of Bellingham, 
who was executed in 1812 for shooting Mr. Spencer 
Perceval. In this case Sir James Mansfield, C.T., 
said, that if a person labouring under mental de- 
rangement were capable in other respects of dis- 
tinguishing right from wrong, *he could not be 
excused for any act of atrocity which he might com- 
mit.*’ ‘It must be proved beyond all doubt,’ he 
added, ‘ that at the time he committed the atrocious 
act he did not consider that murder was a crime 
against the laws of God and nature.’ The trial of 
MacNaughton in 1843 for the murder of Mr. 
Drummond led to the most authoritative statement 
of the law which has ever been obtained in this 
country. MacNaughton was acquitted on Chief 
Justice Tindal’s direction that the point for the jury 
to consider was whether ‘ at the time the act was 
committed ’ the accused ‘ had that competent use of 
hb understanding as that he knew that he was 
doing by the very act itself a wicked ' and wrong 
thing.* The general application of thb doctrine 
would have greatly enlarged the area of irresponsi- 
bility, and its enunciation at that time produced 
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considerable surprise and even consternation. The 
matter was indeed regarded as so urgent that the 
House of Lords immediately ordered a series of 
Questions to be laid before the fifteen judges with 
the view of settling the state of the law. In die 
answers to these (questions it was in substance laid 
down that, to entitle an accused party to acquittal 
on the pound of insanity, it is necessary either 
that he be prevented by unsoundness of mind from 
discriminating between right and wrong m respect 
to the act with which he is charged ; or, that he be 
under some delusion which made him regard the 
act as right. But this statement has been far from 
effecting a final settlement of the question. 

Most writers on medical lunsprudence have 
insisted that the real criterion of responsibility is the 
freedom of the will, or the power of the individual to 
control his actions This has been more or less advo- 
cated by Esquirol, Marc, Ray, Pagan, Jamieson, 
Mittermaier, and von Krafft-Ebing. Esquirol 
dwells strongly on the importance of the freedom of 
the will Ray includes it in the comprehensive state- 
ment which has received the approval of so many 
medical jurists. ‘ Liberty of will and action,* he 
says, ‘is absolutely essential to criminal responsi- 
bility, unless the constraint upon either is the 
natural and well-known result of immoral or illegal 
conduct Culpability supposes not only a clear 
perception of the consequences of criminal acts, but 
the liberty, unembarrassed by disease of the active 
powers which nature has given us, of pursuing that 
course which is the result of the free choice of the 
intellectual faculties.* Pagan observes that the 
* loss of control over our actions, which insanity 
implies, IS that which renders the acts which are 
committed during its continuance undeserving of 
punishment ’ Jamieson puts the question ‘ Had 
the lunatic at the time of committing the deed a 
knowledge that it was criminal, and such a control 
over his actions as ought, if it existed, to have 
hindered him from committing it?’ Ehr. Taylor 
says (‘ Taylor and Stevenson’s Medical Jurispru- 
dence,* 1894) ‘The true test for irresponsibility in 
all dojibtful cases appears to be, whether the person 
at the time of the commission of the cnme had or 
had not a suffuient power of control to govern hts 
actions.* Sir John BuckniU’s view is substantially 
the same * Responsibility,’ he says, * depends upon 
power, not upon knowledge, still less upon feeluig. 
A man is responsible to do that which he can do, 
not that which he feels or knows it right to do. 
If a man is reduced under thraldom to passion by 
disease of the brain, he loses moral freedom and 
responsibility, although his knowledge of right and 
wrong may remain intact * The latest German 
code puts responsibility upon the same basis. ‘An 
act IS not punishable,* according to it, ‘ when the 
person at the time of doing it was m a state of 
unconsciousness , or of disease of the mind, whereby 
free volition was prevented * Mittermaier and 
von Kraffi-Ebing sanction the attempt to render the 
meaning of ‘ free volition * more definite by describ- 
ing it as made up of libertas judtctt and Itberias 
consthi — freedom of judgment and freedom of 
choice. Casper somewhat obscurely defines cnminal 
rwponsibility as * the psychological possibility of the 
efficacy of the penal code.* Mr. ^four Browne 
gives as the best definition * a knowledge that cer- 
tain acts are permitted hy law, and that certain 
acts are contrary to law, and, combined with this 
knowledge, the power to appreciate and be moved 


by the ordinary motives which influence the actions 
of mankind ’ Dr. Guy held that every person who 
is insane must be regaraed as wholly irresponsible, 
and that the law of England ought to be a<jsimilated 
to that of France in me declaration that ‘il n*y 
a ni cnme ni d^lit lorsque le pr^venu ^tait en ^tat 
de d^mence au temps ae Faction * Dr Maudsley 
and others hold that the determination of responsi- 
bility in cases where insanity is alleged depends on 
whether a connection can or cannot be traced be- 
tween existing disease and the act 

Insanity has been pleaded as an excuse for acts 
of theft ; but such cases are rare, and never occur 
except where the social position of the accused adds 
importance to the decision. Indeed It may almost 
be said that the plea is never raised except in order 
to avoid capital punishment Hence it is, that 
in the discussions which have ansen the question 
has been mtimately associated with the law of 
murder and homiade A special inquiry into the 
state of this law by a Committee of the House of 
Commons (1874) consequently gave occasion to 
the enunaation of important views as to the legal 
relations of insanity and responsibility. Evidence 
was furnished to the Committee by Lord Chief 
Justice Cockbum, Baron Bramwell, Mr Justice 
Blackburn, and Sir James Fitzjames Stephen. 
The immediate object of the Committee was to 
examine a bill drawn by Sir James Stephen for the 
codification of the law of homicide. In the clause 
of the bill which deals with the relations of disease 
and responsibility, homicide is stated to be ‘ not 
criminal if the person by whom it is committed is at 
the time when he commits it prevented by any 
disease affecting his mind— -(a) from knowing the 
nature of the act done by him, (b) from knowing 
that It is forbidden by law, from knowing that it 
IS morally wrong, or (d) from controlling his own 
conduct ’ But it is stated to be ‘ cnminal, although 
the mind of the person committing it is affected by 
disease, if such disease does not m fact produce one 
of the effects aforesaid in reference to the act by 
which death is caused, or if the uiability to control 
his conduct is not produced exclusively by such 
disease. * It was, however, proposed in the bill that, 

* if a person is proved to have been labounng under 
any insane delusion at the time when he committed 
the homicide, it shall be presumed, unless the con- 
trary appears or is proved, that he did not possess 
the degree of knowledge or self-control herembefore 
specified * That is to say, where delusion exists, 
the burden of proving moral capacity would be 
shifted, the prosecutor having to prove its existence, 
instead of the accused having to prove its absence. 
The opinions elicited during the inquiry showed that 
the law IS regarded by legal authorities as being at 
present too uncertain in its operation, and as fsming 
to recognise some of the most important elements 
in the question. The divergent character of the Ire- 
commendations which were made showed, however, 
that legal opinion is much divided, not only as to 
the proper relations of insanity and orime, but 
as to the essential elements of responsibility. In 
the meanume, therefore, the statements of the^een 
judges after the MacNai^hton case remain the <iief 
exposition of the Engliw law where insanity is 
pleaded m excuse for crime. 

Present State of the Question.— I t is 
necessary, in order to justly appreciate the present 
aspect of the subject, thus to trace its more recent 
history, and it mky be useftil to present an estimate 
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of the comparative value of the several tests or cri- 
teria which have been {^oposed for the determination 
of cases in which insanity has bwn alleged. These 
criteria may be broadly summarised in the following 
six propositions. According to one view a person 
shodd M held inesponsible for an act if at the time 
of committing it (i) he laboured under insanity of 
any kind or degree ; according to another if (2) he 
laboured under delusion ; or (3) if he was ignorant 
of right and wrong ; or (4) had not power to 
appreciate and be moved by ordinary motives ; or 
(5) had lost the controlling power of the will ; or 
<6) if the act is traceable to, or its nature has been 
determined by, mental disease affecting the agent. 
The last of these views is the only one to which 
fatal objection may not be raised, both on the theo- 
retical and practical sides. The others are alt too 
vague to be of much advantage ; and they rather 
tend to introduce new difficulties than to remove 
thc^ already existing. The proposition therefore 
which seems to approach nearest to a solution of the 
difficulty is that irresponsibility must be admitted 
whenever the act is traceable to, or its nature is 
determined by, mental disease affecting the agent. 
It will of course be understood that under such a 
rule the term * mental disease’ must be held to 
include both congenital and acquired disorders; 
arrest of development being as much a morbid con- 
dition as functional or structural change. This view 
of the subject may not be ultimately accepted in the 
precise terms of the proposition here given ; but the 
principle on which it rests seems to afford the only 
safe basis upon which we can go. As has already 
been shown, it has not hitherto been regarded in this 
light by the majority of the judges ; but there have 
been indications of late years that judicial views 
are tending in that direction. The late Lord 
Wensle)^ale and others have given sanction to the 
principle in their judicial statements. And a late 
Lord Justice-General of Scotland (Inglis) gave 
definite expression to it in one case {Brown ^ Sept. 
1866). He told the jury that the main question was 
* whether the prisoner was in such a state of insanity 
at the time as not to be reponsible for the act which 
he had committed : ’ and in order to constitute such 
insanity he said that * it must be clearly made out 
that at the time of committing the act the prisoner 
was labouring under mental disease in the proper 
sense the term, and that that mental disease was 
the cause of the act’ In America the doctrine has 
been frequently acknowledged, but never more fully 
and tersely than by Judge Doe, of New Hampshire 
{State V. Pike)^ who comprehensively define the 
medical relations of both criminal irresponsibility and 
civil incapacity, when he stated that a * product of 
mental disease b neither a contract, a will, nor a 
crime.’ One important point b to prevent persons 
&om being punbhed for actions which are the direct 
outcome of pathological processes. But it b of equal 
importance to avoid the adoption of a principle 
which would make the exbtence of slight mental 
irregularities incompatible with responsibility. 
There does not appear to be any danger of thb in 
acting on the pnnciple which b here enundated. 
For it li« in the very nature of the cases in which 
the dortrine could be applied, that the condition to 
which it b proposed tliat UTesi»n$ibility should be 
att^hed must be one which b known to exhibit 
itself iJi acts of serious and even criminal character. 
If the trained observer of disease b able torecc^nbe 
in an act — which b ordinarily followed by severe 


punishment — a direct result or a characteristic feature 
of a morbid process, of the exbtence of which there 
may otherwise be sufficient proof, the question of 
reponsibility cannot present any serious difficulty. 
It may admit of doubt whether a person b re- 
sponsible for not controlling his actions, or for not 
knowing right from wrong, or even in some cases for 
the harbouring of a delusion. But once let it be 
proved that an act b the natural result of a disease 
under which a person is known to labour, and there 
can be little doubt that he will be held irresponsible. 
Before, however, the principle can be accepted as 
fully satisfactory, it b necessary to inquire whether 
its application would permit insane persons to be 
held responsible who ought not to be so considered. 
In other words, are there states of insanity in which 
a person is irresponsible for acts to which he has not 
been predbposed or impelled by the insanity ? It is 
perhaps im^ssible to give such an answer to this 
question as would be both definite and complete ; 
but for practical purposes we think it may be 
answered in the negative. Where the insanity is ot 
such a nature that it does no: modify the whole 
conduct, we believe it will be found in practice 
necessary to admit the existence of responsibility for 
acts where there is no demonstrable connection 
between them and the mental disease. The insane 
persons who on this principle might be held respon- 
sible would be found solely among those whose 
irresponsibility could only be admitted after very 
searching inquiry, and whose insanity was of that 
kind and degree which has often been declared by 
medical writers to be consistent with responsibility. 
It is not to be supposed that under this rule 
difficulties would cease. It will always be possible 
that an act may have been really the result of men- 
tal disease, and that we may fail to obtain satisfac- 
tory evidence of the existence of such disease. 
This, however, is due not to any defect in the 
principle, but to that imperfection of our know- 
ledge which renders the perfect application of any 
principle impossible. Let the task of the medical 
witness be limited to the demonstration of facts 
indicative of disease and its consequences, and he 
will at least be acting quite within his special 
province, and may expect that reasonable weight 
will be attached to his opinion. And if juries 
were instructed that the law does not hold a person 
responsible for acts committed under the influence 
of disease, it is scarcely conceivable that any one 
would be found guilty where good cause hafi been 
shown even for the reasonable supposition of such 
an influence. Whatever may be the view ultimately 
adopted, it would seem to be in every way desirable 
that the attention of the medical expert should be 
confined to the elucidation of the medical facts, and 
that he should not be asked to deal with questions 
which are legal and abstract, and in no way specially 
medical. It is not the business of a medical witness 
to say whether a person is or is not responsible. 
That is a purely legal question. He has only to 
deal with the existence of disease— using this word 
in its widest sense — and its relation to the conduct 
of the person, and in giving evidence as to this, a 
witness cannot be too careful in making certain that 
his opinion is based on facts which can be proved. 
The condition known as diminished responsibility 
has not been alluded to in this article. It is only 
indirectly recognised by British law, And therefore, 
though much is to be said.in favour of its recognition, 
it is unnecessary to deal with the subject here. 
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The mental disturbance produced by drmk is not 
held to confer irresponsibility unless the mind has 
been so substantially or permanently impaired as to 
amount to insanity (see Reg. v. Bums^ Liverpool 
Assizes 1865, Bramwell, B ; Reg. v McGowaftt 
Manchester Assizes 1878, Manisty, J. ; and Reg. v. 
Barnes f Lancaster Assizes 1886, Day, J.). 

John Sibbald. 

CRISIS (Kpl<ris, a decision, a turn) — Synon. : 
Fr. Crtse; Ger. /sTn^e * — Crisis is a term used to 
denote two entirely different phenomena 

I The term ‘ crisis * as applied to fevers signifies 
the rapid defervescence of an acute febrile disease. 
It has wandered somewhat from its original mean- 
ing, which was ‘ judgment * — primarily an operation 
in the mind of the observer, but reflected upon the 
phenomena observed. The converse term, em- 
ployed to designate a gradual subsidence of fever, is 
lysts. 

In order to constitute a true crisis the defer- 
vescence should occupy less than forty-eight hours, 
and It often takes place in a much shorter time 
The fall of temperature should be accompanied by 
a corresponding reduction in the frequency of the 
pulse, and should coincide with a feeling of relief 
and a return of strength , the skin will be warm and 
soft, the tongue moist, and there will be indica- 
tions of reviving appetite ; there may or may not 
be a critical evacuation, but the secretions will 
become more natural in amount and character. 

This favourable mode of termination of an acute 
febrile disease is more common than is usually 
supposed. The circumstances under which it is 
most likely to occur are when the attack begins 
abruptly and the temperatuie rises rapidly, the 
natural course of the disease being short and not 
attended with organic lesions, such as will of them- 
selves keep up fever After twenty-one days, 
termination by crisis is not to be expected. The 
more marked the onset — as, for example, by a 
definite rigor — the more rapid the rise of tempera- 
ture, and the greater the height to which it reaches, 
the greater the probability of an early critical 
termination 

Occurrence — The diseases in which the con- 
ditions favouring a crisis are realised, and in which 
this mode of termination is observed, belong to 
various classes. 

Among the spet ific fevers., eruptive and continued, 
it occurs frequently in variola, but in severe cases it 
IS interfered with by the febrile disturbance excited 
by the eruption In measles it is very common. 
In scarlet-lever a true crisis is seen only in mild 
cases, though the onset of this disease is peculiarly 
abrupt The mode of termination of typhus is 
essentially critical, but as a rule the crisis is not 
sharp Relapsing fever affords the best examples 
of crisis, which is moreover attended by a critical 
evacuation in the form of profuse perspiration, the 
temperature sometimes falling 10° F. in as many 
hours, and the patient passing from a state of ex- 
treme suffering and oppression to almost perfect 
ease and comfort. In enteric fever lysis is the mode 
of termination 

Remittent fevers often present crises, which may 
be true and curative, or false and illusive y and the 
sun-fever and common continued fever of hot 
climates, and tropical diseases generally, have a 
tendency to fever running high very earfy and 
breaking abruptly at a critical period. 
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In this country feverish colds, attacking the 
throat or taking the form of influenza or catarrh, 
often terminate critically in three or four days- 
Erysipelas mav so end, but at a later and less 
definite penod. The sharp febnU attacks which 
sometimes occur after chtldbtrth often exhibit a 
very decided crisis In pneumonia the natural 
termination is by a well-marked crisis, which may 
take place as early as the fifth day, or be deferred 
to the ninth, after which a cntic^ termination is 
not to be expected, and the suspicion may be entei^- 
tained that the case is not one of frank pneumonia, 
the prognosis becoming grave. As has been 
alreaay stated, the general improvement precedes 
the indication by physical signs of resolution m the 
inflamed lung Pleurisy is said also to terminate 
cntically, but it is not m the same definite way as 
pneumonia. 

The critical evacuations which entered into the 
original notion of a crisis are really a common 
attendant. The most common is a profuse warm 
perspiration, which may occur whatever the disease 
may be. Occasionally the evacuation is a copious 
flow of unne, or it may take the form of diarrhoea. 
Epistaxis or hsemorrhoidal flux is a more rare and 
doubtful critical evacuation. A common critical 
phenomenon is a prolonged, sound, and refreshing 
sleep 

Indications of an approaching crisis are often 
given two or three days beforehand in slight re- 
missions of fever By the presence or absence of 
such remissions at a certain penod of the attack, or 
by a continuous nse of temperature where a re- 
mission might be expected, important prc^nostic 
information may be afforded and mdications for 
treatment obtained 

Therapeutic Indications. — The main thera- 
peutic deduction from a study of crisis as a termina- 
tion of acute disease is, that we should not hastily 
interfere with the reactions by which the system 
adjusts Itself to altered conditions or meets the 
incidence of the causes of such disease, but contn- 
bute to their completion. We do not assume the 
existence of a vis medtcainx tending mvanahly 
to the restoration of health ; but we must recognise 
the power inherent in a living organism to respond 
by internal changes to external influences, and to 
regain the balance when this has been disturbed. 
In this process a certain cycle of changes must be 
gone through, and the great opportunity for treat- 
ment of an active kind, should any be required, 
arises when the course, direction, and probable 
duration of these changes are known, aira whoa 
agencies can be brought to bear at a given moment 
which will contribute to bring about the appre^nate 
critical evacuation or a critical sleep, through which 
a return to a normal condition would naturally be 
effected. 

2 The term * crisis ’ is also applied to patnful 
paroxysmal attacks occurring m cases of tabes 
dorsalis. Various hollow viscera (especially the 
stomach) and other parts may be involved, eid the 
function of the affected organ is for the tiaie 
senously impaired. See Tabes Do&saus* 

Recently the term has been employed to designate 
similar attacks occurring m cases of movable mney 
and accompanied by nausea {IHetts 

William H. Beoa]»bmt. 

CRITIOAL. — ^Having relation to a eriaie. Sea 
Crisis. 
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CROUP (Scotch, croup or nmp, hoarseness).— 
Synon. : Cynancke tracheaiis ; Fr. Croup ; Ger. 
Croup, 

Definition. — An acute febrile affection, ocur- 
ring in childhood, accompanied by inflammatory 
swelling of the mucous membrane of the larynx, 
and in some rare cases by the formation of a fibrinous 
exudation on the surface. 

iFlTiOLOGY AND PATHOLOGY.— The symptoms 
of the most usual form of croup are due to an acute 
catarrh of the laryngeal mucous membrane, without 
any formation of Mse membrane. The mucous 
membrane swells by reason of the congestion of its 
blood-vessels, and the pouring out of inflammatory 
exudation into its tissue. Mucus, too, is prone to 
accumulate on its surface. These conditions are 
precisely the same as occur in the ordinary catarrhal 
laryngitis of adults. But in the child the glottis is 
much narrower than in adults, while the swelling of 
the mucous membrane from inflammation is greater, 
and reaches its height more rapidly. Moreover, 
the lar3mx is in children more irritable than in 
adults, and therefore its muscles are more easily 
excited to spasm. Thus when a simple catarrhal 
laryngitis makes its appearance in a child, it is very 
soon followed by laryngeal stenosis, partly from the 
swelling of the mucous membrane, ^rtly from ac- 
cumulation of mucus, and partly too from sps^m of 
the laryngeal intrinsic muscles. The condition is 
generally attributed to exposure to cold and damp, 
especially at a time when the body is heated. It is 
caused also by scalds of the larynx, when unduly 
hot fluids are drunk by accident, by wounds, by the 
irritation of noxious gases, and by the presence of 
foreign bodies in the larynx. It is more common 
in male than in female children, and is usually 
met with between the ages of two and nine 
years. 

There also exists, however, an inflammation of 
the lar3mx which is accompanied by the formation 
of a false membrane, and it is in respect to this 
condition that so much discussion has arisen. It is, 
of coarse, well known that in diphtheria the charac- 
teristic membrane may spread from the pharynx, 
its usual site, into the larynx, and in doing so may 
produce all the symptoms of so-called croup, in 
addition to those due to the diphtheria proper. 
But much of the confusion which existed as to the 
pathol^cal entity of croup, resulted from the non- 
rec(^;nition of those cases of diphtheria in which 
the local lesion had its primary seat in the larynx. 
Pathological observations, however, have now placed 
it beyond doubt, that such cases really exist and 
form the majority of what were formerly diagnosed 
as * membranous croup.’ Death may occur from 
th« laryngeal stenosis so produced, as in all other 
obstructions of the larynx. The actual diagnosis 
can now be rendered certain, if any portions of the 
present membrane be examined bacteriologically 
\see Diphtheria). Tlie diphtheritic nature of 
the affection may, however, be obvious, from the 
supervention of other S3nnptoms, such as great 
asthenia, heart-failure, haemorrh^es from various 
parts, albuminuria, and the formation of diphtheritic 
membrane on sorw far removed from the larynx. 
Moreover, when, in fortunate cases, the acute sym- 
ptoms have passed away, the characteristic paralyses 
of di{^theria may show themselves. The facts of 
ctmtagion are also of importance, for from supposed 
'duies of croup other cases may arise, in whmh the 
ijpbtheritic membrane appears first in the j^arynx, 


and the disease then runs its ordinary and generally 
unmistakable course. 

There remains still a certain proportion of cases- 
of membranous laryngitis, which are not due to the 
action of the diphtheritic poison. Some of these 
are produced as secondary complications by the 
poisons of other infective fevers, and among these 
are to be mentioned scarlet-fever, small-pox, measles, 
enteric fever, and whooping-cough. 

It is known that the tendency of an inflammatory 
exudation to coagulate on a mucous surface depends 
on the powpr of the causative injury to produce 
extensive coagulation-necrosis of the epithelium. 
The large majority of such inflammations are due to 
the action of bacteria. There are, however, many 
cases recorded in which a membranous laryngitis 
has been caused by the contact of boiling water 
with the back of the throat, by bums, and even by 
foreign bodies. 

Further, membranous inflammation has been pro- 
duced experimentally by the injection of acrid irri- 
tants into the larynx of animals. Practically, 
however, it must be concluded that such cases are- 
exceedingly rare, and that false membranes do not 
form in the laryngitis, which forms the basis of what 
is met with as the simple non -diphtheritic croup of 
children. No reliance can be placed on structural 
differences in the membrane itself. This varies 
according to its position, more than according to its 
cause. The existence of any specific organisms in. 
any marked quantity is the only point needing in- 
vestigation. 

Symptoms. — In accordance with the view ex* 
pressed above, little need be said about cases other 
than those of non -membranous croup. The child 
affected by this disorder may suffer from general 
catarrhal symptoms for a time, varying from a few 
hours to two or three days. More commonly he 
goes to bed apparently well, though probably 
after some exposure to cold or damp. In a few 
hours, however, he wakes suddenly, as if frightened, 
breathing hurriedly, with loud, hoarse, inspiratory, 
laryngeal stertor. He coughs frequently, making a 
harsh metallic noise, but at first removing no mucus 
from the larynx. He cries, and perhaps speaks, in 
a shrill cracked tone, which soon gives place to a. 
mere whistling sound. The character of the breath- 
ing, voice, and cough gave rise to the Scotch verna- 
cular name for the disease, ‘ croup,* now generally 
employed. The child is very restless, tosses his 
body and limbs about incessantly, clutches at his 
throat as if to remove the obstruction there, and 
seizes any surrounding objects with his hands. 
The face is at first flushed, the eyes bright, and 
the expression exceedingly alarmed and anxious. 
Soon, however, the flush becomes dusky, gradually 
pallor supervenes, and the whole body may be 
covered with a cold sweat. The feet, and sometimes 
the hands, not infrequently assume the position 
found in tetany, and in extreme cases general con- 
vulsions may occur. The pulse is frequent and 
feeble, and the temperature is slightly raised. The 
difficulty with which air enters the chest is obvious 
from an observation of the patient’s position and 
respiratory movements. The head is tnrown back- 
wards and the chin held out prominently, this posi- 
tion being accentuated at each inspiration oy n 
contnu^on of the stemo-mastoid and other muscles 
of inspiration. All the extraordinary muscles con- 
cerned in chest-expansion are brought into play^ 
and the nostrils dilate at each breath. Yet, in spite 
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of the extra force employed, the thorax is not com* 
ipletely filled with air. During inspiration the supra- 
•clavicular fossze, the lower ribs, the epigastnum, 
and even the lower portion of the sternum move 
inwards instead of outwards. The yielding of the 
chest-wall is, as might be expected, more pro- 
nounced in rickety children, and in such subjects 
the whole of the ribs may be seen to give way at 
the sides as each breath is drawn If the chest 
and larynx be auscultated, at first nothing is 
heard but laryngeal sibilus; afterwards rattling 
noises, due to the presence of mucus, are perceived 
in the larynx, while in the chest rhonchi may be 
found. The cough, which was at first dry, as the 
attack continues, displaces small pellets of thick 
tough mucus; sometimes threads of this substance 
are expectorated, and have been mistaken for false 
membrane. 

Usually, after a time varying from half an hour 
to two or three hours, the difficulty in respiration 
subsides, and the child falls asleep again, iDut not 
quite free from symptoms indicative of his ailment 
His face is somewhat flushed, and there is some 
degree of pyrexia The restlessness does not quite 
disappear even in sleep The hands and feet 
frequently retain their tetanoid position. The 
breathing is still husky and somewhat hurried, and 
the occasional slight cough has the clanging character 
noticed during the paroxysm , during the next day, 
or for the next two or three days, the breathing is 
burned and somewhat stertorous, and the attack 
may return during the next and even succeeding 
nights For some time after recovery is apparently 
complete, any slight cough is prone to assume a 
‘ croupy ’ character, just as when, after an attack of 
whooping-cough, the charactenstic whoop may at 
times recur After one attack, too, or senes of 
attacks, the child may sufler from repetitions of the 
disorder, even for several j ears 

Other signs of laryngeal stenosis will be descnbed 
in the article on Diphiheria * 

Prognosis — The prognosis of non-membranous 
croup is almost invanably favourable in so far as 
the actual attack is concerned. In spite of the ap- 
parent seventy of the symptoms, they nearly always 
subside naturally The friends of the patient 
should, however, be warned of the probability 
that the attack will be repeated at times, and even 
for some years, after its first appearance. Membran- 
ous croup, on the other hand, is a much more 
sepous matter At any moment the false mem- 
branes, whatever may be their cause, may accumu- 
late or curl up in the larynx, and entirely close the 
glottis. Nor IS the danger merely that of the 
laryngeal affection. The laryngitis occurs, usually, 
as we have said, only in severe cases of the specific 
fevers, and the blood -poisoning of the onginal dis- 
order, just as in diphtheria, is usually a most fatal 
condition 

Treatment. — As soon as the attack of croup 
has commenced, the child should be placed in a 
warm bath, to which preferably a little mustard 
has been added Sponges, wrung out of water as 
hot as can be borne, should be applied over the 
larynx, and renewed as often as they oecome cold ; 
or a mustard leaf may be applied there. An emetic, 
too, 18 useful This may be administered in the 
form of Ipecacuanha wine, in doses of one teaspoon- 
ful every ten minutes until vomiting comes on, 
und may be followed by a dose of calomel and 
jalap. It is well to place the child m a tent-bed. 
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under the cover of which the nozzle of a steam* 
kettle 18 introduced. 

Prophylactic treatment is of importance, when the 
disease has once shown itself. In cold weather the 
child should be clothed in woollen under-garmewts, 
from neck to foot, and protected from chills and 
draughts. At the same time, the larynx may be 
accustomed to cold, by being sponged once or 
twice a day with cold water. General tonics, too, 
are of use in warding off future attacks. When 
obstruction of thelar>nx has been produced by false 
membrane, its treatment must be that recommended 
for the same condition occurring in dij^thena. See 
Diphtheria. Robert Maguire. 

CROUP, FALSE. — A term commonly applied 
to laryngismus stndulus. See Larynx, Diseases o£ 

CROUPOUS, CROUPY (Scotch croup^ hoarse- 
ness) — These terms were onginally employed with 
reference to the peculiar crowing or stridulous 
character of the respiration, cough, and voice in 
certain affections of the larynx, and signified 
‘ belonging to croup ^ in its chnical relations ; for 
example, * croupy cough,* * croupy symptoms * 
When morbid anatomy demonstrated the occurrence 
of a fibrinous exudation or false membrane upon 
the affected surface in a special form of croup, the 
word ‘ croupous ’ was used also to designate this 
false membrane ; thus ‘ croupous exudation * and 
* croupous membranes * The application of the 
term was afterwards further extended ; and though 
now falling into disuse it is still employed to indi- 
cate the process that leads to a fibrinous exudation 
in any situation whatever ; such as * croupous 
inflammation* and ‘croupous pneumonia.* Su 
Croup ; Diphtheria ; and Inflammation. 

CROWING CONVULSION —A popular syno- 
nym for laryngismus stndulus. See Larynx, 
Diseases of 

CRURA CEREBRI, Lesions of —In the crura 
cerebn he the paths of communication, both 
afferent and efferent, between the cerebral hemi- 
spheres and the bulbo-spinal centres The motor 
or pyramidal tracts he in the foot or ventral portion 
of the crus, which is separated from the dorsal 
portion, or tegmentum ^ by the locus tuger The 
pyramidal tracts of the internal capsule constitute 
only the middle three fifths of the foot of the crus ; 
the mesial fifth connects the frontal lobe with the 
grey matter of the pons, and, indirectly perhaps, 
with the opposite cerebellar hemisphere (Flechsig) ; 
the outer fifth connects the temporal region of the 
hemisphere with the grey matter of the pons, and 
probably indirectly with the cerebellum. The 
sensory tracts run in the tegmentum or dorsal 
division of the crus cerebn, from which they pass 
into the optic thalamus The fibres of the tmord 
nerve pass through the internal, or mesial, aspect 
of the crus on their way to the oculo-motor nndei 
in the floor of the aqueduct of Sylvius. 

From the anatomical and functional relations of 
the crus cerebn, lesions of this region, su<^ as may 
arise from haemorrhage, tumour, Ac, are apt to 
cause paralysis of motion and sensation on the 
opposite side of the body, as well as oculo-motor 
paralysis on the same side as the lesion. The 
degree of imphcauon of the sensory and motor 
tracts and fibres of the third pejrve varies in indivi- 
dual instances ; but an eUtemaie parafysis, in which 
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there is some degree of oculo-motor paralysis on the 
one side, and paralysis of the limbs and of the 
lower part of the face on the other, is diajgnostic of 
lesion of the crus. Owing to this association having 
been first pointed out by Weber, it has received the 
name of * Wear’s symptom,’ Of the oculo-motor 
phenomena, ptosis is the most frequent and usually 
the earliest, the whole of the third nerve becoming 
eventually involved. Should the lesion be within 
the crus, more or less affection of sensation will 
co-exist with the motor weakness, and by this means 
an intracrural lesion maybe diagnosed from one 
of meningeal nature. There have also been 
described tremors of an ‘intentional* nature, pro- 
bably from implication of the superior cerebellar 
peduncle and red nucleus. In paralysis from 
lesion of the crus cerebri, there has been described 
also vaso-motor paralysis, and the temperature 
of the paralysed side may be two or three degrees 
above that of the other. D. Ferrier. 

W. A. Turner. 

CRUSTA LACTEA a crust; and lactea^ 
milk -like). — Milk -crust : a synonym for eczema 
fustulosum of the face and head, met with in 
infants at the breast. See Eczema. 

CRUVEILHIER’S PARALYSIS.— A synonym 
for progressive muscular atrophy. See Progres- 
sive Muscular Atrophy. 

CUPPING. — Synon. : Fr. Action de ventouser \ 
Ger, Sekropfen, 

Cupping is a mode of treatment formerly em- 
ployed to relieve congestion or infiammation of 
internal parts by drawing blood to the surface of 
the body. When the blood thus attracted to the 
superficial parts is actually abstracted from the 
bcwy by means of incisions, the operation is called 
w^/-cupping ; and this has been described in the 
article Blood, Abstraction of. In ^fry-cupping no 
scarifications are made, the blood being simply drawn 
towards the surface by atmospheric exhaustion. 

Dry-cupping was formerly employed as a counter- 
irritant. See Counter-irritation. 

Modes of Application. — Dry-cupping is per- 
formed as follows : The flame of a spint-lamp, 
being allowed to bum for an instant in the dome 
of a cupping-glass, is quickly withdrawn, and the 
cup (the rim of which has been slightly mois- 
tened) is then rapidly and evenly applied to the 
skin over the affected part previously sponged with 
hot water to render it more supple and vascular. 
The heat expands the air contained in the glass 
cupola, and, owing to the contraction which ensues 
on cooling, the skin is forcibly sucked up into the 
cup. 

Precautions.-- Cupping-glasses should be ap- 
plied where the skin is tnick and cushiony, as over 
the loins, nape of the neck, pectoral region of the 
chest, and not where bony or other irregularities 
are likely to interfere with the accurate apposition 
of the cupping-glass. The edge of the glass must 
not be so hot as to bum the skin. 

Uses.— C upping was often employed in cases of 
supposed cerebral congestion, the cup being 
applied to the nape of the neck ; and in inflamma- 
tion or congestion of the lungs, kidneys, or other 
John Harold. 

CUT18 ANSERINA {cutis^ the skin; andtf/ar^, 
a goose). — A state of roughness and pallor of the 


CYSTIC LYMPHANGIOMA- 

skin, resembling that of a goose when plucked, 
produced by prominence of the hair-follicles and 
compression of the vessels. It is due to contraction 
of the arrectores pilofum, and is commonly occa- 
sioned by cold or by fright. 

CYANIDES, Poisoning by.— Antidote; 
and Prussic Acid, Poisoning by, 

CYANOSIS (Kvetvcds, blue). — Cyanosis is the 
peculiar blue or livid colour of the surface of the 
body, especially in certain parts, which is observed 
in several affections that interfere with the cirdula- 
tion and oxygenation of the blood. The condition 
is most commonly associated with certain forms of 
congenital malformation of the heart, and reaches 
its highest development in them. It thus happens 
that cyanosis is not uncommonly used as a synonym 
for congenital heart-disease. Lesser degrees of 
similar discolouration are, however, not infrequently 
noticed in cases of ordinary cardiac failure due to 
disease developed after birth, and they may also 
accompany pulmonary affections which materially 
obstruct the circulation. A cyanotic appearance is 
also one of the obvious effects resulting from all 
modes of suffocation, and it is observed in the 
collapse -stage of cholera. The upper half of the 
body may Income extremely cyanotic as the result 
of obstruction of the superior vena cava. For the 
pathology of cyanosis, see Heart, Malformations 
of. 

CYCLIC ALBUMINURIA.— .bVtf Albuminu- 
ria. 

CYCLOPLEGIA a circle ; and 

a stroke). — Paralysis of the ciliary muscle, causing 
loss of accommodation. 

CYNANCHE (/cvew, a dog; and I 

strangle). — Synon. : Fr. Angine ; Ger. Braune. 

This word is used to express an inflammatory 
condition of the throat, or contiguous parts, in 
which difficulty of breathing or of swallowing exists, 
accompanied by a sense or feeling of choking. 
The term is often used as synonymous with angina ; 
an affix, indicative of the seat or nature of the 
affection, being employed as a designation for each 
of the several forms or varieties of disease affecting 
the throat or adjacent parts. Such, for example, 
are the terms cynanche laryngea, or croup ; cynanche 
maligna^ or malignant sore-throat ; cynanche paro- 
tidea^ or mumps ; cynanche pharyngea^ or inflam- 
mation of the pharynx ; and cynanche tonsillaris^ 
or quinsy. See these several diseases. 

CYRTOMETER (icupriJi, curved; and iiirpov, 
a measure). — An instrument for measuring the 
absolute and relative dimensions and movements 
of the chest -wall. See Physical Examination. 

CYSTIC LYMPHANGIOMA._Cystic Lymph- 
angioma, Cystic Hygroma, and Congenital Multi- 
locular Cystic Tumour, are the names given to a 
fluid tumour of the neck, which is of congenital 
origin and consists of a number of cystic spaces 
each lined with a single layer of flattened epithelial 
cells and filled with a clear or yellowish-coloured 
serous fluid. 

Seat. — These tumours are met with at birth 
and then app^r as irregular or bosselated swellings 
of variable size seated in the deeper tissues of the 
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neck. In some cases, however, they do not 
become evident until some time after birth. 

The tumour in every instance lies underneath the 
deep fascia and is commonly located in one or 
other antero-lateral region of the neck, although m 
some cases both sides may be simultaneously in- 
volved It occasionally happens that the swelling 
IS Situated in the middle line of the front of the 
neck In rarer instances, the tumours are found 
jwstenorly in the region of the nape of the neck, a 
short distance below the external occipital pro- 
tuberance The tissues of the anterior triangle and 
underneath the antero-lateral portion of the lower 
two thirds of the sterno-mastoid muscle are the 
most frequent seats of these tumours, but they may 
be limit^ to the submaxillary regions, at least in 
the earlier stages of their development When the 
tumours have existed for a long time they may 
extend downwards into the superior mediastinum 
or along the cords of the brachial plexus into the 
corresponding axilla. 

A ‘ cystic lymphangioma,’ on palpation, presents 
the physical signs of a soft lobulated swelling, not 
attached to the overlying skin, with a fairly 
definite margin superficially, but with indistinct or 
indefinite deep connections This latter charac- 
teristic is especially marked when the tumour ex- 
tends in a backward direction underneath the 
antenor margin of the sterno-mastoid muscle, and 
has close connections with the sheath of the carotid 
vessels The bossed outline is due to the presence 
of a number of separate cysts 

Histology — Each tumour consists of a number 
of separate cysts of very variable size, some as 
small as a grain of wheat, and others one inch or 
more in diameter, united together by a quantity of 
fibrous and connective tissue Each cyst has a 
wall of fibrous tissue lined internally with a layer 
of thin flattened endothelial cells These cells m 
many respects resemble those which line lymphatic 
spaces, but differ from these latter in the fact that 
they have not dentate outlines The stroma or 
connective tissue may be of the nature either of 
fully developed fibrous tissue or of embryonic tissue 
which has many points of resemblance to sarcoma 
Small polypoid mtracystic growths may often be 
observed on the internal aspect of some of the 
larger cysts. The fluid contents of the cyst are 
usually of a clear light yellow or greenish colour, 
but occasionally of a darker hue, owing to the 
presence of blood-corpuscles or pigments. It con- 
tains a quantity of albumen (4 to 10 per cent ) and 
a variable amount of sodium -salts, chiefly chlonde, 
carbonate, and phosphate Crystals of cholestenn 
and derivatives of blood-pigments are not infre- 
quently met with 

Pathology — In all probability these tumours 
arise in connection with the lymphatic tissues in the 
affected portions of the neck An error in develop- 
ment has been assumed to be the cause, but the 
exact nature of this has never been demonstrated. 
Some investigators have thought, without much 
evidence, that they anse in connection with the 
submaxillary salivary glands, or as a result of changes 
in the inter-carotid body. 

Diagnosis. — The congenital cystic l3rmphangio- 
mata must be distinguish^ from dermoids and from 
congenital lipomata. Dermoid tumours have a 
more rounded outline, owing to the fact that they 
consist of a single cyst ; their walls are thicker, ana 
they usually appear at a later period of life than the 


Cystic lymphangiomata. Congenital lipomata are 
often with difficulty distinmushw from cj^ts ; in the 
majonty of instances tnw are, however, more 
localised, do not give a definite sense of fluctuation 
on palpation, and are of moderately slow growth. 

Prognosis. — These tumours are benign in nature. 
They may remain stationary for a long time and 
then undergo a spontaneous cure as the result either 
of an inflammatory process, or of an accidental 
opening through the skm. In other cases they 
rapidly increase in size, when the prognosis becomes 
much worse on account either of pressure by the 
tumour on important adjacent structures, or of the 
state of debility and of marasmus which is induced. 

Treatment — The treatment depends upon the 
size and connections of the tumour, its rate of 
growth, the symptoms to which it gives nse, and the 
condition of the general health and the SLge of the 
patient When the tumour is small and localised, 
a condition which is rarely met with, removal of 
the tumour by dissection ought to be practised at 
once When the tumour is of moderate or large 
size and has important or deep connections, a 
surgical operation for its removal ought not to be 
undertaken unless the patient is in a good state of 
general health and the surgeon is prepared to carry 
out an elaborate and complicated dissection of the 
neck, and to run the risk of being unable to get 
away the entire tumour. Puncture and evacuation 
of the contents of the tumour, with or without 
the subsequent injection of iodine and carbolic 
acid, incision and drainage, and the introduction 
of setons have all been practised, but with only a 
small amount of success Extirpation is the opera- 
tion to be recommended, the entire tumour being 
taken away ; or if this is impossible, removal of as 
much of the tumour as is feasible It sometimes 
happens, after the latter proceeding has been carried 
out, that the portions of tumour left behmd shrivel 
up and finally disappear. 

H. J Waring. 

OYSTICEROUS.— Entozoa, 

CYSTINURIA — Cystinuna is a very rare 
condition which is charactensed by the presence in 
the unne of a crystalline sulphur-compound known 

as cystin I — S— C — NH, L — which is apt to be 
' CO OH / 

deposited therefrom as a greenish-white sediment, 
consisting of colourless hexagonal plates Cystitis 
IS a frequent complication, but cystinuna denves 
Its chief clinical importance from the great Uabihty 
which exists to the formation of calculi composea 
of cystin, which may attain to a considerable size. 
Sea Urinary Deposits, 

The condition has been met with both in children 
and in adults, in males more often than in females, 
and m not a few instances in several members of a 
family. It may be that, like Alkaptonuna, it is a 
congenital and lifelong abnormality Alkap- 
tonuria). It has been shown that in these cases 
cadavenn or putrescin, or both these diamines to- 
gether, are apt to be present in the urine and 
^es. They nave sometimes been present con- 
tinuously for years, sometimes only intermittently, 
and in some instances they have been altogether 
absent on the few occasions on which the excreta 
were examined. 
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The association of such rare urinary constituents 
as cystin and the diamines can hardly be accidental, 
and indeed the latter have been very seldom met 
with in any other morbid states. Cadaverin and 
putresdn are recc^nised products of bacterial 
activity, and it has oeen suggested that cystinuria 
itself may be indirectly due to bacterial processes in 
the intestinal tract. There is some evidence that 
cystin, which is not found in the faeces, is an inter- 
mediate product of normal metabolism, and it may 
be that it owes its preservation from further destruc- 
tive changes to the presence of the diamines or to 
the process which leads to their production. How- 
ever the excretion of cysLin continues unchecked 
even when the diamines disappear from the urine 
and fueces, and it remains to shown whether the 
diamines here met with may not themselves be 
products of a perverted tissue-metabolism. See 
Concretions. A. E. Garrod. 

CYSTITIS (ictJoTir, the bladder). — Inflammation 
of the bladder. See Bladder, Diseases of. 

CYSTOSCOPE {K6<rriSi the bladder; a-KOTtUf 
I inspect). —An instrument designed for inspecting 
the interior surface of the urinary bladder. See 
Bladder, Examination of. 

CYSTS. — Definition. — The word ‘ cyst ’ 
{KitrriSf the urinary bladder) is used in patholt^ 
without strict scientific accuracy for a closed cavity 
containing fluid or soft matter ; which cavity will 
have, from the nature of its contents, a spherical or 
spheroidal shape. The objects thus defined differ 
much among themselves, and are associated together 
rather from convenience than on account of any real 
pathological similarity. 

CLASSlFlCATlON.-^ysts may be classified accord- 
ing to their structure, as simple or compound ; 
according to their contents, as serous, mucous, fatty, 
&c. ; or according to their mode of origin. The 
latter, though not free from objection, is the basis 
of description which will be here adopted. Cysts 
may originate : ( i ) from dilatation of previously 
existing closed cavities ; (2) from retention of the 
products of secretion of a secreting gland ; (3) as a 
part of new-groaoth ; (4) by a vice of development. 
These kinds are distinct structures with a wall liijed 
by epithelium. But the name is often given, less 
accurately, to spaces containing fluid which result 
from softening of solid tissue, whether in a new- 
growth or in an inflammatory product. Cystic 
parasites have also been confounded with cysts 
properly so called. See Abdominal Cysts ; and 
Entozoa. 

I. Cysts from Dilatation. — Spaces, normal 
or newly formed, in connective tissue may, by irrita- 
tion and consequent excessive exudation, be con- 
verted into cysts ; or the same result may happen 
from the confluence of several such spaces. In 
proportion as their walls become smooth, and their 
shape uniform, they may be called cysts. Bursae, 
whether normal or ^thological, are cysts. Ganglion 
in the sheath of a tendon is clearly a pathological 
cyst. To these and like structures the name hydroma 
cystUum has been given. They all contain clear 
serous fluid, and are lined by an endothelium. En- 
c^ted hydr<^ele may also be called a cy^. One 
class of ovarian cysts comes under this head,^i^ose, 
namely, which are due to simple dropsy 1^ the 
Greaflan vesicle. Tubo-ovarian aropsy has th^same 


explanation ; and cysts of the broad ligament are 
enlargements of normal structures which are left ^ 
relics of the development of the ovary. The thyroid 
gland seems, from its structure, containing as it 
does so many closed follicles, particularly disposed 
to this kind of cyst -formation, and this is doubtless 
the explanation of bronchocele. The cause of such 
an enlargement of closed follicles is very obscure, 
but appears to be immediately due to increased 
production of the material normally filling the space. 

2. Cysts from Retention. — Cystic forma- 
tions may result from the obstruction of the natural 
outlet of a secreting organ, and the consequent re- 
tention of secretion. It is necessary that the walls 
of the secreting cavity should admit of enlargement, 
and that the tension should not become so great as 
to check secretion. 

All secreting glands present instances of such 
cysts. The sebaceous glands of the skin are par- 
ticularly liable to obstruction of their ducts, and in 
this way are formed sebaceous cysts, the contents of 
which are sometimes epithelium and the products 
of normal secretion, sometimes abnormal products. 
The same term has, with less propriety, been ap- 
plied to the sebaceous productions called milium and 
comedo. 

The glands or mucous surfaces are liable to 
similar obstructions, and mucous cysts result, such as 
are sometimes seen in the mouth. Larger cysts in 
the mouth [ranula) result from the obstruction of 
the ducts of the salivary glands, or are perhaps con- 
nected with an abnormal production of gland-sub- 
stance. The stomach very frequently, other parts 
of the intestinal canal more rarely, show similar 
cysts, which, when they project and become com- 
plicated in structure are called polypi. They are 
occasionally seen in the larynx and trachea. In no 
part are mucous cysts more frequent than in the 
uterus, where, indeed, similar formations, the ovula 
Nahothi^ must be regarded as normal. The varieties 
here met with have, as Virchow has pointed out, 
a close analogy with the various forms of retention- 
cysts in the skin. 

In the mamma, cysts may result from the cutting 
off of portions of the gland-follicles, but the cysts 
contained in mammary tumours are not always 
formed in this way, some being part of new -growths. 
In the testicle obstruction and cutting off of semi- 
niferous tubes may lead to small cysts, but these are 
more often connected with new-growths. The 
curious cysts known as spermatoceles ^ containing 
spermatozoa, appear to arise from a similar distension 
of detached portions of testicle-substance, which, by 
an error of development, have failed to become 
connected with the excretory ducts. The testicle is 
also liable to a general cystic degeneration, usually 
called cysto-sarcoma. Cysts of the kidney are of 
various kinds, but many, no doubt, both large and 
small, result from the dilatation of uriniferous tubules 
and capsules of glomeruli when their outlet is ob- 
structed, as occurs in the cirrhotic form of Bright’s 
disease. The origin of the very numerous micro- 
scopic cysts has been much disputed. The writer 
inclines to the belief that they arise from moniliform 
contraction of the uriniferous tubes, especially such 
as contain the hyaline cylinders, known as fibrinous 
casts. Another form of cystic disease of the kidney 
is developmental. In this the whole of the organ 
is converted into a mass of cysts, and is usually much 
enlarged* This condition may be congenital, and 
the organ may be so large as to obstruct parturition. 
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It is attnbuted by Virchow to inflammation of the 
calyces during intra-uterine life 

To guard against a common error of language, it 
should be pointed out that the condition of the 
kidney which results from the obstruction of the 
ureter, or of the urinary passages lower down, 
though sometimes called cystic dilatation of the 
kidney, is not properly a case of cyst -formation, and 
IS better called hydronephosis 

3 Cysts from New Growth —In many 
forms of new-growth cysts are produced, but not 
always m the same way Occasionally, as in 
myxoma and enchondroma, softening of portions of 
new-growth already formed produces spaces con- 
taining fluid, which are sometimes, though hardly 
correctly, called cysts In many sarcomata, the 
production of new tissue goes hand in hand with 
that of cysts, and is sometimes effected, as in 
glandular organs, by the formation of new follicular 
structures without an outlet, sometimes by new- 
growth into the dilated cavities Polypoid or pe- 
dunculated growths on a free surface may sometimes, 
by the fusion of their extremities, enclose spaces 
which become converted into cysts We do not 
often find cysts forming by themselves a new-growth 
of so definite a character as to deserve a separate 
name When they do so, they may be called 
cystoma 

4 Cystoma or Cystic Tumour —Cysts are 
met with in the ovary which come under the defini- 
tion just given, namely, so-called compound multi- 
locular cystSf which constitute the well-known 
formidable cystic disease of the ovary, and some- 
times produce tumours of immense size In these 
the originally simple primary cyst appears to 
become complicated by the formation in its walls of 
secondary cysts, which may encroach upon or pro- 
ject into the primary Again there may be papillary 
growths starting from the inner wall of the primary 
cyst, which either fill it up, or by fusion enclose 
spaces, which become secondary cysts Very com- 
plicated structures thus result The contents may 
vary in consistence and colour, from clear, pale, 
albuminous liquid to gelatinous matter, and may be 
stained through hremorrhage, or purulent through 
inflammation The origin of these structures, which 
have no precise parallel in other parts of the body, 
IS extremely obscure It is not even certain whether 
the primary cysts commence, as might seem prtma 
facie highly probable, in the Graafian follicles , but 
they are plainly due to an error of development, 
j[)ossibly beginning in early intra-utenne life, and 
are not set up by any external causes The presence 
of a tubular gland-tissue, such as is found in the 
rudimentary but not in the perfect ovary, confirms 
this view, by throwing cyst -formation back into an 
early stage in the development of the organ 

In another, but rarer, form of cystic disease of 
the ovary, equally due to an error of development, 
and sometimes congenital, the whole organ is 
found converted into a mass of small cysts, with no 
striking inequality of size This variety resembles 
one form of cystic disease in the testicle and 
kidney 

Dennoid cysts are those or which the wall is 
composed of skin or mucous membrane and gene- 
rally lined by a layer of flat cells resembling 
epidermis. The wall may be complicated with 
connective tissue, forming papillae resembling ,those 
of true skin, and may contain hairs, sebaceous 
glands— cither in connection with them or un- 


attached — and sudoriparous glands. The accumu- 
lation of fatty matter within the cysts is doubtless 
the result of the continuous activity of the sebaceous 
glands, the products of which cannot escape Large 
masses of hair may also be found, from continuous 
growth, and there are often numerous detached 
epidermic scales Distinctly formed mammary 
glands, with nipples, are sometimes found Such 
a cyst has the characters of a portion of skin, 
which might be imagined inverted and included by 
the growth of the surrounding parts in an early 
stage of development — an explanation which ap- 
plies only to those situated in certain parts of the 
integument where a junction has normally taken 
place — e g along the lines of the branchial fissures 
in the neck, in the antenor middle line of the body, 
&c 

These simple dermoid cysts are sometimes com- 
plicated by containing teeth, it may be in very 
large numbers {dentigerous cysts) ^ but since teeth 
may also be regard^ as cutaneous products, the 
cyst may still have originated in the skin This 
explanation no longer holds, however, when masses 
of bone are found, sometimes serving for the attach- 
ment of teeth, sometimes separate ; as well as 
other tissues, e g nervous tissue and striated 
muscle Cysts with this variety of contents have 
been called proliferative Dermoid, dentigerous, 
and proliferative cysts appear to be always con- 
genital structures, but may show further growth 
and development in after-life At least two-thirds 
of the known cases have occurred in the ovaries 
Next to these organs, the testicles are the most 
frequent seat, but these cysts have been also found 
in other parts of the body-cavity, in the mediasti- 
num, lung, and even within the skull The origin 
of these growths is extremely obscure, but it is 
desirable to reject entirely the hypothesis that a 
mixed tumour of this kind can be the remains of 
an undeveloped foetus included in the perfect in- 
dividual . an hypothesis rendered improbable by the 
extreme irregularity of the tissues produced, the 
teeth, for instance, sometimes numbering one 
hundred or more It would rather appear as if, in 
some instances, a portion of embryonic epithelial 
tissue had become misplaced at an early period of 
development In other cases, these cysts originate 
in obsolete canals, representing rudimentary struc- 
tures such as the central canal of the nervous 
system, the post-anal gut, the branchial clefts, the 
vitello-mtestinal duct, and others 

Several parasitic animals infesting the human 
body may appear in an encysted form, and may 
resemble in appearance true pathological cysts. 
The commonest— the larval form of Tama echino- 
coccus j or hydatid cyst — is known by its laminated 
wall, and by containing a fluid which is not albu- 
minous, but holds in solution sodium chlonde. 
Cysticercus cellulosa has a transparent wall and 
clear contents The other encysted parasites are 
either very small, as Tnchtna spiralts^ or unim- 
portant. 

Contents of Cysts — The serous cysts and 
hygromata contain an albuminous fluid like that of 
serous cavities, which may hold enough fibrino- 
genous material to coagulate spontaneously. Leuco- 
cyiGS may also be present. If inflammation H 
set up, the proportion of albumen and of leucocytes 
becomes greatly increased. In the fluid of mucous 
c^sts mucin is contained ; in that of colloid cystS| 
little-known substances which are allied to gelatine. 
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Sebaceous cjnsts contain neutral fats— sometimes 
hard, sometimes fluid, and cholesterin. Both 
mucous and sebaceous products may harden into 
concr^ions, and even become calcareous. In renal 
cysts urea has been found ; in biliary cysts, bile- 
pigment; and in general the products of special 
secretion may be found in cases of retention, at 
least in early stages ; but if retention last too long, 


special secretion may cease. Various exceptional 
contents have been already enumerated. 

Treatment.— T he treatment of cysts is referred 
to under the head of Tumours. 

J. F. Payne. 

CYSTS, Abdominal. — Saa Abdominal 

Cysts. 


D 


DACTYLITIS (ddicruXor, a finger). — A term 
meaning inflammation of the finger. It is especially 
applied to syphilitic and tubercular inflammations 
of the part. 

DANCER’S CRAMP. — A spasmodic contraction 
of the muscles of the calves of the leg, liable to 
occur in those who dance on the tips of their toes. 

DANDRIFF, or Dandruff (from Celtic 
skin ; and foul). — Scurf of the head 

Hair, Diseases oO* Dandriff is the result of one 
form of Seborrhoea Sicca, and is met with in Pity- 
riasis, Seborrheic Eczema, and Psoriasis. 

DAN DY FEVER. — A synonym for Dengue. 
Dengue. 

DARIER’S DISEASE. — This name is applied to 
a chronic disease of the skin of unexplained aetiology. 
The disease is named after Daricr of Paris, who 
published important observations on its pathology. 

Description. — The disease may make its 
appearance on any part of the skin, but is most 
common in the regions where the sweat- and seba- 
ceous glands are well developed, as on the axillae, 
the inguinal regions, the central parts of the 
thorax, and the neck. The early lesions of the 
disease appear to be reddish-brown, flattened or 
conical, papules, capping the orifices of the sweat- 
and selkceous follicles. Some inflammatory redness 
ii apparent round these papules, and the coalescence 
of neighbouring lesions causes larger areas of the skin 
to become affected. These areas become covered 
yvith weyish -brown or black crusts, composed of 
epithdial scales, sebaceous material, and foreign 
matter. On removing the crusts, the underlying 
follicles are seen to be dilated, and the glands them- 
selves full of a greyish cheesy material composed of 
degenerated epithelial cells and retained secretions. 
The areas of disease are readily infected by pus- 
forming organisms; as the result inflammatory 
nodules are produced, which may coalesce and 
produce small tumours, from which a purulent 
foul-smelling discharge may exude, and which pro- 
ceed to the formation of ulcers. 

No deterioration of health result^ except as a 
result of pain produced by the raiy l^bnaces and the 
absorption of septic material the areas of 
suppuration. ‘ ^ ' 

The dis^e may commence m childhood, and 
may occur in more than one member of a family. 
It pursues a steadily progressive course. 

Anatomy. — The mam anatomical changes are 
seen in the neighbourhood, and especially in the 


upper part, of the pilo -sebaceous follicle. The 
mouth of the follicle is dilated and filled with a 
plug of horny epithelium, continuous with the crust 
or spine which projects from the follicle. The 
epithelium of the upper part of the follicle is much 
thickened, the horny layer especially being increased. 
Prolongations of the rete mucosum pass downwards 
into the neighbouring tissues in the well-known 
manner characteristic of papillomata. Various 
forms of degeneration make their appearance in this 
rapidly growing epithelium. In certain portions of 
the epithelium, especially in the upper part of the 
rete mucosum, and in the stratum granulosum, may 
be observed rounded or oval cells with double 
contour. They have usually a well-marked nucleus 
and possess clear or granular protoplasmic contents. 
These bodies were described oy Darier as coccidia,- 
but the general opinion of pathologists is that these 
structures’ are epithelial cells, which have undergone* 
a peculiar hyaline degeneration. 

Diagnosis. — The disease is a rare one ; but, ia 
a well-marked case, the peculiar brownish -grey crust 
with the projecting cones and spines from the 
follicles, along with the tendency to form inflam- 
matory nodules and superficial ulcers, render the 
recognition of the disease easy. In the early st^es, 
especially before inflammatory reaction has taken 
place, the disease has been mistaken for lichea 
planus. 

Treatment. — The main indications of treatment 
are thorough cleansing of the surface, and the sub- 
sequent use of antiseptic remedies to prevent the 
occurrence of local pyodermia. In one case under 
the writer’s observation, great advantage was 
obtained by the use of baths of warm water and 
thorough application of soap to the parts; sub- 
sequently the use of salicylic acid the strength of 5 
to 10 per cent, as plasters, inunctions, or powders, 
proves satisfactory. The judicious application of 
the actual cautery or the use of the curette would 
no doubt be of much advantage in certain cases of 
the disease. No case of the disease has been cured. 

James Galloway. 

DAVOS-PLATZ, In North Engadlne, Switz- 
erland, an Alpine valley at an altitude of 5,177 feet. 
Well shelters ; atmosphere still and cold. A 
winter health resort, particularly for cases of phthisis. 
See Climate, Treatment of disease by; and 
Phthisis. 

DAY-BLINDNESS.— A disorder of vision, 
characterised by the patient being unable to see in 
the daylight ; called also hemeralopia. See 
Hemeralopia ; and Vision, Disorders of. 
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D EAFN E88.— Loss of the sense of hearing. Sa 
Ear, Diseases of ; and Hearing, Disorders of. 

DEATH, 8 lgn8 of. — It is not alwa^ easy to 
determine when life has become extinguished. The 
two most obvious indications of animal life — the 
movements which accompany the circulation and the 
respiration — may be so feeble as to be indistinguish- 
able to the unaided senses, or they may have ceased 
for a time and yet death may not have taken place. 
The tissues of which the b<^y is composed ao not 
lose their * vitality ’ at the moment that the heart 
and lungs cease to act, and so long as this ‘ vitality * 
IS retained resuscitation after temporary cessation of 
the circulation and the respiration is possible ; hence 
the occasional difficulty of determining, at the 
moment, whether death has, or has not, taken place. 

Cessation of the hearfs action affords the most 
reliable proof that death has taken place This, 
however, is not to be inferred from mere pulseless- 
ness, inasmuch as the heart may still be beating 
although no pulsation is perceptible in the arteries ; 
under such conditions, the skilled use of the stetho- 
scope over the cardiac area is needed in order to 
determine whether, or not, the heart continues to 
beat In doubtful cases it is necessary to prolong the 
auscultation for a considerable time before forming 
an opinion, as the heart, if acting at all, may beat 
so feebly as to be barely audible. A number of 
devices have been suggested to enable unskilled 
persons to determine whether the circulation 
continues, or has ceased The application of a 
tight ligature round a finger or a toe produces no 
change if the circulation has ceased ; if it continues, 
the ligatured member, in time, assumes a livid tmt 
from strangulation of the venous flow , and on re- 
moval of the ligature, a ring of arterial ancemia is 
observable round the part to which it was applied. 
If the hand be examined by transmitted light, the 
tips and the web of the fingers appear red and 
translucent during life ; after death they are opaque 
up to their mai^ins 

Cessation of the respiration is another sign that 
death has taken place In doubtful cases, careful 
auscultation is needed to determine whether the lungs 
have or have not ceased to act ; prolonged investiga- 
tion being possibly required to justify the expression 
of an absolute opinion When auscultation of either 
the heart or the lungs is performed with the object 
of determining whether the individual is living or 
dead, it should be conducted amid absolute silence 
Among the popular methods of ascertaining the con- 
tinuance or the cessation of respiration are • — hold- 
ing a cold mirror before the mouth and nostrils, and 
then examining it for indications of moisture ; pla- 
cing a flock of cotton^wool on the lips to ascertam 
whether air enters or is expelled ; placing a cup of 
water on the bare chest and observing whether the 
reflection from its surface moves or remains still 

With the cessation of the circulation, the skin 
becomes ashy-pale, and the tissues lose their elasti- 
city, The eyeball becomes less tense, and the cornea 
becomes opaque. The pupils cease to react to light ; 
and there is no vital reaction on the application of 
irritants to the skin. Though the body is dead as a 
whole, certain parts may continue to retain their 
independent vitality after somatic death. This is 
seen in the muscles, which may retain their 
electrical contractility from two to three houril after 
death 

Some of the subsequent changes which occur in 
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the dead body not only indicate the fact of death, 
but aid in fixing the probable penod at which death 
occurred. 

I. The cooling of the body. — The body after death, 
except under certain special circumstances, as m 
fatal cases of cholera and yellow fever, ceases to be 
a source of heat-production, and therefore is to be 
looked upon as an inert mass, possessed of a higher 
temperature than the surrounding medium, which 
parts with its heat according to certain physical laws. 
The superficial coldness of collapse, wnich is due to 
cessation of the peripheral circulation, must not be 
mistaken for the cadaveric coldness, for there is still 
an amount of internal heat which has to be parted 
With ; and the body, cold to the touch before death, 
may after death nse in temperature, as the internal 
heat radiates It is impossible to desenbe here in 
detail all the circumstances which modify the rate 
of cooling of the body , but it may be said in general 
that all circumstances which favour radiation, con- 
vection, and conduction of heat in inorganic bodies 
are equally applicable here, while the opposite con- 
ditions retard Therefore a thick coating of adipose 
tissue, clothing, &c , retards cooling The rate of 
cooling is not uniform, but is proportional to the 
difference between the temperature of the body and 
that of its surroundings ; so that more heat is given 
off immediately after death than later on, when the 
temperature of the body more nearly approximates 
to that of Its surroundings. During the first few 
hours the loss of heat may average 2® to 3® F. per 
hour ; subsequently it is reduced to l®, and less, per 
hour, the last few degrees of b^y-heat being 
dissipated very slowly. Under ordinary conditions 
the body takes from 15 to 20 hours to cool. It is to 
be borne in mind that the loss of body-heat must be 
progressively continuous before it can be accepted 
as a sign of death ; the temperature at any given 
moment is valueless, as it may be considerably sub- 
normal during life 

2 Hypostasis or post-mortem stmning. — After 
death the blood gravitates into the capillaries and 
venous radicles of the most dependent parts of the 
body, both externally and internally, giving nse to 
livid discolourations termed hypostases, or post- 
mortem stains These stams begin to appear in 
from four to twelve hours after death ; occasionally 
they may be seen earlier They first appear as 
detached patches, which subsequently coalesce and 
form large areas of discolouration. They are charac- 
terised by having well-defined margins; by not 
being elevated above the level of the surround- 
ing skin , by occupying the most dependent parts 
of the body, except those parts which are in con- 
tact with the substance oh which the body lies. 
So long as the blood remains fluid, the stains 
continue to form, and if the position of the body 
be reversed after they have begun to form, the 
original stains disappear and others make their ap- 
pearance on the parts which are now most depen- 
dent When the blood is collated, the stains 
cease forming, and those which are formed are 
permanent, notwithstanding any change in the 
position of the body JPost-motiem sUdns differ 
from bruises, inasmuch as the blood Is still retained 
within the vessels — it has not extravasated into the 
tissues In a bruise, the blood has escaped into 
the tissues from rupture of one or more vessels by 
violence. The distinction can be made by cutting 
through the skin . in a fosUmortem stain, no blood 
is seen except that which escapes from the small 
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vessels which have been divided by the knife ; in a 
bruise, blood which had been previously effused is 
seen. 

3. Rigor mortis , — Immediately after death the 
muscles lose their tonus and become flaccid ; after 
an interval of from four to ten hours, or earlier, 
they become stiff, the muscles of the lower jaw 
being first affected, and in the course of two or 
three hours the rigidity spreads over the whole 
body. The average duration of this rigor mortis, 
or cadaveric rigidity, is from twenty-four to forty- 
eight hours ; but it may pass off in an hour or less, 
or it may last for a week or more. Cadaveric 
rigidity is due to coagulation of the muscle-plasma 
and formation of myosin within the sarcolemma of 
the muscle-fibres. Previous to its occurrence the 
muscles undergo slow post-mortem contraction, and, 
on account of the greater power of the flexors as 
compared with their antagonists, the tendency is for 
the limbs to become flexed and to stiffen in the 
bent position. If, after cadaveric rigidity is fully 
developed, a joint be forcibly moved to and fro, the 
stiffness does not return : in cataleptic rigidity in 
the living, forcible straightening of a limb is followed 
by renewed flexion and rigidity. During the state 
of absolute cadaveric rigidity, some indications of 
the presence of joints may be evoked by attempts 
to bend the limbs ; on the other hand a frozen b<>dy 
is as rigid as a marble statue. 

The period after death at which cadaveric rigidity 
occurs IS to a great extent determined by the vitality 
of the muscles at the moment of dissolution : if 
their vitality is high, the onset of cadaveric rigidity 
is delayed ; in enfeebled or exhausted subjects it 
comes on quickly. Generally speaking, the earlier 
rigidity appears, the sooner does it pass off. 

As already stated, the ordinary type of cadaveric 
rigidity is preceded by a period of muscular relaxa- 
tion which, however fugitive, is sufficient to allow 
the limbs and the body to obey the laws of gravity 
before becoming stiff. An exceptional form of 
rigor mortis occasionally occurs which is known as 
cadaveric spasm, in which the final vital contraction 
is immediately prolonged into the rigidity of death. 
Illustrative of this instantaneous rigor are the 
following cases ; a man was shot dead, the bullet 
passing through the base of the skull ; he fell on his 
back with the arms stretched forwards and the legs 
extended in the air, the whole body being at once 
so stiff that it could be moved about, by the arms, 
like a piece of wood. The dead body of a man 
poison^ with water-gas was found standing 
upright with one hand grasping the rung of a ladder. 
A revolver is not infrequently found tightly grasped 
in the hand of a suicide who has shot himself 
through the head. Merely a momentary period of 
muscular relaxation after death would have sufficed 
to prevent the occurrence of these and like instances. 
Experimental evidence leaves little doubt that the 
nervous system is concerned in the production of all 
forms of post-mortem muscular contraction ; this is 
especially exemplified in instantaneous rigor. 

4. Putrefaction . — Free exposure to air accele- 
rates puteefaction, especially if the air is moist and 
warm ; if the body be protected fron^^air by clothing, 
or by being enclosed in an air-tight <^n, putrefac- 
tion occurs more slowly. In a ^Jy exposed to air 
at a moderate temperature, the signs of putrefaction, 
which afford the sole absolute proof of death, are 
first seen, under ordinary circumstances, about the 
second or third day after death, as a greenish dis- 


colouration on the abdomen. This is quickly 
followed by foci of discolouration on other parts of 
the body, which gradually spread all over it ; after 
a time the soft structures are entirely disintegrated. 
Internally, the mucous membrane of the larynx and 
trachea is the first tissue to succumb ; it begins to 
undergo changes in colour and consistence shortly 
after the early external signs appear on the abdomen. 
The less compact tissues putrefy first ; those which 
are fibrous, such as the bladder and the blood- 
vessels, resist longer, the uterus resisting the longest 
of all, being usually recognisable after the rest of the 
soft structures are reduced to a pulp. In bodies 
submerged in water the external putrefactive changes 
commence on the face, instead of on the abdomen, 
as in air, and then spread downwards ; the progress 
of putrefaction is slower in water than in air. These 
statements apply equally to the bodies of those who 
have been drowned and to bodies submerged 
immediately after death from other causes than 
drowning. 

The rate of putrefaction is extremely variable : so 
much so as to render it very unsafe to make any 
dogmatic assertions, based on the stage of putre- 
faction reached by the body, as to the length of 
time that has elapsed since death took place. Cases 
have been recorded in which ten or twelve hours 
after death putrefaction was as far advanced as is 
usually met with in as many days ; and on the 
other hand putrefaction has been so strangely 
retarded that three or four weeks after death 
scarcely any evidence of its presencecould be detected. 

J. Dixon Mann. 

DEBILITY {debilis, feeble). — Synon. : Feeble- 
ness ; Weakness ; Asthenia ; Fr. Faiblesse ; Ger. 
Schivache. 

Definition. — The body or any of its organs is 
said to be in a state of debility when its vital 
functions are discharged with less than the normal 
vigour, and when the amount of activity which it 
displays and of work which it can accomplish is 
diminished. 

^Etiology. — Debility is frequently constitutional 
and inherited ; but it is more often developed after 
birth. It is most commonly due to impaired 
nutrition, whether this be prolonged and moderate, 
as in defective hygiene or chronic illness, or, on the 
other hand, rapid and extreme, as in acute disease. 
Such failure of nutrition, when local, may arise 
from the blood being deficient in quality or 
quantity, or possibly from some interference with 
the nervous supply. Another frequent cause of de- 
bility is the abuse of the affected organ. Over-use 
of a part leads to fati^e, and if frequently repeated 
to exhaustion, the chief feature of which is extreme 
debility, as in cases of sustained and mental ex- 
ertion, or of repeated strain of the heart. On the 
contrary, an organ may become feeble from want of 
exercise. Paralysed muscles furnish the best ex- 
amples of this condition, but the same may be seen 
in all organs after unnatural rest. Debility is more 
liable to occur at certain ages, such as the periods 
of active growth and development, and in con- 
nection with the menopause ; and it is one of the 
manifestations of advanced life. 

Symptoms. — The natural ability of the organs to 
perform their functions varies extremely with sex, 
age, previous exercise, and many other circumstances. 
Debility, or the loss of this functional power, is 
therefore frequently ill-defined ; and, when un* 
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ijuestionably present, may vary greatly in different 
cases, from a condition in which fatigue comes on 
only somewhat earlier than usual, as in muscular 
debility, to a state in which the slightest exertion 
may exhaust the whole of the vital energy, and the 
functional life of the part may cease— as is seen in 
the cardiac asthenia of acute fevers, and scarcely 
less markedly in certain chronic diseases, such 
as idiopathic anaemia and Addison’s disease. 

Debility may be general^ affecting the whole 
body ; or locals individual organs only being in- 
volved Speaking broadly, the symptoms of 
debility of an organ may be said to be chiefly two. 
These are, first, increased irritability, or an un- 
natural readiness of the part to respond to stimula- 
tion ; and, secondly, a tendency to untimely 
exhaustion The phenomena of irritability and 
exhaustion naturally vary with the organ involved 
The symptoms of muscular asthenia are few and 
simple j those of digestive feebleness are more 
complex , and in debility of the nervous system the 
whole of the mental processes, as well as the 
functions of organic life, may be involved For 
a specific account of the phenomena of each of 
these cases, and of debility of other parts, the 
reader is referred to the articles upon diseases of the 
several organs 

Diagnosis —Debility pure and simple is, as a 
rule, easily distinguished from disease by the 
absence of all evidence of organic alteration, and 
especially of physical signs of anatomical change It 
IS more difficult to separate debility from disorder or 
derangement^ but careful observation will generally 
determine in the case of pure debility that the 
functions are normally discharged as long as the 
demands made upon them are not excessive. 

Prognosis — Debility due to acute disease may, 
m the absence of complications, be expected to dis- 
appear during convalescence. If the cause have 
been more chronic, and be less easily removed, 
recovery will certainly be more slow and less 
satisfactory The prognosis of mherited consti- 
tutional debility, as regards its disappearance, is 
nearly always unfavourable 

Treatment — Debility must be treated accord- 
ing to Its cause If nutntion have failed, it must be 
restored as far as piossible , and until this can be 
done, stimulants and suitable tonics are indicated — 
especially in the case of acute disease Rest is of 
the first importance in most instances ; and fre- 

? uently it is alone sufficient to restore the vital force, 
n a few cases, however, the opposite line of 
treatment must be followed, as in muscular debility 
from want of exercise or in some forms of paralysis 
Where the vital activity is low from constitutional 
defect, age, or sex, the condition may not be 
remediable ; and the treatment of such cases is 
chiefly prophylactic The principal indication then 
IS to secure the subject of debility against exposure 
to damaging influences* 

J. Mitchell Bruce. 

DEF/ECATION, Disorders of. — Disorders 
the act of defecation are characterised either (z) by ati 
undue relaxation of sphincters and other perineal 
muscles by which the rectal contents are normally 
retained, leading for the most part to involuntary 
action of the bowels j or <2) by insufficient relaxa- 
tion, due to spasm of these structures, tending 
to favour fiecal accumulation and retention. Assoc? 
ated respectively with these opposite conditions may 
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be an exaggerated or diminished peristalsis, and 
an increased or decreased power of the expiratory 
muscles 

1 Involuntary defaecatlon — Since the ner- 
vous governance is only in part under the control of 
the will, It would follow that the chief causes of 
the involuntary discharge of the faeces are to be 
found m those conditions which dimmish the 
normal tonicity of the sphincter. At the same time, 
any circumstances which may increase the pressure 
of the abdominal muscles, or the activity of the 
bowels, much beyond what ordinarily occurs, may 
lead to an involuntary discharge 

^Etiology. — The causes of involuntary discharge 
of faeces may be thus grouped — 

I. Violent contraction of the expiratory muscles 
This cause of involuntary defecation is such as may 
be induced by strychnme -poisoning It is of rare 
occurrence in tetanus. 

2 Increased peristaltic actum of the intestines. 
Increased peristalsis is chiefly dependent on causes 
of irritation situated m the bowels themselves, such 
as inflammation or ulceration of the walls ; irritating 
contents ; or worms Extreme fluidity of the faeces 
IS frequently sufficient to induce their partially in- 
voluntary discharge, and is noticeable in the loose- 
ness sometimes associated with accumulation of faeces 
in the lower bowel, and the diarrhoea of infants and 
children 

3 Abnormal relaxation of the sphincter ant. 
As already said, the previously mentioned causes are 
powerless to produce the discharge of the faeces 
until the sphincter yields ; and how far the sphincter 
may relax as a result of their efforts, or independent 
of them, is not easy to determine. The nervous 
influence emanating from the lumbar centre which 
normally determines the tonic state of the sphincter 
may be inhibited by various causes — 

a. Reflexly — Reflex inhibition of the ^hincter 
am may anse from such causes as worms, fissure of 
the anus, or calculus vesicae It is quite true that 
the immediate result of irntatmg the sphincter is to- 
determme in a reflex manner an mcrease of its con- 
traction, as may be experienced in introducing 
instruments into the rectum ; but it would also- 
seem that at a certain point the irritation may lead 
to an arrest of the tonic influence, and so allow the 
sphincter to yield, and this is particularly the case 
with affections of the bladder 

3. From cerebral disease — That certam emotional 
conditions may lead to mvoluntaiy dei^ecation is- 
well known, and it is not an uncommon event for 
a similar result to follow some diseases of the 
cerebral centres The paralysis of the s^ncter 
which occurs under these circumstances is Drought 
about by inhibition of the normal tonic stimulus- 
discharged from the lumbar centres. Involuntary- 
evacuations frequently occur m epileptic fits; iil 
states of profound coma induced by apoplei^, or by 
opium- and other forms of poisonmg ; and m deatb 
by hanging or suffocation. Its occurrence can 
scarcely be regarded as indicating lesion of any one 
part of the cerebral centres, but rather as a result 
of general brain-states. It constitutes a trouble- 
some complication in such chronic forms of bram- 
disease as softening, general paralysis of the insane, 
&c. In these cases the act of defaecation takes- 
place whenever the need of expulsion arises, with- 
out any power of the patient to induce or re- 
strain It. 

y. From disease of the spinal cord, — The relaxa» 
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tion of the sphincter may be produced by disease 
or injury of the lumbar enlai^ement of the spinal 
cord. Inasmuch as it is from the cells of this 
region that the normal tonic influence is understood 
to issue) destruction of the nervous tissues can 
readily be understood to prevent the origination 
of such stimulus to contraction. Certain lesions 
also above the lumbar enlargement may lead to in- 
voluntary passing of fjeces by interfering with the 
cerebral control of the sphincter. It is noticeable 
that diffused changes in the substance of the cord, 
such as acute or chronic myelitis, intra-spinal 
haemorrhage, and compression, are far more fre- 
quently accompanied by paraWsis of the sphincter 
than are the inflammatoiy affections of the spinal 
meninges or the diseases limited to special tracts 
— e.^. anterior polio-myelitis, lateral sclerosis, pro- 
gressive muscular atrophy. 

8. Frsm local lesion . — The control over the 
sphincter may be lost from injury to the muscle 
itself. This occurs in laceration of the perinaeum, 
involving the lower end of the bowel ; sometimes it 
is the result of surgical operation, such as deep 
division of the sphincter in connection with fistula. 

Treatment.— No direct treatment of incon- 
tinence of faeces is of avail, beyond removal, when 
possible, of the cause. This may be done with 
success when the involuntary discharge depends on 
the presence of some local irritant, such as worms 
or fsecal impaction. As a distressing complication 
of certain diseases of the nerve-centres, which arc 
too frequently incurable, little remains to be done 
for it beyond adopting such measures as will permit 
of the escape of tne mscharge with every regard to 
cleanliness. 

11 . Inadequate defaacation.— Serious troubles 
to defsecation may also arise from excessive as well 
as from weakened action of the muscles concerned 
in this function. The sphincter may be initable or 
subject to spasm, and resist too forcibly the expul- 
sive actions of defaecation {^see Anus, Diseases of). 
Or the muscular fibres of the rectum may lose their 
tone, and be defective in power and incapable of 
properly extruding the fteces. ' Patients thus situated 
are often obliged, when at stool, to use the finger 
to dislodge masses retained in the weakened bowel. 
An atonic condition of the rectum usually arises 
from over-distension. It may be produced as the 
result of accumulations, or by too free and frequent 
use of enemata, the quantity injected being so large 
as to dilate the bowel and impair the power of its 
muscular coat. This atonic state of the bowel is 
itself apt to give rise to fiecal accumulation, and 
thus the evil is materially intensified. 

The rectum may become gradually dilated and 
blocked up by a collection of hard dry faeces, which 
the patient has not the power to expel, being unable 
from loss of tone in the distended bowel to over- 
come the resistance of the sphincter to the passage 
of so great a body. Some indurated lum^ from 
the saccules of the colon, on reaching the rectum, 
perhaps coalesce so as to form a large mass ; or 
A quantity accumulated to the sigmoid flexure, on 
descending into the rectum, becomes impacted 
there. ^ In several instances a foreign body has been 
found in the centre of the mass. persons most 
subject to these troubles are those' enfeebled by age 
or disease, especially women. They may also occur 
in infants who have been operated on for impef* 
l6xrate anus, when the artificial aperture contracts, 
tft in left too small for the free passage of the faeces. 


In these cases the distension of the bowel is some* 
times excessive, and its expulsive functions are 
seriously impaired and weakened. See Constipa- 
tion ; intestinal Obstruction. 

Symptoms.— Such a collection gives rise to con- 
siderable distress, a sensation of weight and fulness 
in the rectum, tenesmus, and forcing pains which 
women liken to those of labour. In cases of some 
duration, where the hardened faeces do not quite 
obstruct the passage, they excite irritation and a 
mucous discharge, which, mixing with recent fsecu- 
lent matter passing over the lump, causes the case 
to be mistaken for diarrhoea. 

Treatment. — Injections have no effect in soften- 
ing the indurated mass : they act only on the sur- 
face, and return immediately, there being no room 
for their lodgment in the bowel. The practitioner 
on passing his finger finds the rectum blocked up 
with a large lump, which feels almost as hard as a 
stone. In such cases the only mode of giving relief 
is by mechanical interference. The mass requires 
to be broken up and scooped out — an operation 
which may require the use of a cocaine suppository, 
or the administration of an anaesthetic. After the 
breaking up and extraction of the larger portions, 
injections of soap and water will be sufficient for 
the removal of the remainder. 

W. H. Allchin. Frederick Treves. 

DEFERVESCENCE (de, down ; and fervesco, 

I grow hot). — The decline of fever, characterised 
by a fall of temperature and of pulse, and by other 
phenomena. See Fever. 

DEFORMITIES.— Monstrosities. 

DEFORMITIES OF THE CHEST.— 

Chest, Deformities of. 

DEGENERATION.— Synon. : Fr. Diginires- 
cence ; Ger. Entartung. 

Definition. — Degeneration is the name applied 
to pathological processes, by which abnormal sub- 
stances are formed within living cells, or the entire 
cells are transformed into abnormal material. The 
products of degeneration are for the most part inert 
Dodies, the existence of which indicates or causes 
a defective vitality in the cells. They may 
theoretically be formed in any one of the following 
ways;— (i) by breaking down of the cell-proto- 
plasm into simpler chemical substances ; (2) by 
building up of unusual compounds, owing to 
disorder of the ‘ digestive * function of the cells, 
by which they assimilate the nutritive materials 
brought to those by the lymph ; and (3) by failure of 
the cells to eliminate products which are normally 
excreted or used up as soon as they are formed. 
The majority of degenerative processes— granular, 
fatty, colloid, and mucoid — are generally assigned 
to the first of these classes. Amyloid degeneration 
may perhap be placed in the second category ; and 
it is possible that some instances of fatty accumula- 
tion may be due to the third method of causation, 
a deficient supply of oxygen causing a diminished 
destruction of fat. 

The name ‘ degeneration * is also sometimes applied 
to the process by which dead or dying tissues 
become the seat of a deposit of calcareous material 
which soaks into them from the lymph (calcareous 
degeneration). To this the name * infiltration ’ 
may more properly be applied. Certain conditions 
in which an abnormal amount of fat is stored up 
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in tissues which physiologically contain this sub- 
stance (e.g liver, connective tissue) have also 
been termed infiltration, but it seems better to 
keep this term for the purely passive process of 
calcareous infiltration, and to call the former * fatty 
accumulation. ’ 

^Etiology. — The causes leading to the defective 
nutrition of cells, from which the different forms of 
degeneration result, are not certainly known A 
detect in the quantity of nutritive material supplied 
to a part may apparently lead to fatty degeneration 
of cells ; defects in the quality of the lymph are 
probably responsible for other forms of degenera- 
tion There is ground for believing that the 
poisonous products of bacteria are the cause in 
many cases, of which caseation, due to the toxins of 
the tubercle-bacillus, and amyloid degeneration 
afford the most clearly estabhshed examples 
Other poisons, such as phosphorus, arsenic, mercury, 
and probably alcohol, may give rise to fatty 
change 

Varieties — The following forms of degenera- 
tion may be distinguished (i) Granular degenera- 
tion (cloudy swelling) , (2) Fatty degeneration ; 
(3) Hyaline d^eneration , (4) Amyloid d^enera- 
tion ; (5) Colloid degeneration , (6) Mucoid 

degeneration. Reference must also be made under 
the present heading to so-called * Fibroid degenera- 
tion,* although this is not an instance of a degenera- 
tion in the exact sense of the word 

The substances the formation of which charac- 
terises the different forms of degeneration are not 
always sharply differentiated one from another 
indeed, it is probable that variations in chemical 
composition may be met with in different specimens 
of the same degeneration There is probably a 
physiological prototype for all the degenerative 
materials, colloid being found physiologically in 
the thyroid gland, mucin in goblet -cells of mucous 
membranes, and amyloid possibly in the coats of 
normal arteries (Krawkow) 

I Granular Degeneration (Synon • 
cloudy swelling , parenchymatous degeneration ; 
albuminous infiltration).— This change in the 
protoplasm of cells is found chiefly in cases 
associated with a high degree of pyrexia. It is 
uncertain whether the alteration in the substance of 
the cells is directly due to the heat to which they have 
been exposed, or is caused by toxins circulating in 
the blood and lymph It is conceivable that 
certain albuminous constituents of the cell may 
^coagulate at a temperature only slightly higher than 
that of the body in health, just as it has been 
shown that muscle-proteid contains several forms 
of myosin, with different coagulation-pomts The 
other explanation seems, however, more probable . 
since a change resembling cloudy swelling may 
be found in poisoning by phosphorus and other 
substances, without the occurrence of pyrexia. 

The liver, kidneys, heart, and voluntary muscles 
are the seats of cloudy swelling it has also been 
stated to occur in the epthelium of the lung, and 
It IS probable that the cnange is general throughout 
the body. To the naked eye affected organs are 
usually somewhat pale, but may be hyperaemic ; 
they are slightl;^ swollen and softer than normal, 
and any distinctive markings on cut surfaces tend to 
appear blurred and indistinct. Under the micro- 
scope the cells look granular, presenting an ^pear- 
ance somewhat like ground glas^. 'i^e granules 
are unstained by osmic acid and insoluble m ether, 
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but soluble in acetic acid; they are therefore 
formed of albuminous material. In advanced casts 
fatty globules appear m the granular cells ; and it 
IS probable that cloudy swelling constitutes the first 
stage of fatty degeneration. Cells which have 
unfegone granular degeneration may recover 
when the cause of the condition is removed The 
weakness of the heart in fevers, shown by the 
indistinctness of the first cardiac sound, is due to 
granular degeneration of the muscle-fibres ; the 
lack of secretion from organs such as the kidneys, 
liver, and salivary glands seen in febrile conditions 
may be associated with this change m the glandular 
cells 

2. Fatty Degeneration —Set Fatty De- 
generation 

3 Hyaline Degeneration (Ca\os, crystal or 
glass) — This variety of d^eneration is met with 
chiefly in the coats of arteries and in connective 
tissue It is also found in old thrombi and in 
some inflammatory products (false membranes, 
scar-tissue) Little is known of the nature of this 
change The affected tissue is homc^eneous, 
translucent and somewhat swollen Coagulated 
fibrin may assume a hyaline appearance ; and some 
authorities have described a ‘ fibrinous degenera- 
tion * by which cells of connective-tissue are con- 
verted into this substance ; but the existence of 
this metamorphosis is doubtful In some cases 
hyaline degeneration appears to be a preliminary 
stage in the formation of amyloid material. 

The peculiar change in muscle-fibres known as 
Zenker^ 5 degeneration may be considered a form of 
hyaline change The condition is most commonly 
met with in enteric fever, but may occur in any 
acute infective disease as well as in the neighbour- 
hood of burns and of inflammatory foci In enteric 
fever the muscles principally affected are the 
adductors of the thighs, the recti abdominis, and the 
diaphragm The fibres which have undergone this 
change are homogeneous and translucent ; the 
normal stnation is lost, and the fibres tend to 
break up transversely into irregular masses Rup- 
ture of the muscle-fibres may occur and may be 
associated with effusion of blood into the sheath of 
the muscle Probably the process is one of coagu- 
lation-necrosis, the cells being poisoned by the 
products of micro-oi^anisms, and the hyaline change 
indicating their death. Some authorities, however, 
consider that rupture of the fibres first takes place, 
and that the degeneration is secondary to this 
occurrence. 

4 Amyloid degeneration (Synon lardaceous 
degeneration ; albuminoid degeneration ; waxy 
degeneration). — See Amyloid Disease. 

5 Colloid degeneration {xSwa, glue).— 
This change is met with physiologically m the thyroid 
gland, the acmi of which always contain colloid 
material Pathologically it occurs principally in 
some forms of carcinoma arising in the abdominal 
viscera (stomach, intestine, omentum) and m ovanan 
cysts ; in the thyroid gland the change may occur 
to an excessive extent and constitute one variety of 
goitre. Colloid degeneration was fonnerly confused 
with mucoid change ; the material however differs 
from mucin in being somewhat less fluid, in forming 
a preciptate with acetic acid, and in containing a 
certain amount of sulphur. It first appears witlH|^ibis 
cells as transparent drops ; gradually the cell becootks 
distended with the new material, the nucleus and pro- 
toplasm disappear, and the colloid substance coales 
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ces into large shining masses that may present under 
the microscope a concentrically laminated appear- 
ance. To the naked eye the affected tissue appears 
studded with minute shining points. Colloid offers 
no characteristic staining reaction, and is jgelatinous 
in consistency when fresh ; when treated with alcohol 
it becomes tough or brittle. Tumours which are the 
seat of colloid change tend to grow slowly and may 
attain a large size. Softening of the colloid masses 
may give rise to the formation of cysts. The cause 
of the change is unknown. 

6. Mucoid degeneration is found physio- 
logically in the cells of the umbilical cord (Wharton’s 
jelly) and in certain cells of mucous membranes 
(goblet -cells) which break down into mucous material, 
and thus keep the surface moist. In catarrhal 
states of mucous membranes the change occurs to a 
greatly increased extent, giving rise to the charac- 
teristic secretion seen in coryza, bronchitis, or 
cystitis. This form of degeneration is also met with 
in tumours (myxoma, myxosarcoma), and in ovarian 
cysts ; and as a senile change in cartilage and bone. 
The affected cells first contain within them drops of 
clear mucus : these drops increase in size, and the 
whole cell is ultimately converted into the new 
material. In other cases, the intercellular sub- 
stance is the seat of the change. Tissues thus 
degenerated are transformed into a soft jelly-like 
substance, which is colourless and transparent, or 
may have a pink colour due to the presence of 
blood. Cysts may be formed by softening of the 
mucoid material. In the disease known as myxoe- 
dema, it was originally stated that the subcutaneous 
tissues contained an excess of mucin, but this view 
is not now generally accepted. 

7. Pigmentary degeneration occurs princi- 
pally in the cardiac muscle, constituting the 
condition known as ‘Brown Atrophy of the Heart.’ 
The muscle-fibres waste, the protoplasm breaking 
down into masses of brownish pigment, which are 
seen scattered throughout the fibres or grouped 
round the nucleus. The condition is met with in 
old persons or in the course of wasting diseases, and 
may be associated with some fatty degeneration. 
See Pigmentation. 

$. Calcareous degeneration.— Concre- 
tions. 

9. Fibroid degeneration.— This term is 
sometimes applied to any condition in which the 
essential cells of an organ atrophy, and are replaced 
by fibrous tissue. The best example of this occurs 
in the heart {see Heart, Fibroid Disease of), 
when the coronary arteries are narrowed by athe- 
roma, and the blood-supply to the myocardium is 
thus rendered insufficient. Under these circum- 
stances the muscle-fibres become fatty, die, and are 
absorbed, their place being taken by an increased 
growth of the connective tissue of the part, the cells 
of which are less highly organised and are therefore 
able to live on a smaller supply of nutriment. The 
process is in reality one or repair (cicatrisation), 
secondary to d^enemion of the muscular elements. 
A similr-i process is seen in the central nervous 
system following upon degeneration of special tracts 
of fibres. W. CECIL BOSANQUET. 

DEGLUTITION, Disorders' of.— Svnon. : 
^sphagia ; Disturbances of Swallowing ; Fr, 
Roubles de la Deglutition*, Ger. Stbrungen des 
Sekluckens, 

All affections of the throat modify in some way 
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the power of swallowing, and may thus render the 
act of deglutition painful and difficult. Thus : — i. 
We meet with it as one of the symptoms in acute 
catarrh of the pharynx, in tonsillitis, and in ulcera- 
tion of the throat. 2. Similarly, diseases of the 
larynx may give rise to disorders of deglutition ; 
such as laryngitis, inflammation of the perichon- 
drium, and laryngeal polypi. 3. Specific diseases 
— for example, phthisis, syphilis, cancer, scarlet 
fever, measles, and croup— are another fertile 
cause of difficulty of swallowing, owing to their 
affecting the throat in various ways. 4. So also 
are nervous affections — for instance, post-diph- 
theritic paralysis, hysterical disorders, general 
paralysis of the insane, progressive muscular 
atrophy, and glosso-pharyngeal paralysis. 5. 
Affections of the salivary glands, such as parotitis, 
may interfere with deglutition, 6. (Esophageal 
disorders, whether functional, or causing organic 
obstruction, are important causes of dysphagia. 
7. Difficulty of deglutition may result from 
pressure upon some part of the oesophagus, as by an 
aneurysm of the thoracic aorta, a solid tumour, 
whether malignant or benign, or a retro-pharyngeal 
abscess. 8. It may be set up by the character of 
substances swallowed — e.g. when these are irritant, 
corrosive, or very hot. All these causes, though 
in different degree, offer some impediment to the 
act of deglutition. 

Symptoms.— Difficulty in the act of swallowing 
is the essential symptom : this is often accompanied 
by pain ; indeed not infrequently, in cases of in- 
flammation of neighbouring structures, swallowing 
is difficult only because it is painful. When the 
calibre of this portion of the alimentary canal is 
reduced by disease affecting its own structure, or 
when it is subjected to pressure by an aneurysm or 
by morbid growth, a mechanical impediment is set 
up, which necessitates a certain amount of volun- 
tary effort to accomplish the act. This supple- 
mentary aid is usually sufficient to propel the bolus 
onwards; and deglutition, though slower than in 
health, and usually attended with pain, may be- 
successfully performed. It occasionally happens, 
however, that the obstruction is so great as to- 
prevent the passage of at least the larger portion of 
the food downwards, and regurgitation takes place 
through the mouth or nostrils. 

A similar result is brought about when paralysis 
affects any portion of the muscular structures con- 
cerned in the act of swallowing, but obviously in a 
different manner. For example, in post-diph- 
theritic paralysis, in consequence of the implication 
of the soft palate and neighbouring str u^r es in this 
loss of power, the food, instead of pasSB into the 
gullet, returns through the posterior naresT 

The dysphagia due to spasm of the pharynx or 
oesophagus in neurotic persons differs from those 
forms already described in the inconstancy of its* 
occurrence and the variability of its position. 

For the examination of the oesophagus see' 
CEsophagus, Diseases of. 

Treatment.— This will manifestly depend upon 
the recognition of the cause which gives rise to the 
impediment in swallowing. Cases of simple catarrh 
of the mucous membrane of the throat, and those 
produced by the action of irritant substances* 
generally, yield, after a short interval, to the use 
of bland articles of diet and demulcents, such as 
olive oil, milk, linseed tea, &c. It must, however, 
be borne in mind that permanent stricture of the* 
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cesophj^s may be the result of causes such as 
those last mentioned. Of course, when post- 
phar3mgeal or other form of abscess is the cause of 
the dysphama, the evacuation of its contents will 
give immediate relief. In dysphagia dependent 
apon diminution of the calibre of the oesophagus, 
the question of its treatment by the use of bougies, 
stomach-tubes, and surgical interference should be 
considered See (Esophagus, Diseases of. 

The dysphagia dependent upon specific disorders 
of the larynx, such as that occasioned by phthisis, 
syphilis, or cancer, may often be greatly mitigated 
oy the use of warm medicated sprays containing 
sedative drugs, such as bromide of ammonium, 
opium, or chlorine-water ; a 15 or 20 per cent, 
solution of menthol m liquid vaseline or olive oil, 
injected into the larynx and pharynx , also a 4 per 
cent solution of cocaine In cases of a nervous 
ongm, the treatment must bear reference to the 
general nervous disorder of which the dysphagia 
IS but a symptom Hysterical dysphagia may occa- 
sionally be removed by the application of galvanism 
in the neighbourhood of the oesophagus Post-diph- 
theritic dysphagia usually disappears as the health 
of the patient improves, and is to be treated by 
the administration of nervine tonics, such as strych- 
nine, iron, and quinine 

The food should be of semi-solid consistence, 
concentrated, and small in bulk — e g iced milk, 
cream -ice, jellies, switched egg or the unbroken 
raw egg, custard, and oysters. 

C Muirhead 

DELHI SORE, or BOII See Oriental 

Sore 

DELIRIUM {dehroy I rave) — A derangement of 
consciousness, characterised by incoherence of 
thought, and evidenced by various expressions and 
actions See Consciousness, Disorders of 

DELIRIUM TREMENS {deltrtum tremens, 
trembling delirium) — A form of acute alcoholism, 
chiefly characterised by delirium and tremors See 
Alcoholism 

DELUSION {delude, I deceive) — An unfounded 
belief in regard to some fact or occurrence which 
almost invariably concerns the patient, and of the 
falsity of which he cannot be persuaded, either by 
the evidence of his senses, by his own knowledge 
and experience, or by the declarations of others 
Such delusions, when distinguished from merely 
erroneous judgments upon complicated or abstract 
questions, generally indicate insanity See Con- 
sciousness,^ Disorders of j and Insanity, De- 
lusional 

DEMENTIA {de, without, and mens, a mind) 
Synon Fr Dimence ; Ger Biodsmn, 

Definition — A mental weakness, a deficiency 
or suspension of mental power rather than an aberra- 
tion It may be primary and curable, or secondary 
and for the most part incurable, depending on bram- 
disease, chronic alcoholism, or chronic insanity j it 
may be the result of disease in infancy or of senile 
decay, or may be congenital and is then termed 
Idiocy. 

I Acute Primary Dementia.— This has also 
been called Stupor with Dementia, and has been 
confounded with Stupor with Melancholia {melon* 
eholia cum stupore), a different disorder, occurring 
at a different age. It comes on rapidly, is marked 
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by profound vacuity and loss of mental power, yet 
passes away leaving the patient sane as before. 

/Etiology —The patients are young persons, 
boys and girls,— more frequently girls The com* 
plaint IS seldom seen in any case beyond the age of 
thirty, and chiefly in those under twenty. It seems 
to be a collapse of all mental power, due to great 
physical weakness and deflcient nerve-force Owing 
to imperfect development, to bad food and living, 
or to the ptients having outgrown their strength, 
the mental condition becomes so weakened that, 
with or without some moral cause, as a fr^ht or a 
scolding or something apparently more trivial, or 
after some illness slight or severe, they suddenly or 
gradually present that condition which is now to be 
described If the immediate exciting cause is some 
mental shock or fright, the symptoms may come on 
rapidly If they are due to ill-health or some 
protracted exhausting occupation, the access may be 
gradual; and if they are set down to sulkiness, 
temper, or idleness, the measures adopted for the 
correction of the latter may quickly indicate the real 
state of things . 

Symptoms — »Nothing can appear more hopeless 
than the appearance many of these patients present. 
The face is vacant, with a fatuous gnn, and often 
the saliva dribbles continuously 'l^e sufferer sits 
motionless and lost, or automatically wags the head, 
snaps the jaws, or moves the limbs for hours 
tc^ether, unconscious of fatigue. Or if a limb is 
placed in any position, it is retained there for a time 
in a way that no effort of will could accomplish. 
There may be a repetition of some word or sentence, 
but all conversation is abolished, and the patient 
has to be fed, washed, and tended like a baby 

The physical condition of these patients is peculiar, 
and corresponds closely to the mental The heart’s 
action and the circulation are so reduced in strength 
that the blood in the extremities is stagnant Hands 
and feet are blue with cold even in the heat of 
summer In cold weather they are covered with 
chilblains, and great care must be taken, otherwise 
these will give rise to obstinate sores The tongue 
is pale and flabby The pupils are dilated There 
is no rapid emaciation, for the waste here is not 
great , neither is sleep absent, as in mania, but it is 
irregular and uncertain 

Pathology. — The external physical manifesta- 
tions sufficiently indicate the condiUon of the brain 
in these patients It is the very opposite of that in 
acute sthenic delirious mama In the latter there is 
an excessive discharge of nervous force, a byperaemic 
state of brain, and rapid brain-circulation , the whole 
leading in a short time to death by exhaustion, if 
relief does not come In acute dementia we see the 
very opposite The brain -action is reduced to the 
lowest ^int, and the circulation is stagnant, as in 
the extremities, giving rise to passive congestion 
and oedema. 

Course, Terminations, and Prognosis.— In 
acute dementia there is no sudden exhaustimi ; but 
death, if it occur, is caused, not by the brain-disease, 
but by a general failure of the bodily strength or by 
some low form of lung -disease — phthisis, pneumonia, 
or gangrene. Death, however, in this disorder, is 
the exception. When taken in time and properly 
treated, the majonty of these seemingly nopeless 
cases recover, and recover perfectly. ^ .. 

Treatment. — The treatment of acute dementia 
may be carried out in a family, or even at home, if 
means are ample, and if the necessary measures are 
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strictly enforced. But it may be necessary to feed 
the patient by force, and that for a considerable 
time, and relations do not always care to enforce 
this to the extent required. Abundant nutrition is 
imperatively demanded in order to restore the force 
that is so greatly in default ; and unless abundant 
nutrition is administered, there will be no recovery, 
but the patient will die, or sink into permanent 
dementia. There is not, as a rule, violent resistance 
to food, but it may be kept in the mouth without 
being swallowed, and care must be taken in feeding, 
even if a stomach-tube be not necessary. Fo<^ 
should be given frequently, and so a habit of taking 
it engendered. Stimulants— wine and brandy — will 
be necessary, especially in the early stages. Equally 
necessary is warmth ; an amount of heat is required 
which to those in health would be oppressive, for 
the greatest heat of summer fails to warm the hands 
and feet. Warm clothing must be provided, and 
the circulation aided by a short sharp shower-bath, 
cold or tepid, and plenty of friction afterwards. 
Exercise is useful for the same purpose, but this is 
to be taken under proper supervision, for it must 
not be fatiguing, and due regard ought to be had to 
the debilitated state of the individual. In addition 
to the stimulus of the shower-bath, that of electricity 
is of great use in acute dementia. Here, and in 
certain cases of melancholia, marked benefit follows 
the application of the continuous current. Of drugs 
the most useful appear to be iron and quinine. The 
former, in this as in almost every form of insanity, 
is a most valuable tonic : the choice of the particular 
preparation should depend upon the state of the 
patient at the time. 

2. Secondary Dementia.— This is a sequel 
of some prior disorder, and with rare exceptions 
incurable, though there may be some amelioration. 

a. It may be due to fits, brain-disorder, or injury 
in infancy or childhood, whereby mental develop- 
ment is arrested and the patient never attains the 
standard of his race. 

It is often the termination of other forms of 
insanity, as mania, melancholia, or general paralysis. 
It frequently follows an attack of insanity in young 
people who are strongly predisposed and the victims 
of masturbation. It may be the final stage of those 
who have experienced repeated attacks of mania 
and recovered from them. At length they fail to 
rally, and sink into dementia. 

c. It may be the outcome of chronic alcoholism, 
loss of memory being the first symptom of a pro- 
gressive dementia. From this surprising recoveries 
sometimes occur if the drinking is not of long 
standing and is entirely stopped. 

if. It may be caused by epileptic attacks if they 
are numerous, and here also loss of memory is often 
the first symptom. If the epilepsy ceases, recovery 
or great improvement may take place. The 
dementia will vary according to the number and 
severity of the fits. 

tf. It may follow apoplectic seizures where there 
has been hsemorrh^e or softening. The prognosis 
here is very unfavourable. 

/. It is frequently the result of senile decay. The 
age at which it commences will vary considerably, 
some becoming senile prematurely, worn out by a 
hard life at a comparatively early age. 

Pathology. — The morbid appearances in those 
who die in a state of dementia differ according to 
the origin of the disorder. The alcoholic will 
differ firom the epileptic (saf Alcoholism ; Epi- 


lepsy). The lesions in dementia following yean 
of insanity will not be the same as those of old age, 
but, generally, signs will be found of old-standing 
disease of brain and vessels, atrophy of convolutions, 
degeneration of cells, thickening of membranes, and 
increase of neuroglia. Saf Insanity, Pathology 
and Morbid Anatomy of. 

Treatment.— Though most patients suffering 
from chronic secondary dementia are incurable, 
much may often be done to improve their condition, 
if through carelessness or ignorance this has been 
greatly neglected. Their friends think that nothing 
can be done or need be done, and they are allowed 
to lie in bed, often in a filthy condition, or roam 
about and get into mischief for want of care and 
skilled attendance. Many demented patients have 
far more mind than is generally imagined by the 
uninitiated, and can be taught to be cleanly, to take 
their meals in an orderly fashion, and to keep them- 
selves tolerably neat. They are susceptible of 
amusement, and open torewara for good behaviour. 
The vital powers of demented patients are low, and 
they suffer much from cold. In winter their minds, 
like their bodies, are enfeebled, and with warm 
weather they recover somewhat of their energy. 
There is a tendency in many of these patients, 
especially women, to become very fat, and in this 
condition they are subject to bronchitis, and may 
succumb to acute attacks of this disorder. They 
require warmth and good diet, for it is difficult 
to make them take sufficient exercise. 

G. F. Blandford. 

DEMODEX (drijuSs, fat ; and a worm).— 
Sgf Acarus. 

DEMULCENTS [dtmulceoy I stroke softly). 

Definition. — Substances which soften, protect, 
and soothe mucous membranes. They are generally 
of a mucilaginous character. When applied to the 
skin they are termed emollients. 

Enumeration. — The demulcents in ordinary 
use are ; Linseed-tea, Gum, Starch, Bread, Honey, 
Figs ; Linseed, Almond, and Olive Oil ; Glycerine, 
Barley Water, White-of-Egg, Gelatine, and Isin- 
glass. 

Action. — The chief action of demulcents is a 
mechanical one, in forming a smooth soft coating 
for an inflamed mucous membrane, and thus pro- 
tecting it from external irritation. 

T. Lauder Brunton. 

DENDRONS. — The processes of a nerve-cell, 
other than the axon, are called dendrons. The 
dendrons are the channels by which impulses are 
conveyed to the cell. The branches of the dendrons 
are called dendrites. 

DENGUE — Synon. : Dandy Fever (West 
Indies) ; Three-day Fever ; Break-bone Fever j 
Fr. and Ger. Dengue, 

Definition. — An infectious eruptive fever ; 
commencing suddenly ; and characterised by severe 
pain in the head and eyeballs, swelling and pain in 
the muscles and joints — prone to shift suddenly 
from joint to joint j a jjrimary diffuse erythematous 
and secondary rubeoloid eruption ; catarrhal sym- 
ptoms, sore-throat, and congested conjunctive. 

Natural History and Geographical Dis- 
tribution.— Dengue occurs epidemically and 
^radically in India, Burmah, Persia, Asia Minor, 
Syria, Egypt and other parts of Africa, North and 
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South America, the West Indies, and Australia. 
Epidemic visitations of dengue, extending over 
wide tracts of country, occur at considerable inter- 
vals. In suddenness of appearance and rapidity of 
diffusion these epidemics resemble influenza. 

Symptoms. — Dengue attacks persons of all ages, 
from infancy to extreme old age The character- 
istic symptoms are the presence of severe continuous 
arthritic and muscular pains ; great debility and 
prostration; the occurrence of an initial scarlet 
and a terminal rubeoloid rash ; fever, which is 
subject to remission and recurrence— the primary 
ana secondary fevers; the possibility that con- 
valescence may be tedious and painful, and compli- 
cated by the continuance of general cachexia, pain 
and swelling of joints, enlargement of glands, 
orchitis, weakness of eyes, deafness, visceral dis- 
ease (such as diarrhoea or dysentery of a chronic 
and intractable character, and hepatic derange- 
ment), boils, carbuncles, and perhaps insanity. In 
the female, uterine hemorrhage and miscarriage 
may occur 

The invasion of dengue is usually sudden, the 
patient feeling well up to the period of attack 
The earliest symptom is severe pain m some joint, 
probably of a finger, which rapidly extends to all 
the other joints and bones this pain during 
the progress of the disease often passes from one 
joint to the other by an unexplained process. Some- 
times there is a period of preliminary malaise, of 
one or more days’ duration, marked more especially 
by pains in the body, limbs, and joints — notably of 
the fingers and toes The attack is often, however, 
strikingly sudden In some epidemics certain 
phenomena are more prominently marked than 
others 

The fever is accompanied by redness of the face, 
which is puffy and swollen , sore-throat , congested 
conjunctivse ; and a general redness, extending over 
the whole body The tongue is red at the tip and 
edges, and loaded with white fur, through which 
the red papillae protrude The pulse is rapid, 
ranging from loo to 120, or even 140, respiration 
IS hurried , and the temperature rises to 103° or 
even 105° F. These symptoms mark the occur- 
rence of the initial fever and rash, and endure for a 
period varying from twenty-four to forty-eight 
hours. After this the rash disappears , the fever 
subsides, and the remission lasts for a period of 
two, three, or four days A slight and brief recur- 
rence of febrile symptoms then takes place, accom- 
pahied by the second or terminal rash This 
differs in character from the first, resembling a 
rubeola, often showing itself first on the palms of 
the hands, and in some cases resulting in profuse 
furfuraceous desquamation of the cuticle, which, 
however, may sometimes be so slight as to be barely 
perceptible. These symptoms gradually subside, 
leaving the patient weak, exhausted, and often still 
tortured by swelling and pain of the joints, espe- 
cially the smaller ones, which may continue in this 
state for weeks, making convalescence tedious and 
painful. In rare instances there may be repeated 
relapses, prolonging the suffering and protracting 
recovery. 

Varieties. — The symptoms vary in different 
cases, as to the character of the rash, the tempera 
ture, and the muscular or osseous pains 

The rash not only vanes considerably in colour, 
character, and duration, but it is sometimes almost 
absent ; in other cases it is attended with so mudi 


hyperaemia and action of the skin that excessive 
desquamation results. This hyperaemia also some- 
times expresses itself by haemorrhage from the 
mouth, nose, bowels, and uterus. 

The fever is sometimes accompanied by delirium, 
or in children by convulsions ; in the latter, indeed, 
these occasionally initiate the disease. 

Course, Duration, and Complications — 
The period of incubation of dengue is probably 
from one to six days 

In simple and uncomplicated cases the averse 
period for the duration of the disease may be taken 
as about eight days ; but it is frequently prolonged 
over weeks, and recovery is slow and painful ; the 
constitution often being so much shattered that 
complete restoration to strength and vigour does not 
occur for months It is rarely fatal Recurrences 
of the disease during the same or subsequent epi- 
demics are not infrequent 

Some of the sequelce already mentioned may 
remain to torture the patient and retard his re- 
covery Albumen is occasionally present in the 
urine, but it is not, as in scarlatina, especially in 
the cases of children, a frequent or dangerous result 
of the disease 

Diagnosis. — The distinction betwixt scarlatina 
and dengue is well marked , though during the 
outset there is considerable resemblance between the 
two diseases. There is a high temperature at first 
m both, but it is more quickly attained, and is 
transient in dengue ; in scarlatina it endures for 
several days, while m dengue the fastigium gives a 
temperature of 103® F , or even up to 105° or 107®, 
and, this being attained, it rapidly declines It is 
exceptional to find a temperature above 102® 
maintained in dengue In scarlatina the penod 
of decline extends over several days, and is marked 
by slight exacerbations in the evening In dengue 
it occupies a few hours, and the temperature may 
even fall below the normal The severe muscular 
and arthntic pains of dengue do not occur m 
scarlatina , and the pulse in the latter is much more 
rapid during the early stages than in the former. 
There is no secondary fever and rubeoloid eruption 
in scarlet fever ; in dengue the throat symptoms 
are insignificant, and desquamation, when present, 
does not occur in large Hakes as in scarlet fever. 
Dengue is strictly a disease of warm climates ; 
scarlet fever of cold or temperate climates, rapidly 
dying out in the tropics. 

Prognosis. — An attack of dengue does not con- 
fer absolute protection from a recurrence of the 
‘disease, though it does so to a great extent 

Treatment — The treatment is simple, and if 
judiciously directed mitigates the sufferings, and 
materially aids recovery 

Purgatives aggravate the suffering by the mus- 
cular movements necessanly induced, ana should be 
avoided Salmes, such as the acetate of ammonium, 
or citrate of potassium, with spirit of nitrous ether, 
combined witn aconite, are gocd during the pyrexia. 
In cases of very high temperature (105® to 107®) 
Dr Charles suggests cold singing as beneficial ; he 
recommends it when 105 ^ is reached. The danger to 
life of such a high temperature during the intense heat 
of the hot months in India is great ; and it is then 
that cold sponging or the cold bath is indicated. 
Antipynne, or phenacetin, relieves headache and 
lowers temperature, and may be used with discre- 
tion. . 

During convalescence tonics and a. carefully 
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regulated liutritious diet are indicated Depletive 
measures must be avoided. The tonics should be 
of the bitter vegetable kind, such as gentian and 
calumba; with these may be combined a small 
quantity of quinine, with a mineral acid ; or, 
in some cases, the diluted phosphoric acid, combined 
with nux vomica or small doses of strychnine. 

iUkalies, colchicum, and salicylates have little, if 
any, effect in relieving the pains of dengue. 

As to wines, claret is probably the best, but 
Others may be given. 

For the irritation of the skin, which is sometimes 
very troublesome, the application of camphorated 
oil and the use of warm baths have been suggested. 

As in so many other diseases, especially those 
that affect Europeans in tropical climates, complete 
restoration to health is promoted by change of air ; 
and in severe cases return to the patient’s native 
climate for a season is desirable. 

Joseph Fayrer. 

Patrick Manson. 

DENtItION, Disorders of.— Synon. ; Teeth- 
ing ; Fr. Troubles de la Dentition ; Ger. Zahnung. 

General Remarks. — The period of cutting the 
teeth has been always recognised as a critical time, 
during which the health of young children is espe- 
cially liable to become disturbed ; and it has been a 
common practice among mothers to attribute every 
illness occurring in early life, from the irritation of 
scabies to the distortions of rickets, to the same 
baneful influence. The evolution of the milk-teeth 
is no doubt attended with some irritation, especially 
as at this period the follicular apparatus of the in- 
testines is undergoing considerable development; 
and we know that, on account of the impressibility 
of the nervous system in young children, any irrita- 
tion is apt to be followed by general disturbance 
It is no doubt also the case that local functional 
derangements are frequent at this period, but it is 
often unfair to attribute these directly to the irrita- 
tion of an advancing tooth. One of the most 
common direct results of teething is pyrexia, which 
may be intense ; and a feverish child is particularly 
susceptible to impressions of cold, and to the irrita- 
tion of unsuitable food. Catarrhal attacks coming 
on at this time need not be therefore the immediate 
result of the condition of the gum. It is at least 
admissible to attribute them to the ordinary causes 
of such derangements, acting upon a body rendered 
for the time particularly susceptible to injurious 
influences. This view is supported by the fact that 
diarrhoea, which is a very common complication of 
dentition, is especially frequent during the warmer 
months, when the temperature is apt to undergo 
rapid variations, while the dress of the child remains 
unchanged; and is far less common during the 
winter, when the temperature is more uniform, and 
the child is more carefully guarded gainst the cold. 

As a rule, the first milk-tooth appears in the 
seventh month after birth ; but dentition may begin 
at an earlier period. It is not rare for an infant to 
cut a tooth at the age of four months ; and occa- 
sionally at the time of birth one tooth is found to 
be already through the gum. In cases where the 
ordinary time of teething is anticipated, a pause 
generally ensues after the appearance of one or two 
teeth, and further dentition is delayed until the 
usual s^e. Thus syphilitic children and ctuldren 
pone to tuberculosis cut their teeth early, .while 
ID rickety children the teeth are very slow to appear. 
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In the majority of cases the teeth pierce the gum 
in the following order ; lower central incisors, upper 
central incisors, upper lateral incisors, lower lateral 
incisors, first molars, canines, back molars. A child 
of twelve months old should have eight teeth and 
be cutting his first molars ; and the whole number 
(twenty) should be through the gums soon after the 
end of the second year. The order given above is 
frequently departed from. The incisors, in parti- 
cular, are often cut irregularly, and it is not rare for 
the molars also to appear out of their proper order. 
A double tooth will often be seen to precede the 
lateral incisors, and may indeed in exceptional cases 
be the first tooth to appear through the gum. The 
canines seldom or never precede the first molars. 

Variations may also be met with in the number 
of teeth cut in the first dentition, for the full number 
of twenty may not be reached. Thus, the lower 
lateral incisors may be absent, or the whole of the 
canines be missing in cases where the other teeth 
have been cut with regularity and dentition has ap- 
prently come to an end. On the other hand, 
instead of too few teeth there may be too many : 
five perfect incisors in the lower jaw is a not un- 
common phenomenon. 

Some infants suffer more than others from the 
cutting of a tooth, and it is not always in cases 
where the eruption of the teeth has been delayed 
that dentition, when it occurs, is attended with 
special discomfort. On the contrary, in severe 
rickets, where the delay is great, the teeth are often 
cut with singular ease. 

The second dentition begins at about the sixth 
year. The permanent teeth are cut with more regu- 
larity than is the case with the earlier crop. The 
first to be seen are usually four molars, which appear 
behind the last of the temporary teeth. Next come 
the central incisors at about the eighth year ; the 
lateral incisors at about the ninth ; the first and 
second bicuspids, in the place of the temporary 
molars, at the tenth and eleventh ; the canines 
between the twelfth and thirteenth ; and the second 
molars at about the time of puberty. The last four 
permanent molars are cut later. 

Symptoms. — The phenomena which may be 
looked upon as natural to the first dentition are 
salivation ; swelling of the gum, which becomes 
more and more tense, hot, and painful; slight 
general pyrexia, with flushing of one or both cheeks ; 
irritability of temper ; and some degree of restless- 
ness at night. These all subside when the point of 
the tooth appears through the gum. The complica- 
tions not necessarily attendant upon the process are 
high fever ; inflammation of the mouth and aphthae ; 
vomiting (gastric catarrh) ; diarrhoea (intestinal 
catarrh); cough (pulmonary catarrh); otitis, with 
purulent discharge from the auditory meatus ; various 
eruptions of the skin, with, sometimes, swelling, and 
even suppuration of lymphatic glands ; and certain 
troubles of the nervous system, such as convulsions, 
squinting, &c. 

The peculiarity of the pyrexia ot dentition is its 
irregular character. It is often higher in the morn- 
ing than at night, and varies in intensity in a remark- 
able manner from day to day, A temperature of 
104° F. at 8 A.M. is not at all uncommon in a 
teething infant ; indeed such an amount of fever in 
the morning should lead us at onc^ to inspect the 
mouth, as few diseases are n\arked by so much 
pyrexia at that hour of the day. We must not, 
however, in every case where the gums are swollen 
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and tense, rush to the conclusion that the^ are the 
sole cause of the symptoms, for the most serious cere- 
bral disease may co-exist with the eruption of a tooth. 
Thus, headache, delirium, vertigo, startings, twitch- 
ings, and convulsive attacks, may merely indicate 
functional disturbance of the brain or cord, such as 
IB common to many disorders, and these phenomena 
are not necessarily symptomatic of cerebral disease ; 
but if the bowels become obstinately confined, the 
pulse slow and irregular, and the respiration unequal 
and sighing; and if in addition there be photo- 
phobia, with sullenness and tendency to drowsiness, 
we may conclude that something more than mere 
functional derangement is present, and that there 
IS every reason to suspect the onset of tubercular 
meningitis 

In the case of the second dentition there may 
also be digestive derangement During this penod 
the child IS subject to gastro-intestmal catarrh, and 
IS often irritable in the day and restless at night 
Night terrors are common, and he may wake up 
from his sleep screaming with fright at some horrible 
dream Moreover, in addition to the discomfort 
arising from fermentation of food and acidity, con- 
siderable loss of flesh may be the consequence of 
digestive derangement if long continued 

Treatment — The treatment of the complica- 
tions which occur during dentition must be con- 
ducted upon ordinary principles Aphthae of the 
mouth are readily cur^ by the administration of 
rhubarb and soda, and the application to the mouth 
of a solution of chlorate of potassium or borax 
(ten grams to the ounce) in water, sweetened with 
glycerin Perfect cleanliness is necessary, and the 
child’s mouth should be washed out each time after 
taking food with a piece of soft rag dipped m warm 
water 

Vomiting IS best checked by clearing out the 
stomach with an emetic of ipecacuanha wine, giving 
a teaspoonfiil every ten minutes until sickness is 
produced Afterwards, a few grams of bicarbonate 
of sodium may be given with one drop of hquor 
arsemcahs in a teaspoonful of water three times a 
day Diarrhoea should be treated on the same 
principle first a dose of castor oil to remove irri- 
tating products from the bowels; then a mixture 
containing chalk and catechu, or oxide of zinc (one 
gram to the dose) If afterwards the motions con- 
tinue large, pasty-looking, and offensive, and are 
passed too frequently in the day, one drop of tinc- 
tjire of opium may be added to the mixture, as there 
is usually in such cases too rapid peristaltic action 
of the intestines In the case of either of these 
derangements (vomiting or diarrhoea), it is of great 
importance to cover the abdomen with a broad 
flannel bandage and to attend to the warmth of the 
feet and legs The diet also should be temporanly 
modified, reducing the quantity of farinaceous 
matter that is being taken, on account of the ten* 
dency to acid fermentation of food which is set up 
by such a condition of the alimentary canal, 

A catanhal condition of the bowels should be 
cured as quickly as possible, especially dunng denti- 
tion, for at this time the susceptibility to chills is 
heightened, and the danger of severe diarrhoea being 
set up correspondingly great. In some cases 
teething, where the lungs as well as the bowels are 
the seat of catarrh, and there is a risk of bronchitis, 
Tiousseau recommends that the intestinal derange- 
ment should not be suddenly put an end to; but 
even in these cases a dose of castor oil may be safely 
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given, to remove irritating matters from the canal, 
lor any imtation of the l^wels is apt rather to in- 
crease than to dimmish pulmonary mischief. 

Lancing the gums is a practice which should not 
be pursuw mdiscnmmateiy. If, however, there be 
much inflammation and swelling, and the child 
seem to be in pain, relief may be obtained by lan- 
cing, but in this case the object is merely to relieve 
tension. In the case of convulsions more benefit is 
to be gained by the use of bromide of potassium, 
warm baths, cold apphcatidns to the heaa, and the 
gentle action of a mild alterative aperient. 

In the second dentition, care should be taken to 
keep the child’s feet warm and his body properly 
protected from cold Attacks of indigestion and 
diarrhoea must be treated by appropriate remedies, 
and attention should be paid to the diet, limiting 
the quantity of starches and sweets allowed, on ac- 
count of the tendency to fermentation and acidity. 
Night-terrors, often merely attacks of nightmare, 
can frequently be cured by a mild apenent to clear 
away undigested food from the bowels, and by a 
careful diet Sweets, starches, and fruit should be 
forbidden , and the child must be fed on meat, fish, 
poultry, milk, butter, cooked green vegetables, e^, 
stale bread, and any kind of non-fermentable ^d 
suited to his age Eustace Smith. 

DENVER, In Colorado —Situated 5,200 feet 
above the sea, on a plain backed by ^e Rocky 
Mountains A dry, cold, clear, and bracing climate. 
Diathermancy considerable Temperature . mean 
daily range, 24®, showing great variation; mean 
temperature, 49°. Rainfall 15 inches A high- 
altitude station for phthisical patients. Railway 
commumcation and accommodation excellent for 
invalids the suburbs of Denver are preferable to the 
city Itself 

DEODORANTS, (d5f, from ; and odoro, I cause 
to smell) —Definition. — Deodorants are bodies 
capable of destroying or removing noxious or offen- 
sive odours 

Description — Odorous bodies may be either 
offensive or agreeable, noxious or the reverse, and 
although deodorants are only employed for removing 
offensive odours, yet a true deodorant will attack 
either class effectually, and the value of any one 
depends upon its power of absorbing or changing 
the nature of the odour, and not simply upon its 
ability to cover another odour by its own This 
should be borne in mind when choosing one of the 
volatile deodorants And it should also be re- 
membered that of those which are desirable from a 
purely chemical point of view, some, such as chlorin- 
ated lime, have sickly odours which are objectionable 
to many people and especially to invalids, while 
others equally or perhaps more efficacious, such as 
terebene, do not exhibit the foregoing objectionable 
character ‘ Natural selection ’ therefore tends to- 
wards the adoption of the latter class. 

True deodorants may be divided mto two classes : 
(i) gaseous or volatile, and ( 2 ) solid (or liquid). 
The former class aims at destroying or absorbing 
the offensive odour, the latter at destroying the sub- 
stance which generates it. 

X . Gaseous or VolcUtU deodorants mclude chlonne, 
bromine, sulphur dioxide, ozone, peroxide of hy^o- 
gen, formaldehyde, essential oils, terebene, cam- 
phor, turpentine, naphthalene, and the vapours 
of phenol and allied products. 
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The chemical action by which noxious odours are 
destroyed is principally one of oxidation, and this 
class of deodorants are generally oxidising agents. 
The characteristic power of deodorisation possessed 
by essential oils, emanating either from the flowers 
themselves, or through the use of the oil extracted 
from the plant, is its capability of combining with 
atmospheric oxygen and moisture to produce per- 
oxide of hydrogen, which, while used almost ex- 
clusively for its deodorant properties, possesses equal, 
if not higher, germicidal powers. 

The rate of deodorisation depends upon the 
chemical activity of the deodorant, and the more 
rapidly oxidation can be made to proceed the greater 
is the efficiency of the substance employed. The 
deodorising powers of the various hydrocarbons ob- 
tained from the turpentines and other sources (such 
as the terebene and allied preparations) depend to a 
very great extent upon the formation and liberation of 
peroxide of hydrogen. The enormous power of the 
active oxygen contained in the atmosphere as ozone 
is one of the great factors in the natural destruction 
of noxious odours. 

2. Solid or Liquid deodorants include charcoal, 
dry earth, lime, chlorinated lime, dry sawdust, and 
solutions of sulphate of iron, chloride of zinc, 
nitrate of lead, alum, and permanganate of po- 
tassium. 

Solid (or liquid) Non-volatile Deodorants , — The 
chief application of these is in their uses for the de- 
odorisation of sewage, especially as regards their 
effects upon the noxious gases given off during the 
decomposition of both animal and vegetable matter, 
the liberation of the ammoniacal elements in their 
free state from their sulphurated compounds, or the 
retention of them as innocuous chemical compounds. 
The unique power possessed by charcoal is exhibited 
in its capabilities for the oxidation and destruction 
of noxious gases such as sulphuretted hydrogen. 
Peat-charcoal and seaweed -charcoal have both been 
recommended for deodorising manure on a large 
scale. Permanganates prevent putrefaction for a 
short time and remove the odour of putrefying 
sewage, but require to be used in large quantities. 
Dry earth, lime-salts, oxide of iron, and solutions 
of various chemicals all act as precipitants, the 
noxious elements being destroyed by the liberation 
of the nascent oxidising agents and the subsequent 
formation of innocuous products. 

Frank A. Rogers. 

DEPILATORIES (depilis, without hair). 

Definition. — Depilatories are measures used 
for the destruction of su^rfluous hairs. 

Hypertrichosis. — The patients who present 
themselves fortreatment.bydepilationare, of course, 
almost always women. In the immense majority of 
cases the disfiguring hairs are on the upper lip, chin, 
neck, nose, or in front of the ears, the annoyance 
and mental depression caused by them being often 
so extreme as to justify any procedure likely to give 
permanent relief, provided it is rationally employed 
and its limitations 9it poperly understood. It 
must be carefully bdfme in' mind, however, that in 
a certain number'^ ^ cases hypertrichosis is only 
temporary, depe0«nt perhaps on pregnancy or 
menstrual disorders, or associated with acne and 
other sebaceous affections, or the result of their 
treatment by sulphur and other irritants ; and that 
in these circumstances it may disappear spon- 
taneously, or as the result of treatment directed to 


these associated conditions. As a rule, the dis- 
figurement is first noticed at about the fqge of 
eighteen, and is progressive till twenty-five or 
thirty, after which it remains permanent till the 
menopause, when it frequently becomes aggravated. 

Enumeration. — Various caustic applications 
are occasionally used as depilatories. Erasmus 
Wilson recommended the following : — Quicklime 
(three parts), sulphide of sodium or of barium (one 
part), diluted with starch (four parts). The powder, 
mixed with water to the consistence of a thin paste, 
is laid on the affected part by means of an ivory 
paper knife, and allowed to remain for from five to 
fifteen minutes. It must then be carefully scraped 
off, when the hair, shrivelled and burnt, comes 
away with it. The skin must then be washed with 
water, dried, and anointed with cold -cream. 

Although the immediate result of this method is 
sometimes satisfactory, a troublesome degree of 
dermatitis is generally occasioned by it. The hairs, 
too, always return, their roots not being destroyed, 
but only stimulated, by the treatment ; and the sub- 
sequent growth is invariably stronger, darker, and 
more disfiguring than the original, while consider- 
able scarring too frequently results. 

Many women keep the disfigurement due to 
hypertrichosis in abeyance by habitually shaving or 
extracting the hairs with forceps. There are many 
obvious objections to these procedures, but in some 
cases, where no other treatment is applicable, they 
answer fairly well ; as their result, however, the 

f rowth becomes darker, stronger, and more bristly, 
n a certain number of cases good cosmetic 
results are obtained by bleaching the hair with a 
saturated solution of peroxide of hydrogen. 

Recently, ‘ cures ’ have been reported as due to 
exposure to Rontgen rays j but doubts must be cast 
upon their permanence, while it is certain that a 
current sufficiently strong to destroy or even 
damage the hair-bulbs must be fraught with danger 
of producing the peculiarly intractable form of 
ulcerative dermatitis, so often resulting from 
exposure to the rays. 

Depilation by Electrolysis. — The only 
efficacious and permanent method of destroying 
superfluous hair is by electrolysis. 

Indications.— Generally speaking, the cases in 
which electrolysis is most applicable are those 
where — (i) the growth is limited in extent, and 
stationary, not progressive ; (2) the hairs are strong 
and dark ; (3) the amount of downy under- 
growth is slight ; (4) the patient stands pain well, 
is sufficiently intelligent to understand the bearings 
and restrictions of the process, and is in a position to 
submit to its necessarily protracted duration. There 
is little doubt that downy hairs in the regions 
operated upon sometimes become dark and strong 
with undue rapidity as the result of electrolysis ; 
but it is also more than probable that, independently 
of it, these hairs would ultimately, although more 
slowly, become sources of disfigurement. Cases in 
which the growth is most abundant upon, or con- 
fined to, the upper lip are, as a rule, unsatisfactory, 
owing to the large number of hair-follicles there 
present, the extreme sensitiveness of the part, the 
small number of hairs which can be extracted at a 
sitting (seldom exceeding twelve to fifteen), and 
the amount of inflammatory oedema set up in the 
lax tissue. 

Apparatus. — The necessary apparatus for de- 
pilation by electrolysis comprises — (i) a reliable 
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constant-current battery of from ten to twenty cells, 
the nature of the elements being a matter of in- 
difference 5 (2) an absolute dead-beat galvano- 
meter, graduated in milliamp^res, and preferably 
incorporated with the battery ; (3) long, hght, 
phable rheophores ; (4) a suitable needle-holder, con- 
nected with the negative pole of a battery, many 
forms of which are now made (those which have 
the current-interrupting apparatus in the holder are 
handy and convenient) ; (5) a fine steel sewing- 
needle — Abel Morrall’s 12’s, the only disadvantage 
of which IS their brittleness ; (6) a carbon or brass 
cyhnder covered with chamois-leather, constituting 
the positive electrode, and connected with the 
positive pole of the battery. A steady hand and 
good vision are indispensable on the part of the 
operator, all suggested arrangements of magnifying- 
glasses being unsatisfactory The best of such is 
a watchmaker’s glass mounted on a spectacle-frame. 

Method. — The patient bemg placed in a good 
light, and preferably in the recumbent posture, 
seizes the positive electrode — previously well soaked 
in hot water — firmly in one hand ; the needle is 
introduced into the hair-follicle for a distance of ^ 
to I of an inch or more, the follicle, bemg, as it 
were, catheterised The experienced touch is even 
able to distinguish when the bottom of the follicle 
IS reached, by a slight mcrease in the resistance en- 
countered. The current is closed by the operator 
pressing upon the mterruptor, and a sharp pain is 
experienced at the moment of closure, which 
persists, but in a modified form, throughout the 
destruction of the hair The hair may then be 
seized with forceps, held in the left hand , and, 
when destroyed, it comes away without appreciable 
traction. The current is then broken, and the 
needle is withdrawn While the current passes, a 
little froth, evidence of the electrolytic action, wells 
up by the side of the hair, and an urticarial wheal 
forms This soon subsides, leaving a pink hardish 
papule, which lasts a few days ; while occasionally 
a minute scab forms, which may take about a week 
to separate In either case a tiny white depressed 
scar is left, but it is usually practically imperceptible 
after a short time Occasionally, however — es- 
pecially in persons of dark complexion— the scars 
are rather deeply pigmented, and the resulting dis- 
figurement disappears but slowly. A cunent of 
five milliamp^res employed for half a minute is 
sufficient to destroy the strongest hairs, if the follicle 
1% accurately struck , and from six to ten cells are 
usually sufficient to generate this current strength. 
Weaker currents are effectual in destroying finer 
hairs, but it is strongly inadvisable to attempt to 
destroy lanugo. The amount of pain experienced 
varies within very wide limits , it is seldom so in- 
tolerable as to contra-indicate the operation. In 
some cases ointments containing I0o20 per cent, of 
cocaine, rubbed in for ten minutes beforehand, 
dimmish it sensibly. The number of hairs extracted 
at a situng ought never to exceed fifty, and an 
interval of several days ought always to be observed 
between the destruction of hairs close together. A 
few recurrences necessanly take place, their number 
being m inverse ratio to the expertness with which 
the operation has been performed. They are easily 
recognisable, and are generally most abundant 
beneath the chin and on the neck, where it is 
difficult to determine the precise direction of the 
hair-follicles 

It IS impossible here to dwell upon all the details 
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of the procedure, the success of which mainly 
depends upon skill, patience, and expenence. 

J. j; Pringle. 

DEPLETION (depleot I empty out). — Synon. : 
Fr, Diplitton\ Ger Entlurung 

Definition.— By the term ‘ depletion ’ is under- 
stood . (a) the unloading, or rendermg less full, of 
that which is over-burdened or over-full, for ex- 
ample, portions of the turgid vascular system — as the 
portal vessels , or ( 3 ) excessive evacuation, causing 
exhaustion — as m choleraic or other severe diar- 
rhcea 

Uses — Depletion, local or general, as a thera- 
peutic E^ent, may be practised in a variety of 
affections, such as cerebral congestion, venous 
turgescence, engorgement of the portal system, 
pulmonary congestion, renal ischaemia, aneurysm, 
or general plethora 

The agencies whereby depletion may be pro- 
duced are blood-letting, generd or local , purgmg , 
vomiting , sweating , and abstinence from food and 
drink 

Nothing depletes so readily, efficiently, and 
safely as hydragogue purratives which deplete by 
removing serum from die blood-vessels without the 
loss of red corpuscles Depletion by such measures 
is often of service Stt Blood, Abstraction of; 
Diaphoretics ; Baths ; and Venesection 

John Harold. 

DEPOSITS —See Concretions. 

DERBYSHIRE NECK —A synonym for goitre, 
which is thus called from the prevalence of the 
disease in that county. See Goitre 

DERIVATIVES {dertvo, I dram). 

Definition — Medical applicances or remedies 
believed to control inflammation, in one part of the 
body, by producing a flow of blood or lymph to 
another part 

Enumeration —Derivatives include Local 
Bleeding, Cupping, Leeches, Blisters, Sinapisms, 
and Setons 

Action — The name ‘ denvative ’ was applied 
m ancient times under the behef that diseases were 
caused by morbid humours, which might be drawn 
away from the part which they were affecting It 
is now used chiefly to signify the dimmution of 
blood in an inflamed part, by increased circulation 
in some other vascular distnct, either adjoinu^ or 
remote from it. T. Lauder Brunton. 

DERMATITIS the skm) — Inflammation 

of the skin : a term applicable to every variety of 
inflammation of the mtegumcnt, but especially to 
an acute inflammation attended with exfoliation of 
the cuticle and copious desquamation — for example, 
demiatitis exfolicUiva^ the pityruKts rubra of 
Devergie 

DERMATITIS HERPETIFORMIS. — Sm 
Hydroa 

DERMATITIS REPENS This name has 

been used to describe a spreadmg dermatitis afiect- 
ing the extremities and usually following mjury. 
Radcliffe Crocker is mclined to regard the con- 
dition as a trophoneurosis. 

The dermatitis is charactensed by the exudation 
of serum which undermines the epidermis and may 
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cause bullse in the first instance, but finally brings 
about complete exfoliation of the upper layers of the 
epidermis. The diseased surface so produced has 
a defined margin with undermined epithelium, and 
shows a marked tendency to sprew during the 
acute stage of the disease. The denuded surface 
continues to ooze serum profusely. As the affected 
area heals, it presents a thin shining appearance 
very different from that of a healed eczema rubrum. 
The disease may last for many months or even 
years. 

Treatment.— In spite of the evidence of nerve- 
injuries or inflammation, as the cause of the disease, 
the lesions become readily infected by pyogenic 
organisms, and the treatment consists in using 
antiseptics in the first instance, followed by protective 
dressings such as glycerine-gelatine pastes, oxide of 
zinc ointment, &c. James Galloway. 

DERMATITIS VENENATA.— This term em- 
braces all inflammations of the skin set up by exter- 
nal irritants. 

Strong irritants^ such as cantharides, tartar 
emetic, or croton oil, will excite acute severe in- 
flammation in any part of the skin to which they 
may be applied. Mild irritants vary in their 
effects according to the susceptibility of the in- 
dividual, the virulence or concentration of the poison, 
and the length of exposure to its influence. Thus 
in some persons their effects are severe, in others 
slight, in others unnoticed. Arnica and Rhus toxi- 
codendron are examples of this diversity of effect. 

The inflammatory lesions thus produced are 
wheals, erythema, papules, vesicles, bullae, pustules, 
or gangrene. 

i^zematous subjects are peculiarly sensitive to all 
irritants, and in ^em mild irritants may not only 
excite a severe local dermatitis, but even a wide- 
spread or general eczema, the inflammation starting 
in foci far away from the original irritant. Some 
persons who are not unduly susceptible to irritants 
generally are especially affected by certain kinds, 
and if circumstances expose them to these frequently 
their sp^ial susceptibility increases progressively 
until an intense inflammation may be excited by an 
incredibly weak and transitory application. This 
increased susceptibility is sometimes seen in surgeons 
to whose skin iodoform acts as an irritant. On the 
other hand, the skin of some persons may become 
habituated to what at first acted as an irritant. 
Irritants may be applied to the skin intentionally 
by malingerers {su Feigned Diseases), criminals, 
or hysterical pei^ns ; or they may be used medici- 
nally for the purpose of counter-irritation {^see 
Counter-irritants), or in ignorance of the quali- 
ties of the drug (as in the popular use of arnica) or 
of the peculiar idio^crasy of the patient Similar 
irritation may result from the contact of under- 
clothing coloured with aniline dyes contaminated 
with arsenic ; or may be the consequence of the 
occupation, as in the use of bichromate of jx)tassium 
by French-polishers, or the handling of Rhus toxi- 
coden^on by gardeners. Chrysarobin, so often 
prescribed for psoriasis and ringworm, produces a 
peculiar and unsightly erythema usually extending 
beyond the site of application. It should, therefore, 
never be prescribed for the face or any neighbouring 
part 

Exposure to Rontgen rays, if too prolonged, 
tbo fi^uently repeated, or carried out with the 
pirienf too near the glass tube, may result in a 


severe dermatitis with complete destruction of the 
whole skin, sometimes with an obstinately adherent 
gangrenous slough ; at others with a molecular ulcera- 
tion ; in either case leaving an ulcer which may 
take many months to heal, and give rise to an ex- 
tensive scar, which, as in two cases seen by the writer, 
may contain a dense network of dilated vessels. 

The following list of irritants and their usual 
effects may be useful ; — 


and 


Drugs 
tartar 


Pustules 


Croton oil 
emetic 

or erythema 


turpentine 
Chrysarobin . 
Mercurial inunction 
Iodoform 


( A special ery thema, some- 
* t times vesication 
, Pityriasis rubra or eczema 
/Acute vesicular eruption 
■ t like a severe eczema 


’ Plants 


Rhus venenata and toxi- 
codendron 
Primula obconica 
Urtica urens 


All grades of inflamma- 
tion from slight to very 
severe vesicular or pus- 
tular eruptions, ery- 
thema, or wheals. 


Animal 

Various insect-bites . ) Special lesions not merely 

Acarus scabiei . . > due to scratching 

Contact with the ‘ woolly \ 
bear ’ caterpillar or the [ Generally an erythema 
jelly-fish ' 

Physical agencies 

Direct solar rays . I Vesication or ulce.ation 
Rontgen rays . . » 


Diagnosis. — The diagnosis of dermatitis vene- 
nata is important in the case of malingerers, or 
where the sufferer is frequently exposed to the 
irritant without knowing that it is the cause of his 
trouble, as in the case of animal parasites, irritant 
plants, or chemicals. Speaking generally, the more 
intense and the more localised the inflammation, 
the more probable that it is of local origin. The 
lesions, moreover, are irregularly distributed over 
the affected area ; the position of the rash also 
assists in the diagnosis. In occupation -eruptions 
the hands are the chief parts affected, and the palms 
more than the backs in most cases. In self-inflicted 
eruptions the lesions are always in accessible posi- 
tions on the front of the body or limbs, and usually 
on the left side in right-handed people. Not in- 
frequently the lesions are angular in outline or show 
the shape of the instrument, e.g. a brush, used to 
apply the irritant j or there may be particles, or 
discolouration, or a streak where the fluid has run 
down, to indicate the nature of the irritant. Further, 
such a rash seldom conforms exactly to what may 
be called a natural eruption. In other cases, 
the sudden onset while in good health and the repe- 
tition of the attacks under similar circumstances 
should lead eventually, if not at once, to a suspicion 
of the origin, which can then be soon verified (sea 
Feigned Diseases). When the inflammation is 
of slkht de^ee, or when an actual eczema is pro- 
duceef, the diagnosis may be impossible, judging by 
the erurtion alone, but careful inquiry into its his- 
tory and mode of development will sometimes put 
the inquirer on the right track. The progress of 
the eruption while under observation is often a 
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valuable aid, for a dermatitis of direct irritant ongm 
usually gets well as soon as the cause is removed, 
unless an actual eczema has developed. 

Treatment — Local treatment is alone required, 
and the actual applications should be similar to those 
used in acute erythema or eczema 

H Radcliffe Crocker. 

DESQUAMATION (ale, signifying separation ; 
and squama y a scale). — The process of separation 
or shedding of the epithelium of any surface. It is 
of most importance in connection with the skin in 
scarlatina, where the epidermis usually desquamates 
extensively 

DESQUAMATIVE NEPHRITIS —A synonym 
for certain forms of renal disease, applied on account 
of their being characterised by shedding of the 
epithelium lining the tubules See Kidney, Dis- 
eases of 

DETERGENTS {deiergOy I cleanse) 

Definition — Substances which cleanse the skin. 

Enumeration —The principal detergents are — 
Water, Soap, Alkalis, Ox-gall, Milk, Vinegar, 
Alcohol, Charcoal, Sand, Oatmeal, Sawdust, 
Pumice-stone, Oil, and Borax 

Uses — Detergents are used to remove either 
extraneous dirt adherent to the skin, or epidermal 
scales which have accumulated upon it and interfere 
with Its function. The chief detergent is warm 
water, but Us action is greatly aided by such sub- 
stances as soap, alkalis, borax, or vinegar, which 
act chemically in the removal of dirt or epidermis ; 
or by such substances as oatmeal, sawdust, charcoal, 
pumice-stone, and sand, which act mechanically 
Oil, or alcohol in the form of eau de Colognty 
removes the resinous deposit left on the skin by 
plasters Where the skin is tender, as m the case 
of the scalp, and where at the same time the 
detergent employed cannot very readily be removed, 
borax with elderflower water may be found pre- 
ferable to the more irritating soaps as a means of 
removing scurf T Lauder Brunton. 

DETERMINATION OF BLOOD —Increased 
flow of blood to a part or organ synonymous with 
active hypercemta or cuitve congestion See Circu- 
lation, Disorders of. 

DEVELOPMENT, Arrest of— Mon- 
strosities 

DEVELOPMENTAL INSANITY.— In- 
sanity 

DEVONSHIRE COLIC. — A synonym for lead- 
colic, which has arisen from the frequency of lead- 
poisoning in that county, supposed to be aue to the 
contamination of cider with lead. See Lead, 
Poisoning by. 

DIABETES INSIPIDUS (Siafiaiyce, I walk with 
the legs apart ; a thing with outstretched 

legs, a pair of conripasses, a siphon — whence the 
idea of free flow is derived ; tnstptdusy tasteless). — 
Synon.: Polyuria j Fr. Dtabite %nstptde\ Dtabbie 
nan sucri j Gcr. Polyurta. See Polyuria. 

DIABETES MELLITUS {Zia$almy I go 
through ; and fi 4 Ai, honey).— Fr. jDtadite ; Ger. 
ZuekAamruAr, 

Definition.— Diabetes melhtus is a disease 


characterised by the presence of grape-sugar in the 
unne in quantities readily detectiole by chnical 
tests, and in most cases by polyuria and wasting. 

The normal urine contains, accord mg to many 
authors, a very mmute quantity of grape-sugar 
(glucose or dextrose) j according to Breul, between 
o 04-0*2 per cent If it contain more than this 
the condition is termed glycosuria The terms ‘ gly- 
cosuria ^ and * diabetes mellitus,’ as used clinically, 
are not synonymous The term ‘ glycosuria * is gene- 
rally restricted to the temporary appearance of sugar 
in the unne, such as may occur after the inges- 
tion of a large quantity of sugar {alimentary glycos- 
urta)y after fever, after injunes, or as a result of 
the action of toxic bodies (e g carbon monoxide), 
though many also apply the term to milder forms 
of diabetes mellitus 

Pathology. — The normal blood contains a 
fairly constant quantity of grape-sugar, o 09-0 i per 
cent This proportion is not decrea^ by starva- 
tion, nor increased by the ingestion of carbohy- 
drates ; but should the quantity of sugar in the 
blood increase, an appreciable amount of grape- 
sugar will appear in the urine 

The sugar is derived to a great extent from 
carbohydrates in the food, to a smaller extent from 
the splitting up of albuminous bodies and possibly 
also from fat The glucose and other sugars, thus 
formed from food in the digestive tract, pass through 
the portal vein into the liver ; hence the portal vein 
during digestion may contain as much as o 4 per 
cent of sugar , while a small quantity of sugar may 
pass into the chylous vessels and thus reach the 
blood through the thoracic duct 

It IS generally believed that in the liver the 
sugar is converted mto glycogen, and by most 
observers that the glycogen m liver is changed 
again into sugar and passed gradually into the 
blood ; but Pavy and others roaintam that the bver 
absorbs the sugar and prevents it from passing into 
the circulation It must further be rem^bered 
that the muscles also contain glycogen, and that 
they contain more when large quantities of 
carbohydrates are taken as fo<^ and when the 
muscle rests, but less dunng starvation and dunng 
increased muscular exercise It is generally held 
that the liver and muscles by converting the sugar 
into glycogen act as storehouses, and that the 
glycogen remains stored up to be again oxidised ; 
lat may also be formed ftom the sugar ; this also 
becomes oxidised later on 

Experimental Pathology.— If sugar appears 
m the urine there must be either an over-production 
or a diminished consumption of sugar l. Glycosuria 
may occur when excessive quantities of saccharine 
food are taken, although in healthy individuals very 
laige quantities of grape-sugar (about 200 grammes) 
may be taken bemre su^r appears in ue unne. 
If, however, the stomach be empty, a much smaller 
quantity suflices, and the same may be said if 
cane-sugar or milk-sugar be substituted for the 
glucose, while starch by itself, even m very large 
quantities, will not give nse to glycosuria. This 
form of glycosuria is named accoraing to Naun3m 
alimentary ^ycosurta e saeeharo. Much smaller 
quantities of grape-sugar suffice to give rise to 
glycosuria if certain jpathological conditions be 
present, e.g. cirrhosis of the liver, various neuroses* 
injunes to the nervous system, mental diseases* 

2. Phhridsim-Diabeies* — Phlondiin is obtained 
horn the bark of the root of apple snd cherry treei^i 
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If this substance be given to dogs, either b^ the 
mouth or subcutaneously, grape-sugar appears in the 
urine, even when the animal has been kept on a nitro- 
genous diet or has been starved. The glycosuria 
may persist for some days, though the blo^ does 
not show an increase percentage of sugar. 
Similar results have been obtained, though not 
invariably, in man. This form of glycosuria is 
looked upon by some as dependent on the kidneys, 
phloridzin being probably split up there. Klem- 
perer and others have descnbed a form of diabetes 
m man, in which they believe the glycosuria is 
due to some changes in the kidney ; in these cases 
there was no increase of sugar in the blood. 

3. Glycosuria of norvous origin ^ — According to 
the well-known experiment of Claude Bernard, 
glycosuria is produced by injury to the fourth 
ventricle, the blood containing an mcreased amount 
of si^ar. Experimental injuries to other parts of 
the nervous S3^tem, such as section of the spinal 
cord, extirpation of the first cervical ganglion, 
section of the sciatic nerve, may also produce 
temporary glycosuria. The glycosuria in these 
aises is most likely due to vaso-motor disturbance 
in the liver, thereby affecting the glycogen-forma- 
tion in the liver. In man diabetes may occur in 
various affections of the nervous system (cerebral 
hsemorrhage, tumours of the brain and other parts 
of the nervous system, multiple sclerosis, mental 
diseases, shock, traumatic neuroses, epilepsy). 

4. Pancreatic Diabetes , — Complete removal of 
the pancreas in dogs produces all the symptoms of 
severe diabetes, with increased thirst, rapid ema- 
ciation, and death. The sugar in the blo<^ is very 
much increased, the glycogen in the liver rapidly 
drainishes, and the glycosuria remains even if only 
nitrogenous food be given. If the pancreas is only 
partially extirpated, or if a portion of the extirpated 
pancreas is transplanted under the skin, no diabetes 
occurs. 

Various explanations of this form of diabetes have 
been given. The most plausible theory perhaps 
is the one which assumes that the pancreas has an 
internal secretion which exerts an inhibitory effect 
on sugar-formation, either acting directly on the 
liver-cells or indirectly through the nervous system. 
The pancreas has been found affected in various 
ways in persons who have died of diabetes, so 
that the experimental investigations on pancreatic 
diabetes are in some degree supported by the 
observations on diabetic patients. In only a few 
cases of acute pancreatitis or necrosis of the pancreas 
has sugar been found in the urine. In some of the 
cases of diabetes, however, a complete atrophy of 
the pancreas has occasionally been found ; on the 
other hand, in many cases of cancer and other affec- 
tions of the pancreas diabetes does not occur. See 
Pancreas, Diseases of. 

Etiology. — Diabetes may occur at any age from 
^ months upwards ; its fr^uency increases with 
increasing age. Men appear more frequently af- 
fected than women ; it is decidedly more common 
among Jews; and appears to have become more 
^valent generally within the last twenty years. 
The question of heredity has been frequently dis- 
cossed, and there can be no doubt that it not infre- 
quently happens that several members of the same 
mmily are affected with diabetes, and occasionally 
(me parent and one or more children ; more fre- 
quently, however, there is a family history of gout 
or renal disease, or a neuropathic predisposition. 


Schmitz and others record several cases of diabetes 
occurring in both husband and wife, but there is so 
far no evidence of the infectious nature of the disease. 
Exposure to cold and wet is also an assigned cause ; 
occasionally diabetes has been known to follow 
mental emotions, sexual excesses, external injury, 
and acute infectious diseases, especially epidemic 
influenza and malaria. Diabetes occurring in persons 
who have had syphilis does not yield to antisyphilitic 
treatment. Of greater importance is the relation 
of diabetes to : 

( 1 ) Gout, — Persons of advanced age suffering from 
gout are prone to have glycosuria ; often both affec- 
tions occur together. 

(2) Obesity. — In very stout people, especially 
women at the climacteric period, diabetes of the 
milder form is very common {Diabite gras, lipogenk 
diabetes). The diet and mode of life are said to be 
the cause of the association of these two affections, 
yet it is not known that a diet rich in carbohydrates 
suffices to produce permanent glycosuria. 

(3) Arterio-Sclerosis, — Atheroma of the arteries 
is often found in mild cases of diabetes. The cause 
of this connection is not known : atheroma of the 
mncreatic arteries may possibly account for it ; often, 
now ever, in addition to the arterial disease these 
patients suffer from cirrhosis of the liver, gout, and 
nervous affections. 

(4) Diabetes and the puerperal state. — It is a 
well-established fact that during the puerperium 
milk-sugar may appear in the urine, due to an excess 
of milk in the breast which causes the absorption of 
milk-sugar into the blood ; this is nodced when 
women suddenly stop suckling. Apart ^om this, 
true diabetes has occasionally been noticed soon 
after confinement. 

Symptoms. — The symptoms vary according to 
the severity of the affection, its causation, the age 
of the patient, and many other factors. The most 
prominent sign is of course the presence of sugar in 
the urine, and dependent on this, and varying with 
the amount of sugar, are increas^ thirst, increased 
appetite, increase diuresis, dryness of the skin, 
emaciation, and loss of muscular strength. Many 
other symptoms are noticed, some of which must be 
looked upon as complications. 

The onset is in most cases insidious ; in some, 
however, especially the so-called pancreatic form, it 
may be acute : increased thirst, increased diuresis, 
and rapid emaciation being the principal features. 

The general aspect of the patient varies according 
as we have a mild or a severe form. In the milder 
form the patient is often stout and of middle age ; 
in the severe form he is young, has lost flesh, and 
has a shrunken face and a nervous anxious expres- 
sion ; his skin is dry, pale, and in some rare cases 
may have a bronz^ appearance {diablte bronzi, 
haemochromatosis of Osier). 

The Urine. — The quantity of urine passed is in 
most cases increased, and may be the first sign of 
the disease. In slight cases the quantity passed 
varies from 100 to 200 ounces in twenty-four hours, 
in severe cases it may reach 400 ounces or more ; in 
stout people there may be no increase whatever, 
and sometimes in very severe cases, as the end 
approaches, the amount of urine may also be small. 
It is reduced by rigid diet, by certain inter-current 
affections, such as chorea, phthisis, gout, disease of 
the heart or of the kidneys, and acute febrile 
diseases ; and generally diminishes with the onset 
of diabetic coma. 



DlABlsTES MELLITUS 


379 


The colour of the urine varies with the quantity 
Mssed. In the severe cases it is pale and clear, and 
becomes opalescent on standing, owing to the growth 
of the yeast-fungus. 

The odour has, especially in the severe forms and 
just before and during the stage coma, a peculiar 
aromatic character, somewhat like the odour of 
chloroform : this is due to acetone, and is a sign of 
grave prognosis. 

The specific grca/ity is almost always increased : 
the higher the specific gravity the more severe the 
case It ranges between 1030 and 1040, but may 
reach or even exceed 1060 In some cases, espe- 
cially when complicated with Bright’s disease, the 
specific gravity may be low ; cases have been re- 
corded m which the specific gravity was below 
1008. The reaction is acid 
The charactenstic feature of the unne is the 

{ )resence of grape-sugar The best clinical tests 
or the detection of this are 
I. Fehltng^s Test — In this the reducing action 
of the grape-sugar on metallic salts in alkaline 
solutions IS made use of 

The official formula of the British Pharmacopoeia 
may be used for all qualitative analysis (Solution i, 
copper sulphate (crystals), 34 64 grammes ; sul- 
phunc acid, o 5 cc ; distilled water to make 500 cc 
Solution 2, sodium potassium tartrate, 176 grammes; 
sodium hydroxide, 77 grammes , distilled water to 
make 500 cc For use mix equal volumes of each 
solution) The solutions should be mixed when re- 
quired. The fluid thus formed is of an intense blue 
colour, clear and bright When the test-fluid is to 
be used, a^small quantity of it should first be raised to 
the boilin^-point to test its purity, as, after a time, the 
tartanc acid tends to become converted into racemic 
acid, a substance capable of reducing copper salts 
If on boiling the test-fluid no copper is reduced, 
the suspected urine should be add^ drop by drop, 
and the mixed fluid again raised to the boiling-point 
The boiling should never be prolonged, lest the 
oxide be formed without the presence of sugar If 
the sugar be present in quantity, it will throw down 
the copper in the form of a red or orange precipitate 
of the suboxide of copper The quantity of urine 
added should never exceed half the bulk of the test- 
fluid. Should the suboxide be thrown down before 
the unne is added, fresh test-fluid must be prepared 
If the urine contain less than half per cent , the 
precipitation does not take place immediately, but 
occurs as the liquid cools — in five, ten, or twenty 
minutes — and the manner of the change is peculiar 
First the mixture loses its transparency and passes 
from a clear olive-green to a milky opacity. An 
increased delicacy can be imparted to this method 
by first filtenng the urine through ammal charcoal 
until It is completely colourless A little pure water 
is then passed through the filter, and to this water 
the test IS applied in the usual way An exceed- 
ingly minute trace of sugar (o ox per cent.) can be 
detected by this procedure 

It must be borne m mind that urme rich m unc 
acid may give, if boiled for some time with 
Fehhng’s solution, a dirty greenish-brown colour 
which might be mistaken for a mmute quantity of 
sugar, and that other bodies (Isevulose, maltose^ 
pentose, ^lycuronic acid, creatm and creatmm, 
pyrocatechm and hippunc acid) behave similarly ; 
It IS therefore advisable in a doubtful case to apply 
another test, such as the fermentation-test. 

2. FermmtaHon-Test,^T\it fermentation-test is 


useful, as it is a positive test for glucose and 
therefore assists in the differentiation of it from the 
other bodies which give a reaction with Fehling’s 
solution. 

The test depends on the decomposition of glucose 
in the presence of yeast, with the formation of 
carbon oioxide and alcohoL 

The test is best earned out by takmg two 
test-tubes and placmg m each a piece of yeast equal 
m size to about one-fiftieth of the capacity of 
the tube ; one tube is filled to the bnm with the 
unne suspected of contaming sugar, and the other 
with normal urme to serve as a control expen- 
ment. The mouth of each tube is closed by an 
mdiarubber stopper, through which passes a small 
glass tube, bent twice at right angles The two 
test-tubes are mverted and put m a warm place 
(75® to 80® F.) and kept there for 18 to 24 hours. 
If sugar IS present m the unne, carbon dioxide gas 
collects at the top of the test-tube, while m the 
normal unne only a few bubbles are given off from 
the yeast, which may contain a httle gas, and the 
two test-tubes can then be readily compart. 

The test is not so sensitive as other tests, but it is 
a positive test, for if gas is given off from the 
suspected unne m excess of that yielded by the 
normal unne, we may conclude that sugar is 
present In rare cases the unne may cemtam a 
substance preventmg fermentation, and to avoid 
such a fallacy two similar test-tubes are sometimes 
used, each contaming m addition to the yeast a 
small equal amount of grape-sugar : one is then 
filled with normal unne and the other with the 
suspected urine 

3. Phenylhydrazinc-Test. — Phenylhydrazme acts 
on many sugars formmg crystallme compounds 
— osazones — and accordmg to the form of sugar 
used these compounds show variations m crystallme 
appearance, melting-point, and solubihty Phenyl- 
hydrazine acting on grape-sugar forms phenylglu- 
cosazone, a crystalline body, the crystals consistmg 
of bright yellow needles. For clmical purposes 
R T Wilhamson has devised an excellent method 
of applying this test A test-tube of ordinary size 
IS fillra for about half an mch with hydrochlorate 
of phen) 1 hydrazine (m powder), then acetate of 
sodium IS aaded for another half-mch. The test- 
tube IS then half filled with unne and boiled over a 
spirit lamp by applying the flame to the bottom of 
the tube , the powders soon pass into solution, the 
boiling IS continued for two to three minutes, and 
the tube is then allowed to stand for a short time. 
If sugar be present a yellow deposit forms at the 
bottom of the test-tube, which on microscopical 
examination is found to consist of bright yellow 
needle-shaped crystals arranged m bundles or 
sheaves. If no sugar is present only brownish 
amorphous globules or yellowish scales are found 
m the deposit The phenylhydrazine-test has the 
advantage over Fehlmg’s test that it gives no re- 
action with those bodies which give the copper- 
test with the exception of glycuromc acid, which if 
present m the urme may mve nse to a deposit of 
crystals similar to those or t^enylglucosazone. As 
glycuromc aad does not often occur in the urine, 
presence ^norally depending on the administra- 
tion of certiun drugs, the objecuon to this test is 
not of any great moment Another objection, 
however, is that the test is too sensitive, for even in 
normal urine a deposit of yellow needles may be 
obtained, although they are smaller than thecrj^tals 
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from diabetic urine. Williamson states that» with 
his modification of the test, he never found these 
yellow crystals in normal urine. It is therefore 
valuable not only as a positive but also as a n^^tive 
test, and urine which gives no reaction by this 
method may be declared free from sugar. Set 
Urinary Deposits, Coloured Plate, 

4. Examination by the polariscope is useful in 
differentiating dextrose from those bodies in the 
urine which turn the polarised light to the left 
(hevulose, glycuronicacid, iS-oxybutyric acid). The 
apparatus used is Veutske-Soleirs or a simple 
one by Zeiss. 

In examining urine in which the presence of 
sugar is doubtful and in which Fehling’s solution 
may show only very slight reduction (being tin- 
changed at first, but becoming turbid and greenish- 
yellow when Ae tube is allowed to cool), we 
should apply the phenylhydrazine-test, as a positive 
reaction with this means the presence of sugar. 
But as possibly glycuronic acid may be the cause, 
it i$ well to apply the fermentation -test. If the 
susp^ted urine causes reduction of the copper with 
Fehling’s solution, while the filtrate after the fer- 
mentation-test has been applied fails to reduce the 
copper, we may conclude that the urine contained 
sugar. See also Urine, Morbid Conditions of. 

Quantitative Analysis. — i. Fehlin^s volu- 
metric method, — This method, now in common use, 
is founded on the fact that the proportion in which 
sugar reduces copper is constant One equivalent 
of grape-sugar decomposes exactly ten of sulphate 
of copper, or 180 parts by weight of grape-sugar 
decompose 1246*8 parts by weight of sulphate of 
copper. If a standard solution of copper be used, 
it is therefore easy to determine the quantity of 
sugar in any given specimen of urine ; — The follow- 
ing is the formula for the standard solution : 
Sulphate of Copper (crystals) 40 grammes : Tar- 
trate of Potassium (neutral) 160 grammes : Liquor 
Sodas (sp. gr. 1*12) 750 grammes ; Water to 1154*5 
cubic centimetres. These should be carefully 
mixed ; or, what is better, the copper and alkaline 
solutions are made separately, so that five cubic 
centimetres of each, or ten of the mixed fluids, will 
be decomposed by *05 grammes of sugar. 

In mixing, the copper should be added to the 
alkaline solution to prevent the formation of any 
precipitate. Most specimens of diabetic urine, 
containing too much sugar for accurate testing, 
first require dilution with water ; and the most con- 
venient degree of dilation is when one-tenth of the 
fluid is urine. Next put t^n cubic centimetres of 
the mixed Fehlinpfs solution, with an equal 
quantity of water, into a small porcelain capsule. 
The porcelain capsule with its contents is to be 
placed on an iron retort-stand, at such a level that 
the flame of a spirit-lamp will easily play on the 
capsule. Meanwhile a burette, graduated from 
above downwards, in cubic centimetres, is filled up 
e^ctly to the zero in the graduated scale with the 
diluted urine. When the solution of copper is 
boiUng, the urine is added to it from the ^rette, 
drop hy drop, stirring carefiilly the while, until 
signs are shown of a decolouration of the cupric 
solution. The moment all the copper has been 
thrown down as suboxide, and all shade of blue or 
green has disappeared, the addition of the diluted 
orine is stopped, and the quantity already used read 
off on the graduated burette. A minute most be 
allowed for the suboxide to settle, but this interval 


must not be prolonged, or a faint blue colour will 
return. To ascertain the quantity of sugar in the 
urine is now a simple calculation We know that 
10 C.C. of Fehling’s solution is reduced by exactly 
•05 gramme of sugar, and we can, therefore, con- 
clude that this is precisely the amount of sugar 
contained in the diluted urine which has been 
required to reduce the Fehling’s solution. If 
therefore we divide the total amount of urine 
passed in the twentv-four hours by the actual 
amount of undilutea urine used, and multiply 
the result by the ‘05 gramme, we shall ascertain the 
number of grammes of sugar passed in the twenty-four 
hours. In all such analyses the sample examined 
should be taken from the mixed urine passed during 
the whole twenty-four hours. That passed after 
prolonged fasting is the richest in sugar, that 
passed three or four hours after a meal the poorest. 

2. Robertses fermentation-method, — The fermen- 
tation-test for sugar in urine has already been de- 
scribed. It remains to point out Roberts’s method 
for utilising the process as a quantitative test. It 
is as follows : — 

Take two twelve-ounce glass bottles. Into one 
put about four ounces of the suspected urine and add 
a piece of dry yeast, about the size of a cobnut, 
after dividing it into small pieces. Cork the 
bottle with a grooved cork to allow the escape of 
gas. Fill the companion bottle quite full with the 
same urine. Cork quite tightly, and set the two 
side by side for 20 to 24 hours in a warm place. 
By the end of that time fermentation will have 
ceased, and the yeast have fallen to the bottom. 
The specific gravity of the two specimens must now 
be carefully compared. The fermented urine will 
have lost density from two causes : firstly, the sugar 
which gave the increased specific gravity has been 
destroyed ; and, secondly, in its place have been 
formed alcohol, which is lighter than water, and 
carbon dioxide, which has escaped. Every degree 
of specific gravity thus lost represents approximately 
a grain of sugar in the ounce of urine. Thus, if 
there is a loss of twenty-five degrees of specific 
gravity, the urine would contain twenty-five grains 
of sugar in each ounce. Multiply this by the total 
num^r of ounces passed, to get the amount of 
sugar discharged per diem. This plan is convenient 
for noting the relative quantity of sugar passed day 
by day, as it can be easily undertaken by the nurse 
or friends of the patient. 

The quantity of sugar varies considerably. In 
mild cases it amounts to x or 2 per cent. , in severe 
cases 4 to 8 per cent. ; it may reach 10 and 12 per 
cent. The daily quantity varies correspondingly 
from 3CX) grains to i pound or more. 

The quantity of sugar secreted varies during the 
24 hours. It is generally less at night. It dimi- 
nishes two or three hours after food and during 
fasting; it is increased by starchy or saccharine 
food, and diminished by nitrogenous food. Of the 
various carbohydrates, dextrose, starches, dextrin, 
and maltose appear to increase the extent of sugar 
more than Isevulose, inulin, and milk-sugar (lactose), 
b\it even in the severest cases a portion of the 
carbohydrate is oxidised and not excreted as dex- 
trose. The variation in the urine with the quality 
of the diet is of great importance from a prognostic 
point : in the lighter cases the sugar will disappear 
if the food contain but a very small quantity of 
carbohydrates ; in less mild cases it will not dis- 
appear unless the diet be limited to nitrogenous 
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foods, while if the urine continues to contain sugar 
in spite of a pure nitrogenous diet, the case must oe 
looked upon as severe, for in these cases sugar is 
formed from the disintegration of the albuminous 
products in the body ; in some cases an increase of 
the purely nitrogenous diet has actually caused an 
increase in the amount of sugar passed, while m 
others starvation for 24 hours, or a diet limited to 
tat, was followed by disappearance of the sugar 

Fat and alcohol have no effect on the excretion of 
sugar. Muscular work short of fatigue diminishes 
the excretion of sugar in the earlier stages of the 
disease ; mental shock and worry increase the ex- 
cretion of sugar and often the other s)rmptoms of 
the disease as well 

Of other changes tn the urine m diabetes we must 
notice (i) that occasionally the urine contains 
laevulose, pentose, and glycogen ; (2) that, owing 
to the increase of nitrogenous food taken, urea, uric 
acid, and creatinm are generally increased, as also 
are phosphoric and sulphuric acids ; (3) that oxalate 
of lime IS often found deposited in the urine ; (4) 
that ammonia is increased in many cases from three to 
four times its normal quantity, that this has been espe- 
cially noticed in diabetic coma, and that there is a 
close relationship between its appearance and that 
of oxy butyric acid ; (5) that albuminuria occurs not 
infrequently and has not always the same signifi- 
cance. We may distinguish three different types 
In the first type, occurring especially in mild cases 
among the old, and in more severe cases among the 
young, traces of albumen appear from time to time, 
and if a deposit is found this shows, besides mycelium, 
spores, epithelial cells, and a few hyaline casts. 
The albumen in such cases is of no great significance 
In a second senes of cases we have to do with 
diabetes complicated with nephritis This is often 
of the chronic interstitial vanety and occurs espe- 
cially m gouty middle-aged persons In these cases 
we often find granular casts, and the urine has a 
low specific gravity moreover the sugar gradually 
becomes less and may eventually quite disappear 
with the progress of the case, and all the symptoms 
of a granular kidney develop In a third series of 
cases the albumen appears with the presence of 
acetonuria either before or with the onset of diabetic 
coma, and is often of grave prognostic omen In 
these cases it is probably due to an irritation of 
epithelial cells of the convoluted tubes by a toxic 
agent Naunyn on the other hand states that he 
has observed many cases of diabetes with acetonuna 
going on for a long time without showing any 
albumen. 

Diabetic acidosis (acid intoxication) • / 3 -oxybuty- 
nc acid, aceto-acetic acid, acetone (acetonuria) It 
is now admitted by most clinicians that in severe 
cases of diabetes, and especially in diabetic coma, 
abnormal acids are formed, the best known of 
which is the / 3 -oxybutyric acid, which easily splits 
up into aceto-acetic acid, and this again into acetone 
and carbonic acid. See Urine, Morbid Condi- 
tions of. 

The presence of / 3 -oxybutyric aad may be 
detected as already indicated when the diabetic 
urine after complete fermentation rotates the plane 
of polarised light to the left, or when the amount of 
sugar determined by Fehling*s method is consider- 
ably higher than when estimated by the polarisco^ 
For clinical purposes it is suffiaent to test tor 
aceto-acetic acid oy Gerhardt’s test, which consists 
in the addition of a few drops of Liquor ferri 


perchloridi to the urine, which causes at first a 
cipitation of the phosphates, which on forther addi- 
tion of the perchloride dissolve again, the unne 
assuming a claret-red colour This reactitm is 
often found m the severe cases of diabetes and 
almost always m diabetic coma, and should be 
looked upon as a grave sign. Both the breath df 
the patient and the unne have a peculiar sweet 
smell like chloroform, and this is due to acetone 
which may easily be detected m the unne and m 
the breath, and is often so strong that it pervades 
the whole room and can be perceived at some dis- 
tance from the patient 

It must be noted that if a patient be taking a 
compound of salicyhc acid the unne gives with 
perchlonde of iron a purplish-brown colouration, 
which IS especially noticed when the urme is diluted. 
Moreover such unne does not possess the character- 
istic odour It is further to be borne m mind that the 
aceto-acetic acid reaction may be noted m other 
affections besides diabetes, such as affections of the 
digestive tract, chronic alcoholism, Graves’s disease, 
and hysterical vomiting 

The skin — The skin in many severe cases is dry 
and harsh, contrasting with the peculiar soft and 
velvety appearance sometimes seen m diabetes 
insipidus ; m some cases however the skm feels 
moist, and perspiration may be excessive Sugar m 
the sweat has been noticed in a few cases. In one 
case It has been found in the tears Pnintus is 
common and ceases with the disappearance of 
sugar from the urine ; it is not often general but is 
usually confined to the genital organs (vulva, glans 
penis, prepuce, scrotum) ; pruritus of the vulva with 
Its attendant excoriation is often one of the first 
signs of diabetes in stout women Bronzing of the 
skin m rare cases has been noticed 

The skin and subcutaneous tissue are often the 
seat of various other changes which are either due 
to the presence of sugar, to the disturbance m the 
circulation, or to other as yet unascertained causes. 
The most common of these changes are . erythema 
and eczema, especially of vulva, glans penis, urticaria 
(rare), psoriasis, boils, carbuncles, and gangrene; 
the latter may occur spontaneously, after slight 
injury, or as a sequence of slight inflammation of 
the skin or cellular tissue . in most cases of gangrene 
lumen of the arteries is diminished by atheroma, 
and the blood supply consequently deficient ; hence 
the intermittent limping {claudication mtemnitente) 
noticed by Charcot This consists in the sudden 
onset of pain in the legs when walking quickly, 
sufficient to produce marked limping and temporarilj? 
to prevent the patient from walking Rarer s^- 
ptoms are perforating ulcers, more or less localised 
oedema, and xanthelasma See Xanthoma, 

Digestive system, — Thirst and dryness of the 
mouth, especially m severe cases, are early and 
prominent symptoms ; they are unrelieved by the 
quantity of fluid taken, however lai^ The appe- 
tite IS often but by no means always increased, and 
the patient is often troubled with gastric catarrh and 
other digestive troubles; the bowels are usoall) 
constipated , occasionally there is diarrhoea, often 
due to the non-assimilation of the nitrogenous and 
fatty food, but sometimes to tubercular enteritis. 
Severe gastric pam and vomitm^ are often the first 
symptoms of approaching diabetic coma. 

There is very little saliva secreted, and itsreactloc 
is usually acid ; the gums are often red and spongy ; 
the teeth often become carious without givmg nst 
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to much pain, and drop out as the disease progresses ; 
the tongue appears large, red, clean, and hssured ; 
the tonsils may become the seat of abscess or 
gangrene ; white deposits due to the growth of 
mngus are seen on the mucous surface of the mouth 
and pharynx ; while the breath has in severe cases 
a peculiar sweet odour due to acetone. 

The stomach, in rare instances, may be dilated ; 
the gastric juice is free from sugar, unless carbo- 
hydrates are taken ; and the quantity of free 
hydrochloric acid varies, being occasionally absent 
for some time. The liver may be found enlarged : 
in many cases this is due to fatty or cirrhotic changes 
unconnected, or only remotely connected, with the 
disease; in others (according to Frerichs) the 
enlargement is due to active hypersemia of the liver. 
Gall-stones have not infrequently been noticed in 
diabetic patients ; in a few cases passt^e of a gall- 
stone has been followed by disappearance of the 
diabetic symptoms. 

Respiratory system. — Pulmonary tuberculosis is 
one of the most common complications of diabetes, 
and it may be said that more than one-third of the 
cases of diabetes die from phthisis. It is often 
latent and may run a rapid course with early and 
extensive excavation. Other pulmonary complica- 
tions are gangrene, which also may run a rapidly 
fatal course ; broncho-pneumonia, and acute 
croupous pneumonia which occasionally gives rise 
to few subjective signs, but is almost always fataL 

Circulatory system. — The heart is usually un- 
affected, though hypertrophy and dilatation are 
occasionally met with. Towards the termination of 
the case the heart’s action is often very weak and 
feeble, and the heart is then found small and 
atrophied. 

Atheroma of the arteries is very common among 
the older patients, but is not dependent on the 
glycosuria. It is a cause of the anginal attacks and 
cardiac asthma so frequently noticed in diabetic 
patients. 

Blood. — Opinions are much divided on the com- 
position of the blood in diabetes. Without going 
into minute details, it may be affirmed that the 
blood, though alkaline, is less alkaline than normal, 
that during the diabetic coma and in very debilitated 
subjects the percentage of water is generally slightly 
diminished and the specific gravity of the blood 
somewhat increased ; that the red blood-corpuscles 
are increased as well as the glycogen ; that fat, in 
the form of fine fat-drops, may be present in the 
severe cases, and sometimes to such an extent that 
the blood may have a pink colour, and on standing 
a creamy sediment ; and that the sugar in the blood 
is increased, reaching, according to Pavy, *27 to 
*57 Mr cent. Williamson descril^s a simple method 
of distinguishing diabetic from non -diabetic blood : 
a drop of diabetic blood is added in definite pro- 
portion to an alkaline solution of methylene blue ; on 
heating this mixture the blue colour will be dis- 
charged. 

Nervous system, — E^betic patients arc often 
subject to nervous affections of the most varied kind. 
Commencing with the peripheral nerves we notice 
frequently cramps in the calf-muscles, myalgia, 
neuralgic pains in the distribution of one or more 
spinal nerves, especially the sciatic nerve ; while 
typical multiple peripheral neuritis has been observed 
repeaterUy : this often affects the lower extremities, 
the patient complaining of weakness in walking and 
of sensory disturbances (pain, par^thesia of peri- 
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pheral nerves). The knee-jerks are absent, the 
affected muscles arc wasted, and vaso-motor and 
trophic disturbances (perforating ulcer) are occa- 
sionally superadded. Regarding the knee-jerk, it 
must noted that it is generally absent in the more 
severe cases, apart from any other signs of peripheral 
neuritis. 

Affections of the spinal cord, such as tabes dorsalis 
and disseminated sclerosis, may occasionally precede 
the appearance of diabetes, but only rarely occur as 
complications of it. Changes, however, have been 
found in the posterior columns, when during life 
there were few if any spinal symptoms, and these 
changes are comparable with similar changes noticed 
in severe exhaustive and constitutional diseases, such 
as pernicious anaemia and cancer. See Combined 
Degenerations of the Spinal Cord; and 
Insanity in Special Diseases. 

Cerebral complications, which may cause hemi- 
plegia or monoplegia, are often due to haemorrhage, 
or to softening resulting from the atheromatous con- 
dition of the arteries or due to some toxic agent 
which causes the symptoms without producing 
any recognisable lesion ; on the other hand, when 
a cerebral tumour is present, it is generally the 
cause of the diabetes. When diabetes and epilepsy 
occur together, the latter may be either the cause 
or the result, or bear no relation to the former. 

Organs of Special Sense . — I. Bye . — Soft cataract 
is a common lesion in severe cases and runs a fairly 
rapid course. Albuminuric retinitis occurs in cases 
complicated with albuminuria, but in non -albu- 
minuric cases retinitis is occasionally observed, 
characterised either by punctiform haemorrhages 
scattered over the retina, by small bright patches 
near the centre of the retina or near the optic disc, 
or by a combination of these two forms. Defective 
accommodation is often noticed, and, according to 
Hirschberg, is an early symptom of diabetes. 
Haemorrhagic glaucoma, iritis, purulent keratitis, 
and atrophy of the optic nerve are met with rarely. 

2. Bar. —Kuhn draws attention to the frequent 
occurrence of furunculosis of the external ear and 
rapidly developing otitis media. See Boils. 

Diabetic Coma. — By the expression ‘diabetic 
coma ’ is meant a group of symptoms in which coma, 
followed by death, is the prominent feature. It 
forms one of the most serious and most frequent 
complications of diabetes, about half the number of 
cases of diabetes dying from diabetic coma. It 
may come on early or late in the disease, and occurs 
more frequently in persons under forty years of age. 
Of exciting causes one may note muscular fatigue, 
shock, anxiety, obstinate constipation, su&en 
change from the non-diabetic to the diabetic diet, 
or some intercurrent disease. In many cases the 
symptoms come on suddenly ; in others they are 
preceded by a rapid loss of flesh, a tendency to 
drowsiness, some gastric derangement, the charac- 
teristic odour of acetone in the breath, or the 
presence of aceto-acetic acid in the urine. In many 
cases the appearance of a large number of finely 
granular or hyaline casts in the urine immediately 
precedes the onset of the coma. 

In by far the largest number of cases the onset of 
the symptoms is more or less sudden. The patient 
complains of pain in the abdomen, with vomiting, 
restlessness, and mat languor. These symptoms 
are soon followed by dyspnoea ( ‘ air-hunger * of 
Kussmaul), the breathing becoming deeper, but 
not more frequent. Drowsiness follows, and this 
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gradually develops into coma. The characteristic 
odour of the breath often pervades the whole room, 
the pulse becomes quick and small and the tempera- 
ture sub-normal, the patient’s appearance is pale 
and occasionally cyanotic, the tongue is dry, there 
IS often constipation, the pupils generally react till 
deep coma has set in, twitching or convulsions 
occasionally occur, while the urine shows the 
characters already mentioned. The coma deepens, 
and death takes place from I2 to 48 hours after 
the onset When the coma is fully developed, 
death almost invariably follows. In some cases, 
especially if large doses of alkalies are given, the 
symptoms stop ^ort of the coma, and improvement 
— often, however, of only temporary character — 
may follow 

Besides this form of diabetic coma, which has been 
called the dyspnoeal form, there is a second type in 
which there is sudden collapse, probably due to 
failure of the heart, and a third in which the symptoms 
resemble acute alcoholic intoxication 

The pathology of diabetic coma has been studied 
by many observers, and it is only within the last few 
years that a more satisfactory explanation of the 
symptoms and their causation has been found 

The symptoms suggest some form of intoxication, 
and this view is supported by the absence of any 
recognisable lesions found after death, except 
perhaps hyaline and necrotic changes in the renal 
epithelium The constant presence of acetone and 
aceto-acetic acid in the breath and in the urine drew 
the attention of observers to these substances Large 
doses of both of them may, however, be taken with 
impunity, and they may occur in other affections 
without producing symptoms of coma. As both ace- 
tone and acetic acid are derived from / 3 -oxybutync 
acid, and as this body has been found in very large 
quantities in the urine of persons suffering from dia- 
betic coma, Stadelmann fixed upon this acid as the 
causal agent of the coma According to him, and he 
is supported by many other observers, there is m 
these cases an mcreased production of acid (actdhsts) 
The acid is believed to combine with alkali and is m 
this form secreted by the unne. The quantity of 
alkali in the body necessary to neutralise the acid 
is thereby diminished, and hence the quantity of 
ammonia m the urine is considerably increased. 
The presence of the increased amount of ammonia 
and of large quantities of jS-oxybutync acid in all 
cases of diabetic coma, and the experiment of 
Whither, who by giving animals large doses of 
hydrochloric acid produced coma with dyspnoea, 
support this view. 

Among other explanations of diabetic coma may 
be mentioned that of Schmitz, who regards the coma 
as the result of intoxication due to putrefactive decom- 
position of the albumen in the intestme, and that of 
von Noorden, who believes that the active agent con- 
sists of toxic substances which cause destruction of 
the protoplasm of the organism with the formation 
of oxybutync acid 

Course, Termination, and Prognosis, — 
The severe form of diabetes, occurring mostly 
in the young, and accompanied by profuse glycos- 
uria and marked emaciation, agamst which no 
dietetic treatment a^ils, generally runs a course of 
some months or even a year or two, and then termi- 
nates fatally. Some of the acute pancreatic cases may 
terminate within a few weeks after the onset of the 
symptoms. 

Toe prognosis is better in the milder forms 
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occurring in older people, in persons presenting a 
gouty history, or sunering from chronic renal dises^ 
or who have partaken of large quantities of carbo- 
hydrates, and in cases in which a small amount of 
sugar IS excreted. When there is no loss of weight 
and the patient observes a careful diet, the sugar 
often completely disappears, and even if it does not, 
the patient may live for many ^ears, not much in- 
convenienced by the glvcosurla. Cases are not 
rare in which sugar has been present m the urme 
for 15 to 20 years, and in which death took place 
from some intercurrent affection. Milder forms of 
diabetes may undergo complete cure. In other 
cases the glycosuria b^omes mtermittent. In a few 
apparently cured cases the symptoms, especially if 
dieting be neglected, reappear ; and m others the 
mild form of diabetes may, under similar conditions, 
change into the severe type 

Pathological Anatomy. — Numerous lesions 
have been found in persons who have died of diabetes^ 
but they are not constant, and have generally been 
due to complications or mtercurrent af^tions The 
nervous system and the pancreas are chief scats of 
the causal lesions. According to Hansemann the 
piancreas is found affected m about 50 per cent of 
the fatal cases, the lesions being atrophy and 
cirrhosis, calcuh, <^tic degeneration, and cancer of 
the pancreas, and haemorrhagic pancreatitis. In 
the nervous system, tumours, cysts, haemorrhage, 
oedema of the brain and of the meninges, mmute 
changes m the medulla, cord, and sympathetic 
nerves have been found The changes in the lungs, 
liver, heart and kidneys have alr^y been men- 
tioned 

Treatment — Prcphylactu treatment , — Persons 
with a family predisposition to diabetes, or who arc 
very stout or gouty, should restrict the carbo- 
hyarates m the diet, especially if by taking about 
100 grammes of grape-sugar for a few days tem- 
porary glycosuria is thereby produced (von 
Noorden) 

Curative — The principal treatment of diabetes 
IS the dietetic treatment ; but while our object must 
be to render the urine free from sugar, we must 
never forget the importance of maintaming the 
nutrition and general condition of the patient 

In mild cases this object is often easily attained 
bv excluding carbohydrates from the ^et, and 
if after a few weeks the sugar has completely 
disappeared, fruit, with the exception of ^pes, 
and milk m not too large quantities may be 
permitted, since the patient after the si^r has 
disappeared can better assimilate a certam amount 
of carbohydrates. Such cases should remain under 
treatment for some time ; the urme should be 
examined daily, that any reappearance of the sugar 
may be checks. The weight of the patient should 
be carefully watched so as to detect any decrease 
of the body-weight In dieting the patient it 
IS important to take into account not only the 
quantity of food but also the quality according 
to Its heat-giving value. In many of the mild 
cases, in persons above forty, the sugar will dis- 
appear at (Hice, even though carbohydrates are not 
entirely excluded In the more severe cases a 
stnet diet is necessary for a considerable time 
before the sugar disappears, and even then, with 
the allowance of a smaU quantity ^ carbo- 
hydrates, the sugar reappe^ though in small 
quantity. But as a strict diet for a long period is 
often not well borne, we may, after a ume, allow 
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some carbohydrates, provided the weight does not 
diminish and the patient does not begin to feel 
w^. Phthisical ^tients do badly on a strict diet. 
In the severe (»ses, even with a strict diet, the 
sugar does not completely disappear. 

When such a patient comes under treatment 
a strict diet should be instituted gradually \ but 
if after this has been continued for soine days the 
patient^s weight steadily diminishes, or if the urine 
shows the characteristic reaction with perchloride 
of iron or any other symptom of acid intoxication, 
the patient should be allowed carbohydrates, 
including milk, fruit, and vegetables, and, at the 
same time, large doses erf alkalis should be given. 
In order to raise the heat-giving power of the food 
and to produce the necessary calorific effect, fat in 
various forms should be given in considerable 
quantities. 

Articles of diet ^ Animal and nitrogenous food . — 
Butcher’s meat, fiesh-meat of various kinds, poultry, 
game, and fish may be taken in any form ; also 
tongue, bacon, potted beef, preserved meats, sar- 
dines, beef-tea, broth, and soup (liver, oysters, 
cockles, and mussels, owing to the large amount of 
glycogen they contain, should not be taken ; also 
thie interior of crabs and lobsters). Eggs form a 
useful form of food on account of the nitrogenous 
and fatty nature of their contents. 

Milk is also useful, but as it contains 5 per cent, 
of lactose caution is necessary. In mild cases 
fairly large quantities may be given ; in the severe 
cases the milk should be limited to alwut one pint. 
The urine should be carefully watched, for while in 
many cases the milk has no effect on the excretion 
of sugar, in others the glycosuria may increase with 
the administration of milk : in these cases the milk 
should be stopped. 

Cream^ which contains much less lactose and a 
good deal more fat than milk, should be freely taken 
with or without milk. 

Fatty food is, as already stated, most essential to 
maintain the body- weight of the patient, and should 
be given in various forms — butter, cream, cheese, 
suet, and eggs. The patient should also take oil 
either in the form of salad-oil with his meals, or 
cod-liver oil after food. 

Vegetable Foods. — Cane- and grape-sugars should 
be avoided ; milk-sugar is less injurious, while 
small quantities of lavulose, according to Grube 
and Hale White, may be given in the milder 
cases. As the sugar in many fruits consists chiefly 
of kevulose, thei^ may be allowed with cream, 
especially cooking-apples, raspberries, stewed 
gooseberries, peaches, apricots, and melons. When 
not sweet enough, saxin should be added. Nuts, 
cocoa-nuts, and almonds may be freely given, but 
chestnuts, dates, figs, currants, dried raisins, prunes, 
and plums should be prohibit^. 

The substitutes for sugar are Saccharine, Saxin, 
and Dulcin. 

Starsh is less injurious than sugar, but in all 
severe cases it should be avoided. Of vegetables, 
potatoes, rice, sago, tapioca, groats, arrowroot, 
macaroni, p^, haricot beans, turnips, carrots, 
beetroot, artichokes, and vegetable marrow are 
prohibited. 

The following v^etables may be allowed freely ; 
salad (mustard and cress), Brussels sprouts, spinach, 
sorrel, cucumber, mushrooms ; other vegetables 
like celery, onions, and French beans may be 
allowed in many cases. 


Bread , — The ordinary (wheaten) bread contain- 
ing about 50 per cent, of carboh)^rates is a most 
unsuitable article, and as the patient cannot take 
his food for any length of time without bread, sub- 
stitutes for ordinary bread have been devised ; but 
it must be remembered that there is no diabetic 
bread which does not contain carbohydrates: in 
many of them the quantity is only less, in some it 
is even more, than in the ordinary bread. If the 
patient is therefore to be strictly dieted, bread should 
be entirely excluded. After a time small quantities 
of toasted bread may be allowed. Of the sub- 
stitutes for bread, gluten -bread prepared from 
gluten-flour is best known, although many of the 
specimens of gluten -flour are very rich in carbo- 
hydrates ; almond-bread and almond-cakes are 
preferable. Saundby gives the following direc- 
tions: one pound of ground almonds, four ^gs, 
two tablespoonfuls of milk, a pinch of salt. Beat 
up the eggs, and stir the almond-flour, divide into 
twelve flat tins, and bake for about fifteen minutes 
on a moderate oven. Cocoa-nut may be made into 
biscuits and cakes. Aleuronat— a powder containing 
80-90 per cent, of vegetable albumen, and only 7 

E er cent, of carbohydrates, is a useful article of diet, 
ut it can only be made into bread by the addition 
of an equal quantity of wheaten flour. Soja-bread 
made from the flour of a bean used in Japan is 
recommended by some, but according to Attfield 
the flour contains 30 per cent, of carbohydrates. 

Beverages. — Tea, coffee, aerated waters, light 
wine containing very little sugar, such as bordeaux, 
hock, moselle, and the Hungarian wines, dry 
sherry, whisky and brandy may be allowed, and are 
often useful, partly because they enable the patient 
to take fatty food, and partly on account of their 
calorific value. Cocoa, chocolate, and the sweet 
wines, such as port, madeira, champagne, and 
lemonade containing sugar, should be forbidden. 

General management and hygienic treatment , — 
The patient should avoid all mental worry and 
excitement, take a fair amount of exercise without 
over-fatiguing himself, clothe himself in wool to 
avoid getting cold, and have warm baths. 

A mild sunny climate is often beneficial. Slight 
cases and those in which there is a gouty diathesis 
may be sent to Carlsbad, Vichy, or Neuenahr. 

Medicinal treatment , — Drugs are of no great use, 
but many have been recommended. The most 
useful are opium and its alkaloids, codeine and 
morphine. Pavy strongly recommends codeine, 
given at first in half-grain doses several times 
daily, and gradually increased till 10-15 grains are 
taken daily. Other drugs to be mentioned are : 
the alkalis, arsenic, auinine, sodium salicylate (in 
gradually increasing doses), salicylate of bismuth, 
jambul, and phenazone(antipyrine) — strongly recom- 
mended by French observers. Pancreatic prepara- 
tions have not given any encouraging results. 

If the onset of diabetic coma suspected, large 
quantities of bicarbonate of sodium (50-150 grains 
three times daily) should be given, an ordinary diet 
ordered, and alcoholic stimulants administered. If 
there is any constipation, this should be relieved by 
enemata or castor oil. Should the symptoms of 
diabetic coma set in, other m^sures besides these 
have been recommended, such as the inhalation of 
oxygen, the intravenous injection of normal saline 
solution or of solution of sodium carbonate to the ex- 
tent of 3-4 pints. See Saline Solutions, Infu- 
SION OF. Julius Drischpeld. 



DIAPHORESIS 

DIAPHORESIS (8t£l, through ; and ^op4», I 
convey). — The act of perspiring. The term is gene- 
rally applied to perspiration artificially induced. 

DIAPHORETICS (Std, through; and I 

convey). 

Definition. — Remedies which mcrease the 
secretion of sweat When the increase is so great 
as to cause the perspiration to stand in beads upon 
the surface, they are usually termed sudortfics* 

Enumeration. — The principal diaphoretic mea- 
sures are— The Vapour-Bath, Turkish Bath, and 
Wet Pack ; Warm drinks, Warm Clothing ; Jabo- 
randi, Pilocarpine , preparations of Antimony ; Ipe- 
cacuanha ; Opium and Morphine with their prepara- 
tions ; Resorcin, Aconite, Guaiacum, Salicin and 
Salicylates, Senega, Camphor ; Sulphur ; Ammonia 
and Its Carbonate, Acetate, and Citrate ; Alcohol ; 
Ethers (especially Nitrous Ether) ; and Chloroform. 

Action — The secretion of sweat usually consists 
of two stages, namely, a free supply of blo^ to the 
sweat-glands, and the abstraction from it of the 
materials for sweat by the cells of the gland These 
two processes sometimes occur independently of 
each other In fevers the supply of blood to the 
glands IS abundant, but they do not always secrete, 
although experimentally a rise in the temperature 
of the olood induces sweating ; and a similar condi- 
tion is observed in belladonna-poisoning. Bella- 
donna and atropine possess the power of paralysing 
the secretory nerves of the sweat-glands, just as they 
do those 01 the salivary glands, and thus the skin 
remains dry, although the cutaneous vessels are 
much dilated In collapse the cutaneous glands 
secrete a profuse cold sweat, due to the stimulating 
effect of venous blood on the central mechanism, 
though the supply of blood to them is deficient. 

The secreting cells appear to be under the m- 
fluence of nerves, by exciting which secretion occurs 
The centres for the secretory nerves of the sweat- 
glands appear to be situated m the spinal cord, and 
in the medulla oblongata. The fibres seem to run 
in the same path as the vaso-motor nerves. The 
secretory nerves of the sweat-glands may be excited 
directly by stimulation of the nervous trunks in 
which they run , and the sweat -centres may also be 
reflexly excited by irritation of vanous sensory 
nerves Certain substances, such as picrotoxin, 
nicotine, and carbonic acid, seem to stimulate the 
sweat-centreS ; while other drugs, such as pilocar- 
pine,, either act upon the terminations of the secre- 
tory nerves in the sweat-glands, or possibly 
on the secreting structures themselves. Several 
remedies, at the same time that they excite secre- 
tion, likewise increase the flow of blood through 
the skin, rendering it redder, warmer, and more 
vascular Others, again, excite the secretion at the 
same time that they diminish the cutaneous circula- 
tion. Diaphoretics have therefore been divided 
into two classes, the former kind being term^ 
stimulant^ and the l&ttet seddftvi diaphoretics. The 
exact mode in which each drug already enumerated 
produces diaphoresis has not yet been ascertained ; 
but antimony, ipecacuanha, and jaborandi are clawed 
as sedative aiaphoretics, and all the others as stimu- 
lating ones. The supply of blood and the secretion 
of sweat are both mcreased by the application 
of warmthi b^ the motion of warm fluids, and by 
the action of jaborandu 

Uses.— D iaphoretics are employed to increase 
the flow of blood to the surface, ana possibly to aid 
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the elimination of excrementitious products in in- 
ternal congestion, such as catarrh of the respiratory 
passages or digestive tract, and in febrile conditions 
generally. In fevers, the cutaneous circulation is 
generally active, and the so-called sedative dia- 
phoretics are then useful, although acetate of am- 
monia and nitrous ether are largely employed Dia- 
phoretics are also used to mcrease the elimination of 
water by the skin, and thus lessen the accumulation of 
fluid m dropsy, or to relieve other excretmg oi^ns, 
such as the kidneys m albummuria and diabetes 
insipidus, or the intestines in diarrhoea. In these 
cases stimulant diaphoretics are indicated. 

T. Lauder Brdnton. 

DIAPHRAGM, Diseases of the — For pracu- 

cal purposes these may be conveniently dismissed 
according to the following arrangement : — 

1. Physical Interference with the Dia- 
phragm, AND Displacement 

2. Functional Disorders, (a) Paraiysu, 
{b) Spasm 

3 Organic Lesions (a) Injury, Perforatum, 
and Rupture — Diaphragmatic liemia (b) In» 
flammation, acute or chronic, {c) Muscular Rheu* 
mat ism Atrophy and Degeneration, {e) Mor- 

bid Formations, 

I Physical Interference with the Dia- 
phragm, AND Displacement — The diaphragm 
is frequently interfered with by morbid conditions 
within the chest or abdomen, which impede its 
movements, displace it more or less, either upwards 
or downwards, or render it tense and stretched. 
The entire structure may be thus affected, or cmly a 
portion of it, such as one lateral half or its central 
part. The chief thoracic conditions by which the 
diaphragm may be thus affected are pleuntic effu- 
sion, empyema, pneumothorax, emf^ysema of the 
lungs, abundant pericardial effusion, enlargements 
of the heart, and tumours within the diest Chrome 
contracting affections of the lung and pleura tend to 
draw it upwards. Pleuntic adhesions, actmg alone, 
tend to depress it. The principal atdommal con- 
ditions which may raise the diaphragm are a dis- 
tended stomach, tympanites, asates, pentomtis, 
pregnancy, large faecal accumulations, and tumours 
or enlarged organs, which attain considerable dimen- 
sions, especially ovanan, hepatic, splenic, or renal 
tumours It sometimes happens that the ^phragm 
IS interfered with both from its thoracic and its 
abdominal aspects. Tight lacing may materially 
embarrass and alter the position of this structure. 

Symptoms. — A sense of uneasiness and discom- 
fort IS often experienced around the lower part 
the chest, amounting sometimes to considerable 
tension or tightness. There is not any actual pain, 
but in some instances, where the diaphrara is much 
pushed down, the patient complains of a pamful 
sensation referred to the ensiform cartilage, as if the 
attachment of the diaphragm at this point were 
bein^ severely dragged upon. The act of respira- 
tion is impeded, and this seems to be the cause of 
the discomfort expenenced. ^ A sensation fluently 
complained of Iw patients is that they cannot take 
a fiill breath. Respiration may be much homed, 
or oppressed and laboured ; and not uncommonly 
the normal relation between the thoraoc and aliM 
dominal movements is markedly altered, and the 
diaphragm may so act as to draw in the lower part 
of the chest-walls in inspiration. In acute pentomtis 
the movements almost cease and breathing becomet 

cc 
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wholly thoracic. Occasionally a kind of spasmodic 
cough or hiccough seems to be excited by the tension 
of me diaphragm produced by certain conditions. 
The act of coughing is also rendered more difficult 
and less effectual 

The actual position of the different parts of the 
diaphragm in a particular case can only be deter- 
mined by carefully noting the ph3^ical signs afforded 
by the structures above and below it. 

2. Functional Disorders. — The affections of 
the diaphragm included within this group are (a) 
Paralysis ; and (^) Spasm. It will be under- 
stood that in the cases now under consideration 
there is no structural change in the diaphragm itself. 

a. Paralysis. — The diaphragm is completely 
paralysed when the spinal cord is destroyed at the 
origin of the phrenic nerve, whether as the result of 
injury or disease. If one or both phrenic nerves be 
injured or compressed, one lateral half or the whole 
of the diaphragm will be paralysed, according as 
one or both nerves are involved. This structure 
may also be implicated in diphtheritic paralysis; 
lead-palsy; and hysteria. See Phrenic Nerve, 
Diseases ol 

Symptoms. — Where paralysis of the whole dia- 
phragm is suddenly produced, death speedily ensues 
trom the impediment to the respiratory function 
resulting therefrom. If the paralysis is brought 
about gradually, or if only part of the structure is 
involved, there may be a subjective sensation of a 
want of power to breathe; while the respiratory 
movements may be hurried and shallow. When 
the patient is at rest, breathing is often quite easy, 
but any exertion causes it at once to become fre- 
quent, and brings the extraordinary muscles of re- 
spiration into play. Physical examination shows 
that, if a deep inspiration be taken, the epigastrium 
and hypochondria sink in instead of protruding, 
while during expiration these r^ions bulge out again. 
If only one half of the diaphragm is affected, this 
abnormal movement is unilateral. Coughing and 
sneezing cannot be performed efficiently, and sputa 
cannot be easily expelled ; while the abdominal acts 
for which a tense diaphragm is required, such as 
defaecation or vomiting, are also ineffectual or im- 
practicable. A pecuBar dysphonia has been de- 
scribed, in which the voice loses its power as the day 
advances, becoming at last a mere cracked whisper. 
The lower parts of the lungs tend to be more or less 
collapsed and congested ; and if bronchitis sets in, 
the patient is in grave danger. 

b, Spaain. — The diaphragm may be the seat 
either of clonic or tonic spasm or cramp. The dis- 
order may depend upon disease of the nerve-centre 
at the origin of the phrenic nerves ; irritation of these 
nerves in their course ; direct excitation of the dia- 
phragm ; or reflex causes. Tonic spasm is most 
strilungly observed in cases of tetanus ; of poisoning 
by strychnine ; or of hydrophobia. A form of 
asthmatic attack has also been attributed to this con- 
dition of the diaphragm; and it may result from 
immoderate laughter. 

Symptoms. — Tonic contraction of the diaphragm 
gives rise to severe pain, and a sense of constriction 
in the corresponding region, which may come on in 
paroxysms; clonic spasms also originate painful 
sensations after a time, which may be^me very con- 
siderable. Hiccough is probably du^ mainly to a 
cl^c spasm of the diaphragm {see Hiccough). If 
this striMture should berome rigidly fixed, respiration 
is gravely interfered with, and the patient soon 


presents the phenomena of asphyxia, which will end 
mtally if the spasm is not relieved. In the form of 
asthma supposed to be due to diaphragmatic spasm, 
expiration is very difficult and greatly prolonged, 
inspiration being short and abrupt ; the lungs are 
distended ; great distress is felt ; and there may be 
signs of impending death from suffocation. A spas- 
modic cough may be due to clonic spasm of the 
diaphragm. 

3. Organic Lesions.- These may be briefly 
considered in the order in which they were enume- 
rated at the commencement of this article. 

a. Injury, Perforation, and Rupture— DIa- . 
phragmatic Hernia. — The diaphragm may be 
perforated, lacerated, or ruptured in connection with 
various forms of injury, such as crushing accidents, 
fractured ribs, penetrating wounds, or gunshot 
injuries. Should the patient recover, a permanent 
opening may be left. Rupture of the diaphragm 
may also occur from violent strain, as of persistent 
retching, or during parturition ; and from the effort 
to conceal or suppress the cries of pain in parturition. 
In medical practice perforation of this structure may 
be met with as a congenital condition ; as the result 
of the bursting of some fluid -collection through it, 
such as an empyema, pulmonary abscess, a sub- 
diaphragmatic, hepatic, renal, or other abscess, or 
a hydatid cyst ; or from its destruction in the progress 
of some organic lesion, such as malignant disease, 
an aneurysm, or a chronic gastric ulcer. It may 
occasionally occur independently of these causes, 
owing to the yielding of a weak portion of the dia- 
phragm, especially between the attachment to the 
ensiform cartilage and the seventh rib. Congenital 
perforation is rare, but a considerable portion of the 
diaphragm may be thus deficient. The size and other 
characters of the perforation differ much in different 
cases. If it is produced by the opening through the 
diaphragm of a fluid-accumulation, this fluid escapes 
from the abdominal into the thoracic cavity, or vice 
versa, the latter being exceptional ; in other instances 
portions of the thoracic or abdominal organs pass 
through the perforation, constituting forms of dia- 
phragmatic kernia. The stomach and colon most 
frequently pass through the diaphragm. In rare 
instances the small intestines, spleen, or other struc- 
ture form part of the hernia. 

Symptoms. — To recognise clinically a perforation 
or rupture of the diaphragm is generally no easy 
matter. In cases of sudden and extensive rupture, 
there will probably be grave collapse and speedy 
death, and the patient may present marked rpsus 
sardonicus^ Often there are no symptoms refer- 
able to the diaphragm, though there may be signs 
indicating that its functions are more or less impeded. 
The occurrence of sudden perforation may be known 
from the previous existence of some condition likely 
to cause this event, such as empyema, or an ab- 
dominal abscess or hydatid tumour ; the supervention 
of acute pain, accompanied by indications of shock 
or collapse, and the disappearance or modification 
of the signs of the original morbid condition ; 
followed by the development of phenomena revealing 
that fluid has passed through the diaphragm, and 
accumulated in the thoracic or abdominal cavity, 
as the case may be, or that some secondary affection 
has been set up as the result of the perforation, such 
as peritonitis or pleurisy. A fluid-collection may, 
however, penetrate the diaphragm, without giving 
rise to any very evident disturbance. When an 
oigatt passes through this structure, the symptoms 
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present, if any, are more likely to be associated with 
this organ than with the diaphragm, and physical 
examination may possibly detect the displacement. 
In the case of hernia of the stomach already referred 
to, the chief symptom was urgent vomiting, which 
occurred immediately after taking any food or drink. 

b. Inflammation — The serous coverings of 
the diaphragm are not uncommonly involve m 
cases of acute pleunsy, pericarditis, or peritonitis 
respectively, and the inflammatory process may 
penetrate its structure through the lymphatics 
Acute inflammation of the substance of the dia- 
phragm may further arise from injury, direct 
irritation, septicaemia, or without any evident 
cause. The anatomical conditions observed are in- 
creased vascularity and sometimes ecchymosis , the 
formation of lymph upon its surfaces, or exudation 
into its substance , softening and degeneration of 
Its muscular tissue or central tendon , or, in rare 
instances, suppuration, an abscess forming in the 
substance of the diaphragm, or pus collecting under 
one or other of its serous coverings. Ulceration 
and gangrene have been noticed in exceptional 
instances Chrome inflammation of the diaphragm 
may occur, leading to a fibroid change in its 
muscular portions, either by extension from neigh- 
bouring structures, or as the result of chronic local 
irritation 

Symptoms — The symptoms of acute inflamma- 
tion of the diaphragm are generally very obscure. 
The condition may be indicated by severe con- 
strictive pain in the region of this structure, 
obviously increased by breathing, so that the respira- 
tion becomes instinctively thoracic, as well as hurried 
and shallow , and also much aggravated by coughing, 
defjecation, or any other act which disturbs the 
diaphragm, as well as by movements of the trunk, 
and pressure over the epigastrium Sighing, hic- 
cough, painful dysphagia, risus sardonicus, and 
violent delirium are other symptoms described. 
The patient is obviously distressed, and has more or 
less fever. If an abscess form, this may burst 
either into the chest or abdomen, and thus lead 
to secondary pleurisy, peritonitis, or pericarditis 
Chronic inflammation and its consequences may 
possibly be suspected from a want of free movement 
in the diaphragm, associated with conditions likely 
to originate this change ; but it could scarcely be 
recognised clinically with any certainty 

Muscular Rheumatism — This affection is 
characterised by pain referred to the diaphragm. 
So long as this is kept at rest, there may be no dis- 
comfort, but deep breathing causes considerable 
pain, so that the respiration is carried on m a 
shallow manner, and may be entirely thoracic. 
Such acts as coughing or defaecation cause much 
pain and a sense of aching 
d Atrophy and Degeneration —The dia- 
phragm may be involved in the course of progres- 
sive muscular atrophy; it may also be atrofSiied 
from causes which produce general wasting; or 
undergo senile atrophy and degeneration ; or be 
similarly affected from local causes, such as inter- 
ference with Its blood-supply from vascular de- 
generation, want of action, or after chronic mflam- 
mation. Fatty and fibroid d^eneration are the 
chief forms met with. Brawny induration has been 
noticed in scurvy. These conditions tend to give 
rise to more or less evident interference with the 
functions of the diaphragm, which in extreme cases 
amount to their total cessation, diaphragmatic 
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breathing being rendered impossible, the symptoms 
being then the same as when the diaphragm is 
paralysed. In cases of progressive muscular atrophy 
the mtal termination may arise from this cause. 
There is no pain, but uncomfortable sensations may 
arise from the impeded respiration. 

e Morbid Formatlona — The diaphragm is 
occasionally the seat of malignant disease, being 
involved by extension from some neighbouring 
structure. Syphilitic and other non-malignant solid 
growths have in rare instances been found in it 
Parasitic formations may also occur m it — such as 
hydatids, cysticercus, and Tnchma spiralis Tuber- 
culosis may involve the diaphragm. Possibly 
malignant disease might be indicate by signs of 
impeded diaphragmatic movements, with localised 
pain, accompanying indications of cancer in other 
parts The implication of the diaj^agm m 
trichinosis may also be recognised m some instances 
by severe pains, spasmodic contractions, and senous 
interference with diaphragmatic respiration In 
most cases, however, the presence of any morbid 
growth in connection with the diaphragm cannot be 
diagnosed during life. 

Diagnosis —In addition to the indications giva 
in each section, it may be noted generally thax 
Rontgen rays are of considerable service in the 
diagnosis of disorders of the diaphragm. Its posiUon 
and movements can be readily observed on the 
fluorescent screen. 

Treatment — But little can be done m most 
cases in the way of direct treatment. One of the 
most obvious indications is to get nd, if possible, of 
any condition which is mechanically displacing it, 
or impeding its movements, and preventing it from 
performing its functions In the next place, any 
disease of which the condition of the diaphragm is 
but a part must receive due attention, such as fwo- 
gressive muscular atrophy, central nervous dise^, 
diphthentic paralysis, lead-poisoning, hysteria, or 
trichinosis. Collapse or shock due to a sudden 
diaphragmatic lesion must be treated on the usual 
principles Painful affections might be relieved by 
local applications of dry heat, fomentations, support 
by a bandage, or anodynes ; and if acute mflamma- 
tion IS suspected, a few leeches might be applied. 
Paralysis or spasm of the diaphragm may call for the 
employment of electrical treatment, applied through 
the phrenic nerve ; and various remedies are found 
useful in hiccough See Phrenic Nerve, Diseases 
of; and Hiccough 

Frederick T. Roberts. 

DIAPHRAGMATIC HERNIA. — .SIm Dia- 
phragm, Diseases of the. 

DIARRHCEA I flow away). — Synon. . 

DeJl%txto\ Ahn Fl%ixus\ Purging; Fr. Cours de 
Ventre % Divo%ement\ Ger. DerlMixhfail^ Bcmck- 
Jluss ; Dutchlauf, 

Definition —A frequent and profuse dischRige 
of loose hr of flmd aivine evacuations, mthout 
tenesmus, due to increased secretion of fluid into 
the intestine, or diminished absorption of fluid from 
it, or to increasedpenstalsis of the large intestme. 

.^Etiology. — T he causes todiarrhoBa 
are individual peculiarity ; childhood— especially the 
period of flist aentition ; the climacteric pmod ; and 
hereditary or aoc^uired weakness of ue dig^ve 
organs. — The causes maybe thus classified s 

I. Direct trritoHm of tko tnUsteem by : («) AM in 

cca 
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excess, or of improper quality— for example, salted 
meat, shell-fish, sour unripe fruit, and vegetables— 
diseased, decomoosed, or imperfectly masticated ; 
the products of multy digestion prematurely passing 
the pylorus ; imperfectly elaborated and fermenting 
chyme ; impure water ; or imperfectly fermented 
malt-liquors. Acute diarrhcea, especially in hand- 
fed infants, is very frequently caused by milk— the 
irritant effect being due either to undigested casein, 
to the products of acid or alkaline fermentation, to 
the formation of poisonous ptomaines, or to the 
presence of bacteria, (i/) Furtive medicines and 
irritant poisons, {c) M*crobic poisons, (ct) Bile, 
excessive or acrid, (e) Faces, retained. (/) En- 
tozoa — lumbrici, taeniae, trichinae, and entophyta — 
mycosis enteralis. (g) The contents of a ruptured 
abscess or hydatid cyst. (A) Intestinal lesion — such 
as tubercular or other ulceration. 2. Defective 
hygiene. — Diarrhoea may arise from the dwelling 
being damp, cold, dark, and unventilated ; or from 
foul emanations from decaying organic substances, 
especially animal matter, sewage, or faecal collections. 
3. Chills, climatic variations, h^c. Diarrhoea has 
been attributed to insufficient clothing ; sudden ex- 
posure to cold and damp ; chills, as from wet feet, 
and damp bed or clothing ; and rapid variations of 
temperature, such as hot days and cold nights. 4. 
Nervous disturbances, for example, depressing emo- 
tions — fright, grief ; neuralgia, dentition, and other 
causes of reflex disorder. 5. Defective absorption 
with augmented peristalsis of the small intestines, so 
that the food is passed unaltered — lienteric diarrhaa. 
6. Symptomatic in various morbid states, for instance, 
in passive congestion of the portal vein from disease 
of the liver, heart, or lungs ; peritonitis, especially 
puerperal ; organic disease of the intestines— ulcera- 
tion (simple, stercoral, typhoid, tubercular, can^ 
cerous), lardaceous degeneration, enteritis, acute or 
chronic ; cholera ; tyj^oid fever ; dysentery ; occa- 
sionally in pyaemia, septicemia, measles, scarlatina, 
confluent small-pox, malaria, gout, Bright’s disease 
(its later stages), and in anaemia and exhaustion, 
as from over-lactetion, phthisis, cancer, Addison’s 
disease, Hodgkin’s disease, l)rmphosarcoma of the 
bowel, exophthalmic goitre, leuchaemia, and other 
affections. 

Frequently diarrhoea arises from the combined 
action of several exciting causes, as when the disease 
is efxdemic during summer and autumn. Pollution 
of air, water, and food by foul emanations from 
organic matter decomposing in very hot weather, 
overcrowding, food (and especially fruit) in a state 
of incipient decay, excessive heat, and chills, may 
then collectively determine the result. In children 
the exalted irritability of the nervous system during 
dentition predisposes to diarrhoea from slight deter- 
mining causes. In several forms of diarrhoea fer- 
mentation of the intestinal contents plays an impor- 
tant part — e.g. in infantile and summer diarrhcea. 

Description and Varieties. — Diarrhoea may 
be broadly divided into the acute or occasional, and 
the chronic forms; and the numerous clinical and 
pathological peculiarities of different cases arc con- 
veniently grouped into typical varieties. The general 
effects, varying according to the intensity and dura- 
tion of the flux, are mainly these ; — Emaciation, and, 
ill children, also arrest of growth — ^the weight either 
diminishing or ceasing to be progressive ; anaemia ; 
dericcation of the tissues from the rapid draining of 
seram from the blood — hence the thirst, and the 
very concentrated, add, and even albuminous urine 


observed when there is a copious watery outflow 
from the bowels, as in choleraic and similar forms 
of diarrhoea. 

It will be expedient to describe briefly the princi- 
pal forms of diarrhoea. 

1. Irritative Diarrhoea.— Synon. 
crapulosa {CuWen ). — Simple flux from direct irritation 
of the intestines is the most common variety of 
diarrhoea. The evacuations, usually preceded by 
severe griping pains, are at first foeculent and usually 
foetid and sour, then watery. In children (especially 
hand -fed) they are often like pale clay or putty, 
or they contain dense masses of undigested casein 
before being loose ; after evacuation they frequently 
become greenish, like chopped spinach, from con- 
tact with very concentrated acid urine converting 
the brown colouring matter of the bile into green 
biliverdin ; or they are dark green when passed, 
and may be so acrid as to excoriate the anus, the 
genitals, the inner parts of the thighs, and even the 
heels. Fever is usually absent. 

Diarrhcea from irritation is frequently a prelimi- 
nary stage of the inflammatory, dysenteric, and 
choleraic varieties. 

2. Inflammatory Dlarphoea. — Synon. r 

Diarrhcea — When the causes of simple 

irritation excite inflammation of the mucous mem- 
brane of the bowels, fever sets in, and the diarrhoea 
increases. Usually the evacuations become more 
serous, and contain shreds of fibrin or mucus or 
pus. Before the attack passes off the large bowel 
IS apt to be the main seat of inflammation ; then 
the motions are scanty, frequent, more mucous or 
glairy, contain streaks of blood, and are passed with 
severe straining. At the same time the skin is hot 
and dry. 

3. Choleraic Diarrhoea.— Synon. : Thermit 
diarrhaa. — This form prevails in hot weather. The 
onset, indicated by vomiting and purging, is usually 
sudden. At first the vomited matters are mucous 
and bile-tinted, and the dejections are faeculent — 
both quickly, however, becoming more and more 
abundant, watery, and colourless. The copious 
and incessant outflow of serum may in a short time, 
and especially in children, induce a striking resem- 
blance to the symptoms of Asiatic cholera — a drawn, 
sunken, and cyanotic appearance, fall of tempera- 
ture, scanty secretion of urine, insatiable thirst, and! 
cramps. Even in extreme cases, however, the 
fluids from the stomach and bowels are rarely free 
from bile, and are not so like rice-water as in true 
cholera. The collapsed algid condition, as a rule, 
rapidly gives place to recovery in previously healthy 
adults, while it is apt to become fatal in delicate 
children, children prematurely weaned, the debili- 
tated, and the aged. Rarely, the cold stage being 
outlived, the patient becomes hot, and passes into a 
state of stupor, with either bilious vomiting or 
purging and tympanites— the typhoid stage. In 
children death is almost invariable if the cold stage 
exceeds twenty-four hours. Ste Choleraic 
Diarrhcea. 

4. Nervous Diarrhoea.— The peristaltic move- 
ments and the activity of the glands of the alimen- 
tary canal are often increasea by causes operating 
through the nervous system. Diarrhoea from 
mental, and especially emotional, di^urbance is 
the most common example. Even a chronic loose- 
ness roa3r be maintained by debility of the nervous 
system, induced by worry and anxiety. Exalted 
innervation of the bowels may be natural, a prone- 
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ness to diarrhoea from slight exciting causes having 
always existed ; or acquired, when, for instance, 
a dux once established is apt to be maintained. 
The instability of the nervous system during the 
periods of rapid development and of the climacteric 
change predisposes to it It is often an important 
factor in chronic diarrhoea. The intestinal nerve- 
centres may become so sensitive (as in delicate 
children) that every meal, however small, may 
induce an immediate call to stool, the motions being 
liquid or pultaceous, and pale, but otherwise 
healthy, Tne peristaltic movements may be even 
so increased as to ]?urry the food through the 
stomach and bowels, so that it appears unchanged 
in the stools Time is not allowed for digestion or 
absorption to be even begun. This form has been 
termw Dtarrhaa henterica, and is most frequent 
in children before the period of the second dentition. 
Indigestion is the usual cause in adults The 
appetite is, as a rule, voracious ; and debility may 
become extreme 

5 Morning Diarrhosa —This form is not 
uncommonly met with, and is characterised by 
frequent action of the bowels in the early morning 
or forenoon, the disturbance usually ceasing during 
the latter half of the day It occurs in association 
with alcoholism, dilatation of the stomach, and 
irritability of the sigmoid flexure of the colon. 
Usually It IS not severe, but is persistent and does 
not yield readily to treatment. 

6 Vicarious Diarrhesa — Embarrassment or 
suppression of the functions of the skin, kidneys, or 
lungs may lead to the bowels performing additional 
excretory work. The flux thus set up is salutary, 
because compensatory. Diarrhoea from chills (sup- 
pressed perspiration) is a common instance, while 
that from renal and pulmonary causes is less fre- 
quently observed, and may be misconstrued by the 
practitioner , for inasmuch as diarrhoea diminishes 
the quantity of urine, the causal influence of renal 
disease accompanied by diminution in the amount 
of water passed in producing diarrhoea may easily 
be overlooked Even when forewarned, the ob- 
server may at times— especially when the urine is 
free from albumen — find it difficult to determine 
whether the diarrhoea is a cause or an effect of im- 
perfect renal elimination . a distinction having all- 
important bearings on the treatment The ursemic 
and elirainatory character of it may be easily decided 
when the kidneys are known to be diseased ; not 
so, however, when the only thing ascertainable is 
scanty urine, or total suppression of urine in an 
elderly patient. Diarrhoea from pulmonary embar- 
rassment generally affords relief to breathing and 
cough. ^The chronic looseness of some gouty 
patients is also eliminator) . when it is checked, 
gout IS apt to advance, and the health to suffer. 

7 Diarrhoea fhom Meohanioal Conges- 
tion. — Draining of serum into the bowels is a 
common result of overloading of the portal vein 
from an impediment to the flow of blooa, either in 
the vein itself, the vena cava, or the right side of 
the heart. 

8. Chronic Diarrhoea,— Synon. : Cachectic 
diarrhcea,~CYixon\c diarrhoea is friK^uently, if not 
generally, unconnected with intestinal lesions. It 
may be maintained by chronic catarrh of the intes- 
tines, or by an exhausted and impoveri^ed state of 
the system, as in inanition, either from insufficiency 
of foM or from enfeebled digestion, or in chronic 
wasting diseases, such as syphilis, malaria, or scurvy. 
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The flux increasing, the debility on which it 
depends thereby perpetuates itself, and this viaout 
circle tends more and more to destroy life by 
anaemia and exhaustion, and even after apparent 
recovery the diarrhoea has a strong disposition to 
relapse. These clinical features of chronic diarrhoea 
are well illustrated by the malady which, from the 
paleness of the stools, 1$ commonly known in India 
as ‘White Flux* [see PsiLOSis). When accom- 
panied by fever and night-sweats, chronic diarrhoea 
IS nearly always due to intestinal tuberculosis 

Diagnosis.— The different forms of diarrhoea 
may be readily distinguished from each other by a 
careful consideration of the causes and symptoms. 
The diseases most apt to be mistaken for diarrhoea 
are epidemic cholera, dysentery, and mucous 
irntation of the bowels from retention of faeces. 

{a) Cholera^ in its less definite forms, may re- 
semble bilious diarrhoea and choleraic diarrhoea. 
The probability in favour of it may be determined 
by the absence of ordinary causes of diarrhoea, the 
paleness and watery character of the stools, tormina 
being slight or absent, the suppression of urme, and 
the early exhaustion The presence of bile in the 
stools IS always in favour of aiarrhoea. Vomiting is 
more frequent in cholera ; when it occurs in diar- 
rhoea the vomited matter usually contains bile and 
undigested food, while in cholera it is a colourless 
fluid 

(^) Dysentery is usually characterised by fever, 
tormina, and tenesmus, and frequent scanty muco- 
sanguinolent evacuations Sometimes, however, 
in the early stage, the motions are copious, watery, 
and fieculent, as in ordinary diarrhoea ; but the 
presence of tormina and tenesmus, and tenderness 
in the regions of the csecum and sigmoid flexure, 
indicate the dysenteric nature of the disease. 
Chronic diarrhoea may be distinguished from chronic 
dysentery by the absence of a history of acute 
dysentery, and of mucus and tenesmus, and by the 
less frequent discharge of blood in the evacuations. 

(r) Mtuous imlcUton of the bowels from retention 
of faeces may induce a condition resembling diar- 
rhoea-frequent, thin, muco-feeculent evacuations, 
which are, however, shown, on inquiry, to be 
somewhat scanty, and voided with straining. Set 
Constipation ; Deprecation, Disorders of ; and 
Intestinal Obstruction. 

Treatment. — (a) Dut and Hygune, — In acute 
or occasional attacks of diarrhoea, everything should 
be taken in small quantity, and tepid or cold, never 
hot. Farinacea— arrowroot, sago, nee, tapioca, 
flour, and the like — are useffil, and may be taken 
in milk, or in chicken- or mutton-broth, or weak 
beef-tea Animal broths — and especially beef-tea — 
when concentrated, or in large quantity, are apt to 
aggravate dianhoea. Demulcent dnnks— white of 
egg in water or milk, rice-, barley-, or arrowroot- 
water; and astnngent liquids— mfusion of dned 
whortleberries or roasted acorns, red light wmes— 
may be given. Brandy is often of servme, and may 
be given m an aromatic water or with the fannacea. 
Lime-water with milk is in many cases of much 
value. 

Rest in bed secures a uniform warmth of skin, 
and favours the cessation of diarrhoea. 

In children, errors of feeding should be corrected. 
Lumps of casein m the motions and infrmtiie diar« 
rhcea should be treated by sterilising, or partly 
peptonising, the mUk, and by adding thin arrow-* 
root, barley-water, or lime-water ; and by regu^ 
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lating the time between meals, providing a wet- 
nurse, or sutetituting the milk of a goat or ass for 
that of the cow. The feeding-bottles, when not in 
use, should be kept in a solution of boric acid. 
Sometimes, however, milk must be given up, and 
barley-water or thin rice-water, sweetened by 
saccharin or milk-sugar, or albumen-water substi- 
tuted. The abdomen should be protected by a 
flannel bandage, and the feet and legs by warm 
clothing. See Infants, Diseases of ; and Denti- 
tion, Disorders of. 

Inasmuch as in chronic diarrhoea the flux is 
perpetuated by the debility and anaemia which it 
mduces, and by the activity of intestinal digestion, 
it has become a leading principle of treatment to 
prescribe food rich in materials for the construction 
of the blood and the tissues, and almost wholly 
disposed of by the stomach. Hence the happy 
results frMuently observed from a diet exclusively 
animal, either raw or lightly cooked, the digestion 
of which may be aided by hydrochloric acid, alone 
or with pepsin. Individual peculiarity may be 
gmtifled, and variety obtained, by the use of 
mutton, veal, chicken, pigeon, and game. Beef, 
the tough parts of veal, and pork are as, a rule, to 
be avoided. Milk and farinacea are gradually 
permitted during the progress towards recovery, but 
the period during which they should be interdicted 
may require to be very prolonged — even months. 
The treatment with raw meat^ strongly advocated 
by Trousseau and Niemeyer, has been successfully 
applied to nearly every variety of chronic diarrhoea, 
but especially to that obstinate form occurring from 
the time of weaning to the close of the first dentition. 
The meat may be pounded into a pulp or finely 
minced ; then mixed with salt, sugar, fruit-jelly, or 
conserve of roses ; or diffused through clear gravy 
soup, or chocolate made with water or wine ; or 
the juice may be extracted from it by pressure. 
Notwithstanding the prohibition of other food, it is 
best to begin with a small quantity, and to increase 
it gradually. The only drink allowable is water 
containing white of egg. Trousseau found opium 
in small doses, chalk, and bismuth, at and between 
meals, to assist this regimen. When a restricted 
animal diet causes loathing, or aggravates the flux, 
other varieties of food may be added, and the feeding 
should be as generous and varied as possible, and 
adapted to the digestion of the individual. Articles 
of diet appearing undigested in the motions should 
be avoided. Low and damp situations should be 
exchanged for dry and open ones. Warm clothing, 
flannel next the skin, and flannel waist-belts 
should be worn. Chronic diarrhoea (lienteric and 
chronic tropical diarrhoea) has also been successfully 
treated by a strict milk-diet and rest. 

{b) Medicinal Treatment , — A routine prescription 
of asti^gents is much to be deprecated. When the 
flux is moderate and salutary — for example, 
removing undigested or indigestible materials or 
irritating secretions, relieving an engorged portal 
vein, or supplementing a suppressed secretion— it 
may be left uncontrolled by medicine, or may be 
encouraged by Uxatives, such as castor oil, rhubarb, 
or a saline aperient, combined with a mild sedative, 
such as henbane or opium. As a rule, the treat* 
of diarrhoea should begin by removing irritating 
substances from the alimentary canal by laxatives, 
guarded by small doses of opium ; and astringents, 
such as chalk-mixture with kino, catechu, haema- 
toayluip, and opium, should be held in reserve and 


not resorted to until intestinal disinfectants (see 
below) have been tried. Castor oil in small doses 
is by far the most useful remedy for children, as well 
as for adults. For the forrncr it should be emulsi- 
fied in gum and syrup, for the latter in yolk of egg ; 
and as occasion requires it may be combined with a 
small opiate, for example, compound tincture of 
camphor, or tincture of opium, in proper doses. 

In ckoleriform or summer diarrhoea, the best results 
are obtained from castor oil guarded by a small dose 
of laudanum at the commencement, and repeated if 
the disease is severe ; while astringents and opiates 
alone are withheld until the bowels are relieved of 
offensive materials, as in the later stages, the stools 
being copious and watery, griping and distension of 
the abdomen absent, and the tongue clean. 
Vomiting should be encouraged by copious draughts 
of warm water, and, if need be, by emetics of 
mustard or ipecacuanha. In children, when the 
motions are colourless, profuse, and incessant, it is 
best to give Hydrargyrum cum Creti in small doses 
every hour or two, and a very small enema of starch, 
containing acetate of lead or sulphate of copper with 
laudanum, which may be repeated if necessary. 
Remedies which arrest abnormal intestinal fermen- 
tation (such as salicylate of bismuth, naphthaline, 
calomel in small repeated doses, perchloride of 
mercury, potassio-mercuric iodide, carbolic acid, 
resorcin, salol, salicylate of sodium) are of great 
service in the treatment of infantile and summer 
diarrhoea. Dr. Luff prefers the following formula : 
Ijb Liquoris hydrargyri perchloridi mxij. ; potassii 
iodidi gr. f ; chloral hydratis gr. j. ; aquae ad 5j. ; 
to be given every four hours to infants up to six 
months, and the dose to be doubled for children of 
more than one year old. In the cold stage, there 
have been recommended mustard-baths (for twelve 
or fifteen minutes, several times a day) ; emetics 
(ipecacuanha 2 to 3 grains twice or three times in 
twenty-four hours) ; diffusible stimulants (ether in 
syrup every hour or half-hour). In the stage of 
reaction, saline aperients or calomel in small doses 
may be given ; white of egg in water as a drink 
throughout ; and, vomiting having ceased and 
diarrhoea being established, bismuth, chalk, or lime- 
water. 

In nervous diarrhoea the first indication is to 
allay reflex excitability by the bromides ; or, these 
failing, by opium. When diarrhoea is excited by 
food, the dose should be given shortly before meals. 
In lienteric diarrhoea arsenic is invaluable. Mal-di- 
gestion should be treated according to the indications 
{see Digestion, Disorders of). Occasional doses of 
castor oil — alone, or with bismuth or small doses of 
opium or henbane— are useful in clearing away fer- 
mentable matters. Astringents should only be pre- 
scribed after the failure of these or similar measures. 

Morning diarrhoea is best treated by avoiding the 
ingestion of liquids during the late afternoon and 
evening, all fluids being taken during the early part 
of the day. The consumption of alcohol must be 
avoided or strictly limited. 

In vicarious diarrhoea the skin should be made 
to act freely by warm baths, or hot-air or vapour- 
baths. In renal disease counter-irritation across 
the loins, di^talis, and nitrate of potassium may be 
likewise indicated. The diarrhoea should not be 
arrested or even checked unless it be profuse and 
exhausting, especially after restoring or augmenting 
the action of the skin and the kidneys ; it is some- 
times advisable to encourage it. 
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Dtarrkota from passive congestion of the portal 
vein is to be met by treatm^ the cause, for example, 
disease of the heart, by digitalis, iron, and other 
remedies. 

The Hux of chronu diarrhoea (lienteric and the 
chronic tropical diarrhoea known as sprue or psilosis) 
cannot, as a rule, be stopped altogether by as- 
tringents only— the evacuations while thus retained 
may decompose, and induce flatulence and colic, or 
fever The general health should be restored and 
anzemia removed , the secretions will then generally 
improve and the diarrhoea subside Tonics — iron, 
arsenic, quinine, strychnine — may be aided by 
astringents — mineral acids, opium, bismuth, chalk, 
or hsematoxylum The best preparations of iron 
are iron-alum — 3 to 5 grains, and liquor fern 
pernitratis — 10 to 40 minims Ipecacuanha and 
taraxacum are useful when the skin and liver are 
inactive from l to 3 grains of powdered ipecacuanha 
may be given night and morning 2 or 3 minims 
of the official tincture of podophyllum three or 
four times a day is indicated when the motions 
are watery, pale, or high-coloured, and passed with 
severe cutting pains Saline purgatives m the early 
morning have been recommended — 2 drachms of 
sulphate of sodium, sulphate of magnesium, or soda 
tartarata on the first day , then i drachm for four- 
teen days, dissolved in a small bulk of water, with 
avoidance of fluids after the dose The profuse 
sweating and colliquative diarrhoea of hectic fever 
IS best met by ha^matoScylum and diluted sulphuric 
acid, or opium with astringent mineral salts — 
nitrate of silver, sulphate of copper, or acetate of 
lead- given by the mouth or rectum 

Suppressed secretions, particular cachexijs, dis- 
turbed innervation, congestion of the portal vein, 
and organic diseases of the intestines, form special 
indications for treatment when diarrhoea is present 
George Oliver 
Wilfrid Edgecombe. 

DIATHESIS (5iaT(677/ui, I dispose) — A morbid 
constitution, predisposing to the development of a 
particular disease See Constitution, with which, 
in a somewhat more limited sense, this term is 
synonymous 

DIATHETIC DISEASES. — Constitutional 
diseases See Constitutional Diseases 

DICROTISM (Si's, double , and KpSros, a stroke) 
IS a term applied to the second great wave of the 
pulse This dicrotic wave, or dicrotism, is due to 
a second expansion of the artery which occurs 
during the diastole of the ventricle The pulsus 
bisfertens of the old authors was a pulse in which a 
second beat became perceptible to the finger ; an 
occurrence observed occasionally as an antecedent 
of haemorrhage, and also in the course of fevers. 
The second beat perceived by the finp;er is not al- 
ways the true dicrotic wave, but may in some cases 
be an exaggerated tidal wave. This is the wave 
perceived in the high arterial tension sometimes 
antecedent to haemorrhage. Dicrotism is favoured 
by a low state of artenal tension, by elastiaty 
of the artenal coats, and by quick and strong ven- 
tricular Contractions. It is central in its origin, 
and IS a secondary wave of pressure produced in the 
blood-column by the elastic recoil of the aorta after 
its distension by the blood injected at each ven- 
tricular systole. The recoil of the aorta causes the 


wave to spring towards the periphery from the 
closed aortic valves as a point (tappuu See PULSS. 

B. Walter Foster. 

DIET.— Definition. — The term ‘diet * as here 
employed may be understood to express the refla- 
tion of food to the reqmrements of health and the 
treatment of disease 

General Principles. — In order to properly 
sustain life, a diet must consist of a nght apportion- 
ment of the following ahmentary pnnciples : — 

1. Nitrogenous prmciples (proteids, &c.). 

2 Non-nitrogenous pnnciples (fets, carbohy- 

drates, &c.) 

3 Inorganic materials (saUne matters and water). 

Milk may be regarded as furnishing us with a 

typical dietetic representative of all these prmciples. 
'The egg also holds a like position, and, as all the 
parts of the young animal are evolved from it, must 
needs comprise all the materials for the develop- 
ment and growth of the body 

The required prmciples are contamed in food 
denved from both the animal and vegetable king- 
doms, and the diet may be drawn from either , but, 
looking to man’s general mchnation and the con- 
formation of his digestive apparatus, it may be 
assumed that a mixed diet is that which is best 
fitted for his subsistence 

The standard diet framed by Moleschott has been 
accepted as furnishing a model of what may be 
considered the requisite proportion of aliment for 
a person of average weight under exposure to a 
temperate climate, and dunng the performance of a 
moderate amount of muscular work He gives the 
following weights of dned food-stuff's — proteid, 
4 5 oz , fats 29 oz. ; carbohydrates 14 2 oz. ; 
salts I oz 

This, It will be seen, furnishes a supply of about 
23 ounces of dry solid matter, of which one fifth is 
nitrogenous If we reckon that ordinary food 
composed of bread and meat contains about 50 per 
cent of water, then 23 ounces will correspond to 
46 ounces of solid food m the condition m which 
It is consumed To complete the ahmentary in- 
gesta, a further quantity of from 50 to 80 ounces 
of water may be assumed to be required to be 
taken daily under some form or other. 

Looked at from the followmg pomt of view, it 
will be seen that an admixture of animal and 
vegetable food more economically supphes what is 
wanted than either kind taken alone, unless the 
adjustment should be made wnth the proper ap- 
portionment of fat as a representative of a non- 
nitrogenous article It is estimated that for a 
man of medium weight, performing a moderate 
amount of work, about 300 grains of nitrogen and 
4,800 grains of carbon are required to be introduced 
daily mto the sjrstem with the food, to compensate 
for the outgomg of these elements that occurs. 
Now these amounts of the two elements are yielded 
approximately by 2 lbs. of bread and f lb. of meat 
— that is, 44 ounces of sohd food, of which about 
one fourth consists of animal matter. If the lean of 
meat only were consumed, rather over 6 lbs. would 
be needed to furnish the requisite amount of carbon, 
and there would be a very large surplus of un- 
utiliaable nitrogen { while if bread only were 
taken, the amount necessary to supply the requisite 
quantity of nitrogen would be rather mote than 
4 lbs., and this contains nearly double the amount 
of carbon wanted. 
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In Older to preserve health it is necessary that a 
portion of the food consumed should be in the 
ir^ state, and this applies to both animal and 
vegetable food. There may be no lack of quantity, 
and yet disease and death may be induced hy 
inattention to this fact. See Scurvy. 

Climate induences the demand for food, and 
instinct leads to the adaptation of diet to the 
requirements that exist. Not only is there a 
correspondence between the amount of food required 
and the inclination for taking it, but the nature of 
the food selected is in harmony with the require- 
ments. The dwellers in the arctic regions, besides 
eating a large amount, consume much fatty food, 
which ^elds a large proportionate supply of heat 
on oxiaation in the body. In the tropics, on the 
other hand, it is upon vegetable products, largely 
composed of carbohydrates, that the native inhabi- 
tants mainly subsist. 

Labour necessitates a supply of food in propor- 
tion to the amount of work done. The employer 
finds that the appetite of a workman may be 
taken as a measure of capacity for work-in other 
words, that a falling off of the appetite means a 
diminished capacity for the performance of labour. 

It was formerly thought that the energy required 
for muscular work could only be obtain^ from the 
ingestion of proteid food ; but it is now known 
that carbohydrates and fatty food can be utilised for 
supplying the energy for muscular work, and that 
under ordinary circumstances the greater part of the 
eneiw required for muscular contraction is so 
supplied from the non-nitrogenous portion of the 
diet. 

Persons who lead a sedentary and indoor life 
naturally require less food than those engaged in 
active work, and less should be consumed oy them 
to prevent the system becoming clc^ged with effete 
products, which act perniciously in various ways 
upon the body. The food should also be largely 
constituted of non-nitrogenous principles, as these 
tax the excretory organs less than the nitrogenous. 

The diet of infants is a branch of dietetics the 
importance of which can scarcely be overrated. 
The proper food during the first period of infancy 
is that which has been provided by Nature for the 
youn^ of mammals— namely, milk. Up to about 
the ^hth month the infant is designed to be sus- 
tained solely by its parent’s milk. The teeth, 
which ordinarily begin to show themselves about 
this time, indicate that some solid food should 
now be given, and one of the farinaceous pro- 
ducts is the most suitable with which to com- 
mence. Bread, baked dour, plain biscuit, or one 
of the numerous kinds of nursery-biscuits that are 
made, may with sterilised cow’s milk be employed 
for a time as a substitute for the former food. By 
the ninth month the child should be entirely weaned. 
Custard- pudding and gravy or beef-juice are next 
added to the dietary. As the child advances 
through its second year, and the teeth become more 
developed, meat may be given. If the mother 
cannot suckle the child and a wet nurse can- 
not be obtained, cow’s milk is the readiest and 
usual substitute. It riiould be dilated to twice its 
bulk with water, and to each pint of the milk and 
water about three-quarters of an ounce of lactose 
and the same qusmtity of lime-water should be 
add^, and the mixture then boiled or efficiently 
Merilised by heat After the first few weeks the 
infiust should be fed only every three hours. Ass’s 


milk and diluted goat’s milk not infrequently prove 
digestible when cow’s milk does not ; there are 
however many efficient methods of preparing the 
latter, thus in |;reat measure obviating the necessity 
of obtaining milk from other sources. As the child 
grows the proportion of milk is gradually increased. 
Scrupulous cleanliness and regularity must be 
observed. * Neglect of these precautions is the cause 
of much disease. See Atrophy, General. 

Therapeutical Applications.— The applica- 
tion of the principles of dietetics may be success- 
fully brought into use in the treatment of corpu- 
lency and thinness. A diet rich in nitrogenous 
matter, conjoined with exercise, promotes the 
growth of muscle, but the fat undergoes no increase. 
The conditions most conducive to an increased 
accumulation of fat are a diet rich in either fat or 
carbohydrates (provided the requisite amount of 
nitrogenous matter be present for affording what is 
wanted for the reparative operations of life), ex- 
posure to a warm atmosphere, and inactive habits. 
A supply of fat in a direct manner leads to an in- 
creased deposition of fiit in the system, but the 
carbohydrates require in the first place to undergo 
assimilative change before they can be applied in 
the same direction. Notwithstanding this, it has 
been shown that carbohydrates are much more 
prone to lead to fatty accumulation than the fats 
themselves. 

The details of the dietary to be prescribed where 
the aim is to produce increased stoutness and an 
improved condition of the body, should comprise 
such articles as fat meats, butter, cream, milk, 
cocoa, chocolate, bread, potatoes, farinaceous and 
suet -puddings, oatmeal porridge, sugar and sweets, 
sweet wines, porter, stout, and ales. 

The converse m^e of dieting is necessary for 
reducing stoutness. See Obesity. 

The art of dietetics not only bears on the main- 
tenance of health, but is capable of being turned to 
advantageous account as a therapeutic agency ; and 
it is not too much to say that success in the treat- 
ment of disease is oftentimes dependent upon a 
display of judicious management in regard to food. 

In the therapeutic application of dietetics the 
maxim should be held in view that, while the 
particular requirements are secured, there should 
otherwise be no greater deviation from what is 
natural than the special circumstances of the case 
demand. 

The quantity of food consumed may require to 
be regulated as well as its nature. The quantity 
administered at a time should stand in relation to 
the power of d^esting it ; and to properly com- 
pensate fora diminished capacity for taking quantity 
there should be a corTes]^nding increase in the 
frequency of administration. 

In febrile, acute inflammatory, and other con- 
ditions where there is a failure of digestive power, 
the food administered should be such as not to tax 
the stomach, and should therefore consist of liquid 
materials. The available articles under such cir- 
cumstances are beef-tea, mutton-, veal-, or chicken- 
broth, solution of milk-proteid, whey, calf s-foot and 
other kinds of jelly, arrowroot ana similar farina- 
ceous articles, oarley-water, rice-mucilage, gum- 
water, fruit-jelly, and the juice of as of 

lemons, oranges, &c., made into drinks. Where a 
little latitude is allowable, the employment of milk 
and of eggs in a fluid form may be sanctioned. As 
circumstances permit, an advance may ^ made to 
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solid substances which do not throw much work on 
thestomachi as nee, sago, tapioca, bread* and custard- 
puddings, and stale bread or toast sopped. Next 
may be allowed fish, beginning with whiting. As 
power becomes restored, calves^feet, chicken, game, 
and butcher’s meat — mutton to begin with— may be 
permitted to follow. 

Directions concerning the diet in dyspepia and 
other disorders of the alimentary tract will be found 
in the articles on Digestion, Disorders of ; and 
Stomach, Diseases of The diet suitable in other 
diseases will be found m articles dealing with those 
subjects. F. W. Pavy 

DIETL’8 CRISES— 5/^ Crisis. 

DIGESTION, Disorders of — The function of 
digestion is of a physico-chemical nature, being 
com{x>unded of certain muscular acts, and of 
certain processes exercised by the digestive fluids 
on the ingesta, which are thereby converted into a 
fluid and diffusible state 

Any interference with the due performance of the 
several components of the function will lead to 
indigestion j and though it may for convenience be 
desirable to consider these disturbances separately, 
it must be remembered that the occurrence of one 
condition is apt to be quickly associated with 
another, and hence the forms of dyspepsia as they 
usually present themselves are of a complex nature, 
however simple the primary fault may have been 
It appears to the writer to be very undesirable to 
restrict the application of the term indigestion or 
Its synonym dyspepsia to the perverted actions of 
any one part of the alimentary system, such as the 
stomach, or to any one special morbid state, such 
as gastric or intestinal catarrh , but rather that it 
should include all departures from normal function 
which any part of the digestive tract may present. 
Nor IS It possible to consider irregularities of diges- 
tion only from the point of view of the organs 
immediately concerned Complicated as our or- 
ganism IS, disturbances of other functions will 
speedily make themselves felt in the one under 
consideration , and failures in the absorption of the 
digested food, or in its subsequent metabolic 
changes and elimination, will tell back sooner or 
later on that process which is, strictly speaking, 
limited to Its prerauration. 

Causes of Dyspepsia. — Dyspepsia may be 
immediately traced to (i) the food ; (2) disturbances 
of the so-called mechanical processes — namely, the 
muscular acts, &c ; (3) defictenctes in the chemical 
changes exercised by the digestive secretions; (4) 
abnormal mtcrobtc action in the intestinal contents^ 
or (5) imperfect absorption of digested products. 

Certain of these causes included under noups a, 
3, and 5 are due to structural changes in the diges- 
tive organs, which may have been primary (e.g. 
ulcer, carcinoma), the dyspepsia then being sympto- 
matic ; or the changes in the organs may have l^en 
actually induced by the irritating effects of the 
chronically ill-performed digestive process; while 
in some cases the indigestion may oe regarded as 
purely functional, the organs concerns being 
unaffected, at least at first. 

X. Imperfeotlona of Food.— Imperfections of 
food, whether in quahtv or quantity, are among the 
most frequent causes of digestive disorders. 

{a) Deficuncy Except under rare con- 

ditions, such as famine, this is not a common cause 
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of disease (see Aliment ; Diet ; and Fasting). 
But there are frequent occasions when, with no 
deficiency in the total bulk of food taken, there is 
yet a serious want in one or more of the needful 
constituents, and this is especially liable to occur in 
the case of children, often leading to disastrous 
results See Atrophy, General ; and Rickets. 

The deficiency in fo^ taken may result not so 
much from a defective supply of nutnment, as from 
a disinclination to eat, a common symptom of 
many diseases, especially febrile states ; self-im- 
posed fasting too frequent or prolonged ; the 
anorexia of the hysterical temperament ; or from 
obstruction to the entrance of food into the stomach 
from stricture of the oesophagus. Or the appetite 
may be impaired by over-indulgence in alcohol or 
tobacco. See Appetite. 

()8) Excess of Food — There is very little doubt but 
that most individuals take more food than is actually 
required to restore the tissue-waste, many active 
lives being led on an amount far below what is 
ordinarily regarded as being necessary ; and there 
IS equally little doubt that much of what is taken is 
not in the most digestible form 

An habitual excess of food, at least m this 
country, usually errs in the disproportionate amount 
of nitrc^enous matter it contains. Many of the 
substances resulting from the metabolism of nitro- 
genous matter are liable to become positive poisons 
in the economy, and the proper elimination of such 
materials is specially provid^ for by such organs as 
the kidneys and skin The frequency with which 
these organs become the seat of disease su^ests the 

E robability of errors of diet being an important 
Lctor in determining the morbid changes, especially 
as considerable relief is often the result of a restric- 
tion of nitrogenous food 

The results of an excessive ingestion of food are 
as numerous as they are diverse In many cases 
there does not seem to be either impairment of 
health or shortening of life In some obesity and 
in others leanness ensues In a large majority of 
individuals whose food is much in excess of their 
wants, particularly if the exercise taken be but 
little, there are variable symptoms of indigestion, 
such as a general feeling of lassitude and want of 
energy, a liability to headaches chiefly frontal, 
constipation, or more rarely diarrhoea, high- 
coloured urine depositing abundance of urates, a 
general disposition to sleep, vanous skin-eruptions, 
particularly acne, and not infrequently a feeble 
heart’s action from the deposition of fat among its 
fibres Any or all of these symptoms may exist, 
and may be relieved by a restneted diet. It is 
impossible to lay down any exact rules for the 
quantity of food that should be daily consumed : 
since, while the tendency is to take too much, age, 
season of year, and occupation are all arcum- 
stances determining variations both in quantity and 
kind. 

(y) Improper Food* — Settix^ aude those extreme 
cases of perverted appetite occasionally seen in the 
hysterical condition, there yet remains a very con- 
stant violation of the dietetic proprieties. These 
errors may be clas^ under the following heads ; — 
I. Substances which are indigestible, ^ther from 
their natural composition or from their imperfect 
preparation. 2. Substances which, though dig^ble, 
are mnutritious or even pmsonous. In the first 
group are included such bodies as the pips and 
seeds as well as the skins and rinds fruits, 
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the husks of com and brstn^ the stalks and fibres of 
leaves, and eristle, elastic tissue, and hairs in animal 
food. For tne reduction of these to a fluid and diffu- 
sible condition no chemical arrangement exists in the 
human organism, and they are voided very much in 
the same state as they are swallowed. Many 
articles of diet depend in great part for their 
digestibility on their proper preparation by such 
division and cooking. Thus most vegetables when 
taken in the raw state are but imperfectly digested, 
and such nutritious food as potatoes is when un- 
cooked positively harmful. The apparent value of 
raw green vegetables, as lettuce, endive, cress, &c., 
would seem to depend on the peculiar condition of 
their mineral constituents, rather than on the 
vegetable tissues. Such substances as the above- 
mentioned are apt to produce perversions of diges- 
tion in virtue of the mechanical irritation to which 
they give rise, indicated by more or less pain of a 
griping character (colic), and fretjuently accom- 
panied by diarrhoea. The constant ingestion of the 
more irritating of them may even set up a gastro- 
enteritis. Occasionally articles of food, such as 
brown bread and oatmeal porridge, are taken for 
the necessary aperient action they induce, owing to 
the irritating nature of the indigestible husks they 
contain. Symptoms of acute dyspepsia frequently 
follow the taking of meat enveloped in greasy 
sauces, since the fat, being undigested in the 
stomach, prevents the action of the gastric juice on 
the proteid matter, which then passes on into the 
intestines, setting up irritation like any indigestible 
substance. Very interesting are those articles of 
diet which, though easily digested and generally 
taken with impunity, may be poisonous to certain 
individuals. Such, for example, are mushrooms, 
eggs, shell-fish, or indeed any fish. Remarkable 
cases are authentically recorded of serious and even 
fatal results following their ingestion, although other 
persons have partaken of the same food with no ill 
results. The symptoms may be those of an acute 
gastro-enteritis ; or, as is very frequently the case, 
an urticaria is the result, with or without swelling 
of the eyes and throat. Severe nervous prostration 
has been met with. The writer is acquainted with 
a gentleman who for many years was unable to 
remain in the room when fish of any kind was on 
the table, its presence inducing severe vomiting, 
abdominal pain, and general illness ; and although 
the effects of merely smelling such food diminished 
after some years, very marked symptoms followed 
on partaking of any. 

The most digestible and nutritious articles of food 
may determine indigestion when taken too hot or 
too cold, or if passed into the stomach without suffi- 
cient sul^vision. 

It is very desirable that the food consumed daily 
should be distributed over at least two or three 
meals, taken regularly at &irly equal intervals during 
the waking hours. Habit, occupation, and mode 
of life may compel various modifications, but fre- 
quent violation of an established routine is a common 
provocative of dyspepsia. 

2 . ipreguiaritiea of the Mechanism of 
Digestion. --The several stages of the entire pro- 
cess are mastication, deglutition, the churning move- 
ments of the stomach, the peristaltic action of the 
intestin^, and defeecation. Each of these is liable 
to impairm^t, in the direction of increased activity 
oj* of deficiency (paralysis), due either to lesions, 
or to refiex stimulation, of the nerve-centres 


whence the motor stimuli emanate, of the nerve- 
fibres by which these stimuli are conveyed, or of 
the muscular tissue by which the movements are 
performed. Not infrequently more than one of 
these tissues may be at fault. Interference with the 
movements may be caused by tumours, cicatrices, 
adhesions to adjacent structures, &c. 

Irregularities of mastication, deglutition, and de- 
faecation are fully considered under their respective 
headings. 

(I) Paralysis , — Apart from structural affections 
of the intrinsic nervous mechanism of the gastro- 
intestinal tract, of which, indeed, little is known, 
arrest of the jjeristaltic action of the gullet, stomach, 
or intestines is undoubtedly often associated with 
diseased conditions of the central nervous organs. 
Those lesions which interfere with the action of the 
vagus nerve, and remove its accelerating influence 
over the peristaltic movements of the stomach and 
less certainly of the intestines, have been r^arded 
as most likely to bring about this condition ; but 
stimulation of the splanchnic nerves, by which inhi- 
bitory impulses reach these viscera, will produce 
the same result. Arrest of the movements also 
follows stimulation of the central end of the divided 
vagus, or of any sensory nerve. The nervous ex- 
haustion induced by long fasting, continued vomiting, 
previous violent peristalsis from purgatives, hysteria, 
and such diseases as chronic ansemia, prolonged 
fevers, also excessive bram-work, certain psychical 
states, and extremes of temperature, have been found 
to be accompanied by symptoms indicating loss of 
power of the muscular coat of the bow«l. Possibly 
in these cases the result is due to arrest of the ‘ vagus 
influence. ’ 

Paralysis of the stomach and intestines is a fre- 
quent result of affection of these organs themselves. 
Inflammation of the peritoneal or mucous coat often 
involves the muscular layer, and thus materially 
diminishes the power of the contractile tissue. 
Degenerations, especially amyloid degeneration, 
may invade the muscular coat, and interfere with 
the movements of the part. Over-distension from 
whatever cause will also enfeeble the contractile 
power of the muscular fibres of the stomach or 
mtestine. The movements of the alimentary canal 
may be considerably lessened by the administration 
of certain drugs, such as opium, which diminish the 
motor excitability of the augmentor centres, or 
stimulate the inhibitory control. 

The results of these various paralytic aftections 
are in most cases sufficiently apparent. The palsied 
lips and cheeks and tongue tell their own tale by 
the half-opened mouth, the dribbling saliva, and 
the cheeks distended with food which cannot be 
kept between the teeth. When the fauces and 
pharynx are affected, the painful efforts at swallow- 
ing, the rejection of food through the nose, and the 
passage of food into the larynx, are signs not to be 
mistaken. Paralysis of the stomach and intestines 
is mainly recognised by the constipation from 
inability of the canal to propel its contents, and by 
^maptoms of dyspepsia, such as flatulence, due to 
deficient gastric secretion from want of the requisite 
stimulation afforded by the churning of the stomach- 
contents, and to consequent delayed digestion, lead- 
ing to abnormal fermentative changes. A paralytic 
condition of the sphincter ani will be ifidicated by 
an inability to retain the feeces. It ^ould not be 
forgotten that, normally, the gastric movements 
cease during sleep, or when the stomach is empty. 
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(2) Excessive oi the 

muscular structures of the alimentaiy canal will 
be manifested by an increased peristalsis of the* 
stomach and intestine, or 1 :^ tonic spasms of limited 
regions The former condition, by hurrying along 
the contents at the expense of their proper digestion 
and absorption, is an effective cause of diarrhoea. 
The latter, which is altogether abnormal and not 
a mere exaggeration of a healthy action, will, in 
proportion to its seventy and extent, determine 
obstruction to the passage of the food. The spas- 
modic affections are almost always associated with 
pain — intestinal cramp, colic, tormina, &c j while 
varying degrees of discomfort usually accompany 
exalted peristalsis. 

The causes leading to these states may, as in 
paralysis, be referred either to the cerebro-spinal 
centres, or to the local neuro-muscular structures 
{a) Excluding spasms of the muscles of mastication, 
deglutition, and defaecation, which are elsewhere 
treated of, increased gastro-intestinal movements 
may follow on (i ) emotional states , (ii ) some 
structural lesions of brain and spinal cord, such 
as basilar meningitis and locomotor ataxy ; (iii ) 
the increased excitability of the neuro-muscular 
apparatus caused by drugs — as strychnine and some 
toxins; (iv ) cutaneous irritation, as from cold, re- 
flexly stimulating the accelerator nerves , affections 
of other viscera, especially uterine and ovarian, may 
act in a similar manner While the first and last- 
mentioned causes favour increased peristalsis of 
the canal, the other conditions mentioned rather lead 
to tonic spasm {b) Causes which may be regarded 
as exciting gastro-intestinal movements by their 
local effect may be grouped thus {i ) irritation due to 
the character of the contents, such as their indigestible 
nature, acidity, extreme coldness or even excessive 
bulk, foreign bodies in the food, as pins, buttons, 
8 lc , irritant drugs, or worms , (ii ) drugs which 
appear to act directly on the gastro-intestinal plex- 
uses and muscle-fibres, as lead, nicotine, &c ; (iii ) 
increased irritability of the mucous surface, as 
from inflammation or ulceration, favouring the 
action of the ordinary stimulants to contraction 
Certain blood-states, such as that occurring in the 
gouty state, anaemia, or any other condition in which 
there is a deficiency of circulating oxygen and over- 
charge of carbonic acid, are liable to excite spasm or 
increased peristalsis, probably by acting on the nerve- 
centres concerned, as well as directly on the tissues 
of thtf canal itself This result, however, is far from 
being constant, as very distinct inhibition of the in- 
testinal movements is known to follow a condition 
of anaemia Spasm of the pylorus may be induced 
by the attempted passage of solid lumps of food 
which are often forced back towards the cardia for 
solution or by an excessive acidity of the chyme 
The normal contraction of the sphincter ani may 
give place to painful spasm, a condition which is 
very apt to complicate fissure and ulcer of the anus. 

(3) Mechanical difficulties — The due performance 
of the mechanism of digestion may be interfered 
with by alterations m the condition of the alimentary 
canal caused by vanous kmds of obstruction or dila- 
tation. Thus deglutition may be rendered difficult 
or even impossible by a swollen ton^e or tonsils, 
post-pharyngeal abscess, tumours of me oesof^agus 
or larynx, or new-growths situated at the cardiac 
aperture of the stomach. The various obstructive 
diseases of the i^lorus and mtestmes will obviously 
interfere with the proper passage of the contents, and 


in those dilatations of the canal which ire liable tot 
develop above a stricture, the food acOumixlates and 
IS delayed in its passage. The adhesion of coils of 
the bowels to each other or to adjacent structures is 
a further source of imperfect movement. 

(4) Diseases of the teeth. — See Mastication; 
and Teeth 

3. Imperfections In theChemical Changes 

Our knowledge of the normal chemistry of digestion, 
much as it has advanced of late, is still very far 
from complete. 

The saliva may be increased in amount (see 
Salivation), this fluid being poor in solids and 
ferment. It may be difficult to trace any definite 
digestive troubles to this condition, since there is no 
evidence that the carbohydrates are msuffiaently 
converted ; but it is probable that the quantity of 
slightly alkaline fluid swallowed may interfere with 
the changes m the stomach The general wasting 
which frequently follows on this state may be in part 
attributable to the anorexia which is so commonly 
associated with it Nor can a diminution in the 
saliva, such as occurs m fever, be held responsible 
for any special dyspeptic symptom. Should the 
fluids of the mouth become acid, as from lactic or 
other fermentation of food therein, a stomatitis of 
varying severity may be induced, as is commonly seen 
in infants Although an increased salivary flow is 
excited by many sapid articles of diet, the efficacy of 
the juice is much diminished or even destroyed by 
acid fluids, such as vinegar ; and it is this cir- 
cumstance that determines the cessation of salivary 
digestion after the food is swallowed 

Within the past few years considerable attention 
has been paid to the beha\ lour of the gastric juice 
in disease, and much valuable information has been 
obtained, mainly m reference to its aad constituents. 
See Stomach, Examination of 

Notwithstanding that the normal pancreatic juice 
eflects active digestive changes in the proteid, fatty, 
and carbohydrate constituents of the food, the results 
which follow Its deficiency in quantity or quality 
cannot be indicated with precision its effective 
working largely, depends on the previous gastric 
digestion having been properly carried out There 
IS no doubt but that m all cases, when the pancreatic 
flmd IS completely cut off from the duodenum, the 
digestion of fats is very considerably interfered with, 
as shown by the character of the stools, and the 
rapid emaciation of the patient ; but this result is 
most marked when the bile is also wanting. In fev er 
the secretion is said to be diminished. 

An excessive secretion of bile is not clinically re- 
cc^nised except as the result of the admmistration of 
certain drugs, but a deficiency or complete absence 
IS of common occurrence in those morbid states 
associated with obstruction of the bile-dficts, and, to 
a less degree, in fever. The dyspeptic symptoms 
directly referable to this state are specially due to 
the unpaired digestion of fat, as evidenced by the 
stools. Abnormal fermentation, manifested by flatu- 
lence, may also take place See Flatulence. 

So little is known of the action of the tntesftnal 
Tutce in health, that nothing can with certainty be 
affirmed of the part it may play ill disease. An 
excess of the secretion appears to occur, and to form 
the bulk of the fluid in the diarrhoea of cholera. 

4. Abnormal Mtcrobio Aotlon.— In addition 
to the changes in the ingesta effected by the above- 
mentioned secretiobs, there is reason to believe that 
changes of k solvent character may* also be brought 
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about by the action of mkro-ttrmnims in the 
stomach and intestines. Recent ODsemtions have 
demonstrated that numbers of fungi are normal 
inhabitants of different parts of the alimentary canal, 
and that certain species are peculiar to special re- 
gions. Introduced soon after birth, they prop^ate 
enormously, especially when digestion is im^ired, 
being subject to great variation in number, and to 
some extent in kind, with the food taken. These 
microbes are said to play a minor part in ordinary 
digestion. How far such changes are normal Is 
uncertain ; but there is no doubt they may be very 
readily induced and very considerably extended — 
such as the butyric- and acetic-acid fermentations. 
In this way also may be formed the products of 
putrefactive decomposition — ptomaines and tox- 
^bumens — often of a poisonous character, and 
mainly responsible for many remote dyspeptic sym- 
ptoms ; as well as accumulations of such gases as 
carbonic acid, hydrc^en, sulphuretted hydrogen, 
and marsh-gas, productive of all degrees of flatulence. 
Delay in the propulsion of the gastro-intestinal 
contents is probaoly an important factor in the pro- 
duction of these gases ; and still more so are the 
defective comp^ition and quantity of the different 
digestive secretions, by which many toxic organisms 
are undoubtedly held in check. 

There appears to be some reason to attribute 
some dyspeptic conditions to septic infection of the 
stomach and intestines by organisms developed in 
the mouth as the result of decayed teeth, dirty 
tooth-plates, &c. \ and this would be more likely to 
occur, should the resisting power of these organs 
be diminished by a general state of malnutrition, 
which the indigestion might have determined or 
intensified. 

5. Deficient Absorption of the Digested 
Products. — Conditions upon which an impaired 
absorption of the digesta may be assumed to depend 
are (i.) failure in converting the food into a diffusible 
state from inefficiency of the secretions; (ii.) im- 
paired peristalsis, whereby the materials are not 
brought into sufficiently close contact with the 
mucous membrane ; (iii. ) deficient circulation of the 
blood and lymph in the chylopoietic area; (iv.) 
disease of the vessel-walls, impairing their permea- 
bility; and (v.) degeneration of the epithelium, 
with the same result. 

Symptoms of Dyspepsia.— The almost number- 
less symptoms which indicate the fjerverted fiinctions 
above described, whether pimarily dependent on 
morbid structural changes in the organs concerned, 
or essentially due to the resulting iiml-digestion, 
may be conveniently grouped into local and rtnioU. 
Many so-called dyspeptic symptoms, however, are 
more properly referable to subsequent perversions of 
metabolism tmn to actual digestive imperfections- 

The local symptoms— those, that is, which arc 
connected directly with the affected structures— are, 
pervemions of sensation ; constiption or diarrhoea ; 
vomiting ; pyrosis and acidity ; nsematemesis ; flatu- 
lence ; eructation and foul breath ; salivation or dry 
mouth ; morbid states of the tongue ; abnormal 
charaaer of the stools. Excepting die first-men- 
tioned, these receive detailed description in the 
present work under their respective het^ings. 

Or^narily we are uncmiscious of the process of 
digestion, but in disease it may be accompanied by 
alteraUons of sensation varying from a mere sense 
of weight and discomfort to severe spasmodic pain. 
Such sensations, however, are not constant, for definite 


indigestion may einst without the ptient complaining 
of any abdominal sympoms. Pain and probably 
other parsesthesiae are immediately due either to 
a hyprsensitiveness or actual injury of the mucous 
membrane or to muscular spasm ; and it is desirable 
to differentiate as far as possible the cause in any 
iven case. The ingestion of food may be followed 
y a feeling of abnormal repletion, or of emptiness 
with craving for food ; or there may be heartburn, 
an ill-defined sense of burning felt in the epigastrium 
or oyer the chest or extending to the throat; or 
positive pin, or tenderness over some tolerably 
definite area. Sensations as of excessive movements 
of the bowels, of sinking, or of tightness across the 
abdomen, are of frequent occurrence. 

Among the numerous remote symptoms are pain 
in shoulder, back, or limbs; headache— frontal, oc- 
cipital, and vertical ; vertigo and giddiness ; musege 
volitantes, tinnitus aurium ; cramps in the limbs ; 
muscular weakness ; palpitation, cardiac irregularity, 
flushings, and anginal attacks ; cough and sin- 
gultus ; impaired appetite ; all degrees of mental 
perversion, from irritability to apathy and hypo- 
chondriasis; drowsiness or insomnia; a peculiar 
sallow, muddy-looking skin ; various cutaneous 
eruptions, chiefly papular ; jaundice ; and abnor- 
malities of urine. The al^rption of the products 
of abnormal digestion may even determine a con- 
dition of fever, so severe as to reach the typhoid 
state and end in coma. Such |:eneral perversions 
of nutrition as wasting and obesity may result from 
indigestion. Many of these symptoms may be 
regarded as reflex in causation, such as distal 
pins and cough, the afferent nerve-pth for which 
is probably the vagus ; others are dfoubtless to be 
attributed to actual want of proper materials for 
the nourishment of the tissues, owing to their 
improper preparation in the alimentary canal ; and 
others again are possibly toxic in character, due to 
poisonous substances produced in the course of the 
perverted digestion. 

The extreme diversity of these symptoms is re- 
markable ; there is scarcely a function of the body 
that may not be implicated in the disturbance of 
digestion, and contribute its share to the total sym- 
ptoms of any given case. The d^ree to which these 
manifestations may be present is, moreover, most 
varied ; in one patient the malady may be mainly 
represented^ by a headache ; in another the evi- 
dences of illness are most numerous. Again, the 
different w^s in which these symptoms are associ- 
ated in different cases are almost as many as the 
cases themselves. It is impossible, therefore, to 
attempt any description of a case of indigestion 
which shall have other than the most limited ap- 
plication ; and since the symptoms set forth find 
their fuller explanation elsewhere in this work, the 
bare enumerauon of them must suffice here. It is 
important to remember that many of the symptoms 
mentioned as indicative of disordered digestion are 
of not infrequent occurrence in the course of maladies 
uite distinct, or at least pmmaiily so, from digestive 
iseases: headache, vomitW, cough, palpitation, 
&c. , are illustrations of this. Therefore, although the 
recognition of the symptoms is not difficult, care 
and experience are needful to ascri^ them to 
dyspepsia. But supposing that causes other than 
indigestion have been excluded, there still remains 
the task of referring the manifestations of disease 
which any case may present to their causal perver- 
sions In the digestive process : of determining, that 
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b to say, what maybe the morbid change which hag 
taken place in the secretions and consequent chemical 
processes, or the disturbances of motility, or maybe 
the error of diet, and, if possible, of inferring beyond 
these conditions the underlying structural lesions. 
The intimate interdependence of the various factors 
of digestion renders the discrimination of the primary 
fault from the symptoms present a matter of ex* 
ceeding difficulty ; and it is this which makes the 
accurate diagnosis of a case of dyspepsia so uncertain, 
and Its treatment often so empirical Many of the 
signs and symptoms, without doubt, indicate with 
tolerable certainty the region of the alimentary 
system which is at fault, and may even suggest the 
nature of the disease ; but how far, and in what 
manner, morbid change in one part of the canal, or 
at one stage of the digestive process, may determine 
subsequent changes, and what the exact nature of 
these may be, and their relation to the symptoms 
manifested, are data at present almost unknown. 
The progressive character m the function of digestion 
— that is to say, the continuous series of stages, 
whereby the later ones are dependent on those pre* 
ceding —renders affections of this system very dif- 
ferent in their detection from those of other organs 
Alterations in the gross anatomical characters of 
the digestive organs, such as a dilated stomach or an 
enlarged liver, may usually be ascertained with ac- 
curacy, and some symptoms may be reasonably 
asserted to follow from these conditions, while their 
relation to other morbid manifestations is often of 
doubtful inference. Modifications in the quantity 
or quality of the digestive secretions may be ascer- 
tained, but their connection with many of the sym- 
ptoms which may be present is often most obscure. 
And again, there may be most persistent and serious 
disturbances of digestion, with severe discomfort to 
the patient, and it may be quite uncertain which 
organ is pnmarily at fault, and still more 
doubtful what the real morbid change is. So far 
as individual symptoms ma^ be referred to definite 
diseases of the various digestive organs, this is 
attempted in the articles treating of the diseases of 
the stomach, intestines, liver, pancreas, &c , which 
are complementary to this section. 

Treatment — The essential basis for the suc- 
cessful treatment of indigestion is the recc^ition of 
the cause. Oftener perhaps than may be supposed 
this is a removable one ; in every case it must be 
well sought for, and corrected if possible A care- 
fully* r^ulated diet, both as regards ordinary food 
and special idiosyncrasies, is all-important, and the 
means from which much good is to be expected, 
both by way of prevention and cure. To lay down 
a requisite diet entails a general knowledge of the 
averse composition of ftx^-stuffs and of the changes 
which they normally undergo in the process of 
digestion, together with the nature of the influence 
exerted by various ingredients of the food upon the 
digestion of the others— e g. ‘the retarding effect 
of tea and coffee on peptic digestion’ (Roberts). 
The relative digestibility of different articles of food, 
as estimated by the differences m time occupied by 
digestion in the stomach, is often an important 
pennt for consideration in the framing of a dietary 
for an impaired digestion. Whether or not any 
given article of diet should or should not be allowed 
must depend upon its digestibility m thenven case, 
apart from what may its value untkr healthy 
circumstances, and upon wlmt harmful by- 
products of digestion it may give rise to under the 


diseased conditions which may be present. Exact 
information on several of these points is not yet aimil- 
able, and at the same time it is to be remembered 
that articles of food which normally are r^arded aa 
of the most digestible and innocent character may 
at times senously disagree, while most indigestible 
articles may be taken with impunity. The wnter is. 
convinced that, while fully recc^nisine the great 
importance of diet, it is nevertheless the case that 
not a few dyspeptics may trace their ailment 
to a long-continued adhesion to a strict diet 
which might theoretically fulfil all physiological 
requirements, and that many cases of indues- 
tion may be considerably benefited by a laxity 
which might not always be justified on physiological 
grounds. As useful adjuncts to dietetic treatment 
are the vanous artificial partially or wholly digested 
food-stuff's, such as maltines, peptones, and emulsions 
of different kinds. Such details of general hygiene as 
exercise, bathing, occupation— mental and physical — 
change of scene and air, require attention scarcely^ 
if at all, secondary to diet. Undoubtedly, much 
may be done with drugs, both in relievmg the 
symptoms and in treating the conditions on which the 
symptoms may depend The latter are met by such 
means as abstmence from food for a certain period, 
with consequent rest to the organs concerned, the 
re(^uisite nutnment being supplied per rectum ; by 
artificially digested aliment, thus helping the diges- 
tive juices ; and by supplying the elements of the 
secretions — acids, alkalis, and ferments, when there 
IS reason to suppose they may be deficient, Irregu- 
Unties of movements of the canal may be remedie<f 
by such drugs as strychnine, nux vomica, belladonna, 
and opium, or more active aperients or astnngents. 
Pam and other sensory disturbances of the stomach 
or intestines may be relieved by alkalis, salts of 
bismuth, hydrocyanic acid, morphine, or opium 
Among the long list of drugs of which the value is 
assured in different cases of dyspepsia are arsenic, 
iron, the vegetable bitters, silver, creosote, charcoal, 
valerian, the thiosulphates, and the vanous carmina- 
tives See Carminaiives. 

W. H. Allchin. 

DILUENTS {dtluOf I wash or dilute). 

Definition. — Remedies which mcrease the pro- 
pomon of ffuid m the blood 

Enumeration — Water is the only real diluent. 
It 15 given for this purpose in various forms — soups, 
pUsanes^ barley-water, toast and water, milk, lemon- 
ade, aerated waters, &c. — to quen<^ thirst, and 
increase secretion. 

Uses. — Diluents are employed to lessen thirst, as 
in fever and diabetes, and to remove the products of 
tissue- waste. As the thirst may depend upon local 
dryness of the throat, as well as up^ general want 
of fluid m the system, the power of water to quench 
thirst may be greatly increased by adding to it a 
little vegetable or mmeral acid, or some aromatic, 
such as lemon or orange peel, which will stimuUte 
the flow of saliva, and thus tend to keep the moul^ 
moist after the liquid itself has been swallowed. 
The thirst-quenchmg power of water is also udod 
by the addition of muaUgmoos substances, such as 
oatmeal, or linseed tea, which leaving a mudUgi- 
nous coat on the inside of the mouth and pharynx, 
retard evaporation, and thus lessen the dmess of 
the mucous membrane. The free use ot water, 
and especially drinkmg hot water on rising in the 
morning, or on going to bed at night, and between. 
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meals, is useful in gout, chronic rheumatism, and 
biliary lithiasis, lessening or preventing the occur- 
rence of acute attacks. 

T. Lauder Brunton. 

diphtheria ( 9 t 4 > 0 fpat a skin).— S ynon. i 
Fr. Diphthirite ; DiphthirU \ Ger. Diphtheritis ; 
Diphtfuri 9 . 

Definition. — An acute, specific, infective, and 
often epidemic, general disease ; accompanied by 
pyrexia and great weakness ; having as its local 
manifestation inflammation of various mucous 
membranes, particularly those of the throat, nose, 
and larynx, and the formation upon them, or upon 
external wounds, of a fibrinous exudation ; and often 
followed by paralysis of varied distribution. The 
S3nnptoms are due to the vital activity of a specific 
micro-organism, usually known as the Klebs-Loffler 
bacillus. 

The period of incubation, though of variable length, 
is commonly from two to four days. Undoubted 
cases are on record, however, in which less than 
twenty-four hours elapsed between exposure to in- 
fection and the commencement of symptoms. The 
incubation is usually short when an open wound 
becomes infected, and when a large amount of 
infective material is received directly on to a 
mucous surface, as when a patient coughs into the 
open mouth of his attendant, or in those lamentable 
instances in which a person has been rash enough 
to suck a tracheotomy wound, in the hopes of 
clearing the obstruction. 

A difficulty in determining the period of incu- 
bation is caused by the invasion of the disease being 
not infrequently insidious. During the incubation, 
while there may be no symptoms at all, there 
may be indefinite feelings of malaise, not to be 
distinguished from the early symptoms of invasion 
in a mild attack. 

There is reason to believe that the more intense 
the poison, or the more susceptible the patient, 
the shorter is the period of incubation likely to be. 

Symptoms. — Invasion, — According to the 
severity of the disease in its clinical aspects, three 
separate types of diphtheria may be distinguished — 
the benign, the ordinary, and the malignant. 
These are not natural orders, but relative terms. 
Numerous cases occur which throughout their course 
may be classified as belonging to one or other of 
these groups. Yet, on the other hand, instances 
are also numerous which show a transition from one 
to the other group, which, beginning, for example, 
after the benign type, afterwards show the most 
serious symptoms or sequelae of the disease ; or 
which, presenting only ordinary symptoms at the 
onset, rapidly assume the features of the malignant 
type. 

I. It will be convenient to describe^ in the first 
place the symptoms of the disease as it is ordinarily 
met with. 

In such cases, after a period of incubation, 
the patient, as a rule gradually, but often almost 
suddenly, feels ilL He has wandering aches and 
pain^ disinclination for exertion, slight headache, 
.chilliness, loss of a{^>etite, nausea— and rarely, 
even vomiting, thirst, and the general discomfort 
of a febrile condition. The temperature of the body 
-is raised, but not to a great dc^ee — m most cases, 
at the onset, to not more than loo^ or toi^ F. 
At this timr> however, the local qrmptoms of the 
d i seas e appear in the form of soreness and tender- 


ness of the throat, and slight enla^ement of the 
glands at the angles of the jaws. The muces, tonsils, 
soft palate, and pharynx are swollen, and show a 
diffuse redness. The pulse and the respiration are 
hurried, in accordance with the general febrile state. 
The urine inresents the usual febrile condition. 

The symptoms rapidly increase in severity. The 
bodily weakness becomes extreme, and ansemia 
soon presents itself. The glands, not only those at 
the angles of the jaws, but their lymphatic connec- 
tions also, become greatly swollen, painful, and 
tender ; and their covering of skin may be red- 
dened. The pulse is frequent, feeble, and of low 
arterial tension ; the respirations are hurried. The 
local disorder now becomes characteristic. The 
tonsils themselves assume a paler aspect, but are 
surrounded by the reddened mucous membrane. 
Soon a white haziness appears in patches on the 
tonsils, the soft palate, or the pharynx. While the 
swelling of the parts already mentioned greatly 
increases, the haziness becomes more pronounced, 
until in disseminated patches a distinct false mem- 
brane is seen, slightly raised from the surrounding 
parts, yellowish-white in colour, ragged in outline, 
and surrounded by a zone of congestion. At first 
the membrane can be detached from the underlying 
parts; and when removed it leaves an intensely 
red surface behind. But very soon it becomes more 
adherent, and its removal is only attained by lacera- 
tion of the mucous membrane and the exposure of 
a bleeding ulcerated surface, on which a new layer 
of false membrane is formed in a short time. The 
membrane spreads, and may cover the whole of the 
fauces and phar)mx. When this occurs there is 
usually so much swelling of the parts that scarcely 
any opening of the fauces can be seen. Further, 
the aspect of the membrane changes. From being 
yellowish-white, thin, and delicate, it becomes 
thicker, of a brownish tint, firm and leathery in 
texture. The difference in colour is due to admix- 
ture with decomposed blood, the entanglement 
of atmospheric particles, and drying of the exuda- 
tion. Signs of coryza are present, and from the 
nostrils a thin acrid discharge issues. 

The tongue is dry, coated with a white pasty fur, 
and red at the tip. Appetite is entirely lost, and 
as a rare symptom there may be vomiting. Swal- 
lowing is difficult and painful. The bowels are, as 
a rule, constipated. The temperature becomes 
higher, but does not attain the extreme degree seen 
in many other fevers. Its ordinary height is between 
102® and 103° F., but it usually declines rapidly 
on the adoption of efficient local treatment. The 
examination of the chest at this time, provided the 
case is uncomplicated, reveals nothing abnormal. 
The urine is still febrile, and in a large number of 
cases contains albumen. Slight delirium may occur, 
but is not a frequent symptom in the ordinary 
type. 

When such cases tend to a favourable issue, the 
duration of the disease is variable. Even after such 
a moderately severe form as that just described, the 
symptoms may begin to decline at about the fourth 
dajf ; the patches of false membrane, after sepa- 
rating, cease to re-form; and the patient rapidly 
resumes his ordinary healA. Usually, however, both 
the general and the local symptoms are prolonged 
for a much longer period, say up to the twelfth or 
fourteenth day, when slow convalescence b^ins. 
Should, however, the case have been treated 
with adequate doses of antitoxic serum, an arrest 
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of the disease, if not a decided improvement, 
IS usually to be seen within twenty* four to thirty-six 
hours of the commencement of the treatment 

Such is a description of the form in which 
diphthena ordinarily presents itself, without any 
of the numerous complications which may occur. 
Many of the symptoms, however, require a more 
detailed description, and this will be given below 

2 The bemgn form is so mild that a considerable 
number of patients pass through it with so little feeling 
of illness that they consider it unnecessary to consult 
a medical man at all There can be no doubt that 
such ambulant cases are important factors in spread- 
ing the disease The patient suffers from but slight 
malaise and weakness, with loss of appetite and 
slight fever The urine is usually not albuminous. 
No complaint whatever may be made of soreness 
of throat , and for this reason the nature of the 
complaint is frequently overlooked, even by medical 
men Generally, however, there is some soreness 
in swallowing, and a little enlargement of the glands 
at the angles of the jaws On examination, a few 
white patches of false membrane, easily detached, 
will be seen on the tonsils, rarely on the soft palate 
or pharynx Very rarely, with only mild general 
symptoms, extensive deposit may be seen m the 
throat In a few days the patches disappear, either 
by being coughed out or by gradual dissolution ; no 
more form ; the symptoms, slight as they were, 
decline ; and the patient rapidly resumes his usual 
health During the whole period of the disease it 
IS possible for the patient to walk about, and even 
attend to his usual duties But this is very un- 
desirable, because such cases are capable of spreading 
infection. 

3 The malignant form of diphtheria is charac- 
terised by severity both of the general symptoms and 
of the local lesion Commonly, from the first the 
symptoms are severe, though the early features of 
the case may be those of the ordinary or even of the 
benign form There is extreme prostration ; the 
pulse IS rapid, feeble, and of low tension , and the 
respirations are hurried and shallow The skin is 
dry, pungent to the touch, and of a generally dusky 
hue The tongue is dry and brown Very soon 
the * typhoid ’ state develops, and there may be 
sometimes a muttering delirium, though in most 
cases this is absent A tendency to hsemorrhage is a 
frequent phenomenon in this condition, and is shown 
by the occurrence of hgemorrhages from vanous mu- 
cous membranes, or beneath the conjunctiva, and by 
the appearance of a purpunc rash on the skin The 
temperature may be highly fcbnle, or not unduly 
raised. In some of the worst cases, except at the 
outset, it IS subnormal The urine is albuminous 
The false membrane at first is tough and fibrous, 
sometimes gelatinous, but later it is soft, pultaceous, 
and very dark — even black, in colour It is often 
extensive ; and the tissues around are sloughing ox 
gangrenous A foul smell comes from the putrefying 
mass at the back of the throat In most cases, too, 
the false membrane spreads t5 the nose; and a 
sanious discharge, also of foul smell, issues from the 
nostrils, and by its irritation excoriates the skin 
around, with which it comes into contact. The 
glands of the neck are always much enlarged and 
inflamed. Such a condition in most cases ends 
fatally in a short time. 

This general desenption of the three types of 
diphtherui requires to be supplemented by a detailed 
account of tome of the sym^oms. 


Formation and Spread of the False Membrane , — 
The presence of the false membrane is the charac- 
teristic feature of dir^thena, and that from which it 
derives its name It is the special local manifesta- 
tion of the disease. In the oenign fonq we very 
occasionally find the general symptoms very slight, 
or practically absent, while a quantity of membrane 
may be seen in the throat. The question then 
anses whether we may occasionally meet with 
general sjnnptoms of diphthentic fever, not only 
without signs of any local lesion, but without the 
appearance of any false membrane, and with merely 
congestion and swelling of the fauces, having no 
specialised character It is in the expenence of 
clinicians that this occurs, but certainly very rarely 
It is possible that, in the course of an epidemic of 
diphtheria, instances of the benign form may be 
met with, without more local lesion than the early 
congestion desenbed ; yet in such cases a slight 
formation of false membrane may easily be over- 
looked Because of the existence of such a condi- 
tion, Virchow originally described a catarrhal form 
of diphthena in which no membrane at all was 
formed But it has been stated that the poison of 
diphthena may, in extremely rare cases, act so power- 
fully upon the system as to kill the patient before 
the local lesion has time to develop It is only 
when such cases as these are really authenticated 
that they can without fear of error be used for argu- 
ment ; and, since they have been recorded by 
competent observers, it must be admitted that 
diphthena may at times occur without any specific 
local lesion being detected 

In by far the majority of cases, however, false 
membrane does appear Generally it occurs first 
on some part of the throat— either on the tonsils, 
soft palate, or the back of the pharynx. Usually, 
too, It is seen in one or more spots simultaneously 
on both sides, and most commonly on the tonsils 
Yet, occasionally, at an early period only one side 
may be attacked, but soon, however, an affection of 
the opposite side follows The membrane can, at 
quite Its early appearance, be detached with only 
slight difficulty, leaving a very red or haemorrhage 
surface behind But very soon its connections with 
the subjacent parts become much firmer ; it can be 
removed only by some force, and leaves behind a 
rough, bleeding, and ulcerated surface In all only 
extremely slight cases, or in those treated with ana- 
toxin, a new formation of membrane then occurs ; 
and this may be repeated many times if the disease 
continues The detachment or membrane also takes 
place naturally, not only at the termination of the 
case, but during its height, new membranes being 
again formed In this ivay, the paaent may expel 
from the mouth, usually by coughing, large quantities 
of the false membrane, in small or laige shreds. 
Where the larynx and trachea are attacked, complete 
casts of these cavities may be thus expectorated ; and 
in still more serious cases even moulds of the smaller 
bronchi are occasionally coughed up. 

In the early stages, the membrane appears as a thin 
whitish deposit, which rapidly thickens. The colour, 
too, soon changes, passing through stages of grey, 
grey^-ycllow, yellow, brown, and even black. Its 
consistence increases, becoming in most cases very 
firm, and resembling shreds of kid-leather. In the 
mali^ant form, the membrane eventually becomes 
softened, and even pultaceous. Its colour then is 
still darker, and the membrane becomes mixed with 
blood or the prbducts of its decomposition. 
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The isolated patches in which the membrane first 
appears soon spread and amalgamate, until the whole 
of the thtoat, as seen on opening the mouth, is 
entirely covert. But the affection spreads farther. 
One of the most dangerous complications of diph- 
theria, and also one of the most frequent, is the 
spread of the membrane to the laiynx^ This is more 
frequent in children ; and, while dangerous in adults, 
is still more so in children, because of the greater 
ease with which it obstructs the lumen of the glottis. 
The signs by which the complication may be dia- 
gnosed are the following. The patient feels soreness 
m the larynx, and is greatly troubled by cough. 
The breathing becomes first wheezy, then stridulous, 
and always more hurried than before. The cough 
is harsh ; the voice is hoarse and husky, and finally 
lost. The patient, if a child, clutches at the throat 
as if to remove an obstruction. Soon the narrowing 
of the larynx interferes greatly with the entrance of 
air into the lungs. All the extraordinary muscles of 
inspiration are brought into action. The lower ribs 
cease to move* outwards, and later on are depressed 
at each inspiration. The supra-clavicular spaces are 
similarly depressed. These signs are more obvious 
in children : in very young subjects, and especially 
m those affected by rickets, the whole chest-wall 
may be depressed as each breath is drawn. Signs 
of cyanosis may now be observed in blueness of the 
lips and cheeks ; but more commonly the face is 
pallid. The pul^ is very rapid. The temperature 
B no more raised than it was before, and may indeed 
be only slightly above the normal. The forehead, 
and even the whole body, becomes covered with a 
cold clammy sweat. If unrelieved by operation, 
this condition soon ends in death, occasionally pre- 
ceded, in young subjects, by convulsions. 

The opinions of observers of great experience vary 
as to the period of the disease at which extension of 
membrane from the pharynx to the trachea is most 
likely to occur. Sir William Jenner stated that he 
had never known this complication commence after 
the expiration of the first week of the disease, and 
this is correct for the majority of cases ; and we may 
place the usual time of appearance of secondary 
Uryngeal symptoms at three to six days after the 
onset of the diphtheria. It is rather in the mild and 
in the ordinary forms than in the malignant that this 
complication may be looked for. Yet its appearance 
is a sign of extreme danger ; since a large proportion 
of the deaths from diphtheria are due to this cause. 
Death usually occurs from one to five days after the 
onset of laryngeal symptoms unless the obstruction 
be relieved. 

The membrane fr^uently spreads to the nares 
also. This is almost invariably the case in the malig- 
nant, but occurs, too, in the ordinary form. The 
symptoms of the complication are snoring or snufBing 
respiration, and the discharge of an acrid fluid from 
the nostrils, which excoriates the surrounding skin. 
The excoriations may in their turn become covered 
by diphtheritic membrane when the disease is severe. 
Shreds of membrane, too, may be discharged from 
the n^trils. Epistaxis is of frequent occurrence. 
Sometimes, as stated in the account of malignant 
diphtheria, this is due to the general tendency to 
braonhage found in septic diseases, but it is also 
a sign of invasion of the nasal mucous membrane. 
From the nose the lachrymal ducts, and even the con- 
junctivas, mav be infected, leading occasionally to de- 
Sjtnictioo of ^ eyeball ; but this is excessively rare. 

Spreading from the throat, the membranous 


formation easily reaches the upper pharynx, and by 
way of this proceeds to the midale ear. Great pain 
and sense of distension are thereby produced, and 
severe otitis media with destruction of the parts may 
result. Membranous extension along the oesophagus, 
even to the cardiac end of the stomach, has been re- 
corded. 

Sometimes false membrane may appear in various 
parts of the mouth, probably by the infection of 
abrasions of surface. 

In most cases, as above described, the membrane 
makes its first appearance in the throat. Yet nume- 
rous cases are now on record in which it has first 
been seen elsewhere, as on the surface of wounds 
and abrasions of the skin. 

The primary laryngeal form o/the disease is well 
recognised, and has been known by the name of 
Diphtheritic Croup. The general symptoms of the 
disease are then the same as in the ordinary form, 
but signs of the trouble in the larynx occur early 
and before any affection of the pharynx can be 
detected. With the laryngoscope, if the patient 
will allow of it being used, false membrane, having 
the ordinary appearance, can be seen covering the 
posterior surface of the epiglottis, the whole of the 
interior of the larynx, and even of the trachea. The 
affection may remain localised in the larynx until 
death, or may extend thence to the trachea and 
bronchi, or to the pharynx and other parts. 

A primary nasal form is rare, but sometimes met 
with. Here the coryzal symptoms and the muco- 
purulent or sanious discharge from the nostrils occur 
early in the disease ; and, when the affection is 
advanced, false membrane may be seen near the 
anterior nares. Purely nasal attacks are usually 
very mild. From the posterior nares the lesion may 
spread to the pharynx, as in the laryngeal form. 
Such cases are often overlooked in their early stages, 
because of the obscure position of the characteristic 
membrane. They are generally severe in character. 

External wounds or abrasions may be secondarily 
infected and covered by false membrane in the course 
of the ordinary disease. But, on the other hand, 
there happen cases in which not only has the first 
local appearance of the disease been seen in an ex- 
ternal wound, but the inoculation of such a wound 
has been the means of infecting the general system. 
Thus diphtheria has originated from the use of an 
infected instrument in the operation of circumcision, 
diphtheritic membrane first developing on the wound. 
Diphtheria of the vulva is sometimes seen. 

Affection of the Glands. — The glands beneath the 
jaw are swollen and tender in all but very excep- 
tional cases of diphtheria. In most they are so large 
as to be easily seen ; in nearly all they can be felt. 
But in by far the larger majority of cases the swell- 
ing of the glands is a very marked feature. In 
severe cases, too, it is not only the glands beneath 
the jaw, but also all those of the neck, on both sides, 
though the affection of one side may predominate. 
The skin covering them is occasionally swollen,, 
reddened, and oeOematous. In which case, too^ 
the tissue lying between the glands is greatly in* 
flamed ; and in a few cases a brawny hardness, 
extending from the jaw to the clavicle and involving 
apparently all the tissues of the neck, an angina 
Ltidoviciy has been observed. Rarely, the glandu- 
lar inflammation may proceed to silppuration, caus- 
ing a large and formidable abscess. Tlie affection 
of the glands and surroundmg tissue is more marked 
in the severe, and especially ui the malignant forms.. 
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Condition of the Urine — The urine m diphtheria 
resembles in its general characters that or other 
febrile diseases, though the features are less marked 
than m other affections. Albuminuna is very fre- 
quent, and is found, according to statistics, in one- 
half of well-marked attacks The amount of albumen 
may be only slight, or, on the other hand, very 
great ; and it may disappear from day to day, to 
again return With it may be found in the urine 
hyaline or epithelial casts, but only very rarely blood ; 
and the occurrence of albuminuna is in only ex- 
tremely exceptional cases accompanied by anasarca 
or followed by any uraemic symptoms. Whether 
albuminuna is present or not, the daily excretion of 
urea is normal, or increased It differs markedly 
from the albuminuna of scarlet fever in making its 
appearance nearly always during the acute course of 
the disease . very seldom at the time of convales- 
cence In most cases it appears before the end of 
the first week As a general rule, the greater the 
quantity of albumen in the urine, and the earher its 
appearance, the more severe is the case ; but the 
mere presence of albuminuna does not affect the 
prognosis of the diphtheria In most cases the 
albumen disappears during convalescence ; though, 
as the writers can confirm, it may continue in the 
urine for months in moderate amount, and unaccom- 
panied by other symptoms, beyond slight weakness 
and anaemia On the other hand, the writers have 
reason to believe that in exceptional cases chronic 
nephritis may have its origin in an attack of diph- 
theria 

Temperature , — The temperature m diphtheria 
has no definite course It rises suddenly early in 
the disease, and as a rule continues, with morning 
remissions, until the beginning of convalescence, 
when It declines rather rapidly The average 
temperature at the height of the attack is from 102® 
to 103®, and very rarely does it exceed 104® F 
It may become raised above the average limit by 
the advent of complications, such as broncho-pneu- 
monia or suppuration in the neck , but, with these 
exceptions, the height of the temperature is no 
certain guide to the severity of the general disease 
or to the extent of the local lesion 

The Pulse and Heart — The pulse in severe 
diphtheria is throughout of an asthenic character, 
short, ill-sustained, and of low tension. In the 
majority of cases it is frequent, above the degree to 
be expected from the fever Sidney Phillips ana- 
lysed 100 cases of diphtheria with reference to the 
states of the circulation which may occur. In three 
per cent of his cases the pulse was unduly slow, 
and these instances were characterised by vomiting 
and by a fatal issue He concludes that a very 
rapid pulse, also a very dangerous symptom, may 
occur without any other phenomenon, but may be 
accompanied by vomiting and extreme drowsiness. 
Irregularity both in the rhythm and the force of the 
pulse IS not uncommon and not necessarily un- 
favourable The heart-sounds are feeble, and the 
first sound short Disturbances of the intervals 
between the sounds are, in the opinion of the writers, 
of great importance. A rapid seouence of the 
second sound upon the first, but especially * spacing * 
of the sounds, as heard at the apex of the neart— 
that IS, an equalling of the intervals between the 
first and second, and the second and succeeding 
first sound respectively— is of most serious import, 
and indicates a liability to sudden cardiac fidlure, 
the most dangerous complication of diphtheria. 


These alterations in the sounds of the heart may 
be detected both at the he^ht of the fever and 
during convalescence, and are equally important at 
either time. Acute dilatation of the heart, usually 
of the right ventricle, sometimes of the left, is not 
infrequent in diphtheria It may be accompanied 
by a systolic murmur, heard at the apex or over the 
area of the pulmonary artery. But such a murmur 
is not due to endocarditis. The cardiac dilatation 
does not occasion dropsy, as it does m most other 
conditions, but the weakness of the heart’s impulse 
IS the cause of the subnormal temperature and cold- 
ness of the extremities and of the thrombosis of the 
large veins which sometimes, though rarely, occurs. 

Rash — A certain degree of efflorescence on the 
skin IS not uncommon in diphtheria, and especially 
in the severe variety. It is usually seen about the 
neck and the upper part of the chest It is a 
diffuse redness, not punctate, and not papular m 
the slightest degree This is not a specific rash, 
and must be carefully distinguished from that of 
scarlet fever In the malignant forms purpunc 
spots of different sizes may be observed, scattered 
over the whole surface of the body m great 
numbers. 

Complications and SEQUEUE.—Many of the 
complications have already been described m the 
foregoing account of the disorder, and such will be 
here only enumerated. 

1 Extension of the false membrane to the larynx 
and lower air- passages, to the nose, ear, and eye 

2 Formation of false membrane on external 
wounds and abrasions 

3 Extensive ulceration, and even gangrene, of 
the tissues of the throat. 

4 Great mffammation m the neck, and rarely 
suppuration 

5 Albuminuna 

6 Dilatation of the heart 

7 Cardiac failure, syncope, and sudden death 
This complication is the most dangerous which can 
occur in diphthena, and may come on at any penod 
of the disease, and even dunng convalescence. It 
is preceded usuall) by a very frequent, sometimes 
by a slow, pulse, but its special wammg is an 
alteration in the sounds of the heart, as descnbed 
above. The cardiac failure usually shows itself by a 
gradual failure of the circulation, very rarely by 
sudden syncope, and is nearly always fatal The 
most distressing cases in which this occurs are those 
in which the patient, some time after the declme of 
pyrexia, is in full convalescence, or even in ap- 
parently good health, yet suddenly faints and almost 
instantly dies In the majonly of cases, however, 
the heart fails gradually and death occurs in two or 
three days, durmg which vomiting, pallor, sub- 
normal temperature, sighing respiration, and a^- 
mia gradually supervene The mental faculties are 
retained to the end, which is usually quite sudden 
Cardiac failure rarely occurs except in severe attacks, 
and usually comes on between the tenth and four- 
teenth day, but no patient is absolutely safe from 
this fatal mishap until five or six weeks after the 
apparent end of the disease. 

8. Haemorrhages. These may occur, not only 
from the ulcerated mucous membranes, but also 
from an> mucous surface. They may be so comous 
as seriously to weaken the patient, and are evidence 
of a malignant attack. 

9. Thrombosis of veins. 

10. Affections of the bronchi and lungs. 
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General bronchitis may be met with in diphtheria 
before the larynx is attacked, and may be followed 
by extensive broncho- pneumonia. Both these com- 
{Jications are, however, more frequent when the 
air-passap;es become involved in the special diph- 
theritic inflammation. Collapse of lung, emphy- 
sema, and haemorrhage into the tissues of the lung 
aie also met with at times. The special sym- 
ptoms characteristic of these conditions are added to 
those of the original complaint, and need not be 
here detailed. 

1 1 . Paralysis. Statistical evidence shows that this 
most characteristic complication occurs in about 20 
per cent, of cases. The paralysis as a rule appears 
about two or three weeks after the decline of the 
pyrexia, but is often earlier, and it may be delayed 
until the fourth or fifth week of the attack, and, in 
rare cases, even a week or two later. As Landouzy 
has shown, the older the patient the more liable he 
is to this sequela. It is far more common after 
severe cases of diphtheria, and its onset in such is 
usually earlier. 

The first part to be affected by the paralysis is 
commonly the soft palate. The patient then speaks 
with a nasal voice, and is unable to swallow fluids, 
since the immobile palate no longer closes the 
entrance to the posterior nares, and so fluids re- 
gurgitate through the nose. The palate hangs 
motionless during respiration and phonation, and is 
insensitive to touch. Occasionally, and for a time 
only, one side of the palate remains unaffected, 
and then the uvula is drawn to one side and the 
curves of the palatal edges are unequal. In rare 
cases the inability to swallow extends to solids also, 
from paralysis of the muscles of the pharynx. 

The next most common paralysis is that of the 
eye. The most obvious effect of this paralysis, and 
that which most readily attracts the attention of the 
patient^s friends, is strabismus from paralysis of one 
of the rectus muscles. But this is not the most 
common result. More frequently we meet with a 
paralysis of the ciliary muscle, usually in both eyes, 
which has as its effect a loss of the power of 
accommodation. Unless the patient has previously 
been myopic, he is now unable to adjust his eye for 
near objects, as, for instance, in the act of reading, 
while vision for distant objects remains unaltereo. 
The pupil, too, is occasionally sluggish in con- 
tracting to light Other muscles of the eyeball 
may suffer, so that various forms of squint are met 
with, and sometimes partial ptosis ; while, in ex- 
ceptional cases, one or even both eyes have become 
absolutely motionless from paralysis of all their 
muscles. Concentric contraction of the fields of 
vision has been described. 

Other organs of sense suffer but rarely, but 
Gowers states that he has met with loss of taste, 
and loss of smell without loss of taste. 

The limbs next suffer from the paralvsis, and 
usually the lower before the upper limbs. The 
paralysis is generally preceded by tingling feelings, 
sense of * pins and needles,’ or actual pain, in the 
parts about to be attacked. Then g^ually and 
slowly the paralysis sets in. It is but rarely com- 
plete, but always sufficient to render the muscles 
practically useless. The muscles are flaccid and 
soon b^n to atrophy. The knee-jerks are lost ; 
but this phenomenon may be met with early in the 
primary disease; and there may have been a 
previous exaggeration of the knee-jerks. All re- 
flexes are ab^hed. The affected muscles after a 


time cannot be stimulated to contraction by the 
faradie current, though they still retain their reac- 
tion to galvanism. Together with the paralysis, 
and sometimes without it, a certain amount of 
ataxy is not infrequently seen, most obvious in the 
legs, though also sometimes found in the arms. 

Sensation, in one or all of its varieties, is usually 
affected to a greater or less extent, but not always 
in proportion to the loss of muscular power. The 
distribution of the anaesthesia varies. It may be 
spread over the whole limb, or appear only in 
patches. Paraesthesia is usually most marked in 
the fingers and toes, in which it often takes the form 
of ‘ pins and needles.’ 

These affections of the limbs are usually bi- 
lateral, though not necessarily equal on the two 
sides. 

There is scarcely a part of the body which may 
not be affected by the paralysis, but other pans 
than those mentioned are comparatively rarely 
attacked, and only in severe cases. The inter- 
costal muscles may be paralysed, and less frequently 
the diaphragm, so that respiration becomes difficult 
or even impossible. The head falls forward, if the 
patient is in the upright position, from weakness of 
the neck-muscles. The muscles of the larynx are 
sometimes attacked. The muscles attached to the 
epiglottis cease to close the orifice of the larynx, 
and food may then reach the air-passages. More 
rarely, the muscles of the vocal cords themselves 
are weakened or paralysed, and the voice is altered 
in quality or entirely lost. The bladder and rectum 
may be affected in severe cases, but generally they 
are unaffected. Among the muscles most rarely 
attacked are those of the face and tongue. 

In the most severe cases it is possible for nearly 
all the muscles above mentioned to be paralysed at 
the same time, so that the patient lies in bed utterly 
helpless. This condition, however, is extremely 
rare. More usually the paralysis recovers in one 
part while it progresses in another, and as a rule 
does not recur in a part it has already left. A 
patient the subject of diphtheritic paralysis is in some 
danger of heart-failure, for this complication, though 
usually arising earlier, occasionally occurs during 
paralysis. The nutrition of the body may fail from 
the inability to swallow food ; and from food enter- 
ing the larynx pneumonia may arise. In very rare 
cases death ensues from paralysis of the respiratory 
muscles. Yet all these dangers are comparatively 
rare ; and usually the paralysis, however severe, 
after a time gradually and entirely disappears. Ac- 
cording to Gowers, the average duration of the 
paralysis is from six to eight weeks in cases that 
recover, but it remains longest in the limbs, and 
may there last for as long as four or six months, in 
exceptional instances. 

Terminations.— (I) Resolution When the 

attack ends favourably the fever declines by lysis ; 
the membranes soften, separate, and do not reap- 
pear ; the patient gradually recovers strength, and 
resumes his ordinary health. The duration of 
ordinary cases is about ten to fourteen days, but the 
attack may be prolonged by recrudescences to a 
much longer period. 

( 2 ) Death . — Death occurs in diphtheria {a) by 
rapid asthenia from excessive effect of the poison ; 
{b) by cardiac failure ; {c) by asphyxia from spread 
of the membrane to the larynx, or paralysis of the 
respiratory muscles ; or {a) by any of the complica- 
tions enumerated above. 
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Anatomical Characters.— / ir/w Membrane. 
The naked>eye appearances of the false membrane 
have already been sufficiently descnbed When a 
section of the mucous membrane covered by the 
exudation is examined under the microscope, the 
false membrane is seen to consist of either threads 
or shapeless masses of fibrin, in which are embedded 
leucocytes, more or less degenerated, red blood- 
corpuscles, and shrivelled cell-nuclei In the deeper 
layers of the false membrane the outlines of epithelial 
cells can be seen, showing their bodies swollen mto 
a hyaline or granular mass ; the nuclei are not 
visible ; and these cells no longer easily take the 
ordinary stains No definite line of demarcation 
between the false membrane and the true mucous 
membrane can be seen , the one joins the other 
gradually and irregularly The mucous membrane 
shows swelling and proliferation of its epithelial 
cells, and is infiltrated with leucocytes Its blood- 
vessels are congested, sometimes thrombosed, and 
hsemorrhages are seen in the tissue Numerous 
micro-organisms are found, not only in the false 
membrane, but in the tissue of the mucous mem- 
brane, Its veins and lymphatics In the later stages 
further degenerative changes are found in the false 
membrane It is then much more granular, as seen 
under the microscope ; contains numbers of fatty 
globules and crystals of fatty acids and cholestenn , 
and swarms with the micro-organisms of putrescence 
The false membrane consists in part of a fibrinous 
exudation, but mainly of the products of coagulative 
necrosis of the epithelial cells, and contains large 
numbers of diphthena-bacilli 

Glands — The swollen glands are, on section, soft, 
red, and pulpy, resembling splenic tissue They 
show the changes of acute lymphadenitis, and con- 
tain micrococci The lymphatics leading to them 
are also enlarged and inflamed, and contain various 
micro-organisms, among which, in cases which have 
been characterised by great severity, the specific 
bacillus can usually be demonstrated Spots of 
suppuration are occasionally, but rarely, found in the 
glands 

RespircUory organs — The larynx, trachea, and 
bronchi may be covered by false membrane Its 
characters here are slightly different from those found 
m the pharynx It is thinner, somewhat softer, and 
more easily separated from its attachments These 
characters are due to no peculiarity in the exudation 
Itself, but probably to the anatomical peculiarities of 
the mucous membrane The false membrane may 
be prolonged into the smallest bronchi which can 
be followed out More commonly, however, after 
proceeding down the trachea a little way, it becomes 
soft, loose, and at last continuous with a thick puru- 
lent, or muco-purulent exudation, which covers the 
mucous membrane of the bronchi, but is not attached 
to It. The lungs may be congested, or show the 
changes of broncho-pneumonia, or of pulmonary 
apoplexy Very frequently, too, emphysema or 
insufflation of the lungs is seen in jktches. In 
laryngeal cases the broncho-pneumonia is frequently 
of a specific nature, the air-cells being found crowded 
with characteristic bacilli. 

The mediastmal glands may be swollen, and re- 
semble in appearance those of the neck. 

Circulatory ormns — The cavities of the heart, 
especially those of the right side, contain ante-mortem 
clots firmly adherent to the endocardium. Endo- 
carditis is not found. The muscular tissue of the heart 
IS nearly always softened, and may sometimes show 


carditis or fatty degeneration In a few cases, as on 
of the writers has found, colonies of micro-organism 
may be seen embedded in the muscular tissue 
Frequently, and especially if there has been difficult 
of respiration, small punctiform haemorrhages ma 
be observed beneath the visceral layers of the perl 
cardium and pleurae In the malignant form, th 
blood after death is found to be of a dark chocolat 
colour, and very fluid 

Digestive organs — The false membrane has beei 
found extending down the whole of the oesophagus 
and affecting the mucous membrane of the stomach 
and, It IS said, even that of the intestines. Th 
liver IS congested. The spleen is enlarged, but no 
excessively so, and on section is found to be softene< 
and pulpy 

Urinary organs — The kidneys, in all cases, shot 
the change of their epithelial cells called ‘cloud 
degeneration.* When albuminuria has been presen 
during life, the kidneys may present the usual appeal 
ances of acute parenchymatous nephritis The organ 
are swollen, pale in colour, and soft on section 
The cortical portion is unduly enlarged, and of 
yellowish- white colour On microscopical examm« 
tion, the cells of the convoluted tubes, and als 
those of the glomerular and capsular epithelium, ai 
seen to be swollen, and occasionally proliferated 

Muscles — The external muscles may show th 
waxy degeneration of Zenker Evidence of fat! 
degeneration affecting some of the fibres of tt 
cardiac muscle is present m most severe case! 
occasionally before the end of the first week. 

Nervous system — Associated with the paralysii 
changes have been found m the peripheral nerve 
The change consists in an acute parenchymatoi 
degeneration of the medullated fibres. The whil 
substance of Schwann first breaks up and then di 
appears, followed by subsequent disintegration of tl: 
axis-cylinder The pnmitive sheath remains intac 
Certain of the fibres in a nerve only are affectet 
a fact which accounts for paresis of the muscle rath< 
than paralysis Degenerative changes have als 
been found in the sympathetic nerve (Sidney Mai 
tin) The degeneration of the nerves is seldoi 
found in the whole of their extent, and may attac 
the portions near the spinal cord or those moi 
remote The change corresponds in its distributio 
and degree with the region and seventy of tl 
paralysis. The affected muscles show granular an 
fatty degeneration 

Pathology — It may now be asserted withoi 
fear of contradiction that diphtheria is primanlv 
local affection The general symptoms of the ai 
order result from the absorption into the circulatic 
of certain toxic products elaborated by the bacilli 
which muluplies at the seat of inoculation Thl 
by reason of its reactive influence upon the tissues 1 
which it is growing, is productive of the memjbranoi 
inflammation which constitutes the lesion so chaiai 
tenstic of the disease. That diphtheria, like tet 
nus, IS essentially an intoxication and not a stnet 
infective process, as is the case with anthrax < 
relapsing fever, in which the blood becomes infe8t< 
with the actual micro-organisms, is now finnlr est 
blished. 

But though, as a general rule, the badllns 
diphtheria remains localised at the seat of inocol 
tion, lU toxic products alone entering the cucol 
tion, m certain lethal attacks the baallus may 1 
found after death not only in the blood, but even 
remote organs, viz. the lungs, spleen, and me 
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rarely, the liver and kidneys. This widespread 
dissemination of the bacilli probably occurs shortly 
before death, and would seem to represent an over- 
flow, as it were, into the blood-stream, as the result 
of a breakdown of the normal resistance of the 
tissues. 

The specific bacillus was first demonstrated in the 
false membrane by Klebs in 1883, and in the fol- 
lowing year its causal relation to the disease was 
practically confirmed by Loffler by cultivation and 
inoculation of the lower animals. 

The specific bacillus is invariably present in the false 
membrane, usually in irregular or roundish clumps 
which are more numerous in the superficial layers of 
the exudation# Smaller clusters and isolated bacilli 
are found scattered throughout its deeper portion, 
though more sparsely. Bacilli, too, occasionally 
invade the l3nnphatic spaces in the underlying mucous 
membrane, and in exceptional instances may even be 
detected in the contiguous lymphatic glands. 

Although the bacillus may frequently be obtained 
in pure culture from the deeper part of the exudation, 
in the superficial layers, where they are more 
abundant, the bacilli are associated with numerous 
other oi^anisms, chiefly pyogenic and putrefactive. 
A few streptococci, however, are usually to be 
found in the d^per layers. The pyogenic organisms 
are believed to play an important part in the sym- 
ptomatology of the disease. Cases of so-called 
* mixed infection,’ in which streptococci are abun- 
dantly present in the blood and tissues, are almost 
invanably severe. The toxin of diphtheria appears 
to be of the nature of a ferment, and, according to 
Sidney Martin, the toxic effect is dependent upon 
various chemical derivatives, notably certain albu- 
moses, and an organic acid, which are produced by 
its catalytic action upon the tissues and juices of 
the host. The filter^ toxin, obtained by growing 
the diphtheria-bacillus for a week or two in glucose- 
free broth contained in shallow flasks, if injected 
mto guinea-pigs, will not only result in paralysis 
and death of the animal, but will set up morbid 
changes in the viscera and peripheral nerves similar 
to those found in human diphtheria. Valuable 
light is thus shed upon some of the most charac- 
teristic secondaiy symptoms of the disease. Gradual 
cardiac failure is apparently determined by actual 
disease of the heart-muscle ; hyaline followed by 
fatty degeneration of its individual fibres, resulting 
from circulation of the toxin. More or less ventri- 
cular dilatation is often present, sometimes attended 
in fatal cases with thrombosis in the cardiac cavities. 

It is possible that the sudden cardiac failure which 
occasionally occurs in severe attacks may be depen- 
dent upon direct paralysis of the heart-muscle as the 
resuit of the circulation of toxin of an extremely 
virulent character. The peculiar degenerative 
changes in certain of the peripheral nerves in the 
human subject, associated with the muscular paresis 
and sensory disturbance described in the previous 
section, have their counterpart in the crural paralysis 
dependent upon similar histological changes, which 
90on appears in the guinea-pig after injection of the 
toxin. The albuminuria, so frequent in diphtheria, 
is probably caused in most cases by the irritant 
wtion of the toxin upon the renal epithelium, for 
similar degenerative changes result from iht sub- 
cufanoous injection of the virus into guinea-pigs. 
A slight d^ee of albuminuria, however, appearing 
c^lyin the disease in cases attend^ with a high 
tetnpeiature, may possibly be of pyrexial origin, and 


it is quite possible that the copious albuminuria 
which sometimes comes on during convalescence, in 
conjunction with widespread paralysis, may be due 
to circulatory or vaso-motorial disturbance in the 
kidney. 

In the spread of diphtheria personal intercourse is- 
the most important agent. The disease may be 
directly conveyed by kissing, or by means of a cup, 
spoon, or handkerchief previously used by a person 
suffering from diphtheria. Surgeons who have 
inadvisMly sucked the wound to clear it of membrane 
after tracheotomy have contracted the disorder from 
their patient, and cases have occurred where the 
disease has been inoculated by means of an infected 
surgical instrument. The contagium may be given 
off in a particle of mucus, or a minute fleck of 
membrane ejected from the mouth or nose by the 
simple act of coughing, sneezing, or laughing in an 
explosive manner. This may be received directly 
into the mouth, nose, or eye of an attendant ; or it 
may lodge on some article of furniture, the floor, the 
wall, or upon the clothing of a by-slander ; whence 
after desiccation it may be conveyed in an almost 
imponderable form by a current of air on to the 
mucous membrane of a susceptible person. In con- 
fined air, in the absence of bright light, the bacillus- 
in a dry condition may retain its infective properties 
for several months. Milk is an occasional channel 
of infection. The bacillus grows well in milk, and 
it is therefore quite capable of conveying the disease 
as the result of accidental contamination. Dr. 
Klein has shown good reason for believing that in 
some cases the milk may derive its infectivity from 
the cow itself as the result of the animal suffering 
an eruptive disorder which he believes to be the 
counterpart of human diphtheria. Various other 
animals react to inoculation, but, with the exception 
of cats, have no practical bearing upon the propa- 
gation of the disease. Cats, however, contract 
diphtheria very readily, its manifestations in their 
case being mainly pulmonary ; and they have been 
shown to be concerned in giving the disease to 
healthy children. There is no evidence that 
diphtheria is ever conveyed by means of the water- 
supply. Virulent diphtheria-bacilli have not in* 
frequently been found in the throats, even during 
the acute stage, of scarlet-fever patients. Though 
in most cases no clinical evidence of the diseyse 
is apparent, the bearing of this observation upon 
the frequent supervention of post-scarlatinal diph- 
theria cannot be ignored. 

/Etiology. — The predisposing causes of the 
disease may shortly be discussed as follows ; 

1. Age . — The statistics of the incidence of 
diphtheria at various ages show that approximately 
three-fourths of attacks occur in children under tea 
years of age, and that of these more than half occur 
in the second to the fifth year of life. The excess 
is probably due to the greater exposure of children 
to infection during this period owing to their 
aggregation in schools. 

2. Sex . — The disease is more frequent in females 
than in males, in the proportion of about six to 
five. 

3. Heredity , — There undoubtedly are some 
families in whom a more than usual number of 
cases of diphtheria occur, and this probably is due 
to an inherited weakness, rendering the members 
unduly susceptible to the poison. 

4. Season,-— A considerable increase in the num- 
ber of cases of diphtheria begins in the thirdi 



DIPHTHERIA 405 


<]uarter of the year ; the number attains its maximum 
m the fourth quarter, and, while declining m the 
first quarter, nevertheless is still in excess of the 
number occurn^ in the second quarter 

5 ^df«/&.-The disease is more prevalent 
among the poor, partly, no doubt, by reason of a 
lower physique, and also because overcrowding 
increases facilities for infection 

6 Hygienic conditions — There is no doubt that 
exposure to emanations from sewage is a fruitful 
source of diphtheria. How this comes about is not 
precisely certam. Thorne-Thorne, however, was of 
•opinion that sewage-gas produces a morbid condi- 
tion of the fauces which renders the patient more 
liable to the reception of the diphtheria- poison 

In former years diphtheria was more common in 
country districts than in towns, or, to speak more 
accurately, in the sparsely populated than in the 
densely populated parts In recent times this 
relation has been reversed, and now diphtheria is 
more common in thickly populated districts Sta- 
tistics also show that geological conditions have but 
little effect on the incidence of the disease According 
to Thorne-Thorne this is only true as regards the 
structure of the soil itself, in relation to drainage 
A clayey soil may be rendered immune from diph- 
theria by the possibility of free drainage. But 
where moisture is accumulated, and also allowed to 
remain stagnant, there diphtheria is rife. 

7 Influence of other diseases » — The way for the 
diphtheria-poison may be prepared by other diseases, 
such as tonsillitis, scarlet fever, measles, or whoop- 
ing cough, rendenng the fauces or respiratory 
mucous membrane a vulnerable point ; or by 
diseases which weaken the system and so diminish 
Its power of resistance. Probably the puerperal 
state should be associated with the latter group of 
conditions. 

By * secondary diphtheria’ is understood the 
occurrence of diphtheritic lesions and symptoms 
after vanous other diseases, among which the 
principal are scarlet fever and measles It must 
be remembered in connection with this subject 
that the mere appearance of a false membrane is 
not a proof of the existence of diphtheria. Thus, 
in scarlet fever, the occurrence of a false membrane 
on the fauces may be due to the activity of certain 
pyogenetic organisms. Nevertheless, cases not 
infrequently occur-— and one of the writers has had 
many opportunities of examining such — where, con- 
currently with positive symptoms of scarlatina, large 
quantities of diphtheritic membrane have form^ 
in the throat, and have even extended to the larynx, 
and where also after a time the characteristic 
paralyses of diphthena have shown themselves. Such 
cases are specially prone to occur when epidemics 
of scarlet fever and diphthena co-exist, and there 
IS reasonable ground for believing that they are due 
to a dual infection by the poison of both diseases. 

8. Previous attacks , — One attack of diphthena 
confers no prolonged immunity upon its subject. 
Even during convalescence the patient has been 
known to develop the disease afresh, and this may 
be repeated more than once. 

Diagnosis. — In a well-developed attack of 
diphtheria the diagnosis should present no difficulty, 
but where the characteristic lesion is not visible to 
the eye, and in very mild attacks, a bacteriological 
examination of the suspected exudation, or of the 
secretion in the fauces, nares, or larynx, may be 
expected to yield evidence of the greatest value. 


A brief desaiption of the main bacteriological indi- 
cations IS therefore necessary 
The Klebs-Loffier bacillus is a polymorphic 
organism, in length varying from 2 to 6/i, and in 
breadth from 5 to It is either straight or slightly 
curved, and often shows a slight swelling of one or 
both ends. In some instances the swelling of one 
end may be inordinately great, while the other 
perhap tapers off to a fine point, with the result 
that the bacillus takes the form of a club ; or should 
the bacillus be a short one, it presents a pynform 
appearance. This tendency to ‘ club formation ’ 
IS best marked in older cultures, and is evidence in 
most cases of involution It is customary to speak 
of two forms of diphtheria-bacilli, the long and the 
short, each of which usually retains its characteristics 
under cultivation In cover-glass preparations 
taken direct from the throat, vanations both in 
the shape and size of the mdividual bacilli are 
usually to be noted but when taken from a cul- 
ture, the tendency is, for the majority of them, to 
conform to a common type, but few, relatively, 
being of different proportions. The bacillus is 
non-motile and does not form spores. It stains 
readily with the usual basic anilme dyes, but takes 
the stain irregularly, a peculianty which imparts to 
It a beaded or even segmented appearance. This 
irregularity of staining is most distinctive, and is 
best brought out by using Loffler’s alkahne methy- 
lene-blue, when dark-blue dots, usually one at each 
end, are seen in the protoplasm of the bacillus. 
These are usually spken of as ^ polar granules * If 
stained with gentian-violet after Gram’s method, 
the characteristic irregulanty of the stammg is very 
apparent Neisser has devised a double stain, by 
means of which he claims the diphtheria-bacillus 
can always be differentiated from allied forms. His 
procedure is as follows . A cover-glass preparation, 
made from a one night’s serum-culture incubated 
at 35° C., is immersed for I-3 seconds in a solution 
made as follows: — Dissolve i gramme methylene 
blue (Grubler’s) in 20 cc of a 96 per cent alcohol. 
Mix this with 950 cc. distilled water, containii^ 
50 cc glacial acetic acid ; then immerse cover-glass 
for 3-5 seconds m a solution made by dissolving 
2 grammes of vesuvin m i litre of boiling distilled 
water, subsequently ffltered* The film is then 
wash^ in distilled water, dned, and mounted. 
By this method the body of the bacillus is stamed 
a faint brown colour, while several (usually two to 
four) blue dots can be seen m its substance, which, 
according to Neisser, are distincuve of the true 
bacillus. According, however, to most observers 
in this country, the test m their hands has not 
proved equally reliable, but it may be re^rded as 
still on Its trial. At the temperature of the body, 
37° C. , the diphthena-bacillus grows readily on the 
ordinary culture media. Below ao® C no growth 
takes place. The most suitable medium is olood- 
senim, especially when prerared by the methods of 
Iioffler or Lorrain Smith. On blood-serum at 37^ C. 
the colonies, in 13-16 hours, may be reoognis^ aa 
minute dead-white arcular dots, and by the end of 
twenty-four hours are as large as a &ir-sixed 
pin’s head, the central portion of each being ducket 
and less translucent than the penphery. On gly- 
cerme-agar the growth is very similar, but some* 
what less rapid. In stroke-cultures numerous out- 
lying colonies may be discerned along the margm 
of the streak, some of which are very minute. 
On nutrient gelatine at room-temperatures, Uie 
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growth, though slow, is very characteristic. The 
colonies gradually develop a faintly yellow tint, and 
their centres b^ome more raisM and often sur- 
rounded with concentric markings, which give them 
a ripple-like appearance. This, however, is hardly 
apparent before the colonies are ten days old. No 
liquefaction of any of these solid media takes 
place. When the bacillus is grown in broth the 
medium becomes turbid. in a few hours, and a 
chalky precipitate is deposited on the bottom and 
sides of the flask. The broth, moreover, in from 
twenty-four to forty-eight hours becomes acid in 
reaction, but after the lapse of a few days again 
becomes alkaline, in fact more so than before. 
The acidity, however, will not develop should the 
broth have previously been renders free from 
glucose. 

Occasionally in diphtheritic lesions, but far more 
frequently in non-diphtheritic or healthy throats, 
bacilli are found which closely resemble the Klebs- 
Lbfller bacillus in most, if not all, of their morpho- 
Ic^cal and cultural characters, but differ from it in 
that they are not virulent when inoculated into the 
lower animals. Such organisms are usually spoken 
of as * pseudo-diphtheritic bacilli * on the supposition 
that, though resembling the true bacillus, they are 
of a distinct species. The term, however, should not 
be applied to an organism which differs from the 
true bacillus solely in respect to its virulence, since 
this property is capable of enormous modification 
even by artificial means. It is safer, therefore, at 
any rate until the limits of normal variation can be 
more clearly defined, to regard such an organism as 
a true bacillus which has undergone attenuation. 
Among the various organisms to which the term 
pseudo-bacillus may be rightly applied, the bacillus 
originally described by Loffler and by Hofrnann, in 
the years 1887 and 188S respectively, is the most 
widely recognised. The Hofmann bacillus is fre- 
quently present both on healthy fauces and in non- 
diphtheritic sore-throats. In appearance it is very 
similar to the short diphtheria-bacillus, but usually 
more pyramidal in shape. The bacilli often occur 
in pairs with their bases in apposition, and two or 
three pairs may frequently be observed lying side by 
side in the field. On ordinary media its cultures 
are practically indistinguishable in appearance from 
those of the true bacillus. Further points which are 
of assistance in the differentiation of pseudo-dipth- 
theritic bacilli from the true species are— (l) no 
blue granules are developed when Neisser’s stain is 
employed (according to Pakes and other observers 
this is also occasionally true of the diphtheria- 
bacill^) ; (2) no acid is develop^ when the 
organism is grown in broth containing a trace of 
glucose (there is, however, at least one exception to 
this rule, the Bacillus acidum-faciens of Kurth); 
(3) they are not virulent to guinea-pigs. 

In order to obtain a bacteriolc^c^ examination 
of the throat the material is usually obtained in the 
following way a swab of sterilised cotton-wool, 
mounted on a stiff piece of wire, is firmly preyed 
against the affected surface and rotated so as to 
thoroughly impregnate the cotton -wool with secre- 
tion. The swab should then be gently rubbed over 
the surface of the blood -serum contained in a culture- 
tube so M to ensure insemination. The tube should 
then be incubated at 37® C. and the culture examined 
after the lapse of 16 to 24 hours. A cover-glass 
preparation may with advantage be made from the 
material on the swab at the time it is token, and 


examined forthwith. In this way valuable time 
may often be saved, should the examination be 
conducted by a skilled observer. The result, how- 
ever, particularly if negative, should always be 
confirmed by subsequent examination of the culture, 
since bacilli are frequently revealed by cultivation, 
though they may not have been detected microsco- 
pically in the secretion taken direct from the throat. 

At the present day the bacteriological test enjoys 
a wide reputation, and it is undoubtedly one of 
considerable value. There are, however, certain 
disabilities attaching to the test, as usually carried 
out, which seriously impair its value as an altogether 
reliable indication of diphtheria. 

The uncertainty of our knowledge as to the 
essential criteria of the diphtheria-bacillus not 
infrequently leads to considerable difference of 
opinion between bacteriologists as to the specificity 
of some particular specimen. Its relative virulence, 
in so far as it concerns the particular patient, may 
be determined, it is true, by observing its effects 
when inoculated into one of the lower animals ; but 
this implies the loss of valuable time, several days 
at least ; and even then, the question of specificity 
may not be satisfactorily settled. Apart from the 
question of the identity of bacilli, it must be remem- 
bered that a negative examination simply implies a 
failure to detect the bacillus — not necessarily that 
it is not there. One of the writers has met with 
several cases in which, though the patient died from 
typical diphtheria, repeat^ examination of the 
material taken by the usual method failed in the 
hands of an expert of wide experience to reveal a 
single diphtheria-bacillus. These, it is true, are 
exceptional instances; nevertheless, a negative result 
in practice is often contradicted by a subsequent 
examination. 

In view of these inherent drawbacks, it cannot 
be too strongly urged that the diagnosis of a case of 
diphtheria should not be founded upon bacterio- 
logical evidence alone, but rather upon its clinical 
appearances, supplemented by bacteriological exami- 
nation. If the clinical aspect of the case be negative, 
though apparently genuine diphtheria-bacilli have 
been detected in the culture, the bacteriological 
enquiry should include the results of injection into 
animals. Moreover, in cases where the culture taken 
from the throat reveals no diphtheria-bacilli, a fur- 
ther examination should be made ; indeed it is 
safer to require three examinations, made if possible 
on consecutive days, in each instance with a negative 
result, before deciding that the case is not one oi 
diphtheria. 

Almost any affection of the throat may be 
mistaken for diphtheria, but the mistake is only 
likely to happen in the case of acute follicular 
tonsillitis, scarlet fever, and syphilitic affections. 
Their points of clinical difference may be sum- 
marised thus : — 

I. Acute follicular tonsillitis . — Here the amount 
of fever may be equal to or even greater than that 
found in diphtheria. Usually the fever begins more 
suddenly, and is accompanied by more pann in the 
throat and more disagreeable general symptoms than 
occur in the early stage of di^theria. In fact, the 
less serious disease has in most cases the more severe 
symptoms. In acute follicular tonsillitis, even from 
the first, exudation can be seen issuing from the 
tonsillar crypts, forming many small \Aite points 
upon the surface of the swollen tonsils, and nowhere 
else. In diphtheria some hours, or even days. 
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osuaily elapse before more than one patch of 
membrane is seen, and this may possibly not be 
upon the tonsil ; or, if there be more than one, a 
I»tch situated elsewhere than on the tonsil will 
decide the diagnosis. The diphtheritic membrane, 
too, often becomes thick and leathery, and is usually 
not easily removed, while the exudation of ton- 
sillitis remains soft and creamy and is easily wiped 
away with a brush. In acute tonsillitis nasal catarrh 
IS not often met with, while in diphthena of 
moderate severity it is frequently an early symptom 

2 Scarlet fever — Diphtheria rarely begins with 
the same suddenness as scarlet fever ; and vomiting, 
too, IS not usually an early symptom. The tem- 
perature in scarlet fever rapidly rises to a height 
which IS more rarely found in diphtheria Alter 
twenty -four hours, too, the characteristic rash of 
scarlet fever appears This may possibly be mistaken 
for the erythema rarely seen in diphtheria. But 
the diphtheria-rash, when present, does not spread 
over the whole body, being limited to the upper 
parts of the chest and the neck , it is not punctate ; 
and It is never an early symptom The special 
albuminuria of scarlet fever first makes its appear- 
ance late in the disease or at the beginning of 
convalescence; and if albuminuria should occur 
earlier, It is only slight, and such as may accompany 
any febrile state In diphtheria, on the other hand, 
albuminuria is an early symptom ; and in a doubt- 
ful case, if the urine contains much albumen after only 
two or three days of the fever, a diagnosis of diph- 
theria is the more probable The urine in diphthena 
rarely contains blood The throat-affections of the 
two diseases may resemble each other very closely, 
for in scarlet fever not only may the slough of the 
mucous membrane simulate the false membrane of 
malignant diphtheria, but, as already stated, there 
may occur in scarlet fever a false membrane having 
much the same appearance as that of diphifheria. 
Yet in scarlet fever ulceration is more prominent than 
in diphtheria , shreds of membrane are not expec- 
torated, and there is no tendency of the throat- 
affection to spread to the larynx. One of the 
writers has already mentioned, as his opinion, that 
in the cases where laryngeal affection has ensued 
upon scarlatinal symptoms, there has been a double 
infection by the two poisons 

3 Syphilitic affections, — Syphihs, in the 
secondary stage, may produce white patches over 
various parts of the throat, due to coagulative 
necrosis of the epithelial cells These may be 
mistaken for diphtheritic membrane. But they are 
never accompanied by so much fever as occurs m 
diphtheria , they are not so raised as diphtheritic 
patches ; and the parts around are not so swollen as 
in diphthena. Moreover, the rash of secondary 
syphilis present on the body-surface at the same 
time IS diagnostic. The ulceration of the throat 
which may appear in the tertiary stage of syphilis 
might be mistaken for a diphtheritic condition during 
an epidemic of diphtheria , but the remembrance of 
the possibility of its occurrence should be suffiaent 
to remove the chance of error. 

The special characters of the paralysis distm- 
guishing It as of diphtheritic origin are — the history 
of the throat-trouole, if this be obtainable; the 
peculiar progress of the paralysis ; and the early 
affection of the palate and eyes, which are rarely 
touched by other forms of peripheral neuntis, S44 
Neuritis, Multiple. 

Prognosis. —The prognosis in diphtheria must 


always be guarded, even m the mild cases, for serious 
symptoms may at any time break out. The prc^osis 
IS tne more senous the greater the quantity of 
membrane to be seen m the throat, the higher the 
temperature, and the greater the weakness and the 
seventy of the general symptoms The early signs 
of heart-failure — namely, an unduly slow, very rapid, 
or intermittent pulse, and the alterations m the 
cardiac sounds already detailed — are warnings of 
impending great peril The malignant form is 
nearly always fatal ; and consequently the occurrence 
of much hsemorrhs^e from the throat or nose, pur- 
pura, a gangrenous condition of the false membrane 
and surrounding parts of the throat, or signs of much 
nasal affection, are of grave significance. The occur- 
rence of albuminuna adds nothing at all to the 
seventy of the original disease, and therefore is per 
se of no consequence in judging the prognosis But, 
with this exception, any one of the complications 
mentioned above adds greatly to the gravity of the 
attack This is especially the case with extension 
of the disease to the larynx, which if unrelieved by 
operation, in nearly all cases not treated with anti- 
toxin will kill the patient. After operation, too, a 
large number of patients die either from the seventy 
of the original attack, or from extension of the 
membrane down the bronchi and consequent occur- 
rence of broncho-pneumonia In the experience ot 
one of the writers, those cases of laryngeal diphthena 
which have followed on scarlatinal symptoms are 
specially fatal. Generally speaking, the prognosis 
is the less favourable the younger the subject. 

The prognosis of diphtheritic paralysis is on the 
whole favourable Nearly always the paralysis 
recovers The unfavourable cases are those in 
which the laryngeal, respiratory, and pharyngeal 
muscles are paralysed 

Treatment — (1 ) General arrangements , — The 
patient should be isolated m a bnght, well-ventilated 
room This should be cleared as far as possible 
of superfluous furniture, and the carpet preferably 
removed Its temperature should be maintained by 
means of an open fire at about 60° F. , but in laryn- 
geal attacks it may be 5 or 6 degrees warmer, and 
the air moistened by means of a steam kettle. Any 
mucous discharge from the throat or nose should be 
received upon pieces of rag or cotton-wool, and 
immediately burned , as should all pieces of mem- 
brane coughed up by the patient Such material, if 
required for the doctor’s mspection, should be kept 
in some antiseptic solution. No cat should be 
allowed in the room under any circumstances. The 
patient should be isolated for at least three weeks 
after the throat has become clear, and with children 
It is well to insist on a week or even a fortnight 
longer Quarantine, moreover, should be mamtamed 
until the complete cessation of any mucous discharge 
from the mouth, throat, or ears which may have 
been present. The practice of regulating a patient*! 
discharge according to the observed presence oi 
absence of the diphthena-bacillus, though excellent in 
theory, is not altogether satisfactory. The foregoing 
indications, however, may be followed with con* 
hdence. 

(u ) AnMoxtn-treaiment, — The introduction of 
antitoxin towards the close of the year 1894 has re- 
volutionised the treatment of diphtheria, A previous 
moruhty in the pubhe fever-hospitals of the metro- 
polis ot over 30 i^r cent has bm reduced to less 
than 12 as the resul of its emp^yment The im- 
provement is even more strUdhg in laryngeal attacki» 
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the mortality after tracheotomy having fallen from 
over 70 per cent, to less than 4a Were it p^ible 
to treat the cases at the beginning of the disease, 
the results would be even better. In the adminis> 
tration of antitoxic serum two things are essential 
to complete success. Firstly — the treatment should 
be commenced early. During the years 1895-7 the 
mortality in the Asylums Board hospitals among 
patients brought under treatment with antitoxin on 
the first, second, and third day of illness was 3 *8, 12 *1 , 
and 20*9 respectively as against 22*5, 27*, and 29*4 
in the previous year, when antitoxin was not avail- 
able. If, however, the remedy be withheld until 
late in the disease, after the tissues have been 
irretrievably damaged by the toxin, no form of treat- 
ment, antitoxic or otherwise, can avail. Secondly — 
The dosage should be adequaie^ and the serum relink, 
A dose varying from 2,000 to 8,000 units should be 
injected in proportion as (i) the case is brought late 
under treatment, (2) the attack is severe, and (3) 
laryngeal extension threatens. In urgent cases a 
second dose of 2,000 to 4,000 units may be injected 
at the end of 12 hours, and the injection repeated at 
the expiration of another 24, unless the membrane 
have definitely commenced to separate. In regulating 
the dosage the age of the patient need not be con- 
sidered. The antitoxic value of the different sera 
in the market varies considerably, but a reliable one 
of such strength that a thousand antitoxic units are 
contained in from three to five cubic centimetres can 
usually be obtained from any of the leading London 
chemists. The more concentrated sera are the most 
expensive. The injection is preferably given into the 
loose subcutaneous tissue of the flank or abdomen. 
The best syringe for the purpose is Roux’s, as it can 
be readily taken to pieces and boiled. If the injec- 
tion is conducted with strict aseptic precautions, as 
it always should be, a large amount of serum may 
be injected (20 to 40 cc.) without any bad result. 
The distension of the part need cause no alarm, 
as it subsides within half an hour, usually less. The 
d^ree of pain attending the injection varies greatly 
in different cases. Apparently, no benefit is gained 
by giving more than 16,000 units within the first 24 
hours. In the case of a young child the administra- 
tion of antitoxin should never be omitted, however 
mild the attack. Frequently, as an effect of the 
horse-serum injected, a rash, sometimes attended 
with considerable itching, of an erythematous or 
urticarial chameter appears during the second week, 
and lasts a few days. It is usually accompanied 
pyrexia, and occasionally (5 to 6 per cent.) pain 
and tenderness, with slight swelling of one or more 
of the joints. Occasionally an abscess will develop 
at the seat of injection, the result, probably, of 
defective aseptic precautions. These after-effects of 
the serum are sometimes productive of considerable 
discomfort while they last, but are trivial in com- 
parison with the enormous benefit which the treat- 
ment usually confers. 

(iiL ) IjKol treatment , — With the object of hindering 
the multiplication of thediphtheria-lMicillusand other 
micro-or^nisms associated with it, it is always ad- 
visable to periodically syringe out the fauces, and if 
necessary the nasal fossae, with some non-irritating 
and astringent antiseptic solution. By this means 
offensive secretions arc cleared away, and a more 
healthy action of the mucous membrane cncou- 
taged. For this purpose nothing is better than a 
weak acid ^lution of chlorate of potassium containing 
free chlorine, prepared by pouring strong hydro- 


chloric acid upon the powdered salt ; and then 
shaking up with water in the proportions of 4 minims 
of the acid to 9 grains of chlorate of potassium in each 
ounce of water ; or a solution of formalin ( l in 200) 
or of chinasol ( i in 600) may be substituted . A war m 
solution of boric acid (5 grs. to the ounce) is also lo 
be recommended. The treatment is best effected 
by means of a four-ounce india-rubber ball-syringe, 
which can be used with one hand, the other being 
free to restrain the movements of the patient’s head, 
if a child ; or to assist, if need be, in holding the 
basin into which the solution is received as it runs 
out of the mouth. The nozzle of the syringe should 
be introduced between the teeth, and passed over 
the back of the tongue, while the patient’s head is 
held forward over the basin. The throat should be 
somewhat forcibly syringed in this manner every two, 
three, or four hours according to the severity of the 
attack. In comparison with this method, that of 
gargling, swabbing, or spraying is relatively useless. 
Should the patient be a young child, and actively 
resist the treatment, it is better to desist in view of 
the exhaustion which it might entail ; for in cases 
treated with antitoxin the insistence on local treat- 
ment is less important. The forcible removal of any 
membrane which is still adherent, or the application 
of any strong caustic after its removal, is to be 
strongly condemned. In cases attended with profuse 
rhinorrhoea the nasal fossae also should be irrigated 
at intervals with a weak solution of boric acid. 

In laryngeal attacks should the stridor become 
pronounced, the Question ©fits relief by operation will 
arise. One of tne most satisfactory features of the 
serum-treatment is, that in addition to the improved 
results after tracheotomy, it also brings about an 
early separation of the membrane, and consequently 
the necessity for operative interference less frequently 
arises. The necessity for operation will depend 
upon the urgency of the dyspnoea, the degree of 
cyanosis, the amount of muscular effort required to 
maintain the act of respiration, and whether anti- 
toxin has been given sufficiently long to afford a 
reasonable exfiectation that the membrane may be 
expelled before the child’s strength is exhausted. 
Tracheotomy is in most cases preferable to intuba- 
tion, especially in private practice where the doctor is 
not always at hand. When the operator is skilled in 
tracheotomy the opening should be made as low down 
the trachea as tx)ssible, as the after-results are more 
satisfactory. Intubation is contra-indicated when 
there is much faucial membrane, when the nares are 
blocked, and when the patient is in extremis. In 
the early stage of laryngeal stenosis the patient may 
be placra in a steam -tent, and sponges wrung out 
of hot water frequently applied over the larynx. 
After tracheotomy the kettle may be discontinued. 

(iv.) Symptomatic treatment. attacks, 
hot fomentations applied to the neck will afford 
some ease to the inflamed and tender glands, and, 
possibly, tend to promote resolution. Except in 
\exy mild attacks in adults, absolute recumbency in 
bed should be insisted on, and no exertion of any 
kind permitted. Care is particularly needed during 
the second and third weeks of severe diphtheria. 
Both the pulse and the action of the heart should be 
carefully watched from day to day, and the position 
of the apex-beat followed. An abnormally quick 
pulse, associated with a normal temperature ; or an 
unduly slow pulse, are signs of the greatest danger, 
as is also a sharp short systolic sound, or other sign 
of weakness or commencing cardiac dilatation. 
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Under these circumstances, liquor strychnines should 
be given in repeated small doses, combined, if 
thought desirable, with a few CTains of citrate of 
^caffeine ; and a half to one drachm of brandy may 
be administered every two hours to a young child. 
Should persistent vomiting arise, the strychnine 
must be given hypodermically, and the brandy by 
rectum 

The albuminuria of diphtheria requires no special 
treatment ; and that of anuria, if present, is com- 
prised in the treatment of the cardiac failure with 
which It IS associated. During the acute stage the 
employment of drugs is worse than useless ; as is 
that of digitalis in heart-failure. They tend to 
induce vomiting, which should be prevented if 
possible. During convalescence a mixture contain- 
ing bark and ammonia is often useful ; as also is 
iron in the form either of tinctura fern perchloridi, 
or Easton’s Syrup, which may be continued for 
several weeks The period during which the patient 
should be kept in b^ should be mainly regulated 
bv the previous severity of the attack, in the absence 
of any sign of cardiac weakness or paralysis. 
Should, however, the former appear, the greatest 
care should be enjoined, and the patient kept 
strictly recumbent until the heart’s action is again 
deem^ to be satisfactory Diphtheritic paralysis 
calls for no special treatment in the majonty of 
cases Rest in bed should be maintained until 
definite improvement has commenced, when the 
patient may be allowed to sit in a chair , and if it 
continue, to gradually extend his operations Gal- 
vanism early in the affection is liable to do harm, 
but when the paralysis is stationary, or but slowly 
improving, it may be cautiously employed, combined 
with gentle massage, and the daily administration 
of Easton’s Syrup Should the patient be unable 
to expel the mucous secretion from his larynx, 
owing to paralysis of the diaphragm, especially if 
combined with paralysis of the larynx and pharyngeal 
constrictors, small doses of liquor atropinie tend to 
lessen distress by checking anj excess of secretion 

(v ) Dietetic treatment — During the acute 
stage the diet should consist of milk, beef-tea, soup, 
and broths , with the addition of beaten-up ^gs, 
jelly, and ripe fruit if desired, and as soon as tne 
patient can swallow with comfort, a light solid diet 
may be permitted. Stimulants are only required 
when the patient is taking his food badly ; when 
gradual cardiac failure threatens ; and in elderly 
persons. The vomiting associated with cardiac 
failure entirely precludes feeding by the mouth, and 
for a time food in peptonised form must be ad- 
ministered by rectum With children who will not 
swallow m consequence of the distress it entails, 
and in pharyngeal paralysis, nasal feeding must be 
employed, a meth^ which is also to be recom- 
mends when diaphragmatic paralysis is combined 
with laryngeal anaesthesia. Robert Maguire 
F. P'ooRD Caiger. 

DIPHTHERITIC.— Relating to diphtheria. 
The term is applied to the membrane formed in 
diphtheria ; and it is also associated with certain 
symptoms occuning in the course of the disease, 
such as diphtheritic paralysis. See Croupous ; and 
Diphtheria. 

DIPLOE, DlteaseE tei.—See Skull, Diseases 
of. , 

DIPLOPIA (SnrA^, double ; and Ihrto/Mu, I see)* 
Double viuoiL See Strabismus. 


DIPSOMANIA ( 9 Affa, thirst ; and ftovfo, madness). 
Synon. Narcomania, Inebriety, Habitual Drunken- 
ness, Oinomania ; Fr. Manu itruute ou crapuleuse ; 
Gcr Trunksucht, 

Definition. —A moral insanity, characterised 
by an irresistible desire to experience the sensations 
produced by the physiological action of alcohol upon 
the nervous system 

^Etiology. — Drunkenness as met with in every- 
day life may be classified as vicious and diseased 
The care of the vicious drinker is the work of the 
social reformer rather than of the physician, except 
for the important influence that habitual wilful 
excess has in the production of the graver condition 
Many cases of drunkenness are, through ignorance 
of the subject, treated as vicious, though really 
diseased, and consequently as objects for abuse 
instead of pity Any individual who exhibits a 
morbid desire for intoxication, an incapability of 
resisting that impulse, and an impossibility of drink- 
ing alcohohe liquors without proceeding to excess, 
should be classed as diseased The presence or 
absence of the power to resist the craving is the only 
logical division between the vicious and insane 
drinker Dipsomania, as a term, has been too 
exclusively limited to one variety of the condition — 
the ‘ perK^ic ’ inebriate — in neglect bf the facts that 
many * constant * drinkers are no less insane m their 
habits and no more capable of resisting the impui»e 
to dnnk The failure to recognise the diseased 
aspect of the * constant ’ dipsomaniac has no doubt 
been due to the ill-defined line of demarcation 
between that class and the vicious drunkard 

The causes of dipsomania are* — (i) A trans- 
mitted fumtional or structural defect^ evidenced by 
a weakened power of resisting morbid impulses 

There is reasonable doubt concerning the actual 
transmission of drunkenness, per se^ from parent to 
child Clinically, however, there exists ample 
evidence of the greater liabihty of the children of 
drunken parents to become drunken. This is pro- 
bably due to nervous degeneracy which evidences it- 
self in actual drunkenness owing to early example, 
influences, and the facilities for dnnking afforaed 
through life. Insanity, epilepsy, and neuroses 
generally will predispose to mebnety m offspring 
On the other hand, insanity and epilepsy may 
appear concurrently with, or in the place of, 
drunkenness among the children of inebnate 
parents. The three conditions act, inter se, as 
cause and effect with triangular reciprocity. 

2 Ijmg-conttnued vicious drinking — In a large 
percentage of dipsomaniacs careful search will reveal 
an inebnate or neurotic history ; but m other cases 
this IS not obtainable Obwrvation makes it 
certam that the condition may be acauired as a 
result of perpetual careless dnnking. The success- 
ful struggle, however, that a man of high moral 
sense makes against a growmg habit, as compared 
with that made by the man of low moral capacity, 
lends colour to the belief that even in these aoqoirM 
cases some physical or functional nervous degeneracy 
is the real cause of the ultimate result It u 
probably true that the appetite is to a great extent 
acquired in most cases, and that if no one ever 
tasted alcoholic liquors there would be no loi^ng 
for them ; but the point to bear in mind is that 
there are many who, from transmitted tendency, or 
defective physical, mental, or mend stamina, fall an 
vessf prey to inebriety. 

3. Trtumatism^^Ssmt cases are undoubtedly 



DIPSOMANIA 


410 

of traumatic origin. Loss of self-control may follow 
falls, blows on me head, sunstroke, or other bodily 
injury. Instances have also oocurred after ex- 
hausting diseases, or have been associated with 
painful disorders, and especially with uterine and 
ovarian troubles. 

4. Drunkenness may be the first evidence of 
insidious mmtal disease^ as in general paralysis of 
the insane. 

5. Early habitual usi, as in the case of children 
to whom small quantities are administered regularly. 

6. Mental degeneration resulting from the high 
pressure of moda^ life ; continual excitement and 
irr^lar living among the well-to-dc ; business 
anxiety and domestic worry in the man struggling 
for existence ; imperfect hygiene, insufficient food, 
hardship, and excessive temptation associated with 
certain trades and professions. 

7. The attractive phystologtcal ejfect of alcohol in 
producing temporary relief, and the facility with 
which it can be obtained by all classes. 

Varieties. — Three varieties of dipsomania 
are met with : — (a) periodic ; (^) constant ; (^) con- 
stant with periodic exacerbation. 

(tf) Periodic inebriety presents a marked analogy 
to recurrent mania and to the nervous discharge of 
epilepsy. Attacks often recur with marked regu- 
larity, having intervals of sobriety varying from one 
or two weeks to three months or even longer. The 
majority of these cases cannot touch liquor without 
inducing a paroxysm. The attacks may therefore 
appear at irregular intervals from occasional acci- 
dental lapses, and an accidental lapse occurring 
during an interval may postpone the regular out- 
break and so still further mask the periodicity. 
Seizures are usually preceded by a longer or shorter 
period of restlessness, intense nervous irritability, and 
depression of spirits. In some cases there is head- 
ache, neuralgia, insomnia, delusions of suspicion, or 
dread of impending calamity. This premonitory 
stage may last for days before the actual outbreak, 
the patient stnigglii^ meanwhile until the craving 
becomes irresistible and the torture no longer 
bearable. On the other hand it is occasionally so 
short as to be hardly recognisable. Instances are 
known where a victim will, ^er weeks of abstinence, 
start up in the midst of some quiet occupation and 
rush to the nearest public-house to drown acute 
desire in the oblivion of excess, or be changed 
during a walk of a hundred yai^s from a quiet 
reasonable being into an excited irresponsible 
maniac capable of committing any action, however 
gross, to satisfy his morbid impulse. The attack 
usually lasts from three to seven days, during which 
time hquor is literally poured down without inter- 
mission, and after which the craving suddenly 
disappears. The patient then ceases drinking 
without difficult and apparently recovers normal 
health after a day or two of physical discomfort 
and mental distress. He may then remain a total 
abstainer until the time arrives for a recurrence of 
the cycle. By the g^ual lengthening of attacks 
and abbreviation of intervals, some periodic cases 
develop gradually into constant inebriates. Repeated 
attacks produce moral and intellectual degradation, 
and cases may terminate in dementia or mdancholia. 
This periodic type most commonly ^xxnirs in young 
men between twenty and thirty, and is often accom- 
panied by mania^ frenzy and violence during 
attacks ; as a rule, the younger the case the more 
may vidence be anticipated. Among females, 


periodic inebriety is often associated with menstrua- 
tion owing to the functional disturbance occurring 
in many women at the approach of each period. 
Furthermore, in the latter case some pathological 
condition often exists which causes a desire for the 
sedative influence of an anaesthetic agent. 

if) ConstafU or habitual inebriety may be trace- 
able to hereditary neurotic influences as definitely as 
is the periodic variety. From knowledge and ana- 
lysis of some 2,000 cases the writer has found a 
family history of drunkenness, insanity, or allied 
neurosis in 42 per cent, of periodic, and in 39 per 
cent, of constant inebriates. These flgures do not 
include ‘ free living,’ and make no allowance for the 
difficulty in obtaining true records from the patient’s 
friends who may be ignorant of or reluctant to 
confess the presence of inebriety or insanity in the 
family history. Constant inebriety is the type most 
commonly assumed when the disease appears later 
in life and is excited by long -continued vicious 
habits. The constant drunkard, when he becomes 
a confirmed inebriate, is every whit as insane 
a drinker as is the periodic ; and many of this type 
(although true dipsomaniacs) have been treated as 
vicious drunkards simply because clinically they were 
regular and not periodic habitues. When the con- 
dition has become confirmed the individual is literally 
the slave of his impulse. He is impelled to drink, 
against his reason and against his wish, just as in 
orthodox lunacy the maniac is impelled to suicide or 
homicide. He will drink, knowing that so doing 
will certainly bring poverty and rum upon himself 
or on those dependent upon his efforts ; this not- 
withstanding a previous life of careful or even 
parsimonious living. He drinks, aware that that 
way lies a shortened life, mental injury, or even 
crime. Inhibit his liquor, point out to him whei^ 
sober that the first glass taken will inevitably have 
this result ; but if restraint be withdrawn too soon, 
that first glass will certainly follow. 

Some accompanying characteristics of this con- 
dition are : moral depravity, disregard of personal 
appearance, disposal of property to obtain drink, or 
even appropriation of that belonging to others, in- 
consistent lying, and sexual perversion. The ter- 
mination of these cases is that of chronic alcoholism 
(see Alcoholism). Whereas in periodical inebriety^ 
the results are mainly temporary, in the constant 
variety they are mainly permanent and due to tissue- 
changes. 

(^r) 'I he mixed variety — constant with penodic 
exacerbation— is less common. It may be con- 
sidered the connecting link between the foregoing 
classes, and is often the transition stage between 
them, exhibiting the combined characteristics oi 
both. 

Pathology.— The pathology of dipsomania i» 
unknown. It is easy to define the fosl-mortem 
changes due to actual alcoholism, but it is impossible 
to indicate any lesion which gives rise to the uncon- 
trollable desire to resort to excess. The condition 
is probably due to minute changes resulting in an 
unstable condition of nerve-tissue and consequent 
loss of volitionary balance. 

Prognosis.— Probably a third of all cases that 
submit to prop^ treatment recover. Higher per- 
centres are claimed by some, but the figures avail- 
able are scanty and unreliable. Undoubtedly there 
would be a much larger percentage of recoveries if 
control and treatment were resorted to at an earlier 
stage of the disease instead of being used as a tUmiet' 
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mort ; and if longer periods of detention were 
ccepted as necessary. The records of our reliable 
istitutions show many mstances of three months* 
ssidence being considered sufficient for patients 
'hose drmkmg'habits extended over 10 to 15 years, 
'he chance of recovery is better for the constant 
lan for the periodic inebriate, and in either case 
le earlier in life the habit becomes confirmed the 
rorse the prognosis. Dnnking-habits commencing 
etween the age of ^oand 40 are most amenable 
> treatment The impression that less hope of 
icovery exists for women than for men is probably 
rroneous ; the experience of some well-conductea 
hilanthropic institutions suggests the reverse 
Treatment — Few other known conditions have 
iven rise to as much constant effort to discover an 
ntidote, or some charm that would act as specific and 
Tophylactic, relieving the drunkard from his insati- 
ble craving, and curing him without effort of will and 
athout the distress attendant upon removal of liquor 
Vonderful discoveries have been recorded, but none 
ave stood the light of scientific investigation, and 
11 have proved utterly valueless in averting or curing 
abitual drunkenness. When a man is drinking 
ard it IS possible, by substitution of other drugs, to 
ssist in the removal of the acute condition, but 
rhen that substituted remedy is discontinued, the 
riginal condition — the insane desire for intoxication 
-still remains unabated Many so-called * cures * 
fford the victim assistance in breaking off the acute 
ondition — the actual drunkenness— but are devoid 
f any restorative power in the direction of mental 
r moral renovation Cases here and there exhibit 
efficient will-power when once made sober to avoid 
eturn to former habits, and, few as these are, 
idicious advertisement of them has lent a veneer of 
alue to some of the nostrums and methods m 
ommon use Again, some highly neurotic inebnates 
re subject to periods during which any influence, 
cting strongly on the imagination, will tend to 
“mporary improvement Such cases swell the lists 
f cures resulting from hypnotism, faith-healing, 
nd temperance or religious revivals The suscepti- 
ihty ot I such cases to hyper-enthusiasm is a sym- 
tom in Itself of an lU-balanced mental condition ; 
nd for this reason the prospect of permanent cure, 
ben the emotion has subsided, is small indeed, 
'he dipsomaniac must be considered as mentally 
iseased, and must be treated on the same lines that 
rove of value in more definite forms of lunacy In 
ns jrelation there are three primary indications — 
one of which must be neglected: (i) removal of 
drunkard from his surroundings, (2) abstention 
•om liquor for long-continued periods ; <3) treat- 
lent with such medicinal remedies and general 
jgienic measures as are necessary for recovery of 
lie impaired functions and tissues. 

In a confirmed inebriate, moral suasion, ai^- 
lent, and religious influences, although of value m 
ibsequent treatment, are mitially useless Every 
ledical man m general practice is called upon from 
me to time to deal witn dipsomaniacs, and every 
ne who has done so has encountered mnumerable 
ifficulties. To attempt to treat such a case in the 
atient*s own home is almost hopeless. With the 
id of an attendant or by constant watching, it is 
ossible to arrest acute mrmkmg. But the patient 
I sick during the process and possibly amenable, 
ifler the atute symptoms have passed, and just mt 
iie tune when continued restraint is mvaluable, the 
atient reasserts himself and decUnea to be further 


controlled — with the usual result It Is almost 
impossible to remove a drunkard from his sur-» 
roundings, keep him (often forably) firom liquor for 
long-continued peno^, and mamtam contmuous 
medical treatment and supervision, except m mstitu* 
dons specially designed for the purpose, and endowed 
with legal jMwer to restram. Unfortunately the 
power at present available to cope with such cases 
IS stnctly kmited and ineffective. Recognition of 
the necessity led to the mtroduction and passing of 
the Habitual Drunkards Act of 1879. Dunng its 
progress through Parliament, however, it was shorn 
of Its most important feature, viz the power to 
commit (against his will) an inebriate to proper care 
and control When it actually became law, this 
measure, while arranging for and regulatmg the 
establishment of * Retreats' made it essential that 
any patients entenng such institution shall do so of 
their own free will and accord. Later legislation — 
the Act of 1898— insinuates the prinaple of com- 
pulsory detention, but limits its apphcation to cases 
convicted of enme caused by or attributable to 
dnnk, and to such cases as are repeatedly convicted 
of drunkenness m police courts Two classes of 
inebnates only can therefore be legally dealt with 
under existing powers the one that consents to 
restraint, and the one that bnngs itself within the 
clutches of the law The great majority of inebriates 
are not mcluded in either class, and consequently 
cannot at present be subjected to adequate restramt. 
Notwithstanding this, many cases can be mduced to 
consent to restraint, especially when convalescent 
after an illness brought on by their habits Then 
follows the selection of a Retreat and the signature 
of documents 

A Retreat should have pleasant surroundings and 
be conducted on firm but kmd principles. Given 
good personal supervision, only such physical 
measures for restraint should exist as are absolutely 
necessary for safe custody There should be regular 
medical attention and ample provision for the 
employment and interest of paUents. 

To obtain the full advantage of legal power two 
documents require execution (i) a * Request for 
Reception ’ signed by the applicant m the presence 
of a Justice of the Peace This may to done 
privately at the house of the magistrate or patient 
(2) A ‘ Statutory Declaratwn ’ signed by any two 
friends before a Justice of the Peace or a Com- 
missioner to administer Oaths to the effect that the 
applicant is an inebriate within the meaning of the 
Act Both forms are prescribed by the Act. When 
these papers are signed the person can be received 
into a Retreat by consent of its managers, and there 
detained until the expiration of the penod for which 
be signed. ‘ As a general rule very httle drug- 
treatment IS required after the acute distress 
accompanying discontmuance of liquor has dis- 
appeared. Ordinary tonic remedies are mdicated, 
and attention should be paid to any pathological 
condiuon that may be present, remembering that 
any such condition may have largely oontnbuted 
to the origin or continuance of drankennesa, and 
consequently will have an important influence upon 
the patient's future condition. 

Too much importance cannot be laid upon the 
fiict that many cases, if pennitted, would soon 
become as dependent upra drun (narcotics in 
particular) as tney were previous^ upon aloohbl, 

' A List of Rttreau it published aoDoally in the HooieOiica 
Report by H.M. Inspe^ under the Inwriaiee Act. 
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and continued administration of an3r drug is there- 
fore inadvisable* The habit of drinking fluids of 
any sort, more than is necessary, shomd be dis- 
countenanced, and patients taught to resist the 
abnormal demand of a stomach accustomed, by lonz 
use, to over-distension. Regular habits of life ana 
plain but good nutritious diet are both essential, 
and the moral influence of regular mental exercise 
and physical employment is an important factor in 
successful treatment, since improvement in physical 
health is generally followed by mental improvement 
and increased receptivity to moral influences. 

With regard to the period of detention, it is 
impossible to lav down any hard and fast lines. 
Each case must be considered on its merits, and be 
judged, as &r as possible, by the mental and moral 
improvement resulting from treatment. Perhap 
the best general rule is s^;nature for twelve months 
on an understanding (with the Licensee of the 
Retreat) that, should everything be satisfactory 
during the first nine months of residence, the last 
three should be spent by the patient on leave of 
absence as allowed by the Act. 

In dealing with periodic inebriates this course 
may require modification. Sufficient time should 
elapse to allow at least six or eight of the periods— 
that would otherwise be drunken outbreaks— to pass 
without resort to liquor. It is interesting, in the 
majority of cases of this type, to note the gradual 
diminution of restlessness in succeeding periods as 
they become modified by continual absence of 
alcohol. 

It is absolutely necessary that all cases should be 
taught the vital importance of abstinence for the rest 
of tbeir lives. There is little probability of any case 
ever being able to drink in moderation, even after 
years of abstinence, without running the risk of 
unmediately or eventually reverting to excess. 

R. Welsh Branthwaite, 

DISCRETE {disumoy I separate). — This ad- 
jective is used in reference to certain cutaneous 
eruptions, in which the spots or pustules are separate 
from each other ; for example, discrete small-pox 
as distinguished from confluent 

DISCUTiENTS {discutio, I drive away). A 
term formerly used to designate local applica- 
tions supposed to remove or disperse the congestion 
and efliision of inflamed ports, and the swelling of 
the skin over them. Tn^ included Friction ; 
Pressure; Warm moist apphcations ; Counter-irrita- 
tion by blisters or liniments; Mercury and its 
preparations ; and Iodine and its preparations. 

DISINFECTION.— Synon. ; Fr. Disinfection ; 
Ger. Deswficiren, 

Definition. — Disinfection, in the prop^ sense 
of the term, means any process by which the 
contagium of a given dise^ is destroys or rendered 
inert. 

Disinfectants should not be confounded with 
deodorants, which merely cover or destroy ofiensive 
odours without necessarily aflecting the contagia ; 
and with antiseptics, whioi prevent the growth and 
multiplication of miaro-oiganisms. See Anti- 
septics ; Deodorants ; Infection ; Bacteria. 

T^e known contagia consist of minute living 
bodies, and we infer that all contagiaare of the same 
fiatnte ; consequently dilution lessens the chance 
of ifld^tion, but does not prevent a specific effect tf 
the disease be taken. See Infection. 


Contagia are apt to exist as clouds in air, 
water, or milk, instead of being equally distributed. 
When floating in the air (unlike gases) they 
are not absorbed by solid or liquia disinfect- 
ants which do not come into direct contact with 
them. Infected air should be removed by ventila- 
tion : it is futile to sterilise it by gaseous disinfect- 
ants, since to be eflective these must be present in 
quantities incompatible with the existence of human 
beings. From this it follows that saucers of disin- 
fecting fluids, or irritating vapours and gases in the 
sick-room, are a useless annoyance to the patient, 
except in so far as they may be desired as deodo- 
rants. The proper use of volatile disinfectants is 
the purification of walls, ceilings, and inaccessible 
places; and for this purpose, if possible, enough 
should be used to saturate the atmosphere, re- 
membering that the virulent particles are most 
likely protected by being buried in a bit of epithelium 
or surrounded by an albuminous envelope. It is by 
no means easy to render an ordinary room gas- 
tight, and gaseous disinfectants therefore rapidly 
disapp>ear. Even when aided by the presence of 
abundant moisture, free gases are much less eflective 
for the disinfection of surfaces than solutions of the 
same gases applied as washes or in the form of 
spray. 

The nature of the medium in which contagious 
particles are suspended has the most important 
bearing upon the selection of a disinfectant. This 
possibly explains in part the contradictory results 
obtain^ from ex periments with disinfectants. Some 
media exhaust the active oxygen yielded by practi- 
cable quantities of certain disinfectants before the 
microbe are affected. The presence of albumen is 
found to protect septic germs to a considerable 
extent against the action of perchloride of mercury, 
permanganate of potassium, and chlorine, but has 
little or no influence upon the action of sulphurous 
acid and carbolic acid. 

Schill and Fischer found that fresh tuberculous 
sputum was not disinfected in twenty-four hours by 
an equal volume of solution of perchloride of mer- 
cury, I in 500. 

Increased experience will doubtless show which 
is the most appropriate disinfectant for each con- 
tagium in particular circumstances, but we can even 
now say that typhoid-bacilli and anthrax-spores are 
highly resistent to carbolic acid, and that perchloride 
of mercury is not the best disinfectant for tubercle- 
bacilli. 

Disinfection should be carried out as near the 
source of the contagion as possible. Regular 
washing and change of clothing will do much to 
protect the purity of the air against contagium pro- 
ceeding from the skin in such diseases as scarlet 
fever and small-pox. Discharges from the mouth, 
nose, and bowels, as well as the urine, should be 
received in vessels containing disinfecting solutions 
to cover them and prevent contamination of the air ; 
and then larger quantities, or more concentrated 
solutions, as the case may be, should be thoroughly 
incorporated with the discharges before they are 
removed from the original vessels. For similar 
reasons dust should be cmmped before it is removed* 

Of all agencies for preventing the spread of com- 
municable disease, cleanliness is one of the most 
impc^nt Sunlight and fresh air destroy the 
vitality of man^ bacteria. Moist anthrax-spores 
and tubercle-baciUi are soon killed by sunlight, but 
the action is confined to the sur&ce of the medium 
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in which they exist Pending the removal of accu- 
mulations of dirt a covenng of coal-tar powder or 
chlorinated lime should be used to keep away dies 
which may convey contagium to fresn fields of 
action. 

The ultimate fate of contagium is to be destroyed 
by putrefaction, and this appears invariably to 
destroy its specific infective power In certain cases 
where real disinfection is impracticable, as in dealing 
with the accumulation of manure and litter from a 
number of animals suffering from cattle-plague, the 
natural processes may be hastened by stacking the 
material so that it shall <heat,’ or may even be 
destroyed by spontaneous combustion. Certainly 
putrefaction should not be delayed by small addi- 
tions of disinfectants, which cannot accomplish the 
destruction of all noxious matter present A coating 
of dry earth would prevent the access of dies and 
help to deodorise escaping gases. 

Special Disinfectants — i. Heat — Heat is 
the best disinfectant we possess. High temperature 
and length of exposure are to a certain extent 
mutually compensatory, but it appears that a tem- 
perature below 140° F (60® C ) will not disinfect 
vaccine even with long exposure Dry heat pene- 
trates so slowly into fabncs that they are injured 
before a sufficiently high temperature is attained 
throughout, and has therefore now fallen into disuse 

Afoist heat is a far more satisfactory disinfectant. 
Del^pme found that anthrax-spores were killed by a 
temperature of 212° F with the following exposures : 
m Manchester air, five hours; m the same air 
saturated with water-vapour, half an hour ; m 
saturated running steam free from air, thirty-five 
seconds. Saturated steam is rapidly fatal to all 
pathogenic organisms, and penetrates clothing and 
oedding quickly, but may take some time to raise the 
temperature of sheltered articles, especially if wet. 
Modern steam disinfectors are made with a jacket- 
space, to which * live ’ steam may be admitted, so that 
the internal chamber may be used as a simple hot- 
air chamber to dry the contents after steaming 
With a proper apparatus the articles come out dry. 
Absence of air is a great help to the action of steam, 
and a vacuum-attachment is a valuable adjunct to a 
steam apparatus Failing this attachment much air 
may be expelled by manipulatmg the escape and 
supply valves The usual pressure is from 10 
pounds (237® F ) to 20 pounds (259® F.), and the 
time 15 minutes Rapid currents of low-pressure 
steam (at or slightly above 212® F ), usm in a 
machine with a large outlet guarded by a light valve, 
sweep out the air and kill all organisms. The 
machines are cheap, but the boiler should be 
capable of fillmg the steam-chamber once m half a 
minute 

Steam instantly ruins leather, and fixes perma- 
nently all stains of blood or discharge. Stained 
clothing should be previously soaked in cold water, 
and the water afterwards disinfected by perchloride 
of mercury. 

It has been abundantly proved that ordinary boil- 
ing and washing will completely disinfect the linen 
of a fever-hospital. The water should attam the 
full temperature of 212® F. 

Nearly all the chemical agents used in disinfection 
are mutually incompatible, and therefore only one 
should be used at a time. 

2 Carbollo Aoid or Phenol.— This substance 
IS yxnsonous and, though a strong antiseptic, is 
an untrustworthy dismfectant, prolixly inferior to 


Cresol. The solution should not be of less 
strength than 1 in 20 of water and should also 
contain 1 5 per cent, of common salt. Large quan- 
tities are required. Anthrax-spores require to 
soak over two days m 5 per cent, carbohc solution 
to be destroyed, though blood containing anthrax- 
bacilli was almost instantly sterilised by a 1 per cent, 
solution. G>mbinations of carbolic acid are greatly 
mferior to the pure acid, and its solutions in oil and 
alcohol are mert. Carbolic-acid vapour is quite 
useless Very small quantities of the liquid acid 
mixed with organic flmds enable them to remain 
fresh and resist decay for a long tune. So little 
as one- fifth per cent preserves milk. It is obvious 
then that small quantities of this disinfectant, instead 
of destroymg contagium, may actually preserve its 
activity, when otherwise it would have succumbed 
to the action of natural agencies. This danger may 
accompany the limited use of any dismfectant that 
has a ^pickling’ or preservative action when used 
m small quantity. Owmg partly to the volatility of 
carbohc acid, which removes it in time, and partly 
to this pecuhanty of its action, another danger 
attends its use. The acid may temporanly deprive 
a contagium of its infective power without perma* 
nently abohshmg it, and the virulent properties may 
be regained whenever the acid evaporated. 
This has been proved experimentally by Dougall, 
who found that vaccme mixed with pure phenol 
( I m 50) regained its mfective power after lO days* 
exposure to the air 

For removing odour from the hands after working 
m the dissecting-room, a i per cent, solution of 
carbohc acid is supenor in efficacy to permanganate 
of potassium, even when strong enough to stam the 
skm, and is also preferable to chlorinated hme. 

3. Sulphur Dioxide. — The aqueous solution of 
this substance contains sulphurous aad. It destroys 
sulphuretted hydrogen thus, xSO, -f 4H,S = 4H2O + 
3$2, and combines with ammonia. For aenaldismfec- 
tion It IS usual to bum sulphur m very large quantities, 
or to use the gas liquefied by pressure. Even m pre- 
sence of abundant moisture, the gas is unsatisfiictory 
as a disinfectant By volume 10 5 per cent of the 
gas m a room failed to affect spores of anthrax, m 
twenty-four hours, whether wet or dry. Sulphur 
dioxide destroys the activity of dry vaccine on points- 
very rapidly, and even when mutffi diluted stops the 
amoeboid movements of hving cells, kills vibnos, 
and acts deleteriously on vegetation. It bleaches- 
vegetable colours, attacks iron, and mjures cloth and 
leather — fiicts to be remembered in practical dism- 
fection I lb. of sulphur, when burned, produces- 
XI 7 cubic feet of sulphur dioxide gas. 

4. Chlorine. — Chlorme is most easily obtamed 
from ‘chloride of lime* or bleaching powder, by 
adding hydrochloric or sulphuric aad. Two parta- 
of bleaching powder and three of stroi^ hydro^o- 
ric acid may be uken. The aad should be diluted 
before use. Chlorme bleaches colours, attacks- 
metals unless coated with vaselme, and injores- 
cloth stuffs if long exposed. The most marked 
character of chlorme is its strong affinity fior 
hydrogen, which enables it to break up com- 
pound containing that body, and to set fim in a. 
nascent or active state the oxygen combined with* 
hydrogen in water. It is, therefore, one of the- 
most universally applicable and powerM deodorants 
in existence. When merely used as a deodorant, 
enoueh euchlorine (chlorine and chlonne dioxid> 
may oe expeUed from moist * chlonde of hma’ by 
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the carbonic add of the air for most purposes. In 
air saturated with moisture 0*3 per cent, chlorine 
kills all minor o^nisms that are freely exposed ; 
but any coTer, such as a piece of blotting*paper, 
prevents the result. For disinfection 0*5 per cent, 
should be used, which would imply about 3 lbs. of 
bleaching powder per 1,000 cubic feet. 

5. Permanganate of Potaeeium.— This sub- 
stance is non-poisonous, is free from odour, and its 
aqueous solution shows, by loss of colour, when it is 
exhausted. Permanganate of potassium is a true 
disinfectant, oxidising and destroying contagia as 
well as putrid matters ; but the (quantity required 
and the price render its use almost impossible, since 
it is necessary to employ suffident permanganate to 
destroy both the medium or vehide bearing conta- 
gium and the contagium itself The solution should 
contain 5 per cent permanganate after all chemical 
action mis subsided. Cond/s fluid is a solution of 
this substance in water. When the virulent liquid 
or matters are small in quantity, permanganate 
solution forms a capital recipient, and may stand by 
the bedside as a d^orant till required as a disin- 
fectant Permanganate has no effect in restraining 
the appearance of bacteria, or preventing the onset 
of putrefaction. 

a Acids. — The mineral adds and glacial acetic 
add have all disinfecting power when used in suffi- 
cient quantity for a long time, but there are serious 
difficulties in the way of their use. Hydrochloric 
acid, 2 per cent in solution, required ten days to kill 
antlurax-spores. 

7. Formaldehyde. — This soluble gas is a valu- 
able disinfectant for objects which are damaged by 
damp, chlorine, and heat, although it does not 
always succeed with anthrax-spores. It may be 
•directly generated from methyl alcohol, but is more 
conveniently obtained by vaporising paraform, or by 
rapidly distilling formalin over a Bunsen burner — 
five ounces with 10 grains of borax per i ,000 cubic 
feet. The gas is aided by moisture and high tempera- 
ture, and would be allowed to act for some hours. 
Formalin is a 40 per cent, solution of formaldehyde. 
Mackenzie adds five ounces of glycerin to each 
•gallon of formalin to prevent polymerisation of 
formaldehyde before diluting to make a solution for 
•the spray. Formalin does not injure wall-paper, 
coloi^ or fabrics, when applied as a spray in 
solutions of 2 to 10 per cent, strength, and has been 
much praised. It is said that acrolein, the liquid 
aldeh)^e of allyl alcohol, is a more powerful dis- 
infectant than formaldehyde, but more experience is 
needed before its merits can be accurately deter- 
mined. 

8. Chlorinated Lime. — Bleaching-powder, 
commonly known as * chloride of lime,’ ^ves off 
chlorine easily, and this probably explains its disin- 
fecting power. It is very cheap and mans^eable, 
and when fresh omtains 34 per cent, of available 
chlorine. Mixed with water it corrodes cloth and 
sponge if they soak in it for any time. A 10 per 
cent mixture with water is very potent, and even 
I per cent, is sufficient in many cases. Acids aid 
the action. 

9. Perchlopide of Mercury. — Mercuric 
Chloride^ Cop'csive Sublimate^ the most powerful 
•chemical disinfectant known, dissolves in 10 parts of 
cold water, is extremely poisonous, and corrodes 
met^^ With albuminous matters it forms insoluble 
precipitates, which are prevented by addition of 
common salt, hydrochloric acid, or tartaric add. 


Predpitates must be pevented where disinfection has 
to be reputed, as they might be dangerous. The 
solution with tartaric acid u not stable, and should 
be freshly made. Solutions should be coloured to 
prevent accidents, and kept in glass or wood. A 
spray of i in 1,000, or washing with I in 
kill^ resistent organisms in ten minutes. Enough 
should be used to leave i in 5,000 after any of the 
perchloride of mercury is precipitated by sulphur or 
dbumen. After disinfection is finished, copious 
washing with water removes the remaining mercury 
salt For utensils, clothing, &c., 1 in 2,000, and 
for excreta an eoual bulk of i in 1,000 solution, 
are recommended. 

10. Metallic Salts. — Metallic salts include: — 
{a) Bichromate of potassium, (^) Sulphate of copper,, 
(c) Chloride of zinc, A 5 per cent, solution had no 
effect on anthrax-spores in a month, and i per cent, 
failed to kill Bacillus prodigiosus in forty -eight 
hours, {d) Chloride of aluminium, (e) Ferric 
chloride^ which, if strong, liberates offensive fumes 
from animal matters, but is a fair antiseptic and 
preservative. (/) Ferrous sulphate, {g) The waste 
chlorides^ from the manufacture of chlorine, contain 
MnClj, FcaCl,, and free HCl, which cost next to 
nothing, and might be used for larger masses of filth 
or drains. 

11. Ozone. — This body oxidises organic matter, 
and so destroys odours. Terebene and preparations 
containing terebene are good deodorants, and 
give rise to ozone. 

12. Charcoal. — Charcoal condenses gases 
within its pores, where combustible gases are 
destroyed by the condensed oxygen. Contagium, 
unless in water, does not entex the pores, for, being 
particulate, it is not absorbed from the air as gases 
are. 

Practical Disinfection. — In conclusion, a 
few remarks may be offered as to the modes of 
carrying out disinfection under circumstances in 
which it is commonly required. 

1. Clothing and Bedding. —In dealing with 
the ragged and worthless articles of the poor, local 
authorities will generally find it most satisfactory to 
both parties to burn them and replace with new. 
If not burned, clothing may be steamed as de- 
scribed in this article under Heat^ or well boiled 
with soda. Before coming to the washhouse they 
may be steeped in 5 per cent, carbolic solution, 
or perchloride of mercury (l in 2,000). 

2. Rooms. — The essential process for disinfecting 
rooms is thorough removal of dust and cleansing 
with soft soap and hot water. The walls and ceiling 
should be brushed, and wall-paper removed if 
possible. Furniture, if iron — a bedstead for ex- 
ample — is to be taken down and washed with 
carbolic solution, and removed from the room. 
Textile fiibrics should be steamed or boiled, or spread 
out in the room, which should then be well sprayed 
with a solution of formalin, and closed until next 
day. Brushing with a i per cent solution of 
bleaching powder several times repeated is used 
by Del6pine for disinfecting rooms which have been 
occupied by tuberculous patients. In whitewashed 
rooms the walls should be scraped, and then washed 
with hot lime in addition to fumigation with 
chlorine. 

3. Drains, Water-cloaott,Aa—Froperdrains 
remove sewage so swiftly and completely that little 
or no sewm-gas is formed if ventilation is given. 
For bad drains carixxlic acid, chloride of zinc, or 
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waste chlorides from the manufacture of chlorine, 
tire fair palliatives Excreta from cases of infectious 
diseases should be reduced to a liquid form, mixed 
with a large quantity of concentrated disinfectant, 
and set aside for at least one hour before being 
thrown into the water-closet. When a reliable 
amount of disinfectant is in these cases sent 
down the pipes, it is apt to corrode them unless 
it has been allowed to expend its energy on the 
excreta alone in the first place. If small quantities 
of disinfectants are poured down water-closets, it is 
better to mix them with the after-flush water which 
fills traps and basins, so that the little energy 
available may be devoted to the destruction of any 
slime adhenng, or portions of organic matter 
retained. Permanganate of potassium is the most 
pleasant agent for this purpose, though expensive. 
When there are no water-closets, the excreta, in 
cases of cholera and typhoid fever, should be 
received in a vessel containing half a pint or more 
of a i-in-20 solution of commercial hydrochloric or 
sulphunc acid, and then put, along with two ounces 
of chlonnated lime, into a covered stoneware vessel 
in the back yard After a few hours the contents 
of this vessel may be thrown into the cesspool 
or upon the midden 

4 Dead Bodies — Dead bodies, if putnd or 
bearing contagium, should be wrapped in sheets wet 
with i-in-20 carbolic solution, or i-in-i,ooo per- 
chlorideof mercury ; or, if coffined, sawdust saturated 
with one of these solutions should be packed around 
them 

It IS necessary clearly to keep in view the object 
desired when selecting disinfectants, deodorants, or 
antiseptics whether it be destruction of contagium, 
merely ‘ pickling ’ and preserving, arresting putre- 
faction and* fermentation, or deodorisation From 
all that has been said it is evident that the different 
* disinfecting ’ nostrums, applied as their inventors 
direct, can have little effect upon contagium, but 
may have more or less power in the other directions 
indicated. James A Russell. 

DISSECTION-WOUNDS.— Post-mortem 
Wounds. 

DISSEMINATED SCLEROSIS Su SriNAL 

Cord, Diseases of. 

DISSOCIATED AN>ESTHESIA. — This term 
IS applied to a condition in which the sense of touch 
18 jveserved, while sensation to pain and to tempera- 
ture IS impaired or lost See Syringomyelia. 

DISTOMA.— Entozoa. 

DISTOMA RINQERI vel PULMONALE.— 
Under this name the writer onginally described in 
1S82 a speaes of fluke, the mature form of which 
inhabits the human lung, where it was first found in 
Formosa by B. S. Ringer in 1S79. The ova of the 
parasite are associated with a peculiar form of re- 
current haemoptysis, to which the term endemu 
kamoptysu has been applied. 

Symptoms and Pathology.— The symptoms of 
disease associated with the presence of the Distoma 
Kingeri are a slight cough ; the expectoration of 
a characteristic rusty-brown, viscid mucus ; and at 
times hsemoptysu, slight or Copious. The hemor- 
rhage occurs at irregular intervals during many years. 
The expectoration of rusty bronchial mncus is per- 
sistent, and in this the ova are readily discovered 


with the microscope. These are pale brown bodies 
in. X ^ m. ), ovoid, double-outhned, operculated 
at the broad end, and containing protoplasmic 

f lobules having very active moleculLr movements, 
f the sputum is occasionally shaken up in fresh water 
there is developed m most of the ova, in the course 
of SIX weeks to two months, an active ciliated embryo 
which in time escapes by forcing back the operculum. 

It may be conclude from this that drinking-water, 
or a fresh-water animal acting as intermediary host, 
is the medium by which the disease passes from one 
human subject to another. See Entozoa. 

Recent observations have shown that D. Ringen 
may invade the brain and other oi^ns besides the 
lung When it affects the brain it gives nse to a 
form of J acksonian epilepsy The concurrence there- 
fore of endemic hemoptysis with cerebral symptoms 
should suggest the dia^osis of invasion of the brain 
by this parasite 

This disease has hitherto been found only m Japan, 
Corea, and Formosa, but its distnbution is probably 
more extended. 

The mature parasite measures from 8 to xo mm. 
by 5 to 6 mm It resides m cavities and burrows 
connected with the smaller bronchi, into which it 
discharges its ova As many as twenty of these 
parasites have been found in one case. 

Treatment — Inhalations of sulphurous aad, 
sprays of turpentine, as well as kousso, miassia, and 
santonm, have been admmistered witnout much 
apparent benefit If the brain be mvolved and if 
there be definite localisu^ symptoms, sui^cal inter- 
ference is advisable. Patrick Manson. 

DITTRICH’S PLUGS — Brownish-coloured 
masses formed m the bronchial tubes and found m 
the expectoration in cases of gangrene of the lung, 
andofWnchiectasis. Bronchi, Diseases of; 
and Lungs, Gangrene of. 

DIURESIS (8id, through ; and I pass 

water) — A free excretion of unne, whether induced 
naturally or artifiaally See Diuretics. 

DIURETICS (Sid, through; and I pass 

water) 

Definition — Remedies which mcrease the 
secretion of unne. 

Enumeration — The following comprise the 
most important diuretics • Water ; Milk ; salts of 
Potassium, Sodium, and Lithium ; Calomel ; 
Alcohol, Nitrous Ether, solution of Ethyl Nitntc ; 
Turpentine, Juniper, Copaiba ; Canthandes ; Digi- 
talis, Strophanthus, Squill ; Caffeme, Theobromme, 
and Its compound with Sahcyhc Aad and Sodium 
termed * Diuretm ; * Tobacco ; Scoparium, and 
Sparteine. The action of diuretics is often aided by 
bnsk purgation, depletion, countcr-imtation over 
the loms, and sometimes by the use of mercury. 

Action. — The secretion of unne may be mcreased 
by anything which raises the blood-pressure through- 
out the system generally, or m the renal arteries 
locally. The systemic blood-pressure may be raised 
by cold to the surface, digiulis, squill, and tobacco. 
Digitalis and possibly other drun have also a local 
acuoD on the renal arteries, whidi are more readily 
affected by some drugs tl^ other aiteiiea in the 
body. Nitrous ether and solution of ethyl nitrite 
probably act as diuretics dilating the renal 
aneries. The exact mode of ad^ of the other 
diuretics is not determined ; but common salt, nitrate 
^ potassium, urutet, and urea increase the flow of 
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urine even althov^h the pressure in the vessels of the 
kidney is very low. It is therefore probable that 
they, as well as caffeine, theobromine, and very 
probably all bodies belonging to the xanthin group, 
stimulate secretion by acting on the nerves or secret- 
ing cells in the kidney itself^ 

USES. — Diuretics are employed to increase the 
flow of urine, and thus remove water or excrementi- 
tious products from the body. They are used in 
cases of general dropsy, or of accumulation of fluid 
in the peritoneum or pleura. In febrile conditions 
they are given to aid in the elimination of waste 
matter. They are also employed in order to render 
the urine more watery, and thus prevent the deposi- 
tion of solids from it, and the formation of calculi in 
the kidney or bladder, or to redissolve such concre- 
tions when they are already formed. Digitalis and 
squill are most useful in dropsy dependent on heart- 
disease ; the other remedies are more effective in 
dropsy dependent on disease of the kidneys or liver. 
The action of digitalis and squill is greatly assisted 
by the addition of a little Blue Pill : and when the 
kidneys are much congested or pressed upon from 
without by accumulation of fluid in the abdominal 
cavity, diuretics sometimes fail to act until the con- 
gestion has been relieved by depletion from the loins 
or the use of a brisk pui^ative, and the pressure 
removed by paracentesis. See Dropsy. 

T. Lauder Brunton. 

DIZZINESS.— .9^^ Vertigo. 

DOCHMIUS DUOOENALIS.— A synonym 

for the Ankylostoma duodenale. See Entozoa. 

DOUCHE (Fr.).— Definition.— A jet of water 
propelled against some part of the body through a 
doccia or pipe The size of the jet of water, the 
d^ree of its impetus, and its temperature can all be 
regulated. A douche differs from simple affusion in 
its impact being more local, and in the force with 
which it is appUed being often greater. 

Application and Action.— Douches of cold 
and of hot water, of vapour, and occasionally of 
gas, are employ^ j but those by far the most 
commonly used, except where there are hot natural 
waters, are of cold water. 

The immediate effect produced by a cold douche 
on those who are unaccustomed to it is a feeling of 
shock, spasmodic shortness of breathing, increased 
action of the heart, and sometimes pain in the back 
of the head. Locally the first effect of a douche is 
to deaden the sensibility of the part to which it is 
applied ; but if the douche be powerful enough, 
reaction comes on in about forty seconds. The 
reaction lasts for a time ; but if the douche be kept 
up for three or four minutes, the pulse falls seven or 
eight beats, the deadening of sensibility returns, and 
the temperature of the part is greatly lowered ; 
when the douche is withdrawn, reaction again takes 
lace. This alternating effect increases the flow of 
lood in the part, and thus favours tissue -changes. 
The mechanical effect of the force with which the 
douche is applied must not be overlooked. In a 
given individual at a given moment the amount and 
kind of the reaction will depend on the temperature 
of the water, the length of the application, the 
force and size of the douche, and the part of the 
bod^ to which it is applied. 

Different portions of the body have different 
degrees of tolerance of the douche. Thus the ex- 
tremities and the head bear it better than the chest, 
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and the chest somewhat better than the abdomen } 
and the posterior aspect of the body bears it much 
better than the anterior. Patients soon get accus- 
tomed to the cold. Warm douches produce less 
shock, and are more easily borne, but they are, 
comparatively speaking, little employed in private 
houses. An alternation of hot and cold douches, 
known by the name of Scotch^ is a valuable means 
of obtaining easily a great amount of reaction ; the 
term Scotch douche seems to have originated on the 
Continent, where it was first employ^ by a Savoy 
physician of the eighteenth century as synonymous 
with the English shower-bath, with which he 
became acquainted at Edinburgh. 

The Aix-douche should be mentioned here, as its 
employment is not limited to Aix-les-Bains and any 
kind of hot water may be used for it. It is more 
correctly termed douche-massagef and is a combi- 
nation of douche and massage, consisting in the 
methodical application by specially trained atten- 
dants of a hot douche, together with manual massage 
of the part against which the douche is directed. 
There are various slightly different modes of ad- 
ministering the douche-massage besides the original 
method employed at Aix-les-Bains ; thus the patient 
may either be seated on a stool during the applica- 
tion, or be lying on an inclined table ; treatment 
may be applied, as usually at Aix, by two attendants 
working at the same time on different parts of the 
body, or the administration may be confided to a 
single attendant. The local employment of the 
douche-massage is of great service in many chronic 
affections of the joints, but the application should 
be general when it is desired to obtain an effect on 
some gouty or other chronic disordered state of the 
metabolism. 

Under particular circumstances it may be expe- 
dient to use a jet of steam, but this, of course, must 
be done with caution ; and a jet of carbonic acid 
has sometimes been made use of for the neck of the 
uterus and the eye. Douches are sometimes 
applied locally to the perinaeum, to the vagina, to 
the rectum, and to other parts ; the rectal douche 
is called by the French douche ascendante, but in 
England the term ascending douche is sometimes usea 
more vaguely to include perineal and other douches- 
In a certain sense what the English call ptimping is 
a variety of the douche, and the shower-bath is in 
reality merely a multiplication of fine douches. 
The action of douches is more or less general 
according to the portion of the body to which they 
are applied. Thus the application of a douche to- 
the head has the most general action, and that to- 
the spine the next. In either case it is impossible 
to limit it very strictly, and there is a certain 
amount of affusion besides the direct douche, A 
douche, again, applied to one of the extremities 
may easily be localised ; and a douche may be 
applied only to one part or to several parts of the 
body in succession. 

Douches merely require a pipe with nozzles of 
various sizes in connection with a cistern at a certain 
elevation, or with a pumping machine; they can 
easily be improvised. Shower-baths can be pro- 
cured with ecjual facility. A vapour-douche can be 
got by attaching a pipe to a vessel of boiling water. 
In the case of fine douches used for the eye, the- 
water is propelled with sufficient force by the action, 
of a caoutchouc bag worked by the hand. Carbonic^ 
acid is little used, and only where there is aii 
abundant natural supply of the gas. 
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Perhaps 50® F, mav be considered the averse 
temperature of a cola douche, and its duration 
vanes &om a few seconds to a good many minutes. 
'Fhe course of douching will probably extend at 
least over a fortnight. As to the actual temperature 
of the water, the sensation it produces in the patient 
depends mostly on his condition. Thus water of 
45® F. may feel ice-cold to one who has just quitted 
a hot bath. In like manner a douche of slightly 
heated water may appear quite warm when applied 
to a part cooled by a cold douche* The tempera- 
ture of a douche should vary according to the con- 
dition of the patient 

Uses. — As a general rule we may say that 
douches are only applicable in cases of chrome 
disease ; that cold douches are most useful in con- 
stitutional diseases , and that warm douches, and 
the alternation of hot and cold douches, and the 
douche-massage are most suitable in local affec- 
tions. 

The cold douche, when it is employed with judg- 
ment, is found serviceable in chlorotic and hysterical 
conditions, in hysterical paralysis, and in over- 
sensibility of the skin, with tendency to catch cold ; 
and it forms a part of the treatment of phthisis at 
many of the sanatoria for this disease. As cold 
affusion on the head is very serviceable in infantile 
convulsions, so the application of a douche of cold 
water to the head is a calmative and hypnotic in 
some maniacal cases It is, perhaps, not so much 
used in this way as formerly, because it has, like 
the shower-bath, come to be considered a sort of 
punishment to troublesome lunatics Douches have 
likewise been employed as revulsives in chronic 
congestion of the liver &c 

Locally, douches are principally used m cases of 
old sprains, in chronic rheumatism or gouty tlucken- 
ings of joints, m lumbago and in some neuralgias 
The Scotch and the AtX’douche are far the most 
effective for the chronic articular troubles just alluded 
to Douches might be used more extensively in 
private houses; still, as assistance is always re- 
quired by the patient, public baths have advantages 
for their application. See Bai hs 

John Macpherson. 

F. Parkes Weber, 

DRACUNCULUS(^raa<»c2</Mr, a little dragon). 
See Entozoa 

DRAINAGE —See Public Health. 

DRASTICS (Spdof, I act). — Violent purgatives. 
The principal drastics are — Hellebore, P<mophyllm, 
Gamboge, Elaterin, Scammony, Jalap, and Croton 
Oil See PurjGATIVes. 

DREAMS — Set Sleep. 

DRIBURQ, In Westphalia* — Strong Chaly- 
beate Waters. See MINERAL WATERS. 

DROITWICH, In Woroestepshire.-- Common 
Salt Waters See Mineral Waters. 

DROPSY ( 08 panff; from CSup, water; and 
aspect, appearance) — Synon. ; Fr. ffydropiste ; 
Ger. WassersuchU 

Definition — Accumulation of serous fluid in 
the subcutaneous cellular tissue, or ip a serous 
cavity. 

Dropsy is known by vanous other names, ac- 
cording to the portion of the body affected, '^en 
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confined to the subcutaneous cellular tissue it is 
termed oedema or anasarca ; to the pentoneal cavity, 
ascites. The term is often limited to these two 
forms of the disease ; and exudations similar to 
that of ascites in other cavities are termed hydro* 
peruardtuniy hydrocephalus, hydrocele, hydrops 
ocuh, hydrops arttcuU, and hydrothorax or pleural 
effusion, according as they are contained m the 
pencardium, arachnoid, tunica vaginalis, eye, jomt, 
and pleural cavity respectively. 

Pathology. — The sole source of the fluid m the 
connective-tissue spaces is the blood which circu- 
lates through the capillanes The removal of the 
flmd can be effected in two ways : firstly, by the 
lymphatics, and secondly, under special conditions, 
by the blood-vessels themselves Owmg to the 
extremely free anastomosis between the lymphatics, 
an alteration of absorption by these channeb can 
rarely be made responsible for an excessive accumu- 
lation of fluid. We are therefore compelled in almost 
all cases to ascribe the production of dromy to an 
increase in the transudation of fluid from the blood- 
vesseb What are the factors which mfluence this 
transudation ? The capillary-wall consists of a 
single layer of endothelial ceils in contact, but not in 
continuity, at their margins. Fluid may pass from 
one side of this membrane to the other m conse- 
(^uence either of differences of pressure on the two 
sides or of differences of concentration In the 
first case the movement of fluid will take place by a 
process of filtration, m the second case oy one of 
osmosis. It IS abo possible that there may be a 
direct transmission of material across the mem- 
brane in consequence of a secretory activity of the 
endothelial celb themselves , but of the existence of 
such a process we have no evidence. 

We may deal first with the mcreased production 
due to the differences of concentration. Wherever 
activity or disintegration of tissue is going on, there 
must be a settmg-ftee of chemical substances m the 
tissues, which will increase the extra-vascular con- 
centration and so tend to produce a movement of 
fluid from blood-vessel into connective-tissue ^ce. 
Since, however, the endothelial wall b, so m as 
we know, permeable to all kinds of diffusible sub- 
stances, any such difference of concentration, due 
to local activity or injury, will be a temporary 
phenomenon, and will tend to disappear m conse- 
quence of diffusion between blood and lymph. 
Hence, although this factor may play some part m 
the causation of the local oedema resulting from 
mjury, it cannot be of any great importance m the 
production of the more endunng dropsies 
On the other hand, the existence of a arcubtion 
through the blood -vesseb mvolves a constant dif- 
ference of pressure between the blood in the vessel 
and the fluids m the tissue outside. There will, 
therefore, always be a tendency to the passage of 
fluid outwards mto the connective-tissue spaces, 
the amount of transuded fluid depending on the 
capillary-pressure, and on the permeability of the 
capillary-WBil. The normal balance between the 
production and absorption of tissue-fluid may be 
upset by an mcrease in the capiUaxy-pressure, or by 
an increase m the permeability of the vessel The 
relative importance of these two betors varies 
according to the permeability pf the vessel under 
normal conditions. In the capUaries of the liver, 
for example, a rise of pressure from 20 to 40 mm. 
Hg, increases the tronsudatioa of Ivm];^ tenfold. 
On the other hand caj^aries of the coohective 
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tissue of the skin and of the limbs are much 
less permeable. The normal pressure in their 
capilmries gives only a very small transudation of 
lymph, and the pressure in them may be raised to 
loo mm. He. without produciM any^ marked 
augmentation m the tissue-fluid. ^ Thus ligature of 
the femoral vein in a normal animal, or paralysis 
and consequent dilatation of the arteries of tne limb, 
causes only a minimal increase in the production of 
tissue-fluii Were it otherwise, the mere assump- 
tion of the vertical position in man would cause 
oedema of the legs, in consequence of the hydro- 
static pressure of the column of blood between the 
legs and the heart. 

The permeability of a vessel is, however, so in- 
timately^ dependent on the vitality of the cells com- 
posing its wall, that any alteration or diminution 
in the vital condition of these cells increases the 
permeability of the vessel-wall. Thus they may 
oe injured by thermal means as by scalding, by 
meclmnical means as in the production of a crush or 
bruise, or by chemical means as by the injection or 
introduction of poisons into the connective tissues, 
or into the circulating blood. Examples of this 
last class of agent are furnished by the poison of 
the bee-sting, by the poison contained in shell-fish, 
which on ingestion give rise to nettle-rash, or by 
the injection of turpentine or croton oil, as in the 
experimental production of inflammation. When 
thus modified the vessels of the limbs will react to 
changes of pressure within them in the same way as 
the liver-capillaries. A slight increase of pressure, 
whether produced by changes of position or by 
obstruction to the venous outflow, increases at once 
the transudation of fluid from the vessels to such 
an extent that the absorbents are inadequate for its 
removal, and the excess of fluid remains in and dis- 
tends the tissue-spaces, thus giving rise to oedema 
or dropsy. 

We do not, however, need the presence of actual 
poisons for the production of this alteration in per- 
meability. The life of the endothelial cell, as of 
all other cells of the body, is intimately dependent 
on the adequate and constant supply of oxygen and 
food. Thus stagflation of blood in the vessels, 
whether produced by obstruction of artery or vein, 
damages the vessel- wall and increases its permea- 
bility. The same effect is produced by the circula- 
tion of blood impoverished in its chief constituents. 

It has already been stated that ligature of the 
femoral vein in a healthy animal is not followed by 
the production of oedema. If, however, the blood 
has been impoverished by frequent and excessive 
loss of blood before the experiment, ligature of the 
femoml vein causes oedematous swelling of the hind 
limb. In the same way the blood may be rendered 
more watery, and the capillary-pressure raised in all 
parts of the body, by the intra- vascular injection of 
large quantities of normal salt-solution, without, in 
the normal animal, giving rise to any o^ema of the 
subcutaneous connective tissues. If, however, the 
vessels be damaged by the previous injection of a 
elution of arsenic, widesprc«ul oedema of the skin 
is the result. 

We thus see that for the production of the ordinary 
dropsy of the subcutaneous tissues there must always 
some alteratioD of the vessel-walL This altera- 
tion may be primuy, and the sole cause of the in- 
creased transudation of flqid under the normal 
capillary-pressure, or it may be secondary to some 
hkoT, which is at the same time responsible for an 


increased pressure within the blood-vessels. In 
many cases these changes are assisted by an altera- 
tion in the composition of the blood itself, render- 
ing the transudation of its fluid parts more easy. 

We are now in a condition to see how far these 
three factors are involved in the production of the 
various forms of drop^ known clinically. 

Local Venous Obstruction. — A frequent 
cause of a localised dropsy is the existence of some 
obstruction to venous outflow from the part. Thus 
oedema of one leg may be produced by a growth 
pressing on the femoral vein, or by the occurrence 
of thrombosis in the vein itself. Simple aseptic 
ligature of the femoral vein in man may not cause 
dropsy. In most cases of venous obstruction, how- 
ever, the capillary vessels are altered in consequence 
of the long stagnation of blood within them, or in 
consequence of the general malnutrition of the indi- 
vidual. The very production of thrombosis in a 
vessel postulates the existence of some deviation 
from the normal of the endothelial lining of the 
vessel, or the presence of poisonous substances in the 
blood. 

General Venous Obstruction.— The com- 
monest form of so-called mechanical dropsy is that as- 
sociated with uncompensated heart-disease. In this 
case, owing to the incomplete action of the cardiac 
pump, the blood tends to accumulate on the venous 
side of the heart. The pressure in the arteries is appa- 
rently low, while that in the large veins is increased. 
It has been very generally assumed that this high 
venous pressure is responsible for the production of 
the dropsy in heart-disease. This assumption is 
certainly true for the organs, such as the liver, which 
drain directly into the big venous trunks near the 
heart, but it is very doubtful whether the pressure 
in the capillaries of the limbs is any higher than 
under normal circumstances. What is altered in 
such cases is the rate of circulation of the blood 
through the vessels, and it is the stagnation of blood 
rather than its increased pressure which must be 
made primarily responsible for the oedema that 
occurs in such cases. The diminution in vitality 
and consequent increased permeability of the capil- 
laries render them unable to withstand the variations 
in pressure that occur in the normal life of the indi- 
vidual, and the mere increase in hydrostatic pres- 
sure, such as is caused by a dependent position of a 
limb, suffices to cause dropsy of that limb. The 
treatment of such a condition is obviously the treat- 
ment of its exciting cause, namely, the stagnation of 
the circulation. Relieve the heart by bleeding, 
paracentesis, or administration of digitalis, or 
strengthen the heart-muscle by the use of the latter 
drug or by graduated exercise, and the venous 
congestion will disappear and the capillary-wall be 
quickly restored to a normal condition. 

Toxlo CEdema. — Under this heading we may, 
with some justification, group cases of universal 
dropsy which are associated in many cases with renal 
disease, especially with acute or subacute parenchy- 
matous nej>hritis. The type of Bright’s disease 
attended with renal cirrhosis, or small contracted 
kidney, does not primarily give rise to oedema, any 
dropsy which may occur in the course of this disorder 
being dependent on changes in the heart, secondary 
to the contracted kidney. In those cases of Bright’s 
disease which are associated with general dropsy, 
we find both blood and dropsical fluid poor in solids. 
The impoverishment of the blood has been ascribed 
by some authors to the loss of albumen by the urine, 
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but It is evident that such a loss could be easily 
made good m the food, and the hydrsemia cannot 
be due to the abnormal output of a few grammes of 
proteid ptr dum. We must assume either that there 
IS a general toxaemia, due to the deficient excretion 
of toxic bodies m the unne, causmg an undue permea- 
bility of the vessel-wall, or, more probably, that 
both the renal and vascular changes are the simul- 
taneous results of some morbid metabolism and 
consecment auto-mtoxication. 

Unaer the same heading of toxic oedemas we may 
place the severe cases of urticaria attended by general 
oedema which sometimes result from the ingestion 
of poisonous shell-fish In milder cases of urticaria 
the increased susceptibility of the vessel-wall is 
shown b^ the wheals which may be produced by slight 
local irritation. 

inflammatory CEdema. — In this form the 
increased transudation from the vessels is due in 
great part to the alteration in the vessel- wall excited 
by mechanical violence, by the presence of poisons, 
bactenal or otherwise, or by the action of the pro- 
ducts of tissue-disintegration consequent on local 
necrosis 

CEdema due to Lymphatic Obstruction. 
The only form of dropsy which we know to be 
associated with lymphatic obstruction is that occur- 
ring in elephantiasis. This type is of very slow 
prc^uction, and is associated with increased growth 
of connective-tissue, so that the hypertrophy of the 
connective-tissue is the most prominent factor m the 
enlargement of the limb found in such cases. 

Dropsy in Serous Cavities — Although 
developed apart and anatomically separate from the 
lymphatic system, the serous cavities may be regarded 
from the physiological standpoint as great lymph- 
spaces, since both dissolved and suspended material 
can be absorbed from these cavities into the l)mi- 
phatics with extreme ease and rapidity. Here, as 
m the general connective-tissue of the body, the pro- 
duction of effusion depends on an upset of the 
normal balance between production and absorption 
of the serous fluid Here, also, the chief responsible 
factor IS m almost all cases an increased transuda- 
tion Owing to the great permeability of the vessels 
of the intestines and liver, simple mechanical ob- 
struction of veins probably pla^ a greater part in 
the causation of ascites than it does in other regions 
of the body Moreover, owing to the same factor, 
the effused fluid will be usually ncher in proteids 
than that found in other parts of the body A 
common cause of ascites is obstruction of the portal 
vein, due either, as in cirrhosis of the liver, to con- 
striction of Its hepatic branches by the contracting 
connective tissue, or to the pressure of growths or 
inflammatory exudation on the trunk of the Vein 
Itself Even in cirrhosis, however, we generally 
find some sign of inflammatory changes in the 
peritoneum, and therefore probably also of the 
blood-vessels, in addition to the portal obstruction. 
In uncompensated heart-disease two factors will 
concur in mcreasing the peritoneal fluid, i.e the 
greatly increased lymph-production m the liver, re- 
sulting from the high pressure in the inferior vena 
cava, and the obstruction to the flow from the thora- 
cic duct into the great veins. The forms of ascites 
which are associated w^h changes in the pentoneum, 
such as tuberculosis or cancer of the peritoneum, 
must be placed in the class of inflammatory oedemas, 
although the changes m the sub-pentoneal tissue 
probably hinder at the same time the normal ab- 
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sorption of the effused fluid by way of the lym* 
phatics. 

Effusion into the pleural cavities is found in heart- 
disease as well as in inflammatory conditions of the 
pleurm In the normal animal it is impossible, 
expenmentally, either by means of h3^rsemic ple- 
thora or by venous obstruction to produce effusion 
mto these cavities, although these same measures 
may cause at once a rapid and even fatal effusion, 
if the pleura and underlying vessels have been 
injured m any way It is probable, therefore, 
that in the pleurisy of heart-disease the first essential 
IS some injury of the vascular wall, in consequence 
of the deficient renewal of blood, the high p'essure 
in the veins near the heart playing only a secondary 
part The fluid which exudes into the serous cavr- 
ties £rom the blood-vessels is, in the peritoneum and 
pleura, removed, at least in part, by a pumping 
action in the movements of respiration. The central 
tendon of the diaphragm contains spaces, the walls 
of which are alternately drawn apart and pushed 
together during its ascent and descent. Their sepa- 
ration draws up lymph from the abdominal cavity, 
and their compression forces it onwards through the 
lymphatic vessels The same thing occurs in the 
costal pleura, during the respiratory expansion and 
contraction of the chest 

Hence the mere existence of a large pleural or 
peritoneal effusion tends, by obhteratin^ these spaces, 
to prevent its own absorption, and it is often found 
that the removal by paracentesis of part of the 
fluid enables the rest of the effusion to be absorbed 
by the natiural ways 

Effusion of fluid mto the pleural and peritoneal 
cavities is of frequent occurrence in Bright’s disease, 
associated with albuminuria. Its causation is pro- 
bably the same as that of the general subcutaneous 
oedema which is present at the same time 

E H. Starling. 

DROPSY, Treatment of —The first thing to 
be considered in the treatment of drop^ is the re- 
moval of Its cause, if this be at all possible Where 
It IS due to obstruction of a vein we must hinder, as 
much as possible, the accumulation of fluid in the 
vein, by preventing the part from remaming m a 
dependent position, while at the same time we try 
to aid the absorption of fluid by the lymphatics by 
gentle upward friction. Where it is due to obstruc- 
tion of the circulation m the lungs, we must dimmish, 
as fiu: as possible, all obstruction to the pulmonary 
arculation by inhalations, emetics, and expectorants, 
pushed if necessary so ftur as to cause nausea or even 
vomiting. Where the obstruction is due to dilata- 
tion or valvular disease of the heart, we must lessen 
the work the heart has to do, and insist m bad cases 
on absolute rest m bed or on a couch, in which the 
patient’s position can be altered, but which he should 
not leave. An absolute milk-diet, like that used m 
typhoid fever, is often of the greatest possible service, 
if it can be borne At the same time we should aid 
the heart to contract more powerfully by the use of 
cardiac stimulants, such as alcohol and digitalis. 
Digitalis probably has a threefold action in cardiac 
dropsy, by strengthenii^ the heart, by contracting 
the vessels, and by stimulating tJhe kidneys. It 
strengthens at the same time that it slows die cardiac 
pulsations, and by making the heart contract more 
powerfully it keeps up the onward current of the 
blood more efficiently, and at the same time lessens 
the dilatation which tends Co render the valves 

B E 2 
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iacoinpetent Besides its efiect on the heart, digitalis 
has also an action on the vessels, causing the arterioles 
to contract, and jprobably reducing the dropsy in 
this way. For the contraction oi the artenoles 
produced by digitalis is exactly the converse of the 
condition which occurs after division of the vaso* 
motor nerves, and which, as we have seen, produces 
dropsy whenever any obstruction of the circulation 
exists. It is not known at present whether digitalis 
also causes increased absorption, but it seems highly 
probable that it does so, because we know that it 
stimulates the vaso-motor centre, and stimulation of 
this part of the nervous system has been shown by 
Goltz to increase greatly the rapidity of absorption 
from the lymph-sac of the frc^. In addition to this 
action of the heart and vessels generally, digitalis 
possesses a specific action upon the vessels of the 
kidney. It is a powerful diuretic, and by thus 
lessening the amount of water in the blood it will tend 
to increase the absorption of serous fluid either from 
the cellular tissue or serous cavities. When digitalis 
alone does not succeed, the addition of squill and of 
a small quantity of Blue Pill frequently increases its 
efficacy. Digitalis succeeds best in dropsy caused 
by valvular disease or dilatation of the heart. 
Sometimes strophanthus, convallaria, or Adonis 
vernalis may succeed when digitalis fails; but in 
general digitalis is best. It is not so useful in dropsy 
arising from renal disease, and here other diuretics 
are preferable. One of the best is spirit of juniper, 
given either as a mixture or in the form of ** Hol- 
lands ” gin. Spirit of nitrous ether, nitre, bitartrate 
of potassium, and scoparium are useful in all forms 
of dropsy. Caffeine is sometimes very useful. Theo- 
bromine, the active principle of cocoa, seems also to 
be useful (s^a Diuretics). Copaiba occasionally 
succeeds where other diuretics fail. It seems to be 
most successful in dropsy due to cirrhosis of the liver. 
Hydragc^e cathartics, such as compound jalap 
powder, elaterin, &c., which cause copious watery 
secretion from the intestines, employed iudiciously, 
supplement the action of diuretics, and relieve or 
remove dropsy by removing water from the body, 
as well as altering its nutrition. Calomel seems 
to have an almost specific diuretic action, and is 
useful either alone or in combination with other 
diuretics or purgatives. In some cases of Bright’s 
disease considerable relief has been obtained by the 
profuse sweating induced by vapour-baths, hot-air 
baths, jaborandi, or pilocarpine. When the dropsy 
does not yield to other remedies, the fluid must 
be removed by paracentesis in the case of serous 
cavities, and by small superficial incisions, with 
strict antiseptic precautions, in the case of the limbs. 

T. Lauder Brunton, 

DROWNING, Death by. — Drowning is a mode 
of death from asphyxia, caused by submersion of the 
mouth and nostrils in a liquid medium, so that access 
of air to the lungs is cut off until death takes place. 
The effects upon the lungs of asph)ocia thus produced 
differ from those which occur in other forms of 
asphyxial death, such as hanging and strangulation. 
In the one case access of air is simply cut off ; 
in the other, the inspiration of an irrespirable medium 
is superadded; the ensuing changes in the air- 
passages^ and lungs constitute most valuable 
fttartem indications of death from drowning. Death 
may take place in water and yet not by downing. 
Syncope, or shock from the head or abdomen 
striking against some hard solid, body at the 
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moment of submersion, may suddenly cause death. 
In such cases no attempts at respiration are made 
while under water, and therefore none of it is drawn 
into the lungs. 

The specific gravity of the human bod;^ is slightly* 
greater than that of water, so that an individual who 
falls into deep water tends to sink. The involuntary 
movements of the limbs, made in attempts at self- 
rescue, are sufficient, however, to bring the body, at 
least momentarily, to the surface, when air along 
with water is forcibly drawn into the lungs. 
Sooner or later, according to the strength and the 
natatory power of the victim, the body is again sub- 
merged. In fatal cases this alternation may be re- 
peated several times before the body finally sinks. 
The submergence is then permanent until the gases 
of putrefaction ‘accumulate in sufficient amount to 
make the specific gravity of the body less than that 
of the medium in which it lies. This usually 
occurs within a week, when the body again comes 
to the surface. The bodies of men, unless there is 
excess of abdominal fat, float in the prone posture 
with the head and limbs below the water level. The 
bodies of women, on account of the adipose tissue 
of the breasts and abdomen, float in the recumbent 
posture. 

Post-mortem appearances , — If the body be ex- 
amined a few hours after death, there is, as a rule, 
little difficulty in determining whether death was 
due to drowning or not. On the other hand, when 
the body has remained in the water until putrefactive 
processes are in progress, the difficulty may be 
insuperable. 

Externally , — The surface is pallid, the face 
appears tranquil, the eyes and mouth being partly 
open. The skin often has the appearance known 
as goose-skin, and, if the body has lain upwards of 
twelve hours in the water, that of the hands and 
feet is sodden by imbibition. The most important 
external sign is the presence on the mouth and 
nostrils of a fine froth (possibly blood-stained), com- 
posed of air, mucus, and the medium in which 
drowning took place ; if the body remains three or 
four days in water, the froth disappears. Excep- 
tionally, fragments of weeds, or other small objects, 
may be found tightly grasped in the hands. 

Internally , — On opening the thorax the lungs, 
grey in colour, with reddish staining, are seen to be 
very voluminous, a condition known as ballooning, 
partly due to infiltration of the lung-tissue with 
some of the medium in which drowning took place, 
and partly to true oedema. The lung-substance is 
inelastic and pits on pressure. On section, fluid 
and froth, resembling that found on the lips, exude 
from the divided air-passages. Minute sub-pleural 
hsemorrhages are not infrequently present, and the 
pleural cavities may contain fluid. The stomach 
often contains water or other liquid which waa 
involuntarily swallowed during attempts at respira- 
tion. Occasionally, some of this fluid is forced by 
vital action into the intestines. With one excep- 
tion, the remaining appearances are those met with 
after death from asphyxia. The exception is con- 
stituted by the blood, which is not only dark- 
coloured and fluid, as is usual after death from 
asphyxia, but is also diluted by the imbibition of 
water from the stomach and lungs. The duration 
of submersion which is compatible with resuscitation 
is variable and is to some extent dependent upon 
subsequent events. In recent cases, if efficient 
treatment) with all accessories such as hot baths and 
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blankets, is commenced immediately after the body 
is withdrawn from the water, recovery is possible 
after five minutes* submersion ; with less favourable 
conditions, two minutes may be regarded as the 
limit. The exceptional occurrence of total in- 
sensibility from syncope, or shock at the moment 
of submersion, tends to prolong the recovery- limit 
because, no attempts at breathing being made, water 
IS not drawn into the lungs, which therefore do not 
become sodden and inelastic , consecjuently they more 
readily respond to the stimulus of artificial respiration. 

In England and Wales during the decennium 1889 
to 1898 the total number of deaths from drowning 
was 32, 1 5 1 Of these 26, 203 were accidental ; 5,740 
were suicidal; and 168 were homicidal 

Treatment —The treatment of the drowned 
consists firstly in removing as much as possible of 
the frothy fluid from the air-passages, and secondly 
in supplying air by artificial respiration, together 
with tne application of means to counteract the 
abstraction of body-heat 

To remove the frothy fluid it is not sufficient to 
turn the body on the face for a few seconds and 
then to press on the back as is sometimes advised, 
as the frothy fluid can only be squeezed out in small 
quantities, and until this is efficiently removed only 
a small amount of air can be introduced The 
patient should be* placed on his face, a procedure 
generally followed by the escape of a large quantity 
of fluid from the stomach and a small amount from 
the lungs. On replacing the patient on his side, 
preferably the right side, a small amount of air 
takes the place of the fluid which has been expelled 
The body should be then again rolled over on to 
the face and the back pressed upon, when more 
fluid comes away to be replaced by more air as the 
lateral position is again resumed This procedure 
must be repeated many times Bowles considers it 
dangerous to change the side acted upon, as the 
fluid in the still loaded lower lung will gravitate 
into the opposite side if the lung containing it be 
placed uppermost, and entering the then lower and 
clearer lung will be churned afresh into foam by the 
ingoing air Long and steady persistence is essen- 
tial During this process a partial use of Silvester’s 
method is of service, that is, the extension of the 
upper arm while the body is in the lateral position, 
although, as above stated, the side should never be 
changed. 

When the smallest sign of spontaneous respiratory 
movement is observed, the arUficial respiration may 
be discontinued, though the patient must be care- 
fully watched to see whether the automatic move- 
ments increase m force 

If assistance be available, other measures should 
be simultaneously adopted The wet clothes should 
be removed and the body wrapped m warm dry 
clothes obtained from bystanaers, pending the 
arrival of warm blankets, hot bottles or bricks from 
the nearest house. Assiduous friction of the ex- 
tremities from below upwards, and the administra- 
tion of stimulants per rectum^ and of strychnine 
hypodermically, should not be neglected. See 
Artificial Respiration; and Resuscitation. 

J. Dixon Mann. 

DROWSINESS.— Inclination to sleep. Su 

Sleep, Disorders of. 

DRUQ-ERUPTIONS. — Synon. : DemiakUis 
medicamentosa* 

Many medicines produce various eruptions or 
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discolourations of the skin, owing to idiosyncrasy, 
imtability of the gastro-intestinal mucous membrane, 
or defective power of ehmmation on the part of the 
patient ; or from the largeness of the dose or long- 
continued administration of the drug 

These toxic lesions may be divided into three 
classes*— (i) Those inflammatory eruptions which 
are special to the drug^ such as the ag^mated pus- 
tular eruptions produced by compound of brommc 
or iodine {see Iodism). (2) Vanous inflammatory 
eruptions not distinctive in themselves, their nature 
being only recognisable from the surrounding 
circumstances (3) Discolourations of the skin, such 
as are produced by arsenic and nitrate of silver. 
See Pigmentary Diseases of the Skin. 

The great bulk of medicinal eruptions are either 
erythematous or urticarial, but the kind of eruption 
produced by the same drug often vanes according 
to the individual who takes it With the exce(^ion 
of the special eruptions due to iodides and bromides, 
the lesions are probably due to irritation of the gastro- 
intestinal mucous membrane acting reflexly on the 
vascular nerves of the skin ; for m many instances 
the dose has been too small, and the eruption has 
followed too quickly on the ingestion of the drug, 
for the rash to be due to the absorption and circula- 
tion of the substance itself. In some instances *11 
direct toxic action on the vaso-motor nerves, central 
or peripheral, is probable. With the exception ot 
the special bromide- and lodide-erupUons, the 
diagnosis cannot be made from the aspect of the 
rash. The following lists do not pretend to be 
quite complete, but represent all the chief eruptions 
and the drugs which produce them after absorp- 
tion — 

Local effects from the application of drugs to the 
sound skin are descnbea under Dermatitis 
Venenata. 

List of Drugs and of the Rashes 
which they produce 

Aniifehnn {Acetanilide) — A slate-coloured an- 
aemia, simulating venous cyanosis, but probably 
due to a dyeing effect as m anilme-poisoning. 
Exalgin and monobrom-acetanilide have producra 
a similar effect — usually from large doses 

Antipyrme {Fhenazone), — Erythema, morbilli- 
form, is the most common, but it may be scarlatim- 
form, diffuse, patchy or acuminate papules. Urti- 
carial, purpuric, and less often vesicular and bul- 
lous eruptions It is sometimes localised, e g. on the 
back of the hands 

Arsenic, — Erythema — diffuse and erysipelas-hke, 
papular, acuminate or morbilliform, less often 
scarlatiniform ; and urticaria, vesicles, pustule^ 
herpes zoster, furuncles, and gangrene, keratosis 
pulmse et plantae, general sepia pigmentation. 

Belladonna — Erythema — diffuse, scarlatiniform 
or patchy. 

Benzoate of sodium, — Erythema— patchy sod 
papular-^re. 

Borax — A scaly eruption like psoriasis — Eczema? 
A peculiar dryness of the skin and mucous mem- 
brane, and sometimes shedding of the hair. 

Bojric acid, — Erythema, followed by vesides* 

Bromine^compounds, — Pustular, myth^atons, 
urticarial, bullous and squamous, in the same order 
of frequency. 

The majority are pustular. These may be 
discrete and are then acneifbnn or fmruncular, or 
they may be confluent and then anthraooid, but 
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are soft instead of brawny, and the process is 
superficial wd largely epithelial, and sel&m scars. 
These agminated p>a5tiiles on a soft rused red 
are vei^ characteristic and recognisable even with- 
out a history of admmistration of bromide. Although 
usually due to large doses or to long-continued 
administration, very small doses may produce this 
form in in&nts and in patients with renal or heart- 
disease interfering with elimination, and it continues 
to come out for days or even weel^ after the drug 
1^ been stopped. It has a predilection for scar- 
tissue, and may be produced in suckling infants 
whose mothers are taking the drug. Arsenic is to 
some extent prophylactic and hastens involution. 
Intestinal disinfectants, such as salol and ft-naph- 
thol, are also said to have a prophylactic effect. 

Cannabis Jndica, — Vesicles (one case). 

Cantharides . — Erythema. 

Capsicum, — Erythema— general papulo-vesicular 
eruption (one case). 

Chinolin, — Erythema, when given in typhoid 
fever (six out of twenty cases). 

Chloral hydrate, — Erythema — dusky-red, diffuse, 
patchy, papular, and scarlatiniform, involving oral 
and phar3mgeal mucous membrane ; urticaria, 
vesicles, bullae, purpura, shedding of nails, axillary 
abscesses, and persistent high temperature. In 
rare cases vesiculation and deep ulceration over 
points of pressure. 

Ckloralamide, — Scarlatiniform erythema (one 
case). 

Chlorate of potassium, — Erythema — papular ; 
discolouration, bluish or icteric. 

Ch loro form - inhalation, — Purpura. 

Cod-liver oil, — Vesicular, pustular (one case of 
each). 

Codeine, — Erythema — general. 

Copaiba, — Erythema — diffuse, patchy, or scarla- 
tiniforra 5 miliary papules, petechiae, vesicles, bullae, 
urticaria. 

^ Citbebs, — Er3rthema — papular, miliary, or mor- 
billiform. 

Digiialis, — Erythema — scarlatiniform, papular ; 
universal erythema, followed by urticaria in huge 
plaques, complete shedding of skin, hair, nails. 

JDulcamara. — £r3rthema, urticaria. 

Ergot, ^ — Erythema, petechiae, vesicles, bullae, pus- 
tules, boils ; loss of scalp-hair and nails. 

Guarana , — Urticaria (one case). 

Guaiaeum — Erythema — m iliary. 

lodim-eompounds, — Pustular, vesicular or bullous, 
purpuric, erythematous and urticarial, anthracoid, 
gangrenous, sarcoma-like, vegetating, and subcu- 
taneous infiltrations. The pustular are the most 
common, and may be discrete or confluent, like 
bromide-enmtions, but tend more to be bullous than 
their bromide-analogues. Many are only apparently 
bullous, being solid when pricked. Tumours like 
sarcoma are on record ; in one case ending fatally, 
generalised sarcomata were simulated. The no- 
dules are apt to break down into ulcers. Like those 
due to bromide the lesions continue to appear for 
some time after the drug has been stopped, and the 
CTUptions have app^red in suckling infants. 

Renal and cardiac disease are also predisposiiffi 
fectors. V t 6 

Erythema, ni^lakria, and purpura 
occur after absorption, and vmcular eruptions like 
sev«e eczema often ensue when iodoform is applied 
to the sound skin of predisposed persons. 

LM(tophenine,—\&x^t ei^ematous plaques. 


Mercury, — Erythema sometimes simulating ery- 
sipelas after ingestion ; scarlatiniform after injection 
of calomel ; bullous after an intra-uterine injection j 
pityriasis rubra after inunctions, are examples of 
eruptions from different modes of administration ; 
yesico-pustules, urticaria, purpura, and ulceration are 
other forms which have been observed. 

-Erythema— usually morbilliform with 
severe itching and pricking, also scarlatiniform and 
conically papular or papulo-vesicular (only one 
case, after Hypodermic injection, and that scarlatini- 
form). 

Phenacetin, — Erythema — acuminate and flat 
papules (rare). 

Phosphoric acid, — Pemphigoid bullae (rare). 

Phosphorus.— purpura, icterus, but only in 
poisonous dose. 

Quinine. — Erythema — diffuse, patchy, or scarla- 
tiniform, morbilliform or acuminate papules, urti- 
caria, vesicles, bullae. Fractions of a grain will 
produce an eruption in predisposed persons, whether 
given by the mouth, rectum, or skin, but as a rule the 
severer lesions follow large doses. Persistent exfolia- 
tion has been observed after the eruptions, which 
may be general or confined to one region. 

Rhubarb, — Haemorrhagic, bullous, pustulo -bullous 
‘recurrent scarlatiniform eruption.’ 

Salicylic acid and Salicylates, — Erythema — dif- 
fuse or patchy, with cedema, scarlatiniform, mor- 
billiform and urticarial, less frequently vesicular, 
bullous or purpuric ; salipyrin produced an infiltrated 
red oedema in one case, and salol an urticaria, but 
the latter is quite exceptional. 

Santonin. — Urticaria. 

Stramonium . —Erythema. 

Strychnine. — Scarlatiniform erythema (rare). 

Sulphonal. — Erythema — diffuse and macular, 
scarlatiniform, vesicular; purpura with hsemato- 
porphyrin in urine. 

Tannin . — General urticaria after application to 
pharynx. 

Tar, — Erythema — locally, an acneiform eruption. 

Terebene. — Erythema — papular. 

Toxins. — Such as Tuberculin and Diphtheritic 
and anti-streptococcic serums often produce er3^hema 
—scarlatiniform, morbilliform, patchy or diffuse ; 
urticaria is less common. 

Turpentim.—'Kxy^tma, — diffuse morbilliform 
and minute papules and vesicles with intense itching. 

List of Eruptions and of the Drugs which 
produce them. 

Diffuse or patchy erythema.— AnCv^yxmt^ arsenic, 
belladonna, benzoate of sodium, boric acid, bromides, 
chloralamide, chloral hydrate, codeine, chrysarobin, 
co^ba, iodides, lactophenine, mercury, quinine, 
salicylic acid, stramonium, tar. 

Scarlatiniform erythema,— Axitipyxixie, arsenic, 
belladonna, chloral hydrate, copaiba, digitalis, 
iodoform, mercury, quinine, rhubarb, salicylates, 
strychnine, benzoate of sodium, bromide of nickel, 
sulphonal. 

Papular or morbilliform erythema Antipyrine, 

arsenic, bromides, chloral hydrate, cubebs, guaia- 
cum, morphine, phenacetin, quinine, salicylates, 
terebene, turpentine, toxins. 

Nodose epfthema.—Btomidei and iodides. 

^tipyrine, arsenic, bromides, co- 
paiba, digitalis, iodides, iodoform, morphine, quinine, 
resins, salicylic acid, salol, santonin, toxins. 

r^j/V/w.— Antipyrine, arsenic, cannabis indica. 
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ctpsicum, chloral hydrate, coddiver oil, copaiba, 
eigot, iodides, morphine, quinine, salicylic acid, 
sulphonal, and turpentine* 

Bullet — Antipynnc, bromides, cannabis indica, 
chloral hydrate, copaiba, ergot, iodides, mercurjr, 
morphine, phosphonc acid, quinine, rhubarb, sali- 
cylates. 

Arsenic, bromides (confluent), chloral 
hydrate, cod-hver oil, iodides (isolated), mercury, 
salicylic acid. 

Purpura, — Antipjrnnc, chloral hydrate, chloro- 
form mhalation, iodides, mercury, quinme, salicyUc 
acid, sulphonal. 

Ptlynasts rubra, — Bichromate of potassium, 
niercunc inunction. 

Psoriasis (?)— Borax, bichromate of potassium. 

Eczema, — Bicarbonate of potassium, bromides, 
chiysarobm, iodoform. 

Gangrene — Arsenic, ergot, iodides, quinine. 

Persistent desquamation, — Quinine. 

Cyanosis — Antifebrin, exalgin, monobrom-acet- 
anilide. 

A bscess, — Qumine. 

Furuncles —Arsenic, bromides, ergot, qmnine. 

Keratosis palma et planta — Arsenic 

Pigmentation — Arsenic, nitrate of silver, picnc 
acid 

Herpes Zoster, — Arsenic. 

H. Radcliffe Crocker. 

DRUG-HABITS. — See Habits. 


DUBINI’S DISEASE. — See Chorea, Electric. 


DUCHENNE’S PARALYSIS.—^^^ Pseudo- 
Hypertrophic Muscular Paralysis. 

DUCTUS ARTERIOSUS, Patency of. — See 
Heart, Malformations of. 


DUMBNESS. — Persons mcapable of producing 
the elementary vocal sounds and pronouncing words 
are said to be dumb This condition may be due to 
partial or complete deafness, congenital or acquired 
in early life ; the vocal organs are usually normal, 
but dumbness arises from their non-employment. 
The absence of speech may also be caused by 
structural cerebral defect or disease, or by such 
nervous changes as often accompany epilepsy or 
follow severe illness. 

The Census Report 1891 shows, per million 
living of corresponding sex : — 


Deaf and dumb 
Deaf only , 


Males Females. 

548 434 

444 592 


Among deaf-mutes, as is always the case with the 
various forms of congenital defect, males fer out- 
number the females, and the male rate of deaf-mutes 
per million living is higher than the female at all 
ages. With the advance of age the deaf-mutes die 
off more rapidly than their fellows of the same age. 

Congenital deaf ‘mutes are generally Uie offspring 
(X) of congenital deaf-mutes ; and (a) of consan- 
guineous parents. 

When one parent is a congenital deaf-mute, one- 
tenth of the children are deaf; and when both 
l^rents are thus affected, one-thhd are bom dei^. 
Consanguineous marriage in a flunily in which there 
is already congenital deafness increases the probability 
of deaftiess in the ofispring ; the &mily pe!mliarities, 
whatever they are, become increased. Sudi mar- 
riages may ilso give rise to dumbness as a result 
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of the cerebral deficiency so common among the off- 
spnng. 

Cases with speech-deficiency may be classed as : 
(I) deaf-mutes; ( 2 ) speaking deaf, or persons with 
semi-speech ; indudmjg children who We learned 
to speak and then lost the sense of heanng at five to 
seven years of age ; and others with some power of 
utterance, but whose use of words and language is 
disconnected ; (3) persons who hear but are mimb 
or semi-mute , these are generally also feeble-mmded 
from congenital cerebral deficiency. 

When a child in his third or fourth year is found 
to be without speech, questions arise as to die 
probabihty of permanent dumbness. In such cases, 
It IS necessary to mvestigate the heanng and mental 
abihty. The child’s physical growth and general 
health must be accurately ascertamed ; defects in the 
development of the head and features are especially 
noteworthy, as mdications of some coincident defect 
of the brain. See Children, Traming of 

Mental ability is assessed by observation of the 
child’s co-ordmated movements and response under 
impressions received by sight, muscular sense, or 
otherwise. It often happens that a child who has 
not been previously trained, and usually makes 
no response m words, will respond to distinct 
impressions made one at a time, and even use « 
word or two as well as action m expressing what he 
has felt, seen, or heard. Thus, if one-ounce weights 
are placed in his hand, added one after another, he 
at kst drops them ; if the experiment is repeated he 
may say * heavy,* If a test-tube is placed in his 
hand, then one containing warm water substituted, he 
may say * hot,* It is not unusual to find that, when 
speech is almost absent, heanng is thought to be 
defective, whereas the bram-faculties necessary to 
‘ attention * are often imperfect or uncultivated ; m 
feeble-minded children response is usually delayed, 
slow, and maccurate. Spreading action on stimu- 
lating the child, expression of emotion, as well as 
rapid crawling at sight of a toy on the floor, all 
indicate cerebral spontaneity capable of controL 
Sometimes such spreading movements are mostly m 
the larp muscles and ^omts, while the digits move 
but Jittle ; thus, the child may sweep objects oflf the 
table by flmgmg his arms, and &1I to hsmdle ^ 
spoon. Co-ordinated movements of the eyes under 
control, and of the hands and fingers in exact 
imitation of those shown, indicate some feculty for 
attention and imitation of the facial movements used 
in speech Sight and heanng should be carefully 
examined. 

Heanng-power is perfect when the child 
replies to a whispered question at a distance of 
twenty-five feet, either ear bein^ stopped alternately, 
while the face of the speaker ^ not seen. Unless 
he can hear an ordmary voice at a distance of two 
or three feet from the ear, the cluld is unable to 
acquire language by the ordinary methods of 
instruction. Any degree of deafness is important, 
therefore all causes of it should be looked for and 
treated; attention to the healthiness the teeth 
and mouth helps to promote a healthy throat 
Myopia with deafness senously mterferes with any 
childrs school-educauon. In cases o( feeble brain- 
^ulty the hearing power cannot be easily dli^osed ; 
it may be impossible to detenmne whether sounds 
reach the brain and fidl to produce response, or 
whether the organ of heanng ht defective. Careful 
exammation must be made by the aunsl speculum 
and rhinoscopy ; all causes of mouth-breath^, and 
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obstructions in the nose or hrom post-nasal adenoids, 
should be removed. This is equally important with 
those partially dumb, the feeble-minded, and im- 
beciles. Any degree of hearing, however slight, is 
valuable in enabling the child under trainmg to 
acq^e greater accuracy and precision in articulation 
ana intonation. 

Tlu palate is often narrow or highly arched in 
deaf-mutes. In any child this indicates defective 
development secondary in importance only to that 
of the cranium ; but a badly formed palate, except 
when cleft, is perfectly consistent with good speech ; 
the narrow palate often co-exists with nasal and 
faucial obstructions. Among thirty-one boys and 
twenty girls deaf and dumb, m five cases the palate 
was vaulted or arched, and in two others narrow, 
and of these five were congenitally deaf. 

Some children with little or no speech, but not 
deaf, suffer from myxoedema, syphilitic disease of the 
brain, or epilepsy — conditions calling for sjpecial treat- 
ment as well as training. It may be added that ex- 
cessive administration of bromide of potassium greatly 
lessens mental activity and readiness of speech. 

Dumb children are apt to be solitary in their 
habits and mentally introspective, thinking too much 
of themselves and any slight ailment or discomfort. If 
cut off from companionship they loaf, and degenerate 
mentally from inertness and want of opportunities 
for expressing their thoughts or receiving impressions 
from other persons. Sometimes they are noisy, and 
at the same time unaware of the discomfort they 
cause to other persons. They need elementary 
brain-training at an early age, like all children. 
Whenever possible some elementary exercises in 
proper breathing should be commenced in play at 
the age of four or five years, as pre^ratory to 
speech-training {see Children, Training of). 
Breathing exercises improve both the respiratory and 
the vocal powers, which are apt to be deficient in the 
dumb ; they develop the lungs and improve health. 

Special training in speech should be used at six 
or seven years old. Exercises may be employed in 
imitatii^ the expression of sounds and words from 
the teacher, as the child looks at her face in a good 
light ; this gives practice to the muscles of expression 
and articulation, the lips and the tongue, and to 
some extent strengthens them, while their nervous 
apparsaus is co-ordinated and evolved. The child 
must learn to bring the lips together firmly, to close 
the teeth, and to direct the tongue as seen in the 
formation of articulate sounds ; this also leads to a 
better use of the muscles of the tongue and cheek in 
mastication and d^lutition. This is called ‘lip- 
reading,’ but is in met a ^ pars pro toto * name for 
the reading of the various visible movements of all 
the organs of speech. The power to articulate, 
added to the faculty of vocalising and regulating the 
voice, may enable the deaf pupil to speak to 
his fellows and understand what they say. 

Sign -language hy the hand and gesture is not 
found to be compatible wth the oral method ; two 
different vehicles for thoughts being therein esta- 
blished which, combined, retard mental development 

The primary consequence of want of hearing- 
power is dumbness ; secondary ones are want of the 
natural and most important channels and means of 
intellectual development, with mental isolation. 
The absence of hearing-power does not necessarily 
carrespond with the absence of intellectual capacity ; 
but this capacity must not be allowed to lie iwe, and 
requires only culture bv the accessible channels— 
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vix. the senses which are intact— as otherwise mental 
degeneration and deficiency must result from this 
neglect. 

General activity in occupation and, as far as 
possible, organised games with other children are 
advisable. 

Deaf adults wowld do well to learn * lip-reading ; * 
their speech is often to a great extent influenced by 
their want of hearing, inasmuch as it becomes less 
distinct, and is either too loud or too soft, because 
the deaf person does not hear his own voice and is 
thus deprived of the guiding control of his speech. 
Special voice-training and vocal instruction will en- 
able him to regulate his voice so as to be understood, 
just as lip-reading will help him to understand, 
by sight, the speech of others. 

Francis Warner. 

DUODENUM, Diseases of. Intestines, 
Diseases of. 

DUPUYTREN’S CONTRACTION.— Synon. : 
Contraction of the Palmar Fascia ; Fr. Ritraction 
de Vapotiivrose palmaire ; Ger. Retraction dUr Palni- 
aponeurose. 

Definition. — This affection is characterised by 
a slowly progressive and painless thickening and 
retraction of the cutaneous and fascial structures of 
the palm, resulting in permanent flexion of the 
digits. 

.Etiology. — The deformity is rare before the 
age of forty, and occurs much more frequently and 
with greater severity in men than in women. It 
usually begins very insidiously and without apparent 
cause, but appears in some instances to be occasioned 
by often-repeated pressure on the palm, as in the 
use of a spade or other implement. The evidence 
that it is of gouty or rheumatic origin does not appear 
conclusive, but undoubtedly the tendency to the 
affection may be inherited. 

Morbid Anatomy. — The fibrous nodules and 
bands which develop in the palm and on the fingers 
do not exactly correspond with the palmar fascia and 
its radiations to the fingers. They result, according 
to Anderson, from ‘an inflammatory hyperplasia 
commencing in the skin and subcutaneous tissue of 
the palm, involving the fascia secondarily, and re- 
placing the adipose connective tissue which serves 
as an elastic cushion for the palmar surface of the 
hand and fingers.’ It is only in aggravated cases 
of very long standing that a secondary shortening 
of the tendons and alterations in the articulations 
of the fingers occur. 

Symptoms. — In a typical case of Dupuytren’s 
contraction the first symptom is the presence of a 
hard nodule or band in the mlm over the position 
of the metacarpo-phalangeal joint, usually of the 
ring-finger. The overlying skin is slightly thickened 
and adherent to the band beneath. Very slowly the 
hardness increases and extends towards the finger, 
puckering the skin and preventing full extension of 
the metacarpo-phalangeal joint. The contraction 
increases and involves the joint between the first 
and second phalanges, so that eventually the finger 
is drawn immovably into the palm, while the last 
joint usually, but not always, escapes. Sometimes 
the little finger is the first to be affected, and nearly 
always it is involved soon after, and nearly as 
markedly as, the ring-finger. Of the remaining 
digits the middle finger rarely escapes, but is usually 
not so contracted as the two inner ones. The 
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thumb and index, however, are often not affected ; 
but in extreme cases they also may be involved, the 
thumb being drawn into the palm by fibrous bands 
extending over the thenar eminence The deformity 
IS usually bilateral, but not s)nnmetrical except in 
severe cases of long standing, so that, while in one 
hand certain fingers may be markedly contracted, 
the only evidence of disease in the other hand may be 
the presence of a hard nodule or band in the palm 

Treatment. — In cases in which there is at the 
most only a slight degree of contraction, massage 
and passive movements should be practised, the 
hardened skin of the palm softened by inunction 
with lanolin, and a simple digitated splint, main- 
taining the fingers in the extended position, worn 
at night In the extreme degrees of the deformity 
sometimes met with m old persons no treatment is 
likely to be of any service In the majority of cases 
presenting degrees of deformity between these two 
extremes, operation is attended with a fair measure 
of success if the rather tedious after-treatment is 
carefully carried out The simplest operation con- 
sists in the subcutaneous division of the fibrous 
bands m the palm and on the fingers with a sharp- 
pointed tenotome Multiple punctures are usually 
necessary, and care must be taken not to cut out- 
wards through the skin, or so deeply as to injure 
the tendons In many cases, however, better results 
are obtained by excising the fibrous bands through 
suitable longitudinal incisions The skin is pre- 
served as far as possible j but if any part is so adhe- 
rent to the fascia as to require removal, the gap 
should be filled by skin-grafts After the operation 
a digitated splint must be worn for four or five weeks, 
the position of the fingers being usually capable 
of considerable further improvement by frequent re- 
adjustment For a further period of several months 
the splint should be worn at night, and massage and 
passive movements perseveringly practised 

Raymond Johnson 

DURA MATER, Diseases of See Meninges, 
Diseases of 

DUROZiEZ’S SIGN. — This term is applied to 
a double murmur which can be produced m cases of 
aortic incompetence by pressure on the carotid or 
any large artery. See Heart, Diseases of the 
Valves 

DYNAMITE-POISONING. —Poisoning from 
dynamite may be due to the gases evolved when it 
explodes, to the fumes when it is burnt, and to 
swallowing the substance itself 

1 The explosion of d^amite is accompanied by 
the production chiefly of carbon dioxide and mtro- 
gen, but also of carbon monoxide. In confined 
spaces, such as mines, this mixture of gases often 
gives rise to disagreeable symptoms, such as dys- 
pnoea, prostration, and giddiness, which pass off on 
removal to a purer atmosphere. The effects are 
sometimes more severe, and are charactensed by 
asphyxia. Recovery may be retarded by bron- 
chitis and pharyngitis. 

2 When dynamite bums, its fumes are pungent, 
suffocating, and sulphutous, and exposure thereto 
causes vomiting, headache, dyspnoea, cyanosis, and 
unconsciousness. The symptoms may not come on 
directty, but may be delayed for some hours. The 
chief dangers are from pulmonary oedema, engorge- 
ment of the lungs, and bronchitis. 

3. The swallowing of dynamite is followed by 
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violent pains in the head and abdomen, by vomiting 
and purging with bloody stools, by excessive arterial 
pulsation, profuse perspiration, cyanosis, dyspnoea, 
great muscular weakness or palsy, collapse, with 
coldness of the extremities and unconsciousness 

Poisoning by dynamite is usually accidental, but 
cases where it has been used with homicidal intent 
are recorded 

The chief morbid appearances are marked redness 
of the gastro intestinal mucosa, the presence of 
sanio-serous fluid in the cerebral ventncles, and 
oedema of the lungs 

As dynamite is a mixture of nitrcglycerin and 
an infusorial earth, the presence of diatoms and 
other minute organisms would be strong evidence of 
Its use or administration 

Persons poisoned by dynamite-fumes and gases 
have recovered after treatment with cold affusion, 
artificial respiration, and venesection, followed by 
transfusion Purging and sweating have also been 
successfully employed For cases where dynamite 
has been swallowed the stomach-tube, warmth, 
and stimulation are indicated. R. G Hebb 

DYNAMOMETER (StSi^a/Atr, power ; and 
a measure) 

Description — The dynamometer is an instru- 
ment designed for measuring and accurately record- 
ing the strength of the hand-CTasp. It consists of 
an elliptical ring of steel, to the inner and anterior 
face of which is attached a brass semicircular dial 
graduated with two rows of figures representing 
pounds or kilogrammes The compression of the 
steel ring, by lessemng its shorter diameter, moves 
a metal bar projecting from and sliding in a groove 
behind the dial, and this by rack-work communi- 
cates Its movement to the index 

Uses — The dynamometer enables us to estimate 
the relative compressing powers of the two hands 
in cases of incipient or actually developed hemi- 
plegia, and also to learn in a positive and defiimte 
manner, from time to time, the amount of improve- 
ment or the reverse which may have taken place. 
Since the power of the muscles of the forearm and 
han(^ like that of other groups of muscles, vanes a 
good deal with the general state of health of the 
patient, the dynamometer is also capable of juelding 
information concerning the strength of the patient, 
even where we have to do with general debility 
rather than with paralysis. 

H Charlton Bastian 

DYS/ESTHESIA («o(r-, with difficulty; and 
ai(T6<lvo/Mu, I feel) — A term applied to impairment 
of any of the senses, but especially to that of touch. 
See Sensation, Disorders of, 

DYSCRASIA {iv<T-y with diflSculty, or badly ; 
and Kpaffis, a mixture) — A morbid constitution 
due to the presence of some general disease. 

DYSENTERY (5v<r-, with difficulty ; lrr«poK, an 
intestine). — Synon . Fr. Dysmierie ; Ger. Ruhr, 

Definition.— ^Dysentery was formerly held to 
be an acute specific disease ; but recent researches 
have shown that it is not one specific malady, but 
that under this term are included several affections, 
the existence of which is manifi^ted by the passage 
of frequent stools containing blood and mucus, 
accom^nied by tormina (griping abdominal pfdns) 
and tenesmus (painful straining and desire to go to 
stool). 
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^Etiology. — ( x) A connecdon between malaria 
and dysentejy was fonnerly supposed to exist In 
almost all, if not in all, situations where malarial 
fevers abound, dysentery prevails in proportion to 
the intensity and frequency of these fevers ; where 
the latter have been extinguished by drainage, Ac., 
dysentery becomes unknown. Further, some cases 
of dysentery are cured by quinine. Whether or not 
malaria per se can cause dysentery cannot be cer- 
tianly laid down; but there can be no doubt that it is 
associated with it either as a cause, a complication, 
or a sequela, and that dysentei^ is especially liable 
to attack those whose constitution is undermined by 
malaria. 

(2) Conditions of the ingesta. — Unwholesome 
drinking-water is a fertile exciting cause of the 
disease. This is especi^y the case where the 
water has become contaminated with the excreta of 
patients suffering from dysentery. In our tropical 
campai^s in Egypt, Ashanti, Abyssinia, Malay, 
and Chma the influence of drinking-water has been 
abundantly proved. Alcoholic intemperance is a 
fertile predisposing cause. Salted or tinned pro- 
visions^ if in excess, will bring about the disease ; 
thus, in the first Burmese War in 1824-26, the troops 
for six and a half months were kept on salt rations, 
and 48 per cent, perished within ten months, prin- 
cipally of dysentery. If the flesh be decom^^sed 
before salting, dysentery will be still more likely to 
occur. An excessive animal diet of fresh meat also 
will bring about the disease. After raids in Algeria, 
French soldiers have been seized with diarrhoea and 
dysentery as a result of an excessive diet of fresh 
mutton from the large quantity of captured sheep. 
Insufficiently cooked grain will cause the disease, as 
was exemplified in the large number of native 
followers falling ill with dysentery in Lord Roberts’s 
great march from Cabul to Candahar: owing to 
their late arrival in camp they were too tired to 
cook their food properly. Unsound fruit will also 
excite it. Many hold also that unripe fruit has the 
same influence. In the writer’s experience this 
was not found to be the case. Lastly, a long-con- 
tinued monotonous diet will start the disease. 

(3) Habitual constipation was pointed out by 
Virchow as a factor ; and he showed in this con- 
nection how the csecum and flexures of the colon, 
which are especially affected in dysentery, are also 
the seats liable to be loaded with fieces. 

(4) ChilL — During a campaign, if the troops 
become chilled at night, and especially where cold 
nights have followed hot scorching days, the men 
soon become affected with dysentery. This was 
well shown in the Ashanti, I^shai, and Soudan 
campaigns. 

(5) Conditions of soil, — Camping on irrigated 
lands, in the vicinity of large rivers, on decayed 
vegetation, in dense forests, on old camping- 
pounds, or on a site that is not changed at regular 
intervals, will predispose to the disease. 

(6) Season, — The hot and rainy seasons in the 
tropics are ^ose in which dysentery is apt to occur. 
Of 546 epidemics collected by Hirsch, fourteen 
fifteenths began in the summer months. Annesley 
points out how the disease rages in Bengal in the 
rainy season. 

(7) Effluvmfrom sewage.— See COLITIS. 

(8) Infection .-— to Sir Joseph Fayrer, 
the effluvia of the dischaiges of a patient can trans- 
mit the disease to other patients in the same ward. 
Heubner states that * there is a limited contagion by 


means of the excreta of dysentery, which, however, 
only becomes active when a larp mass of excreta is 
collected together.’ Roth, citing Mongeot, gives 
the following striking instance : * A {^tient suffering 
from dysentery came to the H6tel Dieu from Mada- 
gascar. At the time of his admission there were no 
cases of dysentery in hospital. The man went out 
uncured : after eight da3rs from his admission 
cases broke out in the Hdtel Dieu. The man from 
the hospital went to an inn ; the waiter thereof was 
shortly after seized with the disease. After leaving 
the inn the man went to a village in Aube : in the 
village, again, cases broke out after his arrival. 
Finally, he went to a family at Brienne : and of that 
family several members were then seized with 
dysentery. 

(9) The influence of micro-organisms. — During 
recent years numerous organisms have been men- 
tioned in causal relation to the disease. Kruse and 
Pasquale divide cases of dysentery, with reference 
to micro-organisms, into three classes : (i. ) Those in 
which amoebae are found, (ii.) The cases of Japa- 
nese dysentery showing the special organism of Shiga 
and Ogata, (iii.) The class containing the various 
catarrhal and diphtheritic forms in which organisms 
of different kinds exist without the occurrence of 
the two former. To these a fourth may perhaps be 
added — viz. (iv.) The cases occurring in asylums. 
See Colitis. 

(i.) The amoeba of dysentery. — Under the micro- 
scope this parasite presents a roundish or irregular 
shape, is of a pale greenish hue, and strongly re- 
fracts light. In diameter it measures usually 25 to 
35/u. At rest, the shape is more or less rounded, but 
in movement (which is sluggish unless on a warm 
stage) changes of shape occur, and two parts can be 
distinguished — viz, an ectoplasma^joAm endoplasma. 
The latter is more or less granular and darker ; it 
constitutes the greater part of the organism. It 
often contains a varying number of vacuoles. In 
most cases a nucleus, with a nucleolus, is visible, 
especially when the organism is at rest. This is 
placed eccentrically at the edge of the endoplasma, 
IS about 6 u in diameter, and is more highly re- 
fractile than the vacuoles. Red blood -cells are fre- 
quently seen in the amoebae; leucocytes are more 
rarely found, and never fat-globules. The outer 
portion, the ectoplasma^ is homogeneous, of a lighter 
colour, forming a zone of variable thickness round 
the endoplasm, and having the appearance of finely 
ground greenish glass. Some observers have de- 
scribed an encysted form of smaller size, lo to I 5 j 14 
in diameter. The capsule presents occasionally 
a double contour; the central protoplasm may 
or may not show a nucleus. The most striking 
characteristic of the amoeba is its motility, shown 
either by an alteration in its shape or by a change 
of place, as in the case of other amoebae. At a tem- 
perature lower than 75® F. the amoebse become 
motionless, and at the end of 24 hours, when the 
stools are acid, every trace of them has generally 
disappeared. Therefore, in examining for these 
organisms no delay should take place. They are 
most easily detected in the little masses of mucus 
in the stool by smearing a small film on the cover- 
glass, and using a warm stage (lOo® F.). Accord- 
ing to Lafleur, they may be identified by hardening 
the substance in Miiller’s fluid, and subsequently 
cutting and staining in the usual way. iJnna’s 
meth<» is the following : — Harden in alcohol ; 
stain in Unna’s polychrome methylene blue from a 
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quarter of an hour to ten hours ; decolourise in a 
small di^ of water to which are added a few drops 
of Gruber^s glycerme-ethcr mixture j wash well m 
water, and Bnally 'treat with alcohol and oil of 
bergamot, and mount in xylol-balsam. The best 
memod, howevqr, is to search for them m the fresh 
stool 

(u.) The Japanese organism of dysentery • — In 
Japan Shiga and Ogata found no amoel:^, but 
large numbers of a baallus of the same thickness 
as, but shorter than, the tubercle-bacillus. It was 
motile ; stained with Gram’s method ; grew on, and 
at ordinary temperatures hquefied gelaUne. It was 
pathogenic to cats and gumea-pigs, the. large in- 
testme being chiefly affected and showing mflamma- 
tion, haemorrhages, and ulceration 
' (ill ) The micro-orgamsms of the various caiar^ 
rhal and diphtheritic forms — (a) Ziegler describes 
a short baallus within the lumen and under the 
epithelium of Lieberkuhn’s follicles, associated with 
the increase of which resulted inflammation and 
necrosis of tissue { 6 ) Maggiora noted the presence 
of large numbers of the Bacillus colit Proteus 
vulgaris^ and other organisms {c) Bertrand and 
Baucher found the following in the stools . septic 
anaerobic vibrios^ the Bacillus colt communts^ three 
varieties of Staphylococcus pyogenes {aureus^ albus, 
and citrous), two varieties of streptococcus, and the 
Bacillus pyocyaneus. This latter organism was also 
found in the stools in large numbers, as well as in 
the drinking-water in almost pure culture, in con- 
nection with a recent epidemic m the United States 
mentioned by Osier. The Cercomonas mtesttnahs 
has occasionally been found m large numbers. 
Lastly, in numerous cases occurnng m Cochin China 
Treilk has observed the Paratncecium colt (d) The 
latest micro-organism is one discovered by Flexner 
of Philadelphia It was not found in normal fseces, 
and in the intestinal contents of persons suffenng 
from diseases other than dysentery in the same 
locality. It had close affinities with the Bacillus 
typhosus, but was distinguished from it by its action 
on litmus-milk, its slight moulity, and tendency to 
become immobile in artificial cultures, and the serum- 
reaction, the organism agglutmatmg with the blood- 
serum of dysentery 

ReloUionship of the above organisms to the disease , — 
Some of the above are present under normal con- 
ditions, notably the Bacillus coli communis. Under 
the influence of catarrh of the mucosa they are held 
to become virulent, and able to penetrate into the 
subjacent tissues owing to the loosenmg of the epithe- 
lium. Celli and Fiocca also state that, m consequence 
of the presence of other bacteria, the Baallus coh 
communis is able to secrete a special toxin which can 
excite dysentery. ' 

(iv.) The organism of Asylum-dysentery.^See 
Colitis. 

(10) Acclimatisation, — No immunity but, on the 
contrary, an increased susceptibility, (s effected by 
continuous residence in countnes in which dysentery 
is rife. 

Varieties. — Clinically, the vanous forms of the 
disease may be considered under the foUowmg 
heads ; — 

A, Acute Catarrhal Dysentery. 

B, Diphthentic Dysentery. 

C, Tropical or Amoebic Dysentery. 

D, The Dysentery of War. 

E, Chronic I^entery. 

P, Modified Dysentery. 


A, Acute Caiarrhal Dysentery , — This form may 
be preceded for a few days by diarrhoea, or it may 
come on at once ; outside the tropics the former mode 
of onset IS perhaps the commoner, and the diarrhoea 
may last for 3-14 days. In India the writer has 
not noticed this preliminary diarrhoea. Where, how- 
ever, it does occur, the gripmg pains become more 
Mvere and paroxysmal, and the patient u then seized 
with an uncontrollable desire to go to stool, a large 
mass of feeces covered with mucus being perhaps 
evacuated. No sense of rehef, however, is felt, 
and maeasmgly frequent efforts to empty the bowel 
follow, which only result in the evacuation of small 
quantities of foul-smelling mucus and blood. There 
are constant tormina and tenesmus The stools are 
generally alkaline in reaction, and number from 10 to 
20 m 24 hours. Heubner, from a senes of mvestiga- 
tions on the actual weight of freces passed m the 24 
hours, found this to vary from 28 to 42 oz. The 
character of the evacuations will be descnbed more 
in detail later on ; but it is to be noted that, although 
the patient is constantly going to stool, very httle 
faecal matter is passed. The actual condition has 
been rightly descnbed as really one of constipation 
The abdomen may be flat and hard. In this stage 
recovery may ensue m a day or two up to ten 
days 

Should the attack be more severe, febnle sym- 
ptoms become pronounced, with much headache or 
occasional rigors. The calls to stool soon become 
incessant, tenesmus is almost constant; while the 
matters evacuated contam more blood than those of 
the milder form. They have been likened to meat- 
washings; their foetor is most pronounced. The 
bowels may act from 50 to 60 times even to 200 
times m 24 hours. Bummg pam is felt at the anus, 
and there is a sense of somethmg constantly present 
m the rectum that needs to be voided. The bladder 
sympathetically responds, the patient constantly 
desinng to make water. The abdomen, not at first 
distended, becomes so later on ; tenderness is 
generally present along the course of the mflamed 
mtestine. 

The most aggravated form of this variety of the 
disease is known as the Gangrenous, According to 
Scheffbe, it may also arise after bemg preceded for a 
few days only by a simple diarrhoea, with but httle 
fever and tenesmus The latter symptoms then rapidly 
mcrease, while the discharges take on a brownish-red 
or black colour and smell hombly. Contamed m 
them are cyhndncal tubular masses, sometimes a foot 
long, held by some to consist of exfoliated parts of the 
intestinal walls, but by Heubner and others only of 
mucus. The number of stools in 24 hours is extra- 
ordinarily great — 150 to 200 — so that the un- 
fortunate patient seems to pass the greater part of 
his time on the night-stool In addition, he may 
pass a large quantity of blood, and death may ensue 
^m this cause. With the above symptoms the 
general condition of the patient becomes rapidly and 
progressively worse ; the pulse quickens and weakens, 
the skm becomes cold and clammy, the temperature 
subnormal, and often the evacuations m pissed in- 
voluntarily. Death closes the scene in about the 
second week from exhaustion ; or at the last cerebral 
symptoms, commencing with delinum and ending in 
stupor, may supervene ; or finally, the end may be 
brought about pysemia or perforating peritonitis. 

£, D^hthentic Dyseniery, — Here from the 
beginning the patient is very ill, has h^ fover, 
much aMominal pain, and frequent discharges. 
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Delirium sets in early. The abdomen is distended. 
The discharges, according to Osier, are diarrhoeal in 
character, blood and mucus not being so constant as 
in the catarrhal form. 

C. Tropical or Amoibic Dys€nteiy,’-Tiy^nttTy oc- 
curring in the tropics has of late years been differen- 
tiated as Amabu Dysentery^ and is held by many to be 
due to the Amctba colu But in the opinion of many, 
and in t^t of the writer, it is doubtful if the amoeba 
be not rather an epiphenomenon than the actual 
exciting cause. The arguments against its being 
an actual exciting cause are as follows : It is found 
in healthy f^ces and in other diseases affecting the 
alimentary canal, while many observers in Egypt 
have altogether failed to find it in cases of dysentery. 
There is no relation between the severity of the 
illness and the actual number of the amcebse ; thus, 
in two fatal cases recorded by Gasser in Algiers 
they were very scanty, while they were found in 
large numbers in the cases that did not succumb. 
Indeed, some observers, noticing the fact that in the 
parts of the intestine in which amoebae were found 
most frequently other microbes are scanty, assert that 
the oi^anism is actually beneficial, inasmuch as it 
destroys the other microbes. Where the disease has 
been produced experimentally by the injection of 
the amcebte, this may have resulted from other micro- 
organisms being injected simultaneously. Finally, 
the abundance of amoebee found in the affected part 
of the intestine may be due only to the fact that this 
affords a good nutrient site, the growth of the 
amoebae being only the result of the disease. 

On the other hand, the following are the arguments 
in its favour : It is said that the amoebae found in 
health are not of the same nature : they have no 
patht^enic action on cats, whereas the amoeba of 
dysentery, when injected into the rectum of this 
animal, will cause an affection reseipbling dysentery. 
The amoeba of health is also said to be smaller in 
size, with a more finely granular protoplasm, and it 
does not take up the red blood-corpuscles. Again, 
the Amoeba coli was found by Kartulis in the stools 
of all the cases (150) which he investigated, also in 
the walls of the intestines and in liver-abscesses, 
while it is not found in any other disease. The 
occurrence of the organism in liver-abscesses is of 
g^eat weight. Staff-surgeon Bassett Smith, R.N., 
has reported a case of liver-abscess in which only 
the amoeba was found, the pus being sterile as regards 
other oi^nisms. 

Symptoms of Amoebic Dysentery . — The following 
symptoms are said to characterise this form of the 
disease: Its chronicity and irregular course; its 
relapses alternating with periods of comparative 
quiescence ; the great liability to abscess of the liver ; 
the less frequent occurrence of pain and tenesmus ; 
the fluidity of the stools, and the presence in them 
of amoebae. 

Now in India dysentery is by no means marked 
by an irregular ana chronic course ; everywhere one 
attack pr^isposes to a second ; pain and tenesmus 
the writer has not observed to be less frequent. 
There is, in fact, good reason for the opinion that 
there is no special form of amoebic dysentery, but 
that the amceoae are merely concomitant, and that 
the only relation they have to the disease is that 
they find in the diseas^ intestine a suitable nutrient 
medium for their development. 

D. The Dysentery of War. — In the operations 
of war, as .a rule bowel-complaints begin with 
diarrhoea ; then a few cases of dysenteric diarrhoea 


set in, culminating^ in true dysentery. At other 
times they may begin as true dysentery. It hass often 
attacked our camps with terrible severity in an 
epidemic form, where the sites were not properly 
kept in a sanitary condition. It was very fatal in 
the Crimea in 1854 ; in the armips of the United 
States in 1862-65 ; and again in the Franco-German 
War of 1870. In New Zealand in the wars of 
1862-65 it severely attacked our troops. In this 
form the disease does not particularly affect any 
given season ; it is extremely fatal, and frequently 
takes on a contagious character. 

E» Chronic Dysentery. — This occurs as a 
sequel of the acute form, and is specially frequent 
in cases of tropical dysentery. It has also been 
observed to follow cases of diarrhoea, blood appearing 
in the stools, with colic and tenesmus. The stools 
are in number from 2 to 6 in the twenty-four hours. 
Pain and tenesmus are not prominent symptoms, 
and may be 'altogether absent. Diarrhoea and 
constipation may appear alternately. The patient 
continually loses flesh; the appetite is capricious 
and bad ; the tongue red, smooth, and fissured ; the 
hair becomes thin, and the countenance careworn. 
Death ensues from exhaustion, liver-abscess, or other 
intercurrent disease. 

F. Modified Dysentery . — The disease may he 
associated with scurvy — a fatal form unless the 
complication be recognised ; with malaria^ and with 
typhus and typhoid fevers. A form of the disease 
called Arthritic Dysentery has been observed in 
Caen, Norway, and Ohio. In the last variety the 
large joints, especially the knee, are affected. Heart- 
complications are rare, and there is no greater 
liability found to it among rheumatic subjects. It 
may be cither polyarticular or monarticular; the 
pain is dull in character, and there are no exacerba- 
tions. The local temperature is not modified and 
the integuments are normal, while the peri-articular 
tissues are swollen. Only rarely does effusion take 
place into the synovial membrane. The pre^nosis 
of this form of arthritis is good, neither suppuration 
nor ankylosis occurring as a rule. 

Morbid Anatomy. — In the acute catarrhal forms 
the large intestine is the seat of the disease, especially 
the descending colon, sigmoid flexure, and rectum ; 
rarely, the small intestine is also affected. The 
mucous membrane is injected, swollen, and covered 
with a tenacious and blood-stained mucus ; it is 
infiltrated, together with the submucous tissue, 
with serous fluid and leucocytes. The most prominent 
appearances, however, are due to the enlarged solitary 
glands. In very acute cases the picture is that of an 
acute follicular colitis ; in the less acute, the follicles 
suppurate and ulcerate, while in the intervening 
parts occur areas of necrotic tissue. Thus ulcers 
result either from the follicles, or from necrosis and 
sloughing of the intervening tissue. The ulcers 
vary in size, have r^ged and undermined edges, 
and a grey and sloughing floewr. The edges are much 
thickened, owing to infiltration of the submucosa. 
The muscular coat and peritoneum may be impli. 
cated. In many cases a large portion of the mucous 
membrane may die en masscy and be thrown off as 
a tube. Manson has called attention to the oc- 
currence of enormous growths of polypoid tumours 
occurring in the mucous membrane. The mesenteric 
glands are enlarged and congested. 

In Diphtheritic Dysentery an exudate is seen 
surmounting the folds of the colon. The latter is 
very much enlarged, the walls stiffened and thick. 
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and the mucosa from the ileo-caecal valve to the 
rectum * represented by a toueh yellowish materkl, 
in which on section no trace of the glandular element 
can be seen * (Osier) The condition in advanced 
cases IS described by Rokitansky as * a black, rotten, 
friable, charred mass ’ 

In the so-called Amabtc Dysentery the caecum 
and ascending colon are generally affected, though 
tlie changes may extend to the rectum The process 
consists in a thickening of the bowel, followed by 
necrosis and more or less deep ulceration Thick- 
ening IS very constant here, and is especially marked 
in the submucosa ; it consists of a general oedema, 
and in localised areas of infiltration with leucocytes. 
These latter areas stand up above the surface as 
sharply circumscribed projections over which the 
mucous membrane is discoloured. Later on, the 
mucous membrane sloughs and is separated, leaving 
a small opening through which is seen the necrotic 
material in the submucosa The ulcer thus formed 
spreads The viscid material contains amoebge, more 
or less abundant. The most charactenstic ulcers 
have soft, undermined, ragged borders, raised some- 
what above the level of the mucous membrane. 
Where the ulceration is deeper it advances along 
the intermuscular septa to the subperitoneal con- 
nective tissue, which then becomes cedematous and 
necrotic, and thus areas of the muscular coat are 
dissected off. This progressive implication of the 
connective tissue is one of the most charactenstic 
features of the disease The amoebae are constantly 
present in the ulcers, and most abundant in the 
submucosa j in the mucous membrane itself they are 
seldom found, and then chiefly in its lower portion. 
In the submucosa they lie especially in the zone im- 
mediately surrounding the central necrotic part of 
the ulcer, being scarce in the necrotic area itself. 
In chrome dysentery the ulcers remain with little 
tendency to heal, sometimes penetrating more deeply 
and leading to suppuration in the neighbourhood 
especially of the rectum The remaining mucous 
membrane is swollen The intestinal wall may be 
adherent to the surrounding parts. If the ulcers 
heal the symptoms may still continue ; there is then 
much atrophy of the intesimal coats, the glandular 
structures disappear, and the wall becomes thin and 
translucent. 

Incubation — According to Hammerle, this may 
be five days ; according to Czemicki seven j and ac- 
cording to Liebermeister, three to eight days Some 
authors, indeed, state that the peric^ may be as long 
as four to six weeks or even months, but this is 
probably erroneous. 

The Stools.— I. In the milder Here, 
generally, first a solid motion is passea, covered more 
or less with greyish or colourless mucus Next, ihe 
motion consists of small quantities of offensive mucus, 
with minute faecal lumps. Then there are passed 
many small quantities of mucus stained with fiaecal 
matter and often mixed with blood. Scybala are 
passed at intervals, though only occasionally. As the 
disease subsides, frecal matter reappears in the stools 
until they become normal. 

2 In severer forms, — After the bowel has dis- 
charged its contents (often sohd) there is next passed 
whitish or coloured jelly-like mucus, which qmckly 
becomes bloody, and may contain rather large 
quanuties of partly clotted blood. The motions are 
frequent, about two to three drachms in quantity. 
This constitutes the so-called mucous or muco-san^ 
Sutneous stool ; it forms a slightly yellowish glairy 


quivering mass, lying in balls or clamps without any 
f^al material, or surrounding a formed mass of 
freces. If the discharge be very fluid, the masses of 
mucus unfold into hyaline shreds— the so-called 
shreddy stool This class of stool is passed m the 
first stage of the disease. 

The sangutneo-purulent stool, — This marks a 
still more advanced stage. Here in a small amount 
of yellow fluid, generally without feces, float a 
number of reddish lumps as large as a pea or bean, 
like raw meat. This is known as the lotura camea 

The purely bloody stool —This results either from 
superficial ulceration, or from ulceration into a 
large vessel. 

The simple purulent stoOl occurs only in the later 
stages, and is due to the formation of submucous 
abscesses, or destruction of the mucous membrane 
The pus IS generally discharged pure and odourless, 
but is often mixed with fecal matter and blood. 

The gangrenous stool — Here there is a blackish 
fluid with a putrid odour, containing bits of gan- 
grenous tissue Tubular structures may occur m the 
discharge, which at one time were supposed to be 
separated portions of the intestinal wall, but accord- 
ing to Heubner they consist only of mucus 

The ^fro^s spawn * or * boiled sago * stool, — This 
consists of clumps of hyahne mucus. They are 
supposed to be formed as follows ; mucus is pressed 
into the cavities out of which the intestinal tollicles 
have fallen, and after bemg moulded m these cavities 
again foils out into the bowel It occurs mainly in 
the stools of chronic dysentery. 

The porridgedtke j/^w/desenbed by Fayrer is very 
offensive, without blood or mucus, and occurs in the 
gangrenous form of the disease 

The stools of chronic dysentery — These vary much 
in character . are thin, watery, of varymg colour, 
and very offensive Mucus, blood, and pus are 
mixed m varying proportions Sometimes the blood 
IS so intimately mixed that the whole stool is of a 
brownish or dark-red colour. 

Microscopically the glairy bloody stools show red 
blood-corpuscles, leucocytes, and l^e swollen epi- 
thelioid cells, containing fat-drops or vacuoles which 
may be mistaken for amcebse. Crystalline bodies 
of a finely pointed octahedral form, hke Leyden^s 
crystals m asthma, have also been noted. They are 
not found m normal feces, and their significance is 
unknown 

COMPLICAIONS AND Skquel«, — The following 
are the chief complications and sequelae : Malaria ; 
Scurvy ; Abscess of the Liver ; Perforative Perito- 
nitis i Stricture of the Intestine (though not fre- 
quently occurring this can result from cicatrisation 
of the ulcer) j General Dropsy during convalescence ; 
and Nervous affections ^ such as Cerebral embolism ; 
Paraplegia ; and Neuritis 

Diagnosis. — A. Of the disease itself, — Malig- 
nant disease of the lower bowel in patients of an 
advanced age may simulate dysentery. Digitifl 
examination should clear up the case. 

Ulceratwe colitis tn temperate climates does not 
present the tenesmus, burning pam at the anusi and 
frequent desire to go to stool ol dysentery {see Co- 
litis). The possibility of the existenee of syphilitic 
ulceration of the rectum should be borne in mind. 

In young children ttUussusc^on has^ been mis- 
taken for the disease ; and cases of enteric fever 
have also been attnbuted to dysentery where the 
usual characteristic features of tfe former have been 
absent. ^ 
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Epidemic gangrenous procHHSi a very fatal dise^ 
occurring in the north oi South America and in Fiji, 
has many of the symptoms of dj^entery, such as 
passage of bloody stools, or of a slimy, foetid, semi* 
fi(mid substance streaked with blood. It may be 
difficult to dbtinguish, and by some is suppose to 
be allied to dysentery. 

B. Of the part of the intestine involved,— 
nearer to the rectum the disease is situated the 
greater is the tenesmus ; the nearer to the caecum, 
the greater the griping. If the caecum and ascend* 
ing colon be chiefly affected, the stools are more 
abundant and faeculent, but less frequent and passed 
with little straining : they are pale, thin, watery, 
parti-coloured and mixed with olo(kl and mucus. 
The points of localised tenderness and thickening of 
the gut should be ascertained. In mild cases, 
probably the lower part of the large intestine only 
is involved. In severe cases the whole of the large 
bowel, and even part of the ileum, may be affectra. 

Prognosis. — This will depend upon the general 
condition of the patient as well as upon the charac- 
ters of the stools. A. From the stools. — A good 
result can be foreshadowed in the cases in which the 
blood and mucus disappear, and the ordinary flecal 
character soon manifests itself, 

A bad result may be prognosticated, according to 
Fayrer, in those cases which are accompanied by 
porridge-like stools without blood or mucus. Where 
fluid feecal matter is from time to time passed through- 
out the illness, the import is rather unfavourable, as 
showing the disease to be extensive, and affecting 
especiaUy the upper part of the large intestine, as 
well as of the small. Where the stools consist of 
blackish-red or blackish fluid with a horribly 
putrid odour, containing bits of gangrenous tissue, 
the pre^nosis is of the worst character. The 
writer has never known a patient passing these 
stools to recover. 

B. From the General Symptoms. — The gravity of 
the case is to be judged from the aspect of the patient 
Where the features become sunken, while a cold sweat 
supervenes, and a foetid odour is given off from the 
body, the worst is to be feared. Other unfavourable 
symptoms are suppression of urine, sordes on the 
lips and ton^e, involuntary passage of the con- 
tents of the TOwel, and cessation of all pain and 
tormina with increasing prostration and hiccough. 

In chronic dysentery the prognosis is recorded by 
most authors as unfavourable, but Stephen Ward, 
from his lone experience at the Seamen’s Hospital, 
Greenwich, held that recovery took place in the 
majority of these cases when they are properly 
treated. The writer can confirm this statement 
from his own experience. In scorbutic d3^entery 
the prognosis is bad, unless the recognition of the 
scorbutic element is promptly recognised ; even then 
the cases will cause much anxiety. 

Lastly, where abscess of the liver has developed 
the pro^osis is extremely unfevoufable. 

Treatment. — A. Prophylactic, — In hot coun- 
tries the greatest caution must be exercised with 
respetl to the ingesta. The water-supply must be 
ke]^ in a state of purity. If there he any cause 
for suspecting it, it should be filtered through a 
Pasteur-Chamberland or Berkfeld filter, and boiled, 
not boiled first and then filtered. The various points 
before mentioned regarding the causation of the 
disease by the solid constituents of the food should 
be borne in mind. Wet clothes must never be allowed 
to dry on the wearer. A cummerbund should 


always be worn. The stools of patients should be 
disinfected, or better burnt, being previously mixed 
with sawdust. The beddings &c., must also be 
disinfected. 

In war-time the chief points to bear in mind are 
first as r^rds the selection of men. All men with 
a previous history of bowel-complmnts should be 
rejected for service. During the China war of i860 
it was found that the disease chiefly affected the 
men who had previously suffered from dysentery in 
India and Hong Kong. Men who have had a 
previous unhealt% medical history should not be 
selected, nor should those with a strong malarial 
history be taken. Again men from up-country 
districts in India should not be chosen for ca.m- 
paigning in marshy countries or those abounding 
m jungles. The hot and rainy seasons should be 
avoids for the operations if possible. Cholera-belts 
must always be worn. Marches should not be too 
long or fatiguing. The camp should not be located 
in the vicinity of large rivers, on irrigated ground, 
on ground with decayed vegetation, or on old camp- 
ing grounds, nor if possible on the field of battle. 
The site of the camp should be changed at fre- 
quent intervals, be well drained, and kept strictly 
clean ; the tents must not be crowded together. 
Fatigue duties axe especially dangerous when the men 
are working in water. The precautions as regards 
food above set forth must be rigidly observed. The 
men should not be fed on salt rations for a long- 
continued time. At night they should sleep if 
possible raised off the ground, and should be cautioned 
that cummerbunds are always to be worn, and the 
abdomen not exposed to the air. Parades should 
be held to see that the men are not suffering from 
digestive derangements, and that cholera-belts are 
worn. Parkes recommended that daily bathing 
parades be held, as invigorating the body against 
vicissitudes of temperature ; the issue of prophylactic 
rations has been recommended. In China in i860 
quinine was given, in Tonquin the French received 
bismuth. Sulphuric acid has also been given. 

B. Curative treatment. — At the commencement of 
this article, it was slated that there is probably no 
such specific disease as dysentery ; this opinion 
gains weight from a study of the different results of 
treatment in different regions of the world. 

I. In all the acute forms of the disease the two 
chief essentials are (l) ceA ; and (2) regulation of diet, 

1. Rest. — The dysenteric patient should at once 
take to his bed. Rest must be complete ; the use 
of the bed-pan is essential. By this rest the 
movements of the bowel are controlled. Mr. Cantlie 
in addition urges the application of a large thick 
pad broad enough to cover the whole front of the 
abdomen It may be either wet or dry ; Maclean 
also recommended the use of the water-bell. 

2. Food. — This should be reduced as much as 
possible, and consist of milk, with whey and ordinary 
weak tea. If the thirst is excessive, the patient can 
suck small pieces of ice. Where milk cannot be 
taken by the sick man, strong beef-essence is indi- 
cated. If much weakness is present, some form of 
alcoholic stimulant should be administered. 

3. Drugs. — The choice of the drug would appear 
to vary with the country. In India the drug par 
excellmce is ipecacuanha. Docker who revived this 
method of treatment found that by it his mortality 
was reduced from 10-18 per cent, to something less 
than 2 per cent. In giving it, the patient should first 
take 30 ni of Tincture Opii, a mustard leaf or 
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applied to the abdomen. Half an 
he is given 30 grains of ipecacuanha. 
Aftei |g the latter the patient should lie perfectly 
still ; as a rule no vomiting will then occur. Should 
the drug not be retained, it is advisable to wait two 
hours and then repeat the dose. Should it again be 
rejected, some goM will have been effected notwith- 
standing, and an interval of 8 hours should elapse 
before repetition. The administration of the drug 
should be twice a day in 30 or 20 grain doses. 
Improvement is shown by the appearance of feculent 
motions, while the tormina and tenesmus cease. 
This treatment must be continued for 2-3 days, 
and when by this time the blood and mucus have 
ceased, subnitrate of bismuth in 20>grain doses, or 
salicyate of bismuth or salol, may be given 

The French authorities recommend that ipeca- 
cuanha should be given in doses of 10-12 grams 
every ten minutes until copious vomiting results, 
as they consider the essence of the treatment to lie 
in a ^werful evacuating effect on the stomach 
The ipecacuanha in a de-emetinised condition was 
advocated in India a few years ago Experience 
militates against this, so that the French view 
would seem to be correct. 

In cases where ipecacuanha cannot be retained, 
cinnamon in doses of a drachm night and morning, 
in a bolus, has been found very emcacious ; but in 
the writer’s experience, it is useful chiefly in the 
milder attacks 

The saturated solution of sulphate of magnesium 
has of late also been much used Patients who 
have taken it have found it extremely nauseating 
and unpleasant It is best not to give it in saturated 
solution 

In South Afncar, on the contrary, ipecacuanha 
does not seem to exert the same go^ effect In 
the present war (1901) the treatment by salines has 
been chiefly followed Dr McKenzie recommends 
a mixture containing sulphate of magnesium with 
sulphate of quinine and aromatic sulphuric acid 
To this may be added a minute quantity of per- 
chloride of mercury. The first 4-0 doses may be 
given every 15-20 minutes, then every hour In 
24-48 hours improvement sets m, and bile appears 
in the motions it is then given less frequently 

Another method of treatment is by the castor-oil 
emulsion, preceded by 3-4 grains of calomel 

In Africa again, tincture of Monsonia ovata has 
been strongly advocated (strength, I in 8 of alcohol, 
90 per cent Dose, I-4 drachms every 4 hours) 
Its utility, however, seems to be limited to that 
region. 

In China the treatment by salines is by many 
preferred to that by ipecacuanha 

In North America, stmaruba has been found 
very efficacious ; i ounce of the bark is boiled in 
3 pints of water, till the latter is reduced to pints. 
The dose is half this quantity night and morning. 

In Malaya mangosHne bark has its advocates 
The rinds of three dried mangostines are boiled in 
30 ounces of water till the latter is reduced to 20 
ounces. The dose is ^ part three times daily 

Sael fruit has been recommended, but it is in 
the scorbutic form of the disease that its use is 
especially indicated. 

Opium should not be given. It only masks the 
disease, and shuts up the germ in the alimentary 
canal. 

In all cases at the onset, where the discharges 
are scanty and a source of irritation, it is a good 


plan to give a tepid-water enema of 2-4 pints. If 
malaria complicate the case, quinine should be 
given. If scurvy, the usual antiscorbutics must also 
be administered. 

II. Treatment of Chronic Dysentery, — Dr. 
Ralfe strongly advocated the following plan of 
treatment . Every night an opium suppository is to be 
given, and every other night 5 ij of castor oil, IIis 
theory was to keep the ulcerated mucous membrane 
clean by the oil, and to restrain the tenesmus and 
tormina by the opium In other cases 20 mins of 
subnitrate of bismuth with otu quarter of a ^in 
of Dover’s powder were given. How this minute 
dose acted was doubtful, but no doubt could be 
entertained of the fact that these small doses acted 
better than larger ones, and also that the combina- 
tion of drugs acted better than the bismuth-salt 
alone. Ralfe also obtained good results by giving 
20 HI of oil of turpentine, three times a day. Manson 
always begins the treatment with ipecacuanha. 
Jameson advocates large enemata of warm milk, 
Hillier, in South Africa, used jsj— 51J of castor oil, 
with 4-10 v\ of Tinctura Opu. Stmaruba is also 
useful in chronic dysentery. 

Treatment by large enemata containing astrin- 
gents^ though practised by some, is not advisable 
in acute dysentery, as the irritabihty of the rectum 
will be an almost insuperable obstacle, although it is 
said to have been overcome by a 4 per cent cocaine- 
solution. The bowel is here washed out after 
every evacuation with 3-6 pints of a warm water 
enema, containing quinine i-i,ooo to 1-5,000 In 
chronic dysentery it is successful. Here astringents 
are used. Nitrate of silver of the strength of 
20-30 grains to the pint of water is injected in the 
proportion of 3-6 pints, at a temperature of 100° F. 
In obstinate cases an artificial anus may be made 
above the csecum to secure rest and disinfection of 
the affected intestine See Colitis 

In amoebic dysentery^ medicated enemata are 
strongly recommended by those who consider this 
to be a special form of the disease These may 
consist of quinine ( 1-5,000 to l-l,ooo), perchlortde 
of mercury ( i-io,ooo to 1-5,000), hydregen peroxide 
(1-20 to 1-5), silver nitrate (1-3,000 to 1-1,000), 
zinc chloride {\- 2 ^cx 30 Xo 1-1,000), or methylene blue 
(1-1,000 to i-ioo). The enemata should be given 
once or twice a day By some they are used alter- 
nately : thus quinine may be used with hydrogen 
peroxide or with methylene blue on alternate 
days 

In the case of children, ipecacuanha in India is 
as efficacious as m adults. For a child six months 
old It IS advisable to give ^ gram of ipecacuanha 
with one grain bicarbonate of sodium, and a little 
sugar of milk, for succeeding ages, a grain with 
twice the amount of soda for evew year of age. 
Huntley, of Han-Yang, recommends also a com- 
bination of salol and cedomel . or one drachm every 
hour of a solution of perchlonde of mercttiy^ 
1 - 10,000 

For the tenesmus and distressing tormma^ a 
hypodermic injection of morphine should be given 
to adults. 

Diet in chronic dysentery should consist of milk. 
Should curds appear m the stools the quantity must 
be reduced and egg-albumen nven in addition. 

Andrew Duncan. 

DYSIDROSIS (8v4r-, with difficulty; 
sweat).— Synon, : Pomj^olyx ; Cheiro-pompholyx. 
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This name is applied to a well-defined disease afiect- 
ing chiefly the bands and feeti characterised by the 
appearance of small dee^seatcd vesicles. The 
supposition, now disproved, that the vesicles were 
due to the retention of sweat, or were actually 
retention-cysts in the course of the sweat-ducts, 
accounts for the name of the disease. 

The early lesion of the disease consists of a 
minute vesicle set deep in the epidermis. Its 
form is distinctly rounded and it may project clearly 
above the surrounding epidermis. In other cases, the 
vesicle continues to occupy a deeper position and 
causes no elevation of the superficial epithelium. 
The skin surrounding the vesicle may show no altera- 
tion, but is usually slightly reddened even in the 
early stage of the disease. The vesicles contain a 
perfectly clear fluid, free from the gummy feeling 
of the exudation of eczema and usually of alkaline 
reaction. After lasting a few hours, the vesicles may 
rupture and their contents be discharged on the 
surface. Healing may take place rapidly under a 
slightly desquamating surface. In other cases, 
and perhaps more commonly, neighbouring vesicles 
coalesce and larger lesions result till at length the 
upper layers of the epidermis may be raised over 
areas corresponding to nearly the whole palm or 
the whole extent of a finger. It may be readily under- 
stood that the vesicles, either in the small or in the 
large form, are very liable to infection by various pus- 
forming organisms, and the disease may have as a 
secondary development purulent dermatitis of al- 
most any degree of severity. 

As a result, eczema of various types may follow 
dysidrosis and affect wide areas of the b^y. It 
is also not uncommon to find that absorption from 
the purulent surface of the extremities produces 
severe adenitis of the lymphatic glands of the axilla, 
groin, and other regions, giving rise to the forma- 
tion of abscesses. The duration of any indi- 
vidual attack varies indefinitely from a few days in 
the mild and uncomplicated form of the disease, to 
a much longer period in the severer and compli- 
cated forms. In certain cases the condition remains 
in a subacute and chronic state, the patient con- 
stantly showing a few of the characteristic vesicles. 
Healing takes place finally, but there is always a 
very marked tendency for recurrence of this 
malady. 

The anatomical lesion of the disease consists in 
the formation of a cavity, which becomes filled with 
the characteristic limpid fluid and which shows 
practically no leucocytic exudation. The epithelial 
cells surrounding the cavity are altered by macera- 
tion and tumefaction, and the degenerated cells 
float free in the contents of the vesicle. In later 
stages a variable number of leucocytes make their 
appearance in and surrounding the vesicles, and as 
the result of inflammatory reactions fibrin may be 
seen present. The actuU place of origin of the 
vesicle has given rise to much discussion among 
histologists, and probably the position varies. As a 
general rule the early lesion is situated in the upper 
layers of the rete mucosum or occasionally in the 
stratum granulosum. It appears also to be pro- 
duced both in the inter-papillary portions of 
the epidermis, and in the parts covering the 
papilla. So fer as can be ascertained, the vesicles 
do not arise by dilatation of the sweat-ducts, but it 
can be readily understood that many of the vesicles 
the pocess of their formation must open up 
communication with these ducts. The later* 


anatomical changes of the disease are of in- 
flammatory reaction due to the preset? of pus- 
forming micro-organisms. 

The symptoms of the disease are chiefly those of 
mechanical discomfort produced by the swelling 
of the tissues in the early stages of the disease ; 
later the effects of exfolUtion of the epidermis, 
or of septic absorption from infected surfaces, may 
appear. Patients rarely complain of pruritus, but 
suffer much from feehngs of tension, heat', and 
throbbing of the parts, or actual acute pain. The 
amount of suffering varies much in different indi- 
viduals. The disease is frequently seen in those 
of neurotic disposition, and in persons suffering 
from loss of health. In such persons these painful 
symptoms are severely felt, and are sufficient to 
cause much loss of rest, and further nervous ex- 
haustion. During an attack of even moderate 
severity it is quite impossible to use the hands or 
to walk on account of the pain experienced. 

The disease may appear at any age, and in 
young subjects its effects may be as well marked 
and as severe as in adults. In the opinion of most 
observers, there appears to be some relationship 
between the disease and conditions of hyperidro- 
sis. In those who habitually sweat profusely on 
the hands and feet, the disease is more frequent 
than in others, and during hot weather when per- 
spiration is profuse, attacks of the malady are more 
common. It must be stated that this association is 
not constant. The disease is present in those who 
do not sweat unduly, or who have not sweated 
profusely, and it appears that contact with certain 
irritant substances induces an attack of the disease 
in individuals subject to the malady. Thus one 
patient is known to develop dysidrosis on hand- 
ling the materials necessary for painting in oils, and 
a chemist may suffer from recurrences of the disease 
when by inadvertence or carelessness he handles 
certain chemical reagents. In addition to the rela- 
tionship to hyperidrosis and to contact with certain 
irritants, there seems also to be a congenital disposi- 
tion to the production of the vesicles which are the 
primary lesion of the disease. The results which 
have been obtained by histological examination do 
not lend support to the supposition that the disease 
is one of disorder of the sweat-apparatus. Certain 
bacteria, which have been discovered in the vesicles 
and which have been claimed as specific, have 
probably no causal relation to the malady, and at 
present the exact pathogenic relationships of the 
disease are obscure. 

Diagnosis. — It is important to distinguish the 
disease from certain varieties of eczema, especially 
those of the vesicular type. The deep-seated trans- 
lucent ( ‘ sago-grain * ) vesicles of dysidrosis ; their 
repeated occurrence on the usual situations — on the 
adjacent surfaces of the digits and the inter-digital 
clefts, as well as on the other parts of the hand and 
feet ; the tendency to form bullae, and the widespread 
exfoliation of the epidermis which ensues ; as well 
as the peculiar limpid naturfe of the fluid contents of 
the vesicles, will all serve to distinguish the disease 
from the tyTCS of eczema which resemble it. The 
course of dysidrosis with its tendency to recur- 
rence and to the rapid cure of the slighter attacks 
will confirm the diagnosis. 

Hidrocystoma, a condition which has been com- 
paratively recently recognised, bears certain 
resemblance to dysidrosis. This disease appears 
to have close relationship to the sweat-apparatus, 
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and the small clear cysts which are characteristic of 
the eruption are supposed ^certain observers to be 
actually retention-cysts. This point, however, is 
not absolutely confirmed. The eruption is situated 
usually in the central regions of the face, and the 
individual lesions are of much longer duration ; they 
do not readily become inflamed or give rise to 
exfoliation, as in the case of dysidrosis. The 
lesions of hidrocystoma tend to disappear in the 
winter and become more pronounced in the summer 
or during periods of exertion and profuse perspiration 

Scabies may be mistaken for this disease, but the 
presence of the burrows of the acarus in addition to 
the vesicles, as well as the actual discovery of 
the acarus itself, will serve to distinguish scabies 
from dysidrosis The distribution of scabies, the 
pruritus, and many other characteristics are wanting 
in the case of dysidrosis 

Treaiment —There seems to be no drug at our 
disposal to control the disposition of the patient 
to dysidrosis In those who are proved to be 
liable to the disease, the avoidance of such irritants 
as are known to produce it, or of severe exertion, 
while an attack is imminent, must be enjoined 
When the attack makes its appearance, the utmost 
care must be taken to prevent infection of the 
vesicles by pyogenic organisms It is consequently 
necessary to observe stnct cleanliness, and it is 
well to have the hands and feet frequently bathed 
with a mild antiseptic For this purpose solutions 
of boric acid appear to be of the most service 
Weak solutions of carbolic acid, however, are often 
used with good effect During the time of the 
rupture of the vesicles or the exfoliation of the skin, 
still greater care must be taken to keep the parts 
affected free of irritants or of any chance of septic 
infection These precautions must be specially 
noted in the case of working people Most serious 
results due to suppuration in the groin and axilla 
are known to occur in labourers and others, who are 
liable to the disease If the attack becomes severe 
an.d bullae appear with much exfoliation of the 
epidermis, the iJarts must be carefully dressed two 
or three times daily with emollient preparations such 
as Carron oil, simple soft paraffin, oxide-of-zinc 
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ointment, or boric-acid ointment In such cases 
absolute rest to the hands or to the feet must 
be ensured. If the parts become purulent more 
strenuous measures must be taken to prevent spread 
of the septic infection, and absolute rest becomes 
a necessity ; the neighbouring lymphatic glands 
must also be watched to observe signs of abscess- 
formation At the same time the antiseptics used 
for dressing the raw surfaces must be sufficiently 
mild not to cause a spread of dermatitis as the 
result of treatment Dunng the period of healing 
the hands and feet should be protected as far 
as IS possible, and the use of an antiseptic dusting- 
powder containing from 5 per cent of bone acid, 
with oxide of zinc, siliceous earth, and starch, is 
often satisfactory 

After complete recovery from an attack, patients 
should be warned as to its liability to recurrence, and 
be directed to take special precautions to prevent 
irritation or contamination of the parts liable to be 
affected. James Galloway. 

DYSMENORRHCEA (Suit-, with difficulty ; 
a month ; and I flow) —Difficult and painful 
menstruation. Menstruation, Disorders of 

DYSPEPSIA (Svtr-, with difficulty; and ir^irr«, 
I digest) — A synonym for indigestion Ssa 
Digestion, Disorders of. 

DYSPHAGIA (Bv<r; with difficulty; and 
I eat) — Difficulty m 'swallowii]^. DEGLU- 

TITION, Disorders of 

DYSPHONIA (Sv(r-, with difficulty; and 
the voice) — Difficulty in producing vocal sounds, 
so that the voice is more or less enfeebled. Sgg 
Voice, Disorders of 

DYSPNCEA (3u<r-, with difficulty ; and iry€o>, I 
breathe) — Difficulty of breathing. See Respira- 
tion, Disorders of 

DYSURIA (Uwer-, with difficulty; and I 

pass water) — Difficult or painful mictuntion. See 
Micturition, Disorders of. 
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EARACHE — See Pain in Visceral Disease. 

EAR, Diseases of.— S ynon. Fr. Maladies de 
VaretlU ; Ger Ohrmkrankhetten > 

The natural division of the ear into external, middle, 
and internal suggests a rational as well as a con- 
venient classification of the disorders to which the 
auditory apparatus is liable 

I. External Ear — In examination of the ex- 
ternal meatus and tympanic membrane, bright 
diffused daylight, or, when this is not obtainSble, 
light from a bull's-eve lamp lit with gas or electnc 
light, is the be^ for illumination, and the light should 
be reflected from a contrive perforated mirror of 
eight-inch focus down a tubular s^ulum. In any 
operative proceedings the mirror should be worn on 
the forehead, as in examining the throat, Hat other- 
wise should be held in the hai^ As great variations 
in the calibre of the auditoiy ipeatusare metYrith, it 


Is necessary to be provided with specula of several 
sizes, the most convenient form being that known as 
Grul^r’s. 

Of the affections of the external ear the most 
important are the following . — 

X Eczema — Although the acute form of eczema 
occasionally affects the auricle and external au<RtCKKy 
meatus, it is far more common to meet with 
chrome variety Elderly females are e 8 peda% 
subject to eczema of the ear, and it is to its long e<tts- 
tinuance that the remarkable narrowing of the el- 
temal meatus throughout its whole extent, met ^th 
occasionally in the subjects of this Complaint, is 
generally attributable. Such narrowing wfll often 
amount to almost complete closure, and xt isin tiiese 
instances that eczema becomes the cause of greatfy 
impaired hearing ; for when thiseonditioii k arrived 
at, die passage down to die tyrnhanic membrane is 
at times so small as only to admit a very ssmR 
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probe. It is for this reason that, although no 
special methods of treatment are called for, beyond 
what is necessary when parts other than the ear 
are affected with eczema, it is of the* greatest im- 
portance to keep the meatus sedulously free from 
secretion ; and this occasionally is not a very easy 
matter. 

2 . Changes In cartilage.— Another condition 
in which the external passage becomes subject to 
partial closure is shrinking of the cartilaginous part 
of the meatus. This, again, is a complaint of old 
^e, and is attributable to no known cause. It is 
readily relieved by the patient wearing a piece of 
silver tube, to keep the passage patent. 

3. Bony Growths. — Bony growths in the ex- 
ternal auditory canal are of two kinds, true exostoses 
and hyperostoses. 

( 1 ) True exostoses arise from the junction of the 
osseous and cartilaginous portions of the canal, owe 
their origin to acute inflammation, and are somewhat 
rapid in their ^owth. They present very little 
difficulty in their removal, inasmuch as they are 
attached by a pedicle, and are not composed of very 
dense tissue. 

(2) Hyperostoses arise from the osseous part of the 
canal. These growths are of ivory hardness, and 
have a large base. They are occasionally single and 
confined to one ear, but generally are multiple, and 
more usually than not affect the meatus of t^th ears 
simultaneously. The form which they habitually 
assume is that of three growths, the apices of which 
meet, or nearly so, in the axis of the canal. Thus, 
seeing that a very small opening is quite enough to 
permit of the passage of sonorous vibrations to the 
tympanum, their presence remains undiscovered until 
a minute piece of cerumen completely closes an 
already nearly closed canal, and by the deafness 
thus produced leads to their detection. Their growth 
is very slow, as they are observed to remain without 
increase for many years, and although without doubt 
they are at times congenital, it would seem that their 
existence is often called into being by a local irrita- 
tion, first, because in a large number of cases the 
individuals so suffering have been for long periods 
addicted to diving ; secondly, they are frequently 
preceded by a discharge passing for years through a 
perforated membrane and through the canal. 

Treatment. — The occasions when these growths 
should be removed ought to be strictly limited to two 
conditions ; 1st, when they interfere with the escape 
of purulent discharge, and so place the patient in 
darker of cerebral inflammation ; 2nd, when by 
absolutely closing the canal they induce great deaf- 
ness. In the large proportion of cases the occasional 
removal of cerumen which blocks up the small open- 
ing that remains is all that is necessary, and this 
should be done by the use of a small hook rather 
than by singing, as the passage of water behind the 
|;rowth8 is to be avoided. When, however, it is 
imperative to remove bony growths for either of the 
above-named reasons, the best method consists in 
drilling them away with a dental ei^ne, to which 
may be attached drills of various shapes and sizes. 
This operation should be performed under reflected 
light, and ether must be given. Owing to the 
extreme hardness of the growths, tJhiis process occupies 
(xmsiderable time, but with due care it is not a 
c^ngerous preceding. When the oWeet in view is 
simply the relief of deafiiess, it is sufficient to drill 
away the apices of the growths, but when it is done 
for the purpose of providing a complete escape to 


purulent matter, it is desirable to remove the chiet 
part of the enlargement. 

It must not be thought that the drilling process 
can always be conducted through the external 
meatus. The extensive nature of the growth or 
growths, the small size of the meatus, or the deep- 
seated position of the growths makes it frequently 
necessary to detach the auricle before drilling. 
When a curved incision has been made behind 
the auricle, this is then pushed forward and held in 
this position. The growths are then exposed and 
can be drilled away without using reflected light. 
Afterwards the auricle is replaced in its normal 
position and sutured. Detachment of the auricle is 
sometimes necessary in the removal of exostoses. 

4. Inflammation. — The external auditory 
meatus is subject to inflammation, diffuse or 
circumscribed, the latter occurring in the form of 
small abscesses or boils. Both affections are 
attended by acute pain, and in each the general 
health of the patient has been out of order for some 
time previous to the local trouble. 

Treatment. —Treatment in the direction of 
improving the general health, and local bleeding by 
means of leeches applied in front of the tragus, will 
often rapidly relieve the diffused form of inflamma- 
tion ; but when it has continued for a long period 
(as it not infrequently does), in addition to the soft 
tissues the periosteum becomes affected. The passage 
then throughout its whole extent becomes so swollen 
as to nearly close the external opening, and pain is 
constant. The only treatment which gives complete 
and permanent relief under these circumstances is to 
make two or three free incisions down to the bone, 
along the whole extent of the osseous part of the 
canal. A convenient instrument for this purpose is 
a small sharp-pointed curved bistoury. As to the 
propriety of opening abscesses in this situation there 
can be no question, for, owing to the extreme 
denseness of the tissues and their approximation to 
bone in the external auditory canal, abscess in this 
part is slow in its progress and attended with 
very great suffering. These abscesses being espe- 
cially liable to recur, a proper regimen and m^icines 
appropriate to the failure in general health are 
required. 

5. Otomycosis. — The external auditory meatus 
is occasionally the seat of varieties of a vegetable 
fungus, namely, Aspergillus niger^ fumigatus^ and 
ftavescens. To the inflammation thereby induced 
the term * otomycosis * is applied. The symptoms 
to which they have given rise have been great 
irritation and a slight serous discharge. 

Treatment. — Frequent syringing with weak 
solution of perchloride of mercury or other suitable 
antiseptic, and instilling diluted alcohol after all 
flakes nave been removed, will suffice to effect a cure. 

6 . Polypus. — Polypus of the ear is usually 
preceded by inflammation in the tympanic cavity 
and perforation of the membrane ; it is considered 
along with diseases of the middle ear, 

7. Heematoma Aurla.— H aematoma 
Auris. 

II. Middle Ear. —All affections of the middle 

originate in some part of that tract of mucous 
membrane which, commencing where the Eustachian 
tube opens into the pharynx, forms the lining of 
this tube and of the cavity of the tympanum, Wily 
becoming the innermost layer of the tympanic 
membrane. To the character of this ti&sue is due 
the term ‘catarrh,* which, in its two forms of 
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purulent and non-purulent, is used in describing any 
deviation from health which, directly or indirectly, 
IS the cause of pathological change in the Eustachian 
tube or tympanum. 

I. Obstruction of the Eustachian Tube. — 
One of the most frequent conditions under which 
the Eustachian tubes become the seat of obstruction 
IS that met with m children or young persons The 
subjects of this affection present a very characteristic 
aspect They breathe almost entirely through the 
mouth, which, sleeping or waking, is kept partially 
open; their tonsils are often enlarged, and they 
snore loudly during sleep The mucous membrane 
of the nares and pharynx is swollen, and secretes in 
excess. Owing to this tumid state of the fauces the 
passages to the Eustachian tubes m this situation do 
not admit of the constant necessary su^ly of air to 
the tympana The air in these cavities undergoes 
partial absorption, and thus becomes more rare than 
that external to the tympanic membrane , the 
density of the outer air remaining the same, the 
equilibrium of pressure is destroyed , the mem- 
brane, consequently, is retracted, the chain of 
ossicles is pressed inwards, and thus the conduction 
of sound becomes interfered with — in short, the 
patient is more or less deaf In these cases in- 
spection of the tympanic membrane at once reveals 
the state of affairs As the cavity of the tympanum 
is not involved in the catarrhal change, its trans- 
lucency and lustre are not impaired , the handle of 
the malleus is tilted inwards, the head of this bone 
IS unusually prominent, and there is a distinct fold 
crossing the upper part of the posterior section of 
the membrane Where the obstruction has lasted 
for a long period, the membrane will appear to 
have almost fallen upon the walls of the tympanum, 
and the promontory and incus may be distinguished 
If under these conditions the tympanum be inflated 
on Politzer’s plan, an instant return to good hear- 
ing follows This method consists in passing a 
stream of air from an india-rubber bag through one 
nostril while the patient swallows some water. 
The operator at the same time closes one nostril 
with the forefinger of the left hand, and completes 
the closure of the other with the thumb The 
mouth must be kept firmly shut In the course of 
a few days the improved heanng partially dies 
away, leaving the patient, however, in some degree 
better than before the operation. 

In all these cases a thoroi^h examination of the 
pharynx should be made, inasmuch as it will be 
frequently found that the sjmiptoms above men- 
tioned are due to masses of adenoid growths in the 
vault of the pharynx See Nose, Diseases of. 

Treat ment — When adenoid growths are present 
they should be removed, and if this is done 
thoroughly the patients recover their heanng com- 
pletely in the course of a few weeks, and, what is 
almost of equal importance (this applies to the 
general health), nasal respiration is quite restored 
When It is found upon examination that adenoid 
growths are not present, the treatment of obstruc- 
tion of the Eustachian tubes will be of a more 
simple character. It should include the gentle 
synnging of the infenor nares with warm alkaline 
solutions. The most useful of these contain bi- 
carbonate of sodium and borax. In using them the 
head should be bent forward, and a small nasal 
fringe employed ; this is preferable to the nasal 
douche, since the Stream nrom the douche » so 
powerful as sometimes to rtish into the Eustachian 


tubes, and so excite inflammation of the tvinpanimi. 
Politzer*s inflation should be employea, but not 
more frequently than two or three times in a week. 

If the tonsils are much enlarged it will be neces- 
sary to remove them ; but the reason for this 
proceeding is not that they press upon the openings 
of the Eustachian tubes, but that their presence 
keeps up the unhealthy condition of the pharynx 

Under this routine of treatment the patients 
completely recover their hearing ; the space of time 
during which it is necessary to continue treatment 
varying according to the obstinacy which each case 
manifests 

Obstruction of the Eustachian tubes in adults 
presents certain well-marked differences from the 
affection as it prevails in children An ordinary 
cold IS the beginning of the trouble It is more 
usual to find one instead of both tubes obstructed, 
and more often than not the tympanic cavity is in- 
volved in the catarrh Where this is not the case 
— and It will be evident from the retained lustre and 
transparency of the membrane— the same principles 
of treatment as are pursued in the case of children 
will hold good, except in so far that the affection in 
grown-up persons is less persistent after the tube 
has been once artificially opened , and that, to effect 
this, Politzer’s method is sometimes not sufficient, 
or, even if so, not as efficacious as the Eustachian 
catheter It must also be borne m mind that m the 
treatment of cases, in which one ear is healthy, by 
means of the catheter, the affected ear exclusively 
may be subjected to the air-douche, while with 
Politzer’s method it is impossible to avoid forcing a 
stream of air into the healthy tympanum, and this 
IS not always an advisable proceeding 

The Eustachian Catheter . — The following is the 
mode of using the Eustachian catheter . * Place the 
patient in a chair, and let him lean back, and steady 
his head with the left hand firmly fixed on the top 
of it , hold the catheter lightly in the right hand, 
with the curve downwards, and pass it auickly in 
this position through the inferior meatus of the nose 
to the posterior wall of the pharynx When this is 
felt, withdraw the catheter about half an inch, and 
tilt the point of the curved end rather upwards, and 
to the left or right, according to the side which is 
being operated upon Now hold the catheter and 
end of the patient’s nose steadily between the thumb 
and the first two fingers of the left hand All this 
time the ear of the patient and that of the surgeon 
are connected with the otoscope The point of the 
catheter is now supposed to be in the pharynge^ 
orifice of the Eustachian tube ; but the only certain 
sign of this being the case is that when air is forced 
into the catheter it will be heard through the oto- 
scope to impinge upon the tympanic membrane.* 

The catheter may be made of silver or of vulca- 
nite, but, of whatever material, it must be inflexible 
while being used. Beyond this, suffice it to say 
that m practised hands its employment is invaluabfe, 
and indispensable in the treatment of most Uffections 
of the middle ear, not only in overcoming obstruc- 
tion of the Eustachian tube, but also as a means 
by which fluids may be intri^uced into the cavity 
of the tympanum. In making use of the ahr-douchC 
an india-rubber bog fitted to the catheter shibuld be 
employed, and in usipp injections to die tympanum 
a similar arrangement is necessary. 

2 , Catarrhal Inflammation of^lM Tym- 
panum. — When the tympanic heebme 

involved inth^ catarrhal state, or whcn’'theafia:don'» 
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instead of proceeding up the Eustachian tubeS) 
begins in the tympanum, as it frequently does, those 
changes have commenced which, of all others, form 
the most freouent impediments to the conduction of 
sound~in otner words, which make the subjects in 
whom they are found more or less deaf ; and it may 
be broadly stated that the extent to which this 
affection is remediable depends directly upon the 
time at which the patients suffering from it apply 
for treatment. In the early stages, the obstruction 
to the passage of sound through the tympanum is 
solely oue to the effusion of mucus in this situation, 
and this is easily demonstrated by the moist gurgling 
sound which inflation of the tympanum produces, as 
may be heard upon conpecting the ears of the patient 
and surgeon by means of a piece of india-rubber 
tubing. Afterwards comes what may be termed the 
dry stage, i.e. when the fluid portion of the mucus 
has suffered absorption, and when any of the pro- 
ducts of inflammation may have become more or 
less organised, or at least in a condition which, if 
not interfered with, suffers no further change. The 
morbid conditions which result from non-purulent 
catarrh of the tympanum are twofold : firstly, those 
which affect the tympanic membrane, and are, 
therefore, demonstrable during life ; secondly, those 
which are met with after death in the tympanic 
cavity. The first of these include changes in curva- 
ture, in colour, and in consistence. 

The slighter changes in curvature have been 
noticed in speaking of obstruction of the Eustachian 
tubes, whicn condition is necessarily more or less 
present in all cases where the tympanum has been 
the seat of catarrh ; and these changes are inde- 
finitely increased until the state of complete collapse 
is reached. In this condition the membrane has the 
appearance of being in close apposition to the walls 
or the tympanum, and lapped round the ossicles, so 
that the forms of the malleus, incus, and sometimes 
the stapes are distinctly traceable. 

In so extreme an example, the membrane is 
generally bound down to the tympanic wall by 
adhesions. The first change which the membrane 
exhibits is a loss of its lustre and transparency : it 
becomes opaque. Further alterations in colour, in 
cases of long standing, consist in the formation of 
patches of brown, yellow (colour of parchment), and 
white. Variations in consistency will include thicken- 
ing throughout the membrane, or in parts of it, 
especially in the cases of dense chalky deposits 
(phosphate of lime) ; and thinning in places, so 
oMervable sometimes that inflation will induce 
bladder-like protrusions, which, as inflation is sus- 
pended, fall back again : changes in all these 
respects completely metamorphosing the appearance 
of the membrane. After death; within the tym- 
panum may be found collections of dried mucus 
around the ossicles ; thickening of the lining mem- 
brane ; bands of adhesion in all directions ; and 
ankylpsis of the ossicles to each other as well as 
between the stapes and fenestra ovalis. 

As additional evidence during life of obstruction 
in the tympanum, it may be mentioned that sounds 
from a vibrating tuning-fork placed pn the vertex 
are intensified ^^en su^ ol^truction exists, and the 
nerve remains unimpaired. This test is especially 
valuable when one ear is healthy, inasmuch as the 
sound will be heard exclusively on the deaf side, this 
bfdng due to the fiict that vibrations of sound thus 
cpnveyed to the auditory nerve, on their passage 
ontwat;^ through the tympanum, meet with the 


obstruction in this position, and are reflected on to 
the labyrinth. The appearances above described, 
together wkh the history of the case, serve sufficiently 
to distinguish affections of the conducting from those 
of the nervous apparatus ; and the sounds which are 
produced upon inflation of the tympanum, whether 
of a moist or dry character, give evidence as to 
whether the mucus in the cavity of the tympanum 
is in a more or less fluid state, or has reached the 
dry stage when the fluid part of the secretion has 
become absorbed, the more solid portion remaining. 

Treatment. — In the first of these conditions, 
the inflation at once increases the hearing-power ; 
in the second, it produces no change in the hearii^. 
An indication in this direction is a most useful guide 
in respect of treatment, which may be said to include 
injections of fluid or vapours into the cavities of the 
tympana. In the matter of the selection of these 
remedies, the greatest diversity of practice exists in 
the hands of capable authorities. Astringent solu- 
tions of sulphate of zinc, alkaline injections of 
bicarbonate of sodium, iodide of potassium, chloride 
of ammonium, and the vapours of iodine or chloride 
of ammonium, each and all find favour. If fluids 
are injected, a few drops only are to be introduced 
through the Eustachian catheter, a small bulb of 
india-rubber being used to force the fluid through 
the catheter. Vapours are employed by means of 
the many apparatus in general use. The diversity 
of opinion on this subject shows how difficult a 
problem is the treatment of the ulterior effects of 
catarrh of the tympanum. 

The degree of improvement varies within wide 
limits, but the greater benefits may always unhesi- 
tatingly be predicted during the moist stage of the 
catarrh. Indeed, the necessity for early treatment 
is abundantly shown, in the instance of catarrhal 
affection of the middle ear, by the extremely satisfac- 
tory termination of cases treated early in the disease, 
and the slight relief which but too often follows 
when the affection has been allowed to proceed for 
years unchecked. In such cases as the latter, the 
fact that considerable quantities of inspissated mucus 
have been found in the tympanic cavities first 
suggested the operation of making an incision into 
the tympanic membrane, and attempting the removal 
of mucus through the incision by passing a stream 
of air through the tympanum. This proceeding, 
with certain modifications afterwards introduced, 
is no doubt very useful in cases favourable for its 
employment, but it should be reserved for those 
which have defied the less severe means, and where 
there is unmistakable evidence of an obstruction 
to the passage of sound through the tympanum. 
Experiments with the tuning-fork, already referred 
to, give valuable evidence in this direction. Many 
operations have been suggested for the relief of 
tympanic affections, but none of them have stood 
the test of time. One of the causes of failure in all 
operative measures on the tympanic membrane is to 
be found in the fact that it is impossible to keep any 
opening in this structure from healing. That such 
attempts at relief should have been made is not 
surprising when it is remembered how intractable 
some of these cases are, how one of the forms of 
catanh which affect the tvmpanum is slow and 
insidious in its prt^ess, and sufficiently distinctive 
in its character, to have api;flied to it by general 
consent the term proliferous Regressive catarrh^ 

3. Purulent Catarrh of the Tympanum. — 
Perforation. — The form of tympanitis in which 



437 


BAR, DISEASES OF 


the effused products become purulent is an acute 
and generally an extremely painful affection 
Usually the pus rapidly makes its escape from the 
tympanum into the external meatus, by a process of 
ulceration through the tympanic membrane, leaving 
as Its result a perforation of this structure In quite 
the early stage the affection may often be cut short 
by the free application of leeches in front of the 
tragus, follows by fomentations, but more often 
than not the membrane has given way before the 
patient comes under observation If however the 
patient can be seen before this has happened, and 
if there is evidence of the tympanic cavity being in 
a state of acute inflammation, there should be no 
hesitation about making a free vertical incision in 
the posterior section of the membrane The purulent 
secretion having thus obtained an exit, the incision 
will heal in a few days and the danger of septic 
infection be avoided Should the patient come 
under notice shortly after the membrane has given 
way from ulceration, then if the tympanic cavity be 
emptied of the pus by the free use of Politzer’s 
inflation and repeated syringing, the opening will 
often close, and leave very little, indeed sometimes 
hardly any, appreciable deafness When a purulent 
discharge through the opening is allowed to go on 
unheeded for any length of time, it is the exception 
for the perforation to heal This condition is con- 
stantly seen after scarlet fever, measles, or any of 
the exanthemata A perforation of the tympanic 
membrane presents an infinite variety of aspects, 
from a small pinhole to nearly complete loss of the 
membrane, but there will always be a slight remain- 
ing external rim of membrane This latter is per- 
haps the most frequent of all forms of perforation, 
and especially when the ulceration dates from an 
attack of scarlet fever Although the handle of the 
malleus occasionally remains, it more usually comes 
away in these and other cases where the loss of 
tissue IS very extensive The head of this bone, 
however, may always be distinguished, unless there 
has been complete disorganisation of the tympanic 
cavity Among other forms of perforation com- 
monly met with may be mentioned those in which 
the anterior or posterior half of the membrane 
is left, and is bounded internally by the handle of 
the malleus , the so-called rem/orm perforation, 
where the lower part of the membrane is lost, and 
the umbo of the malleus indicates the position of 
the hilum of the ‘ kidney , ’ and the small, smooth- 
edged circular perforation which is common alike to 
all parts of the membrane Occasionally, though 
not very often, the tympanic membrane is the seat 
of a double perforation Similar variations in hear- 
ing accompany this condition, between slight deaf- 
ness and total loss of hearing power. The size of 
the perforation affords no guide in this respect, 
extreme loss of hearing being met with when the 
perforation is very smaU, and very slight deafness 
where the loss of tissue has been most extensive ; so 
that It may be unhesitatingly stated that the loss of 
the membrane is but in a very small degree the 
cause of the deafness in these cases, the disorganisa- 
tion in the tympanic cavity mainly accounting for 
this. Such disorganisation is at times so complete 
(especially after scarlet fever) ^ to include the loss 
of all the ossicles, total deafness, and paralysis of the 
muscles supplied by the facial nerve. A very small 
perforation in the anterior and supenor part of the 
membrane may from its pontion escape notice, but 
the diagnosis can be always venfied oy the fticihty 


with which air may be made to pass through the 
opening, or the reverse, provided that the communi* 
cation between the Eustachian tube and the tym- 
panum is not closed by cicatncial tissue— a very rare 
condition when so little of the membrane has 
suffered ulceration. 

One other form of perforation deserves mention, 
rather on account of its frequency than its importance, 
namely, perforation of Shrapnell*s membrane, which 
IS that part of the membrane proper lying just above 
the short process of the malleus. Ulceration of 
this small area, which is merely a protective mem- 
brane, may exist without any impairment to heanng 
so long as the remainder of the tympanic membrane 
IS entire, so that it would appear to perform no 
function so far as a conducting medium is concerned, 
but it is important to bear in mind that when it is 
perforated the lesion is at times connected with 
exposed bone. 

Treatment — The treatment of purulent tym- 
panitis and perforation will include assiduous clean- 
liness ; keeping the Eustachian tube free from 
obstruction , and the use of local remedies. 
Among the most useful of these are weak solutions 
of alcohol, and insufflation of gallic acid or bone 
acid As the condition of the ear improves under 
these measures, so will the hearing- power vastly 
increase when it has not been completely lost ; but 
there still remains the ofttimes m valuable application 
of what IS spoken of as the artijiaal membrane. 
Of all kinds, the best undoubtedly is the flattened 
pad of moistened cotton-wool, applied by the 
patient, every morning, with forced constructed 
for the purpose Until this be tried in each 
case It is impossible to say whether it will do 
good ; but when it is useful — as it is in a large 
number of cases — by its help the patient will recover 
very good heanng, and this even when the perfora- 
tion has existed for a period of many years. That 
Its effects depend upon the support which it gives to 
the ossicles, thus re-cstablishmg the normal pressure 
of the stapes upon the fenestra ovalis, has b^n un- 
questionably demonstrated 

4 Polypus. — One of the most frequent compli- 
cations in cases of perforation of ttie tympanic 
membrane is polypus, a term employed to desi^ate 
a fleshy tumour in the ear Although polypi are 
occasionally present in the meatus independently of 
perforation, the most usual situation from which 
they arise is the lining membrane of the tympanum. 
Sometimes the exact point of origin is the edge of 
a perforation, and still more rarely the sides of the 
meatus. In size these growths vary from a small 
protrusion throi^h a perforation, to a tumour iKrhich 
entirely fills the meatus and projects externally from 
the ear. In this latter instance the growth presents 
a very distim:tive appearance, not unlike a rasj)beny. 
Sections of aural polypi harfened in chromic acid 
with few exceptions show their structure to be fibzo- 
cellular, the fibrous element preponderating oVer 
the cellular in proportion to the age of the tumoiur. 

But It should be remembered that the term * poly- 
pus of the ear ’ is habitually used when the masses, 
small or great, are granulation-tissue springing from 
exposed bone witmn the tympanic cavity, and in 
such cases are of great significance, demanding very 
radical measures, which are mentioned later on m 
this article. 

Treatment.— I n all cases polynL should 
removed, and the best instruments toTthlS pdrpose 
are the rectangular * ring * polypus-foreepS, or, In 
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case of a lai^e growth, a Wilde’s snare. The 
nature of the instrument used is not important and 
will be suggested to the surgeon by the appearance 
of the mass which has to be removed. Very often 
a scoop commonly employed to clear away dead 
bone is the most convenient instrument. Owing to 
their remarkable tendency to recur, removal is only 
the preliminary step in treatment. The principal 
part of this consists in their complete eradication 

caustics. Of these the most efficacious and con- 
venient is chloro-acetic acid, and later in the treat- 
ment nitrate of silver. The acid should be applied 
with great care by using it on the point of a probe 
defended by a small twist of cotton, and a con- 
venient form of nitrate of silver is a bulb of the 
melted salt fused on to a probe of platinum wire. 
The caustic should be applied daily for some lime 
after the polypus has been removed, and then 
less frequently. The treatment should also include 
the same scrupulous cleanliness and application ot 
astringents, so desirable in the case of perforations. 
It is simply to the want of attention to details that 
failure in the treatment of aural polypus may be 
ascribed. 

Complications of Tympanic Disease.— 

(a) Facial Paralysis* This is due to inflammation 
around the portio dura in its passage through the 
aqueduct ot Fallopius. When suppuration in the 
tympanic cavity, with caries of the bony canal, 
precedes or accompanies the loss of function in the 
nerve, recovery is hopeless ; but when the paralysis 
follows a subacute catarrh of the tympanum, not 
ending in a perforation, as is sometimes the case, 
the paralysis in time disappears no less certainly 
than when it is dependent upon an affection of the 
nerve at a point after its exit from the temporal 
bone. 

[b) Pyamia \ Cerebral Abscess 5 and Meningitis . — 
When the mastoid cells become the seat of inflam- 
mation, the pain, tenderness, and pitting on pres- 
sure over the mastoid process will at once suggest 
an early incision down to the bone ; and it may be 
truly said that this is often delayed too long, and 
perhaps is never done too soon. Again, when the 
S)nnptoms point definitely to pus within the mastoid 
cells, the bone should be pierced so as to make the 
external opening communicate fireely with the cells. 
Relief given in this way will occasionally be the 
means of saving life, by preventing the absorption 
of poisonous material into the lateral sinus. Besides 
pyaemia thus induced, other fatal issues which 
suppuration in the middle ear frequently entails 
have^ their ^rting-point in the tympanic cavity, 
and in such instances cerebral abscess or meningitis 
may be the immediate cause of death, See Brain 
AND Meninges, Septic Inflammation of. 

Fatal terminations of this nature most frequently 
occur when cleanliness and local treatment of the 
ear have been neglected. Hence the necessity for 
such care. 

But the fact that even under the most fevourable 
conditions such events are possible, when there is 
a fistulous opening in the tympanic cavity, should 
indu^ caution with insurance-offices in acceptii^ 
the lives of persons with this lesion, at the ordinary 
premiums. Fatal cases of this kind might seem in 
practice to be almost divisible into two classes— 
namely, those in which cerebral symptoms come on 
80011; after the establishment of the p^oration; 
and o^ers where there has been a purulent dis- 
ftom the ear (that is, from the tympanum) 


for many years before the advent of such symptoms. 
In this latter class must be included those cases in 
which the temporal bone has become the seat of 
caries ; and it may be stated, subject to no excep- 
tions, that whenever exposed bone can be detects 
by means of examination with a probe within the 
cavity of the tympanum, the subjects of this condi« 
tion are always in a perilous state, and that at 
any time fatal symptoms may commence with a 
severe rigor. For this reason, even when exposed 
bone cannot be absolutely demonstrated in the 
way mentioned, the existence of bone-granulations 
where there is a perforation of the tympanic mem- 
brane should be regarded as a most serious com- 
plication. The same danger, though in a very much 
less degree, may be said to be present when dead 
bone can be detected in the mastoid process — in a 
less degree, because the outer table of the bone is 
often affected while the inner remains healthy. The 
dead bone then in the former position becomes 
exfoliated, and the external wound heals. 

Since the last edition of this Dictionary was 
published the surgical treatment of Mastoid Disease 
and perforation in which symptoms of septicaemia 
have shown themselves has undergone a complete 
revolution. Where there is undoubted disease of 
the mastoid with pus within the antrum or mastoid 
cells, or where there are symptoms of septicaemia, 
what is termed the complete mastoid-operation is 
now performed. This consists in making a long 
curved incision behind the mastoid, laying this bone 
quite bare, pulling forward the flap thus formed 
as well as the external ear ; drilling with a burr 
(turned by an electric motor) close to the external 
meatus till the antrum is reached, making this 
cavity continuous with the attic and tympanic 
cavity; scraping away all dead bone and thus 
effecting complete drainage, at the same time 
removing all diseased bone. Up to quite recently 
the difficulty has been that in many cases a certain 
amount of discharge has continued. Ballance has 
recently pointed out that at a second operation, 
conductea about two weeks afterwards, he has 
again pushed forward the flap and grafted skin over 
the surface of the cavity above named, and thus 
the complete and permanent cessation of the dis- 
charge has been ensured, and any possible septicaemia 
prevented. 

The difficulties in selecting cases suitable for this 
operation are obvious, and we may formulate those 
in which the necessity exists as follows : 

Firstly, undoubtedly in cases where sejJticaemia 
has commenced. Secondly, undoubtedly in cases 
where there is dead or carious bone in the tympanic 
cavity accompanied by ominous symptoms often 
repeated. Thirdly, wherever there is evidence of 
mastoid disease of long or short standing. Fourthly, 
in a certain proportion of cases where there is 
evidence of dead or diseased bone, but a very 
doubtful history of ominous symptoms. Fifthly, in 
a certain proportion of patients with intractable 
otorrhoea, in whom no bone-disease can be detected, 
and in whom no history of ominous symptoms can 
be obtained. 

(c) Malignant Disease . — The seat of origin of the 
new growth is generally the lining membrane of the 
tympanic cavity, and a purulent discharge from this 
surfiice always precedes the appearance of the can- 
cer. In its early stages cancer in this situation 
bears a strong resemblance to the ordinary forms of 
polypus. 
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in Internal Ear — Apart from deafness due 
to local changes in the external or middle ear, the 
function of hearing is subject to impairment from 
causes which have their seat in the nervous structures 
of the ear ; in other words, although the conduction 
of sound may be good, the perception of sound may 
be faulty. The inability to hear the vibrations of 
sound conveyed through the cranial bones, such as 
from a vibrating tuning-fork placed upon the vertex, 
IS indicative of this condition For the rest, the 
absence of tympanic disease, and the history of 
the case, must supply the evidence required for a 
diagnosis. Familiar examples of this nature are the 
deafness which often accompanies old age, or which 
is left after fevers when the middle ear has not 
sufiered , the two forms of syphilitic nervous affection 
to be presently mentioned , the sudden and some- 
times total loss of hearing which occasionally follows 
severe mental shock; the deafness after loud ex- 
plosions near the ear, so common in artillerymen 
and naval men , and that which is caused by blows 
on the head and ‘ boxes on the ear ’ An attack of 
mumps will sometimes leave behind an irremediable 
loss of hearing in one or both ears, unattended by 
any discoverable change in the tympanum In a 
similar way weakly women occasionally become 
more or less deaf dunng their confinement, and this 
symptom becomes aggravated as each successive 
child IS born In connection with this subject, pro- 
longed suckling may be mentioned as one of the 
numerous debilitating causes which undoubtedly 
aggravate the trouble of an already impaired ear 

Among the nervous affections of the auditory 
apparatus possessing certain characteristics which 
serve to distinguish it from others is the so-termed 
Memire's disease^ an attack of which at times gives 
rise to symptoms which would be alarming if theur 
true origin passed unrecognised. A patient who 
suffers in this way is seized with an attack of vertigo 
so severe that he not infrequently falls, and for some 
hours afterwards requires assistance in walking; 
occasionally vomiting succeeds the giddiness, and 
he recovers to find mmself very deaf in one ear, 
with which previously he had heard well. Milder 
attacks of the same nature generally follow the first, 
and each one leaves the patient more deaf. Although 
with many writers it is a favounte theory that the 
seat of morbid changes m this disease is in the semi- 
circular canals, up to the present the point has not 
been satisfactonly determined No treatment appears 
to exercise any intluence upon the disease. Set 
Vertigo. 

Syphilis — The affections of the ear due to 
syphilitic disease demand separate consideration. 
They occur under the following varieties . Firstly, 
in the form of sores and warts in the external meatus, 
which yield to local treatment. Secondly, affections 
of the middle ear dunng the secondary ulceration of 
the throat, the treatment for which, beyond specific 
medicines, in no way differs from what is useful m 
the ordinary catarrh of the same parts. Thirdly, 
failure in hearing-power during the secondary stages, 
unattended with any change in the middle ear : llus 
disappears under constitutional remedies. Fourthly, 
the loss of function ih the auditory nerve, so com- 
monly met with m the subjects of inherited syphilis. 
In this last variety the heaiing-power begins to 
fail between five and fifteen years of age (seldom 
later m life), and proceeds to very great and often 
total deafness, the period between good heanng and 
the extreme point of deafness arrived at varying 


from a few weeks to several years. From this cause 
children sometimes become in the course of a month 
or SIX weeks totally deaf, but such rapidity is excep- 
tional. Experience has shown how powerless treat- 
ment IS to arrest the progress of this affection, so 
that attention should be confined to preventing its 
subjects from becoming dumb, if they are attacked 
after they have acquir^ speedi, and before they are 
likely to forget it, namely, from about four to seven 
years of age This is best attained by teaching 
them lip-reading , and if they can read, by making 
them do so {aloud) several times each day In this 
way a child will retain its recollection of language 
when otherwise speech would pass away, 

W. B. Dalby. 

EAUX-BONNES, in the French Pyrenees. 
Sulphur waters. See Mineral Waters 

EAUX-CHAUDE8, in the French Pyrenees 

Sulphur waters. See Mineral Waters 

EBERTH’S BACILLUS — A synonym tor me 
Bacillus typhosus See Typhoid Fevlr 

EBURNATION {ebur^ ivory). — A state of bone- 
tissue in which It assumes the whiteness, smoothness, 
and hardness of ivory, in consequence of an increased 
deposit of calcareous matter. It occurs chiefly in 
rheumatoid arthritis. See Rheumatoid Arthritis. 

ECBOLiCS abortion) — This name is 

given to the measures which produce abortion, or 
expulsion of the contents of the uterus In moderate 
doses ecbolic drugs may act as emmenagogues See 
Lmmcnagogues. 

ECCHYMOSIS {4k, out of ; and juice) 
An extravasation of blood into the tissues, due either 
to injury or to disease It presents at first a more 
or less blue or bluish-black appearance, which 
changes with age, passing through green to yellow. 
See Extravasation. 

ECHINOCOCCUS {4x^yos, a hedgehog; and 
k6kkos, a grain or berry), — See Entozoa. 

ECHOKINESIA echo; Kivtiais, motion). 
The involuntary imitation of movements performed 
by another person. 

ECHOLALIA {lix^y echo ; AoAtcl, speech) — The 
involuntary repetition of words spoken by another 
person. 

ECLAMPSIA I flash, I explode). — 

This term is now used as a synonym for convul- 
sions, whatever may be their cause See Convul- 
sions IN Children ; and Epilepsy 

ECSTASY {4l^i<mifti, I amaze). —DEFINITION. — 
The term * ecstasy’ has been applied to certRin 
morbid states of the nervous system, in which the 
attention is occupied exclusively by one idea, asut 
the cerebral control is in part withdrawn from the 
lower centres and those for certain reflex fhnetions. 
These latter centres may be in a coiulition of 
mertia, or of insubordinate activity, presenting 
vanous disordered phenomena, for the most part 
motor. 

Description.— The subjects of ecstatic pheno- 
mena are commonly of the fomale se^ or are men 
who lead celibate and ascetic olives, lo'such indii- 
viduals they are in the present day almost confined* 
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In the middle ages, on several occasions, under 
special circumstances, an intense dominant emotion, 
with some attendant ecstatic manifestations, was 
known to spread widely by a sort of moral con- 
tagion. 

Women who are the subjects of this morbid state 
are usually single, fre<^uently present menstrual 
irregularities, and often distinct evidences of hysteria, 
of which the ecstastic condition may be but a part. 
The immediate cause of the attack is usually some 
repeated vivid emotion, commonly religious, some- 
times one of fear. The direction taken by the motor 
or other phenomena of the ecstatic state is often very 
obviously determined by imitation. With this direc- 
tion there is associated, in some cases, the assertion of 
supposed facts, which transcend the ordinary course 
of natural phenomena, and which have been 
proved, in many instances, to depend on intentional 
fraud. 

As forms of ecstasy we have the condition of 
some religious enthusiasts, in whose dominant state 
all other mental processes are merged. Dreams 
and visions are determined by the ecstatic emotion 
and add to its intensity. Consciousness of the body 
may even be lost, so that all sensation is gone for a 
time; while the corporeal functions, including 
ingestion and egestion, are reduced to a minimum, 
and a little ex£^geration may represent them as in 
complete abeyance. Hence the * fasting girls ’ that 
have arisen in various countries, by whom ‘stig- 
mata * — marks, in the positions of the nails employed 
in crucifixion— -are sometimes presented, probably 
by artificial production. In some hystero-epileptics 
a state of ecstasy — of rapt, intense emotion— -forms 
part of the paroxysmal seizures, and then wild 
muscular spasms replace the tranquil repose of the 
more volitional ecstatics. Occasionally — when an 
intense emotion is shared by many persons — insub- 
ordinate muscular movements occur, of a rhythmical 
character, seen in the * Jumpers * and ‘ Shakers* of 
the present day, and more strikingly in some of the 
dancing religious ceremonies of half-civilised races, 
and in the dancing epidemics of the Middle Ages. 
Such was the original dance of St. Vitus, in which 
the exciting emotion was religious ; and such also 
the ‘ tarantella,’ in which the excitant was terror at 
the supposed consequences of the bite of the taran- 
tula, which the dance was intended to avert. The 
phenomena now manifested in the epidemics that 
have been described under the name of the 
‘ Jumpers,’ &c., merit, indeed, more detailed 
notice, since they have been observed in remarkable 
degree and conspicuous form in certain races in 
whom the process of brain-development concerned 
in what we term ‘ civilisation * is taking place. The 
conditions especially favourable for the develop- 
ment of these disoraers appear to be generated by 
the close contact of such races with those in whom 
the procep of evolution of the nervous system has 
been carried farther ; and the less developed organi- 
sation IS, as it were, strained by a connection 
which it is not strong enough to endure. At all 
^riods a pathogenic influence has probably also 
been exerted by the excessive tension placed on 
some mental feculties by certain religious systems, 
bnt the effect is greater when the strain comes from 
without, and the nervous constitution is warped by 
the inequality between its own strength and fiiat of 
the race with which it is not only in contact but 
a^achment The cerebral functions may be de- 
fetmed ly emotions that would be powerless to 


disturb a brain whose functions were strengthened 
by ei^ual development in all parts. 

It IS especially among the negro tribes in contact 
with more civilised white races that the most con- 
spicuous forms of ecstatic disease have been observed. 
A condition described by Hammond under the term 
‘ Myriachit ’ (Russian, Miriatchit = ‘ playing the 
fool ’) is almost identical with that met with in the 
so-called ‘Jumpers.* The subjects of this condition 
have been met with chiefly in Siberia ; both sexes 
are liable, but most sufferers are females. It occurs 
in epidemics, especially involving several members 
of the same family; althoi^h sporadic cases are 
often met with. Contact with a person who is the 
subject of this affection is often the exciting cause ; 
but sometimes the malady is distinctly hereditary. 
Natives and acclimatised immigrants are exclusively 
attacked, and of them only children and persons of 
a low intellectual development. The characteristic 
of the disease is that its subjects are compelled to 
imitate any sound, gesture, grimace, or act, even if 
it gives rise to pain, anger, or remonstrance. As a 
rule the malady is chronic, but presents spontaneous 
remissions. The general health is unaffected, and 
the jmtient is not incapacitated from work. Thus 
the chief difference between this condition and most 
other ecstatic states is, that the subjects of Myriachit 
react only and simply to impulses entering through 
the afferent optic and auditory channels ; and when 
an order is given they do not perform the acts, but 
simply repeat the words of the order. 

There are many kindred affections of which 
‘ Latah ’ (nervous or ticklish), met with in the 
Malays, is a good example. Sudden or particular 
sounds, and suggestions by word or pantomime 
suffice to throw the victim into a curious psychical 
state in which certain sounds or words are emitted, 
or movements performed which are beyond the 
control of the will. There does not, however, 
appear to be any tendency to contagion with con- 
sequent spread of the affection in epidemic form. 
Attempts to conceal their misfortune prove futile, 
as even an unexpected touch may evoke an explosion 
of obscene language totally irrelevant to the occasion. 

Another of these affections is ‘ Ikota ’ which is 
met with among the Samoieds, but which is said to 
occur only in married women, in whom a distasteful 
spectacle or an allusion to their misfortune will call 
forth inarticulate sounds or even induce a transitory 
paroxysm of mania. 

The subjects of convulsive tic {Gilles de la 
Touretids disease) manifest a psychical state akin to 
that met with in these other maladies ; but in addi- 
tion to the impulsive tendency to mimicry, both 
utterances and movements are commonly spontaneous 
and need no afferent impulse to evoke them. 

The state of ‘somnolentia,’ or ‘sleep-drunken- 
ness,* is closely allied, psychically, to the conditions 
under discussion, although differing in its associa- 
tions, by which it is connected more closely with 
epileptic mania than with the ecstatic disorders* 
The subjects of this condition perform some act, it 
may be even of violence or murder, on being 
suddenly awakened from sleep — the action being 
often prompted by a dream. 

The close resemblance between ecstasy and some 
forms of hysteria has already been alluded to ; but 
what b of still greater interest b the fact that 
sugg^tion plays a most important part in all the 
co^itions ^t have here b^n discussed, and that 
all these conditions seem, as it were, to form links 
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in the chain >\hich connects the dancing-epidemics 
of the Middle Ages with the phenomena of siiggestion 
and hypnotism of the present day 

A remarkable case is quoted by Hammond, of a 
gentleman who would perform any act he was told 
to do by a person whispering into his ear while he 
was asleep 

Treatment. — It is rarely now that ecstatic 
manifestations have to be treated except as part of 
pronounced hysteria, and the treatment is tnat of 
the hysterical state which underlies the ecstasy. 
The measures of paramount importance are the sub- 
stitution of a ‘ healthy moral atmosphere ’ for that 
under which the symptoms have arisen ; and the 
exposure of actual fraud Occasionally, even now, 
examples of solitary ecstasy come under observation 
In these cases considerable care and tact are needed 
Ecstatics are not amenable to the motives which 
influence most persons, and, if there is actual fraud, 
will sometimes die rather than be found out In 
the case of ‘fasting girls,’ due observation of the 
body- weight during a short time will answer as well 
as, and is much safer than, a long exclusion of food. 
But the removal of the ecstatic to other surroundings 
IS the most important step for both detection and 
cure W R GoWERS 

J. S Risien Russell. 

ECTHYMA (^K$va), I burst out) — A crusted 
eruption due to the action of pyogenic organisms 
Impetigo 

ECTOPIA (^K, out of, and rdiros, a place). — An 
abnormal protrusion or displacement of a part , for 
example, ectopia vesica:^ protrusion of the bladder. 
See Organs, Displacement of 

ECTROPIUM I ^ 

A condition in which the eyelid becomes everted, 
so that the conjunctival surface is exposed. See 
Eye, and iis Appendages, Diseases of. 

ECZEMA I bubble up)— Synon, ; 

Fr Eczhne, Eczema j Ger. Eczem^ Salzjiuss 

Definition — An acute, chronic or recurrent, 
superficial inflammatory disease of the skin, asso- 
ciated m its most typical forms with the presence of 
exudation either in the papillary or epidermic 
layers, and resulting m the formation of papules or 
vesicles , the latter, which quickly burst, discharge 
a gummy fluid with special characters and leave an 
excoriated weeping surface ; the disease is always 
accompanied by more or less itching. 

This definition is intended to embrace various 
forms of catarrhal skm-inflammation r^arded by 
many recent writers as different diseases, and 
especially to include the condition termed Sebr^holc 
Eczema, which constitutes the greater number of 
cases of ‘ eczema ’ — as the term is generally under- 
stood in England — which present themselves for 
treatment. 

Eczema is by far the most common disease of the 
skin, its frequency, as estimated by various authors, 
ranging from one half to one quarter of all skm- 
diseases. As our knowledge progresses cases 
classed as eczema will doubtless tend to diminish m 
number. 

Etiology. — If^mnce of ami Sex , — Eczema 
occurs at all penods of life, fi:pm iniancy to old age, 
in both of which it is commoner than ih middle 


life. The chief incidence of eczeina is on the male 
sex m childhood and in middle life, while it is on 
the female sex from ten to twenty years of age and 
at the menopause. In old age the two sexes are 
equally affected In childhood the seborrheic forms 
predominate; m middle life the weeping or dry 
and scaly types accompanied by gouty and dyspeptic 
symptoms are most frequent ; while m advanc^ age 
the erythematous cases with much nervous dis- 
turbance are commonest 

Eczema must be regarded as the mode of re- 
action of the skin of certain individuals to various 
stimuli — mechanical, thermal, or chemical ; but of 
the immediate or determining cause of this reaction 
we have no knowledge We are therefore com- 

C elled to invoke the existence of a special vulnera- 
ility of the skin in such persons which renders 
them liable to the disease under influences which 
would not produce eczema in persons not so pre- 
disposed. This vulnerability of skin may be 
inherited, but in no other sense is the disease 
hereditary. 

Ichthyotic skin is especially vulnerable to cold 
wmds , and low grades of ichthyosis — which is the 
most hereditary of all cutaneous abnormalities — 
while of comparative frequency, often escape 
observation Many so-called hereditary cases of 
eczema may be thus explained, and this explana- 
tion covers the statement of many older writers 
that the skin of eczematous patients is often ex- 
cessively dry and deficient m subcutaneous fat. 

Various irritants (croton oil, arnica, noxious 
substances used in divers trades) when applied to 
the healthy skin give rise to a local dermatitis the 
severity of which is proportional to the strength or 
duration of application of the irntant, the extent of 
which IS exactly that over which the irntant is 
applied, and which ceases to spread and tends at 
once to recover on the discontinuance of the 
irntant In a person predisposed to eczema, 
however, the severity of the skin-inflammation is 
out of proportion to the strength of the irntant ; the 
disease transcends the hmits of the local application 
and appears on distant parts of the body, sym- 
metncal areas being often attacked , while its 
duration after discontinuance of the irritant is 
indefinite. This distinction between local dermatitis 
and true eczema, although easily established in 
many instances, is not always so, the class of cases 
call^ ‘ trade-eczemas ’ marking the border-lme 
between the two. 

Predisposing local or external causes — Mechani- 
cal irntation by pressure, friction, handling of gntty 
substances (grocers, bricklayers), &c , is responsible 
for a certain number of cases, but mitation of 
chemical origin is of greater frequency and im- 
portance. Coarse soaps, containing an excess of 
free alkali and often made with impure frits, are 
a frequent cause of eczema, as are vanous dyes, 
alkalis, and acids, while even hard water is in^ 
jurious, especially if too frequently used, To the 
eczematous skin sunlight is particularly noxious m 
virtue both of its thermal ana chemical rays, and so 
to a less d^ee is artificial heat (stokers, cooks)* 
Cold, especially when combined with wet and if the 
exposed parts are not carefully dried (washerwomen, 
barmaids), is often a potent factor in the causatiOQ 
of eczema $ and so is east wind, whiqhis usually not 
only cold but is also laden with initatiog pa^cles 
of brme. ^ ^ 

The presence of varicose veins, common on 
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the legs of old people, gives rise to circulatory 
stagnation, and by thus diminishing the vitality of 
the skin renders it peculiarly vulnerable to irritants 
and, perhaps, to invasion by the micro -oi^anisms 
which are found in such great abundance about the 
feet (Payne). 

Intermediate between the local and general pre- 
disposing causes of eczema and partaking of the 
characters of both are the common conditions of 
Seborrhoea (Steatorrhoea) and Kyperidrosis. In 
both, changes may occur, probably under the in- 
fluence of micro-organisms which result in the 
supervention of inflammatory phenomena upon what 
was previously a purely secretory disturbance. As 
the sweat has been proved to contain a considerable 
amount of fat, the changes in the two conditions are 
probably identical, and consist mainly in the 
formation of bodies of the fatty-acid series which 
act as chemical irritants. The eczema-producing 
qualities of sweat are exemplified by the dermatitis 
often resulting from a Turkish bath, by the so-called 
‘ critical sweating * caused by various active hydro- 
pathic measures, and by the troublesome sweat- 
eczemas which ko often prove a source of annoyance 
to Europeans living in the tropics. The morbific 
influence of decomposing sebum and sweat is 
further evidenced by eczema of the axillae, flexures, 
perinseum, and interdigital regions of the feet and 
hands, and by the * intertrigo ’ of folds of skin lying in 
apposition. The local origin — in part at least — of 
these various forms of eczema has a very important 
bearing upon their treatment. 

Prominent among the general predisposing 
causes of eczema are digestive disturbances result- 
ing in the circulation in the blood of toxic sub- 
stances (auto-intoxication). The gastro-intestinal 
catarrh of children (due often to injudicious feed- 
ing), the chronic d3^pepsia of adults with constipa- 
tion and gastric dilatation (often associated with 
alcoholism or excessive tea -drinking), as well as 
anmmia, plethora, and obesity, all of which are 
common concomitants of eczema, come under this 
category. Persons of gouty habit or with gouty 
family antecedents are prone to suffer from eczema 
from slight causes, possibly by reflex disturbance 
from the intestine (Crocker) ; and in them the 
disease is particularly troublesome and obstinate ; 
but in this limited sense only is the common state- 
ment true that ‘ gout gives rise to eczema.’ 

The influence of functional derangements of the 
nervous system is paramount in the aetiology of many 
forms of eczema. There is no more fertile cause of 
acute eczema than mental shock, worry, anxiety, 
or grief ; and no more common cause of its persis- 
tence and intractability than neurasthenia, i^ain 
eczema may be of reflex nervous origin from dentition, 
intestinal worms, and gastro-intestinal irritation, or 
from pregnancy, uterine or ovarian disease, or the 
various ^nctional derangements incidental to the 
menopause. It may be associated with asthma, 
attacks of the two diseases sometimes alternating, and 
it is often apparently the immediate result of a chill. 

In an extretnely Umited number of cases eczema 
may follow the distribution of peripheral sensory 
nerves, but the degenerative changes described in 
them by Colomiati and Leloir have not been con- 
firmed by subsequent researdi. 

The bacteriology of ecumcu—TYm sulfiect has 
recently been to a certain extent satisfactorily settled 
by the establishment of the fact that the agency of 
a.Hving germ is not necessary for the pr^uction 


of eczema. The vesicle typical of the disease is 
amicrohic (Tbrok, Sabouraud, Brocq, Kreibich). 
Eczematous surfaces, however, soon become invaded 
by numerous micro-organisms, prominent among 
which are the clumps of cocci to wnich Unna has ap- 
plied the name of Morococci, and which he considers 
as the specific cause of eczema. Recent cultural 
researches (Sabouraud, Jadassohn, Galloway) have 
distinctly proved that ‘ Morococci * are merely an 
unusual form of Staphylococcus aureus or albus, the 
common forms of which are always present in 
abundance. The generally accepted view is that 
these staphylococci, as well as streptococci, are the 
causes of the persistence and local infectivity of 
eczema, and they are certainly responsible for the 
majority of impetiginous and other secondary 
changes which may ensue. In the seborrhoic and 
flexural types of eczema the agency of these micro- 
organisms is especially probable, and Payne regards 
‘ the scalp, perinaeum, and feet as bacterial nurseries 
where certainly many more than one species vegetate 
and from which they may spread to the neighbouring 
parts, giving rise to local inflammations or eczemas. ’ 
The truth of this conjecture is borne out by the 
result of antiseptic remedies and occlusive applica- 
tions. 

Symptoms. — Eczema is remarkable for the 
varying appearances it assumes according to the 
acuteness of the inflammation, the stage of the 
disease, and the parts affected. It is markedly 
polymorphous and its various phases usually co-exist. 

Acute eczema is sometimes ushered in by some 
malaise and slight constitutional disturbances, with 
local sensations of burning and itching. Soon some 
redness, swelling, tension, and infiltration of a 
patch of skin appear, the redness merging gradually 
into the colour of the surrounding parts. From 
changes in the upper epidermic layer the erythema- 
tous patch is often covered with minute scales. 
Soon increase of the hypenemia, with infiltration of 
the papillary layer of the corium and thickening of 
the lower epidermic layers, results in the forma- 
tion of papules of solid appearance but really con- 
taining fluid. Then the further spread of the 
infiltration invades the rete Malpighii, raising the 
upper epidermic layers to form vesicles. The 
contents of these are at first clear ; soon, however, 
they become turbid owing to the presence of more 
or less numerous leucocytes. Should these increase 
greatly in number, the contents of the vesicles, which 
frequently coalesce, become distinctly pustular, but 
this is exceptional, unless the individual be strumous 
or cachectic. In a typical case the upper epidermic 
layers soon yield, either spontaneously, or as the 
result of the scratching of the patient, giving vent 
to a discharge usually termed ‘ serous. ’ It mffers, 
however, from true serum and more closely resembles 
blood-plasma or the fiuid which agglutinates the 
edges of a wound after the cessation of haemorrhage. 
It possesses the familiar attribute of stiffening linen, 
and is rich in albumen and salts which render it acrid 
and irritating, in contradistinction to serum (e.g. 
from an oedematous leg), which is a thin watery 
fluid, bland and unirritating. 

When the vesicles burst the rete Malpighii is laid 
bare as an excoriated weeping surface studded with 
minute red points, corresponding to the expos^ 
vascular tufts, and tiny bead-like drops of p^ma 
exuded from them. The discharge, which is usually 
abundant, dries up, mixed with shed epithelial cells 
to form crusts, wnich, if scanty, are thin and pale 
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yellowish in colour. If the vesicular contents are 
abundant and rich in leucocytes, and bleeding 
occurs from the exposed capillaries, the crusts or 
scabs are thick, dark in colour, and more adherent, 
such conditions often obtaining m the eczema of 
strumous children. 

To the various stages of eczema just briefly de- 
scribed the epithets erythematosum^ papuhsum, 
vestculosum^ rubrum {inadtdans)^ crustosum^ and 
tmpeitginosum are commonly applied. Return to 
health is first evidenced by diminution in the amount 
of discharge and consequently of scale-formation. 
This IS followed by extension of well-cormfied epithe- 
lial cells from the edge over the excoriated surface. 
Even when this process is complete the disease may 
be far from cured The skin may remain congested, 
infiltrated and indurated, while copious desquama- 
tion may continue, resulting in the formation of more 
or less extensive adherent scales squavtosum)^ 
and this condition may be a very persistent one 

Difficulties in the diagnosis of eczema arise mainly 
from (l) arrest imts early stages f (2) pei ststence tn 
its later stages , or (3) masking of the primary erup- 
tive elements by secondary accidental lesions. Thus, 
m old people the face and scalp are frequently the 
seat of a particularly obstinate form of eczema which 
shows Itself merely as an erythema, sometimes ith 
a little infiltration and some branny desquamation. 
The subjective symptoms of burning and itching are 
intolerable, probably from pressure on the sensory 
nerve endings, and the objective signs are no doubt 
mainly due to the persistent rubbing and scratching 
of the patient Acute eczema of the face m younger 
people is often accompanied by so much oedema of 
the skin and subcutaneous tissue, especially about 
the eyelids, as to simulate an erysipelas. 

Again the arrest of the eczematous process in the 
papular stage results in a condition often miscon- 
strued Although the careful examination of a 
papule with a lens will usually reveal the presence 
of a httle fluid, this method of diagnosis is often 
not available, as the itching which accompanies 
papular eczema is generally so excruciating that the 
tops are torn off the papules by the patient’s 
scratching as soon as they are formed, generally with 
relief to the symptom The resulting groups of 
blood-crusted papules are, however, very charac- 
teristic and serve to distinguish the condition from 
forms of lichen with which it is apt to be confounded 

The persistence of eczema in its later phases, 
especially on the palms and soles where the epi- 
dermis is thick, gives rise to marked hyperkeratosis, 
or thickening of the horny layer of the epidermis, 
the cells of which are immature, imperfectly comi- 
fied, and therefore abnormally adherent. The 
thickened epidermis cracks down to the rete Mal- 
pighii, causmg deep painful fissures {rhagades) cor* 
responding to the normal skin folds \E rimosum). 

Suppuration in eczema tmpettginosum, pustu- 
losum) IS, as has already been stated, exceptional, 
but may occur in strumous children and m persons 
greatly debilitated by other diseases. It is doubt- 
less pnerally due to the agency of pyogenetic cocci 
whicn often cause boils at the same time, but may 
occur independently of them j and the suppuration 
generally takes place around and in connection with 
hair-follicles and their sebaceous appendages {E,/ol- 
hculare). The complication often persists after other 
eczematous changes have passed away, owing to the 
de^ penetration into the skin of the causative agents. 

On the legs, especially in old people> wl^ere the 


veins are varicose or the arteries sclerosed, inflam- 
mation may extend deeply into the corium or even 
into the subcutaneous tissues, giving nse to great 
brawny hardening [E tnduratum) ; and as a further 
result of the same process hypertrophy of the pa- 
pillae may ensue, producing huge warty thickenings 
or elephantine enlargements {£. hypertrophicum^ 
E verrucosum)y the ulceration of which may 
closely resemble epithelioma. These latter changes 
never occur in skin which is soft and pliable, e g 
the flexures 

Chronic eczema may not only result from the per- 
sistence of one of the stages of eczema, as already 
described, but often is the result of recurrences of 
acute or subacute attacks, a tendency to which is 
one of the most characteristic and troublesome 
features of the disease 

Constitutional Disturbances^^lt is, as a rule, 
only m the most severe forms of eczema that the 
general health is markedly impaired ; m them there 
may be some rise of temperature F ), but 

generally the tongue remains clean, the appetite 
good, and the digestive functions intact, although 
occasionally there may be constipation Albu- 
minuria or any other abnormality noted in the 
urine must be regarded as purely accidental 
Extreme itching, sometimes of maddening in- 
tensity, especially at night, often produces obstinate 
insomnia, and may cause much mental excitement, 
especially in persons of neurotic temperament, in 
whom the subjective symptoms are frequently out 
of all proportion to the objective phenomena 
present In very acute cases smarting, burning, or 
pain may replace itching, but as the inflammatory 
symptoms subside itching always ensues 

Regional Distribution — Although the skin of 
any part of the body is liable to be attacked by 
eczema, yet it may be said to have a preference for 
certain regions Thus, it is common where skin 
and mucous membrane join (mouth, anus, vulva), 
where local causes play an important part m the 
perpetuation of the malady ; it is common wherever 
hair is abundant, wherever sebaceous and sweat- 
glands are numerous (scalp, face, hands, feet), and 
wherever the skin is soft, thin, or thrown into con- 
tiguous folds, e g the flexures Eczema is often 
symmetrical, accurate symmetry being a general 
feiture of cases of nervous origin, but there are 
many exceptions to the rule. 

Special types of Eczema — Nervous or true 
eczema may be defined as eczema which occurs on 
previously healthy skin, and in which secondary 
changes are less prone to occur than m all other 
forms It generally arises as the result of some 
mental shock in neurotic or gouty-neurotic persons. 
Its onset is sudden, and the accompanying subjec- 
tive symptoms severe. It is often markedly sym- 
metrical, showing a predilection for the extensor 
surfaces of the hmbs ; its lesions are often gioape4, 
accurately delimitated, and do not tend to peripheral 
extension. It frequently is arrested in the papular 
or vesicular phase, but is extremely liable to 
relapse. Under the heading must be included the 
*• acroneurotic ’ eczema, common to women at the 
menopause or suffering from diseases of the pelvic 
organs, m which the &nds are chiefly involved and 
co-existent tropho-neurotic changes in the nails 
(discolouration, pittiiig, splitting, hypertrophy) are 
of very frequent occurrence. In nervous eczema 
Itching is usually extreme, and the disease is very 
capriaous in response to treatment 
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Seborrheic Ecunm is one of the commonest forms 
of the disease and is generally considered to be the 
result of eczema attacking a skin damaged or 
rendered vulnerable by pre-existent seborrhoea, 
which most writers r^ard as a purely secretory 
disorder, but which Unna— to whom we are 
indebted for the modern conception of seborrhoXc 
eczema — considers as an inflammatory change and 
as the first step in the eczematous process. The 
disease usually begins on the scalp, which is the 
seat of scurf or ‘ pityriasis. * The hair is dry and often 
fells off in considerable quantity. Such a condi- 
tion may become eczematous and spread at the 
margin, either as a crusty, scaly, or moist lesion, 
and thus involve the forehead, eyebrows, cheeks, 
ears, neck, prsesternal regions, back, axillae, bends 
of the elbows, hands, groins, genital regions, 
popliteal spaces, and interdigital regions of the toes. 
This is often termed the descending type of 
seborrhoic eczema. There is a tendency for the 
exudative forms to develop in the flexures, and 
other warm and moist parts j for ringed, scaly, or 
crusted forms, often resembling psoriasis, to develop 
on the outer aspects of the limbs and other diy 
parts. The scale or crust is usually of distinctly 
yellowish colour from admixture with fat. Centri- 
fugal eczema, generally considered as seborrhoXc in 
origin, often spreads over the trunk and limbs from 
eczema of the anus, perinoeum, or scrotum. And 
frequently acute eczema starts from an old -standing 
chronic patch on the leg and spreads upwards 
(ascending eczema). It is in the seborrheic forms 
of eczema that the morbific influence exerted by 
micro-organisms is most probable, but the fact has 
by no means been scientifically established. Itching 
is, as a rule, comparatively slight, as compared at 
least with nervous eczema, and the pre^nosis is much 
more favourable, as treatment is much more 
uniformly successful. 

Sweat- or Flexural Eczema is closely allied to 
the foregoing type. It starts in any of the great 
flexures (axillae, elbows, popliteal spaces, groins) or 
wherever adjacent folds of skin sodden by sweat 
rub against one another (pendulous mammae, or 
abdominal folds). The changes which take place 
in the sweat and the fat which it contains are 
analogous to, if not identical with, those which 
occur in seborrhoea ; so also are its manifestations 
and pre^nosis. 

Follicular Eczema occurs almost exclusively on the 
outer sides of the forearms from a little below the 
elbows down to the wrists or backs of the hands, 
and on the legs over the calves and perineal re^ons, 
its symmetry being often remarkable. It begins as 
angry-looking, prominent, red papules surrounding 
hair-follicles, which form in grou]^, often circular, 
and extends by the development of similar lesions 
at the peri^ery forming gyrate, polycyclical 
figures {E* circumscriptum) y the centres of which 
generally undergo resolution with desquamation 
and considerable pigmentation. Several such 
rings or patches usually co-exist, while, as a rule, 
the disease does not transgress the papulo- vesicular 
stage and discharge is not abundant; sometim^ 
however, profuse weepii^ occurs, resulting in 
diffuse pat<mes of eczema ^noadidans.’ Itching is 
often extreme, and the condition is curiously 
O^tinate to all forms of treatment^ but sometimes 
yields with almost magic rapidity to the simplest 
emol^at appUcations. It is doubtful whether the 
condition should be classified as an eczema at all, 


its more obvious relationships being with sycosis, 
which is distinctly a coccogenetic disease. Persis- 
tent folliculitis is also a common sequela of other- 
wise cured eczema. 

The Histopathology of eczema is practically 
identical in these various forms, and our knowledge 
of it is chiefly owing to the elaborate researches of 
Unna. The principal changes take place in the 
epidermic layers. These are (i) Parakeratosis y or 
irregular cornification, the result of oedema, or ex- 
cessive moisture, as the upper epidermic cells, 
instead of drying up into horny, non -nucleated cells 
with a deposit or kerato-hyalin granules, retain 
their moisture and therefore adhere together as 
masses which are thrown off in the form of scales ; 
(2) AcanthosiSy or multiplication of the prickle-cells 
of the Malpighian layer, resulting in great thick- 
ening, especially of the interpapillary processes, 
this condition especially characterising papular 
eczema ; (3) Spongy Metamorphosis of the rete due 
to oedema, which after saturating the cells collects 
in the intervals between them, and, if in sufficient 
quantity, shows itself clinically as a vesicle. Changes 
also occur m the papillary layer, dilatation of the 
vessels being prominent in cases with much 
erythema, exudation around them in cases with 
much infiltration, and proliferatioa of connective- 
tissue in old -standing indurated eczema. The 
presence of all these factors in very various degrees 
confers upon eczema its Protean characters. 

Differential Diagnosis. — Difficulties are 
most likely to arise in connection with the following 
diseases : — 

Erysipelas of the face simulates acute eczema, 
but is preceded by rigors, and accompanied by high 
temperature, rapid pulse, headache, and often 
albuminuria ; the edge of the jjatch is more sharply 
demarcated, and its surface more glazed than in 
eczema. 

Syphilis . — The polymorphism of syphilitic erup- 
tions may simulate eczema, but a consideration 
of all the features of any given case will usually 
clear up the doubt. The late palmar and plantar 
syphilide is usually unilateral and confined to the 
palm or sole ; eczema usually attacks both palms or 
soles, and spreads up the arm or leg. Syphilides 
between the toes are attended by a peculiar foetor. 

Pustular syphilides of the scalp, beard, or other 
parts simulate impetiginous eczema, but are more 
circumscribed, often o&nsive, and leave scars. The 
rather rare minute lichenoid, follicular syphilide, 
often corymbose in arrangement, may be mistaken 
for follicular eczema in an early stage. The absence 
of itching is a striking characteristic of almost all 
^philitic eruptions. 

ScabieSy especially when over-treated by sulphur 
or other irritating applications, may easily be mis- 
taken for eczema. A careful study of the distribution 
of the disease, and examination with a lens of 
its seats of predilection (interdigital clefts, wrists, 
axillae, mammae, lower abdomen, penis, nates), will 
seldom fail to discover characteristic cunicular 
lesions ; and should an acarus or its ova be obtained 
firom a burrow, the microscope will clench the 
diagnosis. 

Psoriasis in seborrhoXc subjects very closely 
mimics some forms of di^ seborrhoXc eczema, so 
that Unna, reviving an old idea of Erasmus Wilson's, 
considers the two conditions as identical. Dry 
eczema and psoriasis involvii^ the s^p alone 
are indeed sometimes indistinguiriiable. In a typical 
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psoriasis the lesions are more sharply defined, have 
a more raised margin, more abundant silvery scale, 
and a greater tendency to the formation of rings 
than those of eczema, while the localisation of 
psoriasis on the tips of the elbows and just below 
the knee-caps, if present, is very characteristic. 
Eczema has a general predilection for the fiexor, 
psoriasis for the extensor surfaces of the limbs, and 
the lesions of psoriasis seldom itch so violently 
as those of eczema. 

Sycosis of the beard and upper lip is a pustular 
folliculitis, a deep process resulting in the formation 
of papules and nodules, involving primarily the 
hair -follicles, and strictly confined to these hairy 
parts Eczema of the same regions is a superficial 
process and is not confined to hairy parts In sycosis 
the hairs can be easily detached by forceps, in eczema 
they are normally adherent. The two conditions, 
however, merge into one another. 

Ringworm of the scalp, especially when diffuse 
and of old standing, is often mistaken for dry 
seborrhoic eczema, with which it is often complicated. 
The amount of baldness produced by it, the pre- 
sence of stumpy hairs, and the discovery of the 
fungus by microscopical examination will always 
settle the point. 

Lupus erythematosus t in an early stage, if 
irregular in distribution, and especially if accom- 
panied by marked seborrhoic disorder, may require 
considerable care for its differentiation The 
infiltration of the derma giving nse to some brawny 
hardness, and the patulous sebaceous ducts over the 
patch, generally serve, together with the general 
features of the ca^, to establish a firm diagnosis 

The lesions oi impetigo are pustular ab initio , if 
due to Pediculi capitis, the mts of which can always 
be found, they are generally most abundant in the 
occipital region , the disease always yields readily to 
properly directed local treatment 

Rosacea^ complicated as it so often is by seborrhoea, 
is often miscalled eczema. Careful enquiry as to 
the history and general symptoms will almost always 
clear up the nature of the case. 

Lichen planus is often mistaken for eczema, and 
vice versa Its papules, which always persist as 
such, are, however, flat or umbilicated, shiny, 
grouped in lines, circles or irregular patches, and, if 
confluent into larger plaques, are of a charactenstic 
purplish-brown tint. They are very common about 
the wrists, neck, and knees ; and the mucous 
membrane of the mouth is often involved Severe 
nervous disturbance frequently accompanies the 
disorder 

Prickly heat may result in a condition closely 
simulating eczema Its sudden onset accompanied 
by excessive sweating, its extensive distribution, the 
bright red colour of its initial papulo-vesicular 
lesions, and the circumstances under which it arises 
all serve to distinguish it from an eczema. 

Among the rarer diseases which may simulate 
eczema are : — 

Mycosis fungoides in its early premycotic 3tfi|^, 
pityriasis rubra (or general exfoliative dermatitis), 
prurigo^ and the severer forms of chronic uritcanai 
dermatitis hetpett/ormis, pemphigus foliacoUs^ and 
dermatitis repens \ for the poinU of differentiation 
reference must be made to the articles under these 
headings. 

Prognosis. — ^Eczema is generally a curable dis« 
ease, bqt it is often obstinate Rnd tends to recur. 
Generally speaking, casesiiUi which the general 


health is impaired or the nervous element pre- 
dominates are of graver pri^osis than those of 
seborrhoic type Fatal cases ofeczema are extremely 
rare, but the supervention of acute generalised 
exfoliative dermatitis is an event the possibility 
of which should never be overlooked; it not 
infrequently is the result of over-stimuiating or 
meddlesome treatment. 

Treatment — This should be both general and 
local, to each of which equal importance must be 
attached Predisposed persons ought to adopt certain 
general hygiemc jprecautions accordmg to the de- 
termining cause of their eczema. 

Dut — All articles must be avoided which are 
difficult of digestion and keep up itching and 
scratching Cumes, pickles, condiments, nighly 
salted meats, nch sauces, and sweets, pastry ana 
cheese, all clearly come under this category, and so, 
in many cases, does coffee Intercurrent djrspepsia 
must always be treated according to the form in 
which It presents itself In children oatmeal and 
other gntty food-substances as well as potatoes are 
often specially deletenous; m them the dietetic 
rules should be on the same lines as for chronic 
urticaria. 

Drink — Alcohol, except in very limited quan- 
tities, undoubtedly does harm by causing congestion 
of the skin, in almost all cases of eczema, especially 
in acute and irritable gouty-neurotic cases. It is, 
however, of service m the pustular eczema of 
children, to whom fifteen to twenty drops of brandy 
in milk may be given two or three times a day ; and 
a little sound wine may be indicated in the eczema 
of old or debilitated persons 

Washing and Baths, — In eczema of seborrhoic 
type, especially when chronic, comparatively free 
use of water, and even of soap of good quality is not 
only permissible but obligatory for the removal of 
decomposing matters from the surface of the skin 
The water used must not be * hard ; * thus, distilled 
or rain-water is always to be preferred. After 
using soap the part must be carefully dried and 
lubricated to counteract the excessive dryness (Nto- 
duced by it Soap ought never to be use« to acute 
or weeping eczemas, as it macerates and carries away 
delicate young epidermis. When the cleansing of 
such surfaces is necessary — and it should be earned 
out as seldom as possible-— thin gruel, gelatine, 
starch, or bran and water, weak carbolised oil, or 
decoction of marsh-mallow may be employed; 
while the yolk of egg is in common 'use for the 
scalp. In many cases the skin may be kept 
clean by dusting with starch or fuller’s earth, but if 
there is discharge these substances are apt to 
cake 

The almost indiscriminate treatment of eczeiika 
by mineral baths has had its day. The baths 
themselves have usually anything but a beneficial 
effect upon the disease, and any improvement 
which may ensue upon residence at a Spa must 
be attnbuted to the general improvement in heuith 
consequent upon the temperate and healthy mc^e 
of life there enjoined and usually followed. All 
exception must made m favour of mild sulphur, 
baths (e g Harrogate, StrathpefieTy SchinSnach, 
Luchon, Aix-la-Chapelle, &c. ), which somethnes are 
of benefit in dry prunginous eesema f th^ action, 
however, requires caretm supervisbtt. Sea-bathing 
is usually contra-indicated, to there are exeep^ns 
to the rule, espedidly in cases of neurotic orif^ii. 

C/iato/a.— As a ride east winds which ate eold 
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and heavily laden with brine do harm to eczema, 
but in tubercular and some neurotic cases residence 
at the seaside, where they naturally prevail, seems 
to be of real service. Warm climates generally 
aggravate moist eczemas, especially those of sweat- 
origin, but may benefit scaly cases. 

Chthing should be warm and light, and woollen 
garments should be separated firom the skin by silk 
or cotton underwear. 

Treatment of Acute Eczema. — In all very 
severe cases, in order as far as possible to obtain 
physiological rest to the skin, the patient must be 
confined to bed, in a room at an equable tempera- 
ture of 60® to 65® F. The bedclothes should be 
light, and a surgical cradle, which prevents contact 
of them with the skin, is advantageous. The diet 
should be on the same lines as for acute febrile 
afiections, and should consist of milk, beef-tea, and 
other easily assira ilable liquid foods. Free purgation 
is universally considered to be beneficial, due regard 
being paid to the strength of the ptient, and for 
this purpose the sulphates of magnesium and sodium 
are the drugs usually employed. A mixture con- 
taining acetate of ammonia and nitrous ether is 
generally useful, and to this five to ten drops of 
antimonial wine may be added if there is high 
arterial tension. When there is distinct evidence of 
gout, alkalis, iodide of potassium in small doses, 
and colchicum may be prescribed. Diuretics such as 
the acetate and citrate of potassium are often ad- 
ministered, but their utilitj^ is doubtful. Locally ^ all 
greasy substances and ointments, especially of a 
stimulating nature, must be avoided. Lotions must 
be used, and when burning and itching are severe 
and discharge copious, nothing is more beneficial 
than the Lic^uor Plumbi Subacetatis Dilutus, B.P., 
which may in some cases require to be diluted ; it 
must be applied dn soft linen rags and these kept 
constantly moist. During the night the dressing 
may be covered with gutta-percha tissue to prevent 
it getting dry. A solution of boric acid (gr. 5 to 
gr. 20 aa J j) is also much employed, but occasion- 
ally provokes much irritation. For localised patches 
‘ black wash," diluted if necessary, is often most 
usefid. It is difficult to apply water-dressings to 
the head and face, and under these circumstances a 
powder consisting of fuller’s earth, starch, and oxide 
of zinc is a useful application ; a little boric or sali- 
cylic add (2 per cent. ) may be added. 

Should the dressings stick to the eczematous 
surfece or ^Jowders irritate, the Linimentum Calcis 
is a good substitute, especially if made with almond 
oil ; it should be either applied on lint or simply 
painted on several times daily and covered with 
‘butter-cloth.’ As inflammation subsides powders 
may be added to it, e.g. oxide of zinc, calamine, 
or carbonate of calcium or magnesium. In similar 
circumstances a very useful lotion is made by adding 
a drachm of Liquor Plumbi Subacetatis Fortis to an 
ounce of milk ; the mixture ought to be made fresh 
eveiy time the remedy is appli^. 

Ii scales and crusts accumulate they must be re- 
moved j this is best done by covering the part with 
strips of linen, rather than lint, soaked in oil or a weak 
solution of bicarbonate of sodium ; or by the applica- 
tion of cold boric starqh-poultices, which are made as 
foUows : a teaspoonful w boric add is added to two 
ounces of cold-water starch, and mixed with a Iktlc 
lyRt^ I a pint of boiling; water is then stirred in, and 
the jellv i^ch results is spread on cloth, in a layer 
a|ipHt ap Jnch thick ; when cool, a piece of 


muslin is laid over it, and it is applied to the 
part. 

Treatment of Sub-acute, Recurrent, and 
Chronic Eczema.— I f the patient is suffering from 
gouty symptoms, dyspepsia, or constipation, treat- 
ment should be adapted to meet these conditions, the 
eczema being dealt with at the same time by local 
means. Freedom from worry or anxiety obtained 
by travelling abroad, residence at a health-resort, 
or change of occupation or interest is often of the 
greatest service. 

The use of arsenic has of late years been to a large 
extent abandoned, and with justice, for it undoubtedly 
tends to aggravate subacute eczema and to favour 
relapses in many instances. In very dry, scaly 
cases, approaching psoriasis in character, it is, how- 
ever, occasionally of value, especially if the patient 
is young and in good health. In children between 
the ages of two and five it is also serviceable. The 
routine practice of treating eczema in children with 
iron and cod -liver oil generally ends in failure, espe- 
cially when the eczema is of an irritable kind. In 
the pustular form of eczema, however, iron is useful, 
and then arsenic may be combined with the Vinum 
Ferri or some other preparation of iron. 

In all forms of eczema the greatest attention 
should be paid to the action of the bowels, and even 
when there is no constipation some increase in their 
natural action is beneficial. The kind of purgative 
to be used will depend on the age of the patient and 
other circumstances. 

The local treatment of chronic eczema has for its 
objects the following indications : to soothe inflam- 
mation and diminish hyperemia, to stimulate chronic 
patches, to soak up discharge, to relieve itching, 
to supply deficient fat, to prevent contamination by 
micro-organisms, and to destroy these when their 
presence and morbific action are suspected. 

Generally speaking, erythematous eczema is best 
treated by lotions, sometimes containing bland 
powders (calamine, zinc oxide, &c.) ; by dusting 
powders (starch, oxide of zinc, carbonate of magne- 
sium, prepared chalk, Emol-keleet, talc, &c.) ; or by 
protective varnishes such as Pick’s Linimentum Exsic- 
cans or Unna’s gelanthum. The former is composed 
of 5 per cent, of glycerin and an equal proportion of 
tragacanth in 100 parts of water ; the water and 
glycerin being gradually added to the tragacanth in 
a mortar. This makes a clear jelly which, if spread 
on the skin, forms a fine film, giving a cooling sen- 
sation. The addition of I per cent, of oil of Cade 
is often useful. Gelanthum is a similar preparation, 
but also contains glycerin and thymol. Greasy 
applications frequently disagree with erythematous 
eczema. 

Papular eczema is usually obstinate to treatment. 
Lead-lotions and ‘ black wash 'are often very service- 
able, and a little tar may often be added to either 
with advantage, preferably the Liquor Carbonis Picis 
(B. P. ), or the Liquor Carl^nis Detergens. Ointments 
must be used with caution, such as those of zinc 
oxide, or oleate, boric-acid ointment, or the 
Unguentum diachyli made by mixing Emplastrum 
Plumbi (B.P.) with equal parts of olive oil at a 
gentle heat, to which oil 01 bergamot or lavender 
may be added to prevent decomposition. 

Ointments may be rubbed in or applied on strips 
of cloth fixed by a light bandage and covered by 
gutta-percha tissue or similar impervious material. 

Salve-muslins and plaster-muslins ate preparation^ 
made by Beiersdorff of Hamburg, containing various 
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medicaments, and are practically very handy devices 
for the continuous application of ointments 

Lassar’s paste is an excellent preparation, widely 
used, which consists of a mixture in equal parts of 
oxide of zinc, starch-powder, lanolin, and vaseline, 
to which 2 per cent of salicylic acid may often be 
added with advantage Pastes are generally pre- 
ferable to ointments, and are made by adding starch, 
chalk, carbonate of magnesium, kaolin, terra silicea, 
or other absorbent powders, to ordinary oint- 
ments with a fatty basis Rubbed over the skin they 
form a protective envelope, which may be covered 
with powder, waxed paper, or cotton-wool and 
a bandage Cold creams are especially pleasant and 
cooling remedies, owing to their power of taking up 
water on the one hand and giving it off on the other. 
An excellent formula is ^ Adipis Lanae Anhydnc. 
5 j,Vaselim 5 ij, Aq Calcis et Aq Rosae aa 5 iij The 
Unguentum Aquae Rosae (BP) is also a capital 
preparation to which sulphur, salicylic acid, lead- 
salts, or tars may be added Such creams ought to 
be applied in a thick layer 

Glyco-gelatine of zinc is the type of an occlusive 
dressing and may be used in papular eczema, where 
It frequently relieves itching, or in erythematous 
eczema, especially of the le^ ; or even in weeping 
eczema when the discharge is not abundant It is 
composed as follows Zinci oxidi et Gelatini 
aa 5 jss, Glycenni 5 iij, Aquae destillatae 5 iv The 
gelatine and water must first be carefully mixed, the 
zinc oxide and glycerin being afterwards stirred into 
the mixture in a water-bath On cooling a solid 
elastic mass is formed, which must be melted in a 
glue-pot or similar vessel for use, and applied freely 
with a stiff brush ; the part should be dabbed with a 
pledget of absorbent wool before the glyco-gelatine 
quite dries, the result being a pliable coating which 
exerts a certain amount of compression. In hot 
weather less glycerin and more gelatine should be 
used. Sulphur and ichthyol may often be combined 
with the application with good results, but when 
a tarry preparation seems indicated, it is better to 
paint it on the skin first and to cover when dry with 
the glyco-gelatine 

Vesicular eczema usually calls for treatment by 
lotions and powders such as have been already 
described It is of the greatest importance to remove 
accumulations of crusts or scabs, which can be best 
done by applying strips of lint soaked in oil, or by 
boric starch-poultices As discharge lessens, pastes 
may be cautiously used and subsequently ointments 
In some localised persistently discharging patches, 
occasional painting with a solution of picnc acid 
(i in 100) or of nitrate of silver (gr v ad 5 j) is very 
efficacious 

Pustular eczema generally indicates the use of 
mild antiseptics, such as bonc-acid lotion or weak 
ammomated -mercury ointment (gr v ad 5 j) con- 
stantly applied 

Chrome scaly eczema is best treated by ointments, 
which should ^ well rubbed in, the part being sub- 
sequently covered by soft linen thickly * buttered ’ 
over with the remedy. Zinc oxide or boric acid 
ointment may be the basis with which mild mer- 
curials, salicylic acid, or tar may be cautiously in- 
corporated In very obstinate infiltrated cases, a 
weak cbr3rsarobin-ointment (gr. x ad jj) is often 
useful ; and m others a chronic patch may be con- 
v^ed with advantage into aii acute bne by^wabl^ng 
with caustic-potash solution (t-6) and subsequently 
healed by lead or other soothipjg lotions andointftrents. 


Local forms of eczema and their treatment aiO 
only be briefly alluded to. 

Eczema of the scalp is almost always seborrheic. 
If discharge is abundant the hair should be cut quite 
short and scabs and crusts carefully removed When 
there is much active inflammation lotions must be 
used until it has subsided: afterwards ointments 
may be applied In very chronic scaly eczema of 
the scalp in adults, shampooing weekly, or more 
frequently, with Hebra’s Spintus Saponis Alkalinus 
IS valuable. In young children the use of dusting 
powders and of zinc-ichthyol or zinc-salicylic salve- 
muslins may often be recommended, every precau- 
tion being taken to prevent scratching. 

Eczema of the face is often of erythematous, senile 
type Greasy applications may disagree, and cool- 
ing lotions are almost always preferable ; of these 
none is better than the familiar Calamine Lotion, to 
which a little Liquor Plumbi Subacetatis Fortis or 
weak solution of tar may be carefully added When 
the hairy parts of the face are involved the treatment 
must be very like that in eczema of the scalp 

Eczema of the hps, angles of the mouth, and im- 
mediately surrounding parts is often extremely 
obstinate, although apparently trivial It is gene- 
rally connected with some disturbance of digestion, 
to which treatment must be mainly directed If 
milder local measures fail, extremely good and per- 
sistent results sometimes follow the daily application 
of weak chrysarobin in gelanthum (2-5 per cent 
cautiously increased) 

Marginal eczema of the eyelids tinea tarsi *) is 
common in strumous children, and treatment must 
be directed to the constitutional taint. Crusts must 
be removed by frequent bathing or the free apphea- 
tion of any indifferent salve ; the yellow oxide of 
mercury ointment (gr iv ad 5 j ) is then the most useful 
application, but obstinate cases may require occasional 
f»inting with caustic potash (gi. x ad Jj) or nitrate 
of silver (1-2 per cent ) 

In the axilla the difficulty of maintainmg dressings 
in position may be overcome by the use of plaster- 
muslins or salve-muslins cut m narrow strips, or of 
bulky pads fixed with a bandage. In many instances 
pastes contaimng ichthyol (gr. xxx-lx ad § j) and 
resorcin (gr x-xx ad gj) act with extraoi^nary 
rapidity and effect 

Eczema of the scrotum frequently occurs in persons 
in a poor state of health, and is often accompanied 
by great swelling, much irritation and pain, and an 
offensive discharge In severe cases rest m bed 
with nursing is essential, and soothing lotions (zinc, 
calamine, lead) are the most generally useful appli- 
cations at first To these very weak tar ms^be 
gradually added. Subsequently, perhaps, diachylon 
ointment is the most valuable remedy, but Lassar's 
paste with salicyUc, bone, or carbolic acid is also of 
service. 

Eczema of the anus is sometimes a most distte^ 
ing and inveterate disease. It is often of pordy 
nervous origin, starting as a pruntus, the * eczema * 
being entirely the result of the patient’s scratching. 
Local causes most always first be looked for (C.g. 
haemorrhoids, fissures, prolapse, and wonhs) and 
treated in the usual manner, if discovered. ^Diges- 
tive disturbances are often present and rnhsTbe, 
corrected. The most important point in Ideal treat- 
ment IS always to cleanse the pdrt thdroi^hlv, 
without the use of paper, directly ^aftd |he 
have acted. ' u C 

In many^ cases water as liot aa Can' be 
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ftpplied by means of a s^nge for two or three 
minutes, affords great relief; and sometimes the 
daily use of soap and water is beneficial. The parts 
must then be <»refully dried and an ointment im- 
mediately applied. Among the best are the calomel, 
the diluted red oxide of mercury, and the calamine 
ointments. Weak tarry or carbolic lotions, and an 
occasional painting with a solution of nitrate of 
silver (gr. x ad 5 j) are often usefiiL Salicylic acid 
paste (gr. x-xxx ad J j) may reduce the brawny 
mfiltratioa so often present, and for the same 
purpose painting with a saturated solution of 
carbolic acid or a lo- per-cent, solution of caustic 
potash may be resortea to. In extreme cases the 
patient must be anjesthetised and the parts destroyed 
superficially with a Paquelin’s thermo-cautery. In 
many cases, remarkahly sudden and beneficial 
results accrue from change of air and scene. The 
internal administration of phenazone, phenacetin, 
or similar drugs in considerable doses is sometimes 
surpisingly emcacious. 

Mczema of the palms and soles is often associated 
with seborrholc eczema elsewhere or with local sweat- 
disorder, and is characterised by hyperkeratosis 
and painful cracks especially at the lines of flexure. 
The hardened cuticle may be removed by the con- 
stant application of lint soaked in a weak solution of 
Idc^uor rotassae, but the best application is Pick’s 
Saucy lie Plaster (5 per cent.) in strips, changed 
daily ; this may be aided by rubbing in soft soap in 
the intervals of the dressing. When the thickened 
skin is removed weak salicylic pastes may be used, 
to which ichthyol is undoubtedly a useful addition ; 
or tarry applications may be employed, of which 
none is probably better than the Liquor Picis 
Carbonis diluted according to the patient’s idiosyn- 
crasy. 

Robert Liveing. J. J. Pringle. 

ECZEMA MARGINATUM.— Tinea 
TRICHOPHYTINA ; and Erythrasma. 

EFFUSION (^, out ; and fundo, I pour).— The 
escape of a fluid from its natural channel or cavity 
into the substance of organs or the cellular tissue, or 
from free surfaces. As examples may be mentioned 
dropsy in its various forms, and effusions resulting 
from inflammation. 

EGYPT, UPPER. — A very dry, tonic, winter 
climate. Mean winter temperature, Season, 

October to March. See Climate, Treatment of 
Disease by. 

ELECTRIC CHOREA.— SVNON. : Dubini’s 
Disease. — See Chorea. 

ELECTRICITY . — See Occupation-Diseases. 

ELECTRICITY IN MEDICINE.-The pur- 
poses for which electricity is employed in medicine 
are various. It is used as a stimulant to excite 
muscul^ and nervous tissue which is the seat of 
paraly^ or pain^ and as a general systemic stimu- 
lant ; its chemical or electrolytic action may be 
employed for causing destruction of tissue ; and its 
thermal effects are used for hot-air baths, for 
beati^ appliances to take the place of poultices 
and hot-water bottles and in surgery for heating 
ctetedes. The incandescent electnc light haa been 
ampeed ror the exploration of the bladder and of 
tliedvhrism of Highmore, as well as of the throat and 


other cavities of the body. Electricity is also used 
in medical practice for the production of ozone, and 
in the form of the arc-lamp for treating lupus and 
other skin-diseases, and (or the general effects of 
bright light in the treatment of various general 
disorders. The use of the X-Rays or Rontgen 
Rays and the whole subject of ski^aphy will be 
dealt with in another article {see Rontgen Rays). 
Electricity is generally applied in the form of a 
current passed throi^h the body or through a part 
of it, and this may be called ‘ current electricity ’ or 
electro-dynamic treatment to distinguish it from the 
uses of electricity in electrostatic treatment, where 
the patient is insulated and charged by connecting 
him to an electrostatic machine or other source of 
high-potential electricity. The technique of electro- 
static treatment consists in the charging and dis- 
charging of the insulated patient. By variations in 
the polarity of the charging electromotive force 
and in the mode and rate of the charging and dis- 
charging, well-marked physiological effects can be 
produced, and these can be valuably employed in 
the treatment of some morbid conditions. As very 
high potentials are needed for these effects they are 
usually obtained from * statical machines ’ of large 
dimensions, the Wimshurst influence-machine being 
the best. The high-frequency coils of Tesla and 
D’Arsonval have also been applied of late years to 
the treatment of disease, and their mode of action is 
also mainly ‘ electrostatic ’ in its nature. Electro- 
static treatment, formerly known under the 
names of Franklinic electricity, and frictional 
or statical electricity, was once much in vogue, 
and seem? destined to take its place again as a 
useful therapeutic agent. Its chief field of use- 
fulness is in functional nervous disorders, and in 
the relief of neuralgic and myalgic pains. It also 
seems to exercise a good effect upon the general 
health, particularly in old people. 

Current electricity is applied in two chief forms, 
namely as a continuous current of steady flow, and 
as a rapidly varying or interrupted current like 
that of the induction-coil, or the periodically alter- 
nating current of certain dynamo-machines. In 
either case the physiological effect is due to the 
continual rapid variation of the current, and there 
are fundamental differences between the response 
of nerve and muscle to varying and to steady 
currents. On this account a battery for testing or 
treatment must include means of applying both, for 
sometimes one is needed and sometimes the other. 
The well-known rotating magneto-induction appa- 
ratus need only be mentioned to be condemned ; it 
gives a rude form of alternating current, and is out 
of date, although improved mc^neto- machines are 
sometimes useful for providing alternating currents 
in places where suitable electric- light mains are not 
available. 

Medical batteries for purposes of testing and 
treatment consist of two parts, one an induction-coil, 
and the other made up of a number of small cells 
coupled together in series. The chief requirements 
of a cell for medical jpurposes are t^t it shall 
need the minimum of attention, and shall not 
deteriorate when lying by unused. The form of 
‘ Leclanch^ * cell, known as the < dry cell,’ is the 
best, and 25 or 30 is a convenient number* To 
fiiciUtate the handlinp; of the battery one also needs 
some means of bringing into the cirenit any luimber 
of the cells at will,, so that the magiritude of the 
current may be regulated. This is. effected by a 
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moving pointer And a circle of studs conneotcd to 
the ceUS) forming a contrivance known as a cnrrent- 
colleaor* A means of opening or closio^ the 
circuit at will) and of reversing the direction of the 
cunent without altenng the position of the electrod^ 
on the patient*s body, is also needed. This is 
effected by means of a simple contrivance known as 
a commutator. A proper medical battery fitted 
with these accessones can be purchased for a sum 
ranging from ten pounds upwards, according to 
style and finish. For purposes of exact diagnosis, 
for physiological experiment, and for electrolytic 
operations a galvanometer is quite indispensable, as 
by its use alone are we able to say what strength of 
current is operating, because the resistance of the 
body varies considerably in the same and in different 
individuals, depending as it does very largely upon 
the degree of moisture present in the skin and the 
size of the electrodes employed, so that to say that a 
current from ‘ so many cells * has been usw is not 
a good guide. The galvanometers used in medical 
practice measure the magnitude of the currents 
employed, and are calibrated to register in milliam- 
peres, so that in recording we say that * the muscle 
contracted with a current of so many milliamp^res.* 
When a battery is required for heating the wire 
of a cautery, or for lighting up an incandescent 
lamp of small size, a separate apparatus of a few 
elements of larger size is to be used Four cells of 
a bichromate battery, or better still a storage -battery 
of four secondary cells, is a suitable outfit These 
may be bought ready fitted with a regulating 
resistance to prevent over-heating and destruction 
of the lamp or cautery Accumulators or storage- 
batteries are much the best when a means of re- 
charging them IS available 

The essential and distinctive differences of the 
two forms of current-current of the cells, and 
current of the induction-coil — will now be described 
The current of the cells is ( i ) conttnwusly evolved ; 
hence it is spoken of frequently as the ‘ continuous 
current , * it is also called the * galvanic current ’ or 
the ‘ constant current ’ (2) It Jlows always in the 
same diredton^ 1 e from the positive pole, which is 
in connection with the car^n-pole of the cell, 
through the outer circuit to the negative pole which 
is m connection with the zinc The action of the 
two poles is somewhat different, and the direction 
of the current in the body, whether towards the 
nerve-centres or towards the penphery, has been 
found to exert an important effect upon the physio- 
logical and therapeutical results. (3) ft has 
well-marked chemical effects at the poles (electro- 
lysis), and in this way it may cause redness, inflam- 
mation, and even sloughing of the skin when the 
applications are too strong or too prolonged. It is 
therefore necessary to change the position of the 
electrodes on the body during long applications. 
These caustic effects are due to the dectrical 
decomposition of the saline constituents of the body, 
acids being evolved at the positive pdc and alkalis 
at the negative The positive pole is called the 
anodcy and the negative pole the cathode^ and these 
terms are frequently employed 
The induction-coil current may be described as 
a rapid succession of separate impulses or momentary 
currents whose direction is constantly changing, so 
that, in using it, it is less necessary to distinguish 
between the poles. Its chemical, thermal, and 
electroi3rtic effects are not osuaily perdeptible. It 
usually has greater electromotive fytct than the 


battery-current, and therefore it overcomes the re^ 
sistance of the body with greater ease. It causes 
the contraction of heSlthy muscle more readily than 
the battery-current, and the contraction which it 
produces takes the form of a tetanus, lasting as long 
as the current is applied, whereas the battery -current 
of normal strength causes a muscular contraction 
only at the moment of making or breaking the 
current and not during its continuance, and the 
stimulating eflect of its two poles is dhlferent, as 
may be demonstrated 1^ a simple expomnent. If 
an electrode, provided with a key for opening and 
closing the arcuit, be placed over a motor nerve- 
trunk or a muscle, while the other is on a remote 
part, we are able by means of the commutator and 
key to study the action of either pole on the nerves 
and muscles during the making and breakup of the 
current. With weak currents it is found that a 
contraction is produced only when the active elec- 
trode is negative (cathode), and only on closing the 
circuit. This is called the Cathodal Closure Con- 
traction (C C. C ) If the strength of the current 
be slightly increased, we get a contraction also when 
the active electrode is positive (anode) and the cir- 
cuit 15 closed This is the Anodal Closure Contrac- 
tion (A C Cl.) The Opening Contractions (A O. 
C. and C O. C ) may also be seen if the ^strength 
of the currents is still further augmented. 

The battery-current affects the biam and the 
nerves of special sense more readily than the induc- 
tion-coil current. If it be applied in the neighbour- 
hood of the eyes, flashes of light are seen, and 
blindness has resulted in one case from the incautious 
application of stroi^ currents to the face The 
gustatory nerve is affected m a similar way, and a 
metallic taste is perceived when the electrodes are 
placed on the cheek. If the electrodes are applied 
to the ears, noises are produced, and it is said that 
stimulation of the olfactory nerve will give nse to a 
peculiar smell 

Modes of Application. — To apply currents of 
electricity we need to have conducting wires and 
electrodes attached to the battery The best con- 
ductors are made of flexible stranded wires covered 
with silk or cotton insulation ; they should have 
metal pieces or tags at both ends, so as to be readily 
connected to all kinds of batteries and electrodes 
Electrodes vary much in design, and two chief forms 
are needed One is a plate of flexible metal, such as 
tin or pewter, enclosed in awash-leather sheath and 
applied to the back or chest, or under the hips. It 
IS termed the ‘indifferent* electrode, and serves 
mainly to complete the circuit through the patient. 
The other has the form of a disc of metal and is 
provided with a wooden handle. This is the ‘ active ’ 
electrode, by means of which the current is brought 
to the affected part The active electrode, like the 
indifferent, must be covered with wash-leather to 
prevent injury to the skin The use of sponges m 
sponge-holders as electrodes is to be condemned.’ 
The indifferent electrode should he roughly about 
ten square inches m area, while the active uectcode 
should be of different sizes, ranging from one to four 
inches in diameter. Spe^ electrodes of almost 
endless design have been made for reaching pardcalar 
organs and r^ons, as the eye, ear, larynx, blacMer, 
rectum, and uterus. A wire brush-electrode is 
sometimes useful for cotinter^inritAnt tfifilications to 
the skin. The hand of the opeimtor, who altows 
the current to puss dirough hia own body 
of the patient, has also been used' as an dectrode. 
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If we wish to produce cutaneous effects chiefly, the 
skin and the active electrode may be nearly dry ; 
but if we wish to influence the deeper structures, 
we must reduce the resistance of the epidermis by 
thoroughly moistening it and the electrodes with hot 
water. Sometimes it is advantageous to use a bath 
of water as the medium for conveying the current to 
and from the patient, and electrical applications in 
an arm -bath, or a foot-bath, or even in a large 
general bath for the whole body, are oftentimes 
very useful. In this method of applying currents 
the bath must be made of some non-conducting 
material, and the electrodes take the form of metal 
plates fixed at the ends of the bath. 

There are two methods of applying electricity, 
known as general electrisation and localised elec- 
trisation, By the former method we pass the current 
through the entire body or a great part of it. Al- 
though its utility has only been fully appreciated 
during the last few years, it offers a therapeutic 
means which is of great value in diseases charac- 
terised by failing or defective nutrition, as, for in- 
stance, anaemia, debility, rheumatism, gout, general 
neuritis, &c. The electric bath, with alternating 
currents, is the simplest and best mode of applying 
general electrisation. By the latter method, which 
we owe to Duchenne, we seek to influence special 
nerves, muscles, or organs, and to limit the action 
of the current strictly to these parts. If we wish to 
influence a muscle, we may do so by applying the 
electrode directly over the fibres of a muscle, or else 
we may stimulate the nerve supplying it, and so, 
indirectly, cause the muscle to contract. In testing 
muscles the active electrode is usually applied to the 
skin over the muscle itself, and there is a favourable 
point called the ^ motor point ’ over all superficial 
muscles at which the stimulus can be applied most 
effectively. Neither of these methods is to be ex- 
clusively adhered to. Certain deep-lying muscles, 
such as the diaphragm and the supinator brevis, are 
capable of indirect stimulation only through their 
motor nerves. It will be found also that, in certain 
paralytic conditions, the muscles will not respond to 
stimulation applied through the nerves, though still 
contracting to the direct application of the current. 
In therapeutic applications of electrical currents it is 
often advisable to combine the electricity with a 
rhythmical exercise of the affected muscles, or the 
current itself may be caused to vary in a slow and 
rhythmic manner by some form of mechanical appa- 
ratus, which turns the current gradually off and on 
about once in two seconds. 

Diagnostic and Therapeutic Uses.— i. 
Diagnostic Uses of Electricity.— Electricity is 
of service for purposes of diagnosis, since by its means 
we are enabled to distinguish between paralysis due to 
{a) a lesion situated above the nucleus of origin of a 
muscle, and (d) paralysis from lesions in or below 
the nucleus of origin of the muscles tested. In para- 
lysis due to lesions of the first class, we find {a) that 
reflex stimulation of the muscles is possible; {d) 
that the muscles undergo but little wasting; and 
(f) that the electrical reactions of the muscles are 
unchanged in character. Whenever the paralysed 
muscles arc cut off from communication with their 
nerve-centres or nuclei of origin in the cord or brain, 
or when they arise from centres whose physiological 
activi^ has l^en destroyed by disease, we find {a) 
that reflex stimulation of the paral3^ed muscles is 
no longer possible ; { 0 ) that the paralysed muscles 
waste with remarkable rapidity ; and {c) that the 


electrical reaction of the muscles is profoundly 
altered. The change which takes place is spoken 
of as the ‘ reaction of degeneration,’ and consist in a 
total loss of the contraction to the induction-coil and 
a change in the contraction to the battery-cuirent, 
which becomes slow and sluggish instead of being a 
rapid twitch. The slow contraction further can Be 
produced only by direct applications of the testing 
electrode to the muscle itself, for indirect stimulation 
through the motor nerve-trunk produces no con- 
traction whatever. It sometimes happens further that 
a change takes place in the irritability of the muscles, 
so that the Anodal Closure Contraction (A. C. C. ) 
soon becomes very marked, and equals or even sur- 
passes in force the Cathodal Closure Contraction 
(C. C. C. ). The Reaction of Degeneration is found 
(I) in cases of myelitis in the muscles whose nerves 
arise from the damaged part of the cord ; (2) in so- 
called spinal paralysis, polio-myelitis, both of infants 
and adults ; (3) in traumatic paralysis due to injury 
of the nerve-trunks ; (4) in neuritis from disease, 
when the neuritis is severe enough to impair seriously 
the functions of the nerves. 

Its occurrence is probably determined by the de- 
generation of the motor nerve or of the ganglion- 
cells of the anterior cornu from which the nerve 
arises. 

In hemiplegia the irritability of the muscles re- 
mains unchanged, or there may be slight ‘ quantita- 
tive ’ increase of irritability. The determination of 
variations in the degree (increase or decrease) of 
irritability of nerves and muscles, apart from the 
reaction of degeneration, may often be made in 
various diseases, but no facts of prime diagnostic 
importance can be obtained from the observation of 
simple increase or decrease of irritability. 

2. Therapeutic Uses of Electricity.— (a) /» 
Paralysis > — The treatment of paralysis by means of 
electricity must be conducted rationally, and must 
not be a|3pUed indiscriminately to unsuitable cases. 
Progress in medical electricity has advanced along 
two lines, one based upon experimental physiology 
and the application of the facts observed to various 
morbid states, and the other based upon direct ob- 
servation and ex periment upon the sick. From the first 
method we can apply the observed fact that electricity 
is a stimulus to living tissues, by inquiring how 
stimulation may be made use of in disease. The fact 
that electricity is a stimulus is easy to perceive in the 
case of sensory and motor nerve and muscle, and it 
is not difficult to prove that it also acts as a stimulus 
to all living tissues, and the employment of 
electricity in disease is very largely an application 
of processes of stimulation. 

Beard and Rockwell in the United States, and 
Debedat in France, have shown experimentally that 
in young animals the rate of growth can be 
accelerated by suitable electrisation. The former 
daily treated two young puppies, and found that 
they grew faster than those of the same litter which 
were not so treated. Debedat in the same way 
proved an increase of weight in certain muscles of 
rabbits as compered with other untreated muscles in 
the same animals ; the latter thus showed a local 
effect from localis^ applications of electricity, the 
former a general effect from general applications ; and 
this division into general and local treatment is a 
useful one. Thus for general diseases one gives a 
general treatment, and for local diseases a local 
application. D’Arsonval by calorimetric observa- 
tions and chemical analyses of the expired air has 



45 * 


ELECTRICITY IN MEDICINE 


established the fact that electrical currents increase 
the activity of the tissue-exchanges of the body. 
Capriati recently has shown by careful dynamometric 
researches that the application of electricity to the 
central nervous system in the form of a continuous 
current along the spine does undoubtedly increase 
the muscular power, and that applications to the 
muscles of a limb have the same effect General 
electrisation applied to cases of simple failure of 
nutrition, such as debility of any kind, produces a 
rapid improvement in the condition of the patient 
In rickets, which is a comparatively simple form of 
defective nutrition, electrical applications have been 
shown by many observers to have a very high value 
The more complex forms of defective nutrition, such 
as rheumatism, gout, and diabetes, are not yet 
completely controlled by electricity, but indications 
are not wanting that in time good results may be ex- 
pected Already electricity is doing something for 
these conditions In the field of paralytic conditions 
there are certain stnct limitations to the utility of 
electncal treatment, and it is here that electncity 
has lost credit quite undeservedly When paralysis 
IS due to an obstructive or destructive process in the 
brain or the spinal cord, or when it is due to pro- 
gressive degeneration m the quality of those parts, 
then electricity is powerless to help So, too, when 
paralysis is due to a breach of continuity in a nerve- 
trunk, electncity can do nothing until the surgeon 
has intervened and re-umted the severed ends In 
the latter class of cases electncity comes in quite 
properly afterwards to promote the recovery of func- 
tions which had fallen into abeyance , m the former 
the suigeon cannot help, neither can electncity 
Therefore it is very important to insist that m 
paralysis there are cases suitable for electricity and 
cases which are unsuitable Happily the number 
of those which are greatly benefited by electncity is 
a considerable one To treat such diseases as spinal 
sclerosis, tabes dorsalis, progressive muscular atro- 
phy, and so forth, is pure waste of time in the present 
position of our knowledge of electro- therapeutics. 
Treatment by electncity must be jealously reserved 
for such conditions as have been found to derive 
benefit from it for example, infantile paralysis (so far 
as there may remain some living ganglion-cells m the 
nucleus of the muscle) and all forms of peripheral 
neuntis, whether due to injury or disease, whether 
the symptoms be pain or paralysis, for these diseases 
respond admirably to electncity when properly 
applied 

Again the large field of general electrisation for all 
kinds of nutritive failure and disorder needs much 
more study, and has been greatly neglected through 
the prominence given to localised electnsation since 
the time of Duchenne The treatment of joint-afiec- 
tions and of skm-diseases presents also fields for study 
which are hardly yet opened up, largely through the 
mistaken idea that electricity is useful only in nervous 
disorders an idea which has led to an enormous 
waste of time and energy upon such unpromising 
subjects as degenerative diseases of the brain and 
spinal cord In the localised application of the 
electric current to paralysed muscles we should bear 
in mind the following rules : 

( I ) To employ induction-coil currents when simple 
stimulation is desired j if the muscles act readily to 
coil-currents, then these will suffice. If they do not, 
and the reaction of degeneration be present, it does 
not follow that only batteiy-currents are to be used. 
The production of a visible contraction is not a 


measure of the useful effect, and the coil will be of 
service when if produces no contraction at all. In 
these cases it is to be supplemented by batteiy- 
currents made and broken by hand. The active 
electrode is to be moved over the moistened surfiicc 
of the affected part. 

(2) To employ the weakest currents which will 
cause muscular contraction, m order to avoid the 
risk of exhausting a muscle. Each muscle should 
be taken in turn and be made to contract several 
times m succession, and when the whole of the 
paralysed muscles have been done sertattm the 
process may be repeated. An application of this 
kind for ten minutes daily or every other day is 
usually sufficient 

(3) If the paralysis to the will remain absolute, 
and if the contractility of the muscles to coil-currents 
be perfect, we do no good by long-continued 
electncal treatment This condition is often met 
with in hemiplegia The patient is absolutely 
helpless on one side, although the paralysed muscles 
are m no degree wasted, and their irritability remains 
normal Treatment for a few weeks is useful in 
such cases, and acts by the effect upon the brain of 
the peripheral stimulus, promoting the return of 
power in the parts which though not destroyed are 
functionally impaired 

(4) If the irritability to both forms of current has 
completely disappeared, we are not justified m 
persevering too long, or in holding out delusive 
hopes to the patient. Total loss of all reactions in 
a muscle is not very commonly met with exceptin 
old-standing cases of muscular atrophy, infantile 
paralysis, and severe injury (destruction) of nerve- 
trunks (For the treatment of special forms of 
paralysis by electricity, the reader is referred to the 
appropriate sections of this work ) 

(3) In painful affections — The power of elec- 
tricity to relieve pain is very great The effect is 
often temporary at first, but after a few repetitions of 
the treatment the relief becomes permanent. In the 
treatment of painful affections electncity may act 
by counter-irntating effects simply, as is perhaps the 
case when the induction-coil currents are used, 
but this IS not the only way nor is it the chief way 
m which pain can be relieved by electricity. Often- 
times electricity will give relief to neuralgic pains 
when treatment by drugs has foiled, and in such 
cases we may suppose that it acts by a direct acuon 
on the nerves themselves Both the electrostatic 
methods and those by electric currents are employed 
for the relief of pain, but the battery-current will be 
found the most generally useful Some wnters insist 
that the anode (positive pole) shall be applied to the 
painful spot, but as a rule there is but little difference 
between the actions of the two poles. The effects 
of battery-currents deserve to be tned in every case 
of troublesome neuralgia, and m cases of neotids 
with pain, as for example in sciatica, in circumfilat- 
neuralgia, and in brachial neuritis. Myal^c pains 
may ^ treated in the same way, and for these 
electrostaUc treatment with sparks apjdied to tihe 
affected regions often acts well and rapi^dly. 

In the treatment of spasmodic diseases, electriaty 
IS of limited utility. 

In addition to the treatment of diseases of the 
nervous system electricity has been found useful in 
other disorders. 

It has been employed with success in various skin- 
diseases. Kheumaac and joints are benefited 
by the battery-current applied to the affected parts 

o G 2 
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either by means of pad>electrodes, or through the 
medium of a local electric bath, and the same treat- 
ment is of considerable value for the freeing of joints 
which have become stiffened by fibrous tissue as a 
result of past inflammation in or around them. 
Many of tnese phenomena depend probably upon 
vaso-motor changes produced by the battery-current, 
and it is probable that the effect of electricity in the 
r^ef of pain is to a certain extent dependent upon 
vaso-motor stimulation. There is scarcely a disease, 
fiom epilepsy to chilblains, in which it has not been 
alleged that electricity h^ been of use, but when 
judged by the test of practical utility electricity must 
be limited in its employment to those disorders in 
which its curative effects are at once more certain 
and more prompt than are those of other less trouble- 
some modes oi treatment. In obstetric medicine 
the induction-coil has been usefully employed for 
the arrest of post-partum haemorrhage, and it has 
been largely practised for the treatment of uterine 
fibroids. Though useful in that condition it is not 
able to compete with more direct surgical methods, 
and has therefore not established itself as a recognised 
mode of treatment for fibro-myoma, at least in this 
country. 

The chemical and thermal effects of galvanism are 
largely employed both in surgery and in medicine. 
Its thermal effect has been used for the heating of 
cauteries j and cauteries so heated have very obvious 
advanh^es over all other forms. The chemical 
effect of the negative pole has been used as a caustic 
for the destruction of tissues and tumours, particu- 
larly for naevi and in cosmetic surgery, for removing 
moles, superfluous hairs, and other small blemishes. 

The general adoption of electric light in private 
houses has led to a considerable extension of the use 
of electricity by medical men. Most surgeons now 
use their electric-light mains for cautery and lighting 
instruments. Dental drills, saws &c. also are driven 
by electric motors operated in the same wity. The 
direct application of the current of the main to the 
treatment of patients has given practitioners a new 
form of alternate current, called the sinusoidal 
current, which has decided advantages over the 
currents of the induction-coil, though not greatly 
differing from them in character. It is hardly 
necessary to add that before attempting to treat 
patients by applying to them the currents of electric 
lighting circuits there are certain elementary pre- 
cautions to be taken in the way of regulating and 
reducing their strength from the lOO or 200 volts of 
the lighting supply to the much lower pressures which 
are needed in electro-therapeutics. 

G. V. Poore. 

Lewis Jones. 

ELEPHANTIASIS ARABUM an 

dephant).— F ilariasis. 

ELSTER, In Saxony. — Alkaline sulphated 
and chalybeate waters. See Mineral Waters. 

EMACIATION {etnacio^ I make lean). — Wasting 
or loss of flesh. The term is applied both to the 
process of wasting and to the condition that results 
therefrom. See Atrophy j and Atrophy, 
General. 

EMBOLISM {%n$o\ov^ a plug). — S ynon. ; Fr. 
Mmkelie ; Ger. Bmholie. 

^Definition. — T he mechanical lodgment in a 
vmd of some material, foreign to the normal 
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blood, which has been carried along in the course 
of the circulation. 

Nature of Emboli usually consist of 

portions of detached thrombus, i.e. of fibrinous 
clot which has been deposited in a vein or on 
the heart-valves. Softening thrombi are specially 
liable to become detached aM be carried away. Less 
commonly other solid substances are carried along 
by the blood-stream, — fragments of heart- valves 
in infective endocarditis, pieces of tumours which 
have involved blood-vessels, liver-cells after trau- 
matic injury, or even parasites. An embolus is not 
necessarily solid ; fat, which is fluid at the body- 
temperature, may gain access to the circulation and 
lodge in the capillaries. The same is true of air. 
Emboli may also consist of minute bacterial masses. 

Situation . — Foreign materials can only travel in 
the direction of the blood-stream, and can only be 
arrested in passing from a larger to a smaller 
vessel. Hence arteries and capillaries are the 
common sites of embolism ; the only vein in which 
the needful conditions occur is the portal. The 
bifurcations of arteries offer special facilities for the 
arrest of emboli. The point at which a foreign 
mass lodges evidently depends upon its size : 
minute particles can be arrested only in the 
narrowest capillaries. A contorted cast of a vein 
may, however, block an artery of wider lumen than 
the vessel in which it originated. The source of 
an embolus is to be found by following back the 
blood-stream. Pulmonary emboli almost invariably 
arise from thrombi in the right heart or the systemic 
veins {see Lungs, Hsemorrhage into). In the 
systemic arteries and capillaries they arise from 
clots in the left heart. Nevertheless, foreign 
particles may be so minute as to pass some capil- 
laries. A septic fragment from a clot in a systemic 
vein may cause a metastatic abscess elsewhere than 
in the lung ; epithelioma of the tongue may give 
rise to a secondary focus in the liver. 

The term ‘ recurrent ’ embolism is applied to 
successive blockages in the same arterial area. An 
embolus, lodging at a point of bifurcation, may be 
broken up by the force of the current, and its 
fragments lodge further on ; or small emboli may 
be followed by a larger one in the same district. 
‘Paradoxical^ or ‘crossed’ embolism means the 
lodgment in a systemic artery of an embolus which 
has had its origin in a systemic vein or in the right 
heart, the pulmonary system having been short- 
circuited. Such cases are very rare: a patent 
foramen ovale has been present in the best authen- 
ticated instances. ‘ Retrograde ’ embolism means 
the transport of the embolus in a direction contrary 
to that of the normal current. It is a very rare 
occurrence, possible in veins only, and apparently 
due to temporary reflux of blood under special 
conditions. 

Morbid Anatomy . — The embolus may not at first 
totally block the passage of blood. But even so, 
complete obstruction is usuall)r soon produced by 
the consecutive thrombosis which occurs around it 
and which tends to spread back to the nearest 
arterial branch. In a recent case the embolic mass 
is easily recognisable, post mortem^ by its obviously 
foreign characters and by the a^ence of any 
organic connection with the vessel-wall. Structural 
identity with its source, where this is traceable, can 
usually be established hw microscopical examination. 
Where a longer period has elapsed before death, 
the recognition of the embolus is less easy, but a 
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loi^itudinal section of the blocked vessel may 
reveal the foreign mass embedded in more recent 
local thrombus. At times the diagnosis between 
thrombosis and embolism may be altogether ohtcuied 

the secondary changes. 

Effects of Embolism — These vary with the 
character of the embolus, as well as with its seat If 
aseptic and non-irritating, the results are due solely 
to the mechanical block of the blood-stream; if 
septic and irntant, special local lesions will be 
superadded 

Aseptic or * bland* embolism is the commoner 
form. The larger the vessel obstructed, the more 
serious, as a rule, are the results The important 
factor IS the readiness with which a collateral 
circulation can be established. Obstruction of the 
radial artery is less serious than that of many a 
smaller vessel, because of its free Communication 
with the ulnar. Terminal or end-arteries are those 
devoid of arterial anastomoses ; the territories which 
they supply have only capillary communications 
with adjacent areas embolic obstruction of such 
arteries has grave results Capillary embolism, 
unless multiple and widespread, is of little import- 
ance when aseptic 

When an artery is plugged, the current on the 
proximal side, back to the nearest collateral branch, 
is feeble or absent according to the degree of 
obstruction , the channel soon shrinks, and is more 
or less closed by consecutive thrombosis The 
diverted blood seeks other channels The principle 
upon which a collateral circulation is established, 
whether the obstruction depend on embolism or 
other cause, was first enunciated by von Reckling- 
hausen Certain of the branches of the blocked vessel , 
arising on the proximal side of the obstruction, 
almost always supply capillary areas contiguous with 
that from which the blood has been cut off Such 
branches have at their disposal, at least by capillary 
anastomosis, the capillaries of the anaemic area, as 
well as their own. The resistance in them is lowered, 
and the current-rate increases , the blood, in short, 
follows the line of least resistance, and the sue, 
and ultimately the structure, of the vessels which 
transmit it are modified in accordance with the 
volume and velocity of the stream The effect ot 
the original arterial block is thus counteracted by 
a rearrangement of the vessels Such permanent 
compensation takes time, and the more strictly 
‘ terminal ’ the artery obstructed, the more difficult 
IS the compensation 

Deprivation of blood, unremedied, leads to tissue- 
death, and different tissues vary widely in their 
tolerance of such deprivation Even temporary 
anaemia impairs functional activity, and if the 
affected organ be a vital one death may result. 
Embolism of a coronary artery, or even of one of 
Its mam branches, may thus cause sudden death 
{see Myomalacia) Some of the very highly 
specialised tissue-elements, for example, nerve-cells 
or renal epithelium, are so sensitive mat they perish 
before the blood -supply can be restored {see 
Brain, Vessels of, Diseases of). This is not 
necessarily the case ivith the more lowly special- 
ised connective tissues, whence embolism may 
lead to the phenomenon of * partial necrosis,’ i,e. 
death of the specialis^, with survival and prolifera* 
tion of ^ the unspecialised tissue-elements . thus 
obstrucUon of a small branch of a coronary artery 
way lead to the formation of a fibroid patch m the 
heart. In some tissues, such as skin, bone, and 
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voluntary muscle, local death seems never to occiir, 
partly b^use these tissues are not very sensitive^ 
and partly because their arteries are not tenninaL 
If, as is commonly the case with terminal arterks, 
the ansemia resulting nom embolic obstruction 
cannot be remedied in time to prevent the death of 
the tissues supplied, the resulting phenomena never- 
theless vary m different situations. 

(i) If the dead area be a superficial one, exposed 
to the action of putrefactive bacteria, gangrene may 
result, as after embolism of the mam artery of a 
limb. (2) If the dead area be surrounded by hving 
tissue, the process known as ‘ coagulation-necrosis ’ 
IS apt to occur fibnn is deposited from the lymph 
bathing the tissues, probably owing to the hberation 
of nucleo-proteid from the dead cells. The latter 
further swell up by imbibition of fluid, compressing 
the blood-vessels, and thus arises the pale or anamu 
infarct commonly seen in embolism of the kidney — 
a firm, pale yellow, bloodless area, usually sur- 
rounded by a zone of congestion, and commonly 
wedge-shaped, from the mode of arterial distribu- 
tion (3) In other cases no such coagulation occurs, 
and the dead tissue becomes more fluid than natural, 
as in embolic softening of the brain. (4) Lastly, in 
certain situations, notably in the lung, spleen, and 
intestine, haemorrhage may be added to the pheno- 
mena of local death, giving nse to hcemorrhagic in- 
farction The mechanism by which this occurs is 
as follows the capillary blood-pressure in the terri- 
tory of the blocked artery falls far below that in the 
adjacent areas ; hence blood tends to pass into this 
territory from elsewhere, and it becomes much 
engorged, since there is not sufficient vis a tergo 
to propel It onwards into the veins Cohnheim 
taught that the engorgement depended on reflux of 
blood from the veins Litten brought forward 
experimental evidence against this view, and pro- 
pounded the theory, now usually accepted, that the 
engorgement depends on afflux from collateral 
channels, through arterial or, more usually, capillary 
anastomoses Something more than mere engoi^e- 
ment, however, occurs in heemorrhagic in&rction. 
The nutritional damage to the capillary walls renders 
them abnormally permeable, and a copious diapedesis 
of corpuscles takes place from the engorged vessels. 
Coagulation occurs, and a firm, dark-red, wedge- 
shaped mass is produced — the hi^morrha^c in&rct 
— and this may be ultimately decolourised, as in 
the spleen In any case, if the patient survive, the 
infarct, whether ansemic or haemorrhagic, tends to 
undergo molecular disintegration and to be ultimately 
absorbed, leaving only a fibrous scar to mark 
Its site — for the dead tissue excites around it a re- 
active fibrosis , calcification may occur in its remains. 

Septic Embolism is a much more senous condition 
than bland embolism, for it produces all the mechani- 
cal effects of the latter, with, in addition, the lo^ 
mischief wrought by the conveyed bacteria; these 
act, moreover, at a special advants^e in a damaged 
area. The special local effects of riie action of Sttpitie 
organisms in an embolus may be classed under tmee 
headings. ( i ) They may excite m^mmatoiy soften- 
ii^ in the wall of the blocked artery, and cause it to 
yield under the blood-pressure, forming an aneurysm. 
Such aneurysms are occasionally seen in infective 
endocarditis. (2) llie softened widl may give way 
without any prehminary bulgw, leading to local 
heemorrhage. The subjects of infective endocarditis 
die, not uncommonly, of cerebral hsemosrhages thus 
produced. The cutaneoua petechise and the retinal 
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haemorrhages often seen in septicaemia are examples 
of a similar process on a smaller scale. (3) Local sup- 
puration maybe set up where ^ogenic organisms 
are conveyed an emoolus. Tnus arise metastatic 
abscesses in the lungs in septic thrombosis of cerebral 
sinuses or other veins, and the visceral abscesses 
seen in pjraemia or infective endocarditis. See 
Heart, Diseases of. 

Fat'Embolism is chiefly met with in the lung. It 
occurs after fracture of bones or traumatic injury of 
other tissues rich in fat. It is easily recognisable 
under the microscope if the lung be examined in the 
fresh condition, the refractile oil-globules being con- 
spicuous objects in the pulmonary capillaries. In 
sections of the hardened lung staining with osmic 
acid renders them more conspicuous. It is probable 
that exa^erated importance has been attached to 
the condition. An aseptic oil-globule has almost no 
irritating properties, and it has been found by 
experimentally injecting oil into the vessels of animals 
that S3m[iptoms are frequently absent even though 
embolism is extensive. It is probably a very rare 
cause of death in man, though its occurrence is not 
uncommon. Septic fat-embolism is naturally a very 
serious and fortunately a rare occurrence. 

Air-Embolism, — The entry of any considerable 
amount of air into a vein leads to speedy death, and 
the danger of this mishap is well recognised by 
surgeons in operations exposing the great veins. 
Should it occur, vascular obstruction by air-bubbles 
may undoubtedly be found post mortem — a true air- 
emtxilism. Yet the chief danger does not lie in 
this, but in the beating up of the mixture of air and 
blood into a froth upon which the right heart con- 
tracts ineffectively, whereby the circulation is brought 
to a stop. In cases which do not end fatally the air 
is soon reabsorbed. 

Treatment. — Little can be said on the treatment 
of embolism, for the condition itself is irremediable 
by treatment. In the presence of any lesion liable 
to produce it, such as venous thrombosis, it is of the 
first importance to adopt such measures as will pre- 
vent its occurrence — the chief of which is perfect 
rest till sufficient time has elapsed for the organisa- 
tion of the thrombus. Should it occur, all that can 
be done is to place the patient under the best con- 
ditions for the establishment of a collateral circula- 
tion. Threatened gangrene of a limb may be averted 
by rest and an elevated posture. The patient’s 
strength must be supported by suitable food and 
stimulation in the hope that time may be gained for 
natural processes of compensation. 

F. W. Andrewes. 

EMESIS I vomit). — A synonym for 

vomiting. See Vomiting. 

EMETICS I vomit). — Synon. : Fr. 

Emitiqtu 5 \ Gler. Brechmittel. 

Definition. — Agents that produce vomiting. 

Enumeration. — Gipious draughts of Lukewarm 
Water, Mustard, Sulphate of Zinc, Sulphate of 
Copper, Carbonate of Ammonium, Common Salt, 
Ahim, Chamomile, Tartar Emetic, Ipecacuanha, 
and Apomorphine. 

^ Action. — The act of vomiting consists in the 

and abdominal muscles, and ' relaxation 
cardiac orifice of the stomach, so that its contents 
are expelled. When the diaphrt^^ and abdominal 


muscles contract, but the cardiac orifice remains 
closed, so that the contents of the stomach cannot 
escape, the expulsive efforts are termed retching. 
The nervous centre which regulates these movements 
is situated in the medulla oblon^ta ; and it may be 
excited either directly by the action upon it of drugs 
carried to it by the blood, or reflexly by irritation 
of various nerves. The drugs that act directly upon 
it have the same action, whether they are introduced 
immediately into the circulation or (absorbed by the 
stomach. They may thus produce vomiting and 
evacuation of the stomach without being taken into 
the stomach at all, and on this account they are 
termed indirect emetics, although they act directly 
upon the vomiting centre. Such are ipecacuanha, 
apomorphine, and tartar emetic. Similarly the 
drugs that excite it reflexly are still termed direct 
emetics, because they are applied directly to the 
stomach. Such are the sulphates of zinc, copper, 
and aluminium ; carbonate of ammonium ; salt ; 
mustard ; and chamomile ; which irritate the nerves 
of the stomach. In many cases the drugs which 
excite vomiting when injected into the blood are 
earned by it to the stomach and are eliminated by 
the gastric mucous membrane. During this process 
they irritate the stomach as much as, or more than, 
if they had been directly introduced into it. 
Tickling the fauces with a feather, or with the 
finger, also excites reflex vomiting, and may be 
adopted either alone, or in order to aid the action 
of other emetics. The terms direct and ifidirecty 
therefore, as applied to emetics, relate to the 
stomach, and not to the centre for vomiting. 

Direct emetics, as they stimulate the nerves of 
the stomach only, have little action except that 
of simply exciting vomiting. The indirect emetics, 
which excite vomiting by their action on the 
medulla oblongata, act also on other parts of the 
nervous system, and cause secretion of saliva, secre- 
tion of mucus from the oesophagus, stomach, and 
bronchial tubes, and perspiration. They also cause 
much nausea, depression of the circulation, and loss 
of nervous and muscular power. Further, the 
vomiting they induce is more continuous and violent, 
and often expels the contents of the gall-bladder, 
causing part of the bile to flow into the stomach, 
and be thus evacuated. 

Uses. — Emetics are employed to remove the 
contents of the stomach under various circumstances. 
Firstly, when the food is causing irritation, and not 
undergoing proper digestion, or when bile is pre- 
sent in the stomach, as, for example, in dyspep- 
sia or sick'headache ; and in such cases large 
draughts of lukewarm water, of mustard and water, 
or of an infusion of chamomile are usually found 
beneflcial. Secondly, in cases of poisoning; and 
here mustard, sulphate of zinc, and sulphate of 
copper are best, as they empty the stomach most 
quickly and effectually. Thirdly, to cause expulsion 
from the air-passages of false membrane in croup or 
diphtheria, or of secretions in bronchitis. For 
these purposes ipecacuanha is the emetic most 
frequently chosen; but if it do not act rapidly 
in croup, sulphate of zinc or sulphate of copper may 
be employed, or a teaspoonful of powdered alum 
and honey. In cases of either croup or bronchitis, 
where there is great depression of the circulation, 
carbonate of ammonium nmy be used with ad- 
vantage, as it not only causes vomiting, but at 
the same time stimulates the circulation. 

Caution should be exercised when giving emetics 
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to old people with atheromatous arteries, to persons 
suffenng from hernia, and to pregnant women. 

Lauder Brunton. 

EMMENAGOGUES {UfAfAtiva, the menses; and 
&yo)y I move or expel) 

Definition — Remedial agents to promote the 
menstrual dux 

Action — The absence or decreased amount 
of the menstrual flow anses from very vaned 
causes. It may depend upon ansemia, plethora, or 
some other blood-condition, or may be due to local 
disorders of the generative organs Emmenagogues 
which act by altenng the quantity or quahty of the 
blood, or by giving tone to the nervous system, or by 
stimulating organs adjacent to the uterus, are known 
as indirect emmeng^ogues Agents which stimulate 
the mucous membrane of the uterus are known as 
direct emmenagogues, but it must be remembered 
that some * indirect * emmenagogues also exert a 
‘ direct * action 

Many of the direct emmenagogues, when their 
action IS pushed, cause powerful contraction of the 
uterus, leading to abortion, and are called ecbolics 
Among these is ergot, the mode of action of which 
appears to be finally determined by Hemmeter, who 
has shown that after section of the spinal cord ergot 
failed to produce any uterine contraction, even 
though Its fibres were still readily excitable by the 
injection of ammonia into the utenne veins 

Enumeraiion — Indirect emmenagogues in- 
clude iron, strychnine, and other tonics, myrrh, 
warm hip-baths, leeches, and some purgatives such 
as aloes. Aloes probably stimulates the uterine 
mucous membrane as well as the large intestine 

The direct emmenagogues are savin, rue, can- 
tharides, guaiacum, apiol, quinine, ergot, digitalis, 
tanacetin, pennyroyal, and the root of Gossypium 
herbaceum, possibly also permanganate of potas- 
sium Of these drugs savin has a powerful action 
on the uterus Its use is accompanied by grave 
dangers from its action on the nervous system Rue 
acts similarly but less violently , myrrh is generally 
believed to exert more indirect than direct action , 
cantharides is a decided uterine stimulant The 
action of permanganate of potassium is marked in 
some cases, though it does not appear to be an 
abortifacient 

Uses — Checked or retarded menstruation 
resulting from anaemia or general debility usually 
yields to indirect emmenagogues If, however, the 
case prove more obstinate, one or more of the 
direct emmenagogues will often restore the suspended 
function Should these fail, some mechanical im- 
pediment probably exists, or some altered physical 
condition of the uterus which no drugs can rectify 
Sidney Phillips, 

EMOLLIENTS {emollio^ I soften) — Synon . 
Fr. Emollients , Ger. Erwetchende MitteU 

Definition — Substances that soften and relax 
the parts to which they are applied 

Enumerat on — The principal emollient apph- 
cations are . — Warm water. Steam, Poultices made 
of substances which retam heat and moisture, for 
example, crushed hnseed, bread, bran, flour, oat- 
meal, and figs j Fatty sulktances, as hnseed, ohve, 
almond, and neat’s-foot oil, lard, and suet , Sperma- 
ceti, Wax 5 So^ Liniment and other hniments ; 
Glycerin ; Paraffin ; and Wool-Fat. To these may 
be added such substances as do not properly 
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relax the tissues, but protect the surfoce from imta- 
tion, such as White of Egg, Gelatine, Isinglass, 
Collodion, and Cotton-wool 

Action — Emollients relieve the tension and 
pain of inflamed parts their action both upon 
the blood-vessels and upon the tissues themselves. 
They cause all the contractile tissues to relax and 
dilate, and thus, lessening pressure upon the nerves of 
the part, they relieve pain. They soften superfiaal 
parts by suppylmg them with either fat or moisture, 
and by increasing the supply of blood In this 
way they prevent the skin from cracking after 
exposure to cold 

Uses — Fatty emollients are used to prevent the 
skin or mucous membranes from cracking; to 
prevent imtation or ulceration between parts con- 
stantly in contact, as on the limbs of children near 
the joints ; to prevent bed-sores ; to aid the healing 
of blisters ; or in skin-diseases, such as eczema. 
They are also used, especially m the form of lini- 
mentum calcis, as applications in burns and scalds, 
for which purpose such substances as cotton-wool 
are likewise frequently employed Mucilaginous 
substances are useful, when swallowed, to relieve 
pain and irritation in the throat, and to lessen im- 
table cough , and such substances as figs are 
employed to protect the intestmes from injury by 
hard and pointed substances which have been 
swallowed Warmth and moisture are applied in 
the form of antiseptic fomentations to the surface m 
pustules, boils, carbuncles, and deep-seated inflam- 
mation of the limbs, and in inflammation of the 
internal organs {see Poultice) When the cuticle 
is lost they form a protective covermg, under which 
the skin may heal, preventing the mjunous con- 
sequences of friction from without In the form of 
vapour they are useful m inflammation of the air- 
passages See Inhalations, Therapeutic Uses of 
Lauder Brunton 

EMPHYSEMA OF LUNGS —5'^^ Lungs, 
Emphysema of. 

EMPHYSEMA, SUBCUTANEOUS {iy, in; 

and tpvffay wind) — Synon. Fr. Emphysime ; Ger 
Emphysem , Windgeschwulst 

Definition — Emphysema denotes a distension 
of the areolar tissue of ^e body with air or other 
gases. It is called surgical, cellular, or subcutaneous, 
to distinguish it from vesicular emphysema of the 
lungs 

Pathology — Subcutaneous emphysema is due 
to two causes, (i) an abnormal communication 
between an an-contaimng cavity and the areolar 
tissue ; and (2) the formation of gas as a result of 
bacterial activity The first cause is common, the 
second is rarely seen 

The most familiar example of the first cause is the 
firacture of a nb together with a simultaneous wound 
of the corresponding lung, or a punctured wound of 
the chest-ws^, obhque in direction and traveK^ng ^ 
the tissues in such a way that the openings in the 
skin and pleura do not correspond. If the wound 
be closed so that air is unable to escape externally, 
it distends the subcutaneous tissue. 

The mechanism of emphysema in the case of a 
wound of the lung either by a fractured nb or a stab 
is as follows : — as the chest-wall expand m inspira- 
tion, an escapes into the pleural cavity. In expiia- 
tion, when tne diest-wall collapses, air is unable to 
re-enter the lung firom the pleural cavity on account 
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of the elastic r^il of the lung-tissue and its increased 
densit]^. Air is therefore forced through the 
aperture in the parietal pleura into the subcutaneous 
tissue. With each successive respiratory movement 
more air is forced into the areolar tissue until the 
distension may afifect the whole surface of the body. 
Pneumo^orax is absent in most cases, either because 
the escape^iof air from the lung is limited or beca^ue 
the visceral and parietal layers of the pleura are 
adherent. Emphysema may also be due to disease 
of the lung such as rupture of a vomica or the 
bursting of a pulmonary abscess after the pleural 
layers have become adherent. A dai^erous variety 
of emphysema is sub-pleural ruiAure of some of the 
air-vesicles during a violent expiratory effort. This 
is called inter-lobular emphysema^ for the air escapes 
into the connective tissue of the lung, makes its way 
thence into the mediastina and the root of the neck. 
Other causes of emphysema in connection with the 
respiratory apparatus are fracture of the hyoid bone 
and of the laryngeal cartilages, wound of the larynx 
as in intubation, wound of the trachea as in ‘ cut- 
throat,’ ulceration of the larynx, trachea, or bronchi. 
Fractures of the base of the skull involving the roof 
of the nose and the frontal, ethmoidal, and sphenoidal 
sinuses are complicated by emphysema, particularly 
in the orbit and the forehead. A fracture of the 
middle fossa of the skull passing across the tympanic 
cavity or involving the mastoid cells causes emphy- 
sema of the neck, and a fracture of the antrum gives 
rise to localised emphysema of the face. In injuries 
and diseases of the alimentary tract, e.g. after 
oesophagotomy or after perforation of the oesophagus, 
the third part of the duodenum, the posterior part 
of the caecum or the rectum, air extravasates into the 
neighbouring connective tissue and thence into the 
areolar tissue beneath the skin. 

Gas in the subcutaneous tissue not due to emphy- 
sema in the ordinary acceptation of the term is 
traceable to the action of bacteria. Prominent 
among those is the bacillus of malignant oedema 
which is found in acute spreading gangrene and 
causes emphysematous crackling in the decom- 
posing tissues. Fraenkel has also isolated the 
Bacillus phlegmones emphysematosse, and Wicklein 
the Bacillus emphysematis maligni. These are 
anaerobic bacilli, not identical with the bacillus of 
malignant oedema. Fost mortem, gas forms in the 
internal organs, especially in the liver. According 
to Welch and Nuttal it is due to the Bacillus 
aerogenes capsulatus. 

Symptoms. — Extravasation of air may be limited 
to the part injured or diseased, or may be of great 
extent, causing extreme distension of the skin. 
When the swelling is limited it is slightly lobulated 
and elastic, pitting temporarily on pessure, which 
causes a c^racteristic fine crepitation, readily 
felt. On l^ht percussion a superficial resonance 
can be obtained if the area affected be considerable. 
As a rule there is no redness of the skin unless 
decomposition is in progress. The position of an 
emphysematous swelling is a guide to the cause. 
Thus, emphysema of the orbit am forehead indicates 
fracture of the frontal sinuses. Emphysema of the 
upper part of the neck is due to injury or perforation 
01 the larynx and trachea ; emphysema appearing at 
the root of the neck arises from sub-pleural rupture 
^ the pulmonary vesicles. Emphysema beginning 
iu the chest-wall points to injury of the lung, but 
when tt appears first in the flanks and spreads uieace 
tp the front of the abdomen it U generally due to 
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perforation of the intestine, exce]^ in the case of the 
rectum when the air extravasates into the perinseum, 
penis, and scrotum. In compound fractures the soft 
tissues may become emphysematous as the result of 
the shaking of the limb, or of the entrance of the 
bacillus of malignant oedema. 

Progress and Terminations.— An extravasa- 
tion into tissues from an aseptic source, such as the 
healthy lung, has no tendency to undergo decom- 
position, but when air has escaped from a pulmonary 
abscess or cavity, or from the bowel, considerable 
necrosis of tissue and inflammation occur. A 
notable example of this is seen in the sloughing 
of emphysematous tissue over a neglected strangu- 
lated hernia. When emphysema extends rapidly, 
especially if pneumothorax co-exist, dyspnoea soon 
sets in, and death from asphyxia may quickly follow. 

Treatment. — A localised aseptic emphysema 
calls for no special treatment ; pressure is useful in pre- 
venting its extension, and the air is quickly absorbed, 
although the possibility of suppuration should be 
borne in mind if there be an external wound. 
When the distension of subcutaneous tissue is so 
great as to seriously inconvenience the patient, 
multiple puncture of the skin with a needle is 
useful. If with a generally diffused emphysema 
there be pneumothorax and urgent dyspnoea, the 
wound in the chest-wall must be opened up, or if 
there be no wound the advisability of opening the 
pleural cavity must be seriously considered and 
prompt action taken. A. H. Tubby. 

EMPIRICAL {Ifiretpla, experience). — This term 
is applied to treatment founded on experience, but 
unexplained as contrasted with rational, which is 
founded on scientific reasoning. 

EMPR08TH0T0N0S {Hftirpoadtv, forwards; 
and I stretch). — A bending or drawing 

forwards of the body, due to tonic contraction of the 
muscles, observed in some cases of tetanic convul- 
sions. See Tetanus. 

EM PYEM A {iv, in ; and rrvov, pus). — A collection 
of pus within the cavity of the pleura. The term is 
occasionally used to denote a similar collection in a 
joint. See Pleura, Diseases of. 

EMS, In Germany. — Thermal muriated 
alkaline waters. See Mineral Waters. 

ENAMEL, Workers \n.—See Occupation- 
Diseases. 

ENCEPHALITIS (lyx^^aKos, the brain). — In- 
flammation of the brain-substance. See various 
articles on Brain and Meninges. 

ENCEPHALOCELE {4yK4<i>a\os, the brain ; 
and a tumour). — A hernial protrusion of a 

portion of the brain-substance through an opening 
in the skull, which may be either congenital or the 
result of accident, of surgical operation, or of 
disease. 

ENCEPHALOID {iyKi(f>a\os, the brain).— A 
form of cancer, so named on account of its super- 
ficial resemblance to brain-tissue. See Cancer. 

ENCHONOROMA {4v, in ; and x^rSpos, carti- 
lage). — A new-growth consisting of cartilaginous 
tissue. See Tumours. 
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ENCYSTED (iv, in ; and a^crrif, a bladder). 
Contained within a cjrst. A term apj^ied to new- 
growthS) parasites, or collections of fluid thus en- 
closed, or limited by adhesions 

ENDARTERITIS within ; and iprvpia, 

an artery). — Inflammation of the internal coat of 
an artery. Saa Arteries, Diseases of ; Brain, 
Syphilis of ; and Brain, Vessels of. Diseases of 

ENDEMIC (iy, in ; and 5 ^^os, a people). — This 
term is applied to diseases that prevail in particular 
localities or districts, and which are due to special 
aetiological conditions existing there Sae Epi- 
demics. 

ENDERMIC MEDICATION in $ and S 4 pfia, 
the skin) — Fr Za Mithode Endermtque ; Ger. 
Intracutane Arzneiapphcation 

Definition —The method of using remedies 
either by rubbing them into the skin or by sprinkling 
them on a surface which has been previously 
denuded of its epidermis 

Endermic medication, once much practised, has 
almost, if not entirely, given place to hypodermic 
injection, (i) because the endermic method is the 
more painful , (2) because it is slower in action — 
thus, Trousseau found that twelve minutes were 
ie<mired for one-sixth of a grain of morphine 
endermically administered to take effect, whereas, 
hypodermically, the action of the same dose is 
observed in less than one minute j (3) because in 
many parts of the body endermic medication is 
totally inapplicable 

On the other hand, in a few cases, as for instance 
in localised pain, such as sciatica, and in paralysis 
of individual nerves, such as facial paralysis, this 
method may be employed with advantage, securing, 
as It does, the double benefit of counter-irritation 
by the use of the preliminary vesicant and the more 
or less direct and local action of the drug subse- 
quently applied 

Method and Uses — The epidermis should 
first be detached either by some ordinary vesicant, 
such as cantharides- plaster, or by the application of 
a cautery The drug to be used is then laid on the 
raw surface in the form of powder rubbed up with 
starch, sugar, sulphate of sodium, or some other 
unirntating substance, paste made with water or 
thin mucilage, or ointment In this way, neuralgia, 
sciatica, and other painful affections may be treated 
with the morphine-salts in doses of one-sixth of a 
gram and upwards ; local paralyses and other nerve- 
troubles with strychnine in doses of one-fiftieth of 
a grain and upwards , and many other alkaloids 
may be used in the same way in various diseases. 

A S Currie 

endocarditis (Iv$of, within ; and 
the heart). — Inflammation of the limng membrane 
of the heart. See Heart, Inflammation of. 

ENDOMETRITIS (lyJor, within; and 
the womb). — Inflammation of the lining membrane 
of the uterus. See Uterus, Diseases of 

ENDOSCOPY (IvW, within; I look). 

The inspection of internal surfaces . — See the various 
articles on Bladder, Urethra, Eye, Ear, 
Larynx, Nose, &c, 

ENEMA {hinifiit I inject).— S ynoh. ; Lave- 
ment ; Clyster ; Fr. Clystire ; Lavement ; Ger. 
Klystter^ 
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Definition. -^A n enema is a liquid ii^ected by 
means of a suitable instrument into or through the 
rectum. 

Instruments.— Vmrious instruments are used fM 
the administration of enemata : i. A simple elastic 
bottle with ivory or gum-elastic pipe, which has 
superseded the old bladder and pipe. 2. An india- 
rubber bottle with flexible tube at either end and 
double action, as in Higginson’s instrument 3. An 
ordinary piston-synnge, worked by the hand, which 
is either simple, or provided with a double action, 
so as to supply a continuous stream. 4. The 
hydraulic enema, which consists of a piece of india- 
rubber tubing about six feet long furnished with an 
ordinary ivory rectum-pipe at the one end, and a 
metal cone, or a screw-nozzle, at the other It is well 
to place a soft rubber tube upon the end of the ivory 
nozzle to jMrevent any chance of injury to the mucous 
membrane from the hard ivory. The tube, being 
filled with the injection, has one end placed in the 
containing reservoir, or connected to it by the screw ; 
while a long rubber tube at the other end is mtro- 
duced into the bowel By careful management 
this tube may be introduced as far as the sigmoid 
flexure, and thus a quart or more of fluid can be 
passed into the colon The vessel supplying the 
injection being placed on an elevation, the liquid 
gravitates into the bowel, filling the large intestine. 
When It is desirable to inject a large quantity the 
patient should he first on the left side, then on the 
oack, and lastly on the right side, to promote the 
filling of the intestine In all cases care should be 
taken to prevent the injection of air into the bowel, 
and also to ascertain that the nozzle of the injecting 
pipe IS free in or beyond the rectum, not m contact 
with the sphincter, nor thrust against the sacrum or 
into a hard faecal mass The process of injection 
must be carried on slowly, with occasional pauses, 
otherwise premature contraction of the bowel with 
expulsion of the enema will result 

Varieties and Uses — The chief varieties and 
uses of enemata are as follows — 

1 Antheinnintic Enemata —To cure thread- 
worms injections of salt and water, or infusion of 
quassia, or from two to four drachms of spirit of 
turpentine suspended by yolk of egg in four ounces of 
water, are serviceable. A four -ounce enema of aloes 
or of asafetida may also be employed 

2 Antispasmodio Enemata —Puerperal con- 
vulsions have been relieved by the injection of a 
solution of half a drachm or more of chloral hydrate. 
Injections of asafetida or of oil of rue are also 
oven Injections of warm water with two or three 
fluid drachms of sulphuric ether have sometimes 
relieved spasmodic invagination of the bowels. An 
enema of oil of turpentine or of asafetida will act 
well as a stimulant and carminative when the intes- 
tines are distended by gas 

3 Astringent Enemata —These are used 
eidher to check diarrhoea, to arrest haemorrhage, or tp 
remedy ulceration and mucous discharges. For tike 
first 01 these purposes an enema of laudtuinm in thin 
starch is valuable. In cases of hsemorrhage Atom 
the bowels, as well as from the womb, injections of 
ice-cold water are frequently used. C^es of muoous 
colitis and of dysentery are often successfully treated 
with enemata of nitrate of silver (five grains to one 
pint of dbtilled water), of sulphate of xinc or alum 
(one or two grains to the ounce of water), or of 
sulphate of copper (one grain to the ounce of router). 

4, Emollient Enemata.— Demulcents^ su<^ 
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as decoctions of starch, linseed, or barlej ; or pure 
linseed oil, are at times used with the ol^ect of im- 
parting nourishment to the system, and of soothing 
an irritable mucous membrane. 

5. Nutrient Enemata.— In cases of exhaustion, 
enemata of peptonised milk, beef-tea, and eggs 
beaten up are used. About four ounces should be 
given at once by means of a suitable syringe. When 
properly given, they will be retained and absorbed. 
Should the rectum become irritable, the irritability 
may be often lessened by adding a few drops of 
laudanum to each enema. The digestion and 
assimilation of nutrient enemata may be facilitated 
by the addition of preparations of pancreatin and 
pepsin. See Peptonised Food. 

6. Sedative Enemata. — A sedative enema, as 
of laudanum, is often very useful in painful affections 
of the rectum and bladder. In uterine and ovarian 
irritation, warm-water enemata are very soothing. 

7. Purgative Enemata These are used to 

overcome constipation. For this purpose — in the 
case of an adult — from one to two pints of fluid must 
be slowly pumped into the bowel. When the pro- 
cess is conducted gradually, stopping occasionally 
and making pressure on the anus if the injection 
threaten to come away, as much as four or five pints 
can be got into the bowel. The injection should be 
retained as long as possible, as thus a complete 
evacuation is ensured. As a general rule about a 
pint of liquid is enough for an adult ; for an infant 
an ounce; for a child of four years, four to six 
ounces. 

Composition, — Soap and water, gruel or thin 
starch mucilage with olive-oil, castor-oil, and some- 
times oil alone, may be used. Sulphate of mag- 
nesium or aloes given per rectum is an efficient 
purgative. Glycerin- enemata (5! to 5!]) are now 
largely superseaed by glycerin -suppositories. 

The frequent use of very large injections is unde- 
sirable, lest undue distension result, with weakness 
and loss of tonicity in the bowel. The habitual use 
of injections washes away the mucus designed to 
lubricate the bowel. 

John C. Thorowgood, 

ENGADINE, UPPER; In Switzerland. —A 
bracing mountain climate. Elevation of valley 5,000 
to 6,000 feet. Season, June to September. Some 
ports are also open during the winter. See Climate, 
Treatment of Disease by. . 

ENGLISH CHOLERA. — A synonym for simple 
cholera or choleraic diarrhoea. See Choleraic 
Diarrhcea ; and Diarrhoea. 

ENGORGEMENT. — Overloading of the vessels, 
or of the heart, with blood. A synonym for con- 
gestion. See Circulation, Disorders of. 

ENOPHTHALMOS. — Retraction of the eye into 
the orbit. This condition is generally due to disease 
of the cervical sympathetic nerve. 

ENTERALQIA (fvrtpoy, the intestine; and 
iXyoSt pain). — Synon. : Enterodynia; Neuralgia 
mesenterica vel tnesaraica ; Colic. See Colic ; and 
Intestines, Neuroses of. 

ENTERIC FEVER. — A synonym for typhoid 
fever. See Typhoid Fever. 

ENTERITIS {fpTtpoy, the bowel). — Inflamma- 
tion of the intestines. See Intestines, Diseases of. 


ENTEROOELE {(yrtpoy, the bowel ; and 
a tumour). — A hernia, containing a portion of bowel. 
See Hernia. 

ENTEROLITH. — A concretion formed in some 
part of the intestines (see CONCRETIONS), Entero- 
liths are most commonly found in the csecum and 
ascending colon, and, in the majority of cases, con- 
sist of firmly compressed, insoluble material, which 
has been swallowed as food or as medicine. 

ENTEROPTOSIS (Ivrepov, the intestine; and 
irrwtrtSf a fall). — Synon. : Splanchnoptosis j G16- 
nard’s Disease. 

Description. — Enteroptosis, or falling of the 
abdominal viscera, is a condition which may affect 
individual viscera separately or the contents of the 
abdomen as a whole. Displacements of the kidney, 
liver, spleen, and stomach are dealt with elsewhere 
under the diseases of these organs, whether resulting 
from pathological changes in the viscera themselves, 
or from alterations in the relations of neighbouring 
parts. 

Glinard^s Disease^ or general enteroptosis of 
such a degree as to demand attention, is much rarer 
than displacement of individual viscera. A slight 
degree of this condition is probably a common 
accompaniment of any considerable distension of the 
thorax, as in emphysema, and of relaxation of the 
abdominal walls such as follows pregnancy or other 
temporary cause of general abdominal enlargement. 

/Etiology. — The normal relation of the viscera 
to each other and to the parietes is maintained by 
the elastic pressure of the anterior abdominal wall, 
by suspensory bands of peritoneum, by the attach- 
ment of viscera to each other, and by the support 
afforded by blood-vessels. The whole abdominal 
contents may occupy a lower and more anterior 
position than normal, as a result of pressure from 
above, such as is produced by tight-lacing or the 
suspension of heavy clothing from a band around 
the waist. The action of gravity will produce a 
similar effect whenever the muscles of the anterior 
abdominal wall are permanently relaxed from want 
of tone or from previous over-stretching. General 
enteroptosis is therefore much commoner in, though 
not confined to, the female sex. It is sometimes 
associated with hernia and has been attributed to 
over-exertion and to straining in habitual constipa- 
tion. The gradual traction exercised by peritoneal 
adhesions may in exceptional cases be responsible for 
a general displacement of the viscera. 

Physical Signs. — In its slighter forms the con- 
dition can only be recognised when the patient is 
examined in the erect position. The patient is 
long-waisted ; the upper j^rt of the abdomen is flat- 
tened and its circumference small, while the lower 
part is prominent and perhaps pendulous. The 
edges of the liver and spleen may be felt below the 
costal margin. The kidneys may be palpable and 
freely movable. It is stated that the pancreas may 
be distinctly felt in a lower position than normal. 

Symptoms.— The symptoms are very variable 
and appear to depend more upon the ^tient’s ner- 
vous organisation than upon the physical changes. 
In some cases the patient may be unaware of the 
existence of the condition even when it is weU 
developed. In others there may be merely a sense 
of weight and dragging in the aMomen, which dis- 
appears as soon as the horizontal position is assumed. 
In the highly neurotic patients, in whom alone the 
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affection may assume a senous aspect, the symptoms 
may be of great variety and severity The functions 
of any of the displaced viscera may be interfered 
with. Dyspepsia, vomiting, constipation, violent 
attacks of colic, and constant severe pain may reduce 
the patient to a condition of complete invalidism, of 
the bed-ridden, hystencal type. In these cases, as 
well as in patients who are not neurotic, urgent 
symptoms may occasionally result from torsion of 
the vessels supplying floating viscera, or from kink- 
ing of a ureter or some portion of the alimentary 
canal 

Treatment — If the cause is pressure from above, 
this must be removed Corsets must be forbidden 
and the clothing suspended from the shoulders If 
the condition is due to a relaxed abdominal wall, 
attempts must be made to restore tone to the muscles 
by systematic exercises, friction, and electncity, the 
lost support being meanwhile temporarily replaced 
by a well-fitting abdominal belt. These measures 
failing, as they are likely to do in a highly neurotic 
patient, treatment by isolation and massage should 
be tried As a last resource laparotomy may be 
advised, and may be successful by its effect upon the 
nervous system , by the surgeon’s skill in fixing in 
their place some of the wandering viscera ; or by 
the detection and division of adhesions which are 
retaining organs in an abnormal position 

Lauriston E. Shaw. 

ENTOPHYTE(^i'T(Jr, within , and </>vT<iy, a plant) 
A plant parasitic in any part of the body JEnto- 
phytic diseases are diseases that are supposed to 
depend upon the growth of such plants, as, for 
example, fungus-foot See Mycetoma 

ENTOZOA {hr 6 s^ within , and ^cSoi/, an animal) 
Man, in common with other animals, vertebrate 
and invertebrate, is Uable to entertain various forms 
of entozoa. In comparison with other vertebrates, 
even with members of his own order, Primates, 
the number known to infest man is singularly 
small This is attributable in a large measure to 
the fact that his food is submitted to the process of 
cooking The various entozoa found in the human 
subject are truly parasitic, and not examples of com- 
mensalism A parasite inhabits a living organism, 
and obtains nounshment from its body In com- 
mensalism creatures live within the bodies of larger 
animals, like parasites, but merely share the food, or 
hve upon the refuse of the body of the host, not upon 
its juices and tissues The more important entozoa 
found m man are — 

I Cestoda^ Tapeworms 
II. Trematoda^ Flukes 

III Nematoda^ Round-worms. 

IV Gregarintda^ Psorosperms. 

V. Rhtzopoda^ Amoeba coh 

I. Cestoda, or Tapeworms [K 9 <rr 6 s, a 
girdle) — Fr Cestoides, Tima ; Ger Bandwurm, 

Varieties — 
a Tcmia solium* 

6 . Tcenta mediocanellata vel saginatcu 
c, Botkriocephalus latus. 
d Temta cucumertna vel camna, 
e, Tanta nana. 

/. Tama echinococcus 

«. Tama solium* — This worm when fully deve- 
loped may attain a length of 2 to 3 idttres. The 
vertex or head, about the size of a small |nn- 
head, is furnished with four suckers, a rostellum, 


and twenty-six booklets (fig. 3). A narrow nepk 
succeeds the head, and at a short distance the 
segments beem to be visible. At first their breadth 
exceeds them length; but farther from the head 
they lengthen, until the mature segments are reached. 
These s^erage 12 mm. m leo^ Snd 5 mm. m 
width 


Each mature segment contains male and female 
generative organs. The genital openings are at the 
sides of the segments near the middle . the ovary 
presents seven to ten branches, each ending in a 
dendntic manner (fig 5) 

T sohum inhabits the small intestine of man, and 
IS acquired by eating pork Infection takes place 
in the following manner The eggs, either free or 
contained in the segments (proglottides), are evacu- 
ated from the host, and are conveyed by means 
of food or dnnkmg-water into the body of a pig or 
other animal When the eggs reach the stomach 
of the pig the capsule is dissolved, and the hberated 
embryo makes its way into the wall of the intestines 
or IS earned by the blood-current into other parts 
of the body. The young tapeworm, when it 
emerges from the egg, possesses six booklets, and 
is known as the ‘ six-hooked embryo ’ After set- 
tling in the tissues the embryo loses its booklets and 
a cavity appears at the end oppo- 
site their attachment From the 
wall of this cavity a head grows 
inwards. Around the parasite 
a thin fibrous capsule is formed 
In this condition the parasite 
IS known as a *measle’ or 
Cysticercus cellubsa {Kltoris, a 
bladder ; and KepKos, a tail) 

(fig. I ) Pork containing the cys- 
ticercus IS said to be ‘ measled ’ 

The cysticera are destroyed by 



thorough cooking When apic i —Cystteercus 
living cysticercus is introduced (^r 4 r) celtnloste, re- 
into the intestine, the head 
(scolex) fixes itself into the x^d^m^fter 
mucous membrane, the cyst- Allen Thomson 


membrane is dissolved, a chain 


of segments or proglottides develop, and a tapeworm 
IS the result 


The cysticercus occurs also in man, and is pro- 
bably due to the introduction of the e^ of 
T, sohum into the stomach CysUcerci have been 
found in the aqueous and vitreous chambers of 
the eye, m the subcutaneous tissue, and in muscles. 
When encysted they retain their vitality for many 
years The presence of these small bodies excites 
local irritation, inducing inflammatory thickemng. 
In muscles and mtermuscular tissue they occasionally 
cause swellings resembling tumours In the brain, 
when numerous, they induce fetal results. A few 
may exist in the cortex of the cerebrum ;ivithout 
producing any obvious effect, but in the neighboux- 
nood of me medulla two cysticerci have been known 
to cause death In the eye cysticera have been 
detected by means of the ophthalmoscope. In this 
situation they present a striking and characteristic 


appearance. 

0 Tama mediocanellata vel saginata * — This 
tapeworm differs from T sohum in several im- 
portant particulars When fully developed it may 
attain a length of 4 metres The segments are 
thicker and wider than in 7 *. sohum ; it has no 
rostellum or booklets, but four sucker^ or probosades 
(fig 2). The mature segments Imve a larger 
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number of uterine diverticula, and they do not end 
dendritically (fig. 4). The cysticercus of this tape- 
worm infests the muscles of oxen. The tapeworm 



Fig. 2.— Unarmed Head of Fig. 3. — Armtd Head of 
Tania tnediocanellata. x Tania solium. x lo 

10 diam. After G. Fritsch. diam. After G. Fritsch. 


itself is acquired by man in consequence of eating 
infected beef. In the accompanying sketches the 
heads and proglottides of Tctnia soliutn and Tania 
mediocanellata are arranged side by side for 
comparison. 

c. Bothriocephahis latus. — This is the largest tape- 
worm infesting man ; when mature it attains a 
length of 5 to 8 metres, and contains two, three, 
and even four thousand segments, which are short 
and broad. The uterus has the form of a coiled 
ribbon, and the genital opening is near the middle 
of the ventral surface. The head is club-shaped 
and provided with two suckers. 

This worm lives in the small intestine, and is 
met with in Switzerland and north-eastern Europe. 

Fish are the intermediate host of this cestode : 
Braun has demonstrated its occurrence in the larval 
stage in the muscles and viscera of pike, trout, and 
turbot. 

d. Tania cucutnerina vel canina. — This is a 
small tapeworm about 3 decimetres in length, 
common in cats and dogs, rarely found in man. 
The head has a rostellum and about sixty booklets 
arranged in four irregular rows. There are about 
100 segments, of which the last 25 are mature. 
The intermediate host is the dog-louse, Irichodectes 
canis. This fact explains the large number of 



Fig. 4 — Proelottis of Tania Fig. 5. — Proglottis of 
medtocanellata. x Tama solium, x 

diam. After G. Fritsch. diam. After G. Fritsch. 


tsenia found in dogs not cleanly kept. The lice 
worry the dog, and it licks the irritated parts, 
and thus takes the lice with the cysticerci into 
the alimentary canal. Stroking dogs, or receiving 
their lingual caresses, is probably the means by 
which man is infected. It is noteworthy that 
children have furnished nearly all the specimens 


of this worm which have been reported in the 
human subject. 

e. Tania nana. — This is a small tapeworm about 
20 mm. in length, and consisting of about 150 
broad segments. The head has four suckers, a 
rostellum, and circlet of twenty-two to twenty-eight 
booklets. It is very rarely entertained in the 
alimentary canal of man. 

Symptoms. — The presence of tapeworms is indi- 
cated by a great variety of symptoms. Among 
the more important may be mentioned interference 
with the digestive process, irritability, and restless- 
ness at night. Anjemia, headache, and vertigo are 
not uncommon. Irritation about the anus is some- 
times a source of annoyance. Reflex phenomena, 
such as chorea, convulsions, or epileptiform seizures, 
insanity, mania, strabismus, and other untoward 
conditions, have been known to coincide with the 
presence of tapeworms in the alimentary canal, and 
to disappear when the worms have been expelled. 
Many other grave phenomena have been attributed 
to their presence. It is equally true that hundreds 
of individuals entertain tapeworms and suffer no 
inconvenience in consequence, nay, even are un- 
aware of their guests until apprised of the fact by 
the appearance of two or three feet of cestode 
segments passed per anum. The presence of the 
Bothriocephalus latus is often associated with a 
form of anaemia identical with pernicious anamia. 
See Pernicious Anaemia j and Blood, Morbid 
conditions of. 

Treatment. — Many drugs have been recom- 
mended, such as turpentine, kousso, kamala, areca- 
nut, and other anthelmintics. The liquid extract 
of male fern is the most reliable drug. The 
patient, if adult, should take a dose of castor oil at 
night, a drachm of extract early next morning on an 
empty stomach, to be followed in three hours by a 
small dose of castor oil. The 
fragments of worms should be 
examined in order to ascertain 
if the head has been expelled. 

f. Tania echinococcus and Hy- 
datids {vdarls, a drop of water). 

— Fr. Hydatide ; Ger. Blasejt- 
wurm. — Tsenia echinococcus is 
especially interesting because its 
larval stages occur in man under 
the name of hydatid cysts. 

The mature taenia inhabits 
the intestine of dogs, jackals, 
and wolves. These animals are 
infected by feeding on the flesh 
of pigs containing the cysticerci. 

It is about 4 mm. in length, and 
consists of only four segments, 
of which the terminal one alone 
is mature. Its head has four 
suckers, a rostellum, and two 
rows of booklets, varying in ^ —Tania 

number from fourteen to twenty- echinococcus ‘^x‘*io 
five in each row. 

The eggs of this worm are introduced into the 
alimentary canal with the food, but more commonly 
with drinking-water. The six-hooked embryo, 
emerging from the egg, makes its way into the 
surrounding tissues, and is frequently carried along 
by the blood-current in the veins as an embolus, to 
find a resting-place in lungs, kidney, liver, omentum, 
or brain, and becomes gradually transformed into 
an hydatid cyst. 
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There is no complete agreement concerning the 
development of these cysts At first they are small 
white dots, with thick, homogeneous, transparent 
capsules, with concentric lamination, enclosing 
coarsely granular contents (fig 7) After the cyst 



Fig 7 — Hydatid of four Fig 8 — The bO-called 
weeks’ growth, showing Echinococcus hcad^ 

ectocyst and endocyst showinie: hooks, suck 

X 60 After Leuckart ers, cilia, and corpus 

cles X 250 diam 
After Huxley 

has been growing five months, has attained a dia- 
meter of half an inch, and is provided with an inner 
germinal layer, echinococcus -heads begin to bud 
inwards from its walls Each of these heads, when 
tully formed, is about o 3 mm in length when fully 
distended, and represents the head and neck of an 
adult echinococcus (fig 8) Each head is furnished 
with four suckers and an armed rostellum, the 
booklets of which are very small Numerous 
calcareous particles are lodged in its parenchyma 
The rostellum with its hooks and suckers can be 
retracted and extended In examining such speci- 
mens under the microscope it is usual to find them 
in the inverted or retracted condition shown in 
fig 9 The heads or scolices are also formed 
within brood -capsules, and are throughout life 
believed to remain connected with the parenchyma 



Fig 9 — Group of Echinococci, with their hook 
crowns inverted x 180 diam After Busk 


of the mam cyst The walls of hydatids consist of 
two layers, an outer or cuticular and an inner layer 
or parenchyma The cuticular layer is highly 
elastic and curls up when divided , the parenchyma 
consists of granular matter, cells, and muscle-fibre 
The brood-capsules are developed from the paren- 
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chyma , each brood-capsule, like the parent-cjst, 
has two layers, an outer parenchymatous and an 
inner cuticular, thus reversing the conditions of the 
mother -cyst Leuckart maintained that the scolices 
bud from the outer wall of the capsule , but when 
fully developed invagmate, so that what was 
formerly the internal cuticular surface of the head 
now becomes external The mother-cyst grows 
larger as fresh brood-capsules are formed Every 
echinococcus cyst does not develop brood-capsules, 
and may attain a large size yet remain sterile {acepha 
locyst) The presence of the cyst affects the surround 
ing structures, and leads to the formation of a fibrous 
capsule, sometimes of great thickness and usually 
very vascular The brood-capsules, with their 
contained scolices, occur in clusters , each capsule 
IS of the size of a No 5 shot Occasionally the 
capsules become much larger and form internal 
daughter-cysts attaining in some specimens the size 
of a Tangerine orange Such daughter cysts may 
develop cysts of their own, or granddaughter-cysts 
When endogenous daughter-cysts are present, the 
mother-cyst is, as a rule, of very large size, and 
contains as many as two or three thousand daughter- 
cysts varying in size from a pea to an orange 
Occasionally we find, in echinococcus cysts occur- 
ring in cattle, that daughter-cysts are formed from 
the cuticle and protrude beyond the extei nal wall 
of the parent-cyst, and form brood-capsules A few 
examples of this condition have been reported in 
the human subject 

Echinococcus multiloculans is a variety of hydatid, 
which has been described as affecting the liver It 
forms a hard tumour made up of alveoli, separated 
by fibrous tissue The alveoli are filled with 
gelatinous transparent material, stained at times 
with bile Nearly all the reported cases have 
occurred in South Germany and Switzerland The 
recognition of E multiloculans is rendered more 
difficult by the circumstance that it sometimes 
ulcerates This condition may easily be confounded 
with actinomycosis of the liver 
Anatomical Characters in Man — The 
human body frequently contains echinococcus cysts , 
there is scarcely an organ in which it has not been 
found, even in the medullary cavities of bones 
Like the cyiticercus cellulosiB, the embryo of T 
echinococcus has its favourite situations the former 
selects chiefly the intermuscular connective tissue 
and brain, the latter selects mainly the viscera, 
especially the liver In more than half the total 
number of cases, the liver is the affected organ 

It IS strange that, though the human liver is such 
a favourite viscus for hydatids, it is rare to find more 
than one cyst present in this organ at the same time, 
though in the liver of the pig they are frequently mul- 
tiple In man, one large cyst may be lodged in the 
liver, and twenty, thirty, or even a hundred occup} 
the omentum, mesentery, &c This condition is, 
however, very uncommon 

Symptoms — The danger caused by these cj'sts 
arises mainly from the mechanical pressure they 
exercise on surrounding parts Thus, in the brain 
or heart, a cyst the size of a hazel-nut gives rise to 
serious disturbance, but one as large as a man’s 
head is often tolerated in the liver or pelvis These 
cysts are often found post mortem in cases in which 
their presence had never been suspected The para- 
site may die early in its career, and the cyst-wall 
calcify , hydatid membranes seem very prone to this 
change, the calcareous matter resembling very old 
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dried mortar. In the brain they simulate cerebral 
tumour, and induce death early, especially when 
growing near the pons or medulla. In the spinal 
cord they produce paraplegia. In the liver they 
may be accidentally ruptured, and cause death in a 
few hours from shock and haemorrhage combined, 
or, later, from peritonitis. In some instances, after 
injury or meddlesome tapping, suppuration takes 
place with septic troubles, which the formation of 
pus entails. Cysts originating in the liver may per* 
forate the diaphragm, and rupture into the pleura, 
or communicate with the lung and its bronchi. 
Occasionally they open into the stomach or bowel, 
the scolices being discharged per anum. They 
have been known to rupture into the bile-passages, 
the transit of the scolices causing biliary colic. 
Among the rarer sites of rupture may be mentioned 
the pericardium, the inferior vena cava, and the 
parietes of abdomen or thorax. 

In the lung, pressure upon the air-cells or bronchi 
may cause gangrene and other troubles which follow 
bronchial obstruction. Hydatid cysts of the thyroid 
body are very rare ; they usually rupture into the 
trachea and cause death by suffocation. 

Diagnosis. — The diagnosis of hydatid cysts, in 
organs other than the liver, is attended by very great 
difhculty. In the liver a hydatid cyst may be sus- 
pected when a tumour can be made out unaccompanied 
by pain, cachexia, high temperature, or wasting. 

The conditions most likely to be confounded with 
hydatid cysts in the liver are abscess, distended gall- 
bladder, effusion in the right pleura, aneurysm of 
the abdominal aorta or hepatic artery, cancer 0/ the 
liver, renal cysts, dilated stomach, pancreatic cyst, 
ovarian tumours, and dropsy due to closure of Win- 
slow’s foramen. See Liver, Hydatid Disease of. 

Although a person who has lived among dogs or 
in a pastoral country is especially liable to become 
infected, hydatids are often found in individuals who 
have never kept or lived with dogs. 

When an abdominal or thoracic tumour is -sus- 
pected to be a hydatid cyst, the nature of the 
swelling should be ascertained by puncturing it with 
a trocar, and drawing off some of the fluid. The 
characters which determine its nature are the 
following : — 

The fluid is limpid, colourless (occasionally bile- 
stained when growing in the liver), and in specific 
gravity varies from 1004 to 1015. Free from 
albumen, unless any inflammatory effusion have 
occurred, it contains chloride of sodium, and is said 
to furnish traces of succinic acid, leucin, and tyrosin. 
The last three are present in quantities too small to 
be of any clinical value. The most positive signs 
are the presence of brood -capsules, scolices, booklets, 
or the gelatinous, trembling, laminated membrane 
which forms the true wall of the cyst, and is in 
itself absolutely peculiar to hydatids. 

It must also be remembered that hydatid cysts 
are occasionally sterile — that is, they contain no 
brood -capsules and furnish no booklets. Such cysts 
frequently attain a large size, and seem to occur 
most frequently in the pelvis ; they are as a rule 
mistaken for other forms of cysts. 

Treatment. — The treatment of hydatid cysts is 
entirely surgical. When lodged in the omentum they 
are easily removed by abdominal section. In the 
pelvis they may be situated between the bladder 
and the rectum in the male, or burrow between the 
layers of the broad ligament in the female. These 
are better treated by incision and drainage. Hydatid 


cysts in the kidney do not usually exceed the dimen- 
sions of an orange. They exhibit a marked tendency 
to discharge into the renal pelvis, the vesicles 
escaping by way of the urethra. Should the cyst 
attain such proportions as to give rise to a palpable 
tumour, it should be explored by a lumbar incision, 
and treated in the way recommended for the liver. 
Such cysts arising in the kidney have been known 
to open into the lun^, the stomach, or the intestine. 
Intra-thoracic hydatids are best treated on the same 
surgical lines as empyema. In the subcutaneous 
tissues and orbit they are rarely diagnosed— indeed, 
these cysts in such situations can only be suspected ; 
the suspicion is confirmed when the vesicles or 
portions of membranes escape during removal of the 
tumour. No tumour or cyst connected with the 
brain offers a more favourable prospect to surgeons 
than a hydatid cyst connected with the cerebral 
cortex. See LiVER, Hydatid Disease of. 

II. Trematoda, or Flukes (rpri/ia, a hole). — 
Fr. TrSmatode^ \ Ger. Trewatodcu Saugivu 7 mer. 
These forms have only one opening to the diges- 
tive cavity. 

Varieties : — 

a. Dt stoma hepaticum. 

b, Di'itoma lanccolaium, 

C, Dtstoma hamatohium vel Bilharzia hcema- 
tolna. 

d. Distoma Ringeri. — See p. 415- 
u., b. The first two are rarely seen, though they 
are common enough in the biliary passages of sheep 
and oxen. They are popularly known as flukes, and 
are the cause of the destructive disease known as 
‘ the rot ’ of sheep. When flukes, with the excep- 
tion of the Bilharzia h<smatobia^ occur in man, they 
occupy the biliary passages, but are usually present 
in such limited number as to cause no serious dis- 
turbance of health. 

c. Bilharzia htsmaiobiay or Distoma hcemutobium, 
unlike other forms of flukes, has the sexes distinct. 
The male is 12-14 mm, long, and has a flattened 
body, which, at its posterior part, is rolled into a 
kind of tube, constituting the gynsecophoric canal. 
The female is almost cylindrical in form, and 16- 



Fig. 10. — Bilharzia 
Juematobia, male and 
female sexually com- 
bined. X 8. After 
Kuchcnmeistcr. 



Fig. ir Ovum of Bit- 
harzia htgmatobia 
With contained em- 
bryo ."ind free sarcode- 
granules. x 234. 


19 mm. long, being lodged within the gynyscophoric 
canal (fig. lo). The mature worms live in the 
inferior vena cava, and the portal, splenic, mesen- 
teric, vesical, and hyemorrhoidal veins of men and 
monkeys. The ova pass into the mucous membrane 
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of the bladder and intestine, probably escaping in 
consequence of the rupture of small vessels Occa- 
sionally the ova may be found in the ureter and the 
pelvis of the kidney The ova, often present m 
great numbers, are furnished with either a terminal 
or a lateral spine, the latter arrangement being 
commonest in the mesenteric forms 

The Btlharzia is common in Kgypt, Abyssinia, 
the Cape, and Natal The cercaria, as the larval 
forms are termed, abound in rivers and canals, and 
are especially common in the Nile When taken 
into the alimentary canal the cercaria quickly work 
their way into the mucous membranes, gain access 
to blood vessels (veins), and develop into mature 
flukes 

Symptoms — When lodged m the intestines they 
give rise to dysentery , m the bladder and ureters, 
to cystitis, hEemituna, and vesical calculus The 
haemorrhage caused by their presence in the genito- 
urinary tract is known as ‘ endemic hsematuria * 
The eggs, while still within their host, may develop 
ciliated embryos The disease may be suspected 
when hsematuria occurs in persons coming from 
countries where the Btlharzia abounds the 
diagnosis is confirmed by finding under the micro- 
scope the ova embedded in fragments and shreds of 
mucous membrane passed with the urine 

Treatment — Means must be taken to allay the 
vesical irritation by such remedies as buchu, Uva 
ursi, hyoscyamus, and the like No remedy is 
known that acts as a parasiticide to the Btlharzia 
It is wise to remove the patient, if possible, from an 
infected locality Cure is likely to be protracted, 
and as yet we are ignorant of the duration of life of 
the fluke 

III Nematoda, op Round-worms a 

thread) — Fr Nimaioides ^ Ger. Fadenwutmcr, 
Varieties — 

a A scans lumbneotdes > 

b Oxyu 7 IS venmcularts, 
c Trichotephctlus dtspar, 
d AnLyloi,(ofiia duodenale* 
e Ftlana mtdinensts 
f Ttuhina spiralis 
g lulai la sangtiim^ homtms 
Most of these parasites inhabit the alimentary canal, 
and when restricted to this region rarely give rise to 
dangerous symptoms, unless they be very numerous , 
but they are apt to migrate and invade other organs, 
and thus give rise to dangerous and even disastrous 
results Their presence in the intestine is generally 
accompanied by extreme eosinophiha {see 157), 
the existence of which is often of material assistance 
m diagnosis 

a Ascari^ lumbncoidt^ — This, the common 
round or maw-worm, is of cylindrical shape, pointed 
at each end, and of a light brown colour The 
female, as is usual among nematodes, exceeds the 
male in size The length of the female varies from 
25 to 40 cm The male is distinguished by the 
presence of two chilinous spines near the caudal end 
of the body (fig 12) This extremity is also bent 
and hook-like The spines indicitethe male genital 
orifice In the female the genital pore is situated 
near the middle of the body The ova are very 
numerous , when mature they possess a double shell 
surrounded by an albuminous coating, have consider- 
able power of resistance, and are not killed by 
drying or freezing 

This worm lives chiefly in the small intestine, but 
may wander into the stomach, and even pass up the 


oesophagus and be discharged through the mouth* 
An ascans has been known to creep into the bile- 
duct and cause jaundice In cases of perforation o^ 
the intestine in fatal cases of 
typhoid fever, these worms have 
been found lodged in the aperture 
We must not conclude from this 
that the worm caused the per 
foration , it is more reasonable to 
believe that when the accident 
happened the ascans was passively 
lodged in the opening during the 
outward rush of the fluid contents 
of the bowel It is possible that 
worms may occasionally perforate 
the intestinal wall and, getting 
into the subserous tissue, give rise 
to abscess Such cases have been 
recorded The wandering habit 
of ascarides is often fatal to them 
Any foreign body in the intestine 
is sure to attract their attention 
and to form a sort of ‘ worm-trap ’ 

Thus they have been strangled by 
metallic buttons, hooks and eyes, 
open topped thimbles and the like 
(Cobbold) 

Symptoms — It is unusual for 
an individual to harbour more 
than two or three round worms, 
and, as a rule, they rarely give 
rise to symptoms When present 
in large numbers — a condition of 
things most common in children — 
diarrhoea, colic, nausea, vomiting, 
and convulsions may occur Chil- 
dren have been known to pass in 
the course of a few years one 
hundred worms, and in one case 
five hundred and ten worms were 
voided by a child Generally the 
passage of a worm by the anus 
or mouth is the first and only 
indication of its presence, unless 
the blood be examined (p 157) 

Treaiment — The most reli- 
able drug 15 santonin, in the form 
of a powder for children two to 
four grains, followed by a saline 
purge or castor oil , for adults five 
grains daily for three days, each 
dose to be followed by castor oil 
Among other useful remedies we 
may mention aloes, scarnmony, 
jalap, calomel, kamala, sulphur, 
and turpentine 

b Oxyurts vermicularts 
( Thread- or Seat-worm) — The 
thread -worm is an inhabitant of 
the colon, caecum, appendix ver- 
miformis, and adjacent parts of 
the ileum The female is usually 
about 10 mm and the male 4 mm 
long In addition to its greater 
size the female has a sharp- pointed 
tail (fig 13), whereas in the male it is blunt and 
furnished with a spiculum Immature ox>urides 
are frequently found in the appendix vermiformis, 
which may serve as a breeding place for the parasites 
(Still) 

Oxyurides are often present in large numbers, 


Fig 12 — -iscarts 
lumbncoides, 
male, with ex- 
serted spicules. 
Natural size. 
(Cobbold ) 
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and wander into the rectum. They often cause 
catarrh of the mucous membrane of the large intes- 
tine and appendix vermiformis, as well as great 
irritation in the neighbourhood of the anus. In 
females they may cause great 



distress by creeping into the 
genital passages, especially 
during the night. The eg^s 
of the oxyuris (fig. 14) are 
expelled with the faeces. 

Symptoms. — Among the 
local symptoms heat and irri- 
tation around the anus and 
nose are common. In chil- 
dren the presence of the 
worms is suggested by rest- 
lessness, nervous irritation, 
choreic symptoms, and con- 
vulsions. Signs suggesting 
such severe conditions as 
meningitis are by no means 
infrequent. The existence of 
thread- worms is easily verified 
by administering a mild pur- 
gative and examining the 
feeces. As a rule, they will 
be found in considerable num- 
bers. In the case of children 



Fig. 13. — Oxyuris Fig. 14.— Eggs of Oxy- 

vertutcuiarts, uris vermicularts, en- 

femalc. x 13. closing tadpole-shaped 

After Leiickart. embryos, x 450 diam. 


the diagnosis is often made by finding the worms on 
the sheets. 

Treatment.— Brisk saline purgatives to expel 
the worms, and extreme cleanliness to prevent re- 
infection, are occasionally all that is required. 
Fruits and vegetables should be thoroughly cooked. 
In most cases such drugs as calomel, scammony, 
aloes, jalap, santonin, or asafoetida should be given 
by the mouth, in conjunction with copious enemata 
of infusion of quassia, or salt and water. The 
application of dilute mercurial ointment to the anus 
will destroy the wandering parasites and prevent 
the infection of the vagina. When the appendix 
vermiformis is involved the parasites are extremely 
difficult to dislodge. 

c. Trichoc ephalus dispar ^ or Whip-worm. — The 
male and female equal each other in length ; as a 



Fig. \3.~Trichocephalus ; male (a), and female ( 3 ). 
Enlarged one-fourth. 


rule they average 35 to 50 mm. The anterior part 
of these worms is fine and thread-like, the posterior 


IS thicker, and contains the genital organs. In the 
male the caudal end is rolled into a spiral ; near 
the extremity it is furnished with a spine (fig. 15). 

The trichocephalus resides mainly in the ctecum. 
The early stages are passed in water or damp 
earth. The worm is very common in France ; 
Davame calculated that half the Parisians are 
infested by it. In England it is rare. Unless 
present in great quantities it is not often a source of 
trouble. 


d, Ankylostoma duodenale. — This small worm is 
also known as Sclerostoma duodenale^ and Dochmius 
or Strongyhts duodenalis. Occasionally it is referred 
to as the tunnel-wor?H, on account of the disasters 
it caused among the men engaged in the St. 
Gotthard Tunnel. The female averages 12 mm. 
in length, the male is slightly smaller. The 
cephalic end is furnished with an oral capsule, 
which possesses a cleft covered by two chitinous 
lamellae. The ventral lip has four curved teeth ; 


the dorsal, two straight ones. 
The caudal end in the male has 
a three-lobed bursa and two 
spines (fig. 16). This worm 
infests the small intestine and 
bores its way into the mucous 
membrane. The effects of an- 
kylostoma on the gut are very 
characteristic. The damaged 
spot is indicated by a small 
ecchymosis, with a central de- 
pressed white spot, in which 
the head of the worm lodged ; 
occasionally it may be found 
still anchored to the mucous 
membrane. When present in 
large numbers these worms pro- 
duce anaemia, sometimes called 
Egyptian chlorosis. The anky- 
lostoma is very common in 
Egypt and Brazil. The ova are 




oval : they develop rapidly in 
muddy water and in mould, es- 


if these are mixed with 


faeces. Care should therefore 


Fig. 16. — Ankylo~ 
stoma dHodenaU\ 
male (a), and fe- 
male (li). X 5 diam. 


always be taken to prevent contamination of the 
soil. The parasite gains access to the alimentary 
canal in drinking-water, and there attains maturity 
in five or six weeks. 


Symptoms. — The presence of this worm is 
generally indicated by the usual signs of anaemia, viz. 
pallor of the mucous membranes, weakness, palpi- 
tation, and faintness. The ansemia is due to the 
loss of blood consequent on the injuries inflicted by 
these parasites on the intestinal mucous membrane ; 
and is characterised by eosinophilia (p. 157) and 
poikilocytosis. Intestinal colic, diarrhoea, and 
dropsical effusions sometimes occur. 

Treatment. — The patient is kept on fluid diet 
for twenty-four hours ; an aperient is then given in 
the evening, followed next morning by three doses 
(10 to 30 grains) of thymol in cachets at intervals of 
one hour. After the lapse of four or five hours 
another dose of aperient is given. The patient 
should remain in bed during the treatment, and no 
alcohol or other solvent of thymol be allowed. 

e. Filaria meduiensis, Dracunculus, or Guinea- 
worm. — This is a fine thread-like worm from 60 to 
100 cm. in length, and about 2 mm. broad. The 
female only is known. The embryos (1 mm. in 
length) develop within the uterus. The intermediate 
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host IS a minute crustacean (Cyclops), which 
inhibits drinking-water While within the cyclops 
they are introduced into the human stomach, and 
then migrate into the subcutaneous tissues, where 



Fig 17 — fjlaria mtdtnensis Reduced | 


they become mature A common situation is the 
tissue beneath the skin of the legs and feet , the 
heel IS a favourite situation 

The worm is confined to certain districts of Asia, 
Africa, and Brazil 

When it first lodges in the subcutaneous tissue 
It gives rise to little trouble , as it grows an abscess 
forms and gradually exposes the worm Treat- 
ment consists in the injection of a few drops of 
a I per 1,000 solution of ptrchloride of mercury 
into the body of the worm, if this be protruding, or, 
by means of two or three punctures, into the tissues 
immediately in contact with it, if the skin of the 
host be intact (Emily) 

/ I'rtchtna spirahs — The mature worm inhabits 
the intestinal canal The female is 3 mm long , 
the male is much smaller, and is further distinguished 
by presenting on the dorsal side of the tail two 
mammillary protuberances, which are turned towards 
the ventral aspect, and include between them 
four wart-like nodules (fig 18) The young are 



Fig *0 — Trtchtna 
spiralis , male (a), 
and female (p) x 35 
Also nat size 


Fig 19 — Portion of human mus- 
cle, enclosing a single en- 
C'lpsuled trichina x 75 
After Leuckart 


developed in the uterus, and are born in a free 
state The immature trichina inhabits voluntary 
muscular fibre, where it is usually coiled into a 
spiral, embedded in granular material and surrounded 
by a cyst-wall, which frequently contains calcareous 
particles (fig 19) These capsules are visible to the 


naked eye as minute white specks Each capsule 
usually contains one trichina, but two, three, and 
even five may be present 

The relation of the two forms is as follows 
When a piece of muscle containing living trichinae is 
taken into the stomach, the capsules are digested 
and the worms set free In two days and a 
half they become mature and pair The embryos 
commence to be born on the eighth day , and the 
female ma> continue to bring forth worms for many 
days The mature worm lives but a few weeks, 
but during this brief life may bring forth a thousand 
or thirteen hundred embryos The young then seek 
for striited muscle fibre, and migrate through the 
wall of the intestine and the subpentoneal tissue 
A few may get into vessels and are distributed by 
the circulation On gaining access to a muscle 
they penetrate the fasciculi, becoming encysted 
about three weeks after the original infection , the 
cyst is said to be in part due to a secretion furnished 
by the trichina After a time the cyst-wall calcifies , 

should the trichina die, the cyst-contents also calcify. 
The duration of life of the worm in the muscle is 
very long, and it even survives for a time the death 
of its host 1 he tnchinje are found most abundantly 
in the intercostal muscles, diaphragm, and laryngeal 
muscles In the limb-muscles they are less abundant, 
and cluster near the union of the muscle with its 
tendon The trichinae so accurately select the 
voluntary muscles that the pharyngeal constrictors 
and upper part of the oesophagus will lodge hundreds 
of them, while the rest of the tube contains none 
Symptoms — Human beings usually acquire the 
disease from eating tnchinosed pork The sym- 
ptoms may be divided into two stages the first 
consists of gastro-intestinal disturbance due to the 
introduction of the parasite , the second corresponds 
to the migration of the worm, and is characterised 
by muscular troubles and febrile disturbance 

The gravity of the symptoms depends upon the 
number of trichmae taken The initial gastro 
intestinal catarrh commences about nine days after 
infection, and lasts usually about a week The 
second stage develops as the intestinal catarrh 
subsides and is characterised by high fever and pain 
in the limbs and muscles, often mistaken for 
rheumatism The muscles sometimes swell, become 
oedematous, and occasionally are partially paral} sed 
In this way aphonia, dysphagia, dyspnoea, trismus, 
and other serious symptoms may result In grave 
cases delirium ensues, the limbs become flexed and 
paralysed, there is excessive diarrhoea, terminating 
m death The duration of the second stage lasts 
four or five weeks In fatal cases, death usuall} 
occurs about the third or fourth week 

At the end of five weeks the migration is usually 
complete, and the tnchince once encysted give nse 
to no further trouble The diagnosis may sometimes 
be established during life by an examination of 
suspected articles of food, or by the detection of 
adult trichinie in the evacuations during the course 
of the disease The most certain plan is to remove 
a fragment of affected muscle and examine it under 
the microscope The muscular symptoms following 
the acute intestinal catarrh are however generally 
sufficient to establish the diagnosis 

Treatment — If it can be at once ascertained 
that tnchinosed food has been taken into the 
stomach, an emetic should be administered without 
delay, followed by a brisk purgative ; this treatment 
should be pursued for several days to expel the 
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worms before they become mature. Calomel alone, 
or combined with scammony or jalap, is recom- 
mended. Even when the young filarise have be^n 
their migrations, brisk cathartics still do good ; but 
the patient’s strength will require support during 
this critical stage by beef-tea, broth, eggs, milk, 
and the judicious administration of wine or brandy. 
As the patient becomes convalescent ordinary 
tonics will be needed. 

Preventive treatment consists in the detection 
and rejection of infected pork rather than .in 
increased care in cooking ; since a temperature 
of 80® C., which is rarely reached in the interior of 
any large joint, is required to destroy the embryos. 
The disease is now rare except in America. Before 
the present stringent regulations obligatory at 
slaughter-houses in Germany, the disease was 
common in that country, where sausages made 
of uncooked ham are largely eaten. 

g. Filaria sanguinis hominis . — This parasite and 
its embryo are separately described. See Filaria- 
SIS. 

IV. Qi^egarinidae (gregarius, from greXf a 
flock). — Fr. Gtigarines ; Ger. Gregarinen. 

Variety : — Coccidium oviforme. See Psorosper- 
mosis. 

V. Rhizopoda a root ; and iroD;, a 

foot).— Fr. kkizopodes\Qtx. Fhizopoden. 

Variety ; — Amccba coli. — See Dysentery. 

J. Bland Sutton. 

H. Montague Murray. 

ENTOZOON FOLLICULORUM.— A synonym 
of the animalcule of the follicles of the skin, other- 
wise named Acarus (Simon), Demodex (Owen), and 
Steatozoon folliculorum (Erasmus Wilson). See 
Acarus. 

ENTROPION {ivy in ; and rp^irw, I turn). — 
A morbid condition in which the eyelid is inverted, 
so that its free margin is directed towards the eye. 
See Eye, and its Appendages, Diseases of. 

ENURESIS in j and o { fp 4 o>y I pass the urine). 
Involuntary discharge or incontinence of urine. 
See Micturition, Disorders of. 

EPHELIS. — Synon. : Sunburn; Fr. Ephilide\ 
Ger. Sonmnjlecken , — This word is applied to pig- 
mentary discolouration of the skin, of a brown, grey, 
or black colour, increased by the stimulus of light 
and heat, as of the sun’s rays, or scorching by fire. 
Two principal varieties of the affection have been 
noted, namely, Ephelis Solaris and Ephelis ab igne. 
See Pigmentary Diseases of the Skin. 

EPHEMERAL FEVER {M, upon? and 
a day). — A mild form of milk-fever, so called on 
account of the rapidity with which it subsides, last- 
ing not more than a aay. See Milk-Fever. 

EPHIDR081S ( iwi , upon ; and I 8 p 6 », I sweat). 
A term signifying a state of sweating, and synony- 
mous with hidrosis. See Sudoriparous Glands. 

EPIDEMIC (iwi, upon; and a people). 

The word * ejndemic ’ is used in two senses : (i) 
As a general ternty the word signifies ‘ common to, 
or affecting a whole people, or a great number in a 
community; prevalent; general* (Webster). It 
is in this sense that the word is used when it is 
applied to the menial, moral, and social phenomena, 
as ^ histance when we speak of * epidemic suicide. * 


(2) As a technical term having reference to disease, 
the word * epidemic ’ is used in’more than one sense 5 
but all emb^y the idea of prevalence beyond that 
which is usual. In its substantive use it implies 
the existence of prevalence ; in its adjectival use 
in connection with the word ‘disease,’ it implies 
the ability to assume prevalence. The employment 
of the word is not limited to diseases which are due 
to contagia. Thus Hecker included dancing mania 
among the epidemics of the Middle Ages, and 
Haeser uses the word in connection with ergotism 
and scurvy. Other writers would limit the use of 
the word to prevalence of a maladv in a locality 
to which it is foreign, thus employing it in con- 
tradistinction to the word ‘endemic.’ Such limi- 
tation would prevent its employment in connection 
with a large prevalence of a disease which in smaller 
quantity is constantly present in the same locality, 
and which is due to conditions inherent in the locality 
or in its population ; and this would be contrary to 
the general acceptation of the term. The essential 
idea of ‘ endemic ’ is the persistence of a disease in a 
locality or people as the result of local conditions ; 
the essential idea of an ‘ epidemic ’ is exceptional 
amount of prevalence irrespective of the question 
whether the disease is in less degree constantly 
existent in the locality. The two words are not in 
complete contradistinction, but only in so far as 
they relate to magnitude of prevalence. 

The amount of prevalence which may be properly 
deemed to constitute an epidemic is necessarily 
dependent on the difference between that amount 
and that which frequently or normally occurs, and 
therefore is dependent upon the effect which this 
prevalence has on the mind. Thus from two to 
three thousand persons, or more, frequently die in 
London in a single year from measles or whooping 
cough or diarrhoea, which are endemic. If the same 
number of deaths occurred from cholera, which is not 
endemic in this population, it would no doubt be 
spoken of as an epidemic. 

It is this effect upon the mind, the terror which 
epidemics have inspired in the past, that has led to 
the wildest speculation as to their cause. The 
mysticism of former ages led to the search for ex- 
planations of the phenomena in extra-mundane 
conditions ; and older writers tell of celestial 
pxirtents, observed or believed to have been ob- 
served, which were currently accepted as presaging 
disaster. Later, ‘ pxirtents ’ gave way to ‘ precursors,’ 
and it was thought that the earlier epidemics of 
malignant cholera which invaded Europe were 
OTeceded by unusual prevalence of ‘ fevers ’ and 
diarrhceal disease ; but still later study has failed 
to find evidence of unusual behaviour of disease 
generally, preceding or accompianyin^ a particular 
epidemic, such as would afford indication of the 
existence of an ‘ epidemic constitution ’ which 
rendered piopulations liable to attack. Exp)erience 
of epidemic disease due to the contagia early 
demonstrated one mode of its distribution— the 
contact of the sick p)erson with his fellows, or their 
contact with such articles as clothing with which he 
had been intimately associated. The existence of 
a contagium was thus assumed, but the ability of 
certain contagia to operate simultaneously upon 
numerous persons at long distances and over 
wide areas was not then capable of explanation. 
Difficult]^ undoubtedly resulted from the fact that 
communicable diseases of which the faelhods of 
diffusion were not ail identical were not disUngiiished 
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from each other Even in our own time the con- 
fusion between enteric fever and typhus led to 
perplexity ; hence an ability to understand the 
phenomena of epidemics was dependent in the first 
instance upon a more prease knowledge of the 
nature of the maladies concerned 

The epidemics of cholera during the nineteenth 
century gave much opportunity for studying the 
causes of cholera under conditions particularly 
favourable for this purpose The visitation of 
England by cholera in 1848 enabled the behaviour 
of the disease to be better appreciated than was 
possible in Eastern countries in which the disease 
IS endemic ; and as a result the important fact 
became manifest ftiat water contaminated with 
cholera-dejecta possessed an enormous ability to 
cause that disease among persons who drank it 
This one observation has done much to establish a 
method of inquiry which has been successfully 
utilised in subsequent investigations, and to dispel 
the mysticism which previously shrouded the study 
of epidemiology In this connection the names of 
Snow and Simon will be held in grateful remem- 
brance In this instance water only was found to 
be the means of communication of the disease. 
Similar observation as to diphtheria and scarlet 
fever has not only included milk as a vehicle of 
contagion, but has raised larger questions as to the 
source of contamination, and has through the 
inquiries of W H Power and Klein taught that 
animal life other than human must be considered in 
seeking an explanation of epidemic disease in man 
In these inquiries, methods of research widely 
different have been utilised Inquiry in this field 
has in the main been based upon differentiation 
between the ciicumstances of those attacked by a 
disease and of those who have not been attacked, 
with eventual discovery by this means of a particular 
channel by which disease has been conveyed All 
such inquiry has assumed the existence of a specific 
entity causing disease, but no further proof of its 
existence was obtainable by this method than that 
atiorded by the evidence of its operation Inquiry 
in the laboratory has been directed to the identifi- 
cation of this entity, to obtaining knowledge of its 
nature, of the manner in which it obtains entry 
to the animal body, of the conditions upon which 
the resistance of this body to its invasion depends, 
and of the means by which it can be communicated 
from one human body to another, with or without 
an intervening invasion of other animal bodies 
Other study of epidemic disease has had as its 
basis the consideration of statistics, the counting of 
the number of persons who have died from the 
particular cause, and (more recently) of the number 
of persons who have been attacked, so far as the 
symptoms to which this cause has given rise have 
enabled the disease to be identified Study of this 
sort has shown that some epidemic diseases are 
seasonal m their prevalence ; that while this ability 
to spread is unaoubtedly affected by such circum- 
stances as are incidental to man, some natural con- 
ditions have m paramount degree determined the 
pevalence of the disease, and its ability to spread 
beyond the limits of the area in which it is enaemic 
and to manifest for a time its infective ability over 
wider areas. Along with regular variations m 
prevalence in each successive year, dependent 
apparently in their degree upon climatic conditions, 
which have been especially studied by, Longstaff, 
are the larger variations over longer periods which 
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cause the greater emdemics or pandemics. These 
also maintain, as Whitelegge has shown, a tendency 
to rhythmical behaviour 

More recently, examination of the figures obtained 
by notification of infectious diseases in London 
has shown seasonal variation m age-incidence and 
seasonal variation m fatality (case-mortality) , these 
facts support the view enunciated by Whitelegge 
that there is, from time to time, a change in the 
quality of the virus, enabling it to invade at one 
period more resistent persons than at another time, 
and to be more destructive of the individuals invaded 
at one time than another {see Periodicity in 
Disease) The circumstances underlying these 
changes are not yet understood, but the more precise 
study of epidemic disease which is possible at the 
present time must increasingly add to our knowledge 
of Its causes, and is already showing that for explana- 
tion of the behaviour of such disease, regard must 
be had to the changes to which the virus is subject 
owing to varying conditions, meteorological and 
telluric, and to passage through animals other than 
the human ; moreover the channels of communi- 
cation to man are not yet all known. 

Shirley F. Murphy 

EPIDEMIC DROPSY — Dkscripiion and 
Geographical Distribution —In the cold sea- 
son of 1877-78 an epidemic of a disease, whose most 
constant feature was dropsy, appeared m the southern 
suburbs of Calcutta It died out as the hot weather 
set in, reappeared over an extended area in the cold 
months of 1878-79, and subsided in the hot season 
of 1879 A second recrudescence occurred in the 
cold season of 1879-80 over a wider area of the town 
and suburbs, and the disease finally disappeared m 
the hot season of 1880 An outbreak 01 the same 
kind appeared at Shillong on the Khasia Hills, in 
Assam, at Dacca and in some tea-gardens of South 
Sylhet, in 1878-79 , and a similar epidemic broke 
out m the island of Mauritius in November 1878, 
and continued to prevail until April 1879, when it 
disappeared No similar outbreak has been observed 
in Bengal or Mauritius before or since Epidemics 
have occurred in some parts of tropical Asia and 
America and on ships trading in or with the tropics, 
of which dropsy was a prominent symptom, but 
these have been described as outbreaks of beriben. 
See Beriberi 

Epidemiology — The Calcutta outbreak was 
the centre from which the others were exported. 
The exportation took place by means of travellers 
and labourers proceeding to tea-gardens and sugar- 
plantations. The disease restricted itself mainly to 
the classes among which it first appeared Its power 
of diffusion was weak and process slow, but per- 
sonal intercourse was evidently the mam instrument 
of extension. Social conditions seemed to have less 
influence than domestic in spreading the disease* 
Its subsidence in the hot ana wet months and pfc- 
valence in the cold were well marked in ^ng^ 
but seasonal changes did not affect its wax, con-* 
tinuance, and wane in Mauritius. Natives mod hal£t 
castes were the exclusive sufferers, Europeans b^og 
exempt Men were seised in larger proportion than 
women , children were susceptible, am among them 
sexual liability was equal. Distribution was unequal^ 
particular houses or groups of houses sltowl^ an 
excess of cases. Insanitary conditions did not soem 
to determine inddence. Medicsl men, who had 
served in the Madras famine of 1876-77, recognised 
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the disease as similar to that which they had met 
with in the famine-tracts. 

Symptoms. — The appearance of the dropsy was 
usually preceded by fever, disturbance of stomach 
and bowels, burning and pricking of skin, and deep- 
seated pain in body and limbs. The pyrexia was 
mild and remittent in type, the temperature ranging 
from 99° to 101° F. In many cases an urticarial, 
scarlatinal, or morbilliform rash was observed. The 
lower extremities first swelled, and in bad cases 
anasarca of the trunk and upper extremities, seldom of 
the face, appeared. Effusion into serous cavities and 
oedema of the lungs sometimes occurred, giving rise to 
dyspnoea ; and diarrhoea and mild dysentery were 
observed in some cases. Anaemia and emaciation 
were constant features. There was no enlargement 
of the spleen, and albuminuria was very rare. No 
anaesthesia, paralysis, or other symptom of multiple 
neuritis was observed. The illness was apt to be 
prolonged, and the death-rate was from 2 to 8 per 
cent, of attacks. Sudden death from cardiac and 
pulmonary complications sometimes took place. 

Diagnosis. — The only disease with which a 
dropsy of this kind occurring epidemically might 
be confounded is beriberi ; but both epidemiology 
and symptomatology present numerous and striking 
points of difference. The bacteriology of neither 
disease has as yet been worked out. 

Treatment. — Diaphoretics, diuretics, cardiac 
stimulants, and in later stages chalybeates and tonics, 
with careful dieting and nursing, were found to be 
the most satisfactory means of treatment. 

Kenneth Macleod. 

EPIDEMICS, Occurrence of. — See Periodi- 
city IN Disease. 

EPIDIDYMITIS (^iTi, upon ; and SiSv/uos, a testi- 
cle). — Inflammation of the epididymis. See Testes, 
Diseases of. 

EPIGASTRIC PAIN. — Thestructures whichnor- 
mally occupy the epigastrium or ‘ pit of the stomach ’ 
are the greater part of the stomach, a small portion 
of the liver, and more deeply a part of the pancreas, 
the aorta giving off the coeliac axis and superior 
mesenteric branch, the inferior vena cava, the veins 
forming the commencement of the portal vein, the 
receptaculum chyli, and the solar plexus. 

Abnormal sensations specially referred to the 
epigastrium are generally associated with disorders 
of the stomach (see Stomach, Diseases of). Less 
frequently they may be associated with disorders of 
the abdominal wall and other parts just enumerated. 
Not infrequently they are accompanied by superficial 
or deep tenderness. An unpleasant sensation at the 
pit of the stomach accompanies nausea ; while vio- 
lent vomiting or retching causes considerable pain 
or aching in this region. Sometimes the pain is situ- 
ated deeply, or shoots towards the back. This may 
depend upon disease affecting the posterior wall of 
the stomach, pancreatic disease, aneurysm, or other 
causes. A sensation of tension or draggir^ pain is 
sometimes experienced just below the ensiform car- 
tilage in cases where the diaphr^m is much dis- 
placed downwards, as from extreme emphysema, 
abundant accumulation of fluid or air in the pleura, 
pr extensive pericardial effusion. A deep pain is 
not un(»mmonly referred to the epigastrium in cases 
of Addison’s disease, and also in those of pernicious 
ima^mia. Probably this is connected with the sym- 
pathetic plexuses. Frederick T. Roberts. 


EPIGASTRIC PULSATION.— Pulsation is not 
uncommonly felt in the epigastrium. When situated 
at its upper part, just below the ensiform cartilage, 
it depends upon the heart, usually its right side, 
being due either to shortness of the sternum, dis- 
placement of the heart, or temporary distension or 
permanent enlargement of its right cavities. Very 
often a pulsation is felt and sometimes even seen, 
due to a pulsating aorta, especially in thin and 
anaemic subjects ; and an impulse from this vessel 
may be transmitted through an enlarged pancreas, 
or through an abscess of the liver. Occasionally 
an impulse in the epigastrium is connected with an 
aneurysm, either of the aorta or of one of its branches. 
A pulsation in this region has Wso been attributed 
to regurgitation of blood from the right auricle into 
the inferior vena cava and hepatic veins, in cases of 
tricuspid incompetency. A murmur may sometimes 
be heard in the epigastrium. Usually this is a con- 
ducted cardiac murmur, but occasionally it depends 
on an aneurysm. 

Frederick T. Roberts, 

EPIGLOTTIS, Diseases of. — See Larynx, 
Diseases of. 

EPILEPSY (Greek, a seizure, 

from to seize upon). — Synon. : Falling 

Evil, Falling Sickness ; Lat. Morbus sacer^ morbus 
comttialis^ morbus caducus\ Ger. Fallsucht \ Fr, 
Epilepsie. 

Definition. — A disease characterised by recur- 
ring attacks of sudden brief disturbance of the cere- 
bral functions, generally causing the patient to fall 
to the ground, whence the old English name. The 
effects of the disturbance of the brain vary. When 
intense it involves the motor centres and there is 
convulsion ; when slighter there may be only a 
moment’s unconsciousness, with or without a fall. 
In the slightest form there is only impairment of 
consciousness, without actual loss, but often attended 
by some sensory disturbance. 

A£tiology. — Epilepsy is a self-perpetuating dis- 
ease, each attack leaving behind it a disposition to 
the occurrence of similar attacks, in consequence of 
the fact that all brain-activity has a residual effect, 
facilitating the recurrence of the same functional 
action. Hence, we must look to the exciting cause 
of the first fit for that of the disease. But often no 
exciting cause can be traced, and when an apparent 
cause can be ascertained it is often too trifling in 
character to be a suflicient explanation of so great a 
departure from the normal state. It is evident that 
the chief cause of the disease, in most cases, is an 
inherent disposition of the cerebral centres to the 
discharge of energy in abnormal form. The exciting 
cause, when one can be traced, acts only as does 
the spark which produces the explosion of gun- 
powder, the essential cause of which is the chemical 
composition of the explosive agent. The constitu- 
tion of the brain is such as to make possible an 
instant energetic release of nerve- force in normal 
circumstances, and apparently a slight difference 
from the normal conditions permits its sudden libera- 
tion without adequate cause and in a form different 
from that which occurs in health. The conditions 
which predispose to the disease are therefore of chief 
importance in its causation. ^ 

. Sex, — Females suffer rather more frequently than 
males, the proportion being as 13 to 12. 

Heredity, — Nearly one half of the cases of epilepsy 
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in which the family history can be properly ascer- 
tained are found to present epilepsy or insanity in 
antecedents or collaterals Other diseases of the 
nervous or general system are not met with m 
sufficient frequency to justify us in attaching weight 
to them as indications of a predisposition. But 
epilepsy and insanity seem to be interchangeable, 
and are met with in such frequency (considering 
that ascertainable family disease always fells short of 
the truth) as to justify the inference that m more 
than half the cases the disease is the result of a con- 
genital disposition which is transmitted through the 
parents Females present hereditary taint more 
frequently than males, the difference between them 
being about 6 per cent Inheritance is more fre- 
quently from the mother’s side than from the father’s, 
but in the former females are in considerable excess 
of males, and in the latter case males constitute a 
consideiable majority Occasionally the number of 
members of a family who have suffered is large. 
Instances of five or six cases are not very rare, and 
the writer has met with eleven and even fourteen 
cases in one family Hysteria and neuralgia do not 
occur with sufficient frequency in the families of epi- 
leptics, compared with others, to make them signi- 
ficant Nor IS there evidence that any morbid 
constitutional state, outside the nervous system, 
involves a disposition to epilepsy The influence of 
syphilis seems to be exerted solely through the pro- 
duction of organic disease of the brain, and most 
cases of recurring convulsions due to it are thus 
produced In a few cases of inherited syphilis the 
hindered general development has seemed to induce 
the disease 

— Three quarters of the cases of epilepsy begin 
under twenty years of age , more than one quarter 
under ten , and nearly one half between ten and 
twenty Only 15 per cent begin between twenty 
and thirty, and only 6 per cent in the next ten years, 
and the percentage progressively lessens m each 
succeeding decade No less than a quarter of the 
cases commence during the four years, twelve to 
sixteen inclusive The excess of females is greatest 
in infancy and at puberty, but is distinct until thirty 
years of age, after which males are in excess 

Heredity has not much influence on the age at 
which epilepsy commences The cases in which it 
can be traced are about 3 per cent less between 
twenty and thirty, and 10 per cent less in the cases 
over forty, than in those under twenty, but they 
occur up to quite late life 

Exciting Canines — A reasonable exciting cause 
can be traced only in less than half the cases, rather 
more frequently m males than in females, but with 
equal frequency m the two sexes under ten 

Infantile Causes —The cases commencing in 
infancy fell into three classes as regards causation 
I In the majority of the cases the fits begin as 
‘dentition convulsions,’ as they are called, com- 
mencing as slight general attacks durmg the period 
6f the first dentition and coinciding with the back- 
wardness m teething and generally also m walking 
which indicates rickets In some cases the attacks 
go on through childhood to adult life, increasing m 
severity ; in others an interval of a few years occurs 
after the cessation of the infantile convulsions, which 
must be regarded nevertheless as exerting an 
influence disposing to the subsequent fits In at 
least one tenth of the cases of epilepsy such a rela- 
tion to these mfantile convulsions, continuous or 
intermittent, can be traced. It is known that such 
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convulsions are really due to the effects produced 
upon the brain by the general retarding influence of 
rickets The functional development of the lower 
reflex centres is more advanced than that of the 
higher cortical centres which should control them. 
The hindrance to development tells most on the 
centres which are least advanced, and so the effect 
IS to induce an abnormal deficiency of control, a 
relative insubordination of the lower centres, which 
gives rise to the common phenomena of laryngismus 
stridulus and convulsions This connection with 
rickets is of great importance because the latter is to 
a large extent preventible, and therefore a certain 
proportion of cases of epilepsy could be also pre- 
vented These cases are distinguished by the slight 
and general character of the early convulsions 
2 In a much smaller class the initial convulsions 
in infancy are of great severity, often repeated, 
and either unilateral or beginning on one side, on 
which power is often lessened, sometimes consider- 
ably In these cases the convulsions indicate the 
occurrence of a local cerebral lesion, due to injury, 
to local polio-encephalitis, to venous thromlxisis, 
or even venous haemorrhage, and often occur during 
conditions of general weakness, such as exhaustion 
from diarrhcea or an acute specific disease, or durmg 
whooping cough Sometimes they come on in 
apparently healthy children during hot weather, like 
polio-myelitis The convulsions often recur through 
life, but are distinguished by unilateral commence- 
ment, sometimes by limitation to one side, and 
often by traces of hemiplegia These are cases of 
‘ organic epilepsy ’ 3 In a third class of cases 

there have generally been convulsions during the 
first two or three days of life, and birth was difficult, 
under conditions to make probable the existence of 
some cortical injury to the brain, such as haemor- 
rhage on the surtacc Such cases are often attended 
by bilateral weakness or clumsiness of the limbs 
and by some mental defect 

Mental emotion — bright, some form of excite- 
ment, or intense anxiety, is alleged as the cause of 
the first fit in no less than one third of the cases in 
which the exciting cause can be ascertained Of 
these, fright is by far the most common, a fact 
which IS not surprising when we consider how 
potent is the influence of alarm on the motor 
centres of an animal, as manifested by the instant 
energetic movement to escape from danger, or the 
conspicuous tremor if no escape is possible It 
seems to be more effective in females than males, 
especially after childhood The first fit may occur 
immediately, or only after an interval of some hours 
or days Hereditary predisposition often exists 
Anxiety is effective chitfly m the second half of 
life, and is more frequently to be traced in males 
than females 

Traumatic causes — A blow or fall on the head 
is not rarely the exciting cause of epilepsy which is 
apparently idiopathic, as well as of the oigamc 
form in which there are signs of local injury. 
Sometimes the first fit occurs immediately, more 
often after an interval which rarely exceeds a 
month Exposure to the sun is a cause winch is 
often alleged, but the cases are few m which it can 
reasonably be regarded as effective, and m most of 
these the exposure and first fit occuned in tropical 
climates. 

Acute diseases may cause recurring convulsions 
by the mechanism of an organic lesion of the biain> 
probably thrombosis, of which such cases ^•present 
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subsequent evidence. But in many cases the first 
convulsion, which led to the recurring attacks, 
occurred without any evidence of organic mischief, 
apparently from the influence of the toxic blood- 
state on the brain. In the majority of such cases 
the acute specific disease was scarlet fever, and this 
independently of dropsy or renal complications. 
This is a remarkable feet, taken in conjunction with 
the circumstance that scarlet fever may be followed 
by optic neuritis apart from any other cause than the 
blood-state. Influenza often intensifies the disease 
when it existed before, but it does not usually 
induce it. 

Reflex causes are chiefly confined to the gastro- 
intestinal system, e.g. an indigestible meal or the 
irritation of intestinal worms. Convulsions thus 
induced may recur and persist after the cessation of 
their exciting cause. In the cerebro-spinal nerves, 
irritation is very seldom effective. A few cases are 
on record in which a peripheral injury to a Jimb 
led to convulsions banning in the part, but they 
are too rare to be of practical importance, esjDecially 
when due account is taken of cases in which this 
apparent effect turned out to be only an excitant 
of convulsions really due to the influence of organic 
brain-disease. 

Miscellaneous causes, which are met with in rare 
cases, need only be mentioned. Asphyxia is one 
which is occasionally distinct. Chronic alcoholism 
is certainly a cause of epilepsy, but presents the 
characteristic that the fits almost invariably follow 
a period of alcoholic excess. Other forms of blood- 
poisoning, from lead, from chronic renal disease, 
perhaps from tobacco, seem to be rare causes. 
Attacks are often ascribed to deranged menstrua- 
tion ; the common disturbance of the nervous 
system at the time of the ‘ periods ’ often induces an 
attack in persons otherwise predisposed, but there 
is no evidence that it has a aefinite causal relation 
to the disease. The frequency with which the 
disease commences at the time of puberty should be 
noted in this connection, because the hope con- 
stantly entertained that the disease, previously 
estabUshed, will cease when regular menstruation 
occurs, is wholly illusory. 

Symptoms. — The symptoms which manifest the 
paroxysmal disturbance of the brain differ very 
much in severity, and are variously designated 

* fits,’ ‘ attacks,’ ‘ seizures,’ ‘ faints,’ ‘ turns,’ * sensa- 
tions,’ and, in America, ‘spells.’ The friends are 
sometimes anxious to conceal from the patient the 
nature of the disease, and carefully avoid the term 

* fit,’ which should therefore be avoided unless it is 
known that the patient is already familiar with it. 
The attacks may be divided into three classes, 

(1) severe, or ‘ major ’ attacks, the * grand mar of 
the French, attended with tonic and clonic spasm j 

(2) slighter attacks, which may be termed medium, 
in which there is loss of consciousness and slight 
spasm, brief general rigidity, or local clonic spasm 
in cases of ‘ organic * epilepsy ; (3) slight or minor 
attacks, the ^ petit maV of the French, in which 
there is only loss of consciousness, and sometimes 
merely its impairment, attended by some charac- 
teristic sensation. In all forms with unconscious- 
ness the loss may occur at the very onset, and the 
sufferer is then unaware of the attack until it is 
over. ^ Often, however, consciousness is only lost 
after -ft has been influenced by the commencing 
prouess of * dischaige ’ in the brain, the perception 
of irliM> constitutes the warning of the fit, or the 


‘ aura ’ (a term dating firom the time of the Greeks, 
when a vapour was supposed to ascend from the 
periphery and to produce the initial sensation). 

Severe Attacks. — Precursory symptoms, or 
prodromata, are sometimes noted for a few days or 
hours before, sometimes consisting of the recurrence 
of the slightest form of minor attack, sometimes 
sudden starts, or a headache, or unnatural appetite, 
or some change in the aspect or manner which is 
recognised by the friends. 

Warning . — The study of this is important 
because, when present, it indicates the part of the 
brain in which the process of discharge commences. 
In organic epilepsy, and in rare cases of idiopathic 
epilepsy in which there is local instability, the com- 
mencing fit produces spasm or sensation in one 
limb or a sensation referred to one of the special 
senses. In the attacks of the idioj>athic form the 
sensations are more general in their character and 
relation, and are extremely variable. Some warn- 
ing is present in more than half the cases of epilepsy. 

Vertigo is one of the most common, and may 
consist in an apparent movement of the body or of 
external objects. But it should be observed that 
the term ‘giddiness’ is constantly employed by 
patients to designate a mere sense of mental con- 
fesion without any sensation corresponding to 
vertigo. The sensation, when definite, may be 
explained by the inequality of the discharge in the 
two hemispheres of the brain, since it may be 
accompanied or replaced by corresponding move- 
ment. A deviation of the head to one side is ex- 
tremely common at the commencement of the fit, 
and sometimes occurs before the patient loses con- 
sciousness. It is occasionally accompanied by a 
visual aura, such as lights or objects before the eyes, 
which move towards the side to which the head turns, 
and the patient may seem compelled to follow them. 
The turning of the head may be attended by that ol 
the whole body, and sometimes a patient will turn 
round two or three times before falling. 

An epigastric sensation is another common 
warning, generally indescribable in character, and 
often ascending to the throat, where it causes a 
sense of choking, or to the head, and in either case 
(quickly followed by loss of consciousness. Some- 
times there is a sense of distinct nausea, and occa- 
sionally the sensation is actual pain at the epigas- 
trium which usually remains there until conscious- 
ness is lost. 

Cardiac and other sensations are less common. 
A sudden pain at the heart, or a sense of distress, 
or violent palpitation may be experienced. The 
sense of pulsation may become instantly general, or 
there may be a sudden feeling of a rushing from all 
parts of the frame upwards to the head, described 
as a ‘ rush of blood,* but purely sensory, without 
any evidence of vascular disturbance. Various other 
feelings of bilateral character are sometimes de- 
scribed, some passing upwards from the legs, others 
from the spine. 

Cephalic sensations are not uncommon — sudden 
intense pain, a sudden sense of heaviness or fulness, 
and sometimes a peculiar sensation of something 
turning rapidly within the head which may be called 
‘cephalic vertigo.’ 

Psychical warnings are commgn, especially before 
minor attacks. It may be a sudden emotion, usually 
of fear, sometimes of horror, sometimes of intense 
conscioosne^ of wrong-doing. In the cases in which 
fear is described^ the patient may turn away or even 
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run away, before falling in the fit ; and the same 
action IS met with when there is no remembered 
warning A peculiar ideational state is not un* 
common, especially in slight attacks a feeling of 
being in a dream, often with an impression that 
the surroundings are unfamiliar, although really 
well-known, or a sensation of having been in the same 
circumstances at some preceding time Rarely there 
is a sudden vague feeling of intense mental activity 

Special-sense warnings are also common An 
olfactory aura is occasionally met with — a sudden 
momentary smell, generally unpleasant. A sense 
of taste proper is very rare, mOst of the warnings 
described as ‘taste’ being really of flavour, ne smell. 
In some cases of minor epilepsy there is smacking of 
the lips during the attack, sometimes following a 
conscious dreamy state, and Hughlings Jackson has 
described a case m which this was due to an organic 
lesion of the uncinate convolution, to which the 
centre for smell is referred Visual sensations are 
common There may be an image of a ball of light 
or of sparks, often coloured, or a flash of light or 
colour Yellow, red, and blue are the colours most 
commonly seen Occasionally the sensation is more 
elaborate — a definite vision of a person or a scene 
The object may seem to move towards one side, 
and the patient feel compelled to follow it, with 
resulting rotation of the head, both evidently due to 
an initial discharge in the opposite hemisphere 
Loss of sight IS an occasional aura, usually im- 
mediately followed by loss of consciousness Less 
commonly there is an apparent diminution or increase 
in the size of objects actually seen, or of visionary 
spectra 

Auditory warnings are not infrequent They vary 
extremely in character— hissing, rushing, whistling 
sounds, or sometimes a sudden explosive crash 
The sound may be more elaborate, as that of bells 
ringing, and even a distinct musical note Rarely 
there is a sound of spoken words The sound heard 
may increase in loudness until consciousness is 
lost More often, sounds actually heard seem to 
become fainter and inaudible, sometimes in asso- 
ciation with corresponding dimness of sight An 
auditory aura is often associated with vertigo, and 
with conscious deviation of the head, and even with 
a sense of compulsory rotation to the side to which 
the sound is referred — associations which are easily 
intelligible 

Convulsion, — In an attack of ordinary type there 
is at first general tonic spasm, fixmg the limbs in an 
unnatural posture, the head turned to one side, the 
arms semi-flexed at the elbows, wnst-jomts, and 
fingers, and the legs extended The spasm, as it 
comes on, forces the air out of the thorax, and often 
simultaneously involves the larynx , a Strange 
screaming cry results The rigid tonic spasm is 
intense, and changes little during the time it lasts, 
half a minute or so, which always seems to the 
bystanders much longer The fixation of the thorax 
arrests respiration, and the face becomes first con- 
gested and then livid. When the patient seems at 
the point of death, the tonic rigidity presents vibra- 
tions, at first so fine as only to be felt, afterwards 
greater and visible ; and the change increases until 
remissions of spasm progress to intermissions, and 
the movements consist of violent general shock-like 
contractions, corresponding in seat with the chief 
tonic spasm. This form of convulsion effects an 
interchange of air in the lunp, and the cyanosis 
lessens, but saliva is fttitlied out between the lips. 


often blood-stained in consequence of the tongue 
having been bitten. Occasionally the spasm is 
^ flexor in the lower limbs, and also in the arms. 
Rarely the arms are extended as well as the legs* 
usually m fits of moderate seventy The violence 
of the spasm may be so great as to cause subcora- 
coid dislocation of the shoulder. In rare cases the 
muscular contraction preponderates in the depressors 
of the lower* jaw, and dislocation may occur. 
The spasm of the masseters may be so violent as 
to break the teeth. Biting of the tongue generally 
occurs during the clonic stage, the tongue being 
jerked towards the side most convulsed, and caught 
at the edge between the champing jaws, unless 
something is placed between the teeth to prevent 
their approximation Rarely the tongue is bitten 
in ‘ medium ’ fits, which consist only of tonic spasm, 
being pushed to one side before the jaws are brought 
together. Vanous forms of convulsion are met with 
which deviate from the type, as for instance general 
fine tremor added to the tome spasm, but not 
superseding it as does typical clonic spasm , pro- 
longed tonic spasm, often with general flexion of 
the limbs, without succeeding clonic spasm , or 
general convulsion consisting only of clonic spasm. 
But all these atypical forms are rare in severe attacks 

The fits due to an old organic lesion commence 
by local spasm at the extremity of one limb, or in 
the face, which is generally clonic It may remain 
local or become general, and in the latter case it 
usually changes, in severe attacks, to tome spasm 
which runs the course already desenbed. Occa- 
sionally It involves one side gradually, and ceases 
there when the other side becomes involved 

When the spasm is severe, the patient is usually 
unconscious and cannot afterwards remember the 
sensation which attended it. If the affection of con- 
sciousness IS less, and a sensation can be afterwards 
recalled, it is usually greatly in excess of the spasm 
When the arm is only slightly rigid and hanging by 
the side, it may feel as if it were twisted up and 
almost wrench^ off. This is evidently the result 
of the cerebral process and not of the actual muscular 
contraction 

The pupils become quickly dilated in severe fits, 
but sometimes present afterwards a curious oscillatory 
contraction and dilatation Reflex action is abolished 
after a severe fit for a minute or so , after this the 
deep reflexes are found to be excessive In fits in 
which the head deviates strongly to one side, it is 
generally found that there is an excessive knee-jerk 
and foot-clonus on the side towards which the head 
turns, evidence of more intense convulsion on that 
side Micturition is not uncommon dunng a fit, 
and is almost constant in some patients ; in others 
It never occurs This, t<^ether with the feet that 
the urine is often expelled with energy, suggests 
that It IS not the simple result of unconsciousness, 
but is due to an extension of the spasm to the bladder. 
This IS also true of the evacuation of the ^wdS|K 
which is less common. ^ 

^ Vascular System,— heart’s action issetdoBI 
disturbed at the onset of an attack. Neither feUme 
of the pulse nor pallor of the fece has been perceived 
when an opportunity for observatton has ocemt^ 
This is true of both slight and severe attacks. In 
several slight attacks the wnter has hm atde to 
watch the condition of the retinal vessels, whi^ 
was unchanged. As musculat spasm devdopa, the 
pulse becomes more frequent «md strong, becoming 
feeble towards the close of the attack. * 
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Excitation * — It is not common for epileptic attacks 
to be immediately induced by any exciting cause, 
but minor attacks are sometimes produced by a loud 
startling noise. A minor attack has even been 
known to be constantly excited by an unpleasant 
smell, or by sudden exposure to bright light. An 
instance of the latter was seen in a patient whose 
fits commenced by a blue light before the eyes, the 
result of initial discharge in the visual centre. In 
extremely rare cases, slight convulsive attacks may 
occur on first moving after rest, and so may minor 
attacks consisting of vertigo. In organic epilepsy 
there is sometimes a peculiar susceptibility to the 
attempt to obtain a ‘deep reflex * (the knee-jerk, or 
foot-clonus) in the limb in which the attack begins. 
Anything resembling the induction of fits by stimu- 
lation of the skin, as in the guinea-pigs rendered 
epileptic by Brown-S^uard, is extremely rare in 
man. 

Arrest * — The commencing fit may be arrested by 
a strong cutaneous impression. Thus in cases in 
which the convulsion, or a sensory aura, commences 
spontaneously in a limb, if a ligature can be promptly 
applied above the part in which the commencing fit 
is felt, the latter may cease at the ligature. A tape 
on the arm with a slip-knot often enables this to be 
speedily effected. The cutaneous impression seems 
to act on the sensory centres of the brain in such a 
manner as to cause the inhibition of the discharge in 
the related motor centre. The procedure (which has 
been employed for centuries) is effective even when 
the cause of the discharge is a tumour of the brain, 
a fact noted a hundred years ago, which precluded 
once for all the Opinion that local commencement 
indicated a local peripheral cause of convulsion. 
The general convulsions of idiopathic epilepsy can 
seldom be arrested. Sometimes however they may 
be cut short by an energetic muscular movement, as 
by walking about the room, or by a strong sensory 
impression such as is caused by a mouthful of table 
salt, or even by ‘ smelling salts. ’ Energetic stimu- 
lation of the vascular system (as by nitrite of amyl) 
is also occasionally effective if the warning gives 
sufficient time. 

Conditions after Attacks . — After a severe attack 
the patient usually goes to sleep for some hours, and 
may wake up well. He may quickly or slowly re- 
gain a normal state. If there is not sleep there is 
commonly severe headache for a time. For some 
hours after a convulsive fit the patient is feeble, and 
this muscular weakness is especially distinct when 
the attack has been unilateral. It then constitutes 
what has been called ‘post-epileptic hemiplegia,* 
and is ascribed to the exhaustion of the nerve- 
elements by the discharge. Sometimes a similar 
weakness is met with when there is no convulsion, 
but only a sensory discharge, causing tingling in the 
limb. The loss of power is then transient and 
apparently due to inhibition of the motor centre by 
the dischai^e in the related sensory structures. 

Vomiting sometimes follows a fit, immediately or 
after an interval. When it occurs before conscious- 
ness is Trained it is a source of danger to life, 
because, if the patient is lying on his back, food 
brought up from the stomach may fall back into the 
lai3mx and cause suffocation. In such cases it is 
im^rtant to warn the friends always to place the 
patient on his side. 

Automatic actionst having the aspect of volition, 
butv evidently unconscious and not afterwards re- 
membered, often follow slight or moderate attacks. 


They are not seen after really severe attacks, which 
leave the whole system too exhausted for any 
manifestation of activity. A slight attack may be 
immediately followed % fumbling with the hands, 
undressing, or random remarks, which gradually 
cease as the patient regains a normal state, some- 
times the automatic action is more ordered and pur- 
posive. A patient may pocket any objects near him, 
and afterwards be astonished to find them in his 
possession. The remarks uttered are often such as 
to indicate a sense of resentment of what, no doubt, 
seems uncalled-for attention, and this tone is some- 
times translated into action. A person who has 
assisted a patient out of the danger to which such an 
attack may have exposed him may be violently 
attacked. Other acts of violence occur ; one woman 
threw her baby down a flight of stairs. Many 
crimes have certainly been committed in this post- 
epileptic stage. It seldom lasts long ; after a quarter 
or half an hour the patient regains his usual condition. 
It occurs in only a minority of cases, but in some 
patients it is frequent, and naturally causes apprehen- 
sion. It occasionally lasts longer, for several hours, 
but not often with violence. A carman, after a 
slight attack, drove his van from one end of London 
to the other, and found himself to his astonishment 
many miles from his destination. In these cases 
there is a peculiar mental state which cannot be 
afterwards revived. It is often difficult to believe 
that a patient is not in a natural mental condition 
except for some difference of manner which is recog- 
nised by those who know him. 

Post- Epileptic Hysteria . — In patients who are of 
the age and sex which involve a tendency to hysteria, 
the post-epileptic action often takes the form of con- 
vulsions of hysterical character. There are the 
common co-ordinated movements, sometimes with 
opisthotonos, and wild action of the limbs, often a 
prolonged tremulous clonic movement ; there is no 
apparent consciousness, but the aspect of the move- 
ments is such as might be caused by the will. They 
may continue for a quarter or half an hour or longer, 
unless cut short by the means which arrest such 
attacks, and are evidently due to the action of 
cerebral centres which are insubordinate in con- 
sequence of the loss of the control of the highest 
centres. Such hysteroid sequelae are especially 
frequent after slight attacks of epilepsy, sometimes 
so slight as to be unnoticed. The patients who are 
subject to such recurring hysterical attacks, extending 
over many months or years, are generally found to 
have also slight attacks of minor epilepsy, without 
this sequela, and often to have had, at some time, 
epileptic attacks of more severe character. Those 
who are the subjects of this combined attack some- 
times present pure hysteroid convulsions, which help 
to complicate the diagnosis. But if the probability 
of an epileptic element underlying the hysterical 
attacks be borne in mind, and the features of the 
seizures be carefully ascertained, there will seldom 
be real difficulty in the diagnosis. These attacks 
present the nearest approach met with in this country 
to the ‘ hystero-epilepsy ’ of the French. Here, 
pure hysterical attacks never present any close resem- 
blance to the features of the true epileptic fit. 

Turning on the face is an occasional post-epileptic 
action which is of considerable importance on 
account of its danger to life. It occurs when the 
fit is over, and cannot usually be associated with 
any tendency to turn at the onset of the attack. 
Its danger is due to the fact that it is common after 
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severe fits, as well as those of moderate seventy, 
which occur during sleep, and that it involves the 
risk of suffocation — the post-epileptic coma being 
too profound to permit the asphyxia to rouse the 
sufferer It may be safely said that, whenever a 
patient is found dead in bed with the face against the 
pillow, death has been due to epilepsy, although 
the existence of the disease may have been un- 
known. 

Temperature , — A single fit has no appreciable 
effect on the temperature, but a succession, m the 
status epilepHcus, may raise it several degrees, a 
symptom of serious significance Under the same 
circumstances there may be considerable loss of 
body-weight Minute extravasations in the face, 
from the vascular strain of severe tonic spasm, are 
sometimes produced, and occasionally a conjunctival 
vessel gives way Haemorrhages within the eye are 
unknown, and it is extremely rare for a fit to cause 
symptoms which suggest an intracranial extravasa- 
tion on the surface of the brain 

Urine — There is seldom any marked change in 
the urine after a fit Even the amount of urea 
may not be notably increased Albumen and 
sugar have been found for a short time in very rare 
casts — so rare as to be negligible 

Minor Attacks — These differ very much m 
character Many of their features have been already 
referred to, and only their chief characteristics need 
to be described 

The most common form is momentary loss of 
consciousness, which may return suddenly — so that 
even interrupted speech or action is continued— or 
gradually with some mental confusion, irrelevant 
remarks or brief fumbling movements of the hands 
Sometimes this gradual recovery is attended with 
the automatic action, dangerous violence, or h> steroid 
manifestations which have been already described 
When recovery is sudden the occurrence of the attack 
may be unknown to the patient, but when gradual 
there is usually some consciousness at least of the 
process of recovery The unconsciousness may or may 
not be attended by muscular relaxation, causing the 
patient to fall to the ground Thus, a gentleman, 
when dressing by his bath, had an attack which 
caused him to fall into the water, and as he did not 
recover consciousness until he had got out, he 
wondered to find himself wet On the other hand, 
instead of muscular relaxation, the unconsciousness 
may be attended by slight tonic spasm, causing 
brief rigidity, and sometimes trifling quivering of 
the muscles Such cases vary in severity, but as a 
rule approximate to the minor form of an attack. 
They have been referred to as ‘ medium ’ epilepsy, 
and it IS convenient so to distinguish them, although 
they are not of sufficient importance to merit sepa- 
rate description The tongue is not bitten in minor 
attacks, but unne is sometimes passed, especially m 
females 

The loss of consciousness in minor attacks is 
often sufficiently gradual to permit some sensation 
to attend it It may present any of the varieties 
which have been mentioned as the warning of 
major attacks, but those which are most common 
are the epigastric sensation, a general sense of 
‘ rushing,^ or a sensation in the l^ck, a sensation 
related to the special senses, - either a discharge, or 
diminution of perception, loss of sight often pre- 
cedes a moment’s loss of consciousness Smacking 
of the lips is common— although a remembered 
sensation of taste or of sm^U is comparatively rare. 


The dreamy mental state already mentioned is 
common and is sometimes accompamed by move- 
ment of the lips and even by spitting, of which the 
patient remembers nothing The attacks are often 
still slighter in character and consist only of 
momentary impairment of consciousness, often 
attended by some sensation Of these, vertigo is 
common, it is brief, of moderate severity, and 
generally subjective only Objective vertigo, a 
sense of movement in objects, is rare It is most 
characteristic of an epileptic attack when it occurs 
at rest, when the patient is sitting still But it may 
also occur when the patient is walking, and some- 
times IS caused by rising from the sitting posture. 
The epileptic nature of this might be doubted, 
but It occurs in those who are subject to severe 
attacks, and is similar to the vertigo which they 
experience when at rest 

The special sensations of minor epilepsy for the 
most part resemble those which attend severe 
attacks, but are less elaborate and consist only in a 
simple visual or auditory or olfactory sensation, or in 
simple loss of sight or of hearing The two latter 
may be combined 

The variety of subjective sensations which attend 
minor attacks is too great for enumeration, and they 
are often almost too slight and brief for recognition 
Before the sensation can be mentioned it has 
vanished Such attacks are however as character- 
istic as those which are more pronounced This 
tnfling character is important l^cause it prevents 
their occurrence being known to the friends, and 
they are often hardly noticed by the patient It is 
necessary therefore to ask closely whether any 
strange momentary sensations of any character are 
felt It IS surprising how frequently these slight 
minor attacks can be ascertained, when the patient 
is thought to be absolutely free from them Their 
importance is very great because, as long as they 
occur, there is a liability, almost amounting to a 
certainty, of the occurrence of severe attacks, if 
treatment is discontinued 

Automatic and hysteroid symptoms are common 
after minor attacks in some patients, while they 
never occur in others Their features have been 
already described, but it may be mentioned how 
frequently slight automatic action, as fumbling with 
the hands, seems to be part of the attack In some 
cases the patient, after a minor seizure, always utters 
some phrase One patient always asked ‘ What is 
the time ? ’ and took out his watch, never failing 
to do this — an indication of a sense of mental un- 
certainty The occasional obscurity of the essential 
features of the minor attack is of special importance 
m connection with the cases m which the post- 
epileptic action takes the form of violence, bemuse 
this may seem to an observer to be primary. 

Complications — Mental Disturbance is some- 
times associated with epilepsy It presents three 
important forms The first is the paroxysm^ ex-, 
citement which immediately succeeds a seizure % it 
is usually slight or moderate in d^ee, often so 
slight as to be unnoticed, but it may amount to a 
condition of bnef acute mama. A second form is 
more lasting mental derangement, usually of the 
nature of dementia, or subacute mama, which 
seems to replace attacks of epilepsy and ceases 
when these recur A third form is a gradual 
mental friilure supervening in cases of epilepsy of 
considerable duration, especially when Urn fits 
commence in early life. As a rule this enental 
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imp^ment is the result of imperfect cerebral 
nutrition, due to congenital influences of which the 
epilepsy is also a res^t, although it is often mani- 
festly augmented by the effect of the fits on the 
brain. The practical relations of these forms are 
sufl&ciently obvious. It should be, however, men- 
tioned that some mental dulness, mental depression, 
or loss of interest, or sometimes slight undue 
excitability, is frequently met with in cases in 
which epileptic fits are arrested, or considerably 
diminished, by treatment. It is apparently the 
result of slight disturbance of the cerebral action in 
consequence either of the agents employed or of the 
cessation of the sudden activity to which the brain 
has become accustomed and for which nerve-energy 
is elaborated. Se^ Epileptic Insanity. 

The Associations of epilepsy, apart from the 
mental disturbance just mentioned, are not numerous. 
Heart-disease may coincide with it, but, the wider 
the experience, the less evidence is there to connect 
the two. CJunrea sometimes occurs in the subjects 
of epilepsy, and sometimes precedes the disease, 
but only in rare cases. The most s^nificant rela- 
tion between the two is presented by rare cases of 
chorea in which the choreic disturbance passes into 
a paroxysmal form which may be actually convulsive 
in character. The thyroid gland '\% not uncommonly 
enlarged in young women who suffer from epileptic 
fits, and may be temporarily increased in size after 
each attack. Increased frequency of the heart and 
increased general arterial pulsation are sometimes 
associated, but prominence of the eyeballs is very 
rare and the symptoms do not present a progressive 
character. Megrim^ including paroxysmal head- 
aches with or without sickness, and with or without 
sensory prodromata, often occurs in association 
with epilepsy. The common relation is that a 
ptient has suffered from the headaches from early 
life, and that they become much less frequent or 
even cease when the epilepsy sets in. When the 
fits are arrested by treatment the headaches some- 
times become more frequent. In rare cases the 
visual symptoms which precede the attack of 
megrim persist, in briefer form, as the warning of 
epileptic fits. 

Course. — Epilepsy may begin by minor attacks 
occurring alone, sometimes during several years, 
which majr then be succeeded by severe attacks. 
Or an initial severe attack may occur, followed 
after an interval of weeks or months by another, 
and by others at lessening intervals. In two-thirds 
of the cases in which a severe attack is the first 
symptom of the disease, another follows within a 
year. In developed epilepsy the interval between 
fits does not exceed a month in three quarters of 
the cases. An accurate monthly periodicity is often 
alleged, but seldom verified by careful observation. 
There is, however, an occasional tendency for the 
attacks to occur before or after the menstrual 
period, but this relation does not seem to be con- 
nected with any uterine derangement. 

Status Epilepticus , — The fits of epilepsy are 
generally isolated, but sometimes occur in groups 
from two or three to ten or more, in the course of a 
few days, the groups being separated hy intervals 
of weeks or months. Consciousness is usually re- 
covered between the attacks, but sometimes a lai^er 
S(E»ries of attacks occurs between which the patient 
not time to r^in consciousness. This con- 
sfcitittes the condition called * status epilepticus.’ 
The inteival between the successive fits u so short' 


that the patient practically passes out of one into 
the other ; the depression of the brain which results 
becomes more and more profound, and the condi- 
tion is attended with considerable danger to life. 
The epileptic state may last for two or three days, 
with rapid loss of flesh, and a rise of temperature 
to 104°, 106° F., or even' higher. The patient 
may die of exhaustion, or, the attacks ceasing, de- 
lirium may come on with other signs of meningitis, 
and death ensue. Tost mortem^ the chief changes 
found are alterations in the motor cells, and other 
signs of inflammation of the brain and membranes, 
both apparently secondary to the intense functional 
disturbance. The attacks may cease at any stage, 
and the patient gradually recover. It is difficult to 
discern any determining causes which induce the 
condition, except that it usually comes on when 
medicine is omitted which has failed to arrest the 
attacks and yet has apparently restrained them. 
Such cases emphasise the importance of not suddenly 
omitting treatment, even if the result of this is not 
altogether satisfactory. 

Pregfiancy and Parturition . — It is rare for epilep- 
tic women to have fits during child-birth. When one 
does occur it seems to involve no special danger. 
The influence of pregnancy differs very much. 
Many patients have no fits during pregnancy, and 
the immunity may continue through the period of 
lactation, to cease at its close. In other cases 
attacks continue but are less frequent. On the 
other hand the disease may begin during pregnancy, 
cease when it is over, to return during a subsequent 
pr^nancy and afterwards persist. 

Acute Febrile Diseases usually cause attacks to 
cease, and the patient remains free until the feverish 
period is over. But they return soon afterwards, 
and therefore, if treatment is discontinued, it 
should be resumed as soon as pyrexia ceases. 

Pathology. — No pathological changes are 
known to be associated with idiopathic epilepsy. 
Those which are found after death in the status 
epilepticus are evidently secondary results of the 
severe functional disturbance of the brain. Altera- 
tions in certain parts, e.g. the cornu ammonis, have 
been thought to be related to the disease, but this has 
not been confirmed. The pathology of the disease 
has therefore tobeinferred from facts of organic disease 
causing convulsions, and the features of commencing 
fits. The indications afforded by both classes of 
facts point to the cerebral cortex as the seat. 
Organic disease which causes convulsions is gene- 
rally situated at the surface of the brain, and the 
initial symptoms of the fits correspond to the func- 
tions relat^ to this region. Suen convulsions are 
especially common when disease occupies the motor 
centres or their immediate proximity, and the 
attacks begin in the related part of the opposite 
side, but when severe may quickly become general. 
The subjective features of the attacks of idiopathic 
epilepsy have the same significance. The warning 
is often related to the special senses, and of a 
character which involves their origin in the highest 
centres. The psychical warnings have a similar 
import, and even vertigo is often so definite sis to be 
susceptible of no other explanation than a simple 
inequality of the motor discharge on the two sides. 
Ever since Dr. Hughlings Jackgon began his epoch- 
making studies of the modes of onset of attacks in 
their relation to organic disease, the conception of 
epilepsy as a disease of cortex of the brain has 
bi^n gaining ground until it is now dominant, the 
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older theories having disappeared in consequence of 
the absence of supporting acts, rather than by any 
positive disproof 

The minute scrutiny of the intimate processes in 
the nervous system presents us with many problems 
related to the nature of epilepsy, but they are for 
the most part beyond solution The great fact of the 
disease is that there is an abnormal release of 
energy in the more severe attacks, abnormal in 
degree, m form, and especially in its occurrence 
without the usual exciting stimulus to which all 
normal action is due With this we have to 
associate the fact that it is often due to some con- 
dition which IS of congenital origin and often in- 
herited from ancestors, while in other cases it is the 
result of the repetition of morbid activity which can 
be traced originally to an exciting cause We have to 
ascribe it to the abnormal nutrition of the substance 
of the nerve* elements, whereby the tendency to 
activity IS in excess of the restraint This activity 
we must regard as the result of chemical processes 
occurring under the influence of life 

Diagnosis —Epilepsy presents many relations, 
and these involve corresponding diagnostic problems 
Minor attacks are often mistaken for ordinary 
fainting, and the mistake is facilitateo oy the dis- 
inclination of friends to think they are more serious 
But they are distinguished by their occurrence apart 
from the ordinary causes of syncope, especially 
when the patient is at rest, and exposed to no 
disturbing influences They differ also in recur- 
rence, no patient has a succession of ordinary 
faints through months, still less through years. 
They ditfer moreover in the suddenness of the 
loss of consciousness, and in its return being 
either quite sudden or through a transitional 
penod of imperfect perception described as a 
* dazed ’ condition, which is often attended by some 
automatic action Moreover, a peculiar sensation 
of any kind, which is often constant at the onset of 
the attacks of minor epilepsy, never attends simple 
faints These distinctions will generally suffice, es- 
pecially if it be remembered that true faints are 
practically never mistaken for epilepsy, and that, 
if there is any room for doubt, the probability is 
great that the attacks are epileptic Minor attacks 
of which vertigo is the subjective characteristic 
present other difficulties, because vertigo has many 
causes {see V ertigo) The most important feature is 
a sense of mental obscuration in excess of that which 
would attend simple giddiness Another point is 
the occurience of epileptic vertigo when the patient 
is sitting still and quiet, but too much weight must 
not be laid on the converse The greatest difficulty 
:n diagnosis is presented by some cases of aural 
vertigo. In this the sense of giddiness usually 
continues for a time after the acute stage is over, 
the patient has other attacks of simple giddiness, 
and, on careful examination, signs can be found of 
labyrinthine disease — deafness, especially to audi- 
tion through the bone, and tinnitus But very 
sudden attacks may be attended b^ some impair- 
ment of consciousness Aural vertigo is sometimes 
attended with vague unpleasant cephalic Sensations, 
which may give rise to doubt; the subject of 
epileptic vertigo is generally free ftom such feelings 

The diagnosis of nysteric^ from epileptic attacks 
is sometimes a source of considerable difficulty. 
This IS due to the frequency with which hysterical 
convulsion follows a n^inor attack of epBepsy, whidi 
may be saslight as to be unnoticed^ or ohly seem 
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to be part of the hysterical 6t. Such attacks, as 
already stated, are often termed ‘ hystero-epilepsy,* 
and they are the only form of attack at all corre- 
sponding to the name, which is met with in this 
country. But they are really epilepsy with an 
hysterical sequel Any initial convulsion resembling 
epilepsy belongs to a true epileptic attack at the 
commencement The continuous clonic spasm of 
the hysteroid attack bears no real resemblance to 
that of epilepsy The difficulty chiefly arises from 
the common slightness of the initial epileptic 
attack which seems to run on into the symptoms of 
hysterical nature Another important feet is that 
pure hysterical fits never go on dunng many months, 
still less during many years, at more or less regular 
intervals It is also important to remember that 
tongue-bitmg and micturition are definite signs of 
an epileptic attack Hysterical patients may bite the 
lip in a half- voluntary manner, but do not bite the 
tongue or the cheek This is an important dia- 
gnostic sign, because its occurrence in only a few 
attacks is conclusive evidence that the essential 
disease is epilepsy These facts assist a correct dia- 
gnosis, especially if it is remembered that patients 
with such duplex attacks almost always have, at 
other times, attacks of minor epilepsy pure and 
simple, and often have had such for many years 
before the onset of the complex attacks. 

The distinction between organic and idiopathic 
epilepsy presents itself as a practical question, not 
in cases of active brain-disease, but only when there 
IS reason to think that a slight lesion of the brain 
occurring years before has given nse to the convul- 
sions But the characteristic local onset is some- 
times met with in idiopathic epilepsy, apparently 
from special instability at some one spot in tne brain 
In these cases the instability is sometimes bi- 
lateral, and the attacks begin for instance m the 
arm, sometimes on one side, sometimes on the 
other Another point of weight is that in the 
idiopathic disease there is generally a family history 
of epilepsy The distinction is chiefly of impor- 
tance in regard to the question of operative treat- 
ment for the organic form, and because such 
acquired epilepsy has not the same tendency to be 
transmittea to children as the idiopathic inherited 
disease 

Prognosis. — To forecast the future course of any 
given case of epilepsy is a task that is always diffi- 
cult and often impossible Of two cases apparently 
alike, one may yield to treatment quickly and per- 
manently, and another may present no improvement 
however vaned the measures employed. The 
shorter the duration of the disease, the better is the 
outlook, and vtce versa^ and the same is true of in- 
frequency of attacks 

Heredity has not an unfevourable influence on 
the prognosis ; arrest is obtained m as large a pro- 
portion of cases in which the disease is inherited as 
in others Indeed, in the cases in which it is mott 
distinctly acquired— those in which it has resulted 
from an oiganic lesion of the brain— the prognosfe 
is distinctly worse than m others, the attaw neing 
more difficult to arrest by treatment In all cssei 
it is true that there is no justificattom for antieipadng 
spontaneous cessation of the attacks. It is often 
thought, in the case of girls, that the establishment 
of menstruation will have this eflect, but the penod 
of puberty is that at which epUep^ has most tendency 
to commence and least tendem^ to cease. When 
adult life has been attained, the disease doeKSotne- 
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times pass away, but so rarely that the effect cannot 
be looked for. On the contrary, many patients 
become epileptic in early life and remain so until 
old age. The prognosis is better the more the 
patient’s conditions of life can be regulated, so as to 
secure freedom from the exciting causes of the attacks. 
But the great practical element in prognosis, which 
overshadows all others, is the influence of medicinal 
treatment on the disease. The cases are not rare in 
which appropriate treatment at once arrests all 
attacks, and if its influence is maintained for a suffi- 
cient time, it can be discontinued gradually, without 
recurrence. Unfortunately we are still without the 
means of distinguishing between the cases which 
will thus yield to treatment and those which will 
not. The observed effect of treatment is the only 
sure ground for prognosis. 

The minor attacks of epilepsy resist treatment 
more than those attended by convulsion. When 
the latter are arrested, the former frequently persist 
and sometimes increase. The extent to which vaned 
treatment has been adequately and perseveringly 
employed is also an important element in forming 
an opinion regarding the future. If it has failed, 
the prospect of a cure is small. Yet cases are often 
met with in which the past history would seem to 
justify only a gloomy forecast, but this is contradicted 
by the result of fresh measures. It must be remem- 
bered, moreover, that a patient’s conditions of life 
may be altogether changed by improvement which 
falls far short of that which can be regarded as even 
an approximate cure. 

Treatment. — In every case, the discovery and 
removal as far as possible of any causal influence are of 
primary importance. Intestinal irritation, apart from 
worms, may !::« effective, especially in children. 
Such substances as the skins of fruit, even of dried 
plums and currants, which are cjuite indigestible, 
should be avoided. The diet suitable in epilepsy 
depends more on its easily assimilable character 
than on its nature. Abstinence from meat has been 
recommended on theoretical grounds, but in a series 
of careful observations made by the writer on a 
number of patients, it was found that attacks were 
rather more numerous during the periods in which 
no meat was taken than in those in which it was 
given. Red meat may certainly be allowed once a 
day, but there is some reason to think that beef has 
sometimes a tendency to excite attacks and should 
be taken sparingly. Whether any alcoholic stimu- 
lant is taken habitually should depend on the state 
of the pulse and circulation. Most patients do not 
need one, and usually light wine should alone be 
allowed. When epileptic attacks have been excited 
by alcoholic excess, complete abstinence is essential. 
It is important that food should be eaten slowly ; 
epileptics frequently have a tendency to eat fast. 
Those who are young often eat too much. 

Constipation should be obviated by a daily laxa- 
tive j a more natural condition is thus induct than 
if an aperient is taken only when obtrusively needed. 
Exercise of body and mind is desirable. Those 
who have passed the first half of childhood are the 
better for gentle mental work and not the worse for 
wisely moderated education, provided all pressure, 
as for examinations, is carefully avoided. At all 
ages mental and physical excitement should be 
avoided, especially hot rooms and crowded places ; 
but it is often necessaiy to compromise and run a 
little risk, rather than distress a ^tient by too muefi 
exclusion from ordinary enjoyments. As part of 


exercise, the question of cycling often presents 
itself. It is safe when patients have only nocturnal 
fits and no such minor attacks in the day as entail 
serious obscuration of consciousness ; otherwise the 
risk of accident is too great. Some patients never 
have an attack of any kind when in active exercise. 

While the correction of catamenial irregularity 
is desirable, its treatment has little influence on the 
course of the disease. 

The question of marriage is often raised. In 
neither sex has marriage a definite influence on the 
disease. The tendency for children to suffer, sooner or 
later, is definite when epilepsy is due to inheritance 
and probably, but not certainly, when, without here- 
dity, idiopathic epilepsy develops in early life, apart 
from a local lesion or conspicuous excitant. When 
fits are purely acquired, as the effect of injury or 
of some organic process, there is apparently no ten- 
dency to transmission. Even when the disease is 
inherited, the probabilities are against the affection 
of two or three children, but it is also against the 
escape of every one of six or more children. Of 
course a family history in both individuals who pro- 
pose to marry involves a much stronger tendency to 
transmission, and such marriages should be depre- 
cated in the interests of society and also of those 
concerned. 

Medicinal Treatment. — The influence of 
bromides far transcends, m most cases, that of any 
other agent. The salt seems to undergo little de- 
composition in the system, and its effect apparently 
depends on its mere presence and some influence it 
exerts on the vital chemical action on which the 
discharge depends. This is more probable than 
that the bromine enters into the structure of the 
nerve-tissue, because the influence is so transient. 
Bromide has most influence on the motor structures ; 
it frequently arrests entirely convulsive attacks, with- 
out influencing minor seizures, which consist in 
simple loss of consciousness. The various salts of 
bromine differ but little in their influence j what 
variation can be discerned seems difficult to asso- 
ciate with the amount of bromine, which is greater 
in the bromides of sodium and ammonium than in 
that of potassium, that is, if the official anhydrous 
salt be employed. The salt of strontium has been 
thought more effective, but its superiority is uncer- 
tain, and it is more poisonous than the bromide of 
potassium. Whatever is given, the dose or com- 
bination should be varied in the effort to find one 
which entirely prevents attacks. This should be 
continued, without intermission, until a habit of 
stability is established. Two years is the least in 
which this can be effected, and the gradual dimi- 
nution of the dose should occupy another year. 
But as long as minor attacks persist, severe fits are 
sure to recur after cessation of treatment. Practi- 
tioners too often discontinue bromide prematurely 
on account of some slight inconvenience, or because 
they think it incompatible with the treatment of 
some incidental malady, which need only entail a 
temporary diminution. When attacks recur after 
premature discontinuance, it is usually more difficult 
again to arrest them. The daily dose should be 
40 or SO ^ains in two doses, or 60-90 in three doses. 
Unless this arrests the fits, it is seldom that attacks 
can be stopped by bromide only, and combinations 
are then more useful. 

Bromide fias two chief inconveniences : ( i ) Cere- 
bral depression, or irritability, sometimes occurs^ 
which may reach such a degree as to compel a dimi- 
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nution. It seems due to the repression of the ten- 
dency to discharge, for it may vanish after a severe 
fit, although the bromide is continued In most 
cases It IS only slight and of temporary inconveni- 
ence, passing away as the brain becomes accustomed 
to the new conditions (2) Some patients are ex- 
tremely prone to bromide-acne. In children an ery- 
thematous eruption may also occur, especially on 
the legs The only preventive is the simultaneous 
administration of arsenic Since this has been 
known, it is very rare to see the badly scarred 
faces so common before The arsenic is generally 
well borne 

In many cases, bromide, while lessening the 
attacks, even so as to transform the patient’s life, 
fails to arrest them , occasionally, it has little 
influence, and this, as already stated, is especially 
true of the minor attacks It is often desirable 
to combine other agents with it, and sometimes to 
employ them alone Bromide should rarely be 
suddenly discontinued It may be effecting more 
than IS apparent, and when stopped the patient may 
pass at once into a dangerous ‘ status epilepticus ’ 

Of adjuvant agents, one is borax, which the 
writer introduced in 1879 In inveterate cases, it is 
often conspicuously useful, but it seldom arrests 
attacks From 5 to 15 grams may be given three 
times a day The only inconveniences are transient 
dysenteric diarrhoea, and an eruption of psoriasis, 
soon ceasing if arsenic is administered Zinc is an 
old remedy, especially useful for minor attacks 
The bromide of zinc is not borne in adequate doses 
The oxide, lactate, and citrate have been used , all 
are apt to cause nausea, but the oxide, 3 to $ grains, 
in a coated pill, after food, answers best Nitrate 
of silver, once in repute, cannot be given for 
long without discolouration of the skin, and patients 
were seen some years ago permanently stained 
and still epileptic 

Digitalis was a popular remedy for this disease 
in the West of England two hundred years ago 
It certainly sometimes increases the influence of 
bromide, especially in nocturnal attacks, although it 
IS of little use alone This is S.lso true of belladonna, 
which IS most effective in minor seizures These 
may sometimes be arrested by zinc and belladonna 
when bromide fails 

Ilyoscme sometimes seems to augment the 
influence of bromide, and is conveniently given in 
the I per 1 , 000 solution of the hydrobromide, in a 
dose of two or three minims The same is true of 
Indian hemp, which is useful in cases with much 
headache Nitroglycerin has occasionally a marked 
effect, especially in cases associated with megrim, 
or in abnormal forms of minor attacks in young 
children It is best given as Liquor Trinitnni in 
an acid mixture To lessen depression from 
bromide, quinine or strychnine may be added, the 
mixture being acidified by hydrobromic or hydro- 
chloric acid ; or a grain of citrate of caffeine may be 
given with each dose. The use of opium as a 
preparation for a course of bromide has been advo- 
cated, but since practically abandoned. A careful 
trial in England many years ago showed that opium 
afone was useless. 

The status eptl$pttcus is seldom influenced by 
bromide unless its onset follows the omission of the 
medicine ; which under these circumstances should 
be recommenced in full doses. Inhalations of 
chloroform sometimes anest the fits. The hypo- 
dermic injection of morphine has been used with 


success, but needs caution, on account of the danger 
that Its effect may coincide with coma Not more 
than ^ of a grain should be given at once. This 
nsk needs to be always kept in mind in the use 
of morphine by injection in epileptics The effect 
of a severe fit soon after an injection may be fatal. 

The most effective agent in the treatment of the 
status is hyoscine hydrobromate injected subcutane- 
ously, gr -xJg gr , repeated every four or six 
hours for one or two days If the temperature nsies 
to above 104® F , it should be reduced by cold 
or iced baths, because the hyperpyrexia has been 
found to augment the destructive changes in the 
motor-cells of the cortex (Mott) 

Operative Treatment — The simple measure 
of the insertion of a seton in the neck was at one 
time often adopted, but has fallen into disuse. Yet 
it certainly had an influence in some cases, and 
deserves renewed tnal The only opieration of 
practical importance is trephining the skull Gises 
of active tumours do not come into the scope of this 
article, but the question often presents itself in cases 
of old cortical lesions, or in which the fits suggest 
such by their unilateral local commencement 

When there is reason to suspect depressed bone 
from injury, the operation should be performed. 
In other cases its advisability depends on the local 
limitation of the convulsions When these fre- 
quently become general, and when (as is often the 
case) they have induced attacks of minor epilepsy, 
similar to those of the idiopathic disease, it is 
not likely that the removal of the damaged region 
will cause a permanent arrest of the attacks It 
must be remembered also that the removal of the 
brain-tissue will cause for a time considerable palsy 
of the opposite side, and some of this is generally 
permanent The remarkable effect of some opera- 
tions for tumour has infused into the public mind an 
exaggerated and erroneous idea of what surgery 
can effect in these cases Trephining has l^en 
employed in idiopathic epilepsy It has even been 
known to arrest the attacks, just as a seton may do, 
but It IS apparently only an energetic form of counter- 
irritation, with a prospect of success far too slender 
to justify Its employment W R Gowers. 

EPILEPTIC INSANITY— Synon .—Yx Folte 
ipileptique , Ger Epilepttsches Irresetn 

Definition — Mental disorder which is the 
outcome of the epileptic neurosis, and which is 
generally, though not invariably, accompanied by 
motor epilepsy 

zEtiology — The statements in the article 
Epilepsy may be taken generally as applicable 
to epileptic insanity 

Pathology — Our knowledge of the relation of 
epilepsy to structural lesion is still very imperfect ; 
but It does not seem open to doubt that the changes 
associated with epileptic insanity have their seat in 
the cerebral cortex, and involve an altered nutation 
of certain of the nerve-cells {se^ Epilepsy), It 
seems probable that functional disturbance of 
cells in the higher centres or psychic areas may be 
excited by radiation firom the motor area in which 
an epileptic discharge originates ; but in most cases 
there can be little doubt that the c^ in the psychic 
areas are themselves the subject of stnlctuial ch^e. 
In some cases, indeed, the psychic centres are me 
first affected, and the discharges may be, at least for 
a time, limited to these centres. In su^ cases the 
discharges are manifested by loss of consciousness, 
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hallucinations, or outbursts of mania unaccompanied 
by convulsions. 

Description. — It is necessary to consider 
separately three aspects of the unsoundness of mind 
which is associated with epilepsy, according as 
it appears (i) as arrested or impeded mental 
development — epileptic idiocy and epileptic imhe- 
cility \ (2) as progressive mental degeneration — 
chronic epileptic insanity \ and (3) as transient 
mbntal disorder — acute epileptic insanity or epileptic 
mania. These three conditions are to be regarded 
os different phases and not as different kinds of 
epileptic insanity. They are intimately connected 
with one another, and occasionally they may all be 
illustrated in the process of a single case. Thus 
epilerey supervening during infancy or youth may so 
retard mental development as to produce imbecility ; 
the subsequent periodical recurrence of epileptic 
fits during adult life may gradually pervert and 
deprave the already imperfect intelligence, causing 
it to pass through a phase characterised by emotional 
disorder, hallucinations, and delusions, and ending 
in the hebetude of complete dementia ; this pro- 
gress may occupy many years, and it may be 
interrupt^ by intercurrent outbursts of acute 
maniacal excitement. Though it is necessary, 
therefore, for the purpose of description to deal 
with each of the phases separately, their inter- 
dependence must not be overlooked. 

1. Epileptic Idiocy and Epileptic imbe- 
cility.- These terms are used to indicate different 
d^rees of the same affection — a more or less 
complete arrest of mental development due to 
epilepsy. Those individuals in whom epilepsy 
supervenes in infancy, where there is no develop 
ment of mind, or Very little, are called idiots. Those 
in whom epilepsy commences after substantial 
progress has been made in mental growth, or in 
whom the epileptic seizures, though appearing 
early, do not recur frequently, and where there is 
considerable though defective mental development, 
are called imbeciles. The effect of the fits upon 
the mental condition of children differs greatly 
in different cases. The fits are usually followed by 
more or less mental retrogression. In many cases 
after a fit, and especially after a series of fits, 
the patients fall into a state of prostration and 
stupor of some duration. The educational training 
of the epileptic imbecile is seriously embarrassed by 
the occurrence of such attacks. A great part of 
what has previously been learnt seems to be wiped 
out them, and requires to be learnt over again. In 
cases where the fits cease the evolution of the intellect 
may resume its course, but the mental organisation 
always remains dams^ed. It is estimated that 
about one third of the total number of cases of 
idiocy are due to epilepsy. 

2. Chronic Epileptic Insanity.— In about 
two thirds of the cases of epilepsy there is an 
appreciable mental enfeeblement which gradually 
increases so long as the fits continue to recur. 
This progressive mental degeneration, though 
vatying greatly in degree, is very uniform in type, 
and it is important to be able to recognise it. In 
the mildest cases there are usually to be detected 
lapses of memory, fits of absent-mindedness, and 
tran^ent confusions of thought ; and there is always 
morew less instability of moM and morbid irritabUity. 
ITie instability is the most charactenstic mental 
ftMtute of the epileptic. At one time he will be 
gloomy, deSfMuring, conscious of his mental enfeebie- 


ment, and lamenting its hopeless nature ; at anothet 
time he will exhibit a surprising self-satisfaction, 
hopefulness, and confidence. Many epileptics are 
liable to fits of intensely passionate anger, occurring 
without apparent cause. The changes of mood 
often take place with a startling suddenness which 
is important as a diagnostic indication. In the fully 
developed chronic insanity of the epileptic the 
variableness of the mental condition may show itself 
in the intellectual as well as in the emotional state. 
A patient who usually exhibits confusion of thought, 
weak memory, and little power of attention inay 
suddenly awake to a state of great mental activity, 
and show remarkable clearness and rapidity of 
thought, vivid memory, and great power of con- 
centration. A common condition is to be habitually 
quarrelsome, argumentative, fond of teasing, inso- 
lent in demeanour, and given to capricious cruelty ; 
yet patients will sometimes be found marvellously 
sweet in disposition, benevolent, affectionate, and 
considerate. In the advanced stages of the disorder 
the moral nature is generally deeply degraded, as 
shown in repulsive obsequiousness of demeanour, 
low cunning, treachery, and cruelty. The in- 
tellectual condition also passes through stages of 
degradation. Delusions of being injured by other 
persons fill the mind, and visual and auditory 
hallucinations occur. When these are present the 
patient, with his tendency to impulsive passion, is 
dangerous to persons near him. The last stage is 
marked by complete loss of moral sense and mental 
capacity. Nothing remains but the lower instincts 
in their most degraded form ; and this is accompanied 
by a physical debasement which accords only too 
well with the mental condition. 

3. Acute Epileptic Insanity — Epileptic 
Mania, — The term ‘epileptic mania* is used to 
denote a peculiar automatic form of acute mania 
which sometimes follows epileptic seizures, and 
more rarely occurs in persons with the epileptic 
neurosis who have never had a convulsive attack — 
or at least who have not been known to have one. 
There is frequently some transient mental pertur- 
bation preceding or following a convulsive seizure 
which does not attain the intensity of mania, but 
which may be fitly alluded to here. The pre- 
paroxysmal phase of these perturbations may last 
for a few hours or a few days. They consist in a 
development of conditions which have been already 
described as characteristic of the early stage of 
chronic epileptic insanitj^. Sometimes there is 
morbid irritability, depression, or exaltation, some- 
times confusion of thought or loss of memory. 
Immediately before the occurrence of a fit there is 
often some special idea which rivets the attention, 
the recollection of some particular scene, or a special 
hallucination such as a flame, a red colour, a spectre, 
or a peculiar odour. When there is a special idea, 
or sj^cial hallucination, it is usually the same 
which recurs at each seizure, and it generally bu 
some relation to the circumstances in which the first 
fit occurred. After the convulsive fit has pos^ off, 
there is freouently a short period of confusion of 
thought, and lethargy. The condition known as epi- 
leptic mania is an outburst of maniacal excitement 
bating from a few hours to several days. The 
general features which are distinctive of these attacks 
are the suddenness of their onset; the violence and 
abrupt raoMlty of the acts of the patients, the painful 
and appaHing nature of the ideas and hallucinations 
ftOtt which they suffer, the sbddenneii as well as 
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the completeness of the return to sanity, and the 
entire, or nearly entire, forgetfulness of what has 
happened during the course of the attacks During 
an attack the impulsive acts may be of a suicidal 
but more frequently of a homicidal character, 
and this makes epileptic mania one of the most 
dangerous of all kinds of insanity Sometimes 
the attack is characterised by furious maniacal 
excitement during its whole course, but there are 
also cases in which there is an apparent calmness of 
conduct In a typical case of this kind the patient 
is irritable, suffers from a vague terror, seems im- 
pelled by a force, which he feels irresistible, to 
commit acts without conscious purpose In this 
state the patients will walk long distances without 
object, steal or destroy articles in an unaccountable 
way, and will commit homicide or sijicide with 
apparent deliberation They seem insensible to 
everything which does not fall in with their dominant 
idea or impulse This automatic action is a special 
chiiracteristic of epileptic mania, both in the cases 
where there is violent excitement, and in those 
where there is an appearance of deliberate co-ordi- 
nation of thought and act The patients are as if 
in a waking dream , and when they awake suddenly 
to rational consciousness, they feel as if they had 
passed through a dream which they dimly conceive 
to have been of a distressing and frightful nature, 
but of whose details they have no recollection, or 
only a very vague one 

The relation of the mental disorder to the con- 
vulsive seizures is concisely given in the following 
sentences When the fits arc frequent, and continue 
through a course of years, they are generally asso- 
ciated with chronic epileptic insanity, though there 
are exceptional cases in which the mind is not 
seriously affected When the fits are frequent, 
and are of the character of petit mal^ the mental 
degeneration is usually more rapid and complete 
than when the motor symptoms are more severe, 
as in the gi'and mal The calmer type of epileptic 
mama, called by Falret petit mal intelleituely is 
most frequently associated with fits of the character 
of petit mal and with nocturnal fits ; while the 
violent excitement, called by Falret grand mal 
intellectuel, is most frequently associated with the 
severe motor fits Epileptic mama is most frequent 
after a fit or a series of fits, is less frequent before a 
fit, and least frequent in the intervening periods , it 
IS specially apt to occur after a recrudescence of fits 
following a long period of freedom from them It is 
also apt to occur after a rapid succession of abortive 
fits It is rare in the first stages of epilepsy, most 
frequent in the middle stage, and rare after dementia 
has begun 

Treatment — In the treatment of epileptic 
insanity everything which is useful in the treatment 
of epilepsy is to be included {see Epilepsy) When 
pre-paroxysmal symptoms are observed, 20 grains 
of chloral hydrate should be given, and the patient 
put to bed. The same treatment is useful after a 
fit ; and it may also arrest a fit, or series of fits, or 
ward off an attack of epileptic mania Constipation 
and overloading of the stomach with food should be 
carefully avoid w. There should be complete absti- 
nence from alcohol ; it is apt to bring on fits and 
also mania. 

Medico-legal Relations.— Where respon- 
sibility for acts qommitted in what sqems to have 
been an attack of epileptic mania is in question, 
the whole chaiacter of the mental ^mptoms and 
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the evidence of other epleptic conditions must be 
kept in view. The difficult cases are those m 
which there has been no violent excitement, and 
when the conduct has bad the character of the 
calmer type of epileptic mama Here it is im- 
portant to bring clearly out the automatic character 
of the conduct But the most important point is 
the existence of the fits It may happen that the 
fits have not been recognised though they were 
really present Nocturnal fits are the most likely 
to escape recognition It must not be forgotten 
that they may have occurred without the knowledge 
of the patient himself Careful inquiry should 
therefore be made for signs of their occurrence, 
such as biting of the tongue, of the lips, or of the 
cheek ; spots of blood on the pillow j gathenn|; of 
froth about the mouth on waking , unconscious 
emission of urine , peculiar fits of snonng ; or the 
occurrence of numerous small ecchymoses under the 
skin of the neck or forehead, the last bein^ a sign 
the importance of which was strongly insisted on 
by Trousseau. When no convulsive fits can be 
ascertained, evidence of vertigo, or of brief losses 
of consciousness occurring periodically or m series, 
should be looked for If m the opinion of a medical 
witness an act of violence has been the result of 
epileptic insanity, it is his duty to show that not 
merely the act itself, but also the conduct and 
condition of the accused otherwise, are symptomatic 
of the epileptic condition. John Sibbald 

EPIPHORA (irrlf upon ; and I carry). — A 

flow of tears so persistent that they run down the 
cheek, due either to obstruction of the lacrymal 
duct or to excessive secretion. — See Lacrymal 
Apparatus, Diseases of 

EPISPADIAS (Irri, upon; and airdcff I tear) — 

A malformation of the penis, m which the urethra 
opens on its upper surface — See Penis, Diseases of 

EPISPASTICS (Iwif upon ; and tnrclw, I draw). 
Substances which, when applied to the skin, are 
capable of producing a blister —See COUNTER- 
IRRITANTS 

EPI 8 TAXIS (^ir/, upon ; and orrcffw, I drop). 
Synon Fr Epistaxts , Ger Nasenbluten, 

Definition — A flow of blood from the nose. 

^Etiology — Epistaxis is a- common pheno- 
menon, occurring in at least fifteen per cent, of the 
population It is more prevalent between the ages 
of ten and twenty-five, and after the age of fift^ 
five than at other ages ; and is more frequent 10 
men than in women Blood may escape from the 
nasal vessels either by the rupture of an artery or 
by ooang from the veins and capillaries If from 
an artery, traumatism and ulceration are the usual 
causes If from veins or capillaries, either increased 
blood-pressure, or diminished resistance of thef 
vessel-wall, or an alteration in the quality of the 
blood IS responsible Epistaxis may be described 
as pnmanly due to some local cause in the nos< 4 ‘^ 
and seconaanly arismg from an altered cooittitii- 
tional state. 

The causes of epistaxis are (i) immediate, and 
<2) remote, (i) Of the immediate causes, trauma- 
tism IS the most important. Under this heading 
may be grouped : blows on the nose, or fractiore 
of the nasal bones ; the mtrodttctlon of foreign 
bodies, picking of the nose, and Violent sneering ; 
fracture of the anterior or s^dle fossa of the sktfi, 
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and of the frontal sinuses. Among the various 
diseases of the nose giving rise to epistaxis are : 
hypertrophic rhinitis with separation of crusts, and 
ulceration and erosion of the mucous membrane due 
to tuberculosis, lupus, leprosy, syphilis, and diph- 
theria. Profuse haemorrhage is frequently a symptom 
of new-growths, e.g. mucoid and fibroid polypi, 
angioma, sarcoma, and carcinoma. A sudden and 
profuse arterial haemorrhage should always lead to 
a careful examination of the nasal and accessory 
cavities. A mild variety of epistaxis is met with 
in connection with adenoid growths of the naso- 
j^arynx. 

( 2 ) The remote causes are blood-diseases, such as 
leuchtemia, scurvy, and purpura. Epistaxis often 
occurs in hEemophilia, and not infrequently in some of 
the infectious fevers, as in the early stages of enteric 
fever. Increased blood-pressure, whether due to 
excessive arterial tension or to venous obstruction, 
is relieved from time to time by profuse epistaxis. 
In renal disease, especially the cirrhotic variety 
with high arterial tension, haemorrhage from various 
mucous membranes occurs, and profuse bleeding 
from the nose is not uncommon. Should a sudden 
epistaxis occur in an individual over thirty-five 
years of age without any local cause, a careful ex- 
amination of the urine and heart should be made. 
When the venous circulation is interfered with, as 
in mitral stenosis and regurgitation, cirrhosis of the 
liver, emphysema, whooping cough, and tumours of 
the neck and abdomen, congested veins in the nose 
are especially prone to rupture. Acute yellow 
atrophy of the liver is characterised by haemorrhages, 
especially from the nasal and buccal mucous mem- 
branes. If the atmospheric pressure be rapidly 
diminished, as in balloon -ascents, blood may pour 
from the nose. In both sexes at the age of puberty 
epistaxis is a common occurrence, and some 
authorities have spoken of nasal hgemorrhage 
occurring in girls at or preceding menstruation as 
vicarious in nature. Menstruation is also stated to 
have been replaced by epistaxis. But considerable 
caution should be exercised before accepting this 
explanation, since menstruation is often irregular 
and delayed without epistaxis resulting. 

Symptoms. — In people of plethoric habit and 
in those with high arterial tension, premonitory sym- 
ptoms may be noticed, such as headache, giddiness, 
tinnitus aurium, pressure and fulness in the head. 
These symptoms disappear when the flow com- 
mences. 

If the source be arterial, the blood is bright and 
the quantity profuse. Should the patient be in the 
recumbent position, blood may pass into the naso- 
pharynx and escape from the other nostril, or may 
make its way into the larynx and be coughed up, 
thus simulating haemoptysis, or be swallowed and 
afterwards be vomited, simulating in this way 
haematemesis. When a small quantity of blood is 
lost, in cases of high arterial tension or venous 
obstruction, the efTect is a salutary one ; but if the 
flow be very profuse and persistent, syncope may 
follow and blood enter the air-passages. When 
epistaxis is gradual and often repeated, anaemia 
results. 

Diagnosis. — The important point in severe 
cases is to determine the cause of bleeding and its 
origin. Careful anterior and posterior rmnoscopy 
is called for, and the bleeding points should oe 
localised* To do this it is necessaxy to wash all 
clots opt of the nose. The muooas membrane 
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around the bleeding point will then generally 
appear sodden and blood-stained. See Nose, 
Examination of. 

Treatment.— Epistaxis occurring in patiente 
with high arterial tension and venous obstruction is 
a safety-valve. Provided that the loss of blood is 
not great and the flow ceases spontaneously, no 
interference is called for. If the loss of blood be 
continuous or considerable, remedial measures must 
be taken. If it be arterial - hjemorrhage, a small 
plug of aseptic gauze is inserted into the nose, and 
digital pressure is applied externally. The applica- 
tion of an electric cautery is of value. If, 
despite these measures, the haemorrhage continue, 
then the following means must be employed with 
all antiseptic precautions, for troublesome ozaena 
and pneumonia have occurred when these have 
been neglected, especially after plugging the nose. 
The simplest form of plug is Coo^r Rose’s tajnpon, 
which is a fiddle-shaped indiarubber bag capable 
of inflation after insertion into the nasal cavity. If 
this be not at hand, the nose may be packed w'^th 
strips of aseptic gauze or a posterior nasal plug 
inserted by using a Bellocq’s sound or a catheter 
and piece of silk. In no case should the plugs or 
strips be kept in for longer than twenty-four hours. 
They should then be removed, and the nostril if 
necessary repacked. Their removal often occasions 
considerable pain. Careful syringing of the nose 
with aseptic fluids for several days afterwards is 
essential, all force being carefully avoided. The 
indiscriminate injection of styptic fluids such as 
rchloride of iron is strongly to be deprecated, 
used, they must be concentrated and carefully 
applied to the bleeding point. It is probable that 
the strictly local application of extract of supra- 
renal capsule will prove of service in epistaxis. 

In slight cases the recumbent position and cold 
compresses to the nose, neck, and forehead will 
arrest the hsemorrhage ; so, too, does the admini- 
stration of half an ounce of vinegar in an ounce of 
water. Douching the face with cold water and 
raising the hands above the head is a favourite 
remedy. The successful treatment of epistaxis is 
mainly dependent upon an accurate diagnosis of its 
cause ; and it frequently happens that nasal htemor- 
rhage is only a symptom of some constitutional 
condition calling for treatment. 

A. H. Tubby. 

EPITHELIOMA (<ir/,u^n ; and the nipple, 
the word * epithelium ’ being at first used for the 
tissue covering the nipple; and omay a termina- 
tion indicating a tumour). — Synon. ; Epithelial 
Cancer ; Cancroid ; Fr. Epithelioma ; Ger. Epi^ 
thelkrcbs. See Cancer. 

EPIZOA.— Entozoa. 

EPULIS (^^1, upon ; and olXovy the gum). — See 
Mouth, Diseases of. 

EQUILIBRIUM. — This term is used to denote 
the equal balance of the different parts of the human 
frame, so that in sitting or standing or in the action 
of locomotion the trunk is kept in the erect position. 
Equilibrium in standing depends on keeping the 
centre of gravity of the whole body within the base- 
area of the feet, as any deviation outside this area 
irill cause the whole body to fell over, unless the 
centre of gravity can be quickly restored. The 
muscles are the mechanism by which eqtdlibrium 
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is preserved, and the muscles are kept informed of 
the position of the body by sensory impressions 
which come in from the periphery by the postenor 
nerve-roots, by visual impressions, and by impres- 
sions derived from the semicircular canals 

The muscles have been described as being in a 
state of tonic contraction, but this is certainly not 
true of all the muscles, and it is probable that there 
are two sets of muscles, one which fixes the joints, 
and the other which restrains and rectifies a faulty 
position For instance, in the spinal column it is 
probable that the deep muscles, as the spinalis dorsi, 
the semispinales colli et dorsi, the multifidus spime, 
the intertransversales and interspmales act in a tonic 
manner in keeping the spine more or less rigid , but 
in the erect posture, where a person stands ‘ at at- 
tention,’ the erectores spinaeand the recti abdominis 
are not contracted These are the muscles which 
check and rectify any faulty position of the spine as 
a whole , for instance, if the spine is allowed to bend 
forwards, the erectores spinse contract and stop 
the movement and bring the spine into the erect 
position again and then relax ; also if the centre 
of gravity is allowed to fall behind the base line, so 
that the spine is extended backwards, the recti 
abdominis suddenly contract and regulate the move- 
ment and bring the spine into the erect position again 
These are the muscles which counteract the influence 
of gravity, and in the erect posture the weight is so 
evenly adjusted that this position is maintained 
without either the erectores spinse or recti abdominis 
contracting So with the movements of the pelvis 
on the heads of the femora, it is probable, though it 
IS difficult to prove it, that the deep muscles, as the 
obturatores, pyriformes, and quadrati, act tonically in 
fixing the pelvis on the femora, but with regard to 
the large superficial muscles some act as restraining 
muscles In the erect posture the gluteus maximus 
cannot be felt to be acting, neither can the hamstrings 
nor the extensor quadriceps and sartonus , but as 
soon as the pelvis and the trunk are allowed to 
sway forwards, the hamstrings instantly contract 
and counteract the effect of gravity, and if the 
trunk be allowed to incline backwards, the muscles 
on the front of the thigh contract and bring the 
body back to the erect posture The extensors and 
flexors of the knee are not contracted in standing 
erect, as is well shown by the schoolboy trick of a 
smart blow behind the knees causing the person to 
fall down, owing to the extensors being relaxed — 
but they respectively contract if the person sways 
backwards or forwards Coming down to the 
ankle, the muscles on the front of the leg and the 
calf-muscles are restraining muscles, and the tendons 
on the dorsum of the foot are not apparent unless 
the person sways backwards 

In disease equilibrium is lost from lesions on the 
sensory or motor side ( i ) F rom loss of sensory impres- 
sions as in locomotor ataxy, where, the afferent tracts 
in the spinal cord being degenerated and the ingoing 
impressions retarded or stopped, the patient has 
only his vision and his semicircular canals to guide 
him j and therefore, when his eyes are closed, he 
sways to and fro, or falls over, owing to information 
not being given to the restraining muscles to act. 
Equilibrium may also be defective from faulty im- 
pressions of the relative position of the person to his 
surroundings due to disease of the semicircular 
canals, as m auditoiy vertigo. ( 2) On the motor side 
^uihbnum is lost from a want of proper co-ordina- 
tion of muscular movements, as in lesions of the 
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cerebellum and in cases of disseminated sclerosis ; 
from paralysis of the restraining or fixing muscles, as m 
pseudo-hypertrophic paralysis or infantile paralysis 
(but It is extraordinary how much paralysis of the 
extensors of the knees may exist and yet the patient 
be able to stand and even walk) ; and from the slow 
action of the muscles, as in paralysis agitans. 

Galt — In relation to the preservation of equili- 
brium IS the question of Gait. This may be altered 
from sensory or motor lesions In sensory lesions 
of the spinal cord, as locomotor ataxy, the gait is 
characterised by an over-action and uncertainty of 
the movements of the legs, so that the feet are lifted 
too high, the toes are over-extended so that the 
soles of the feet are unduly visible, the heel is 
brought down with a stamp, and in turning round 
there is much staggering On the motor side, the 
gait may be alter^ from simple paralysis of the 
different joints of the lower limb , in paralysis of the 
anterior tibial muscles the foot hangs down, and to 
clear the ground the hip has to be over-flexed, giving 
a high-stepping appearance , in paralysis of the 
extensors of the knee, the patient has to swing the 
leg forward by its weight, and in so doing the knee 
comes forward first, the foot is then planted on the 
ground, and the knee is thereby straightened and 
receives the weight of the body , while in paralysis 
of the glutseus medius and minimus the patient has 
a waddling gait from having to balance the weight 
of the body over the head of the femur as the other 
leg swings forward, owing to the fixation of the 
pelvis by these muscles being lost Patients with 
weakness of the flexors and extensors of the hip- 
joints can manage to walk along the level, but they 
cannot go uptairs If paralysis is combined with 
rigidity, as in spastic paraplegia or hemiplegia, the 
patient cannot raise the foot high enough to clear 
the ground, and it is therefore dragged along the 
ground or circumducted, or it is not hfted up high 
enough to prevent it scuffing Among other forms 
of gait due to motor disablement are the inco-ordinate 
and cerebellar reel, in which the patient makes large 
excursions like a drunken man and falls over bodily 
without apparently any attempt to save himself ; the 
slow gliding walk of the early stages of paralysis 
agitans, in which the patient seems to tumble on to 
each foot as it is put forward, and the short quick 
steps of the later stages of this disease, when he is 
unable, owing to the slowness of his movements, to 
get his feet in front of his centre of gravity Lastly 
tremors Such as those of disseminated sclerosis make 
the patient shake the whole body on each foot as it 
is put down , and the characteristic irregular gait 
of chorea, where the patient walks quickly, then 
suddenly stops, appearing to leave one leg behmd, 
twists on one heel and then goes on again 

C. E. Beevor. 

EQUINIA (e^uusj a horse) — A synonym for 
glanders See Glanders 

' I 

ERB’S PARALYSIS.— .Sw Brachial PLBXua, 
Lesions of 

ERETHISM {iptBiCvt I irritate).— A condition 
of excitement or initation, affecting either the w^k 
system or a particular organ or tissue. The word 
has been especially appli^ to the condition of the 
body in the early st^^e of acute diseases, and also 
to that induced by the too free use of meiciiiy 
{nieraertal erethism) See Mrrcury, Poisoning by, 

tl 
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ERGOTISM. — Synon. : Morbus cerealis ; Fr. 
Brgotisme\ Ger. Brgotismus\ KritbelkrankheU, 

Definition. — A disease due to the action of 
ei^ot. 

^Etiology. — This disease derives its name from 
the frict that it is the result of the ingestion of ergot 
— the sclerotium of a fungj^ called Claviceps pur- 
pureuy which grows parasitically in the ear of the 
e. In some seasons this form of blight affects 
e grain so extensively that ten per cent, of the 
meal may consist of ergot. The pnenomena to be 
described as symptoms of ergotism have been 
regularly and exclusively traced to the use of articles 
of food made from rye-meal thus contaminated. 
The appearance and severity of the disease vary 
with the amount of ergot consumed. Children at 
the breast are never attacked. Ergotism has 
frequently broken out in well-marked epidemics, 
after unfavourable harvests. In ruder times it con- 
stituted a severe form of scourge ; but now it usually 
occurs sporadically, or is limited to families or small 
communities. 

Anatomical Characters. — Ergotism is cha- 
racterised by definite anatomical changes, mainly 
in connection with the vessels and the spinal cord. 
The arterioles are found post mortem to be con- 
tracted, and to be the seat of a peculiar hyaline 
degeneration of the intima, with thrombosis and 
diminution, or even complete disappearance or 
occlusion, of their lumen. Gangrene is the ultimate 
result of these morbid changes. The posterior 
columns of the spinal cord are the seat of a degene- 
rative or sclerosing process, somewhat resembling the 
lesion found in tabes dorsalis. 

Symptoms. — Within a few days of the first in- 
gestion of rye-meal contaminated with ergot, the 
ordinaxv phenomena of irritant poisoning are de- 
veloped, namely, vomitii^, diarrhoea, severe ab- 
dominal pains and cramps, and general depression 
— giddiness and headache being specially marked. 

Along with the preceding, certain specific sym- 
ptoms gradually make their appearance. The first 
and most characteristic of these is formication (a sen- 
sation as of insects running along the skin), attended 
by severe itching of the extremities. The other 
special senses, such as vision and hearing, may also 
become disordered. Occasional tearing pains occur 
in the limbs, and clonic spasms of the muscles. 
Ravenous hunger is said to be a striking symptom 
in some instances. The pulse is infrequent and 
small. Respiration is not markedly disturbed. 

The remaining phenomena peculiar to ergotism 
are usually described as belonging to two forms, 
the gautgrenous and the spasmodic, according as 
the circulation or the nervous system is chiefly 
affected. 

(a) Gangrenous ergotism, — The toes, fingers, 
feet, ears, and nose are the parts most commonly 
attacked. The incipient discolouration, pain, and 
swelling are observea within a period of two days 
to three weeks from the commencement of the 
other toxic symptoms. See Gangrene. 

[b) Spasmodic ergotism, — The leading symptom 
of this form of the disease is the occurrence of 
severe intermittent cramps or painful spasms, 
specially affectii^ the lower extremities. These 
develop into tonic contraction of the muscles, with 
fiaadon of the limbs ; and end perhaps in general 
convulsions, prostration, various kinds of mental 
^jbeiangement, unconsciousnesst and deadi. Abor- 

does not appear to be of frequent'occmrence. 


Course, Duration, and Terminations.— 
Many cases of ergotism are acute rather than 
chronic ; but when gangrene appears, the course 
may be very protracted and variable. Spasmodic 
ergotism may last from two weeks to as many 
months. The mortality is said to have fallen from 
sixty to ten per cent. In a few cases, resolution 
occurs in affected extremities. 

Pathology. — Beyond its effect as an irritant 
poison, the specific influence of ergot is mainly 
exerted upon the organs of circulation, the centrd 
nervous system, and the uterus. The different 
effects have now been satisfactorily traced to the 
actions of the four important organic constituents of 
the diseased grain. One of these, cornutine, an 
alkaloid, produces slowing of the cardiac rhythm by 
stimulation of the vagus at its central extremity. 
The contraction and hyaline change found in the 
arteries are due to the action, on the vaso-motor 
centre and the vascular walls respectively, of a 
second constituent, sphacelinic acid. The result ot 
these effects on the heart and arteries is that the 
blood-pressure rises. The gangrene is readily 
accounted for by the vascular changes. The 
painful spasms, as well as the formication and other 
sensory disturbances, are the direct result of the 
action of the cornutine upon the spinal cord. The 
action of ergot upon the uterus is explained by some 
authorities as due to stimulation of the uterine 
centre in the cord by cornutine and sphacelinic acid. 
Other authorities maintain that it is set up by the 
local anjemia produced by the vascular contraction ; 
while others, again, consider that ergot acts 
directly upon the muscular fibres of the organ. 

Diagnosis. — The occurrence of gangrene in a 
number of young and previously healthy persons, in 
countries where rye-meal is an article of food, should 
remove all difficulty from the diagnosis of ergotism. 
The spasmodic form of the disease can usually be 
distinguished from epidemic cerebro-spinal fever by 
the absence of pyrexia. 

Prognosis. — The prognosis depends chiefly upon 
the early recognition and removal of the cause. 
The probability of the escape of affected extremities 
may be estimated by the degree to which the gan- 
grenous process has advanced. 

Treatment. — The treatment of ergotism must 
commence with the removal of the cause. An 
attempt should then be made to hasten the elimina- 
tion of the poison by the cautious administration of 
emetics and purgatives j to allay the symptoms of 
gastro-enteritis ; and to support the strength of the 
patient by internal and external stimulants, such as 
alcohol, warmth, and friction. The treatment of 
less acute ergotism, including spasmodic cases, is 
mainly palliative. Efforts must be made to avert 
gangrene by careful local stimulation— by means, for 
example, of warm fomentations. If it make its 
appearance it should be treated surgically. See 
Gangrene. J. Mitchell Bruce. 

EROSION {erode, I gnaw away). — A superficial 
destruction of tissue, caused especially by friction, 
pressure, corrosion, or certain forms oi ulceration. 

EROTOMANIA (Ipwr, love; and fucrla, mad- 
ness). — Synon.: Love-melancholy; Satyriaais (in 
men) ; Nymphomania (in women) ; Fi. Monomanie 
4roHgue ; Ger. Liebeswuth,’^lTaAti\iy characterised 
hy excessive sexual excitement; sometimes sjymsp- 
tomatic of cerebral lesion, sometimes of disorder in 
the reproductive organs. See Insanity, 
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ERRATIC (arr^f I wander). — Wandering) ifeift- 
ing, or irregular. Applied to pains, eruptions on 
the skin, and other morbid phenomena, when they 
shift or move from place to place. 

ERUCTATION (erucio^ I belch) — Definition. 
The sudden escape or expulsion of gas from the 
stomach upwards, with or without an admixture of 
portions of liquid or solid food, or of gastnc juice or 
other liquids See Flatulence. 

ERUPTION {erumpOy I burst forth) — This 
term is commonly applied to a pathological mani- 
festation in the skin, more or less general ; sometimes 
marked by colour, sometimes by prominence, but 
more frequently by both When sudden and 
hyperaemic, a term derived from the efflorescence of 
a plant, namely, exanthemay is employed, as in the 
instance of the exanthematous eruptions — scarlet 
fever, rubeola, roseola, and variola. The term is 
equally applicable to less acute forms of dermatitis, 
such as urticaria, eczema, impetigo, ecthyma, acne, 
and furunculus , and is also used for still more chronic 
forms of disease, for example, psoriasis; and for 
outgrowths of the skin due to aberration of nutrition, 
as in the instances of warts and molluscous tumours. 
See Drug-Eruptions ; Occupation-Diseases ; 
and Feigned Diseases 

ERYSIPELAS {ipvdpSsy red ; andWxXa, skin) — 
Synon Cutaneous Erysipelas j Fr Erystpile ; 
Ger Erysipelas 

Definition and Description — A contagious 
disease of the skin, or mucous membrane, character- 
ised by a spreading inflammation, which does not 
tend to suppurate, and which is associated with the 
presence, in the lymph-spaces and lymphatic vessels 
of the affected area, of a specific micro-oiganisra, 
the Streptococcus erysipelatis This definition is ap- 
plicable to the simple cutaneous form of erysipelas, 
in which the nature of the infecting agent has been 
demonstrated, both in man and experimentally in 
animals For this cutaneous affection the term 
* erysipelas ’ should be reserved. It has however been 
exteflided, so as to include other inflammatory affec- 
tions of a similar spreading nature, affecting different 
parts of the body, especially the subcutaneous tissue 
and the deeper planes of areolar tissue Although 
in these situations the inflammation presents quite 
different characters, often running on to suppuration, 
yet these affections have for a long time been regarded 
clinically as erysipelas, and spoken of as erysipelatous 
inflammations Hence some authors have described 
three or more varieties of erysipelas, the cutaneous, 
the subcutaneous or diffuse cellulitis, and the deep- 
seated inflammation of areolar tissue or phlegmonous 
erysipelas Only the first of these will be mscussed 
in the present article The second and third are 
described in the articles on Cellulitis and Abs- 
cess {Diffuse Suppuration) respectively. 

/Etiology and Pathology — It was not until 
1882 that Fehleisen found in the lymph-spaces and 
lymphatic vessels of the skin, at the advancing edge 
of the inflammation in erysipelas,* an organism 
growing in chains, or rairs, and belonging to the 
genus Streptococcus. He was abl.e to now the 
organism in pure culture pn gelatine, and the in- 
oculation of such a culture into the skin of the rabbit’s 
ear {woduced an attack of tymeal en^^las, the 
organism being Sgain found in the inflammation 
BO TOoduoed. subsequent ipQpilaliQhs of the culti- 
vated organism were mstfle on thebuman subject, the 


object being to influence the course of luimSj or 
cancer. Seven cases were thus tested by Fehleisen, 
and genuine cutaneous erysipelas followed in six $ 
in the seventh case the patient had suffered from the 
disease a few months before. Other observations 
also tended to show that although one attack of the 
disease does confer a certain degree of immunity, yet 
It IS only of a very limited duration, varying from 
one to three months, the patient afterwards showing 
m some few cases an increased tendency to contract 
the disease 

Clinically, in man, the incubation-penod is from 
24 hours to 3 days or more, while expenmentally in 
animals Fehleisen found that the usual time was from 
15 to 60 hours 

Thus, in the case of cutaneous erysiMlas, the 
characteristics and life-history of the invading organ- 
ism have been clearly established Moreover, the 
identity of the so-called traumatic and idiopathic 
forms is now established 

In cellulitis and diffuse suppuration a streptococcus 
is also found, morphologK^ly identical with that 
desenbed by Fehleisen, and although differences in 
cultivation-characters were desenb^ by him, later 
observers a^ee that the organisms cannot be dis- 
tinguished by reaction to reagents, or cultivation- 
characters 

With regard to inoculation-expenments, while 
Fehleisen noted differences in the appearance of the 
inflammation, according as the skin of the rabbit’s 
ear had been inoculated with the Streptococcus 
erysipelatis, or that obtained from suppurating foci, 
later observers have failed to notice such differences. 
Lingelsheim and Frankel claim to have produced 
typical erysipelas in the rabbit by the inoculation of 
a streptococcus derived from an abscess in man, and 
this observation has been confirmed by George Dean 
at the Jenner Institute, while Petnisky states that he 
has developed pure cutaneous erysipelas in man by 
the inoculation of a streptococcus denved from a 
case of suppurative peritonitis 

It was to the streptococcus found in these spread- 
ing subcutaneous inflammations that Rosetibach 
originally ^ve the name of Streptococcus pyogenes. 
Thus, whUe the question of the identity of this 
organism with that found in the cutaneous form of 
erysipelas is still an open one, it is well to remember 
that clinically the simple cutaneous disease differs 
widely from the subcutaneous inflammations. 

Suppuration is generally absent in cutaneous enr- 
sipelas and frequent in ^e allied conditions. In 
cutaneous erysipelas streptococci are found only in 
the lymph-spaces and lymphatic vessels at the ad- 
vancing margin of the rash, while in diffuse suppu- 
ration and cellulitis they can be demonstrated in the 
tissues and exudation-fluid of the whole of tho 
inflamed area. In cutaneous erysipelas the oiganisms 
show little or no tendency to enter the blood-vessds 
locally, or to multiply in the blood-stream. ^ An 
experiment of Fehleisen’s on the rabbit’s ear pmtif 
the absence of blood-infection. Having IndticM 
cutaneous etys^las by the inoculatioti of a pure 
culture of the Streptococcus erysipelatis, he 
tated the ear below the inflamedarta, With 
cautery, With the effect of rapidly redbcii^ ^ele^ver, 
and removing all constitutiofial tymphnhi. lu Ottes 
of diffuse suppuration and cemilios, oh Hie' OtM 
hand, blood-fmection does bcair, and pyme^ and 
septicemia are not mfreqn^.' ‘ ’ 

Furj^er investkmtioiis ate needed to deride 
Whether these differeneei in the behairioilt of 

1 1 a 
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Streptococci can be explained by varying; degrees of 
virmence of one and the same o^nism, due to 
diderent sites of inoculation, and diderent degrees of 
resistance on the part of the invaded tissues, or 
whether the organisms in the several varieties of the 
inflammation are of distinct species. The suggested 
classification of the streptococci into long and short 
varieties has little or no value, owing to the easy 
conversion of one form into the other by suitable 
cultivation, and passage through different species of 
animals. 

In the absence of any infection of the blood*stream 
by the organisms themselves in cutaneous erysipelas, 
the constitutional symptoms are due to the absorp- 
tion, at the site of the inflamed area, of the products 
of the growth of the streptococcus. The writer has 
shown that in blood drawn from the inflamed area 
there is an increased tendency to the crystallisation 
of the haemoglobin, as compared with blood drawn 
from the general circulation. This fact indicates 
increased local haemolysis, probably the result of the 
action of the locally formed toxin on the tissue-cells 
and capillaries. Manfredi and Traversa have found 
that the products of the growth of the streptococcus 
outside the body, when injected into the circulation 
of animals, cause grave nervous phenomena, partly 
convulsive, partly paralytic in character. 

While the Streptococcus erysipelatis does not 
ordinarily invade the blood-stream, it is possible 
that it may enter the circulation from the mucous 
surface of the respiratory, alimentary, or genital 
passages, possibly only after abrasion of the surface, 
and be carried by the blood -stream, without multi- 
plying in it, to some part where from local injury, or 
other cause, it may find suitable conditions for growth. 
This seems the only possible explanation of those 
cases in which the disease occurs in different parts 
of the body without any wound. It is now, how- 
ever, fully established that in the vast majority of 
cases of cutaneous erysipelas some abrasion of skin 
or mucous membrane serves as the point of inocula- 
tion. 

Since the recognition of the specific organism of 
erysipelas, and the establishment of the local origin 
of the disease in the inflamed lymphatics of the skin, 
erysipelas is no longer classed among the acute 
specific fevers. 

Predisposing Causes . — The causes which predis- 
pose to the occurrence of erysipelas are (i) those 
which favour the multiplication and dissemination of 
the organism outside the body, and (2) those which 
render the body a more suitable nidus for its growth. 

I. Our knowledge of the life-history of the strepto- 
coccus outside the body is very incomplete. It 
grows readily at ordinary temperatures on gelatine 
and agar-agar. It has been found in potato-cultiva- 
tions from the air of infected wards, the cultivations 
so obtained producing erysipelas in rabbits. There 
is little doubt, however, that it is usually conveyed, 
not by the air, but by direct contact, or by the hands 
or clothes of attendants. 

All anti-hygienic surroundii^s, such as accumula- 
Uon of decaying animal or vegetable matter, favour 
jts growth. Thus t^e presence of a dust-heap near 
the window of a ward has been known to cause 
repeated outbreaks of erysipelas in the nearest bed. 
Dampness of floors, decomposing discharges from 
vroundS) and dirty dressings all help the spread of 
the disease.^ Meteorolo^cal conmtions are said 
^0 aa mfluence. Erysipelas is certainly most 
^mmon in spring and late autumn, and least common 


in the hotter and drier months. A wave of cold 
damp weather will sometimes be associated with 
an epidemic of the disease in the out-patient de- 
partment of a hospital. Bad ventilation leads to a 
concentration of the poison, and hence to its easier 
dissemination. * 

2. Among the predisposing causes which rendei^ 
the patient more liable to take the disease, the 
most important is the presence of a wound or 
abrasion of skin or mucous membrane, which may 
serve as the point of inoculation. The existence of 
diabetes, chronic alcoholism, aifections of the liver 
and of the kidneys undoubtedly render the subjects 
of such diseases less resistent to the growth of the 
organism. Personal hygiene is also influential, 
including bad or insufficient food, impure water, 
and lack of cleanliness. Age has apparently no 
influence, neither has sex. 

A so-called constitutional predisposition to cuta- 
neous erysipelas is occasionally met with, which is 
sometimes hereditary : the same patient suffers from 
repeated attacks of the disease, and so one attack is 
said to predispose to another. The pathological 
condition which underlies this peculiarity is not fully 
known. We have seen that the immunity conferred 
by one attack, experimentally produced, is only 
temporary, even in ordinary cases. 

Erysipelas occasionally becomes epidemic, the type 
of the disease varying in different epidemics. VVe 
know little or nothing of the causes which render 
the disease epidemic. 

Morbid Anatomy. — The post^morUni appear- 
ances in erysipelas are not characteristic, and 
resemble those found in cases of other infective 
diseases associated with high fever. These are, in 
acute cases, early post-mortem staining of blood- 
vessels imperfect blood-coagulation, subserous 
petechae, a swollen and soft spleen, and cloudy 
swelling of the tissues of the liver and kidneys. 
Locally, the bright red colouration of the inflamed 
area fades after death, leaving a faint yellowish 
tinge ; the skin feels hard and inelastic ; and the 
subcutaneous tissue contains an excess of serous 
fluid. Microscopical examination of the tiss^ of 
the affected area shows a large number of migrating 
leucocytes, lying in the spaces of the areolar tissue, 
among the fat-cells, and in the lumina of the 
smaller lymphatic vessels. The chains of strepto- 
cocci found in the lymph-spaces of the skin at, 
or in front of, the advancing margin of the inflam- 
mation have been previously described. 

The conditions associated with the various com- 
plications of erysipelas will also be present : thus a 
joint underlying the affected area will probably 
contain a turbid but not purulent effusion. The 
serous cavities are more rarely affected. In the 
case of a patient dying with pleural effusion during 
an attack of erysipelas following amputation of the 
breast on the same side, the turbid serum from the 
pleura cpntained large numbers of the Streptococcus 
eiysipelatis in almost pure culture. 

Symptoms. — The incubation-period appears to 
Vary from two to seven days. The constitutional 
^mptoms solnetimes precede the local. The 
invasion is marked by chilliness or rigor, or, in 
children, by convulsions, as well as by loss of 
appetite, nausea, headache, aching liml^, and 
general malaise— the usual symptoms of fever. If 
the process originates in a pre-existing wound, the 
patient is conscious of throbbing, tension,, and 
discomfort iQ tlije part, an4 the granulating surface 
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assumes an unhealthy character. The temperature 
rapidly nses to 103° F. or higher, and usually 
within twenty-four hours the characteristic cutane- 
ous inflammation becomes evident ; this may, how- 
ever, appear with the initial fever, or be delayed for 
two or three days The nearest lymphatic glands 
are always swollen and tender 

The rash usually starts from some wound, abra- 
sion, or granulating sore, frequently at the ] unction 
of the skin and mucous membrane, at the angle of 
the eye, or nose, or mouth, or from some place on 
the surface of the skin, excoriated by chronic 
purulent discharges from the ear or nose. It some- 
times commences in the nasal or pharyngeal mucous 
membrane, and involves the skin secondarily. The 
inflamed skin is bright red in colour , the redness 
advances in all directions ; and the advancing margin 
IS sharply defined and slightly raised The skin is 
swollen, and in situations where the subcutaneous 
areolar tissue is lax, as in the eyelid or scrotum, 
considerable oedema may occur Frequently small 
vesicles arise, which may coalesce into large blebs, 
containing clear yellow, or occasionally blood-stained 
serum When opened they dry up, scab over, and 
heal without ulceration, at any rate in the absence of 
further pyogenic infection 

The inflammation has but little tendency to run 
on into suppuration, except in parts such as the 
eyelid, where the oedema has been excessive and 
sufficient to produce local strangulation , and even 
here the question of a mixed infection must also be 
borne in mind The fever continues as long as the 
redness keeps on spreading The pulse is the best 
guide to the gravity of the case, and in serious 
attacks this soon becomes very frequent and feeble 
The temperature may reach 106° F , and the 
diurnal variations are only slight 

Delirium is not uncommon When present, it is 
due to the blood-change produced by the toxins of 
the disease, and not to meningitis, though this may 
occur rarely as a complication, especially in cases of 
erysipelas of the orbit, or when associated with 
fractures of the skull The tongue is dry, foul, 
and in bad cases cracked and brown There are 
sordes on the lips and teeth, and the urine frequently 
contains albumen 

The duration of erysipelas is very uncertain 
The decline of the disease coincides with the 
cessation of the spread of the inflammation, to- 
gether with a simultaneous fall of temperature. 
As the rash fades, the margin loses its distinct 
outline, and it frequently happens that the redness 
is spreading in one direction, and fading in another, 
at the same time In some cases it may advance 
in a wave over the whole surface of the body and 
limbs, and though relapses frequently occur it would 
seem as though a partial local immunity of tissue 
IS produced in certain areas of skin, over which the 
inflammation has passed, before a general immunity 
of the whole system has been attained The rash, 
having appeared and thoroughly subsided in one 
area, does not as a rule reappear in that area ^ain 
during the same attack of the disease, though the 
same area frequently becomes affected again by a 
subsequent attack, after the short period of immu- 
nity, which the disease confers, has passed away 
The subsidence of the rash is followed by desqua- 
mation of the cuticle, and frequently, in the scalp, 
by temporary loss of hair. When death occurs, it 
does so most frequently from exhaustion, or from 
grave blood'Chai^es. It may be preceded by 


delirium and coma, or by complications such as 
pleurisy or pneumonia. 

When the disease attacks the mucous membfane 
of the pharynx or larynx, the constitutional symptoms 
resemble those ctf the cutaheous form, but the locid 
symptoms present some peculiar features. The 
fauces and pharynx are bright red or dusky m colour, 
the soft palate and uvula are oedematous, and the 
lymphatic glands at the angle of the jaw markedly 
enlarged and tender Extension of the disease to 
the glottis causes oedema with intense dyspnoea and 
liability to spasm of the larynx 

Erysipelas occasionally attacks the navel of newly 
born infants, and the vulva of weakly children ; or 
the poison may infect the mucous membrane of the 
uterus or gemtal canal during the puerperal period, 
and thus produce a form of puerperal fever. 

Diagnosis. — When fully developed, erysipelas 
is easily recognised In simple inflammation around 
a wound or abscess, the result of staphylocbccic 
,or other m faction, the characteristic invasion of ery- 
sipelas and the sharply defined margin are absent, 
while in simple erythema the temperature is not 
raised, and the eruption occurs in isolated ptches 

Prognosis — This depends chiefly on the gravity 
of the general or constitutional symptoms The 
pulse IS, as a rule, a truer index of the patient’s 
condition than the temperature The following are 
bad signs — A high temperature, violent delirium, 
excessive diarrhoea, early prostration, and a dry 
tongue with sordes Old age, kidney-disease, and 
chronic alcoholism add largely to the risks of an 
attack When the disease affects the larynx, the 
danger of the occurrence of oedema of the glottis is 
always present In uncomplicated cases of erysipelas 
the death-rate is low 

Treatment —To avoid the spread of the infec- 
tion, the patient must be isolated — especially from 
other cases of wounds, and from puerperal women. 

The treatment must be stimulating in character, m 
order to combat the exhausting effects of the disease. 
The bowels should be relieved at the commence- 
ment of the attack One drug, Tincture of Per- 
chloride of Iron in large and frequent doses, has been 
much used and has often been highly recommended, 
although in some cases it seems to exercise little 
influence on the spread of the inflammation The 
diet must be as nounshing as possible Beef-tea, 
eggs, and milk should be taken freely, while stimu- 
lants are often required, and occasionally must be 
given in large quantities 

Sero-Therapeutics — Unfortunately the use of 
antitoxic serums in the treatment of streptococcic 
infection does not at present rest on nearly so accu- 
rate an experimental or clinical basis as the use of an 
analogous serum in diphtheria 

The results of the injection of anti-stteptococcic 
serum vary In some instances undoubted 'benefit 
is product j in other cases little influence is nodc^ 
on the course of the disease; Unfortunate^ ' i!io 
separate statistics of the different forms dt 
disease are available Some’ very severe cases df 
hlegmonous inflammation have been undoubtedly 
enefited, and some cases of merperal feVer ^bw 
a rapid fall of temperature and recoveiy with its 
use In some cases of diffuse infiarflihadon of 
areolar tissue, or eelluhtis, the nsd die serum 
has ap^rently been foUovted hV u locali^tibn and 
limitation of a previously ^reading iti^frimatiofi^ 
accompamcdl^-a * breaking dpwii and supMratton 
of thrceAtral areai ^ ' 
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It seems now established : — that a seram can be 
prepared which has a distinct antitoxic value when 
givei^ to protect any animal against the poison of the 
particular strain of streptococcus used to immunise 
the animal from which the serum has been obtained ; 
but the same serum may be useless when used 
against a streptococcus of another race, which is 
moiphol<^cally identical, but which has been 
cultivated in a different soil. Hence, until the 
question of the identity of the streptococcus of 
cutaneous erysipelas and that found in diffuse 
cellulitis and puerperal fever (Streptococcus pyo- 
genes) is experimentally settled, it is best to use, in 
each different form of the disease in man, a serum 
obtained from an animal immunised against the 
variety of organism associated with that particular 
form of the disease. Efforts are at present being 
made to produce experimentally a multivalent serum 
by immunising animals with several different strains, 
unfortunately these distinct varieties of serums are 
not at present procurable by the practitioner. F urther, 
^m me marked differences shown by streptococci 
in their initial virulence, and also in their capacity 
for undergoing exalted virulence, by passage through 
different animals, it is possible that the slight 
physiological variation produced in the same strep- 
tococcus during its grovrth in any one animal may 
be sufficient to obliterate its racial peculiarity from an 
antitoxic point of view. If this be so, the varieties 
f antitoxic serums may be as numerous as the races 
of streptococci. 

Thus in the absence of an accurate experimental 
knowledge, the treatment of erysipelas anti- 
streptococcic serum, as at present prepared, is more 
or less an experiment. Fortunately the risks and 
disadvantages in case of failure are slight, while on 
the other hand the gain if the experiment succeeds 
is often considerable. Accurate records of the 
result in all cases are much to be desired. 

Local Treatment. — Warmth and avoidance 
of marked variations of temperature are essential. 
Cold is inadmissible j it aggravates the inflam- 
mation, and tends to depress the tissues in their 
reaction against the poison of the disease. Hot 
fomentations or hot baths may be used if the 
situation of the part permit ; in other situations dry 
warmth may be used. The &ce and head may be 
enveloped in a mask of cotton wadding. Many 
local af^ications have been highly extolled in the 
treatment of erysipelas. These are ‘.—painting the 
part with tincture of iodine, the application of anti- 
septic lotions or pastes, covering tne affected area 
with a coat of wmte-le^ paint, the local injection 
of a strong solution of carbolic acid around the margin 
of the inflamed area, and the scarification of the 
skin, and local application of the carbolic solution 
to the scarified surnu:e. The drawing of a so-called 
limiting line in front of the advancing redness, 
with mtiate of silver or blistering fluid, has also 
been recommended. This precemire is based on 
the supposed blocking of the lymph-channels by 
leuco<^es, in the area affected by the counter- 
irritation, thus rendering the vessels less pervious 
to the streptococcic invasion. Probably in actual 
practice the simplest measures are the best The 
evacua^n of the vericles, and dusting the skin 
of the inflamed area with a> non-irritating disinfect- 
ing powder, such as boric acidi oxide of due, and 
^arcb in equal parts, gives good results. The siw- 
Mould be protected and kept warm by the wool- 
maafc dud the limbs by dry wool or fomentations# 
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Erysipelas of thd larynx and pharynx is best 
treats by an antiseptic and soothing lotion, applied 
locally, in the form of a spray. The Glycermum 
acidi borici, diluted with water, forms a useful 
application ; or a solution of perchloride of iron 
may be locally applied. The constant sucking 
of ice is useful in relieving the distress, as well 
as the tendency to oedema of the glottis. If this 
complication occur, leeches may be applied 
externally, over the larynx. Should these measures 
fail and suffocation threaten, the aryteno-epiglottic 
folds may be carefully scarified, but tracneotomy 
will probably be necessary. C. J. Bond. 

‘ ERYSIPELAS, CURATIVE.— While attacks of 
intercurrent erysipelas have occasionally been known 
to exert a curative influence upon a number of 
diseases, notably lupus and syphilitic affections 
of the skin, such instances have been comparatively 
rare. The curative influence of erysipelas in 
tuberculosis was described at length by Mauriac as 
early as 1873. The similar influence of the ery- 
sipelas-toxins upon primary, secondary, and tertiary 
wphilitic lesions has been shown experimentally by 
Robert H. Greene of New York. 

By far the most important, both from a clinical 
and experimental standpoint, is the action of 
erysipelas upon malignant tumours. Prior to 
Fehleisen’s discovery of the specific micro-organism 
of erysipelas, in 1883, it was recognised, in a 
general way, that erysipelas had a certain beneficial 
action upon malignant tumours, and that, in some 
cases, this might be curative. These instances 
were, however, so few and isolated that no scientific 
attempts were made to determine the nature and 
limitations of this action. Fehleisen’s experiments 
were the first step in this direction. His experi- 
ments upon animals, and later upon man, proved 
that erysipelas could be artificially produced by 
inoculations of the pure cultures of streptococcus 
of erysipelas. He inoculated 7 patients suffering 
from inoperable malignant tumours, but was able 
to produce erysipelas in only 6 cases. The results 
of these experiments were very striking. In one 
case, a fibro-sarcoma of the cheek with enlarged 
glands, the suTOificial nodules disappeared, and the 
enlarged glands diminished to one half their size. 
The other cases were inoperable carcinoma j in one 
case, a twice-recurrent carcinoma of the breast, the 
tumour disappeared in one week, and there had been 
no recurrence at the end of six months. In a third 
case, an ulcerative carcinoma of the breast with 
enlarged glands, the latter disappeared entirely and 
the tumour was reduced in size one half. The 
remaining cases showed little change. 

These remarkable results naturally led to further 
investigations, and Bruns in 1888 gave a detailed 
account of most of the cases up to that time. He 
discussed the effect of erysipelas not only upon 
carcinoma and sarcoma, but also upon lupus, keloid, 
and syphilitic lesions. He collected 14 cases of 
undoubted malignant disease in which erysipelas 
either occurred accidentally or was producea by 
inoculation. Of these 5 were sarcoma, 3 epi- 
thelioma, and 6 either carcinoma or sarcoma. Of 
the 5 cases of sarcoma 3 were fiilly and permanently 
cured. One of these cured cf»es was a multiple 
sarcoma of the head, and another a melanotic 
sarcoma of the breast. 

In 1891 the writer of this article added 9 eases 
of sarcoma to the $ c^cted by Brtms. In 3 of 
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these cases the erysipelas was artificially produced 
ty the writer. The most important case was that 
of round-celled sarcoma of the neck with five 
recurrences ip three years At the last operation it 
was found impossible to remove the disease, and 
the condition was regarded as hopeless. Two weeks 
after the operation the patient had a severe attack 
of erysipelas, and shortly after this a second attack. 
The tumour quickly disappeared, and the patient 
regained his usual health, being alive and well 
seven years afterwards. 

A study of this case led the writer to inoculate a 
series of cases with the streptococcus of erysipelas 
The first of these was a recurrent spindle-celled 
sarcoma of the neck and tonsil. The tumour of the 
right tonsil was the size of a small hen’s egg and 
almost completely blocked up the pharynx. The 
patient could swallow only liquids, and these with 
great difficulty , he was greatly emaciated First 
agar-agar cultures were used by scarification with- 
out effect. Later hypodermic injections of fresh 
bouillon-cultures were made into the tumour of the 
neck There was a rise of temperature to icx) 5®, 
associated with nausea, chilly sensations, and general 
malaise The injections were repeated at intervals 
of three to four days for four months, and though 
no erysipelas was produced the rapidly growing 
tumour no longer increased, but show^ some 
diminution in size At the end of this time, by 
the use of a new and very virulent culture, a very 
severe attack of erysipelas was produced Withm 
two weeks the tumour of the neck had nearly 
disappeared, and the tumour of the tonsil had 
decreased in size two-thirds The patient’s general 
condition rapidly improved until he regained his 
normal health and strength He was alive and 
well when last seen — five years later The tumour 
of the tonsil had shown no tendency to increase 
in size and was apparently a mass of fibrous tissue, 
the malignant features having been destroyed 
This method of treatment, namely repeated in- 
jections of living bouillon -cultures of Streptococcus 
erysipelatis introduced into the substance of the 
tumour, was employed in a series of lo cases with 
the following results In 2 cases of hopeless, 
inoperable recurrent sarcoma, the tumours dis- 
appeared, the patients remaining well upwards 
of three years after treatment In 2 cases it was 
found impossible to produce erysipelas , in 2 
cases death occurred as a result of the attack The 
improvement which followed, even when no 
erysipelas was produced, led to the belief that a 
portion if not all of the curative influence might be 
due to the toxins rather than to the action of 
the germ itself This view was still further con- 
firmed by Spronck, of Utrecht, who reported 26 
cases of carcinoma and sarcoma treated with a 
preparation of toxins of erysipelas prepared after 
the manner *of Koch’s tuberculin Although 
Spronck did not obtain a single complete success, 
his results showed unmistakable eviaence of the 
antagonistic and inhibitory influence of the toxins 
upon both sarcoma and carcinoma. Prior to the 
publication of Spronck’s paper, the wnter had 
experimented with bouillon-cultures of erysipelas 
heated to 100® C. Shortly afterwards expenments 
ui a large number of <^es, first with the erysipelM* 
toxins alone, and later in combination with the toxins 
of the Bacillus prodigiosus,fhrni$hedstlt)ngevidence 
that the curadve action of the combined toxins was 
vreatly superior to that of the erysipelas-toxins alone. 


The preparation which has given best results is pre- 
pared in brief as follows t The Streptococcus ^rsi- 
pelatis IS allowed to grow in bouillon for ten days 
to two weeks, and then the culture of BaciUttS 
prodigiosus is added. The two cultures are then 
allowed to grow together for ten dajrs, at the end of 
which time the germs are destroyed by heatir^ 
to 58° C. The fluid is preserved in glass-stoppered 
bottles, a little thymol having been previously 
added The preparation may be filtered by passing 
It through a Kitasato filter, which process makes it 
much weaker, the relative strength of the unfiltered 
to the filtered preparation being about lO : I The 
filtered solution may be employed with greater 
safety in children or adults much reduced in strength. 
The toxins, to be of value, must be prepared from 
the most virulent cultures. 

Since 1892 this method has been employed by the 
wnter in upwards of 200 cases Of 140 of these 
cases, 84 were round-celled sarcoma ; 21 spindle- 
celled ; 9 melanotic ; 2 chondro-sarcoma ; I2 

sarcoma, diagnosed by microscopical examination, 
but the exact variety not stated; 6 inoperable 
tumours with a clinical diagnosis of sarcoma Of 
the round-celled vanety about 50 per cent showed 
more or less improvement In 2 cases only did the 
growth entirely disappear ; in a third it nearly disap- 
peared ; a fourth was so much reduced in size that 
it was easily removed. All were well at the penod 
of last observation — one to three and a half years 
after treatment. 10 out of the 2 1 spindle-celled cases 
disappeared entirely, and all the remainder showed 
marked improvement. Of the melanotic tumours no 
case showed more than slight improvement In 24 
cases partial or complete disappearance wasobscrved j 
in 16 this was complete. Of these 8 were; well three 
to SIX years , 9 from one and a half to three years ; 
4 from nine months to a year and a half ; 3 died 
of recurrence which took place from seven months 
to three and a half years after treatment. Another 
case of very extensive spindle-celled sarcoma of the 
chest-wall after entire disappearance has just shown 
a recurrence on the opposite side, six years after 
treatment These cases of recurrence demonstrate 
beyond question the correctness of the original 
diagnosis. Out of 35 cases of inoperable sarcoma 
reported by other surgeons and treated by the same 
method, in which the tumour completely or nearly 
disappeared, 10 were round-celled ; 10 spindle- 
cell^; 5 with the diagnosis of sarcoma resbng 
on clinical signs only ; 5 with the diagnosis based 
on clinical signs plus a history of recurrence after 
operation Of these 35 cases, 26 disappeared com- 
pletely ; 2 others decreased so much that only an 
insignificant nodule was left which was easily ex- 
cised, the patients remaining well from one to three 
years afterwards. Of the 10 cases of spmdle-cdled 
sarcoma 6 were well from two to nearly five yextts 
after treatment. Of the total of 35 cases 14 were 
well over two years ; 6 over three years. In 2 
cases death occurred during the third and fonftb 
weeks of treatment, after the tumours (both TOvav$i* 
celled sarcoma ) had been entirely destroyed. In one 
case death was due to pyaemia of 8ta|:^yloooecic 
ongin, the infection occurring at the site where the 
tumour hadsloughed away. In the other case death 
resulted from septic absorption l^m too rapid 
necrosis of a very large round-celled sarcoma of the 
pelvis, 

Rieka of the. TresLtmenL'*<**With careftilasii^ 
tic precautions and proper dofMitrthtf rishs aRendieg 
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the treatment are exceedingly small. The writer 
has had but two deaths in upwards of 200 cases, 
and these occurred five years ago. The initial dose 
should never be greater than one half-minim, and 
should be gradually increased according to the re- 
sulting reaction. It is not desirable to get a 
reaction-temperature higher than 102® or 103® F. 
If no improvement is apparent at the end of three 
to four weeks, the treatment should be discontinued. 
The toxins may be continued for years without 
injury to the patient, a fact that has been demon- 
strated in several cases. 

Any explanation of the curative action of the 
streptococcus and its toxins upon sarcoma is ex- 
tremely difficult, except on the theory that sarcoma 
is of micro- parasitic or infectious origin. The 
method is advised only in hopeless, inoperable cases 
of sarcoma, although there is reason to believe that 
repeated small doses could be used to advantage as 
a prophylactic measure after primary operations for 
carcinoma. The most promising field for the cura- 
tive action of the toxins lies in their administration 
directly after all primary operations for sarcoma, 
instead of waiting for a recurrence. 

If the toxins can, in a considerable number ot 
cases, destroy and permanently cure large inoperable 
sarcomata, it is reasonable to suppose that their ad- 
ministration after operation will destroy the invisible 
portions left behind, and thus in a much larger 
number of cases prevent subsequent recurrence. 

William B. Coley. 

ERYTHEMA (ipvOrjfxay a flush or redness). — 
SVNON. ; Fr. Erythime ; Ger. Hautrotke. 

Definition. — The term erythema is used in two 
senses : — (i) for a form of elementary lesion of the 
skin, characterised by dilatation of superficial blood- 
vessels and resulting redness or flushing ; in this sense 
the word is synonymous with ‘ hyperaemia; ’ (2) as 
a quasi-generic term for certain conditions of the 
skin in which hyperaemia forms a prominent feature, 
e.g. Erythema pernio y E, mulH/orme, E, nodosum. 

Description. — The redness produced by vascular 
dilatation is generally pinkish in colour ; in very 
intense hyperaemia it may be dusky and bluish. 
The flush fades when pressure is made upon the 
skin, and reappears when it is removed. Erythema 
is thus distinguished from haemorrhagic or purpuric 
eruptions. There is frequently an accompanying 
sensation of heat, and occasionally itching. Long- 
continued hyperaemia may result in desquamation of 
the skin ; and other conditions, such as exudation of 
serum or of blood [£» exudativum), or formation of 
vesicles or wheals, may co-exist, but such phenomena 
are not erythematous in the exact sense of (i). 

/Etiolcx>y. — D ilatation of cutaneous vessels may 
be produced {i) Ijy the action of vaso-dilatator 
nerves upon the arterioles ; (2) by paralysis of these 
vessels and of the capillaries. The former action 
may take place as a result either of reflex action 
in response to local irritation, or of stimulation of 
the nervous centres produced by general causes. 
Instances of the former are seen in the hyperaemia 
resulting from the application of heat, and of 
mechanical or chemical initation to the surfece : thus 
rubbing the skin produces redness (er3rthema), and 
the ^me effect may be due to a slight bum with a 
hot iron, to the action of the sun {E. solars) or of 
the X-Rays. Chemical irritants such as turpentine 
or mustard have a similar effect ; and decomposing 
secretions in uncleanly persons are the cause ot 
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cutaneous irritation {£. intertrigo)^ though in this 
case the process is seldom limited to a mere hyper- 
semia {see Intertrigo). General causes of ery- 
thema are seen at their simplest in ordipary blushing 
as the result of emotion : more permanent flushing 
of the face is often due to indigestion or to alcoholic 
excess. Among drugs which may cause erythema- 
tous eruptions are arsenic, belladonna, chloral 
hydrate, copaiba, cubebs, digitalis, iodides, boric 
acid, opium, quinine, salicylic acid, stramonium, 
strychnine, phenazone, and turpentine. The serum 
of other animals injected subcutaneously or into the 
vein often produces erythematous eruptions such as 
occur in treatment by antitoxin. The exanthemata 
of acute infective diseases are also erythematous in 
nature. Paralysis of the vessels of the skin due to 
fatigue after long-continued contraction is seen in 
cases of exposure to cold— -frostbite and chilblains 
{E, pernio). The relations of erythema to inflamma- 
tion of the skin (dermatitis) are difficult to define 
exactly. On the one hand many cases such as simple 
blushing are unquestionably non-inflammatory, and 
many of the toxic erythemata are equally ‘ simple ’ in 
nature. On the other hand erythema is often the 
first stage of inflammation, as in burns, and the asso- 
ciation of processes such as exudation and hremor- 
rhage with the hyperaemia renders the distinction 
still more difficult. The more important cutaneous 
conditions forming the group to which the term ‘ ery- 
thema * is applied are ( i ) Erythema multiforme ; 
(2) Erythema nodosum ; (3) Erythema induratum ; 
(4) Erythema pernio ; (5) Erythema ab igne. 
There seems little reason to separate Erythema 
nodosum and Erythema multiforme ; the former 
might well be included in the latter group of con- 
ditions ; the last three affections are of an entirely 
different nature from the first two, and knowledge is 
rather hindered than advanced by grouping tnem 
with the erythemata. On the other hand the pheno- 
mena known as urticaria are closely allied to, if not 
identical with, those of E. multiforme. 

Erythema multiforme. — Synon.; E. exu- 
dativwn multiforme \ Polymorphous Erythema. — 
Under this name are grouped a number of conditions 
characterised by the existence of lesions in the skin 
consisting of localised reddish patches of varying 
shape, many of which subsequently develop exuda- 
tion into the skin and subcutaneous tissue, and may 
give rise to bullaj or nodular enlargements. The affec- 
tion runs a more or less definite course, and is often 
attended by symptoms of constitutional disturbance. 

^Etiology.— This eruption is most commonly 
seen in spring and autumn ; it affects chiefly ado- 
lescents, and males are attacked more frequently 
than females. The exciting cause of the condition 
is probably the existence of some poisonous 
substance in the blood, due either to faulty ingesta 
or to auto-intoxication. Thus the erythema pro- 
duced by the various poisons enumerated above is 
of the nature of erythema multiforme, as are also 
the rashes produced by antitoxins. The urticarial 
eruptions due to consumption of various kinds of 
molluscs and fish are also closely allied to this 
condition. In acute infective diseases, especially 
enteric fever, rashes of this nature may occur in 
addition to the typical eruptions, and the macular 
erythematous eruption met with in cases of septic 
absorption is well known. 'Hie administration of 
enemata is sometimes followed by erythematous 
eruptions, due probably to'the absorption of poisonous 
products formed within the intestine owing to consti- 
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pation and resulting decomposition of the contents 
of the bowels. The condition known as pehosis 
rheumatica is closely allied to erythema multiforme, 
and the connection of erythema nodosum {see below) 
with rheumatism, though not beyond doubt, is 
generally accepted. 

Pathology and Morbid Anatomy — The 
condition consists especially in vaso-motor dis- 
turbances in the skm-area The vessels in certain 
regions become dilated , exudation of fluid occurs , 
and occasionally blood-corpuscles escape into the 
tissues ; numbers of escaped leucocytes are found 
lying along the vessels The effused serum may 
accumulate in the interstices of the tissues, causing 
oedema, or may raise the upper layers of the skin 
and form vesicles The latter may become purulent 
in some cases, either from secondary infection by 
pyogenic organisms or by emigration of leucocytes 
produced by the original poison In some instances 
multiplication of the connective tissue-cells may 
occur, but It seems reasonable to consider that m 
such cases actual inflammation of the skin exists 
When blood is effused, the usual changes Lake place 
in it (see Extravasation), and staining of the skin 
IS seen like that well known in the later stages of 
an ordinary bruise 

Clinical Characters — The eruption begins 
on the backs of the hands and feet, and frequently 
IS found in these situations only In some cases it 
extends upwards to the shoulders and hips, and in 
very rare cases is also found on the trunk The 
lesions are frequently symmetrical in distribution 
They consist in flattened papules, from the size of a 
pea to that of a bean, of a dark blue or brownish- 
red colour They are surrounded on their first 
appearance by a red zone, which soon disappears, 
and the border of the papule then stands out in 
fpller relief The mildest form of this disease con- 
sists in papules which disappear after a few days 
{erythema papulatum) Instead of thus disappearing 
the lesion may spread outwards from the edge, and 
flatten and become pale in the centre, thus forming 
a red ring, the condition being known as erythema 
anmtlare While the first circle persists, a second 
ring may form around it, and thus two or more 
circles may co-exist, consisting of small papules or 
vesicles {erythema jrts) Another stage may be 
reached by the enlarging circles meeting, and so 
forming segments of a circle, constituting the form 
known as erythema gyratum vel marginatum In 
consequence of increased exudation erythema papu- 
latum may assume the aspect of a wheal, forming 
erythema urticatum or hchen urticatus. This 
condition is attended with considerable itching, 
and, in consequence of scratching, the centre of the 
papular wheal is often covered by a minute bloody 
crust The exudation may be sufficient to give the 
eruption the aspect of vesicles or bull%, the so-call^ 
erythema vestculosum and etythema bullosum. 

At any of these stages the eruption may dis- 
appear The sequelse are slight pigmentation and 
desquamation. 

The disease is accompanied by a slight feeling of 
burning, or by very slight itching. In the majority 
of cases constitutional symptoms are either absent, 
or are so insignificant as not to excite attention. 
There are, however, cases in which the symptoms 
are as marked as those which precede and accom- 
pany an eruptive fever. The prodron»l symptoms 
are usually j^in in the back, head, limbs, and joints, 
with gastric disturbance, and sometimes acongested 


condition of the throat and faupes. In severe cases 
tfie prodromal period has beep observed dunng 
four to six days f and among other symptomsi^ 
sneezing, bleeding at the nose, laryngitis, bronchitis, 
intense sweating, mental disturbance, and fever 
have been observed All these symptoms may be- 
come aggravated during the penod of eruption In 
well-marked cases the disease may last from a 
fortnight to a month, but in exceptional circum- 
stances the symptoms may be prolonged by fresh 
outbreaks of eruption Simultaneously with the 
eruption on the skin, red spots may appear on the 
mouth and pharynx, from which the epithelium 
quickly disappears, leaving the parts raw and 
painful 

Hebra relates that in a woman who died while 
an eruption of erythema gyratum was on the skin, 
similar red rings were found m the small intestine* 

Osier has recently given an analysis of i8 
cases in which visceral lesions were associated with 
polymorphous erythema, in some of them serous or 
haemorrhagic exudation being found in the walls of 
the stomach or bowels In these cases gastro- 
intestinal crises occurred, characterised by attacks 
of colic, either alone, or more trequently associated 
with vomiting and diarrhoea Vomiting of blood 
and passage of blood in the stools were also met 
with 

Acute nephritis occurred m 6 of the cases, and 
chronic nephritis in one There was haemorrhage 
from the mucous surfaces in 6 of the cases, from 
the bowels in 5, from the nose and gums m one, 
from the stomach in 2, and from the kidneys 
in 2 There were cerebral symptoms in 2 cases, 
and pulmonary complications in one In 4 
cases purpura alone was noted In the remaining 
14 cases the lesions were characterised by ery- 
thema with exudation, — either urticaria or urticaria 
with purpura, acute circumscribed oedema, or the 
lesions of a typical erythema mulUforme Acute 
circumscribed oedema occurred in three cases, all 
in association with other exudative lesions In lO 
of the cases there were swellings of the joints or of 
the synovial sheaths or peri-articular tissues 

Diagnosis. — In some cases the erythema is 
punctiform — erythema scarlatiniforme It is dis- 
tinguished from scarlet fever by the absence or very 
slight degree of fever The fauces, although red,, 
are not swollen There is no characteristic appear- 
ance on the tongue ; and the pulse is little affected. 
There are no sequelae 

The mixed forms of the disease may simulate tinea 
circinata, but the absence of the spores of ringworm 
will make diagnosis possible Se^rrhoic eruptions 
may also assume the form of circular rings, but are 
generally more chronic in onset, and more scaly in 
character Vesicular and pustular forms of eczema 
are distinguished by the weeping lesions which are 
nearly certain to be found co-existing m some parts,, 
and the gradual onset and absence of constitutional 
disturbance. Limited lesions of vesicular charaCM 
may closely simulate herpes ; indeed, it is Doasible 
that the latter malady may be an allied condition* 
Prognosis *-Ia cases oF erj^hema multiforme, 
occurring apart firom recognised illnesses such as the 
acute speciTO fevers, the outlook a avourahle, but 
relapses may occur. In the latter dass df oases the 
coui^se IS that of the imderlying disease. 

TRBATMEf^T. — If the cause of ths* attack be fivund 
to he in the use of any drug or article of diet, this 
mus^ be at once disoontiniMi The bowelti are to 
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be kept acting freely, preferably by saline aperients, 
and such dia^oretic drugs as citrate of potassium 
may aid in eliminating toxic products by the kidneys. 
During the stage of fever and other constitutional 
symptoms, rest in bed is advisable. Intestinal dis- 
infectants may be given in the form of salicylate of 
sodium or of bismuth, salol, and similar drugs. 
Local treatment must be directed to protecting the 
lesions from injury and subduing itching or pain. 
A simple dusting-powder of starch and oxide of zinc, 
rendered antiseptic by addition of boric acid, may 
be applied, and lead lotion or a weak solution of 
carbolic acid may be used as antipruritics. 

Erythema nodosum.— This variety of ery- 
thema multiforme appears usually upon the legs, over 
the subcutaneous surfece of the tibia. The condition 
may also affect the corresponding ulnar surface in the 
forearm, and other manif^tations of erythema multi- 
forme may co-exist in rare instances. The lesions 
consist of raised pink or reddish nodes, varying in 
size from that of a split pea to an area two inches 
in diameter. They are more or less abruptly 
elevated above the surrounding skin and are very 
tender on pressure. 

The swellings are at first pale red with a yellowish 
tinge, later dark red, and finally livid j after they 
disappear they leave behind them a yellow pigmen- 
tation similar to that which follows a contusion. 
The number of swellings may vary from a very few 
on the lower extremities to successive crops on dif- 
ferent parts of the limbs and trunk. In the latter 
case the feverish symptoms are well marked. The 
course of the disease is completed in from two to 
four weeks. The swellings never suppurate, never 
itch, are always pinful, and the redness never 
spreads to the adjoining skin. This variety can 
occur in combination with the previously described 
forms of erythema multiforme. There is frequently 
a moderate degree of pyrexia along with loss of 
strength and appetite and a feeling of illness. 

Erythema ncdosum is found to be so frequently 
assoc^ted with rheumatic symptoms, such as arthritis, 
sour sweats, sore-throat, endocarditis, and even 
myocarditis, that it may be considered very pro- 
bable that the affection is allied with the rheumatic 
diathesis. On the other hand septic conditions may 
present fever and Joint-symptoms very similar to 
those of true rheumatism, and it is pssible that 
erythema nodosum may be due to a distinct infective 
agent. Females are attacked very much more 
frequently than males, and the condition is rare 
after thirty. 

A case has been reported in which phlebitis 
leading to embolism has complicated the disease. 

In ww of the possible connection with rheuma- 
tism, it is well to administer salicylate of sodium in 
these cases. The patient must be kept in bed, and 
warm fomentations may be applied to the shins, 
if the pain be severe. The bowels should be kept 
acting regularly. In after-treatment quinine and 
iron form a useful tonic. 

Erythema induratum ecrofliloeorum (Ba- 
zin’s disease).— Erythema Induratum. 

Erythema pernio, or Chilblain.— 5^^ Chil- 
blain. 

Erythema ab Igne (Ephelis ab fgne).— 
This tcnh is applied to the pigmentation met with 
on the skins of those who hamtually sit with their 
l«g» exposed to the heat of the fire. The condition 
ll eot a true erythema except in its very first ^age ; 
iitct' there b discolouration of the skin with the pro* 


ducts of effused haemoglobin. See Skin, Pigmen* 
tary Diseases of. G. Thin. 

ERYTHEMA INDURATUM.— Synon. ; Ba* 
zin’s Disease. — This term, unsuitable though it be, 
is retained to denote an eruption of not infrequent 
occurrence, characterised by the successive forma- 
tion over months or years of indolent, painless 
nodosities, from a pea to a nut in size, commencing 
in the hypoderm, and either undergoing regression 
with atrophy, or gradually involving the superficial 
layers of the skin in an inflammatory process and 
discharging the necrosed or scanty puriform con- 
tents through a small opening, or ulcerating. In the 
gradual implication of the overlying tissues with the 
accompanying livid discolouration these nodosities 
closely simulate syphilitic gummata. By confluence 
plaques of infiltration may be formed, or ulcers ot 
irregular shape or polycyclical outline may result. 
The distribution is notable, for the sites of predilec- 
tion are the legs, especially below the bellies of the 
gastrocnemic muscles, and the tissues may be more 
or less diffusely swollen. Occasionally the nodo- 
sities maybe seen on the thighs and, it is said, else- 
where. Moreover smaller nodules may arise on 
the backs of the fingers. The eruption is bilateral, 
with, at any rate, few exceptions. 

Other points to note are the ‘ age ’ and ‘ sex ’ inci- 
dence, for females are especially attacked, and young 
subjects in late childhood and adolescence. Males 
and even middle-aged people may however be 
affected, and in the latter case a history of recur- 
rence or recrudescence may sometimes be obtained. 

There is considerable clinical evidence of associa- 
tion with tubercular complications, such as suppura- 
ting lymph-glands in the neck, and the subjects of 
the affection are those often denominated ‘ lympha- 
tic * with acro-asphyxia and swollen lips. See SKIN, 
Tuberculosis of. 

Histologically^ the nodosities have been shown 
by Thibierge and Ravaut and the writer to possess 
a structure very suggestive of tuberculosis, while 
experimental inoculation in guinea-pigs gives rise 
to tuberculosis. 

Diagnosis. — Erythema nodosum with its painful, 
tender, actively inflamed nodules arranged chiefly 
on the shins in the long axis of the limb, and with 
the accompanying constitutional disturbance and 
definite course, can easily be excluded. The so- 
called scrofulo-tuberculous gummata of children 
have not the peculiar regional distribution of 
E. induratum, and a younger age- incidence. 
Thrombotic infiltrations may give rise to doubt, 
but a real difficulty arises in the case of syphilitic 
gummata, which frequently arise in the hypoderm 
of the legs, though almost invariably on one leg only. 

Prognosis.— This is good, for though the affec- 
tion is often rebellious, and some tubercular focus 
seems probable, the subjects do not deteriorate in 
health as a rule ; while the local virus is attenuated 
and does not infect the neighbouring skin as in 
Lupus vulgaris. 

Treatment. — This is somewhat unsatisfoctory, 
and cases are apt to prove very obstinate. The 
nodules may su^de under rest in the horizontal 
position with careful bandaging, compression, and 
massage, but, if the tubercular nature of the lesion 
is confirmed, surgical interference may be desiiable. 
As the subjects are those prone to tuberculosis, 
suitable constitutionai treatment is also calted for. 

T. COLCOTT Fox ' 
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ERYTHRA8MA i4pv0p6s, red).— This is a 
chrome, very slowly developing, recurrent, epi- 
phytic disease of the skin, characterised by a very 
slight €r 3 rthematous inflammation, which usually 
occupies the cruro-scrotal or axillary regions, but is 
capable of wider generalisation ; produced by the 
presence in the corneous layer of a remarkably 
minute fungus — the Mtcrosporon mtnuitsstmum. 

Description. — Erythrasma is little known, and 
generally confounded with eczema marginatum, 
it IS fairly common in men, but occasions little 
discomfort ; it is less frequent in women, in whom 
It may be found about the axillary or pengemtal 
regions. It is not met with in children. 

The patches are rounded, not marginate or 
sensibly raised, from f inch to i finches or upwards 
in diameter, uniformly roughened, and coloured 
yellowish-red or brownish The pruntus and in- 
flammation are very slight 

There are abundant delicate mycelia and conidia 
present, forming a rich network round the cells. 
The fungus requires staining and high magnification 
for Its demonstration 

Treatment.— A ll parasiticide agents, such as 
iodine, resorcin, salicylic acid, and chrysarobin, 
capable of causing exfoliation, succeed in cunng 
erythrasma. Relapses are apt to occur unless 
treatment is long-continued. 

T. COLCOTT Fox. 

ERYTHROMELALQIA red; 

limb , ifcXyos, pain) — Synon. The red neuralgia ; 
Terminal neuritis 

Definii ion — A condition of acute vaso-dilata- 
tion with intense burning pain and local elevation 
of temperature, usually affecting the peripheral 
parts of one or more of the extremities; either 
immediately brought about or aggravated when the 
involved part hangs down or is exposed to heat, and 
ameliorated when the limb is raised or exposed to 
cold 

Assoctaiton with other diseases, — Erythromelalgin 
may occur in persons who do not present at any 
time other signs of disease, and for this reason it 
must be considered as a distinct clinical and morbid 
entity. Not infrequently, however, it appears as 
one of the symptoms of various diseases of the 
central and peripheral nervous sptem, tabes dorsalis 
and multiple sclerosis being ^e conditions more 
commonly associated. It may occur also in cases 
of myelitis, synngo-myelia, peripheral neuritis and 
dementia Symptoms of functional disease of the 
nervous system have been present in some cases. 
Rarely it has been met witn in cases of Raynaud’s 
disease, severe osteo-arthritis, and myxoedema. 

^Etiology. — As an idiopathic condition ery- 
thromelalgia occurs after early middle age, being 
rather more frequent in men than in women ; it has 
occasionally occurred in children; heredity seems 
to play no part in its causation. 

Of the mictors which can be placed m relation to 
the disease as causes, general debility after illness, 
peculiarities of occupauon, and iniury occur most 
frequently. Among the general aebihtatine con- 
ditions which have immediately preceded me ap- 
pearance of eiythromelalgia must be mentions 
anaemic states, the poerpenumt prolonged diarrhoea, 
lualaria, gonorrhoea, ana excessive fritigue. Occu- 
pations vmich involve prolonged strain upon any of 
the extremities, espcoally uraen the latter are ex- 
posed to exHtiM m heat and cold, are important 


&ctors in some cases. Thus, the upper extremities 
have been affected in washerwomen, metal-polisheVs 
and alkali-workers who work with the hands ex- 
posed to extremes of temperature ; and the lower 
extremities have been affected in persons who 
work in the standing position with the feet in 
water ; in locomotive-drivers who stand upon the hot 
foot-plate of the engine, and in seamen ; in bakers, 
postmen, and waiters In more than one case the 
constant use of the small hammer was followed by 
erythromelalgia in the hand used. The disease has 
immediately followed the frequent use of very cold 
baths Several cases are on record m which injury 
to one extremity(bullet-wounds, blows, &c. ) has been 
followed directly by erythromelalgia, confined to 
the injured extremity Such causal factors as those 
just enumerated are, however, far from constant, and 
in about half the reported cases of erythromelalgia, 
no exciting agent, either remote or direct, has been 
found 

Symptoms — The onset of the disease is charac- 
terised by the occurrence of intense burning pain, 
often described as like the application of a strong 
galvanic current to the skin, in some part of the 
body, usually the peripheral part of one of the ex- 
tremities. The pain, which usually ceases after a 
time with rest and the horizontal position, recurs 
with increasing seventy at irregular intervals, which 
become shorter and shorter, when the limb is 
exerted or is held in the dependent position 
Shortly after the onset of the pain, the charactensUc 
vaso-motor phenomena appear. The skin of the 
affected region gradually assumes an intensely livid 
purple-red colour, swells a little, so that it may pit 
slightly on pressure, becomes tense and shimng, and 
is burning to the touch. The superficial veins 
stand out prominently, the whole area can be felt to 
pulsate, and the surface-temperature is raised often 
as much as two d^rees aoove that of a corre- 
sponding non-affected area The snrfrme-tempera- 
ture of the erythromelalgic skin is lowered when 
the limb is raised, and increased when this is in the 
dependent position, contrasting strikingly with the 
temperature of a normal limb, which is raised in 
the elevated position and lowered in the dependent 
position The skin is often very hypersesthetic, 
and intensely tender points may be pr^nt. Ele- 
vation of the affected part always causes amehoradon 
of the pain and lessening of the vascular dilatadon, 
whereas these are both increased when the limb is 
allowed to hang down. In severe cases an attack 
may at once be produced when the limb is allowed 
to hang down, and when the lower extremides ore 
affected the sufferer may be entirely unable to 
stand. Dunng the attack the application of wannth 
to the limb increases the pain, while cold gready 
relieves it. Proximity of me affected limb to the‘ 
fire, or even the warmth of the bed-clothes at night, 
will frequently induce an attack, and fixr this reason 
patients with this disease suffer less m the winter 
and are in the habit of sleeping with the affectod^ 
parts uncovered. Thus one patient, whose handfe' 
were attacked, always slept with her hands cSssped 
on the pillow above her heed, avoWng 
warmth and the dejpendent posidon. 

Dunng the attack localised swestiiig of An Hmh 
is common. In cases of long dnmdmi tttKbhin 
ch^es, thinning of the 4dn, Witt InMn 
nails, may occur* In the i dfa>fnddc«nei there ate 
no signs of aervoctf affectSon*- ThQii|A 
lesent deep ptesttve over the alMted the 
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nerve-trunks are not tender. Ahsesthesia is never 
present) and the reflexes, both su^rficial and deep, 
are normal or ex^gerated to the degree usually met 
with in any poinml limb. Except for the pain, 
which movement neatly increases, mobility is not 
interfered with and the muscles respond normally 
to electricity. The pain and vascular disturbance 
pass oJf with rest and the recumbent position after 
a few hours, to -return again when the affected 
limb is exert^ or placed in the dependent position. 
Sometimes between the attacks there is marked 
pallor of the affected region, but in certain cases of 
long duration a condition of permanent vaso-dilata- 
tion exists. In a few cases the characteristic pain 
has been present in other regions besides those 
showing the typical vascular disturbance, and in 
other instances vascular disturbances simulating 
erythromelalgia have occurred without any accom- 
panying or preceding pain. 

Distribution. — The disease at its onset affects 
the periphery of one limb and is usually confined to 
one particular part of the hand or foot ; subsequently 
it may spread so as to involve the whole periphery 
of a limb, and one or all of the other extremities 
may become affected, and in rare cases patches of 
er3rthromelalgia may appear on the trunk, foce, 
neck, and buccal mucous membranes. The limits 
of erythromelalgic regions are nearly always sharply 
marked and correspond neither with the distribution 
of nerve-roots nor nerve-trunks. 

Where erythromelalgia occurs in the course of 
diseases of the central nervous system, its clinical 
aspect does not differ from that described above, 
except that when occurring in connection with tabes 
dorsalis and syringomyelia pain may be absent. In 
some cases of tabes dorsalis each erythromelalgic 
attack has appeared simultaneously with a gastric 
crisis. 

Course.— The milder forms of this disease and a 
few of the severe cases tend to a spontaneous cure. 
Many cases, however, while aided for a time by 
treatment, remain unchanged for years or gradually 
become worse. Where it is a symptom of disease 
of the central nervous system, erythromelalgia 
lessens or disappears when the nervous malady 
becomes far advanced. 

Pathology. — Very few cases of this disease 
have been examined pathologically. Lesions have 
been found in the nervous system by Edinger 
(degeneration of the posterior nerve-roots corre- 
sponding with the affected region), and by Weir 
Mitchell and Spiller (degeneration of the peripheral 
nerves of the affected region). In several other 
cases the peripheral nerves have been excised and 
found normal. Most cases that have been examined 
have shown marked thickening of the middle coats 
of the small arteries of the affected region, but it is 
probable that such arterial change is a secondary 
result of some lesion of the nervous system. This 
inference is borne out by the experiments of 
Fraenkel and others, and by the common occur- 
rence of such arterio-sclerosis in connection with 
neuritis, section of nerve-trunks, and polio-myelitis. 
From the occurrence of erythromelalgia in diseases 
of the central nervous system ; from the fact that 
it has been followed in some cases by S3rmptom$ of 
central nervous disease, and from the inverse 
ai^logy, and occasional combination with Raynaud’s 
disease, it is highly probable that the lesion is one 
of the nervous system. Its origin as a result of 
.injury, and the results of Weir Mitchell 


and Spiller’s recent investigation, suggest ffie 
peripheral nerves as the seat of the lesion, 
but in several other cases the peripheral nerves 
have been found normal, ana the condition 
does not accompany the various known clinical 
forms of nerve-injury or neuritis. The precedence 
of pain in the attack, the effect of peripheral 
stimulation in inducing attacks, and Edinger’s 
pathological result suggest a reflex vaso-motor 
disturbance with abnormal action of the vaso-motor 
centres, while the occurrence of erythromelalgia in 
cases of dementia, and its occasional patchy distri- 
bution in various parts of the body, point to a 
widely spread change affecting the various local 
vaso-motor centres in the central nervous system. 

The present state of knowledge tends to the 
conclusion that erythromelalgia depends, as does 
also Raynaud’s disease, upon a condition of insta- 
bility, over-excitability, and abnormal function in 
local vaso-motor centres, which may be brought 
about in a variety of ways, i.e. by peripheral irrita- 
tion, peripheral and central nerve-lesions, debility, 
and strain. 

Treatment. — In early cases complete and pro- 
longed rest in the horizontal position is essential, 
with careful attention to improvement of the general 
state of health and nutrition. Electrical treatment 
is useless in all severe cases— massage invariably 
aggravates the condition, and should not be 
employed. Amputation has been resorted to in 
cases where fingers and toes have been affected, but 
without benefit. Excision of the nerves supplying 
the affected region cured one case, but in another 
case fatal gangrene ensued. During the paroxysms 
the local application of cold affords most relief ; 
morphine and alcohol are to be avoided. 

Most cases are little amenable to treatment, but, 
after all remedies have failed, some of the severe 
cases have shown a tendency to spontaneous 
recovery. James Collier. 

ESCHAROTICS {4<rx^pa, a slough). — Synon. ; 
Fr. Escharotiques ; (jer. Aetzmittel. 

Definition. — Escharotics are substances that 
completely destroy the tissues to which they are 
applied, and produce a slough. They are distin- 
pished from other caustics simply by the greater 
intensity of their action. 

Enumeration. — The chief escharotics are : 
Red-hot metal, Sulphuric Acid, Nitric Acid, 
Caustic Potash, Chloride of Antimony, Chloride of 
Zinc, Acid Nitrate of Mercury, Bromine, Chromic 
Acid, and Lime. Weaker caustics are— Nitrate of 
Silver, Sulphate of Copper, Sulphate of Zinc, 
Iodine, Carbolic Acid, Arsenious Acid, Sulphide of 
Arsenic, and Exsiccated Alum. 

Action.— E scharotics combine with the tissues 
and destroy them. Around the part thus killed 
inflammation is set up, and the part is separated 
as a slough. Besides their local action, these 
agents act reflexly on other parts of the body through 
the nerves of the region to which they are appli^. 

Uses.— E scharotics are employed, first, to destroy 
the virus in, and the tissues around, a poisoned 
wound, and thus prevent the absorption of the 
poison— for example, in bites by snakes or rabid 
aaimals, or in cases of inocul^ition with syphilis, or 
with micro-organisms in dissection or post-mortem 
^ounds^ Secondly, they are used to destroy 
unhealthy tissue, such as exuberant granulations, 
and to remove excrescences apd morwd growths, 
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as warts, condylomata, nsevi, polypi, hsemorr holds, 
and cancer. T. Lauder Brunton. 

ESSENTIAL PARALYSIS -~A synonym for 
infantile spinal paralysis — See Paralysis, Infan- 
tile 

ETHER, Uses of — See Anaesthetics 

ETHER-HABIT —5^^ Habits 

ETHMOIDAL SINUSES — See Nose, Diseases 
of 

EUSTACHIAN TUBE, Diseases of.-^See 

Ear, Diseases of 

EUTHANASIA (cJ, well ; Odvaros, death). 

Definition — The measures by which we allevi- 
ate or seek to remove the mental and physical dis- 
tress which often attends the approach of death 

Importance of Euthanasia — To procure 
euthanasia is of great moment to the patient, to the 
patient’s friends, and to the medical practitioner 

It is the duty, and should be the constant aim, of 
every thoughtful practitioner to acquire the art of 
successfully soothing the death-bed of his patient 
He will thereby be enabled, when this is necessary, 
to relieve him of much of the attendant suffering, 
and to prevent many troubles individually of smaller 
moment, but collectively the source of much dis- 
comfort or distress The friends’ anxiety will be 
lightened b> the relief afforded to the patient 
Their own efforts in this direction are frequently un- 
successful , indeed may sometimes be prejudicial. 
The comfort of the dying is very often interfered 
with, and actual suffering induced, by the inter- 
ference of well-meaning but inexperienced friends 
or relatives They will sometimes question the 
action of the practitioner respecting the employ- 
ment of a measure of which he may wish to avail 
himself, or they will administer food and stimulants 
to the patient in quantities which may be excessive 
or deficient or given at improper intervals Death 
may thus be very often accelerated, and not without 
discomfort. 

The Morbid Siates calling for Eutha- 
nasia — i Mental Condition — Whenever possible, 
the painful duty of communicating to his patient 
the hopelessness of his case should be relegated 
to the friends of the patient, who are always to 
be informed of the approach of death, in order 
that due attention may be paid to the affairs of 
the sick person, both spiritual and worldly The 
practitioner should not hastily take on himself 
to tell him of the inevitable result of his illness 
The patient may or may not desire to know the 
truth, and when it is communicated to him it is 
certain to affect his peace of mind in the one or m 
the other direction Some welcome the announce- 
ment, while others are filled with dread But it is 
a fact that the majority of persons seriously ill Peel 
less on such matters than they would have felt in 
health. With many patients, too, not to know the 
truth respecting the Ganger which they are in^ is 
Itself a form of unhappiness which militates against 
the establishment of euthanasia The practitioner 
should therefore most carefully study the individual 
case and the character of his patient On the one 
hand he will exercise the greatest care not falsely to 
conceal their sitoation from the dying ; on the other 
hand) he must keep in mind that a ftital termina- 
tion IS not aliyays fierto^my and that in case# 
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the last chance of an over-sensitive patient may be 
destroyed by the prospect of problematical dangers. 

2. Bodily Conditions,— The physical states wmeh 
specially call for euthanasia are— pain ; dyspnoea, 
cardiac distress , exhausting cough ; laryngeal 
distress, difficult expectoration; restlessness and 
sleeplessness , thirst , hiccough ; abdominal dis- 
tension ; dropsy • b^sores ; and exhausting dis- 
charges 

The removal of pain is essential for the promo- 
tion of euthanasia, and no other remedy is so 
successful for this purpose as opium or morphine 
cautiously administered It is an adjunct of the 
greatest value to other measures, and, moreover, 
successfully combats the exhaustion and sinkii^ 
sensations which, in certain cases, are a source of 
indescribable distress Its anodyne effect is enhanced 
by its cardiac action Its administration, however, 
often leads us into much fresh difficulty, by causir^ 
a dry tongue and distressing thirst , by arresting the 
excretions, m other instances by increasing the 
reluctance to take sustenance, or the presence of 
kidney -disease may prove a serious contra-indication 
to Its employment 

The question as to the patient remaining out of 
bed supported by pillows in a suitable chair may 
arise when dyspnaa and flatulence are urgent , and 
will demand much judgment and care By rendenng 
moist the air of the bedroom with the vapour of hot 
water in a bronchitis-kettle placed upon a fire (not 
dvtxgas or spirit-lamp contrivances, which only tend 
to vitiate the atmosphere of the sick-chamber), we can 
often insure the relief of pulmonary distress Ursemic 
dypsnoea will call for the administration of nitro- 
glycerin, nitrite of amyl, or sulphuric ether. 

Painful cardiac palpitation, and its attendant 
distress, are often relieved by the administration 
of aiitispasmodics along with iodide of potassium, a 
belladonna-plaster at the same time being applied 
over the pra;cordia Digitalis, strophanthus, strych- 
nine, or some of the other cardiac tonics, may also 
be resorted to hypodermically or otherwise 

One of the most distressing symptoms m the 
dying is the distressing cough of phthisis, which 
greatly exhausts the patient It may be combated 
by judicious nursing , by an acid linctus, with or 
without the addition of a little morphine , by a 
combination of respirator> sedatives , by the frequent 
administration of small quantities of alcoholic stimu- 
lants , by hot or cold liquid nourishment , or by 
the sipping of iced lemon and water through a straw 
or glass tube The laryngeal distress which fre- 
quently attends the final stage of phthisis will best 
be relieved by morphine-insufflations, cocaine-sprays, 
or recourse may be had to rectal alimentation. The 
loud, noisy, gurgling rales met with in the last 
phases of bronchitis and other conditions will call 
for change of posture and sUmulants, although they 
are more distressing to the friends than a source of 
discomfort to the patient [see Stertor). When the 
attempts at expectoration are difficult, measureainUAt 
be employed which possess the power of diminishing 
the viscidity of the expectoration, or of stimulating the 
respiratory centre and the respiratory movements. 
See Expectorants. 

The restlessness and tossing of the Uinhs, irrc^lar 
sighing, with coincident incapacity 

to go to sleep and stay asleep— which so of^en attend 
the last days of fatal illness^, msy sometimes 
relmved by attention to the wekht of the bedclothes^ 
which can be conveniently remiced by f^pl^isg a 
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suitable cradle. The skilful and judicious arrange- 
ment of the pillows and attention to the posture of 
the dying patient constantly tax the ingenuity and 
resource oi the attendants. The temperature and 
ventilation of the sick-room are also of great import- 
ance in this respect, closeness and over-heating 
being zealously prevented, as well as crowding of 
the sick-chamoer with anxious friends. The feet 
and legs ought to be frequently examined, and if 
chilli they should be warmed by a carefully applied 
foot- warmer. The unpleasant effects of cold sweats 
will also call for attention. The catheter will re- 
move another often overlooked cause of inquietude — 
a distended bladder. By these and similar measures 
we may be able to counteract the cause or causes of 
insomnia, and thus secure for our patient a few 
precious hours of sleep. 

Thirst is often a most distressing symptom. It 
may best be relieved by ice, or by teaspoonfuls of 
iced water or acidulated, unsweetened, cold tea or 
coffee. But in this connection let it be under- 
stood that we must be careful to avoid the popular 
mistake of forcing down liquids in cases where life 
is evidently fast ebbing away. Such a practice 
necessarily embarrasses respiration, and we have 
likewise to remember that at this time the act of 
deglutition vgry often is in abeyance. Death is 
occasionally accelerated by injudicious attempts to 
raise the patient, open his mouth, and administer food. 

In the management of the dying we have always 
to contend with an enfeebled digestion. The diet 
in such cases should be one easy of assimilation. 
It not infrequently happens that the food given 
may be excessive or deficient in quantity, or that it 
is administered at irregular intervals, thereby causing 
much distress to the patient. Success in this direc- 
tion depends solely on the tact of the nurse. While 
in acute disease nothing conduces more to success 
than definite instructions as to the amount and kind 
of the food to be given, and the hours for its admini- 
stration, it is impossible and inadvisable to observe 
these rigid rules in the feeding of the dying. See 
Peptonised Food. 

In conjunction with nourishment we can often 
remove much of the suffering by the judicious 
selection and administration of alcoholic stimulants. 
If the patient tires of one form of stimulant, another 
should be tried, provided we are careful to use only 
such as are easily digested and assimilated, and to give 
them in divided quantities. A combination of beef- 
tea, Liquor Strychninae Hydrochloratis, and brandy is 
often very acceptable, especially in bad cardiac cases. 
Anotho: stimulant of extreme service is ether, which 
particularly alleviates painful attacks of spasmodic 
oreathing. 

A sinapism to the epigastrium in comunction with 
the internal use of a Httle ether and brandy will 
frequently remove that sometimes distressing S3mi- 
ptoin— hiccough. See Hiccough. 

Distressing abdominal distension must be relieved 
by the employment of turpentine stupes and by ene- 
mata containing some antUpasmodic. See Enema. 

The treatment of dropsy, abdominal distension, 
bed-sores, and exhausting discharges is dealt with in 
other parts of this work. 

In addition to the conditions which call for 
euthanasia, it is clear that the severe dietetic restric- - 
tkms which may have been enforced in such cases 
as Bright's disease and diabetes melUtus, ot^ht to be 
IMCoiisidered and removed when it becomes apparent 
lltat the patient's condition is absolutely hopdess. 


The wishes and suggestions of the patient may 
generally be acquiesced in, and they will prove a 
useful guide to the practitioner as to the line of 
action to pursue. It is often the Wisest course to 
humour cravings, especially when kind and gentle 

S ersuasion has failed to get the patient to waive his 
esire for them. 

In addition to the means already mentioned, it 
need hardly be said that we still have all those 
measures which may be summed up in the expression 
perfect nursings which implies carrying out many 
details as well as exercising sympathy and tact — a 
nurse not overdrilled ; not a mere automaton who 
thinks too much of her ‘ uniform ’ and of her ‘ duty,’ 
nor one who fails to cultivate that power of sympathy 
with which every nurse should be more or less en- 
dowed. Mental pains which may far exceed in their 
distressing results any purely bodily ailment can 
thus be easily alleviated. John Harold. 

EVACUANTS (evacuo — Synon. ; Fr. 
Evacuants ; Ger. Ausleerende Mittel. 

Definition. — Medicines used to produce some 
evacuation from the body. 

Enumeration. — The chief evacuants are : 
Sternutatories, Expectorants, Sialogogues, Emetics, 
Cholagogues, Purgatives, Diaphoretics, and Diure- 
tics. See the several articles upon these subjects. 

EVIAN-LES-BAINS, In Savoy, France— 

Alkaline waters. See Mineral Waters. 

EXACERPATiON {exacerbo^ I aggravate). — 
Increase in the severity of the symptoms of a disease. 

EXANTHEMA or EXANTHEM out; and 
bvbiwy I blossom).— -Synon. : Fr. Exanthlme ; 
Ger. Ausschlag. This term, formerly applied to any 
cutaneous eruption, is now restricted to the charac- 
teristic eruption of those specific infectious diseases 
which present this phenomenon. 

EXANTHEMATA. — The specific fevers attended 
by characteristic eruption or exanthem, as typhus 
and typhoid fevers, small-pox, varicella, measles, 
rubella, scarlet fever. The term, which does not cor- 
respond to any natural division of the specific 
infectious diseases, appears to be passing out of use. 

EXCITANTS [excitOf I excite). — See Stimu- 
lants. 

EXCORIATION {ex^ from ; and cerium^ the 

skin) The superficial destruction of a portion of 

the skin or of the mucous membrane. 

EXERCISE {exerceot I drive about). — In medi- 
cine, this word is used in its more general and 
popular sense to signify active use of the muscles of 
the body, or of the parts thus called into play. Ex- 
ercise may thus be defined as the ordered movement 
of one or more muscles, and of the structures upon 
which those muscles act. General exercise calls 
into activify the majority of the muscles of the 
trunk and limbs, and produces a notable infiuence 
upon all the chief functions of the body. In special 
muscular exercise, the activity is limited to par- 
ticukr muscles or groups of muscles. Exercise may 
be wluntapf-^yvhcn it is undertaken at the will 
of the subject, as in the normal act of walking ; 
or tmtohmeary^ as in the action of ttnseu&r 
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fibres of the hearty of the bowels, or of the pupil. 
It may he when it occurs in direct response 

to the normal nervous stimulus, however evoked ; 
or passive^ as when it results from the application 
of forces extraneous to the body of the subject — 
as in various forms of massage and * movement- 
cure,’ and from the appropriate application of 
some forms of electrical energy And here it 
may be pointed out that, although the involuntary 
muscular tissue which plays so important a part 
in maintaining the essential life-processes of the 
body is not within the direct control of the in- 
dividual’s volition, yet there is probably no 
involuntary muscle which may not be exercised, 
1 e provoked to functional activity more or less 
sustained, by means of stimuli indirectly furnished 
by an active use of voluntary muscles suitably 
selected and adjusted 

It is therefore obvious, even from these brief 
considerations, that muscular exercise stands in 
many important relations to medicine It is 
essential to the preservation of health {see Personal 
Health) , and is often associated with the causa- 
tion of disease In certain disorders and cachexias 
It IS an effective— not rarely an essential — means of 
treatment {see Movement, Therapeutical Uses of) 
Again, exercise is often abused negatively, by 
Its neglect , and positively, by being practised 
in excess ; and such abuse in either direction may 
entail serious and far-reaching consequences It is 
with this aspect of the subject only, the Abuse 
of Muscular Exercise, that the present article will 
deal 

In the first place it must be remembered that, 
from the moment of birth, muscular exercise duly 
proportioned to the powers of the individual — 
increasing with bodily development up to the prime 
of life, and thereafter gradually diminishing in 
amount and in severity in accordance with the waning 
vitality of the senescent organism — and duly appor- 
tioned to nutrition and to appropriate periods of 
rest, is an essential of sound health In the healthy 
body the principal physiological results of properly 
regulated exercise may be summarised as follows — 
increase in the frequency and volume of the 
respirations, with greater elimination of carbon 
dioxide (produced chiefly by oxidation of fats) and 
increased absorption of oxygen increase in the 
force and frequency of the heart's action (by some 
twenty beats per minute), with a subsequent fall in 
the pulse-rate, on the discontinuance of exertion, to 
about ten beats below the normal rate of rest 
Arterial blood^pressure is increased during exercise, 
and for a short time after its cessation The 
excretion of water by the skin is increased — even to 
double the amount excreted b^ the kidneys, and 
there is also a considerable elimination of chlorides 
and of l^tty acids ; hence the total amount of water 
in the body, and especially of that in the blood, 
18 diminished by active exercise. The kidneys 
excrete a lessened amount of water and of chlorides : 
the nitrogenous constituents of the ttnne are slightly 
decreased during exercise, again rising during the 
succeeding period of rest — the net result being a 
slight increase in nitrogenous excretion. The muscles 
undergo an increase in bulk and firmness by regular 
exercise, representing a storage of nitrogenous 
tissue— -owing to increased appetite Especially for 
fat and meat, as' well as for water), while degestton 
18 more rapidly and efi^dently carried on. The 
.total weight hf the Oder it elishdy diminiihed. 


The general result of Uiese changes is an improve- 
ment and maintenance of nutntion. , , , 

Abuse of Exeroieek— From the summarygivmi 
above it will be understood that de^ient exercise'^ 
implying lessened oxidation and more feeble 
circulation — means less active tissue-change through- 
out the body. Fat and water accnmokte in the 
organism to excess ; appetite becomes impaired, 
digestion becomes less mcient, and constipation, 
with its secondary evils, including anmmia, tends 
to become chronic The muscles themselves waste, 
growing softer, pale and flabby ; and, as tlie ' 
muscular tissue of the heart-wall shares in these 
changes, that organ becomes more liable to dilata- 
tion — and even to rupture — under the strain of 
exertion, especially if this be suddenly or violently 
undertaken The nutrition of the lungs becomes 
impaired, thus favouring the development of tuber- 
culosis ; and the malnutrition of the whole body 
tends to increase, or at least to be maintained at a 
low standard, by the mutual reinforcement of these 
degenerative changes in its tissues acting in a 
vicious circle. 

Excessive Exercise produces results of which 
some are immediately recognisable If very severe, 
or if persisted in despite the warnings of fatigue, 
other effects of a character still ii^re serious ate 
likely to be entailed Locally, excessive exertion 
induces, first, exhaustion of the muscle ; then 
diminished irritability , and finally leads to de- 
generation, so that an over-used muscle becomes 
smaller in bulk than normal These local changes 
are the outcome of a denial to the tissue of those 
periods of rest which are requisite for the recruiting 
of Its expended energy and for the proportionate 
elimination of its own waste-products And what 
IS true of the individual muscular fibre may be 
broadly predicated of the whole muscular system, 
were that subjected to exertion similarly prolonged 
and repeated without the necessary relief 

Exercise may be excessive by reason of its severe 
character, its too frequent repetition at short 
intervals, or its undue prolongation; but such 
terms are really only relative. There is no absolute 
standard by which to jud^e excess in exercise, 
because there is no fixed limit of the proper amount 
of exercise. This must vary m each case with the 
individual, and with his state of health and capacity 
for exertion at the time, as well as with the rate at 
which It is pursued— i e. the time withm which it 
IS accomplished , while its effect on the organism is 
directly influenced by the external conditions under 
which It IS practised— thus if active exercise be 
undertaken in heavy or too closely fitting garments, 
just before or just after a meal, or in an ill-ventikt^ 
room, its results are necessarily harmful. The o^y 
safe rule for pneral application is that which 
insists on the abandonment of the exercise direc% 
moderate exertion has induced a definite feeling 
of fetigue, or signs of respiratory embtiarassmetit— 
as when a cyclist benns to breathe with his mtOSSk 
open Again, if the feti^e following a di^ 
exercise be entirely removed by a good night’s lett, 
it may be assumed that the exertmn has not been 
excessive ; but if the sleeper awake feeUi^ tired or 
exhausted, it is at least certain dkat he hasHenched 
on his vital capital or reserve and IkKt 

his phonological expenditure has being 

exceeded his recei^ If tbe wasnliig given by 
fittigue be resisted, sleepUMiMiK is apt to dm 
induced, and this fisdffiiednsonE&Ui is hicrsaied 
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by tea. Alcoholic beverages should be eschewed 
during exertion^ since they tend to lessen the' excre- 
tion of carbon dioxide. One of the earliest effects 
of excessive muscular exertion consists in laboured 
breathing, with occasional sighing respiration : per- 
severance beyond this point may produce haemo- 
ptysi& If too frequently repeated, strenuous exertion 
may induce cardiac hypertrophy and dilatation, 
valvular disease, atheroma of the vessels, and — as 
the heart-muscle begins to degenerate — even rupture 
of that oi^an. After exercise continued for too 
long a time, the normal slowing of the heart’s action 
during the period of subsequent rest may be marked 
by intermittence or replaced by irre^larity of its 
action (palpitation). Exertion which is excessive in 
amount, or which involves muscular effort too 
frequent and concentrated in time, is indicated 
by great increase in the pulse-rate (120 — 140 per 
minute), and by disturbance of the cardiac rhythm. 
The practical application of these facts has a 
special bearing uj^n two important epochs in life. 
For the child, and especially for the adolescent and 
the young adult, it is a matter of vital gravity that 
his exercise— while practised regularly, in sufficient 
amount, and as much as possible in the open air — 
should be fairly apportioned in character and in 
duration to h^ physical capacity, and that it should 
be guarded by sufficient bodily rest and by adequate 
food. Thus in schools all pupils should be classed 
for the rougher games, according to their several 
physical conditions and capabilities — not by age or 
size or weight merely, for any 'such arbitrary 
Standard of comparison may, if taken by itself, be 
quite delusive. The effects of exertion should be 
closely observed, and if necessary the pupil's physical 
classification should be accordingly modified. Any 
indication of distress or of circulatory or pulmonary 
embarrassment must be noted, and should forthwith 
ensure an appropriate alteration of the character 
and amount of the exercise allowed. Excessive 
competition in amusements involving either pro- 
longed or very severe exertion should be rigorously 
discouraged ; this applies particularly to such forms 
of exercise as school-runs and paperchases — which 
are free from objection if properly practised over 
moderate distances, gradually increased from a 
short minimum, by those whom previous examina- 
tion has shown to be sound in wind and limb, and 
whose condition, as indicated by careful and re- 
peated inspection, does not in any way suffer by a re- 
petition of the exercise at moderate intervals. The 
practice of long-distance diving falls into a different 
category; it is easily and insidiously productive 
of most severe strain on the heart and lungs — the 
effects of which are sometimes developed with 
startling suddenness ; and should very rarely if ever 
be practised by the growing lad. Rowing, again, 
is an excellent exercise when indulged in with 
reasonable precautions by healthy persons. But the 
exertion involved in a boat-race is severe — not 
on account of the total amount of muscular work 
accomplished, which is relatively small, but by 
reason of the concentration of the effort within as 
short a space of time as possible. The would-be 
oarsman should be safeguarded by a careful pre- 
liminary examination. The discovery, before or 
during practice for a race, of a dicrotic pulse, signs 
13/ commencing cardiac dilatation or hypertrophy, 
iwr the det^ion of a heaving or diffusea impulse, 
especially if accompanied by a murmur audible 
.9loDg the left side of the .sternum, ox of any 


marked abnormality of the urine, should be held to 
interdict all racing so long as they continue. Active 
exercise should be undertaken only in suitable 
pervious clothing, ensuring free movement of the 
chest and limbs. Thus, in military drill, for ex- 
ample, it is essential that the tunic be loose, 
especially across the chest and around the neck, 
and that belts and accoutrements be so arranged as 
not to hamper either muscular movements or the 
action of the heart and lungs. Exercise should be 
followed whenever possible by rapid bathing with 
vigorous friction of the skin. The immediate 
dangers of strenuous or prolonged exercise are 
much increased by the ingestion of insufficient 
water. 

The healthy schoolboy at a properly conducted 
school ought always to be practically in training 
for such exertion as his ordinary pastimes call 
for. But the individual of maturer years, especially 
if he have been addicted to athletic exercises during 
earlier life, is beset by a more insidious danger in 
proportion as he drifts into a sedentary mode oi 
living. A heart which, in common with the rest of 
the muscular system, has been moderately hyper- 
trophied (increased in bulk and power) by the 
practice of active exercise, suffers in direct pro- 
portion to that hypertrophy if active exercise be for 
some time discontinued. If such an individual 
be suddenly called upon for severe or sustained 
effort, the results are apt to be more disastrous than 
if the same exertion be attempted by the man 
of originally less developed physique. Such in- 
dividuals should never attempt a resumption of 
their former athletic efforts until a course of training, 
preceded and supervised by skilled medical exami- 
nation, has prepared them for the enterprise by 
restoring them to adequate ‘condition.’ And every 
old athlete should remember that, in order to 
safeguard himself from the development of cardiac 
degeneration, it is more important for him than 
for the man with a less active record to practise 
continually some form of regular, active, muscular 
exercise in the open air. This, of course, must 
be appropriate in its nature to his age and powers ; 
but, above all things, it must be undertaken regu- 
larly day by day, and not by spurts alternating with 
periods of muscular inactivity. Horse -exercise, bi- 
cycling, walking, and golf all afford suitable means 
of securing the desired result. Finally, it may 
be pointed out that many of those who have already 
begun- to suffer from substituting a too sedentary 
life for one of active exercise are apt to be the 
subjects of commencing dilatation of the stomach. 
If this condition be overlooked or ignored, treatment 
is rarely satisfactory. It is important that such 
a person should not take active exercise for an hour 
before or after food; and that immediately after 
each meal he should lie down flat — not recline — on 
a firm level couch for not less than thirty minutes, 
so as to ftivour that movement of the contents of the 
stomach which is so necessary to proper digestion 
by avoiding the increased sagging of the greater 
curvature of the organ which gravity tends to 
a^ravate in the sitting or erect posture. 

C. E. Shelly. 

EXFOLIATION {^x, from; and foiium, a 
leaf). — The separation of a portion of dead bone 
or cartilage from the living tissue, in the form of 
layen.(xM Bone, Disei^ of). The term is aJw 
applied to the separation of a folse membrane, 
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which has been mistaken for the whole mucous 
Utiing of the bladder or uterus. See B;.ADDSR, 
Diseases of. 

EXHAUSTION {ex^ from; and haurto, I draw 
out) 

Definition, — Exhaustion consists in a failure 
to respond to stimulation. Exhaustion of muscle 
and nerve is brought about by excessive, quickly 
repeated, or continuous stimulation. It is favoured 
by cutting off, or by an alteration in the quality, of 
the blood-supply ; by previous insufficient ex- 
ercuse of function; by exposure to extremes of 
temperature ; by an insufficient supply of oxygen ; 
by an excessive supply of carbonic acid ; ana by 
exposure to certain toxic agents. 

Exhaustion may be general or local, 

1. General Exhaustion — General exhaustion 
IS brought about by overwork, whether physical or 
mental, and especially by unremitting and mono- 
tonous duties which keep the same paths of action 
in a state of constant activity. It is not often, if 
ever, that general exhaustion is produced in a 
healthy man by mere physical lalxiur, however 
reat , but excessive mental labour, especially if it 
e monotonous, is certainly capable of even ^rma- 
nently damaging the nerve-centres When in 
addition to hard mental work, which is performed 
voluntarily, some constant stimulus, which cannot 
be arrested, unceasingly works upon the brain, ex- 
haustion (quickly results , as when, for example, a 
man who is harassed by trying to earn sufficient for 
his family meets with some shock to his nervous 
system (such as a railway accident, the sudden 
death of a dear relative, or a severe pecuniary loss), 
which haunts him like a spectre day and night, 
robs him of his rest, and deprives him of his 
appetite General exhaustion is favoured by all 
conditions which give rise to anaemia or faulty 
nutrition, such as haemorrhage, prolonged pyrexia, 
inadequate diet, persistent morbid discharges, or 
venereal excess , by the retention in the tissues of 
the products of their activity, which is favoured by 
working in a foul atmosphere, or by derangement 
of the excretory functions , by exposure to extremes 
of temperature , and by a previous condition of 
excessive slothfulness General exhaustion may be 
induced suddenly by physical causes, such as a severe 
injury (collapse from shock), or psychical causes, 
such as fright 

Symptoms — The symptoms of general exhaus- 
tion are i Loss of sleeping power, persistent 
dreaming, talking in the sleep, and somnambulism 
The patient may wake in the morning feeling 
totally unrefreshed 2 Incapacity for work, and 
inability to seriously apply the mind to one subject 
for any length of time. 3 Headache, and a 
feeling of oppression in the head. 4. Languor 
and general lassitude 5. A rapid feeble pulse 
6 An anxious expression of face ; and a contracted 
and sluggish pupil. In addition to these we may 
get hypochondriasis and hysteria. Moreover the 
symptoms of more serious disease largely due to ex- 
haustion may be superadded. Two instances have 
come within the writer^s knowledge pf transient 
hemiplegic symptoms having been induced by ex- 
cessive application to literary work The digestion 
is often deranged, and functional disturbance of the 
|ienrt is common. Occasionally the urin^ is altered 
in and may contain alkahns phosphate or 

sugar, More rarely ft mnmfestt excessive acidity. 
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3. l.ooal Exhauftlon.— Local exhanstioii is 
the result of eKceftIve local stimulation, and ft; is 
particularly liable ^to ^cur as a prominent symptom 
in patients who are suffering from general exhaus- 
tion. The failure of the heart so common among 
over-trained athletes {see Exercise) ; the loss of 
power in the rectum which results from the 
excessive use of purgatives ; the frulure of the 
uterus in cases of protracted labour; and the 
failure of the voluntary muscles which occurs in 
those professional ailments of which * writer’s 
cramp * is the type, may be taken as examfdes of 
local exhaustion See Occupation-Diseases. 

Treatment — In the treatment of exhaustion 
the mam indications are to lighten the labour, and 
obtain rest In cases of general exhaustion it is 
often advisable to administer narcotics, such as 
opium, chloral hydrate, sulphonal, or bromide of 
potassium ; and it will be generally found that, 
when once refreshing sleep has been established, 
the more aggravated symptoms will subside Fresh 
air and a go^ diet are most necessary. Stimuhmts 
must be used with great caution, for it is clearly 
not desirable to goad the exhausted organs into 
further action, although it may be necessary to 
employ stimulants to give temporary power while 
the faculty of sleeping is being re-established All 
causes of anaimia must be removed. When 
recovery is established, the patient* must be 
encouraged to relieve the monotony of his life by 
some pursuit which should be, as it weire, the 
complement of his ordinary occupation. Thus the 
headworker should endeavour to amuse himself in 
his leisure hours by gentle outdoor exercise, by 
music or painting, or by practising some handicraft. 
See Debility ; and Fatigue 

G. V. Poore. 

EXOMPHALOS out; and the 

navel) — A term applied to umbilical hernia. See 
Hernia 

EXOPHTHALMIC GOITRE out;d4>ea\fi6s, 
the eye , and guttur, the throat) — Synon • Graves’s 
Disease , B^edow’s Disease ; Fr<. Maladie de 
Graves ; Goitre exophthalmxqtu , Ger Glotzaugeti- 
kropf*, Basedow' sche Krankheit 

Descripi ion — Typically this disorder is mani- 
fest by five leading symptoms (1) general nervocp 
instability, (ii) tachycardia with paroxysms of palpi- 
tation ; (m) enlargement of the thyroid gland j (iv) 
exophthalmos ; and (v) a fine muscular tremor It 
IS the practice of some physicians to refer to thk 
head cases of tachycardia without goitre or exoph- 
thalmos; but whatever may be the underlying 
pathology of such incomplete cases, they can by ^ 
legitimate licence of language be termed either 
Graves’s Disease or Exophthalmic Goitre, 

The mental condition of the victims is 
nervous expectancy, in which fearfulness has 
down, like a nightmare, on the spint. 
ment^ incoherence, h^pily termed * chorea, of 
ideas,’ makes it very difficult to obtain from 
a concise and consecutive history of th^ 

Loss of flesh is often a marked feature. 

Usually the patient’s chief complaint ft of tfte 
paroxysms of palpKatum, which arc exditc^ ttnder 
the slightest emotaonal influence bctiyeen the 
paroxysms the heart-bcRt remains faj^d, oommooly 
ranging from 100 to tap bento per It ft 

remarkable how Seldom^ in t]^ ahs^^i^ c 4 [pQfmpli' 
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eating endocarditis, tlie heart yields before the vio- 
lent strain; inde^ in most cases there is found 
clinically no perceptible enlai^ement of the heart 
The advent of the goitre is probably in point of 
time invariably subsequent to the cardiac disturb- 
ance, though the goitre now and again is the first 
symptom to attract the patient's notice. The en- 
largement usually involves the whole of the thyroid 
gland, but in rare cases may be confined to one lateral 
fobeor even to the isthmus : when both lateral lobes 
are affected, the right lobe is commonly larger than 
the left, such being the normal relation. At first the 
goitre is soft from vascular congestion and subject 
to variations in size, but later when true hyperplasia 
has occurred it is finn, and its size constant. Thrills 
and murmurs may be discerned over the goitre, par- 
ticularly in the neighbourhood of the thyroid ean 
arteries. The seeming absence of a goitre in some 
of the so-called incomplete cases may perhaps be 
due to the difficulty of detecting the minor degrees 
of enlargement. The microscopical changes in the 
thyroid gland are clear and characteristic. In the 
vesicles the lining epithelium has changed its cuboid 
form for the columnar type : it has also undergone 
such rapid proliferadon that papillary puckers are 
thrown out into the vesicle to accommodate its 
increased dimension. Some of the vesicles are 
packed with shed epithelial cells. Within the 
vesicles the secretion is diminished in amount, and 
more mucinoid than in health. Along with these 
chang^ is found a great increase of newly formed 
tubuUr spaces lined by a single layer of cuboid 
epithelium. In cases of long standing there may 
be a marked development of connective tissue, ana 
its encroachment on the glandular tissue may per- 
haps pavft,the vray for the occasional passage of 
exophthalipic myxoedema. 

The protrusion^ me eyeballs gives to the face a 
scared and terrified expressioni in many cases a 
clear band of sclerotic is visible above the iris due 
to retraction of the upper lid (Stellwa^’s sign) from 
spasm of Muller’s muscle, and to this same cause 
may be ascribed the occasional absence of reflex 
blinking. The exophthalmos is often markedly 
increase during the paroxysms of palpitation : 
indeed actual dislocation from the orbit has occurred. 
The closed eyelids majr not meet over the eyeballs, 
so that they become irritable and inflamed. Not 
infrequently the upper lid follows the downward 
movement of the eyeball in a halting lagging way 
(von Graefe’s sign) instead of with a smooth 
simultaneous movement Defective convergence 
for near objects is sometimes found, the attempt 
causing a sense of effort, but no diplopia. The two 
eyeballs are usually equally promment, but in vei^ 
rare cases unilateral exophthalmos is present : in this 
case the enlargement of the thyroid is usually more 
marked on the side of greater proptosis, but a 
crossed relation has also been described. At 
autopsy the amount of post-orbital fat has been 
found greatly increased : this would seem to be a 
result rather than a cause of the forward movement 
pf the eyeballs, which may reasonably be referred 
to dilatation of the retro-bulbar vessels and retraction 
of the upper eyelid. The normal condition of the 
pupil is worthy of note in a condition in which the 
cervical sympathetic is at least under suspicion. 

^e trembling is generalised and is a fine rhythm 
mieal trenusr that can be nearly alwaysdemonstrated, 
but most markedly during the periods of greatest 
bd^-huny; the handwriting may becc^ so 


unsteady that the patient may be unable even to 
sign her own name. Akin to the tremor is a feeling 
of giving way at the knees, of which patients often 
complain. Like the cardinal symptoms, the subsidiary 
symptoms all tell a tale of disturbed innervation. 
Sudden flushings are a common trouble, and par- 
ox3rsms of profuse perspiration, that serve to lower 
the electrical resistance of the skin : this same 
vaso-motor derangement in the intestine is evidenced 
by intractable paroxysms of diarrhoea. Albuminuria 
is occasional, and its fugitive character would sug- 
gest a vaso-motor origin ; glycosuria too is not un- 
common, but some doubt has been cast on the 
identity of the reducing substance with sugar. To 
this same category may be referred the oedema that 
occurs in patches chiefly about the eyelids and face, 
but sometimes also over more extensive areas of 
the trunk^and limbs. Sometimes the skin is the 
seat of a yellowish pigmentation, generalised or in 
patches. U nquestionably in some cases the pigment 
has been of arsenical origin. 

Pathology. — There can be little doubt that the 
starting-point must be sought in the central nervous 
S)rstem. All observers are agreed upon the natural 
instability of the nervous system in the subjects of 
exophthalmic goitre. Its greater incidence is upon 
the female sex — the sex of more delicate emotional 
susceptibility — in the proportion of some 10 to i. 
Moreover its common age of occurrence is adoles- 
cence, or early adult life, at the period of highest 
sexual activity, though exceptionally cases are ob- 
served in childhood and in advance age. Family 
predisposition is occasional, but one may almost in- 
variably elicit a history of well-marked nervousness, 
of some specialised neurosis such as asthma, or even 
of actual insanity in the parents ; very commonly 
too the condition is linkw to other nervous dis- 
orders such as chorea, epilepsy, hysteria, diabetes, 
and acromeg;aly. Lastly, the train of symptoms is 
almost invariably set in motion by sudden emotion 
or by prolonged worry. This direct dependence of 
the symptoms on emotional causes is an important 
argument against any theory that would assign the 
symptoms to a primary disease of the thyroid gland. 
Moreover the cardiac and arterial conditions of a 
thyroid -toxaemia, experimentally induced, are the 
absolute antithesis of the cardiac and arterial condi- 
tions of exophthalmic goitre. The symptoms of the 
disorder are all found in embryo in the expression of 
the primal emotion of terror. In this connection the 
heart-hurry, the tremor, the starting of the eyeballs 
are so familiar as hardly to need mention, but the re- 
semblance in detail is pointed by the concurrence of 
manifold subsidiary symptoms, such as perspirations, 
vomiting, and diarrhoea. Cessante caus&y cessat et 
effectus : in exophthalmic goitre the cause persists, so 
too does the effect ; the idea of terror is imperative 
and persistent, so too is its expression. At first sight 
the enlargement of the thyroid seems to fkll outside 
the similitude, for there is but little evidence of an 
even transitory enlargement of the th3nroid under 
the influence of emotion. Yet the same sympathetic 
disturbance that lashes the heart into turbulent 
overaction, and dilates the retro-bulbar arteries, 
may likewise dilate the thyroidean arteries, and 
promote a vascular congestion that is the first step 
towards a true hyperplasia of the gland. It has 
been suggested that this hypertrophy is an effort of 
nature to minister to the diseasea nervous system $ 
for thyroidectomy and myxoedema have proved that 
the thyroid ^nd has some important influence on 



EXPECTORANTS 


EXOPHTHALMIC GOITRE 

the nutrition of the nervous sptem. If it be to* 
the effort at compensation is mtile, for in spite 
the histological evidence of heightened secretory 
purpose, and of great increase of secretory surface, 
there is a markw decrease of secreted substance. 
Histology thus declares emphatically against the 
theory m an initial th3nroid-toxsemia * so too thera- 
peutics, for in no single case has the introduction of 
thyroid-secretion into the system produced the 
typical mental symptoms; and we know that so 
given, It can and does replace the internal secretion 
of the gland in a state of vital activity, for the very 
reason that by such adventitious supply we are able 
to counteract the myxoedematous condition, which 
IS due to an atrophy of the thyroid gland At most 
the thyroid-hyperplasia may be responsible for some 
of the many subsidiary symptoms of the disease 
which we have already briefly mentioned. 

Course — While some cases are acute and run 
on rapidly to a fatal issue, the general tendency of 
the disease is to a chronic course Some do un- 
doubtedly recover, particularly in the class that 
commands the comforts of Imng ; pregnancy now 
and then appears to exercise a favourable influence 
Others run a steady downhill course, and death 
ensues from paroxysmal diarrhoea, from heart- 
failure, or from insanity Occasionally a case ends 
in myxoedema The size of the goitre and the 
prominence of the eyeballs are no criterion of the 
severity of the case, nor is the degree of cardiac 
disturbance, except in so far §is it hastens cardiac 
failure. Cases in which mental derangement is 
extreme generally have an early and fatal termina- 
tion {sea Insanity in Special Diseases) Rapid 
and progressive loss of weight and intractable ansemia 
are always signs of evil omen. In patients who 
recover completely or in whom the disease lapses 
into quiescence, the first sign of improvement is 
commonly a sustained diminution of the pulse- 
rate 

Treatment — At present we have no remedy 
either in medicine or surgery by which to strike at 
the root of the morbid state. Those measures 
attain most success that promote tranquillity of mind 
and rest of body change of scene, change of air, 
change of the daily habits of life have a foremost 
place in treatment Much of the temporary benefit 
that is often derived from a stay m hospital is due 
to the complete bodily rest, the freedom of mmd#^ 
from the anxieties of everyday life, and the 
regular mode of living Of drugs, those alone that 
mmfeter to the general well-being, such as iron, 
arsenic, and strychnine, have stood the test of time : 
to this group mso belongs supra-renal substance 
Belladonna and thyroid-extract, both mtroduced 
on behalf of a faulty conception of the nature of the 
disease, even yet find devotees. Thymus-extract 
has been tried and found wanting, and its use has 
not served to strengthen the belief that the enlarge- 
ment of the thymus, so often found ^st mortem m 
cases of exophthalmic goitre, is of the nature of a 
compensatory hypertrophy. Galvanism has its sup- 
porters on the Continent, but in this country has 
fallen into disrepute Partial thyroidectomy has 
failed to justify its trial, and in more than one 
case the patient has di^ under the anaesthetic. 
More recently* complete excision of the whole 
cervical sympathetic has been undertake^ on both 
sides of the neck : this in some cases is sSid to have 
resulted in recession of the ^eballs and shrinking 
of the thyroid gland* but has no influence on the 
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heart and the general nervous state. ' Surgery may 
scotch the disease, but ean never kill it. 

With this background of deep-seated nervous 
disorder, it is matter of small surprise that individual 
sjrmptoms tend to be stubborn and even intractaUe. 
An ice-bag to the praecordium will sometimes soothe 
the tumult of the heart ; a cold compress to the 
goitre will sometimes soothe the sense of suffocation 
Diarrhoea will usually defy the most approved com- 
bmations of sedatives and astringents, and,though for 
the most part ceasing spontaneously and abruptly, b 
perhaps the most common cause of death. 

Raymond Crawfurd. 

EXOSTOSIS (^f, out of ; and herriovy a bone). 
A bony outgrowth from any part of the skeleton. — 
See Bone, Diseases of 

EXPECTANT ATTENTION —An important 
mental state See Mesmerism 

EXPECTORANTS {ex^ out of, and pectusy the 
chest) — Synon • Fr Expectorants ; Ger. Aus^ 
wurfsbefordernde MitteU 

Definition — Medicines which facihtate the 
removal of secretions from the air-passages. 

Enumeration — The leading expectorants ares 
(A) Ipecacuanha, Antimony, Apomorphine, and 
Iodide of Potassium ; Chlorides of Potassium, 
Sodium, and Ammonium ; and Inhalation of 
Steam (B) Squill, Senega, Benzoin, ^nzoic 
Acid, Benzoate of Ammomum ; Myrrh, Storax, 
Balsam of Tolu, Balsam of Peru, Ammoniacum, 
Galbanum, Asafetida, Anise, Fennel , Larch Bark, 
Tar, Terebene, Copaiba ; Vapour of Chlonne, 
Iodine, Ammonia, Creosote, and Carbolic Acid 
(C) Ammonia, Carbonate of Ammonium, Strych- 
nine, Nux Vomica, and Belladonna 

Action — The mode of action of expectorants is 
not well understood, and any explanation of it iti 
the present state of our knowledge can only be re- 
garded as provisional Expectorants may be divided 
into two classes : (i) Those which modify the 
nature of the secretions from the respiratoiy 
pass£^es; and (2) those which modify the respi- 
ratory movements by which the secretions are ex- 
TClled In considenng the mode of action of &e 
first class it must be remembered that the secretions 
from the respiratory passages depend, hke many 
other secretions, on two fectors, the direct mfluence 
of the nerves upon the secreting structures, and the 
amount of blood supplied to them. Each of these 
two factors may be influenced to a different extent 
by various drugs As has already been said, 
exact action of each cannot be determineid ,at 
present, but the first class of expectorants may be 
subdivided into two divisions which are distinguished 
m the foregoing enumeration as A and B. The 
division A rather dimmish than increase the activity 
of the arculation, and are therefore called sedatiu$ 
expectorants The division B somewhat increBM 
the arculation, and are called 
torants Those comprised under C 
respiratory centre in the medulla oblongata, 
increase the respiratory movements. ^ 

Uses. — Sedative expectorants (dasa A) a>t 
when there is congestion of the 
passages, with very scanfy, tough eapectofadttllf kS 
m commenang bronchids. In Such dtetimdiliees* 
when dry rhonchi are heard ahan^dllyf 
or no moist rides* the patient bften coughs 
quite exhausted, brln^g upr soaci^ 

KK2 
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The adn^nistratjon of sedative expectorants xenders 
the secretion froiO the respiratory passages more 
fluid, Abundant, and easy to expectorate. When 
theS6 expectorants do not succeed in ordinary 
doses* their ^ action may be much assisted by the 
administration of a purgative, or, stilt better, by 
giving either ipecacuanha or tartar emetic in such a 
laige dose as to produce sickness and vomiting. 
When the distress of the patient is great, the 
abstraction of a small quantity of blood by cupping 
or by venesection may give great relief. The 
inhalation of steam alone is also beneflcial, and the 
air of the patient’s chamber should be kept warm 
and moist. 

Stimulating expect<frant5 (class B) do more harm 
than good when administered in the conditions just 
described, but are beneficial when the acute sym- 
ptoms have pa^ed off. When this is the case, but 
the expectoration is tough and somewhat scanty, 
squill is a useful expectorant ; but when the expec- 
toratiemis abundant, benzoin, balsams, or ammonia- 
cum woxild be preferable. In chronic bronchitis, 
inhalations of ammonia, chlorine, iodine, creosote, 
carbolic acid, eucalyptus, or pine-oil are useful. 
When the expectoration is foetid, chlorine, iodine, 
and carbolic acid inhalations are best. 

The expectorants which act on the respiratory 
movements (class C) are useful in cases of debility, 
as they stimulate the respiratory nervous centre in 
the mMulla oblongata, as well as assist the failing 
circulation. They may be advantageously com- 
bined with stimulating expectorants, such as sc|uill 
or benzoin, according to the nature of the secretion. 

T. Lauder Brunton. 

EXPECTORATION {ext out of; and pectus, 
the chest). 

Definition. — This word specifies either the act 
of expelling anything from the chest, or the matter 
so expelled, which is also called sputum or phlegm. 
See Cough ; and Sputum, Examination of. 

EXPLORATORY OPERATIO NS.- Peri- 
cardium, Peritoneum, Pleura, Skull, Ex- 
ploration and Surgery of ; and Lumbar Puncture. 

EXPOSURE, EfTects of,— See Chill ; Infec- 
tion ; Fatigue ; and Resuscitation, 

EXSANGUINE (ex, without ; and sanguis, 
blood). — Deprived of blood — bloodless. 

EXTENSOR RESPONSE.— Babinski’s 
Sign. 

EXTRA-UTERINE FCETATION.— 5^^ Preg- 
NANCY, Diseases and Disorders of. 

EXTRAVASATION (extra, without ; and vasa, 
vessels). — Synon.; Ft. Extravasation •, Get. Extra- 
vasat. 

Definition.— Extravasation is the escape of any 
of the fluids of the body, normal or abnormal, from 
the vessel, cavity, or canal that naturally contains 
it, into the surrounding tissues. The result of the 
effMsion is aUo called an extren/asation. 

Extravasation, being the effect of rupture or per- 
foration of the walls of a hollow organ, may be due 
to injury, or weakness of the parietal structures, to 
morbid conditions of the blood, or to increase of 
iuta^nal pressure. 

/Xhe flttids most frequently found extravasated are 
bliKid,' urine, bile, the contents of the alimentary 


canals and certain constituents of morbid growths and 
fluid collections. The present observations wiH 
have reference only to extravasation of blood ; other 
kinds of extravasation being described under the 
heads of the several organs involved. 

Extravasation of Blood. — This maybepo- 
duced by direct violence ; by pressure of contained 
blood upon a diseased vessel-wall; or in certain 
morbid states of the blood (purpura, hsemophilia, 
&c. ) owing to some unexplain^ conditions ; possibly 
fatty degeneration of the capillaries here occurs and 
leads to their rupture. 

When the effusion takes place into one of the 
serous sacs, it forms a collection of blood, variously 
named kcemothorax, hamatocele, &c. If the sub- 
cutaneous, submucous, or other connective tissue, or 
the substance of an organ, be invaded, the effused 
blood finds its way between the elements, separating 
and compressing them ; and there are formed what 
are described simply as extravasations of blood, or 
more definitely, according to their extent, parenchy- 
matous or interstitial hatnorrhages or apoplexies, 
suffusions, ecchymoses, petechia, or vihices. The 
extravasated blood generally coagulates. After a 
time the blood -corpuscles oreak down, owing to 
degeneration of their stroma, and haemoglobin is 
liberated. This becomes dissolved in the surround- 
ing fluid and undergoes certain changes whereby it 
is broken up into haematoidin — an iron-free body — 
and other substances, including haemosiderin and 
hydrated peroxide o£ iron. In small extravasations 
the pigment is rapidly absorbed by the lymphatics, 
part being subs^uently excreted in the urine, Rnd 
part deposited in adjacent lymphatic glands. In 
larger effusions the clot acts as an irritant, and a 
certain amount of fibrous tissue is formed round it. 
Thus there may result a cystic cavity containing 
either reddish-brown or colourless fluid, according 
to the extent to which the pigment has been ab- 
sorbed. This condition is commonly met with in 
cases of cerebral haemorrhage. In other cases con- 
nective-tissue cells penetrate into the clot, which is 
gradually absorbed and replaced by fibrous tissue. 
Crystals or amorphous masses of haematoidin are 
frequently found in such scar-tissue and in old cysts, 
thus marking the nature of the process which has 
occurred. The gradual absorption of the blood- 
pigments gives rise to the familiar series of colour- 
Achanges seen after bruising of superficial parts. The 
seat of effusion first appears of the colour of blood 
or its derivatives ; but if much below the surface, 
the extravasation may not be visible for some days, 
after which time it appears of a Ijluish, greenish, 
or yellowish hue. A hamatoma or collection of 
effused blood may become infected by pyogenic 
organisms and suppurate, giving rise to a Collection 
of pus mixed with remains of blood -clot. 

The symptoms of extravasation of blood are so 
various that they cannot be stated in general terms. 
If extensive and affecting vital parts, the effusion 
may be attended with shock, syncope, or death. 
Loral pain is not common unless the extravasation 
be very large. The pressure of the effused blood 
upon the vessels, nerves, and muscles, of the part- 
in a limb, for example— may produce paralysis, 
disturbance of sensibility, oedema, fell of tempera- 
ture, and even gangrene. ^ A^ a rule, however, 
extravasations of blood are limited in sire, give rise 
of themselves to no serious symptoms, and readilY 
disappear by absorption. * 

MiTCHBLL'BuxrtJk 
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EXTROVERSION {txtra^ outwards j and 
t tum).-^The eversidH or turning inside out Of a 
part, as the eyelids or bladder In the bladdk, 
extroversion is associated with that condition, usually 
congenital, in which the anterior wall of this organ 
and of the abdomen is deficient, and its postenor 
wall projects through the opening thus formed. 

EXUDATION {exudOf I sweat) — The process by 
which certain of the elements of the blood pass 
through the walls of the blood vessels into the sur- 
rounding tissues and cavities, as in inflammation. 
The term is also used to indicate the products of 
this process Inflammation 

EYE, and its Appendages, Diseases of 

Synon. • Fr Maladies des Yeux ; Ger Augen- 
krankhetten 

The diseases of the eye will be considered in the 
following order : 

I Diseases of the Conjunctiva, p 501 

II Diseases of the Cornea, p 503 

III Diseases of the Sclerotic, p 506 

IV Diseases of the Ins, p 507 

V Diseases of the Crystalline Lens, p 509 

VI Glaucoma, p 509 

VII Diseases of Optic Nerve and Retina, p 51 1 

VIII. Diseases of the Choroid, p 516 

IX Diseases of the Vitreous B<^y, p. 517 

X. Diseases of the Eyelids, p 517 

See also Vision, Disorders of, Ophthalmo- 
scope, Ophihalmoscope in Medicine; and 
Pain in Visceral Disease. 

I Diseases of the Conjunctiva 

i Inflammation — Synon Conjunctivitis 
The conjunctiva is exceedingly liable to inflamma- 
tion, and Its inflammations are commonly arranged 
in groups, which are sufficiently distinct in their 
typical examples, but are not separated by any 
definite bounaary lines 

In their earlier stages inflammations of the con- 
junctiva possess many characters in common They 
are attended by the four signs of inflammation — 
heat, redness, swelling, and pain ; although the heat 
and the swelling are usually kept within limits by 
the discharge, which is often free, sometimes profuse, 
at first mucous, afterwards muco-purulent or truly 
purulent in character If, however, the exudation 
be of a firmer consistence than usual, it not only 
produces a superficial discharge, but distends the 
meshes of the submucous tissue, elevates the conjunc- 
tiva from the sclerotic, and causes it to overlap the 
corneal margin as a swollen ridge : a condition 
known as cAemosis, The redness depends, of course, 
on the degree of the congestion, which may or may 
not be sufficient to obliterate the intervOscular 
meshes, and to produce a uniform colour ; and the 
pain is not severe, except in cases of very dense sub- 
conjunctival swelling. From other forms of inflam- 
mation that of the conjunctiva is distinguished by 
certain negative characters. Except as a result of 
secondary changes, or as a mechanical effect of the 
presence of a film of turbid secretion, the trans- 
parenty of the cornea is n6t affected, and the acute- 
ness of vision is not impaired. The congestion is 
limited to the conjunctiva, and the distended vessels 
can be, emptied for a moment by pressure through 
the lower hd, so as to reveal a glimpse of the white 
sderotio uhdemeath. " 4 

In < mild cases conjunctivitis is an unimportant 
nffecdon, bat inita morcfSlfyere varieties it is attended 
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by two sources of danger. During its ixtsfyt stffe 
it may produce partial or complete necrosis of m 
cornea, leading to great impairment of sight or to 
blindness ; and in some chronic forms it often occa- 
sions great hypertrophy of the papillm of the portbO 
of the membrane which Unes the lids. These 
pa^Hllse may even become converted into shag^ or 
warty excrescences, which irritate the comeal sum<(^, 
and cause the development of vessels beneath its 
epithelium. In time the papillm dwindle, and the 
tissue round about them contracts, thus rendering 
the tarsal cartilage (especially that of the upper lids) 
incurved, and bringing the cilia to rest Ufxm the 
surface of the eyeball Great distress and perma- 
nent impairment of vision may be thus occasioned 5 
and the contraction may be so slow as to deprive it 
of any manifest connection with the inflammation in 
which It had its origin 

The bacteriology of conjunctivitis has attracted 
much attention of recent years, and many attempts 
have been made to connect particular forms of the 
affection with particular microbes, but, except in 
the infantile variety, these attempts have to a large 
extent been defeated by the abundant bacterial 
growth invariably found in the secretions, and by 
the large number of species which are therein re- 
presented On the whole it cannot be said that this 
department of has yet been sufficiently de- 

veloped CO afford any important aid in either the 
diagnosis or the treatment of the affections con- 
cerned , or even to constitute an assured basis for 
their better classification ; and it is still permissible 
to say that the chief varieties of conjunctivitis are : 
{a) infantile , (d) simple or catarrhal , (c) con- 
tagious , and (rf) diphthentic 

(a) Infantile Conjunctivitis — SYNON * D/4- 
thalmia neonatorum 

/Etiology and Symptoms —Infantile conjunc- 
tivitis IS due in most cases to direct inoculation, 
during birth, with vaginal secretion containing the 
gonococcus It commences on or about the third 
day, and passes rapidly into the purulent form. It 
IS attended by considerable puffy swelling of the lids, 
and by profuse thick discharge, which soon dnes 
upon the tarsal margins, and often causes them to 
cohere If neglect^ or improperly treated, the 
disease often leads to sloughing of the cornea ; but 
It may always be cured if it is seen while the cornea 
IS still bright 

Treatment. — The treatment required is to wRsh 
away the discharge carefully and frequently ; tp 
apply an astringent lotion (the best is a solution of 
two grains of nitrate of silver to an ounce of distilled 
water) to the conjunctival surftice every four hours, 
or less frequently when improvement is established t 
and to anoint the edges of the lids with ^mp|e 
ointment to prevent their agglutination In case$ 
of inhented syphilis mercurial inunction should he 
prescribed If the infant be brought up by haud^ 
its food must be carefully regulated ; and n it be 
feeble, it may take a little cod-liver oil, oomhiiMH 
in an emulsion with two-minim doses the liqflld 
extract of cinchona Where the mother^ milkftliilb» 
it IS often desirable to obtain a wet-rmvse ; hot ^ 
local treatment is that which is chiefly 
and upon which, m most cases, elatire Irciianee wky 
be placed. . i ^ < 

Proceeding, as it does, from a w< 31 - 

understood Source of infebtfoo, jbleveii^^ of 
ophthalmia heonatorom is even mem 
its cure, -and fottuoah^y' tdsy com- 
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plete Accomplishment ; insomuch Umt the occunence 
(tf the disease may now be mainly attributed to neglect 
of proper precautions. These were first definitely 
formulated by Professor Cred^ of Leipsig, who 
directed that, as soon as the head of the infiint had 
passed the vulva, the face &ould be wiped clean, 
the eyelids separated, and a drop of solution of silver 
nitrate, of the strength of two cent, allowed to 

fidl from a glass rod upon the surface of the eyeball. 
The occasional slight reaction may be treated by 
cocaine and cold compresses ; and a much weaker 
solution, say of two grains to the ounce, would 
probably be equally efficacious. Where properly 
applied, as in some lying-in institutions, Credo’s 
method is said to have rSuced the proportion of 
cases to births from 19 to 0*2 per cent, and to have 
so much diminished the severity ofthe few occurring 
cases as to remove all danger of destruction of the 
cornea. 

(^) Simple or Catarrhal Conjunctivitis, 

-Etiology and Symptoms. — This form of 
conjunctivitis is usually due to exposure to cold or 
to some chemical or mechanical irritant. Its most 
distinctive character is that the discharge is chiefly 
mucous, and has not much tendency to become 
purulent. 

Treatment. — In every case the surface of the 
eyeball, and the lining membrane of the lids, should 
hi examined for any foreign body which may be the 
cause of the trouble ; and if such should be found 
and removed, there will seldom be need for further 
treatment. If there be no foreign body, the two- 
gpin solution of nitrate of silver, or of sulphate of 
anc, may be placed within the conjunctival sac, by 
means of a quill or dropping-bottle, every two or 
three hours, and speedy recovery will usuaUy be the 
result. In cases of very mild type, one or two 
applications of the astringent may be sufficient ; and 
these may be supplemented by the use, in the same 
manner, of a solution of cocaine with boric acid. 
A good formula for this purpose contains two grains 
of cocaine hydrochlorate, and four of boric acid, to 
the ounce of distilled water. During the treatment 
the eyes should have functional rest, and should be 
sheltered from external cold, from dust, and from 
glare. 

{c) Contcj^ous Conjunctivitis , — Synon.; Purulent 
Ophthalmia. 

.Etiology and Symptoms,— In this form the 
discharge rapidly assumes a purulent character. 
This may happen when the simple form is aggravated 
by the state of the patient or by accidental circum- 
smnces j or when tne disease is produced by inocula- 
tion wilii the discharge from a similar case, or with 
contagious pus from the urethral or vaginal mucous 
membrane. The state of the patient which is most 
likely to pomote the development of the contagious 
form is that in which the conjunctiva is beset with 
the granular semi-transparent bodies, formed by 
aggregations of l3rmph-corpuscles, which are known 
as ^tra^oma,* as * sago-grains,’ or as follicular 
granulations. These b^ies are commonly present 
m the eyelids of persons (especially of young persons) 
who are crowded together under insanitary conditions 
of living, as in bar^ks, camps, or badly regulated 
schwls; and their presence is not only liable to 
excite a special form of conjunctivitis, but also 
renders the conjuncitiyitis of simple irritation prone 
to assume a purulent character. It is impossible to 
fsy bow soon the discharge of conjunctivitis becomes 
c^Agiofis, or capable of reproducing the disease in 


others ; but its activity in this.r^pect seems to bear 
some proportion to the intensity of the inflammation 
which produces it 5 and the activity of gonorrhoeal 
pus is probably greater than that of any conjunctival 
product. In the more intense forms of purulent 
ophthalmia there are great swelling of the lids and of 
the ocular conjunctiva, early chemosis, and a tendency 
to speedy sloughing of the cornea ; while the milder 
forms pass into the catarrhal by imperceptibk grada- 
tions. 

Treatment. — In the space here available, the 
treatment of contagious conjunctivitis cannot be 
described in detail. It mainly rests upon the action 
of local astringents, graduated in strength according 
to the severity and the stage of the disease. In 
severe cases the eyelids must, as for as possible, be 
everted, and the whole of the palpebral conjunctiva 
carefully touched with a stick composed of one part 
of nitrate of silver fused with four parts of nitrate of 
potassium. The caustic should be neutralised by a 
drop or two of a solution of common salt, applied 
by means of a camel’s-hair pencil, before the lid is 
suffered to return into contact with the cornea ; and 
the cauterisation must be done carefully and with a 
light hand, so that the resulting eschar may include 
only the epithelium ; for, if the basement membrane 
be destroyed, there will be danger of subsequent 
adhesions between the eyelids and eyeball. The 
cauterisation should be repeated about every eight 
hours, or as soon as the eschar falls, and in the 
intervals, if the patient be awake, the conjunctiva 
should be gently sprayed or syringed every hour 
with a weak antiseptic lotion at a comfortable 
temperature. Diluted Condy’s fluid, or solution (i 
in 5,000) of mercuric chloride, or (15 per cent.) 
of boro-glyceride, is suitable for this purpose. 
The tension of chemosis may be diminished by 
radial incisions, outwards from the corneal margin, 
carried nearly down to the sclerotic. The strength 
must be supported by good diet and tonics; and 
the nervous system calmed by anodynes. In milder 
cases the principle of treatment must be the same, 
but the local applications less severe ; and in chronic 
cases the local applications must be continued, after 
apparent recoveiy, so long as any residual thickening, 
capable of undergoing eventual contraction, can be 
found lurking in the palpebral folds. 

(rf) Diphtheritic Conjunctivitis. — This malady has 
chie% been made known to us by the observations 
of German writers, and very few authentic instances 
have been recorded in this country. But it has from 
time to time prevailed extensively in Berlin, and 
might at any time make its appearance among 
ourselves. The writer has seen one remarkable 
instance in which the disease occurred with great 
severity in a child, whose eyes were bathed with 
milk as a domestic remedy for what seems to have 
been a mild ordinary conjunctivitis ; and the coinci- 
dence seems to have a special interest in relation to 
recent researches into the bacteriology of diphtheria. 

Symptoms.— Diphtheritic conjunctivitis is at- 
tended with ^eat neat and pain, and with hard, 
brawny swelling of the eyelids; but its most 
characteristic symptom is the infiltration of the 
sub-conjunctival tissue by effusion which does not 
form a pellicle upon the surfiice, but distends and 
fills the cavities of the areolar tissue. The result is 
to produce a pale, firm swelling of the conjunctiva, 
and a great tendency to rapid slooghii^ of the 
cornea. The subjects of the malady are mostly 
foeble and badly fed children, and the cases 'ate 
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described as being almost hopeless unless esirly 
admitted Into hosptal. 

Treatment.— T he indications are chiefly to 
support the strength by suitable regimen ; to apply 
ice or bags of freezing mixture to the lids during the 
hot stage ; and to change the cold applications for 
hot ones as soon as the period of resolution, absorp- 
tion, or repair can be said to have commenced. In 
the meantime iron and quinine should generally be 
administered internally. 

2. Pemphigus of the conjunctiva — A very formi- 
dable, but fortunately rare, variety of conjunctival 
disease appears to be a kind of pemphigus See 
Pemphigus 

Etiology and Symptoms — In its early stage 
pemphigus of the conjunctiva displays itself by the 
formation of bullae, which are of small size and 
inconspicuous, and are seldom followed by the raw 
surfaces commonly left elsewhere This stage is 
followed by a slow process of conjunctival atrophy, 
which leads on to disturbance of the corneal epi- 
thelium, and ultimately to complete opacity. The 
conjunctival atrophy gradually obliterates Ae folds 
of the membrane, and renders the lids immovable 
upon the globe, frequently causing also inversion of 
cilia, which adds to the pre-existing irritation. 

Treatment. — The only hope of dealing success- 
fully with conjunctival pemphigus appears to depend 
upon early recognition and treatment of the general 
malady ; for which purpose the chief reliance must 
be placed upon the preparations of arsenic, in com- 
bination with tonics and anodynes When the 
period of atrophy has commenced, it is seldom, if 
ever, arrested The apparent adhesions between 
the lids and the globe often suggest operative 
measures, but these are not recorded ever to have 
been successful In one case, the writer dissected 
off the whole of the affected conjunctiva of the globe, 
and replaced it by transplanting that of a rabbit 
The graft united well, and, for a time, the disease 
appeared to be arrested. In a few weeks, however, 
or as soon as the graft had become completely 
dependent upon the nutritive processes of the patient, 
the new structure became affected by atrophy, and 
the malady pursued its usual destructive course 

3. Episcleritts , — An affection which is not really 
conjunctival, being situated in the tissue between 
the conjunctival and the sclerotic, is that which has 
received the name of episcleritts, and which was 
formerly described as * sclerotitis with mflammation 
of the insertion of a rectus muscle ’ 

Symptoms — It appears as an elevated patch of 
congestion, seated on the ocular surface near the 
corneal margin, most frequently on the temporal 
side On close examination, the congestion, with 
the exception of a few dilated vessels, is seen to be 
sub-eonjunctival, and to be attendant upon a circum- 
scnbed but not sharply defined sweUing or thicken- 
ing, which is adherent to the sclerotic, and which 
presents, in the interstices between the blood-vessels, 
an appearance as if it consisted of some new de- 
posit, generally of a yellowish tint, external to that 
membrane. The swelling is indolent, chronic, and 
in itself generally painless, although it is sometimes 
accomminied by severe neuralgia. The subjects are 
most frequently women, especially such as are 
ansemic or otherwise out of condition. Episderitis 
may last for months with little change, and it seems 
to be harmless as regards the other structures of the 
eye. 

Treatment. — T he writer has found episcleritis 


resist all medication except the internal adnumstia^ 
turn of mercury, to which it will often yield in the 
course of a short time. The best preparation for 
internal use is the perchloride, in doses not exceedioi; 

of a gram, whiw may usuahy be combined with 
five or ten mmims of the tincture of perchlonde 
of iron, and often with quinme. At the same time 
It is often desirable to spnnkle a httle dry calomel 
over the swelling once m twenty-four hours; but 
this application is less important than the internal 
treatment, and should not be contmued unless it is 
soon and distinctly beneficial Recent Continental 
writers have advocated the sub-conjunctival injection 
of mercuric cyanide, combmed with acome as a local 
anaesthetic m the manner descnbed under iritis. 
When the congestion of the patch is considerable, 
the action of other remedies will often be promoted 
by the occasional application of a leech to thetemf4e 
of the affected side 

4. Hamorrhage, — Effusion of blood beneath the 
conjunctiva may occur spontaneously, but is generally 
traceable either to a direct injury or to violent 
exertion Thus it may follow shght blows upon the 
eyeball, as from a twig or switch ; or may be pro- 
duced by a paroxysm of coughing, especially in 
pertussis ; or may occur from the rupture of a vessel 
during parturition, or upon lifting a heavy weight 
It IS always unsightly. When traceable to any of 
the foregoing causes, the haemorrhage is usually a 
matter of no moment ; but when it happens dunng 
the night in young people, it should lead to a 
suspicion of nocturnal epilepsy, which has often 
been first discovered by its means. Moreover, in 
advanced life, more especially when occurring 
without manifest cause, it may point to arterial 
brittleness, of a kind which may indicate danger ot 
a hke haemorrhage withm the cranium. On these 
grounds it is a symptom which always calls for 
mil inquiry into its causes, and which may some- 
times afford warning of impending danger. 

Treatment. — Absorption may be promoted by 
covering the closed hds by a compress moistened 
with a lotion of spint and water, or of tmcture of 
arnica and water if an appearance of more decided 
medication is desired. 

II Diseases of the Cornea — Diseases of 
the cornea are often secondary to those of the con- 
junctiva, and may arise in their course as complica- 
tions. 

I Ulceration 

AStiology and Symptoms.— To the present 
group belong the comeal ulcerations of pitmdent 
ophthalmia, whether infentile or of a later period ; 
and also the ulcers which are produced by the fric- 
tion of eyehds rendered rough by inflammation, or 
by the firiction of eyelashes >^ch have been turned 
inwards by distortion of the tarsal cartilage. When 
ulceration of the cornea occurs in the course of con- 
junctivitis, It invests the latter malady with a highly 
formidable character The cometd tissue, once 
destroyed by ulceration, is not reproduced 
original transparency, but only as a more or lew 
dense and opaque white dcatnx, which is both &- 
filing to appearance and an mqiediment to visiofi. 
If the ulcer perforate, the iris almost necessarily 
becomes adherent to the cicatrix f and if the loss of 
substance be of large superficial extent, the f esdt- 
iDg acatriz is thin and feeUe, so dnt it Is tendered 

Se conditiOT whiSi^uabera 

and gradually elevating and dutort^ the snrro^- 
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ing portions of clear cornea. The first effect of the 
healing of a corneal ulcer is to flatten the natural 
curvature of the membrane ; but the secondary eflect, 
if the cicatrix becomes prominent, may be to modify 
this curvature in various ways. Hence, even when 
a cicatrix of the cornea is surrounded by a still 
transparent annulus, behind which an artificial pupil 
may easily be made by the excision of a portion of 
the iris, the surgeon cannot predict with any 
certainty the quality of the vision which will be ob- 
tained, unless he is able, before operating, to deter- 
mine the state of the comeal curvature. This is 
only possible when the margin of the pupil is so far 
ffee that it can be dilated with atropine sufficiently 
to render the fundus of the eye visible with the oph- 
thalmoscope. When this can be done, any portion 
of cornea through which a clear view of the retinal 
vessels can be obtained by the surgeon will also 
afford clear vision of external objects to the patient ; 
but, if no such place can be discovered, a very 
cautious opinion should be given with regard to the 
benefit which may be hoped for from operation. 

Treatment. — The importance of the cornea 
to the visual fiinction renders it necessary that its 
integrity should be guarded with the greatest care. 
In any case of conjunctivitis, of even moderate 
severity, the cornea should be watched from day to 
day, and any appearance of turbidity about its central 
jMrtion, or of elevation or irregularity of the epithe- 
lium at its mai^n, should leadito a reconsideration of 
the treatment. The former of these conditions is the 
ordinary precursor of sloughing ulcer ; the latter, of 
the extension to the cornea of an inflammatory pro- 
cess. 

The general principles which govern the treatment 
of sloughing ulcer are, that the eye should be kept 
under the influence of eserine, which has a markw 
effect in checking the extension of ulceration by 
arresting the migration of white corpuscles ; that 
any astringents which may be applied to the con- 
junctiva should be prevented from coming into 
contact with the cornea; that strength shoffid be 
supported, pain relieved, and local nutrition stimu- 
latea by hot applications. When the ulcer continues 
to spread, its progress may often be arrested by 
diminishing the tension of the globe by the evacua- 
tion of the aqueous humour ; and this may be ac- 
complished either by repeated paracentesis at the 
comeal margin, or by Saemisch’s method of cutting 
through the b^e of the ulcer, and reopening the 
incision daily until a process of repair is established, 
or by the performance of iridectomy. Of these 
courses, the last-named is the most generally appli- 
cable. It not only produces the immediate effect 
which is desired, but it may also have the incidental 
advantage of establishing an artificial pupil at the side 
of the cicatrix. 

The application of eserine is best effected by using 
a solution of the neutral sulphate, of the strength of 
four grains to the ounce of distilled water ; and a 
drop of this solution may be placed within the con- 
junctival sac twice or thrice daily. 

The sloughing ulcers of the cornea which arise 
from causes other than conjunctivitis, as imoxy, or 
fiulure of nutrition, must be treated upon the prin- 
ciples which have already been laid down, but with 
constant reference to the liabilify of such ulcers to 
become the seats of bacterial infection, by which the 
he a l|n |[ process may be indefinitely delayed, or tibe 
extouuon of tiie idcer indefinitely prmnot^. In 
niob^ooii^tionsi the ordinary principles of aseptic 


surgery come intoplay, and the first indication is to 
cleanse and purify the ulcerated surface, and to 
protect it firom mrther contamination. For this 
purpose it is generally important to define its precise 
bounihuries, and this may be done by instilling into 
the eye a 2 per cent, solution of fluorescine in dis- 
tilled water, by which the corneal tissue, wherever 
it has been deprived of its epithelium, will be stained 
of a bright green colour. The eye being effectively 
cocainised, or, in severe cases or with troublesome 
patients, chloroform being administered, the entire 
surface of the ulcer should be cleansed, either by 
scraping with a sharp spoon or by the careful appli- 
cation of the heated wire of a fine electric cautery, and 
should be freely irrigated with a weak mercurial solu- 
tion, say I in 50000? the perchloride. The lids should 
then be closed, covered with a small piece of fine 
cambric lightly smeared with vaseline, padded with 
cotton wool, and the dressing sealed with a sufficient 
piece of isinglass-plaster. As a rule the dressing 
should not be removed for three or four days, when 
it will usually be found that the healing process has 
commenced, or even that it has been carried nearly 
to completion. Certain ulcers, however, will still 
require the use of local applications of a stimulating 
kind, among which dry criomel and other mercurials 
hold a prominent place. Such ulcers have usually 
a leash of vessels running from the corneal margin, 
and are often obstinately recurrent; whence they 
are known as ‘ recurrent vascular ulcers.’ They are 
usually connected with systemic derangement, and 
are often attended by photophobia. They leave 
scars of a size^and opacity proportionate to their 
extent and depth ; and on this account it is desirable, 
whatever constitutional treatment may be required, to 
heal the ulcers themselves as speedily as possible, by 
the aid of local applications. In the early stages of the 
ulceration, eserine should be used ; but afterwards 
either dry calomel or a morsel of the unguentum 
hydrargyri oxidi flavi of the British Pharmacopoeia. 
The application of any ointment to the eye is greatly 
facilitated by the use of a compressible tube, such as 
is used for artists’ colours, from which a portion 
as large as a hempseed may be squeezed out upon 
the inner surface of the lower lid. Where there 
is much photophobia, the use of eserine is especially 
indicated, because, in addition to its action above 
mentioned, it produces contraction of the pupil, and 
thus gives comfort by lessening the quantity of light 
which is admitted into the eye. If the photophobia 
be very severe or intractable, it is often beneficial 
to divide the orbicularis muscle freely at the outer 
canthus, so as to diminish the pressure caused by 
its spasmodic contraction, which sometimes seems 
to be a chief cause of the irritability. After such an 
incision, a cold compress should be applied, and the 
patient kept in the aark for a few hours, when there 
will often be a marked alleviation of this distressing 
symptom, and a greatly increased general amenability 
to treatment. 

2, Jn^ammation. — Synon. ; Keratitis. — In 
flammation of the cornea presents three distinct 
types, the suppurativt^ the vascular^ and the in- 
terstitiaL 

{a) Suppurative Keratitis. — Suppurative in- 
fiammation or abscess of the cornea seems to be 
essentially a phlegmon or boil of the corneal tissue, 
a portion of which dies, and is cast off in the form 
of a slough. 

Symptoms. — The abscess commences as t vety 
tender grqr spot in the cotnea, sunounddd Ify a aone 
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of tutbidity, and accompanied by a good deal of 
ciliary neuralgia, as well as by a variable de^^ of 
lacrymation, conjunctival congestion, and intolerance 
of light Under the influence of atropine, hot 
fomentations, and such constitutional treatment as 
the state of the patient may demand, the threatened 
suppuration is sometimes averted, and the turbidity 
clears away More commonly pus is formed, and 
makes its way either externally, leaving an ordinary 
ulcer , or internally, producing the condition called 
hypopyon^ in which there is pus in the anterior 
chamber Sometimes it separates the corneal laminae, 
by gravitatibn, to a considerable extent before per- 
forating them, and is then called onyx^ from a 
resemblance to the lunula at the base of a finger-nail. 

Treatment — When suppuration is no longer 
doubtful, the best practice is to evacuate the abscess 
from within, by thrusting a cutting needle into the 
anterior chamber near the corneal margin, and then 
causing Its point to penetrate the cavity of the 
abscess The mingled pus and aqueous humour 
will escape as the needle is withdrawn, and its wound 
of entrance may be reopened once or twice daily 
by a probe, so as to insure the complete removal of 
all inflammatory products, until the healing process 
has made some way If the abscess has burst 
internally before the case is seen, atropine should 
be applied without delay If the pupil dilates fully, 
and the quantity of pus in the antenor chamber is 
small, the case may be left to the vts medicatnx 
natura^ care being taken to enforce rest and to 
exclude noxious influences If the quantity of pus 
IS large, it should be let out by paracentesis , and if 
the atropine reveal adhesions of the ms, iridectomy 
should be performed An abscess which has burst 
externally leaves simply an ulcer, generally with a 
disposition to heal readily, and req^uinng only such 
treatment as has already been described. 

{b) Vascular Keratitis, — Vascular inflammation of 
the cornea is a severe and protracted malady, which 
usually leaves permanent opacity and impairment 
of sight 

Symptoms — It commences in typical cases, by 
the formation of two crescent-shaped patches of 
vascularity, one at the upper and the other at the 
lower portion of the cornea The patches are 
formed by the development on the corneal surface 
of innumerable fine blood-vessels, so closely packed 
together that the interstices which separate them 
are scarcely discernible by the naked eye, and the 
affected j»rts present a uniform aspect of vivid red- 
ness crescents are somewhat elevated above 

the general corneal surface, and each crescent is 
bordered, along its concave or advancing edge, by 
a line of precursory epithelial turbidity. At the 
same time that the crescents increase in sue, the 
borders of precursory turbidity are pushed before 
them , until at first these, and afterwarcu the crescents 
themselves, may meet and coalesce on the horizontal 
diameter of the cornea, so that its whole surface 
may become uniformly red. When this stage is 
reached, vision is almost abolished, but there may 
still be much intolerance of light. The corneal 
tissue is softened, and its margin Is surrounded by a 
zone of sclerotic vascularify, vmich is visible through 
the congestion of the conjunctiva. Asthe inflamma- 
tion subsides, the vascular crescents slowly recede from 
the centre of the cornea towards its circumference, 
and finally disappear, leaving behind them a dense 
opacity of an extremely oratinate (iharacter. A 
severe cas^ of vascular kmetitk generally afl'ects both 


eyes, and thrtetenl a Ibpgperidd bfactnhlMItkds^ 
followed by a long perm of very imperfect Vismm 
The worst examples of the malady are those wM(^ 
have been treated at the outset by astringent oir 
irritating applications; and, even in the slighter 
forms, the malady is nearly always obstinate and 
protracted As long, however, as the march of the 
vascular crescents, or their precursory turbidity, has 
not encroached upon the portion of cornea in front 
of the pupil, so long vision is not senously 
jeopardised 

Treatment. —The great object of treatment is 
to arrest the new vascular development at a com- 
paratively early stage; and for this purpose it is 
necessary to have recourse to esenne and sedatives 
locally, and to such constitutional treatment as the 
general condition may require. A solution of two 
grams of the neutral sulphate of esenne, with from two 
to four grams of hydrochlorate of cocaine, in an ounce 
of distilled water, should be dropped into the 
twice daily, and the closed lids should be frequently 
fomented with hot decoction of poppies, or with cold 
solution of extract of opium in water, according as 
one or the other temperature is the more agreeable 
to the feelings of the patient The medicines most 
generally useful are those which appear to influence 
local nutrition through the central nervous system, 
such as the iodide and bromide of potassium, and 
the sulphate of quinine These, if they are likely 
to exert a beneficial effect, generally do so speedily; 
and if the malady should be rapidly extending, it is 
prudent to reconsider the pres^ption without loss 
of time In severe cases, especially when the hds 
are somewhat tumid and there is much photophobia, 
a leech may be applied with advantage, usually on 
the horizontal level of the outer canthus, and so 
far away from it as the growth of hair will allow, 
or blood may be taken more rapidly, by means of 
Heurteloup’s artificial leech ; and when, notwith- 
standing treatment, the malady pursues its course 
unchecked, a large iridectomy should be made with- 
out undue delay The operation not only tends 
to arrest the vascular formation, but it also leaves 
a lateral pupil through which gc^ sight may often 
be obtained long before the transparency of the 
central parts of the cornea is restored. In some 
cases, the writer has seen excellent results firom 
pentomy * that is, from excising the annulus of 
conjunctival and subconjunctival tissue which im- 
mediately surrounds the cornea The strip excised 
should be about 3 mm in width ; and the excision 
may sometimes be limited to the bases of the vascular 
crescents 

Development of vessels upon the cornea , — It it 
necessary carefully to distinguish vascular keratitis, 
properly so called, from that development of ves^u 
upon the cornea which may occur in connection untn 
the cicatrisation of ulcers, or in consequence of the 
friction of lids left granular by conjunctivitis In 
both these forms the new vessels are arborei 
and irregular m their distribution, instead of ] 
closely packed together ; and thw are not atli 
by the pnk zone of circum-comeai congestion, 
is never absent in true corneal inflammation. ” v 

The vessels which attend the forimatkm ofdhasflrlo^ 
generally dwindle in course of tittiefi 
produced by granular lids eonsek^n^ traldipii^ 

— which, when they are Veiy aoundai^ 
set, constitute teecondttlcm^alU^daM^ 
disappear without dirm/tteat^t 
lids themselv^es can h# the 
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applicatioD of astr^ents or by other means. When 
trachoma-granulations are large and numerous, they 
may be treated by crushing mem with forceps, by 
scraping, or by electrolysis ; for which purpose ^ey 
should be separately punctured by a platinum needle, 
connected with the negative pole of a galvanic 
battery. A weak current only is required, and it 
may lie sufifered to pass througn each granulation for 
from ten to twenty seconds. In many cases the 
vascular network of pannus will be comparatively 
absent from the lower third of the cornea, so that 
sight may be much improved by an artificial pupil 
made in a downward direction. When pannus 
covers the whole cornea with a close vascular net- 
work, so that sight is almost destroyed, and when 
it resists milder treatment, it may sometimes be much 
improved by inoculation with the discharge of infantile 
pument ophthalmia. The pus is inserted between 
the lids, and the artificial malady suffered to run its 
course unchecked, except by cleanliness and frequent 
bathing. When the discharge has ceased, the cornea 
will often clear in a surprising manner, and its ab- 
normally vascular state protects it, to a very great 
degree, against the risk of sloughing. Still, this 
risk is by no means absent, and the treatment by 
inoculation should be regarded only as a last resource. 
A somewhat similar effect may be obtained by the 
inflammation excited by bathing the eyes with an 
infusion of the seeds of jequirity ; but this method is 
scarcely less dangerous than that by inoculation. 

{€) Interstitial Keratitis, — This is a chronic 
malady which is seen chiefly, or perhaps exclusively, 
in the subjects of inherited syphilis, who possess the 
peculiar teeth and facies which Hutchinson has 
shown to be characteristic of their inheritance. The 
disease was long described as a variety of ‘ strumous 
ophthalmia;’ and, although the late Sir William 
Wilde pointed out how frequently it was associated 
with deafness, and also laid stress upon the value of 
perchloride of mercury in its treatment, its syphilitic 
character seems to have been first suspected by 
Hutchinson, who, having once obtained the clue, 
followed it with characteristic diligence until he 
arrived at a conclusive demonstration of the accuraty 
of his suspicion. 

Symptoms. — Interstitial keratitis commences as 
a slight cloudiness of the central portion of the 
cornea, with some roughening or irregularity of the 
epithelium. It extends from the centre towards the 
margin, and is liable to be attended, in different 
cases and at different stages of its course, by variable 
d^ees of ciliary and comeal congestion, and 
intolerance of light. If neglected, or if treated 
by irritants, it is liable to assume the characters 

vascular keratitis, and also to extend to the iris, 
in such instances often doing irreparable mischief. 
It is most common during childhood, but its appear- 
ance may be delayed until adolescence, or even 
until adult a^e ; and, in such cases, usually appe^ 
to be determined by some general or local excitiig 
cause, such as bo^y illness, or direct injury. U 
attaclU both eyes, one commonly later than the 
other, and its course is often protracted over 
months. When severe, it leaves some residual 
cloudiness of the cornea, and, even when mild, it is 
doubtful whether the cornea ever entirely regains the 
transparmcty of health. Still, when a case is seen 
and Judiciously treated early, the prognosis may 
genendly be a favourable one. 

TrbatmbKt.— T he treatment consists primarily 
in the avoMance of all irritants ; the use of eserine 


and local sedatives, especially cocaine; and the 
administration of perchloride of mercury, or of 
iodide of potassium, with or without iron or cod- 
liver oil. When they are not contra-indicated by 
any special circumstances, the perchloride of mercury 
and tile oil are the remedies on which the greatest 
reliance may be placed. The earliest indications of 
photophobia, showing, as they do, that light is 
acting as an irritant, should be met by confinement 
to an almost darkened room, and by frequent 
bathing of the closed lids with cold water; but 
in fine weather daily exercise should be taken in the 
open air, the eyes being covered for a time with 
a black silk bandage and compresses of carded wool, 
so as to exclude light entirely. As soon as photo- 
phobia subsides, these precautions may be laid 
aside — the eserine and mercury being still continued, 
at least until the acute stage of the malady has 
entirely passed away. After this the absorption of 
residual opacity may be promoted by the application, 
once daily, of a small quantity of the ointment 
of the yellow oxide of mercury. 

In cases which have been neglected, or aggravated 
by irritants in their early stages, and in which the 
phenomena of ordinary vascular keratitis become 
grafted upon the interstitial, it is generally desirable 
to perform iridectomy with as little delay as possible. 

3. Arcus Senilis , — The condition thus named 
(although the adjective is not always appropriate) is 
fully described elsewhere {see Arcus Senilis). It 
may be distinguished from the peripheral zones 
of opacity, which are sometimes left after the sub- 
sidence of certain forms of keratitis, by the cir- 
cumstance that arcus never extends quite to the 
margin of the cornea, but is always surrounded 
by an annulus of transparent tissue. 

Besides the foregoing, there are other forms ot 
corneal disease, of rare occurrence, which it would 
be beyond the limits of these pages to describe, but 
which must be treated on the same principles ; and 
there is also the malformation known as * conical 
cornea,’ which falls wholly within the domain of 
surgery. 

III. Diseases of the Sclerotic.— Diseases of 
the sclerotic, which were once regarded as a 
numerous and important group, have been reduced 
by recent investigations to comparatively insignificant 
proportions. 

Inflammation, — Synon. ; Sclerotitis. — Except- 
ing a narrow annulus immediately around the 
cornea, the sclerotic is almost non-vascular ; and 
any re^ inflammation of its structure is almost con- 
fined to this particular region, where it seldom 
occurs excepting as a complication or as a part 
of some of the more severe forms of iritis or keratitis, 
especially when either of these affections extends to 
the ciliary body. In such cases we often see the 
sclerotic undergo inflammatory softening, as a result 
of which the ciliary region may be much altered 
in shape, yielding to the distension of the eyeball 
and to the traction of the recti muscles, and becom- 
ing distinctly elongated. Occasionally the sclerotic 
may be so much softened and thinned as to bulge 
into irregular prominences around the cornea, 
generally under the upper lid ; and this condition 
IS described as sclerotic staphyloma. 

Treatment. — Thein^mmations thus arising call 
for no other beatment than that which is demanded 
by the more important inflammations of the cornea, 
the iris, or the ciliary body, with which they are 
associated; except that any evidence of yidding 
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of the sclerotic would be a reason in itself for 
the performance of iridectomy, m order to preserve 
the shape of the eyeball by diminishing its tension. 
It was once believed that the sclerotic, m its 
character of a fibrous membrane, was especially 
prone to gouty or rheumatic inflammation ; and it is 
perhaps true, though certainly not proven, that the 
tendency of intis or of keratitis to spread to the 
anterior sclerotic zone is more marked m persons of 
goutjr or rheumatic diathesis than in others The 
possibility IS at any rate sufficient to require, in 
all these cases, an investigation of the tendency 
to lithic>acid formation, and the use of appropriate 
remedies when this tendency is discovered. But 
a large proportion of the examples of supposed 
gouty or rheumatic ophthalmia are nothing more 
than cases of the sub-acute or remittent form of 
glaucoma ; and the pain associated with them is not 
really rheumatic but simply tensive. Vision has 
been irretrievably lost, m hundreds of instances, 
because a belief in the rheumatic character of these 
affections has interfered with the timely performance 
of iridectomy ; and the proposal to adopt the epithet 
‘rheumatic,* in any form of eye-disease, is one 
which should be scrutinised very closely before 
it is accepted as a guide to practice 

IV. Diseases of the Inis — In so far as they 
come into the province of the physician, diseases 
of the ins are not numerous, and are almost limited 
to the vaneties of inflammation of that membrane 
I Injlamniatton , — Synon, Intis — Intis maybe 
classifi^, according to its actual or supposed causes, 
as rheumatic or syphilitic ; or according to the nature 
of the morbid process, plastic^ serous^ or suppura- 
tive The former classification often rests upon 
slender grounds, and the latter has the advantage 
of expressing facts rather than inferences 
(<z) Plastic Intis — Symptoms —In plastic iritis 
the first symptom is some loss of the natural lustre 
of the surface of the iris, and of the clear definition 
of Its fibres, together with some damping or altera- 
tion of Its colour These changes are attended by 
some impairment of vision, and are due to turbidity 
of the aqueous humour, so that they may be imitated 
more or less closely by turbidity of the cornea, and 
especially by disturbance of its epithelium In 
iritis, however, they are associated with a diminished 
range and quickness of pupillary variation under 
variations of light ; and, in a short time, with the 
effusion of plastic lymph, by which the margin of 
the pupil becomes tied down, here and there, to 
the surface of the anterior capsule of the crystallme 
lens At the same time there is some congestion 
of the conjunctiva, and of the zone of fine vessels 
immediately around the cornea in the sclerotic 
There is frequently more or less pain, especially 
towards n^ht, but this is a very uncertain symptom. 
In severe cases, and especially m such as are clearly 
syphilitic in their character, the quantity of effused 
lymph may be considerable, so as to cover the 
pupil, while in mild cases it is only sufl&cient to 
fasten down the margin here and there Iritis is 
sometimes a very insidious and seemingly slight 
affection, the real gravity and importance of which 
may be wholly overlooked by the patient. 

Treatment. — The first pnnci^e of treatment 
is to prevent the formation of adhesions, or to break 
them if they have been formed ; and for this pur- 
pose our mam reliance must be placed upon the 
instillation of atropine. The anatomical structure 
of the eye is such that a moderately contracted 


pupil IS in contact with the lens-sdrfime, whSe a 
rally dilated pupil is separated firom it by a film of 
aqueous humour Hence, as long as the l>u|fll is 
contracted, any Ijnnffli winch is effused ten^ to the 
immediate formation of adhesions ; while, as soon 
as the pupil is dilated, the lymph diffuses itself 
harmlessly in the surrounding fluid, and no adhesions 
are produced In ordinary circumstances, and m 
cases of only ordinaiy seventy, the intis then runs 
Its course without inflicting any permanent injury, 
and vision is completely restore as soon as resolu- 
tion has taken place. When, on the contrary, the 
pupil cannot be dilated, the lymph deposited m the 
area of the pupil forms an imp^iment to vision ; 
and the adhesions themselves tend to render the 
iritis a recurrent affection, which is apt to return 
again and again until the e>e is disoi^nised and 
destroyed 

The first principle of treatment is, therefore, to 
produce and mamtam dilatation of the pupil ; and 
for this purpose it is necessary to use some active 
mydnatic The neutral sulphate of atropme is 
usually the most convenient agent for the purpose, 
and it should be used in a solution containing four 
grains to the ounce of distilled water Of the pure 
watery solution, a drop should be carefully placed 
within the lids by a dropping-tube or quill, repeated 
in five minutes, and again m another five minutes, 
and this threefold application should be repeated 
three times a day A mydnatic agent still more 
powerful and more rapid in its action than atropine 
IS duborstnef which should be used m a watery 
solution, of the strength of four grams to the ounce ; 
and it has less tendency than atropine to produce 
local irritation The hydrochlorate of cocaine may 
be combined with either of the foregoing, and will 
not only assist their mydnatic action, but will also 
promote the comfort of the patient If the pupil 
can be fully dilated in twenty-four hours, no other 
treatment will be necessary than to maintain the 
dilatation by usmg the mydnatic less frequently, 
and to protect the eye from being injured by exertion 
or by exposure to great variations of temperature or 
of light. If, on the contrary, after the use of 
atropme or duboisine for twenty-four hours, the 
pupil either remains contracted or dilates irregularly, 
showing that it is bound down here and there, it is 
necessary to have recourse to mercury without fur- 
ther delay, and to use one of the preparations, such 
as blue pill, calomel, or inunction with mercurial 
ointment, with which the effect of the mediane 
upon the ^tem can be rapidly secured Abadie 
of Pans, and some other continental authonties, 
have strongly recommended the employment of 
mercunal sub-conjunctival injections m cases ofiritb, 
but the severe pain attending the method waS at 
first a serious objection to its use, and the good 
results claimed for it have been disputed in many 
quarters The objection arising from pam has to 
a great extent been removed by the pramce, iatro* 
duced by Abadie, of usmg a combmed soltttioii^ 
of acoine and of mercunc cyanide, of which, if 
conjunctiva be fijrst cocainised, as much aa Mlf a 
synngefiil may be injected into the deeper eub* 
conjunctival tissues with no other Inoonvenleiice 
than a feeling of distension. Equal jparts of the 
two solutions should be employra^ the 
being of 3 per x,ooo and the 3 percent 

The solutions should be recent, shoedd' not be mixed 
until the moment of injecting 1he% asepsis 
should be carefully preserved, There is neyer any 
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occasion to cany the , effect of the merciury larther 
than to the formation of a slight line apon the 
gums ; andi in most cases, as soon as this line is 
perce|^ble> a notable amelioration of the eye«sym« 
ptoms wiU be observed* It is desirable, however, 
that this , degree of mercurial influence should be 
reached quickly, in order to cut short the disease as 
soon as possible ; and when it has been reached, it 
will ttsu&y require to be maintained, for some days 
at least, by the administration of smaller and less 
frequent doses. In favourable cases, under the 
combined influence of mydriatics and mercury, the 
effused lymph will be absorbed, the adhesions 
broken through, and the eye restored to its original 
condition. In those of a less favourable character, 
the inflammation will, indeed, subside; but the 
adhesions will remain, and the pupil will be left 
permanently more or less crippled and distorted. 
Whether or not sight will be impaired ^^ill chiefly 
depend upon whether the effused lymph has formed 
a nlm or membrane across the pupillary opening. 
In the worst cases, notwithstanding treatment, the 
inflammation may extend to the ciliary body and 
ch<»oid, and may produce functional destruction of 
the eye. This scarcely happens except when the 
iritis has been of great original severity, and when 
it has been neglected, or aggravated by irritants, in 
its early stages. Even the suspicion of iritis should 
absolutely preclude the use of the astringent appli- 
cations on which we have mainly to rely in the 
treatment of the inflammations of the conjunctiva. 

If an iritis be not seen until it has been three or 
four days in existence, so that the adhesions have 
had time to acquire a certain degree of firmness, it 
is not desirable to wait twenty-four hours before 
having recourse to mercury. The mineral should 
be employed without further delay, so that it may 
be abandoned if atropine should dilate the pupil, 
and may be pushed if dilatation cannot be produced. 

While the atropine, or atropine and mercury, are 
being employed, the remainder of the treatment 
must be governed by general considerations. Rest 
of the other eye must be strictly enforced ; local 
depletion may be practised whenever the congestion 
is considerable in degree ; and such a regimen and 
mode of life must be prescribed as the patient can 
bear. Utiless there be photophobia, it is seldom or 
never necessary to exclude light altogether from the 
eye ; and, when photophobia is present, it is better 
to apply a pvatective bandage than to kee^ the 
patient in a dark room. The latter practically 
exdudes him from cheerful companionship, and 
leaves him to dwell upon his troubles in darkness 
and solitude. Pain^ if present notwithstanding the 
use of cocaine, should always be subdued, either by 
combining a sufficient dose of opium with the 
mercury, or by the subcutaneous injection of a solu- 
tion of morphine. However the anodyne is ad- 
ministered, provision should be made for repeating 
it sufficiently often to produce and maintain the 
desired effect. 

•When recovery takes place leaving adhesions, 
these will, in the majority of cases, lead to a second 
attack of iritis, and this is almost always the pre- 
decessor of regular recurrence. In a few cases, 
however, the second attack does not follow ; but, 
whenever it occurs, the tendency to future mischief 
should be stopped by surgical, means, either by the 
dttUif^iiient of the adhesions or by the performance 
of iriisotomy. 

A^hsHc Iritis , — The aplastic form of irids 


differs from the plastic in the greater quantity and 
more liquid condition of the fusion, which does 
not form adhesions, but distends the eyeball and 
compresses its contained structures. In a well- 
marked case the pupil is contracted and insensible 
to atropine (which in all probability is not absorbed) ; 
the aqueous humour is turbid; the iris is pushed 
back and its anterior surface appears concave ; 
vision is greatly impaired ; and the eyeball s 
perceptibly hardened to the touch. 

Treatment.— Until the distension is relieved, 
no remedies will be effectual; and, when it is 
relieved, they generally cease to be needed. The 
treatment should be either by frequently repeated 
paracentesis of the anterior chamber or by a large 
iridectomy or sclerotomy> and the latter is generally 
to be preferred. Aplastic iritis occurs chiefly in 
persons of unhealthy or broken-down constitution ; 
which may perhaps account for the unorganisable 
character of its prtmucts. As soon as the distension 
of the eyeball is relieved, the pupil is readily dilated, 
and the iritis soon subsides. 

{c) Suppurative Iritis , — In a small number of 
cases, iritis assumes from the first a suppurative 
character, and leads to the formation of pus in the 
anterior chamber. 

Treatment. — Such a condition calls for atro- 
pine ; for stimulating and tonic medicines rather 
than for mercury ; and for the evacuation of the pus 
by paracentesis if it is considerable in quantity, or 
if its presence appears to be a source of increased 
irritation. 

{d) Serous Iritis , — This term, which would 
perhaps be more appropriately used for the aplastic 
form of iritis, has lately been applied to a form of 
disease which was described in old books as ‘ aquo- 
capsulitis,’ and in which the posterior surface of the 
cornea participates with the iris in the inflammation. 

^Etiology and Symptoms. — Serous iritis 
usually first attracts attention by occasioning a slight 
dimness of vision. There will often be no conges- 
tion, or scarcely any, but the movements of the 
pupil will be sluggish, and careful examination will 
di^over one or more fine points of adhesion to the 
anterior capsule. But the most characteristic appear- 
ance of the disease is situated upon the lining mem- 
brane of the cornea, which will be found covered 
by a number of minute circular dots, ranged in a 
pyramidal outline. The base of the pyramid corre- 
sponds with the lower corneal margin ; the apex 
encroaches more or less upon the pupillary region. 
As the disease progresses, the dotted pyramid in- 
creases in density and conspicuousness, and the 
pupillary adhesions increase in number and extent 
The malady usually runs a very chronic course, and 
often leaves some permanent diminution of vision. 
In a certain proportion of cases it seems to be 
independent of any known cause ; in others it follows 
some constitutional affection (the writer has seen a 
very severe case, in a young lady, consecutive to 
mumpis) ; in others it is associated with constitutional 
syphilis. After injury to an eye, serous iritis 
sometimes appears in the other as th^ first stage of 
sympathetic ophthalmia. 

Treatment. —This will include, in the first 
place, careful consideration of the state of the general 
nealt]^ and endeavours to correct whatever may be 
amiss. The eyes should be kept at rest, the pujHls 
dilated but protected from bright Hght, and mercuric 
chloride^ or iodide of potasiuum, or both, may he 
g^ven in amiable dom, the efficacy of these remedies 
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being manifest in the noD*syphihtie as weU win the 
syi^ibtic subjects of the disease. Where the adhe* 
siODS are numerous, iridectomy may be reqmred to 
relieve dragging The cases are usually chronic, 
and many months may elapse before the eyes are 
restored to usefulness. 

2. Jfiflammatton of the ctltary body and choroid , — 
Synon. Cyclitis j Indo-choroiditis —In some 
instances iritis is not confined to the membrane in 
which It originates, but spreads backwards to the 
ciliary body and the choroid. The most marked 
examples are those in which the original inflamma* 
tion has been excited by morbid changes, resulting 
sometimes from disease, but more frequently from 
injury, in the opposite eye ; and these cases are 
called sympathetic ophthalmia. They have been sup- 
posed to depend upon the propagation of peripheral 
irritation through a nervous centre, and to point to 
the presence of some nerve-irritation or functional 
failure, as the essential difference between the intis 
which dies out as a localised affection, and that 
which spreads by continuity to the deeper parts of 
the eye. Recent observers have endeavoured to 
connect the phenomena with the presence and the 
migrations of microbes ; but, so far, with no con- 
clusive results However occasioned, the issue of 
declared irido-cyclitis or irido-choroiditis is fre- 
quently disastrous ; for the inflammation is always 
of a plastic character, and the effused lymph is 
scarcely ever absorbed in time, or with sufficient 
completeness, to prevent its contraction from in- 
flicting profound injury upon the visual apparatus 
The perceptive layer of the retina is not only in 
contact with the choroid, but the rods and cones 
derive the materials of their nutrition from the 
chorio-capillaris ; and hence, as regards these deli- 
cate structures, an inflammation of the choroid, upon 
which they are directly dependent, is of far greater 
importance than an inflammation of the retina itself, 
which may be limited to the connective tissue of 
the fibre layer, and may leave the percipient elements 
almost unaffected 

Symptoms — The first sign of the extension 
backwards of iritis is usually furnished by tenderness 
of the ciliary zone, so that this region feels acutely 
the slightest touch of a probe, or of the end of a 
rolled paper spill, which is a more delicate instru- 
ment for testing the sensibility of the ocular surface. 
At the same time there is always a greater degree 
of impairment of vision than the iritis alone will 
explain, together with increased general congestion 
of the eye, and, in many cases, with an appearance 
of visible vessels on the ins 

Treatment — The treatment to be pursued does 
not differ materially from that which is reouired by 
the more severe forms of simple iritis j ana consists 
of depletion from the temple, generally by means of 
Heurteloup’s leech j the application of atropme ; 
the prompt and sustained administration of mercury, 
both internally and by inunction or injection , the 
control of pain ; and the maintenance of strength. 
In sympathetic cases, the eye m which the mischief 
originated should be removed, even although the 
usefulness of this proceeding is somewhat doubtful 
when once the secondary affection is established. 
It IS often necessary to continue the use of mercury 
for a long period) end it is chiefly when this has 
been done that some amount of vision is saved out 
of the wreck. The lens, m such cases, often becomes 
coated by lymph, and intimately requires removal ; 
and it may be necesAry td pexfbfmf iridectomy fbr 


closure of the pupil more than once, m oonMqjte&Ge 
of the tendency of the artificial opening to bedraiwfi 
together again hy contraction. On account ^ the 
seventy of sympathetic ophthalmia, and of its 
generally unfavourable termination, it is a rule of 
practice to anticipate its occurrence, and to retnoNre 
a diseased or mjured eye which is likely to produce 
It, before the mischief has bcCn done. 

V. DiaeaAea of the Oryetalline Lena are 
separately treated of under the article Cataract, 

VI Glaucoma — In its modem s^ificafion, 
this word IS applied to denote all the conations 
produced by a morbid increase of tension within the 
eye — that is to say, by an excess of its contained 
flmds ; and the different forms of the afiTeotion 
are mainly due to differences in the rate at which 
the tension increases 

Symptoms — If the increase be rapid, the loss of 
sight will be rapidly produced, and will be associated 
with other changes occasioned by sudden interference 
with the circulation and innervation, and by sudden 
stretching of the ocular tunics When, on the 
other hand, the increase of tension is very gradual, 
so that the eye has time to become accustomed to 
the new conditions as they are produced, the sym- 
ptoms often present a deceptive resemblance to 
simple atrophy ; and these cases were at one time 
described as *• atrophy with excavation of the optic 
nerve ’ In some of the more acute forms of m- 
creased tension, the pupil presents a clouded aspect 
of a greenish colour, and it was to cases of this 
class that the word glaucoma (from yAavic<lf, sea- 
green) was originally applied, at a time when the 
pathology of the condition was not understood. 
When this pathology was rendered clear, and when 
It became known that the glaucoma of the anaents 
was in all essential respects identical with cases 
m which the most manifest symptoms were of a 
different kind, the word was retained as a con- 
venient general term, to express states of disease to 
which It had no longer any apparent reference ; and 
hence we still speak of glaucoma, although, in 
the great majority of the cases in which we do so, 
the green aspect of the pupil is conspicuous by 
its absence 

The normal tension of the eye appears to be 
maintained, in the face of continued internal secre- 
tion of fluid, mainly by the transudation of this fluid, 
at the so-called ‘ filtration-area,’ in the angle formed 
between the cornea and the ins, into the plexus 
of veins contained in the canal of Schlemin. In 
order that this transudation may be free, it is 
necessary that the natural permeability of the tissaes 
should be preserved, that the angle should be Open, 
and that the access of fluid to the filtration^m^ea 
should be unimpeded In certain relations the 
lens to the neighbouring structures, and, pc^iblj^, in 
consequence of increas^ bulk of the kns in ndvift- 
cing life, the periphery of the ins may be sO^pUshtfl 
forward towards the cornea as to produee 
closure of the angle and impeded nccessof 
the filtration-area Such conditions tend ‘rtifcrWljlffg 
to increase ; and they are liable to be kdrensni 
further by dilatation of the pupU^ whi^ 
thickening of the peripheral portum of 
the occupancy, by this portion, of’ 
amount of space. At a later paiiod/^lil^ti^bMhn 
continues to increase,) rtie ^ dm 

ins may even be applied Co 
after tfae&shvm of a vsdthiiaod 
completely aivested^ 
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The estimation of increased tension by the Angers 
is a matter which requires the iaOus emditusy and 
is best accomplished by ditecting the patient to 
close the eyes gently, and to cast mem downwards. 
The tips of me two forefingers should then be 
placed upon the upper lid immediately below the 
margin of the orbit, and, when one Anger has 
Axed the eye by holding it gently back against 
die orlAtal contents as rax as it will recede, the 
other estimates the degree in which it may be 
dimpled by slight pressure. This degree varies 
to some extent in different persons within physio- 
logical limits, but a morbid increase of tension 
can scarcely be missed if it be looked for. More- 
over, the diagnosis of glaucoma does not rest upon 
increased tension alone, but upon the combination 
of increased tension with decreasing sight. The rate 
of slow increase which may simulate atrophy, or of 
rapid increase which may simulate inflammation, 
is a matter of detail which should not be suffered 
to obscure the true nature of the morbid 
process. 

The symptoms of glaucoma depend upon the more 
or less gradual interference with the ocular circula- 
tion, and upon theeompression of the ocular nerves, 
by reason of increasing pressure within the eye. In 
consequence of the interference with the circulation, 
the blood enters and leaves the eyeball with difliculty. 
The first indication of this difficulty is afford^ 
by the small veins which pierce the anterior portionr 
of the sclerotic near the cornea, and course back- 
wards beneath the conjunctiva towards the equator. 
These veins, which are invisible, or at least incon- 
spicuous, in health, become distended and tortuous 
when the impediinent to the venous outflow reaches 
a certain degree^ At the same time, the ophthal- 
moscope will usually discover pulsation of the retinal 
vessels upon the optic disc, a pulsation first observed 
in the veins, and afterwards also in the arteries. It 
would seem that the contents of the veins are pushed 
back by the entering arterial current, and that 
the latter is only able to make good its way at 
the acme of the pulse-wave. 

The symptoms which depend upon compression of 
the nerves will vary, of course, with the functions 
which these fulfil. Commencing with ordinary 
sensation, a moderate compression of the filaments 
derived from the fifth produces diminished sensibility 
of the comeal surfrce ; while a pronounced increase 
of tension, especially if rapidly produced, occasions 
severe pain by the stretching of the ocular tunics. 
Proceeding to the motor filaments, compression of 
those derived from the third nerve produces paresis of 
the ciliary muscle and of the sphincter pupillse ; the 
former evidenced by rapidly increasing impairment 
of accommodation, the latter by sluggishness and 
dilatation of the pupil, the dilatation usually 
moderate in degree, but often causing the aperture 
to ^ume an elliptical outline, with its major axis 
horizontal This pupillary dilatation is apt to 
increased by the forward pressure of the crystal- 
line lens; and, however produced, it ten^, in 
the way already^ described, to occasion a still further 
increase of tension. The compression of the retina 
p.use8impurmentof visual function, first manifested 
In the portions most remote from the central blood- 
snpply ; and hmee taking the form of contractioD of 
the field of vision) usually first displayed and most 
>ll^ked on the nasal side. Contemporaneously 
V|f!lth this, central vision will be more or less reduced ; 
at the same time, the increasing intra-ocular 


pressure will occasion jdelding from within wherevei 
such yielding is possible, and hence chiefly over the 
area of the optic disc, the structures composing 
which will be to some extent pushed back out of the 
eye, leading to the formation of a ‘ cup * or exca- 
vation, which is one of the most conspicuous of 
the ophthalmoscopic signs of heightened tension. 
Finally, the general nutrition of the eyeball will 
suffer, in a manner which is often first displayed by 
the surface epithelium of the cornea, which is apt to 
become disturbed, irregular, or, as it were, ‘ steamy,* 
presenting an aspect somewhat as if it had been 
breathed upon, and constituting a cause of further 
serious impairment of the already diminished vision. 

Such being the chief symptoms, one or more of 
which will be recognisable by examination in glau- 
coma, those complained of by the patient are often 
exceedingly characteristic. Glaucomatous tension 
is apt to increase in waves, separated by intervals in 
which it may decrease, or in which the structures 
pressed upon acquire some tolerance of the new 
conditions. We therefore often hear complaints of 
sudden ‘ clouds ’ or ‘ obscurations * of vision, which 
pass away after a few minutes or a few hours, and 
return at uncertain intervals. The intervening re- 
covery in such cases is seldom complete ; each 
‘ cloud ’ usually leaving the sight permanently worse 
than before. The depth of the cloud, the period of 
its duration, and the presence or absence of pain, 
are conditions which will be governed by the extent 
and the rapidity with which tension has increased. 
When the cloud has passed away, we shall usually 
find diminution of central vision, contraction of the 
field, especially on the nasal side, and sluggishness 
of the rather large pupil. At the same time, it will 
often be found that the sensitiveness of the corneal 
surface is diminished ; and the patient will often 
admit, on inquiry, that artificial lights of feeble 
intensity — candle-flames, for example — are fre- 
quently surrounded by coloured halos. But the 
combinations and the order of occurrence of sym- 
ptoms will differ widely in different cases ; and all 
that can be called essential, in order to constitute 
glaucoma, is a combination of impaired central vision 
and diminution of the field, with increased tension 
discoverable by the educated finger. When this 
combination is present, there should be no doubt as 
to the diagnosis, as there will certainly be no time 
to waste in inefficient treatment. 

Treatment. — The treatment of glaucoma is en- 
tirely surgical, the affection being capable of arrest 
by iridectomy or sclerotomy in the great majority of 
cases. In the more acute forms, an operation, if 
performed sufficiently early, usually restores vision 
to its int^rity ; but the time during which this can 
be done is limited, and in the more chronic forms 
an operation will seldom do more than preserve 
what amount of sight is still retained. Hence it is 
important that treatment should not be delayed by 
any extox of diagnosis ; and the points to which 
attention should chiefly be directed, in any case of 
impairment of vision in which the question may 
arise, are increasing hardness of the eyeball as de- 
termined by palpation, and gradual contraction of 
the field of vision. Whenever the eye is becomii^ 
harder, and the circumferential extent of vision is 
narrowing in> the case is one in which an operation 
should be accomplished with as little delay as 
possible. At the sSme time, until the operation 
can be performed, a two-grain solution of eserine 
should be applied every four hours ; this drug having 
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a marked effect m controlling and diminishio^ 
tension, and being apparently indebted for this 
power to Its mechanical action upon the ins, which, 
by the contraction of the pupil, is thinned out and 
drawn away from the filtration-area. It is hardly 
necessary to add that in any case of actual or 
threatened glaucoma, the use of a mydnatic would 
be highly dangerous The more acute cases of 
glaucoma are attended by much pain from the dis- 
tension of the ocular tunics, and often by congestion 
and mfiammalion, the results of this distension ; and 
such cases were at one time described as ‘acute 
internal arthritic ophthalmia,’ or by some similar 
name Vision has been irretrievably lost, in hun- 
dreds of cases, by endeavours to control this form of 
glaucoma by m^ical treatment, to the neglect of 
operation, and the erroneous practice has been kept 
alive by the circumstance that some of the cases will 
undergo partial and temporary amendment In such 
circumstances, however, the vision never rises to the 
degree of acuteness which existed prior to the attack, 
and the amendment is never more than temporaiy 
Another increase of tension soon occurs, and, wim- 
out surgical aid, blindness sooner or later closes the 
scene 

VII Diseases of the Optio Nerve and 
Retina — As shown by the ophthalmoscope, these 
diseases cover a very wide field of pathology In 
order to understand them accurately, it is necessary 
to bear in mind the anatomy and relative arrange- 
ment of the affected tissues The optic nerve in the 
orbit is invested by a double sheath, and the interval 
between the layers of this sheath, which is continuous 
with the sub-arachnoid space, terminates in a cul-de- 
sac towards the eyeball, the two layers becoming 
intimately united where they blend with the sclerotic. 
At this point, the opening in the sclerotic for the 
admission of the optic nerve is crossed by a film of 
perforated connective tissue, the lamina crtbrosa^ 
with which the sheaths of the nerve-fibres blend, or 
in which they are lost, so that the nerve anterior to 
the lamina consists of a bundle of unsheathed fibres, 
enveloping the central artery of the retina, which 
enters the eye with them, and the central vein of the 
retina, which passes out in the same position On 
entering the eye the nerve-fibres bend round to form 
the anterior layer of the retina, which contains also 
the retinal blood-vessels almost to their ultimate 
divisions, together with some delicate connective 
tissue The capillary circulation of the nerve itself 
IS derived from the anterior cerebral artery, and is 
distinct, save for a very slight amount of anastomosis, 
from the capillary circulation of the sheath, which is 
fed by the arteries of the pia mater It follows that 
hypersemia of the sheath, or of the circle surrounding 
the nerve, may exist without hyperaemia of the 
proper nerve-tissue, and it has been supposed that 
fluid pressure in the interva^inal space may interpose 
an obstacle to the circulation in the vessels which 
pass through the sclerotic foramen, and may thus 
occasion dropsy of the termination of the nerve within 
the*eye. Of the two foregoing conditions, either 
may undergo resolution harmlessly, or may produce 
such changes in or around the nerve as to occasion 
atrophy and loss of sight. Neither of them mterferes 
with sight directly, Mcause the circulation may be 
seriously disturbed by a degree of pressure which is 
insufficient to stop the conduction of impressions 
through the nerve-fibres. There is y^t a third con- 
dition, properly called optic neurhU, or neuritis 
descenemsy in ishich Ihe catdllary n<i!twork of the 


nerve itself participates in changes propo^ted down- 
wards, and m wmch impairment of vmon holds » 
very early place arnoi^ the symptoms. 

1 Perineuritis, — The true permeuntis, in which 
the unchanged nerve-disc is surrounded by a zone 
of high vascularity, is only seen as a result of 
meningitis, which may be either tubercular or due 
to other causes It was at one time hoped by 
Bouchut, by whom this especial phenomenon was 
first described, ithat penneuntis might serve as a 
diagnostic sign in cases of doubtful meningeal 
inflammation , but this expectation has not been 
realised The penneuntis itself has only been 
observed in cases the character of which was scarcely 
doubtful, and which, m most instances, have 
terminated fatally Very probably, however, it 
would be found, if looked for, in those cases of 
exanthematous and other fevers which are attended 
by cerebral symptoms, followed, as a rule, after 
recovery by impairment of vision In these we 
eventually find a partial nerve-atrophy, which does 
not lead on to complete blindness, but which does not 
appear to be susceptible of improvement , and this 
partial atrophy may no doubt be due to the pressure 
of perineural exudation durmg its contracting stf^e. 

Treatment. — The treatment of perineuritis 
must generally be that of the affection in which it 
has Its origin ; but, in any fever in which this 
symptom had been detected, it would be a question 
whether mercury should not be cautiously ad- 
ministered for a considerable time after convalescence, 
in order to promote the absorption of any effused 
lymph by which the optic-nerve entrance might be 
constricted 

2 Choked Disc — Synon. . Drop^ of the Optic- 
Nerve Entrance — This is a condition chiefly seen 
in connection with intracranial tumours, whether 
syphilitic, tubercular, or of some other kind ; and 
It I almost invariably affects both eyes. It was 
formerly supposed to be due to the pressure of fluid 
dnven down the intervaginal space around the 
nerve, and so constricting the latter at the terminal 
cul-de-sac as to impede the outflow of venous 
blood This hypothesis is not now universally 
accepted, but the condition visible with the ophthal- 
moscope is one of distension and tortuosity of the 
retinal veins ; arrest of the capillary circulation ; 
impediment to the arterial inflow ; dropsical effiision 
into the disc-tissues ; and, sometimes, secondary 
inflammatory changes, such as effusion and ceU- 
prohferation All these changes may exist without 
impairment of vision, because ^ey neither affect the 
perceptive layer of the retina, nor arrest the con- 
duction through the nerve-fibres. At a later period, 
however, when any plastic elements m the exu^w 
tion begin to undergo contraction, the inte:i^eiice 
with the circulation becomes more com{flete» the 
nerve-fibres themselves become compressed, and 
then finlure of sight commonly occurs. At the 
same period, the nerve passes into a state ofatro|^y 
from the interference with its circulation ; and thMi 
cases of nerve-atrophy were once sources of 
perplexity to surgeons, and were fre^uen^ refet^ 
to causes which probably had very little to do 
them. In consequence of the s^rht dot 
affected durmg the preliminary stage, the^ooens- 
rence of this stage was for a long Sn^alwolntely 
overlooked, and was only discovered ivheh phyw 
sicians be^ to use the ophthahdOSCOfie, 
ordinary instrument of ^»gQosl% hilaU csisei lif 
cerebral affection. It wfts th^ estil^shed that the 
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Atrophy had been preceded by sweUiog of the disc 
and by obsttuction of its circulation ; ^d it was 
shown that the cases which* had this history were 
often recognisable, after the swelling had passed 
away, by the tortuosity of the retinal veins which 
was left behind, and by the way in which these veins 
were lifted into bold curves at the margin of the 
; this alteration of their original course having 
been due to the swelling, and remaining after the 
swelling had subsided. The contraction of the 
effusion, and the consequent atrophy of the nerve- 
fibres and closure of the capillary vessels, would be 
likely to occur earlier in some pstrts of the disc 
than in others j and hence, at the time when 
commencing failure of sight first induced the patient 
to seek advice on account of it, the disc was com- 
monly seen to be invaded by sectors of whiteness 
but to retain its vascularity, or perhaps more than 
its normal vascularity, in other parts ; while, at the 
same time, the sight was first lost in those regions 
of the retina the fibres from which were first com- 
pressed. Hence it follows that a partial invasion of 
die disc by atrophic changes, and a partial invasion of 
tbe field of vision by blind portions, are among the 
earliest symptoms in cases of the class under con- 
sideration ; and these symptoms were at one time 
referred rather to the nervous centres than to the 
retina or the disc itself, to changes in which they 
are now attributed. A not uncommon clinical 
history in such cases is that there has been constitu- 
tional syphilis, imperfectly treated and ultimately 
producing headache or other cerebral symptoms, 
which have probably called for the administration 
of iodide of i^tassium and have been relieved by it. 
Some weeks afterwards there is for the first time a 
complaint of failing sight ; and then the ophthal- 
moscope reveals that the discs are passing into 
atrophy, that the retinal veins are lifted into promi- 
nent curves at the disc-margins, and that their 
further course over the retina is generally serpentine. 
In many cases, the recovery of the patient, as far as 
general health is concerned, leaves the precise 
character of the intracranial mischief doubtful ; but, 
in fatal cases, a tumour is the morbid condition 
most frequently discovered. Sae O phth almoscope 
IN Medicine. 

When the merely passive dropsical effusion into 
the disc becomes complicated with inflammatory 
changes, the sight begins to fail before signs of 
atrop!^ become manifest ; and such cases are 
difficult to distinguish firom those in which there is 
primary or descending neuritis. The blood-supply 
of the optic nerve being derived from the anterior 
cerebral artery, we may reasonably expect to find 
capillary engorg;ement of the nerve-substance of the 
disc in connection with arterial hyperaemia of the 
brain ; and this capillary engorgement may pass 
into inflammation, either of local origin or by trans- 
mission downwards from above. In any case, if 
the first changes in the disc are of the character of 
neuritis rather than of obstruction, we see capillary 
or arterial hyperdemia of the nerve-substance rather 
than venous congestion; and effusion of plastic 
material upon the disc itself, with comparatively 
tittle prominence or disc-sweUing, and with com- 
paratively little eictension over the disc-margins 
iipon the surrounding retina. At the same time, 
iwen in the early stage of the affection, we find 
^feat impairment of sight, the conducting powet of 
lUm nerves-fihres being serioudy imured. . %ch 
ipa# aie frequently syphilitic, an^ avleiS Uie 


absorption of the effusion should be quickly brought 
about by treatment, its contraction, uke tnat of the 
effusion of obstruction, soon occasions atrof^c 
changes. In these cases, however, the swelling 
having been absent or inconsiderable, the vessels do 
not show that elevation into bold curves at the disc- 
margin which has already been described ; and the 
contraction being interstitial in the nerve-substance, 
and from the first affecting veins and arteries in an 
equal degree, the arterial inflow is diminished ptri 
p^su with the diminution of the vein-channels, and 
the latter vessels are seldom distended in such a 
manner as to render them distinctly varicose or 
tortuous. The ultimate result is a white disc, on 
which the arteries and veins have dwindled to 
threads, or at least are greatly reduced from their 
normal calibre. 

We may therefore have three conditions which in 
their typical forms are tolerably distinct, but which 
are prone to run into one another by almost 
imperceptible gradations, and which may all lead 
on to atrophy and complete blindness: namely, 
perineuritis, neuritis, and choked disc. The liability 
to the last-mentioned condition should be carefully 
remembered by physicians, and should lead to care- 
ful ophthalmoscopic examination in all cases or 
obstinate headache or other cerebral symptoms of 
obscure origin, more especially in a patient with a 
syphilitic history. 

Treatment.— -It is manifest that the best hope 
of preventing ultimate blindness in persons in whom 
choked disc has occurred will be secured by the 
administration of medicines calculated to assist the 
absorption of the effusion, and by continuing these 
medicines, with comparatively small reference to 
the general symptoms, until the discs have cleared. 
The writer has seen such clearing occur, without 
loss of sight, in circumstances which rendered it 
almost certain that neglect of the disc-effusions 
would have been followed by blindness at no distant 
date. The same general rule will apply, of course, 
to the more directly inflammatory effusions of neuritis 
or perineuritis ; and, when we find any one of the 
three conditions passing into atrophy, or when we 
find commencing atrophy in discs which show traces 
of past effusion, the principle of treatment is to en- 
deavour to promote the absorption of any contract- 
ing material which may be the physical cause of the 
atrophy ; and then, when this has been done, to 
seek to stimulate the nutrition of the nerve-fibres, 
and to assist them to recover from the shock which 
they have sustained. The mode of fulfilment of the 
first indication must depend mainly upon whether 
there is a history of syphilis, and, if so, upon the 
manner in which it has been treated. In the 
numerous cases in which a short course of mercury 
has been administered, enough to alleviate secondary 
symptoms, but wholly insufficient to eradicate the 
disease, it will generally be desirable to give iodide 
of potassium in full doses for a time, and to follow 
this by the prolonged administration of the per- 
chloride of mercury, in the hope of really curing the 
patient There are, in the writer’s opinion, few 
things better worth remembering in therapeutics 
than that the iodide, immeasurably the most valuable 
drug which we po^ess as a remedy for a late 
syphilitic symptom, is, none.the less, almost useless 
as a rem^y fiir constitutional syphilis. It wUl 
remove fhe wesent. symptom, sp^ily and often 
completely ; qat it can scarcely be said to have any 
tendenc^r to present tbe recurrence of syphiUtiic 
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ptoms at a future time, in the same or in some 
different form For this purpose, the only trust- 
worthy agent is mercury ; and therefore, while the 
administration of the iodide for a sufficient time, 
and in sufficient quantities to test its power of doing 
good, will be enough in the cases in which syphilis 
is neither known nor suspected, the iodide must be 
followed by mercury whenever a history of syphilitic 
infection is either clear or highly probable. The 
second indication, to stimulate the nutrition of the 
nerve fibres, is usually best accomplished by strych- 
nine, given at such intervals and in such doses as to 
produce evidence of its constitutional effect before its 
administration is abandoned It may perhaps be 
most eftccLually given by hypodermic injection , but 
this is a point which must be settled in accordance 
with the circumstances of the case m each individual 
instance In cases of great disc-swelling with im- 
pairment or loss of sight, the writer has on four 
occasions incised the sheath of the optic nerve behind 
the eye, so as to give exit to any accumulation of 
fluid in the intervaginal space, or to release an 
inflamed nerve from the pressure of its unyielding 
covering The results have been generally satis- 
factory , and in one of the patients, who had been 
totally blind for several days, vision was completely 
restored 

3 Toxic Amblyopia Toxic Central Neuritis — 
Much attention has been bestowed of late years upon 
a form of gradual failure of vision which first affects 
chiefly the central portions of the retinas, and which 
appears to depend upon a chronic neuritis attacking 
originally the portion of the optic nerve-trunk which 
contains the fibres destined tor the region of the 
macula lutea This attection is often connected 
with the excessive use of the stronger forms of 
tob icco, as well as with the abuse of ardent spirits, 
or with both these conditions in combination It is 
characterised by impairment of sight, and also of 
colour-sense, the impairment being at first limited to 
the central portion of the field, and the colour-sense 
often becoming changed before form-vision is very 
noticeably affected It may extend, if neglected, 
over the whole of the nerve-fibres, and may 
ultimately lead to practical, but seldom to absolute, 
blindness, perception of light and of large objects 
being often retained In order to test for central 
loss of colour-sense, it is necessary to be provided 
with small red and green objects which may be 
moved in succession over various parts of the field, 
and which, in typical cases, will appear much less 
bright in the centre than when they are held a little 
to one side of the direct line of vision 

Treatment — This consists, firstly, in the 
absolute abandonment of tobacco and alcohol ; 
secondly, in endeavours to improve the general 
health , thirdly, in the use of medicines, such as 
iodide of potassium and mercury, by which chronic 
inflammatory conditions are likely to be controlled ; 
and, lastly, in stimulation of the weakened nerves 
by the careful employment of strychnine. A very 
careful prognosis should be given in the first instance ; 
but, if improvement once commences, the case will 
usually terminate in recovery. 

4 Sclerosis of the Optic Nerve . — Besides the con- 
secutive forms of atrophy above enumerated, there 
is yet another of common occurrence, which is 
either a primary sclerosis of the optic nerve, or a 
sclerosis secondary to a similar affection of other 
parts of the nervous centres. This form of atrophy 
IS not preceded by effusion, nor is it attended by any 


marked decrease m the calibre of thq central vessels 
of the retina, even when the capiHary circulation of 
the disc has almost wholly disappeared. It is often 
seen m connection with disease of the spinal cord, 
as in locomotor ataxy ; and also occurs in apparently 
healthy people, seemingly as a purely local affection 

Sclerosis is easily distinguished from the atrophies 
consecutive to effusion, whether active or passive, 
by the circumstance that the effusion, as it under- 
goes contraction, tends to render the nerve-tissues 
opaque as well as to bleach them, and thus leaves 
a disc-surface of an almost ivory whiteness and of 
uniform colour In sclerosis, on the other hand, 
the nerve-tissue disappears to a great extent, and 
reveals the mottled surface, often of a bluish-white 
tint, of the lamina cribrosa When this is plainly 
seen, and when, at the same time, the vessels are 
neither much diminished in calibre nor altered m 
their normal curvatures, sclerosis may be assumed 
to exist , and this form of atrophy may also be dis- 
tinguished from that which is produced by the most 
chronic forms of glaucoma, by the circumstance 
that in the latter the vessels bend into the excavated 
disc at its margin, while in the former they pass over 
the margin in straight lines or nearly so Chrome 
glaucoma would also usually be distinguished by the 
character of the failure of sight, which would be 
marked by the ordinary contraction of the field of 
vision, even when central vision was only a little 
impaired , and also by the gradual hardening of the 
eyeball, which would be present in glaucoma and 
absent in nerve-sclerosis Still it cannot be denied 
that this particular diagnosis is not without its 
difficultits, and that m certain cases it has given 
rise to differences of opinion between men of large 
experience on all sides of the question at issue 

The diagnosis is important as well as difficult, 
since the mischief of glaucoma may admit of arrest 
by iridectomy or sclerotomy , so that to mistake 
chronic glaucoma for atrophy, and to neglect opera- 
tion, may be to condemn the patient to unnecessary 
blindness. The opposite error can at least do no 
harm ; and therefore, whenever a doubt really exists 
upon the point, the most proper course is to give 
the benefit of that doubt to the patient, and to 
advise the performance of an operation which can- 
not injure, and which may relieve him The 
atrophy of sclerosis scarcely admits of treatment, but 
it may perhaps sometimes be delayed, or even 
prevented from becoming complete, by the admini- 
stration of full doses of strychnine and iron 

5 Atrophy from other causes , — Besides the fore- 
going forms of atrophy, there is a variety which 
appears to be associated with chronic lead-poisomng, 
and in which the discs may acquire a peculiar grey 
or bluish tint , and the optic nerves may also under- 
go secondary wasting in consequence of other con- 
ditions presently to be mentioned, such as obstruction 
of the central artery by an embolus, or the long 
continuance of pigmentary retinitis 

6 Retinal Hcemorrhage — The chief disorders ofc 
the retinal circulation displayed by the ophthalmo- 
scope are haemorrhages, which may be attended by 
very different circumstances, and may present widely 
different characters 

a Single — When blood proceeds from one of the 
larger veins of the retina, wmeh yidd a considerable 
quantity, and which are situated immediately under- 
neath the limiting membrane, the hsemorrlu^e usually 
spreads out over the fundus as a red paten of uni- 
form colour and aspect, and vision is suddenly, and 
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sometimes aln;pst totally, obscured. The writer has 
seen such bleeding occur from the yielding of a 
vessel during parturition ; but this accident is 
extremely rare, and the large haemorrhages in 
cmestion are certainly more common in women at 
the period of cessation of the menstrual function 
than in any other circumstances. At this time, and 
when the health is not seriously affected, a favour- 
able prognosis may be given with some confidence ; 
for the blood will before long be absorbed, and re- 
storation of vision, at least in a considerable degree, 
may be expected. The writei has once seen com- 
plete restoration to the normal standard, but this is 
an exceptional occurrence. 

Treatment. — The only treatment necessary is 
to pay attention to the requirements of the general 
health, and to prescribe such diet, medicines, regi- 
men, Md habits as may tend to calm and equalise 
the circulation, and to prevent local congestions. 
The occurrence of sudden loss of sight in one eye 
will justify the suspicion of hremorrhage ; but the 
suspicion can only be converted into certainty by 
the ophthalmoscope. 

b. Multiple , — A form of venous haemorrhage 
which at first seems less formidable, because it is 
attended by a smaller decree of immediate inter- 
ference with sight, but which calls for a less favoun- 
able prognosis, is that in which the haemorrhages are 
multiple, often singly of small size, and scattered 
over the whole fundus of the eye. The appearances 
which they present differ, apparently in accordance 
with their precise position in the retina. If they 
proceed from vessels which are superficial, the blood 
IS spread out, as in the last variety, in round or oval 
patches beneath the limiting membrane ; but if the 
vessels lie a little deeper, and are fairly engaged in 
the fibre-layer, the blood will separate the fibres and 
find its way between them, forming flame-shaped or 
brush-like patches, which are often very numerous. 
Such multiple hsemorrhages are very slowly absorbed, 
and have a tendency to recur ; so that they must 
always be r^arded as placing the sight in serious 
jwpardy. They are often monocular, and they do 
not point to any definite disturbance ot the general 
health. The only endeavour so to connect them 
with which the writei is acquainted was made by 
Hutchinson, who described some cases of flame- 
shaped haemorrhage in persons all of whom he said 
were ‘ gouty ; ’ but it will certainly be the experience 
of most practitioners that flame-shaped haemorrhages 
occur in many patients who are not * gouty ’ in the 
ordinary sense, and that they do not occur in vast 
numbers of those about the reality of whose gout 
there can be no question. The presence of multiple 
hsemorrhages is sometimes attended by a consider- 
able degree of irritation, or even inflammation, in 
the tissues among which the blood has been effused ; 
and this condition, in which the retina between the 
blood-spots may become opalescent or turbid, has 
been described as a form of retinitis — retinitis ape- 
plectica. The element of inflammation, in such in- 
stances, is probably merely a reaction consequent 
upon the injury inflicted upon the tissues, and it 
cannot be inferred that the bleeding is itself the 
tesult of any inflammatory process. 

Treatment. — In this, as in the former variety, 
there is no special indication for treatment, which 
roust be confined to the correction of any manifest 
disorder of the general health, followed, in most 
instances, by the administration of iodides or bro- 
ipdes, as medicines calculated to assist in 


absorption and removal of the effused products. 
Any indication of a general haemorrhagic tendency, 
or of a state allied to purpura or scurvy, would 
require, of course, full consideration and appropriate 
treatment. The extent of the ultimate injury to 
sight will usually depend upon the extent to which 
the perceptive elements of the retina have been 
compressed or disorganised, either by the bleeding 
itself^ or by other changes consecutive to it. 

c. Arterial , — Haemorrhages which are distinctly 
arterial are not uncommon in the fundus of the eye, 
and can generally be distinguished without difficulty 
from the venous variety, not only by the colour of 
the effused blood, but also by the situation of the 
blood-patch, and by its manifest relations to a small 
arterial branch, which may often be seen to have 
dwindled or closed beyond the point at which it 
has given way. Arterial hsemorrhages are mostly 
multiple, but of small individual extent ; and, when 
not in the immediate neighbourhood of the optic 
disc, are most commonly seen near the outer limits 
of the ophthalmoscopic field of view. They are 
generally attended by sufficient impairment of vision 
to occasion complaint, and thus to lead to their 
detection ; but they seldom occasion blindness. 
They call for an examination of the urine for 
albumen, and failing any evidence of renal mischief, 
they are chiefly important as indications of a weak- 
ened and brittle state of the arterioles, likely to lead 
to intracranial haemorrhage. 

Treatment. — Arterial hcemorrhages into the 
retina point to the necessity of diminishing the 
strain upon the arterial coats, by such means as the 
avoidance of muscular exertion or mental emotion, 
and by seeking to diminish the quantity of the cir- 
culating blood by a diminution in the quantity of 
fluid ingested. Even when all precautions have been 
taken, arterial retinal haemorrhages are frequently 
followed by apoplexy. 

7. Embolism of the Central Artery of the Retina, 
Embolism of the central artery of the retina, or of 
one of its branches, is a condition of not infrequent 
occurrence. 

Symptoms. — When sudden blindness of one eye 
occurs in a person who is the subject of valvular 
disease of the heart, the diagnosis can scarcely be 
doubtful ; but the ophthalmoscopic appearances will 
suffice to remove doubt if it should exist. The 
immediate effect of the sudden arrest of the arterial 
circulation of the retina is to render that membrane 
opaque and of a milky whiteness, except over the 
macula lutea, where the absence of connective tissue 
prevents any such change from being produced. 
Here, and here only, the original transparency is 
retained, and the colour of the choroid is still visible, 
with the result that the macula appears as a cherry- 
red spot in the midst of a white surface. When 
not concealed by the o^city, the larger veins of the 
retina are diminished in calibre and contents, and 
their blood is sometimes broken up into detached 
portions separated by interspaces. The arteries are 
empty, and are either invisible or traceable as white 
lines of fibrous tissue in the general milkiness of 
the fundus. The disc is usually bleached, but it 
will sometimes hapTCn that its condition may be 
temporarily obscured by arterial haemorrhage, oc- 
cumng from some twig given off just below the 
seat of the embolus, and entering the eye indepen- 
dently. 

The driving home of the embolus will throw upon 
such a twig the whole force of the circulatory vis a 
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iergOy and may thus rupture it — an occurrence of 
which the writer has seen several examples The 
blood so effused is usually absorbed in a very few 
days, revealing the white disc and the collapsed 
arteries, and removing any uncertainty which might 
have existed with regard to the diagnosis The 
opalescence of the retina also disappears before long, 
and then only the secondary nerve -atrophy and the 
disappearance of the arteries remain to disclose the 
nature of the original affection Embolism seems 
to be a perfectly hopeless condition, because there 
IS no anastomosis between the retinal and other 
vessels of a sufficient extent to maintain a collateral 
circulation The writer has met with one instance 
in which only a sector of the field was affected, and 
with one in which embolism of a very small branch 
produced loss of sight over all the peripheral parts 
of the field, leaving central vision almost intact , 
but such cases are among the curiosities of ophthal- 
mology, and complete and permanent loss of sight 
of the affected eye is the result which must always 
be anticipated 

8 Retimtts — Retinitis is commonly described 
as occurring in three chief forms — the albupninurtc^ 
the syphthitc^ and the pigmentary , but the writer 
IS inclined to believe that only the last of these three 
IS a genuine retinitis, and that m the others the 
inflammation, if it should exist, is merely a secon- 
dary consequence of the irritation produced by the 
presence of adventitious deposits 

a Albuminuric Retinitis — In the so-called 
albuminuric retinitis, the sequence of events lends 
support to the opinion that the renal disease is not 
an original affection, but a result of morbid changes 
which are common to the whole of the small arteries 
of the body 

Symptoms — In many cases of albuminuria, the 
sight is not affected from first to last, and the retin* 
remain healthy In some, the retinal changes 
precede the appearance of albumen m the urine , 
and, m the majority, the renal and retinal changes 
are coincident The retinal changes are of two 
kinds namely, arterial haemorrhages, occurring in 
the fibre-layer, so that the blood-patches assume 
a fibnllated aspect with brush-like terminations , 
and the formation of white patches, either of 
cholesterme-deposit or of fatty degeneration, or 
of both combined, scattered irregularly over the 
fundus, but often grouped into a stellate figure 
around the macula lutea, and into an irregular ring 
around the disc To these appearances are added, 
in some cases, those of swelling of the disc-margins 
with effusion into the retinal fibre-layer , and, when 
the last-named appearances are presented, there 
IS always a far greater detenoration of sight than 
when they are absent It is a matter of daily occur- 
rence that the existence of renal disease is not 
suspected until impairment of sight leads to an 
ophthalmoscopic examination, and this to the dis- 
covery of the retinal changes 

Treatmen r — The treatment of the renal 
maladies which produce albuminuria is in no way 
modified on account of the presence of a retinal 
complication ; and the unfavourable prognosis which 
must generally be given as regards life throws into 
comparative insignificance the gradual failure of 
vision, which seldom proceeds to complete blindness. 
^ b. Syphilitic Retinitis . — This is usually an in- 
cident of the most advanced stages of the disease, 
and is most firequently seen m persons who have 
been inadequately treated during the primary stage, 


but who have for some months or even for a year or 
two been free from sjrmptoms. 

Symptoms — Dimness of sight is then complained 
of, and the retina is found to present scattered 
patches of very irregular outline, and of a filmy 
whitish aspect Such patches may be more or less 
obscured by slight general turbidity of the retina 
Itself, or of' the vitreous body m its immediate 
vicinity, the latter condition being of itself highly 
suggestive of the nature of the malady. 

Treatment —The treatment must be greatly 
governed by the past history of the case, but may in 
most instances turn upon the use of iodide of 
potassium for the relief of the retinal troubles, 
followed by a sufficient course of mercury for the 
eradication of the syphilitic taint 

c Pigmentary Retinitis — This appears to be 
a true inflammation of the retina, or of the im- 
mediately subjacent choroid, differing from the 
foregoing affections m that it attacks the sensory 
elements, instead of the fibre-layer or the connective 
tissue of the membrane 

-dEriOLOGY — The subjects of pigmentary retimtis 
are of all ages, from nine or ten years to seventy ; 
and, in some instances, the duration of the disease 
has been as much as twenty years, from the first 
appearance of the symptoms to their ultimate 
termination m blindness As a rule, however, the 
patients are young adults, or persons not past 
middle age. 

It is a remarkable feature of pigmentary retinitis 
that It almost invariably attacks more than one 
member of a family , and it has been said to be 
especially frequent in the offspring of marriages 
of consanguinity, but this statement is not borne out 
by English experience 

Anatomical Characters —From the extreme 
chronicity of its course, from its obstinacy, and 
from Its peculiar anatomical distribution, pigmentary 
retinitis should probably be regarded, together with 
some forms of choroiditis, as having its analogies 
among some of the chronic diseases of the skin. It 
usually appears to commence in a narrow annulus 
near the equator of the eyeball, and gradually spreads 
inwards towards the optic disc , the tissues affected 
are the perceptive and pigmentary layers of the 
retina and the* subjacent chorio-capillans, which 
slowly become disorganised and matted together 
m one common degeneration Comcidently with 
the progress of the disease, pigment is deposited m 
the parts affected, and in the retina superficial 
to them, in the form of irregular lines and striations, 
and especially along the course of the mam arterial 
branches As the annulus of disease gradually 
closes m upon the macula, the optic disc undei^oes 
atrophy, and the central vessels, both veins tukl 
arteries, dwindle in size 

Symptoms. — The subjective symptoms are as 
characteristic as the ophthalmoscopic appearances* 
Over the region actually invaded, tne sensoiv^ 
elements of the retina are destroyed and the poww • 
to receive visual impressions is lost. The fibre-lay<tf 
not being implicated, the conduction of impressions 
from parts of the retina more peripheral the 
disease may remain unaffected ; and hence we may 
have a blind zone surrounding the centre of the 
field of vision, and surrounded uself by a sone 
more external, in which dim vision is preserved* 
But the salient symptoms are two--the giadiisl con- 
traction of the field of vision due to the pKionasivt* 
encroachments of the disease ; and nigbt^m^en^ 
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due to the nerve-atrophy, which interferes with the 
conduction or perception of any but strong impres- 
sions. When these symptoms co-exist ; when the 
field of vision is small and becoming gradually 
smaller ; and when the patient, who can still see 
fairly in the daytime, can scarcely find his way about 
as dask begins to fall, we may predict the ophthal- 
moscopic appearances with a very near approach to 
certainty. The optic disc will be unnaturally pale, 
and the fundus overstrewn, towards the periphery, 
with irregular black lines and stripes, of which it is 
possible that none may be visible within that portion 
of the field of the ophthalmoscope which includes 
the disc. 

Diagnosis. — Pigmentary retinitis may be mis- 
taken for the most chronic form of glaucoma, on 
account of the contraction of the field of vision ; but 
may be distinguished by the absence of high tension, 
by the night-blindness, and by the pigmentation of 
the retina. It may be mistaken for the atrophy of 
sclerosis, but only if the ophthalmoscopic examination 
be limited to the nerve-disc, to the neglect of the 
surrounding parts of the fundus. 

Treatment. — In the treatment of a disease so 
essentially chronic, it is difficult to arrive at trust- 
worthy evidence of the efficacy of a remedy, but the 
prolonged administration of iron is at least of a 
certain degree of utility in arresting the progress of 
the malady. The preparation employed is probably 
not material. 

9. Detachment of the Synon. : Sub- 

retinal Dropsy. — -This is a condition the causes of 
which have never been satisfactorily explained, but it 
has been attributed to the contraction of inflamma- 
tory effusions in the vitreous body, which have been 
supposed thus to exert traction on the retina. 

The first symptom which attracts the attention of 
the patient is the loss of part, usually either the upper 
or the lower part, of the field of vision ; and it is 
manifest that loss of the upper part of the field means 
detachment of the lower part of the retina, and vice 
versd. Detachment is sometimes produced by a 
blow or injury, but more frequently it occurs without 
any assignable cause, either local or constitutional. 
One or both eyes may be affected. 

The diagnosis is rendered easy by the ophthalmo- 
scope, which exhibits the detached portion as a sort 
of floating prominence, projecting into the interior 
of the eyeball, generally bluish-white in colour, and 
crossed by the retinal blood-vessels. 

The prognosis is unfavourable in the majority of 
instances, and treatment is seldom effectual. 

Treatment. — Cases have been recorded in which 
disappearance of the sub-retinal fluid, and restora- 
tion of vision, have followed prolonged confinement 
in the supine posture ; and the occurrence of 
improvement after spontaneous rupture of the 
detached portion suggested to von Graefe the ad- 
visability of producing such a rupture by artificial 
means. Various operations have been undertaken 
for this purpose, and also for the evacuation of the 
sub-retinal fluid through a puncture in the outer 
tunics of the eye, and have in a few instances been 
partially successful ; but the evidence in their favour 
hardly establishes more than that attempts of such 
a nature may be made. The writer once obtained 
an excellent result by puncturing a detached retina 
in an eye from which cataract had been removed 
eleven years before ; but the puncture was greatly 
facilitated, and its risks were in a corresponding 
de^ee diminished, by the absence of the lens. Two 


or three years later, however, the detachment 
returned and became complete. Detachment may 
be simulated, or may even be caused, by the growth 
of intra-ocular tumours, sarcomatous or gliomatous, 
which may demand the early removal of the eyeball. 
Such cases would usually be distinguished from 
simple detachment by increased hardness of the eye- 
ball, which the morbid growth almost necessarily 
occasions, and which would be the more significant 
inasmuch as detachment alone is usually accompanied 
by diminished tension. It must nevertheless be 
remembered that normal tension does not absolutely 
preclude the presence of tumour ; as there are well- 
authenticated cases in which the absorption of the 
ocular fluids has, for a time, precisely kept pace with 
the increase of the growth. 

10. Glioma , — This name was given by Virchow 
to a malignant growth which has its origin in the 
neuroglia, or connective tissue of the nervous 
system, and which was formerly described as en- 
cephaloid cancer. When originating in the retina, 
it early produces loss of sight, and presently shows 
through the pupil as a substance of a primrose- 
yellow colour, by which the still transparent lens is 
pressed forward towards the cornea. It is chiefly 
a disease of childhood, and has been seen by the 
writer as early as the fifth week of infant life. It is 
liable to be mistaken by superficial observers for 
congenital or infantile cataract, an error which mus 
be carefully guarded against, because the early and 
entire removal of the eye, together with as much of 
the optic nerve as can be reached, furnishes the only 
hope of preserving the life of the patient. When 
the operation is performed sufficiently early, it has 
in a few instances been completely successful, cases 
having been recorded in which no recurrence of 
the growth has happened after the lapse of years. 
In the majority, however, recurrence and death have 
terminated the history. 

11. Sarcoma . — This differs from glioma in having 
its origin in the choroid, and in being of a darker 
colour, and sometimes pigmented or melanotic. It 
may only be discoverable with the ophthalmo- 
scope. It is as malignant as glioma, and requires 
the same treatment, 

VIII. Diseases of the Choroid.— Diseases 
of the choroid, recognisable by the ophthalmoscope, 
are almost limited to certain chronic forms of 
inflammation and of atrophy ; for, in any acute 
choroiditis, there is always too much turbidity of 
the vitreous body to allow the state of the membrane 
to be seen. 

Chronic Choroiditis. — The chronic forms of 
choroiditis are remarkable for leading to an undue 
formation, or to a great displacement, of the choroidal 
pigment ; and to the ultimate complete wasting and 
disappearance of the portions of the choroid which 
are affected, so that over these portions there will 
ultimately be no choroid visible, and the ordinary 
red colour of the fundus will be replaced by the ivory 
whiteness of the inner surface of the sclerotic. 

Chronic choroiditis may be divided into two chief 
varieties— the disseminated and the diffused. The 
disseminated occurs chiefly in children, and chiefly, 
perhaps exclusively, in those who are the subjects 
of inherited syphilis. It is seldom seen until its 
period of activity is passed. A child is brought 
on account of defective vision, which has probably 
existed from birth or from a time but little sub- 
sequent to it ; and the ophthalmoscope displays a 
number of small white spots, with black borders. 
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scattered irregularly over the fundus of the eye. 
The white spots are patches of choroidal atrophy, 
and the black borders are rings of increased pigment- 
formation, by which the spots of inflammation, 
which must have been comparable to little pimples, 
have been surrounded 

Treatment — Such cases admit of no treatment, 
except in the rare instances in which some active 
mischief may be detected, in the shape of small 
patches or spots in which effusion has not yet passed 
into atrophy, and m which such an antisyphilitic 
treatment should be employed as the state of the 
patient may otherwise permit or indicate 

Diffused choroiditis is more frequently an affec- 
tion of adult age , and, although very frequently 
syphilitic, IS not invariably so It differs from the 
foregoing chiefly m the absence of any defined shape 
or precise limitation of the parts affected In the 
early stages the choroid is seen to be troubled by 
congestion or effusion, and these conditions pass 
gradually into abnormal pigmentation and atrophy 
The course of the disease may be very chronic and 
irregular, and different stages of it may be seen at 
the same time in different parts of the same eye. 

The prognosis may in general be moderately 
favourable , for, although the choroiditis destroys 
the portion of retina immediately in front of it, its 
extension is capricious, and it may often be arrested 
in time to leave portions of the eye, and especially 
the central portions, unhurt When it occurs in the 
vicinity of the macula lutea, so as to imperil central 
vision, it is much more formidable than when 
confined to the more peripheral parts of the mem- 
brane 

Treatment — Whenever there is a history or 
syphilis, this must be taken as the clue to treatment j 
and, if no syphilis can be discovered, the chief 
reliance must be placed upon rest of the eyes, occa- 
sional depletion from the temples by Heurteloup’s 
leech, counter-irntation by blisters or setons, and 
such internal medication as the general state of the 
patient may suggest 

IX Diseases of the Vitreous Body.— Dis- 
eases of the vitreous body are as yet very imperfectly 
understood, and we know little more concerning them 
than that this substance is liable to become turbid 
in certain forms of acute general inflammation of 
the eye , and that it is sometimes rendered turbid, 
without inflammation, by the presence of floating 
films which may be readily seen by the ophthalmo- 
scope, and which may be so numerous as to form a 
serious impediment to vision 

I Turbidity — Turbidity of the vitreous is very 
common in syphilitic cases , but the films referred 
to are seen when no syphilis can be suspected 
Their number, and their free movements, show that 
the vitreous must in great measure have lost its 
natural semi-solid consistence, and have become 
fluid , but little or nothing is known of their actual 
pathology. 

Treaiment. — The most effectual treatment for 
flocculi in the vitreous is usually diaphoresis by the 
subcutaneous injection of from two to four minims 
of a 10 per cent, solution of nitrate of pilocarpine, 
which may be repeated on alternate days Local 
counter-imtation with lodme may also be practised ; 
and iodide of potassium be given internally in such 
doses as circumstances will allow. 

2. JkTusca Volitantes — A phenomenon referred to 
the vitreous body is the appearance of the moving 
particles, or strings of beaded filaments, which are 


commonly called muscce vohtantes. True muscie are 
known by the native character that the particles 
which produce them cannot be seen by the ophthal- 
moscope ; and by the positive character that they 
never so intervene between the eye and an object, 
however small, as to exclude the latter from view. 
They are seen most readily against a white field, as 
a white wall or a white cloud, or in the illuminated 
field of a microscope when there is no object in 
view; and they float about with uncertain move- 
ments, but always a little out of the direct line of 
sight They are occasioned by the filamentous 
framework of the vitreous body, and by the cell- 
nuclei or other irregularities upon the filaments 
These bodies, without being opaque, yet differ in 
the precise degree of their transparency from the 
fluid which surrounds them , and hence they cast 
upon the retina shadows, which are then mentally 
projected outwards into space as floating objects. 
The projected shadows appear, of course, enor- 
mously larger than the microscopic specks which 
produce them, and the latter are wholly unim- 
portant and of no morbid signification Muscae 
may be discovered by any person by the simple 
expedient of looking through a very fine perforation 
m a metal disc at a well-lighted white surface — a 
white cloud, for example , and they are more con- 
spicuous to some persons than to others, on account 
of the varying differences which may exist in different 
eyes, or in the same eyes at different times or under 
different conditions, between the index of refraction 
of the filaments and nuclei and that of the surround- 
ing fluid Moreover, by the operation of an obvious 
physical law , the more distant the particle from the 
retina, the larger will be its shadow upon that mem- 
brane, and the larger and more conspicuous will it 
appear For this reason, and on account of the 
elongation of the myopic eyeball, muscae are usually 
more complained of by the short-sighted than by 
others They are often sources of great uneasiness 
to patients , but, when once their true character is 
known, they may usually be disregarded as harm- 
less appearances, the natural results of physiological 
structure It is often important that ^e physician 
should be able to make their nature understood, in 
order that he may dissipate, once for all, the 
unfounded apprehensions which may be occasioned 
by their presence 

X Diseases of the Eyelids — The external 
surfaces of the eyelids, as parts of the common 
integument, are liable to all its diseases, and may 
thus participate in erysipelatous inflammation, in 
eruptions, and in the results of injury, besides 
becoming the seats of nsevi, moles, warts, and other 
growths Among the diseases special to the forma- 
tion of the eyelids, the most important are the 
variations of shape to which they are subject, 
generally from the contraction of inflammatory 
exudations, but sometimes from perverted muscular 
action , the cystic tumours which are produced by 
obstruction of the orifices of Meibomian glands ; 
the inflammation of the follicles of the eyelashesi*t»r 
blepharitis , spasmodic closure, from abnormal 
muscular contraction , and either patency or passive 
closure, from paralysis. Many of these afl^tions 
are distinctly surgical, and others are only ports or 
symptoms of more general disorders 

I Blephantts, — Blepharitis, or inflammation of 
the follicles of the eyelashes, has received a great 
variety of names from different wnters, and is 
frequently known as tinea tarsif ot, in its more 
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advanced stage, as lippitudo. The disease consists 
essentially of an inflammation of the lining mem- 
brane of a hair-foUicle from which an eyelash 
springs. 

Symptoms.— T he first manifest symptoms are 
a small swelling close to the edge of the eyelid, 
generally of the upper lid ; and the formation of a 
crust around the bases of the cilia which proceed 
from the swollen part. The swelling does not 
extend farther up the lid than to the breadth of 
about a line, but it soon spreads along the border 
until the whole length is involved, and it usually 
spreads also to the lower lid, manifestly in consequence 
of the contagious character of the discharge. If the 
crust is removed, and if the part from which it 
springs is magnified and carefully examined, it will 
be seen that the mouths of the follicles are some- 
what open, no longer fitting closely to the issuing 
hairs, and, in a few moments, a clear fluid will be 
seen to exude, and speedily to drjr into a crust or 
film, which covers the opening as if with a varnish. 
Many of the hairs in the affected follicles are 
loosened, and fall readily, or may be removed 
painlessly by slight traction. If the case be ne- 
glected, the follicles are destroyed as hair-bearing 
organs, so that the lost cilia are no longer repro- 
duced j and the new tissue which constitutes the 
subcutaneous swelling of the lid-margin begins to 
undergo contraction, and in this way gradually 
everts the cartilage. The edges of the lids become 
red, swollen, and unsightly ; the lachr)rmal puncta 
are so displaced outwards that they no longer take 
up the tears; the eyes have lost the protection 
of the lashes, and are exposed to irritation from 
atmospheric particles and other causes, so as to be 
especially prone to conjunctival and corneal inflam- 
mations ; and these results are almost incurable. It 
is therefore very important that blepharitis should 
be effectually treated in its early stages, when, if 
only due care be taken in the selection and use of 
remedies, it is but a trivial affection. 

Treatment. — The most essential part of the 
treatment is to remember that the secretion which 
forms the crust is of such a nature that it is not very 
easy of removal, and that, while it remains in situ, 
no remedies, however judiciously chosen, can obtain 
access to the parts really affected by the disease. 
The crust is composed partly of the already men- 
tioned secretion from the inflamed surfaces, partly 
of the greasy secretion of the Meibomian glands ; 
and it is the admixture of the latter which renders 
the crusts difficult of removal by water alone. A 
solution of bicarbonate of sodium of five grains to 
the ounce of warm water will remove them readily ; 
and this solution should be applied in such a manner 
as to soak into the crusts and loosen them thoroughly 
before any attempt is made to detach them. As 
soon as they are detached, the surface beneath should 
be gently dried, and an astringent should be applied 
immediately, so that it may find its way down into 
the depths of the hair-follicles, and may reach the seat 
of the malady. The best astringent is generally the 
ointment of the precipitated yellow oxide of mercury, 
already recommends for the cure of ulcers of the 
cornea; and this may be applied to the a6fected 
part by the tip of a finger. If amendment does not 
speedily follow, it may be suspected that the crusts 
have been imperfectly removed, or the applications 
imperfectly made, and it will he well for the practi- 
tioner personally to superintend the process, ^en 
this hitf been done, if the affection continues obsti- 


nate, some other astringent should be tried, and the 
nitrate of silver is among the best for this purpose. 
Amendment of the lid-margin may generally be 
quickly produced ; but the disease will for a long 
time lurk in the depths of the follicles, and the 
treatment must be continued until all subcutaneous 
swelling has disappeared from the lid-margins. Un- 
less this be done, speedy relapse is inevitable, the 
inflammation soon creeping out of the follicles again 
and recovering the ground of which it had been de- 
prived. Such a result is constantly seen in hospital 
out-patients, in spite of all efforts to guard against it, 
and, in prescribing for blepharitis, it is always 
desirable to warn patients of the perseverance which 
will be required, and of the great importance of 
obtaining a radical cure. There can be no doubt 
that blepharitis is exceedingly contagious through 
the medium of its secretion, conveyed upon sponges, 
towels, or fingers, and this should be fully recognised 
whenever it attacks children who are attending a 
school. The name ‘tinea tarsi’ may perhaps be 
taken as the expression of a belief that the disease 
is allied to tinea tonsurans, and that it is produced 
by the growth of a parasitic fungus. The writer is 
not aware of any sufficient ground for the adoption 
of this opinion. 

2. Entropium and Ectropium . — Incurvation and 
excurvation of the eyelids may be looked upon as 
purely surgical maladies. The former exposes the 
eyes to injury from the irritation of inturned eye- 
lashes {trichiasis) ; the latter from foreign bodies of 
various kinds. 

Treatment. — The remedy for both, when any is 
practicable, must be usually sought in a surgical ope- 
ration. An exception depends upon the fact that ec- 
tropium is sometimes produced by paralysis of the 
facial nerve, which renders the orbicularis muscle 
flaccid and powerless, and permits the lower lid to fall 
downwards under the influence of gravity. The 
cure of the general nerve-affection may restore the 
power of the muscle, and may in time lead to com- 
plete recovery of the natural position of the lid. In 
such cases, even if electricity does not form part of 
the general treatment of the paralysis, it may often 
be applied with benefit to the orbicularis. 

3. Blepharospasmus,— 1 h\s term is employed to 
denote an intermittent closure of the eyelids by 
involuntary action of the orbicularis in response to 
some concealed source of irritation ; and is thus dis- 
tinguished from the^spasm which accompanies photo- 
phobia. 

Symptoms. — The spasm is most liable to occur 
in circumstances of mental excitement. The motor 
nerves appear, as a rule, to be merely the passive 
conductors of a reflected impulse, and the trouble 
seems usually to be dependent upon a morbid con- 
dition of the fifth nerve, or upon a source of irritation 
in some peripheral part from which a twig of the 
fifth nerve passes to the centre. 

Treatment. — In the treatment of such cases, it 
is sometimes possible to find the twig which conveys 
the impression ; that is to say, to discover a point 
where pressure, sufficiently firm to arrest conduction, 
will at once relax the spasm. Such points should 
be looked for at the supra-orbital notch, over 
the malar bone, and in any other situation suggested 
by special circumstances ; and, if ^ point at which 
pressure will arrest the spasm is discovered, we learn 
at once by what branch of the fifth nerve, and there- 
fore approximately from what region, the irritation 
is conveyed, and where its source is to be sought 
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for. If nothing can be discovered by careful exami- bnink of the nerve ; and such a cause is not infire- 

nation, decayed teeth, accumulations of cerumen m quently the presence of periosteal swellmg at the 

the ears, and conjuctival granulations are possible sphenoidal fissure. If only some of the muscles are 
conditions which should be looked for, and which affected, the inference is that the cause of the 

should receive attention if they are found. When paralysis is either hmited to the central nuclei 

all other treatment has failed, the spasm has some- of origin of certain filaments, or else that it is 

times been stopped by subcutaneous section of a situated anteriorly to the division of the mam trunk 

sensory nerve j and this may be practised hopefully into the branches which proceed to different parts ; 

if the spasm can be arrested by pressure on some and it is conceivable that the limitations of the para- 

definite spot, which must then serve for the guidance lysis may point, with tolerable certainty, to the 

of the knife If no such spot can be found, section precise locality of the disorder 

of the supra-orbital nerve, and next of the sub- The causes of ptosis, as of other paralytic affections 
cutaneous malar, may be attempted ; since neither of single cranial nerves, apart from injuries and the 

of these is sufficiently important for its temporary pressure of morbid growths, may almost be reduced 

disablement to be set against even the possibility of to syphilis and to impaired nutrition of the centres, 

relief from a very distressing affection In some the latter usually connected with hard mental work 

cases, however, it would appear that the mischief and worry In every case, evidence of syphilis 

must be central, and that no section of an afferent should be carefully sought for , and, if found, should 

nerve can be useful The division of the motor determine the nature of the treatment, as also of the 

nerves of the orbicular muscles, if it could be success- prognosis, which, in such instances, may be generally 

fully accomplished, would produce a paralysis even favourable In cases of the second class, where 

more injurious than the spasm ; and the cases in there is no evidence of syphilis, and where the 

which the latter is due to central irritation or other symptoms point to general impairment of nervous 

trouble, unless they can be relieved by medicine, energy, the administration of iodide of potassium, 

and by the rectification of whatever may be mam- m combination with tonics, will sometimes be 

festly wrong in the condition of the patient, offer useful ; but the mam reliance must be placed upon 

very small hope of improvement See Facial rest, good living, and external surroundings favour- 

Spasm able to the restoration of health 

4 Frosts, — Ptosis is a condition of permanent 5. Dtplopta, — Double vision, although it has no 

passive closure of an upper eyelid as a consequence proper relation to the subjects treated of in the 

of paralysis of its levator muscle, or it may happen present section, is yet so far allied to ptosis that, 

in consequence of this muscle having been tom when occumng suddenly, it is almost always an effect 

from Its attachment to the tarsal cartilage, so that it of paralysis or of paresis either of the sixth nerve 

can no longer modify the position of the lid of one eye, supplying its external rectus, or of the 

Symptoms. — Paralytic ptosis may be either branch of the third nerve which supphes its internal 

partial or complete, according to the degree of the rectus. In the former case the affected eye will 

nerve-affection , and as the levator j^pebrse is deviate inwards, and will have hmited range of 

supplied by the third nerve, which supplies also the movement towards the outer canthus j while in the 

superior, the internal, and the inferior rectus, as latter case these conditions will be reversed 

well as the inferior oblique, the sphincter pupdlse. As regards the causes and treatment of these 

and the ciliary muscle, ptosis is usually accompanied limited mrms of paralysis, there is nothing to add to 

by paralysis of one or more of these muscles. When what has already been stated about ptosis. It is 

they are all affected, the eyeball is turned outwards sometimes desirable, while the diplopia continues, 

by the action of the external rectus, and is im- to exclude the deviating eye from vision by a shade, 

movable in other directions excepting feebly by the an opaque spectacle-glass, or other suitable con- 

superior oblique The pupil is dilated, and the tnvance, on account of the vertigo and uncertainty 

power of adjusting the eye for near vision is im- of gait which may be occasioned by the double 

paired or lost, although, when the lid is raised, near images 

objects can still be distinctly seen by the aid of See also EXOPHTHALMIC Gk)lTRE ; Lachrymal 
a convex lens When all the muscles supplied Apparatus, Diseases of; Lagophthalmos; 

by the third nerve are affected, the inference is that Orbit, Diseases of ; Strabismus j Stye ; and 

the cause of paralysis is acting upon the common Vision, Disorders of. 

R. Brudenbll Carter. 
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FACIAL ATROPHY.— Synon. ; Facial hemi- one of the specific fevers, abscess m the region of „ 

atrophy , Hemiatrophxa faciahs progressiva, the ear, erysipelas or toruuUitis, but trauma to tho 

Definition — A wasting which is usually limited face is the most common excitmg cause 

to one side of the face and which mvolves all the Symptoms. — white or yeOowish-white patch 

structures, although the change m the volume of the appears on the cheek, chin, or forehead, and 

muscles is not due to a true atrophy. gradually rareads, die skin becoming paidunent- 

^Etiology. — Women are more commonly affected hke and often * glossy ; ’ all secretions are usually 

than men, and the atrophy usually begins before diminished, whim hairs, if present, change colour 

puberty. In most cases no cause 'can be as- and often &U off. The subcutaneous tissues waste, 

signed ; in a few there has been hereditary trans- so that a local depression is formed, whidb is most 

mission, and in others the condition has followed obvious when the cheek is the part affected, and 
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atrophy of the orbital fat results in recession of the 
eyeball. As the disease progresses the bones and 
cartilages also atrophy^ especially in the cases that 
begin before puberty. The tee^ may be smaller, 
decayed, and loose on the affected side. There is no 
true atrophy of the muscles, although they become 
small in consequence of disappearance of their 
interstitial fat, a state of things that accounts for 
hemiatrophy of the tongue which occurs in some of 
the cases. 

The muscles act voluntarily, and in response to 
electrical stimulation. Neuralgic pains may occur, 
but cutaneous sensibility is not blunted, and taste 
is not affected even when the tongue is involved. 

The atrophy varies in distribution and in rate of 
progress. It may remain limited to the part in 
which it commences, or it may spread so as to 
involve the whole of one side of the face, when the 
two halves look as if they belong to two different 
individuals. More rarely the atrophy becomes bi- 
lateral, and in a few cases atrophic areas of skin 
have been present on the arm and back on the 
same side as the facial hemiatrophy. 

Morbid Anatomy and Pathology. — Inter- 
stitial neuritis of the fifth nerve has been found in 
one case, a discovery that has led to the belief that 
the facial atrophy is induced by this change in the 
nerve. There are, however, objections to this view, 
and grounds for regarding the affection as the result 
of arrest of development. 

Diagnosis. — The condition is easily recognised, 
but has to be distinguished from asymmetry of the 
face of congenital origin, that due to infantile hemi- 
plegia, the atrophy of the facial muscles due to a 
lesion of the seventh nucleus or nerve, sympathetic 
paralysis with consequent recession of the eyeba , 
and facial hemi-hypertrophy which causes the un- 
affected side of the face to appear small. 

Prognosis. — The atrophy is usually progressive, 
and produces permanent aisfigurement. 

Treatment. — Massage, racial gymnastics, and 
galvanism are indicated, as are tonics such as 
arsenic, iron, and strychnine. The deformity of the 
cheek may be lessened by a * plumper ’ worn inside 
the mouth. J. S. Risien Russell. 

FACIAL PARALYSIS.— Synon. : Paralysis 
the Portio dura ; Bell’s Paralysis. 

Definition. — Paralysis of the muscles of the 
fiice, due to disease or injury of the nucleus or 
fibres of the seventh nerve. 

Above the nucleus, the motor path for the ace 
decussates, and joins that from the arm and leg ; 
damage, therefore, in the pons (above the crossing), 
in the crus, internal capsule, or hemispheres, may 
produce facial jraralysis, but does so usually as a 
'part of hemiplegia. This paralysis, which is on the 
same side as that in the limbs, is partial only, 
affecting chiefly the muscles of especially unilateral 
use (as the zygomatici) ; and very little those of 
solely bilateral use, in the upper part of the face — 
e.g. the fron tales. In this article paralysis from 
damage to the fibres or nucleus of the nerve itself 
will alone be considered. 

.^TiOLOGY. — (i) The most common causes of 
racial palsy are unilateral, and damage the nerve as 
It passes through the narrow canal in the temporal 
bone. There, the slightest inflammatory effusion 
will cause pressure on the nerve-fibres. Such 
neuritis may be due to exposure to cold (and is 
then often odled * rheumatic * ) ; to contiguous bone- 


disease, as caries ; and sometimes to syphilis. 
Haemorrhage into the sheath may also compress the 
nerve. Cold is the most common cause of palsy, 
but the exposure is often forgotten ; it has been 
supposed to act by paralysing the peripheral nerve- 
twigs, but this is never the case in one-sided 
paralysis ; in all cases lasting more than a few days, 
evidence of changed nutrition may be detected in 
the nerve-trunk as it emerges from the stylo-mastoid 
foramen by electrical stimulation. External cellu- 
litis may extend into the canal. Tumours of the 
bone and fracture of the base may also damage the 
nerve as it passes through the bone. (2) Injury to 
the nerve outside the skull by blows, pressure by 
forceps in instrumental delivery, incised wounds 
(accidental or surgical), or parotid and other tumours, 
are occasional causes. (3) Within the skull the 
nerve may be damaged by meningitis, acute or 
chronic, and especially by syphilitic inflammation, 
or by pressure of neighbouring growths. The 
radicular fibres within the pons, or the nucleus 
beneath the fourth ventricle, may be damaged by 
haemorrhage, softening, or hy tumours involving that 
part. 

Double facial paralysis is very rare, and is due 
to damage to both nerves at the base of the brain 
from meningitis or symmetrical syphilitic disease ; 
to symmetrical otitis ; or to an affection of the nuclei 
by disease of the pons, or to loss of function of the 
peripheral nerve-fibres in various forms of peripheral 
neuritis. It is probably by the latter agency that 
double facial paralysis sometimes results from toxic 
blood-states. These, with syphilis and diphtheria, 
are the most common antecedents of double facial 
palsy not due to demonstrable injury to the nerves. 
Disease of the nuclei affects both sides most fre- 
quently when it is degenerative in nature ; it is 
then commonly partial, involving especially the lip- 
muscles in labio-glossal paralysis, or the orbicularis 
palpebrarum in rare cases of nuclear ophthalmo- 
plegia. Lastly, it may be mentioned that the facial 
muscles (generally those in and about the lips) are 
occasionally involved in one form of juvenile idio- 
pathic muscular atrophy, and an affection of the 
nerves may be thus simulated. 

Symptoms. — The onset of facial paralysis is 
usually rapid, when due to its common causes, in- 
cluding neuritis within the canal. It occupies from 
a few hours to three or four days in its develop- 
ment. It is found, for instance, one morning, in 
drinking, that the fluids run out of the side of the 
mouth ; the face is noticed to be a little unsymme- 
trical ; at night the eye cannot be completely closed, 
and next morning the paralysis is found to be com- 
plete. Rarely the onset is in a few minutes ; pro- 
bably the haemorrhage into the nerve-sheath is the 
cause. When inflammation is excited by cold, the 
symptoms often commence within twenty-four hours 
of the exposure, and are rarely delayed for more 
than two or three days. They are usually preceded, 
accompanied, or sometimes followed, by some pain 
about the ear or side of the head. 

In complete unilateral facial paralysis all the 
muscles on one side of the face are paralysed. At 
rest, the smooth forehead and lowered angle of the 
mouth are the chief indications, but on movement 
the difference between the two, sijdes becomes very 
marked : the one half of the forehead moves alone 
in frowning or elevation of the eyebrow. The 
eyelids cannot be brought together, and in the 
attempt to close the eye, the glol^ is rolled upwardsf 
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so that only the sclerotic appears between the gaping 
lids ; the patient then often fancies that the eye is 
shut. During sleep the eye remains open. In 
smiling, the lips may be displaced towards the 
healthy side, from the unopposed action of the 
opposite zygomatic muscles ; the nostril of the 
affected side cannot be dilated ; the upper lip can- 
not be raised , the cheek flaps loosely, from the 
relaxation of the buccinator , and, from the same 
cause, food accumulates between the jaws and the 
cheek Whistling is impossible, from the paralysis 
of half of the orbicularis, and the lips cannot be 
approximated sufficiently even to permit a candle 
to be blown out When the lesion is between the 
junction with the large petrosal and that with the 
chorda tympani nerves, or extends to this part, taste 
is partly or entirely lost in the front of the tongue 
The loss of power of recognising acid and saline 
substances is most marked , but bitters and sweets 
are also not tasted in this part Such loss is com- 
mon in neuritis from cold, and shows that the in- 
flammation has passed some distance up the canal 
In rare instances, loss of taste has followed 
division of the nerve outside the skull, probably 
always because secondary inflammation has passed 
up the nerve The palate is never paralysed from 
disease of the facial nerve It is certain that the 
opposite statement rests on defective observation or 
interpretation Obliquity of the uvula is common 
under normal conditions Defect of movement, to 
be significant, must follow the course of any asso- 
ciated palsy of external muscles The nerve-supply 
of the chief palatine muscle has been proved to be 
from the spinal accessory 

In some cases giddiness attends the onset of 
facial paralysis In slight forms there may not be 
complete loss of power , but the defect is at first 
pretty equally distributed over all parts of the face 

In cases which recover, some return of power 
takes place in from a week to two months, and 
improvement is usually earliest in the upper part of 
the face , the power of frowning, winking, and 
closing the eye being soonest regained , that of 
moving the lips and mouth returning last Even 
after several months of immobility, recovery may 
take place, but in these cases it is rarely complete, 
and a troublesome condition is apt to supervene 
some of the muscles, especially the zygomatici, 
become shortened in late rigidity, and hence at 
rest the naso-labial furrow is deeper on the paralysed 
than on the healthy side, although the possible 
movement may be much slighter This condition 
sometimes comes on rather rapidly , there is gene- 
rally, in addition, an associated over-action of the 
upper and lower facial muscles, whereby, for 
instance, the orbicularis palpebrarum and the 
aygomatic and other muscles about the mouth act 
together in undue degree ; in smiling, the eye 
shuts , and on closing the eye, the mouth is drawn 
upwards Sometimes there are also spontaneous 
clonic contractions. This late rigidity and over- 
action may prove very troublesome and constitute 
a nuisance, especially to the young, not less than the 
original palsy, and more serious m that it is endur- 
ing The writer has known it induce a good- 
looking girl to put an end to her life. If the inter- 
ruption of the nerve is absolute and permanent, the 
muscles remain toneless, and no contracture super- 
venes. 

The electrical condition of the muscles is very 
important. It is that always seen in paralysis from 


nerve-lesion The muscles, after a day or two oi 
slightly increased irntability to both faradisni and 
the slowly interrupted voltaic current, lose gradually 
their irritability to the former, retaining that to the 
latter, and even exhibiting to it increased irritability 
so that they act to a smaller number of cells than do 
those on the healthy side. The order of reaction 
to the two poles is often but not always changed, 
that to the anode being equal to the kathode or 
even occurring first In the nerve, on the other 
hand, the irritability is lost to both forms of elec- 
tricity, this loss proceeding part passu with the 
degeneration which follows separation of the nerve 
from its nutrient centre In slighter and more 
transient forms of facial paralysis, the change in 
irritability of muscle and nerve may be less , but 
even in most, which last only a few days, a slight 
change in irritability may be discovered In the 
slightest cases (and in the earliest stage of more 
severe forms) there may be an increased irritability 
in the nerve, often most marked to the induced 
(faradic) ‘ shocks ’ — i e isolated momentary currents. 
Considerable change in irritability is proof of con- 
siderable disease of the nerve, and is thus of the 
highest prognostic importance, but it is not distinct 
until after a week , if absent at the end of a fortnight 
the disease is slight, and although the paralysis may 
still be complete, it will probably not last long. 

Diagnosis — The diagnosis of facial paralysis 
(commonly so called — i e that due to disease of the 
nerve or its nucleus) is easy It depends (i) on the 
implication of all the facial muscles, including those 
of bilateral use that escape in hemiplegia, because 
related to both cerebral hemispheres , (2) on the 
indication afforded by the electrical reactions that 
the nerve or its nucleus is diseased. The recogm- 
tion of the place of the lesion is less easy When 
within the pons, it is often associated with paralysis 
of the sixth nerve, or with hemiplegia of the opposite 
side from damage to the motor path to the limbs 
At the base of the brain the auditory nerve is usually 
affected at the same time, but care must be taken 
not to mistake deafness due to ear-disease for an 
affection of the auditory nerve within the skull 
When there are no other paralyses, the disease is 
probably within the bony canal Deviation of the 
uvula is of no significance , affection of taste in the 
front of the tongue indicates disease within the 
canal Special inquiry should be made for exposure 
to cold, ear-disease, syphilis, or a blow Double 
facial paralysis, when due to symmetrical syphilitic 
disease, is usually associated with palsy of other 
nerves, since its cause is usually intracranial When 
It IS the result of peripheral neuritis there is usually 
also loss of power in the limbs 

Prognosis — The majority of cases of fticial 
paralysis are due to disease of the nerve, and the 

S rognosis depends on the evidence of the degree of 
amage to tne fibres, especially on the indications 
afforded by an electrical examination, and also on 
the cause of the lesion. When this is progressive 
in nature, the interference with the nerve is neces- 
sarily persistent in duration Thus, in &cial para- 
lysis due to a growth damaging the nerve, the 
prognosis must be grave In syphilitic disease, on 
the other hand, it is good, provided that the duration 
of the damage to the nerve is short Xhis is also 
the case in paralv^is from cold, in which, however, 
the evidence afforded by electricity is of special 
importance. 

In double frcial paralysis, the evidence of central 
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mischief renders the prognosis unfavourable, but 
recovery may be hoped for if the lesion is acute and 
the palsy incomplete. In syphilitic cases, the 
prognosis is, on the whole, good. In all cases of 
double facial palsy from peripheral neuritis, there 
is a similar affection of other parts, and the prognosis 
must be determined by the general character and 
course of the affection, and especially the degree to 
which the morbid blood-state is amenable to treat- 
ment 

Treatment. — The treatment of facial paralysis 
depends on the probable cause. When due to its 
common mechanism— neuritis from cold, hot fomen- 
tations to the side of the head and face should be 
employed in the early stage of the affection, followed 
by a blister behind the ear. A blister should never 
be applied in front of the ear, over the opening of 
the canal, because it will cause some subcutaneous 
cellulitis, and such cellulitis may actually cause facial 
neuritis by spreading to the nerve-sheath in the 
canal. The side of the head should be protected 
from cold. Internal treatment of neuritis must vary 
according to the cause. If this is syphilis, iodide 
of potassium in lo-gr. doses may be given ; if 
exposure to cold, diuretics and small doses of 
mercupr in the early stage, followed by tonics. 
Electricity to the muscles is needed if the damage 
to the nerve is so severe as to entail secondary 
degeneration and consequent changes in nutrition. 
If there is no change in irritability at the end of a 
fortnight, recovery will probably occur so soon as to 
make electrical treatment superfluous. If needed, 
the voltaic current should be used, slowly interrupted 
by a commutator, or by the positive or negative pole 
being moved over the individual muscles (according 
as they react more readily to the one or the other), 
the opposite pole being placed over the nerve. 
Only such strength should be employed as produces 
distinct muscular contraction. Although electricity 
probably does no more, it keeps up the nutrition of 
the muscular fibres while the nerve is recovering. 
Ultimate recovery is probably thus rendered more 
complete than without electrical treatment. The 
application can be made quite well by the patient, 
one electrode being kept over the place where the 
nerve divides, the other moved (i) across the fore- 
head ; (2) along the eyebrow ; (3) along the lowered 
upper eyelid ; (4) along the raised lower eyelid ; 
(5) beside the nose to the upper lip ; (6) along Ihe 
upper lip; (7) along the lower lip; (8) from the 
zygoma to the angle of the mouth. In (3) and (4) 
the current shoidd be weaker than in the other 
places. The late contraction which occurs in severe 
cases is but little influenced by treatment. Gentle 
elongation of the muscles may be practised, by a sort 
of facial massage, the fingers being drawn along the 
course of the muscles. Electrical applications should 
be stopped, since the stimulation of the sensory 
nerves may increase the late contraction by a reflex 
influence ; its occurrence shows that a point has 
been reached when the influence of electricity for 
good can be but small. 

In external mischief, and in intracranial disease, 
the treatment of the facial paralysis is usually 
subordinate to that of its cause. 

The tteatment of double facial paralysis presents 
no special {mints for consideration, except when it 
is {jart of multiple peripheral neuritis, the indications 
for which are described in a special article. See 
Neuritis, Multiple. 

W. R. Gowers. 


facial spasm. — Synon. : Mimic cramps 
Fr. Tic convulsif. When affecting the eyelids, 
Blepharospasm ; Nictitation. 

Definition. — Spasm, sometimes tonic but more 
often clonic, or both, involving some or all of the 
muscles supplied by the facial nerve, on one side or 
on both. 

Etiology and Symptoms.— Spasm in the face 
may be part of a wider convulsive movement, as in 
epilepsy, hysteria, chorea, or torticollis, diseases 
dependent on central changes. That which begins 
in, and is limited to one side of the face, may be 
due to irritation of the trunk of the facial nerve by 
growths, by an aneurysm, or caries of the temporal 
bone, or to an actual lesion of the motor centre for 
the face in the cortex of the brain. Spasm due to 
disease of the nerve may follow facial paralysis 
{see Facial Paralysis). Much more frequent, 
however, are cases, unilateral or bilateral, in which 
the affection comes on gradually, chiefly in females 
in the second half of life, after depressing emotion. 
It is probable that such cases are due to deranged 
functional action of the cortical motor cells, through 
which, we may remember, emotion is so extensively 
expressed. In such cases the affection usually 
begins on one side, often in the orbicularis palpe- 
brarum ; and if it spreads to the other side, this 
muscle is first involved. In another group of cases, 
affections of the eye lead to spasmodic closure of 
the blepharospasm. In other cases beginning 
in the eyelids, no local cause can be detected, as in 
the local clonic spasm affecting the orbicularis 
palpebrarum, known as ‘ involuntary winking ’ or 
nictitation, which seems to be a pathological 
development of the normal process. This is also a 
common seat of the spasm in the face that is part 
of ‘ habit-spasm ’ or ‘ habit-chorea,’ but it has no 
connection with true chorea. 

Facial spasm is painless. The spasm is usually 
increased by emotion, by voluntary movement, and 
by stimulation of the fifth nerve. Slight aural 
symptoms have been observed, referable to contrac- 
tion of the stapedius muscle. Usually the movement 
remains limited to the face ; sometimes it spreads 
to the muscles of mastication, of the neck, &c. 
The spasm, in typical cases, is both tonic and 
clonic, clonic paroxysms occurring from time to 
time, and being fixed by tonic contractions, or 
vice versa. All forms cease during sleep. 

The only secondary form of facial spasm (besides 
that which supervenes on a paralysis of the nerve) 
is the clonic spasm in the frontales that is often met 
with in the form of ‘ torticollis ’ to which the 
writer has given the name of ‘retrocollic spasm. 
In this there are bilateral contractions in the 
muscles of the back of the neck, jerking the head 
backwards. These muscles are physiologically 
associated with the frontales, as may be seen when 
a person puts the head back to look up, and this- 
association is reproduced in disease. 

Prognosis. — The prognosis of facial spasm is 
seldom good. If the cause can be discovered, it 
can rarely be removed, and the affection is generally 
most obstinate. 

Treatment. — General tonics and nervine seda- 
tives are the chief agents in the treatment of most 
forms of facial spasm. When there is evidence of 
direct irritation of the fifth or the facial nerve, 
counter-irritation by blisters may be tried. A 
careful search should be made for reflex causes, and 
if possible they should be removed, decayed teeth 
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being extracted, and neuralgia relieved, although 
the result is generally disappointing, if the spasm 
has long existed. When there are tender places m 
the course of the fifth nerve, pressure on which 
stops the spasm, the hypodermic injection of cocaine 
at these places should be employed. Morphine, 
used as a sedative, has been successful, but only 
after months of use, and its influence makes the 
remedy almost worse than the disease. Iron, 
quinine, and valerianate of zinc are the best general 
tonics. The writer has once known recovery to 
follow the administration of bromide, Indian hemp, 
and nux vomica ; the case was characteristic, 
occurring late in life. The operation of nerve- 
stretching has often arrested the spasm for a time, 
and, m a few cases, permanently It deserves a 
trial in severe cases, acting, perhaps, by the effect 
on the centres of the arrest of afferent impulses 
produced by the muscular contractions, or by the 
upward influence on the nucleus which has been 
proved to follow severe neuritis Its effect might 
probably be augm^ted by the simultaneous use of 
sedatives, such as tne injection of cocaine to lessen 
the influence of the fifth nerve on the facial centre. 
Where the affection springs from an habitual move- 
ment, facial gymnastics may be of service A weak 
galvanic current, applied from the ear to the 
muscles, unbroken, has been recommended , but it 
rarely, if ever, effects a cure The same is true of 
the application of galvanism to the sympathetic and 
to the back of the head See Eye, and its 
Appendages, Diseases of 

W R Gowers. 

F^CES, Examination of.— Stools. 

F/ECES, Involuntary DIsoharge of — Sat 
Defecation, Disorders of. 

FiCCES, Retention of.— 5^^ Constipation ; 
Defecation, Disorders of, and Intestinal 
Obstruction. 

FAINTING. — A popular synonym for syncope. 
See Syncope. 

FAINTNESS — Faintness signifies a feeling of 
great weakness or exhaustion, as if the subject of it 
were about to faint. 

FALLING SICKNESS.— A popular synonym 
for epilepsy See Epilepsy. 

FALLOPIAN TUBES, Diseases of the.— The 

following morbid conditions of the Fallopian tubes 
will be considered here; (i) Abnormalities; (2) 
Hernia , (3) Inflammation (including Penmetrxtts 
and Pyosalpinx) ; (4) Tuberculosis ; (5) Tumours. 

For Tubal Pregnancy, see Pregnancy, 
Diseases and Disorders of 

1 A bn o rm al It! es — Accessory ostia and pedun- 
culated tufts of fimbriee are sometimes found near the 
outer end of the tube. In uterine malformations the 
tubes may be wanting, or imperforate, but with 
well-developed ostia and fimbriae. Great elongation 
of the tubes results from the wowth of parovarian 
cysts, while atrophy is produced torsion or 
pressure. 

2 Hernia {SalptttgoceU),-^Th 6 tube usually 
accompanies an ovarian hernia, occasionally it U 
found alone m an inguinal or femoral sac. By 
displacement of the iliac peritoneum the tube may 
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be dragged mto the inguinal canal without its ovary. 
Acute symptoms of strangulation will be caused by 
nipping or torsion of the herniated tube, needing 
relief by operation 

3. Inflammation {Salpingitis), — Thisiscaused 
by (i) Sepsis following abortion or labour — by far 
the most common cause — or resulting from uterine 
operations, sloughing fibroids, uterine cancer, and 
the exanthemata; (2) Gonorrhoea; (3) Tubercu- 
losis, and (4) Bowel-infection in rare instances. 
Gonorrhoeal salpingitis is frequent, but usually less 
severe than that due to septic endometritis The 
inflammatory changes in acute salpingitis are 
catarrhal or purulent in character. The tube 
becomes much swollen and tortuous, its mucosa 
acutely inflamed, and the muscular coat widely 
infiltrated Thus the tissues are rendered so friable 
that the tube may be completely divided in tying a 
ligature round it. In chronic salpingitis, apart 
from dilatation of the tube, its hnmg membrane is 
found thickened and warty, or occasionally cystic 
from fusion of rugae , and the muscular coat becomes 
sclerosed from interstitial fibrosis. 

The effects of salpingitis are of great clinical 
importance and are due to extension of inflamma- 
tion from the tube to the peritoneum and ovaries, 
or to obstruction and dilatation of its lumen 

{a) Perimetritis — When the peritoneum becomes 
infected from the tube, a rapidly fatal pentonitis 
may result, but this is rare Usually the reaction 
is limited to the pelvic peritoneum, and the lesion 
is then termed perimetritis Adhesions are quickly 
formed around the end of the tube, uniting it to the 
ovary, broad ligament, and adjacent structures. 
Large collections of pus among these adhesions con- 
stitute a perivietric abscess^ and if the exudation is 
serous it is termed perimetric cystoma. Such col- 
lections are generally found behind the broad liga- 
ments between the tube, ovary, and adjacent bowel. 

{b) Oophoritis,— of mflammation to 
the ovary usually ends in adhesions or abscess 
The exudation around the ovary which unites it to 
the thickened tube and broad ligament ultimately 
forms a tough capsule, which interferes with the 
rupture of follicles and may conduce to cystic 
changes in the ovary When suppuration occurs, a 
large abscess with thick rugose lining membrane is 
formed in the substance of the ovary, or there may 
be multiple foci from suppuration of pre-existing 
cysts and dilated follicles Purulent infection takes 
place through the apposed wall (rarely the ostium) 
of the inflamed tube. The term tubo-ovarian 
abscess is applied when an abscess m the ovary is m 
direct communication with a dilated tube. 

(c) Closure of tube — This is effected either by 
adhesions of the ostium to the adjacent parts (pen- 
metne closure) or by retraction of the nmbnse and 
gradual union of the thickened edges of the ostium 
(salpmgitic closure). The uterine end becomes 
reaaily obstructed by swelling of the mucosa, or 
kinking of the tube. Thus the secretions are retained 
and cause dilatation of the ampuUary s^ment into 
pynform cysts known as fyosmpinx^ hydrosalpinx^ 
or hamatosalpinx according to the nature of their 
contents. 

{d) Adhesions, — ^Though m mild cases salpingitis 
may end m complete resolution, the process of cure 
generally involves the production of permanent 
fibrous adhesions arouna the uterine appendages, 
which may destroy the functions of the organs and 
induce sterility, or fix the uterus in severe retrover' 
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sion, or cause painful traction on the intestines and 
omentum. 

{e) Pyosalpinx . — Pyosalpinx is a retOTt-8ha{>ed 
tumour produced by distension of the tube with 
pus, and due to septic, gonorrhoeal or tubercular 
salpingitis. After closure of the abdominal ostium 
the dikted ampullary portion sinks behind the broad 
ligament, and arching round its ovary becomes 
adherent to the uterus and adjacent structures. The 
sac is lined by granulation-tissue, its muscular coat is 
deeply infiltratS with young inflammatory growth, 
and the serous surface is covered with fibrous adhe- 
sions from perimetritis. When distension has 
occurred rapidly the pyosalpinx may rupture and set 
up fatal peritonitis ; more often it excites recurrent 
attacks of local peritonitis and gradually enlarges ; 
or it discharges into the rectum, vagina, or bladder. 
The tuberculous pyosalpinx is usually large and 
remarkably quiescent. Its serous surface is often 
devoid of adhesions, the fimbriae not destroyed, the 
wall ulcerated and thinned by distension, and the 
cavity filled with caseous pus and cholesterin. 
Though histological evidence of tuberculosis may 
have disappeared from the wall of the pyosalpinx, 
it will always be found in the undilated uterine 
segment. 

(/) Hydrosalpinx . — Hydrosalpinx resembles pyo- 
salpinx in general outline, but differs from it in thin- 
ness of wall and the watery nature of its contents. 
The mucosa is atrophied from distension but not com- 
pletely destroyed, and the peritoneal adhesions are 
few. Hydrosalpinx is probably due to catarrh from 
mild salpingitis, the ostium being previously sealed by 
local peritonitis. The fluid is sterile and becomes 
absorbed by the peritoneum if the cyst bursts. 

(f) Hamatosalpinx may occur in haemorrhagic 
salpingitis, especially if tubercular ; but its chief 
cause is tubal gestation. It may also result from 
torsion of the pedicle of a distended tube, retention 
of menses, &c. 

Symptoms. — The symptoms of acute salpingitis 
are practically those of its complications. Given a 
septic or gonorrhoeal endometritis, the existence of 
salpingitis is usually" declared by the onset of peri- 
metritis. In a case of moderate severity there will 
be acute pain and tenderness in the lower part of the 
abdomen and.in the inguinal regions, indicating local 
peritonitis. Considerable pyrexia, rapid pulse, 
vomiting, and constitutional disturbance are also 
present. On vaginal examination apart from enlarge- 
ment of the uterus there is at first little to be detected 
beyond fulness and excessive tenderness in the 
lateral fomices. But as the inflamed appendages 
sink into the lateral fossae and the exudation increases, 
a definite swelling is felt behind the uterus in the 
posterior quarters of the pelvis. 

When pus is rapidly formed there will be hectic 
fever, marked wasting, sweating, and leucocytosis, 
together with a tender fluctuating swelling in the 
pelvis. But suppuration is generally slow and is 
indicated by recurrent attacks of pelvic peritonitis 
or ‘inflammation of the bowels,’ due to leakage of 
pus into the peritoneum from a pyosalpinx or ovarian 
abscess. 

The clinical signs of chronic salpingitis are usually 
pronounced. There is constant pelvic pain radkting 
down the thighs, relieved by lying down but 
increased by walking, defsecation, and coitus. 
Menorrhagia, dysmenorrhoea, and sterility are also 
resent. The menstrual pain usually precedes the 
ow by one or two days and continues throughout 


the period ; sterility results from obstruction of the 
tubes, or matting of the appendages by perimetritis. 
Per vaginam there is evidence of thickening in the 
lateral fornices, with retroversion and fixation of the 
uterus, or a fluctuating pelvic tumour is felt pushing 
the uterus forward. 

The diagnosis of salpingitis in general rests upon 
the previous history of a septic abortion or prolonged 
vaginal discharge, with acute or chronic attacks of 
pelvic peritonitis, and the tangible evidence of a 
bilateral lesion in the site of the uterine appendages. 
Dilated tubes may frequently be recognised by their 
shape and position, but they cannot always be dis- 
tinguished from small ovarian cysts and other pelvic 
tumours, nor can the nature of their contents be 
always inferred from the physical signs. 

Treatment. — The treatment of acute salpingitis 
is that of the accompanying perimetritis, viz. pro- 
longed rest in bed, hot vaginal douches, laxatives, 
and hot fomentations or counter-irritants to the lower 
part of the abdomen. It is hardly possible to over- 
estimate the value of rest for the relief of acute 
pelvic inflammation . U nder its influence tendern ess 
and pain subside, and the inflammatory swelling in 
the pelvis gradually gets smaller until it ceases to 
give trouble. A considerable proportion of cases 
however relapse and suffer from recurrent attacks of 
inflammation, or pass into the condition of chronic 
salpingitis. When the presence of pus is suspected, 
the swelling must be explored and the abscess drained 
either through the vagina or by abdominal section. 
The former route is chosen when the purulent 
collection bulges into the pouch of Douglas, and a 
large pyosalpinx may thus be efficiently drained. If 
the swelling is high up in the pelvis, as is usual with 
perimetric abscess, it will be more safely reached 
through the abdomen. Abdominal section will also 
be required for the removal of suppurating tubes and 
ovaries, but this operation is attended with many 
risks, such as general infection of peritoneum, 
haemorrhage, laceration of bowel, ana persistent 
sinus from infected ligatures. Hence it should not 
be performed until all acute inflammatory symptoms 
have subsided. When removal of both appendages 
is absolutely necessary on account of suppuration, it is 
generally better to include the uterus by supravaginal 
hysterectomy. In chronic salpingitis hot douches, 
counter-irritants, iodine, ichthyol, salines, and tonics 
usually afford relief ; and the administration of 
mercury is often desirable. Curetting is required 
for persistent discharge from endometritis, and in 
some cases of painful retroversion with matted ap- 
pendages separation of adhesions by laparotomy is 
justifiable. 

4. Tuberouloels. — Tuberculosis is stated to be 
present in 10-15 cent, of all cases of inflam- 
matory disease affecting the uterine appendages. 
Infection is usually conveyed by the blood-stream 
from tuberculous foci in the lungs and other organs, 
but the lesion may be due to direct extension 
from tubercular peritonitis, or an adherent tuber- 
cular ulcer of the intestine, or from the uterus and 
lower genital tract infected from without. Though 
primary tuberculosis is undoubtedly rare, yet cases 
regarded clinically as ordinary salpingitis nave not 
infrequently proved tubercular. 

Miliary tuberculosis of the serous coat of the tube 
and mesosalpinx occurs as part of a general tuber- 
culosis, or as a direct infection of the peritoneum 
from diseas^ tubes ; in the latter instance the 
tubercles will be most numerous in the pelvic 
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region In chronic tubercular peritonitis the broad 
ligaments and tubes become plastered to the froQt 
and sides of the pelvis by exudation, yet the tubes 
may show little or no disease, and the fimbriae are 
usually not obliterated. In miliary tuberculosis of 
the tube the mucous membrane is irregularly 
thickened and yellowish from the development of 
tubercles in its rugae The epithelial covering is 
intact and there is little caseation or inflammatory 
change Caseous tubercle is the most common type, 
and the whole length of the tube is affected, or the 
lesion has a nodular distribution There is now 
much thickening, the lumen is filled with caseous 
material, and the mucosa deeply ulcerated or 
replaced by tuberculous granulation-tissue Miliary 
tubercles are found to a varying depth in the 
muscular coat, and the tube is surrounded by dense 
perimetric adhesions which are inflammatory m 
origin In the fibroid stage there is an excessive 
development of fibrous tissue which represents a 
curative process The tube becomes shrivelled up, 
the tubercles disappear, and the caseous material 
slowly undergoes cretification As in other organs 
the eftects of tubercular salpingitis depend much 
upon the associated inflammation If the ostium 
becomes closed, the tube may be gradually converted 
into a large pyosalpinx , acute tuberculosis will also 
produce haematosalpinx Besides extension to peri- 
toneum or endometrium, the disease may end m 
chronic pelvic suppuration which proves fatal by 
prolonged discharge, faecal fistulae, or general 
tuberculosis 

Symptoms — While there are no characteristic 
symptoms of tubercular salpingitis, diagnosis is often 
possible upon general considerations A history of 
tuberculosis and the physical signs of phthisis or 
tubercular peritonitis are very important , and con- 
versely, absence of the common causes of salpingitis 
(sepsis and gonorrhoea) is significant Tubal disease 
m the virgin is almost invariably tubercular 
Menorrhagia and dysmenorrhoea are usually present, 
but if the patient is much exhausted by phthisis 
there will be amenorrhoea Locally a dense nodular 
thickening is detected in the site of the uterine 
appendages, wh’ch differs from that of ordinary 
salpingitis chiefly in its chronicity The disease 
may occur at any age, even in early childhood 

Treaimpni — Removal of the diseased appen- 
dages IS attended with considerable risks, because 
the dense adhesions and the friability of the bowel 
from the accompanying tubercular peritonitis pre- 
dispose to fjecal fistula Good results, however, 
follow simple abdominal incision and evacuation 
of fluid without removal of the tubes If suppura- 
tion occurs, the abscess may be successfully drained 
through the vagina, but the quiescent tuberculous 
pyosilpmx above described is best treated by ab- 
donunil section The uterus should be removed 
together with the adherent appendages if the 
operation is thereby simplified When the pelvic 
lesion is of less importance than the condition of the 
lungs, the treatment should be entirely medical. 

5 Tumours —Tumours of the Fallopian tubes 
are very rare, papilloma and primary carcinoma 
being the only forms of clinical importance Simple 
folypt occur as small outgrowths from the mucosa 5 
they must be distinguished from placental polypf. 
due to incomplete tubal abortion Lipomata may 
develop in the subserous tissue and become pedun- 
culated like the appendices of the colon ; but they 
are not found in the wall of the tube. Under 
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the term myoma several formations have been 
included ; some were displaced fibroids of the 
uterus, others were localised thickenings of the tube 
due to chronic salpingitis, or represented an im- 
perfect cornu of the uterus True encapuled 
myomata are very rarely seen. Pedunculated cysts 
are sometimes found hanging from the outer end of 
tube, and the Hydatid of Morgagni may attain the 
size of a pear Two cases of great distension of the 
tubes with true hydatid cysts have been recorded 

Papilloma is a very rare neoplasm which may 
follow long-standing salpingitis The tube becomes 
distended with a sessile papillary growth, the 
secretion from which may cause ascites, or, if the 
abdominal ostium be closed, produce intermittent 
vaginal discharge of sero-sanguineous fluid As in 
the urinary bladder, papilloma of the tube is closely 
related to villous carcinoma, though in several cases 
the growth has not recurred after removal 

In primary carcinoma the tube is also distended 
with a villous columnar-celled growth from the 
mucous membrane, and sanious watery or puriform 
fluid is periodically discharged into the uterus The 
surface of the growth becomes necrotic, but its 
base invades the tube and ultimately extends to the 
ovary, pentoneum, uterus, and pelvic glands. This 
disease occurs in sterile women from 45 to 55, and 
causes attacks of severe abdominal pain followed by 
profuse watery discharge. A fixed hard nodular or 
partly cystic tumour is felt in one posterior quarter 
of the pelvis with signs of ascites and cachexia In 
two-thirds of the recorded cases death has resulted 
from recurrence within a year of operation Exten- 
sion of carcinoma from ovary or uterus to the tube is 
occasionally found in advanced stages of the disease 
Doubtful cases of sarcoma and deciduoma mahgnum 
of the tube are on record J H Targeit 

FALSE MEMBRANE — An inflammatory exu- 
dation of a fibrinous character, which is deposited 
m layers, chiefly on mucous surfaces, and occa- 
sionally on abrasions of the skin It is well 
exemplified in diphtheria and plastic bronchitis 
See Diphtheria 

FARADISATION, Uses of . — See Electricity 
IN Medicine 

FARCY — See Glanders. 

FASTING — The manifestation of vital activity 
implies consumption of material, and unless the 
supply of material in the form of food is equivalent 
to the loss occurring, a progressive wasting of the 
body and failure of power must ensue. 

Pathology — To Chossat we are indebted for 
showing that the immediate cause of death from 
fasting is a reduction of the body-temperature At 
first there is a gradual but not very extensive fall. 
Afterwards a more rapid decline occurs, until the 
reduction amounts to about 29° or 30® F below the 
normal point, when death ensues. Chossat noticed 
that if, while in the state of torpor preceding death, 
the temperature of the animal experimented on was 
raised by exposure to artificial warmth, a restoration 
of consciousness and muscular power was induced ; 
and some of his subjects of ex^riment which were 
thus rescued from impending death afterwards 
thoroughly revived on being supphed with food. 

Symptoms.— The most prominent symptoms 
arising from fasting are those due to the special 
sensations produced by the absence of food and fluid, 
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and those attributable to a decline of the {physical 
and mental powers. In the first place there is great 
uneasiness in the epigastrium. This is follow^ by 
a sense of sinking m the same region, accompaniea 
by insatiable thirst; and if fluid be persistently 
withheld as well as food, the thirst becomes the 
chief source of distress. The countenance assumes 
a pale and cadaverous appearance, and a look of 
wildness is presented about the eyes. Emaciation 
becomes more and more marked, and with it there 
is a decline of the bodily strength. There is also 
failure of the mental power. Stupidity may advance 
to imbecility, and a state of maniacal delirium fre- 
quently supervenes. Life terminates either calmly 
by gradually increasing torpidity, or, it may be, 
suddenly in a convulsive paroxysm. 

Duration of Life. — The usual duration of life 
under complete absence of food and drink may be 
said to be from eight to ten days. The special cir- 
cumstances existing may, however, exert a modify- 
ing influence, and from the nature of these the period 
may be either diminished or increased. A stout 
person, as may be readily understood, has a chance 
of living longer than a thin one, on account of the 
store of combustible material which may be drawn 
upon being larger. Exposure to cold in conjunction 
with starvation very much hastens death. The 
presence of moisture in the atmosphere favours the 
prolongation of life, by diminishing the exhalation 
of fluid from the body. It may be assumed to be 
owing to the existence of warmth and moisture that 
persons buried in mines or otherwise similarly 
placed have been known to live considerably beyond 
the ordinary period. 

The duration of life may be considerably length- 
ened if drinking-water is available. Experiments 
on dogs show that life can be maintained in this way 
for five or six weeks. 

The Welsh fasting girl, whose case caused so 
much sensational excitement in 1869, lived exactly 
eight days from the time she was placed under 
systematic inspection to solve the problem of whether 
she could exist, as had been alleged by her parents, 
for an indefinite period without food. It appears 
that during the first part of the time she was cheerful 
and exhibited nothing extraordinary. Later on it 
was found that she could not be kept warm, and 
ultimately she sank into a state of torpor from which 
she could not be roused, and which speedily termi- 
nated in death. 

In the Troedyrhiw colliery near Pontyprid an 
inundation occurred in 1877, which led to the im- 
prisonment of four men and a boy in one of the 
headings of the mine. The accident happened on 
Wednesday evening, the iith of April. Efforts 
were at once made, by means of a cutting, to reach 
the chamber in which the imprisoned persons were 
confined, and to release them. This was not ac- 
complished till the afternoon of Thursday, the 19th, 
when all were rescued alive and did well. They 
had been imprisoned in an atmosphere of compressed 
air nearly eight days, without food but within reach 
of water. 

That a yery small amount of food will suffice for 
sustaining life for a prolonged period is evidenced 
by what may be observed in some cases of constric- 
tive disease affecting the oesophagus or cardiac 
orifice of the stomach. 

Treatment.— C aution is required in the ad- 
minisCration of food after prolonged fasting. Sudden 
transitions of all kinds are trying to the body ; and. 


instead of allowing the rescued sufferer to gratify his 
^esire to eat and drink according to his inclination 
after several days’ abstinence, the supply of both food 
and drink should at first be limited, and afterwards 
gradually increased. There is reason to believe 
that the non-observance of this rule has upon some 
occasions been followed by disastrous consequences, 
which a different plan might have averted. 

F. W. Pavy. 

FAT-EMBOLISM. — See Embolism. 

FAT-NECROSIS. — This term is applied to a 
peculiar change met with chiefly in the subperitoneal 
adipose tissue, but also occasionally elsewhere. 
Among the normal fat are seen small opaque white 
masses, the size of a hazel-nut, or smaller. They 
are sharply defined in outline, and the cells are seen 
microscopically to be opaque and granular, the 
contents being occasionally crystalline. The con- 
sistency of the nodules is firm, and they react like 
fat to heat and to osmic acid. The nature of the 
change which has taken place in the fat is still 
unknown. It has been referred with some proba- 
bility to the action of the pancreatic secretion, 
since it is frequently found associated with affection 
of this gland. It has also been held to be due to 
the action of bacterial toxins, or to a primary 
necrosis, the result of overgrowth of adipose tissue. 
Rolleston has suggested that the condition may be 
a ‘ trophic ’ change due to disturbance of the ab- 
dominal sympathetic. W. Cecil Bosanquet. 

FATIGUE ifati^Oy I weary). — Fatigue is the in- 
ability of an organ or of an individual to perform 
its functions normally, due to partial exhaustion 
from overwork. 

Periods of functional activity invariably alternate 
with periods of repose, during which the waste 
caused by the exercise of function is repaired. 
Fatigue occurs directly we attempt to prolong the 
periods of tension at the expense of the periods of 
relaxation, and when we find patients pursuing their 
avocations too zealously we know that, if such 
offence be persisted in, fatigue will be followed by 
exhaustion, and that some form of ‘break-down* 
will be the result. 

General Fatigue . — This consists in a disinclina- 
tion, followed, if rest be not obtained, by a disability 
to perform either mental or physical work, and this 
disability is first noticed in work requiring attention 
or sustained effort, and last in those acts which have 
become automatic. 

Local Fatigue.— 1^021 fatigue is a term generally 
reserved for the earliest signs of exhaustion in some 
particular muscle or group of muscles. Any one who 
has attempted to hold out a weight at arm’s length 
knows the impossibility of continuing the effort for 
any length of time, and it is proverbially true that 
standing in one position is, to most people, far more 
tiring than walking, the reason being that in stand- 
ing the muscles which support the body are subjected 
to a prolonged strain, while in walking we use the 
muscles on either side of the body alternately. The 

eat increase of power which we obtain by using 

e muscles on each side of the body alternately 
would seem to be one of the chief reasons for the 
bilateral symmetry of the body. Not only is sus- 
tained effort a far more potent cause of fatigue than 
repeated effort, but we find that as fatigue super- 
venes, actions requiring sustained effort are the first 
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to fail ; in this respect local fatigue resembles 
general fatigue It is quite possible to exhaust a 
muscle by artificial stimulation , thus, if one of the 
small mterossei muscles be continuously faradised, it 
will be found that in time its power of contraction to 
any form of stimulus is temporarily abolished 

The symptoms of local fatigue are loss of power, 
tremor, cramp-like contraction, and dull, aching pain 

The treatment of fatigue in all its forms is resty 
and if this be properly regulated exhaustion may be 
warded off and recovery rapidly ensue See Ex- 
haustion j and Occupation-Diseases 

G V Poore 

FATTY DEGENERATION — Synon Fr 

DSgiixirescence gratsseuse , Ger Fettige Metamor- 
phose — Fatty accumulation and fatty degeneration 
are m all probability due to distinct pathological 
processes On the one hand certain tissues 
which normally possess the power of storing up 
fat, such as connective tissue and liver-cells, 
may contain an unusual amount of this substance, 
or the storage may take place in unusual parts 
of the body or under abnormal circumstances — 
fatty accumulation or infiltration On the other 
hand, the actual protoplasm of cells may breakdown 
and give rise to fat as a product of disintegration — 
fatty degeneration or metamorphosis Much valu- 
able work upon the latter process was done by the 
late Sir Richard Quain, and later experiments by 
Volt appeared to show that in starving dogs, whose 
livers would not naturally contain fat, small doses 
of phosphorus produced not only an increase in the 
excretion of nitrogen, but the appearance of fat in 
the liver-cells The action of this poison thus 
apparently led to direct conversion of some of the 
cell-protoplasm into fat Recent experiments by 
Rosenfeld tend, however, to cast some doubt upon 
this cause at least of fatty degeneration This 
observer found that by first starving dogs till most 
of the fat in their bodies had disappeared, and then 
feeding them upon sheep’s tallow, he could cause 
this latter substance to take the place of the normal 
fat found m these animals On administering to 
dogs thus treated small doses of phosphorus he 
found that the fat so produced in the liver-cells, 
usually regarded as due to breaking down of the 
protoplasm, was identical with the tallow stored 
elsewhere He therefore concluded that the fatty 
liver produced by phosphorus-poisoning is due to 
storage of fat, which has been set free to circulate 
in the blood, and not to actual degeneration 
These experiments need further confirmation, and 
meanwhile the classification usually adopted will 
here be followed The process usually named fatty 
infiltration is better called fatty accumulation, since 
It is improbable that a merely passive process such 
as is indicated by the former expression can take 
place in a living cell. The fat formed in these cases 
is almost undoubtedly taken up by an active vital 
process. 

Fatty aooumulation or lnflltratlon,-~So 
lon^ as the deposit of fat is confined to places in 
which It is normally found, it is impossible to draw 
any distinct line between normal and pathological 
accumulation. Very great accumulation of fat in 
the omentum or over the surface of the heart is 
evidently injurious, but the exact point at which it 
becomes so cannot be determined. When, however, 
the connective-tissue cells between the cardiac 
muscle-fibres take up fiat it is certain that the change 


must be regarded as pathological the deposit has 
taken place in an abnormal locality. Fatty accu- 
mulation results from (i) Excess of food; (2) 
Diminished wear and tear of tissues, such as results 
from lack of exercise ; (3) Defects in the aeration 
of the blood, as in anaemia or chronic disease of the 
lungs , (4) Hereditary tendency to storage of fat, 
certain families showing a distinct liabihty to develop 
obesity 

In the liver fatty accumulation occurs in connec- 
tion with general obesity, but it is also a result 
of exhausting diseases, such as chronic phthisis or 
carcinoma, accompanied by general emaciation In 
the latter cases it is due apparently to diminished 
oxidation of fat. The fatty liver is enlarged, pale, 
and flabby, with smooth surface and somewhat 
rounded edges it tends to ‘ pit ’ on pressure with 
the finger On cutting into it and washing the 
surface of the knife used, oil-globules may be seen 
floating on the water Microscopically the cells are 
found to contain large drop of fat which distend 
the cells and may push tne nucleus to one side 
The periphery of individual lobules is the part in 
which the deposit of fat is most advanced. In the 
muscles the fat occupies the cells of the connective 
tissue lying between the fibres the condition is 
frequently met with in lesions of the cortico-spinal 
motor neuron (upper-segment lesions), and in 
muscles which are unused owing to ankylosis of 
joints In the heart the fat lying between the 
muscular elements is a cause of embarrassment to 
the organ and constitutes a condition of considerable 
gravity This is the common form of * fatty heart * 
met with in obese subjects It is probably in this 
class of cases that most benefit may be derived from 

G raduated exercises which tend to reduce the fatty 
eposit and restore the heart to a more normal con- 
dition 

Fatty degeneration —In this case the fet 
found in the cells results from breaking down of their 
protoplasm, and indicates a diseased condition or 
the cells themselves The causes which result in 
this degeneration are (i) Defective supply of nutn- 
ment to the cells , (2) Natural defect of vitality ; 
(3) The action of certain poisons ; (4) Disturbance 
of ‘ trophic ’ nervous influence 
(I) Defective supply of nutriment may result 
from occlusion of vessels supplying a part, as occurs 
in cases of disease (atheroma) of the coronary arteries 
of the heart, or of softening of the brain due to 
cerebral thrombosis A relative deficiency of food- 
supply may occur if cells are overworked, meta- 
bolism being thus more rapid than the vessels can 
maintain. In profound anaemia the poverty of the 
blood appears to be sufficient to cause some 
fatty degeneration, but it is not impossible that in 
ernicious anaemia and allied conditions there may 
e poisons circulating in the blood which actually 
produce this effect (2) In old-age the gradual 
aeath of cells is accompanied by fieitty degeneration : 
the same change met with m the cells of rapidly 
growing tumours may be due either to natural 
deficiency of vitality m these growths or to in- 
ability of the vascular channels to keep up an 
adequate supply of nutriment. (3) Poisons which 
appear to cause fistty degeneration are phosphorus, 
arsenic, and alcohol, also the toxins formed by 
many varieties of bactena, such as the Bacillus 
tuberculosis and B. diphtherue. A special acid 
substance secreted by the tubercle-bacillus gives 
rise to fistty degeneration and necrosis of the cells 
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in tubercular foci {see Caseation). The acute 
fatty degeneration of the liver met with in acute 
Yellow Atrophy of this organ is very probably 
produced by some infective organism, (4) As a mani> 
testation of nervous disturbance, fatty d^eneration 
is met with in muscles paral)^^ by lesions of the 
spino-muscular neuron (lower-segment lesions), as 
in peripheral neuritis and anterior poliomyelitis. 

The fat first appears in the cells as small particles 
which are stained black by osmic acid : these 
particles are minute and do not coalesce to form 
such large drops of fat as are met with in fatty 
accumulation. If the fat is dissolved out, the 
protoplasm of the cells appears granular. Cells 
which have undergone extreme fatty degeneration 
may appear as mere collections of granules 
granular cells*), the nucleus as well as the proto- 
plasm having suffered disintegration. The tissues 
most frequently affected are the heart and voluntary 
muscles, the arteries and the liver. The epithelium 
of the tubules of the kidneys also undergoes this 
change as the result of chronic inflammation. In 
the blood-vessels fatty degeneration affects most 
frequently the intima of arteries, the affected patches 
appearing of a pale yellow colour, more opaque 
than neighbouring parts, distinguished from atheroma 
by their superficial character and by the ease with 
which they can be stripped off, leaving healthy tissues 
beneath. If the fatty cells break down, small 
erosions of the intima result. The middle coat of 
vessels may also undergo fatty degeneration, es- 
pecially in connection with atheroma : capillaries 
may also be affected. In the voluntary muscles the 
condition is not of any great importance apart from 
the conditions which give rise to it, but in the 
heart fatty degeneration constitutes a very grave 
disorder. The change may be either local or 
general. The local or circumscribed form results 
from local defects of nutrition due to vascular occlu- 
sion. It is most frequently due to atheroma 
affecting the smaller branches of the coronary 
arteries, the narrowing or obliteration of these 
vessels affecting the particular areas of the heart to 
which they are distributed. Patches of fatty de- 
generation may be seen scattered as pale yellowish 
areas here and there throughout the myocardium. 
If any of these are extensive enough to involve the 
whole thickness of the cardiac wall, rupture or 
aneurysm of the heart may result. In less severe 
cases the fatty cells are gradually absorbed and 
replaced by a growth of fib^rous tissue, constituting 
one form of * fibroid heart * or * myomalacia cordis.* 
In the general or diffuse form of fatty degenera- 
tion due to constitutional causes or toxaemia, the 
muscular fibres of the heart are affected throughout 
its whole substance, but the change is not equally 
advanced in all of them. The myocardium is soft 
and pale, and a peculiar mottled or striated 
appearance may be seen, especially in the columnae 
carneae, due to unequal involvement of groups of 
fibres. This appearance has been compared to the 
marking on a tabby cat or on a thrush’s breast 
(* tabby-cat ’ or ‘ thrush-breast * striation). Sudden 
death from heart-failure may occur either in this or 
the previously described form of fatty heart. It is 
important to distinguish the two conditions, since 
active treatment suitable for the fetty accumulation 
would be very inadvisable in cases of true fetty de- 
generation, The causes of fatw degeneration of the 
liver have been already alluded to. 

W. Cecil Bosanquet. 
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FATUITY {fatuus, silly).— Mental imbecility* 
See Imbecility. 

FAUCES, Diseases of. — See Throat, Dis- 
eases of. 

FAVUS. — See Tinea Favosa. 

FEBRICULA {febricula, slight fever). — Synon.j 
Fr. FSbricule ; Ger. Febricula, 

Definition. — A febrile attack of not more than 
a few days’ duration, not preceded by any invariable 
antecedent, and not attended by any definite organic 
lesion. The term ‘ febricula * includes a number of 
different forms of evanescent fever, the cause and 
nature of which are uncertain. 

Etiology. — Cases of febricula may be thus 
classified : — 

1. Unrecognised modifications of known diseases. 
Short febrile attacks occurring during epidemics of 
typhus, typhoid, or relapsing fevers, scarlatina, 
measles, rubeola, and variola, have been described 
as febricula, although it is not improbable that these 
cases were really instances of the more serious epi- 
demic disease prevalent at the time. It is possible 
that mild and unrecognised cases of tonsillitis, 
influenza, and rheumatic fever may also be thus 
diagnosed, and commencing endocarditis over- 
looked. It is moreover probable that many cases 
diagnosed in young children as febricula are due to 
slight septic absorption from inflamed post-nasal 
adenoids. 

2. Febrile attacks probably due to the introduction 
from without of bacteria or toxins, not yet identfiedf 
or to the action of chemical poisons formed in the 
tissues {auto-intoxication).— toxins of the many 
organisms which frequently obtain entrance to the 
respiratory and alimentary tracts may readily be 
absorbed by the mucous membrane, and thus cause 
passing symptoms. Slight febrile attacks, the nature 
of which is generally recognised, may occur in adults 
after prolonged exercise. Similar fatigue may in 
children cause febrile attacks even more readily, but 
the nature of these generally passes unnoticed. A 
slight febrile attack, accompanied by a rapidly dis- 
appearing erythematous eruption, sometimes follows 
the administration of rectal enemata, especially of 
soap and water. 

Symptoms.— Febricula is characterised by a rise 
of temperature, rarely exceeding 102*5® The 
access of fever may be gradual, or marked by slight 
rigors ; and some or all of the common clinical 
symptoms of fever may be present in varying propor- 
tion and in greater or less degree, such as — general 
malaise ; dry skin ; frequent pulse, amounting to 
100 or 120 per minute ; increased frequency of 
respiration ; furred ton^e, thirst, loss of appetite, 
and nausea ; constipation ; scanty, high-coloured 
ui^ne ; and headache, intolerance of light, slight 
deafness, restlessness, sleeplessness, and slight 
delirium at night. An erythematous rash — general 
or local— is occasionally observed. 

Diagnosis. — The diagnosis of febricula rests 
upon the exclusion of all the other recognised kinds 
of fever. As a matter of practical diagnosis at the 
bedside, almost every disease attended by rise of 
temperature is now and then, at its outset, mistaken 
for febricula. The condition now known as glandular 
fever is readily distinguished by the accompanying 
enlargement of the lymphatic glands. See Glandu- 
lar Fever* 
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Prognosis. — The prognosis depencis upon the 
degree and duration of the pyrexia, but is almost 
always favourable. 

Treatment. — In the absence of any special 
indication, rest in bed until twenty-four hours after 
the temperature has fallen to normal, liquid food 
until the desire for solids returns, and, if constipation 
be a marked feature of the case, a moderate dose of 
some mild purgative, will be sufficient It is, how- 
ever, always prudent to remember that what seems 
to be febricula may be the beginning of some serious 
and perhaps highly infectious disease Cooling 
drmks, such as citrate of potassium in effervescence, 
Liquor Ammonii Acetatis with a little spirit of 
nitrous ether ; or dilute nitro-hydrochlonc acid 
(one drachm to a pint of water) with some fresh 
lemon-juice added, may be given according as the 
one or the other is grateful to the patient Any 
active treatment, except sponging the skin, is un- 
necessary and sometimes dangerous 

H Montague Murray. 

FEBRIFUGES [febrts^ a fever; and fugo, I 
drive away) — Synon Antipyretics 

Definition —External applications or internal 
remedies which tend to lower the bodily temperature, 
when it has been abnormally raised by the processes 
of fever 

Enumeration —The principal febrifuges are — 
Cold Baths , Cold Affusion ; Wet Pack , Tepid 
Baths , Alcohol , Diaphoretics ; Salicylic Acid and 
Its Salts, Quinine, Digitalis, Aconite , Chloral 
Hydrate , Guaiacol, Thymol, and Benzoic Acid , 
Salicin, Phenazone, Acetanilide, and Phenacetin , 
and Water and Diluents generally 

Action — Following Professor Binz, we may 
divide febrifuges into two classes — (l) those which 
withdraw heat directly , and (2) those which lessen 
Its production 

1 In the first division we must give the foremost 
place to cold baths, the cold pack, and cold sponging, 
which powerfully abstract heat from the surface 
of the body, and rapidly cool down the blood 
Diaphoretics and alcohol act more feebly in the same 
direction, by dilating the cutaneous arterioles, and 
thus allowing the mass of the circulating fluid to be 
effectually exposed to the chilling influence of the 
air See Cold, Therapeutic Use of, and Dia- 
PHORElICb 

2 Secondly, we have to consider those drugs 
which actually check the febrile condition itself, by 
diminishing the increased tissue-change which is 
taking place We explain the antipyretic properties 
of quinine by their specific influence over the 
haematozoa on which malaria depends , and perhaps 
the progress of science may soon enable us to arrest 
other febrile processes by paralysing or destroying 
their causes 

The free use of water tends to promote excretion 
and thus to remove the products of oxidation. 
Blisters possibly act by causing contraction of the 
vessels m the inflamed part 

Uses — Antipyretic treatment is not much adopted 
in this country as a matter of routine, holding as we 
do that temperatures raised within certain limits are 
not per se elements of danger, and that even although 
we may effectually cool down our patient, the pro- 
gress of the disease may go on (^uite unchecked. 
But prolonged fever causes excessive dsspe-change 
and fatty degeneration of the heart ; and when the 
thermometer registers 105° F., and still tends up- 
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wards, we know that dangerous limits are reached^ 
and that as a rule life is not lone sustamed above 
107° F. It then becomes our duty to interfere; 
and this is best done by plunging our patient into a 
bath The temperature of uie water in the lath 
may be as low as 60° or as high as 80® ; there is 
go<^ evidence that a tepid bath of 85® to 95° may 
reduce the temperature as readily as a colder one, 
and according to some authonties it is preferable. 
When the temperature descends to within 4® or 5® 
of the normal we remove him to bed, remembering 
the dilatation of vessek which must follow the con- 
tracting effect of cold, and the consequent cooling 
process which must continue to go on. Here, as 
m all febrile conditions, the thermometer is our 
surest gmde, and we must be directed by it as to 
when to resume the treatment, for frequent repetition 
may be needed, and on the Continent as many as 
200 baths have been given in the course of a single 
illness Along with tl^ some physicians combine me 
use of large doses of quinine ; but, notwithstanding 
the marked tolerance of the drug under pyrexial 
conditions, the danger of perilous depression from 
such free medication is no imaginary one. Apart from 
ague we find this drug most beneficial m fevers 
which owe their origin to septic poisoning. It must 
not be forgotten that quinine takes some hours to 
produce its maximum antipyretic effect Digitalis 
is not a powerful antipyretic, and in large doses is 
too disturbing to the heart, and too apt to produce 
gastric derangement, to inspire much confidence. 
The influence of sahcylic acid over acute rheumatism 
IS remarkable, as it seldom fails to reduce tempera- 
ture and reheve pain m forty-eight hours; but in 
other feverish conditions its beneficial action is by 
no means so well-marked. Sahcm also has numerous 
advocates, who prefer it to the salicylates as being 
less depressing to the circulation Aconite and 
diaphoretics are of undoubted service m aiding the 
defervescence of some of the minor febrile disorders 

Phenazone, Acetanilide, and Phenacetin are all 
rapidly acting antipyretics their action is accom- 
panied or followed by diaphoresis , the first is said 
to act on the thermogenetic centres ; acetanilide and 
phenacetin are believed to act by lessening heat- 
production . they all appear to have an action on 
the blood itself, and are injurious in many pyrexial 
conditions Guaiacol subcutaneously mjected or 
taken by the mouth has been much lauded m the 
pyrexia of phthisis thymol may produce dangerous 
collapse Benzoic acid is a mild febrifuge 

R Farquharson. 

Sidney Phillips 

FEEDING, Forcible. — See Forcible Feed- 
ing 

FEIGNED DISEASE^ — At any moment, and 
in any class of practice, we may be confronted by 
feigned disease, or by real disease or lesions induced 
by factitious means, and ffiilure to differentiate 
the organic from the functional, or the genume from 
the induced and fraudulent, may entail consequences 
both damaging to our reputation and often harm- 
ful to the patient. In the army and navy, in the 
public service generally, m insurance-practice, in 
connection with benefit-clubs, with railway com- 
pensation-cases, m schools, and in fact under any 
circumstances where advantages pch as pensions 
or other gam may accompany disease^ t&re will 
always be some unpnnciplea persons to whom 

M ML 
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the motive will appeal* The greatest fielcl for 
feigned disease is how6Ver found among criminals, 
either awaiting trial for inurder or other grave 
crimes, or after conviction, the advant^es attach^ 
to successful assumption of irresponsibility or grave 
disease being immediate and great. It is by no 
means always incumbent upon us to reveal either 
to the patient or his friends our discovery or suspicion, 
but it is of the highest im^rtance that we should 
rapidly recognise the condition and act upon our 
knowledge with discretion and probity, a discretion 
which will dictate widely different action with 
differing circumstances. 

The following classification will conduce to 
method in our study, while it will help us to arrive 
at a correct diagnosis by a process of exclusion and 
elimination. 

1. Cases in which the patient, under some morbid 
impulse, involuntarily fei^s disease. 

2. Csises of voluntary exaggeration of real morbid 
symptoms ; or of unreal symptoms or manifestations 
superadded to genuine ones, including deficient 
powers of subjective analysis. 

3. Cases of deliberate and distinctly planned 
deceit and of factitious disease {malingering). 

I. Diseases which are feigned not by the direct 
action of the patient’s will, but through an inability 
to resist the promptings of an unstable and excitable 
nervous system, are discussed under the articles 
on Hysteria and Neurasthenia. Such cases 
are referred to here in order that it may be borne 
in mind that what looks like malingering may 
be Hysterical or ‘ Neuromimetic,’ which appre- 
ciation will greatly affect the management of such 
a case and its development. 

It is, moreover, sometimes impossible to decide 
whether the victim of a railway accident is a pure 
malingerer, or has become, through the fright and 
shock he experienced, a real neurasthenic; nor 
must we forget that a small ligamentous sprain of, 
or effusion into, a single minute joint of the verte- 
bral column may give no distinct objective signs, 
but may produce a very real disablement. Again 
the absolute abeyance of energy and active intellec- 
tual capacity in a severe neurasthenic case may look 
very like grave organic cerebral disease or com- 
mencing insanity, but reference to the cause will 
often reveal the true nature of the case. The 
reflexes in neurasthenia may assume very capricious 
and varying characters, which may suggest organic 
nervous lesion ; hence they must be observed closely 
and often, and the very fugitive nature of these 
^enomena will often relieve us from undue anxiety. 
Thus we must not diagnose our case from a lost 
patellar reflex or a slight ankle-clonus until we have 
^^'atched these manifestations sufficiently critically 
to enable us to verify their real organic significance 
or to estimate properly their temporary occurrence 
after a nervous ^ shock.'* 

II. In this group we must draw attention to the 
motives which may exist for a patient whose illness 
is, or has been, real to extend the period of his 
supposed incapacity for work by feigning graver or 
added symptoms. Thus it often happens that an 
epileptic tramp or beggar will increase the number 
of Ws fits for ]^rposesof self-interest j or the insane 
patient will add feigned hallucinations to his real 
condition. Thus a criminal who was lUentally 
affcicted and on the verge of pronounced insanity 
di$povef(^ tlmt he was being specially observed 
with a view to his liberty being recommended as a 


therapeutic measure. He did not know how nearly 
he approximated to the suspected diseased state, 
and feigned a condition much more pronounced 
than his real case was. His liberation had the 
effect of immediately restoring his mental balance, 
which would not have been the case had his 
graver symptoms been genuine. A diabetic patient 
will sometimes place cane-sugar in his urine if he 
finds his recovery is likely to cut short his stay in 
hospital. Real injuries such as fractures are not 
seldom purposely delayed in their recovery by ill- 
conditioned men who disturb and even remove 
the splints. Ulcers are denuded of the advancing 
margin of healing cuticle ; a conjunctivitis is some- 
times transformed into a keratitis, or even into a 
panophthalmitis by intentional irritation. A diar- 
rhoea may be enhanced by purposely taking a pro- 
scribed diet. A man receiving weekly wages 
during incapacity following an injury may, by refus- 
ing to exercise his recently recovered member or 
through indolence by neglecting to submit himself 
to the prescribed massage and movements, induce 
a rigidity which further or even permanently incapa- 
citates him. Close attention to the progress of cases 
will generally prevent our being misled, especially 
if, in examining a patient for a stated subjective pain 
of which we entertain some suspicion, we pretend to 
have found the pain, which he has localised at one 
spot, in a new but adjoining locality. Thus a man 
persistently complaining of an acute but anomalous 
pain in the left groin was easily induced by a special 
examination of the left iliac crest to assure his 
doctor that the new site was the ‘ only ’ seat of his 
trouble; or a man refusing to return to work 
because of a lumbago will, if he be asked to bend 
down and touch the ground, make a great display 
of suffering, but may be seen to erect his trunk 
rapidly and without a wince if he thinks the exa- 
mination is finished and the doctor acquiesces in the 
existence of this malady. The locality of a ‘ tender ’ 
vertebral spine will often shift if subjected to this 
test. In cases of ‘ dimness of vision ’ following a 
blow on the head or a fall, an ophthalmic examina- 
tion will often detect an ametropic condition of one 
eye which careful enquiry may prove to have ex- 
isted before the accident, and which only needs the 
proper lenses for good vision to be regained. This 
is important because ‘affected sight’ is so often 
pleaded by the lawyers as a basis for compensation 
after injury as pointing to brain-lesion. We must 
not forget that naturally deficient accommodation 
in one eye or single congenital amblyopia is often 
first noticed after an injury which has not produced 
it ; nor that the lowered general tone following an 
injury maj^ temporarily increase the deficiency. 
In connection with recovery from injuries of the 
extremities, early and persistent passive motion and 
massage are often necessary to obviate an undue 
extension of the period of convalescence, though the 
patient may strongly object to the treatment if he 
have anything to gain by a protracted disability. 

Old-standing rheumatism, osteo-arthritis, gout, or 
DupuytrefCs Contraction is often pleaded as due to 
a recent contusion or slight injury of the hand. A 
pulseless wrist was presented to the writer by a 
patient who wished to be thought gravely ill, and 
some alarm was experienced until a scar was found, 
resulting from an old wound, which had severed the 
radial artery — a fact afterwards admitted by the 
patient. 

III. This group comprises all cases of deliberate 
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* malmgenng,’ where the feigned disease is the ex* 
pression of unmitigated imposture* In these cases 
there is always a motive, and the stronger the 
motive the deeper-laid will be the plan, and the 
more determined will be the effort to carry it out, 
in some cases actual death being risked with a 

g amester’s coifrage No station of life is exempt 

:om instances of this form of deceit — if only the 
motive be strong enough. The most TOwerful 
motive IS self-preservation ; hence we see tne most 
consummately devised schemes of simulated mad- 
ness presented by persons under trial for murder 
Moreover, to evade imprisonment or the more 
arduous and monotonous duties of military or naval 
life, the most ingenious devices are often adopted 
Fraud upon acciaent-msurance offices is not infre- 
quently attempted m this way. Superannuation 
from the public service is the motive at times The 
escape from responsibility for grave immoral con- 
duct has been the motive for marvellously simulated 
mental disease Even young children have at times 
led practitioners astray by persistently prosecuted 
physical simulations Probably a much larger 
proportion of * epileptic ’ seizures — as seen among 
prisoners and mendicants — are instances of malinger- 
ing than is generally supposed Paralysis, neuritis, 
haemoptysis, haematemesis, persistent vomitings, 
contractions of muscles or of limbs, blindness, deaf- 
ness, otorrhoea, incontinence and retention of urine — 
these and an infinite variety of maladies have been 
feigned Small stones have been introduced into the 

urethra and sand placed in the urine-chamber to 
simulate calculus , persistent pharyngeal ulceration 
has been caused by applications of nitric acid, as 
Semon has related , numerous small fragments of 
boiled chicken-bones have been removed from a sinus 
in the hand , rashes have been produced by cantharides 
and mustard-plasters Dermatitis Venenata) ; 
the heart’s action and the pulse have been excited by 
violent muscular movements , thermometers have 
been rubbed in order to simulate a febrile state, strange 
and alarming oedemas have been produced and kept 
up for long periods by ligatures, and extemporised 
tourniquets have been used m attempts to blanch the 
limbs, or to waste them An inexplicable chronic 
brawny oedema of a limb should always suggest 
caution m making a diagnosis As more detailed in- 
stances the following may serve A well-educated 
man was sentenced to a long term for a large fraud ; 
on reception in prison he was reported to be acting 
strangely and to have drunk his urine and to have 
eaten his ordure , he was said to* have a most 
melancholy manner and to be given to muttering 
constantly to himself These symptoms all com- 
menced directly he was convicted Some marked 
inconsistencies were observed in his behaviour, and 
strong suspicions were aroused The surgeon, upon 
first visiting him after these ‘ insane ’ manifestations, 
gave verbal orders in the man’s hearing that * as 
the patient had a preference for a special diet, and 
was so very insane^ he should be so far humoured 
as to be allowed as much of that diet as he could 
himself produce, and any more from other sources 
he might ask for.’ Beyond this he was apparently 
neglected He did not again exhibit any dirty 
proclivity, and soon asked for the ordinary prison- 
uiet, and offered to work properW. 

A robust-looking man suffered ttom repei^ted con- 
vulsive seizures, accompanied, in each case, by the 
expulsion of urine. He was at first treated as a 
pronounced epileptic, but on being sidmittM to 


a new hospital suspicion was aroused as to the 
genuineness of h» case, especially as the nuh 
had no marks of past injuries on his limbs In l&e 
hearing of the man the surgeon in charge described 
in detail to those around the bed certam grotesque 
and ridiculous phenomena which should follow after 
a definite interval if pressure were exerted on a 
special part of the vertex The appropriate pressure 
was made, the seconds which followed were gravely 
counted by the watch, and at the appoint^ time 
the man exhibited the precise phenomena that had 
been described, ending by carrying out his concep- 
tion of opisthotonos by travelling over the floor 
of the ward on his head and heels He was put 
back to bed, and little notice was taken of him 
No medicine and but little food arriving, the fits 
did not recur, nor did any unusual discharge of urine 
take place, the man leaving the hospital cured 
m about five days 

Possibly hypnotism might be used to dispel 
malingering in some cases, though, will-power bemg 
strong m clever impostors, they are unhkely to 
form good subjects for this influence 

A medical student insured simultaneously in 
several accident-companies, and after a short time 
sent m claims to all of them for compensation 
for a ‘ fractured leg ’ He was visited by various 
medical officers, but it was not until a more than 
ordmanlydetermined surgeon slit open the plaster-of- 
Paris casing that the leg was found to be sound and 
to show no signs of fracture The student had 
placed the casing on his own leg. A prisoner was 
admitted to hospital with a deep and profusely 
suppurating sinus extending for a distance of eight 
inches along the inner aspect of the lower leg It was 
most offensive, and no treatment availed anything, 
until the surgeon found, deeply placed m the under- 
mined tissues, a rough * seton ’ formed of dirty Imt 
Proper precautions were taken and a plaster cover- 
ing applied The wound healed completely in a 
short time 


Though cured of one feigned malady, the per- 
petrators of these determined frauds generally at- 
tempt fresh kinds of imposture, though not always. 
A curious mimicry of left humeral dislocation and 
torticolhs occurred in the writer’s practice, where 
a man so deformed his deltoid by temporary con- 
traction as to strongly suggest the lesion But such 
power must be rare and peculiar 
Suicide IS often feigned in prisons, and sometimes 
elsewhere A notorious burglar of most violent and 
even homicidal habits was sentenced to a very long 
term , he commenced instantly to feign melancholia, 
and made what were considered pretended attem^ 
to cut his throat with jagged mutton-bones j ne 
also made a feigned attempt to hang himself with 
a rope made of his sheets He allowed to 
perceive that his behaviour was not regarded as 
indicative of insanity, but he then assumed a 
profound stuporous condition, refusing all food 
persistently until he began to emaciate, when he 
was fed by a tube with milk, arrowroot, and raw 
eggs This went on for fourteen days ; on the last 
day he struggled during the operation of feeding, 
and regurgitated a portion of the food into Im 
pharynx, and then screaming and drawing a deep 
breath, some of the seim-liquid mixture passed 
into his bronchi ; he had alarming sympltoms and 
rapidly sank and died in three hours, with post- 
mortem signs of intense bronchial and tmlmonary 
congestion. But the instant he had drawn ^ the 

'kiT M <> 
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material into his air-passages, he recognised his 
danger, and confessed that he had been all along 
feigning ^'in order to be transferred to an asylum 
as a lun^itic;” he also rendered the surgeon and 
attendants every assistance in their efforts to save 
him. The last is an instance of the desperate 
len^s to which malingering is sometimes carried. 
A aetermined malingerer was detected in hauds 
so inimical to discipline that extreme measures 
of ‘cure’ were deemed necessary, and he was 
sentenced to the ‘cat.’ He received three strokes, 
and, as is not unusual from the shock, became pale ; 
but to this condition was added an appearance of 
syncope. The surgeon arrested the flogging and 
examined the man, but being convinced that the 
syncof)e was assumed advised that the punishment 
should proceed. The man still lay limp and allowed 
his body to be passively shaken by the lash during 
two more strokes, presenting a ghastly appearance 
to the lay observers. At the third stroke after the 
recommencement of the punishment, he suddenly 
turned to the surgeon, and after calling him by some 
strong epithets bore the remainder of the flogging 
with a marked bravado. He never malingered 
again, but became a well-conducted cheerful man, 
and did not show any resentment towards the 
surgeon. 

After falls and blows ‘ shock ’ is often complained 
of when no objective symptoms persist ; and being 
considered a useful item in running up a claim after an 
accident, is often emphasised or assumed. It is there- 
fore worth noting that the facial expression accom- 
panying ‘ shock ’ is not easy to assume. Pallor, fibril- 
lary muscular tremors of facial muscles, a lack of play 
in expression, sometimes alterations and oscillations 
of the pupils may be observed; and there is also 
frequently a loss of, or an exaggerated condition of, 
the deep reflexes. The hands tremble finely when 
held out horizontally, speech is usually slow, and a 
peculiarly plaintive sadness sometimes takes the 
place of the ordinary diversity of manner. Palpita- 
tion too is a very common symptom, as also undue 
emotional manifestations. 

Sauvage has recorded the case of a young woman 
who feigned haematemesis by drinking Wlock’s 
blood in the slaughter-house secretly^ and vomiting 
it publicly. Instances of hospital patients drinking 
the blood purloined from a venesection-vessel have 
occurred. The gums have been lacerated and the 
blood thus produced mixed with saliva and ‘ coughed ’ 
up to simulate haemoptysis. Even children have 
soaked dyed rags in their urine so as to produce an 
alarming appearance of haematuria. 

In actual suicide by hanging it is often most 
difficult to form an opinion as to the genuineness 
of the case, for it is quite certain that cases have 
occurred of suicide where the fatal issue was not 
intended. In prisons it is found that the feigned 
attempt is made at a moment when the warder’s 
visit is expected, and usually the stool which 
supports the feigner is kicked away with an 
unnecessary noise which attracts attention, and 
there can be no doubt that many cases have occurred 
where the victim fully expected to be cut down and 
saved, thus preserving life and achieving a repu- 
tation for insanity at the same time ; but emo- 
tional, passionate men will undoubtedly sometimes, 
in a sudden fit of uncontrollable temper, attempt 
suidde quite unpremeditatedly ; hence it is hard to 
fom a definite opinion on these fatal cases. The 
genuine and determined suicide, however, usually 


destroys himself furtively, and chooses a time when 
he is unlikely to be disturbed. The intensely 
melancholy expression of the true would-be suicide, 
who has failed to carry out his terrible scheme, 
is usually very clearly indicative of the genuine 
attempt. 

In the detection of malingering great principle 
will best assist us. Induce a suspected im^stor to 
overact his part, and watch keenly for inconsis- 
tencies. Preserve a completely impassive expression 
and manner, and when certain inconsistencies of 
signs and symptoms have been observed, conceal 
suspicions. Patience and judicious suggestion will 
generally be rewarded by such an overacted display 
as will corroborate our suspicions ; although in some 
cases of feigned insanity the imposture has repeat- 
edly baffled asylum-ex^rts. Absolutely incom- 
patible subjective statements of pain, and ridicu- 
lously inconsistent nervous, muscular, and mental 
exhibitions can generally be elicited in this way. 
Our next difficulty is to cure the malingered 
disease, and this is by far the greatest tax on our 
powers. We must now play upon the pride, the 
sense of shame, the honour and manhood of our 
‘ patient.’ A subtle scorn and irony of manner may 
do much ; a distinct neglect of the case will do more ; 
uncomfortably frequent tonic treatment by galvanism 
or faradism and by cold shower-baths, accompanied 
by low diet, suits many cases ; and even painful tests 
guarded by a wise discretion in our own and the 
patient’s interests may be needed. It is wise to 
induce the man to voluntarily relinquish his ill-con- 
ditioned actions rather than to proclaim our detection 
of his imposture ; to let him perceive that his plan 
has failed ; and even to allow him a golden bridge 
for retreat, rather than to signalise our victory % 
retributive punishment, or by disgracing him by 
public proclamation of his misdoings. To establish 
his future good conduct we need his own will- 
power to aid our treatment. But each individual 
case must be treated throughout on a plan suited to 
its special features. No stereotyped method will 
avail, but original and novel devices through their 
unexpectedness will generally carry success. In 
a word, a scientific knowledge of the symptoms 
and features of real disease is of course necessary in 
dealing with malingerers ; but of still more import 
in detecting and curing them is a very close habit of 
observation^ never relaxed ; an ever- varying resource- 
fulness of device, and a large modicum of moral 
courage which will embolden the practitioner to 
form an opinion and hold by it in the face of great 
personal responsibility. The glory attached to the 
successful management of these cases is not great, 
and the strain upon the doctor is often very severe. 
Coincident and real disease or accident may arise 
and cast suspicion on the correctness of an absolutely 
true diagnosis; thus a ridiculous mental impostor 
may die of a deep-seated unsuspected aneurysm ; 
a sham suicide may hang himself by mistaken 
calculation of his chosen time, or by mishap and so 
forth. It is well in the conduct of difficult cases to 
obtain the added protection of a second medical 

S Q. Above all, having found malingering we 
look carefully for real disease, as the two 
are often co-existent. And when our carefully 
formed diagnosis is doubtful, we should always give 
the patient the benefit of the doubt. Finally, having 
detected and cured our malingerer, we must use 
great discretion^ in deddii^ when to reveal and 
when to be reticent about the facts of the case. 
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The actual revelation of our positive conviction) 
when called for, will often be most wisely made 
through a trusted friend of the detected impostor. 

Tennyson Patmore. 

FEIGNED ERUPTIONS.— Dermatitis 
Venenata 

FESTER — A superficial suppuration, resulting 
from inoculation of the skin with pyogenic organ- 
isms See Abscess 

FEVER — Fever is a general disturbance of 
metabolism, giving rise to several symptoms, the 
most striking of which is a rise in the temperature 
of the body The other chief symptoms are loss of 
appetite, thirst, and disturbance of digestion and 
absorption, increase in the frequency of the pulse 
and respiration, diminution of secretions, nervous 
disturbances (e g headache, excitement), muscular 
disturbances (e g weakness), and general inter- 
ference with the nutritive processes causing degene- 
rations and wasting These symptoms are partly 
due to the rise in temperature if high, but mainly to 
the toxic agent causing the fever 

The normal temperature — See Temperature 

Fever or pyrexia — Fever may be called slight if 
It does not exceed about ioi° F , moderate about 
103° F , severe if it exceeds these limits If it 
reaches or exceeds 107 6® F it is called hyper- 
pyrexia The temperatures compatible with life 
are generally placed between 93 2® and 107 6® F 
Recovery from still higher temperatures has been 
observed Recovery has occurred after a tempera- 
ture of 1 13 9® m pneumonia, and in malaria after 
one of 1 14 8° Teale records recovery in a case of 
severe internal injury after a temperature of over 
122° had been more than once reached High 
temperatures from infectious causes are more 
dangerous than those from non-infectious causes 
Generally speaking recovery does not occur when 
high temperatures of 107® and 108® and upwards 
have lasted long Fever generally shows diurnal 
variations somewhat similar to those of health, but 
not so regular , the temperature generally mounting 
in the evening to fall through the night, rising 
again towards morning to attain its maximum anew 
in the evening A typical fever runs a more or less 
characteristic course naturally divisible into three 
stages I The initial stage during which the 
temperature continues to rise (always preserving its 
diurnal variations) either rapidly or slowly If the 
rise be rapid and accompanied by marked con- 
traction of the cutaneous blood-vessels, a sensation 
of cold and a shivering- fit or rigor are likely 
to follow During this stage the surface-tempera- 
ture falls, and the rigor is a reflex induced by the 
cold, while the internal temperature rises 2. It is 
succeeded by the fasttgium or acme, during which 
the temperature, subject to the diurnal variations 
and occasional accidental fluctuations, is maintained 
at its highest point It may last for days or even 
two or three weeks The skin generally feels hot 
and dry, but its temperature is usually only a little 
greater than in health The increased internal 
temperature does not usually produce sensible sweat 
3 The defervescence follows It is sometimes ^ort, 
when the fever is said to end by ertsts^ and some- 
times protracted, when it is said to end by lysi 5 » 
The temperature returns to normal, quickly and 
suddenly in the former, sometimes falling several 


degrees within an hour, and gradually in the latter. 
This is associated with changes in me skin more 
favourable to the discharge of heat The tempera- 
ture of the skin rises, and a more or less abundant 
sweat-secretion occurs. There may be also free 
dimesis or diarrhoea The increased action of the 
emunctories is often spoken of as a * critical evacua- 
tion ’ It frees the organism from waste and other 
products of the disturbed metabolism, bacterial 
toxins, &c 

Nutritional changes in Fever — The metabolism 
of the body is profoundly disturbed chiefly through 
the action of the toxin which causes the fever 
The mere increase of temperature (hyperthermia) 
has not much influence unless it reach a considerable 
degree It may even be absent as in cholera, where 
great intestinal disturbances, similar to those of 
some fevers, may occur without any rise of tempera 
ture. The nutritional changes seen in fever may be 
thus arranged — 

1 Changes in the unne — Passing over the ordi- 
nary well-known changes, there is an mcrease m 
urea, extractives, and phosphoncacid, and a diminu- 
tion m chlorides The nitrogen mtrc^uced through 
the food is reduced to a minimum, and yet the 
kidneys excrete much more (often more than twice 
as much) than they do on a similar diet in health. 
However much the increase is influenced by the 
nse of temperature, it is not caused by it It logins 
before it, as observed in the hours preceding an 
attack of intermittent fever, and in the latent penod 
of typhoid fever Albumens, peptones, and albu- 
moses may also appear in the urine 

2 Changes in the respiration — The respiratory 
exchange is not matenally altered m fever, the 

CO2 

respiratory quotient remaining the same 


3 Disorders of secretion — All the secretions ex- 
cept the sweat are diminished, and even it is greatly 
disturbed. The saliva is scanty , the gastric juice 
is less abundant and has less digestive power, the 
hydrochloric acid failing and later the pepsin also ; 
the bile is suppressed, and the intestinal secretions 
diminished 

4 Degenerative tissue-changes — {a) The blood is 
generally more fluid and coagulates more slowly 
Its albumen and respiratory capacity are diminished. 
Its urea and extractives are increased, the former 
often twice and the latter eight times The red 
blood-corpuscles are diminished, and there is some- 
times an abundant leucocytosis, due however to the 
cause of the fever and in no way dependent on the 
fever itself (^) The muscles lose glycogen and 
weight, and may degenerate, {c) The amount of fat 
diminishes {d) The kidneys are congested and may 
degenerate They allow albumen to filter through. 
{e) The liver loses glycogen, and bile-secretion is 
diminished or suppressed Functional troubles 
arise, e g ammonia is not transformed into urea, 
which is 40 times less toxic Degenerations occur. 
(t) The heart suffers like the muscles. It loses 
energy, and other changes occur, (g) The body 
loses weight This vanes in amount with the 
cause of the fever, with the treatment, and with the 
diet It sometimes begins early and increases until 
defervescence sets m, sometimes late as in typhoid 
fever, being scarcely noticeable before convalescence. 

Production of fever* — The muscular and glandular 
degenerative changes are to be looked upon as 
chiefly due to the toxins circulating m the blood. 
Simple hyperthermia if pronounced can cause 
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granular and fatty changes^ but not others. De- 
struction of tissue is obviously going ori. The loss 
of nitrogen shows that albumen is being used up, 
not the free albumen but the fixed organic albumen 
of the tissues. The needs of the body compel it to 
feed upon its own proteids and fats, the nitrogen 
being discharged by the kidneys, and the carbon by 
the lungs. The process closely resembles that which 
occurs in starvation, and probably runs parallel 
with it at first, but later, owing to the continuance 
of the high temperature and defective nutrition, 
it may become exaggerated, finding the tissues 
now less stable and less able to resist the demands 
made upon them. This generates increased pro- 
duction of heat. Heat-pr^uction in health tends 
to exceed rather than fall short of the needs of the or- 
ganism. This excess becomes more marked in fever, 
and if there be no increased loss, the temperature 
must rise. It is obvious that the temperature may 
rise either through (i) increased heat-production, 
(2) diminished loss, or (3) both combined. The 
first is under the control of the cerebral thermogenic 
centres, the second under that of a system of vaso- 
motor and secretory nerves connected with centres 
in the medulla. In health when an increase of 
heat occurs from any cause, the second mechanism 
at once comes into play, and by an increased loss 
maintains the equilibrium of temperature. In fever, 
on the other hand, when a similar increase occurs 
through the action of the thermogenic centres or 
otherwise, the nerves and centres which preside 
over, it may be, both mechanisms, but certainly 
over the second, become capable of only partially 
lesponding to abnormal impressions, and hence are 
no longer able to discharge their function efficiently. 
Thus in the initial stage of a fever which begins 
quickly, the skin often becomes pale from spasm of 
the cutaneous vessels, although even before this pallor 
is seen the internal temperature has been rising, as 
evidenced by the rectal temperature and the in- 
creased excretion of urea and carbon dioxide. The 
temperature continues to rise, partly owing to the 
increased production of heat, and partly owing to 
diminished loss from the skin causing hotter blood 
to return to the interior. The difference between 
the external and internal temperatures sometimes 
reaches even i8°F. The regulative mechanism fails 
to act, or acts only very imperfectly. The sensation 
of cold upon the skin reflexly stimulates the sensory 
nerves, and this, along with the hot internal blood 
stimulating the muscular centres, causes the rigor. 
The muscular spasms constituting the rigor produce 
heat which wanns the skin, and the rigor ceases. It 
may easily he provoked anew by ag^in exposing the 
skin to cold. The nature of the poison which starts 
the fever has much to do with the cutaneous vascular 
spasm, as it is more marked in some diseases, e.g. 
malaria, than others. After a time, generally when the 
acme is reached, the increased internal temperature 
a^upon the vaso-dilatator centres, causing a dilata- 
tion of cutaneous vessels and hence increased loss ; 
hut owing to its failure to act on the sweat centres, 
this increase is not great. Its effect is often seen by the 
fidls which follow upon its being temporarily put in 
action. The continuance of the increased heat-pro- 
duction is due to the primary causal toxin circulating 
in the blood and affecting both the thermogenic 
omtres and the metabolism of the tissues, l^en 
this toxic action ceases, the increased heat-produc- 
tion ends, the mechanism regulating loss becomes 
lit^Ottablished, and the fever ceases. 


Causation of fever , — All substances capable of 
acting on the heat-producing or regulating mecha- 
nism may cause fever. Their action will vary with 
the dose, mode of administration, and the subject. 
They may be divided into 3 groups, the inorganic, 
the organic, and the microbic. The first group has 
few members, e.g. the intra-venous injection of 
distilled water and the exhibition of phosphorus. 
The second group has many members, e.g. strych- 
nine, eserine, cocaine, caffeine. If blood or serum 
or fibrin-ferment be injected into the circulation, 
fever results. Extracts of organs and the urine, 
particularly night-urine, have a similar effect. 
These may be called hetero-intoxications. In 
chlorosis there is often fever which can be explained 
by the gradual destruction of the red blood-cells. 
The same thing is seen to follow their rapid 
destruction in paroxysmal haematinuria. Again, 
severe fractures and contusions are sometimes 
followed by fever, caused by the absorption of the 
blood effused or of the debris of cells, for it is possible 
that all cells contain pyrogenetic substances. These 
are instances of auto-intoxication. Again, some of 
the albuminous products of digestion, e.g. albumose, 
especially deutero-albumose, have much pyrogenetic 
power ; but the most frequent causes of fever are 
undoubtedly the toxins produced by bacteria. We 
need not stay to enquire if they are in any way 
similar to these digestive products, but it may be 
mentioned that a deutero-albumose has been ex- 
tracted from tuberculin upon which its pyrogenetic 
property largely depends. Bacterial toxins differ 
from purely chemical toxins in generally showing 
an incubation-period and in acting usually in 
infinitesimally small doses. 

Clinical types of fever. — (l) Continuous, in which 
the fever exists for some time at a fixed level. (2) 
Remittent, in which successive rises are followed 
by falls which do not reach the normal. (3) Inter- 
mittent, in which the falls do reach the normal. 
(4) Relapsing, in which the apyrexial periods are 
more prolonged. {5) Specific, due to the action of 
a special germ. These terms are not of much use. 
There are still other t^pes which might be men- 
tioned, such as hystencal and urethral fever, and 
they probably belong to the category of simple 
hyper^ermias rather than to true fevers in which 
the pyrexia is caused by some poison circulating in 
the mood. 

The rdle of the increased temperature and nutri- 
tive changes in fever . — The rise of temperature is 
the expression of the reaction of the organism to the 
cause, and is produced by its exerting its powers ot 
defence against that cause. If excessive it is hurtful, 
as all reactions may prove, however good they may 
be in themselves. Severe simple hyperthermia is 
dangerous, and severe toxic hyperthermia is still 
more so ; but slight or moderate pyrexia is not so. 
It increases phagocytosis and the bactericidal powers 
of the serum, and hence favours the destruction of 
microbes and the elimination of their toxins. 
Moderate pyrexia is therefore a good thing. Need- 
less to say, no hard line can be drawn. Individual 
peculiarities must be studied, for what is moderate 
in one may be severe in another. The amount of 
general disturbance may be taken as a guide, but 
experience will prove the best guide of all. The 
nutrition is modified not only (mring the disease, 
but for a long time afterwards. Weak infeints often 
become vigorous after febrile states, and increased 
nutritive power is often seen after typhoid fever. 
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The funcUmen^tal rdle of fever is then probably a use- 
ful and protective one. 

Thi treatment of fever, —'IY iq number of thera- 
peutical agents against fever at present before the 
profession is very large. They may be divided into 
two great groups — I Those which act upon the 
agents causing the fever II Those which act 
simply on the temperature. The first alone contains 
true remedies against fever. Unfortunately it 
includes but a small number, practically three 
namely (i) quinine in malana, (2) salicylic acid in 
acute rheumatism, and (3) the antitoxins of which 
the best known and most valuable up to the present 
is that of diphtheria There are both hope and pro- 
spect that this rational class of remedies will be 
extended in the future The second great group 
combats the temperature merely, and should generally 
be employed only when it has become severe 
Moderate fevers do not scientifically reqmre treat- 
ment unless the first group of remedies is apphcable, 
for beneficial processes should not be checked 
Among the best known members of the second group 
of remedies are antip)nrine, phenacetin, antifebnn, 
and thallin {see Antipyretics). They all act in the 
same way, and lower the temperature by increasing 
cutaneous loss, both through radiation and sweat- 
secretion Quinine and salicylic acid ha\ e a similar 
action, so have all quickly diffusible stimulants such 
as alcohol and ether, as well as all lotions, douches, 
cold spongmgs, the wet pack, rubbing the skin with 
ice, and baths The cold bath is at once the most 
characteristic and powerful of the whole group It 
IS the method par excellence of combating the 
hyperpyrexia of rheumatic fever, and either it or 
some of its modifications may prove very valuable in 
many cases of pyrexia The cold bath has proved 
of great service also in typhoid fever It acts by 
first constricting the cutaneous blood-vessels and 
increasing the internal temperature then follows re- 
action, — the cutaneous blood-vessels dilate, sweating 
occurs, and the internal temperature falls Its effects 
may be continued by the subsequent administra- 
tion of quinine, antipyrine, or any others of the anti- 
thermic remedies above mention^. See Tempera- 
ture, Thermometer, Antipyretics, Cold, 
Therapeutic uses of , Febrifuges 

RFC Leith. 

FIBRILLATION, Muscular — A localised 
quivering or flickering of muscular fibres See 
Motility, Disorders of 

FIBRINOUS CONCRETION. — See Con- 
cretions 

FIBROID DEGENERATION — A morbid 
change which consists in the substitution of a tissue 
somewhat resembling fibrous tissue for other struc- 
tural elements; some pathologists consider this 
change to be of the nature of a degeneration. Su 
Degeneration ; and Fibrosis 

FIBROID PHTHISIS. — Anamegivento certain 
cases of phthisis in which a considerable development 
of fibrous tissue occurs in the lungs See Phthisis 

FIBROMA — A form of tumour composed of 
fibrous tissue. See Tumours. 

FIBROSIS. — Synon. ; Sclerosis, Cinthosis, 
Chronic InterstitiAl Inflammation. 

Bbpinitxon. — Until within the last few years the 
presence of an increased amount of fibrous connective 
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tissue within the different organs of the body when 
not referred to as a chronic ^itis * has been de> 
scnbed either as a ‘ sclerosis ’ or yet more commpnjy 
as a ‘cirrhosis.* Of these latter terms, both are 
oblique and therefore unsatis&ctory Tissues the 
seat of increased development of connective tissue 
are, it is true, in general of a firmer consistence, but 
hardening, or sclerosis {(niKiipds, hard)* may be due 
to other causes. So too the great laying; down of 
fibrous tissue in the liver may be associated with 
the development of a characteristic bright yellow 
appearance, or arrhosis^ of that organ {KippSsf 
yellow) ; but a similar yellowing rarely accompanies 
the mcreased interstitial deposit of fibrous tissue m 
other or^^ns. With regard to the term chronu 
interstitial infiammationy while in the majonty of 
cases we reco^ise that the undue development of 
fibrous tissue is brought about by the reaction to 
irritation, we cannot be certain that such inflamma- 
tion IS the one sole efficient cause in every case ; thqre 
are cases in which we must assume some other cause. 
Hence, even if it be open to the charge of being 
mongrel, the word Fibrosis recommends itself as the 
most direct, unassuming, and self-explanatory term to 
indicate and include ^ those conditions m which 
there is a relative increase in the amount of white 
fibrous connective-tissue m any organ or r^on of 
the body 

Anatomical Characters — Fibrosis may be 
either localised or generalised^ either confined to one 
small portion of an organ or affecting an organ or 
tissue throughout its extent , it may take the place 
of cells of higher order, and, doing this, lead to no 
increase in the bulk of a tissue {substitution’ or re- 
placement-fibrosis)^ or there may be growth of con- 
nective tissue in excess so that the bulk of a tissue 
or organ is increased {productive fibrosis) It is not 
always easy to distingmsh between these two forms, 
for, more especially where the new connective 
tissue is developed in consequence of frank mflamma- 
tory disturbances, that tissue as it grows old under- 
goes contraction, so that a productive fibrosis which 
in its early stages leads to increase in the size of a 
part may in later stages, with this contraction, 
bring about an actual shrinkage of an organ. In all 
cases, however, we recognise the presence of an 
increased amount of connective tissue in the affected 
part 

With reference to the ongin of this connective 
tissue it may be stated as the general opimon, amved 
at after many years of observation and controvert, 
that the new-formed fibrous tissue is developed from 
the fixed tissue-cells of the region in which it shows 
Itself There are, it is true, well-attested observa- 
tions upon certain lower vertebrates which appear 
to prove clearly that in them, at times, wanaenng 
cells can come to rest in inflamed areas and gradually 
assume the characters of fibroblasts, or young con- 
nective-tissue cells, but this transformation has not 
been proved as yet m man or the higher vertebrateiL 
On the contrary the appearance of nuclear division 
in the fixed cells at the boundary of inflamed aress, 
and the fact that new tissue is always formed in 
immediate connection with pre-existmg tissue, prove 
clearly that it is from this pre-existing tissue and not 
from wandering cells, or leucocytes, that Che new 
tissue in the mam develop. But at the same dme 
we are forced to recogmse the existenoe of Meta- 
plasiot i,e. the transformation, within certain limits, 
of one fbnn of tissue into another* Muscle, tendon* 
yellow dasdc-tissue, and the endoCh^lhun vessels 
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and lymphatics are alU like white fibrous con- 
nective tissue, of mesoblostic origin ; and evidence is 
accumulating that all of these may under abnormal 
conditions gjve rise to this last lowest and simplest 
form. If, for example in what appears to be the 
earliest st^e of cirrhosis of the liver, we find an 
abundant accumulation of small round cells along 
the portal sheaths, and if in later stages these have 
given place to connective tissue, we must not con- 
clude that there has been direct transformation from 
the one into the other. Experimental studies upon 
other regions have proved that these small round 
cells are in the main leucocytes which have been 
attracted to the part during the earlier stages of the 
inflammatory process ; these at a later stage dis- 
appear, by migration, by breaking down, or by 
ingestion by the growing fibroblasts of the region. 
The vessels and framework of the liver are of meso- 
blastic origin, and it is from the mesoblastic cells 
of the organ, not from migrated leucocytes, and not 
from the hypoblastic glandular c'ells of the organ, 
that the new cirrhotic tissue originates. There is 
still much to be learnt concerning the new formation 
and the regeneration of tissues, and it is (|uite 
possible that within the next few years our views 
concerning these matters may be materially widened. 
The above represents what can be advanced with 
safety at the present time. 

The stages of the development of this new fibrous 
tissue are those seen in granulation-tissue in general. 
The cells, at first round or oval with deeply staining 
nuclei and relatively abundant protoplasm, become 
oat-shaped, then spindle-shaped, the nucleus assum- 
ing a similar elongated form ; terminal fine processes 
are given off, forming fibres, while lateral fibres 
are elaborated and separated off from the body of 
the cell. As these changes occur the protoplasm and 
the nucleus become more and more inconspicuous, 
until at last all that can be made out is a flattened 
elongated cell of extreme tenuity lying in a bundle 
of wavy fibrils. This process of fibril-formation under 
the governance of the nucleated cells may well be 
compared vdth the elaboration of the contractile 
substance of the muscle-fibre under the governance 
of the nucleus of the muscle-cell. It must, how- 
ever, be acknowledged that these views concerning 
the development of connective-tissue fibres are not, 
as yet, beyond dispute. Some hold them to be of 
intercellular origin due to a form of coagulation of 
the matrix or ground-substance. 

In not every case of fibrosis do we have this full 
development of white fibrous connective tissue : 
sometimes, as in certain forms of cirrhosis of the liver, 
the new tissue tends to be reticulated, or, as Council- 
man and those working with him have pointed out 
recently, there may be a relatively considerable de- 
velopment of elastic tissue. Further researches are 
necessary to show the relationship between the form 
of connective tissue which develops in certain 
cases and the tendency or lack of tendency to 
undergo contracture, as again the relationship 
between the newly developed tissue and the vessels. 

In all cases of inflammatory fibrosis there is, in the 
wlier st^es at least, what for this low form of tissue 
is a relatively abundant vascular supply : where con- 
tracture occurs, the vessels become narrowed and the 
blood-supply of the region materially diminished. 
This ^nunution, as well as the contraction of the 
new tissue and the pressure thereby induced, tells 
«tp(m the higher cells of the tissue and leads to their 
atrophy* ^ tiiey atrophy, their place is in port 


taken by new fibrous tissue. There is thus a marked 
tendency, for interstitial fibroses especially, to assume 
a progressive and vicious character, to extend even 
after the original cause ceases to be in evidence. 

^Etiology.— In the majority of cases fibrosis 
would seem to be the result of a chronic inflamma- 
tory process — of a reaction to persistent if slight 
irritation, whether mechanical or bacterial in nature. 
But, as already indicated, we cannot in all cases 
recognise that we have to deal with the results of 
inflammation ; stimuli so slight as to be within 
physiological limits, stimuli which can scarce be re- 
garded as irritants or noxae, may, it would seem, lead 
to fibrosis. The following forms of fibrosis may be 
distin^ished according to their causation. 

1. Inflammatory Fibroses. — A. Produc- 

tive.—!. Localised. («) Focal, e.g. the focal area 
of new connective-tissue growth induced by the 
presence of such micro-organisms as produce the 
more chronic forms of infectious granulomata (tuber- 
cles, gummata, &c.). [b) Caj^ular, forming around 

inert dead or foreign material, e.g. around old 
abscesses, necrotic areas, impacted bullets, inhaled 
particles of coal or other matter (pneumo- 
conioses). In all these cases we clearly recognise 
the results of continued irritation of a low grade. 

2. Serous. — The productive fibroses affecting 
serous surfaces secondary to inflammations, and 
whether localised or generalised tending to the de- 
velopment of organised adhesions. 

3. Inter stitiod^ Generalised.— Good, examples ot 
this form are the interstitial pneumonia following 
upon chronic pleurisy, and Hanot’s (hypertrophic) 
cirrhosis of the liver (which the majority of observers 
regard as of infectious origin). The diffuse ‘cir- 
rhotic ’ changes in the liver, lungs, and kidneys 
secondary to, or accompanying, infectious granuloma- 
tous changes in these organs, as again those seen in 
the lungs in advanced cases of anthracosis &c. , may 
also be here included. But, as already stated, while 
these conditions may be regarded as primarily of the 
productive type, there is, more especially in the later 
stages, a marked tendency to coincident replacement- 
fibrosis, the contraction of the new connective tissue 
leading to atrophy of the functional or nobler 
cells, these becoming replaced by fibrous tissue. 
And indeed, while in such cases the fibrosis is 
primarily of the productive type and the organs 
undergo primary enlargement, it is a matter of con- 
troversy at the present time whether conditions such 
as ordinary progressive cirrhosis of the liver originate 
as the result of a primary inflammation, with atrophy, 
of the parenchymatous elements of the organ, or of 
a primary perivascular inflammation affecting, for 
instance, the portal sheaths, the parenchyma becom- 
ing secondanly involved. Taking everything into 
consideration, it would appear correct to classify the 
important conditions of atrophic cirrrhosis of the 
liver, chronic parenchymatous nephritis, and chronic 
indurative pancreatitis, as : 

B. Mixed Fibroses, in which the new tissue 
formation is in part a replacement, in part an over- 
growth. 

C. Replacement-Fibroses.— I. Cicatricial.’— 
Where there is breach of continuity with destruction 
of a certain number of cells, in the absence of infec- 
tive agents, the new reparative connective tissue 
maintains a certain relationship to the amount of 

evious destruction, i.e. does not exceed it : ’ there 

replacement by tissue of a lower order. 

2. Past-necrotic. — fi.) The same is true in cases 
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of complete and sudden necrosis of all the elements 
of a tissue, e.g. in the healing of a simple infarct. 

(ii ) An identical process of fibroid substitution 
followed by contraction is seen in the organisation 
of non -suppurative thrombi • the * dead ’ blood is 
replaced by connective tissue. 

3. Post-atrophtc or Necrobwtic — Where there is 
gradual death of tissue elements, from malnutrition 
or from loss of function, there is a similar replace- 
ment-fibrosis This is well seen in secondary scleroses 
of various tracts in the spinal cord, and here the exact 
substitution of fibrous tissue for white matter is 
peculiarly well marked It is seen also in the inter- 
stitial changes which result from arteno-sclerosis 
Chronic interstitial myocarditis and the so-called 
interstitial nephritis of arteno-sclerosis are mainly 
replacement- fibroses, secondary to malnutrition and 
atrophy of the higher elements of the affected 
tissues 1 e the changes in these higher elements are 
primarily degenerative, the fibrosis (which as tend- 
ing to be reparative may rightly be regarded as of 
inflammatory origin) is a secondary phenomenon 
In addition to these we have to recognise two 
other orders of fibrosis, which may be termed the 
non-inflammatory or functional, and the neoplastic 
II Non-inflammatory or Functional 
Fibroses — Of these the best marked examples are 
to be seen m cases of lymphatic obstruction followed 
by elephantiasis The later stages of myxcedema 
with the resultant subcutaneous fibrous hyperplasia 
may possibly belong to the same category In 
either case the overgrowth of the connective tissue 
cannot be regarded as inflammatory in origin ; it is 
not in any sense a reaction to injury Nor again 
can it be regarded as purely due to increased nutri- 
tion, due to increased bathing of the parts with 
lymph, for so far as experiments can teach, we 
find that increased nutrition alone does not lead to 
tissue-overgrowth But by the increased amount of 
lymph in the affected parts undoubtedly the connec- 
tive tissues are subjected to an increased strain ; and 
it may well be that, just as with muscular activity 
there is increased growth of so dense a tissue as 
bone, particularly at the regions of muscular origin 
and insertion, so, here, increased pull upon or dis- 
tensile force acting upon the connective tissues, 
when associated with adequate nutrition, acts as the 
effective cause m inducing hyperplasia of these 
tissues The fibrosis (rarely extreme) which in the 
liver and elsewhere accompanies moderate grades of 
venous congestion (not being seen in extreme grades) 
IS apparently of the same class, as possibly is the 
thickening of the arterial intima in ordinary 
arteno-sclerosis In this last disease it is now 
generally admitted that the pnmary disturbance is 
a local weakening of the middle coat {see Arteries, 
Diseases of) As a result of the weakening and of 
the pressure within the artery, the wall tends to 
bulge outwards j in other words, with the bulging a 
strain is exerted upon the endothelium and mtima 
in general, and now follows a proliferation of the 
intima with consequent localised fibroid thickening, 
which differs from ordinary granulation-tissue m 
being originally devoid of blood-vessels 
III. Neoplastic Fibroses — Fibromata* — As 
these tumours are localised fibroses they hiive to be 
included in our consideration 6f this subject The 
boundary-line between these and the products of 
inflammation is very obscure, or more truly would not 
seem to exist. Certain forms of localised fibromata, 
as, for instance, the true ckelotds^ owe their origin 
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to initation or injury. We must admit that irritation 
IS not here the only factor. Associated with it there 
is what, in the absence of fuller knowledge, we must 
describe as an idiosjmcrasy on the part of 3 ie connec- 
tive tissues of certam individuals to proliferate 
beyond phjrsiological limits. In other tumours, the 
true fibromatay we have not as yet recognised the 
existence of a primary noxa They may originate 
from simple connective tissue, or, as a study of 
uterine fibromata and fibromyomata seems clearly 
to indicate, certain forms originate from modified 
mesoblastic cells of higher order, which m the 
course of excessive proliferation revert to a simpler 
type J G. Adam I 

FICUS UNGUIUM {ficusy a fig , unguiSy a nail). 
A disease of the posterior wall of the nail See 
Nails, Diseases of 

FI DERIS, in Switzerland — Chal>beate waters. 
See Mineral Waters 

FIFTH NERVE, Diseases of.-The fifth or 
trifacial nerve {nervus trigemtnus)y the largest of 
the cranial nerves, arises by three roots {a) an 
ascending sensory root whose fibres can be traced 
as far down as the upper cervical region ; {b) a motor 
root situated in the pons Varohi, and {c) a descending 
root, arising from cells in the Sylvian grey matter at 
the level of the anterior corpora quadngemina, which 
also contains motor fibres The nerve reaches the 
surface of the brain by passing through the middle 
cerebellar peduncle, and there consists of a sensory 
and motor portion, the sensory fibres passing through 
the Gasserian ganglion, and being distributed to the 
face and a portion of the head The motor portion, 
much the smaller, is physiologically independent of 
the ganglion, and supplies the pterygoid, masseter, 
buccinator, temporal and probably the tensor 
tympani, tensor palati, anterior belly of digastnc, 
and mylohyoid muscles The two first divisions — 
the ophthalmic and superior maxillary — are entirely 
sensory, and proceed from the ganghon The third 
or inferior maxillary division proceeds also from the 
ganglion, and is joined by the motor portion after 
its emergence Lesions of this nerve cause disorders 
of sensation, motion, and nutrition or secretion, 
according to the anatomical position and extent of 
the injury 

The affections of the fifth nerve may be considered 
in the following order : — 

I. Trlfhclal Neuralgia — Neuralgia may affect 
one or all of the three divisions of the nerve. It is 
fully described under the head of tic-douloureux. 
See Tic-Douloureux 

2 T rifaclal Aneesthesla — Anaesthesia of the 
trigeminus, usually unilateral, may be dependent 
either upon (a) central lesion or upon ( 3 ) peripheral 
lesion 

{a) Central lesion —Hemiplegia from haemorrhage, 
softening from thrombosis, tumour, or other coarse 
affection of the intracranial nervous tystem, is usually 
accompanied by some anaesthesia in the district 
supplied by the trigeminus, arising probably from 
interference with the integrity of the fibres of origin 
of the nerve m their cenM course. The anaesthesia 
usually occurs on the same side of the body as the 
paralysis of motion, and therefore opposite to the 
seat of lesion. This is always the case when the 
lesion occupies a position above the pons Varolu. 
In disease of the pons Varolii, however, the loss of 
sensibility may involve both halves of the fece. 
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although it usually affects the same side as that upon 
which the limbs are paralysed, and opposite that 
upon which the seventh and sixth nerves (when 
cither or both of them are involved) are affected. 

In cases of apoplexy, the anaesthesia is usually vtxy 
imfjerfect, and not sharply defined. It is short-lived, 
lasting from a few hours to days ; but in certain 
cases it may continue, and even outlive the motor 
paralysis with which it is conjoined. 

Intracranial tumours may produce more persistent 
anaesthesia, either by immediate destruction of 
sensory fibres or, indirectly, by the cerebral enlarge- 
ment, due to their growtn, causing compression of 
the fifth nerve as it traverses the floor of the skull. 
Anjesthesia in the district of the fifth nerve is some- 
times noticed in cases of tabes dorsalis. In such 
circumstances it is usually bilateral and probably of 
nuclear origin. 

( 3 ) Peripheral lesion , — Anaesthesia dependent 
upon lesion of the trigeminus in its peripheral course 
is a symptom of serious moment, which it is impor- 
tant to distinguish from that of central origin ; and 
this may be accomplished by noting the following 
points : — The degree of peripheral anaesthesia far 
exceeds that which obtains in cases owing their 
oririn to a central cause. It is much more complete, 
and may involve, which the latter does not, trophic 
and vaso-motor complications. Its extent varies 
according as the trunk of the nerve, including the 
Gasserian ganglion, is involved ; or only one or two 
of its branches. Should the main trunk be affected, 
there is more or less complete anaesthesia of one side 
of the face and part of the ear, conjunctiva, cornea, 
nostril, mouth, half the tongue, the gums of the 
same side, and a part of the palate. If the con- 
junctiva be touched with the finger, there is no 
reflex contraction of the eyelids. A glass from 
which the patient drinks seems to him as though it 
were broken, for he feels the material on the sound 
side and not on the affected side. The skin of the 
face is cool, and may be somewhat oedematous, and 
purplish in tint. After a few days, if the cause 
persists, and if care be not taken to wevent injury 
to cornea and conjunctiva, the eye on that side looks 
dry, glazed, and congested j the cornea becomes 
cloudy, and in time sloughs and perforates, the 
conter^ts of the eyeball escaping to a varying extent, 
so that the organ is destroyed. There is dryness of 
the nostril on the affected side, and irritant substances 
applied to it fail to produce sneezing. Atrophy of 
the mucous membrane may in course of time lead to 
loss of smell on the affected side. Taste is lost on 
that side of the tongue, except sometimes at the 
base, which is supplied by fibres which run in the 
glosso-pharyngeal nerve. The salivary secretion is 
diminished. In time there may be bleeding from 
the gums and ulceration of the mucous membrane. 
Should the lesion exist upon one of the three divisions 
of the trigeminus, the anaesthesia will be found 
limited to the district supplied by that division. 

The nature of the lesion must be determined by 
the examination of concomitant conditions. It 
may consist either in caries of the bone, neoplasm, 
aneurysm, or meningitis, acute or chronic. What- 
ever be the active cause by which the nerve is 
damaged, the effects will be the same : pressure 
upon, and disorganisation of the nerve-fibres will 
result in the disorders described — sensory, motor, 
trophic, and vaso-motor. In such circumstances, 
or more of the other cranial nerves are usually 
Affected coinddently. In tubercular meningitis, the 


DISEASES OF 

fifth nerve is shown to be paralysed (along with 
others traversing the floor of the skull) by the con- 
junctivitis and keratitis so often present in advanced 
st^es of the dise^e. 

Treatment. — Syphilitic gummata on the floor 
of the skull, developed either in the membranes 
of the brain or in the nerve itself, are so frequently 
the cause of the disorganisation of the fifth nerve 
which gives rise to anaesthesia, that in all cases 
it is right — unless some other explanation is evident 
beyond all doubt— to bear in mind the possibility of 
such a cause, and to prescribe accordingly without 
delay. From lo to 20 grains, or more, of iodide of 
potassium should be administered every four hours. 
Should there be a gumma pressing upon the trunk 
of the nerve, this treatment will probably have the 
effect of bringing about a rapid amelioration, and, 
in many cases, supposing it has been applied early 
enough, a complete cure. It is evident that, as 
regards other causes, there is no particular indication 
for treatment, which must be adapted to the special 
circumstances of the case. 

3. Trifacial Hyperalgesia. — Hyperalgesia 
may accompany or precede neuralgia of the fifth 
nerve. It may also precede facial anaesthesia when 
this is due to neuritis. There are varieties in the 
degree of this hyperalgesia. It is sometimes so 
severe that the slightest touch occasions pain. The 
face cannot then be washed in the ordinary way, 
but the patient has to take a piece of sponge 
or wetted rag and cautiously dab the skin with it. 
Sometimes it is described as a feeling of soreness 
only when the hand is passed over the face. In 
either case the condition is accompanied by diminu- 
tion of the tactile discrimination in the part. In 
mimetic spasm of the seventh nerve, there is often 
hyperalgesia in the region of one or more divisions 
of the fifth, and the lesion is then doubtless con- 
nected with the deep origin of this nerve. In 
blepharospasm it will often be found, if the face 
be carefully examined, that pressure with the finger 
at some point will check the spasm. Subcutaneous 
division of a twig of the fifth (or afferent nerve) 
at this point will often bring about a cure of the 
affection. The supra-orbital or subcutaneous malar 
are the nerves most commonly in fault. 

Photophobia is referable to hyperalgesia of the 
branches distributed to the conjunctiva. 

4. Motor Disorders. — Affections of the motor 
root of the fifth nerve are either (a) of a spasmodic ; 
or (^) of a paralytic character. 

(fl) Spasm , — Spasm of the muscles supplied by 
the trigeminal nerve may be tonic or clonic. 
In trismus, or ‘locked jaw,’ the teeth are clenched 
together by the tonic contraction of the masticatory 
muscles, which can be felt tense to the touch. 
According as the muscles are involved generally, or 
only partially, the lower jaw will be fixed in a 
symmetrical position, or be pulled over to one side, 
or advanced or receded. Clonic spasm of the same 
muscles is observed in various convulsive disorders ; 
and slower movements of a horizontal character 
constitute the grinding of teeth sometimes indicative 
of cerebral disease. 

Trismus may either be one s3rmptom 6f tetaqus 
{see Tetanus), or it may occur by itself, and then 
it either arises from cold or if of reflex origin, 
from irritation of the sensory jporaon of the nerve by 
decayed teeth, dentition, or disease of the jaw-bone. 
When its occurrence is epidemic, it is doubtless of 
infective origin. It may be due to the presence of 
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a foreign body, possibly of very small size, lodged 
in the cicatrix ofa wound upon the &ce, or even 
m some distant part of the Dody. Imtation from 
worms IS a possible cause. It is still more commonly 
hysterical. It is possible, though not proved, that 
It may be due to a lesion of the cerebral cortex 
Treatment — When the condition arises from 
cold, the constant current should be allied to the 
contracted muscles. Any source of irritation, 
whether from decayed teeth, or otherwise, must be 
so^ht for, and, if possible, removed or remedied 
The removal of a foreign body will sometimes 
bnng about an immediate cure This faihng, the 
hyp^ermic injection of morphine, in doses of gr. J, 
may be employed, and bromide of potassium given 
internally in doses of 20 grains Wnen the presence 
of worms is suspected, appropnate treatment must 
be employed If the affection be hysterical, some- 
what powerful faradic currents, directed to the 
muscles of the jaw, will scarcely ever fail to open 
the mouth and cure the ailment Hysterical trismus 
cannot be mistaken for dislocation of the jaw, if it 
be remembered that in the latter accident the jaw 
is fixed with the mouth partly open 

(d) Paralysis — Paralysis of the masticatory mus- 
cles IS not very common, but may be observed 
sometimes m cases of bulbar paralysis, or it may 
accompany anaesthesia of the face, and depend upon 
tumour, abscess, aneurysm, or some such coarse 
disease encroaching upon the trunk of the nerve 
within the cranium To test the state of the 
muscles, the patient should be asked to move his 
jaw to and fro laterally, as well as in opening and 
shutting the mouth Any irregularity of movement 
will be evident to the eye, and defective strength or 
absence of contraction m the affected muscles may 
be felt by placing a hand on each cheek, while the 
patient performs movements of mastication In 
unilateral palsy on opening the mouth the point 
of the jaw is deviated towards the paralysed side 
The affection is more often unilateral than bilateral. 
Its importance is bound up with that of the lesion 
which gives rise to it. There is a somewhat rare 
affection in which contraction of the massetem, 
temporals, and pteiygoids is observed to be very 
feeble, and the jaw will drop from inability of the 
muscles to support it, not as a result of true para- 
lysis, but rather from a rapid exhaustibility of 
the muscular system, so that the act of eating 
quickly occasions the appearance of this symptom. 
See Myasthenia Gravis 
As in peripheral affections of the sensory por- 
tion of the nerve, especial attention should be paid 
to the causation, and if this appear to depend upon a 
new-growth, the probability of its syphilitic character 
should be borne in mind, and iodide of potassium 
administered m doses of from 10 to 20 grains, or 
more If these measures fail, the question of 
surgical operation may have to be entertained. See 
Neuralgia ; Tic-Douloureux ; and Nervous 
System, Physical Examination of 

T. Buzzard. 

FI LARI A {Jllum, a thread) — A genus of nema- 
tode worms, not very clearly defined, which 
con^DS a variety of thread-Uke parasites whose 
bodies are of uniform thickness throughout, and at 
least fifty times longei^ than brc^. Under this head 
are often included several human parasites, such as 
the Draeuncuius, or Guinea-worm {Ptlarta medt* 
neftsis), the lung-strongylui (A droncAiaiis), F* V9i- 
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vuluSi F* loa^ F* Bancroftiy m addition to q variety 
of larval or sexuaUy immature nematodes, whose 
genetic relations are only very imperfeptl^ under’ 
stood In the latter category may be plac^ 
towe and Rainey’s entozoon (-F tracheahs), and von 
Nordmann’s eye-worm {F, ocuh-humani or F. 
lentis) ; and the nematode hsematozoa. It may be 
doubted if any of the above-mentioned parasites 
ought to be included in the genus Ftlaruti as under- 
stood by modern helminthologists, but, practically. 
It is still found convenient thus to speak of them 
The Dracunculus will be found described under 
Entozoa ; while the microscopic nematodes mfest- 
ing the blood are considered in the next article. 
See Filariasis Patrick Manson. 

FILARIASIS. — This term is applied to a form of 
helminthiasis characterised by the presence, actual 
or past, of the embryos of certain nematodes m the 
blood 

The name Ftlana sanguinis homtms was applied 
by Lewis to the embtyo filaria which he discovered 
m human blood in 1S72 ; and so long as no other 
similar parasite was found to have its habitat m the 
circulation, the name was appropriate. Recently, 
however, the writer has pointed out that the blo^ 
m certain tropical countries is liable to be infested 
by the embryos of three additional species of filana ; 
It therefore becomes necessary to modify Lewis’s 
original name Observation has shown that the 
filana of Lewis appears m the blood only at night, 
disappearmg from it during the day whereas, of 
the recently discovered species, one of them appears 
in the blood during the day only, disappearmg from 
It at night ; the others, in those individuals m whom 
they occur, are present in the cuculation both durmg 
the day and dunng the night Takmg these facts 
as a basis for nomenclature, the wnter has named 
the four species — 

Filana diumay Ftlana nocturnal Ftlana per- 
Stans i Ftlana Demarquayt (F Ozzardt?). 

Methods of demonstrating embryo filanoe tn the 
blood — Blooid is obtained in the usu^ way from a 
finger-tip , but in looking for filarise, the respective 
bamts of ^e different species must be borne m mind. 
Thus, if search is to be made for Ftlana dtuma, 
the blood should be drawn between the hours of 
ham and 6 p m. ; if for Ftlana nocturnal be- 
tween 9 P.M. and 6 A.M ; if for Ftlana perstans 
or for Ftlana Demarquayt^ it may be drawn at any 
hour of the day or night. 

To study the movements of the filanse, ordinary 
preparations of freshly drawn blood must be used ; 
but to warrant a positive opinion as to the absence 
or presence of embryos in the circulation, and for 
purposes of enumeration, a larger ouanti^ of blood 
than can be dealt with rapidly in me orainary way 
must be searched. The followmg is a good plan. 
Spread about half a drop of blo<M on a slide m a 
uniform layer over an area of one square inch and 
allow It to diy. The slide may be stained and 
examined at once, or stored away tiU such time as 
may smt the observer’s convenience. All that is 
necessary to demonstrate the filansem such slides, do 
matter how old they are, is to immerse them, fiir an 
hour or so in a weak solution of eosin, or a 
weak solution of fuchsin or other aniline dye (one 
drop of the saturated adcohoUc solution in an ounce 
of water), then wash and mount them. So prepared, 
the filame and white blood-oorpusdes are stained, 
while the colour of the red blQM-cmrpasdes is dis- 
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charged. To demonstrate the sheath, shape, and 
structure of the filarise, make a thin film of blood, 
dry, fix in absolute alcohol, and stain in weak 
hsematoxylin. 

No matter how prepared, the slides ought to be 
scrutinised in the first instance with a very low ob- 
jective-one inch is sufficient — and every part of them 
examined. A quick-travelling mechanical stage is 
of great assistance in this, and ensures thoroughness. 
When a filaria is found it can be centred and 
examined with a quarter-inch or higher objective ; 


like an alimentary canal, or any definite internal 
structure, be made out. 

As far as is at present known, the points of con- 
trast in the species are as follows : — 

I. Filaria diuma{^g. ib), — The free hsematozoal 
embryo of a species of filaria, the mature form of 
which is still unknown. Excepting that it enters 
the circulation during the day, this blood-worm 
resembles very closely in size, form, and habit the 
now familiar Filaria nocturna. The peculiarity in 
periodicity referred to is, doubtless, an adaptation 


FtG. t 



(a) Filaria nocturna r. 
300 . — I. Measures s*;,- in. 
oy rho in., or there- 
abouts. 2. Is provided 
with a coarser sheath. 
3. Caudal end tapers 
CTadually for about one- 
fifth of the entire length 
of the animal, and ter- 
minates in a sharp, or 
nearly sharp point. 4. 
Cephalic end is rounded 
off, and has obscure oral 
movements of a pouting 
character, 5. Tongue- 
like organ relatively mi- 
nute, 6. Appears in the 
blood at night, disap- 
pearing during the day. 
7. Has a wriggling, but 
no locomotive, move- 
ment. 8. Most speci- 
mens have a well- 
marked granular-look- 
ing aggregation about 
the middle of the body. 


{b) Filaria diuma x 300. 

1. Measures ,"5 in. by 

in., or thereabouts. 

2. Is provided with a 
very delicate sheath. 

3. Caudal end tapers 
gradually for about one- 
nfthof the entire length 
of the animal, and ter- 
minates in a sharp, or 
nearly sharp, point. 4. 
Cephalic end is rounded 
off, and has distinct oral 
movements of a pouting 
character. 5. Tongue- 
like organ relatively 
minute. 6. Appears in 
the blood during the 
day, disappearing dur- 
ing the night. 7. Has 
a wriggling, but no loco- 
motive, movement. 8. 
Most specimens have a 
faintly marked gr.anu- 
lar-looking aggregation 
about the middle of the 
body, but in none is it 
very well marked. 


(c) Filana Demarquayi. 
X ^00 —I. Metisures 
T^in. by ij’Bi,in , or 
thereabouts. 2. Has 
no sheath. 2. Caudal 
end tapers for about 
one-fifth of the entire 
length of the animal 
to a very sharp point 4. 
Cephalic end rounded. 

5. Tongue-like organ 
has not been observed. 

6. Observes no perio- 
dicity, 7. Has a loco- 
motive as well as wrig- 
gling movement. 


{d) Filaria Os- 
zardi O') and 
Filaria per^ 
stans X 300. 
The Filaria Oz- 
rardiinsizeand 
habits closely 
resembles F 
Demarquayi, 


{e)Filaria Persians x 300. 
I. Measures xin i**- 
by Thz in., or there- 
abouts. 9. Has no 
sheath. 3. Caudal end 
tapers more gradually 
for^ two-thirds of the 
entire length of the ani- 
mal, and is abruptly 
truncated where it has 
tapered to about one- 
third of the diameter of 
the thickest part of the 
body. 4. Cephalic end 
is either conical or trun- 
cated, p-assing from one 
form to the other rapidly 
by a peculiar jerking, 
extruding and retract- 
ing, movement. 5. 
From time to time, a 
minute tongue-like or- 
gan is rapidly protruded 
and withdrawn at the 


extremity of the cepha- 
lic end. 6. Observes no 
periodicity. 7. Has a 
locomotive as well as a 
wriggling movement. 
8. No granular appear- 
ance. 


but it must not be forgotten that, in the first instance, 
only very low powers are suitable for searching. 

The four species of embryo Filarise sanguinis 
hominis closely resemble each other. As seen in 
recently drawn blood, they are long, slender, grace- 
fully formed, transparent, colourless, snake-shaped 
organisms, which for hours continue in a state of 
great activity, wriggling and twisting about on the 
slide like a wounded earthworm, or an eel on a 
hook. After a time movement gradually slows 
down ; but by a little management in preventing 
drying of the slide, the parasites can be kept alive 
for five or six days. In none of them can an3rthing 


to the habits of its intermediary host. There is 
some reason for supposing that Filaria loa — a para- 
site living in the connective tissues, and sometimes 
showing itself underneath the conjunctiva in negroes 
—is the mature form of Filaria diurna ; the 
geographical distribution of both, as far as our know- 
ledge of this extends, is the same, and the undoubted 
embryo of Filaria loa resembles Filaria diurna in 
shape, and possibly in size ; and, moreover, a patient 
of the writer’s, who at one time had a Filaria loa 
under his conjunctiva, later was found to have 
Filaria diurna in abundance in his blood. The 
parasite seems to be confined to the tropical zone of 
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Africa, more especially to the west coast (Southern 
Nigeria) Future observation is likely to show that 
a large proportion of the inhabitants of these districts 
are affected with this worm, and it is likely that in 
a proportion of instances some pathological condition 
may be traced to them As yet our information on 
these points is much too fragmentary to warrant 
even speculation 

2 Ftlarta nocturna (fig la) — The free hsemato- 
zoal embryo of Ftlarta Bancroftt Wc owe the 
first notice of this parasite to Demarquay, who, in 
1863, found numerous specimens of what, consider- 
ing the circumstances of the case, must have been 
Ftlarta nocturna^ in the contents of a lymphous 
tumour of the thigh Later, in 1869, Wucherer m 
Bahia, and, quite independently, in 1870, Lewis in 
Calcutta, found the same parasite in chylous urine 
It was not, however, until 1872, when Lewis showed 
that the normal habitat of this embryo worm was 



FiG.^ 2 — Ftlarta noc- Fig 3 — Anterior end of 
tutna X 300 (From a mature Ftlarta noc tur- 

mitro photograph ) «« x 100 

the human blood, that the discovery excited much 
interest 

In the first issue of this Dictionary Lewis described 
the Ftlat ta satigutnis ho??tmts nocturna as follows 
* Its average length is " ( = o 34 mm ) , its breadth 
( = 0 007 mm ), or about equal to the diameter 
of a red blood-corpuscle It is enclosed in a trans 
parent tubular sac, within which it can be seen to 
alternately contract and elongate itself This sac is 
extremely delicate and translucent, and may some- 
times, when the worm has shortened itself more 
than usual, be seen collapsed and folded like a 
ribbon, and the next moment be instantaneously 
straightened again, by the extension of the filana to 
Its ordinary length After death the worm may 
occupy either the entire length of the tubular sac, 
or be so contracted as to leave the tube empty at 


one or both ends, as may be observed in the wood- 
cut (fig 2) ’ 

As no sign of growth or of reproductive organs is 
distinguishable in this the hicmatozoal stage of the 
parasite, it is evident — and this was early recognised 
— that these blood-worms are the immature 
young of parasites which must exist in a sexually 
mature form elsewhere in the tissues of the human 
host, and in intimate relationship with the circula- 
tion In 1877 Lewis found two living specimens — 
a male and a female — in the diseased tissues of a 



Fig 4 — A portion of the mature Ftlarta nocturna^ showing 
uterine tubules filled with ova in various stages of develop- 
ment also the intestinal tube x 100 

naevoid elephantiasis of the scrotum Late m tne 
previous year Bancroft, in Brisbane, found several 
mature females in a ‘ lymphatic ’ abscess of the arm, 
and also in ‘ an encysted hydrocele of the cord ’ 
The latter were carefully examined by Cobbold, and 
the parasite was named by him Ftlarta Bancroftt 
Since that time the mature Ftlarta Bancroftt has been 
found in India, China, Brazil, British Guiana, and, 
as an imported parasite, in England It is a long 
thread-like worm, about the thickness of a horse- 
hair, of a white colour and firm consistence, and 



Fig 5 — Ova and embryos of Ftlarta noctuTna x 300 

exhibits considerable activity, and a remarkable 
tendency to coil Cobbold described the female as 
follows ‘ Body capillary, smooth, uniform in thick- 
ness Head with a simple circular mouth, destitute 
of papillae (fig 3) Neck narrow, about one third 
of the width of the body Tail of female simple, 
bluntly pointed , reproductive outlet close to the 
head , anus immediately above the tip of the tul 
Length of largest females 3| m , breadth ’ In 
the female the utenne tubes are packed with ova in 
all stages of development (figs 4 and 5) Lewis 
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gives the measurememt of these, in which the 
embryos are distinctly visible, as by In 

a fresh specimen of the filaria examined by tne writer 
the largest ova gave slightly greater measurements, 
and he saw that towards the vaginal end of the 
uterine horns the embryos lay outstretched, and that 
in the vagina they had very much the appearance 
they have in the blood, proving that under normal 
circumstances the parasite is viviparous. The 
dimensions of the male worm, usually found in close 
association with one or more females, are consider- 
ably smaller (length 3*86 c.m., breadth 0*12 m.m.). 
The tail is generally arranged in a close spiral— like 
the tendril of a vine, the extreme tip being sharply 
incurved. The anus opens a short distance above 
the tip of the tail, and from it two chitinous spicules 
protrude, one of them being long, the other short. 

It is now known that the parent-worms live 
together in the lymphatics ; that the embryo while 
in uteroy by dint of vigorous movements, stretches 
its chorionic envelope to form the long tubular sheath 
in which it lies extended, as we see it in the blood 
and lymph, and that, after this stretching of the 
chorion IS complete, the embryo is borne into the 
lymph-stream, which carries it throi^h the glands, 
along the thoracic duct, and thus into the blood. 
Under ordinary circumstances of health and habit 
the hseraatozoon cannot be found in the blood during 
the day, but at evening it appears there. At first 
only a veiv few can be found ; as night advances 
their numoers gradually increase; about midnight 
they attain their maximum— -in some cases as many 
as 500 may be found in a single drop ; after this 
they gradually diminish up to about 8 or 9 a.m., 
when they disappear for the day. An attack of fever 
may disturb this periodicity, and Stephen Mackenzie 
has shown — and his observations have been abun- 
dantly confirmed — that by causing the subject of 
filaria infection to sleep during the day and keep 
awake during the night, the habit of the embryo 
parasite in his blood is correspondingly changed : 
It then appears, contrary to its normal habit, in the 
blood during the day, and disappears from it at 
night. 

This singular periodicity is, apparently, an adapta- 
tion to the nocturnal habits of the female of par- 
ticular species of mosquito, which imbibe with the 
blood the young filaria, and act as its intermediary 
hosts. Transferred to the stomach of the mosquito, 
the filaria first casts its chorionic envelope, and then 
bores its way into the thorax and thoracic muscles 
of the insect. Here it undergoes a remarkable 
metamorphosis, eventuating in its becoming pos- 
sessed of an alimentary canal, a circumcaudal circle of 
three papillae, and greatly increased size, power, and 
activity. This metamorphosis takes about sixteen 
days to complete. The filaria then quits the thoracic 
muscles and, travelling forward, lodges for a time in 
the head of the mosquito, finally passing into the 
proboscis, by which channel it is to be presumed it 
enters a human host when the insect next proceeds 
to feed on such. 

Geographical Distribution. — Filaria noc- 
tuma has been found in most tropical and subtropical 
countries in which it has been properly looked for. 
Its epct geographical distribution as an endemic 
parasite is doubtless in keeping with the geographical 
distribution of the p^cular spedes of mosquito 
subserving its interests as intermedia^ host;^^t, 
filaria may live for many years m the tissues 
of its human h<»t, it is frequently brought by 


travellers from tropical and other countries to colder 
latitudes. 

PATHOtOOlCAL RELATIONS.— Chyluria, Dsevoid 
elephantiasis or lymph-scrotum, chylous dropsy of 
the tunica vaginalis (variously termed chylocele, 
lymphocele, ealactocele), varicose and indurat^ 
inguinal glands, chylous ascites, recurring orchitis, 
certain kinds of abscess occurring in the limbs, 
especially in the thighs and groins, lymphangitis, 
and lymphatic fever, are almost invariably accom- 
panied or preceded by the presence of the filaria in 
the blood, or in the lymph, or in both. The associa- 
tion is so constant and so intimate that in 99 
cases out of 100 these diseases may be confidently 
attributed to the filaria, at all events when they are 
of tropical origin. 

Tropical elephantiasis arabum is also attributed to 
the filaria, altnough the parasite is by no means 
always found in th^e fully developed cases. Theo- 
retically, all elephantoid diseases are produced by 
some mechanical or other physical influence operat- 
ing by obstructing or irritating the lymphatic 
vessels. In tropical elephantiasis it is maintained 
that this influence is the Filaria noctuma ; and on 
the following grounds:— cases are on record of 
lymph-scrotum — a disease certainly attributable to 
the filaria — passing into true elephantiasis arabum ; 
many cases of true elephantiasis arabum scroti have 
a history of antecedent lymph-scrotum ; lymph- 
scrotum has supervened in flaps left after removal 
of an elephantiasis scroti by operation ; elephantiasis 
of the leg has followed on the removal of a lymph - 
scrotum ; lymplj-scrotum and elephantiasis of the 
leg sometimes co-exist in the same individual; 
a case is on record of lymphorrhagia in an elephan- 
toid leg co-existing with varicose inguinal glands 
and filariae, and in which chyluria subsequently 
developed ; an instance is recorded in which a son 
developed a lymph-scrotum, and the mother — 
living in the same house — an elephantiasis of the 
leg ; where elephantiasis is endemic, there too 
chyluria and lymph-scrotum are found. It is un- 
reasonable to suppose that the combinations and 
concurrences mentioned were, in every instance, 
simply coincidences ; much more likely the same 
cause produced them all. This being proved to be 
the filaria in chyluria, lymph-scrotum, and varicose 
inguinal glands, it follows that it must be the filaria 
also that produces true tropical elephantiasis arabum. 
Furthermore, as far as is known, the geographical 
distribution of elephantiasis is co-extensive with that 
of the filaria. 

Because the filaria is not always found in ele- 
phantiasis, it has been maintained by some that this 
parasite cannot be the cause of this disease. The 
fact is, the filaria is mortal and may die before its 
host ; nevertheless, the ill it has wrought may not 
disappear at its death. It sometimes happens that 
in chyluria and in lymph-scrotum no filarise can be 
found in the blood, urine, or lymph, although at 
one period they must have been present ; some- 
times it can be found in the lymph only, and not in 
the blood ; and instances are on record in which 
the parasite disa{7peared from the blood and 
escaping lymph while the cases were under obser- 
vation, yet the characteristic morbid discharges 
persisted.^ In pathology, as in other processes, a 
transient influence may produce a j^rmanent lesion. 
It must be admitted, however, that the reason of 
the very frequent absence of the embryos of the 
filaria from the blood in developed elep^ntiasis is 
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not definitely known, and further observations 
bearing on this point are much wanted. 

From the fact that in many countries where the 
filaria is endemic from lo to $o per cent, of the 
adult population harbour it, yet only a small pro- 
portion have any of the diseases enumerated, it is 
evident that the parasite does not necessanly give 
rise to disease It would appear that so long as 
the parasite is healthy and normally situated it is 
innocuous Should it die, it may act as a foreign 
body and cause abscess ; the dead filaria has actually 
been found in lymphatic abscesses But the precise 
way in which the parasite usually brings about 
pathological obstruction of the lymphatics is, as yet, 
to some extent a matter of conjecture Of two ways 
in which it so acts there is good evidence (i) 
The parent worm may cause lymphatic stasis by 
operating at a point high up the thoracic duct, either 
Itself plugging that vessel, or giving rise to in 
flammatory thickening in or around its walls, ending 
in stenosis (2) As mentioned, there are instances 
on record in which, though the filaria was present in 
the chylous urine, or in the lymph drawn from a 
lymph scrotum, or from varicose inguinal glands — 
yet, after the most careful and prolonged search, it 
could not be discovered in the blood It is evident 
that in these cases there must have been complete 
obstruction of a lymphatic area, otherwise the 
embryo filanse must have appear^ in the blood, 
as in ordinary examples of filanal infection The 
obstruction could not possibly have been in the 
thoracic duct, for, if complete in this situation, it 
must have speedily brought about the death of 
the patient It is safe, therefore, to infer that it 
must have been somewhere on the distal side of the 
receptaculum chyli In two such cases the ova of 
the parasite have been found in the lymph j and it 
IS believed that in this circumstance we have the 
explanation of the site and character of the lym- 
phatic obstruction in a large proportion of cases 
Normally, the parasite is viviparous, and the long, 
slender, active embryo has no difficulty in finding 
its way along the lymphatics and through the glands 
into the circulation But should the embryo be bom 
prematurely, as in the two cases referred to, before 
the chorionic envelope has undergone the stretching- 
process already described —that is, should ova (seven 
or eight times the diameter of the outstretched young) 
be prematurely launched into the lymph-stream, they 
act as emboh, and, being very numerous, effectually 
plug the glands connected, directly or by anasto- 
mosis, with the lymphatic vessel in which the 
aborting parent lies The location of the worm ; 
the degree of obstruction, whether caused by 
embolism, pressure, or stenosis , pressure by en- 
larged glands interfering with the compensating 
drainage of the affected areas by the veins ; traumatic 
irritation of the congested lymphatic area ; the posi- 
tion of the part involved as regards dependence or 
elevation — a most important factor in elephantiasis ; 
the health of the patient j and other circumstances, 
easily understood, will determine the site and exact 
character of the resulting disease. 

Chylupia — Fr Urtne latteuse\ Ger, Chylune\ 
MtlchsafUger ffamabgatig. 

The affection known as chylous or chyloid unne 
has long remained a puzzle to physicians, not only 
on account of the very remarkable character assumed 
by the secretion, but also on account of the very 
erratic course which -the disease runs. ^Scarcely afiy 
two persons affected with this malady give a sithilar 


account of its mode of onset, of the duration of the ' 
attack, or of the symptoms and seascms its 
occurrence. 

Definition. — A diseased condition, originating 
in the great majority of cases m tropical or sub- 
tropical climates, which manifests itself usually 
by a more or less milky appearance of the urine, 
modified at times by an admixture of a variable 
pr^rtion of a substance resembling blood. 

On standing, the ffuid coagulates, so as to present 
the appearance of size FtU^w noctuma is generally 
found in the blood and unne of persons affected 
with the disease 

Geographical Distribution.— This is pecu- 
liar The vast ma^onty of cases are tropical or 
sub -tropical in their origin Nevertheless, from 
time to time, cases crop up in the persons of in- 
dividuals who have never been out of the temperate 
zones, or in any way exposed to tropical influences. 
Moreover, the disease is not equally distributed over 
the zone in which, in a general way, it may be said 
to be endemic. In most tropical countries it is 
of more or less frequent occurrence, but there are 
distncts in these same countnes which enjoy an 
immunity similar to that of temperate climates The 
explanation of this apparent capnce in the dis- 
tribution of chyluria is afforded by the peculian^ 
of the distribution of Ftlarta noctuma — its pHnncipal 
oetiological factor 

Symptoms — So far as is at present known, there 
are no premonitory symptoms of chyluna Some- 
times the only symptom is the milky condition of 
the unne — a condition which usually comes on 
very suddenly ; generally, however, the patient 
complains of an uneasiness, scarcely amounting to 
pain, across the loins, along the ureters, over the 
bladder, or along the course of the urethra — especially 
towards the pennaeum in the male There is 
generally marked debility, with mental depression. 
Occasionally chylo-serous discharges take place 
from various pa^ of the body — the axilla, the 
surface of the abdomen, the groin, and espeaally 
from the scrotum, in that condition of it which 
IS known as elephantiasis lymphangiectodes (Bns- 
towe), naevoid elephantiasis, varix lymphaticus 01 
lymph-scrotum The disease is also sometimes ob- 
served associated with true elephantiasis of the 
limbs and scrotum It occurs at all ages, from 
childhood to extreme old age, and m about equal 
proportion between the sexes — perhaps more fre- 
quently in the female than m the male 

With regard to the urtne^ it presents, as already 
mentioned, a milky appearance, and frequently 
emits a strong milky or whey-like odour, whicn 
is made more evident by warmth After standing a 
short time the fluid coagulates, so as to form a morO 
or less semi-solid mass resembling blanc-mange. 
In the course of a few hours the clot contracts, and 
the unne is prone to rapid decomposition. In 
some cases the fluid presents a pink colour, from 
the admixture of coloured corpuscles like thpso of 
blood Commonly the blood-like admixture, 
present, is seen forming a shreddy adherent cOs^^um 
at the bottom of the vessel after it has stdod for 
some hours Not infrequently the flow of utiiie 
is suddenly stopped dunng micturition by lint blo^« 
ing up temporarily of the urethra with dot Th^ 
specific gravity vanes greatly— -may range in tht 
same individus^l from looj to over toaa Shaken 
up with ether, the unife loses its milky aspect $ 
and when nitrit acid or heat is applied, a pre^- 
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tate almost invariably results. These characters, 
and the fact of the oot^^ulability of the fluid, indicate 
the presence of lat, albumen, and fibrin, all of 
which are to be considered as abnormal constituents. 
The proportion, however, in which they exist 
in different individuals, and even in the same 
individual at different times, varies greatly. Dr. 
Beale’s analyses show, that though a s^cimen 
of urine may contain at one time i *39 per cent, of 
fat, another specimen, obtained a few hours later, 
firom the same person, may contain none. In the 
majority of cases the fatty element is usually scanty 
in the morning before meals, and so are the other 
abhormal elements, unless exercise have been taken, 
or the circulation otherwise accelerated. 

Microscopical Characters of the Urine, — Filaria 
noctuma may generally be detected in the urine. In 
making a search for the parasite, it is advisable to 
pick out one of the coagulated shreds found in the 
urine, transfer it tp the glass slide by means of a 
forceps or pipette, and carefully tease the fragment 
before applying the cover-glass. A still better plan 
is to break up the coagulum in the urine with a 
glass rod as soon as it is formed, and then to search 
the sediment which, after an hour or two, collects 
at the bottom of the vessel in the same way as is 
customary in examining for ‘ casts.’ As large a slide 
as is practicable ought to be examined, and a low 
power employed in the first instance, as it often 
happens that the filariae are present only in very 
small numbers, and might be readily overlooked if 
a small quantity of sediment were examined or a high 
power employed. 

The periodicity characteristic of the filaria when 
in the blood is not observed by the parasite in 
the urine. It may be found in chylous urine passed 
during the day as well as in that passed during the 
night. In a certain, though small, proportion of 
cases the parasite cannot be found; but there is 
every reason to suppose that at one time, even 
in these instances, the filaria has been present. 
Cases are on record in which, after its presence had 
been fully ascertained, the parasite disappeared 
firom the urine while the patient was under observa- 
tion, the chyluria persisting. In the rare instances 
of chyluria originating outside the endemic area the 
filaria will, of course, not be found at any time. It 
is difficult to define the limits of this area, however, 
so that in every case of chyluria the parasite ought 
to be sought for. 

The other leading microscopical character of the 
urine is the minutely molecular matter — fat in an 
emulsified condition — to which the fluid owes its 
opaline or milW aspect. There are also numerous 
white lymphoid corpuscles, together with red cor- 
puscles, numerous or the reverse according to the 
degree of sanguinolence of the urine. Casts of the 
tubular structure of the kidney — indicative of organic 
disease of these organs — are seldom to be seen. 

With regard to the microscopical examination of 
the blood, the writer has not observed that the cor- 
puscles or serum presented any abnormality indicative 
of the presence of fatty matter in any form — the 
serum has seemed as clear and as free firom mole- 
cuIm matter as normal blood. As far as his ex- 
perience goes, the onl^ feature worthy of special note 
in connection with microscopical examination of the 
blood in chyluria is the presence of the hannatozoon 
alr^y referred to. In consequence of the perio- 
dicity obsorved by the filaria in the blood, it is ob- 
solotely necessary that this examination be made 


during; the late evening, the night, or the earlpr 
morning: some time between 9 p.m. and 6 a.m. is 
the best. Searched for at this time, and as re- 
commended, the filaria is usually found in the blood ; 
if it is absent from the urine it will not be found in 
the blood. If it is found in the blood in chyluric 
cases it will also be found in the urine ; but it some- 
times happens that, though the filaria is present in 
the urine, yet the most careful and prolonged 
examination may fail to detect it in the blood. 

Anatomical Characters.— The post-mortem 
examinations of persons who have died while 
affected with chyluria also testify to the freedom 
of the kidneys from disease. But, although no 
evidence of disease of the parenchyma of the kidneys 
has been discovered in connection with this disease, 
recent and carefully conducted post-mortem examina- 
tions have shown that the lymphatic system connected 
with the urinary tract may be seriously deranged. 
This is only what might have been expected from 
the frequency with which chyluria is associated with 
diseased conditions of the lymphatics in different 
parts of the body — notably of the scrotum and the 
inguinal glands. Stephen Mackenzie, Ponfick, 
Cumow, and the writer have recorded cases in which 
thickening and dilatation of the thoracic duct and 
marked varicosity of the pelvic and other lymphatics 
were found. 

Multiplied observations, made during recent years, 
have made it more than probable that Carter’s view 
of the pathology of chyluria is the correct one — 
namely, that somewhere in the urinary tract there is 
a varicose condition of the lymphatics, similar to 
that found in elephantiasis lymphangiectodes, varix 
lymphaticus, or lymph-scrotum — a disease, as 
pointed out, also commonly associated with the 
filaria, and very frequently with chyluria. Either 
the mature parasite itself, or its young, or its pre- 
maturely expelled ova, or stenotic conditions of the 
lymphatic trunks induced by some of these, act as a 
mechanical obstruction to the onward flow of the 
lymph, and thus induce a varicose condition of the 
lymphatics on the distal side of the seat of the ob- 
struction. Rupture of the varicose vessels will then 
admit the lymph to the urine if the varicosity is any- 
where in the urinary tract. 

For diagnostic purposes, as well as to arrive at a 
correct idea of the pathology of chyluria, it is 
necessary to bear in mind that while chylous urine 
or its coagula, on the one hand, may be clear as the 
purest gelatine or, on the other hand, white like 
milk — in most cases from time to time, in others 
always — they may have a blood-like tinge, often of 
great intensity. This latter circumstance is likely to 
lead the unwary to a diagnosis of hsematuria, and 
give rise to the idea that blood-vessels as well as 
lymph-vessels are in some way involved ; all the 
more so as genuine haematuria is endemic and very 
prevalent in many of the countries — Egypt, for 
example — in which chyluria is also endemic {see 
Entozoa: Bilharzia). Some authors, misled by a 
false idea of the pathology of the disease, describe 
these cases of red chyluria under the name of 
hsematuria, or hamato-chyluria, assuming, and ap- 
parently being under the impression, that genuine 
blood from the blood-vessels is the cause of the red 
colour of the chylous clots in the urine. It is quite 
possible for the same individual to lie the subject of 
chyluria and also of hematuria, and such a coin- 
cidence has been noted ; but in an ordinary case of 
red-tmted chylous urine ^here is no reason to suppose 
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that the tenn ‘chyluna,’ applied to these cases, 
IS unscientific, or that the characteristic pathological 
feature is derived from any set of vessels other than 
the lymphatics. In the first place, it is very unlikely 
that both sets of vessels — blood-vessels and lym- 
phatics — could be similarly affected in the same 
individual and in the same organ ,* and, in the second 
place, It IS well known that the contents of the 
thoracic duct, and of some of the larger lymphatics, 
and also lymph long stagnant m obstructs lym- 
phatics, acquire a red tinge from the normal advance 
of the development in them of red blood -corpuscles 
Hence, undoubtedly, the red colour so frequently 
seen in the coagula referred to In the same way 
maybe explained the absence, or gradations, of milki- 
ness occasionally encountered If the abnormal 
element in the urine be derived from vessels into 
which no chyle has regurgitated, if the vessels are 
filled with a chyle in which the fatty element is de- 
fective, either from peculiarities of diet or from its 
relation as regards time to the period of digestion, it 
will be less milky and more transparent and jelly- 
like The differences m the analyses of chylous 
urines admit of a similar explanation 

Of the setiological significance of the presence of the 
filaria in the circulation there can be no doubt — more 
especially when the number of observations recorded 
within the short period that has elapsed since 
attention has been drawn to its existence therein, is 
taken into consideration These suggest more than 
a fortuitous connection , indeed, it might rather be 
said that chylo-serous effusions may be considered as 
symptomatic of the parasitism 

As regards those cases of chyluria apparently un- 
associated with the filaria, we must bear in mind 
that anything which could give rise to constriction 
or blocking of the lymph -channels might act m the 
same way as the filaria does as regards producing 
lymphatic varicosity and rupture. Thus pressure by 
a tumour, constriction from inflammatory thickening 
in or about the walls of the thoracic duct or pelvic 
lymphatics, or stricture following ulceration of their 
walls, might, it is conceivable, bring about this state 
of varicosity leading to rupture and possibly to 
chyluria 

Prognosis — Persons have been known to suffer 
off and on from this affection for from one to fifty 
years This would suggest that the malady usually 
runs a chronic course, which, as a rule, it doubtless 
does , on the other hand, patients apparently in 
fair health otherwise have been known to die very 
unexpectedly from no recognised acute disorder 
With regard to the prospect of a cure, a very guarded 
opinion should be given, as the probability is that 
the complaint will return again and again so long as 
life lasts — even when the disease commences a 
very early age, and often after a complete change of 
climate and avocation 

Treatment. — This has proved extremely un- 
satisfactory in almost all the cases recorded ; in fact 
It cannot oe distinctly stated that the course of the 
disease has been materially modified, much less 
cured, by any known remedy Iodide of potassium 
has been tried in large doses, and m some cases 
appears to have been beneficial; in others the 
tincture of the perchloride of iron has seemed to be 
more successful. A decocUop of the bark of 
Rhizophora raoemosa (mangrove) has a reputation 
in Guiana, just as a decoction of the seed of Nigella 
^ya (used also as a condiment in curries) Im in 
India. The Utter remedy has, however, been 


known to be poweiiess in mitigating the malady 
even m cases where on former occasions it had been 
resorted to with apparent success Perhaps the most 
satisfactory results which have been published kre 
those which have followed the administration of Urge 
doses of gallic acid — one or two drachms a day. 

Large doses of benzoic acid given in glycerine 
have, in some hands, been followed by a cessation 
for a time of the chyluna But from what we now 
know about the patholc^ of this disease, it is evident 
that rest in the recumbent position, with elevation 
of the pelvis, reduction of fluids, and complete avoid- 
ance of food containing fat, is by far the most impor- 
tant indication to be attended to in the treatment 

‘Varicose’ Inguinal Glands — This is a 
troublesome and by no means uncommon result of 
filarial obstruction of the pelvic or abdominal lympha- 
tic trunks The condition is sometimes the only 
clinical evidence of filariasis Frequently it concurs 
with chyluria, or with lymph-scrotum, or with both 
Usually the glands, femoral and inguinal, of both 
sides are involved , more rarely only one groin, or 
one set of glands, is affected There is a doughy, 
rounded and perhaps lobulated, semi -fluctuating 
swelling sometimes as large as the fist over Scarpa’s 
triangle The skin is freely movable over the mass, 
which, however, is firmly attached to the deeper 
structures On lying down the swelling slowly 
subsides, to return on the erect position being 
assumed There is only slight impulse on coughing 

These swellings are often mistaken for hemiae ; a 
little care will enable the surgeon to arnve at a 
correct diagnosis If there be any doubt, an exami- 
nation of the blood at night will probably reveal 
filarise ; the cautious use of a fine hy|xxlermic 
synnge by permitting abstraction of chylous or 
lymphous fluid — generally containing embiyo filante, 
will remove all doubt. The axillary glands are 
sometimes, though much more rarely, similarly 
affected 

Treatment — If these swellings give nse to 
much inconvenience, either from painful tension or 
from being the seat of frequently recumng attacks 
of inflammation, they should be excised; if, on 
the other hand, they cause nosenous inconvenience, 
they had better be left alone, support by elastic 
bandaging being applied if deemed necessary 

Lymph -scrotum — Cutaneous lymphatic vanx 
of filarial origin may occur in any region, most 
commonly m the scrotum. Here it may or may not 
concur with a varicose condition of the Ijnnphatics 
of the spermatic cord, with chylous dropsy of the 
tunica vaginalis, with chyluna, with vancose inguinal 
glands, or with elephantiasis of the leg The surface 
of the scrotum is generally studded with innumerable 
dilated lymphatics ; sometimes there are only one 
or two points of disease Occasionally the ytaices 
become tense and rupture, either spontaneously or 
as the result of violence permitting the escape of 
enormous quantities of chyle, or of lymph. Af 
rule the scrotum though soft is increased in bulk 
and pendulous. Inflammation of the parts, ofteti 
leading to abscess and accompanied by high fever, 
is a common and in some cases a regidar periodic 
occurrence In time this disease is apt to eventuate 
in the development of genuine elephantiasis scroti. 

Treatment.— Free exasion, leaving no flaps, 
is the only effective treatment. 

Elephantiasis Ara.bum (A^^, an elephant). 
Stnon. : Fr. MU^koHtiasisi Ger, EUfktmimsh, 
This condition, although not generally Ip Its 
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advanced phases associated with the presence of 
Filaria noctunta in the circulation, is believed to be 
the most common of the various lesions produced by 
this pwasite. It is characterised by recunence 
of febrile paroxysms attended by inflammation and 
progressive hypertrophy of the integument and 
areolar tissue, chiefly of the extremities and genital 
organs, by swelling of the lymphatic glands, en- 
largement and dilatation of the lymphatics, and in 
some cases by the co-existence of chyluria. 

^Etiology. — Elephantiasis is endemic in India, 
the Malayan peninsula, China, Egypt, Arabia, 
Polynesia, Africa, the West Indies, and parts of 
America, in fact wherever Filaria noctuma occurs. 
It occurs sporadically all over the globe, but these 
sporadic cases, although induced by obstruction of 
lymphatics, are not necessarily filarial in origin. 
Removal from the endemic area frequently checks 
the disease, while return there reproduces it. 
Elephantiasis affects bothe sexes and persons of all 
ages and conditions of life, but more men suffer from 
it than women. No race is exempt, hut, doubtless 
owing to their habits of life affecting liability to 
filarial infections, it is much more frequent in dark 
than in fair races. It occurs at all ages, but is 
most common in adult and middle life, compara- 
tively rarely beginning in young children or in the 
aged. Elephantiasis is not hereditary. Although 
^chards found that of 236 persons, 73 per cent, 
had one or both parents affected, this circumstance 
is no proof of heredity and depends on the fact that 
parents and children living under the same roof are 
equally exposed to filarial invasion. Various causes 
have oeen assigned for the disease. Air, water, 
food, and, as it is common near the sea-coast, eat- 
ing fish, have been frequently credited with producing 
it. Certain forms of vegetation, and the geological 
formation of the soil, have also been regarded as 
predisposing and determining causes. Climate and 
locality, combined with bad living, hard work, and 
exposure of the feet and legs to injury in fishing 
and agricultural and similar work, are doubtless con- 
tributory causes. 

Anatomical Characters.— The hypertrophy 
of elephantiasis in most cases appears to be simply 
an increase in the natural elements of the part, the 
blood-vessels and lymphatics sharing in the growth. 
In other cases the lymphatics and lymph-spaces are 
most concerned, giving rise to a condition that 
has been described as navoid elephantiasis, in 
which the appearance is presented of a soft and 
fluctuating swelling, which when punctured gives 
issue to a white or pinkish fluid, very closely 
resembling chyle. The lymphatic glands also share 
in the enlargement. In other respiects the progress 
of this variety is like that of the ordinary form 
of the disease. 

Although Filaria noctuma is sometimes found in 
great numbers in the blood of persons suffering from 
elephantiasis, this is not usual ; in fact, as compared 
with others in a filariated community, recent observa- 
tions seem to prove that the subjects of elephantiasis 
show fllarue in the peripheral circulation less fre- 
quently than their ne^hbours. It would seem that 
in the development or solid elephantiasis the filaria 
is either killed or is cut off from the circulation. 

Symptoms. —The ordinary form in which ele- 
phantiasis presents itself is hypertrophy of the 
integument and areolar tissue of some part of the 
tmnk or Umbs, and notably of the legs and genital 
’organs. The skin becomes enormously thickened 


by hypertrophy of all the fibrous elements of its 
structure, attended by the deposit of a quantity 
of albuminous fluid in the interstices of the areolar 
tissue. The papillae are prominent and much 
increased in size. The integument is formed into 
hard masses or folds, with a rugose condition of 
the surface, not unlike the appearance of an 
elephant’s leg. The feet and toes are sometimes 
almost hidden, and the scrotum or labia form 
enormous outgrowths. The scrotum often attains 
great weight, and generally includes large hydro- 
celes. Scrotal tumours have been removed weighing 
upwards of 100 lbs. 

The onset of elephantiasis is frequently violent 
and attended with great suffering. There is high 
fever ; intense pain in the lumbar region, groin, 
spermatic cords, and testes, which become swollen, 
while acute hydroceles form. These symptoms are 
often attended with sympathetic vomiting, nausea, 
and rapid erythematous swelling of the external 
parts; and, if the extremities be attacked, the 
swelling may be tense and painful, accompanied by 
much effusion into the areolar tissue. The surface 
of the integuments is much inflamed, and there is 
sometimes a serous discharge. 

In some cases of elephantiasis the integuments are 
also the seat of a dilated and turgid condition of the 
lymphatic vessels, which during the periods of 
vascular excitement, when the febrile attacks occur, 
give way and discharge a lymphous fluid ; in other 
cases the surface temporarily assumes an herpetic 
condition, which exudes an acrid and offensive 
serous fluid. 

Elephantiasis not infrequently occurs without 
much or any obvious injury to, or disturbance of, the 
general health during the intervals between the 
febrile attacks, which in some cases are few and 
slight. Apart from malarial or other complication, 
the appetite, spirits, and strength are good, the 
functions are all normally performed, and the 
only inconvenience is that due to the size and weight 
of the outgrowth. Albuminuria, as well as chyluria, 
is occasionally present. 

In some cases, after the outgrowth has attained 
a certain bulk, it ceases to grow altogether, or 
increases slowly and insidiously without febrile dis- 
turbance, and in such cases the general health 
remains good. But there is generally a tendency to 
recurrence of the fever once or twice a month, when 
the parts affected become tense, hot, painful, and 
swollen, and often discharge a serous or lymph-like 
fluid, which may be acrid and offensive. Some 
tumours, on the other hand, are very slightly, if at all, 
so affected, and remain perfectly dry. In all cases, 
however, some growth goes on ; and even when, as 
occasionally happens, fever has ceased to recur, there 
may be a gradual, but slow and painless, increase of 
the hypertrophy. The greatest variety and un- 
certainty obtain in the duration and progress of the 
p;rowth ; sometimes it is very rapid, at other times 
It is slow, with intermissions of activity and 
indolence of development. The disease elsewhere 
than in the genitals, unless it be accompanied 
by exhaustion and debility, causes no failure in the 
generative powers in either sex. 

CoupE, Duration, and Terminations.— 
According to Richards, the average duration of the 
disease, as deduced from the observation of 636 
cases, was years ; and he notes that the earliest 
age was nine years, while the latest at which 
he observed it was eighty years. It appears from 
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this that the disease has little influence m shortening 
life 

Treatment — Little has yet been done by con- 
stitutional treatment in cases of elephantiasis. 
Remedies useful during the febrile paroxysms have 
little power in checking the disease or in preventing 
Its recurrence Iodine, combined with quinine, 
arsenic, and iron, has been found useful Dunng 
the febrile state salines and diaphoretics are in- 
dicated Opium may be necessary to relieve the 
intense pain which often accompanies the onset 
of the stage of excitement When the febrile stage 
has passed, quinine is useful, which, if anaemia 
exist, should be combined with iron The local 
application of iodine, in such forms as the iodide of 
lead or bimodide of mercury ointment, has been 
thought useful , but as this is generally combined with 
elastic bandaging and the recumbent posture, the 
benefit can hardly be ascribed to the drug Such 
measures, along with improved hygienic conditions, 
may no doubt control the progress of the disease and 
relieve suffering No remedy, however, is so potent 
as change of climate, by removal from the endemic 
site of the disease This, if effected in the earliest 
stages, may completely arrest the disease, and 
perhaps even disperse any incipient structural 
change This has been observed in the rare cases 
in which elephantiasis occurs in Europeans, who, 
on returning to Europe, have after a time lost 
the disease, and almost, or entirely, all the hyper- 
trophic changes that may have occurred Natives 
of India improve if they leave the endemic area 
during the early stages, and go and reside in other 
and drier localities The modus operandt of change 
to a cooler climate is not very apparent, unless it be 
that in such climates, owing to the parts being 
covered with clothing, and therefore less exposea 
to injuries, and thereby to secondary bacterial 
infections, the erysipelatoid attacks are not so likely 
to be induced The influence of cold on the 
skin and dartos-muscle, as well as on the general 
hLalth, may also contribute to bring about the 
improvement which is very generally produced by 
residence in higher latitudes When the hyper- 
trophy IS advanced, the paroxysms of fever are still 
liable to recur, even when the climate is changed, 
though with less violence 

Surgical treatment, when the hypertrophy is 
advanced, is often most successful in relieving the 
sufferer, not only of the local trouble, but also 
of the fever Tumours of the genital organs, some- 
times of enormous size, are now removed with 
complete success and comparatively small mortality 
Before commencing the operation, especially in the 
case of a large scrotal tumour, it is well to drain it 
of blood by placing the patient on his back, and 
elevating the tumour on the abdomen for an hour or 
so, during which time pressure by a bandage (a 
modification of Esmarch’s) may be tried, and cold 
(ice) may be applied During the operation, the 
application of an elastic ligature round the neck 
of the tumour also prevents loss of blood. 

The removal of a scrotal tumour is effected 
by incisions along the course of the cords and the 
dorsum wnis. The cords, testicles, and perns 
are turned out by a few touches of the knife, and 
then reflected and held up on the abdomen, while 
the mass of the tumour is rapidly swept away by a 
few bold incisions in the perinseum. The numerous 
venous and artenal bleraing points should then 
be arrested* and the wound dressed with a»H- 


septic applications, i^o attempt should be made to 
preserve flaps of integument either for the penis 
or testes. It is unnecessary, and almost certain to 
be followed by recurrence of the disease The 
process of cicatnsation goes on rapidly, and in from 
two to four months all is closed in by cicatricial 
tissue, which gradually perfects itself, and has 
no liability to become the seat of a return of the 
disease. 

In the endemic regions mosqmto-bites should be 
carefully guarded against, and the same precautions 
adopted in this respect as for malana (see Malaria). 
The subject of filariasis should be regarded as a 
danger not only to his neighbours, but also, owing 
to liability to repeated auto-mfection by mosquitoes, 
to himself. 

3. Ftlarta Persians (fig t, e). — Hitherto this 
hsematozoon has been found only in the blood of 
negroes from the West Coast of Africa, and m thaV 
of the Buck Indians of British Guiana m the latter 
It IS usually associated with Ftlarta Demarquayu 
Twice It has been found in company with Ftlarta 
dturna 

Attention to the points of contrast between Ftlarta 
Persians and the other blood-worms — Ftlarta dturna 
and Ftlarta nocturna — as set forth m the table m 
p 540, will lead to its recognition, and the fact 
that It IS blunt-tailed readily distinguishes it from 
Ftlarta Demarquayt In addition to what has been 
stated m this table, it may be mentioned that the 
body of this parasite is possessed in a high degree of 
powers of elongation and contraction, and that the 
measurements given in the table referred to are those 
of the animal when it is dead or moribund When 
travelling actively among the blood-corpuscles it 
sometimes so extends itself as to appear a mere 
thread, the elongation concurring with a correspond- 
ing attenuation , at other times, and when not 
actively travelling, it assumes the proportions given. 
A very striking habit which it has is that of coiling 
Itself up like a rope, and remaining motionless in 
this attitude for a few seconds before resuming its 
usual movements. Another peculiarity worth men- 
tioning IS the result, apparently, of the locomotive 
habits of this parasite not infrequently it is seen 
fixed to one spot on the slide, vainly endeavouring 
to break away, and constneted by a delicate rope of 
fibrin It would seem that m moving about the 
slide it pushes the strings of fibnn in front of it , and 
at times becomes entangled in a rope of them The 
blunt tail and absence of a sheath are very charac- 
teristic 

Ftlarta Persians is probably very common in the 
endemic regions from 50 to 90 per cent, of the 
natives being affected. The wnter has twice met 
with It in Europeans from West Afiica. 

The parental forms, male and female, have been 
found WDth by Daniels m natives of British Guiana 
and by the wnter in a negro from the Congo. In length 
they closely approximate to F'tlaria Banerqftt and 
the parental form of Ftlarta Demarquayt (Ftlaria 
Ozzardi ) ; in diameter, however, both the female 
(’120 mm ) and the male (’06 mm.) are only about 
half the correspondmg dimension of Ftlarta Ban* 
croftu The tail in both sexes terminates in a dis- 
tinctive bifid or mitre-hke appendage Hitherto 
these worms have been found only m subperitoiieal 
and subpencardial connective tissue, the Wxes being 
m association. 

That in certain cases it gives rise to patht^ogicai 
conditions is pirobable, but what these are We are 
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as yet iporant. In man^ cases the parasite is as- 
sociated with the peculiar disease called Negro 
Lethargy or the Sleeping Sickness of the Congo ; 
on the other hand there is often no concomitant 
disease. There may be some grounds for associating 
it with one type of a peculiar African disease called 
Craw-craw, a kind of itch, apparently induced by a 
filaria-like parasite, and not the Acarus scabiei ; as 
yet this supposition is little more than hypothetical. 

The presence of a beak, the absence of a sheath, 
the marked locomotive habits, the extensibility and 
pliancy of its body, and also the non-observance of 
any periodicity in its entrances and exits from the 
circulation, suggest that the embryo Filaria perstans 
gains its freedom and enters its particular inter- 
mediary host by dint of its own efforts, and that it 
is not, as is the case with Filaria nocturna and 
probably diurfiaj dependent on the good offices of 
some species of mosquito or other bloodsucker. 

4. Filaria Demarquay^{F. Ozzardi}) (fig. i, c 
and d) occurs in St. Vincent and St. Lucia, West 
Indies, in British Guiana, and in New Guinea. In 
size, locomotive habit, absence of sheath, and ab- 
sence of periodicity it resembles Filaria Persians. 
It is readily distinguished from the latter, however, 
by the needle-like sharpness of its tail. Like Filaria 
p^stans^ though occasionally found in prodigious 
numbers, it is usually rather scantily represented in, 
at all events, the peripheral circulation— some four 
or five specimens occurring in a drop of blood. The 
female parental form — found by Daniels in British 
Guiana— is hardly distinguishable from Filaria 
Bancroftiy except, perhaps, by the fact that the tip 
of the tail is bulbous in contrast to the tapering and 
truncated tail of the latter ; on the other hand, the 
males of the two species differ markedly in dia- 
meter, that of Filaria Demarquayi being twice that 
of Filaria Bancrofti. The head, too, is finer and 
more tapering in Filaria Demarquayi. Daniels 
found the mature worms in association in the sub- 
peritoneal connective tissue of the abdominal parietes. 
So far we are unable to attribute pathological effects 
to this parasite. 

It would be well to bear in mind that until all 
the parental forms of the various Filaria sanguinis 
have been discovered there is no assurance that very 
similar embryos may not belong to distinct species. 

Patrick Manson. 

FILE-CUTTERS’ DISEASE. — Occupa- 
tion - Diseases. 

FINGERS, Clubbing of. — In this affection the 
terminal phalanges of the fingers become bulbous or 
club-shaped, and in extreme cases somewhat flattened 
laterally. The ports affected are the finger-pads 
and the tissues around the nail. The bones and 
joints are not affected. The nail becomes more 
curved towards the palm, and the skin over the root 
of the nail is tense and shiny, but otherwise un- 
changed. The bulbous fingers are livid or dusky 
when there is cyanosis, but not otherwise. 

The toes may be similarly affected, but nearly 
always in a less degree. Kingston Fowler points 
out that where true clubbing is present the hard 
margin at the root of the nail can always be felt 
when the free edge is depressed, showing that the 
nail is raised from its bed. 

The affection is usually insidious, but may develop 
^pidly. It is generally bilateral and symmetrical, 
and may occur m a variety of different diseases. It 


is chiefly met with in bronchiectasis, chronic pul- 
monary tuberculosis with excavation, chronic em- 
pyema or pleurisy, chronic bronchitis and bronchial 
asthma, and congenital morbus cordis. It has also 
been observed in abscess of the lung and aortic 
aneurysm. 

Several cases of unilateral clubbing in connection 
with subclavian aneurysm are on record. It has 
also been observed in a variety of other diseases, 
such as amyloid disease, cirrhosis of the liver, and 
purpura, and in one case mentioned by Samuel West 
clubbing was well marked in a perfectly healthy 
man. 

The exact nature of the changes present is 
not known. Buhl attributes the condition to a 
fibrous thickening of the retemucosum, and chronic 
venous congestion from obstruction to venous return 
is commonly given as the cause. But although this 
theory of causation may account for the unilateral 
cases it is, as West observes, inadequate ; ‘ for in 
the first place clubbing is not oedema, it is hardly 
ever met with in association with oedema or in cases 
where cyanosis and central obstruction are consider- 
able, as with heart-diseases other than congenital 
affections, with intra-thoracic tumours, &c. ’ More- 
over it occurs under conditions where there is no 
obstruction to venous return, and is far more often 
absent than present even in those diseases with 
which it is most commonly associated. We must 
therefore conclude that the cause of. the affection is 
at present unknown. W. Paste,ur. 

FISSURE {findO) I cleave). — A narrow and super- 
ficial crack or solution of continuity, observed on 
the skin and mucous membranes, especially near the 
line of junction of these stiuctures, as on the lips 
and within the anus. See Anus, Diseases of ; and 
Chaps. 

FISTULA [fisiulai a pipe). — A narrow track or 
canal leading from a free surface, and extending 
more or less deeply to some seat of local irritation ; 
or it may be constituting an abnormal communication 
between two or more cavities, as in the case of 
vesico- vaginal or recto- vaginal fistula. See Abscess ; 
and Sinus. 

FISTULA IN ANO. — See Rectum, Diseases of. 

FIT. — A popular synonym for a sudden seizure 
characterised by loss or disturbance of conscioui^ness 
from any cause, with or without convulsions {see 
Convulsions; Epilepsy; Hysteria; and Syn- 
cope), The term is also applied to a sudden or 
acute seizure of certain diseases, such as gout, asthma, 
and ague. 

FLATULENCE. — Flatulence is the presence of 
an excessive amount of gas in the alimentary canal. 
Carbon dioxide is the gas expelled in greatest quan- 
tity ; but nitrogen, oxygen, marsh-gas, sulphuretted 
hydrogen, and hydrogen may also be found. 

Source of Gases.— (i) Carbon dioxide may be 
formed in several ways. The most important of 
these is the decomposition of carbohydrates, the 
digestion of which is delayed in the stomach. Small 
quantities are not improbably formed during the 
production of lactic acid ; but it is when thelactic 
acid is becoming converted into butyric acid that the 
largest amount of the gas is mven off ; it then 
acquires the odour characteristic of butyric acid. 
The action of the acid gastric juice on the carbonates 
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in the food and &ahva and on the aUcahne contents 
of the duodenum may give rise to the formation of 
gases in either stomach or intestines, as the case 
may be A third source of carbon dioxide is from 
the blood. Some writers believe that large quan- 
tities of the gas may be given off, especially in 
neurotic persons, by a process which constitutes a 
kind of gastro-mtestinal respiration j but the exist- 
ence of such a mode of gaseous secretion is still 
doubtful 

(2) Nitrogen and oxygen are generally found in 
small quantities, and are derived from atmosphenc 
air swallowed with the food and saliva In neurotic 
persons irregular action of the phar 3 mx and oeso- 
phagus may lead to the swallowing of large quantities 
of air which is subsequently eructated 

(3) Marsh gas^ sulphuretted hydrogen^ and 
hydrogen are invanably products of the decomposi- 
tion of food, and when present are generally formed 
in the intestine, although they may regurgitate into 
the stomach They are probably due to the putre- 
factive decomposition of meat, and to the action of 
butyric acid on cellulose In some cases of neurotic 
intestinal flatulence, considerable quantities of these 
gases, especially of sulphuretted hydrogen, may be 
present In many of the cases the flatulence is 
developed very rapidly and is obviously due to an 
emotional cause 

The above statements may be thus summarised. 
Carbohydrates are the chief source of flatulence, 
especially when the muscular movements of the 
alimentary tract are deficient, and when there is any 
permanent dilatation of the stomach or any other 
part of the canal The composition of the large 
quantities of gas expelled in neurotic cases varies, 
and the exact mechanism of its production is un- 
known 

Symptoms — These depend upon the retention 
or expulsion of gas rather than on its formation A 
sensation of fulness and varying degrees of discomfort 
may be experienced, or there may be actual disten- 
sion of the stomach or intestines, giving rise to 
the physical signs ordinarily associated with these 
conditions Irregular movements of the distended 
parts may cause epigastric pain and tenderness or 
abdominal colic and borborygmi, and the pressure 
exerted upon the heart may lead to palpitation and 
tachycardia The site of the discomfort and the 
mode of Passage of the flatus will in the majority of 
cases sufficiently determine whether the stomach or 
intestine is primarily at fault 

Treatment — This can only be briefly sum- 
marised For details the articles on Stomach and 
Intestines should be consulted The general 
principles of treatment are to reduce the carbo- 
hydrates of the diet to a minimum, and to improve 
the action of the muscular walls of the stomach and 
intestines In the majority of cases more time and 
more teeth are required to render mastication 
efficient ; fluids, especially at the commencement of 
a meal, should be avoided ; sugar should be for- 
bidden ; potatoes and farinaceous foods should be 
taken sparingly j even wheat, preferably in the form 
of thin toast or biscuits, should only be permitted in 
small quantities, and at the beginning of a meal 
rather tnan at its close ; vegetables containing much 
cellulose should be forbidden, especially if they 
cannot be obtained perfectly fresh ; and all articles 
specially productive of flatulence in the individual 
case must be carefully ascertained and rigorously 
excluded. The so-called gastric and intestinal anti- 
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sepucs are sometimes valuable adjuvants. Among 
these may be mentioned sulpho-carbolate of sodium, 
the salts of bismuth — especially the subnitrate and 
sahcylate — creosote, terebene, salol, and perhaps 
charcoal Any tendency to constipation must be 
corrected. 

When the presence of gas is causing pain or dis- 
comfort Its expulsion may be faalitated by gentle 
kneading of the abdomen, and by the admimstration 
of one or more of those drugs grouped under the 
heading of carminatives Neurotic flatulence is 
more difficult to remove The treatment is similar 
to that needed in other neuroses. See Stomach, 
Neuroses of ll Montague Murray. 

FLEXION {^ectOf I bend)— A bending. This 
term is applied either to the act of more cwr less 
forcible flexion, as in some methods of treatment, 
for example in the cure of aneurysm or the reduction 
of dislocations ; or to the condition in which parti 
are bent, as the result of disease or of disorder, as 
when the limbs or certain internal organs are bent 
upon themselves See Uterus, Diseases of. 

FLEXOR RESPONSE.— 5^tfBABiNSKi*s Sign. 

FLINSBERG, In Silesia —Chalybeate waters. 
See Mineral Waters 

FLOATING KIDNEY.— Kidneys, Malposi- 
tion of 

FLOCCITATION {floccus^ a lock of wool) — 
Picking at the bed-clothes A common symptom 
in typhoid fever and delinum tremens. 

FLOODING — A popular term for excessive dis- 
charge of blood from the womb See Menstrua- 
tion, Disorders of ; and Pregnancy, Disorders of 

FLUCTUATION {fiuctusy a wave) — A physical 
sign consisting in a wave-like or undulating sensation 
{fluid thrill) It IS elicited by palpation with 
the one hand, while percussion is maae with the 
fingers of the other , and is due to the presence of a 
fluid in a natural cavity, such as the peritoneum, or 
in an abnormal closed space, such as a cyst {see 
Physical Examination) The term ‘ fluctuation* 
as used by the surgeon has a somewhat different 
signification, being applied to the sensation of the 
presence of a fluid which may be felt when alternate 
pressure with the fingers is made, as over the seat of 
an abscess See Abscess 

FLUKE — .Srtf Entozoa 

FLUX — A flow or excessive discharge from a 
mucous surface, through any of the natural pass^es, 
of serum, blood, mucus, pus, or the various secretions. 
As illustrations of fluxes may be mentioned saliva- 
tion, bronchorrhoea, biliary flux, diarrhoea, dysent<^ 
or * bloody flux,* cholera, and leucorrhoea or white 
flux {fluar albus) ^ 

FCETUS, DiseaBea of the — The incidence of 
morbid causes upon the foetus produces morbid coa« 
ditions which differ from the diseases of (fluldhood 
and adult life only in degree, while the embryo when 
brought under similar influences becomes informed 
or monstrous and shows conditions utterly unUke any 
that arise m post-natal life. At preset^ we consider 
only the diseases of the foetus, foetal patholo^. 
(For embryonic pathology, see MONSTitoslTifts.) 
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The existence of the foetus may be described as one 
of protected parasitism. It is life in a fluid m^ium 
of high and practically constant temperature, in the 
dark, and with almost complete protection from 
external violence and from microbic invasion. The 
peculiarities of the environment influence the de- 
velopment of maladies and give them distinctive 
features. Most of the organs of the foetus are 
quiescent during intra-uterine life, but the heart 
and the placenta (which is in part a fcetal organ 
although extra-corporeal) are very active and of 
supreme importance in the well-being of the unborn 
inmnt. It is through the placenta that foetal parasi- 
tism is established and maintained ; consequently 
placental lesions are lethal or disease-producing in 
their effects upon the foetus. The foetus may suffer 
(I) from diseases and toxicological states trans- 
mitted to it from the parents, (2) from idiopathic 
maladies, (3) from the effects of traumatism, (4) from 
tumours, or (5) it may die in utero (foetal death). 

I. Tpanemitted Diseases Many diseases 

from which the mother is suffering at the time of 
pregnancy may be transmitted to her foetus in utero. 
The route is in most instances by the placenta, 
but in a few cases it is possible that the infection 
may j>ass into the liquor amnii, and thence, by 
the alimentary canal, into the foetal organism. 
The mechanism of the transmission of infection 
through the placenta is not yet fully understood, 
although much has been learned lately regarding 
the passage of microbes. It might be anticipated 
that the normal placenta would act as a barrier to 
bacteria and their toxins, and that some lesion of its 
Structure would be necessary before their transmission 
became possible j but cases are on record in which 
the most careful scrutiny of the placenta showed 
no lesion either macroscopic or microscopic, and 
in which germs were nevertheless found in large 
numbers in the foetus. Possibly chemical changes 
in the blood or in the placental tissue may explain 
these results. When the placental barrier has been 
passed the infection will travel to the foetus by way 
of the umbilicus and so reach the liver and the 
right side of the heart before the other viscera ; in 
this way may be explained the frequency of hepatic 
and cardiac lesions in the foetus. It may be 
mentioned here incidentally that there is some 
evidence to show that the current of infection through 
the placenta may be occasionally reversed, and that 
morbid conditions in the foetus may pass to the 
mother. 

Among the diseases which may pass from mother 
to foetus the infectious fevers occupy an important 
place. Small- pox is a case in point. When a 
pregnant woman takes variola it would appear that 
various consequences to her foetus may follow: it 
may take small-pox and be born alive or dead with 
manifest signs of the disease (in any stage) upon it, 
or it may apparently be infected and pass through 
the various stages of the fever in utero^ recovering 
perfectly, and be bom later with the cicatrices upon 
it, or with scarcely any trace of them at all, for the 

f iresence of the liquor amnii prevents much pitting, 
n yet other cases the only indication that the foetus 
has suffered with the mother may be immunity to 
vaccinia exhibited when the infant comes to be vac- 
cinated. Some curious occurrences have been re- 
ported, such as infection of one foetus in the case of 
twins, and the birth of a foetus affected with small-pox 
when the mother herself has not taken the disease but 
has been exposed to the infection. In the latter case 


it must be supposed that the mother had either a 
natural or an acquired immunity to variola, and that 
the infection passed through her blood to her un- 
protected foetus. Vaccination of the pregnant woman 
does not always give immunity to the infant in uterOf 
but it does so often enough to make it the right 
treatment to adopt in the case of all pregnant women 
during the prevalence of an epidemic of small-pox. 
Besides variola, other fevers may be transmitted 
from mother to foetus. Measles and scarlet fever 
have both been observed, although with comparative 
rarity, for measles is uncommon during reproductive 
life, and scarlet fever does not often immediately 
precede the puerperium. Typhoid fever in the 
foetus has only recently been recognised ; it differs 
from the same disease in the adult in that intestinal 
and splenic lesions are rare, but it agrees in the 
presence of Eberth’s typhoid-bacillus in the liver and 
blood, in the possibility of obtaining pure cultures 
from the organs, and in the presence of the agglu- 
tinating reaction of the blood-serum. Varicella, 
yellow fever, and even epidemic cerebro-spinal 
meningitis have all been recorded in the unborn 
infant. It would seem also that the hsematozoon of 
malaria can at times pass the placenta, for foetal 
malaria has been observed ; and the foetus may have 
malaria of the same or of a different type from that 
of the mother. Foetal rheumatism has been noted. 
Other diseases than the fevers may pass to the foetus. 
Foetal syphilis is the best known of the transmitted 
foetal maladies. It may pass from the mother to the 
foetus, either by the placenta or perhaps directly 
through the ovum ; ana it may come from ‘the father 
by the spermatozoon. It shows itself by osteochon- 
dritic changes in the long hones at the junction of 
the diaphysis with the epiphysis, in small-celled 
infiltration of various organs, especially the liver and 
spleen, and sometimes in pemphigus and other 
affections of the skin. Foetal tuberculosis is rare ; 
it must be very far advanced and generalised in the 
mother before it can affect the foetus, but when the 
bacilli have reached the foetal tissues they multiply 
there with great freedom. Owing to peculiarities 
in the foetal environment and to the fact that the 
infection reaches the foetus through the umbilicus, it 
may not be easy always to recognise that the fcetal 
malady is derived from the maternal. Thus in a 
case of maternal erysipelas, the foetus was found to 
have died from streptococcic endocarditis ; Evidently 
the microbes had passed from the mother’s skin into 
her vascular system, and through her placenta to the 
foetal heart, and become active on the cardiac valves. 
The occurrence of foetal diabetes in cases of maternal 
diabetes has been suspected from the discovery of 
sugar in the liquor amnii ; but it is doubtful whether 
the conclusion is warranted. 

Toxicological conditions as well as diseases may 
pass from mother to foetus. It has recently been 
shown that alcohol introduced into the stomach of 
the pregnant woman or animal soon finds its way in 
large amount into the foetal blood and tissues ; and 
it is well known that foetal death and prematurity 
of birth as well as congenital debility are common 
in the progeny of the female inebriate. Other 
poisons, such as lead and arsenic, may pass the 
placental barriers and may produce evil effects upon 
the unborn infant. 

2. Idiopathic Diseases.— A large number of 
morbid foetal states must still be ground under 
the unsatisfactory title of idiopathic. Prominent 
among them are the foetal diseases of the skin. 
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Foetal ichthyosis may be met with in two forms, a 
grave type and a comparatively mild or benign 
type. The former is a most deforming h)rperkera- 
tosis and is practically never compatible with an 
extra-utenne life of more than a few days. Through 
an enormous proliferation of the epidermic layer of 
the skin the whole body of the foetus is covered 
with numerous thick scales separated from each 
other by fissures and furrows, and the resulting con- 
dition has been compared to the skin of the alligator 
or to the dress of the harlequin The mouth, eyes, 
and anus are in a state of ectropion on account of 
the surrounding hyperkeratosis. The mild or benign 
type IS characterised by the presence of a more or 
less continuous coat of a collodion -like substance 
over the body, which soon after birth separates m 
the form of flakes like tissue-paper , sometimes it 
also IS accompanied by some ectropion of the body- 
orifices It IS not fatal to life, and individuals 
suffering from it have been known to reach old age 
It may be kept in check by means of alkaline baths 
and friction with glycerin or lanolin A foetal 
condition to which the name of ichthyosis hnearts 
neuropathica has sometimes been given is better 
described as neurotic papilloma or as a variety of 
noevus than as a form of ichthyosis It is character- 
ised by the presence of papillary growths more or 
less localised and limited to the area of distribution 
of one or more of the cutaneous nerves It generally 
affects one side of the body only Tylosis palmcc 
et plantcE is another form of epidermic hypertrophy 
met with at birth , it is limited to the skin of the 
palms and soles, and is often very clearly hereditary 
It has shown improvement under painting with a 
solution of salicylic acid in ether (five per cent ) 
S<^metimes a foetus is born alive with active 
desquamation of the cuticle, resembling the changes 
in the epidermis in maceration of the dead foetus , 
this foetal keratolysis may be due to post -maturity, 
to such fevers as measles or scarlet fever, to a mild 
degree of ichthyosis or sepsis, or to syphilis It is 
to be distinguished alike from the physiological 
desquamation of the new-born and from the con- 
dition known as Ritter’s disease, or dermatitis ex- 
foliativa neonatorum Little is known of the 
condition at birth of the individuals called hairy 
men, ‘ hommes-chiens,’ &c They suffer from 
generalised hypertrichosis^ but whether the hair 
present is a persistent lanugo or a new formation 
after birth is not certain The Condition has in 
some cases been transmitted from father to son 
The opposite condition, hypotrichosis congenita^ is 
also met with , and both hainness and congenital 
alopecia may be associated with dental defects 
The various forms of navus (pigmentary and vascular) 
are well-known congenital anomalies of the skin, 
and when small may occasionally be cured by 
vaccination on the affected region Absence of the 
skin in localised areas, sometimes symmetrical, has 
been seen at birth , it is a real absence of the 
layers of the skin, and is now generally believed to 
be due to pressure of the ammon or to adhesion and 
subsequent teanng away of bands of the amnion 
which have formw between the skin of the foetus 
and the innermost of the foetal membranes. It is 
well to remember that pemphigus of a non-syphilitic 
nature may be met with in the foetus at birth ; this 
bullous formation may be due to sepsis or possibly 
to an hereditarily transmitted tendency to separation 
of the cuticle. 

Morbid conditions of the' subcutaneous tissue af 


well as of the skin may occur in the foetus. Of 
these the best known is general foetal anasarca or 
dropsy In it the subcutaneous tissue all over the 
body IS dropsical, and to such a degree that the 
foetus becomes truly monstrous in appearance ; the 
body-cavities also, and especially the thorax and 
abdomen, are full of fluid, and the placenta is 
cedematous The mother is not uncommonly 
dropsical also, and may suffer dunng pregnancy 
from renal disease, from ansemia, or from hepatic or 
cardiac trouble Hydramnios is frequent, and the 
condition may affect several children of the same 
parents {family prevalence). General foetal dropsy 
IS probably a symptom of various morbid states 
rather than a distinct disease in itself ; it may ap- 
parently be due to premature closure of the foramen 
ovale, absence of the thoracic duct, cystic kidneys, 
or foetal leuchaemia ; in other instances the matema^ 
condition is regarded as a sufficient explanation, the 
effect of backward pressure from the mother’s vascular 
system causing dropsy first of the placenta and then of 
the fcetal tissues It is specially common to meet 
with foetal dropsy in the malformed twin, and particu- 
larly in the acardiac parasitic foetus Congenital 
cystic elephantiasis is a condition closely resembling 
general foetal dropsy, especially that which occurs 
in the monstrous twin In the subcutaneous tissue 
are numerous cysts v,ith serous or curd-like con- 
tents The whole body or only a special region 
(e g the head and neck) may be affected , the 
condition is due to a dilatation, or to a dilatation 
and occlusion of the lymphatic spaces and vessels. 
Both general foetal dropsy and general cystic 
elephantiasis are incompatible with prolonged extra- 
utenne life To other morbid states the name 
foetal or congenital elephantiasis has been given. 
These are less fatal to life after birth Among them 
IS the firm thickening of the subcutaneous tissue and 
skin of one region of the body, such as the leg or 
arm, which sometimes is associated with the 
presence of amniotic bands, and sometimes with the 
occurrence of maternal lymphangitis and the passage 
of streptococci through the placenta It may be 
accompanied by subcutaneous fibromata or by areas 
of naevus-hke vascularity, and it may occasionally 
be exactly limited to one side of the body {congemt^ 
hemi hypertrophy) It has been treated, sometimes 
with success, by elastic pressure, electncity, massage, 
and iodide of potassium 

Several diseases of the alimentary system have 
been met with in the foetus There may, for instance, 
be congenital ascites^ a morbid state which has con- 
siderable obstetrical importance as a cause of great 
delay in labour, a delay which is sometimes so great 
as to necessitate the puncturing of the foetal abdomen 
(justifiable foeticide) Hydrammos and malforma- 
tions of the genito-unnary organs are fairly frequent 
concom itants U nlike ascites in later life it is rarely 
due to obstruction in the portal circulation, and 
most commonly to pre-existent pentomtis. Foetal 
peritomtiSi however, is not always accompamed by 
effusion , when it is of the ‘dry ’ type it is supposed 
to lead to malformations and delay^ developments 
of the gemtal organs, and to the formation ox adhe- 
sions between &em and the intestmes, thus pse- 
disposing to disturbances m later life (postponed 
effect of antenatal morbid states). co-existence 
of foetal peritomtis and distension of the foetal bladder 
has been noticed several times ; sometimes a valve 
or an occlusion has then been found in the course 
of the urethra, but as often no such obstruction has 
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been discovered. Congmital obliteratim of the bile- 
ducts is another morbid state which has been ascribed 
to foetal peritonitis ; it leads to jaundice of the 
new-born infant, and is probably always fatal a week 
or a fortnight after birth ; it may show family pre- 
valence. Distension of the festal ureters and hydro- 
nephrosis occurs sometimes in association with 
^tended bladder and sometimes quite apart from 
it ; it may be traced to kinks or to valves in the 
areters. Congenital hypertrophy of the pylorus may 
exist, and may lead to complete stenosis and death 
after birth with the s)anptoms of intestinal obstruc- 
tion ; but some of the less severe grades of hyper- 
trophy may apparently be recovered from. A con- 
genital hypertrophy of the colon and especially of the 
sigmoid flexure has been described, and to it has 
been ascribed one form at least of congenital con- 
stipation; but it seems more probable that the 
Constipation has originated in some malformation 
or malposition of the bowel, and that the hypertrophy 
of the walls is secondary. 

Idiopathic foetal maladies of the respiratory organs 
are very uncommon ; but septic pneumonia has been 
met with at birth. It may have arisen from the 
transmission of streptococci through the placenta 
from the mother (then falling into the group of the 
transmitted maladies) ; or it may have been due to 
a sucking into the lungs of infected material while 
the foetus was on its way through the maternal 
passages during birth (intranatal infection). 

It is difficult to separate the foetal cardicLC diseases 
from the malformations, for it is common to find 
perforations of the inter-ventricular and inter- 
auricular septa and patent foramen ovale in associa- 
tion with the results of foetal endocarditis ; indeed 
some regard the malformations as the consequences 
of the endocarditis. At the same time there can be 
separated the cases in which the heart is normally 
constituted but shows lesions of the lining membrane 
and valves resembling those which are commonly 
acquired in later life. To this group belong pul- 
monary and aortic stenosis and obliteration, with or 
without cardiac hypertrophy and dilatation ; the 
ri^ht side being most affected. Foetal cardiac 
diseases and malformations are among the few 
antenatal maladies which have been diagnosed before 
the birth of the infant suffering from them. A 
foetal heart murmur has been detected by the careful 
auscultation of the maternal abdomen, and the 
diagnosis has been confirmed after birth. It has 
sometimes ocemTed that the murmur disappeared 
about ten days after birth, and it has been concluded 
that the lesion affected the ductus arteriosus or the 
foramen ovale and that the closing of these openings 
caused the disappearance of the murmur. 

Foetal done-diseases are very little understood, 
although a vast amount of investigation has taken 
place. Under the names foetal rickets, osteogenesis 
imperfecta, chondrodystrophia, and achondroplasia, 
conditions have been described in which there are 
commonly friability of the bones, generally of the 
long, but also sometimes of the flat, and either 
excessive or defective production of bone in the 
diaphysis or epif^yses. That the condition pro- 
duced is rickets is more than doubtful, but true 
rickets is occasionally met with at birth. In what 
has been called achondroplasia the bones of the 
head and trunk are normal or nearly, so, while those 
of the limbs are much stunted, giving rise to a form 

dwarfism ; ^is malady is not necessarily fiital to 
^tni'Utcrine life — in fact an achondroplastic mother 


has been known to give birth to an achondroplastic 
infant. See ACHONDROPLASIA. 

3. Resulto of traumatism.— It may be safely 
concluded that the foetus does not often suffer from 
traumatism apart from the act of birth. Intranatal 
injuries from instruments, from the hands of the 
accoucheur, and even from the mother’s pelvis are 
not uncommon, but these are not truly foetal. 
Fractures occur before birth, but are generally the 
result of unnatural friability of the bones, and the 
so-called congenital dislocations of the hip and knee, 
&c. are either produced in parturition or are due to 
some malformation. With regard to what have 
been called spontaneous festal amputations^ trauma- 
tism can only be invoked if we understand by it the 
slow influence upon the limb of a band of amnion 
or other constricting agency ; these defects are more 
correctly looked upon as teratological or at any rate 
as on the borderland between the diseases and the 
malformations. At the same time it occasionally 
happens that gross maternal abdominal traumatism 
may determine foetal injuries, and cases have been 
reported in which a revolver bullet has penetrated 
the uterus and lodged in the foetal tissues. 

4. New-growths. — The foetus has been known 
to suffer from practically every kind of neoplasm 
which may effect the adult, but well-authenticated 
cases of epithelioma are extremely rare. As might 
be expected, the tumours which are due to cyst-forma- 
tion in embryonic ducts, which ought normally to 
disappear before birth, are commonly met with ; 
under this heading come the various branchial, sacral, 
and coccygeal cysts, which are sometimes so large 
as seriously to impede labour. Teratomata or 
teratoid growths, such as the dermoids, are probably 
due to the inclusion of a twin embryo or to the 
displacement inwards of part of the epiblastic 
layer during the shutting in of the pleuro-peritoneal 
cavity ; they are peculiar in that they contain an 
assortment of various tissues and even the recog- 
nisable rudiments of some organs. They are some- 
times found attached to the sacral region or to the 
back higher up, and sometimes they are intra- 
abdominal (ovarian dermoids and foetus in feetu). 
Sarcomata of the kidney and rhabdomyomata of the 
vagina, heart, and sciatic nerve have been recorded 
among the foetal tumours. Small growths met 
with in front of the external ear are generally of the 
nature of fibro-chondromata, and are supposed to 
be connected with the rudiments of the branchial 
arches. 

5. Foetal death. — The foetus may die in utero^ 
and the causes of intra-uterine death are probably 
very numerous. They may be of the nature of 
maternal morbid states, such as acute febrile diseases 
(pneumonia, &c.), infectious fevers (variola, &c.), 
cardiac disease, nephritis, injuries, accidents, and 
syphilis ; or they may be truly foetal maladies such 
as syphilis and fevers ; or yet again they may be of 
the nature of paternal morbid states, of which little 
is known, but among which must be reckoned 
albuminuria, lead-poisoning, and syphilis. Diseases 
of the placenta are probably especially lethal to the 
unborn infant ; they are often associated with pre- 
existing maternal endometritis and renal disease. 
Habitual death of the foetus has been described and 
may be associated with almost any of the above- 
named causes, but is doubtless specially connect 
wth syphilis, alcoholism, renal disease, uterine 
displacements, and endometritis. If the foetus die 
between the third and fifth months of intra-uterine 
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life, the commonest post-mortem change is a drying 
up and shrivelling of the tissues without putrefwtion 
{mummt/icatton)f and if the dead foetus be one of 
twins and the other keep on growing, then there is 
a flattening of the mummifled one which is called m 
consequence the foetus compressus or papyraceus 
Maceration is the commonest result of fcetal death 
after the fifth month ; it is a non-putrefactive soften- 
ing and liquefaction of all the foetal tissues ; and it 
IS accompanied by desquamation of the cuticle, by 
the formation of bullse containing blood-stained serum 
on the skin, and by the presence of sanguinolent 
serum in all the body cavities, especially in the pen- 
toneal and pleural sacs True putrefaction is rare 
%n utero^ and probably is always due to rupture of the 
membranes and the entrance of germs into the 
uterus ; it is accompanied by the formation of gases 
in the uterus {physometra)^ and by the signs of 
general blood-poisoning Calcification of the dead 
foetus apart from cases of tubal pregnancy is extremely 
rare, but has been noted. The diagnosis of intra- 
uterine death is a very difficult problem, for it must 
be based largely upon negative symptoms and signs, 
such as the absence of foetal movements, of the 
foetal heart-beat, and of continued increase in the 
sue of the maternal abdomen Other circumstances 
which may aid in diagnosis are retrogressive changes 
in the mammary glands, history of the previous 
occurrence of foetal death in the patient, the presence 
of some grave or acute maternal disease, the dis- 
appearance of the purple discolouration of the vulva 
and vagina, a feeling of weight and cold in the pelvis, 
and possibly the supervention of maternal acetonuna, 
or the passing off of albuminuria when it has 
previously existed The birth of a dead foetus is 
not specially delayed or dangerous, possibly because 
the tissues are softened, and because the involution 
of the uterus and the shrivelling up of the placenta 
have already occurred, and so shut off the ordinary 
route by which s^tic infection reaches the mother 

Since It is a difficult matter to diagnose the death 
of the foetus, it follows that it is still more difficult 
to ascertain the existence of foetal diseases while the 
subject of them is still in utero The occurrence 
of diseases, and especially of transmissible diseases, 
in the mother ought to make the medical man suspect 
their possible presence in the foetus ; the existence 
of hydramnios (which can be diagnosed) nearly 
always indicates a foetal disease or a monstrosity, 
but It IS not possible to determine which , and the 
previous occurrence of disease m earlier pregnancies 
in the same mother should make their recurrence a 
thing to be looked for, since many foetal maladies 
show a tendency to repetition in subsequent preg- 
nancies. J. W Ballantyne. 

FOLIE a' deux. — Synon Communicated 
Insanity — It is rare for the sane to become affected 
with mental disorder as a result of contact with the 
insane. Nurses and attendants in asylums are not 
specially liable to become insane Under certain 
conditions, however, constant association with an 
insane person seems to lead to the development of in- 
sanity in one previously sane. The person who is 
secondarily affected is usually of neurotic or insane 
mhentance, or somewhat feeble-minded. Women 
are more easily affected than men, so that most 
commonly a daughter is found to adopt the delusions 
of her mother, or a wife those of her husband, though 
occasionally the reverse is the case. The older 
patient usually affects the younger, and the stronger 


in will the weaker, the second patient having gene- 
rally been for a long time intimately associated with 
and under the influence of the first. Delusions of 
persecution are those most frequently thus conveyed, 
particularly delusions of conspiracy to depnve the 
patients of fancied nghts, of poisoning, or of plots 
to injure in various ways, especially if there ap^ars 
to tie some slight ground for the suspicion, and 
where the conduct and ideas of the first patient 
are not at first sight markedly insane. Occasionally 
delusions of demoniacal possession or of poverty are 
transmitted in this way One patient may persuade 
the other to commit suicide simultaneously. The 
insanity of the second patient is usually of less 
intensity and more curable than that of the first, 
though similar in other respects Although most 
commonly there is only one person secondarily 
affected, yet instances are recorded of three or four 
or a whole family adopting the delusions of the first 
patient 

The more acute forms of mental disorder such as 
acute mama or acute melancholia are not as a rule 
transmitted from one person to another, though it is 
not uncommon for an individual to break down 
mentally while nursing an insane relative in an 
acute attack and thus suffering from intense anxiety 
in addition to physical exhaustion Instances of a 
number of people becoming insane from the same 
cause are seen m epidemics of insanity, of which many 
have been recoraed Occasionally a patient in an 
asylum induces another to adopt his delusion, though 
this IS rare Twins sometimes become insane at the 
same time, but not necessarily as the result of com- 
munication. The practical application of these facts 
is that It IS dangerous for people to nurse their in- 
sane relatives, and that if one person becomes insane 
from association with another who is already insane 
they must be separately treated 

R Percy Smith. 

FOLIE CIRCULAIRE (Fr ) —This term is ap- 
plied by the French pychological physicians to 
a variety of insanity characterised by alternations 
of excitement and depression The patient passes 
through an attack of mama of perhaps an or^ary 
character, but when he appears to have recovered 
he sinks into melancholia, and thence emerges again 
to become maniacal and excited. The duration of 
each stage may vary from weeks to months. Some- 
times one state will follow the other immediately : 
in other cases a period of convalescence will inter- 
vene, during which the patient appears well, and 
can hardly be considered insane Yet the prognosis 
IS extremely unfavourable in all such cases ; and it 
is of great importance, in estimating the extent of 
recovery of a patient, that it should be clearly ascer- 
tained that the attack is not one of a senes following 
one another in the manner mentioned 

G. F. Blandford. 

FOMENTATION {fcrveo, I keep warm). 
Synon : Fr. Fomentation ; Ger, Bcmun^, 

Definition — Fomentation is the application, to 
the surface of the body, of flannels, cloths, or sponge 
moistened with hot water, either pure, or coi^ainliig 
some medicinal substance m solution. 

Action. — The action of a sinmle fomentation is 
the same as that of a poultice. By its warmth andl 
moisture it tends to relax the muscular fibres of the 
skin and soften the cuticle, thus relieving tensioa* 
and diminishing pain and iimtation. In the early 
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stages of inflammation it favours resolution, by 
maintaining the temperatore, and promoting active 
circulation through the area which has suffered 
from the injurious influence, which has started the 
process. In the later stages it promotes and hastens 
suppuration, by causing dilatation of the vessels, and 
encours^ng exudation. A fomentation is superior 
to a poultice in lightness and cleanliness, but unless 
care be taken it loses its heat more quickly. This 
disadvantage may be overcome by covering the 
fomentation with a thick layer of cotton-wool. 

Application and Uses. — A fomentation is thus 
applied : A stout piece of towelling, known as a 
‘wringer,’ with a stick attached to each end, is put 
into a basin. A piece of coarse flannel, sufficiently 
large to cover the affected part when folded into 
four layers, is placed on the wringer, and boiling 
water is poured upon it. It is then lifted from the 
basin by means of the sticks, which are twisted 
rapidly in opposite directions, as much Avaler as 
possible being squeezed out of the flannel. 

This is then placed on the affected part and 
covered with a large piece of oiled silk or indiarubber 
sheeting, overlapping the flannel by at least one 
inch on each side. Over this may be placed a thick 
layer of cotton-wool, and a bandage. If the flannel 
be not squeezed sufficiently dry it will wet the bed 
or clothing. If not sufficiently covered with oiled 
silk and wool it soon becomes cold. Whatever 
means may be taken to retain the heat of a fomenta- 
tion, it can be kept above the temperature of the 
body only for a few minutes. If, therefore, the full 
effect of fomentation is desired to be obtained, the 
flannels must be changed every twenty minutes. In 
many parts a sponge, or a piece of spongio-piline, 
wrung out of boiling water, forms a most convenient 
form of fomentation. When the fore-arm or hand 
is affected, a bath of hot water may be substituted 
for fomentations. The temperature of the water 
must be maintained by the repeated addition of 
small quantities of boiling water. 

Fomentations are especially useful in all cases of 
erysipelas and diffuse cellulitis, and in boils. In 
peritonitis they are borne more easily than poultices, 
on account of their greater lightness. Whenever 
they can be employed they are superior to poultices, 
on account of their cleanliness. When used to cover 
discharging wounds or abscesses, a small dressing of 
boric lint or antiseptic gauze should be wrung out 
in hot water and placed over the wound to absorb 
the discharge, and changed frequently when the 
outer fomenting flannel or lint is renewed. In many 
cases it is advisable to make the entire fomentation 
of boric lint. In this way medicated fomentations 
may be applied with great relief to inflamed or sup- 
purating wounds without fouling the cloths or 
flannels. Should they become contaminated they 
may be boiled in the water before using. 

Varieties. — If it is desired to add some slight 
counter-irritation to the warmth and moisture, the 
fomentation maybe sprinkled with turpentine before 
it is applied. This forms the ordinary turpentine 
stupe. The sedative action of the fomentation may 
be increased by tinkling it with laudanum. The 
ordinary poppy-fomentation is often used with the 
same intention. It is thus prepared ; Half a pound 
of poppy-heads with the seeds taken out is boiled 
for ten minutes in four pints of water, and the 
liquid then strained off. The decoction is kept 
warm over a fire, and the flannels dipped in it and 
applied as before described about every half-hour. 
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The term * dry fomentation * is sometimes applied 
to bags of hot salt, bran, or chamomile-flowers ; or 
pieces of flannel toasted before a fire and laid on 
hot. These often p;ive relief in cases of intestinal, 
renal, or biliary colic. Marcus Beck. 

C. J. Bond. 

FOMITES (fomesy touchwood, tinder). — Sub- 
stances capable of retaining contagium-particles, and 
thus of being the means of propagating any infectious 
disease. The most important fomites are bed- 
clothes, bedding, woollen garments, carpets, curtains, 
and letters. See Infection. 

FOOD.— .SV?d Aliment; and Diet. 

FOOD, POISONOUS . — Under certain con- 
ditions, various articles of diet may become possessed 
of poisonous properties. This may arise from a 
variety of causes, in addition to the introduction of 
known and specific poisons. Articles of food may 
become more or less poisonous from the following 
causes : — 

1. Flesh may contain some poisonous substance 
administered as a drug or eaten as a food. 

2. Poisonous substances may be derived from the 
vessels in which the food has been kept ; for example, 
tinned provisions may become contaminated with 
tin derived from the vessel or solder ; beer and 
cider which have stood in leaden pipes may become 
contaminated with lead. 

3. Poisonous substances may be added by way of 
adulteration, as in the case of the colouring of 
preserved peas and olives with copper-salts. 

4. Certam kinds of foods may develop poisons 
even in the fresh state : for example, meat and some 
kinds of fish, as mussels, salmon, and sardines. 

5. Food may become poisonous from the develop- 
ment of poisons (such as ptomaines or alkaloidal 
poisons, and toxalbumoses or proteid poisons) as 
the result of termentative or putrefactive changes in 
the albuminous constituents, produced by the agency 
of ferments. 

6. Food may be poisonous from the presence of 
the germs or spores of certain specific or parasitic 
diseases, namely, enteric fever, diphtheria, and 
scarlet fever, tuberculosis, trichinosis, actino- 
mycosis, hydatid -disease, and anthrax. Disease 
may be conveyed to man in this way, or the germs 
or spores of diseases may obtain access to food 
from exposure to sewer-air. See Entozoa, 

7. The flesh of animals may be poisonous from 
the animals having fed on noxious or poisonous 
plants ; and under this head may be classed 
poisonous honey which bees have gathered from 
poisonous plants. 

Sound and unsound meat. — The obvious charac- 
teristics of good sound fresh meat are that its 
colour is red ; it is marbled in appearance ; firm 
and elastic to the touch ; possessing a slight but not 
unpleasant odour, which is especially detected when 
a clean knife is thrust into the meat and withdrawn ; 
and when exposed to the air for a day or two, it 
should neither become dry on the surface, nor wet, 
nor sodden. Sound meat is slightly acid to litmus 
paper ; unsound meat may be neutral or alkaline. 
With commencing putrefaction the colour of the 
meat becomes pale, and the smell disagreeable, and 
later the meat softens in parts and turns green. 

Poisonous Meat. — Cases of meat-poisoning 
have occurred from the ingestion of the following 
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foods : boiled ham. baked pork, boiled and salted 
ork, sausages, tinned pigs’ tongues, roast beef, 
rawn, veal-pie, pork-pie, beef-pie, Amencan ham, 
tinned ox-tongue, chicken-broth 

The symptoms exhibited are those of more or less 
severe gastro-mtestmal disturbance, with those 
indicating various degrees of disturbance of the 
nervous system The first symptoms of illness 
usually set in somewhat suddenly, at a varying 
period after the eating of the poisonous food ; they 
consist of nausea, vomiting, abdominal pam, and 
diarrhoea (the stools being generally of a very 
offensive character), accompanied with a sense of 
faintness, muscular weakness, and feeling of pro- 
stration, which IS sometimes very severe Rigors 
may or may not occur These symptoms are 
generally followed by fever and headache (which is 
often intense), and great thirst 

If the illness progresses, however, other nervous 
disturbances may be observed, such as cramps, 
muscular twitchmgs, disturbances of vision, dilata- 
tion of the pupils, drow siness, and occasional coma. 
The appearances observed in the organs of the body 
after death occurs are inflammatory, haemoirhagic, 
or destructive changes in the stomach and intestines ; 
engorgement of the lung-tissues with blood , and 
inflammatory or destructive changes in the liver 
and kidneys These phenomena must be regarded 
not merely as the result of local irritation, but of a 
general disease resembling m some of its effects the 
ordinary specific fevers 

This point was insisted on by the late George 
Buchanan in one of his Reports to the Local 
Government Board, in which he sa>s ‘that the 
phenomena which were spoken of as food poisoning 
are claiming on ever growing evidence to be re- 
garded as true infective diseases, as much so as was 
scarlet fever or tuberculosis , that they have not 
been generally admitted into this rank arises, first, 
from the circumstance that some of them have 
seemed to be wanting in the incubation period, and, 
secondly, because they are rarely recognised as being 
transmissible from person to person , while m the 
Middlesborougn epidemic of 1888 we found sug- 
gestion of disease bacteria operating alternately 
through the atmosphere and through infection of food 
material by them. ’ 

The Middlesborough epidemic that prevailed 
during the early part of 1888, and which resulted m 
490 deaths during the year, in a population of 98,000, 
.was an epidemic of pleuro-pneumonia due, at all 
events in part, to the consumption of American 
bacon, made by soaking in water, and then only 
slightly drying, salted pork imported from Amenca 
In this bacon there was discovered a bacillus which 
was capable of producing a specific general fever, 
the special characteristic of which was a pleuro- 
pneumonia 

From investigations of the cases of food -poisoning 
that have occurred with the various kinds of meat 
mentioned above, the following inferences may be 
drawn, viz • — 

1 In food rendered poisonous by keeping we 
find one or both of two things, namely, a Uving 
microscopic organism, and an organic chemical 
poison (ptomaine, toxalbumose, or toxin) 

2 The material that is in all probability imme- 
diately operative in the production of morbid pheno- 
mena IS the chemical ^ison, which is protobly a 
product of the action of the micro-organism on the 
albuminous constituents of the food. 


3. The micro-organism, provided its sunoundinga 
are favourable to its growth and activity, may 
produce its own special chemical poison from the 
material which affords its nourishment either outside 
the body or within it 

4 Both the micro-organism that produces the 
chemical poison in an infected food, and the 
chemical poison itself, may be evanescent ; as on 
the one hand the micro-organism may be killed by 
its own products, and on the other the chemicsd 
poison may undergo destructive changes, so that 
the infected food, poisonous when eaten at one 
time, may fail to be poisonous when eaten at a later 
period 

5 In many cases of food-poisoning the incubation- 
period has been traced , in others it has been less 
obvious, and in some there is practically none 
The symptoms which arise after the incubation - 
period are probably due to the operation within the 
body of the micro-organism, and the symptoms pro- 
duced without an incubation-penod (1 e. from half an 
hour to a few hours after taking the food) may 
probably be due to the operation of the organic 
chemical poison previously produced m the food 
This inference is a fair one, since the micro-organism 
would require time, as in the other specific infections, 
for Its growth and cultivation in the body, and for 
the formation of its poisonous chemical product , 
whereas the chemical poison previously produced in 
the article of food would operate more speedily, the 
rapidity of its operation being m proportion to its 
toxic nature, the amount taken, and the individual 
peculiarities of the recipient 

6 Of some of the animal foods mentioned as pro- 
ducing poisonous effects, Ballard has tabulated 
thirteen instances, in which the food was, or con- 
sisted largely of — 

Pig’s meat of one kind or another in 9 instances 
Butcher’s meat (kind not stated) ,,2 „ 

Veal ,, j instance 

Beef ,» * » 

Total 13 

This IS probably a fair representation of the 
relative frequency with which swine’s flesh gives 
nse to specific diseases of the kinds referred to, as 
compared with animal food from other sources In 
connection with thpe forms of food -poisoning, the 
poisonous effect is not necessarily always due to pto- 
maines or toxalbumoses or toxins produced by a 
putrefactive decomposition of the article of food con- 
sumed In some cases the symptoms and death are 
due to a true infection, extremely virulent bacilli 
having been found m articles of food, and also in 
the viscera of individuals who have died from eating 
such articles. 

Some of these bacilli, as Klein showed in the 
Portsmouth pie-poisoning case, may not be patho- 
genic on inoculation, though when taken by the 
mouth or in cultures they may produce a chemical 
poison, which, received into the alimentary canal, 
produces illness and death, if in sufficient quantity. 

The toxicogenic powers of these bacteria are 
largely influenced by the conditions under which 
they develop The most important of these con- 
ditions are — 

(a) The nature of the food infecting the body ; 
(^) the temperature ; (tf) the amount of oxygen 
supplied ; {d) the time which elapses between the 
inmction and the consumption of food. 

The poisonous properties of some kinds of meat 
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and fish are due in some instances to the fact that 
the germs which they contain grow practically with- 
out any air-supply (as was in all probability the case 
in connection with the tinned-salmon poisoning case 
investigated in 1891 by the writer, and the tinned- 
sardine poisoning case investigated in 1S92 by 
Stevenson). In such cases, in all probability, the 
contents of the tin were not sterilised, and, after 
sealing, the germs within the tin continued to grow 
anaerobically and elaborated a chemical poison. 

On the other hand, several cases have been re- 
corded in which canned meats were not poisonous 
when first opened, but soon became so on exposure 
of their contents to the air. In such cases, the meat 
in all probability becomes first infected after the 
opening of the can. 

With regard to the nature of the chemical poisons 
formed in articles of food as a result of infection 
with pathogenic bacteria, three classes may be de- 
scribed : — 

1. The ptomaines, or putrefactive animal alka- 
loids. Ste Ptomaines. 

2. The toxalbumoses or poisonous proteids, pro- 
duced by bacterial agency. See Albu MOSES. 

3. The toxins or poisons of uncertain composition, 
also doubtless produced bacterial agency. 

Preventive and Curative Measures.— 
Good cooking, namely, exposure to a sufficiently 
high temperature for a sufficiently long time, is 
undoubtealy the best treatment — short of absolute 
destruction — of unsound and diseased meat. Smok- 
ing meat is less effective than cooking ; salting, as 
a rule, is more effective than smoking, but there is 
evidence to show that smoking may merely hold the 
life of micro-organisms in suspense ; for instance in 
the conversion of American salted pork into American 
hams, a specific germ (a bacillus) has been known 
to retain its harmful properties. The best precau- 
tion of all is cleanliness. Factories where articles 
of meat are prepared and tinned should be well 
ventilated, well lighted and clean ; and the incursions 
of ground-air, sewer-air, or putrid emanations of 
any kind should be rigidly prevented. Kitchens 
and pantries should also be similarly cared for. 

With regard to the curative measures for the 
results of eating poisonous food, these must be guided 
by general principles. The gastro-intestinal and 
nervous symptoms are to be treated, and the powers 
of the patient sustained until the poisonous matter 
is removed by excretion. 

In many cases of meat- and fish-poisoning the 
following prescription for adults is a useful one, 
administer^ every three or four hours until the 
effects of the poison have passed away ; Solution of 
the perchloride of mercury in. xx j iodide of potas- 
sium gr. V ; chloral hydrate gr. v ; carbolic acid 
gr. j ; aromatic spirit of ammonia itj xx ; chloroform 
water ad ^ j ; one dose. 

In addition to the different forms of meat already 
described as producing poisonous symptoms, the 
following articles of food have also been known to 
produce toxic effects occasionally. 

{a) Tinned 'Articles of food. — Salmon, sardiiies, 
anchovies, ox-tongue, pigs’ tongues, meat, cherries, 
apples, and peas. 

Tinned cherries and apples have been known to 
produce poisonous effects from soluble tin-salts 
contain^ in them, produced in all probability by 
the malic acid present in the juice exerting a gal- 
vanic action upon the solder of the tins, carrying 
some of the tin into solution as a malate of tin (see 


four cases of tinned-cherry poisoning investigated by 
the writer : Brit. Med. joum.t April 12, 1890). 
Tinned and bottled peas sometimes contain copper- 
salts which have been added for the purpose of 
colouring them. 

{b) Fish . — Cases of poisoning by fish, Crustacea, 
and the various shell-fish of our islands are not in- 
frequently met with. Generally it is the ingestion 
of crabs, lobsters, and mussels which produces such 
results. Symptoms of gastro-intestinal disturbance 
and nettle-rash are usual, but occasionally fatal re- 
sults ensue from the ingestion of mussels. In the case 
of poisonous mussels, Brieger has shown the toxic 
effects to be due to a ptomaine which he has named 
mytilotoxine, and which is doubtless produced within 
the mussels by bacterial agency, the bacteria most 
probably gaining access to the mussels through the 
medium of sewage-polluted water— since it has been 
found that mussels gathered on shores polluted by 
sewage are not infrequently poisonous in their effects, 
and contain the toxic ptomaine ; whereas, if laid for 
a few months in the open sea, they soon cease to 
contain it and lose their poisonous properties. 

{c) Milk . — This important article of diet may 
produce symptoms of poisoning or disease in many 
ways : ( i ) If acid from lactic acid fermentation (due 
to the presence of the Bacillus acidi lactici)^ it is 
frequently productive of flatulence, sickness, and 
diarrhoea in children. (2) Milk may contain the 
germs of typhoid fever, scarlet fever, diphtheria, 
and cholera. The germs of typhoid fever may gain 
access to the milk, either in water polluted by typhoid 
stools having been added to the milk or used to 
cleanse the milk cans, or by exposure of the milk to 
sewer-air. The germs of scarlet fever may be con- 
veyed into the milk from the hands of a milker 
suffering from scarlet fever, or from cows suffering 
from a disease identical with, or closely resembling, 
human scarlet fever. Diphtheria is possibly con- 
veyed from the cows themselves, and cholera through 
the medium of contaminated water. (3) Tubercle- 
bacilli may gain access to the milk from the tuberculous 
udders of cows, and if the milk is unboiled it is in 
this way easy to account for the high mortality of 
young children from tubercular ulceration of the 
intestines and tabes mesenterica. (4) Milk may be 
contaminated from the animal suffering from foot-and- 
mouth disease (so-called vesicular eczema of the 
mouth and interdigital spaces of the feet) j if there 
are vesicles on the teats of cows suffering from this 
disease the virus may get into the milk, and a person 
consuming that milk may be attacked with fever, 
vesicular eruption on the throat and lips, and swell- 
ing of the lymphatic glands of the neck. 

{d) Cheese. — In cheese that has undergone a pecu- 
liar fermentation a poison has been discovered by 
Vaughan, which is a ptomaine named tyrotoxicon 
(diazo-benzene butyrate). This ptomaine is intensely 
poisonous, producing nausea, drypess of the mouth 
and fauces, a sense of constriction in the throat, 
vomiting, dianhoea, and great nervous prostration. 
The symptoms usually pass off after the lapse of a 
few hours, but may end in death from collapse. 
Cheese containing this poison is not necessarily 
altered in appearance or taste. Butter and cream, 
as well as cheese, have given rise to ptomaine- 
poisoning, 

[e) Vegetables. — V egetables may become poisonous 
either from the development of poisonous matter 
produced by putrefactive changes, or from the addi- 
tion of poisons, as in the colouring of peas with 
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copper, ox from the growth within them of fungi. 
For instance, actinomycosis, a disease which occa- 
sionally occurs in cattle and man, is now regarded 
as due to eating raw barley or other cereals upon 
which the ray-fungus has grown. See Actinomy- 
cosis, Ergoiism ; and Mushrooms, Poisoning 
by 

(/) Reiter — Drinking-water may produce poi- 
sonous effects, either from the presence of specific 
micro-organisms (generally from pollution of the 
water with sewage), or from contamination of the 
water with metallic poisons, such as lead and copper 

{g) Beer , — Beer may be rendered poisonous by 
the presence of arsenic, as in the widespread 
epidemic of arsenical poisoning that occurred m 
Manchester, Liverpool, and other Midland towns 
in 1900 The arsenic in the beer was derived from 
impure sulphuric acid, which had been used, by one 
particular firm, in the manufacture of the brewing- 
sugar Arthur P Luff 

FORAMEN OVALE, Patency of — See 

Heart, Malformations of. 

FORCIBLE FEEDING —Forcible feeding is 
frequently resorted to when a patient from some 
cause or other does not take food, and is commonly 
used m the treatment of insanity. 

Melancholia is the most common type of mental 
disorder in which food is refused The maniac 
may have also to be fed in this way In cases of 
delirium it is most important not to put off forcible 
feeding too long, as fatal exhaustion may rapidly 
supervene Sordes about the lips and mouth, and a 
dry furred tongue with mental disorder in no way 
contra-indicate liberal diet, and are often the warn- 
ing note that forcible feeding must be resorted to if 
a patient is refusing food 

Methods — The various means of artificial feed- 
ing at our disposal are (i) Feeding-cup; (2) nurse 
feeding patient by means of a spoon, as with a 
child , (3) nasal tube with funnel attached , (4) 
large oesophageal tube with funnel attached , (5) 
rectal feeding We need not refer to the first two 
forms, and rectal feeding is of /little value in the 
treatment of the insane 

feeding by nasal tube is done by passing a long 
soft red rubber tube (size No 1 1- 1 2), well lubricated 
with oil, through the nose into the oesophagus It 
will usually be found that one side of the nose allows 
a passage more readily than the other owing to 
deflection of the nasal septum The advantages of 
nasal feeding are that fewer nurses are required to 
hold the patient, and that no gag is wanted, there- 
fore the risk of injury to teeth is avoided Regurgita- 
tion or vomiting is more difficult to effect, and less 
liable to occur spontaneously than when the tube is 
introduced through the mouth The disadvantages 
are more numerous, but none are of a serious cha- 
racter Nasal feeding takes a longer time than oeso- 
phageal feeding The tube being smaller is easily 
blocked up by mucus or thick food. If a patient 
is shouting during the passing of the tube it readily 
goes into the mouth or larynx: in the latter case the 
accident is quickly recognised by the stndor which 
It causes. Nasal feeding, if long continued, may lead 
to ulceration of the mucous membrane of the nose. 

Feeding by the cesofhageal tube , — With this 
method a gag is required, unless a patient has lost 
all his teeth. The serrated surface of the gag must 
be protected by means of rqbber tubing. If theif 
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IS any difficulty in inserting the gag, the handle of a 
spoon may be used to separate the teeth. In using 
a gag great care must be exercised not to force the 
mouth open too rapidly against the powerful muscles 
of the law, otherwise the jaw maybe dislocated or 
even fractured The tube (No 24-28) is then 
dipped into the food to lubricate it, and passed to 
the back of the pharynx ; when the patient swallows, 
the tube is earned down into the oes^hagus, and is 
then easily pushed into the stomach The advantages 
of this method of feeding are, the rapidity with 
which the meal is given, and the readiness with 
which drugs like sulphonal can be administered. 
The disadvantages are that more assistance is 
required than with nasal feeding ; that a gag must 
be used ; that a patient with a small pharynx may 
become very cyanosed dunng the feeding, and that 
regurgitation can be easily effected by the patient 
If a patient vomits fluids into the mouth, by the 
side of the tube, the tube and gag must be at once 
withdrawn to allow of the mouth being emptied, 
otherwise the food may be drawn into the air- 
passages and asphyxia result When the requisite 
food has been given, the tube should be withdrawn 
during inspiration, as it is then less likely to produce 
vomiting In the majority of cases nasal feeding 
should be recommended as the easiest and safest 
method 

Procedure. — The recumbent position upon a 
mattress is the one commonly used, provided there 
are sufficient attendants to overcome easily any 
resistance, as violent struggling is a fruitful source 
of bruises, and even of broken bones The head 
must be held firmly, care being exercised not to 
injure the ears If an oesophageal tube is being 
used the nurse holding the head can also hold the 
gag in position On no account must any attendant 
be allowed to kneel upon any part of the patient. 
The legs can be fixed by a long towel placea above 
the knees, the ends of the towel can be knelt on, or 
otherwise held firmly. Some authonties prefer to 
seat the patient in an arm-chair and fix his limbs to 
the arms and legs of the chair 

The food must be of a more or less fluid form and 
should consist of milk (3 pints daily), eggs (4 to 6 
daily), soups, vegetable extracts, stimulants and 
salt Peptomsed foods are often usefuL Each 
meal should be usually rather more than a pint m 
quantity. Patients should be fed three or four 
times a day, and if in a very weak state as often as 
every four hours Maurice Craig. 

FOREIGN BODIES. — Concretions. 

FORMICATION (formua, an ant). — An ab- 
normal subjective sensation referred to the skin, 
which is desenbed as of a * creeping * character, and 
as resembling the crawling of ants upon th^ surface. 
See Sensation, Disorders of 

FOURTH NERVE, Diseaseaof.— Morbidsta^^ 
of the fourth nerve are shown by sfasm or paraly^ 
of the supenor oblique muscle, which it supplies. 

Spasm. — Little is known of over-action (rf* this 
muscle, except that through it is produced iqtatory 
nystagmus when the quick movement of the upper 
end of the vertical axis is inwards. But it is then 
only the channel through whidi centnd disturbance 
is mamfested. 

Farafysts. —Paralysis is not uncommon. Its usual 
causes are inflammation of the nerve-sheath from 



558 FOURTH HBRVE» DISEASES OF 

cold ; bsemorrhage into the nerve ; syphilitic affec- 
tions of the nerve or of its sheath | cerebral 
tumours, &c., pressing on or injuring the nerve at its 
origin from the valve of Vieussens, or in its course ; 
aneurysm ; exostoses or growths in the orbit ; and 
degeneration of the nucleus, in common with the 
nuclei of the other nerves of the ocular muscles, from 
which it is occasionsilly paralysed in tabes dorsalis, in 
‘prc^ressive external ophthdmoplegia,* in the rare 
acute inflammation of the nuclei, and in sudden 
lebii»QS in this part of the mid-brain. It has also 
been known to be involved in the rare affection of 
the muscles of the eyeball in diphtheritic paralysis. 

Symptoms. — Even in complete paralysis of the 
superior oblique muscle there is little obvious devia- 
tion of the affected eye. Movement downwards is, 
however, defective, and therefore diplopia exists 
when the eye is moved below a line which runs 
obliquely dow wards from the healthy to the 
paralysed side, through the point of mid -fixation. 
The uncertainty which results from ‘ defective pro- 
jection ’ of the image formed by the affected eye 
occurs chiefly in looking down, and in the correspond- 
ing downward position of the head. It is common 
for the first discovery of the defect to be that the 
patient becomes giddy when he goes downstairs, and 
sees two flights of stairs before him instead of one. 
The chief visible defect in movement of the affected 
eye (examined alone) is downwards and inwards, 
because it is when the eyeball is moved in this 
direction that the sufwrior oblique has most influence 
on the vertical position of the eyeball. In the 
direct downward movement there is slight convergent 
strabismus, because the inferior rectus lacks the 
counteraction to its inward traction, so that its 
tendenqr to rotate the globe (lower end of vertical 
axis inwards) is also unopposed and perceptible. 
The diplopia which exists when both eyes look down 
is homonymous — that is, the image formed by the 
affected eye is on the same side as that eye. The 
left eye (if affected) being higher than the right, its 
im£^e (the left) appears lower than the right image. 
The action of the supierior oblique being to move 
the upper end of the vertical axis of the eye inwards, 
there is, in its paral}^is, an abnormal divergence of 
the upper ends of the vertical axes, and the double 
images (being always inverted) will converge ; their 
upper ends being nearer together than the lower. 
This is due to the obliquity of the false image (e.g. 
the left), and this obliquity is greatest when the eye- 
ball is moved to the left and downwards, because in 
this position the rotatory power of the superior 
oblique is greater, and the obliquity is least in looking 
inwards and downwards. Thus the convergence of 
the images is greatest when the difference in height 
is least, and vice versd. When the paralysis of the 
superior oblic^ue has existed for some time, a secon- 
dary contraction of the inferior oblique may cause 
crossed diplopia on looking upwards. 

Treatment. — The treatment of paralysis of the 
fourth nerve is in the main that of its cause. When 
due, as it very commonly is, to syphilis, iodide of 
potassium in full doses, with or without mercury, is 
necessary. Small doses of mercury, with quinine, 
salicin, or iodide of iron, arc also useful for rheumatic 
paralysis. Blisters to the temple are beneficial in 
the earlj^ stages. A little good, but not much, has 
been said to be produced by applying the constant 
current from the eyelid to the forehead, a few cells 
only being used. The direct stimulation of the 
muscle is impracticable. W. R. Gowers. 


FRAMBCESIA 

FRAQILITA8 OS8IUM. — A diseased condition 
of the bones, in which they are extremely fragile, so 
that they are liable to fracture from very slight 
causes. See Bone, Diseases of. 

FRAMBCESIA, or* GRANULOMA TROPU 
CUM. — Synon. : (Africa and West Indies) Yaws 
Fr. and Ger. Pian ; Span, and Portug. Bubas. 

Definition.— A specific infectious chronic 
disease of various tropical countries, communicated 
by contact of the virus with a breach of the surface 
of the skin, and characterised by an eruption of 
squamous patches developing through a papular 
stage into diagnostic yellow encrusted granulation- 
tumours, which usually terminate in resolution 
without destruction of tissue. 

Geographical Distribution. — The disease is 
endemic in t»>pical Africa and America and in 
certain of the Polynesian islands, and it is asserted 
to be prevalent in Ceylon, Malaya, and other parts 
of the Eastern tropics. A great deal of confusion 
has been created by assuming the identity of the 
disease with syphilis, tuberculosis of the skin, 

* oriental sores,’ and other similar ulcerative maladies 
that occur in the tropics. Framboesia, however, is 
essentially a non*ulcerative malady, the ulcerations 
sometimes seen in affected persons being the result 
of concomitant disease. In places where yaws is 
endemic it occasionally becomes epidemic. In 
several of the West Indian islands it has been 
necessary to establish special yaws-hospitals and to 
enact repressive laws to stay the ravages of the 
disease. 

^Etiology. — In most instances yaws is spread by 
the direct contact of the healthy with the diseased ; 
but the contagion may be carried by flies and other 
insects, and it moreover clings to huts in which 
affected persons have lived in poverty and squalor. 
The disease is inoculable, and certain of the African 
and Polynesian races inoculate their children so as 
to secure immunity in adult age. The contagium 
is undoubtedly a microbe, and there is reason to 
believe that it is a micrococcus — having definite 
characteristics under culture — which is invariably 
found in the affected tissues. There is no racial 
immunity, the fact that most cases are seen among 
the dark-skinned races being due to their economic 
and hygienic conditions. Diet has no influence in 
the origination or spread of the disease — which 
cannot be transmitted by the parent to the offspring. 
No age exempts from the operation of the contagion, 
but the great majority ol cases occur in children 
between five and fifteen years, the disease being 
hardly ever seen in early infancy. From an analysis 
of over 3,000 cases of yaws admitted into the special 
West Indian hospitals it was found that males and 
females were attacked in the proportion of three to 
two. 

Pathology. — The raised squamae and the papulae 
are simply earlier and undeveloped forms of the 
granuloma, their bulk being composed chiefly of 
granulation -cells usually surrounding colonies of 
micrococci. On examining a section of a small 
gp’anuloma under a low magniMng power it is seen 
that the papillae increase in size from the circum- 
ference to the centre, and that they and all the 
deeper layers of the skin are infiltiatea with masses 
of granulation-cells. At the summit of the tumour, 
the epidermis is absent, its place being taken by a 
thick crust of inspissated yellow secretion which dips 
down between the greatly enlarged papillae. No 
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:»uppuration is found^except in those cases in which 
the tumours have been suojected to much imtation. 
Vyhen the disease pursues its normal course to a cure 
the granulation-cells and the microbes gradually dis- 
appiear, the papillae decrease in size, and the skin — 
which for a time is maculated— resumes its natural 
appearance, no cicatrix being left to indicate the site 
of the tumour. Dunng the height of the disease 
micrococci may be found in the absorbent glands 
and m the fibrous structures of the body It would 
appear that the granulation-cells which form the 
bulk of the cutaneous tumours are simply barriers 
to cut off the microbes and to prevent tne diffusion 
of their toxins 

Symptoms — The period of incubation is usually 
from ten to fifteen days, but it may be prolonged to 
SIX weeks Frequently the onset of the eruption is 
marked by no apparent ill-health , but malaise, 
itching, pains of a rheumatic character, and fever 
may precede the eruption and last for a week or more 
— the pains persisting or recurring at intervals 
throughout the attack The skin fcomes harsh 
and dry, and round whitish raised patches of fur- 
furaceous desquamation are seen about the body and 
limbs These patches may appear as a general erup- 
tion, or they may be small and few, or by coalescence 
they may involve very large areas Later on papulae 
will form in some of the squamae , and after a 
time, depressed yellowish spots of inspissated secre- 
tion will be seen at the summits of the papules. 
The papule increases in size in all directions and 
then forms the granuloma or so-called ‘ tubercle’ — 
which appears as a tumour growing out of the skin 
and covered at its flat or rounded summit with a 
cheesy-looking crust which at first is moist and bri|;ht 
yellow, but later on becomes dry and brownish like 
the soiled rind of cheese The tumours vary in size 
from an eighth of an inch to several inches in 
diameter, and they are usually round or ovoid in 
shape Rarely the crusts are absent, and then a 
pinkish tuberculated mass is seen The granulomata 
spring from the true skin, but they may extend to 
mucous membrane, when they form about the 
nostrils, mouth, or anus The last two onfices, 
by auto-inoculation, may becofne encircled with 
coalesced tumours which are devoid of crusts in 
consequence of the constant moisture and fnction to 
which they are subjected The granulomata in mild 
cases may be solitary, or they may appear in suc- 
cessive crops all over the surface of the skin. The 
eruption is often symmetrical and is oftenest seen on 
the exposed portions of the body An examination 
[)f lOO successive hospital patients showed that it 
appeared on the face and head in 49 cases, on the 
trunk in 20 cases, on the genitals in 16 cases, on 
:he perinaeum in 20 cases, on the upper extremities 
in 29 cases, and on the lower extremities in 70 
cases Although the squama and papula are 
sarlier stages of the fully formed eruption, many 
jf them may persist throughout the attack, or 
appear and remain in their aborted forms at any 
time during its progress. Ordinarily in from a few 
weeks to two or three months the tumours shrink in 
size and the crusts become drier and thinner, until 
finally they fall off and disclose a whitish macula 
which rapidly becomes dark brown or black and 
persists for a considerable time. No cicatnx or 
puckering of the skin is left, and when the macule 
fades away there is nothing whatever to inlflicate the 
former site of the tumour. The duration of the 
disease is variable ; the tumours may disappear under 


appropnate treatment m from two to four months, 
but they may last for many months or even longer. 
Successive crops of the eruption may be evolved 
dunng the course of the disease, its relapsing 
nature being at times most marked. The lymphatic 
glands are Sequently enlarged and tender, and the 
femoral glands may beoime enormously increased 
in size Relapses occur in about 5 per cent of the 
cases, and they usually take place within a penod of 
SIX months after apparent cure. One attack usually 
produces immunity from a subsequent one ; but, in 
a small proportion of cases, the immunity is lost 
and the manifestations of the second attack differ in 
no way from the first, no matter what time may 
have passed between them In cachectic persons 
and in those suffering from malarial disease, ankylo- 
stomiasis, leprosy, syphilis, and tuberculosis, the 
granulomata often break down into intractable ulcers 
which at first may be covered with yaws-crusts. 
When the disease is concomitant with tuberculosis 
or tertiary syphilis, the ulceration at times spreads 
and attacks the deeper structures, so that all the 
tissues down to bone may be successively destroyed. 
Such cases are often seen in the West Indies , and, 
until recently, the ulceration was invariably ascribed 
to yaws Should, however, ulceration supervene 
on yaws, it is due to intercurrent disease; and, 
therefore, its cause must be sought for and dealt 
with 

Treatment — Yaws tends to spontaneous cure 
when the patients are placed under proper hymemc 
conditions, and many persons recover who mthe 
frequently in the sea and even drink sea-water. 
Indeed any interference with the course of the 
disease is likely to do more harm than good, and 
the chief aim of the medical man should be to 
strengthen the constitution In the early stages 
remedies are recommended that will maintain a 
vigorous circulation in the skin, so as to favour the 
efflorescence of the eruption When the full erup- 
tion has lasted several weeks, medicines may he 
given to cause the absorption of the cutaneous 
tumours , and iodide of potassium, arsenic, or 
perchloride of mercury may be administered with 
benefit Should mercury be given, however, the 
utmost care must be taken not to produce salivation 
— which would probably result in disastrous con- 
sequences, Should there be any intercurrent disease, 
its cure should be essayed before the yaws is treated, 
otherwise the case may become an incurable one. 
As ^ws IS highly contagious, every effort should be 
made to isolate affected persons ; and houses, clothes, 
bedding &c used by the sick should be destroyed 
or thoroughly disinfected afterwards It has been 
found that the infection often clings to the wretched 
huts of the native races most subject to attacks of 
the disease, and at times it may be necessary to 
demolish these hovels in order to safeguard the 
public health. 

H A Alford Nicholls, 

FRANCE, South of — ^The eastern part (Medi- 
terranean coast) IS dry and bracing, with a very 
clear atmosphere The chief resorts in it are 
Cannes, Mentone, Hy^res, and Nice. The 
western part is moist and mild but variable, the 
pnncipal places in it being Arcachon, BlARElTZ, 
and Pau Sm Climate, Treatment of Disease by. 

FRANZENSBAD, In Auatrla.— Alkaline sul- 
phated waters See Mineral Waters. 
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FRECKLES.— Synon. : Lentiginesi Unttculai 
Fr. Ephilides ; Ger. Sofnmsrsprossen, Sommer- 
flecken.^E freckle is an acquired increased 
pigmentary discolouration of a susceptible skin, 
involving a definite circumscribed roundish or 
irregular area of the rete Malpighii, in which 
melanin is deposited. It has received its Latin 
name from a resemblance in colour, figure, and 
size to a lentil. It varies in tint from yellow to 
olive ; and is met with on the exposed parts of the 
skin, particularly the root of the nose, cheeks, neck, 
and dorsum of hands, and occasionally on the 
covered parts of the body (* cold freckles *), as the 
chest, back, and inner aspects of thighs. It is usually 
found in children and women in whom the skin is 
sensitive and delicate, and has obtained its German 
synonyms from its greater frequency in the summer 
season, when the affected areas are exposed to the 
chemical influence of the solar actinic rays. 

Freckles are usually seen after the first decade 
(not in infants and seldom under the age of eight). 
They have been seen in mulattoes. Both sexes are 
^usdly liable, and freckles are specially common 
in those of fair complexion and with red hair. 
The lesions may be few or numerous, they some- 
times coalesce, often persist through life, and are 
unaccompanied by subjective sensations. 

The treatment of freckles is that of other cutaneous 
pigmentary affections. A favourite lotion is one of 
one grain of perchloride of mercury added to one 
ounce of Almond-mixture. Citric acid is sometimes 
useful. Meddlesome interference is the worst form 
of treatment. See Skin, Pigmentary Diseases of ; 
Xeroderma Pigmentosum ; and Chloasma. 

John Harold. 

FREMISSEMENT CATAIRE {frimissement, 
purring ; cataire^ connected with a cat). — A physical 
sign felt on applying the hand over the region of 
the heart or great vessels in certain morbid condi- 
tions, and compared to the sensation conveyed to 
the hand by the purring of a cat. This sign is more 
commonly known as ‘ thrill ’ or ‘ purring tremor. * 
See Physical Examination. 

FREMITUS (fremitus^ a low noise). — A group 
of physical signs elicited by placing the hand over 
the respiratory organs while the patient speaks {vocal 
fremitus)^ or coughs {tussive fremitus) ; or in certain 
morbid conditions when the patient simply breathes 
{rkonchal and friction-fremitus). A fremitus may 
sometimes also be felt over the cardiac region in 
connection with the movements of the heart, when 
the surfaces of the pericardium are much roughened. 
Another form of fremitus is a peculiar sensation called 
hydatid fremitus, which may be elicited by a special 
mode of percussion over hydatid tumours in some 
cases. See Physical Examination. 

FRICTION. — Synon. : Rubbing ; Fr. Friction ; 
Ger. Reibung, 

Definition. — Bv friction we mean surface- 
rubbing, as distinguished from shampooing, medical 
rubbing, or message, a process of manipulation by 
which deep pressure is made upon the muscles. 

Friction is employed over the sui^e of a limb, or 
over the trunk, for a variety of purpotes. . Itis espe- 
cially useful when tte circulation is enfeebled, eitto 
by the external application of cold, amounting, when 
in a severe d^ee, to frostbite, or in cases ^paiElysis. 
The effect is sdll further increased bythe ose of 


various stimulating liniments, Especially when it is 
desirable to excite counter-irritation over a large 
cutaneous surfece, for the relief of congestion or in- 
flammation of internal organs. 

Friction is also employed in medicine to facilitate 
the absorption, and introduction into the system of 
various remedial agents applied externally. See 
Endermic Medication ; and Inunction. 

FRICTION-FREMITUS. — The form of fremitus 
produced by the rubbing together of surfaces 
roughened by various morbid conditions, as of the 
pleura in breathing, or of the pericardium from the 
movements of the heart. See Fremitus ; and 
Physical Examination. 

FRICTION -SOUND. — A physical sign, heard 
on auscultation, and due to the rubbing against each 
other of serouS surfaces that have lost their natural 
smoothness and moistness from any cause. See 
Physical Examination. 

FRIEDREICH’S ATAXIA. —Synon. : Heredi- 
tary Family Ataxy ; Postero-lateral Sclerosis of the 
Spinal Cord ; Diffuse Sclerosis of the Spinal Cord 
and Bulb. 

This is a disease apt to show itself in several 
members of the same family, at periods varying 
between early childhood and the twenty-fifth 
year. It is about equally common in males and in 
females. It is not usually an hereditary disease in 
the strict sense of the term ; it is rather a ‘ family 
disease,’ showing itself in several children of the 
same parents, although neither they nor their parents 
may have had the disease. It is true that in rare 
cases one or more members of consecutive genera- 
tions have been affected, but this is altogether ex- 
ceptional, as owing to the early development of the 
disease marriage has rarely been possible either for 
male or female so affected. 

Nature and Pathology.— When first re- 
cognised, this disease was regarded as a form of 
locomotor ataxy ; but, as Charcot and Bourneville 
pointed out, some of the cases at least are more 
closely related to * disseminated sclerosis.* Fried- 
reich’s disease is, in fact, a malady, as it were, 
intermediate between these two affections, having 
important alliances with each, though, for the most 
part, the clinical alliance is closer between it and 
disseminated sclerosis than between it and loco- 
motor ataxy. 

The disease is dependent upon the development of 
areas of sclerosis in the posterior and in the antero- 
lateral columns of the cord, as well as in some parts 
of the grey matter, more especially in the ‘posterior 
vesicular tract’ of Clarke; together with an ex- 
tension of such morbid processes to the bulb, so as 
to implicate the cells of the post- pyramidal nuclei, 
of the hypoglossal nuclei, and other parts. The dis- 
ease has, therefore, likewise been named ‘ Diffuse 
sclerosis of the spinal cord and bulb. ’ The posterior 
columns are most extensively involved from the 
lumbar rerion upwards, the crossed pyramidal tract 
and the (firect cerebellar tract are also often very 
completely degenerated, while portions of the an- 
terior columns and other portions of the lateral 
columns are more variously affected in different cases. 
The posterior nerve-roots are littie if at all affected. 
The sclerosis is said to begin by an over-growth of 
neuroglia as a primary event rather than with 
primaiy atrophy of the nervous fibres themselves 
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followed by overgrowth of the neuroglia. Whether 
this be so or not, it is undoubtedly true that in some 
cases an altogether excessive amount of well- 
devel(^d connective tissue has been met with in 
the affected regions of the cord in this disease. 

Symptoms AND Course —Generally commencing 
without any special exciting cause, and mostly during 
childhood or adolescence, though occasionally later, 
up to the twenty-fifth year (and only very rarely 
later than this), the malady shows itself first by the 
occurrence of a gradually progressive weakness in one 
or both lower extremities, together with an unsteady 
or uncertain rather than a distinctly ataxic gait The 
legs are often placed wide apart, and the walk is not 
unlike that of a drunken man or a patient with some 
form of cerebellar disease. By slow degrees the 
weakness increases, till standing becomes very 
difficult even with assistance, and at last impossible 
The weakness and uncertainty soon extend to the 
upper extremities, which also become uncertain and 
tremulous during the execution of movements, as m 
touching the tip of the nose with the forefinger, or 
m picking up small objects Occasionally this m- 
co ordination is not exaggerated by closure of the eyes. 
The uncertainty of movement is not nearly so exag- 
gerated as that met with in the * intentional tremor * 
of a well-marked case of disseminated sclerosis 

Later on, the trunk and the head become the seat 
of oscillations, which are exaggerated when the 
patient sits up or executes any movement, but, on 
the other hand, cease when he is completely at rest 
m the recumbent position 

The knee-jerks are usually soon lost, though in 
rare cases they have been rather exaggerated and 
associated with ankle-clonus The plantar reflex 
persists, and is accompanied by well-marked dorsi- 
flexion of the toes In a case now under the 
wnter’s care, of three years’ duration, the plantar 
reflex is very notably exaggerated, the slightest touch 
on the sole sufficing to produce rapid and well- 
marked dorsiflexion of the foot and toes 

As the disease becomes developed, sooner or later 
in different cases, two very important changes show 
themselves with considerable constancy, which are 
of great value from the point of view of diagnosis 
The earlier of these to appear is a peculiar de- 
formity of the foot [pes cavus)^ which seems to be 
shortened and bent antero- posteriorly, the instep 
being much hollowed, while the toes are extended 
at the metatarso-phalangeal articulations (with pro- 
minence of the extensor tendons) and flexed distally. 

The other change, of almost equal significance, is 
the development of a well-marked lateral curvature 
of the spine 

In males a condition of impotence supervenes; 
and in females the menstruation becomes exceedingly 
irregular. These signs are not long in showing 
themselves when we have to do with patients past 
the age of puberty 

After some years the tongue partakes in the 
trembling, and speech becomes hesitating, thick, and 
at last scarcely intelligible Ultimately the tongue 
may become completely paralysed and motionless. 

Nystagmus of a slow horizontal character is a(A to 
show Itself, on the occasion of voluntary movements 
of the eyeballs, though this is generally not of so 
weU marked a type as th^tmet with in disseminated 
sclerosist There is no actual paralysis of ocular 
muscles. The pupils react to light and accommoda- 
tion, and sight is usually good. 

Durii^ the final stages of thft disease t^ere ts dften 


more or less complete paralysis of all the limbs— 
usually associated with a generalised muscular w|uit< 
1^. At this period, also, the limbs are occasionally 
affected with cramps or transitoiw contractures. 

Again, It IS only during the kter or final stages 
of the disease that affections of sensibility are prone 
to show themselves — and that, prmcip^ly, m the 
form of anaesthesia of the lower extremities, some- 
times so complete as to involve the joints and muscles 
as well as the skin. In the early stages there is 
little or no affection of sensibihty of any kmd. 
Rarely, pains are complained of, but th^ are usually 
slight and not of the lightning-like or lancinating 
type^ The special senses and the intellect usually 
remain unaltered The sphincters are not affected ; 
and there is no tendency for bed-sores to occur 

Sudden attacks of vertigo are apt to supervene 
(and that quite irrespective of the position of the 
patient at the time) ; or towards the close of the dis- 
ease actual apoplectiform attacks may occur, to one 
of which the patient may succumb Such an attack 
is said to be of the following type • * It is character- 
ised by a rapid but incomplete loss of consciousness, 
by resolution of all the limbs and a generalised 
anaesthesia, by a considerably impeded respiration 
which IS of a jerking and noisy type, by a tumultuous 
action of the heart and great frequency of pulse ( 1 30), 
tc^ether with a notable elevation of temperature’ 
(Brousse) 

The development of the disease is often extremely 
slow, but always fatally progressive. It may last 
from five to thirty years 

Diagnosis — As already indicated, the disease 
has to be distinguished from disseminated sclerosis, 
and from locomotor ataxy Such difiiculties of dia- 
gnosis must, however, present themselves pnncipally 
in regard to the first case of Friedreich’s disease that 
happens to show itself in a family. If the medical 
attendant knows that already one or more of the 
patient’s brothers and sisters have become affected m 
a similar manner, more than half the difficulty of 
diagnosis is at once got rid of , since several cases 
of ordinary locomotor ataxy or of dissemmated 
sclerosis in the same family must be r^;arded as 
events of extreme rarity 

It should, however, be borne in mind that m 
Friedreich’s disease (as well as in locomotor ataxy, 
and disseminated sclerosis) much variation exists m 
different cases, in the rapidity and in the order of 
development of the several signs and symptoms A 
similar vanability exists in regard to the relative 
development of these several signs m different cases 
— the result being that only a generic similanty is 
likely to exist between any two or three consecutive 
cases of this disease that may chance to present 
themselves to the same observer. 

Supposing, however, that we have to do with a 
solitary case of disease, then the question of age 
becomes of first importance. If the patient should 
be under twenty years of age, the chances would be 
decidedly against locomotor ataxy, and in favour of 
the case being one either of FriMreich’s disease or 
of disseminate sclerosis ; while the mdications would 
be still further against locomotor ataxy, if there 
should be an absence of the peculiar pains character- 
ising this latter disease, or of other affe^ohs of 
sensibility. 

The points, in detail, which iqttst be taken into 
consideration for the diamosb of these (hree di^ 
eases from one fmother will noW be given in pandid 
columns. ' ^ 
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FRIEDREICH'S ATAXIA 

Disseminated Sclerosis. 


Friedreich’s Disease. 


Locomotor Atajcy. 

Rardy before twentieth year. 

Affections of sensibility early and 
constant Lancinating pains. Sight 
and hearing often affected. 

Double vision, and Argyll- Robert- 
son pupil present. 

No nystagmus. 


No oscillations of head and 
trunk. 

Knee-jerk absent ; no ankle- 
clonus. No rigidities. 


No speech-defects. 

Simple inco-ordination in arms 
common. 


Gait ataxic. 


Mental disturbance rare. 

No deformity of feet or spinal 
curvature. 


Often before twentieth year. 

Affections of sensibility often 
absent. No pains. Sight and 
hearing sometimes affected. 

Double vision frequent, and 
Argyll- Robertson pupil absent. 

Nystagmus very common ; often 
early and well marked. 

Oscillations of head and trunk 
frequent. 

Knee-jerk commonly exagge- 
rated, and clonus present. Rigidi- 
ties common. 

Difficulties in speech. 

Tremors of arms, on movement, 
fftaduallv becoming choreic in 
range. 

Gait spastic. 

Mental disturbance frequent. 

No deformity of feet or spinal 
curvature. 


Commonly before twentieth year. 

Affections of sensibility generally 
absent. No pains. 


Double vision, and Argyll- Robert- 
son pupil absent. 

Nystagmus frequent ; often late 
and slight. 

Oscillations of head and trunk 
very common. 

Knee-jerk usually absent, and no 
clonus. Rigidities rare. 


Difficulties in speech. 

Tremors of arms exaggerated by 
movement. 


Gait reeling and unsteady, of 
cerebellar type. 

No mental disturbance. 

Pes cavus and lateral curvature of 
spine. 


Prognosis and Treatment. — The disease is 
not amenable to any special line of treatment On 
the other hand, it is one which is comparatively 
little dangerous to life, even though the sufferers 
may be helpless and bed-ridden for many years. 
Patients so affected may live for prolonged periods, 
if due care be taken to maintain their general 
health. H. Charlton Bastian. 

FRIEDRICHSHALL, in Germany.— Sul- 
phated waters. See Mineral Waters. 

FRONTAL SINUSES. — See Nose, Diseases of. 

FROSTBITE. — Definition. — The result, vary- 
ing in severity from temporary local anaemia up to 
gangrene, of exposure of a part to great cold. 

iETiOLOGY. — The parts most liable to frostbite 
are the toes, feet, fingers, hands, nose, and ears — 
all because of their position, which involves special 
exposure, and a blo^-supply readily affected by ex- 
ternal influences. Most cases occur among men in 
the prime of life : firstly because their occupations 
involve special exposure ; next because a drunken 
sleep is often the cause of prolonpjed exposure ; and 
lastly, because in weakly individuals the general 
effects of exposure to cold are more often directly 
fatal. 

General Effects.— These vary with the in- 
tensity of the cold, the protection of the part, 
the general state of the patient, and other 
conditions. Tissues may be frozen to insensi- 
tiveness and yet recover perfectly; but if kept 
froKn, death of the affected part supervenes — more 
rapidly than when it is simply deprived of its blood- 
supply. If the part be frozen until it is absolutely 
ddiai subsequent thawing will not be followed 
jre-entiy of blood ; and the port will gradually 
nndeig[o the changes characteristic of dry gangrene. 


If actual death of the part has not occurred, the 
blood re-enters, and an inflammation — at first 
aseptic — ensues. Free exudation rapidly takes 
place, the part swells and shows all the signs of 
impaired circulation, vesicles with red or purple 
contents rise, and finally, if the part be seriously 
damaged, circulation completely ceases and moist 
gangrene is established — either limited and super- 
ficial, or involving a considerable part of a limb. 
In these cases the inflammation generally becomes 
septic from the growth of organisms from the skin 
into the damaged parts, and much tissue that might 
otherwise have been saved is destroyed. General 
infection may ensue. 

Signs and Symptoms. — Usually the first sign 
is redness of a part coupled with some pain ; this is 
followed, more or less quickly, by purplish lividity 
with dimini.shed sensibility. Next, congelation 
takes place, and the part becomes white, hard, and 
absolutely insensitive. Then the freezing extends 
to the deeper parts until the part is literally ‘ frozen 
to death.’ Signs of returning circulation, however 
slow, are the first signs of recovery ; swelling, and 
often vesication, follow. Persistent pallor or a 
red or purple colour, which is not discharged by pres- 
sure, is a sigpi of ill-omen. A part which becomes 
cherry-red is said by von Bergmann to be doomed ; 
the only doubt is how deep the moist gangrene 
which it precedes will extend. 

In parts which do not die after frostbite, chronic 
ulceration and other trophic lesions are common for 
a long time after the injury. Thawing of a frozen 
part is acutely painful. 

Treatment. — This needs exceptional patience 
and judgment : safe progress is .always slow. For 
the general treatment of the frostbitten sea Cold, 
Effects of. 

The patient must be kept lying in a cold room of 
which the temp)erature is very slowly raised. The 



FROSTBITE 


FURUNCULUS 


affected part should be somewhat elevated and gently 
rubbed with snow or bathed with cold water NOxt 
friction with vaselined hands may be used ; and, 
finally, the part should be wrappM m cotton-wool, 
the rubbing being practised more or less frequently 
over an area much greater than that of the part 
apparently affected Should swelling appear as the 
circulation is resumed, elevation must be increased 
until the vertical position is reached. Should 
vesicles be formed and the onset of moist gangrene 
be threatened, the part should be thoroughly 
cleansed, as if for an operation, wrapped in cotton- 
wool, and well raised 

Limited sloughing or intercurrent cellulitis should 
be treated in the usual way {seg Celluutis) 
Should the gangrene be so extensive as to necessi- 
tate amputation, this should be performed, with the 
most careful asepsis, as soon as the line of demarca- 
tion IS evident. A septic inflammation of the stump 
so often led to fresh sloughing that surgeons used to 
postpone amputation until the dead part was almost 
separated 

Impaired circulation and its results persisting after 
frostbite should be treated by attention to the general 
health and especially to the heart , by exercise, 
massage, and warm clothing 

Arthur E Durham 
Stanley Boyd 

FUMIGATION {fumtgOy I smoke) — Synon 
Fr Fumigation , Ger Beraucherung 

Definition — A mode of employing certain 
medicinal agents, capable of being volatilised by 
heat, the vapour being allowed to escape into an 
apartment, or to come into contact with articles of 
clothing and other objects, for purposes of disinfec- 
tion , or being allowed to act upon the surface of 
the body for therapeutic purposes The chief agents 
which are thus used are sulphur and mercury 

Mode of Application and Uses — Sulphur, 
The mode of using sulphur as a disinfectant is ex- 
plained in the article Disinfection 

Mercury — Mercurial fumigation, general or local, 
has long been employed m the treatment of sjrphilis, 
and many different preparations of mercury have 
been used in this way 

General mercurial fumigation is now usuedly 
effected by exposing the body to the fumes of calomel 
mixed with steam, the steam being added with the 
twofold object of inducing gentle perspiration, and 
of rendering the mercurial fumes less imtating to 
the respiratory passages In the form of mercunal 
vapour bath recommended by the late Henry Lee, 
the apparatus consists of a spint-lamp which is en- 
closed in a case of wire-gauze, on the top of which 
is a small plate surrounded by a porcelam trough. 
One ounce of water is poured into the trough, and 
the lamp is then lighted When the water begins 
to boil, from 20 to 60 grains of resublimed calomel 
are spread on the plate, and the apparatus is placed 


5 ^ 

between the patient’s legs as he sits on a chair un- 
dressed, but surrounded by a blanket, or better 
a moleskin cloak long enough to reach the ground. 
The cloak is tied round the neck, but kept away 
from the rest of the body by a cane hoop. If it hie 
thought desirable that the vapour should be inhaled, 
the sht of the cloak may be opened slightly from 
time to time The duration of each bath should 
not be longer than from fifteen to twenty minutes 
The patient should not be left alone dunng the 
bath, as it sometimes causes faintness When the 
calomel is exhausted, he goes to bed wear- 
ing the cloak as a nightdress When any of the 
various bath-boxes or cabinets is used for fumigation 
the cloak of course is not required The bath may 
be repeated every night, or less often, accordinjg to 
the case and the effect produced The state of the 
gums must be closely watched, and the dose of 
calomel regulated according to circumstances 

General mercurial fumigation has been employed 
in all stages of syphilis, and it may be tned when- 
ever mercury is not well borne by the stomach But 
in the writer’s opinion it is chiefly indicated in 
certain cases of wide-spread eruption which resist 
ordinary methods of treatment See Syphilis 

Locctl mercunal fumigation has been found service- 
able in treating obstinate affections of the skin and 
mucous membrane, in the later as well as in the 
earlier stages of syphilis. From 3 to 5 grains of 
calomel is the usual quantity for each fumigation. 

Arthur Cooper. 

FUNCTIONAL DISEASES —A class of diseases 
in which no anatomical or structural change can be 
detected to account for their presence 

FUNGI, Diseases due to. — See Parasites, 
Vegetable, Mushrooms, Poisoning byj and 
Bacteria 

FUNGOID (fungus^ a mushroom) — A term 
applied to superficial granulations and morbid 
growths, especially those of a malignant nature, 
when they sprout rapidly and assume an appearance 
somewhat like a mushroom See Cancer ; and 
Ulcer and Ulceration 

FUNGUS-DISEASE OF mD\A,^See Myce- 
toma 

FURFUR 1 . . , 

FURFURACE0U8 f ^ 

term furfuraceous is applied to conditions m which 
the epidermis is shed m the form of bran-like scales. 
It is especially applicable to such cutaneous diseases 
as pityriasis, psoriasis, and ichthyosis. Scurf and 
dandruff may oe regarded as tynonyms of fhrfiir. 

FURUNCULUS (Lat a htUe rascal, dimin. of 
fur^ a thief).— A synonym for boil. See Boil. 
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GADFLY.— The pcj^ular name for a genns of 
insects whose larvse infest man and the lower 
animals. See CEstrus. 

GAIT.— Equilibrium. 

QALACTAG 0 QUE 8 (7cUa, milk; and &7«} I 
move). 

Definition. — Agencies which increase the 
secretion of the mammary gland. 

Enumeration. — The most common galacta- 
gopues are : Mental Emotions ; Local Nervous 
Straiulation ; Warmth ; good Food ; Alcohol ; 
Jaborandi ; the fresh leaves of the Castor-Oil plant ; 
and Tonics. 

Action. — The maternal feelings, as well as the 
reflex stimulation of the infant’s lips, act in deve- 
loping the functions of the breast. Warmth and 
go<xi diet also play their part in the process. 
Alcohol in the form of malt -liquors, and malt- 
extract, are useful adjuncts ; and so are such tonics 
as iron, which counteract in some measure the 
severe drain on the constitutional resources. Jabo- 
randi is a galactagogue of doubtful utility. A 
poultice made of the fresh leaves of the castor -oil 
plant, aided by teaspoonful doses of a fluid extract 
prepared from the same, is said to have a stimu- 
Uting influence on the mammary secretion. The 
administration of the phosphates internally improves 
the quality of the milk in nursing women. 

Robert Farquharson. 

Sidney Phillips. 

GALACTHIDROSIS (yciXa, milk; and 
perspiration). — A term signifying milky perspiration. 
See Sudoriparous Glands, Disorders of. 

GALACTORRHCEA (yd\<x, milk ; and I 
flow). — An excessive flow of milk. See Lacta- 
tion, Disorders of. 

GALL-BLADDER AND GALL-DUCTS, Dis- 
eases of— A. Bile-Passages.— 

I. Simple Catarrh. — This common disorder is 
marked by an increase of the mucus in the bile-pas- 
sages, and as the bile is secreted at a very low pressure 
the result is to retard and, if the catarrh be sufficiently 
great, to ol»truct the flow of bile. Retardation 
in the flow of bile thus broupht about is the cause of 
the condition termed ‘biliousness,’ evidenced by 
slight yellowness of the conjunctivae ; obstruction, 
more or less complete, is the cause of the com- 
monest form of jaundice — ‘ catarrhal jaundice.’ 

The catarrh may affect any of the bile-ducts from 
their commencement down to the opening of the 
common bile-duct into the duodenum. Its origin 
is referred by most observers to an extension of 
catarrh from ffie duodenum upwards into the com- 
mon duct ( ‘ duodenal catarrh ’) ; but a more common 
origin, in the writer’s opinion, is extension from the 
intra-hepatic bile-ducts downwards (‘ excretory 
catarrh However poduced, its commonest cause 
is the same, namely, irritation of the lining 
membrane of either duodenum or bile-ducts by the 
pfoducts of disordered digestion. 

SYUPTOMS. — The symptoms are mainly those 
of the accompanying digestive disturbances, with 


uneasiness over the liver or stomach, to which is 
superadded a yellowish discolouration of conjunc- 
tivse and skin, with pale stools and presence of bile 
in the urine. 

Catarrh of the bile-ducts — in many cases to a 
much higher decree — is also a common accom- 
paniment of certain infective disorders : e.g. typhoid 
fever, pneumonia, malaria, and sporadic forms of 
enteric catarrh. 

The symptoms in such cases are the same as the 
above, with, in addition, more general constitu- 
tional disturbance — including always some degree of 
fever. Even the simplest forms of biliary catarrh 
(‘catarrhal jaundice’) are often marked at the outset 
by some slight rise of temperature — a fact which 
suggests that even in their case infective influences 
in addition to those connected with digestive dis- 
turbances are not improbably at work. 

There are no constant changes observable in the 
liver during life. In general, it is slightly enlarged. 
The duration of the symptoms is very variable, but 
averages from four to six weeks. 

Diagnosis. — The chief difficulty is in determining 
to what cause the catarrh is due, whether to some 
temporary disturbance of digestion, or temporary 
toxic influences (e.g. drain -poisons, as in butchers, 
sewermen, &c.), or to a more permanent cause, e.g. 
the presence of organic disease or of gall-stones. 
The antecedent history of the case, the age of the 
patient, the absence of emaciation, will help in 
distinguishing the simpler forms from those connected 
with cancer, while the freedom from pain and the 
absence of any history of gall-stones will help in 
excluding gall-stones. In many cases the diagnosis 
is only made clear by the subsequent progress of the 
case. If due to simple irritation from digestive or 
toxic disturbances, the catarrh passes off completely ; 
if due to organic disease, or if it be connected 
with the presence of bile-sand or gall-stones, it will 
persist or soon recur. 

Treatment. — The chief indications are (i) to 
allay or remove any gastric catarrh ; (2) to promote 
healthy conditions in the intestinal canal ; and (3) to 
promote an increased flow of bile, with the object 
of flushing out the biliary system. 

The first indication is met by removing all causes 
of gastric catarrh, and by appropriate use of alkalis 
(bicarbonate of sodium) or acids (nitro-hydrochloric) ; 
the second, by the administration of mercurial anti- 
septics (calomel, Blue Pill, or perchloride of 
mercury) with or without salines ; and the third by 
allowing the patient to drink freely of mineral 
waters, of which the best are Vichy and Carlsbad, 
or simple water between meals or shortly before. 
These measures are always successful in cases of 
sub-acute catarrh, the result of indigestion. The 
task of treatment is more difficult when the catarrh 
is chronic, depending upon lon^-standing habits as 
regards eating, drinking, and insufficient exercise. 
It is the more important to remove this chronic 
catarrh, inasmuch as its long persistence is liable to 
favour the formation of bile-sanff and eventually of 
gall-stones. See Jaundice. 

2. Infective Catarrh (Cholangltle). This 
affection is more serious than that just considered. It 
is the result of actual infection of the bile-passages 
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with ihicro-organisms, the chief being the Bacillus 
coli communis and the ordinary pyogenic organisms. 
It IS an affection liable to complicate aJU septic 
processes occurring in the liver or in the portal 
veins, and it is specially liable to occur as a com- 
plication of gall-stones, whether these be situated 
in the gall-bladder or in the lower portion of the 
common bile-duct. 

Morbid Anatomy. — The changes induced are 
in the first instance those of catarni, with accom- 
panying lymphangitis ; in severe cases the infection 
not only spreads along the lumen of the bile-ducts, 
causing desquamation of the epithelium, but also 
involves their walls and the neighbouring tissues. 
On section of the liver the bile-ducts present the 
appearance of small abscess-cavities Not infre- 
quently, the neighbouring branches of the portal 
veins are also involved by extension of the infective 
process with resulting pylephlebitis 

Symptoms —The chief symptom is /ever, 
generally accompanied by ngors In severe cases 
the fever assumes an intermittent character, the 
temperature frequently ranging as high as 104® to 
105^^ F. The whole character of the attack closely 
resembles that of an attack of ague These attacks 
may occur off and on over a period of years ; they 
are always accompanied by more or less marked 
jaundice, which generally disappears between the 
attacks In the first instance, they are probably the 
result of lymphangitis, but when they become 
severe and continuous, they denote the supervention 
of suppuration in the bile-passages — a very dan- 
gerous condition, causing death by acute tox®mia 
and exhaustion 

Diagnosis. — The disease rarely occurs as an 
independent condition, but is usually preceded by 
a history of gall-stones or of long-standing biliary 
obstruction, the result of malignant disease The 
supervention of fever of a remittent type in the 
course of these affections is always suggestive of 
suj^uration. 

Treatment — The most urgent indication is to 
remove the cause, and as this in the great majority 
of cases is the presence of gall-stones, the nsk of 
infective cholangitis is an urgent indication for 
surgical operation In the early stages this may be 
carried out with every prospect of success, but when 
suppuration has ensued the chances are much less 
favourable The gall-bladder should be opened 
and Its contents removed ; while free drainage 
should be established and maintained until the bde 
passes freely into the duodenum and the patient is 
free from fever 

3 Cancer — Cancer of the bile-ducts, like cancer 
of the gall-bladder, is an occasional complication of 
gall-stones. It is generally of the cylindncal-cclled 
variety The most common site is the common 
bile-duct, either at its termination or at its point of 
junction with the cystic duct. The symptoms arc 
those of slowly developing and persistent jaundice. 
The diagnosis cannot be made with certainty dunng 
life. 

4. Stenosis of the Common Blle-duot.— 
This IS a condition which may result from disease 
of the bile-duct itself, such as cancer, gall-stones, or 
cicatricial contraction resulting from the passage of 
gall-stones ; or it may result from pressure of new- 
growths in the liver, glands, and, most commonly of 
all, in the head of the pancreas. The result is 
chrpnic and persistent jaundice with great dilatation 
of bile«ducts. * ^ 


B. Diseases of Gall-Bladder. -*T he afleo 
tions of the gall-bladder resemble in thehr siodc 
of causation and general character those of the 
bile-ducts just considered — with, however, two 
differences (i) that all the effects are greatly 
intensified, and (2) that they do not cause jaundice 
except by secondary imphcation of the ducts 

1 Catarrh —This condition is very common, 
and always accompanies catarrh of the bile-ducts, 
although It may also exist as an independent 
condition The temporary sojourn of the bile m 
the gall-bladder intensifies the irritant action of any 
toxic products it may contain ; and when imection 
occurs. It also affords a favourable opportunity for 
the micro-organisms to develop thear pathogenic 
properties The degree of catarrh varies from 
slight congestion with an increased flow of mucus, 
to an oedematous and swollen condition of the wall 
of the gall-bladder 

Causes —These are of three kinds* (i) conges- 
tive, such as are so frequently met with in the 
passive congestion of heart-disease; (2) digestive, 
including the various conditions due to disturbanimS 
of gastro-mtestmal digestion — the commonest causes 
of catarrh of the gall-bladder , and (3) toxic, the 
last comprising the various effects on the wall of the 
gall-bladder exerted by the products of infective 
diseases, such as typhoid fever, pneumonia, diph- 
theria, influenza, and septic diseases generally 

Symptoms — The effects of the catarrh so pro- 
duced are in all cases an increase of mucus 
especially nch in cholestenn; increased desqua- 
mation of epithelium , and the tendency to the 
formation of small calculi, from precipitation of 
bile-pigment in an insoluble form (bilirubm- 
calcium). These generally form the nuclei around 
which the cholestenn in the mucus collects, and 
ultimately precipitates to form gall-stones. The 
conditions described may exist for many years with- 
out giving rise to any symptoms, or at most only to 
a sense of discomfort in the region of the gall- 
bladder in connection with the attacks of indigestion 
which so commonly mark the history of these cases. 
They only become marked when gall-stones are 
actually formed See Gall-Stones. 

Treatment — This is similar to that already 
referred to in the case of simple catarrh of the 
bile-passages. 

2 Infective Catarrh. — This is a more im- 
portant condition than the one just desenbed, and 
commoner than was formerly supposed Normal 
bile has no direct antiseptic properties ; but in 
health it is quite sterile. When, however, catarrh 
of the bile-passages is present, micro-organisms may 
readily enter, either from the blood or from the duo- 
denum, and the bile thus become infected. Tim 
is of little consequence in the case of the comimni 
bile-duct, since this is penodically flushed >with bile. 
The matter is different, however, with the gall- 
bladdex, where the bile stagnates for a time, and in 
which organisms may remain, as observations shlaiWi 
for long periods Infective catarrh so produced is 
one of the commonest causes of gall-stones* If the 
conditions be favourable, e g. the tempomy 
blockage of the cystic duct by tenacious ropy mucus 
or by small gall-stones, suppuration may occur 
isup^rattve cholecystitis ana empyema ^ the 
^-bladder). 

Symptoms. — T hese are in the first instance 
as indefinite as those of simple catarrh ; but unhke 
the latter they always tend to become tiif»e and 
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more marked. They include pain, slight fever, 
ttneosv feelings over the region of the ^U-bladder, 
varied from time to time by more painful attacks 
almost resembling those of biliary colic. These 
attacks are due to painful contractions of the wall 
of the gall-bladder. 

Trbatment.— Whenever the infective nature of 
catarrh of the gall-bladder is recognised, an early 
operation is advisable, in order to save patients 
all the pain and dangers connected with the 
subsequent formation of gall-stones. On operating 
in such cases, nothing may be found in the gall- 
bladder but thick ropy mucus ; but removal of 
this and of the underlying condition causing it 
completely frees the patient from his attacks. 

The medical treatment of such attacks should be 
the administration of sedatives, the application of 
counter-irritation, free drinking of hot water ; sub- 
sequently to the actual attack, the removal of all 
causes, and the correction of all habits, as to eating, 
drink'ng, and exercise, which favour gastric dis- 
turbance and stagnation of bile in the gall-bladder. 
These measures undoubtedly serve in many cases 
to arrest the catarrh at least for a time ; probably, 
in not a few cases, to arrest it permanently. But 
there is always the liability that even if arrested the 
catarrh has led to the formation of one or more 
gall-stones which remain a permanent legacy, and 
become a cause of future trouble. See Gall- 
Stones. 

3. Suppuration of the Gall-Bladder.—- 
This condition is a result of the infective catarrh 
of the gall-bladder above referred to. Its occurrence 
1$ usually determined by the combination of (i) 
obstruction of the cystic duct by thick mucus, 
bile-sand, or gall-stone ; and (2) the inclusion with- 
in the g^l-bladder of a large number, or virulent 
strain 01 organisms. As in the case of other suppura- 
tive conditions, the effects vary according to the dose 
and the resistance. When the contents of the gall- 
b^der are muco-pus rather than pus, the con- 
dition is termed a suppurative catarrh j when pus 
is present the term ‘ empyema of the gall-bladder ’ 
is used. When in a third, and fortunately rarer 
group, the infection has a fulminating character 
sdmost from the very outset, causing acute ulceration, 
gangrene, and rapidly spreading peritonitis, it is 
known as phlegmonous cholecystitis. In the last 
the wails of Ae gall-bladder become infiltrated 
with pus. 

Symptoms. — The symptoms are those of a septic 
infection, localised to the region of the gall-bladder. 
They include high fever, constitutional disturbance, 
local tenderness over the r^on of the gall-bladder, 
with enlargement and tenderness of the liver ; and 
in cases of suppurative catarrh and empyema, the 
development of a distinct tumour. 

Treatment. — This consists in opening the gall- 
bladder, evacuating the contents, and establishing 
free drains^e externally until the bile passes freely 
into the duodenum. 

4 - Cancer of the Gall-bladder.— This is 

either secondary to cancer of the liver, or occurs as 
a ^mary CTOwth. The latter is usually of the 
columnar-ceUed variety. In the great majority of 
cases It IS associated with the presence of gall-stones. 
According to Schroder, as many as 14 per cent of 
all cases of gall-stones suffer at the same time from 
«accr of the biliary passage. The association of 
die tyro shquid always be borne in mind in cases of 
Mlg-Ctapding gall-stones. It furnishes one of the 


reasons why gall-stones in middle-aged and elderly 
people should, whenever possible, be removed by 
surgical means. William Hunter. 

GALLpSTONES. — Synon. ; Hepatic Calculi ; 
Cholelithiasis ; Fr. Calculs hiliaires ; Get. Gallen- 
steine. 

Mode of Origin. — This condition is the result 
of catarrh of the bile-passages, and of two changes 
in the bile thereby produc^ : ( i ) increase of choles- 
terin at first contained in the mucus and after- 
wards precipitated in solid amorphous or crystalline 
form ; and (2) the precipitation of pigment of the bile 
in an insoluble form combined with calcium. These 
changes may occur in any portion of the bile- 
passages ; but they are specially liable to occur in 
any part where time is given for mucus to collect. 
Hence the commonest site of gall-stone formation is 
the gall-bladder. The pressure at which the bile is 
secreted is so low that the rapidity with which it flows 
is greatly influenced by ( i ) the amount of resistance 
it meets in the long line of narrow passages through 
which it flows, so that an increase of mucus hardly ap- 
preciable in itself may nevertheless considerably 
retard the flow of bile, and (2) the freedom of move- 
ment of the diaphragm. Free movement of the dia- 
phragm by compressing the liver is probably one of 
the most important factors in promoting expulsion 
of bile from the gall-bladder, and any cause which 
interferes with such movement, such as tight lacing, 
pregnancy, and sedentary habits, correspondingly 
tends to interfere with the proper emptying of the 
gall-bladder, and favours the occurrence of catarrh. 

^Etiology. — Age. — Gall-stones are exceedingly 
rare in infancy and childhood, but become more and 
more common as age advances. Sex. — Women are 
five times more subject than men. This greater 
liability of women is connected with pregnancy, tight 
lacing, laxity of abdominal walls, and diminished 
movements of diaphragm. Sedentary habits. —These 
are a factor generally associated with advancing age, 
and seen in the case of inmates of lunatic asylums. 
Heredity and gout are regarded as factors by some 
observers. From all these considerations it is clear 
that anything favouring stagnation of bile in the gall- 
bladder predisposes to the formation of gall-stones. 
But mere stagnation of bile alone without other 
factors will not induce the precipitation of cholesterin 
and bile-pigment. To give rise to this, a diseased 
condition of the mucous membrane is necessary. The 
cholesterin of gall-stones is a product of the secretion 
of the mucous membrane and glands of the gall- 
bladder and of the larger bile-ducts, or of the disin- 
tegration of their epithelium. Its formation in the 
form of viscous masses by the mucous membrane of the 
gall-bladder can be actually observed. The other 
chief constituent of gall-stones is bilirubin-calcium ^ 
also a product of catarrhal conditions of the mucous 
membrane of the bile-passages, its precipitation 
being determined by the presence of albumen derived 
from degenerating epithelium or inflammation of the 
gall-bladder. The conditions leading to the presence 
of the^ two chief constituents of gall-stones arc thus 
essentially the same, and such as specially prevail 
in catarrhal conditions of the bile-passages and 
gall-bladder. ^ Hence it is that the formation of 
gall-stones is liable to complicate nearly all affections 
of these passages marked by catarrh. Su Gall- 
Ducts. 

Causes of Catarrh, — Three chief factors are to 
be recognised (i) Passive Congestion. is 
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best seen in chronic heart-disease. (2) Chrmic 
Indigestion , — The catarrh caused by the excretion of 
irnfant substances with the bile affects in the first 
instance the smaller ducts, but always extends to 
the gall-bladder It leads to the formation of the 
small bilirubin-calcium concretions, or so-called bile- 
sand not infrequently found in the bile-ducts and 
gall-bladder These concretions constitute the nuclei 
of most gall-stones. (3) Infection of the gall- 
bladder , — This IS by far the most potent cause, and 
IS favoured by temporary stagnation of bile The 
most common organisms found are the pyogenic 
organisms, the Bacillus coli communis and the 
Bacillus typhosus The mfection usually occurs 
through the bile-ducts ; but, in the case of infec- 
tive diseases, it probably also occurs through the 
blood This has been shown with certainty to 
be the case with the B typhosus j and a fact of 
preat importance is that the infection may persist 
in the gall-bladder for periods of months or even 
of years after it has disappeared from every other 
organ of the body Evidence as to the importance 
of typhoid-infection as a cause of gall-stones is 
steadily increasing year by year In no fewer than 
nineteen out of twenty-two cases of entenc fever, the 
B typhosus was found in the contents of the gall- 
bladder — in fifteen of these cases in pure culture 
(Chian) In a considerable number of cases the 
first attack of gall-stones has followed shortly after 
an attack of entenc fever A temporary infection 
of this kind may, without causing any symptoms, 
excite a catarrhal condition of the gall-bladder 
sufficient to produce one or more gall-stones , and 
even when it passes off, the latter are left as the 
legacy of the infection In such a case, the stones 
may remain quiescent for years without causing any 
symptoms , but they are liable to excite trouble at 
any time, their mere presence serving to keep up a 
certain degree of catarrh in the gall-bladder 

A still more important danger is that, in the event 
of any subsequent infection, the conditions are more 
favourable to its action The catarrh induced is of 
a more severe character, more gall-stones are formed ; 
and irregular spasms of the gall-bladder (the cause of 
the severe pain in such cases) are induced Some 
of the stones may be forced into the cystic duct 
(causing biliary colic) and thence into the common 
duct (causing the jaundice following the biliary colic). 
Independently of such changes, the inflammatory 
catarrh excites inflammation m and around the walls 
of the gall-bladder , or it may cause the various 
suppurative conditions in the gall-bladder already 
described (suppurative catanh, empyema of the gall- 
bladder, suppurative and phlegmonous cholecystitis). 

Characters of Gall-Stones. — Gall-stones 
vary in size from fine gravel to masses 4 or 5 
inches in diameter, and in number from one to 
many hundreds , in the case of those found in the 
gall-bladder, they present a characteristic fiicetted 
appearance from mutual pressure. On section, 
they usually present a dark central portion — the 
so-called nucleus of bilirubin-calaum, around whidi 
IS the body of the stone consisting chiefly of 
cholestenn. In most cases this cholesterin is 
amorphous, in certain cases it is crystalline. The 
stones are generally more or less bile-stained ; but 
if formed m a gall-bladder or any other cul-de-sac 
cut off from the bile, their colour is pearly white. 
The stones formed in different poraons of the 
biliary system have certain disUngmshing features ) 
those formed within the Uver are small and dark, con- 


sisting of pure bilirubin-calclum ; those within the 
gall-bladder are usually numerous, fiu^tted, and 
of mixed character, consisting chiefly of cholesterm ; 
while those found withm the common duct are 
usually large, round, or oval, and either single or in 
groups of two or three, consisting largely of bihrubm- 
calcium 

Symptoms — The symptoms associated with gall- 
stones may be descnbed under three headings * — 
(i) those connected with their formation ; (2) those 
connected with their passage through the cystic 
duct ( ‘ gall-stone colic * ), or through the common 
bile-duct (‘gall-stone jaundice*); and (3) those 
connected wifli vanous complications resulting from 
the presence or passage of gall-stones ( cholaneptis, 
suppurative cholecystitis, empyema of gall-bladd^, 
formation of biliary fistulse betwixt the gall-bladder 
and adjacent parts—duodenum, stomach, colon, 
abdominal walls — and intestinal obstruction). 

1 The symptoms connected with the formaticni 
of gall-stones are always vague and often absent. 
They include a sense of discomfort in the right 
hypochondnum experienced from time to time 
m connection with attacks of indigestion, and 
generally referred to such attacks The associated 
catarrh of the bile-ducts is generally manifested by 
more or less ‘ biliousness * So that the early 
history is usually one of recurrent attacks of 
indigestion When these become marked, the local 
discomfort becomes more mtense ; and the patient 
has attacks of spasmodic pain and distress due to 
painful contractions of the wall of the gall-bladder. 
Such attacks probably mark the passage of tough 
mucus or bile-sand through the cystic duct. They 
may last off and on over a penod of many years 

2 The most characteristic symptoms are those 
connected with the passage of gall-stones, via. 
biliary colic The attack — which may be preceded 
by more or less dull pain in the region of the 
liver — usually sets in suddenly with agonising pain 
in the right hypochondnum and epigastnum, 
shooting up to the right shoulder, so intense in 
character that the patient rolls about m agony. 
The pain is generally accompanied by ngors, 
vomiting, profile sweating, and great feebleness 
of pulse. The region of the hver is tender, and 
the muscles over it rigid The attack vanes m 
duration, sometimes lasting only for a few hours, 
sometimes for several days It ceases when the 
stone escapes from the cystic duct into the common 
bile-duct. Its onset is generally followed m the 
course of 24 hours by more or less jaundice— some- 
times mtense if the stone is large and becomes 
impacted in the duodenal end of the common 
bile-duct; but generally shght and transient. The 
gall-stones may subsequently be found in the stoc^ 
on breaking up these m water and then filtenng them 
through a fine sieve. Similar attacks may occur 
from tune to time, so long as gall-stones contmue 
to pass 

3 The effects of bihary cohc do not always pads 
off m the way above descnbed. The stone, instei^ 
of passmg, may become impacted : either in the 
cystic duct : or if it escape ^m the latter, in the 
common bile-duct : — 

(1 ) Impaction m the Cystic Duct^Tht efifectsare 
(a) a dilatcUion of the gM-Uadder hy fluid a dear 
mucoid character {hydrops of guU-hladder), fhn 
dilatation sometimes giving rise to a large tumour 
projecting downwards horn the u^er soifrux of the 
liver; (^) suppurattve choUcyshHs^ or empyema' of 
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gall-bladder with all nIis symptoms) (^) chrcnic 
infiammoHm and atairicial induration of parts 
around gall-bladder, and cystic duct; occasioning 
local discomfort and pain. 

(2) Impaction in the Common Duct, — The 
stone is usually arrested just at the orifice of the 
common duct, and may thus give rise to (o) more or 
less complete jaundice^ accoi^ng to the complete- 
ness of the obstruction. If the stone remains 
movable, the jaundice may be slight or even 
absent. Intense jaundice in such cases is due to 
obstruction firom catarrhal swelling around the stone. 
{h) Cholangitis, — The catarrh may in the first 
instance be non-infective ; but is very liable to 
become infective from the entrance of organisms 
into the common duct. A condition of infective 
cholangitis is then set up, characterised by ague- 
like paroxysms, chills, fevers, sweatings, jaundice 
of varying intensity, and recurrent attacks of pain. 
These symptoms may continue off and on for years, 
but they are always dangerous ; since the condition 
is liable to give rise to suppurative cholangitis with 
septictemia. See Gall-ducts. 

(3) Biliary fistula are not uncommon. See 
Biliary Fistula. 

(4) Obstruction of the bowel is a rarer com- 
plication of gall-stones. See Intestinal Ob- 
struction. 

Treatment.— (a) During the attack of biliary 
colic, the patient should be kept under morphine 
administered hypodermically, in doses of a quarter 
of a grain ; or, if the attack be very severe, should 
be placed under chloroform. Great relief is given 
by a hot bath, or by hot fomentations over the 
liver. Milder attacks are relieved by small doses 
of Tinctura chloroformi et morphinae composita or 
by preparations of opium— as the liquid extract— by 
the mouth. The patient should drink freely of 
warm water. 

(b) Between the attacks^ careful dieting and regular 
exercise are of the utmost importance. Laxatives, 
and the use of mineral waters, especially those of 
Vichy and Carlsbad, should be enjoined. 

The object of the treatment is {a) to remove all 
causes of catarrh of the stomach and of the bile- 
ducts ; and (^) to flush the biliary system as freely as 
possible. 

In the removal of catarrh, g^eat advantage can be 
obtained from use of alkalis, salts of bismuth, and 
bitter tonics, especially nitro-hydrochloric acid. 
To promote a free flow of bile, water should be 
drunk freely— not with food, but between meals. 
By active exercise, assisted by home gymnastics, 
or m assa g e of the abdomen, free movements of the 
diaphr^pn m^ be stimulated. As regards drugs, 
the most valuable are salicylate of sodium (15 grain 
dosp), sulphate of sodium, and phosphate of 
sodium (i to 2 drachms d^y), with occasional 
small doses of a mercurial pill. 

A great number of remedies for gall-stones have 
been proposed with the idea of dissolving the 
stones, but none of them are efficacious. The best 
known is Durande's— which consists of three parts of 
ether and two parts of turpentine — 10 to 20 minims 
enclosed in capsules three times a day. Olive oil 
has also been recommended for the same purpose. 

Surgical Treatment. — The operation of 
Of^enhig the gall-bladder and removing stones is 
attended with remarkable success ; andin the eaxly 
s^eSj before com^dications have set in, is imatten- 
ded by any difficulties. 


The foilowng are the indications for operative 
treatment, given by Mayo Robson : — (i) Fr^uently 
recurring biliary coUc without jaundice, with or 
without enlargement of the gall-bladder. (2) En- 
largement of the gall-bladder without jaundice, 
even if unaccompanied by great pain. (3) Per- 
sistent jaundice ushered in by pain, and where 
recurring pains, with or without ague-like 
paroxysms, render it probable that the cause is 
a gall-stone in the common duct. (4) Empyema 
of the gall-bladder. (5) Peritonitis starting in the 
right hypochondrium. (6) Abscess around the 
gall-bladder or bile-ducts, whether in the liver, 
or under, or over it. (7) Some cases where, 
although the gall-stones may have passed, ad- 
hesions remain and prove a source of trouble. (8) 
A mucous or biliary fistula. (9) Certain cases of 
jaundice with distended gall-bladder dependent on 
some obstruction in the common duct ; but in such 
cases the increased risk must be borne in mind, as 
malignant disease may be the cause of the ob- 
struction. William Hunter. 

GALLOPING CONSUMPTION.— A popular 
name for pulmonary tuberculosis when it runs an 
acute course. See PHTHISIS. 

GALVANISM, Uses tsI,—See Electricity in 
Medicine. 

GANGLION {y6.yy\iovy a hard swelling). — The 
term has been applied to three somewhat different 
affections: namely (i) tne simple ganglion or cystic 
tumour found in connection with the sheath of a 
tendon; (2) iht compound ot di fuse 
consists of a chronic effusion into the common sheath 
of a group of tendons, giving rise to a fluctuating 
swelling which may contain melon-seed bodies ; 
and (3) enlargements of the bursse mucosae which 
may or may not communicate with the synovial 
cavity of a neighbouring joint. See BurS/E, 
Diseases of. 

I. Simple Ganglion. — The simple ganglion 
forms a rounded tumour occasionally lobulated, in 
the immediate neighbourhood of some tendon. The 
most common situation is the dorsum of the hand 
or wrist, but the swelling may also be found on the 
dorsum of the foot, the palm of the hand at the root 
of a finger, and behind the outer and inner malleoli. 
The tumour varies in size from a pea to a pigeon’s 
e^. It may fluctuate distinctly or be so tense as to 
seem solid. It is not adherent to the skin or to the 
tendon to the sheath of which it is attached. It is 
painless, but may give rise to a sense of weakness 
in the affected part. The wall is composed of a 
more or less delicate fibrous tissue, lined by an 
imperfect layer of endothelial cells. Its contents 
are usually semi-solid, like clear jelly, but are 
sometimes fluid. The fluid resembles that secret^ 
by the synovial membrane of the sheath of the 
tendon. The tumour probably arises in most cases 
by a hernial protrusion from the sheath of a tendon, 
the neck of which gradually contracts and finally 
closes, and this gives rise to a cyst in connection with 
the sheath. It is also said that a ganglion may 
originate in the dilatation of pre-existing small 
follicles or sub-synovial crypts, and also that it may 
occasionally arise as Acyst of entirely new formation. 

Treatment. — Painting with iodine or counter- 
irritants is uncertain in result, and generally use- 
less. Forcible rupture of the cyst-wall a blow, 
or by steady pressure, with the accompanying 
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subcutaneous diffusion of the contents, sometimes 
effects a cure. The best treatment is to puncture 
the cyst with a sterilised needle or tenotomy-knife, 
hghtly scarifying the interior of the sac, and 
squeezing out the contents ; pressure should then be 
applied. If this method should fail, the ganglion 
may be treated by open incision, and the cyst-wall 
dissected away from the tendon dud its sheath. 

2 The Compound Ganglion — This disease 
IS nearly always found in connection with the sheath 
of either the common flexors or extensors of the 
fingers It may consist of a simple effusion into the 
she^S’.th, forming an hour-glass-shaped swellmg, the 
co^ixtriction being caused by the annular ligament 
The tumour may contain melon-seed bodies. It is 
the presence of these little bodies which gives rise to 
the sense of crackling experienced in manipulation 
of the swelling They are smooth and oval in shape, 
and of a pearly white colour ; are almost cartilaginous 
in consistence j and are composed of imperfectly 
developed fibrous tissue with an appearance of 
concentric lamination Their origin is somewhat 
uncertain They have been supposed to arise from 
the hypertrophy, and subsequent detachment by the 
movements of the tendons, of the fringes found in 
synovial membranes with possibly subsequent 
fibrinous deposit from the contained fluid It should, 
however, be remembered that such bodies are not 
peculiar to the compound ganglion They are also 
found in distended bursae, especially that over the 
patella, where no movement of tendons can occur 
and where the lining membrane is not a fully 
developed synovial structure In this case they 
probably arise from small accidental haemorrhages 
and owe their characteristic shape and consistence 
to the friction of the opposing surfaces of the sac in 
which they lie 

/Etiology — It is now well known that the 
disease known as compound ganglion of the wrist 
IS tubercular in origin, and is really a chronic tuber- 
cular teno-synovitis In advanced cases the tendons 
themselves are invaded by the advancing tubercular 
jelly-like tissue, which resembles that found in 
similar affections of the synovial membranes of joints 
In some cases the condition is associated with tuber- 
cular disease of the carpus 

Treatment — The treatment must follow the 
lines of the treatment of tubercular disease of 
synovial membranes elsewhere Injections of iodo- 
form-emulsion in glycerine may be tried, but early 
' radical operation is probably the best 

Under strict aseptic conditions, the skin over the 
swelling should be incised and the flaps reflected, 
thoroughly exposing the whole of the cyst this 
should then be carefully laid open from end to end 
and the contents evacuated. Any tendons that are 
implicated in the cyst-wall, or are invaded by the 
tuberculous tissue, are freed and carefully cleaned by 
dissection , and the whole of the walls of the sac 
with all tuberculous tissue are cut away. The 
resulting wound is carefully closed, firm pressure 
applied, and the limb immobilised on a splint 

The results of such treatment, as regards the 
movements of the tendons and usefulness of the 
limb, are good, if aseptic primary union take place, 
and if passive movements of the fingers are early 
earned out. Many of these patients, however, 
eventually develop other manifestations of tubercu- 
lar disease. 

Marcus Beck. 

’ C. J. Bond. 
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GANGRENE (ypaitw, I gnaw or corrode).-^ 
Synon. : Mortification ; Fr. Gattgrhu ; Ger. der 
Brand 

Definition of Terms. — Gan^ene is a clinical 
term impljnng death of a considerable mass'; it 
implies * molar * death of the tissues, as opposed to 
the ‘ molecular ' death which characterises ulceration. 
Necrosis also means death of tissue, and patholo- 
gically IS applied equally to a cell and to a limb : 
clinically its use is limited to death of hard tissues 
(bone and cartilage), and the dead part is called a 
‘ sequestrum * When death is confined to soft parts 
the term ‘sloughing* is used, and the product is 
called a ‘ slough.’ ‘ Mortification * and * Sphacela- 
tion ’ are applied equally to death of all tissues, 
hard or soft 

Classification — Chmcally cases of gangrene 
are usually classified according to their cause (so fax 
as this IS known), e g. inflammatory, thrombotic, or 
embolic gangrene , or according to some striking 
factor in the aetiology, e g diabetic gangrene But 
a practically important division — into ‘dry’ and 
‘ moist ’ gangrene— is based upon the dryness of 
the dead part — a matter much influenced by acci- 
dental circumstances 

/Etiology — i General Causes, — These are, as 
a rule, pre-disposmg They embrace all depressing 
circumstances and especially such as induce weak 
action of the heart Among them may be mentioned 
insufficient and bad food , exposure, exhaustion, loss 
of blood , cardiac disease , extreme ansemia. Gly- 
cosuria and albuminuria seem to render the tissues 
more liable to pyogenic infection and its results. 

2 Local and Exciting Causes — These destroy 
cell-life either directly y e g heat ; or indirectly by 
cutting off nourishment The same cause may act 
either directly or indirectly The exact mode of 
action of some causes is unknown, e g injury to the 
central nervous system. 

I Injury — Mechanical Violence — cutting 
crushing, teanng — may directly destroy the life ofa 
part , or it may injure the vessels of a hmb, causii^ 
such an immediate obstruction to the circulation, or 
such an extensive extravasation into the tissues, or 
later on thrombosis of such important trunks, that 
indirect gangrene of more or less of the part beyond 
results Ligature of an artery in its continuity may 
cause gangrene, if the collateral circulation cannot 
be estabhshed Circular constriction may at once 
stop all circulation, as in a tightly strangulated hernia 
or the ligature of a pedicle , or it may cause only 
venous obstruction at first, great swelling and possibly 
sloughing occurring later on — as in ordinary para- 
phimosis or slightly strangulated hernia Constant 
pressure, rendering a part anaemic and mterfenng 
with the activity of its cells, is a chief factor m the 
causation of b^sores, &c. The direct effect of 
caustic chemicals and of heat and cold need only be 
referred to here See Heat ; and Cold 

2. Inflammation — ^All inflammations resulting 
in gangrene are infective, and pyococci are the usuw 
cause They induce gangrene pnmanly by the irri- 
tant action of the micro-oi^^isms on the tissues ; 
secondarily by circulatory disturbance and oedema. 
A slight cellulitis m a strongly predisposed padent^ 
— e g. of the leg in a patient with dropsjj— nnaylcadj 
to extensive sloughing. The more intense thi 
cellulitis, the less need fi>r predisposition. ‘ Passing 
up the scale of intensity we reach the * acute 
spreading,* < fulminating,* or 'emphysematons* 
gangrene, due to the £. oedematis aihrobitts, the^B. 
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emph^matosus or the B. oedematis maligni» which 
may destroy a limb in three or four days. There 
is also a group of cases characterised by rapidly 
spreading ulceration with the formation of membrane 
Upon the surface, viz. true diphtheria of wounds, 
phagedsenic ulceration, and hospital gangrene, in 
the last two of which only cocci have been 
recognised. Seg Cancrum Oris. 

3. Vasoular Obstruction. {a) Arterial.— 
Sheading arterial thrombosis, excited usually by 
the changes in atheromatous vessels, is a vtry 
common cause of gangrene in old people and in 
those whose vessels degenerate prematurely. The 
term * senile gangrene’ was synonymous with 
thrombotic gangrene from degenerate vessels ; but it 
has lost all exactness of meaning since it h^ been 
shown that many cases of dry gangrene in the old 
are inflammatory, being doubtless favoured by the 
presence of degenerate and especially of thrombosed 
vessels. 

In Efidarteritis obliterans, described by Felix v. 
Winiwarter, the thickening of the intima leads to 
great diminution and even obliteration of the lumen 
of the arteries of a part. No cause is discoverable, 
the typical patients being young and free from 
syphilis. The disease is rare. 

Embolism not uncommonly obstructs arteries and 
may thus give rise to gangrene. See Embolism. 

(^) Venous . — So free is the anastomosis of veins 
that it is extremely rare to meet with gangrene as a 
result of venous thrombosis, however extensive. 

4. Nervous Lesions. — Motor paralysis, as in 
anterior poliomyelitis, leads to malnutrition, and 
this predisposes the part to ulceration from irrita- 
tion, and to sloughing from pressure. But the 
strongest evidence of the influence exercised by the 
nervous system in favouring gangrene is afforded by 
cases of sudden crushes, haemorrhages into or in- 
flammation of the spinal cord, or of some wounds and 
other acute lesions of a cerebral hemisphere, in 
which large bedsores develop with great rapidity, 
and in spite of all precautions. In paraplegia the 
slough is sacral, in hemiplegia retro-trochanteric - 
i.e. not in a part specially exposed to pressure. 
The sloughing is the result of an inflammation, and 
the ‘share in its production to be attributed to the 
nerve-lesion is uncertain. 

In Symmetrical Gangrene or Raynaud’s Disease 
the most commonly accepted view of the aetiology 
is that spasm of the arterioles leads to gangrene 
of the affected parts; and that the spasm is of 
nervous origin. The stimulus inducing it and its 
mode of action are unknown. See Raynaud’s 
Disease. 

5. Drugs . — Ergot when taken in bread made 
from rye infected with the Claviceps purpurea, 
which sometimes constitutes one tenth of the meal, 
gives rise to gangrene of toes, feet, fingers, nose, and 
ears. Its action is probably complex, as is the con- 
stitution of the drug. By one or other of its 
constituents, it slows the .heart and somewhat 
weakens the pulse, c^ipes contraction and even 
occlusion by thrombosiiSr?of arterioles together with 
a hyaline degeneration of the intima, produces 
violent cramj^ and the usual symptoms of irritant 
poisoning. Gangrene from this cause is far more 
cominon in men than in women for some un- 
exfdain^ reason — perhaps, because they take more 
than their share of the bread. The worst epidemics 
occurred when famine forced the people to eat the 
diseased rye so soon as it was gamerra, and there- 


fore when the ergot was fresh. It is somewhat 
astonishing that gangrene from the clinical use of 
ergot should be almost unknown, considering the 
freedom with which it is prescribed, and the periods 
during whichit is exhibited {see Ergotism ). Carbolic 
add applied as a lotion has in rare instances caused 
gangrene of a finger or other small part. Mercury 
sometimes excites a sloughing stomatitis. 

The aetiology of gangrene is often mixed. Thus, 
rarely, gangrene of a limb occurs during or just 
after an acute fever — especially typhoid— either 
from thrombosis or from embolism. It is obvious 
that the cardiac weakness and general depression 
induced by the illness must play an important part 
in determining the gangrene. Again ‘diabetic 
gangrene’ is often spoken of. In this disease, 
gangrene and inflammatory complications do not 
occur before early middle age, and they are not met 
with in acute or ‘ malignant ’ cases. The presence 
of excess of sugar in the fluids of the body ap- 
parently favours the growth of pyococci, i.e. favpurs 
infection ; on the other hand the nutrition and 
resistance of the tissues are probably prejudicially 
affected thereby. Certain it is that an arterial 
fibrosis and endarteritis deformans may be found 
in young subjects, and that glycosuria often induces 
a chronic peripheral neuritis. Gangrene in diabetes 
is usually inflammatory, excited by injury ; it is 
sometimes fairly rapid and painful, and it then 
depends chiefly on arterial degeneration ; some- 
times it is slow and painless, when it depends 
chiefly upon the peripheral neuritis (Godlee). 

Signs OF Gangrene.— For a few hours andsome- 
times for much longer it may be impossible to be sure 
whether a part is going to live or die. The signs of 
death are: I. Change of colour — to waxy pallor, 
red and white mottling — and finally lividity : all 
these may be seen in Raynaud’s disease, and main- 
tained for considerable periods, recovery occurring 
ultimately. 2. Cessation of all function, in- 
cluding warmth, sensation, motion, pulsation, and 
secretion. Warmth may, however, be artificially 
maintained — although the part is dead; and even 
movement may be produced through the action of 
long tendons, as in the case of a dead toe. 3. 
Drying and shrivelling of a part — ‘mummifica- 
tion ’ — or putrefaction of it are positive signs of 
death. 

Mummification is favoured : by gradual arterial 
obstruction, the venous path being open ; by 
elevation ; by slow progress, loss of epidermis, 
exposure to cool dry air, and by the absence of fat, 
muscle, and fluid effusions in the part affected. 

Moi^tness and putrefaction are favoured : by 
sudden arterial obstruction (e.g. embolism), the 
heart being able to drive blood into the anaemic 
area, but unable to secure its return by the veins ; 
by venous obstruction ; by rapid progress ; by 
warmth, poulticing, and other obstacles to evapora- 
tion ; by much fat, muscle, or effusion of fluid. 

By mummification, sepsis and the absorption 0! 
irritant and toxic bodies are reduced to a mini- 
mum ; all occur very freely in moist gangrene. The 
promotion of drying is therefore very important. 
Sepsis is not a uecessary consequence of gangrene, 
as is shown by the result of non-infective emb^olism 
of an end-artery in a viscus : but it is usually diffi- 
cult to sterilise and protect from infection a large 
portion of a limb. 

Whether a dead part dries or remains moist 
depends upon accidental circumstances to a suffi- 
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cient extent to prevent the constant association of a 
given cause with either the moist or the dry form. 
Moreover all grades between the two extremes are 
seen It may nevertheless be said that injunes of 
all kinds, inflammations, sudden arterial obstruc* 
tions, and venous obstructions, usually cause moist 
gangrene , and that gradual obstruction of arteries 
is the great cause of dry gangrene (thrombosis, 
endartentis obliterans) 

Appearance of Part. — (i) In dry gangrene — 
A dull red or purple patch appears, usually upon a 
toe, without marked swelling , it slowly spreads, 
the skin becoming dry, wrinkl^, brown or black, 
and opaque A toe in this condition has been some- 
what aptly compared to a ‘ sucked-out grape skm ’ 
Throughout the progress of the case it is fairly clear 
where dead and living tissues meet, the livmg show- 
mg a band of redness of moderate intensity due to 
absorption of irritants from the dead (and moist) 
layer m contact with them A more or less offensive 
odour IS usually present 

(2) In moist gangrene the appearances vary 
much more than in dry Usually the part is 
markedly swollen as the result of effusion from m- 
flammation, from venous obstruction, or from mere 
lagging of blood Even if at first bright red from acute 
inflammation, the part becomes blue and livid from 
retarded circulation as gangrene approaches The 
epidermis is often raised by sero-sangumeous effusion 
either in bullae or over wide aieas When the 
epidermis is brushed off, the derma appears moist, 
dull red, black, gpreemsh or ashy grey — the latter 
colours being associated with more or less advanced 
putrefaction, which is further evidenced by a highly 
offensive odour and emphysematous crackling 
This may not be discoverable in tense parts ; and is 
most marked when due to one oi the bacilli 
casually concerned in emphysematous gangrene 
The spread of moist gangrene is usually more rapid 
than that of dry, and it is often impossible to be 
certain where dead and hving tissues meet this, 
however, soon becomes evident if spread ceases by 
the development of a ‘line of demarcation,’ le 
of inflammation in the living tissues in contact with 
the dead 

The appearances of parts destroyed by mechanical 
violence, by heat, by cold, or by vanous chemicals, 
vary much with the physical effects of these causes, 
e g crushing, charring, or straining a part 

General Symptoms —These are complex, being 
^ made up of symptoms connected with the particular 
part affected, of others due to the cause of the gan- 
grene, and of others again arising from changes in 
the gangrenous part 

The mere aseptic death of many parts hardly 
affects the general well-being, but death of any 
part of course implies cessation of the functions of 
that part— be they of great or little importance 
Some causes of gangrene are painful and produce 
shock when the pain is sudden and severe, exhaus- 
tion when It IS long-continued. Gannene from 
slowly spreading thrombosis (‘ senile *) or from endar- 
tentis obliterans is often accompanied by constant 
and great pain, and is usually preceded by signs 
of impaired circulation — coldness, numbness, formi- 
cation and painful cramps — warnings which should 
never be neglected in old people. The moist gan- 
grenes are more acute, and ^n as a rule is not 
great ; embolism is ^rhaps the most painful cause. 

Next to the part affected and its mass, its infection 
with septic or other germs is the point of chief im- 


portance There it a great difference under this 
headmg between dry and moist forms In the 
latter all the symptoms of acute or chronic septic 
absorption are, as a rule, marked, and they often 
lead to a fatal issue ; m the former they are slight 
and often local only, so that health is preserved for 
long periods. 

Arrest of Gangrene — Many forms, e g from 
injury, do not tend to spread. Inflammatory 
gangrene is the type of spreading gangrenes it 
may supervene upon other forms when the gan- 
grenous parts become septic Thrombotic gangrene 
and other forms due to progressive obhteration of 
artenes also tend to spread When the causes 
cease to act and the gangrene is checked a ‘ line of 
demarcation* becomes evident between the dead 
tissues (moist or dry, septic or aseptic), on the one 
hand, and the more or less inflamed living tissues^ 
on the other The imtation of the living by the 
dead leads to the formation of granulation-tissue 
which absorbs the connections between the hvmg 
and the dead until — after weeks, months, or even 
years — the dead part is freed and comes away It 
IS then found that the deeper structures of a hmb 
have retained their vitality to a greater distance 
from the centre than the more superficial , so, should 
healing occur, it is with the formation of a typical 
‘ conical stump * In septic cases the erc^mg 
granulation-tissue is confined to the living tissues ; 
but an aseptic slough may be completely infiltrated 
and absor^d , or, if too large for this, cast off with- 
out suppuration Durmg the process of separation 
of septic parts, haemorrhage may occur , it is 
specially frequent in phag^senic ulceration and 
hospital gangrene 

Prognosis — The general condition, the situation 
and extent of the gangrene, its tendency to spread, 
and the point at which amputation must be done to 
remove the dead part, must be considered 

Treatment — General — In depressed patients 
the importance of careful feeding, stimulants in 
moderation, and warmth is obvious Fain must be 
met by anodynes , and m chrome thrombotic 
gangrene a gO(^ de^ depends upon whether opium 
IS or IS not well borne in cases m which amputation 
IS not allowable Bed-sores must always be care- 
fully guarded against If diabetes is present, smtable 
dietetic and other treatment should at once be 
instituted 

Local , — Something in the way of prevention may 
often be effected by removal of pressure, division of 
constncting bands, or incisions to evacuate effusions 
containing irritants and causing tension 

It may be stated, generally, that m cases of gan- 
^ene due to mjunes, so soon as it is evident how much 
Is gangrenous, amputation should be done ; so, also in 
gangrene from embohsm These cases do not tend 
to spread, but do tend to putrefy and every pre- 
caution against this must be taken 

In acute spreading gangrene (mflammatoiy) with, 
no tendency to anest, early and high amputation 
affords the only chance of Iffe, but is only too oftien 
unsuccessful, owing to local recurrence. 

In chrome, slowly spreading, thrombotic cases, 
often starting afresh after apparent arrest, the patient 
may be sav^ much prolonged suffering by ampu- 
tation well above the gangrenous part. It was 
advised that in gangrene reading to the middle of 
the foot amputation should be TOiie at the knee | 
but the tendency of late has been to amputate 
through the leg. With regard to the height , at 
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which lamputation should be done : in cases of simple 
injury, it is necessary to see that the tissues of the 
flaps are sufficiently supplied with vessels to be 
viable. Where the gangrenous p^ is septic it is at 
least equally important to avoid infected tissues in 
the flaps; for any inflammation endangers the 
vitality of injured tissues. In virulent spreading 
inflammations leading to mngrene, the micro- 
organisms are carried up the limb for long distances 
by the lymphatics ; so, to avoid recurrence of gan- 
grene in the flaps, it is desirable to avoid the 
pesence in them of any oedema, though success may 
follow an amputation with cedematous flaps. In 
chronic thrombotic cases, recurrence of gangrene 
may be due to the use in the flaps of tissues too 
poorly supplied with blood to live ; this is a valid 
reason for operating high up. But, too often, fresh 
gangrene is the result of an inflammation due to 
infection at the operation. Given efficient asepsis, 
therefore, the circulation in the tissues, determined 
by eye and touch, must fix the height at which an 
amputation will be safe. In Raynaud’s disease, 
early amputation should never be done, such sur- 

S recoveries occur ; in ergotism, too, a line of 
ation should be allowed to form. 

While wailing to learn the extent of a gangrene, 
or in limited cases in which there is no question of 
amputation, the suspected put, and even that beyond 
it, should he cleaned as for operation and dressed 
with gauze and wool, as alter operation, to prevent 
putre&ction. 

If putrefaction of a dead part has set in, and it 
cannot be completely removed, an endeavour to 
control the putrefaction, to combat local irritation 
and general sepsis, and to promote speedy separa- 
tion of the part, must be made. Remove as much 
dead tissue as possible ; score dead parts freely to 
allow fluid to escape : fill the cuts and cover moist 
surfaces with boric acid, acetate of aluminium, aristol 
or other powder ; apply a dressing of cyanide gauze 
and wool, and leave the part exposed to the air. On 
no account use poultices. Bone or mercuric fomen- 
tations well wrung out will often keep sloughs fairly 
dry and sweet, and they quicken granulation. 
They must be often changed, the materials being 
washed and boiled before use i^ain. 

In cases of gangrene associated with diabetes, 
amputation should be done in painful cases spreading 
quickly in spite of diet and codeine (e.g. a quarter 
of an inch per diem). These cases are dependent 
chiefly on arterial degeneration. In slow painless 
cases there is no need to hurry, or to operate 
high up, trimming up being often sufficient. A 
tendency to coma is a reason for amputating rather 
than a contra-indication. Actually comatose patients 
have recovered after amputation and lived for years 
(Konig). Stanley Boyd. 

QARQLE {yapyapl^Wf I wash the throat). — 
Synon. ; Fr. Gargarisnie ; Ger. Gurgelmittel, 
Definition. — Gargles are liquids employed for 
the production of local efiects on the throat and 
pharynx. 

Mode of Gargling. — Gargling consists m 
taking about a tablespoonful of the gargle into the 
mouth, throwing back the head, and agitating the 
liquid by the air expelled through the lar^ix. With 
some persons the gargle goes little beyond the uvula 
fund base of the tongue ; but if the head be thrown 
hiack, the fluid can be made to pass into the 
eUffty of the pharynx, and may even reach the 


larynx and vocal cords. The tension of the muscles, 
in thus throwing back the head, is apt to provoke 
efforts at deglutition, so that sometimes small 
portions of the gargle may be swallowed ; and 
occasionally the effort terminates abruptly in the 
patient jerking his head forwards, and expelling the 
gargle forcibly through the nose. 

Guinier, of Cauterets, has demonstrated a method 
of gargling the laryngeal cavity. His instructions 
are as follows : (l) to raise the head slightly ; (2) to 
open the mouth moderately ; (3) to protrude the chin 
and lower jaw ; (4) to emit the sound of the double 
vowel a. These four movements open largely the 
back of the mouth, lift the velum palati and uvula, 
separate the base of the tongue from the posterior 
wdl, and allow the liquid used for gargling to 
gravitate into the cavity of the larynx. One ex- 
piratory act is the only respiratory movement that is 
now possible, deglutition is under control, and the 
gargle bathes the pharynx and supraglottic portion 
of the larynx. When it is desirable to gargle the 
back of the pharynx and posterior nares, the patient 
must take a mouthful of the gargle, and use it as he 
lies flat on his back with his tongue drawn forward. 

Uses and Composition. — ^The use of gargles 
is contra-indicated in parenchymatous inflammations 
of the tonsils, and in all cases where movement of 
the fauces causes severe pain ; and where, as in 
some persons, an inability exists to retain liquid 
beyond the anterior pillars of the fauces : for these 
it is more convenient to apply the fluid to the fauces 
and pharynx, either by injection, or in the form of a 
medicated spray, or else by aid of a brush or sponge. 

Gargles vary in composition according to their 
object. If prescribed with the view of exercising 
the muscles of the soft palate and pharynx, and 
thereby increasing their tone, cold or iced water is 
generally sufficient. If with the view of reducing 
and allaying local inflammatory conditions of the 
throat, solutions of chlorate or nitrate of potassium 
or of Ixirax or sodium bicarbonate (two drachms to 
eight ounces), or of solution of acetate of ammonium 
(one part in four), combined with infusion of linseed, 
thin gruel, or water, and used warm, are the best. 
When it is desirable to excite the mucous membrane 
and neighbouring glands to further secretion and thus 
reduce local congestion, stimulant gargles are useful, 
such as the tinctures of capsicum (half a drachm 
to eight ounces), arnica, myrrh, pyrethrum, and 
Eucalyptus rostrata (two drachms to eight ounces) ; 
this class of gargles often relieving the deafness 
caused by obstruction of the Eustachian tubes, by 
increasing the pharyngeal secretion. To check ex- 
cessive secretion, astringents are advisable in the 
form of the salts of iron and zinc, iron-alum or alum 
(forty grains to eight ounces), tannin (half a drachm 
to eight ounces), or infusion of rhatany. This 
infusion with addition of rose-water forms a 
valuable astringent gargle and has no deleterious 
action on the teeth. If we require to check 
ulceration, or to dilute and purify foul or putrid 
secretions from the throat and tonsils, antiseptic 
gargles will answer the purpose, composed of one 
or two drachms of liquor potassii permanganatis 
to a pint of water, or one drachm of solution of 
chlorinated soda to half a pint of water, or sulphurous 
acid one part to four, or glyqerin of carbolic acid 
(half an ounce to eight ounces). In cases eff 
syphilitic sore-throat, a gargle of perchloride ^ 
mercury (three grains to eight ounces) has been 
recommended. In many cases combinations of 
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different kinds of gargles are beneficial. Water, 
barley-water, rose or orange-flower water sweetened 
with a little honey, glycerin, or syrup, constitute the 
bases of most gargles 

John C. Thorowgood. 

QA8TEIN, In the Austrian Alps.— Simple 
thermal waters. See Mineral Waters 

QA8TRALQIA (yaffr^pf the stomach , and &\yas, 
pain) — Synon • Gastrodynia ; Fr Gastralgte ; 
Ger. Gastralgte \ Magenschmerz —Paroxysmal pain 
connected with the stomach, and usually of a 
neuralgic type liee Stomach, Neuroses of 

GASTRECTASIS (Ifcrcunr, stretching) — See 
Stomach, Dilatation of. 

GASTRIC FEVER — A popular name for any 
febrile condition attended with prominent abdominal 
i^mptoms, as well as for typhoid fever See 
TYPHOID Fever. 

GASTRIC ULCER — See Stomach, Ulceration 
of 

GASTRITIS — Inflammation of the Stomach. 
See Stomach, Inflammation of. 

GASTRODYNIA pain) — Pam connected 

with the stomach As generally used the term is 
synonymous with gastralgia See Stomach, Neu- 
roses of 

GASTRO-ENTERIC {hrfpop, the intestine) — 
This term is applied to those morbid states in which 
the stomach and intestines are simultaneously 
affected. See Stomach , and Intestines 

GASTROPTOSIS {xrSxris, falling) —See 

Stomach, Displacement of 

GASTRORRHCEA I flow) — A vague 

term used to denote any excessive secretion of fluid 
by the mucous membrane of the stomach 

GENERAL PARALYSIS OF THE INSANE 

Synon General Paresis ; Paretic Dementia ; 
Dementia Paralytica , Fr Paralyste ghtirale des 
altinh ; Ger Allgemeine Paralyse 

Definition — A disease of the nervous system 
especially affecting the brain ; characterised clinically 
by progressive generalised loss of power and sensa- 
tion, associated with general failure of nutntion 
and progressive mental detenoration ending in 
dementia , though usually presenting for a time on 
the one hand exaltation and expansive ideas, or on 
the other depression with hypochondriacal or 
melancholic ideas , almost invariably fatal and pre- 
senting post-mortem evidence of organic changes in 
the brain and spinal cord and their membranes 

Causes — (i) Sex. — The male sex is more fre- 
quently affected than the female in the proportion of 
about 4 to I. Below the age of twenty-five, how- 
ever, the influence of sex is not so marked, and m 
general paralysis occurring in children the two 
sexes are equally affected. (2) Age — The disease 
IS most common between the ages of thirty and fifty- 
five years, though well-marked instances of it are 
met With in childhood and also m advanced age. 
(3) HerecUty * — Insane inhentance is less frequently 
found than in other forms of insanity. Direct 
inhentance of general paralysis is found m some 
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cases ; and of especial importance is the het that 
a history of both parent^ syphilis and general 
paralysis is often obtained in juvenile cases, with 
evidence of inherited syphilis in the patient or other 
members of the family The same association may 
also be found m cases where the patient is no longer 
‘juvemle,* but breaks down in young adult lue, 
sometimes with no other apparent cause than an 
inhentance of syphilis and ^neral paralysis A 
parental history of alcoholism, epilepsy, ‘ softemng 
of the brain,’ hemiplegia, or ^paralysis’ is not in- 
frequent (4) Afamage — The greater number of 
general paralytics are married (5) The occupatums 
of general paralytics are those involving much strain, 
emotional excitement, exposure, and overwork with 
insufficient rest for repair The lower classes are 
more liable to general paralysis than the up{>er 
Pecuniary difficulties and adverse circumstances are 
frequently the immediate cause of the disease, bat 
are generally associated with such predisposing 
causes as heredity, syphihs, or alcoholic excess. A 
previous history of mental disorder is rare (6) 
Head-tnjurus — There may be a history of head- 
injury many years before, followed by alteration of 
character or by alcoholism or syphilis In some 
cases there is a history of a recent head-injury, but 
on investigation it is generally found that symptoms 
of general paralysis have preceded the injury, or that 
the latter has been due to a fall resulting from a 
slight seizure, and that there are other causes which 
might lead to the development of general paralysis. 
(7) Dwellers in towns ^ espeaally where syphihs and 
alcoholism are nfe, are more liable to be affected 
than those hvmg in the country The Celtic races, 
as long as they avoid towns, syphilis, and alcoholism, 
seem to be free from the disease (8) Syphilis. — The 

aetiological importance of syphilis in general paralysis 
IS now generally recognised, though observers are 
not yet agreed as to its frequency or as to whether 
general paralysis mvanably implies syphilitic infec- 
tion either congenital or acquired The more 
closely the history of cases is enquired into, the more 
frequently can a history of syphilis be obtained; 
and in the ‘juvemle * cases there is always, and in 
adults occasionally, to be found evidence of con- 
genital syphihs either in the patient or other 
members of the frtmily. Syphilis appears to act in 
the great majonty of cases as a predisposing rather 
than an exciting cause, the nutntion of the cortex 
being altered so that degenerative changes readily 
take place from other poisons or from mental or physi- 
cal stress (9) Alcoholic Excess — A history of alco- 
holism IS found very frequently m general paralyds, 
and is considered by some observers to be a more 
important cause than sjmhihs. Alcoholic excess is 
sometimes a symptom of the onset of the disease. 
(10) Sexual Excess — General paralysis occurs most 
commonly m those who have led fast and ^rr^ular 
hves and in whom sexual excess has been commned 
with the two preceding causes In other cases, as 
for example in the case of old men marrying a 
second time to partners much jrounger than them- 
selves, this appears to be immediately responsible for 
the disease where no other cause can be traced* 
Sexual excess m the early stage maybe mistaken for 
the cause of the disease. (11) Sunstroke is often 
credited with the production of general par^ysis, 
but m most cases an early sekore has be^ mis- 
taken for a sunstroke, and even in those cases 
where there has really been * coup de seflep* th^ 
will be found to be other causes likely to produce 
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general paralysis. (X2) Lead-poisoning in some 
cases gives rise to symptoms closely resembling 
general paraly^, but it is doubtful if it can produce 
5ie dise^ apart from other causes such as syphilis 
and alcohol. It is rare to find only one cause unless 
it be in the cases occurring early in life, where 
there is nothing else than congenital syphilis to 
account for the disease. The most common com- 
bination is the male sex, the prime of life, a previous 
history of syphilis, and either alcoholism, sexual 
excess, or great physical or mental stress. 

Symptoms. — The disease is usually described as 
occurring in < stages,* but these divisions are arbitrary 
and useful only for purposes of description, there 
being often no dividing line between one stage and 
another. 

The essence of the disease from the mental side 
is a prc^essive dementia, and from the physical 
side a gradually increasing paralysis, at first affecting 
the finer movements of speech and handwriting, the 
pupillary reactions and co-ordinate movements, and 
later involving general loss of power in the limbs 
and loss of control over the bladder and rectum. 

First Stogie This may be held to include the 

period from the first appearance of some mental or 
physical disorder up to the establishment of chronic 
mental failure. Alteration of character is very 
common before there is noticeable intellectual or 
bodily failure. Thus the earliest indications of loss 
of control and of impendiivg intellectual ruin may be 
some act which brings the patient into conflict with 
the law. Theft, sexual crimes, drunkenness, incen- 
diarism, exposure of the person, may occur thus in 
those who have previously been well-conducted. 
Failure of memory and of intellechial power and 
business-capacity appears early, the highest acquire- 
ments being afected, especially if Siey are of a 
nature requiring skill and dexterity. The emotional 
state is one of instability, varying from one of de- 
pression with sense of impending illness and tendency 
to weep at trifles, to a gay hilarious condition with 
sense of well-being and reckless benevolence. Out- 
burets of violent passion may occur, passing off 
quickly or leading to sudden violence. Fortunes 
may be squandered, or reckless speculation indulged 
in by^ those without means. The patient is ever 
changing his wishes and intentions, and there may 
be confusion of thought or ‘ absence of mind ’ passing 
into stupor and silence. Severe frontal or vertical 
headache, fulness or singing noises in the head, and 
vertigo are common. There may be insomnia with 
nocturnal restlessness, or, on the contrary, excessive 
drowsiness during the day. 

Sooner or later definite mental alienation appears, 
and may occur in various forms. ( i ) A great many 
cases simply show from the first a progressively in- 
creasing dementia, with slightly marked or transient 
depression or excitement. The memory for recent 
events fails, as also do the business-capacity, judg- 
ment, and power of abstract thought. The will 
becomes weakened and the patient becomes childish. 
With this is loss of cleanliness and of tidiness in 
dress. The patient, though manifestly filing, ex- 
press^ himself as being ‘quite well,* or ‘all right,* 
hut without necessity any exuberant exaltation. In 
other cases there is torpor and silence with resist- 
Mice, sluggish circulation, and loss of facial expression. 
Control over bladder and rectum is lost early, and 
general enfeeblement develops rapidly. (2) The 
*1®** JSJPVP contains those cases marked by expan- 
sive de^um or maniacal excitement. The exalte 


self-feeling which may exist in the earliest stage 
becomes more marked, and develops into boundless 
exuberance of spirits with general excitement, reck- 
less expenditure, and extravagant delusions as to 
wealth, power, and position, chan^ng from day to 
day and hour to hour. With this may be ^eat 
violence or homicidal attacks, absurd self-decoration, 
noisiness, sleeplessness, destructiveness, and loss of 
flesh. In some cases the amount of exaltation 
is great but the general excitement moderate, while 
in others maniacal excitement preponderates, with 
the enunciation of exalted delusions from time to 
time. In the latter group the excitement is often 
extreme and marked by extreme destructiveness, 
filthy habits, refusal of food, and profound exhaus- 
tion, from which it appears that the patient cannot 
possibly recover. Incoherence becomes extreme, 
and the condition may pass into chattering delirium 
with fragmentary references to exalted ideas. 
In other cases the state is one of silent excitement. 
(3) Cases marked chiefly by depression. In some 
patients depression exists throughout the disease 
without any development of excitement or exalta- 
tion ; in others it exists as an early stage, and after 
a time is replaced by these. The depression 
may be marked by delusions of wickedness, perdi- 
tion, ruin or conspiracy, or hypochondriacal 
delusions as to the state of the viscera, or by stupor. 
In some cases delusions of persecution are found, 
resembling at first sight the organised delusions met 
with in chronic delusional insanity. Depression in 
general paralysis may be accompanied by refusal of 
food and suicidal attempts, as in functional melan- 
cholia, but there is more evidence of dementia. 
Loss of memory is frequent, and there may be 
isolated extravagant ideas associated with the de- 
pression. Occasionally micromania {delusion of 
belittlement) and ‘ necromimesis ’ (simulation of 
death) are met with. (4) In another group the mental 
disorder is characterised by alternating excitement 
and depression — general paralysis of the double form. 

Whatever be the mode of onset, dementia is 
the goal to which the disease leads, and some evi- 
dence of it is found in all varieties. 

The physical signs of the disease are of the utmost 
importahee in forming a diagnosis, and should 
always be carefully sought for. They may occur 
very early and before the mental disorder is obvious, 
or may not be marked till later, and in some cases 
they are masked by the mental condition at first. 

The facial movements, especially if there be ex- 
citement, are apt to be excessive and inco-ordinate. 
The act of speaking or showing the teeth is accom- 
panied by twitchings or tremors of the lips and 
cheek -muscles or elevation of the eyebrows. The 
expression may be one of gaiety or of depression or of 
stolid indifference, but as the disease progresses ex- 
pression is lost. Sucking, or smacking, or chewing 
movements of the lips and law are frequent. Occa- 
sionally facial paralysis is round. 

The oculo-motor signs are of great importance. 
Occasionally ptosis or strabismus is met with, but 
chiefly in the early stages. The pupils are commonly 
unequal and irregular in outline, and the light-reflex 
is lost orsluggjsh, especially in the larger pupil, 
while the reaction to accommodation still persists, 
to be lost later on in the disease. In other cases, 
especially those beginning with' tabetic symptoms, 
there is minute contraction of the pupils, with loss 
of light-reflex and loss of dilatation on shading or 
on peripheral stimulation. Failure of consensual 
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action of the pupils and of dilatation on penpheral 
stimulation is often a very early sign. The tongue 
shows fine tremor and coarse jerky movements on 
protrusion, and is often pressed tightly on the lower 
lip,* as if for support. Affection of speech may be 
an early symptom or may not be marked till the 
disease has made some progress It is characterised 
by tremor, increased effort, slowness, and stammer- 
ing or stumbling over long or difficult words It 
becomes more noticeable with fatigue, and often 
resembles in its slurred and slovenly nature the 
speech of a drunken man. Occasionally there is 
aphasia. The handwriting may be affected <]|uite 
early, or later, as m the case of speech It exhibits 
tremor, slowness, reversion to the childish type, 
separation of letters, omission of terminal letters or 
syllables or of entire words, or sometimes their 
repetition, and a general untidiness It may be 
quite illegible The hands show clumsiness m other 
movements requiring dexterity and delicate co-ordi- 
pation, and tremor when they are held out with the 
fingers separated The gait is commonly free and 
active in the earliest stages, and some of these 
patients are at first constantly walking Sooner or 
later there is, however, clumsiness and unsteadiness, 
with a tendency to trip over obstacles and inability 
to walk along a straight line In a certain propor- 
tion of cases there is ataxic gait with other sym- 
ptoms of tabes dorsalis for some years before the 
onset af mental disorder Temporary loss of power 
in one or other leg may appear early as the result 
of a seizure The knee-jerks may be normal, but 
in a large proportion of cases are exaggerated In 
others they may be absent either with or without 
ataxic gait, while occasionally one knee-jerk is lost 
and the other exaggerated There may be defective 

colour-vision or defect of sight, sometimes associ- 
ated with atrophy of the optic discs, defect of smell 
and diminution of cutaneous sensibility , but these 
are more common in the later stages of the disease. 
Occasionally a convulsive seizure, or a series of 
them, marks the onset of the disease, though these 
are much more frequent later on Sexual power 
may be excessive at first, but more commonly sexual 
desire is increased but sexual power lost At the 
end of the first stage there may be a complete re- 
mission of the mental symptoms, especially if the 
onset has been marked by excitement or depression, 
and to a less degree of the physical signs Remis- 
sions may last for some months and may be of vary- 
ing degrees of completeness 
Second stage , — The second stage may follow a 
remission or may be inseparable from the first, 
being merely marked by confirmed chronic mental 
failure Dementia is now a marked feature, the 
memory for remote as well as recent events becomes 
unreliable or is lost Thought and reasoning-power 

are much enfeebled ; the patient lives in a world of 
his own, is wrapt up in his delusive ideas, and 
occupies himself m childish ways In other cases 
there may be persistent unreasoning excitement 
with destructiveness and dirty habits ; or hypo- 
chondriacal depression may replace the former ex- 
altation. The emotional state becomes more uni- 
form and apathetic, vobtion is enfeebled, and the 
patient is commonly placid, easily led, and spending 
a great deal of his time sitting unoccupied m an 
arm-chair. The special senses become more 
blunted, and analgesia may lead to injuries being 
overlooked. Bruises form easily and may suppurate : 
hsematoma auris is often met with. 


The physical signs previously referred to become 
more marked^ the apatite may be voracious and 
the manner of eating gluttonous, so that the ft>od 
may be bolted, and as a result of this and of 
diminished pharyngeal sensitiveness portions of it 
may pass into the larynx. Incontinence of unne 
(sometimes due to the overflow from a distended 
bladder) is more common than at first, and the patient 
needs constant attention to keep him clean The 
general nutntion fails, so that whereas there was 
undue fatness at the end of the first stage or during 
remission there is now gradual loss of flesh and 
wasting of muscles The temperature is slightly 
above normal. The skin becomes coarse and greasy, 
and there may be herpetic eruptions Seizures of 
various kinds are now more apt to appear, and these 
may be epileptiform, apoplectiform, paralytic, or 
quasi-syncopal in nature Paralyses following 
seizures may be temporary or permanent, and the 
dementia is always more mark^ afterwards Life 
may be cut short by a seizure in this stage 

Third Stage , — The third stage is marked by 
the extreme of mental and physical ruin The 
patient is confined to bed and leads a purely vegeta- 
tive existence, having to be fed, washed, and attended 
to, in every way The mind is a blank, relatives 
are not recognised, and no attention is paid to 
surroundings Speech is lost or reduced to meaning- 
less noises Sensation, emotion, and vohtion dis- 
appear There is complete paralysis, the muscles 
waste, and contraction of limbs appears and often 
becomes extreme Unless great care be taken as 
to cleanliness, bed-sores may form, and the bones 
become extremely brittle Constant gnnding of the 
teeth, even to erosion of the jaws, is a common 
feature Finally death supervenes, from failure of 
the heart, from gradually increasing coma, from a 
convulsive seizure, or from some pulmonary, vesical, 
or intestinal comphcation 

Duration. — The avers^e duration of life from 
the onset of sjmiptoms is two years, but some cases 
are cut short in a few weeks or months, while others 
hve ten years or longer 

Prognosis. — This disease is almost invariably 
fatal, but cases have been recorded in which the sym- 
ptoms have become arrested, the patient remaining 
demented but the physical signs becoming stationary. 
Recovery has been reported in a very few cases, but 
generally such cases are examples of a long remission 
of symptoms 

Diagnosis — In the early stages the disease is 
frequently overlooked, care not being taken to 
examine into the physical as well as the mental 
state ; and in many cases time alone will show the 
real nature of the disease Alteration of character 
and failure of capacity for business in a man of adult 
hfe, especially where there is a history of syphilis, 
should lead to a careful phj^ical examination. From 
ordinary acute mama or melanchoha or other func- 
tional disorders the diagnosis is made b^ the 
signs. The occurrence of a fit early in the disease 
IS a very significant sign. Epilepsy is not followed 
by the development of general paralysis, but, as the 
latter sometimes begins with a senes of epileptic 
seizures, there mav be a wrong diagnosis the 
occurrence of the physical simss and ^ progress of 
the case will clear up the doubt. In senile cases 
there may be a difficulty in deciding between general 
paralysis and ordinary senile dementia. In both 
there may be tremor, general weakness, excitement, 
eroticism, loss of memory, convulsive seisores, nnd 
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progressive decay , of body 'and mind. In senile 
dementia, although aphasia is not uncommon, there 
is not the chaeactcnstic affection of speech and 
handwriting of «neral paralysis, the pupils usually 
still react to light and are not uneqi^, and there 
is a grisiter UaBility to localised paralys^. or hemi- 
plcgm, the result of thrombosis or cerebral hsemor- 
rbage# Jotra-cranial tumours sometimes give rise 
to symptoms resembling the demented form of 
general paralysis. The speech is, however, not 
charactenstic, and the occurrence of vomiting and 
optic neuritis with local convulsive attacks and 
paralyses should dear up the diagnosis. Acute 
mania from alcoholic excess is often assodated with 
great exaltation, but there is less liability to affection 
of the pa{^, knee-jerks, and speech. Tremor, 
though common, is finer, and there is less inco-ordi- 
nation than in general paralysis. There is more 
difficulty in cases of chronic alcoholism where there 
are persistent tremor and enfeeblement of mind with 
perlmps inequality of pupils. In such cases the 
disease does not progress during efficient treatment 
as does general p^lysis. Hallucinations and delu- 
sions of persecution are more common, and there 
are often other evidences of chronic alcoholism, while 
the speech is not characteristically affected. Bromide 
of potassium and chloral hydrate if taken for long 
periods may give rise to dehrium with much tremor, 
passing off with the cessation of the drug. Syphilitic 
disease of the brain or meninges may simulate 
general paralysis, but there is a greater likelihood of 
headache, optic neuritis, and local paralyses, while 
expansive delirium is as a rule absent. Antisyphilitic 
remedies may rapidly lead to recovery, whereas 
general paralysis seems to be unaffectea by them. 
Although locomotor ataxy may precede the develop- 
ment of general paralysis, ataxy may in other cases 
be associated merely with functional mental disorder 
without development of affection of speech and 
handwriting and without dementia. The term 
‘pseudo -general paralysis’ has been applied to cases 
of alcoholic or syphilitic origin in which there are 
tremors, inequality of pupils, local paralyses, and 
Euental disorder. In some of these cases the disease 
eventually assumes the characteristics of general 
paralysis, namely pre^essive dementia and pro- 
gressive paralysb, while in others there is recovery 
or arrest In deciding as to the nature of any given 
case the whole of the mental and physical symptoms 
and the course of the disease must be taken into 
account. 

Pathology. — The skull-cap is usually thickened, 
and the diploe obliterated. The dura mater is 
thickened and adherent to the bone, and may show 
hsemorrhagic pachymeningitis either on its inner or 
outer surface. The deposit may vary from a thin 
rust-coloured hbrinous layer to a large clot or a cyst 
contained in a fibrinous membrane covering one or 
both hemispheres. The pia arachnoid is thickened, 
sodden, and gelatinous, and shows milky patches, 
especisily Over the frontal and parietal regions. 
Subarachnoid fluid is found in excess, where there 
is wasting of the convolutions. The pia-mater is 
unduly vascular, and is generally ^herent in 
patches to the summits of the convolutions in the 
parietal and frontal regions, which become tom 
IH the attempt to strip it Sometimes the adhesion 
ia sp intimate that it is impossible to remove the 
p^-mater. 

' l^e brain generally is wasted, more especially 
iq.(|^;&ontal and parietal regions, and the substance 


is soft and sodden. There may be localised soften- 
ings or small hsemoirhages in tiie grey or white 
matter. The ^ey matter shows irregular vaschdarity 
or antemia. The ventricles are dilated with exgess 
of fluid, and the lining membrane is granular in 
appearance. 

The spinal membranes may show similar changes 
to the cerebral. The substance of the cord is soft, 
and the cord as a whole frequently wasted. On 
section there may be evidence of degenerative 
changes in the lateral or posterior columns. 

Microscopically ^ degenerative changes are met 
with in the cortical neurons, especially in the large 
pyramidal ones. The changes are met with in all 
degrees from commencing chromatolysis to complete 
destruction of the cell -body, separation from its 
processes, and granular disintegration. 

The tangential and radial fibres of the cortex 
disappear. The small arteries are dilated and often 
distended with blood, their coats thickened, and the 
perivascular sheath full of exuded leucocytes. 
Syphilitic arteritis, and fatty and hyaline changes 
in the vessel- walls may be found. Ford Robertson 
considers proliferation of the cellular elements of the 
capillaries, or hyaline and granular changes in their 
walls, to be an essential change in general para- 
lysis. 

The neuroglia is increased, and especially in the 
outer layer of the cortex there is a diffuse matting 
of the processes of ‘spider-cells.’ The latter are 
also found scattered through the cortex in con- 
nection with the sheaths of vessels, or in contact 
with shrunken and degenerate nerve-cells. In the 
cord similar degenerative changes are found in the 
cells of the anterior cornua, and sclerotic changes 
in the lateral or posterior columns. Much con- 
troversy has raged in the past over the question as to 
whether the changes found in the central nervous 
system are evidence of a primary inflammatory 
process (meningo-encephalitis) with secondary de- 
generative changes, or a primary degeneration of 
the nervous tissues with secondary changes in the 
vascular fibrous and neuroglial structures. Mott 
advocates the view that the disease is essentially 
a primary degeneration of the cortical neurons 
with secondary changes due to the irritation of 
the products of degeneration. This theory of a 
primary degenerative change is more generally 
received than that of a primary Inflammation. 
Another theory is that some toxin, either from 
syphilitic infection or some other poison, or arising 
from stress of the nervous system, leads to changes 
in the cerebral capillaries, and subsequent degenera- 
tion of the nerve-cells. 

Some of the symptoms, such as the convulsive 
seizures, the fluctuating conditions of excitement and 
depression, the remissions, fatty changes in muscle, 
and profound affection of general nutrition, suggest 
an intoxication \ and Mott holds that these symptoms 
in the advanced stages of the disease are due to 
such toxins as choline and neurine resulting from 
nervous degeneration and circulating in the blood. 
The condition at the commencement of the disease 
is however uncertain. General paralysis does not 
appear to be a tertiary syphilitic disease, as the 
effects of antisypbilitic treatment are nil, and 
although a history of syphilis is found in a majority 
of the cases, there are still examples in widen 
the degenerative change appears to be entirely due 
to othS causes of nervous decay. Su Insanity, 
Pathology of ; and PACHYMBNiNOms. 
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FlC 2 I'lA AKACHNUlU OF 
GeNERAI PARAL\blS 


Fio j — Decor j iLA I ION OF 
Ofnpral Paralysis 


The opaque and thu kened pia irachnoid of General Paraljsis, illustrated in Fig 2, is usually present over the 
frontoparietal region of the brain, hut maybe almost univcisal Iht worm eaten cortex of General Paralysis 
after remov il of the pia, shown in Fig 3, is usually most marked where pia arachnoid is in contact with pia 
ar xchnoid, namely, in the mid line below the level of the falx eerehri In this region the adjacent portions of the 
pia become granul ir ind finally adhere, and decortication in ly occur here alone in early cases In Fig 3 the 
erosions are limited to the summits of the convolutions where the pia mater is most adherent they are of course 
artefacts Possibly the normal mo\ements of the cerebrum, together with the stagnation of the abnormal cerebro 
spin il fluid which jirobably occurs here, m ly be largely responsible for this In more advanced cases decortica 
tion may he wide spread, but is especially prone to occur from f>ost mo) tint changes 



Ik 4-Suni)UKAi Uiiosir Pach\ mi> nin<.i ns H-t morrhaoica 

Hereditary delusional insanity with dementia, of 10 years duration Age 50 years A ncek before death patient 
graduilly hei line semi com itosc, ind continued so till 8 htnirs hefott chatli I'unn^tlu week his habits w ere 
defective and he spoke only twice No convulsions and no piialysis 8 hours hi ton <k uh lu became comatose 
Right pupil 1 5 mm , left 6 mm Temperature rose rapidly to ie)v, 8' \t uuopsy dui i in vier was natural but 
tightly stretched On right hemisphere was the old h i niorrhagn < n si shown in tigure, which contained partly 
organised blood clot, and was readily scpirahle from dun ind pi i On the left side a snnihr condition existed, 
but i icceiu h I iiiorrh ige had o< < urn d 1 1 tin deposit imounting to h ill i pound of recent clot and blood Ihe 

left f Ciiusplu 1 ( uisiMiiiixIyi inpi nl S I 0S5 
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GENERAL PARALYSIS 

Treatment.— A t pesent there is*no curative 
treatment for general paralysis. In the large 
majority of cases the patient can be properly cared 
for only m an institution for mental diseases. |n 
a few of the cases characterised by progressive 
dementia with no excitement or depression the 
patient can be treated m a private house or a hos- 
pital, but even in such cases there is the possibility 
of the sudden onset of excitement or of symptoms 
which need the arrangements of an asylum. In the 
very earliest stage, when perhaps there would be a 
possibility of arresting the disease, the patient will 
not as a rule submit to any treatment, and his mental 
condition is not so disordered as to justify his deten- 
tion legally In cases which come under notice 
very early, complete bodily and mental rest with 
abstinence from alcohol and from sexual or other 
excitement should be enforced Where there is a 
history of syphilis, or when the disease begins with 
local paralyses, anti-syphihtic treatment should 
be pursued, but the results are most disappointing 
General paralytics in all stages need most carefol 
supervision to prevent injury to themselves or others, 
and to guard against the accidents which may arise 
from convulsive seizures, the passage of food into the 
larynx, or distension of the bladder In consequence 
of brittleness of the bones, great care must be taken 
in handling the patients, especially if there be excite- 
ment Alcohol should as a rule be avoided, and the 
bowels should never be allowed to become confined 
Fits should be treated on the principles of general 
medicine Trephining of the skull and drainage of 
the subarachnoid fluid has been resorted to under 
the idea that the sjmiptoms are due to pressure on 
the brain resulting from its accumulation In some 
cases a remission of symptoms has followed this 
treatment, but the disease has not been arrested 
There seems no doubt that the increase of subarach- 
noid fluid is secondary to brain-wasting and not its 
cause The treatment of excitement or depression 
must be conducted as in other mamacal or melan- 
cholic conditions In the advanced stages the most 
scrupulous attention must be paid to cleanliness, or 
bed-sores may rapidly form 

R. Percy Smith. 

GERMAN MEASLES— Rubella 

QERMS —Sfg Bacteria ; and Infection 

^ GEYSERS, The, (i) in Sonoma County, Cali- 
forma, U S.A Hot springs, with alum, iron, and 
sulphur, (2) in Wyoming Territory, U S. A. Ther- 
mal waters See Mineral Waters. 

GIDDINESS (Sax. turning round). — A 

synonym for vertigo See Vertigo. 

GIESSHUBEL, In Bohemia. — Acidulous alka* 
hne table water See Mineral Waters, 

GINGIVITIS {gift^va^ the gums). — Inflamma- 
tion of the gums. See Mouth, Diseases of. 

GLANDERS {glam, an acorn) — Synon. ; 
Equinm ; Fr. Morve ; Ger. Rote, Its associated 
condition is named Farcy; Fr, Farcin*, Ger. 
Wurm ; Hdutamrm, 

Definition. — A contagsous febnle ^disease 
(assoc^ted with the presence of a specific mtero- 
oilganism, the BaeiUus malM\ l ocaming piimfuily 
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in the horse, asS| and mute ; but transqussible from 
them to man (genendly inoculation of an 
abraded surface of the skin) ; characterised by In* 
flammatory lesions of the nasal and respiratory 
mucous membranes, and of the lymphatic vcMels 
and glands, with general pyrexia, pains in the 
joints and muscles, and great prostration, usually 
accompanied by a pustular cutaneous eruption 

The local manifestations vary m their order of 
appearance and comparative severity. In cases 
where the nasal and respiratory mucous membranes 
are earliest or most severely affected, the disease is 
designated * glanders ; ’ but when the lymphatic 
system first and especially suffers, the term ‘ farcy * 
IS used But the two sets of symptoms are usually 
associated ; and whichever may appear first, the 
other, as a rule, follows. Moreover, it has been 
shown that the same virus may give nse to either 
set of symptoms, or to both; and it would seem 
that the order of their appearance is determined in 
great measure by the m(^e of infection and also by 
the condition and constitution of the recipient 

^Etiology. — Glanders is a disease dependent 
upon a specific micro-organism — the Bacillus mallei 
— which was discovered by Schutz and Loeffler m 
1882 The causal relationship of this bacillus to 
the disease was firmly established by means of ex- 
perimental inoculations on horses and other ammals; 
and in 1885 Weichselbaum succeeded in isolating 
the bacillus from a pustule in an acute case of 
human glanders 

The natural disease is fairly common among 
horses, asses, and mules Some carmvorous 
ammals such as hons and tigers are stated to have 
contracted the disease as a result of feeding upon m- 
fected flesh Oxen and swine, however, are immune. 
Among the smaller animals, dogs, cats, guinea- 
pigs, ferrets, moles, and field-mice easily succumb 
to experimental inoculation with the specific micro- 
organism, the last named in about three days ; 
rabbits are only slightly susceptible ; rats and wl^te 
mice are immune 

Glanders in the human subject is a comparatively 
rare disease and is usually met with in males who 
are more or less constantly employed among horses, 
and who are therefore liable from time to time to 
come in contact with diseased ammals or the mor- 
bid discharges from them, e.g ostlers, grooms, and 
knackers. 

Bacteriology. — The Bacillus mallei is a fiurul- 
tative anaerobic, non-hquefying, non-motile, ntm- 
sponng bacillus, measunng from 0 2 to o 4/i in 
breadth, by i *5 to 3/14 in length ; usually smgle, but 
sometimes united m pairs or growing out mto long 
filaments Individual bacilli, when stamed, often 
have a charactenstic beaded appearance due to 
small ap;regations of protoplasm having retained 
more of the dye than the intervening portions. It 
stams well with the usual aniline (^es if t^ pre- 
parations are made from young cultures ; but with 
oifBculty if the preparation is derived from the 
morbid tissues or fluids, or if old cultures are used. 
It IS decolourised when treated Gram’s method. 

Utoo artificial media it grows best when culti- 
vated at the bo^-temperature (gelatine-cultures 
incubated at 20^ C» yidiaing but a scanty brownish 
growth). On g]yeennerageT> small whitish trans- 
parent colonies aevelop within twenty-four hours $ 
these after a few days become opaque, eieam- 
coloured, or biovmirih, and may attain a diameter 
of 7 vusk. On b|ood-serom, a ydHowish-btown 
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opaque slimy mwtb forms. In bouillon, its 
growth is rapid, the medium showing at first a 
uniform turbidity, but later on a sticky ropy 
deposit is notic^. Usually from the third day 
onwards the indol-reaction can be obtained in broth- 
cultivations. In litmus-milk, its growth is accom- 
panied by the formation of acid, while the medium 
ma^ or may not be coagulated. The most charac- 
teristic growth, however, takes place upon the 
surface of potato. Upon this piedium a moist, 
slimy, yellowish opaque growth appears in from 
36 to 72 hours, resembling honey in appearance ; 
after a time this becomes deeper in colour, and at 
the end of about a week is reddish-brown, and the 
substance of the potato has acquired a slate-coloured 
or greenish hue. 

The resistance of the Bacillus mallei to antiseptics, 
heat, desiccation, and direct sunlight is but slight 
when tested under laboratory conditions ; still great 
care is needed in disinfecting stables &c., as in such 
situations the virus may remain active for some 
months. 

Mallein, — Mallein is a fluid extract of such of the 
soluble products of the growth of the Bacillus mallei 
as are unaffected by heat, and is an extremely valu- 
able aid in the diagnosis of equine glanders. The 
mode of its preparation is somewhat similar to that 
of tuberculin. 

A virulent strain of the glanders-bacillus is grown 
in glycerine-veal-broth in flat shallow flasks — in 
order to insure sufficient supply of oxygen — at a 
temperature of 37® C. for about four weeks. The 
cultures are then killed, either by exposure to 
streaming steam (ioo°C.) for a period of twenty 
minutes on each of three successive days, or by 
one exposure to steam under pressure (II 5 ®C.) 
in the autoclave. The turbid broth is next filtered 
through a porcelain filter — a process which removes 
all the dead bodies of the bacilli and yields a clear 
brownish filtrate, containing only the soluble portions 
of the oiganisms and the products of their growth. 
The filtrate is evaporated to about half its bulk, in 
vacuo at a low temperature, and 0*5 per cent, phenol 
added as a preservative. If the filtrate be still 
further reduced in bulk, and then thrown into a 
large excess of alcohol, a precipitate is formed which 
contains the active principle of mallein. This, after 
careful drying over calcium chloride, &c, , is known 
as * dry * mallein. 

The use of mallein as a means of diagnosis is 
restricted to animals, and here its value has been 
amply demonstrated The method of its employ- 
ment may be summed up as follows ; The tempera- 
ture of tne suspected animal is taken and noted, 
then I C.C. of mallein, or o*oj gram, of the dry 
preparation (previously dissolved in a small quantity 
of sterile water) is injected subcutaneously in the 
neck, strict aseptic precautions being observed. In 
the case of a glandered animal the injection will be 
followed hy {a) a local reaction, and ( 3 ) a general 
reaction evidenced by a rise of temperature, (a) A 
large, hot, tense, painful oedematous swelling ap- 
pears at the seat of injection in the course of a few 
hours. This gradually increases in site, reaches 
its maximum in about twenty-four hours, when it 
measures at least four inches in diameter, persists 
for several days, and does not entirely di^ppear 
for eight or ten days. (^) The temperature, wnich 
should be observe at four-hourly intervals, begins 
to ifise about four hoars after injection, and 
isually reaches its maximum in from twelve to 


fifteen hours. The elevation amounts to i 2^, 3^, 
or even 4® C. above the mean normal temperature. 
(In the horse the average normal temperature is 
37*9® C.) On the other hand, if the animal is not 
suffering from glanders, the local oedema which 
appears some hours after injection is slight in 
amount, soon subsides, and has entirely disappeared 
within twenty-four hours ; and the rise of tempera- 
ture rarely exceeds 0*5° C,, although it may reach 
i°C. 

Afode of Infection. — Glanders in man is practi- 
cally always contracted by direct inoculation of 
virus from a diseased animal. Cases have been re- 
corded of transmission of the disease from man to 
man, but these are extremely rare. 

The infective material is present in the secretions 
from the nose, in the pus of the glanders-nodules, 
and rarely in the circulating blood. The Bacillus 
mallei is sometimes eliminated by the kidneys and 
appears in the urine. The disease may result from 
the bite of a glandered animal, but usually the virus 
is derived from the secretion of its nasal mucous 
membrane, through some pre-existing cut or abrasion 
of the skin or mucous membrane. Accidental inocu- 
lation of the cultivated bacilli has also been recorded 
among laboratory workers. Experiments by Babes 
and Nocard have proved conclusively that infection 
may take place through sound skin, or the uninjured 
mucous membrane of the eye, nose, or mouth ; 
while the sad death of von Hofman from acute 
glanders proves that absorption may take place 
through the mucous membrane of the respiratory 
tract as the result of inhalation of the virus. 

Incubation-period. — The period of incubation 
varies from one to eight days, but in exceptional 
cases three weeks or even more may elapse before 
the constitutional symptoms manifest themselves. 
The duration of the disease, as well as the order of 
development of the local affections, varies greatly 
in different cases. Hence the classification, on the 
one hand, into acute^ subacute^ and chronic 
glanders ; and, on the other, into acute and 
chronic glanders, and acute and chronic farcy, but 
no sharp lines of distinction can be drawn between 
any of these classes. 

Symptoms. — i. General. — The earliest sym- 
ptoms are a sense of general discomfort, fatigue, 
prostration, and chilliness, with headache, and 
obscure pains in the muscles and joints. As the dis- 
ease advances, 'these pains become more severe, and 
simulate those of rheumatism. Pyrexia, at first 
but slight, lapidly becomes established. The pulse 
is quickened and sometimes full, the skin hot and 
dry, the tongue foul, the urine scanty and high- 
coloured ; and the patient suffers much from rest- 
lessness, sleeplessness, and loss of appetite, often 
with obstinate constipation. Sometimes the feverish- 
ness is intermittent, but more frequently continued, 
or intermittent at very irregular intervals. Still 
later, rigors occur — more severe than those which 
may have occurred at an earlier period — followed 
by profuse sour perspirations and clamminess of the 
skin ; the pulse becomes very rapid, weak, and 
compressible ; diarrhoea, with foetid stools, succeeds 
the constipation ; the thirst is excessive respiration 
becomes more and more difficult and laboured ; low 
delirium, with tremors, is followed by coma ; and 
death ensues from exhaustion. In the acute form, 
the disease runs its course in an average period of 
about sixteen days ; some cases have terminated 
frttally within a week, others have been prolong 
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for four weeks. In the less acute form the duration 
may be from six weeks to two months. In the 
chronic form, in which all the symptoms are less 
severe, the duration may extend over several months, 
and in some cases recovery ultimately takes place. 

2 Local — Local lesions, varying somewhat in 
different cases, present themselves in association 
with the constitutional symptoms 

The wound or abrasion through which the virus 
has been introduced, or the spot at which it has 
been applied (for the wound may have healed), 
becomes inflamed, tense, pamful, and surrounded 
by spreading redness An ulcer appears, enlarges, 
assumes an unhealthy corroded, chancroid aspect, 
and discharges dirty, sanious, and often offensive 
matters The lymphatic vessels of the part become 
inflamed, and present a knotted, cord-like, and 
subsequently an irregularly nodulated condition — 
the farcy-buds 

The glands are infiltrated and enlarged, and 
the whole part is swollen and oedematous. The 
lymphatic glands and vessels of other parts sub- 
sequently become affected, but not perhaps to the 
same extent as in the horse Resolution and 
absorption sometimes take place to a greater or 
less extent , but much more frequently suppuration 
of low type follows, accompanied by abscess-forma- 
tion, and the production of foul ulcerating cavities, 
with hard irregular edges, and fistulie 

At a variable period in the course of the disease — 
from within forty-eight hours to the end of three or 
four weeks —a characteristic eruption appears on the 
skin, especially of the face, chest, and abdomen 
This first shows itself as irregularly scattered collec- 
tions of red spots, ‘ which are very small and 
resemble flea-bites, but soon acquire a papular 
elevation, subsequently rising above the level of 
the surface, hke small shot, and assuming a 
yellowish colour They he each in a kind of hole 
m the corium, as if the latter had been punched 
out* (Virchow) They appear to be due to the 
deposit of some neoplastic material, which sub- 
sequently softens and breaks down By-and-by 
they become vesicular (some say they are vesicular 
from the first), and then rapidly sero-purulent, with 
inflamed livid bases The surrounding skin is red 
and swollen, as in erysipelas When close together, 
these pustules become confluent, and give rise to 
irregular ulcerated surfaces, with soft brownish 
sloughy coating Large collections of similar de- 
posit in the subcutaneous tissue give rise to hard 
painful boil-like formations, which break down, 
and lead to extensive sloughing of the skin and 
deeper structures, with thick dirty white or 
sanguineous offensive discharge. 

The first mucous membranes involved— especially 
that of the nose — are sooner or later affected by 
specific inflammation and ulceration. When the 
nose IS affected (as is always the case in that form 
of the disease called glanders, either pnmanly or 
secondarily), there is a discharge of coo^ratively 
thin colourless * catarrhal* mucus. This soon 
becomes thicker and coloured ; and there is con- 
siderable pain, heat, redness, and oedematous 
swelhng aTOut the nose itself, and the adjacent 
parts of the face. Ultimately the discharge becomes 
thicky sticky, tenacious, and semi-purulent, of 
a dirty yellowisli or brownish colour, and often 
stained with blood. In all cases probably there 
18 ulceration of the mucous membrane, following 
tubercle-like deposits in its. and the ulceration 


sometimes exter^fls so deeply as to lead to perfora- 
tion of the septum, or partial destruction of the 
turbinated or palatine bones. The ulceration is 
often limited to the upper part of the nose ; and the 
mucous membrane of the frontal and other sinuses 
is liable to be similarly affected. 

Bronchial catarrh, with rhonchi heard all over 
the chest, accompanied by severe cough with pro- 
fuse expectoration, indicates the implication of other 
parts of the respiratory mucous membrane. The 
conjunctiva and the mucous membrane of the 
mouth, gums, fauces, and especially the tonsils, are 
often affected to a serious extent ; so also is the 
larynx — hoarseness, pam, and difficulty in speaking 
resulting therefrom. When the lymphatic and 
cutaneous systems suffer first and most severely, the 
nasal mucous membrane is not affected until towards 
the termination of the case , and in some instances 
death has occurred before the affection of the nose 
has appeared 

Anatomical Characters — The pathological 
lesions found on post-mortem examination are such 
as might be anticipated from the signs and sym- 
ptoms manifested dunng life. To these, however, 
may be added ffuidity of the blood ; softness and 
rottenness of the muscles, with haemorrhagic 
abscesses in them (considered by Billroth as charac- 
tenstic) ; patches of grey hepatisation m the lungs, 
or lobular pneumonia ; abscesses m the parotid, 
submaxillary, and cervical glands , and nodulca, 
hard or softening down, in the liver, spleen, and 
membranes of the brain 

The Bacillus mallei may be found in the nodules 
(especially in such as are comparatively recent), m 
the mucous membranes, skin, liver, spleen It has 
also been found m the blood and various morbid 
secretions 

Diagnosis — The diagnosis of glanders m man 
may be difficult in the early stage, particularly 
if the history is defective and no external wound 
appears But when the disease is fully developed, 
the signs and symptoms, taken m conjunction with 
the occupation and history of the sufferer, are 
sufficiently characteristic In some rare instances, 
however, in which the constitutional symptoms 
have been slight, and the local manifestations have 
developed slowly, great difficulty has ansen, and 
the true nature of the disease has not been recog- 
nised until after death. Rheumatism, typhoid 
fever, and pyaemia, and, in the more chronic cases, 
syphilis and tuberculosis, are the diseases with 
which it is said that glanders may possibly be 
confounded The demonstration of ^e charac- 
teristic bacilU may be regarded as conclusive ; they 
should therefore always & sought for m the morbid 
secretions and discharges. 

The serum-diagnosis of glanders, upon lines 
similar to those which have given such excellent 
results in entenc fever, has be^ attempted, but the 
results obtained have been too mconsistent to be of 
any real value 

In doubtful cases some of the tnaUrus morbt may 
be mjected into the peritoneal cavity of a male 
guinea-pig. If the material contains the BacUlns 
mallei, the scrotum becomes tense, red, and shining, 
and purulent inflammation of the tunica vaginii^ 
testis occurs ; and if the animal is killed at about 
the fourth day after inoculation, the badUos Can be 
easily demonstrated in the pus present between the 
layers of this membrane. 

Prognosis. — The prognosis in glandeis ti» 
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always extremely grave. On examining the re- 
cords of 245 cases (including both the acute and 
chronic forms) of glanders occurring in the human 
subject, one finds that no fewer than 208 have 
terminated fatally— that is, a mortality of prac- 
tically 85 per cent. Of the acute cases, only two 
or tlmee recoveries have been noted ; but on the 
other hand, Bollinger collected a series of 34 
chronic cases, which showed a mortality of only 
50 per cent. 

It would appear that the more slowly the 
symptoms devdop, and the less their general 
severity, the greater is the chance of ultimate 
recovery — a chance which increases with every day 
the patient survives. 

Treatment. — Locally any suspicious wound 
should be freely cauterised or excised, as soon as. 
attention is directed to it. All abscesses and col- 
lections of morbid secretions should, as far as pos- 
sible, be freely incised, and their contents thoroughly 
evacuated. The resulting cavities and fistulae 
shoiild be frequently and thoroughly washed out 
Math germicide and disinfectant solutions— per- 
chloride of mercury, chloride of zinc, sulphate of 
copper, or carbolic acid in safe dilution ; and anti- 
septic dressings should be applied. The operator 
and those who dress the wounds should wear india- 
rubber gloves. Inhalations of iodine, or carbolic- 
acid vapours or sprays, should be frequently used, 
and the nasal passages and cavities should be 
thoroughly syringed from time to time with dis- 
infectant solutions, such as dilute carbolic acid 
(1 in 40) or perchloride of mercury (i in 1000). 

The constitutional treatment should be support- 
ing, stimulating, and soothing, and varied from 
time to time according to the indications. Quinine 
in large doses, and perchloride of iron with or 
without perchloride of mercury, may be useful. But 
at present, although many drugs nave been tried, 
none has been found ha^ng any marked specific 
effect on the course of the disease, unless indeed 
exception be made in favour of mercury. Gold 
reports a case successfully treated by prolonged 
mercurial inunction. John W. H. Eyre. 

GLANDULAR FEVER. -Glandular fever is an 
acute infectious disease, without any rash, charac- 
terised by acute adenitis affecting especially the 
cervical, but also other groups of lymphatic glands 
without any constant lesion of the mucous or 
cutaneous areas from which the lymphatics are 
derived. 

iETiOLOGY. — The disease occurs usually in small 
epidemics affecting the children of a single house- 
hold, rarely in wider epidemics among the children 
of a large district. In&nts occasionally suffer, 
adults seldom. It is, however, probable that few 
children between the ages of two and fourteen 
years, if exposed to the infection, escape. The 
lymphatic glands most often and earliest affected 
are those beneath and to the front of the stemo- 
mastoid muscle. The infection is believed to 
find entrance (I ) through the tonsils and pharynx 
«ther without producing any local lesion, or at 
most some slignt redness; or (2) through the 
intestines. Koplik has su^^sted that the accept- 
ance of this latter alternate might afford an ex- 

r ation of the &ct that the cer^mal glands on the 
side are those first, most Severdy, and most 
constantly affected, since the infective s«^t might 
spstiia to them % continnity from the thoracic 


duct. The posterior cervical, the inguinal, and the 
mesenteric groups of glands may also be affected. 

Symptoms. — After a period of incubation varying 
from five to, perhaps, fifteen days, but usually pf 
six or seven days, the child suddenly becomes ill, 
and is noticed to hold its head stimy. The tem- 
perature is found to be raised (ioi®-i03° F.); 
there is nausea, perhaps vomiting and constipation ; 
and the tongue is furred. There is pain on swallow- 
ing at about the level of the cricoid cartilage, but no 
condition of pharynx or tonsils to account for the 
dysphagia. On palpation of the neck some tender- 
ness will almost always be elicited in the anterior 
triangle, usually on the left side, and movement of 
the head causes pain, often very acute. On the 
second or third day the enlargement of the cervical 
glands becomes cou.spicuous, forming an oval swelling 
beneath and to the front of the sterno-mastoid muscle, 
usually on the left side, uniform to the eye but 
commonly resolved on palpation into two pr three 
masses. The glands are tender, often extremely 
tender, so that the pressure even of the bedclothes 
is dreaded. The fever about this time reaches its 
maximum, which may be 104° F. or even more. 
The pain and tenderness in the glands first affected 
diminish rather rapidly, but the decrease in bulk 
is much slower. The glands on the opposite side of 
the neck may then be similarly affected, and later 
the inguinal glands, the affection of each succeeding 
group being as a rule attended by a fresh rise of 
temperature. The mesenteric glands are affected in 
one third or one half of the cases ; and the media- 
stinal probably in some, causing paroxysmal cough. 
The spleen is enlarged in about half the cases. 
Except in the mildest attacks there is obstinate consti- 
pation, which, when convalescence sets in, gives way 
to diarrhoea of green mucous material. The duration 
of the fever is uncertain, depending to a great extent 
on the number of the groups of glands affected ; 
the average may be taken to be about sixteen days. 
Convalescence is often prolonged, the child being 
left, on the subsidence of the acute symptoms, 
anaemic and debilitated. Nephritis, sometimes 
with hseniaturia, is the most serious, but a rare 
complication. Epistaxis may occur and be trouble- 
some, and transient synovitis has been observed. 
Severe mucous diarrhoea occurring about the time of 
defervescence and continuing during the early part 
of convalescence is the commonest complication. 

Diagnosis. — Except in the presence of a definite 
epidemic, this can only be made by excluding 
tonsillitis, pharyngitis, and other local lesions. 
In severe cases, with marked abdominal pain 
and tenderness and high temperature, dusky 
face, and mental dulness, the symptoms resemble 
those of the early stage of typhoid fever, but the 
appearance of swelling of the cervical glands will 
usually clear up the diagnosis on the second or 
third day of illness. The situation of the swelling 
will serve to distinguish the disease from mumps, the 
term usually appli^ to it by the laity. In presence 
of epidemic plague it would seem that a diagnosis 
must depend on the result of bacteriolo^cal ex- 
amination. 

Prognosis. — T his is good except in ftie rare 
cases in which nephritis occurs, when its grkvity 
will depend on the severity of that complication. 
The glands seldom of never suppurate. 

Treatment.— T reatment does not cut short the 
disease. Fomentations with or without belladonna 
ease the local pain witliouf presenting the affection 
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of other groups of glands. Antipvrine or, in yo\iiig 
children preferably, quinine may be given to reduce 
the temperature and relieve the malaise during the 
first few days A dose of castor oil may be given at 
the onset, but drastic purgatives should be avoided. 
Small doses of calomel (-^ to grain) twice or thrice 
a day for five or six days appear to be useful The 
child should be kept in bea and given a light diet. 
During convalescence, iron and cod-liver oil should 
be prescribed so soon as the diarrhoea has subsided, 
and after the first fortnight change of air is to be re- 
commended, but the child ^ould be warmly 
clothed, especially about the abdomen 

Dawson Williams. 

GLASS-WORKERS — See Occupation-Dis- 
eases 

GLAUCOMA {y\avK6sf sea-green) — In its 
modern acceptation, this word is us^ to include all 
the conditions, whether acute or chronic, primary 
or secondary, which are produced by heightened 
tension or increased fluid-pressure within the eye- 
ball The word was originally applied only to 
those cases of heightened tension in which there is 
a greenish opaque appearance behind the pupil 
See Eye, and its Appendages, Diseases of 

GLEET — Synon Fr Goutte mthtaire \ Ger 
Nachtrtpper, 

Definition — A urethral discharge, milky and 
viscid, or clear and waterlike, appeanng as a drop 
at the meatus urinarius or as shreds floating in the 
urine, composed of leucocytes, epithelial cells 
of various forms, and crystals of phosphates and 
urates 

iEi lOLOGY — In most cases of gleet, though 
some chronic urethral discharges anse from mas- 
turbation and excessive venery, a clap has preceded 
the discharge by some months or years In some 
10 per cent of the cases, microscopical examina- 
tion or cultivation-experiments will reveal the 
presence of the gonococcus , in the remainder only 
staphylococci or streptococci may be found 

Symptoms — In many cases the discharge may 
escape notice for a time without really disappearing 
altogether, and again become plentiful without 
obvious cause Pam is either absent, or a slight 
tickling or smarting at the parts inflamed is felt 
during micturition or at other times But these 
symptoms vary so greatly in different patients that 
little reliance can be placed on them for indicat- 
ing the seat of the inflammation Nevertheless, 
when pain is described as felt in the loins, 
thighs, or anus, the prostatic portion is generally 
affected If the urine is voided in three portions, 
and the first portion is stocked with floating shreds, 
while the second and third portions are clear, the 
discharge is probably formed in front of the pro- 
state If there be a clear second portion, and a 
few shreds appear m the third portion, that being 
also fairly clear, some of the discWge is prostatic. 
If the third portion is turbid, the uvula of the 
bladder is inflamed 

Physical signs — When seeking for the cause and 
locality of a gleet, the first thing is to palpate the 
urethra from the meatus to the perinaeum to exclude 
lacunar and perineal abscesses, hard chancre and 
gumma of the urethra ; then it is well to divide the 
exammsition of the urethra into two partH : the pen- 
dulous and bulbous portions being examined nrst, 
the ipembranous ana prostatic portions afterwards. 


The precise situatbns of the lesions in the penile 
portion are ascertained by passing along thcHt^hra 
a bullet-sound or bougie (No. or 26 of the 

scale), or Otises urcthrameter, if the meatus be 
small to admit a bullet large enough to expand the 
passage to its full extent. ^ As the bullet reaches an 
inflamed spot a slight resistance is noted, and the 
patient feels pain when the instrument passes over 
the inflamed or rimd area. Both r^istance and 
pain cease when the area is left behind. Should 
the inflammation have existed long enough to pro- 
duce fibrous bands, the onward passage of the 
bullet-sound is impeded, or arrested if the bands be 
too short to permit the bullet to slip past. A smaller 
bullet must be taken, or the bulb of the urcthiu* 
meter must be contracted until the obstruction can 
be passed By this means the amount to which 
the normal capacity of the urethra has been 
lessened is learned The bullet-bougie is not 
usually passed farther than the bulb, though it may 
be pushed to the bladder by a little manoeuvring. 
A tolerably accurate diagnosis can thus be made, 
though It is always advantageous, and sometimes 
indispensable, to complete the examination by 
ocular inspection This is done by the endoscope ; 
by Its means the condition of the obstructing 
patches may be more precisely ascertained, and, 
also, the absence or presence of inflammation of 
the glands of Littr^ and lacunae of Moi^^agm, or of 
the numerous ducts which open into the membranous 
portions of the canal See Bladder, Examination 
of 

The conditions causing gleet are (i) Chronic 
inflammation of areas of the mucous membrane; 
(2) Granular patches , (3) Warts , (4) Ulcers , (5) 
Inflammation of glands and sinuses; (6) Chrome 
catarrh of the mucous surface and ducts of the 
prostate ; (7) Chronic prostatitis 

1 Chronic inflammation of the mucous 
membrane — In this, the most common form of 
gleet, the interior of the urethra, naturally rosy- 
pink when not inflamed, is dull red or purplish-red 
in patches or streaks It must not be rorgotten 
that the mucous membrane of the urethra, especially 
of the penile portion, after several attacks of in- 
flammation, may assume a greyish or slaley-red 
hue, or a brownish stain from absorbed pigment, 
when the colouring matter of the blood has escaped 
into the tissues Here and there viscid grey floc^i 
of muco-pus adhere to the inflamed surfeces. The 
red areas are less elasuc than the unaffected parts> 
and in course of time may develop into bands of 
stncture-tissue, which more or less diminish the 
expansile power of the urethra. Common positions 
for these inflamed areas are the pars cavernosa at 
two or three inches from the meatus, or at four to 
SIX inches from it — i.e in the bullx>us portion of 
the urethra. But the membranous and prostatic 
portions are also the seats of chrome inflammatkHi 
in gleet In long-standing cases white unyielding 
areas are disposed among the patches of inflammaticNli, 
These may remain or disappear. When they are 
some obstruction is causM to the expansion of the 
urethra— that is, more or less stricture. Usually 
several months are needed for the patches of W 
flammation to develop into fibrous ban^ 

2 Granular patches. -These are excesdyely 
common in any part of the pemle and bulbous 
portions of the urethra^ while they are not rtre in 
the membranous and prostatic portions, 
develop on the area^ of chronfe infiamitiatioQ, 
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especially if these patches have been excoriated or 
ulceratea ; and it is rare not to find them in a case 
of six months’ duration on the third and fourth 
inches from the meatus. The bullet-bougie reveals 
their presence by a slight resistance to the passage 
of the sound, and by a smarting pain felt while the 
bullet passes over them. When the sound is with- 
drawn, it is often marked with a little bloody muco- 
pus. If the endoscope is then inserted, the granular 
patches appear as bnght carmine- red areas of uneven 
or velvety aspect, readily bleeding if the instrument 
be roughly pushed over them. Here and there they 
are flecked with little dots of greyish mucus, which 
is very adherent, and which protects the granula- 
tion from the action of astringents. In course of 
time the granulations may form white fibrous 
scars, or may subside and leave the membrane pale 
and smooth, but supple as before. Their duration 
is very long and uncertain, and their cure is tedious. 

3. warts. — Warts, which are most commonly 
situated just within the meatus, may stud the whole 
length of the urethra. Near the meatus they are 
arboriform ; lower down, sessile, or only slightly 
pedunculated. They are also frequent in the 
membranous and prostatic portions. Sometimes • 
a single sessile wart in this position will be the sole 
cause of a gleet which is troublesome to the patient 
through its obstinacy, otherwise most harmless. 

4. Ulcers. — Ulcers are not uncommon in the 
early stages of chronic urethritis. They appear at 
any part of the canal, and are indicated by smarting 
felt at a particular point of the passage during mic- 
turition, or when the bullet-sound passes over them. 
They can be diagnosed with certainty only by the 
endoscope Bladder, Examination of). When 
seen, they appear as minute, round, shallow excoria- 
tions, with sharply defined edges and yellow floor. 

If left untreated, these shallow erosions may heal and 
contract into thin and somewhat prominent layers of 
scar-tissue, disposed sometimes longitudinally, more 
often obliquely or transversely across the urethra. 
When fully matured they constitute the ‘bridle 
stricture.’ 

In persons who have tough well- formed scars of 
s^cture -tissue, ulceration of some parts of this scar- 
tissue is not uncommon. These ulcers form again 
and again, and are best treated by thorough dila- 
tation of the strictures, and washing with mild 
astrii^ent injections. 

5. Pollicularsinuses.— These sinuses, inflamed 
daring acute gonorrhoea, often secrete discharge 
long after the gonorrhoea has ended. In the anterior 
urethra generally only a few such crypts are chroni- 
cally inflamed, but in the prostatic portion many 
of them secrete a thin turbid fluid. This form of 
discharge may be considered to be caused by chronic 
prostatitis, and it will be described farther on. In 
cases of hypospadias, at the extreme end of the 
urethra, close to the margin of the meatus in the 
glans penis, there is in many persons on each side 
of the orifice a crypt three-quarters of an inch long. 
These crypts often continue to discharge pus long 
after the gonorrhoea has subsided elsewhere. Other 
but shorter sinuses open into the interior of 
the normal urethra. These follicular sinuses do not 
form indurated patches in the substance of the 
urethra ; hence they never cause stricture. Tempo- 
ni^ narrowing may, however, result from the dis- 
tension of an inflamed and suppurating sub-mucous 
frdlicle, which before the evacuation of its contents 
may prc^’ect on the wall of the urethra. The dis- 


charge from such a cavity is much more copious 
than from a simple follicle, and subsides very slowly, 
though this end is usually reached if there be no 
stricture in front of the suppurating follicle to impede 
the easy flow of the urine past the follicle. Usually 
the bulbous and membranous parts of the urethra 
are the slowest to recover. One of the commonest 
causes of discharge is the presence of a lacunar or 
follicular abscess in the floor of the urethra within 
an inch of the meatus ; this abscess generally dis- 
charges into the urethra, but it often discharges 
externally as well ; it is the so-called ‘ fraenal abscess,’ 
and may be so small and so obscured by the firmness 
of the frgenum as to be overlooked by casual ob- 
servers. 

6. Chronic catarrh.— In chronic catarrh of 
the prostatic urethra, with a history of preceding 
gonorrhoea, there may be a scanty milky-white dis- 
charge seen at the meatus when several hours have 
elapsed after micturition, or the orifice may be 
sealed by the dry discharge, or there may be only 
shreds or flocculi in the urine. In addition to the 
slight discharge, the patient may complain of occa- 
sional great increase of it after hard riding, or 
dancing, or free indulgence in wine, but this does 
not always happen. The shreds consist mainly of 
pus-cells held together by mucus ; there are also 
present cells of pavement-epithelium and transitional 
forms, granular cells, crystals of urates, &c. They 
have no characteristic value, as similarly formed 
shreds are washed from granular patches placed in 
the anterior urethra. Fine filamentous shreds are 
formed in the folds of the mucous membrane while 
the urethra is at rest. They are also formed as 
casts of the prostatic ducts when inflammation has 
extended into the body of the prostate. These casts 
are generally built up more of epithelial and granular 
cells, and less of pus-cells, than those formed in the 
urethra. The prostatic origin of these shreds is 
shown by the fact that urine drawn through a 
catheter from the bladder is bright, clear, and free 
from shreds. When the mucous membrane of the 
prostate is exclusively, or principally, affected, the 
symptoms are very indefinite, and are often limited 
to the scanty viscid discharge. Hence no diagnosis 
can be positive without an examination of the 
urethra throughout its length. 

To examine the urethra with a sound, a No. 25 
or 26 of the French scale should be used. If a sound 
of this calibre will not enter the meatus, it is better 
to cocainise the mucous membrane within the meatus 
and nick the orifice at once to a sufficient size ; for 
while the meatus is contracted, the cure of prostatic 
gleet is almost hopeless. The sound is then passed 
slowly and gently along the urethra. No pain* is 
felt until the prostate is reached, when a hot or scald- 
ing pain is felt, which ceases directly the instru- 
ment is withdrawn. The min is the same whether 
a curved sound or flexible bougie be used. When 
the prostate is swollen there is more resistance, 
but the pain is less scalding to the patient. 

If the urethra between the triangular ligament 
and the orifice into the bladder be inspected, several 
changes from healthy conditions may be found. 
The mucous membrane in health is pile pink, or 
bluish-pink in colour, faintly marked with longi- 
tudinal carmine lines, which of course seem to 
radiate from the centre of the lumen, owing to the 
funnel-shaped contraction of that part of the urethra 
which is exposed to view by the endoscope. 

When there is chronic inflammation, and the 
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surface has not become indurated, it is of deep 
carmine hue, closely beset with small eminences 
which give it a strawberty*hke appearance, a 
resembl^ce often enhanced by the minute floccuh 
of pus which adhere to the surface among the 
prominent granulations, and simulate the yellowish 
seeds of the ripe strawberry. These vascular ex- 
crescences are at first general over the mucous 
membrane , but, as time goes on, they subside, 
and are represented by a few papillary tufts or ex- 
conations, which become permanent if not treated 
The congested surface bleeds readily, so it must be 
well mopped, using tincture of hamamelis, if the 
bleeding is obstinate, before inspecting it or apply- 
ing other astringents to the surface Most com- 
monly, in chronic catarrh of the urethra there are 
excoriations, sometimes granulations, and, rarely, 
pedunculated warts If the mflammation has 
lasted several months, the veru montanum is often 
shrunken and white, and the orifices of the ejacu- 
latory ducts are invisible or show as dark greyish 
dots 

7 Chronic prostatitis — If there be general 
congestion of the organ, and not merely superficial 
catarrh, the symptoms are more pronounced. In 
such cases there is usually some pain, which is 
variously described Sometimes it consists of a 
sensation of heat extending along the whole urethra, 
often radiating to the buttocks, but felt most after 
micturition. In other persons there is often dull 
pain in the perinaeum, a sense of weight or fulness 
of the rectum, rather worse by night than by day , 
aching above the pubes is often complained of. 
Micturition is called for twice or more by night 
By day it is not increased in frequency When 
micturition is attempted, the urine is often slow to 
come, and usually a few drops dribble off after the 
stream ceases Walking fatigues easily, and brings 
on the sense of fulness in the rectum The finger 
in the rectum generally finds some swelhng and 
slight tenderness of the prostate A sound 
traverses the urethra without causing pain till the 
bulbo-membranous portion is reached the instru- 
ment IS then grasped for a few seconds, to pass on 
again to the neck of the bladder here again pain 
IS felt, and resistance is encountered,, but this ceases 
suddenly as the sound enters the bladder, though 
the pain, of a pressing or squeezing character, still 
remains As the instrument is withdrawn, it is ex- 
pelled rapidly until it is beyond the bulb, where it 
lies quietly enough and all pain ceases When, 
however, the prostatic mucous membrane is also 
much congested, the pain attending the passage of 
a sound is, as already mentioned, hot or burning 

Treatment — i Inflamed areas . — When the 
pain caused by the passage of the explonng sound 
IS acute, the resistance small, and the discharge 
white and thick, the condition is mainly one of 
congestion, which is benefited by instillations at the 
places where the pain is felt A suitable solution 
IS one of ten to twenty grains of nitrate of silver to 
the ounce of water, injected by means of a Guyon’s 
bullet-catheter and syringe This may be repeated 
every three or four days, while an astrmgent in- 
fection of alum and sulphate of zinc is used in the 
intervcJs. If there be grip or hitch as the bullet 
passes along the urethra, the use of a No. 25 or 
No. 26 (millimetric scAle) steel sound, or even a 
larger one, twice weekly 1$ requisite. When no 
grip exists, the last remains of the discharge can 
sometimes be dried up by using soluble bougies at 


night containing chloride or sulphate of zinc in sus- 
pension porte-remide ReynaV) for ten or fourteen 
nights. Much may be done with injections by the 
patient himself when the inflammation is limitM to 
that part of the urethra which extends in front of 
the triangular ligament. When the disease has ex* 
tended behind that limit, very few patients can 
apply an injection to that portion, and the treat- 
ment must be earned out wholly by the surgeon. 
The imections ordinarily used for gonorrhoea are 
not sufficiently strong to affect the deeper parts of the 
mucous membrane, and solutions having a strength 
of four or five grains of alum, as much of sulphate 
of zinc, and of one fourth or one half grain sul- 
phate of copper to the ounce of water, are needful 
in this chronic inflammation of small areas. 

When congestion has produced induration, or 
even contraction which does not yield to gradual 
dilatation, the fibrous band should be divided by a 
urethrotome of smtable shape, until the urethra- 
meter, expanded to the largest size m which it 
moves freely along the unaffected parts, travels 
without hitch or gnp past the contracted patches. 
Valuable aid can be obtamed by means of the 
endoscope, through which the mflamed patches can 
be attacked with mops, used under the control of 
the eyesight, soaked in aqueous solutions of the 
nitrate of silver containing 10 to 20 per cent of the 
salt Indeed, many otherwise intractable affections 
of the urethra are easily managed if treated endo- 
scopically. See Urethra, Diseases of 

2 Granular patches — The treatment of granular 
patches is tedious and uncertain without the endo- 
scope Something may be done by instillations of 
solutions of mtrate of silver of fifteen or twenty 
grains to the ounce of water, while the patient 
employs a strong injection between the sittings 
But the precise apphcation of stronger caustics 
through the endoscope is far more sure and satisfac- 
tory Brushing the granulations with a 20-per-cent, 
solution of mtrate of silver, or with a i -per-cent, 
solution of perchlonde of mercury in alcohol, after 
scraping their surfaces with a curette, causes these 
granulations to disappear after four or five apphea- 
tions, and to leave no trace of their presence The 
pain of this method is inconsiderable, and need not 
interfere with the patient^s ordinary avocations. 
Careful dilatation of the contractions is also most 
necessary durmg the application of the caustics In 
treating granular patches, the wnters have aban- 
doned the use of soluble bougies and medicated 
bougies of all kinds, on account of their feeble and 
uncertain action 

3 Warts yitld only to topical treatment When 
very small, they may be destroyed by pressing a 

ncil of cupnc sulphate gainst them They may 

mpped off with scissors through the endoscopic 
tube If arbonform and pedunculated, the galvamc 
cautery is the most effective treatment. It is well 
to cocainise the urethra by injecting into it ten minims 
of a lo-per-cent. solution of hydro^oiate of cocame, 
and allowing five mmutes to elapse for absorption, 
before passmg the tube of the endoscope through 
which the topical apphcatibn is made 

4 Ulcers are usually cured by light touches of 
the copper-sulphate p^dl, and by dilating any 
stneture which may be present 

5. Folltcular sinuses. — These often continue to 
secrete pus, which, escaping into the urethra, forms 
shred^ which^ ^ onne. The best treat- 

ment is mopping with an astringent solution (lo per 
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cent, solution of silver nitrate), or pressing into the 
follicle a fine point of cupric sulphate. Afier this 
application, the patient should use a strong injection 
to wash the sinus freely for some da5rs. In time the 
sinuses cease to secrete discharge even if not treated. 
But before this cessation takes place, the sinus may 
become distended and break again, commonly into 
riie urethra as before ; rarely the collection of matter 
may penetrate into the erectile tissue and through 
the fibrous tissue to the skin, and so reach the sur- 
face of the body. When this threatens, the abscess 
should be promptly incised ; it usually closes after 
evacuation without further trouble. 

6. Chronic catarrh of the prostatic urethra is 
little benefited by general treatment or by drugs. 
Abstinence from stimulants, violent exercise, and 
sexual excitement is requisite; and when the 
secretion of pus is abundant, the specifics for catarrh, 
such as copaiba, cubebs, and buchu, are beneficial. 
But when there is little more than a shreddy dis- 
charge in the urine the proper treatment is topical. 
The remedies are local instillations, by an Ulzmann’s 
curved catheter-syringe, of solutions of ten, fifteen, 
or twenty grains of nitrate of silver to the ounce of 
distilled water directly on to the inflamed surfaces, 
made at intervals of five or seven days, the length 
of time being decided by the amount of reaction 
caused by the instillation. All soreness and increase 
of discharge which follows the caustic application 
should sulfide before another is applied. Usually 
several such instillations, with solutions increasing 
in strength, must be made to obtain a cure. 

The use of the endoscope renders the treatment 
more certain and expeditious, as in treating similar 
patches in the anterior portion of the urethra. By 
this means the inflamed areas can be distinctly seen, 
and the remedy applied directly to them. Useful 
astringents in which to dip the mops are tincture of 
iodine, solution of perchloride of iron of the British 
Pharmacopoeia, of mercuric chloride (i per cent, in 
spirit), or of silver nitrate (lo or 20 per cent, in 
water). These applications must be repeated, like 
the instillations, at intervals of a week or more, 
according to the amount of irritation they set up. 
Often, under most favourable conditions, the cure 
is slow and tedious, but it is not the less certain, 
and may always be attained with patience. 

7. For chronic prostatitisy when accompanying 
catarrh of the prostatic urethra, the treatment 
required is that needful for prostatitis. The general 
treatment is here of great value, including moderate 
exercise without fatigue, careful restriction of the diet 
to unstimulating fo^, tonics if required, removal of 
constipation, re^lar bathing in tepid or cold baths, 
occupation for the mind without lascivious or erotic 
excitement, and, when all congestion has been thus 
removed, cold injections into Sie rectum. Also at 
^ stage the passage of full-sized steel sounds, and 
instillations of solutions of silver nitrate into the 
previously cocainised prostatic urethra, are among the 
most effective remedies for this troublesome ailment. 
Before caustic injections are used it is well to empty 
the bladder of urine, and to inject eight or ten ounces 
of some bland fluid, such as cold boiled water, or 
cold saturated aqueous solution of boric acid, with 
which the patient may flush out the urethra after the 
caustic solution has taken effect. This precaution 
prevents much of the soreness which invariably 
follows use of strong astringents in this region. 
Tho patient should also keep his bed, or at least his 
rooniji for a couple of days after each cauterisation^ 


to lessen the pro^bility of an acute inflammation of 
the prostate or of the uvula vesicae follo^ng the in- 
jection, of which there is always some risk. 

Charles Stonham. 

Charles Gibbs. 

GLEiCHENBERQ, in Austria.— Muriated 
alkaline waters. Su Mineral Waters. 

QL^NARD’S DISEASE.— Enteroptosis. 

QLiOSIS.— .S'.!;/; Syringomyelia. 

GLOBULINURIA. — Albuminous urines almost 
always contain both serum-albumen and paraglobulin. 
The relative amounts of these two proteids vary 
widely in different urines, but only very exception- 
ally is one or other of them practically wanting. In 
some cases examined by Czatdry the proportion of 
paraglobulin to serum-albumen was found to be 
lower in the urine than in the blood and serous 
effusions of the same patients. This relatively small 
excretion of globulin is very probably due, as Halli- 
burton has suggested, to the larger size of its mole- 
cules, which opposes an obstacle to their passage into 
the urine. If this be so, a high proportion of globulin 
should indicate a more severe renal lesion. 

The clinical significance of variations observed is 
not yet fully made out, but it would appear that in 
cases in which the kidneys are the seats of lardaceous 
disease the proportion of paraglobulin tends to be 
unusually high, whereas Czatdry found the lowest 
relative amount in cases of granular kidney, and of 
the passive renal congestion of cardiac disease. 
Fibrinogen, which is also a member of the globulin- 
family, is probably an occasional constituent of urine, 
and in a remarkable case recorded by Byrom Bram- 
well and Noel Baton a globulin was abundantly 
present which was deposited in crystalline form 
when the urine was allowed to stand. 

A rough notion of the amount of globulin present 
may be obtained by noting the degree of turbidity 
produced when the urine is allowed to fall, drop by 
drop, into distilled water, but for more accurate 
determinations advantage is taken of the precipita- 
tion of globulin by saturation with magnesium 
sulphate, after the urine has been rendered neutral 
or faintly alkaline. A. E, Garrod. 

GLOBUS HYSTERICUS {globusy a ball; 
connected with hysteria).— Synon. : Fr. 
Globe hystirique ; Ger. Hysieriscke Kugel. — A 
subjective sensation experienced by hysterical 
patients, as of choking, or of a ball rising in the 
throat. See Hysteria. 

QLOSSALQIA(7Xw<r(ra, the tongue ; and &\yos, 
pain).— Pain in the tongue. See Tongue, Diseases 
of. 

GLOSSITIS (y\teir<ra, the tongue). — Inflamma- 
tion of the tongue. See Tongue, Diseases of. 

GL08S0-PHARYNGEAL NERVE, Diseases 

of. — The glosso-pharyngeal nerve is distributed to 
the back of the tongue and the soft palate, the upper 
portion of Ate phwynx, the Eustachian tube, and 
the tympanum ; and also to the stylo-pharyngeus, the 
middle constrictor of the pharynx, the levator palati, 
and the azygos uvulse muscles. But the nerve is 
connected with the fifth, facial, and pneumogastric 
nerves, and with the oharvns'eal clexus : it 
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certain that many of its terminal branches merely 
distribute fibres from these other nerves ; and the 
early ideas of the function of the glosso>pharynp;eal, 
founded on its terminal distnbution, are widely 
erroneous. Although its twigs go to the structures 
that subserve taste on the back of the tongue^ it is 
certain that these, with those for common sensatKm 
in the same part and in the fauces, come from the 
fifth nerve ; and that the fibres that innervate the 
palatine muscles are denved from the spinal 
accessory 

Paralysis — Ver^ little is known of the precise 
effects of paralysis limited to the glosso-phai^geal 
nerve, since it is rarely paralysed alone The middle 
constrictor of the pharynx is, however, paralysed, 
and the mucous membrane of the pharynx is ren- 
dered insensitive. From their position, the fibres of 
origin are commonly damaged in conjunction with 
fibres of the hypoglossal, spinal accessory, and pneu- 
mogastric nerves The common causes of disease 
in this situation are menmgitis, syphilitic and other 
growths, and bone-diseases The nerve may also be 
paralysed from disease of its nucleus of origin in the 
medulla oblongata, and then commonly suffers m 
association with the nerves to the laiynx, the tongue, 
and often the lips Labio-glosso-laryngeal 
Paralysis) The sensory part of the nerve may 
then escape, and only the motor part be paralysed, 
the chief effect of which is paralysis of the pharynx 
The causes of paralysis from disease of the nucleus 
are slow degeneration, softening, haemorrhage, and 
the effects of diphtheria. 

Spasm — Nothing IS known of separate spasm in 
the muscles supplied by theglosso-pharyngeal nerve. 
In conjunction with the other motor and sensory 
nerves to the pharynx, it takes part in the produc- 
tion of the spasm of hydrophobia, and in some hys- 
terical phenomena 

Treatmen r. — The treatment of disorders of the 
glosso-pharyngeal nerve is never special, but always 
that of the cause, and is sufficiently described in the 
several articles which deal with the above-mentioned 
setiological conditions W R Gowers. 

GLOSSO-PHARYNGEAL PARALYSIS — A 
synonym for labio-glosso-laryngeal paralysis Sge 
Labio-glosso-laryngeal Paralysis 

GLOSSY SKIN Neuritis, Multiple. 

GLOTTIS, Diseases of — Larynx, 

Diseases of 

GLYCOSURIA (yXvxis, sweet; and oZpov, 
urine) — A condition of unne m which sugar is 
present ; generally used as a synonym for diabetes 
mellitus See Diabetes Mellitus. 

GLYCURONIC ACID.— Glycuronic acid is a 
substance allied to the carbohydrates, and repre- 
sented by theformula C,HjoO,[COH — (CH OH)^ — 
COOH] It occurs as an abnormal constituent of 
unne, as the result of ingestion of certain chemical 
substances, chief among which are camphor, chloral 
hydrate, butyl chloral hydrate, morphine-salts, 
mtro-benzol, and some of the quinine-denvatives. 
After anaesthesia from chloroform (but not ether) 
its presence can be detected in the unne of the 
patient. 

Glycuronic acid in urine is liable to be mistaken 
for ^pe-sugar (dextrose), since it is capable of 
reducing alkaline copper-solutions (Fdihng’s test) 
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{see Diabetes Mellitus ; and LiFE-AssujtANCE). 
Dextrose can, however, be readily distmguu^ed 
from glycuronic acid by its behaviour with yeast, 
glycuronic acid yielding a negative result when so 
treated. When pure It is not crystalline. It i« 
readily soluble in water, much less so in absolute 
alcohol, and very sparingly in ether. Its pure solu- 
tions are dextro-rotatory, but less so than dextrose. 

John Harold. 

GOITRE. — Synon Bronchocele; Thyreocele; 
Derbyshire Neck ; Fr Gctire ; Ger Kropf% 
Struma 

Definition. — A term in general use for enlarge* 
ment of the thyroid gland Here we shall only 
consider simple hypertrophy or parenchymatous 
enlargement, adenoma, cysts, and the various com- 
binations of these, with or without fibrosis, which 
are commonly included under the name of goitre. 
Other enlargements will be considered elsewhere. 
See Exophthalmic Goitre, Thyroid Gland, 
Diseases of 

^Etiology — {a) General. — The aetiology of 
goitre vanes accordmg to the nature of the enlarge- 
ment. Simple hypertrophy occurs not infrequently 
m both anaemic and pregnant women, and about 
the time of puberty in both sexes. In such cases 
the enlargement probably occurs in the first 
instance in response to a demand for an increased 
supply of the secretion of the gland. Of the 
exciting cause of adenomatous and cystic goitre, we 
know nothing , the cause of endemic goitre will be 
considered later 

{b) Sex. — Women m this country are much more 
liable than men to suffer from all forms of goitre, 
just as they are more prone to develop other dis- 
eases of the thyroid gland The proportion 
between the two sexes vanes m different parts of 
England from seven up to forty-four to one It 
has been suggested that this is on account of 
women being more frequently water-drinkers, for 
in India it has been noticed that both sexes suffer 
ahke Besides there appears to be some associa- 
tion between the enlarged gland and the uterme 
functions 

{c) A^e — Congenital goitre occurs but rarely. 
During the time of puberty the disease frequently 
first attracts attention, although it may occur at any 
time of life up to fifty years of age 

{d) Heredity. — In some families goitre is here- 
ditary , m others, it is only apparently so owing 
to different members of the family living in a 
district where goitre is endemic. 

{e\ Locality. — Endemic goitre, a special form 
of parenchymatous enlargement which is liable 
to undergo cystic degeneration, occurs m certam 
distncts, and is evidently due to some localised 
cause Most frequently these distncts are moun- 
tainous regions with deep valleys in which goitre is 
prevalent In England goitre is endemic m the 
upper valleys of the Pennine Range, as &r south^as 
the Peak in Derbyshire — hence the name Derby- 
shire Neck — and also in the Cotswold Hills. 
Among the continental countnes m which it pre- 
vails are France, mostly m Savoy ; Germany, 
mostly in the Black Forest ; Austria, mostly m 
Styna ; Northern Italy, mostly about the Alps, as 
at Aosta. In Switzerland goitre rs very preindent, 
in some parts of the Cantons ol Fnbuig and Berne 
Bircher has found as many as 8o per cent of the 
recruits to be goitrous. In Asia goitre is endemic 
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in the Himalayas, in the Altai Mountains in 
Siberia, and in the hilly districts of China. Goitre 
is, however, not only indigenous to mountainous 
districts, but occurs also in open country as in the 
plains of Lombardy, and in the Indian Punjaub. 

(/) Water-supply . — Of the various local condi- 
tions present in goitrous districts it is now evident 
that goitre is due in a large number of the cases to 
an impurity in the drinking-water. Snow-water was 
formerly considered to be the cause, but this opinion 
is met by the statement that goitre does not exist 
in Greenland or Lapland, and that it is prevalent 
in Sumatra where there is never any snow. The 
influence of drinking-water, or more strictly speak- 
ing of some impurity in the water, in producing 
goitre is shown by the following facts. The 
migration of a healthy family into a goitrous district 
has been followed by the development of the disease 
in several members of it ; whereas removal from such 
a district has prevented the further development of the 
disease in a family already affected. A change in the 
water-supply has been followed by a rapid diminution 
in the number of cases of goitre. Thus in Bozel in 
Savoy out of a population of 1,472 in the year 1848 
no less than 900 were goitrous and 109 cretins. A 
fresh supply of water was then obtained, in conse- 
quence of which both goitre and cretinism diminished 
so rapidly that in 1864 there were only 39 cases of 
goitre and 58 cretins. On the other hand an actual 
epidemic of goitre has followed the introduction of 
a new supply of ‘ infected ’ water into a village pre- 
viously free from the disease, and has also occurred 
in a regiment of young soldiers when moved into a 
goitrous district. Drinking the water of certain 
wells on the Continent is well known to produce 
goitre and is intentionally and successfully taken for 
this purpose by men who wish to escape military 
service. 

This peculiar property of certain waters has been 
attributed to iron p^tes, copper pyrites, sulphate 
or carbonate of calcium or carbonate of magnesium 
in the water according to the geological formation 
of the district. There is, however, no positive 
evidence to show that any of them can produce 
goitre. Whatever the active agent may be, its 
activity is destroyed by heat, as the water is rendered 
hanniess by boiling. This important fact renders 
it probable that some living micro-organism pre- 
sent in the water may be the actual cause of endemic 
goitre. Further than this we cannot at present go, 
as no such micro-organism has yet been isolated. 

Anatomical Characters.— In simple hyper- 
trophy of the thyroid gland, the enlargement is 
uniform, retaining the shape and consistence of the 
normal gland. In endemic goitre there is at first 
general uniform enlargement. At a later stage 
multiple cysts may develop, formed from the 
normal follicles of the gland by their distension with 
colloid material, the epithelial lining degenerating 
as the cysts increase in size. Adjacent follicles may 
become fused, and so some of the cysts may reach 
a considerable size. The cyst-walls are formed by 
the inter-lobular septa and the capsule of the gland. 
There may be a great increase of fibrous tissue in 
some cases, so that goitres of great size occur com- 
posed of gland-tissue, fibrous tissue, and cysts — 
fibro-cystic goitres. Apart from simple hypertrophy 
the great majority of goitres which occur in this 
country are due to the growth of adenomata in the 
gland. An adenoma of the thyroid may be single 
or Its structure is similar to that of the 


gland itself, and it is provided with a distinct capsule. 
Confined at first to one part of the gland, it may 
gradually extend into other parts till the enlarge- 
ment which was localised at first may in its later 
clinical features closely resemble a general paren- 
chymatous enlargement. Such adenomata often 
become cystic, and in this way the single cysts of 
the thyroid gland which are of frequent occurrence 
are formed. Like the adenomata from which they 
have developed, these cysts can be separated from 
die gland and shelled out complete. Their walls 
may be thick, and the contents are brownish in 
colour, and as Victor Horsley points out they have 
a tendency to contract adhesions to surrounding 
parts. Hsemorrhages into the substance of an 
adenoma, and especially into a cystic adenoma, are 
not uncommon. 

Symptoms and Complications In slight 

cases a swelling in the thyroidal region which 
moves upward during deglutition, and a sense of 
fulness in the neck, are the only symptoms present. 
The character of the swelling varies according to 
the nature of the goitre. In simple hypertrophy 
there is a smooth firm enlargement of the whole 
gland, which retains its original shape. If such a 
parenchymatous goitre becomes cystic or fibrous, 
the shape and consistency become irregular and 
vary according to the size and situation of the cysts 
and the amount of fibrous tissue which is developed. 
An adenoma forms a smooth well-defined firm 
tumour, which may be accompanied by some 
general enlargement of the gland as well. A cyst 
forms a smooth globular swelling, in which fluctua- 
tion may be felt. In order to detect this sign it is 
most important to palpate the tumour with four 
fingers at once, as advised by Horsley, so as to 
steady it from every direction ; even then it is some- 
times difficult to distinguish between an adenoma 
and a cyst. In such cases an exploratory puncture 
may be made in order to ascertain if a cyst is 
present. The superficial veins in the front of the 
neck are often enlarged and prominent over a goitre, 
and an adenoma or cyst of one lobe may cause con- 
siderable displacement of the larynx, trachea, and 
blood-vessels in the neck. Various secondary 
symptoms may be caused by a goitre by pressure 
on surrounding parts. Added to a sense of fulness 
there may be a feeling of dragging or constriction 
about the throat. More serious symptoms than 
these are, however, sometimes present, namely 
dysphagia and dyspnoea. The former rarely occurs 
except when the tumour has reached an immense 
size or when it presses on the oesophagus, as happens 
when the lateral lobes meet behind the gullet. 
Dyspnoea is a more common symptom which occurs 
in ^th a persistent and paroxysmal form. A 
dyspnoea of gradual onset is the more common, 
and may be caused by the pressure of a goitre on 
the front or side of the trachea. The trachea may 
also be compressed by an extension of the goitre 
behind it or by an adenoma extending down into 
the mediastinum and forming a substernal goitre. 
Dyspnoea may be due even to pressure on the 
recurrent laryngeal nerves causing paralysis of the 
abductors of the vocal cords. All goitres are liable 
to temporary enlargement, especially during men- 
struation and pregnancy, sucn enlargement being 
accompanied by an increase in any pre-existing 
dyspnoea. , In addition to this persistent dyspnoea, 
severe paroxysmal attacks occur in cases ot large 
goitre. These attacks come on suddenly, m^r 
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freauently during the night, causing great distils, 
and lasting from five to fifteen or even thirty 
minutes, after which they pass off Death may, 
however, occur suddenly dunng the attack The 
\ oice in cases of large goitre of long duration is 
often hoarse and toneless Some cases of endemic 
goitre are associated with cretinism, which so fre- 
quently develops in the children of goitrous parents. 
The association of cretinism with a goitre indicates 
that an advanced stage of goitrous degeneration of 
the thyroid gland has been reached, in consequence 
of which It can no longer supply an adequate 
amount of its secretion {see Cretinism) In some 
cases of goitre symptoms of exophthalmic goitre 
supervene {see Exophthalmic Goitre) Haemor- 
rhage takes place, not uncommonly into a cyst or 
even into the substance of an adenoma, causing 
a rapid enlargement of the goitre with pain from 
the increased tension Absorption of the blood 
gradually takes place, and the goitre diminishes 
again m size A goitre may become acutely in- 
flamed during the course of an acute disease or as 
the result of an injury It then becomes swollen 
and tender, and there is pain in the neck with fever 
If the goitre is already large, there may be great 
dyspnoea and cyanosis The attack may terminate 
by resolution, or by suppuration, and the formation 
of one or more abscesses 

Diagnosis — A simple hypertrophy of the thy- 
roid gland can be recognised by its situation, shape, 
uniform consistence, and upward movement when 
the patient swallows , an adenoma by the localised 
swelling, and its smooth, rounded, and well- 
defined outline The presence of a cystic goitre 
can be ascertained by the fluctuation within its 
walls, care being taken to fix the tumour dunng 
palpation, as already descnbed Any doubt can be 
cleared up by passing a hollow needle into it 
The fluid thus withdrawn may be mixed with blood, 
and when a cyst has been emptied it often happens 
that blood will flow freely from the walls of the 
cyst till It is filled 

The diseases which simulate goitre are malig- 
nant disease of the thyroid gland , calculus em- 
bedded in its substance , lymphadenoma , aneu- 
rysm , and fatty and other tumours of the neck 
A leading point in making a diagnosis is to ascer- 
tain, by directing tlie patient to swallow, whether 
the swelling is attached to the trachea In cases 
of malignant disease and lymphadenoma, the his- 
tory and general condition of the patient will give 
an important clue It must be remembered that 
malignant disease may develop in a previously 
simple goitre When a goitre closely overlies the 
carotid artery, it may simulate an aneurysm, owing 
to the forcible pulsation conveyed through its sub- 
stance 

Prognosis — The prognosis in goitre is favour- 
able The occurrence of death from suffocation, 
due solely to the effects of a goitrous enlargement, 
is rare It occurs in those countries where little 
treatment is tried, and where the goitres attain 
an immense size The disease is more likely to 
endanger life when the goitre passes behind the 
trachea or behind the sternum. Simple hypertro- 
phy of the gland in young adults is most amenable 
to medical treatment, while adenomatous and 
cystic goitres can, as a rule, be easily removed by 
an operation. Goitres have been known to dis- 
appear without any treatment. This result may be 
due to the removal of the affected person irom 


endemic influences ; or it may happen when the 
enlargement has arisen dunng pregnancy. 

Treatment. — In the treatment of endemic 
goitre the general rules requiring attention are re- 
moval of the patient from the goitrous distnct, or 
complete abstinence from the drinking-water, unless 
It has been previously boiled ; also from weanng 
anything tight round the neck, carrpng weights, 
and ascending hills 

As simple hypertrophy of the thyroid gland in 
adolescents generally occurs in response to a phy- 
siological demand for an increased supply of its 
secretion, a marked diminution in size can be 
brought about by supplying the secretion from an 
external source. In other forms of parenchymatous 
goitre this line of treatment is also useful. 

This treatment is readily carried out by giving 
extract of thyroid Dry thyroid substance (Thy- 
roideum Siccum, B P ) may be given m one to three 
gram doses in a powder, pill, or tablet, or liquid ex- 
tract of thyroid (Liquor Thy roidei, B P )m doses of 
five, ten, or fifteen mimms in water twice or thnce 
daily The frequency of the pulse should be re- 
corded daily, so that the dose may be dimmished 
if any undue acceleration beyond ten or twenty 
beats a minute should occur By this method of 
treatment the circumference of the neck in one case 
was reduced from i6| in to 13I in in three weeks. 
When the full advantage of the treatment has been 
obtained, it is advisable to continue a single daily 
dose of the remedy for several weeks or even a 
couple of months, to prevent a return of the former 
enlargement Iodine has long been used both 
internally and externally in the treatment of goitre, 
its efficiency being greatest in simple hypertrophy 
and in the earlier stages of endemic goitre. It has 
been shown by Baumann that thyroidal secretion 
contains iodine m an organic combmation, thyroi- 
dtn, so that the action of iodine or its com- 
binations m the treatment of goitre may be to a cer- 
tain extent supplemental and so analogous to that of 
thyroid extract Five to ten grains of potassium 
iodide m solution, or five minims of tincture of 
iodine m water, or from one half to two grams of 
iodoform m a pill may be given three times a day 
In simple hypertrophy blistenng with liquor epi- 
spasticus, painting the surface with tincture of lodme, 
and inunction of iodine ointment, or of a mixture 
of one part of it with two or three of potassium 
iodide ointment, are useful methods of local treat- 
ment Bmiodide of mercury ointment smeared 
over the enlargement, the patient being then made 
to sit with his neck exposed to the rays of the sun 
for many hours, has proved an effectual remedy m 
India ; this treatment is useful in this country even 
without the assistance of the rays of a tropical sun. 
Formerly, injections of iodine were not infreqyently 
employed m the treatment of parenchymatous goitre, 
and m some cases with beneficial results Twenty 
or thirty minims of a i-m-12 solution of lodme in 
absolute alcohol were slowly injected, under local 
anaesthesia, twice a week into the substance of the 
goitre, care being taken to avoid transfixing the 
trachea or any blood-vessel with the needle of the 
hypodermic ^inge which was usually employed. 
This treatment is not free from danger, as no less 
than sixteen cases in which death occurred as a 
result of the injections have been collected by 
Heymann. Victor Horsley has shown experimen- 
tally that death in such cases is due to the passaM 
of the injection-fluid directly into a large blo<;d- 
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vessel. This treatment often fails, and is therefore 
not to be recommended. 

An adenoma, if it is small, and causes no incon- 
venience, may require no treatment, unless the 
patient wishes to be rid of it. If it is increasing in 
size, or causes inconvenience by pressure on the sur- 
rounding parts, or dyspnoea by compression of the 
trachea, it should be removed. If a cystic adenoma 
has been distended once or twice by haemorrhages, 
removal is usually advisable. An adenoma can be 
readily removed by shelling the tumour out of the 
gland, which is thus left behind entire. The opera- 
tion is a straightforward one, and the wound heals 
in a week. 

In cystic goitre surgical treatment is also re- 
quired. In cystic degeneration of a parenchymatous 
goitre the cysts are usually multiple, so that it is 
necessary to remove one lobe of the gland, and in 
some cases even the whole gland. As, however, 
total thyroidectomy is followed by the development 
of secondary myxoedema, this operation should, 
except in the case of malignant goitre, be avoided, 
if possible. When total extirpation is really neces- 
sary, the onset of myxoedema can now be prevented 
by giving thyroid extract, say, ten minims of liquor 
thyroidei, each night for the rest of the patient’s 
life. In the case of a single cyst or cystic adenoma, 
the cyst should be enucleated just in the same way 
as an adenoma, from which it has developed. The 
older methods of treating thyroidal cysts hy tapping, 
by incision and drainage, or by injections of per- 
chloride of iron, should be no longer employed, as 
they are both risky and inefficient. 

Pugin Thornton. 

George R, Murray. 

CONAGRA {y 6 vv, the knee ; and Aypa, a seizure). 
An attack of gout in the knee. See Gout. 

GO N ARTHRITIS the knee; and &p 6 pov, 
a joint). — Inflammation of the knee-joint. See 
Joints, Diseases of. 

GONORRHCEA (70 seed ; and I flow). 
Synon. : Clap ; Blenorrhagia ; Fr. Chaudepisse ; 
Ger. Tripper. 

Definition.— A contagious purulent inflamma- 
tion, affecting primarily, in men, the urethral, and 
in women the lower vaginal and vulv.ar mucous 
membrane. Occasionally the conjunctival and 
rectal mucous membranes, to which the nasal has 
been added on doubtful evidence, are attacked by 
gonorrhoea. Certain joint-affections, endocarditis 
and other lesions, to be subsequently mentioned, 
may also complicate the disease. See Gonor- 
RHfFAL Arthritis. 

.(Etiology. — True gonorrhoeal inflammation is 
due to inoculation of a specific coccus, the Gono- 
coccus of Neisser, usually by direct contagion from a 
surface already the seat of gonorrhoea. Membranes 
covered by pavement-epithelium, and possessing a 
rich lymphatic supply, are the most readily affected ; 
those covered by columnar epithelium, e.g. the 
rectum, are not so liable to become diseased ; while 
the mucous membrane of the mouth, stomach, and 
air-passages appears to be exempt. Healthy 
mucous membranes are as liable to contract the 
disease as are those the seat of some morbid change. 

In women the arrangement of the genital mucous 
membrane favours the retention of secretions 
coming in contact with it. Among other causes 
favouring the development of gonorrhoea may be 


mentioned the presence of gleet, alcoholic excess, 
and previous attacks. Men with long or moist 
foreskins, in first attempts at copulation, and with 
slight hypospadias, are specially liable to contract 
gonorrhoea. 

Incubation Period. — The symptoms of gonor- 
rhoea are not usually manifested until four or five 
days after infection : presumably the contagion needs 
this time for multiplication and development before 
it is capable of exciting inflammation. According 
to circumstances, the incubative stage may be 
shortened or prolonged, ranging from two to eight 
or ten days. As a general rule, the shorter the 
incubation-stage the more severe is the disease. 
The period of incubation in the case of gonorrhoeal 
conjunctivitis is shorter than that of urethritis, 
varying from six to seventy-two hours, the average 
time being about forty-eight hours. 

Morphology. — Gonococci are ovoid in shape, 
and average 07 \jl in the long diameter by 0*5 juin 
the short ; they are arranged as diplococci and 
tetrads, i.e. in pairs, and groups of four ; contiguous 
cocci having their adjacent sides flattened or even 
slightly concave, each element then resembling a 



Micrococci of Ounorrhuca m iht discharge from a case of 
acute gonorrha:a. The cocci arc seen mostly as pairs or 
groups of four, and are mainly in the protoplasm of the 
pus-cells. X 850. 

coffee-bean or kidney in shape. Some observers 
have described a capsule surrounding the gonococcus, 
but none have yet succeeded in demonstrating this 
structure in preparations made from the pus. 

In gonorrhoeal pus, the cocci usually form colonies 
within the substance of the pus-cells and are 
arranged in pairs, fours, and their multiples ; their 
presence has also been noted within the cell-nuclei ; 
sometimes, and especially in severe cases, the gono- 
coccus multiplies freely in the liquor puris. 

Staining Reactions. — The gonococcus stains 
readily with all the usual aniline dyes, especially 
with gentian-violet and fuchsin, and is as readily de- 
colourised ; it does not retain the stain when 
treated by Gram’s method, this feature at once 
differentiating it from the ordinary pyogenic cocci. 

Biology. — The gonococcus is a non-motile, 
facultative anaerobic, highly parasitic coccus, re- 
producing itself by fission only, the lines of fission 
lying at right angles to those of the parent-cocci. 
It can be cultivated upon artificial media outside 
the body, but it is essential that human serum 
(blood-serum, pleuritic effusion, &c.) should enter 
into the composition of the medium, no growth 
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whatever taking place when cultivations are made 
upon the ordinary media of the laboratory 

Development of the gonococcus only takes place 
within a small range of temperature, growth ceasing 
below 25® C and above 40° C. — the optimum 
temperature being undoubtedly 37° C. Its thermal 
death*point is 45® C 

The resistance of the gonococcus to the action of 
weak germicidal fluids, direct sunlight, and desicca* 
tion (when spread in thin layers) is extremely slight ; 
the specific properties of gonorrhceal pus being 
destroyed by exposure to a temperature of 60® C for 
ten minutes In like manner its vitality m artificial 
cultures is small, and it is necessary to transplant at 
intervals of not more than a week, m order to ensure 
vigorous growth On the other hand, the virulence, 
or rather the pathogenic properties of the gonococcus 
do not appear to be affected by these frequent trans- 
plantings, for Wertheimer has produced a typical 
gonorrhoea by inoculating gonococci of the thirtieth 
generation 

CuiTURAL Reactions — The media employed 
for the cultivation of the gonococcus are (a) equal 
parts of human blood-serum, and 2 per cent 
peptone agar (Wertheimer), or ( 3 ) a mixture of 
hydrocele-fluid — or pleuritic fluid — and 2 per cent, 
peptone-glucose-agar, in the proportion of i 2 
(Heiman) 

De Christmas has recently advocated the use 
of rabbit’s blood-serum, but this does not give such 
good results as the above-mentioned media To 
isolate the gonococcus the method suggested by 
Abel IS reliable and convenient, and may be thus 
briefly described Three plates (Petn dishes) are 
poured with ordinary 2 per cent peptone-agar, and 
as soon as set, but while still hot, a drop of blood 
taken with all aseptic precautions from the finger or 
lobe of the ear is deposited by means of a sterile 
pipette on the centre of the agar-surface of each 
plate By means of a stenle brush or platinum 
loop, a minute quantity of gonorrhoeal pus is mixed 
with the drop of blood on the first plate and then 
smeared all over the surface of the agar. The 
moistened loop or brush is transferred quickly 
to the second plate, and the process repeated, and 
finally the third plate is inoculated m like manner 
After incubation at 37® C for twenty-four to thirty- 
six hours, colonies of the gonococcus may be picked 
off the second or third plate, and subcultivated 
upon one or other of the serum -agars 

Serum-agar ^ Plate'* or ^ Slant* Cultures — 
Growth of the gonococcus appears at twenty-four 
hours as discrete, raised, translucent colonies, 
resembling minute drops of water , these gradually 
increase in size during the next two or three days, 
attaining a diameter of perhaps i to 2 mm The 
colonies then show irregular scalloped edges, and 
finely granular shining surface, and are gre}ish 
white or faint buff m colour 

Colonies in the depths of the medium are 
spherical or oval when young, but later on become 
irregular m outline, and sometimes throw out short 
processes. 

Microscopical preparations from growths upon 
artificial media show cocci similar to those observed 
m gonorrhoeal pus, but the tetrad form is distinctly 
more common, and if the growth is more than 
two days old, involution-forms are the rule rather 
than the exception. 

Pathoobnbsis. — - The oedtnary laboratory 
animals are iitunune to expieiimental infection SInth 


the gonococcus, whether inoculated into the arethza, 
vagina, conjunctiva, or elsewhere; occasionally, how* 
ever, a purulent non-fatal peritonitis is produced 
in mice and guinea-pigs^ as the residt of intxa* 
peritoneal injection of serum-agar cultures of the 
gonococcus De Christmas, too, states that he has 
obtained a toxin from cultures of this organism^ 
which proves fatal when large doses are injected 
intravenously into the rabbit. 

Inoculations of the gonococcus into the healthy 
human urethra, on the other hand, almost invariably 
yield positive results 

Mode of invasion — The gonococcus penetrates 
and multiplies in the epithehal cells, and advances 
into the underlying lymphatic spaces. Here it 
rapidly proliferates, exciting inflammation and 
exudation, the migrated leucocytes contami^ the 
microbes The process advancmg, serous efimsion 
passes into the substance of the corpus spongiosum, 
to the glands and lacume of the uretl^, to the 
erectile tissue of the corpora cavernosa, &c., and 
lights up inflammatory mischief in the parts affected. 
The facility with which the gonococci pass along 
the lymphatics explains why certain portions of the 
urogenital canal, e g the navicular fossa, bulb, 
neck of the bladder, and epididymis, are the parts 
most commonly affected Moreover, the microbes, 
aggregated into masses, may be carried away m the 
lymphatic and blood-currents as infective emboli , 
this would explain the occurrence of gonorrhceal 
rheumatism, endocarditis, &c 

Adopting the theory of phagocytosis, it may 
be supposed that the white cells, and others acting 
as phagocytes, are hostile to the development of the 
gonococcus, and this may serve, m some measure, 
perhaps, to explain the fact that different persons 
and organs are not equally affected by the gonor- 
rhoeal poison , in certain persons or organs their 
innate strength of resistance to infective poisons 
may be sufficient to destroy the microbes or arrest 
their development When the proliferauon of the 
poison takes place mainly in the pus-cells, the 
microbe has but little power, and consequently 
the course of the disease is mild ; but if the 
oigamsms develop freely in the liquor puns the 
course is usually severe, and specially marked by 
involvement of lymphatic structures, giving nse 
to lymphangitis and bubo i 

Still there are certain predisposmg causes which 
may exert an influence on the development oi 
the poison, and so augment or modify the severity 
of the disease 

First, there is no doubt that the urethral mucous 
membrane differs greatly in its suscratibility to in- 
flammation m different individuals It is, moreover, 
asserted that both sexes grow accustomed to the 
contagious secretions of the same individual, so that 
they neither infect nor ore infected by their usual 
companions, while they readily receive cUsease from, 
or impart it to, strangers 

Gonorrhoea differs so considerably in the twe 
sexes, owing to the difference m the seat ol t^ 
affection, that it will be advisable to describe it k 
the male and female separately 
(a) Gonorrhoea in the Male.— -Anatomicai 
Characters. — The fossa navicularis, rich ii 
follicles and their ducts, is the priii;iBry seat o 
gonorrhoea in the male. The oigacoRn pessiiig intc 
Uie ducts remains m secunty during the period o 
its development and multipucatioii, and penetiwte! 
into the d^per tissues and lymphatie network. As 
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the disease progresses it gradually passes backwards 
by direct extension, but often pauses at the bulb or 
membranous part of the urethra. In more severe 
cases the disease may extend to the submucous tis* 
sue, the prostatic urethra and prostate, neck of the 
bladder, epididymis, bladder, and kidneys. Pyelitis 
and nephritis are less often the result of direct 
extension of the inflammatory process ; more com* 
monly they are the result of sympathetic irritation, 
especially in cases where the neck of the bladder is 
involved. 

In the acute sta^e of gonorrhoea, the mucous 
membrane, where indamra, will be deeply con* 
gested and of a bright red colour ; it is swollen, 
and the epithelium on the surface proliferates and 
desquamates. A thick, creamy, purulent discharge 
soon makes its appearance. The dorsal lymphatics 
are often found enlarged and tender, and the 
inguinal glands are not infrequently involved and 
may suppurate. The glands are more likely to 
suppurate in cases in which the foreskin and glans 
are involved in the inflammation. As the disease 
subsides, the inflammation dies away first in those 
parts first attacked ; the redness will then be less 
marked, and is often punctiform and patchy. When 
the disease subsides, the products of inflammation 
are absorbed by the lymphatics. 

In more severe cases the surface-epithelium may 
be destroyed, and small ulcers and erosions formed ; 
these may subsequently form granular patches 
Glbst), and may ultimately give rise to stricture. 
This necrosis of tissue very rarely extends beyond 
the submucous tissue. The ulcers may heal without 
producing any ill effects. If, however, they become 
chronic, fibrous tissue develops in their bases and 
gradually tends to contract j in other cases granula- 
tions spring up, and may develop into warty 
growths, similar to those seen round the corona. 

The existence of different varieties of intensity of 
the inflammation has given rise to the use of distinc- 
tive names ; thus : ( i ) In some cases several layers 
of epithelial cells are raised into small eminences 
by serous effusion ; these burst and leave small 
tXG^iQX&^phlyctenular gonorrhaa. (2) The inflam- 
matory lymph, entangling leucocytes in its meshes, 
may form a continuous, more or less tough, mem- 
brane on the surface, which can be peeled off in 
^okes-^diph/heritu gonorrhoea. (3) If the dis- 
charge is copious, and mixed with much serum 
and mucus, the case is sometimes spoken of as 
catarrhal. 

Symptoms. — Clinically, gonorrhoea may be con- 
veniently divided into three stages corresponding 
with the development, period of vital activity, and 
destruction of the poison. 

^ During the first or incubative stage there is some 
tickling and itching at the meatus and tip of the 
penis, and slight scalding on micturition. A feeling 
of heat , tension, and weight in the testicles and peri- 
naeum is often complained of. Nocturnal erections 
and emissions are not uncommon, and the sexual 
appetite is increased. Micturition is more- frequent 
than usud. These symptoois may be so slight as to 
be unnoticed by the patient, and only come on during 
the latter half of the incubative stage* 

^ In the second or acute infiammatory stage the 
signs are pronounced. The lips of the meatus are 
swollen and red, the urethra is tender to the touch, 
imd the corpus spongiosum is swollen and engoiged. 

discharge soon makes its appearance ; at first 
it, isaero^purulent and scanty, but in a very short 


time it becomes greenish-yellow, thick, creamy, and 
copious. Micturition is frequent and painful; in 
consequence of the swelling of the urethral walls, the 
stream of urine is diminished in size, or it may escape 
in drops. The pain and scalding are often severe, 
especially if raw patches are present in the passage, 
or if the urine is concentrated and highly acid. 
Swelling and tenderness of the dorsal lymphatics 
are common, with enlargement of the inguinal glands 
(sometimes but not usually going on to suppuration). 
In more severe cases the whole penis becomes tender 
and swollen, and the subcutaneous veins engorged. 
As the disease spreads to the erectile tissue of the 
corpus spongiosum, it becomes infiltrated with W- 
flammatory exudation, and the affected parts are no 
longer able to be distended with blood. Conse- 
quently, erections, which are very troublesome at 
night, are only partial, and the straining and tighten- 
ing of the inflamed parts, by the distension of the 
uninflamed, produces severe pain, and alteration of 
the shape of the erect penis — chordee. In some 
cases copious haemorrhage occurs from the distended 
parts. Small quantities of blood, giving a red tinge 
to the discharge, may also come from ulcerated and 
eroded areas of the inflamed mucous surface. 

The effect of the disease on the patient’s general 
health is marked in serious cases ; he becomes pale, 
weak, and thin. 

Peri- urethral swellings, giving the urethra a 
beaded feeling, are by no means uncommon, espe- 
cially at the fossa navicularis and bulb. They are 
due to follicular inflammation, and to exudation 
into the spongy tissue round the urethra. If this 
be very acute, peri-urethral abscess may result. 

When the disease spreads to the membrano-pro- 
static urethra and neck of the bladder, there is 
almost constant desire to micturate, with great pain 
and spasm following the act ; there is also pain on 
def^ecation and in sitting down. Towards the end 
of micturition a few drops of pus and blood may 
escape. The discharge is less copious, and the 
urine often turbid from admixture with muco-pus, 
which forms a plentiful deposit. From inflam- 
matory congestion of the passage micturition may 
be difficult, the urine dribbling away. In other 
cases the irritation in the passage excites spasm of 
the compressor urethree muscle, resulting in com- 
plete retention. When the disease has extended so 
ftir back there is distinct heat and pain in the 
perineum ; if the patient have an emission of semen, 
which is likely on account of the inflammatory irri- 
tation of the veru montanum and ejaculatory ducts, 
the act will be painful, as if something had been 
tom in the perineum. The semen, instead of es- 
caping in jets, gradually trickles away, and is often 
mixed with and followed by a few drops of blood. 
In cases of gonorrhoea, fever may or may not be 
present ; it is usually slight and transient, unless 
the disease be complicated. The duration of this 
second stage varies according to the severity of the 
disease, the treatment adopted, and the care of the 
patient himself. Usually the acute stage passes off 
gradually in from three to six weeks. The sym- 
ptoms are, ca/eris paribus, more severe in a first 
attack, but subs^uent ones are more likely to 
become chronic. 

After a varying time the acute inflammatory 
stage of gonorrhoea passes into the third. The 
s^ptoms may gradually abate, the pain and dis- 
cWge disapp^niig, and the disease terminate. In 
other cases tbe discharge becomes less in quantity, 
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more watery, and of a sero-purulent nature, the 
other symptoms disappeanng. Lastly, all the si^s 
may subside with the exception of a thin whitish 
discharge, especially noticeaole m the morning. In 
such cases the disease persists in the patchy form, 
and constitutes gleet. See Gleet. 

During the third stage the acute symptoms may 
at any time be lighted up again if the treatment be 
abandoned, or m consequence of injudicious con- 
duct on the part of the patient 

Diagnosis — Acute urethritis is not invariably 
gonorrhoeal ; and it may be of great importance, 
specially m cases likely to lead to legal proceed- 
mgs, to determine whether the urethral mischief be 
gonorrhoeal or not Much credence must not be 
placed on the patient’s statements Certain com- 
plications are said only to follow gonorrhoea, and 
no other form of urethntis ; but this is not so clearly 
established as to be of certain diagnostic value. In 
cases where a definite opimon as to the venereal 
nature of the case is necessary, the pus should be 
examined for the gonococcus 

For this purpose cover-slip films of the pus should 
be prepared in the usual way and fixed by passing 
three times through the flame of a Bunsen’s burner 
One preparation should be stained with methylene 
blue, and a second by Gram’s method, and counter- 
stained with fuchsin (weak aqueous solution) A 
^-inch oil-immersion lens is necessary for the 
microscopical examination 

The determination of the identity of the gono- 
coccus should be based upon the three leading 
characteristics of the organism, viz (i) the 
presence of colonies (made up of varying numbers 
of diplococci and tetrads) within the substance of 
the pus-cells ; (2) the peculiar coffee-bean or 
reniform shape of the individual elements ; (3) the 
inability of these cocci to retain the stain when 
treated by Gram’s method ; and only such cocci as 
conform exactly and completely to these criteria 
should be identified as gonococci 

The two first points can usually be best demon- 
strated in the methylene-blue preparation In the 
counterstained Gram, the gonococci will be seen to 
have yielded up the blue-black colour resulting from 
the combination of the gentian violet and iodine, 
and to have taken the fuchsin counterstain. 

In cases of importance, whether medico-legal or 
otherwise, it is necessary to confirm the diagnosis 
by cultivating the gonococcus upon serum-agar, and 
also by demonstrating the inability of the suspected 
organism to grow upon the ordinary laboratory- 
media 

Urethritis may be easily distinguished from 
urethral chancre ; but it must be remembered that 
both conditions may be present Urethral chancre 
IS nearly always situated just within the meatus, never 
more than one inch from it , the ulcerated surface 
can be seen if the lips of the urethra be separated, 
and a short aural speculum introduced 

The discharge from a chancre is not creamy, but 
shreddy, and the pain during micturition is stinging 
and limited to the raw surface Occasionally a 
slight rauco-purulent discharge, without pam or 
much swelling, is present during the initial stage of 
syphilis, but it subsides spontaneously m one or two 
weeks, and is accompanied by the indurated sore, 
and succeeded by Mcondary symptoms. 

In balanoposthitis (which may or may not be 
venereal in ongin) there need be no urethral 
discharge* This can be asicertained by thoroughly 


synnging away all the pus from under the prepuce, 
and then squeezing the penis to see if pus escapes 
at the meatus. See Bauinitis 

Prostatic penneal (and lacunar) abscesses may 
discharge into the uretl^. The commonest of these 
is the so-called frsenal lacunar abscess. In such 
conditions the discharge, profuse on one occasion, at 
once subsides to a scanty gleet These abscesses may 
be diagnosed by the history of the case, and a careful 
examination of the patient, but it must be borne m 
mind that they occasionally compbcate gonorrhoea. 

Prognosis — The prognosis of gonorrhoea is 
usually favourable if proper precautions be taken 
early But in spite of attention and care, the 
disease is sometimes very severe, especially m young 
lads of lymphatic temperament, or m men of nervous 
irritable constitution. Gonorrhoea is said also to be 
liable to run a severe course in persons who suffer 
from acne It is more likely to become chrome 
after repeated attacks, and in those who suffer from 
stricture or have a narrow meatus 

Various complications, to be afterwards referred 
to, may arise in the course of the disease, and 
certain sequelae follow it. In rare cases gonorrhoea 
terminates fatally by general pyaemia, or more 
frequently may lead to jomt-affections of more or 
less severity 

Treatment — The so-called aborhve treatment 
of gonorrhoea has, on account of its non-success and 
attendant risks, been practically abandoned, and 
calls for very short notice here It consists m the 
internal administration of large doses of copaiba or 
cubebs, or of injections of strong antiseptics: the 
former cause marked constitutional disturbance, the 
latter aggravate the disease, and both very seldom 
do any good at all Another method of rapid 
cure may be mentioned If the case can be treated 
m the first day or two after incubation there is a 
slight hope of reducing the length and seventy of 
the inflammation by washing out the urethra by the 
following method the bladder is filled with warm 
bonc-acid solution through a catheter ; then the 
patient micturates slowly, and as he does so he 
distends the urethra by squeeang the meatus 
Another method is to pass a small catheter and fill 
the bladder the patient then evacuates the bladder 
along the urethra external to the catheter, produang 
a continuous stream of bonc-acid solution. 

It IS necessary that the patient should remam in 
bed under this treatment, the injection being ad- 
ministered twice daily It must, however, be re- 
membered that this treatment is liable to produce 
complications, such as inflammation of the bladder 
or of the testes, and is often unsuccessful. There- 
fore, the writers regard this treatment as justifiable 
only in exceptional cases, and then only under the 
strictest antiseptic precautions. In the early stages 
of acute gonorrhoea, rest, if the patient can tweit, is 
important The bowels should be opened and kept 
acting by the use of saline apenents, and the diet 
should be low and of a non-irntating descnpdcHd, 
All alconol, especially malt-hquors, highly seasoned 
dishes, great exercise, and sexual excitement should 
be rigorously avoid^. Warm baths and strict 
cleanliness of the parts, with support of the penis 
and testes, are useral. 

All discharges should be allowed to drip into a 
bag with cotton-wool at the bottom: warn ^e 
patient not to mfect his mres and not to aqueeie the 
urethra. The Paretic salts of potassium, with tinc- 
ture of hyoscyamus, are also usduU to dimmish the 
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acidity of the vurinei and allay the smarting and pain 
during micturition ; the same may, if excessive, be 
relieved by immersing the penis in iced water during 
micturition. In extreme cases, cocaine may be in> 
jected before micturition.- As long as there is much 
smarting and signs of acute inflammatory co^es- 
tion, strong; astringent injections should be avoided, 
but relief is obtained by washing out the urethra 
with tepid water after micturition. An eighth of a 
grain of permanganate of zinc to one fluid ounce of 
distilled water forms an injection which may generally 
be employed in the earliest stage. When the acute 
stage has passed, the continuance of the congestion 
is shortened by astringent and antiseptic injections, 
and the internal administration of copaiba, sandal 
oil, or cubebs. Injections should not be strong at 
first— 2 grs. of sulphate of zinc to the ounce being 
sufficient. The patient should be directed to pass 
his water, and then wash out the passage with a 
little tepid water ; after that the injection should be 
used, and kept in the urethra for two minutes. 
Many substances are used as injections, and it is 
difficult to say in a given case which will suit best. 
Sulphate of zinc, grs. 2 to Jj, or mixed with acetate 
of lead ; chloride of zinc, gr. ^-gr. i to jj ; sulpho- 
carbolate of zinc, grs. 2 to jj ; permanganate of zinc, 
gr. 4 to Jj, are all useful. Protargol, alum, acetate 
of lead, hydrastis, and extract of belladonna may 
also be used. Extract of belladonna should not 
be used with permanganates, as they form an 
explosive mixture. The mercuric chloride in solu- 
tions of various weakness, r : 3000 or i ; 2000 is 
used on theoretical grounds by some ; but in the 
writers’ experience they are most uncertain, and 
more often excite than allay irritation in the 
urethra. 

Whatever injection is chosen, it must be used 
judiciously, and care taken that it does not aggra- 
vate the condition it is intended to benefit. As a 
rule, the injection should be made at least three 
times a day by the patient; if the membrano- 
prostatic urethra be involved it may be necessary 
lor the surgeon to apply astringents himself (sge 
Gleet). Bougies of w^oform and eucalyptus are 
highly thought of by some ; they should be intro- 
duced at night. The writers have not seen any 
great benefit follow their use. If the injections in- 
crease the discharge, or heighten the soreness, they 
should be abandoned, and soothing internal remedies 
alone given. The chief internal specifics are 
copaiba, sandal oil, and cubebs ; infusion of uva 
ursi, Guijun balsam, tolu, turpentine, benzoic acid, 
and salol. They are often beneficial, but are apt to 
cause dyspepsia ; and, in the case of copaiba, sandal 
wood oil, and Guijun balsam, congestion of the 
kidneys, especially in the later stages of the disease. 
These remedies should be given thrice daily for 
several weeks. In the later stages the preparations 
of iron in combination with quinine are often useful. 

Chordee is frequently a very troublesome sym- 
ptom, for, in admdon to the pain it causes, the 
patient’s rest is broken, and consequently his health 
weakened. Perhaps the most useful remedy b a 
suppository at night of opium or belladonna in com- 
bination with camphor ( i gr. and 3 grs. ) j bromides, 
chloral hydrate, cannabis indica, and lupulin are 
also useful ; while the erection can be immediately 
stopped by the application of cold water. In some 
a hot bath just before going to bed, with the 
use ctf ■ the suppository mentio^, will prevent 
xhdisifoew When gonorrhom becomes chronic, ac- 


companied by a gleety discharge, further treatment 
may be necessary. Sff Gleet ; and Chordbe. 

Complications and Sequeue. — V arious com- 
plications may arise during the progress of gonor- 
rhoeal urethritis ; many of these are referred to in 
special articles, to which the reader is referred for 
information. 

1. Balanitis and Balanoposthitis. — Su Balani- 
tis. 

2. Phimosis and Paraphimosis, — See Penis, 
Diseases of. 

3. Retention of urine may occur in consequence 
of swelling of the mucous membrane, and muscular 
spasm closing the passage at the membrano-prostatic 
portion ; this is specially likely to occur if there is 
inflammation of the neck of the bladder. Under 
the influence of warm baths, saline aperients, rest, 
and morphine suppositories, the congestion is les- 
sened, and the temporary retention is usually re- 
lieved. It causes great pain and anxiety when 
present. Gonorrhoea affecting a patient who is the 
subject of stricture may, by causing acute congestion 
of the narrowed portion of the urethra, temporarily 
occlude the passage and cause retention. The 
treatment is the same as given above ; in both 
cases it may be necessary to pass a fine soft instru- 
ment in order to afford immediate relief. In the 
case of stricture further treatment will be necessary 
when the gonorrhoea is cured. See Micturition, 
Disorders of. 

4. Lymphangitis and Bubo, — See Bubo ; and 
Lymphatic System, Diseases of. 

5. Hcemorrhage from the urethra^ if profuse and 
continuous, is probably due to rupture of the 
corpus spongiosum during erection. A few drops 
of blood may come away with the discharge or 
after micturition ; this may be due to rupture of 
the congested vessels, or to the presence of a 
granular patch, and needs no special treatment. 
If haemorrhage is continuous, ice will be service- 
able in arresting it, and hamamelis may be in- 
jected. In some cases a catheter may be passed, 
and the penis compressed by a bandage. See 
H/EMorrhage, p. 621. 

6. Lacunar abscesses may occur anywhere in the 
urethra from inflammation of the lacunae or 
follicles : the commonest is in the floor of the fossa 
navicularis, forming the ‘ so-called ’ frsenal abscess. 
Peri-urethral abscess in gonorrhoea is produced by 
the extension of a lacunar abscess or by inflamma- 
tion of Cowper’s gland. These abscesses may cause 
acute symptoms, but are often chronic in their pro- 
gress. The pus may escape into the urethra, externally 
through the skin, or both ways ; in the latter case 
a urinary fistula is formed, which will, however, 
usually heal in time. When peri-urethral abscess 
is dia^osed, it should be freely opened; if the 
abscess has originated in a distended follicle, and 
has burst into the urethra, it may be treated suc- 
cessfully by laying it open, through the endoscopic 
tube, with a canaliculus-knife. 

7. Inflammation of the neck of the bladder^ often 
erroneously spoken of as cystitis, is due to ex- 
tension of the disease to the membrano-prostatic 
urethra. Cystitis itself is a rare complication. 
This complication does not usually come on until 
the secona or third week ; it causes much pain and 
spasm, and has a very depressing effect on the 
patient’s general health. 

Inflammation of the neck of the bladder causes 
great frequency of micturition, with pain daring, 
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and scalding at the end of, the act, caused by 
muscular spasm. A few drops of blood usually 
escape after the urine, with a httle muco-pus. The 
usual gonorrhoeal discharge ceases almost entirely 
during the attack, but usually returns when the 
inflammation of the neck of the bladder subsides 
Kelapses are common 

Low diet, warm baths, rest, and anodynes will 
prove of great value in this complication 

When the bladder itself is atfected, the disease 
usually attacks the base, and may spread to the 
kidne}^ The inflammation may be acute or chronic, 
and may attack the mucous membrane only, or the 
whole thickness of the wall (parenchymatous cystitis). 
See Bladder, Diseases of 

8 Prostatitis and prostatie abscess — Prostatitis 
IS a severe complication of gonorrhoea. It is due 
to the spread of the disease to the uvula vesicse, 
and along the prostatic ducts to the body of the 
gland It may be excited by injudicious treatment, 
wet and cold, or venereal excitement during gonor- 
rhoea. This disease may run on to suppuration, or 
may become chronic 

In the acute form the gland is swollen and 
tender, causing painful and difficult micturition, 
and sometimes retention There is a sense of 
weight, heat, and fulness in the perineum and 
above the pubes, with rectal irritation and pain on 
defoecation. 

Should suppuration occur, the local and constitu- 
tional symptoms increase Eventually the abscess 
bursts, commonly into the urethra, more rarely into 
the rectum or bladder or on to the penneum The 
treatment is the same as that described for inflam- 
mation of the neck of the bladder, combined with 
the passage of a catheter if retention should occur, 
and the evacuation of pus as soon as it has been 
diagnosed. Such abscesses are best opened through 
the perineum ; should they burst into the urethra 
they will usually heal spontaneously , if not, a 
perineal opening must be made See Prostate, 
Diseases of 

9 Epididymitis and Orchitis — Inflammation of 
the epididymis as the most frequent complication of 
gonorrhoea The disease is usually unilateral, but 
in a small proportion (3*5 per cent ) of cases both 
sides are affected The spread of gonorrhoea to the 
epididymis is much more commonly seen among 
hospital out-patients than among private patients, 
doubtless because the latter take more care of them- 
selves The epididymis is not affected until the 
urethritis has spread backwards to the membrano- 
prostatic portion — 1 e. towards the end of the third 
week. See Testes, Diseases of 

10 Inflammation of the rectal mucous membrane 
occasionally occurs, more especially in women. It 
is due to direct inoculation of the discharge. There 
IS smarting and burning pain, much increased on 
defsecation The mucous surface b bright red, and 
may be granular and ulcerated A yellowish 
discharge escapes peranum. Thorough cleanliness, 
with the use of astringent lotions, will effect a cure. 

II. Gonorrhoeal conjunetivitis is a vciy grave 
complication, especially if not seen early, as it may 
destroy the whole eye. The patient should be 
warned that no discharge from the urethra must be 
allowed to get near the See Eye, and its 
Appendages, Diseases of. 

la. *S'r 4 frv/f/^and mrir occasioDaUyoccunnthe 
cohrse of gononbosa, but are veiy rare. Sm EV», 
AND m Appsndaois, Discatel of. 


13. Inflammation of the joints, &8dse, and 
great nerves, &c. See Gonorrhoeal ARTHAittS. 

14. may occur as a sequela It usually 
follows jpanular urethntis, resulting from gonor- 
rhoea. Some months or even years elapse before 
the stricture is established. See tJ rbthra, Diseases 
of j and Gleet 

15. Warts may occur on the glans penb or m 
the urethra See Gleet ; Penis, Diseases of ; 
Warts 

16. Endocarditis may also occur, and probably 
future observations will show that this complication 
IS less rare than is at present imagined. 

{b) Qonopphoea in the Female— Vaginitis. 
Morbid Anatomy — In the female, gonorrhoea 
first attacks the lower part of the vagina, and may 
spread to the vulva ana urethra, or upwards to the 
upper part of the vagina and the uterus ; and, 
continuous extension, to the Fallopian tubes, peri- 
toneum, and ovaries in one direction, and to the 
bladder, ureters, and pelves of the kidneys in another 
direction, besides attacking the joints, fascise, and 
eyes, as m the male subject The disease may 
become chronic, and be accompanied by complica- 
tions to be afterwards mentioned 

In the first stage the mucous membrane is con- 
gested, swollen, and tender ; the parts are drier 
than natural, in consequence of a diminution of the 
natural secretions ; but in a few hours there is a 
thin transparent mucous discharge, which quickly 
becomes sero-purulent, creamy, and copious The 
discharge when fully established has often a greenish 
tinge, and is offensive and highly irritating. The 
affected mucous membrane is often studded with 
little eminences due to enlargement of the papillse 
(vaginitis granulosa) In more severe cases patches 
of erosion may be seen, especially if the disease 
spreads to the os uten. Owing to the irritating 
nature of the vaginal discharge the vulva becomes 
inflamed, swollen, and excoriated. The glands of 
Barthohn not infrequently become involved, and 
suppurate The inflammation becomes chronic in 
from six to ten or twelve days, the pain, swelling, 
and congestion subsiding, and the discharge, now 
muco-purulent, remainmg plentiful In the chronic 
form, the upper part of the vagina, the cul de sact 
and the neclc of the uterus are the parts specially 
involved. They are of a brighter colour tfwin the 
rest of the mucous membrane, and secrete the dis- 
charge Not infrequently, when the inflammation 
has ceased in the v^na, pus can still be squeezed 
from the meatus unnanus or some of the crypts 
opening round that onfice, if the finger be drawn 
forwards along the under-surffice of the urethra. 

Symptoms — In the acute stage there are beat, 
itching, and swelling of the parts, smarting on 
making water, aching pains m the back and loins, 
with great tenderness on exammation. The bright 
red colour of the congested mucous membrane, 
together with the offensive greenish purulent die - } 
cmrge from the surface, is sufficient evidence of 
vaginitis, but is not sufficient to determine Its 
specific origin. As the disease becomes mete 
chronic the acute symptoms pass away, bet the^ 
is still a plentiful discharge. 

Diagnosis.— T he dia^osU of vag^edtis and 
vulvitis is assy, but it is sometiniet imj^HMnlble to 
tpeak with certain^ as to hs ganbbhmid oid|iin* 
The actual source otthedisdiACge snom^he aseet* 
tained, ance copious ydl<)WlRiUting mAr 

coma fiou ^e cervix atari, indap^iaeiiiiy of ai^r 

HQ 
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pre-existing vaginitis. If a positive opinion as to 
the gonorrhoeal nature of the case^ is required, the 
gonococcus must be sought for in the discharge. 
If there is purulent urethntis, the contagious nature 
of the case is satisfactorily determined, as irritating 
uterine discharges do not affect the urethra. 

Prognosis. — If assiduously treated, so that ex- 
tension to the vaginal cul de sac and cervix uteri is 
prevented, the disease has a duration of about three 
weeks. If neglected, it may become chronic and 
prove very intractable, lasting sometimes for many 
months ; this is especially likely to be so if the 
disease has spread to the cervix uteri and endome- 
trium, or to the urethra. Although many compli- 
cations may arise during the progress of the disease, 
but few are commonly of immediate danger. The 
length of time that the discharge remains contagious 
is most uncertain. Probably any discharge, how- 
ever scanty and serous it may have become, may 
cause disease if increased by accidental irritation. 

Treatment. — In the acute stages of vaginitis 
the treatment consists in allaying irritation by rest 
in bed ; warm baths ; frequent injections of warm 
water, solution of boric acid, or weak astringents — 
such as weak solutions of acetate of lead, of alum, 
&c. ; and the administration of saline aperients. 
If the pain be great, a little laudanum may be 
added to the warm-water injections. The diet 
should be low, all sources of irritation should be 
removed, and the habits and health of the patient 
regulated. When the acute stage has subsided, 
astringent injections should be used somewhat 
stronger than those employed at first The vulva 
should be protected from contact with the discharge 
by vaseline, and the labia should be separated by 
a piece of lint wetted with lead-lotion. 

In the chronic forms of the disease the strength 
of the astringent injections must be increased. 
The most useful are perchloride of mercury, the 
sulphate, chloride, and sulpho-carbolate of zinc, 
tannic acid, and liquor carbonis detergens. In the 
intervals between the injections, tampons saturated 
with the astringent lotions may be introduced into 
the vagina, and alum or tannin may be applied to 
the deeper parts of the canal by means of the 
speculum. The injections must be efficiently done, 
after washing away the discharge with warm water, 
so that the whole mucous surface of the vagina, 
especially that of the cul de sac, is thoroughly laved. 
Astringent vaginal suppositories are also useful. 
If in chronic cases there are patches of erosion, 
similar to those met with in cases of gleet in the 
male, they should be mopped with a 20- per-cent, 
solution of silver nitrate. 

Internal remedies are useless unless the urethra is 
affected, when they have a certain value. 

Complications. — Vulvitis is one of the earliest 
and commonest complications of gonorrhoeal vagi- 
nitis. The labia, nymphse, and clitoris are red and 
swollen, and secrete a copious yellow foetid discharge. 
The nymphse often project between the swollen 
labia, and the parts may be excoriated in consequence 
of destruction of the surface epithelium, and some- 
times from ulceration of the mucous follicles. There 
is considerable pruritus. Usually, if the parts are 
kept clean add free from irritation, the inflammation 
subsides in a mw days. Warm baths and sedative 
lotions ate useful to allay the irritation, and the 
labia should be separated by a piece of lint kept 
moist yrith le^-and-opium lotion. 

VrethftHs is the most constant accompaniment 


of gonorrhoea; rarely so acute as to cause much 
irritation, it may produce severe suffering. It begins 
with itching and smarting at the meatus, whi<m is 
red and swollen. A purulent or muco-purulent dis- 
charge oozes from the passage unless the patient has 
just micturated ; even then a little discharge can be 
found in the mouths of the follicles which open close 
to the meatus. This discharge is very persistent, and 
is probably a source of contagion long after the dis- 
ease is cufed elsewhere. The treatment of urethritis 
consists of frequent warm baths, astringent injections, 
and copaiba internally. Obstinate chronic dis- 
charges may be arrested by caustic solutions, care- 
fully applied. 

Abscess of the glands of Bartholin is not un- 
common in gonorrhoea. There is a painful swelling, 
which may attain the size and somewhat the shape 
of a bantam’s egg, lying in the labium majus, in 
which fluctuation can be detected early. The abscess 
may not empty itself through the duct, but into the 
cellular tissue of the labium, where a large collection 
may form before it opens superficially. The treat- 
ment consists in free incision as soon as fluctuation 
is felt. Often a troublesome fistula is left, which, 
alternately closing and opening, causes fresh accu- 
mulation and fresh discharge of pus from time to 
time. This is best treated by free incision and 
drain^e. 

Bubo is rare in the female, but may occur when 
the urethra is involved. 

Acute inflammation of the cervix and os uteri is 
a frequent consequence of gonorrhoea. The neck 
of the uterus is swollen, red, and often excoriated 
about the os, whence a copious discharge issues, at 
first clear and viscid, then purulent. This sub- 
sides to a thin muco-pus, and either soon ceases or 
more commonly passes into chronic catarrhal dis- 
charge from the glands of the cervix, which lasts an 
indefinite time and long retains its contagious quality. 
Chronic cervical and corporeal endometritis, asso- 
ciated with a thick viscid discharge in the former and 
a thinner discharge in the latter, may result from 
gonorrhoeal infection. In the acute forms, complete 
rest, warm baths, with astringent applications and 
saline aperients, may arrest the disease. In the 
chronic stage the treatment is that of uterine catarrh. 
See Uterus, Diseases of. 

Among the rarer and more dangerous complica- 
tions of gonorrhoea in the female may be mentioned 
metritis, perimetritis, salpingitis, pyosalpinx, hydro- 
salpinx, ovaritis, and peritonitis. Pyaemic infection 
may occur through the vaginal veins. 

Certain complications, more general in their 
nature, may also occur as in the male sex. Conor- 
rhoeal arthritis is less common in women than in 
men. Charles Stonham. 

Charles Gibbs. 

GONORRHCEAL ARTHRITIS. — Synon. : 
Gonorrhoeal Rheumatism, Urethral Arthritis ; Fr. 
Arthrite Blenncrrhagique\ Ger. Tripperrkeumatis- 
mus. 

Definition. — An infective inflammation of the 
joints and associated structures, occurring in the 
subjects of inflammatory discharge from the genito- 
urinary mucous membranes. 

^Etiology. — T his disease, aa its name implies, 
is generally referable to the presence of gonorrhoea. 
Occasionally it appears to originate in other kinds 
,of inflammatory discharge connected with the 
urethra, such as gouty or traumatic urethritis 01 
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gleet; while, on the other hand, it has been 
observed as a complication of gonorrhoeal ophthalmia 
without urethritis. It is much more common m 
men than in women, apparently from the more 
thorough cleansmg of the female urethra during 
urination. An affection of the joints which strongly 
resembles it is found in connection with chronic 
uterine disease, and m the puerperal state ; but so- 
called * chrome uterine disease ’ in women is un- 
questionably very often gonorrhoeal. Either a 
rheumatic or a gouty history is frequently to be 
traced m the patient Previous attacks powerfully 
predispose to the return of the disease on the recur- 
rence of urethritis, even m a mild form. The 
observation has also been made that persons who 
have suffered from the disease are frequently found 
to be, and to have been, peculiarly susceptible to 
urethral inflammation , excessive sexual intercourse 
being regularly followed by discharge in such 
individuals It is practically certain, however, 
that these excesses, this predisposition, and this 
‘ susceptibility ’ are all to be accounted for by the 
actual presence of persistent gleet In other in- 
stances the husband is re-infect^ by the wife ; and 
successive attacks of urethritis and gonorrhoeal 
arthritis in the husband, along with leucorrhoea, 
chronic uterine disease, and tubal, ovarian, and 
peritoneal disease m the wife, may be referable to 
a single remote infection Sgs Gonorrhcea 

Among exciting circumstances, the most important 
appear to be injury of a joint, such as a sprain ; a 
drinkmg-bout ; and chill during the course of gonor- 
rhoea 

Anatomical Characters —In recent cases of 
this disease the structures connected with one or 
more of the articulations are acutely inflamed. The 
cavity contains a variable amount of serous effusion 
according to its form and size; the knee, for ex- 
ample, being considerably distended, while the digi- 
tal joints are more moderately enlarged The van- 
ous component parts are hyperaemicand swollen , and 
the pen-articular structures full or even oedematous 
In more advanced cases the joints are found to con- 
tain either sero-purulent or purulent matenal ; the 
cartilages may be eroded ; and finally the articu- 
lations may become completely disorganised or 
ankylosed. The gonococcus has been found m the 
intra-articular effusion The cardiac structures are 
very rarely affected The eye may present the 
qrdinary appearances of catarrhal (not gonorrhceal) 
conjunctivitis 

Symptoms — The disease, as ordinarily observed, 
commences at any period in the course of gonor- 
rhoea — very frequently within a week of its appear- 
ance, but possibly not until it has degenerated intaa 
slight gleet, or apparently disappeared. The pa- 
tient is probably nrst aware of pain in the loins, or 
of swelling and pam ui the soles of the feet, and 
very shortly these symptoms involve the ankles In 
other instances the knees or wrist-joints suddenly 
become painful, tender, and swollen — possibly 
after strain or exertion. At the same time the patfent 
IS feverish, sufienng from malaise and andrexia ; 
the tongue becomes foul; and the pain, broke;n 
sleep, helplessness, gonorrhoea, and general illness 
give nse to restlessness and depression Along 
with, perhaps even before^ the artidular symptoms, 

. conjunetivitk sets in, ^fleeting ohe or botb^reyes ; 
although of a well-ma^kedi catarrhal kind, it ususlly 
passes dflf in a few days with little or no treatment. 

^ The physical signs connected with theijoints are 


generally well marked, the parts being hypersei^ 
and much swollen, bo^fromintra-articularefiosion 
and from exudation around The amount of oedema 
of the dorsum of the hand or foot when the neigh- 
bouring jounts are involved by gonorrhoeal arthritis, 
and of the upper part of the subcutaneous surface of 
the tibia when the knee-joint is affected, is often 
remarkable. The seventy of the pain varies much. 
At times It IS great, preventing sleep, especially as 
It IS usually aggravated at night ; in other instances 
It IS extremely slight, and the condition is then 
more chronic in character The pain is ‘ gnawing * 
or * aching;* according to some patients, it is 
more severe before the swelling appears, according 
to others it is aggravated by the swelling. An 
important feature of the pains m gonorrhceal 
arthritis is that in some cases they are not limited 
to the joints, but involve the fibrous structures, 
especially of the loins, the plantar and palmar 
fasciae, the tendo Achillis, and the sheaths of nerves 
such as the great sciatic. The muscles, or their 
aponeuroses, also appear to suffer , the fleshy parts 
of the arm, forearm, neck and thigh, as well as the 
loins, suffering especially Frequently, indeed, 
the patient declares that the pains are universal. 
Stiffness is also felt, particularly when a joint or 
limb has been kept lortg m one position. Tender- 
ness varies much, like the other phenomena, being 
exquisite in some instances and entirely absent in 
others Portions of the tendon-sheaths may be 
found swollen and tender 

Tlie heart and pericardium are very rarely in- 
volved. Heart, Inflammation of . 2. Ulcera- 
tive Endocarditis. 

Such are the usual characters presented by a case 
of gonorrhoeal arthritis within the first week of its 
appearance Under favourable circumstances the 
symptoms may decline ; but m the majority of 
instances one joint after another is invaded by the 
morbid process, while those already attacked either 
slowly recover or continue affected, the disease 
becoming more extensive and protracted for several 
weeks or even months. Ca^s are met with m 
which all the joints of one or more limbs are simul- 
taneously affected, and have been so affected for ten 
to sixteen weeks ; certain of the articulations being 
but recently invaded, while others are slowly re- 
covermg from the attack with which the disease com- 
menced. In this manner every j omt m the body mny 
be invaded, including the temporo-maxillary, the 
sterno-clavicular articulation, and the spinal column. 
The second toe is a favourite seat of the disease. 

The class of case just described constitutes the 
most severe form of gonorrhoeal arthntis. Happily, 
in most instances the disease is much milder, onfy 
one or two joints being affected, and the process 
either endmg with a sharp painful burst of acute 
synovitis, or lapsing into a state of chrome intra- 
articular eflusion, with neither tenderness nor pam. 

When the disease is protracted, either in one or 
in many joints, the constitutional symptoms lose 
their acute character. There is little or no pyrexia ; 
the appetite is fair; and the paUent Lmiy< even 
about his work. But the health is gradn^y 
impaired, the patient tbeing d^ihtated *ii!hd >de* 
pressed ; m the most severe caaes^ iiet> a^y ibe 
- complefolyx^ppled, unable tastand* enstd^ 
himself, and ledueed 'ccmditiQ&«‘ofiigesicial 
ketolessimss andwretchediietai \ < vm u 
CouRS9> 'Dt»4rrlQN« ANd <TBBkmAtiOM&^ 
?The variable course tjfi godciriieeei arthritis^ hiis 

QQa 



596 GONORRHCEAL ARTHRITIS 

been already safficiendy indicated. The duration 
of the disease is quite indefinite, varying from a few 
days to many months. The most unfavourable 
termination of the disease is ankylosis of the joints, 
with hopeless crippling ; but this is rare. It never 
proves fatal directly. The disease, as already 
stated, is very liable to return. The urethritis 
is conte^ious, and the writer has seen husband and 
wife suffering together from the disease. 

Pathology. — Opinion is still divided upon the 
essential nature of gonorrhoeal arthritis. Three 
leading views may be mentioned. ( i ) ft is believed 
by some pathologists that ‘ gonorrhoeal rheumatism ’ 
is nothing more dian acute or subacute rheumatism, 
issociated with gonorrhoea or other similar dis* 
charge. (2) Most authorities now regard the 
disease as one of several results which may arise from 
absorption of the products of the gonococcus, the 
seat of the primary infection being usually the 
urethra {set Gonorrhoea). (3) The third view 
is perhaps not inconsistent with either of the 
other two. It represents gonorrhoeal arthritis as 
a trophic or nutntive disorder, due to reflex dis- 
turbance ; the products of the urethral inflamma- 
tion affecting primarily certain centres in the spinal 
cord and brain, and the altered condition of these 
giving rise to the articular changes. 

According to both the pyaemic and the trophic or 
reflex theories of gonorrhoeal arthritis, the joint- 
affection may originate in a purulent discharge 
from any mucous surface, the urethra included. 
Thus joint-disease has occasionally been observed 
in association with dysentery, and with chronic 
Bronchitis. It is beside the purpose of the 
present article to enter into a discussion of these 
theories. 

Diagnosis. — The diagnosis of this disease turns 
upon the existence of a urethral discharge in 
association with articular inflammation. The occur- 
rence of the latter in young male subjects should 
always arouse the suspicions of the practitioner as to 
the presence of gonorrhoea ; and he ought at once 
to ascertain, by careful inspection, the state of the 
Urethra, never accepting the patient’s statement on 
the subject. In ^me instances there may be but a 
trace of gleet ; or the history of a recent gonorrhoea 
alone may remain. In doubtful cases the urine must 
be examined with particular care. It should be 
passed in the presence of the practitioner, and the 
first fluid ounce of it collected in a separate vessel 
and examined for products of urethritis that may be 
washed out, induing muco-purulent threads faom 
the follicles. A history of one or more similar 
attacks in connection w*ith gonorrhoea will confirm 
the diagnosis. Ophthalmia in association with sub- 
acute articofar symptoms ought immediately to 
suggest gonorrhoeal arthritis. Suspicion of the in- 
fe^ve nature of the arthritis is sometimes first 
roused by the failure of salicylates to give relief. 

Prognosis. — The prognosis is generally favour- 
able. In youi^ hedthy subjects, under careful 
treatment, the disease will prol^bly subside shortly. 
It will, however, prove protracted and obstinate 
under the opposite circumstances. Farther, unless 
cure be complete, the future is likely to prove a 
history of recurrences and accumulaung miseries. 
Gonorrhceal arthritis increases in sevemy in sub- 
^nent attacks, and the ]»ognotis is correspond- 
ii^ly more anfavourable. Anodier point which 
di^ld heseriousiy impressed upon the patient^ by 
way iff warning, it that the risk of the recmtenee 
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of arthritis also increases with each exposure to 
gonorrhoeal infection. 

Treatment.— The treatment of gonorrhoeal 
arthritis is still unsatisfactory. While some prac- 
titioners endeavour to check the urethral inflam- 
mation as speedily as possible, others strive tc 
encourage the discharge. The former plan 
is unquestionably the more rational and the more 
successful. The treatment of the gonorrhoea or gleet 
must be commenced at once and persevered with 
assiduously. See Gonorrhoea ; and Gleet. 

At the same time, the attention of the practitioner 
will be anxiously directed to the joints. If the local 
symptoms be severe, absolute rest is necessary, the 
patient being confined to bed, and the affected limb 
protected with a splint in such a way that applica- 
tions can be made to the joints. Anodynes may be 
called for at first, such as poultices, fomentations — 
simple or opiated — or an application composed of 
equal parts of extract of belladonna and glycerine. 
In some instances leeches may be tried ; blisters in 
others, where there is either great pain, unrelieved 
by anodynes, or persistent effusion. In some acute 
cases with little pain or general disturbance, strap- 
ping may be sufficient— particularly with ‘Scott’s 
Dressing ; * and m a more chronic form of the disease 
friction of the joint and associated parts, and 
moderate passive and active exercise, may effect a 
cure. 

Internal treatment must be pursued simultaneously. 
In acute cases free purgation should be insured at 
first, and this should be followed by a course of 
alkaline salts, either alone or in combination with 
quinine. Treatment specifically directed to the 
gonorrhoea is often required. If the disease persist, 
potassium iodide should be given, combined with 
alkalis or with iron, according to circumstances ; 
iron alone suits other patients well. Phenacetin 
and salicylates appear to be beneficial in some 
instances. In other cases mercurials effect a cure, 
especially if there be a syphilitic taint, which is not 
uncommonly the case. The diet must be carefully 
regulated in the different stages : at first ‘ low * and 
without stimulants, afterwards generous. In very 
chronic cases of gonorrhoeal arthritis with threatening 
ankylosis, the patient should be sent, if possible, to 
a warm watering-place, and be subjected to a 
thorough course of treatment both externally and in- 
ternally. Sea-voyages very successfully fulfil the 
different indications for treatment in obstinate cases. 
See Rheumatoid Arthritis. 

J. Mitchell Bruce. 

GONORRHCEAL RHEUMATISM.— Go- 

norrhceal Arthritis. 

GOOSE-SKIN. — A condition of the skin in 
which this structure is rough and wrinkled, like 
that of the plucked goose. It is of a transient 
character, being due to contraction of the muscular 
fibres of the skin, producing wrinkling of the in- 
teguments, and prominence of the hair-follicles— 
horripilation ; and is observed as the result of the 
direct application of cold, or of a shock, and in the 
early stages of fevers. 

GOUNDOU.— Anakhre. 

GOUT {guffa, a drop).— S ynon. : , Podagra, 
Chuam, Gonagra (when the disease affects the 
foot, haod^ or knee respectively) i Fr. Qer. 

Gicki* Thename^^vMfissuppomtohaveorig^ted 
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in the idea of the dropping of a morbid fluid into 
the joints, and is of very an<;ient date. 

Definition —Gout has been usually regarded 
as a general or constitutional disease, associated 
with uric acid, the complaint being commonly 
looked upon as a manifestation of the so-called 
urtc-actd diathesis Gout is characterised ordi- 
narily by a peculiar inflammation of the joints — artu 
cular or re^lar gout^ attended by the deposit of 
urate of sodium in their structures, affecting espe- 
cially the smaller jomts, and at first more particularly 
the metatarso-phalangeal articulation of the great 
toe, but afterwards extending to other joints 
Similar deposits of urate may occur in other tissues 
— tophaceous gout j and certain organs of the body 
are hable to become the seat of functional disorders, 
or of pathological changes, during the progress of 
the dastz&&—non-articular or irregular gout , while 
it IS also usually attended with general symptoms. 
Gout m the early part of its course is in the large 
majority of cases an acute affection, occurring m 
periodic attacks , but subsequently it tends to be- 
come more or less chronic and permanent, though 
even then generally presenting exacerbations from 
time to time. 

.^Etiology — i Cases of gout are practically 
due to one or more of three morbid influences — (^i) 
hereditary transmission ; (^) certain errors in regard 
to food and drink, often associated with deficient 
exercise , and (c) impregnation of the system with 
lead 

{a) Hereditary t) anwnssion — Gout, once esta- 
blished, may be transmitted through several gene- 
rations, even when every endeavour is made to 
eradicate it , and if the malady is intensified by 
pernicious habits, it is likely to become a permanent 
legacy In more than half the cases an hereditary 
taint can be distinctly traced Gout appears to be 
more readily transmitted by the female than the 
male line According to Hutchinson, the diathesis 
becomes stronger m the parent with advancing 
years, and consequently the disease shows itself 
with greater frequency, and in more marked form, 
m the younger than in the older members of a gouty 
family , and should gout have arisen de novo in the 
parent, children born before the first attack may 
be free from the disease Hereditary influence 
may be so powerful that the complaint arises with- 
out any other obvious cause ; but most commonly 
It is aided by more or less indulgence m certam 
injurious habits to be presently mentioned. Gout 
sometimes misses a generation {atavism). This is 
usually due to the fact that, in the generation free 
from the complaint, every precaution is taken to 
avoid causes which tend to originate a gouty 
paroxysm. The disease may be transmitted from 
a gouty grandfather through a healthy daughter to 
her son The hereditary nature of gout is shown 
m the age at which the disease reveals itself. 
Should the predisposition be powerful, the com- 
plamt may appear in very early life, and the 
younger the subject who is attacked, the more 
likely IS there to 1^ an hereditary taint HutchinsQn 
IS of opmion that many obscure joint -affections in 
young persons are due to hereditary gout. 

(d) £rrors relating to food, drink^ and exercise ^ — 
Gout is originated de nom^ in consequence of certain 
errors affectmg the diet and habits ; or an inherited 
tendency to the disease is thus considerably agg^- 
vated. In general terms these errors may be 
summed up as excessive eatmg, especially of parti- 


cular articles of food ; undue indulgence in alyoho* 
he drinks; and indolent habits, with decent 
exercise 

The gouty diathesis is chiefly promoted by foods 
which are nch in nitn^nous elements, and espe- 
cially lean meat Beef^is believed by many to be 
particularly baneful Undue consumption of su^r 
and starchy foods has also been regarded as aiding 
materially in the development of gout 

The relation of alcoholism to the gouty diathesis 
IS abundantly proved by everyday expenence The 
more potent wines have the greatest influence, and 
port wine has proverbially been regarded as the 
most injurious of all Champa^e, burgundy, 
madeira, sherry, and marsala are also undoubtedly 
capable of developing or aggravating gout Hock, 
sauterne, moselle, and light claret seem to be least 
injurious ; but even these, if indulged in to excess, 
may in course of time set up, or at any rate 
intensify, the gouty diathesis Strong malt-liquors 
stand next to wines as originators of gout Spints 
are comparatively feeble in their power of producing 
the disease, and this is the explanation usually 
given of Its infrequency in those countries or districts 
where drinks of this class are chiefly used, such as 
Scotland and Newcastle-on-Tyne, where whisky is 
the common beverage Rum is said to form an 
exception to this statement Cider and perry may 
unquestionably set up gout, especially when sweet 
and not properly fermented Excessive indulgence 
in a mixture of alcoholic drinks is probably more 
deleterious than if one is adhered to. The quality 
of wines has much to do with their tendency to 
induce gout Factitious wines, and others of inferior 
quality, as well as those which are very sweet, or 
which contain much tannin, are most liable to pro- 
duce this complaint Drinks which cause a marked 
diuretic action are less injunous than those which 
have but little action of this kind 

Deficient exercise undoubtedly promotes the 
development of gout in many cases. Persons who 
follow sedentary occupations, or who live indolent 
lives, are most liable to the disease ; and not a few 
become gouty because improvement in their circum- 
stances enables them to ‘keep a carnage,* and 
they are thus deprived of the exercise wluch they 
were previously accustomed to tak«f 

{c) Another group of cases of gout are those 
which occur in connection with impregnation of the 
system with lead Garrod found that, among hia 
hospital- patients, 33 per cent of those suffenng 
from gout had b^n subjected to the influence 
of lead in tlieir vanous occupations ; and the 
association is now generally acknowledged This 
metal does not appear, however, to originate he 
gouty diathesis, unless aided by indulgence in 
alcoholic drmks, though the amount of the latter 
consumed is usually fax less than would al^e 
account for the condition Gouty persons are 
remarkably susceptible to the influence of lead; 
and when this metal is given to such subjects for 
medicinal purposes, it is very liable to bring on a 
severe attack of acute gout This intimate relation 
between gout and saturmne poisomng is not always 
seen. * Workmen from the south develop it the 
north of England The natives of the noi^, though 
equally exposed, seldom become goi^ even, when 
the kidneys are affected ’ (Oliver). Ine reason &r 
this difference is unknown. 

Z, causef, — (o) dgti tMud 

gouty attacks in a large mnionty^of 
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their first appearance in persons fatelweJen thirty and 
thirty-five or forty years old. Those -which occur 
under thirty are, wi&i few' exceptions, more or le§s 
hereditary. WelUmarked gout is exceedingly rare 
under twenty. Lorimer found that Satuifnihe gout 
appears at an earlier age than non-saturhiiie. The 
complaint is usually declared "before fifty, and 
first stacks are progressively less frequent after this 
period of life. It is quite exceptional For gout to 
commence after sixty-five, but it may begin even in 
extreme old age. * 

{b) Sex. — Males are far more commonly the 
subjects of well-marked gout than females. This 
is mainly accounted for by the difference in the 
habits of the two sexes. In some measure it may 
depend on the occurrence of menstruation in females, 
which is supposed to act as a safety-valve. In 
women gout is more likely to appear after the 
cessation of this function. When strongly heredi- 
tary, gout may, however, develop even in young 
females. 

{c) Bodily conformation and temperament have 
been credited with a predisposing influence in 
relation to gout, persons of a corpulent plethoric 
habit of body being supposed to be most subject to 
this disease. These conditions are often produced 
by the very habits which originate gout, and many 
persons who are gouty by inheritance do not present 
any of these characteristics. Gout is not uncommon 
in individuals of a nervous temperament, thin and 
wiry in frame j and these are said to be more 
subject to the irregular and asthenic forms of the 
disease. 

{d) Social position and occupation influence the 
occurrence of gout, although generally indirectly. 
Formerly the complaint was met with almost 
entirely among the aristocracy. Now, however, it 
is common enough among the middle classes, 
chiefly those who are in affluent circumstances ; 
while it is very prevalent among butlers, coach- 
men, butchers, publicans and barmen, coal-heavers, 
porters, haircutters, and painters. Conditions of 
life which involve excessive mental fatigue or 
prolonged anxiety seem to predispose to gout. 
Duckworth is of opinion that sexual indulgence 
in early life is a potent cause. 

{e) Clifnates which are cold or temperate, and 
especially at the same time damp and changeable, 
present by far the greatest number of cases of gout, 
and in most tropical countries this complaint is un- . 
known. In the south of Europe it is far less frequent 
than in this country. Gout is much more prevalent 
in England than in Scotland or Ireland ; it is un- 
common in the north of England. 

3. Causes of a gouty attack. — An acute paroxysm 
of gout may come on without any evident exciting 
cause whatever, especially if the disease is strongly 
hereditary, or has been long established. Under 
these circumstances outbreaks of the complaint 
seem to become habitual at certain seasons, or to 
arise from very slight causes, which are less and 
less obvious as the case progresses. Often, however, 
some distinct exciting cause can be made out. 
The most important are eating or drinking too much, 
either on some particular occasion, or habitually for 
a loiter or shorter period, until at last a fit of gout 
terminates ^ indulgence indigestible articles of 
food ; constipation ; undue phys^ work or exer- 
tion ; expose to cold or wet, or sodden suppression 
of perspiration I exce^ve mental work; worry, or 
anaotety f emotional causes, sudden, powerftxl, or 


diepressing, such as joy, rage, fright, or grief; 
sexual indulgence ; haemorrhage, acute illness, or 
oth^r like debilitating causes ; and’ injury. The 
injudicious use of certain medicines, sluch as prepa- 
rations of lead or iron, may excite a gouty paroxysm. 
The implication of a particular joint may be due to 
a strain or injury, which may be very slight, such as 
the pressure of a tight boot, or the toe being trodden 
upon. Injury to the knee has caused that articula- 
tion to be first affected. As predisposing causes of 
acute gouty attacks, climate and season are highly 
important. Undoubtedly gouty paroxysms may 
often be averted by residence in a warm climate, 
either permanently or during the colder seasons of 
the year. Early attacks are most frequent in late 
winter or spring, and the first paroxysm occurs 
especially towards the end of January or beginning 
of February. Later on, a fo of gout may take 
place also in the autumn ; and subsequently the 
intervals become shorter and more irregular. The 
occupation of an individual may predispose to the 
occurrence of gout in particular joints ; thus butlers 
have it in the feet, coachmen and washerwomen in 
the hands. 

Pathology. — The pathology of gout is im- 
perfectly known. Many diverse views concerning 
its nature are held : the most important of these 
will now be indicated. 

I. Gout is by the large majority of writers 
regarded as a constitutional disease, and it is custom- 
ary to speak of the gouty diathesis^ of which the 
local changes are but a manifestation. Further, it 
is believed by most authorities that a person may be 
gouty, and yet be free from any of the special lesions 
usually associated with the condition. 

It is generally assumed that gout has an intimate 
relation with the presence in the system of uric acid, 
which is regarded as the morbific agent. As Duck- 
worth expresses it — ‘ No uric acid, no gout.’ In its 
pronounced form gout is characterised by the 
deposit of biurate of sodium in connection with the 
joints and other structures, which distinguishes it 
from all other complaints. As to the exact relation- 
ship between gout and uric acid, there is much 
diversity of opinion. Many attribute the disorder 
to excess of this acid in the blood and tissues. 
Others pay more regard to the exact conditions 
under which it exists, and to its solubility. Gout 
is often spoken of as a mere manifestation of the 
uric-acid diathesis. "Will iam Roberts drew attention 
to the fact that an excess of uric acid in the blood 
{lithamia), though only an exaggeration of a normal 
condition, is always pathological. He was of opinion 
that there are diferent causes for such excess, and 
believed that the gouty diathesis and plumbism are 
radically distinct, differing in all respects except in 
their tendency to uratic deposits. He farther con- 
sidered it quite possible that precipitation of the 
crystalline urates may occur not only in the form of 
coarse masses, but also in the form of minute stars 
or detached crystals, which can only be detected 
with the microscope; and that these microscopic 
deposits, either in the substance of organs or in the 
blood itself, may account for the visceral neuroses, 
thrombosis and embolism, and the occasional sudden 
death, which are encountered in gout, and may 
explain some very obscure incidents in its history. 

Xn^ all probability uric acid exists in the blo^ 
and in the intercellular fiuid mainly as a quadri- 
urate of sodium. This salt is soluble in blood- 
serum and has no toxic action, but is a very unstable 
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body, and is soon converted into the biurate, which 
IS very sparingly soluble m that medium, and is 
readily deposited from it in a crystalline form. Luff 
describes two forms of biurate, the gelatinous and 
the crystalline, the former being first produced 
from the quadnurate It is five times more soluble 
in blood-serum than the crystalline vanety, and is 
therefore not precipitated. The gelatinous modi- 
fication IS afterwards converted, either slowly or 
rapidlv, according to vanous conditions, mto the 
crystalline compound. U nc acid is being constan tly 
formed m the system, but under ordinary circum- 
stances IS either destroyed or is eliminated by the 
kidneys 

The mam views held to explain the lithsemic 
condition and the presence of urates in the tissues 
may be summansed as follows : — 

(a) Excessive formation — It appears reasonable 
to suppose that certain of the recogmsed causes of 
gout must lead to an at»olute increase in the 
amount of unc acid formed in the system Ebstein 
IS of opinion that in the gouty this acid forms in 
perverse localities, as in muscles and the marrow of 
bones Haig is opposed to the view of exces- 
sive formation, and attributes any excess of unc acid 
present in the body simply to its introduction in 
the food 

(d) Undue retention — According to Garrod, such 
retention is due to defective action of the kidneys, 
either temporary or permanent, and when these 
organs are in a state of advanced organic disease, 
their excretory functions must obviously be interfered 
with considerably William Roberts thought it 
probable that the defective power of the kidneys to 
eliminate uric acid is due to diminished alkalinity 
of the blood, rendering it less soluble Haig 
supports the view that the retention of uric acid in 
the blood is the result of deficient alkalinity of the 
blood, which leads to gradual accumulation of the 
acid in certain parts According to Garrod it 
appears that unc acid is attracted in different 
degrees by different structures, and tends to be held 
back by, and accumulate in, the liver and spleen, 
and in fibrous tissues, especially those of the joints, 
probably because these structures are acid, or less 
alkaline than the rest of the tissues and flui^ of the 
body Luff believes that under normal conditions 
uric acid is formed m the kidneys alone, and he 
ascribes accumulation of urate in the blood to 
deficient secretion by these organs, and consequent 
absorption from them He affirms from his 
experiments that the solubility of uric acid m the 
blood IS not affected by diminished alkalimty due 
to the addition of an organic acid, nor does it hasten 
deposition of biurate or dimmish its solubility. 

(iT) Special views — Latham advocates the hepatic 
origin of gout, but considers that ‘ imperfect meta- 
bolism of glycocine is the primary and essential 
defect.* According to Ebstein, the primary factor 
in gout IS nutritive tissue-disturbance, a necrotic 
change taking place in the affected structures, which 
IS followed by deposit of urates. 

The relation of the nervous system to gout 
deserves special notice. Various writers on the 
subject have maintained that such a connection 
exists. Dyce Duckworth has brought forward evi- 
dence in mvour of the view that gout is a * neuro- 
humoral * disease. He* maintains that there is a 
functional disorder of a defimte tract of the. nervous 
system, which he is inclined to localise in some 
part of the medulla oblongata. 


While the pathological relation between unc 
aad and gout is acknowledged by most authcnities, 
there are some who altogether dispute the connection, 
and maintain that this acid is an mert innocuous 
substance. One view whiclf has been advocated 
dunng recent years demands special nouce, namely, 
that which refers gouty phenomena to the effects of 
the alloxur-bases (xanthm, hypoxanthin, &c ) which 
are regarded as the materia feccans. Experiments 
have been made which are said to show the mjunous 
effect of these bases on the kidneys Alloxunc 
substances (unc acid and bases) are believed by 
many, adopting the theory of Horbacsewsky, to be 
denved from nuclem, being the ultimate products 
of the breaking down of the material m the body 
which IS contained in tissues and cells, and probably 
mainly from that in leucocytes Accordmg to Kolisch, 
as long as the unc-acid-formmg organs are intact, 
especi^ly the kidneys, the bulk of the products of 
nuclein-metabolism are excreted as uric acid. If 
these organs are diseased less acid is formed, and 
there is a corresponding increase in the production 
of xanthin-bases He believes that m gout a con- 
stitutional tendency to the breaking down of the 
nuclein is mhented, but it is only when the renal 
functions become impaired from any cause that grave 
manifestations of the diathesis m^e their appear- 
ance Croftan is of opmion that normally all the 
nuclein is converted into uric acid, which is inno- 
cuous and non- toxic, and that a perversion of the 
normal function leads to the formation of alloxur- 
bases, which are toxic He considers that m a 
uratic subject there is a tendency to disintegrate a 
quantity of nuclein far m excess of the quantity 
normally disintegrated — m short, that nuclem- 
metabolism is excessive 

With regard to the local manifestations of gout, 
the joints on which most stress falls are generally 
affected first Indeed, as already stated, Ebstein 
mamtams that a nutntive disturbance of the affected 
tissue IS the pnmary change, leadmg ultimately to 
Its necrosis, and that uratic crystallisation is second- 
ary, not occurring before complete death of the 
damaged texture. He looks upon sodium urate as 
a directly poisonous irritant wherever deposited, the 
mjunous effects varymg according to the quantity 
and concentration of the deposit, and the vulnera- 
bility of the special tissue involved, firm textures 
resisting better than those of looser character 

Klemperer considers that the deposition of urates 
m tlie tissues is due to a special chemical affimty of 
necrotic areas for unc aad, the necrosis being due 
to an unknown cause. Mordhorst, in discussing 
the deposition of urates m the tissues of gouty 
patients, dissents entirely from Ebstein’s view. He 
states that m a saturated solution a urate is thrown 
down m the form of minute spherules which grow 
by accretion. He holds that under unikvourable 
conditions the fluids of the tissues liable to j^uty 
inflapimation may become neutral or even aad in 
reaction, and the granular urate, which is always 
first deposited, or even sodium biurate itself, may 
consequently undergo decomposition with the 
formation of crystals of firee unc acid, whmh may 
block even the larger lymphatics of ^e part, ami 
so set up an acute gouty mflammadon. Since, 
however, the acidity of the affected tissues can only 
be temporary, the ffee unc aad wiU be reconverted 
into granulw urate when alkalmity is restoted, and 
ultimately into sodium biurate. According to this 
view the mflanunatoxy process may be regarded as 
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curative, since it censes an increased flow of alka- 
line blood through the part, and encourages 
osmotic interchange between the focus of inflamma- 
tion and the neighbouring capillaries. 

While acute articiflar gout is almost invariably 
r^arded as infiammatoiy, George Balfour has 
acmnced an altogether different view, and affirms 
that from beginning to end of a gouty paroxysm 
there is neither sign nor symptom of inflammation. 
He maintains that its phenomena are readily and 
only explicable on the supposition of a stasis (or 
block) in the capillaries or the affected joint. This 
is accompanied by the formation of an anaemic area 
in and around the joint, and naturally the veins 
connected with this area of native pressure get 
filled by reflux from the contiguous valveless veins. 
Plasma slowly accumulates within this area, the 
corpuscular elements also escape by diapedesis into 
the tissue-interspaces, and the red corpuscles readily 
part with their colouring matter. The blood- 
plasma contains urates, which are not very soluble, 
and when it accumulates within the anaemic area 
surrounding a gouty joint, the salts slowly crystallise 
out and get left behind when the serous part of the 
fluid is reabsorbed. Another view which has been 
brought forward as to the nature of an acute attack 
of gout is that the inflammation is not in the articu- 
lation at all, but that there is a neuritis in the sur- 
rounding tissues. 

Anatomical Characters. — The results of 
post-mortem examinations show that even in. the 
very earliest period a deposit of urates takes place 
in the tissues of the joint ; and as the attacks are 
repeated again and again, the deposit increases, 
until at last it may form considerable masses, and 
infiltrate extensively all the structures entering into 
the formation of the joint The articulation then 
becomes permanently enlarged and distorted, while 
the ligaments are thickened and more or less stiff 
or even quite rigid, until ultimately complete 
ankylosis may be produced. The deposit seems to 
commence in the substance of the cartilage covering 
the ends of the bones, starling near its superficial or 
free surfifice, and gradually extending more deeply, 
though for a time a thin layer of cartilage lies 
between it and the cavity of the joint. This 
deposit at first forms a whitish opacity, but as it 
be^mes more abundant it encrusts the cartilages, 
and also the inner surface of the ligaments, and the 
surftmes of fibro-cartilages where these exist. More 
or less extensive spots or patches become in time 
distinctly visible, and even the entire surfaces of the 
bones forming a joint may be covered with a 
chalky-looking suostance. ‘ The appearance of 
articular cartilage in which simple deposit of urates 
has taken place exactly resembles that which would 
result from smearing or splashing the surface with 
fresh white paint’ (Duckworth). The synovial 
membrane may also present white points, but the 
synovial fringes at their margins seem to escape, on 
acTOunt of their vascularity. In the larger articu- 
lations synovial fluid may be thickened, and may 
even contain separate crystals ot tufts of the urate. 
Subsequently the ligaments and adjoining structures 
are innltrat^, and it is to this cause that the stiff- 
n^ or rigidity of gouty joints is mainly due. 
Distinct masses of ^posit may, however, form, 
which also interfere with moyement. They are 
as tophi or chalk-stones. In course of time 
flte riffsues covering a gouty joint may be dettr<;gred, 
the skin, the dl^y-looking sabstance 


being thus exposed, and unhealthy suppuration and 
ulceration set up, or even gangrene. Ve^ rarely 
suppuration takes place in a gouty joint itself, or 
heemorrbage may occur. 

The opaque white substance characteristic of 
articular gout consists of fine crystals, in the form 
of needles or prisms. They are chiefly arranged in 
minute clusters, radiating from a centre ; and in 
the cartilages they form a more or less compact net- 
work. Chemical examination shows that they are 
chiefly composed of biurate of sodium. 

The metatarso-phalanpeal articulation of the great 
toe is the one primarily attacked in the large 
majority of cases of gout ; and this joint, on one or 
both sides, may alone present any change. As 
usually seen, however, the disease has progressively 
involved many joints. In the feet it may implicate 
all the articulations, but it is a curious fact that the 
tarso-metatarsal and the phalangeal joints of the 
great toe generally escape, or are but little affected. 
Similarly, all the joints of the hands and fingers 
are often involvea, but the metacarpo-phalangeal 
joint of the forefinger is one of the most commonly 
attacked. The gouty change not uncommonly 
extends to the larger joints, more especially those 
of the leg, but the shoulder and hip-joints are very 
rarely implicated. In exceptional cases other 
articulations are found involved, such as the 
temporo-maxillary, those of the spinal column, of 
the pelvis, or even of the larynx in rare instances. 
According to some writers fibrillation and erosion 
of the cartilages take place before the biurate of 
sodium is deposited. 

Coming now to other structures, deposits of urate 
may occur in various parts of the body, sometimes 
abundant and widely spread, in connection with 
bursse, tendons and aponeuroses, sheaths or the 
substance of muscles, the sclerotic coat of the eye, 
the cartilages of the external ear, eyelids, nose, or 
larynx, under the skin, or rarely in the cerebral and 
spinal meninges. Urates have also been found in 
concretions on the aortic and mitral valves, and in 
plates upon the arch of the aorta. More or less 
serous effusion may be present in bursae which are 
the seat of uratic deposits. The exact composition 
of these tophi varies, and they may contain calcium 
urate, oxalate, or phosphate, as well as sodium 
chloride and organic matter, in addition to sodium 
urate. 

As regards bone, the periosteum is often affected, 
and some writers have described a deposit of urate 
in bone itself ; but Garrod has not found evidence 
of its having originated in this tissue. He con- 
siders that the periosteal formations sometimes 
acquire sufficient size to press on the osseous tissue, 
and to cause its absorption. 

The kidneys may be affected at a very early 
period, even when there have been little or no 
external manifestations of the complaint. In the 
first instance a deposit of sodium bi* urate takes 
{flace, probably within the renal tubuli, which after- 
wards involves their walls and penetrates to the 
intertubular tissue. This is seen in the form of 
white streaks in the course of the tubuli) and of 
white points at the extr^ities of the papillK. The 
deposit goes on increasing, and a chronic inflam- 
matory poceas is set up, ending ultimately in the 
poducUon of a variety of * granular contracted 
kidney/ known as the ‘ gouty kidney * {sto Kidnby, 
Dtseasea o^. Other morbid staiei in connection 
with the onnary organs observed in some esses of 
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gout are the presence of gravel or calcuh consist^ 
of unc acid, urates, or oxalate of calcium ; pyelitis ; 
chronic cystitis , and urethritis. 

In the course of gout other morbid changes often 
arise. Among these are . changes in the plwryn^cal 
structures , congestion, catarrh, or more serious 
infiammation of some part of the alimentary canal ; 
aiTections of the teeth ; congestion or catarrh of the 
air-passages, chronic bronchitis, or dry bronchial 
catarrh, emphysema, and, some think, pneumonia ; 
congestion of the liver, fatty disease, perhaps 
cirrhosis, and gall-stones ; meningitis, neuritis, 
perineuritis, cerebral haemorrhs^e ; cardiac changes, 
including chronic valvulitis ana degeneration of the 
valves, and hypertrophy, followed by degeneration 
of the cardiac walls, or primary degeneration 
associated with disease of the coronary arteries, 
atheromatous changes m the vcdsels, hypertrophy 
of the muscular coat of the small arteries, or arteno- 
capillary fibrosis ; various diseases of the skin, such 
as erythema, urticaria, eczema, psoriasis, a peculiar 
macular eruption, as well as changes in the nails ; 
iritis, haemorrhagic retinitis, and other conditions of 
the eyes , and atfections of the ear How far some 
of these conditions can be directly attributed to the 
gouty diathesis, or are merely the result of the same 
causes which have induced this diathesis, may lie 
fairly disputed It is worthy of remark that acute 
inflammation in connection with the heart is not 
met with m cases of gout, and this has been 
attributed to the great vascularity of the cardiac 
tissues 

The principal change in the blood is the excess 
of uric acid, which can be found especially during 
the acute paroxysms The other changes are 
unimportant. Set Blood, Morbid Conditions of 

Unc acid has been obtained from the fluid con- 
tained in the blebs produced by blisters , from 
inflammatory serous effusions , from synovial fluid , 
from dropsical accumulations, such as ascites ; and 
from the subarachnoid fluid 

Clinical History and Symptoms — The 
clinical history of gout is a very varied one, and the 
symptoms observed in different cases which are 
regarded as of a gouty nature are exceedingly 
numerous and diverse The custom of looking 
upon every acute illness, particularly inflammation 
of organs, occurring in gouty subjects, as being due 
to the gouty condition is unjustifiable, though it 
may be acknowledged that gout does often modify 
, their clinical history 

I. Premonitory Symptoms — Suspicious 
twinges or uncomfortable sensations about the toes 
or fingers are commonly noticed from time to time 
before the first actual fit of gout occurs. In a large 
number of cases, however, no definite premonitory 
symptoms immediately precede the first gouty 
paroxysm ; but m connection with subsequent 
paroxysms prodromata are usually marked, so that 
confirmed gouty patients can predict when an attack 
IS imminent. The most obvious of these are diges- 
tive and hepatic disorders, attended with abunwuit 
flatulence and eructationsi heartburn, acidity, and 
constipation or diarrhcea, with unhealthy stools, the 
tongue being often large, flabby, and much furred ; 
palpitauoD or uncomfortable sensations about the 
heart; catarrh of the throat and respiratory 
passages, tonsillitis, violent fits of sneeiung, or 
asthmatic attacks; deiat^ments of the hervouA 
and muscular ^tems, iiSrcated by a liability to 
headache, giddiness, attacks, of noises in 


the ears, disorders of vision,. irritabiUty temper 
,and fretfulness or lowness of spints, languor, 
impairment of mental vigour and intellectual 
hebetude, heaviness or drowfiness, sleep, however, 
being restless, disturbed, and attendee with un- 
pleasant dreams, peculiar grinding of the teetb, 
sometimes associated with somnambulism, numbness 
or tingling in the limbs, especially in the fingers or 
toes, neuralgia or neuritis in various parts, twitch- 
mgs, startings in the limbs, muscular cramps, 
especially in the calves of the legs, or possibly even 
convulsions, lumbago and other forms of muscular 
rheumatism , profuse perspirations ; certain skm- 
affections ; and changes in the unne This excre- 
tion usually tends to become high-coloured and 
deficient in quantity, and to deposit urates abun- 
dantly, or even crystals of unc acid In advanced 
cases of gout, however, the unne may be pale, 
watery, and clear immediately before an acute 
attack supervenes. Some patients are warned of 
the approach of a gouty fit by feeling unusually well, 
both physically and mentally 

2 Acute Articular Gout — The first acute 
fit of gout comes on as a rule dunng the night, 
usually between 2 and 5AM The patient is 
arousra from sleep by uneasiness or pain, generally 
referred to the ball of the great toe on one side, 
and the joint is found to be inflamed, the inflam- 
mation increasing in intensity, until it usually be- 
comes extremely severe In some instances the 
corresponding joints on both sides are attacked 
simultaneously, in rapid succession, or alternately. 
It must not be forgotten that gout may start m any 
of the smaller joints of the foot or hand, or even 
in the middle-sized joints, especially the knee or 
ankle It has been affirm^ that, next to the great 
toe, the metacarpo- phalangeal joint of the index- 
finger IS most liable to be first attacked Ex- 
ceptional cases have come under the wnter^s 
notice, in which the disease implicated several 
joints at a very early period of its course, the feet, 
however, being free 

Seventy of the pom is certainly a sinking feature 
in the majonty of cases of acute gout, especially in 
early attacks Directly the foot is affected, any 
attempt to stand causes much suffenng, and the 
pain speedily increases, until it becomes very 
intense, or almost unbearable It is desenbed 
in different cases as burning, throbbing, aching, 
tearing, plunging, bonng, or piercing The pain 
prevents sleep dunng the night, but towards 
morning it tends to diminish, and dunng the day 
there is usually comparative ease, an exacerbation 
again taking place as evemng approaches, which 
goes on increasing towards night Tenderness is 
very marked, and is often so exquisite that the 
patient dreads to be touched, and cannot bear the 
least movement or jarring of the affected part^ 
mr sometimes even the weight of the bedcliHhes, or 
the slightest shaking of the room. The objective^ 
signs of inflammation in connection with a 
lomt also soon become very prominent as a rude. 
These are marked redness, which may be very 
and sometimes tends to duskiness or 
while the veins are enlarged and tmgidd <6011* 
siderable local heat, as revved to tb» toi)^ and 
the clinical thermometers and much ^ 

skin covering the wt assuming a tenaa and ibin^ 
ing appearance^ When aeveialjolatihitha loot or 
band are affected* d'lfihsed ladnastaiid ai« 

noticed. The tamefectioii h due la ^ 
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only into the interior of iheai^culation, but also into 
the surrounding tissues, subcutaneous oedema being 
a marked feature in connection with gouty indatn* 
mation. This can be better appreciated when the 
acute S3naaptoms subside, so that pressure can 
be borne, which shows the pitting charac- 
teristic of o^ema, and this may hold on for some 
time. However intense the objective signs of 
inflammation may be, it is an extremely rare event 
for acute gout to end in suppuration. As they sub- 
side, marked desquamation of the skin usually 
takes place. As the swelling increases, the sub- 
jective sensations generally diminish in severity; 
but during the progress towards recovery, intense 
itching is apt to supervene. 

An acute attack of gout is almost always attended 
with more or less general symptoms ; but it is an 
important fact that their severity depends upon the 
extent and intensity of the local manifestations of 
the disease, and upon the accompanying symptoms. 
Chills or even actual rigors may be felt at the outset, 
followed by febrile phenomena, sometimes slight, 
in other cases marked, the pyrexia being as a rule 
strictly secondary or symptomatic. The skin feels 
hot, and usually perspires, but not profusely ; the 
temperature is moderately raised, presenting no 
definite variations, though marked remissions are 
generally observed towards morning ; the pulse is 
increased in frequency; and the digestive organs 
are much disordered, as evidenced by anorexia, thirst, 
thickly furred tongue, offensive breath, and constijpa- 
tion. The urine is generally deficient in quantity, 
and may be very scanty, high-coloured, and concen- 
trated ; its acidity is increased ; and on standing, an 
abundant deposit of amorphous urates often forms, 
varying in colour according to circumstances, being 
pale-buff, yellowish-red, dark or brick-red, or in- 
tense pink if the fever is high. According to the 
most recent researches the excretion of uric acid is 
increased during the course of an attack of acute 
gout, especially towards its close ; and there is also 
said to be an excess of the alloxur-bases. The patient 
is usually exceedingly restless, and cannot lie with 
comfort in any position ; sleep is much disturbed or 
altc^ether prevented ; and cramps of the calves of 
the legs or of other muscles may still further aggra- 
vate the suffering. All these symptoms tend to 
increase the constitutional disorder. The temper is 
generally very irritable, and may even be violent. 

The duration of the first fit of gout varies. It 
usually ranges from four or five days to a week or 
ten days, but may last two or three weeks or more, 
there being then commonly intermissions or remis- 
sions, and several joints being involved in succes- 
sion. The termination of the gouty paroxysm may 
be attended with critical phenomena, such as free 
perspiration, diarrhoea, or a very abundant discharge 
of urates. After the attack the patient may not re- 
cover bis previous health for some time ; but not 
uncommonly he feels better than before. As a rule, 
the aflected joints are apparently quite restored after 
early attacks of gout ; out more or less stiffness or 
even deformity may remain. CEdema may also per- 
sist for a considerable time, especially if the inflam- 
matory condition has been prolonged. 

One of the characteristic features of gout is the 
tendency wluch the paroxysms exhibit to recunence 
with increasing frequency. In not a few instances 
the second fit does not occur until an interval of two 
Of three years or more has elapsed, but in most this 
it not prokM^ed beyond a year. The same interval 


may be noticed between the next few paroxysms, 
but as the disease progresses they return twice a 
year, then more frequently, and at last become more 
or less constant. At the same time the mischief 
extends as regards the joints. It may be limited to 
the great toe for some time, but in successive fits 
spreads to the other articulations of the foot, to the 
hands, the ankles and knees, the wrists and elbows, 
very rarely to the hips and shoulders. In short, 
gout tends in time to involve nearly all the joints 
indiscriminately, and several may be implicated 
during a fit. Moreover, those articulations which 
are repeatedly attacked become more and more 
disabled and deformed. The symptoms in connec- 
tion with a particular joint tend to diminish in inten- 
sity the more often it is affected. As additional 
articulations become involved, however, the general 
symptoms often increase in severity, and the patient 
does not recover in the intervals. The duration of 
the attacks becomes longer as their frequency in- 
creases. The rapidity of the progress of gout is 
very different in different cases ; and the time taken 
to produce permanent mischief in the joints varies 
considerably- 

In feeble persons the subjective and objective 
symptoms of a gouty paroxysm may be compara- 
tively slight, but the ultimate effects upon the joints 
are often much worse. In some instances articular 
gout develops very insidiously, without any acute 
attacks. The pain in connection with a particular 
joint depends considerably on its structure, being 
usually much more marked if its ligaments, or the 
parts around, are rigid and unjdelding. Ifrevious 
injury or disease affecting a joint may likewise 
modify the symptoms. 

3. Chronic Articular Gout.— In course 
of time more and more of the joints become per- 
manently and obviously affected, a condition of 
chronic articular gout being established. The per- 
manent changes are indicated by the articulations 
becoming enlarged, deformed, and irregular in shape, 
often presenting nodulations or bulgings, which may 
attain a large size. They are also stiff and crippled 
in their movements, at last becoming quite im- 
movable and rigid ; and being either permanently 
flexed, extended, or sometimes even bent backwards. 
The interference with movement and the deformity 
do not bear any necessary proportion to each other, 
the one or the other predominating according to the 
mode in which the uratic deposit has taken place. 
The more this infiltrates the ligaments and surround- 
ing tendons, the greater becomes the impediment to 
movement. The fingers are particularly liable to 
be much altered in chronic gout. Tophaceous nodules 
are often formed in connection with the joints known 
as ‘ Heberden*s nodes. * A common condition is 
said to be stiff flexion of the metacarpo-phalangeal 
and second phalangeal joints of a finger, with 
over-extension of the first pnalangeal joint, so that 
its knuckle presents a deep hollow. Deflexion of 
the fingers to the ulnar side of the fore-arm is 
observed in some gouty cases. The toes are also 
sometimes distorted towards the outer side of the 
foot. 

Gouty concretions in connection with joints, by 
their mere mechanical and irritative effects, are 
liable to cause damage to the adjoining structures. 
They may be seen stretching or shining through the 
skin, and causing it to assume a bloodless appear- 
ance, or, on the other hand, rendering it congested 
and bluish) the veins also being enlarged. Ulti- 
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mately the entrance of pyogenic cocci may produce 
an abscess around a concretion 5 or more frequently 
the skin may merely give way from the continued 
pressure. Thus the so-called chalk-stmts are ex- 
posed, and may come away either in a liqmd form 
or as solid particles or masses ; occasionally there 
IS a free discharge of •pus as well. Ulcers are left, 
of an unhealthy and atonic character, and usually 
presenting no disposition to heal. There may be a 
number of these ulcers in the same individual, on 
the hands and feet 

When bursse are involved, much deformity is 
produced They are easily felt, usually presenting 
a combination of hardness and fluctuation, due to 
the presence of both concretions and fluid in the 
bursal cavity These sign? are chiefly noticed in 
the bursa over the olecranon Abscesses may 
also form in connection with these deposits, and the 
latter may thus be completely got rid of, the abscess 
subsequently healing rapidly 

In cases of chronic articular gout the general 
system tends to become permanently affected 
The patients are generally more or less feeble , they 
may be thm and pale or sallow-looking j or ple- 
thoric, but with flabby tissues, and presenting signs 
of languid circulation, with enlarged capillanes 
about the face. They often suffer from disorders of 
digestion and other symptoms already described , 
but not uncommonly, as gout assumes a more 
chronic form, patients feel better, becoming habitu- 
ated to their condition It is remarkable that those 
suffering from numerous gouty abscesses often 
exhibit but little constitutional disturbance 

The urine in chronic gout generally becomes 
abundant, watery and pale, of low specific gravity, 
and deficient in solid ingredients Veiy different 
statements are made as to the amount of uric acid 
and alloxur-bases discharged Some wnters 
affirm that they are increased , others that they are 
diminished , and still others that there is no constant 
relation, either as regards the total amount, or in the 
proportion between uric acid and xanthin -bases 
This last view is probably correct. Deposits of urates 
in urine are not often observed m cases of advanced 
chrome gout, except before an acute exacerbation 
Glycosuria is not uncommon in gouty persons, and 
there may be distinct diabetes melhtus Oxaluna 
IS also frequent 

4 Irregular Gout. — The clinical phenomena 
which are recognised as irregular manifestations of 
gout may assume either an acult or chrmte form 
They may be observed in persons who are distinctly 
subject to articular gout , or in those m whom the 
disease is not so obviously revealed Moreover, 
their intensity is often in an inverse ratio to that of 
the joint -affection, and the two classes of symptoms 
may exhibit a remarkable tendency to alternation, 
when the articular symptoms are prominent those 
connected with other parts being slight or absent, 
and vtct vtrsd* Acute symptoms arc particularly 
liable to arise when, from any cause, during the 
progress of a gouty fit the joint-mflammation is 
checked suddenly or rapidly— ^vut. At 
other times internal symptoms seem to be due to a 
want of development of the external phenomena — 
suppressed gout ; and when the latter appear, the 
former subside. 

It must suffice to indicate here the general nature 
of the symptoms of irregular gout, l^e odt/# sym- 
ptoms are mainly associate with the digestive 
apparatus, the circulatory system, the respiratory 
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organs, or the nervous system. In connection with 
the digestive apparatus^ acute dysphagia may occur, 
attended with spasm of the pharynx and oesophagus. 
Acute inflammation of the salivary glands is of rare 
occurrence The most important symptoms belonging 
to this group are those due to gastnc disturbance. 
This may be of the nature of severe cramp or gas- 
tralgia, characterised by a sudden, intense, spas- 
momc pain m the epigastnum, reheved by pressure, 
and accompamed by a sense of great weight and 
oppression ; the patient presenting an aspect of 
much suffering, distress, and anxiety ; or being 
even more or less collapsed and prostrated In 
other cases the symptoms are those of acute gas- 
tntis, bilious vomitii^ being prominent Intestinal 
colic, or even muco-ententis, may also occur m con- 
nection with gout Hepatic disorder is common. 
The circulcUory system is not uncommonly impli- 
cated The heart is liable to be disturbed m its 
action dunng the attacks of gastralgia, but this dis- 
turbance may also be observed independently There 
may be severe palpitation, the action of the heart 
being very rapid, irregular, or even intermittent, 
accompanied by most unpleasant sensations over 
the cardiac region, prsecordial anxiety, often a feel- 
ing of oppression or constriction, dyspnoea or a sense 
of suffocauon, and much distress, anxiety, and dread 
of death , the pulse tends to be weak and small, or 
may be irregular , and sometimes the attacks are 
attended by signs of collapse In other mstances 
the cardiac disorder is evidenced by very feeble or 
slow action, with a tendency to syncope Again, 
there may be all the phenomena of a severe anginal 
attack {see Angina Pectoris) Sansom, m dis- 
cussing the effect of influenza on the gouty con- 
dition, expresses the opinion that the most important 
association of the post-influenzal irregular heart is 
with gout Irregular gout affecting the respiratory 
system is mainly indicated by sisthmatic paroxysms. 
In some cases there is a marked liability to acute 
catarrh of the air-passages, and crystals of unc 
acid have been found in the expectoration. Bron- 
chitis IS more obstinate m gouty subjects Pul- 
monary congestion is also supposed to be a mani- 
festation of retrocedent gout in some cases , and 
gouty pneumonia has been described In con- 
nection with the nervous system gout may give nse 
to attacks of severe headache or vertigo ; delinum 
or even acute mama {see Insanity in Special 
Diseases), epileptiformor convulsive fits; cerebral 
or spinal meningitis, acute neuralgia, either ex- 
ternal or internal, and especially sciatica, probably 
due to neuritis ; or severe muscular cramps Apo- 
plexy from cerebral haemorrhage has been attributed 
to suppressed or retrocedent gout, but this can only 
occur if the vessels of the bram are diseased. Cere- 
bral congestion might give nse to a temporary 
apoplectic attack. Among the acute mamfestations 
01 irre^lar gout may be toher mentioned certain 
skin-amections, as eczema, erythema, or urUcana 
affections of mucous membranes, such as the con-^ 
jonctivse and lachrymal passages ; functional renal 
disorder, with albuminuria, or irritability of the 
bladder ; and external local signs of inflammation, 
associate with uratic deposit. 

Many of the more ckroHic symptoms associated 
with ^ut have already been pomtOd out, when 
speakmg of its {vemomtory ^p^oms, ai^ only 
certain special phenomena need bt alluded to 
here. Chronic skin-diseases are of frequent occur- 
rence, namely, psoriasis, chronic eesema, pruritu:^ 
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either local or general — and acne. These may 
alternate very distinctly with articular gout. The 
nails are sometimes peculiar, being coarse and 
fibrous, striated and fiuted, or lined vertically. 
Their substance may grow thick and brittle. In 
some gouty subjects daily paroxysms of heat and 
redness of the nose, attended with severe itching 
and irritation, cause considerable annoyance or 
distress. Violent sneezing fits are common. Many 
of these individuals are also liable to chronic 
catarrh, affecting the throat and the air-passages ; 
and special appearances of the throat, ton^e, 
and teeth have been described. In course of time 
gouty patients often become permanently asthmatic, 
the lungs being emphysematous, and dry bronchial 
catarrh beir^ established. Gravel or urinary cal- 
culus may give rise to symptoms ; or those indica- 
tive of chronic urethritis or cystitis may be present, 
especially in persons advanced in years. Perma- 
nent disorders of sensation, or slight local paralysis, 
may result from chronic changes involving particu- 
lar nerves. Gouty persons are usually very sensitive 
to pain. Certain affections of the eyes have been 
attributed to gout, and among them a form of 
gouty iritis, described by Hutchinson as coming on 
insidiously, and almost painlessly, and ending in 
destruction of the eye. Changes in the external 
auditory meatus may also be associated with this 
complaint 

With regard to tophi, these can be seen or felt, 
provided they are superficial. Those connected 
with the helix of the external ear are most common ; 
but they may also be looked for in the sclerotic or 
eyelids, in the nose, and under the skin, in the 
r^on of tendinous aponeuroses, especially in the 
leg or thigh. Tophi are originally liquid, and if 
one is punctured at an early period, an opalescent 
or milky fluid escapes, which on microscopical 
examination is found to contain an abundance of 
delicate acicular crystals ; subsequently they become 
more consistent, and ultimately quite solid and hard, 
being then made up entirely of tnese crystals, which 
are closely a^^ated together and interlaced. 
Taking the ear as an illustration, at first a small 
elevation appears under the skin of the helix, like a 
vesicle, having a soft feel. This gradually hardens 
until finally a little bead-like or pearl-like body is 
formed, presenting a whitish colour as seen through 
the skin. In course of time the cutaneous covering 
may be destroyed, leaving the little concretion ex- 
posed ; or tliis may even Mcome detached and re- 
moved, so that only a small d^ression is left. 

5. Symptoms due to Chronic Organic 
Diseases. — In addition to what has been stated 
under the preceding heading, it is only necessary 
to refer here to the renal and cardio-vascular 
changes which are associated with gout. Disease 
of the kidneys is indicated mainly by the changes 
in the urine, other symptoms of chronic Bright’s 
disease being often very obscure. The cardiac 
Mons are revealed by their respective physical 
signs ; and there may be symptoms, first of ex- 
cessive cardiac action from hypertro^y, and sub- 
sequently of cardiac failure, as well as those of 
particular valvular lesions. The vascular changes 
are discovered on examination of the arteries ; and 
by their effects upon the circulation. It is impos- 
s^e to describe within the limits of this article the 
nmmerous symptoms resulting from the various 
cMn|c qrganic diseases which may devel<^ during 
tM PfOinfess of eout. and which in many cases ultT 


mately produce a very complicated clinical picture. 
See Hbart ; Arteries ; and Kidneys. 

Diagnosis. — A distinct gouty diathesis or tend- 
ency may be present, which it is important to recog- 
nise, while the joints are quite free from any 
apparent mischief. In most cases, however, the 
diagnosis has to deal with the nature of an articular 
affection, and to determine whether this is gouty or 
not. The chief diseases from which gout has thus 
to be distinguished are acute or chronic rheumatism, 
rheumatoid arthritis, and possibly gonorrhoeal 
synovitis. The data upon which a conclusion has 
usually to be formed with regard to a first attack 
are the presence or absence of an hereditary tend- 
ency to gout, as well as its intensity ; the age and 
sex of the patient ; the social position, occupation, 
and previous habits ; the presence or absence of any 
obvious cause for the attack, or of premonitory 
symptoms ; the localisation and characters of the 
joint-affection ; the general symptoms ; the character 
of the urine ; the duration of the illness ; and the 
absence of any cardiac complication. 

The diagnosis in subsequent attacks is generally 
easier. If the metatarso-phalangeal joint of the 
great toe is alone inflamed several times in succes- 
sion, or even if only the smaller joints of the feet 
and hands are implicated, the diagnosis of gout is 
tolerably certain. Then the presence of the perma- 
nent articular changes induced by gout, and of tophi in 
other parts, is of material assistance. Moreover, the 
urine may give evidence of renal mischief. In very 
doubtful cases it might be desirable to raise a 
blister, or even to take a little blood from the pa- 
tient, and endeavour to obtain crystals of uric acid 
from the serum. The Rdntgen rays may afford 
decided help, tophi being more transparent than 
the bony outgrowths found in rheumatoid arthritis. 

In distinguishing gout from acute rheumatism, 
the absence of any hereditary tendency to gout and 
the existence of a family predisposition to rheuma- 
tism are important facts. Moreover rheumatism 
occurs most frequently for the first time in early life, 
and is not uncommon even in young children. 
Though more common among males, it often at- 
tacks females. It is not favoured by the habits 
which generate or promote gout, and affects all 
classes of persons, but especially those who from 
their occupation are liable to be exposed to cold 
and wet. The joints involved are the middle-sized 
or the larger ones, several of which are generally 
implicated in succession during the illness, the 
rheumatic inflammation exhibiting an erratic 
character ; the local symptoms tend to be less 
severe than in gout ; there is less marked oedema 
about the joints, and no enlargement of the veins, 
or subsequent desquamation. It must not be over- 
looked, however, that gout may attack the middle- 
sized joints. Pyrexia is high as a rule in acute 
rheumatism, and is often quite out of proportion 
to the extent of the articular affection ; while pro- 
fuse acid perspiration is almost always a prominent 
phenomenon. In addition to other differences, 
chronic rheumatism is at once distinguished from 
gout by the entire absence of uratic deposits. 

Rheumatoid arthritis is usually met with in 
females between twenty and forty years old. There 
is neither hereditary taint, nor a history of such 
habits as generate gout, but, on the contrary, the 

S tients are generally poor, hard-worked, and badly 
i ; all joints seem to be equally liable to be 
affected, botK large Rnd small, Rnd the local sym- 



ptoms are not of a very acute character, though the 
pam may be very severe, but they tend to continue 
for a lone period The general symptoms are 
those of debility and anaemia ; and Spender has 
drawn attention to certain early symptoms, espe- 
cially cold hands and feet, constant dampness of the 
hands, pigmentation of the skin, and a rapid and 
compressible pulse Rheumatoid arthritis is a 
^sease which tends to progress, involving joint after 
joint, but it presents no periodicity m its attacks, 
and often advances without any intermission, as 
a subacute or chronic disease. Ultimately it often 
causes much deformity and crippling of the articu- 
laUons, which creak and grate on movement, but this 
results from a very different pathological change from 
that which takes place m gout, for there is not the 
slightest deposit of urates, either m the joints or 
elsen here , nor can any uric acid be obtained from 
the serum, even m the most extreme cases The 
urine presents no special characters , and the 
kidneys are not diseased 

Gonorrhoeal arthritis is distinguished from gout 
by the age of the patient , the distnbution of the 
joint-affection ; the absence of any tendency to 
recurrence, except in association with a fresh ure- 
thral discharge , and the different nature of the 
morbid changes, tophi never being formed 

As exceptional points bearing upon the diagnosis 
of articular gout, the following may be mentioned. 
It has happened that pyaemia oeginning in the great 
toe has ^en mistaken for gout, but the prepress 
of the case would soon clear up any doubt under 
such circumstances Again, articular inflammation 
from injury might resemble gout , and, moreover, 
It must be borne in mind that such an injury may 
really set up gouty inflammation for the first time, 
so that the joint may not recover properly In 
some individuals the ends of the phalanges of the 
fingers are enlarged, especially the terminal ones, 
and cause nodulations— wd?!? digiiorum — which re- 
semble those of gout, and are by some regarded as 
being of a gouty nature 

In any gouty case the detection of the organic 
diseases lis^le to be set up in its course is of great 
moment in diagnosis, es^cially renal and cardio- 
vascular changes , and also the association with 
their proper cause of catarrhal affections, skin- 
diseases, and other complaints, when these are 
really of a gouty nature 

Prognosis —The first point relating to the 
prt^nosis of gout which calls for notice refers to 
the immediate dangers in any particular case. A 
simple acute attack of articular gout rarely, if ever, 
kills the patient When, however, internal organs 
are implicated, the matter becomes much more 
serious, and a fatal result may occur, so that the 
prognosis must be a guarded one under such circum- 
stances. The danger becomes much greater if the 
complaint has been long established, and if the 
kidneys or other important organs have become 
structurally diseased. Indeed, these diseases of 
organs are often themselves immediately dangerous. 
A^n, any acute inflammation occumng in a con- 
firmed gouty subject is the more senous on this 
account; and the same remark applies to injuries 
and shocks of all kinds. 

In the next place, th^ future of a gouty patient 
has to be considered, as regards the prevention of 
subsequent attacks. It mtu^t always be recof^bRKl 
that i^ut is a recurrent al^tion, and complete 
immunity can never be guatiditeed, when onh^ the 


complaint has declared itself. At the saipe time 
not a few cases have occurred in which h^ 
been but one attack. In giving an opinion on tliis 
point, the prognosis m any individual case will 
depend upon . — i. The degree of hereditanr ten- 
dency to gout 2 The age of the patient ; for the 
earlier the period at which the disease be^ns, the 
less hopeful is the prospect of a cure. 3 The 
time the complaint has lasted from its commence- 
ment, and the frequency and duration of the 
gouty fits If gout has become established, and 
especially if distinct tophi have formed, it is quite 
impossible to eradicate it. 4 The habits, mode 
of living, and occupation of the patient. It is only 
when the patient is prepared to adhere stnctly to 
proper rules of living that a cure can be hoped for 
Those who in their occupation are tempted to 
drmk much, or who are exposed to cold or wet, 
are much less likely to be cured It may be re- 
marked here that gouty subjects are less able than 
others to resist exposure 

Another point beanng upon prognosis refers to 
the duration of life in gouty persons If the disease 
comes on late in life, and the paroxysms occur only 
at long mtervals, while the organs are free from 
any orgamc mischief, gout may not appreciably 
shorten life, and the patients may even enjoy good 
health up to an extreme old age, provided they are 
sufficiently careful in their m^e of living, and no 
accidental complications arise Chrome gout does, 
however, unquestionably tend to shorten the dura- 
tion of hfe, to a greater or less degree m proportion 
to Its seventy, and more especially to the indica- 
tions present that the kidneys, heart, arteries, or 
other important structures are organically disea^ 
This tendency is important in relation to life-in- 
surance 

It has been affirmed that gout is a protection 
against certain other diseases, such as phthisis and 
diabetes mellitus, but this statement does not rest 
on any scientific data 

Treatment —Although there are certam well- 
defined principles applicable to the treatment of 
gout m its various phases, every case must be 
considered on its own merits It will be con- 
venient to discuss this part of the subject under 
certain general headmgs, premising that the ad- 
ministration of medicines is often the least impor- 
tant part of the treatment, and that the habits of 
life of the patient always need thorough supervision 
m all their details. 

I Preventive and Curative Treatment. 
Individuals who have a marked hereditary predis 
position to the complaint may, by careful attention 
to their mode of living, do much to dimmish the 
seventy of the disease m later life and to prevtmt 
even its appearance. In all cases the willing co- 
operation of the patient is essential to success. 

(a) Mi^eration in the quantity of food is 

the first point to be attended to m the treatment oc^ 
the gouty diathesis. It is not necessary or desirable 
to restrict persons who are gouty to a very low diet, 
especially if they are in any way weidc, bat an 
amount suffiaent for proper nourishment in each 
individual case may be imowed, and at no meal 
should the stomach be uncomfortably dUed. The 
meals must be taken at regular dmes, and not 
hurriedly. Very late dinners,, as well as suppers, 
should be proMbited» but it ^tS many persoas 
better to dine ^half-past six or scyen o*ao^ tlom 
at midday. The nature of the food is b^^y 
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important. It is ^uite unnecessary^ as some re- 
commend, to restrict the patient atolutely to a 
vegetable diet, but a due proportion of animal and 
vegetable aliments should be allowed. At the 
same time, in persons who have any tendency to 
gout, an essential part of the treatment often con- 
sists in diminishing the amount of meat which they 
consume, and they should not take it more than 
once a day. Indeed, the aim must be to reduce all 
kinds of proteid food, whether animal or vegetable, 
to such an amount as the system can satisfectorily 
dispose of, with due regard to the proper nutrition 
&na strength of the body. As regards the kinds of 
animal food which are suitable for gouty subjects, 
white fish, chicken or fowl, game, tripe, and 
mutton are the best forms. Sweetbread is gene- 
rally recommended, but it has been recently laid 
down that sweetbread and similar tissues rich in 
nuclein should be rigorously excluded. Soups had 
better be avoided, or should only be taken in very 
small quantity. Tender and underdone beef may 
be taken in moderation from time to time, if it is 
readily digested. Pork or veal, dried and salted 
meats, and rich dishes of all kinds, should be 
avoided. Lightly boiled or poached eggs may be 
permitted. Some authorities regard fats and milk 
as important elements in the diet of gouty patients, 
but this is a matter of personal experience. Vege- 
tables which contain much woody fibre, or which 
create flatulence, must be eschewed; and certain 
articles such as rhubarb, tomatoes, especially when 
cooked, asparagus, and sorrel, are often injurious to 
the gouty. Those who are subject to gout should 
either abstain altogether from, or only take a very 
limited quantity of, sugar and saccharine articles of 
diet. Hence, although digestible fruits may often 
be taken with advantage in moderation, those 
which are very sweet must be used with particular 
caution. Stewed and baked fruits often agree well, 
but fruit-tarts, and, indeed, pastry of all kinds, 
should be interdicted. The juice of oranges or 
lemons is considered beneficial for gouty persons. 
Starchy foods are permissible in moderation. It 
may be laid down as a rule to be invariably 
followed, that gouty patients should limit them- 
selves to simple meals, and not indulge in a number 
of ‘ courses ; * and that they should avoid con- 
diments and salt, as well as everything which is in 
their case indigestible. 

(^) Drink , — No rules can be laid down appli- 
cable to all cases, but thefe are certain broad 
principles which have to be borne in mind. An 
abundance of good and pure drinking-water is to be 
commended, but it should be taken mainly apart 
from meals. It is a good plan for the subjects of 
gout to take a tumblerful of either cold or hot 
water before retiring to rest at night. Effervescing 
pot^- or lithia-water may be substituted for 
ordinary water with advantage, but not soda- 
water. One or other of the natural ‘ table-waters ' 
may also be allowed if desired. Tea afid coffee 
may be taken in moderation, provided they do not 
disagree. With reference to alcoholic drinks, in a 
considerable number of instances one of the first 
objects in the treatment of the gouty di a t he s is 
should be the regulation of the use of this class of 
beverag^. Tins indication is obvious enough 
when the condition is evidently due mainly to 
intemperance ; but even when the patient is tcm- 
l^ate. It may be that in his case the amdunt 
Odttspmed needs to be reduced, or total abstinence 


enforced, especially if there should be a strong 
hereditary predisposition to gout, or if the com- 
plaint appears in early life. Some patients are 
undoubtedly better if they abstain entirely from 
stimulante ; others, however, can take those of a 
proper kind, and of good quality, in strict modera- 
tion, with advantage. It may be laid down as a 
general rule that malt-liquors and all stronger wines 
are injurious, and should be interdicted. Those 
which are most suitable are sound light claret, hock, 
moselle, chablis, or sauterne. A small quantity of 
good dry sherry suits some gouty patients very well. 
A little brandy, well diluted, often agrees better 
than any other kind of alcoholic liquor ; in other 
cases whisky or gin answers best. Whatever stimu- 
lant is selected, it should only be taken at meal- 
times. Persons who are distinctly gouty should 
avoid excess on every occasion ; and even if they do 
not invariably abstain from alcohol, they may find 
it beneficial to do so for limited periods, especially 
if there is a tendency to the development of gouty 
symptoms. It may be mentioned here that the 
treatment of selected cases of gout by an exclusive 
meat-diet, with an abundance of hot water, has been 
advocated. 

(i:) General hygiene , — Sedentary habits must be 
combated, whether due to occupation or indolence ; 
and it must be insisted upon that a due amount 
of outdoor exercise is taken daily, although pro- 
longed exertion, tending to cause fatigue and ex- 
haustion, must be avoided. Walking and horse- 
exercise are highly beneficial, especially in the case 
of those who live rather too freely. Even carriage 
exercise is useful, so that the patient may have the 
benefit of the fresh air. For those who cannot 
have much regular exercise, cycling, lawn-tennis, 
fencing or single-stick, golf, and the like may be 
serviceable. As bearing upon the prevention of an 
acute fit of gout, it is an undoubted fact that some 
individuals who are subject to the disease seem to 
be able to ward it off by walking, riding, or adopting 
some other form of prolonged and violent exercise 
on the first intimation of a threatened attack. Gouty 
persons should rise early in the morning and avoid 
late hours. They should be relieved from excessive 
mental labour, or any great strain upon the mental 
faculties, but especially from worry and anxiety of 
all kinds. Attention must be paid to the cutaneous 
functions, the surface of the body being also pro- 
tected from the injurious effects of cold. Warm 
clothing should be worn, in keeping with the 
weather, and those who can bear it should wear 
flannel next the skin. With regard to baths, many 
gouty persons are decidedly the better for using a 
cold or tepid bath every morning, followed by 
energetic friction ; in other cases the employment 
of the warm bath at intervals, or of the Turkish 
bath, answers best. A course of treatment in a 
hydropathic establishment from time to time, under 
due medical supervision, is sometimes decidedly 
beneficial. Climate demands attention, whenever 
the circumstances of the patient allow a choice to 
be m^e. It may be advisable for gouty subjects 
to reside permanently in some warm and equable 
climate, or at any rate during the winter and early 
spring. In this way attacks may often be warded 
off, and the disease thus prevented ^fropi making 
prepress. Those who are obliged to remain in 
England during the inclement seasons should avoid 
exposure to wet and cold, as well as sudden change.^ 
of tempicrature, and nightrair, The bedroqm, should 
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be warm and well ventilated ; and m cold weather 
It IS desirable to keetr a fire burning during the 
night. Unduly heated and badly ventilated rooms, 
as well as crowded places of public resort, must be 
avoided 

{d) Medicinal treatment — There can be no doubt 
but that the judicious use of certain medicines may 
assist materially in warding off or mitigating the 
gouty condition, and in preventing the occurrence 
of acute paroxysms The digestive functions 
demand particular attention, and medicines which 
help these functions are often of the greatest service, 
if required A course of alkalis or acids, according 
to the indications in each case, may prove most 
serviceable, combined with some simple bitter in- 
fusion or tincture, but acids must be employed with 
caution. Salts of potassium and lithium are used for 
special purposes in gout, but how they act is a matter 
of controversy, and cannot be discussed here. The 
bicarbonate of potassium, carbonate of lithium, or the 
citrates are the best salts to administer They should 
be taken well diluted, and on an empty stomach 
Magnesia or its carbonate may be given with advan- 
tage if there is much acidity, and if the bowels are 
habitually constipated Saline aperients are often 
of great service, and they may be usefully adminis- 
tered in small doses, freely diluted, and regularly 
repeated, in order that they may act on the kidneys 
In many cases other aperients may be employed 
at intervals with advantage, but strong purgatives 
must be used with particular caution An occasional 
dose of blue-pill, calomel, or other cholagogues 
may be decidedly beneficial 

(tf) Mineral waters and baths — Certain mineral 
waters are of great value in the treatment of the gouty 
diathesis, when employed under proper medical 
supervision, and patients will often use them when 
they will not undergo a course of regular medicinal 
treatment ; while the water thus taken internally is 
Itself of service Space will not permit any lengthy 
discussion of this subject here, and it must suffice 
to mention that the kind of mineral water that 
suits one patient may be highly injurious to another. 
These waters are employed both internally and in 
the form of baths Those chiefly used in gouty 
conditions are the waters of Bath, Buxton, Chelten- 
ham, Clifton, Harrogate, Leamington, Malvern, 
Woodhall Spa, and Droitwich, in England , 
Strathpeffer and Moffat in Scotland , Llandrindod, 
Llangammarch, and Llanwrtyd in Wales ; Lisdoon- 
4 vama and Lucan in Ireland ; and Carlsbad, Marien- 
bad, Vichy, Wiesbaden, Baden-Baden, Ems, Royat, 
Aix-la-Chapelle, Aix-les-Bains, Evian-les-Bains, 
Contrex^ville, Dax, La Bourboule, Luchon, 
Kreuznach, Nauheim, Ischl, Friedrichshall, Hun- 
yadi Jdnos, Pullna, Schlangenbad, Tephtz, Seidhtz, 
Homburg, Kissmgen, Rubmat, Wildbad, Rs^tz, 
Gastein, Elster, Tarasp, Apolhnaris, and other 
continental waters Some of these may be taken 
regularly or at intervals, for the purposes which 
they respectively fulfil ; or, if circumstances permit, 
a systematic course of treatment from time to time, 
at certain of the places mentioned, may be recom- 
mended See Mineral Wat ees 
2 T reatment of Aoute Gout —When a fit 
of acute articular gout sets in, our objects should be 
to shorten the attack ; to restore the affected parts 
as nearly as possible to their normal condition ; and 
to relieve symptoms. In the first place, particular 
attention must be paid to the dnt The i^iiQ should 
be to make this as low as jis c'ofiipatrble with the 


condition of the patient, especially if the fit is of a 
very acute type. In youn^ and strong patients the 
diet should at first consist of milk, fiirinaceous 
articles, and abundance of water, barley-water, 
or toast-and-water. Those who are advanced in 
years, weak, or broken-down in health, or who have 
long suffered from gout, require a more nutntiovs 
diet, but it should be easily digestible, consisting of 
beef tea and good soups, milk, and eggs beaten up, 
the quantities being regulated by the requirements 
of each case As the symptoms subside, the food 
should be gradually improved, white fish, fowl, and 
meat being allowed in succession, but m stnct 
moderation. If possible all kinds of alcoholic 
stimulants should be interdicted, but it may not be 
judicious to cut them off entirely in some cases, 
either on account of the previous habits or present 
condition of the patient, and then it is best to give 
a definite quantity of brandy or whisky, well diluted, 
with the food For those who cannot take spints, 
a little good hock or sauterne answers well. 
Under exceptional circumstances the writer has 
given a moderate quantity of good champagne even 
in acute gout with decided advantage 

As regards medicinal agents, colchicum has long 
held a most prominent place in the treatment of 
acute gout, and is commonly regarded as a specific. 
There can be no doubt as to the influence of this 
drug m relieving the symptoms and shortening the 
paroxysm of gout Its effects must be watched, 
however, for it does not agree in every case It has 
been alleged that colchicum renders the patient 
more liable to subsequent attacks of gout, but for 
this notion there does not seem to be any real 
foundation The tincture or wine of colchicum 
may be given in doses of ten to twenty or even 
twenty-five minims every four or six hours, and 
either of these preparations may be combmed with 
the citrate or bicarbonate of potassium or with a salt 
of lithium. Garrod considers that guaiacum, though 
less potent than colchicum, has considerable power 
in relieving gouty inflammation and may be given 
when fever is absent 

Salicylates, especially salicylate of sodium, have 
been much recommended m the treatment of acute 
gout, and may sometimes be advantageously combmed 
with the agents just mentioned. They certainly have 
proved useful in the writer’s experience. Another 
class of drugs employed are phenazone, acetanilide, 
and allied agents, but they are not to be recom- 
mended A group of remedies, much advocated of 
recent years on account of their remarkable solvent 
powers over uric acid outside the body, consists of 
piperazine, lysidine, lycetol, arid allied agents They 
have, however, by no means fulfilled the expectations 
formed with regard to them in the treatment of 
gout, and in the writer’s experience, as well as in 
that of many other observers, have signally 'fiuled. 
Among special treatments mhalabon of oxygen has 
been advocated in the treatment of acute gout. 

It is neOessary to keep the bowels acting freely 
by means of suitable aTCnents, and salme purgatives 
are of considerable vsuue for this purpose. Oihor 
aperients, such as compound rhubarb pill, colo*. 
cynth, resin or tincture of podophyllum, calomel or 
blue-pill, may be employed 19 appropriate 
Diluents may be given freely, in oi^er to promotO 
the action of the kidneys ; and the cuUneoiis 
functions appear to be defective, ^some mila di^ 
phofetic maf be admmistei^i. or \i may even 
be desirablO to employ the hot-air or vapottr<^beth. 
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Medicines maybe needed for the relief of syowtoms, 
especially pain an4 sleeplessness, whicn iWer’s 
powder or other preprations of opium, belladonna, 
chloral hydrate, suj phonal, or Wmides may be 
indicated, but they must be used with discretion. 
In ver^ severe cases the hypodermic injection of 
morphine is of much service. 

Xical treatmnt. — The affected parts in acute 
gout should be kept entirely at rest, and placed in 
a comfortable position, supported by pillows, and 
either horizontal or elevate, according to the feel- 
ings of the patient. In ordinary cases it is su6Gicient 
to wrap up the joints in flannel, or to surround 
them with cotton-wool completely covered with 
oil-silk or gutta-percha sheeting, according to 
Garrod’s method. If the pain is considerable, 
other local applications might be used, of which 
most efficient are warm fomentations, to which tinc- 
ture of opium or belladonna may be added, poppy- 
fomentations, lead-and-opium lotion, localised 
steaming, belladonna liniment, tincture of aconite, 
or a solution containing morphine and atropine. 
Some practitioners prefer eva^rating lotions con- 
taining alcohol, ether, or chloroform ; others 
warm-water compresses. A blister in the neigh- 
bourhood of a gouty joint may be of service, if the 
attack be asthenic, and also should effusion or much 
stiffness persist. During recovery, benefit may be 
derived from careful friction with some stimulating 
liniment, application of iodine, shampooing, gentle 
passive movements, douching with salt and water, 
or the application of a light bandage or elastic 
support, should there be a tendency to permanent 
thickening and stiffness, or to oedema and enlarge- 
ment of the veins. 

Cases of acute articular gout have been success- 
fully treated by the Tallerman hot-air baths, and 
th<^ are certainly worthy of more extensive trial. 
It is affirmed that subacute gout has been treated 
successfully by massage and galvanism combined. 

The acute forms of irre^ilar goiU must be treated 
accordii^ to their nature, and here it must suffice to 
offer a few general remarks on the subject. If 
serious internal symptoms arise, which are distinctly 
of a gouty nature, and especially if they occur 
as retrocedent phenomena, it is important to try to 
excite inflammation in the joints, by means of local 
heat, friction, and sinapisms. Colchicum may be 
of service in the non-articular, as well as in the 
articular form of gout. In painful affections opium 
or other anodynes are called for; and frequently 
the administration of alcohol and other stimulants 
is indicated, with an^spasmodics, such as ammonia, 
ethers, camphor, musk, or belladonna, especially 
when the stomach or heart is affected. In con- 
ditions attended with signs of much depression 
or collapse, external heat may be applied over 
the body, or sin^isms to the Hmbs and over the 
cardiac regiom In the treatment of inflammatory 
diseases associated with gout much care is required, 
especially in resorting to depletory measures. 

3. Treatment of Chronic Gout.— When 
gout becomes an established chronic disease, the 
same general rules of treatment are to be observed 
US in the prevention or attempted cure of the com- 
Similar medicinal remedies are also ip- 
oicated, Uthium-salts being particularly valuable, 
may even aid in removing gouty deposits ; 
be added to the list, whic^ ace 
eMn dinerent cases. Colchicum is often ^ 
imke, tUken habitually or firom time to 


time, in the form of the extract at night, or a few 
minims of the tincture or wine two or three times 
a day, combined with other medicines. Among 
the many therapeutic agents recommended in the 
treatment of chronic gout under different circum- 
stances may be mentioned benzoic acid or benzoate 
of ammonium, phosphate of ammonium or of sodium, 
iodide of potassium, bromide of potassium, carbonate 
of aluminium, lime-juice, guaiacum, ammoniacum, 
and tonics, especially quinine, tincture or infusion 
of cinchona, ferruginous preparations, and arsenic. 
Undoubtedly most of these are of use in appropriate 
cases of chronic gout, to serve their special purposes, 
but they must be used judiciously, especially iron. 
Garrod strongly advocates the administration of 
guaiacum in chronic gout, and for the purpose 
of averting acute attacks. If it causes intestinal 
irritation, he gives serpentary as a substitute. 
Symptoms connected with various organs frequently 
call for attention, and must be treated by appro- 
priate remedies. Should diarrhoea set in, it must 
not be hastily arrested, as this may be a mode 
of relief to the system. With regard to the local 
conditions in chronic gout, the prolonged use of 
some of the mineral waters previously mentioned, 
both internally and in the form of baths, such 
as those of Aix-la-Chapelle, Aix-les-Bains, Hom- 
biirg, and Baden-Baden, or definite treatment 
in various spas, not forgetting Droitwich in this 
country, may succeed in removing to some extent 
deposits of urates, and in diminishing stiffness and 
thickening of joints. For these purposes local 
measures may also be of service provided the 
morbid changes are not too far advanced, namely, 
occasional blistering or application of iodine ; the 
prolonged use of wet bandages ; friction with lini- 
ments ; shampooing and passive movements ; or 
systematic compression by means of some non- 
irritating plaster. Solutions of alkalis or alkaline 
carbonates, and especially of carbonate of lithium, 
have been kept applied to gouty joints and other 
parts for a long time, under the belief that deposits 
of urates may be thus dissolved. Massage, elec- 
tricity, and the modem hot-air treatment have 
their advocates. Superficial uratic deposits should 
not be interfered with unless they become 
troublesome, when it may be desirable to 
puncture the skin and let the contents out. The 
propriety of removing large masses by operation 
may come up for consideration, but this should 
only be attempted if there is every probability that 
th^ can be entirely removed without any serious 
difficulty, and if the patient is in a fit state for the 
operation. When abscesses or ulcers form, they 
come under the treatment of the surgeon ; but it 
may be observed that sjmple aseptic dressings 
usually answer best in these cases, and they may 
sometimes be advantageously dressed with a solution 
of carbonate of potassium or lithium. Under any 
treatment it is by no means an easy matter to 
induce lesions of this kind to heal in cases of 
chronic gout. 

The treatment of the various chronic organic 
diseases which are liable to arise in the course 
of gout must always be kept in mind, but the reader 
is r^erred to other appropriate articles for a 
considert^tton of this part of the suIm^. 

Frederick T. Roberts. 

GRAiR-fQISONINQ.-^SiM ACTXNOMYCOSU; 
Ergotism : and Pbllauua. 
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GRAM’S STAIN for BACTERIA.— i’w Bac- 
teria, p. 132 

GRAND MAL (Fr ) — A term applied to epilepy 
when it assumes the form of a severe convulsive 
attack See Epilepsy 

GRANULAR DEGENERATION.— Dege- 
neration 

GRANULAR KIDNEY. — A morbid condition of 
the kidney, in which this organ is the seat of fibroid 
change, and as a result becomes contracted, hard, 
and granular See Kidneys 

GRANULATION {^anulunty a little grain) — 
The term ‘ granulations ’ is applied to small vascular 
prominences, consisting of embryonic tissue, grow- 
ing on the surface of wounds or healing ulcers, by 
which the reparative process is carried on — whence 
the expression ‘ healing by granulation ’ See 
Wounds, Healing of 

GRAVEL — Definition — The deposit in and 
escape from the urinary passages of gntty particles 

Varieties — Gravel may be composed of(i)uric 
acid and its compounds , (2) oxalate of lime ; 
(3) phosphate of lime j or (4) the triple phosphate of 
ammonium and magnesium By far the most common 
form of gravel is uric acid This, owing chiefly to 
Its great insolubility, is frequently deposited in the 
kidney and bladder, and is seen in the newly passed 
urine m the form of the well-known reddish-brown 
crystals, often descnbed as resembling grains of 
cayenne-pepper The supernatant urine is generally 
clear, rather dark in colour, and ot a distinctly acid 
reaction See OxALic-AciD Diathesis , Phos- 
PHATic Diathesis ; and Uric-Acid Diathesis 

Symptoms — The passage of urtc-actd crystals or 
gravel frequently causes no subjective S5nnptoms, and 
IS consistent with perfect health Sometimes, how- 
ever, It gives rise to, or is accompanied by, both 
general and local disturbance of function. The 
general symptoms are those of dyspepsia Locally, 
there is dull aching in the lumbar region, not in- 
creased by movement , frequent micturition ; a sense 
of heat and irntation at the neck of the bladder and 
along the urethra, especially dunng and after void- 
ing water , and sometimes the appearance of a feint 
cloud of mucus or a slight tinge of blood in the 
urine. 

Treatment — From what has been said, it 
fqllows that the most important points in the treat- 
ment of gravel are strict limitation as to the quantity 


of food ; the avoidance of highly seasoned, verynch, 
or sweet dishes ; the preference for vegetable rather 
than for animal food ; abundant exercise in country 
air ; and abstention from or the very sparing use of 
alcoholic liquors Medianally there may be given 
diuretics to increase the quantity of the unne, and 
facilitate the escape of gravel ; pure water, alkalis, 
and alkahne waters freely diluted, to prevent the 
precipitation of uric acid ; and saline aperients and 
saline waters, to promote digestion, and assist in 
ensuring the free action of the liver and alimentary 
canal Concreiions W. Cadge 

GRAVES’8 DISEASE — See Exophthalmic 
Goitre 

GREEN SICKNESS — A popular synonym for 
chlorosis, applied on account of the greenish colour 
of the skin sometimes present in that disease See 
Chlorosis 

GRINDERS' ROT ^See Pneumoconiosis 

G R I P P E ( Fr. ). — A French synonym for influenza. 
See Influenza 

GROWTH, Disorders of. — See Atrophy ; 
Hypertrophy, and Monstrosities 

GRUTUM . — See Milium 

GUINEA-WORM —See Entozoa. 

GUMBOIL — See Mouth, Diseases of 

GUMMA (Lat , gum) — A growth occurring m 
syphilis, so named on account of its supposed resem- 
blance to gum See Syphilis 

GUMS, Diseases of,— See Mouth, Diseases of 

GURGLING. — A physical sign heard on auscul- 
tation of the chest or abdomen m certain conditions, 
due to the movement of gas and fluid within a cavity, 
whether normal or abnormal A gurgling sensation 
may also be felt at times m the intestines, as over 
the caecum in typhoid fever. See Physical Semi- 
nation 

GUTTA ROSEA (futtUf a drop ; rosea^ rosy) — 
A synonym for acne rosacea See Acne Rosacea 

GYM N ASTICS {yvfiv 6 s, naked) — Exercise. 

GYNECOLOGY (ywi^, a woman ; and X^oj, a 
word) — This term signifies the study of the diseases 
peculiar to women. See Uterus , Ovaries ; 
Fallopian Tubes ; Menses ; &c. 
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HABITS —Synon • Drug-habits. — DpiNi- 
TiON. — The conditions produced by the continuous 
self-adixunistration of certain drugs on account of 
the pleasurable sensations at first produced by them. 
After a time the drug is continued not so much in 
order to obtain its pleasurable effects, which become 
less and less marked, as to avoid the depression 
and unpleasant sense of want which follow its 
discontinuance. 


The following * habits ' will be considered i 
Arsemc ; Cannabis Indica ; Chloral Hydrate ; CUo* 
reform ; Cocaine ; Ether ; Morphine ; and Paralde- 
hyde For Suiphonal, Trional, and AnUpjmiie see 
Sulphonausm. 

Arsen lo-hablt. — Excepting in the arsenic mines 
of Cornwall the dn^ is not often taken in this 
country as a habit m other cases the habit gene- 
rally originates during the treatment of some sldn- 
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4iiTection or other chronic disorder. In Styria whole 
families take arsenic' to counteract the fatigue of 
mountain*climbing. 

Habitues will take four to eight grains or more for a 
•dose without ill-effects, while these are brought on by 
minute doses in other persons. Among those who 
can take the drug witn impunity the effects pro- 
•duced are exhilaration without intoxication, a sallow, 
waxlike complexion, and some depression in the 
interval between the doses. For tne symptoms of 
-dhronic arsenical poisoning see p. 99. 

Treatment.— In mild cases, and when the drug 
has not been taken for any length of time, it should 
l>e at once withdrawn ; but in old-standing cases 
the dose should be gradually reduced ; for a fatal 
issue has followed the sudden discontinuance of the 
•drug. 

Cannabis Indica-habit. — This drug is largely 
used in India, Egypt, and other Eastern countries. 
It is chewed, smoked, and taken with alcoholic 
liquors. The preparations of the drug used are 
Bhang, Haschisch, and Ganji. 

When symptoms arise they take the form of 
•dysi^eptic troubles, anaemia, wasting, and mental 
enfeeblement, and may terminate in chronic insanity 
4ind death. 

The treatment is conducted on the same principles 
^ in the case of the Morphine-habit (p. 61 1). 

Chloral-Hydrate habit. — This is commenced 
almost invariably on account of insomnia, and 
•continued in order that sleep may be obtained and 
the physical distress caused by the discontinuance 
•of the drug avoided. The dose is a matter of 
idiosyncrasy. Some can take forty grains or more 
nightly without ill -effect ; others are highly sus- 
ceptible to the action of the drug. The amount 
taken is not as a rule continually progressive. The 
largest recorded daily dose was 300 grains. 

Symptoms. — There is produced a dull, apathetic, 
listless condition, with intellectual fogginess, feeble 
will-power, and a muddled mental state, some- 
times with hallucinations. The heart’s action be- 
comes feeble ; the pulse rapid, weak, and soft ; 
and the extremities cold. Digestive troubles and 
<lyspnoea are complained of. There is muscular 
weakness, chiefly affecting the lower extremities, 
which may proceed to such an extreme degree that 
a condition resembling paraplegia may be produced. 
As a result of the vasomotor disturbance the skin is 
liable to urticaria, diffuse inflammatory erythema, 
and bullous eruptions ; ulceration of the nails may 
•occur. Albuminuria and a spurious glycosuria may 
be found (see Glycuronic Acid). If the drug be 
suddenly discontinued there is not the same amount 
of depression as is produced by a sudden cessation 
•of the Cocaine- or the Morphine-habit ; but in a 
case with well-marked symptoms the sufferings 
endured from sudden inhibition of the drug are 
severe. 

The Prognosis is more favourable than in the 
Cocaine- or the Morphine-habit. 

Treatment.— The patient should be placed in 
bed in a warm room. The drug should be reduced 
rapidly, and alt(^ether abandoned in less than a 
week. In a mild' case immediate withdrawal can 
be practised. If cardiac tonics are needed, strych- 
nine, digitalis, or sparteine may be given in ordinary 
doses. iUcohol should ^not be employed ; for, 
although it is usually taken by those who have the 
floral-hydrate habit, it is not well borne, and may 
produce dangerous depression. Hot coffee should 


be given freely; and caffeine, with or with- 
out phenacetin or antipyrine, will be found of ser- 
vice for the headaches, neuralmas, and flushes that 
may distress the patient. Massage and the hot 
pack will assist in combating insomnia, and a change 
of scene and air will be beneficial. 

Chioroform-habit. — Chloroform may be in- 
haled for pain or out of curiosity. The dose is 
generally unknown, the amount being rarely mea- 
sured. A pint a day has been used. Fatal termi- 
nation from an overdose is not uncommon. 

Symptoms. — The effects produced by the drug 
are at first everything that is delightful. A series 
of brilliant images and gorgeous pictures fill the 
imagination, each vision more beautiful than the last. 
After a time the pleasurable sensations fail to appear, 
and the victim experiences nothing but terrible 
nightmares. The general symptoms are nausea, 
flatulence, diarrhoea, enfeeblement of the heart, 
coldness of the extremities, and other conditions due 
to sluggish circulation and lowered vitality, together 
with mental anxiety and nervous depression. 

Treatment. — This should be similar to that 
adopted for the chloral -hydrate habit ; but the 
chloroform should be stopped at once. 

Cocaine-habit. — Cocaine is taken as snuff, in 
wine, hypodermically, or by mouth to ease pain 
and distress, and to allay hunger and fatigue ; the 
drug is continued at first for pleasure, and later 
because the unappeased desire causes suffering. 
Among the cases which have come under the notice 
of the writer the daily dose ranged from 5 to 50 
grains. A daily dose of 90 gr. has been recorded. 

Symptoms. — At first the effects are wholly agree- 
able. They consist of a rapid relief from pain and 
worries, a sense of elation, new life, vigour, and 
increased mental power ; but the mental and bodily 
collapse supervenes far more speedily than in 
addiction to morphine. 

A little later, the main symptoms are loss of 
weight, dyspepsia, anorexia — though occasionally 
the appetite is ravenous — constipation, restlessness, 
a peculiar inability to attend for more than a few 
minutes at a time to any one occupation, and talka- 
tiveness, which, together with dilatation, and in- 
sensitiveness of the pupils, follows on a full dose. 
Sleeplessness and intense depression occur if the 
accustomed dose is not obtainable. 

Later on, after a full dose, there will still be 
intellectual exaltation, brilliancy of discourse, and 
a loss of the sense of time, followed shortly by a 
dull, moody, dissatisfied, and limp mental condi- 
tion — symptoms indicating the evanescent character 
of the intoxication. To escape the recurrence of the 
depression the drug is taken more frequently ; and 
in a few months symptoms of profound degenera- 
tion and debility will appear. The face becomes 
cadaveric, the eyes sunken, the body wasted ; there 
is trembling, nervousness, and insomnia; the 
memory is deficient, and there may be distressing 
attacks of dyspnoea and palpitation, noises in the 
ears, hallucinations, muscular twitchings, tonic or 
clonic spasms, or even epileptiform convulsions which 
may prove fatal. Impotence is the rule, but it may 
be accompanied by easily roused sexual excitement. 
Albuininuria may be present. There is itching of 
the skin, and the sufferer may lacerate his skin not 
only on account of the irritation, but to try to rid 
himself of insects (the * Cocaine bug,’ as it is 
termed in America) which he Ikncies are crawling 
about his skin. A stage is sometimes reached when 
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there is a fear of being alone, yet a distrust of all 
companions ; and a melancholic or maniacal con* 
<iition may anse, which mav continue for some 
time after the drug has been abandoned. 

When the cocaine-habit is suspected, the body 
should be examined for needle*marks and abscess- 
«cars, which are similar to those found in morphine- 
habitues. A stage of want can be producea in a 
few hours, as advised under the morphine-habit, 
*nd the urine can be analysed for cocaine. 

Prognosis — Cocaine, being the more attractive 
drug, is not so readily given up as morphine, but 
the conditions affecting the prognosis are identical. 

Treatment — The reduction of the daily dose 
^should be spread over 2 to 20 days, according to 
the symptoms and the severity of the case Bromides 
may be given on lines laid down under ‘ Morphine- 
habit ’ Strychnine should be given as hypnotics, 
morphine and paraldehyde are useful For de- 
tailed treatment, the restlessness, neuralgias, and 
•other symptoms, see * Morphine-habit ’ 

Ether-habit —Ether prepared from methylated 
spirit is generally used The habit is met with in 
the north of Ireland A dose i to 4 drachms or 
more is taken neat, preceded and followed by a 
draught of water 

Symptoms — Intoxication of a quarrelsome type 
rapidly appears , coma and subsequent sobriety 
follow, all in a period of about 2 hours The pro- 
cess can be, and often is, repeated several times 
•during one day As a rule there are no ill-effects 
Jn chronic cases the symptoms are similar to those 
produced by chronic alcoholism 

The treatment is the same as that for Alcoholism 
•<see p 42) 

Morphme-habit — Synon Morphinomama ; 
“Opium-habit ; Fr Morphtnonianie ; Ger Mor- 
phiumsucht 

The habit of taking morphine or opium is usually 
•commenced for the relief of pain or insomnia 
Opium-smoking is due to curiosity or the example of 
others Laudanum -drinking is sometimes resorted 
to as an antidote to ague or rheumatism The 
dose of morphine partaken of vanes from i to 
100 grains daily ; of solid opium to over 100 grains 
daily One pint of laudanum has been known to 
be taken daily 

Symptoms — The symptoms vary according to 
idiosyncrasy no apparent ill-effects occur in some 
persons who take large doses for a length of time ; 
in others, pronounced effects arise in a few weeks or 
months 

The face becomes pale or sallow , there is a 
peculiar aged appearance and greyness ; the features 
are pinched and the figure bent , while emaciation 
and general aspect suggest malignant cachexia. 
The pupils are contracted after a dose in the stage 
of want they may appear normal, dilated, or un- 
equal, with defective accommodation The con- 
junctivae are at times congested, and the eyes sunken 
and glassy, with a dreamy, ‘ far-away * expression. 
After a large dose there may be huskiness of voice. 
The teeth become loose and decayed. The hair 
becomes grey and falls off. Although at first, and 
especially after a dose, there is increased mental 
activity and intellectual brilliancy, the memory 
becomes impaired, particularly for recent events. 
The appetite is at one -time insatiable, at another 
absent Constipation is the rule, but diarrhoea and 
a chronic dysenteric condition may arise, especially 
in the stage of want Sexual de^ is at first in- 


creased, later absent. In females there is amenor- 
rhoea : the pregnant woman is liable to abort The 
vinle power and the menstrual flow usually reappear 
shortly after the drug has been discontinued Al- 
buminuna may be present and may continue many 
weeks after the drug has been discontinued 

Sleep IS fitful and uncertain. Lassitude and rest- 
lessness alternate with wakefulness and activity. 
Neuralgias occur, and a condition resembling a^e 
may be expenenced Moral as well as p%sical 
degeneration ensues. The truthful, upnght man 
may become unreliable and utterly untruthfel In- 
deed, the untruthfulness of drug-inebnates generally 
is proverbial There may be hallucinations and de- 
lusions, and a state resembling petit mat may arise, 
during which criminal acts may be performed 
Apart from this condition, it is not unusual for resort 
to be had to lying, cheating, and stealing, if the 
drug be otherwise unobtainable. As an aid to 
diagnosis the body should be examined for needle- 
marks (indurated and often discoloured patches, 
mostly circular), which, in old-standing cases of 
hypodermic injection, will cover the bcSy. Scars 
of abscesses of various shapes will probably be found 
in chronic cases These latter are not nearly so 
frequently found among patients who employ mor- 
phine in some form which requires warming before 
use. If this examination be not permitted, a stage 
of want may perhaps be brought about by keeping 
watch on the patient’s movements for a few hours, 
and by stopping all possible channels of supply ; 
but the watcher must be acutely observant, as the 
majority of drug-takers resort to innumerable de- 
vices to keep their habit secret and to guard against 
deprivation. The unne may be examined by the 
lodic-acid test Morphine may be found in the 
unne 5 to 8 days after the dru^ has been discon- 
tinued , if found after this time it is certain that the 
tient is still taking the drug Morphine may also 
found in the faeces In cases where the drug 
is not being taken by the mouth or hypodermi- 
cally It may be smoked in an ordinary tobacco- 
pipe or mixed up with tobacco in a cigarette, or 
introduced per rectum See Urine, morbid condi- 
tions of 

The symptoms of sudden withdrawal indicate the 
intensity of the suffering A stage of want is 
evinced by extreme restlessness, neuralgia and in- 
somnia If the withdrawal be continued, the 
secreting glands become abnormally active as shown 
by running at the eyes and nose, gastritis, diarrhoea, 
vomiting, cramps, and excruciating pains. 

In 6 to 12 hours a condition resembling dehnum 
tremens with hallucinations may anse, or even an 
acutely maniacal state which may persist for 48 
hours Sudden collapse and death have been known 
to occur. 

Prognosis. — The longer the drug-habit has 
lasted the more likeliho^ is there of a relapse. 
The daily amount of drug taken does not affect the 
ultimate result j the habit of short duration and large 
dose IS more curable than that of long duration and 
small dose. 

If the cause of the onginal habit be not removed, 
or if it subsequently return, it is probable that the 
habit will also be resumed 

Treatment.— The aim of treatment should be 
to reduce the drug rapidly and with as little suffering 
to the patient as p^ble. As tmtmduUe with’ 
drawai entails violent suffenng, some danger, a 
tedious convalescence, and results no more satb- 
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factory than those obtained by less heroic methods, 
this plan should only be employed for mild cases, in 
the young and strong, where the daily amount (if 
injected) is less than 5 grains. 

Rapid withdrawal is advocated by Mattison of 
New York, and is an excellent procedure. Briefly, 
it is carried out as follows : with or without previous 
administration of bromides, reduce the morphine at 
once to or of the usual daily allowance, and in 
every case administer the drug by the mouth. 
Give bromide of sodium (30 grains) twice daily. 
Each day increase the daily doses of bromide by 
20 grains, until on the ninth day two doses of 
100 grains each are given. Gradually lessen the 
opiate till on the eighth to the tenth day it is en- 
tirely abandoned. (Jn the day its regular use is 
discontinued, give at night ^ of former (i.e. before 
treatment commenced) entire daily amount of 
morphine, on the next night ^ of this dose, and on 
the following night | of the first night’s dose. With 
each of these doses give a maximum dose of bromide. 
Twenty-four hours after the last dose of opiate, put 
patient in bed and keep him there two to four days. 
Any other symptoms must be treated as they arise. 
A subsequent dose or two of morphine (by the 
mouth) may be required for insomnia if other re- 
medies fail. The treatment must to some extent 
vary with each case. The writer has sometimes 
employed for larger doses of bromide with advan- 
tage. 

The method^ extending over weeks or months, 

may be employed if, owing to o^anic disease, rapid 
reduction of the opiate is considered unsuitable. 
Oscar Jennings of Paris has demonstrated with the 
aid of sph)^pmc^aphic pulse-tracings that digitalis, 
sparteine, and trinitrin have a very similar effect on 
the pulse of a morphine-habitu^ to that brought 
about by a dose of morphine. At the commence- 
ment of the treatment he reduces morphine by 
about ^ of the customary daily quantity, and then 
by I grain or less each day. He gives digitalis as 
soon as the heart becomes slug^sh. When a daily 
dose of about 2 grains of mo^iine is reached, for 
every sixth of a grain reduced (in the case of syringe- 
users), double t^t quantity is given by the mouth 
or rectum. By this means the syringe is shortly 
abandoned. The internal doses are then gradually 
reduced to zero. 

Whatever method is adopted, it will be found 
almost impossible to keep sadsfoctory control over 
a patient in his own house, and if this be attempted, 
the result is generally discouraging to the medical 
attendant, the patient, and the friends. Wherever 
the treatment M carried out, the attendants must be 
ever on the alert a^nst deception. 

Every patient who wishes to be cured of his habit 
must be prepared to endure some suffering. Hare 
truly says, * When a patient goes through the with- 
drawal without suffering, you need not flatter your- 
self that it is on account of your treatment ; it is 
because he has a secret supply of his drug.’ We 
must therefore expect to be called on to minister 
to a variety of ailments, the chief among which will 
be restlessness, insomnia, neuralgias, and digestive 
troubles. For restlessness the hammock, as first 
recommended by Jennings, is useful ; for the in- 
somnia and neuralgias various remedies are required. 
Both in the morphine- and the cocaine-halnt, in the 
early stages of treatment, chloral-hydrate is apt to 
produce excitement inst<^ of repose. It can be 
lisud in the later stages. Hot-ahr baths, massage, 


and electricity will be at times beneficial for all the 
above symntoms. For digestive troubles soda and 
bismuth, rhubarb and s(^a, capsicum, hot-water 
enemata, hot fomentations, and especially milk- 
diet will be found of service. If stimulants are 
required, caffeine, kola, and ammonia should be 
employed — not alcohol. The writer has never 
found it necessary to administer alcohol to any case 
of drug-habit. Too often the drug-inebriate has 
been an alcohol-inebriate, and in any case he is 
readily converted into one. Every drug-patient 
should be warned against the use of alcohol. 
Tonics, especially strychnine, quinine, and iron, will 
be required. A sea-voyage under supervision, and 
perhaps a prolonged rest from all work, may be in- 
dicated when active treatment is suspended. 

Paraldehyde-habit.— Employ^ for insomnia 
and continued on account of the sleeplessness and 
depression which may follow the disuse of the 
drug. The dose taken after several months’ habit 
varies from one to six ounces daily. 

Symptoms. — The principal symptoms are loss 
of flesh, digestive troubles, the odour of the drug in 
the breath, palpitation and irregularity of heart, 
muscular tremors and inco-ordination, and in- 
somnia. A condition resembling delirium tremens 
may be present. 

Treatment. — This consists in the immediate 
withdrawal of the drug. Sleep must, however, be 
secured. For this purpose, bromide of potassium 
should be given freely. Five drachms or more 
may be required before bed -time. At bed -time 
chloral hydrate should be given in a 20- to 25 grain 
dose, followed, if required, by a smaller dose three 
hours later with a drachm of bromide of potassium. 
Sp. Ammon. Aromat. in 2-drachm doses should 
be given with each large dose of bromide, and 
two or three times during the night if the patient 
wakes and requires a stimulant. On the following 
day bromide of potassium may be required in 10- 
fo 20-grain doses with Sp. Ammon. Aromat. 5SS. 
every two hours ; and perhaps Pot. Brom. 5i-5ij. 
with chloral hydrate at night. Later a tonic treat- 
ment of strychnine and quinine will be required. 
Alcohol should not be given. 

Sulphcnalf Trimal, Antipyrine. — With any of 
these drugs, * habit ’ may arise, and the symptoms 
produced are very similar. See Sulphonalism. 

F. S. D. Hogg. 

HABITS, Personal. — See Personal Health. 

HABIT-SPASM. — See Occupation-Diseases. 

HEMACYTOMETER. — .S^i^ Blood, Examina- 
tion of (p. 150). 

HEMATEMESIS (ol/ia, blood; and I 

vomit). — Synon. : Fr. Himat^mhe ; Ger. BltU^ 
brechen. Vomiting of blood. See Haemor- 
rhage. 

HEMATHIDR08IS (oImO) blood ; and iipwt, 
sweat). — Blood-stained Sweat. See Sudori- 
parous Glands, Disorders of. 

HEMATIN (C,wH^.FeO,). — Hsematin may be 
obtained from red blood-corpuscles by treatment 
with acids or with strong alkalis. 

It is an amorphous dark -brown powder, insoluble 
in water, alcohol, or ether, but readily soluble in 
caustic alkalb, in sulfuric or acetic acids, and in 
chloroform. TTie acid and alkaline solutions each 
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give a characteristic spectrum, A solution gives 
a characteristic absorption-band in the spectrum, 
different from those produced by hsemoglobin It 
forms a green solution when boiled with caustic 
potash. See Spectroscope in Medicine, 

H>EMATI NURIA —See H;emoglobinuria. 

H>EMATOBIUM (aW, blood; 0(os, life).— 
Living in the blood. See Entozoa ; and Malaria. 

HEMATOCELE (at/ia, blood ; and lei/Xv, a 
tumour) - Synon. Fr Himatocile ; Ger Blut- 
geschwuht 

Dei inition — A swelling occasioned by effusion 
of blood into the sac of the tunica vaginalis, or into 
a cyst connected with the testicle 

Etiology and Symptoms — The extravasation 
of blood m hsematocele may take place in a healthy 
state of the parts, or it may succeed or be combined 
with hydrocele In both cases it may be occasioned 
by a blow, or by violent efforts made in straining, 
especially in old persons, or when the blood-vessels 
are diseased It may happen also from the aca- 
dental wound of a vessel in tapping a hydrocele ; 
or, without any such wound, a haematocele may super- 
vene if the walls of the sac are very vascular, and a 
vessel, lacking the pressure of the hydrocele-fluid, 
gives way The blood effused, if small in quantity, 
mixes with the fluid of the hydrocele, and occasions 
slight enlargement without disturbance If it be 
large in quantity, coagula are formed . inflammation 
IS excited in the tunica vaginalis , and plastic exuda- 
tion occurs on its inner surface, sometimes forming 
layers, and rendenng the sac extremely dense and 
firm 

The testicle preserves the same relation to the 
remainder of the tumour as in hydrocele, being 
situated at its posterior part Its position, however, 
is liable to the same alterations which occur in hydro- 
cele, but they are very difficult of detection, owing 
to the great thickening of the parts 

Diagnosis — A haematocele may be distin- 
guu>hed from a hydrocele by the absence of trans- 
parency , the obscure character of the fluctuation ; 
the heavy feel of the tumour when balanced in the 
hand ; the sudden and accidental mode of its occur- 
rence, and the discolouration of the scrotum by 
infiltration with blood In old chronic cases in 
which the tunica vaginalis and its envelopes have 
become much thickened and indurated, the tumour 
possesses so firm a character, and feels so heavy 
and solid, that it is very liable to be mistaken for a 
chronic enlargement of the testicle ; and, more espe- 
cially, for a malignant tumour, with which it is 
sometimes associated The diagnosis is at all times 
difficult, and in some instances cannot be satisffic- 
torily made out by the most experienced hands until 
an incision has been made The records of surgery 
furnish many cases in which castration has been 
performed owing to a mistaken diagnosis In all 
doubtful cases a trocar should be introduced, or, 
better still, an incision should be made before 
any serious operation, such as castration, is under- 
taken. 

Treatment. —When a heematocele succeeds a 
hydrocele, the tinged fluid may be removed by 
tapping, but a radical cure of the hydrocele is now 
•o easily effected, that few patients decline the 
slight risk the operation involves (see Hydrocele). 
Even when inflammation arises, if the sac ba tapped 


and tension removed, and the patient be kept at 
rest, with ice applied to the part, the inflammation 
may subside. When, however, the blood eflused is 
large in quantity, and when the inflammation is acute 
and threatens suppuration, the tumour should at once 
be freely laid open by incision, its contents evacu- 
ated, and the tunica vaginalis reflexa cut away. 
This must be done with care, so as to avoid wound- 
ing the testicle Chronic l^matocele with a very 
thickened sac must be treated in the same way. 
The practitioner must bear in mind that the testicle 
is sometimes situated in front, as in cases of inver- 
sion, and IS then very liable to injury in the 
operation of incision, and even in tapping 

Encysted Heematocele — Encysted hsemato- 
cele impUes an effusion of blood in the sac of an 
encysted hydrocele The treatment is the same as 
that required for ordinary haematocele 

Haematocele of the Cord — Blood may also 
be effused into the areolar tissue of the spermatic 
cord, constituting dtff'used haematocele of the cord : 
or into a cyst in the cord, constituting encysted haema- 
tocele of the cord Such cases are very rare 

In diffused haematocele of the cord which persists 
or threatens to suppurate, incision and drainage may 
be required An encysted haematocele should be 
dissected out and, if necessary, the inguinal canal 
repaired with buned sutures. 

T B Curling C B Lockwood. 

HEMATOCELE, Parenchymatous — ^This 
term has been used to designate an effusion of 
blood into the testicular sul^tance. It is nearly 
always caused by an injury, and is attended by 
acute pain. The withdrawal of the blood by 
means of an aspirator, or trocar and cannula, 
gives relief The blo^ extravasation may also 
take place mto the epididymis. 

C. B IXICKWOOD. 

H>EMATOCELE, Pe\yf\c —See Pelvic H.«- 

MORRHAGE 

H>EM ATO - CH YLU R\^, — See Filari ASis, 

P 544- 

H/EMATOCOLPOS — Pelvic H«mor. 
rhagb 

H^MATOIDIN — This substance is one of the 
forms of iron-free hsematin it occurs naturally as 
rhombic prisms or needles of a red or greenish-red 
colour — a fact which shows that the colour of hae- 
moglobin 15 not dependent on the iron. It is of 
considerable patholc^cal interest, being frequently 
found in old elots, and in the cavities of ruptured 
Graafian follicles It is the cause also of the 
staining so often seen in the neighbourhood of 
extravasations of blood, varying from lemon-yellow 
to reddish-black 

HEMATOMA {aifuxrSuf I fill with blood). — A 
collection of extravasated blood forming a definite 
swelling. The contained blood may have undftN 

f one certain changes. See Cephalha^matomai 
I^EMATOMA AURIS; PbLVIC HiEMORRUAGS } 
and Tumours 

HAEMATOMA AURIS {cdfiwr^m, I fill with 
blood ; aunst of the ear). — SynoK. : The Insane 
Ear ; Fr. OthdmeUem ; Mdmatome A f Oreille d$s 
J/tlnls ; Ger. OlAltmalema 5 OMltdSgesckmteltl tm 
Getsttskreukken, 

DEPiNtTtoN.— An affecdott of the aatide, 
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which occurs almost if not quite exclusively in 
the insane, and consists in the effusion of blo<^ or 
bloody serum between the cartilage and its peri- 
chondrium, to such an extent as to form a distinct 
tumour. 

^Etiology. — In most of the few cases of haema- 
toma auris which have been published to show that 
this disease may occur in the sane, the description 
mven of the patients rather points to their insanity 
Qian otherwise. It is most common in cases of general 
paralysis and mania (acute and chronic), but also 
occurs in melancholia, dementia, and idiocy. It is 
about four times as frequent in men as in women ; 
and more often affects the left: ear than the right. 
Sometimes both ears are affected, but seldom at the 
same time. There would seem to be, in many or 
all of the insane, a morbid condition of the vessels 
car other tissues of the auricle, which predisposes to 
the occurrence of haematoma. If this condition be 
present to a sufficient degree, the disease may 
ame spontaneously ; in other cases a very slight 
injury may be sufficient to cause it ; while in others 
very considerable violence is necessary for its pro- 
duction. 

Symptoms and Course.— The disease first 
makes itself evident by the appearance of a swell- 
ing of about the sire of a horse-bean; this is 
almost always upon the anterior surface of the 
pinna, and usually in the neighbourhood of the 
fossa of the antihelix. The skin over the tumour 
is generally of a reddish or bluish-red colour, but 
may be unaltered at first ; the temperature of the 
ear is sensibly raised ; the swelling is very painful 
and tender ; there is no extravasation of blood from 
the cutaneous vessels ; and the tumour is not 
oedematous. At this stage, the effusion which has 
taken place between the cartilage and its perichon- 
drium consists of dark-red fluid blood. In rare 
cases the swelling does not increase further; the 
inflammatory symptoms subside after about a week ; 
absorption gr^ually takes place ; and only a 
slight thickening remains. More usually the 
tumour increases and may attain the size of a hen’s 
e^ ; it becomes tense, elastic, distinctly fluctua- 
ting, and is often hot and of a bright red colour. 
Its prominent anterior wall, consisting of skin, 
cellular tissue, and perichondrium, is felt to be 
thinner and less resisting than the posterior, which 
contains the ear-cartilage. In certain cases, how- 
ever, owing to the brittle cartilage having split up 
and portions of it having adhered to either wall, 
both walls present irr^^larly alternating characters. 
The time which haematoma takes to attain its 
largest size varies from a week to a month ; it then 
generally involves the whole of the concha, oc- 
cluding the external auditory meatus ; the folds of 
the auricle are lost, with the exception of the helix 
(which appears as a band running round the tumour) 
and the dependent lobule. 'Hie weight of the 
tumour causes the whole car to fell somewhat for- 
wards and outwards. Sometimes, especially in the 
presence of constant or repeated irritation, the 
inflammatory stage may last many weeks, and the 
deformity which always results from the i^ection is 
thereby greatly increased. Unless subjected to 
violence, it very rarely happens that the tumour 
^ens spontaneously, although its tense and in- 
flamed appearance often seems to indicate that such 
an occunrence is imminent If rupture does take 
place, suppuration ensues; portions of cartilage 
come my; the cavity closes very slowly; and 
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great deformity results. The most common course 
is for the inflammatory symptoms gradually to sub- 
side. The anterior wall becomes firmer owing to 
a new deposit of cartilage upon its inner surface ; 
the sense of fluctuation is gradually lost ; and the 
tumour slowly diminishes in size, often yielding a 
somewhat doughy sensation to the touch. Occa- 
sionally, at this stage, some gaseous contents have 
been observed in the cavity. The colour of the 
skin over the tumour becomes gradually more 
dusky ; it then passes into yellow and, later on, 
into an unnatural pallor. As the fluid contents 
become absorbed, the tumour becomes harder and 
smaller ; folds again appear in the auricle, but do 
not correspond to the original ones ; and the pinna 
remains permanently thickened, puckered, and 
often nodular. 

Anatomical Characters. — Many of these 
have been given above in explanation of symptoms, 
and do not require to be repeated. A shrivelled 
auricle, which has previously been affected by 
haematoma, presents, on section, two distinct layers 
of cartilage : these are of varying thickness, and 
separated from each other by vascular fibrous 
tissue, which often contains within it other small 
isolated plates of cartilage and sometimes also- 
small portions of bone. The two layers of cartilage 
have been developed upon the inner surfaces of the 
perichondrium. The loose portions of cartilage 
and bone which are occasionally seen are developed 
from the fibrous tissue. It used to be supposed 
that the bone (which is soft, vascular, and contains 
well-developed Haversian systems) resulted from 
ossification of the ear-cartilage ; but the writer has 
shown that this is not the case. 

Prognosis. — The local affection is in no way 
dangerous, but it always leaves behind it a perma- 
nent characteristic deformity of the auricle. The 
sense of hearing is only affected by the occlusion of 
the auditory meatus ; but this condition very rarely 
persists after the acute stage. The occurrence of 
hoematoma auris influences the prognosis of the 
mental disease unfavourably, but does not neces- 
sarily indicate the approach of a fatal termination to 
the case. 

Treatment. — Protection of the part from 
injury is usually all that is necessary. Cooling 
applications are useful when the inflammation is 
excessive. The tumour should not be opened ; 
nor should a portion of the anterior wall be re- 
moved, as has been recommended ; these pro- 
cedures almost certainly lead to suppuration, owing 
to the extreme difficulty of keeping the wound 
aseptic in an insane patient. It is useless to empty 
the cavity ^ aspiration, as it fills again with great 
rapiditj^. Treatment by pressure is so painful that 
the patient will not submit to it. 

C. Spencer Cobbold. 

H^MATOMETRA. — Pelvic H/«mor- 

RHAGE. 

H^MATOMYELIA. — Htemorrhage into the 
spinal cord. Spinal Cord, Diseases of. 

H>€MATO-MYELO.PORU8. — A form of 
hsemonhage into the spinal cord described by van 
Gieson. Spinal Cord, Diseases of. 

H^MATOPORPHYRINURIA. — HsematopoT- 
phyrin (CnHuNjOg) is an iron-free derivative of 



HJEMOGLQBINURIA 


• H-«MATOPORPHYRINURIA 

hsematin, isomeric with bilirubin. It is present 
in minute amount in normal urine, and in larger, 
but still small, quantities in man^ morbid unnes, 
which nevertheless show no striking peculianty of 
tint In the condition usually known as hsemato- 
porphyrinuna, the unne contains this pigment in 
considerably Is^er amount and has a dark port- 
wine colour. This colour is only in very small 
measure due to the hsematoporphyrin present, and 
mainly to other abnormal pigments of which very 
little lb as yet known. The condition usually forms 
one of a group of toxic symptoms, which follow 
the taking of sulphonal, or even trional, for longer 
or shorter periods. Occasionally, but rarely, similar 
unne is passed by patients who have not taken these 
drugs 

In normal and even in ordinary morbid urines it 
is seldom possible to detect haematoporphynn with- 
out the employment of one of the several methods 
of extraction, but in the dark red unnes some of 
the bands of the so-called ‘ alkaline * spectrum or 
of the ‘ metallic ’ spectrum can usually be more or 
less clearly seen on direct spectroscopic examina- 
tion Only when a mineral acid is added does the 
‘ acid ’ spectrum appear — See Spectroscope in 
Medicine Coloured plate 

The occurrence of hoematoporphynnuna in 
patients taking sulphonal is of serious import, and 
calls for the immeaiate discontinuance of the drug. 
The administration of alkalis in such cases has 
been recommended, and should be tried In cases 
in which no sulphonal has been taken haematopor- 
phyrinuria is not usually a grave symptom 

A E Garrod 

H/EMATORRHACHI8— Haemorrhage into the 
spinal canal on either side of the dura mater. See 
Meninges, Spinal. 

H/EMATOSALPINX.—i’^^ Pelvic H^mor- 

RHAGE 

H^MATOTHORAX (oT/ia, blood ; and 
the chest) — An extravasation of blood into the 
pleural cavity See Pleura, Diseases of 

H^MATOZOA (af/ia, blood; and 
animal) — This term is applied to all kinds of 
animal parasites dwelling in the blood and blood- 
vessels See Entozoa , Filariasis , Malarial 
Disease 

HEMATURIA (atjua, blood ; and, olpov^ unne). 
Synon . Fr Himaturie , Ger Bluthamen, 
Blood in the unne See Hemorrhage. 

H^MIC MURMUR. — A murmur connected 
with an abnormal condition of the blood, as in 
anamia. See Anemia; Heart, Functional 
Diseases of ; and Physical Examination. 

H^MIN (C„H,oN4FeO,HCl) -Hamm, which 
may be prepared from dried hamoglobin by treat- 
ment with glaaal acetic acid, in the presence of an 
alkaline chloride, is a hydrochlonde of hseroatin. 
It crystallises tolerably rekdilv in needle-shaped 
prisms or rhombic plates, and thus becomes an easy 
means of detecting the presence of blood in stains 
of a doubtful nature. The crystals are insoluble in 
water, alcohol, chloroform, and ether, and soluble 
in caustic alkalis and boiling hydr^hloric and 
acetic acids. See IlEMORRHitoB (Hsematuria). 
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H>EMOCYTOMETER.— .S;^ Blood, E xamina- 
tion of, p 150. 

HEMOGLOBIN (al/ia, blood; and globus^ a 
ball). — The colounng matter of the blood. Sefi 
H^MATIN ; H.BMATOIDIN 5 HiBMATOPORPHYRIN- 
URIA ; HiCMiN ; and H/EMOSIDBRIN. 

H/EMOQLOBINOMETER. — See Blood^ 
Examination of, p 152 

HEMOGLOBINURIA (Hsemoglobm ; Andodpov^ 
the urine). — Synon. . Haematinuna. 

Definition. — A morbid condition of the urine 
resulting from disintegration of blood-corpuscles, 
characterised by change of colour of the excretion^ 
m consequence of the presence of haemoglobin and 
debris of red corpuscles ; sometimes paroxysmal ; 
sometimes a result of the action of poisons ; and 
sometimes assoaated with other more dangerous- 
symptoms, and tending to a fetal result 

Etiology. — Haemoglobin una is not referable to 
any structural change in the kidneys It is a 
result of morbid action m the blood, consistmg 
essentially in the disintegration of the red corpuscles 
whereby the haemoglobin is set free It h^ been 
observed in the course of fevers, particularly ague 
and scarlatina, also as a result of insolation, and, in 
the paroxysmal cases, as a result of exposure to cold, 
and occasionally after muscular exertion Haemo- 
globinuna has also been described as a conspicuous 
symptom of a disease attacking newly bom infants. 
In the outbreak descnbed by Winckel of Dresden, m 
1879, twenty-three cases occurred m quick succes- 
sion, and of these nmeteen proved fetal This wa** 
evidently due to the action of a specific poison 
existing m the Maternity Hospital at the time 
Cohnheim also showed that haemoglobinuna may 
occur as a result of severe, but not speedily fetal, 
burns Transfusion of the blood of one kind of 
ammal into the veins of another suffices to produce 
It. Moreover, many poisons have been found to 
induce the condition. By far the most important of 
these IS chlorate of potassium. In the case of 
children, one to two drachms m the twenty-four 
hours IS a dangerous quantity ; in the adult, three 
drachms or upwards Next to it, but at a long 
interval, rank carbolic, hydrochlonc, sulphuric, and 
yit^llic acids, and the inhalation of arsemuretted . 
ydrogen gas In what way we are to explain the 
action of these various substances upon the blood- 
discs is as yet far from clear, but the feet that they 
do so act is fully establshed. 

Morbid Anatomy,— T he kidneys are of a deep 
chocolate colour throughout, with radiating striae of 
a darker tint. The sections show under a low 
power dark lines corresponding to the tubulesi and 
spots marking the Malpighian bodies. With a 
higher power one makes out that the tubules are 
blocked with granular pi^ent, and that this is dis- 
charge from the Malpighian tu^. There are some- 
times alterations m the spleen and m the bones, 
and haemorrhages into various tissues. 

Symptoms. — The chief climcalfratures of hsemo- 
globmuna are those referable to the urine. It is 
dark hke porter, or like the sediment of poet wine ; 
sometimes brovm like coffSee, or almost bladt. This 
colour IS due mainly to blood-pigment, and usually 
few, if any, blood-corpuscles are present. Pig- 
mented tube-casts and oxalate-of-lime cryiuils are 
often present in large numbers. The unne yields 
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a coagulum on heating) or on the addition of nitric 
acid. Examined spec^copicallv, it shows the 
characteristic absorption-hands of oxyhaemoglobin 
and methsemc^lobin. Otherwise the ptient shows 
tokens of general discomfort : gastro-mtestinal dis- 
turbance } jaundice more or less pronounced ; some- 
times enlargement of the spleen, and subcutaneous 
heemorrhages ; weakness of the heart ; and tendency 
to hypostatic congestion in cases of a bad type, with 
other symptoms of depression or even collapse. 

Diagnosis. — The different forms of haemc^lobin- 
uria have to be diagnosed from each other, and 
from certain diseases which resemble the paroxysmal 
forms. Saa H-«moglobinuria, Paroxysmal ; and 
Blackwatkr Fever. 

Prognosis. — Cases of this kind rarely termi- 
nate unfavourably except when hsemoglobinuria is 
merely one of many symptoms in connection with 
blood-poisoning. T. Grainger Stewart. 

A. E. Garrod. 

HiCMOGLOBINURIA. PAROXYSMAL. — 

Synon. : Paroxysmal Hsematinuria. 

Definition. — A paroxysmal affection of the 
system ; manifesting itself oy changes in the urine, 
and particularly the discharge of hsemoglobin ; 
caused sometimes by syphilis or malaria, and some- 
times by other conditions not yet determined ; un- 
associated with any anatomical change as yet recog- 
nised ; and characterised by the occasional occur- 
rence of constitutional disturbance, with discharge 
of dark, blood-stained urine. 

vEtiology. — The more recent researches point 
to syphilis as the most important of the extrinric 
causes of the disease, and assign to malaria a less 
important share in its causation than it was at one 
time supposed to have. By far the most important 
cause oi the paroxysm is exposure to cold : in a few 
instances the attacks have followed exertion. 
Among intrinsic causes, sex is evidently important, 
for the disease is almost confined to males. It may 
occur in children, and is apt to persist during a 
period of years. 

As in other forms of haemc^lobinuria, the sym- 
ptom is traceable to disint^[ration of red corpuscles 
within the circulating fluid, but the manner in which 
this is brot^ht about stUl remains very obscure. 
That such disintegration may occur locally has been 
proved experimentally by Ehrlich. He tied a liga- 
ture round the finger of a patient who was liable to 
the disease, and then chilled the congested part 
immersing it for a quarter of an hour in ice-cold 
water, afterwards transferring it for a like period to 
tepid water. In this patient it was found that 
many corpuscles were broken down, while no such 
effect was produced elsewhere in the body or in 
healthy people. Chvostck has shown that the liga- 
ture alone suffices to bring about this result, and 
that cold alone does not cause an undue haemolysis 
in the blood of such patients outside the body. On 
the other hand their blood is disintegrate with 
undue ease by mechanical influences such as shakii^ 
in a test-tube wd also by the action of carbon 
moxide. Munri and others r^;ard the vaso-motor 
disturbances which accompany the attack as playing 
an ^imlly impor^t part w^ the abnormal bloe* 
condition in causing the haemoglobinuiia. 

The attack Is attended by a conspbuous &11 in the 
munber of red corpuscles, but the loss is quickly 
repsifcd. The morphological bloe-changes are 
not very characterisUc ; there is an absence of the 
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tendency to rouleaux-formation, and some observers 
lay stress upon the presence of decolourised red 
corpuscles {Blutschatten) which they regard as a 
characteristic feature. During the attack the 
serum contains free hsemoglobin and may have a 
pink tint. The few recorded post-mortem examina- 
tions have not revealed any very striking changes, 
but the presence of some interstitial change in the 
kidneys suggests that the undue calls upon these 
organs during the paroxysms may not be quite free 
from ill effects upon them. 

Symptoms. — This form of hsemoglobinuria is 
paroxysmal, but not periodic. It may commence 
m childhood or during adult life. The recurrence 
of the attacks is determined by exposure to the 
exciting cause. The paroxysm may commence 
abruptly without any premonitory symptom, but is 
more commonly ushered in by a feeling of un- 
easiness in the loins and limbs, by shivering, and 
general chilliness. Sometimes it is preceded by 
furred tongue, and other symptoms of gastric 
catarrh ; and sometimes albuminuria precedes by a 
few hours the occurrence of hjemoglobinuria. Some 
degree of vaso-motor disturbance, evidenced by 
coldness of the extremities and often by ‘ deadness * 
and pallor of the fingers, usually accompanies 
the paroxysm, and the attack may be followed 
by a slight degree of jaundice. The more abrupt 
attacks frequently terminate by the discharge of 
the peculiar urine, the uneasy feelings having 
subsided before it occurs ; and the next urine is 
normal, or nearly so. In some cases albuminuria 
precedes or lingers for a time after the discolouration 
has passed off, and sometimes it replaces the ha;- 
moglobinuria. After an initial fall during the ex- 
posure the temperature rapidly rises to ioi° or 
103® F. and as rapidly falls to normal again when 
the attack subsides. 

The characters of the urine are very peculiar. 
Its colour is like porter, or like that of muady port- 
wine ; its specific gravity ranges from loi 5 to 1035 ; 
it is acid, or faintly alkaline ; it is highly albu- 
minous; sometimes it contains excess of urea. It 
throws dowm a copious sediment, which contains 
very few or no blood-corpuscles, but an immense 
amount of granular blood-pigment, with numerous 
tube-casts— hyaline or epithelial, often loaded or 
coated with amorphous granular matter, and with 
minute cr>‘stals of oxalate of lime. The colour is 
not due to blood-corpuscles, nor to haeraatin, but as 
a rule to a mixture of oxy- and met haemoglobin. 
The absorption -band in red of methaemoglobin is 
usually clearly visible when the urine is examined 
with the spectroscope {see Spectroscope in 
Medicine : Coloured plate). In some cases the 
urine is less affected, being merely albuminous, and 
not depositing pigment. 

A very interesting point in the clinical history of 
hsemoglobinuria is its relationship to Raynaud’s 
disease. The relationship is neither constant nor 
exclusive, and the precise link which connects them 
is as yet not clearly determined. Still the clinical 
fact remains, that when the one disease exists the 
other is not infrequently present, and, as has been 
already mentioned, some vaso-motor spasm is pre* 
sent during mostj^i oxysms of htemoglobinuria. 

Diagnosis. —The onl)r diseases wi 3 i which inter- 
mittent hsemoglobinuria is likely to be confounded 
are hsenmturia, and renal calculus or gravel. From 
the former it is distinguished by the abundance of 
the blood-pigment and the extreme rarity of blood- 
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corpuscles j from the latter, the short duration 
of the attacks, the presence of the charactenstic 
deposit, with the fact that the pains affect both 
loins, not merely one It is sometimes important 
to distinguish the milder forms, in which merely 
albuminuria occurs, from congestion or from com- 
mencing inflammatory Brighrs disease It is not 
always possible to distinguish these during the early 
hours of the attack ; but the amount of general dis- 
turbance, the state of the tongue, the slight jaundice, 
the suddenness of the onset, and the absence of 
dropsy, generally suflfice to make the diagnosis 
clear 

Prognosis — The prognosis is good in paroxys- 
mal hsemoglobinuria, as to the individual paroxysm 
The tendency to the disease is also not infrequently 
got nd of It has not proved fatal in any case 

Treatment — With a view to preventing the 
attacks, individuals who are subject to paroxysmal 
hsemoglobinuna should carefully avoid exposure to 
cold and over-fatigue of every kind They should 
take abundance of good and easily digested food, 
should avoid free use of alcohol, and should clothe 
warmly As the paroxysm is spontaneously re- 
covered from, little need be done, excepting with 
the view of alleviating the discomfort of the patient. 
Chvostek found that nitnte of amyl administered 
at an early stage tended to cut short or avert the 
paroxysm, but Mannaberg and Donath failed to 
obtain this result The patient should go to bed and 
be kept warm, and have abundance of warm dnnks 
In respect of diminishing or removing the tendency 
to the malady, various remedies have been found 
useful, among which may be mentioned quinine, 
tincture of cinchona, iron, arsenic, and chloride of 
ammonium Antisyphilitic treatment by means of 
mercury has also been found useful, and has even 
brought about a cure in some cases 

T Grainger Stewart. 

A L Garrod 

H/EMOGLOBINURIC ¥E\fER.-See Black- 

>\A1FR FeVKR 

H/EMO-PERICARDIUIVI (al/uo, blood; ir«pf, 
about , and napSta, the heart) — An extravasation 
of blood into the sac of the pericardium Sge 
Pericardium, Diseases of ^ 

, HEMOPHILIA (aT/ua, blood , and pre- 

disposition for). — Synon Haemorrhagic Dia- 
thesis , Bleeders , Fr Hhnophtlu , Ger Bluter^ 
krankhett 

Definition — A congenital disease, often heredi- 
tary, characterised by a tendency to immoderate 
bleedings, whether spontaneous or traumatic, and 
to obstinate swellings of the joints 

-Etiology — Men are far more liable than women 
to this disease, the proportion being about eleven 
to one Women who suffer from haemophilia show 
much less tvpical specimens of the disease than men, 
and rarely aie from haemorrhage, although floodings 
and profuse menstruation are common. 

The liest-ascertained cause of hsemophiha is 
hereditary predisposition. No other cause is known 
with anything like certainty. The ongin of the 
disease <U nwo has not been definitely proved. In 
a family of bleeders, the disease descends asamleto 
the boys through the mothers, the women remaining 
quite hcahhy and apparently free from all disease. 
In this way it may persist through seven generations, 
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as in the Appleton-Swajme family. The frtbers do 
not seem to transmit the disease to their sons : at 
least, instances of this are rare. The women of 
bleeder families are remarkably fertile. Some have 
thought hsemophilia to be more common in Germany, 
but ^is is probably owing to the greater attention 
paid to the disease in tnat country Cases have 
oeen met with m the Indian Archipelago, North 
America, the Scandinavian kingdoms, and elsewhere. 
The dis«ise is not limited to the Akxyan races, as 
the Jews, a Semitic people, are singularly liable 
to it 

Anatomical Characters. — No morbid ap- 
pearances have yet been found after death with any 
constancy The blood-vessels are apparently un- 
altered The condition of the blood has not yet 
been properly investigated The statement that 
the blood-platelets are diminished in number or 
altogether absent also lacks confirmation It has 
been suggested that there is a marked increase m 
the mass of the blood, and it has been repeatedly 
found that there is an increase in the number of red 
blood-corpuscles. It would be important to ascer- 
tain whether the number of white corpuscles is in- 
creased or diminished, and whether they are altered 
in character The swellings of the joints ampear in 
some cases to be due to the extravasation of blood 
within the articulation. At other times it may 
apparently represent an imtation of the bone- 
marrow 

Symptoms — The first signs of haemophilia arc 
commonly seen dunng the first year of life ; but 
sometimes they are delayed until the beginning of 
the second dentition Cases on record of a much 
later appearance of the first symptoms are not trust- 
worthy It IS very rare for bleedings to be noticed 
at birth There is nothing about the subjects of 
haemophilia, when not suffering from bleedmg, to 
distinguish them from ordinary persons. They look 
well , and nothing amiss can be discovered by 
physical examination in the chest or abdomen 

There are three well-marked degrees of haemo- 
philia. The first is the most typical and charac- 
tenstic, in which there is a tendency to every kind 
of haemorrhage, traumatic or spontaneous, inter- 
stitial or superficial The swelling of the joints is 
well-marked This degree is scarcely ever seen 
in women ; but it is the most common among 
men In the second degree, spontaneous haemor- 
rhages from the mucous membranes only are present. 
The third degree, in which the tendency is little 
marked, is seen only among the women of bleeder- 
families, and shows itself only by spontaneous 
ecchy moses 

HiTmorrhage — Spontaneous bleedings are some- 
times preceded by symptoms of unusual fulness and 
plethora. The mucous mcnibrants supply the blood 
in this case , in childhood bleeding from the nose is 
the most common, and also the most fatal, although 
bleedings from the bowel, mouth, or chest may 
also occur. There has been only one known instance 
of death from haematuria The traumatic bleedings 
vary much in intensity, even in the same mdividuu. 
Death has followed division of the fnenum of the 
tongue, vaccination, leeching, and the extractioii of 
a tooth. This last is a very common cause of death. 
If abscesses be opened, furious deeding commonly 
takes place ; and the same occurs if a blood-tumour 
or extravasation of blood be interfered wifri. 

The bleeding is nearly always capillary, and 
may kill in a few hours or after some weeks. The 
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quantity of blood lost is sometimes enormous. 
After the bleeding the patients are extremely 
amemic ; and this state m&y last for months. 

Besides superficial bleedings, interstitial haemor- 
rhages, ecch^oses, and blood-tumours may be 
observed, whether spontaneous or traumatic. A 
bruise which a healthy person would not feel may 
fill the connective tissue of a limb with blood ; or 
the bleeding may be circumscribed, and form a 
tumour instead. 

Swelling of the joints . — This chiefly affects the 
larger joints, the knee being most commonly 
attacked. The pain may pass from one joint to 
another and finally settle in the knee. The joint, 
most commonly after some injury, becomes swollen 
and painful, and apparently filled with fluid ; there 
is fever ; and this state may last for many weeks. 
Relapses are very apt to occur during convalescence. 

A case of haemophilia of one kidney has been 
reported, and the removal of the affected organ led 
to cure (Senator). As a rule the disease lasts 
throughout life, but may become less marked with 
advancing years. Some bleeders may reach old age 
and ultimately die of disease unconnected with their 
haemorrhagic diathesis. 

Diagnosis. — The diagnosis of haemophilia is 
often easy. If from early infancy a boy have 
suffered repeatedly from abundant bleeding— espe- 
cially traumatic — and from joint-affections, there 
can be no doubt of the diagnosis. It is made more 
certain by the existence of hereditary predisposition. 
In women the diagnosis must be made with more 
care, as they are subject to haemorrhagic disorder 
which first appears al^ut puberty, but which is not 
hereditary. See Menses, Disorders of. 

Prognosis. — The prognosis is not so serious with 
respect to life as was formerly thought. 

Treatment. — The treatment of haemophilia 
includes almost the whole subject of the treatment 
of haemorrhage. Surgical interference in the way of 
the ligature of arteries is, however, contra-indicated 
in connection with haemophilia, as the hxmorrhage 
in such cases is almost exclusively capillary. For 
the same reason, the administration of ergot, with a 
view to bringing about a contraction of the arterioles, 
would not likely to prove of service. Treatment 
ought to be directed entirely to bringing about an 
increase (a) in the rapidity of coagulation, and {b) 
in the firmness of the resulting clot. In our pre- 
sent ignorance on the subject of the pathology of 
haemophilia, treatment must take cc^isance of every 
factor which is known to influence the coagulability 
of the blood. The facts that have been ascertained 
in connection with this subject are as follows : A 
defect in coagulability may depend on one or other 
of the following conditions : — 

A Defect in the Inorganic Substratum of Fibrin , — 
This may consist in a diminution of the amount of 
available calcium-salts in the blood. Defective 
coagulation arising from this cause is to be met by 
the administration of lime-salts, preferably calcium 
chloride (ns. x-xx). Owing to the disagreeable 
taste and deli(||uescent nature of the salt, it is best 
administered m the form of a varnished pill or 
an enema. A one-per-cent, solution of calcium 
chloride may also be applied as a local styptic. 
Stronger solutions are not to be recommended, 
as coa^lation is retarded after a certain percentage 
of calciam has been exceeded. In view of the 
fiict that the action of the lime-salt is not instan- 
taneous, the solution must be applied on a tampon 


in such a manner as to hinder the flowing away 
of the blood with which it comes in contact. In 
all cases the clots obtained by the addition of lime 
to the blood are characterised by an extraordinary 
firmness. The coagulative efficacy of a solution of 
lime-salts can be increased by the addition of fibrin- 
ferment. This last can be obtained by extracting 
washed fibrin with water. 

A Defect in the Organic Substratum of Fibrin . — 
There is little doubt that the coagulation of the 
blood is brought about by the combination of an 
element of plasma-fibrinogen with a fibrinoplastic 
element derived from the breaking down of the 
white corpuscles. This fibrinoplastic element con- 
sists of the substance which is known as Wool- 
dridge’s tissue- or cell-fibrinogen. A diminution of 
the available tissue-fibrinogen in the blood leads 
to a condition of diminished coagulability. Its 
addition to the blood in all cases is followed by an 
immediate increase of coagulability, and an increased 
formation of fibrin. In view of this fact a local 
application of tissue-fibrinogen would appear to be 
indicated when hoemorrhage in haemophilia does 
not yield to the application of lime, or lime and 
fibrin -ferment. Tissue-fibrinogen may be obtained 
in the following manner : Procure the thymus gland 
(the ^-zi^jZ-sweetbread) or testicle of a calf, lamb, or 
other animal. Mince it fine in a mincing-machine, 
and extract with, say, twenty times its volume 
of water for ten minutes to twenty-four hours. 
Strain through fine muslin or through flannel, and 
add to each pint of the strained infusion i ounce 
of diluted or i fluid drachm of strong acetic acid 
(B.P. ). A precipitate of tissue-fibrinogen forms 
almost immediately. Allow it to settle, and get 
rid of the supernatant fluid by decantation, or, 
better, collect the precipitate on a filter- paper. 
In either case dissolve the tissue-fibrinogen thus 
obtained by the addition of a few drops of alkali 
(dilute carlxinate or bicarbonate of sodium). Apply 
the somewhat viscid solution on a tampon of cotton- 
wool to the bleeding point. Escharotics such as 
ferric chloride are seldom found to be of any service 
in bleeding in haemophilia. 

In cases of severe haemorrhage, transfusion may 
be necessar>’. See Saline Solution, Infusion 
OF ; and Transfusion. 

General Treatment of the Morbid Con- 
DHTON. — It is impossible in our present ignorance 
of the pathology of haemophilia to lay down a 
scientific niethc^ of treatment. It will, however, 
be evident that any treatment directed towards 
rendering the blood more coagulable would be 
indicated. Thus the administration of lime -salts 
might prove useful. Further, the means which are 
at our disposal for increasing the number of white 
corpuscles in the blood might be employed, with a 
view of increasing the amount of the fibrinoplastic 
clement, for we have seen that tissue- or cell- 
fibrinogen is contained in the white corpuscles. 
While awaiting further information on this subject, 
the following therapeutic agents might be brought 
into requisition : {a) The administration of aromatic 
substances, such as camphor and turpentine. The 
administration of these substances increases the 
number of white corpuscles in the blood (Binz), and 
they are employed apparently with success in the 
treatment of internal haemorrhages. (^) The 
administration of pilocarpine (Horbaezewski), which 
increases the number of circulating white corpuscles, 
(r) The administration of nuclein (Horbaezewski), 
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or nuclcin-containing substances such as tissue- 
fibrinogen (Wright), for these substances increase 
the number of white corpuscles in the blood. They 
arc available in the form of yeast, sweetbreads, 
lamb’s fry, and kidneys. It has, however, not 
yet been ascertained whether these cell-substances 
lose their efficacy on boiling The subcutaneous 
inoculation of 100-200 cubic centimetres of a 
sterilised 1-2^-per-cent solution of gelatine (of the 
quality used for bactenological purposes) has 
recently been favourably reported on. 

A. E Wright. 

William Bulloch 

H/EMOPTYSIS (af/ia, blood ; and irTt)«, I 
spit) — Synon Fr H^moptyste , Ger Bluthtisten. 
Haemorrhage from the larynx, trachea or lungs 
See H.i?morrhage 

HEMORRHAGE (oT/xa, blood; and 
I burst forth) — SynON . Fr Himorrhagie\ Ger 
Blutfluss 

Definition —The escape of blood from any 
part usually containing it. 

This article will deal generally with those cases of 
haemorrhage which result in the expulsion of blood 
from one of the natural passages opening on the out- 
side of the body, viz (i) Nose {see Epistaxis), 

(2) Mouth (Haemoptysis and Haematemesis), 

(3) Ear (Otorrhagia), (4) Anus {see Intestines, 
H/FMORRHAGE from , and Mela^na), (5) Urethra 
(Hsematuria), (6) Vagina {see Metrorrhagia) 
Haemoptysis, Haematemesis, and Haematuria are 
considered in detail at the end of the present article 

iETlOLOGY — The causes of hseniorrhage thus 
defined may be placed in three groups — i General 
causes — a Uniformly distributed disease of the 
vessels or defects in the composition of the blood 
may lead to haemorrhage This group includes /^«- 
€0cyth(2mia^ permctous antenna^ hiEmophtlia^ scurvy, 
and purpura These diseases may give nse to 
haemorrhage from any of the sites just mentioned 
To these may be yellow fever eccA actite yellow 
atrophy of the liver, which may cause haemorrhage 
into the cavity of the stomach and consequently 
haematemesis 

b Sudden and extreme increase in the venous 
pressure may cause rupture of indifferently supported 
vessels In this way epistaxis or otorrhagia may be 
caused by a paroxysm of whooping cough 

i. Local causes, — a. Injury of the vessel or 
vessels from which the haemorrhage occurs is often 
the responsible cause Thus, a broteen nb may 
give rise to haemoptysis from damage to the vessels 
of the subjacent lung , a calculus in the pelvis of 
the kidney may cause hcematuna , and a swallowed 
fish-bone 01 corrosive potson'mscy produce haemate- 
mesis 

b. Disease of the vessel -wall may so weaken it 
that It gives way under the ordinary blood pressure. 
Among the diseases weakening the walls of the ves- 
sels, tubercular arteritis stands first as the prinapal 
cause of haemoptysis in phthisis Necrosis of tissue 
depending on the direct action of other bacterial 
products, or on vascular occlusion— conditions oc- 
curring in supfuratiOH, syphilis, and enteric fever — 
m^ also lead to destruction of part of a vessel- wall 
before the lumen is closed by thrombosis. Lecal 
arteno-sclerosis may lead to rupture of the aorta, and 
the invasion of the lung ly a new-growth may cause 
haemoptysis from rupture of th« vessels of the 
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tumour, c. Increased local intra-vascular pressure 
may lead to the rupture of the affected vessel. 
Thus, the increased pressure in the portal vein in 
cases of portal cirrhosis of the liver may cause 
copious hemorrhage from oesophageal varices, them- 
selves a result of the earlier stages of the disease, 
and so give rise to haematemesis. The cngoigement 
of the pulmonary vessels in mitral stenosis is 
frequently attended by haemoptysis. 

3 Miscellaneous causes — It is necessary to men- 
tion the possibilities of feigned hemorrhage as well 
as the so-called vicarious hceniorrhage believed by 
some to take the place of arrested menstruation 
Moreover, blood may be subsequently mixed with 
a discharge and give rise to erroneous conclusions, 
as in the case of haematuria due to admixture with 
blood from the vagina See Life Assurance 

Characters — The appearance of the blood 
will vary with the amount and source of the haemor- 
rhage, with the time which has elapsed since its 
escape from the vessels, with the place in which it 
may have been retained, and with the substances 
intermixed with it In general terms, blood from 
an artery is bright, and blood from a vein dark , 
but this distinction is often of bttle value, since 
blood exposed to air will soon become bnght red, 
whatever its source A copious haemorrhage from a 
small aneurysm in a tuberculous lung will present 
precisely the same appearance as a similar amount 
of blood from the dilated veins at the lower end of 
the oesophagus in a case of cirrhosis of the liver. 
The blood from a small haemorrhage is more likely 
to be retained within the cavities of the body, and 
therefore to show signs of decomposition when 
expelled Consequently, large haemorrhages present 
the greatest difficulties in diagnosis, so far as the 
appearance of the blood is concerned , and blood 
altered so as almost to resemble coffee-grounds is 
generally denved from some part in which it can be 
easily retained, and in which chemical changes 
readily occur, e g from the stomach rather than 
from the lung For similar reasons a small amount 
of bright blood passed per anum is generally denved 
from the lower end of the rectum, and a large 
amount of dark tarry blood from the stomach or 
duodenum. The sul^tances mtenningled with the 
blood will often afford assistance m the diagnosis 
of Its origin Recognisable particles of fo<^ are 
generally denved from the stomach, though if a 
meal have been taken a short time previously, a few 
fragments might have iX>Uected in, and be ejected 
from, the mouth Bronchitic or phthisical sputa 
mixed with blood expectorated tne day after a 
haemorrhage afford certain evidence of its ongin. 

Diagnosis. — The diagnosis of the exact site of 
the haemorrhage depends upon the consideration of 
four Items of evidence. l The history of the 
patient, — This may reveal the occurrence of injury 
or the existence of disease sufficient to give rise to 
the haemorrhage. 2, The phenomena attending the 
expulsion of the blood — Coughing or vomiting will 
at once suggest the origin of the haemorrhage, though 
vomited blood, unless m large quantity, may have 
been previously swallowed. 3. The characters of 
the blood , — These have already been consiilereQ. 
4. The physical examination of the patiemt,-^T\xist 
is only permissible to a very limited ettent, but mere 
observation, palpauon, and auscultation may suffice 
to discover a ihoradc aneurysm, a tuberCttlons lung, 
or a cirrhosed liver. 

Effbcts.-— A small hsemonbage from the nost 
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from the rectum, or even from Uie lung may be 
followed by a sense of relief and give rise to no un* 
pleasant enects* The rapid loss of a large quantity 
of blood is attended by ^llor, sudden foil of tern* 
perature, collapse, rapia breathing, syncope, and, 
fust before death, convulsions. A second large 
luemorrhage within twenty-four hours is generally 
fotal. At the end of this time regeneration of the 
blood proceeds rapidly, and the danger, therefore, 
speedily diminishes. Repeated haemorrhages may 
lead to persistent anaemia. See Blood, Morbia 
Conditions of. 

If the haemorrhage depend on any of the general 
causes, on local increase of the blood-pressure, or 
on injuries, it will tend to cease gradually as the 
intravascular pressure diminishes. If, however, it 
depend on the rupture of a softened part of an 
arterial wall, or on an ulcerated opening in a vein, 
it will often increase, continue, or recur at short 
intervals. 

Treatment. — Healing takes place primarily by 
thrombosis, and later on by proliferative inflamma- 
tion of the affected vessel. To produce this, absolute 
rest — physical, emotional, and mental — and a low 
blood-pressure are essential. The faintness follow- 
ing a hjemorrh^e is itself beneficial, and stimulants 
should never be given with a view to removing it, 
although the patient may thereby be temporarily 
gratifiM. The posture to be recommended will 
vary with the seat of the haemorrhage, but the ad- 
ministration of morphine is a safe procedure in 
nearly all cases of .severe haemorrhage. Styptics 
may be employed if there is any probability of the 
drug reaching the affected part. Ergot and its 
derivatives should never be given if the haemorrhage 
is due, as it usually is, to diseased vessels or in- 
creased intravascular pressure, but may be useful 
in capillary haemorrhage or when a muscular organ, 
like the uterus, is the seat of the haemorrhage. It 
is sometimes necessary to adopt measures calculated 
to increase the coagulability of the blood. See 
Haemophilia. 

HaBmatemesis. — Sources. — Vomited blood 
may be derived from vessels in the oesophagus, 
stomach, or duodenum ; or from the rupture of an 
aneurysm through the wall of one of these organs. 

.-Etiology, i. General . — Any of the hcemor- 
rhagtc diseases of the blood enumerated above may 
give rise to haematemesis, copious or slight, but no 
general increase in the venous pressure, however 
sudden, is likely to cause it.* 

2. LocaL — Injury of the vessels may be due to 
penetrating wounds from the outside or inside (fish- 
lx)ne), or corrosive fluids. Blood derived from 
these sources is small in amount and dark in colour. 
Prolonged retching may cause rupture of a small 
vessel and give rise to the vomiting of a small 
amount of bright blood. An aneurysm of the 
abdominal aorta or of one of its upper branches 
may occasionally rupture into the stomach, and if 
this occur the vomited blood will be abundant and 
bright. Among the diseases of the vessel-walls, 
acute ulceration of stomach or duodenum must be 
placed first. A branch of the splenic, coronary, or 
superior pyloric artery may be opened, and the 
re.sulting haemorrhage be proportionately severe ; 
in such case the blood is bright and sometimes frothy. 
Oc^ionally in acute ulceration and almost in- 
vaiiabiy in chronic ulceration or in the ulceration of 
t^mfdigfMnt growth ovi\y small vessels are affected 


and but little blood is effused, and this is not ejected 
until it has undergone considerable change and 
become of coffee-ground appearance. The haemate- 
mesis so frequently complicating portal cirrhosis of 
die liver is generally copious, and the blood bright, 
though derived from the ulceration and rupture 
of the dilated venous anastomoses at the lower end 
of the oesophagus, and often passing into the 
stomach before being expelled from the mouth. 
If blood, escaping into the oesophagus, either from 
ruptured varicose veins or from an aneurysm of 
the descending thoracic aorta, be expelled at once, 
it is voided easily without cough or vomiting. 

3. Accidental . — Blood derived from the nose, 
gums, larynx, lungs, and elsewhere may be swallowed 
and subsequently vomited. It is then more or less 
discoloured and rarely exceeds a few ounces. 

Diagnosis. — When the blood is much altered by 
the action of the other gastric contents, the ap- 

earance it presents may be closely simulated by food, 

ile, medicines containing iron, and red wine, if 
these have been detained in the stomach for a few 
hours. In doubtful cases a filtered solution of the 
vomit in caustic potash should be prepared and 
examined by means of a pocket-spectroscope [see 
Spectroscope in Medicine) ; or the hcemin-test 
may be employed (p. 622). The history of the case 
and the reddish-brown colour of the vomit are, 
however, in most cases, a sufficient guide. Cough 
may accompany hsematemesis. 

Prognosis. — First attacks of hzematemesis are 
not generally fatal unless due to rupture of an 
aneurysm, or to implication of the aorta or of any 
large arterial trunks supplying the stomach. As 
the exact local condition in ulceration can never be 
ascertained no definite prognosis can ever be given. 
The recurrence of h^emorrh^e very seriously affects 
the prognosis. 

Treatment.— If the haemorrhage is severe, half 
a grain of morphine should be given by hypodermic 
injection ; and absolute rest in the recumbent pos- 
ture be maintained for six hours, no movement of 
any kind being permitted. At the end of that 
time rectal feeding, by suppositories, may be com- 
menced, but nothing, not even ice, must be given 
by the mouth ; although, to allay thirst, the tongue 
may be painted with lemon-juice and a little gly- 
cerine, and a few ounces of warm water may be in- 
jected into the rectum. If the collapse is serious, 
ammonia may be gently sniffed as a stimulant, or 
half an ounce of brandy given per rectum. Styptics 
are of doubtful benefit. Fifteen-grain doses of 
gallic acid or 4 grains of the Pilula Plumbi c. Opio 
may be given by the mouth. When the haemorrhage 
clearly depends on cirrhosis of the liver, styptics 
are of most use, while morphine is often un- 
necessary. In these cases calomel followed by a 
saline purge should be riven after an interval of 
two days. Cautious feeding by the mouth may be 
recommenced at the end of three days, except in 
acute ulceration, when it should be deferred until 
ten days have elapsed. 

Heemoptysls. — Sources. -- The laryngeal, 
bronchial, and pulmonary blood-vessels, or an 
aneurysm bursting into the air-passages from with- 
out. 

Causes. — i . GeneraL — Haemoptysis from blood- 
diseases is usually slight, the blood being generally 
derived from the mucous membrane of the lar)mx, 
trachea, or bronchial tubes. 
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2 —Blood escaping from the lungs it 

chiefly due to local changes. Injury ^ such as a 
broken rib pushed inwards, may damage the vessels 
of the lung and give nse to haemoptysis without 
producing pneumothorax or haemothorax. Inhaled 
foreign Brodies, especially if provided with sharp 
edges or points, may damage the mucous membrane 
of the air-passages and cause haemoptysis. An an- 
eurysm of the transverse or descending aorta may 
burst into the air-passages and cause fatal haemor- 
rhage, often preceded % slight haemoptysis for a 
few days 

Disease of the vessels leading to rupture is usually 
tubercular, (i) Tubercular arteritis may affect the 
smaller branches of the bronchial or pulmonary 
arteries and cause such weakening of the walls that 
the ordinary pressure, especially during coughing, 
suffices to cause rupture of the diseased vessel The 
lumen of the vessel is often much diminished before 
rupture occurs, thrombosis readily follows the local 
fall in blood-pressure, and consequently the haemor- 
rhage is often slight This is the chief cause of haemor- 
rhage in early phthisis (2) In the necrosis and 
caseation of tissue which leads to the formation of a 
tubercular cavity, two changes leading to haemor- 
rhage may affect the principal vessels traversing 
the affected area (a) The cavity may anse in the 
immediate neighbourhood of an arterial branch of 
medium size, and the wall may be inflamed and 
weakened at the outset, dilating under the intra- 
vascular pressure so as to form an aneurysm, the 
walls of which are in immediate contact with those 
of the cavity, which it fills. Sooner or later, as 
the cavity enlarges, the wall of the aneurysm will 
give way, and the blood be ultimately discharged 
through any connection that may exist between the 
cavity and the air passages This is the principal 
cause of severe haemoptysis in late phthisis (h) In a 
few cases the walls of large arterial trunks traversing 
a large chronic cavity may undeigo ulceration and 
rupture before their lumen is entirely obliterated 
In such cases severe haemorrhage may follow 
Laryngeal hamorrhage is generally due to ulceration 
— acute or malignant In both cases it may be 
slight or severe Hamorrhage is very rare in 
tubercular ulceration of the larynx In this group 
must be placed the hasmoptysis— slight m the early 
stages, severe and often fatal in the later— of malig- 
nant growths arising m or invading the lung j also 
the haemorrhage due to the presence of a hydatid 
cyst, the Distoma Ringeri, bronchiectatic ulcera- 
tion, and gangrene ; for although haemoptysis may be 
the first sign of gangrene, it generally occurs durmg 
the later stages and is then not infrequently fatal. 

Increased intra vascular pressure . — This may 
co-exist with any of the preceding conditions and 
facilitate rupture of the affected vessels. In most 
cases, however, it acts upon vessels uninjured save 
by the interference with their nutrition dependent 
upon passive congestion This is the pnnapal 
cause of the slight haemoptysis which may follow 
severe coughing in bronchitis, and of the attacks of 
more severe bleeding that rarely complicate asthma ; 
but It IS best illustrated by the more copious haemor- 
rhage liable to occur in mitral stenosis. In this 
disease the vesseb of the lungs are not infrequently 
permanently over-distended and the drculation 
slowed, so that thrombosis and infarction are com- 
mon occurrences (rM Lung, Haemorrhage into)ii 
Local variations in blood-pressure are thus easily 
induced, rupture of vessels is frequent, and hocmo- 


ptysis results In haemoptysis of moderate seventy 
in young persons the diagnosis generally lies between 
tubercular artentis and the increased intra-venous 
pressure of imtral stenosis. 

Effects. — The immediate effects will vary with 
the extent and recurrence of the haemorrhage (p 619). 
Suffocation may result from haemorrhage into the 
air-passages . and even if this be averted inhalation 
of the blood may be followed by a fatal attack of 
acute pneunionia, or possibly by a spread of tuber- 
culosis 

Diagnosis and Prognosis — These depend 
mainly upon considerations already mentioned 
(p. 619). Tlie onset of fever in haemoptysis adds 
much to the gravity of the prognosis 

Treatment — If the hemorrhage be small m 
amount, merely tinging the expectoration, a few 
days’ rest should ^ enjoined, a light diet be 
ordered, and a mild apenent be given As soon as 
the disease causing the haemorrhage has been ascer- 
tained, measures for its relief must be undertaken. 
If a tubercular origin be suspected, though without 
clear evidence, open-air life in a dry sunny climate 
suited to the taste, physique, and means of the 
patient should be insisted upon, until, at any rate, 
the possible development of tubercular changes can 
be excluded. 

If the haemorrhage be sufficiently severe to give 
nse to symptoms, the patient must be kept abso- 
lutely still in bed with the shoulders well raised, 
and the body efficiently and comfortably supported. 
No movement should be permitted, and no con- 
versation allowed The patient should be reassured, 
but the visits of fnenas must be reduced to a 
minimum Hot-bottles should be applied to the 
extremities, and a hypodermic injection of morphine 
(gr should be given to aid the completeness of 
the rest and to prevent cough. A saline aperient 
should be given For three to six hours no food 
should be allowed, although small pieces of ice may 
be placed m the mouth Subsequently cold fluid 
food may be administered m small quantities every 
two hours In the large majonty of cases this is 
all the treatment that is necessary or indeed oseful. 
If syncope be feared, the inhalation of ammonia is 
often beneficial, provided it does not excite cough ; 
stimulants in small quantity may he needed. 
Styptics are useless, and ergot is harmful as it 
mcreases the blood -pressure without contracting the 
diseased vessel which is too damaged to react to its 
influence The inhalation of turpentine and the 
application of an ice-bag over the chest are pro- 
cedures sanctioned by usage but of no certam 
benefit ; indeed the ice-bag is probably prejudicial, 
since it causes contraction of the umnjured parts of 
the lung. When the danger of recumngWmor- 
rbage has ceased the secondary ansemia and the 
original disorder must be carefully treated. 

Haematuria — The term hsematuna is used 
whenever red blood-corpuscles are found in the 
unne ; if only haemoglobin be present the term is 
not applicable. See H^cmoglobinuria. 

Sources. — Blood m the unne may ht derived 
from the kidney or its pelvis, from the iifeter, 
bladder, prostate, or urethra, or, in riie of the 
female, it may be due to the admixture of blood with 
the unne after the latter has left the uietl^ Blood 
may also be mixed with the unne ftandulenUy. 

1* Gtntral Cdtwrar.— — The haesKinhei^ 
pievioMsly mentioned only raarely causemematuna. 
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When this does occur the blood is probably 
derived from the pelvis of the kidney or from the 
bladder. The toxic or malignwt forms of the acute 
sp^Uic fevers may also give rise to a similar con* 
dition of the urine. 

2. Local Causes. — Renal ffantaluria . — When 
the blood is derived from the kidney it is intimately 
mixed with the urine. If the haemorrhage is a 
large one the resulting blood may be indistinguish* 
able from pure blood ; if it is slight a dirty smoky 
tint is imparted to the urine, and in some instances 
a reddish-brown precipitate is deposited on stand- 
ing. Blood-casts are most readily found when the 
haemorrhage is slight (a) Slight transitory renal 
haematuria may follow the administration of can- 
tharides, turpentine, cubebs, copaiba, potassium 
nitrate, quinine, phenol, and hydrochloric acid, if 
these are given in toxic doses, {b) In acute in- 
flammatory diseases of the kidney a moderate 
amount of blood and numerous blood-casts are 
generally found at some stage of the disease. When 
the acute condition supervenes upon chronic 
Bright’s disease other forms of casts will be found. 
{c) In cases of renal tumour and of tumour or 
cadculus in the pelvis of the kidney, ruptured vessels 
may cause large amounts of blo^ to appear at 
irregular intervals, especially after slight injury. 
{d) In renal embolism sudden hematuria is common, 
but the quantity of blood is small and the con- 
dition soon disappears, (e) In renal tuberculosis 
there may be sufficient blood to produce smoky 
urine, but in the majority of cases it exists only as 
a microscopical deposit. (/) Parasites, such as the 
cystic stage of the Taenia ecchinococcus (hydatid), 
hydronephrosis, and traumatism are occasionally 
causes of renal haematuria. (^) Passive congestion 
flnom pressure on the renal veins is a rare but 
possible cause of haematuria. 

Vesical Hamaturia , — Blood derived from the 
mucous membrane of the bladder is less immedi- 
ately mixed with the urine and is generally passed 
in largest quantity towards the end of micturition. 
Not infrequently it is passed as blood-clots. The 
commonest causes of vesical haematuria are villous 
tumours and calculus. In both these conditions 
the haemorrhs^e is due to the mechanical rupture of 
small vessels. Rupture of varicose veins is a less 
frequent cause. Slighter degrees of bleeding may 
be due to acute cystitis, passive congestion, tuber- 
cular ulceration, or the presence of the Bilharzia 
luematobia. In the latter case, ova with lateral or 
terminal spike will be readily found in the deposit 
obtained from the urine. See Bladder, Diseases 
of ; and Entozoa. 

Urethral hamaturia , — When the blood is derived 
from the urethra it is always expelled at the begin- 
ning and occasionally also at the end of the act 
of micturition, is often clotted, and is never inti- 
mately mixed with the urine. Its chief causes are 
inflammation and ulceration, direct injury, or the 
effects of the passage of a calculus. See Urethra, 
Diseases of. 

Accidental hamaturia , — This may occur during 
menstruation or from the admixture of any uterine 
or vaginal discharge containing blood. The blood is 
rarely intimately mixed with the urine, and when it 
is, is ^nerally of a brighter colour, which arouses 
suspicion as to its origin. If malingering is sus- 
pected the urine should be passed under observation 
or withdrawn by a catheter. 

Recognition. — Whenever the urine contains a 


large amount of blood, the appearance is sufficiently 
characteristic, but when the amount is only sufficient 
to impart a smoky tint to the urine, microscopical 
and chemical examination is essential. 

I. The microscope furnishes the most satisfactory 
test, as it is the only means by which the presence 
of blood-corpuscles can be ascertained. The urine 
should be allowed to stand for some hours, or the 
deposit be obtained by means of a centrifuge. The 
corpuscles will be globular or crenated according 
to the specific gravity of the urine ; but their colour 
is often so pale that it fails to characterise them. 
They may be distinguished from pus-corpuscles, 
vegetable spores, and fragments of dumb-bell crystals 
by characters which can readily be seen in the 
Plates illustrating the article on Urinary Deposits. 

The chemical examination comprises three tests, 
of which the first, which is most generally employed, 
is least reliable. 

II. This is known as Almen’s or the GuaiacutH’ 
test. Two or three drops of a freshly prepared 
simple tincture of guaiacum are added to about a 
drachm of urine, and the mixture shaken. Upon 
this is then poured about half the quantity of a 15- 
per-cent. solution of peroxide of hydrogen in ether 
(ozonic ether). If blood be present, the lower por- 
tion of the ozonic ether gradually becomes blue. 
This reaction is given by saliva, iodide of potassium, 
and other substances, and is not therefore wholly 
trustworthy. 

III. The Hamin-test is more reliable. The 
urine should be rendered alkaline by the addition 
of liquor potassse and then boiled. A portion of 
the reddish-brown deposit which forms {Helles^s 
Test) is placed on a glass slide and dried. A drop 
oi glacial acetic acid and a small crystal of common 
salt are then added ; the slide is next briskly 
warmed over a spirit lamp, and then set aside to 
cool. On microscopical examination hoemin-crystals 
may be found. 

IV. A pocket-spectroscope furnishes a readier and 
no less reliable test. The reddish-brown precipitate 
described in the last test is placed in a test-tube, and 
shaken up in a little warm water. On placing the 
tube between the prism and the daylight, the 
characteristic absorption-bands will be seen. See 
Spectroscope in Medicine. 

Diagnosis. — This rarely depends upon the cha- 
racter of the urine, although the microscopical 
examination of the deposit may reveal important evi- 
dence. The quantity of blood contained in the urine, 
the degree of admixture, and the microscopical 
examination of the deposit may be sufficient to 
suggest the cause, but a consideration of the sym- 
ptoms and a careful examination of the patient are 
essential in forming a reliable diagnosis. 

Treatment. — ^In the majority of cases the haema- 
turia needs no treatment, and in those cases in which 
a large amount of blood is lost, absolute rest in bed 
and the administration of aperients are the only 
measures to be resorted to apart from the treatment 
of the diseases primarily responsible. For the treat- 
ment of these see the various articles on the Kidney, 
Bladder, and Urethra. 

H. Montague Murray. 

H/EMORRHAQIC (of/ta, blood ; and ^yifvfUf I 
burst forth). — Associated with hsemorrhace. The 
word is applied to certain inflammatory products or to 
effusions when they contain blood, as m hamorrha^ 
perhmitis j and to varieties of certain diseases in 
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which extravasations or hsemorrhages from free sur* 
faces occur, for example hatftorrkagu: small-poxy 
ham&rrhagu measles^ and hamorrhagu purpura, 

H>EMORRHAQIC DIATHESIS H^mo« 
PHILIA. 

H>EMORRHOIDS (af/ia, blood j and I 
flow).— Synon. : Piles; Fr. Hinwrrhotdes \ Ger. 
Hamom hotden. 

Description. — The haemorrhoidal vessels, and 
especially the veins distributed to the lower part of 
the rectum, are very liable to become dilated and 
varicose, giving rise to a disease termed hemorrhoids 
•or piles When the plexus beneath the mucous 
membrane within the external sphincter is thus 
affected, the haemorrhoids are said to be internal. 
When the veins beneath the integuments outside the 
muscle are enlarged, the haemorrhoids are called 
external Internal and external haemorrhoids very 
frequently co-exist 

External Hamorrhotds — We may distinguish two 
kinds of external piles — (l) the venous ^ and (2) 
the cutaneous 

( 1 ) The venous tumour consists of a softish eleva- 
tion of the skin near the margin of the anus, of a 
rounded form, and a livid or slightly blue tinge 
On cutting into it, we find it is formed by a dilated 
vein or veins, which after inflammation will be occu- 
pied by a dark -coloured coagulum 

(2) Tht cutaneous excrescence of a flattened 

piolongation of skin, due to hypertrophy of the 
•cutaneous layers, and is commonly pedunculated 
It IS generally the result of the first form — a project- 
ing skin tag left after absorption of the coagulum 
having undergone some hypertrophy. Often there 
IS only a single broad flat excrescence at the side of 
the anus, but sometimes there are two — one on each 
Side , and occasionally there are several encircling 
the anus They are apt to become inflamed and 
cedematous Similar excrescences occur as the 
result of irritating discharges from the bowel, and 
are common in stricture and chrome ulceration of the 
rectum 

Internal Hcemorrhoids — Internal piles may be 
divided into three classes — (i) the venous ; (2) the 
columnai ; (3) the mevoid 

( I ) The venous pile resembles the external venous 
pile, except that it is covered by mucous membrane 
and is within the sphincter 

42) The columfuir pile consists essentially of hyper- 
atrophy of the folds of mucous membrane which sur- 
round the anal opening— the pillars of Glisson. 
They have a red, almost vermilion, colour, an elon- 
gated form, and contain within them one of the de- 
scending parallel branches of the superior hsemor- 
rhoidal artery (Hamilton) This pile is very vas- 
cular, bleeds copiously, and is made up of hypertro- 
phied submucous tissue with many dilated arteries 
and veins. 

(3) The navotd pile is bright red, spongy and 
villous, and has been well compared in aspect to 
a strawberry. In structure it resembles a capillary 
ncevus. It may bleed almost continuously. 

Internal piles seldom attract attention until they 
have become so developed as to protrude at the anus 
in defaecation. They then exhibit a remarkable 
diversity of appearance, according to their number, 
sue, and conaiiion. The protruupn may consist df 
only one large pile, found usually towara the peri- 
Aseum, especially in women. Mm commonly ttieie 
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are three distinct prominenl growths, differing in sue, 
one at each side of the anus, and a third in flront — 
the last, the perineal, being the largest. In old 
cases they may be more numerous— as many as four 
or five. The distinction between them is commonly 
well-marked, but not always, for the piles sometimes 
meige into each other, so that the protrusion forms 
nearly a circular prominence. The aspect of extru- 
ded piles depends much upon their condition, whether 
congested, inflamed, or constricted by the sphincter 
In an inactive state, and in a relax^ condition of 
the sphincter, they form softish tumours of agranular 
appearance, presenting just at the orifice of the anus ; 
but when protruded and congested, they constitute 
large tense tumid swellings, of a deep red colour and 
smooth surface, which readily bleed When haemor- 
rhoids are of large size, the mteguments at the 
margin of the anus become everted, and form a 
bro^ band girding the base of the tumours The 
skin thus everted is liable to be mistaken for external 
piles, and to be excised in operations — an error very 
likely to be followed by serious contraction of the 
anus 

/Etiology, — Haemorrhoids are a disease of 
middle and advanced age They rarely occur 
before puberty , but very few persons in after-life 
altc^ether escape them All circumstances which 
determine blood to the rectum, or which impede its 
return from the pelvis, tend to produce this disease. 
There is in many persons a natural predisposition to 
the complaint, which may be hereditary But a pre- 
disposition IS most frequently acquired by sedentary 
habiN, indulgences at table, and neglect of the 
bowels Haemorrhoids, though a common disease 
in both sexes, occur more firequently in males than in 
females. Few women bear imildren without becom- 
ing in some d^ee affected by them , but the unnary 
and genital thsorders of the other sex, combmed 
with freer habits of living, leading to congestion of 
the liver, are still more fertile sources of piles It 
must be remembered that piles may be merely a sym- 
ptom in certain cardiac, hepatic, or uterme diseases. 

Symptoms — The symptoms produced lK>th by 
external and internal piles vary greatly in different 
subjects and m different stages of the complamt. 

External piles cause a feeling of heat and tingling 
at the anus. A costive motion is followed by a 
burning sensation, and the excrescence becomes 
swollen and tender on pressure, so as to render 
sitting uneasy. This congested state of the pile may 
pass off ; or it may lead to inflammation accom- 
pamed with considerable enlargement of the haemor- 
rhoid, forming an oval tumour, red, tense, and 
extremely tender. In such case phlebitis has 
ensued, and the pile -cavity is occupied by a coagu- 
lum The inflammation may subude or go on to 
suppuration. When the matter is discha^ed, the 
clot of blood escapes with it, the abscess closes, 
and the dilated vein is usually obliterated, the mle 
being reduced to a small flap of mtegument. In- 
ternal piles rarely give nse to bleeding. 

Internal piles, when slight, may exist for yearly 
causing little inconvenience b^des slight blee^ng 
after a costive motion ; with occasionally a feeliz^ 
of fulness, heat, and itching pust withm amis. 
If only small, they protrude sightly widi the mucous 
membrane in de&^tion, returning afterwards with- 
in the sphincter. When of large size, die piles 
always protrude at stool, and require to ^replaced, 
the ^tient usually pushing them upwith bii fingers 
In a las state of the sphincters, and in a loose 
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hypertro^ed condition of the mucous membrane 
from wmch they spring, haemorrhoids come down, 
even when the patient stands or walks about, so as 
to prove excee^gly troublesome, and to interfere 
with his talcing waking exercise. * In consequence 
of the irritation from pressure and friction to which 
^e protruding piles are liable, their mucous surface 
becomes tumid and abraded, and furnishes a free 
mucous discharge tinged with blood, which soils the 
linen. They are often so sore that the patient is 
obliged to keep the recumbent posture, the pressure 
in sitting causing more or less uneasiness. 

Persons subject to piles frequently suffer no in- 
convenience from them until irritated by an unusually 
costive motion, or by a smart purgative ; or when, 
under the excitement of alcohol, the growths be- 
come congested and inflamed, and cause spasm of 
the sphincter muscle. Then they have what is 
termed an ‘attack of piles*— that is to say, they 
experience a sensation of heat, weight, and fulness 
just within the rectum, followed by considerable 
pain at stool, and sometimes irritation about the 
bladder. These symptoms, which are often at- 
tended with febrile disturbsince, arise from inflam- 
mation and swelling of the piles, which afterwards 
subside, but seldom without leaving some enlarge- 
ment of the growths. Anaemia may follow upon 
continued bleeding ; and reflex pains in the back, 
groin, and genitals are often complained of. 

StrangtUaiion . — When internal piles of some size 

{ notrude at the anus and are not returned, they are 
iable to be constricted and strangulated by the ex- 
ternal sphincter. The contracted muscle impedes 
the return of blood, and occasions inflammatory 
swelling of the piles, which may become strangu- 
lated and gangrenous. In this way haemorrhoids of 
large size have been known to slough off, the 
patient being relieved of the annoying complaint by 
a sort of natural process. An occurrence of this 
kind is attended with a good deal of pain and suffer- 
ing, but is free from danger. In general, the 
extremities only of one or two of the larger growths 
perish, and the patients, though experiencing relief, 
are by no means cured of the disease. 

Hctmorrhage , — One of the most common sym- 
ptoms of internal haemorrhoids— indeed that from 
which the name of the complaint is derived — is 
haemOTrbage, which occurs when the bowels are 
evacuated. The bleeding varies greatly in amount. 
Sometimes the motions are merely tinged with a few 
drops of blood ; in other instances the quantity lost 
is considerable, several ounces being voided at stool. 
The bleeding may be irregular, occurring only afrer 
costive motions, or in certain states of health ; or it 
may take place daily, going on even within the 
bowel, and producing the usual symptoms of de- 
rangement from continued losses of blood. The 
chajacter of the bleeding also varies ^th the struc- 
mral character of the pile, being, however, usually 
venous. There are persons who are liable to dis- 
charges of blood from the haemorrhoidal veins, 
either at regular periods, or when, from good living 
or want of exercise, some plethora is induced. In 
these cases from three to six ounces of blood, or 
even inore, pass away at stool, following the 
evacuation ; and the blood which is voided is of a 
dark colour and evidently venous. Sncn discharges 
must not be rashly interfered with. They relieve 
congestion of the liver and kidneys, help to ward 
off attacks of gout, and prevent fiu of apoplexy ; so 
that in certain of, these plethoric persons th^ are 


rightly regarded as safety-valves. The bleeding 
from internal piles is undoubtedly in some cases 
arterial. Sometimes the blood may be observed to 
escape from the pile in jets. This is not evidence 
that it is arterial, but may be due to a regur^tant 
stream of blood forced through a rent in a vein by 
the pressure of the abdominal muscles. That 
bleeding from piles is always good for the health is 
quite a mistaken notion ; and it is important (hat 
the practitioner should distinguish the bleeding 
taking place as a consequence of local disease, from 
that which arises from plethora, congestion of in- 
ternal organs, or such a disease as cirrhosis of the 
liver. 

Treatment. — When piles are small and cause 
but little inconvenience, the treatment is very simple. 
Persons with this complaint should take stimulants 
in great moderation, if at all ; and in most instances 
they would do well to abstain entirely from alcohol. 
Many individuals never suffer from piles except 
after taking a glass of spirit-and-water, or a few 
glasses of wine. Such persons should become 
water-drinkers. Active exercise in the open air 
should be taken daily; and the patient should 
avoid sitting too long at the desk, because it is by 
prolonged sedentary occupation and the neglect of 
the rules of health that hoemorrhoidal complaints 
are encouraged. Chairs with cane »eats are to be 
recommended. The bowel:^ must be carefully re- 
gulated, so as to avoid hard and costive motions, as 
well as too frequent action. Irritating the rectum 
by active and repeated purging is more hurtful even 
than constipation. In regulating the bowels, a 
simple enema of half a pint of cold water, injected 
after breakfast, answers most admirably, and is 
more efficacious than purgatives. If aperients be 
needed, preference may b« given to confection of 
senna, cascara, or the compound liquorice powder. 
Carlsbad salts, or the foreign mineral waters — the 
PuUna, the Friedrichshall, or the Hunyadi Jinos — 
taken in the morning fasting, answer well with 
many p>ersons, and ensure a comfortable relief. The 
diet must be simple and moderate, and the habits 
of the patient regular. The relief afforded by this 
palliative treatment is often remarkable. 

Ordinary bleeding may be met by injections of 
cold water, or by some astringent injection or oint- 
ment ; among these may be named a solution of 
sulphate of iron (lo grs. to ^), or preparations of 
tannic acid or rhatany. 'V^en the bleeding is 
copious, injections are not so successful, and opera- 
tive treatment often becomes necessary. As useful 
local applications may be mentioned, the ointment 
of galls and opium, a combination of morphine and 
tannic acid, an ointment containing menthol, and 
injections of hazeline, or the local application of 
hazeline after each motion. 

External piles when large and troublesome, and 
internal piles when they protrude at stool, and are 
not easily reduced, or are subject to inflammation, 
ulceration, and frequent bleeding, can be removed 
only by operation. It is seldom desirable to operate 
upon piles developed during pregnancy, or upon 
hemorrhoids occurring in the course of oi^nic 
disease of the liver. 

T. B. Curling. Frederick Trbvbs. 

HEMOSIDERIN (oT/m, blood ; and fflhipos, 
ircm). — A generic name including all iron-containing 
piginento dmved from haemoglobin in the tissues. 
Hiemosiderin gives the ordinary reactions of iron, 
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and IS found in any part where excessive destruc- 
tion of blood-corpuscles has taken place. Like 
hsematoidin, with which it is frequently mixed, it 
may exist in both granular and crystalline forms. 
See An/emia, Pernicious. 

HEMOSTATICS {atfia, blood ; and ffrar 6 f, 
stopped). 

Definition. — Internal remedies and local ap- 
phcations which arrest hsemorrhage. 

Enumeraiion — The chief haemostatics are; 
Ligature ; Pressure ; Rest , Cold ; Hot Water ; the 
Actual Cautery ; Astnn^ents ; the whole class of 
Styptic drugs , and Calcium Chloride and Nuclein, 
which have been shown to increase the coagulability 
of the blood. See HiEMOPHlLlA. 

Actions and Uses. —When taken in their widest 
sense, it is evident that haemostatics must include 
all the various means which have been devised to 
stop bleeding Externally we must vary our plan 
of treatment according to circumstances. No sur- 
gical prmciples are better founded than those which 
enjoin us to tie a wounded artery, and to apply 
pressure to a vein ; and for the ab^lute arrest of 
haemorrhage from any readily accessible part a most 
powerful aid has been provided m Esmarch’s elastic 
bandage. When the bleeding depends on general 
capillary oozing, the apphcation of ice may often 
prove effectual ; and where this fails, recourse must 
be had to some of the numerous articles of the 
Pharmacopoeia, already referred to, which possess 
styptic properties (see Styptics) An example of 
the successful application of a haemostatic & the 
arrest of uterine hsemorrhage by means of injections 
of perchlonde of iron, of hot water, or of ice-cold 
water In the case of undue haemorrhage from a 
leech-bite, if milder remedies, such as pressure, do 
not succeed, we may apply the sohd nitrate of 
silver, or include the bleeding point in a loop of 
twisted suture. 

Absolute rest is essential for the successful treat- 
ment of haemorrhage ; and the r^ulation of the 
diet and of the bowels is equally to be attended to. 
For the details of treatment m each particular form 
of haemorrhage, the reader is referred to HAEMOR- 
RHAGE , Haemophilia ; MelaENA ; and the diseases 
m which these conditions occur 

Robert Farquharson. 
Sidney Phillips. 

vHEMOTHORAX — See Pleura, Diseases of. 

HAIR. — The diseases to which the hair is liable 
may be divided into two chief groups those of 
nutntion and growth, including atrophic, hyper- 
trophic, and pigmentary changes ; and those asso- 
ciated with inflammation of the follicles, and the 
presence of parasites. The diseases comprised m 
the latter group will be found descnbcd under dbcir 
respective heads, so that in this place we have to 
deal only with the first group. 

Diseases involving the Nutrition and 
Growth of the Hair.— Most of the alterations 
in the growth and colour of the hair are atrophic 
m their nature. The more common forms of 
atrophy produce various kinds of baldness ; and in 
addition we have greyness or loss of the natural 
colour of the hair, certain itmctural alterations, 

such as those met with in trichorrhexis nodosa; 
these latter alterations, though not simple atro{dues, 
yet belong to the atrophic gronpi. 
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Alopeoia or* Baldness.— Baldness is of two 
kindi^ongmi^a/ and acquired. Congenital alo* 
peda is very rare ; it is a malformation rather than 
a disease, and is generally associated with a defec- 
tive development of the teeth. This condition is 
permanent 

Acquired baldness arises firom many different 
causes. It may result (x) firom various forms of 
disease; (2) from simple defective nutrition and 
growth ; or (3) firom atrophic senile changes 

(i) Baldness from various forms of disease . — 
Different diseases produce baldness in different 
ways, and they may be convemently divided into 
four groups* acute febnie diseases; follicular m- 
flammations ; nervous affections of the skin ; and 
parasitic diseases. 

The baldness which follows fevers is always 
temporary, though often extreme There is appa- 
rently an almost sudden death of the hair at the 
time of the fever, especially when there is long- 
continued high temperature, and this is followed by 
Its ialhng off some two or three months afterwards. 
Parturition and some other illnesses besides fevers 
produce a similar result, though generally more 
slowly and persistently. The fidhng off of the hair 
which accompanies secondary syphilis often occurs 
without any visible eruption on the scalp 

Folliculitis^ or inflammation of the hair-follicles, 
IS one of the commonest causes of baldness. We 
meet with it m seborrhoea capitis, in sycosis, and 
in various pustular eruptions involving the hair- 
follicles. \^en produced in this way, alopecia 
may be temporary or permanent, according to the 
nature or the seventy of the disease. All diseases 
of the skin which leave scars or obliterate the 
follicles lead to permanent alopeaa of the parts 
affected. Erythematous lupus, sclerodenma, and 
some forms of syphihs, are examples. It is espe- 
cially the forms of alopecia resulting firom foUi- 
cuhtis which are so much a^^ravated by the stimu- 
lating applications almost umversally recommended 
by hairdressers, without regard to cause of the 
malady. ' 

The changes in the nervous system which pro- 
duce baldness may be general, as m some cases of 
shock ; or local, as in alopeaa areata. Falling of 
the hair, which sometimes follows a blow or other 
injury to the nerves, belongs to this class. See 
Alopecia areata. 

The parasitic diseases which lead to partial bald- 
ness are tinea tonsurans and favus, which are fiiUy 
descnbed under their proper headings. 

(a) Baldness from defective -Pre- 

mature baldness firom defective nutntion differs 
little from senile alopecia, and is often hereditary. 
The thinning of the hair m myxoedema is an 
example of this vanety. 

(3) Senile Baldness — This differs firom the pre- 
ceding vanety m degree only. 

The treatment of this kind of alopecia, as mi^t 
be expected, is not very satisfisctory. Some good, 
however, ma^ be done m the early stages stimu- 
lating remedies. One of the best is a looon con* 
sistingof vinegar of cantharides, 5vj. ; glycerin, J^: 
spint of rosemary, 31J. ; rectified mirit, tv, Tnfe 
aoould be dabbed on the scalp daily vrim a samll 
sponge. Frequent and excessive swearing is oer- 
t^y an excTting cause of premature bawess in 
those predisposea to the nudadv ; hence its ire* 
quent occurrence in Europeans who Eve hi trc^pieal 
(^ates. See Bauinbss. 

8 s 
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Pigmentary Changes. —Canities, or greyness, 
results from the deficient development^ the natural 
pigm^t of the hair. It may be congenital or 
acquired. The extreme form of congenital canities 
is met with in albinos, in whom there is an absence 
of pigment in the skin and choroid as well as in 
^e hair. In an irregular form it sometimes exists 
as a congenital white lock on the scalp or face, the 
surrounmng hair being of a normal colour. 

As an acquired alteration in the hair, canities is 
well known as a simple senile change. Premature 
greyness, not differing essentially nrom the senile 
change, is often met with in those suffering from 
any chronic disease, such as phthisis ; it is also 
more or less hereditary. In all these cases the 
greyness is symmetrical. In an asymmetrical form it 
is met with in several diseases of the skin, espe- 
cially in area, leucodermia, and chronic neuralgia 
of the scalp. The distribution of the grey hair and 
the history of the case will serve as a means of 
differential diagnosis. 

Iii many cases of canities treatment is obviously 
useless. In those cases which admit of rational 
treatment, cantharides is by far the best local 
stimulant, as it has a tendency to excite the natural 
development of colouring matter, as may be often 
seen in the skin where a blister has been applied. 
Arsenic is usually the best form of tonic for the 
same reason. 

Excessive growth.— Downy and almost in- 
visible hairs may grow into strong and visible ones, 
but there is never any increase in their number ; the 
great increase in their size sometimes leads to the 
erroneous belief that the actual number is greater 
than before. Sometimes the old hair is held in the 
follicle after the new hair has grown up, but this is 
not a true increase of numbers. An excessive growth 
of hair is not uncommon, and is a source of annoy- 
ance when it occurs on the face in women. See 
Depilatories. 

Structural changes. — Truhoclasis^ oxtrickor- 
rkexis nodosa^ is the most important and best-known 
change in thb structure of the hair. To the naked 
Cft the hairs appear to be marked with two, three, 
or more small bulging spots, somewhat resembling 
nits. The hairs very easily break at these points, 
which, examined under the microscope, seem to 
consist of spindle-shaped swellings of the shaft of the 
hair. In a more advanced stage this swelling par- 
tially bursts near its most distended part, and finally 
the hair breaks with a ragged fixture, so that the 
divided hair has the appearance of two brushes, the 
bristles of which are mterlocked. When the sepa- 
ration is complete, a stumpy hmr is left with a 
frayed or brush-like free extremity. A variety of 
this disease is sometimes met with in which a smooth 
fracture takes place, not at the spindle-shaped 
swellings, but in the intermediate parts of the hair. 
Trichorrhexis is chiefly met with in the hairs of the 
face, especially those of the chin. 

L^tkrix , — Although this curious affection is a 
concretion rather than a structural change of the 
hair, yet it has that appearance to the nued eye, 
and may be conveniently referred to under this head. 
The hairs affected with this disease are those of the 
axillse and the scrotum. The concretions, seen under 
the microscope, have usually a rounded and iiodu- 
lated form apparently surrounding the shaft of the 
hair, but not symmetrically. S<metimes the con- 
cretion extends continuously for some distance along 
die abaft of the hair, giving it a feather-like appear- 
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ance. The hairs themselves are abnormally brittle. 
These curious concretions are associated with the 
presence of a short bacillus which penetrates, and 
grows beneath, the cortical scales of the hair-shaft. 
The disease is very difficult to eradicate. Shaving 
and antiseptic applications are the two therapeutic 
agents generally employed. 

Robert Liveing. 

HAIR-BALLS.— CONCRETIONS. 

HALL, In Austria. — Common salt waters, with 
iodine, ^ee Mineral Waters. 

HALLUCINATION [hallucinor, I blunder). — A 
false perception of an organ of sense, for which there 
is no external cause or origin {see Illusion) ; as 
when a man in total darkness thinks he sees an 
object. Hallucinations of all the senses occur, the 
most frequent being those of sight and hearing. 
They may be found in persons not insane, but indi- 
cate a disordered state of brain. 

HAMMAM-MELOUAN, In Algiers.— Thermal 
muriated saline waters. See Mineral Waters. 

HAMMAM-ME8KOUTINE, in Algiers (the 
Aqua Tibilitina of the Romans). — Highly thermal 
saline springs, weakly mineralised. Set Mineral 
Waters. 

HAMMAM-R’HIRA, in Algiers. — A winter re- 
sort for invalids. Highly thermal waters. See 
Mineral Waters. 

HAMMERMAN’S PALSY.— Occupation- 
Diseases. 

HANGING, Death by. — Hanging is the effect 
of suspension of the body by the neck by means of 
a ligature or noose, the constricting force being the 
weight of the body, wholly or in part, or the weight 
multiplied by the distance through which the b^y 
falls. The mode of death varies according to these 
circumstances. With a long drop, the method now 
usually employed in judicial hanging, and particu- 
larly if the knot is under the chin, death is not 
infrequently due to fracture, or displacement, of the 
cervical vertebrae, and injury to the medulla oblon- 
gata. Death may also occur, without such anato- 
mical lesion of the cervical vertebrae, from shock or 
syncope, or, as it is tenned by Casper, neuro- 
paralysis. 

When death does not occur in either of these ways, 
it is the result of asphyxia from occlusion of the air- 
passages, or rather of asphyxia in combination with 
coma, caused by compression of the cerebral blood- 
vessels. Though compression of the carotid arteries 
and jugular veins may m maintained for a consider- 
able time without a fatal result, if the trachea is 
open below the jwint of constriction — whereas death 
seedily ensues if the air-passages are also occluded 
—yet death may result from the disturbance of the 
cerebral circulation alone ; and the two causes 
operate conjointly in every case, in varying propor- 
tions. 

Phenomena. — When death is not instantaneous, 
as in cases of injury to the medulla, or from neuro- 
paralysis, convulsive movements of the type seen in 
asphpia may continue for some minutes after sus- 
pension, and the heart may continue to beat for a 
considerable period after all other vital movements 
have ceased. 
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Subjects ho have been partially hanged havede* 
scnbed vanous sensations, more or less pleasurable, 
similar to those of cerebral congestion and narcotic 
stupDr 

Post-mortem Appearances —The appearances 
found after death by hanging are not uniform or 
constant ; and there is no single sign invariably pre- 
sent diagnostic of this mode of death Indicative of 
suspension, but not necessarily of death so caused, 
IS the mark of the cord on the neck. Usually it is 
above the hyoid, passing obliquely upwards behind 
the ears, and losing itself in the occiput But the 
position may vary according to the tightness of the 
noose before suspension, or the position of the head 
and direction of the pressure. It is generally single, 
but if the cord should have been twisted twice round 
the neck, two marks may be found, one circular and 
the other oblique The characters of the mark 
differ somewhat according to the texture and thick- 
ness of the ligature Usually it is a shallow groove 
or furrow, of a whitish or brownish hue and parch- 
menty consistence, occasionally abraded, rarely 
ecchymosed , but it may have livid edges or a 
chocolate tint. The appearances may vary in 
different parts of the same mark The su^utaneous 
cellular tissue is compressed and silvery Occasion- 
ally minute extravasations are seen in the deeper 
layers of the skin The middle and internal coats 
of the carotids are sometimes lacerated , and where 
the momentum has been great, lacerations of the 
cervical muscles, haemorrhage in their vicinity, frac- 
ture of the larynx, rupture of the thyro-hyoid liga- 
ments and fracture of the hyoid bone, and fracture 
or dislocation of the cervical vertebrae, with injury 
to the medulla and effusion into the spinal canal, 
have been found All the appearances usually found 
m the neck in cases of hanging may be produced by 
suspension of the dead body, especially if the legs 
are pulled forcibly downward 

The face is sometimes, but not commonly, dis- 
torted and expressive of suffering Usually it is 
placid and pale, though if the body have hung for 
some time, it becomes very livid The eyes are 
sometimes very prominent, and the pupils are 
usually dilated Frothy mucus may be found at the 
mouth and nostrils The tongue is pressed against 
the teeth and indented, or it may be clenched be- 
tween the jaws The base of the tongue is injected. 
The hands are often tightly clenched, the nails even 
b^ing driven into the palms. Erection, or semi- 
erection, of the penis in men, with expulsion of 
semen or prostatic fluid, and vascular turgescence of 
the genitals in females, with sangumolent effusion, 
are occasionally observed Expulsion of the con- 
tents of the bladder and rectum is likewise common 
The condition of the brain vanes. Congestion of 
the meninges is sometimes pronounced, at other 
times not very marked The mucous membrane of 
the larynx and trachea is congested, and mucous 
froth IS present The lungs are at times pale and 
distended , at other times collapsed The condition 
of the heart and venous system charactenstic of 
asphyxia is common. Marked redness of the 
mucous membrane of the stomach, simulating irri- 
tant poisoning, has been occasionally noted. The 
determination of the ffict of death by hangii^ de- 
pends on a consideration of these vanous jmeno- 
mena, and the absence of other causes of death. 

Accident, Suicide, or Homicide ?— Hanging 
is rarely homicidal. It signifies^ great dispropordon 
of strength between the assailant and the^victim ; 
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and therefore, in the absence of this conditicm, there 
will be injuries indicative of a struck. Apart 
from collateral circumstances, homicide can only be 
argued from the presence of such injuries as could 
not have been self-inflicted or causra accident^ly 
durmj^ the act of suspension. Occasionally hanging 
is accidental, as in foolish expenments and insane 
imitation. It is not necessary that the body should 
be entirely off the ground to cause death by hang- 
ing. Many instances are recorded of suicide by 
hanging m most extraordinary positions calculated 
to throw the greater part of the tx)dy-weight on the 
noose 

Treatment. — This is rarely called for, except 
in accidents or attempted suicide The body must 
be cut down, and artificial respiration employ^ 
Venesection may be had recourse to for relieving 
cerebral congestion See Artificial Respira- 
tion , and Resuscitation. D. Ferrier. 

HANOT’S DISEASE —See Liver, Cirrhosis 
of (Hypertrophic Biliary Cirrhosis) 

HARROGATE, In Yorkshire.— Saline, chaly- 
beate, and sulphur waters. See Mineral Waters. 

HASTINGS, on the South-East Coast of 
Sussex —A. mild climate. Mean winter- tempera- 
ture, 40° F. Exposed to the east, but sheltered 
from the north. See Climate, Treatment of 
Disease by 

HAT-MAKER’S DISEASE.— OCCUPATION- 
Diseases 

HAUT MAL (Fr ) — A synonym for epilepsia 
gravior See Epilepsy 

HAY-FEVER. — Synon Catarrhus astwus ; 

Bostock’s Catarrh , Hay Asthma; Fr AsthmetT^t^ ^ 
Ger Fruhsommcrcatarrh, 

Definition. — A catarrhal affection of the 
mucous membrane of the eyes, nose, mouth, pharynx, 
larynx, and bronchi, accompanied by dyspnoea ; in- 
duced in persons predisposed to it by action of 
the pollen of vanous plants, chiefly of the Gramina- 
ceae , prevalent during the hay-season, but subsid- 
ing at its close ; and varying m seventy according 
to certain atmospheric conditions, and the amount 
of pollen present in the air 

Aetiology. — Hay-fever exists in Europe and 
North America, and it is especially common in 
England, where the number of cases is amiually 
double that of any other country The Anglo-SaxcHi 
race appears more liable to it than other races. It 
prevails more among men than women, probalfly 
because the former are most exposed to the atmo- 
sphere ; and inhabitants of towns visiting the country 
are more liable to attack than the country-people 
themselves J N Mackenzie of Baltimore assigns 
hay -fever to an exalted condition of the nasal erec- 
tile tissue, and especially the portion covering the 
postenor end of the infenor turbinated bone and 
the septum immediately opposite, rendering it more 
sensitive to the action of pollen and other irritants ; 
and he maintams that destruction of this erectile 
tissue by the galvano-cautery cures the disease. 
Turbinectomy am been followed by complete rehef 
(Lockard). 

The disorder has been ascribed by some writers 
to the sun’s heat in the summer months, also tti 
certain odoon, vegetable and animnl i hut the es» « 
perimenti of Blackley show it t6 Be due to the 

SS2 
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specific influence on certain mucous membranes of 
the pollen-grains of the following natural orders of 
plants ; Ranunculace®, Papaveraceae, Fumariaceae, 
Uruciferm, "Vlolacese, Caryophyllace®, Geraniaceae, 
LeguminossejUmbelliferse, Rosacese, Liliacese, Com- 
positae, Graminacese, and others, both exotic and 
native. Different kinds of pollen were applied to 
the mucous membrane of (i) the nares, (2) larynx, 
trachea, bronchial tubes (by inhalation), (3) con- 
junctivse, (4) tongue, lips, and fauces ; and in all 
these cases it prcSuced the symptoms of hay-fever, 
the pollen of grasses being most potent. Among 
these, Secale cereale, or rye, exercised most marked 
effects, though greater influence is generally attribu- 
ted to Anthoxanthum odoratum. 

It has been found that large quantities of pollen 
float in the air during the summer months ; and that 
the number of cases of hay-fever depends on the 
amount present, which increases in warm, damp 
weather, decreases when it is very dry and hot, and 
often nearly disappears after heavy rain. Cold 
weather reduces the number of sufferers by checking 
the inflorescence of plants. The higher strata of 
the atmosphere appear to contain more than that 
immediately overlying the soil ; and Blackley found 
the greatest number of pollen -particles at between 
1,000 and 1,500 feet above the earth’s surface, 
whither they are probably carried by aerial currents. 
The number of pollen-grains present reaches its 
maximum in June, when Blackley collected 880 in 
a day on a square centimetre of glass. The size 
and forms of the pollen-grains vary greatly in the 
different species, but this does not seem to influence 
their action, which appears to depend on the pollen- 
sac absorbing moisture from the contiguous mucous 
membrane and bursting, when the minute granules 
it contains are thus extruded, and cause irritation. 

Symptoms. — An attack of hay-fever generally 
occurs without any premonitory disturbance, imme- 
diately on the application of the pollen to the mucous 
surfaces — for instance, when the person enters a 
hay-field. The first symptoms are itching of the 
{Xirts with which the particles come in contact, be- 
ginning with the hard palate and fauces, and then 
extending to the nostrils, eyes, and face, though, 
if the wind be strong, the eyes may be first attacked. 
The catarrhal stage follows, marked by violent fits 
of sneezing, and running from the eyes and nose, 
with occasional pains in the head and in the frontal 
sinuses j then the submucous tissue of the nares 
swells ; and in a short time both nostrils become 
blocked and impervious to air, A change to the 
recumbent position, however, if the patient lies on 
one side, w^l often re-open the uppermost nostril, 
while the other, as the result of gravity, becomes 
still more occluded. The sneezing will continue 
without fresh application of pollen, as at night, when 
the subsidence of the swelling restores, or even 
exonerates, the sensibility of the Schneiderian 
membrane. The alae nasi l^ome red and inflamed, 
and occasionally bleed. The discharge after this 
becomes less in quantity, inspissated and puriform, 
and finally subsides. In the eyes, the swelling of 
the submucous tissue causes closure of the, lacrj^nal 
canals and nasal ducts ; and considerable injection 
of the conjunctival capillaries is apparent. Some- 
time, but rarely, cedema of the eyelids follows. 
Similar to the nose-symptoms are those occurring 
in the diroat, some swelling taking place in the 
Ftoynx, which give rise to partial closure of the 
Enstadiian tubes, and hence to a certain degree of 


deafhes. Slight feverishness is occasionally present, 
the pulsp (juickening to 100, and the temperature 
slightly rising; but in a large number of cases 
pyrexia is entirely absent. The changes which take 
place in the mucous membrane of the air-passage? 
give rise to asthmatic symptoms, such as tightness 
of the chest, difficult and wheezy breathing, with 
prolonged expiration, and some dry cough, followed, 
at the close of the attack, by expectoration. 

The catarrhal symptoms are, however, more 
characteristic than the asthmatic, which are not in- 
variably present. 

The liability to attack lasts generally from three 
to four weeks in summer, but its duration depends 
on the presence of the exciting cause, which, if not 
removed, may cause the malady to last for months. 
A fall of rain will diminish the disorder by clearing 
the air of pollen ; exercise, which increases the 
number of respirations and, therefore, of pollen- 
grains inspired, will render it more severe ; while 
each attack makes the individual more susceptible 
to this subtle influence, and consequently augments 
the probability of other seizures. As a rule, hay- 
fever has no complications, and passes away com- 
pletely on the removal of the exciting cause. Con- 
stant recurrence of the attacks has been noticed to 
lead to deafness, owing to catarrh of the Eustachian 
tubes. 

Diagnosis. — The diagnosis of hay-fever from 
other affections is easy, as the fact of the catarrhal 
symptoms occurring only in summer separates it 
from an ordinary ‘ cold in the head ; ’ while their 
combination with dyspnoea in hay-fever prevents it 
being mistaken for spasmodic asthma arising from 
other causes, in which there is usually no catarrh. 

Prognosis.— The prognosis is favourable if the 
patient be removed from the exciting cause, as the 
asthmatic symptoms seldom, if ever, lead to pul- 
monary emphysema, or to any permanent change 
in the bronchi. 

Treatment. — The most obvious course in the 
treatment of hay-fever, but not always the most 
easy one, is to avoid exposure to pollen. Blackley 
notices that a small amount of this material might 
exist without giving rise to hay- fever, but if ten 
particles of pollen were detected on the glass slide 
exposed to the air for twenty-four hours, symptoms 
were sure to appear in persons liable to it. Sufferers 
from this complaint should avoid hay-fields, hay- 
ricks, and much exposure and exertion in the coun- 
try during the hay-season, and should remain to a 
great extent within doors ; but, where circumstances 
admit, change to the seaside is highly desirable, and 
it frequently effects a speedy cure. Even on the 
coast some care must be taken to select a locality 
free from vegetation ; for if the wind blows from 
the land, and hay-grass be flowering at the time, 
an attack may be induced. Choice should be made 
of a seaside place backed by high cliffs, and where 
the prevailing winds are from the sea. Another 
method of avoiding attacks is by sea- voyages or. 
short yachting cruises, undertaken during the hay- 
season, and many sufferers enjoy complete exemp- 
tion in this way. Of other localities, high moun- 
tain stations, where there is more grazing than hay- 
growing, and closely inhabited cities with few parks 
or grassy souares, are to be preferred. Carbolised 
cotton-wool and other available respirators are 
sememes iped with advantage. 

The medicinal treatment consists, first, in com- 
bating the general predisposition to the comolsint 
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by tonic measures ; and, secondly, m allaying the 
local irritation. 

The first object is best achieved by shower-baths, 
and by such tonics as iron, <^uinine, nux vomica, 
sulphate of zinc, and arsenic. Lotions of sub- 
acetate of lead or sulphate of zinc applied to the 
eyes and inner surface of the nostnls give some 
relief , but the writer has found the most successful 
results from brushing the interior of the nostrils and 
pharynx with a solution of hydrochlorate of cocame 
(20 per cent.) with a curved brush. Vanous sprays 
are exceedingly useful, such as those of solutions of 
carbolic acid (eight grains to an ounce), sulphurous 
acid (equal parts with water), sulphate of quinine 
(two grains, with acid, to an ounce), and tannic 
acid (four grains to an ounce) ; but the best of all 
IS a solution of cocaine (8 to lo per cent.) which 
reduces the sensibility of the parts affected The 
spray may be applied, with proper precautions, to 
all the irritated surfaces — eyes, nose, throat, and 
larynx — with great relief 

C Theodore Williams. 

HEADACHE. — Synon Cephalalgia ; Fr. 
Doukur dk tite ; Ger Kopfschmerz — Pain or un- 
easiness in the head is very variable in its nature, 
and is produced by a great number of causes It 
IS present at some period or other in the course of 
most acute, and many chronic diseases , and may 
be associated or not with organic change in the 
brain, or m other organs of tlie body See Pain in 
Visceral Disease 

Symptoms —Headache presents many varieties 
It may be slight or most intense , superficial or 
deep-seated It may be more or less confined to 
particular parts, as the forehead, the temples, the 
occiput, or vertex Sometimes the pain is hmited 
to one spot, producing the sensation as if a nail 
were being driven into the head, when it is called 
clavus It may extend over one side of the head, 
as in hemicrania, or megrim ; or be generally dif- 
fused Headache presents every vanety of charac- 
ter — dull, sharp, cutting, &c. Its accession may be 
sudden or gradual , and the paroxysms may be 
of the shortest possible duration, or may extend 
over hours, days, or months The pain may be 
simple, or associated with various perverted sensa- 
tions, such as giddiness, tingling in the hmbs, dis- 
ordered hearing, or disturbances of vision 

Varieties - For practical purposes headaches 
fiiay be arranged in the following order ; — 

1 Stnutural headache^ or headache dependent 
upon disease within the cranium 

2 Congestive keadcuhe 

3 Nervous or suk headache — hemicrania or me- 
grim 

4 Toxamtc headache 

l. Structural headache * — This may be due to 
any of the many forms of disease of the brain, or of 
Its membranes, such as meningitis, cerebral soften- 
ing, abscess of the brain, and cerebral tumour ; or 
it may be premonitory of cerebral softening It is 
nevertheless often wanting in these disorders, and 
the locality of the pain, vimen present, by no means 
corresponds with that of the lesion. As a rule, the 
pain of organic disease is fixed and habitual, though 
sometimes, as in abscess or cancerous tumour, it 
may be of an intermittent character. If there be 
sickness associated with it, the sickness occurs with- 
out any apparent gastric disorder^ and the pain con- 
tinues after the sickness ceases. Stooping, and 
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even the recumbent posture, aggravate the pam, 
while It IS lessened by elevating the head. If 
orgamc disease be suspected, the collateral sym- 
ptoms must be carefully scrutinised and weighed* 
It rarelv happens that organic disease needs to be 
inferred from pain alone. 

2. Congestive headache* — Many forms of headache 
depend upon a greater or less degree of congestion 
of the vessels of the brain ; the congestion being 
either active or passive 

Active congestion may be caused by hypertrophy 
of the left ventncle of the heart, general plethora, 
batamenial irr^;ularities, mental or emotional ex- 
atement, and other conditions. The pam m such 
cases IS of an obtuse character, affecting the whole 
or a part of the head, particularly the forehead and 
occiput. It is accompanied by a sense of pulsa- 
tion m the ears, flushed face, ghttenng eyes, and 
giddiness on stooping 

Passive congestion may be produced by dyspnoea, 
by asthma, by valvular disease of the heart, or by 
disordered action of the liver, bowels, and skin ; it 
may be an after-effect of drunkenness ; or may 
result from any cause which can produce' a state of 
debihty in the vessels of the bram, such as general 
anaemia, exhaustion from fatigue, loss of blood, 
leucorrhoea, or that following over-excitement, 
mental exertion, or bodily fatigue— causes which 
all favour congestion. When the headache is in- 
duced by anaemia, debihty, or indigestion, the pam 
occurs generally across the forehead or at the top 
of the head 

3. Nervous or suk headachcy hemurama or 
grim — This disorder is discussed in a separate 
article Su Megrim 

4. Toxamtc headache, — The headache which 
attends all fevers and inflammatory disorders, 
though due m some measure to cerebral congestion, 
IS chiefly caused by the action of the blood, altered 
m character and elevated in temperature, on the 
nervous elements of the bram In ursemta likewise 
the headache, which frequently precedes or accom- 
panies the other symptoms pointing to the existence 
of renal disease, results from the morbid condition 
of the blood. So also, in some persons, breathing 
the impure air of a crowded room, or the products of 
the combustion of coal-gas, moU, by the imperfect 
decarbonisation of the blc^, speedily produce a 
headache 

Diagnosis. — Besides the above varieties of 
headache, pam about the head external to the 
bram may produced by rheumatu affections of 
the scalp, with tenderness of the skm and rheu- 
matism in other parts ; by syphtlUu affections of 
the penosteum^or bone; by mjlammatton of the 
scalp, coiqmencing erysipelas, &c. ; and by tn- 
geminal and other vaneties of neuralgia. Head- 
ache may be discriminated from neuralgia \)y its 
mode of accession , by the generally longer duration 
of the attack , and by the more complete mter- 
missions. 

Treatment. — ^Thc treatment of headache must 
necessanly depend upon the peculiarities of each 
individual case. In organic or toxsemic headadbe, 
the disease with which it is associated, and not the 
symptom itself, wiU of coarse be the object of con- 
sideration, and the treatment will be found discussed 
in connection with these special morbid states. The 
same remark applies to many forms of congestive 
headache, such as those produced by of the 
heart, asthima> Ac. If catamenial iri«gularftie$ Or 
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uterine disorders are the exciting cause, these must 
be' treated by appropriate, measures. If ansemia or 
debility be present, then, in the intervals between 
the paroj^ms, iron in some form, either alone or 
in combination with quinine or some vegetable 
bitter, must be given. During the paroxysms a 
little sal volatile, a cup of soup or strong tea or 
coffee, or some weak alcoholic stimulant, may be of 
service. Where ansemia is not a prominent sym- 
ptom, or when the disorder assumes a periodical or 
mtermittent character, quinine alone, in doses of 
two or three grains twice or three times a day, may 
be given ; and if this fails to afford relief, arsenic 
is often of signal service. Great benefit is fre- 
quently afforded in the latter cases by the careful 
administration of alcohol or other alcoholic stimu- 
lant during the paroxysm. Except when the head- 
ache is associated with general plethora or active 
congestion, strong purgatives are to be avoided, 
and the bowels are to be regulated by the mildest 
aperient which will answer the purpose. The 
patient’s habits and mode of life" must also be 
strictly regulated ; and care must be enjoined as to 
diet, ^eep, clothing, and exercise, especially if the 
headache he associated with dyspepsia. If dyspeptic 
symptoms are prominent, or if the pmn be connected 
with a gouty diathesis, then these disorders must be 
treated with their appropriate remedies. 

If during the paroxysms the head be hot and the 
face flushed, warm or cold lotions, iced water, or 
eau-de-Cologne may be applied ; a warm douching 
may be useful in some cases. Occasionally in severe 
attacks a few leeches may be placed on the temples 
or behind the ears with advantage, or a blister to 
the nape of the neck, but never if the face be pale 
and the pulse feeble. Compression of the temTOral 
arteries with a pad, sustained pressure around the 
head, or holding the arms high above the head, will 
sometimes relieve severe congestive headache. 

The treatment of sick headache is discussed under 
the article Megrim. P. W. Latham. 

HEAD-NODDING OF INFANTS.— Descrip- 
tion.— -Head-nodding, or Spasmus Nutans, is a 
functional disorder of in&ncy, characterise by 
rh]rtbmical movements of the head, which are 
usually associated with nystagmus. 

/Etiology. — It begins almost always during the 
tatter half of the first year ; two cases have been 
recorded in which it b^an as early as the sixth 
week, and it has begun as late as the twentieth 
month. Girls are affected rather more often than 
boys. A very striking seasonal relation is notice- 
able : of seventy-six published cases seventy began 
in the six months from October to March, and of 
these no less than forty-seven began in^ December 
or January, It occurs much more fr^uently in 
town than in the country, and in the poor than in 
the rich. 

The causation of this disorder is obscure. 
Rickets is present in man^ cases, but often only in 
very slight de^ee, and it may be entirely ab^nt. 
Debilitating disea^, such as measles, whooping- 
cough, or gastro-enteritis, have preceded the onset 
in some cases, and have be«i followed by relapses 
in o^ers. In at least 9 per cent of the cases head- 
nodding has followed shortly after a blow on the 
bead from a felt Dentition has certainly 
vated the mov^ents in some cases, and in others 
they have i^nbsidcd after the eruption of a trouble- 
some tooth; but the condition may be present 


before the period of dentition. Many of the infents 
thus affected live in dark rooms, and it has been 
suggested that, as in miner’s nystagmus, which is 
also occasionally associated with nodding niovements 
of the head, deficiency of light may be an important 
factor. 

Symptoms. — The first symptom is usually the 
curious movement of the head, which may be rotary 
as in negation, nodding as in assent, or lateral. 
The rotary movement is the most common, but is 
often combined with some nodding or lateral move- 
ment; nodding alone is rare. The movement is 
rhythmical and monotonous, varying in rate from 
about 30 to 120 per minute. As long as the infant 
is in the erect position it may be continuous, or may 
occur only at short intervals ; it ceases in the re- 
cumbent position, and when the infent’s attention 
is attract^ ; covering the eyes also stops it. The 
movement is perfectly easy, not jerky, and seems to 
cause the infant no discomfort. 

Generally within a few days after the onset of the 
head-movement, sometimes before it, nystagmus in 
one or both eyes appears ; this may be vertical, 
horizontal, or rotary, and may even have a different 
direction in the two eyes. If not limited to one 
eye, it is usually more marked in one than in the 
other. When horizontal in both eyes it is often 
convergent not conjugate. It is always a very 
fine, rapid nystagmus (3-4 per second) ; it may be 
continuous or may occur only when the child looks 
in certain directions. It is increased, or indeed 
may only be elicited, by fixing the head or by 
attracting the child’s gaze to some object. Hippus 
and convergent strabismus have occasionally been 
observed. In looking at objects these infants often 
put the head on one side, or throw it back, or look 
out of the corners of their eyes in an odd fashion. 

In several cases transient attacks of unconscious- 
ness, like peiti maly have been noticed. 

Prognosis. — After a few weeks or months the 
head-movements gradually disappear, and shortly 
afterwards the nystagmus also ceases. The sym- 
ptoms rarely persist beyond the age of eighteen 
months. There seems to be no tendency to epilepsy 
afterwards, nor is the intellect impaired. 

Diagnosis. — Mentally deficient children some- 
times show irregular movements of the head which 
may be distinguished by their occurrence at a later 
age, and sometimes by their less rhythmical cha- 
racter, A to-and-fro swaying of the trunk is 
occasionally seen in the second and later years ; in 
some cases it is a harmless habit, in others it is a 
form of masturbation, • while in others again it 
appears to be epileptic (eclampsia nutans). The 
age, the involvement of the whole trunk, and in 
some cases its more purposive character, or the 
association of epileptic manifestations, may serve to 
distinguish it. Congenital head-nodding and nys* 
tagmus, which may be hereditary and persist through 
life, can only be distinguished by the history and 
subsequent course. 

Pathology.— I t seems certain that the condition 
is functional, but nothing further is known of its 
pathol<^. There arc points which suggest that it 
15 cortical in origin, and it may well be that the 
imperfect education of the cortical centres at this 
age favours such a disturbance. 

Treatment.— Bromides seem to have some- 
slight elSect in diminishing the movements ; j^ena- 
zone has also seemed useful ; but it is doubtful 
whether recovery is hastened by the use of drugs. 
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Th6 infant should live in a welMighted room, and 
any predisposing cause, such as rickets, must be 
treated with appropriate remedies. 

G. F. Still. 

HEALING SPRINGS, In Bath County, VIp- 
ginia, U.S A— Thermal waters. 5"^^ Mineral 
Waters. 

HEALTH. — See Personal Health, and 
Public Health 

HEALTH-RESORTS Climate; Cli- 
mate, Treatment of Disease by ; and Baths. 

HEARING, Disorders of — These disorders 
may be grouped under three classes, namely : 
(a) Partial or complete loss of heartr^^ or deafness ; 
\h) Exalted hearing (so called) ; {c) Perverted hear- 
mg or tinnitus They may be due to vanous 
conditions quite independent of any actual disease 
of the auditory apparatus, and only such causes of 
disordered heanng will be considered in the present 
article as are not due to changes in the conducting 
portion of the ear, which can be demonstrated by 
the different methods of examination, or to recog- 
nised affections of the nervous apparatus connected 
with hearing These will be found discussed under 
the article Ear, Diseases of 

(a) Partial or complete loss of hearing — Perhaps 
the deafness due to accumulations of cerumen, which 
so frequently interfere for a time with the heanng 
of persons whose ears are free from disease, should 
be regarded as disordered heanng, rather than as a 
symptom of a patholc^ical condition As nothing 
more energetic than careful synngmg is r^uired to 
remove such obstructions, it will & sufficient to 
observe that in this proceeding the nozzle of the 
syringe should be directed along the roof of the ex- 
ternal canal. Among a very large number of 
people with the organs of heanng in an apparently 
healthy state, some few will be found upon whom, 
throughout their lives, certain notes produce no 
response They will not, for example, be hble to 
hear the sounds made by grasshoppers, or the 
singing of some birds— the call of a partndge, for 
instance, and in most persons, as age advances, the 
very high notes are lost To prove this, it is only 
necessary to blow one of Gallon’s whustles in a 
room full of people, when a considerable proportion 
of the assembly will fail to catch the high notes, 
''which are distinctly heard by the rest , and although 
this failure is also noticeable m many nervous affec- 
tions, all other sounds will perhaps be heard quite 
normally by these individuals Emotional influences 
play a very large part in the destruction or suspen- 
sion of heanng, and this is especially observable in 
the case of women. The unexpected sight of a dead 
husband, hearing of the death of a dear friend, the 
proposal of a severe surgical operation on a relative, 
a quarrel, an alarm of thieves, and witnessing a 
carnage-accident, have each within the knowledge 
of the wnter been followed by mtense and sudden 
deafness, which has only been partially recovered 
from The same effect has been noticed in men 
who have been subjected to prolonged mental strain^ 
in connection with literaiv work, or during com- 
mercial crises. Complete loss of heanng, extending 
over several months, was on one occasmn fbUowea 
by perfect heanng in a girl of fifteen, on the first 
appearance of menstniaaon. The temporurj^ 
of quinine and salicylk acid on the heiuing* is well 
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known, but when quinine has been administered in 
large doses, and for a long penod, this special sense 
IS not unusually injured permanently. Among 
the diseases which often induce a lasting deaftiess, 
without any perceptible local change in the con- 
ducting portion of me ear, may be included mumps, 
diphtheria, and many other infective diseases ; for 
although in many instances the middle ear often 
suffers, this is not always the case, and the immediate 
cause of the deafness must be sought in the products 
of inflammation which have been left withm the 
cranium. The same explanation is probably also 
the correct one in those instances wncre children 
lose for ever all heanng power after cerebral ex- 
citement or congestion Habitual and obstinate 
constipation 1$ sometimes attended with loss of 
hearing, which returns after the action of purgative 
medicine A clot of blood within the cranium, 
while causing hemiplegia of the opposite side, may 
destroy the heanng on the same side astheefiusion ; 
and a case is on record in which closure of the 
cerebro-spinal foramen gave nse to this symptom. 

{h) Exalted hearing — What is term^ ‘ exalted 
heanng ’ will generally, on careful examination, be 
found to be not so much a definite change m the 
capacity of the heanng apparatus to receive impres- 
sions, as an inability on the part of the patient to 
receive such impressions without an undue effect on 
the nervous centres being produced. Thus in many 
inflammatory states of the brain or its membranes 
this symptom is often a promment one. It is also 
not uncommonly met with in hystencal and nervous 
persons 

{c) Perverted hearings — Attendant on most of the 
above examples, and closely aUied to deafness, is 
the often persistent tinnitus ; but there are condi- 
tions m which this distressing symptom is the chief 
and solitary trouble. Thus tinnitus, with a feeling 
of pulsation m the ear, is occasionally the first 
warning of an intracranial aneurysm ; while a 
funous tinnitus and the hearing of strange noises 
sometimes precede an attack of acute mania. 
Patients who have been the subjects of malarial 
fevers and sunstroke often complain of tinnitus ; and 
as m all cases of disease of the ears, when present. 
It IS the most intractable of symptoms, so it is when 
the ears have not been the seat of any malady or 
injury. 

Treatment. — Since all the above states of dis- 
ordered heanng may stnctly be said to be due to 
causes which are m themselves abnormalities of one 
part or another of the organism, it is to these that 
the treatment will naturally be directed rather than 
to alterations in heanng which m truth are merely 
symptoms. See Ear, Diseases of ; and Tinnitus. 

W. B. Dalby; 

HEART, Diseases of. — ^The diseases of the 
heart are arrai^ed as follows : 

Abscess in walls of. See Inflammation of watts, 
p. 665. 

Aneurysm of walls, p. 63a ; of valves, p. 663, 

Atrophy, p 633. 

Dilatation, p. 633 

Displacement, p. 636. 

Endocarditis, p. 65a 

Failure. See Dilatation. 

Fatty accumulation, p. 639. 

Fatty deaeration, ^ 639. 

Fibroid disease, p. 

FunGtional dtsoraers, p. 642. 
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Granular degeneration, p. 645. 

Hemorrhage into walls, p. 645. 

Hydatid disease, p. 645. 

Hjwrtrophy of, p. 646. 

Inflammation of lining membrane, p. 65a 

Inflammation of walls, p. 655. 

Malformations, p. 656. 

Morbid growths, p. 660. 

Orifices, diseases of, p. 663. 

Palpitation of, p. 642. 

Passive congestion of, p. 660. 

• Rupture, p. 661, 

Syphilis, p. 661. 

lluromb^is, p. 662. 

Tuberculosis, p. 663. 

Valves, diseases of, p. 663. 

Wounds, p. 672. 

The following articles appear in their alphabetical 
position in other parts of the book : Circulation, 
Disorders of; Insanity in Special Diseases; 
Myomalacia; Pericardium, Diseases of; and 
Pain in Visceral Disease. 

HEART, Abscess of,— See Heart, Inflamma- 
tion of Walls of. 

HEART, Aneurysm of. D efinition.— A 
simple depression or a sacculus formed in the walls 
of the heart and communicating by an orifice, vary- 
ing in sire, with one or more of its cavities. 

Etiology and Pathology.— Sacs connected 
vrith the cavities of the heart have occasionally been 
found at birth. They must be regarded as congenital 
malformations. The essential condition which leads 
to acquired aneurysm of the heart is a change in a 
portion of the myocardium, by which the resisting- 
power of the affected pari against the pressure of the 
blood within the cavity is ^minished. Under such 
circumstances a simple depression, corresponding 
to the weakened spot, may be first formed on the 
inner surface of the heart. This gradually extends 
through the cardiac wall towards the external sur- 
&ce, where the resistance becomes less, and where 
a pouch or sac is then formed, communicating with 
the cavity of the heart, by a wide or narrow neck. 
Weakening of the heart’s wall may be due either 
to inflammatory processes, includmg syphilis and 
tuberculosis, or to necrosis of the muscular elements, 
following upon obstruction of the blood-supply. 

(a) InflammcUion aflecting the endocardium may 
exte^ to the substance of the heart and lead to 
softenii^ or ulceration : both conditions have been 
found in connection with aneurysm. In pyaemic 
states abscesses may form in the walls of the heart, 
and softening of tubercular masses may also occur 
there ; cases are recorded in which, the contents of 
the sac thus formed having been di^haiged into the 
circulation, the cavity became convert^ into an 
anet^mal pouch. Syphilitic deposits in the myo- 
cardium may result in the formation of patdies of 
fibrous tissue which are liable to yield Mfore the 
pressure of blood and form aneurysms. 

(d) D^nerative changes in the muscle-fibres, due 
to blocking of small branches of the coronary arteries, 
are also cause of fibrosis affecting portions of 
the myocardium. The muscle-fibres undergo fiitty 
changes and are absorbed, thi^ place being takra 
bY a new growth of scar-tissue. Stretching of this 
fibrous tissue may give rise to anenrysm. 

Ca r d i a c aneurysm occurs with mucdi greater fre- 
quency among males than among females (45 t 17. 
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Quain). It may occur at any period of life, acute 
inflammation being more often the cause in younger 
persons, degenerauve changes in older subjects. 

Morbid Anatomy.— On laying open the peri- 
cardium in cases in which aneurysm of the heart 
exists, adhesions which are more or less universal, 
or which may be limited to the seat of the disease, 
are very frequently found. The heart itself is 
generally enlaced ; and where the aneurysm pro- 
jects externally it is altered in shape — so much so in 
some instances that the organ looks like a double 
heart. The sac may project from the walls as a 
rounded or conical tumour; or may assume the 
appearance of an elongated sac winding round the 
l^e of the aorta. A^n, nothing abnormal may 
be observed until the heart is laid open, when a 
depression or an opening may be discovered in the 
waJls of the ventricle, or in the septum. In rare 
instances more than a single pouch is formed : there 
may be several, each communicating with the cavity 
of the heart by a separate openings or all by a com- 
mon neck. The size of the tumour may vary from 
that of a bean to that of an average-sized cocoa-nut. 
The opening leading into the pouch may be the 
widest part of the sac, the aneurysm being a mere 
depression like a watch-glass or half an egg, or there 
may exist a constricted or defined neck, leading to 
a tumour bulging from the walls. The size of the 
opening may vary from a couple of inches across, to 
one capable of admitting only a probe. The neck is, 
in a few cases, described as hard and cartilaginous ; 
in others, as being smooth and regular, or jagged and 
irregular. The wall of the aneurysm may consist of 
practically unaltered heart-substance or of fibrous 
tissue wi^out any trace of muscular elements. All 
transition-stages between these extremes may be 
met with. The thickness of the wall varies from 
that of a sheet of paper to a quarter of an inch or 
even more. The two layers of pericardium are fre- 
quently adherent over the aneurysm, thus tending 
to strengthen the sac. The aneurysmal cavity in 
the maiority of cases is lined by smooth membrane ; 
but in fi few instances, apparently of acute forma- 
tion, the walls may consist of muscular fibres, tom 
and separated by the blood which has been extrava- 
sated among them. The contents of the sac are 
generally in the form of blood-clots or laminated 
fibrin, the outermost layers of which may be more 
or less organised and adherent to the wall. 

Seat. —In the great majority of cases the left 
ventricle is the part affected (52 out of 56 cases. 
Quain). Aneurysms of the ventricular septum 
affecting the * undefended space * stand on a some- 
what different footing from others, as they are pro- 
bably due partly to developmental defect and partly 
to endocarditis. 

Symptoms. — Usually cardiac aneurysms are only 
discovered after death, having given rise to no de- 
finite symptoms during life. In a few cases sym- 
ptoms, such as pain, dyspnoea, cyanosis, palpitation, 
and irregularity of the pulse, may be present, and 
may be accompanied by a murmur. It it thus evi- 
dent that the symptoms of aneurysm are such as may 
exist in other lesions of the heart ; and it is ex- 
tremely doubtful whether we have at our command 
means of diagnosing the existence of this condi- 
tion. 

Terminations. — Death may result from the dis- 
turbance of the heart’s action, induced by the 
presence and the extent of the disease; from the 
aneurysm opening into the pericardium ; or from its 
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burrowing in the wall of the heart, and opening into 
a cavity of the oi^n other than that hrom wmch it 
or^inated. Lastly, one or two cases are recorded 
in which the progress of the disease had apparently 
been arrested by the walls of the sac becoming indu* 
rated or calcified. 

Diagnosis, Prognosis, and Treatment.— 
Since It IS probably impossible with our present 
means of diagnosis to ascertain the existence of a 
cardiac aneurysm, the question of prognosis does not 
arise practically, nor is treatment possible. It is 
well, however, to bear in mind that in cases of 
heart-disease in which the influence of syphilis 
cannot be excluded it may often be advisable to cry 
the eflect of full doses of iodide of potassium. The 
benefit of this salt is proved in other forms of aneu- 
rysm, and it might also prove serviceable in the 
cardiac vanety Apart from this, treatment could 
only be directed in individual cases to reduang 
artenal resistance, combating any signs of cardiac 
failure which may be present, and mitigating pain 
and distress R. Quain 

W. Cecil Bosanquet. 

HEART, Apoplexy of. — Heart, Hsemor- 
rhage into the Walls of 

HEART, Atrophy of 

Definition — Diminution in the size and weight 
of the heart, without any qualitative change in its 
structure 

^ilOLOGY. — Atrophy of the heart occurs as part 
of general wasting, provided that the wasting is not 
the result of any disease which throws additional 
work upon that organ The most marked cases of 
cardiac atrophy are met with in slowly growing 
carcinomata In one case of cancer of the pylorus, 
the heart weighed only 3^ ozs. In chrome pul- 
monary tuberculosis the diminution in the weight 
of the heart is less marked, and m nearly half the 
cases the heart is the normal, or more than the 
normal, size This result may be due to the obstruc- 
tion to the circulation through the lungs. The 
heart also atrophies when the demands upon it are 
diminished Thus amputation at the hip joint in a 
young subject is follows by appreciable dimmution 
m the size of the organ. 

Morbid Anatomy — The heart is uniformly 
diminished in size as r^ards both its walls and its 
cavities. The muscular tissue generally wastes more 
than the fibrous tissue, and the pericardium may 
therefore present an opaque and slightly puckered 
appearance. For the same reason the consistence of 
the walls is often slightly increased and the section 
darker than normal. The muscular fibres are small 
and contain an excess of pigment. Fatty degenera- 
tion frequently accompanies atrophy. The co- 
existence of this change will modify the appearances. 
Set Heart, Fatty Degeneration of. 

Symptoms — Since the size of the heart is pro- 
rtionate to the demands made upon it there will 
no symptoms of cardiac failure unless fatty de- 
generation be also present. The physical signs are 
a slightly diminished prsecordial dulness, a feeble 
but not diffused impulse, an apex-beat slightly 
within and above the usual situation, and possibly a 
diminished area over which the sounds are audible. 

Diagnosis. — From a consideration of She setidogy 
of the condition it will be seen that this is a matter 
of no importance. It depends upon the existence 
of a lessened necessity for work, and upon the re- 
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cognition of the physica) s^gns just given. Emphy- 
sema and other causesof dimmudied cardiac dulness 
and weakened cardiac impulse must be excluded. 

Treatment.— T he treatment of atrophy of the 
heart is the treatment of the disease upon which it 
depends. H. Montague Murray 

HEART, Calcification of.— .5"^^ Heart, De- 
generations of. 

HEART, Cancer of —See Heart, Morbid 
Growths in. 

HEART, Dilatation of —Definition.— I n 
dilatation of the heart there is uniform enlargement 
of one or more of the heart’s cavities. Dilatation 
IS usually associated with hypertrophy. 

^Etiology — The occurrence of dilatation im- 
plies that the walls of the heart which yield are too 
weak to resist successfully the mtemal pressure to 
which they are exposed This defective relation 
may be due either to actual enfeeblement of the 
walls of the heart , or to excessive blood-pressure, 
which even the healthily constituted walls are un- 
able to withstand The enfeeblement of the walls 
may be a consequence of acute or chrome degene- 
ration, or may be inherent but unconnected with 
visible textural disease The excessive blood- 
pressure may be dependent on actual obstruction to 
the circulation , on overfilling , or on undue rapidity 
of action, which (other things being equal) implies 
an unwonted expenditure of force. As a matter 
of fact, however, dilatation and hypertrophy are 
generally if not always associated; and the pro- 
cesses by which these combined conditions are 
attained are more complicated than the foregoing 
statement might lead one to suppose. It wdl 
convenient, therefore, to consider certain cases 
sertcUtm, 

1. In obstructive disease at the aortic orifice; 
in general stricture of the minute systemic artenes, 
such as ocairs in connection with contracted gra- 
nular kidneys, and indeed in all cases m w&ch 
resistance is offered to the free discharge of blood 
from the left ventncle, progressive hypertrophy of 
the walls of that ventncle takes place But the 
hypertrophy may be complicated even from the 
b^nmng with dilatation. The hypertrophy, at 
any rate at first, is compensatory, and may be 
taken as a measure of the excess of resistance 
which the heart is called upon to overcome The 
dilatation, however, is not stnctl) compensatory, 
and is probably to be regarded as a measure of the 
inabili^ of the walls to cope fully with the extra 
work required of them It is, moreover, obvious 
that the occurrence of dilatation, by increasing the 
area of resistance to the intra-ventncular blood- 
pressure, increases pro tanto the muscular effort 
requisite for the propulsion of the blood into the 
aorta ; and by enlar^g the capacity of the ventri- 
cular cavity and consequently tne amount of blood 
to be discharged from it, on that account also 
throws ad^tional labour on the muscular walls of 
the ventncle. Thus hypertrophy and dilatation 
react on one another ; and hyp^rophy, which pro- 
bably at first compensates for the medianical obstacle 
to the discharge of the normal contents of the ven- 
tricle, tends, later on, to compensate not only ^ 
this but for the virtual disability of the heart which 
associated dilatation entails. 

2. In regurgitant disease at the aortic orifice, 
hypertro];diy and ^latation of the left ventncle also ^ 
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take place. But in this case, while the hypertrophy 
probably reaches a higher degree of development 
than in simple obstruction, dilatation preponderates 
from first to last ; and the ventricle attains larger 
dimensions than in perhaps any other form of 
disease. In this case there is no impediment to 
the escape of blood throi^h the aortic orifice, and 
theidbre primA facie no need for compensatory 
hypertrcmhy. There is no doubt that here hyper- 
tro{Ay follows dilatation. The immediate effects 
of regurgitation are, that during diastole the ven- 
tricle becomes more rapidly and completely filled 
with blood than it does under other circumstances ; 
that hence ^e sub^uent contraction of the auricle 
tends to distend it unnaturally with blood — dila^ 
tation from overfilling ; and that during the whole 
of this period the walls have also to sustain the 
backwara pressure of the systemic arterial blood. 
The result is that, on the principles above enun- 
ciated, the walls of the ventricle have to encounter 
a larger area of pressure, and to expel a larger 
amount of blood, tl^ natural, and hence are called 
upon to make excessive effort, and h)rper trophy 
ensues. Thus dilatation from overfilling causes 
hypertrophy; and both, acting continuously, pro- 
mote the progressive increase in the capacity of the 
ventricular cavity and in the thickness of the ven- 
tricular walls. 

In both cases, but more especially in the latter 
of them, the ventricle ere long fails to dischaige its 
contents sufficiently into the aorta at each contrac- 
tion, and the retention of this residual blood be- 
comes an important factor in promoting dilatation 
— dilataiion with failure : residual dilatation, 

3. The effects of continued violent action of the 
heart, whether caused by nervous influence or by 
muscular effort, are much the same as those of ob- 
structive disease. For both increased rapidity of 
contraction and increased amount of blood pouring 
into the heart, to be expelled at each beat (other 
things being equal), imply increased expenditure of 
force ; and the persistence of either or both of these 
conditions causes, therefore, the supervention of 
hypertrophy and dilatation. 

4. The above discussion relates especially to 
dilatation and h3q)ertrophy of the left ventricle. 
But, mutoHs muiancUsy it applies with equal force 
to t^tadon and hypertrophy of the other sections 
of the heart Thus, in mitr^ valve-disease, the left 
auricle undergoes hypertrophy and dilatation- 
dilatation firom overfilling preponderating in r^;ur- 
gitant disease of the valve, hypertrophy prepon- 
derating in obstructive disease. 

5. In pulmonary valve-disease the right ventricle 
becomes nypertrophied and dilated— the dilatation 
being greatest where there is pulmonary regurgita- 
tion, the hypertropl^ beii^ greatest where the 
disease is obs^ctive. 

6. In tricu^d valve -disease the right auricle 
suffers, becoming chiefly dilated in the presence of 
tricuspid regurgitation, chiefly hypertro^ed when 
there is obstmctioti. And thus, just as when 
the systemic drculation is imp^ed the left side of 
^ heart suffers, so when the pulmonary drculation 
is obstructed, the lijght side or the heart undergoes 
enlargement 

In all these cases, therefore, hypertrophy and 
dilatation seem to result concimrently ; but whether 
the one or the other condition preponderates, de- 
pends partly on the particular nature of the cause 

wbidi tlm l^qftertrophy and dilatation are due^ 


partly on the inherent strength or weakness of the 
cardiac walls. In all cases, too, the other cavities 
of the heart, besides that primarily and directly 
implicated, suffer, according to their position, from 
the effects of the greater or less work which sooner 
or later is cast upon them. It may be particularly 
pointed out that cavities situated behind the one 
primarily implicated tend sooner or later to share in 
Its hypertrophy and dilatation ; that in cases of in- 
competence of either of the auriculo-ventricular 
orifices the corresponding ventricle, in conseouence 
of receiving more than its due amount of blood, 
and of thus having more work thrown upon it, 
undergoes dilatation and hypertrophy ; and that in 
obstructive disease of these orifices the ventricles 
tend to become atrophied from having less work 
to do. 

Acute dilatation which occurs temporarily in acute 
febrile disorders, such as typhus^ is due mainly to 
enfeeblement of the cardiac walls, but in scarlet 
fever is partly referable to high arterial tension. 
See Scarlet Fever ; and Rheumatism, Acute. 

Anatomical Characters. — In pure dilatation 
of the heart, the cardiac walls must thinner than 
natural. It is a question, however, whether, ex- 
cepting in the cases of partial dilatation or aneu- 
rysm and acute failure, dilatation ever takes place 
independently of hypertrophy ; for even as regards 
the auricles, where dilatation with attenuation is 
chiefly observed, there is reason to believe that the 
attenuation is not commensurate with the extension 
which accompanies it, and consequently that the 
total bulk of muscular tissue is increased. When 
dilatation is associated with no apparent change in 
the thickness of the walls, hypertrophy is of course 
jMresent. 

It must be mentioned, however, that it is often 
very difficult to determine on post-mortem examina- 
tion the true relation between the thickness of the 
cardiac walls and the capacity of the cardiac cavi- 
ties ; for their apparent relation is largely depend- 
dent on the condition of the cavities as to systole or 
diastole at the moment of death ; and on the state 
of the heart as to cadaveric changes at the time of 
post-mortem examination. 

The form which the heart assumes in dilatation 
is the sam^ as that which it assumes in hypertrophy ; 
and indeed, as the two conditions are probably 
always associated, it is needless to endeavour to 
establish any distinction between them in this re- 
spect. If the dilatation be general, the .form of the 
heart remains unchanged, but its size is uniformly 
augmented. If the left ventricle be mainly affected, 
the heart appears not only enlarged but elongated, 
the left ventricle taking more than its due share in 
the formation of the cardiac apex. If the right 
ventricle be specially implicated, the heart becomes 
enlarged in its transverse diameter; it is more 
rounded in its contour as seen from the front than 
it should be ; and its apex is obtuse, and either 
bifid, from the fact that the apices of both ventricles 
take an equal share in the formation of the card^ 
apex, or formed wholly by the right ventricle. If 
the auricln be dilated, they constitute large masses 
on both sides of the root of the aorta and pulmonary 
artery. 

The walls of the dilated heart vary not only in 
thickness, but also in quality. Thus they may be 
peteraatni^yfinn or pretematorally soft ; they may 
be bealthjr in structure, or may present more or less 
degenemtive change. 
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Consequences of Dilatation.— Dilatation 
of the ventricles, especially if it be considerable, is 
apt to disarrange the mechanism of the aunculo<> 
ventricular valves. Even in mere temporary disten> 
Sion of the nght ventncle a kind of safety-valve 
action of the tricuspid valve takes place, in conse- 
quence of which re^rgitation of bl<^ occurs from 
the ventricle into the auricle. Moreover, established 
dilatation of the right or left ventricle is bable to 
be attended by persistent regurgitation of blood 
through the corres^ndmg auriculo- ventncular onlice. 
The d^efaulting valve under these circumstances has 
a natural aspect ; but careful examination shows 
either that the orifice has undergone dilatation in 
company with the ventncle— the valve itself pre- 
senting no corresponding increase ; or that there is 
a want of relation between the size of the mus- 
cuU papillares and chordae tendmese on the one 
hand, and the capacity of the ventncle on the 
other, which interferes with the due closure of the 
valve 

It is obvious that if regurgitation becomes esta- 
blished, the usual consequences of regurgitation will 
presently ensue— namely, in connection with affec- 
tion of the left side of the heart, dilatation and 
hypertrophy of the left auncle, and subsequently 
congestion of the lungs and pulmonary apoplexy ; 
and in connection with affection of the right side of 
the heart, dilatation and hypertrophy of the right 
auricle, fulness of the systemic vems, anasarca, 
nutmeg liver, and congested, indurated kidneys. 
It is also obvious that, even if no regurgitant con- 
dition be developed, dilatation of the heart, which 
implies feebleness of heart and imperfect circulation, 
must ultimately induce the ordinary remote conse- 
quences of heart-disease A further consequence 
of dilatation and other cardiac affections attended 
by feeble circulation is the formation of thrombi 
during life, both in the heart itself and m other 
parts of the vascular system. Dilatation of the left 
auncle may cause compression of the left bronchus. 

Symptoms — Since dilatation of the heart rarely, 
if ever, exists alone, but is associated with hyper- 
trophy, valve-disease, degenerations, and other 
conditions, it is almost impossible to make any 
definite statement with regard to the signs and 
symptoms which its presence maybe recognised. 
Still, there is no doubt that dilatation is one of the 
most important factors of heart-disease, clini^ly 
considers ; and that its supervenUon materially 
affects the patient’s condition and prospect of life. 
Dilatation, as a rule, implies weakness, and over- 
distension of the implicated cavities with blood, 
which probably never becomes suffiaently expelled. 

The physiccU signs of dilauuon are necessarily 
in many respects the same as those of hypertrophy. 
The prsecordial dulness is increased in area— the 
extent and form of this area, and the situation of 
the apex-beat, being determmed by the general 
size of the heart, and the relative dimensions of its 
component parts. In proportion, however, as 
residual dilatation preponderates over hypertrophy, 
the impulse of the heart becomes weak, and possibly 
to some extent diffused. In extreme dilatatioD, as 
in extreme weakness from other causes^ the sounds 
of the heart, and especially the first sound, are 
enfeebled. And it may be asserted that geneaally 
the tendency of dilatation is to shorten the first 
sound, and to give it the characters of the second 
•ound. It has, neverthelesi^ been observed over 
and over again that it is in the concurrence of 


hypertrophy and dilatation that the cardiac sounds 
attain their greatest intensity. The feebleness of 
the heart’s action in residual dilatation is generally 
attended before long by more or less irregulanty ; 
and even m the ab^nce of valve-disease, a mitral 
or tricuspid systolic murmur, implying regurgitation, 

18 to be established 

T\ie svm ptoms of dilatation are to a large extent 
those of cardiac obstruction, and more especially of 
mitral disease. The patient complains of weij^ht, 
oppression, or uneasiness m the cardiac region, 
with probably a sense of fluttering there, and of a 
tendency to sighing respiration He becomes short- 
breathed, and may have extreme dyspnoea. His 
face is apt to become livid, his extreimties cold 
and blue ; and his pulse weak and irregular Dila- 
tation of the systemic veins arises sooner or later ; 
and subsequently general anasarca, commencing in 
dependent parts, serous effusions, epigastnc pidsa- 
tion, pulsation of the veins in the neck, and of the 
hver, together with the other usual consequences of 
cardiac ^lure. The chief of these are — congestion 
of the lun^, with pulmonary apoplexy, cough, and 
expectoration of blood; congestion, enlargement 
and tenderness of the hver, with jaundice ; and con- 
gestion of the kidneys, attended by the discharge of 
scanty, high-coloured, heavy unne, contaimng albu- 
men and possibly blood. Other symptoms, refer- 
able to the nervous and digestive organs, which 
need not be enumerated here, are liable to 
supervene 

The symptoms will vary, of course, according as 
the left or the nght ventncle is mainly affected. 
In the former case we are liable to have at first 
irregularity and feebleness of pulse with tendency 
to faint ; then pulmonary compheaUons ; and at a 
later penod, symptoms referable to the systemic 
venous circulation The latter case is one of con- 
siderable interest ; because in a large number of 
instances it is, in its most marked form, a conse- 
quence of emphysema of the lungs, or of other 
analogous conditions, and moreover is apt to come 
on very rapidly Under these circumstances, there 
IS necessarily mudi dyspnoea, but the systemic 
venous and capillary systems speedily become over- 
loaded ; extreme cyanosis often develops rapidly ; 
and, before long, all the other symptoms referable 
to disease of the right side of the heart become 
established : namely, pulsation of the veins m the 
neck, and of the liver ; epigastnc pulsation, gene- 
ral anasarca, dropsy of the serous cavities, with 
perhaps petechial extravasations, jaundice from 
nutmeg hver, and albuminuria from congestion of 
the kiMcys. 

' Prognosis. — There is no doubt that some de- 
gree of dilaution of the heart, and more especially 
of the right ventncle, may arise either from over- 
exertion, or from functional disturbances, and in 
connection with pulmonary disorders. But such 
dilatauon is for tne most part temporary or reme- 
^able ; and only by continuance et its cause does 
It become establish^ and a matter of serious im- 
portance. Dilatation from over-filUtig, as of tlM 
left ventncle m aortic incompetence, is a peniia* 
nent condition and notnecessarily of eiiloiiieiu 
die same way there is no doubt that the xeiidatl 
dilatation which comes on in theommof sttOcMil 
disease of the heart oc lungs, or of otte iknidaifal 
diseases which infittenee iSe aetioii die hsirt, ii 
remediate within certain limits by deeeitendoii ti» 
the condidont under wMch ft arises. Neverilirieii 
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it is certain that the presence of dilatation with 
&ilure of the heart in connection with other 
diseases, more especially those of the heart itself, 
lungs, or kidneys, is a grave source of danger ; and 
that in the great majority of cases it is of fatal 
omen, aggravating the patient’s distress, and hasten* 
ing his death. 

Treatment. — The treatment or dilatation of 
the heart merges in that of the other cardiac con- 
ditions with which it is associated, and in that of 
other diseases in the course of which it may have 
supervened. It may be stated, generally, however, 
that the treatment is that of c^iac debility, and 
of distension of the heart with blood. See Heart, 
Valves of, Diseases o£ 

The chief indications, therefore, are rest of 
mind and body ; avoidsmce of exposure to cold 
and wet ; the exUbition of ample, nutritious, and 
readily digestible solid food ; due attention to the 
action of the bowels, kidneys, and skin ; and the 
employment of medicines likely to regiilate and 
strengthen the action of the heart. For the last 
purpt^ digitalis in sufficient doses at short intervals 
IS universally acknowledged to be of great value. 
It is desirable to combine the digitalis with other 
diuretics, such as potassium acetate and scoparium, 
until the anasarca has been removed, and after- 
wards with iron or some vegetable tonic. Ammonia 
and other diffiisible stimulants are often called for 
to relieve uigent distress, and are of great service. 
In cases where there is much lividity, and evidence 
of stagnation of blood in the right side of the 
heart, removal of blood by venesection or leeching 
will often prove of great service. 

When the dilatation is due to pulmonary disease, 
this of course requires primary and especial treat- 
ment. J. S. Bristowe. 

J. Mitchell Bruce. 

HEART, Displacements of. — Besides the dis- 
placements of the heart that occur as the result of 
developmental errors or of disease, there are certain 
changes of position which this organ undergoes in 
heal^. The most important of these physiolc^cal 
displacements of the heart are — first, its vertical 
movements in respiration ; and, second, the altera- 
tions in its situation corresponffing with changes in 
the bodily posture. The present article, however, 
will deal only with abnormal displacements of the 
heart. 

I. Congenital Displacements.— Such mis- 
placements may be either within the cavity of the 
thorax, or external to iL 

I. Of the internal malpositions — ectopia cordis 
intrathorcuica otectocardiaintraihoracica — the most 
common is that to which the term dexiocardia has 
been applied. In this the heart is in a very similar 
position on the right side of the chest to that which 
It should occupy on the left. This condition may 
co-exist with transposition of the other viscera of the 
Ix^y, or it may occur alone. When the heart is 
misplaced, the aorta generally follows an irr^;ular 
course, crossing the right bronchus and passing 
down to the right side of the bodies of the vertebras ; 
and the right carotid and subclavian arteries are 
given off as separate vessels, while the brachio- 
cephalic trunk b situated on the left side. In some 
instances, however, the vesseb at the arch arc not 
txaosposed ; while in others the aorta, after r»*«ng 
over the right bronchus, crosses the spine andfoUows 
Its usual course to the left of the bodies cA the ver* 
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tebrse. In cases of transposition the heart itself may 
be well formed ; or it may be very imperfectly de- 
veloped. 

In another kind of mbplacement, mesocardia, the 
heart b situated more in the median line than 
natural— a position which it occupies in the foetus at 
the earlier periods. Cases have also been recorded 
in which the o^an occupied a transverse and an 
antero-posterior direction. 

2 . Of the external misplacements, those in which 
the heart is situated externally to the thoracic cavity 
—ectopia or ectocardia extrathoracica — the most 
common is that in which, from deficiency of some 
part of the sternum, the organ lies in front of the 
chest — ectopia cordis or ectocardia pectoralis. In 
other cases, from deficiency in some portion of the 
diaphragm, the heart is placed in the abdomen, 
either lying in the peritoneal cavity, or, if the 
integuments are partially defective, in a sac in the 
prsecordia —ectopia cordis or ectocardia abdominalis. 
In a third form the heart lies at the root of the 
neck — ectopia cordis or ectocardia cephalica. 

Symptoms, Duration, and Terminations.-— 
When the heart is well formed, its malposition within 
the thorax does not necessarily cause such inter- 
ference with its functions as to be productive of 
symptoms, or materially to curtail the duration of 
life. Indeed, cases are on record in which the heart 
and other viscera have been transposed in persons 
who had never presented any signs of disorder of the 
circulation, and who lived to very advanced ages. 
When, however, the organ is also defective, and 
especially when the displacement is external to the 
thoracic cavity, life is usually only of short duration — 
though some remarkable cases of external displace- 
ments are on record, in which the patients survived 
to advanced ages. 

II. Acquired Displacements. — risTiOLOGY. 
The causes of acquired displacement of the heart 
may be arranged in two classes— namely (l) condi- 
tions that exert pressure^ and (2) conditions that 
exercise traction^ upon the heart. 

1. The heart is or pushed out of position 

by effusions of fluid — inflammatory, dropsical, or 
bloody — into either pleural cavity ; b^ pneumo- 
thorax of either side ; by intrathoracic tumours 
— whether mediastinal (including aneurysm and 
abscess), pulmonary, or parietal ; by hypertrophic 
emphysema, or other causes of enlargement of the 
lungs ; by extensive pneumonic consolidation ; or 
by abundant pericardial efiiision of any kind. Cer- 
tain conditions of the abdominal contents produce a 
similar effect — for example : gaseous distension of 
the stomach and intestines ; enlargement of the liver 
and other solid organs ; abdominal tumours of all 
kinds ; the pregnant uterus ; and ascites, when con- 
siderable. Hernia of the abdominal viscera through 
the diaphragm, and abscesses in relation with the 
diaphragm, also cause displacement of the heart. 

2. The heart suffers traction^ or is drawn out of 
position, during absorption of pleuritic eftusion with 
imperfect expansion of the lung, on either side ; by 
the contraction of pleuro-pericardial adhesions, of 
pulmonary cirrhosis, or ot cavities in phthisis ; in 
collapse ctf either lung firom pressure on the main 
bronraus ; and in some forms of deformity of the 
chest firom curvature of the spine. ' 

Mechanism of Displacement.— When the 
displacing force belongs to the first or pressure-class, 
it acts agai^t the surface of the pemardium and 
heart that is opposed to it, and presses or pushes it 
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a tergo^ away from its own seat, in the direction 
of least resistance. Thus the heart is, speaking 
broadly, pushed towards the left by effusion into the 
ri^ht pleural cavity; towards the right by similar 
dSease on the left side j downwards by tumours m 
the region of the base ; and upwards by gaseous 
distension of the stomach. 

On the other hand, when the displacing force is 
of the nature of traction, the heart is drawn a fronte^ 
that IS, towards the seat of the force. Thus, when 
a cavity in a tuberculous lung is contracting, the 
pericardium and heart, as well as the walls of 
the chest, are displaced towards the healing area. 
It must be observed, however, that in this class of 
cases, actual traction, in the strict sense, 1$ rare, and 
that the ordinary displacing force is, m reality, the 
atmosphenc pressure ; the heart and the other organs 
being * sucked * towards the potential vacuum, in the 
same way as water is ‘ drawn * into a synnge. Still, 
in a very small number of cases, the pericardium does 
actually become involved in a healing process in the 
lungs , and it and the heart are dragged towards the 
cicatrix 

Besides the displacing force, there are at work in 
dislocation of the heart certain other agencies, which 
contribute to the result, whether their effect be to 
mcrease or to dimmish that of the chief cause — 

{a) The weight of the heart manifestly favours 
displacement in different directions, according to 
the posture. Thus, in the erect posture, it favours 
downward and limits upward displacement How* 
ever, the effect of the weight of the heart is com- 
paratively insignificant, and may be practically dis- 
regarded. 

(^) The resistance, positive or negative, of neigh- 
bouring parts must be taken into account The 
heart when disturbed from its position will move in 
the direction of least resistance Thus it cannot be 
displaced to any extent either forwards or back- 
wards, but IS moved with comparative ease towards 
either pleural cavity The resistance infenorly is 
greater under the right half of the diaphragm than 
under the left. On the other hand, the resistance 
around may become negative , for example, in left 
pleural effusion the corresponding half of the dia- 
phragm IS pushed downwards, and the accompanying 
downward displacement of the cardiac apex is thus 
increased 

(<r) The heart is attached at its root ; and, speaking 
broadly, this is a fixed point, at the right and upper 
exfiremity of the long cardiac axis This attachment 
will limit and otherwise modify displacements of the 
heart m all directions, especially downwards. Round 
this point as a centre, and with the long axis as the 
radius, the apex of the heart would descnbe an arc 
of a circle, cutting the surface of the chest m the left 
axilla, the left submammary region and the epigas- 
trium. 

(of) The tendency that the heart has to rotate or 
roll on one or other of its axes is also afftcted by its 
attachment at the root. If the heart lay free in the 
pericardial cavity, there would be no limit to such 
rotation under the influence of pressure or of trac- 
tion. The base being fixed, rotation is greatly limited, 
and does not occur to any extent except around 
the longitudinal axis ; the left ventricle, for example, 
being rotated more forwards or more backwards, as 
the case may be. Rotation round the transverse* 
horisontal and the antero-posterior-horisontal axes is 
very limited. 

Anatomical Characters and Eff*cts.— T he 


only essential change that the heart is found to have 
undergone in displa^ment is an alteration of its re- 
lations to the surrounding parts. The softer parts 
of the cardiac wall, however, such as the auricles, 
are sometimes compressed to a moderate degree. 
The pencardium is partly dislocated and partly 
stretched. The great vessels at the base of the heart and 
at the root of the neck may be elongated, shortened, 
twisted or bent, according to the particular form 
of displacement; and the circulation within them 
impeded. The neighbouring organs are variously 
displaced and compressed. One of the effects often 
seen after displacement is permanent fixation of the 
pencardium and heart m their new position, for ex- 
ample, in the pleural cavity, on the disappearance of 
the onginal cause 

The effects of displacement of the heart uj^n its 
functions differ greatly m the two classes of disloca- 
tion to which we have referred • — 

In displacement due to pressure, the heart is com- 
pressed between the displacing force and the resis- 
tance in other directions, and the dislocation is 
generally rapid. Fortunately, in most cases of such 
displacement the resistance is slight ; and the heart, 
if healthy, suffers little or no real compression of its 
substance or cavities between the two forces, the 
mobile and compressible lung especially jnelding be- 
fore It. But if the heart be (hseased — and espe^ly 
if Its walls be weak, d^enerated or dilated — mode- 
rate compression, as in flatulence, may cause em- 
barrassment of the cardiac action and even frital 
paralysis ; and the rapidity or even suddenness with 
which displacement generally occurs when due to 
pressure — for example, in pneumothorax — is another 
and perhaps the prinapal cause of such embarrass- 
ment. 

On the other hand, when the heart is drawn out 
of Its normal situation towards a tubercular cavity, 
or towards either pleural cavity from which an in- 
flammatory effusion IS being al^rbed, the displace- 
ment occurs, not because there is want of space, but 
because there is excess of space, within the thorax 
The process is also very graaual. The effects, there- 
fore, upon the functional acbvity of the heart may 
be said to be few, though the unusual pulsation may 
be a source of mconvemence, and even of anxiety, 
to the patient. In very rare cases, the heart and 
pencardium, when thus displaced, may be involved 
in the fibrotic process going on in the lung or pleura, 
and the adhesions thus established may ultimately 
mterfere with the cardiac action 

Symptoms. — In displacement of the heart, special 
symptoms are frequently slight or altogether want- 
ing ; or they are inseparable from the symptoms of 
the onginal cause. This may be said to be almost 
invariably the case when the displacement is due to 
gradual traction, as m phthisis. In the ptessure 
class of cases, on the contrary, there are fr^uently 
developed, and that rapidly or suddenly, symptoms 
due to compression of the heart, such as a sense of 
distress, stifling, and pam over the prsecoidia or tt 
the epigastrium, or even true angina; dyspnoeo, 
perhaps amounting to orthopnoea; palpitarion | 
blueness of the surfoce ; and irregularity ana foebla* 
ness of the pulse. When the displacmnent ii 
to upward pressure from gaseous distenskm of tli| 
stomach and inteshnes, the above aymptomt may 
be associated with flatulence or * apaami»* and aio 
relieved by the erect posture, emetalioiii vomitiiig, 
and the administrRtioQ of carttfamthmm albaoibeAt 
remedies. If this oondkioii be nol iwo o f od withm 
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» short time, it may become aggravated, pass into a 
state of collapse, and end in death. 

Varieties and Physical Signs.— -The varie- 
ties of cardiac displacement, according to the direc- 
tion in which the dislocation occurs, may, for 
clinical purposes, be said to be as follows ; towards 
the towards the rights downivards^ upwards^ 
backwards^ and forward. It must be observed, 
however, that this is only a broad general classifica- 
tion, and that the heart is very rarely displaced in 
an absolutely horizontal, or in an absolutely vertical 
plane. The exact direction taken in each variety 
will now be described, as well as its special causes, 
and the physical signs by which it may be recog- 
nised. 

1. Disptaoement towards the Left.— This, 
the commonest variety of marked cardiac disloca- 
tion, is most frequently caused by contraction of the 
left lung from any of the conditions already enume- 
rated, and by effusions into the right pleural cavity. 
Right pneumothorax, and tumours connected with 
the right side of the chest, with the mediastinum, or 
with the right lobe of the liver, are less common 
conditions leading to the same result. The distance 
towards the left to which the heart is dislocated 
varies, the extreme limit being probably the anterior 
axillary line. During its prepress towards the left, 
the heart is rotated around its longitudinal axis, so 
that the right ventricle is more exposed anteriorly ; 
and the apex is moved, at first somewhat downwards, 
and edterwards upwards. 

The visible and palpable impulse is found to the 
left of its nonnal situation, and either lower or 
higher than it, ot on the same level with it, accord- 
ing to the d^cc of displacement. In some cases 
due to contraction of the left lung, the impulse may 
be found in any one or in all of the left intercostal 
spaces from the base to the apex of the heart, and 
of different rhythm in the different spaces. If the 
displaced heart be the seat of valvular disease, a thrill 
may be felt in an unusual situation, for example, in 
the left axilla. The area of percussion-dulness is 
altered in outline, being invaded on the right side 
either l>y the dulness due to effusion there, or by 
resonance due to pneumothorax or to encroach- 
ment of the right lung-border ; while it is either 
transposed towards the left axilla, or blended with 
unnatural dulness over the left lung. The cardiac 
sounds are reduced in loudness over the normal prse- 
cordia, while they are unnaturally loud towards the 
left axilla. Structural murmurs if present are simi- 
larly affected, as r^;ards the seat of their greatest 
intenrity and the lines of their conduction, A 
systolic murmur may be developed at the base of 
the heart from distortion of the great vessels. 

2 , Olsplaoement towards the Right.— This 
form of dislocation of the heart is the result of effu- 
sion into the left pleural cavity ; of contracting pro- 
cesses connected with the right lung or pleura ; of 
left pneumothorax ; and of tumours of the left side 
of the chest or in the mediastinum. The heart may 
be displaced towards the right side until an impulse 
is found in the axillary region, but the true apex at 
the same time is transferred odriy as far as the cpi- 

r strium. luring its lateral 'movement, the heart 
rotated on its longitudinal axis in such a manner 
that the left ventricle is more exposed. 

The physical signs correspond closely wHh those 
raumerated under left displacement— the two sides 
of course, exactly reversed. The cardiac im- 
pUM if most frequently transferred to the ejdgas- 


trium. New areas of pulsation are developed in the 
region of the right nipple, and in the second ancL' 
third right interspaces, close to the sternum j they 
indicate the displaced position of the right auricle, 
if prsesystolic, or of the aorta, if systolic and followed 
by palpable shock in diastole. The description of 
the auscultatory phenomena, as regards both sounds 
and murmurs, docs not require to be repeated. 

3. Displacement Downwards. —This is an 
exceedingly common form of cardiac displacement, 
though seldom extreme in degree. It is the con- 
stant result of hypertrophic emphysema of the 
lungs ; and may also be caused by the downward 
pressure of tumours at the base of the heart, such 
as aneurysm, and by collapse of the stomach and 
intestines. Displacement of the heart downwards 
is limited by the diaphragm, and by the attachment 
of the pericardium and great vessels at the root of 
the heart. At the same time the apex may either 
move somewhat towards the left in its descent if 
the downward pressure be uniform, as in emphy- 
sema ; or it may ascend somewhat towards the left 
if the pressure be exerted chiefly upon the base. 

The ordinary apex-beat is generally quite imper- 
ceptible in this form of displacement, on account of 
enlargement of the lungs ; or it is greatly weakened, 
and situated in the sixth left space, or lower, to the 
left of its normal position. A new area of systolic 
pulsation is perceptible in the epigastrium, generally 
well marked, and connected with the right ventricle. 
The prsecordial dulness is usually completely re- 
placed by pulmonary resonance ; or, more rarely, 
confused by the dulness of some form of media- 
stinal tumour. The cardiac sounds are feeble, or 
absent, over their usual seat; and are heard, instead, 
over the epigastric triangle and the lower left car- 
tilages. 

4. Diaplacennent Upwards. — The many 
abdominal causes of this form have been already 
mentioned ; so have the symptoms due to compres- 
sion of the heart which characterise it when so pro- 
duced. The heart, as a whole, is moved upwards 
in the chest, and at the same time the apex passes 
more or less towards the left, and the right ventricle 
may become somewhat more exposed anteriorly. 

The cardiac impulse is elevated until it is found 
on the nipple-level, or even higher ; or it is lost, 
along with the area of percussion-dulness, behind 
the inferior border of the left lung. The sounds of 
the heart are transposed upwards, and weakened. 
The displacement of the cardiac apex towards the 
left axilla in pericardial effusion is described else- 
where. Se ^ Pericardium, Diseases of. 

5. Displacement Backwards.— This variety 
of displacement of the heart is very uncommon ; 
and when it does occur, is generally referable either 
to abundant pericardial effusion, or to backward 
curvature of the spine (kyphosis) in the dorsal re- 
gion. A certain amount of backward displacement 
IS, however, not very rare in extensive excavation of 
the left lung, in association with other forms of 
dislocation. The base of the heart is then the part 
most transpos^ into the left paraspinal groove, and 
the apex is tilted somewhat forwards as well as 
elevated. 

The physical signs of backward displacement are 
those df the cause of the malposition rather than 
any that can be referred to the conation itself. 

6. Displacement Forwards. < — ^Displacement 
forwards is also very rare, although it is frequently 
Emulated by bulging of the prsecordia ia enlarge- 
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raent of the heart The chief cause of it is the pre> 
sence of a tumour in the media8tinum*~>especmUy 
aneur3rsm of the descending aorta, or enlargement 
of the bronchial glands. The amount of actual 
transposition is necessanly exceedingly small, the 
anterior border of the lungs being compress^ or 
pushed aside, but the further progress of the heart 
forwards arrested by the anterior wall of the chest. 

The physical signs are, therefore, increase of the 
area and strength of pulsation and of percussion> 
dulness over the prsecordia, bulging of the same in 
young subjects, and increased loudness of the cardiac 
sounds in that situation 

7 Complex Dieplaoements.— It has already 
been indicated that displacements of the heart, 
strictly speaking, occur almost without exception in 
more than one of the directions described ; and they 
may all, therefore, be said to be generally more or 
less complex. Dislocation at once upwards and 
towards either side is especially common, as the 
result of contracting processes in the apex of the 
lung 

Diagnosis — After the full account that has been 
given of the several forms of displacement of the 
heart, there ought to be no great difficultv in dia- 
gnosing them from each other, as well as from the 
conditions which simulate them These must be 
carefully remembered. The chief of them are ; 

( 1 ) physiological displacements, already referred to , 

(2) cardiac enlargement, especially when attended 
with bulging of the praecordia ; (3) pulsating tumours 
of the chest and abdomen, particularly aneurysm of 
the aorta ; (4) adhesion of the pencardium ; and 
(5) atrophy of the lungs from any cause 

Treatment — The rational treatment of displace* 
ment of the heart would be to remove its cause ; 
but when the cause is of the nature of traction, 
treatment is very rarely called for, even if it were 
possible In displacement due to pressure, on the 
contrary, treatment is often urgently indicated, per- 
fectly practicable, and highly successful by attention 
to the cause The unpleasant sensation of pulsa- 
tion complained of m some instances of displace- 
ment — for example, m phthisis — is frequently 
reheved by an assurance on the part of the physician 
that the palpitation is of no import ; and by the 
application of a simple plaster, containing iron, 
belladonna, or opium J Mitchell Bruce 

HEART, Embolism of — See Embolism , 
Heart, Thrombosis of, and Pulmonary Artery, 
Embolism of. 

HEART, Failure of — See Heart, Dilatation 
of. 

HEART, Fatty Aooumulation on. —Synon : 
Fr. Hyperirophu gratsseme du Ceeur; Gcr. JFetitge 
Infiltration des Herzens. 

Definition.— T he jp;rowth of &t on the surface 
and in the substance of the heart, in quantity sufB* 
cient to interfere with its functions, and thus to 
constitute a disease. 

Etiology. — Whenever excessive quantities of fist 
are deposited in the subcutaneous tissue and other 
usual sites, the sub-epicardial tissue is also hkely to 
become the seat of an excessive accumulauon (xm 
Obesity). It is therefore a disease of late middle 
life, the majority of cases being over fifty yean of 
age. 

MoaBU> Anatomy. — H ie accuB^ulation it alwm 
ipost marked In the places wheire fid is normaUy 


HEART, FATTY DEGENERATION 639 

present — ^Le. the track of the coronary arteries and 
their branches ; thence it spreads until, in extreme 
cases, the muscular walls of the right ventricle mav 
be enUrely concealed 1 ^ a thick layer of fist, thougn 
the left ventricle is rarely, if ever, completed 
covered. When the fat has accumulated to tins 
extent the walls of the heart lose all appearance of 
muscular structure, looking like a thick layer of 
adipose tissue. Near the surface, on microscopical 
examination, but few muscular fibres can be seen, 
apd the very wide intervals between them are occu- 
pied by fat-cells (see fig. i) Proceeding inwards, 
the fat-cells become fewer, and finally disappear 
before the endocardium is reached. It is worthy 
of note that the fibres, though surrounded by fiit, 
may still retain their normal structure. Fatty de- 
generation, however, often co-exists with fatty 
accumulation 



Fic 1 -—Patty growth m the substance of the heart. 
X 4oodiani. 


Symptoms — The fat accumulated on the heart 
and in its substance has no action unless present in 
sufficient quantity to affect the nutntion and there- 
fore the contraction of the muscular fibres among 
which It lies The feeble arculation and easily 
induced dyspnoea often found m obese persons are 
perhaps occasionally attnbutable to the presence of 
the fat over the heart ; but in the majonty of cases 
the presence of the £eU is an indication of the 
diminished functional activity of the heart rather 
than the cause of it A heart affected in this way 
IS more prone to rupture. 

The presence of mtty accumulation on the heart 
may be suspected in an obese person when the pulse 
IS small and weak, when the first sound of the heart 
IS feeble and the impulse weak, and when the extent 
of dulness on percussion is increased. It is pro- 
bable, however, that m many of th^e cases tatty 
degeneration of the muscular fibres is also present. 

TREATMENT —The treatment of fatty accumula- 
tion on the heart is idenUcal with that m its causCf 
obesity. See Obesity. 

If the symptoms above mentioned are present, 
especial care must be taken not to put any excesmvt 
work upon the heart, but by tonic^ passive move- 
ments, massage, and the promotion of firee excretion 
to aid in the restoration of the normal strongtli ol 
the organ. H. MONTAGUS MusSAt* 

HEART, Fatty DegenaNitton oT.^Synon. s 
Fr. D4gifUme*m$g^s$ms$dee Ckwr ; Qer. JMig$ 
MOemtaifhm 
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Definitioic. — A mthological process in which 
the muscular fibres of the heart are converted into 
a granular £itty matter. 

Etiology and Pathology.— T he process by 
which this change takes place, as well as the cir- 
cumstances under which it occurs, is discussed 
under the head of Fatty Degeneration. 

This change is best seen in cases in which the 
orifices of the coronary arteries are contracted or 
where there is thickening or calcification of one of 
the trunks or of the branches of these vessels as a 
result of syphilis, strain, chronic nephritis and, other 
causes of arterial degeneration (sm Arterio- 
sclerosis). The fatty change is found to occur in 
the more diffused or general form in those diseases 
in which the vital powers are lowered, as in chronic 
cachectic disease, pernicious anaemia, poisoning by 
phosphorus and chronic alcoholism, and after loss 
of blood. In the acute specific fevers and septic 
diseases the tissue of the heart also undergoes this 
change. A more or less diffused form of fatty de- 
generation takes place in cases of enlarged heart, 
since these enlaiged hearts require a larger supply 
of the materials for nutrition than can be furnished 
to them by the coronary arteries, which in such 
cases are frequently themselves diseased, both at 
their origin and in their course. The disease also 
occurs s^er delivery m some instances, the heart 
having been enlarged during pr^nancy ; and cer- 
tain cases of sudden death after parturition are thus 
explained. The disease is more frequent in males, 
in the proportion of nearly two to one. 

Anatomical Characters. — In fatty degenera- 
tion the heart is enlarged in about two*diirds of the 
cases. Not infrequently it is simply dilated j but 
it may be of average sire, or even below the normal. 
The colour of the heart’s substance is pale ; generally 
it is of a yellowish- brown or buff, or muddy pink 
colour. This discolouration is seen in spots or 
patches ; and though the whole heart may to pale, 
the spots, being still paler when seen beneath the 
endocardium, give the tissue a mottled look. The 
same appearance may be observed beneath the peri- 
cardium, and in the substance of the heart. With 
the progress of disease the spots run together, 
giving portions of the walls a uniform buff-coloured 
character, while the rest of the organ retains its 
ordinaiy aspect. The consistence varies from that of 
mere flabbiness or softness, to such a condition as 
permits of the tissue being tom like wet brown- 
paper. The organ then feels like a piece of wet 
chamois-leather, or a wet glove. In other cases the 
heart retains in appearance much of its ordinary 
colour, but the tissue breaks down on pressure, as 
does a lung consolidated by pneumonia. This is a 
state which occurs more frequently in hearts which 
are h3rpertrophied. 

All parts of the heart are subject to fatty de- 
generation, but not equally so. It is most fre- 
quently found in the left ventricle ; next in the right 
ventricle ; then in the right auricle ; and least 
frequently in the left auricle. It is generally more 
evident in the colnmnae camese, and in the inner 
layers of the muscular walls, than elsewhere. 

The mieroscopical charaeters of this disease are 
described in the article on Fatty Degeneration. 
The eflfects on the heart of fiitty d^eneration In- 
clude rupture (in twenty-five out of sixty-eigbt 
nses) ; and partial mpturei leading to efiiixion of 
Mood Into the walls (‘ cardiac apoplexy *), ^^-forma- 
taoD, and fidse aneurysm of the heart. The last 


muy also form by simple yieRling of a portion of 
the softened cardiac wall. The involvement of the 
columns cames sometimes leads to imperfect action 
of the valves ; but valvular disease itself is not 
often present in this connection, and when the 
valves are affected it is chiefly the aortic valves 
that are involved. 

Symptoms and Diagnosis.—- There is no doubt 
that many cases occur in which fatty d^eneration 
is found in the heart after death, without its presence 
during life having been suspected, particularly in 
exhausting disease of which it simply forms a part. 
In such cases the requirements of the system may 
not be out of proportion to the powers of the heart ; 
death then comes on slowly and insidiously with- 
out attention being attracted to the state of this 
organ. On the other hand, when the heart suffers 
from some local cause, such as disease of the coro- 
nary arteries, while the system generally maintains 
its powers more or less fully, the balance between 
it and the heart is lost, and evidence of the change 
that has occurred in the central organ of circulation 
am be traced without difficulty. Among the sym- 
ptoms of the disease we then observe faintness and 
syncope, disordered respiration, pain in the region 
of the heart, disturbed pulsation, drowsiness, and 
coma. The patient complains in the earlier stages 
of being easily exhausted, particularly by mounting 
ascents ; he says he feels faint on reaching the top 
of a flight of stairs ; though not giddy, he feels he 
must fall ; though not breathless or fainting, he 
sighs deeply and seeks the air. Any unusual ex- 
citement, or a heated or close atmosphere, produces 
the like effects. At the same time there is often 
experienced an uncomfortable sensation of choking 
or fulness in the chest. In the intervals the patient 
may be fairly well. 

Of the effects of fatty degeneration upon the 
functions of the heart, the most prominent are those 
which exhibit the weakness of the organ. Coma^ 
preceded or not by giddiness, is a striking symptom. 
Adams of Dublin mentioned as many as twenty 
attacks in one of his cases of fatty heart ; and Quain 
noticed the occurrence of even more frequent 
seizures. The term * cardiac syncope * may be well 
applied to the condition of faintness which is fre- 
quently found in connection with fatty heart. In 
some cases the feeling of syncope amounts to little 
more than a simple sense of faintness — that the 
mtient must fall it he do not lay hold of something. 
In other instances it is accompanied hv a feeling of 
impending death ; and such patients do frequently 
die. Death may result in such cases from cardiac 
failure, as indicated after death by a flabby heart 
containing blood in the left ventricle; or, where 
there is a less amount of degeneration, death may 
result from irregular action or spasm, and the ventri- 
cles may be found empty. 

Frcuordial pain is 1^ an effect of fatty degenera- 
tion. It may occur independently of syncope ; its 
association with syncope constitutes what is called 
syncope anginosa. See Angina Pectoris. 

The respiration is always affected in cases of 
fatty degeneration, the r^ult being cither simple 
breathlessn^, even on slight exertion, or Cheync- 
Stokes respiration. In some instances the disturb- 
imee is represented as a sense of choking or suffoca- 
tion ; the person feelsasif he were breathing through 
a sponge. In some insUnces it is so slight as 
scarcely to be regarded ; in others so severe that 
the s m a ll es t effort, particularly in mounting ascents,^ 
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is most painful. In Cheyne-Stokes respiration 
there is usually no change in the heart’s action ; but 
during the phase of dyspnoea, the heart’s action has 
been observed to become remarkably irr^ular. 

As the disease advances, the attacks, of whatever 
kind, become more frequent and severe, and often 
disturb and distress the patient at night. The 
temper becomes irritable ; the expression frequently 
^pears anxious, and the countenance sallow 
Cfopious perspiration from very slight causes, cold- 
ness of the extremities and swelling of the ankles, 
are among the further incidents of the disease. 
The pulse is generally affected , but its characters 
depend upon the part of the heart affected, and on 
the extent and degree of the disease. Intermittence 
and irregularity are the more frequent alterations ; 
weakness is another , and infrequency — often re- 
markable— is a third Rapid pulse, more especially 
when It increases with age, is a symptom deserving 
attention in the diagnosis of fetty degeneration. 
The irregularity may be constant, or it mav appear 
and disappear • it will be present during the slight 
disturbances above described, disappear altogether 
when the patient is m tolerable health, and return 
as the effect of any depressmg cause — a striking 
observation, because the cause is msufficient to 
affect a sound heart. Still, the frequency with 
which the pulse is affected in cases of simple dys- 
pepsia, more especially along with the gouty dia- 
thesis, should not be overlooked in the dmgnosis of 
fatty heart 

It was formerly thought that the presence of 
arcus senilis was charactenstic of this disease, but 
this view IS now generally discarded See Arcus 
Senilis. 

As the disease progresses the symptoms become 
more marked ; the various effects of feeble and lan- 
guid circulation further show themselves ; an^na 
may perhaps become fully developed ; or the patient 
may be cut off suddenly by one or other of the effects 
connected either immediately or remotely with the 
lesion Itself Of 83 cases of * fatty disease * of the 
heart collected by Quain, 68 had died suddenly. 

The physual signs that characterise fatty disease 
are neither many nor marked They are — a feeble 
prsecordial impulse, proportionate to the extent 
and the d^ree of the aisease ; a feeble muffled first 
sound, under like conditions, sometimes scarcely 
audible. When the heart is enlarged, the im- 
pulse, though weak, will be found extended, 
and so likewise will be the dulness on percussion. 
A murmur may be present, from degeneration of 
the columnse carnese, as suggested by Rokitansky. 
The second sound is often distinct and clearly ac- 
centuated, as compared with the first. 

Diagnosis. — when the heart is hypertrophied 
or dilated only, the presence of fatty de^neration 
is more difficult of diagnosis by its physiad signs. 
We must then seek to trace now far the usually 
well-marked signs of hypertrophy of the organ are 
modified by those we have descnbed as being pre- 
sent in, and characteristic of, fatty degeneration. 
The same observations will apply to dilatation. 
The symptoms and signs of nitty degeneration 
might be confused with like phenomena originating 
in disordered state of other organs, such as the lungs 
or liver. 

Progress, Duration, and Terminations.— 
It is impo^ble to determine the duration of a 
disease the date of oridn of which is in most 
cases very obscure. S3u there are grounds for 
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beheving that persons vdth a certain amount of 
degenerated tissue in their hearts have lived for 
many years. On the other hand, death has oc- 
curred from fiitty degeneration of the heart, deter- 
mined post mortem^ m which the entire absence of 
symptoms until a few months before the ftital event 
lustmed the opimon that the duration of the disease 
nad not much exceeded that penod. When fatty 
degeneration Occurs as the result of phosphorus- 
poisoning or of certain exhausting diseases, the 
progress of the change, which can then be deter- 
mmed, is rapid. In such cases, the morbid process 
is not confined to the heart alone, and therefore 
death, when it occurs, cannot well be attributed 
solely to the condition of this organ. 

Death is frequently sudden, the proportion being 
as five to one compared with other modes of death 
from fatty disease of the heart. The immediate 
modes of death m these cases are those already 
alluded to, namely, by syncope, angma, coma, and 
rupture of the heart ; the first and l^t of these con- 
tnbuting nearly the whole number of those who 
die suddenly. 

Prognosis. — In cases where the disease depends 
on toxic causes, as in phosphorus-poisomng, and 
in cases where it is of the nature of mvolution — 
for example, after partuntion — there is good ground 
for believing that, the cause being removed, the 
effect will cease, and a fairly healthy condition of 
the organ be restored. On the other hand, when 
the coronary artenes are obstructed, or when 
nutntion generally is impaired, the prognosis must 
be m the highest degree unfiivourable, more espe- 
cially so if in the latter case the patient cannot be 
placed m a condibon by which this degenerative 
tendency may be counteracted. 

Treatment — The treatment consists m the 
adoption of all the measures calculated to improve 
the general health — such as pure fresh air, whole- 
some food and temperance, together with moderate 
exercise (either driving, riding, or walking), if it 
can be accompbshed widiout causing pain or 
breathlessness Everything which might tend to 
lay stress on the heart’s action, such as walking up- 
hill or making efforts, or any mental exatement, 
should be avoided. With reference to drugs, such 
tonics as can best be tolerated by the patient 
should be given, especially iron and strychnme. 
Speaal attention must be paid to the condition of 
the excretory organs, such as the kidneys and liver, 
which are liable to become congested when the 
cardiac action is feeble In cases of actual syncope, 
in addition to the adnunistration of the usual stimu- 
lants, galvamsm apphed from the nape to the prae- 
cordia by the mterrupted current has in a few 
instances been useful 

It must also be remembered, with reference to 
the administration of anaesthetics, that chloroform 
has an especially depressing effect on the action 
of the heart ; and that when its power is enfeebled 
by fetty degeneration, a very small quantity of 
this anaesthebc, which would have little or no effect 
on a healthy heart, may prove fetal. 

Richard Quain, 

J, Mitchbix Beucb. 

HEART, Fibroid Disestao of.-— S ymon. 
Chronic Myocarditis, 

Definition.— A morbid coodidmi in vluch 
some of the muscular fibres the naUtof Bielieaii 
are replaced fay fibrous tissae. 

TT 
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^Etiology.— Fibroid disease of the heart is met 
with most frequently in middle-aged male subjects. 
The disease is supposed to be occasionally nothing 
more than an extension between the muscular 
bundles of a chronic process that has commenced 
as endocarditis or pericarditis. The cause of this, 
whidi is generally rheumatism, is then regarded 
as the cause of the fibroid growth ; but more pro- 
bably the serous inflammation is the result of the 
fibroid change. Fibrosis is sometimes the conse- 
quence of acute interstitial myocarditis. In a con- 
siderable number of cases of fibroid disease, the 
change is syphilitic. In other instances it is asso- 
ciated with d^enerative changes in the vessels, 
myomalacia cordis, or infarction. A general in- 
crease of fibrous tissue in the myocardium may also 
be the result of prolonged congestion of the coro- 
nary veins (see Heart, Congestion oQ. Very fre- 
quently no cause can be discovered. 

Anatomical Characters. — Fibroid disease of 
the heart occurs most frequently in the walls of the 
ventricles. In rare instances there is a uniform 
increase of fibrous tissue between the muscular 
fibres throughout the oi^n. In other cases the 
disease appears as a local thickening of the connec- 
tive tissue underneath an opacity of the endocardium 
or of the pericardium, whence septa run outwards 
or inwards between the muscular bundles. Most 
frequently, however, it presents the appearance of 
a fibrous patchy generally situated near the apex of 
the heart, replacing the muscular substance through- 
out its whole thickness, and, in some cases, even 
involving a considerable portion of one ventricle. 
Smaller patches, nodules, scars, and streaks may be 
found in the deeper parts of the myocardium. The 
apices of the papilla^ muscles, again, may become 
fibroid, especially in chronic valvular disease. 
Polypoid tumours, composed of fibrous tissue, have 
been met with on the endocardial surface of the 
heart, more especially projecting from the wall of 
the left auricle. Possibly the detachment of such 
a polypus may be one mode of origin of the 
* fibrinous balls ’ or * concretions * occasionally 
found lying free in the auricular cavities. Fibroid 
formations due to syphilis are described in the 
article on Heart, Syphilis of. 

Microscopically the appearances are seen to be 
due to the presence of dense fibrous tissue. See 
Fibrosis. 

If a large portion of the wall of one cavity is 
fibrotic, irregular patchy dilatation of the chamber 
ensues. Utilised fibrosis, especially if it com- 
mence beneath the endocardium, mves rise to 
chronic aneurysm of the heart, by the yielding of 
the diseased area to the intra-ventricular pressure 
(see Heart, Ancuiysm of). Deeper or more 
limited patches or lines of cirrhosis cause irregu- 
larity or puckering of the cardiac walls ; and valvu- 
lar insumciency may result from this, or from 
fibrosis and functional disturbance of the papillary 
muscles. Lastly, fibroid disease occasionally in- 
volves the conus arteriosus in an annular form, 
giving rise to constriction and the formation of so- 
called * cardiac stenosis.’ 

Symptoms. — The syn^oms of fibroid disease of 
the heart vary greatly. When the fibrosis is very 
limited, few symptoms arc present. In a majority 
of the cases in which a considerable portion of the 
cardiac wall has been found diseased, the symptoms 
were described as those of failure or dilatation 
of the heart, namely, djrspnoea on exertion ; pne- 
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cordial pain or distress ; occasional palpitation ; a 
small, weak, or irregular pulse ; dropsy ; and vis- 
ceral complications. As a rule, no endocardial 
murmur had been present ; but fibrosis of the 
papillary muscles had sometimes given rise to signs 
of incompetence of the auriculo- ventricular valves. 
See also Heart, Aneurysm of j and Heart, 
Syphilis of. 

Course and Terminations.— The course of 
fibroid disease of the heart is generally chronic, 
although urgent s3nmptoms may be observed a short 
time before death. Attacks of pain, palpitation, 
and dyspnoea may occur and subside long before 
the fetal illness. The development of cardiac 
aneurysm, and its possible terminations, will modify 
the course of the disease. Sudden death may 
occur, with or without previous cardiac symptoms, 
and must be regarded as a special mode of termi- 
nation of fibroid disease of the heart. Otherwise 
the cases generally end by pulmonary complications, 
dropsy, and exhaustion. 

Diagnosis.— Fibroid disease of the myocardium 
has to be diagnosed from chronic valvular disease ; 
from enlargements due to extracardiac causes, such 
as renal disease, gout, or emphysema; and from 
fatty degeneration. Its existence is suggested by a 
history or other evidence of syphilis. Under all 
circumstances, an accurate diagnosis is extremely 
difficult, if not impossible. The presence of a 
murmur does not exclude fibrosis, as the valves 
may become secondarily involved ; and valvular 
disease is not always attended by a murmur. The 
other cardiac lesions mentioned must be excluded 
in the ordinary way. 

Prognosis. — When fibroid disease of the heart 
is accompanied by symptoms sufficient to establish 
a diagnosis, the prognosis is unfavourable, although 
it is not necessarily rapidly fetal. 

Treatment. — This consists in relieving and 
supporting the heart by every possible means, espe- 
cially rest and cardiac stimulants, such as alcohol 
and ether. Potassium iodide may be given with 
benefit in some cases, particularly if there be a 
history of syphilis. Digitalis will have to be ad- 
ministered with great circumspection, 

J. Mitchell Bruce. 

HEART, Functional Disorders of.— Defini- 
tion. — A disturbance in the functions of the heart, 
with or without pain, having origin in causes other 
than inflammation or organic diseases of the heart 
itself. 

Functional disorders may co-exist with organic 
disease, but only functional disorder, uncomplicated 
with organic lesion, will be consider^ in this article. 

/Etiology. — To estimate the immediate or 
proximate cause of functional disturbance of the heart, 
regard must be had to its structure, innervation, and 
blood-supply. Weak muscular fibre, apart from 
degenerations by disease, becomes a predisposing 
cause of feeble and irregular action. Interference 
with the functions of the cardiac ganglia, the vagus 
nerve, and the ner\'cs and ganglia of the sympathetic 
system may so modify the action of the heart as to 
cause deficiencies of power of every variety and 
extent. Any abnormal condition of the blooa-sup- 
ply, whether in quantity or quality, shows itself 
disturbance in the functions of the heart. The 
causes of functional disorder may be classified thus : 
(I) Those conditions acting through or upon the 
nervous system, such as the general exhaustion ot 
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the nervous system; all forms of reflex irritation 
arising from dyspepsia or diseases of lungs, liver, 
kidneys, uterus, ana other viscera ; venereal excesses ; 
mental excitement, shock, or distress ; protracted, 
violent, and unusual physical exertion, especially 
cychng, running, and rowing ; acute fevers ; chronic 
diarrhoea ; various articles of diet, as tea and coffee ; 
alcohol and tobacco in excess ; many medicines, as 
aconite, belladonna, and digitalis , fasting and pro- 
longed exposure to cold, and injuries, notably blows 
on the epigastrium (2) Those conditions acting 
upon the general blood-supply of the body, and con- 
sequently affecting the special blood-supply of the 
heart, such as the turgid and plethoric states of gross 
feeders, depraved states caused by bad and deficient 
diet, and all forms of blood-disorder, as ansemia, 
gout, and scurvy 

Females are on the whole more subject to func- 
tional disorders of the heart than males These 
disorders most usually occur between puberty and 
the age of thirty, but they may be met with at any 
period of life 

Symptoms —In the simplest form of functional 
disorder there is a morbid consciousness of the heart’s 
action The patient complains of throbbing, flut- 
tering and palpitation, to which in some cases may 
be added throbbing of the vessels in the neck, noises 
in the ears, and flushing of the face In some of 
these cases examination may show a healthy and 
normally acting heart In other cases, there is 
rapidity of action with or without irregularity, and 
to the symptoms mentioned may be addea heat 
and pain in the head, with a sensation of a whizzing, 
or rushing upwards of the sounds of the heart , 
dimness of vision, with photophobia , and a tendency 
to syncope, and to clammy perspirations, with cold 
shivering , and after the attack a large amount of pale 
urine may be voided In some rare cases the volun- 
tary muscles, more especially of the lower extremi- 
ties, may refuse to act, so that the gait becomes 
tottenng, or the patient grasps adjacent objects to 
steady himself, yet there is neither paralysis nor 
vertigo The irregular form of nervous palpitating 
heart is often associated with anaemia or that general 
enfeeblement of the body-powers denoted by the 
term neurasthenia 

Sometimes the principal symptoms are anxiety 
and lowness of spirits, with mental and bodily in- 
capacity for exertion , flatulent dyspiepsia, with cold 
<;lammy extremities ; anorexia, or perverted appe- 
tite ; exhaustion, with tendency to faintness ; and 
there may be a sensation of praecordial pain Males 
are more subject to this form of functional disorder 
than females, and it chiefly occurs in persons having 
an abnormally small and feeble heart, or in whom a 
state of general nervous debility is supenmposed. 

When the distinctive feature of functional disorder 
IS rhythmical error, and this is appreciable to the 
patient, the special symptom is that of extreme 
anxiety, even to the fear of impending death Such 
forms of disorder occur in those having weak hearts 
without other evidence of disease ; in the dyspeptic ; 
in those subject to gout, especially if an attack is 
impending ; and in those whose habits and occu- 
pations involve exhaustion of the nervous system 

Functional disorders of the heart are not infre- 
quently associated with pain. This may be confined 
to the prsecordia, esp^ially the apex region or 
right boraer of stemum, but, like the pain of true 
angina pectoris, it often radiates over the leftside or 
to the neck, axilla, and down the left arm. It may 


be more or less paroxysmal, sharp, or cutdng, or 
persistent, dull, and h^vy. The pain is very fre« 
quently associated with flatulence, and is relieved in 
such cases by the remedies appropriate to this con- 
dition. Pain IS not prc^rtitmal to the intensity of 
the other symptoms. It may be absent altogether 
when palpitation 1$ extreme, and may be persistent 
while other symptoms are in abeyance. In some 
rare cases, pain may be the indication of urgent, or 
even of fatal, disorder , this is evidenced by the well- 
known effects of a severe blow in the epigastrium, 
or of sudden mental shock These are illustrations 
of purely functional angina pectons ; but for the 
most part this symptom has its ongm in structural 
lesion of the heart itself Set Angina Pbctoeis. 

Physical Signs — The physical signs referable 
to the cardiac action may be conveniently separated 
into the following groups, although in practice they 
will be found associated with each other (1) In- 
creased or dimimshed impulse ; (2) rhythmual dis- 
turbance y with intermissions ; {3) increased or 
diminished frequency y the rhythm and force beii^ 
normal ; (4) hamic murmurs 

1 An increased impulse may be the only evi- 
dence of disorder, or, more frequently, it may be 
complicated by some rhythmical disturbance 

On palpation the impulse is felt m two, three, 
or more interspaces, and to the untutored hand may 
suggest the existence of a true fremitus On 
auscultation, the sounds are more difficult of appre- 
ciation than m simple palpitation ; they are loud 
and clear, and sometimes so exaggerated and pro- 
nounced as to be audible both m the mammary and 
epigastric regions When there is an unusual 
amount of irregular functional excitement m systole, 
there may be occasionally heard, as a passing, but 
not persistent occurrence, a reduplication of the 
second sound 

In cases where the impulse is dimtmskedy the 
special characters are somewhat negative , the sounds 
being feeble, but otherwise normal, except in those 
cases in which some irregulanty of action, or 
sharpness of the sounds, is present. 

2 Errors in rhythmical action may be classified 
under the heads of irregularity and intermittence. 
The irregularity may ^ in the force or in the 
frequency of the beats Every variety of irregular 
frequency may occur Sometimes there appears to 
be a kind of order m rhythmical disorders— that is, 
short series of varying irregularities may regularly 
succeed each other True intermittence is not so 
frequent as irregulanty , but when mtermittence 
does occur, it is generally associated with irregu- 
larity These disturbances may be only momentary 
or of long duration, slight or considerable ; but, 
however this may be, their character is determined 
by the irregulanty in the recurrence of the systole, 
and the consequent prolongation or retardation eff 
the penod of intermission in the systole. 

The physical examination reveals the nature of 
the irre^larity The sounds generally are 
fled, the first sound being sometimes heightened io 
the extent of a sharp knock ; while ue -yffond, 
save in intensity, is not materially altered. 

Occasionally there is met with an appie^UjIe 
rhythmical disturbance in the pulse, wmeh is not 
found to exist m the heart-:^# iniormimmo- 
The heart only indicates ixieguhurity power $ end 
as there is occasional failure of M the elieedy 
weak systolic contractions, the impulie is not com* 
mankated to the artery at Wtitt. These foNh 

TTa 
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intermissions accom^ying irregularity most fre- 
quently occur when the heart is 0|>press^ by flatus 
in the neighbouring viscera, or is excited by Ae 
injudicious use of tea or tobacco. The sensation 
communicated to the patient is that of a disagreeable 
flutter or * tumbling over ’ of the heart. 

Rhythmical irregularity occasionally appears as a 
normal condition, having a lifelong existence. Some 
cases are marked by an extension of the pause, 
with unsteadiness of the systolic impulse ; others 
by its apparent extinction, so that there exists a 
rapidity of beats defying all analysis — tachycardia ; 
but tachycardia also occurs either as an habitual 
state, or in paroxysms. See Tachycardia. 

3. Functional disorder occasionally assumes the 
form of either increased or diminished frequency^ 
while the force and rhythm remain normal. Each 
of these conditions may be congenital and proper 
to the individual, or may be the result of abnormal 
influences. The functionally fast beat is generally 
induced by other diseases, as fever, diabetes, tuber- 
culosis, &c., and is indicative of injury to normal 
innervation. The slow and drawling beat is 
generally met Avith where the nerve-power is 
healthy, but the heart itself is weak or fatty ; or 
there is a perverted innervation under the influence 
of digitalis, aconite, or injury to the ganglionic 
system — a blow in the epigastrium oflering a familiar 
example. See Bradycardia. 

4. Inorganic murmurs are frequently heard in 
fimctional disorders of the heart, but especially in 
those cases of haemic disorder where the systolic 
impulse is increased, and there is rhythmical irreg^- 
lanty. These haemic murmurs have the special 
characters usually attached to such sounds. They 
are systolic, basic, loudest in the second left inter- 
costal space, and are not conducted in the course 
of the great vessels. There is, as a rule, no apex- 
murmur ; but at the apex, symchronously with the 
basic murmur, the first sound is clearly defined, 
with a loud ringing second sound. The murmurs 
vary in character : sometimes they are hard and 
rough, sometimes soft and blowing. The seat is in 
the pulmonary artery, and, as a rule, they are 
accompanied with palpitation : this palpitation may 
be pe^tent, though the murmurs are not. The 
murmurs are generally associated with the venous 
hum to be 1 card in the jugular veins. Sometimes 
in hsemic cases a peculiar scratchy sound is present 
to the left of the sternum simulating pericardial 
friction, and giving rise to the erroneous diagnosis 
of pericarditis. Su Pbricardium, Diseases of. 

In other cases, funcrional murmurs are of exo- 
caidial origin, and to some of these the term 
c<irdi 4 >-pulmonafy has been applied. Cardioj)ul- 
monary murmurs are generally short, whimng, 
S 3 ^olic murmurs, audible only at or near the apex 
when the heart’s action is excited. They are 
usually more marked at the end of inspiration 
when the lung is distended, and are weaker or 
disappear during expdration. They arc probably 
due to the sudden compressicm of the long by the 
forcible cardiac impu^. Their limited and 
located position, their association with excited 
cardiac action, and their varying intensity with the 
phases of respiration are important paints in their 
diagnosis. Apical ^rstolic murmurs are also met 
with when the hi»rt is displaced by pleural efliusion, 
^ pulmonary disease, or by thoracic deformities. 
The exact mode of production of these murmurs, 
which may be callM disphcwum murmurs^ is 


uncertain. S^tolic murmurs of peculiar cavernous 
quality may be audible over pulmonary cavities 
when these are in close anatomical relation with 
the heart 

Complications and Sequel/E. — The several 
functional disorders of the heart are often compli- 
cated with other diseases — many external to the 
heart, and some of the heart itself. The more 
prominent of the former are disorders of the nervous 
system and of the blood. The diseases of the heart 
with which functional disorder may be complicated 
are mainly degenerations of the walls and valvular 
lesions. In all these cases the amount and urgency 
of the functional disturbance are no indication of 
the urgency of the disease with which it may be 
complicated. 

Diagnosis. — In order to make a correct dia- 
gnosis, the first consideration is to ascertain the 
entire absence of structural disease ; or, should it 
be present, whether it be adequate to cause the full 
amount of the symptoms exhibited. If the heart 
have its normal position and dimensions, and if the 
sounds, though weak, be natural in tone and quality, 
it may be concluded that the cause is functional 
only, in the absence of any abnormal physical 
disease. The same may be said of rhythmical 
irregularities, except when arising for the first time 
in an old person. When the symptoms are asso- 
ciated with haemic murmurs, the character of the 
murmur, its seat, and its persistency must be con- 
sidered in connection with the absence or the 
presence of blood -disease. It must be always 
borne in mind that the absence of the physical 
signs of disease is not always conclusive of there 
being no structural lesion, for lesions do not always 
yield evidence of their existence. In doubtful 
cases, repeated examination will generally lead 
the experienced observer to a correct diagnosis. 

Prognosis. — The prognosis of functional dis- 
orders of the heart, for the most part, is favourable. 
Functional rhythmical irregularity, as a rule, does 
not indicate danger, but it may do so if associated 
with some obscure structural lesion. Nevertheless, 
cases of simple functional disorder, so severe as 
apparently to indicate an immediately fatal termi- 
nation, prove, for the most part, manageable, and 
result in a restoration to health. The freedom of 
the heart from all agitation and other indications of 
disease, before and after an attack, is due to its 
being a normal and uninjured organ ; and though 
liable during an attack to the morbid influences of 
spasms and congestive loading, it still may be a 
healthy organ. This holds whether the periods of 
disorder be short or prolonged, occurring rarely or 
frequently recurring. They are distressing but not 
dangerous. Irregular action may persist for years, 
and, in some cases, has lasted from early life to ex- 
treme old age. 

Treatment, — The treatment of functional dis- 
orders of the heart should have reference primarily 
to the removal or cure of the exciting causes and, 
secondly, to the mitigation of the symptoms. 

Treatment during the paroxysms . — In cases of 
simple palpitation the remedies which usually prove 
most successfiil are antispasmodics and carmina- 
tives Among thcM ma3roe mentioned sal volatile, 
spirit of ether, foetid spirit of ammonia, compound 
tmeture of lavender, compound spirit of hone- radish, 
tincture of sombul, ana peppermint. Digitalis it 
recommended by many authorities for the relief not 
only of ordinary palpitation, hut also of paroxysmal 
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tachycardia. In many cases of functional rapidity 
or irregularity it proves useless. Belladonna will 
sometimes relieve when digitalis fails, especially in 
cases of rapid and intermitting cardiac action. It 
may either oe used internally in ten-minim doses of 
the tincture, or applied externally to the praecordial 
region in the form of plaster, or liniment spnnkled 
on impermeable piline. In cases where sleepless- 
ness and distress accompany the rapid action, opium 
sometimes proves more useful than any other 
remedy ; but it is a drug which must be used with 
caution Where there are signs of failing heart, 
strychnine and caffeine may be given either by the 
mouth or hypodermically In cases where the 
functional disorder arises from indiscretions in food 
and drink, a dose of calomel or blue-pill followed 
by a saline aperient is indicated. It is hardly neces- 
sary to say that in the more severe cases the patient 
must be kept in bed at rest in the honzontal posi- 
tion. Alcohol, although useful m exceptional cases, 
as a dangerous remedy If it relieves, the patient 
IS apt to fly to It on the appearance of the slightest 
signs of heart-disorder ; and we have met with 
cases where the effects of alcoholism had become 
far more serious than the original disorder for which 
the stimulant had been prescribed. 

Traatmeni between the paroxysms. — The paroxysm 
being allayed, it is then well to correct any dis- 
ordered condition which may probably have been 
Its exciting cause Dyspepsia is to be relieved, the 
liver is to be set right, tne uterine functions are to 
be restored to regularity, loaded bowels emptied, 
plethora subdued, anaemia cured, exhaustion com- 
pensated for, and debility counteracted The over- 
worked must seek renovation in travel and cheerful 
recreation In persons prone to these disorders 
many precautions should be observed The food 
should be moderate in quantity and unstimulating 
in quality , tea, coffee, alcohol, and tobacco should 
be eschewed ; and exercise should be unfatiguing, 
and chiefly taken in the open air. Hot, crowded, 
and ill-ventilated rooms, and the postponement of 
sleep by late hours, should be especially avoided. 
A careful mental discipline should be observed ; and 
this must be sought in a healthy exercise of the 
brain As all the varieties of functional disorder of 
the heart are peculiarly under the influence of a 
morbid will, it is important that the medical 
attendant should generally encourage and cheer ; 
and as soon as careful investigation has satisfied the 
requirements of a just prognosis, further investiga- 
tions by the stethoscope should be avoided. 

Thomas Shaptrr. 

Hector Mackenzie. 

HEART, Granular Degeneration of— - 
Synon. • Parenchymatous Degeneration ; Cloudy 
Swelling. 

i®)TIOLOGY AND MORBID ANATOMY —Se4 DE- 
GENERATION. 

Symptoms. — Inasmuch as parenchymatous de- 
generauon of the heart is usually but a complica- 
tion of some acute specific disease, the condition of 
the patient is one of great febrile prostration with 
cardiac asthenia. The physical signs, which are 
regarded as more distinct evidence than the sym- 
ptoms of the condition of the heart, include feeble- 
ness, advancing to complete absence, of the apical 
impulse, or more rarely palpitation } and jpre^ressive 
weakening, and finally loss, of the first sound. 
The pulse corresponds with the feeble condition of 
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the heart ; indeed, in some cases it is imperceptiSle 
although associate with cardiac palpitation. 

Prognosis — The existence ot granular degene- 
ration of the heart adds seriously to the gravity of 
a case of fever The danger increases with the 
rate and weakness of the pulse, and with the 
feebleness of the cardiac impulse and first sound. 
The re-appearance of the first sound under observa- 
tion justifies a favourable prognosis 

Treatment —The existence of this condition 
is to be regarded as an important indication for the 
use of alcoholic and other cardiac stimulants. 

J Mitchell Bruce. 

HEART, Heemor Phage into the Walts of.— 

Synon Cardiac Apoplexy 

.Etiology and Pathology —Rupture of the 
heart is the most frequent origin of haemorrhage 
into the walls of the organ The blood in these 
cases may be denved either from the cavity of the 
ventricle, or, more rarely, from a coronary vessel 
(‘cardiac apoplexy*) In both classes fatty de- 
generation of the muscular fibres is generally 
present The coronary arteries are also a source 
of haemorrhage in rupture of a coronary aneurysm, 
in ulceration of their walls, and in embolism or 
thrombosis leading to infarction. The formation 
of acute aneurysm of the heart is necessarily 
attended by haemorrhage {see Heart, Anetuysm 
of) Ecchymoses in the walls of the heart are met 
with in granular degeneration of the heart ; m fatty 
degeneration due to poisoning by phosphorus or 
arsenic, in the so-called ‘ haemorrhagic * diseases, 
such as purpura and scurvy, and especially u 
cardiac and pulmonary disease 

In non-fatal haemorrhage into the walls of the 
heart, the blood undeigoes the changes usual in 
extravasations, and gives nse to collections of pig- 
ment-particles between the muscular fibres, to 
blood -cysts, or to collections of punform matter. 
See Extravasation 

Haemorrhage into the myocardium possesses no 
special clinical relations 

J Mitchell Bruce. 

HEART, Hydatid disease of —This is a rare 
disease ; yet, according to Cobbold, 3 5 per cent, 
of all cases of hydatids m man occur m the heart. 

Anatomical Characters.— Hydaud cysts of 
the heart are either simple or multiple, the latter 
being the more common They are situated in the 
myocardium of either side of the heart, and project 
into the pencardial sac or one of the cavities in the 
form of a cyst In other cases the parasite under- 
goes degeneration and remains quiescent, its existence 
being unsuspected. Hydatids may rupture or be 
dislodged from their seat in the cariac wall— either 
Inwards or outwards or in both directions at cmce. 
In the first event, the parasite or its contents or 
fragments become impacted m the cardiac cavities 
or onfices, or give nse to embolism of the great 
vessels or of a distant artery. Rupture into the 
pericardial sac causes pericarditis; rapture both 
internally and externally has given rise to hsemi^ 
pencardium. 

Hydatids of the heart are firequently assodated 
with the same disease in oUier vuconu St$ 
Entozoa. 

Symptoms.— In several cases of thk the 

subjects have died suddenly. These Deisoiis were 
not known to luive suffered pvt^douH^ firoin 
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ptoms referable to the heart. In other instances the 
or^naiy phenomena of chronic cardiac disease were 
present, including endocardial murmurs; but it is 
not certain that these were in every case due to the 
presence of the hydatida in the heart. A sudden 
fotal termination will result from internal rupture 
and embolism, or from hsemato-pericardium. The 
disease does not appear ever to have been suspected 
during life. Cardiac symptoms and signs, or sudden 
death, occurring in an individual known to be 
suffering from hydatids of other viscera, would sug- 
gest that the heart was possibly also affected. 

The disease cannot be saia to have any special 
interest therapeutically. 

J. Mitchell BnycK. 

HEART, Hypertrophy of.— Synon. : Fr. 
Hypertrophu du C(mr\ Ger. Hypertrophie des 
Herzens, 

Definition. — An excessive uniform growth of 
the tissues of which the heart is composed, the re- 
sult of which is an abnormal increase in the weight 
and bulk of the organ. 

Anatomical Characters.— The most impor- 
tant anatomical change in cardiac hypertrophy is 
an increase of the proper muscular tissue of the 
heart. There may be hypertrophy of only one part 
of the cardiac walls, abnormal thinning being found 
in other parts. The organ may be greatly enlarged 
from general dilatation, without any notable thick- 
ening of the walls ; but the capacity of the chambers, 
and especially the gross weight of the organ, should 
always be carefiilly noted in estimating the degree 
of hypertrophy, as there may be a greatly augmented 
extent of wall, although its actual thickness seems 
normal. Simple hypertrophy is very frequently the 
first condition, preceding hypertrophy with dilata- 
tion. See Heart, Dilatation of. 

The increase of weight and bulk may be due to 
(I) augmentation of the size of the muscular fibrillae, 
wMch may become more than double that of the 
normal ; (2) the formation of new muscular fibres ; 
(3) increa^ development of blood-vessels ; (4) aug- 
mentation of connective tissue; and (5) fatty 
accumulation. In the course of time the hyper- 
trophied tissue may unduly press upon the blood- 
vessels and contribute to induce degeneration, while 
the continuance or increase of the primary cause of 
obstruction may lead to dilatation of the cavity 
(auricle or ventricle), the work of which is ob- 
structed. 

General Considerations.— The weight of the 
heart of the infant at birth becomes more than 
doubled at the age of two years. Between seven 
and fourteen years of age it is about eight times the 
weight at biith; from fourteen to twenty the in- 
crease is such that the weight is again nearly 
doubled. There is, speaking generally, progressive 
augmentation even to old age, due more to the 
augmentation in the weight of the great vessels 
within the pericardium than to that of the heart- 
substance itself. 

The average weight of the female being less 
than that of the male, the heart of the former is of 
course less. It will be readily seen that, as the 
weight of the heart varies with that of the in^vidual, 
one cannot express with exactitude any figure as the 
normal weight We may roughly say that the heart 
of the adult should weigh about 10 oz. One that 
we^fas 12 ^ is hypertrophied. The weight of an 
hypertrophied heart may vary between this and the 
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enormous figure of 60 oz., which has been recorded ; 
not uncommonly it reaches 27 to 30 oz. 

Varieties op Hypertrophy.— Berlin in 18 11 
described three forms, which most succeeding writers 
have referred to, namely; (l) simpte hypertrophy^ 
in which the parietes of the compartments are 
thickened, the cavities retaining their natural di- 
mensions; {2) hypertrophy with dilatation (eccentric 
hypertrophy)^ in which the cavities are increased in 
capacity, while the parietes are either of natural or 
of augmented thickness ; (3) the so-called concentric 
hypertrophy i or hypertrophy with diminished cavities 
in which new material was supposed to be added, 
chiefly in the interior of ‘the ventricular walls. It 
is, however, now generally agreed that concentric 
hypertrophy of the ventricles has no real existence. 
The appearances which have given origin to the 
term are due, in the,great majority of instances, to 
the occurrence of rigor mortis in the muscle of the 
ventricle, which has caused firm contraction, and 
thus diminution, to almost obliteration, of the cavity. 
If a heart presenting such signs be soaked for some 
hours in warm water a gentle dilatation with the 
finger will restore the ventricle to its normal dimen- 
sions. The left ventricle may simulate concentric 
hypertrophy in some cases of mitral stenosis when 
the disease has developied in early childhood. The 
ventricle has not received its normal blood-contents, 
and development has proceeded disproportionately 
in the right chambers and the left auricle. The 
cavity of the left ventricle has thus been left rela- 
tively small till the time of death. In like manner, 
in congenital stenosis of the pulmonary artery the 
right ventricle, hypertrophied in intra-uterine life, 
may so continue, and its cavity never become dilated 
to the normal extent. The ventricles are much 
more frequently hypertrophied than the auricles, and 
the left ventricle more frequently than the right. 

I. Hypertrophy of the left ventricle. — 
Anatomical Characters. — The whole heart ap- 
pears to be elongated, and the apex-portion of the left 
ventricle especially prolonged. The walls of the 
left ventricle and the inter- ventricular septum are 
thicker and firmer than in the normal : the septum 
may bulge into the right ventricle, diminishing its 
capacity and even producing actual obstruction of 
its conus (Coats). In transverse section the thicken- 
ing and bulging of the septum are very manifest, 
the right ventricular cavity presenting the appear- 
ance of a crescentic appendage to the left chamber. 

iETiOLOGY and Pathology.— Hypertrophy of 
the left ventricle occurs under many different con- 
ditions. 

I. Quain attached considerable importance to 
such nervous causes as prolonged mental excitement 
or strain, and those emotional conditions which 
produce frequent palpitation (see Heart, Functional 
Disorders 01). It is, however, only in a small pro- 
portion of cases that a heart which beats for long 

E eriods at an abnormal rate of rapidity becomes 
ypertrophied. The correct view seems to be that 
for the production of hypertrophy of the left ventricle 
in cases of nervous excitation there must be an addi- 
tional factor besides rapidity— either a thickening of 
the arteries, or a vaso-motor irritation causing con- 
traction of their muscular walls, whereby the intra- 
arterial tension is increased. If the hioM-pressure 
be at or below the normal, the rapidly beating heart 
does not tend to hypertrophy. 

2. Among mechanical or physical causes are all 
those obstructive conditions to be speciaily examined 
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presently. Violent and long-continued athletic or 
other exercises, which notably accelerate the con- 
tractions of the heart, or produce excessive blood- 
pressure, may be mentioned here. It has been 
pointed out that great muscular exertion with the 
arms is specially prone to cause hypertrophy, as in 
the case of hammer-men. Prolonged workine in a 
bent or constrained position is also mentioned as a 
cause. 

In some callings and conditions m which muscular 
effort IS severe, h^ypertrophy of the left ventricle is 
prone to occur — e.g. dwellers in hilly regions, espe- 
cially those accustomed to carry heavy loads (MUn- 
zinger, Allbutt), stonemasons, slaughterers (Leyden). 
In many cases it is probable that the two factors 
just mentioned — nervous excitation and muscular 
overstrain— combine to produce the hypertrophy. 
So may be best explained the signs and symptoms 
in the cases of ‘ irritable heart * of soldiers during 
the American Civil War (Da Costa), those in our 
own Foot Guards who carried heavy accoutrements 
(Myers), and those in the Franco-German war 
(Fraentzel) {ses Exercise) The excitement of a 
soldier’s life co-operates as a cause with the muscular 
effort which may be excessive and either prolonged 
or violent and fitful It is a significant observa- 
tion of Hirsch that there has been a notable increase 
in the proportion of heart-diseases in a community 
at times of great political and social excitement 

3 Diseases of the valvular apparatus — aortic and 
mitral— induce hypertrophy of the left ventncle by 
causing an obstruction to the outflow of blood, or 
an abnormal blood- pressure within the cavity from 
regurgitation {a) Stenosis of the aortic orifice is a 
common cause of hypertrophy of the left ventricle 
The opening is not only narrowed, but is also 
rendered more rigid, and thus increased force is 
necessary to propel the blood Along with the 
valvular lesion there may also be, especially in 
advanced life, a loss of elasticity* and a roughening 
of the inner coat of the aorta from degenerative 
changes — conditions which increase the mechanical 
strain upon the left ventricle \b) Aortic regurgitation 
often induces so great enlargement of the left 
ventricle, from hypertrophy and dilatation, that the 
heart in such cases merits the name cor bovtnum* The 
back-flow of blood increases the intra-ventncular 
pressure, tends to dilate the cavity, and calls forth 
augmented efforts of ventricular contraction In 
some cases of injury and rupture of the aortic valves 
h has been possible approximately to estimate the 
rate of hypertrophy. In two cases, related by 
Stone, of injury to these valves by blows upon the 
chest, assuming that the heart was healthy previous 
to the injury, there must have been an increase in 
weight of nearly an ounce a week during the four 
or five weeks that elapsed before death, (t) Mitral 
regurgitation. Insufficiency of the valve at the 
left auriculo-ventricular orifice of necessity causes 
the left ventricle to be subject to abnormal pressure, 
with the result that it b^omes hypertrophied as 
well as dilated. In pure MUrcU Stenosis^ on the 
other hand, the left ventncle is of normal dimensions 
or IS smaller than the normal. If the left ventricle 
at any post-mortem examination in cases of this 
disease be seen to be hypertrophied, there is some 
superadded cause for 8uchhypertrophy>-e.g. arterio- 
sclerosis, or pericardial adhesions. 

4. A neurysm of the aorta, — There has been much 
difference of opinion on the question whether 
aneurysm of the thoracic aorta is a cause of hyper- 


trophy of the left ventncle. The divergence is 
capable of explanation. When the situation of the 
aneurysm is at the commencement of the aorta, 
where it mvolves the semilunar valves, hypertro^y 
is the rule. When the aneurysm is so situated as 
not to mvolve the valves, hypertrophy is a rare 
exception. This is proved to demonstration by the 
following figures, deduced from the records of the 
London Hospital Of forty-one cases of aneurysm 
of the thoracic aorta in which the valves were not 
imphcated, enlargement of the left ventncle was 
evidenced in only nine instances, and in three of 
these the hypertrophy was record^ as only slight. 
In forty-one cases m which \h.t\rz\veswere invoh/ed, 
hypertrophy and dilatation were manifested m 
thirty-five The writer has seen post mortem many 
cases in which, though a huge aneurysmal sac was 
observed on the thoracic aorta well above the 
valves, the heart was small 

5 Renal disease — Hypertrophy of the left 
ventricle may occur in several forms of renal chsease. 
Of these the ‘ granular contracted kidney ’ is a very 
important cause, the hypertrophy being often of 
the purest type, without dilatation. This change is 
the result of the great increase of blood-tension 
produced by the resistance offered to the blood m 
the small arteries — probably also m the capillanes 
— throughout the whole IxxJy, as well as m the 
kidneys 

6 Pregnancy — It has been shown by many 
observers that the left ventncle tends to become 
hypertrophied and the arterial tension augmented 
during pregnancy. The hypertrophy may continue 
for a considerable portion of the penod of suckhng, 
and then the heart, like the uterus, may undeigo a 
process of involution. According to Duroxtez, the 
ventncle tends, after many pregnancies, to remam 
hypertrophied 

Physical Signs of Hypertrophy of the 
Left Ventricle —In simple hypertrophy (c g 
when occurnng in athletic persons, or in relation 
with chronic renal disease in the earher penods) 
the wall of the chest on inspection may be observed 
in the neighbourhood of the apex to he raised with 
each ventricular systole Pulsation, also, of the 
carotid arteries m the neck may be observed, such 
pulsation being rather prolonged, and not sudden 
(as m aortic regurgitation), unless there be concur- 
rent fever. On fiupation the fingers are lifted by 
the apex, the impulse of which is prolonged and 
heaving. The duration of the heaving impulse is 
in proportion to the degree of hypertrophy. The 
impulse IS often strong enough to move the bed- 
clothes visibly, and even to raise the head of the aus- 
cultator by the impact against the stethoscope. Of 
course a larger portion than usual of the heart’s 
surface impinges against the chest-wall. The out- 
line of the apex-portion of the heart, as obtained 
by percussion^ is acutely triangular, its acute angle 
pointing downwards and to the left. This beccnnes 
oroader and more rounded as dilatation prepon- 
derates over hypertrophy. In simple hypertrophy 
the heaving a]^x may be in the sixth or seventh, 
rarely in the eighth, left intercostal space $ hot In 
dilatauon with hypertrophy the area downwaida 
and towards the left axilla is greatly incieaaad. 
On auscuUatioH the first sound at the apex li Iboiid 
to be dull and prolonged. It is the sound of mns- 
cular contraction that the ear in the gieateit degree 
appreciates, the element of valve-tension Vty g 
muffled by the thick wall the vemtlele. 
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the second right costal cartilage the second sound 
is loudi and may have a ringing character ; it may 
sometimes be the only one of the two normal sounds 
audible. In this situation it is much louder than 
over the second left interspace (the commencement 
of the pulmonary artery) unless the ventricular 
hypertrophy is accompani^ by mitral insufficiency. 
If, with evidence of powerful left ventricle and firm 
arteries, the aortic second sound is not loud, but 
dull and ill-pronounced, there is strong probability 
that the aortic cusps are swollen or thickened from 
disease. In later stages of hj^rtrophy, when the 
muscular tone of the left ventricle is impaired, the 
sounds of tlie heart may have a triple r%thm, re- 
sembling the cantering of a horse — the bruit de galop. 
This is especially observed in the hypertrophy 
associated with renal disease, and in the hyjj^r- 
trophy with dilatation accompanying gastro-hepatic 
derangement 

The radial pulse is felt to be prolonged; the 
artery is firm and resisting, and its coats may be 
thickened. In the hypertrophy resulting from 
muscular overstrain the pulse is large and full, the 
first wave is prolonged, and there is no dicrotism. 
In chronic renal disease, as the arterial coats be- 
come thickened the amplitude of the pulse is mani- 
fested in less degree, the vessel being felt hard, 
resisting, and full between the beats. In some 
cases the fullest force exerted by the finger may fail 
to obliterate the pulse entirely, and on the distal 
side of the point compressed the wall of the artery 
may be felt cylindrical and firm. In the hyper- 
trophy associated with aortic stenosis the pulse is 
somewhat small and gradual both in its rise and 
fall. In that manifested with aortic incompetency 
it is sudden and powerful in its impact against the 
finger, but rapidly receding, so that the artery seems 
empty between the beats— it is the collapsing or 
* water-hammer * pulse. 

Symptoms of Cardiac Hypertrophy. — It 
must not be forgotten that simple hypertrophy may 
exist without producing symptoms which attract the 
attention of the patient, and that there is a natural 
tendency to some degree of cardiac hypertrophy 
with the advance of age. Dyspnoea . — In moderate 
h3rpertrophy without complication, there is usually 
easy and natural breathing when the patient’s body 
and mind are at rest But mental excitement or 
bodily effort at once induces more or less of tempo- 
rary dyspnoea. In some cases the due expansion 
of the lungs may be mechanically impeded by the 
increased volume of the heart In eccentric hyper- 
trophy with dilatation, more especially when the 
right cavities are thus affected, pulmonary congestion 
and oedema are usually present, and then marked 
dyspnoea is a prominent and distressing symptom. 
Cough. — In simple hypertrophy there may be an 
occasional dry, irritating cough, and in young 
plethoric women a wheezing cough may be com- 
plained of. In right-side enlargements, when pul- 

cough is, in roost cases, a very frequent anj[^inful 
addition to the other sources of discomfort to the 

S -tient. Hamoptysis and other hoemorrhages . — 

smoptysis from capillary engorgement is common, 
being generally active and sudden. In hypertrophy 
of the left ventricle there is often active distension, 
and sometimes rupture, of the branches of the 
bronchial arteries. ^ The cerebral arteries are also 
specially liable to give way. Epistaxis may also be 
doe to cardiac enlargement. Palpitation is a 


common symptom in all organic diseases of the 
heart, and is often very marked in cardiac enlarge- 
ments. The least excitement, bodily or mental, 
may induce a greater or less degree of this symptom. 
Especially in hypertrophy with dilatation, most 
distressing parosysms of palpitation are apt to occur 
from time to time. Besides bodily and mental 
excitement, other conditions, such as indigestion, 
flatulence, or an overloaded stomach, readily call 
forth this symptom. When there is much d ilatation, 
the palpitation may be irregular and intermittent, 
and is then more particularly a very alarming 
symptom. It must be remembered, however, that 
palpitation of the heart often occurs in the absence 
of any structural heart-disease. 

The renal and urinary derangements are very 
important. In the hypertrophy of the left ventricle, 
associated with chronic Bright’s disease, there will 
be found the copious excretion of a pale urine of 
low specific gravity. Albumen may be found in 
small quantity, and may sometimes be absent. In 
the hypertrophy associated with gastro-hepatic dis- 
turbance, the urine will be scanty, of high specific 
gravity, often thick with urates, containing much 
urea, and dark with the colouring-matter of the 
urine, of the bile, or of both. 

Certain cerebral symptoms ought to be mentioned 
in connection with the other more direct signs of 
cardiac hypertrophy. A feeling of fulness, or per- 
haps of throbbing, may be felt in the head after 
great muscular exertion or mental excitement. In 
many cases there may be headache, ringing in the 
ears, vertigo, muscse volitantes, and disturbing 
dreams. 

II. Hypertrophy of the right ventricle. — 
The capacity of the right ventricle is generally 
greater than that of the left — according to recent 
researches in the proportions of about seven to six. 
The walls are from one third to one half the thick- 
ness of those of the left. 

In the great majority of cases the right ventricle 
becomes hypertrophied only in association with a 
morbid change in the left, and when such hyper- 
trophy occurs it is nearly always accompanied by 
dilatation. 

The right ventricular wall may be thickened to 
the extent of half an inch or even an inch, instead 
of the normal eighth of an inch ; its greatest thick- 
ness is at its b^e. Thus the wall of the hyper- 
trophied right ventricle may be as thick as that of 
the normal left ventricle. The columnae carnese 
of the right ventricle are even more liable to 
hypertrophy than the wall. In dilatation with 
hypertrophy the columnse cameae become stretched 
and attenuated. The substance of the hypertrophied 
left ventricle can generally be torn with ease, while 
that of the hypertrophied right ventricle is usually 
tough and leathery. 

./Etiology and Pathology.— T he right ven- 
tricle may be observed in a state of simple hyper- 
trophy in — 

1. Congenital anomalies of the heart, — Chief of 
these is stenosis of the pulmonary artery, which in 
the majority of cases results from foetal endocar- 
ditis. The obstruction may be below the valves, 
the conus of the right ventricle being narrowed. 
In ewh case the right ventricle becomes hwer- 
trophied in cons^uence of the obstruction in front, 
and there is no dilatation of the cavity. See Heart, 
Malformations of. 

2. Tn emphysema^ fihresist and consolidated or 
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compressed eonditioni of the lungs ^ the impediment 
to the pulmonary circulation induces hypertrophy 
with dilatation of the right ventricle. 

3. In the subjects of curvature of the spine the 
capacity of the thorax is nearly always diminished ; 
the lungs are emphysematous, and often suffer 
other pathological changes. The two branches of 
the pulmonary artery may be unequal, owing to the 
differences of development of the two lungs. The 
right ventricle is dilated as well as hjqiertrophied. 

4 Endocarditis affecting the tricuspid valve , — 
It IS rarely that endocarditis attacks the valvular 
apparatus of the right side of the heart without 
that of the left side participating in still greater 
degree, except in intra uterine life In some cases 
(and these not very infrequent) the result of endo- 
carditis IS stenosis of the tricuspid orifice, m which 
case the right ventricle tends to hypertrophy, 
probably on account of the co-existing mitral 
stenosis, while the right auricle becomes greatly 
dilated. 

5 The most common cause of hj^rtrophy with 
dilatation of the right ventricle is valvular disease 
of the left side of the heart Whether there be 
mitral stenosis or regurgitation, the consequences 
are hypertrophy of the right ventricle and dilatation 
on account of the persistent overstrain 

Signs and Symptoms of Hypertrophy of 
THE Right Ventricle.— In enlargements of this 
ventricle, inspection may reveal a rounded smooth- 
ness of the epigastrium, with perhaps some bulging 
of the ensiform and lower left costal cartilages The 
praecordial impulse may be seen to be very diffused, 
extending towards the tip of the ensiform cartilage 
Facial lividity is frequently seen ; and jugular pul- 
sation may be observed when there is tncuspid 
regurgitation Palpation over the lower part of the 
Sternum detects an impulse, which feels as if imme- 
diately under the hand, and usually lacks the heav- 
ing character of the impulse of an hypertrophied left 
ventncle Epigastric pulsation is often very pro- 
nounced The liver-pulsation in such cases may 
result either from venous regurgitation or from right 
systolic action exerted through the diaphragm. On 
percussion^ the inferior line of dulness is found to 
extend lower down and farther towards the nght 
than normal, sometimes reaching an inch or more 
beyond the right sternal edge On auscultation, 
the second sound over the pulmonary valves is found 
to be louder than over the aortic The accentua- 
tion of the pulmonary second sound, however, is not 
so marked as in cases of well-compensated stenosis 
or insufficiency at the mitral orifice The aortic 
second sound is weak, and though palpation may 
detect a forcible impulse at the apex of the heart, 
the radial pulse may be felt small and contracted. 
In some cases a triple sound— the bruit de galop — 
may be heard over the right ventricle 

The radial pulse in hypertrophy of the right ven- 
tricle is usually small and resistent There is a 
difficulty in the passage of blood through the pul- 
monary circuit, and the supply to the left chambers 
IS reduced in amount ; moreover, the blood is im- 
perfectly oxygenated and, contammg an undue pro- 
portion of carbon dioxide, it stimulates the vaso- 
motor centre and augments the mtra-artenal 
tension. 

III. Hypertrophy of both ventrlolee.— 
Complications and SEQUELiB.— Simple hyper- 
trophy of the heart may go on tjuietly for a long 
time, just balancing the obstructive influence, and 


riving nse to no other form of disease. But when 
dilatation co-exists with hypertrophy, palpitation, 
dyspnoea, venous congestion, and serous effusions 
are the ordinary results Diseased conditions of 
the artenes may occur simultaneously, or may be 
induced by the long-continued additional stram put 
upon them by an hypertrophied heart. Cerebral 
hsemorrhage often occurs in connection with an 
hypertrophied left ventncle, as in Bnght*s disease ; 
altnough there are always perhaps other factors, 
besides the mere excessive propulsive power of the 
heart, in the production of apoplexy. Pulmonary 
and general congestion and oedema are the usual 
attendants of mitral lesions with nght-side enlarge- 
ments Pulmonary haemorrhagic infarction (the so- 
called ‘ pulmonary apoplexy ’) generally results from 
greatly lowered pressure, due to plugging or other 
cause, in some branch of the pulmonary artery, and 
takes place in connection with nght-heart enlarge- 
ment Sanguineous exudation in the tract of 5 ie 
bronchial mucous membrane may occur in left-heart 
hypertrophy. Persons suffenng from cardiac hyper- 
trophy are apt to be gravely affected by acute febnle 
diseases, because the resultant acceleration of the 
heart’s action increases the embarrassment of the 
organ Hypertrophied cardiac walls are peculiarly 
liable to the fatty degenerative changes descnbed 
elsewhere See Heart, Fatty Degeneration of 

IV. Hypertrophy of the auricles.— Hyper- 
trophy of the nght auncle is scarcely ever met with 
except in association with dilatation of the cavity 
Simple hypertrophy is only possible in the case of 
tncuspid stenosis occumng in infant life. Hyper- 
trophy and dilatation are marked in cases of mitral 
disease, both regurgitant and obstructive The 
hypertrophy is in greater degree in the obstructive 
lesion In both, but especially the latter, the 
auncle may be sufficiently powerful to cause a back- 
flow into the venous channels by its systole, and 
thus a venous pulsation, presystolic m time, in the 
veins of the neck Hypertrophy of the left auncle 
occurs in greatest degree in mitral stenosis The 
wnter found, m a boy of nine, a left auncle varj mg 
in thickness from one eighth to one quarter of an 
inch — i.e the thickness in some parts bemg nearly 
that of the nght ventncle of an adult In some 
cases— in children — the hypertrophied auncle may 
be observed to cause a distinct presystohc pulsation 
in the third left intercostal space at the outer portion 
of the cardiac dulness It has been considered by 
many observers that the earliest and most character- 
istic change in the left auncle m mitral stenosis is 
dilatation. Samway, from a review of the post~ 
mortem records of 70 cases at Guy’s Hospital, found 
that in pronounced mitral stenosis the characteristic 
modification of the left auncle is not dilatation 
but hypertrophy. In the later stages of the disease 
dilatauon occurs, and the muscular wall becomes 
thm An increase of dulness to the left over the 
situation* of the left auncle is often manifested on 
percussion in cases of mitral stenosis. 

V Hypertrophy of the whole heart— This 
IS manifested in the highest degree in cases of com- 
bined aortic and mitral disease ; either when a rheu- 
matic lesion has induced mitml and aortic r^r- 
gitabon comcidently,^ or when the imtial lesion 
has been aortic regurritation, and mitral inadequacy 
has resulted from the abnormal intra-ventncular 
pressure. In mitral disease, however, when the 
aortic valves are intact, the hypeTtro|foy and dilata- 
tion of both ventricles may be very considerable* 
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Differences of opinion have been expressed as to 
the influence df pericardial adhesions va. determining 
hypertrophy of the heart. Pericarditis is a potent 
cause of mpid hypertrophy during the period of 
childhood. A heart presenting signs of almost uni- 
versal pericardial adhesion will be often found to 
evidence a far greater degree of hypertrophy than 
could be ascribed to any co-existing valvular imper- 
fection. When the period of heart-growth has 
ceased, in fully adult life, the enlargement is less 
marked. 

Pathology. — True muscular hypertrophy of the 
heart is compensatory or conservative. The heart 
obeys the law that muscle tends to increase in force 
and in development when an obstacle is imposed to 
its normal working Hypertrophy; and Heart, 
Valves and Orifices of, Diseases of). We have just 
seen what the obstacles are in hypertrophy of the 
different parts of the heart. Some obstacles are 
direct, such as stenoses ; and by hypertrophy 
the heart is enabled to overcome deficient valvular 
action or obstruction to the blood-current, the in- 
creased peripheral resistance of Bright’s disease and 
of emphysema. Other lesions are indirect or rela- 
tive obstacles, particularly valvular incompetence, 
which permits over-filling of the cavities, and 
demands a corresponding increase of vigour in the 
systolic discharge, which leads to hypertrophy. 

Diagnosis. — An extended area of dulness, dis- 
placement of the apex-beat downwards and to the 
left, and a comparatively slow, heaving systolic 
action with augmented force of impulse, are the 
chief diagnostic physical signs of cardiac hyper- 
trophy. In young and thin people the last of these 
signs may seem to be present, but the accompanying 
conditions readily exclude hypertrophy, especially 
the non-extension of the cardiac dulness. An 
emphysematous left lung may mask hypertrophy ; 
and contraction of the lung might suggest its pre- 
sence to a superficial observer. In pericardial 
effusion the triangular shape of the area of dulness, 
with the apex of the triangle upwards, is a distinc- 
tive feature ; there might also be the history of an 
acute disease, with ancinating pain, dyspnoea or 
suffocative sensations, and other symptoms not found 
in mere enlargement of the heart. Pleuritic effusion 
or aneurysm would be still more readily discrimi- 
nated. The differential diagnosis between left-heart 
and right-heart enlargements has been sufficiently 
discussed in speaking of the symptoms and signs. 
Dilatation^ as distinguished from hypertrophy, is 
characterised by the feebleness and diffuseness of the 
praecordial impulse, which may even be quite im- 
perceptible ; and by the general signs and symptoms 
of a feeble circulation. 

Prognosis. — Simple, uncomplicated hyper- 
trophy, as in the youn^j and in athletes, is not in- 
compatible with long life, if the cause be removed 
in time. According to the extent and d^ee of 
complication, whether in the form of valvular lesions 
or co-existent pulmonary disease, the prognosis will 
be unfavourable. When the cardiac change is itself 
producing secondary lesions, as degenerauon of the 
arterial coats, when dilatation is advancing, and 
when there is Bright’s disease, the prognosis be- 
comes very unfavourable. 

Treatment. — Hypertrophy being in itself a 
conservative change, protective from worse results, 
the primary object is to remove, if possible, the 
cau^e of the hypertrophjr. To aim merely at re- 
ducing the hypertrophy, irrespectively of its cause, 
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as by lowering the nutrition, would favour the more 
serious evil of dilatation. All mental and bodily 
exertion which excites the circulation must be 
scrupulously avoided. Alcoholic stimulants should 
be taken sparingly, and no more wine allowed than 
such as may seem to benefit digestion. The diet 
should be carefully selected, nitrogenous food being 
generally necessary, though great care must be ex- 
ercised to avoid excess in this direction. The diges- 
tive organs must be sedulously looked after, not only 
because good nutrition is very important, but also 
because flatulence and dyspepsia directly embarrass 
the heart’s action. Mild saline and aloetic aperients 
with alteratives should be given. Diuretics will be 
necessary if there is a tendency to dropsy, and in all 
cases great attention must be paid to the removal of 
congestion when it affects important organs, and the 
restoration of their functions when affected, more 
especially of the liver and the kidneys. When there 
is great excess of cardiac action, direct cardiac seda- 
tives, as aconite, diluted hydrocyanic acid, conium, 
and perhaps the local application of ice, may be 
called for. When there is dilatation or feebleness 
of the muscular substance along with the hyper- 
trophy, iron and digitalis are the chief remedial 
drugs. A. E. Sansom. 

HEART, Inflammation of Lining Mem- 
brane of. — Synon. : Endocarditis ; Fr. Endo- 
cardite\ Ger. Endocarditis. 

Three forms of endocarditis are commonly de- 
scribed : (i) Simple endocarditis ; (2) Ulcerative, 
or malignant, endocarditis ; and (3) Chronic endo- 
carditis. Only the first two will be discussed here. 
Chronic endocarditis is referred to under the head 
of Heart, Valves and Orifices of. Diseases of, 
p. 663. 

Simple Endocarditis.— .Etiology.— Endo- 
carditis generally occurs in association with acute 
rheumatism and chorea ; less frequently with other 
acute specific febrile diseases, such as scarlet fever, 
pyjemia, and septicsemia — including puerperal fever ; 
more rarely with typhoid fever, variola, measles, 
and tonsillitis. It may be observed in the course of 
pregnancy, and after parturition, in acute and 
chronic Bright’s disease, and in syphilis. Injuries 
of the heart, such as strain or rupture of the valves, 
may also lead to it ; and local endocarditis is fre- 
quently the result of friction of one part of the 
endocardium on another during the cardiac revolu- 
tion, as, for example, by growths from the walls or 
valves. 

The cause of endocarditis is an irritant circulating 
in the blood. In many cases this is known to be 
an organism ; in others it is probably a toxin or 
some other chemical irritant. See p. 652. 

Age is an important predisposing factor in the 
aetiology of acute endocarditis, the occurrence of 
which as a complication of acute rheumatism is cer- 
tainly most frequent in young subjects, and declines 
as age advances. Women are more subject to 
rheumatic endocarditis than men. 

, The localisation of the endocardial inflammation 
app^rs to be determined chieflv by pressure and 
tension, rather than by any peculiarity of the mem- 
brane itself, or of the blood in contact with it. 
Thus the left ventricle is almost the sple seat of the 
disease in the adult, and the right ventricle in the 
foetus ; while endocarditis is rarely seen beyond the 
boundaries of the valves, that is, the parts most 
subjected to strain. In the same way, chronic endo- 
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carditis is usually due to increased pressure within 
the heart, as in chronic Bnght’s disease, and in con- 
ditions that entail prolonged severe strain upon the 
valves during exertion. A similar cause is at work 
in pregnancy 

Anatomical Characters — Inflammation of 
the endocardium affects chiefly the valves and the 
chordae tendmeae, and especially the lines of contact 
or the surfaces of the valves exposed to the force of 
the blood-current The lines or points of contact 
of the valves present smooth, soft, warty projections, 
known as ‘vegetations,* due to the formation of 
smooth thrombi upon small, necrosed, and generally 
swollen, areas of the endocardium. As the process 
advances, the affected areas become more opaque 
and firm, as well as larger When the endocarditis 
has gone thus far, resolution is probably rare The 
most common result is what is known as ‘ chrome 
valvular disease ’ The affected parts are left opaque, 
puckered, and thickened by growth of connective 
tissue As a consequence of these changes, the 
valves may become much altered in size and shape, 
and the ostia contracted and irregular, so that the 
mutual adaptation of the parts is greatly disturbed 
Other results of endocarditis are not uncommon, 
such as adhesions between the neighbouring struc- 
tures, and ossification or calcification of the new 
connective tissue Laceration of the valves, rupture 
of the chordae tendmeae, ulceration, suppuration, 
the detachment of vegetations, and the formation of 
aneurysm are rare events in this variety of the 
disease 

Microscopically, the formation of laminated 
thrombi is the most prominent change These are 
formed on small areas of endocardium believed to 
have undergone necrosis, as their nuclei fail to stain 
In some cases slight exudation may lead to swelling 
of the endocardium, and to the appearance of poly- 
morphonuclear leucocytes at the margin of the 
affected areas 

The ultimate effects of these changes upon the 
'functions of the valves and their appendages are 
described in the article Heart, Valves and Orifices 
of, Diseases of 

Sympioms — The symptoms of endocarditis are 
inseparable from the symptoms of the disease with 
which It IS associated, and the diagnosis of it is 
made almost entirely from the presence of physical 
signs Thus fever probably precedes the advent of 
endocarditis in every case ; and it cannot be said 
that the simple uncomplicated disease in any respect 
affects either the pyrexia or any other element of 
the same Local symptoms are almost equally rare, 
unless the endocarditis leads to senous lesion of the 
cardiac valves As long as these remain sound, and 
the disease is acute and does not involve deeper 
structures, pain in the heart, prsecordial distress, 
syncope, shortness of breath, and other symptoms of 
heart-disease cannot be said to occur at all frequently 
in endocarditis The cardiac contractions are neces- 
sarily increased in frequency ; and palpitation and 
dyspnoea m^ occur on movement It is otherwise 
when the inflammation has lasted so long as to render 
the valves incompetent, or to obstruct the orifices ; 
or when the myocardium is attacked and dilatation 
ensues. The symptoms just enumerated then make 
their appearance In children, rheumatic endo- 
carditis IS peculiarly latent, while dangerously pro- 
gressive or recurrent. See Rheumatism, Acute. 

Physical Signs , — The physical signs of acute en- 
docarditis are— increased extent and frequency, with 
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variable strength, of the visible and palpable impulse ; 
moderate increase m the area of prsecordial dulness, 
and vanous alterations m the cardiac sounds. At 
the beginning of endocarditis, the first sound at the 
(left) apex is frequently heard prolonged and hollow 
or muffled ; and, as the process advances, this altera- 
tion of character may gradually pass into a murmur, 
which is at first indistinct but afterwards well-formed. 
If the aortic valves are affected, the second sound 
may similarly lose its characters, become dull, and 
finally be converted into, or be complicated with, a 
murmur. The most frequent murmur in acute endo- 
carditis IS mitral systolic , aortic murmurs are de- 
cidedly less common ; and mitral prsesystolic mur- 
mur IS very rare. Vanous murmurs, morgamc or 
organic, may also appear and disappear dunog the 
course of the disease 

Complications — Endocarditis is itself always a 
complication of the diseases previously mentioned. 
Myocarditis and pencarditis may be correctly re- 
garded as complications of endocarditis when the 
inflammation begins in the lining membrane of the 
heart According to some authonties, clots may 
form m the heart in endocarditis, and give nse to 
very urgent symptoms {see Heart, Thrombosis of) 
Embolism may arise from detachment of fragments 
of coagula or vegetations Congestion or inflam- 
mation of the lungs and pleurae frequently occurs in 
association with endocarditis, and so may albumin- 
una 

Course, Terminations and SEQUELiE. —The 
course of simple endocarditis vanes with the course 
of the original disease with which it is associated, as 
well as with the complications If acute rheumatism 
be quickly checked, inflammation of the endocar- 
dium will be also arrested , but the two diseases 
may recur together. In a considerable number of 
cases, however, endocarditis results m permanent 
valvular lesions 

Simple endocarditis is very rarely immediately 
fatal, but, being by far the most common cause of 
valvular disease of the heart, it leads indirectly to 
much suffering, and in such cases ultimately to 
death 

Diagnosis — The diagnosis of endocarditis de- 
pends upon the discovery of the development of an 
endocardial drutl, due to structural changes, dunng 
the course of one of the diseases already named. 
From functional murmurs the bruits of valvular 
inflammation may be dis^nosed — first, by their 
locality, which is most frequently the mitral area ; 
secondly, by their time, diastolic or praesystohe mur- 
murs being always structural ; and thirdly, by their 
association with pericardial firiction The special 
characters of functional murmurs are desenbea else- 
where {see Heart, Functional Disorders of). 
Chronic valvular disease may be diagnosed ftom 
acute endocarditis by the presence of cardiac en- 
largement ; of cardiac failure — especially of pain 
and dyspnoea ; of some special forms of valvular 
disease— mitral stenosis, for instance, being very 
rarely an acute lesion , and of visce^ comphea- 
tions. Much more difficult of diagnosis is acute 
endocarditis occurnng in the course of chrmuc 
valvular disease Change m the character of the 
murmur, if this have been previously known, may 
lead to the suspicion of fresh inflammation, but can- 
not positively establish the diagnosis of itsexbtence. 
Acute endocarditis is most frequently overlooked 
when the pnmai^ disease is ^latent* — particulMly 
rheumatism in children. 
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Prognosis. — The immediate prognosis of acute 
endocarditis is generally favourable, and may be 
estimated by the absence of local symptoms. The 
remote prognosis, on the other hand, as regards both 
life and health, is bad, inasmuch as endocarditis 
so frequently ends in chronic valvular disease. A 
feeble, soft, and smooth murmur is more likely to 
disappear than a loud, well-defined bruit. The pro- 
bability of the disappearance of diastolic basic mur- 
murs is very small ; it may be best estimated by the 
absence of the effects produced by aortic incom- 
petence upon the heart and vessels. Murmurs re- 
ferable to endocarditis disappear more often in young 
subjects than in adults. 

Treatment.— -T he treatment of acute endocar- 
ditis has to be discussed under three heads — pre- 
ventive, immediate, and subsequent. 

Preventive treatment , — When a patient is suffer- 
ing from anj disease which may become complicated 
with endocarditis, every means must be adopted to 
prevent its occurrence. Thus, in acute rheumatism 
It is all-important to check at once the intensity of 
the disease by recourse to one or other of the salicyl- 
compounds or other means; for experience shows 
that endocarditis, when it does occur in acute rheu- 
matism, generally makes its appearance within the 
first week. Again, the duration of the primary 
disease must be curtailed if possible, inasmuch as 
endocarditis, although it generally appears early, 
may possibly occur at any period or the disease. 
Another point of equal importance in the prevention 
of endocarditis is diminution of the cardiac activity. 
We have seen that the pressure within the heart is 
an important factor in the causation of endocarditis ; 
and this pressure must be reduced by diminishing 
the work to be done by the heart without lowering 
the cardiac power. Rest in the recumbent posture 
must therefore be enforced — an end which, except 
in children, is usually already secured by the pre- 
sence of acute rheumatism of the joints. Excite- 
ment of every kind has to be strictly interdicted. 
The personal comfort of the patient must be zea- 
lously attended to, and pain relieved, so that 
restlessness and irritability may be avoided ; and 
for this purpose carefiilly selected anodynes may be 
necessary. Stimulants must, if possible, be avoided ; 
the bowels be regularly and fully moved ; and the 
skin be kept moist. 

Treatment during an attack , — When endocarditis 
has actually made its appearance, the various means 
just insisted upon must be in no way relaxed. Rest, 
mental as well as physical, is still of the first impor- 
tance. The medianal treatment of the original 
disease — especially of acute rheumatism — must be 
persevered m. Local applications to the praecordia, 
such as poultices or leeching in cases of sthenic 
inflammation, are often of great service. The ad- 
ministration of stimulants require the greatest 
care; excitement of the heart, on the one hand, 
being avoided, and, on the other hand, digitalis, 
ammonia, or alcohol being employed if symptoms 
of cardiac distress supervene. 

Treatment after an attack , — ^When the primary 
disease has sul^ded, and convalescence com- 
menced, the physician must not forget the state of 
the endocardium which is still the seat of active 
changes directed to the repair of the damped 
valves. Instead of urging the patient to sit up and 
walk about we must recommend a very gradual re- 
turn to exercise, and the most jealous avoidance of 
actual exertion. There can be no question tiiat, at 


this stage, rest for several weeks is of more impor- 
tance than medicinal treatment. At the same time 
various tonic and other remedies should be em- 
ployed. 

Uioeratlve Endocarditis.— Synon. : Malig- 
nant Endocarditis ; Diphtheritic Endocarditis ; Fr, 
Endocardite Ulc^reusei Ger. Infectiose^ Maligne 
Endocarditis, This form of endocarditis is invari- 
ably due to infection by pathogenic bacteria. 

i®TiOLOGY. — Ulcerative endocarditis occurs most 
frequently between the ages of twenty and forty, 
but is not uncommon in children. It is more often 
observed in females than in males. Previous val- 
vular disease predisposes to it, and consequently 
the left side of the heart is more frequently affected 
than the right. 

The primary lesion, through which the micro- 
organisms enter the blood-stream, may be so slight 
as to escape observation ; it may be situated in any 
portion of the alimentary, respiratory, or genito- 
urinary tracts, or may be a wound of the skin. 

In many instances the endocarditis is but one 
feature of a general septic or pysemic condition, and 
may then be associate with and dependent upon 
puerperal thrombosis, appendicitis, pylephlebitis, 
acute osteomyelitis, otitis media, meningitis, gonor- 
rheea, lobar pneumonia, or other acute specific 
disease. 

Bacteriology.— It is only reasonable to sup- 
pose that any of the pathogenic bacteria are capable 
of producing this disease, and in point of fact no 
less than twelve different micro-organisms have 
been recorded as associated causally with cases of 
infective endocarditis. An analysis of cases, how- 
ever, shows that the most important in point of 
frequency are the Streptococcus pyogenes longus, 
the Staphylococcus aureus, the Diplococcus pneu- 
moniae, and the Gonococcus; while the Bacillus 
tuberculosis, Pneumo-bacillus, Bacillus pyocyaneus, 
and Bacillus typhosus are also occasionally the 
responsible agents. 

Pathology.— In infective, as in simple, endo- ‘ 
carditis the pathological changes are limited at 
first to the endocardium on the margins of the 
valves at the seats of maximum contact during 
closure. The endothelial and subendothelial layers 
at these points are invaded by micro-organisms, 
which may be derived from the blood in the cardiac 
cavities themselves, or from the small blood-vessels 
of a pre-existing valvular lesion. The affected cells 
undergo necrotic changes, and over the necrosed 
area a thrombus is deposited, consisting primarily 
of a layer of blood-platelets, but soon converted 
into a ‘vegetation,’ ty the addition of leucoqdes 
and fibrin. Active proliferation of the cells of the 
subendothelial layer now takes place, leucocytes 
from adjacent blood-vessels infiltrate both necrosed 
tissue and thrombus, and if the effort at repair is 
effective the vegetation is gradually replaced by 
granulation-tissue, and finally converted into fibrous 
tissue. On the other hand, this cellular infiltration 
may result in the formation of minute abscesses in 
the substance of the vegetation, or, if the necrosis 
is the more active process, erosion and ulceration 
ensue, followed by perforation or complete disinte- 
gration of portions of the valve ; and the resulting 
fragments of degenerated tissue, perhaps conveying 
micro-organisms, are thrown into the blood-stream 
to give rise to multiple emboli in distant parts of 
the body. 

Anatomical Characters.— The appearances 
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in malignant endocarditis are so far variable as to 
suggest their grouping into two types of the disease 
— the ulcerative and the vegetative 

In the ulcerative form, the endocardium presents 
small areas where the proper tissue has disappeared, 
leaving behind it shallow ragged erosions. This 
change occurs most frequently in connection with 
the mitral valves and opening, including the auricu- 
lar aspect of the curtains and the line of attachment 
of the valves — particularly the two commissures of 
the segments and the antenor aspect of the antenor 
segment , also the aortic cusps ; parts of the septum 
and general endocardial surface ; and the papillary 
muscles and chordae tendineae. The endocardium 
of the right ventricle is relatively more frequently 
involved in malignant than in simple endocarditis 

The earliest stage of the morbid process may 
sometimes be observed as small yellowish opacities 
of the endocardium. But as a rule the surface is 
found already eroded, presenting a small, irregular, 
oval, circular, or linear ulcer , its ragged grey base 
covered with a loose friable thrombus; its edges 
fringed with vegetations, swollen, indurated, and 
undermined Such an ulcer increases but slowly in 
area, but it readily advances into the depth of the 
tissue A vanety of secondary changes may then 
occur — acute valvular aneurysm, complete perfora- 
tion of the valves, abundant vegetative or fungating 
growths, and suppuration, which ends in acute car- 
diac aneurysm or in complete perforation of the 
parietes 

The vegetative form of malignant endocarditis is 
readily recognised post mortem by a prominent and 
possibly extensive growth of polypoidal vegetations, 
in connection usually with the aunculo-ventncular 
opening, the neighbounng surface of the left auncle, 
and the auricular aspect of the mitral segments. 
Less frequently the aortic valves are involved In 
either situation the vegetations form a large mass of 
soft growth, almost choking the mitral or aortic 
opening, while portions of it must have floated and 
waved in the blood-current, and by their contact or 
impact dunng the cardiac movements have injured 
the neighbouring or opposed surfaces of the endocar- 
dium, there setting up fresh disease of the same 
kind The surfaces of these vegetations are some- 
times calcified 

In both forms of malignant endocarditis it is 
obvious that dunng life portions of the diseased en- 
docardium and thrombi, as well as their fluid pro- 
ducts, whether on a small or on a large scale, must 
have been readily detached or washed off, and earned 
as emboli into other parts of the circulation 

In addition to the lesions just desenbed, the heart 
may present a variety of morbid changes It is in 
at least 75 per cent, of cases (Sansom) the scat of 
chrome valvular disease and associated enlargement, 
sometimes of congenital malformation. The myo- 
cardium may be swollen and in a state of granular 
degeneration like other visceral structures ; or it 
presents a number of small embohe, haemorrhagic, 
inflamed, or fattily degenerated areas. Pcncarditis 
IS sometimes associated 

Embolism is one of the essential accompamments 
of ulcerative endocarditis. It occurs most often 
in the spleen, kidnej^, and heart, but may be almost 
universal. In the vegetative form of the disease 
the emboli may be so large as to be arrested even in 
the abdominal aorta ; the tibial, brachial, and other 
vessels of the limbs are often occluded, as well as 
the splenic, renal, mesenteric, cerebral, and a 


vanety of artenes in other parts of the body* In 
the purely ulcerative ^e of the disease the emboh 
are much smaller, and their effects are only recog- 
nised post mortem by infarcts in vanous conditions 
of change. These secondary foci often proceed to 
abscess-formation— suppurative memngitis is frurly 
common. The skin and mucous membranes, the 
serous membranes, the vessel-waUs, and the retina 
are also favourite seats of nunute embolism and 
haemorrhage The lungs are specially affected in 
some cases * pulmonary embolism and infarction ac- 
company ulcerative endocarditis of the right cham- 
bers, m other instances acute pneumonia appears 
to be the jpnmary lesion, m which the endoi^khtis 
of the left chambers of the heart has originated. 
The local effects of infective embolism occur very 
extensively in ulcerative endocarditis, namely, 
haemorrhage, softening, and acute aneurysm ending 
m fatal rupture. See Embolism. 

Symptoms — In its chmeal characters malignant 
endocarditis is either (a) an acute, severe, and fatal 
malady with markedly tjqihoidal features ; or (^) a 
disease of sub^acute, possibly chronic, course, pysemic 
in character, occasionally ending in recovery. These 
two forms call for separate descnption 

{a) Acute Typhoidai Malignant Endocar- 
ditis — In this vanety of the disease, the patient is 
seized with a ngor when apparently m good health, 
or dunng convalescence from an acute illness— par- 
ticularly rheumatism , in other instances the invasion 
IS more gradual Pyrexia and the other phenomena 
of severe fever are quickly developed, and the 
patient complains of malaise, debihty, and cardiac 
distress , but for the first two days die medical at- 
tendant probably fails to make a complete diagnosis. 
By the end of this time, the patient’s condition 
having become steadily worse, the cardiac sounds are 
found to be impure , they shortly become mur- 
munsh; and probably on the next day an endo- 
cardial murmur is developed, systohe or diastolic, 
still changeful in its characters The general sym- 
ptoms now begin to assume a typhoid type. The 
patient hes helplessly on his back , the temperature 
rises to 104° ; the tongue, at first furred, becomes 
dry and brown , sordes form ; the respiration be- 
comes burned, possibly with thoraac pains and 
haemorrhagic sputa ; and somnolence sets in, broken 
by low muttenng dehnum, jactitation, and sub- 
s^tus The spleen is enlarged and tender, suggest- 
ing infarction The bowels may be relaxed. The 
skin is visited by heavy sweats, and may become 
covered with a peculiar petechial erupbon. The 
unne, passed naturally or mconbnently, or with- 
drawn with the catheter, is found to contam blood, 
albumen, and occasionally micro-organisms. The 
ophthalmoscope reveals rebnal and other mtra-ocular 
hstmorrhages Bleeding takes place from the bo^eL 
Less frequent symptoms are parotitis, arthnbs, pen- 
carditis, and jaunmee. Memngitis, associated with 
headache and dehnum, and enchng m coma, is mmre 
common, and gives a new or different aspect to the 
case. 

Malignant endocarditis of this severe tjipe maybe 
said always to terminate in death after a action of 
less than fourteen days ; it has been known to end 
fatally in two days. The course which the disease 
pursues is one of steadily increasing gravity, broken 
only by ec^ually ominous compheauons in the form 
of memng^bs, hsemorrhages, or sudden paralysis re- 
ferable to cerebral hRmorrhage. Very rarely the 
disease passes into the subacute or dmmic form* 
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The pyrexia belongs to the continued type, the 
maximum rise being 104° or 105® F., with a daily 
remission of about one degree. In some instances 
it may not exceed ioi®,^r may even keep close to 
normal. With the fever may be associated repeated 
rigors, followed by increased prostration and stupor. 
The ^ysical signs connected with the heart nave 
already been referred to. The endocardial murmur 
is usuallji^ systolic and mitral. It develops under 
observation, changes in loudness and quality day 
by day, and may be reinforced by a second murmur 
over another part of the prsecordia. If traced to the 
right side of the heart, it is of special significance. 
Occasionally the murmur is absent, suggesting a 
parietal lesion. The radial pulse presents all the 
characters of the typhoid state with increasing 
prostration, rather than those of any particular form 
of valvular disease. The so-called cutaneous ‘erup- 
tion’ consists of fine reddish spots, each with a 
paler centre representing the seat of a minute em- 
tx)lus. The signs of pleurisy, pulmonary infarction 
or gangrene, or even of pyo-pneumothorax, are 
sometimes to be determined. 

{d) Subacute and Chronic Malignant En- 
docarditis.— This variety of the disease bears but 
little superficial resemblance in its clinical characters 
to the severe form just described. Its general 
features are those of subacute or chronic cardiac dis- 
ease accompanied by pyrexia and multiple em- 
bolism. Heart-disease is the central fact, to which 
are superadded the phenomena of general infection. 
There is no prostration until the last ; no typhoidal 
aspect. The patient is ansemic, sallow, poorly, and 
he wastes steadily ; but he sits up in b^, reads, en- 
gages in conversation intelligently and cheerfully, 
and may even resent strict treatment. The physical 
signs connected with the heart consist mainly of a 
well-developed endocardial murmur, possibly refer- 
able to a previous valvular lesion, but changing its 
characters from time to time under observation. It 
is usually systolic and mitral ; occasionally aortic 
systolic or diastolic, or mitral prjesystolic ; and it 
may be suddenly altered or complicated by the 
development of a fresh lesion in the heart, such as 
rupture or perforation. The pulse varies greatly. 

The type of pyrexia in fully developed cases of 
malignant endocarditis of subacute course is markedly 
remittent, or even intermittent. Three, four, or 
even six d^ees F. of a rise and fall (between 98° 
and 102° to 104®) may be recorded daily for weeks 
on end. In other instances the disturbance of tem- 
perature takes the form of irr^ular bouts of pyrexia 
complicating the downward course of a severe case 
of valvular disease. Some patients suffer from 
repeated rigors, unexpected and irregular, followed 
by profuse sweats and prostration. 

The other phenomena of general infection are 
mainly significant of embolism — pain and the proper 
physical signs of infarction of the spleen and lungs, 
blood in the urine, loss of pulsation in the artenes 
of the limbs, the development of acute aneurysm 
with subsequent rupture, and even gangrene of the 
extremities. This element of the disease gives it a 
peculiarly uncertain and protean character, its course 
being, for instance, suddenly interrupt^ by the 
development of severe haemorrhage into the peri- 
toneal cavity, or possibly into the brain, widi para- 
lysis and coma ending in rapid death. 

The duration of this disease is almost indefinite. 
It has extended from six or eight to twelve or 
rixteen weeks — in one case eighteen months. The , 


progress is very striking. The patient steadily 
but almost imperceptibly loses strength, flesh, and 
colour. With very few exceptions, the disease 
terminates in death, and such patients as have 
recovered have been left with permanent heart- 
disease. 

Diagnosis. —The acute form has to be diagnosed 
from typhoid fever, acute tuberculosis, and other 
infective diseases belonging to the same type. The 
diagnosis usually turns on its association with some 
primary disease, and on the result of a physical 
examination of the heart and the correct interpreta- 
tion of any murmur that may be discovered. When 
no murmur is developed, ulcerative endocarditis 
may escape recognition. Repeated rigors, the type 
of pyrexia, the character of the spots, and the 
occurrence of retinal haemorrhages will further serve 
to exclude typhoid fever and tuberculosis. When 
delirium and other cerebral symptoms are urgent, 
ulcerative endocarditis has been mistaken for ‘ cere- 
bral rheumatism ’ and simple meningitis. 

The subacute and chronic forms are specially 
liable to be confounded with a number of diseases 
which present a similar type of pyrexia, particularly 
the many pathological conditions which underlie 
obscure persistent pyrexia, such as latent tubercu- 
losis ; lymphadenoma ; chronic suppuration in con- 
nection with the liver, prostate, bowel, kidney, in- 
ternal ear, lymphatic glands, and connective tissues ; 
and also syphilis. The existence and changeful 
character of the murmur, the sudden embolisms, and 
the absence of other local signs, all indicate the 
cardiac seat of the disease. From malaria it can 
be distinguished by the history, by the absence of 
periodicity in the rigors and fever, as well as by the 
cardiac murmur. 

Some of the gravest complications of this form 
may, for a moment, be misleading, such as violent 
headache ending in coma, referable to the develop- 
ment and rupture of embolic intracranial aneurysm. 
Experience teaches us to be prepared for every 
possible variety of symptom in a disease of which a 
striking feature is visceral embolism. 

The examination of blood taken during life is 
frequently of assistance in diagnosis, by showing the 
presence of micro-organisms. Great care must be 
exercised in sterilising the skin, instruments, &c., 
and as the bacteria are never present in large 
numbers in the peripheral circulation, several cubic 
centimetres of blood should be collected and many 
cultivations prepared. It may be necessary to with- 
draw the blood from a vein by means of a sterile 
syringe, especially in cases of suspected gonococcic 
infection, when the blood should be mixed with 
melted agar-agar (cooled down to about 40® C.) 
and plate-preparations poured from the mixture, 
before leaving the bedside. 

Prognosis. — The prognosis was formerly hope- 
less. Almost the only chance of recovery lies in 
the efficacy of the anti-toxin treatment described 
below. 

Treatment. — The gravity of acute ulcerative 
endocarditis impresses on us the importance of pre- 
ventive treatment. Dr, Sansom urges the necessity 
of protecting the subjects of chronic valvular lesions 
against zymotic diseases, and of attending to the 
treatmeftt of suppuration with special care. In 
some instances the primary disease or source of 
infection can be dealt with remedially, and th6 
attempt should always be made to do so. The 
mouth, for example, should be cleansed several 
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times daily ; and it is an absolute rule of practice to 
secure at least one complete evacuation of the 
bowels in twenty*four hours. 

The most useful and by far the most promising 
method of treatment for ulcerative endocarditis 
consists in serum-mjections {set Antitoxins ; and 
Serum-Therapeutics) A serum indicated by 
the results of bacteriological investigation of the 
blood should be administered freely until its anti- 
toxic action has been proved or disproved ; and in 
the latter event other serums, or even other brands 
of the same serum, should be tried 

Many drugs have been given in this disease, 
unhappily with little benefit, including mercurials, 
quinine and other antipyretics, and the essential 
oils of eucalyptus, turpentine, and their allies In 
a few instances of the acute form success appears to 
have followed the use of sodium sulphocarbolate 
(30-grain doses four times a day), and quinine 
(15-grain doses three times a day with a free 
allowance of alcohol) 

The case must be managed on the general prin- 
ciples applicable to all acute specific fevers The 
best possible nursing, abundance of food, and a 
sufficient supply of stimulants will be provided 
Fresh air is essential If the disease be traced to 
defective sanitation, it may be advisable to take the 
risk involved in changing the room, or even the 
house, in which the patient is lying Indeed, in 
every case it is advisable to move the patient from 
the room in which he has been ill for some time 
J Mitchell Bruce 

HEART, Inflammation of Walls of — 
Synon Myocarditis ; Carditis ; Fr Myocardtte , 
Ger Myocarditis 

This disease may be either acute or chronic , but 
the latter form, which is attended by the formation 
of fibrous tissue in the myocardium, is descnbed 
under the head of Heart, Fibroid Disease of 

Suppurative Inflammation —Abscess of the 
heart has been most frequently observed in cases of 
pyaemia following acute necrosis of bone or diffuse 
periostitis , less frequently after phlebitis, chronic 
or acute arthritis, urethral stricture, chronic abscess, 
and cancerous ulceration It occurs most frequently 
m cases following injury to a bone ora joint m boys 
In older subjects it has generally been associated 
with pyaemia secondary to one or other of the diseases 
just mentioned The pyogenic organisms may 
reach the myocardium by way of the coronary ves- 
sels or directly from an infective ulcer in the endo- 
cardium 

Anatomical Characters — The leftventricle — 
towards the base and in the papillary muscles — is 
most commonly affected Pericarditis co-exists m 
the great majority of cases, and very frequently 
endocardial inflammation as well Pytemic foci are 
generally multiple, and vary in size from a pea to a 
pin’s head They appear at first as small, slightly 
elevated, yellowish or buff-coloured softened patches, 
projecting either on the external or on the internal 
surface of the heart, and covered with inflammatory 
deposit On section, these patches either present 
an appearance of diffused ydlowish softening, or 
contain one or more collections of dark dirty pun- 
form matter, with ragged ill-defined boundaries, as 
if formed by destruction of the discoloured pssue 
around When due to extension from an endo- 
cardial ulcer there may be a single abscess, often of 
larger size than those just described. 


Microscopically examined, the yellowish patches 
prove to be portions of the myocardium which are 
infiltrated with pus and consist of necrosed or de- 
generated muscular tissue Mid vanous bactena The 
several stages of the pyaemic process have been found 
side by side in some cases ; and infective emboh have 
been discovered in the branches of the coronary 
arteries, where they served as the foci of the abs- 
cesses. The walls of the heart are sometimes in a 
condition of softening throughout Abscess of the 
heart occasionally bursts , and the contents make 
their way either into the left ventricle — producing 
cardiac thrombosis and aneurysm, and perhaps 
giving nse to further embolism and pyaemic disease 
— or into the pericardial sac 

Symptoms — Whatever the symptoms of pysemic 
abscess of the heart may be, they are obscured by 
the general symptoms of the primary disease, and 
by the local symptoms and signs of pericarditis. 
Thus, the patients are descnbed as presenting a 
febnle, typhoid, or pyaemic appearance, an anxious 
look, dyspnoea, ana praecordial pains, and pen- 
cardial friction has generally been discovered over the 
heart. Rigors have been observed in some cases ; 
and a peculiar pustular eruption on the skin in other 
cases Delinum probably occurs more frequently 
than in ordinary cases of pyaemia, but may be re- 
ferable to the accompanying pencarditis The phy- 
steal signs found in these cases are chiefly those of 
acute pericarditis Sometimes an endocardial bel- 
lows-murmur may be heard, due either to valvular 
lesion, or to the formation of an acute aneurysm of 
the cardiac wall 

The majority of cases of abscess of the heart prove 
fatal by asthenia , but the other terminations of 
abscess mentioned above will be attended by their 
respective symptoms, and the possibility of sudden 
death is especially to be noted 

Parenchymatous Inflammation. — This 
term is used to designate a form of acute myocardi- 
tis associated with acute endocarditis and pericardi- 
tis, and depending upon the same causes, the most 
frequent being acute rheumatism In a small pro- 
portion of cases, rheumatic myocarditis appiears to 
occur independently of inflammation of the lining or 
of the covenng membrane It has been observed 
most frequently m males, and before the twenty- 
fifth year of life. Exposure to cold, se\ ere exertion, 
and local injury are mentioned among exciting 
causes, but with questionable correctness 

Anatomical Characters —The ordinary form 
of the disease is charactensed by the appearance of 
leucocytes between the muscular fibres of the heart. 
In one class of cases the inflammation is moderate 
in intensity and confined to one or more layers of 
muscle underlying the endocardium or the pericar- 
dium, which IS also inflamed , in another class of 
cases the inflammation is more diffuse, affecting the 
muscular walls generally. 

The myocardium, as it is seen through its inflamed 
covering, appears of a mottled opaque huffy colour, 
and is somewhat swollen and softened. The micro- 
scopical characters consist chiefly in the appearance 
of micro-organisms, leucocytes, and inflammatory 
effusion in the pen-vascular intermuscular connectiTe 
tissue ; swelling, opacity, coagulation-necrosis, rup- 
ture and fiitty degeneration of the muscular fibres % 
and the ordinary inflammatory changes of the vessels 
of the part. Bwond this stage, unless the case 
prove fatal, the mfiused form cl myocarditis passes 
into a ch^nic condition ; and it ends either in 
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iibroid disease with a moderate amount of atrophy, 
by development of the inflammatory products and 
compression of the affected fibres ; in fatty d^en- 
eration ; in caldficationf or in cardiac aneurysm. 

In all forms of interstitial myocarditis the left 
ventricle is most frequently the seat of inflamma- 
tion. 

Symptoms. — The principal symptoms of acute 
rheumatic myocarditis are restlessness and urgent 
dyspnoea ; severe pain and distress referred to the 
prsecordia ; and palpitation, which gradually passes 
into irregularity and gready increased frequency, 
and finally into complete cardiac failure. The pulse 
corresponds. The countenance is anxious, and 
either pale or cyanosed. The mind is fearful and 
distressed at first ; and delirium frequently super- 
venes before .death, especially in young subjects. 
Vomiting is not uncommon. physical signs 3.1^ 
generally associated with those of endo- and peri- 
carditis. When uncomplicated, they may be de- 
scribed as consisting of violence of the cardiac 
impulse at first, which rapidly loses in strength and 
regularity while it increases in frequency ; increased 
area of praecordial dulness ; and short sharp sounds, 
afterwards becoming duller and more feeble. When 
these symptoms and signs make their appearance, 
they generally run their course rapidly, and end in 
death. In a small number of cases they as rapidly 
disappear. 

Complications. — The complications of acute 
myocarditis have already been sufficiently indicated, 
including, first, aetiologically, pericarditis, endocar- 
ditis, acute rheumatism, and other causes of these 
forms of inflammation ; and secondly, pathologically, 
rupture of the cardiac walls or valves, acute cardiac 
thrombosis, aneurysm, hsemato-pericardium, embo- 
lism, and septicaemia. 

Course and Terminations. — The course of 
acute interstitial myocarditis, as already stated, is 
enerally rapid, extending from a few hours to eight 
ays in different cases. Death occurs, in the great 
majority of cases, from the effects of cardiac failure, 
if the inflammation be extensive or proceed to sup- 
puration. The formation of acute aneurysm by in- 
ternal rupture, the production of pericarditis by 
external rupture, and other complications will 
variously modify the progress and termination of 
cardiac abscess. Simultaneous rupture both exter- 
nally and internally causes sudden death. 

Diagnosis. — The diagnosis of acute myocarditis 
is extremely difficult. Occurring in connection with 
acute rheumatism, it has to be distinguished from 
endo- and peri-carditis. The absence of murmur 
and of the characteristic signs of pericarditis, along 
with symptoms of cardiac failure and severe local 
phenomena, such as pain, distress, dyspnoea, and 
finally collapse, should generally serve to establish 
the diagnosis of inflammation of the walls of the 
heart. It cannot be said that cardiac abscess has 
ever yet been diagnosed j but the careful considera- 
tion of all the points in the case, including the sud- 
den development of a murmur indicative of rupture 
of a portion of the wall, or of a valve, may hereafter 
ensure greater success. In the event of the develop- 
ment of the last-named sign, and of septicaemia or 
embolism, cardiac suppuration would have to be 
carefully diagnosed from ulcerative endocarditis, 
with which it is often associated. In children, the 
delirium of acute myocarditis has to be distingui^ed 
from that of acute meningeal inflammation, an object 
which may be effected by the careful observation 
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of the signs and symptoms connected with the 
heart. 

The diagnosis of pysemic abscess must largely 
depend on the discovery of some source of ii^ec- 
tion. 

Prognosis. — The prognosis of myocarditis, when 
it is either so extensive or so intense as to give rise 
to unequivocal symptoms, is extremely unfavourable. 

Treatment. — The two principal indications of 
treatment in acute inflammation of the substance of 
the heart are to rest and sustain that organ, and to 
relieve the pain and distress. Local anodynes, 
especially in the form of the preparations of bella- 
donna and poultices, and stimulating counter-irri- 
tants, such as mustard poultices, wUl conduce to 
fulfil the second indication. Such relief is essential, 
if rest is to be secured. The patient must be spared 
the very smallest exertion. Food must be given in 
small quantities, and be easily digestible and highly 
nutritious ; the bowels must be kept open ; and the 
flow of urine should be as free as possible. Alcoholic 
stimulants will be urgently called for, but must be 
employed with great discrimination; and palpita- 
tion, as much as weakness of the impulse, is to be 
regarded as an indication of the necessity for these. 
At the same time, digitalis, ammonia, and other 
cardiac stimulants should be given cautiously, so as 
to sustain the cardiac action. 

J. Mitchell Bruce. 

HEART, Malformations of.— Synon. ; Con- 
genital heart-disease ; Morbus Caeruleus ; Fr. Affec- 
tions conginitales du Cceur; Ger. Missbildungen 
des Herzens ; Angeborenen Herzkrankheiten, 

Definition.— Defects in the structure of the 
heart due to arrest or perversion of the normal pro- 
cess of development. 

Development of the Heart. — The heart 
develops from a single tube, formed by the fusion 
of the two original symmetrically placed blood- 
vessels, found in the early developing embryo. 
This tube receives at its hinder end the two large 
omphalo-meseraic veins, and terminates anteriorly 
in the aortic bulb, which divides into two branches, 
the two primitive aortse. The originally straight 
tube soon becomes bent upon itself in the form of a 
U, so that the portion into which the veins enter is 
brought into apposition to the origin of the aortse. 
Constrictions appear in the tube, partially dividing 
it into four compartments — the hindmost, into which 
the veins enter, being the sinus venosus, the next 
the auricular portion, the third the ventricular 
cavity, and the fourth the aortic bulb. The auricular 
and ventricular portions enlarge, but are not in their 
early stages complete cavities, the interior being 
occujued by a spK)nge-work of muscular fibres, some 
of which ultimately disappear, while others take p>art 
in the formation of the septa or persist as columnse 
camese and musculi p>apillares. In order that the 
double circulation of mammalian animals may be 
established, it is necessary that the single tube should 
be divided longitudinally into a double series of 
chambers. The process by which this is brought 
about is somewhat complicated. The orifice leading 
from the auricular into the ventricular cavity be- 
comes elongated into the form of a slit : two out- 
growths from the heart-wall appear, situated one on 
each side of this slit about the middle of its length, 
and these meet and fuse with one another, thus 
dividing the orifice into two sep)arate channels. A 
similar out-growth takes place from the hinder 
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(upper*) part of the auricular cavity; and this, 
growing forwards (downwards) as a septum, meets 
the partition formed in the auriculo-ventncular 
onfice and fuses with it. In the same way a parti- 
tion grows backwards (upwards) from the apex of 
the ventricular cavity and coalesces with the others 
near their point of fusion In like manner, by 
means of longitudinal ridges which anse along the 
walls and ultimately fuse together, the single aortic 
bulb is divided mto two vessels, the aorta and the 
pulmonary artery, the line of division becoming, by 
torsion of the tube, somewhat spiral, so that the 
pulmonary artery which is connected with the right 
ventricle below crosses the aorta to he on its left 
side above. This last septum coalesces with the 
others at its hinder (lower) end, sending a short 
prolongation forwards (downwards) to meet and 
complete the ventricular partition. The formation 
of the foramen ovale in the auricular septum is a 
secondary process a number of small holes appear 
in the septum and coalesce so as to form a single 
channel An endocardial fold grows over this aper- 
ture and at first acts as a valve subsequently it 
becomes attached along the margin of the foramen 
and entirely closes it after the birth of the child 
The ductus artenosus — the communication between 
the aorta and the pulmonary artery — becomes obli- 
terated before the end of the third week of extra- 
uterine life. 

Varieties of Maiformation.— Defects may 
occur in the formation of any of the septa above 
mentioned, or in the development of the valves at 
the orifices of the great vessels. These vessels are 
occasionally transposed, so that each communicates 
with the opposite ventricle to that with which it is 
normally connected The foetal channels — the fora- 
men ovale and the ductus arteriosus — may also fail 
to close, as they normally do, after birth It is to 
be remarked that this last class of defects cannot 
rightly be described as congenital, since the failure 
in development occurs after the child is born. In 
the majority of cases several malformations co-exist 
in affected hearts, one abnormality counteracting 
to some extent the disturbance in the circulation 
brought about by the other. 

A Defects in the Primary Septa • 

I. In rare cases absence of all the septa is met 
with, and the heart remains a single tube divided 
into auricle, ventricle, and aortic bulb The con- 
dition produced is similar to that normally existing 
in fishes 

2 Absence or Defect of the Ventricular Septum, 
Complete absence of the septum between the 
ventricles is occasionally found, the heart possessing 
two auricles and one ventricle, as in the frog Par- 
tial absence of this septum is not uncommon, the 
most usual seat of the defect being the portion sepa- 
rating the upper parts of the ventricles— the so-called 
* undefended space.* In the hearts of children, and 
less easily in those of adults, it may be seen that 
this portion of the septum is thin and membranous, 
not being strengthened by muscular fibres, as is the 
rest of the partition Occasionally the weakness of 
this part of the septum is shown by the formation of 
an ‘aneurysm of the undefended space,* projecting 
into the cavity of one of the ventncles. Rarely 
other parts of the septum may be abseqt, allowing 

• Ths expressions * forwards ' and ‘ backwards * refer to the 
posmon of the original cardiac tube which lies longitudinally 
in the embryo • the words in brackets express the relations 
existing in the fully formed heart in the upright position 


communication between the two ventncles. If the 
extreme upper portion of this septum be wanting, a 
passage may even be left open between the ongks 
of the aorta and the pulmonary artery. 

3. Defects in the Auricular Septum {apart from 
patency of the foramen ovale) are occasionally met 
with. The commonest situation of such defect is 
the antenor (lower) portion of the septum, which is 
formed last, and normally fuses with the septum of 
the aunculo-ventncular onfice. 

4. Defects in the Septum of the Aortic Bulb — 
Complete absence of the arterial septum may be 
found in connection with defect in the ventncular 
partition. The more common malformations are 
caused by irregularities m its position. Thus the 
lumen of the pulmonary artery may be so far en- 
croached upon as to leave this vessel very narrow 
{stenosis) or quite impervious {atresia), the aorta 
being consequently much larger than usual, and 
connected in many cases with both ventncles. 
Conversely, but much more rarely, the aorta may be 
narrow or obliterated and the pulmonary artery 
unusually large. Another defect that is occasionally 
found is the connection of the aorta with the nght 
ventricle, and of the pulmonary artery with the left 
{transposition of vessels) 

B. Defects tn the Valves at the onfices of the 
great vessels are not infrequently found Thus, in- 
stead of three semilunar valves only two may be 
present, or a single membrane with a central 
perforation may represent the valves Such fusion 
IS probably the result of foetal endocarditis In 
other cases additional valves are formed, so that four 
or even five pockets exist, but the additional seg- 
ments generally remain rudimentary Small con- 
genital perforations of the valves are not very 
uncommon 

C. (I) Patency of the foramen ovale — It is not 
very rare to find post mortem, even in individuals 
who have shown no symptoms of cardiac disease, a 
small aperture, corresponding to part of the foramen 
ovale, by which communication between the two 
auncles is produced Larger defects, permitting 
free interchange of blood between the nght and 
left hearts, are generally accompamed by the usual 
signs of congemtal malformation, and are often 
associated with other cardiac deformities. 

(2) Patency of the ductus arteriosus is also most 
frequently found in connection with other vaneties 
of congenital defect 

D Formation of additional septa is not a common 
abnormality. The appearance of an imperfect 
second septum m the nght ventricle has been de- 
scnbed, the aorta also arising partly from this 
ventncle. The condition resembles that normally 
found in the turtle, m which animal there are two 
aortic ventncles and one pulmonary 

E. Fissure of apex, — The slight depression some- 
times found corresponding to the division between 
the two ventricles at the apex of the heart may be 
exaggerated, so that the apex of the organ appears 
bifid or mitre-shaped A similar condition is said 
to occur normally m the dugong. 

F. Complete absence of the heart (acardia) is met 
with in foetal monstrosities. It is, of course, in- 
compatible with extra-utenne life. 

Combinations ob Defects. —Stenoris of the 
pulmonary artery, one of the commonest malforma- 
tions, affords a good instance of the interdepe^ence 
of cardiac anomalies. Since the blood cannot reach 
the lungs in sufficient quantity through the narrow 

u u 
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mink, an additional supply must be brought from 
elsewhere. For this purpose the ductus arteriosus 
generally remains patent, so that the aorta may 
supply the defect. At the same time the pressure 
existing in the right heart, owing to the narrowness 
of its arterial outlet, needs relief, which is afforded 
either by continued patency of the foramen ovale, 
or by a defect in the ventricular septum, situated 
generally at the undefended space. Stricture of the 
trunk of the aorta, either at its origin or, as more 
frequently happens, close to its junction with the 
ductus arteriosus, is similarly remedied by the 
patency of this latter vessel. In the event of total 
atresia of either great vessel occurring, the ventricle 
from which it arises atrophies to a great extent from 
want of use. In cases of stenosis, on the other 
hand, the ventricle hypertrophies and dilates behind 
the obstruction. In many hearts in which the pul- 
monary artery is stenosed, the aorta is correspond- 
ingly enlarged and communicates with both ven- 
tricles, thus receiving an additional quantity of blood 
and relieving the pressure in the right heart. 

^Etiology. — Two distinct, or partially distinct, 
causes appear to be at work in the production of 
cardiac malformation. It may be due, on the one 
hand, to some defect in the developmental energy 
of the embryonic cells, similar to that whereby 
defects are produced in other parts ; the nature of 
this failure of energy is not clearly understood. 
On the other hand, endocarditis, identical with 
that occurring in post-natal life, may affect the heart 
of the foetus while still unborn, and may cause 
perversion of the process of development. Thus 
inflammation of the endocardium within the trunk, 
or at the orifice, of the pulmonary artery may cause 
stenosis or obliteration of this vessel ; while endo- 
carditis affecting the undefended space may cause 
weakening of this part and lead either to the forma- 
tion of an aneurysm or to actual defect in the septum 
at thb point. It must be admitted, however, that 
the rheumatic poison, circulating in the blood of 
the mother, may not only cause endocarditis in the 
foetus, but may be not altogether unconnected with' 
certain cases which appear to be due to unexplained 
errors of development. It has been found in ex- 
periments upon fertilised eggs, that not only such 
external interference as incubating them in abnormal 
positions or varnishing parts of the exterior may 
reduce defects in the development of the chicks ; 
ut that the injection of poisons, such as the toxins 
of bacteria, may have the same result. It is there- 
fore highly probable that many congenital abnor- 
malities may really be due to toxins in the mother’s 
blood, which have poisoned the growing cells of the 
embryo and caused them to develop irregularly or 
defectively. The rheumatic poison is a very pro- 
bable agent of this nature, as are also the poisons of 
the acute specific fevers and other diseases. It is 
known indeed that many of these may cause death 
of the foetus and consequent abortion ; a smaller 
dose may act only on individual cells and impair 
theu subsequent development. The ‘selective* 
action of certain toxins upon particular tissues 
would conceivably hold good in the embryonic 
stage of these tissues, and the rheumatic poison 
which affects the endocardium in extra-uterine life 
might act on the same tissue before birth. When 
once any primary defect has been produced, the re- 
sulting disturbance in the blood-pressure within the 
cavities of the heart will tend to cause secondary 
malformations, such as patency of the foramen ovale 


or defect in the ventricular septum, by which some 
degree of compensation is effected. 

Clinical Phenomena The subjects of con- 

genital defects of the heart are, as a rule, weak and 
sickly. They are handicapped in the race of life 
and succumb readily to adverse conditions. Thus 
they are very susceptible to cold, and prone to 
develop bronchitis and tuberculosis of the lungs. 
Many infants suffering from this form of malady 
perish from convulsions. The disturbance produced 
in the circulation of the blood by the various lesions 
results in the appearance of murmurs, which pre- 
sent sometimes veiy characteristic features. They 
are generally systolic in time, but may be diastolic, 
or may not correspond exactly with either sound in 
the ordinary cardiac cycle. They are generally loud 
and harsh in quality, and are audible over a great 
part of the pnecordium, or even over the whole chest. 

Three special phenomena are associated with 
cardiac malformations — cyanosis, clubbing of the 
fingers, and concentration of the blood. CyanosiSy 
or blueness of the face and extremities, is in many 
cases a very marked feature. It may exist from 
the moment of birth, the term ‘ morbus caeruleus ’ 
being applied to the condition presented by infants 
so affected. In other cases it is slight and may 
be only manifested on exertion. The nose, ears, 
and lips in severe cases are of a deep blue, or 
almost black, colour, while the rest of the face and 
the hands and feet are livid and dusky. The cir- 
culation in the parts appears slow and defective. 
No entirely satisfactory explanation has been given 
of this phenomenon. It has been held ( i ) that it is 
due to mixture of venous and arterial blood ; but 
this explanation cannot be maintained in face of the 
facts tl^t cyanosis may be present in cases in which 
no communication between the right and left hearts 
is found, and absent in others where free admixture 
of blood exists. (2) Deficient aeration of the blood 
owing to defective circulation through the lungs is 
possibly a factor in some cases, but cannot suffi- 
ciently explain all. (3) Venous congestion, owing 
to defective action of the heart and consequent 
over-filling of the veins, is also a probable cause of 
some at least of these cases, while in addition to 
this (4) the concentrated condition of the blood 
causes any defect of oxygenation, and any tendency 
to stagnation in superficial parts, to be manifested 
by a deeper colour than would be produced under 
normal conditions. 

Clubbing of the fingers and toes is usually present 
along with cyanosis, and absent when this is not 
found. The cause of its appearance is also doubtful, 
but it is probably due to congestion of the ex- 
tremities, arising from defective circulation and 
leading to increased formation of connective tissue. 
The nose in'some cases is also bulbous. See p. 548. 

Concentration of the blood may reach a very con- 
siderable degree. Thus the specific gravity may 
rise to 1070 or 1080, and the number of red cor- 
puscles may be augmented to over eight millions 
in each cubic millimetre, the haemoglobin being 
increased by as much as one tenth of the normal 
amount ( 1 10 per cent. ). It has been suggested that 
this increased richness of the blood is due to 
diminished wear and tear of the corpuscles, owing 
to defective circulation, especially through tlie lungs. 
Little is known, however, at present of the life- 
history of the blood-corpuscles under normal con- 
ditions, and the whole subject awaits further eluci- 
dation. 
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In many cases of congenital heart-disease none 
of these characteristic phenomena are present. 

Diagnosis — Two points have to be determined 
in relation to congenital deformity of the heart J 
(I) the existence of a malformation, and (2) the 
nature of the lesion With regard to the former 
point, It necessarily happens, owing to the tendency 
of these conditions to shorten life, that the patients 
in whom the diagnosis has to be made are generally 
children If the typical signs — cyanosis, clubbing, 
and cardiac murmurs—are present, the diagno^s 
of congenital malformation is easily made If, 
however, these are absent, great difficulty may 
arise The presence of a cardiac murmur in a very 
young infant is very suggestive of congenital defect 
In rather older children the co-existence of a loud 
murmur with a praecordial impulse which is either 
feeble or normal in strength usually points to the 
existence of malformation, since the various forms 
of acquired disease rapidly produce in children 
hypertrophy of the heart, and consequently an in- 
creased force of contraction The increase m the 
size of the heart, due to post-natal endocarditis, 
generally results also m some bulging of the prse- 
cordial region, which is absent in congenital cases 
Congenital stenosis of the aorta — a rare condition — 
may, however, give rise to hypertrophy of the left 
ventricle, and narrowing of the pulmonary artery 
is accompanied by enlargement of the right side of 
the heart The murmurs caused by congenital 
disease of the heart are more frequently basic than 
apical, and in the majority of cases are systolic in 
time , they are frequently very loud and harsh- 
out of proportion to the enlargement of the heart 
and force of the impulse— and may be audible all 
over the praecordia and, indeed, all over the thorax. 
It must be borne in mind, however, that in anaemic 
children haemic murmurs at the base of the heart 
are not at all uncommon ; these, however, are not 
accompanied by a thrill, which may, or may not, 
be present in cases of malformation A weak pul- 
monary closure sound along with an apical murmur 
IS suggestive of cardiac deformity, the pulmonary 
sound m children being normally accentuated 
In the majority of cases it is not possible to 
determine the exact nature of the deformity pre- 
sent As already mentioned the commonest mal- 
formation of the heart consists m a narrowing of 
the trunk of ike pulmonary artery^ generally com- 
bined with a compensatory enlargement of the aorta 
and patency of the foramen ovale This condition 
IS typically accompanied by cyanosis and by a loud 
systolic murmur, audible over a wide region, and 
having its point of maximum intensity m the 
second left intercostal space near to the border of 
the sternum Signs of enlargement of the nght 
side of the heart may be present, but the pulmonary 
closure sound is not accentuated, and may be un- 
duly weak. Patency of the foramen ovale may give 
rise to no physical signs whatever in slight cases : 
in others it may be accompanied by cyanosis and 
by the presence of a murmur, which is generally 
systolic in time, but may occupy any position in the 
cardiac cycle Defects tn the ventricular septum 
are said to give rise to loud systolic murmurs with- 
out any accompanying thnll A basic murmur 
going along with a well-marked thrill, in a heart 
which shows no sign of hypertrophy, may be indi- 
cative of Me ^tus arteriosus, Tire 
thrill is often very prolonged in these cases, lasting 
well into the diastolic penod. The murmur may 


be found to be^in distinctly after the systolic im* 
pulse Cyanosis and clubbing of the fingers are 
often absent in cases of this deformity. Con^mtal 
stenosis of the aorta is marked by similar signs to 
those which accompany the condition when it re- 
sults from post-natal disease. The left ventricle is 
hypertrophied and a systolic murmur, well con- 
ducted into the vessels of the neck, is audible. A 
thnll may or may not be present In those cases 
m which obliteration of the vessel takes place near 
to its junction with the ductus artenosus— a condi- 
tion generally treated as a cardiac malformation — 
signs of the formation of a collateral circulation may 
be evidenced by the presence of dilated subcu- 
taneous arterial trunks In cases of transposition 
of the aorta and pulmonary artery no murmur is 
likely to be audible, but the second sound of the 
heart is much exaggerated in the pulmonary re- 
gion, and cyanosis is generally well marked 

Prognosis — Speaking generally the outlook m 
all cases of congenital heart-disease is bad, the 
great majonty of patients thus affected failing to 
reach adult life In particular instances any fore- 
cast of the probable course of the case must be 
guided rather by the general features manifested 
than by any reliance upon a power of ascertaining 
the exact nature of the lesion . the degree of cyanosis 
of the face and extremities, the amount of dyspnoea 
occurring on any exertion, and the presence or 
absence of associated pulmonary disease constitute 
the mam guides available for forming an opmion. 
The circumstances of the patient must also be taken 
into account, since the subjects of cardiac malfor- 
mations need most careful attention and the most 
favourable surroundings to enable them to survive 
With regard to the different varieties of defect, it 
appears that patency of the foramen ovale is the 
least senous, since small degrees of this malforma- 
tion are compatible with the attainment of advanced 
age Defects m the ventncular septum come next 
in order of seventy, life being occasionally pro- 
longed to the adult period Cases of pulmonary 
stenosis may also rarely reach adult age, but the 
majority die in childhood Patients suffenng from 
total atresia of this artery, or from transposition of 
the aorta and pulmonary artery, seldom live many 
months Foetuses, the subjects of atresia of the 
aorta, are seldom viable, and stenosis of this artery, 
if congenital and affecting the onfice of the vessel, 
IS generally rapidly fatal Stenosis occurring at the 
junction of the ductus arteriosus is less unfavour- 
able, and is even compatible with the attainment of 
adult life Rupture of the aorta may be the ulti- 
mate cause of death in such cases. Tuberculosis 
occurring in patients suffenng from cardiac de- 
formity IS likely to progress rapidly to a fatal issue. 

Treatment - Present knowledge of the causa* 
tion of congenital deformities is not sufficient to 
indicate any definite prophylactic measures to be 
taken by the pregnant woman It is necessary to 
guard carefully against infectious diseases, and to 
have immediate recourse to treatment should any 
symptoms of rheumatism be manifested. The 
importance of observing with additional care during 
pregnancy all the ordinary rules of personal hjrgiene 
should be impressed upon the future mother. In 
children who are the subjects of congenita^ heart* 
disease nothmg can be done to remSy tte defor- 
mity. Treatroeot must be directed to making the 
surroundings of foe patient as favourable as jiossiMe; 
Cold IS particularly to be guarded against. Cloth* 

u u 2 
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ing should be warm and suited to the season of the 
year. It may be advisable to spend the winter in 
some warm climate. Unnecessary exertion of all 
kinds is to be avoided, the occurrence of dj^pnoea 
giving warning in individual cases of the attainment 
in this respect of the limit which should not be 
overstepped. The risk of tuberculosis should be 
minimised as far as possible by maintaining a con* 
tinual supply of fresh air— without chilling the 
patient — and by seeing that the food is plentiful 
and digestible. Residence should, if possible, be 
in a warm dry locality, upon a gravelly soil. The 
existence of a family tendency to rheumatism makes 
all the above precautions even more urgently neces- 
sary. Failure of the heart, when it occurs, must 
be treated on ordinary lines : there is no contra- 
indication to the use of digitalis and the other 
cardiac stimulants in these cases. The slightest 
symptoms of bronchitis must be at once recognised 
and the condition treated. It is scarcely neces- 
sary to insist that the subjects of congenit^ defor- 
mity of the heart should be advised not to marry. 
The slighter degrees of malformation are not neces- 
sarily incompatible with occupations involving no 
muscular exertion and no special liability to expo- 
sure to cold and wet. W. Cecil Bosanquet. 

HEART, Morbid Growths In.— The morbid 
growths that have been met with in the heart may 
be thus enumerated in the order of their frecjuency : 

(1) Secondary tumours, especially carcinoma j 

(2) Primaiy sarcoma and l)rmpho-sarcoma j (3) Non- 
malignant tumours ; and (4) Cysts. 

Malignant Disease. — Malignant disease of 
the heart is very rare, and is generally secondary. 
Occasionally the heart becomes involved by con- 
tinuity, the lungs and mediastinum having been 
prims^y affect^ Cases have occurred at all 
periods of life, from infancy to old age; but at 
feast one half of the subjects have been in the 
middle period of life. The disease is most frequent 
in males. 

Anatomical Characters.— Carcinoma, epi- 
thelioma, and sarcoma have all been found in the 
heart in different instances. The right side appears 
to be the more frequently invaded ; but the diWase 
is generally multiple. The morbid growth more 
c^en presents itself upon either of the surfaces of 
the heart, rather than in its substance. Encepha- 
loid is the most common ; epithelioma by far the 
most rare. The extent of cardiac wall involved by 
the growth is sometimes great. When the nodules 
project externally, they are associated with peri- 
carditis, either local or general. Similarly, promi- 
nent nc^ules in the intenor of the heart may cause 
local endocarditis and thrombosis ; in other instances 
the valvular structures are so involved that incom- 
petence results. In very rare cases the degeneration 
and softening of the new tissue may lead to rupture 
of the heart. 

Symptoms. — In the great majority of cases of 
malignant disease of the heart no tymptoms are 
present. Very rarely the subject of the disease 
suffers from severe prsecordial l>^} possibly anginal, 
dyspnoea, palpitation, and vomiting ; and death may 
occur sudaenly. In cancer of the heart spreading 
from the mediastinum or lungs, dyspnoea, cough, 
and pain are necessarily frequent symptoms. Ten- 
derness on percussion over the prsecor^ (in associa- 
tion with local pain), pericardial friction, and endo- 
cardial murmurs due to involvement of the valvular 
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apparatus in the new-growth are the only physical 
signs that have been specially observed. 

The disease naturally ends in death, perhaps 
suddenly. 

Malignant disease of the heart has probably never 
been diagnosed. The appearance of true cardiac 
pain, or of any of the physical signs just mentioned, 
m the course of a case of cancer, would suggest 
that the heart might be involved secondarily. 

Treatm ENT. — The treatment of malignant disease 
of the heart is limited to the relief of distress. 

Non-Maiignant Tumours. — These are among 
the very rarest of morbid appearances in connection 
with the heart. Myomata have been recorded as 
instances of this class of diseases. Lipomaiat 
myxomata^ and fibromata have been described. 

Cysts. — The occurrence of true cysts in the 
myocardium (hydatids, abscesses, haematomata, and 
softening gummata being excluded) is doubtful. 

Actinomycosis is very rare, and may simulate 
malignant tumours. It is generally secondary to 
primary infection of the lung. 

J. Mitchell Bruce. 

HEART, Palpitation of.— Synon. ; Fr. Pal- 
pitation du Ccsur ; Ger. Herzklopfm. 

Definition. — Abnormal movement of the heart, 
without appreciable structural lesion ; the movement, 
frequent or tumultuous, varying in tone and force 
See Heart, Functional Disorders of. 

HEART, Passive Congestion of. — The 

coronary veins, like the veins of other parts, are 
subject to engorgement when the flow of the blood 
from them into the right auricle is interrupted. 
The most common cause of this interruption is 
dilatation with distension of the cavities of the 
r^ht side of the heart, which conditions are them- 
selves usually due either to emphysema or to val- 
vular disease of the heart. Disease of the trunks 
of the coronary veins and pressure upon them may 
be regarded as less frequent causes of cardiac con- 
gestion. 

Post morUm^ congestion of the heart is recognised, 
when recent, by fulness of the veins on the surface 
of the organ; by oedema of the loose connective 
tissue at the base ; and ecchymosis of the peri- 
cardium and endocardium. The pericardial sac 
contains some serous or sero-sanguinolent effusion ; 
and the mouth of the coronary sinus may be found 
to be dilated. When the congestion is slight, gra- 
dually developed, and of long standing, the venous 
fulness gives rise to an increased formation of con- 
nective tissue in the walls of the heart, which 
become, in consequence, tough and indurated; 
while the dilatation of the cavities, with which the 
congestion is associated, is rendered permanent by 
the ^me cause. When divided with the knife, the 
cardiac walls do not Tall inwards ; their substance 
feels like a piece of leather ; and the section has a 
smooth homogeneous appearance. Microscopically, 
the connective tissue seems to be increased in quan- 
tity ; and the muscular fibres are in a condition of 
granular, &tty, and pigmentary d^eneration. 

Congestion of the heart should never be over- 
looked in estimating the effects on the circulation 
of passive congestion, which must impair the func- 
tional activity of the heart in the Same way as it 
impairs that of the liver, stomach, and kidneys. 

J. Mitchell Bruce. 
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HEART, Rupture of — The heart is liable to 
rupture from external injunes, and from causes act- 
ing from withm 'Fhe latter are called spontaneous 
ruptures, and these only will be considered here. 

Etiology. — Intnnsic rupture of the heart may 
be said never to occur spontaneously when the waifs 
are healthy The following are the diseased condi- 
tions of the heart’s walls that predispose to rupture : — 
Myomalacia cordis; hydatids, new-growths, and 
haemorrhage in the walls ; abscess, ulceration, and 
fatty degeneration Of lOO recorded cases of rup- 
ture, Quain found the heart fatty in 77 Of the 
same 100 cases 63 were over sixty years of age ; and 
of 98 cases 54 were males. The exciting cause of 
rupture of the heart is usually exatement or effort ; 
but It may occur during rest or the ordinary avoca- 
tions of life. 

Anatomical Characters — In 76 per cent, of 
cases the left ventricle was the seat of the rupture ; 
in 43 per cent, the anterior wall ; the right ventricle 
was ruptured in 13 per cent ; the right auricle in 
7 per cent ; the left auricle in 2 per cent. ; the sep- 
tum in 4 per cent 

In rupture of the heart the torn part presents 
various characters In complete rupture the opening 
may hardly admit a probe, or it may be several 
inches in length ; it may be longer externally or in- 
teinally , single or multiple. In incomplete 
the injury may be confined to the internal surface, 
or to the external surface, or it may occur m the 
substance of the walls The edges of the rent are 
ragged, irregular, from tearing or splitting of the 
muscular fibres, and sometimes ecchymosed , or the 
parts may appear ulcerated or perforated The 
pericardium generally contains blo<M-clot and serum 

Mechanism —When the walls of the heart are 
softened by degeneration, or are very thin, as is 
sometimes the case in the auricles or the right 
ventricle, they may give way before the pressure to 
which they are exposed during muscular efforts or 
strains, or even in the ordinary action of the organ 
A part of the wall of the heart is then torn across by 
the contraction of the healthy fibres among which the 
tear occurs Or again, when the walls of the heart 
are thick, it may be that the outer surface, being 
strained over the contents of a distended ventricle, 
as would be the outer surface of an overbent hoop, 
gives way, tears, and the opening gradually extends 
from without inwards Thus rupture is more fre- 
quent in the left than in the right ventricle, and its ex- 
planation IS to be found in the fact that it is also more 
frequently the seat of fatty degeneration Further, 
if hsemorrhage takes place into a softened spot in the 
substance of the heart, the haemorrhagic area may 
yield either externally or internally, and give nse to 
rupture 

Symptoms. — The sjnnptoms of rupture of the 
heart may be descnbed as (i) premonitory, and 
(2) immediate. The former indicate a diseased con- 
dition of the organ — breathlessness on exertion, palpi- 
tation, more or less irregulanty of pulse and faintness. 
These symptoms may be so slight as hardly to attract 
attention , or so severe as to cause intense suffenng. 
In the majority of cases no mention is made of pre- 
ceding symptoms, and death is sudden. 

The occurrence of the lesion itself, when the 
patient lives long enough to describe his sensations, 
u always marked by intense prsecordial pain, distress 
in breathing, restlessness, rapid and irregular pulse, 
faintn^, ^lor, coldness of the skin, sometimes 
vomiting, and loss of consaousness and convulsions. 
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If life be prolongedibeyond afew minutes, there may 
be slight intermission in the progress of these 
symptoms. The duration of the attack itself vanes 
rmarkably. In 71 out of 100 cases, death occurred 
within one or two minutes One patient, however, 
lived eight days, i six days, i three days, 5 two 
days, 3 nearly twenty-four hours, and 19 various 
times between five minutes and twelve hours 

The physical signs, so far as they can be ascer- 
tained, are diminished impulse ; muffied, distant, or 
imperfectly developed sounds ; and a weak and in- 
termittent pulse. 

Course and Terminations — The progress of 
the fatal malady depends much upon the seat of the 
rupture, the size of the opening, and the rapidity 
with which the extension of the laceration takes 
place. When the septum is torn, there is no ex- 
ternal haemorrhage, and life is prolonged until the 
patient dies from disturbance in the functions of such 
an important organ as the heart The progress of 
the symptoms is also influenced by the direction and 
course of the rupture If the torn fibres overlap 
from the inside or from the outside, the injury pene- 
trates slowly through the cardiac wall, and the fatal 
progress is also slow 

Prognosis — As far as is known, rupture of the 
heart is always fatal Still it is possible that such 
an accident, owing to the small size of the opening, 
Its incomplete character, and its occlusion by a 
coagulum, might not end in death 

Treatment. — Little can be done in the way of 
treatment of rupture of the heart The patient’s 
sufferings must be relieved by a hypodermic injec- 
tion of morphine, or by the use of sedatives or 
antispasmodics Perfect rest should be maintained 
if possible Richard Quain 

J, Mitchell Bruce 

HEART, Syphilis of — Syphilitic disease of 
the walls of the heart is comparatively rare The 
congenital as well as the acquired form of the 
disease has been met with 

Anatomical Characters.— This morbid con- 
dition presents two leading forms. Gummata of the 
heart appear as pale yellow patches in the cardiac 
wall, or are found on section as yellowish nodules. 
They present a vanety of appearances, according to 
their age When young, they are firm or even 
fibrous, elastic and homogeneous ; creak on sec- 
tion ; and are very slightly succulent when older, 
they become soft and cheesy In either form the 
masses are not isolated, but pass continuously into 
the myocardium, either directly or through the 
medium of soft vascular connective tissue, so that 
they were onginally descnbed in this country as 
‘ infiltrations * or ‘ fibnnous deposits * The super- 
jacent endocardium or pencardium is vasculaiised 
and dull in the earlv stage of the nodules ; opimue 
and thickened in the more advanced stage The 
masses or nodules occur in vanous numbers in dif- 
ferent instances, but are generally multiple Thev 
may be found in any part of the heart. Gummata 
most frequently become caseous in the centre, as 
descnbed ; and they may then soften more com- 
pletely and discharge inwards, leading to acute 
cardiac aneurysm and ulcer of the wall ; but more 
frequently the cheesy products are in a great mea- 
sure absorbed, leaving a puckered fibroid patch 
behind. 

The second form of syphilitic disease of the myo- 
cardium is the fibroid baich^ This is sometimes 
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well-defined and localised, and in such instances it 
represents the stage of full development of an area 
of ordinary syphilitic interstitial inflammation. In 
other specimens the fibroid patches appear as Irre^- 
lar masses of indurated fibrous tissue, occupying 
part of the wall of the heart, and sending septa into 
the depth of the myocardium, while the endocardium 
and pericardium that correspond to them are opaque, 
thickened, and puckered. The syphilitic nature of 
such patches may be determined by the presence of 
specific lesions in other viscera j and doubtless they 
may originate in incomplete local or temporary 
invasion of the coronary branches by syphilitic 
arteritis. 

An intermediate form of the disease is one in 
which the outer zone of the gumma has undergone 
development into fibrous tissue, and the caseous centre 
remains. 

The microscopical characters of syphilitic growths 
do not require to be described here. In the heart, 
the primary seat of the disease is the intermuscular 
tissue. The muscular fibres lying imbedded in the 
gummatous products or in the fibroid growth are 
either healthy in appearance, or fattily degenerated 
and broken up. 

Syphilitic endarteritis also affects the coronary 
vessels or their branches, and may give rise to in- 
farction of the walls of the heart, softening, or 
fibrosis as described above. 

Among the occasional effects of syphilitic disease 
of the myocardium are chronic aneurysm of the 
walls ; distortion of the orifices and of the valves 
and their appendages ; and, more frequently, adhe- 
sion of the pericardial surfaces. Some of the other 
viscera present, as a rule, evidence of syphilis. 

Symptoms. —The subjects of syphilis of the 
walls of the heart may, from a clinical point of view, 
be divided into three classes. The first class of 
patients suffer from some one or other of the ordi- 
nary symptoms of chronic cardiac disease, such as 
dyspnoea, cardiac distress, palpitation, pulmonary 
complications, and general (wopsy ; while the phy- 
sical signs are those of cardiac enlargement, and 
possibly of valvular incompetence, Praecordial un- 
easiness, syncopal attacks, and remarkable infre- 
quency of the pulse have been prominent features 
in several recorded cases. 

The second class of subjects of this disease die 
suddenly, after few if any complaints referable to 
the heart. 

The third class die of syphilitic marasmus, and 
may or may not present some evidence — by physical 
signs or otherwise — that the heart is not sound. 

In many of the cases other symptoms of visceral 
S3q)hilis have been prominent, for example, pheno- 
mena connected with the nervous system. 

Diagnosis. — Well-defined symptoms and phy- 
sical signs connected with the heart, particularly 
those just mentioned, occurring in a syphilitic sub- 
ject at a comparatively early age for degenerative 
lesions, would furnish considerable grounds for the 
diagnosis of specific cardiac disease, in the absence 
of other more probable causes — such as a history of 
endocarditis, strain, or Bright s disease. Success of 
specific treatment supports the diagnosis. 

Prognosis. — If such a diagnosis were positively 
made, the proCTOsis would be by no means favour- 
able in spite of the hope that the condition might be 
successfully controlled by specific treatment, the 
TOronary arteries being frequently involved and the 
^trition of the myocardium seriously threatened. 
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The liability to sudden death must not be over- 
looked. 

Treatment. — ^Anti-syphilitic remedies, espe- 
cially potassium iodide, should be freely tried, along 
with other cardiac measures indicated on general 
principles. See alsa Heart, Valves and Orifices of, 
Diseases of. J. Mitchell Bruce. 

HEART, Thrombosis of.— Synon, : Heart- 
clotting ; Fr. Thrombose Cardiaque ; Ger. Gertn- 
nuttgen im Herzen \ Herzpolypen, 

Definition. — Coagulation of the blood within 
the cavities of the heart during life. 

.(Etiology.— T hrombosis of the heart is princi- 
pally determined by local arrest of the movements 
of the blood within its cavities. The peculiar sac- 
cular condition of the extremities of the auricular 
appendages, and the trabecular arrangement of the 
columnse carnese of the ventricles, as well as the 
distance of the same parts from the main blood- 
currents, determine the favourite localisation of the 
thrombosis. Roughening of the endocardium and 
the presence of micro-organisms are also causes of 
cardiac thrombosis, which might be considered less 
common than those already mentioned, unless vege- 
tations, the fibrinous coagula of endocarditis, be 
regarded as thrombi, which, in the strict sense of 
the term, they are. Certain conditions of the 
blood contribute to the occurrence of cardiac 
thrombosis. Finally, thrombi once formed tend to 
promote the further progress of the condition. See 
Thrombosis. 

Anatomical Characters. — Coagula found 
within the heart are of two kinds, which have been 
termed active and passive^ according as they are 
formed during life, or at or after death, respectively ; 
and the characters of the former, with which alone 
we are here concerned, cannot be understood until 
those of the latter have been briefly described. 

Passive coagula are found in the heart in most 
necropsies, occupying the track of the principal 
blood-currents. Frequently they appear as black or 
red blood-clots, occupying the auricles principally, 
and moulded in their cavities. In other cases they 
take the form of masses of firm whitish fibrin, 
cleaving with some tenacity to the endocardium, but 
not truly adherent ; matted with the chorda; ten- 
dinese and columnae carnese ; and projecting some 
distance into the pulmonary artery. Or, again, 
passive goagula may be a combination of the two 
previous forms, the upper part (according to the 
position of the body) being decolourised or fibrinous, 
the deeper part resembling more an ordinary blood- 
clot. In certain cases these passive clots are pecu- 
liar. In phthisis and other diseases proving fatal 
by very slow exhaustion, they are remarkably firm 
and fibrinous, and closely matted among the chordae 
tendineae — appearances which seem to indicate that 
coagulation was slowly proceeding for some time 
before the heart finally ceased to beat. In anaemia 
they are jelly-like and translucent. In leuchaemia 
they are soft and creamjr in appearance, and yield, 
when broken up, a puriform fluid. In the acute 
exanthemata these passive clots are soft and friable ; 
and in many cases of these and of other forms of acute 
disease and of sudden death, no coagula are found 
in the heart, which contains only fluid blood. 

Active coagula— the result of thrombosb of the 
heart — are, on the contrary, situated in the saccular 
appendages of the auricles, at the apices of the 
ventricles, and in the recesses behind and between 
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the columnse carneae — in other words, as far as pos- 
sible from the track of active blood-currents. In 
these situations they may be seen projecting in the 
form of fleshy knobs or globes, with their free surface 
smooth and rounded Their deep surface is adhe- 
rent to the endocardium, from which, however, it 
can generally be separated without much difiicul^, 
leaving behind it a discoloured mark If tne 
thrombus be incised, it will be found to be lami- 
nated in structure, somewhat after the fashion of an 
onion, the colour of the section being greyish-brown 
or yellowish, with irregular patches of red and 
black. In most instances the centre is less firm 
than the periphery , it usually consists of a sanious 
puriform fluid 

If the process of thrombosis have been proceeding 
for some time, these formations may extend in all 
directions, embrace the columnae camese, coalesce 
in front of them, and finally may fill up a consider- 
able portion of one, or even of more than one, 
cavity The thromlji are generally friable ; but 
sometimes they gam in firmness by the deposit of 
lime salts within them , and at other times it is 
possible that they become detached and form into 
the ‘ fibrinous balls ’ which have been found lying 
free in the cavities of the auricles Cardiac thrombi 
may, in part at least, be reabsorbed They frequently 
give way during life j and portions of them, as well 
as of their puriform contents, are conveyed into the 
circulation, causing embolism and pyaemia 

Symptoms — The climcal phenomena associated 
with cardiac thrombosis may be described as those 
of the last stage of chronic disease of the heart 
Praecordial distress and restlessness ; irregulanty 
and feebleness of the pulse , oedema and coldness of 
the extremities ; pulmonary congestion, infarction 
and oedema, dulness of expression, and sopor, 
broken by low weak delirium , with other symp- 
toms, as well as with the signs of cardiac failure and 
insufficient emptying of the cavities in systole — all 
these phenomena are associated with the process of 
active coagulation within the heart These pheno- 
mena are not directly referable to the thrombosis 
All that can be said is, that in such a case throm- 
bosis is probably going on and increasing the em- 
barrassment and the gravity of the condition An 
unusual degree of progressive cyanosis appears in 
some instances The symptoms of arterial embolism 
may suddenly make their appearance from detach- 
ment of particles of the clots , and, if the puriform 
contents find their way into the circulation, septi- 
caemia may result 

Cardiac embolism — The dislodgment en masse 
of a large venous thrombus, and the impaction of 
the same, or of a ‘fibrinous ball,* in one of the 
orifices of the heart have frequently caused rapid 
death See Pulmonary Vessels, Diseases of. 

Diagnosis — In the presence of the very senous 
conditions with which cardiac thrombosis is usually 
associated, the question of its existence is not a 
point of great importance 

Treatment — The treatment of cardiac throm- 
bosis consists in the treatment of its cause , and 
nothing is demanded or can be done for the former 
which IS not indicated for the relief of the latter. 

The treatment of embolism of the pulmonary 
artery is described separately. 

J. Mitchell Bruce. 

HEART, Tuberouloeid of. — Independently of 
the pencar^um, the heart itself is believed to be 
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rarely the seat of tuberculosis. Grey miliary tu- 
bercles have been found in the connective tissue of 
the wall of the heart in acute general tuberculosis. 
Tubercle-baalli occasionally occur on endocardial 
ulcers In other instances the ‘ tubercle * has been 
of the yellow or cheesy kind, in the form of small 
nodules lying at various depths in the muscular 
tissue beneath the pericardium ; the latter also being 
frequently affected, as well as the lungs, intestines^ 
and other organs. 

There appears to be no evidence that tuberculosis 
of the myocardium gives nse to definite symptoms, 
or that It can be recognised during life. 

J. Mitchell Bruce. 

HEART, Valves of, Aneurysm of. —De- 
finition. — A valvular aneurysm is a circum- 
scribed pouching or sacculation of one of the valve- 
segments 

Description — Two forms of aneurysm of the 
valves of the heart are met with In the one, the 
whole thickness of the valve is dilated by the blood- 
pressure so as to form a pouch , in the other, one 
of the lamellae being ulcerated by endocarditis, the 
blood pushes the remaining lamella before it to 
form a sac. The second form, which is sometimes 
called ‘acute valvular aneurysm,’ occurs most com- 
monly in ulcerative endocarditis. Valvular aneurysms 
vary in size from a pea up to a pigeon’s egg. The 
orifice is almost invariably towards the side of 
greatest blood-pressure — those on the mitral valve 
opening towards the left ventncle, those on the 
aortic valves towards the aorta They are usually 
rounded m shape, but may have irregular prolonga- 
tions between the lamellae of the valves Valvular 
aneurysms are sometimes multiple The valves of 
the nght side of the heart are seldom affected The 
mitral valves are the seat of the larger aneurysms, 
and are twice as often aneurysmal as the aortic 
valves 

Valvular aneurysms terminate commonly by early 
rupture, giving nse to perforation and consequent 
insufficiency of the valve, and often leading to con- 
siderable laceration Rupture occurs more rapidly 
in aneurysm of the aortic valves Mitral aneurysms 
occasionally become chronic, and filled with solid 
blood-clot , and aneurysms of the aortic valves may 
more rarely be found in this condition 

Symptoms — When seated on the mitral valve, 
aneurysms usually give nse to no signs until the per- 
foration and laceration of the valve suddenly develop 
the murmur of mitral insufficiency An aneurysm 
of one of the aortic segments may cause a soft 
systolic murmur over the valves, which one day, ^ 
the sac ruptures, is supplemented by a diastolic 
murmur, and accompamed by the symptoms of aortic 
regurgitation. The phenomena of this accident are 
similar to those of sudden rupture of an aortic valve. 

B Walter Foster. 

HEART, Valves and Orlflceaof, Diseases 
of. — Classification — Two different forms of dis- 
order of the circulation— obstruction and reguxrata- 
tion— may result mechanically from disease of thue 
valves and orifices of the heart Valvular disease, 
on the one hand, is said to be obstruchve when 
narrowing of an orifice {slenosts) presents an ob- 
stacle to the passage of the blood-current On the 
other hand, when the blood regurgitates or flows 
back through an onflce, in consequence of imperfect 
closure {t/tsuficien^) of the valves, due either to 
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valvular changes or to widening of the orifice, the 
condition is called regur^tation. 

Aneurysm of the valves of the heart is discussed 
separately. See Heart, Valves of, Aneurysm of. 

Etiology, — Each of the orifices of the heart 
may be affected with one or both forms of disease, 
but the firequency with which they are severally 
attacked varies. The results of organic disease 
are chiefly met with in the left side of the heart, 
and are due to local inflammation (endocarditis) and 
its consequences, or to chronic degenerative changes, 
such as atheroma. In adult life the valves of the 
left side are more frequently affected than those of 
the right, because they have to bear a much greater 
pressure ; but in foetal life, when the pressure is re- 
versed, the right valves suffer more. Endocarditis 
is commonly of rheumatic origin, and attacks the 
mitral more frequently than the aortic valves ; the 
former having to sustain the full force of the ventri- 
cular S3^tole, while the latter only bear the force of 
the aortic recoil. In addition to rheumatic fever, 
the chief diseases which tend to develop endocar- 
ditis are pysemia, septicaemia, and the acute infective 
fevers. Valvular disease may be met with in chorea, 
but in this connection is probably of rheumatic 
origin. Gonorrhoeal infection is occasionally fol- 
lowed by endocarditis. The aortic valves and 
orifice are more commonly affected than the mitral 
by chronic endarteritis extending from the aorta, the 
chief causes of which are gout, old age, S3rphilis, 
chronic renal disease, strain, and the abuse of 
alcohol. These facts explain why mitral affections 
(coinmonly rheumatic) occur mostly in early life, and 
aortic affections in later life. Valvular lesions are 
more common in men tlmn in women, owing to their 
more laborious occumtions. Direct rupture of a 
valve owing to a sudden strain may occur. This is 
most frequently met with in the aortic valves, but 
similar accidents may occur to the mitral valve and 
its tendinous cords. Valvular defects are also due 
in some cases to congenital malformations. See 
Heart, Malformations of. 

Anatomical Characters.— -The pathological 
changes in the valves and orifices of the heart, 
which cause valvular defects, are mostly the results 
of acute or chronic endocarditis. In the acute form, 
the valvular lesion is caused by the growth of vege- 
tations which interfere with the action of the valve- 
segments; or by softening and ulceration of the 
valve-structure, which lead to valvular aneurysm 
and perforation, or to loss of substance and conse- 
quent insufficiency. The more chronic forms of 
inflammation produce thickening of the valves from 
oveigrowth of the connective tissue, with subsequent 
retraction from shrinking of the newly formed fibrous 
elements ; or adhesion of the valve-segments causing 
stenosis. 

Aortic stenosis^ when not due to congenital mal- 
formation, is generally the result of thickening and 
calcareous degeneration of the valves, or of deformity 
of the valves from vegetative growths which obstruct 
the free pap^e of the blo^ from ^he ventricle. 
Sometimes it is due to adhesion of the valves pre- 
venting their elevation, and causing them to form 
a diaphr^m with a narrow cenH'al aperture. More 
rarely it is caused by thickening and contraction of 
the fibrous ring of the aortic orifice, gradually in- 
voMn^ the v^ves ; or by endocardial thickenii^ 
{woducing contraction immediately beneath the 
aortic ring. 

Mitral stenosis results most frequently from 


thickening and rigidity of the valves, which contract 
all round the mitral orifice, so as to narrow the out- 
let, and form a diaphragm between the auricle and 
the ventricle. This diaphragm is in some cases 
funnel-shaped, while in others the mitral orifice is 
transformed into a button-hole aperture, or nar- 
rowed to the size of a goose-quill. The tendinous 
cords of the valve are shortened, and their muscles 
thickened. In some cases the valves are smooth 
and thin ; in others they are thickened, studded with 
vegetations, rough and calcareous. This latter state 
may cause stenosis, without any funnel-formation, 
as may also fibrinous clots or polypi obstructing the 
orifice. In many cases of mitral stenosis the valves 
are also insufficient. Mitral stenosis is mostly ob- 
served in young females, as a result of mild rheu- 
matic attacks or chorea. It is sometimes called 
congenital in cases in which it can be referred to 
no acute illness. 

Aortic insufficiency sometimes depends on dilata- 
tion of the aortic orifice, due to softening of the 
aortic coats, with little or no change in the valves, 
which are incapable of closing the enlarged orifice. 
This may be called relative insufficiency. \’^egeta- 
tions, thickening, retraction, calcareous degenera- 
tion, adhesions, perforations, loss of substance, and 
rupture of the valve-segments by effort are all 
causes of aortic insufficiency. In rupture of the 
valves, a full description of which was first given 
by Sir Richard Quain (Edin. Monthly Journ. 1846), 
the valve-segment is torn from its angle of attach- 
ment, and its free edge retroverted towards the 
ventricle. This accident happens most frequently 
in cases where the valves were previously diseased 
by chronic inflammatory changes connected with 
the strain of very laborious occupations, and in 
such cases further laceration may subsequently occur. 

Mitral insujfficiency is due to thickening, retrac- 
tion, or deformity from vegetations, of the valve- 
curtains ; adhesion of the curtains to each other or 
to the ventricular wall ; and calcareous degenera- 
tion. In some instances one of the valves is 
perforated or torn ; and sometimes the tendinous 
cords are shortened and thickened, or ruptured as 
the result of degeneration, preventing the normal 
action of the valve-curtains. In rarer cases asso- 
ciated with dilated ventricle, the papillary muscles 
are so weakened by degeneration that they can no 
longer aid in the closure of the orifice. Dilatation 
of the left auriculo-ventricular orifice is also a cause 
of relative mitral insufficiency. This form is un- 
connected with structural valve-changes, and is due 
to defective muscular contraction, such as occurs in 
anaemia, typhoid fever, and the failing systole of the 
later stages of aortic insufficiency. 

Valvular defects on the right side of the heart are 
due to similar changes. They arise chiefly during 
foetal life, when the right cavities have to bear 
greater pressure. In adult life these defects are 
generally associated with diseases of the lungs, 
which cause increased tension in the right cavities, 
and lead to their dilatation. 

Combined valvular lesions are not infrequent. 
The most common are stenosis and insufficiency of 
the aortic valves, along with the same morbid 
changes of the mitral valves. Endocarditis of the 
mitral orifice may spread directly to the-a6rtic valves 
by way of the intervening surface of endocardium. 
In the last stages of both forms of aortic valve- 
disease, the mitral valve becomes insufficient, either 
from chronic endocarditis, or from dilatation of the 
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ventncle and of the aunculo-ventricular orifice. 
Mitral stenosis is not infrequently associated with 
aortic insufficiency, but is more commonly con- 
nected with some degree of narrowing at the aortic 
onfice. Tricuspid insufficiency is usually met with 
in the last stages of diseases of the left heart and of 
some forms of pulmonary affection; and tncuspid 
stenosis as a congenital malformation is met with 
in connection with a similar narrowing of the mitral 
onfice. 

Effects.— Valvular diseases of the heart pro- 
duce a senes of morbid phenomena, which are 
connected together by a necessary sequence. Each 
and every form of valvular defect impairs the 
perfection of the heart as a pumping machine, and 
disturbs the normal relations between the contents 
of the arteries and of the veins In front of the 
lesion there is less blood ; behind it there is more. 
In aortic valvular diseases, the first effects are 
increase of the blood- pressure in the left ventncle, 
and lessened blood -pressure in the aorta; next, 
from the difficulty which the left auncle has in 
emptying all its contents into an over-full ventncle, 
there is produced increased pressure in the left 
auricle and pulmonary veins. Lesions of the mitral 
valve cause similar results first, increased pressure 
in the left auricle, less pressure in the left ventncle, 
and consequently lessened pressure in the aorta, 
with a gradual increase of pressure extending from 
the left auricle to the pulmonary veins Aortic 
affections thus act first on the arterial, and secondly 
on the pulmonary circulation , while mitral lesions 
affect the pulmonary vessels more immediately 
The final results of the two forms are, however, 
identical, and may be stated in the form of a law — 
namely, that all zalvular diseases of the heart tend 
to lessen the quantity of blood in the arterial system^ 
and to produce increased fulness and stasis tn the 
veins From the action of this law, various asso- 
ciated visceral disorders follow as consequences 
These disorders, however, vary greatly in the period 
of their occurrence, and in the intensity of their 
manifestations This variation is due to the more 
or less perfect way in which the original valvular 
defect has been compensated for, by changes in the 
power of the cardiac muscle and in the capacity of 
the cardiac cavities These changes often suffice 
to maintain fairly the normal balance between the 
arterial and venous contents, thus compensating for 
the valve lesion , and the process by which this is 
effected demands careful consideration 

Compensation — Compensation is effected dif- 
ferently, according to the form of disease. It may 
be stated generally, that it consists in hypertrophy 
of the cavity immediately behind the defect Inow 
hypertrophy means increased contractile power, and 
consequently better filling of the arteries, and 
increased arterial tension Thus it makes up for 
the valvular incompetency, which tends to lessen 
arterial tension When the increased power of the 
ventricle exactly balances the effects of the valvular 
mischief, the compensation is complete. 

In aortic stenosis f hypertrophy of die left ventncle 
IS the mode in which compensation is effected ; the 
obstacle to the blood-current is overcome by the in- 
creased muscular power. 

In aortic tnsujictency there is some dilatation of 
the ventricle as the pnmary result of the lesion, 
acconmanied by hypertrophy of the muscular wall 
A suffiaent excess of blood is thrown into the aorta 
at each systole to allow for the regurgitation daring 


each diastole ; and thus the balance is maintained, 
though not always equably. 

In mitral lesions the left auncle is dilated as the 
pnmary consequence of the condition of the valves ; 
hypertrophy follows, but is generally insufficient to 
prevent increased fulness of the pulmonary veins. 
This impedes the circulation in the lungs , and in- 
creased tension m the pulmonary artery soon begets 
the necessary hypertrophy of the right ventncle. It 
15 by means of this increased power of the right 
ventricle that the blood is driven through the lungs 
in spite of the defect in the left heart, and pulmo- 
nary stasis is prevented , and the blood entering the 
left auncle under greater vis h tergo^ the compensa- 
tion of the valvular defect is effected The com- 
pensation, from the nature of the means on which 
it depends, is manifestly less perfect than in aortic 
lesions 

On the right side of the heart similar modes of 
compensation are observed 

The basis of the salutary changes just described is 
increased cardiac nutntion ; and, consequently, a 
free coronary circulation is a necessity Conditions 
which interfere with this prevent compensation, and 
so dimmish the duration of life. Of the causes of 
failure of compensation in cases in which this condi- 
tion has once been established, the most important 
is over-exertion, causing strain upon the heart 
Affections of the lungs such as bronchitis, by throw- 
ing extra work upon the nght ventncle, may have a 
similar effect. Acute diseases or starvation, by inter- 
fering with the general nutntion, may also cause a 
damaged heart to fail Wherever the compensa- 
tion begins to fail, dilatation of the cavities and 
vessels behind the lesion commences This may, 
however, be checked, and the power of the heart 
restored for a time. Sooner or later, however, 
changes in the nutrition of the cardiac muscle, in 
the vessels, and in the general nutntion, bnng on 
failure of compensation The cardinal symptom in 
such cases is weakened contractile power of the 
heart {asystolUy Beau) In this state, the cavity 
chiefly affected has no longer power to expel its 
contents fully into the vessels, and consequently be- 
comes gradually and increasingly distended Failing 
compensation in aortic valve-disease manifests itself 
by dilatation of the left ventncle, and the develop- 
ment of secondary mitral insufficiency Similar 
retro-dilatation marks the feilure in mitral cases, 
only here it is the right ventncle which dilates, and 
tncuspid insufficiency and general venous stasis are 
added to the pre-existing pulmonary engorgement 

Visceral complications —The most important of 
the associated disorders of chronic valvular disease, 
dependmg on defective contraction of the heart, are 
the visceral congestions 

In the lungs^ the habitual engorgement of mitral 
disease produces a hyper-secretion of mucus and a 
state of chrome catarrh The blood-vessels also 
undergo changes from the excessive intravascular 
pressure, and become dilated, varicose, and athero- 
matous ; hence oedema and haemorrhage arise. In 
mitral stenosis especially, grave and frequent attacks 
of haemorrhage, with laceration of the pulmonary 
substance, are liable to occur, as well as other 
chronic changes. See Lungs, Hypeisemia of; 
Brown Induration of ; and Haemorrh^e inta 
In the liver t venous stasis results from the obstiuc- 
uon to the passage of blood from the hepatic veins 
into the infenor vena cava. Passive conration 
ensues, and ‘nutmeg liver* results {set Liver^ 
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Nutmeg). The passive congestion in the liver, 
as in the lung, causes catarrh of the tubes, and may 
thus be productive of slight jaundice. Among other 
symptoms associated widi the hepatic congestion may 
be mentioned haemorrhoids and epistaxis. 

The is a very easily distended organ, and 
suffers like the liver, but frequently before it ; and 
this may partly account for the pain in tlie early 
stages, which is complained of beneath the left ribs. 
In long-standing cases the spleen becomes tougher, 
and the capsule opaque and thickened; while 
haemorrhagic infarcts are common. 

From the hepatic congestion there naturally fol- 
lows distension of all the other radicles of the portal 
vein j hence the congestion and chronic catarrh of 
the stomach and intestines^ which impede digestion 
and assimilation, and so reinforce the other causes 
producing the cachexia of chronic valvular disease. 

The function of the kidneys is more or less dis- 
ordered. The first stage of general circulatory 
trouble is lessened arterial tension ; this makes itself 
felt in lessened pressure in the Malpighian tufts, and 
is manifested by scanty, dense, high-coloured urine. 
Later on the venous stasis in the kidney leads to the 
transudation of serum, and consequently albumen 
appears in the urine. Long-continued venous con- 
gestion ends in structural changes, which, as else- 
where, consist in connective-tissue hyperplasia and 
degenerative (rarely fatty) changes in the tubules. 
These renal changes sometimes add ursemia to the 
patient’s ailments. 

In the brain decided alterations are not found, 
except when a detached vegetation produces embolism 
and its special phenomena. The brain-substance is, 
however, generally oedematous, and the membranes 
are thickened. Delirium is an occasional symptom 
in heart-disease, and when present to any great 
degree is of evil import. The blood-vessels of the 
general circulation are frequently affected with 
atheroma in hypertrophy of the left ventricle, and it 
is these degenerative changes, as well as embolic 
aneurysm, which favour the occurrence of apoplexy. 

General dropsy , — The mechanical impediments 
to the circulation which produce these several vis- 
ceral congestions, also manifest themselves in the 
general dropsy which is common in the last stages 
of heart-disease. The dropsy begins as a puffiness 
of the ankles, especially the left, at bedtime. The 
general venous stasis, thus first indicated, advances 
slowly and surely, if not checked, to general anasarca, 
and even to dropsy of the serous cavities. The 
increased venous tension, and the hydraemia of blood- 
deterioration, are the causes of this serous transu- 
dation, which shows itself first in the feet, the most 
dependent portions of the body, where the pressure 
of the blc^-column is naturally greatest. The 
horizontal posture, by distributing the pressure, is 
sufficient at first to disperse the oedema of the ankles. 
General anasarca is much more frequent in mitral 
disease, especially the regurgitant form, than in 
aortic lesions. 

In some cases a solid form of oedema is observed. 
This occurs mostly in the last stages of valvular 
affections, and is due to thrombosis of venous trunks, 
in which, the circulation being much impeded, 
coagulation easily takes place. The termination of 
the external jugular veins is a common site for such 
thrombosis ; and the left innominate vein, from its 
transverse position, and from its empt)dng into the 
superior: vena cava, almost at right angles to the 
current, is, in the writer’s experience, more com- 


monly obstructed than the right. Solid oedema is 
consequently seen more fr^uently on the left side 
of the bead and neck and in the left arm, than on 
the right side. 

Symptoms. — The earliest symptoms of failing 
compensation are breathlessness and palpitation on 
slight exertion, and in mitral cases frequently the 
appearance of slight oedema about the feet and 
ankles. 

Palpitation is intimately related to the state of 
cardiac nutrition and innervation, and has no special 
connection with any form of valvular disease. 
Cardiac pain, varying in intensity from mere uneasi- 
ness to the agony of angina, is most common in 
aortic cases, and is associated with endarteritis, par- 
ticularly at the root of the aorta, or with dilatation 
of the left ventricle, or is a neuralgia of the cardiac 
plexus. In mitral affections, pain arises from over- 
distension of the left auricle, and its pressure on 
neighbouring parts, and later on from dilatation of 
the nght ventricle. Dyspnoea may be present in 
any form of valvular disease, but it is often absent 
from the earlier history of aortic cases, while some 
dyspnoea is always present with mitral lesions. This 
difference is due to the absence of pulmonary con- 
gestion in aortic disease, while it is more or less 
present from the first in mitral affections. The 
dyspnoea is a breathlessness rather than a difficulty 
of Dreathing. It is panting and gasping in its 
character, with acceleration of the rate. It is 
aggravated by any movement, and often compels 
the patient to sit upright (orthopncea). Headache, 
vertigo, night-terrors, and sleeplessness are other 
symptoms, which depend on disordered cerebral 
circulation. Sleeplessness is one of the most dis- 
tressing of all symptoms, and can only be relieved 
when the dyspnoea is lessened. Other more special 
S3nnptoms will be found in certain cases, and will 
be traceable to the disturbances in the circulation, 
which the particular form of valvular disease has 
engendered. 

Physical signs , — The physical signs associated 
with valvular affections may be said to be — firstly, 
those of alteration in the size of the heart ; and, 
secondly, those of mechanical disorders of the 
circulation ; together with one or more endocardial 
murmurs. The persistence of a murmur is the 
cardinal sign, and if the murmur be either diastolic 
or prsesystolic in its rhythm, it is of absolute value. 
A systolic murmur, especially at the base of the heart, 
may be associated with anaemia (haemic murmur), 
but in such a case there is no cardiac hypertrophy, 
as indicated by increased cardiac dulness, though 
there is often nervous over-action of the heart. 
There is also no accentuation of the pulmonary 
second sound, inasmuch as there is no extra-fulness 
of the pulmonary blood-vessels from obstructed 
circulation. The pulse in anaemia is generally 
quick, ample, and compressible, but, withal, jerky ; 
while with an organic systolic murmur it is generally 
slow, rising gradually under the finger, and not 
very compressible (aortic stenosis), or small, irregu- 
lar, and unequal (mitral insufficiency). The clinical 
methods of investigating valvular lesions are mainly 
inspection, palpation, percussion, and auscultation. 
The signs of each form of valve-disease are stated 
below ; and on these the special diagnosis rests. 

Diagnosis. — In Aortic stenosis there is often 
some prominence of the prsecordial region, and a 
steady forcible impulse is perceived below and to 
the left of its normal position. A thrill, systolic 
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in time, may often be felt at the base of the heart 
On auscultation, a loud, frequently rough, rasping, 
sometimes musical, murmur is heard with the first 
sound at mid-sternum, and also at the second right 
intercostal space The murmur, commencing with 
the first sound, extends to the succeeding second 
sound, which is often not very distinct In relative 
stenosis with a dilated aorta, the murmur is softer, 
and the second sound sometimes louder than normal 
The murmur of aortic stenosis is audible all over 
the upper part of the thorax, especially on the 
right side , is conducted along the great vessels to 
the left veitebral groove, and it may be even to the 
lower dorsal vertebrae , and is occasionally heard at 
the apex of the heart The pulse is regular, slow, 
retarded by the nai rowing of the aortic orifice, and 
slowly developed under the finger The sph>gmo- 
gram (see fig l) shows the line of ascent to be 
oblique or broken, instead of nearly vertical , the 
summit IS generally blunt , and the line of descent 
shows small or no secondary 
waves, and ill-developed dicro- 
tism Aortic stenosis when mo- 
derate, requiring only hypertrophy 
of the left ventricle for its com- 
f'u I - PuKe pcnsation, is often very perfectly 

St^nofw” Aortic rt,medif d by this change, and pro- 
duces little or no disorder of the 
circulation This is also true of cases in which 
roughness of the valves or vegetations are the cause 
of even a loud murmur Ihe amount of hyper- 
trophy of the left ventricle is the surest guide to 
the gravity of the condition When the stenosis 
Is very great, epileptiform and syncopal attacks 
may occur, and lead to sudden death When the 
compensation fails, the mitral valve often yields 
from dilatation of the left ventricle and degenera- 
tion of the papillary muscles Then the pulmonary 
second sound becomes accentuated , the pulmonary 
circulation is embarrassed , and dyspnoea, bronchial 
catarih, pulmonary haemorrhage, oedema, and cya- 
nosis supervene 

In Aortic insufficiency, inspection discovers a 
forcible and diffused impulse, the apex beat being 
low'er than natural, sometimes as low as the seventh 
intercostal space, and outside the nipple line The 
prsecordial region may be bulging from the enlarge- 
ment of the heart , pulsation may be seen in the 
upper intercostal spaces at the right edge of the 
Sternum , and a thrill may sometimes be felt there, 
and occasionally as low down as the heart’s apex 
The great vessels of the neck pulsate visibly The 
area of cardiac dulness is increased in all directions, 
but mainly vertically On auscultation, a murmur 
is heard, replacing and following the second sound, 
of a blowing or hissing character, rarely rough, 
and lessening m loudness towards its end It is 
usudly loudest at mid-sternum and in the second 
right intercostal space , and it is conducted upwaids 
to the right clavicle, but mainly downwards to the 
xiphoid cartilage It is not heard at the back of 
the chest It may be conducted to the apex of the 
heart rather than to the ensiform cartilage , and 
this occurs, in the writer’s opinion, when the 
posterior or mitral segment of the aortic valves is 
the incompetent one, as the regurgitant current 
then fills on the mitral ’ alve, and the murmur is 
thus conducted to the apex The second sound 
mav be whollv lost at the base of the heart, being 
replaced by the murmur , but in some cases it is 
audible— this being due either to normal closure of 


one or two aortic segments, or to the propagated 
pulmonary second sound If audible in the carotids, 
the second sound is aortic, and is of some value as 
indicating an incomplete defect of the valves The 
second sound is often audible at the apex The 
first sound at the base is almost always modified, 
being generally murmurish and often obscured by a 
systolic murmur, due to slight obstruction from 
thickening of the valve-segments, or to relative 
stenosis and the vigour of the ventricular systole 
In some cases there is no distinct first sound audible 
at base or apex , its absence being possibly due to 
noiseless closure of the mitral valve by the intra- 
ventricular blood -pressure before the systole occurs 
Thus in cases of free regurgitation, both first and 
second sound may be absent over the left heart , 
but on listening over the femoral artery with a 
binaural stethoscope lightly applied, the two sounds 
of the heart can sometimes be heard In the 
majority of cases the insufficiency is no doubt asso 



Fig 2 — Pulse tracing in Aortic Insufficiency 

ciated with some stenosis, and the murmur is 
double — a short rough systolic portion, with a softer, 
longer, and more hissing diastolic portion This 
double murmur might be well called the up-and- 
down murmur of aortic valve disease the two 
de^nptive words indicating the length, and, to 
sonic extent, the characters of its component parts 
The signs connected with the pulse in aortic in- 
sufficiency are very significant As the pulsations 
of the aorta are visible to the right of the sternum, 
so the artenes often beat visibly all over the body, 
even to the radial, temporal, and dorsal arteries of 
the foot The ophthalmoscope has shown the same 
phenomenon in the central artery of the fundus oculi 
This remarkable mo\ ement of the artenes is due to 
two causes— firstly, to the hypertrophy and dilata- 
tion of the left ventricle, which throws an excessive 
quantity of blood into the vessels at each systole, 
and, secondly, to the sudden collapse of the arteries, 
due to the aortic regurgitation The arterial recoil 
during the ventricular diastole is not opposed, as m 
health, by the resistance of the perfectly closed 
aortic valves, and, consequently, the blood-column 
is not sustained, and the arteries collapse These 
‘locomotive* features in the pulse are generally in- 
creased by elevating the arm The pulse is sudden, 
short, large, regular, rapidly collapsing, and \ibra- 
tory The sphygmographic tracing brings out these 
characters the line of ascent is \ ertical and lofty , 
the summit is sharp and pointed ; the line of descent 
falls rapidly, and is broken by a series of secondary 
waves due to vibratory conditions, but has an ill- 
developed dicrotism The post-dicrotic portion of 
the tracing falls rapidly, from the absence of a sus- 
tained blood column The longer and more oblique 
this portion of the tracing, cceteris panbus, the less 
copious the regurgitation (see fig 2) 

Aortic insufficiency often lasts for many years 
without producing any obvious disturbance of the 
systemic and pulmonary circulations, hence the 
absence of dyspnoea and oedema The hy pertrephy 
and dilatation of the left ventricle, which form the 
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compensation, suffice to prevent ill effects. At each 
systole the dilated ventricle throws sufficient blood 
into the aorta to allow for the reflux, and to main- 
tain a fair arterial tension. Thus the compensation 
is perfect. In many cases, however, if the reflux is 
free, the coronary arteries, which are partly filled by 
the arterial recoil, are deprived of the full force 
of the blood-wave, and the nutrition of the heart 
consequently suffers. This is the great source 
of failing compensation, and the malnutrition of 
the cardiac muscle soon leads to dilatation of 
the ventricle, secondary mitral insufficiency, and 
atrophy. 

When the hypertrophy is excessive (over-compen- 
sation), as it is in some cases, there are flushings of 
the head and face, headache, vertigo, and violent 
arterial action all over the body. 

In Mitral stenmis there is rarely any prominence 
of the praecordial region ; and in its earlier stages 
neither increase of the cardiac dulness, nor altera- 
tion in the position of the impulse. The impulse, 
when regular, is fairly distinct, but it is often very 
irregular, and is associated with a thrill, which pre- 
cedes, runs up to, and terminates in the impulse. 
In advanced cases, the area of cardiac dulness is 
increased laterally; the impulse is diffused, and may 
b^ seen in the epigastrium ; this indicates hyper- 
trophy of the right ventricle, which sometimes 
obscures the left ventricular impulse and gives rise 
to epigastric and hepatic pulsation. The left 
auricular systole may occasionally be noticed, if the 
chest be thin, in the third left intercostal space. 
The sounds heard on auscultation in this lesion vary. 
The pathognomonic sign is a murmur preceding the 
systole, and ending with its commencement. This 
is best called the prasystohc murmur (also ‘ auricular 
systolic ’) ; and is produced when the contracting 
auricle forces blood under high pressure through a 
narrowed orifice into the ventricle. The first portion 
of the blood passes from the auricle into the ventricle 
noiselessly ; and it is only when a stream of higher 
tension is forced into it by the true auricular systole 
that the murmur is developed. The murmur is, 
therefore, short in most instances, occupying the 
last part of the diastole ; it runs up to the first 
sound, and ends abruptly in it. The position in 
which the murmur is best heard in its typical prae- 
systolic form is at the apex-beat of the heart or at a 
point between this and the left border of the sternum. 
It is strictly localised and not conducted in any 
direction. 

This murmur is soft and puffing, but may be 
harsh. It commonly fills only the last part of the 
diastolic period. In some cases, with greater 
roughening and deformity of the valves, the murmur 
is longer, rougher, more rolling or grinding, and 
ends abruptly with the first sound, which is very 
flapping in tone, and might easily be mistaken for 
the second sound conducted. The careful observa- 
tion of the impulse or of the carotid pulse with the 
finger, while auscultating, is necessary in order to 
avoid the error. Mitral stenosis develops three 
murmurs under different conditions of the valves ; 
(i) A short softish puff (sounding like vdot) imme- 
diately preceding the first sound ; (2) a short rough 
grinding murmur {rrrb ) ; and (3) a long murmur 
filling nearly all the diastole, often rough, but vary- 
ing in tone in some cases. These several murmurs 
increase in intensity up to, and end abruptly with, 
the first sound. The soft, hissing, diastolic murmur, 
occasionally heaid at the apex, winch lessens in in- 


tensity, and ends before the first sound, is a con- 
ducted aortic (or pulmonary) murmur. 

A special peculiarity of the praesystolic murmur is 
its variability : it is the only organic murmur which 
disappears and reappears as the cardiac conditions 
change. For instance, a murmur, inaudible while 
the patient is at rest, is developed by a little exer- 
cise ; or, again, an irregular tumultuous action of 
the heart masks all murmur, which becomes distinct 
as the heart steadies down under the action of digi- 
talis. In other cases there is no distinct murmur, 
but only a slightly prolonged and rough or grinding 
first sound, while tlie murmur is often lost as the 
heart-failure advances. In cases of mitral stenosis 
there is accentuation of the pulmonary second sound, 
from the greatly increased tension in the lesser circu- 
lation ; there may also be a doubling or reduplica- 
tion of the second sound at the base. This redupli- 
cation is a sign of great value in cases in which the 
prolonged or grinding first sound is the only sign. 
The reduplication of the second sound is due to a 
want of synchronous closure of the pulmonary and 
aortic valves, from their altered relative tension. 
A doubling of the first sound is sometimes noticed, 
probably due to retarded closure of the mitral 
valve, from lessened fulness of the left ventricle. 

The rhythm of the heart is frequently greatly dis- 
ordered in mitral stenosis, and also in mitral insuffi- 
ciency. A few beats occur regularly, or nearly so, 
and then a series of very small hurried contractions 
follows, to be again succeeded by stronger and 
better pulsations. These irregularities are referable 
to the varying charges of blood on which the ventri- 
cle contracts. The over-distended right cavities 
and the left auricle contract rapidly to expel their 
contents, but the narrowed mitral orifice does not 
allow a full charge to pass into the ventricle ; the 
diastole is too short for this purpose ; and the wave 
of contraction passes on to the ventricle from the 
auricle, producing a series of small ineffective pulse- 
beats, each representing a small charge sent into 
the aorta. When the series of ineffective contrac- 
tions ceases, the next diastole is longer ; and the 
succeeding systole sends, as the sphygmograph 
shows, a fuller charge into the arteries. During 
the small irregular beats the praesystolic murmur is 
often indistinguishable, but it is again heard with 
the succeeding slower and more effective beats. 
This irregularity in the heart’s rhythm, however, is 
not present in all cases of mitral stenosis. In some 


Fig. 3.— Pulse-tracing in Mitral Stenosis. 

instances the heart’s action and the pulse are regu- 
lar. The sphygmograph in such cases records a 
small pulse of low tension, with a little inequality 
in the volume of the beats; this inequality is often 
increased by exercise. In other cases the pulse- 
tracing is small, irregular, and unequal in its pulsa- 
tions, and marked by true and false intermissions 
(see fig. 3). 

In the earlier stages of mitral stenosis the face 
may be pale, and the congestive symptoms which 
mark mitral insufficiency are absent till the later 
stages. This form of valvular lesion gives rise more 
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commonly than mitral insufhciency to hoemorrhagic 
infarction in the lungs , but m other respects the 
pulmonary and systemic circulations suffer in the 
same way as described in the other form of mitral 
disease The subjects of this defect are often ill- 
developed and stunted in growth 

In Mitral tnsit^iciency inspection discovers some 
slight prominence of the proecordial region, with 
increased impulse, the apex often beating to the left 
of the nipple line The area of cardiac dulness is 
augmented mainly in a lateral direction, from the 
hypertrophy of the right ventricle On auscultation, 
a murmur is heard along with or, more often, re- 
placing the first sound, and following it , loudest at 
the apex , loud along the left edge of the heart , 
but absent or not so distinct over the right heart and 
at the base The murmur is propagated towards 
the left axilla, and is audible in most cases in the 
left vertebral groove near to the angle of the scapula 
If not audible posteriorly the murmur signifies re- 
gurgitation through a narrowed but patent mitral 
orifice, and may indicate mitral stenosis, in the 
absence of either a prfesystolic or diastolic murmur 
The mitral systolic murmur associated with dilated 
left ventricle or enfeebled muscle is not usually 
heard posteriorly The murmur is usually loud, 
blowing, and distinct in its character, keeping the 
same tone throughout The true first sound is 
generally obscured by it, but in some cases may be 
heard through it, and is then due to the partial 
closure of the mitral, or to the action of the right 
auriculo- ventricular valves The pulmonary second 
sound is commonly accentuated The pulmonary 
first sound has in some cases a inurmurish character, 
probably due to hypertrophy and dilatation of the 
right ventricle, and relative stenosis of the pulmo- 
nary orifice 

The radial pulse in cases of fairly perfect com- 
pensation IS regular, but quick, small, weak, and 
easily compressible , and the sphygmograph shows 
low tension, and an inequality in the size of the 
pulsations In cases of less perfect compensation, 



Fig 4 — Pulse tracing in Mitral Insufficiency, 


It becomes irregular and intermittent In all cases 
the pulse-beat is weak in comparison with the vigour 
of the ventricular systole (see fig 4) 

There is no unusual fulness of the superficial 
veins m the earlier stages of mitral insufficiency 
Later, when the right cavities become over-distended, 
the veins of the neck become full and may even 
pulsate This is very distinct when the tricuspid 
valve gives way In all cases slight exertion is 
sufficient to induce dyspnoea , and there is an ever- 
present tendency to bronchial catarrh, from the 
congested state of the lungs When compensation 
fails, the murmur becomes less distinct ; the hearths 
action IS rapid, irregular, and tumultuous ; the 
accentuation of the pulmonary second sound is lost , 
dyspnoea becomes orthopnoea , and cyanosis, oedema, 
and hsemorrhagic infarction of the lungs, with 
general and visceral dropsy, close the case 

Man) cases of mitral regurgitation obtain fairly 
perfect compensation , but the disease, like mitral 
stenosis, of necessity entails some dyspnoea on exer- 


tion, and keeps up constantly an engorged state of 
the pulmonary vessels 

Valvular affections of the right hearty arising from 
disease, are uncommon Those of the pulnwnary 
valves are rare , cases are on record, however, of 
pulmonary stenosis, and a few of pulmonary insuffi- 
ciency In the first case the systolic murmur is 
loud and superficial, and is heard loudest at the third 
left costal cartilage close to the sternum, and in the 
second left intercostal space , it is not usually con- 
ducted across the sternum, nor upwards to the right 
clavicle, as is an aortic murmur A diastolic pul- 
monary murmur is soft and blowing , and is heard 
loudest in the same situations, and downwards to- 
wards the ensiform cartilage 

The tricuspid valves are more frequently affected 
Tricuspid insufficiency is indeed a common sequel 
of disease of the left side of the heart Structural 
changes in these valves are, however, rare Tri- 
cuspid insufficiency does not always produce a 
murmur , when present this is soft and short, and 
is heard nearer the middle line than a mitral mur- 
mur, at the base of the ensiform cartilage The 
pulsations of the cervical veins may indicate the 
lesion when the murmur is absent 

Tricuspid stenosis causes a praesystolic murmur, 
harsh m character, loudest at the base of the ensi 
form cartilage and towards the left edge of the 
sternum, not propagated towards the left heart, and 
not audible at the back of the chest, though faintly 
conducted along the sternum to the base of the 
heart A pr:Ks>sto]ic thrill mav be present Mitral 
stenosis has been observed in association with this 
lesion, and two prsesystolic murmurs may be made 
out in such cases 

The physical signs and the diagnosis of combined 
valve lesions remain to be described The mitral 
and aortic valves may each be affected with stenosis 
and insufficiency, from a single attack of endocar- 
ditis, or from one lesion arising as a consequence of 
the other The double aortic murmur, already de- 
scribed, indicates the aortic combination , but it 
must be always remembered that the systolic mur- 
mur in these cases may exist with little or no actual 
stenosis 

In the double form of mitral disease, either defect 
may exist alone at first, and afterwards be associated 
with the signs of the second In some cases the 
pnesystolic murmur may fail to be heard, and a sys 
tolic murmur may alone be audible , in other cases, 
there is a prolonged apex murmur which slightly 
changes tone , in other cases, again, a short giind- 
ing praesystolic murmur is followed, occasionally at 
an interval, by a soft, blowing, systolic one The 
combination of aortic with mitral disease may be 
recognised by the presence of their special mur- 
murs 

Prognosis — It is very difficult to state general 
rules of prognosis in valvular affections of the heart, 
as so much depends on the peculiarities of each 
case There are, nevertheless, certain broad rules 
As regards origin, rheumatic inflammation is less 
senous than degenerative change, which occurs later 
in IPe, and is necessarily progressive Accidental 
rupture is the gravest form of origin The valv e 
affected is also a prognostic element ; but an) 
attempt to arrange cases in order, according to the 
seat of the valvular defect, must be open to so man) 
exceptions that it must not be too much trusted 
Speaking generally, however, aortic regurgitation 
constitutes the gravest form of lesion owing to the 



^;o HEART, VALVES AND ORIFICES OF, DISEASES OF 


liability of the patient to the occurrence of sudden 
death. Pure aortic stenosis with good ventricular 
hypertrophy is perhaps the least unfavourable form 
of valvular defect. Mitral regurgitation is also com- 
patible with the attainment of advanc^ age, but 
stenosis of this valve is usually progressive, and the 
outlook in such cases is grave. For purposes of 
life-insurance the presence of any valvular defect 
prevents the subject of it from being accounted a 
‘good life.’ It is probable, however, that some 
adults with compensated mitral regurgitation might 
safely be accepts at increased rates. 

Aortic cases are often free for years from any 
grave symptoms. The presence of the second sound 
over the carotids is favourable. The pulse-tracing 
also affords valuable aid in prognosis, as it gives, 
by the size of the dicrotic wave and the obliquity of 
the line of descent, a rough measure of the amount 
of insufficiency. There is much more risk of sudden 
death in aortic cases than in mitral. 

In mitral lesions the dangers arise from the pul- 
monary complications ; embolism is more common 
than in aortic affections. Mitral cases can be 
rescued from asystole more frequently, and die of 
advanced cardiac cachexia, geneially with dropsy. 
Under favourable conditions of life, requiring little 
physical exertion and causing no emotional excite- 
ment, both forms of mitral disease are compatible 
with many years of life. When they are conjoined, 
the prognosis is more unfavourable. In cases of 
sudden insufficiency, produced by rupture of the 
valve-curtains or of the tendinous cords, death may 
occur very rapidly from the disturbance of the 
circulation. 

The whole question of prognosis turns principally 
on the state oi the myocardium. So long as this 
is sound, compensation may be maintained ; the 
moment degeneration sets in, cardiac failure and 
all its evil train of symptoms come on. Such 
failure coming on gradually, without any previous 
overstrain of the heart, is always most grave. Each 
successive attack becomes graver, and the visceral 
congestions which accompany it more stubborn. 
Albuminuria is a marked index of the gravity of the 
congestion, and is serious in proportion to the fre- 
quency with which it has occurred. In some cases 
a copious flow of limpid urine is a very grave 
Sjntnp^om. Dropsy of the extremities, and more 
especially of the cavities, is bad, as indicating 
failure in the peripheral circulation. Next to the 
cardiac muscle, the state of the peripheral vessels 
is most important ; thus, petechias are bad signs ; 
while atheroma and other conditions, such as febrile 
attacks, add to the danger by interfering with the 
circulation. The general nutrition of the patient 
suffering from valvular disease also enters into the 
prognostic problem. There is a ‘ cachexia ’ proper 
to the end of heart-cases, which is due to the gradual 
deterioration of the nutritive fluids by the long- 
continued visceral congestions which hinder assimi- 
lation and excretion. Blood is less perfectly made 
and less perfectly purified ; hence the steady dete- 
rioration of the general condition, which is always 
of evil import as regards duration of life. In the 
poor, the prc^osis, as to duration, is not favourable 
owing to the difficulty of obtaining the needful 
amount of rest and of nourishing food } but in the 
well-to-do, all observers sec many cases extending 
over a great number of years. 

Treatment.— V alvular aff^tions of the heart, 
whether the result of rheumatic inflammation or of 


degenerative change, are, as a rule, incurable. 
Some few cases of rheumatic origin lose the signs of 
valvular disease, and are practically restored by the 
after-processes (for example, contraction) in the 
inflamed valve ; and some few cases also of mitral 
insufficiency, associated with dilated left ventricle 
and softened muscle, are cured by treatment. These 
exceptions are, however, few ; and as we cannot 
repair the valve-mischief, in the vast majority of 
cases our treatment must be directed to aid the 
compensatory hypertrophy, and to check the de- 
velopment of the consequences of the defect. The 
maintenance of the nutrition of the substance of the 
heart is, therefore, the main object of treatment; 
just as the state of the nutrition of the heart is the 
key to the prognosis. On this account the general 
regimen of heart-cases is very important. In cases 
in which good compensation is present, no treat- 
ment directed to the cardiac condition alone is 
necessary. 

Prophylaxis . — Since valvular disease is generally 
the result of rheumatism occurring in childhood, it 
is important to watch carefully for indications of this 
disease and to treat it effectually. Slight pains in 
the limbs — frequently muscular — should not be 
neglected: such so-called ‘growing pains’ neces- 
sitate a careful examination of the heart, and if the 
slightest murmur be detected complete rest in bed 
should be insisted upon. Salicylate of sodium 
should be given in all cases of rheumatic pains in 
children. See Rheumatism. 

General regimen . — The diet should in all cases of 
valvular disease of the heart be unstimulating but 
sustaining, consisting of a good proportion of albu- 
minous food (meat, eggs, poultry, and fish), with 
wine in moderate quantity, and some chalybeate 
water. There should be no unnecessary excitement 
of the heart, either by exercise or emotion. All ath- 
letics and violent efforts should be avoided. In boys, 
football and all forms of racing must be forbidden. 
Cricket and gentler outdoor games may be permitted 
in well- compensated cases, and gentle horse-exercise 
is often beneficial. Bicycling upon level ground 
is admissible, but up-hiU this form of exercise is 
carefully to be avoided. In aortic cases, steady 
exercise without strain is beneficial. The residence 
should be so situated as to avoid the necessity of 
exertion, sudden changes of temperature, cold, and 
damp. The chief object of the regimen should be 
to prevent anaemia ; hence plenty of fresh air is 
essential. Tobacco is injurious. In early life over- 
exertion and exposure to cold — in adult life, emo- 
tional, sexual, and dietetic excesses are the chief 
dangers. The propriety of marriage must be con- 
sidered in each case on its merits. Women, as a 
rule, should not marry ; when affected with mitral 
disease they are often barren. To men marriage is 
more generally permissible. 

Medicinal treatment . — The therapeutical treat- 
ment varies according to the stage of the cardiac 
disease. The mechanical defect of a valve first 
makes itself felt by shortness of breath, sometimes 
by palpitation and praecordial pain ; these symptoms 
pass away when compensation is effected, but till 
then require treatment. In cases of mitral disease, 
tincture of digitalis (nv v doses) relieves the palpita- 
tion ; spirits of chloroform is also a useful adjunct. 
In aortic cases, ether and other diffusible stimulants, 
small dc^ of opium and belladonna, with the local 
application of belladonna to the prsecordial region, 
are valuable remedies. 
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The prsecordial pain, mostly retro-sternal, may, 
when severe, require a few leeches or cupping, but 
generally yields to mild counter-irritants, such as 
turpentine, iodine, or mustard Internally the 
bromides are useful ; when the pain occurs paroxys- 
mally, ethereal preparations and ammonia act well. 

When the compensatory chanp;es in the heart are 
effected, the palpitation and pain decline, and the 
chief indication is to keep up the nutrition of the 
heart by the hygienic rules above given, and by the 
administration of preparations of iron, combined 
with arsenic, strychnine, quinine, and mineral acids. 
Chalybeate waters are also useful adjuncts. The 
syrup, infusion, and tincture of the Prunus virginica 
are preparations of value in some cases after the use 
of digitalis The secretions should be carefully 
watched, and the bowels opened freely every day, 
so as to avoid straining, and to relieve the portal 
circulation The quantity of urine should be daily 
noted, as it is a capital index of the state of arterial 
tension Patients in whom the most perfect com- 
pensation exists are, nevertheless, in a state of 
unstable equilibrium, for an exaggeration of a phy- 
siological act or emotion may disturb the balance of 
the circulation In most cases the compensation 
breaks down sooner or later The pulmonary con- 
gestion soon manifests itself by bronchial catarrh, 
which requires expectorants in various combinations, 
while friction, poultices, and counter-irritation are 
applied to the chest- walls 

For the general visceral congestions our chief 
remedies are, firstly, diuretics , and, failing these, 
hydragogue cathartics Of diuretics, the salts of 
potassium, digitalis, squill, broom, chimaphila, 
spirit of nitrous ether, and luniper are the most 
useful The hydragogue cathartics, which relieve 
the over-distended portal vessels primarily, and the 
general circulation secondarily, are also most valu- 
able of these the compound powders of scammony 
and jalap in 20- to 40-grain doses, bitartrate of 
potassium in electuary, one or two drachms, every 
morning , sulphate of magnesium , and senna are 
the most trustworthy By the judicious use of an 
occasional purgative, and the administration of a 
suitable diuretic, aided by cupping, poultices, and 
sometimes a small blister over the loins, combined 
with rest and stimulants, the worst cases of dropsy 
from cardiac failure are often saved 

For the dyspnoea and the insomnia, two of the 
worst symptoms, we have a remedy of great power 
in the subcutaneous injection of morphine in doses 
of one sixth of a grain upwards This remedy acts 
often like a charm, and may be used even in the 
worst cases of both mitral and aortic disease, but 
always with caution. Albumen m the urine does 
not necessarily contra-indicate its use In some 
cases chloral hydrate and bromide of potassium, 
alone or in combination, are valuable remedies for 
the insomnia ; and chloralamide in doses of 20-40 
rs IS a safe drug which does not cause cardiac 
epression Sulphonal and paraldehyde are also 
useful ; but they should be given cautiously The 
bromides may be prescribed with other sedatives, 
such as nitroglycerin, for the dyspnoea The com- 
pressed-air bath also relieves the last symptom. 

Dropsy, like the visceral congestions with which 
it IS associated, requires the use of diuretics and 
hydragogue cathartics When these fail, the swollen 
limbs may be punctured with benefit. Contmued 
friction of the limbs, by stimulating the vessels, will 
often cause considerable anasarca to disappear. The 


drug on which main reliance must be placed when 
general dropsy supervenes is digitalis. It is par 
excellence the cardiac tome. Convallana, stroplmn- 
thus, casca, caffeine, and Adonis vernalis are other 
drugs having similar action — strengthening, but 
slowing, the heart-beat. iThey are all less trust- 
worthy than digitalis Caffeine is a good diuretic, 
and so occasionally is convallana, even when digi- 
talis has failed Strophanthus is generally the most 
useful 

Digitalis has so great a share in the therapeutics 
of heart-disease, and a knowledge of its action is so 
important, that it must be discussed separately and 
last Whatever views may be held as to its physio- 
logical action, its greatest triumphs are seen clinically 
in the treatment of valvular disease, when cyanosis, 
distended jugular veins, dyspnoea, congested viscera, 
dropsical limbs, scanty urine, tumultuous heart- 
action, and a frequent, irregular pulse, indicate 
failing compensation This assemblage of sym- 
ptoms IS mostly seen m mitral cases, and it is pre- 
cisely in this class that the drug is most valuable 
Under its use ‘the pulse grows in force, fulness, 
and regularity , the arterial tension rises , the pul- 
monary congestion diminishes , the kidneys, before 
inactive, wake up to their work , and the advancing 
dropsy recognises its master and beats a sullen re- 
treat * In mitral stenosis these good results are due 
not only to the increased vigour given by the drug 
to the contractile power of the heart, but also to the 
fact that by its slowing action the diastolic period of 
each revolution is lengthened, and the time thus 
increased during which the distended auncle can 
force Its contents through the narrowed mitral on- 
fice into the left ventncle Digitalis here not only 
obtains a better filling of the ventricle, but a more 
effective discharge of its contents when filled and 
thus, under its use, beat by beat, the general and 
pulmonary venous congestion is relieved In mitral 
insufficiency it is almost equally potent In both 
forms certain of its good effects would seem to be 
due to some influence, probably through the pneu- 
mogastric nerves, in producing contraction of the 
pulmonary blood-vessels It is perhaps this pro- 
perty which makes it valuable in pulmonary haemor- 
rhages, independent of heart-disease 

In aortic valvular diseases digitalis is not so 
valuable a remedy In these cases the assemblage 
of symptoms mentioned above is not met with, ex- 
cept sometimes in the later stages, when the mitral 
valve is secondarily affected, and the case is not one 
of pure aortic disease In these compound cases 
the drug is valuable, especially in combination with 
ether and ammonia In aortic insufficiency alone, 
the slowing action of the digitalis produces evil by 
increasing the length of the diastolic penod of each 
revolution, dunng which the regurgitation takes 
place. The force it may give to the systole is no gam 
in the face of this slowing action, inasmuch as the 
aortic recoil gains in the same proportion as the ven- 
tricular systole, and thus forces blood back into the 
ventricle with increased vigour dunng the lengthened 
diastole It is important in aortic insufficient^ to 
maintain the frequency of the cardiac action ; hence 
these cases are so constantly the better for caieffiUy 
r^ulated bodily activity , and so, when the toning 
effects of digitalis are r^uired, it should always be 
given in combination with ether and ammonia, to 
keep up quiqk action of the heart, and to prevent 
the vertigo and syncope which may otheiwise occur. 
When there is excessive hypertrophy in cases Of 
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aortic insufficiency, digitalis is useful sometimes in 
quieting palpitation, reducing excessive fr^uency, 
and lessening headache and vascular excitement. 
Caffeine given with senega, aconite in small doses, 
and Veratrum viride also relieve these symptoms ; 
but a few drops of nitrite of amyl inhal^ from 
cotton^wool, or nitroglycerin tablets, are more 
rapidly and surely beneficial. In many cases of 
aortic disease potassium iodide in doses of 3 to 5 
grains is a valuable remedy. In aortic stenosis 
digitalis is rarely required. The simple mode of 
compensation makes these cases require little treat- 
ment. Digitalis is sometimes useful in combination 
with stimulants to give vigour to the myocardium, 
and check the tendency to dilatation. If it slows 
the action of the heart notably, its effect becomes 
hurtful. Nux vomica often prevents this. 

In combined valvular lesions, the predominant 
lesion must be the guide in the use of digitalis ; but 
it may be given advantageously whenever the general 
signs of venous stasis are present. The diuretic 
power of the drug is one of the best tests of its 
beneficial action. Relying on this test, the writer 
often gives digitalis for weeks, nay, months at a 
time, and obtains improvement in the nutrition of 
the heart which lasts long after its discontinuance. 
Digitalis effects this improvement by increasing the 
vigour of the coronary circulation, and thus builds 
up new heart-muscle to compensate a valvular de- 
fect. In aortic cases the nutrition of the muscle 
must be kept up by iron, arsenic, quinine, strych- 
nine, and stimulants. 

The preparations of digitalis which may be used 
arc, the powder in ^ to i grain ; the tincture in 
nv to xy ; and the infusion in 5j to 5vj doses. As 
a diuretic in cases of dropsy, the old combination of 
squill, digitalis, and blue-pill is invaluable. 

B. Walter Foster. 

HEART, Wounds of— Synon. ; Fr. BUssurts 
du Cctur*, Ger. Herzixmfiden. 

iETIOLOGY AND ANATOMICAL CHARACTERS.— 
Wounds of the heart may be punctured, incised, or 
lacerated j and indicted with a variety of weapons 
or other sharp bodies, as well as with projectiles, 
especially bullets. Traumatic ruptures and con- 
tusions form another considerable class of injuries 
of the heart, which chiefly result from falls, crushing 
accidents (for example, being ‘run over*), kicks 
and blows. Injuries of the heart due to the en- 
trance of foreign bodies, such as a needle or a bone, 
have been inflicted in some rare cases from the 
interior of the oesophagus or stomach; the most 
remarkable case of this kind being one of a wound 
of the pericardium from behind by the point of a 
sword which a juggler had attempted to ‘swallow.* 

Post mortem^ the chest-wall generally presents 
evidence of the wound that has been inflicted. The 
pericardium rarely escapes injury. Its sac is found 
to contain blood in recent cases, or efiused lymph 
or pus when life has been preserved for a few days 
or more. The walls of the heart at the seat of 
injury present different appearances, according to 
the precise nature of the lesion. Punctured and in- 
cis^ wounds may be of all sizes ; may take either 
a direct or an oblique direction through the muscular 
fibres ; and are generally penetrating. Bullet- 
wounds cut away a portion of the heart, whether at 
the borders or fipom the thickness of the organ. 
Traumatic ruptures present special characters (see 
Heart, Rupture of). In all the varieties of injuiy 
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of the heart, the wound is found plugged with blood- 
clot, the edges being either infiltrated or ecchymosed 
and torn. In cases that do not prove rapidly fatal, 
the usual signs of inflammation, or healing, and 
even cicatrisation, are found in the heart; or 
aneurysm of the cardiac walls may be developed as 
a result of the latter. The valves and their appen- 
dages are frequently incised or otherwise injured. 
In some cases a portion of the weapon, projectile, 
or foreign body may be found in the heart. The 
ventricles— and especially the right ventricle— are 
the parts of the heart most commonly injured. The 
great vessels, lungs, and the arteries of the chest- 
wall may also be wounded in different instances. 

It must be observed that a blow over the heart 
has proved instantly fatal without leaving any 
lesion discoverable /ost mortem. 

From these results it is evident that wounds of the 
heart may prove rapidly fatal by loss of blood, by 
compression of the heart resulting from haemorrhage 
into the pericardium, or by shock ; while, at a later 
stage, pericarditis, myocarditis, and secondary 
haemorrhage may be expected to supervene. 

Symptoms, Course, and Terminations.— In 
about one third of recorded cases of injury of the 
heart, either death is immediate — fainting, convul- 
sions, and the other symptoms of syncope, as well 
as those of shock, being the prominent phenomena, 
along with external haemorrhage ; or the patient 
drops dead after a few moments, during which time 
he may have undergone considerable exertion. In a 
second class of cases, the symptoms of syncope or 
of shock occur immediately, but death does not 
ensue at once. The patient then lies in a state 
either of unconsciousness or of complete prostration. 
In the latter event he complains of a sense of great 
debility, praecordial oppression, dyspnoea, and suffo- 
cation ; the surface is cold, pallid, and trembling ; 
vomiting may occur ; and there is usually haemor- 
rhage from the region of the heart. Death occurs 
after minutes or hours, either from exhaustion, due 
chiefly to continued or repeated loss of blood, or 
from compression of the heart. In a third series of 
cases the course is more protracted. The patient, 
after suffering from the symptoms just enumerated, 
but in a less degree, passes through the various 
phases of constitutional disturbance commonly ob- 
served in severe wounds, complicated, however, 
with pericarditis, myocarditis, and repeated haemor- 
rhage; and dies of exhaustion after an illness of 
we^ or months. Lastly, in a small proportion of 
cases, the patient survives the various accidents 
and complications just described, and the wound of 
the heart heals ; but it sometimes happens that 
signs of aneurysm of the cardiac walls, or of incom- 
petence of the valvular apparatus, are developed as 
the result of the lesion. 

Diagnosis. — Wounds of the heart can usually 
be diagnosed without difficulty by the situation of 
the external injury and the severity of the sym- 
ptoms. Similar symptoms may, however, follow 
injuries of the great vessels in the neighbourhood 
of the heart, or of the arteries of the walls of the 
chest, if the haemorrhage be profuse. Still, unless 
there be almost complete certainty that a vessel 
within reach is the only scat of the bleeding, the 
diagnosis should be left undecided, and all dangerous 
interferetice avoided. 

Prognosis.— I njury of the heart is generally to 
be rmrded as certain to end in death; but it 
should not be forgotten that as many as 12 oer cent. 
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of recorded cases are said to have recovered^ Some 
very remarkable instances have occurred of recovery 
after very severe injury to this organ The pro- 
gnosis may be broadly estimated by the seventy of 
the immediate symptoms* Traumatic rupture of 
the heart is said to have invariably proved fatal 
Treatment —In wounds of the heart, the 
haemorrhage must be at once arrested by the usual 
surgical means ; immediate death must be pre- 
vented by Icautious stimulation ; and the patient 
must be kept m such a condition that, while life is 
preserved, the danger of inflammatory reaction in 
the region of the heart, and of fresh haemorrhage, 
is reduced to a minimum. It is on this account 
that restorative measures are to be guardedly em- 
ployed at first, and stimulants resorted to m the 
further progress of the case only when urgently 
indicated Absolute rest of body and mind is 
indispensable Nervine and cardiac sedatives, such 
as morphine, potassium bromide, chloral hydrate, 
and belladonna, may be of great service when used 
with judgment J. Mitchell Bruce. 

HEARTBURN — Synon Cardialgia. — Heart- 
burn IS a hot or scalding sensation, usually referred 
to the cardiac orifice of the stomach, but in some 
cases diffused over the whole abdomen. It is a 
marked symptom of many forms of indigestion, 
and IS frequently accompanied by eructations of a 
very acid character the fluid rejected from the 
stomach produces a sensation of scalding in the 
throat and cesophagus Sea Digestion, Disorders 
of, Flatulence, and Stomach, Diseases of 

HEAT, Effects of Severe or Extreme — 
{A) Constitutional Effects of Severe Heat 
acting generally. — The constitutional or general 
effects of exposure of the whole body to high tem- 
peratures vary with the source and degree of heat, 
the slowness or rapidity of transition from lower 
temperatures, and the length of exposure, as well as 
with the age, constitution, habit, and health of the 
body , and they are hable to be more or less modi- 
fied or obscured by various concomitant circum- 
stances and conditions, such as the hygrometnc 
state, and the punty or impunty of the atmosphere. 

The range of temperature within the limits of 
which life can be maintained appears to be greater 
in the case of man than in that of most of the lower 
animals, in virtue of greater power of accommoda- 
tion xo external influences, without undue elevation 
or lowering of the temperature of the body But 
in every case any such combination of external cir- 
cumstances as causes the temperature of the body to 
rise io° to 15° above the normal standard speedily 
proves fatal. 

I. Artificiaf heat. — Numerous observations 
and experiments show that in t/ty air exposure to 
very high temperatures can be borne, dunng penoda 
varying with circumstances, without danger or even 
serious inconvenience, the temperature of the body 
being kept down within safe limits by evaporation 
ftom the surface and from the lungs. Glass- workers, 
metal-founders, gas-stokers, engineers in steamboats 
—especially in the tropics— bakers* oven-builders, 
^nd others constantly carry on their work in tem- 
peratures of from 120^ to 160^ F. or even h^her->^ 
to say nothing of the blasts of radiant heat to which 
SOipe are from time to time exposed. In mtnst^air^ 
evaporation from the sux&ce and its coolmg influence 
being diminished or prevented, much lower tern* 
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peratures speedily become insupportable. Bergei 
was unable to remain m a vapour-bath the tempera* 
tureof which had risen from 106® to 120® F. , although 
he had easily borne a temperature of 230® F in dry 
air for five minutes. When the natural loss of heat 
is prevented by the moisture of a hot atmosphere — 
as in a vapour-bath, or by immersion in a hot-water 
bath, or otherwise —the temperature of the body 
rises. It has been found, taken in the rectum, to 
nse as high as 103" in eight minutes in a vapour- 
bath of 127® j and m a hot- water bath of 104® to 
III® the temperature taken in the mouth has been 
found to nse to loi 6° 

Fleming found that exposure m the Turkish bath 
during an hour to a temperature commencing at 
170® F. and gradually lowered to about 1 30® F. 
caused the temperature of his body (taken by a 
specially devised thermometer in the mouth) to nse 
rapidly dunng the first ten minutes from a normal 
average of 97*65° to 99 2® F. (a nse of 1 55° F.) ; 
and then more slowly until the end of fifty minutes, 
when the highest point, loi '3° F (a nse of 3*65° F. ), 
was reached His pulse rose dunng the first ten 
minutes from 78 to 91 beats in the minute, and hke 
the temperature attained its maximum, 115, at the 
end of fifty minutes His breathing first diminished 
in rapidity from 22 5 to 20 8, and then increased to 
25*4 in actual rapidity, but maintained a diminished 
ratio to the pulse. The artenal tension seemed to 
be increased by the greater rapidity of the heart’s 
action, combined with the engorged state of the 
capillary circulation The quantity of matenal 
eliminated dunng the hour amounts to forty-four 
ounces The proportion of chlorides in the unne 
passed after the bath (3 65 in the 1,000) was little 
more than half that in the sweat (6 05) collected 
during the bath, and much less than in the unne 
previously passed (5 68). The proportion of urea 
m the unne was slightly increa^, and the sweat 
contained i 55 in the 1,000 

The effects felt by those exposed to great heat 
vary with the temperature, the length of exposure, 
and collateral circumstances, such as an impure 
atmosphere and physical exertion, &c. A sensation 
of warmth, at first agreeable, is succeeded by one 
of oppressive and then painful heat, until this is 
again relieved by the establishment of copious 
evaporation from the surface. Pleasant stimulation, 
and some degree of excitement of the nervous and 
muscular systems, are quickly followed by languor, 
lassitude, listlessness, feelings of exhaustion, mdis- 
position to mental effort or muscular exertion, 
dizziness, tendency to sleep, faintness, and uncon- 
sciousness, sometimes accompanied or preceded by 
convulsions. If rehef is not afforded death ensues. 
If timely relief is afforded, more or less speedy and 
complete recovery may be brought about. 

If the symptoms have been severe and persistent, 
or if the sufferer has been exposed to repeated 
attacks, permanent damage to the health, and 
especially to the nervous system, almost certainly 
results, in spite of apparent temporary recovery. 
In many cases general debility and deterioiadon, 
in some cardiac troubles, and in others insani^, 
have been recorded as the persistent after-effects. 
Symptoms and conditions closely or ozactly re- 
sonbling those of sunstroke may be produced by 
exposure to an artificially heated atmosphere, or to 
blasts of radiant beat ftom fires or fumaces. See 
Sunstroke. 

Bernard, Delaioche, and otBet s Iwve shown tllEa.t 

XX 
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animajs exposed to temperatures of from 130° or 
lower to 150® F. and upwards quickly die. 

The p0St‘imrt€m examination of ammals so killed 
showed that the heart had entirely ceased to beat a 
few seconds after death, and that neither it nor the 
muscular coat of the intestines could by any means 
be stimulated to contract again. The muscular 
fibres of the heart examined microscopically ap- 
peared rigid and coagulated (Kiihne ana Ranvier). 
Further, the blood in both arteries and veins was 
dark-coloured. Rigor mortis set in almost directly 
after death, and general decomposition very speedily 
commenced. Apart from these changes no lesions 
sufficient to explain the cause of death can be seen. 
The proteids of the nervous and muscular systems 
begin to undergo coagulation at Ii6*6° F. (47® C.), 
or even at a considerably lower temperature, if the 
exposure is prolonged. Such a coagulation in the 
nerve-cells and muscle-fibres would cause chemical 
and ph3^ical changes incompatible with life. 

Anatomical Characters.-— The post-mortem 
appearances met with in the human subject in cases 
in which death has been attributed to the general 
ejects of heat have not been uniform, probably 
because there has been in most cases simultaneous 
exposure to other deleterious influences. It is 
probable that the changes leading to the fatal issue 
are microscopic, and are to be found chiefly in the 
nervous system. Recent observations by Gold- 
scheider and Flateau, Marinesco, and Mott have 
shown that changes can be seen in the structure of 
the nerve-cells of animals and men who have died 
with hyperpyrexia. Nissl-bodies, composed of a 
nucleo-albumen, are not visible in such cases. 

Treatment. — The immediate treatment to be 
adopted in the case of those suffering from exposure 
of the whole body to heat consists essentially in 
removal into a cooler and purer atmosphere ; quiet 
rest in the recumbent position ; fanning ; cool or 
even cold affusions or sponging, especially over the 
head and spine — the effect, however, being carefully 
watched ; and the administration of cool or luke- 
warm fluid in small quantity at a time, with some 
stimulant. Copious draughts of cold water in a 
highly heated state of body are liable to give rise 
to dangerous or even fatal results. Bleeding is not 
to be recommended. 

T\it after-treatment must be conducted on general 
principles, and determined by the condition of the 
patient, and the indications afforded in the particular 
case. 

2. Climatic and Solar Heat.— The effects of 
climatic heat experienced on transition from tem- 
perate to tropical regions are as follows ; ist The 
average temperature of the body rises *5° to i® F. 
according to Davy and Crombie, or to a somewhat 
reater extent according to others. The daily 
uctuations of bodily temperature in health in 
India correspond to those in England. The normal 
temperature of native Indians is about half a 
degree higher than that of Europeans (Crombie). 
2nd. The pulse is quickened according to most 
observers, but Rattray >says this is incorrect. 
3rd. The breathing becopies slower and less deep, 
felling from about sixteen^to about twelve or thirteen 
per minute. Less carb<^c acid and less water are 
exhaled. 4th. The skin acts much more freely, its 
excretion beii^ increased by about 24 per cent 
(R^tiay). The continued hyperaemia and over-^ 
action of the skin, however, are liable to be foN 


ducts, giving rise to ‘prickly heat.* Sth. The 
urine is lessened in quantity, and the urea and 
chlorides are diminished proportionately to the 
temperature as the latter rises from 70® F. to 90® F. 
6th. The appetite, especially for animal food, is 
diminished, and the digestive powers seem lowered. 
7th. Indisposition to exertion and a sense of ex- 
haustion of mind and body are experienced in 
degrees varying with circumstances ; the depressing 
effects being most felt when the heat* is not only 
great but continuous day and night, and when the 
atmosphere is moist. 

The effects of the radiant heat of the sun, as 
distinguished from those of atmospheric heat, are 
discussed in the article on Sunburn. 

Exposure to the direct rays of the sun, or to 
great or continued heat in the shade, especially 
under unfavourable atmospheric and general con- 
ditions, may give rise to heat-fever, heat-apoplexy, 
or one or o 3 ier of the forms of sunstroke. See 
Sunstroke. 

{B) Local Effects of Severe Artificial Heat: 
Burns and Scalds.— The local effects of heat 
vary with the degree, the length of exposure, the 
medium of application, and the part acted upon. 
Bums result from ‘ dry,’ Scalds from ‘ moist ’ heat. 

Signs and Symptoms.— (i) A comparatively 
slight degree of heat causes recess, tingling, pain, 
and tenderness, which soon subside. Desquama- 
tion of the epidermis may follow, but no permanent 
trace of injury is left. (2) A higher degree causes 
severe burning pain, and great redness of surface, 
followed by effusion of serum beneath the cuticle 
(vesication). Complete restoration without scar is 
usually effected. (3) Still higher degrees of heat 
or longer exposure cause intense pain, and imme- 
diate destruction of the true skin to a greater or 
less depth. Permanent scarring results. (4) Violent 
heat and prolonged exposure cause death and 
charring of the skin and structures beneath it down 
even to the bone. Loss of parts and more or less 
serious deformity and scarring necessarily result. 

Only too frequently, in spite of such precautions 
as it is possible to take, the sloughs of burns 
become infected, pus forms, and sometimes wide- 
spread and destructive cellulitis develops. But 
suppuration is no necessary result of a burn. 

The separation of sloughs, and the processes of 
repair after severe bums, take place slowly; and 
as a rule the patient suffers much more acutely, and 
during a much longer period, than after other forms 
of injury involving equally extensive destruction of 
tissue. 

The constitutional symptoms and effects associated 
with burns and scalds vary with the superficial 
extent and situation, rather than with the depth of 
the injury. Thus an extensive burn or scald over 
the abdomen affecting only the skin is much more 
likely to prove fatal than charring part of an ex- 
tremity ; and burns over the front of the abdomen 
or chest are more likely to prove fetal than those 
of similar extent on the back. If half the surface 
of the body is even superficially affected the sufferer 
rarely recovers. Children suffer more than adults, 
and old age is unfevourable. 

In severe cases death may result from shock, 
either immediately on receipt of the injury, or after 
a period of from two or three to forty-eight hours 
or more. During such time the sufferer remains in 
a state of collapse or prostration, with pale fece. 
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tion, partly to increased loss, of heat when epi* 
dermis has been widely removed), cool breath, 
small frequent pulse, dry tongue, and scanty urine ; 
sometimes the patient is apathetic, at other times 
excitable and restless ; thirst is codlmon, vomiting 
occasional, convulsions or delirium rare. Haemo- 
globinuria may be found. Post-mortem examination 
shows congestion of the viscera, especially the 
bram. The kidneys may have a reddish-brown 
colour, largely due to blood-pigment in the tubules. 
During life red corpuscles altered in form and even 
broken up have been seen ; and after death the 
blood has often been described as thick, and throm- 
bosis of vessels in many organs has been found. 

More than fifty per cent, of the fatal cases occur 
within forty-eight hours, and the majority seem to 
be nghtly attributed to shock But there may be 
many contributory causes of greater or less im- 
portance. Thus Sonnenburg thinks some almost 
immediate deaths may be due to over-heating of 
blood and consequent paralysis of the heart Other 
possible factors are • carbon dioxide ; destruction 
of red corpuscles and accumulation of solution of 
haemoglobin, forming a fluid which is destructive of 
leucocytes, thus setting free fibrin-ferment (leading 
to thromlxisis) and other less-known toxic sub- 
stances , and the accumulation in the blood of toxic 
materials which should be removed by kidneys and 
skin 

In about forty-eight hours, more or less, the 
stage of reaction sets in The patient revives, and 
some degree of general pyrexia becomes manifest 
Too often it is of septic type, and is accompanied 
by inflammation and suppuration of the burnt part 
An acute septicaemia with erythematous or scarla- 
Uniform rashes is not uncommon in children. The 
tendency to congestion of the abdominal and 
thoracic viscera persists, and sometimes runs on to 
actual inflammation (septic or toxic?) But the 
most singular lesion of this period is ulceration of 
the duodenum between the pylorus and the papilla 
of Vater The presence of such an ulcer may be 
indicated by epigastric pain after food, and perhaps 
hsematemesis or melsena Often perforation into the 
peritoneum or fatal bleeding from an eroded artery 
occurs without warning The complication is rare 
and not necessarily fatal. Embolism of a small 
artery and autodigestion is a suggested explanation 
of the occurrence, but not of the localisation of the 
ulcer. William Hunter produced similar ulcers in 
dogs by the intra-venous injection of toluylene- 
diamine, and suggests that in bums the cause may 
be a toxin eliminated with the bile. During this 
period, and from the causes indicated, death occurs 
in about 30 per cent of the fatal cases 

In a fortnight or so, as a rule, acute sepsis will 
have subsided, many sloughs will have separated, 
granulation and suppuration will have become esta- 
blished, and healing will gradually take place But 
large sloughs take weeks to separate, and where the 
deep fascia is opened serious cellulitis may cause 
much trouble and chronic fever , or the patient may 
sink, worn out by suflenng, and exhausted by the 
rofuse discharge from the suppurating surftice, or 
y persistent diarrhoea, accompanied or not By 
blood in the motions. Sometimes the kidileyd axe 
affected, and blood and blood-casts may be found 
in the unne. Pys6mia, erysipelas, or tetanus may 
occur and cause death ; but there would not appear 
to be any special liability to th^ diseases ^er 
burns or scalds. 


Trbatment.— I. The Relief of Pain, ^It is said 
th&t the pain of slight bums may be relieved by 
plunging the part into cold water, or into hot water» 
or by holding it in front of a fire. Elevation of the 
part, gentle compression with some soft material, 
and umform warm temperature act best. In more 
serious cases suffering should be reheved by morphine 
hypodermically. 

a. The Dressing — When hypersemia only is m- 
duced protection of the part by a bandage over a 
thin layer of wool or gauze is sufficient When 
vesicles nse, they should be somewhat fireely opened 
and their contents evacuated , but the epidermis 
should not be removed, as it forms the best protec- 
tion to the subjacent rete Careful handhng is 
necessary to avoid denudation of raw surfaces. 
Clothes should be cut rather than pulled off, and in 
bad cases their charred remains are best floated off 
in a hot bath. 

When once vesication has been caused, the 
possibility of infection arises The first object of 
the dressing is to prevent this it must absorb 
any discharge, prevent its decomposition, and be 
comfortable Some recommend that the burnt area 
shall be gently washed with a feeble antiseptic, 
such as bone acid or dilute carbolic lotion If the 
parts have not been sterilised by heat, they will 
not be by such applications. In hmited cases, 
some attention may be paid to the cleansing of skm 
around the injured area. 

The early dressings, especially of bums destrojong 
only the surface of the skin, are often excessively 
painful, so that anaesthesia is necessary m children 
and may be so in adults. The less frequent the 
dressing, therefore, the better. Omtments and oily 
preparations absorb nothing, do not mix with dis- 
charges, and do not prevent their decomposition 
Such dressings only cover the bums, protect them 
from mechanical irritation, and peel off more or 
less easily 

The choice of dressing lies really between a ‘ dry * 
dressing and one kept moist by a covenng of water- 
proof tissue The former is the better if it can be 
successfully worked* It should consist either of 
simple stenlised gauze or of double cyanide gauze 
wrung as dry as possible out of i 2000 perchloride 
of mercury lotion. Either should be applied several 
layers thick, and should be covered with a good 
layer of salicyhc or other wool and fixed with a 
bandage Such a dressmg absorbs discharges and 
prevents decomposmon of them chiefly by dryness 
due to ready evaporation. If the discharge is at all 
free it is as well to place deep in the gauze a layer 
of some powder, such as anstol, or equal parts of 
powdered bone aad, zme oxide, and kaohn. Under 
this treatment thin superficial sloughs are dned and 
gradually cast off, granulation and healing taking 
place beneath them. So long as the patient is com- 
fortable and the temperature normal, such a dressing 
may be left. When it is necessary to change it, the 
wool and as much gauze as can be removed without 
pain IS taken off the rest is thoroughly soaked with 
warm sterile saline solution from a syringe or in a 
bath. 

Another good form of dry dressing is the follow- 
ing. In cases in which the whole mickness of the 
skm is not destroyed, lint soaked in a saturated 
solution of picric acid may be umformly aEPlied to 
the burnt sur&ce, Efter opening aU vesia^, Rik 
allowed to dry on under a layer of cotton wool* ” 

Sometimes, however, inmetipn ol, tjhe sloughs 

X X a 
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occurs, pus accumulates beneath them ^nd does not 
escape readily into the dry dressing, but accumulates 
in contact with the living tissues. Pain and fever 
result. If removal or partial removal of the slough 
is practicable, it may yet be possible to use a dry 
dressing, or to revert to it after short employment of 
a moist dressing. 

The moist dressing consists either of several 
layers of gauze or of two or three of boric lint wrung 
very dry out of boric lotion or a dilute mercury 
lotion. This is covered by a layer of oiled silk pro- 
jecting half an inch beyond the lint in all directions : 
over this are placed a layer of wool and a bandage. 
This dressing quickens the separation of sloughs, 
facilitates the escape of discharges, and prevents their 
decomposition ; but to accomplish these results the 
dressing must be changed once, twice, or more fre- 
quently during the twenty-four hours, and this may 
be a painful process. 

3. Removed of Dead Parts, — Parts of limbs which 
have been completely charred, or which have lost so 
much skin that recovery with usefulness is impossible, 
should be removed by amputation as soon as shock 
permits. But when there is doubt as to the com- 
pleteness of destruction of the skin, as is often the 
case in both burns and scalds, an antiseptic dressing 
must be applied until the evidence on this point is 
clear. Sloughs should be removed if discharge is 
bagging beneath them. 

4. The Prevention of Deformity, — The more 
slowly a granulating sore heals, the more deeply 
does the granulation-tissue penetrate, and the greater 
is the resulting contraction. Speedy healing should, 
therefore, be aimed at in all cases of wide destruction 
of the epidermis by Thiersch’s method of skin-graft- 
ing. An affected limb must be kept upon a splint 
until healing is complete, occasional opportunities 
for performing the movements of the fixed joints 
being allowed. It is said that the permanent warm 
bath diminishes contraction. For the remedying of 
deformities due to burns, plastic operations are often 
necessary. 

’ S. The Treatment of Shock. — In extensive burns, 
even though superficial, the immediate danger to 
life is great. It must be met by keeping the patient 
in a bath at about 105° F., by the free infusion of 
saline solution into veins or su^utaneous tissue, the 
h3^podermic irnection of strychnine, and the ad- 
ministration of hot milk and coffee or of hot brandy 
and water. See Saline Solutions, Infusion of. 

(C) Local Effeots of Severe Solar Heat: 
Sunburn. See Sunburn. 

M. S. Pembrey. Stanley Boyd. 

HEAT, Therapeutic Use of. — Heat is em- 
ployed in the treatment of disease as a general or 
focal stimulant, a caustic, or a counter-irritant ; and 
that in the form either of d/y or of moist heat. 
See Baths j Collapse ; Cholera ; Colic ; Coun- 
ter-Irritants ; Fomentations ; Poultices ; 
and Resuscitation. 

HEAT-STROKE. — A synonym for sunstroke. 
See Sunstroke. 

H ECTIC FEVER. See Fever ; and Tempera- 
ture. 

HELMINTHIASIS a worm). — Disease 

characterised by the presence of worms. 

HELMINTHS (fA/itrs, aworm).~ 5 >^ENT 020 A. 


HELOUAN, near Cairo, Egypt. —Thermal 
sulphurous muriated saline waters. See Mineral 
Waters. 

HEMERALOPIA. — Definition. — Day-blind- 
ness ; a disorder of vision in which objects cannot 
be seen well or comfortably in ordinary daylight or 
by strong artificial light, but are seen more clearly 
or more comfortably in shade or in twilight. 

Most modem authors use the term in the opposite 
sense of »;^A/-blindness, regarding it as derived 
from vf^^pa, the diiy, and the eye or sight. In 
this work it has, from the first, been used in the sense 
given above, the al being regarded as representing 
alpha priveUivum^ or as a contraction of &Aa<is, blind. 
This meaning has since been adopted in the Nomen- 
clature of Diseases of the Royal College of Physi- 
cians. It has long been used as the antonym of 
Nyctalopia. See Nyctalopia. 

Causes.— Day blindness is a symptom rather than 
an idiopathic affection, and is sometimes the effect 
of mere intolerance of light (photophobia), depen- 
dent up>on irritation or inflammation of the cornea, 
&c. The various causes may be grouped as fol- 
lows : — 

I. Opacity in some of the refractive media, such 
as central nebula or leucoma of the cornea, or cir- 
cumscribed opacities occupying the pupillary region 
of the lens or the vitreous. In such cases, vision is 
obscured when the pupil is contracted, but becomes 
clearer when the pupil dilates in shade. 2. Irrita- 
tion. or inflammation of the parts of the eye inner- 
vated by the sensory fibres of the fifth nerve— the 
lids, the conjunctiva, the cornea, or the iris ; neuro- 
pathic affections of these structures ; and reflex irri- 
tation from nose, teeth, uterus, &c. 3. Hyper- 

aesthesia of the retina, which may be due to reflex 
irritation, or (rarely) to inflammation of the retina, 
the optic nerve, or the choroid, to insufficient pig- 
mentation of the ocular fundus as in albinism, to 
dazzling from coloboma of the iris or preter- 
natural dilatation of the iris from any cause, to ex- 
posure to bright lights or glare of any kind, to pro- 
longed seclusion in darkness or dimly lighted places. 
A transient physiological form of hemeralopia occurs 
whenever the eyes suddenly pass from darkness into 
bright light. 

Treatment. — The treatment of hemeralopia 
should follow the special indications. Impairment 
of sight due to central opacity in any of the refrac- 
tive media may often be relieved by dilatation of the 
pupil with a weak solution (gr. to gr. ^ to an 
ounce) of atropine or other mydnatic, or by making 
an artificial pupil. Inflammations of the various 
structures of the eye and reflex irritations are to be 
treated by appropriate means. The eyes should be 
protected by a shade or by neutral-tinted glasses. 
The general treatment must be adapted to the asso- 
ciated local and constitutional conditions. 

John Tweedy. 

HEMIANESTHESIA (V(-, half; i, priv. ; and 
aloBdropiat, I feel).— Paralysis of sensation, affecting 
one side of the body. See Sensation, Disorders 
of. 

HEMIANALQESIA half; &, priv. ; and 

4X701, pain). — Insensibili^ to painful impressions, 
affecting one side of the body. See Sensation, 
Disorders of. 

^ HEMIANOPIA {fun-, half ; 4 , priv. ; and 4 ^^, 
sight). — The term *hemiopia’ is now generally 
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taken to mean loss of perceptive power in one lateral 
or vertical half of the retina ; wmle by hemianopia 
IS understood obscuration of vision on one lateral or 
vertical half of the visual field Thus, owing to the 
fact that rays of light cross within the eye, right 
lateral hemianopia is produced where left lateral 
hemiopia exists, as a result of intracranial disease of 
one or other kind. See Nervous System, Ex- 
amination of 

It is well known that in the lower vertebrate 
animals the optic nerves undergo a complete decus- 
sation at the optic chiasma, so that all impressions 
from each eye go to the opposite optic lobe. Some 
authorities believe that a similarly complete decus- 
sation of the optic nerve-fibres takes place at the 
chiasma in man , but the majority adopt the view 
that at the optic chiasma there occurs a semi-decus- 
sation only It seems quite possible that these 
discrepancies in doctrine may be in part dependent 
upon the fact that the course of the optic fibres is 
not the same in all cases. There may, in fact, be 
variations in the degree of completeness of the 
decussation of the optic nerve-fibres at the chiasma, 
just as, from the researches of Flechsig, we now 
know that not infrequently considerable variations 
occur in the amount of decussation of motor fibres 
in the anterior pyramids of the medulla 

The effects resulting from congenital or early 
blindness of one eye supply us with some informa- 
tion bearing upon this point Where a semi-decus- 
sation exists, the effects of the atrophy of the optic 
fibres proceeding from the affected eye should, 
beyond the chiasma, be pretty equally distributed, 
so that, though m such a case the two optic nerves 
will be very dissimilar in size, the optic tracts ought 
to be of equal bulk , and this is what is most com- 
mpnly met with On the other hand, it is un- 
doubtedly the fact that in some of such cases the 
optic tract on the opposite side is found to be notably 
atrophied, while that on the same side as the atro- 
phied optic nerve presents a healthy appearance — 
signs which betoken a pretty complete decussation 
of the optic fibres at the chiasma 

Different forms of Hemianopia and their causes , — 
In the cases where the common arrangement obtains 
— that is, the semi-decussation— it seems to be the 
inner fibres that cross one another, while the outer 
fibres of each nerve are continued on into the outer 
part of the corresponding optic tract. The result 
of this arrangement would be that the fibres from 
the right half of each retina would proceed to the 
right optic tract, while those from the left side of 
each retina would go to the left optic tract ; so that 
if the image of any object should fall simultaneously 
either on the right side of the two retinae, or on the 
left side of the two retinae, the impressions in either 
case will be transmitted along one and the same 
tractus opticus— the right or the left, as the case 
may be Therefore it seems clear that, in all cases 
in which the semi-decussation of the optic fibres 
obtains, any intracranial lesion which either destroys, 
senously presses upon, or disturbs the nutrition of 
the optic tract on one side, will give rise to an 
opposite lateral hemianopia If the decussation had 
chanced to be total, there would, on the contrary, 
have been produced a ‘ crossed amblyopia.^ 

The optic tract is apt to ^ involved m some part 
of its course between the chiasma and the gemculate 
bodies by different kinds of lesions. Thus, we may 
have tumours originating in parts of the tract itself ; 
or the tract may become involved secondarily, or 


pressed upon, by some tumour or haemorrhage 
occurrmg in the crus cerebn or in the posterior 
tubercle (pulvinar) of the thalamus, or by a tumoor 
ongmating in the inner and under part of the tern- 
, poral lobe, or from the bone itself m the middle 
fossa of the skull 

Two other, much rarer, forms of hemianopia 
reqjuire to be mentioned, which are produced by 
lesions affecting different parts of the chiasma One 
of these is douWe temporal hemianopia^ which may 
be produced by a lesion pressing upon the antenor 
median portion of the chiasma. Any lesion capable 
of doing this would probably be a tumour, and it 
would produce the same effects whether there is a 
total or a semi-decussation in the chiasma. The 
lesion would involve the decussating fibres that come 
from the inner half of die retina on the two sides, 
and thus would lead to double temporal hemianopia. 
The other form is known as na^al hemianopia^ and 
where semi-decussation of the optic fibres exists it 
would be produced by a tumour or an aneurysm 
causing an injurious amount of pressure upon either 
outer angle of the chiasma, since there would then 
be paralysis of the fibres emanating from the outer 
part of the retma, and consequently the suppression 
of the inner part of the visual field of the corre- 
sponding eye It is only with extreme rarity that 
this form of hemianopia is double 

We have now to turn to another side of the ques- 
tion It is natural to ask whether the lateral hemia- 
nopia that develops as a consequence of disease of 
the optic tract will also result from a lesion wkuh 
involves the optic fibres beyond the corpora genuulata 
— that is, in their deep intracerebral course. This 
was the view put forward by von Graefe in i860, and 
one which was very commonly accepted till it was 
challenged by Charcot some few years smce Relj - 
mg apparently upon the paucity of cases on record 
in which lateral hemianopia had resulted from lesions 
of the cerebral hemispheres themselves, and upon 
the many cases that had come under his own ob^r- 
vation in which ‘ crossed amblyopia * had been pro- 
duced by functional or structural lesions involving 
the posterior or sensory segment of the internal 
capsule, he came to the theoretical conclusion that 
all the optic nerve-fibres from each eye went to the 
opposite cerebral hemisphere, owing to the supposed 
fact that those fibres which had not decussated at 
the chiasma did decussate somewhere in the corp<na 
quadngemina These views he embodied in a well- 
known diagram The subsequent prepress of know- 
ledge has, however, not been compatible with this 
theory. Thus Munk’s original statement has been 
confirmed by Schafer and S Brown, to tlie effect 
that removal of one occipital lobe in the monkey 
produces, not crossed amblyopia, but opposite lateral 
hemianopia Again, Seguin has shown that oppo- 
site lateral hemianopia is more especially produced 
by lesions in that inner portion of the occipital lobe 
known as the ‘ cuneus,’ a region supplied by a rather 
large branch of the postenor cerebral artery which 
passes along the calcanne fissure. Srill it would 
appear that lesions any where m the postenor ^anetal, 
temporal, or occipital region of the Jhoxikpheie, 
when they implicate the * optic radiatuma* of 
Gratiolet (1 e. fibres passing backwards from the 
corpora quadngemma and geniculatato theoodpital 
cortex), are also capable oT produdlag an opposite 
hemianopia m man of a permanentdiaracter. In 
the lower anunals (monkey, dog, Ac,), for the pro- 
duction of a smiilar defect the removil dP the oed- 
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pital lobe must be complete, and even then the 
defect is of a comparatively brief duration— two or 
three weeks at most. 

There is at present an apparent contradiction be- 
tween these wel^-attested tacts, as to the production 
of lateral hemianopia from disease of the occipital 
lobe (impl3dng as they do that the semi-decussation 
persists even to the cortical termini of the optic 
fibres), and the fact of the existence of a * crossed 
amblyopia ’ in association with functional or struc- 
tural disease of the hinder portion of the internal 
Capsule. A solution of this difficulty cannot as yet 
be readily found. Ferrier still maintains that 
crossed amblyopia is produced by destruction of 
one angular gyrus. He asserts, indeed, that ‘ the 
angular gyri are more particularly the centres for 
clear vision, each mainly for the eye of the opposite 
side.* 

Diagnosis.— Under this head reference has to 
be made to different sides of the problem. The 
first point to be considered is the m^e of recogni- 
tion of the different varieties of hemianopia. In 
some cases, where the defect is well marked, and 
the patient is intelligent, he will himself call the 
observer’s attention to it ; very frequently, however, 
such defects are only discovered by being specially 
looked for. This subject will be referred to under 
Vision, Defects of. Here it must suffice to say 
that for all accurate observation an instrument 
named a ‘perimeter* is required, by the aid of 
which the exact nature and extent of the limitation 
of the visual field can be discovered ; but, for a 
first rough examination, the following simple method 
will suffice for the detection of any p^reat narrowing 
of the visual field in particular directions. The 
patient stands with his back to the light, and, 
covering one eye, looks steadily from a distance of 
eighteen inches at the nose or eye of the observer, 
who then moves his forefinger about in different 
parts of the field of vision, and notes any part 
where the patient says it is invisible or badly seen. 
Anything like ahemianopic defect, of either variety, 
may be easily appreciate in this manner. 

The fact of tne existence of hemianppia having 
thus been established, we must next seek to deter- 
mine the site of the lesion by which it has been 
caused. The problems of regional and of patho- 
logical diagnosis are in these cases often intimately 
rented to one another. With respect to the latter 
problem some hints have already ^en given. 

For purposes of regional diagnosis the first thing 
is to determine whether the case before us belongs 
to one or the other of two main categories into 
which cases of hemianopia are divisible — that is, 
whether it is a case of ‘ tract * or of central hemianopia ; 
and this may be determined by a delicate test first 
used ly Wernicke. This test is based upon the 
fact that, in the case of lesions in the primary optic 
centres of one side (the corpus geniculatum and one 
anterior quat^eminal body), or of their afferent 
fibres, there is an interference not only with visual 
impressions, but also with the path for impressions 
that excite pupillary contractions through Uiese 
oculo- motor centres ; whereas in the case of deeper 
lesions, situated in parts of the cerebral hemisphere 
involving either the optic radiations or the ocapital 
cortex, the p\^llary reflex would not be at aU inter- 
fered wi^. Thus in cases of ‘tract hemianopia’ 
there exists what has been termed hemiopic pupil- 
-lary inaction ; while in cases of ‘ central nemi- 
imopia ’ this sign does not exist The sign itself is 


searched for by throwing a pencil of light obliquely 
(at an angle of 40^-60^), by means of an ophthal- 
moscope mirror, on to the blind side of the retinae, 
so as to see whether contraction of the pupil is, or 
is not, produced. If carefully performed, no reac- 
tion of the pupil occurs in cases of tract hemianopia 
— that is, where the defect is due either to disease 
of the afferent fibres, or of the primary optic centre 
itself. But where the hemianopia is caused by 
disease in the cerebral hemisphere itself {central 
variety) the contraction of the pupil occurs equally 
well whether the light be thrown upon the blind or 
upon the unaffected half of the retina. 

From the point of view of a regional diagnosis, 
we may enumerate four fairly marked types of cen^ 
tral hemianopia, 

1. There are cases in which hemianopia exists 
alone, or as the most prominent symptom, or in 
association with certain general signs indicative of 
the existence of tumor cerebri. Such are the 
cases where the occipital lobe is affected in or about 
the region of the cuneus. 

2. Cases in which hemianopia co-exists with 
hemiansesthesia and choreiform or ataxic move- 
ments of one half of the body, without marked 
hemiplegia. These are probably due to a lesion of 
the caudo-lateral part of the thalamus, or of the 
caudal division of the internal capsule, on the side 
of the brain opposite to the dark half-fields and the 
hemianaesthesia. 

3. Cases of hemianopia with complete hemiplegia 
and hemiansesthesia are probably caused by an ex- 
tensive lesion of the internal capsule in its knee and 
caudal part. 

4. Cases of hemianopia with aphasia and hemi- 
plegia, with or without hemiangesthesia, are pro- 
bably due to an extensive superficial lesion of the 
area supplied by the left middle cerebral artery, such 
as may brought about by its plugging either from 
thrombosis or embolism. 

In all these cases the pupillary reaction would not 
be interfered with, and there would be no atrophy 
of the optic nerves unless as a sequence of choked 
disc. In addition to these forms, five types of tract- 
hemianopia may be enumerated. 

1. The first type of tract -hemianopia would be 
caused by lesions in the primary optic centres on 
one side (the corpus geniculatum and one anterior 
quadrigeminal b^y). Little or nothing is known 
of lesions thus limited, which are excessively rare. 
Still, such parts may be involved primarily or secon- 
darily, by a tumour ; when among a varying group 
of symptoms we might have, as results of the lesion 
in the parts specified, lateral hemianopia, hemiopic 
pupilla^ inaction, together with early atrophy of 
the optic nerves. 

2. In other cases where disease involves the 
optic tract and the crus cerebri, we mav have 
hemianopia co-existing with some form 01 cross- 
paralysis. A probable combination would be 
paralysis of the third, fourth, and sixth cranial 
nerves on the side of the lesion (some one or all ot 
these nerves), together with partid hemiplegia 
(without anaesthesia), and hemianopia on the oppo- 
site side. In some cases choked discs would appear 
early, without interfering with the hemiopic sym- 
ptoms until optic atrophy with complete blindness 
mul become established. 

3. In cases where the optic tract is involved 
more anteriorly, other sym^oms co-existing with 
the hemianopia may be very vague and uncertain ; 
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but the hemiopic pupillary inaction should be 
marked, and there should be early partial atrophy 
of the optic nerves These latter signs suffice to 
distinguish this group of cases from those belonging 
to the first category of * central hemianopia,* with 
which otherwise they might be confounded. 

4. Cases of bitemporal hemianopia due to lesions 
pressing upon the anterior part of the chiasma. 

5. Cases of nasal hemianopia, mostly single, due 
to a lesion involving the outer part of the chiasma 

The only other forms of monocular hemianopia 
are also very rare, and are due to lesions of the optic 
nerve itself in front of the chiasma 

Other very rare forms of hemianopia affect the 
superior or infenor, rather than the lateral, seg- 
ments of the field of vision. As Seguin points out, 
when these forms exist with a very irregular demar- 
cation-line, they are probably still more penpheral 
in their ongin and due to embolism or thrombosis 
of the central artery of the retina 

In another class of cases, instead of a defimte 
hemiopic defect of sight, we meet with partial, 
quadrant- or sector-like defects in the upper or 
lower halves of the visual fields Little or nothing 
is known as to the causation of such defects. They 
might conceivably be caused by disease in certain 
limited portions of the occipital cortex, or of some 
only of the fibres constituting the optic radiations. 
Again, they might be due to a localised damage to 
some of the fibres of one crus or one optic nerve ; 
or to degeneration of the retina caused by the plug- 
ging of some one branch of its central artery 

Prognosis and Treatment.— Nothing special 
can be said under these heads concerning the nemi- 
anopia itself Both the prognosis and the treat- 
ment of this defect are absolutely dependent upon 
the causative conditions, and the nature and seventy 
of the collateral symptoms with which it is asso- 
ciated. It may in some cases not be dependent 
upon an actual organic lesion, but be one among 
other indications of mere functional defect. We 
must, in fact, always seek to mitigate or remove 
the underlying causal conditions, and upon our 
chance of being able to do this the prognosis in any 
given case entirely depends 

H Charlton Bastian 

HEMICRANIA half; and Kpavlov, the 

head). — Pam limited to one side of the head. The 
term is, however, generally used as synonymous 
with megnm See Megrim 

HEMIOPSIA } sight). — 

A loss of perceptive power in one lateral or vertical 
half of the retina. Hemianopia ; and Vision, 
Disorders of. 

HEMIPLEGIA (V»-, half; and T\^«r(r«, I 
strike). — Paralysis of motion of one side of the 
body; sometimes applied to loss both of motion 
and of sensation. .Sm Paralysis ; Brain, Hsemor- 
rbage m the ; Brain, Softening of ; Brain, Tu- 
mours of, &c 

HEPATALQIA (^ap, the liver ; and i\yos, 
pain). — Strictly this word signifies pain in coxmec- 
tion with the liver. It has, however, been specially 
apphed to a supposed neuralgic piun referred to 
this organ, coming on m paroxypis, and said to be 
of a severe character in some instances, so as to 
simulate hepatic colic. Whether there k any sach 
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affection is exceedingly doubtful ; and probdblv in 
cases of supposed hepatalgia the neuralgia is cither 
superficial, or there is some tangible but undis- 
covered cause for the pam, connected with the 
hepatic apparatus or some neighbounng structure. 
Sed Pain in Visceral Disease: Coloured Plates. 

Frederick T. Roberts. 

HEPATI8ATION (^trap, the liver). — A term 
applied to the condition produced by acute inflam- 
mation of the lung, in which the pulmonary sub- 
stance becomes solid and friable, somewhat resem- 
bling the liver in its physical characters. See 
Lungs, Inflammation of 

HEPATITIS {JjTopf the liver). Inflammation of 
the liver See Liver, Inflammation of. 

HEPATOCELE (liirop, the liver; and a 

tumour). Hernia of the liver See Liver, Dis- 
placements of 

HEPATOPTOSIS . — See Liver, Malformations 
of. 

HERCULE8BAD (HERCULE8-FURDO), in 
Hungary. — Thermal sulphur and munated saline 
waters See Mineral Waters. 

HEREDITARY ATAXIA —Hereditary Cere- 
bellar Ataxia Friedreich’s Disease ; and 
Cerebellum, Diseases of. 

HEREDITY.— By heredity is meant that special 
property through which the characters and qualities 
of organisms are transmitted to their descendants 
throughout successive generations, so that the off- 
spnng in their mam features resemble their parents. 
The transmission of parental characters to offspring 
is a subject for scientific mquiry It has long been 
known that a young orgamsm is denved firom an 
ovum formed witmn the body of the female parent, 
so that a descent from the mother and a direct 
contmmty through the egg with her structure was 
apparent But it is within a comparatively recent 
penod that the direct participation of the male 
parent in the production of the ofi&pnng has been 
traced The older wnters thought that the semen 
evolved a vapour or spint, which influenced the 
ovum, or that the fluid part of the semen penetrated 
the vitelhne membrane, and mduced germinative 
changes, which resulted in the production of a 
young orgamsm, without the male contnbuting any 
defimte structure m the process The discovery, in 
1842, by Martm Barry, of the penetration of the 
vitelline membrane by the spermatozoon put the 
subject on a more defimte basis, and the researches 
of BUtschh, Auerbach, Fol, Strasburger, Flem- 
ming, Hertwig, £. van Beneden, and others, have 
given greater precision and completeness to our 
conceptions of the process of impregnation. It has 
now been demonstrated that the young oiganism 
arises within the ^ by the incorporation, or con- 
jugation, of an extremely minute particle denved 
from the male parent with an almost equally 
particle derived from thefemale parent The paidde 
denved firom the male is the head of the spermao 
tozoon, which, after it has penetrated within the 
ovum, is called the male pronudeus. The pit kl * 
derived from the female is a porticm of the germinal 
vesicle, which has remained included within die m, 
and is called the female pronudeus. *nie male and 
female pronudei gradually approzhaate, touch, and 
then become incorporated with eadk othmr, and 
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form what is called the s^mentation-nucletts. 
The segmentation-nacleus consists of chromatin- 
fibres and nucleoplasm, which are derived both 
from the nucleus of a male sperm-cell, i.e. the 
head of a spermatozoon, and from the nucleus of a 
female germ-cell, i.e. the germinal vesicle. The 
segmentation-nucleus is therefore a composite or 
hermaphrodite nucleus, and consists of matter 
derived from both parents. This composite nucleus 
then rapidly divides and subdivides within the ovum, 
so as to produce daughter-nuclei, and the proto- 
plasm of the yelk undergoes a corresponding process 
of division. Each of the daughter-nuclei becomes 
surrounded by a layer of protoplasm, and numerous 
new cells are produced. The nucleus of each of 
these new cells contains chromatin- fibres derived 
from the segmentation-nucleus, and through it from 
the corresponding fibres of the nucleus of the male 
sperm-cell and of the female germ-cell. It is 
oelieved that the male and female chromatin-fibres 
enter in et^ual proportions into the structure of the 
nuclei denved by division from the segmentation- 
nucleus, so that each of the nuclei of the new cells, 
like the s^^entation-nucleus, is composite or 
hermaphrodite, i.e. represents both parents. The 
cells produced by the mvision of the segmentation- 
nucleus and its envelope of yelk-protoplasm form 
the blastodermic membrane. In man and the 
higher organisms this membrane consists of three 
layers of cells, named epiblast, mesoblast, and 
hypoblast. From these layers, by a continuous 
process of division and subdivision of the nuclei of 
their constituent cells, accompanied by a differen- 
tiation of the protoplasm, all the tissues and organs 
of the body are descended. As the nuclei of all the 
cells in the body are derived by continuous descent 
from the nucleated cells of the blastoderm, and as 
these again are the de.scendants of the segmentation- 
nucleus, one may infer that the nucleus of each cell 
is composite or hermaphrodite and represents both 
parents. 

The changes which take place in a nucleus during 
its division constitute the process of karyokinesis 
or katyomitosis. They consist at first in an enlarge- 
ment and rearrangement of the chromatin-fibres of 
the nucleus, and then in a splitting of each fibre 
into two daughter-threads, so that each daughter- 
thread divides itself equally between the two 
daughter-nuclei which are formed by the splitting 
of the parent-nucleus. As this process ^oes on 
throughout the whole period of cell-multiplication, 
there is an actual transmission of structure from the 
segmentation-nucleus to the nuclei of all the cells 
derived both directly and indirectly from it. Now, 
as tins descent in structure is in all probability 
associated with a power of transmitting properties, 
and as the segmentation-nucleus consists of material 
derived from both parents, a structural medium is 
provided for the transmission of the characters of 
the parents to their oti&pring, and the phenomena 
of heredity may be said to rest on a physical basis. 

The material which forms the structure of die 
male and female pronuclei and the s^mentation- 
nucleus has been termed Weismann the gmn- 
plasm. He believes that m each individual pro- 
duced by sexual generation, a portion of the germ- 
plasm derived from both parents is not emplo]^ in 
the construction of the nuclei of the cells and tissues 
of the soma or personal structure of the individual, 
but i^ set aside unchanged for the formation of the 
gem-cells of the succeeding generation. According 


to this theory there is a direct continuity of germ- 
plasm from one generation to another, which acts 
as the conveyer oi hereditary characters. Weismann 
maintains that the germ-plasm is not modified by 
the haHts and mode of life of the individual, and 
he conceives it to be transmitted from one genera- 
tion to another uninfluenced by the conditions of 
life in which the individual is placed. He assumes 
that the reproductive cells which contain the germ- 
plasm are not acted on by the organs and tissues of 
the body in which they are situated, except in so 
far as they may be affected by general conditions 
of growth and nutrition. Hence, he concludes 
that characters acquired by individuals during their 
lifetime from any external cause, which modify the 
persona or soma, cannot be transmitted to their 
offspring. 

Several arguments may, however, be advanced 
in opposition to Weismann’s conclusion, which 
seems to require for its confirmation that the germ- 
plasm of the reproductive cells should, from the 
commencement of the development of the embryo, 
be isolated from the cells from which the other 
organs of the body are derived. But both repro- 
ductive cells and somatic cells are formed in the 
fertilised ovum by the segmentation of the nucleus, 
and the reproductive cells in man and other verte- 
brates do not appear as isolated organs until after 
the rudiments of all the great organic systems have 
been mapped out. Hence, before they are set aside 
as germ-cells or sperm-cells, the germ-plasm has 
apparently been in a stage of diffusion, and under 
precisely the same influences as those which in the 
embryo affect the formative cells of the body 
generally, so that the conditions which would secure 
the germ-plasm and the somatic cells from mutual 
interaction are not complied with. 

Further, there is experimental evidence to show 
that in placental mammals an interchange of material 
takes place during gestation in opposite directions 
from foetus to mother, as well as from mother to 
foetus. A character derived by a foetus by descent 
from its male parent may thus be acquired by the 
mother from the foetus, and influence the germ- 
plasm of her reproductive cells so as to be trans- 
mitted to her future offspring, even though they 
may not have the same male parent. Hence, it is 
an axiom with those engaged in the breeding of 
particular kinds of stock, that, if they wish to keep 
the strain pure, the mother must not at any time 
be allowed to beget offspring by sires of another 
blood. 

The hereditary transmi^ion of characters from 
parents to offspring is not limited to such as are 
normal and physiological, and of service in the per- 
petuation of the species and of the nace. Characters 
which are of no service, and, indeed, are detrimental 
to the individuals in whom they occur, may also be 
transmitted, and it is from this point of view that 
the subject of Heredity requires to be considered in 
this place. The study of those modifleations in the 
structure of the body, which pathologists group to-i 
gether under the name of Congenital Malformations, 
has furnished numerous illustrations of the descent 
in families of variations from the normal structure. 
Familiar examples are furnished in the presence oi 
supernumeraxy di^ts on the hands ov.feet in some 
families, or a diminution in their number in others. 
But mcxlificadoiis or variations in structure that 
con be trananutted from parents to offspring are by 
no means Bmited to changes which can be recog- 
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nised by the naked eye. They are sometimes so 
minute as to be determined ratner by the modihca^ 
tions which they occasion in the functions of an otgaa 
than by the ready recognition of structural varia- 
tions. One might adduce as an example Daltonism, 
or colour-blindness, which has distinctly been shown 
to he hereditary, and which is due apparently to a 
minute structural defect in the development of the 
retina, or the optic nerve, or the brain itself, 
occurring m particular families 

But there are certain diseases which occur in some 
families more than in others, and which are regarded 
as hereditary. Thus there is a strong tendency to 
the production of cataract m successive generations, 
and in other families an equally strong predisposi- 
tion to the haemorrhagic diathesis When we speak 
of tendencies, susceptibilities, proclivities, or pre- 
disposition to the transmission of characters, 
whether they be those of health or of disease, w'e 
employ terms which undoubtedly have a certain 
vagueness We are quite unable to recognise, even 
with the highest powers of the microscope, any 
structural difference in the germ plasm in different 
persons which would enable us to say that in one 
family a particular feature should have one form, 
in another family a different form ; or that in one 
family there should be a tendency or susceptibility 
to one kind of disease, while another family should 
display a special capacity for transmitting another 
form of disease We can only determine that such 
a sequence will take place by tracing the life-history 
of the individuals ^longing to these families 
Though, as we have said, these terms have a certain 
vagueness, and are wanting in scientific precision, 
yet It is not the less true that they express a some- 
thing of the importance of which we are all con- 
scious, though we may not be able to formulate it 
in a precise definition William Turner 

HERMAPHRODITE ('EpfirjSj Mercury, and, 
’A<t>po9lTn, Venus) — A term applied to an individual 
in whom the formation of the sexual organs is such 
as to give rise to the impression that both the male 
and the female organs are present See MON- 
STROSn IKS 

HERNIA {hernia, a rupture). — Synon : Fr. 
Herme ; Ger Bruch. 

Definition —By a hernia is meant the protru- 
sion of an organ from the cavity in which it is 
normally confined. The intestine is the part which 
most commonly suffers from this form of displace- 
ment, and consequently the term ‘ hernia,^ without 
any qualifying epithet, usually means protrusion of 
some part of the gut from the abdominal cavity, and 
is eqm valent to the popular expression ‘ a rupture.’ 
Other organs to which the term is applied are the 
brain {hernia cerebri), the lung {hernia pulmonis), 
and the testicle {hernia testis) All the abdomin^ 
organs, with the exception of the pancreas, have at 
one time or another been found among the contents 
of hernial protrusions In the present article the 
forms of hernia to which the abdominal Viscera are 
liable are alone considered. 

Causation —In order to establish the treatment 
of hernia on a scientific basis, it is necessary to 
study the mechanical factors that are responsible for 
Its production The form of the abdomen remains 
normal only so long as there is a proper relation- 
ship between the intta-abdominal tension and the 
resutance offered by the abdominal wall. If the 
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intra-abdonunal tension be increased to an extent 
beyond that which can be borne by the musctUar 
and tendinous surroundings, a wotrusion of a por- 
tion of the contents resnlts in t^ situation of lea^ 
resistance For instance, in infancy the intra- 
abdominal tension may be rendered excessive by the 
presence of gas in the intestines resulting from in- 
digestion. In addition to the gas there is often 
present a vanable quantity of fluid m the pentoneal 
cavity resulting from the same cause. This pro- 
duces in the young infant a general distension of 
the abdominal wall, and a prc^essive yielding of 
the recently cicatrised umbilicus, forming an umbi- 
lical hernia Fluid and bowel may be forced singly 
or together into the inguinal canal forming inguinal 
hernia or hydrocele in the male or female. A dis- 
tinct ventral hernia may occasionally result from the 
same cause, the fibrous tissues between the recti 
muscles yielding under great strain Later, in 
vigorous life, the intra-aMominal tension may be 
raised to such a pitch by the violent contraction of 
the abdominal wall that some of the viscera may be 
dnven along the inguinal canal, the escaping struc- 
tures gradually acquiring a pentoneal covering or 
occupying a still unobliterated process of peri- 
toneum This may occur suddenly, as in lifting a 
heavy weight, or in a violent effort of coughing, or 
straining to expel faeces ; or it may result gradually 
from a succession of such efforts On this account 
certain occupations render the labourer particularly 
liable to this accident Later in life the mtra- 
abdominal tension may be greatly increased by the 
abundant formation or fat in and about the viscera, 
while the resisting-capacity of the wall is diminished 
in a corresponding manner by its deposit m and 
between the muscular planes 

In the female intra-abdominal tension is increased 
very rapidly by the pregnant uterus or by tumours 
in connection with the ovary and uterus In this 
sex the inguinal canal is much more secure than in 
the male, while the femoral canal is much less so 
The resisting power of a portion of the abdominal 
wall may be reduced by some injury to it, such as 
an incision, and the resulting cicatrix may yield 
under the strain to which it is habitually expos^ 

In considenng the treatment of any variety of 
hernia the surgeon must therefore consider how he 
can best reduce the intra-abdominal tension, and 
how he can most effectually restore to the abdominal 
wall Its original integrity and resisting-power. A 
hernia may have existed for so long that, to effect 
a cure, recourse must be had to operative inter- 
ference in order to restore to the defective portion 
of the abdominal wall its normal structure and 
formation Even after this has been effected satis- 
factorily the surgeon must see that the * same 
mechanical conditions which onginaily produced 
the rupture do not continue to exist after his 
operation ; or if they must still do so, as in the 
Ic^urer, chrome bronchitic, &c , he should supple- 
ment the resisting-capacity of the abdominal wall 
by means of an efficient support or truss. 

In the case of a hernia the contents of which 
can be reduced within the abdominal cavity, it i$ 
necessary not only to adopt such measures as will 
tend to reduce the intra-abdommal tension, and 
increase the resisting-power qf dm abdonunal walU, 
but also to maintain sudh Constant pressure upon 
the aperture of exit from the abdomen^ or to place 
opposite it such a rigid redstance, as will effectually 
prevent any subset|aettt escape of die abdomkia] 



682 


HERNIA 


contents through it. The sac and its coverings 
exist only as long as the pressure which the intes« 
tines exert upon them continues in action. On 
removing riiis pressure by preventing the escape of 
the intra-abdominal contents, the sac gradually 
shrinks up and disappears. It is usually supposed 
that such a change only takes place during early 
life, and few surgeons expect to effect what is called 
the *cure^ of a hernia in an adult ; indeed, it is usual 
to order that the truss be removed at night when 
the patient adopts the recumbent posture, and that 
it be replaced before the erect posture is resumed. 
This is wrong both in principle and in fact. The 
great difficulty that the surgeon experiences in the 
treatment of hernia is in obtaining a properly fitting 
and efficient truss. The time and skill required for 
the manufacture and perfect fitting of a truss are 
considerable, and the latter is particularly difficult 
to obtain. Again, the circumstances and sur- 
roundings of the patient are frequently such that it 
is impossible to count on the bowel being retained 
permanently within the abdomen, and in such cases 
a so-called ‘radical cure* should be performed. 
In the case of umbilical and femoral hernia excision 
of the sac or more or less coi^lete closure of the 
aperture of communication is effected. No cure of 
an inguinal hernia in the male can be properly 
called ‘ radical,* since a channel which is occupied 
by the spermatic cord must of necessity be left. 
The only real form of radical cure of inguinal 
hernia is that associated with the removal of the 
testicle and the complete closure of the external 
abdominal ring. 

Classtjication, — The most practical classification 
of hernial protrusions is b^ed upon the usual 
division of the abdomen into three regions, namely, 
the epigastrium, mesogastrium, and hypogastrium. 

1. Protrusions in the epigastric region are very 
rare. They are (a) diaphragniaiic and (^) epigas- 
tric, 

{a) Diaphragmatic hernia is due either to relaxa- 
tion or to laceration of the muscular tissue of the 
diaphragm. In some cases congenital deficiency of 
the muscle is the primary cause ; in others the 
natural openings in it become dilated. Signs of 
this hernia are very obscure, but when the protrusion 
depends upon the laceration of the muscle, the 
occurrence of a recent injury may excite suspicion, 
if associated with abnormal physical signs in the 
thorax. 

{d) Epigctstric hernia escapes at the region 
bounded % the cartilages of the false ribs on either 
side of the linea alba. It is very rare, and, as the 
abdominal orifice of the sac is usually large, the 
hernia is easily reduced. 

2. The hemise in the mesogastrium are (a) 

{b) umbilical, and (f) lumbar. 

{a) The term ventral is given to any hernial 
protrusions escaping through abnormal openings in 
the walls of the abdomen to which no special name 
is given. They are seen in the region of the linea 
alba, either above the umbilicus, or, more fre- 
quently, below it ; in the line of the linea semi- 
lunaris ; and even over the muscular portions of 
the walls. Commonly of traumatic origin, their 
nature is clearly shown by the ready manner in 
which the protruded viscos can be pressed back 
into the aMomen. They sometimes enstye upon 
the weakening of the walls after distension, or 
upon the loss of tissue following an abscess. 

(b) Umbilical hernia is met with at all ages and 


in both sexes. It forms a tumour at the site of the 
umbilicus in the first instance, and gradually descends 
over the linea alba as its bulk increases. Very 
soon after birth this variety of hernia appears. 
The protrusion takes place at the umbilical ring, 
and as it pushes the peritoneum before it, an 
acquired hernial sac is formed. To prevent, there- 
fore, the development of the sac in infancy, and to 
assist the closure of the ring in the linea alba, a 
slightly convex disc of cork, enclosed in washleather, 
should be strapped over the umbilical aperture. 
The prognosis of infantile umbilical hernia is 
favourable, for the aperture closes with age, and 
the tissues continue firm. 

In adult life this kind of hernia is frequent in fat 
individuals. The tumour often acquires enormous 
proportions. Its contents consist of small intestine 
and omentum, with not uncommonly a portion of 
the transverse colon. Accumulations of fsecal 
matter therein often give rise to obstruction, and 
the symptoms arising in consequence of this state 
more or less resemble those of strangulated small 
intestine. A correct diagnosis of the condition 
may usually, however, be arrived at from the 
history of the attack, the comparative mildness of 
the malady, and the prompt alleviation of the 
symptoms produced by exciting an action of the 
bowels. The contents of this form of hernia, when 
of long standing, often become adherent or bound 
by bands to the sac, in which state they remain 
permanently irreducible. 

When the protruded viscus can be entirely re- 
duced within the abdominal cavity, a suitable well- 
fitting truss should be worn constantly ; if irreducible, 
one adapted to the circumstances of the case must 
be used. 

(c) Lumbar hernia takes place in the loins. It 
is a very rare variety, and usually occurs as the 
result of an injury. 

3. The hernise in the hypogastrium are the most 
numerous and the most common. They include : 
(a) inguino- scrotal ox inguirta- labial, above Poupart’s 
ligament ; (b) femoral, below Poupart’s ligament ; 
(c) protrusions through the apertures of the pelvis 
in front, beneath the horizontal ramus of the pubes — 
obturator', {d) beneath the arch of the pubes — 
perineal, pudendal, vaginal ; and (e) behind, through 
the ischiatic notch —ischiatic, 

(a) Inguinal hernia is seen at all ages and in 
both sexes. The following varieties are described : 
the oblique or external ; and the direct or internal. 
In the first, the orifice of the sac is external to 
the course of the internal epigastric artery ; 
in the second it is internal to this vessel. When 
the protrusion forming an inguinal hernia does not 
descend below the inguinal canal it is termed a 
bubonocele*, but when it occupies the scrotum or 
labium it forms 2x1 inguino-scrotal or inguino- labial 
hernia. The essential difference between the inguinal 
hernia of youth and that of middle age lies in the 
constitution of the sac which encloses the jwotru- 
sion. From infancy to early adult life, protruding 
viscera escape from the aMomen into a serous 
sheath continuous with the parietal peritoneum, 
namely, the vaginal process of that membrane which 
extends into the scrotum or labium. In middle 
life and afterwards, the parietal peritoneum is 
thrust through apertures or weak points in the 
abdominal walls by the protruding viscus. In this 
way two distinct kinds of hernial sac are formed, 
the first being due to a congenital defect, the second 
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to a mechanical and acquired cause. In practice, 
it is ve^ important to bear these distinctions in 
mind. In the first kind a truss is applied to prevent 
the passage of the viscus into the sheath, in the hope 
that by this means its walls may unite and its orifice 
contract — in fact, to assist nature in accomplishing 
that condition, the failure of which permits the pro* 
trusion to take place. But, in the second, a truss 
is used to prevent the protruding viscus pushing 
the peritoneum before it, and so forming for itself a 
sac ; if the development of the sac be thus arrested, 
there can be no hernial protrusion 

Inguinal hemise occupy the inguinal canal, and 
are therefore in relation with the spermatic cord in 
the male, and the round ligament in the female. 
They escape from the canal through the external 
abdominal ring into the scrotum or labium. The 
neck of the tumour is, therefore, always above 
Poupart’s ligament, and to the inner side of the 
external pillar of the external abdominal nng. This 
anatomical fact constitutes the main distinction be- 
tween inguinal and femoral hernia. 

{b) Femoral hernia forms a tumour at the inner 
and upper part of the thigh, immediately below the 
pubic attachments of Poupart’s ligament These 
structures are in immediate relation with the neck 
of the sac The protrusion escapes at the femoral 
aperture, the site of the entrance of the lymphatic 
vessels of the thigh into the abdominal cavity The 
neck of the sac is, therefore, to the inner side of 
the sheath of the femoral vessels ; although, in pro- 
portion to die bulk of the tumour, its body may 
overlie it, and even extend upwards above Poupart’s 
ligament, and outwards towards the crest of the 
ilium The sac of a femoral hernia is always an 
acquired formation : hence arises the importance of 
weanng a truss after observing the slightest indica- 
tion of a femoral protrusion, for if the yieldi.g, 
relaxed parietal pentoneum be supported at the 
crural aperture by a well-adjusted p^, a visceral 
hernia must be avoided, as there will be no sac into 
which It can escape. In other words, arrest the 
development of the sac and there can be no hernia. 

To discriminate between a femoral and an inguinal 
hernia, place the index-finger upon the spinous pro- 
cess of the pubes , if the neck of the tumour is to its 
outer side, and the whole length of Poupart’s liga- 
ment can be traced above it, a femoral herma exists ; 
should precisely the reverse conditions be ascer- 
tained, &e tumour will be due to an inguinal pro- 
trusion. Another method of diagnosis is the direct 
and careful examination of the site of the femoral 
aperture : if it is clearly and distinctly tangible and 
well-defined, it cannot be occupied by a hernial 
protrusion. 

Femoral hernia is most common in the adult 
female. It has been developed before ten years of 
age ; is rare between that age and twenty ; but is 
very freouent in persons between twenty and forty 
years ola. Prohfic women are more freauently the 
subjects of this hernia than the single ana sterile. 

(tf) Obturator hernia escapes from the pelvis 
through the thyroid foramen, and traverses the 
canal normally occupied by the obturator nerve and 
vessels. It is rarely met with. A fulness, rather 
than a tumour, is produced at the inner or pubic 
region of the thigh, beneath the pectineus muscle, 
accompanied by a peculiar numbness and pain, 
wldch may be traced to the distribution of the fila- 
ments of the obturator nerve. The lives of patients 
have been lost in consequence of overlooking these 


hemise, the cause of death being only ascertained 
post mortem, 

(d) Permeate pudendalf vaginal^ and {e) isckiatti 
hemise are very rarely seen. The name assigned 
to each indicates the locality in which the tumour 
IS formed ; and for a special description of them the 
reader must be referred to monographs on the sub- 
ject of this article. 

Results and Treatment.— We must next, as 
bnefly as possible, describe generally the vanous 
morbid conditions which the hernia itself may under- 
go, and the means by which serious consequences 
ansmg from such conditions may be averted. 

All hernial protrusions are either reducible or 
irreducible — that is, they can either be restored to 
their normal situation, or they are permanently 
confined to the region m which they are protruded. 
The treatment of all reduable hemise consists in 
the employment of means to prevent the escape of 
the protrusion To effect this object vanous kinds 
of bandages or trusses have been devised. Each 
kind of hernia requires its special form of truss, 
and every individual should, as far as practicable, 
obtain a truss well fitted to his or her configuration. 
The essentials of a good truss consist in the spring 
having sufficient power to support the hernia and 
prevent its escape, while it should not be so strong 
as to injure the structures about the abdominal 
nngs The pad should be firm, of a shape suitable 
to the case, and of a size not inconvenient to the 
wearer In ordenng a truss the practitioner should 
bear in mind that it is necessary to state the circum- 
ference of the body two mches ^low the ihac crests, 
with the measuring tape so arranged that it lies 
over the seat of the hernia. Details as to whether 
the herma is right, left, or double, and an accurate 
descnption of the size of the tumour should be sup- 
plied Further, it should be stated whether it is 
of the femoral, scrotal, or inguinal variety, and in- 
structions should be sent specifying whether strong, 
medium, or weak pressure is reqmred 

The irreduability of a hernia depends on its 
bulk, adhesions, and special anatomical conditions 
Under such circumstances special bandages must 
be employed. 

But other much more important morbid states of 
the protruded viscus than the above cause impedi- 
ments to the reduction of a hernia, namely * (i) rwi- 
striction by the tissues around the orifice of the sac ; 
(2} accumulation of faecal matter m the protruded 
viscus ; (3) inflammation of the hernia ; and (4) 
strangulation, when a part of the ahmentary canal 
forms the hernia. 

1. Those hemise, for example the inguinal, which 
pass through openings in the muscular walls of 
abdomen, are liable to constriction from contraction 
of the muscular tissue Inguinal heinise of long 
standing and more than ordmaxy bulk are very 
prone to become irreduable in consequence of mus- 
cular contraction. If the patient be placed under 
the full influence of chloroform, the abdominal mus- 
cles become relaxed, and the hernia is quickly 
reduced. 

2. Hernial protrusions formed of large intestine, 
such as occur at the umbilicus, frequently become 
irreducible from fcecal accumulatiom, in these 
cases enemata, and even purgative medidnes cau- 
tiously prescribed, firequently relieve the symptoms. 

3. Inflammation excited in an omental protrusion 
may cause temporary and even permanent irtedud- 
bility. Local and constitutional symptoms of a 
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lather severe type sometimes attend svtcb cases. 
The usual methods adopted to induce resolution 
must be employed. 

4. A hernia is described as strangulated when 
subject to a constriction which at first impedes, and 
sooner or later arrests, the circulation of the blood 
in its capillary vessels. The passage of the intes- 
tinal contents is necessarily stopp^. A patient 
the subject of this state remains in the greatest dan- 
ger to life so long as the exciting cause, the con- 
striction of the towel, exists. Hour by hour that 
danger increases ; and, although rare instances of 
recovery might to quoted after the continuance of 
strangulation for many hours, the majority of 
patients die because the intestine was not liberated 
early enough. The local and constitutional sym- 
ptoms are strikingly characteristic. Very frequently 
the first symptom is vomiting, unaccompanied by 
any alvine evacuation. The vomiting continues, 
and is excited by ingesta. This state is probably 
due to mere obstruction of the alimentary canal, 
but it ought always to excite the anxious solicitude 
of the medical attendant to ascertain whether the 
patient has any outward sigps of a hernial tumour. 
He must examine those regions at which protrusions 
commonly occur, and never rest content with the 
statements of the sufferer. At first the pulse is not 
affected in a very marked way, but as vomiting con- 
tinues the heart beats more rapidly, while the pulse 
becomes weaker and contracted The surface, 
especially that of the extremities, becomes cold ; the 
countenance aged and anxious ; the vis^e, lips, and 
hands shrivell^ and bluish ; the prostration extreme. 
The tumour is painful when touched, and it may 
have increased in size and become tense. All these 
facts indicate progressive morbid changes in the 
tissues of the strangulated towel, as well as in that 
part of the alimentary canal above the hernia. Be- 
sides tlie mere act of vomiting all ingesta, the cha- 
racters of the fluid vomited must to carefully noted. 
Usually, at first, it is the food last swallow^, more 
or less digested and mingled with bile ; in the 
second stage it becomes yellowish or greenish, and 
at last it is stercoraceous — that is, offensive to smell, 
of a brownish colour and frothy, and often in great 
quantity. 

To understand the pathological phenomena which 
may occur in strangulated hernia, it must to remem- 
bered that a hernia may to developed on a single 
occasion, and this is especially the case when bowel 
is driven into an unobliterated vaginal process. 
But more commonly the production of a ‘ rupture’ 
is a gradual one, the bowel entering the canal and 
proceeding along it, and finally passing out through 
the external abdominal ring into the scrotum. In 
either of these circumstances the contents of the 
hernia, whether towel or omentum or both, are 
liable to become strangulated, and the mode in 
which the bowel reacts to the strangulation varies 
in a marked manner in the two conditions. The 
variation denends on the character of the construc- 
tion. In a hernia into the unobliterated peritoneal 
process, the constriction results from the presence of 
a sharp hard diaphragm, which corresponds to the 
position of the internal abdominal ring, and repre- 
sents the mode in whin the vaginal process of peri- 
toneum is being noi^mv obliterated at this point 
In the slowly acquirea variety, the constricting 
medium usually corresponds to the junction of the 
sac with the abdominal cavity, called the neck of 
the. sac, and is broad and smooth. In the case of 


the sharp constriction, the period of congestion of 
the strangulated knuckle consequent on the inter- 
ference with the backflow of blood from it is brief,, 
for the reason that the mucous and muscular coats 
of the towel become thinned by the pressure of the 
sharp peritoneal edge upon them, and in this way a 
space is provided which allows the passage of blood 
along the veins. The mucous and muscular coats 
ulcerate rapidly along the line of compression, and 
nothing but the peritoneal coat which readily per- 
forates may remain, while the appearance of the 
loop of bowel enclosed in the sac may present no 
abnormal degree of congestion. In such cases the 
operator should be careful to withdraw the bowel 
from the abdomen for a sufficient distance to enable 
him to examine the line of constriction, and if he 
finds the muscular and mucous coats destroyed to a 
dangerous extent he can invaginate the line of 
ulceration by a series of Lembert’s sutures. ^ On the 
other hand, when the constriction is broad the 
obstacle to the backflow of blood not only does not 
diminish, but is steadily increased, owing to the 
engorgement and inflammation of the strangulated 
portion. Such a loop presents quite a different ap- 
pearance from the former, being swollen, thick, and 
leathery, and most livid at the portion furthest from 
the constriction. The bowel at the seat of strangu- 
lation presents no such ulcerative changes as those 
just described, but looks fairly normal, its nutrition 
being hardly if at all impaired by the pressure it has 
been subjected to. In this condition, if the engorge- 
ment be excessive, the whole loop must be excised, 
and continuity of the bowel above and below the 
constriction established by whatever means the 
operator prefers. The only treatment of these urgent 
symptoms consists in the liberation of the bowel by 
surgical means. In the meantime palliatives may 
to employed, opium administered by the mouth, 
enemata injected, local applications of ice used, and 
gentle taxis applied. 

The surgical treatment of strangulated hernia re- 
solves itself into two methods — taxis and operation. 
Taxis is the term applied to the judicious applica- 
tion of external pressure to the contents of the her- 
nial sac for the purpose of returning the tumour into 
the abdomen. Taxis undoubtedly may obviate 
operation, and therefore should be considered as a 
first method of treatment in these cases ; the prac- 
titioner, however, should always remember that an 
essential condition in the performance of taxis is 
that it should be done with the utmost gentleness, 
otherwise there is a very serious danger of the wall 
of the bowel being injured and bruised with subse- 
quent inflammation. It has been advised that the 
following positions should to observed in performing 
taxis. The pelvis should be elevated and the thighs 
flexed in inguinal hernia ; the thighs should to 
flexed and slightly rotated inward in femoral hernia ; 
and in umbilical hernia the legs should be drawn up 
for the purpose of relaxing the muscles of the abdo- 
minal wall. Some success has been achieved by 
applying one teaspoonful of ether over the hernial 
tumour every twenty minutes, covering with com- 
presses during the interval j after about three appli- 
cations or even less, the tumour loses its tightness, 
diminishes in size, and may slip spontaneously into 
the abdominal cavity. It is important that the 
parts around the tumour should to well protected 
copious smearing with olive oil. Taxis should 
not be undertaken if there are any signs of inflamma- 
tion of the superficial tissue ; where taxis has been 
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attempted before ; where the condition has lasted for 
many nours ; or where it is possible that intestinal 
gan^ene has been set up. In those cases in which 
reduction of the tumour has been successfully 
accomplished by means of taxis, but no alleviation 
of the symptoms has been produced, then among 
other possibihties the question whether what is 
called ‘ reduction en masse ’ has occurred must be 
taken into consideration. Three chief forms of this 
accident have been described (i) where rupture of 
the sac has occurred through which the contents 
have been forced ; (2) where the strangulated bowel 
has been reduced into a loculus of a ^locular sac ; 
(3) where the sac itself with the contained strangu- 
lated bowel has been returned into the abdominal 
cavity. The only safe means of arnving at a definite 
conclusion under these circumstances is an explora- 
tory operation 

The desirability or otherwise of giving a general 
anaesthetic m the treatment of strangulated hernia 
by taxis must be decided after consideration of the 
facts m each individual case, but it should be clearly 
arranged before the patient is rendered unconscious 
that operative interference should be undertaken in 
case the effort to return the strangulated bowel into 
the abdominal cavity is ineffectual 

W Arbuthnot Lane 

HERNIA CEREBRI. — See Skull, Diseases and 
Deformities of 

HERPES FACIALIS.— Synon,. Herpesfebnhs, 
Herpes labiahs 

The term herpes facialis is applied to a small group, 
or groups, of vesicles on a red base The eruption is 
associated with some swelling of the skin or mucous 
membrane, and with a sensation of very slight pain 
and stiffness of the part affected It is most com* 
monly met with on the lips, but occasionally on the 
alse of the nose, the ear, or the cheek It is also 
not uncommon on the buccal mucous membrane, 
and on that of the soft palate and uvula It is 
generally, but by no means always, confined to one 
side, and this is more observable on the face or ear 
than on the lips, where it often extends to both sides 
of the middle line. The eruption is frequently asso- 
ciated with catarrh of the air-passages, and, though 
quite unimportant, is apt to recur. No treatment is 
required, as the eruption disappears in a few days 
Robert Liveing 

HERPES PROGENITALIS. — This disease 
differs but little from herpes facialis except in the 
part affected ; it is, however, very apt to be trouble- 
some, especially when irritated by rubbing or in- 
judicious treatment. The eruption is met with in 
both sexes, but is more common in the male than in 
the female. In men it appears on the prepuce or 
glans penis; in women on the labia or adjacent 
mucous membrane. When irntated, it is apt to form 
small ulcers, which are difficult to heal, and which 
lead to enlargement of the inguinal glands. Under 
these circumstances herpes has often been mistaken 
for syphilis 

Treatment. — This should be always of the most 
soothmg kind, such as the application of water 
dressing or a very weak boric add or lead lotion, 
with mild aperients. RobeEt Liveing 

HERPES ZOStER (Ipew, I creep ; » 

girdle). Synon. : Zona; Shingles; Fr. Dartre \ 
Ger. Herpes ; Blisschenjlechte, 
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Definition. — An acute vesicular emiption 
running round one half of the body, following a 
course determined by the structure of the nervous 
system and not by that of the skin 

^Etiology —Both sexes are equally liable to the 
disease. It most commonly occurs between the 
ages of three and twenty, with a greater proneness to 
appear between four and thirteen. Children below 
one year of age are not commonly attacked, but a 
case has been recorded in an infant four days old 
The aged are usually supposed to be more liable to 
the disease, but this belief probably arises from the 
extreme seventy of the disease in old and debilitated 
persons, and the intensity of the pom which it fre- 
quently leaves behind it 

In the majority of cases zoster anses without 
known cause Cold is sometimes invoked to explain 
Its origin Like other acute speafic diseases it be- 
gins suddenly with more or less fever, and after a 
variable penod the charactenstic lesion appears. It 
runs a definite course, tends to occur in epidemics, 
and second attacks are rare Although persons ap- 
parently in perfect health are frequently attacked, 
those whose resistance is weakened by some inter- 
current disease are more prone to suffer from zoster. 
Thus many of the children attacked have recently 
suffered from whooping-cough, measles, diarrhoea, 
or some similar ailment Pregnant women are 
especially susceptible, and zoster may follow opera- 
tions on the pelvic organs Phthisis is also a well- 
marked predisposing factor Patients who are 
taking arsenic also seem to be more prone to herpes 
Attacks of zoster are frequently attributed to men- 
tal causes, such as fear or sorrow ; but these influ- 
ences would appear to act, if they act at all, only 
by rendering the patient more prone to attack 

Diseases of the nervous system undoubtedly ren- 
der the patient more hable to herpes zoster Thus 
It is extremely common in general paralysis of the 
insane But in some nervous diseases zoster is 
apparently a direct symptom of the pathological 
changes that underlie the disease. This is the case 
in myelitis, spinal canes, pachymeningitis, cerebro- 
spinal meningitis, and tabes dorsalis In all these 
affections zoster may anse in consequence of imph- 
cation of the postenor root -ganglion in the morbid 
process In such cases the eruption is best spoken 
of as ‘symptomatic,* as opposed to ‘spontaneous* 
zoster 

Morbid Anatomy — A vesicle of zoster at its 
height is a unilocular cavity, the floor of which con- 
sists of naked papillse Incomplete partitions are 
formed by altered epithelial cells whum retain thcir 
attachment to the roof of the vesicle. The cavity 
IS filled with swollen epithelial cells of all ages 
which have lost their pnckles, and with leucocytes ; 
occasionally certain protozoa-like bodies are seen, 
which have been shown to be formed from altered 
epithelial cells. The papillse beneath the vesicle 
are filled with small round inflammatory cells, and 
their vessels are engorged. If death takes place 14 
the acute stage, one of the postenor root-ganglia 
will be found to be intensely inflamed. The vessels 
will be engorged, and haemorrhage will prohal^ 
have occurred into the substance of ftie gai^flon it 
one or more spots. Should the lesion be severs and 
death take place at a later stage, the affected area 
in the ganglion is found to be converted foto 
fibrous tissue, in which ndthtr aerve-ceUs nor 
nerve-fibres can be seen. 

Symfi'OMS.— T he onset 6f the raiffi is frequently 
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preceded bv slight malaise, especially in children. 
The child lies a&>ut by day ana tosses restlessly at 
ni^t. It ma;^ vomit or refuse food. Adults may 
simer from shivering similar to that which accom- 
pmles the onset of acute lobar pneumonia, but of 
less intensity. During this pericd the temperature 
is generally raised somewhat ; in adults as a rule 
it does not exceed xoo^F., but in children it may 
occasionally reach loa^F. Fain is usually present 
from the hrst : it is shooting in character, and worse 
at night. It occupies the area subsequently covered 
by the eruption. With the appearance of the rash 
the temperature usually falls, while the pain remains ; 
hut this is by no means always the case. Thus, the 
rise of temperature lasts from three to five days, and 
this period may be considered the duration of the 
acute disease. The rash, on the other hand, may 
either begin to make its appearance a few hours 
after the onset of the attack or may be delayed 
until the acute general symptoms are past. Most 
commonly it begins to appear about the third or 
fourth day of the illness. If it comes out early it 
does not usually reach its full extent for two or three 
days, whereas if it is delayed it may attain its full 
development in twelve hours. 

It occupies areas on the trunk and limbs which 
represent the distribution of nerve-fibres that enter 
a single posterior root-ganglion. These areas are 
approximately shown in the figures illustrating the 
article on Pain in Visceral Disease. 

From the time when the rash first makes its 
appearance it spreads with varying rapidity. In 
each affected area three spots usually exist at which 
the branches of the nerve come to the surface (the 
posterior primary, and the lateral and anterior 
branches of the anterior primary division). It is 
with these points as centres that the eruption first 
makes its appearance ; from these it spreads along 
the distribution of the main branches, and may 
invade the territory supplied by even the finest 
nerve-twigs, until the whole area is occupied by 
vesicles or raised erythema. The most severe 
incidence of the eruption always falls on the skin 
in the neighbourhood of the central points, and it is 
over these that, in the severest cases, huge bullae 
or small gangrenous patches may appear. But the 
large majority of cases do not run so severe a 
course, and in some the whole eruption consists 
only of a few vesicles scattered around one or more 
of the maximum spots. On the palm and on the 
sole of the foot vesicles are rare, and, when pre- 
sent, tend to be of small size, very little raised 
and not surrounded by erythema. Vesicles on the 
fingers, the back of the hand, the toes, and the 
dorsum of the foot are not usually severe. 

The rash may consist, from the first, of vesicles, 
containing clear fluid, surrounded by more or less 
erytliema ; but more commonly it first shows itself 
as an erythema upon which vesicles rapidly arise. 
In very severe cases the vesicles may contain 
blood-stained fluid. Sometimes these rapidly break 
down, giving place to shallow ulcers. In all such 
cases subs^uent scarring is profound and much 
after-pain is likely to result In most cases the 
contents of the clear ^^esicles become turbid, and, 
possibly in connectiod^l^ith this pus-formation, the 
imphatic glands that ' drain the affected area of 
Sgm are usually enlarged and firequently somewhat 
tender. About the fifth to the tenu day after 
their first appearance the vesicles b^n to dry up 
Ibim scabs. Under these scabs die eruption 


heals, and at the end of six weeks nothing is to be 
seen beyond some freshly healed scars. If the 
eruption has been severe the scars may be large, 
irregular, and white, closely resembling those of a 
superficial burn. 

During the period when the rash is fully out, the 
pain becomes more local. It may be little more 
than a painful itching or it may become of an 
agonising burning character. Usually the pain 
dies away when the rash begins to heal, but in 
elderly patients it may last for weeks, months, or 
even years after the scars are formed. This severe 
after-pain is relatively more common where zoster 
has affected the ophthalmic division of the tri- 
geminal nerve, and is always associated with con- 
siderable scarring. 

Second attaclw are extremely rare, and in no 
recorded case has a second attack coincided in dis- 
tribution with the first. Two simultaneous erup- 
tions at different levels have been known to occur. 

Zoster of the Head and Neck . — Within the terri- 
tory of the first or ophthalmic division of the 
trigeminal nerve, zoster, exactly resembling in 
course that seen on the body, is a fairly common 
occurrence. The area occupied by the eruption 
may extend over the whole or part of the ophthalmic 
division of the nerve, and may involve the side of 
the nose as far as the upper border of the 
ala nasi. This implication of the side of the 
nose is of great importance, for it is in these cases 
that the eye is affected. The conjunctiva becomes 
red and injected, and ulcers may appear on the 
cornea. Intis may also occur, and it is therefore 
always wise in these cases to keep the pupil well 
under the influence of atropine. Panophthalmitis 
resulting in loss of the eye has also been described. 

Herpetic eruptions about the lips and nose or on 
the cheeks are common in febrile states, but such 
eruptions bear no relation to herpes zoster. They 
are usually bilateral, notoriously prone to recur, 
are not preceded or accompanied by neuralgic 
pain, and do not follow any definite nerve-course. 
But true zoster of the face occurs, and may be 
distributed over either the second or third division 
of the trigeminal nerve. 

The tongue may also be the site of an herpetic 
eruption, but the vesicles rapidly break and give 
rise to shallow ulcers. These ulcers are usually 
found on the upper surface and tip of the tongue. 
This form of eruption is probably more frequently 
a form of herpes febrilis than of true zoster. 

Complications. — Cutaneous . — The rash usually 
heals and leaves scars within a few weeks ; but 
occasionally gangrenous sores may aj^ear and last 
for many weeks or even months. The eruption 
seems to be quite uninfluenced by the simultaneous 
existence of other cutaneous lesions. Thus it is 
not uncommon in patients suffering from psoriasis, 
owing probably to the almost universal exhibition 
of arsenic in tms disease, and in such cases it shows 
no deviation from its usual course and distribution. 

Motor. — Occasionally, though rarely, zoster is 
accompanied by motor paralysis. Thus zoster of 
the areas of the arm may be associated with tem- 
porary weakness of the whole arm or of the hand, 
and that of the cervical areas may be accompanied 
by facial paralysis of the usual peripheral type. 
Ptosis and ophthalmoplegia externa" and interna 
may be assoaated symptoms of zoster appearing 
In the dia^bution of the ophthalmic division of 
the trigeminal nerve. 
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Treatment. — No treatment is effectual !n 
aborting the eruption, but when the rash has ap> 
peared it may be dusted with a powder consisting 
of starch (gij), oxide of sine (jy), and camphor* 
powder (gr. 15 to 45) ; to these may be added, if 
there is much pain, gr. 15 of powdered opium. 
If preferred, an ointment may be applied consisting 
of boric-acid ointment (jj) and cocaine (gr. 5). 

For the after-pain no treatment but morphine is 
really effectual. It is, however, always well to try 
phenazone in lo-grain doses three times a day 
General tonics, such as arsenic and quinine, are in- 
dicated ; for patients who suffer severely from this 
after-pain are always debilitated 

Henry Head, 

HET£f)OLOQOU8 (Irepor, other; and \6yoSf 
nature) — A word used to characterise any morbid 
product, whether fluid or solid, which is different 
in composition or structure from the normal fluids 
or solids of the body. 

HETEROMORPHOUS (^rtpos, other; and 
fiopip'fiy form) — Applied to new-formations which 
are different in form and structure from the nor- 
mal tissues 

HETEROTOPOUS (Srtpot, other; andrihror, a 
place) Misplaced. A term applied to the appear- 
ance either of a normal tissue in an unnatural situa- 
tion — for example, of hairs on mucous surfaces ; 
or of morbid growths in unusual places — for in- 
stance, of epithelioma in nervous tissue 

HICCUP or HICCOUGH — Synon : Stn- 
i^ltus , Fr Hoquet , Ger der Schlucken, 

Description — Hiccup, according to physiolo- 
gists, is a sudden spasmodic descent of the dia- 
phragm accompanied by a spasmodic closure of the 
glottis, the characteristic noise being caused by the 
incoming column of air striking against the par- 
tially closed glottis The assumption of a spas- 
modic closure of the glottis in hiccup seems scarcely 
warrantable Normally the descent of the diaphrs^m 
in each respiratory act is accompanied by a con- 
traction of the posterior cnco-arytaenoid muscles, 
which causes an outward rotation of the arytaenoid 
cartilages, and a dilatation of the glottic aperture 
The diaphragmatic and the laryngeal acts keep time 
together, and in health the rhythm of sixteen or 
eighteen to the minute is maintained If, however, 
the diaphragm give a sudden descending jerk irre- 
spective of any respiratory need, as is the case in 
hiccup, and this jerk occur at a time when the 
dilators of the glottis are not acting, a noise will be 
produced by the rush of air through the insufficiently 
widened glottic aperture. It seems certainly pos- 
sible to account for the noise of hiccup by the mere 
fact of the descent of the diaphragm occurnng when 
the glottis IS not properly open The noise is not 
a constant phenomenon, and during an attack of 
hiccup it never occurs dunng ordinary inspiration, 
or without the spasmodic action of the diaphragm, 
tilthough the latter phenomenon may occur without 
the former 

^TiOLCXSY AND DIAGNOSIS — Hiccup may be 
produced by any irritation of the phremc nerve— 
Its ongm. Its course, or the ultimate twigs which 
are distributed to the under-surface of the dia- 

^ Undue distension of the stomach, by 
rcrfilled with food or drink, or by an accu- 
muli^on of wind due to faulty digestion, is the 
most common cause of hiccup. Its occurrence from 
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this cause is far more common in children than in 
adults. Convulsions and muscular spasms generally 
are more easily caused in the young, and hiccup in 
this respect follows the ordinary rule. Hiccup is 
produced by direct or by reflex imtation, With 
many persons the introduction of hot spiced or 
pep^ry foods into the stomach immediately pro- 
duces hiccup, and the wnter knows one or two per- 
sons in whom hiccup is produced by the passage of 
hot fluids through the pharynx. It is a frequent 
symptom in peritonitis when the peritoneal covering 
of the diaphragm becomes affected. It sometimes 
occurs in cases of cancer of the stomach ; occasion- 
ally, perhaps, from over-distension of the organ, but 
more often from an extension of the cancerous dis- 
ease to the peritoneal surface of the stomach It is 
occasionally a troublesome symptom during con- 
valescence in cholera, and is often accompamed by 
eructations of wind, and sometimes by vomiting If 
hiccup occur with any persistency in the course of 
typhoid fever, it is often an indication of perfora- 
tion and the onset of general peritonitis Although 
most frequently a symptom of gastne or abdominal 
disturbance, hiccup occasionally occurs as a true 
neurosis It may accompany hydrocephalus or 
meningitis, and is then due probably to an imphca- 
tion of the cerebral origin of the phrenic nerve. 
It also occurs in uraemia and acute gout. Cases of 
obstinate hiccupmg in hysterical subjects have been 
recorded, and certain cases of paroxysmal hiccup 
have been regarded as mstances of modiffed epilepsy. 

Treatment. — The treatment of hiccup will de- 
pend upon the cause An emetic to empty the 
stomach, or a stimulant to increase its natural peri- 
staltic action, will often give relief If we can 
manage to produce a forcible action of the dia- 
phragm, we may often succeed in curing it, as it 
were, of the trick of spasmodic action Attempts to 
count a hundred without drawing breath, or to hold 
the breath for a minute, are familiar remedies for 
hiccup , and, by producing a feeling of suffocation, 
and necessitating a violent descent of the diaphragm, 
they are often successful Warm apphcations or 
counter-irritation applied to the diaphragmatic 
region or over the cervical spine, may occasionally 
give rehef. Pressure upon the trunk of the phrenic 
nerve, by means of the finger apphed over the 
scalenus anticus muscle, is said also to have given 
relief occasionally in obstinate cases Among the 
drugs which have been recommended for the rehef of 
hiccup are chloroform (admmistered internally), 
either alone or combined with opium ; camphor m 
the form of a spirit solution, in doses of twenty drops 
and upwards ; valerianate of zinc, belladonna, bro- 
mide of potassium, tnmtrin, musk, or antacids ; 
and, in very severe cases, morphine administered 
hypodermically. G. V Poore. 

HiDRADENITI8. — Sg« SUDORIPAROUS 
Glands 

HIDROCYSTOMA — See Sudoriparous 
Glands 

HiPPURIA (Tinror, a horse ; and oZpoyy urine).— 
The condition of the urine in which it contains 
hippunc aad in excess. See Urine, Morbid Con- 
ditions of. 

HIPPU8 (Twirof, a horse). — Kapi 4 sm^odic 
variation in the size of the pupils apart mrai tho 
action of light or of accommcmtlon. ^ p. 63a 
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HISTRKUIIC SPASM 


BYDROA 

HUNTINGDON'S CHOREA.— Chorea. 


HISTRIONIC SPASM {AtsfHc, an actor).— A 

r nym for iadal spasm, so called on account of 
contortions of the &ce to which this affection 
g^ves rise. Sea Facial Spasm. 

HOARSENESS (Sax. Aas, having a rough 
voice). — Roughness of the voice, due to disease or 
disorder connected with the lar 3 mx. Sea Voice, 
Disorders of. 

HOBNAIL LIVER.— A name given to a cinhotic 
liver, when it presents small prominences on its 
surface, somewhat resembling hcmnails. See Liver, 
Cirrhosis of. 

HODGKIN'S DISEASE.— Asynonym for lymph- 
adenoma. See Lymfhadenoma. 

HOM6URG, In Germany.— Common salt 
waters. See Mineral Waters. 

HOMICIDAL INSANITY.— Crime, Irre- 
sponsibility for ; and Insanity, Impulsive. 

HOMOLOGOUS (d/4^s, like ; and ASyos, rela- 
tion). — In pathology this term is applied to new- 
growths presenting the same structure as normal 
tissues, such as fatty or fibrous tumours. 

HOO PI N Q-CO UGH . See W hooping-cough. 

HORDEOLUM (hordeumy a barleycorn). —A 
synonym for stye. See Stye. 

HORNS. — Synon. : Cornu Cutaneum j Fr. 
Come de la peau ; Ger. Hauthem. 

Definition.— H oms are circumscribed painless 
epidermic formations of inegular masses of kera- 
tin. 

Description. — Horns are usually single, and 
rarely grow before the age of forty, though they 
have been met with in infancy. They vary in 
shape and size, being elongated, conical, curved, or 
tvristed. They may grow on any part of the body, 
but are most commonly met with on the scalp, 
forehead, temples, and nose. Their surface is 
rugose, and they vary in colour, being either grey, 
brown, yellow, or black. In many instances horns 
arise from sebaceous cysts ; they sometimes arise in 
warts (a bom may regarded as an overgrown 
wart) and they may be the starting-point of 
a malignant growth. Unna regards them as 
papillaxy and medullated keratomata. 

Treatment. — Radical treatment consists of ex- 
cision of the horn including its base, so as to guard 
f^inst its reproduction. If thought desirable, the 
latter may be dabbed with a soluuon of chloride of 
zinc. John Harold. 

HOT AIR, Treatment by,— Baths ; 
Gout; Rheumatism, Chronic; and Rheuma- 
toid Arthritis. 

HOT SPRINGS, In Bath County, Virginia, 
U .S. A.— Thermal waters. See Mineral Waters. 

HOT SPRINGS^.^ in Garland County, 
Arkansas, U.S. A.— Thermal waters. See Mine- 
ral Waters. 

, HUM,^ VENOUS. — A continuous murmur heard 
m tt^ veins, generally observed in cases of anaemia. 
iSiR# AnjEMia ; and Physical Examination. 


HUNYADI JANOS, In Hungary.— Sulphated 
waters. See Mineral Waters. 

HUTCHINSON’S TEETH. — See Teeth, 
Diseases of. 

HYALINE DEGENERATION.-Sw Degene- 

RATIONS. 

HYDATIDS.— Entozoa. 

HYDATIDS, UTERI NE._5’^tf Mole; Molar 
Pregnancy. 

HYDREMIA ({ISttp, water ; and af/ia, the blood). 
A watery condition of the blood. See Anemia ; 
and Blood, Morbid Conditions of. 

HYDRAQOQUES water; and I 

drive). — Synon. : Fr. Hydrc^ogius ; Ger. Wasser- 
treibende Mittel. 

Definition. — Purgative medicines which cause 
a copious watery discharge. 

Enumeration.— Hydragogue purgatives in- 
clude Bitartrate of Potassium, Buckthorn, Col- 
chicum, Colocynth, Croton Oil, Elaterin, Gamboge, 
Hellebore, Jalap, Podophyllum Resin, and Scam- 
mony. The two most important are Compound 
Jalap Powder and Elaterin. 

Action. — It has been supposed by some writers 
that the action of the drugs included in the present 
class is due only to the increased peristaltic action 
which they produce. This, however, is not the 
case, as certainly some, if not all, of those just 
enumerated induce a free secretion of fluid by the 
intestinal mucous membrane, while at the same 
time they stimulate the peristaltic action of the 
bowel, and cause the evacuation of this watery 
fluid. 

Uses. — Hydrage^ues are chiefly employed for 
the removal of fluid from the body, in cases either 
of general anasarca or of dropsical effusion in serous 
cavities. They may be employed to assist the action 
of the kidneys when this is insufficient ; and it has 
been observed not infrequently, when the secretion 
of urine has previously been deficient, that it be- 
comes greatly increased after a free discharge of 
fluid has taken place from the bowels, in conse- 
quence of the administration of a hydragogue 
cathartic. See Purgatives. 

T. Lauder Brunton. 

HYDRARGYRIA6I8 {hydramrumy mercury). 
The state produced by the introduction of mercury 
into the system. See Mercury, Poisoning by. 

HYDRARTHROSIS (05»p, water ; and &p0poyy 
a joint). — Effusion of serous fluid into a joint. See 
Joints, Diseases of. 

HYDROA. — Synon. ; Dermatitis Herpetiformis ; 
Pemfhigusprun^nosus) Herpes gestationis; Herpes 
cirnnatus bullosus , — This disease is characterised by 
a peculiarly polymorphic eruption. The type is 
erythemato-bullous, tne vesicles, bullse, or more 
rarely pustules tending to group, or be marginal, 
on the reddened area. Successive, crops appear 
at irregular intervals for an indefinite period the 
apipearance of eimh being ushered in by an aggra- 
vation of the itching, a symptom always present to a 
certain degree, but diminishing on their frill evolu- 
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tion In distribution, partiality is evinced for the 
neighbourhood of the articulations, for the sacral 
region, and for covered parts generally, though the 
disease is not restricted to such. The herpetiform 
arrangement does not ali^ays prevail in the case 
of children, in whom the lesions may assume an 
isolated disposition 

Course — Though occasionally acute in its in- 
ception, it runs an essentially chronic course as a 
rule, continual relapses taking place, or recurrences 
after a period of complete immunity It is remark- 
able how well the health is maintained, when the 
extent of blistered and inflamed surfoce, and the 
restlessness due to the pruritus, are considered The 
lesions are succeeded by crusts, which are hard and 
angular, and by stains and pigmentation ; but per- 
manent scars are rare It may occur at all ages, 
may last many years, and while it usually termi- 
nates spontaneously, it may end fatally. The term 
Herpes gestatzoms has been given to it when, as 
sometimes happens, it appears during pregnancy or 
after delivery Once having appeared, it is apt to 
reassert itself in subsequent pregnancies, though the 
sequence may not always be continuous. The 
vesicles are loculated and form in the substance of 
the rete mucosum, which is oedematous They are 
firm and tense, arising between the cells, not 
within them, by liallooning, and the clear fluid with 
which they are filled contains a large percent^e of 
eosinophile globules No well-defined pathogenic 
microbe has been isolated by any method of culture 
hitherto tried Peripheral parenchymatous neuritis 
has been observed 

Pathoiogy — As to its pathology, the view is 
pretty widely held that the phenomena are due to 
toxins derived from absorption into the blood of 
excrementitious matters, or bodies arising from im- 
perfect metabolism These determine the cutaneous 
manifestations either directly or through the medium 
of the nervous system There is often diminished 
excretion of urea preceding an outburst of the erup- 
tion, and It is believed that some toxic substance, 
/lormally eliminated in the urine, is retained in the 
blood Though the toxin has not yet been identi- 
fied, there are circumstances which go to support' 
this view Thus the administration of iodide of 
potassium at once intensifies the eruption, or induces 
an attack if latent. It is accepted that a bullous 
form of lodine-eruption, which much resembles it, 
IS specially apt to appear when that drug is given 
in nephritis, or whenever the kidneys act inefficiently 
A highly nitrogenous diet has seemed to accentuate 
the disease in some instances 

Diagnosis — To a superficial observer it most 
resembles scabtesy but it exhibits no contagious pro- 
perties ; there are no burrows ; the localisation is 
different ; and the itching is not markedly worse 
at night From pemphigus vulgaris y however, the 
distinction is not in all cases easy Still in pemphi- 
gus there is hardly polymorphism, the bullae are 
distributed irregularly, itchiness is only occasionally 
aggressive, while the constitutional symptoms are 
much more grave. Most instances or so-called 
urticaria bullosa, if not a mere accidental occurrence 
on some wheals, ought rightly to be regarded as 
dermatitis herpetiformis. Erythema muUtforme 
is limited in duration, seldom itches, and bullae are 
casual features. Impetigo herpetiformis y if not of 
pyasmic ongin, may be a severe pustular eruption. 

Treatment — Arsenic exerts m most coses, 
though not invariably, a distinct controlling effect, 
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and during its administration the attacks are often 
abortive or less annoying. It should be pushed to 
the limits of tolerance, and persevered in for pro- 
longed periods Phenacetin has been suggested 
should arsenic fail Pncking the blebs relieves the 
pruntus probably by diminishing tension Painting 
the affected areas with a solution of ichthyol in 
water or calamine lotion in the proportion of one- 
sixth to one fourth is most generally useful. In- 
unction with sulphur-ointment has also proved 
beneficial Baths of permanganate of potassium 
are soothing, if not directly curative. The diet 
ought to include vegetables, farinaceous matter, and 
fish, but only a small quantity of meat The action 
of the kidneys should be promoted by diluents or 
mild diuretics. W. Allan Jamieson. 

HYDROCELE water ; and a 

tumour) — Synon • Fr. HydrocUe ; Ger Wasser- 
bruch 

Definition. — A swelling produced by a collec- 
tion of fluid in connection with (A) the testicle, or 
(B) the spermatic cord 

A Hydrocele of the Testicle. —The prin- 
cipal forms of hydrocele of the testicle are (i) vagi- 
naly (2) congemtaly and (3) the encysted ; (4) chylousy 
( 5 ) btlobulary and (6) dtverticular\iydtX(X.t\t will also 
be noticed. 

I Vaginal Hydrocele — Description — This 
is a chronic dropsical effusion into the sac of the 
tunica vaginalis. The fluid is a pale -yellowish 
serum, which in old cases is often loaded with 
cholesterin The quantity vanes, but seldom ex- 
ceeds twenty ounces As many as six quarts have 
been evacuated. The testicle is usually situated at 
the back part and rather below the centre of the 
sac ; but its position may be altered by adhesions , 
and, in cases of congenital inversion, the testicle is 
in front of the sac. In old hydroceles the sac is 
often greatly thickened by deposition of lymph on 
the tunica vaginalis, and its conversion into fibrous 
tissue, which is sometimes the seat of calcareous 
deposits Vaginal hydrocele is generally single, but 
often occurs on both sides It forms an oval or 
pynform swelling, which fluctuates , has a smooth, 
even surface ; and commences at the lower part of 
the scrotum, very gradually and without pain 
When examined by transmitted light it is found to 
be translucent, except at the back part, where the 
testicle IS situated Owing to the tunica vaginahs 
remaining unobliterated for some distance along the 
cord, the swelling occasionally assumes an elongated 
form, and extends up towards the inguinal canal. 
It is then known as infantile hydrocele, A hydro- 
cele sometimes varies in size, becoming larger and 
more tense during the day than when the patient 
first rises in the morning 

-^^Itiology. — H ydrocele is a common disease, 
especially in warm climates , and occurs at all 
penods of life, but is most common in middle age 

Diagnosis — The circumstances — that the swell- 
ing commences below ; that the spermatic cord 
can be detected above the tumour ; that the testicle 
cannot be felt , and that the tumour receives no 
impulse on coughing, and does not vary in size on 
pressure — are signs distmguishing a hydrocele from 
an inguinal rupture. When the sac is much 
thickened, so as to obscure fluctuation, and prevent 
the passage of rays of light, the tumour may be 
mistaken for a hrematocele, or disease of the testicle, 
and the diagnosis is difficult. 

Y Y 
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Treatment. — In Infants^ vaginal hydrocele 
generally disappears under the app^lication of weak 
tincture of iodine or, as this may irritate the skin, 
of some evaporating lotion. Acupuncture, causing 
the fluid to escape into the areolar tissue of the 
scrotum, is the only operation that is required. 

In the adult external remedies are of no use. It 
is usual to resort at once to operative treatment, 
palliative or radical. The operation con- 

sists in puncturing the tumour with a trocar and 
cannula, and evacuating the fluid accumulated in the 
tunica vaginalis. The hydrocele usually returns in 
the course of two or three months, and then the 
operation must be repeated, or the patient must 
undergo radical treatment. This may be effected 
by incision or excision of the sac ; or by injection of 
the sac with a stimulating fluid The last is the 
plan most commonly resorted to, though an in- 
creasing number of surgeons now advocate primary 
excision on account of the liability to recurrence 
after iodine-injections. 

The fluids which have been found most useful 
are : (l) the Edinburgh tincture of iodine ; (2) 
a solution of perchloride of mercury — I grain to an 
ounce of water ; and (3) carbolic acid and glycerin 
in varying proportions. 

When iodine is to be used the patient should be 
placed in the recumbent posture, as faintness is not 
infrequent, and a sickening pain running up into the 
groin and lumbar regions is usually complained of. 
This may be avoided by injecting 10 rn. of a four- 
per-cent solution of cocaine as soon as the hydro- 
cele-fluid has been evacuated. A few minutes after 
the injection of the cocaine about a drachm of the 
:olution of iodine is injected into the sac and there 
retained. 

The injection of carbolic acid was introduced by 
Levis of Philadelphia, and is preferred by many sur- 
geons, as being less painful and more efficient than 
iodine. Levis injects about a drachm of a solution 
composed of 53 of carbolic-acid crystals, with the 
addition of 5 per cent, of glycerine or water. A 
sense of warmth is produced by the injection, which 
is quickly followed by a decided numbness, and the 
patient is at once able to walk about and to attend 
to his ordinary duties. No rest is necessary until 
inflammatory action sets in, which is usually after 
the lapse of twenty-four hours. It is said to be 
more certmn in producing the necessary amount of 
inflammation for eflecting a cure than iodine, and it 
appears to be less painful. One of the writers pre- 
fers the injection of a corrosive-sublimate solution, 
X in 500, as being more certain and less painful 
even than the carbolic acid. After the fluid in the 
sac has been withdrawn, an ounce or two of the 
solution is injected, and care is taken to ensure that 
It is brought into contact with every part of the serous 
sac before it is allowed to escape. To make quite 
sure that this is the case, the injection may be re- 
peated. It will be noticed that when mercury is 
^d it is simply as a wash, and is not left in, as 
is the case with both iodine and carbolic acid. 

When employing the injection-treatment one 
precaution is especially necessary — the surgeon 
should see that the cannula has been passed well into 
the sac, or some of the fluid used as an injection 
may find its way into the areolar tissue through the 
slit (about half an inch long) in the side of the 
cannula. This accident was followed, in one in- 
stance of corrosive-sublimate injection, by salivation. 

As a rule, after this method of treatment, no con- 


finement to bed is necessary; but a suspensory 
bandage is advisable. A slight inflammation is set 
up in the sac, causing a rapid return of the swelling, 
which, however, gradually subsides until the patient 
is cured. 

Sacs with thick walls are not suitable cases for 
the injection-treatment. Here excision is the proper 
treatment, though it must not be forgotten that even 
after the removal of the whole of the parietal layer 
of the serous membrane recurrence of the hydrocele 
has been recorded. 

2. Congenital Hydrocele.— In children, the 
original communication between the cavities of the 
peritoneum and of the tunica vaginalis sometimes 
fails to be obliterated ; and fluid accumulated in the 
sac constitutes the variety termed congenital hydro- 
cele. The communication is usually small in size. 

Diagnosis. — Congenital hydrocele is easily dis- 
tinguished from ordinary hydrocele by the absence 
of a defined boundary on the upper part of the 
tumour ; by the impulse received on coughing ; and 
by pressure causing the disappearance of the swelling, 
and Tendering the testicle perceptible. It is dis- 
tinguished from a reducible ^rnia by the fluctuation 
and transparency of the swelling ; by the absence of 
gurgling accompanying its disappearance on pres- 
sure ; and by the slow return of the swelling on the 
patient assuming the erect posture. 

Treatment.— Congenital hydrocele is usually 
cured by the gentle pressure of a truss on the in- 
guinal canal, so as to occasion obliteration of the 
neck of the sac, after which the fluid usually be- 
comes absorbed. Should this fail, excision with 
ligature of the neck of the sac must be carried out. 

3. Encysted Hydrocele. — In this form of 
hydrocele fluid is effused into an adventitious cyst 
distinct from the vaginal sac, developed in the 
areolar tissue beneath the visceral portion of the 
tunica vaginalis investing the head of the epididymis. 
There may be two or even more such cysts. As the 
cyst enlarges, the epididymis becomes flattened and 
displaced to one side, while the testicle is found 
either in front or at the bottom of the cyst. The 
fluid contained in the sac differs from that of vaginal 
hydrocele in being less in quantity, perfectly limpid 
and colourless, and nearly free from albumen. The 
fluid sometimes contains spermatozoa in great abun- 
dance, rendering it op^ue and milky-looking. 
Their presence may be owing to the rupture of one 
of the tubes of the epididymis, and the escape of 
semen into the sac of the hydrocele. More pro- 
bably, the spermatozoa-containing cysts are due to 
dilatation of one or more of the vasa efferentia in 
consequence of stricture ; and those that contain 
limpid fluid may be developed from the organ of 
Girald^s. 

Diagnosis. — An encysted hydrocele is distin- 
guished from vaginal hydrocele by the position of 
the testicle at the bottom of the tumour; and 
generally by the colourless character of the fluid 
evacuated* 

Treatment. — When large in size, so as to be 
inconvenient, encysted hydrocele may be treated in 
the same way as vaginal hydrocele, and injection is 
attended with the same success. 

4. Chylous Hydrocele.— Synon. i Chylocele ; 
Galactocele ; Liparocele ; Fr. Hydrocele laiteuse ou 
graisseme. 

Description. — Chylous hydrocele mav be 
bilateral or unilateral. It is not translucent, but it 
otherwise resembles an ordinary hydrocele. The 
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disedse is one of the manifestations of the presence 
of the Filana sanguinis hominis See Filariasis. 

Treatment. —Tapping is merely palliative, as 
the fluid soon re-accumulates In one case, at the 
third tapping the fluid was of the ordinary serous 
nature, but this result appears to be unique Injec- 
tion with solution of iodine is usually successful. 
It It fail, incision, with drainage, or excision of the 
sac be performed 

5 Bi lobular Hydrocele — Synon : Hydro- 
die en bissac (French surgeons) 

Description — This disease may be altogether 
outside, or partly inside and partly outside, the 
abdomen The formation of the former variety is 
easily explicable The processus vaginalis may be 
closed completely at the internal abdominal ring, 
and partially at its connection with the tunica vagi- 
nalis propria^ the mter\ ening part remaining open 
If in such a condition a hydrocele develop, it will 
form two sacs, continuous internally, and marked 
at their junction externally by a constriction, the 
depth of which will vary inversely with the size 
of the opening between the sacs It will be a 
combination of a funicular and a vaginal hydro- 
cele, with a communication between the sacs The 
diagnosis cannot present any difficulty, and the 
symptoms, possible results, and treatment will not 
differ from those of an ordinary hydrocele of the 
tunica vaginalis propria 

For the formation of the other variety, where one 
sac IS inside and the other outside the abdomen, 
two hypotheses are possible It may result from 
some congenital malformation of the processus 
vannahs^ or this process may be closed at the 
internal abdominal ring, and, if a hydrocele subse- 
quently develop, a diverticulum may be formed at 
the upper part of the process, and experience less 
resistance to its extension in the subperitoneal tissue 
than in the inguinal CMnal or the tunica vaginalis 
communis 

This form ofbilobular hydrocele has been observed 
at birth, and the great majority of recorded cases 
have been in patients under forty years of age , but 
it may develop or become manifest at a later period 
Some cases have been complicated with retention 
of the testicle within the abdomen or in the inguinal 
canal, but in others the gland has been in its normal 
position The intra-abdominal sac may vary greatly 
in size In one case it was not larger than a hazel- 
nut ; in another it extended above the level of the 
wmbilicus and beyond the median line of the abdo- 
men It is usually situated between the peritoneum 
and the iliac fascia, but in one case it was between 
the peritoneum and the fascia transversalis The 
external sac may also vary in size. Sometimes it is 
small, and limited to the processus vaginalis , but 
when the tunica vaginalis propria is also involved, 
the sac may be very large When the contents of 
the sac are serous, the patient does not experience 
any greater inconvenience than with an ordinary 
hydrocele. But there appears to be in these cases 
a great tendency to the formation of a haematocele, 
and the intimate relation of the internal sac with 
the peritoneum may then become very important 

Diagnosis — When the mtra-abdommal sac is 
large and causes a projection of the abdominal wall, 
attention cannot fall to be duected to it, and pres- 
sure over the abdominal swelling will produce in- 
creased tension of the external sac, and vue versd. 
But if the mtra-abdominal sac be small, or lodged 
deeply in the ihac fossa, or extend into the pelvis, 
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it may escape notice ; but the reducibility, partial 
or complete, of the contents of the extern^ sac and 
the immediate re-appearance of the swelling when 
the pressure has been removed, ought to suggest the 
possibility of an mtra-abdominal sac Careful pal- 
pation, when the patient has been anaesthetised, will 
detect some fulness in the iliac fossa ; and if the sac 
has extended into the pelvis, digital exploration 
through the rectum will aid the diagnosis. 

Treatment — The treatment will depend upon 
the size of the communication between the sacs, the 
nature of their contents, and their walls If the 
communication be free, the contents serous, and the 
walls thin, tapping the external sac will empty the 
internal sac also, and the injection-treatment will 
probably effect a cure But if the communication 
be very narrow, tortuous, or valvular, if extravasa- 
tion of blood has occurred, or if the walls of the 
sacs be thick, operative treatment varying with the 
nature of the case will be requisite 

6 Diverticular Hydrocele.— This variety of 
hydrocele is also bilobular, but is altogether scrotal. 
It was first described by Beraud in 1856, who 
showed by dissection that the tunica vaginalis pro- 
pria sometimes has very small diverticula If a 
hydrocele form, one of these diverticula may become 
larger and protrude through some accidental rupture 
or inherently weak part of the tunica vaginalis com- 
munis This protrusion might subsequently become 
so distended as to form the chief part of the swell- 
ing 

The diagnosis of this condition during life must 
be very uncertain The form might be unusual, 
and the coverings would be very thin, so that trans- 
lucency would be very marked If the hydrocele 
be not tense, it is said that pressure will convey to 
the hand of the observer a sensation of fluid passing 
from the diverticulum into the parent sac It is 
practically unimpxjrtant, for the treatment is similar 
to that of ordinary hydrocele 

B Hydrocele of ihe Cord — Hydrocele 
occurs in the spermatic cord in two forms — diffused 
and encysted 

The diffused, which is very rare, is simply an 
oedema of the areolar tissue of the cord VSHien 
inconvenient, owing to its size, antiseptic incision 
and drainage should be unaertaken. 

Encysted hydrocele of the cord arises firom a 
collection of fluid in the unobliterated funicular pro- 
cess of peritoneum, which is carried down in the 
natural transition of the testicle It produces a 
small swelling in the cord, of an oval form, above 
and distinct from the testicle, more or less trans- 
parent, and quite movable The swelling, when 
small, IS of no importance , and it seldom requires 
treatment When large it may be treated as though 
It were an ordinary hydrocele. See Testes, Diseases 
of 

C. Hydrocele of a Hernial Sac is sometimes 
classed with hydrocele of the cord. 

Where no definite history of a rupture is to be 
obtained, it may be difficult to distin^ish this form 
from an encysted hydrocele of the cord, e«^ially 
if the hermal sac is closed at its neck by admesions 
or by a piece of omentum. An ex{^oratory incision 
will probably clear up the diagnosis, when ^uld 
it prove to be a hernial sac it ^ould be ligatured at 
its neck and exased as in a radical operation fox 
herma. 

Jeremiah McCaetky. 

F, SwiNFORD Edwards. 
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HYDROCEPHALUS, Acute water ; and 
K«f>a\‘fi, the head). — A synonym for tubercular 
meningitis. See Meninges, Cerebral, Diseases 
of. 

HYDROCEPHALUS, Chronic. — Synon. : 
Water on the Brain ; Ifydrops Capitis ; Fr. Hydro* 
ciphaie ; Hydropisie du Cerveau j Ger. DerWasser* 
kopf\ Hirnwassersucht, 

Definition.— A gradual accumulation of serous 
fluid within the lateral and third ventricles of the 
brain, causing them to become more or less dis- 
tended, and the head enlarged ; occurring princi- 
pally in infants or ver^ young children ; and leading 
to restlessness, irritability, or convulsions, followed 
by dulness, drowsiness, motor weakness, or actual 
paralysis, tc^ether with failure of mind and of the 
special senses. 

The essential condition in this malady is the 
intra-ventricular effusion. The cases in which the 
fluid has been found outside the brain and within 
the arachnoid sac are, in all probability, merely 
examples of the disease in which, intra-ventricular 
effusion having previously been well marked, the 
distended corpus callosum, or, it may be, the floor 
of the third ventricle, has given way, and allowed 
the fluid to pass beneath the arachnoid. The so- 
called extra-ventricular form of the disease is there- 
fore, in the majority of cases, merely a secondary 
and altogether accidental condition. 

As a sequel of a large arachnoid haemorrhage, 
serous fluid may also be found within the arachnoid 
cavity ; this, however, is a condition which has no 
real title to be mentioned under the head of chronic 
hydrocephalus, as some writers have done. And 
the same remark applies to those accumulations of 
lerous fluid which take place beneath the arachnoid, 
as a sequel of wasting or atrophy of the cerebral 
hemispheres, one or both. The collection of fluid 
in such cases is to be regarded as a simple sequel 
of the atrophy, and is of itself unproductive of 
morbid symptoms. 

iETlOLCXJY. — Two principal OToups of causes are 
described. In certain cases, formerly known as 
‘essential,’ the affection is believed to be due to 
inflammation of the lining membrane of the ven- 
tricles. In other patients, however, this affection is 
distinctly secondary or symptomatic^ and then may 
be caused by one or other of two principal sets 
of conditions. Thus (l) it is often occasioned, 
as writers of the last century pointed out, by the 
pressure of scrofulous or other tumours upon the 
‘straight sinus,’ producing mechanical congestion of 
the great veins of Galen as well as of their radicles 
on the walls of the lateral ventricles, and, as a 
consequence, an increasing dropsical condition of 
the ventricles themselves. Or else it may result 
from another mechanical cause, namely, closure of 
the foramen of Majendie and other minute apertures 
in the membranes closing in the fourth ventricle as 
a sequel of some form of meningitis. (2) Much 
more rarely it is said to be produced as a sequel 
of an attack of acute hydrocephalus. This latter 
mode of origin is admitted by some authors, and 
denied by others. It is at least a possible mode 
of origin, although one which it is difflcult to 
establish with certainty. By far the largest per- 
centage of cases probably belong to the first set of 
the ‘ symptomatic ’ cat^ory. 

The disease is sometimes congenital, and may 
he so far developed during uterine life as to cause 
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great difficulties in parturition — frequently neces- 
sitating the sacrifice of the life of the child. At 
other times the enlargement of the head begins to 
show itself soon after birth, or at some period 
before the end of the first or second year. Or it 
may reveal itself later still in childhood ; much more 
rarely during adolescence ; and more rarely still in 
adult life. 

Congenital ‘microcephaly’ must not be con- 
founded with hydrocephalus. It is true that in 
certain small-headed infants, having the cranium 
malformed and the sutures ossified, an excess of 
fluid may be found within the head ; but the fluid 
in these cases is situated outside the atrophied brain, 
and not within the ventricles. The two conditions 
are, in fact, totally opposite in nature. 

Anatomical Characters.— Three different 
states, in regard to size of head, have been described 
as existing in this affection— (i) where the head is 
smaller than natural ; (2) where the head is of 
natural size ; and (3) where the head is more or less 
considerably enlarged. 

Those of the first category ought not to be in- 
cluded at all. They are the cases of ‘ micro- 
cephalism ’ above referred to. Those of the second 
category could never be diagnosed with any degree 
of positiveness during life ; and it may, indeed, be 
questioned whether such cases exist to any large 
extent, except as more or less transitory stages of 
instances of the disease pertaining to the third of 
the above categories. 

Even the cases in which the head is distinctly 
enlarged differ among themselves, since in some 
of them (a) both sutures and fontanelles are widely 
open ; while in others {b) the sutures, and perhaps- 
the fontanelles, are completely closed. It seems 
probable that the latter may represent conditions 
into which some of the former pass, when the 
disease lapses into a chronic and stationary condi- 
tion. 

Owing to the separation of the cranial bones in 
young infants, this disease, when it occurs in them, 
soon becomes associated with an actual enlarge- 
ment of the head, which increases rapidly. In con- 
sequence of the distending pressure from within, 
caused by the increasing size and fulness of the 
ventricles, the bones entering into the formation of 
the vault of the cranium become separated from one 
another, though the bones of the face remain 
unaltered. The frontal, parietal, the superior part 
of the occipital, and a small part of the squamous- 
portion of the temporal bones Income expanded and 
thinner than natural, at the same time that they 
are separated from one another — especially in the 
regions of the anterior and posterior fontanelles, and 
of the sagittal suture. 

The cranial bones are often very thin, but occa- 
sionally they may be unusually thick throughout — 
even in young children. 

The circumference of the head, even of a young 
child, may in hydrocephalus easily reach 24 to 30 
inches, or more. The size attained by the head 
in certain cases has been comparatively enormous ; 
thus, in an altogether exceptional case, recorded 
by Cruikshank, it is said to have measured, in a child 
sixteen months old, no less than 52 inches in circum- 
ference, and the amount of fluid contained within 
the cranium was found to weigh as much as twenty- 
seven pounds. 

The fluid is generally slightly albuminous ; pos- 
sesses some saline constituents ; and has a specific 
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gravity ranging from 1006 to 1014. Its composition 
agrees pretty closely with that of dropsical fluids 
generally 

In the great majority of cases, as already stated, 
the fluid IS contained within the more or less dis* 
tended lateral and third ventricles of the brain 
The upper and lateial parts of the cerebral hemi- 
spheres, as well as the corpus callosum, become 
thinned and distended, so as to resemble a mere 
bag, the walls of which are represented externally 
by pale unfolded and much-flattened convolutional 
matter, and internally — next the fluid itself — by the 
lining membrane of the ventricles This latter has 
become much thicker and tougher than natural , it 
may also be more or less granular on the surface ; 
and often shows an increased number of distended 
vessels These appearances are, however, not to 
be taken as an indication of the inflammatory ongin 
of the malady, as some observers seem to suppose. 
They may be found, as the writer has seen, well 
masked, in cases where the effusion and distension 
have been the result of a mere mechanical con- 
gestion, produced by pressure upon the commence- 
ment of the straight sinus, owing to a tumour in 
the middle lobe of the cerebellum On the other 
hand the writer has examined a case, in which the 
most careful search revealed nothing that could 
have produced mechanical congestion, and in which 
there was, moreover, no sign of anything like an 
inflammatory condition of the walls of the greatly 
distended lateral ventricles 

The shape of the ventricles and of the compressed 
ganglia about the base is, of course, greatly altered 
The foramen of Munro may be half an inch or 
more in diameter The optic and olfactory tracts 
and lobes are also often much altered by pressure. 

The brain-subsiance may be even tougher than 
natural, because the long-continued mechanical 
congestion, which exists in so many cases, favours 
the overgrowth of the neuroglia The brain of 
a hydrocephalic child, after the fluid has been 
evacuated, commonly weighs more than the brain 
of a healthy child of the«ame age 

In those cases in which during life the fluid has 
escaped from the ventricles through a rupture in 
the corpus callosum, the brain has been found more 
or less flattened and collapsed in the lower part of 
the enlarged cranium, while the escaped fluid 
occupies the arachnoid cavity above it. 

Symptoms — Chronic hydrocephalus begins to 
manifest itself in vanous ways, and also, as above 
stated, at vanous ages The great bulk of the 
cases are either congenital, or commence before the 
fifth month But, m certain rare instances, the head 
may begin to enlarge long after the union of the 
sutures, in early adult life, or even beyond middle 
age. 

As to modes of commencement, at least four, 
pretty distinct from one another, may be encoun- 
tered. fi) The disease may be ushered in by a 
period ol fretfulness and irritability, with or without 
the occurrence of convulsions and strabismus, before 
any enlargement of the head is detected. Or 
(2) slow enlargement of the head may be noticed 
as the first event. In some cases, this enlargement 
not only sets in, but may continue for monuis, till 
notable mcrease in size has taken place, and yet 
the child may exhibit no morbid symptom what- 
ever. The wnter has seen a welbmark^ instance 
of this in a child whose head had been enlar^g 
for eighteen months (the orocess beginning when 


It was a year old), and in whom, though the head 
was twenty-four inches in arcumference, no other 
morbid signs or symptoms presented themselves. 
(3) Chronic hydrocephalus may supervene in a child 
after a fall, througn the intermediation of cere- 
bellar disease The writer had under his care a 
little girl four years old, who, after falling from a 
table and striking the occiput severely, suffered for 
from twelve to eighteen months from symptoms 
indicative of cerebellar disease, after which the head 
began to enlarge, and hydrocephalus became the 
apparently dominant condition Complete blmdness 
ensued, then convulsions set in, and in the midst of 
one of these the patient died A tumour of the 
middle lobe of the cerebellum was found, plus all 
the signs of a well-marked hydrocephalus. (4) The 
disease may occur as a sequel of an attack resembling 
acute hydrocephalus (tubercular meningitis) ; that 
IS to say, a child appears to suffer for a time from 
what IS regarded as tubercular meningitis ; the sym- 
ptoms then undergo some mitigation , they become 
more or less chronic , and ultimately the head begins 
to enlarge, as in chronic hydrocephalus There is 
some doubt about the real nature of these cases 
The initial symptoms may not in reality have been 
those of tubercular meningitis The chronic disease 
and Its symptoms may occasionally be initiated in 
an acute manner See Meningitis, Posterior 
Basic. 

It may be easily imagined that the subsequent 
course of the symptoms in persons suffering from 
chronic hydrocephalus, beginning in these various 
ways, may also subject to great variations 
As the head enlarges, or as the pressure within 
increases, sensations of weight or pain may be 
experienced The child may show increased fret- 
fulness and irritabihty , or its manner may become 
more dull and heavy than natural At other times 
there is no noticeable change in these respects 
In the ‘symptomatic* forms associated with 
tumours, there is apt to be vomiting of a very 
obstinate and paroxysmal character, together with 
continuous pain, marked by exacerbations Con- 
vulsions, either unilateral or general, may also 
occur, as well as paralysis of one or other of the 
ocular muscles In such cases, too, in compara- 
tively early stages, ophthalmoscopic examination 
will frequently reveal optic neuntis, which has a 
tendency to go on to white atrophy, with the pro- 
duction of more or less complete blindness 

In later stages of the disease mental action 
becomes increasingly impaired; there is loss of 
memory, dulness, and a great tendency to sleep 
during the day There may be marked weakness 
or actual paralysis of limbs Children affected to 
this extent often keep to the recumbent position, 
having at last no power of sitting up, or even of 
raising their head from the pillow Where the 
enlargement becomes extreme the weight of the 
head is so great that it cannot be maintained m the 

H ht position It has to be supported by the 
or some artificial prop ; or else the child does 
not attempt to nse from the recumbent posiUofi. 
A sense of fluctuation is often recognisable. The 
forehead becomes prominent and overhanging, while 
the eyeballs are depressed ; and as the met remaiiis 
unaltered or even becomes emaoated, it seems 
altogether unnaturally small, and thus contributes 
to produce a most characteristic appearance (• fiscies 
hyaroce]^hakGa ’), which is often mtensifled by the 
old-looking, and more or less blank, expressionless 
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aspect of the face. The appetite sometimes remains 
goodj at other times it becomes much impaired, 
and a gradual emaciation ensues. Blindness, more 
rarely deahiess, loss of smell, and impairment of 
other senses tend gradually to reveal themselves 
after a time. 

Complications.— In all cases where the hydro- 
cephalus is itself symptomatic of some primary 
intracranial disease, interfering with the proper 
return of blood from the ventricles and central 
portions of the brain, the symptoms resulting from 
this latter state of things are necessarily complicated 
with others immediately produced by the original 
morbid condition. Hence the very great variations 
encountered in the grouping of symptoms in different 
cases. 

Diagnosis. — Where the head becomes distinctly 
enlarged, with widely separated sutures and open 
fontanelles, there can be scarcely any room for 
doubt about the diagnosis. But b^ore the head is 
distinctly enlarged, the diagnosis of chronic hydro- 
cephalus with any degree of certainty is impossible. 
In many cases also where the head is only slightly 
enlarged, and the sutures are not opened, it may be 
very difficult, for a time, to pronounce an opinion 
as to whether or not an infant or young child is 
hydrocephalic. Natural variations in the size of 
the head are considerable ; and it may also be en- 
larged from rickets, or from that very rare condition 
known as ‘ hypertrophy of the brain.* Even great 
thickenings of the bones of the head have occa- 
sionally given rise to uncertainties in regard to 
diagnosis. But in all these cases, in order to enable 
the practitioner to arrive at a trustworthy opinion, 
the particular form of the head has to be considered, 
together with the sum total of the various symptoms 
which may have preceded or accompani^ its in- 
crease. 

Whether we have to do with an instance of 
* essential * or of * symptomatic ’ hydrocephalus in 
any particular case often cannot be settled ; but in 
others it can be decided by the existence of sym- 
ptoms distinctly pointing to the presence of an 
intracranial new-growth. 

Course and Terminations.— Hydrocephalus 
often proves fatal in the course of a few months ; 
or it may be less rapid, entailing death only after 
a year or two. Its progress is variable, however. 
Remissions and stationary conditions are apt to 
occur, with occasionally distinct exacerbations of 
all the symptoms. 

Occasionally one of these stationary conditions 
becomes prolonged, and the individual may live 
for years. Some hydrocephalic subjects have sub- 
sequently lived on to the age of twenty, thirty, or 
even for^ years. In a few exceptional cases a cure 
seems to nave been effected, either naturally or under 
the influence of remedial agencies. 

Death may take place in convulsions ; from slow 
exhaustion with emaciation ; or from intercurrent 
pneumonia or some other acute disease. 

Treatment, — Very little, unfortunately, can be 
done, in the majority of cases, to produce decided 
or lasting improvement. This is especiallvso in 
those instances--only too numerous — m which the 
hydrocephalus w due to some scrofulous or other 
tumour interfering with the return of blood ftom 
the ventricles. 

Blistering the scalp, with mercurial inunctions, 
fonnerly much lauded, may do a great deal more 
hann than good ; and the same may be said in 
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reference to pressure of the enlarged head by 
strapping or bandages. This latter is a barbarously 
coarse method of treatment, which has happily 
fallen into disuse. Blistering may do good in some 
cases, but it should be cautiously employed. 

The general health of the child must be main- 
tained as much as possible, by the aid, if necessary, 
of tonics and cod-liver oil. Purgation and diuretics 
may also be had recourse to. Iodide of potassium 
may be given internally in gradually increasing 
doses, as even young children bear this remedy well. 
Bromide of potassium will also help, perhaps, to 
mitigate vomiting and convulsions, when these are 
urgent symptoms. 

It may be worth while in suitable cases to try 
the effect of greatly diminishing the amount of 
fluids taken, so as to reduce the fulness of the 
vascular system. The writer has had reason to 
believe that this method is well worthy of being 
tried, where other means have failed, and where 
there is any chance of being able to carry it out. 

Puncture of the head and withdrawal of small 
quantities of the fluid with various precautions has 
been occasionally practised, but with no satisfactory 
results. Attempts have recently been made to se- 
cure drainage of the lateral ventricles in cases of 
hydrocephalus by establishing a permanent channel 
between these cavities and the subarachnoid space. 
The pressure of fluid within the latter is found to be 
constantly equal to that within the cerebral veins, 
this equality being due to the even balance of secre- 
tion and absorption. If, therefore, such a channel 
could be kept open, a constant equable drainage of 
the ventricle would theoretically result. For this 
purpose bundles of strands of catgut and metal 
tubes have been introduced and left in sitUy one 
end communicating with the ventricle, the other lying 
in the subarachnoid space, so that fluid could pass 
freely along them. The results obtained, however, 
have so far been disappointing. Surprising diminu- 
tion has indeed occurred at times in the size of the 
head, but no permanent cure has been effected, and 
death has occurred in ^pite of some temporary 
amelioration of symptoms. This is probably due to 
two causes; on the one hand the softness of the 
cerebral substance tends sooner or later to block 
any channel made, and thus to prevent drainage ; 
on the other, these cases are generally treated at so 
late a period that fatal mischief to the brain has 
probably resulted before relief has been afforded. 

H, Charlton Bastian. 

HYDROMETRA (ifdup, water; and lairpa^ the 
womb). — Dropsy of the womb. Sge Uterus, 
Diseases of. 

HYDRONEPHROSIS (Cdwpf water ; and yt^p^r, 
the kidney). 

Definition. — A disease (usually chronic) of the 
kidney, generally produced by obstruction of the 
ureter. The obstruction leads to dilatation of the 
renal pelvis, and frequently of the ureter itself, 
the condition of the latter depending on the site of 
the obstruction. The dilatation and distension not 
only involves the pelvis and the calices of the 
kidney, but also the renal substance which is 
stretched out in the form of a layer of varying 
thickness. In the extreme forms of the disease 
one kidney only is affected, in the milder forms 
both may be involved. In some varieties of hydro- 
nephrosis the distension of the organ is intermittent. 
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and m rare instances the intermittence is, in women, 
associated with the menstrual period. The distension 
of the kidney freqmently causes the appearance of a 
tumour of considerable size, and in the inter* 
mittent vaneties of the disease the partial or com- 
plete disappearance of this tumour may occur from 
time to time. The fluid distendmg the tumour is 
not normal unne, as the percentage of solids and 
of urea in it is very low ; albumen in small quantity 
IS often present, and in some cases blood. 

^Etiology. — Hydronephrosis is most jhequently 
dependent on obstruction of the ureter produced by 
the impaction of calculi or as a result of pressure 
caused by utenne, ovarian, and other pelvic ^owths, 
but especially by carcinoma of the uterus. Obstruc- 
tion by calculi may be due to their impaction either 
at the junction of the pelvis of the kidney with the 
ureter or at the opening* of the ureter into the 
bladder. Impaction of a calculus does not always 
lead to hydronephrosis , in some cases it may cause 
complete suppression of urine Chronic peritonitis, 
pelvic peritonitis, and cellulitis may also produce 
obstruction of the ureter and hydronephrosis Con- 
genital anomahes, such as preternatural narrowness 
of the ureter or the implantation of the ureter at 
an acute angle into the pelvis of the kidney, not 
infrequently cause hydronephrosis. Movable kid- 
ney m Its more extreme forms may also give nse to 
this condition, especially where great mobility of 
the organ is associated with congenital narrowing 
of the ureter In rare instances anomalies of the 
renal artery may cause hydronephrosis on account 
of the pressure exerted by the anomalous artery on 
the ureter. Intermittent hydronephrosis is more 
especially associated with calculus, movable kidney, 
and pelvic peritonitis Hydronephrosis recurring 
with the menstrual period is sometimes seen as a 
sequel of pelvic peritonitis or of calculous obstruc- 
tion, and IS apparently due to the catamenial 
tumescence of the pelvic organs aggravating, to a 
sumcient extent to cause hydronephrosis, some 
slight obstruction due to one or other of these pre- 
existent causes. In rare instances a shght degree 
of hydronephrosis may be dependent on such a 
remote cause as the obstruction due to phimosis 

Hydronephrosis is sometimes congenital and 
dependent on atresia of the ureters produced during 
foetal life; such congenital hydronephrosis may 
produce so great an enlargement of the kidney as 
to cause difficulty in labour. 

Morbid Anatomy — In the slighter forms there 
IS dilatation of the pelvis and calices of the kidney 
with some flattening of the papillse. In the more 
extreme forms the kidney presents the appearance 
of a bag, the interior of which is imperfectly 
divided by a number of septa which owe th«r 
origin to the fibrous wails of the calices. The 
renal tissue is stretched out as a layer of varying 
thickness, at times no more than an eighth of an 
inch In some cases the pelvis of the kidney is 
distended to the size of an orange ; in others the 
distension of the pelvis and the ureter is more 
uniform. In the slighter forms the principal 
alteration in the histolc^ of the kidney is that the 
cells lining the tubules become hjrahne and glass- 
like, losmg their characteristic granular structure. 
In the more severe forms considerable desquamation 
of the epithelium occurs, and the interstitial tissue 
between the tubules becomes inomued m amount. 
In old-standing cases the wall of the hydronephrotic 
sac IS very largely fibrous. 


Symptoms. —Where the disease is p^ial and 
double, e.g. where it occurs as a complication of 
caremoma uteri, it may be entirely overlooked 
unless special attention is directed to the proba- 
bility of Its occurrence. Frequently its presence is 
only suspected owing to the secretion of a dilute 
unne, and then palpation in the loins may reveal 
the presence of enlarged kidneys. In other forms, 
where the hydronephrosis is more complete but 
unilateral, the patient may come under observa- 
tion owing to the presence of a swelling in the loin, 
which presents usually the typical characters of a 
renal tumour. In many such cases no other sym- 
ptoms are presented even where the tumour is of 
large size In others pain is a prominent symptom, 
and this is more especially the case in the inter- 
mittent varieties associated with movable kidney, 
calculus, &c The pain is usually lumbar and 
abdominal, and does not radiate into the groin or 
down the thigh ; it is often accompanied by nausea, 
vomiting, faintness, and in some cases, even where 
suppuration of the contents of the sac does not 
occur, by considerable fever The sudden disap- 
pearance of the pain and subsidence of the tumour, 
accompanied by an mcreased flow of unne, are most 
charactenstic symptoms of the mtermittent form of 
the disease. The renal tumour produced by hydro- 
nephrosis has rounded outlmes, and is sometimes 
said to be lobulated Fluctuation can often be 
detected by palpation in the abdomen and the loin. 

Hydronephrosis when double causes death from 
uraemia, and this occurS even when the obstruction 
IS partial so as to produce only moderate distension 
of the kidneys Unilateral hydronephrosis may 
cause senous symptoms from pressure on other 
organs, as, for instance, the bowel 

Diagnosis. —The differential diagnosis of uni- 
lateral hydronephrosis has to be made from splemc, 
ovarian, and hepatic tumours, from pancreatic cysts, 
and from hydatids of the hver and of the pen- 
toneum. \^ere the hydronephrosis is of large 
size It may be confounded with localised ascites. 
The distinction between hydronephrosis and pyo- 
nephrosis IS sometimes difficult, as fever is not an 
invariable accompaniment of the latter, and may be 
present in the former 

Prognosis. — Prc^osis depends essentially on 
the cause of the hydronephrosis. Where the con- 
dition is a bilateral one, as m utenne carcinoma, 
prognosis is most serious Where the disease is 
unilateral, the prognosis depends on the condition 
of the opposite kidney; and provided the hydro- 
nephrosis does not cause severe pain,* and the 
opposite kidney is sound, the disease may cause 
comparatively little inconvenience. In some cases, 
however, severe pain is present owing to great or 
rapid distension of the kidney. 

Treatment —In cases of unilateral hydro- 
nephrosis surgical treatment is generally required. 
Drainage of the kidney is usually resorted to, but 
in many cases nephrectomy is ultimately required, 
as the obstruction to the ureter may be such that it 
cannot be relieved, and thus a smus disdiaifinhig 
unne is left as a result of a draining operauoti. 
Where the hydronephrosis results from calculous 
obstruction surgical interference may be successful 
in removing the obstruction. In bilateral hydro* 
nephrosis little can be done, and the condition is a 
most senous complication of the primary disease 
causing it 

John Rose Bradfoxd. 
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HYDROPATHY (55«p, water; and a 

disease).— A S3monym for hydrotherapeutics. See 
Hydrothkrapeutics. 

HYDROPERiCARDIUM water; irepi', 

about; and KapSla, the heart). — An accumulation 
of dropsical fluid in the pericardium. See Peri- 
cardium, Diseases of. 

HYDROPHOBIA {08«p, water ; and fear). 
Synon. : Rabies ; Fr. Zj^ssa ; /a J^a^e ; Ger. 
Hundsivuth ; Wasserscheu. 

DESCRirnON. — Hydrophobia is an acute infective 
malady of the central nervous system. The specific 
virus, the exact nature of which is undetermined, 
is found abundantly in the central nervous system 
and more especially in the medulla. 

The disease is one common to man and many of 
the lower animals, and it is customary to restrict 
the term hydrophobia to the disease in man, and 
rabies to that in animals. The term ‘ hydrophobia * 
is, however, not strictly accurate, as there is not 
necessarily any fear of water during the height of 
the disease, but only great difficulty in swallowing 
liquids ; the attempts to swallow bring about attacks 
of convulsions, and not uncommonly the mere sight of 
the water or other substance provokes similar attacks. 

.Etiology. — The disease is never spontaneous, 
but is usually communicated through the bite of a 
rabid animal and the consequent inoculation with 
the virus that is present in the saliva. In the great 
majority of cases the disease is communicated to 
man by the bites of rabid dogs, occasionally of cats, 
and in rare instances of foxes and wolves. The 
prevalence of rabies in Russia is due largely to the 
frequency of wolf-bites. Hydrophobia is more apt 
to follow bites on exposed parts of the body such as 
the face and hands. Instances are on record where 
the disease has occurred as the result of the hand 
being licked by a rabid animal, and then the infec- 
tion must be dependent upon the presence of some 
abrasion. Deep lacerated wounds are more liable 
to be followed by the disease than superficial bites 
involving only the skin and subcutaneous tissue. 
The bites from rabid cats are more dangerous than 
those from dc^s, owing to the tendency of the cat to 
* fiy * at and bite exposed surfaces such as the face 
and hands. Wolf-bites are dangerous owing to 
their severe and lacerated nature. It has been 
asserted that the disease may arise from the bite of 
a healthy dog, but this is not the case ; the mistake 
has arisen from the fact that a dog may com- 
municate the disease while suffering from the initial 
*nanifestations of the illness, and before the charac- 
teristic symptoms have been developed (see Rabies). 
A considerable proportion of persons who are bitten 
by rabid dogs oo not develop hydrophobia, and it 
has been estimated that only from 16 to 25 per 
cent, of persons so bitten develop the disease. 
Other authorities state that when no preventive 
measures are adopted half or even two-thirds of 
those Wtten e^pe. There is great difficulty in 
determining this question with accuracy owing to 
the difficidty of obtaining evidence that the dc^ or 
other animal reputed to be rabid was really sa 
The virus of rabies is not only present in Uie fresh 
saliva, but the latter when dried retains its virulence 
for some days (see Rabi^). Hydrophobia has in 
rare instances been aoqulr^ through a wound re- 
ceived during the post-mortem dissection pf a raUd 

anlTna.!. 


The incubation-period of hydrophobia in man is 
usually six weeks ; it has been asserted that it may 
be as short as three weeks, and in exceptional in- 
stances incubation -periods of twelve or even of 
eighteen months have been described. It is more 
than probable that in the latter instances some 
fallacy was introduced ; either that the disease 
developed was not hydrophobia, or else that a fresh 
inoculation has occurred without the patient’s cog- 
nisance. It is quite possible for hydrophobia to be 
communicated to the human subject by the lick of a 
dog suffering from the disease as mentioned above, 
or even, as in a case mentioned by Gowers, by the 
unloosening with the teeth of a knot on a rope with 
which a rabid dog had been tied. Such modes of 
infection as this make it probable that in the cases 
with long incubation-period there has been really a 
fresh infection. * 

Morbid Anatomy. — The most characteristic 
naked-eye features in post-mortem examination are 
congestion in the fauces, larynx, trachea, and stomach, 
and fluidity of the blood. The salivary glands 
sometimes show obvious signs of congestion, and 
in some cases congestion of the central nervous 
system, and more especially of the medulla, is visi- 
ble to the naked eye. A number of observers, more 
especially Clifford Allbutt and Gowers, have de- 
scribed an accumulation of leucocytes around the 
vessels and the infiltration of the adjacent tissue of 
the bulb with similar cells. This change has a 
special distribution, as it is most marked in the region 
of the medulla, more especially in the lower part of 
the fourth ventricle in the vicinity of the respiratory 
centre. Gowers described the change as most 
intense in the hypoglossal, glosso-pharyngeal, and 
vagal nuclei. Similar conditions are present in the 
cerebral convolutions and also in the spinal cord. 
There is little or no affection of the upper part of 
the medulla, cerebellum, or basal ganglia. In 
addition to the above changes minute extravasations 
of blood may occur, and the ganglion-cells of the 
parts affected have been described as undergoing 
granular degeneration. Babes also describes hyaline 
degeneration of the vessels of the spinal cord and 
brain ; he states that in some cases actual oblitera- 
tion of the vessels may thus be produced. The 
salivary glands may also show evidence of inflam- 
mation on microscopical examination 

Symptoms. — During the incubation-period there 
are usually no symptoms, and the wound heals with- 
out producing any signs of general disturbance. 
Towards the end of the period of incubation, the 
site of the wound may become irritable, and tin- 
gling and itching often occur. Doubtless in some 
instances this is dependent on the fact that the 
patient’s attention is directed to the bite, but in 
other cases these sensory symptoms may be very 
marked and too pronounced to be thus explained. 
During the latter part of the incubation- period the 
patient’s mental condition may also become alteied, 
and depression, restlessness, and nervousness become 
marked. These latter symptoms, however, are 
perhaps more accurately described as the initial 
symptoms of the actual malady. In most instances 
the outbreak of the disease is not accompanied by 
any local phenomena in the wound ; in others the 
sensory symptoms described above become more 
marked so that actual pain is experienced, and it 
has been stated that the wound may break open. 
The invasion in man is usually accompanied by 
considerable mental depression along with some 
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tightness or other unpleasant sensation about the 
throat, and sleep becomes disturbed. There is 
often marked pallor, slight and intermittent delirium 
may be present ; and the patient complains greatly 
of thirst Very soon, however, there is distinct 
difficulty in swallowing, especially of liquids, and 
the attempt to swallow causes spasmodic contraction 
of the muscles of the throat so that the fluid may be 
expelled from the mouth Very soon the spasm is 
not confined to the muscles of deglutition but in- 
volves also those of respiration, occasioning what 
has been called a * catch in the breath ’ The 
violence of the respiratory spasm rapidly increases 
so that in a very few hours what w’as merely a catch 
in the breath becomes a violent inspiratory effort. 
Later still the spasm is no longer limited to the 
muscles of respiration but becomes more widely 
spread, so that general convulsive attacks recur at 
every attempt to swallow 

During the initial stage of the disease, while the 
spasms are still limited, the mental anxiety and 
dread of the patient increase, although conscious- 
ness is retained, and the patient may be quite 
rational and able to talk, the interference with 
respiration being only slight, and causing a mere 
temporary interruption of his speech The restless- 
ness and agitation, however, rapidly increase and 
produce a condition of extreme dread and fearful- 
ness, which is one of the most characteristic features 
of hydrophobia. The extreme dread may only 
exist intermittently, but more usually it continues 
and undergoes an increase during the paroxysmal 
seizures. It is stated that during the paroxysm the 
frenzy of the patient is such that he may attempt to 
bite those round about him, but in the few cases of 
hydrophobia that the writer has seen this has never 
occurred Consciousness is usually retained 111 the 
intervals between the paroxysms The convulsive 
attacks in the fully established disease are not only 
produced by attempts to swallow, but may be 
excited by the mere sight of water or food, or even 
by any other slight visual or auditory stimulus, such 
as the light falling on the bed or a person entering 
the sick room Vomiting may occur, and is some- 
times an early symptom There is usually some 
pyrexia at the onset of the disease, the temperature 
being raised two or three degrees In exceptional 
instances it may rise as high as 105° F Albumen 
and sugar may be present in the urine, and priapism 
is occasionally a marked symptom. The saliva 
frt^uently accumulates about the mouth, and the 
difficulty of getting nd of the accumulated mucus, 
owing to the partial palsy of the respiratory and 
other muscles, leads to a peculiar cough, which is 
the ground for the statement that the patient may 
‘ bark like a dog ’ Similarly the frothing at the 
mouth is dependent on the saliva and stringy mucus 
adhering to the lips The duration of the disease 
in man after the onset of symptoms is usually four 
days or less. Cases lasting six, eight, and even ten 
days have been described. Death commonly occurs 
from exhaustion or from asphyxia, due to palsy of 
the respiratory mechanism. Sometases are said to 
die from cardiac failure, and exceptionally general 
paralysis like that seen in rabies occurs. 

Varieties. — Although the above descnption 
applies to the great majonty of cases, in some the 
mental symptoms, such as restlessness and furious 
excitement, may occur early in the bourse of the 
disease, before the characteristic features of the 
malady can be detected, and may thus produce a 


olinical picture resembhng acute mama. In others, 
but more rarely, a condition similar to paralytic 
rabies {sae Rabies) is produced, that is to say, an 
ascending paralysis involving first the extremities 
and finally the muscles of respiration It is 
probable that paralytic rabies has occurred in man, 
and most frequently as the result of the bite of a 
rabid cat. In ordinary hydrophobia death occurs 
pnor to the onset of marked paralysis, but m these 
paralytic cases the condition is not preceded by any 
of the ordinary convulsive symptoms. 

Pathology — The virus of rabies is probably 
dependent upon the activity of some micro-oiganism, 
although the existence of such an organism has not 
been clearly established The disease exhibits some 
resemblances to tetanus, in which it has been shown 
that the pnncipal phenomena of the malady are 
produced by the toxic substances elaborated by the 
specific bacillus The most remarkable fact about 
the vims of rabies is the power that it possesses ot 
increasing in the nervous system In the earlier 
stages of the malady the virus is present most 
abundantly m the medulla, but before death it is 
found throughout the nervous system It is, howev er, 
not limited to this, but is also found in the saliva 
(especially, it is said, in the parotid saliva) and 
also in the secretions of the lacrymal, mammary, 
and pancreatic glands Most observers are agreed 
that It IS not present in the blood or in the tissues 
of the body generally, nor in any of the excretions 
or secretions except those mentioned The vims is 
also found m the penpheral nerves, and may be 
present in the supra-renal bodies There is some 
evidence tending to show that the vims inoculated 
by a bite reaches the central nervous system through 
the nerves, and it is perhaps for this reason that 
lacerated w ounds involving nerves are more liable 
to be followed by the disease It is possible that 
the vims may be conveyed from the penpheral 
nerves to the central nervous system through the 
lymphatics The action of the vims is of such a 
character as first of all to increase the functional 
activity of certain of the bulbar centres, and more 
especially to exaggerate their reflex excitabiht) , in 
a manner somewhat analogous to the action ot 
strychnine This is especially seen in the fact that 
the spasm produced first of all by attempts at 
swallowing may, instead of being localised to the 
muscles of deglutition, spread to other groups, and 
so produce a general convulsive seizure Further, 
the reflex excitability is so increased that these con- 
vulsions may be brought about by other and slighter 
causes, such as visual and auditory stimuli. In 
this respect the action of the vims of rabies pos- 
sesses a certain resemblance to that of strychnme, 
though in the case of the latter substance the mam 
effects are exerted on the reflex functions of the 
cord, whereas in the case of the former the ^imary 
effect IS exerted on the bulbar centres. Tlrie ex- 
citatory effect produced by the virus of rabies is, 
however, an initial one, and is followed by a con- 
dition of depressed activity of these centres and of 
those in the spinal cord, resulting in palsy The 
action of the virus of rabies, however, is not 
limited to the bulbar and spinal centres, since it 
produces excitatory effects also on the cortical 
centres, in this way causing mental excitement, 
delirium, and even mania. 

Diagnosis. — The clinical diagnoses of hydro- 
phobia does not usually present very great diffi- 
culties, owing to the peculiar character of the 



698 


HYDROPHOBIA 


respiratory spasm. Further the mental phenomena, 
ana especially the great dread that is so character- 
istic of the inala^, afford useful aids, and in a 
number of cases the history of a bite can be 
obtained. Hystero-epilepsy, mania, and tetanus 
are the diseases which are most liable to be con- 
founded with the ordinary form of hydrophobia in 
man. From tetanus it can usually be distinguished 
not only the characteristic respiratory spasm, 
but also by its long incubation-period, and by the 
absence of trismus and of that persistent rigidity 
which is seen in tetanus. A mistake is only liable 
to arise if too much stress is laid on convulsive 
seizures, since these are often very well marked in 
cases of hydrophobia. In some cases considerable 
difficulty may be experienced in distinguishing 
between hydrophobia and acute mania, and here 
again stress must be laid on the presence of the 
respiratory spasm and the history of a bite. In 
some cases, perhaps, clinical differentiation between 
the two diseases is impossible, and in rare instances 
it has been only by experimental inoculation after 
death that cases of supposed mania have been 
proved to be cases of hydrophobia. The difficulty 
perhaps that presents itself most often is to dis- 
tinguish between hydrophobia and functional dis- 
turbance of the nature of hystero-epilepy, to which 
the term * lyssophobia * has been applied. This is 
a condition which is apt to arise in persons who 
have been bitten by a dog and who have a great 
dread of hydrophobia. In lyssophobia difficulty of 
swallowing may be present, but it is of the nature 
of globus hystericus, and is accompanied by hys- 
terical convulsions ; true respiratory spasm, such 
as is seen in hydrophobia, is not present. It is 
probable that hydrophobia is more often mistaken 
for mere functional disturbance than vice versd, 
III the spurious form the symptoms soon subside 
with the application of ordinary remedies directed 
to soothing the patient’s mental excitement. It is 
stated that difficulties in differentiating between 
hydrophobia and certain organic brain-diseases 
accompanied by convulsions and delirium may 
sometimes arise. 

Prognosis. — Hydrophobia is looked upon as an 
almost invariably fatal ffisease, although it is stated 
that recovery has, in very exceptional instances, 
occurred in man. There must, however, always 
remain a certain amount of doubt as to the exact 
nature of these cases. When the symptoms of the 
disease are once fully established, the patient usually 
dies within four days. 

Treatment. — The most essential point is un- 
questionably the prevention of hydrophobia by 
adequate measures directed to prevent the occurrence 
of rabies. See Rabies. 

When the patient has been bitten by an animal 
suspected of being rabid, the animal should be 
isolated with efficient precautions to prevent danger 
to others, since observation of the phenomena 
exhibit^ by the animal will in a very few days 
determine with certainty the question whether it is 
or is not rabid. If the suspected animal be 
imm^iately killed, as is often the custom, this 
may involve the delay of three weeks or more in 
determining with certainty the existence or non- 
existence of rabies. The circulation should be 
temporarily arrested in the part bitten by compres- 
sion above the seat of the bite, and the wound 
should be thoroughly^ washed as soon as possible, 
and efficiently cauterised with strong nitric acid 


or with a strong antiseptic such as carbolic acid. 
Nitrate of silver may be used for the purpose, but 
is not such an efficient caustic as nitric acid. The 
actual cautery may also be used, and it is probable 
that excision of the part bitten is beneficial. 
Cauterisation without arrest of the circulation is 
not very efficient. The wound may be peked if 
there are no wounds or abrasions on the lips or in 
the mouth of the person performing this act ; the 
mouth should at once be thoroughly washed out 
with some efficient antiseptic. It is usually stated 
that the disease does not ensue if efficient cauterisa- 
tion with temporary arrest of the circulation be 
immediately carried out after the bite, and if the 
wound is a simple one. If the animal that has 
inflicted the bite is definitely known to be suffering 
from rabies, the patient should undergo the prophy- 
lactic treatment of Pasteur with as little delay a? 
possible. It is very unwise for the treatment to be 
delayed until experimental evidence is obtained of 
the existence of rabies in the animal, as this may 
involve a delay of three weeks, and the Pasteur 
treatment requires a fortnight for its performance. 

In the Pasteur treatment an emulsion prepared 
from the desiccated spinal cord of a rabid rabbit is 
injected subcutaneously, and the treatment is based 
on the fact that desiccation causes a progressive 
diminution in the activity of the virus present in 
the central nervous system. On the first day of the 
treatment an emulsion of the spinal cord that has 
been desiccated for fourteen days is employed j on 
the second day a similar emulsion prepared from a 
cord desiccated for twelve days is given, and so on, 
until on the fifteenth day of the treatment an 
emulsion of a spinal cord that has only been 
desiccated for three days is injected. A large body 
of facts have been published in the *Annales de 
I’Institut Pasteur,’ showing that by this mode of 
treatment the number of cases of hydrophobia 
occurring in man from the bites of rabid animals 
has been diminished to less than one per cent. The 
treatment to be efficacious should be begun within 
a week of the infliction of the bite. 

Various attempts have been made to prepare an 
antitoxic serum by injecting the attenuated virus of 
rabies into animals, and there is a considerable 
amount of evidence that under these circumstances 
the blood of sheep and other animals develops an 
antitoxic substance, and that a protective serum 
may in this manner be prepared. Although this 
has been shown to possess valuable properties, it 
has not been used in the prophylactic treatment to 
the same extent as the Pasteur method. 

When the disease has declared itself in the 
human subject little can be done except to relieve 
the more distressing symptoms. A large number 
of remedies have been vaunted as capable of curing 
the disease, the most notorious of these being the 
well-known vapour-bath treatment. This has been 
shown to be entirely useless in the genuine disease, 
the reported cures being in all probability cases of 
so-called lyssophobia. Chloroform, morphine, 
bromide of potassium, and chloral hydrate may all 
be used to diminish the violence of the convulsions 
and to allay the suflerings of the patient. Curare 
has also been employed in this disease, and it has 
apparently been successful in a small number of 
instances. This drug is tolerated in large quantities 
in this disease, and may be given in doses of from 
one sixteenth to one third of a grain, repeated 
every quarter or half hour, until the severity of the 



HYDROPHOBIA 

paroxysms is lessened (Gowers). There is con- 
siderable risk of producing in this way such a 
degree of muscular palsy as to necessitate recourse 
to artificial respiration. The patient should be 
placed in a darkened room and absolute quiet 
maintained, since sudden noises, the presence of 
strangers, or light, may all produce convulsions. 
As much nourishment as possiole should be given, 
and owing to the difficulty in swallowing it should 
be administered per rectum. Tracheotomy is pro- 
bably useless Those in contact with the patient 
should take care that in his struggles and furious 
excitement they are not bitten, and should disinfect 
the face or hands from any contamination by the 
saliva. A bite inflicted by a person suffering from 
hydrophobia should be treated in the same manner 
as one from a rabid animal The danger, however, 
IS small, as there is no record of the disease having 
been communicated from one human being to 
another John Rose Bradford 

HYDROPS water) — A collection of drop- 
sical fluid in any part of the body. See Dropsy 

HYDRORRHACHIS ((fStap, water , and 
the spine) — A collection of fluid in the spinal 
canal. The term is commonly used as a synonym 
for spina biflda. See Spina bifida. 

HYDROSALPINX (SSwp, water, and 
a tube) — A local collection of serous fluid in a 
Fallopian tube See Fallopian Tubes. 

HYDROTHERAPEUTICS (SSa,p, water; and 
$€pair€du, I treat) — Synon : Water-cure; Hydro- 
pathy ; Fr. Hydrothirapeutique , Ger. IVasser^ 
hetlkunde. 

This article contains ( i ) notes on the internal use 
of water, and on the more common hydrothera- 
peutic procedures , and (2) a consideration of the 
morbid conditions suitable for hydrotherapeutic 
treatment. 

Internal Therapeutic Use of Water, and 
the more Common External Hydrothera 
peutic Procedures —The dietetic necessity of 
water is well known , life cannot exist y\ ithout it ; 
all our tissues contain an indispensable proportion 
of water , we constantly los6 a large amount by re- 
spiration, and by all excretions , all the mternal 
functions of tissue-change are dependent on a cer- 
tain quantity of water This want is supphed by 
the solid and fluid food which we take, water in- 
cluded ; while temporary excess of supply leads to 
increased discharge by the excretions, and tempo- 
rary deficiency to a diminution of the water of the 
excretions. An increased ingestion of water further 
leads, for a time at least, to an increased removal 
of the products of retrogressive tissue-change ; the 
tissues and the blood itself are, so to speak, washed 
out by it , and, as the consequence of the increased 
removal of the used-up material, the body is enabled 
to take In a larger amount of new substance, and 
hence we observe not rarely increase of weight as 
the effect of plentiful water-drinking, if not earned 
to excess as regards quantity and time ; the secre- 
..10ns of the unne, bile, saliva, and pancreatic juice 
appear to be increased by the abundant internal 
use of water, as well as the pers^nration 5 though 
the latter to some degree requires the concomitant 
influence of high external temperature or bodily 
exercise. 

Water has also an important share in all internal 
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courses of mineral waters. Used by itself, it can 
exercise some good influence m cases of gout and 
Ij^ravel, m haemorrhoidal complaints, imperfect secre- 
tion of bile, and constipation from sluggish peri- 
staltic action As, however, excessive water- 
drinking, according to Pnessnitz’s original plan, is 
apt to cause dyspeptic troubles, water is now, m 
general, used internally only either for dietetic pur- 
poses, or to assist in other courses of treatment. 

The external use of cold water admits of a very 
great variety of applications, and a correspondmg 
vanety of effects on the body. The two mam 
effects of the different forms of cold baths are 
abstraction of heat ^ with its further influences on the 
functions of the body ; and stimulation of the 
cutaneous nerves, and through these of the nerve- 
centres The two effects are usually combined, but 
in some forms of bath the stimulation or the exciting 
ejfect preponderates ; m others the abstraction of 
heat, with its calming or depressing influence 
Hence the different forms of baths, or rather 
hydrotherapeutic procedures, may be divided mto 
stimulating and calming, but it is to be borne m 
mind that there is no stnet hne of distinction 
With this limitation we may regard as stimulating 
— the full cold bath of short duration, the stimu- 
lating action of which is increased by motion of the 
water, be it natural or artificially imparted , the 
rapid wash-down, either by means of a large sponge, 
or a wet sheet, with or without fnction ; the spout- 
ing of the back, and the pail-douche ; the needle- 
bath or circular shower-bath , the different forms of 
the ram-bath, and the usual shower-bath ; the great 
variety of other douches , and the runnmg or flow- 
ing sitz-bath The immediate effects of these 
stimulating forms, m a constitution endowed with 
a certain amount of reactive power, are exhilaradon, 
increased activity of circulation and muscular force, 
and improved appetite and digestive power. By 
altenng the duration of the bath and the tempera- 
ture of the water, the effects may be considerably 
modified, and thus adapted to different condi- 
tions In adult as well as young persons, most 
beneficial effects are often produced by the com- 
bination of warm baths with cold douches on the 
spine. 

The more calming forms are — the wet sheet- 
envelope, entire or piartial ; the impermeable wet 
compresses ; the full cold bath of long duration and 
without motion ; the sitz-, the shallow, and foot- 
baths without motion , and the full bath of higher 
temperature Depression through abstraction of 
heat exceeds the stimulation in these forms . dimmu- 
tion of nervous irritability, of sensation and mental 
activity, and of the frequency of the pulse and 
energy of circulation ; a feeling of lassitude ; and a 
tendency to sleep, are the principal effects. These 
forms can, however, be modified, and the effects 
vary in proportion Thus the wet sheet-envelope 
allows ample variation by usmg warm or cmd 
water, by using the sheet dnpping or wrung out, 
by making it fit tightly round the neck, by moving 
It to and fro, by frequently changing it, 4c. The 
calming and stimulatmg form may be farther com- 
bined % usmg, first, the wet sheet-envelope, or the 
woollen blanket-envelope, for a suffiaent penod 
to produce perspiration ; and then a more or less 
cold bath or shower-bath of ^ort duration. The 
phj^ician has, indeed, infinite varieties of appli- 
cation at his disposal, to be used according to 
necessity 
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Powerful and most important hydrotherapeutic 
helps are the different vapour- and hot-air baths 
(Russian, Roman, Turkish), combined with douches 
and baths of various temperatures. These kinds of 
baths are, however, treated of in another article. 
See Baths. 

A plain nourishing diet, without or with only a 
limited amount of stimulants ; outdoor exercise in 
proportion to the strength of the individual ; and in 
some cases massage, in others active or passive 
gymnastics, are likewise to be regarded as valuable 
adjuvants in the hydrotherapeutic treatment of 
chronic diseases ; for massage and muscular exer- 
cise mean not only increased action, oxidation, ex- 
cretion, and development of muscle, but also 
increased general circulation and respiration, in- 
creased inhalation of oxygen, and increased produc- 
tion of heat, so necessary in the cold water-cure. 
There is also no reason whatever why suitable 
pharmaceutical remedies should not be combined 
with the water-cure treatment — a method which, as 
already mentioned, is frequently adopted in the best 
establ&hments. 

Therapeutic Effects, and Morbid Condi- 
tions suitable for Hydrotherapeutic Treat- 
ment. — The principal results of well-adapted 
courses of cold-water treatment are : improved 
nutrition and action of the skin ; increased tone of 
the nerve-centres ; regulation of the circulation ; 
amelioration of the sanguification and nutrition ; 
and acceleration of the retrogressive tissue-changes. 
It is essential for such successful results that the 
organism be able to stand a certain amount of 
abstraction of heat ; that it be capable of more or 
less energetic reaction ; and that the digestive and 
assimilative organs be able to take up a fair amount 
of nourishing material, which is required by the in- 
creased demand on the body. 

Acute febrile diseases. — Among the oldest thera- 
peutic uses of the cold bath, though it has only 
lately been more extensively revived, is the em- 
ployment of different forms of cold baths in acute 
f^ebrile diseases, attended by a high degree ot 
pyrexia. The moderately cold, or the cooled-down 
bath, is the form principally employed ; but cold 
effusions, the shower-bath, the wet envelope fre- 
quently changed, cold compresses, the application 
of ice, washi^ with iced water, and iced enemata, 
are likewise applicable ; and the liberal internal 
allowance of cold water forms an important part 
of the dietetic management of this class of diseases. 
See Febrifuges. 

Typhoid fever. — Tjrphoid fever is the disease in 
which this treatment, with numerous modifications, 
has been most generally adopted. As soon as the 
temperature of the patient reaches 102 *2° to 105° F,, 
he IS placed in a bath of about 90° F., and the 
temperature is gradually cooled down, by the addi- 
tion of cold water, to 80° or 60° F., according to 
the patient’s power of reaction. The patient is kept 
in the bath generally from 10 to 15 or 20 minutes, 
when slight shivering often manifests itself. The 
patient’s temperature, measured in the rectum, is 
usually reduced by this procedure about ij® to 5® F., 
not immediately, but within the first hour after the 
bath. As often as the temperature may again reach 
102*2® to 103®, the patient is again placed in the 
bath. Thus, during the height of the p]n:exia three 
to five baths may be required in twenty-four hours, 
while later on about two are usually sufficient, and 
often only one. Instead of the bath gradually 


cooled down, a bath of a temperature between 60® 
and 90° F. may be given, according to the condi- 
tion of the individual patient. The frequent and 
careful use of the thermometer is an essential ele- 
ment in this method of treatment, which may be, 
as it often is, advantageously combined with the 
administration of alcohol, quinine, and other re- 
medies. The earlier the baths are commenced, the 
greater seems to be their influence in mitigating the 
severity of the disease and its sec^uelse, and in 
shortening its duration. It is claimed that the 
mortality is considerably less with this than with 
the expectant or any of the other usual modes 01 
treatment. 

Hyperpyrexia. — A still bolder use may be made 
of the cold-water treatment in those rarer cases of 
hyperpyrexia occasionally occurring in the course of 
rheumatic fever, when the temperature rises to 
108° F. and more ; and where very cold and pro- 
longed baths, the application of ice-bags, &c., 
appear to be the only means of saving life. The 
same treatment is likely to be useful in some forms 
of sunstroke ; and also in some cases of hyperpyrexia 
arising from other acute disease than rheumatic 
fever. 

Scarlet fever. — In scarlet fever the writer has 
found warmer baths (80° to 98® P'.) more generally 
applicable than quite cold or cooled-down baths, 
though in cases attended by a high degree of 
pyrexia and brain-symptoms these are preferable. 

Hectic fever. — In hectic fever, connected with 
various chronic diseases, the effect of hydrothera- 
peutic treatment is less decided, and not yet suffi- 
ciently tested. 

Digestive derangements oi the most different kind, 
associated with sluggish venous circulation in the 
abdominal organs — conditions which may be grouped 
together under the term abdominal venosity^ ten- 
dency to hsemorrhoids, to hypochondriasis, &c, — are 
often the objects of the water-cure, which may be 
useful by stimulating the physical and psychical 
energy of the nervous system, as well as the nutrition 
and tissue-change, by invigorating the skin. Habi- 
tual constipation from this cause is often relieved 
by the hydrotherapeutic belt. In this class of cases 
the common salt waters and the alkaline sulphated 
waters are more frequently used, and are often pre- 
ferable; they may, however, be advantageously 
combined with judicious hydrotherapeutic treat- 
ment. 

Chronic metallic poisoning may be treated in 
some cases with equal benefit, if there is sufficient 
reactive power, at cold-water establishments, as at 
the thermal sulphur and simple thermal spas. The 
external hydrotherapeutic procedures, aiming at in- 
creased perspiration and tissue-change, are in this 
class aided by the abundant internal use of water, 
in order to wash out the tissues, and especially the 
liver. 

Skin-weakness or atony of the skin is often the 
cause of frecjuently recurring attacks of diarrhoea 
with neuralgic pains, of tendency to catarrh of the 
respiratory mucous membrane, and of rheumatism. 
Gently stimulating hydrotherapeutic appliances, 
with gradually increasing energy, are here mostly 
useful, unless, as in impeded convalescence, the re- 
active power is so reduced that the gaseous thermal 
salt-baths and mountein-air are prefemble, while in 
other cases sea-air and sea-baths are successful com- 

g stitors of the water-cure. See Sea-Air ; Sea- 
ATHS; and Sea- Voyages. 
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llysierta — In hysteria and hysterical affections 
the water-cure has obtained many good results, not 
by the internal use of water, but by the milder 
forms of baths Functional hypersesthesia and 
anaesthesia, hemicrania, spinal irritation, intercostal 
neuralgia, and other forms of neuralgia depending 
on imperfect nutrition and tissue-change, are like- 
wise often benefited. 

Organic diseases of the nerve-centres are not suit- 
able for treatment in cold-water establishments, 
excepting occasionally for palliative purposes 

Rheumatism and gout — \\\ muscular rheumatism 
the original supporters of the water-cure considered 
their plan as infallible, but this is by no means the 
case The diaphoretic methods, namely, the 
woollen blanket-pack and the wet sheet-envelope, 
often prove useful ; but we know also of many 
failures even in good establishments The exposure 
to all weathers during the cure ought certainly not 
to be imitated by such invalids, and the access of 
cold air to the wet body should be more carefully 
avoided than is often the case The course must 
not be prolonged too much at one time, but may 
be repeated after an interval of months, which 
may be spent with advantage at sheltered seaside 
localities, at moderate elevations, with the help of 
pine-leaf baths, or at one of the gaseous thermal 
saline spas 

Rheumatic and gouty swellings of joints require 
great care in their management The enfeebled 
invalid IS rarely a fit object for the ordinary water- 
cure ; but the stimulating local compress, more or 
less impermeable, is a useful element in the treat- 
ment of such cases 

Milder cases of gout may expect benefit from the 
usual hydrotherapeutic treatment, in so far as it 
aims at increased retrogressive tissue-change, and 
invigoration of the nervous system, especially if this 
treatment is associated with great moderation in the 
use of stimulants, and also of food in general , but 
local packing not rarely causes fits of gout The 
more serious forms of gout are too much compli- 
cated with various defects of constitution to en- 
courage us in recommending cold-water treatment 

Chrome affections of the skin —In some diseases 
of this kind, such as prurigo, urticaria, eczema, and 
local perspirations, a more or less modified hydro- 
therapeutic treatment is an important adjuvant 

Syphilis — The favourable results obtained in 
syphilis have greatly contributed to the reputation of 
the water-cure , but the latter is only an excellent 
adjuvant to medicinal treatment in these cases, in 
the same way as the sulphur-waters are , and many 
of the cures of so-called lues may be regarded as 
cures of mercurialtsm 

Catamenial irregularities are not rarely treated 
at hydrotherapeutic establishments Profuse men- 
struation IS often checked by the regular use of the 
cold hip bath of short duration, namely, three to 
five minutes ; in insufficient menses, on the other 
hand, warm hip-baths of ten to fifteen minutes* 
duration are frequently useful, combined in some 
cases with the wet sheet-envelope j and dysmenor- 
rheea is likewise occasionally treat^ with advantage 
by the partial wet sheet-envelope 

This list of morbid conditions which may be more 
or less benefited might easily be increased. This is 
not astonishing if it is conadered that hydrothera- 
peutic treatment can be infinitely modified and 
adapted to the powers of the constitution ; and that 
It may be assisted by varying hygienic, climatic, 


dietetic, and medicinal influences For we must 
reiterate that there does not exist any antagonism 
between hydrotherapeutic and other rationjd treat- 
ment, the former being, in f^t, only part of the 
latter. Hence, however, it is also evident that the 
treatment in well-arranged hydrotherapeutic esta- 
blishments ought to be under the guidance of the 
most intelligent physicians, just as is the case at all 
the best spas Indeed the physician to such an 
establishment ought to be of a high class, possessing 
in a more than usual degree the gift of recognising 
all the individual peculiarities of the constitution, 
especially the amount of reacting power, adapting 
the principal remedy to every individual case, and 
combining other elements of treatment with hydro- 
therapeutic management wherever this is necessary. 
In the same way as we demand in suitable cases 
the administration of other remedies together with 
water-treatment in hydrotherapeutic establishments, 
so we must also express a wish that, apart from such 
establishments, hydrotherapeutic elements should be 
more generally combined with the usual medical 
treatment For this purpose it is to be desired that 
well-conducted establishments should be m or near 
large towns, in order that persons following their 
usual occupations might undergo certain kinds of 
treatment at such establishments, or that attendants 
from such establishments might be sent to the 
houses of invalids Hermann Weber 

HYDROTHORAX ( 08 wp, water ; and 0 c&pa{, the 
chest) —Dropsy of the pleura. See Pleura, 
Diseases of 

HYERES, France — Town three miles from the 
sea Mean winter temperature, 55® F Well 
sheltered , little rainfall See Climate, Treatment 
of Disease by 

HYGIENE (iyieia, health). — The science and art 
which relate to the preservation of health See 
Personal Health ; and Public Health 

HYGROMA, CYSTIC Cystic Hygroma. 

HYMEN, IMPERFORATE.— Menstrua- 
tion, Disorders of 

HYPAESTHESIA (yirrf, under ; and alo-dijiris, 
sensation). — Dimimshed sensibility of a part See 
Sensation, Disorders of 

H YPER^M I A ( Owf'p, over or excessive , and oT/aa, 
blood) — Excess of blo(^ in a part. See Circula- 
tion, Disorders of 

HYPERiESTHESIA (6Hp, over ; and araetiiris, 
sensation). — Increased sensibility of a port. See 
Sensation, Disorders of. 

HYPERALGESIA (Mp, over ; and i\yos, 
pain) —Undue sensibility of a part to painful im- 
pressions* See Sensation, Disorders of. 

HYPERIDROSIS (dir<p, excessive ; and Updbs, 
sweat). — Excessive perspiration ; also termed Ai4i6(7- 
sts, ephidrostSf and sudatona» See SuDOl^ipASOUS 
Glands, Diseases of. 

HYPERINOSIS ({hrtp, over; and It, fie&h). 
Excess of fibrin in the blood. Su IBlood, MorWd 
Conditions of 
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HYPERMETROPIA {fyiripfirrpcsy beyond mea- 
sure ; and iS'f* sight). — A congenital or acquired 
error of refraction of the eye, in which, owing to 
low refractive power of the dioptric media, or too 
little convexity of the refracting surfaces, or un- 
natural shortness of the antero-posterior axis of the 
eyeball, parallel rays of light do not, while the 
accommodation is in repose, converge to a focus 
on the layer of rods and cones of the retina, as in 
the normal or emmetropic eye, but to an imaginary 
point somewhere behind. It is the opposite of 
myopia, and is sometimes called hyperopia or hyper- 
presbyopia. See Vision, Disorders of. 

HYPEROPIA {Mpy above ; and sight). — 
HYPERMETROPIA. 

HYPERPLASIA (Mp, over; and r\d(r<ria, I 
mould or form). — An excessive growth of normal 
tissue-elements, which may lead to hypertrophy, or 
to the formation of distinct tumours. Saa Hyper- 
trophy ; and Tumours. 

HYPERPRESBYOPIA above ; rp 4 < T$vSy 

old; and sight).— H ypermetropia. 

HYPERPYREXIA («irep, excessive j and wupefta, 
fever). — Excessive pyrexia. Ses Fever; Tem- 
perature ; and Hydrotherapeutics. 

HYPERTRICHOSIS.— Hair. 

HYPERTROPHY over; and rpo<pi)y 

nourishment). 

Definition. — The word ‘ hypertrophy * signifies 
excessive nourishment, but is in practice used to 
designate the result of excessive nourishment — that 
is, excessive growth. It must be carefully distin- 
guished from mere enlargement, and only spoken of 
where there is a real increase in a part, or, at least, 
in a tissue, without alteration of quality. Hyper- 
trophy may be general or partial. 

I. General Hypertrophy. — General hyper- 
trophy, though a remarkable condition, is of little 
practic^ importance. It is known only in those 
individuals of enormous size who are called ‘ giants.* 
The production of giants depends on causes entirely 
unknown, since it is noticeable that this condition 
commonly affects only one in a family, and is in its 
most conspicuous forms not hereditary. Giants are 
usually of feeble constitution, and deficient in pro- 
creative power. The name macrosofnatia has been 
given to a condition equally unexplained, in which 
the whole body becomes enlarged in a monstrous 
degree. This condition has been observed to be in 
some instances congenital, or, at least, to begin in 
very early life. True general hypertrophy does not 
ap^r to be capable of being produced by any 
artificial means, since excessive feeding either pro- 
duces hypertrophy almost confined to one tissue — 
namely, fit— or else fails to produce any enlarge- 
ment at all. 

II. Partial Hypertrophy.— By this is meant 
(a) excessive increase of any part or tissue of the 
body during the period of natural growth, either in 
intra-uterine or extra-uterine life ; or { b ) increase of 
a part or tissue already completely formed. Accord- 
ing to this distinction hypertrop% may be classified 
as either (i) congenital or (2) acquired. 

Congenital Hypertrophy. — Congenital 
hypertrophy is that condition in which some part of 
tnc body b^ins from the first to grow so rapidly as 


to attain a size far beyond the normal. This condi- 
tion has been seen to affect one side of the body, or 
one limb only, which thus becomes much larger than 
its fellow on the other side. Such a condition 
might be in theor}^ difficult to distinguish from 
atrophy of the opposite side, or of the other limb— 
that is, from hemiatrophy {see Atrophy) ; but in 
general the hypertrophic side is so far beyond the 
normal size as to prevent ambiguity. One remark- 
able case is on record in which one leg and arm 
assumed the proportions of those of a giant, while 
the other remained unaltered. Sometimes a con- 
genital hypertrophy occurs without this unilateral 
character, as in the case reported by Curling of a 
girl aged fifteen, who had several fingers of both 
hands enlarged in an extraordinary degree without 
any assignable cause, the equality of the two sides 
being nevertheless preserved. The whole head, or 
one side of the head, may become abnormally en- 
larged. Such instances, although unexplained, 
must, it would seem, be put into the same class as 
the gigantic growth of the whole of the body. 
Hypertrophy of special tissues is also sometimes 
congenital, as of the skin in Ichthyosis. Congenital 
hypertrophy of the hairs is known as Hypertricho- 
sis ; that of the nails as Hyperonychia. Congenital 
overgrowth of bones is also observed, forming con- 
genital Hyperostosis, or, as affecting the face, Leon- 
tiasis ossea. Hypertrophies similar to those here 
called congenital may occur, though rarely, in adult 
life. The enlarged part is found to be highly vas- 
cular, to have an increased temperature, and to 
preserve its normal proportions. The cause is in 
these cases equally unknown. 

2. Acquired Hypertrophy.— Acquired hyper- 
trophies may be classified as follows : — 

{a) Recuperative^ consequent on increased work. 

{b) Defensive^ arising from pressure or inflamma- 
tion. 

{c) Nutritive^ from increased supplies of food. 

(d) Apparently spontaneous or of unknown cause. 

(«) Recuperative.— Somo organs and tissues are 
so constructed that increased functional activity 
causes hypertrophy. This is especially the case 
with the muscles. It is a matter of familiar obser- 
vation that voluntary muscles increase in size when 
much employed, as is seen in the often-mentioned 
arm of the blacksmith or the leg of the ballet-dancer. 
In order to produce this increase, the exercise must 
be of a certain degree of intensity, but not excessive. 
It must be frequently repeated, with intervals of 
rest ; and at the same time the nutrition of the 
whole body must be good. In the absence of these 
conditions, exercise is more likely to produce wast- 
ing. The explanation of this familiar process is 
still obscure. 

Hypertrophy of the heart occurs in cases where 
that organ is made to work at a higher tension than 
the normal, and this higher tension can only result 
from increased resistance to the flow of blood, either 
at one of the orifices of the heart, or in the peri- 
pheral vessels. Hence the conditions most com- 
monly giving rise to it are valvular disease, especially 
stenosis ; and obstruction of the arteries, either by 
the thickening of their walls, or by contraction of 
their muscular coats. The right side of the heart 
will also become hypertrophied when any condition 
whatever hinders the passage of blood through the 
lungs. Disease of the kidneys is a frequent cause 
of hypertrophy of the left ventricle of the heart, 
though in what way is still a matter of discussion. 
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It is only quite clear that the kidney-disease in some 
way increases the resistance in the smaller arteries 
and capillaries of the body generallj^. 

Hypertrophy of the smooth or involuntary mus- 
cular fibres also occurs whenever that tissue has^ to 
contract for a long period under a higher tension 
than the normal. Thus the walls of the bladder 
become thickened in cases where, from obstruction 
of the passages, the evacuation of unne is effected 
with more difficulty, and under a higher pressure, 
than usual In the same way the walls of the 
stomach, the oesophagus, and the intestines become 
hypertrophied in cases of obstruction to the passage 
of food through the alimentary canal. 

The explanation commonly given of these cases 
of hypertrophy in the contractile organs is a teleo- 
logical one, that in consequence of obstruction the 
organ has to contract with greater force than usual, 
and thus becomes hypertrophied in the same manner 
as a voluntary muscle which is frequently exercised 
It IS, however, clear that this so-called explanation 
does not account for the connection between 
obstruction and more powerful contraction The 
only explanation that can be given is that in these 
cases pressure or tension on the organ itself is the 
stimulus to contraction, and that the force of con- 
traction appears to depend roughly upon the strength 
of the tension which produces it 

There is less evidence that nervous or glandular 
structures undergo hypertrophy in consequence of 
their increased use , but if one kidney be destroyed 
the other is generally found enlarged , and some 
authorities believe in an increase in the size of the 
brain from mental activity 

{(>) Defensive hypertrophy \% the natural reaction 
of certain tissues against slight injury or irritation, 
whereby they become increased and serve the pur- 
pose of protection But if the injury be excessive, 
atrophy or destruction of tissue results 

Pressure^ which is a mild form of irntation, 
produces, when moderate and intermittent, hyper- 
trophy of the external integument , but some regions 
of the skin are much more affected by this cause 
than others It is difficult to draw the line between 
this and inflammation 

Inflammation does not cause hypertrophy of 
organs generally, but only of the connective tissues 
In most tissues, e g muscular, nervous, glandular, 
the only result of inflammation is atrophy or destruc- 
tion, with loss of functional power But it seems to 
be a general law that moderate inflammation, chronic 
or intermittent, causes connective tissue to increase. 
Purely fibrous structures, such as serous mem- 
branes, become thickened b> chronic or repeated 
inflammation of moderate intensity, especially if 
suppuration be not produced, but this increase is 
not always permanent. In periostitis the formation 
of new bony tissue causes the increase to be per- 
manent, and thus hypertrophy of bone is a frequent 
consequence of inflammation. The increase of con- 
nective tissue from irritation is obviously a conser- 
vative or defensive process, placing a barner to the 
extension of injunous agents, and forming a cap- 
sule round foreign bodies 

Increase of connective tissue is also constantly 
present in chronic interstitial inflammation of solid 
organs, where indeed it is often impossible to draw 
the line between inflammation and fibrous over- 
growth, and the term Inflammatory Hypertrophy 
has been used. These changes are produced by 
some irritation or injury, or result firom wasting of 


the other (parenchymatous) elements of the organ. 
In consequence of this atrophy of the other tissues 
there is likely to be rather a diminution than an 
increase in the size of the organ or part generally. 

{c) Nutritive hypertrophy — It must be regarded 
as doubtful whether increased nounshment alone is 
capable of producing enlargement of any part of 
the body. It certainly does not necessanly do so, 
as IS shown by the case of expenmental hyperaemia, 
produced, for instance, by section of the cervical 
sympathetic nerve, in one side of the face and head 
of an animal, when hypertrophy is only a rare and 
occasional consequence When, however, the in- 
creased supply of nutrition m the form of blood is 
combined with some irritation or functional stimu- 
lus, we often find hypertrophy result. Thus, for 
instance, reflex hyperaemia of the skin of the face, 
or blushing, which is produced by numerous internal 
causes, such as gastric or uterine derangement, may 
subsist for years and reach a very high degree with- 
out altering the nutrition of the part. But if there 
should be in addition some disturbance or inflam- 
mation of the glands of the skin, we have the 
condition called acne rosacea^ in which hyper- 
trophy IS an important element Almost the only 
instance that can be quoted of hypertrophy from 
increase of blood-supply alone is that of the corpus 
luteum during pregnancy, when the ovary partici- 
pates in the functional hyperaemia of the uterus. 
The well-known experiment of Hunter should also 
not be forgotten, in which he transplanted the spur 
of a cock from its foot to its head, and found it to 
increase in size 

Special nutrition — It is well known that abun- 
dant supplies of amylaceous and fatty food, espe- 
cially with a full allowance of water, cause in- 
crease of the adipose tissue It is also said that 
small doses of phosphorus favour the growth of bone 
in young animals. But there is no other instance 
in which It is known that any special food causes 
hypertrophy of any special tissue 

{d) Apparently sp>ontaneous or physiological hyper- 
trophy — Physiological hypertrophies form an im- 
portant class One of the best instances is that of 
the enlargement of the uterus dunng pr^ancy. 
This enlargement is clearly not the consequence of 
hyperaemia alone, nor of increase of the functional 
jwtivity in the muscular walls, though both these 
conditions are present , but must proceed from some 
direct physiological stimulus like that which deter- 
mines the growth of the embryo itself. The hyper- 
trophy affects all parts of the organ — its mucous 
and serous coats, as well as the muscular walls. 
Enlargement of the mammae appears to arise from 
similar causes , and it is even probable that swellmg 
of the thyroid gland may, through some obscure con- 
nection with the sexual organs, be caused in the 
same way Some instances of hypertrophy we 
cannot in any way explain, such as the apparently 
spontaneous enlargements of the tonsils, spleen, 
and thymus gland which are sometimes observed. 
Acromegaly is a form of partial hypertrophy. A 
peculiar hj^rtrophy, with deformity of the 
mities, associated with pulmonary disease, has been 
called by Mane * pulmonary hjrpertrophic osteo- 
arthropathy.* See Acromegaly. 

Process of Hypertr*ophy — It has been a 
question whether hypertrophy depends upon the 
mcrease in the Mze of the minute elements of an 
organ, or only on increase of their number. There 
can no doubt that the former change often 
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occurs. Thus, in the pregnant uterus the muscular 
fibres have been found from seven to eleven times 
as long as natural, and from twice to seven times 
as wide. In a remarkable case of enlargement of 
the nerves, described by the late Dr. Moxon, the 
nerve- fibres were found to be on an average three 
times and some of them even forty times as large 
as normal. When enlargement of one kidney takes 
place as a consequence of destruction of the other, 
the tubules and Malpighian tufts are found greatly 
increased in size. In hypertrophy of the heart, the 
muscular bundles are found to be thickened, though 
the fibrillce are unchanged ; but in most cases 
multiplication of the tissue-elements is the chief 
cause of the increase in size. To this latter process 
Virchow gives the name of hyperplasia^ and it is 
important to remember that, though constantly 
occurring; in hypertrophy of organs, it does not 
necessarily lead to the latter change. 

‘ False’ Hypertrophy. — The term /a/r^ hyper- 
trophy is sometimes used for a process in which an 
organ becomes outwardly increased in size, owing 
to the deposition within it of some foreign material, 
or to mere distension, as in a fatty liver, an emphy- 
sematous lung, or a hydrocephalic brain. The dis- 
ease called ‘ Duchenne’s pseudo-hypertrophic para- 
lysis ’ is another instance. But the term is hardly 
needed, except as a caution. 

Treatment. — It is obvious that no general 
rules can be laid down for the treatment of hyper- 
trophy. When it is connected with increased 
functional activity, it is usually a favourable rather 
than a hurtful condition, though in some cases it 
may appear that the hypertrophy more than com- 
pensates the deficiency or irregularity by which it 
is produced. But even if this be so, the cure of 
excessive hypertrophy is not within our pxjwers. 
The utmost that can be done is to endeavour, if 
possible, to check the process by which the hyper- 
trophy is produced. Functional hypertrophy, how- 
ever, which has resulted from some obstacle or 
undue resistance, may entirely subside when that 
resistance is removed. Thus if the uterus have 
enlarged around a fibrous tumour, it may regain its 
normal bulk when the tumour is removed ; and we 
sometimes see a sensible diminution in the size of 
an hypertrophied heart when the derangements which 
produced it no longer act. Moreover, hypertrophy 
may be completely reduced by a general lowering 
of the nutrition of the body. Thus, in early stages 
of pulmonary phthisis, the heart may be hyper- 
trophied ; but when death occurs in a late period 
of the disease, the organ is rarely found enlarged, 
and is even wasted ; though according to Peacock’s 
tables, less so than in other wasting diseases. 

j. F. Payne. 

HYPINOSIS (vjTii, under; and fr, flesh). — 

Deficiency of fibrin in the blood. See Blood, 
Morbid Conditions of. 

HYPNOTICS sleep). — Measures or agents 

employed to induce sleep. See Narcotics. 

HYPNOTISM (thrw, sleep). — A synon3an for 
Braidism. See Braidism ; and Mesmerism. 

HYPOCHONDRIASIS (M, under; and 
a cartilage). —Synon. : Fr. Hypockondrie \ Ger. 
Hypochondrie. 

Description.— -The term * hypochondriasis ’ is 
derived Irom an ancient hypothesis that the sym- 


ptoms of this disorder were due to perturbations of 
natural force generated in the liver and pylorus, to 
which idea the frequent prevalence of flatulence 
probably conduced. The condition thus called is 
really a disease of the nervous system. It is a 
form of mental unsoundness closely allied to melan- 
cholia, of which, indeed, it often forms the initial 
stage. It is characterised by a morbid anxiety, 
either without any, or having only very slight, 
foundations, relative to the state of physical health. 
The patient thinks about his health unduly, ob- 
serving himself with restless care, examining 
especially the characteristics of his secretions, trans- 
lating into evidence of progressive organic mischief 
every trivial departure from perfect action of his 
organs, and becoming more and more absorbed in 
precautions against the malady with which he 
believes himself affected. Nothing that happens 
tends to the side of reassurance. If his sleep be 
disturbed, the symptom may be portentous, he 
thinks, of brain -softening ; if it be sound, the 
patient, instead of being comforted, fears apoplexy. 
Constipation of the bowels signifies obstruction ; 
a slight diarrhoea implies coming exhaustion. Every- 
thing which he reads or hears in reference to disease 
the patient applies to his own case, examirung him- 
self on every point thus presented to his mind, and 
rarely failing to find something which dovetails 
with symptoms of his own. For he recognises 
only the points of resemblance ; the features of 
difference are unconsciously ignored. In some 
cases the patient is constant in referring his troubles 
to one particular organ. Year after year his story 
is the same : it is his stomach, liver, brain, or some 
other organ, which is in fault ; but always the same. 
In other instances there is a vacillation quite as 
remarkable. Routed, perhaps, by the convincing 
arguments of his adviser, he is forced to yield the 
position which he had assumed, but only to take 
an equally strong one in reference to some other 
part of his frame. These diversities strongly recall 
the fixed and shifting delusions of insanity. The 
patient is prone to wander from one doctor to 
another, often carrying with him a bundle of pre- 
scriptions and a long written list of questions, 
which must receive categorical answers. Ap- 
parently satisfied at the time, he speedilv recollects 
some point upon which he has not received assurance, 
and this, he conceives, vitiates the whole of the 
explanation and advice which have been given to 
him, and he is plunged again into his previous 
state of anxiety and doubt. Where circumstances 
do not involve forced labour for existence, the 
patient passes his time in chasing his health, which 
is always contriving to elude his grasp. If he holds 
an appointment, he will resign it in order to have 
full opportunity for studying himself; and, his 
occupation once gone, he finds too late that it was 
his best friend, and he then ascribes to his forced 
idleness all the ills which had induced him to seek 
retirement. 

In many cases the most careful examination can 
discover no signs of disease, and the patient wears 
the aspect of health ; or there may be a worn, 
anxious look. In others there may be, especially 
in the digestive o^ans, slight deviations from per- 
fect integrity, which explain someof the symptoms, 
but not the exaggerated apprehensions to which 
they give rise. 

Hypochondriasis is a chronic disorder. It may 
continue, and this perhaps most frequently, as a 
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harmless peculiarity attached to a life which is not 
perceptibly shortened in length, though often sadly 
diminished in utility and happiness, by its sym- 
ptoms Or there may be an improvement practi- 
cally amounting to a cure, which will endure for a 
longer or shorter period In the decline of life, 
however, there is very apt to be a return of sym- 
ptoms, which are often then much exacerbated. Or 
hypochondnasis may pass into true melancholia, 
and then the bodily health, previously the constant 
object of solicitude, improves wonderfully. Indeed, 
nothing more is heard about it 

M I lOLOGY. — Hypochondriasis is very much more 
common in the male than in the female sex The 
period of life most prone to it is from 20 to 40 years 
of age It IS apt to occur m those who inherit a 
tendency to insanity, and the disease in its own 
peculiar form is often hereditary Excesses of 
various kinds, especially on the side of the sexual 
system, will precipitate the appearance and intensify 
the symptoms of the affection, but it is doubtful 
whether they can altogether originate it The 
same may be said of gout, which is apt to be asso- 
ciated with the condition, and to complicate its 
symptoms Depressing moral circumstances also 
are not without influence in determining an onset 
of hypochondriasis in those predisposed to it This 
is especially true of mental strain The frequent 
occurrence of some deviation from healthy condition 
in the liver, stomach, or bowels, which is noted m 
these cases, would suggest that, probably through 
an interruption to the perfect nutntion of the body, 
diseases of these viscera bear their part in the 
causation of hypochondriasis The mtercurrence 
of internal haemorrhoids with bleeding is very 
common, and this would manifestly tend to keep 
up, if It did not ongmate, the disease Stncture 
and chronic ulcer of the intestines are occasionally 
associations which probably also influence the ap- 
pearance of hypochondriasis 

Anatomical Characters — There are no ana- 
tomical characters peculiar to the disease 

Diagnosis — When careful examination, which 
must never be omitted, has disproved, so far as is 
possible, the existence of organic disease tending 
to produce the symptoms described by the patient, 
It sometimes becomes a question whether the case 
IS one of hypochondriasis or of melancholia 

In the former there is no tendency to suicide ; on 
the contrary, a strong desire to live pervades the 
sufferer’s mind, and impels him to endless search 
for the cure of his ailments He delights m con- 
sulting medical men and entering into the minutest 
details which he thinks can aid them in helping 
him Up to a certain point his story is frequently 
characterised by a logical accuracy, which fails him, 
however, in some point of great importance, 
which the conclusions are invalidated The melan- 
cholic patient, on the other hand, is often smcidal 
and always despairs of any rehef to his condition, 
the description of which, as given by him, is con- 
fused, frequently incoherent, and unintelligible. See 
Melancholia. 

Prognosis. — Early and marked hypochondnasis 
occurring m a person with a strong hereditary taint 
of insanity, without any definite cause of mental 
depression, is of ill omen. Such a case very often 
drifts into pronounced melancholia. 

The prognosis is more favourable, perhups, the 
less strongly marked the hereditary predisposition 
and the more evident and adequate the immediate 
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causes to which the patient has been exposed, the 
most potent of which are sexual or alcohohc excesses, 
mental strain or shock, or the sudden change from 
a life of activity to one of forced, and, as the sequel 
shows, uncongenial leisure. 

Treatment —Moral treatment alone is of any 
influence in a laige majonty of cases When there 
is, however, manifest anaemia, a history of syphilis, 
evidences of gouty mal-assimilation, accumulation 
of feces, catarrh of the intestmal canal, or haemor- 
rhoids, the therapeutics proper to these conditions 
should be employed Alcoholic stimulants should 
be avoided. Travel, especially under judicious com- 
panionship, and the encour^emeUt of r^utar, 
definite, and useful emplojnnent for the attention 
and the jAysical powers, are the most potent means 
of treatment, by which the disease may be often 
much ameliorated, and sometimes cured Ridicule 
of the patient’s sufferings will rarely or never be of 
service, but at the same time a habit of prescribing 
for all the symptoms as they arise must be avoided. 

T Buzzard 

HYPODERMIC MEDICATION (M, under; 
the skin) — Synon Fr La mithode hypo- 

denntque ; Ger HypodermattscJte Injection der 
ArzneimitteU 

Definition — The introduction, by means of a 
sharp-pointed hollow needle, of vanous drugs into 
the subcutaneous cellular tissue 

Method of Application — The needle, which 
must be sharp and smooth at its point, should always 
be sterilised either by holding it in the flame of a 
spint-lamp for a few seconds, or by immersmg it 
in boiling water It is a good plan both before and 
after use to fill and empty the synnge several times 
with a hot solution of one ih twenty carbobc acid. 
If a hypodermic tablet is used, it should be dis- 
solved in a synngeful of sterilised water ; if, on the 
other hand, a ready-made solution of the drug is 
used, the dose to be admimstered should be accu- 
rately gauged by moving down the button to the 
requir^ mark on the piston Both methods guard 
against the possibihty of overdosage A fold of 
skin IS pinched up, or otherwise stretched, between 
the left thumb and index-finger, the needle is pushed 
firmly and sharply into the cellular tissue, and, the 
barrel of the synnge being steadied between the 
nght index and middle fingers, the fluid is slowly 
injected by pressure with the nght thumb on the 
end of the piston. This method is generally pain- 
less t>r nearly so The proceeding is modifi^ in 
certain cases Thus, ergotmin should be injected 
deeply into the muscular tissue ; and, in some in- 
stances, cocaine is injected into the cutis vera^ {see 
An/ESThesia, Local) Local ill-^ects, sudi as 
pain, abscess, bleeding, and ecchymosts, are almost 
always avoidable with proper precautions. Except 
in some rare instances, only parts with abundant 
subjacent cellular tissue should be selected Such 
parts as the face, forehead, and ears, as well as the 
neighbourhood of large vessels, are to be avoided* 
General tll-^ects may anse from injections, espe- 
cially of narcotics, in diabetics, alcoholics, and the 
subjects of renal disease. SohUums should be made 
widh vehicles which fulfil the foBowing conditiotis : 
( 1 ) They should have a high solvent power. (Some 
drugs, however, can only be adminhtered in a state 
of suspension.) (2) They should be permanent, not 
deteriorating by keeping. (3) They should be un- 
irritating. Ourbohe add or boric ac^ may often 
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be added to the solution with advantage. Paroleine 
is the best vehicle for the injection of carbolic acid, 
eucalyptol, iodoform, and turpentine. Solutions 
should be kept in glass-stoppered bottles, or her- 
metically sealed glass capsules. Soluble tablets are 
both convenient and portable. 

Instruments.— For general purposes a simply 
constructed and accurately graduated syringe with 
a capacity of twenty mimms should be u^ It 
should be adapted to an aseptic metal case with two 
or more needles, and a supply of silver wires to keep 
their canals clear. The needles, which should be 
sharp and smooth at the point, may be made of 
nickled steel or gilded platinum. The weakest 
part of the needle is just at the shoulder, and this 
should always be carefully examined before use. 
By an ingenious contrivance the needle may be 
passed through the shoulder before the latter is 
screwed on to the nozrle of the syringe, and any 
defect is thus quickly and easily remedied. Drying 
and consequent shrinking of the piston-packing may 
be obviated by a metal cap which is applied to the 
nozzle after using the syringe. An instrument not 
in frequent use may easily be kept in good condi- 
tion by occasionally washing it out with hot car- 
bolised water. Where the barrel consists of glass, 
the metal parts should never be attached by cement. 
Some makers manufacture the syringe entirely of 
metal. The mimins are best marked on the piston^ 
which should have a screw-thread on which a button 
runs. In this way the dose can be accurately 
gauged and fixed before the injection is made. The 
piston, which should have a simple sliding, not a 
screw-action, is terminated at the top by a flat knob 
which is pressed by the thumb when the injection is 
made. In some cases, as in the injection of alcohol, 
ether and saline solutions, syringes of l^ger capacity 
may be used to avoid multiple injections. From 
time to time the instrument should be boiled. 

Advantages. — These are obvious, but the 
method has its limitations. The hypodermic injec- 
tion of such drugs as morphine and cocaine should 
always be under the direct control of the practi- 
tioner, and ought never to be entrusted to the patient 
or the jftiends. As compared with other modes of 
drug-administration, the advantages of the hypo- 
dermic may be briefly summed up as follows : 
(1) Greater rapidity of absorption and more speedy 
effect as in the relief of pain, and the production 
of vomiting, or rapid stimulation ; (2) a strictly 
local effect as in the injection of cocaine or ^-eucaine 
{see An/bsthesia, Local) ; (3) an efficient method 
of administration when other methods are impos- 
sible— e.g. cases of vomiting, nausea, and other 
conditions due to an irritable or diseas^ stomach, 
cases of dysphagia, and certain cases of delirium, 
mania, or coma ; and (4) less risk of a cumulative 
effect (Eulenburg). 

Remedies used Hypodermically, and 
Diseases for which they are employed: — 
Acidum Bemoicum, — Benzoic acid, 10 grains ; 
alcohol, to 1 12 minims. Dose^ from 8 to 16 minims. 
(The solution should be slightly warmed before 
use.) Usedta a respiratory stiiftulant in the col- 
lapse of acute fevers, and in uraemia* 

Acidum Carbclicum, — Pure carbolic acid, i or a 

r ains ; paroleine, or water, to 1 12 minims. Doset 
16, or 24 minims. Used in erysipelas, malignant 
pustule, and other infective diseases. 

Aconitine , — The B.P. preparation should be em- 
ployed. Aconitine, z grain ; dilute sulphuric acid, 


0.8.; distilled water, to J ounce. (Martindale.) 
bose ^ I or 2 minims. The first dose should not ex- 
ceed ^^5 grain. It has been used in various forms 
of neura&a, especially of the trigeminal, and in 
various other diseases, but in most cases the use ot 
the Tinct Aconiti p^r os is preferable. 

ABtker , — Sulphuric ether is the best form for 
hypodermic use. It may be employed alone, in 
combination with alcohol, or with camphor ( l in 10). 
Used in cases of collapse, whether arising from in- 
jury or disease. 

Alcohol ^ in doses of 30 to 60 minims, in the form 
of whisky or brandy, may be used for the same pur- 
poses as ether, by deep injection. 

Ammonia, Liquor, — Dose, 2 to S minims hypo- 
dermically or intravenously. Of great value in 
syncope from any cause, and in threatened death 
from embolism. See Saline Solutions. 

Amyl Nitris, — Nitrite of amyl, i part ; alcohol, 
9 parts. Dose, 8 to 12 minims. Usedva threatened 
death during chloroform anaesthesia, in strychnine- 
poisoning, and, especially, in angina pectoris. 

Antipyrine, in ^ses of from 4 to 5 grains, 
cautiously increased, in fresh aqueous solution. 
Us^ in various neuralgias and to relieve the pains 
of tabes dorsalis. It should be injected along the 
course of the hyper-sensitive nerve. The first effect 
is painful, but the resulting anaesthesia often lasts 
for several days. 

Apomorphina Hydrochloridum, — Dose, 5 to 10 
minims of the freshly prepared B.P. solution, or 
tablets ^ to ^ grain. An over-dose may kill by 
causing profuse bronchial secretion (Lauder Brun- 
ton). Used as a prompt emetic. 

Aqua. — Iced water has been used hypodermically 
with some success for the relief of pain (e.g. scia- 
tica) and to reduce pyrexia. Hot water has been 
also used for localise pain over a limited area. 
But the most important method is that which is 
known as Hypodermoc lysis — the * injections mas- 
sives* of French authors. Sterilised water con- 
taining some saline, or salines, in weak solution is 
employed at a temperature of 100® F. The follow- 
ing is a useful formula : Sodium chloride, i drachm*; 
boiled water, i pint. One to three pints of this 
solution may be injected 3 or 4 times daily. The 
apparatus required consists of a glass receiver from 
the lower end of which a tube leads to a fine trocar. 
The skin at the point of puncture (the lumbar, 
gluteal, scapular, or submammary region) having 
been sterilised, and the apparatus also rendered 
aseptic, the needle is pushed steadily and quickly 
into the cellular tissue, and the fluid is allowed to 
flow in slowly and evenly, the rate of influx being 
regulated by the height at which the receiver is 
placed. Diffusion and absorption may be facilitated 
by occasional gentle massage. When the needle 
is withdrawn collodion is applied to the puncture. 
Direct injection into the veins has been recom- 
mended and practised {see Saline Solutions), 
but, as a general rule, the hypodermic method is 
preferable on account of its absolute safety. 

Hypodermoclysis is invaluable in various forms 
of haemorrhage, in shock, and in septic conditions 
of the blood. It is thus used in uraemia, septicaemia, 
and diabetic coma ; also in the collapse of cholera 
and in peritonitis. In cases of urgency, when the 
apparatus is not at hand, rectal saline injections 
may be used in the first instance. Intraperitoneal 
saline injections have also been used successfully. 
Arsenium and its preparations.— -Great care is 
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necessary to prevent local irritation. Fowler’s so- 
lution, 1 part ; distilled water, 2 parts, may be 
employed. Used in vanous nervous and cutaneous 
diseases and in septic conditions Recommended 
by Jaccoud and others in tubercular alFections. See 
Soon Cacodylas, under this article. 

Atropina — Neutral sulphate of atropine, l grain; 
distilled water, to 2 ounces 160 minims. Dose^ 

8 minims gram) The solution must be freshly 
prepared. Tablets gram, dissolved in 

hot water, are useful Used as an antisudonfic and 
antisialogogue ; also as an analgesic, especially in 
combination with morphine. 

Aurt Chloruium — Dose^ ^ gram in 20 minims 
of distilled water Used m some syphilitic affec- 
tions, also to cure (? ?) the alcohol -habit 

Caffeina — Caffeine, 20 grams ; sodium sahcy- 
late, 17^ grams , distilled water, to l drachm 
(3 minims = i gram). Dose^ i to 6 minims (Mar- 
tindale and Westcott). Used in various nerve- 
pains, chronic alcoholism, cardiac dropsy, and in 
poisoning by alcohol, opium, and cocaine 

Calabannat Physostigmatts Extractum. Cala- 
barine^ Extract of CcUabar Bean — The latter is 
best adapted for hypodermic use Extract of Cala- 
bar bean, 10 grains , rectified spirit, 10 minims ; 
rub together till smooth, and add gum acacia, 
10 grains , mix, and add gradually distilled water 
to half an ounce Dose^ 3 to 12 minims Esertne 
salicylate, grain, may also be employed Used 
m tetanus, strychnine-poisoning, and enuresis 

Chlorofornium — Dose, 10 to 20 minims Rarely 
used as a substitute for morphine in vanous painful 
affections 

Cocaina — Dose^ 2 to 5 minims of the B P 
solution, or tabloids of J, or | grain Chiefly 
used to produce local anaesthesia, either alone or in 
combination with morphine according to Schleich’s 
method {see Anesthesia, Local) Cocaine has 
also been used for the relief of megrim, hemicrania, 
and other nervous affections, as well as to overcome 
the craving for morphine and alcohol It must be 
used with caution See Habits 

Codeina — The phosphate may be used in doses 
of ^ to I- grain in 20 minims of distilled water 
Used mostly in diabetes melhtus. 

Comna* — The hydrobromate in doses of ^ to J 
gram has rarely been used in vanous spasmodic 
nervous affections 

Curara — Best administered hypodermically and 
in doses of grain Used in tetanus and hydro- 
phobia 

Digitahnum — Dose, gram in 20 minims of 

distilled water Used very exceptionally h)rpo- 
dermically 

Ergotimna, — Ergotmine citrate in doses of ^ to 
lig gram m hot aqueous solution may be used, or 
3 to 10 minims of the Injectio Ergotae Hypodermica, 
B P. , may be given. Used m utenne haemorrhage, 
hiemoptysis, and other haemorrhages It should be 
injected deeply 

0 -Eucatne Hydrochloride. — A synthetic substance 
closely allied to cocaine, is soluble i in 20 of water 
It is less toxic than cocaine, and does not affect the 
pupils. Used to produce local anaesthesia. See 
Anesthesia, Local. 

Ferri Ammonto-citras. — Dose, 2 grains and up- 
wards. Rarely used m anaemia. 

Gelattnum.—H»s been used with success in some 
cases of aneurysm and haemophilia. Its use is 
dangerous when there is kidney trouble. Dose, 


six to eight ounces of a sterihsed solution injected 
into the gluteal region twice or thnce weekly. See 
Aneurysm 

Hydrargyrum — Mercury exA its salts. Mercury 
should only be used hypodermically in very excep- 
tional cases, e g in grave and rapidly pri^ressive 
syphilitic visceral lesions, and to overcome obstinate 
local syphilitic affections. It must always be 
avoided in dyscrasic conditions, as well as in renal 
disease, diabetes mellitus, and atheroma. Bacelli’s 
method may be used of injecting 20 mimms of a 
I per cent, solution of the cyanide every day or 
every other day till the desired effect is produced, 
or the plan of Lang of Vienna, which is claimed to 
be unirritating, may be adopted Lang uses a 
50 per cent mixture of metallic mercury with fat 
and oil, which he calls ‘ grey oil ’ The mixture is 
warmed to a temperature of 23° or 24° C before 
use, and o 05 c c ( = 0 04 gramme of mercury) is 
injected twice weekly till improvement sets in, and 
then every 5 or 8 days until there is apparent cure. 
After this, two injections at intervals of 10 to 14 
days are given as supplementary treatment Eight 
to twelve injections m all generally suffice 

Hyosctna and its salts — The hydrobromide in 
doses of 5^ to ^ or ^ gram m aqueous solution 
should be employed Used to quiet excitement and 
induce sleep, especially m mamacal cases, in 
puerperal mama, and in the insomnia due to worry 
It is only temporarily useful in paralysis agitans 
It may be used as an antisialogogue and antisudonfic 
It is not an analgesic. 

Morphines Tartras — Other salts may be used, 
but this is the least irritating Dose of the Injectio 
Morphinae Hypodermica, BP, 2 to 5 minims 
Morphine may be combmed with cocaine {see 
Anesthesia, Local) or with atropine It is used 
for the relief of pain, to induce sleep, to arrest 
nervous vomiting, and m the treatment of some 
forms of diabetes melhtus It is unsafe in structural 
disease of the kidneys Great care must be taken 
to avoid inducing the morphine-habit. See Mor- 
phine-Habit, p 61 1 

Muscartna is similar in its action and uses to 
pilocarpine, over which it possesses no advantage 

Nitroglycerinum or Trtnttrin. — Tablets ot 
^ gram dissolved m distilled water ; to be injected 
deeply Of great value in anginal attacks, especially 
when these are due to double aortic disease In 
these cases where there is insomnia and feeble 
cardiac action a combination of trmitnn ^ gram, 
morphine ^ gram, and strychnine A gram, affords 
great relief Trmitnn is also used in some forms 
of asthma and m sea-sickness 

Ptlocarptnce NUras — Dose, ^^5 up to J gram. 
Used as a powerful diaphoretic 

Qmntna — The hydrobromide or the hydro- 
chlonde may be used m doses of ^ to 1 gram 
dissolved in hot water 20 minims. 

Sodtt Cacodylas. — This is obtained from Cacodyl, 
one of the senes of compounds formed by arsenic ' 
with alcohol-radicles Cacodylate of sodium, 
which contains 55 per cent, of arsenious acid, is 
best administered hypodermically, and m this way 
It has a much wider range of action than arsenic. 
Further, its use is not attended with pam, and it is 
less likely to disturb the system. Gauthier recom- 
mends tine following formula : Sodium cacodylate, 
6 40 grammes ; carbohsed alcohol, 10 drops ; and 
distill^ water, xoo drachms. This mixture should 
be boiled for a few moments, and then made up to 

ZZ2 
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100 drachms with distilled water. Ea^h cubic 
centimetre (i6 minims) contains 5 centigrammes 
(I grain) of cacodylic acid. One dose is given 
every day for 8 or 10 days, and then an interval of 
8 or 10 days is allowed. The drug is very useful 
in tubercular diseases, in some cases of diabetes 
mellitus, in exophthalmic goitre, and even in 
leuchsemia. It is useful also as a palliative in 
cancer of the stomach. It must not be used where 
here is hsemorrhage. 

Sparteine Sulphate, — Dosty to ^ grain. A 

usehil substitute for digitalis as a cardiac tonic. 

Strophanthin is very rarely used as a cardiac 
stimulant and tonic. 

Strychnina, — The hydrochloride in doses ranging 
from to ^ grain in aqueous solution is in more 
or less constant hypodermic use. It is an invaluable 
respiratory and vaso-motor stimulant. Hence it is 
of great value in threatened cardiac failure, espe- 
cially when due to acute pulmonary disease. It is 
useful in failing respiratory action due to opium- 
poisoning. It is of great value in various forms of 
paralysis. 

Stypticin or Cotarnine Hydrochloride is obtained 
by the oxidation of narcotine. It is useful in 
various forms of uterine hgemorrhage, but it has no 
influence on bleeding due to neoplasms. The dose 
is three grains deeply injected into the gluteal mus- 
cles, to obtain an immediate effect. 

Water.— Su p. 706. 

Andrew S. Currie, 

HYPODERMOCLYSI8 ; Uptxo , ; nXlaiSy a 
drenching).— Synon. : Fr. Injections massives , — 
The hyp^ermic injection of artificial serum or saline 
solutions. See Hypodermic Medication : Aqua, 
See also Saline Solutions. 

HYPOGLOSSAL NERVE, Disorders of.— 
The hypoglossal nerve is the motor nerve for the 
tongue, and for most of the other muscles which 
are attached to the hyoid bone, the exceptions 
being the stylo-hyoid, the mylo-hyoid, and the 
middle constrictor of the pharynx. It also supplies 
the stemo-thyroid muscle. 

I. Paralysis. — Paralysis of this nerve is shown 
chiefly by the resulting interference with the move- 
ment of the tongue — ‘ glossoplegia.’ 

.Etiology, — T he hypoglossal nerve may be 
damaged in any part of its course by the growth of 
tumours, even outside the skull ; but is most com- 
monly affected at its origin from the medulla, by 
pressure, meningitis, syphilitic processes, or by 
caries oft he upper cervical vertebrae. The tongue 
is also paralysed by disease of the nucleus of origin 
of the h3npoglossal fibres, but its paralysis is then 
associated with that of the lips, and commonly also 
of the palate, pharynx, and glottis {see Labio- 
Glosso-Laryngeal Paralysis). Such paralysb 
may be sudden, from local softening, or gradual, 
firom nuclear degeneration. The latter form is 
often part of progressive muscular atrophy, due to 
a similar affection of the motor structures in the 
spinal cord. Disease of the motor tract above the 
nucleus also causes paralysis of the tongue, together 
with the face, arm, and leg of the same side. The 
tongue then deviates towards the paralysed side. 
In disease of the left hemisphere, with aphasia, 
thcre^ is a curious inability to protrude the tongue : 
this is absent in disease of the right hemisphere. 
Bilateral glossoplegia commonly results from dis- 
ease of the nucleus or its neighbourhood, rarely 
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from symmetrical disease of the lower part of the 
motor region of the cortex in what has been termed 
‘pseudo-bulbar paralysis.’ Unilateral paralysis, 
when isolated, is generally due tc disease of the 
fibres of the nerve within or outside the medulla. 

Symptoms. — In unilateral paralysis, the ton^e 
at rest is in its normal position in the mouth, but 
its root is higher up on the paralysed than on the 
normal side, in consecjuence of the loss of the tonic, 
or voluntary, contraction of the posterior fibres of 
the hyo-glossus. Within the mouth, the tongue is 
moved freely to the healthy side, but is not moved 
to the paralysed side. When protruded, it deviates 
towards the paralysed side, because* the protrusion 
is the result of the action of the fibres of the genio- 
glossus, and the tongue is pushed over towards the 
weaker side. In bilateral paralysis the tongue lies 
in the mouth behind the teeth, and cannot be pro- 
truded. If the loss of power is complete, the 
tongue cannot be projected over the lower teeth. 
It is broad and flabby, if there is no atrophy, and 
sometimes when atrophy is associated with fatty 
overgrowth. When there is wasting, as is gene- 
rally the case when the nerve or nucleus is diseased, 
the tongue is shrunken and its surface is wrinkled, 
on one side or both. The faradic irritability of the 
muscular fibres is then lost. In unilateral paralysis, 
articulation and deglutition are little impaired. 
The pronunciation of labials and the production of 
falsetto notes may, however, be difficult. In bila- 
teral paralysis, articulation is much impaired. 
Phonation, however, is perfect, unless the larynx is 
also paralysed. Mastication is interfered with, be- 
cause the food cannot be moved about in the 
mouth. Deglutition is also impaired, because the 
food cannot be rolled into the fauces ; and soft 
foods, when they reach the pharynx, may be driven 
again into the mouth, in consequence of the absence 
of the natural supporting movement of the tongue. 
Taste is not primarily affected, but may be some- 
what dulled, because the patient is unable to move 
sapid substances over the surface of the tongue. 

Diagnosis. — The position of the lesion is indi- 
cated by the associations of the paralysis. If the 
disease is in the motor tract above the nucleus 
(pons, crus, or hemisphere), there is hemiplegic 
weakness, partial or complete, on the side of the 
paralysis of the tongue. In disease of the nucleus 
the paralysis is commonly bilateral, is associated 
with paralysis of the lips and throat, and there is 
usually wasting. Disease of the fibres of origin 
within the medulla from a small area of softening 
may be associated with paralysis of the opposite 
limbs, so that the tongue deviates from the para- 
lysed side instead of towards it. When the disease 
is at the surface of the medulla, the paralysis is 
commonly associated with that of the corresponding 
half of the palate and vocal cord, from disease of the 
adjacent spinal accessory nerve. In all these cases 
there is commonly wasting, but it may be slight. 
The diagnosis ot the pathological cause of the 
paralysis rests on the course of the affection, and on 
the presence of any causal and associated condition. 
The chief sources of error in diagnosis arise from 
the fact that in hysteria the tongue is often volun- 
tarily but persistently protruded towards one side ; 
the nature of the deviation is recognised by its 
extreme degree and by the freedom of movement 
within the mouth. In facial paralysis, with lateral 
deviation of the orifice of the mouth, the tongue 
may be protruded, consensually, in the middle of 
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this, and therefore to one side of the middle line 
of the face, and thus may seem to deviate. A 
knowledge of the fact will prevent error. 

Prognosis — This is usually unfavourable, on 
account of the gravity of the disease which damages 
the nerve or centre. Even in syphilitic cases, 
recovery is often incomplete unless early and ener- 
getic treatment can be adopted 

Treatment — The treatment of paralysis of the 
hypoglossal nerve is that of the causal disease. 
Tonics, counter-irritation, iodide of potassium and 
mercury, with the application of electricity to the 
tongue if there is reason to anticipate recovery of 
some nerve fibres, are the most important remedies 
to be employed, according to the setiological indi- 
cation The most convenient method of appl 3 ang 
electricity is by means of a tongue-depressor in a 
wooden handle, the blade being insulated by a 
coating of sealing wax where it comes in contact 
with the lips 

2 Spasm — Spasm in the parts supplied by the 
hypoglossal nerve is rare The tongue participates 
in the convulsive movements m epilepsy, is jerked 
between the champing jaws, and thus becomes 
bitten It IS sometimes the seat of persistent tonic 
spasm in hysteria Cases have been met with in 
which the tongue is affected with a ‘functional 
spasm ' in speaking, analogous to ‘ writer’s cramp,’ 
but these ai « so rare as scarcely to need detailed 
description W R. Gowers. 

HYPOSPADIAS (6ir6, under ; and (rwdci), I draw, 
or tear) — A malformation of the penis in which 
the orifice of the urethra is underneath or behind 
the glans Penis, Diseases of 

HYPOSTASIS under, and <rT<i<nf, stand- 
ing, settlement) — This term is applied to that 
condition of the veins of a part which consists in 
an overfulness, with a diminution in the rate of 
flow of the contained fluid, caused by a failure m 
the propelling forces of the circulation 

HYPOTONUS — Nervous System, Ex- 
amination of 

HYSTERIA (u(rr€pa, the womb) — Synon ; Fr 
Hystine j Ger Hysterte 

Introduction — ‘ Hystena ’ is a term the ety- 
mology of which IS misleading, and had best, there- 
fore, be disregarded It is often improperly applied 
to cases of simple malingering, and others which do 
not admit of ready explanation Its use is best re- 
stricted to a condition of the nervous system fairly 
defined, but the intimate pathology of which is not 
known, characterised by the occurrence of convul- 
sive seizures, and by departures from normal function 
of various organs, leading to very numerous and 
often perplexing symptoms These are apt to 
simulate those commonly arising from definite 
alterations of structure, but differ from the latter in 
the fact that they may often, even when at their 
worst, be removed instantaneously, usually under 
the influence of strong emotion It would seem 
that there is a disturbed or congenitally defective 
condition of the cerebral substance, involving in all 
cases the highest nervous centres, and in various 
examples extending more or less also to some of 
those which preside over automatic phenomena. 
Partial or cpmplete suspension of inhibitory in- 
fluence would appear to be the most patent result 
of the condition, whatever it be ; and this is rc- 
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cognised as well in regard to the mental as to the 
more evidently physic^ processes belonging to cere- 
bral function A laugh which cannot be checkedf 
but continues until tears flow or the limbs become 
convulsed, is a typical example of such a suspension 
of control, and, if studied, throws light u^n the 
nature of a considerable portion of the phenomena 
of hysteria The jerking expirations of laughter 
arise from excitation of the respiratory centre , and 
when this excitation, uncontrolled by higher centres, 
acquires an abnormal strength, it extends to other 
parts of the medulla oblongata and spinal cord, and 
produces general convulsions It overflows, as it 
were, into other nervous centres, which m health 
would receive none of the exciting impulse. Be- 
tween the lowest (automatic) functions of the cere- 
bro-spinal nervous system and the highest (psychical) 
there is an ever-increasingly complex system of 
excito-motor processes, which may be m part or 
wholly under the pathological influence, whatever it 
be Hence the bizarre character of the hysterical 
phenomena, and the circumstance that the sym- 
ptoms always include modifications of those pro- 
cesses which underlie the mental faculties The 
suspension of the power of control possessed by the 
higher centres explains the irregular movements, 
spasms, and convulsions In hysteria, hypersesthesia 
and pain would appear to be dependent upon such 
a molecular change being initiated in the sensory 
ganglionic centres as is ordinanly propagated from 
the periphery Hysterical paralysis, on the other 
hand, signifies that the power of the higher centres 
in liberating movements is in abeyance In hyste- 
rical anjesthesia it is probably feeling or sensory 
perception, and not the function of the more imme- 
diate sensory apparatus, which is in abeyance, while 
the reflex actions which result from excitation of sen- 
sory nerves may be performed in an orderly manner. 
A patient may work a needle with fingers which 
can be touch^ or pricked without the act being 
felt Tactile impressions are conveyed to the gan- 
glionic centres by the afferent nerves, and excite 
the action of efferent nerves so that the muscles are 
contracted What is wanting is the participation 
of those higher centres in which consciousness runs 
parallel to this physiological action 

^Etiology. — Predisposing causes — It is probable 
that a state of more or less imperfect development 
of the higher nervous centres, of congenital onpjn, 
very frequently, if not always, underlies the various 
circumstances which apparently conduce to the hys- 
terical condition 

The female sex is much more prone than the male 
to the affection, which usually occurs between the 
ages of fifteen and thirty, and most frequently of all 
between fifteen and twenty Luxury , ill-directed 
education, and unhappy surroundings ; celibacy 
where not of choice, but enforced by circumstances ; 
unfortunate marriages ; alcoholism ; premature ces- 
sation of ovulation , and loos-continued trouble — 
all predispose to hystena A somewhat frequent 
antecedent IS a long and wearisome nursing of a sick 
relation, with much broken rest. The oisoider is 
only exceptionally found in women suffenng from 
diseases of the genital organs, and its lektion to 
uterine and ovanan disturbance is probably nmth^ 
more nor less than that which obtains in Other 
neuroses Exception must be made in case of 
prostitutes affected with venereal disotdersi who are 
very prone to hysteria. In this class, however, the 
condition is comphcated by the physical and moral 
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influences to which their life subjects them, and 
among these alcohol fret^uently occupies a very im- 
portant i)lace. Like epilepsy, megrim, and some 
forms of insanity, hysteria is prone to be intensifled 
at the catamenial period. 

The occurrence of hysteria (although compara- 
tively rarely) in males is sufficient of itself to disprove 
the uterine theory of causation. 

Determining causes, — ^These include painful im- 
pressions ; long fasting ; strong emotions ; imita- 
tion ; and shock to the nervous system, physical or 
moral. 

Symptoms and Diagnosis.— In the limited 
space in which it is necessary that the subject of 
hysteria should be treated, it will be best to de- 
scribe together some of the most frequent forms 
which the neurosis takes, and the principles upon 
which a diagnosis can be made, Hysteria produces 
symptoms which may be referred to every function 
of the body. For consideration they may be 
roughly classed in the following group, it being 
understood that all may occur either coincidently or 
in succession ; (i) Mental ; (2) Sensory ; (3) Motor ; 
(4) Circulatory ; and (5) Visceral. 

1. Mental. — The intelligence may be apparently 
of good quality, the piatient evincing sometimes re- 
markable quickness of apprehension ; but, carefully 
tested, it is found to be wanting in the essentials of 
the highest class of mental power. The memory 
may be good, but judgment is weak, and the ability 
to concentrate the attention for any length of time 
upon a subject is absent. So also regard for accu- 
racy, and the energy necessary to ensure it in any 
work that is undertaken, are deficient. The emo- 
tions are excited with undue readiness, and when 
aroused are incapable of control. Tears are occa- 
sioned not only by pathetic ideas but by ridiculous 
subjects, and peals of laughter may incongruously 
greet some tragic announcement. Or the converse 
may take place : the ordinary signs of emotion may 
be absent, and replaced by an attack of syncope, 
convulsion, pain, or paralysis. Perhap more con- 
stant than other phenomena in hysteria is a pro- 
nounced edesire for the sympathy and interest of 
others. This is evidently only one of the most 
characteristic qualities of femininity, uncontrolled 
by the action of the higher nervous centres, which 
in a healthy state keep it in subjection. There is very 
frequently not only a deficient regard for truthful- 
ness, but a poneness to active deception and dis- 
honesty. So common is this, that the various 
phases of hysteria are often assumed to be simple 
examples of voluntary simulation, and the title of 
disease refused to the condition. But it seems more 
reasonable to refer the symptom to impairment of 
the highly complex nervous processes which form 
the physiological side of the moral faculties. 

2. Sensory. — Pain, hypersesthesia, and anaesthesia 
occur with perhaps equal frequency. The diagnosis 
of the hysterical origin of such alterations of sensi- 
bility is effected pa^y \s^ excluding, so far as is 
possible, the presence of other causes, and partly 
by consideration of any accompanying or antecedent 
peculiarities of manner and conduct. Hysterical 
fain^ where it is associated with some evident local 
change, is found to be greatly in excess of that 
which wcnild ordinarily accompany the observed 
cause. Where pain or hypersesmesia is complained 
of in situations and of a character which would 
commonly point to some existing inflammation, it is 
necessaiy, 1^ examination of the pulse and tem^ra- 


ture, to exclude such a condition. Hysterical pain 
is apt to cease suddenly when the attention is 
diverted, and to be increased by inquiry and sym- 
pathy. Some of the most common seats of ^in 
and tenderness are the following ; — 

(a) The lower prt of the side of the chest (usually 
the left) simulating intercostal neuralgia, but dis- 
tinguished from it by the tenderness being wide- 
spread, superficial, and not confined to certain 
points. Pressure here will sometimes occasion dis- 
turbances of respiration and circulation. 

{b) Some of the vertebral spines, usually in the 
cervical and upper dorsal region. From the error 
of mistaking this for commencing disease of the 
vertebrae numbers of young women have been con- 
fined to a couch for months and years, and their 
health permanently damaged. The points of dia- 
gnosis are the patient’s antecedents : there is often a 
history of aphonia, or paralysis, or hysterical fits. 
Or it may happen that, long after the pain has been 
first complained of, the patient has been seen to take a 
prodigious amount of exercise on some one occasion 
without complaint. A very much slighter pressure, 
too, causes pain than is at all usual in vertebral 
caries. It has to be carefully remembered, how- 
ever, that a patient affected with vertebral disease 
may also be hysterical. 

(f) Acute pain in a joint, occurring usually some 
little time after a slight injury and giving rise to 
suspicion of inflammation, but distinguished from 
this by the fact that after a few days of great pain 
the joint does not feel hot to the touch, and is not 
swollen, and that the thermometer shows no rise of 
temperature. The pain is more easily excited, too, 
by touching the skin than by pressing the articula- 
toiy surfaces against each other. See Joints, 
Diseases of ; and Pain in Visceral Disease. 

It is necessary to remember that in locomotor 
ataxy there may be exquisite pains (of a shooting 
character) having their seat in a joint or its neigh- 
bourhood, and accompanied by some localised hy- 
persesthesia of the skin. The disease rarely affects 
young females, but it may do so, and the condition 
is then liable to be mistaken for hysteria. See Tabes 
Dorsalis. 

{d) Tenderness of the mamma or darting pains 
through its substance, recalling those of scirrhus. 
The absence of any lump, and the effect of engaging 
attention, will serve to ensure the distinction. 

{e) Pain in the head of very severe character, 
^likeanail being driven into the sIluIV [clavus). 
This is probably neuralgic, and is by no means con- 
fined to the hysterical. There is also a more dif- 
fused pain, described as of great violence and 
exceedingly obstinate. This pain is sometimes 
suggestive of cerebral tumour, from which, how- 
ever, it may often be distinguished by the fact that 
the ophthalmoscope shows no optic neuritis, that 
there is no vomiting, and that localised paralysis is 
absent. But very |preat caution is necessary in 
coming to a conclusion that severe and long-con- 
tinued pain in the head is hysterical. Errors of 
diagnosis m this direction are very common indeed. 
And here it may be well to say that in an accurate 
knowledge of the characteristics of the disease sup- 
posed to be simulated lies the only safety as regards 
the diagnosis of hysteria. Nor myst it be forgotten 
that persons with serious organic disease are fre- 
quently affected also with hysterical smptoms. 

{/) Epigastric tenderness. Careful pressure will 
ofrim show that the tenderness is at the origin of the 
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recti abdominis muscles, and not in the stomach. 
But there is sometimes pain m the stomach itself, 
and this may be associated with disgust for food or 
depraved appetite. 

i^) Tenderness in one or other ihac region, deep 
pressure upon which will sometimes evolve hysten- 
cal symptoms, and also in some cases of hysterical 
convulsions will check the paroxysm 

Anasthesta and analgesia are apt to be found 
sometimes on both sides, but much more frequently 
in one half of the patient’s body, parted off from 
the other by the median line, and thus involving 
apparently half the head, face, and trunk, as well 
as the upper and lower extremities, though it may 
be m different degrees of intensity. It not seldom 
happens that the patient is herself unaware of the 
existence of this insensibility until examination has 
disclosed it. The loss of sensibility sometimes 
affects also the special senses, and smell, taste, 
hearing, sight, and the perception of colour, may 
each or all be lost on one side It is frequently 
associated with tenderness in the iliac region of the 
same side ; or it may be limited to a si^l patch 
The sense of touch often remains while painful im- 
pressions and those of temperature cannot be per- 
ceived The anaesthesia may be confined to the 
surface, or involve as well die deeper structures, 
into which pins may be stuck without evoking signs 
of pain Accompanymg the analgesia it is often 
seen that the pin-pnck employed to test the condi- 
tion fails to draw blood on the affected side, while 
readily doing so in the opposite hmb. TTie left 
conjunctiva is often the seat of anaesthesia, so that 
it may be touched or even rubbed without any reflex 
movements of the eyehds being excited So also 
the pharynx may be tickled without exating the 
ordinary spasmodic contraction, and the epiglottis 
touched by the finger without inconvenience. A 
very frequent symptom is loss of reflex contraction 
when the sole of the foot is tickled with a feather 
or pointed instrument This is sometimes com- 
plete , in other cases prolonged titillation will evoke 
a plantar reflex of greater or less extent Where 
this absence of (or extremely lowered) plantar reflex 
occurs in a person who has previously been highly 
susceptible to ticklmg of the foot-sole, and common 
sensation is still preserved, it is a very important 
symptom of hystena Such affections of cutaneous 
sensibility or of reflex action may have to be looked 
for, as they are often unsuspected by the patient 
herself As regards diagnosis, the existence of 
peripheral nerve-lesions may be excluded by the 
absence of trophic disturbance or change in the 
electrical reaction of the muscles. The condition 
IS not likely to be confounded with hemiplegia, un- 
less perhaps when it has immediately followed a 
convulsive attack, and is accompanied by apparent 
loss of power in the hmbs. Examination of the 
patient and her history will suffice for the diagnosis. 

The other special senses also may be disordered 
in hysteria. There may be intolerance of light, 
subjective sense of taste or smell, roaring noises m 
the ears ; or, conversely, loss of sight (either in half 
of both eyes, or in one eye), loss of smell, or taste, 
or hearing. Or there may be feelmgs as of a hmb 
or other part being enormously enlarged, of the 
body being confined m a stiff case, of the feet being 
drawn up by strings under them, of *pins and 
needles* around the waist, or of numbness and 
coldness in one half of the b^y (commonly the left). 
It may be said generally of the disorders of sensa- 


tion that they are capricious in their appearance, 
coming and going as tney would not did they depend 
upon organic disease (this recurrence is espe^Uy 
significant) ; that they are very apt to ensue upon 
some moral shock or convulsive seizure ; and mat 
careful examination will prove them to be unac- 
compamed by such other symptoms as would be 
likely to be present did they depend upon the 
organic alteration which they simulate 

3. Motor , — The pnncipal motor symptoms m 
hysteria are local spasm, more or less general con- 
vulsion, and paralysis. A common symptom of 
hystena is the glo^s hystericus, A lump like an 
egg appears to &e patient to arise from the epigas- 
trium, and, travellmg upwards to the throat, causes 
a sensation of choking, and is often accompanied by 
an outburst of tears. 

Spasm affecting some of the vanous muscles con- 
cerned m the respiratory acts gives nse to a great 
vanety of symptoms highly characteristic of hystena. 
There may be cough of a peculiarly sharp, nnging 
character, constant except dunng sleep, unaccom- 
panied by expectoration, strongly influenced by 
moral causes A httle observation will show that 
the cough does not occur when the patient is quite 
alone and apparently no one within earshot ; out, 
on the other mind, is greatly mtensified by inquiry 
and sohcitude It ceases dunng sleep. Ausculta- 
tion of the chest shows no departure from the normal 
state. Sometimes, mstead of cough, a loud expi- 
ratory sound IS produced, of most discordant 
character, resembling, perhaps, a railway whistle, 
the quacking of a duck, or the barking of a dog ; 
and this may take place irregularly, or may to 
marked by a cunously distmct penodidty. Or 
there may be rapid, deep whooping inspirations, 
with signs of suffocation Occasionally with the 
hystenc^ cough there is a hypersecretion of mucus ; 
and if, as often happens, there is also disturbance of 
digestive functions and consequent tendency to 
emaciation, and at the same time such constnctiun 
of the air-passages as gives nse to sibilant riles, a 
prtniA facu resemblance to phthisis is presented, 
which can only be distinguished by prolonged ob- 
servation, aidra by the stethoscope and thermo- 
meter. Laughing and crying are very frequent 
forms of expiratory spasm. Yawmng, hiccough, 
and sneeung are also met with. Clonic spasm of 
muscles, especially of those moving the head and 
shoulders, or back, is not uncommon ; or one of 
the muscles of the thigh may be so affected, and the 
apparent pulsation caused by the rhythmical con- 
tractions give nse to a suspicion of aneurysm. 

Tonic spasm of one or more muscles of a hmb is 
still more frequent. It is often very obstinate, and 
after endunng for months or years may suddenly 
resolve without any permanent alteration being Im 
behind. 

Contracture of a hmb thus poduced maycon* 
tmue dunng sleep, and even resist the influence of 
chloroform mhalaUon, unless this is poshed to its 
full extent. Should one of the abdominal mufides 
be thus affected, an abdominal tumour is produced, 
which may be mistaken for some growth in the 
cavity ; and if the pulsations of the aorta dioold be 
commumcated to it, a strong primd fade resem- 
blance to abdominal aneurysm is caused. The best 
mode of diagnosis is by fiBoradisation, which, if per- 
severed in for several minutes, will exhaust the mus- 
cular contractility and cure the foment if it be of 
this kind. If it is not a * phantom tumour* of this 
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description, but a genuine growth, the muscle will 
be contracted by the current, and it may then be 
possible to feel the tumour as something evidently 
distinct from the muscle. 

Cofvvtdsvve seizures are of common occurrence, 
and are usually preceded by a sense of suffocation, 
difficulty of swallowing, pain in the belly or stomach, 
headache, vertigo, or some indescribable sensation 
in one of the extremities. There is often a cry as 
of one being choked, unlike the peculiar wailing 
shriek which may u^er in the epileptic seizure. 
Usually there is not the extreme suddenness of 
attack which characterises epilepsy, but the patient 
may be manifestly struggling against the seizure for 
a small but appreciable interval. When at last she 
frills, she does not usually do so with violence enough 
to receive severe injury, and positions of danger are 
generally avoided. The epileptic not infrequently 
falls into the fire, the hysterical patient never. The 
spasms of muscles which succeed a\ e often tetanic 
in character, and sometimes wear an aspect of 
design — the patient grips articles with her hands or 
teeth. The face may be more or less red. In 
epilepsy it is usually first pale and then livid. 

There is often more or less complete opisthotonos, 
which is usually absent in epilepsy. It has been 
doubted whether consciousness is ever completely 
lost in an hysterical fit ; but though for the most 
part perhaps it is retain^ during ^e attack, there 
are certainly cases in which it is to a great extent 
in abeyance. It is characteristic of hysteria that, 
however rapid and violent the contortions, the 
patient usumly avoids indicting any serious injury 
upon herself. During the attack gesticulations and 
language are apt to be used which may be reproach- 
ful, or marked by an amatory character as r^;ards 
some bystander, such as is calculated to cause him 
considerable embarrassment. There may be a single 
convulsive seizure, terminated by a. fit of weeping 
and the passage of a large quantity of almost colour- 
less urine of low specific gravity. Or there may be 
a succession of attacks exten^ng sometimes over 
several hour^ The tongue is not bitten. As a rule, 
the hy^erical patient rapidly returns to her ordinary 
condition after the outburst is completed, and fails 
to show the heaviness and tendency to deep sleep 
which is characteristic of epilepsy. Where there is 
during man^ hours a long-continued succession of 
fits with bnef intervals of immunity, considerable 
doubt may arise as to the nature of the attacks, 
because a very similar, numerous, and rapid recur- 
rence of fits sometimes takes place in true ejnlepsy. 
We are indebted to Charcot for the observation that 
while in the case of the epileptic seizures of this 
kind the temperature is observed to rise greatly 
(attaining, for instance, a height of 105° F.), no 
such great increase is not^ when the fits are of 
hysterical origin — a slight elevation only occurring. 
The variety seen in the chancter of hysterical con- 
vulsions soi^ests that the pathological influence 
involves the nervous centres, sometimes more and 
sometimes less extensively ; giving rise to various 
kinds and degrees of musc^r movements, from 
tlmse of a highly co-ordinated or ouasi-voluntaiy 
kinds down to those of a simply tetanic form. Hiese 
latter would appe» to indicate either that control 
of ^e refiex function of the spinal cord is tempo- 
wnly mpended, or that the cerebellar influence^ as 
Hugh^gs Jackson suggests, is being allowed to 
wve full play, owing to some peculiar condition of 
f^oerebrom interfering for a time with its normal 


power of anta^nism. But it must be borne in 
mind that the %sterical patient may, like others, 
become epileptic, and that there is nothing on the 
other hand to prevent the chronic epileptic from 
betraying symptoms of hysteria. Indeed this is not 
at all infrequent in the female epileptic. Such 
mixed cases are often difficult of diagnosis, and it is 
usuall)r onljr a prolonged observation which succeeds 
in distinguishing the nature of the condition. Move- 
ments which somewhat resemble those of chorea 
are occasionally met with, but their character and 
the surrounding circumstances usually make it easy 
to distinguish them. 

Paralysis may affect any of the limbs in hysteria, 
but paraplegia is the more usual form. Hemiplegia 
is comparatively rare. The muscles retain their 
nutrition. Where the condition has existed for a 
considerable period there is often at first a slight 
loss of irritability to induced currents, but after a 
very few applications this becomes normal. At 
first, too, considerable electro-cutaneous and electro- 
muscular insensibility may be present. If the form 
of paralysis be hemiplegic, the fece is not affected ; 
if paraplegic, the sphincters are not paralysed, and 
although an apparent incontinence of urine some- 
times occurs, there is no cystitis, and the urine does 
not become ammoniacal. There is never any bed- 
sore. If the arm be the limb affected, and the ex- 
aminer, after flexing it slightly at the elbow-joint, 
leaves go, it will sometimes remain in the flexed 
position, which it would not do in a flaccid organic 
hemiplegia. It is noteworthy that, in half the cases 
of hysterical paralysis, there is no history of ante- 
cedent convulsions. Cutaneous ansesthesia of the 
extremities will give rise sometimes to a pseudo- 
paralysis, and muscular anaesthesia may cause sym- 
ptoms of an ataxic character. These may be dis- 
tinguished from the result of organic change by 
careful examination. Hysterical speechlessness may 
be distinguished from aphasia by the patient being 
able to write down with great facility the wishes she 
is unable to express in speech ; and from localised 
paralysis of the tongue, by her being perfectly able 
to protrude the organ and to swallow. 

4. Circulatory. — There may be syncope which 
will simulate dying. After an indescribable sensa- 
tion at the heart — a fulness, or stifling feeling — the 
pulse becomes almost imperceptible, the patient is 
speechless, and, for periods varying in length, is 
apparently in a most precarious condition, recovery 
taking place after prolonged sighing. Or there may 
be tumultuous action of the heart. The abdominal 
aorta (and sometimes also other arteries) is occa- 
sionally the seat of powerful pulsations, which are 
visible in their effects upon the abdominal wall and 
strongly surest the existence of aneuivsm. The 
capillary circulation may be deranged m the two 
directions of hypersemia and ischaemia. In the 
former there is a ^tch of redness of the skin, accom- 
panied by a feeling of burning and tenderness ; in 
the latter, which is especially seen in conjunction 
with analgesia, the skin is pale and no bleeding 
follows the pricks of a pin. In a recorded case, 
pressure upon a tender spinous process checked the 
radial pulse for a time. 

5. Visceral, — Vomiting is sometimes a very 
obstinate symptom, all food taken .being speedily 

S leeted, the condition lasting a surprisingly long 
me, <^en for many months, sometimes for years, 
usually without so much prostration as might be 
expected, but nevertheless with great loss of weight. 
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Or there may be such an active aversion from food 
as renders it very difficult to support nutntion } or 
a depraved apatite may cause substances to be 
swallowed which have no nutntious property. In 
the belly there is frequently a hyper-secretion of gas 
with spasm of the bowels, causing borborygmi and 
noisy eructations Intestinal gas may be imprisoned 
between two points of spasmodic contraction of the 
intestine, giving ongin to a tumour capable of being 
moved about in the abdominal cavity, and of sudden 
resolution These ‘balloons,’ as they have been 
called, are probably sometimes mistaken for tumours 
of the spleen, kidney, or other organ It is not 
uncommon to have retention of urine, the bladder 
becoming greatly distended, but contracting at once 
and expelling its contents if the patient be placed 
in a hip bath, and a bucket of cold water thrown 
over the pelvis In other cases there is an unduly 
frequent desire to v. mpty the bladder, and there may 
be some apparent incontinence The secretion of 
urine may be suppressed almost entirely (but this is 
very rare), the little urine that is passed containing 
an unusual proportion of urea, which is also found 
in the vomiting accompanying this condition 

There is sometimes very obstinate constipation, 
extending over weeks or even months, and giving 
rise to enormous impaction of faeces — occasionally 
also there is diarrhoea 

Cases occur in which symptoms of cerebro-spinal 
sclerosis of the insular or disseminated form, espe- 
cially paresis of one or other limb in turn, after 
persisting perhaps for many months in a young 
woman, rapidly or even suddenly disappear. This 
circumstance is often supposed to show that the case 
was one of hysteria It is probable, however, that 
the view still generally held that a shifting of loss 
of power from one limb to another is really charac- 
teristic of hysteria is quite an error. The hysterical 
woman who has lost all power in her legs will, it is 
true, very often later on (while still paraplegic) lose 
the power of one arm (usually the left), but in the 
writer’s expenence she is not prone to lose the 
power in a limb, then recover it, and then lose it in 
another The idea of this shifting of powerlessness 
being strongly suggestive of hystena has probably 
arisen from the mistakes in diagnosing as hystena 
cases of insular sclerosis, which must have been con- 
tinually occurring before the latter disease had been 
differentiated So in regard to vision The hysten- 
cal patient will become quite blind of one eye, 
while the patient affected with insular sclerosis will 
only descnbe obscunty of vision in one eye which 
gradually becomes more pronounced. It is doubt- 
ful if the sight is ever entirely lost. The writer 
cannot call to mind, since he has been better 
acquainted with insular sclerosis, any case of simple 
hystena in which first one eye lost some amount of 
vision for a time, and recovered, and afterwards t^e 
other eye behav^ in a similar fashion. This is not 
at all uncommon (is indeed frequently the case) in 
the course of insular sclerosis. The marked and 
almost constant occurrence of hystencal symptoms 
in the earlier stages of insular sclerosis often tends 
to obscure the diagnosis, and a very guarded progno- 
sis becomes necessary It has been common to 
class such cases with those of hysterical paralysis ; 
but It IS probable that they are examples of insular 
sclerosis recovenng only tor a time, as is qharac- 
tenstic of the disease. Many cases of insular cere- 
bro-spinal sclerosis arc still erroneously diagnoscri 
as hysteria. Sh Multiple S<:xbrosis. 


Sequels — Hysterical symptoms sometimes pass 
into these of mania, melancholia, and occasionally 
also of dementia, 

Prognosis — This is firvourable as regards life, 
death from hystena being very rare. Recovery for 
a time is common enough, but too often there is a 
return of the disease, the symptoms being usually 
of a different kind Some patients will run through 
almost every conceivable phase of the disorder in 
turn. As a rule there is a tendency to cessation of 
the disease after the climactenc penod. It occa- 
sionally happens, however, that the disease is con- 
tinued into an advanced ^nod of life. 

Treatment — If Medicine were in a position to 
regulate the mode of life, food, education, and 
especially the selection for propagation of the 
species, It is pobable that m succeeding generations 
hysteria would become more and more rare in the 
race In many cases it can do but little for the 
individual Intercurrent maladies must of course 
receive the treatment proper to them Where 
ansemia is present, much good may often be done 
by iron and arsenic States of malnutntion tend 
to precipitate and intensify hystencal symptoms ; 
and to remedy these is often to do much for the 
concomitant nervous disorder 

But probably the greatest amount of benefit 
which can be brought to bear upon the hystencal 
patient is through her surroundings. A girl who 
has not spoken above a whisper for months while 
at home, will often recover her natural tone of 
voice m a week if placed under the judicious 
disciphne of strangers This is a well-known cir- 
cumstance, and the fact has tended very much to 
the belief that hysteria is simply vicious simulation. 
Such an inference is unjust 

That an altered relation of the ganglionic nerve- 
cells to the blood-supply forms at least a part of 
the patholc^ of hystena appears probable from 
the effects of fasting in provoking hystencal out- 
bursts, and the influence of food and stimulants m 
postponing them Ammonia inhaled by the nostnls 
IS a well-known and valuable agent for the purpose. 
Alcohol should be avoided altogether, as there is 
great danger of excess 

It is through the sensory nerves that the most 
rapid influence is brought to bear upon the hptencal 
condition. Thus cutaneous ansesthesia and hyper- 
sesthesia may often be rapidly cured by the applica- 
tion of strong induced currents to the affected 
portion of skin ; aphonia by acting in a similar 
way upon the skin covering the larynx Paralysis 
of the liml)s is m many cases quickly cured by the 
same means. 

Hysterical convulsions may almost always be cut 
short by douching the patient very freely indeed 
with cold water This should be pour^ from a 
height upon the face For a few secoticfr diere is 
no perceptible effect, then the breathing becomes 
gasping, and the patient seeks by moving away to 
avoid any further application. It often hap^ns 
that the remembrance of this treatment serves to 
pevent a repeution of convulsions, but it would 
be wrong to conclude from this that the proceedings 
of the patient had been voluntaxy. The effect of the 
cold douche is to create, through the medium of 
the cutaneous nerves, a sudden change in the 
character of the blood-drculation, which may well 
influence the state of the gangliomc nerte-centres. 
The supposition seetns (air to remember the 
shock IS to have a weak excitement of the nerve* 



ICHTHYOSIS 


714 HYSTERIA 

centres which were strongly excited by the applica- 
tion. 

Bromide of potassium, which is of such value in 
the grand mol of epilepsy, has no influence in 
preventing h^terical convulsions. In a doubtful 
case the exhibition of this drug is therefore useful 
for purposes of diagnosis. Valerian (the powder 
or tincture) has an unc^uestionable effect in the 
convulsive and spasmodic symptoms of hysteria, 
little or none probably upon the paralytic phases. 
Asafetida by enema is useful in tympanites and 
colic of hysterical origin. Small doses of strychnine 
and opium are useful in relieving some of the dis- 
tressing feelings complained of by hysterical patients. 

Dr. Weir Mitchell, of Philadelphia, has intro- 
duced a mode of systematic treatment of hysteria 
and nerve-prostration, which has lent important 
aid to our means of d^ing with cases of this kind. 
The treatment essentially consists in the complete 
isolation of the patient, who lies in bed and is fed 
and attended by an intelligent nurse. Under the 
influence of massage of the muscles of the trunk 
and extremities, conducted twice a day for an hour 
or more, the ^tient becomes able to take large 
quantities of milk (from 60 to 100 oz. in twenty- 
four hours), besides three full meals of highly 
nutritious food. By these means the nutrition of 
the body undergoes a remarkable improvement, 
one or two stone of weight being often added ; the 
muscles become firm, the skin soft and elastic; 
the complexion assumes the hue of health ; the 
patient regains natural sleep if this has been lost ; 
while various morbid symptoms — pains, local ten- 
derness, contracture, loss of power in the limbs — 
disappear. It is especially in cases where signs of 
emaciation have been present that this m^e of 
treatment may achieve extraordinary success. 

It is often a question whether the hysterical 
should many. V^ere the disorder is slight and 
the general health is good, marriage may be ad- 
vised, supposing that the prospects of a happy 
union arc favourable. But in very severe cases, 
and esproially when there is also a strong neurotic 
history in the family, it should be discountenanced. 
Nothing but harm can be expected from the strain 
of domestic cares upon a congenitally defective 
nervous ^tem. T. Buzzard. 

HYSTERIA, TOXIC. — See Lead, Poisoning by. 


HYSTERICAL INSANITY. — Almost every 
variety of insanity may present in certain patients 
features which are commonly known and termed 
‘ hysterical.* Melancholic individuals will be 
afflicted with hysterical paraplegia or other para- 
lyses. Some will become cataleptic or apparently 
unconscious. Others will display all the phenomena 
of hystero-epilepsy. Not infrequently do we see a 
violent outburst of acute mania culminating and 
subsiding in a brief period of time, resembling in 
this an ordinary attack of ‘hysterics.’ It maybe 
doubtful, however, whether hysterical insanity 
should looked upon as a special variety of the 
malady. It seems more correct to look upon it as 
insanity occurring in hysterical patients, and cha- 
racterised by the phenomena peculiar to them. We 
may expect sudden changes of symptoms, sudden 
improvements, and sudden relapses. 

Prognosis. — The prognosis is unfavourable, as 
this form of insanity is found in patients of an 
unstable nervous organisation, prone to frequent 
derangement. Even if recovery takes place, attacks 
are not unlikely to occur subsequently. 

Treatment. — Such persons above all others 
require moral treatment. Medical treatment should 
be directed towards the improvement of the general 
health rather than the removal of special symptoms. 

G. F. Blandford. 

HYSTERO-EPILEPSY.— Synon. ; Fr. Hys^ 
tho-Spilepsie ; Hysthie Epihptiforme ; La Grande 
Hystirk ; Ger. HysUro-epilepste, 

Definition. — This term has been so loosely 
applied that it is incapable of strict definition. It 
is to the French school, and especially to the late 
Professor Charcot of Paris, that we owe its applica- 
tion to cases of the convulsive form of hysteria dis- 
playing an amount of severity such as is rarely 
witnessed in this country. The term is sometimes 
allowed to cover any or all of the more marked 
symptoms of hysteria, whether sensory, motor, or 
visceral. In England its etymology has led to its 
being applied to a class of cases, essentially epileptic 
in origin, but characterised by convulsions and other 
motor phenomena of a ‘ purposive ’ aspect. Under 
these circumstances it is only necessary to refer to 
the articles on Epilepsy and Hysteria for further 
information. 

T. Buzzard. 


I 


ICE, Therapeutlo use of.— Cold, Thera- 
peutic use of. 

ICHTHYOSIS (fx^, a fish-scale).— Synon. ; 
Fish-skin Disease ; Fr. Ichthyose ; Ger. Fisehschup^ 
penausschlag. 

Definition. — A disease which has obtained its 
name from the divmon of the cuticle into polygonal 
plates somewhat like the scales of the almoiwh 
no overlapping exists. The ddn is diji ngm, 
cough, and greyish-green, often of the hue of the 
upper surface of the twrbot ; and the cuticle ex- 
foliates, in some places as dust, in others as thin 
shining laminae like mica or bran. 


.Etiology. — Ichthyosis ma^ be regarded as a 
defective development of the skin, usually, however, 
appearii^ some months after birth. In rare in- 
stances it has arisen in adults. Males are affected 
twenty times as often as females. Heredity some- 
times obtains. The degree of its manifestation may 
de|)end on various circumstances, especially those 
relating to scanty food and want of cleanliness. It 
may be regarded as endemic in the Molucca 
Islands. 

Anatomical Characters.— The cuticle is ab- 
normally copious ; the fibrous tissue of the derma 
is condensra \ the papillae are enlarged and 
lengthened, and are sometimes apt to bleed on 
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dight injury ; the areolar layer is lax and fatless, 
and the whole integument wants succulence and 
elasticity. Further, the cuticle is hard and brittle, 
— the inorganic matter, mainly phosphates and 
silica, being increased fourfold^and cracks along 
the lines of motion or wnnkles of the skin. The 
fragments are powdery upon the neck, the front of 
the trunk, and the flexures of the joints, angular 
and prominent on their extensor aspects, and smooth 
and polyhedral on the rest of the limbs The follicles 
are nlled with dry epithelium and sebum, which m 
places may concrete and add to the thickness of the 
crust The skin as a whole forms coarse wrinkles, 
and, from the lax ness of the subcutaneous areolar 
tissue, moves freely over the fascia. The oily, and 
sometimes the aqueous, secretions are scanty; an 
unpleasant odour is often exhaled ; and the trans> 
mrency and lustre of the healthy skin are wanting. 
The hair is coarse and brittle. The health of the 
patient is usually good, but cardiac hypertrophy and 
asthma have been noted The cold of winter is 
felt severely, and death often results from pulmonary 
complaints 

Modifications —Ichthyosis varies according to 
site On the limbs it is most symmetrical, and the 
scales are largest ; on the hands and feet the cuticle 
IS horny, and there are deep wnnkles ; and on the 
face the detached edges of the plates cause great 
roughness, and the complexion is altered to a brick- 
red. Varieties are also produced by the amount of 
sebum, which may form either thick scales or pro- 
jecting spines Such modified forms have suggested 
several synonyms. Thus, when dryness of the skin 
IS conspicuous it has been termed xerodermia — but 
this may progress to a more severe form , When 
the network of lines bounding the scales is regular 
and widely stretched, from the tightness of the 
whole integument, the name * harlequin skin * has 
been applied, such instances being usually congenital 
and the birth premature When the smooth surface 
has a mother-of-pearl polish it has been called 
ichthyosis nacrea. When the concreted epidermic 
and sebaceous substances resemble the scales of 
reptiles, the term ichthyosis serpentina is applied, 
although the monitor is the reptile whose skin it is 
most like ; and finally, the vanety in which long 
spines appear is designated ichthyosis hystrix^ the 
‘ porcupine disease * Malformations of the eyelids, 
ears, and fingers have been freouently found in 
ichthyotic subjects The disease has been known 
to disappear after eruptive fevers, and after mercu- 
rial salivation. Palmar and plantar keratosis is 
closely allied, but it has no relation to Daner’s disease, 
which has* been proved to be microbic. See p 362. 

Treatment. — The pnnciples of treatment are 
as follows : First, we must promote an improved 
nutrition of the body by the use of a generous diet, 
including fresh fruits, and excluding oatmeal and 
wholemeal Cod-liver oil, arsenic, iron, or other 
tonics are indicated Secondly, it is necessary to 
remove the excess of epidermic matter and sordes, 
which is best effected, when the disease is limited, 
by resorcin or salicylic acid ; the mixture of sali- 
cylic acid, tincture of Indian hemp, and flexible 
collodion sold as * corn-solvent * is useful. When 
the disease is extensive, ablutions with soft water 
and soft soap, aild especially the Turkish bath and 
shampooing, are beneficial. Thirdly, we have to 
stimulate the circulation and innervation of the skin 
by friction and inunction with such substances as 
lanoline, cod-liver oil, or cacao-butter mixed with 
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glycerine. The salve-mulls and super-fatted soaps, 
as used by Unna, give great relief m localised cases. 
Injection of pilocarpine has been used to mcrease 
sweating and thus soften the cuticle. 

E. D. Mafother. 

IOTERU8 (fkris, a weasel ; with yellow eyes). 
A synonym for jaundice. See Jaundice. 

ICTUS 80 LiS {tctuSf a stroke; soit the sun). 
A synonym for sunstroke. See SUNSTROKE. 

IDAHO HOT 8PRINQ8, In Clear Creek 
County, Colorado, USA —Thermal waters. 
See Mineral Waters. 

IDIOCY (i 9 u^r, a private mdividual, a person 
holding no public position ; hence a lajman or un- 
skilled person, an ignorant clumsy fellow). — 
Synon. . Im^cility, Feeble-mmdedness ; Fr. 
Idiotie, Idiotisme, D/mence tnnie ; Ger. Blodsiun, 
IdiotUi Idiotismus, Narrkeit 

Definition — Mental deficiency occurring dur- 
ing infancy and the early periods of life and de- 
pendent upon imperfect development of the brain, 
whether due to transmitted qualities, injury, mal- 
nutntion, or disease 

Nomenclature — Popular usage associates the 
name ‘idiot* with the pronounced and more de- 
graded types, while the term ‘ imbecile * has come 
to be usM of those cases above the lowest grade, 
and ‘ feeble-minded * of a higher level still, though 
each of these terms has been and is still used % 
some, and especially by Amencan wnters, of the 
whole group Legally, idiot and imbecile are used 
as synonymous terms m the Idiots Act 1886, as 
opposed to lunatic, though they are mcluded under 
the term ‘ lunatic * in the Lunacy Act 1890 

The term ‘ feeble-mmded * does not ^pear on 
the Statute Book, but the Elementary l^ucation 
(Defective and Epileptic Children) Act 1899 Pro- 
vides for children who, not being imbeale and not 
being merely dull or backvrard, are defective, that 
is to say, children who, by reason of mental or phy- 
sical defect, are incapable of receiving proper benefit 
from the mstruction in the ordinary public elemen- 
tary schools, but not m special claves or schools for 
such children. The mentally dull and backward 
children owe their condition to a viaous environ- 
ment after birth in respect to nutrition (short of 
disease), home care, and education, and do not come 
under our definition. 

Description. — It maybe premised that we have 
to deal with a great vanety of cases traceable to 
many causes, one outcome of which has been that 
the centres in the brain which form the substratum 
of mind have suffered during their development. 
Hence arises a defect in mental capacity, rans^ 
in extent from a slight departure from the normal to 
that condition of profound amentta, in which only 
the orgamc functions persist and the unfortunate 
subject perceives nothing, knows nothing, does 
noUiing 

The cardinal symptom is the mental cooditioii | 
as a rule the whole range of consdoos states is im- 
paired, but in some cases the intellectoal power, m 
others the moral sense, is more particularly 
Owmg, however, to the intimate n^&n of the 
nerve-centres to each other and the dose dependence 
of the body on the nervous system, both as regards 
function and nutntion, we find that the mental de- 
fect is commonly accompmded by p^oond physical 
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alterations. As it is impossible to construct a typ« 
that shall satisfactorily represent such varied condi- 
tions, the following statement of the more striking 
abnormahties found in different cases, either singly 
or combined, will serve for a general description. 

The height and weight of mentally defective chil- 
dren are less than normal, but the difference is less 
on the average in ^rls than in boys. The skin is 
often coarse, deficient in elasticity and tone, and 
shoMTS thickening of the subcutaneous tissue. In 
some cases it is dry and branny, in others very 
greasy from excessive secretion of sebum ; in 
others, again, perspiration is excessive at the expense 
of the secretion of urine. Molluscous appendages 
are very common, and extreme obesity is occasiondly 
^en. A general and striking character is met with 
in the teeth, which are often incomplete in number, 
poorly developed, much coated with tartar, and 
loose, very often crowded and irregular. The 
eruption of the teeth is much delayed, and the gums 
frequently, call for attention. The muscular sys- 
tem, in addition to the paralyses and contractures aue 
to specific nerve-lesions, commonly shows a general 
lack of tone due to deficient cerebral activity, 
though the reverse condition is sometimes seen 
owing to general loss of control. The record written 
in the bones is permanent and more explicit, and is 
often a clue to the period of onset and the nature of 
the case. They are sometimes very brittle, and the 
osseous deformities are very striking. Those of the 
head have naturally attracted most attention. It is 
now generally agreed that the natural growth of the 
skull depends upon the healthy development of the 
brain, and that cerebral conditions are more likely 
to cause than be caused by the malformations seen 
in the skull. Among these are heads too small, too 
large, or asymmetrical ; skulls short from back to 
front, round and high ; with overhanging or retreat- 
ing forehead, or very small in the occipital region. 
Frequent and significant among the anomalies are 
strongly marked ridges in the lines of the sutures — 
especially in the interfrontal, which produces a 
‘ prow-shaped ’ cranium ; and in the sagittal when 
the skull is called * scaphocephalic ’ from the 
likeness of the ridge to a boat’s keel ; this is 
specially marked when, as sometimes happens, the 
head is also flattened on either side of the ridge. A 
similar ridge is abo found over the coronal suture. 
This condition appears to depend on delayed ossifi- 
cation; while the occasional obliteration of the 
sutures points to its premature completion. On the 
other hand the lines of the sutures may be marked 
by shallow fiirrows, while the centres of ossifica- 
tion are the site of pronounced bosses. In cases 
with hydrocephalus the usual cranial conditions are 
found {see Hydrocephalus). A general enlarge- 
ment of the cranium, especially in the vertical 
direction, is associated wth hypertrophy of the 
brain, and the extreme cases of microcephaly, with 
receding forehead and a circumference of 17 inches 
or less, usually present a brain cortex of extreme 
simplicity as regards convolutions, or a porencepba- 
lous condition. 

Side by side with these cranial anomalies we find 
malformations of the bones of the fiace, and more 
especially of the jaws. These so-called * develop- 
mental neuroses * appear to depend upon errors of 
brain-development occurring early in intra-uterine 
life. The chief points are general smallness of the 
narrow and high palate, V-shaped or saddle- 
shaped dental arch, enlarg^ alveolar processes. 


receding lower jaw, orbits very close together or 
very wide apart, and facial asymmetry. 

The circulation is |;enerally feeble, rendering the 
patient liable to chilblains, and the processes of 
repair slow. The temperature of the oody is com- 
monly subnormal. The digestive system is very 
liable to be deranged by defective mastication, and 
great care is necessary m the preparation of the food 
and in the exclusion of unsuitable articles of diet. 
Constipation readily occurs from defective innerva- 
tion, and changes of temperature and errors of 
diet readily produce diarrhoea. Congenital hernia 
is common. The respiratory movements are want- 
ing in vigour and are often not under voluntary con- 
trol ; hence the assistance they afford to the circu- 
lation is very feeble, and these subjects are very 
liable to succumb to pulmonary affections ; further 
their low resisting powers render them very prone 
to contract tuberculosis if placed in unfavourable 
circumstances, as on clay-soil, or in ill-ventilated 
rooms. Obstruction to respiration is sometimes 
caused by nasopharyngeal adenoids, which produce 
characteristic changes in the face and chest, and by 
disturbing the cerebral circulation or causing deaf- 
ness further hamper the intelligence. 

The sexual organs are often imperfectly developed, 
phimosis, undescended testis, and undeveloped 
ovary being common ; puberty is generally delayed. 
The ears are often defective in their conformation, 
and their situation abnormal or asymmetrical. 

While the presence of one or other of these 
morphological faults is commonly found, this is not 
always the case ; on the other hand, many of them 
are met with in mentally normal individuals. 

Tunyng now to the nervous system, we find that 
examples of disordered function are very common 
and highly significant. Generally speaking, there 
is a want of tone and vigour, as seen in the inability 
to retain the saliva and in the difficulty some 
patients have in standing. All reactions tend to be 
slow and movements slovenly, and there is often 
some inco-ordination with a loss of finer movements. 
Thus those who are able to write rarely hold the 
pen in a facile manner; walking is generally 
acquired late, and there is difficulty in following 
objects by moving the eyes only. The art of 
cutting up and conveying food to the mouth is 
learnt slowly and with difficulty ; this is also true 
of putting on and fastening the clothes, and per- 
forming ablutions. 

In some patients movement is almost wanting, 
in others it is continual and sometimes rapid. 
Prominent among the abnormal movements are 
those due to epilepsy, and the ataxia, tremor, and 
athetosis associated with cerebro-spinal degenera- 
tions. 

In addition to these a number of striking auto- 
matic and impulsive movements are met with, such 
as swaying to and fro, spinning round and round, 
walking on the toes, twiddling the fingers in front 
of and near the eyes, grinding the teeth, beating 
the head and face, and making grimaces and 
rhythmic noises. These are characteristic of low- 
gr^e cases. Right-handedness is far less universal 
than among normal persons. The name * micro- 
kinesis ’has beeii applied to small slow rhythmic 
movements often seen in fingers. The control of 
blad4er and rectum is often defective, the fault 
as a rule, with the higher centres in the 

brain. 

Speech is very commonly affected, and is often 
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absent or nearly so. The most usual defects are a 
dysarthna and a lack of musical quality and proper 
pitch, with perhaps a ‘ sing-song * rhythm. It is 
far more usual for these conditions to depend upon 
mal-development of the higher brain-centres repre- 
senting the speech-organs than upon any malformation 
of the organs themselves, which, unless very marked, 
rarely causes trouble in cases where the higher 
centres are healthy. In some instances the absence 
of speech probably depends upon a condition of the 
highest centres which precludes the formation of 
ideas, and so the need for language , even gestures 
may then be wanting Speech is usually acquired 
very late, and often remains infantile in character 
or merely automatic or echolalic At the sudden 
mental breakdown which marks the onset of some 
cases speech may be lost completely or nearly so, 
and when the mental impairment is severe the 
power of speech is rarely re-acquired Stuttering 
and stammenng occur in all their usual forms among 
the higher grades of idiocy, rarely in the lower. 
The presence or absence of speech cannot be taken 
as a measure of the intelligence Its absence is a 
serious bar to progress , and this is especially the 
case when the difficulty lies in the central processes 
by which words are perceived as having meaning 
A high degree of intelligence is compatible with 
simple motor or sensory aphasia Deaf-mutism is 
rarely found combined with idiocy, and when so 
found cannot be dealt with by the oral method of 
teaching See Dumbness 
Vision IS very often impaired by such defects of 
the eye as hypermetropia, irregular astigmatism, 
congenital cataract, strabismus, and nystagmus , and 
visual perception also seems to be blunted in many 
by reason of central nervous defects. A large pro- 
portion are born blind, a few become so in the 
course of development The sense of taste is often 
defective, sometimes perverted so that repulsive 
things are eaten Medicines are as a rule readily 
administered. Smell is in a few cases extremely 
acute, though usually it is below normal Heanng, 
when affected, is generally so from central causes, 
as seen in cases combined with athetosis, or from 
naso- pharyngeal obstruction General tactile sen- 
sibility seems to be obtuse, or to be acute in unusual 
places only, as the head or tongue This accounts 
for the tendency to utilise the tips of the Hngers 
much less than the normal child does, and the clumsy 
manner of holding a pen or a needle Some delight 

in gentle stimuli, others in head-beating. Pam is 
often borne with wonderful callousness or is not 
felt as pain Thus one sees analgesia to the knife 
in opening an abscess or to a bum ; in other cases 
there is hypersesthesia, or extreme imtabiUty, so 
that gravel may be rubbed on the skin to give relief 
till It is quite raw Even the orcanic reflexes seem 
to be sluggish, as shown by the nequent absence ot 
cough in phthisis, and its general ineffectiveness in 
pulmonary affections The vaso-motor swtem also 
reacts slowly to external changes, rendenng the 
patient liable to take cold readily 
Whatever the accompanymg anomalies of struc- 
ture, nutrition, or senson-motor reaction, the 
essential factor is the mental condition as directly 
expressed in language, habits, instincts, conduct, 
attention, volition, and the emotions. It is by the 
meaning rather than the manner of the movements 
by which the mind expresses itself that any case 
must be ultimately gauged. Some of these points 
will now be considered. 


Perhaps the best index to the general mental 
aptitude IS the intensity and persistence of the 
attention, and for educational jxirposes this forms 
the most useful basis of classification. Where 
sense-impressions fail to arouse percepts or even 
reflexes, attention is extremely low or absent, and 
instruction is impossible ; where perception is 
present but unaccompanied by intelligent interest 
and pleasure it is still low, and renders training 
slow and difficult. A well -developed voluntary 
attention to either external conditions or existing 
ideas IS hardly ever found On the other hand, 
the attention may be preoccupied with organic 
sensations, or concentrated on a narrow intcU^tual 
avenue at the expense of all others. The rousing 
of a healthy attention by repeated stimuli likely to 
interest is the basis of training {see Children, 
Training of) It is owing to inefficient attention 
that spontaneous play is so rarely found ; this trait 
leads the normal child to leave the idiotic severely 
alone, and the theoretical advantage claimed to be 
derived from association with ordinary children is 
generally found in practice to be non-existent or 
even a negative quantity Imitation is common m 
its lower reflex forms, less so as a spontaneous well- 
directed function. Memory is proportionate to the 
strength and duration of sense-impressions and the 
attention to them Where special interest is aroused 
and attention developed special memory-aptitudes 
are acquired, often greatly in excess of the general 
level of mental capacity A similar one-sided skill 
may be acquired for manual work, drawing, music, 
or calculation, and extreme acuteness of vision has 
been cultivated by the habit of looking for and 
picking up every shining particle seen on the floor. 

Pleasure is very generally aroused in these cases 
by music , this does not as a rule indicate any 
special oesthetic sense; it is sounds and rhythm 
which attract, even though discordant, jamng, and 
monotonous Simple airs are readily learnt and 
reproduced by many, and sometimes there is excep- 
tional power m this direction Some defective 
children take a delight in long and uncommon 
words and great precision of language, others are 
extremely loquacious ; but as a rule & vocabulary 
is limited to emotional expressions and the most 
ordinary requirciaents of concrete daily hfe The 
practice of speaking of the ‘self’ in the third 
instead of the first person is very usual Excessive 
eating is common, though some would starve if 
the food were not plac^ in their mouths. The 
sexual instinct is feeble, sometimes wanting, per- 
verted, or exaggerated 

Owing to the rudimentary nature of the ideas of 
which they are capable, the mentally defiaent, with 
few exceptions, live entirely m the present, have no 
ambitions, regrets, or anxieties, suffer htUe pain at 
the loss of near relatives, and are untroubled by 
their own condition if they recognise it. They have, 
as a rule, no true rehgious sentiment, and their ideas 
about the unseen world are of the most primitive 
and crude nature They are easily led, and tend to 
lean upon others, and they readily make themselves 
at home in fresh surroundings. They have few 
social bonds among themselves. They are, as a 
rule, frank, docile, affectionate, and timid, bat in a 
few cases sullen, spiteful, det^tful, obs^ate, or 
passionate 

Classijicatum . — In the classification of a sympto- 
matic group such as this, it is difficult to esca]^ a 
cross-division. Thus classes have been made based 
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partly on anatomical conditions, partly on the sup- 
posed cause, mode of onset, and leading symptom ; 
the %Yhole group has been divided into apathetic 
and excitable idiots from the point of view of the 
emotions or temperament, and the powers of atten- 
tion and speech have been suggests as a basis for 
grouping the various grades. The most generally 
useful plan is to take a biological basis for the main 
divisions and to group the cases under these in 
accordance with such setiological and pathological 
factors as we are able to ascertain. All cases may 
be regarded as originating either in a transmitted 
tendency already present in the fertilised ovum or 
in a defect acquire by it subsequent to fertilisation. 
The transmitted tendency may be realised or the 
defect acquired either before the onset of labour 
when the case is congmital^ or later when it may be 
called developmental. Of the acc^uired cases some 
are accidental^ that is, due to conditions of an adven- 
titious nature occurring somewhat suddenly; the 
rest may be described broadly as nutritional^ that 
is, dependent on causes of a more intrinsic nature 
and affecting the nervous functions in a more gradual 
manner. 

For convenience of description, the following 
types have been distinguished : Microcephalic ; 
Hydrocephalic ; Hypertrophic ; Paralytic ; Epilep- 
tic ; Eclamptic ; Toxic ; Traumatic ; Post-Febrile 
or Indammatory ; Syphilitic ; Athetotic ; Mongo- 
lian ; Cretinous (a) Sporadic, {b) Endemic. 

The majority of cases are congenital, and as a 
rule present some of the physical stigmata already 
described ; the developmental minority may mani- 
fest an average intelligence through infancy, and 
even up to puberty, but break down mentally gene- 
rally during one of the critical developmental epochs, 
birth, first and second dentition, and puberty. 
Speech may be lost for a time or permanently, and 
there is definite retrogression in mental power. 
They may possess the crested skull, deformed 
palate, &c. The accidental cases are the fewest in 
number : these individuals may be quite free from 
physical defect and brilliant mentally, and then the 
intellectual functions may be suddenly completely 
destroyed without hope of recovery, as, for example, 
by an attack of meningitis or other injury to the 
brain. 

The Mongolian Type forms so well-marked and 
distinct a variety that it deserves special description. 
The growth is always stunted, the head and j^e 
round and small, with a small retreating lower jaw 
and an absence of prominent features ; the skin is 
dry, coarse, and residily irritated ; the hair is sparse 
and straight, and is liable to alopecia. The ears 
are small and closely set, the hands short, broad and 
spade-like, the nails and teeth ill-nourished, the 
opening for the eyes too small and obliquely set 
downwards and inwards, giving the almond-eyed 
appearance. It is further diminished by a fold of 
skm over the internal canthus, the epicanthic fold 
'Hie tongue is long and Assured transversely, and the 
lips alM are fissured. The children tend to adopt 
the tailoris posture when sitting. Speech is defec- 
tive, stuttering and indistinct. They are mimics, 
obstinate and &irly educable, but show widely differ- 
ing degrees of intelligence. They are often the late- 
born children in a family or come of phthisical stock, 
and have been describe as 'unfinished children.’ 
They do not respond to thyroid-feeding as cretins 
do. 

Cretinism is myxoedema occurring in early life and 


dependent on absence of the thyroid gland. The 
mental condition is thus secondary. Cretins show 
great stunting and deformity, marked myxoedema- 
tous thickening of the subcutaneous tissue, a pendu- 
lous abdomen, supraclavicular tumours, and a muddy 
complexion. They respond rapidly to th3nroid- 
extract both mentally and physically. Sporadic 
cretins are very rare as compared with Mongols, 
and do not amount to one per cent, of all cases. 

.Etiology. —In the production of idiocy two or 
more factors may be working together to the same 
end, either of which alone might have been insuffi- 
cient. It thus becomes difficult sometimes to deter- 
mine the principal or even any cause. In few 
families is the history quite free from suspicion of 
taint, and so attention may be directed to this where 
the influence of maternal or other conditions, such 
as masturbation, is more directly responsible. On 
the other hand an unstable nervous inheritance may 
not be recognised and the blame ascribed to a 
harmless fall. 

The following are the most important conditions 
responsible for mental defect : 

A. Transmitted: Phthisis; Insanity (including 
Feeble-Mindedness) j Epilepsy; Neuroses such as 
Asthma, Deafness, Chorea, Nervousness, &c. j Con- 
stitutional Debility. 

B. Acquired : (a) Nutritional. — Maternal Ill- 
health, e.g. Vomiting, Uterine Haemorrhage, &c. ; 
Maternal Nervous Shock or Strong Mental Impres- 
sion ; Maternal Intellectual Overstrain ; Maternal 
Accident ; Maternal Intemperance ; Maternal Syphi- 
lis (unimportant) j Premature Birth ; Sporadic and 
Endemic Cretinism. 

(jS) Accidental. — Prolonged Labour with Sus- 
pended Animation ; Injury during Parturition ; 
Eclampsia ; Insolation ; Cranial Injury (rare) ; 
Severe Mental Shock ; Cerebral Haemorrhage and 
Sclerosis ; Hydrocephalus ; Inflammation qf Brain 
or Meninges ; Specific Fevers ; Drugs (rare). 

Epilepsy is present in about 20 per cent, of the 
cases. The Mongolian type accounts for about 
10 per cent., and these children are rarely epileptic. 
From 5 per cent, to 10 per cent, are prooably to be 
ascribed to one of the causes classed as accidental. 
Of the remainder the great majority are congenital, 
and include a considerable number of children bom 
prematurely. Syphilis is of little importance as a 
cause, and far more cases are produced bv prolonged 
pressure during delivery with suspended animation 
than by injury from the use of the forceps, which, 
on the contrary, helps to prevent these conditions. 
Twenty-five per cent, of mentally defective children 
are first-born, and this does not seem to be due to 
the smallness of the families. The children born at 
the end of a long family also seem to be frequently 
affected, but twins are not specially liable. 

As regards the influence of the intermarriage 0£ 
blood-relations there is nothing to show that in- 
breeding is in itself harmful ; it is so only when the 
stock shows a taint which would be accentuated by 
in-breeding, and perhaps eradicated by crossing 
with another and healthy strain. Even crossed 
unions are exposed to similar risks, and iffiocy will 
appear in the progeny of apparently the most un- 
blemished families. The number of coses which 
are the offspring of consanguineous marris^es is 
about 7 per cent. 

From this review it would appear that the pre- 
vention of idiocy must depend very largely upon 
guarding arfar as possible against all conditions 
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likely to affect injunously the natrition of the 
embryo and child, upon precludmg absolutely the 
direct transmission of mental defects by idiots be- 
coming parents, and upon the avoidance of mar- 
nages where there are neuroses on both sides hkely 
to lead to a degenerate offspnng 

Prognosis. — Broadly speaking the develop- 
mental cases are more disappointing than the 
congenital, while the accidental cases are the most 
unsatisfactory of all. This largely depends on the 
natural tendency to expect more progress where the 
child presents regular features, a fine complexion, 
and a well-developed frame ; whereas many of the 
congenital cases, though ungainly in movements and 
of unattractive appearance, are far more susceptible 
of improvement The damage to the brain m the 
accidental group may leave total mental shipwreck 
in a body possessed of fine physical endowments. 
Epilepsy is a great bar to educational progress, and 
the paralysed cases are often very hopeless The 
prospect of life is less than in normal children, 
especially in the epileptic and Mongolian groups 
In the congenital cases the actual mental capacity 
must be our guide as to the future, especially the 
power and extent of speech and the character of the 
attention Great and lasting improvement, both 
physical and mental, can be looked for in Cretinism 
so long as thyroid-feeding is maintained 

Pathology —The following are some of the 
pathological conditions found in the brain : (1) hyper- 
trophy , (2) excessive firmness of the brain-sub- 
sUnce ; (3) hydrocephalus ; (4) porencephaly ; 
(5) sclerosis following haemorrhage , (6) abnormal 
simplicity of the convolutions , (7) absence of im- 
portant parts , (8) old inflammatory conditions ; 
and (9) absence or degeneration of the nerve-cells 
and fibres 

Treatment — The treatment of idiocy consists 
of a judicious combination of medical, physical, in- 
tellectual, and moral agencies It is necessary to 
remember that underlying the mental processes is 
the brain-action on which ♦hey depend The 
function of the brain is closely dependent on the 
proper performance of the nutntive processes, which 
must therefore be given as free play as possible. 
This means that the patient must be kept in the 
highest possible state of health by avoiding errors of 
hygiene, such as cold, ill- ventilated rooms, clay- 
soil , and by care that the dietary is liberal, nutn- 
tious, simple, and easily digested, the meals being 
at suitable intervals Regular habits of life should be 
cultivated, and any disorders which may occur should 
be corrected by appropriate medical remedies. 
Thus, circumcision is often desirable, and adenoid 
vegetations obstructing the naso-pharynx may need 
removal The teeth and eyes call for special atten- 
tion. Sporadic cretinism is rapidly improved by 
the continued administration of thyroid-prepara- 
tions , once a week will often suffice in the later 
stages. Epilepsy demands treatment by special 
attention to the food and its digestion, by keeping 
the bowels regular (the use of an enema being some- 
times necessary and most valuable), by medianal 
treatment which is found suitable to the case (the 
bromides being as a rule most useful, though at 
times harmful), and by general measures for safe- 
guarding the subject dunng the fits, such as a readily 
opened shirt, pillows stuffed with a material giving 
easy access to the air, &c. A regular and full allow- 
ance of sleep, and as much open-air life as possible, 
must be secured. Care should be taken that damp 


shoes and clothes are promptly changed. The early 
signs of illness must be qmckly observed, such as 
loss of appetite and abnormal body-temperature. 
Tonics are occasionally required^ and the syrup of 
the hypophosphites is useful for this puip^. 
Alcohol IS as a rule undesirable; miUc should be 
freely used. 

Medicines should not be given in food. Cleanli- 
ness should be scrupulously attended to, and daily 
baths are often desirable ; they can rarely be given 
quite cold. Night-socks are often necessary in 
winter In some cases regular general massage, 
frequent feeding, and rest m bed are necessary to 
promote nutntion which is suffenng from rest- 
lessness and excitement. Massage is often of value 
in cultivating the usefulness of muscles which are 
too little employed Orthopaedic instruments are 
needed in many cases of deformity, surgical pro- 
cedures being used with caution owing to the diffi- 
culties of the after-treatment Suitable exercises and 
a mid-day rest on a backboard should be recom- 
mended when there is tendency to curvature of the 
spine, and a poroplastic jacket ma^ also be necessary. 
Operative measures on the skull in the hope of re- 
lieving pressure on the brain are not to be recom- 
mended, as expenence shows that they are of no 
use 

Having secured as far as possible the general well- 
being of the body, we have to devote our attention 
to the functions of the nervous system, the higher 
levels of which form the substratum of mental 
action. We proceed from the purely physical senson- 
motor reactions upwards, from simple sense-sdmuh 
to compounded sensations ; from simple reflex auto- 
matic and rhythmic movements to co-ordinated, 
varied, and adapted movements ; from large, coarse 
reactions to smaller and more delicate. This is 
done by choosing simple stimuli, and by their fre- 
Quent repetition, such as those of touch, colour, 
snape, weight, or heat, by graduated movement- 
exercises and by simple forms of play In this way 
It IS sought to rouse the attention and fix it by mte- 
rest Thus by slow stages the pupil may be taught 
as a lesson to dress and undress himself, to use 
spoon, knife, and fork, to tie and button his clothes 
It may be necessary to teach walking with a ‘ go- 
cart * By degrees impressions from being merely 
felt come to perceived, and perceptions become 
united to form ideas. Here, again, the progress is 
from simple to complex, from concrete to abstract. 
At this stage the methods of the Kindeigarten be- 
come useful. Ideas of number and anthmetic are 
a great stumbling-block, though reading and wnting 
are frequently acquired Imitative drawing can be 
taught, but drawing as a mode of expression or as 
an art is almost unknown Even m a low state 
of intelligence simple moral appreciations or habits 
are formed, and wise guidance is here very ipnpor- 
tant, especially in the early periods. The child must 
not be spoiled, but should be disciplmed to obey, 
and wrong-doing should always lead to some loss of 
pleasure PhyMcal punishment is unnecessary and 
useless ; the love and approval of the teacher is the 
greatest reward, and its withdrawal die most effec- 
tual punishment. Punishments should not be such 
as to interfere with hygiene, and the appropriate 
methods can only be learned from the study of the 
individual child* 

Among the maiMel and occupations useful in 
school at different stages are the fwowing * — Bean- 
bags ; balls; bricks; hammer and muls; tying- 
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blocks, buttoning-slecves ; beads ; groups of simple 
objects in which colour, number, form, and quality 
are illustrated and associated ; paper for folding, 
cutting, and plaiting ; sand and clay for moulding ; 
dolls for dressing ; paints and brushes ; coloured 
chalks and chequered books ; scales and weights ; 
model money and materials for the shop-lesson; 
string for winding, knotting, netting ; woolwork 
and needlework ; rush-plaiting, basket-making ; 
slbjd ; fretwork ; carpentering ; simple gardening ; 
simple painting and printing ; bagatelle, croquet, 
and other simple games ; drill with music, bar-bells, 
and dumb-bells ; singing, piano, dancing, and 
theatricals. 

The educative treatment of the mentally deficient 
should be begun at the earliest possible moment. 
Experience does not show that rapid and marked 
improvement is to be looked for at special periods 
such as the seventh and fourteenth years, as is some- 
times stated ; rather are these to be regarded as 
periods of danger to the developing mind. Speak- 
ing generally, the chief desiderata are to recognise 
the presence of abnormal defect as early as possible, 
to rescue the subject from the isolation in which his 
difference from normal children tends to place him ; 
to provide, if possible, the society of other children 
on the same mental plane, by whom he may be re- 
garded as one of themselves, and among whom life 
may seem less difficult and hopeless, and success 
within his reach. The life should be ordered, but 
varied, providing at once manifold impressions and 
incentives to activity, and the restraints of organised 
society ; in this way such self-dependence and self- 
respect as is possible will be fostered, and the 
highest standard of life compatible with the mental 
and physical conditions maintained. 

R. Langdon-Down. 

IDIOPATHIC (fSfor, peculiar; and rdffos, a 
disease). — A term sometimes applied to a morbid 
condition when the antecedents giving rise to it are 
entirely unknown. 

IDIOPATHIC MUSCULAR ATROPHY.— 
Myopathy. 

IDIOSYNCRASY (fSior, peculiar; <r<J7*c/w«rty, 
mixture or constitution). — In medical langu£^e this 
term denotes a peculiarity of reaction, exhibited by 
an individual, towards certain mental or physical 
conditions. 

Mental or nervous idiosyncrasies may be seen in 
response to many varieties of stimuli. F or exam pie, 
vision may be the channel of afifection. Syncope is 
produced in some persons by the sight of blood ; 
or, as is related by Prochaska, swooning may in- 
variably occur on the sight of beetroot As regards 
the sense of smell, some people are distressfully 
affected, in both bodily and mental ways, by the 
exhalations from certain animals, the cat in parti- 
cular ; in others, horror and fainting are induced by 
the odour (ff roses or of apples. And so on through 
the rest of the senses. 

In another group of idiosyncrases the higher 
nervous centres play no part, the phenomena being 
of reflex production through the spinal centres, or 
being due to direct poisoning of the system or of 
organs. Among fo^ or di^s swallowed, among 
gases or dusts inhaled, among substances brou^t 
mto contact with the skin, many, harmless to the 
majority of men, are for this or that individual irri- 
tants or poisons. For instance, ^gs, honey, sugar, 


or fish may produce in certain persons gastric pain, 
nausea, or vomiting ; strawberries may act as a most 
virulent poison, producing symptoms of intense 
nervous shock ; convulsive spasms may be excited 
by the smell of musk or civet ; asthma by the inha- 
lation of the powder of ipecacuanha ; urticaria by 
the eating of shell-fish, or even by the application 
of the yolk of egg to the skin. 

Idiosyncrasies exhibited with regard to particular 
drugs have a special interest for the medical man. 
They may be of a qualitative nature, as in the pro- 
duction of unusual symptoms with dangerous or 
fatal results by anaesthetics, or in iodism ; or of a 
quantitative nature, as in the case of opium and 
l^lladonna, minute doses of which will poison some 
persons, while doses of them, large enough to 
destroy a dozen average individuals, may be taken 
by one here and there with impunity. 

Idiosyncrasies may be set up or modified by vary- 
ing conditions of life and health. Transient oddities 
of susceptibility may arise in pregnancy, hysteria, 
and maaness. These only differ in their transitory 
character from other idiosyncrasies, and indicate 
temporary modifications of reactive sensibility. In- 
tolerance of opium may arise in some morbid states 
the nature of which is fairly known, for example, 
in renal disease, which causes defective elimination 
of this poison ; tolerance of, or comparative indif- 
ference to, the same drug may be attained by its 
constant use. Age, habits, and state of body may 
each and all modify the reaction of any individual 
towards his surroundings, and may change his be- 
haviour under the influence of drugs. 

Imaginary idiosyncrasies . — Persons are not infre- 
quently met with who declare that particular foods 
and medicines disagree with them. It may often 
be found, on mvestigation, that the assertion is in- 
correct. Thk obstacles offered to effective treat- 
ment by such fancies are sometimes considerable, 
but when the idea of their existence has been proved 
in any case to be unfounded, it is generally possible 
to evade them by tact, or to dissipate them by firm- 
ness. William M. Ord. 

IKOTA.— Ecstasy. 

ILEUM, Diseases o^.—See Intestines, Dis- 
eases of, 

ILEUS I twist). — A synonym for an 

intestinal obstruction. See Intestinal Obstruc- 
tion. 

ILLUSION. — A false or mistaken perception of 
one of the senses, as when a person sees or hears 
something, and takes it to be something else. 
Illusions may occur in the sane as well as in the 
insane. See Hallucination. 

IMBECILITY . — See Dementia; and Idiocy. 

IMMUNITY {immunisy exempt). 

Definition. — Immunity to disease may be de- 
fined as a condition of the animal body, natural or 
acquired, which renders it resistent to the invasion 
of one or more infective disorders. 

General Considerations. — An animal or 
man in such a condition is said to be protected 
^inst the particular disease from which it is 
immune. All the disorders in which the question 
of immunity occurs are infective, that is, are 
capable of being transmitted from one animal to 
another by means of a contagium vivum, virus, or 
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primary infective agent. The question of immu- 
nity IS closely bound up with the study of this 
primary infective agent, with its morphology, its 
physiological life-processes, and the modes by 
which It produces its pathological effects. Sea 
Bacteria. 

The infective agent is known in the following 
infective disorders occurrmg in man Tuberculosis, 
anthrax, diphtheria, glanders, tetanus, relapsing 
fever, erysipelas, pus-infection, pneumonia, in- 
fluenza, actinomycosis, typhoid fever, cholera, 
gonorrhoea, plague, Malta-fever, and malaria , and 
It is m connection with some of these disorders 
that the question of immunity has been worked 
out experimentally. 

In other infective disorders, such as scarlet 
fever, measles, small -pox, syphilis, and typhus, 
the infective agent is unknown, so that the nature 
of immunity to them is at present unsolved. 

The physiological life-processes of the patho- 
genic micro-organisms are important to the ques- 
tion of immunity under two headings For their 
development and growth these infective agents 
require a suitable medium, which, in any individual 
disease, is formed for them or by them from the 
fluids of the body. In the interstitial fluids of the 
tissues, and in fibrin and proteids exuded from the 
blood in pathological effusions, these infective 
agents find suitable media for rapid development 
and growth, and in such media they produce 
poisonous chemical substances, which, circulating 
in the body, are the cause of the symptoms, both 
general and specific, of infective disorders 

The poisonous products which pathogenic micro- 
organisms form are divisible into two classes In 
one the poison is the result of the breaking up 
of the proteid substances dissolved in the medium 
in which the micro-organism lives, resulting m the 
formation of albumoses, and, in some cases, of 
non-proteid substances containing nitrogen The 
other class includes substances present either in 
the bodies of the bacillus, or excreted by them 
into the surrounding medium. These bodies are 
frequently referred to as the terms The toxins 
vary greatly las regards their physiological action, 
and their sensitiveness to external conditions See 
Toxins 

In connection with immunity two points have to 
be considered regarding the infective agent 

(1) Its degree of virulence or attenuation; and 

(2) the localities in which it grows in the b^y in 
natural disease ; and with these are associated its 
mode of distribution, and its effect in an animal 
after experimental inoculation into the circulation, 
under the skin, or into one of the cavities of the 
body 

I. Degree of Virulence or Attenuation of the 
Infective Agent. — Artifiaal cultures of pathc^enic 
bacteria tend to lose their virulence m the majority 
of instances, so that a culture, even if it has once 
been virulent, ^^11, after keeping, fad to kill an 
animal in a short time, taking three or four more 
days to produce a fatal result ; and this attenuation 
occurs, even though the bacterium preserves its 
cultural characteristics. During the process of loss 
of virulence some bacteria undergo partial degene- 
ration, as, for example, those of cholera and 
diphtheria. A viralent bacterium may also be 
attenuated by various methods, as, for example, 
keeping it at a temperature of 45® C to 50® C. for 
several hours. In some cases attenuation results 


from the passage of a contmuous current of air 
through the liquid in which the bactenum is grow- 
ing, and in others, by the addition of antiseptics to 
a medium ; both carbolic aod and tnchloride of 
iodine have been used for this purpose A weak 
virus may, in some instances, be mtensified or 
made virulent again. The chief method by which 
this IS done is that of passing the bactenum through 
a senes of susceptible animals, one animal being 
inoculated from the one just dead. After a series 
has been done, an extraordinary degree of viru- 
lence of the micro-organism may be obtained, as, 
for example, m the cases of the vibrio of cholera, 
of the typhoid-bacillus, the Bacillus coU communis, 
and the pneumococcus. Another method is to inject, 
at the same time as the bacterium, the chemical 
products of another micro-organism Thus the 
typhoid -bacillus has been intensified by injectii^ a 
weak culture into the peritoneal cavity, and at the 
same time, subcutaneously, the chemical products 
of the streptococcus or the Bacillus prodigiosus. In 
this case it may be said tliat these chemical pro- 
ducts lower the resistance of the body, and so 
enable the typhoid bacillus to grow The infective 
agent which produces individual cases of disease 
may, in some instances, be weak, and in others 
virulent, and it seems probable that, for maintaining 
the virulence of a pathogenic micro-organism, the 
living body is essential 

2 Locdlities in which the Infective Agent occurs 
in the Body — Three classes may be distinguished 
(a) In one the infective agent distnbutes itself 
throughout the tissues of the body Anthrax is a 
type of this class as, wherever inoculated, the 
bacillus passes into the fluids and tissues of the 
body, and is there found at death Glanders is 
another example {h) In a second class the infective 
agent becomes limited to the seat of inoculation, 
or, when it enters the body, its growth results m 
the formation of different lesions in the tissues 
Examples of this are diphtheria and tetanus, tuber- 
culosis and pus-infection (c) In a third class the 
infective agent is chiefly found in the formed 
elements of the body. Thus, in leprosy, the bacillus 
IS confined almost entirely to the interior of the cells 
of the leprous nodule , in malaria, the plasmodium 
IS found inside the red blood-corpuscle 

Immunity may be ; (i) Natural ; or ( 2 ) Acqmred. 

I. Natural immunity — Natural immunity in- 
cludes those cases in which man or any ammal 
does not contract m the ordinary course of events 
a particular infective disorder, as well as those 
cases (some of which are now well known) in which 
it is found difficult, and, m ftict, impossible, to 
infect an animal with a particular disease. Such 
cases as these are the l^t examples natural 
immunity The injection, for example, of a viru- 
lent infective agent into one animal will not kiU it, 
while a similar or even smaller dose mto an ammal 
of another species will with certainty be &taL 
Warm-blooded animals, therefore, including man, 
may, from this point of view, be divided into two 
classes— those which are susceptibU to a paiticnkt 
infective disorder, and those wluch are reftwdmy. 

The discussion of natural immumty in man In* 
eludes many other factors besides the condition ol 
health of the tissues of the body, such as eiposiiio to 
infection, susceptibiUtjr to dismum acooiding to mce, 
sex, and a^, and the mftaeoce of climate and tern* 
perature. Man is subject to certain infective diseaset 
(e.g. typhoid fever, mleta, scarlet fisver, mettles, 
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diphtheria, &c.) which are not prevalent in animals. 
Animals (domestic and £Eirm) are subject to certain 
diseases (e.g. swine-plague, contagious pleuro- 
pneumonia, distemper, black leg, &c.) which do 
not affect mankind. Lastly, Uiere are certain 
infective diseases from which both mankind and 
animals suffer, viz. tuberculosis, anthrax, hydro- 
phobia, glanders and farcy, pyaemia and pus-infec- 
tion, tetanus and plague. In many of these diseases 
the primary infective agent is unknown ; the ques- 
tion of immunity in them must therefore remain 
practically open. In others, however, the virus is 
known, and in some well studied. Special interest 
attaches to the question of immunity in those dis- 
eases which are natural in both man and animals, 
or which are natural in man and which are infective 
to animals by means of inoculation of the virus, 
although these may not suffer from them in the 
natural course of events. We have in such diseases 
opportunities for experimentally testing the condi- 
tions producing immunity. Tuberculosis^ of which 
the primary infective agent is the Bacillus tuber- 
culosis, is a natural disease in man, cattle, and pigs. 
Goats, sheep, horses, and dogs are relatively 
immune to it. It is difficult, although not impos- 
sible, to produce tuberculosis in dogs by the injec- 
tion of the tubercular virus ; positive results are 
obtained with very large doses injected into the 
peritoneal cavity. Anthrax ^ a natural disease in 

oxen, sheep, and in man, is observed also in pigs, 
goats, and horses ; but experiment has shown that 
adult white rats, Algerian sheep, dogs, and pigeons 
are difficult to infect, and are in fact refractory to 
the disease. To diphtheria — a natural disease in 
man-rabbits, guinea-pigs, dogs, cats, monkeys, 
and cows are susceptible ; while rats and mice are 
refractory, being naturally immune to the Bacillus 
diphtherise. To cholera no animal can be said to 
be susceptible, although the intensified Vibrio 
cholerse asiaticae (Koch) is fatal to dogs and guinea- 
pigs, but is not so active in rabbits. In many 
instances this natural immunity, as tested by inocu- 
lation, is not an absolute quantity ; it is, in fact, 
a (quality possessed in varying degree by the several 
animals called refractory to a disease. Thus dogs 
may be r^arded as practically immune to the 
Bacillus tuberculosis, even large doses inoculated 
subcutaneously producing no effect. To the Bacillus 
tetani they are immune to a less degree : a large 
dose subcutaneously will be fatal, while a small 
dose will produce a mild illness ending in complete 
recovery. Adult white rats are refractory to the 
Bacillus anthracis only in a minor degree. If a 
large number be inoculated with a virulent virus, 
less than half will die of the disease, the remainder 
showring only a passing illness or no illness at all. 
Pigeons, too, can killed with the bacillus, 
although many survive and show a lesion at the 
site of inoculation. It is asked. What is the reason 
of this immunity — what physiol<^cal difference is 
there between the cow and the dc^, that the former 
is very susceptible to tuberculosis, the latter emi- 
nently refractory ? or between the French, Russian, 
or English sheep and the Algerian, or between the 
young rat and the adult white rat, that the former 
acquire anthrax and the latter not? or that a well- 
brw pig is susceptible to swine-erysipelas and a 
mongrel refr^ory? The investigation of these 
fects is the point of the question under discussion, 
and has led to the discovery of important facts 
bearii^ on immunity to disease. 


2. Acquired immunity,— \xi man there is 
evidence to show that one attack of an infective 
disorder protects the individual against subsequent 
attacks ; but the truth in the matter is difficult to 
ascertain. There is no doubt that an attack of 
small -pox is protective, as the results of the now 
obsolete inoculation showed. It is, however, an 
gumption that one attack in every case of an 
individual disease confers immunity. There is, 
indeed, some evidence to show that an attack of 
erysipelas or of tuberculosis not only does not confer 
immunity, but actually predisposes to subsequent 
attacks. But this point of view of the subject is 
so hedged by difficulties that little good would come 
from a discussion of it. It will be best, therefore, 
to pap on to the question of immunity acquired 
experimentally. The basis of most of the experi- 
ments performed is that cn attack of a disease 
protects against a subsequent attach, and that, 
although the first attack may be mild, it must not 
be too mild, or no protection is afforded. It will 
not be too much to say that all recent experiments 
in immunity have been based on the idea of the 
protection afforded by vaccination against small- 
pox. See Small-pox ; and Vaccination. 

The factors in immunity and in infection are three 
in number; (i) the degree of virulence of the in- 
fective agent ; (2) the dose of the poison ; and (3) 
the degree of resistance of the body to the invasion 
of the infective agent. The body has natural 
deferfces against the invasion of micro-organisms, 
but these means of defence are not effective against 
a certain (large) dose of the poison, nor with very 
virulent bacteria. The natural defences of the body 
are : (i) an unabraded and healthy skin and mucous 
membrane ; (2) the presence of hydrochloric acid in 
the gptric juice, which inhibits the growth of bac- 
teria in the stomach, and is inimical to the growth 
of some pathogenic organisms, for example, the 
cholera-vibrio ; (3) the natural antagonistic action 
of certain substances present in the liquids and cells 
of the body. 

The natural resistance of the body may be in- 
creped by the production of artificial immunity, 
which may be brought about in three different ways ; 
by using an attenuated living virus ; by treatment 
with the chemical products of the virus ; or by the 
injection of the blood-serum ofanimalsmadeimmune 
by one or other of the first two methods. The first 
two methods are practically the same, inasmuch as 
the bacterium acts by means of its chemical pro- 
ducts, and these two methods are frequently referred 
to as preventive inoculation. 

Preventive Inoculation.— i. Immunity may 
be conferred by the injection of an attenuated virus, 
as was shown by Pasteur in the case of anthrax. 
The bacillus was attenuated, and two kinds of 
vaccine were made. The premier vaccin is the 
weaker, and is injected subcutaneously in sheep, 
being followed, after an interval, by the injection 
of the more powerful deuxiime %accin. After a 
time the animal is found immune against anthrax ; 
that is, the inoculation of a virulent culture of the 
bacillus produces no disease. Similar results were 
obtained with the bacillus of fowl-cholera and with 
the attenuated cultures of the bacilli of tetanus and 
of diphtheria. 

2. Immunity conferred by the Chemical Products 
of the Vtrus, — The production of immunity by the 
attenuated living virus is now mainly of academic 
interest, since it is found that the results can be 
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better gauged if the chemical products of the bac* 
terium are used instead. Thus it has been found 
that the chemical products of the anthrax'bacillus 
and of the Bacillus pyocyaneus can confer immunity 
when injected into an animal In the case of the 
cholera-vibno and the typhoid -bacillus the bodies 
of the micro-organism are used for injection, as in 
these cases the poison exists chiefly in the bacterium 
Itself. A similar procedure is pursued with plague. 
In the case of the bacilli of diphtheria and tetanus 
the toxin is excreted into the culture-medium, and 
may be obtained of a high degree of virulence. 
Gradually increasing doses injected into the horse 

E roduce a high degree of immunity Similar results 

ave been obtained with certain non-bactenal 
poisons, namely, snake-venom and two vegetable 
poisons, abrin and ncin, obtained respectively from 
the seeds of th^Ahrus precatortus and of the castor- 
oil plant The repeated injection of very small 
doses of these poisons into animals results in the 
production of a very high degree of immunity 
against the poison 

The Blood and Tissues in Immunity — The study 
of artificial immunity produced in the manner just 
described has brought to light two facts ( i ) The 
immunity is specific, that is, an animal rendered 
immune against diphtheria is not immune against 
tetanus, and vice versa So with the other diseases, 
and even with the closely allied poisons, abrin and 
ricin , an animal immune against the former is not 
immune against the latter (2) There exist, in the 
blood and tissues of these artificially immune 
animals, substances which are antagonistic to the 
infective agent or its poison These are the immu- 
nising substances, and may be found in large quanti- 
ties m the blood-serum and certain of the excretions 
of the body These immunising bodies may be 
referred to as antusubstames or anti-bodies ^ and are 
of different natures 

The chief groups of these bodies are ( i ) Anti- 
toxins and antiferments, (2) Antimicrobic sub- 
stances, (3) Agglutinins, (4) Bacieriolysins 
The antitoxins are substances which completely 
counteract the effect of the toxins Thus, the anti- 
toxin of diphtheria, when mixed with the toxin out- 
side the body, prevents its physiological action, 
indeed, actually combines with it Injected into 
the body after the toxin, antitoxin will counteract 
Its effect, if the interval between the injections is 
not too long A previous injection of antitoxin 
will confer immunity against both the toxin and the 
bacillus The antimicrobic substances protect only 
against the living infective agent, and not against 
Its poison The agglutinim are substances which 
cause the clumping together of the bacilli when 
these are mixed with it, and the bacieriolysins are 
bodies which cause the dissolution of the bacteria. 
See Am I TOXINS 

These substances are produced in the body as the 
result of the rea<;|iK>n of the tissues to the chemical 
products of the bacterium. They are all specific 
substances, and have an action only on the special 
bacterium concerned, or its poison. The existence 
of these bodies in the blood and tissues of animals 
rendered artificially immune throws great light on 
the process of immunity, which, from this point of 
view, must be considered to be due to the presence 
jn the body of substances which are antagonistic 
both to the bacterium and its poison. Whether 
natural immunity to disease is due to the presence 
of such antibactenal substances is a question which 
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is not yet settled, and the idiosyncrasies which are 
shown in the invasion of infective disease in various 
classes of animals have not been completely ex- 
plained by the researches as yet performed In 
some cases, where disease occurs naturally m animals 
and not in man, or vice versa^ there is only a partial 
immunity. Although no ammal suffers naturally 
from cholera, yet the intensified vibrio of cholera is 
fatal to dogs and guinea-pigs , thus, there may be 
immumty against the natural disease, and not an 
immunity against inoculation. There arc, however, 
instances of natural moculation-immumty Thus 
dogs are highly refractory to the inoculation of 
tuterculosis, pigeons also are immune to the in- 
oculation of anthrax, and mice are refractory to 
the diphtheria- toxin It may, in the future, be 
found that specific antibactenal substances are pre- 
sent in such conditions, but account must be taken 
of the existence of phagocytosis, and though this 
cannot be held, as it was formerly, completely to 
explain the phenomenon of naturally acquired 
immunity, yet the fact that certain living cells of 
the body do ingest living bactena, and may destroy 
them, is an important one m considering immunity. 
See Phagocytosis 

Immunity and Cure of Disease — The 
question of immunity is closely connected with that 
of the cure of infective disease Immunity is the 
successful resistance of the body against the invasion 
of an infective disease , cure is the prevention of 
further progress of the disease after the symptoms 
have already appeared Many cases of infective 
disease get well, even if no specific treatment is 
employed, and the natural subsidence of an infective 
disease may, as the result of modem research, be rea- 
sonably ascribed to the production of immunity, and 
more particularly to the formation of antibactenal 
substances, as the result of the reaction of the body 
against the action of the bactenal poison That such 
substances are formed in the body during the course 
of a disease is shown by the presence of agglutimns 
in the blood of patients suffenng from cholera or ty- 
phoid fever Moreover, the injection of antitoxins 
after the disease has begun in some instances leads 
to a cure of the disease, that is, to a cessation of the 
growth of the bactenum Thus, in diphthena, more 
particularly in the early stage, the injection of the 
antitoxic serum stops the spread of the membrape, 
and so relieves the symptoms of the disease It, 
moreover, neutralises in the body any of the bacte- 
nal toxin which has not yet combined with the 
tissues In tetanus a similar result may be obtained, 
although the effect is not so marked Whether, m 
cases of diphthena treated by antitoxin, the patient 
survives or not, depends on the amount 01 toxm 
which has combined with the tissues previously to 
the injection of the antitoxin If a fatal dose is 
already in combination with the tissues, no treat- 
ment by antitoxin can prevent a fatal result, although 
It hinders the further progress of the active disease. 
Cases of tetanus are not so amenable to treatment 
by the antitoxin, owing to the firm combination of 
the toxin with the tissues, and to the usually late 
period at which the patient comes under treatment. 

Sidney Martin. 

IMPERATIVE IDEAS — Insanity. 

IMPETIQINODES, — Impetiginous; that is, 
having the character of impetigo; hence, ecsOnia 
impetigmodes. See Impetigo. 
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IMPETIGO. — Two diseases are described under 
this title : Impetigo contagiosa and Impetigo her- 
petiformis ; but the term is generally limited to 
the first of these. 

ImpetigoContagiosa.— ClinicalFbatures. 
The disease appears as slightly erythematous raised 
points on the skin, which rapidly become vesicular. 
These lesions may remain small in size, or by 
coalescence produce bulloe. The vesicles and bullie 
are very superficial, often imperfect and covered 
by the upper layers of epithelium only. They 
at first contain almost clear serum, but rapidly 
become sero-purulent and rupture, and the col- 
lapsed roof of the vesicle, along with coagulated 
exudation, pus, and desquamated epithelium, give 
rise to the crust which is the characteristic feature of 
the disease. The crusts are irregular in shape, 
though more or less rounded in outline, and, unless 
subject to undue irritation, are surrounded by no 
more than the faintest margin of erythema. In the 
ordinary course of the lesion the crust dries in a few 
days, falls off, and leaves a reddened surface, which 
rapidly loses its pigmentation, and heals without the 
formation of any scar. The discharge from each 
patch is contagious, so that the disease tends to 
read at the margin, and to give rise to new foci in 
e neighbourhood, until large areas of the skin may 
become infected. Neighbouring lymphatic glands 
readily enlarge and, unless care is taken, suppurate. 
The onset of the disease may be mark^ by febrile 
phenomena, especially in the debilitated, and in 
cases of extensive and rapid infection. As a rule, 
however, the general symptoms are very slight. 

The disease is most prevalent in children, but is 
frequently seen in adults, especially those in charge 
of affected children. It apj^ars most commonly on 
the parts of the body most exposed to contagion, 
especially the face and the scalp, but is also common 
on the fingers, hands, arms, and legs. From these 
situations the virus may be convey^ by the fingers 
or clothing to any part of the body. Epidemic out- 
breaks of the disuse occasionally occur in crowded 
localities and schools. The disease usually runs a 
mild course, but in debilitated children symptoms 
of septic absorption may arise, and the individual 
lesions assume an ulcerated and gangrenous type. 
These cases may end fatally. 

.pother form, showing itself as primary pustules 
situated around the follicles of the skin, is known as 
the * Impetigo of Bockhart. ’ This form of the dis- 
ease is supposed to have a follicular origin, and to 
be characterised by a greater tendency to destruc- 
tion of the skin. 

Pathology. — The disease may be considered as 
the characteristic example of the effects of the 
inoculation of pyc^enic organisms on a susceptible 
skin. In the lesions of the disease many forms of 
bacteria have been discovered, but the most impor- 
tant are the cocci of suppuration, namely the 
Staphylococcus pyogenes aureus, the S. pyo^nes 
aibus, Aiid the Streptococcus pyogenes {see Iso- 
genic Bactbria). Usually more than one of these 
species of bacteria are present, but the organisms 
most commonly found are the staphylococci, and 
especially the Staphylococcus aureus. In addition 
to these, white cocci with mildly virulent characters 
of the type of the Staphylococcus epidermidis albas 
(S. cutis communis) are usually mesent, but this 
organism cannot yet be definitely ^tinguished from 
the Staphylococcus pyogenes albas. The Bacillus 
pyocyaneus and the B. coli communis have also 


been isolated. Sabouraud and some other observers 
state that in the vesicular stage of impetigo, while 
the contained serum is clear, the Streptococcus 
pyogenes is invariably present, and no other or- 
ganism ; that secondary infection of the lesions by 
staphylococci occurs at an early stage ; and that these 
staphylococci grow rapidly and obscure the strepto- 
cocci present. The same investigators hold that 
the primary pustular lesions in the type of impetigo 
described by Bockhart contain staphylococci from 
the commencement, especially the Staphylococcus 
aureus. The results of these investigations are held 
to support the hypothesis that the ordinary type of 
impetigo is the immediate result of the inoculation 
of the Streptococcus pyogenes, the disease being 
subsequently complicated by secondary infection 
with staphylococci ; whereas impetigo with primary 
pustular lesions (Bockhart) is due to the primary 
inoculation of staphylococci, especially the Staphy- 
lococcus pyogenes aureus. 

In this way epidemics of the disease may be 
easily explained as well as varieties such as that 
known as ‘ Football Impetigo.’ It is still uncertain 
whether these lesions can arise by the direct inocu- 
lation of organisms from the outside, whether they 
must be derived from individuals similarly affected, 
or whether the bacteria already existing in the skin 
may under certain conditions acquire sufficient 
virulence to produce the disease. 

Treatment. —The purulent crusts must first of 
all be removed. This is best done by softening 
them with warm antiseptic washes or fomentations. 
In the case of the scalp, if necessary, the hair must 
be cut short. Any pediculi present on the body or 
in the clothing must be destroyed. Careful washing 
with soap and water may be employed, followed by 
the use of boric acid in the form of lotions or of 
fomentations. After removal of the crusts, dressings 
must be used so as to render the skin as aseptic as 
possible. One of the most efficient methods is by 
the use of mercurial ointments, and of these the 
Ung. Hydrarg. Nitrat. Dilut. is probably the best. 
The ointment should be used in the first instance 
spread on lint and applied to the surface ; subse- 
quently, as the lesions begin to heal, it may be 
gently rubbed into the skin. The dressings should 
be renewed twice a day, or as often as may be 
necessary to prevent the crust re-forming. 

Many other forms of treatment by means of 
antiseptic remedies may be devised, such as by 
carbolic acid, perchloride of mercury, ammoniated 
mercury, and ^-naphthol. In the case of debili- 
tated patients, care must be taken to improve the 
general health by cleanliness, good hygienic con- 
ditions, and a generous diet. 

Impetigo herpetiformis. — This name has 
been applied by Hebra and Kaposi to a condition 
in which groups of pustules appear on the skin, in 
recurrent outbreaks, attended by severe constitutional 
symptoms, such as rigors and high fever. Its course 
seems to be invariably fatal, but its pathology and 
aetiology are unknown. By some observers the 
disease is considered to be of virulently septic 
origin, while others have included it in the category 
of dermatitis herpetiformis {see Hydroa). This 
form of disease does not seem to have been ob- 
served by British dermatologists. - 

Jambs Galloway. 

IMPOTENCY (i«, not ; and potens^ capable).— 
Synon. : Fr. /mimUsance ; Ger. Impotem, 
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Definition. — Impotency may be defined as in- 
capacity in the male for copulation, and is to be 
distinguished from sterility, that is, incapacity for 
procreation. Cases of impregnation without pene- 
tration have been recorded, but, as a rule, impotency 
involves sterility. A man may be sterile without 
being impotent. 

Impotency may be complete or partial, perma- 
nent or temporary. 

Causes —Deformity, congenital or acquired, of 
the external genitals may produce impotency. Ex- 
treme degrees of epispadias or hypospadias, or a 
permanent rudimentary condition of the penis, may 
cause It Elephantiasis of the penis or scrotum, a 
large hydrocele of the tunica vaginalis, a large 
irreducible scrotal hernia, or tumours, benign or 
malignant, of the penis may mechanically hinder 
penetration. Cicatrices, resulting from wounds or 
disease of the penis, a rigidly contracted frenum 
praeputii, or even a permanently adherent prepuce 
may cause such distortion of the organ dunng 
erection as to render copulation impossible 

Usually, however, impotency is of nervous origin, 
but may be classified as psychical^ irritable^ and 
paralytic 

Psychical impotency results from the undue pre- 
dominance of the cerebral inhibiting centres In 
newly married men, who have previously led chaste 
lives, it may be induced by want of self-confidence 
In such cases a tonic may be prescribed, and the 
patient be directed to abstain from all attempts at 
intercourse while under treatment, but encouraging 
assurances will do more in effecting a cure than any 
sort of medical treatment In cases where exces- 
sive venery or masturbation has been practised, 
there may be diminished excitability of the lumbar 
centre ; but this condition is usually of very brief 
duration Impotency may be expenenced in 
attempted intercourse witn one person and not with 
others 

Irritable impotency is the result of undue ex- 
citability of the nervous centres It occurs after 
habitual masturbation or excessive venery The 
semen is ejaculated before penetration has been 
effected, and the erection speedily subsides 

Paralytic impotency may be due to injury or 
disease of the nervous system Diseases and in- 
juries of the spinal cord, producing paraplegia, 
necessarily pre\ ent active copulation , but if the 
spinal lesion be above the erection-centre, erection 
and connection might be possible, the man being a 
passive agent Cases are reported where even im- 
pregnation has occurred in such conditions 

Some drugs are credited with producing impo- 
tence Arsenic, when taken for a long time, has, 
in some instances, produced this effect, but virility 
IS regained when the drug is discontinue. Opium* 
eating and excessive indulgence in tobacco have 
been accredited with similar effects. Diuretics, as 
the nitrate of potassium and bicarbonate of sodium, 
are well known to act as an^hrodisiacs. 

Virility is more or less affected by constitutional 
diseases. ^ Few complaints have greater influence 
in impairing the generative functions than those of 
the kidney. In irritative dyspepsia, with deposits 
in the urine of earthy phosphates or oxalate of 
lime, there is generally some inability. In diabetes, 
gout, and chronic hepatic- diseases the reproductive 
organs are weak and often quite inactive, but may 
recover tone as health is restored. 

Impotency sometimes occurs in middle life with- 


out any obvious cause Such persons have been 
observ^ to grow sleek and corpulent, to have a 
scanty beard, and to be indisposed to active muscu- 
lar exertion. In general they evince no unhappiness 
at their altered condition. In atonic impotency, 
the external organs afford indications of the want 
of power Not only are the testicles soft and 
flaccid, from the absence of blood in the vesseb 
and sperm in the tubes, but the penis is small and 
shrivelled, and the glans relaxed. 

Treatment — In an Atonic state of the organs, 
in which the erections are feeble, unstable, and 
insufficient, ten to fifteen minims of the tincture of 
canthandes may be given every three or four hours 
for a short time before the occasion anses for the 
exercise of the sexual functions Diluted phosphoric 
acid, phosphate of iron, strychnine, and ergot of 
rye are remedies which may be given in impotency. 
The conditions to which these aphrodisiac remedies 
are chiefly applicable is when the intromittent organ 
is but feebly excited, and does not maintain the 
physical state necessary for penetration, dunng the 
period of congress Such torpidity may exist in 
persons in whom desires are at times strongly felt, 
and the functions of the testicles properly performed 
In these cases, also in timid persons, and in others 
whose organs are mexcitable from long disuse, 
stimulating treatment may conduce to success, and 
insure confidence for the future But these reme- 
dies exert no influence in a constitutional apathy of 
the sexual functions They have rarely, also, more 
than a temporary effect , and in persons advanced 
in life, when the parts, having fulfilled their office, 
are expenencing their natural decline, they operate 
injuriously, and tend to produce congestion of the 
prostate and local disease In those cases in which 
the sexual organs are weakened or prematurely 
exhausted by excess, they are likewise hurtful, as 
well as fruitless. After such abuses a penod of 
repose is required ; and by the avoidance of all 
sources of excitement, and by diet and remedies 
adapted to invigorate the body, such as the pre- 
parations of iron, a gradual restoration of the pro- 
creative functions may be hoped for Electncity is 
a remedy sometimes employe in impotency, but is 
rarely of much service See Steriliiv in the 
Male 

IMPULSE {tmpelloy I thrust forwards) — A sen- 
sation of a stroke communicated to the hand, for 
example, by the action of the heart or by the pulsa- 
tion of an aneurysm , or by the sudden movement 
of a fluid when agitated in any way (see Physical 
Examination) The term is also employed in 
connection with a mental condition in insanity. 
See Insanity, Varieties of. 

IMPULSIVE INSANITY.— .S-w Insanity, 
Varieties of. 

INCARCERATION (tn, in; and career, & pd’- 
son). — That condition of hernia m which it cannot 
be reduced, on account of obstruction at the neck 
of the sac or from some other cause See Hernia. 

INCOHERENCE (t/i, not; con, together ; 
hareo, I stick) —Inconsecutive or * w and^ ng> 
thought, as expressed m speech. See Conscious- 
ness, Disorders of. 

INCOMPETENCE (m, not; and oftsMsUk, I 
meet accurately).— In its general sense thtt tenn 
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signifies inability of a part to perform its functions. 
It is mainly applied to imperfection in the closing 
apparatus of an orifice, such as the valves of the 
heart (insufficiency) or the pylorus. Set Heart, 
Valves and Orifices of, Diseases of. 

INCOMPRESSIBLE. — Incapable of perceptibly 
yielding to pressure. Usually applied to the pulse. 
See Pulse. 

INCONTINENCE not; and continee ^ I 
hold). — In medical language incontinence signifies 
inability to retain the urine or faeces, so that they 
are discharged involuntarily. See Defecation, 
Disorders of ; and Micturition, Disorders of. 

INCRUSTATIONS.— Concretions. 

INCUBATION {incubOy I hatch). — period of 
incubation is the stage which intervenes between 
the reception of an infection into the organism and 
the first manifestation of the disease. Such an 
interval must occur in every infectious disorder, 
but the term is not usually employed except in 
relation to the acute specific diseases in which a 
more or less well defined period of incubation is 
observed. 

A knowledge of the ordinary duration and of the 
extreme limits of the period of incubation may be 
of some assistance in diagnosis when the facts as to 
exposure are known, but its chief importance lies in 
the power which it confers of preventing the spread 
of disease in a community. For example, in a 
well-managed boarding school, the medical officer 
has information as to the infectious diseases from 
which each pupil has previously suffered ; and, on 
the occurrence of a case of such a disease, he can 
ascertain with approximate accuracy the pupils with 
whom the patient has been in close relation, and, 
among these, those who have not suffered from the 
disease in question. Such information, though not 
absolutely trustworthy, is of value as indicating the 
zone of danger. Such ‘contacts’ should be kept 
under observation for the period of incubation of 
the disease, since the immediate recognition of the 
earliest symptoms of an attack may enable the 
medical officer to prevent new cases from becoming 
fresh foci of infection. The medical officer should 
also know when the disease begins to be infectious, 
whether, that is to say, its infection is easily con- 
veyed during the period of incubation, and in the 
very earliest stages or development of the symptoms. 
For example, in the case of measles, which is a 
typical example of a specific disease infectious at 
the very earliest stage, the first case will probably not 
be recognised and isolated until the patient, in an 
infectious state, has been in contact with his school- 
fellows for at least twenty-four hours, and not 
improbably for a good deal longer. The number 
of ‘ contact ’ will therefore in the ordinary course 
of school -life be considerable, and some of them 
will already be in the first, the second, or even the 
third day of incubation when the first case is dis- 
covered. On the other hand, in a disease such as 
scarlet fever, which is less infectious in the early 
stage, and in which, moreover, the sudden onset 
usually leads at once to a complaint of iUness and 
incapacity for exertion, isolation can generally be 
effected at an early date, and the number of ‘ con- 
tacts * is less. The system of isolating ‘ contacts ' 
has been carried out on a large scale in dealing 


with plague in India, and has apparently been 
among the most effective of the preventive measures 
taken. When the patient is convalescent it becomes 
the duty of the m^ical adviser to determine when 
the risk of infection has ceased, and when therefore 
the convalescent person may be released from iso- 
lation. The answer to this question is very much 
complicated by the fact that infection may be re- 
tain^ in clothes and furniture, and that the dis- 
infection of these is only effectual when skilfully 
carried out with suitable apparatus {see Disinfec- 
tion). The pathological processes which occur in 
the body during the period of incubation are dis- 
cussed in the articles on Bacteria; Immunity; 
and Infection. 

The duration of the incubation-period is not 
constant, although in some diseases, as in small- 
pox, the variations are within very narrow limits. 
The circumstances which may account for these 
differences between individuals are variations in 
the resistance of the individual, the virulence of the 
virus, and the dose of the virus, (i.) There is little 
evidence that any idiosyncrasy of the individual 
influences the period of incubation ; the general 
condition of health appears to determine the result 
of the conflict between the infective agent and the 
germicidal powers of the organism, but not, to any 
constant or considerable extent, the duration of 
that struggle. When an infective agent is once 
admitted, one of two things usually happens : either 
it is destroyed by the cells and fluids of the body, 
or it increases and produces an attack of the dis- 
ease. There is some evidence, however, showing 
that the infective agent may occasionally remain 
latent for considera&e periods, inhibited in its 
growth, but not destroyed ; in such cases the incu- 
bation-period will be proportionately prolonged. 
Any circumstance which causes a lowering, local 
or general, of the resistance of the tissues may 
subsequently permit the growth of the infective 
agent. The onset of diphtheria may in this way be 
determined by a common cold, that of pneumonia 
by a blow, and, according to Broadbent, that of 
typhoid fever by a preceding influenza, (ii.) There 
is very little direct evidence concerning the effect 
of variations in the virulence of the virus- On the 
whole it seems probable in the case of typhoid fever, 
scarlet fever, and diphtheria that the more virulent 
the type of the disease the shorter will be the period 
of incubation, (iii.) The importance of the dose 
of the virus varies a good deal in different diseases, 
and is greatest in typhoid fever and diphtheria. 

The further question whether some of the sequelae 
of certain of these diseases, as, for instance, the dis- 
charge from the nose or ears after scarlatina or 
diphtheria complicated by rhinitis or otitis, may not 
continue to be infective long after the acute stage of 
the disease itself is past, is one that cannot be 
answered with confidence at the present time. In 
the case of scarlet fever, Simpson has suggested 
that these dischai^es, though not themselves due to 
a specific cause, may become the vehicle for the in- 
fective agent if the patient be retained in hospital 
in association with persons suffering from the disease 
in its acute stage. It is impossible to lay down any 
hard and fast rule as to the duration of the infection. 
Every case must be judged on its merits, having re- 
gard to all the surrounding circumstances. All that 
can be done is to indicate in a general way a mini- 
mum period during which a patient must be con- 
sidered to remain a source of danger to susceptible 



INCUBATION 


persons. This penod may certainly be very much 
exceeded in some cases. 

As a general rule the patient presents no sym^ 
ptoms during the penod of incubation, and considers 
himself to 1^ in his usual health Some feeling of 
indisposition or fatigue may be experienced in cer- 
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tain instances, and is perhaps the rule in t 3 rphoid 
fever, but m diseases charactensed by a sudden 
onset, of which scarlet fever is a good example, the 
patient may feel and seem perfectly well until seized 
with the headache, vomiting, or other symptom 
which IS the first manifestation of the disease. 







Penod of Ob- 

Disease 

Incubation Penod. 

Penod of Isolation of Patient (Minimum) 

servation of 
* Contacts.' 


Usual 

Minimum 

Maximum 



Cholera 

4 to s days 

4 days 

a few hours 

6 days 

Until evacuations are free from the specific microbe 

7 days 

Dengue 

a few hours 

S days 

— 

z week 

Diphtheria 

a days 

— 

7 days 

For 4 weeks at least, or until sore throat (of any 

X3 days 


kmd) or mucous discharge have ceased and the 






B diphtherias is proved to be absent ‘ not less 
than 3 days after the discontinuance of local 






antiseptic applications' 


Enteric fever 

10 to 14 days 

8 days 

23 days 

To end of 2nd week of convalescence Urine 

3 to 4 weeks 


must not contain b typhosus 


Influenza 

3 days 

I day 

5 days 

Until convalescence is complete, about 10 days 

6 days 

Measles 

14 days 

7 days 

i'8 days 

Until desquamation and cough have ceased, or 

18 days if free 


3 weeks at least after rash 

from coryza 

Mumps 

ai days 

3 to 5 days 

14 days 

25 days 

Until all swelling has subsided, 4 weeks at least 

25 days 

Plague 

Z2 hours 

zo days 

One month, or until faeces and unne and dis- 

14 days 


charges, if any, are free from b pestis 

Pneumonia 

’ 2 days 

a few hours 

6 days 

— 

1 1 week 

Rubella 

14 days 

5 days 

21 days 

Until desquamation has ceased, a to 3 weeks alto- 
gether 

Until desquamation has ceased and throat is well, 

3 weeks 

Scarlet fever 

a days 

I day 

7 days 

3 weeks 


6 to 8 weeks 


Typhus fever 

12 days 

— 

— 

3 to 4 weeks 

Until all scabs have fallen off 

2 weeks 

Varicella 

14 days 

13 days 

19 days 

18 days 

Variola 

12 days 

8 days 

IS days 

Until desq^mation has ceased and all scabs have 
fallen off 

z8 days 

Whooping cough 

8 days 

2 days 

12 days 

Five weeks from beginning of whooping, or until 

a to 3 weeks 

spasmodic cough and whoop have ceased, for 
3 weeks 






Yellow fever 

3 to 4 days 

Less than 
24 hours 

7 days 


8 days 


Dawson Williams 


INDIARUBBER.MAKERS—5^<j Occupation- 
Diseases 

INDICANURIA — Two precursors of indigo are 
met with in unne, viz indoxyl-sulphuric and in- 
doxyl-glycuronic acids The so-called urinary 
indican is an idoxyl-sulphate, and must be dis- 
tinguished from the indican of plants, which is a 
glucoside Indoxyl-glycuronic acid is a less stable 
substance, and by its decomposition indigo-blue is 
sometimes spontaneously formed, especially in 
alkaline urines, and is deposited as an amorphous 
or crystalline sediment or floats as a scum In rare 
instances it has been met with as a constituent of 
calculi 

In normal human urine the amount of indican 
present is very small, but in morbid conditions the 
cjuantity is often conspicuously increased Urines 
rich in indican sometimes have a deep-brown 
colour, which has been ascribed to higher oxidation- 
products of indoxyl. Suspended indigo-blue .may 
give to the unne a bluish tint. 

When the unne is boiled with hydrochlonc acid 
and an oxidising agent, such as a few drops of a 
solution of bleaching-powder, indigo-blue is formed 
and varying amounts of indigo-red ; these pigments 
are readily extracted by chloroform, which acquires 
a blue or purple colour and shows a charactenstic 
spectrum. 

Indoxyl is formed by the oxidation of mdpl, and 
the urinary indoxyl-compounds have their origin in 
the decomposition of proteids by the intesbnal 
bacteria. When such proteid decomposition is in- 


creased, or when the conditions are unusually 
favourable to the absorption of its products, as when 
there is obstruction, especially of the small intes- 
tme, the excretion of indican is increased On 
the other hand, indican has been found to be 
absent from the unne of new-born infants in the 
earliest days of life, before the intestines have be- 
come the seat of bacterial activity 

Clinically, gastric dilatation, ulcer and new- 
growths, pentonitis, intestinal obstruction, wasting 
diseases, such as tuberculosis, and enteric and some 
other fevers, are among the morbid conditions 
which are most apt to be attended by an increased 
excretion of indoxyl-compounds in the unne 

A E Garrod. 

INDIGESTION — Difficulty m digestion. See 
Digestion, Disorders of. 

INEBRIATES, Detention ot^See Dipso- 
mania. 

INFANTILE CONVULSIONS.— Convul- 
sions IN Children 

INFANTILE PARALYSIS.— S'etf Paralysis, 
Infantile. 

INFANTILE SPASTIC PARAPLEGIA.— 
Cerebral Diplegia. 

INFANTS, Diseases of. — There are few dis- 
orders which can be said to be peculiar to infancy 
and childhood. The diseases to which children are 
liable are, as a rule, those which attack older per- 
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sonsi and present the same pathological characters. 
But disease as it occurs in children does yet rec^uire 
especial study, for the symptoms by which it is 
accompanied often differ widely from those met 
with in adults. 

General Characters. —The most striking 
peculiarity of childhood is the marked excitability 
of the nervous system. A fra^ent of indigestible 
food, for example, may produce high fever, or 
alarming agitation, and even throw the child into 
convulsions ; a slight irritation of the larynx may 
produce severe spasm, and simulate for the time the 
symptoms of diphtheria. The beginning of acute 
disease is almost invariably accompanied by pro- 
found general disturbance ; but disturbance as pro- 
found may be excited by the simplest functional 
disorder, so that the severity of the symptoms is no 
guide at all to the severity of the lesion with 
which we have to deal. In all cases, therefore, it 
is of importance if possible, to pick out the local 
symptoms — those, namely, which point to mischief 
of any special organ — and separate them from 
others which are expressive merely of the general 
distress. Such local symptoms are the cough, rapid 
breathing, and active nares which point to acute 
lung'disease ; the squinting and immobility of pupils 
which are so characteristic of cerebral affections ; 
and the peculiar jerking movement of the legs, 
which, combined with hardness of the abdominal 
muscles, betrays the existence of colic. Such local 
S3nnptoms are not, however, always to be dis- 
covered, and even if present may not furnish trust- 
worthy indications ; for so close is the connection 
in the young child of distant organs with one 
another that the organ from which the more definite 
symptoms appear to arise may not be the organ 
which is actually the seat of disease. The two 
oi^ans which are most frequently found to present 
these deceptive manifestations are the stomach and 
the brain. Vomiting is a common symptom at the 
beginning of every acute disease, and in many 
children any casual disturbance is apt to be attended 
by it. In some cases of pneumonia, again, notably 
those in which the inflammation is seated at the 
apex of the lung, headache, vertigo, delirium, and 
stupor may be so marked that the ordinary sym- 
ptoms of the disease are completely obscur^, and 
the case is mistaken for one of meningitis. Again, 
the violent nocturnal delirium so often excited by 
the irritation of worms in the alimentary canal 
must be within the experience of all. 

The nervous excitability of children, and its in- 
fluence upon the system generally, are well illustrated 
by the high temperature notic^ in many children 
on the first evening after admission into the wards 
of a hospital. The elevation varies in d^ree in 
different subjects ; but if the patient be not a mere 
infant, it is usually over loo^, although the com- 
plaint be one not ordinarily attended by pyrexia. 

Perhaps, however, the most familiar instance of 
the impressibility of the nervous system is seen in 
the ca^ of convulsions. A * fit * in the child has a 
very different meaning from a similar attack in the 
adult. In the latter it is usually evidence of a 
grave centric legion, and its occurrence occasions 
the greatest anxiety. In the child, on the contrary, 
it is a common expression of the perturbation of the 
nepous system, set up in response to some excentric 
irritation, and often, as in the case of the onset of 
^te disease, is analc^ous to the rigor which u^ers 
in an acute attack in older persons. Sometimes, it is 


true, convulsions are produced in the child, as in the 
adult, by severe cerebral disease ; but in such cases 
the fits are frequently repeated, and are succeeded 
by rigidity, paralysis, and other signs of centric 
irritation. See CONVULSIONS IN Children. 

The impressibility of the nervous system is in- 
creased by causes which produce a sudden depres- 
sion of strength, such as a bad attack of diarrhoea, 
or loss of blood ; and in one chronic disease — rickets 
— the nervous irritability is very great. The effect 
of chronic wasting upon the child is, however, 
usually to produce an opposite result ; and under 
the long-continued influence of enfeebling disease 
the excitability of the nervous system becomes gra- 
dually less and less manifest, until it finally dis- 
appears almost entirely. It is of importance to the 
practitioner to bear this fact in mind, for in a child 
much reduced by chronic illness, the presence of an 
intercurrent acute complication — such as inflamma- 
tion of the lung— may be indicated by very few 
symptoms, the system having become almost insen- 
sible to nervous impressions. 

Another peculiarity which strikes the attention of 
any one accustomed only to disease as it occurs in 
the adult is the vast preponderance in infantile dis- 
orders of mere disturbance of function, and the 
disastrous consequences which may ensue from such 
derangements. Infants rapidly part with their heat, 
and are easily chilled. They are therefore exces- 
sively sensitive to changes of temperature. A 
catarrh is a common ailment in the young child, 
and is attended by various dangers according to the 
part of the mucous tract which is affected by it. 
Gastric catarrh with violent and repeated vomiting, 
and intestinal catarrh with uncontrollable diarrhoea, 
are answerable for a large proportion of the deaths 
among young children during the warmer months. 
In less severe cases the gradual failure in nutrition 
which results is a common cause of wasting ; such 
cases may end fatally. In the autumn and winter 
the bronchial mucous membrane is more frequently 
attacked. However apparently slight may be the 
catarrh, a weakly infant is always exposed to the 
danger of collapse of a considerable portion of the 
lung ; and such an interference with the respiratory 
function is often a cause of sudden death. 

It is in consequence of this frequency of functional 
derangements, and their dangerous character, that 
post-mortem examinations in infants so often fail to 
show any appearances explanatory of the cause of 
death. 

Clinical Examination. — The clinical exami- 
nation of young children requires tact and patience. 
The patient cannot himself describe his symptoms, 
but all necessary information can be gained from the 
parents. Mothers are, as a rule, good observers, 
and allowing for their natural anxiety and a slight 
tendency to exaggeration, their statements can 
usually be relied upon. We can thus learn the 
previous state of the child, the exact date at which 
his symptoms began, and the order in which they 
appeared. Infants should be always stripp^ for 
examination, so that the whole body may be ex* 
posed to view. Before, however, ordering the re- 
moval of the clothes, we should be careful to satisfy 
ourselves upon certain points which can only be 
properly observed while the child is in repose. 
Thus, in order to count the pulse and respiration, 
perfect quiet is indispensable, for the least move- 
ment quickens the neart’s action, and alters the 
rapidity of the breathing. At the same time the 
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temperature can be taken by the thermometer in 
the rectum. The whole body should then be exa- 
mined for spots or swellings ; the condition of the 
skin noted — whether dry or moist ; the fontanelles 
examined , and the state of the abdomen ascertained, 
including the size of the liver and spleen. If the 
child cry at the time, we mark the clmracter of the 
voice, for hoarseness is an early sign of congenital 
syphilis 

In the physical examination of the chest m a 
child, It is important to percuss the two sides at 
the same period of the respiratory movement, that 
IS, during expiration or during inspiration ; to strike 
gently with iwo fingers, for by this means a larger 
volume of sound is brought out, and slight dulness is 
more easily detected ; to use a stethoscope instead of 
the unassisted ear, in order to limit the area listened 
to ; and to manage so that the child’s mouth be 
open during auscultation, so as to hinder the trans- 
mission of sounds from the throat. In an infant 
the back is best examined by placing the child on 
the nurse’s left shoulder, with his left arm round 
her neck If the chin be now depressed by the 
nurse’s hand on the child’s head, the muscles of 
both shoulders are relaxed The front and sides of 
the chest can be examined as the infant lies on his 
back We must remember that the breath-sounds, 
especially that of inspiration, are of a more blowing 
quality in the child than they are in the adult ; and 
that there is naturally less resonance at the right 
base, on account of the proportionately greater size 
of the liver. 

At the end of the examination the mouth should 
be looked at for signs of aphthae or thrush , and 
the condition of the gums and naso-pharynx should 
be ascertained Lastly, the throat is to be inspected 
— depressing the tongue with the handle of a spoon 
If there be disorder of the digestive apparatus, such 
as sickness, constipation, or diarrhoea, it must not 
be forgotten to examine the discharges carefully 
The urine should not be overlooked 

Treatment — In all cases, especially if the 
patient be an infant, it is important to inquire into 
the hygienic and dietetic arrangements to which the 
child IS subjected Children, as a rule, respond 
well to treatment This may be explained partly 
by the large proportion of mere functional derange- 
ments in the illnesses to which they are subject, 
and partly by the state of constant change through 
which the body is passing, growth and develop- 
ment are active m organs, and the tendency is to 
repair The term ‘ treatment,* however, includes 
far more than the mere giving of physic A com- 
plete change in all the influences acting upon the 
patient — a reconstruction of the dietary, and a 
reformation in the hygienic arrangements, especially 
with regard to air, light, and clothing — will often 
prove of immense service, and be of far more value 
than actual drug-giving in furthenng the recovery 
of the child 

In the treatment of acute illness we must remem- 
ber that young children cannot bear lowenng mea- 
sures , but we must not therefore rush to the oppo- 
site extreme, for unless suffering from temporary 
exhaustion, they are far from being benefited by 

rofuse stimulation. In the beginning of acute in- 
^ ammatory diseases stimulants are injurious. Even 
in chronic ailments, such as nckets, where a certain 
amount of alcohol is often of service, wine should 
be given with caution, and its eflects upon the diges- 
tion carefully watched ; it can only be given with 
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advantage so long as it improves the appetite, and 
increases the digestive power 

With regard to medicines little need be said in 
this place. It may be remarked that, on account 
of the tendency to acid dyspepsia in all children, 
alkalis are of especial service ; and that they should 
be always combined with an aromatic, on account 
of the value of the latter in stimulating the alimen- 
tary mucous membrane, and relieving the flatulence 
and other painful consequences of indigestion It 
is important also to remember that children are 
wonderfully tolerant of certain drugs, while they 
bear others very badly £elIadonna may be given 
to infants and children in comparatively large ^ses 
They are also more tolerant of arsenic than their 
elders To the action of opium, however, they are 
excessively susceptible, and the drug should be 
given—to infants especially — with extreme caution. 

Eustace Smifh. 

INFANTS, Feeding of. — See Diet; and 
Atrophy. 

INFARCT {tn/arctOf I cram in) — An infarct is 
a firm wedge-shaped patch of tissue, found in certain 
organs as the effect of arterial embolism, or a marked 
diminution (more than 75 per cent ) of the pressure 
in the supplying artery See Embolism 

INFECTION — Before the nature of infective 
processes was understood and when, owing to the 
difference m the length of incubation-penods and 
the different results of infection, there appeared to 
be some difference in the method of transmission 
of infective disease from patient to patient, it was 
natural that an attempt should be made to distin- 
guish between those diseases in which there was 
direct transmission from patient to patient and those 
in which the transmission was indirect Again, 
direct transmission was supposed to be either by 
direct contact, in which case the disease was spoken 
of as being ‘ contagious,’ or through the atmosphere, 
when It was said to be ‘ infectious ’ But since it is 
now known that, m all infective diseases, there is 
an infective element which can multiply, sometimes 
outside the body, and usually inside, it is better to 
include all these diseases m one great group in 
which the mcUertes morbt can be transmitted by 
‘ contagion,’ the principal factor being the multi- 
plying mcUeries morbt which, transmitted, directly 
or indirectly, from patient to patient and finding 
suitable conditions for its development, is capable 
of growing and of setting up a specific infective 
disease It must be insisted on at the outset that 
although most of the infective diseases are transmis- 
sible from one individual to another — and this group 
is gradually absorbing all the infective diseases-— 
there are a few which up to the present have not 
been demonstrated as being transmissible, or as 
being transmissible only through an intermediate 
host. For example, malana and rela^ng fever 
are sometimes said to be non-transmissible. That 
they do not pass directly from patient to patient 
may be readily enough accepted, but it is now re- 
cognised m the case of malana, and it is possible 
that a similar statement holds good also of relapsing 
fever, that on the parasite being introduced into the 
blood directly from individual to individual, or being 
first taken by the mosquito mto its digestive cavi^, 
and later, after certam developmental changes, 
being injected through the proboscis mto the blood 
of the human subject, the disease is again induced; 
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thus is furnished an instance of a supposed non- 
transmissible disease affording an example of a 
typically transmissible one. 

In the article ‘l^cteria* it is stated that the 
infective agent in disease is almost invariably a 
lowly developed micro-organism, a vegetable or an 
animal blood -parasite. For the present we may 
leave out of account the larger animal parasites, 
which, however, in so far as they multiply and give 
rise to certain lesions, may be looked upon as infec- 
tive agents. Some of these disease-producing bac- 
teria grow readily outside the body, flourish at a 
temperature considerably below that of the human 
blood, subsist on nutrient media outside the body, 
and retain their vitality under conditions varying in 
some cases widely from those met with in the 
animal oiganism. Such bacteria, after making 
their way from the patient, may remain alive for 
considerable periods lying in wait ready to invade 
another patient and so set up an attack of the 
disease with which they are causally associated. 
On the other hand certain disease-producing or- 
ganisms are endowed merely with the power of exist- 
ing and multiplying in the fluids and tissues of the 
living body. They can scarcely exist at any other 
tlmn the blood-temperature, and may be so con- 
stituted that they are either unable to obtain nutri- 
ment from dead tissues, or are rapidly killed off by 
other organisms with which they have to compete. 
Here the materUs morbi must be passed on directly 
from patient to patient if it is to remain alive and 
active. Once this process is set a-going the infec- 
tive organism appears to become more and more 
distinctly parasitic, and so more and more capable 
of invading the higher organism, of multiplying 
therein, and of setting up the special fermentative 
and disepe-producing processes with which they 
are associated. An organism that can live outside 
the body may of course give rise to a transmissible 
disea^ either directly or indirectly, the materies 
morbi remaining outside — sometimes for very con- 
siderable periods — but where this disease-producing 
organism is strictly parasitic and cannot live outside 
the body, indirect transmissibility, though not un- 
known, is comparatively rare. The more sapro- 
phytic a ^sease-producing organism is. that is, the 
more it is able to live outside the body, the more 
important becomes indirect transmission ; while in 
the case of the strictly parasitic organisms, indirect 
transmissibility plays a comparatively unimportant 
part. The facidtative saprophytes {those bacteria 
that can live outside the body) which produce disease 
vary enormously as regards resistance to external 
agencies, a variation that may be noticed even in 
organisms of the same species. For example, the 
Bacillus anthracis, when placed under specially 
favourable conditions, multiplies very rapidly. 
When inoculated into the tissues of an animal and 
thence into the blood, it undergoes rapid multipli- 
cation by a process of fission, and in a very short 
time invades the whole of the fluids of the body. 
It will be found, however, that in this stage the 
bacillus is very easily killed. If a drop of the blood 
of the affected animal be transferred to another 
animal, the disease is reproduced with great cer- 
tainty and rapidity. If, however, the animal af^ter 
It succumbs be buried at once, these bacteria die 
out and are no longer a source of danger, since 
the bacteria kept within the body do not develop 
spores and are comparatively easily killed. I^ 
however, the blood from an animd affected wiA 


anthrax be allowed to escape and come in contact 
with the air, especially on a porous surface kept 
fairly moist, as on the surface of damp ground, the 
contained bacilli rapidly undergo such change that 
it is with the utmost difficulty they are destroyed, 
for resisting spores are formed which may be dried, 
heated, and even treated with certain antiseptics 
with impunity, and still remain alive, ready to 
develop into active bacilli as soon as the conditions 
for their growth again become favourable. They 
are not killed when they are buried, and, for long 
periods, remain capable of setting up an infection. 
In the one case the transmissibility must be direct, 
in the other case it must necessarily be indirect. 
The old term of ‘ contagion ’ then may be discarded 
with advantage. 

One of the essential features of an infective agent 
is that it must be capable of multiplication in the 
fluids and tissues of the animal body, and the more 
this property is developed, the more dangerous be- 
comes the organism as an infective a^ent. It is 
evident that in infection we are dealing with a 
process of insemination, but all the seed that is 
sown does not necessarily bear fruit ; several factors 
must be favourable before a disease can be set up 
even by a disease-producing organism. Among 
these factors may be considered the following : — The 
number of organisms introduced. It has been 
found, for example, that a certain number of even 
virulent anthrax-bacilli may be introduced directly 
into the circulation of an animal without setting up 
any specific infective disease, the bactericidal power 
of healthy blood appearing to be quite sufficient to 
destroy a small number of bacteria, with the result 
that no infection takes place. The virulence of the 
organism also plays a part in determining this 
infection ; a much smaller number of a virulent 
organism being sufficient to bring about what only a 
much larger number of less virulent organisms can 
achieve. In the case of the poison -producing 
organisms, such as the bacilli of tetanus and diph- 
theria, the poison plays a most important part in 
determining whether infection takes place or not. 
The micro-organisms introduced alone may be able 
to make no headway in the tissues ; they are unable 
to multiply, and are readily destroyed, and no in- 
fective process results. If, however, along with 
the micro-organisms a certain amount of their 
specific toxin be introduced, the tissues or the 
fluids of the body with their bactericidal powers 
may be so reduced or interfered with that they 
are unable to repel the invasion of the bacteria, 
and an infective process is set up. Impaired tissue- 
vitality^ brought about through whatever agency 
— want of nutrition, impaired excretion, impaired 
vitality of any kind through mechanical injury, cold, 
heat, toxins, or chemical irritants, whether general 
or local — is also of importance as predisposing to 
infective diseases from the fact that fewer and less 
virulent organisms can make good their position in 
the tissues under these conditions than when the 
vitality of the tissues is unimpaired {see Bacteria, 
p. 133). In this connection must be considered the 
effect of the invasion of the tissues by two or more 
organisms. Mixed infections are in most instances 
far more serious in their results than are simple 
infections, and a disease, which under ordinary 
circumstances might run a comparatively mild 
course, may in the presence of the effects of a 
superadded organism become most dangerous. F or 
example, in * pre-antitoxin days ’ it was recognised 
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that if diphtheria was superadded to a case of scarlet 
fever, of however mild a type, it very frequently 
ended fatally, the mortality among such cases being 
very high indeed. That this was due, in great 
measure, to the mixed infection is evident from the 
fact that the mortality among such cases was very 
much higher than the mortality among cases either 
of simple scarlet fever or of diphtheria in the same 
epidemic. We have further evidence of the impor- 
tance of this cumulative action in the success of 
the treatment of such cases with antitoxic serum, m 
which the diphthena-factor is practically eliminated, 
the anti- toxin neutralising the diphthena-toxin. 
As such cases come under observation at an early 
period, the treatment can be thoroughly carried out, 
and the mortality falls to a fraction of what it was 
in the ‘ pre-antitoxin penod ’ This is not an iso- 
lated instance When the Streptococcus erysipelatis 
of a comparatively mild type is inoculated along 
with the Bacillus prodigiosus, which by itself is 
almost innocuous, a most virulent type of erysipelas 
may be induced , again, it is a matter of common 
observation that the Bacillus tetani, when reinforced 
by certain innocuous chemical substances or by 
certain non-pathogenetic organisms, may set up a 
most virulent form of tetanus 

Of other predispositions to infection may be 
mentioned inflammatory conditions which appear 
to act m a very interesting fashion During an 
epidemic of cholera, only those patients contract 
the disease who first suffer from some slight dis- 
turbance of the alimentary tract ; even when the 
cholera-bacilli are present in the lower part of the 
alimentary canal, there may be no attack of cholera 
unless some inflammation with its accompanying 
serous exudation be set up Hueppe and Wood 
have pointed out that, for the production of con- 
siderable quantities of the cholera-poison, the 
bacillus requires a certain proportion of what may 
be termed crude albuminous material This may 
be supplied in the form of egg-albumen or in the 
serous constituents of the blood How does this 
bear on cholera ? The cholera-bacillus in the ali- 
mentary canal may remain latent, as it were, for a 
considerable period, producing a comparatively 
small amount of poison , it has been so weakened 
by its passage through the stomach, and the medium 
on which It can grow is so little favourable, that 
the toxin is formed in insufficient quantities to do 
the patient much harm When, however, from any 
cause there is irritation of the gastro-mtestinal tract, 
interference with the secretion of acid by the 
stomach, or the pounng out of serous fluid as the 
result of an inflammatory process, the conditions 
immediately favour the production of toxin, and an 
attack of cholera is the result There is good 
reason to assume that in the case both of the 
typhoid-bacillus and of the cholera-bacillus, the 
more virulent it is the more nearly it approaches 
the obligate parasitic condition, i.e although it 
grows readily and produces a large quantity of 
poison within the body, it is much more easily 
killed outside the body , while, on the other hand, 
the more saprophytic in character it becomes, that 
is, the more it resists external influences and the 
more it becomes modified so that it can lead an 
existence outside the body, the less virulent are its 
characters as a parasite and an infective agent. 
The diphthena-bacillus also may remain inactive 
for very considerable periods in the healthy throat ; 
it IS only when, as the result of inflammation, there 
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is an exudation of serous fluid that it is capable of 
multiplying rapidly, of producing large quantities 
of toxin from the crude albumen, and so of settmjg 
up a characteristic diphthenal infection and intoxi- 
cation. 

This question of predisposition to infection crops 
up in connection with almost every one of the in- 
fective diseases The tissue-parasites, such as the 
bacilli of tuberculosis and leprosy, and the strepto- 
cocci and staphylococci appear to be controlled by 
the tissues, the general nutntion rather than any 
special tissue-insusceptibility apparently being the 
most important factor. In the case of the exanthe- 
mata, however, this general nutntion, though, no 
doubt, playing a part, is comparatively unimportant 
as compared with special immunity or special pre- 
disposition See Immunity. 

It must be borne in mind that even after bacteria 
— taking them as an example — have gained a foot- 
ing in the tissues, a considerable period may ensue 
before they have multiplied sufficiently and have 
produced their toxin in sufficient quantities to pro- 
duce any local or constitutional effects in the 
patient {see Incubation). It must be remembered 
that disease-producing organisms within certain 
limits always breed true, though they may vary 
greatly in virulence, in powers of growth, and in 
power of producing toxins , on the other hand, they 
may give rise to somewhat different results accord- 
ing to the tissues in which they grow and the paths 
by which they enter the body As an example of 
this may be taken the different forms of tuberculosis, 
all of them produced by the tubercle-bacillus, but 
varying enormously in their course and results In 
one patient the tu^rcle- bacillus by its presence may 
give rise to the formation, first, of comparatively 
normal granulation-tissue, this gradually developing 
into fibrous tissue, as in chronic fibroid phthisis ; 
the bacilli in this instance appeanng to invade the 
tissues by the lymphatics. In another case bacilli m 
exactly the same position may give nse to granula- 
tion-tissue much more rapid and luxuriant in its 
growth, ultimately undergoing caseous degenera- 
tion. Again, the tubercular processes resulting from 
the invasion of an epithelial surface, as in tubercular 
catarrhal pneumonia, may be essentially different, 
as regards naked-eye appearances, from chronic 
fibroid tuberculosis , and when the tubercle-bacilli 
make their way into the blood -vascular system, 
miliary tubercles scattered through the whole of the 
organs of the body — tubercles, which at first sight 
appear to have little in common with the large 
caseous tubercular masses found in the lung, liver, 
or lymphatic glands — result In certain forms of 
infection the multiplication of the materies rnorbi 
takes place not so much in the tissues as in certain 
cavities, ducts, or channels, or in superficial wounds. 
It IS only when the bacteria in these positions can 
produce toxins that they can play any important part 
as infective agents. Indeed it would perhaps be 
better to speak of them as toxm-producmg agents. 
This has already been referred to m connection with 
cholera and diphtheria, and the same statements are 
true of the tetanus-bacillus. The diphthena-bacillus 
may, m very severe cases, make its way from the 
lesion of the throat into distant parts of the body, but 
in the case of cholera the bacillus appears up to the 
time of death of the patient to remain in or near the 
alimentary tract or, m the case of tetanus, in the 
superficial wound. 

Even disease-producing organisms may, as we 
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have seen in the case of the cholera-bacillus, lead a 
saprophytic existence in the cavities of the body. 
The pneumococcus is often found in the secretions 
of the buccal and respiratory mucous membranes of 
patients who are suffering from none of the toxic or 
infective effects usually associated with this organism 
as a parasite, while it is well known that certain of 
Ae pus-producing organisms are regularly present 
in the tonsils and in the appendages of the skin. 

The aliinentary canal being a cavity in commu- 
nication with the outer world may contain in one or 
other of its divisions almost any organisms usually 
found outside the body. They may remain simply 
as saprophytic organisms, though, by the aid of their 
toxins, or through the weakening of the protective 
epithelium, they may gradually make their way into 
the tissues, there becoming parasitic and infective in 
the true sense of the word ; in this they are invariably 
aided by the pouring out of serous fluids in which 
they become more and more parasitic and are enabled 
to produce their specific poisons. 

Infection, therefore, may commence with in- 
toxication, and it also results in intoxication. An 
infection may be local, in which case, as in tetanus 
and diphtheria, we have the infective agent multi- 
plying at the point of invasion of the organism and 
sending out toxins to various parts of the body, 
giving rise to special changes in the central nerve- 
cells as in tetanus, or in the muscles and nerves as in 
diphtheria ; while in both cases the poison, if pre- 
sent in large quantities, may act directly upon the 
secretory cells of the liver, kidney, &c. In other 
cases the infective agent spreads along the lym- 
phatics as in erysipelas, the streptococcus found in 
thU disease gradually passing from point to point, 
being rapidly destroyed, however, by the tissues 
which react to the stimulation set up by the ad- 
vancing micro-organism. Or, again, the infective 
material may be carried to distant parts of the body 
by the blood- or lymph-streams as in abscess-forma- 
tion, the infective agent becoming impacted in a 
capillary, and setting up a metastatic abscess. 

As the local results of infection we may have 
inflammation, as seen in the dilatation of the blood- 
vessels, the accumulation of leucocytes, and prolife- 
ration of the connective-tissue cells, or, if the process 
be more acute, fibrinous exudation or death of the 
tissue resulting from the action of the poisonous sub- 
stances plus the altered circulatory and mechanical 
conditions ; in abscess-formation peptonising enzymes 
aid materially in bringing about the destruction of 
the tissues. 

In addition to these special changes are certain 
general changes, some already mentioned, which 
result from the action of bacterial poisons, and 
appear to be due to the action of some substance, 
common to bacteria, described by Buchner, Cen- 
tanni, and others as a protein, and found, for 
example, in pyogenic bacteria, and in the bacilli of 
anthrax, typhoid fever, and tetanus. When injected 
it is caf^ble of setting up fever, diarrhoea, 
leucoc3rtosis, and nutritive, respiratory, and vascular 
changes. These general changes then are induced 
by a non-specific bacterial substance similar in 
certain respects to those initiating local changes. 

An infective disease may be endemic, in which 
case it may be taken for granted that the infective 
organism is distinctly saprophytic. In such cases 
the conditions must be exceedingly favourable to 
the ctmtinued existence of the bacillus outside the 
human or animal body ; but in most instances it 


appears to be essential that there should be a host 
to whom, now and again, the parasite may resort 
in order that it may retain its parasitic habit. 
There cannot, of course, be any evidence to show 
that there ^ is any persistence of a disease -producing 
organism in a purely saprophytic form, without its 
coming at some time or other to inhabit a higher 
animal organism. 

In the case of epidemics it may be assumed that 
transmissibility is practically direct from individual 
to individual, especially where no special predis- 
position appears to be necessary. Epidemics may 
result from the rapid distribution of the materies 
morbi from a centre in which it is endemic. This 
is especially the case in water-borne diseases and 
when, through starvation or fatigue, large bodies of 
people, as in times of warfare, are peculiarly sus- 
ceptible to infection ; or, finally, there may be 
epidemics of diseases from cases of which the virus 
is readily transmitted indirectly, especially where 
hygienic and nutritive conditions are bad, as in an 
outbreak of plague. 

In order to deal efficiently with disease a know- 
ledge of the method of infection and the nature of 
the disease-producing organism must be obtained at 
the very outset. In glanders, tuberculosis, diph- 
theria, plague, and the pyogenic affections, as well 
possibly as measles, variola, scarlatina, and leprosy, 
the exciting organisms can probably live for a time 
outside the body, that is, they may be saprophytic 
organisms. Here then it is necessary to prevent 
not only direct infection, but also the possibility of 
these organisms returning to their saprophytic exis- 
tence. In the case of small-pox and scarlet fever, 
this can be fairly readily carried out, as in these 
direct transmission plays a much more important 
part than indirect. If the patients are kept isolated 
during the period when the infective organisms are 
given off, and if disinfection is carefully carried out, 
there is little danger of the infective agent being 
passed on to other patients. In tuberculosis, 
diphtheria, plague, and, to a less degree, glanders, 
something more than mere isolation is necessary. 
Building up of the tissues, air, light, and improve- 
ment of the general hygienic conditions, all play a 
great part in preventing infection ; and this is spe- 
cially the case in diseases in which predisposition 
is an important factor. 

Those diseases which result from the invasion of 
such facultative parasites as the bacilli of typhoid 
fever, cholera, anthrax, &c., are not to be stamped 
out by isolation merely. The supply of the infective 
agent must be cut off, and this must be done while 
the organism can be readily destroyed, that is, 
immediately it comes from the patient. But, beyond 
this, the primary or common source of infection 
should be found, and measures taken to eradi- 
cate it. 

As regards those fermentation-processes set up in 
the alimentary canal — say, by saprophytic organisms 
which have the power of producing irritant or toxic 
substances, but which have no power of invading 
the tissues — little need here be said, except to point 
out that under certain conditions these may prepare 
the ground for the action of such disease-producing 
germs as the cholera- or typhoid-bacillus. 

It has been proved experimentally that the chan- 
nels by which the infective agents enter the svstem 
vary very considerably in different cases, ana that 
an organism which mbaled might give rise to a very 
severe attack of a disease woiud, as in the case of 
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small-pox, when introduced subcutaneously set up 
a comparatively mild attack. There are numerous 
similar infective agents. For example, the bacillus 
of Quarter-111, when injected into the subcutaneous 
tissue, gives nse to an attack of the disease, while, 
injected into the blood-vessels, it produces little or 
no eflfect Further, a much larger dose of Bacillus 
pyocyaneus can be given subcutaneously than either 
intra-peritoneally or intra-venously The typhoid- 
bacillus, on the other hand, is better borne when 
injected intra-venously than mtra-pentoneally, while 
an animal will bear an intra- peritoneal injection of 
a larger quantity of the diphthena-bacillus than it 
will bear subcutaneously. 

As regards the protective action of the gastric 
juice, It may be mentioned that the acid contained 
therein affords very efficient protection against the 
invasion of the lower regions of the alimentary tract 
by the tubercle-bacillus or the cholera-bacillus. 
Tuberculosis of the intestinal tract, where the gastric 
secretion remains normal, appears to be almost un- 
known , while Koch found that it was necessary to 
neutralise this acid in the stomach of the guinea-pig 
before there was any possibility of the cholera- 
bacillus passing through the stomach into the intes- 
tinal canal Even when it passed this portal, it met 
another of the protective agencies, the peristaltic 
action of the intestine, which, keeping the contents 
of the intestine with the contained cholera bacilli 
constantly in motion, prevented the development of 
the toxins, with the result that no cholera was pro- 
duced There was no multiplication of the cholera- 
bacillus unless this movement was paralysed by the 
exhibition of morphine. 

German Sims Woodhead. 

INFILTRATION (?«, into, and I strain 
through felt) — See Degeneration ; and Con- 
CREIIONS 

INFLAMMATION {tnflammoy I set on fire) — 
Synon Fr hijiammalion , Ger Entzundung 

Definiiion — Very numerous definitions have 
been given of inflammation The most generally 
received has been that attributed to Celsus, which 
gives the four marks of inflammation as rubor ^ tumor y 
calory dolor , but this appears to have been really 
due to Erasistratus, who, according to Galen, first 
gave precision to the conception of simple burning, 
as understood by the older Greek physicians, and 
applied the name (previously synonymous 

with <pK6y(i><Tis) to a swelling, which had also the 
characters of heat, pain, throbbing, and resistance 
The definition was thus based upon the notion of 
swelhngy and would hardly have taken this particular 
form had it been derived from superficial inflamma- 
tions. Although the four * cardinal ’ signs may still 
be recognised in what we call inflammation, this 
definition is now inadequate. Many attempts have 
been made to arrive at one which shall be more 
complete ; and at the present day very various defi- 
nitions are given by different patnologists. 

The most popular definition is based upon the 
cause, VIZ. that inflammation is a senes of changes 
produced in a part by injury which may be me- 
chanical, physical, chemical, or due to living 
organisms; provided the damage produced does 
not entirelp^ destroy the vitality of the prt This 
IS a definition, of the cause rather than of the 
process, and is logically defective sinee it ex- 
cludes certain consequences of injury such as 
hsemorrhage and the results of simple section of 
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vessels, nerves, &c. Some (as Adam!) limit the 
definition to the * local attempt at repair of injury,' 
which others object to as involvii^ the teleolo^cal 
idea of purpose or intention. Others would in- 
clude only injunes produced by micro-organisms 
which are the chief causes of the diseases called in- 
flammations in the human body Some exclude 
the process of repair from inflammation proper; 
others (as Ziegler) would define the process as local 
Hssue-^generahon produced by injury, combined 
with exudation and followed sooner or later by re* 
generation It would be really more correct to 
speak of inflammations than of inflammation : since 
the changes produced by different specific mjunes 
differ so much that it is difficult to define any one 
form which can be c.alled simple inflammation. In the 
face of these conflicting definitions, Thoma (with 
whom the present writer agrees) has proposed to drop 
the term ‘ inflammation ' altogether, as involving 
merely a traditional conception, and to speak only 
of injury and the reaction produced by it ; the 
process of repair being considered separately As, 
however, the term * inflammation ' is certainly likely 
to be still used, it cannot be at once dropped, but 
we may understand that it means nothing more than 
certain consequences of injury These consequences 
appear to be (i) damage of cells or tissues; (2) a 
defensive reaction on the part of the organism which 
has the effect of removing the injunous agent, or of 
neutralising wholly or completdy its effects ; and 
(3) the process of repair which may or may not be 
regarded as actually a part of the same process 
These three factors will have to be considered sepa- 
rately 

I Damage or injury — Admitting that an injury 
of some kind is always the starting-point of the 
processes called inflammation, we must regard the 
other changes as secondary to this In all animals 
with a complete blood-circulation, injury to any 
vascular part sets up disturbances of the nervous 
and vascular mechanism, resulting in hypersemia, 
which in slight injuries may be the only visible 
effect In severer injunes they always accompany 
the other changes, and hence are an integral part of 
the process Bearing this in mind, a gradation may 
be traced in the effects of injury A very slight 
injury to the skin, for instance, by fnction, heat, or 
a chemical irritant, produces transitory hyperaemia ; 
a more severe or more lasting injury sets up inflam- 
mation (blister or eczema) , one still more intense, 
necrosis or sloughing The same gradation may be 
seen in the after-effects of cold, which, according 
to its duration or intensity, may lead to mere heat 
and throbbing, or to inflammation (chilblains or 
mild frostbite), or to actual gangrene. Even in 
apparently spontaneous inflammations a cause of 
injury may always be traced, such, for instance, as 
a divisible virus, or the presence of niicro-orgamsms 
and their products Again, disturbances of circu- 
lation and innervation, as in the secondary anflam- 
mations of circulatory and nervoipi diseases, or % 
mere lowered state of nutrition, as in vanous chronic 
cachexias, are regarded as causes of inflammation ; 
but in such cases there is generally a combination 
of injuries, the presence of some noxiOus substance 
coinciding with nervous, vascular, or nutntional 
disturbance Frequently it appears that the lowered 
state of nutnUon thus induced permits micro- 
organisms to exert their pathogenic effects, which 
the resistance of healthy tissues would otherwise 
inhibit. 
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Damage of cells or tissues shows various degrees 
up to and including total necrosis. In cells the 
chief signs are cloudiness, or cloudy swelling of the 
protoplasm ; and indistinctness of the nuclei which 
are imperfectly coloured by staining reagents. 

Fibres of connective-tissue swell up and lose their 
elasticity ; muscle-fibres lose their striation and the 
nuclei become indistinct ; nerve-fibres pass into 
fatty degeneration. These changes were called by 
Virchow * parenchymatous inflammation,* but are 
not now regarded as constituting inflammation 
unless accompanied by other changes. 

2. The defensive reaction includes (at least in the 
higher animals) hypersemia and exudation. The 
exudate not only acts mechanically, but by its 
chemical constituents has an inhibitory action on 
micro-organisms ; and it also assists nutrition in the 
process of repair. Some, with Metschnikoff, attri- 
bute a special defensive function to certain leuco- 
cytes. The new formation of connective tissue is 
also a defensive reaction, forming a barrier against 
the penetration of foreign substances into the orga- 
nism, or surrounding them so as to render them 
inert. 

3. The process of repair consists in the new 
formation of tissue-elements to replace those de- 
stroyed. It is seen in epithelial, muscular, and 
nervous elements, but most conspicuously in con- 
nective-tissue. The newly formed connective-tissue 
not only constitutes a defensive barrier, but replaces 
other tissues which have less power of repair, thus 
forming a scar. 

Since animals are so constructed that injuries 
short of death always call forth some attempt at 
repair, we find that along with damage there is 
always some sign of restoration. The combination 
of these two factors constitutes inflammation, dis- 
tinguishing it from necrosis on the one hand, and 
simple hyperplasia on the other. Accordingly a 
part of the inflammatory process may be regarded 
as conservative, tending to compensate the dis- 
turbance produced by injury. Hence inflammation 
often accompanies repair, but can hardly be con- 
sidered as a necessary part of the latter process. 
The truth appears to be that in ‘ clean ’ or aseptic 
wounds, however extensive, there is little damage 
to the tissues. Damage is caused by the secondary 
injuries resulting from the entrance of bacteria or 
irritating substances, and when this occurs there is 
inflammation. In this case the delayed healing 
which follows cannot be attributed to the original 
'injury, nor, stridtly speaking, to inflammation, but 
to the secondary complications which produce the 
inflammation, and which this process actually tends 
to compensate and remove. 

These secondary processes may be seen in opera- 
tion simultaneously in any inflamed — that is injured 
—part ; but the damage to the tissue is evidently the 
primary change, which calls forth the other pro- 
cesses.# In studying the effects of injury in their 
simplest form, tlmt is, in the lower animals without 
a blood-circulation, it is evidently right to begin 
with the tissue-changes; but since in the higher 
animals the vascular changes are indissolubly asso- 
ciated with these, and are the most conspicuous, it 
will be more convenient to begin with them. We 
shall, therefore, consider separately : (i) the vascu- 
lar processes— hypersemia and exudation; (2) the 
changes in the tissues. 

I. Direct Observation of the Vascular 
Processes in Inflammation.— W hen the mesen- 


tery or tongue of a frog is drawn out and placed 
under the microscope, 3 ie contact of the air soon 
determines inflammation. The earliest change 
seen in the vessels of a part thus exposed is dilata- 
tion, first of the arteries, then of the veins, the 
capillaries being little affected. The dilatation ot 
the vessels is accompanied at first by acceleration 
of the blood-stream, most noticeable in the arteries ; 
but the acceleration does not last more than half an 
hour or an hour, and it then gives place to retarda- 
tion, which continues as long as the inflammation 
lasts. The ‘primary acceleration* is, however, 
sometimes absent or too short in its duration to be 
noticeable. So far, the process is doubtless the 
same as in active hyperaemia produced by local 
irritation. Whether the first dilatation is due to 
direct paralysis of the muscular walls of the arteries, 
or to a reflex action passing through the spinal 
cord, or to an inhibitory action passing through 
nerve-ganglia in the arterial walls, is uncertain. 
There is, however, no necessary connection with 
the spinal cord, since dilatation may take place 
when the part is disconnected from the great nerve- 
centres. 

From this point begin the phenomena peculiar 
to inflammation. The dilatation of arteries may go 
on increasing for ten or twelve hours, till they have 
twice their original diameter, and pulsation be- 
comes very prominent in them. The capillaries 
look as if gorged with corpuscles, forming a quasi- 
solid mass. The blood-current in all the vessels 
becomes slower and slower, till it is almost stagnant. 
This condition has been called stasis \ but it is 
better to reserve this name for an absolute stagna- 
tion, which is no necessary part of inflammation, 
but is produced in experimental inflammations by 
local causes, chiefly, probably, by drying up of the 
tissues. In true inflammation the amount of blood 
passing through the partis always greatly increased, 
as may be seen by the fuller current in the veins 
leading from it. At the same time certain pecu- 
liarities are observed in the behaviour of the red 
corpuscles and leucocytes in the veins. In ordinary 
conditions of the circulation, the central part only 
of the vein (as of the artery) is occupied by the cor- 
puscles, which move on mingled together. But 
during retardation the corpuscles, especially the 
leucocytes, spread over the marginal portion of the 
vein usually free from them, and the leucocytes 
begin to drag along the walls of the vein, as if 
adherent, till at length they form a layer lining the 
wall of the vessel, while the red corpuscles are 
carried on by the current. In the capillaries, this 
marginal layer is never perfectly established, though 
leucocytes may be seen momentarily adhering to, 
or moving slowly along, the walls. In the arteries, 
no such process is observed, except (according to 
Cohnheim) for a moment during the diastole of the 
pulse. This marginal position of corpuscles is a 
purely physical phenomenon, depending upon re- 
tarded motion. It has even been imitated experi- 
mentally in the case of particles moving in a fluid 
where the particles have a lower specific gravity 
than the fluid (Hamilton). When this marginal 
position of leucocytes is established, begins the pro- 
cess which, observed long ago by Waller, and less 
clearly though earlier by William Addison, was re- 
observed and brought into notice. by Cohnheim. 
In the words of the last-named observer : ‘ On the 
outer contour of the wall of a vessel, usually a vein, 
in which the marginal layer of leucocytes is well 
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developed, sometimes first in a capillary, is seen a 
small projection which enlarges in length and 
breadth, and becomes a roundish colourless lump. 
This again enlarges, puts out new pointed projec- 
tions, and gradually withdraws itself from the wall 
of the vessel, till it is attached to it only by a long 
narrow stem. Finally this attachment also is 
broken, and we see a colourless contractile body 
with one long process and several shorter, with one 
or several nuclei — in fact, a leucocyte * The same 
process is going on meanwhile at other points of the 
veins and capillaries, till at length, either quickly or 
slowly, the outer surface of all the visible veins be- 
comes covered with several rows of leucocytes, while 
their intenor shows the same appearance as before. 
That the leucocytes seen outside were formerly in- 
side the veins, having simply passed through the 
walls, admits of no reasonable doubt, though it is 
often difficult for the eye to seize the precise moment 
of passage In the arteries nothing of the kind is 
seen In the capillaries the emigration of leucocytes 
IS very evident, and accompanied by the passage of 
red corpuscles also through the w^ls, which does 
not take place m the veins proper. It is also clear 
that the passage of corpuscles takes place at the 
lines of junction of the cells constituting the capil- 
lary wall It has been shown that the blood- 
plaques or platelets emigrate from the vessels 
under the same circumstances 

Accompanying the extravasation of the blood- 
corpuscles there is always a copious exudation of 
fluid, which goes far beyond physiological limits 
The fluid also differs from the ordinary physiological 
transudation and more resembles blood-plasma 
Aided by this and by their own spontaneous move- 
ments, the leucocytes are carried far and wide into 
the tissues, till the whole field, that is, the whole 
mesentery, is so crowded with them that nothing 
else can be seen. The red corpuscles, on the other 
hand, remain more closely in the neighbourhood of 
the vessels When the exudation, carrying with it 
the cprpuscles, and containing, as it does, coagu- 
lable material, reaches a surface, it forms the layer of 
inflammatory lymph or ‘ false membrane,^ seen in 
inflammations of serous surfaces The tissue, at 
the same time, becomes more or less infiltrated 
with lymphoid corpuscles, producing the condition 
known as ‘ small-celled infiltration ’ 

Cause of retardation and cell-emigration , — The 
processes just described mark inflammation off 
sharply from simple hypergemia There is little 
doubt that the essential ffictor in their production is 
a change in the constitution of the vascular wall, 
though It is possible that this may be connected 
with a change in the tissues outside, especially with 
a loss of elasticity, which may be traced in all in- 
jured tissues— as may be seen, for instance, in the 
production of a ‘ wheal * by a blow on the skin. 
The same change, while it retards the passage of 
blood, makes the vascular wall permeable to the 
corpuscles, and favours exudation What the 
change is we cannot say, but it seems probable that 
It IS the same as that which the walls of vessels un- 
dergo when inadequately nourished. Two classes 
of experiments throw light on this point It has 
been found by Ryneck that fluids other than blood, 
such as milk, pass with greater difficulty than usual 
through the vessels of an irritated part ; and that 
Stagnation can be produced in the vessels of a frc^, 
which IS kept alive by the circulation of salt-solu- 
tion instead of blood in its vessels. Cohnheim has 


also shown that a state of the vascular walls similar 
to that which may be presumed to exist in inflam- 
mation may be produced by shutting off the blood 
from the vessels for a certain time. He put a 
ligature round the tongue of a frog, and observed 
the vessels after the ligature was cut. If the blood 
had been excluded for twelve to twenty-four hours 
only, the vessels on the return of the blood passed 
into a condition of simple hypersemia ; but if longer, 
stagnation, marginal position of leucocytes, and ex- 
travasation of corpuscles were observed, and these 
phenomena were more marked the longer the liga- 
ture had remained, provided it was not long enough 
entirely to destroy the vitality of the part. From 
these experiments we must conclude that the cause 
of the stagnation and its attendant phenomena is 
not in the blood or the cells, but in the walls of the 
vessels, and that the change m these is of the nature 
of degeneration 

2 Changes of the tissue-elements — 7>j- 
sue-changes in non-vascular parts — If the centre of 
a frog’s cornea be touched with a solution of chloride 
of zinc, the nearest corneal corpuscles are destroyed. 
No naked-eye change follows, but in three days 
karyokinetic changes may be observed m the sur- 
rounding corpuscles By this process repair is 
completed If, however, the anterior corneal 
lamina be destroyed, or if a considerable area of the 
cornea be damaged, the cornea becomes turbid from 
the presence of large numbers of migratory leuco- 
cjdes brought to the spot by the lymphatics Some 
of these migrated cells may, perhaps, assist m 
forming the repair-tissue 

Tissue changes in vascular parts — In the omen- 
tum of mammalia, changes occur during inflamma- 
tion in which unbiassed observation can see nothing 
else than cell-division, growth, and germination 
There is indeed reason to believe that such appear- 
ances are found normally, as evidence merely of 
growth, but the inflammatory changes are distin- 
guished from the normal by their greater rapidity 
and luxuriance In fibrous connective tissue similar 
processes have long been observed, and, since atten- 
tion was drawn to them by Virchow, have been 
regarded till lately as showing, in the clearest man- 
ner, that the fixed cells of the tissue germinate and 
produce new elements This * proliferation of con- 
nective tissue ’ is an obvious fact, but its importance 
IS chiefly, if not entirely, in relation to tissue-forma- 
tion, and not in the production of lymphoid or pus- 
cells, often ascribed to it. Around inflamed parts 
the connective tissue is often found infiltrated with 
lymphoid cells, the origin of which was formerly set 
down to proliferation, but which are chiefly leuco- 
cytes denved from the veins and capillaries of the 
inflamed part The possibility, however, of the 
production of some lymphoid cells by proliferation 
of the fixed elements cannot be denied. 

There is also reason to believe that the leucocytes 
emigrated from the vessels may further divide and 
‘ proliferate ' Strieker and Klein have both observed 
actual cell-dmsion take place under the microscope ; 
so that some of the new cells may be regarded as 
the descendants of emigrated corpuscles. We may 
then compare the small or lymphoid cells of inflamea 
parts to the population of a colony, where most are 
emigrants, or the descendants of emigrants, but 
some few trace their descent from the aboriginal 
inhabitants. 

Activity of the Corpuscles outside the FSww/y— 
JPhagocytosis , — The lymphoid corpuscles derived 
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from the blood-vessels show great activity and pro- 
bably discharge important functions after they have 
left the vessels. They certainly bear a part in the 
mechanism of defence. One evident function which 
they perform is that of absorbing and removing in- 
jurious foreign particles from the seat of inflamraa- 
tion. Molecules of fat and pigment, and fragments 
of dead cells and tissues are taken up by them. 
When charged with fatty molecules they are the 
granular corpuscles once considered a special sign 
of inflammation. They also absorb bacteria, both 
dead and living. According to Metschnikoff there 
is a perpetual combat between the cells and 'the 
bacteria, and the name ‘ Phagocytes * has been 
given to those which have this power of absorption 
and destruction; the whole process being called 
‘ Phagocytosis.* See Phagocytosis, 

Chemiotaxis . — The movements of these cells have 
been shown to be remarkably influenced by chemical 
substances dissolved in the serum which surrounds 
them, as well as by solid particles. Finely powdered 
copper and mercury attract the migratory cells, 
while gold and silver are inactive; but the most 
powerfol attraction is exerted by chemical products 
derived from bacteria, or bacterial proteins. The 
protein from B. pyocyaneus, according to BUchner, 
acts even in a dilution of i in 3,000. Casein, gela- 
tin, and certain albuminates act in the same way. 
This attractive power is called chemiotaxis. 

On the other hand ammonia, urea, leucin, and other 
substances are found to repel the wandering cells, 
exerting a negative chemiotaxis. Some of these 
facts explain the attraction of migratory corpuscles 
to an injured — i.e. inflamed — part, and also the 
action of these corpuscles in antagonising the efiects 
of injury. 

The importance of the processes of phagocytosis 
and chemiotaxis is that they indicate a direct action 
of the cells — chiefly blood- and lymph- corpuscles, 
but also some mesoblastic tissue-cells— against the 
injuries which constitute inflammation. 

As it is chiefly bacteria and bacterial products 
which call forth these activities, wemayconclude that 
their function is chiefly in relation to these organisms. 
The utility of these processes appears to be as a 
means of defence against the invasion of bacteria, 
and against the resulting infection. See Imm unity. 

Changes in the tissue-elements , — These always 
show the combination of retrograde or degenerative 
with pro^essive or genninative changes, charac- 
teristic of inflammation, sometimes the one, some- 
times the other, predominating, according to the 
severity of the injury and the nature of the tissue. 

In connective tissue the retrograde changes con- 
sist in swellii^ and softening of the fibres, which 
may end in liquefaction, especially when there is 
suppuration. The progressive changes consist in 
proliferation and formation of new cells for the 
purpose of repair. Special histological methods 
generalljr permit us to distinguish these elements 
from migratory lymphoid corpuscles. Nuclear 
changes (karyokinesis) may often be traced in 
inflamed parts by proper methods, and are the 
most certain evidence of cell-proliferation, but are 
by no means peculiar to inflammation {seeC&LL), 
Tipue-r^air begins with the formation of so-called 
epithelioid cells or fibroblasts, which sometimes 
enlarge into giant-cells. The nuclei of these cells 
become the nuclei of the new tissue-elements, the 
fibres of which are probably formed by splitting up 
of the protoplasm of the cells. Outgrowths from 


the surrounding blood-vessels run into the new 
tissue and vascularise it. The whole process is 
thus one of continuous growth, quite independent 
of the migratory lymphoid cells, and of the hyper- 
aemia and exudation, except in so far that the latter 
help by affording a more abundant supply of nourish- 
ment. The relation of the lymphoid cells to repair 
is thus very obscure. * 

Muscular tissue becomes granplar and loses its 
striation under the influence of inflammation, and 
sometimes undergoes another peculiar form of 
degeneration. But at the same time the muscle- 
nuclei (unless the tissue be absolutely killed) >show 
signs of growth and proliferation, by which in - the 
end new fibres are produced and the tissue regene- 
rated. 

Nerve-fibres undergo rapid disintegration when 
inflamed ; but the nuclei preserve their vitality, and 
are capable of producing new nerve-tubes, as is 
seen after section of nerves. 

Ganglionic nervous tissue never shows any signs 
of regeneration after being inflamed, and is probably 
killed by comparatively slight and transient in- 
flammations, though this tissue is very rarely thus 
affected. 

Epithelium on mucous surfaces shows very cha- 
racteristic changes. A large number of elements 
die and are shed off, so that the desquamation of 
epithelium is far more rapid than under normal 
conditions. Many cells show excessive mucous 
transformation and — in chronic inflammations — 
much fatty degeneration. There is also a copious 
formation of new epithelial cells, produced, as in 
normal conditions, apparently from the basement 
membrane. 

Glandular epithelium^ when inflamed, shows the 
characteristic change called granular degeneration 
or cloudy swelling [see Degeneration), which has 
been also called parenchymatous inflammation, and 
is evidence of the simplest kind of injury to the 
cells. Severer injuries cause fatty degeneration and 
breaking down, as seen in various kinds of poison- 
ing. There is probably always a regeneration of 
gland -cells, but this is often traced with great 
difficulty. 

The above are the tissue -changes usually met 
with in ordinary inflammations. When the inflam- 
mation takes the form of suppuration^ destruction 
of tissue is far more complete, and repair is pre- 
vented, at least temporarily. 

Products and Results.— All inflammatory 
products result either from exudation or from new- 
growth. ^ The exudative products are serum, mucus, 
and fibrin, the latter of which, in combination 
with leucocytes, forms the so-called ‘ inflammatory 
lymph.’ New-growth takes place from the vessels in 
the form of vascular connective tissue, of which 
granulations are a special form. With regard to 
exudations, no clear line can be drawn, at any 
stage of the process, between serous and fibrinous 
exudation or inflammatory lymph. But the pro- 
duction of pus seems to require some special irritant 
or morbid factor. 

Exudations . — Serous and mucous exudations can 
only be regarded as products of inflammation when 
excessive. ^ The fluids formed in inflammations of 
serous cavities differ from those produced in passive 
exudations (or dropsies), in contiKning more fibrin 
and more albumen. But inflammatory exudations 
vary in this re^ct, and are sometimes scarcely to 
be distinguished from simple serous effusions. The 
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fluids poured out on serous surfaces in acute inflam> 
mation always coagulate, and even in chronic cases 
can often be shown to be capable of coagulation. 
On mucous surfaces, on the contrary, the exudation 
does not as a rule coap^ulate. That this is owing 
in some way to the action of the epithelium seems 
most probable, whether it is that filtration through 
epithelium alters the composition of the fluid, or 
whether the living epithelium prevents coagulation 
in the same way as the endothelium of the vessels 
revents coagulation of the circulating blood. When, 
owever, the epithelium is removed, a fibrinous 
layer may be produced on the exposed sub-mucous 
surface , and the same result seems to follow the ap- 
plication of very powerful irritants, as in croupws 
inflammations. Mucous exudations contain mucin, 
as well as serum -albumen, in variable proportions 
Fibrinous exudations, in coagulating, entangle 
whatever leucocytes may be either extruded with 
the exudation or present in the tissues. The pro- 
perties of the coa^lated mass differ according to 
the proportion of corpuscles These differences do 
not necessarily show any corresponding differences 
in the composition of the blood, but depend upon 
the facility with which the corpuscles leave the 
vessels, and probably on the state of nutntion of 
the latter The product called inflammatory lymph 
consists of coagulated fibrin entangling leucocytes, 
the two constituents being m varying proportions. 
The fibrin does not differ from that of blood-clot ; 
and may therefore be formed in the same wav by a 
reaction between the exuded constituents of olo^. 
But It IS not a constant product of inflammation, 
and hence has been thought to owe its production 
to local causes — that is, to reaction between the 
tissues and the exudation Thus fibrin is formed 
on serous surfaces where one of the fibnn-con- 
stituents is normally found, and in fibrous tissue 
where there are similar chemical constituents ; but, 
as stated above, not generally on inflamed mucous 
surfaces, or in epithelial structures But since it is 
possible that in these cases the exudation becomes 
altered by filtration through the tissues, there is no 
reason to doubt that fibrin, or both its chemical 
constituents, may be exuded from the vessels The 
inflammatory fibrin itself is never organised^ but 
often becomes replaced by a vascular connective 
tissue which grows into it, and causes its absorption 
This is the process formerly spoken of as ‘ organisa- 
tion of lymph ^ 

Pus — Pus IS inflammatory exudation in which 
the corpuscles greatly predominate, and the inter- 
mediate substance is liquid It is thus difEcult to 
draw a line between pus and some forms of inflam- 
matory lymph, but the former does not contain 
fibrin, nor does it coagulate spontaneously For 
the characters of pus and the exciting causes of 
suppuration reference may be made to the articles 
upon Abscess and Pyogenic Organisms. 

Granulation-Tiseue — When a port has been 
destrwed by inflammation, the lost tissue is re- 
placed by the preliminary formation of a peculiar 
structure, consisting of a highly vascular connec- 
tive-tissue framework, containing an excessive num- 
ber of leucocytes, and also epithelioid or formative 
cells, with occasional giant-cells. See Wounds, 
Healing of. 

Varieties. — The most striking differences be- 
tween different kinds of inflammation ale those 
depending upon the differences of tissues, and of 
the situations ip which it occurs. 


I. Catarrhal. — On mucoua membranes the exu- 
dation is mucous, does not coagulate, and contaios 
only detached epithelial cells, with scattered leuco- 
c^es ; the process tends to become chronic ; but 
the effect on the body as a whole is less marked 
than in other forms. The term catarrhal inflam- 
mation is with less propriety transferred to inflam- 
mations of the skin, the lung, and some glandular 
organs, in which desquamation of epithelial cells is 
a prominent feature. 

If catarrhal inflammation is very severe it be- 
comes purulent, and the exudation consists chiefly 
of pus, little or no mucus being produced* This 
purulent catarrh is especially characteristic of 
specific inflammations of the mucous surflices, such 
as virulent conjunctivitis or gonorrhoea. 

2 Croupous or fibrinous — Croupous inflamma- 
tion IS that form in which a coagulable exudation 
IS formed upon a mucous surface. In diphtheritic 
inflammation there is, besides a membranous exuda- 
tion, some necrosis of the mucous membrane In 
these forms the tendency is to acute, not chronic, 
disease , and the general symptoms are strongly 
marked. The name ‘croupous’ has also been 
transferred to certain inflammations of the lung 
(‘croupous pneumonia’) and of the kidney, but (in 
the latter case especially) with doubtful propnety. 

The fibrinous form may be regarded as the normal 
or usual form of inflammation of serous membranes 
and fibrous connective tissue 

On serous surfaces the lowest degree of inflamma- 
tion IS seen m a serous exudation, hardly to be dis- 
tinguished from simple dropsy; but there is no clear 
line between this and a coagulable exudation, or 
fibrinous inflammation. This too, if still more 
severe, may become purulent ; and, as we see in 
the pericardium or pleura, a purulent may succeed 
to a fibrinous inflammation. Finally, vascular 
connective tissue, forming adhesions, is generally 
produced. In areolar connective tissue, and in 
the interstitial tissue of various oi^ns, the same 
stages may be disUnguished, known as infiamma- 
tory oedema^ which occurs near a focus of acute 
inflammation ; inflammatory hardenings such as 
precedes the formation of an abscess ; and, 
finally, either abscess itself or purulent infiltration 
— the two forms of suppuration in connective 
tissue. 

3 Parenchymatous. — The name * parenchy- 
matous inflammation ’ has been given to the changes 
occurring in the special tissues of organs independent 
of their connective-tissue framework In contra- 
distinction to this, inflammation of the connective- 
tissue framework is termed interstitial tnflamma* 
tion 

4 . Phlegmonous. — Phlegmonous inflammation 15 
the same as acute interstitial irflammaium, ending 
in the formation of abscess. 

5 Indurative — Indurative inflammation is that 
in which new connective tissue is produced in the 
mtenor of organs. This is chronic interstitial m- 
flammation. 

6 Scrofulous. — Scrofulous inflammation has been 
desenbed as that type which occurs in cachectic per- 
sons, whose tissues are easilv injured and heal 
slowly. But there can be little doubt that $11 
scrofulous inflammations are really tubefeuUir- 
Strumous is a word better forgott«i, being synony- 
mous with scrofulous, and liAle to be misandtt- 
stood. 

7. Infective inflammations are those 

3B 
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produced by the passage into the blood of infective 
organisms, derived from some previously existing 
inflammation. Pysemia and inflammations asso- 
ciated with the puerperal state are instances. 

& Chronic . — Most inflammations have at first a 
typical course, reaching their acme and then de- 
clining. If the decline Is not followed by resolution 
they become chronic. Others, again, show from the 
first the character they all along maintain. Chronic 
inflammations are usually distinguished by the per- 
sistence of that condition of the vessels which per- 
mits exudation and cell-emigration, with less 
hypeiaemia and general fever than in the acute form. 
On mucous sur&ces the chronic form differs little 
from the acute, except in these two respects. In 
serous membranes chronic inflammation produces 
fibrous adhesions, with little or no liquid exudation. 
In the interstitial tissue of solid organs a large 
amount of new connective tissue is produced by 
chronic inflammation, which first compresses the 
special elements, causing them to waste, and then 
contracts in bulk, so that the organ becomes atro- 
phied, and usually harder and more fibrous. This 
IS the process called ‘ fibroid degeneration,’ as in 
cirrhosis of the liver. ‘Chronic parenchymatous 
inflammations ’ are simple degenerations, as seen in 
the kidney. 

Terminations. — The most favourable termina- 
tion of inflammation is what is called resolution^ in 
which the vascular phenomena and tissue-changes 
decline together, and pass away without leaving any 
tangible material result. Even in the apparently 
most perfect cases of resolution, there is little doubt 
that products of exudation remain when the vascular 
changes have subsided, and are slowly removed by 
the lynnphatics. Other so-called terminations are 
fUcrosiSf or total death of the part ; and partial 
destruction by suppuration or ulceration. But if 
any loss of substance occurs, the inflammatory pro- 
cess cannot be regarded as at an end till the loss 
is wholly or partially restored by newly formed 
connective tissue. Where there is no destruction of 
tissue, but only masses of liquid or solid exudation, 
the inflammation is not, strictly speaking, resolved 
till these are removed. Very frequently an acute 
passes into a chronic inflammation. < 

Consequences. — i. Local consequences . — If an 
inflamed part does not simply return to its original 
state, atrophy is the most common consequence. 
Hypertrophy can hardly be said to occur in the part 
actually inflamed, though it may in adjoining parts, 
as we see in enlargement of b^e from periostitis. 
False hypertrophy from new formation of connective 
tissue is common ; but, as such tissue contracts, the 
final result is atrophy. The hardness of this tissue 
causes induration to be put down among the con- 
sequences of inflammation. 

2. General consequences . — The effect of inflam- 
mation on the whole body is to produce the condition 
of /every which is discussed in another part of this 
work {see Fever). It is most probable that some 
fever-producing or pyrogenic substance passes into 
the blood from every inflamed part, and causes in- 
creased tissue-change, with consequent increased 
production of heat through the whole body ; or 
else exerts a special action on the heat-centres. 
Several substances having a {^ogenic property 
have been isolated. They arc either animal fer- 
ments (enzymes) or albumoses, produced by the 
action of bacteria on proteid substances. The 
degree in which local inflammations cause fever 


varies, and does not appear to depend wholly on 
the mass or the intensity of the inflammation, 
though both these conditions are partly concerned. 
Acute inflammations produce more fever than 
chronic ; those of connective-tissue more than those 
of mucous surfaces ; and, most of all, those which 
end in suppuration. In infective inflammations the 
fever is generally high, but not to be attributed 
to the local inflammation, being a concurrent 
effect of the same cause — the infective poison. 
Besides general fever, the special conditions called 
pyamia and septiccemia may be consequences of 
primary inflammation ; but only when certain 
special causes are at work. See Fever ; and 
Py/«mia. 

iETioi.OGY. — All inflammations are caused by 
some injury — either mechanical, as by actual vio- 
lence ; or physical, as changes of temperature ; or 
chemical, by powerfully acting substances, as acids, 
alkalis, and many more ; or by micro-organisms. A 
most important secondary factor is the condition of 
the body, whether under- or over-nourished, or in 
some other way wrong ; and this may probably be 
still more closely defined as the condition of the 
blood-vessels. Many parts of the body, as the 
skin and the stomach, are constantly exposed to 
injury, but do not become inflamed except from 
some internal cause; and, therefore, a change of 
nutrition may be the apparent or immediate cause. 
It is also clear that certain inflammations, as herpes 
zoster, are determined by disturbance of the nerves ; 
and it is very probable that similar nervous dis- 
turbances cause other local inflammations. Besides 
these, there are certain specific causes, namely, 
infective or specific poisons, which, when introduced 
into the blood, produce local inflammations. Many 
local inflammations, external and internal, appear 
to arise spontaneously, neither irritation nor fault of 
nutrition being easily traced. But in these, as in 
others, it is probable that some infective cause is 
at work, or else that therejis a gradual accumulation 
in the blood of some irritant substance, the effects 
of which are only seen when the nutrition of the 
part is lowered. Such, for instance, are the 
secondary inflammations which occur in chronic 
diseases [see Bright’s Disease). It is also pro- 
bable, and in some cases proved, that other inflam- 
mations which were at one time thought spon- 
taneous, are really secondary, depending upon some 
previous local inflammation, even without what is 
called actual pyaemia. Thus the number of such 
apparently spontaneous inflammations is gradually 
lessening. 

Treatment. — Doubtless the most satisfactory 
method of treating inflammation is by removing its 
cause. This cause being in so many cases the 
action of bacteria, antiseptic or bactericidal sub- 
stances are often the most powerful agencies which 
can be used in treating inflammations, if they can 
be brought in contact with the pathogenic organ- 
isms. Many of the agents used in the treatment of 
local inflammations really act as bactericides. The 
treatment of gonorrhoea is a familiar instance. But 
these methods of treatment are speci/Cy and cannot 
be brought under general rules ; and are not here 
discussed Treatment of inflammation proper is 
only called for when the inflammatory or defensive 
reaction is so much in excess as itself to constitute 
an injury. We shall divide this subject into the 
treatment of directly accessible (chiefly external) in- 
flammations; and that of indirectly accessible 
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(internal) inflammations. Treatment will also differ 
according as the inflammation is acute or chronic ; 
and also, according to the constitution of the 
patient 

{a) Directly ‘Directly accessible in- 

flammation in an early stage may be treated by 
local blood-letting, and by astringents. The benefit 
of local blood-letting in an early stage is undoubted, 
and It IS probably due to its reheving the condition 
of stagnation! and permitting freer circulation pf 
blood in the part Of astnngents the type is cold 
When the vascular disturbance, that is, hypenemia, 
is great, and the general fever high, cold, produced 
either by ice or evaporation, is generally the best 
treatment In the case of mechanical injuries, for 
instance, it may be r^arded as an ascertained fact 
that if any injured part be kept cold during the 
period of reaction, the inflammation is less 
severe When the condition of inflammatory 
exudation is set up, the effect of cold is less 
marked , and if a temporary benefit is produced, 
the condition after the application of cold is stopped 
may be as bad as ever, or perhaps worse Cold is 
also a, powerful nervous sedative, and reduces the 
nervous irritability of inflamed parts. An effect 
like that of cold is produced by solutions of certain 
metallic salts, especially those of lead, zinc, silver, 
and bismuth These salts furnish the most certain 
and direct means of treating an inflammation in 
parts actually accessible to their action. Hence 
they are used in superficial inflammations of the 
mucous membranes, such as the digestive mucous 
membrane and the conjunctiva, and of the skin 
These mineral (and also vegetable) astringents act 
more potently on the exudative processes of inflam- 
mation than on the vascular disturbance Hence 
their activity is most valuable when that of cold 
ends ; and they have a striking effect on chronic 
inflammations which are unaffected by cold Even 
pressure may be useful as an astringent, as we see 
in strapping a testicle or an inflamed joint 

In the treatment of even acute inflammations, the 
precisely opposite application, that of heat, is 
sometimes valuable. There are instances (such as 
the cure of a whitlow hy plunging the finger into 
very hot water) where the sudden application of 
heat seems to cut an inflammation short Probably 
this is only when the cause is some infective micro- 
organism Short of this, heat doubtless increases 
the activity of most inflammatory processes. But 
heat combined with moisture is the tjpe of an 
emollient, by which the substance of inflamed tissues 
is relaxed, the blood-vessels dilated, the sense of 
tension and nervous irritation removed ; and though 
exudative processes are probably encouraged, the 
mechanical condition of inflammatory stagnation is 
relieved, and resolution is thus hastened When 
pus is forming, there is little doubt that heat and 
moisture (in the form of poultices and fomentations) 
hasten the process, and increase the amount of pus 
formed ; but since the increased production of pus 
is of no consequence, and it is more important to 
hasten the process, this may be the right treatment 
for suppuration. When pus is once formed, the 
same treatment is useful m^mding it in the direc- 
tion in which It is least hurtful, Finally, it may 
be beneficial to apply heat and moisture super- 
ficially, to reheve deep-seated organs, by stimulating 
the vascular and lymphatic circulation thro^h the 
skin. Thus, in applying poultices for pneumonia 
we do not make the lung or even the pleura hotter, 


but relieve the overloaded blood-vessels and 
lyn^hatics ^ , 

Further, in treating all superficial inflammations 
we must guard against anything which increases 
the injury Thus, in some skin-diseases, as herpes 
poster, secondary inflammatiOQ is prevented by an 
artificial covering of collodion, xhe benefits of 
mechanical rest in treating injunes of the limbs 
need not be more than mentioned ; nor that pf 
physiological rest, wherever it can be obtained, m 
threatened or existing inflammation of any active 
organ whatever— for example, the brain, the 
stomach, or the kidney 

Diet IS also of great importance. There is little 
doubt that the intensity of all inflammations rs 
lessened by greatly diminishing the food taken. In 
some acute inflammations, especially fevers, we may 
pursue a different system, with the view of saying 
the patient’s strength ; but it is possible that in the 
reaction against the starving process, ‘ the feeding 
of fevers’ may be in the present day sometimes 
carried too far. 

In the treatment of chronic inflammation in 
accessible parts, the first aim will be to bnng the 
tissues and vascular walls into a healthy statf. 
Here we find that metallic and vegetable astringents 
are most useful But it may, with the same object, 
be well to draw more blood into the part, in order 
that the vascular wall may be better nounshed 
This IS effected by stimulants, which are of well- 
known efficacy in chronic inflammation. Some of 
these agents are the same as astringents, but in a 
more concentrated form — nitrate of silver, sulphate 
of copper, &c , others, like iodine and canthandes, 
are irritants The local action of certain substances 
which may be called aromatics in healing some 
kinds of chronic inflammation is most remarkable. 
Thus, tar, either from wood or from coal, and 
similar bodies are used in chronic inflammations 
of the skin, copaiba, cubebs, sandal-wood, &c,, 
when excreted oy the urine, act beneficially in 
chronic cystitis and urethritis Benzoin, the tars, 
copaiba, tolu, and many other aromatic and resinous 
compounds, when excreted by the lungs, act in the 
same way on chronic bronchitis The rationale of 
the action of these drugs is difficult to understand, 
but they are all oxidisable substances which undei^o 
slow oxidation in the air, often accompanied by an 
ozonising action They are also in varying degrees 
antiseptic or parasiticide Again, it may happen 
that It is best to sweep the old tissue away, and 
allow new vessels to be formed, which will probably 
have healthier walls This is effected by destructive 
caustics, as nitrate of silver, potassa fusa, chlonde 
of zinc, or even the actual cautery 

{b) Indirectly accessible — The treatment of indi- 
rectly accessible inflammations, or, what amounts 
to the same thing, the treatment by internal (gene- 
ral) method even of directly accessible inflamma- 
tions, is much less satisfactory than the local 

The first indication is to give the part actual rest, 
mechanical or physiological. The next is to con- 
sider if there is any way of reducing the intensity 
either of the local reaction, or of the fever. Of 
such means the chief are general blood-lettn^p the 
general application of cold ; and certain partiet^r 
drugs, such as mercurials, antimonials, mgatives, 
digitalis, aconite, quimne, and a numoer more. 
For the treatment or inflammations of special parts, 
the articles on these subjects must be consultra, as 
well as the articles on Blood, Abstraction of; 
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Counter-irritants ; and Heat, Therapeutic 
Use of. 

The general treatment of chronic inflammation 
is ba^ upon the principle that chronic inflamma- 
tion is, in other words, imperfect repair. It is in 
cachectic persons, or persons with an inherited pro- 
clivity (perhaps not yet manifest) to cachectic 
diseas^, that inflammations most tend to become 
chronic. Hence, the first rule is to improve the 
nutrition. Many patients with chronic inflamma- 
tions get well at once when placed in good quarters, 
and on good food, provided that the digestive func- 
tions are first attended to. Next in importance 
come nutrient tonics, of which cod-liver oil is the 
chief. ^ There are few chronic inflammations in 
which it does not do good. Iron is very often 
valuable ; and, if it fails or is contra-indicated, 
arsenic may be employed. In chronic inflamma- 
tions of fibrous tissues, iodide of potassium has a 
real value, not easily explained. 

Finally, a most important means of treating in- 
directly accessible inflammations must be mentioned, 
namely, that by counter-irritants ^ or setting up a 
rival inflammation. In order to relieve an inflam- 
mation, for instance, of the knee-joint, we produce 
a superficial inflammation of the skin. This is most 
used in chronic, but applies to some acute inflam- 
mations also. Various explanations have been 
given of the undoubted efficacy of this treatment. 
Some believe the action is transmitted through the 
nerves ; others that blood is drawn away ; others 
that the lymphatics are stimulated. The writer’s 
belief is that in the most marked cases of benefit 
from counter-irritation there is a continuity of the 
tissue between the inflamed organ and the part 
where the counter-irritant is applied, and that the 
action may sometimes consist in drawing away 
blo^ ; but more generally the benefit results from 
setting up currents of plasma through the lymphatics 
and the connective-tissue spaces. It should be 
noted that in some inflammations where oedema is 
a marked feature (e.g. epididymitis), simple punc- 
ture has an unquestionable efficacy which may 
perhaps be explained in the same way. The sub- 
stances used for counter-irritation are either vesi- 
cants or rubefacients, such as cantharides, ammonia, 
mustard, or iodine. Dry heat at different tempe- 
ratures may produce the effect of either of these 
classes. \^en redness is produced on the skin, it 
does not follow that hypersemia alone results. In 
feet, the des(juamation often shows that a low form 
of inflammation has been established. 

J. F. Payne. 

INFLATION {inftOi I blow into). — A term ap- 
plied, therapeutically, to the method of blowing air 
or gas into any hollow space. It is employed par- 
ticularly in connection with the lungs in the process 
of artificial respiration {see Artificial Respira- 
tion). It is also used for the purpose of dilating 
the bowel in cases of obstruction, and for purposes 
of diagnosis in doubtful renal tumours. See Intes- 
tinal Obstruction. 

INFLUENZA.— SVNON. ; Fr. La Grippe) Ger. 
Influema, 

Influenza is an acute specific infectious disease cha- 
racterised by fever, catarrhal affections of the respi- 
, ratory and digestive systems, and nervous disorder 
of various types. 

OcouRRSNCE.— Numerous pandemics appear to 
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have occurred in the eighteenth century, and three 
at least in the nineteenth, beginning in 1837, 1847, 
and 1889 respectively. A pandemic is generally 
succeeded by epidemics, and oy endemic prevalence 
in some areas. The disease is said to be endemic 
in China and in the eastern parts of the Russian 
Empire, and the pandemic of 1889 would seem to 
have had its origin in Central Asia (Bokhara). 

^Etiology. — The history of the pandemic of 
1889 has proved that influenza is an infectious dis- 
order disseminated by human intercourse. A specific 
bacillus was discovered by Pfeiffer in 1892 in the 
bronchial secretions, in the peribronchial tissues, 
and in the pleura. It has occasionally been found 
in the blood during the febrile stage, and, after 
death, in many organs, as, for instance, in the lungs 
in pneumonia, in the brain and meninges in menin- 
gitis and encephalo-meningitis, in the secretions of 
the tonsils in pharyngo-tonsillitis, in the accessory 
cavities of the nose, in the middle ear, &c. 

Many of the symptoms and some of the sequelce, 
including peripheral neuritis, are in all probability 
due to toxins produced by the bacillus in the body. 
The first symptoms of the disease usually develop 
from two to four days after exposure to infection, 
and the patient is capable of disseminating the 
disease throughout the whole course of his attack 
from the time of onset of the earliest symptoms, 
until convalescence has been sufficiently established 
to enable him to resume his ordinary avocations, it 
may be, even in mild cases, a week or ten days 
after the commencement of his illness. An attack 
of influenza does not confer any appreciable immu- 
nity, but it is a mistake to assert that one attack 
predisposes to another. The fact appears to be 
that the immunity is of short duration. 

Bacteriology.— The Bacillus influenza is a 
minute r(^, i '$fx in length by 0-3/* in breadth, and 
occurs principily in the sputum, arranged in pairs, 
or more rarely, in short chains of three or four ele- 
ments. The bacillus does not stain readily with the 
usual dyes j and is completely decolourised when 
treated by Gram’s method. Prolonged staining 
(12 to 24 hours) in very dilute carbolic fuchsin gives 
the best results. The organism stains most deeply 
at the poles, and thereby often resembles a diplo- 
coccus. The B. influenzse is a non-motile, non- 
sporing, obligate aerobe, and requires for its successful 
cultivation the presence of serum, blood, or solutions 
of haemoglobin, in its nutrient media. It can only 
be grown at or near the body-temperature (30° C. to 
43 ° C. ; Optimum, 37° C. ; Thermal Death-point, 
60® C.). The duration of life of the bacillus in 
artificial cultures is limited to three or four days: 
dried cultures are dead within 24 hours. The B. 
influenza is readily killed by desiccation or exposure 
to direct sunlight. The toxin of the bacillus has not 
yet been separated. 

Cultural Characters.— Upon ‘ Blood -agar,* small 
discrete, transparent, raised colonies, resembling 
drop of water, appear at 18 to 24 hours ; they do 
not increase in size with age, although the centres 
sometimes become yellowish-brown in colour. In 
serutn-broth small whitish flakes appear on the sur- 
face in 24 hours, but soon sink to the bottom of the 
tube, and form a flocculent deposit, leaving the 
supernatant fluid clear. The bRcillus is pathogenic 
for the monkey, and probably for the rabbit also. 

Morbid Anatomy. — The morbid changes found 
after death from influenza are of a very varied cha» 
racter, and are in the main to be attributed to the 
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visceral lesions by which death has been brought 
about. Those due to the generalised disease are of 
a character common to all forms of acute infective 
disease— namely, parenchyn^atous degeneration of 
the liver, kidneys, and spleen, of the muscular sub* 
stance of the heart, and of the minute vessels. 
The last-named may lead to capillary haemorrhages 
into the viscera or nervous centres. The spleen 
may be much enlarged and almost diffluent. In 
the pneumonia of influenza the influenza-bacillus 
may be present alone or associated with the Strepto- 
coccus pyogenes longus, but the Diplococcus pneu- 
moniae IS present in the majority of cases In the 
bronchial sputum these two microbes have also been 
found, while in the secretion of the nasal cavities the 
Staphylococcus aureus and albus and the Bacillus 
capsulatus of Friedlander have also been detected. 

Morbidity and Mortality , — The proportion of a 
population which suffers from the disease at the 
beginning of a pandemic is high. In 1889-90 it 
was estimated that in St. Petersburg two-thirds, 
in Berlin one-third, in London nearly one-seventh 
of the population was attacked Smee estimated 
that in the years mentioned 8 per cent, of the total 
population of Europe suffered an attack of the 
disease, and a very large proportion of those who 
escaped then have suffered during epidemics which 
have occurred subsequently The mortality attri- 
buted directly to influenza is low, and has been 
stated to range from o 25 to i per cent of persons 
attacked, but epidemic prevalence of influenza is 
always attended by a great nse in the general death- 
rate, which may be thrice the average On analy- 
sis this rise is found to be due to an increase in the 
number of deaths attributed to bronchitis, broncho- 
pneumonia, pneumonia, and other respiratory 
diseases, to diseases of the circulatory system, and 
to an unusual number of deaths among old people. 
It may be added here that influenza unquestionably 
tends to diminish the birth-rate. This influence 
may be in part due to its causing abortion. 

Symptoms — The symptoms produced by influ- 
enza, the complications which may occur during its 
course, and the disorders by which it may be fol- 
lowed vary so greatly in individual cases that it is 
impossible to give any single picture of the disease 
Three main types are usually recognised the respi- 
ratory, the gastro-intestmal, and the nervous, to 
which ought, perhaps, to be added the febrile 
(Osier). This classification is not only convenient 
for purposes of description, but also corresponds to 
a natural character of the disease, as is shown by 
the occurrence of epidemics in which the majority 
of the cases are of one or other type. But it must 
at the same time be recognised that this rule is far 
from being absolute, that cases of any type may 
occur during any epidemic, that the several types 
may be represented in the same household at the 
same time, and that the same patient may suffer 
from a combination of them, though this is not 
usual It may, indeed, be said with truth that there 
IS no organ or tissue of the body which may not 
suffer during an attack of influenza, though as a 
rule the brunt falls upon one system — resjnratory, 
di^stive, or nervous. 

Respiratory Type. — ^The mildest form of this 
type, * simple catarrhal fever’ (Peacock), may be 
considered to be the most characteristic form of the 
disease ; the symptoms to be descnbed are seldom 
wanting at the b^dnning of an attack of any form 
of the disease, and those observed in other types 


mi^ht, with much justice, be described as compli- 
cations or sequelae of the simple catarrhal type. 
This 15 true at least of flrst attacks ; in subsequent 
attacks these early catarrhal symptoms maybe little 
marked, though they are seldom together absent. 
The onset is usually sudden. The patient feels 
chilly, perhaps shivers; the surface is pale, and 
there is a general feeling of discomfort with, per- 
haps, headache, and ill-defined ^ns in the limbs. 
The mouth and nose are dry, and there is some op- 
pression of breathing and a short dry cough. These 
symptoms are soon succeeded, generally in a few 
hours, by febrile reaction ; the temperature nses to 
101°, 102°, or even 104° F , the pulse is rapid and 
soft, the respiration is hurried, the skin is hot, dry, 
and flushed The flush may amount to erythema, 
and be followed by desquamation. This is especially 
to be observed on the face, chest, and upper extremi- 
ties Within twenty-four hours, as a rule, the con- 
junctivjB become injected, the throat red and sore, 
and a thin watery discharge begins shortly to run 
from the eyes, and to be expelled by the cough 
which continues frequent ; it often recurs in parox- 
ysms which in children may suggest the onset of 
whooping cough. The respiration is more or less 
hurri^, out physical examination of the chest reveals 
nothing beyond some harshness of respiration, with 
perhaps a few sibili or rhonchi on forc^ inspiration 
The tongue has a white fur usually confin^ to the 
central parts, leaving the tip and edges red and 
irritable ; there is thirst, almost complete loss of 
appetite, and, as a rule, constipation. The unne 
IS scanty and high coloured The patient is rest- 
less and may be mildly delirious at night Dunng 
the day some patients are restless and excited, 
eager to do their usual work, if of an intellectual 
kind , others are listless and depressed , and all 
are very quickly fatigued. Epistaxis is not uncom- 
mon After an interval of one or two days the 
temperature declines, the skin becomes moist, the 
conjunctival injection passes away, the secretion 
from the respiratory passages becomes opaque or 
muco-purulent, the tongue becomes clean, the appe- 
tite returns, and the patient is convalescent The 
duration of the whole attack is on an average three 
to five days, but it may be extended to seven or ten 
days The symptoms, then, of this form do not 
differ in any characteristic way from those of severe 
coryza or ‘ common cold,’ and bacteriological in- 
vestigations appear to confirm the opinion that 
during epidemic or endemic prevalence of influenza, 
some illnesses are attributed to it, which are m fact 
due to pyogenic infection (streptococci) As a 
rule, however, the frontal headache and tile pain 
in the eyes and limbs are more marked in influenza 
that in coryza, and as a rule, also, the d^ree of 
hysical and mental depression left after the fever 
as passed is much greater. Some patients are 
liable for weeks or months to profuse perspirations 
on slight exertion or at ni^ht, and others only very 
slowly regain their appetite and strength, so that 
the standard of general health remains * below par ’ 
for a long period. 

In more severe cases of this type symptoms and 
physical signs of bronchitis or pneumonia become 
prominent from an early stage, and the duration 
and course of the disease are determined by the 
progress of these complications. There is nothing 
characteristic about the bronchitis, unless it be that 
in some cases the expectoration u very copious, at 
first thin and clear, but containing later purulent 
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masses ; Pfeiffer considers greenish-yelloW nummu- 
lar expectoration as characteristic, but it cannot be 
very common. In many cases, prdbably in a 
majority, the bronchitis is not specific, the catarrh 
pr^uced by the sp^ific infetrion opening the way 
to riie ordinary infection of bronchitis. The 
severity of the bronchitis differs very greatly j there 
is seldom any danget except in ol^ persons, or the 
subjects Of chronic bronchitis. Pneumonia, of one 
or other form, is the most common of the serious 
complications of influenza, and is the main cause 
of the large mortality directly attributable to the 
disease. Very different opinions have been ex- 
pressed as to the true nature of this complication. 
The fact appears to be that its pathology differs 
essentially in different cases. In some cases the 
inflammation of the lung is due to the specific 
infection ; in others influenza is merely the deter- 
mining cause of croupous or catarrhal pneumonia 
produced by the ordinary infective agents of those 
disorders. True specific influenzal pneumonia is 
lobular, and produced, as some think,* by extension 
from the bronchi, but this sequence of events is not 
always to be discerned. It may, especially in the 
old, creep about from one part of the lung to 
another, or frOm one lung to the other, so that the 
physical signs vary in extent and situation almost 
from day to day. The duration of such cases is 
indefinite : apparent recovery may be followed again 
and again by relapse, and the patient’s strength 
may thus be exhausted rather by the duration than 
by the extent or the severity of the pulmonary 
inflammation. Such cases may be seen also in 
young children ; but in adolescents and adults the 
type is usually sthenic, and a whole lobe may be 
rapidly involved. Even in such cases the course 
is usually proloi^ed and irregular, and there is 
seldom any distinct crisis. The symptoms are not 
characteristic, the sputum is only rarely rusty or 
blood-stained, and usually becomes muco-purulent 
at an early stage. In favourable cases, after some 
ten or twelve days, the lung begins to resolve, the 
expectoration becomes more copious and purulent, 
and the patient is left in a depressed state to a long 
convalescence. In some cases the prominent sym- 
ptoms are those of pleurisy, but as a rule in such 
cases they are succeeded by or combined with those 
of localised pneumonia, and much effusion into the 
pleural cavity is unusual. Lastly, influenza is very 
apt to become complicated by acute croupous pneu- 
monia, the symptoms of the initial disorder running 
on into those of the latter. See Lungs, Inflam- 
mation ofi 

G&sfrO’intestinal Type. — This type has been 
observed frequently during some of the epidemics 
which have occurred since i88p, but on the whole 
less often than the respiratory or the nervous. The 
onset is usually sudaen, and to the symptoms 
observed in the milder cases of the respiratory type 
are added pain in the epigastrium, tenderness in 
various parts of the abdomen, nausea or vomiting, 
a coated tongue, and great depression, with often a 
dusky flushing of the face and chest. Epistaxis is 
not uncommon j enlargement of the spleen occurs 
in many cases, and is in proportion to the intensity 
of the fever. The tongue presents at first a 
uniform white fur, which often has a characteristic 
* porcelain * app^rance. This clears in patches on 
the second or third day, leaving the tongue red and 
irritable, or it is succeeded by a thin irregular 
brown coating accompanied by dryness. Mean- 


while, diarrhoea has usually commenced. It is 
often accompanied by much painful colic, and ’ the 
stools are loose and contain much mucus. The 
duration of such attacks is very various. In some 
cases the symptoms, with care and suitable diet, 
pass away in a few days ; in others the temperature 
remains a degree or two above the normal, ano- 
rexia is complete, and thirst becomes troublesome. 
The patient complains much of abdominal pain, 
often of headache, and is sometimes mildly de- ’ 
lirious at night, so that the condition simulates 
enteric fever. The conjunctivse are injected, and 
along with the skin present a sub-icteric tint ; in 
some epidemics well-marked jaundice has been 
common. In other cases, again, the fever subsides 
after two or three days, and appetite returns to 
some extent, but the digestive powers are much ’ 
enfeebled, the stools continue loose and light- 
coloured, or if formed are pale and offensive, and 
of low specific gravity. This condition may con- 
tinue for weeks, and the least indiscretion in diet 
may cause a relapse after apparent recovery. Cases 
are sometimes met with in which the most promi- 
nent symptoms at the onset are fever, bilious 
vomiting, constipation, and pain in the right iliac 
fossa, so that the case presents a great resemblance 
to appendicitis. It is, indeed, possible that the 
appendix is actually involved, and some would 
explain the increased frequency of appendicitis at 
the present time by the theory that it is a complica- 
tion or sequela of influenza. 

Nervous Type. — This type was exceedingly 
common during the last pandemic, and is frequently 
encountered in the epidemics which have succeeded 
it. Individual cases vary very much in severity, 
but in an average example the patient after a slight 
chill is seized with pain in the eyeballs, frontal 
headache, and pains in the back and limbs ; the 
backache is in many cases very severe, and has 
been compared by women who have borne children 
to that experienced during childbirth. The tem- 
perature rises rapidly, reaching its maximum, in a 
large proportion of cases, within twenty -four hours ; 
the rise is generally limited to 2° or 3°, but tem- 
peratures of 104® F., and even higher, have been 
noted. As the temperature rises the pulse becomes 
more frequent. It is soft, often feeble, and some cya- 
nosis is not uncommon during the febrile period. As 
this passes away various disturbances of the cardiac 
rhythm, due apparently to affection of the nervous 
apparatus of the heart, may be observed. The 
most characteristic is a remarkably slow rate (50 or 
less). In other cases the heart becomes irregular 
or intermittent, and there may be attacks of 
palpitation, which cause the patient much alarm 
and distress. In cases presenting either form of 
disturbance of cardiac rhythm syncope may occur, 
and may be fatal. Attacks resembling angina 
pectoris have also been observed, and sudden death 
may be brought about by myocardial degeneration. 
The duration of the febrile period varies from one 
to nine or ten da^s, but is usually three, four, or five 
days. The maximum is, as a rule, only maintained 
for a few hours. The fall is sometimes rapid : a 
distinct crisis, accompanied by profuse sweating; 
occurs, and the temperature declines to the normal^ 
or even lower, in twelve hours^ In other cases 
the fever has a remittent character, with regular 
daily fluctuations by which the temperature returns 
to tne normal in two or three days. 

Though it is usual to observe a well-marked rise 
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of temperature! it is important to recognise that no 
increase in the temperature m^ ever be detected, 
although the other symptoms of the attack may be 
fairly well marked and the sequelae senous During 
the acute stage the patient experiences great de- 
pression and lassitude — symptoms which persist 
after the pam and pyrexia have disappeared, and 
are often aggravated by insomnia ; in some cases 
convalescence is prolonged for weeks, or even 
months, and occasionally well-defined melancholia 
develops. The prostration is accompanied by 
anaemia 

Among the more severe cases of this type two 
clinical forms may be distinguished, the comatose 
and the delirious (Judson Bury) In the former 
the patient, with or without recognised symptoms 
characteristic of the onset of influenza, gradually 
becomes drowsy and apathetic ; he answers ques- 
tions with difficulty, and in a few days becomes 
comatose Recovery may occur, but a fatal termi- 
nation IS, according to Bury, more common Ex- 
amination of the brain, pas/ mar/am, may reveal 
nothing abnormal, or there may be congestion of 
Its surface, or a purulent meningitis, with or with- 
out encephalitis, which is usually haemorrhagic. 
In cases that recover, and in those in which no 
morbid changes are found post morUmy it must be 
assumed that the symptoms were produced by cere- 
bral toxaemia, or that any definite lesions which 
existed were slight or temporary The meningitis 
may be secondary to suppuration in the middle ear, 
or nasal cavities, but may occur independently. 
Cerebral abscess, when it occurs as a complication 
of influenza, would appear to ^ almost invanably 
secondary to otitis In the other severe form, the 
delirious restlessness, irritability, delirium, and even 
mania are the essential features, or delinum may 
alternate with a melancholic condition. Spinal 
meningitis may accompany the cerebral meningitis, 
but has been known to occur alone also 

Of the nervous disorders which may occur after 
an attack of influenza, but are perhaps particularly 
prone to ensue on the nervous type, it can only be 
said that they include inflammation, degeneration, 
or functional derangement of every part of the ner- 
vous system. Thus m relation with the brain we 
may have cerebral haemorrhage, embolism, and 
thrombosis of arteries, veins or sinuses, meningitis, 
or encephalitis, dementia, mama, melancholia, 
hysteria, epilepsy, catelepsy, and neurasthenia In 
relation to the spinal cord we may find myelitis or 
degeneration of any of its various tracts, and dis- 
seminated haemorrhagic myelitis has also been re- 
corded. Finally, to quote Bury again, * we may 
have neuralgia or neuritis in the territory of nearly 
every cerebral or spinal nerve as well as the dif- 
ferent forms of multiple neuritis.’ Penpheral neu- 
ritis may come on days, or even weeks, after the 
acute symptoms of the febrile stage have ceased. 
There is pmn in the affected limbs, with weakness 
of certain muscles, dysaesthsesia, with reflexes at first 
increased but afterwards diminished, though never, 
It is said, abolished. All four hmt» may be in- 
volved, or two on the same side, or one only. The 
muscles most often affected are, in the upper limb 
the scapulo-humeral, in the lower the antenor 
muscles of the leg and the flexors of the knee. In 
severe cases the musoks waste rapidly, and may 
present the reaction of degeneration. , In other 
cases symptoms of disorder cu the bulbar nuclei or 
of their nerves occur with or without derangement 


of spinal nerves. The symptoms resemble those 
due to diphthena, but are much less regular 'in 
their distribution. Paralysis of any of the external 
ocular muscles may occur either idone or in vanous 
combinations Paralysis of accommodation or tran- 
sitory dilatation of one pupil may be observed either 
as an isolated phenomenon or as a part of a more 
wide-spread affection. Affections ot the optic nerve 
are rare ; the most frequent is retro-bulbar neuritis, 
but papillitis and neuro- retinitis have been observed 
Pharyngeal and laryngeal palsies have also occurred, 
but are uncommon Loss of the sense of smell and 
impairment of taste are not uncommon sequelae, 
and may persist for long periods The prognosis 
in post-influenzal neuntis is good on the whole, even 
in cases in which the paralytic symptoms are exten- 
sive, and the atrophy well-marked , but recovery 
may be very tedious. 

rebnlle T y pe — A febnle type may conveniently 
be recognised to contain those cases m which the 
patient suffers from a febnle paroxysm or from re- 
mittent or continued fever with the usual concomi- 
tant symptoms, but without catarrh or locahsed 
nervous symptoms In one form of this type, which 
IS perhaps more common in children than in adults, 
the patient complains of malaise, and the tempera- 
ture IS found to be 101° or roa® ; the thermometer 
rises rapidly to 103°, 104®, or even 105®, and the 
patient suffers from headache and is drowsy. In 
severe cases the drowsiness may deepen to stupor 
As a rule the temperature falls as rapidly as it rose, 
and the whole attack may be over in twenty-four 
hours, leaving perhaps some depression for a few 
days In other cases the temperature, without 
attaining so high a point, remains for many days or 
some weeks either of the continuous or remittent 
type Cases of the former kind may simulate entenc 
fever, and it is important to remember that influenza 
may be immediately succeeded, without deferves- 
cence, by enteric fever, the disturbance produced 
by the former having so diminished the resisting 
power that the infective agent of the latter, pre- 
viously present in the body or in the environment, 
IS enabled to develop. 

Complications and Sequel^b —Many of the 
systemic disorders already described might be re- 
regarded as compUcations of the primary fever, but 
bactenological evidence appears to confirm the view, 
founded on clinical observation, that they are more 
justly considered to be symptoms of the disease and 
produced directly by the specific virus At the 
same time it must be recognised that an attack of 
influenza may have a most injurious effect upon 
chronic maladies, so that pulmonary tuberculosis, 
for instance, which had become quiescent, may 
again become active, or that the way may be opened 
to secondary infections producing for instance otitis, 
suppurative rhinitis or phaxyngim, or greatly aggra- 
vating a tendency to chrome bronchitis. The list 
might be indefinitely extended. Attention will 
only be directed to a few of the more senous and 
frequent complications and sequela to which refei* 
ence has not already been made. 

Insanity is said to be a frequent sequela of influ* 
enza. Ste Insanity in Special Diseases. 

Albuminuria is observed m a considerable num- 
ber of cases. It may come 00 during the acute 
attack, and endure for several weeks or months. 
There may be merely a trace of idbumen at an early 
stage, with a microscopical amount of blood, a^ 
hyaline casts containing afcw blood-cdls or granule8> 
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or small granular casts, in the centrifuge-deposit. 
In other cases acute degeneration of the kidney, 
acute nephritis with in some instances involvement 
of die glomeruli, or acute hsemorrhagic nephritis 
occurs. Chronic diffuse nephritis is occasionally a 
sequel of influenza, and cases of so-called functional 
albuminuria are aggravated. 

Arthritic pains are common during the acute 
attack, and may be accompanied by tenderness and 
sweUings. These affections are commonly spoken 
of as rheumatic, but it may be doubted whether they 
have any relation to rheumatism, though pericardi- 
tis and endocarditis have been noted as occasional 
complications of influenza. Phlebitis, especially of 
the smaller veins of the foot and leg, is not rare as 
a sequel of influenza, and occurs perhaps especially 
in arsons of a gout^ diathesis. 

The cutaneous lesions which have been attributed 
to influenza are numerous. Reference has already 
been made to the erythematous rash sometimes 
observed at the onset ; occasionally a fine papular 
rash has been seen at the same period. Herpetic 
eruptions affecting the lips or other regions occur 
with considerable frequency. Purpura has also been 
observed. The erythematous and papular rashes 
are usually succeeded by fine desquamation, but 
occasionally a remarkable desquamation in large 
sheets has been observed. 

Stomatitis may complicate the respiratory or 
gastro-intestinal form and cause a great deal of dis- 
tress. It is usually of the so-called follicular variety, 
the primary lesion being quickly followed byulcera- 
ation which may extend until large areas are con- 
tinuously involved. 

Relapses and Repeated Attacks. — It has 
been estimated that a relapse occurs in lo per cent, 
of all cases ; it is at least very common. After 
four to six days of freedom from fever the tem- 
perature again rises and all the symptoms recur. As 
many as three such relapses have occurred. Second 
attacks are very common, and it is certain that the 
immunity produced by an attack lasts only a short 
time. It has sometimes been observed that a per- 
son who has suffered from one type of this disease 
during one epidemic suffers from another during 
the next, even though the prevalent form may be 
of a different type ; but no rule can be stated. 

Diagnosis. — Except during the prevalence of a 
well-marked epidemic the diagnosis of influenza 
may be exceedingly difficult, and must usually be 
reached by a process of exclusion. A slight attack, 
particularly if of the respiratory type, may pass 
almost unobserved, the s}^ptoms being attributed 
to * a common cold,* but its true nature may be 
made apparent by the mental and nervous depres- 
sion which success. 

In the early stage of an attack of the catarrhal 
type, the coryza, headache, and fever may, 
especially if there be discrete er 3 rthcma of the face 
and chest, lead to a suspicion of measles ; in other 
cases where pharyngitis is a prominent symptom 
and erythema is extensive, the case may for a short 
time present a considerable resemblance to scarlet 
fever, but in either a few hours* observation will 
usually make clear the diagnosis from measles or 
scarlet fever. Occasionally fffiaryngitis due to in- 
flueipi is attended by false membrane on the 
tonsils. This is Usually limited to the mouths of 
the follicles, at least at hist, and is then semitrans- 
parent and easily detached Bacteriolt^cal ex- 
amination showing the absence the Klebs-Ldffler 


bacillus will confirm the diagnosis. The resemblance 
which cases of the gastro-intestinal type may pre- 
sent to enteric fever has already been noted. The 
absence of characteristic stools, of the enteric 
exanthem, and later on of Widal’s reaction, will 
usually allow a diagnosis to be made. 

Prognosis. — The prc^nosis in childhood and 
maturity of cases uncomplicated by pneumonia is 
always good. In aged persons, in those prematurely 
old, especially if the subjects of emphysema and 
chronic bronchitis or alcoholism, the prognosis is 
more serious, as in them complications, in the one 
instance great aggravation of the bronchitis, in the 
other cardiac failure, are apt to develop. In any 
case the prognosis must depend to a very great 
extent upon the early enforcement of suitable treat- 
ment. / 

Treatment. — The most important point in the 
treatment of influenza is to induce the patient to 
recognise that the affection may easily become 
serious, and to persuade him to remain in bed 
during the acute stage; to this some would add 
two days in bed after the temperature has become 
normal, and the precaution is a wise one, at least 
in persons who are past middle life or prone to 
bronchitis. It is often difficult to induce a vigorous 
adult to give up work early enough, as at the onset 
there is commonly a good deal of excitement and 
restlessness. The advice should, however, be 
strongly enforced, for a patient who fights against 
the disease in its early stage is more likely to suffer 
from severe pulmonary complications, while a too 
early return to work after the subsidence of acute 
symptoms or neglect of precautions against cold 
and over-exertion during convalescence may lead to 
relapse or to various pulmonary or nervous sequelae. 

The best routine remedy for the relief of the 
muscular and joint-pains and backache, with which 
the disease so commonly commences, is probably 
sodium salicylate, though phenazone or phenacetin 
is useful, and perhaps preferable when headache 
is severe. If there is nausea the drug selected 
should be given in an effervescent mixture. Quinine 
may also be prescribed with advantage in this 
stage, as well as later on in cases in which the 
temperature becomes or continues elevated or of in- 
termittent type. In attacks of moderate severity 
the pains in the back and limbs diminish, or dis- 
appear after the patient has grown warm in bed, 
and reaction may be encouraged by hot drinks. 
When restlessness or insomnia persists after relief of 
pain, bromides may be prescribed, and in weakly 
individuals ammonium bromide should be selected. 
In such persons and in children depressing remedies 
should be avoided, A great number of other drugs 
have been highly praised from time to time, among 
which sodium benzoate and carbonate, cinnamon, 
carbolic acid, and phenocoll hydrochlorate may be 
mentioned, but none appear to have come into 
general use. 

It is inadvisable to give a purgative in all cases at 
the commencement of treatment, though there need 
be no hesitation in doing so if there be constipation. 
Calomel followed by a saline draught, and in weakly 
persons and youn^ children castor oil, are the best 
dr^slto use for this mrpose. Where the symptoms 
p<rint to an attack of the gastro-intestinal form it is 
wi^ as a rule to eschew purgatives and to pre- 
scribe a 8iin{fle enema or at most a moderate dose 
of castor oil. The diarrhoea characteristic of this 
form is often very difficult to treat, and for some 
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weeks any solid food taken into the stomach U 
followed by painful intestinal peristalsis and an 
evacuation, even though the appetite may have been 
in great measure regained. The administration of 
digestive ferments, of acids and alkalis, of bismuth, 
or of sedatives commonly has little effect, and the 
only effective treatment is to direct the abdomen 
ana thighs to be warmly covered and to reduce the 
diet to broths, soups, and milk thickened with 
corn-flour or fine oatmeal and spiced. As soon as 
these can be taken without subsequent discomfort, 
additions may carefully be made to the diet, the 
patient’s sensations being the best guide. 

When convalescence is established tonics should 
be given, of which the best is strychnine, and when 
depression is marked the amount prescribed should 
be increased until a full dose is taken. The diet 
should be simple and nutritious, and when the 
weather and social conditions are favourable change 
of air should be recommended, but not otherwise, 
as rest, quiet, warmth, and ease are among the 
chief necessities 

It IS not proposed to discuss here the treatment 
of the pulmonary and nervous affections accom- 
panying or following influenza, as this may be best 
considered in the articles on Bronchitis , Lungs, 
Inflammation of ; Neuritis, &c. 

The prophylaxis of influenza when the disease 
has become thoroughly established in a community 
is difficult If the first case in a household can, in 
the earliest stage, be isolated by being confined to 
a room with a nurse in attendance, the dissemina- 
tion of the infection to other members of the house- 
hold will probably be prevented , and if this system 
could be applied generally throughout a community 
much might be done to prevent the development of 
an epidemic But in practice the earliest cases are 
rarely isolated, either because the patients consider 
that they are suffering from ‘ a common cold ’ or 
because they refuse to remain in bed, or even to 
refrain from going about their ordinary business 
Much may however be done to protect old and 
delicate persons from nsk of exposure to infection 
Dawson Williams 

INFUSION. — See Saline Solution, Infu- 
sion of 

INHALATIONS, Therapeutic Uses of (w- 

halo^ I breathe in) — Inhalation is a method of 
applying remedial agents to the respiratory tract, 
whereby these substances in a gaseous or atomised 
form are brought into contact with the mucous 
membrane of the nose, mouth, pharynx, larynx, 
and bronchi, and may even penetrate to the epithe- 
lium of the air-cells. The examination of the lungs 
of colliers, gnnders, and others engaged in dusty 
occupations has shown that the inhaled dust can be 
detected in the lung-tissue, where it induces chronic 
pneumonia. The experiments at the Acad^mie de 
M^ecine proved that medical sprays arc equally 
penetrating. 

Methods, — The modes of inhsdation vary with 
the drug used, depending mainly on the temperature 
at which It volatilises, and also on the medicinal 
effects aimed at. 

Chloroform, ether, bichloride of methylene, and 
nitrite of amyl evaporate at ordinary temperatures, 
and only new to be diluted with air to be safely 
inhaled. Calomel and sulphur are sublimed at high 
temperatures in special apparatus { but the majority 
of drugs are best vdporisra through the medium of 
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hot water or steam, or reduced to fine spray by 
passing compressed air through their solutions. 

Many forms of inhaler are In use, but in selecting 
one for warm inhalations the requisites arc — (i) that 
It can be used without difficulty by the patient ; 
(2) that a temperature of 130® to 150® F. can be 
steadily maintained ; (3) that the steam be tho- 
roughly impregnated with the medicament; and 
(4) that the inhaling-tube be fitted to the nostnls as 
well as to the mouth, so as to ensure a sufficient 
supply of the inhaled vapour. Lee’s steam-draught 
inhaler is especially useful for projecting a full cur- 
rent of steam into the throat and air-passages. The 
force and temperature are alike controlled by the 
sliding valve on the inhaling-pipe. When no in- 
haler IS at hand, a jug with a wide mouth, and half 
filled with hot water, may be used, a towel being 
placed round between the mouth and nose of the 
patient and the opening of the jug, to prevent the 
escape of the vapour into the air 

Varieties and Uses — Inhalations are em- 
pl(wed chiefly m diseases of the pharynx, larynx, 
and air-passages, and may be classed as sedative^ 
stimulant^ and antiseptu. 

Sedative —Steam is soothing to the throat, when 
this part is dry, inflamed, or irntable In incipient 
laryngitis and croup, as well as in irritable broncmtis, 
the inspiration of steam from specially arranged 
kettles IS very grateful, the moist vapour promoting 
secretion and expectoration. 

Jets of steam are used in hospitals and bathing 
establishments as vehicles for the inhaled drugs, and 
are directed into the patient’s mouth. 

A sedative inhalation made of one part of chloro- 
form and two or three of rectified spint—of which 
one teaspoonful may be added to a pint of water, 
at 60° to 100° F — IS much commended in hay-fever 
and laryngeal spasm It must be remembered that 
chloroform is very powerful when given with steam 
as an inhalation. One drop of chloroform in a pint 
of water at 150® may produce giddiness. 

Stimulant — Stimulating moist inhalations can be 
prepared with various volatile oils. Oils of pine 
and of cubebs are useful stimulants in cases where 
there is much secretion from the throat and air- 
tubes. Thus 2 drachms of oil of pine or oil of 
cubebs may be mixed with 60 grains of light car- 
bonate of magnesium in 3 ounces of water , and of 
this mixture i drachm may be used in a pint of water 
at each inhalation One drachm of the compound 
tincture of benzoin, in half a pint of hot water, is 
often useful in chronic bronchitis and laryngitis. 
Oil of turpentine or the Vapor Olei Pini Sylvestns 
of the Pharmacopoeia makes an excellent stimulant 
inhalation in cases of dilated bronchi. 

Antiseptu — Antiseptic inhalations are used where 
the object is to correct a fetid secretion, as well as 
to stimulate the secreting membrane to fresh action. 
In fetid bronchorrhoea, in gangrene of the lung, in 
fetid abscess, and in pyo-pnkimothorax, benefit is 
derived from a vapour of creosote or of iodine, or 
from glycerine of carbolic acid (2 to 3 dmchms to 
a pint of boiling water), or again from oil of 
thymol, prepared like the other essential-oil vapours, 
with light magnesia (60 grains to 3 ounces of hot 
water) Carbolic-acid vapour can be well diffiised 
m a room by mixing the acid with water in Lee’s 
steam-draught inhaler, or by droppir^ the add on 
a hot metallic plate. Creosote or eucalyptus oil, 
mixed with an equal quantity of ethylic alcohol, is 
often employed in the form of drops (10 to 20 drops 



INHAl^TIOHS: 


tKSAmrtr 


746 

at a time) on a small sponge placed in a perforated 
zinc respirator. The respirator thus charged is 
worn by the patient for one hour morning and 
evening) with a view to improving the state of the 
lungs. After a free morning expectoration the re- 
spirator-inhaler should be used, and instruction 
given to inspire deeply by the mouth and expire 
through the nostrils with the mouth closed. 

Antispasmodic, — The fumes of burning nitre- 
paper are employed as inhalations in cases of pure 
spasmodic asthma uncomplicated with bronchitis. 
The paper — prepared by soaking white blotting- 
paper in solution of nitrate of potassiuih (30 to 40 
grains in an ounce of u^terj—is sometimes washed 
over with tincture of benzoin, and this, in certain 
cases, may be an improvement ; but in ordinary 
forms of asthma the nitre-paper, burnt till the 
patient is enveloped in smoke, will usually relieve 
the asthmatic paroxysm. The fume of a grain of 
powdered opium volatilised on hot metal has been 
praised as a remedy to cut short nasal catarrh ; as 
well as smoking solid opium in the Chinese fashion 
through a pipe, in spasmodic asthma. Cigarettes, 
pastilles, and powders containing stramonium, 
oelladonna, and other antispasmodics, are well 
known as remedies in spasmodic asthma. 

Inhalations of atomised spray have of late years 
come into deserved repute as valuable aids to the 
treatment of chronic diseases of the throat and 
lungs. The principle of the hand-ball and steam- 
spray atomisers is that, if two capillary tubes are 
placed at a certain angle to each other, one dipping 
into a fluid, while through the other a stream of air 
is driven by heat or compression, a vacuum is 
formed in the first, causing the liquid to pass out in 
the form of fine spray. In using these instruments, 
the operator should seek to blow the spray into the 

g atient’s throat at the time when an inspiration is 
eing taken, as thus the spray will obtain a free 
entrance through the larynx into the trachea. It is 
doubtful if much spray enters the air-tubes j some 
certainly does, as has been stated above, but the 
cold sprays do not appear to afford so much relief 
to affections of the lungs as the warm inhalations. 
In cases of tumidity of the larynx, a spray contain- 
ing 10 grains of alum to i ounce of distilled water 
may be used. In place of alum, 2 grains of sul- 
phate of iron, 5 grains of sulphate of zinc, or 
5 grains of dry perchloride of iron, in i ounce of 
water, may be employed. For antiseptic purposes, 
5 minims of sulphurous acid, or i minim of carbolic 
acid, to I ounce of water, or a like quantity of 
solution of iodine, may be used. In putrid sore- 
throat and diphtheria the writer has seen excellent 
results from iodine, either inhaled in vapour or 
applied in solution. As a styptic and lisemostatic 
spray 50 to 200 grains of tannic acid are employed, 
dissolved in 10 ounces of water, but for relaxed 
throat a weaker solution is useful. For sedative 
purposes a solution of bromide of ammonium, or 
one containing half a grain of acetate of morphine 
to I ounce of water, may be employed. Diluted 
ipecacuanha-wine spray is said to be very efficacious 
in relieving the dyspnoea of chronic bronchitis and 
emphysema. This spray in a few instances may 
induce vomiting, but this accident may be obviated 
by diluting the wine with a considerable proportion 
of water. All these spray-solutions should be 
filtered thr(Mgh paper, otherwise they may contain 
small particles which clog the aperture of the 
atomiser. At the Continental spas it is usual to 


medicate large chambers by means of spra^ and 
vapours, in which patients can sit for hours breath- 
ing the artificial atmospheres ; and in this way 
various mineral waters, such as those of La Bour- 
boule, Aix-le-Bains, and Cauterets, are locally 
applied. 

An inhaler should ^ive a cloud of fine spray. This 
can be ensured by driving the spray against the sides 
of a strong glass globe with such violence that it is 
broken into very fine particles, and these can be 
deeply inhaled through the mouthpiece without 
causing irritation, and often with very great comfort 
to the patient. 

Insufflation is a method of applying powders to 
the larynx. A vulcanite tube curved at a suitable 
angle is carried over the tongue to the laryngeal 
aperture, and then the powder which has been in- 
troduced through a small opening covered by a 
slide in the tube, is blown into the larynx and 
trachea. The blowing is effected sometimes by an 
elastic ball at the end of the tube, at other times by 
the mouth of the operator. In laryngeal phthisis 
^ to J of a grain of hydrochlorate of morphine, 
mixed with sugar of milk, may thus be blown into 
the larynx, and often with great comfort Jo the 
patient. A grain of iodoform and a grain of boric 
acid are often added to the morphine powder. 

John C. Thorowgood. 

INOCULATION {in, into ; and oculus, a bud, a 
graft). — As a medical term, inoculation is either an 
operative procedure or an accidental occurrence, by 
means of which infective materials are brought into 
direct contact with the minute vessels of the skin 
or of a mucous membrane, or with those of the 
subcutaneous or submucous tissue, so that they are 
readily and speedily absorbed. See Infection \ 
Immunity; Vaccination; Hydrophobia; 
Plague ; and Typhoid Fever. 

INSANITY. — Synon. : Fr. Folie\ Ger. Geistes^ 
krankhett ; Geistesstomng. 

The articles arranged under this heading comprise 
the following : 

I. General Considerations regarding cetiology, 
symptoms, diagnosis, prognosis, and treatment, 
P* 747 - 

II. Pathology and Morbid Anatomy of Insanity, 
P‘ 751 - 

III. Developmental Insanity, p. 757. 

IV. Insanity of Pregnancy, the Puerperal Period, 
and Lactation, p. 758. 

V. Senile Insanity, p. 761. 

VI. Delusional Insanity, including Paranoia and 
Monomania, p. 763. 

VII. Imperative Ideas, p. 765. 

VIII. Impulsive Insanity, p. 765. 

IX. Mental Stupr and Catatonia, 766. 

X. Moral Insanity, p. 767. 

XI. Insanity in Special Diseases, that is. Insanity 
occurring in the course of ordinary Medical Dis- 
eases, p. 768. 

The following is a list ot articles relating to this 
subject arranged under their respective headings in 
other parts of the Dictionary ; ALCOHOLISM ; 
Catalepsy; Children, Training of; Civii 
Incapacity ; Climacteric Insanity ; Con- 
sciousNESS, Disorders of ; Cretinism; Crime, 
Irresponsibility for; Dementia; Dipsoma- 
nia ; Epileptic Insanity ; Feigned Diseases ; 
Folie Circulaire; Folie X Deux; Forcible 
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Feeding ; General ParalVsis oif the Insane ; 
Hysterical Insanity , Idiocy ; Lucid Inter- 
vals, Lunacy, Law ofj Mania; Melan- 
cholia. 

I. General Consideratlohs —For the healthy 
function of the brain it is ‘necessary that all the 
component portions shall be in a sound condition < 
working harmoniously as a perfect whole The > 
grey and the white matter, the blood-vessels, lym- 
phatics, and neuroglia} all play important parts, and 
must be free from defect They must not be stunted 
or arrested in development, the blood must be of 
healthy quality* not too much or too little, not con- 
taminated by alcohol or other poisons The brain - 
cells must not be overworked or damaged by blows, 
heat, or organic lesions For the sana mens there 
must be the sanum cerebrum, 

^Etiology —I Predisposing causes — 
Heredity — The one great predisposing cause of 
insanity is an inherited tendency to neurotic dis- 
order Though all writers recognise this tendency, 
they vary much with regard to the importance to be 
attached to it and in the statistics they give, one 
observer attributing ten per cent of cases to this 
cause, another no less than ninety The discrepancy 
arises from the fact that some take into account in- 
sanity only and not other neurotic disease such as 
epilepsy or dipsomania one man reckons only those 
whose insanity is inherited in the direct line from 
father or mother, while another looks not only to 
the direct line, but also to the collateral branches 
The difficulties of the investigation are enormous 
when we go back even to three generations The 
history of two grandfathers and two grandmothers 
IS hard to ascertain with anything like exactness, 
but to go further back and examine the records 
of four great-grandfathers and four great-grand- 
mothers IS well-nigh hopeless No accurate in- 
formation can be got by questioning, for such 
questions are evaded, or a direct negative is 
given, whatever be the facts Only from our own 
observation can we form conclusions, and this is 
limited to a few generations In families where 
insanity is known to exist, many of the members 
are sane and remain sane all their lives We re- 
quire to know why some escape and others break 
down, not only in insanity but in epilepsy, hysteria, 
hypochondria, neuralgia, dipsomania, or other 
neurosis The tendency is not eliminated by those 
who themselves escape insanity, for by reason of 
atavism or latency it may reappear in the children 
of parents who have shown no symptoms This 
has a grave bearing on the marriage of cousins or 
other persons in whose family insanity has deve- 
loped It is essential that all the predisposed 
should marry healthy partners whose family history 
IS good, and who themselves are free from neurotic 
disorder or threatenings thereof. 

In many persons the inherited predisposition or 
tendency is manifested not by insanity but by eccen- 
tricity of various kinds, so that they differ from 
ordinary members of society and are oadly adjusted 
to their environment, not so completely out of 
harmony as to require restraint, but always on the 
verge of becoming so. They may go through life 
in this condition or break down, eccentricity mer- 
mng into insanity. They form the large class of 
l^rderland cases, and Are often extremely difficult 
to deal with. Many dnnk, and their mental state 
is ascribed to dnnk ; but frequently the drinking- 
habit is an inherited neurosis. They all display 


the predominance of ffie egoistic or sulijectscon- 
sciousness which is such a marked feature both in 
the insane and those in the borderland. Some 
evince an intense selfishness shown in penun<^s 
habits, a desire to amass wealth for which ttieV 
stint themselves and families^ If anything goes 
wrong with their affairs and they experience a loss 
however trifling, they deplore their misfortunes, 
say they are ruined, and become melancholic. 
Others live m a state of constant suspicion, sus- 
pect everything and every one, their medical man, 
their clergyman, or lawyer. They think their 
tradesmen are trying to cheat them, and will listen 
to all the gossip of servants or the like. A third 
group make lire miserable by intense jealousy ; 
even the young will display this egoism, and are 
jealous of any one who comes between them and 
their friends In married life incredible jealousy 
IS found in those who pass as sane Men and 
women make their lives intolerable without the 
faintest ground Other people live in a state of 
perpetual fear and apprehension, take a gloomy 
view of everything, and continually think that 
something amiss is going to happen Others are 
hypochondriacs, spending their lives m the vain 
search for remedies for imaginary ailments, neg- 
lecting their business, family, and friends 

Some of these eccentrics drift into insanity, 
but many persons develop symptoms of the disorder 
without any previous peculiarity or warning The 
time of life is held to be accountable for it in certain 
cases, and there has been described an insanity of 
puberty and adolescencewhich above all is due to here 
ditary taint («<? Insanity, Developmentat ) The 
peri(ii between 20 and 30 is far more productive of 
insanity than that preceding, but between 30 and 
40 the liability is greatest, for this is the time of 
the highest development and specialisation of the 
brain-centres, a time when an inhented weakness 
may assert itself, and when also an acquired insanity 
may anse from overstrain, alcohol, or syphilis, 
which at an earlier age do not play so important a 
part Yet the insanity of this penod has received no 
name As age advances the insane cases are less 
frequent, but the climacteric is a time of danger {see 
Climacteric Insanity) Old age has also much 
to do with the causation of insanity, but if we 
eliminate the cases of mere mental decay and degene- 
ration, we shall find that heredity is often the chief 
cause, and in many has produced previous attacks 
{see Insanity, Senile) Heredity is a very im- 
portant factor in the production of insanity dunng 
pregnancy, the puerperal period, and lactation. 
See Insanity of Pregnancy, the Puerperal 
Period, and Lactation 

Sex — That females preponderate in our asylums 
IS certainly owing to the lesser mortahty, for they 
are much less liable to fatal brain-disease. Proba- 
bly the difference in the number of the two sexes 
who become insane is not very material, but statis- 
tics help us little, as only those of new cases can 
determine the question 

Age — The time of life at which most insanity 
occurs IS that of maternity, between thirty and forty 
years of age ; it then decreases with each decenniid 
penod. The time of the highest development of 
the brain-centres is that in which dicy nth most 
prone to disorder, the time when an inherited 
weakness is most likely to manifest itself, and when 
the last and least organised structures are most 
liable to disturbance and loss of equilibrium. 
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II. Exolting Causes. — These have been divided 
into physical and moral, and by morcU is meant 
menial. The physical are» in the opinion of many, 
toxins either derived from without or eenerat^ 
within the body. Such toxins as those of rheuma* 
tism or gout are easily recognisable, and the rela- 
tionship between them and insanity is unquestion- 
able. Disease of the kidneys is known to be con- 
nected with brain-disorder and causes ursemic 
convulsions and ursemic coma ; diabetes may end in 
coma, and disturbance of the liver may permit toxins 
from the intestinal canal to reach and affect the 
brain. So also the toxins of fevers, of typhoid fever 
or scarlatina, of influenza or pneumonia may light 
up insanity in some, and ordinary delirium in others. 
What the connection may be between the uterus 
and the brain is a disputed point, and it may be 
doubted whether pueri^ral insanity is always due 
to sepsis as sorne hold, while other toxins depending 
on disease or disorder of bodily organs have yet to 
be defined. Besides these autotoxins from within 
there is a large mass of insanity caused by poisons 
from without which is due to the vices of civilisation 
and is preventable. 

Alcohol. — Alcoholism probably plays a larger 
part in the causation of insanity and an insane 
inheritance than any other factor, and this is the 
reason why cerebral disorders increase among the 
lower rather than the upper classes. See Al- 
coholism. 

Syphilis. — Among the preventable causes of in- 
sanity syphilis holds a prominent place, and its 
importance is emphasised daily by the researches of 
pathologists. General paralysis of the insane is 
mainly due to syphilis, acquirea or inherited. Many 
other brain-disorders and lesions of the cerebral 
vessels have their origin in syphilitic disease. 

Lead, bhang, opium, cocaine, dr'tr. — Among the 
preventable causes of insanity must be ranked lead- 
poisoning, such cases occurring principally in manu- 
facturing districts {see Lead-Poisoning). Many 
recover, but some drift into dementia, having gone 
through various stages of mania or melancholia. 
In the East or wherever Orientals are gathered to- 
gether bhai^, haschish, or Indian hemp is a fertile 
source of insanity. The Superintendent of the 
asylum at Cairo reports that in 41 per cent, of his 
male patients bhang alone or combined with alcohol 
caused the disease. Drugs like opium, morphine, 
cocaine, chloral hydrate, and other hypnotics may 
bring alxDut a habit which amounts to a disease, but 
if the poison is removed actual insanity is rarely 
found. 

In the search after toxins we must not forget that 
there are other and equally potent causes. These 
have been called moral, but a better name for them 
is mental causes. They bring about insanity, not 
by toxins but by disturbance of the brain-circulation 
and vessels, by alteration of the blood-supply, not 
in the quality but in the quantity. We know that 
mental excitement, even when pleasurable, prevents 
sleep by producing hyperaemia. In health this 
quickly pbsides, but if long-continued worry and 
overstrain render this sleeplessness constant, chemi- 
cal changes are set up and the brain-cells are 
damaged by fati^e as those of the spinal cord are 
by overwork and strain. We cannot disregard the 
importance of such hyperaemia leading to congestion 
and the accumulation of the products of waste. 

Sudden fright or shock may bring about rapidly 
toe changes which are slowly caused by long-con- 


tinued strain. How the circulation is affected by 
such events is shown by the fact that occasionally 
sudden shock will produce cerebral iuemorrhage. 

Sunstroke and traumatism. — Many break down in 
India and are said to have had sunstroke. A better 
name is heatstroke, for the cause of the insanity is 
exposure to the heat of the hot season, night and 
day, and consequent pneumonia. Traumatic in- 
sanity may be due to a blow causing organic change, 
or to shock. In the latter case hereditary predis- 
position is almost certain to be found. 

Epilepsp. — A considerable amount of insanity is 
due to epilepsy. See Epileptic Insanity. 

Symptoms. — The first symptom of insanity is 
an alteration in the feelings or conduct of the indi- 
vidual. He feels that something is amiss, as in 
truth there is. There is a defective condition of 
his nerve-force and a reduction of the highest men- 
tal centres, but this he does not realise, and pro- 
ceeds to account for his feelings by external causes. 
He imagines that something has been put in his food, 
or, feeling himself to be changed, thinks that every 
one is looking at him or conspiring against him. 
The stage of alteration may be long or short, and 
during it his conduct and feeling may be changed, 
but in the great majority of cases it does not last 
long without delusions which arise out of, and re- 
present, the feeling experienced. Delusions are not 
the first symptom of insanity ; they are preceded by 
the altered feelings, so that when we find delusions 
it is probable that the disorder has lasted for some 
time, and on inquiry we hear that he has complained 
of his head, that his nights have been sleepless, his 
appetite impaired, and his digestive apparatus dis- 
ordered. The first stage of insanity in most patients 
is one of depression. This at first may be slight, 
and may pass off with rest and treatment, or it may 
increase till it becomes a grave melancholia with 
suicidal tendency requiring active measures. In a 
certain number the depression is succeeded by exal- 
tation and excitement. This may point to serious 
cerebral mischief and commencing general paralysis. 
The reduction here is to a greater depth than in the 
melancholic, and the prognosis is less favourable, 
even if there be no symptoms of general paralysis. 

Generally speaking, then, we find delusions pre- 
sent in insane persons ; and it is to be remembered 
that delusions always concern the patient personally. 
Mistaken beliefs, beliefs in mesmerism, spiritualism, 
or ghosts, mistaken beliefs or popular fallacies about 
health, these are not insane delusions unless the 
person who holds them believes that they concern 
him, and make him act in some insane way. Those 
most commonly found are delusions that there is 
something amiss with the patient. Either he has 
some loathsome disease, as leprosy or syphilis, or 
he is poisoned by something put in his food or drink, 
or he is very wicked and going to be tried and 
punished or tormented or burnt. Many, especially 
women, are troubled by fears that they have been 
so wicked as to destroy their hope of salvation in 
the life to come, and many think not that they are 
wicked but that others are plotting and conspiring 
to ruin them, to rob them of money and character, 
and to accuse them of every kind of possible crime. 
This is the well-known monomania of persecution. 
On the other hand where there isexs^tation of ideas 
and excitement and hypereemiaof brain, the patient 
will think himself immensely rich, strong, and of 
high rank. He will invent machines or paint pic- 
tures to bring him unbounded wealth. He will be 
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restless, incessantlpr moving about to cany out his 
projects, and requiring legal restraint to keep him 
quiet. These exalted ideas are common in general 
paralysis, but they are also found in ordinary mania. 

Hallucinations of the senses are also frequently 
found in the insane, especially those of si^t and 
hearing The former occur m the acute rather 
than m the chroiiic stages of insanity, and pass 
away with the acute period, as in delirium tremens 
But hallucinations of heann^ * voices ’ are met with 
in both the acute and chronic insane, and may re- 
main when all other symptoms have subsided, or if 
they vanish they are apt to reappear at any time. 
Such patients are a dangerous class, often incurable, 
and under the influence or command of the voices 
may commit crimes or suicide 

Insane acts — Although in the great majority of 
insane patients delusions are found, yet the insanity 
of some is shown by insane conduct without apparent 
delusion. This class often presents great difficul- 
ties when restraint is needed, for it may be allied 
that the act proceeds not from insanity but from vice 
There may be such acts as indecent exposure, fan- 
tastic dress, solitary living or peculiar habits, dipso- 
mania, homicide or suicide, self-mutilation, wasting 
or squandering of property or stealing This will 
be discussed under Moral Insanity and Impul- 
sive Insanity The patients who commit insane 
acts do them chiefly under the influence of delusions, 
or they may not have arrived at the stage of delu- 
sion Stealing, for example, is common at a very 
early period in general paralysis Others may ha\ e 
lost their delusions but not wholly recovered, while 
patients may show the first signs of dementia, senile 
or epileptic, by foolish and insane conduct 
Diagnosis —A great number of patients who 
come before the physician for treatment present no 
difficulties of diagnosis A man in acute mama or 
acute melancholia may be difficult to treat, but 
diagnosis is easy , and in cases of suspected general 
paralysis there may be no doubt about the insanity, 
although there may be as to the precise nature of 
the disease. Diagnosis is difficult in cases of 
so-called partial insanity where a patient with 
perhaps fixed delusions is able to conceal or deny 
them, and to talk rationally on ordinary topics 
Information has to be gained from friends, and 
according to their views and inclination they will 
magnify or minimise the symptoms they have to 
describe, and frequently obstruct rather than aid 
the inquiry The patient is said to have delu- 
sions ; It IS important to ascertain accurately whether 
that w'hich is alleged is a delusion or a fact If 
It IS a delusion, is it an insane delusion and one 
which justifies the signing of a certificate ? Also, 
does the patient hold the delusion at the time of 
the examination ? Frequently we hear of a delusion 
held perhaps a month previously which has after- 
wards passed away. Where delusions concerning 
conspiracy or poison prevail, inquiry concerning 
the patient’s health will often elicit them, and 
questions about the family or friends may bring to 
light delusions of ccHispiracy and persecution. 
Where there is exaltation and reckless expenditure 
It is often difficult to come to a decision The 
alleged lunatic may spend more than he ought, yet 
not so much as to make it an undoubtedly insane 
act, and we may not be able to get at any delusion. 
Here a decided change may be noticed,’* a change 
in habits and feelings, which very often is the 
surest mark of insanity. The difficulties of dia- 


gnosis arise chiefly in cases where the unsoundnesa 
of mind is of a negative rather than a podtive 
character, an insufficiency of mental power rather 
than an aberration. Medical men are frequent^ 
called upon to say whether a person of weak mina, 
who IS not a lunatic in the ordinary sense of the 
word, is or is not capable of taking care of himself 
and his affairs Such questions often arise in 
forensic contests, and counsel argue that because 
there are no delusions nor the symptoms of (ordinary 
insanity, therefore the alleged lunatic cannot be 
held to be of unsound mind One class of these 
persons is that of the weak-minded or imbecile 
who have been deficient from birth or childhood 
Here the difficulty is to determine the degree of 
the defect. They are not idiots, but something 
perhaps not far removed They are often wicked 
and vicious, and it may be necessary to protect 
their persons as well as their property. They 
constitute a portion of the morally insane^ may 
have a certain amount of education, an excellent 
memory, and are sharp and cunning in many ways 
But they, notwithstanding, may have no idea of 
the value of money beyond that of half a crown, 
and know nothing of capital, interest, or income, 
being obviously at the mercy of any designing man 
or woman There are others whose imbecility does 
not date from childhood, but has been cau^ by 
attacks of insanity, apoplexy, epilepsy, or dnnk. 
Here the difficulty is lessened, inasmuch as we have 
a standard of comparison in the patient’s former 
condition which we have not in the congenital 
imbecile A marked sjmnptom is loss of memory, 
a common result of epilepsy and dnnk. But this 
also IS a question of degree , and many can tell us 
all about their childhood and school-days who know 
nothing of what happened yesterday, and if they 
have made a will are not certain of it, and can tell 
us nothing of its purport There is also the 
dementia of old age, often very painful to deal with 
if It takes the form of vicious or extravagant halnts. 
Here we must compare the former life of the 
patient with his present, and we shall probably recog- 
nise the change which is so often the best proof of 
insanity The difficulty in all these classes is 
greater if we have not known the individual 
previously. Then our comparison is with a former 
condition, only known by hearsay, whKh will be 
influenced by the friends according to the direction 
they wish our opinion to take This unsoundness 
of mind IS observed in persons whose insanity is 
not marked by delusions but by conduct, and much 
of It depends on hearsay, for many insane acts, 
even attempts at suicide and homicide, are not wit- 
nessed by the medical attendant but narrated to 
him The alleged lunatic must be questioned upon 
them, and if he justifies them in an insane manner, 
the diagnosis is easy. If he denies them, further 
inquiry may be necessary. Perhaps the most iffi- 
cult of all are cases of dipsomama. There is no 
law which enables us to subject inebriates to com* 
pulsory restraint. They cannot be placed under 
certificates unless there is evidence of insanity. 
In deUnum tremens there often is such <^den<i, 
but It is not wise to send such patients to an 
asylum, as in a week or less the disoM^ W01 come 
to a favourable or unfavourable condustOn. 

Prognosis.— The first question asked by the 
friends of a patient is, will he get wdl? If the 
malady is recent and acute and is not Gmieral 
Paralysis, the answer will ht favourable, always 





^provided that proper^ treatment be adopted. An 
uylum may be an obyioua necessity, but often thi^ 
“is violently resisted, and it is certain that many 
-curable cases are converted intp chronic by injproper 
treatment. If adequate measures are, employed, a 
large proportion of recent cases, will recover, even 
when very acute. No insanity is more acute than 
the delirious mania of puerperal >yomen, ,yet the 
recoveries from this in asylums are 8a , per cent. 
The percentage of recoveries from acute, delirious 
mania in males is not so high, but the majority get 
well at any rate in the first attack. The prognosis 
here is whether the patient will live or die^ If he 
lives he will almost certainly recover. The principal 
points to be observed are the, pulse, the tongue, 
and the temperature. A rapid pulsCj a tongue 
brown or black and dry, and a high temperature are 
unfavourable. Acute delirious melancholia with 
obstinate refusal of food is a very formidable dis- 
order, and, as it frequently occurs in patients whose 
health is already broken, the prognosis is bad. 
But melancholia of a less acute type is curable 
beyond any .other form of insanity, and this after 
a long period of depression. 3uch patients may 
have the most torturing delusions, the most suici- 
dal tendencies, may continue in this condition for 
years, and then get quite well. And this is to be 
borne in mind if legal provisions have to be made. 
We are constantly ^ked whether a family history 
of insanity will prevent a patient’s recovery. It 
certainly does not in the first attack, as is shown 
by the large percentage, of recoveries in puerperal 
insanity, where hereditary predisposition is gene- 
rally the cause. The insanity of young persons 
is mainly due to this, -but a large number recover. 
Such, however, are apt to have subsequent attacks, 
and many become Chronic lunatics later in life. 
With the exception of the melancholic an un- 
favourable prognosis must be given in all cases 
where the duration of the disorder is at all pro- 
longed. All writers are agreed that early recc^ni- 
tion and early treatment conduce to recovery. If 
we are consulted about patients whose insanity has 
lasted a twelvemonth or longer, the prognosis is 
bad, especially where the symptoms at first slight 
have grown by degrees till they have become severe 
amd formidable ; riiose who have hallucinations of 
hearing of a twelvemonth’s duration are unlikely 
to lose them. Epileptic insanity is unfavourable, 
because the epilepsy must have been frequent to 
cause the mental disturbance, and is not likely to 
cease. Alcoholic insanity may or may not be cured 
according to its nature and d^ree. Acute insanity 
following a bout of drinking may pass off, and as in 
delirium tremens the patient will recover entirely, 
but the dementia from long-continued inebriety 
dependi^ upon changes in the brain-cells and 
centres is most unfavourable, as are any organic 
changes produced by syphilis. All recurrence, 
whether after loi^ or short intervals, is bad. Some 
patients have ^ alternate days, others alternating 
attacks of mania and melancholia, with perhaps a 
short interval of sanity between. Many have 
recurring attacks of the same kind. The prt^osis 
is unfavourable in all such cases. 

Treatment. — There are two classes of the in- 
sane requiring tr^tment: those who sufier from 
fmute aim curable insanity, and those whose malady 
is chronic and incurable, who must be kept under 
IBore or less restraint for the term of their lives. 
We are not now concerned with the latter. When 


^ling with, the former, the first question is, where 
and by whom is the patient to be treated ? It may 
be laid down as a rule po which there are but fe>^ 
exceptions that an insane person cannot be properly 
treated at home.. If the inwnity is not a mere 
transitory outburst but a prolonged attack with 
jdelusiohs, and excitement, maniacal or mel^cholic, 
home is the worst place. Removal to fresh sur- 
roundings is an imperative necessity, and the sight 
of pear relatives is, generally speaking, as prejudicial 
as that of the home. Many must be removed to 
an asylum, some because tlieir means admit of no 
other course, others because they are too dangerous 
to be kept in an ordinary house. But there are 
patients who can be treated successfully out of an 
institution, and if they are young or are earning 
their livelihood in a profession or post of responsi- 
bility, it is much to their advantage to escape the 
stigma of a lunatic asylum. Among these are : — 

{a) Cases of acute delirious mania, puerperal or 
other, which often run a short and regular course, 
and may be treated in a private house if suitable 
rooms can be provided — cool, airy, and quiet, with 
windows and fire guarded, under the care of experi- 
enced and sufficient attendants. If any relatives 
are in the house, the patient should see them rarely 
or not at all. 

{d) Melancholic patients whose malady is not 
acute, who take their food, are clean and orderly, 
and able to take outdoor exercise, may be treated 
in private houses other than their own. A friend 
or relative may be of the party, but strangers are 
.a valuable adjunct. Most melancholics are suicidal, 
yet adequate vigilance should prevent this. Many 
are able even to travel, and derive great benefit from 
constant change of scene. 

(<•) Young patients suffering from ‘ acute dementia’ 
or, as it has been called, stupor with dementia (see 
Dementia), need not be sent to an asylum, and 
may even be treated at home under an experienced 
and judicious attendant who will carry out the 
directions of the medical man. 

There are some, however, who have a much 
better chance of recovery in an asylum, and whose 
malady is likely to become chronic if this treatment 
is not adopted. 

(d) The melancholia of many patients is too acute 
for residence in a private house. They are on the 
look-out all day and all night for opportunity of 
suicide by windows, stairs, or other means; they 
require forcible feeding, strip off their clothes, and 
will not lie on a bed. All such demand the appli- 
ances and safeguards of an asylum. 

(e) There are patients suffering from acute mania, 
not acute delirium, but conscious mania, who, 
knowing well what they are about, are noisy and 
violent, even homicidal, mischievous and quarrel- 
some, always complaining of the attendants, wilfully 
wet and dirty. This form of insanity is generally of 
some duration, the patients require much exercise, 
but are not fit to walk beyond asylum-grounds, and 
demand the authority and supervision of an asylum- 
superintendent, for they cannot be left to attendants 
only, 

(/) Very few general paralytics can be treated 
out of an asylum. If dementia commences very 
early and the patients are quiet and tractable, some 
may be managed in a private house if the friends 
greatly depe it, but the grandiose exaltation of 
the majority, the impatience of control and reck- 
less violence, make, an asylimi necessary. Once 
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there, they are the happiest members of the com- 
munity 

There are some whose malady, not being very 
acute, has been called partial insanity or mono- 
manta Sometimes it is a form of melancholia 
marked by suspicion, aversion, delusions of perse- 
cution, and general alteration of feeling and con- 
duct. Above all, it is characterised by the most 
intense egoism This is the condition of many of 
the chronic insane, but occasionally the disorder 
though similar in many respects is recent and 
curable, and for this an asylum is the most effectual 
remedy Because he is not acutely insane or 
dangerous the friends shrink from such a step, but 
placed in a family or private house, a patient of this 
kind becomes the centre and focus of the whole of 
his surroundings, and his egoistic ideas are fos- 
tered accordingly If he is melancholic, never was 
man so unhappy, so God-forsaken, so tormented , 
those about him must assure him fifty times a day 
that It IS not so, and be for ever encouraging his 
luxury of woe If he is not melancholic, but the 
opposite, he never ceases to accuse and revile those 
about him, and strives to make their lives as un- 
comfortable as he can Place one of these in an 
asylum, where, instead of being the one important 
unit, he becomes, say, the hundredth part of the 
whole community, occupying not the entire atten- 
tion of those who have charge of him, hut only a 
very small part, his self-importance is greatly 
chilled, especially as his ideas and complaints are 
totally disregarded by the other ninety-nine inmates 
Many thus recover, often without medical treatment 
of any kind The asylum carries with it a moral 
treatment not to be found elsewhere 
With regard to medicinal treatment little need 
here be said The medicines appropriate to each 
form of insanity will be mentioned under the 
different heads The chief medicines required are 
tomes and sedatives, and among the former the 
most valuable are the preparations of iron, either 
alone or m combination with arsenic or strychnine. 
Constipation, which is almost always a trouble in 
melancholia, must be combated by such drugs as 
cascara, given at regular intervals, with or without 
enemata, while massage of the abdomen is often 
useful. Of sedatives and hypnotics there is a long 
series Besides opium and the bromides there are 
chloral hydrate and chloralamide, sulphonal and 
tnonal, hyoscine and hyoscyamine, and paralde- 
hyde, probably the safest of all Opium is espe- 
cially beneficial in melancholia, while the bromides 
are more suited to excited and exalted patients 
Chloralamide is preferable to chloral hydrate, tnonal 
to sulphonal ; hyoscine and hyoscj^amine are dan- 
gerous medicines, and are rapidly going out of favour. 
The objection to paraldehyde is its nauseous taste, 
but It is a safe narcotic with little unpleasant after- 
result, and may be administered without nsk in the 
majonty of cases. The treatment of insanity by the 
administration of animal extracts, lately so much 
advocated, has been very carefully carried out at the 
Royal Asylum, Momingside. Easterbrook has pub- 
lished a detailed account of the patients there treated 
by various extracts, especially thyroid, and came to 
the conclusion that these substances produce a gene- 
ral tonic effect upon cell-metabolism. A certain num- 
ber of patients recovefed under large doses of thy- 
roid where previous treatment had beeivwell tned 
but failed, yet no one recovered from ordinary in- 
tractable insanity under small or moderate doses. 


In a hundred cases of insanity which were not 
hopeless there were twelve recovenes 

Good and abundant food is most necessary in the 
treatment of the insane. A lai|[e number, espe- 
cially the melancholic, refuse food, but must not be 
allowed to remain long without it Either by the 
nose or by the mouth, they must be fed ; it is use- 
less to wait in the hope that hunger will induce 
them to eat, for starvation does not cause hunger in 
such persons, but on the contrary, adds to their 
weakness, bodily and mental When they find out 
that they will be fed by force, they frequently give 
in and take their food. G. F. Blandford 

il Insanity, Pathology of —During the last 
SIX years the pathology of insanity has made very 
rapid and remarkable advances, which have been 
coincident with, and in a large measure dependent 
upon, corresponding advances m our knowledge of 
the normal structure and physiolc^y of the nervous 
system It has also been very greatly assisted in 
Its progress by the precise knowledge that has been 
gained regarding the behaviour of the nerve-cell 
under pathological conditions, through the bnlliant 
senes of experimental researches earned out by 
Lugaro, Marinesco, van Gehuchten and others. 
During this period, moreover, the modem doctrine 
of the toxic basis of insanity has taken definite shape 
and steadily grown m importance. The very nume- 
rous structural alterations that can be demonstrated 
by modern methods of investigation in the brains 
of persons who have died insane are to-day recc^- 
nised to be, with few exceptions, the result of the 
action of vanous toxins, some of which arc intro- 
duced from without, but most of which are gene- 
rated within the body itself, either m consequence 
of perverted functional activity of vanous organs 
and tissues, or by^micro-organisms 

We shall not here attempt to frame any classifi- 
cation of the pathological vaneties of insanity, since 
the present position of knowledge does not permit 
of this being done with accuracy The ultimate 
classification will be one in which the so-called 
mental diseases are simply placed in their proper 
relationship to other diseases of the nervous sj^tem ; 
they certainly will not collectively form a special 
subdivision. • 

Etiology and Pathogenesis — It is now very 
generally recognised that there are two great factors 
in the pathogenesis of a very large majority of cases 
of insanity — (i) an inherent weakness of individual 
organisation, and (2) certain exciting or determining 
causes The essential nature of the inherent weak- 
ness of individual organisation which predisposes to 
the occurrence of insanity is as yet very imperfectly 
understood That such a predisposition does, how- 
ever, exist in many individuals, and that it tends to 
transmitted from generation to generation, are 
facts too clearly proved to admit of dispute at the 
present day There is conclusive expeninental evi- 
dence that the nerve-cells of lower animals vary 
within considerable limits m different individuals of 
the same species in regard to their vulnerability to 
certain toxic agents Extensive lesions of essen- 
tially the same character as those produced by such 
toxic agents m lower animals can be demonstrated 
in the brains of persons who have ^ed during an 
attack of acute insanity, in the pathogenesis of 
which it is now certain that toxins plav an essen- 
ual part. On the other hand, there are the strongest 
grounds for believing that the same toxins may act 
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upon the nerve-cells of other persons without pro- 
ducing either similar lesions or corresponding sym- 
ptoms. There is, therefore, reason to regard pre- 
disposition to insanity as determined by a compara- 
tively feeble resisting power of the brain-cells to 
the action of certain toxins, or by an instability of 
cerebral tissue. 

The excidng or determining causes of insanity 
are very variously enumerated and classified. But, 
with very few possible exceptions, they are all 
capable of being regarded as consisting in the action 
of toxic substances upon the cerebral tissues. These 
toxic substances may conveniently be classified as 
follows : — 

(1) Those that are introduced from without, such 
as alcohol, morphine, lead-salts, cocaine, &c. This 
form of toxic action is often distinguished by the 
term hetero-intoxicatum. 

(2) Those that are generated in the tissues of 
the body itself, in the course, or as a remote result, 
of various infective and non -infective diseases, such 
as syphilis, influenza, rheumatism, &c. ; or in con- 
sequence of perverted functional activity of various 
organs such as the liver, kidneys, thyroid gland, 
&c. ; or in association with other disorders of meta- 
bolism, such as those determined by living in bad 
hygienic conditions, and by various forms of mental 
shock and over-strain. To such toxic action the 
term auto-intoxication is commonly applied. 

(3) Those that arise in the contents of the ali- 
mentary tract in consequence of functional derange- 
ments of the digestive organs, and are absorbed into 
the system, producing the condition generally re- 
ferred to as auto-intoxication from the gastro-intes- 
tinal canal, 

(4) Those that are developed by the action of 
micro-organisms which have gained admission 
through the alimentary tract into the blood-stream, 
producing the condition known as auto-infection. 

It has Tong been generally recognised that certain 
forms of insanity are determined by hetero-intoxica- 
tion. Perhaps the most obvious example of the 
kind is alcoholic insanity. It is only comparatively 
recently, however, that the vast importance of auto- 
intoxication as a cause of insanity has been ade- 
quately realised. As above indicated auto-intoxica- 
Uon has numerous different forms. In many instances 
it is initiated by the action of micro-organisms, that 
is to say, b^ infection, but the primary action of the 
specific toxins is soon reinforced, and indeed often 
entirely replaced by various secondary intoxications. 
Other forms of auto-intoxication have no special re- 
lationship to organismal infection, but arise merely 
from the disordered functional action of various 
glandular organs and tissues. 

The all-important rdle of intoxications and infec- 
tions in the rathogenesis of nervous diseases will, 
perhaps, be better understood from the following 
conclusions recently formulated by D’Abundo and 
Agostini, whose views may fairly be regarded as 
representing the consensus of the modem authori- 
tative opinion upon the subject : — 

(1) In the patht^enesis of nervous diseases in 
general, infections and intoxications are the most 
frequent, conspicuous, and active element, and this 
at all periods of life, intra- and extra-uterine. 

(2) An infective-toxic heredity (e4g. syphilis, 
alcoholism, &c.) favours in the descendants the 
development of infective-toxic nervous diseases with 
typical lesions. 

(3) Infections and intoxications in the parents. 


or in the mother during gestation, very often pro- 
duce in the foetus a most marked retardation in the 
process of myelinisation in the different systems of 
nervous connection. 

(4) Some of the degenerative neuroses are to be 
regarded as due to defective cerebral and spinal 
organisation, arising from intra-uterine toxic patho- 
logical processes that have been cured. 

(5) Infections and intoxications of the nervous 
system favour the development of secondary intoxi- 
cations which feed, reinforce, and complicate the 
clinical phenomena, and together produce the forms 
of disease due to poly-intoxication, 

(6) The action of infective-toxic agents can dis- 
play itself in any part of the nervous system, lead- 
ing to peripheral or central, systemic or dissemi- 
nated localisation, and resulting in the acute or 
chronic neuro-psychoses. 

(7) Mental confusion is merely the most frequent 
clinical type of infective-toxic action ; other psycho- 
pathic types may also have a toxic origin. 

(8) Acute delirium may be regarded as a clinical 
manifestation caused by various infective-toxic 
agents. 

{9) Recent researches upon the aetiology of gene- 
ral paralysis of the insane greatly strengthen the 
theory of its infective- toxic origin. 

( 10) The clinical manifestations of infections and 
intoxications of the nervous system are the resultant 
of more or less profound nutritive disturbances, 
which at certain stages are capable of arrest, even 
when the symptomatology is such as to make us 
doubt the possibility of recovery. 

We shall briefly indicate the probable relation- 
ship of these various forms of intoxication to sonie 
of the more important clinical varieties of insanity. 

There are undoubtedly certain cases of acute in- 
sanity that are brought on by over-exertion of brain- 
function (idiopathic insanity). It seems very im- 
probable that the cerebral disorder in these cases is 
the direct result of the excessive functional activity 
of the cortical neurons, because it is certain not 
only that these elements have great powers of re- 
cuperation after fatigue, but also that their func- 
tional activity becomes practically suspended long 
before an irreparable state of exhaustion is reached. 
The morbid cerebral changes which develop in con- 
sequence of such over-exertion of function are pro- 
bably to be explained by certain secondary changes. 
The continuous or frequently recurring excitation 
or irritation of the nerve-cells induces cerebral 
hypersemia, which from various causes tends to be 
maintained for an indefinite time; it is possible 
that the function of the vaso-motor nerves Incomes 
overstrained. A chronic sub-inflammatory condi- 
tion is produced ; the metabolism of the nerve-cells 
becomes disordered ; and waste products, abnormal 
in kind or in quality, are discharged into the 
cerebral lymph-channels. Hence the tissues form- 
ing the walls of these channels undergo pro- 
liferative and degenerative changes and at uie same 
time tend to become slightly infiltrated by leu- 
cocytes. More or less serious obstruction to the 
pas»ge of the lymph naturally results. The con- 
tinuations of these channels in the Pacchionian villi 
and dura mater (the whole extent of which is now 
known to transmit cerebro-spinal flgid to the neigh- 
bouring veins) likewise tend to become in some de- 
gree obstract^ through irritation and consequent 
proliferation and degeneration of the tissues forming 
their walls. The outflow of cerebral lymph is thu.s 
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seriously interfered with, and the nerve-cells are 
bathed by a fluid which is in a morbid condition, 
being loaded with the products of waste. Hence, 
especi^ly if hyperaemia is long maintained, the 
nervous disorder tends to become intensified and 
may progress even to a fatal issue. In other casM 
the morbid processes gradually subside, and repair 
takes place 

There can be little doubt that such h3rperaemia 
and secondary local auto-intoxication are important 
factors m the pathogenesis of all cases of acute in- 
sanity, and also in that of most forms of chronic in- 
sanity But there are probably many cases of acute 
insanity in which the primary cause is itself of a 
purely toxic character Numerous observations 
have been recorded of the occurrence of various 
micro-organisms in the blood of persons suffenng 
from acute delinous mama For the most part, 
however, these organisms have been simply the 
common pathogenic bacteria associated with sup- 
uration, and it is doubtful if their presence in the 
lood can be regarded as representing more than a 
secondary auto-mfection This at least is the view 
maintained by Ceni and Ferrari, who have very 
carefully investigated the whole question There is 
much greater reason for the belief that the special 
bacillus isolated by Bianchi and Piccmmo is the 
determining cause of one form of acute delirium, 
although absolute proof is still wanting The 
remarkable cures that have been obtained by 
Marro and others by washing out the stomachs of 
patients suffering from acute mania, as well as 
other evidence bearing upon the question, would 
seem to indicate that many cases of this disease 
are determined by auto-intoxicationifrom the gastro- 
intestinal canal It is also maintained by some 
authorities that certain cases are the result of 
conditions of simple auto-intoxication, arising in 
ways not as yet understood The delirium fre- 
quently associated with many severe febrile diseases 
IS plainly of toxic origin, although in such cases 
there is doubtless at the same time diminished 
resisting power on the part of the cortical nerve- 
cells 

Acute alcoholic insanity is clearly determined 
chiefly by the direct action of alcohol upon the 
cortical nerve-cells In chronic alcoholic insanity 
we have to recognise, in addition to the same 
factor, a progressive secondary intoxication result- 
ing from organic changes in various organs, more 
especially the kidneys, liver, and stomach Although 
the precise nature of normal senile involution is at 
present in dispute, there can be no doubt that, in 
its later stages at least, senile insanity is essentially 
the result of auto-intoxication dependent chiefly 
upon organic changes in the abdominal and thoracic 
organs 

General paralysis of the insane is now clearly 
recognised to be a toxic disease. See General 
Paralysis of the Insane 

The relation of disorders of the cerebral circula- 
tion to the different forms of insanity is certainly as 
yet in many respects very obscure. We are intoned 
to believe, however, that such disorders have much 
greater importance than is at present generally 
attnbuted to them, at least by neurolc^sts in Great 
Britain. The comparative msregard in which they 
are now held as factors in the pathogenesis of insanity 
IS doubtless largely due to the influence <rfthq.wntmgs 
of Leonard Hill, who on the ground of numerous 
experimental observations has formulated certain 


conclusions with which much of the older teaching, 
founded mainly upon clinical observation, is clearly 
mcompatible Hill maintains that the quantity of 
blood within the cramum is practically invariable 
(the Monro-Kellie doctrine), and that therefore 
cerebral artenal hypersemia can only imply an in- 
creased flow of blood through the brain, not a 
greater distension of vessels ; and that cerebral 
venous congestion necessarily implies compression 
of artenoles and capillanes, and therefore artenal 
anaemia. He also maintains that there is no local 
mechanism by which the blood-supply to the brain 
IS regulated, and that ‘ the cerebral circulation is 
controlled by the vaso-motor centre acting on the 
splanchnic area ’ 

With regard to the first of these conclusions, it 
seems to us that Hill has been led into error by 
neglecting to take into account the displaceable 
lymph within the substance of the brain itself, and 
by failing to recognise the elasticity of the vessels 
and other cerebral tissues. When these factors are 
taken into consideration, it becomes evident that 
the quantity of blood within the brain is capable of 
undergoing important vanations through inverse 
vanations in the quantity of the lymph within the 
brain , and that vascular distension is not limited, 
as Hill maintains, by the rigid walls of the skull 
and the ‘incompressible brain-substance,* but by 
the contractile and elastic coats of the vessels them- 
selves 

With regard to the second conclusion, we main- 
tain that Hill’s expenments are by no means 
decisive, and that there is strong evidence in sup- 
port of the existence of a local mechanism for the 
regulation of the cerebral blood-supply Vaso- 
motor nerves in the pial artenoles have now been 
clearly demonstrated, and it is impossible to beheve 
that they can have no functional importance. 
Moreover, prior to publication of Hill’s work, 
Cavazzani, using methods certainly no less trust- 
worthy, obtained experimental evidence of vaso- 
motor action upon the cerebral vessels, and more 
recently Spina has recorded similar observations. 
Lately, also, Acquisto and Pusaten, and D’Abundo 
have demonstrated at least the anatomical basis 
for a dural reflex, concerned with the regulation of 
the calibre of the pial artenoles 

Hence we maintain that both active and passive 
congestions, essentially similar in their nature and 
effects to those that occur in other organs, do occur 
in the brain, and that, although the subject is sUll 
invested with much obscunty, there are the strongest 
grounds for believing that there is a local me- 
chanism for the regulation of the cerebral blood- 
supply, disorder of which as often an important 
factor in the pathogenesis of the various forms of 
insanity 

Normal mental action has clearly been proved to 
be accompanied by cerebral hypersemia. We 
maintain that this is a true quantitative hypeisemia, 
and that it does not consist merely in an increased 
rate of blood -flow As already indicated, fiinctionid 
cerebral hypersemia is apt to pass into pathological 
hypersemia, if the excitation or emotion that bni^ 
It about IS unduly prolonged, and it is probable 
that idiorathic insanity (or the insanity wnlch fol- 
lows on the action of so-called * moral causes,’ such 
as gnef, worry, anxiety, and proloc^^ study) is 
initiated m this way. In other forms of acute in- 
sanity, there is certainly as a rule, and probably 
always, similar active congestion. In senile mania, 
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active hypenemia appears to affect certain areas 
specially, its incidence and distribution being in 
large part determined by organic changes in the 
vessel-walls. In general paralysis, there is con- 
stantly well-marked active congestion of the brain, 
which probably specially affects the cortex. The 
view, which has recently gained much credence, 
that in this disease there is a condition of cerebral 
ansemia, consequent upon venous congestion, is, we 
believe, entirely erroneous. True cerebral anaemia, 
consisting in a diminution in the (quantity of blood 
within the brain, and not merely in retardation of 
the blood-flow, is probably an important factor in 
the pathogenesis of many cases of chronic melan- 
cholia. It has now been clearly established that 
states of mental excitement are in general associated 
with low arterial tension, and that, on the other 
hand, states of acute mental depression are very 
commonly accompanied by the opposite condition 
of high tension. 

Pathological Ai^Arowi.— Congenital Abnor- 
malities of the Brain, — Slight structural abnor- 
malities of the brain are unquestionably far more 
common in the insane than in the mentally sound. 
They are especially frequent in cases of idiocy, con- 
genital imbecility, and epileptic insanity. Some 
of the more gross congenital defects are quite in- 
compatible with normal intellectual development, 
while many others have only rarely been observed 
in persons who were mentally sound. Some of the 
more important abnormalities that may be observed 
are the following ; atypical arrangement of con- 
volutions and sulci, microgyria, absence of the 
corpus callosum, imperfect separation of the cere- 
bral hemispheres, heterotopia of the grey substance, 
porencephaly and microcephaly. 

Focal Lesions of the Localised gross 

lesions of the brain are certainly of very consider- 
able importance in the pathogenesis of insanity. 
They are present in from 25 to 30 per cent, of 
cases exammed after death. They consist chiefly 
of softenings of vascular origin, among which are 
to be included recent and old haemorrhagic, embolic, 
and atrophic softenings. The last, which are by 
far the most common, result from gradual occlusion 
of arterial branches and capillaries, owing to mor- 
bid changes in their walls, more especially endarte- 
ritis deformans and hyaline-fibroid degeneration. 
They occur especially in senile insanity and are 
generally multiple. They affect the cortex chiefly. 
Other gross lesions that may not infreauently be 
observed in the brains of the insane induce primary 
and secondary tumours, tubercular and gummatous 
nodules, and sclerotic areas. 

Morbid Conditions of the Skull. — These are 
essentially of two classes, namely (i) variations in 
form and size overstepping the limits of the normal, 
and (2) changes in the structure of the bones, evi- 
denced especially by abnormalities in thickness, 
consistence, and histological characters. 

The skulls of the insane in this country have not 
yet been sufficiently studied by strict craniological 
methods to permit of precise conclusions being 
formed regarding the fre<juency and significance of 
the slighter morbid conditions of the former class. 

Changes in the thickness, texture, &c., of the bones 
of the skull are extremely common in the insane. 
The calvarium, as a rule, suffers more than the 
base. General or local thickening is exceedingly 
common. Statistics compiled by different observers 
show the condition to ^ present in from 25 to 


50 per cent, of all cases. It is sometimes accom- 
panied by the development of large irregular 
Dosses, or of more or less numerous small excres- 
cences on the inner aspect. The bone is usually 
at the same time condensed, but in some instances 
it is softened. The highest degrees of thickening 
occur in senile insanity, but the largest proportion 
of thickened crania is found in cases of general 
paralysis. Atrophic thinning is comparatively rare. 
It is observed mostly in cases of senile insanity. 
Osteosclerosis, or condensation of the bone, which 
is usually accompanied by thickening, is seen in 
about 30 per cent, of cases. The condition is 
practic^ly a constant one in general paralysis. 
Osteoporosis, or general softening of the bone, 
occurs in about 5 per cent, of cases. It is mostly 
observed in the senile insane. The weight of the 
cranial bones is greatly increased in most cases of 
general paralysis, and also in many of epilepsy. 

Morbid Conditions of the Dura Mater. — One of 
the most common morbid conditions of the dura 
in cases of insanity is an undue degree of adhesion 
to the calvarium. It is present, according to the 
statistics of different observers, in from 15 to 40 per 
cent, of cases. Senile insanity, epileptic insanity, 
and general paralysis furnish the largest proportion 
of examples. Morbid adhesion to the pia-arachnoid 
is comparatively rare. Thickening of the dura is 
exceedingly common, but is generally slight in 
degree and somewhat difficult to recognise. Atrophic 
thinning is occasionally to be observed. Bony for- 
mations, most commonly situated in the falx cerebri, 
but sometimes near the outer aspect of the mem- 
brane, occur with considerable frequency. In all 
cases of long-standing insanity, the dura mater also 
undergoes other chronic alterations which, for the 
most part, are recognisable only on microscopical 
examination. They consist in general or local 
proliferation and degeneration of the endothelial 
cells of the inner surface and of the walls of the 
perivascular canals. As already stated, such 
changes cause obstruction to the outflow of cerebro- 
spinal fluid. They also, however, in chronic forms 
of insanity, have another important consequence, 
namely, obliteration of large numbers of the super- 
ficial dural capillaries by compression. Following 
upon the obliteration of these original vessels, new 
capillaries shoot out upon the surface of the dura. 
They tend to give way before the normal blood- 
pressure during the last few days of life, owing to 
ktty and other changes in their walls. It is in 
this way that most of the subdural ‘false mem- 
branes,’ so common in the insane, are developed. 
They consist essentially of blood-clot which, how- 
ever, is very commonly in process of vascularisa- 
tion. Other subdural false membranes are formed 
from blood which has escaped from a cerebral 
arteriole or vein. See Meningitis (Pachymenin- 
gitis H/emorrhagica Interna). 

Morbid Conditions of the Pia-arachnoid. — The 
most important morbid change to which the pia- 
arachnoid is subject in insanity is one which mani- 
fests itself as thickening, milkiness, and opacity, 
accompanied generally by granularity of the sur- 
face. It is a constant condition in all cases of long 
standing. It is seen in its most extreme degrees 
in general paralysis and senile insanity. The cor- 
responding tissue-changes consist- of general hyper- 
plasia of the connective tissues and proliferation 
and degeneration of the endothelial cells lining the 
lymph-spaces. The granulations on the surface 
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are composed of proliferated endothelial cells. In 
advanced general paralysis, there is usually, in 
addition, well-marked infiltration of the tissues 
with the leucocytes, indicating an acute inflam- 
matory process Whether or not, apart from such 
leucocytic infiltration, we regard the condition as 
inflammatory will depend upon what we mean by 
inflammation {see Inflammation) We have 
already insisted upon the great importance of con- 
ditions of general toxaemia in the causation of 
insanity, and have explained how secondary local 
auto-intoxication is set up by morbid metabolism 
in the cerebral tissues We believe that both of 
these conditions contribute to the production of 
the structural alterations that occur in the pia- 
arachnoid, dura mater, and skull The toxins, 
which are added to the lymph in consequence of 
the altered metabolism in the brain itself, are pro- 
bably, however, more important in this connec- 
tion The tissues of the pia-arachnoid, dura mater, 
and skull are bathed by a lymph which is in varying 
degrees unsuitable for their healthy nutrition 
Hence they undergo the morbid alterations which 
we have briefly described 

Morbid Condition of the Cerebral Vessels — The 
morbid changes that affect the cerebral vessels in 
insanity are of great importance, but are of so nume- 
rous and complicated a nature that we can do little 
more than name them here {see Brain, Vessels of. 
Diseases of). Two forms of granular yellow pig- 
mentary deposit are very commonly to be observ^ 
in great abundance in the adventitia of the intra- 
cerebral vessels One represents a pathological 
increase in the quantity of a normal constituent It 
is generally of a light-yellow colour The other, 
which has a reddish-yellow tint, consists of hsema- 
toidin, and is always indicative of antecedent 
haemorrhage Hyaline degeneration chiefly affects 
the adventitia It occasionally occurs as an acute 
condition, but is more common in its chronic form 
of the hyaline-fibroid degeneration of Gull and 
Sutton. This change is very often a well-marked 
one in various forms of chronic insanity. It spe- 
cially tends to implicate the capillaries of the first 
layer of cortex Endarteritis deformans or athe- 
roma occurs in its most severe form in some cases of 
senile insanity Acute periarteritis occurs in the 
advanced stages of general paralysis Colloid de- 
generation and calcification have been described, 
but are certainly very rare The condition known 
as ^ St at cnbUi consisting in the development of 
spaces at the side of the larger vessels in the white 
substance, is common in all atrophied brains, espe- 
cially in those of the senile insane 

Alorbid Conditions of the Neuroglia and Mesogha 
In all forms of insanity in which there is chronic 
irritation in the brain, or dead tissue to be replaced, 
the neuroglia-cells undergo hyperplasia This 
condition is especially common in tne outermost 
layer of the cortex, and in the white matter. It is 
generally present throughout extensive areas of the 
cortex in general paralysis. Locahsed areas of 
sclerosis are exceedingly common in the aged insane 
and in chrome alcoholic insamty. Ventricular 
granulations, which are almost constantly present 
in general paralysis and senile insanity, are essen- 
tially localised overgrowths of neuroglia. 

Morbid CondUtons of the Nervi'cells , — Although 
many points regarding the normal struct)ire of the 
nerve-cell are still in dispute or undemded, the 
following bnef description, which apphes specially 


to the larger cortical nerve-cells, probably fairly 
represents the consensus of opinion upon die sub- 
ject among the best authonties at the present day. 
The nucleus is generally placed about the centre of 
the cell-body It has a distinct limiting membrane 
and contains a reticulum and granules, and a 
rounded nucleolus, generally centrally situated. All 
of these constituents are acidophile in reaction, 
excepting from two to four small particles adhermg to 
the nucleolus, which are basiphile . these represent 
the whole of the chromatin in the nerve-cell The 
cell-body has vanous shapes, but is commonly 
pyramidal It extends on the one hand into three 
or four long dendntic processes, the protoplasmic 
processes or dendntes, which, except close to the 
cell-body, are clothed with numerous short filiform 
or pyriform processes, the gemmulse ; and on the 
other into a single delicate smooth process, the 
axis-cylinder process or axon, which at some little 
distance from the cell-body begins to give off* at 
right angles some finer branches, termed collaterals. 
The main fibre may become the axis-cylinder of a 
medullated fibre, or run a comparatively short 
course as a non- medullated fibre It terminates in 
close relationship to another nerve-cell, either as a 
peri-dendntic or a pen-cellular arbonsation The 
basis of the cell-protoplasm consists of minute 
fibres, which for the most part course independently 
in the processes, but form a true reticulum round 
the nucleus The fibrils of the axis-cylinder process 
anse from this pen-nuclear reticulum. In the cell- 
body the spaces of the reticulum are filled up by a 
homogeneous or faintly granular substance which 
has a strong affinity for certain dyes, such as 
toluidm blue, and which m preparations by cer- 
tain methods appears in the form of minute aggre- 
gations, the Nissl-bodies, or chromophile elements 
of the nerve-cell The bodies of the lai^er cells 
contain numerous minute channels which open on 
the one hand into a pen-nuclear space (bridged, 
however, by the fibrils, which are attach^ to the 
nucleus), and on the other upon the surface. Near 
the base of the cell, there is generally in the adult 
a small collection of a pale-yellow substance, the 
nerve-cell pigment Vanous forms of reticula at 
the surface of the cell have been desenbed by dif- 
ferent observers, but their significance is still 
somewhat doubtful 

Although the neuron-thecry, according to which 
each nerve-cell, together with its processes, forms 
an anatomically and physiologically separate ele- 
ment, has in recent years been boldly attacked, it 
IS still maintained and defended by the great 
majonty of authorities. It is now very generally 
believed that the nervous impulses are received by 
the dendrites (in some instances by the cell-body) 
and dischaiged by way of the axon (law of dynamic 
polarisation). It has been clearly established by 
recent observations that the chromophile substance 
IS utilised during the functional activity of the cell. 
It has been maintained by some that the proto- 
plasmic processes exhibit amoeboid movements* 
which have an important action in the breaking and 
malung of connections with other cells, and that 
dunng sleep these processes are retracted. This 
theory has ^en strongly opposed by Lumo, who, 
on the basis of a series of expenmental observations 
of his own, has advanced another h;^thesi8, which 
seems to us to be much more credible. He main- 
tains that only the gemmuhe exhibit contractility, 
and that not retraction but general expansion 

3 c 2 
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tlfcse appendages, implying multiplication of con- 
tacts and wide diffusion and consequent weakening 
of stimuli, is their characteristic attitude during 
sleep. In conditions of fatigue their contractility 
is greatly diminished ; after rest their capacity to 
contract is fully restored. During psychical activity 
the gemmulse undergo continuous movements of 
retraction and expansion, whereby contacts with 
the terminations of the axis-cylinder processes of 
other cells are broken and made. 

Lugaro, who has undoubtedly done more than 
any other observer to advance our knowledge of 
the nerve-cell in normal and pathological conditions, 
has recently put forward another hypothesis which 
is of special interest in relation to the pathology of 
insanity. He states this hypothesis as follows: 
Two distinct elaborations of external impressions 
occur in the nervous centres, one inter-neuronic, at 
the terminations of the afferent fibres, and the other 
intra-neuronic, between the wave conveyed by the 
dendrites and the dynamical processes that develop 
in the interior of the cell-body ; the first corresponds 
to the phenomena of consciousness or perception 
{fenomeni dt conoscenza), the second to the affective 
states. Flechsig has lately divided the brain into 
sensori-motor and associative or intellectual areas, 
and has attributed certain special functional values 
to various portions of the latter. If his views upon 
this subject could be accepted as thoroughly esta- 
blished, they would form a highly important phy- 
siological basis for the explanation of many morbid 
phenomena exhibited by the insane. But it 
happens that at the present moment they are being 
attacked in their very foundations by several other 
high authorities, and therefore it is necessary for us 
to await the issue of the controversy before deciding 
whether they can be utilised in pathology or not. 

The experimental pathology of the nerve-cell is 
now an extremely rich and elaborate department of 
neurological science. It may be said that two 
separate types of morbid change have been dis- 
tinguished, namely, primary and secondary de- 
generation. The former results from the direct 
action of a toxin upon the cell, or from an equiva- 
lent disturbance of nutrition ; the latter follows 
injury to the axon. The characters of primary 
degeneration differ greatly according to the toxin 
employed and the intensity and duration of its 
action. But in general the alteration consists first 
in disintegration and dissolution of the chromophile 
bodies {chromatolysis) ^ then in disintegration of the 
achromatic fibrils, displacement and disintegration 
of the nucleus, and death of the whole element. If 
the toxic action ceases before the first stage is 
passed, recovery may take place. In secondary 
aegeneration the changes represent a definite reac- 
tion which runs its course and terminates either in 
recovery or in the death of the cell. Chromatolysis 
begins around the cone of origin of the axis-cylinder 
process and gradually spreads to the rest of the cell ; 
the fibrils and nucleus may subsequently be involved 
as in primary degeneration. There is considerable 
difference of opinion as to the conditions which 
influence the intensity of the reaction and determine 
death or recovery of the cell. Experimental patho- 
logy }m further taught us that many of the cellular 
alterations which can be rece^ised in the human 
brain after death are really the result of terminal 
auto-intoxications and other conditions arising 
shortly before or even after death, and that we 
must, as far as possible, look behind such alterations 


in order to see the true pathological picture of the 
disease from which the patient has suffered. Thus 
it has been demonstratea that hyperpyrexia of short 
duration, and long-continued pyrexia, can produce 
a general, more or less complete chromatolysis of 
the cortical and spinal nerve-cells. It has also 
been shown that slight chromatolytic changes are 
produced by inanition, which, however, are pro- 
bably chiefly of auto-toxic origin. Anaemia and 
prolonged insomnia have also been demonstrated 
to be possible causes of chromatolytic and other 
changes in the cells. Experimental observations 
have further shown the necessity of caution in cor- 
relating various deformities of the protoplasmic 
prolongations and their gemmulse with morbid 
phenomena in the human subject. There can be 
no question that pathological alterations in these 
appendages of the cortical nerve-cells have great 
importance in various forms of insanity, but the 
histological methods at present available do not 
serve to distinguish them clearly from other altera- 
tions which simulate them, and which, it has been 
clearly proved, may be caused by terminal auto- 
intoxication, post-mortem change, the fixing fluids 
themselves, as well as by other still obscure causes. 
Lastly, it has been shown that the nerve-cells are 
very rapidly affected by certain post-mortem altera- 
tions, which it is therefore absolutely necessary to 
understand and to be able to discount, in all studies 
in neuro-histology upon the human subject. 

Primary and secondary degeneration are the only 
diseases of the fully developed nerve -cell as vet 
clearly distinguished. The various types of morbid 
change that may be observed may occur in either 
of these forms of disease. We can only enumerate 
the more important of them here, namely, chroma- 
tolysis, achromatolysis, intense colourability of the 
achromatic substance, pigmentary degeneration, 
fatty degeneration, vacuolation, varicose atrophy, 
varicose hypertrophy of the axis-cylinder process, 
displacement of the nucleus and homogeneous de- 
generation of the nucleus. The one disease of the 
nerve-cell which does not clearly fall within the 
groups of primary and secondary degeneration is 
developmental arrest.. Various degrees of this 
condition can be recognised in the cerebral cortex 
in many cases of idiocy and congenital imbecility. 

When we endeavour to apply this knowledge in 
the study of the morbid alterations in the nerve- 
cells of the human brain in cases of insanity, we are 
met by endless difficulties. We recognise at once 
that most of the changes which up to a few years 
ago were regarded as the basis of the morbid 
mental phenomena have little to do with these 
phenomena, being for the most part initiated during 
the last few days of life or after death. Even yet 
the definite facts that can be said to be established 
are very few in number. We have in addition, 
however, a number of * working hypotheses ’ which 
greatly help us to visualise what is going on in the 
cortical nerve-cells in various forms of insanity. 
We shall conclude by briefly indicating some of the 
more important of these facts and hypotheses. 

The social phenomena of the various forms of 
insanity depend not upon different forms of nerve- 
cell lesion, but upon tne nature and intensity of the 
toxic or other condition causing the primary or 
secondary degeneration, the localisation of the 
morbid action and the special reactive qualities of 
the individual nervous system. In cases of acute 
mania and acute melancholia dying in the coarse d 
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the disease, from 25 to 50 per cent, of the cortical 
nerve-cells show distinct degeneration of pnmary 
type This percentag^e is much in excess of that to 
be found in other toxic diseases in which there have 
not been corresponding cerebral symptoms More- 
over, the lesions are much more severe, and it can 
be satisfactorily proved that large numbers of the 
cells have disintegrated and disappeared In cases 
of dementia, secondary to attacks of acute insanity, 
It can be shown that a considerable proportion, in 
some instances fully 50 per cent , of the cortical 
nerve-cells has entirely disappeared In senile in- 
sanity there is a slow degeneration of the cerebral 
nerve-cells, for the most pait of a primary charac- 
ter , Its seventy far exceeds that of the similar 
changes associated with normal senile involution. 
The lesion is essentially diffuse in its distribution, 
but at the same time it is generally more advanced 
in some areas than in others Extensive complete 
destruction of cells takes place, both in association 
with and apart from their involvement in local 
softenings of vascular origin In general paralysis 
there is also a diffuse degenerative change in the 
nerve-cells of the brain, chiefly of pnmary type 
The morbid process is, as a rule, much more acute 
than in senile insanity, and the destruction of cells 
IS greater. In chronic alcoholic insanity there is 
always a very considerable loss of nerve-cells, while 
many of those that remain present changes of a 
primary or secondary character In polyneuritic 
psychosis and other conditions of ‘ primary mental 
confusion,’ Ballet and Faure, as well as other later 
observers, have found secondary degenerative 
changes in the giant and large pyramidal nerve -cells 
of the cortex, comparable to those that occur in the 
cells of the anterior horn of the spinal cord in pen- 
pheral neuritis In all of these forms of insanity 
there are, in association with the degenerative 
changes in the cell-bodies, extensive lesions of their 
prolongations, that is to say, of the medullated 
nerve-fibres of the brain Severe change in the 
one necessarily implies corresponding alteration in 
the other ; the two being merely parts of the same 
tissue-element 

If we accept Lugaro’s theory of the functional 
contractility of the gemmulae, we may regard the 
insomnia so commonly associated with insanity as 
dependent upon an irritable condition of the cortical 
neurons, in consequence of which these minute 
appendages of the protoplasmic processes continue 
to contract in response to the slightest stimulus, 
instead of remaining in their position of rest On 
the other hand we may conceive of stupor as de- 
pendent upon an abnormal condition of the neurons, 
in consequence of which the contractility of the 
gemmul^ is more or less completely abolished. 
The hypothesis of the distinctive functional values 
of the inter-neuronic and intra-neuronic elabora- 
tions, the first portion of which, it seems to us, may 
now be accepted as a postulate, chiefly serves to 
emphasise what we have long insisted upon, namely, 
the paramount importance of the nervous connec- 
tions, or the established relations of one neuron with 
another. It is in virtue of such connections, ela- 
borated throughout the years of growth and educa- 
tion, that the marvellous machinery of the organ of 
the mind is gradually put together, and it is by their 
dissolution that this machine breaks down, m other 
words, that the mental powers become disor^amsed. 
In accordance with the second portion of this hypo- 
thesis, we may conceive of states of simple mama 


and melancholia as dependent upon abnormal meta- 
bolism within the substance of the nerve-cells, and 
can understand how they are compatible with 
unimpaired action of some of the purely intellectual 
faculties, the integrity of which is dependent up<m 
the maintenance of the mutual relations of groups 
of neurons. J. Batty Tuke 

W Ford Robertson. 

Ill Developmental Insanity, strictly speak- 
ing, should include idiocy, congenital imbecility, 
and the greater part of epileptic insamty. But 
those conditions will be dealt with in separate 
articles 

Symptoms — The most typical and the most 
common developmental psychosis is unquestionably 
that which is liable to occur from puberty up to the 
age of twenty-five, and in 72 per cent of the cases 
it takes the form of an attack of mania of a sharp 
and relapsing character, though in some cases it 
assumes a melancholic form Only 32 per cent, of 
the cases occur between puberty and twenty one, 
the remaining 68 per cent, occurring in the four 
years from twenty-one to twenty-five Contrary to 
the common opinion, puberty and the three years 
following it, that is, the fourteenth, fifteenth, six- 
teenth, and seventeenth years, produce only lo per 
cent of the pubescent and adolescent insanity. A 
typical case of adolescent mania, once seen, is not 
soon forgotten A young woman with a markedly 
insane heredity grows up till she is twenty-three 
without any neuroses, except that she remains long 
girlish and undeveloped in form She then, with- 
out any sufficient exciting cause, exhibits for a few 
weeks a slight lowness of spints, inattention and 
want of interest in her work and surroundings. 
This gradually passes off, and within another few 
weeks there appears a precisely opposite mental 
and emotional condition of liveliness and buoyancy 
of spirits With this there is an unsettledness of 
conduct, a want of moral balance, a change of 
likings, a disregard of conventionalities and manyun- 
raaidenly ways exhibited before fnends or strangers 
of the opposite sex. Sleep gets shortened, and a 
change of expression in face and eye is seen This 
mild exaltation of cortical action soon passes into a 
more marked mania The patient talks continuously 
and with little coherence of ideas , she sings loudly, 
dresses grotesquely, and becomes ‘cheeky* to an 
outrageous degree, setting at naught parental and 
scholastic authority She is boastful, offensively 
forward, immodest, impossible to please, and very 
perverse She turns night into day, is irregular in 
her eating and in all her habits, is quarrelsome, 
blaming her guardians and companions for all her 
peculianties of conduct, and is unable to get on with 
any one for more than a few hours at a time. Then 
comes a time when this * simple mania * becomes 
really ‘acute’ in its character, and the patient 
screams, becomes incoherent in speech, tears her 
clothes, fights, and neglects the common decencies. 
She IS then flushed in the face, and further altered 
in expression ; her eyes are brilliant and fierce in 
look ; and she cannot take care of herself in any 
way as to food or natural functions. During 
time her temperature nses to 99 '5° or even higher, 
her perspiration is oflensive, and menstruation is 
temporarily suspended. She loses weight rapidly 
and soon looks haggard and exhausted. In a few 
weeks this acutely maniacal condition bq^ns to 
abate, and is succeeded by what seems a neat 
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approach to recovery of mental power and control, 
but with some confusion that may go on to stupor. 
Every one about her is hopeful and is intensely 
relieved to think the end of the attack is come. 
But this turns out not to be so, for about the time 
the next menstrual period is due the patient becomes 
mentally excited again, and goes through much the 
same sequence of symptoms as have been described. 
These periodic recurrences occur again and again 
until either a real and final recovery takes place 
after a year or so, or she sinks into secondary 
dementia — that most terrible of all mental states, 
where the hopes and fears of life, its joys and 
sorrows, its duties, capacities, and aspirations have 
disappeared for ever, and mind in the higher sense 
has died, while the bodily life may go on for many 
years. About 6o per cent, of the cases of adoles- 
cent mania recover, and 30 per cent, sink into de- 
mentia. 

Periodicity. — The explanation of the remis- 
sional periodic character of the symptoms is that it 
is a morbid expression of the great law of genera- 
tive and sexual periodicity. In the excited period 
there is always a strong sexual factor in the emotions, 
ideas, and speech, and the practice of masturbation 
is very common. Bouts of excessive sexual inter- 
course are sometimes indulged in, unsuitable mar- 
riages contracted, and sexual crimes committed 
during the early part of the exalted phase. 

Stupor and Melancholia. — The symptoms 
in every individual case are of course not precisely 
on the clinical lines just sketched. We have in 
some cases delusions of suspicion and irritability, 
taking the place of the simple mania. In others the 
condition of confusion or complete stupor, or tem- 
porary mental obliteration, the ‘acute dementia,* 
‘primary dementia,’ ‘dementia attonita,’ of other 
writers, occurs as a developmental insanity, the 
patient becoming absolutely devoid of volition, 
standing still, not being able to speak or act, and 
looking as if the facial muscles were all thrown out 
of action, while the heart’s action becomes very 
feeble. The pulse is weak and thready, the ex- 
tremities cold and blue, chilblains forming on the 
hands and feet. In some cases ordinary melan- 
cholia occurs often with suicidal symptoms, and a 
tendency to periodicity in its incidence like the 
mania. In a very few cases a gradual weakness of 
mind occurs [dementia pracox). 

Lesser Developmental Psychoses. — There 
are a series of lesser mental, volitional, moral, and 
‘ conduct ’ changes, short of technical insanity, that 
are liable to occur in adolescents of both sexes 
derived from neurotic and insane stocks. These 
changes are often as distressing to deal with and 
more difhcult to treat, while they are far more 
liable to be misunderstood than ordinary insanity. 
The chief of such conditions are stupidity or 
lethargy, asocial or anti-social state, causeless 
aversion to relatives or unreasonable defiance of 
authority, morbid egotism or delusional anti- 
pathies, visionary Khemings or frothy religionism, 
and adolescent criminal acts, sexual perversions 
being common, as might have been expected. 
‘ Mad ’ adventures, insane idealisms, and unhealthy 
attempts to produce ori^nal forms of literature or 
Ijoetry are common enough among educated neuro- 
tics at this age. The absence of balance, common 
sense, practical or possible aims in life, and 
sobriety of conduct or thought generally is 
characteristic of such people, many of whom thus 


show that they are true ‘degenerates.* The writer 
regards all such as examples of the evolution of 
the impulse of reproduction — that oiganic instinct 
which IS only second to the love of life in import- 
ance — upsetting the cortical condition and working 
of brains strongly predisposed to insanity or to the 
higher neuroses through heredity. 

Treatment.— The most successful treatment is 
founded on physiological considerations. Feed 
well with all sorts of non-stimulating diet, such as 
eggs, farinaceous and fatty diet, and fruits. Give 
custards made of milk and eggs in large quantities. 
Exercise, work and amusements in the fresh air, 
and cold bathing are essential. The writer has no 
sort of belief in the treatment by confinement to bed 
lately recommended by some authors for such dis- 
orders. Cod-liver oil, maltine, and the hypophos- 
phites are most useful. If sedatives are used a 
judicious mixture of the bromides and sulphonal 
(Potas. Bromid. gr. xv. and Sulphonal gr. x. three 
times a day) will be found useful. When patients 
begin to gain weight they are commonly safe — except 
those who are getting demented. About 60 per 
cent, recover. Recovery is accompanied, in addi- 
tion to a gain in weight and fatness, by an expansion 
of the form and of the mammae in women, and by 
the usual signs of completed physiological manhood 
in the other sex, such as the full growth of the sexual 
hair and beard. Many of the cases of adolescent 
mania relapse afterwards through child-bearing, 
moral upsets, alcohol, or senility. 

T. S. Clouston. 

IV. Insanity of Pregnancy, the Puerperal 
Period, and Lactation. 

I. Insanity of Pregnancy. — Insanity of preg- 
nancy is rare, and accounts for about i per cent, of 
women admitted to asylums. The cases may be 
considered in two groups: (i) those occurring in 
the early months, associated with general disturb- 
ance of the circulation and nutrition, and (2) those 
occurring during the later months, associated with 
the increasing worry and discomforts of advancing 
pregnancy. In the first group the disorder may 
pass off with gradual adaptation of the nervous sys- 
tem to the altered conditions ; while in the second 
the insanity is likely to continue after confinement 
as a puerperal insanity. 

Causes. — ( i ) Inheritance of neuroses or insanity ; 
(2) previous attacks of mental disorder, either before 
marriage or in connection with some previous 
pregnancy or confinement; (3) a first pregnancy, 
especially if associated with much vomiting, neu- 
ralgia, or sleeplessness ; (4) moral causes, such as 
illegitimacy or desertion by the husband ; (5) car- 
diac, renal, or other organic disease ; (6) alcoholism 
or other toxic state ; (7) early general paralysis of 
the insane. 

Form of Mental Disorder.— Most commonly 
the disorder is of the melancholic or stuporous type, 
but maniacal excitement is not rare. In the melan- 
cholic forms there may be apathy, loss of energy, 
and inability to fulfil ordinary duties, with self- 
accusation and suicidal desire, on the one hand, or 
agitation with hypochondriacal misinterpretation of 
the discomforts of pregnancy on the other. Hallu- 
cinations mav be present, and suspicions of poison- 
ing may lead to refusal of food. Aversion to the 
husband or to others may lead to violent assaults. 
Maniacal excitement may be of the delirious, the 
hysterical, or the ordinary acute maniacal type. 
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Occasionally chronic delusional insanity anses dur- 
ing pregnancy, and in a few cases the patient be- 
comes weak-minded without any marked acute 
psychosis, and remains demented even in a first 
pregnancy. 

Prognosis. — This is, on the whole, good, espe- 
aally in the early months, if the patient be removed 
from home and treated by rest till the nervous sys- 
tem has adapted itself to the new conditions. In 
cases occurring in the later months recovery does 
not take place till after confinement. The pr<^o- 
SIS as to the mental life of the child is not a favour- 
able one, and congenital mental defect or nervous 
instability is likely to result * 

Treatment. — In mild cases rest under skilled 
nursing, with liberal feeding, removal from all 
household worries, attention to the bowels and 
sleep, and administration of tonics may effect re- 
covery In severe cases treatment in an asylum is 
necessary In the administration of drugs regard 
must be had to the possible effect on the nervous 
system of the child Induction of premature labour 
does not seem justifiable in the early months, as the 
disorder may pass off quickly ; and as in cases 
occurring later delivery at the natural term does not 
cut the disorder short, there is no reason to suppose 
Its artificial production would be beneficial, while 
It would add an additional nsk to life 

2 Puerperal Insanity — Insanity following 
childbirth is found in between 5 and 6 per cent of 
the women admitted to asylums Many of the 
milder and shorter cases of this nature never reach 
the wards of an asylum, but are successfully treated 
elsewhere 

Causes — (i) An inheritance of neuroses or in- 
sanity Some observers place this as high as 
50 per cent. In many cases puerperal insanity is 
the expression of the presence of the neuropathic 
diathesis, and its subjects are ‘ degenerates ’ whose 
nervous system gives way first at the puerperal 
epoch Occasionally a mother and her daughter 
may each suffer from puerperal insanity (2) A 
first confinement, especially towards the end of the 
reproductive period, when the pelvis and soft parts 
have become unyielding. (3) Some complication 
attending labour, such as the use of forceps or 
anaesthetics, delayed labour, post-partum haemor- 
rhage, ruptured perinaeum, or any cause leading to 
septic poisoning The latter may be slight or 
severe In some cases no doubt the mental dis- 
order IS of the nature of a toxic delirium, while in 
others it precedes or is merely concurrent with 
septic absorption, and might have occurred inde- 
pendently of It. Although pnmiparae are more 
likely than others to sustain injuries dunng parturi- 
tion, the cases of puerperal insanity in which there 
was the most severe septicaemia were, in my expe- 
nence, not pnmiparae. (4) Moral causes. These 
may be present in many cases, even where there is 
no inheritance of insanity and no evidence of septic 
complications. Any great strain or anxiety or emo- 
tional shock may u^t the balance at a time when 
the nervous system has passed through the stress of 
delivery, and should have the opportunity for rest 
and recuperation. The birth of an illegitimate 
child, the death of a near relative, of the husband, 
or of the child, sudden fnght, the apprehension of 
the pams and penis of confinement, excitement 
from officious and gossiping visitors, desertion or 
ill-treatment by a brutal nusband, or the worry of 
an inefficient nurse may, for example, act in this 


way. (5) Previous attacks of insanity either before 
mamage, or after former confinements. (6) Con- 
ditions leading to maternal ill-health dunng preg- 
nancy, defective general nutnbon, nervous ex- 
haustion from frequent child-bearing or prolonged 
lactation, organic diseases, or alcoholism. 

Onset —-In some cases insamty has existed 
before confinement, and continues subsequently. 
In other cases it may begin immediately alter de- 
livery, and in a still larger proportion dunng some 
prt of the first week Other cases begin at vary- 
ing penods up to six weeks or two months after 
partuntion. The line drawn between the later 
puerperal insanity and the insanity of lactation is 
quite an arbitrary one, and there are many cases 
to which the term ‘ puerpero-lactational ’ might be 
applied 

Forms of Mental Disorder — In the main 
the cases fall within the two great groups of mania- 
cal excitement and melancholic depression. Of 
those occurring within the first fortnight after de- 
livery, the great majority are delinous or maniacal, 
while those occurring later are chiefly, but not ex- 
clusively, melancholic A transient frenzy of excite- 
ment or delirium may occur dunng dehvery, or 
immediately after, and may pass off very quickly. 
The mental disorder at this penod is marked by its 
sudden onset, its extreme uncontrollable violence. 
Its transitonness, and the profound afiection of con- 
sciousness which may be associated with an impul- 
sive homicidal or suicidal act. Again, within the 
first few days after delivery a short, but veiy acute, 
delinum with nse of temperature, great restlessness 
and violence, hallucinations, rambling incoherence, 
and profound affection of consciousness may occur 
Memory of the attack may be entirely lost. Tran- 
sitory cases of this nature do not necessanly find 
their way into asylums 

Of cases of longer duration there are several 
varieties Puerperal Mama is the commonest form. 
Within a few days after dehvery there is sleepless- 
ness, slight depression, loss of interest m the child, 
querulousness, and dislike to the husband and nurse. 
Maniacal excitement then rapidly supervenes. The 
cheeks become flushed, the eyes bright, the pupils 
dilated, the tongue dry, the pulse rapid and soft, 
and the temperature slightly raised The exate- 
ment increases with noisiness, shouting, singing, 
and incoherent conversation which is often obscene. 
There is constant restlessness with struggling, fight- 
ing, and a tendency to stnp off clothes, to impul- 
sively strike those about her or the child, or even to 
injure herself. Relatives may not be identified, the 
attention cannot be arrested, and consciousness is 
profoundly affected Halluanations and delusions 
are frequent, and judgment is entirely at fault. F ood 
is commonly refused, and there is loss of control 
over the bladder and rectum. Sleep is either en- 
tirely absent, or comes in short snatches from which 
the patient wakes to continue her ravings. The 
unne may be temporarily albuminous, or may in 
some cases contain sugar. The milk may be sup- 
pressed or may be secreted so {flentifiiUy that tint 
breasts become tense and painful, abscess ultimately 
forming. The lochial discharge may be normal, 
absent, or offensive The excitement may last a few 
days, weeks, or months, and is apt to recur periodi- 
cally After a time it may be replaced by depression 
with agitation, delusions of perdition, adf-aocosa- 
tion, and smcidal attempts $ or by stupor, silence, 
and apathy, but with eventual recovery, as the phy- 
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sical health is re>estabUshed. Menstruation is absent 
during the attack, and there may be a long period of 
delayed convalescence with amenorrhoea, eroticism, 
and impulsiveness. 

A second variety is the Acute Delirious t)^. In 
such cases the confusion and loss of orientation may 
become extreme, and there is constant delirious 
chatter with sleeplessness, dry brown tongue, rapid 
and feeble pulse, and tendency to pass into the 
typhcad state with fetal result. In these cases the 
temperature is irr^larly raised, not infrequently 
with rigors, offensive lochia, pelvic inflammation, 
abscess in the breast, pulmonary congestion or 
consolidation. In a third group the excitement is 
more of the Hysterical type with eroticism and less 
profound loss of consciousness. The fourth variety 
IS acute Confusional Insanity, occurring chiefly in 
patients who have been much exhausted at confine- 
ment or have been in a low state of health pre- 
viously. There is dreamy confusion, inability to 
answer questions or to grasp the environment, hal- 
lucinations, restlessness without excitement, aimless 
wandering about, refusal of food from inability to 
grasp its nature, and general resistance. Delusions 
are not as a rule marked. There is loss of control 
over the emunctories. These cases improve rapidly 
with treatment, but if neglected may pass, on the 
one hand, into a low delirious state, or into stupor 
and dementia. 

Puerperal Melancholia may begin almost imme- 
diately after delivery, but most commonly more 
than a fortnight after. The depression may be of 
the religious type, with self-accusation of crimes or 
wickedness and delusions of perdition. Complaint 
of being ‘ unworthy,* or of having lost natural 
aflfection, or of having brought ruin on the family, 
is common. Occasionally the depression is hypo- 
chondriacal in type, with delusions about the 
pelvic viscera of feng ‘ unnatural * or of being ‘ not 
numan.’ In another group there is terror at 
imaginary impending harm, dread of arrest, or fear 
lest the child be starved or injured. Delusions as 
to the child’s health, such as that it is deformed or 
black, may lead to intense disgust with it and infan- 
ticide. In other cases there is great depression 
with apathy, loss of interest, and stupor. There 
may be either silence and downcast expression with 
loss of energy, or, on the other hand, restless agi- 
tation with constant noisy bewailing. In all these 
cases there is great risk of suicide, and frequent 
attempts are maide. Sleeplessness, refusal of food, 
and personal neglect are constant, as are also 
amenorrhoea and cessation of the secretion of milk. 

Chronic delusional insanity with organised ideas 
of persecution may originate in the puerperal state, 
the prognosis being then very unfavourable. In 
rare cases General Paralysis begins at this period. 

Prognosis. — About & per cent, of cases recover. 
Acute cases often recover quickly, and most of the 
maniacal cases are convalescent within 3 or 6 
months. Patients suffering from melancholia are 
not placed under care as early as those with excite- 
ment, unless suicidal or homicidal symptoms appear 
early, and therefore take longer to recover. The 
prc^osis is favourable so long as there is amenor- 
rhcea and imperfect restoration of the general health, 
but bad when menstruation has been re-established 
and the general health restored without correspond- 
ing mental improvment. Death may occur in 
septic or acutely delirious cases or where prolonged 
mahtacal excitement has led to exhaustion ; although 


some of the most severe cases with septic complica- 
tions recover perfectly if treatment is undertaken 
promptly. The prognosis in the event of further 
confinements is commonly unfavourable, some 
women becoming insane after each labour. 

Treatment. — Rest in bed during the early 
stages is of the utmost importance. Perfect quiet 
and freedom from all suggestion of home -worries 
are essential. The patient must be removed from 
home ; or, if this is not feasible, the husband and 
child must be removed, and the patient herself 
efficiently nursed. The child should be at once 
weaned, and never, on any consideration, be left in 
the patient’s 1:are. She may neglect it so that it 
dies, or may kill it accidentally in excitement, or 
as the result of delusions or hallucinations, or in a 
sudden impulse. If left alone she may even destroy 
herself during maniacal excitement, without any 
previous indication of suicidal tendency. The 
physical state must be carefully ascertained, espe- 
cially the condition of the uterus, the lochia, the 
breasts, and the temperature ; for the possibility of 
septic absorption must not be overlooked. In the 
cases beginning early after confinement the uterus or 
vagina should be washed out, but in the later cases 
this is not necessary unless there is evidence of local 
disease. The patient must be fed liberally. If 
solid food is refused or inadvisable, abundant liquid 
food must be administered— if necessary, by the 
nasal or cesophageal tube {see Forcible Feeding). 
The bowels must be regulated ; a brisk purge at 
the onset is often beneficial. In cases of profound 
exhaustion or delirious excitement stimulants are 
needed. Sleeplessness must be treated as in other 
cases of acute mental disorder, but food is more 
important than narcotics. The milder and transi- 
tory cases may be treated out of an asylum, but in all 
severe cases such care is necessary, and the earlier 
the patient is put under control, the earlier is re- 
covery likely to follow. During convalescence 
tonics and emmenagogues are useful. The amenor- 
rhoea, however, usu^ly passes off as the general 
health improves. After recovery a period of com- 
plete rest is needed, and the risk of pregnancy 
should be avoided. 

3. Insanity of Lactation. — Ithas been pointed 
out {see Puerperal Insanity) that the border- 
line between puerperal and lactational insanity is 
an artificial one, and is, usually fixed at six weeks 
or two months after confinement. It is, however, 
impossible to say that mental disorder, becoming 
evident three months after delivery and when lac- 
tation has become established, is not due in some 
measure to the remote effects of child-birth. In 
cases occurring in the earlier months of lactation 
both factors have to be borne in mind, while in 
those occurring later the exhausting effect of pro- 
longed lactation is the principal exciting cause. 

Causes. — (i) Inheritance of neuroses or of in- 
sanity ; (2) Previous attacks of mental disorder, 
especially puerperal or lactational ; (3) Defective 
general nutrition, as in women of the poorer classes, 
exhausted by frequent child-bearing and prolonged 
suckling. 

Forms of Mental Disorder.— The onset is 
generally gradual. At the beginning there is 
neurasthenia with vertical headache, sense of 
fatigue, loss of flesh, loss of energy', sdeeplessness, 
ansemia, and constipation. Mental depression 
supervenes and soon passes into well-markea melan- 
cholia. In the experience of the writer, this is the 
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predominant form of disorder; but in many cases 
the depression is followed by maniacal excitement. 
This sequence is partly a matter of idiosyncrasy and 
partly dependent on the amount of bodily exhaustion 
which IS always present in these cases 

Melancholia from lactation is commonly marked 
by self-accusation of wickedness or neglect, dread 
of being ‘ lost ’ or ruined, and strong determination 
to commit suicide The mother who dreads a 
horrible future may kill her child and herself to 
escape from its possibilities. One patient of the 
writer’s heard voices, saying to her * Why don’t you 
kill the baby and your husband ? ’ Hallucinations 
of the senses, especially of hearing, are common, 
and may influence the conduct In some cases 
there is stupor with absolute refusal of food and 
impulsive suicidal attempts ; in others, agitation and 
resistance to all attention 

Maniacal excitement is of the ordinary acute 
maniacal type with violence, destructiveness, con- 
fusion of thought, and incoherence. The acute 
delirious type is uncommon, and there is rarely a 
rise of temperature 

In a small proportion of cases chronic delusional 
insanity begins during lactation, and dementia may 
result, especially where there has been a long period 
of treatment at home, or the child has still been 
nursed long after exhaustion has set in 

The milk may cease to be secreted before or at 
the time of the onset of depression Amenorrhoea 
IS common in lactational insanity, and is dependent 
on the co-existing anaemia 

Prognosis —Recovery takes place in 75 to 80 
per cent of cases There is much less danger to 
life than in puerperal cases, but the possibility of 
suicide must not be overlooked 

Treatment — Anaemia and malnutrition being 
constant symptoms, tonics are needed in most 
cases as well as abundant feeding In cases of 
melancholia especial attention must be directed to 
the bowels Narcotics should, it possible, be avoided, 
and chloral hydrate and sulphonal should rarely be 
used Sleep is more likely to follow gentle exer- 
cise, feeding at night, and the judicious use of 
stimulants The immediate cessation of the ex- 
hausting drain of lactation is imperative, and the 
patient must be separated from her husband and 
child lest she kill them The extremely suicidal 
nature of the melancholic cases renders treatment 
in an asylum almost always necessary, and this 
procedure is equally advisable in maniacal cases, as 
the form of the disorder never disappears rapidly, 
as happens in some puerperal cases 

R Percy Smith. 

V Senile Insanity — Senile mental decay is 
most hkely to occur in persons of neurotic or insane 
stock, and to be accelerated in its onset by constant 
undue stress of work, or by the effects of alcohol, 
syphilis, or head-injury. In the great majonty of 
cases the period from 60 to 65 years is that in 
which It first appears In women the mental dis- 
orders of the climacteric, sometimes ending in 
dementia, mark the period of involution as occurring 
somewhat earlier than in men 

Insanity may occur in old age, and yet not be 
true senile insanity. Recurrent insanity dating 
from the penod of adolescence may continue to 
recur in old s^e with intervals of comparative 
health, and recovery from such attacks may occur 
even in old age. In other cases senile decay may 


be the immediate cause of mental disorder in 
patients who have suffered from insanity at other 
epochs or crises, as, for example, after parturition 
or at the climacteric Previous mental disorder 
may have occurred in this way as much as thirty or 
forty years before, the patient having recovered and 
remained well till the onset of senility Mental 
disorder is also met with in old age in association 
with cerebral lesions due to occlusion or rupture of 
blood-vessels, or in uraemia and other toxic states. 

It IS impossible to distinguish from senile insanity 
all those cases due to some organic cerebral change, 
since the essential feature in senile decay is gradual 
failure of brain-nutrition with wasting and degene- 
ration of Its substance in association with rigidity 
of arteries and impoverished cerebral blood-supply. 
The term ‘ senile insanity ’ should, however, be limit^ 
as far as possible to mental disorders occurnng for 
the first time m old age apart from gross cerebral 
lesions. Dementia is not by any means the only 
form of disorder met with at this epoch Senile 
insanity is often erroneously spoken of as due to 
‘ softening of the brain * and as being always in- 
curable There are, however, functional mental 
disorders in old age from which the patient may 
recover, as well as others dependent on permanent 
atrophic changes which end in dementia The 
various forms will now be considered 

I Melancholia — Mental depression in old age 
may be the precursor of dementia, the initial stage 
of a maniacal attack, or the commencement of a 
definite melancholia The earliest symptoms are 
generally those of fatigue or exhaustion Loss of 
vigour and lack of application to the usual occupa- 
tion is expenenced, everything becomes a burden, 
thought IS attended by painful effort, and attention 
cannot be concentrated or sustained Sleeplessness 
and continuous anxiety concerning the trivial de- 
tails of dailv life follow, accompanied by loss of 
appietite, distaste for food, dyspepsia, constipation, 
and loss of flesh The patient becomes irntable, 
especially m the home-circle, and, though needing 
rest, is unable or unwilling to cease mom work 
He accuses himself of being lazy, and tnes to force 
himself to do more Injudicious friends tell him 
It IS ‘nothing,’ and advise him not to give way. 
He has noises in the head or headache, dreads 
impending evil, doubts his conduct or motives, and 
shows indecision and forgetfulness, loss of interest, 
increasing gloominess, and thinks of suicide The 
disorder may remain as a ‘simple melancholia,’ 
passing off with rest, removal of the causes of 
stress, and treatment directed to the restoration of 
general health In more severe cases delusions 
of wickedness, of being an unpardoned sinner or 
murderer, or of having caused disaster to his rela- 
tives or the whole world, are present. Long post 
sins, errors, or sexual irregulanties are dwdt on, 
and their importance exaggerated. The attention 
fails, no work is possible, and either there is ^ence 
and complete lack of energy, or a|jitation and loud 
lamentations as to his state Delusions of possessioii 
by the devil, and hallucinations of heanng and of 
other senses are common. The memory may pot 
be markedly affected, but as a result of loss of 
attention recent events are not recorded as in 
health. Such patients may be able to give a clear 
account of their financial or domestic relation^ps 
though unable to direct their affurs. Sleep is 
always much disturbed, and the depression and 
agitation are worse at night or in the early morning. 
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Suicidal desire and attempts are very common, food 
is often refused, and there is neglect of personal 
cleanliness or of tidiness in dress. The patient 
wastes, his tongue is foul, his bowels confined, and 
his pulse hard and tense. In other cases, the 
delusions concern mainly the mtient*s financial and 
social position rather than nis moral condition. 
He believes he is ruined and has dragged all his 
family with him, that he owes money which he can 
never repay, that he is a fraudulent bankrupt, that 
he has ‘no money and no clothes* in spite of 
ocular demonstration to the contrary. Desire for 
death is common, and sometimes there is a wish to 
kill those dependent on him in order to relieve 
them of the impending ruin. Food is refused be- 
cause it cannot be paid for. 

Hypochondriacal melancholia is also common in 
old age. The patient may believe he is decompos- 
ing and giving rise to offensive vapours, or that he 
is dying or dead ; or his complaints may be limited 
to the state of his brain, his viscera, or his sexual 
organs. He may feel that his brain is split or 
separated from the cord, that it is ‘ sobbing and 
moaning * or that there is a ‘ roaring pain ’ in it. 
There may be a feeling of suffocation or delusion 
that the heart has ‘ gone. ’ The abdominal viscera 
may seem diseased, the food ‘ will not pass, ’ there 
is ‘ no inside,* the bowels are ‘ lost * or ‘ completely 
obstructed.’ Patients with delusions of intestinal 
obstruction are extremely suicidal and obstinately 
refuse food. The diminution of sexual power and 
desire associated with old age may be looked upon 
as a ‘ terrible disaster ; * and there may be delusions 
as to the size, structure, and form of his penis, testes, 
urethra, or bladder. Such patients are often ex- 
tremely suicidal and prefer death to the thought 
that they may have lost sexual power. Hypochon- 
driacal melancholia is much less curable in old age 
than the before-mentioned form. In some cases 
the grouping of ideas of depression is not strictly 
limited to one variety, but, for example, hypochon- 
driacal ideas are combined with delusions of perdi- 
tion or ruin. In other cases depression is associated 
with suspicion of the motives of others, delusions of 
unfaithfulness, irritability, querulousness, and hos- 
tility. Such patients are likely to develop fixed 
delusions of persecution. 

2. Delusional Insanity (Senile Paranoia). — 
This may occur primarily in old age and may exist 
in the depressed or exalted form, the latter being 
the less common. Delusions of persecution may 
develop slowly without marked depression, with ill- 
defined dread of injury to prospects, position, family 
or life, commonly Math hallucinations of hearing. 
In old women delusions of sexual persecution may 
arise in association with vulvar or vaginal irritation. 
There maybe belief that rape is attempted at night, 
or that plots are laid against the patient’s chastity. 
With this there may be delusions of being drugged 
or chloroformed, of being watched through holes in 
the wall or through floors, of being X-rayed or of 
having electric shocks. The prc^osis in these 
cases is veiy unfavourable. 

3. Mania. — Mania may occur in old tLge as a 
functional disorder and 1 m recovered from, or it 
may be the forerunner of senile dementia, or be 
associated with organic disease of the brain. U sually 
there is a short period of depression with sleepless- 
ness and then gradually increasing irritaMlity, out- 
bursts of violent temper, resentment of opposition, 
eroticism, exalted sel^feeling, and moral perversion. 


In this state there may be sexual crimes subjecting 
the patient to criminal prosecution, or merely 
lasciviousness, obscene conversation and acts. 
Offers of marriage may be made to young girls or 
to designing women. The exaltation may show 
itself in impossible schemes for making money, and 
as a result of oMMsition to unreasonable schemes or 
expenditure. The patient may alter his will and 
leave his property to those who have no claim to it. 
There is vacillation, indecision, impulsive violence, 
confusion of thought, and lapses of memory. There 
is often great difficulty in treating a patient in this 
state, as the disorder may remain as ‘ simple mania,* 
and it may be very difficult to certify him as insane. 
With enforced rest and care, however, this condi- 
tion may pass off, or it may recur, or pass into more 
definite ‘ acute mania * with excitement, noisiness, 
violence, destructiveness, incoherence, exalted de- 
lusions as to wealth, strength, and prospects, and 
dirty habits. Occasionally the disorder is of the con- 
fusional type, and in others extreme delirious ex- 
citement with complete loss of orientation, rise of 
temperature, and profound exhaustion ends rapidly 
in death. In all cases of senile mania the memory 
is more or less affected, in some only as a loss for 
the events of the attack, in others, especially those 
in whom the disease comes on in later years, it is 
permanently affected for both recent and remote 
events. There is far more risk to life, and danger 
of permanent damage to mind, in senile mania than 
in senile melancholia, especially in cases with marked 
arterial or cardiac degeneration, chronic renal 
disease, or gross cerebral disease. Senile mania 
may be recovered from, but there is almost always 
inability to resume business, and if there be not loss 
or weakening of memory there may be emotional 
instability, irritability, and perhaps loss of moral 
sense. 

4. Dementia. — Dementia may arise primarily 
or be preceded by functional mental disorder. Its 
development may be spread over many years, mind 
and body failing together, or, in the course of a few 
weeks, it may end in profound decay of mind, general 
weakness, failure of nutrition, and death either from 
general asthenia or some local complication such as 
cerebral haemorrhage or thrombosis, pulmonary 
hypostasis and pneumonia, cardiac failure, cystitis, 
or diarrhoea. In some the memory fails gradually, 
the patient passing comfortably into dotage, needing 
constant care but giving no trouble ; while in others 
there is so much disturh^nce of conduct that constant 
restlessness, childishness, loss of sense of decency, 
impatience of control, and attempts to transact 
business for which there is no mental power, render 
care in an asylum not only advisable but necessary. 
The emotions are blunted, or if there is a momen- 
tary disturbance the effect passes away as the cause 
is forgotten. Hallucinations are rare in uncompli- 
cated senile dementia. 

The greatest failure is shown in the intellectual 
faculties. The memory for recent events is espe- 
cially affected. Daily events make no impression, 
or are forgotten in a few hours or days. Localities 
or individuals make no impression, the patient 
sometimes not recognising his own family or house, 
nor even remembering his name, the names oi 
number of his children, the extent of his means, 
and the people who ought to benefit by his will. 
All conception of time is lost, and those long dead 
are spoken of as if alive. Habits of cleanliness 
disappear, the patient perhaps exposing himsell 
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almost unconsciously, or passing urine or £sces in 
his clothes or in public, or indulging, apparently 
intentionally, in filthy habits. He may be easily 
led, and give away his money or sign documents at 
the instance of unscrupulous people, or may, on the 
contrary, be querulous, obstinate, and self-willed 
Sleep IS often disturbed by nocturnal restlessness or 
talking, and by a desire to get up. The appetite is 
usually good, the patient taking childish pleasure 
in his food The handwriting may merely show 
senile tremor, or be absolutely unintelligible ; it 
often gives evidence of the great loss of memory. 
Although sexual power is much diminished or lost, 
there is often in the early stage increased sexual 
desire 

The progressive nervous degeneration is shown 
by tremulousness, feebleness of grasp, and unsteadi- 
ness of gait, with eventual loss of power of walking 
even without definite paralysis Eventually the 
patient becomes bedridden, his sphincters cease to 
act, swallowing becomes more difficult, general 
wasting is marked, the heart becomes feeble, and 
convulsive seizures may occur and close the 
scene. 

In some cases the symptoms simulate general 
paralysis, but there is less tendency to loss of pupil- 
lary light-reflex, less characteristic affection of 
speech and handwriting, and greater hability to 
hemiplegia, than in that disease True general 
paralysis may, however, occur in old age. 

Pathology — There is general wasting of the 
brain-substance with increase of subarachnoid fluid 
compensatory to the wasting To the naked eye 
the cortex appears thin, pale or yellowish, and 
has lost its characteristic striation Arterial changes 
are always marked Extreme atheroma of the 
larger cerebral vessels, as also miliary aneurysms, are 
often found, as well as haemorrhages and throm- 
bosis Microscopically there is seen to be extensive 
arterio-sclerosis or hyaline-fibroid degeneration 
The neurons show degenerative changes of the 
primary type very widely spread, and in advanced 
cases some of them may have disappeared There 
IS also hypertrophy of the neuroglia throughout 
the cortex, and especially in the neighbourhood of 
the degenerated nerve-cells Even if there be no 
previous evidence of a large haemorrhage or patch 
of softening, the microscope will often reveal small 
extravasations and minute areas of softening The 
dura-mater is often adherent to the calvanum and 
may show hsematoma {see Pachymeningitis 
Hemorrhagica) on its inner surface The pia- 
arachnoid is thick, milky, and opaque in patches, 
but strips readily from the convolutions Dege- 
nerative changes are commonly found in other 
organs, especially the heart and kidneys. 

Treatment. — Many of the milder cases of 
senile dementia can of course be treated at home if 
the means permit. The patient should at first be 
kept In bed so as to secure as much rest as possible 
and avoid further exhaustion of strength, and to 
relieve arterial tension and permit of the treatment 
of any local or general disease. Treatment must 
be directed to the elimination of any toxins, such, 
for example, as are associated with constipation, 
anemia, excess in nitrogenous diet, or in alcohol, 
and to the complete cessation of mental work. The 
diet must be light, but nounshing and abundant. 
Regard must always be had to the question of 
testamentary capacr^. 

R. Percy Smith. 


VI. Delusional Insanity.— Synon. i Mono- 
mania, Paranoia — ^The terms at the head of this 
section comprehend abnormal mental conditions 
which have puzzled every student of mental medi- 
cine. It is not every insane person suffenng from 
delusions that can be descnbi^ as suffering from 
delusional insanity Persons so affected are either 
those who have sense-perceptions different from 
the sane, and most vaned in their manifestations ; 
or those who have fixed ideas which are not removed 
by argument, and which generally have some direct 
relationship to the preservation of the individual 
himself, or his environmenlal existence in society. 
Essentially the condition is chronic, and restnetra 
to a fixed delusion upon one subject, but it is 
erroneous to think that the victim is of sound judg- 
ment and healthy feeling on all others If there 
be one symptom which is charactenstic of this 
condition, it is the presence of hallucinations — 
sense-impressions not excited by external stimuli— 
and mostly those of hearing Together with seusc- 
impressions wrongly interpreted (illusions) they 
combine to develop and form all possible varieties of 
delusions, and although delusions connote an im- 
pairment of the highest faculty of reason, in these 
cases there is generally no marked mental weak- 
ness On the contrary there is much shrewdness 
and pertinacity, volition is strong, and the emotions 
are well under control, but during a considerable 
part of the progress of the disease, the patient is 
necessarily a source of considerable danger to him- 
self and others Much of the violence and homi- 
cide which is perpetrated by the insane before 
legal restraint is imposed is caused by this class, 
an important factor from the medico-legal point of 
view " 

We prefer the title Delusional Insanity to its 
synonyms, since it gives us the most important 
charactenstic fact established by actual observation 
Monomania was the term apphed to this form of 
mental aberration by Esquirol, who considered it to 
be in the main an exaltation ; when the fixed de- 
lusion was accompanied with depression, he gave it 
the title of ‘ lypemania,’ thus confusing it with some 
forms of melancholia English alienists have mostly 
preferred Delusional Insanity, while Paranoia 
(to^, beyond ; and to understand) has been 
accepted by continental authonties in Europe and 
Amenca. The term Paranoia has been apphed 
generally to all chronic cases of insanity, whether 
primary or secondary; and it has been made to 
include all borderland cases, eccentrics, cranks, 
grumblers, letter-writers, and crazy persons of all 
sorts, more especially those who avow their belief 
in symbolism and allegoncal expressions and 
figures. Persons evincing unfounded and unreason- 
able credulity, those who believe in fetichism and 
who embrace mystic and occuk dogmas have been 
brought into the same class, the reason being that 
an anachronism is looked upon as a morbid cha- 
racter ; that a belief in alchemy, or in the power 
of magpetism and electricity, which was compatible 
with high intellectual ability several centunes back, 
IS now a sign of atavic degeneracy ; that the acts 
of chronic lunatics are reversions to earher condi- 
tions of the human race ; and that the delusions of 
persecution so frequent in this class are a survival 
of struggles for existence which were necessary in 
ancestral days and lawless times, but which axe 
now only an indication of perversion and degene- 
ration. The real nature of the conditions included 
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in the term ‘ paranoia ' is much disputed. Mickle 
states that all cases do not belong to the great 
group of hereditary neuroses. He describes the 
following divisions of paranoia : A, Depressed — 
(a) persecutory, (b) hypochondriacal, {c) querulous ; 
B, Expansive— (tf) ambitiovw, (^) religious, {c) 
erotic. Our own opinion is that this form — for 
which the term * paranoia * should not be used— is of 
all others that in which heredity plays the chief 
part, having a tendency to make the oisease apparent 
during one or other of the somatic crises through 
which the life of an individual proceeds, e. g. 
childhood, puberty, adolescence, the puerperal, 
climacteric, or senile epoch, there being a constitu- 
tional tendency to mental disorder of a delusional 
type. Although there is less emotional disturbance 
in this form t&n in any other variety of insanity, 
it is incorrect to state that there is none ; for every 
action and every thought has a distinct fundamental 
feeling-tone of pleasure or pain, and the egoistic 
feelings which so predominate in these cases obtain 
such an ascendency over the intellectual life that 
the personality becomes completely changed. 

Having advocated the term Delusional Insanity, 
we include in this class all those who suffer from a 
chronic form of insanity, whether hereditary or 
acquired, whose delusions— dominating the whole 
mind — appear to be fixed and systematised, and in 
whom there is not the characteristic emotional ex- 
altation of mania nor the self-depreciation of melan- 
cholia. 

In the hereditary form^ the delusions may occur 
at an early age, or at any period of life, and may 
evolve into a transformation of the intellect, the will, 
or the emotions and sensations. It is this group 
which gives rise to the so-called monomanias of the 
various faculties, impulses, and obsessions. Not 
infrequently there is among this class considerable 
eccentricity or ability amounting even to genius, or 
there may be flagrant moral depravity and a total 
lack of ethical feeling. In these cases the delu- 
sions may be polymorphic, but there is, as a rule, a 
freedom from hallucinations, and many make tem- 
porary recoveries. 

In the acquired fortn, which is less common, 
the disease manifests itself during the best period of 
adult life (35-45). The manifestation is preceded 
by a period of incubation, lasting possibly for years, 
during which there is a morbid timidity, hesitancy, 
and uncertainty, and the onset is rarely abrupt ; for 
there are no psychical or physical stigmata, and 
usually no impulses or obsessions. The delusions 
are systematise and the consciousness is confused 
and obscured through the multiplicity of the hallu- 
cinations, the patient explaining these as due to 
external intervention. The disease is chronic and 
prt^essive, but there ma^ be lucid intervals, during 
which the person may infect his friends, or, not 
infrequently in asylums, those about him, upon 
whom he is able to impose his personality — c Ulire 
double. The termination is generally a slightly 
marked dementia. 

The varieties of delusional insanity are charac- 
terised in the main by either : (i) exaltation, or 
(2) ideas of persecution, and the delusions are based 
upon ^llucinations or Ulusions of the senses. The 
l^lucinations have been r^arded as havii^ their 
situation in the cortical centres, and are possibly due 
to an abnormal erethism of the cortex, and automatic 
excitation under unnatuml conditions giving rise to 
a nervous discharge as if provoked by a peripheral 


impression. The senses affected are usually the 
auaitory, not infrequently also the visual and tactile 
— those upon which the most highly differentiated 
experiences depend, being the most used and most 
markedly evolved of the senses. This excitation 
reacts upon the higher psychical centres with all 
the reality of normal sensation, giving rise to pain- 
ful delusions. Occasionally also the converse is 
true, and the hallucination is awakened in the per- 
ception-centre through the influence of a higher 
psychical region, so that the idea or a thought may 
awaken in a sensory centre a representative symbol, 
such, for example, as an auditory verbal image, 
followed afterwards by hallucinations of hearing. 
It frequently happens that patients will complain of 
humming, buzzing, or complex sounds, before the 
actual words develop, and one of the most common 
explanations offered by those affected when project- 
ing these sensations outwardly, is that ‘ they * speak 
so low, or make sounds which are indistinct, coming 
from above or below, by day or by night. An 
‘ echo ’ is often complained of by ptients, ‘ their 
thoughts are being read and reverberated like an 
echo ; ’ and acts committed by them are believed to 
be auditorily described and reproduced. A patient 
informs me that it is useless his writing to me, as 
what he writes is immediately repeated by ‘ them * 
and precipitated into my presence before his own 
statement is finished. While reading the newspaper 
one patient is accosted by unfriendly voices, and a 
duologue results between the voices (auditory lobe, 
lower centre) and herself (frontal lobe, higher 
centre). Sometimes the sensations may appear as 
internal voices, excitation of the auditory centre 
being propagated to the motor word-centre in 
physiological connection with it, giving rise to motor 
verbal or psychic hallucinations ^ the patient feeling 
the words being uttered in her own throat and 
mouth. 

Sensory disturbances are not uncommon, and 
patients may be seen with weary persistence almost 
the whole day brushing off imaginary filth, fanning 
themselves from chemicals, or covering different 
parts of their bodies from powders, or objectionable 
liquids which are being thrown, blown, or flicked 
at and over them, to their intense annoyance and 
disgust, and always, so far as they know, without 
cause. Olfactory and gustatory hallucinations are 
infrequent. The unusual experience and secret 
character of these all-powerful and unceasing annoy- 
ances cause them to be explained by tha immediate 
power of great natural forces, such as magnetism, 
electricity, waves of matter, hypnotism, telephones, 
and microbes, and to be carried out by powerful 
unrecognised agencies, such as devils, anarchists, 
murderers, witches, freemasons, &c. The patient 
(whose personality becomes completely altered, 
owing to these newly recurring sensory troubles and 
false ideas, contributed by the different morbid 
senses to consciousness) changes from passive self- 
defence, during which he endured his tormentors in 
silence, to active hostility (persecuted persecutors). 
It is at this period, and probably before l^al re- 
straint has been enforced, that the sufferer carries 
about his person lethal weapons, which he may use 
criminally against inoffensive persons ; and it is at 
this stage that the reason, led by the influence of 
hallucinations of the senses, deduces both sensible 
and improbable conclusions side by side (partial ln* 
sanity). It is not surprising that irritation from an 
unceasing round of imaginary outrages should cause 
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these unhappy persons frequently to change their en- 
vironment (migrating mama of Foville), to write to 
conspicuous personages, or commit crimes to ‘ in- 
voke justice.’ Not surprisin|[ is it either that the 
victims of this form of insanity should occasionally 
end their miserable lives by suicide A patient, a 
literary man under the delusion of continuous per- 
secution, moved to a solitary spot on the bank of 
the Medway, whence again he moved to London, 
and in the middle of the night clambered along the 
parapet of his hotel, entering an adjoining house, 
where, anticipating a safe retreat, he was overtaken 
by the police, and brought up on a charge of 
burglary. 

After an interval of unceasing annoyance for 
varying periods, and having been the imaginary 
target for every conceivable form of active hostility, 
the patient begins to look upon himself as the hero 
of an unjustifiable and irrepressible persecution — 
always suffering and never escaping — and he be- 
comes by slow gradations a self-exalted martjrr In 
this transition stage from persecution to exaltation, 
during which his insanity appears to be recast, he 
appeals to mystic explanations to describe the great 
things that happen to him, he coins new words to 
express his sensations, he invents weird signs to free 
himself from the persecution of unseen agencies, and 
he draws symbols of compasses, skulls, ^oks, stars, 
angles, diamonds, &c , to exorcise spirits or remove 
witchcraft and sorceiy Then follows a worn-out 
neurasthenic stage of exhaustion, when there may 
be mental torpor, which he explains by accusing 
unknown persons of stealing his brains or subjecting 
his thoughts and torturing his body 

This type of insanity, composed of several analo- 
gous forms of psychosis, is not very common in 
asylums, for out of 2500 cases (1450 females, 1050 
males) in Claybury, delusions of persecution were 
only markedly present in less than 20 per cent of 
the females and 16 per cent of the males, and 
exaltation with systematised delusions in 9 per cent, 
of the women and 6 per cent, of the men 

Robert Jones 

VII Imperative Ideas — Synon Fr Odses- 
sions mentales ; Ger. Zwangvor^tellungen 

Definition — A pathological state in which the 
mind is dominated by one idea, compelling the 
patient to do something or avoid something 

Mental Vesetments or obsessions are very signi- 
ficant symptoms, occurring, as they always do, in 
neurotic subjects. They vary greatly in character, 
and though apparently tnvial at first may subse- 
quently assume great importance Many are of a 
simple character one person is obliged to count 
the gas-lamps or the numbers of the houses; 
another must tread the pavement carefully, avoid- 
ing the joints or stepping on them ; another must 
touch certain things, like Dr Johnson, who touched 
the posts as he walked the streets. Some must 
spell the names over shops and go back to see if 
they have spelled them right. Others are domi- 
nated by various fears; they cannot look down 
from a window, a cliff, or other high place without 
a desire to throw themselves down ; or cannot sit in 
a crowded room unless they are close to a door ; or 
are in constant dread of touching or having touched 
something dirty or infectious, and spend meir hves 
in washing their clothes or hands. This is often 
earned to extremes, the sufferer fearine fiot merely 
dirt but disease, such as syphilis, or deiUement of 
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his food, so that he will eat nothing except what he 
cooks himself. Such ideas overwhelming a man’s 
whole^life, though perhaj» absurd at first, render 
him quite incapable of taking care of himself or his 
affairs 

Though these besetments vary greatly, they may 
roughly be divided into those characterised by a 
desire or impulse to do something absurd or foolish ; 
and those ansmg from a dread or doubt — a doubt as 
to whether the patient has done right, a desire to do 
it over again, or a dread that something is going to 
befall him The most trivial matters assume the 
reatest importance and render life not worth living 
f we look for the very beginnings of such obses- 
sions we find them in the tricks which some 
display— tncks with the hands, tncks with the feet, 
tncks of gesture, walk, or dress ; or in tear of the 
dark, fear of robbers, ghosts, and the like. All 
such persons, whether adults or children, are 
neurotic, many displaying an insane diathesis 
which fully explains the phenomena No such ob- 
sessions, however slight or absurd, should be 
neglected At the outset they may 1 ^ overcome ; 
later they gain the mastery All tricks in chil- 
dren should be sternly repressed, and their fears 
should be judiciously treated, not by ndicule but by 
example and encouragement The bnnmng up of 
such children is of great importance, and no pains 
should be spared to repair their degenerated con- 
stitution If the tricks and besetments do not begin 
until adult life, they equally demand attention 
At first a patient may overcome them, and should 
be urged in every way to resist the impulse and to 
put aside the fear , and, according to the matenal to 
be worked on, we may succeed or not Sometimes 
the idea may change, and in place of one fear 
another may arise, and unfortunately in many cases 
there is an advance from slight to graver forms, and 
the patient is possessed by impulses of a violent 
kind, or fears which render him dangerous to him- 
self or others 

Mickle points out that the best description of 
some forms of obsession is to be found in the pages 
of LavengrOy by George Borrow, who, he believes, 
under the guise of different personages in the 
romance described his own case 

Not long ago a lady from the fear of contamina- 
tion would take no food but what she ate outside 
the house or cooked herself , and washed her arms 
and hands with carbolic acid till they were a mass 
of sores Clouston narrates the case of a medical 
man who placed himself under restraint because he 
was haunted by an impulse to commit murder or 
suicide All such should be carefully observed and 
recorded, as they throw great light on criminal 
cases and on the evidence to be given m courts of 
law See Impulsive Insanity 

G. F. Blandford. 

VIII Impulsive Insanity. —Violent acts are 
committed under an insane impulse by many 
patients whose insanity is plain and acknowledgca. 
They may be done under the infiuence of dcJiu^okis 
or hallucinations ; but the term tmpulstve insemUy 
is commonly applied to a disorder manifested, not 
hy delusions and similar symptoms, bat by of 
violence to which a patient is dnven by bHnd, tin- 
controllable, and morbid impulse, whereby the Will 
and the reason are overrowered for a longer or 
shorter time. These are for the most part acts of 
suicide or homicide i and in connection with the 
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latter, great controversy has arisen as to the re- 
sponsibility of persons committing them. Here, as 
in moral insanity, there are no delusions; fretjuently 
no change will have been detected in the individusd 
prior to the act, nor will there be observers of it. 
And it is a fact that the impulse may be satisfied 
and exploded in the act, ana having thus found a 
vent may be felt no longer, at any rate for a time. 

Impulsive acts of violence are committed con- 
tinually in asylums, and many patients on recovery 
have related the history of the impulsive feeling and 
their difficulty or, it may be, their failure to control 
it. A medical man placed liimself in Morningside 
Asylum, being haunted by a constant impulse to 
commit homicide or suicide which he feared he 
could no longer resist. He had been overworked, 
but with rest and treatment recovered, returned to 
his hard practice, and relapsed. A youth nearly 
murdered his mother from homicidal impulse which 
he vainly tried to resist. He had been peculiar 
from twelve years of age, and noticed as such by 
his fellow clerks. Such insane impulses may exist 
without apparent symptoms, and without dis- 
coverable delusion or hallucination. They are akin 
to the imperative ideas or obsessions which beset 
some people {see Imperative Ideas). Such tricks 
in the neurotic may develop till the obsession be- 
comes a possession and rules the whole life. Thus 
may these persons advance to insanity, their higher 
centres losing control more and more, and these 
absurd and harmless but imperative ideas becoming 
delusions or leading to insane acts. 

Many acts of violence are committed through de- 
lusion or hallucination, though this may not be 
recc^nisable without much searching, or not till 
after a long time. Orange mentions a woman who 
murdered her child and was acquitted as insane, the 
act being looked upon as one of sudden uncon- 
trollable impulse. But at Broadmoor she confessed 
that she did not want to live and remembered that 
she thought it would be the right thing to kill the 
children before she killed herself. The act was 
committed under a delusion. A large number of 
insane and apparently impulsive acts arise from 
hallucinations of hearing, ‘voices* as they are 
called. Many a murder has been committed, the 
victims being perfect strangers, because the lunatic 
has heard a ‘voice’ calling him filthy names or 
commanding him to kill. These ‘ voices ’ become 
a terrible persecution and cause intense anger 
against the unknown persecutors. And if on some 
occasion the patient fancies that he hears them 
from a chance bystander, he may murder him not 
from an uncontrollable impulse, but from the delu- 
sion. Yet the hearing of such voices is often care- 
fully concealed and may require close search. 

The medical witness will in the case of homicide 
carefully examine and pay special attention to the 
following points : — 

(a) The nature and character of the act must be 
noted. The presence or absence of motive may 
often assist us. When the victim is near of kin ana 
dearly loved, suspicion of insanity will at once 
arise. When, on the other hand, it is a perfect 
stranger, never before seen, where there has been 
no previous meeting or quarrel, the same suspicion 
will arise. The method of the act may guide us 
somewhat, but not much. There may be pre- 
meditation, though generally there is not. 

(^) The demeanour of the prisoner after the act 
may assist us. Were there, or were there not, 


attempts to conceal it, or to escape detection and 
arrest, and, if so, what was the nature of them ? 
What was said in explanation ? It sometimes hap- 
pens that there is complete unconsciousness or for- 
getfulness of what has occurred, and we may then 
strongly suspect the presence of epilepsy. 

(f) We must closely inquire into the family his- 
tory, and shall often fold that, in cases of impulsive 
homicide, the family of the accused has suffered 
with insanity. And where this is so, we may also 
find that from youth the accused has been deficient 
and weak in intellect, or odd and eccentric. The 
weak-minded, in fact, may be grouped in a special 
class of homicides. As there is a weak-minded 
moral insanity, so there is a weak-minded impulsive 
homicidal insanity, the sufferers from which have 
not infrequently been hanged, their insanity not 
having been sufficiently mark^ to absolve them 
from legal responsibility. Fits in childhood may 
contribute to this state. And throughout, at the 
age of puberty, or in adult life, there may be slight 
but sure indications of the insanity that has been 
inherited, which are displayed in an impulse to 
mischief, homicide or suiciae, even as in others 
the tendency is shown in ordinary attacks of in- 
sanity. 

{d) We must look very closely for symptoms or 
a history of epilepsy. Such indications as nocturnal 
micturition or a bitten tongue may guide us to the 
truth ; while in acknowl^ged epileptics it may 
happen that the homicidal attack takes the place of 
the ordinary convulsion, and without the occurrence 
of the latter there may be a period of unconscious- 
ness and unconscious action lasting, perhaps, for 
days. See Epileptic Insanity. 

The occurrence of one homicidal attack of a 
strange or anomalous character may make us fear 
its recurrence ; and when we have to examine a 
criminal who has committed one act of this kind, it 
is important to inquire whether he has ever at any 
former time done any sudden act of violence of a 
similar description. For this reason such patients 
should not ^ released from an asylum, except 
under special precautions. 

G. F, Blandford. 

IX. Mental Stupor and Catatonia (icarcf, 
down ; t6vos, tension). — Stupor is a state in which 
the outward signs of mentation are in abeyance. 

^Etiology. — This is the same as in other forms 
of insanity. Among the stresses most likely to 
produce this condition are mental or moral shock, 
and sexual excess in an unstable individual. 

Classification.— There are three forms of 
stupor recognisable; (i) Anergic Stupor; (2) De- 
lusional Stupor, or Melancholia Attonita ; and (3) 
Secondary Stupor. The terms ‘ primary dementia ’ 
and * acute dementia ’ are sometimes used for certain 
cases of anergic stupor. These terms are mis- 
leading because they erroneously bring these curable 
conditions into the category of true dementia which 
is permanent weakmindedness and an incurable 
condition. 

Symptoms. — For brevity and convenience we 
shall take the symptoms of anergic stupor and 
delusion^ stupor together, merely pointing out the 
distinction between them, for not uncommonly the 
two forms are observed to interchange in the same 
patient. The mental S3rmptoms are to a large 
extent negative in character. The patient stonds 
or sits unoccupied with a vacant expression, and he 
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takes no apparent heed of his surroundings. There 
18 markea mutism, and saliva not uncommonly 
dribbles from the mouth. The pupils are dilated. 
Food IS refused, and when placed in the patient’s 
mouth may remain there for a long time unmasti> 
cated. The extremities are cold and blue and fre- 
quently oedematous The pulse is feeble, and 
respiration is slow and shallow The evacuations 
are passed involuntarily, and the patient usually 
suffers from constipation Nutntion fails rapidly as 
in many other forms of acute mental disorder. The 
hair and nails become brittle, pustules and small 
superficial abscesses may occur, indicating nutritional 
change in the skin There is amenorrhoea in the 
female At night the patient may remain quietly 
in bed, but sleep is usually very deficient. The 
memory is said to vary in the two conditions In 
the anergic form the memory is almost absent, so 
that on recovery the patient remembers little or 
nothing of his illness ; on the other hand with the 
delusional type memory may be fairly accurate 
Delusions may or may not be present in the anergic 
form, but they form an important symptom in 
melancholic stupor Probably the condition of the 
patient is one in which his mind is preoccupied and 
dominated by some delusion which causes him to 
look upon those about him as his enemies and per- 
secutors In anergic stupor the patient, though 
dependent on others to look after him, is unresistive 
and apathetic , he can be dressed, fed, and attended 
to without difficulty on the other hand a case of 
melancholic stupor will usually resist everything 
that IS done for him 

In secondary stupor or post-raaniacal stupor the 
symptoms closely resemble those already described, 
but differ in that the stuporose condition is more 
transitory and usually less severe In these cases 
the patient can usually be aroused, and often be 
persuaded to speak , in fact in its milder form the 
condition is purely one of lethargy and apathy 

Stoddart supports the above classification of 
stupor, which is based on mental symptoms, by his 
observation of certain physical signs in these con- 
ditions Delusional stupor (Melancholia attonita) 
in common with other forms of melanchoha is 
charactensed by a form of rigidity which mostly 
affects the muscles of the trunk and larger joints. 
Cases of post-maniacal stupor or secondary stupor 
show a form of anaesthesia which affects the limns, 
especially at their peripheral parts In anergic 
stupor the above-mentioned ngiaity is wanting, but 
in its stead we find either the cataleptic condition 
known as Jlextbthtas cerea or complete flaccidity. 
Similarly the anaesthesia described above is wanting 
in anergic stupor , these patients do not react to 
painful stimuli, but this is not due to true analgesia, 
since the patients on their recovery recall vividly 
the details of the investigation 

Catatonia — This disorder was first described 
by Kahlbaum in 1874 It is a form of insanity by 
no means common in Great Britain. It is divided 
into stages. Dunng the first few weeks the con- 
dition IS one of ordinary depression, followed 
sooner or later bv excitement. This excitement is 
shown either by a period of acute mania or by a 
state of agitated melancholia. The second stage is 
ultimately followed by a condition which is marked 
by immobility with ngiditv [attonitd) ; this is the 
characteristic stage of the disorder. There is now 
absence of all spontaneous movement, nnd with 
this more or less complete immobility. Passive 


movements are met by a powerful resistance 
tivtsm). This ngid immobility not infrequently is 
from time to time interrupted by movements m- 
cessantly repeated m an automatic manner {stereo- 
typed movements'). Throughout this stage mutism 
IS a characteristic symptom, but this mutism may 
be broken by periods during which the patient 
repeats words or phrases in a monotonous and auto- 
matic manner {verbigeration). The other symptoms 
of catatonia resemble those found in ordinary stupor. 
Vaso -motor disturbances are common, respiration is 
usually shallow and slow There is not infrequently 
refusal of food If the patient does not recover he 
generally passes on into a condition of ordinary 
secondary dementia, but m addition the symptoms 
of stereotyped movement and verbigeration as a 
rule persist 

Prognosis — The prognosis of anergic stupor is 
fairly good, although in a limited number of cases 
the recovery is delayed for as long as three years 
In the delusional type of the disorder and catatonia, 
the chances of recovery are not so hopeful The 
peculiar liability to phthisis must never be lost sight 
of in dealing with all forms of stupor Cases of 
secondary stupor usually get well , in fact this con- 
dition IS commonly a st^e on the road to recovery. 

Treatment — The treatment of all forms of 
stupor must, during the early stages, be stimulatmg 
and supporting Food must be generous and plen- 
tiful , and if nounshment is refused artificial feeing 
must be resorted to without delay. Constipation 
must be relieved, and the bowels regulatea In 
some cases massage and passive exercises have 
proved beneficial in others cold or tepid shower- 
baths may be used with advantage, but these must 
not be persisted in if there is no good reaction fol- 
lowing the bath Turkish baths of short duration 
may be also tried General tonics should be pre- 
scribed, and, if necessary, stimulants Mai tine and 
cod-liver oil should be given once or twice a day if 
theie is loss of weight Maurice Craig 

X Moral Insanity — Synon . Fr Manie 
sans Dilire \ Folte Raisonnante , Monomanu Affec- 
tive \ Ger Gemuthswahnsinn, 

Under the names of moral insanity, emotional 
insanity, impulsive insanity, affective insanity, has 
been described the disorder of certain patients, 
which IS manifested by insane actions and conduct 
rather than by insane ideas, delusions, or hallucina- 
tions. Such persons are sometimes said to be of 
whole and perfect intellect, though unsound in the 
moral and emotional part of their brain. They 
come under the notice of medical men not so much 
for purposes of treatment as for dic^nosis. Their 
conduct being chiefly displayed in foolish or violent 
acts, they reqmre to be restrained, and the question 
arises. Is this conduct badness or madness? Are 
they responsible for it or not ? 

Objecuons have been made to the term moral 
insanity, and it has been proposed to call it insanity 
without delusion, inasmuch as it does not constitute 
a defined and well-marked disease, like acute 
delirium or general paralysis. Every patient may 
at one time or other be * morally msane ’ — that is, 
may not have reached the stam of delusions, or 
may have recovered from it, and every patient may 
commit Mmpulsive’ acts of violence, whether his 
insamty is displayed in other ways or not 

By moral insanity is to be understood a disorder 
of mind shown by an entire change of chuncter 
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and habits ; by extraordinary acts and conduct — 
extravagance or parsimony ; false assertions and 
false views concerning those nearest and dearest — 
but without absolute delusion. Such a change may 
be noticed following any of the ordinary causes of 
insanity. It may follow epileptic or apoplectic 
seizures, or may 1^ seen after a period of drinking. 
Its approach is gradual, as a rule, rather than 
sudden ; and the extraordinary character of the acts 
may not at first be so marked as subsequently. 
Friends wonder that a man should say this or that, 
or should do things so foreign to his nature and 
habits, but some time may elapse before they can 
convince themselves that such conduct is the result 
of disease ; and the acts may be such that many 
will look upon them even to the last as signs merely 
of depravity. Such insanity, of course, varies in 
degree. When it is well marked, and the conduct 
is outrageous, there will be no difficulty in the 
diagnosis. But it may be less marked, and may 
consist of false and malevolent assertions concerning 
people, even the nearest ; or of little plots and traps 
to annoy others, in which great ingenuity and 
cunning may be displayed. And there will be the 
greatest plausibility in the story by which all such 
acts and all other acts will be explained away and 
excused. It would seem sometimes as if a universal 
badness had taken possession of the individual, yet 
a badness so inexplicable that it can only be looked 
upon as madness. Where we can ascertain that 
this condition of things is something which has 
come over the patient, being formerly absent, and 
that he is altogether changed, we may suspect 
insanity. But much examination and opportunity 
for examination may be needful before we can sign 
a certificate, for such people are often very acute, 
and quite on the alert. They have no scruples 
about falsehood, and will deny or justify everything 
with which they are taxed ; and where the insanity 
is manifested in conduct, the medical man may 
never be a witness of it, and is obliged to receive 
on hearsay that which the patient strenuously 
denies. Careful inquiry, however, ‘ will probably 
reveal the origin and cause of the change. There 
may have been a period, though short, of acute 
insanity — as acute mania or melancholia— which 
passed away and left this as a permanent condition ; 
pr it may be the precursor of a more advanced 
ttage of the disorder, one marked by the ordinary 
lymptoms, as delusions and hallucinations. If the 
thange has been rapid and progressive, if the 
sufferer has become more and more outrageous and 
eccentric, it is likely that in a short time unmis- 
takable insanity will be displayed ; but some cases 
progress slowly, and steps lor restraint have to be 
taken before anything like delusion is to be found. 
It may be necessary to prevent a man from 
squandering all his property — a common symptom 
in this variety — or from wandering from home and 
absenting himself no one knows where, or keeping 
low company. And when a man previously quite 
sober suddenly takes to drinking, the question may 
arise whether this is not the effect of insanity. 
Great difficulty may be found in proving the latter, 
but unquestionably it is often the case. Here, 
however, if the habit is indulged in, the patient 
will most likely get rapidly worse, and then restraint 
will be more easily enforced. An alteration in 
habits and conduct is not infrequently found in the 
a£^, and may be manifested by drinking or 
debauchery or general emotional change. Here a 


comparison with the former life of the individual 
may assist the diagnosis. SbnilI^ Insanity. 

Moral insanity may be the precursor of general 
paralysis ; it may also be the sequel and result of 
a more severe insanity j it may be the outcome of 
apoplexy, or of a blow or other damage to the 
brain. It may be one of the alternating states Of 
the so-called folie circulaire. Here a period of 
depression alternates with one of excitement, gaiety, 
self-glorification, or irascibility, and the latter may 
be one closely resembling that usually called moral 
insanity, and evidenced by exaggerated conduct 
and absurd acts. It may follow a simple attack of 
epilepsy, or may be the precursor of such attacks, 
^ing a part of that epileptic condition known as 
masked epilepsy. See Epileptic Insanity. 

The one constant and marked feature of this 
insanity is the absence of delusion ; but we are not 
on this account to argue that the intellect is sound. 
There is often great acuteness and cunning dis- 
played by such patients, yet along with the cunning 
there may be the most silly and foolish conduct. 
Often there is great acuteness shown by those who 
have delusions, but because of the latter we say 
their intellect is disordered. Yet it is proof of 
disorder of the intellect if a patient spends his 
capital as though it were income, defends and 
justifies the most outrageous acts, and cannot be 
made to see that they are outrageous. Close 
examination will probably reveal the fact that there 
is very considerable intellectual lesion in these 
cases. There is a want of the power of attention 
and concentration of ideas on a subject. A patient 
commences a story of. his grievances, and m two 
minutes is far away from his theme, and is boasting 
of his virtues or conduct, and no amount of bringing 
back will enable him to give a definite and succinct 
account of what he has to complain of. Such 
rambling is a marked symptom of this insanity, and 
a strong indication of a weakened intellect. 

There is one more form of moral insanity which 
is, perhaps, the hardest of all to diagnose and 
estimate. It is the congenital moral defect oc- 
casionally met with in persons who have been 
from birth odd and peculiar, and incapable of 
acting and behaving like other people. They can 
hardly be called idiots or imbeciles, for they may 
exhibit a considerable amount of intellect and even 
genius in certain special directions. We shall 
generally find that they are the offspring of parents 
strongly tainted with insanity, epilepsy, or alcoho- 
lism, and many in childho^ are the subjects of 
fits, chorea, or other neuroses. They are in- 
capable of being instructed like other boys and 
girls ; are often frightfully cruel towards animals, or 
their brothers and sisters ; and seem utterly in- 
capable of telling the truth or understanding why 
they should do so. The offspring of intemperance 
and poverty, and often lacking the special training 
which is essential, they become the chronic inmates 
of prisons, and it is most difficult both for medical 
and other prison officials to say how far they are 
responsible, and how far not. See Idiocy. 

G. F. Blandford. 

XI. Insanity in special Diseases. 

Brain, Tumours of the. — Brain-tumours in 
some cases affect the mind to a considerable extent. 
The symptoms depend on the parts of the brain 
involved. Generally with advancing pressure due 
to growths within the skull, sluggishness, indolence, 
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loss of Will-power, and general disregard of the 
surroundings and of conventional duties are noticed, 
along with somnolence, disregard of cleanliness, 
and irritability. It has been noted by Wilks that 
patients with brain-tumours and coarse brain- 
disease often have their hands placed over the 
genitalia. Optic neuritis and implication of cranial 
nerves assist diagnosis. See Brain, TUMOURS OF 

Cholera. — Few cases are admitted into asylums 
during epidemics of cholera, but there are many 
cases of acute mental disorder assoaated with the 
disease. Acute mania may anse or simple melan- 
cholia, often of the stuporose or hypocnondnacal 
type. Delusional insanity with ideas of persecution 
has also been described, and permanent mental 
weakness has been seen by the wnter following an 
attack of cholera In most cases where the disease 
Itself has passed the patient recovers from the mental 
sequelsr 

Chorea. — Chorea has been shown by Gowers 
to occur more in neurotic families than in others 
In nearly all cases there is more or less marked mental 
weakness, which depends on the duration of the 
disease, the seventy of the movements, and the 
physical health of the subject Age too has a dis- 
tinct influence the younger the child the greater 
the danger of permanent mental defect. The best 
treatment is time and healthy surroundings, with 
organised gymnastics ; sea-air and simple diet are also 
useful. In some of the older casesof chorea a delinous 
state may arise, and this may pass into true de- 
lirious mania of the most dangerous type Death 
generally occurs in such cases ; the only hope lies 
m the administration of abundant fluid food with 
stimulants. As an after-effect of the delirium there 
IS great tendency to some mental weakness which 
is allied to the weakness of neurasthenia, and needs 
rather rest than stimulation. 

Diabetes — Diabetes is common in neurotic 
families , thus insane or highly neurotic parents 
often have diabetic offspring, and diabetic parentage 
may lead to neurosis in the next generation. With 
diabetes there may be acute mania, but it is more 
common to meet with mental weakness and melan- 
cholia of a hypochondriacal type. In some diabetics, 
when mental disorder appears, the sugar disappears 
from the unne, at least for a time. Diabetes not 
infrequently occurs in general paralytics In these 
the sugar may disappear for a time, but returns 
when the patient passes into dementia. In insanity 
associated with diabetes treatment must be directed 
|o the latter disease. 

Disseminated soierosis may give nse to 
symptoms of mental disorder resembling in many 
ways the symptoms of general paralysis of the in- 
sane, especially that form which has been called 
* adolescent ’ or * developmental general paralysis.’ 
The chief charactenstics which distinguish dissemi- 
nated sclerosis are the absence of syphilitic history, 
the peculiar staccato speech, the rhythmic tremor 
of the upper extremities, and the irregular paralysis 
of certain groups of muscles. 

Exophtnalmio Qoitre — The true relationship 
of this disease to insanity is not fully understood, 
but we recognise first the occurrence of Graves’s 
disease in neurotic families; next, that it may 
definitely affect the nature of the symptoms ; and 
finally, that there are a few cases in which the 
mental and bodilv disorders are directly cimnected. 
It 18 noteworthy that only one or two of the nhaiao- 
teristic symptoms of exophthalmic goitre fnay be 


present along with mental disorder, as in some 
cases of general paralysis ; and also that the mental 
and bomly symmomt may be present together in 
recurring mentol illnesses. Owing to^ the peculiar 
aspect produced, young peo{de may think that they 
are noticed and spoken about by others. This may 
lead to melancholia or to delusional insamty. In 
some cases acute enlargement of the thyroid gland, 
with accelerated pulse and prominent ^eballs, iji 
assoaated with restless, sleepless activity, which 
passes into acute mania of either the hysterical or 
the delirious type. Such cases not infrequently die 
of some intercurrent trouble, such as dianhcea. 
The treatment must depend on the symptoms of the 
general disease . feeding, rest, and se^tives, such 
as belladonna and hyosane, seem to act best. 

Gout — In many cases associated with the onset 
of acute attacks of gout there is some marked in- 
tellectual change. In some there is depression, 
while in others there is unusual intelligence and 
brilliancy. Suicidal tendenaes develop m some 
persons before the attack In many cases of so- 
called * suppressed gout ’ there is a considerable 
amount of mental depression, generally of a hypo- 
chondriacal type. Some patients beheve they are 
dying, or that they have cancer or some certain 
cause of death Others have vague but most senous 
mental depression ; and in some of the most deter- 
mined suicidal cases suppressed gout is the exating 
cause Patients may l^ relieved from mental de- 
pression immediately on the appearance of articular 
gout In such cases |Mixgatives and free use ot 
Turkish baths are the best methods of treatment. 
Occasionally dunng gout acute mania, often of 
the delinous type, may arise. This is mlaX used to 
be called * Metastasis of gout to the brain.’ In 
these cases the prognosis is very grave, and the 
treatment must be the free administration of stimu- 
lants and chloral hydrate. 

Heart-disease. — Intellectual capaaty is related 
both to the brain and to the circulation ; and, as 
might be expected, irregulanties of blo€>d-sup;^y 
may be associated with irregulanty of cereor^ 
function. There is, however, no definite connec- 
tion traceable between forms of heart-disease and 
mental disorders. It appears to be true that with 
mitral insufficiency there 1$ commonly a tendency to 
mental depression (Dickson). The writer has fre- 
quently met with a true melancholia with suiadal 
tendencies m patients with valvular incompetence. 
Restlessness, with mental exaltation, may be foimd 
m cases with aortic trouble, and great hjqiertrophy 
of the left ventnclc. Temporary rapimty of Uie 
heart’s action is met with in some patiaits with 
mania, and the pulse is generally slow m stuporoae 
stales. 

Influenza and other Febrile dtoeasee — 
Soon after the first of the recent epidemics the writer 
described influenza as a frequent excitii^ cause 6f 
mental disorder, and this has beoa confirmed by 
general experience. Infiuensa may set up various 
forms of insanity which may occur at vanous penods 
of life ; there is no specific form deserving the name 
of influenzal insanity Influenza may be the predis- 
posing or the exating cause of an attack. It acts 
most prejudicially in those of neuvotic stock, those 
who are already degenerating, and those who have 
suffered from previous nervous iUnessea ; hence it 
specially affects the intemperate. Probably the in- 
fluenzal poison acts directly on the brain ; thus it 
may relieve existing insanity or modify thnntUidc, 
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It produces mental depression, and the vimous forms 
of melancholia more frequently than mania ; it may, 
hcnvever, start acute delirious mania, and there is 
serious danger of this developing when the attack 
of influenza is associated with childbirth. Greater 
danger to the nervous S 3 ^tem apparently arises from 
frequently repeated attacks than from th^ existence 
of a high d^ee of fever. This form of disease fre- 
.quently leads to suicide ; it may start delusional 
Insanitpr, with ideas of persecution in the organically 
neurotic and in the drunken, and may thus lead to 
crimes depending on the delusions. Its treatment 
should be chiefly expectant, and the patient should 
be placed in hedthy and invigorating surroundings. 
Sea-air is very useful, as is also cold fresh air in 
mountains during the summer. Free administration 
of alcoholic stimulants is beneficial, and for the 
sleeplessness which is one of the prominent sym- 
ptoms alcohol, chloral hydrate, and paraldehyde are 
among the most useful remedies. 

Wlat has been said of influenza holds good almost 
exactly of the disorders of mind following other 
fevers. They affect chiefly those who are of neurotic 
or of degenerating stock, or who by alcoholic or 
other excesses have induced in themselves a condi- 
tion of instability. Any fever accompanied by de- 
lirium may start delirious mania, or in predisposed 
subjects may set up any other form of insanity to 
which the patient is liable. The height of the fever 
has some influence, but this too depends on the 
neurotic tendency of the patient. Prolonged high 
temperature leads in these cases to more or less 
complete and enduring dementia. Such attacks may 
occur with measles, and sever^ have been described 
as following mumps. Pneumonia may start neuroses, 
and, in the writer’s experience, scarlet fever is par- 
ticularly dangerous in this relationship. Small- pox 
is also dangerous during the acute stage, and later 
the disfigurement may lead to a morbid self-con- 
sciousness which tends to develop ideas of suspicion, 
ending in delusional insanity. Typhus, with its 
acute onset and high fever occurring in young per- 
sons, has a very powerful effect in upsetting the 
mental balance. In very many cases the disorder is 
slight and temporary, so that the only evidence of 
it is loss of recent memory, general irritability, 
slight tendency to hallucinations and emotional 
w^ness. Fevers occurring in the acutely insane 
modify the S3rmptoms for a time, but do not as a 
rule check them. In cases of subacute mental 
disorder, or where the acute stage has passed, fevers 
may lead to complete cure ; in chronic cases the 
fever may produce temporary relief ; but as a rule, 
when the fever has subsided the mental symptoms 
recur. In patients subject to recurring mania the 
fever may start an outbreak. 

Malaria. — There are several conditions under 
which insanity occurs with malarial symptoms. 
With the fetn^e stage there may be restlessness, 
sleeplessness, depression, and later acute mania of 
the most dangerous delirious type. The acute sym- 
ptoms may recur at regular intervals associated with 
the felnnle stage of the disorder ; in these cases the 
headache, the full arteries, and the congested face 
mark a difference from simple mania. The mania 
may suddenly break out in malarial patients, but in 
such cases alcohol, syphilis, or exhaustion may have 
been an associated condition. After the passing off 
of the acute symptoms of malaria there may appear 
mental disorder of various forms. Hiese cases as a 
nde bdoog to the unstable or neurotic class, and 


among them stupor is more frequent than mania. 
In some patients malaria leaves behind it some 
mental disorder or nervous disease ; thus sleepless- 
ness or neuralgia may occur, or definite delusions of 
a limited nature, which may or may not be asso- 
ciated with hallucinations. Though quinine may 
be tried in all these cases it is common to find that 
it fails to do good ; and prolonged courses of arsenic 
with baths and general hygienic treatment will have 
to be tried. 

Myxoedema. — It is noteworthy that with defect 
or disease of the thyroid gland mental deficiency is 
noticed in certain cretinoid idiots, who assume an 
aspect like that of the myxoedematous adult. In 
the latter, with the increase of the symptoms of 
myxoedema, there may be dulled perception, slow 
reaction, and consequent mental confusion. Patients 
thus misunderstand what is said and what is taking 
place near them, and may believe that things are 
done to annoy them. Hence ideas of plots, conspira- 
cies, and the like arise. In some cases this may be 
followed by or associated with exaltation of ideas, 
the patient believing himself to be royal or great. 
There is slow progressive loss of will-power and of 
control, but most of all progressive loss of memory 
and of power of taking interest in surroundings ; 
this leads on to dementia, in which state the patient 
may live long. The writer has met with a fairly 
large number of elderly women who, with pro- 
gressive loss of mental power and with the presence 
of some delusions, have many of the symptoms of 
myxoedema, though in a modified degree — a myx- 
oedematous degeneration rather than myxoedema. 
In all cases with any of the symptoms of this disease 
it is well to try the effect of thyroid-treatment ; but 
this must be done with care, for some of these 
patients, though apparently tolerant of large doses, 
yet after its continued use fail in general health and 
appetite. After administering the drug for a fort- 
night it is well to discontinue it for a few days, or 
even for a week or more, before giving it again, 
thus allowing short intervals between the periods of 
treatment. 

Pellagra. — This disease is rarely met with in 
England, and is supposed to occur from eating 
diseased maize. It rarely runs its course without 
the appearance of some mental symptoms, and is 
often the starting-point of one or other form of 
mental disorder. It causes marked melancholic 
symptoms, with general sluggishness of thought, 
feeling, and reaction. It leads in some cases to 
delusional insanity, with hallucinations of the senses, 
but more often passes into temporary stupor or 
partial dementia. Suicide is common in these 
cases, and it has been said there is special tendency 
towards death by drowning. In some cases the 
disease has much the aspect of general paralysis of 
the insane, but there is little or no affection ot 
speech, and the patiente rarely show any exaltation 
of ideas. Chan^ of diet and of surroundings leads 
to recovery in most of the cases, but in some per- 
manent mental weakness arises. 

Phthisis. — Clouston was one of the earliest to 
point out the special connection of phthisis with 
insanity. It had long been recogmsed that an 
undue number of deaths from phthisis occurred in 
asylums. This is probably due chiefly to direct 
contagion, but it appears that the neurotic afford a 
specially suitable nidus (oi the' development of this 
disease. In phthisical insanity the whole aspect of 
the pulmonary disease changes The patients com- 
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plain little of cough, expectoration, and the u6ual 
troubles , instead of being buoyant they are gene> 
rally disagreeable and complaining, readily believ- 
ing that persons about them annoy, worry, or 
interfere with them. ^ They often refuse their food, 
and say poison is in it. It is still doubtful at what 
stage of phthisis the mental disorder generally 
occurs. Some think that it is most common in the 
earlier stage —that of consolidation of the lung, 
and It certainly is true that often with the develop- 
ment of active bodily signs of phthisis the mental 
disorder msses off There is a form of alternation, 
the mind being better when the lung-disease is 
making progress, and worse when the pulmonary 
symptoms are dormant. The new modes of treat- 
ment seem to be the best for patients who are both 
insane and phthisical — change, healthy surround- 
ings, fresh air, and simple living The hotter cli- 
mates do not suit these patients so well as colder 
regions 

Sunstroke —Great difference of opinion has 
arisen as to the part played by insolation in pro- 
ducing insanity, but it appears that though a great 
deal of mental disorder really depending on alcohol, 
syphilis, or other causes of degeneration has been 
attributed to sunstroke, yet a certain number of 
cases of insanity actually depend on this cause 
Langdon Down believed that a number of children 
of Europeans vv ho were born or passed some time 
in the tropics became idiots or imbeciles as the 
direct result of heat or sunstroke; such patients 
frequently had fits and became restless, troublesome, 
and without moral sense Hyslop thinks that a 
certain number of the insane become so as a direct 
result of the sun The difficulty is to decide be- 
tween general paralysis, alcoholic insanity, certain 
forms of dementia and syphilitic brain-disease, and 
effects of the sun In true insanity depending on 
insolation the symptoms are generally those of 
progressive dementia, resembling general paralysis ; 
but instead of developing, these symptoms remain 
stationary for years or even pass off more or less 
completely It is possible that many cases of 
cured general paralysis have really been of the type 
described In some of the cases due to insolation 
the mind remains feeble, but efficient, for many 
years. No special treatment can be follow^ rest, 
freedom from alcohol, and avoidance of the sun’s 
rays and of heat are the chief indications. 

G H Savage. 

INSENSIBILITY (m, not; and sentto^ I per- 
ceive) — This word signifies either loss of conscious- 
ness, or merely loss of sensation in a particular part 
of the body See Consciousness, Disorders of, 
^nd Sensation, Disorders of. 

INSOMNIA (m, not; and somnusy sleep) — 
Want of sleep, or sleeplessness. See SLEEP, Dis- 
orders of 

INSPECTION {tnspictOy I look upon ). — See 
Physical Examination ; and Necropsy. 

INSTILLATION (m, into; andr 4 t//a, adrop). — 
The method of applying remedies to a part m the 
form of drops. Instillation is chiefly employed m 
connection with the eye. 

INSUFFLATION (»«, Into} and sum, I 
blow). —This term is applied to a method of apply- 
ing remedies in the form of powder to the throat 
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and respiratory passages, by blowing them d^^ough 
a tube into these parts. See Inhalation^, Thera- 
peutic Uses of. 

INTEGUMENTS, Diseases ot^See SxtN, 
Diseases of 

INTEMPERANCE, Effects of-5iJd Alco- 
holism. 

INTERCOSTAL NEURALGIA.— Any of the 
dorsal nerves may be the seat of neuralgia, not 
differing materially in its symptoms from neuralgia 
affecting other mixed nerves, but especially im- 
portant from a diagnostic point of view. The pains 
are paroxysmal , usually affect the region of totn- 
bution of the anterior division of one or two of the 
dorsal nerves , and are confined to one side, most 
frequently the left 

/Etiology —The female sex, neurotic heritage, 
and weak general health predispose to intercostal 
neuralgia As determining causes may be men- 
tioned blows , the action of cold , local injury lo 
the nerves from the growth of thoracic aneurysm cr 
tumour , and disease of the vertebrae Exhaustion 
from over-sucklmg, menorrhagia, or leucorrhoea ; 
irntation from cracked nipples , and pregnancy, are 
all occasional but important causes of this form of 
neuralgia The pam met with in the chest m early 
cases of phthisis is not infrequently due to inter- 
costal neuralgia It is probable that, in a large 
proportion of cases, the neuralgic pam is due to 
neuritis of one or more intercostal nerves 

Symptoms — Pam is complained of at some part 
of one side of the thorax or abdomen, most often in 
the region innervated by the sixth, seventh, eighth, 
and ninth intercostal nerves, and much more fre- 
quently in the front or side than behind It is 
occasionally found m the axilla and inner side of 
the arm The pam may be intermittent, occurring 
in paroxysms, varying in number from a recurrence 
every few minutes to only two or three such dunng 
the twenty-four hours ; or there may be persistent 
pain of a dull charader. interrupted at varying 
intervals by darts of a very sharp kind, which may 
sometimes be referred with precision to the course 
of the neighbounng nerve. The pam is desenbed 
as ‘ teanng,’ or resembling such injunes as a ‘stab 
of a knife,’ or ‘boring with a red-hot iron ’ The 
acts of coughing and sneezing, as well as any rapid 
movements of the body, are apt to increase the dis- 
tress, but the pain is also independent of these 
disturbances, and will attack without any such pro- 
vocation The pain is sometimes more of a weanng 
than acute character, and the rest will often be 
destroyed by it Painful points are sometimes to 
be discovert in the following situations . z. Over 
a spinous process corresponding to the emergence of 
the affected dorsal nerve from the intervertebral 
foramen 3. At the side of the chest or abdomen, 
where the lateral branch becomes subcutaneous. 
3. Near the sternum or at the margin of the reetus 
abdorainalis muscle, at any part down to the pubes> 
where the termination pf the nerve supplies the sk|n« 
The m the neighbourhood of the tender pdnts 
is sometimes so hypersesthetic that the pressure ^ 
ther clothes is painful. In epileptics and othM 
highly neurotic patients, intercostal neural^ is 
often associated with palpitation of the hemrt, and 
the pam is usually referrra in a vague maimer to 
that oigan. Close examination wtQ show that it s 
in thfc chest-waU, and tender points may generally 
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be discovered. The affection is not accompanied 
by fever. The paroxysms of pain may produce 
mnting and vomiting. They often cause dyspno^» 
with an anxious expression of face, from the inability 
to draw a Aill breath without starting the pcdn. 

Complications. — Intercostal neuralgia is some- 
times accompanied by herpes zoster. The pain 
usually precedes the appearance of the eruption, 
but it is occasionally coincident only, and sometimes 
comes after it ; more often than not it outlasts the 
eruption, possibly for a long period. In certain 
cases actual pain lasts but a few days, but is suc- 
ceeded by an intolerable itching, which is described 
as being under, not in, the skin. This sensation is 
said to be felt less in walking than when at rest. 

Not infrequently neuralma of some other nerves, 
either at a distance, as uie fifth, or anatomically 
near, as the brachial plexus, occurs as a complica- 
tion of intercostal neuralgia. This is especially 
likely in cases happening in the period of bodily 
decay. It is then, too, that the affection may 
occasionally be accompanied by attacks of angina 
pectoris. 

Diagnosis. — Absence of pyrexia, as shown by 
the use of the thermometer ; the intermittence of 
pain, and its occurrence irrespective of respiratory 
movements, although liable to be precipitated by 
them ; and the results of physical examination, 
serve to distinguish intercostal neuralgia from 
pleurisy, a condition with which it is very apt to 
be confounded, on account of resemblance in the 
stabbing character of the pain. It should be re- 
membered, however, that exceptionally no rise in 
temperature may accompany the painful stage of 
pleurisy. 

From muscular rheumatism it may be discrimi- 
nated by the presence of the small and characteristic 
tender points ; by tenderness of the spinous pro- 
cesses on pressure ; and by the pain l^ing found 
not to be dependent upon movements. The same 
features serve to distinguish it from myalgia, 
especially that form which often comes from long- 
continued use in an unaccustomed manner of some 
muscle attached to the ribs, as when a person un- 
used to carpentering handles the saw energetically 
for a long time. 

Physical examination and the presence of pyrexia 
will preserve from the error of confounding the dull 
pain often noted in pneumonia with that of inter- 
costal neuralgia. 

Pains of a stabbing, plunging, or electric-shock- 
like character are often expenenced in the inter- 
costal spaces in the course of tabes, and it is im- 
portant hot to confound this disease with a simple 
attack of intercostal neuralgia. The distinguishing 
points are the occurrence of similar pains coincidently 
or alternately in other parts of the body, especially 
in the lower extremities; the absence of patellar 
tendon-reflex ; and the characteristic gait (if present) 
— all of which mark tabes. See Tabes Dorsalis. 

Prognosis. — As in the case of other forms of 
neura^, that of the intercostal nerves can hardly 
be said to be attended by danger, though it must 
be allowed that in some very rare instances the 
severity of the pain appears to have actually de- 
stroyed life. It is apt, nowever, to be of trouble- 
some duration, dependent on the cause, lasting for 
periods of weeks or months, and liable to recurrence. 

Trbatmrnt.— S earch should be made in other 
branches of the same nerve, aiid in the distribqtion 
Of nd^bouring nerves, for any source of irritation 


which it is possible to remove. Constipation 
should be treated by three ^ns of Blue Pill, 
followed by some Priedrichshml or Hunyadi Jf^nos 
water, repeated on two or three occasions. Quinine 
should be given in doses of from five to ten grains 
twice a day ; and if there should be a state of anaemia, 
iron should be added. Phenazone ih doses of from 
ten to twenty grains may be given two or three 
times a day, if necessary. Exposure to cold and 
damp must be avoided ; while the surroundings 
generally should be favourable to Improving the 
nutrition and tone. If the pain be very acute, and 
sleep prevented, morphine may be injected hypo- 
dermically in the neighbourhood of the affected 
nerve, commencing with a dose of a twelfth of a 
grain, and increasing this, if necessary, to a quarter 
of a grain in the twenty-four hours. This dose 
should not be repeated, however ; and it is better to 
be satisfied with a repetition of the smaller dose, if 
required. Small blisters (size of half a crown) may 
be applied to the neighbourhood of the spinal 
column, near the point of emergence of the affected 
nerve, one succeeding another as it heals. The 
continuous voltaic current, from about ten to twenty 
cells, Leclanch^ or Stohrer, may be applied, one 
sponge on the spine and the other upon the painful 
points in turn. See Neuralgia ; and Herpes 
Zoster. T. Buzzard. 

INTERLOBULAR [in^er, between ; and iobu/us, 
a little lobe). — Situated in the tissue between the 
lobules of any organ. A good illustration is infer- 
lobular emphysema^ in which air occupies the tissues 
between the lobules of the lungs. 

INTERNAL CAPSULE.-The internal capsule 
and adjacent ganglia — optic thalamus and corpus 
striatum— are especially liable to lesion from throm- 
bosis and rupture of their blood-vessels. These 
are furnished principally by the middle cerebral 
artery, which in the first part of its course sends off 
numerous straight twi^, which sink into the anterior 
perforated space, and supply the corpus striatum 
and the adjacent part of the optic thalamus. Owing 
to their position, and direction as regards the main 
current, they are easily ruptured or blocked up, 
and owing to their being of the nature of ‘end 
arteries,* and almost destitute of anastomoses with 
other cerebral arteries, thrombosis rapidly leads to 
softening of the regions which they nourish. 

Symptoms. — The symptoms of lesion of the 
internal capsule may be divided into three groups 
or stages. 

First stage * — To this stage belong the symptoms 
usually accompanying an apoplectic seizure (apo- 
plexy), as also the loss or aiminution of sensation 
on the opposite side of the body, which sometimes 
occurs in conseouence of pressure on, or functional 
interference with, the sensory tracts of the internal 
capsule. There is also to be ol»erved complete 
paralysis of voluntary movement on the opposite 
side of the body, occasionally varied by convulsive 
spasms of the paralysed side, and conjugate deviation 
of the head and eyes towards the kmnd side. This 
last symptom is due to the centres for the head 
and eyes of the opposite hemisphere suddenly 
losing their antagonists. The temperature of the 
paralysed side is, as a rule, higher than that of the 
sound side. The total paralysU and flaccidity of 
the opposite side of the body, and conjugate devia- 
tion of the head and eyes, are transient symptoms, 
lasting from a few hours to a day or two. 
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Second stage , — This stage includes those sym« 
ptoms which continue for a variable period^ after 
those depending on the suddenness and disturbing 
effect of the lesion have passed off. They consti- 
tute the common type of hemiplegia or paralysis 
of voluntary motion on the side opposite the lesion. 
The face, arm, and leg, and to a certain extent the 
thoracic and abdominal muscles on one side of the 
body, are affected. The paralysis does not affect 
all these parts equally. As a general rule it may 
be stated that those movements are most affected 
which are most independent of those of the opposite 
side, and which are most complex and delicate 
Hence the movements of the hand and arm are 
more affected than those of the face or leg, owing 
to the fact that these are more commonly exercised 
in associated or alternating action with those of the 
other side. The facial paralysis is most marked m 
the lower facial region The orbicularis palpe- 
brarum is more or less paretic, but never paralysed 
to the extent which occurs in Bell’s or penpheral 
facial paralysis, depending on lesion of the seventh 
nerve. The angle of the mouth on the paralysed 
side hangs lower, and the tongue deviates slightly 
to the paralysed side The weakness of the facial 
muscles is best brought out when the patient smiles 
or tnes to whistle. The face then becomes drawn 
to the sound side While some volitional control 
may have been acquired over the leg, the hand and 
arm remain perfectly motionless. 

In the process of resolution the leg recovers 
before the arm, and as a rule the recovery proceeds 
from the proximal to the distal end of the limb, 
the movements of the shoulder and hip being re- 
gained before those of the hand or foot The flexors 
regain their power before the extensors. 

The reflexes upon the paralysed side are altered : 
thus the knee-jerk and other tendon-reflexes are 
increased, an ankle-clonus is obtained, and the 
plantar reflex is of the extensor type 

The faradic contractility of the muscles is unim- 
paired; occasionally it is increased rather than 
diminished The muscles do not undergo atrophy 
except by disuse. The temperature of the paralysed 
limbs, which at first is usually increased, is generally 
found to be lower than that of the sound side, to 
the extent of a degree, more or less 

Recovery may take place from all the symptoms 
of this stage, within a period varying from weeks 
to months, or the patient may pass into the third 
stage 

Third stage , — The special symptoms of this 
stape are the occunence of what is termed * late 
ngidity * in the paralysed limbs, a condition of evil 
import. This rigidity shows itself most frequently 
in the aim, but it is common enough in both limbs. 
The rigidity affects the flexors more particularly, 
and causes the limb to assume a position in which 
flexion predominates. It is variable in degree, 
and at the commencement is capable of ^ing 6ver- 
come. At first, also, it is remittent, tending to give 
way when the patient abstains from volitional 
efforts or from excitement, and seems almost gone 
on waking from sleep or when the patient yawns 
or stretches himself. Gradually it assumes a more 
intense form, and the limb becomes permanently 
fixed and rigid. 

After death, this oondition is found to coincide 
with descending sclerosis of the motor tracts of the 
brain and spinid cord. The degeneraticm proceed 
firom the seat of lesion downwards through the 
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crus, pons, and pyramid of the same side, and then 
imross to the posterior part of the lateral coluipn of 
the spinal cord on the paralysed side. Preqnently, 
also, a similar track of d^eneration is found on 
the inner aspect of the anterior column of the spioual 
cord, and occasionally also in the lateral colunm on 
the same side as the brain-lesion. 

Even during the rigid stage there is, as a rule, 
no trophic degeneration of the muscles or annihila- 
tion of faradic contractility, though the muscles 
waste from disuse unless artificiSly stimulated. 
But in some rare instances, as Charcot has shown, 
the secondary degeneration invades the anterior 
cornua of the spinal cord, in which case amyotiofdiy 
or trophic degeneration of the mu^es ensues. 

There is no recovery from this condition. 

Vanattons and complications, — Thou^ hemi- 
plegia^ of the opposite side, without aft^tion of 
sensation, is the type of disease of the internal 
capsule, certain variations from the above type are 
not uncommonly observed. 

When sensation is permanently affected along 
with voluntary motion, we have reason to regmrd 
the lesion as implicating the postenor part of the 
internal capsule and the optic thalamus, an occur- 
rence by no means rare Co-existing with hemi- 
ansesthesia is usually homonymous hemianopsia 
from interference with the adjacent optic radiations. 
When, however, the lesion causes rupture of the 
fibres forming the antenor two-thirds of the postenor 
limb of the internal capsule, the hemiplegia is most 
marked and most endunng It is this lesion only 
which gives rise to secondary degenerabon of the 
motor tracts and permanent rigidity. 

Cases are on record in which lesions of the 
internal capsule have given nse, not to complete 
hemiplegia of the opposite side, but to monoplegia, 
such as paralysis of the face or of one or other 
limb. These monoplegise are due to hmited lesions 
of the internal capsule, which the researches of 
Franck and Pitres, Beevor and Horsley, and others 
have demonstrated, contains the motor tracts corre- 
sponding to the differentiated cenbes of the cortex. 

The arrangement of the tracts m the internal 
capsule is briefly as follows. In the fore part of 
the anterior hmb are the corticifugal and corticipetal 
fibres of the frontal lobe. In order from before , 
backwards there come the fibres for the conju^te 
movement of the eyes, the mouth and tongue, raen 
the face, the upper limb, and the lower limb 
Postenorly is the combined sensory tract extendmg 
as far as the hind end of the lenbcular nucleus. 

D Ferrirr. 

W. A. Turner. 

INTERNAL EAR, Diseases ot^See Ear, 
Diseases of. 

INTERSTITIAL {inter, between; and sU, I 
stand). — Relabng to the intersUces of sa organ. 
The term is applied to the tissue which exists be- 
tween the charactensbc elements of any oigsi^ 
namely, to some form of connecbve bssue. * 

INTERTRIGO {inter, between; sod I 
rub). — Synon. : Erythma intertrigo ; Ecweps 
intertrigo.— Definition.— A slight etmemsioos 
inflammabon of the skm occurang in tne mUfwi 
or folds of the integument, where two sum»s Ue in 
apposition. 

^TiQLOOV.— The csuse of intptoigo 19 not, as 
might be impUed by its name, fnOim bn; 



INTERTRIGO 


7U 

rather moisture and heat associated with contact 
and i^essore, acting on a sensitive sldn. In certain 
situations the atnount of inflammation is liable to 
be a^^vated the addition of irritant discharges, 
such as excessive perspiration, decomposed unne, 
and faecal matter. 

Intertrigo is common in corpulent persons, in 
those in whom there is free activity of the sudori- 
parous glands, and in infants from iiiattention to 
the napkins. In infants it is seen in the perinaeum, 
extending from the anal fossa behind to the groins 
in front, and likewise in any other of the deep folds 
of the integument, as the folds of the neck. Among 
adults, in addition to these situations it occurs in 
the axillae, in the groove beneath the mammae, be- 
tween the thighs, in the genital regions, scroto- 
and labio-femoral clefts, the cleft between the 
nates, and in the flexures of joints ; between the 
glans and the prepuce ; at the vulva, and in obese 
women over the iliac crests. It is well to keep in 
mind the possibility of inherited syphilis. 

The term intertrigo points to a rubbing together 
or chafing, fretting or galling of the skin byfnction, 
and no doubt friction may have some share in pro- 
ducing the inflammation ; but it is also certain that 
intertrigo results most fr^uently from irritation 
caused by the heat and moisture of the part. 

Description. — Intertrigo very rarely remains at 
the erythematous stage, having a natural tendency 
to run on to exudation, and to be further complicated 
with excoriations and chaps. In this condition it 
becomes an eczema (eczema intertrigo), and is very 
properly treated as such. Many cases beginning as 
a simple intertrigo drift into a distressing pruri- 
ginous eczema, and not infrequently a mild phase 
of eczema seborrhoicum is the starting-point Heat, 
tenderness, and frequently pruritus are the usual 
sensations. 

Treatment. — The removal of the cause is the 
first indication to be attended to in the treatment 
of intertrigo. This may be effected by keeping the 
folds of skin apart by thin folds of absorbent borated 
gauze or silk. The parts should be kept scrupu- 
lously clean, dry, and as cool as possible, and dusted 
with any impalpable unirritating desiccative pow- 
der, as fiiller’s earth, French chalk, kaolin, starch, 
zinc oleate, zinc oxide, boric acid, or lycopodium. 
Various combinations of these may be tried, and a 
little powdered camphor may be added for its anti- 
pruritic effect. The ‘ caking ’ of starch-containing 
powders is a great objection to their use. Pruritus 
must be combated by appropriate measures, and 
decomposition of secretion guarded against. Where 
powder is unsuitable, a lotion of lime-water thickened 
with oxide of zinc will be found useful ; or a weak 
lactate of lead lotion may be tried ; or 4 inc ointment 
should be kept constantly applied. Where there* is 
much exudation, it is desirable, as in eczema, to 
avoid ablution and ring the changes with powders, 
stiff ointments, or zinc-gelatine paste or creamy 
lotions accoMing to the changing conditions of the 
affection. John Harold, 

INTESTINAL OBSTRUCTION. — Sykon. : 
lUus ; Fr. OccluHon IntesHnale ; Ger. Damt^ 
venchliemtng. 

Definition.— ■Under' this term are included all 
those cases in which the contents of the intestinal 
canal are obstructed in their oi^ard passage, by 
conditiotis occurring within the abdomen or pelvis. 
Gases in which obstruction it diie to con&tiom 
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affecting bowel protruding through one of the 
external openings are included under the head of 
Hernia. 

The subject of intestinal obstruction will be best 
treated by first discussing the condition in general^ 
and afterwards its different varieties in detail. 

ifjTiOLOGY AND PATHOLOGY. — The Causes of 
intestinal obstruction may be enumerated as follows, 
arranged as nearly as possible according to the 
acuteness and urgency of the symptoms and the 
imminence of danger to life to which they giv6 
rise. The relative frequency with which they 
occur may be approximately estimated by the 
numbers appended, representing the results of an 
analysis of 1,839 fatal cases. 

1. Strangulation by Bands or in Apertures (44O). 

(a) By peritoneal bands, the results of previous 
inflammatory mischief, either under such bands, or 
by loops or knots, or in buttonhole-like slits, or 
by kinking caused by traction, or by the margins of 
slits and rings produced by the adhesion of organs 
to one another, or to some part of the parietes 
(219). \b) By the omentum or mesentery forming 

bands or slits, {c) By diverticula or diverticular 
cords, due to the persistence of the vitelline duct 
(Meckel’s) or of the omphalo-mesenteric vessels, 
free or attached (75). (d) By the appendix vermi- 

formis (42). A Fallopian tube adherent to the 
neighbouring peritoneum is another cause of strangu- 
lation by a normal structure abnormally attached. 
(e) By the margins of peritoneal pouches (retro- 
peritoneal hernia, hernia through the foramen of 
Winslow, and other forms of internal hernia) (39). 
(/) By bands resulting from inflammation about 
the necks of old hernise. Another instance which 
must be remembered is the band which may be 
formed by the pedicle of an ovarian cyst. 

2. Volvulus, — In some cases the intestine is ob- 
structed by being twisted on its mesenteric axis or 
even on its own axis. In others, the lumen of the 
sigmoid flexure may be closed by its being twined 
round a loop of ileum (106). 

3. Intussusception or Invagination (537). 

4. Impaction of Gall-stones (51). 

5. Contractions, — Under this term — the ‘con- 
traction * of Fagge, the ‘compression and traction* 
of Bristowe — are included those cases in which the 
bowel is gradually obstructed by matting together 
of its coils. This may be due to knitting together 
of one or more coils by peritonitis, originating, for 
example, in inflammation of the mesenteric glands. 
Other conditions are given beloW. 

6. Stricture. — {a) Cicatricial, from injury or 
ulceration ; (b) new-growths (373). 

7. Compression, — By new-growths, hydatids, 
&c., outside the bowel (66). 

8. Impaction of Foreign Bodies^ or Intestinal 
Concretions (78). 

9. Impaction of Fceces. Confirmed Constipation 

(78). 

10. Congenital Malformations. 

Seats.— S ome parts of the intestinal tract are very 
much more frequently affected by certain particular 
causes. Thus, acute obstruction by bands most fre- 
c^uently affects the small intestine j volvulus, the 
sigmoid flexure. Intussusception most frequently 
involves the caecum and colon,, and, next, the 
ileum. Constrictions due to new-growths are most 
common in the large intestine, especially in its 
lower portion. Impaction of gall-stones, with very 
few exce^rions, occurs in the lower part of the 
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ileum Contractions and traction affect the small 
intestine more firequently than the large. 

Symptoms and Signs. — The symptoms and 
physical signs of intestinal obstruction are, as a 
rule, sufBaently constant and charactenstic to 
establish the general diagnosis. But it is usually 
very difficult, and often impossible, to determine 
without exploration the differential diagnosis. 

The symptoms and signs common to intestinal 
obstruction will be first given, and then, more 
briefly, those specially charactenstic of each form 

I JPatn — Cases of acute obstruction by a band, 
volvulus, many intussusceptions, or impaction of a 
gall-stone, are usually signalised by acute pain, often 
‘ doubling the patient up,’ and sometimes produ- 
cing faintness and collapse. Where there has been 
a period of incarceration, as in some cases of ob- 
struction by bands or in slits, pain supervenes some- 
what more gradually, though later it becomes 
equally severe In stricture of the large intestine 
there is, in the earlier stages, comparatively little 
pain Again, in obstruction of the large intestine 
by impaction of faeces, the patient complains merely 
of fulness, weight, and discomfort 

At the onset the pam is doubtless due to the 
injury immediately inflicted on the serous and 
mucous coats, and is very speedily increased and 
maintained by the effects of the congestion of the 
blood-vessels on the nerves This pain will obviously 
be more severe when the small intestine, with its more 
intimate association with the nerve-centres and its 
larger vascular supply, is affected But it must always 
be remembered that the seventy of the pain depends 
on the abruptness and completeness of the obstruc- 
tion, and the extent to which the intestine is 
involved, rather than upon the vanety and cause of 
the obstruction Somewhat later comes the pam 
associated with distension of the bowel itself ; this 
is increased at intervals by paroxysmal exacer- 
bations of acute suffenng, which accompany the 
futile penstaltic efforts of the intestine Instances 
of this pain are only too well seen in patients with 
thin abdomens, in whom attacks of peristalsis, 
especially when the muscular coat has become 
hypertrophied, recur after the taking of food, 
examination of the abdomen, the administration of 
an enema, &c Other causes of pain are traction 
upon inflamed parts, especially when ulceration is 
beginning to set in ; and, at a later stage, enteritis 
and peritonitis 

With regard to the constant or spasmodic nature 
of the pain — when the obstruction is complete the 
pain is constant, with periodic exacerbations ; but 
with an incomplete obstruction it is likely to be 
intermittent An im^rtant poirtt to consider is 
how far the pam affords any guide as to the situa- 
tion of the obstruction. In the great majonty of 
cases of acute intestinal obstruction, wherever may 
be the seat of the mischief, the j^n is referred to 
the neighbourhood of the umbilicus (xm Pain in 
Visceral Disease) Thus, in a large number of 
cases the site of the pam is of little value as a guide. 
But there are certainly some cases, especially those 
of acute obstruction by bands, or sudden strangu- 
lation in a slit, in which the pain is referred to a 
region other than the umbilical. Where the pain 
is accompanied by the occasional uprising of a coil 
of intestine anywhere, this spot will very likely be 
a guide to the seat of the mischief. The readiness 
with which pain may be masked by preparations of 
ofaum, and the dangerously fallacious appearance 


of improvement which may follow? the ^ay m 
which the distinct localised saflfenng of obstruction 
be merged and lost m the more general and 
^flused pain of pentonitis ? and, finally, the cessa- 
tion of pam which may oCCur at close, when the 
nervous system is dulled by impendmg death— need 
only be alluded to here. 

2 . Tenderness » — Both in acute and chrome ob- 
struction, tenderness is usually absent until peri- 
tonitis has supervened 

3 Vomiting — This is a very constant symptom 
of intestinal obstruction It may commence almost 
simultaneously with the occurrence of the obstruc- 
tion, in which case it is due to the shock of the 
injury inflicted This vomiting, and its characteristic 
features— first the contents of the stomach, then 
bihous fluid, and lastly, liquid more or less faecu- 
lent— have been differently explained It is unde- 
aded how far the obstruction causes the usual 
penstalsis to be reversed (anti-penstalsis), or how 
far, aided by the distension of the bowel above and 
the glandular secretion poured out, it 'onverts the 
usual passage of intestinal contents into two currents 
— one, peripheral, in the natural direction up to the 
point of obstruction, and the efther central or axial, 
which pours the intestinal contents into the stomach. 
As a general rule, the higher the seat of obstruc- 
tion, and the more acute the cause, the more severe 
is the sickness, and the more frequently does it 
recur When the obstruction is high up m the 
small intestine, the vomit is usually bilious and 
offensively sour, but without the foetor of faeces. 
When vomit has been retained for any time, as when 
the patient is under the influence of opiates, it may 
have had time to decompose and to acquire a 
faeculent odour (Treves) Again, true stercoraceous 
vomit may come from the lower ileum as well as 
from the colon, for the contents of the lower ileum 
may, in the natural state, have all the characters 
of faeces Moreover, great distension of the intestine 
may render the ileo-caecal valve inefficient to prevent 
regurgitation from the large into the small intestine. 

4 Constipation — This may be absolute from the 
first, even to the passage of flatus, in acute complete 
intestinal obstruction, as in that due to bands, 
apertures, volvulus, or gall-stone. 

In other cases, where the strangulation is less 
abrupt and severe, or where the intestine by some 
penstaltic movements frees itself for a time, faecal 
evacuations may be passed for a while , and a careful 
inspection of these, especially as to presence of bile, 
consistency, faeculent odour, &c , may give valuable 
information as to the d^ree and seat of the obstruc- 
tion In intussusceptions, especially in the more 
chronic cases, the bowel is rarely altogether inu)^- 
meable at first, though later it becomes so from 
the effect of inflammatory swelling. In tach. cases 
there is a penod in which small quantities of &ecal 
matter mixed with blood and mucus are passed, 
frequently with much tenesmus ; later on blood and 
mucus only are passed. In strictures of the bowel^ 
constipation comes about comparatively slowly, 
being here replaced by irre|;ular actions, diarrhoea 
alternating with constipation, the motions being 
sometimes altered in shape and size, with passage 
of blood, &c. lAter on, constipation may be 
rendered absolute by impaction of some undigested 
article of diet, or by a twist or kink of the Mwel 
above the obstruction. 

First amone the causes of constipatioii comes' 
occlusion of me bowel. Another very important 
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one is reflex nerve-ftction. Thus* in esses of acute 
strangulation, the constipation is often ahsdute from 
the very commencement* although the obstruction 
may be in the small intestine, and muchfiaecal matter 
may sdll ht lodged below the point of occlusion. 
Again, constipation is venr usual in those cases of 
partial obstruction of the bowel where a segment is 
su^enly and severely nipped. This is well ob- 
served, as a rule, in LittK’s hernia, where only a 
part of the circumference of the bowel is involved 
in the strangulation. Another cause of constipation 
which must be remembered is paralysis and ex- 
haustion of the intestinal wall. 

The following fedlacies must be borne in mind. 
Even after complete occlu^on has occurred there 
may remain in the bowel, below the seat of ob- 
struction, some portion of its contents ; and the 
secretions of the mucous membrane being added, 
the evacuation of these by natural effort, aided by 
enemata, may give rise to the false idea that the 
occluaon is not complete, or that relief has been 
obtained. Again, the bubbling away of an enema 
must not be mistaken for the passage of flatus. 
Finally, false hopes are sometimes raised b^ the 
passage of a stool shortly before death. If this has 
come from above the o^tniction, it may be due to 
some sloughing which has taken place or relaxation 
of spasm. 

5. Asput and tondition cf ike abdonun : IHs- 
tension^ stotllingy tneieorism, — The degree of dis- 
tension and its rate of onset vaiy with the cause 
and site of the obstruction, the amount of vomiting, 
the food taken, &c. Thus, in acute obstruction of 
the lower part of the ileum, distension comes on 
rapdly and severely ; but an even more rapid and 
a severer distension is seen to follow on one form of 
obstruction of the large intestine, namely, volvulus. 
In obstruction high up in the ileum or jejunum, the 
epigastric and upper regions appear distended, and 
the lower ones sunk. But in tridng to dUgnose 
the rite of the obstruction from we distension the 
neatest caution must be maintained. * There is a 
oifference in the shape of the abdomen when dis- 
tended, according as the arch of the colon is below 
or above the seat of obstruction. In the former 
case the belly is rounded, projecting well forwards, 
but with compradvelv little fulness of the lateral 
and lumbar r^on. In the latter case it is more 
brood, and* if the hand be placed on the patient’s 
loins as he lies in bed* a feeling of resistance is ex- 
perienced which is wanting when the small intestine 
IS alone distended ’ (Fogge). But the same iimter 
^ves us the f<ri!owuig cautions in interpreting signs. 
Absence of fulness in the course of the colon is no 
absolute proof that the disease is high up in the 
intestine. Again, the presence of fulness in the 
course of the colon is no proof that the seat of the 
obstruction is in the large intestine. For in more 
than one instance a prominence of the cmigsstrium 
and the appearance of a large horuontal coil have 
been due, not to the transverse colon, but to the 
ileum, dilated until it rivalled the c<flon itself The 
preset of meteorism is, when ia|nd and severe, 
most dangerous and distresring. 

Apart from the above distaMiofi fssm accumula- 
tion of intestbal contents* certain localised swdUngs 
in the abdomen may be occasionally iccpgniied. 
Thus, intussusception common^ (pves rise to an 
doogsted sausage-shaped sweUiim lying In the 
com of tbe large intestine. Stricture of the sig* 
UKua flexure may sometimes be felt in a patient 


with a thin, relaxed abdominal wall, as an indistinct 
localised thickening. Other instances of tumour 
are very rarely met wth. The fat-loaded abdominal 
wall usually present in a sufferer from impacted gall- 
stone often prevents this cause of obstruction being 
felt by palpation. A localised swelling will be of 
more value as a guide if pain has also b^n referred 
definitely to this same particular spot. A number 
of coils of small intestine, matted together by ad- 
hesion, may form a kind of tumour, and localised 
dulness on percussion has been caus^ by collapsed 
coils of small intestine grouped together below an 
ol»truction (Treves). 

6. Peristalsis . — The fact that the movements of 
the intestine can be clearly recognised in some cases 
may be of much help in the diagnosis. One coil 
may be s^n rising up and becoming prominent, 
and then rinking down and giving place to another, 
and sometimes waves of action, as it were, seem to 
pass along a considerable length of bowel. Such 
movements recur at irregular intervals, and are 
accompanied by gurgling noises (borborygmi) and 
sensations, and by exacerbation of suffering. This 
peristalsis, as Fagge pointed out, is characteristic 
of the chronic varieties of obstruction, in which the 
coats of the bowel have undergone hypertrophy. 
It also indicates an absence of peritonitis. While 
peristaltic movements are much more often seen in 
the small than in the large intestine, they may 
sometimes be observed in the latter. Fagge also 
pointed out, as worthy of especial note, that 
the lai^e intestine, when distended, does not con- 
tinue to lie horiiontally across the upper part of the 
abdomen, but bends downwards, and may form a 
broad loop, lying vertically and (with the dilated 
ascending ana descending colon) filling the whole 
front of the abdomen. On the other hand, the coils 
of the ileum are, under similar circumstances, 
generally arranged transversely ; and, as these coils 
are often quite as brood as the transverse colon, the 
uppermost one, lyii^ horizontally just below the 
rite, may easily be mistaken for ttet part of the 
large intestine. 

7. Diminution of Urine . — In acute obstruction 
the urine is diminished in quantity. This fact has 
been differently explained. Some writers consider 
that it points to a site of obstruction high up in the 
jejunum, the area for the absorption of fluid being 
thus much diminished. Others attribute it to the 
urgency of the vomiting which occurs in acute 
obstruction high up. Others again argue that this 
^mptom b merely one of the phenomena of collapse, 
and will occur in all forms of intestinal obstruction, 
whatever their seat, in which collapse is present ; 
and as collapse U often present in obstruction of the 
small intestine, while it seldom occurs in that of the 
large bowel, suppression or diminution of urine b 
common in the former, and rare in the latter, con- 
dition. 

fl. General Asfeet and Symptoms , — In cases of 
acute obstruction, often from the first, and in the 
later stages of botii acute and chronic obstruction, 
the gene^ aspect of the patient b more or less 
characteristic. A condition of collapse frequently 
occurs; and when thb appears ttb due to the 
shodc of the injury, and b usually proportionate ta 
the nerves and the anroont eff intestine involved, 
more masked in the case of the small than of 
the laige intestine ; and, above all, to the abrupt- 
ness and seventy of the obstruction. The counte- 
nance b expeemive of anxiety and dbtreis t theevea 
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are sunk, often with dark circles round them» the 
nose pinched, the cheeks hollow, the hjps pale or 
purplish, and the complexion faintly uvia { the 
general surface is cool or cold (the eats, forehead, 
nose, and feet first becoming cold), and often 
covered with a clammy perspiration. Although the 
mental faculties are as a rule undisturbed, there is a 
disposition to torpor, from which the sufferer is 
from time to time aroused by exacerbations of pain, 
or recurrence of vomiting. The pise is frequent 
and small, and towards the end becomes thready. 
The temperature is rarely above normal unless pen' 
tomtis sets in ; usually it is normal or subnormal, 
sometpes falling to a marked extent. Sometimes 
there is more or less dyspnoea, which ma^ be ex- 
lamed in part by pressure upwards of the diapragm 
y the distended ^wel below, and the latter cause 
often gives rise to distressing hiccough. The voice 
vanes, being feeble and whispering, or strong and 
full Quite up to the end. The tongue becomes red, 
and later dry and brown. Towards the close there 
IS often a combined odour of offensive sweetness and 
decomposition in the breath The patient suffers 
from severe and constant thirst, which often he fears 
to assuage lest vomiting should be provoked 

In most cases the course is one of progressive 
emaciation, weakness, and exhaustion, the end being 
often preceded by peritonitis. 

Course, Complications, and Terminations. 
In the acute forms of intestinal obstruction the 
prospect of recovery is extremely slight ; perhaps, 
ID the large majonty of cases, it would be just 
to say that there is none at all. And here a 
word must be said as to those extremely rare m- 
stances of spontaneous recovery which have occurred 
ftom time to time under every form of acute obstruc- 
tion, volvulus only excepted. Very much of the 
value of these cases has been lost by their after- 
histones not being published, chances thus being 
lost of our knowing in what cases of really 
mechanical obstruction spontaneous recovery is 
really possible. In the second place there is strong 
reason to believe that in several of these cases the 
diagnosis has been at fault, the real cause of mischief 
being pentonitis, e g. starting from the csecum or 
its appendix, or one originating in tubercular mis- 
chief, an enteritis, and not mechanical obstruction. 

In the more chrome forms of obstruction, with 
the exception of those depending upon impaction of 
faeces, and some others, perhaps (as chrome intus- 
susception), death, though considerably longer de- 
layed, ensues sooner or later, in spite of temporary 
relief afforded by operative measures or in other 
ways. 

in cases of acute strangulation, in which the 
occlusion has been sudden and complete from the 
first, and in which timely relief has not been ob- 
tained, the averse duration has been found to be 
from three to six days. In the cases reported as 
frital within a few hours, it is possible that the 
case has been one of perforation of the intestine 
or stomach, rather than one of obstruction of the 
bowels (Faggc). Where the case is one of incar- 
ceration at nrst, followed by actual stianmiktion, 
death may not occur until after the lapse oT eight or 
ten days. In cases of constrictipn or compression 
in wlra c om p le te occlmion baa come about gndu- 
ally, Of eveis nas not been finally establish^, the 
dmatioii of life varies greatly according to the com* 
pUcatioot which ariie, end it may be pfoloii|edfor 
weeks or even aMotbs. $Ot too, in eases ci stric- 


ture of the large intestine, where the patients are of 
average intell^ence, wh^ they av^ themselves 
regular^ of mraical supervision, and are amenable 
to the directions given, especially in the matter of 
diet, the end may be deferred for one and a half or 
two years or more. 

Toe compheations and accidents that are liable to 
occur are : Pentonitis starting from the seat of the 
lesion, and more or less rap&y spreading and be- 
coming general ; ententis , ulceration and perfora- 
tion of the bowel ; sloughing of the strangulated or 
intussuscepted portions ; haemorrhage into the peri- 
toneal cavity or into the bowel ; sudden asphyxia 
or broncho-pneumonia, due to the entrance of 
vomit into the air-passages , absorption of the pro- 
ducts of decomposition or of the breaking down of 
a growth ; gradual asphyxia from the interference 
with respiration by aMominal distension; and 
syncope from cardiac depression and cerebral 
anaemia. 

Diagnosis. — Nowhere does successful treatment 
depend more intimately on correctness of dia^osis ; 
nowhere is a correct diagnosis more invanably diffi- 
cult ; nowhere is it so often impossible. We can 
only hope to arrive at it by careful attention to the 
following points, and by stnving to keep before us 
a mental picture of the different hidden possibihties 
which may he at the root of the mischiefi 

The following questions must be considered : 

I. Is the obstruction acute or chronic ? 11. Pf^here 

ts the obstruction situated? III. What are the best 
methods of investigatum ? IV. What are the dis- 
eases most Ukelytobe mistaken for intestinal obstruc- 
tion ? V. Is the case one favourable or unfavour- 
able for operation ? This last question will be con- 
sidered later under Treatment. 

I Is the obstruction acute or chronic ? The sym- 
ptoms given as distinctive of the two groups are 
often misleading when apphed to individual cases. 

(I) Under acute obstruction would be in- 
cluded the following : (a) Strangulation by bands or 
through apertures ; (^) volvulus of tnc colon ; 

{c) acute intussusception ; (d) impaction of a gall- 
stone m the small intestine. 

Symptoms. —Pain, whether agonising or coUcky, 
sets in suddenly at a definite time, being ^neraUy 
referred to the neighbourhood of the umbihcus. It 
is usually paroxysmal at first, but tends to become 
continuous. It may have followed an unwise meal, 
going to work, some straining effort, active purga- 
tion, or a blow. Vomiting is early and severe — 
first the contents of the stomach — then IhIious, ex- 
cited by any effort to take food — and ultiiiiately 
brownuin, foul-smelhng, or more completely stereo- 
raceous. Constipation is absolute, even to the pas- 
sage of fiatus, though small scybalous masses may 
come away from a point below the obstruction after 
enemata or straming efforts of the padenU The 
abdomen soon becomes distended, but its form pre- 
sents httle that is really distinctive of one form of 
obstruction rather than another ; this being laigriy 
due to the facility with which one or two alstendm 
coils may be disj^aced into areas where they conceal 
the proper contents, and simulate their dfetenaion* 
The urine udiminished or suppressed, ThecaOapaet 
the sute of the tongue, pulse, aadlmpeiitiiie ait 
as already stated. 

(a) U^nder ohronlo obttiHiolibii would eomei 
(a)Strictmeof thelaigeinteitiiie} (I) eofitKiidtkmt 
or adhetioiis obstruictiiig^the iotesripe (wwalty sasaU) 
bf bending, diagppgon, nanowtog, or up 
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one or more coils j (^) stricture of the small intes- 
tine after ulceration— traumatic, tubercular, or 
malignant ; (i) chropic intussusception 5 {e) obstruc- 
tion by compression of growths from outside; 
(/) fae^ impaction. 

Symptoms. — In chronic obstruction these are 
characterised by their slow irregular development. 
The pain comes on at first at long intervals, corre- 
sponaing to troublesome attacks of constipation, 
and is put down to ‘ attacks of wind,* colic, or indi- 
gestion. Even late in the case fixed pain is often 
absent j but pain occurs in paroxysms which corre- 
spond to attacks of peristalsis, showing the writhing 
movements of intestine, with muscular coats hyper- 
trophied and as yet not stilled by peritonitis. 
Constipation is for some time the chief trouble ; the 
lx)wel$ never act satisfactorily without aperients. 
Constipation alternates with diarrhosa ; or broken 
up or narrowed bits, unsatisfactory alike in form 
and bulk, are passed with difficulty, accompanied 
by much flatus and some loose motion. After one 
or more attacks of obstruction more or less com- 
{^ete, the contracted lumen of the bowel may be 
absolutely blocked. Vomiting is often long deferred, 
and the patient may keep comparatively well (with 
clean tongue, sleeping well, and taking food), even 
when his condition has become one of great danger. 

While the above description applies to well- 
marked acute and chronic obstruction respectively, 
the two forms do not always fall into such distinct 
groups. Further, the above terms do not always 
correspond to obstruction of the small and obstruc- 
tion of the large intestine. All the symptoms of 
chronic obstruction, lasting over six months, may 
be presented by a case of obstruction of the ileum 
from cancerous puckering of its mesentery ; while, 
on the other hand, every symptom of the acutest 
obstruction of the small intestine, ending fatally in 
four days, may be shown by a volvulus of the sig- 
moid (Fagge). Again, the greatest difficulty in 
deciding between acute and chronic obstruction 
may be caused by a patient, whose age suggests 
malignant stricture of the laige intestine, and in 
whom absolute constipation, a greatly distended 
belly, and evident peristalsis call loudly for relief, 
definitely declaring that the constipation is merely 
a matter of a few days, and denying absolutely any 
previous attacks of constipation or obstruction. 
Finally, there is a third class in which an attack of 
acute obstruction supervenes upon symptoms indi- 
cating a chronic obstruction. Such condition roost 
frequently occurs in patients with malignant stric- 
ture, or with coils matted tc^ether by adhesions, 
with chronic intussusception, or gradual occlusion 
of the lumen of the bowel by a growth within or 
outside its walls, the actual o&truction being 
brought about some sudden blocking, as by a 
fiiecal mass, or by kinking or bending of the bowel 
above. The chief help m the diagnosis is given by 
examination of the patient’s history. There will 
usually be an account of symptoms pointing to 
chronic obstruction, with previous less severe 
attacks. 

II. PVAfre is the ohstructim siiwUed It raapr 
be said at once that a case of chronic obstruiction u 
usually one of the following : (a) Stricture in the rec* 
tom, sigmoid flexure, splenic or hepatic flmnire ; {h) 
stricture of the small intestine ifim misdiief within 
its ioihen, or from matting, kinking, or dn^ng on 
it bv adb^ons, &c., outsit ; (<) chronic ^tnssus- 
oepD^hr^ focal impaction. Of the above, ob- 


struction of soine point in the left side of the arch 
of the large intestine is by far the most frequent. 

With regard to acute obstruction, usually in the 
small intestine, it must be confessed that it is very 
ftequently quite impossible to go beyond localising 
it in the small intestine. It has been shown that 
the urgency of the chief s3nnptoms is not related to 
the seat of the obstruction, but to its severity. No 
doubt obstruction high up in the small intestine 
will in many cases be accompanied by earlier vomit- 
ing, but less likely to become foculent. Distension 
of the abdomen will be less in a case like the above 
than in one where the obstruction is low down in the 
ileum. The numerous fallacies which may beset us, 
depending on the amount of food taken, the in- 
fluence of drugs, the erratic manner in which one or 
two coils may cause distension of an area at some 
distance from their proper habitat, must be borne in 
mind. It will be wiser to be content in acute ob- 
struction with determining whether it is in the small 
intestine, as by a band ; in the large, as in volvulus ; 
or in both, as an acute intussusception — and to re- 
member that all beyond may be blind guesswork. 

III. JVAat are the best methods of investigation ? 
A correct diagnosis can often only be arrived at 
by most careful attention to the following points. 
Trivial as some may seem, all or any may be of the 
utmost importance ; and as cases of acute obstruction 
may vary every hour, repeated careful examina- 
tions may be needful to throw light on a condition 
which was quite obscure a few hours before. 

{a) The History , — The value of this is often nil, 
but the smallest point may sometimes be of the 
greatest importance. Thus (i) previous peritonitis 
may lead to a suspicion of strangulation by a band, 
or by multiple adhesions. The history of pelvic mis- 
chief, especially in women, or of tu^rcular inflam- 
mation may be of the utmost value, (ii) Injury^ 
such as a kick from a horse, may have led to a rup- 
ture and subsequent hole in the omentum, thus 
causing later on a seat of strangulation ; or to ob- 
struction from cicatrisation of some bruised loop of 
intestine, (iii) An impnuient meal of heavy and 
indigestible fo^ may determine the occurrence of 
obstruction, by the sudden formation of gas and 
turbulent peristalsis in cases of peritoneal adhesions, 
or stricture, by causing twisting or kinking, (iv) 
Old-standing hernia. Adhesions formed ateut the 
neck of an inguinal hernia may strangle a loop of 
small intestine quite independent of the hernia. 

(^) The These are next to be inves- 

tigated. The s^ptoms characteristic of acute and 
chronic obstruction respectively, and their fallacies, 
have been already given. 

{c) Physical Examination. — The most careful and 
thorough examination of the abdomen by palpation 
and percussion, and by exploration of the rings, the 
rectum, and, if need W, the vagina, should be in- 
stituted at the earliest i^acticable period, before 
general abdominal distension or the supervention of 
complications has obscured the indications first pre- 
sent^. The form of the abdomen is to ^ first 
studied. Then, any fulness which remains localis^, 
especially if accompanied by abiding pain in the 
same pUce, any limited dulness, any repeat^ up- 
springing df one or more coils at the same place 
(espedallv if it is noticed that borborygmi are ar- 
rested hm), may all be of value m helping to 
localise the seat of obstruction. In some eases 
it may be desirable to administer an ansnrthetic, to 
facilitate the examination tsy relaxing the abdominal 
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muscles, and to save additional suffering. But this' 
step may be dangerous if vomiting is easily excited. 
With re^rd to the rings, the re^ons of umbilical/ 
inguinal, femoral, and even obturator hernia should 
be carefilly scrutinised. Not only may the modesty 
of a patient have led to the concealment of an 
ordinary hernia, but possibly a small knuckle may 
be tightly strangled in the neighbourhood of the 
internal ring, or in the canal, or the lumen of a 
piece of intestine may be partially closed in a tiny 
femoral hernia. As to the need of a rectal examina- 
tion, it IS only too certain that even nowadays this 
method of examination is still too much neglected, 
and thus intussusceptions are sometimes overlooked 
until it IS too late to reduce them by insufHation ; 
and cases of malignant stricture are allowed to go 
on, and treated as indigestion, flatulence, or consti- 
pation The introduction of the whole hand into 
the rectum has been rightly given up of late years ; 
the information it gives is very limited, and only 
obtained at crave risk Exploration per vagtnavt 
may afford additional information 

(<f) Use of Enemata and the Long Tube — These 
methods are usually as useless in diagnosis as in 
treatment Further, their use is often accompanied 
by danger, and may be misleading also Finally, 
th^ frequently weaken and distress the already 
sufficiently handicapped patient The following 
dangers and fallacies accompany their use (i) An 
obstruction m^ be pervious to fluid from below and 
not from above (Fagge) In such a case the fluid 
pumped through may easily add to the accumulation 
above this point (ii) When the abdomen is dis- 
tended, the admimstration of large enemata must 
add to the misery of the patient (in) Further, the 
ssage of an enema tube and the amount that can 
injected may be misleading also Thus, it is 
well known that the tube may be stopped by a fold 
of mucous membrane , or it may double on itself, 
thus leading to the belief that no obstruction exists 
within reach Again, it is obvious that the sources 
of fallacy-leakage, admission of air, the varying 
capacity of the large bowel in different patients, 
6:c — are numerous The use of enemata will 
again be alluded to under Treatment, p. 780 
IV What are the diseases most likely to be mis- 
taken for intestinal obstruction Of these, the 
most important in frequency and gravity is pento- 
nitis— especially that form due to mischief m the 
caecum or the appendix, or a peritonitis of tubercular 
origin Pain, vomiting, constipation, and tender- 
ness may all be present and lead to the greatest 
difiiculty in diagnosis The points most likely 
to help are the following ; (1)1 7 %e previous history^ 
Thus, though the onset may appear to be sudden, 
there will very likely have been attacks of ‘ stomach- 
ache,’ irregular action of the bowels, and tenderness 
in the right iliac region, (a) The temperature. 
This 18 usually high in acute peritonitis ; but, unless 
the case is seen early, it may be, as in intestinal 
obstruction, inclined to subnormal if prostrauon or 
collapse have set in. (3) The nomitmg is usually 
less urgent in peritonitis, and more rarely fieculent. 
(4) The censtipatxm is less absolute. (5) There is 
usually difiusM tenderness and distension in peri- 
tonitis. \ 6 ) There is no peristi^s. (7) The 
abdomen in Mritonitis is often * smooth, and 
barrel-like * (Hutchinson).' Other conditioiis occa- 
sionally simulating Intestinal obstiuction dre ente- 
ritis, e.g. from eating dimed foods, and ptomaine- 
poisoning ; acute hsemorrhag^ paiicreautis i here 


the suddenness of the onset, the rapid collapse, and 
periiaps the presence of a median deep-seated epi- 
gastric swelling, may suggest the cause ; thrombcms 
of the mesenteric artery is another condition which, 
by the abdominal pain, vomiting, and tymmmtes, 
simulates obstruction, but here diarrhoea ana blood- 
tinged stools are not unknoum ; lead-colic, again, 
has to be remembered as a condition bringing about 
an arrest of action but not mechanical obstruction, 
and to be distinguished by the history and progress 
of the case 

Treatment — This will be divided into A. 
Non-Operative, and B Operative But while the 
flrst will always maintain its place in cases where 
an operation is refused, where the condition of the 
patient or his surroundings and those of the medi- 
cal man do not admit of its performance, it cannot 
be too strongly laid down that the only hope in 
acute intestinal obstruction lies m operation, both 
for clearing up the diagnosis, and for relieving the 
condition whiSh will otherwise certainly prove 
fatal But while the adoption of non-operative 
treatment in acute intestinal obstructiOD is almost 
certainly doomed to failure, it does not therefore 
follow that operative interference will meet with a 
large amount of success Any candid, reflective 
mind, which has made itself acquainted with the 
facts of the case, will admit that the same brilliant 
success which modem surgery has obtained m 
several regions of the abdomen has not extended 
to intestinal obstruction, especially the acute vanety 
The reasons are not far to seek We have to deal 
here with conditions often most difficult to find, 
with conditions that qmckly produce irreparable 
mischief, conditions which early exhaust the pa- 
tient’s strength, and in the exploring and removing 
of which grave shock is, of necessity, often pro- 
duced The diagnosis of acute intestinal obstruc- 
tion having been made, the practitioner will do 
well to put both sides before the patient and his 
fnends, the uselessness of palliative treatment, the 
nsks of operative interference, and the fact that 
these risks are much increased by every hour’s 
delay If the facts of the case permit of one of those 

varieties more favourable for operation being 
diagnosed, such as a Meckel’s diverticulum, a 
single band, or an early intussusception, the prac- 
titioner will be justified in strongly urging operative 
interference When the case is more obscure, he 
can only put both sides fairly, and leave the decision 
to others 

A. Non-Operative Treatment — i. Purga- 
tives — As a rule almost without exception, in acute 
or subacute cases, the use of all kinds of purgatives 
is to be emphaucally condemned. They a^mvate 
symptoms ; while they are liable to light up quies- 
cent into acute trouble, and convert cbrcHiic mis- 
chief into acute Threatening sloughing or 
foration may also be rendered meviuUe. It is 
only where all urgent symptoms have subsided, or, 
in more chronic cases, where there is no evidence 
of peristalsis or of peritonitis, that mild laxatives, 
especially some salines, often prove of great value, 
but great caution is necessary in their adminimw* 
lion. These points, together with the use of 
stronger aperients in obstnlctioa ftom ftecal imped- 
tion, will be alluded to later. ^ 

2. Opium and belladonna htwe hetti 

given ht too much as a matter of fdiftliii^ ii Id th^ 
usual combination of opium gr. and treeu 

extract of belladonna gr. f-gr. evesy three or 
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four hours. But it most be remeuibered <i) that 
our knowledge of the action of these dr^ on the 
inMbitory and accelerating nerves of the intestine is 
bv no means complete, (a) That we are here espe- 
cmlly in thedark. Thus, if we could till the nature 
of the obstruction, how the coils lay, and which of 
them were capable of usefully directed peristaltic 
action, we might perhaps employ belladonna in 
large doses. In other cases, where ulceration 
might be threatening, opium alone would be em* 
ployed. (3) That while opium undoubtedly allays 
the pain, checks violent and hurtful peristaltic 
movements of the intestines, dulls the acuteness of 
the patient’s mind constantly alive to his anxieties 
and distress, while it promotes sleep and thus bus* 
bands his strength, it is an entire mistake to speak 
of opium by the often*quoted phrase ' as our sheet- 
anchor ’ in intestinal obstrucuon. It may danger- 
ously modify ff^mptoms and signs ; thus, a patient 
dosed with opium may be quite unaware that the 
tenderness of his abdomen is increasing. It may 
apparently so improve the condition that an opera- 
tion, later on proved bevond a shadow of a doubt 
to hare been tne patient’s only hope, is put off till 
it is too late. In other words, while symptoms are 
lessened, the condition of the intestine may be 
hourly getting worse. (4) Adult patients often 
show remarkable susceptibility to belkdonna ; and 
the excitement which may follow an over-use of 
this drug in these cases may be most harmful to the 
patient. (5) If opium and belladonna must be 
given we should be content with the smallest pos- 
sible doses, especially of the former. In other 
words, the patient must be judiciously prescribed 
for, ai^ not drugged. later on, when operation 
is declined or set aside, it may be needful to give 
opium in bu^ doses, especially if peritonitis be 
present. (6) There is a certain class of adult cases 
of intestinal obstruction in which belladonna, in 
much larger doses than are usually tried, has been 
most successfaL Thus, in more chronic cases, one 
or two grains of the green extract given every hour, 
till from five to fourteen grains have been taken, 
have been followed relief. 

The subcutaneous injection of morphine and atro- 
pipe in the smallest possible doses is to be preferred 
to the routine treatment by opum and belladonna. 
Their administration by mppositoiy is the least 
satisfimtory all methods in cases of acute obstruc- 
tion. Id a few very acute and painful cases the 
inhalation o( an ansothetic may he asked for ; it 
must always be remembered that this course, while 
temporarily relieving sufiering, and perhaps enablii^ 
the case to be further cleared up, has certain 
inherent dangers of its own. 

3. IHtt. — Sufficient care is stiU but seldom taken 
in this simple matter, and the patient is allowed to 
add needlessly to his misery and danjger. In acute 
obstruction, whenever the diagnosis is suspected Odr 
established, it is much best to cease feediog alto- 
gether by the mouth, and to trust to nutrient 
enemata. The small intesrine and the stomach 
itself are liable to be gradually filled up by an 
ascending column of flum, and vomiting is thus 
constantfy impending ; and when It has already set 
in, it is only made worse by giving food bv the 
mouth. As a rule, nothing imtever sbotud be 
given by the mouth save a little ice in small nieces. 
Nutrient enemata may be made on some sudi plan 
Sij, .brandy 311^, y<dk of one egg, with 
Hqttos pancreatictti (EP.) 51, or a few drops of 


diluted h^ochloric acid and a little pepsin— tht' 
whole being gently wanned, but not cooked. Sim- 
ple enemata of strong beef-tea, only just liquid, 
may be given every two, three, or four hours. 
After, or in place of either, a nutrient ryminised. 
suppe^tory may be inserted. Before an enema is 
given, it must be ascertained that the rectum is 
empty. Thirst is best met by the guarded use of 
ice, the frequent moistening of the patient’s lips, or 
the injection of sterilised water into the connective 
tissue of the axillae. Large liquid enemata some- 
times relieve thirst markedly, but the objections to 
these have already been given. When it is clear 
from the foiling pulse, the foiling temperature, the 
cold extremities, the dry tongue, ana most fetid 
breath that trusting to nutrient enemata is not suffi- 
cient, limited quantities of champagne, brandy and 
soda-water, or some kind of meat-juice must be 
given by the mouth. 

4. Efumat(u — In intussusception and faecal im- 
paction, and in cases of stricture with a fisecal block 
above, large enemata may be valuable ; but with 
these exceptions, and especially in all acute cases of 
obstruction, they are very rarely useful. 

5. Local applicatiom, — Material relief is often 
given by the assiduous use of quite hot flannel, 
wrung out of a 2 per cent, creolin-solution. This, 
which soothes with its heat and helps to sterilise 
the skin before operation, should be regularly re- 
newed. Poultices are too heavy, afW quickly get 
cold. Turpentine is sometimes applied on hot flan- 
nels. It has the objections of fr^uently slightly 
blistering the skin, thus rendering it tender for ex- 
amination, and perhaps interfering later on with the 
incision of an operation. In a few cases the patient 
experiences greater relief from local cold, as by 
cracked ice applied at frequent intervals between 
two layers of flannel tacked together with a few 
stitches. 

6. Electricity, — This is occasionally of service in 
fiscal impaction. 

7. Washing out the stomach. — This step, recom- 
mended by Kussmaul, mves much relief in some 
cases where the stomadi is distended with fluid. 
Where, however, fluids have been properly restricted 
from the first, it will not be required. 

B. Operative Treatment. 

8u rgioal Operations.— These include— ( i ) Alh 
domincU section ; (a) Formation of an artificial 
anus ; (3) Puncture, Colotomy wiU be refened to 
under the treatment of chronic obstruction. 

I, Abdominal Section. — A few most important 
points, many of them follacies still unrecognised, 
first call for attention: (i) Acute and chronic ob- 
structions do not always foil into distinct groups. 
(2) Chronic obstruction often puts on an acute ap- 
pearance. (3) The demand fr^uently put forward 
at the present day that cases of acute intestinal ob- 
struction require surgical treatment is a fair one, 
but for the reasons given above it is a mistake to 
expect a very large proportion of successes, even 
after early operations for intestinal obstruction. 
(4) Many leading surgeons have held strongly that 
the chief cause of the great mortality after opera- 
tions for intestinal obstruction has been in their 
havingbeen put off too long. While thisis no doubt 
a chitf cauiCt it is not the onfy one. It is a mis- 
take to group all cases of acute intestinal obstruc- 
tion together as all equally suitable for operation* 
Posl^morUm evidence snows that a, distinct propor- 
tion are from the first hopeless of rtUef bv opera- 
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tion, others becoming hopeless so eerly in the cue 
ts to render any operation probably futile. Thus, 
mith regard to operative treatment, cases of acute 
intestinal obstruction may be divided into these 
three groups : (a) Cases frobably hopeless f^om the 
first — e.g. some cases of severe volvulus of sigmoid 
and colon ; some cases of acute intussusception in 
infants ; and cases of complicated snaring or mat- 
ting, u in peritonitis started about the female pelvic 
organs, or in inflammation around mesenteric 
glands, {b) Cases m whuh there ts hope of doing 
good by (^ration — e.g. cases of band, especially the 
single band in young subjects ; some cases of intus- 
susception, ana of internal hernia. The question 
of benefit from operation in acute obstruction is 
intimately bound up with these two points : (i) the 
impossibility of matcing an accurate diagnosis of the 
nature or the site of the obstruction in many cases ; 
and (2) the peculiar structure of the parts; thus, 
the intimate association of the intestine with the 
nervous system, the weakness and easy paralysis of 
its propelling power, and the readiness with which 
It is Strangled, &c. Finally, among the conditions 
which handicap the explorer are \a) the tightness 
•with which his hand is gripped by the abdominal 
wall here, not stretched as by a large ovanan 
tumour; {b) the way in which distend^ coils of 
intestine crowd up and get in the way , (r) the nsk 
of fatally disturbing parts already known to be 
damaged ; (d) the condition of the patient. A skilled 
surgeon should be called in as early as possible, as 
It IS only fair that he should see the case early and 
throughout. When an operation is decided upon, 
the surgeon will be tn a fsr better position than 
when called in, as too often happens, late in the 
case When an operation is to performed, the 
pulse should be fair, the temperature not falling, 
the abdomen not much distended, and with sufficient 
peristalsis to make it probable that there is little or 
no peritonitis On the other hand, the operation 
should not be performed, as it too often ts, on the 
merest chance of relief, when the abdomen is enor- 
mously tympanitic, when the temperature and pulse 
are falling, and the patient passing into irrecover- 
able collapse. 

The Operation — Only the chief points can be 
noted here. The bladder being emptied, and the 
abdominal wall sterilised, the patient, with his ex- 
tremities warmly clad, is placed on a water-bed 
filled with hot water. Evei^hing that can possibly 
rome within the field of operation must be scrupu- 
lously cleansed before the operation, and kept 
aseptic. An ansesthetic having been given, the 
abdomen is quickly opened along the linea alba 
below the umbilicus; and all hmorrhage being 
arrested, two or three fingers are introduced, and 
the following possible sites of strangulation first 
looked to (1) the caecum, its condition of duten- 
non or emptiness telling whether the obstruction is 
below or abc^e it. (2) The inner aspects of the 
femoral, inguinal, and obturator apertures, to make 
sure that no tiny hernia exists, imperceptible from 
the outside. (3) The brim of the pelvis, as bands 
of omentum are often fixed hereamts, and also 
because, in women, local peritonitis, originating in 
the uterus or its apfieiidages, is not infirequently the 
source of the obstruction. If the ab^ seardi 
with two or three fingers or thewhole hand fails, 
and it often will when disteniBon Is present, em- 
barrassing the finuers in their movements and ob- 
scuring 3 w reUtioh of parts, one or two loops 


which lie nearest the wound Should be scfutiniscd 
and followed in the direction of increasiiig con- 
gestion and distension, thus leading to the obstnic- 
tion. If thb prove fruitless, the most distended 
portion of the intestine must be drawn out (under 
cover of stenlised towels) bit by tat from the upptf 
part of the wound and passed in agsin, after exami- 
nation, into the lower angle, in such a way that at 
no time are more than five or six inches of intestine 
exposed After drawing out and replaciog some 
feet of intestine in this way, it is prohabfo that, 
owing to the increasing congestion or resistiuice, 
the sureeon will reach the obstruction. An a ssi st a nt 
^ould nold the coil from which the surgeon starts 
under a hot sponge, to prevent the same ground 
being traversed a second time If after five to ten 
minutes’ search the mischief is not found, the sur- 
geon must decide between making an artificial anus 
and dosing the wound, and enlarging the latter and 
allowing dl the coils to prolapse under hot sterilised 
towels, frequently renewed. The decision most 
turn on the condition of the patient and the sur- 
roundings of the surgeon On the one hand it is 
only taking this bold step which wiU, m a large 
number of cases, bring to light the cause of the 
obstruction. On the oth^er, if ^e coils be distended. 

It will be impossible to get them beck without 
draining them and closing me opening. The need- 
ful manipulations necessarily pi^uce much shock, 
and perhaps infiict senous damage. When the ob- 
struction is found, It must be d^t with according 
to Its nature. Thus an opening (as in the mesentery) 
must be stretched with the finger-nail and the bowel 
withdrawn ; omental bands, if not torn through, 
divided between two chromic-gut ligatures; any 
diverticular band brought up into view, and divided 
with similar precautions, or, if the patient’s coodi 
tion admits of it, resected and the cut ends cleansed 
and closed Resection of gai^enous mtestme, and 
intestinal anastomosis, may have to be resorted to. 
The best modes of dealing with volvulus, intussus- 
ception, and gall-stone, are given under their re- 
sp^tive headings. It remains to allude very bnefly 
to two most important steps, the omission of which, 
owing to the hurry at the close of an operation for 
intestinal obstruction, often renders what has been 
done futile The first is that it is absolutely useless 
to leave the abdomen foil of distended mtestme. 
This will inevitably prove fotal, partly by intestinal 
toxaemia, partly by pressure on tl^ diaphragm, and 
cardiac coUapse. Its removal is imperatively ne^^, 
either by making an opening in the intestine, diau^- 
ing this and then closing the opening, or by tlw 
formation of an artifiaal anus. The other step is 
the thorough cleansing of the pentoneal sac wtien 
this has been contaminated, either by sponges or by 
fiushme with a hot solution of boiled water, intro- 
duced V ^ imnting tube. In these cases a 
Keith’s tube should be introduced into the pdvia 
and sucked out re^larly. 

2. Formation of an ArhfuialAnm ; EeUmtmy^ 
This IS done under the following conditioas : Whi^ 
the patient’s condition does not admit of any aeueh* 
ing for the cause of the trouble, when the opennot 
cannot detect the site of obstruction, or finm mi 
he can neither deal with this nor pelformieaeolieil. 
Of intestinal anastomosis. TbenrufioUl nnntis bm 
made by tying m a Paul^tube by means ela pw|i^ 
string stitch. The coft^shmtld 
outside the abdomen, and empM 
pressure before the suture is inismedi n fiminheg: 
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meanst when a PauVs tube is not forthcoming, is 
to bring out a coil, fix it by sutures, and thien open 
it by a trocar and cannula passed through sterilised 
thin indianibber sheeting, so that liquid ^es do not 
flood the wound, &c. N^laton’s operation is usually 
adopted. Making an artificial anus is merely pallia* 
tive ; add should only be resorted to when other 
steps &il or are impracticable, and when it is cer- 
tain that the obstruction is low down in the small 
intestine. Hie chief drawback to this method lies 
in the extreme annoyance the patient suffers after- 
wards from the continual escape of liquid faeces, 
and the certainty of marasmus if the opening in the 
intestine be high up. 

3. Puncture of a Distended Coil by Trocar and 
Cannula ^ — This step should be abandoned. While 
in a very few cases puncture has apparently proved 
efficient, there is no doubt whatever that the number 
of cases in which this method has been fruitlessly 
employ^, and which have never been published, 
is infinitely greater. The chief risks are : {a) Not 
hitting the right coil j thus one (though distended) 
may be hit so for from the obstruction as to give no 
real relief. In not a few the bowel below the < 3 )struc- 
tion may be punctured (Treves), {b) The puncture 
may give rise to no real relief, but to increased 
distress, (r) The puncture may be followed by fatal 
leakage into the peritoneal sac. 

Varieties.— I, Strangulation by Bands or 
In Apertures. — As some at least of these depend 
upon the results of previous inflammation, it is im- 
portant to inquire minutely into the early history. 

Anatomical Characters.— The bands causing 
strangulation may be adhesions resulting from peri- 
tonitis (omental), a persistent Meckel’s diverticulum, 
or some normal structure abnormally attached. In 
any case it is the small intestine, and usually the 
ena of the ileum, which is specially liable to become 
thus stiangulat^. A band or bands, sometimes 
rounded, sometimes flattened, may stretch from one 
part of the mesentery or omentum to another, or, 
oftener, may be attached by one end to the omentum 
or mesentery, and by the other to the bowel (only 
exceptionally to the large intestine), or to the abdo- 
minal wall or pelvis. Much more rarely are they 
found passing from one part of the bowel to another. 
The broader adhesions sometimes present slits in 
which portions of bowel may be caught. Similarly, 
ruptures or slits may occur in the omentum or 
mesenteiy, or even in very rare instances in the 
suspensory ligament of the liver, or broad ligament 
of the utems. The lower attachmenu of the omen- 
tal bands are usually to the porietes or viscera, to the 
brim of the jpelvis, or to near the inner orifice of 
one of the nngs. Of the diverticular bands, the 
most important is the one called *trae,’ which is 
due to apjnsistent or partially obliterate vitelline 
duct. This band is angle, and is attached at one 
end to the ileum firom one to three feet from its 
termination ; its other end may be free or attach^ 
in t^ vidniQr of the umbilicus. Its structure may 
be like the intestine, or cord-like. The intes- 
tine may be strai^led beneath it, when the band is 
adherent at both extremities, or snared and knotty 
up by it, in a much more complicated wav, when its 
distal end is fircc. Other oongemtal bands may 
arise from the omphalo-roesenteiM vessels. Strangu- 
^on may, much more rarely, take place in vaiioua 
fiornis of mten^ hernia (hernia into the fcHramen <rf 
mi^w, or into peritoneal pooches, mesooofic, 
onMeno-iejimal, or retro-peritoneal). 


Symptoms. -^These are similar to those already 
described under Acute Obstruction. Strangulation 
of the small intestine by the above-mention^ bandsx 
or apertures is most commonly met with in early 
adult life, the average age being from twenty to 
forty. One sex does not appear more liable than 
the other, except in the case of strangulation by 
diverticula, which has been observed about twice as 
often in the male as in the femide subject. The 
more youthful the patient, the more will a true 
diverticulum suggest itself. But strangulation is not 
unknown in much older patients, as shown by the 
subjects of hernise and omental bands. 

Treatment. — The surgeon may resort to abdo- 
minal section with much hope. As to the date of in- 
terference, the earlier the better, before the patient’s 
strength is lowered by vomiting, and the operation 
rendered additionally difficult by distension. 

II. Volvulus.— The pathology of this has been 
already given (p. 774). 

Symptoms. — In addition to the usual symptoms 
of Acute Obstruction, there are certain special 
points which may aid in the diagnosis. The patients 
are usually adults ; and constipation has most likely 
been of long standing and habitual. The occurrence, 
in insane patients, though the insanity probably 
only points to neglected bowels, has been sufficiently 
frequent to be noteworthy. The symptoms are 
urgent (with the exception, perhaps, of vomiting, 
wWch may be less marked tnan in other forms of 
acute obstmetion), and may end rapidly in death. 
But the point which is likely to be distinctive of 
volvulus IS the urgent distension of the abdomen, 
often due to one or more huge coils of large intes- 
tine. 

Treatment. — Operative steps, taken early, give 
the only hope here ; otherwise the huge distension, 
and the early stage at which inflammatory chafes 
set in, rapidly bring about a fatal result. The 
distended sigmoid should be exposed and its con- 
tents evacuated by a trocar or aspirator piassed 
through sterilised thin indianibber sheeting so that 
liquid faeces do not contaminate the wound. If 
needful, the bowel must be incised and emptied, 
every care being taken not to infect the peritoneum. 
As soon as the distension is materially lessened, the 
twisted loop should be brought outside, the twist 
undone, the opening closed and the bowel replaced. 

If tympanites persist, the opening should be made 
into an artificial anus, or a right-sided colotomy 
performed, to relieve the caecum. This has been 
done as a primary operation with complete success 
in a few cases. But owing to the rapidity with 
which gangrene attacks a volvulus, the treatment 
first given is much to be preferred. 

111. Intussusception op Invagination.— 
This form of obstruction is most important, owing 
to iu frequency in early life, its rapid fatality in 
many cases, and the number of brilliant successes 
which have followed insufflation and abdominal 
section. 

.^TTOUX^Y.— Intussusception is the roost com- 
mon variety of obstruction to which children are 
li^le, about one-fourth of the cases on record having 
occurred durii^ the first year, and more than one 
half dnrii^ the first seven years of life. In early 
life and cnlldhood it is more frequent In males. 
Intussusception would appear to' be brought about 
by some inregular peristaltic action of one part of 
the intestine, perhaps coirioined with inaction of 
another part. Somramei it follows severe purging, 
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diarrhoea^ or violent strainings sometimes the pre- 
sence of worms, of a polypoid growth, especially 
in the lower ileum. In a few cases it has followed 
movements or strain, especially during the dandling 
and dancing of an infant upwards and downwards 
in the arms. 

Anatomical Characters — In ordinary cases 
a transverse section will show three rings of bowel, 
and a longitudinal one three layers of bowel on each 
side. The external of these three layers is called 
the intussmetpiens or sheath, the middle the re- 
turning layer, and the innermost the entering layer, 
these last two, taken together, forming the tntus- 
sHsceptum, Of these layers, the outer and middle 
have mucous surfaces in mutual contact, and the 
middle and inner have serous coats thus opposed 
The increase of the intussusception takes place by 
the entering and middle layers moving in together, 
and dragging in the outer one after them. Thus, 
while the inner bend between the entering and the 
middle layers remains the foremost part of the intus- 
susception, the outer bend between the middle and 
outer layers is constantly changing Between the 
middle and inner layers the mesentery or mesocolon 
or both, as the case may be, are drawn in This 
fact determines, from the first, peculiarities in the 
shape of the intussusception , and, later on, the 
compression of the vessels brings about congestion, 
ecchymosis, swelling, and sloughing Thus the 
traction on the mesentery, often considerable as the 
invagination increases, causes a curving of the 
cylinder of the intussusceptum, and to a less degree 
that of the sheath, towards the root of the mesen- 
tery. It also may pull the axis of the intussus- 
ceptum and Its terminal orifice out of that of its 
sheath, and nearer the mesenteric border of the in- 
testine, the orifice of the end of the intussusceptum 
becoming also, by the traction, slit-like. Intussus- 
ceptions occur much more frequently in some parts 
than in others Thus, when the small intestme, 
especially the ileum and lower jejunum, is involved, 
It is spoken of as the aitenc variety (30 per cent. ). 
In the ileo-caecal region two forms arc found . (a) 
the tleo-cacal proper, in which the ileum and csecum, 
preceded by the valve which forms the most ad- 
vanced point of the intussusceptum, pass into the 
colon This variety forms 44 pier cent. ; it may 
attain great size, the valve reaching as far as the 
anus, and being then liable to be mistaken by care- 
less observers for a prolapsus recti. (^) In the other, 
ileo'coltc (8 per cent ), the lower part of the ileum 
IS prolapsea through the ileo-csecal valve The 
<ohc variety (18 per cent.) may occur anywhere in 
the large intestine, but is most frequent in the de- 
scending colon and sigmoid flexure 

Symptoms. — In aeu/e intussusception the onset 
IS sudden ; pain is an early symptom, and of a 
colicky, gnping character, but not as a rule so 
agonising as that which may be produced by a band. 
Like tenderness, it may here be a guide to the site 
of the intussusception. Vomiting is not so urgent 
as m strangulation by bands or other conditions. 
And the same is true of constipation t this is rarely 
absolute ; usually it is replaced by a diarrhcea, at 
first faecal, then faecal mingled with blood-stained 
mucus, the admixture of faecal matter becoming less 
or ultimately absent altogether. Severe tenesmus 
and strainmg recur at frequent intervals ; auud these. 
Math the absence of sleep, and the inability to take 
fiood, soon exhaust the strength of the little patients. 
On examination of tbeabdomen, the intussusception- 


mass can be distinctly felt as « firm, cylindrical, 
sausage-like swelling, m all cases of ileo-caecal intus- 
susception. In these cases it may traverse the right 
flank, the upper part of the abdomen, the left flank, 
and even be felt per or seen projecting. 

With the above symptoms are present, to a varying 
degree, those of shndock a peritonitis. 

Under the name of chrontc mtussusceptvm are 
included those cases of intussusception which have 
a duration of one or more months. These arc rare, 
but their extreme importance is shown in the words 
of Treves — that no form of intestinal obstruction 
offers so many difficulties in the way of its re- 
cognition, and no form has been the subject ol 
more error in diagnosis This form appears most 
frequently m adult males Its course is most irre- 
gular The onset is sudden only m about cme-third 
of the cases—a point, when present, of much value 
in the diagnosis of this from other forms <A. chronic 
obstruction Pain, seldom severe, may be entirely 
absent for long intervals, these becoming shorter ae 
the disease advances. Vomiting is only marked m 
about half the cases ; it is faeculent only in about 
7 per cent The action of the bowels vanes greatly. 
As a rule they are irregular, more often with a ten- 
dency to diarrhoea than towards constipation. In 
about 50 per cent a bloody discharge from the antu 
occurs. Distension of the abdomen is slight, an<f 
may be absent save dunng attacks of temporarj 
obstruction A tumour is to be felt in about hal 
the cases The general condition is one of wasting 
and anaemia, the patient not infrequently dying o 
marasmus 

Course and Progress -—(i) Unles 

relief 1$ obtained, the case will end fatally fron 
shock and exhaustion within three to five days 11 
young children, or m infants m a much shortei 
time, or within a week or ten days in olde 
children , in adults between the second and thin 
week These cases lead up to the second class o 
subacute cases, in which life may be prolonged foi 
three or four weeks. (2) The case may be more 01 
less chrontCy and terminate m death only after i 
period of several weeks or months, from wastinj 
and exhaustion or pentombs and ententis, with oi 
without perforation Lastly, recovery may tak< 
place after sloughing, separauon, and evacuation o 
the invaginated bowel This last event, of grea 
interest, but by no means necessanly curative, 1; 
extremely rare in children under two It ha 
occurred proportionately m 20 per cent of ileo 
caecal, in ^ per cent, of colic, and in 6 per cent 
of entenc cases. Its most frequent penod ^ 0 
occurrence is from the eleventh day to mt perio< 
between the third and fourth week (Leichtenstmn) 
Briefly stated, it is brought about by adhesion, 
forming between the invaginated and receiving poi 
tions of the bowel, and death of the intossuscqitttii 
from strangulation of its blood-supply. In most 0 
the recorded cases it has been some portion of thi 
small intestine that has come avmy ; in some ih 
caecum and its appendix with portions of the colon 
Sometimes the sloughed intestine is evacuated ii 
shreds, at other times in its entirety* While thi 
result IS usually met with in acute cases, it ma 
occur in chronic ones that end acutely. The i%ii 
are great foetor of the stools, and gangrenous shred 
of intestine found in them. It na beem aliead 
said that this process can by no meana be n^ad o 
to save life, ^e giving wav of the ai^eskma, an 
focal extravasatkm, dironfedianliOBa^hie^^ 
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lift, and, later on, a stricture, may prove 


Treatment. — Acute intussusception, esj^ally 
in the child or infant, demands prompt and active 
measures. Opium and belladonna should be given 
at once and sufficiently to check undue peristaltic 
action and relieve pain. The abdomen should be 
kept covered with hot fomentations ; and the amount 
of nouri^ment given by the mouth should be most 
strictly limited. In young children especially, owing 
to the rapidity with which their strength runs down, 
and in all cases, so as to ensure a condition which 
still admits of replacement, reduction should be 
attempted as early as possible. Inflation should be 
preferred to injection as somewhat less risky. The 
child being placed folly under an anaesthetic, and 
its pelvis and lower limbs somewhat raised, the 
nozzle of a Lund s inflater, a rectal enema-tube, or 
a full-sized catheter well smeared with vaseline, 
attached by tubing to a bellows, is carefully passed 
into the bowel. The nates being securely pressed 
a^nd the tube, air is steadily pumped into the 
o^on, while the surgeon keeps one hand on the 
abdomen, not only to prevent over-distension, but 
also to watch for any receding of the tumour to- 
wards the caecal region. With regard to the amount 
of force used, replacement of the bowel can usually 
be ejected only by considerable distension of the 
whole colon, and this requires a good deal of rather 
forcible pumping to complete it. This is especially 
the case with regard to the last few amounts of air 
sent in (Goodhart). Inflation failing, if the condi- 
tion of the patient admit of it, more powerful means 
may be made use of by connecting the rectal tube 
with an irrigator placed not higher than three feet 
above the bed, a more equable and forcible dis- 
tension being thus obtained (Goodhart). Goodhart 
points out that the last method entails a greater 
risk of rupture of the bowel, but that the end 
justifies the means, considering the neat danger of 
these cases. If the above methods abdominal 
section should at once be resorted to in suitable 
cases. The following points are here important: 
(a) TAe age. In infSants under a year, unless reduc- 
tion is early tried and quickly successful, the 
prognoris is very grave. Even at this early age 
there is an increasing tendency on the part of 
hospital surgeons to resort to o^ration early. It 
is frit that too much importance has been attached 
to the cases published in which inflation has met 
with success ; that these cases in reality bear a very 
small proportion to those which have been treated 
in the same way unsuccessfully. Again, it is felt, 
and rightly, that valuable time is often wasted in 
repeats attempts at inflation often unsuccessful in 
reducing the intussusception completely. Finally, 
the increasing amount of ‘ success which attends 
operative intenerence shows that, though the vitali^ 
of these little patients is small, intussusceptfon is 
favourable for operation, in that it is one of the very 
few forms of acute intestinal obstruction in which 


the condition can be accurately diagnosed, its site 
definitely located, and the amount of manipulation 
and intmerence is therefore brief and slight when 
the surgeon is asked to operate early. O) The 
eondition of the patient as to eolUpse, &c. (y) The 

duration efthe case. In the majority, espe(^ly in 
children, the Xeadtacy of the conmtioii is to Strang* 
lation and not simply incarceratioii, and while the 
rapidity of the strangulation varies a good deal, the 
dumcet of inflatioD or injcctioii are small, unless in 


recent cases. (») It h thus of the utmost import- 
ance to decide whether tfte bowel is strangulated' 
or incarcerated. Hutchinson points out that the 
severity of the symptoms will be helpful here, 
namely, the urgency of the vomiting, the degree 
of the constipation, the character of any stools 
passed, and, above all, as utterly incompatible with 
gangrene, advance of the tumour onwaras. 

Only the chief points in the operation can be 
given here. The peritoneal cavity being opened by 
a median incision with the umbilicus for its centre, 
the intussusception is found. For a few minutes 
careful pressure should be made on this to diminish 
the oedema and inflammatory swelling, before any 
attempts at reduction are maae (Senn). The wound 
being sufficiently enlarged so as to admit of two 
Angers of each hand, and the small intestine packed 
away, if the mass cannot be hooked ^ into the 
wound it must be reduced in situ. Inis can be 
done, if there are no adhesions, either by traction 
upwards on the upper part of the invagination ; or, 
as thought better by Hutchinson, by finding the 
lower part, holding the ensheathing mrt so that it 
cannot be drawn into constricting folds, and press- 
ing out the contained bowel by gentle squeezing 
movements between the Anger and thumb. These 
movements must be continued, and the Anger and 
thumb gradually shifted upwards along the gut till 
every atom of the mass is reduced ; this being often 
made known by the appearance of the vermiform 
appendix. Every care must be adopted to Anish 
the operation as speedily as possible, and every 
precaution taken against shock. The chief points 
m the after-treatment are the application of warmth, 
and the administration of milk, brandy, and 
laudanum. If reduction be found impracticable 
enterectomy is permissible. 

IV. Impaction of Qall-stones.— Gall-stones 
large enough to block the gut may enter the intes- 
tine after a process of inflammatory adhesion and 
ulceration between the gall-bladder and the duo- 
denum or colon. In such cases, though there is 
usually a previous history of more or less suffering 
in the hypochondriac region (which may assist in 
the diagnosis), those paroxysms of pain and the 
jaundice which accompany the passage of gall- 
stones down the duct may not have been experi- 
enced. Obstruction from this cause is com^ra- 
tively rare. It is met with far more frequently in 
th9 female than in the male, and with very few 
exceptions after late middle life. The patients are 
very often obese. As a rule the obstructinj^ gall- 
stone is single. The most common seat of impac- 
tion is the lower ileum, and next to this the jriunum. 

Symptoms. — These are usually sudden and acute ; 
death from enteritis conjoined with those of acute 
obstruction occurring, as a rule, in about five days, 
perhaps earlier, as the result of shock. Recovery 
rarely takes pl^e. 

Diagnosis. — This is aided by the sex, age, and 
previous history of the patient ; the acuteness of the 
symptoms; and perhaps by the recognition of a 
more or less distinct hard lump corresponding to the 
obstructing gall-stone. 

Treatment.— If a very short trial of palliative 
treatment is futile, abdominal section is here the 
patient’s only chance ; though, owing to the usual 
age» habits, and condition of the tissues, the step 
must alwa)^ be a very anxious one. The stone 
having been found, it maybe dealt with— (i) By 
trying to pais it oti into the large bowel. (2) By 
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intra-mtestinal crushing, either between the fingers 
or by flat-bladed forceps guarded with mdiarubber 
tube. (3) This may be facilitated by Tait’s sugges- 
tion of puncturing the stone with a needle, pa^ed 
obliquely. (4) The loop being drawn outside, the 
stone may be extracted and the opening most care- 
fully closed. If the bowel immediately around the 
calculus be inflamed, the stone should be pushed 
into a healthy portion before extraction 

V. ContPaotlons. — In this class may be included 
cases due to adhesions, kinking or compressing the 
gut, or matting together several coils ; and those 
where mischief, inflammatory or malignant, has 
closed the lumen by traction, or narrowed it — as 
when the mesentery puckers from old tubercular 
or malignant mischief These cases are among the 
gravest and the most hopeless of intestinal obstruc- 
tions ; they affect the small more frequently than 
the large intestine ; and are often preceded by old 
peritonitis 

Symptoms — Owing to the ranty of stricture of 
the small intestine, this group practically comprises 
all cases of chronic obstruction of that part of the 
bowel (Fagge) The attacks are often repeated, 
and the final one is in reality acute supervening on 
previous chronic mischief Vomiting and constipa- 
tion will for a long time be irregular and uncertain 
Visible peristalsis, and colicky attacks of pain with 
loud rumblings, will probably be marked features 

Treatmen r — For some time this must be pallia- 
tive with a view of preventing obstruction Abdomi- 
nal section IS here especially likely to be disappoint- 
ing, owing to the complicated nature of the 
obstructing agency, the fact that there may be more 
than one seat of obstruction, and the intimacy with 
which one or more coils of intestine are matted to 
each other or to adjacent viscera Formation of an 
artificial anus {vtde supra), and still more colotomy 
where the large intestine is affected, may give relief. 
When the opening is made in the small intestine, it 
must be low down, or marasmus will follow 

VI Obstruction from Stricture ■^{a)Stmple 
cicaUtctal stenoses These may result from the 
effects of dysenteric, tubercular, or syphilitic ulcera- 
tion of considerable extent The dysentenc are most 
frequent in the lower part of the large intestine, the 
tubercular in the lower ileum and about the ileo- 
coecal valve, and the syphilitic in the rectum Rarer 
instances of stenosis occur after injury, the sloughing 
off of an intussusception, the strangulation of hernia, 
or the ulceration produced by temporarily impacted 
gall-stones, faecal masses, or foreign bodies. 

(^) New~gr<ywths — A more exact pathology has 
practically narrowed down these to one kind, 
namely, cylindrical epithelioma Very rarely inno- 
cent growths — e g fibromata or adenomata — may 
cause more or less obstruction, usually by becoming 
polypoid The locality attacked is m the very great 
majority of cases on the left side. Cases occur m 
about equal proportions m the rectum and sigmoid 
flexure . then about half as frequently in the left 
colon and splemc flexure ; the remainder being met 
with in the ascending colon and hepatic flexure. 

Symptoms. — In the earlier stages these are often 
by no means marked. Disordered, irre^lar, and 
unsatisfactory action of the bowels, and general 
discomfort, with intervals of comparative ease, con- 
stitute the earliest indications. At this time, owing 
to the forgetting or deferring of an examination, the 
cases are mr too frequently treated as instances of 
flatulence, indigestion, and constipation. Later on. 
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the symptoms of obstruction become more pro- 
nounced. In most cases abdominal distension, ac- 
companied by foetid eructations and pam, comes on, 
varying in degree from time to time. The pain is 
usually distinguished by its paroxysmal character, 
and Its relation to unwise feeding Nausea is an 
early symptom ; but vomiting usually appears late, 
and usually only becomes fteculent in the Itoal attack 
of obstruction. The motions are always unsatis- 
factory, the bowels not acting without apenents, 
loose stools often alternating wi3i scybala, or broken - 
up bits with shme and mucus coming away. Trouble- 
some, teasing tenesmus, causing the patient re- 
peatedly to seek rehef from the sensations of an 
imperfectly emptied bowel, is often present when 
the stricture is low down. Peristaltic movements of 
the intestines, accompamed by cohcky pam and 
rumbling borborygmi, become increasingly frequent 
and manifest as the muscular coat hypertrophies. 
As the case progresses, the general condition of the 
patient, the increasing emaciation and cachexia, and 
the failure of treatment, all point to the malignant 
nature of the case 

Course and Terminations — ^The course of 
all such cases, though very variable in duration, is 
progressively unfavourable, and sooner or later 
death supervenes, usually from pentomtis, with or 
without perforation, or from exhaustion pro- 
longed suffering and possibly suppuration. Absolute 
occlusion, as a rule, comes about slowly. In some 
cases It IS never completely estabhshed ; in others, 
It occurs suddenly, from impaction of hardened 
faeces or undigested food It is worthy of note 
that, even m cases m which the seat of constnction 
IS in the sigmoid flexure or rectum, the greatest 
evidence of stress due to the faecal accumulation, dis- 
tension, ulceration, and perforation, is often found 
in the caecum 

Treatment. — From the very first, as soon as 
there is reason to suspect the presence of a stricture, 
the most careful attention to diet, and the regular 
administration of such medicines as vnll favour soft 
semi-sohd motions, should be insisted on In 
other words, if the misery of death by obstruction 
IS to be warded off the patients must pay the strict- 
est attention to their m-take and their out-put If 
these points are attended to, the patients may be 
kept, tor the year or two which the disease takes to 
run Its course, in comparative ease , but it is extra- 
ordinary how frequently and at what cost these 
most obvious precautions are still neglected. 
Patients, the subjects of stneture, should be warned 
that they are living on the bnnk of a precipice. 
As a rule, carelessness in diet bnngs its own penalty, 
and most patients willingly acknowledge the rehef 
which such a dietary as the following gives soups ; 
milk, bread and milk, milk and oatmeal, arrowroot ; 
poached or whipped-up eggs, a few oysters^ a little 
vegetable (es^ially those which leave a small 
residue), breadcrumbs, yolks of eggs, with plenty of 
gravy, or well purged with milk ; a httle underdooe 
meat, well pounded or shredded. In the only 
stages, and later on in the intervals of relief from 
threatening obstruction, apenents should be given 
regularly. There is nothing better than an ounce 
of castor-oil twice a week, and some laitative daily, 
such as cascara si^prada tablets, compound Uquorice 
powder, a pill containing aloes, compound extract 
of coloc^nth and ml of juniper— one of these may 
be administered overnight, or Hunyadi Jinos, or 
a similar water, is given in the moaning. Where 
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obstruction is actually threatening, a laxative such 
as castor oil or sulphate of magnesium m&y, if 
retained, still give great relief if combined with a 
little tincture of opium, and aided by enemata of 
castor oil. But where obstruction is actually pre- 
sent, the case must be treated on the usual lines, a 
sedative here replacing laxative treatment 

When the above treatment has failed, or when 
the case is seen too late and obstruction is present, 
lumbar colotomy (on the right or left side, according 
to the indications afforded) is, on the whole, the 
safest operation, and should not be too long deferred. 
Where there is not much distension, and the opera- 
tor has skilled assistance, it will be better to open 
the abdomen in the middle line, locate the growth, 
bring this outside, and fix it over a glass r^ or a 
bougie, and open the bowel by tying in a Paul’s 
tube {vide su/ra). Later on the growth may in 
fiivourable cases be removed. 

VII. Obstruction fV»om Compression fVom 
without. — Various viscera, enlarged and displaced, 
especially the uterus and ovaries, and in rarer 
instances the spleen, the kidney, or even a distended 
bladder ; tuberculous or cancerous glands, tumours 
of the omentum, growths from one or other part of 
the abdominal or pelvic Mrietes, hydatid cysts, &c., 
may so compress a neighbouring portion of bowel 
as to lead to obstruction. 

Diagnosis. — Careful examination, including that 
per vcLginam and per anum^ together with the his- 
tory of the case, consideration of the collateral 
signs and symptoms, and in some cases, as where 
the swelling is cystic, an exploratory tapping or 
aspiration, will generally suffice to establish, ap- 
proximately at any rate, the existence of this form 
of obstruction. 

Treatment. — This consists, firstly, in the re- 
moval of the cause, if practicable ; secondly, where 
this is impossible, in relieving the obstruction. 
By altering the position of the body, the displaced 
viscera may sometimes be moved so as no longer to 
compress the bowel ; tumours — ovarian, uterine, 
renal, or hydatid — may be dealt with by operation. 
Where this is impossible, manipulation or copious 
enemata may be employed, or sedatives may be 
tried, in the hope that the bowel may, under their 
influence, release itself. But if none of these 
measures should be applicable or successful, and if 
the symptoms of obstruction be severe, resort to 
colotomy, or the making of an artificial anus by 
abdomin^ section, may become needful. 

VIII. Obstruction from Impaction of 
Foreign Bodies, Intestinal Concretions 
(Enteroliths), Sec. 

(a) Foreign bodies in bulk, such as bones, coins, 
&c., occasionally find their way into the intestines. 
In a considerable proportion of cases they are eva- 
cuated per anum without much inconvenience ; in 
some cases they give rise to enteritis and various 
other intestinal troubles ; in some rare cases they 
lead to more or less complete occlusion, with acute 
or subacute symptoms. 

{b) Foreign bodies, as hair, See . ; skins, seeds, 
and stones of fruit (the husks of cereals, and oats 
especially), the curds of milk in young children, 
pd some medicinal substances, as magnesia, chalk, 
iron oxide, &c., taken over a long interval, may 
accumulate and give rise to more or less complete 
obstruction. Such masses constitute the large pro- 
portion of the so-called ‘ intestinal concretions * in 
the human subject. 


(c) Hard concretions (enteroliths), consisting for 
the most part of phosphates of lime and magnesium, 
with organic material, and having usually as a nu- 
cleus some foreign b^y or haraened fseces, have 
rarely been met with. 

Intestinal concretions are most frequently found 
in the csecum or rectum ; much more rarely in the 
ileum. They arc slowly formed, and rarely bring 
about intestinal obstruction. See CONCRETIONS. 

Treatment.— A s a rule, purgatives can only do 
mischief. Sedatives, combined with laxatives, 
favour the gradual onward passage of the foreign 
body. If absolute impaction has clearly taken place, 
and the symptoms are urgent, abdominal section 
and extraction may be imperative. 

IX. Obstruction from Impaction of Fseces. 
Prolonged constipation may lead to definite ob- 
struction by impaction of faecal masses, conjoined 
with paralysis and inaction of the bowel from dis- 
tension, and contraction of the empty portion 
below. Sometimes the occlusion is rendered more 
absolute and irremediable by the doubling or 
dragging down of the bowel % the weight of its 
contents. The seat of the obstructing faecal mass 
is usually the sigmoid flexure or the rectum ; but 
great accumulation and its effects — distension, 
ulceration, perforation — are often most manifested 
in the caecum. This cause of obstruction is most 
frequently met with in women of sedentary habits, 
after middle life, and especially among hypo- 
chondriacs or lunatics. 

Symptoms. — These are characterised by their 
chronicity ; complete occlusion, as a rule, coming 
about slowly. There is little or no actual pain 
during the earlier stages ; and even during the later 
stages, in the absence of complications, it rarely 
becomes acute. Vomiting is altogether absent at 
first ; in the later stages there may be much nausea, 
accompanied with foul evacuations, and, towards 
the last, faeculent vomiting. Absolute constipation 
is slowly established, and then may last for two or 
three months. In a few cases the extraordinary 
periods of seven, eight, or even nine months have 
been reached without relief (Treves). Before the 
constipation has thus become absolute, it has very 
likely been interrupted by attacks of diarrhoea, due 
to catarrh of the intestine above the impaction, and 
giving very imperfect relief. The faecal masses can 
sometimes be felt on examination of the abdomen, 
or they may be concealed by the presence of fat 
or flatulent distension. 

Course. — In a considerable proportion of these 
cases relief may be afforded by appropriate treat- 
ment. In some, death ensues from gradual ex- 
haustion, from peritonitis after ulceration and 
rforation, or from acute obstruction owing to the 
wel becoming suddenly blocked or acutely 
kinked. 

Treatment. — For this see Constipation. 

In the extremest cases, while colotomy is to be 
looked on as the very last resort, the practitioner 
should avail himself of this rather than allow his 
patient to die of over-distension and ulceration of 
the intest;ine. When relief has been obtained, the 
greatest care as to diet and after-management is 
necessary, in order to prevent that recurrence of 
trouble to which the patient remains liable. See 
Constipation. 

X. Obstruction fwm Congenital Mal- 
formation. — Constriction or occlusion of this kind 
U very rarely met with in the duodenum at or about 
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the entrance of the common bile>duct, or about the 
junction of the duodenum with the jejunum ; and in 
some cases has appeared to depend upon valve-like 
folds of mucous membrane, resembling enlarged or 
confluent valvulae conniventes. The lower portion 
of the ileum, near the ileo-caecal valve, or about the 
junction with the omphalo-mesentenc duct, appears 
most likely to be so affected. The colon (and 
almost exclusively the sigmoid flexure) is the part of 
the bowel most frequently constricted by the effects 
of foetal peritonitis, but instances are very rare 

All such cases are of pathological interest rather 
than of practical importance Vomiting of meco- 
nium, absence of proper evacuation, straining, con- 
vulsions, and evidence of more or less severe 
suffering, are followed by speedy death, though in 
some rare instances life has been prolonged for 
weeks or even months No treatment can avail, 
and surgical operations can only hasten death, or 
at best succeed m prolonging misery 

Very much more common, and somewhat more 
hopeful, are those cases in which there is con- 
genital defect of the lower part of the rectum or 
anus, or both They may be divided into — 

(а) imperforate anus , (b) anus in the natural posi- 
tion, but the rectum deficient 

Treatment — Immediate relief may often be 
afforded by surgical operations, and in some in- 
stances more or less permanent good results have 
been obtained, and by persevering management 
maintained , but survival to adolescence or adult 
age has seldom ensued See Rectum, Diseases of 
A E Durham 
W H A Jacobson. 

INTESTINAL WORMS —See Entozoa. 

INTESTINES, Diseases of— Synon : Fr 
Maladies de V Intestine , Ger Krankheiten des 
Darmes 

The various morbid states exhibited by the in- 
testines are attributable to (i) the effect of irntants 
introduced into the alimentary canal or developed 
therein in the course of perverted digestive action , 

(2) the invasion of parasites, microbic and other 

(3) the influence of an unsuitable environment such 
as extremes of heat or cold , (4) functional disturb- 
ances of other systems, nervous, circulatory or ex- 
cretory, or the conditions of general malnutrition 
which may be thereby brought about ; or (5) lastly, 
to circumstances not as yet recognised. The influ- 
ence of age and sex in the production of intestinal 
disease is largely determinea by the extent to which 
these factors favour the incidence of the foregoing 
conditions See Pain m Visceral Disease 

The several diseased conditions of the intestines 
will be discussed in the following alphabetical 
order (i) Abscess in Walls ; (2) Actinomycosis ; 
(3) Amyloid Disease; (4) Anthrax; (5) Atony; 

(б) Atrophy ; (7) Casts of ; (8) Catarrh , (9) Con- 
cretions in; (10) Congestion, (ll) Contraction; 
(12) Dilatation; (13) Gangrene ; (14) Haemorrhage 
from ; (15) Hypertrophy ; (16) Inflammation , (17) 
Malformations and Malpositions; (18) Neuroses; 
(19) New-Growths ; (20) Paralysis ; (21) Parasites ; 
(22) Perforation and Rupture ; (23) Spasm ; (24) 
Syphilitic Disease ; (25I Tubercular Disease ; (26) 
Ulceration ; (27) Vascular Changes. 

X. Intestines, Absoess In Walls 
Inflammation of, p. 790. 
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2 Intestines, Actinomycosis of. — See Ac* 

TINOMYCOSIS. 

3. Intestines, Amyloid Disease of. 

Anafomical Characters. — See Amyloid 
Disease 

Symptoms. — The most prominent symptoms 
which this condition gives rise to, so^ far as the 
alimentary canal is concerned, are diarrhoea and 
haemorrhage Since the other important viscera 
are always simultaneously affected, other symptoms 
co-exist The diarrhoea is rather charactensM by 
fluidity than undue frequency of the stools, though 
the latter does occur , the evacuations often contain 
altered blood It is rare to find either pain or 
tenderness; and the diarrhoea when once esta- 
blished rarely ceases Haemorrhage from the surface 
of the mucous membrane, independently of any 
ulceration, may occur from rupture of the diseased 
vessels 

Treatment — Enemata of starch and opium are 
useful, though their effect is but temporary Re- 
covery, even from an advanced state, may follow if 
the cause, such as a suppurating joint, can be com- 
pletely removed 

4 Intestines, Anthrax of. — See Pustule, 
Malignant 

5 Intestines, Atony of —See Neuroses of, 
P 796 

6 Intestines, Atrophy of. — A general atrophy 
of the intestines accompanies a wasting of the entire 
body from any serious cause of malnutntiony such 
as starvation, where these organs are estimated in 
fatal cases to lose 42 per cent of their weight, be- 
coming extremely thin and transparent 

Intestinal catarrh may lead to atrophy of the 
bowels, even to an extreme degree. It may follow 
on a catarrh which is acute — this being frequent m 
children — or on the subacute or chronic forms. 
Certain parts of the canal are more liable to be 
affected than others, the caecum, ascending colon, 
and lower end of ileum being the regions most com- 
monly attacked. The change is almost restricted 
to the mucosa, the vilU of the small intestine espe- 
cially suffering, the thickness of the coat being re- 
duced to one-fifth the normal in extreme cases, 
tc^ether with complete disappearance of Lieber- 
kuhn’s glands The entire layer is replaced by 
connective tissue containing a few round cells, and 
presents a smooth appearance, with irregular 
thickenings at places ; there is none of the pigmen- 
tation so constantly seen in the fibroid change of 
chronic caUrrh , the muscular tissue, even of the 
mucosa, and the lymphoid follicles are unaffected. 
Nothnagel has also described areas of the muscular 
coat congenitally atrophied. 

The symptoms referable to this condition, when 
the small intestine is involved, are those of general 
malnutrition from deficient absorption of the digested 
foods, and this may be so severe as to prove ftital, 
especially in infants and children When the 
change is limited to the colon, there may be nothing 
beyond a slight diarrhoea, with bulky pultaceous 
offensive stools free from mucus. No treatment is 
specially available for this condition, 

7. Intestines, Casts of.— C asts, p* 254. 

8. Intestines, Catarrh of.— p. 790. 

9. Intestines, Conoretione In.— S ynon. t 

Enteroliths ; Bezoars * — These are commo^y met 
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with in the colon, caecum, and appendix, which 
offer greater facilities of lodgment, and are liable to 
cause enteritis, ulceration, and ^rforation, or 
vajying degrees of obstruction. Sm Concretions ; 
Stools ; and Intestinal Obstruction, p. 774. 

10. Intestines, Congestion of . — Sea p. 804. 

1 1. intesti nes, Contraction of.— The calibre 
of the intestinal canal may be diminished by the 
pressure of tumours ; by structural changes in the 
walls, such as cicatrices; or by displacements of 
portions of the bowel in invs^nation, &c. Such 
causes of stricture are more properly described 
under intestinal obstruction. See Intestinal 
Obstruction. 

The term ‘ contraction * may be applied to that 
state of shrinking which the gut is liable to present 
below the seat of any permanent stricture. 

Congenital malformations, producing contraction 
of the canal, even to complete occlusion, may be 
met with. 

12. Intestines, Dilatation of. — The normal 
diameter of the small intestine may be taken as 

inch throughout ; and that of the large intestine 
as gradually diminishing from 2^ inches at the 
csecum to 14 inch at the upper part of the rectum. 
But the canal is evidently capable of distension 
much beyond these limits, as may be recognised 
when large accumulations of flatus or faeces occur. 
Such conditions, however, may disappear after death, 
the bowel returning to its proper capacity. These 
dilatations, therefore, may be regarded as tem- 
porary. 

Other forms of distension of a more permanent 
nature are frequently observed. 

Cases are sometimes met with in which extreme 
distension of the stomach, small intestine, and colon, 
either separately or together, occurs without any 
obvious cause, but perhaps associated with consti- 
pation. These have b^n provisionally termed 
idiopathic^ and compared to similar affections of the 
oesophagus and stomach. The condition has been 
met with in children even at birth, or within the 
first three years of life, complicating diseases uncon- 
nected with the gastro-intestinal canal, such as bron- 
cho-pneumonia, or posterior basic meningitis, as well 
as in adults, and usually runs an acute and fatal 
course. In one case the colon was uniformly dis- 
tended to a diameter of 6 to 8 inches ; and in 
another the average diameter of the small intestine 
was twice the normal, the stomach also sharing in 
the distension ; the person had been a large eater, 
and was extremely fat. The sigmoid flexure ap- 
pears to be very prone to this distension. 

In the greater number of cases the dilatation is 
attributable to the existence of some stricture in the 
course of the canal ; and inasmuch as a persistent 
obstruction is usually located somewhere in the 
large intestine, it is the colon which most frequently 
suffers, and this may be so distended as practically 
to obliterate the ileo-csecal valve. The mere accu- 
mulation and retention of the contents above the 
o^truction is doubtless one factor in causing the 
distension ; but a diminished resisting power on 
the part of the gut |)robably co-exists, brought about 

malnutrition of its textures. The musoilar coat 
of ^e dilated portions is usually hypertrophied, 
while the mucous membrane is tmnoM and peca* 
liarly liable to ulceration, the decomposing con- 
tents furnishing an exciting cause. 


Localised bulgings or sacculations of the bowel 
may be met with, sometimes involving all the coats, 
and at others as diverticula formed by protrusions 
of the mucous membrane between the muscular 
fibres covered only by peritoneum. These ‘false 
or distension -diverticula ’ are commonly found in 
old people suffering from chronic constipation or 
some condition causing general distension of the 
intestines j they are single or multiple, occasionally 
occurring in great numl^rs, and globular in shape ; 
are most frequent in the colon, where they extend 
into the appendices epiploicae, and occur less often 
in the small intestine along the mesenteric border. 
Inflammation from the irritation of frecal or foreign 
matter is liable to be set up in them, leading to 
perforation into the peritoneum, or very rarely to 
communication with the bladder. 

The existence of any extreme dilatation may be 
recognised by inspection or manipulation of the 
abdomen, especially if the parietes be thin and 
wasted, as they frequently are in such cases. T}^!* 
panites is present to a variable degree, uniformly 
distending the abdomen or causing asymmetrical 
swelling. Faecal vomiting may occur in connection 
with the existence of a dilated intestine, but this 
is rather to be attributed to the primary obstructing 
cause, in the symptoms of which the few indications 
peculiar to this condition are merged. In extreme 
cases, the movements of the diaphragm may be 
interfered with, and the heart’s action impaired even 
fatally. 

Paralysis or atony from wasting or degeneration 
of the muscular coats, by diminishing the resistance 
of the bowel, allows of its distension. This is well 
exemplifled in the extreme dilatation from flatus 
which so frequently accompanies acute peritonitis ; 
and is comparable to certain cases of gastro-ectasis 
of a temporary character. See Tympanites. 

13. Intestines, Gangrene of. 

iETiOLOGY. — The immediate cause of the ab- 
solute death of a portion of the intestine is the 
complete arrest of the flow of blood through the 
part affected. This obstruction may be prcxiuced 
by 

(i.) Embolism of the superior mesenteric artery. 
Several cases of this condition have been recorded. 

(ii.) Thrombosis of the mesenteric veins. The 
perfect stasis induced by this cause is of very rare 
occurrence, but it has l^en seen to follow invasion 
of the portal vein by malignant disease, and asso- 
ciated with thrombosis of the femoral vein in the 
puerperal state. 

(iii.) Detachment of the mesentery close to the 
intestine will be followed by gangrene of the part 
which is thus deprived of its blood-supply. 

(iv.) Local constrictions of the bowel. This is 
by far the commonest class of causes of gangrene, 
and is the probable sequel of an unreduced strangu- 
lated hernia, an invagination (intussusception) or 
ileus. In these states the vessels are pressed upon, 
owing to the altered position of the gut, which, 
with the continuously increasing pressure of the 
oedema that follows the venous obstruction, leads to 
complete stasis. 

(v.) The more gradual obstruction to the blood- 
flow, from constriction of the vessels by diseases 0/ 
their walls, leads to sloughing, and tends to occur 
in amyloid disea^ of the intestines. 

(vi. ) Sloughing also occurs as a sequel of the long- 
continued pressure of hard faeces, or of the infiam- 
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matory state, when the process is of such intensity 
that complete cessation of the circulation takes place 
in localised spots, usually affecting the mucous 
membrane only, though occasionally penetrating 
deeper, ulcers remaining after separation of the 
sloughs Owing to this cause is the frequently met 
gangrene of the vermiform appendix 

Anatomical Characters.— From the nature 
of the intestinal tissues, the gangrene which is met 
with IS of the moist variety The portion of bowel 
which IS affected is at first of an intense red colour, 
gradually increasing to purple, and even to black 
The extreme congestion of the vessels leads to effu- 
sion of blood into the tissues, which are uniformly 
coloured , decomposition rapidly takes place in the 
stagnant blood, and the products acted on by the 
sulphuretted hydrogen of the intestines become 
black, all traces of red colour being soon lost 
Meanwhile the mucous membrane and muscular 
coats are swollen and sodden by the serum and 
blood with which they are infiltrated ,* and a dark, 
black to ash-grey, soft, pulpy mass is finally thrown 
off from the healthy tissue. The extent of substance 
which may undergo this necrosis and be separated 
IS extremely variable, from a mere slough of half an 
inch in diameter or smaller, to portions of bowel 
several feet in length 

Symptoms — The occurrence of symptoms 
whereby gangrene of the bowels can be dia- 
gnosed IS scarcely to be expected The signs for 
the most part resolve themselves into those of the 
cause, whether that be a plugging of the mesenteric 
vessels, or a localised enteritis Extreme foetor of 
the stools may suggest its presence, but can afford 
no indication of the extent or depth of bowel in- 
volved, which are all-important data for prognosis, 
and to some degree for treatment It is not until 
the sphacelus has been passed per anum^ or until 
signs of ulceration are manifest, that the positive 
existence of gangrene can be ascertained A very 
few hours suffice to produce this condition when 
once the cause is established , and since it cannot 
be either arrested or cured, the separation of the 
slough IS to be desired, although fatal haemorrhage 
or perforation may be associated with this process 
Intestinal gangrene is always to be regarded as 
grave, though recovery not infrequently follows 
sloughing of considerable tracts when confined to 
the mucous membrane 

Treatment — The circumstances associated 
with this morbid process as a rule preclude any 
treatment being specially directed towards it. If 
there be reason to believe that the entire thickness 
of the intestine is gangrenous, operative proceed- 
ings should be at once resorted to Considerable 
success has followed resection of the dead part of 
the bowel, and union of the segments by sutures 
{enterorrhaphy), 

14. intestines, Heemorrhage fVom.— An 
escape of blood from the intestines is a sign of 
certain morbid conditions rather than an actual 
disease itself ; hence the cause of the haemorrhage 
must be sought for 

iETiOLOOY. — The causes of intestinal haemor- 
rhage may be thus indicated : — 

(a) Increased blood-pressure : Extreme congestion 
from such states as heart-disease, ported obstruction, 
emboUsm or thrombosis of the mesenteric vessels, 
intussusception, &c. 

(/S) Affections of the tntesHnal walls X Injuries of 
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the bowels ; ulceration ; vascular growths ; bsemor- 
rhoids ; amyloid disease of the walls 

(T) Primary morbid blood-states or deterioration 
of vessels Purpura haemorrhagica ; haemophilia ; 
scurvy ; leucocythaemia ; yellow fever and severe 
intermittent and remittent fevers. 

(8) Occasional causes*. Bleeding mto the bowel 
from the stomach ; rupture of an aneurysm into the 
intestine. 

The mere enumeration of the causes must here 
suffice It is obvious that the relative frequency of 
these conditions differs considerably, and in many 
cases the cause is at once apparent, while occa- 
sionally the source of the blood may be more 
obscure It would seem from statistics that intes- 
tinal haemorrhage is of more frequent occurrence in 
males, as gastric haemorrhage is more common in 
women, the latter fact being explained by the 
greater liability of females to ulcer of the stomach, 
as the former appears to be by the preponderance 
of males suffenng from the determining causes of 
haemorrhage, such as liver-disease 

Symptoms — Associated with the symptoms 
special to the loss of blood, which are in the maun 
similar to bleeding from any other organ, there are 
the signs and symptoms of the causal disease The 
extent of the haemorrhage will necessarily largely 
determine the symptoms, many bleedings being so 
trivial as to give rise to no appreciable effects, and 
in extreme cases the loss being so great and sudden 
as to lead to rapid collapse and death Between 
these extremes all degrees of ansemia, faintness, 
pallor, giddiness, and failing pulse may be observed. 
A sensation as of a warm fluid flowing into the 
abdomen is occasionally complained of, but other- 
wise haemorrhage in this situation is seldom possessed 
of characteristic features. Abdominal pain may 
accompany intestinal hsemorrhage, and is specially 
severe in embolism of the inesentenc arteries, but 
this symptom is not to be attnbuted to the bleeding, 
both being associated manifestations of a common 
cause The occurrence of the above-mentioned in- 
dications in the course of a disease liable to lead to 
this condition would point to haemorrhage, especially 
if there be a fall in temperature from a previous 
p>rexial state 

Occasionally the escape of blood is beneficial. 
This IS particularly the case where the cause is a 
congestion of the intestinal tract, with or without 
haemorrhoids Thereby the fulness of the bowels 
IS relieved, and a more equable circulation is 
established In some cases of typhoid fever, con- 
trary to what might be supposed, improvement has 
been noticed to follow a moderate loss of blood 
(Trousseau) 

Except in such cases as when the effusion cA 
blood is so excessive that death takes place before 
any escapes from the bowel, intestinal hsemorrhage 
reveals itself sooner or later in the character of the 
evacuations If the cause be situated immediately 
within the anus, or the blood be suffiaentm amount 
to escape alteration, then the red colour is retained* 
The hiematin is readily affected by the sulphuretted 
hydrogen in the canal, and convertea into a 
blackened matenal, sulphide of iron bmng formed, 
which stains the fg^es ; or a black tarry substance 
IS evacuated, being the altered clotted blood (xm 
Melina). When the blood has undergone thW 
change, the source of it is in the stomaoi or first 
pert of the duodenum ; blood from the colod— where 
It is usually due to ulceration-<-being pt^sed adherent 
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to the iseces. The position of the source, the 
quantity, and the duration of its stay in the canal, 
lai^ely determine the extent of alteration in the 
blc^, and its degree of admixture with the faeces. 

Diagnosis. — The history of the case ; the con- 
dition of the patient; and the character of the 
voided blood Mbl/ena ; and Stools) are the 
points upon which a diagnosis of the cause of intes- 
tinal hsemorrhage is to be based. 

Prognosis. — The amount of blood evacuated is 
not a sure guide to forming an opinion of the result. 
It is difficult to estimate the actual quantity lost, 
since much may be retained in the bowel. The 
general condition of the patient, especially the state 
of the pulse, is of far more importance ; while allow- 
ance must be made for the nature of the cause, not 
forgetting the occasional favourable import of a flux. 

Treatment. — In a certain number of cases 
bleeding from the bowel is uncontrollable ; in 
others it is capable of cure ; while in a third group 
it is rather to be encouraged. When arrest of the 
haemorrhage is desired, rest, both general and local, 
is essential ; the patient should be maintained in 
the recumbent position, as thereby the liability to 
^cope is averted ; and the canal is to be kept quiet 
abstinence from food, and the free use of opium, 
to mevent peristalsis. 

The active treatment is to be directed to with- 


drawing the blood as much as possible from the 
affected region, by means of heat, sinapisms, dry- 
cupping, &c. ; and to the application of styptics to 
the bleraing surface, or the administration of such 
remedies as arrest bleeding after their absorption 
into the blood. The most effective agents given by 
the mouth are turpentine in a full dose of 40 to 60 
drops, followed by half-drachm doses every three 
hours; and the Pilula Plumbi cum Opio(B.P.) gr. v., 
every four or six hours. Tannic acid and the 
v^etable astringents are usually too slow in their 
action to be of much avail. Bitartrate of potassium 
in two-drachm doses is of much benefit in arresting 
the bleeding of piles ; for which purpose also, as 
well as for vicarious haemorrhage, or the flux of 
passive congestion from the lower bowel, the writer 
nas found frequently reputed doses (m. v. to niviii.) 
of tincture of hamamelis most efficacious. Pro- 
Ixtbly the most reliable remedy is the Injectio Ergotae 
hypc^ermica in five-minim doses, repeated if need- 
ful. Should the source of the hemorrhage be 
within the range of local application by rectal in- 
jections, the most usefid agents for this purpose are 
turpentine one to three drachms, with four to eight 
ounces of mucil^e of starch ; equal parts of tinc- 
ture of perchlorioe of iron and water ; or tincture of 
hamamelis, a drachm to three ounces of water, as an 
enema. Such astringents as tannic acid, opium, or 
hamamelin may be conveniently administered in the 
form of suppositories. 

When the haemorrhage is distinctly the result of 
engorged vessels, its occurrence should not be 
checked, provided it be not excessive. Sulphate of 
magnesium in full doses, with a few minims of 
diluted sulphuric acid, is then of great service. 

The givii^ of stimulants is a procedure that 
involves careml jud^ent. While undoubtedly the 
tendency of loss of blood is to produce death by 

r :ope, it is also ^rue t^t fiuntness itself ffivours 
CMsation of the bleeding, and, so far as a gene- 
ral direction can be given, stimulants ^ould be 
ayoided, unless there be reason to fear, from the 
condition of the patient, character of the pulse, &c,. 


that the syncope is grave. Short of that, alcohol, 
by temporarily increasing the heart’s power, in- 
creases the bleeding. 

Transfusion of blood or of ‘ normal saline * solu- 
tion should be resorted to in extreme cases. Saa 
Saline Solution. 

15. Intestines, Hypertrophy of.— This is 
always of local occurrence, a general hypertrophy, 
involving the entire length of the bowel, being 
practically unknown. 

In chronic enteritis the mucous, submucous, and 
even muscular coats are apt to become much 
thickened, and though this is partly due to an ex- 
cessive formation of connective tissue, there is also 
some actual hyperplasia of the normal structures. 

In portions of the intestines above an obstruction, 
a true hyjDertrophy of the gut, particularly of the 
muscular layers, is to be found ; and, as already 
said, this is usually associated with dilatation of the 
tube. Marked hypertrophy, especially of the 
longitudinal muscular bands of the colon, has been 
noticed in those cases of so-called idiopathic dilata- 
tion where no obvious obstruction exists. The 
pathogeny of this condition is obscure, for it does 
not appear probable that it precedes the dilatation, 
as in the heart, but rather that it is developed coin- 
cidently. 

It is rare for this condition to be other than in- 
ferred during life ; it often gives rise to no symptoms 
and calls for no treatment ; and when established is 
rather of the nature of a compensatory state. The 
congenital cases are, however, generally fatal, but 
relief is sometimes afforded by right-sided colotomy. 

16. Intestines, Inflammation of. — Synon. ; 
Enteritis; Fr. Entirite\ Ger. Dannentzundung. 

Under this term are included all those structural 
changes in the mucous membrane of the intestinal 
tract which primarily follow the application of an 
abnormal irritant, provided that the irritant be not 
of sufficient intensity to produce absolute destruc- 
tion of tissue. Such changes will involve more or 
less all the tissue-elements of the mucous membrane, 
and may extend to the muscular, or even the peri- 
toneal coat. The inflammatory process may present 
considerable variety in type. The simplest form, 
to which the term * catarrh ’ may be applied, passes, 
by almost insensible gradations, from the tissue- 
changes met with in the course of normal digestion, 
to a distinct condition of disease. To this there 
may be superadded certain specific characters due 
either to the nature of the cause, or to the predis- 
position of the tissue affected, or to both {see 
Inflammation). There are thus differences in the 
severity with which enteritis may occur ; but in all 
cases the essential characters of inflammation are 
present, which may be regarded as the results of the 
irritant phis the efforts at repair on the part of the 
affected tissue. 

The morbid process may affect the intestine 
throughout the greater part of its length, either in 
common with or independently of the stomach — 
general enteritis ; or it may be distinctly limited to 
certain parts of the canal — local enteritis^ includ- 
ing du(Menitis, typhlitis, colitis, and proctitis. 
As a rule, the term enteritis is restricted to inflam- 
mation of the small intestines, while colitis denotes 
a similar affection of the large bowel. 

In respect to duration and intensity, enteritis may 
be acute or chronic, 

{A) Acute Enteritis. — Acute enteritis is meant 
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to include all those cases where the essential fea- 
tures of an inflammation are present, varying in 
seventy from a simple catarrh or mnco-ententis, to 
those graver forms possessed of special features, 
such as suppuration and ulceration. The more 
severe cases, especially in children, are sometimes 
called simple or English cholera, or cholera infantum. 

^Etiology — IVedtspostng causes, — (a) Age 
especially predisposes to enteritis ; for although it 
may occur at any penod of life, infants and children 
dunng the period of dentition are peculiarly sus- 
ceptible 

{$) The season of the year appears to exercise an 
influence, for dunng the summer and early autumn 
this disease is certainly much more frequent ; and 
particularly so when there is extreme difference 
Detween day and night temperatures, or when the 
heat is associated with much drought 

(y) Occasionally this malady would appear to be 
epidemic 

( 5 ) Certain mental and emotional states un- 
doubtedly confer a liability to the occurrence of 
symptoms which are practically indistinguishable 
from those of a catarrhal ententis. 

(e) Conditions of general ill-health and marasmus, 
especially in children, predispose to intestinal 
catarrh 

Exciting causes — i Irntating inpesta of the 
most varied kind, such as abnormal, ill-cooked, or 
improperly digested food, toxic products of diges- 
tion, and irritant drugs or poisons, often cause 
enteritis, though not so frequently as in the corre- 
sponding affection of the stomach. Of these, im- 
proper food IS by far the most common, especially 
during the first year of life Among the most 
important of the causal agents of this group are the 
alkaloids or ptomaines and certain albumoses which 
result from the putrefactive decomposition of pro- 
teids either before ingestion or afterwards These 
substances appear to be the determining factor in 
certain severe, and often fatal, forms of ententis 
{see Food-Poisoning) Certain irritants, such as 
corrosive sublimate, used as lotions or injections, 
have been known to produce enteritis— -even fatal — 
without direct introduction into the alimentary 
canal 

Specific forms of intestinal inflammation are de- 
termined by various micro-organisms and their 
products, and to such causes may be referred 
cholera, dysentery, typhoid fever, and probably 
many cases of * summer diarrhoea * or cholera in- 
fantum, all of which are primanly vaneties of ente- 
ritis Some of the normal micro-organisms of 
the intestinal canal appear under certain conditions 
of their environment to be able to assume patho- 
genetic powers (see Bacillus Coli Communis). 
Many cases of food-poisomng have been known to 
be due to the B ententidis and B. botulinus, with 
which meat may be infected though itself giving 
no evidence of putrefaction or unsoundness. 

2. Exposure to cold may be followed by inflam- 
mation of the intestines, as it may be by inflamma- 
tion of the lungs, kidnep, or pleura. See Chill 

The occurrence of inflammation and ulceration of 
the duodenum which occasionally follows extensive 
superficial burns cannot be altogether explained by 
the hypersemia of the intestines, which is said to 
follow the superficial injury j but whether the cause 
be embolic, or the elimination by the bile of some 
irritant TOison, is unknown 

3. W^nds, new-growtht, volvulus, intussuscep- 


DISEASES OP 79X 

tion, hemise, impaction of feeces, gall-stones, and 
parasites, will lesm to ententis. 

4. Inflammation of neighbouring parts may in- 
volve the intestines by extension, as from the 
stomach, pentoneum, or bile-ducts. 

5. An mflammatory state of the intestmal mucous 
membrane occasionally accompanies or follows the 
exanthemata ; and it sometimes complicates septi- 
caemia, particularly when this is of puerperal 
ongin. 

Anatomical Characters. — It probably never 
occurs that the whole length of intestme is the seat 
of inflammation, and it is not often that even the 
entire small intestine is so affected. It is far more 
frequent to find certain tracts, of a few inches or a 
few feet, involved. Speaking generally, the colon, 
caecum, rectum, duodenum, ileum, and jejunum are 
attack^, as regards frequency, in the order named. 
In some situations special features are present, but 
the essential characters of inflammation always 
exist, whatever be the site 

Owing to the physical properties of the intestinal 
tissues, and the rapid onset of softening and putre- 
factive changes, the appearances seen after death 
by no means necessanly correspond to what actually 
exists dunng life Thus, the hypersemic state of 
the mucous membrane, with the increased redness, 
varying from a more intense pink than normal up 
to a deep dark red, may leave but a trace joost 
mortem^ the vessels having become considerably 
emptied from the constnction of the vessels m 
rigor mortis An increased vasculanty, however, 
IS one of the important features of the state 
under consideration, and it may sometimes be so 
intense as to lead to capillary rupture and forma- 
tion of petechiae in the mucous membrane The 
tissue-elements of the gut, as a result of the imtant 
causing the inflammation, with the accompaniment 
of an increased vascular supply, undergo conges m 
their appearance and behaviour. Thus the epithe- 
lial cells are in a state of cloudy swelhng, and 
leucocytes transude into the tissues from the 
vessels. Should the inflammation assume a sup- 
purative character, collections of pus (abscess) may 
form in the thickness of the intestine, and ulti- 
mately burst on the mucous surface or into the 
peritoneal cavity. In all cases there is some 
oedema of the intestinal walls from serous 
efliision, and the free surface of the membrane 
IS covered with a glairy mucus, containing leuco- 
cytes, and frequently crystals of tnple phosphate. 
The epithelium of the follicles of I^eberkUhn 
becomes extremely granular, and proliferates ex- 
tensively, with the frequent result of blockii^ up 
the lumen of the gland, which thus becomes very 
prominent ; or the epithehum may loosen and fidl 
out, leaving well-defined empty pits, particularly if 
the examination of the mucous membrane be de- 
layed long after death The solitary and agminated 
glands are invanably much swollen, and very often 
the process of inflammation is most intense in tfaeii 
vicinity. Occasionally the mesenteric glands are 
similarly affected. 

How this inflammadon may terminate very much 
depends on the cause and extent ; it may subiddei 
and the bowel gradually assume its normal cha- 
racters with no impairment of function; it may 
lapse into a chronic state ; or it may pass on into 
ulceration, or even sloughing and gangrene. 

To these various degrees and varieties of the 
inflammatory state different terms have been applied. 
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Catarrhal Mnteritis {muco-enteriiis). — The 
essential characters of this are an excessive mucous 
secretion, with desqwmation of the epithelium. 
The submucosa may^ infiltrated with leucocytes, 
but it usually remains normal, as also the muscular 
coat, unless the morbid condition be prolonged. 
Complete recovery generally takes place, but 
atrophy with considerable destruction of villi and 
LieberkUhn’s glands, leaving the surface smooth 
and bare, not infrequently follows, es^cially in 
children. There is often some superficial erosion 
or simple ulceration. This form of inflammation 
involves ^eat lengths of the canal, and is more 
common in the colon or ileum, less so higher up. 

Colitis. 

Suppurative . — This term denotes a more severe 
form of inflammation, in which there is a forma- 
tion of pus in the submucosa which may j^ermeate 
all the coats. This is a very rare condition, and 
affects only a short distance of the bowel, which is 
deep red and distended, and frequently contains a 
sanious fluid. 

A form of enteritis to which the term ‘ crou|wus ’ 
or ‘ diphtheritic * has been applied is of occasional 
occurrence in the small intestine, and rather more 
frequently in the colon. It is characterised by the 
formation of membranous patches of varying extent 
which consist of the necrosed mucous membrane 
containing a fibrinous exudation. It denotes a very 
severe form of inflammation, and the neighbouring 
bowel is swollen and purple, and tends to become 
gangrenous. See p. 321. 

The term dysenteric is indifferently applied to 
more than one form of enteritis or colitis. The 
writer thinks that it had better be limited to that 
form of inflammation due to the specific organism 
of dysentery. See Dysentery j and Colitis. 

Symptoms. — That a considerable variation is 
met with in the kind and severity of the symptoms 
presented in cases of enteritis, is only to be expected 
when the great difierence in d^ee and extent of 
morbid change that is met with is remembered, as 
well as the great variety of causes ; and in a very 
large number of cases the symptoms are quite out of 
proportion to the appearances found post mortem. 
Whereas one patient may suffer from an attack of 
intestinal catarrh, with but a trifling array of sym- 
ptoms, another may succumb within a few days. 
There is no one symptom or even group of sym- 
ptoms that is absolutely characteristic of the disease ; 
even the general condition of the patient is not 
constant In the milder forms of intestinal catarrh 
there may be slight pyrexia, with thirst and 
quickened pulse, but these symptoms may 
scarcely noticeable, and the actual existence of the 
condition is often assumed, without anything like 
proof; while, on the other hand, in the severe 
supprative enteritis they are extreme, and the 
patient is in a state of considerable prostration. 

The following symptoms, more or less marked, 
occur in different cases. 

Stools . — Diarrhoea is in some respects the most 
constant symptom, though, when the afiection is 
limited to the higher part of the canal, and space is 
^ven for the re-absorption of the excessive exuda- 
tion, it may not only be wanting, but there may be 
^tual constipation. The lower down the bowel is 
inflamed, the greater the liability to diarrhoea, 
which hence becomes a marked character of colitis 
and proctitis. In Ae severe forms of the affection 
complete constipation may be due to the paralysis 


of the inflamed bowel, arresting the peristabis, and 
allowing of the accumulation of die intestinal contents 
above the lesion ; this is obviously more complete 
when the enteritis is associated with any state pro- 
ducing mechanical obstruction, such as intussuscep- 
tion or ileus. 

The character of the evacuations is very variable. 
As a rule they are semi-fluid when diarrhoea exists ; 
oi they may consist chiefly of an almost clew liquid 
with a few fteculent flakes ; but, when time nas 
permitted a partial re-absorption of the fluid por- 
tion, the stools become more consistent, and in 
cases of enteritis which are chiefly due to feecal 
accumulation, solid hard masses are passed. 

Mucus, in greater or less quantity, is constantly 
present — being especially abundant in affections of 
the large intestine and rectum, when it is often dis- 
charged as complete tubular casts of the bowel. In 
catarrhal affections of the small intestine, the mucus 
may only occur in microscopic particles, and when 
considerable in amount and intimately mixed with 
the faeces, generally comes from the first part of the 
colon ; motions consisting of almost pure mucus 
come from below the splenic flexure. 

Blood is not usual except in the severer forms, 
unless there be ulceration or haemorrhoids ; and pus 
is seldom noticed unless the rectum be inflamed. 
Quantities of intestinal epithelium, crystals of triple 
phosphates, and micro-organisms, especially the 
Bacillus coli, may be detected by the microscope. 

Owing to the imperfect performance of digestion 
or absorption, the motions are liable to contain 
many abnormal constituents — as fat, when the duo- 
denum and upper part of the jejunum are involved, 
or even masses of food scarcely changed ; and the 
altered characters of the intestinal contents, with the 
products of decomposition, are in themselves most 
effective in maintaining a diarrhoea. Asa rule, the 
discharges are paler than normal, or may be even 
colourless; the greenish tint so often seen in the 
enteritis of children is due either to a pigment 
formed by a bacillus, or to biliverdin ; in the latter 
case it is considered as indicating some abnormal 
alkaline change in the intestine, whereby the bili- 
verdin has become altered, though the stool itself as 
passed is acid in reaction. Unaltered bile-pigment in 
the faeces is abnormal ; its presence indicates catarrh 
high up in the small intestine, and is always asso- 
ciated with fluid evacuations from increase peri- 
stalsis of the ileum and colon. The odour is usually 
extremely offensive or even putrid, especially the 
white or greyish putty- like masses passed by children ; 
thoimh sometimes, when the evacuations are very 
liquid and colourless, smell may be altogether 
absent. See Stools. 

Owing to a large production of gases, discharges 
of flatus are of very frequent occurrence, but unless 
there be actual obstruction, tympanitic distension of 
the abdomen is not usual. 

Vomiting, except in the severe forms, is not a 
common symptom of enteritis, unless the stomach 
be involved, and it is relatively more frequent in 
children than in adults. Short of actual vomiting, 
nausea is frequently complained of. 

Pain and Tenderness . — Pain in itself is a most 
uncertain symptom, being scarcely noticeable in 
the milder forms of catarrh ; while in colitis, the 
colicky, griping pains, which maV or mav not 
be relieved by pressure, arc characteristic. Still more 
is this the case when the rectum is affected, when 
the straining and tenesmus constitute one of the 
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most distressing symptoms of the malady. When 
the peritoneum is involved, the pain and tenderness 
are marked and characteristic. Both may be gene- 
rally diffused over the abdomen, or may be local in 
character, as over the caecum ; in a large number 
of cases the pain is referred to the umbilical 
region. 

General Symptoms , — Among the more general 
symptoms, or those associated with inflammation of 
special regions, are the phenomena of the febnle 
state The temperature may reach 102° F. , or even 
higher ; or in some cases it may be scarcely elevated. 
The appetite maybe unaffected, especially if the 
upper part of the tract be free from the disease ; 
while there may be complete anorexia when the 
reverse is the case Thirst is of usual occurrence, 
and it becomes very marked when the evacuations 
are abundant and fluid The tongue indicates 
rather the general state of the patient, and is a less 
reliable index of the actual state of the intestinal 
mucous membrane than in corresponding affec- 
tions of the stomach It may be dry, red, irntable, 
and glazed , or coated with a thick fur, with the 
edges and papillae bright and prominent , in milder 
cases it is often unaffected The urine may contain 
a large amount of indican, indicative of albuminous 
putrefaction in the intestines The character of the 
pulse varies with the general state If the pyrexia 
be extreme, there is the usual dry skin and con- 
centrated urine, with a tendency towards the 
production of the typhoid state, which usually is 
reached in fatal cases In many cases the prostra- 
tion IS excessive, though the mind is usually un- 
affected to the end, and very often there is a marked 
irritability of temper. Headache is of rare occur- 
rence in enteritis A persistent hiccough is met 
with sometimes In children the disease rapidly 
leads to a condition of emaciation and collapse 
The child lies in a languid, almost torpid, state, 
with the skin of the abdomen intensely hot and 
dry , while the extremities are cold and blue, the 
face IS pinched, and the body generally appears 
shrunken Frequently this state is interrupted by 
attacks of convulsions, especially if denUtion be in 
progress; or the child is extremely fretful, and 
maintains an almost constant, short, feeble cry, 
evidently accompanied by pain. 

When the disease affects the duodenum, jaundice, 
due to closure of the bile-duct, very often occurs 
The intimate nervous relation l^tween the rectum 
and base of the bladder explains the frequency of 
micturition so commonly associated with proctitis. 

In cases of so-called * ptomaine -poisoning * the 
symptoms supervene within a few hours after 
the meal, and run an extremely severe course, 
frequently terminating m death, although a «eat 
variety is to be noticed among different individuals 
exposed to the same cause In addition to the 
evidences of a virulent gastro-ententis, such as 
vomiting, diarrhoea, bl<x)dy stools, abdominal 
cramps^ pyrexia, and later, prostration and collapse, 
certain nervous phenomena— convulsions, tetanic 
spasms, paralysis, and coma — are frequently present 
in varying degree. 

Diagnosis. — The variability and oftentimes 
vagueness of the symptoms frequently admit of a 
diagnosis of enteritis being made only by a process 
of exclusion. The history of improper feeding, 
whether temporary or prolonged, often stiggests 
the nature of the disease ; though it cannot be de- 
nied that all rules of a rational dietary are frequently 
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violated with apparent impunity both by children 
and adults. 

Diarrhoea alone can by no means be taken neces- 
sanly to indicate the existence of intestinal inflamma- 
tion, and the same maybe said of constipation, pain, 
vomiting, and other single sjnnptoms It is rather 
to a group of symptoms, with the previous history, 
that the observer must look. The character of the 
stools, as already described, often indicates the 
region of gut affected , and the existence of extreme 
tenderness and pain, with a hard quick pulse, and 
the characteristic decubitus, point to the involve- 
ment of the pentoneum, which an exacerbation of 
temperature tends to confirm The distinctive 
features of typhlitis, colitis, and proctitis are else- 
where described sufficiently to form material for 
diagnosis in most cases To distinguish between 
inflammation of the jejunum and ileum is usually 
impossible, nor, practically, is it a matter of impor- 
tance The history of the case, the course of the 
temperature, and the characteristic rash and head- 
ache, as well as Widal’s reaction, should serve to 
separate typhoid fever from acute enteritis, which is 
sometimes mistaken for it 

Prognosis — A simple intestinal catarrh occur- 
ring in a healthy subject certainly tends, after a few 
days, to complete recovery ; but occurring, as it 
frequently does, in persons in ill-health, it is fiu: more 
liable to pass into an obstinate chronic condition. 
In children, the opinion should be very guarded ; for 
while in a large number of cases perfect recovery fol- 
lows removal of cause and suitable treatment, others, 
for no very apparent reason, will, in spite of every- 
thing, progress to a fatal termination ; and this is, of 
course, more likely to be the result where the child 
is weakly or the subject of other disease The 
mildest diarrhoea m children 1 suffering from athrepsia 
quickly becomes senous, kilhng as it were from 
rapidly supervening shock, the onset of so-called 
summer diarrhoea during convalescence from such 
diseases as whooping-cough or pneumonia is also of 
grave import , and in true cholera infantum, hyper- 
pyrexia, great prostration, and especially uncon- 
trollable vomiting, are almost surely fatal indica- 
tions Ententis in different degrees of severity 
constitutes one of the most important causes, if not 
the most important cause, of infantile mortality 

In the severer forms of enteritis, as they affect 
adults, opinion must be gmded by the nature of the 
cause, and the general state of the patient Recog- 
nising that the unfavourable tendencies of the disease 
are towards extreme prostration, to perforation with 
fatal collapse, or to chronic ulceration — according 
as these conditions are threatened, so may the 
prognosis be fairly made The duration of extreme 
cases rarely extends beyond a few days, when, if 
death do not occur from cardiac failure or pulmonary 
complication, the symptoms abate, and recovery, 
with oftentimes a tedious convalescence, follows, or 
a chronic condition of disease is establi^ed. 

Treatment.— Although great variety exists in 
the degree of seventy of the symptoms of acute ente- 
ritis, and a corresponding difference obtains in the 
treatment to be {Mrsued, yet certain general prin- 
ciples may be first laid down, and the more special 
details aikpted to certain conditions afterwaras in- 
dicated. Inasmuch as the disease is one where the 
organs concerned with the preparation of the food are 
those mainly at fiiult, every effort should be made 
to minimise the bodily waste. This is best attains 
by keeping the patient in bed, which also offers 
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the additional , advantage of providing a uniform 
warmth. 

As T^ards diet, in the greater number of cases 
of acute intestinal inflammation the appetite is much 
impaired, even to complete anorexia. Provided 
that the person attacked have been previously in 
good health, no harm is done by complete abstinence 
&om food for twenty-four or even forty-e^ht hours. 
This gives a much better chance of rest to the 
intestine, and a better opportunity for the removal 
of any irritant ingesta which may have been the 
cause of the inflammation. The thirst during this 
period may be relieved by ice-cold water, with or 
without a little lemon-juice. It must not be for- 
gotten that, with the mucous membrane and its 
glands inflamed, the conditions of normal digestion 
and absorption are materially interfered with, and 
articles of diet that ordinarily are most nutritious 
and easily digested may and do become, under 
these altered circumstances, positively harmful. 
The aim in feeding the patient should be to give 
those inaterials which require the least digestion, 
and, being most quickly absorbed, leave the smallest 
amount of indigestible residue. If the stomach be 
implicated — and it is rare that it is not so— meat- 
foods are badly borne. Instead of the proteid con- 
stituents being digested, they undergo putrefactive 
decomposition, and thus add fresh irritants to the 
canal lower down. If, however, the stomach be 
tolerably free, then meat-essences, made thin and 
allowed to stand till cold, may be given. The 
nausea or vomiting which is usually present is more 
easily overcome by giving the nounshment cold; 
and a few drops of lemon-juice are of great service 
if added to the beef* tea. Milk is very uncertain in 
the way^ it is tolerated by such patients. Occa- 
sionally it is impossible to give it, the vomiting or 
diarrhoea being increased by it ; but equal parts of 
milk and soda-water may constitute sufficient 
nourishment to last for several days in extreme 
cases, and may be well borne. Lime-water may be 
substituted for the soda-water, but, as a rule, effer- 
vescing fluids are more grateful, koumiss being often 
of great service. The milk should be sterilised and 
as free as possible from cream, for fats in all forms 
are to be avoided, since the products of their de- 
composition are extremely irritating. Beef-tea or 
chicken-broth made with milk in place of water- 
may ' be tried with advantage. Farinaceous sub- 
stances, if given at all, should be administered only 
in small quantities at a time; a remark which 
equally applies to all other food. Thinly made 
Benger’s food or Plasmon is often most useful. 
Nutrient enemata are of value in some cases. 

A very great deal may be done for the patient 
with drugs, both in the relief of symptoms and in 
aiding the cure. 

It is seldom advisable to check the diarrhoea in 
acute enteritis ; and an aperient to begin with, unless 
any evidence exist of pentonitis, is a rational treat- 
ment ; thereby the irritant, whatever it may be, is 
removed, and a better chance for recovery is given. 
Improper food is so commonly the cause, that the 
majority of cases are benefited by a preliminary 
purgation. Probably the best aperients in this case 
are castor oil, and calomel in doses (rf one to four 
grains according to age, but it may be necessary to 
follow up the latter after a few hours with a quickly 
Mtii^ saline aperient. If the inflammation be 
confined to the colon, where, as already said, accu- 
mulations of feces are the common cause, copious 
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simple enemata, repeated every six or eight hours, 
are of great advantage ; and this plan may be pur- 
sued in conjunction with the apenent given by the 
mouth. The object is to clear out the alimentary 
cpal ; and provided that this has been done, abs- 
tinence from food for twelve hours, and some 
bismuth in an effervescing form, are frequently suf- 
ficient in milder cases to put the sufferer on the road 
to cure. The writer places great reliance on bis- 
muth, either in the form of solution with an effer- 
vescing citrate of potassium, and three or four 
minims of diluted hydrocyanic acid ; or granular 
effervescing lime-juice and bismuth. The nausea 
and vomiting are best relieved by this treatment. 
For the pain, poultices or poppy-head fomentations, 
or the internal administration of opium, may be 
very effective. Should there be peritonitis, the 
opium must be increased in amount, with a view to 
giving complete rest to the bowel. Several leeches 
applied to the anus, to relieve the hypersemia of the 
intestinal tract, are occasionally necessary in extreme 
cases. When the attack is distinctly attributable to 
cold, a profuse sweating induced by hot baths, and 
ten grains of Dover’s powder, is often of great 
benefit. In those cases where, from the duration, 
character of stools, and previous treatment, there is 
reason to believe that the irritating causes are got 
rid of, the diarrhoea may then require special treat- 
ment, especially when the patient has been in ill- 
health, or is constitutionally debilitated. A powder, 
consisting of Dover’s powder 5 grains, and car- 
bonate of bismuth 10 grains, given every six hours, 
is very efficacious. Vegetable astringents are fre- 
quently used for the same purpose. 

When the more acute symptoms have subsided, 
the bismuth may be still continued, and later on 
given with a v^etable bitter, such as calumba. 
Ten to fifteen minims of the diluted hydrochloric 
acid in an ounce of water much assist recovery of 
the digestive power of the stomach, for which pur- 
pose also pepsin is valuable. 

In consequence of the great liability to a second 
attack which this disease engenders, avoidance of 
well-known harmful articles of diet, and the use of 
warm clothing or flannel belts, are demanded as a 
prophylaxis. 

In infants and young children the great liability 
to collapse, often rapidly fatal, must be borne in 
mind. Stimulants in some form are almost a neces- 
sity. The following prescription may be employed ; 
Liquoris Bismuth! et Ammonii Citratis uij-iij, 
Spiritus Ammoniac Aromatici niij-v, Tincturae Car- 
damom! Compositae tnij-v ; Aquae jj-Sij — according 
to age. Brandy in small quantities is often the 
means of saving life in these cases. When the col- 
l^se is not threatening, one or two drojps of the 
official solution of corrosive sublimate, with half a 
fluid-drachm of syrup, and a fluid-drachm and a 
half of water, every two or three hours, may be of 
great service. It is a more convenient mode of 
giving mercury than in the form of Grey powder. 
But in one form or another the writer believes mer- 
cury to be of prime necessity. Corrections of diet 
on the lines indicated above are of course essential. 
Hot baths and other means to keep the child warm 
must be employed. 

In the severer cases, which are lapsing into the 
tyj^oid state, the general principles for that con- 
dition must be followed ; but, except in such a 
state, alcoholic stimulants are rarely called for. 
Inasmuch as there is good reason to believe that 
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many cases of intestinal inflammation, especially 
those of an epidemic character, are due to the 
activity of micro-organisms, the treatment of the 
disease on antiseptic pnnciples has naturally been 
suggested. The problem has been to find a germi- 
cide which should pass to the ileum and colon 
without Itself undergoing decomposition in the 
mouth, stomach, or upper part of the intestine, and 
should at the same time be harmless to the patient. 
Many are the agents which have been proposed, 
and with varying success Few, if any, are superior 
to calomel or corrosive sublimate, or the solid pre- 
parations of bismuth Thymol and salol arc occa- 
sionally useful, but these latter, like resorcin, sali- 
cylic acid, salicylate and benzoate of sodium, sali- 
cylate of bismuth and cerium, the sulpho-carbolates 
of sodium or zinc, creosote, naphthalin, iodoform, 
and peppermint, are far more efficacious in checking 
fermentation in the stomach and upper bowel. 
Whichever remedy be employed, it should be given 
in frequently repeated small doses according to age. 
Irrigation of the colon by copious enemata of water, 
containing small proportions of one or other of the 
above-mentioned substances, is an effective method 
of intestinal antisepsis. 

(^) Chronic Enteritis 

/Etiology. — i A certain proportion of the acute 
cases become chronic, the original cause persisting 

2 Those conditions which lead to a chronic state 
of congestion of the intestinal tract will thereby so 
affect the constitution of the tissues, with a conse- 
quent disturbance of function, as to constitute a 
chronic inflammation The most important of these 
conditions is obstruction, either at the right side of 
the heart, or affecting the portal circulation in the 
liver 

3 Chronic enteritis is the occasional accompani- 
ment of some general chronic disease, such as 
Bright’s disease, when detenorated blood may be 
regarded as leading to a chronic inflammation 

4 Residence in tropical climates is a not infre- 
quent cause of lasting inflammatory disease of the 
bowels 

Anatomical Characters — The intestinal 
mucous membrane, when it has been the seat of 
chronic inflammation, is generally thickened, tough, 
and of a grey colour, from a deposition of pigment, 
due to the chronic congestion The epithelial cells 
are cloudy and lU-defined, and there is a round- 
celled infiltration of the mucous and submucous 
Ijiyers passing into the stage of connective tissue ; 
hence the thickness and toughness This fibrous 
hyperplasia is often localised as polypoid elevations 
with intervening areas of atrophic mucous membrane 
The lymphoid follicles are prominent and hard j the 
intestinal glands are frequently blocked with cells 
and secretion, and form minute solid perceptible 
masses, or are atrophied or even cystic ; and the 
villi of the small intestine are shrunken and stunted. 
The surface of the membrane is more or less covered 
with a viscid glairy mucus, containing pus and im- 
perfectly formed epithelial cells , not infrequently 
such mucus may be voided in the form of mem- 
branous-looking shreds or even complete casts of 
the tube, and this is particularly the case in the 
pellicular form of colitis {see Casts). SomeUmes 
the muscular coat is thickened from formation of 
connective tissue. As a rule, therefore, the bowel 
is increased in thickness ; but in children it not in- 
frequently happens that a chronic ententis is asso- 
ciated with an atrophy of all the coats and the con- 


tained glands, the tube being much thinned and 
parchment-like, and of a slaty tint. It is unusual 
for a chronic inflammation of the intestine to exist 
in adults without coincident ulceration, which is 
often most extensive ; but in children the disease 
may proceed to a fatal termination, and show no 
such condition after death. 

Symptoms. — It is not always easy to say exactly 
when an acute case has lapsea into a chronic state, 
very much the same symptoms bein^ continued. 
In such affections of the small intestine, the diar- 
rhoea may be wholly wanting, and the bowtels may 
be very confined. This is due to the diminished 
peristalsis, from impaired irritability of the mus- 
cular coat. When, however, ulceration is extreme, 
and especially if it be the colon or rectum that is 
mainly affected, chronic diarrhoea is an mvanable 
symptom The remarks made on the character of 
the stools in acute ententis are equally applicable 
to the chronic state, with the addition, that solid 
and liquid evacuations frequently alternate. Last- 
ing as the disease often does for many months or 
even years, a general impairment of nutntion re- 
sults. The functions concerned m the elaboration 
of the food, as well as that by which the digested 
products are absorbed, are necessanly perverted. 
The marasmus is speedily noticed in infants and 
children, whose growing tissues less readily with- 
stand malnutrition Apart from the general ill- 
health produced, the mental qualities become 
affected, so that the intellect may become dulled 
and sluggish, the temper imtable, and the patient 
may fall into a condition of marked hypochondriasis ; 
this IS particularly liable to be the case when the 
colon IS the seat of the disease. The emaciated 
appearance , the dirty muddy complexion ; com- 
plicated often with a short dry cough, dependent 
on reflex irritation from the stomach, frequently 
lead a superficial observer to suspect the existence 
of phthisis See also COLITIS 

Prognosis —Chronic ententis almost invariably 
tends towards a fatal termination, though this may 
be long delayed. The general nutntion becomes 
more and more deranged ; and death from inanition 
finally terminates an existence of prolonged suffenng 
and discomfort 

Treatment — Owing to the unfavourable 
tendency of this disease, the treatment can be 
rarely more than palliative. The debilitating and 
wearying character of the malady emphatically calls 
for good feeding. The diet should be abundant 
and nutntious During the exacerbations of mem- 
branous ententis, the giving of food is often diffi- 
cult owing to the vomiting and pain produced; 
in such cases koumiss is of great value When the 
disease affects the laige intestine, the ordinaiy 
digestive changes in the food have taken place, and 
the contents of the canal reach the colon in the 
normal semi-fluid condition ; in this state they may 
be passed ; but owing to the impaired movements 
of the affected bowel the fseces are apt to accumu- 
late, and constipation results. This should be 
guarded against by simple enemata, and the sooth- 
ing effect of injections of warm water only is often 
very marked Distinct benefit has been known to 
follow hydrotherapeutic treatment, especially if 
accompanied by fme rectal mjection. In those 
cases where the ententis is a sequel of a congestion 
of the intestine, the treatment must be directed to 
relieve if possible the cause of that congestion. 
Since this is usually 8<mie such intractable conffitioo 
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as Bright’s disease, cardiac dilatation, or cirrhosis 
of the liver, attention should be directed to the 
relief of these affections. 

Tonics — such as quinine, iron, bark, with sea- 
air — are of undoubted benefit ; and, so fer as pos- 
sible, causes of mental worry should be removed. 
Mas»ge of the abdomen and gentle movements 
spedaUy directed to the exercise of the abdominal 
muscles are most beneficial. 

17. Intestines, Malformations and Mal- 
positions of. — These may be (a) congenital', or 
(^) acquired. 

(a) CongenitaL — Though seldom of much clinical 
importance, congenital malformations of the intes- 
tines are often of great interest from a developmental 
point of view. The malformation may be of the 
nature of an excess. Thus certain parts of the 
canal — duodenum, colon, and appendix vermi- 
formis — have very rarely been found double. 
The commonest of all these malformations is a 
diverticulum of the ileum, which may arise from the 
free margin of the ileum from one to three feet 
above the ileo-caecal valve. The caecal extremity 
of the process (which is occasionally hammer- 
shaped) may be connected with the umbilicus by a 
thin fibrous cord, showing it to be an unobliterated 
portion of the vitelline duct, and is commonly 
known as MeckePs diverticulum. It varies in 
length from half an inch to six inches, or even 
more ; its structure is exactly that of the ileum j 
and it has been found the seat of typhoid ulceration, 
or of perforation from the irritation of foreign 
bodies that have become lodged therein. In very 
exceptional cases diverticula of similar structure 
have been found protruding from the duodenum, 
just above the opening of the bile-duct, or from the 
jejunum ; they may even be multiple, but they are 
not connected with the umbilicus. The vermiform 
appendix may vary from half to twice the natural 
size. 

Deficiencies of development may affect the whole 
alimentary canal, or only certain parts. Andral 
records a case where only a straight tube joined the 
rectum and oesophagus. The ileum may open upon 
an ectopic bladder. The rectum may end in a 
cloaca common to the urino-genital organs, or in 
either the bladder, urethra, or vagina. The bowel 
may terminate in a closed extremity anywhere be- 
tween the brim of the pelvis (the rectum being 
generally represented by a fibrous cord, though even 
this may ^ wanting) and the ansd region im- 
mediately beneath the skin ; the anal pouch, which 
develops from without inwards, is in the latter case 
absolutely wanting ; and all degrees between this 
and a pouch that has just failed to establish a junc- 
tion vrith the rectum may be met with, producing 
the lesion known as impe^orcUe anus. The valvula 
conniventes are sometimes wanting, or very imper- 
fect, over varying areas of the small intestines. 
Congenital constrictions of different parts of the 
canal are occasionally met with — in the duodenum, 
either close above the opening of the common bile- 
duct or at the junction with the jgunum ; in the 
lower end of the ileum, where some abnormality in 
the closure of the vitelline duct appears to be the 
<»use; or in the sigmoid flexure. Such constric- 
tions may be multiple and of very short extent, the 
canal being much dilated above, and extremely 
narrowed and shrunken below. The ileo-csecal 
orifice has been seen contracted to the diameter of a 


small cedar-pencil. The cause ot these lesions is 
very obscure, though they may be occasionally 
accounted for by the existence of prominent valve- 
like folds of the mucous membrane. 

Among congenital malpositions may be men- 
tioned complete transposition of the viscera, 
the caecum and ascending colon being on the left 
side, and the sigmoid flexure and descending colon 
on tlie right, the liver, spleen, stomach, &c., 
sharing in the change. Certain parts only of the 
intestinal canal may occupy an abnormal situation, 
as in the various congenital herniae ; or the displace- 
ment may be due to unusual length of the mesen- 
teries, the caecum and sigmoid flexure being the 
parts that present the most usual malpositions from 
this cause. Thus the caecum may occupy the left 
hypochondrium or left iliac fossa, or be found in the 
pelvic cavity, and other parts of the canal show 
corresponding changes of place. The sigmoid 
flexure has l^en seen lying to the right side of the 
left kidney, which was situated immediately below 
the bifurcation of the aorta. Similar displacements 
are referable to adhesions, determined by intra- 
uterine peritonitis, which is frequently associated 
with syphilis. 

{h) Acquired . — The acquired malformations in- 
clude the dilatations and contractions that are 
associated with stenosis ; and the adhesions and 
abnormal communications established by ulceration 
and peritonitis, elsewhere referred to. 

Hernial protrusions of the mucous membrane 
through the other coats, often very numerous, and 
varying in size from a pin’s head to a walnut, have 
been seen in the colon, and less often in the small 
intestine, sometimes extending into the appendices 
epiploicae. They are liable to become developed in 
cases of long-standing constipation. 

The malpositions which the intestines may come 
to present from changes set up after birth are so 
variable as scarcely to admit of classification. 
Hernia, both external and internal, volvulus, and 
intussusception are among the well-recognised dis- 
placements ; but there is scarcely any limit to the 
changes in position which the traction and pressure 
of tumours and the effects of peritonitis may pro- 
duce. Intestinal Obstruction; Hernia; 
and Enteroptosis. 

When any symptoms are produced by malforma- 
tion or malposition of the intestines they are usually 
those of obstruction, and can only be dealt with 
surgically. See INTESTINAL Obstruction; and 
Anus, Diseases of. 

18. Intestines, Neuroses of. — Disturbances 
of the sensory, motor, and secretory functions of 
the intestine when of primary nervous causation 
constitute the intestinal neuroses. 

I. Sensory. — Under normal conditions the 
several activities of the canal are performed without 
giving rise to any conscious sensation, nor does 
excitation of the mucous membrane by mechanical, 
thermal, or chemical stimuli give rise to pain. 
Stimulation, however, of the central end of a divided 
splanchnic nerve does cause pain, doubtless due 
to the contained myelinated fibres of the afferent 
spinal roots. As compared with the stomach, the 
intestine is certainly less liable to be the seat of 
painful affections, as witness the difference in cases 
of ulceration of the respective viscera. Never- 
theless, severe enteritis, obstruction, and new- 
growtlu are frequently, and indeed usually, asso* 
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ciated with some pain. Further, when the peri- 
toneum becomes involved the liability to pain is 
much increased. The commonest form of intestinal 
pain IS that denominated cohc^ in which the idea of 
a painful muscular spasm is involved {see COLiC). 
VS^ether any lesion limited to the mucous mem- 
brane is capable of exciting painful impressions is 
uncertain, and equally obscure is the existence of a 
true neuralgia of the intestines (enteralgia), although 
the occurrence of pain in the bowels, often severe, 
is a well-recc^nised symptom in the course of 
hysteria, neurasthenia, hypochondriasis, and some- 
times also in such definite maladies as tabes dorsalis 
In all such cases the symptoms are identical with 
those of colic, and the treatment is the same. 

2 Motor , — Paralysis of the bowels A paresis 
of the intestinal movements may be brought about 
by causes actmg (i) through the nervous system ; or 
(2) through imperfection of the muscular tissue, 

(a) Nervous — Cases are recorded in which the 
intrinsic ganglia and nerves of the intestinal muscu- 
lar coat have been the seat of degeneration, but 
the symptoms dependent thereon are doubtful, be- 
yond atrophy of the muscular coat Certain lesions 
of the brain are accompanied by symptoms of in- 
testinal paralysis, but with no hitherto recognised 
regularity, and it is assumed that such lesions act 
by interfering with the function of the vagi It is 
doubtful how far disease of the spinal cord produces 
actual paralysis of the intestines, though constipa- 
tion may result, a circumstance that may be ex- 
plained by assuming an interference with the centre 
that controls defaecation See Def/ecation, Dis- 
orders of. 

{b) Muscular , — The irritability of the muscular 
tissue may be much weakened by degeneration 
(cloudy, fatty, or amyloid) Inflammation of the 
mucous or serous coat, especially the latter, is liable 
to determine granular change in the muscular fibres, 
which, aided by a co-existent oedema, largely im- 
pairs the contractile power of the tissue Chronic 
congestion of the bowel leads to the same result 
The irritability is also liable to be lessened by habitual 
constipation, as also from the over-stimulation of 
too powerful and too frequent purgative medicines 
taken for the relief thereof , and the muscular fibres 
of a much-dilated portion of the bowel are apt to 
become paralysed from distension and stretching 
The general want of tone that the muscular and 
nervous systems manifest subsequent to debilitating 
^diseases, or from want of food, hysteria, and other 
conditions, also finds expression in the alimentary 
canal, in diminished penstalUc action 

Certain astringent drugs produce their effect 
possibly by diminishmg the excitability of the ner- 
vous system, as appears to be the case with opium. 
Lead, which would seem to cause both paralysis 
and spasm of the muscular coat, may act on the 
nerve- terminals or on the muscular fibres. 

The prominent symptom of intestinal paral^s 
is constipation, though other signs of obstruction, 
such as vomiting and meteonsm, may be super- 
added. See Constipation; and Intestinal 
Obstruction. 

Treatment is, as a rule, directed to the primary 
cause, but great benefit has followed the apphea- 
tiOD of electricity to the abdominal panetes. 
Massage applied on systematic principles is of un- 
doubt^ service. 

Increased pertstalsts ; spasm , — ^The irregular and 
forcible movements of the bowels, usually accom- 
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panied with pain, are known as colic. See 
Colic. 

The speaally painful spasm of the anal sphincters 
and lower portion of the rectum, termed tenesmus^ 
IS usually associated with ulceration and other 
lesions in that locality. 

An over-excitable condition of the intestinal 
neuro-muscular apparatus may show itself as an 
exaggerated penstalsis producing diarrhoea. Such 
a state is prone to occur in neurotic subjects or in 
emotional states. In some persons the muscular 
imtabihty is so much increased that the mere 
taking of food is sufficient to induce an action of 
the bowels The intestinal enses of tabes dorsalis 
are extreme cases of this class 

The bromides, arsenic, and salicylate of bismuth 
are the most useful drugs in this condition. 

{c) Secretory, — Although nothing is positively 
known as to the nervous control over the secretion 
by the intestine, expenments would indicate that 
under certain states of nerve-stimulation the flow 
may be much increased , and clinically in most of 
these conditions of * nervous diarrhoea * there is, 
along with the exaggerated penstalsis, an excessive 
amount of fluid poured out into Ae canal, as 
evidenced by the watery motions The mucous 
discharges from the bow el, and mucous casts, which 
charactense the so-called * mucous colitis,’ are more 
probably of the nature of secretory neuroses than 
inflammatory (catarrhal) in ongin. See Colitis, 
Mucous 

19 intestines, New Growths of — These 
may, for the present purpose, most conveniently be 
divided into malignant and non-malignant — a 
clinical distinction irrespective of their minute 
structure 

{a) Malignant growths — -ETIOLOGY. — Malig- 
nant growths of the intestine, as in other situations, 
while not wholly unknown in the earlier periods of 
life, are rarely met with before the age of forty , 
and oftener ^ter fifty. Statistics show a slight 
preponderance of occurrence in males. From an 
examination of 9,000 fatal cases of cancer, the 
relative frequency of intestinal cancer to that of all 
other organs was found to be as i to 25 (Tanchou). 

Cancer of the intestine is nearly always pnmary, 
and very frequently runs its course without any 
secondary formations elsewhere Occasionally the 
bowels are affected by extension from neighbouring 
parts, and this is especially liable to be the case m 
the rectum, when the uterus or vagina is the seat 
of the disease, and in the duodenum, which may 
become involved in an extension from the pancreas, 
liver, gall-bladder, or stomach Very rarely small 
nodules are found in the solitary and agminated 
glands secondary to carcinoma existmg elsewhere. 

Anatomical Characters — Malignant du^use 
may occur at any spot throughout the entire length 
of Doth small and large intestme, but is infimtely 
more often to be met with at certam speaal parts, 
notably the rectum, sigmoid flexure, caecum, colon 
generally, and duodenum near the opemng of the 
bile-duct; the jejunum and ileum being rarely 
affected It has been estimated that in 80 per cent, 
of the cases of intestinal cancer the rectum is 
affected; in ix*5 the colon; in 4*2 the caecum, 
appendix, and ileo-caecal valve ; and in 4*3 the 
small intestme. There is undoubtedly a pr^ec- 
tion for those spots where any delay may occur in 
the passage of the intestinal contents, such as the 
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flexures of the large intestine, especially the sig- 
moid. 

The greater number of intestinal growths in- 
cluded in the cat^ory of malignant are of the 
epitheliomatous type, especially the cylindrical 
variety, which may undergo colloid change ; while 
the scirrhous and encephaloid are much rarer. As 
a rule, malignant growths commence in the mucosa 
and submucosa, frequently in Lieberkiihn’s or 
Brunner’s glands, and then gradually involve the 
other tissues. See Cancer. 

The mesenteric glands are generally affected, 
though often but slightly. Secondary infection is 
much less common than in cancer of other organs ; 
when present, the liver and peritoneum are the 
usual seats. The inguinal lymphatic glands are 
occasionally enlarged when the sigmoid flexure is 
the seat of the growth. 

Following the general course of these neoplasms 
when found elsewhere, they may undergo degenera- 
tion and ulceration, thus suffering a diminution in 
bulk at one spot while they extend in other direc- 
tions. In the course of their development they 
may set up adhesions between the bowel and other 
parts ; and two or more coils of intestine may be 
thus involved, and fistulous communications esta- 
blished between them. The colloid form is the 
most liable to invade the peritoneum, where large 
gelatinous masses may be aeveloped. 

The new-formed tissue may constitute an irregular 
mass of very variable size and extent, of a nodulated 
or of a villous appearance, perhaps partially ulce- 
rated, and extenaing into the passage of the canal, 
producing an obstruction ; or it may develop in an 
annular manner, involving the whole circumference 
of the bowel. The obstruction produced in the 
latter case may be extreme, even to narrowing the 
lumen of the tube to barely the size of a probe. 
The intestine above the growth may become 
enormously dilated while below it is contracted. 
The extent of obstruction may be altered by partial 
destruction of the new-growth by sloughing, though 
the subsequent cicatrices that may result will again 
constrict the gut. 

Symptoms. — For a varying time before this 
disease definitely asserts itself, the patient may 
complain of vague dyspeptic symptoms; loss of 
appetite ; a sense of uneasiness in the abdomen, 
not amounting to pain, and usually increased after 
meals; and marked irregularity in the action of 
the bowels, with or without flatulent distension. 
There is an increasing tendency to constipation, for 
which the patient often takes large quantities of 
aperients of a drastic and cathartic character, which 
one by one lose their effect. The persistence and 
gradual increase of these symptoms, especially if 
there be any loss of flesh, is very significant, and 
should excite suspicion. Sooner or later, according 
to the duration of the case, the usual cachexia is 
established ; and in the greater number of cases 
the patient rapidly emaciates, especially towards 
the end, though in cases of very short duration the 
wasting may not be so excessive. The emaciation 
depend not only on the general perversion of 
nutrition caused by the development of the cancer, 
but also on the direct influence it exerts on organs 
concerned in the digestion and absorption of nutri- 
ment ; hence the higher up in the bowel the growth 
is situated the sooner is the loss of flesh deter- 
mined. 

The local signs and symptoms referable to the 


new-growth itself are very variable in their occur- 
rence, and often are singularly sl^ht in comparison 
with the gravity of the cause. Thus pain may be 
completely wanting, and perhaps there is but little 
tenderness on pressure ; when present the pain is 
usually of a dull character, and quite localised ; 
although it may attaip a severe degree. 

The indications of the tumour produced by the 
new-growth are very uncertain, being often little 
more than an ill-defined fulness in one region, 
scarcely even amounting to that in the annular 
form of cancerous stricture; at other times pre- 
senting a distinct hard irregular mass of variable 
size. This last quality, being partly dependent on 
faeces, is very characteristic. Should the growth 
happen to be situated over the aorta or iliac arteries, 
an indistinct pulsation may be communicated to it. 
The percussion -note over the tumour is usually 
imperfectly tympanitic, from the existence of coils 
of intestines between it and the abdominal wall, 
the thickness of which will of necessity considerably 
modify the signs of the existence of the growth. 
The mass may present all degrees from free mobility 
to complete fixity, dependent on the nature of its 
seat, and also on the existence of adhesions to 
neighbouring parts. By pressure on veins or on 
nerves, oedema and pain of the lower extremities 
may be caused. 

Symptoms of intestinal obstruction are rarely 
wanting, and may be the first for which the patient 
seeks relief. Vomiting, constipation of increasing 
severity, with signs of intestinal distension above 
the lesion, are among the most constant. The 
character of the vomit will largely depend .on the 
duration and situation of the lesion, and the actual 
degree of obstruction. When the jejunum or 
lower part of the duodenum is the seat of the 
growth, the vomiting is more copious and constantly 
bile-stained, the bowel and stomach above the 
stricture sharing in the distension. When the 
obstruction is lower down, in the large intestine, 
the vomiting may be sliglit, and consist of little 
more than the gastric secretions, with such food as 
is taken, only becoming stercoraceous when the 
obstruction becomes complete. Occasional diar- 
rheea, determined by the chronic enteritis which 
exists, may alternate with the constipation ; and 
rupture of the intestines, especially the caecum, has 
been met with as a result of the atrophy and ulcera- 
tion of the over-distended, chronically inflamed 
bowel. A moderate degree of pyrexia is not infre- 
quent, due probably to septic absorption from the 
ulcerated growth, or to an associated enteritis. As 
in other forms of intestinal obstruction, the amount 
of urine voided is likely to be very much diminished 
when the stricture is high up, and the vomiting is 
excessive. See Intestinal Obstruction. 

The stools may be characteristic of the obstruc- 
tion, consisting of small separate masses, frequently 
hard and round, or flattened or in thin c^inders 
{* pipe-stem ’) if the growth be near the anus ; they 
may be mixed with sloughed-ofF portions of the 
new-growth, or with blood that has escaped from 
the ulcerated surface. See Intestine, HiEMOR- 

RHAGB PROM. 

If the peritoneum be involved, peritonitis may 
arise ; and ascites, often considerable, is usually 
developed with colloid cancer. Superadded to 
these symptoms will be those caused by the morbid 
condition of any other organ that may be affected, 
such as the liver, bladder, or uterus. 
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Course and TERMiNATiONs.—Malignant dis- 
ease of the intestines in the majority of cases pro- 
gresses continuously. It is difficult to state even an 
average duration^ owing to the insidious onset and 
vagueness of the first symptoms ; but the greater 
number of cases do not go b^Jyond twelve to eighteen 
months from the time when the disease is clearly 
established, while some may be fatal in a few 
weeks, and a few may last for several years 

Death may result as the direct consequence of 
the cachexia ; or from complete intestinal obstruc- 
tion, haemorrhage, peritonitis, or other effects of the 
growth 

Diagnosis — An exact diagnosis is often not to 
be made, and the nature of the case remains through- 
out uncertain, if not actually as to the existence of 
a malignant growth, at least as to the seat of it 
The insidious and ill-defined character of the earliest 
symptoms presents nothing diagnostic, though their 
progressive character and resistance to treatment 
would cause a suspicion, especially in a person over 
middle age, and in whom a gradual even though slight 
loss of weight IS noticed Even in the later stages, the 
symptoms are almost identical with those of chronic 
enteritis, which co-exists with the new-growth to a 
greater or less extent , and m the not infrequent 
cases in which a tumour is not to be felt, or is un- 
certain in Its indications, the diagnosis becomes 
extremely difficult 

Supposing that the existence of an abdominal 
tumour be clearly ascertained, it is not always easy 
to determine its connection with the intestine, since 
the variability in position, in mobility, and in size 
(due to the accumulation, or the reverse, of fseces) 
precludes any diagnostic sign, although this very 
variability is regarded by some as almost indicative 
of intestinal cancer In distinguishing between an 
intestinal tumour and one connected with the liver, 
gall-bladder, pancreas, kidney, mesentenc glands, 
uterus, abdominal wall, or the inflammatory thicken- 
ing following a perityphlitis, an aneurysm, or a 
simple faecal accumulation, the history of the case, 
age, progressive nature of the condition, existence 
of tumour, signs of obstruction, and character of the 
stools, are the points to be considered m forming a 
diagnosis Any one or even two of these points might 
equally indicate other lesions, but, taken collec- 
tively, they will usually justify the formation of an 
opinion. A rectal cancer, which is accessible to 
the touch or even to inspection, need offer no diffi- 
culty, but It is otherwise where it is a question of 
distinguishing a duodenal growth from one strictly 
limited to the pylorus The vomiting in the latter 
case IS more persistent than in the former, and there 
is a greater liability to hmmatemesis, but these 
are most uncertain signs, as also is the existence of 
jaundice, which oftener complicates the duodenal 
affection, from the greater chance of its involving 
or pressing on the hile-duct. A firm epigastnc 
tumour, felt close to the margin of the thorax, and 
associated with distinct dyspeptic symptoms, may 
also be due to primary cancer of the head of the 
pancreas ; in such case the symptoms of obstruction 
are less marked at first, but the growth will probably 
involve the bowel in its progress, and cause stenosis , 
owing to the destruction of the gland-tissue, the 
pancreatic juice is not secreted, and undigest^ fat 
may be found in the stools. Similar difficulties may 
surround the investigation of a tumour sitiiiated in 
the ri^ht iliac fossa. The importance of completely 
emptpng the bowels by enemata, before finally 


forming a diagnosis, cannot be too emphatically in- 
sisted on, since the signs, and in many respects the 
symptoms, of intestinal cancer may be simulated by 
a faecal accumulation due to simple atony of the 
colon The ansesthetisation of the patient is also 
frequently necessary before the exact situation, or 
indeed the existence, of a growth can be deter- 
mined. 

Treatment — The extremely rare cases of re- 
puted natural cure of malignant disease of the in- 
testines, brought about by sloughing of the growth 
and subsequent cicatrisation of its site, afford no 
hope of our being able to imitate the process arti- 
ficially, and the medical treatment remains at the 
best symptomatic and palliative 

The diet should be so arranged as to contain the 
minimum of indigestible residue, and permit the 
chief digestion and absorption to take place in the 
stomach, if it be the upper part of the tube that is 
affected. But in the majority of such cases the 
utmost disinclination for food exists, even apart 
from any vomiting or pain which its ingestion may 
produce, and hence, whatever the directions, the 
patient m the later stages practically takes nothing. 
The anorexia is frequently as marked even when 
the mischief is seated in the colon, and the area for 
digestion and absorption is unmterfered with 

In the earlier stages it may be advisable to insist 
upon as much nutritious food as possible being 
taken, either by the mouth or m the form of enema 
or suppository, so as to offer the most prolonged 
resistance to the inevitable end , but at the same 
time there is no slight reason for thinking that the 
same course favours the development of the new- 
growth Preparations of iron may be given. 

The symptoms dependent upon the obstruction 
we can do very little to relieve short of operation. 
Only the mildest aperients are permissible, to com- 
bat the constipation, and these should be salines 
with the object of rendenng the fseces as fiuid as 
possible ; while the vomiting is as a rule uncon- 
trollable, and, indeed, is often a relief. 

Haemorrhage may require special attention, the 
tincture of hamamelis being one of the most effective 
styptics The pain may be so severe as to neces- 
sitate free administration of morphine subcutaneously; 
in other cases belladonna is of value in alleviating 
the local discomfort, and acts favourably by allaying 
any spasm 

The operative treatment of malignant disease of 
the intestine is described in the article Intestinal 
Obstruction. 

(^) Non^malignant growths — Owing to the 
vanety of tissues that enter into the formation of 
the intestine, no less than to the origin of these 
tissues from two of the three pnmary layers of the 
blastoderm, the new-growths that may develop in 
connection with it are exceedingly numerous. 

Varieties — i JFtbromata — These growths, 
which are developed from the connective tissue of 
the submucous coat, are usually of small skc, fre- 
quently pedunculated, though sometimes appearing 
as sessile flattened nodules, of half the size of a 
pea, projecting into the canal The smaller (met 
may ^ scattered throughout the length of the bowel, 
while the larger ones (up to the ^e of a walnut) 
are fewer in number or single, and are usually 
in the rectum They present the ordinary micro* 
scopical characters of fibrous tissue. 

2. Ltpomata , — Pedunculated growths of adipose 
tissue, spnnging from the submucous coat, are not 
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of uncommoa occurrence in any part of the intes* 
tines. 

3. Myomata . — Very rarely small growths are 
met with, chiefly composed of non-striated muscle* 
cells, with a variable amount of connective tissue. 

4. Vascular tumours . — Angiomata . — Vascular 
growths are sometimes found, of an erectile cha- 
racter, similar to naevi of the skin. 

5. Mucous growths . — It is to these growths that 
the term ‘ polypi * is generally appUed. They 
essentially consist of the tissues of the mucous 
membrane, though differing in their vascularity, and 
also in their glandular elements. When these latter 
are excessive in amount, they are liable to present 
characters which connect them with malignant 
forms of new-growth, especially if their surface 
assume a villous formation. Pol3rpi are not limited 
to any one part of the canal, though undoubtedly they 
are most common in the rectum. They are occa- 
sionally multiple, 170 have been seen in the lower 
half of the colon in a single case ; and they have 
been met with at all ages. 

6. Lymphoid growths . — Lymphadenomata . — 
Neoplasms corresponding in structure with the 
solitary or agminated glands, or with the lymphoid 
layer of the submucosa, are met with in association 
with these normal constituents of the intestinal 
wall, and quite independently of leucocythaemia. 
Nodular formations and diffuse infiltrations of simi- 
lar structure have been met with throughout the 
stomach and intestines in Hodgkins’s disease 
(lymphadenoma), but though giving rise to large 
masses, they produce no obstruction. 

7. Sarcomata ^ — Small nodules of this type of 
neoplasm have been described as occurring in very 
rare instances in the intestine. 

8. Cysts . — These have been rarely met with, 
and the contrast to their comparative frequency in 
the uterine mucous membrane is remarkable. 
Several instances are on record of congenital der- 
moid cysts which have been found attached to the 
rectum or sigmoid flexure, probably originating 
from the neurenteric canal. 

Cystic enlargement of the vermiform appendix, 
or of diverticula of the intestine, may follow on 
closure of their communication with the lumen of 
the bowels, and accumulation of fluid in their inte- 
rior — entero-cystojnata. 

Effects and Symptoms. — As a rule, the 
growths mentioned above present very little interest, 
unless they be situated just within the rectum and 
accessible to digital examination, for it is seldom 
that they are of suflicient size to form tumours 
which can be felt in the abdomen. They cannot 
be disposed, though they may give rise to certain 
^mptoms, as, for instance, hemorrhage from the 
vascular polypi and erectile tumours, or partial 
obstruction u they attain any size ; but such sym- 
ptoms are not diagnostic. One of their most striking 
effects appears to be the liability that the polypoid 
forms occurring in the small intestine have of in- 
ducing serious intussusception, from interfering with 
the due progress of peristalsis. Prolapse of the rectum 
is simiWly found to be occasionally due to polypi. 

Treatment. — No treatment can be attempted, 
beyond that of the symptoms which mav arise ; or 
the removal of growths within reach 01 the anus, 
or very exceptionally by laparotomy. 

20. Intestines, Paralysis o/f.—Soe Neuroses 
of, p. 796 - 


ax. Intestines, Parasites of. — The intestinal 
canal from within a very few hours after birth, to judge 
from the faeces, swarms with numerous forms of 
microbes, which, having gained entrance with the 
food and air, find in the canal suitable conditions 
for their development ; although many, including 
numerous pathogenic forms, are destroyed or ren- 
dered inert by the acid of the gastric juice. Our 
present knowledge would lead to the belief that 
many of the species have no effect upon the human 
body, while others take an active share in intestinal 
digestion, as effective though apparently superfluous 
aids to the pancreatic secretion. How far any of 
these saprophytes, which may he re^rded as 
normal inhabitants of the canal, may under certain 
conditions of the contents or excessive develop- 
ment, &c., become responsible for symptoms of 
disease (pathogenic), is not known with certainty, 
though it appears most probable such is the case. 
But it is well recognised that certain specific 
diseases, such as tuberculosis, cholera, typhoid 
fever, &c., are connected with specific organisms 
which, gaining admission with the ingesta to the 
alimentary canal, produce the characteristic sym- 
ptoms of these several diseases. 

Besides these obviously pathogenic organisms, 
there are numerous others which are more or less 
constantly found ; of these Bacillus coli communis 
is by far the commonest {^see p. 121). Most of these 
are anaerobic saprophytes, but their liability to be- 
come pathogenic in certain conditions of their 
environment has been mentioned. Among other 
more commonly met with forms are Bacillus lactis 
aerogenes, Brieger’s bacillus, Bienstock’s bacillus, 
Bacillus pyocyaneus. Staphylococcus pyogenes. 
Streptococci, and various Vibrios and Spirilla. 
Some of these are frequently met with in the 
evacuations of patients suffering from different forms 
of enteritis ; and it is probable that the poisonous 
substances which these organisms form from the 
intestinal contents, especially the albuminous, take 
a large share in the causation of the disease, or at 
least that many of the symptoms are to be referred 
to the ptomaines which are absorbed. But our 
present knowledge does not enable us to associate 
with each of the multiform diarrhoeal conditions 
which occur its own specific causal organism, as we 
can do in the case of cholera or typhoid fever. 

Actinomycosis has been met with in the intestine, 
where it forms raised whitish patches, setting up 
inflammation, and proceeding to abscess, which 
may burst into the peritoneum or present at the 
integuments. As the disease spreads, some healing 
may take place. Sec p. 22, 

The Bacillus anthracis also occurs in the intes- 
tine, causing swollen oedematous patches of the 
mucous membrane, which are intensely congested 
and rapidly slough. The intestinal lesion may be 
primaxy, or it may be part of a general infection. 
See Pustule, Malignant. 

A few species of the yeast-fungi or saccharo- 
mycetes, such as torube, and of the hyphomycetes. 
or moulds, such as the Oidium albicans or 
< thrush,' occasionally develop in the intestines. 
See Stools. 

Various species of animal parasites, which mostly 
obtain their nourishment from the contents of the 
canal, are met with in the internes. The majority 
of these orpinisms, with the symptoms they give 
rise to and their treatment, are described under 
Entozoa. 
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22, Intestines, PeiH'oration and Rup- 
ture of — ^Etiology. — The causes of perforation 
or rupture of the ‘intestines may be arranged thus : 

(i) External injuries^ such as blows, wing run 
over, &c , which, though more liable to rupture the 
solid abdominal viscera, freouently cause laceration 
of the intestines, especially the ileum or jejunum. 

(2) Corrosive poisons y when swallowed in any 
considerable amount, may destroy not only the 
walls of the stomach, but also those of the upper 
part of the intestines 

(3) Extreme distension by Jlatus or faces above 
the site of a constriction may cause the bowel to 
burst It is the c.»cum which usually gives way in 
chronic obstruction in the colon or rectum. 

(4) Ulcerations^ pre-eminently the so-called 
peptic ulceration, and less commonly typhoid, 
tubercular, and catarrhal ulceration, may lead to 
intestinal perforation See Appendicitis 

( 5 ) Perforations may be produced ab extra^ by 
the bursting of abscesses or aneurysms into the 
canal 

Symptoms — The most striking symptoms which 
perforations of the bowel present are a sudden 
attack of severe abdominal pain, followed hy vomit- 
ing and collapse , and it is a noticeable fact that 
rupture of the hollow abdominal viscera is more 
liable to induce this condition than a similar lesion 
of such organs as the liver or spleen Rigors are 
of occasional occurrence at the onset, and the pulse 
IS quickened, with sometimes a nse in temperature. 

Should the patient live twenty-four hours after 
the establishment of a perforation, signs of peri- 
tonitis will assert themselves — severe abdominal 
pam and tenderness, pyrexia, vomiting, and other 
symptoms Supposing that the perforation follow 
an ulceration in the course of a previously high 
temperature, such as enteric fever, there is some- 
times, though not always, a sudden and consider- 
able fall in the body-heat ; this, with the acute pain, 
may be the first indication that perforation has 
taken place 

Perforation or rupture of the intestines usually 
proves fatal within forty-eight hours of its occur- 
rence, although cases are recorded which have 
lasted for weeks, very rarely recovery has taken 
place Occasionally a localis^ abscess may result. 

There are no reliable signs whereby rupture of 
the stomach may be distingmshed from that of the 
intestines 

Treatment. — Rest is of primary importance, 
fn regard both to the whole body and the bowels 
themselves. This object is best attained by the 
free use of opium, commencing with a grain, and 
repeating it in a few hours until its influence is fully 
established It is also desirable to stop all food, 
except an occasional teaspoonful of meat-essence ; 
to mve ice to suck ; to administer nutrient enemata, 
and brandy and ether subcutaneously if the collapse 
be profound ; and to apply warmth to the ' ex- 
tremities. Resection of the ruptured portion of 
the bowel, with sutunng of the divided edds, and 
washing out of the peritoneum, has been performed 
with success, and snould be attempted in all cases 
seen soon after perforation has taken place. 

33. Intestines, Spasm of —Seep. 797. 

34. intestines, Syphiiltio Disease of. — 
The intestinal canal Is rarely the seat of the specific 
lesions of Syphilis, except at the lower end of the 
rectum, and margin of the anus. Small gummata 
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have been found in the submucous tissue of various 
parts of the bowel, and sometimes the ulcers to 
which these growths give nse by their d^eneraticm 
and breaking down ; radiating fibrous thickenings 
and cicatrices of the mucous membrane have also 
been seen in syphilitic subjects, sufficient even to 
cause obstruction It is doubtful whether there he 
any specific ulceration of the intestine which is not 
preceded by gummata, although small ulcers do 
occur in new-born children, the subjects of congemtal 
syphilis 

Syphilitic ulceration and stncture of the rectum 
are not of infrequent occurrence, the former espe- 
cially in women. See Rectum, Diseases of. 

25. Intestines, Tubercular Disease of— 
/Etiology. — As a primary disease, tuberculosis 
very rarely attacks the intestines in adults, though it 
is of very frequent occurrence in children as part of a 
general tuberculosis, or possibly from the consump- 
tion of milk from tuberculous cows. In adults, on 
the contrary, tubercular disease of the intestines is 
very commonly developed secondary to a similar 
affection of the lungs, due probably to the swallow- 
ing of the sputum 

Anatomical Characters. — The submucous 
layer and the pentoneal coat are the structures in 
which the tubercle originates ; in the former situa- 
tion It especially favours the ileum and csecum, 
although it may develop throughout the entire 
length of the tube, while the pentoneal tubercle is 
about equally distnbuted. The mesentenc glands 
are always considerably involved. The ranty with 
which the stomach is affected by tubercle is in 
marked contrast to the frequency of the mtestinal 
lesion 

In cases of acute tuberculosis in children, death 
may take place before any changes m the tuber- 
cular formations have taken place, and countless 
grey granulations, from the size of a pin’s head 
to bodies quite microscopic, are to be found in the 
submucosa, and m the soUtary and agminated 
glands Later on, however, these non -vascular 
new-growths coalesce, and form distinct masses, 
which from lack of nutntion undergo caseous de- 
generation and break down, thus forming the tuber- 
cular ulcers The ulcers tend to spread, and rarely 
to heal, and while they may be at first limited to 
the glands, they invade the adjacent mucous mem- 
brane, spreading especially in a direction round the 
bowel, their extension being preceded by the de- 
velopment of fresh tubercles, chiefly along the 
course of the mam blood-vessels Large masses of 
the mucous surface may be thus destroyed, leaving 
a ragged, flocculent surfece, formed of the muscular 
fibres, or even of deeper structures, which lesions 
rarely proceed to perforation into the pentoneal 
cavity, adhesive peritonitis having established attadi- 
ments to adjacent parts The thickened, congested, 
irregular edges of the ulcers, with mikary tubercles 
close to the margin and on the corresponding peri- 
toneal surface, arc very distinctive. 

Symptoms — Until ulceration be established, 
there udll be no ^mptoms of tubercular dbeas6 
referable to the intestinal canal ; and even when 
this stage is reached, there are no special sym- 
ptoms. 

Treatment. — little can be done for intesdrud 
tuberculosis. The course of the disease is almost 
invariably to a fiital end, and it is very rare for 
healing and cicatrisation to take place, Ihe neces- 

3 ^ 
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sity for feeding the patient is almost contra-indicated 
by the existence of a destroyed digesting and ab- 
sorbing surhicC) whereby the food b^omes a posi- 
tive irritant. Such nourishment as is taken should 
therefore be in the most digestible and concentrated 
form, that as much as possible may be taken up 
from the stomach and upper part of the intestine. 
Starch and opium enemata may do a little to check 
the diarrhoea, but their eSicacy is soon lost. 
Hsemorrhage, should it set in, is scarcely amenable 
to treatment, though astringent enemata may be of 
some use, combing with the internal administra- 
tion of acetate of lead and opium. No treatment 
has as yet been effectual in arresting the spread of 
intestinal tuberculosis. 

26. Intestines, Uloeratlon of.>- Ulceration 
of the intestinal wall, from one cause or another, is 
of extremely common occurrence. The morbid 
processes involved in the production of the ulcers 
are in all cases essentially the same, namely, a 
molecular death and disintegration of the tissue, 
leaving a solution in continuity, of varying extent 
and depth. 

Varieties ; (l) Primary inflammatory ulcers . — 
Any enteritis, whether of the mildest catarrhal 
character, or of a specific type such as diphtheritic, 
dysenteric, or typhoid, may lead to ulceration of 
the bowels. As a rule, the more severe the cause 
of the inflammation, the greater the liability to this 
complication ; and the same holds in respect of any 
intestinal catarrh, developed in the course of any 
serious state, such as typhus fever or Bright’s 
disease. The ulcer may appear either as a small 
abrasion of the epithelial layer, which gradually ex- 
tends and deepens until the whole mucosa is involved ; 
or the first indication may be a thin glairy pellicle, 
adherent to the mucous membrane which in time is 
thrown off, leaving a breach in the subjacent tissue. 
In other cases the destructive process commences in 
the Uiickness of the bowel, either from the rupture 
of small collections of inflammatoiy products, re- 
sulting from an enteritis, or from inflammation of 
the lymj^oid follicles. The escape of these pro- 
ducts into the tube leaves behind an ulcer. 

These lesions may be found anywhere throughout 
the bowels, although they are perhaps more frequent 
in the large than in the small intestine ; and one 
form of follicular ulceration, associated with the 
specific poison of dysentery, is almost limited to the 
former atuadon. The colon is also the seat of a 
very extensive simple ulcerative colitis, in which the 
mucosa is destroyed over large areas, but which does 
not commence in the follicles (seo Colitis). * At 
those places where any delay is likely to arise in the 
passage of the freces — the caecum, sigmoid flexure, 
and rectum — and at those spots which are most 
prominent, such as the edges of the valvulae conni- 
ventes, and the saccules of the colon, where an 
enteritis is most likely to be produced, there will be 
the probable site of inflammatory ulcers* The 
specific ulcers of dysentery and typhoid fever are 
described elsewhere. In cholera, ulceration the 
lower end ofthe ileum and colon Is sometimes met with. 

(2) Ulcers resulSingfrom the separation of necrosed 
tissM . — The process of molecular disintegration 
which takes place along the line between living 
and dead tissue, resultii^ in the separation a 
slough and the leaving of an ulcer, takes place in 
the intestines as elsewhere. The causes leading to 
the death of drcumscribed areas of tissue are various. 
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Sometimes the vitality of a portion of the mucous 
membrane is destroys by degeneration, such as 
the lardaceous, and an ulcer mafks the spot of the 
removed patch, which usually occurs in the ileum or 
colon. More frequently, as in Bright’s disease, ob- 
structions of the portal system, or plugging of the 
mesenteric arteries, the local death is induced by 
capillary hcemorrhage or a cessation of blood-flow 
through a limited area. Under such circumstances 
the solvent power of the digestive juices may be 
exerted on the non-living tissues, which are thus re- 
moved, and an ulcer is left. To such ulcers the 
term peptic has been applied, and identical lesions 
are met with in the stomach. They almost in- 
variably occur in the first part of the duodenum, above 
the point of entrance of the alkaline bile and pancreatic 
juice, although very rarely they have been seen in 
the jejunum. Ulcers of this character appear to be 
occasionally connected with large superficial burns, 
but how the relationship is established is not known. 
It is a singular fact in regard to them, that they are 
three times more common in men than in women, 
which is quite the reverse of what obtains in the 
stomach, although the relative frequency of gastric 
and duodenal ulcers is estimated as thirty to one. 

(3) Ulceration of new-growths. — Almost any 
neoplasm of the intestinal wall may ulcerate, though 
as a rule the more rapidly developed forms are the 
more liable. 

Characters. — T he appearances presented by 
the various ulcers differ with the cause and the 
duration. 

They may be single, as is generally the case with 
the duodenal ulcers ; or innumerable, as the follicular 
ulcers of the colon. Typhoid and tubercular ulcers 
are as a rule multiple, and are most numerous at 
the lower end of the ileum, where the agminated 
glands are most abundant. Occasionally large sur- 
mces of the mucous membrane are destroyed, with 
here and there small isolated spots of the membrane 
left, due to the spread and coalescence of many 
separately arising ulcers. In dysentery and chronic 
tubercular ulceration this is especially liable to 
happen. Many of the catarrhal and follicular ulcers 
are extremely small, not more than a line in diameter. 

The peptic ulcers are distinguished by their very 
definite, * clean-punched ’ appearance ; the edges 
are slightly sloping, and but very little, if at all, 
thickened ; while the mucous membrane immediately 
adjacent has a perfectly healthy appearance. In 
most of the other varieties the cages are thickened, 
irr^lar, and shaggy, frequently excavated and 
undermined, the ulcerative process extending beneath 
the mucous membrane, which gradually dies and 
sloughs away as its nutrition is cut off. Dependent 
upon the depth and course of the ulcer will be the 
nature of its base, which may be formed of the 
muscular coat, of the peritoneum much thickened, 
or of adjacent structures with which adhesion has 
been established, such as the liver or abdominal 
wall, l^e floor of ulcerated tubercular deposits 
and malignant new-«owths usually presents small 
n^ules which ^ are being developea coincidently 
with the ulceration. The buff or aw-grey pigmented 
sloughs, partially separated, give a characteristic 
appearance to the old-standing ulcers of dysentery 
and tuberculosis. The tubercular and typhoid ulcers 
of Peyex's patches present a certain difference in the 
direction in which they extend t though at fint bodi 
are limited to the patch, the former tend to spread 
in an annular manner, whereas the latter have usually 
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their long axis corresponding to the length of the 
bowel. This difference depends rather on the dura- 
tion of the ulcer than on anv specific distinction due 
to the two diseases ; for the more acute typhoid 
lesion rarely spreads much beyond the area of the 
patch, which is in the long axis of the bowel, while 
the chronic tubercular ulcer follows the distribution 
of the lymphoid tissue outside the patches, and par- 
ticularly along the course of the blood-vessels and 
lymphatics 

Course — The course of an intestinal ulcer may 
be acute or chronic, lasting a few days or for years. 
Some of the simple ulcers of an acute intestinal 
catarrh belong to the former group ; while the 
ulceration that accompanies chronic enteritis may 
be of indefinite duration 

The acute forms may either heal or go on to per- 
foration , in the former case their existence can only 
be inferred, and catarrhal and follicular ulcers 
belong *^0 this category The peptic and typhoid 
ulcers are those most liable to perforate the bowel. 
The peptic duodenal ulcers appear to be more 
prone to perforate than the corresponding lesion 
in the stomach ; but the results of perforation are 
said to be more likely to be localised in the former 
case It IS also stated that the ulcer of the duode- 
num following a burn less often perforates than 
cicatrises, and thus may lead to obstruction Occa- 
sionally the perforation may lead to a communica- 
tion between one coil of intestine and another, 
without any rupture into the peritoneal cavity In 
chronic ulcers, where no adhesion or communica- 
tion takes place, the base is thickened by a new- 
formed connective tissue, which is developed as fast 
as, or even faster than, the destructive process pro- 
ceeds, and hence the intestinal wall adjacent to and 
involved in such ulcers is usually much thickened 
and indurated Short of actual perforation or ad- 
hesion to other parts, the site of tne ulceration most 
frequently is marked on the external surface of the 
bowel by a subacute peritonitis, which may pro- 
duce a partial matting together of the intestines 

In the course of the healing of the larger ulcers, 
by the formation of a contracting cicatricial tissue, 
the gut may be considerably constricted, and a 
formidable obstruction established But this does 
not necessarily follow even large ulcers, for stricture 
of the intestine does not follow the ulceration in 
typhoid fever ; and the depth of the destruction 
would seem to influence this result When the 
superficial portion of the mucous membrane only is 
destroyed very little contraction follows, but when 
the deeper parts of the wall are involved the subse- 
<^uently developed cicatrix tends to shnnk con- 
siderably. 

S\ MPTOMS — The greatest diversity is met with 
in the symptoms of intestinal ulceration, and few, if 
any, can be regarded as characteristic. The lesion 
may occur without producing any symptoms , of 
those that do exist may be determined by the course 
of, or by the conditions associated with, the ulcera- 
tion ; or, lastly, the results of this condition, such 
as perforation, may entirely obscure the actual 
ulceration itself, it frequently happens therefore 
that the existence of an ulcer is not recognised. 
Nor may the severity of the symptoms be taken as 
a measure of the extent of the ulceration, for the 
most marked pain, tenderness, diarrhoea, and other 
symptoms may be poduced by an area of typhoid 
ulceration that heals ; while a perforating duodenal 
ulcer may give scarcely any indieation of its exist- 
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ence, until within a few hours of a fatal ending. 
This course appears to be very characteristic of 
duodenal ulcers The writer has recorded a case of 
a young man who was suddenly attacked with sym- 
ptoms exactly resembling those of intestinal colic, 
after constipation of a week’s duration , there was 
no vomiting and no tenderness, the pain being 
relieved by pressure on the abdomen. Collapse set 
m, and death resulted in less than twenty-four hours 
from the commencement of the attack. The 
necropsy showed a perforating duodenal ulcer. 
Such a case is not singular, and the fatal event may 
be preceded, as in this case, by nothing beyond an 
occasional feeling of discomfort at the epigastrium, 
not serious enough to call for advice or treatment. 

Such symptoms as diarrhoea, vomiting, pain, ten- 
derness, and pyrexia are as much dependent on a 
co-existent enteritis or new growth, as they are 
upon the ulcer. Doubtless the exposed surface of 
an ulcer offers the opportunity for irntation result- 
ing in increased peristalsis, but this is not of neces- 
sity, for constipation may be present Where the 
area of ulceration is extensive, the absorbing surface 
is by so much diminished, and thus while the gene- 
ral nutrition suffers, the unabsorbed products of 
digestion are liable to decompose and induce 
diarrhoea Vomiting may arise from a duodenal 
ulcer, but not always, and when present it may be 
due to pentonitis , icterus may also complicate 
an ulcer in this situation, by involving the opening 
of the bile-duct, or by extension of the duodenal 
catarrh Pain may be absent or quite insignificant, 
unless the rectum be the seat of the disease, when 
the pain and tenesmus are excruciating 

The passage of blood in the stools, especially it 
bnght, IS probably an indication of ulceration low 
down, but It does not always occur, and it may 
be due to haemorrhoids or general venous congestion 
from portal obstruction Mucus is more commonly 
present, as discrete masses of the size of a hemp- 
seed or in larger quantities. See Stools ; and 
Melcna. 

Diagnosis — From what has been said, the for- 
mation of a diagnosis of intestinal ulceration is 
frequently impossible, and an ulcer is assumed 
rather than proved to exist. In enteric fever, 
ulceration is taken for granted as existing, though 
no special symptoms may indicate its presence. 
But if a severe and persistent diarrhoea, with liquid 
evacuations containing perhaps blood and shreds of 
mucus, and much pain and tenderness over the 
abdomen, supervene in a case of pulmonary tuber- 
culoses, It IS a fair inference to assume ulceration of 
the intestines, a diagnosis that w'ould be confirmed 
by the discovery of the specific baallus in the 
stools. In dysenteiy, as in enteric fever, the 
ulceration is a specific part of the disease, the 
diarrhoea, pain, and characteristic stools are in this 
case directly dependent upon the ulceration. In 
distinguishing between gastric and duodenal ulcer 
the deferred occurrence of pain after taking food, 
even to three or four hours and being unrelieved 
vomiting, IS characteristic of the latter l^ion, as 
well as the site of the pain being rather in the right 
hypochondnum, and less marked at the xiphoid 
cartilage and in the dorsal region, which are the 
frequent situations of the pain of gastric ulcer ; the 
d^estion 1$ also much less disturbed in the duodenal 
af^tion, and hsematemesas is much less common, 
being replaced by mebena. The greater frequency 
among males has been mentioned. It is not infre, 
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quently difficult to distinguish this condition from 
gall-stone colic, the situation and character of the 
pain in both cases being very similar, but the dura- 
tion of the pain in the latter is usually shorter and 
more paroxysmal, and there are usually signs of 
enlarge liver, distended gall-bladder, or jaundice. 

Prognosis. — This largely depends upon the 
cause. Except through perforation or fatal haemor- 
rhage by erosion of vessels, death does not take place 
from the ulceration itself. But a tubercular ulcer is 
not to be expected to heal, and it may by its de- 
velopment hasten the end of a phthisical patient. 
The pro^osis of typhoid ulceration will almost 
entirely be founded on the general state of the 
patient, since the indications of the ulceration itself 
may be so slight. The ulceration of malignant new- 
growths may be of actual benefit, by removing 
portions of the mass, and so diminishing obstruc- 
tion. In all cases the liability to subsequent 
stenosis must be remembered; and the impaired 
health of body and mind in chronic ulceration may 
continue throughout life. 

Treatment. — Since ulcers of the intestine are 
inaccessible to direct treatment, little can be done 
for them apart from the general conditions which 
they may complicate, or the treatment of the sym- 
ptoms to which they may give rise. 

Recc^ising that an ulcer, when it exists, may 
lead to perforation, the object will be to avoid all 
undue movements of the intestines, and hence 
aperients are forbidden, and opiates are indicated. 
The astringents that are likely to be used for the 
diarrhoea or h^morrht^e may exert a local action 
on the lesion, and for that purpose bismuth, chalk, 
and the vegetable astringents, ergot or turpentine, 
ore recommended. Intestinal antiseptics, such as 
salol, are often of benefit by diminishing the putre- 
factive decompositions which are likely to exist. 
Rest is probably the only element of treatment that 
can affect the ulcerative process directly; while 
any improvement of the general condition will neces- 
samy ravour the healing — objects which can be best 
accomplished by the use of diet of the most bland 
description, or of nutrient enemata. 

27. Intestines, Vascular changes In.— The 
conations herein included are known as active 
hypercemia when the excess of blood is primarily 
at least on the arterial side of the capillaries ; and 
passive anigestion where the fulness is caused by 
some obstruction to the venous flow. 

It should be remembered that even within the 
limits of health a considerable variation is met 
with in the degree of vascularity of the alimentary 
canal. The fluctuating periods of activity and rest 
undergone by the tube are associated of necessity 
with alternations of comparative hypersemia and 
anaemia, as during the digestion of a meal or during 
fasting. It is impossible, therefore, to draw any 
line wyond which the vascular fulness can be said 
to be abnormal ; as it is equally impossible to say 
exactly where hypersemia and normal gland-change 
end, and catarrh begins. These states, on the 
border line between health and disease, stop short 
of producing recognisable tissue-change, ana are of 
transient duration. 

Anatomical Characters. — The appearances 
seen post mortem are far from being always indica- 
tive of what existed during life. For an extreme 
arterial fulness may completely disappear after 
deaths from contraction of the vessels ; while venous 


engorgement more or less completely lemmns. 
Submucous petcchiae and hsemorrhagic erosions are- 
commonly to be met with in this condition. 

^Etiology. — The causes of intestinal hyferamicp 
are as follows t (a) Mechanical and chemical irri- 
tants, foreign bodies, and poisonous drugs. Spices, 
and highly seasoned food and alcohol may bring 
about an abnormal degree of hypersemia of the 
whole or part of the canal. These causes act locally 
and directly upon the vessels and are scarcely dis- 
tinguished from the mildest degree of inflamma- 
tion. 

(8) Vaso-motor paralysis of the splanchnic area. 
If from any cause the normal tone of the mesenteric 
vessels is diminished, by inhibition or removal of 
the tonic influence excited by the sympathetic, the 
vessels dilate and hypertemia ensues. It is in this 
way that diarrhoea following certain emotional 
states may be explained. The intimate relation 
which has been shown experimentally to exist be- 
tween the splanchnic nerves and the vaso-motor 
^stem generally, but especially with the cardiac 
innervation by means of the ‘ depressor nerve,'’ 
whereby any considerable peripheral resistance ia 
the systemic capillary area which impedes the action 
of the heart is compensated for by a dilatation of 
the mesenteric vessels, renders it probable that an 
undue hypenemia of the intestines is of very frequent 
occurrence. 

(7) Among less frequent causes of intestinal ple- 
thora are, the suppression of habitual discharges — 
menstrual, &c. ; and the removal of pressure, as of 
ascitic fluid. 

The causes of passive congestion are the following t 
(2) A general congestion of the entire intestinal 
tract will be produced by any of those causes which 
lead to universal congestion of the tissues, as ob- 
structive heart-disease. Pressure by tumours or 
other conditions on the inferior vena cava above 
the liver, or on the portal vein, will bring about the 
same result. So also will any obstruction to the 
portal circulation in the liver. This is by far the 
commonest cause of intestinal congestion, since cir- 
rhosis of the liver, however produced, directly tends, 
to it. 

(^) A congestion of a portion of the tube occurs 
when any obstruction exists to the venous flow of 
that part, as is marked in cases of invagination and 
strangulation of the bowel. 

The rarer conditions of embolism of branches of 
the mesenteric arteries, or thrombosis of the veins, 
will induce intense congestion of the region supplied 
by the occluded vessels. The resulting infarction 
is somewhat smaller than the actual extent fed by the 
vessels, owing to the free anastomosis at the peri- 
phery of the area. Sloughinp^ and ulceration of the 
mucous membrane, or extensive gangrene of all the 
coats, is very liable to follow on this condition. 

Both these conditions of engorgement are essential 
features of the vascular changes comprised in in- 
flammation. 

Symptoms and Effects. —These conditions 
'may of themselves give no evidence of their exist- 
ence, although an excessive and sudden hypenemia 
of the splanchnic area will cause a fall in the general 
blood-pressure with symptoms of fainting. Over- 
fulness, just as anaemia, of the intestinal vessels 
leads to increased peristalsis, probably due to the 
deficiency of oxygen and excess of carbonic acid 
which attend each of these conditions. 

From hyperaemia, there is an increased secretion 
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■of mucus and other intestinal fluids, often more 
watery than normal, which with an increased pen- 
stalsis, induced by the same irritant that led to 
hypersemia, produces a diarrhoea Provided this 
functional over-activity be limited to the production 
of the normal secretions of the part, and increased 
healthy action only, the condition of hyperaemia is 
not exceeded ; but the passage into catarrh is easy, 
and unmarked by any abrupt lines 

Profuse bleeding, often accompanied by severe 
abdominal pain, usually follows plugging of the 
mesenteric vessels The more complete the obstruc- 
tion to the flow, the greater will be the pressure in 
the veins, and so will be produced first an oedema 
of the mucous membrane and entire thickness of 
the bowel, and later an escape of fluid into the 
canal itself and into the peritoneal cavity, the latter 
^eing more marked 

Treatment.— I t is seldom that these conditions 
are such as call for treatment. The hypersemia is 
usually of a transient nature ; and the cause of con- 
gestion IS generally irremovable Apenents, such 
as jalap and gamboge, are sometimes beneficial. 

The treatment of haemorrhage has been con- 
sidered , but this and diarrhoea, when due to con- 
gestion, are, unless excessive, often beneficial, and 
should not be checked. W. H. Allchin 

INTRA-THORACIC TUMOURS —See Medi- 
astinum, Diseases of, and Thoracic Aneurysm. 

INTUSSUSCEPTION {tniusy within , and sus^ 
ctpio, I receive).— A form of intestinal obstruction, 
in which one portion of the bowel passes into 
another portion. Intestinal Obstruction 

INUNCTION (*w, on , and unguo^ I anoint) — 
Synon Anointing — This is a method of inducing 
absorption of certain substances by placing them m 
contact with, or rubbing them into, the skin The 
local application of liniments to cause counter- 
irritation, to relieve pain, or for any other purpose, 
is sometimes included in the connotation of this 
term. 

Mercury is often administered by this method 
both for syphilis and for tubercular pentonitis, espe- 
cially in children. Half a drachm of mercunal 
ointment should be smeared upon the front of the 
abdomen, and the part covered with a flannel 
binder Every second night the child should be 
Avashed and the application repeated In the case 
of adults inunction is but rarely employed m Eng- 
'iand. H Montague Murray. 

INVAGINATION (i«, in ; and vagitux^ a sheath). 
A synonym for intussusception. See Intussus-' 
CEPTiON ; and Inxestinal Obstruction. 

lODISM. Definition.— lodism is the term 
within which we include a variety of painful and 
inconvenient effects, following, under certain cir- 
cumstances, the administration of iodine and its 
salts, but more es^cially the iodide of potassium. 

The effects proauced by iodide of potassium may 
^be classified as follows . — 

I. On the nervous system, — Mental depression 
and diminution of muscular energy are not infre- 
•quently noted in patients taking iodide of potassium ; 
while neuralgia, tinnitus aunum, and cortvulsive 
movements have also been describe. It is possible 
that the potassium is here the active agent. 
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2 . On mucous membranes — Much mucous irri- 
tation IS occasionally observed ; conjunctivitis, lacry- 
mation, sneezing and running from the nose, fronm 
headache, and puffy swelhng of the eyelids, closely 
simulating coryza, being the most common sym- 
ptoms of lodism, and sometimes following a single 
small or moderate dose. Pharyngeal congestion, 
irritable redness of gums and tongue, and oedema 
of the glottis have also been described. These 
symptoms are doubtless due to the iodine. 

3 On the skin — The eruptions produced by 
iodide of potassium appear under several forms. 
Erythema has been observed , and small round pete- 
chial spots, situated between the knees and ankles. 
These do not as a rule cause any inconvenience, and 
are usually accidentally discovered ; but Stephen 
Mackenzie records the case of an infant of five 
months old, suffering from hereditary syphilis, who 
died of purpura after taking two and a half grains 
of iodide of potassium in a single dose. See Drug- 
Eruptions. 

A pustular eruption resembling acne, and some- 
times so profuse as to simulate smallpox, is not 
very uncommon Large projecting nodules may 
appear on the face, or a copious crop of bullae, 
which occasionally burst and become converted into 
fungoid growths, varying m size from a pea to a 
shilling All these rashes are more likely to be 
produced by small than by large doses, and it is 
said that the frequent use of soap and the simul- 
taneous administration of arsenic may prevent them. 

4 On the nutritwe and glandular systems — 
Patients taking iodide of potassium sometimes com- 
plain of nausea, anorexia, and a bitter taste in the 
mouth , but where cachectic symptoms supervene, 
indicated by rapid emaciation, nervous palpitaUon, 
insomnia, and hypochondnasis, a ravenous desire 
for food has been observed Vomiting, diarrhoea, 
and diuresis have also been described Salivation 
IS not an uncommon symptom A time-honoured 
accusation against iodine is its supposed tendency to 
cause atrophy of the mammae ana testicles , of this, 
fortunately, there is no real proof, the disappearance 
of the testicle, which occasionally accompanies the 
absorption of inflammatory products in its substance, 
being sometimes unjustly attnbuted to the treat- 
ment pursued There is no doubt, however, of the 
anaphrodisiac effect of potassium iodide, and it is 
believed that permanent loss of sexual power may 
result from its long-continued use. 

Fortunately for the reputation of one of our most 
useful drugs, the graver symptoms of lodism are 
decidedly rare. Iodine is often badly borne where 
the kidneys are diseased, and, as Trousseau pointed 
out, in exophthalmic goitre 

Pathology —The only reason for the occur- 
rence of most cases of lodism seems to be an indi- 
vidual peculiarity on the part of the patient But 
now and then a more plausible explanation may be 
given, when we find cardiac or renal disease coin- 
ciding with the pustular rash of iodide of potassium. 
Retarded capillary circulation would naturally 
detain the driig wiuun the blood ; while the block- 
ing of Its usual means of exit from the^tem nugbt 
be supposed to throw the onus of ehmination on tbe 

S landular structures of the skin. Hence has be«i 
erived the plausible theory that iodtoe-acne ia pro- 
duced by direct local stimulation of t^ sebaceous 
structures ; but, however true this may be in the 
slighter cases. Thin’s careful examination of the skin 
of a patient suffenng from a bullous la^ has shown 



8o6 lODISM 

the true pathological condition to be one of rupture 
of blood-vessels at certain localised points, with 
blocking by coagula, and escape of some of the con- 
stituents of the blood into the surrounding tissues. 
The sebaceous elements and sweat-glands were quite 
unaffected, and he believes the iodic papule, the 
so-called acne, the bulla, and the purpuric spot, 
represent different stages of vascular injury. 

Treatment. — Coryza, or any skin-eruption, 
suddenly occurring in a patient taking iodide of 
potassium, ought to be looked upon with suspicion, 
and treated by the immediate suspension of the drug. 
The slighter varieties of iodism are by no means un- 
common, and may appear after a single small dose ; 
but although ammonia has been confidently vaunted 
as a specific against iodism, experience has been 
unable to confirm this, and we should place more 
faith in encouraging prompt elimination by very 
free dilution of the remedy, which is best taken on 
an empty stomach about half an hour before meals. 
Sulphanilic acid prevents or arrests iodism (Ehrlich), 
and so also does atropine (Binz). 

Robert Farquharson. 

Sidney Phillips. 

IRIDOPLEQIA. — Paralysis of the iris. See 
Pupils. 

IRITIS. — Inflammation of the iris. See Eye, 
AND ITS Appendages, Diseases of. 

IRON-WORKERS.— Pneumoconioses. 

IRRIGATION {irrigOf I water). — A method of 
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applying^ cold water as a therapeutical agent, which 
consists in causing it to fall arop by drop, or in a 
continuous stream, on one spot. See Cold, Thera- 
peutic Use of. 

IRRITABILITY {irnto, I provoke).— In phy- 
siology this word signifies the ^wwer of responding 
to a stimulus, as exemplified by the contractility of 
muscular tissue. In medicine irritability implies an 
undue excitability of an organ or tissue, such as of 
the stomach or bladder. 

ISCHEMIA {t(rx<^i I restrain; and ahia, the 
blood). — Deficiency of blood in a part, short of 
complete cessation of the circulation ; partial 
anaemia. See Circulation, Disorders of. 

ISCHL, In the Salzkammergut, Austria.- 
A sheltered, bracing, mild, rather moist climate. 
Altitude, 1,560 feet. Thermal common saline 
baths. See Climate, Treatment of Disease by j 
and Mineral Waters. 

ISCHURIA I restrain; and o^poy^ the 

urine). — This word properly signifies the arrest of 
the secretion of urine (see Urine, Suppression of)* 
It is also applied to mere retention of urine. 

ISSUES.— Counter-irritants. 

ITCH. — A popular name for scabies. See 
Scabies. 

ITCHING— Pruritus. 
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JACKSONIAN EPILEPSY.— EpUeptiform con- 
visions characterised by a constant local onset ; a 
limited range, tending gradually to spread ; a par- 
tial or complete retention of consciousness during 
the earlier attacks, and often until the whole of one 
side is involved ; and temporary weakness of the 
affected muscles after each attack. The convul- 
sions are due to irritation of the motor area of the 
cerebral cortex. ’ 

JACTITATION (jactatio^ a tossing about of the 
body, or marked restlessness). — This is a condition 
mostly associated with certain severe febrile diseases, 
but also with some nervous affections, with severe 
pericarditis, or as a sequel of copious uterine or 
other t^morrhages. A restlessness amounting to 
jactitation imy likewise be met with in some patients, 
when suffering from severe or long-continued pain. 
It must not be confounded with certain forms of 
chorea, in which a somewhat similar tossing about 
of the body may be encountered. The absence of 
pain and of marked febrile disturbance, togedier 
with the history of the patient, will enable the Utter 
condition to be readily distinguished. 

JAPANESE RIVER-FEVER. — SVNON. : Shima 
Musbi. — An acute disease limted to the island of 
Nippon. It occurs during Mrvest, is confined to 
those engaged in handling the crops, is not infec- 
tious, and is characterised by fever, lymphadenitis, 


cutaneous eschars — followed by ulceration, a dark- 
red papular eruption, bronchitis, conjunctivitis, and 
enlargement of the spleen. The disease lasts about 
three weeks, and is generally followed by recovery 
(85 per cent. ). It is believed to be due to a form 
of acarus resembling the ‘ harvest-bug. ’ 

JAUNDICE. — Synon. : Icterus; Fr. Ictire\ 
[aunisse ; Ger. GelbsucAt. 

Definition. — Jaundice may be defined as a 
yellowness of the integuments and conjunctivie, and 
of the tissues and the secretions generally, from 
impregnation with bile-pigment. 

.diiTIOLOGY AND PATHOLOGY. —All CasCS of 
jaundice may be referred to one of two classes : — 

I. Cases in which there is obvious mechanical 
im^diment to the flow of bile into the duodenum, 
and where the bile is in consequence retained in the 
biliary passages, and thence absorbed into the blood 
( Obstructive Jaundice). 

II. Cases in which there is no obvious impedi- 
ment to the flow of bile in the larger ducts, but 
obstruction in the small intra-hepatic bile-ducts, 
associated with and dependent upon blood-disorder 
( Toxcemic Jaundice). 

Obstructive Jaundice .— there is any ob- 
struction to the flow of bile through the hepatic or 
common duct, the way in which Jaundice arises is 
sufldciently clear. The bile-ducts and the gall- 
bladder become distended with bile, which is ab- 
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sorbed into the blood mainly by the lymphatics. 
If the hepatic duct of a dog be ligatured, and the 
animal killed after two hours, the lymphatics in the 
walls of the bile-ducts are seen to be distended with 
yellow fluid , the fluid in the thoracic duct is also 
yellow, and so likewise are the intervening lymphatic 
glands In patients also who die of obstruction of 
the bile-duct, the lymphatics of the liver are often 
found to contain bile On the other hand, two 
hours after ligature of the common duct, the serum 
of blood taken from the hepatic vein contains much 
more bile-pigment than that of blood taken from 
the jugular vein, which shows that in cases of 
obstruction of the bile-duct, bile is also directly 
absorbed by the veins 

To explain those cases of jaundice in which no 
obvious obstruction exists, several hypotheses have 
been promulgated 

I Sttppresston of the Hepatic Functions — It was 
formerly supposed that the function of the liver was 
merely to separate the elements of bile which were 
already formed in the blood j and that when any- 
thing interfered with the function of the liver, the 
elements of bile accumulated in the blood, and the 
result was jaundice of the skin and other tissues 
This view has, however, no real basis } and all later 
observations show that the liver, not the blood, is 
the seat of formation of bile-pigment, and that 
jaundice by suppression, as thus defined, is an 
impossibility 

Suppression of function (‘jaundice by suppres- 
sion’) IS, however, supposed to be evidenced by 
two other classes of facts — (a) Suppression of bile- 
secretioti with the formation of pigments other than 
bile-pigments. There is no conclusive evidence of 
any such mode of causation of jaundice In certain 
conditions pigments other than bile-pigment may 
be formed, and may in certain cases pr^uce some 
discolouration, but this is totally distinct from 
jaundice In many cases of jaundice evidence of 
altered activity of liver-cells is forthcoming, e g 
diminished secretion of bile and increased formation 
of bile-pigments ; but such changes cannot be 
regarded as denoting ‘ suppression ’ of biliary func- 
tion On the contrary, in the larger number of 
such cases the most marked feature is an increased 
formation of bile-pigment— evidence, therefore, of 
increased activity rather than of suppression of 
function [b) Suppression of metabolic functiony as 
evidenced by diminished formation of urea with 
appearance of leucine and tyrosine in the unne On 
this point, hitherto greatly relied upon as denoting 
a suppression of the function of the liver, there is, 
as one of the writers (H ) has shown, an almost 
complete absence of evidence. Thus, in phos- 
phorus-poisoning the excretion of urea remains good 
up to the very last In other words, there is no 
evidence of suppression of liver-function as regards 
urea-formation, any more than there is suppression 
of bile-formation. 

It is thus exceedingly doubtful whether this 
‘suppression of function,’ apart from actual destruc- 
tion of hver-cells, plays any part in producing 
jaundice. In severe toxic conditions, such as acute 
yellow airopky of the liver ^ a very extensive destruc- 
tion of hver-cells occurs, with a corresponding loss 
of function ; but the jaundice in such cases is not 
due to the ‘ suppression of function,’ but to ante- 
cedent and concomitant changes affecting the epi- 
thelium of the smaller bile-ducts, causing increa^ 
viscidity of bile and obstruction. 


2. H<gmatogenousoriginofbile‘pigmmt{* Hoemato- 
genous Jaun&e ’) — There is no evidence whatever 
to support this mode of origin of jaundice A 
hsematogenous origin of bile-pigment sufficient in 
degree to cause jaundice does not occur ^ The 
liver-cell, not the blood, is the seat of formation of 
bile-p^ent both in health and disease. 

3 Increased secretion of bile with excessive ab- 
sorption from the intestine (‘Jaundice of Poly- 
cholia ’) — Many forms of jaundice, especially those 
produced by poisons, are marked at one stage or 
other by increased flow of bile and increased 
excretion of bile pigment consequent upon the 
increased destruction of blood they occasion. There 
is no conclusive evidence that jaundice may result 
in such cases from increased absorption of bile 
from the intestine The jaundice so often met 
with in such cases is the result of absorption of 
bile from the bile-ducts in the way presently to be 
described 

4. Deranged Innervation (‘Jaundice of Emo- 
tion *) — There is no evidence that this is a factor 
in the production of jaundice, although it is com- 
monly credited with being an important one. It 
IS, however, possible that strong mental emotion 
may cause sp 4 sm and reversed peristalsis of the 
involuntary muscular fibre of the bile-duct and in- 
testine at a time when the bile is flowing 

5 Toxic and Hcemolytic Factors — All the evidence 
goes to show that there are two important factors 
in producing those forms of jaundice unconnected 
with obvious obstruction, namely (a) increased 
destruction of blood with increased supply of haemo- 
globin to the liver, and {b) action of poisons 
These factors usually co-operate, for the most com- 
mon cause of increased destruction of blood is the 
action of poisons These two factors are not of 
equal importance The occurrence of jaundice is 
determined more by the character of the poison than 
by the amount of blood-destruction The most 
intense jaundice may be produced by poisons that 
cause but little, or only a moderate, destruction of 
blood, such as phosphorus or toluylenediamin 
Most of the severe forms of jaundice met with in 
disease — ‘icterus gravis,* ‘malignant jaundice,* 
‘ acute yellow atrophy of liver * — are of this charac- 
ter, and illustrate this point. On the other hand, 
intense destruction of blood may be attended with 
little or no jaundice : for example, the hsemo- 
globmuna induced by the experimental injection of 
water, glycenne, or arsemuretted hydrogen, par- 
oxysmal haemoglobinuria, and pernicious anaemia. 

Toxaemic jaundice is the result of absorption, 
just as simple obstructive jaundice is It is caused 
by changes in the epithelium of the smaller bile- 
ducts, and increased visadity of bile produced 
thereby The jaundice is thus in every sense 
hepatogenous. The chief of the changes referred 
to are • (a) increased formation of bile-pigment, 
with {b) increased viscidity of bile, consequent on 
catarrh of the smaller bile-ducts. The increased^ 
viscidity retards temporanly the flow of bile along 
the bile-passages, and for a time may arrest tfc^ 
flow altogether, causing complete obstruction with 
absorption of bile. The cause of this intra-hepatic 
obstruction, as has been shown by one of the wnters 
(II ), for the most notable of laundice-produdng 
poisons, namely, toluylenediamin, is a catarrh of 
the bile-ducts exten^ng from al^ve downwards 
{descending catarrh)^ pr<Muced by the excretion of 
the poison through the bile {excretory catarrh^ 
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Simple and Toxeemic Instead, then, 

of the two varieties of jaundice formerly described, 
one hepcUogifwus or oSstructivCi the otner hamaio* 
gtnous or non-obstructive, it is necessary now to 
recognise all jaundice as hepatogenous and obstructive 
— the result of absorption of bile — the cause of the 
obstruction being either simple and mechanical 
{Simple Jaundice)^ or due to increased viscidity of 
bile consequent upon action of poisons upon the 
blood, and their excretion through the liver ( Tox- 
amic Jaundice), The latter form of jaundice, 
although hepatogenous and obstructive, differs from 
the former in its origin, being primarily caused by 
the action of toxic agencies, hence the title ‘ tox- 
semic.’ This title at once emphasises the toxic 
origin of the blood-change, and the general 
toxic character of the symptoms usually found in 
association with this variety of jaundice. That is 
to say, it occurs in toxic conditions generally, in 
pyaemia, remittent fever, malaria, yellow fever, 
snake-poisoning, &c. The jaundice in all such 
cases has certain pathological characters', (i) It 
appears to be independent of any obstruction to the 
flow of bile in the larger ducts— the obstruction, 
as we have seen, being in all cases intrahepatic. 
(2) It is associated at one time or another with 
the pwresence of bile in the stools, often with an 
excessive formation of bile {polycholia), (3) The 
bile-acids may be diminish^ in quantity — this 
feature being a common one in jaundice caused by 
poisons. 

We may now proceed to enumerate the different 
causes in tabular form : — 

A, Jaundice fY*om Mechanical Obstruc- 
tion of the Bile-duct (< Obstructive Jaun- 
dice ’). 

1. Obstruction by foreign bodies within the duct — 
Gall-stones and inspissated bile ; Hydatids and Di- 
stomata ; Foreign bodies from the intestines. 

2. Obstruction by inflammatory tumefaction of 
the duodenum^ or of the lining membrane of the 
ductf with exiidation into its interior, 

3. Obstruction by stricture or obliteration of the 
duct — Congenital deficiency of the duct ; Stricture 
from perihepatitis; Closure of the orifice of the 
duct in consequence of an ulcer in the duodenum ; 
Stricture from cicatrisation of ulcers in the bile- 
ducts ; Spasmodic stricture. 

4. Obstruction by tumours closing the orifice of 
the ductf or growing in its interior, 

5. Obstruction by pressure on the duct from 
without ^ by — Tumours projecting from the liver 
itself ; Enlarged glands in the fissure of the liver ; 
Tumours of the stomach, duodenum, pancreas, 
kidney, or omentum ; Abdominal aneurysm ; 
Accumulation of faeces in the bowels ; Pregnant 
uterus ; Ovarian and uterine tumours. 

B, Jaundice due to Intra-hepatic Obstruc- 
tion of the Bile-ducts, caused by Action of 
Poisons on the Blood (< Toxeemic Jaun- 
dice ')• 

1. The poisons of various specific diseases — Yel- 
low fever ; Malarial fever ; Relapsing fever ; Typhus ; 
Enteric fever ; Scarlatina ; Icterus gravis ; Acute 
atrophy of the liver ; Pyaemia. 

2. Animal poisons — e.g. Snake-poison. 

3. Mineral poisons — e.g. Pho^horus ; Mercury ; 
Copper; Antimony; Ar^icf' Chloroform and 
Ether. 

Symptoms. — F rom what has been stated in the 
preceding section, it is obvious that jaundice is not 


a disease, but is a symptom of many different dis- 
eases. There are, however, certain phenomena 
connected with jaundice, independent of its cause, 
which deserve to be mentionea. 

1. Discolouration of Skin . — Next to the liver 
itself, the skin is the tissue of the body which be- 
comes most deeply jaundiced ; but before it becomes 
affected, a yellow tint is usually observed in the con- 
junctivae. There must be a certain concentration 
of bile-pigment to produce a yellow colour of the 
skin 5 in the slighter and more temporary cases, the 
conjunctivae only may be affected. Jaundice of 
both skin and conjunctivae is usually observed within 
twenty-four hours of closure of the duct. 

The colour of the skin varies from a pale sulphur- 
or lemon-yellow, through a citron-yellow, to a deep 
olive or bronzed hue. The tint varies according to 
the cause and its duration. In obstructive jaundice 
it is light at first, and increases in depth the longer 
the disease lasts ; although in advanced cases, as 
already stated, the colour sometimes becomes pale, 
not from the obstruction yielding, but from the 
tissue of the liver becoming destroyed and very 
little bile being secreted. In obstructive jaundice 
the depth of tint often varies from day to day, not 
from any variation in the degree of obstruction, but 
according to the amount of bile secreted by the 
liver, and the eliminative activity of the kidneys. 
It is well to remember that what is called ‘ black 
jaundice ’ may result from any cause of obstruction 
— from gall-stone as well as from cancer. In these 
cases the greenish or almost black hue is due to the 
absorbed bile-pigment being vitiated and dark, or 
to the visage being also darkened from imperfect 
aeration of the blood, the dark colour resulting 
from a mingling of the lividity with the colour of 
bile. In toxeemic jaundice the discolouration is 
usually less intense ; it is moreover of a more tem- 
porary character, rapidly disappearing if the cause 
be removed, and is generally associated with grave 
constitutional disturbances, as is set forth in the 
following sections. The colour also varies with the 
age, the natural complexion, and the amount of fat 
in the individual. It is deeper in the old, the 
wrinkled, and the dark-complexioned, than in 
young persons of fair complexion, and with plenty 
of fat. Lastly, it is important to remember that the 
colour often remains in the skin for some time after 
the cause of the jaundice has been removed, and 
that then its departure may be expedited by 
diaphoretics and warm baths. 

2, The secretions are tinged with bile-pigment, 
but some much more so than others. This is 
notably the case with the urine, by which the greater 
part of the bile-piginent is eliminated from the 
body, and which acquires a saffron-yellow, greenish- 
brown, or brownish-black hue, according to the 
amount of pigment which it contains. The urine 
usually becomes yellow before the skin, or even the 
conjunctivae ; and when the cause of the jaundice is 
transient, it may happen that the whole of the pig- 
ment is eliminated by the urine, without the skin 
becoming jaundiced. On the other hand, when 
once the skin has become yellow, it may remain 
so for some time after bile-pigment has nearly 
disappeared from the urine. 

Other secretions may contain ,bile-pigment as 
well as the urine. The cutaneous glands sometimes 
eliminate it in such quantity as to stain the linen 
yellow, but the amount discharged in this way is. 
never great. Instances have been recorded where 
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the secretion of the mammary glands has been 
tinged with bile* pigment, but they are not common. 
Still rarer instances have been noticed where the 
saliva or the tears have been tinged It is not a 
little remarkable that bile- pigment is not eliminated 
in cases of jaundice by the mucous membrane of the 
respiratory passages or of the digestive tube. This 
IS a matter of some practical importance, for, were 
It otherwise, the stools might contain bile-pigment 
even when there was complete obstruction of the 
bile-duct Still, when either of these mucous mem- 
branes IS inflamed, and throws off an albuminous 
or fibrinous exudation, the altered secretions may 
contain bile-pigment. Thus, when pneumonia co- 
exists with jaundice, there is often bile-pigment in 
the sputa, which may be distinguished by the nitric- 
acid test from the greenish or yellow colour often 
presented by pneumonic sputa owing to changes in 
the blood-pigment independent of bile. Indeed, 
in cases of jaundice bile-pigment may be detected 
in inflammatory exudations, as in the serum of a 
blister, before it appears either in the skin or even 
in the urine It is probable that those rare cases 
where the saliva has been noticed to be yellow 
admit of a similar explanation ; in many of them 
there has been mercurial salivation, a condition in 
which the saliva is not normal, but contains much 
albumen 

3 A bitter taste is not infrequently complained 
of by persons who are the subjects of jaundice It 
may denote the presence in the blood of the biliary 
acids, for taurocholic acid is intensely bitter It is 
at all events not due to bile-pigments, which are 
tasteless Moreover, it is a common symptom in 
biliary derangements where there is no jaundice 

4 Derangements of digestion, such as flatulence, 
constipation, and an altered character of the motions, 
may be due to the absence of bile from the motions 
Bile IS an antiseptic, though a very feeble one, and 
when It is absent the intestinal contents undergo 
fermentation, gases accumulate in the bowels, the 
feces become putrid, and from the absence of 
bile and the presence of fat they present a pale-drab 
or clay colour Bile is also the natural stimulant of 
the peristaltic action of the gut, and consequently, 
when the supply is cut off, the bowels are usually 
constipated , but in some cases the putrid feces act 
as an irritant and excite diarrhoea In those cases 
of jaundice where there is no obstruction of the 
common bile-duct, the motions may be but little 
altered 

When bile does not enter the bowel, the diges- 
tion of fat IS interfered with. Jaundiced patients 
dislike fat, and do not assimilate it, and the fatty 
matter m the mgesta may sometimes be detected in 
the stools Hence, whatever be the cause of ob- 
struction of the bile-duct, the nutrition of the body 
suffers the emaciation may be slow, but it is pro- 
gressive, until all the fat disappears, and then the 
weight of the body may remain stationary for many 
months. With the emaciation there is always more 
or less muscular debility. 

5. Pruritus, without any cutaneous eruption, is 
a very obstinate and distressing symptom in many 
cases of jaundice. It is usually worse at ni^ht, and, 
by preventing sleep, may wear out the patient. It 
18 chiefly observed in cases of obstructive jaundice. 
It is not due to the presence of bile-pigment in the 
blood, for in some cases it precedes the jaundice, 
and in others it comes and goes dunng the per- 
sistence of the jaundice. Moreover, in many 


cases of jaundice it is absent throughout, while it is 
not uncommon in biliary derangements where there 
IS no jaundice. 

6 Cutaneous eruptions* — Urticana, lichen, and 
boils or carbuncles are occasionally observed in con- 
nection with jaundice ; and likewise that remark- 
able affection of the skin known as xanthoma^ 
xanthelasma, or vitiligoidea. See Xanthelasma. 

7 The temperature is not altered in jaundice, 
except when this occurs as a complication of some 
acute febrile disease, or when there is inflammatory 
action in the liver itself 

8 Slowness of pulse —A common result of non- 
febrile jaundice is retardation of the heart’s action, 
and diminution of arterial tension The pulse may 
fall to 50, 40, or even 20, and sometimes it is also 
irregular This slowness of pulse is particularly 
noticeable when the patient is recumbent When 
there has been antecwent pyrexia, the pulse usually 
falls on the supervention of jaundice Slowness 
and irregularity of the pulse are chiefly observed in 
jaundice from obstruction of the bile-duct, and par- 
ticularly in those common cases known as catarrhal 
jaundice ; and accordingly they are not unfavourable 
symptoms, as might have been supposed So far 
as the writers’ experience goes, patients with this 
symptom invariably recover It has not yet been 
explained why this condition of circulation should 
be present in some cases of jaundice, and absent in 
others Some experiments of Rohng have shown 
that the salts of the biliary acids paralyse the heart, 
and retard its action, while bile-pigment has no such 
effect It has been shown by Wickham Legg and 
others that the slowing; of the heart is due to the 
action of cholalic acid on the cardiac ganglia 
Slowness of the pulse, therefore, in jaundice may 
indicate the presence in the blood of unchanged 
biliary acids ; but so far there are no observations 
to show that bile-acids are present in the urine in 
these more than in other cases of jaundice See^ 171 

9 Hcemorrhages — In many cases of toxsemic 
jaundice haemorrhages take place from the various 
mucous membranes and into the substance of the 
skin. They may also occur in cases of obstructive 
jaundice of long standing, from any cause, when 
the secreting tissue of the liver has in a great 
measure disappeared 

10 Xanthopsy or Yellow vision. — In rare cases 
of jaundice, all white objects appear yellow to the 
patient. The administration of santonin internally 
has also sometimes been followed by yellow vision, 
which has ceased as soon as the colounng-matter has 
been eliminated by the kidneys. This fact, as 
well as the observation that in several cases of 
jaundice with xanthopsy the conjunctival vessels 
have been preternaturally distended with blood, 
has led to the belief that the symptom is due to 
a tinging with bile-pigment of the humours Of the 
eye. On the other hand, the circumstances that 
the xanthopsy may intermit, without any change 
in the jaundice; that it is usually absent when 
there is intense jaundice of the cornea and other 
tissues of the eye ; and the statement that it may 
occur in typhus fever, and in certain derangements 
of vision, such as night-bUndness, when there is no 
jaundice, have led most authorities to consider it, 
as appears to have been proved in regard to the 
effects of santonin, as due to an afifection of the 
visual nervous apparatus. 

XI, Cerebral symptoms and tho Typhoid state.. 
Patients with jaundice are often irntable in theu 
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temper and hypochondriacal j and occasionally 
they are attacked with acute delirium, stupor, 
coma, convulsions, muscular tremors, subsultus, 
carphology, paralysis of the sphincters, a dry and 
brown tongue, and other indications of the typhoid 
state. These symptoms are most common in cases 
of toxsemic jaundice, but they also occur in cases of 
obstruction, usually of long standing, where all or 
the neater part of the secreting tissue of the liver 
has been destroyed. Different opinions are held as 
to their cause. After death no lesion is found of 
the brain or its membranes, and they are, therefore, 
most probably due to some alteration in the circu- 
lating blood. There is ample proof that the blood 
of the human subject may saturated with bile for 
months, or even years, without any cerebral sym- 
ptoms resulting. 

The cerebral symptoms in jaundice are often 
most severe when the jaundice is slight, and they 
may occur in diseases of the liver when there is no 
jaundice. They are best explained by the know- 
ledge which we now possess of the function per- 
formed by the liver in disintegrating albuminous 
matter into less complex substances, such as urea 
and uric acid, which are eliminated by the kidneys. 
When this function of the liver is arrested or 
seriously impaired, as in acute atrophy, metabolism 
is impaired ; leucine and tyrosine and other toxic 
substances, with which we are imperfectly acquainted, 
accumulate in the blood and tissues. 

Diagnosis. — There is rarely much difficulty in 
the diagnosis of jaundice, but it is well to remember 
that certain conditions are sometimes mistaken for 
it. Such are chlorosis, pernicious anaemia, haemo- 
globinuria, the anaemic aspect resulting from organic 
visceral disease (and particularly from contracted 
kidneys), from cancer, from exposure to malaria, 
from Addison’s disease, or from lead-poisoning ; an 
undue amount of sub-conjunctival fat, or an un- 
usually dark colour of the ordinary urinary pigment, 
or the presence in the urine of abnormal pigments, 
such as those of santonin, turmeric, rhubarb, &c. 
In every case where there is the slightest doubt, it 
will be removed by resorting to the nitric-acid test 
for bile-pigment in the urine. If this gives no 
result, the case is not one of jaundice. 

It is a more difficult matter to determine the 
cause of the jaundice, and yet this should invariably 
be the aim of the medical attendant, before forming 
a pre^nosis or proceeding to treatment. 

I. In the first place it is always well to deter- 
mine whether the jaundice be of the obstructive or 
toxaemia type. In obstructive jaundice the stools 
contain no bile- pigment, and are therefore clay- 
coloured. In toxamic jaundice the stools almost 
invariably contain bile, because the obstruction is 
rarely complete, and it is always accompanied by 
an increased destruction of blood and an increase of 
bile-pigments. The rule is not without exceptions, 
and there are several sources of fallacy. The jaundice 
usually persists for some time after the auct has 
become pervious, and thus bilious motions may 
co-exist with jaundice which has resulted from 
obstruction ; or, if the motions be thin and watery, 
they may appear to contain bile from the admixture 
of jaundiced urine ; or, not infrequently, when the 
bile-duct is quite impervious, the motions arc of a 
brownish tinge, owing to the picsence of altered 
blood, which may closely resemble dark bile. Iron, 
bismuth, and charcoal also colour the motions. A 
tiunour corresponding to the region of the gall- 


bladder will favour the view that jaundice is due to 
obstruction of the bile-duct. Lastly, jaundice which 
persists and is yet slight is most probably inde- 
pendent of obstruction, for jaundice from persistent 
obstruction speedily becomes intense. 

2. It is always important to note the mode of 
commencement of jaundice. That which appears 
suddenly in a person whose previous health has 
been good is most probably the result of obstruc- 
tion of the duct by a foreign body, or it has a toxic 
origin. The former cause will be distinguished by 
biliary colic, vomiting, and clay-coloured stools, 
the latter by some degree of fever and constitutional 
disturbance. On the other hand, jaundice coming 
on slowly, but ultimately becoming intense, with 
clay-coloured stools, points to pressure on the duct 
from without, or to a growth in its interior. 

3. A history of previous attacks of jaundice of a 
similar nature is in favour of a catarrhal origin, or 
of gall-stones. See Gall-Bladder and Bile- 
Ducts ; and Gall-Stones. 

4. Pain in severe paroxysms concurring with 
jaundice points generally to gall-stones or cancer ; 
more rarely to hydatids, or to an aneurysm of the 
hepatic artery. Cancer is distinguished from gall- 
stones by there being usually a history of failing 
health and emaciation before either the pain or the 
jaundice. 

5. Jaundice concurring with enlargement of the 
liver is most probably due to cancer or cirrhosis ; 
more rarely to pysemic abscesses, or to amyloid 
liver with large glands in the portal fissure. 

6. Jaundice concurring with ascites points to 
cancer or cirrhosis. The diagnosis of the latter will 
usually be assisted by the physiognomy, the slight- 
ness of the jaundice, the previous habits, and a his- 
tory of alcoholic dyspepsia ; while in cancer there 
are often darting pains, and the jaundice is usually 
intense. 

7. Jaundice concurring with pyrexia is either 
secondary to some acute febrile disease ; or is due 
to suppurative pylephlebitis, a suppurating hydatid 
cyst opening into a bile-duct, or inflammation of 
the bile- ducts. Temporary pyrexia may also occur 
during the passage of a gall-stone. 

8. Cerebral symptoms associated with jaundice 
suggest acute atrophy of the liver, poisoning by 
phosphorus, pneumonia, or some specific fever. 

9. Jaundice in a young person, preceded by 
symptoms of gastric catarrh, is most probably catar- 
rhal. 

Treatment. — There is no special treatment foi 
jaundice. In a considerable proportion of cases, 
however, it is impossible at once to determine the 
precise nature of the causal disease, and pending an 
exact diagnosis we are obliged to adopt some pro- 
visional treatment. In view of the possibly dan- 
gerous character of the disease, the patient should 
be confined to bed for a few days. When, after a 
few days, no serious symptoms present themselves, 
and a catarrhal condition of the larger ducts is sus- 
pected, moderate exercise may be allowed even in 
the open air. The clothing should be warm, but 
light. The food should be simple and nutritious. 
There is no need to rigidly exclude fatty and sac- 
charine matter, but no excess should be allowed, 
and pastry should be avoided. Alcoholic beverages, 
especially fermented liquors, should be withheld. 
In some cases of long-continued jaundice consider- 
able quantities of flesh are required, and are digested, 
to supply the fatty matter lost to the system by tlie 
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absence of bile in the intestine Milk is usually 
well borne, and supplies fat in an emulsified form. 
The patient should be encouraged to dnnk freely 
warm fluids or the natural alkaline waters, as those 
of Vichy, as the kidneys are the chief eliminators of 
bile Warm baths should be used, and occasionally 
the Turkish bath is of service At the commence- 
ment of an attack a dose of calomel or blue -pill 
(gr ij ) in combination with colocynth or rhubarb 
pill, followed by a saline aperient draught on the 
following morning, may be administered Mercu- 
rials should be cautiously used as long as an uncer- 
tainty as to the exact nature of the case remains, 
but the evil effects of mercury have been exaggerated, 
and It has been determined that it diminis&s, and 
not increases, the secretion of bile An alkaline 
and bitter stomachic is often of much service, espe- 
cially when the tongue is coated , 20 grains of bi- 
carbonate of potassium or sodium, with 20 minims 
each of aromatic spirit of ammonia and spirit of 
chloroform, 5 minims of tincture of nux vomica, in 
an ounce of some bitter infusion, as calumba, gen- 
tian, cascarilla, or chiretta, recently prepared, may 
be given three times a day between meals In some 
cases, when the tongue is clean, or has been cleaned 
by an alkali, acids appear to do good , 10 to 20 
minims of diluted nitio-hydrochloric acid in an 
ounce of a bitter infusion should be given half an 
hour before meals, and taraxacum may be usefully 
added — 20 grains of the extract, or a drachm of the 
succus Aperients are in many cases required, and 
in most cases useful They have the effect of les- 
sening portal congestion, and replace the natural 
purgative quality of the bile Saline aperients as a 
rule answer best A drachm of Carlsbad salt in a 
tumblerful of warm water, or half a tumblerful of 
Carlsbad water, to which some hot water has been 
added, should be taken before breakfast, and its 
efficacy is increased if it is sipped instead of being 
taken at a draught Another useful saline aperient 
IS phosphate of sodium, a drachm three times a day 
in a bitter infusion In some cases vegetable aperi- 
ents answer, when colocynth, aloes, rhubarb, or 
cascara may be given When diarrhoea is present, 
salicylate of bismuth (gr x ), or oil of turpentine 
(uix to XX ) in capsules, on an empty stomach, 
should be tried When jaundice is not due to an 
insuperable obstruction, euonymm, iridin, podo- 
phyllum resin, and other hepatic stimulants, are 
sometimes useful , and when there isgastro-duodenal 
catarrh, ipecacuanha is often of much service The 
following IS a good formula ^ Euonymm gr jss , 
iridin gr j , ipecacuanhje gr pilulse colocynthidis 
et hyoscyami gr ij ; ft pil. , one to be taken every 
or every other night For flatulence, which often 
is troublesome, carbolic acid, creosote, menthol, 
and turpentine are useful The following pill may 
be employed ^ Aloin gr. J, acidi carbolici (seu 
menthol) gr j , extracti taraxaci gr. ij ; to be taken 
night and morning Nitrate of pilocarpine is some- 
times of service in relieving the pruritus often pre- 
sent. One-sixth of a gram should be given subcu- 
taneously once or twice a day. For the same sym- 
ptom warm baths at night, followed by the use of 
a flesh-brush, are sometimes serviceable Bicar- 
bonate of sodium, with bromide of potassium or 
belladonna, sometimes affords relief The follow- 
ing lotion may also relieve the itching Diluted 
hydrocyanic acid 5]., borax 5j., water to Jvui- 
when these measures fail, and the night’s rest Is 
broken, an ornate mav be reouired. Ox irall is 
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sometimes useful in supplying the place of the 
deficient bile. The Fel Bovinum Punficatum (re- 
cently prepared) may be given m five- or ten-gram 
doses m coated pills, three times a day, two hours 
after meals Daily enemata of one to two quarts 
of water at 60° to 90® F , to be retained as long as 
possible, are extolled by German physicians, espe- 
cially m catarrhal jaundice. It cannot be too 
strongly impressed that, while using these measures, 
the physician’s aim should be to establish the exact 
nature of the jaundice, when the correct treatment 
will be more clearly indicated 

Charles Murchison. 

William Hunter 

JEJUNUM, Diseases of — See Intestines, 
Diseases of 

JIGG ER — A popular term employed to designate 
the sand-worm or sand-flea See Chigoe 

JOINTS, Diseases of — The diseases of joints 
will be considered as follows I General Con- 
siderations , II Local Diseases (i) Carti- 
lages, Diseases of, (2) Congenital Dislocation, 
(3) Immobility; (4) Inflammation, Acute, of the 
Synovial Membrane , (5) Inflammation, Chronic, 
of the same , (6) Gonorrhoeal Inflammation , 
(7) Gouty Inflammation , (8) Tubercular Inflam- 
mation , (9) Loose Cartilages m Joints, (10) Ner- 
vous Affections , ( 1 1 ) Rheumatoid or Osteo arthritis. 
Chronic, (12) Serous Effusions ; and (13) Syphilitic 
Disease 

I General Considera noNS —Diseases of the 
joints are classified according to the structure pri- 
marily or chiefly involved They may commence 
in the synovial membrane, in the bone, or in the 
cartilage Primary disease of the ligaments is rare, 
and is not clinically demonstrable. No form of 
joint-disease remains long confined to one tissue, so 
that when the disease is of some duration it will be 
found to implicate, more or less, every element of 
the joint-apparatus In this article the diseases of 
joints will first be generally discussed , and the indi- 
vidual diseases will then be considered separately 

iEnoLOGY AND PATHOLOGY —The larger arti- 
culations, those in constant use, and more especially 
the joints of the lower extremity, are the most fre- 
quently diseased Thus the knee is more often the 
seat of disease than any other joint , the hip-joint 
comes next in order, and then the ankle and 
elbow All kinds of joint-diseases are frequent in 
children and young persons The first year of life 
appears, however, to be nearly exempt from these 
affections, and during the second year they are 
comparatively rare, perhaps because movement and 
risk of injury are at that period at a minimum 
Acute arthritis, however, is occasionally witnessed 
during the first year of life — dunng even the first 
SIX months It is unconnected with syphilis or 
injury , very sudden in its appearance, and rapid in 
course , dangerous to life , and destimctive to the 
articular ends of the bones by suppurative disoiga- 
nisation The causes of joint-disease in general are 
connected either with disordered nutntion, in which 
case It usually assumes an inflammatory type ; or 
with disorder^ function. The latter may aepend 
on the former, or be unconnected with it. A^iin, 
the cause may be local in its origin or ans^rom 
some constitutional defect. Among 
causes, injury is by far the most frequent. This 
beinfir often sUnht. and not followed bv anv imm^. 
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diate consequences, the connection is frequently 
overlooked. A blow, or a bill against the edge of 
a table or down stairs, may readily bruise the 
synovial membrane in such exposed joints as the 
knee or elbow, without causing any external sign. 
A slight hsemorrhage takes place into the synovial 
cavity or the sub-synovial areolar tissue, and serous 
effusion may speedily supervene; in this manner 
a common variety of acute or traumatic serous 
synovitis is produced. But although injury is a 
most fertile cause of joint-disease, the articulations 
may sustain most severe injury without becoming 
inflamed. It is rare to find anpr serious consequences 
result from dislocation ; the joint usually perfectly 
recovering itself. Penetrating wounds of the joints 
are always serious injuries ; they often occasion 
acute synovitis, and, if septic changes occur, are 
followed inevitably by suppuration in the articula- 
tion, and danger both to the limb and life of the 
individual. Fractures often implicate the joint- 
surfaces, and prove a frequent source of stiff-joint. 
Plastic synovitis may be thus set up, causing adhe- 
sions ; or suppuration takes place ; or the callus 
formed for the repair of the fracture may interfere 
with the joint-motion. Gunshot wounds of joints 
often produce the severest form of inflammation, 
suppuration being the usual result. When joint- 
disease follows an injury, it is usually confined to one 
joint; but when joint-disease originates from con- 
stitutional causes, more than one joint is often 
affected ; or when only one, the constitutional nature 
of the cause is manifested in diseased conditions 
present elsewhere, or by traces of inflammation in 
other joints due to the same cause. The develop- 
ment of tuberculosis in the synovial membrane and 
bone is a very frequent cause of chronic joint- 
disease. 

Joint-inflammations are of common occurrence 
in all kinds of fever ; and also as sequelae of the ex- 
anthemata. The great frequency of polyarticular 
serous synovitis in acute rheumatism is well known, 
as also in purpura and haemophilia, where it is 
complicated with blood-extravasations. In pyaemia 
the joints are frequently the seat of sero-purulent 
and purulent effusions ; as they also occasionally 
are in scarlatina. Puerperal synovitis is a variety 
of the pyaemic. In typhus monarticular arthritis is 
fr^uently met with, and the hip is the joint oftenest 
aftected. Endocarditis and polyarthritis are very 
often associated tc^ether, and the endocarditis may 
precede and give nse to the joint-disorder by em- 
bolism. The fact that multiple joint-affections are 
met with both in pyaemia and in rheumatism sug- 
gests a connection, but what its nature may be is 
not clear. Although in articular rheumatism pus- 
formation is rare, we sometimes witness joint-sup- 
puration in such cases ; while pyaemia and meta- 
static abscess may originate from ulcerative endo- 
carditis. In chronic synovitis, affecting two or 
more joints, the heart should always be examined, 
for traces of endocarditis will sometimes be found. 
In the exanthemata, typhus, and diphtheria, roeta- 
stases in the shape of joint-inflammations more or 
less frequently take place. Joint-inflammation is 
of frequent occunence in dysentery. With gonor- 
rhoea a form of arthritis is associated which is called 
‘gonorrhoeal.’ Syphilis in the hter stages fre- 
quently attacks a joint, the knee by preference, 
syphilitic deposits taking place in the bone or the 
^b-synovial connective tissue, but synovial effusion 
not common. A suppurative inflammation of 


the ends of the bone is not rare in children the 
subjects of inherited syphilis. In gout the joint- 
structures are affected ; as a rule the peri-synovial 
tissue becomes inflamed owing to deposits of urates. 
Similar deposits also occur in cartilages of encrusta- 
tion. The great toe is most often affected, but the 
other tarsal, digital, and larger joints are frequently 
diseased. 

Some ill-understood form of vaso-motor or trophic 
irritation appears to occasion arthritis in locomotor 
ataxy. Effusion into the joint is preceded by pain ; 
and the knee and shoulder joints are those generally 
affected. In some cases of the disease changes 
similar to those in rheumatoid arthritis have been 
observed, and generally in the knee, shoulder, elbow, 
or hip. They occur early in the disease ; arise sud- 
denly ; are often monarticular ; and not rarely give 
rise to dislocation, especially in the shoulder. These 
characters distinguish the disease from ordinary 
rheumatoid arthritis. Severe inflammation of the 
joints of the paralysed limbs has been observed in 
cases of hemiplegia. The occurrence of joint- 
disorder, usually synovial inflammation, is frequent 
in chronic disease of the spine ; and it also occa- 
sionally happens in acute softening in the form of 
suppurative arthritis. In both cases the knee is 
most frequently affected. 

Anatomical Characters. — ^Joint-disease may 
begin as an inflammation of the synovial membrane, 
of the bone, or of the cartilage. Fibrous tissue 
having but slight tendency to inflame, it is impro- 
bable that primary disease affecting the ligaments 
can be otherwise than most exceptional ; but these 
textures very soon become secondarily affected, 
from their intimate connection with the synovial 
membrane. The synovial membrane is perhaps 
more ready to inflame than any other tissue in the 
body, and in many joints it is much exposed to in- 
jury from without, while excessive joint-movement 
alone is sometimes sufficient to excite synovitis. 
Primary disease of the bone comes next in order of 
frequency. Cartilage is least likely to take on pri- 
mary disease [see p. 251). Each of these tissues, 
however, becomes speedily affected by disease which 
has invaded or commenced in the other. 

Symptoms and Diagnosis. — The local sym- 
ptoms of joint-disease have reference to impairment 
of function and change in form) together with 
paiUf both local and sympathetic ; and certain phy- 
sical signs. 

Impaired function. — Usually this is great in pro- 
portion to the natural mobility and importance of 
the joint, and most evident in the extremities. The 
earliest symptom in hip-joint-disease is a slight limp 
or halt, while in other joints mere stiffness occurs ; 
the full range of movement is simply curtailed, 
before actual pain or swelling takes place. The 
position of maximum relaxation — namely, that in- 
termediate between flexion and extension — is com- 
monly assumed by diseased joints. Even in the 
early stages of disease, the interference with move- 
ment is often very great, amounting to a sort of vital 
ankylosis, produced by the action of the muscles, 
whose tension prevents the joint-surfaces moving 
upon each other — an effort to avert pain. This 
form of ankylosis disappears during necrosis. Mus- 
cular or vital ankylosis must be distinguished from 
the rigidity produced by structural changes. Both 
spovial effusion and peri-synovial infiltration me- 
chanically hinder free joint-movement. 

Changes in form, — Changes in form are due to 
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the alterations in shape and texture of the joint- 
structures, and to effusions within its cavity. These 
changes may be best appreciated by careful mea- 
surements, and a comparison with the opposite 
joint The practitioner is thus better able to 
diagnose the special character of the swelling, 
whether it be due to synovial effusion, and confined 
to the limits of the capsule, causing it to bulge at 
the least protected parts ; or to chronic thickening 
of the synovial membrane, recc^nised on palpation 
by Its elasticity and more general diffusion ; or to 
disease of the bone and periosteum, when the 
swelling is de^-seated and hard By accurate 
comparison a fluid collection outside the joint, 
either an abscess or a bursal tumour, may be dis- 
tinguished from intra-articular swelling. 

Patn — The character of the pain is an important 
symptom in diseases of the joints In acute syno- 
vitis it IS severe and lancinating In bone-inflam- 
mation it is a dull aching pain, with marked local 
tenderness, liable to periodic exacerbations of an 
intense kind Often the pain is of a shooting, 
starting character, wakening the sufferer from sleep 
The pain is of this character and most severe in sub- 
articular osteitis Pysemic suppuration and chronic 
synovitis are generally painless 

Physical st^ns — When one hand is laid flat upon 
a diseased joint while the other moves it, certain 
sensations or sounds are often distinguishable A 
eculiar soft crepitation, due to the presence of 
lood-clot, must not be mistaken for the rougher 
sensations which adhesions afford, the fnction- 
sounds of movable bodies within the joint, or the 
grating of exposed bone The rubbing of one 
granulatfng-surface upon another may be likened to 
that of two pieces of velvet Abnormal movements, 
such as lateral motion in a ginglymoid joint, usually 
imply extensive joint-disorder Displacement or 
partial dislocation, and alteration in form of the 
joint-surfaces, occur as the disease progresses. A 
notable increase of local heat may be felt in all 
inflamed joints When fistulous tracks exist around 
a diseased joint, they do not often, on being probed, 
afford direct evidence of the condition of the pint, 
but they generally prove the existence of articular 
suppuration, and disease of the bone. 

Complications and Sequela —The compli- 
cations which occur in joint-disease are generally 
connected ,vith long-continued suppuration Amy- 
loid degeneration of the viscera is pretty certain to 
be present when suppuration has existed for a year 
or more in young people ; less certainly in adults. 
Hectic fever, tuberculosis, or pyaemia may occur at 
any period In the absence or failure of treat- 
ment, the patient, should he survive, will suffer 
from contraction, deformity, and imperfect growth 
of the limb, together with more or less complete 
loss of function. 

Prognosis. — The prc^nosis in diseases of the 
joints will depend on many circumstances, and 
must be considered both as regards life and as regards 
function. First, with respect to hfe^ the gravity 
of joint-diseases increases with the size of the joint 
affected They are more senous in the lower than 
in the upper limb Pyaemia is comparatively rare 
in acute joint-suppurations— why, it is impossible 
to say. When pus escapes from the interior of a 
joint into the surrounding tissues, pyaemia may 
occur. A continuous high temperature, or a large 
evening increase associated with hectic, is a bad 
sign ; the exhaustion, which depends on profuse 


suppuration with its attendant hectic fever, amyloid 
degeneration, and tuberculosis, are the most fre- 
quent causes of death in joint-disease. The pro- 

f nosis as regards function is often difficult to 
etermine After an attack of simple acute or sub- 
acute serous synovitis, recovery is generally com- 
plete. Joint-function is usually absolutely lost 
after suppuration of traumatic origin, recovery 
being quite exceptional. When the suppuration is 
of a pyaemic nature and the patient survives, the 
effusion may become absorbed, and the joint-motion 
be preserved or ankylosis ensue. Chronic synovitis 
with thickening of the sub-synovial tissue, due to 
infiltration with granulation- material, can seldom 
be cured except by operation, especially after sup- 
puration has taken place If recovery should take 
place, the joint-function is lost, and deformity is 
always present Increased mobility — * flail ’ joint 
— IS a very rare sequel of joint-disease It is occa- 
sionally seen in the shoulder, and in the knee 
Treatment — The treatment of diseases of the 
joints must be directed to preserve the functions of 
the limb Of the first and greatest importance 
among remedial measures is rest^ which is best 
secured by fixation of the joint and limb in an 
appropriate apparatus This is of cardinal im- 
portance to a diseased articulation, just as motion 
IS a necessity for a healthy one. Immobilisation 
should not be continued longer than necessary , it 
will sometimes seriously damage even a previously 
healthy joint, immobilised for instance on account 
of fracture of the limb ; and a continuance of rest 
after all diseased action has subsided often exerts a 
prejudicial influence Rest, however, should be 
continued so long as swelling, pain, and increased 
temperature persist 

Position — The means adopted to secure immo- 
bility must be also utilised to obtain the best 
available position for the future function of the part, 
should ankylosis become inevitable. In the ankle 
the foot should be maintained at a nght angle , the 
hip and knee must be kept extended in the axis of 
the body ; the elbow is generally flexed to a nght 
angle, the position in which the limb is most useful. 
Splints of various forms are used, and we possess 
in plaster-of-Pans and starch ready and invaluable 
means of producing an apparatus which gives uni- 
form and equable support of a simple and very 
perfect kind 

Extension exerts a beneflcial influence, as well 
by immobilising the joint as by its power to remove 
contraction and deformity It relieves pain and 
abates the symptoms rather by keeping the joint at 
rest, and changing the surfaces of contact, than by 
any actual separation of the joint-surfaces. A much 
greater weight than a patient could tolerate would 
have to be used before any such separation could 
occur. Extension often even increases the ifltra- 
articular pressure By straightening the limb it 
removes the joint from its position of maximum 
relaxation, and puts the skin and tendons on the 
flexor aspect on the stretch, and alters the mutual 
accommc^ation of the joint-surfaces. 

As there is almost invanably an increase ot 
temperature in the affected joint, the application of 
cold^ by means of ice-bags or coils of cold-water 
tubing, IS indicated. Cold acts most bendicially in 
all acute, and many subacute inflammations. Even 
m deep-seated joints like the hip, will often 
soothe the pain and abate the symptoms, but it is 
more applicable to the superficial joints. Cold is 
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both anaesthetic and prophylactic in its action. The 
sensations of the patient in respect of the continuance 
of cold applications must be consulted. In most 
cases they are grateful. In chronic joint-affections 
when an acute attack supervenes, threatening sup- 
puration, cold should also be applied. Cold appli- 
cations may in some cases be continued for weeks 
or months with advantage. When the acute sym- 
ptoms have passed on, and it is desirable to 
encourage l)nnphatic activity and absorption, the 
cold must be discontinued, and compression, to» 
pether with friction and warmth, substituted. Cold 
IS not applicable to purely chronic cases without 
much pain or tenderness. 

In some instances of acute and subacute arthritis 
local depletion by means of leeches or scarification 
is very useful, and this may be combined with hot 
fomentations in cases where cold is not well borne. 
In chronic inflammation of the Ixine the actual 
cautery sometimes procures immediate abatement 
of the pain, and, after a time, the subsidence of 
the inflammation. The ‘ button ’ cautery may be 
used, or, still better, linear cauterisation, over the 
most sensitive points. Or an issue may be employed 
instead. 

Compression by strapping, or with a thick layer 
of cotton-wool and a tightly applied bandage over 
it, is applicable to the chronic stages of joint- 
disease. It must be discontinued if it occasion 
pain. It is better calculated to remove fluid 
effusions than the plastic material poured out into 
the peri-synovial tissue. For these cases the more 
continuous compression of a properly applied elastic 
bandage will prove more efficient ; or the strapping 
known as * Scott’s dressing. ’ 

Massage is a most valuable local means for the 
dispersion of chronic swellings of joints. It both 
removes the results of diseased action in the joint, 
and helps to restore its function. It is well suited 
to disperse serous effusions when the acute stage is 
over ; for cases of plastic synovitis it is also useful, 
but not for cases of the type known as tumor albus. 
It produces a diminution of the sensibility of the 
part, and a local increase of temperature, and the 
lymphatics are stimulated to increased activity. 
There are several modes of employing massage. 
The first is centripetal stroking with the palm of 
the hand from the periphery of the affected part 
towards the centre of the b<^y, called effieurage^ 
one hand following the other in immediate succes- 
sion. The amount of pressure varies with the 
circumstances of the case. This will readily dis- 
perse fluid effusions both of blood and serum. 
Friction-massage is another useful method, and is 
practised by pressing the palm firmly upon the sur- 
face, and then rotating it. ' This plan may be com- 
bined alternately with the last method, massage 
pto^T—pltrissage — which is done by raising up 
the soft parts vertically from the bone with botn 
hands, and compressing them, always in a centri- 
petal direction. See Massage. 

Forcible moze/nents.— Forcible movements, which 
break down adhesions, are often most useful in 
cases of stiff joint arising after protracted immo- 
bilisation, as mter fracture in the vicinity of a joint, 
or after a severe sprain. Pain will be relieved in 
this way, and mobility restored in some instances, 
in a degree quite remarkable. They are less 
applicable in cases of fibrous ankylosis. 

Constitutional treatment — Where any general 
taint exists, this must be dealt with at the same 


time. A tendency to tuberculosis must be met by 
iron, tonics, good food, and pure air. Gout, 
syphilis, or rheumatism must, when present as a 
diathesis, be appropriately treated. 

Operative treatment . — Puncture alone, or com- 
bing with antiseptic washing-out of the articula- 
tion, may often be performed with advantage, to 
evacuate the fluid in a distended joint, or to 
diagnose the presence of pus and evacuate it when 
suppuration has taken place. Sufficiently free in- 
cisions, however, and the insertion of drainage- 
tubes, are generally to be preferred in cases of 
joint-suppuration ; and with these should be com- 
bined the washing-out the joint-cavity with a three- 
or five- per-cent, solution of carbolic ucid, or other 
effective antiseptic. It has been proposed to 
substitute free incisions and drainage for excision of 
the joint, in certain chronic forms of disease, such 
as white-swelling, but excision, or arthrectomy, is 
probably in most respects preferable. Excision is 
practised for chronic joint-disease not amenable to 
other means ; it is not a substitute for amputation, 
but is intended to obviate its necessity. Sub- 
periosteal resection, where practicable, possesses 
many advantages, especially in cases of traumatic 
origin. The attachments of the muscles and 
tendons, and the cellular interspaces between them, 
are thus left undisturbed. The chances of peri- 
synovial suppuration are diminished, and the 
bleeding is reduced to a minimum. There is more 
complete bony reproduction of the joint- surfaces, 
and in young persons a new joint very similar to 
the normal is in some instances formed, while in all 
cases there is a probability of better subsequent 
function and position. The operation thus per- 
formed requires time and skill. It is scarcely 
applicable to the knee or even the hip, and is un- 
suited for cases of chronic synovial disease, where 
it is of the last importance to excise all the 
diseased granulation-material. The after-treatment 
of excisions is of great importance. Plaster-of- 
Paris bandages supply one of the most useful means 
of immobilisation, especially in those cases where 
ankylosis is sought for, as in the knee ; and the 
splint should be unchanged, if possible, for four or 
five weeks. In the elbow, shoulder, and wrist, where 
mobility is the end aimed at, passive movement 
should be commenced as soon as the condition ot 
the wound admits of it — namely, in about a week 
or ten days. Galvanism must be used at a later 
period to restore the wasted muscular apparatus. 
Arthrectomy aims at the removal of all the diseased 
tissue, yet stops short of a formal excision in which 
healthy parts may be removed. 

Amputation is only performed as a last resort. 
It is very rarely nc^ed for joint-diseases in the 
upper limb, except perhaps the wrist, when the 
hand is permanently crippled. In the lower limb, 
amputation must be performed in those cases in 
which the patient has lost all strength and healing 
power, from the drain of a long-continued dis- 
charge. It is advisable where amyloid degenera- 
tion or incipient tuberculosis exists, or in any case, 
in short, in which the power of the patient is in- 
adequate to furnish the amount of repair required 
in the expectant form of treatment, or in case of 
excision, always a more serious operation than mere 
amputation. Amputation should also be adopted 
in those cases in which the local disease, especitdly 
of the bone, is too extensive to admit of a good 
functional result after excision. In the very young 
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formal excision is undesirable, since the epiphyses 
are almost of necessity sacrificed, and the growth of 
the limb checked Resection in some joints is 
practised to avert ankylosis, or to restore the lost 
function of the joint, as in the shoulder, elbow, and 
wnst. Various congenital and other deformities 
of the joints may be removed by osteotomy of the 
bones concerned. 

I. Joints, Cartilages of, Diseases of»—See 
Cartilage, Diseases of. Bone, Diseases of; 
and following sections 

2 Joints, Congenital Dislocation of. — 
Description — This is a curious and ill-under- 
stood affection of the joints It is almost exclusively 
confined to the female sex The hip-joint is nearly 
always the one affected, and the displacement is 
generally double It has often been erroneously 
mistaken for morbus coxse, and treated accordingly 

It probably occurs in early foetal life from defec- 
tive formation of the joint-surfaces It is not dis- 
covered until the child begins to walk, which it 
generally only commences to do at a late period. 
When the hips are the joints affected, the gait is 
accompanied by a most ungainly swaying of the 
body from side to side like the waddling of a duck. 
Great improvement may be effected if the disloca- 
tion be reduced and the head of the bone kept in 
the socket by fixing the limb and pelvis with 
plaster in a suitable position 

3 Joints, Immobility of— Synon An- 
kylosis ; Fr Ankylose ; Gr Gelenkverwachsung 

"-^Etiology — T his condition may be due to 
changes in the structures of the articulation con- 
stituting a true ankylosis ; or in those surrounding 
the joint, a false ankylosis It may be fibrous and 
incomplete, or bony and complete False or 
spurious ankylosis — extra-articular — may depend 
on muscular spasm or rigidity , on cicatricial con- 
tractions , on paralytic or spasmodic affections ; or 
upon prolonged disuse of the joint It is often 
difficult, even under chloroform, to distinguish the 
presence of absolute bony ankylosis, as the fibrous 
form may be so strong and extensive as almost 
wholly to prevent movement The two varieties 
are but degrees of the same process Both may 
result from previous inflammatory changes in the 
joint, either of the nature of plastic synovitis, or 
of granulations spnnging from the bone and other 
jomt-tissues, becoming further organised Fibro- 
cartilaginous ankylosis is a common form in young 
persons In time it usually becomes convertea 
irtto true bony ankylosis 

The marked ankylosis which tonic spasm and 
ngidity of the muscles produce m the early stages 
of some joint-diseases, as in the hip-joint and knee, 
may be called vital or phystologuah It is induced 
by an effort to avert pain ; it disappears entirely 
during necrosis A joint may become stiff and 
ankylosed by long fixation on account of some in- 
jury or disease elsewhere, especially if it be retained 
in a flexed position, as the muscles of the flexor 
side actually shorten when their points of origin 
and insertion permanently approach one another. 
The same thing may also happen in the muscular 
atrophy due to paralysis; in which the cartilages 
and bones atrophy at the same time. 

Treatment. — The treatment of diseases of 
joints should, m all cases where it is possible, be 
prophylactic against the occurrence ot ankylosis. 
When this has taken place in an incomplete degree, 
an attempt to restore the function of the limb must 


be made, by breaking down the adhesions by for- 
cible or gradual extension, by passive motion, by 
massage, and by tenotomy of the tense tendons. 
Excision is indicated to restore motion in complete 
ankylosis of such joints as the wrist, the elbow, 
and the shoulder In other cases of complete 
ankylosis, especially in the lower limb, surgical 
interference should be confined to an attempt to 
rectify a faulty position either by tenotomy, exten- 
sion, forcible straightening, excision, or osteotomy 
Amputation can only be needed in extreme and 
otherwise irremediable deformity. 

4 Joints, Acute Inflammation of the 
Synovial Membrane of— Synon : Acute 
Synovitis; Fr Synovite Aigue , Ger Acute Syno^ 
vitis 

This IS one of the most common of all joint* 
affections Probably in half the total number of 
chronic joint-diseases the synovial membrane is 
first affected The synovial membrane is very 
rich in vessels and cells, and much exposed 
to injury, and to the effects of movement An 
inflammation beginning at one point soon spreads 
over the whole synovial sac 

Description — Acute synovitis is a very common 
result of injury It also occurs in rheumatism, 
gout, pyaemia, and other diseases It may be serous, 
sero-fibrmous, or purulent Serous synovitis is the 
simplest and most common variety. Even a slight 
external injury is often sufficient to produce it , a 
sprain of the joint, or excessive movement, may 
cause It, as well as the constitutional disorders 
already mentioned The knee is very often affected, 
from its exposed position, and the large area of 
the serous membrane lining it The synovial mem- 
brane becomes injected and thicken^, with effu- 
sion into the sub-synovial tissue The natural secre- 
tion IS increased in quantity, and many cells are 
shed into the joint-cavity, the capsule becoming 
swollen, tense, fluctuating, or elastic The least 
protected parts bulge, from the pressure of the 
effused fluid, and the normal contour of the joint 
IS lost It IS usually semiflexed A severe, burn- 
ing, cutting pain is experienced in it It is 
exceedingly sensitive to pressure, and painful on 
the slightest movement. There is usually consider- 
able fever When the inflammation is more intense, 
the synovitis becomes sero-fibnnous Flakes of 
lymph are mingled with the synovia, layers of 
false membrane cover the synovial membrane, 
which IS considerably thickened and dull-red in 
colour , and the constitutional disturbance is greater. 
Finally, it is but a short step from this to suppura- 
tive synovitis If the irritant cause continue its 
action, the leucocytes filling the meshes of the 
synovial membrane are shed in lai^er quantity ; 
the fluid becomes turbid and punform ; the fever 
and local symptoms increase very much in seventy ; 
the external parts become implicated in the inflam- 
mation within ; and suppuration or abscess is the 
result 

Treatment —The treatment of the first two 
stages of synovitis is directed pnmarily to check 
the progp-ess of the inflammation ; and then to 

rocure resolution, and absorption of the effused 

uid. Fortunately the jovial membrane pos- 
sesses very active absorbent powers ; and early and 
efficient treatment, conjoined with removal of the 
source of irntaUon, will generally ensure a cure, 
with complete restoration of function The chi^ 
means are cold applications ; immobilUsdon till 
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the acute stage is over ; and then compression and 
friction^ or in suitable cases counter-irritation. 
Gout, rheumatism, or other diathesis, must be ap- 
propriately treated at the same time. 

In those cases in which the inflammation has 
persisted for some time, and plastic effusion has 
taken place on the surface and in the substance of 
the synovial tissue, the joint will remain for a long 
time stiff and thickened, and its function impaired, 
after all acute symptoms have subsided ; while in 
those cases where the inflammation has continued 
long enough to invade the other joint-structures, a 
perfect cure may not be possible. 

When suppuration occurs, the joint must be dealt 
with as any other abscess-cavity. Free incisions 
must be made into it, and it should be thoroughly 
washed out with some antiseptic solution, free sub- 
sequent drainage being provided for. In the more 
favourable cases, ankylosis in a convenient position 
will be obtained. Recovery of function is very 
rare. In other cases the suppuration continues ; 
the cartilages become necrosed and detached ; the 
bone becomes exposed and carious ; and either 
excision or amputation must be performed to save 
the patient’s limb or life. 

5. Joints, Chronic Inflammation of the 
Synovial Membrane of. — Synon. : Chronic 
Synovitis. 

Chronic s)movitis may arise as the sequel of the 
acute disease ; or, as is more frequent, it may depend 
on some constitutional dyscrasia, or at least some 
continuously acting irritant, although in the first 
instance it is generally excited by an accidental 
injury. 

Varieties. — There are three chief varieties of 
this disease which are often co-existent, namely : 
pannuS' synovitis ^ granulation- synovitis, and papil- 
lomatous synovitis. 

a. Pannus-SynovUis. — In this variety a delicate 
membrane will be found, stretching from the in- 
flamed and thickened synovial margins more or less 
over the surface of the cartilage, to which it maybe 
in whole or in part adherent. This change may 
result simply from prolonged rest. 

b. Granulation-Synovitis. — The condition for- 
merly described under this name is, in the large 
majority of cases, of tubercular origin. See sec- 
tion 8. 

0 . Papillomatous Synovitis. — SvNON. ; Fim- 
briated disease of the synovial membrane ; Papil- 
loma, or Papillary Fibroma of the synovial mem- 
brane ; Gcr. Gelenkiotten. 

This is a peculiar form of joint*disease dependent 
on chronic synovitis, in which numerous p^uncu- 
lated bodies, cylindrical or fusiform, varying in size 
from a pin’s head to a large pea, project from the 
membrane, generally near the margin of the carti- 
lage, or may cover the entire surface. These bodies 
are identical in minute structure with the synovial 
fringes. Some become detached, and fall into the 
cavity of the joint There mapr be dozens or hun- 
dreds of these bodies present in one joint Occa- 
sionally they contain cartilage-cells, or osseous 
particles. The joints of the lower limb are most 
often affected. 

Treatment. — The disease is scarcely remediable 
except by arthrectomy or excision of the joint, 
which may be practised in those cases in which 
there is serious loss of function. 

6 . Joints, Gonorrhoeal Inflammation of. 

Su Gonorrhceal Arthritis, 


7. Joints, Gouty Inflammation of. — See 

Gout. 

8. Joints, Tubercular Inflammation of. — 

This is most frequent in the knee- and hip-joints. 
Almost all the cases described as tumor albus are 
cases of tubercular disease. 

Anatomical Characters. — This disease gehe- 
rally commences in the synovial membrane, which 
becomes thickened, and by degrees converted into 
a semi-gelatinous mass of granulation-tissue, yel- 
lowish-white or pink in colour. Or the disease may 
originate in osteomyelitis of the end of the bone, 
the inflammatory process being essentially chronic 
and dependent upon the presence in the tissues of 
miliary tubercle. After the disease has existed 
for some time, it is difficult to determine in what 
tissue it may have orimnated, and it is of little 
clinical importance to do so, for in any case the 
later stages of the malady present similar features. 
The cartilages are encroached upon from their 
margins and from their deep surfaces by the granu- 
lations, springing from the synovial membrane and 
the articular lamella, while active changes occur 
simultaneously in their substance, similar to those 
already described. The ligaments soften, and all 
the structures of the joint become involved. Fre- 
quently larger or smaller masses of necrosed bone 
will be found in the cancellated structure, and the 
granulations have a great tendency to suppurate. 
In the thickened synovial membrane, and also in 
the ends of the l^nes, miliary bodies, identical 
with tubercles, may very frequently be detected. 

Symptoms.— In tubercular inflammation of the 
synovial membrane the joint is uniformly swollen, 
tense, elastic, with a white glistening surface, and 
enlarged veins shining through the skin. The 
patient can usually move about until suppuration 
has taken place, as the pain is never very severe in 
the intervals of the acute attacks of inflammation 
which supervene from time to time. Enlargement 
of the lymphatic glands, or marks of strumous ulcera- 
tion elsewhere, are seldom wanting ; while sooner 
or later a large proportion of the individuals affected 
by this form of joint-disease show signs of general 
tuberculosis. Sometimes this state precedes, but 
generally it follows, the local joint-aflection. When 
the disease begins in the bone the localised tender- 
ness and deep-seated thickening, conjoined with the 
general symptoms, may reveal the nature of the 
process before the more general invasion of all the 
joint-elements. 

Treatment. — This must be mainly directed to 
improving the patient’s general condition. Any 
local treatment, short of a complete removal of the 
diseased structures, is not of the least use when the 
joint has become disorganised, as before described ; 
and some form of excision should be performed 
before the viscera become implicated. If other 
organs be involved, or the local disease be too ex- 
tensive, then amputation becomes imperative. 
When not removed, fresh foci of suppuration form ; 
the patient becomes more and more exhausted ; or 
some intercurrent disease sets in. It is rare for 
spontaneous cure to happen. 

9. Joints, Loose Cartilages in.— Synon. : 
Fr. Corps Flottants Articulaires •, Ger. Gelenk- 
mouse. 

Description. — * Loose cartilages ’ in joints may 
originate either from chronic inflammation or from 
traumatic causes. They may be single or multiple. 
The knee-joint is most frequently affected, and in it 
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the most serious symptoms are produced. These 
bodies may be fibrous, fatty, cartilaginous, or partly 
ossified. They may be produced from polypoid 
growths springing from the synovial memorane m 
certain forms of chronic synovitis, and m arthntis 
deformans*, and they are then usually of the fibrous 
or osteoid variety. Free bodies consisting of fat 
are rare, and are denved from the subsynovial fatty 
tissue, being produced in a fashion analogous to 
the appendices epiploicse of the great intestine. 

The cartilaginous and osteoid formations are the 
largest and most important varieties of these bodies ; 
hence the common term * loose cartilage * Portions 
of the joint-surface may sometimes become detached, 
as the consequence of injury, or by a process of 
^uiet necrosis They thus become loose in the 
joint. Ijc is stated, but the fact is doubtful, that 
some of these bodies may obtain nourishment from 
the surrounding synovial fluid, and that cartilage 
and even bone can be developed m them subw- 
quently to their detachment 

Symptoms and Diagnosis — The symptoms of 
loose cartilages in a joint vary very much. In some 
instances these bodies cause no inconvenience 
In others they produce repeated attacks of excru- 
ciating pain, followed by synovitis, laying the 
patient up for weeks , while in the most severe 
cases the limb may become almost useless When 
the knee is the joint affected, the patient experiences 
great msecunty in walking, the loose body from 
time to time becoming wedged between the joint- 
surfaces The joint IS thus ‘locked.* The patient 
may suddenly fall, or faint with pain j an attack of 
synovitis follows ; and with a frequent repetition of 
this process joint-disorganisation may finally result 
The prognosis as regards function is always bad. 

Treatment — The treatment of loose cartilages 
may be either palhative or radical 

The palhative method consists in applying sup- 
port to the joint, limiting its movements, and 
fixing the loose body in some synovial pouch where 
It cannot interfere with the articular surfaces 

The radical method consists in excising the body 
— an operation, with few exceptions, almost exclu- 
sively practised upon the knee-joint The body 
may be removed by a free direct incision into the 
joint, and squeezing the body through the wound 
at once. Or the indirect manner of operating may 
be adopted. This consists in subcutaneously in- 
cising the capsule of the joint with a long narrow- 
bladed knife introduced at some distance from the 
articulation ; forcing the body through this inasion 
into the cellular tissue outside ; and Sien closing the 
small external puncture in the skin Three or four 
weeks later the ‘ cartilage * may be removed by a 
superficial incision, or left undisturbed, when it 
often becomes absorbed 

In appreciating the comparative value of these 
two plans, It may be said that the former has hitherto 
proved more uniformly successful quoad extracting 
the body, but that it has been more dangerous to 
limb and life— a danger, however, which antiseptic 
precautions reduce to a minimum The indirect 
method has been attended by a considerable num- 
ber of failures in the extraction of the loose carti- 
lage, especially if it be pedunculated ; but it has 
hitherto proved a less dangerous operation. The 
extremity should be immobilised afterwards for two 
or three weeks. 

When some dozens of these bodies are present in 
a joint, many of them free, many attached, excision 


of the articulation is often the only remedy* This 
is a severe measure, and not to be lightly under- 
taken, in the joints of the lower limb at all events. 

lo. Joints, Nervous Affections of. — 
Synon. . Hystencal Joint ; Neuralgia of Joints j 
Arthralgia , Fr. Arthralgu Hystinque , Ger Ge- 
lenknetirose. 

Description — Hysterical ejections present 
symptoms simulating real joint-disease so closely 
that the most energetic therapeutic measures have 
often been resorted to, though in vain, for their 
cure. Prolonged immobilisation, blistenng, the 
actual cautery, resection, and even amputation, 
have been practised upon joints in which mere was 
not a trace of organic disease 

The existence of hystencal affections of joints is 
denied by some ; but assuredly they do occur ; and 
most often in young women, well-to-do in life, with 
disordered catamenia The same thing occurs, but 
less frequently, m young men The disease is not 
witnessed under the ^e of puberty The hip and 
knee are the joints pnncipally complained of— most 
frequently the latter An all-important feature of an 
hystencal joint is that, while the local symptoms 
may be intense, the general symptoms are either 
absent, or in no sort of proportion to the local. 

A special character of this disease is that deep 
pressure is often less painful than superficial pres- 
sure , and that the pain and tenderness are vague, 
shift from one point to another, and will disappear 
at a given spot when the patient’s attention is 
directed elsewhere There is pam on movement, 
but of an indefinite character, and not so limited oi 
localised as in real disease Nocturnal startings do 
not occur, the patient may enjoy uninterrupted 
sleep for hours. There is never a continuous rise 
of temperature, either general or local , the cor- 
relation of the symptoms is not the usual one ; the 
function of the joint is much more interfered with 
than the other features of disease present would 
appear to justify There is an exaggerated fear ol 
examination , and the facies hysterica is often well 
marked There may be thickening around the 
joint, and even marked synovial effusion into it : 
but these condiUons are passive in character, and 
generally due to the treatment employed The limt 
is wasted and consequently weak, but never to the 
same extent as in real joint-disease. Exacerbatiom 
occur at the menstrual penod. A careful inquiry 
should be made into the history and antecedents o 
the case. An examinatKm under chloroform wil 
often afford important evidence , and the patient’^ 
symptoms will be improved afterwards by the move 
ments then practised on the joint 

Neuralgic pain in the articulations may ans< 
under different circumstances It may be the referrec 
pam, unattended by local lesion, which is so fre 
quent in the knee in cases of lup-iomt disease 
Neuralgic pains m various joints are observed m th< 
prehminary or early stages of chronic myelitis, li 
the first stage of locomotor ataxy the knee may hi 
affected by severe neuralgia when the disease is loi 
down m the cord ; or the shoulders when it is at i 
higher point. Lastly, so-callcd neuralgia of a join 
may really indicate some obscure lesion, as chioni 
inflammation of the bones entering mto tiie focmatioi 
of the articulation. 

Treatment. — The methodical exercise of a 
hysterical joint is as plainly indicated as rest is im 
perative in a case of organic disease. The bowel 
should be regulated, as also the menstrual flou 
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Asafetida, iron, and quinine are mo$t imjportant 
remedies ; and healthy mental and moral influenced 
are valuable adjuncts. *Get up and walk’ is a 
good prescription in many such cases. Very careful 
and repeated examination should always be made, 
to exclude any possible fmrm of chronic inflamma* 
tion, before pronouncing a joint to be hwterical. 
It must not be forgotten, however, that after slight 
injuries which produce some inflammatory symptoms, 
those of hysterical joint may supervene, and persist 
long after all traces of organic disease have dis* 
appeared. 

The treatment of neuralgia connected with a 
joint will necessarily vary with its cause. See 
Neuralgia. 

II. Joints, Chronic Rheumatoid Arthritis 
of.— Synon. : Osteo-arthritis ; Fr. Arthrite avec 
Usure des Cartilages ; Arthrite Siche ; Ger. Alters- 
abschleifung, 

Etiology and Pathology.— The number of 
names that have been applied to this disease betrays 
the obscurity enveloping its patholc^. In nature 
it is, however, essentially a senile degeneration, ac- 
companied 'by chronic inflammation ; and is, in part, 
perhaps, the result of wear and tear of the joint It 
IS most common in hard-working people, exposed 
to the influence of wet and cold, and in the aged. 
One or many joints may be affected ; generally the 
fingers, the toes, the hip, and the knee. It may 
be set up by injury, such as a sprain, dislocation, or 
fracture ; or it may arise without known cause. It 
is difiicult to say which of the tissues is primarily at 
fault, but sooner or later all become involved. The 
synovial membrane inflames ; papillary outgrowths 
form upon it j the cartilj^e swells ; and the ends of 
the bones enlarge. After a time the quantity of 
jovial fluid diminishes; the joint-friction increases; 
the cartilt^es are rubbed away at the surfaces of 
contact ; and finally the bone itself, which becomes 
denser by interstitial deposit, disappears. The sur- 
fiice is ebumated, and marked with striae produced 
by friction ; while deposits of new bone, which may 
often be felt externally, form around the margins of 
the joints, so that the area of its surfaces becomes 
greatly increased. 

Symptoms. — The symptoms of chronic rheumatoid 
arthritis chiefly consist in constant pain, of a dull 
aching character, and worse at night. Motion 
becomes more and more difficult and painful as the 
disease advances ; but ankylosis never occurs. 
Rough crepitus is felt both by the patient and the 
surgeon wnen the joint is moved. See Rheuma- 
toid Arthritis. 

Treatment. — The treatment of osteo-arthritis 
can only be palliative. It consists in the use of 
warm douches and other warm applications, and 
the administration of iodide of potassium internally. 
The disease is incurable. 

Charoot*8 Disease.— This is a peculiar form 
of osteo-arthritis, affecting usually the larger joints, 
such as the knee, hip, and shoulder, and occurring 
in connection with taoes dorsalis and syringomyelia. 

In many instances the changes in the joint are 
similar to those in osteo-arthntis, while in others 
there is much more rapid and extensive destruction 
of bone. Besides the destructive changes which 
occur in the joint, there is often abundant prolifera- 
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tion and ossification of the cartilage-margins, so 
that new irregularly formed masses of bone are 
found, it may be to as great or even a greater extent 
than in osteo-arthritis. 

Symptoms. — The malady occurs as a ,rule some- 
what early in the progress of a case of tabes. The 
onset is rapid, the synovial effusion greater than in 
osteo-arthritis, and the wasting and wearing away 
of the cartilage and bones much quicker. 

The swelling generally occurs in the affected 
articulation quite suddenly and without pain ; there 
is usually no pyrexia or local evidence of inflam- 
mation, but the joint may be red and oedematous. 
Most commonly the knee is affected. The general 
symptoms of inco-ordination may be strongly 
marked or altogether absent. It is well to carefully 
look for them in all cases of extensive chronic en- 
largement of a joint in the adult. See Tabes 
Dorsalis. 

Treatment. — The treatment consists in giving 
the affected joint rest, and in the employment of 
suitable remedies to control the progress of the 
nervous trouble. The prognosis in most cases is 
very unhopeful. 

12. Joints, Serous Effusion Into.— Synon. : 
Hydrops Articuli'y Hydarthrosis \ Yx, Hydarthrose\ 
Ger. Gelenkwassersuekt, 

This is a form of chronic serous synovitis, in 
which there are no obvious inflammatory symptoms. 
The joint sometimes becomes greatly distended ; 
the ligaments are stretched ; and in consequence 
there is a sensation of tension and feebleness in the 
articulation. The knee and elbow are most fre- 
quently attacked ; and the disease is often associated 
with a gouty or rheumatic diathesis, or with 
rheumatoid arthritis. It is very difficult to cure. 
The joint may be punctured and the fluid drawn 
off ; or, still better, it may be injected and 
thoroughly washed out with iodine (equal parts of 
the tincture and water), or with a carbolic acid (2J 
to 5 per cent.) solution. Relapses, however, are 
common. 

13. Joints, Syphilitic Disease of.— This 
disease may originate in children, in the form of a 
suppurative osteitis at the junction ot the epiphysis 
and diaphysis. Other signs of congenital syphilis 
will help to establish the diagnosis. The disease 
runs a rapid course, and the joint is frequently 
destroyed. In the adult a chronic plastic synovitis, 
due to gummatous infiltration of the peri-synovial 
tissue, or of the bone and periosteum, is the more 
common form. There is very little fluid effusion 
within the joint, but considerable impairment ot 
mobility is produced by the thickening outside it. 
The progress of the disease is slow and painless, 
except at night or on motion. The history of the 
case ; the presence of traces of syphilis elsewhere ; 
and the effects of treatment, will help in establish- 
ing the diagnosis. The internal use of mercury and 
iodide of potassium, combined with local pressure 
by means of strapping with mercurial plaster, 
speedily effects a marked improvement and cnre. 

William Mac Cormac. 

JUGULAR VEINS. Set PHYSICAL Examina- 
tion ; Thoracic Aneurysm ; Mediastinum, 
Diseases of, &c. 
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KALA-AZAR (Sans. Kala^ black or deadly ; 
Assamese (?) Azar, sickness) — Kala-Azar, or the 
black disease of the Garo Hills, is epidemic in 
Assam and in the country between the Brahmaputra 
and the Garo Hills. It takes the form of a chronic 
and relapsing infective fever, causing profound and 
progressive anaemia, wasting, and dropsy It usually 
affects several members of the same household, and 
has a high mortality. 

Symptoms. — Ross divides the various manifesta- 
tions of the disease into three stages, viz : (i)that 
of recurrent attacks of high fever with rapid en- 
largement of the liver and spleen ; (2) that of great 
enlargement of these organs with constant low fever ; 
and (3) that of ‘ cachexia * 

I. The early stages cannot be distinguished from 
ordinary malaria. The fever may be first remittent, 
and afterwards intermittent Rigors are frequent 
or absent In many cases the fever may cease for 
long intervals, and then be followed by relapses , in 
others, the preliminary febrile attacks are followed 
by slight continuous fever, with occasional exacer- 
bations. The subsequent course of the affection 
usually follows one of two distinct types * one accom- 
panied by general wasting with enlargement of the 
spleen and liver, and the other by the same sym- 
ptoms together with dropsy of the legs and aMo- 
men ; the latter is the rarer variety Anaemia and 
emaciation set in early, the feet become oedematous, 
and th& skin assumes a leaden hue 

2 During the second stage the enlargement and 
tenderness of the liver and spleen persist, with con- 
stant low fever, relieved by occasional exacerba- 
tions The diurnal temperature-curve remains con- 
stant, and the amplitude is not great The anaemia 
remains well-marked , emaciation is not always ex- 
treme Ascites is nearly always present, and some- 
times dropsy of the feet and face Epistaxis is 
common Towards the end of this sta^e, if the 
patient survive, the continued enlargement of the 
organs ceases, tenderness disappears, and the fever 
declines 

3 The commencement of this stage marks the 
point after which recovery is impossible The fever 
may become changed into a subnormal temperature. 

, The ascites increases, though the dropsy of the feet 
lessens The anasmia is not very extreme Inter- 
current affections of the lungs or bowels may end 
the case, or death may result from asthenia 

Duration. — According to Rogers the usual dura- 
tion is from four to nine months, the extremes being 
two months to three years. Ross puts the first 
stage at one to two months only, and the beginning 
of the third stage at nine months or a year from the 
commencement of the illness. 

Morbid Anatomy.— There is great wastmg of 
the extremities, with ascites and sometimes dropsy 
of the feet and legs The sktn is dark. The chief 
changes are found in the liver ^ which may be twice 
Its normal size, harder than usual, and showing an 
excess of interlobular tissue. The spleen is also en- 
larged, averaging a^lbs. (21 cases, Rogers) The 
supra-renal capsules are normal. The yellow iHar^ 
row is converted into red, is softer than usUal, and 
free from the normal small spicuhe of bone. The 
heart is in a state of granular and fatty degene^ 


ration. The small intestine is thinned and pig- 
mented 

Etiology and Pathology. — There has been 
much controversy concerning the causation and 
nature of this disease, but only two views need be 
mentioned here The first is that the disease is a 
form of ankylostomiasis, the other that it is a mani- 
festation of malarial disease There is no doubt 
that the large proportion of patients affected by 
this disease also suffer from ankylostomiasis \ but 
that this is the causative condition is rendered ex- 
tremely improbable by the facts that 67 per cent. ol 
the presumably healthy inhabitants in affected dis- 
tricts suffer from ankylostomiasis , that fever is un- 
common in the latter disease , that the death-rate is 
much lower , and that the anaemia differs in the two 
diseases In kala-azar the sp gr of the blood is 
but little reduced, there is generally leucopenia (see 
p 1 56), and the colour-index of the red corpuscles is 
about normal 

The malarial theory of the disease is maintained 
by Rogers, who believes it to be an exceptionally 
virulent form, and by Ross, who regards it as ordi- 
nary malaria The disease certainly occurs in 
malarious distncts, and the symptoms and pigmenta- 
tion are identical with those of malarial fever but, 
on the other hand, the death-rate is high , the sym- 
ptoms are less constant , the disease is probably 
communicable from the sick to the healthy, anc 
quinine is powerless in its treatment The disease 
IS endemic in places where the inhabitants suffei 
laigely from both ankylostomiasis and malaria, anc 
It IS (^ssible that in kala-azar there is some addi 
tional source of infection not yet discovered 

Communicability — Kala-azar spreads alon^ 
the lines of traffic. People living in a house ir 
which other cases are present, or visiting fhend: 
sick of the disease, are especially liable to contraci 
the disorder, but only if they reside for some time 
with infected persons Ross holds that the disease 
is only communicable by the mosquito as m ordinary 
malaria 

Treatment — In consequence of the large num 
ber of cases in which ankylostomiasis exists the de 
jecta of all patients in localities where ankylostomati 
are present should be examined for the ova of these 
worms as a routine duty (see Entozoa). If the 
parasites of malana are present givequinme m large 
doses, but when they have disappeared, only smal 
doses, the patient now requiring tonics, and nourish 
in^ food, especially milk These small doses 0 
qmmne should be given for weeks or montl^ con 
tinuously after an attack of malarial fever. 

If the spleen is much enlarged the continued us 
of ^inine and sulphate of sodium is indicated. 

Preventive Measures — Bearing in mind that th 
disease is probably a communicable one, Rogex 
recommended ; (1) that all newly imported coolie 
should be placed in fresh huts, and not allowed t 
enter old infected ones. (2) In slightly mfecte 
huts all infected persons, together with 'their house 
holds, should be moved out into separates^egatior 
lines, and the huts which they had in^lnt^^oul 
be burnt and not rebuilt. (3) In badly infecte 
lines all the healthy people sh^ld be moved o\ 
dunng the dry cold weather, when infection is at 
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minimumi and placed in new lines, while the in- 
fected persons and their households should be 
segregated, and the infected lines abandoned. 

As far as tea-gardens are concerned, this practice 
has been attends with success. Thus in a certain 
tea-garden in which 200 coolies were lost in the 
course of four years from the disease, new huts, a 
quarter of a mile from the old ones, were built, the 
old ones burnt down, and the coolies moved into 
the new ones. The epidemic ceased. In another 
case all the new coolies were placed in new huts and 
no new case occurred, whereas cases arose among 
the old coolies in the old lines. 

Andrew Duncan. 

KAPOSI’S DISEASE.— Xerodermia Pig- 
mentosa. 

KATATONIA (Kard, down ; t 6 i/os, tension). — 
Sof Insanity (Mental Stupor). 

KELOID. — Sgg Cheloid. 

KERATINISATION.— The name applied by 

Unna to the process by which pigmentation occurs 
in xerodermia and ichthyosis, believed by him to 
consist of a partial loss of water and oxygen, and a 
consequent relative increase of sulphur. 

KERATITIS {K 4 pasy a horn, the cornea). — In- 
flammation of the cornea. Ses Eye, and its 
Appendages, Diseases of. 

KERATODERMIA.— Tylosis. 

KERATO-HYALIN. — The substance, the exact 
nature of which is unknown, deposited in the cells 
of the deep Malpighian layer of the skin as they 
become changed into horny cells. See Keratosis. 

KERATOSIS. — The process by which the soft 
cells of the Malpighian layer of the epidermis are 
converted into homy cells, a process accompanied 
by the deposition of kerato-hyalin in their interior. 

KERION [Kuplovy a honeycomb). — Synon. ; 
Tinea Kerion ; Kerion Celsi . — A term applied to a 
pustular folliculitis of a scalp affected with ring- 
worm. The inflamed area occurs in the form of 
one or several blotches of a deep red colour, promi- 
nent, and dotted over with yellow spots— the aper- 
tures of the empty hair-follicles, which exude a 
copious muco-purulent fluid. The yellow spots are 
converted into tumid hollows of distended follicles 
by the swelling of the inflamed skin around them. 
Another feature of the disease is the actual destruc- 
tion of the hair-follicles, and the subsequent baldness 
of the affected part. The production of an ‘ arti- 
ficial kerion’ by the application of croton oil to 
the scalp is one of the methods of treatment of 
tinea tonsurans. See Tinea Trichophytina. 

John Harold. 

KERNIQ’S SIGN. — A temporary rigidity occur- 
ring in the flexors of the knee which can be induced 
in all cases of sfunal meningitis by flexing the thigh 
to a r^ht angle. In this position the leg cannot 
be fully extended upon the thigh. 

KIDNEY, Diseases of the.— The diseases of 
the kidney will be considered in the following 
order : — 

Abscess, m 821. 

Amyloid Disease, p. 821. 

Anomalies, p. 822. 
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Atrophy, p. 823. 

Consecutive Inflammation, p. 823. 

Cystic Disease, p. 827. 

Embolism, p. 828. 

Fatty Disease, p. 829. 

Granular Kidney, p. 829. 

Haemorrhage, p. 831. 

Hydatid Disease of, p. 831. 

Hyperaemia, p. 832. 

Hypertrophy, p. 833. 

Inflammation of, p. 833. 

Inflammation of Pelvis of, p. 834. 

Malformations, p. 822. 

Malpositions, p. 835. 

Morbid Growths, p. 836. 

Parasites, p. 838. 

Syphilis of, p. 838. 

Thrombosis of, p. 838. 

Tuberculosis of, p. 838. 

The following is a list of articles on cognate 
subjects which appear in their alphabetical position 
in other parts of the Dictionary : — Actinomycosis ; 
Albuminuria ; Albumosuria ; Bright’s Dis- 
ease; Concretions; Chyluria; Diabetes 
Mellitus; Diuretics; Dropsy; H^ematuria; 
HiEMOGLOBINURIA ; DiTHONTRIPTICS ; NEPH- 
RALGIA ; Oxalic-Acid Diathesis ; Pain in 
Visceral Disease ; Perinephritis ; Phospha- 
turia; Polyuria; Renal Calculus ; Uremia; 
Urinary Deposits ; Urine, Morbid Conditions 
of. 

General Considerations.— The effects pro- 
duced by renal disease may generally be classified 
under three heads : (i) the local effects produced in 
the kidney itself ; (2) the changes produced in the 
composition of the urine ; and (3) certain remote 
effects produced on the body at large. 

1. The local effects^ such as the production of a 
tumour or the development of cysts, or the presence 
of one or more of the varieties of renal pain, will be 
discussed under the headings of the individual 
diseases. 

2. Changes in the Urine. — The urinary changes 
produced by renal diseases will be discussed in the 
article Urine, Morbid Conditions of. 

3. Effects produced by Renal Disease on the Body 
generally,— These, may be classified as follows: 
(l) Nutritional. — The nutrition of the body gene- 
rally suffers in renal disease, partly owing to the in- 
terference with digestion and absorption, but appa- 
rently also indirectly owing to an action of the renal 
tissue on the metabolism of the body generally, 
inasmuch as the experimental removal of a large 
amount of the renal tissue is followed by a con- 
dition of extreme wasting accompanied by the 
excretion of a copious urine containing an increased 
quantity of urea. In renal disease wasting is often 
a prominent feature, quite out of proportion to any 
gastric disturbance, nausea, vomiting, or diarrhcea 
produced by the malady. In granular kidney and 
other destructive diseases of the renal substance 
wasting is a prominent feature. Further the tem- 
perature of the body is often subnormal in renal 
disease. 

(2) Resisting power. resbtance of the tissues 
to n^robic infection in renal disease is undoubtedly 
diminished, and this is one of the reasons why such 
patients are $0 liable to secondary inflammations. 
The most common secondary infections in renal 
diseases are pericarditis, pleurisy, peritonitis, and 
pneumonia. 
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(3) Dropsy, — Dropsy is a prominent feature in 
some forms of renal disease, but is not present m all, 
being more especially characteristic of Bight’s 
disease in its acute form and in one form of chronic 
Bnght’s disease, the so-called large white kidney. 
It is less frequently seen in the granular kidney, the 
contracted white kidney, and cystic kidney. Pa- 
tients with renal disease may suffer not only from 
renal dropsy but also from cardiac dropsy owing to 
the development of secondary cardiac comphca- 
tions Dropsy in renal disease is invariably accom- 
panied by a diminution in the quantity of unne 
excreted , but this is not its cause, as is shown by the 
fact that complete suppression may occur m a num- 
ber of renal diseases without the development of 
dropsy. Therefore it is quite possible that, even in 
acute Bright’s disease and chronic Bright’s disease 
where dropsy is such a prominent feature, this 
symptom does not owe its origin to the mere diminu- 
tion in the quantity of urine excreted It is more 
probable that the scanty excretion of unne is the 
result of the dropsy than its cause Renal dropsy 
is characterised by involving the subcutaneous 
tissues, especially the scrotum, the sacrum, and the 
subcutaneous tissues of the face Where it is large 
in amount there is also dropsy in the serous cavities 
and even the solid organs, more especially the 
lungs and the brain The dropsical fluid m renal 
disease contains only a small amount of proteid 
matter, often not more than i per cent., but large 
quantities of nitrogenous extractives, especially 
urea 

(4) CardtO'Vascular lesions — In many renal 
diseases the heart, especially the left ventricle, 
undergoes hypertrophy, and the artenes, not only 
of the kidney but of the body generally, are thickened 
by changes in all their coats The sub-endothelial 
coat presents the most characteristic changes, owing 
to a very great increase in the amount of elastic 
tissue and the development of loose fibrous tissue 
between the elastic laminae It is not unusual for 
the inner coat to equal in thickness the middle and 
the outer The thickening of the inner coat is not 
uniform, and frequently involves only one portion 
of the circumference of a vessel The larger arteries 
have their adventitia increased in amount, and the 
medium -sized arteries, in addition to presenting the 
changes descnbed above, may have a well-marked 
increase in their muscular coat. The changes in 
the inner coat are often most marked in the vessels 
«of the kidney itself, but considerable variations are 
found in the degree ot the degeneration in the renal 
vessels and in those of the body generally These 
arterial lesions are limited to cases of chronic renal 
disease, and are best marked in chronic Bnght’s 
disease and in the granular kidney 

The degree of development of cardiac hypertrophy 
and of the arterial lesions is not entirely dependent 
on the diminution in size of the kidney, as extreme 
forms of contracted white kidney and even of the 
granular kidney are seen where the cardiac hyper- 
trophy IS small in amount and the artenal lesions 
less developed than in other cases where the renal 
lesion is less marked 

Speaking generally the arterial lesions are such 
as may be correlated with the high pressure. Some 
pathologists have thought that the artenal lesions 
are pnmary and that the cardiac hypertrophy is in- 
duce secondarily to them, others that the cardiac 
hypertrophy is pnmary and that the arterial lesions 
are such as would be produced as a result of the 


increased arterial pressure. Arterial lesions may 
often be detected on ophthalmoscopic examination 
by the undue rigidity and thickness of the retinal 
artenes. These artenal lesions are not seen usually 
in such destructive diseases as cystic kidney and 
hydronephrosis, notwithstanding that the quantity 
of renal tissue is greatly dimimshed. This affords 
a further reason for thinking that their production 
IS not entirely dependent on mere destruction of 
renal tissue 

(5) Uraemia is the name given to the toxic state 
liable to supervene in almost all forms of destructive 
renal disease, and is considered elsewhere. See 
Uraemia. 

KIDNEY, Abscess of — Suppuration in the 
substance of the kidney may exist in the form of a 
number of diffused abscesses of small size, or as a 
single abscess of larger size The former condition 
is most usually seen in so-called ‘ surgical * kidney 
{see Kidney, Consecutive Inflammation of), the 
latter as the result of infective embolism. Infec- 
tive embolism may, however, give rise to multiple 
abscesses of small size as m malignant endocarditis. 
Where a single abscess is present without known 
cause, It is generally the result of infection from 
some other part of the body An abscess in the 
kidney may either rupture into the pelvis and so be 
spontaneously evacuated, or it may perforate the 
capsule and form a perinephric abscess See Peri- 
nephritis 

Renal abscess may be suspected and diagnosed if, 
some days after the occurrence of a rigor and renal 
pain, a considerable quantity of pus suddenly ap- 
pears in the urine Cases of single abscess of the 
kidney which rupture into the renal pelvis fre- 
quently recover completely Where the abscesses 
are multiple the prognosis is more senous owing to 
the underlying condition 

KIDNEY, Amyloid Disease of — ^Etiology 
AND Morbid Anatomy —See Amyloid Disease. 

Symptoms — The onset of the disease is gradual, 
and frequently the first manifestation of the disorder 
is the passage of an increased quantity of urine. 
The unne is of low specific gravity, and it is stated 
that at the actual onset of the disease it is free from 
albumen. Soon, however, albumen is present in 
variable amount, but usually where the quantity o! 
urine is greatly increased the percentage amount ot 
albumen is small, although greater than that seen 
in the granular kidney One hundred ounces of 
urine may be secreted in the twenty-four hours, and 
cases have been described where two hundred 
ounces have been passed In such cases the 
quantity of urea secreted in the twenty-four hours 
IS not markedly diminished ; the unne contains but 
few casts, and these are usually hyaline. In another 
form of the disease the clinical picture is qmte 
different; dropsy is a marked feature, often re- 
sembling in Its distribution the cardiac form of 
dropsy more closely than that seen m Bnght’s 
disease Cases of amyloid disease, however, may 
be seen where the general subcutaneous dropsy is 
marked in amount and very similar in distnbution 
to that of Bright’s disease. In such cases the 
quantity of unne is diminished, and, althou^ its 
specific gravity may still remain low and its colour 
pale, such unne may contain large quantities of 
albumen. All gradations are seen between cases 
where a copious urine containing but a trace of 
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albumen is secreted and those in which the amount 
of urine is small but loaded with albumen. In the 
latter form of the disease granular and hyaline 
casts are more abundant, and in some instances 
casts mving the amyloid reaction with iodine have 
bwn detected. The duration of both forms of the 
disease is uncertain, as it is so largely dependent 
on the course of the original malady producing it, 
but the latter variety may last for as long as two 
years, and the more chronic for six. The other 
symptoms produced may be lai^ely masked by those 
dep^dent on the original malady, but anaemia and 
wasting are usually marked features, and uraemia is 
by no means uncommon as a fatal complication. 
The fatal issue is more dependent on the original 
disease than on the amyloid degeneration of the 
kidne3rs produced by it. In some instances changes 
in the fundus oculi similar to those seen in chronic 
Bright’s disease occur. 

Diagnosis. — The condition often resembles one 
of the various forms of Bright’s disease. The exist- 
ence eithCT of polyuria with slight albuminuria, or of 
scMty urine with marked albuminuria and dropsy, 
vdthout any signs of cardiac enlargement or arterial 
thickening or degeneration, is most suggestive of 
amyloid disease, especially if the spleen and the liver 
be enlarged. In cases of pyelitis the existence of 
marked dbuminuria out of proportion to the amount 
of pus in the urine is very suggestive of the exist- 
ence of this complication. It is important to 
recc^ise the presence of amyloid degeneration in 
cases of pyelitis, as the existence of this renal com- 
plication may materially influence the prognosis and 
the results of any operative interference for the 
relief of the pyelitis. It is not uncommon for fatal 
uraemia to occur as a result of surgical exploration 
when the kidneys are affected with amyloid disease 
as a complication of pyelitis. 

The prognosis depends very largely on that of 
the disease causing this complication. In some 
instances the successful treatment of the underlying 
malady is followed by the disappearance of the 
amyloid disease, and in nearly every case by its 
arrest. 

Treatment. — The treatment is similar in most 
respects to that of Bright’s disease, except that, 
unless complications such as uraemia or dropsy 
are present, the disease requires a more li^ral diet 
than that ordered in Bright’s disease, as it is 
essential, owing to the existence of a debilitating 
malady such as suppuration or bone-disease, that a 
nourishing diet should be given. Further, the 
amyloid disease, unless very far advanced, is not 
one which greatly interferes with the excretory 
powers of the kidney, and there is not therefore the 
reason for diminishing the nitrogenous ingesta as is 
so often necessary in other renal diseases. See 
Amyloid Disease. 

KIDNEY, Anomalies of. — Kidneys may pre- 
sent three kinds of anomaly : in numl^r, in form, 
or in position, although two or more of these are 
frequently combined. See Kidneys, Malpositions 
of. 

Anomalies in Number , — Both kidneys may be 
absent during foetal life, but as this ccmdition is 
incompatible with the maintenance of life, it is only 
of developmental interest. One or more super- 
numerary kidneys may be present, but this anomaly 
is very rare. One Iridney only may be present 
^This may depend on the fusion of two originally 


distinct organs, or on the absence or atrophy of the 
second, if one organ is congenitally aosent, no 
traces of the renal vessels or of the ureter are found 
on that side ; but if it has undergone atrophy during 
foetal or early extra-uterine life, a remnant of vary- 
ing size is always present. In the congenital cases 
the atrophied kidney is frequently found to have 
been developed in an anomalous manner, so that the 
glomeruli or the convoluted tubules may be absent. 
When the atrophy has resulted from pathological 
changes occurring after birth, the renal artery may 
be found occluded or the ureter obstructed ; and the 
atrophied kidney will contain remains of altered 
convoluted tubules and glomeruli, together with a 
large amount of fibrous tissue. Where the atrophy 
is of congenital origin, the single kidney that is 
present is often considerably above the weight of 
two normal kidneys. In some cases these single 
kidneys may weigh as much as a pound. The pre- 
sence of a single large kidney is of no great clinical 
importance, except that it materially increases the 
gravity of certain renal diseases such as calculus ; 
such kidneys are, moreover, not uncommonly 
affected by Bright’s disease. In some instances the 
existence of a single large normal kidney in a patient 
complaining of abdominal symptoms has been 
erroneously diagnosed as a renal tumour. 

A single kidney resulting from the fusion of two 
primary separate organs will be considered under 
anomalies in form. 

Anomalies of the renal vessels, especially of the 
arteries, are very common, and are of some import- 
ance to the surgeon. They may lead to the pro- 
duction of hydronephrosis, by causing obstruction to 
the ureter. Anomalies of the ureter may also lead 
to the production of hydronephrosis. See HYDRO- 
NEPHROSIS. 

Anomalies in Form . — The commonest malforma- 
tion of the kidney is for the lobulation^ which is 
so characteristic of the foetal kidney, to be more 
marked in the adult than usual. In cases in which 
the lobulation is extremely well marked the organ 
is often malformed in other ways, so as to be con- 
siderably longer than normal. It is not uncom- 
mon for one extremity of the kidney, especially the 
lower, to show marked lobulation, and in some 
instances a portibn of the lower extremity may be 
partially seikrated from the remaining kidney sub- 
stance. The horseshoe kidney is also not uncom- 
monly met with. In this condition the two kidneys 
are united by a bridge of renal tissue, usually joining 
their two lower extremities. The kidney generally 
is ill-shapen, and lobulation is well marked. In 
cases of horse-shoe kidney the arrangement of 
vessels is anomalous, a number of arteries entering 
the concave margin of the kidney and also the 
anterior surface. The ureters usually pass down 
over the front of the’kidney. In some instances the 
horse-shoe kidney is really spurious, the Iwnd of 
union being composed of fibrous tissue. 

Other instances of malformation of the kidney 
are afforded by the union of the two kidneys end to 
end, producing the so-called * sigmoid kidney.’ In 
very rare instances the two kidneys are fused by 
their surfaces, forming what has been called the 
‘disc-shaped kidney.’ In both these rare malfor- 
mations the two ureters are found on one side of 
the body, but they are distinguished'firom the con- 
dition of double ureter by the fact that one crosses 
to the opposite side, and they both open in the 
normal positions in the bladder. 
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Malformations of the ureter and renal pelvis are 
not uncommon. A double ureter may sometimes 
exist, but more often an apparently double ureter is 
really|the result of the non«union of two of the cahces. 
The pelvis of the kidney may be uncommonly large 
and join a normal or unnaturally small ureter 
Cases are sometimes seen m which the ureters and 
the pelvis of the kidney are dilated and the kidney- 
substance Itself malformed, the appearances being 
such as to resemble those of hydronephrosis. Some 
such instances are dependent on congenital obstruc- 
tions in the lower part of the unnary tract and even 
on phimosis, but instances occur where no cause for 
the dilatation of the pelvis and ureters can be found. 

Malformations are of no great clinical importance 
except in so far that certain of them predispose to 
disease, e g anomalies of the pelvis and ureters to 
hydronephrosis, and dilatation of the ureter to 
pyelo-nephritis. The presence of such anomalies 
as a horse-shoe kidney or single fused kidney may 
lead to errors of diagnosis, from the detection of a 
mass which is erroneously interpreted as a new for- 
mation Further, in rare instances, a horse-shoe 
kidney has exerted sufficient pressure on the vena 
cava to cause thrombosis of this vessel 

KIDNEY, Atrophy of. — This term is best re- 
stricted to a condition where the diminution in the 
size of the kidney is the only morbid process The 
extreme forms of atrophy of the kidney involve 
only one organ In such cases the kidney may still 
retain its normal shape, but may not be more than 
half an inch in its longest diameter All intermediate 
sizes between this and the normal may be found 

At least three forms of atrophy may, therefore, 
be recognised ( i ) of developmental origin , (2) from 
arterial occlusion , (3) from obstruction of the 
ureter The atrophy is often of congemtal origin, 
and associated with some anomaly in development 
(see abffve) The renal artery in some cases is ex- 
ceedingly narrow, either throughout its whole course 
or at one spot only, and atrophy thus seems to result 
from diminution in its calibre Obstruction of the 
ureter will also account for some cases, as there is 
experimental evidence to show that if the hydro- 
nephrosis produced by obstruction of the ureter be 
drained, a very perfect form of atrophy of the 
kidney results 

The tubules in cases of atrophy of the kidney 
frequently contain epithelium, which has under- 
gone hyaline degeneration, and is of glass-like 
appearance A similar change in the epithelium 1$ 
seen when the atrophy is produced exj^rimentally 
by ligature of the ureter 

If the term * atrophy ^ be used in its more general 
sense, atrophy of the kidney is seen in hydro- 
nephrosis, in the granular kidney, in the contracted 
form of Bright’s disease, and occasionally even in 
the amyloid kidney In all these conditions the 
diminution in the size of the organ is largely de- 
pendent on the contraction and collapse of great 
numbers of the renal tubules. 

Partial atrophy of the kidney is a term applied to 
the diminution in the size of the organ which 
follows embolism-— the absorption of a necrotic 
infarct often causing a considerable diminution in 
the size of the organ accompamed by much 
scamng. John Rose Bradford- 

KIDNEY, Conteoutive Inflammation of. — 
Under this term are included the vanous patho- 


logical conditions which may affect the kidney as 
the result of disease or injury of the lower parts of 
the urinary tract. The very inappropriate name 
* Surgical Kidney* is vep^ frequently applied to 
that form of consecutive inflammation of the kid- 
neys m which scattered foci of suppuration are 
found in one or both organs. 

Pathology — Diseases of the lower urinary 
tract may react upon the kidneys in two important 
ways : (i) by obstructing the passage of the urine, 
and so causing abnormal tension in the whole 
unnary tract above the obstruction, and (2) the 
extension of infective processes to the kidneys from 
the bladder. Further, it is possible that certain 
phenomena occasionally accompanying affections of 
the lower parts of the unnary tract may result from 
reflex disturbances of the renal circulation. 

I. Obstruction to the passage of urme may occur 
in the ureters from congenital malformation, from 
impaction of a calculus, or from the pressure of a 
tumour It may occur at the vesical onflee of the 
ureter from thickening of the wall of the bladder 
in hypertrophy, from diickemng and induration of 
the submucous tissue and sweUing of the mucous 
membrane in chronic cystitis, or from the growth 
of a tumour around the orifice. Obstruction to 
the passage of unne from the ureters into the 
bladder also results from any condition m which 
the bladder is unable completely to empty itself, as 
in hypertrophy of the prostate and in certam forms 
of paralysis Stone m the bladder causes obstruc- 
tion at the orifices of the ureters by the chronic 
cystitis to which it gives nse, while stneture of the 
urethra acts in the same way and by occasioning 
muscular hypertrophy of the bladder-wall. 

In the large majority of cases, whatever be the 
exact nature of the obstruction, the valvular orifices 
of the ureters do not become incompetent, and the 
only force concerned in the dilatation of the ureter 
and pelvis of the kidney is the force of the renal 
secretion Exceptionally, however, if the bladder 
IS thin and dilated, or the vesical onfice of the 
ureter is enlarged by ulceration, regurgitation of 
unne from the bladder into the ureters may occur. 

2 The acute inflammation of the kidneys which 
so frequently determines the fatal issue m diseases 
and injunes of the lower unnary tract is due to the 
infection of the kidneys by pathogemc micro- 
orgamsms This renal infection is in the large 
majonty of cases preceded by the occurrence of 
cystitis, and one or more of the organisms asso- 
ciated with this condition are present in the unne. 
Of these organisms, the most important, especially 
in so far as the secondary renal infection is con- 
cerned, IS the Bacillus coli communis. But other 
pyogemc organisms may be present, and very 
frequently the infection is a mixed one {see Pyo- 
genic Bacteria) The pyc^emc organisms are 
often associated with others, such as the ^Gcro- 
coccus urede, causing decomposition of urea with 
ammoniacal change m the unne. This condition 
of the urine is ^ten present, but the organisms 
which cause it are not to be regarded as essential 
elements in the secondary infection of the kidn^jrs. 
It is undoubtedly true that ammoniacal urine may 
be found in the pelvis of the kidney, but seconduy 
nephntis may occur m cases m which the urine has 
throughout Men acid in reaction. 

The most common route by whidi the infection 
of the kidney takes place is the lumen of the 
ureter. From what has been said above it will be 

r 



824 KIDNE7, DISEASES OP THE 


seen that it is only in exceptional cases that the 
infection is due to actual regurgitation of infected 
urine from the bladder into the ureter ; in the 
absence of such r^uigitadon invasion by micro- 
organisms is doubtless mvoured by the existence of 
catarrhal inflammation of the pelvis of the kidney 
and of the ureter, in consequence of which threads 
of mucus may occupy the vesical orifice of the 
ureter; dong these the organisms find their way 
to the upper urinaty pussies, finally extending 
into the substance of the kidneys, where they may 
be demonstrated in the renal tubules. 

Secondly, the infection of the kidneys from the 
lower urinary tract may occur by way of the lym- 
phatics. Lindsay Steven long ago demonstrated 
by injection the continuity of the lymphatics of the 
bladder with those of the ureter, and these again 
with lymphatics in the superficial part of the cortex 
of the kidney and beneath the capsule ; and in a 
fatal case of cystitis he demonstrated the presence 
of micro-oi^nisms in the whole length of this 
lymphatic tract. Such a mode of infection may 
serve to explain certain cases of secondary suppura- 
tive nephritis not accompanied by pyelitis. 

Thirdly, suppuration in the kidney secondary 
to an infective process in the lower urinary tract 
may result from a blood-infection, and thus be 
pysemic in nature. Such a renal infection is 
in no way different from that which may follow 
infective processes not occurring primarily in the 
urinary tract, and will not be further considered 
here. 

Certain phenomena occasionally arising as com- 

f ilications of various injuries and diseases of the 
ower urinary tract were at one time attributed to 
reflex disturl^nces of the renal circulation. Among 
the phenomena especially liable to occur after such 
procedures as the passage of a catheter or the 
dilatation of a stricture, which have been explained 
in this way, are: (i) fatal suppression of urine 
associated with intense congestion of the kidneys ; 
(2) temporary arrest of the secretion of the kidneys 
foUowed by hsematuria ; and (3) the occurrence of 
rigors. Although the possibility of the occurrence 
of a reflex disturbance of the renal circulation in 
such cases has not been disproved, there is increasing 
evidence in support of the view that these rapidly 
developed and often fatal complications are the 
result of a general infection or toxaemia. As a 
striking instance of such a rapid infection, may be 
mentioned a case recorded by Albarran. A young 
man, upon whom internal urethrotomy had been 
performed for stricture of the urethra, had a violent 
rigor one hour and a half after the operation, the 
temperature rising to 104*4® F. Further rigors 
occurred, and the patient died twelve hours ^er 
the operation. The Bacillus coli communis was 
found in the blood, in the whole length of the 
urinary tract, and in the different organs. The 
congested state of the kidneys may in such cases be 
the result of a general toxaemia, and not, as formerly 
supposed, of a simple reflex disturbance. 

Anatomical Characters. — The consecutive 
inflammations of the kidneys are met with in four 
forms. 

I. Chronic interstitial infiammationf followed 
by absorption of the medullary portion^ and later 
by stretching and thinning cf the cortex^ without 
pyelitis.— Thii condition is the uncomplicated 
effect of obstruction to the free flow of urine, and 
of the consequent increased urinary pressure. It is 


most frequently met with in cases of pressure on 
the ureter from without. In diseases of the bladder 
and urethra it is almost always complicated by an 
acute attack of interstitial inflammation, which is 
the immediate cause of death, and which more 
or less conceals the appearances about to be de- 
scribed. In the early stage there is slight dilatation 
of the ureter and pelvis of the kidney. The kidney 
itself is increased in size; the capsule separates 
without difficulty, but may leave the surface some* 
what wanting in its natural smoothness. The 
venous stars on the surface are often clearly marked, 

sometimes yellowish colour. section the cortex 
is found to be wider than natural. The medullary 
portion is usually pale, like the cortex, but the large 
veins at the cortico-medullary junction are often 
distended with blood. TKe kidney-substance is 
tougher than natural. The Malpighian bodies can 
usually be clearly seen, sometimes as red dots. 
Microscopical examination shows an overgrowth of 
the interstitial connective tissue, which, especially 
around the Malpighian bodies, is richly cellular. 
The epithelium shows no change. The next stage 
observed is commencing absorption of the medullary 
portion ; the ureter, pelvis, and calices become 
still more distended ; the papillae are first flattened, 
and then the pyramids become hollowed out. This 
is a process of pure absorption, there being no ulcera- 
tion. The cavity formed by the dilated calyx, and 
the hollow left by the disappearance of the pyramid, 
are lined by a continuous smooth layer of opaque 
white mucous membrane. In the final stages the 
cortex in its turn becomes thinned and stretched, 
until at last the whole kidney may be dilated into 
a large sac, one side of which is smooth, being 
formed by the thickened walls of the dilated pelvis, 
the other deeply sacculated, each sacculus corre- 
sponding to a lobe of the kidney. On this side 
the wall is formed of the thinned and stretched 
cortex, sometimes no thicker than a shilling, to 
which the capsule, now thickened and opaque, is 
firmly adherent. In the later stages the microscope 
shows the same abundant small-cell infiltration, 
with the development of a greater or less amount of 
fibroid tissue. The Malpighian bodies show marked 
changes. The capsules, instead of being delicate 
and membranous in structure, become greatly 
thickened, apparently by dense fibroid tissue formed 
around them in concentric layers. As this change 
progresses the vessels may become strangulated 
and finally obliterated ; the glomerulus then 
shrivels, and is represented by a circular body 
almost homogeneous in the centre, but marked by 
a few curved lines indicating the situation of the 
obliterated vascular tufts. Around this centre, is 
a concentrically laminated layer, formed by the 
thickened capsule. Even in the most advanced 
st^es the epithelium of the convoluted tubules 
shows remarkably little change beyond being some- 
what flattened. 

If at any stage obstruction to the free flow of the 
urine be removed, the process ceases. The new 
tissue between the tubules undergoes development 
into dense fibroid tissue, the process being accom- 
panied by great contraction. The kidney, from 
being increased in size, may thu^ become much 
smaller than natural, excessively tough and puckered, 
and irre^lar in form. If the distension have 
reached the most extreme stage before the primary 
disease is relieved, the kidney may finally be repre- 
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sented merely by a small nodule of dense fibroid 
tissue. 

II Acute diffuse interstitial nephritis without 
suppuration —in this variety both kidneys are 
usually affected. The kidney is increased in sue, 
and the surrounding fat is sometimes oedematous 
and adherent to the capsule When removed, the 
capsule separates without difficulty, but often leaves 
the surface coarse , it is somewhat opaque, and 
often marked with ramifying vessels The surface 
IS usually of a pale, yellowish-white colour, often 
mottled with dark red, or in some cases the red 
may greatly predominate The mottling often 
corresponds to the bases of the lobules of the gland, 
some of which are paler than others, in consequence 
of the more advanced condition of the interstitial 
inflammation On section, the cortex presents the 
same colour and mottled appearance as the surface, 
and is evidently swollen. The pyramids may be 
pale, but are often dark red, contrasting strongly 
with the paler cortex The Malpighian bodies are 
usually clearly visible, and may show on the cut 
surface as red dots The consistence of the kidney 
IS unnaturally soft, unless previously to the acute 
attack it has been indurated by the chronic process 
first described The pelvis may be merely dilated, 
and its mucous membrane opaque, but more com- 
monly It IS marked by ramifying vessels, and pre- 
sents evidence of chronic congestion, in the form 
of pigmentation, thickening, and induration In 
other cases it is intensely injected, sometimes 
covered with a membranous exudation mixed with 
phosphatic deposit, and the urine it contains may 
be foul Sind ammoniacal In consequence of the 
pallor of the kidney sometimes met with as a result 
of the emptying of the vessels after death, this form 
of kidney may, without the microscope, be con- 
founded with the large white or the fatty kidney 

On microscopical examination the following con- 
ditions are found Between the tubules is a very 
abundant cellular exudation, especially around the 
Malpighian corpuscles So far the condition is 
merely an intensification of that described as re- 
sulting from increased urinary pressure The change 
IS not uniform , in one part the renal structure may 
appear almost normal, and close by the new cells 
may be heaped up to such an extent as nearly to 
conceal the tubules In the pyramidal portion a 
similar condition is met with The renal epithe- 
lium throughout is slightly more cloudy than natural, 
aftd somewhat swollen, but the nuclei of the cells 
are readily to be seen in sections prepared in the 
ordinary way The adhesion of the epithelium to 
the membrana propria is somewhat lessened, so that 
unless considerable care be taken it will wash out 
in preparing the specimen. Fibrinous casts may 
be seen here and there in the tubules , and occa- 
sionally small round cells, resembling those outside 
the tubules, may be seen within them. 

III Acute interstitial nephritis with scattered 
points of suppuration. — Suppurative nephritis or 
pyelo-nephritis, — This form of inflammation of the 
kidney is the usual cause of death in fatal cases of 
disease of the bladder or urethra, in which infection 
of the contents of the bladder has occurred. It thus 
comes to be one of the most common fatal com- 
plications in cases of injury or disease of the spnal 
cord, with paralysis of the bladder. The naked-eye 
appetences are the following : The surrounding mt 
may be oedematous and unnatundly adherent to the 
capsule. The whole kidney is considerably swollen. 


and Its substance soft. The capsule is opaque and 
thickened, and marked by fine ramiform mjection. 
It separates easily, but tears the kidney-substance in 
so doing As It peels off, yellowish-white spots, 
surrounded by a red zone, come into view. Some 
of these are minute drops of pus escaping from the 
small abscesses as the capsule is stnpped off, others 
are on the point of breaking down into pus, but are 
still solid. These abscesses are groupea together in 
areas corresponding to the bases of the lobes of the 
kidney. If the veins can be recognised, the abs- 
cesses will often be seen to correspond to the pomts 
at which the interlobular veins appear on the simace 
On section, the cortex is seen to present much the 
same appearance as in the last form of kidney, but 
in addition yellowish streaks are seen passing from 
the pomts of suppuration deeply into the cortex, 
and often into the medullary portion. These streaks 
correspond to the course of the interlobular vessels 
They differ from embolic infarcts in their great 
length compared with their breadth The pelvis is 
usually in a condition of most intense inflammation ; 
the mucous membrane is often covered with a layer 
of exudation mixed with phosphates, and the con- 
tents, composed of urine, blood, and mucus, are in 
some cases foul and ammoniacaL Cases, however, 
do occur in which a similar condition of suppura- 
tion m the kidney is met with without pyelitis In 
these it is probable that the pyogenic organisms 
reached the kidney by the lymphatics 

Occasionally the kidney is surrounded by a large 
abscess, arising from a perforation of the pelvis 
More frequently one of the superficial abscesses in 
the cortex bursts beneath the capsule, and gives 
rise to a large collection of pus separating the 
capsule from the kidney 

The microscope shows the small-cell infiltration 
between the tubules in a still more intense form 
than in the varieties before described In the areas 
of suppuration the kidney-substance has entirely 
disappeared, and its place is occupied by leucocytes 
packed closely together In the central parts of 
these accumulations of small round cells the inter- 
cellular substance has softened, and the formation of 
pus has taken place. The amount of general mter- 
stitial change vanes considerably , sometimes between 
the areas of suppuration the kidney-substance is 
almost healthy, in other cases there is a very marked 
general mterstitial inflammation The epithelium 
shows the same changes as in the last variety 
The micro-organisms which cause these acute 
inflammations of the kidney are found chiefly in the 
renal tubules, and in many instances form dense 
masses completely plugging the straight tubules and 
even extenaing into the convoluted tubes of the 
cortex The organisms are also found in the lymph- 
spaces between the tubules in the pale strides 
reaching from the medulla to the cortex along the 
course of the interlobular vessels. In pyaemia the 
organisms are very commonly seen plugging the 
looping vessels of the glomeruli, and occasionally 
some have found their way into ^e tubules, but m 
the acute renal inflammations belonging to the 

a under consideration the organisms are not 
m the blood-vessels unless the direct infection 
of the kidney from the lumen or lymphatics of the 
ureter is compheated by an indirect motion through 
the blood-stream. 

IV The cuatrtcuU htdney , — This is the result 
of recovery from one of the preceding conditions — 
probably only from one or both of the first two, as,^ 
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if the disease reach the stage of suppuration, the 
patient is hardly likely to survive. The kidney 
IS shrunken, irregular in form, and marked by deep 
cicatrices. The substance is excessively tough, and 
the capsule firmly adherent. Small c^ts may be 
scattered through its substance, which are supposed 
to result from strangulation of the tubules. The 
microscope shows a great excess of dense fibroid 
intertubular substance, and numerous obliterated 
glomeruli. 

The varieties of kidney here described may be 
combined in various ways, and the naked-eye and 
microscropic appearances are modified accordingly. 
It is in fact more usual than not to find that the 
acute inflammatory affections occur in a kidney 
already more or less altered as the result of simple 
increase of tension. Thus a dilated kidney may 
suffer from acute difluse interstitial inflammation, 
with or without suppuration ; or a cicatricial kidney 
may, from a return of the primary disease, again 
suffer from an acute attack. 

^ Symptoms. — Simple chronic interstitial nephri- 
/w, with dilatation of the kidney from increased 
urinary pressure, gives rise to but few s3nnptoms, 
and is very difficult to recc^nise. The most im- 
portant signs are, that the quantity of urine 
secreted is increased, and its specific gravity 
lowered. The whole urine passed in twenty-four 
hours should be collected, and the specific gravity 
taken. There may be a trace of albumen, or it 
may be entirely absent. A few hyaline casts may 
be present, but they are by no means constant. The 
exact state of the urine is often concealed by the 
mucus, blood, and pus from the lower urinary 
tract It is surprising how much urine is secreted 
by a kidney which is reduced to a mere sac, with 
no pyramids and a cortex no thicker than a 
shilling. In some cases the distended kidney may 
be rec(^ised by palpation, but this is not common. 
It is not accompanied by h3rpertrophy of the heart, 
nor by marked increase of the arterial tension. 

Although in itself not productive of definitive 
i^nnptoms, this form of chronic renal disease is of 
great practical importance as a predisposing cause 
of such serious complications as rigors and suppres- 
sion of urine after any operative interference upon 
the lower urinary tract* 

Subacute interstitial nephritis gives rise to more 
marked symptoms. It runs an irregular course, 
often lasting for weeks or even months, and ter- 
minating either in recovery, or in a final acute 
attack with suppuration. If the disease arise as the 
direct result of some operation on the lower urinary 
tract, its commencement is usually marked by a 
rigor : in other cases it comes on more gradually, 
with frequent chills but no actual rigor. The tem- 
perature is high at night, reaching ioi° to 102° F., 
but it falls towards morning, so that if it be only 
taken at that time, the elevation may be com- 
pletely overlooked. The patient becomes weak and 
languid, and emaciates rapidly. He loses appetite, 
and there' may be nausea or occasional vomiting. 
There may be diarrhoea, but this is by no means 
constant. The mucous membrane of the mouth 
becomes clammy, and the tongue foul, with a ten- 
dency to dryness. In severe cases the tongue 
becomes dry and brown, and sordes form on the 
teeth and lips. The skin is usually moist and 
clammy, and there is not the dryness so frequently 
met arith in other forms of renal disease. There 
is no oedema. In rare instances the swollen kidney 


may be felt by palpation in the loin, and tenderness 
may be elicited on deep pressure. The patient 
may complain of pain in the lumbar region, but 
this symptom is of little value, as it is often absent, 
and may arise from many other causes than renal 
disease. The pulse presents nothing characteristic. 
The patient frequently sinks into a drowsy state, 
somewhat resembling the eftect of an over-dose of 
opium ; but true coma is rarely, if ever, present, and 
convulsions never occur. The urine is passed in 
fair quantity, often in excess of the normal amount. 
The amount of albumen is never very great, but it is 
usually difficult to estimate accurately how much is 
renal, and how much is derived from blood or pus 
from the lower urinary tract. Microscopical exami- 
nation may show hyaline casts, or occasionally pus- 
casts ; renal epithelium is also frequently met with ; 
but all microscopical examination is rendered difficult 
by the presence of mucus and pus from the lower 
urinary tract. If the primary disease be either re- 
moved or relieved by treatment, the symptoms 
gradually subside ; if not, they remain without 
much change till the patient gradually dies ex- 
hausted, or an acute attack, rapidly leading to sup- 
puration of the kidney, puts an end to the case. 

Acute interstitial nephritis with suppuration 
most frequently forms the fatal termination of the 
variety of disease just described, but it may occur 
without any previous symptoms. The invasion is 
marked by a severe rigor, often occurring within a 
few hours of some operation on the lower urinary 
tract. The rigor is accompanied by great eleva- 
tion of temperature, and followed by profuse per- 
spiration, during which the temperature falls, 
perhaps below normal ; but it soon rises again, 
and remains slightly raised, with evening exacer- 
bations. The rigor may be repeated during the 
prepress of the case at irregular intervals. The 
general symptoms resemble in every respect those 
just described as indicative of subacute interstitial 
nephritis, but they are increased in intensity. The 
strength rapidly fails, there is great emaciation, 
the pulse becomes feeble, and the tongue * like a 
piece of broiled ham.’ There may be occasional 
vomiting and diarrhoea. As the fatal termination 
approaches, the temperature falls often consider- 
ably below normal, the skin becomes cold and 
clammy, and the patient sinks into a drowsy con- 
dition, seldom deepening into actual coma. Al- 
though the patient is often said to be dying of 
‘uraemia,’ there are none of the uraemic symptoms 
observed in acute Bright’s disease. There are no 
convulsions or actual coma, and no oedema. The 
urine is usually so foul as to defy accurate ex- 
amination, either chemically or by the microscope. 
It is secreted in fair quantity to the end of the 
case. Pus and blood are always found in it, but 
it is impossible to say whether they come from the 
kidney or from the lower urinary tract. Renal 
epithelium and pus-casts are occasionally met with. 

Diagnosis. — As already stated, the existence of 
the more chronic secondary renal inflammations can 
be determined only by a careful examination of 
the urine. In the acute forms, especially when 
accompanied by suppuration in the kidne)r, the 
general symptoms may in themselves be indis- 
tinguishable from those occurring in many other 
forms of septic infection or toxsemia. As a rule, 
however, their association with septic conditions 
of the lower urinary tract serves to indicate their 
nature. Severe cystitis without renal infection 
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may, however, cause marked general symptoms, 
and the examination of the unne, except by the 
detection of pus-casts, will not serve to show 
whether or not the kidneys are involved The 
effect of treatment may, however, in such cases 
indicate whether the symptoms are the result of 
the cystitis alone Catheterisation of the ureters 
and the separate examination of the unne secreted 
by each kidney has been used as a means of 
diagnosis, but for many reasons the practical 
utility of this method must be very limited in cases 
of this nature. 

Prognosis. — This depends, in the chronic or 
subacute form, entirely upon the possibility of re- 
moving or relieving the primary disease After 
suppuration has commenced in the kidney, the 
chance of recovery is very remote. 

Treatment.— The most essential element of the 
treatment is to remove the cause if possible, but 
the act of doing so is seldom unaccompanied by the 
danger of increasing the disease, involving, as it 
often does, severe operations upon the urinary 
organs, as lithotomy, lithotrity, or internal or ex- 
ternal urethrotomy These operations would of 
course, if possible, oe avoided if the renal symptoms 
were at all marked The fatal termination being 
in almost all cases associated with cystitis and ex- 
tension of the inflammatory process to the pelvis of 
the kidney, it is needless to point out that our best 
hope of preventing consecutive renal inflammation 
lies in the prevention of cystitis by scrupulous at- 
tention to cleanliness in the instruments used This 
cannot be too much insisted upon in the manage- 
ment of cases of paralysis of the bladder from in- 
jury or disease of the spinal cord. The catheters 
used should, if possible, be of soft red rubber, which 
is not damaged by boiling or by solutions of carbolic 
acid Paraflfinum Liquidum is the best lubricant and 
can be efficiently sterilised by heating in a test-tube ; 
and before any instrument is passed the meatus 
should be cleansed with a weak mercurial lotion 

If cystitis occur this must be treated without de- 
lay, in order, if possible, to restore the healthy 
condition before exhaustion has taken place The 
most important element in the treatment is the daily 
irrigation of the bladder with a non-irntating anti- 
septic, such as a boiled solution of bone acid See 
Bladder, Diseases of 

If the symptoms of subacute interstitial nephntis 
are present, the patient will frequently denve much 
benefit from a pure milk diet At the same time 
small doses of opium seem to promote the action of 
the skin, and so to relieve the kidney without pro- 
ducing the dangerous effects so much to be feared 
in Bright’s disease. The action of the skin may at 
the same time be still further promoted by vapour- 
baths The bowels should be kept freely open 
Counter-irntation, either by dry-cupping or mus- 
tard-poultices over the loins, follow^ by hot 
fomentations, is frequently of use. When the sym- 
ptoms of the acute form are well marked, operations 
to relieve the cause only hasten the fatal event By 
careful nursing, and the treatment above described, 
the symptoms may be so far reduced in intensity as 
to render an operation for the removal of the cause 
justifiable. Marcus Beck 

Raymond Johnson. 

KIDNEY, Cystic Disease of.— The presence 
of cysts in the kidney majr co-exist with other 
lesions, or they may constitute the sole morbid 


change. In the former case the cysts are usually 
few m number, small in size, and scattered. Where 
cystic disease is the only morbid change present 
the formation of cysts may be so widespread that 
but little appearance of renal tissue is left, although 
even in these cases a considerable amount exists in 
a compressed form between the cysts. 

I Scattered single cysts varying m size from a 
pin’s head upwards are not uncommonly seen in 
the cortex of an apparently healthy kidn^. They 
are much more abundant, however, in the granular 
kidney and in the contracted form of Britt’s dis- 
ease {see Bright’s Disease) In a few instances 
of granular kidney the formation of cysts is more 
widespread, so that a score or more may be present 
in a single kidney. In these cases the size of the 
cysts vanes considerably They are most marked 
in the cortex and frequently project from the sur- 
face, their walls being thin and their contents a 
clear, yellowish, albuminous fluid, though in some 
cases this has undergone a colloid or gelatinous 
degeneration. Haemorrhage into the cysts occa- 
sionally takes place ; the contents of these will be 
discoloured with altered blood The cysts present 
in granular kidney may in exceptional cases be very 
numerous They are never arranged with any 
great regularity, and while a large number may be 
found in one kidney, only a few may be present in 
Its fellow These cysts, however large and nume- 
rous, are essentially similar to the microscopic 
cysts found in granular kidney and in chronic 
Bright’s disease, which owe their origin to dilatation 
of portions of the renal tubules. The lai^er cysts 
also owe their origin to the dilatation of the renal 
tubules, although in the fluid they contain, as in 
that of a hydronephrosis, but small quantities of 
urea are present These cysts, especially when 
large, are lined by a layer of cubical or slightly 
flattened epithelium, the cells of which are usually 
hyaline The presence of these cysts in granular 
kidney is a matter of no chnical importance Occa- 
sionally thick-walled single large cysts, the size of 
an orange, are found Usually such cysts involve 
one or other extremity of the kidney, and the renal 
tissue is spread out m an irregular manner so that 
one wall of the cyst, usually the antenor, is thinner 
and contains less renal substance than the postenor. 
The presence of these large single cysts is not usually 
accompanied by any other morbid condition of the 
kidney except that it may be malformed These 
cysts are also supposed to owe their origin to ob- 
struction of the renal tubules, but it is possible that 
some cases are dependent on the formation of a 
cyst as the result of external violence causing a rup- 
ture of the renal substance, although, speaking 
generally, wounds of the kidney heal readily. These 
cysts are of no great clinical importance except that 
the cyst may be of sufficient size to be recc^ised 
by abdominal palpation, and may be confounded 
with an enlarged gall-bladder or with some other 
variety of renal tumour 

Rare forms of cysuc disease are seen involving 
the medulla of the kidney, the cysts Mng more 
irregular m their shape than in their distribution, 
and It IS probable that some of these cases tie 
adenomata of the kidney undergoing cystic degene- 
ration 

II The term ‘ (ysttc dmase * is generally limited 
to a condition in which the whole udn^consbts of 
a congeries of cysts of varying size. Notwithstand- 
ing the enormous development of cysts ffie oigpun 



82S 


KIDNEY. DISEASES OF THE 


retains its outline, but otherwise presents the ap- 
pearance of a large bunch of grapes. Two forms of 
this general cystic disease may at any rate be 
recognised, one in which the condition is congenital, 
the other in which the morbid process u only 
detected in adult life or in the aged. In both forms 
of the disease both kidneys are usually affected, 
although cases have been described where the dis- 
ease was unilateral, or at any rate where it was 
much more advanc^ on the one side than on the 
other. In the congenital form the kidneys are of very 
varied size, in some cases not more than double or 
treble the normal, in others the increase is so great 
as to produce difficulty in labour. The congenital 
form has been suppos^ to be due to -dilatation of 
the straight tubides as a result of inflammation 
brought about by presence of uric acid, the atresia 
of the straight tubules leading to the development 
of retention-cysts. Another view of the disease is 
that the cyst-formation occurs in the persistent re- 
mains of the Wolffian bodies. Malformation of the 
kidney and of the lower urinary tract is often asso- 
ciated with the presence of congenital cystic disease ; 
and malformations in other parts of the body, such 
as the presence of supernumerary fingers and toes, 
have been described. 

In the variety of the disease seen in adults, the 
kidneys are greatly increased in size, consisting of 
a mass of cysts varying from one-eighth to three- 
quarters of an inch in diameter. The cysts are 
entirely distinct from one another^ and their con- 
tents cannot be emptied by pressure. The fluid in 
the cysts is usually amber-coloured, containing 
traces of urea and a variable amount of proteid 
matter. In some cases the colour of the fluid is 
altered by the presence of extravasated blood. All 
distinction between the cortex and the medulla is 
lost, the kidney apparently consisting of a uni- 
form mass of cysts of irregular size ; but on section 
the renal tissue is found in considerable quantities 
between the walls of the contiguous cysts. In some 
cases this renal tissue is normal in appearance, in 
others it presents changes similar to those seen in 
the granular kidney. 

Small cysts may also be present in the mucous 
membrane of the pelvis of the kidney, and it is not 
uncommon for cysts to be present in other organs 
of the body, especially the liver, the brain, and 
sometimes the thymus. 

In cases of cystic disease the heart and the arteries 
may show changes similar to those seen in cases of 
granular kidney ; but this is not invariably the case, 
and it is probable that, when present, these vascular 
changes are dependent on the fact that the remain- 
ing renal tissue spread out between the cysts has 
undergone the same changes as those seen in the 
granu^ kidney. 

The pathology of general cystic disease in adults 
is obscure. Some have tho\:^ht that these cases are 
either really congenital and have remained latent 
for a numto of years, in some cases throughout 
life, or else that their mode of origin is similar. 
Others have thought that the disease is of the nature 
of a growth, more especially owing to the fact that 
cysts are found in other organs such as the liver and 
brain. It is unt^uestionable that extensive cystic 
disease of some kind may result from the presence 
of adenomata. 

Symptoms. — In many cases no s3nxiptoms at all 
are produced, death being dependent on some other 
morbid process. It is probable that the disease 


always runs a long latent course, symptoms occur- 
ring more or less suddenly, and sometimes only 
towards the end. In some cases the first suspicion 
of the presence of cystic disease is the occurrence 
of acute ursemia. More usually, however, before 
the onset of ursemia other symptoms have been 
present, such as loss of strength, emaciation, and 
pain in the back. Haematuria, often profuse, is 
not uncommon. These symptoms, together with 
the presence of bilateral tumours and the secretion 
of an abundant pale urine containing traces of 
albumen, are the most characteristic features of the 
disease. In one case observed by the writer the 
condition was diagnosed four years before the onset 
of fatal ursemia. In some instances the renal tumour 
produces varying degrees of intestinal obstruction, 
as a result of pressure on the colon. Cystic kidney 
commonly causes death by producing uraemia; this 
is usually of the acute type, and epileptiform fits 
and coma are frequent. In some cases, however, 
latent uraemia similar to that seen in calculous ob- 
struction is produced, and in these cases death 
may occur quite suddenly from respiratory failure. 

Diagnosis. — Abdominal palpation usually readily 
reveals the existence of this condition ; but difficul- 
ties may present themselves where the disease is 
unilateral or more developed on one side than on the 
other. One of the characteristic features of the 
tumour is its lobulation. The disease may be con- 
founded with hydatids ; and in some cases, owing 
to the presence of hsematuria, malignant disease of 
the kidney may be diagnosed. 

Prognosis. — The prognosis of the disease is 
very uncertain, and depends mainly on whether 
symptoms are present. If these are of the uraemic 
type, life is not usually prolonged for more than a few 
months, and death may ensue very rapidly. 

Treatment. — The fully developed disease is 
beyond cure, and all that can be done is to treat 
such cases hygienically and dietetically, like cases 
of Bright’s disease. Where the disease is unilateral 
the affected kidney may be removed, but such cases 
are very rare, and nephrectomy should not be per- 
formed where there is evidence of bilateral disease, 
firstly, because in such cases operative interference 
may bring about fatal uraemia, and, secondly, be- 
cause the kidney, although extensively diseased, may 
still perform its functions, though to a limited extent. 

KIDNEY, Embolism of. — .^Etiology.— Infarc- 
tion of the kidney may follow the detachment of 
clots or vegetations from the interior of the heart or 
large arteries, or of fragments of calcareous matter 
from atheromatous ulcers in the aorta. Microscopic 
emboli may be due to the lodgment of micro- 
organisms in the kidney. The arrangement of the 
arteries in the kidney is such as to lead inevitably to 
infarction if any of them become occludei Re- 
sults somewhat similar occasionally follow throm- 
bosis of the renal artery. See p. 838. 

Renal embolism is therefore a common conse- 
quence of thrombosis in the left auricular appendix 
or in the left ventricle, and of valvular disease of the 
heart, especially when due to malignant endocar- 
ditis. In rare instances the embolus may consist of 
a piece of a clot detached from the interior of an 
aortic aneurism. Usually one or more of the inter- 
lobular arteries of the kidney becomes blocked, but 
in some cases the embolus is of large size and 
blocks one of the main divisions, or even the entire 
renal artery. 
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Morbid Anatomy. — The results of renal in- 
farction depend chiefly on the nature of the embolus. 
See Embolism. 

In cases of chronic heart-disease extensive and 
repeated embolism may occur, leading to the for- 
mation of a considerable number of large infarcts 
m the kidney ; and their subsequent absorption leads 
to great deformity and puckering of the organs 
Symptoms. — These are frequently so trivial as to 
escape observation The most charactenstic sym- 
ptoms are the sudden occurrence of pain, together 
with albuminuna, the extent of the latter depending 
a good deal on the extent and character of the 
embolism. In a considerable number of cases sudden 
hsematuna occurs, but it is not such an invanable 
accompamment as albuminuria The pain is usually 

of moderate severity, and is felt in the back and 
loin. It is not so definite in its localisation as that 
seen in renal colic, but may be confined definitely 
to one side The albuminuria and the hjematuna 
are both characterised by their sudden appearance 
and equally sudden disappearance The haematuna 
IS usually only sufficient to impart a smoky colour 
to the urine , copious haematuna is rare 

In some cases the occurrence of renal embolism 
IS first revealed by the occurrence of sudden pyuria. 
This IS necessarily confined to septic cases The 
pyuna also is charactensed by its sudden appear- 
ance and disappearance, and is dependent on a renal 
abscess rupturing into the renal pelvis and being 
discharged with the urine In septic cases the 
onset of renal embolism is marked by the occur- 
rence of rigors and high fever 
Diagnosis — Renal infarction has to be distin- 
guished especially from passive congestion of the 
kidney and from acute Bright’s disease The prin- 
cipal difficulties in diagnosis arise in cardiac cases 
Renal embolism is usually recognised by the sud- 
denness of onset and transitory duration of its main 
symptoms, and by the presence of an underlying 
disease capable of causing it Absence of renal 
dropsy is often a means of distinguishing infarction 
from the onset of an acute inflammation 

Prognosis — The prognosis depends entirely on 
the cause In simple morbus cordis it is not in 
Itself a serious conmtion , but in septic cases it is 
serious, in that it affords a clue to the existence 
of a graver underlying disease 
Treatment — There is no special treatment for 
this condition, but it is essential to separate it from 
acute nephntis, inasmuch as it does not require the 
treatment necessary for that affection 

KIDNEY, Fatty Disease of— Fatty disease 
of the kidney consists of a simple fatty degeneration 
of the epithelial elements of the kidney, and is a 
condition which is not characterised by any recog- 
nised symptoms It is usually part of a widespread 
fatty degeneration involving also the heart and liver 
See Fatty Degeneration. 

Morbid Anatomy —The kidneys are usually 
normal in size, their surface is smooth, the capsule 
strips readily. There is no congestion. The surface 
of the organ is paler than naturally and has a greasy 
ai^earance, ana on section the cortex is also pale 
and yellowish On microscopical examination the 
epithelial cells show the well-known features of 
fatty degeneration. The Malp^hian bodies, the 
vessels, and the stroma are not aflwted. 

Symptoms.— I t is said that the quanUty of urine 
is apt to be diminished. Albuminuria is not usually 


present, but it has been asserted that small quan- 
tities of fat are present in the urine ; this, however, 
also be seen in health 

Diagnosis — The condition can only be sus- 
pected from the existence of causes capable of 
causing fatty degeneration and from the presence of 
fatty degeneration in other organs, and more espe- 
cially the liver. 

Prognosis — The involvement of the kidneys is 
not known to affect matenally the prognosis of the 
general disease, the involvement of the other organs, 
especially the heart, being a more important fector 
in the case 

Treatment. — The treatment is that of the un- 
derlying condition 

KIDNEY, Granular — The granular kidney 
presents some resemblances to that variety of 
Bnght’s disease described as the contracted white 
kidney (p 217), inasmuch as in both the cortex is 
greatly diminished in thickness, and owing to the 
degeneration of the epithelial structures in the 
kidney and the overgrowth of fibrous tissue the 
surface of the organ in both instances is granular. 

At least two forms of the true granular kidney 
may be recognised, one where the morbid process 
is mainly limited to the kidney itself, and the other 
where the renal changes are accompanied by very 
extensive degeneration of the arterial system j but 
in both forms the renal arteries are profoundly 
affected 

.(Etiology — In many cases the aetiology of 
granular kidney is really that of artenal degenera- 
tion In such cases, alcoholism, syphilis, heredity, 
and perhyw laborious occupations, play a part The 
disease affects men more often than women, and is 
especially common after middle life, being rare 
under twenty-five, and uncommon before forty It 
may also be produced by the action of toxic sub- 
stances, especially lead and alcohol, and perhaps 
the poison of gout The disease is saia to be 
associated with excessive eating and also with pro- 
longed mental anxiety 

Morbid Anatomy — The kidneys are usually 
smaller than normal, but great vanations in size 
are seen ; in many cases in which the disease is 
associated with extensive artenal degeneration, the 
kidneys are not so shrunken as in other cases in 
which the general arterial lesions are less developed 
The weight of an affected kidney may be reduced 
to two ounces, but usually it is between three and 
four. The diminution in size is often greater than 
the diminution in weight, owing to the great over- 
growth of fibrous tissue The surface of the organ 
vanes considerably in colour , in some cases it is 
of a uniform red colour, in others mottled. The 
surface is coarsely granular, and for this reason the 
term ‘ raspberry kidney * has been applied to it. 
The capsule is adherent, moderately thickened, and 
tears the renal substance as it is stripped off. The 
cortex IS extremely narrow, frequently measunng not 
more than one-sixteenth of an inch. The medmla is 
deeply congested and the fat m the hilum abundant. 
The cortex may contain cysts varying in size from 
a pin’s head to a cherry ; m some cases great num- 
bers of these cysts are found, in others cmy one or 
two. The cysts are filled with a yellowish albu- 
minous fluid containing small quantities of urea. 
On section, the vessels stand out prominently, thdir 
walls being markedly and irregularly ti^ckened. 
The vessels m other j^rts of the body show signs 
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of degeneration, such as a loss of elasticity and 
great thickening of the inner coat, de|)endent on an 
overgrowth of nbrous tissue in the subendothelial 
layers. Miliary aneurysms may be found in the 
cerebral vessels. On microscopical examination 
the kidney shows a general, but irregularly dis- 
tributed, overgrowth of fibrous tissue, specially 
well marked round the glomeruli. Many of the 
latter are atrophied, the capillary tufts having 
undergone hyaline degeneration j in others there 
is a development of fibrous tissue in the capillary 
tuft itself. A few normal glomeruli may be found, 
and others in which the capillary tuft shows signs 
of cellular and fibrous overgrowth without any great 
thickening of the capsule. The circulation in the 
glomeruli is greatly interfered with, partly because 
of the fibrosis of the glomerular chamber and of the 
tuft, and partly owing to the thickening of the en- 
dothelial coat of the arteries. The tubules in many 
areas of the kidney are apparently replaced by 
fibrous tissue, the epithelial cells having disappeared 
and the walls of the tubules remaining collapsed. 
In many parts of the cortex the tubules are dilated, 
and in these the epithelium consists of cubical 
hyaline cells ; in other parts the epithelium has 
undergone granular and fatty degeneration. The 
tubules of the medulla are less affected than those 
of the cortex. The vessels of the kidney show con- 
siderable changes in all the coats ; pen-arteritis is 
present to a considerable extent, but the inner coat 
is especially thickened, by the formation of fibrous 
and elastic tissue in the subendothelial layer, so that 
this coat often equals in thickness all the other coats 
of the vessel together. The middle coat also may be 
thickened by the formation of an excess of muscular 
tissue. The interstitial tissue throughout the kidney 
is commonly infiltrated with small round cells. The 
heart is hypertrophied ; the degree of hypertrophy 
varies with, and is probably dependent on, the ex- 
tent of the general arterial degeneration. The 
amount of cardiac hypertrophy bears no relation to 
the d^ree of atrophy of the kidney. Hypertrophy 
affects the left side of the heart especially, but in 
any case in which the enlargement of the heart is 
at all considerable, the right side is also affected. 
The cardiac hypertrophy is in great part dependent 
on an overgrowth of muscular tissue ; in 6ome ex- 
ceptional cases, an irregular overgrowth of fibrous 
tissue may occur. 

Symptoms. — In a considerable proportion of 
cases the disease is absolutely latent, death occurring 
from some complication, and is only revealed at the 
autopsy. Thus, in one case, fatal cerebral haemor- 
rhage, and in another uraemic phenomena, often of 
extreme violence, may be the first indications of the 
existence of the malady. More usually the patient 
comes under observation presenting signs of a 
general failure of health such as weakness and 
emaciation, tc^ether with some headache and per- 
haps such cardio-vascular ^mptoms as palpitation 
ana shortness of breath. Such patients are found 
to pass eighty or one hundred ounces of cleat, pale 
urine having a specific gravity of loio, and contain- 
ing a small quantity of albumen. Albumoses may 
be present in the urine in addition to serum-albumen 
and serum-globulin. In another group of pases the 
early symptoms are of a cardiac type, such as short- 
ness of breath, palpitatio^.praecordial pain, and 
oedema of the lungs and extremities. In this 
way the disease presents^ ^mptoms similar to those 
seen in mitral regurgitation, and it is not uncommbn 


for cases of granular kidney with secondary cardiac 
failure to be looked upon clinically as cases of mitral 
regurgitation with renal congestion. 

The most frequent type of the disease is that in 
which the patient presents general vague symptoms 
of ill-health together with symptoms referable to 
the disturbance of the circulatory system. In some 
instances the general symptoms of ill-health are so 
vague as to present a close resemblance to those 
seen in neurasthenia. The malady has generally ad- 
vanced to a very considerable extent before it pro- 
duces symptoms sufficient to lead to its recognition. 

Hemorrhage may also occur as an early symptom. 
This most frequently takes the form of epistaxis. 
Cerebral hemorrhage is likely to occur in cases in 
which the morbid lesions in the kidney are less 
marked than those in the general arterial system. 
Hemorrhage into the retina is not uncommon, and 
may be the first symptom. In rare instances 
copious hematuria occurs, and it is probable that 
in some of these cases the hemorrhage really comes 
from the mucous membrane and pelvis of the 
kidney, and is not due to acute inflammation. 
Purpura is a frequent complication. 

The general wasting seen in granular kidney is 
sometimes as extreme as that seen in malignant 
disease, and is far more obvious than the emaciation 
accompanying other forms of renal disease where 
dropsy is present and masks it. 

The urine in cases of granular kidney is usually 
albuminous, though in most instances the quantity 
of albumen present is not more than a trace. The 
quantity of albumen, however, varies at different 
times, and at some stages may be absent. This is 
most frequently observed in the early stages of the 
disease, but sometimes the urine may remain free 
from albumen during the fatal illness, and this may 
be so even when the patient dies from ursemia. 

Albumoses [in traces are frequently present, and 
a few instances have been described where these 
substances have been present in very large quantities. 
In some cases the albumosuria is dependent on the 
co-existence of bone-disease or of inflammatory 
processes in some other part of the body, or even 
of ovarian cysts. There are, however, cases of 
uncomplicated granular kidney in which large 
quantities of albumoses may be secreted by the 
urine. It has been supposed that in these cases 
the alimentary canal is the source of the albumoses, 
and that these are absorbed and remain unchanged 
owing to some anomaly in the processes of digestion 
and nutrition. See Albumosuria. 

The heart in cases of granular kidney usually 
shows distinct signs of hypertrophy, often con- 
siderable in amount, and in not a few cases the 
hypertrophy is further complicated by the co- 
existence of mitral regurgitation owing to dilata- 
tion, The physical signs of hypertrophy may be 
more or less completely masked by the presence of 
emphysema, the latter being a common complication 
of this form of renal disease. In addition to the 
usual physical signs of cardiac hypertrophy, the 
heart-sounds are often considerably altered, the first 
sound being muffled, reduplicated, or presenting the 
well-known bruit de galop. The aortic second 
sound is markedly accentuated. The pulse shows 
the characteristic features of high tension, and in 
many cases in addition to this 'the arteries yield 
evidence of degenerative processes, and the radial 
arteries roll under the finger like pieces of whipcord. 
Marked structural changes in the vessels, sufficient 
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to be recognised clinically by the finger, are, how* 
ever, by no means invariable, ana are not so 
characteristic of granular kidney as the presence of 
a high-tension pulse. The arterial degeneration 
may often be detected from the examination of the 
fundus oculi owing to the rigid and thickened 
condition of the arteries , and it is not uncommon 
to see extreme congestion of one or more of the 
retinal veins produced by the pressure of a rigid 
artery crossing a vein. Papillitis, retinitis, retinal 
haemorrhages, and all the features which characterise 
albuminuric retinitis, are frequently present in this 
disease 

Diagnosis — When uraemia occurs m a latent 
case, especially if it take the epileptiform type, the 
disease may be confounded with epilepsy This 
can usually be excluded by an examination of the 
fundus oculi 

In the cases in which v^ue general symptoms 
only are present the disease may be confounded 
with neurasthenia or some more or less trivial 
gastric affection Whenever symptoms of this 
character occur in middle-aged men, granular kidney 
should be suspected, and the state of the urine, the 
vessels, and the fundus oculi carefully examined. 

In the cardiac typ>e of the disease considerable 
difficulties present themselves in the differential 
diagnosis between granular kidney complicated by 
a failing heart and primary morbus cordis compli- 
cated by congestion of the kidney. Although m 
the latter case the urine is usually scanty, high- 
coloured, and contains a considerable quantity of 
albumen, cases are sometimes seen in which the 
percentage of albumen is small, resembling the 
condition present in granular kidney Further, 
when granular kidney is complicated with a failing 
heart and dropsy, the amount of urine secreted is 
necessarily diminished The condition of the 
vessels, the degree of tension, and the state of the 
fundus oculi furnish the most reliable evidence in 
making a difterential diagnosis between the two 
conditions 

Granular kidney has been confounded with cere- 
bral and cerebellar tumour In all cases of sus- 
pected granular kidney it is essential that the unne 
should be repeatedly examined, as the absence of 
albumen based on a single examination is of little 
or no value in excluding the disease 

Prognosis, — This disease must be regarded as 
an incurable malady, although patients suffering 
from It may in some instances live for many ^ears, 
and even suffer comparatively little inconvenience. 
They are always, however, in imminent danger of 
succumbing to some complication, such as cerebral 
hsemorrhage or fatal uraemia 

In cases of the cardiac type the prognosis is 
always very serious, and also in those cases in which 
inflammatory complications, such as pericarditis, 
pneumonia, or pleurisy, are present. 

Treatment — The first essential in the treat- 
ment of granular kidney is to protect the patient 
as far as possible from strain, and especially from 
strain of his vascular system, as any sudden exertion 
may, owing to the senous arterial disease present, 
lead to the occurrence of cerebral hsemorrhage. 
For this reason, among others, care should be taken, 
when prescnbing purgatives for these patients, that 
none are ordered that cause any severe griping or 
straining at stool, and it is probable that sdine 
purgatives are the most efficient and suitable drugs 
in these cases* 


The high tension should, if possible, be relieved. 
Warm baths and saline purgatives are efi&cient for 
this purpose, together with the regulation of the 
diet and the avoidance of stimulants. The only 
drugs which possess an efificient action in lowenng 
tension are the nitrites and nitro-glycenn. Nitnte 
of amyl produces the most transitory effects, and is 
not very suitable Nitro-glyccnn and erythrol 
tetra-nitrate are more useful, owing to the fact that 
the effects produced are more lasting. Often, 
however, owing to the anatomical changes in the 
blood-vessels, these drugs produce but little relief. 
Venesection may be used for the seme purpose in 
cases of extreme high tension associatea with 
uraemic symptoms or even with cardiac distress, and 
it IS notonous that a spontaneous haemorrhage such 
as epistaxis often relieves these patients considerably 
The best effects in the treatment of the high 
tension are usually obtained by promoting free 
action of the skm, free purgation with salines and 
careful dieting The diet should be light, and 
these patients should be especially warned £^inst 
eating large quantities of meat and highly seasoned 
foods Alcoholic stimulants are harmful, and even 
such substances as tea and coffee should be taken 
in moderation owing to their stimulant action It 
is impossible, however, in all cases to cut off 
alcoholic stimulants ; they may be necessary, for 
instance, in some cases of the cardiac form of the 
disease Any anaemia that may be present should 
be treated with iron and arsenic Whenever cardiac 
failure has supervened, and the patient presents sym- 
ptoms of mitral disease, the case must be treated on 
the usual lines, although such drugs as digitalis, 
strophanthus, strychmne, and cardiac tonics gene- 
rally, causing increase of the blood-pressure, must 
be used with caution, since the heart is already 
failing as a result of increased arterial pressure, and 
all these drugs tend to increase artenal pressure. 
At the same time it must be remembered that their 
beneficial action on the heart often outweighs their 
effects on the arteries 

Wherever the presence of dropsy requires incision 
or puncture for its relief, extreme care must be 
taken to avoid septic complications, since granular 
kidney, like other renal diseases, leads to a 
diminished resistance on the part of the tissues. 
Residence in a warm equable climate dunng the 
winter months is as important in the treatment of 
granular kidney as it is in that of Bright’s disease. 

KIDNEY, Haemorrhage in connection 
with. — Haemorrhage may occur into the substance 
of the kidney as a lesult of traumatism, as a result 
of embolism, of acute inflammation, and from the 
presence of growths. 

Submucous haemorrhages in the renal pelvis are 
seen in cases of purpura, leucocythaemia, and 
granular kidney, ana it is possible that the profuse 
haematuna sometimes seen in these diseases is de- 
pendent on haemorrhage in this situation. Sm 
p. 621. 

KIDNEY, Hydatid Disease of. — Hydatid 
disease involving the kidneys is rare, both liver 
and lung being more commonly attacked. The 
left kidney is rather more frequently afiected than 
the right, and the cyst usually aoses in the sub- 
stance of the organ In enlar^ng the cyst usually 
reaches the pelvis of the kidnty. In rare instances 
It has enlaiged upwards so as to perforate the lungs 
There is no record of a cyst having buiUt into^ 
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peritoneum. It is not uncommon for the cyst to 
cease growing. In other instances suppuration may 
occur as in other or^ns. When a hydatid cyst 
ruptures into the pelvis of the kidney the booklets 
and daughter-cysts are passed in the urine, and may 
give rise to attacks of renal colic, but the cyst may 
reach a very large size before it ruptures. The dis- 
charge of the booklets and daughter-cysts in the 
urine usually takes place paroxysmally, and may go 
on for many years. See Entozoa. 

A tumour simulating a hydronephrosis may be 
produced, but the disease can scarcely be diagnosed 
unless booklets are found in the urine or there is 
.clear evidence of hydatid disease elsewhere. When 
booklets are present in the urine the parent hydatid 
cyst is not necessarily in the kidney ; it may be in 
the retroperitoneal tissue, but the combination of 
booklets in the urine with attacks of renal colic 
is very suggestive of hydatid of the kidney. 

The prognosis is on the whole favourable, owing 
to the fact that the great majority of these cysts, if 
they rupture, rupture into the pelvis and their con- 
tents are discharged. 

The trecUment is similar to that of hydatid 
disease involving other parts. 

KIDNEY, Hypersamla of. — Two varieties of 
congestion of the kidney are seen : (i) active con- 
gesdon ; and (2) passive congestion. 

In congestion of the kidney the primary changes 
occur in the blood-vessels of the organ, but these 
may lead to secondary results in the kidney, 
especially if long-continued or severe. 

iETiOLOGY. — Active congestion of the kidney is 
closely associated with nephritis, and is usually 
produced by the action of toxic substances on the 
organ. It is thought, however, that it may arise 
under other conditions, and more especially by 
reflex effects produced through the nervous system. 
Many poisons, such as cantharides, turpentine, 
carbolic acid, and mineral acids, produce acute con- 
gestion of the kidney. The poisons of scarlet fever 
and of other acute specific fevers produce the same 
result Although many poisons, mineral and or- 
ganic, produce acute congestion, their action is 
rarely limited to the blood-vessels. Some poisons, 
such as cantharides, produce marked effects on the 
blood-vessels ; others, such as heavy metals, pro- 
duce their main eflects on the renal cells. Acute 
congestion of toxic origin is separated with diffi- 
culty from nephritis and Bright’s disease. 

Acute renal congestion pr^uced reflexly through 
the nervous ^stem is sometimes seen as a sequel 
to irritation of the lower urinar}'^ tract, as by the 
passage of a catheter. This rarely occurs where 
the kidneys are perfectly healthy, but it is liable to 
supervene if advanced renal lesions exist. It has 
been thought that congestion of the kidney may 
arise in some cases of excessive cardiac hyper- 
trophy, e.g. aortic disease. 

Passive congestion of the kidneys may be seen 
whenever the circulation through the venous system 
is interfered with. It is most commonly met with 
in cases of cardiac or of pulmonary disease, in 
which the right side of the heart is either primarily 
or secondarily involved. It may also be due to the 
pressure upon the vena cava, caused by diseases of 
the pericardium, abdomin^ tumours, or hepatic 
cirrhosis. The renal veinS!%iay be pressed upon 
by growths or aneurysms, and in rare instances 
dbrt^bosis of the rensd veins may occur as a result 


of marasmus or of septic processes. Thrombosis of 
the renal vein may occur as a result of these causes 
when the kidneys are healthy ; but it is also seen 
in certain renal diseases, especially the granular 
kidney and malignant disease. In rare instances 
the renal veins become thrombosed as a result of a 
phlebitis spreading from other parts, especially the 
pelvic veins. 

Morbid Anatomy. — In active congestion the 
kidneys are generally of normal size, or larjger than 
normal, and in some very acute forms the distension 
may be such as to cause rupture of the capsule. 
The capsule strips off readily, leaving a smooth but 
congested surface. On section the vessels are found 
engorged, and the distended glomeruli can fre- 
quently be seen as bright red spots. Streaks of 
extravasation may also be visible here and there, 
which on microscopical examination are seen to be 
dependent on hsemorrhage into and between the 
tubules. The changes are more marked in the 
cortex than in the medulla. Microscopically de- 
generative changes may be found in the renal cells, 
and both the tubules and the interstitial tissue show 
the presence of extravasated blood. In passive 
congestion the anatomical changes depend very 
much on the duration of the disease. In the acute 
forms dependent on thrombosis of the renal veins 
the congestion of the kidney-tissue is extreme, and 
is especially marked at the junction of the cortex 
and the medulla. On microscopical examination 
blood is found freely extravasated in and between 
the tubules, and the cells of the kidney may have 
undergone complete necrosis. In the more chronic 
forms the kidney is enlarged, red and often tou^h, 
the capsule may be adherent, while, on being 
stripped, it leaves an uneven surface, although in 
the earlier stages the surface of the organ may be 
smooth. The congestion is always well marked in 
the medullary portion of the kidney, and the 
Malpighian bodies are not generally so distended 
as in active congestion. On microscopical examina- 
tion the veins are found distended with blood, and 
extravasations into the interstitial tissue are espe- 
cially marked in the medullary region. Where the 
congestion is at all severe the tubules themselves will 
also contain blood. The interstitial tissue is in- 
creased in amount, and the basement membrane of 
the tubules is thicker than normal. In many 
tubules the cells have lost their characteristic struc- 
ture and have become hyaline and glass-like. In 
many cases it is difficult to distinguish with certainty 
between the results produced by mere passive con- 
gestion and those dependent on the co-existence of 
slighter forms of nephritis. 

Symptoms. — In active congestion true symptoms 
are freauently absent, and the condition is only re- 
vealed by an examination of the urine. In others 
the patient experiences some pain in the back, and 
this in exceptional circumstances may be severe. 
The urine is diminished in amount and contains 
albumen in variable quantity, large amounts some- 
times being present. Blood is also frequently pre- 
sent, usually in small amount, but in some forms of 
acute congestion produced by toxic agencies, such 
as turpentine and cantharides, the amount of blood 
present may be large. Hyaline, granular, and blood- 
casts al» occur. In the more severe forms of acute 
congestion suppression of urine, may occur, but 
dropsy is absent and forms one of the means of dis- 
tinguishing between acute congestion and acute 
Bnght’s disease. 
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In passive congestum the urine is diminished in 
quantity, often dark m colour, and contains albu- 
men in varying amount, from a mere trace to a 
sixth or even a third of its bulk. Hyaline and 
granular casts are also present, and it is not uncom- 
mon for blood even in considerable quantity to be 
present in the unne In many cases of passive 
congestion it is difficult to exclude other causes, 
especially toxic ones, and this may account for some 
of the higher grades of albuminuria seen, for in- 
stance, in pregnancy. In most cases of passive con- 
gestion the amount of albumen in tne unne is 
small 

Diagnosis < — Active congestion has to be sepa- 
rated from Bnght’s disease and from infarction of 
the kidney It is sharply marked off from the 
severe forms of Bnght’s disease by the absence of 
dropsy and also by the rapid manner in which the 
condition subsides and health returns 

Passive congestion has also to be separated from 
Bnght’s disease The difficulties that present 
themselves occur mainly in cardiac cases, in which 
it may be difficult to determine whether we have 
to deal with a primary cardiac case, with 
secondary congestion of the kidney, or a pnmary 
renal case with secondary cardiac failure. In 
passive congestion and in Bnght’s disease the 
urine may be scanty, but in passive congestion it 
is usually of high specific gravity, whereas in 
Bright’s disease, even if scanty in amount, the 
specific gravity is usually low. This statement, 
however, is not always accurate, and cases may be 
seen of congested kidney dependent on heart- 
disease where the unne is of low specific gravity ; 
these, however, are exceptional In passive con- 
gestion, although blood may be present even in 
some abundance, epithelial casts do not occur, the 
only casts present being hyaline and granular. 

Prognosis. — Active congestion of the kidney 
frequently subsides even when dependent on toxic 
causes, such as turpentine and cantharides , reflex 
active congestion when occurring in diseased kid- 
neys is, however, extremely serious The prognosis 
of passive congestion must necessanly depend almost 
entirely on its cause It is usually a serious compli- 
cation of morbus cordis and a sign of plethora of 
the venous system, although extreme anasarca may 
occur in cardiac cases without signs of marked 
congestion of the kidney, and conversely cases are 
seen where the renal congestion is apparently 

f renter than the congestion of the vessels generally 
assive congestion in cardiac disease affects the 
prognosis unfavourably, owing to the extreme diffi- 
culty of promoting diuresis in such cases 

Treatment — It is customary in active conges^ 
tion to apply dry cupping or hot fomentations over 
the loins, and in this way the pain maybe reheved. 
Measures promoting the activity of the skin and of 
the bowels must be used, and the diet must be 
reduced to a minimum in order to spare the kid- 
neys as much as possible In the more severe forms 
the malady requires treatment identical with that 
of acute Bright’s disease. 

In passive congestion treatment must be directed 
to the cause of the condition, and many such cases 
improve greatly under the administration of di^- 
tabs or caffeine, drugs which increase the activity 
of the kidney. Digitahs is especially of service 
owing to the fact that it prepuces its diuretic 
effects by improving the general circulation. Saline 
purgatives are often of great service, and the 


activity of the skin should be promoted by hot-air 
and warm baths. 

KIDNEY, Hypertrophy of.~The term ‘hyper- 
trophy of the kidney ‘ is usually applied to a con- 
dition in which the organs are increased m size 
without the presence of any gross morbid lesions. 
It has been much disputed whether the increase 
in the dimensions of the Organ is dependent on an 
increase in the size of the normal elements of the 
kidney, or whether it is dependent on an increase 
in their number Experimental evidence has been 
adduced, more especially by Tuffier, to show that 
after removal of portions of the kidney new- 
formation of renal elements takes place, and Tuffier 
considers that by progressive partial nephrectomies 
It IS possible to remove an amount of kidney equal 
to the whole of that normally present, and yet for 
kidney-tissue to be found post mortem This con- 
clusion, however, has not been accepted by other 
authorities, and most observers are agreed that no 
such formation of new elements occurs after the 
removal of portions of one kidney The removal 
of one kidney in animals or in man is usually, but 
not invanably, followed by a great increase m the 
size of its fellow , and in cases of congenital atrophy 
or want of development of one kidney, it is not 
uncommon for the other to more than equal the 
total weight and size of two normal kidneys. See 
Kidney, Atrophy of 

The removal of one kidney is more likely to be 
followed by an increase in size in the other when 
the organ is removed in the young Unilateral 
extirpation of the kidney in old animals is not 
followed by any hypertrophic enlargement of its 
fellow, and it is well known that in cases of malig- 
nant disease in the human subject involving one 
kidney the opposite organ is frequently not enlarged 
Most observers are agreed that in cases of so-called 
hypertrophy of the kidney the elements are some- 
what enlarged Hypertrophy of the kidneys in the 
human subject may involve one or both organs 
Bilateral hypertrophy often occurs in diabetes 
mellitus, and, although in some cases of diabetes 
the kidneys present evidences of Bright’s disease, 
It IS not uncommon for both organs to be consider- 
ably enlarged without the presence of any other 
morbid lesion 

Unilateral hypertrophy, however, is much more 
common, and this is seen in cases of congenital 
absence of one organ, in cases of unilateral atrophy, 
and also as a result of unilateral disease Where 
unilateral hypertrophy occurs it is not uncommon 
for the organ to be more than double the size and 
weight of two kidneys The mam importance of 
hypertrophy of the kidney, apart from its theo- 
retical interest, rests in the fact that such a kidney 
may be mistaken for a renal tumour, and several 
instances are on record where an exploratory lapa- 
rotomy has been done under this impression. 
Further, although the presence of a single hyper- 
trophied kidney is compatible with prolonged Ufe, 
many instances having been recorded in patients 
over eighty years of age, yet such kidneys often 
become involved in pathological processes, more 
especially calculous disease and Bright’s disease. 
Calculous disease is espeaally formidable in such 
cases. Hypertrophy of the kidney as such pro- 
duces no clinical symptoms. 

KIDNEY, Inflammation of. — ^The term m* 
phrihs IS sometimes applied to the uiitial stages of 
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Bright’s disease and more especially to acute Bright’s 
disease. It is better, however, to restrict it to the 
changes produced as a result of the action of certain 
specific poisons and more especially those produced 
during tne height of certain infective diseases, such 
as scarlet fever, pneumonia, typhoid fever, and 
diphtheria. Three groups of renal poisons may be 
recognised. The first is represented by the action 
of cantharidin and probably by the virus of scarlet 
fever. The second consists of certain metallic 
salts. A third group consists of certain vegetable 
and animal toxic suDstances, such as abrin, ricin, 
serpent-venom, and bodies present in the blood of 
some animals, e.g. the eel. The first group pro- 
duce their main effects on the glomeruli and give 
rise to what has been spoken of as a glomerulo- 
nephritis. The second group produce a coagulation- 
necrosis of the cells of the convoluted tubules. The 
organic poisons of the third group cause degenera- 
tion of the epithelial structures of the kidney differ- 
ing in some respects from a co£^lation-necrosis. 
In many respects the effects seen in nephritis are 
similar to changes produced in some stages of 
Bright’s disease, and even to those seen in the more 
severe forms of acute congestion. 

Bright’s disease is looked upon by some as merely 
a more severe or more prolonged nephritis. The 
nephritis seen during the incidence of acute diseases 
may be described as transitory, and is the cause of 
the so-called febrile albuminuria seen during the 
height of these diseases. Some maladies that pro- 
duce transitory nephritis during their height may 
lead to the production of Bright’s disease later. 
Thus in pneumonia and scarlet fever transitory ne- 
phritis is very common during the height of the 
disease, and Bright’s disease may arise during con- 
valescence j but the two conditions do not necessarily 
merge into one another. 

The transitory nephritis of these diseases is charac- 
terised clinically by a moderate and transient albu- 
minuria unaccompanied by the more serious effects 
of Bright’s disease, such as dropsy. In many cases 
it is probable that the lesions present in the kidney 
are scattered and partial in their distribution. In 
the more serious forms of nephritis seen as the 
result of the action of such poisons as cantharides or 
turpentine, hsematuria and more or less complete 
suppression of urine may occur. In the great 
majority of cases the condition is temporary and the 
alduminuria soon subsides and the patient com- 
pletely regains health. It is possible that in some 
such cases these forms of nepnritis lay the founda- 
tion for permanent renal disease. 

In the slighter forms no special treatment is called 
for, but in the more serious forms similar measures 
to those adopted in acute Bright’s disease are 
required. See Bright’s Disease. 

KIDNEY, Inflammation of Pelvis of.— Pye- 
litis is an inflammation — acute or chronic— of the 
pelvis of the kidney. Pyelitis may exist hy itself, or 
It may be part of a more widespread affection of the 
enito-urinary tract, such as cystitis on the one 
and and suppuration of the kidney on the other 
hand. 

^Etiology. — Pyelitis may be caused by infection 
from the lower urinary tract, or by the irritation of 
toxic substances excreted by the kidney. It is 
possible that the infective a|gent may sometimes 
reach the pelvis of the kidney directly from the 
blood'Stieam without being excreted by the kidney. 


In the great majority of instances, however, the in- 
fection reaches the pelvis of the kidney either from 
above or from below. Predisposing causes to pjre- 
litis are afibrded not only by the stagnation of unne 
in the renal pelvis as a result of obstruction caused 
by the presence of calculi, but also by dilatation oi 
the ureter either of congenital origin or dependent 
on some former obstruction of the lower part. Dila- 
tation of the ureter is a most important predisposing 
cause in cases of pyelitis dependent on inmction 
from below. Pyebtis may complicate cystitis, as 
for instance in gonorrhoea, with little or no distension 
of the ureter ; but it is in cases of enlarged prostate 
and urethral stricture complicated by dilatation oi 
the bladder and ureters that pyelitis is most frequentl} 
seen {see Kidney, Consecutive Inflammation 
OF). Micro-organisms are also excreted by the 
kidney, and in their passs^e down the urinary tract 
they may set up inflammatory mischief either in the 
kidney itself or in the pelvis ; in this way a descend- 
ing pyelitis may be produced. There are a number 
of acute diseases such as typhoid fever and acute 
pneumonia, in which slight pyelitis may be present, 
and a number of poisons, especially turpentine and 
cantharides, may cause pyelitis. Other causes of 
pyelitis are the presence of calculi and tubercular 
disease in the pelvis of the kidney. The majority of 
cases of pyelitis are the result of sepsis, calculi, or 
tubercular disease. It is said that exposure to cold 
may lead to pyelitis, but this is very doubtful. 

Morbid Anatomy. — The mucous membrane of 
the pelvis of the kidney is congested, coated with 
mucus, and often greyish in colour. Numerous 
punctiform submucous haemorrhages are frequently 
present and may cause necrosis of the overlying 
epithelium and so produce ulcers. The renal pelvis 
may contain varying quantities of pus. If the 
disease is of any duration, the pelvis of the kidney 
will be dilated and its walls thickened, and, in 
some cases, covered by a kind of false membrane. 
In most cases, both the kidney and the ureter present 
marked changes, the latter being thickened and 
often dilated and its lumen more or less obstructed, 
partly by the swelling of the mucous membrane and 
partly by the accumulation of inflammatory products 
and blood. The changes in the kidney present 
considerable variety. In simple pyelitis little 
or no change is observed except that the apices 
of the renal pyramids may be somewhat flattened. 
The pyelitis is frequently complicated by the presence 
of pyelonephritis or by pyonephrosis ; in the former 
case areas of suppuration of varying .size are found 
extending between the pyramids of the kidney into 
the cortex, and there are often numerous small 
abscesses in the cortex beneath the capsule. In 
pyonephrosis the kidney undergoes distension similar 
to that seen in hydronephrosis, but the renal tissue 
presents many inflammatory changes. The dis* 
tension may be so great that the organ remains 
simply as a bag containing pus. In other cases 
where the distension is not so great, areas of the 
medullary portion of the kidney, more or less con- 
siderable in size, show necrotic changes. When 
pyonephrosis ensues as a complication to pyelitis, 
the capsule of the kidney is often greatly thickened, 
and adhesions may be formed between the kidney 
and surrounding organs. 

Symptoms. — The symptoms produced by pye- 
litis depend not only on the seventy of the disease, 
but also very largely on its cause. In simple pye- 
litis, unassociated with the presence of calculi or 
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local tuberculosis, pain of moderate seven^ is felt 
in the loin ; but in many cases this is not sumciently 
severe to be called more than uneasiness. Fre- 
quency of micturition is often present, and a marked 
mature even when there is no evidence of the 
presence of cystitis. The urine is acid, and con- 
tains a vanable amount of pus Haematuria is not 
generally a marked feature, unless the pyelitis is 
due to local irritation (calculi or tuberculosis). The 
amount of albumen in the urine is small, and is de- 
pendent on the presence of the pus. Albuminuria 
out of proportion to the quantity of pus present is a 
sign of the involvement of the kidneys by some other 
morbid process, most commonly amyloid disease 
Fever is usually present, and its course exceedingly 
irregular. In the more severe forms the temperature 
may be high and ngors may occur ; while attacks 
simulating those of renal colic may be produced by 
the disloagment of inflammatory products and by 
the passage of blood-clots through the ureter. 
There is usually tenderness on deep pressure over 
the affected kidney. When pyonephrosis ensues the 
urine frequently remains free from pus, since the pro- 
duction of the pyonephrosis involves the obstruc- 
tion of the ureter Where pyelonephritis is present 
as a complication or accompaniment of pyelitis the 
patients are much more profoundly ill , they become 
wasted, and assume a cachectic appearance and 
suffer from hectic fever Where pyonephrosis de- 
velops, the tumour formed by the distended kidney 
may often be recognised. Pyelitis may be uni- 
lateral or bilateral The former is seen in some 
cases of calculous and tubercular pyelitis, the latter 
more often where the pyelitis is a sequel of cystitis 
In calculous pyelitis pain is a more prominent feature 
than in the simple variety, and such patients often 
present a history of the passage of calculi or 
gravel Htemorrhage is also often profuse in cases 
due to calculi In tubercular pyelitis the discharge 
of pus IS usually abundant and that of blood scanty, 
although cases have been descnbed in which the 
onset of tubercular pyelitis was marked by profuse 
hoematuria In tubercular pyelitis tubercle-bacilli 
may be found in the urine, either by microscopical 
examination of the centrifugalised deposit, or else 
by the inoculation of susceptible animals with the 
suspected urine The latter is on the whole the 
more reliable , method, owing to the difficulties 
occasionally experienced in distinguishing between 
the Bacillus tuberculosis and the smegma-bacillus 
Diagnosis — The diagnosis of pyelitis is usually 
readily made in uncomplicated cases by examina- 
tion of the urine Some difficulty may be expe- 
rienced in determining whether the disease is uni- 
lateral or bilateral, and most frequently this has to 
be determined by the situation of the pain and 
tenderness In some cases, and more especially m 
the female, cystoscopic examination of the bladder 
and catheterisation of the ureters may afford certain 
evidence as to the situation of the disease. Diffi- 
culties sometimes present themselves in distinguish- 
ing between cystitis and pyelitis, since, although 
the urine is generally alkaline in cases of cystitis 
and acid in pyelitis, this is not invanable, and some 
forms of cystitis occur with acid unne, and pyelitis 
complicating cystitis may be accompanied by an alka- 
line unne. The diagnosis has usually to be based 
on the presence of renal pain and tenderness. It is 
often a matter of ^eat importance to determine 
whether pyelonephntis is present Where this is 
the case the patient is usually more ill, more 


wasted, and suffers from more charactenstic hectic 
fever than where pjrelitis alone is present The 
urine in pyelonephritis is often abundant and of 
low specific gravity. Calculous is to be distin- 
guished from tubercular pyehtis by the history, by 
the greater tendency to hkmaturia, and often by its 
longer duration Calculous pyelitis is a malady 
which may exist for many years without seriously 
interfering with the general health. The most 
reliable means, however, of distinguishing between 
the two IS by determining the presence or absence 
of tubercle-bacilli in the urine 

Prognosis. — The prognosis of pyelitis depends 
on Its cause. In the slighter forms dependent on 
the presence of gravel this is not unfavourable. The 
tnvial pyelitis accompanying acute speciBc fevers >s 
also of no great importance, except that it may the 
foundation for subsequent calculous disease. Cases 
of septic pyehtis and of tubercular pyelitis are 

f rave Pyehtis comphcating gonorrhoea may even 

e fatal by setting up pyaemia , but many of these 
septic varieties of pyehtis can be successfully treated 
by operative interference 

Treatment — Many forms of pyehtis require 
sui^ical treatment, such as the removal of stones or 
the draining of the distended kidney, or even in 
some cases the passage of a long catheter up the 
ureter and the washing out of the renal pelvis 
The slighter forms associated with the presence of 
gravel may often be greatly benefited by medical 
treatment The diet should be light, and all stimu- 
lating drinks should be avoided The patient should 
take large quantities of barley-water, of infusion of 
buchu, or of hnseed-tea Alkalis, such as car- 
bonate or citrate of potassium, often relieve the 
urgency of micturition , and uva ursi and infusion 
of buchu have been recommended for the same 
purpose Mild counter-irritation may be applied 
to the loins to relieve the pain 

KIDNEY, Malpositions of — Malpositions may 
be congenital or acquired Further, the kidney 
may be fixed in its anomalous position, or the dis- 
placement may be accompanied by mobility The 
most important congenital malpositions of the kidney 
are those in which the or^an is situated (l) over 
the sacro-ihac synchondrosis , (2) in the concavity 
of the sacrum ; or (3) in the iliac fossa Such dis- 
placements usually involve only one kidney. Mal- 
position of the kidney is often associated with other 
congenital anomalies, especially with anomalies in 
the development of the large intestine, and in its 
relation to the peritoneum. In some instances 
imperforate anus is associated with malposition of 
the kidney. The most frequent of the ‘ fixed * dis- 
placements is that over the sacro-iliac synchon- 
drosis. A fixed displacement of the kidney is of 
some clinical importance, since (i) it may be mis- 
taken for a tumour, as in the case of a kidney 
occupying the concavity of the sacrum and palpable 
pgr rectum ; and (2) the displaced or^n may 
become enlarged and tender, as a result of kinking 
of the renal vein. In this way considerable pain 
may be produced, and the condition be erroneously 
diagnosed as inflammatory, as in a case iu whi(£ 
a swollen kidney, situated in the iliac fossa, was 
di^nosed as inflammation of the appendix. 

Displacements with mobility are ususBy knowp 
as mcvctble kidney. Two varieties of movable 
kidney are generally recognised: one where the 
mobility of the organ is*sligntly greater than normal, 
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so that it descends more during the normal respira- 
tory movements; the other, where the unnatural 
mobility is far greater, so that the organ can be 
moved about freely in the abdominal cavity ; to the 
latter variety the name of floating kidney has some- 
times been applied. The normal kidneys move 
considerably during respiration, but not to an extent 
sufficient to allow the hand to be inserted above the 
kidney. Some authorities consider that if more 
than &e lower third can be felt during inspiration 
the t'^rm ‘ movable kidney * should be applied to 
tb.. condition. In the slighter forms of movable 
kidney the organ maintains its normal relations to 
the peritoneum, but in the more severe forms, or 
‘ floating kidney,* the peritoneum passes behind the 
kidney to a variable extent, forming a kind of 
mesonephros. It is probable that the formation of 
this spurious mesonephros is generally congenital, 
but it may also be acquired as a result of unnatural 
mobility of the organ. The kidney normally is 
kept in its position partly by the pressure of the 
adjacent viscera and the tonic contraction of the 
abdominal muscles. In addition to these the most 
important factors are the bands of fibrous tissue 
which pass through the fatty bed in which the 
kidney lies, and also the reflections of the perito- 
neum from the kidney to the adjacent organs. The 
most important of the latter is the reflection passing 
from the anterior surface of the kidney to the duo- 
denum. 

/Etiology. — Movable kidney is more common 
in women than in men, and the right kidney is 
more frequently affected than the left. The slighter 
forms of movable kidney are extremely prevalent in 
women, but such a condition apart from the pro- 
duction of symptoms is scarcely to be looked upon 
as pathological. Predisposing causes are distension 
of the abdomen and laxity of the abdominal walls, 
arising either as a result of the distension, or else 
due to impaired nutrition. In some instances the 
condition has developed as a result of tight-lacing. 
In many it has followed traumatism, either direct 
injury to the loin or more often displacement of the 
organ resulting from a shock or jar produced by 
jumping. 

Morbid Anatomy. — The kidney may be found 
in its normal situation, but owing to looseness of 
attachments it may be more freely movable behind 
the peritoneum. In the more serious forms the 
spurious mesonephros will allow the kidney to be 
moved about freely in the abdominal cavity. The 
kidney itself does not usually present any marked 
changes, but in some instances of extreme mobility 
where kinking of the vein or of the ureter has re- 
sulted, the results of these conditions may be visible 
{see Hydronephrosis ; and Kidney, Congestion 
of ). In some cases, changes in other organs are found, 
e.g. dilatation of the stomach, which apparently is 
reduced by the traction exerted on the duodenum 
y the displaced organ through the peritoneal re- 
flections p^ing from the kidney to the duodenum. 
The common bile-duct may also be dragged upon 
and partially obstructed in this way. 

Symptoms. — In a large num^r of cases no 
symptoms are produced, and the condition is re- 
cognised accidentally during examination of the 
abdomen for other purposes. ^ In a certain number 
of cases, however, the patients seek advice with 
more or less characteristic symptoms, and in a 
nnall proportion of cases the effects produced may 
t>e severe. One of the m<»t constant ^onptoms is 


pain in the abdomen and loin, which occasionally 
resembles that of renal colic. In these cases, there 
may be nausea and vomiting with tenderness in the 
abdomen and loin. Abdominal distension may 
occur, and intestinal obstruction be simulated. 
Neurasthenic symptoms are often present even in 
cases where the pain and other effects pr^uced 
are not severe, and instances occur in which no 
other signs than those of movable kidney are 
seen in patients suffering from very severe neuras- 
thenia. In such cases wasting is often a marked 
phenomenon. In a small proportion of cases of 
movable kidney, hsematuria occurs, accompanied 
by severe pain, and it is supposed that in such 
cases kinking of the renal vein has resulted from 
the unnatural mobility of the organ. Transient 
jaundice is rarely met with ; gastric symptoms are 
accounted for by dilatation of the stomach. In- 
termittent hydronephrosis is one of the most im- 
portant of the more serious effects produced by this 
condition. 

Diagnosis. — The condition is usually readily 
recognised owing to the fact that a large number of 
patients suffering from it are emaciated and palpa- 
tion of the abdomen readily reveals the extreme 
mobility of the organ. Pressure on the kidney 
often causes nausea and faintness. The condition 
may be overlooked where the patient presents only 
gastric symptoms, and difficulties may arise in the 
differential diagnosis between some forms of 
movable kidney and calculus, as both may produce 
paroxysmal pain and haematuria. Although neuras- 
thenia is often associated with movable kidney, the 
latter is not often the sole cause of the former, and 
the neurasthenia may persist in all its severity after 
the successful relief of the movable kidney. 

Prognosis.— I n the vast majority of cases the 
condition is not serious, but the pain may be of 
sufficient severity to interfere with the normal 
avocations of the patient. Where hydronephrosis 
is produced more or less serious effects may 
result. 

Treatment. — When no symptoms are present 
no treatment is required. When symptoms are 
present, relief can, in the majority of cases, be 
given by the application of a suitable belt or pad, 
and by measures directed to the improvement of 
the general health, and especially the tone of the 
abdominal muscles. Massage and Weir- Mitchell 
treatment may be of service, but massage is some- 
times harmful, and the mobility increased by it. 
Surgical treatment may be required if the pain be 
severe and constant, especially if hydronephrosis 
have resulted. In such cases nephrotomy, nephror- 
rhaphy or even nephrectomy may be required. 

KIDNEY, Morbid Growths of.— Both simple 
and malignant growths occur in the kidney. The 
former are of no great clinical importance and 
include adenomata, fibromata, lipomata, angjo- 
mata, and mvxomata. In addition to these, 
gummata, and the growths peculiar to leuco- 
cythaemia and lymphadenoma, are not uncommon. 

Adenoma is the most common simple growth 
affecting the kidney, and is usually no larger than a 
split pea. It maybe found in healthy kidneys, but 
more often in granular kidneys. In some instances 
it may reach a large size and may be bilateral. 
An isolated fibroma is sometimes seen in the 
medullary portion of the kidney, and in rare in- 
stances multiple fibromata occur in the capsule 
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associated with fibromata in other parts, especially 
the ovary. 

The malignant growths commonly affecting the 
kidney are sarcoma, carcinoma, and malignant 
adenoma. In addition to these, columnar epithe* 
lioma IS met with, and even squamous epithelioma,' 
occurring as a primary growth, has been descnbed 

Renal sarcomata are usually of the round- or' 
spindle-celled variety ; in a few rare instances 
alveolar sarcoma has occurred Sarcomata are met 
with most frequently in early life, and in a con- 
siderable number of the cases the tumour contains 
striated muscle-fibres ; to these malignant sar- 
comatous tumours the name of rhabdomyoma has 
been applied This form of tumour is common in 
cases of congenital sarcoma, but is also met with m 
sarcoma occurring in young children. Melanotic 
sarcoma in the form of secondary growths also 
occurs in the kidney, and may be accompanied by 
melanuna See Pigmentation ; and Urine, 
Morbid Conditions of. 

In most cases of carcinomata affecting the kidney 
the growth is of the encephaloid variety , scirrhus 
IS only rarely met with In many instances the 
encephaloid growth undergoes colloid or other form 
of degeneration , the growth is usually exceedingly 
soft and fnable 

In a considerable proportion of cases of malignant 
diseases of the kidney the growth really begins in 
what is spoken of as a suprarenal ‘ rest ’ These 
‘ rests ’ are situated in the cortex of the kidney beneath 
the capsule, and the growths arising in them re- 
semble in their structure that of a suprarenal body, 
but, owing to the presence of considerable quantities 
of fat, this may be overlooked These growths 
often reach a considerable size, and they may either 
infiltrate or compress the neighbourmg substance of 
the kidney. These tumours are accompanied by 
secondary growths, similar in structure, in other 
parts of the body The structure of a growth arising 
from a suprarenal * rest ’ resembles that of malignant 
adenoma more than that of sarcoma In many 
cases Its clinical course is relatively slow 

Villous tumours of the mucous membrane of the 
calices and of the renal pelvis sometimes occur, 
and may reach a very large size 

In about half the cases of malignant growths in- 
volving the kidney, the tumour remains confined 
within the capsule of the organ, even when the 
growth has reached a very large size ; and in this 
way a more or less general enlargement of the 
kidney is produced In the rest of the cases the 
growth perforates the capsule The growth often 
spreads along the renal vein and may produce 
thrombosis of this vein or of the vena cava 
Secondary deposits occur, especially in the lungs, 
the liver, and in the lumbar glands 

Symptoms. — The more befiign tumours of the 
kidney usually give rise to no symptoms Cases of 
adenoma of the kidney have been descnbed in 
which, owing to extensive cystic degeneration of the 
growth, effects have been produced resembling both 
ciimcally and histologically those seen in cystic 
disease of the kidney. 

Pain, hsematuria, and the presence of a tumour 
form the charactenstic climcal features of malignant 
disease of the kidney. The pain is usually felt in 
the loin, and is liable to undergo exacerbations 
simulating those of renal colic. In sohie cases 
these attacks of pain are dependent on the passage 
of blood-clot or of fragments «f the growtn. 


Hsematuria occurs in about one half the cases and 
may be very profuse ; it is usually intermittent. In 
rare instances fragments of the growth have been 
detected in the urine In most cases a renal tumour 
can be detected, and presents the usual features. 
It is not unusual for the tumour to be of suffiaent 
size to be visible through the abdominal parietes, 
and in such cases the superficial veins of the abdo- 
men may be unnaturally distended owing to the 
interference with the circulation through the vena 
cava The tumour presents the ordinary features 
of a renal tumour It is limited to one side of the 
abdomen, has a rounded outline, and moves but 
slightly with respiration The presence of the 
colon crossing the tumour can often be determined 
either by palpation or by percussion. When the 
disease is fully established, the charactenstic 
asthenia and cachexia are produced especially in the 
case of caranoma Intestinal obstruction may 
result from pressure on the colon or from the growth 
invading some portion of the intestine. In rare 
instances the disease may spread and involve the 
vertebral column and produce paraplegia Throm- 
bosis of the vena cava may lead to oedema of the 
legs Ascites may also occur if the peritoneum be 
invaded 

Diagnosis — The diagnosis is usually based on 
the presence of a renal tumour together with 
hsematuna and in many cases cachexia. If haemat- 
uria is absent, the renal tumour may be mistaken 
for a splenic tumour, for enlarged abdominal glands, 
for pennejihric abscess, or for certain tumours of 
the liver and ovary Splenic tumours usually pre- 
sent a sharp edge and notch, and are more movable 
with respiration than renal tumours , and it is ex- 
ceptional for the colon to pass in front of a splenic 
tumour In some cases a splenic tumour is vertical 
instead of oblique, and then the difficulty of dis- 
tinguishing between the two is greater Even 
when both haematuria and a renal tumour are pre- 
sent, errors may be made, as in one instance where 
hsemorrhage occurred into the sac of a hydro- 
nephrotic kidney, producing a solid renal tumour 
and haematuna. Where a tumour cannot be felt 
the difficulties are considerably greater, as profuse 
haemorrhage like that seen in malignant disease may 
occur with renal calculus and renal tuberculosis, ana 
even in some cases of granular kidney See PHY- 
SICAL Examination 

Prognosis —The average duration of carcinoma 
of the kidney is a year, but m exceptional cases 
life may be prolonged for several years In sar- 
coma the course of the disease is still more rapid. 

Treatment — Medical treatment is purely pal- 
liative Morphine is given to relieve the pain. 
The bowels require especial attention owing to the 
constipation resulting from the pressure on the 
descending colon 

If the tumour has its origin in a suprarenal * rest,* 
surgical interference is often successful ; the removal 
of the whole kidney is not always necessary, for, in 
some cases, the growth can be shelled out. 

In cases of carcinoma and sarcoma the prospects 
of a cure by nephrectomy are not so favourable. 
The results of removal of sarcoma are rather better 
than those of caremoma, but recurrence is fre- 
quent 

Owing to the doubt that must exist maUm 
number of cases as to the actual nature of the mormd 
growth present, an exploratory laparotomy Is gene- 
rally advisable. 
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KIDNEY, Parasites of. — The parasites which 
have been described as existing in the human 
kidneys are hydatids {see p. 831 ). Strongylus gigas, 
Fentastoma denticulatum, Bilharzia haematobia; 
also the larval form of the Filaria sanguinis hominis, 
which inhabits the lymphatic vessels, either of the 
kidneys themselves, or of some lower part of the 
urinary tract. 

Treatment. — In the treatment of patients 
affected with Bilharzia hsematobia, the internal use 
of oil of turpentine is recommended. It is stated 
that, when the bladder is affected, vesical injections 
of iodide of potassium, twenty or thirty grains 
dissolved in tepid water, repeated every second or 
third day, have been found useful. See Entozoa ; 
Chyluria ; and Kidney, Hydatid-Disease of. 

KIDNEY, Syphilitic AflTectlons of. —Syphilis, 
like other acute specific diseases, may cause or pre- 
dispose to certain affections of the kidney. Bright’s 
disease is not uncommon as a complication during 
the early stages of syphilis. In this respect the 
influence of syphilis is comparable to that of scarlet 
fever and other acute diseases, since it may not 
only lead to the production of Bright’s disease, but 
may also produce a transient albuminuria. When 
Bright’s disease ensues as a sequel to syphilitic 
infection, the disease runs the same course as when 
due to other causes. Amyloid degeneration of the 
kidney is a common result of syphilis, and is some- 
times erroneously diagnosed as Bright’s disease {see 
Bright’s Disease). In rare instances gummata 
are formed in the kidney, but there is no means 
of diagnosing their presence. 

KIDNEY, Thrombosis of. — Thrombosis of the 
renal vessels is a rare lesion : venous thrombosis 
is more frequent than arterial. Thrombosis of the 
renal vein may occur primarily during the course 
of debilitating diseases, e.g. diphtheria. It is more 
usual as a result of extension into the renal veins 
of thrombi arising in the inferior vena cava. In 
such cases the thrombosis may start in the veins 
of the pelvis or of the lower limb, and may gra- 
dually mvolve the vena cava until it reaches the 
point of entry of the renal veins. Such renal 
thrombosis is seen in cases of primary septic pelvic 
diseases, after operations such as ovariotomy or the 
removal of uterine ‘ fibroids,’ or following the septic 
complications of childbirth. In rare instances 
thrombosis spreading from the pelvic veins to the 
vena cava and renal veins is seen after abdominal 
operations involving the ligature of pelvic veins 
without any clear evidence of the presence of septic 
complications. Thrombosis of the renal veins may 
also complicate certain renal diseases, especially 
malignant disease of the kidney and granular con- 
tracted kidney. Thrombosis of the renal veins leads 
to extreme p^ive congestion of the kidneys and, 
if bilateral, to complete suppression of urine ; but 
in many instances only one renal vein is in- 
volved. 

Thrombosis of the renal artery or its branches 
occurs in very rare instances as a result of the 
presence of endarteritis. In such cases effects very 
similar to those seen in embolism are produced, 
more or less extensive areas of the cortex of the 
kidney undergoing necrosis. In one instance, re- 
sided by the writer, bilateral thrombosis of the 
inl^lobulAr arteries occurred, producing completq 
necrons of the cortex of both kidneys. 


KIDNEY, Tuberoulosis of.— Renal tubercu- 
losis exists in two forms, (i) In one the organ 
contains scattered miliary tubercles, and the renal 
infection is part of a general tuberculosis. In such 
cases the renal lesion does not develop to any great 
extent, and the tubercles are always of small size. 
They are most abundant in the cortex in the vicinity 
of the capsule, and are usually of a yellow tint. 
A few scattered tubercles may be found in the 
medulla. In exceptional instances the individual 
foci may reach the size of a split pea. In this form 
of the disease the infecting agent reaches the kidney 
through the blood -stream, and the bacilli are arrested 
in the capillary tufts and in the interstitial tissue 
between the tubules. Bacilli may be present in 
the urine in small numbers. Miliary tuberculosis of 
the kidney produces no symptoms, and is of no 
clinical im^rtance, the lesions in other parts, 
especially in the lungs and meninges, overshadowing 
those in the kidney. 

(2) In the other form of tuberculosis of the kidney 
the disease is more localised, but the tubercular foci 
are more extensive. One or both kidneys may be 
involved, and no other organ may be affected. 
More frequently, however, the local tuberculosis is 
associated with similar disease in other parts of the 
body, especially of the genito-urinary tract. This 
is peculiarly the case in males ; the epididymis, 
bladder, vesiculse seminales, and prostate b^ing 
most frequently involved. It is to this form of the 
malady that the expression tuberculous kidney is 
generally applied. 

Etiology. — Tubercular disease of the kidney is 
more common in children and young people, but 
many instances are met with in the earlier years of 
adult life, and the disease is more common in men 
than in women. In tubercular disease of the genito- 
urinary tract it is rare for the lower portion of the 
tract to be alone affected ; and, for this among 
other reasons, it is probable that in many cases the 
tubercular infection of the kidney is primary, and 
the involvement of the lower urinary tract, such as 
the bladder or prostate or ureter, is secondary. In 
a certain proportion of cases variously estimated by 
different authorities, the renal lesion is consecutive 
to a primary focus of tuberculosis in the prostate, 
epididymis, or some other part of the genito-urinary 
tract. In some instances the malady spreads by 
direct continuity from the bladder to the kidney 
along the ureter, the latter being thickened along 
its whole course, and its mucous membrane ulcerated. 
In other cases it would seem that the infection 
reaches the kidney from the lower urinary tract in 
a similar manner to that seen in pyelonephritis, 
namely by the lymphatics. All writers are agreed 
that in a certain proportion of cases, estimated by 
some to be as high as 40 per cent., the renal lesion 
in cases of tuberculosis of the genito-urinary tract is 
the primary one. For these reasons the co-existence 
of tubercular lesions in the kidney and genito- 
urinary tract is frequent. 

Morbid Anatomy.— The renal lesions in tuber- 
culous kidney are very various. In most instances 
extensive areas undergoing caseation are found in 
the cortex of the organ involving the medulla by 
direct extension. These masses are somewhat 
conical in section and roughly resemble infiircts. 
The caseation that the central parts Xindergo leads 
to the formation of cavities with shreddy walls. 
The number and size of these areas present ^eat 
variation. Their contents may undergo calafica- 
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tion. In most instances the mucous membrane of 
the pelvis of the kidney is also affected and contains 
tubercles. As a result of their caseation, ulcers of 
varying size are forn^ed The pelvic mucous mem- 
brane generally is greatly thickened, and this may 
be sufficient in amount to cause obstruction to the 
exit of unne, and thus lead to the formation of a 
pyonephrosis. The ureter may also become blocked 
by the detachment of fragments of the tuberculous 
tissue, or in some instances by the thickening pro- 
duced by tubercular changes in its wall at some 
distance from the pelvis of the kidney In this 
way also a hydro- or pyonephrosis may be produced 
Occasionally fibroid changes take place, leading to 
the atrophy of the kidney and the encapsulation of 
the tuberculous tissue contained in it. Even where 
the disease is primary in the kidney, other organs 
soon become affected, such as the abdominal glands, 
the lungs, and occasionally the intestines. 

Sympioms — The deposit of tubercle in the kid- 
ney may lead to moderate enlargement of the organ 
quite apart from the development of such complica- 
tions as pyo- or hydronephrosis, and in such in- 
stances a renal tumour may be detected More 
often the enlargement of the kidney is shght in 
amount, and on palpation pain and tenderness are 
more frequently detected than the presence of any 
notable enlargement of the organ. The symptoms 
of pyelitis are usually present, owing to the fre- 
quency w ith which the tubercular changes involve 
the renal pelvis The symptoms of tubercular 
pyelitis resemble in many respects those of calculous 
pyelitis , but the frequency of micturition is often 
extreme, and not so definitely related to movement 
Thus It may be quite as marked by night as by day. 
Pam is commonly present, and is usually constant 
in the lumbar region Exacerbations may occur 
from time to time which may be due to the tempo- 
rary blocking of the ureter by fragments of the 
tuberculous tissue Pus in variable amount is pre- 
sent in the urine The amount of albumen is 
usually related to the quantity of pus present, but it 
IS not uncommon for amyloid disease of the kidney 
to exist as a complication, and in such cases the 
albuminuria is greater Haematuria is often present 
during some period of the illness, and is usually 
scanty in amount ; but it is not very exceptional 
for profuse hsematuna to occur from time to time. 
The general effects that are usually seen in tuber- 
culosis of other organs, such as emaciation, sweat- 
ing, and pyrexia, are commonly present Exami- 
nation of the urine will frequently reveal the presence 
of tubercle-bacilli, and their presence may not only 
be detected by the ordinary methods of staining, 
but also by the inoculation of susceptible animals 
with the suspected urine. In cases of doubt the 
latter is the better procedure, as difficulties are 
sometimes expenencea in distinguishing with accu- 
racy between the Bacillus tu^rculosis and the 
Smegma-baallus Death may be due to unemia, 
or sometimes to suppression of unne; but in a 
large proportion of cases it is dependent on the 
extension of the disease to other parts, more espe- 
cially the lungs and the intestine. 

Diagnosis.— In most instances the disease will 
present itself with the symptoms of pyelitis, and 
the dia^osis may be made by the detection of the 
bacilli in the unne, or by the evidence of tubercu- 
losis of the genito-urinary tract, such as the epidi- 
dymis, prostate, and, in women, the thickening of 
the ureter. In cases where blocking cf the ureter 
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has led to distension of the kidney some difficulty 
may be expenenced in distinguishing between 
simple pyonephrosis and one complicating tubercular 
disease 

Prognosis. — The prognosis is very grave, al- 
though where the disease is strictly unilateral suc- 
cess has followed the removid of the affected kidney* 
Catheterisation of the ureters mapr afford useful 
evidence as to the presence of unilateral disease. 
Where the malady is fully established, life is not 
usually prolonged for more than a few months ; but 
cases have been known to live as long as three 
years after the nature of the disease has been 
recognised 

Treatment. — Where there is clear evidence of 
the disease being limited to one kidney nephrectomy 
is advisable, but in other cases treatment can only 
be directed to the relief of the pain and the pro- 
motion of the general health, such as are employed 
in the treatment of tuberculosis elsewhere. 

John Rose Bradford. 

KIN^STHESIS (KivftOf I move, and ata6ii<rts, 
sensation) — The sense by which we appreciate the 
character and extent of voluntary movements. 

KINETOPLASMA. — The granules m a motor- 
cell which are stained by basic dyes, and often 
known as a chromophile or chromatic substance. 

KING’S EVIL — A popular name for scrofula, 
originating m a belief formerly held that the disease 
could be cured by the king’s touch. Sec Scrofula. 

KISSINQEN, In Bavaria — Common salt 
waters See Mineral Waters. 

KLEBS-LCEFFLER BACILLUS— A synonym 
for the Bacillus diphtherise See Diphtheria. 

KLEPTOMANIA — Insanity charactensed by an 
irresistible impulse to steal See Insanity, Im- 
pulsive ; and Crime, Irresponsibility for, 

KOPF-TETANUS — A local manifestation of 
tetanus occumng in cases in which the face is injured, 
and attended by tnsmus and facial paralysis. Later 
on the general phenomena of the disease supervene, 

KOPLIK’S SPOTS — Small red spots, with pale 
blue centres, sometimes observed on the mucous 
membrane of the mouth during the pre-eruptive 
stage of measles. See Measles 

KRA-KRA — Synon Craw-craw — A word 
used by negroes to denote any form of skin-eruption 
characterised by much local inflammation, and 
especially by the presence of pustules. 

KRAUROSIS {KpavpoSf dry). — An atrophic con- 
dition of the female generative organs, accompanied 
by intense itching of the affected parts. 

KREUZNAOH, In Germany.— Common salt 
waters containing lodme. See Mineral Waters. 

KROUOMANIA (jrpoK I shake).— This term 
IS sometimes appUed to co-oidinat^ movements, 
rhythmically repeated, and found prinetpRUy in 
* l^bit-spasms ’ in feeble<*minded chiloren. 

KY PH 081 8 (Hvp4s, bent)— A synoi^ for angular 
deformity of the spine. See Spins^ Diseases 
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LABIO.GLOS80.LARYNQEAL PARALYSIS 
{labium, a lip ; yh&aaa, the tongue ; and kdpuy{, 
the throat).— There arc two forms of this disease, 
which have to be considered separately, namely 
(^) a chronic form ; and (B) a sudden form— 
the latter is often termed ‘ acute,’ but is, as a rule, 
sudden in onset (C) A true acute (not sudden) 
variety is met with in rare instances. A fourth 
variety, pseudo-bulbar paralysis, entirely dif- 
ferent in seat, needs to be distinguished, but will be 
afterwards described. 

(^) Chronic Lablo • Qloseo - Laryngeal 
Paralysis. — Synon. : Bulbar Palsy ; Duchenne’s 
Paralysis ; Fr. Paralysie Glosso-labio-laryngie ; Ger. 
Progresswe Bulbarparalysie, 

Definition. — A progressive symmetrical para- 
lysis of the lips and adjacent facial muscles, of 
the tongue, pharynx, and sometimes also of the 
lar3mx ; with or without conspicuous wasting ; and 
often associated with muscular atrophy elsewhere. 

/Etiology. — Of the causes of the affection little 
is known. It is a disease of later life, being almost 
unknown under forty. Exceptional cases have been 
met with in early adult life, and even in late child- 
hood. In the latter instances several members of a 
family have been known to suffer, and a congenital 
tendency to early failure of vitality in the struc- 
tures concerned may reasonably be assumed. In the 
common form, males are affected more frequently 
than females. The disease, as such, does not 
appear to be inherited, but in many cases there is a 
family history of other affections of the central 
nervous system. Of immediate causes, exposure to 
cold, mental anxiety, and defective nourishment 
have been supposed to exert an influence. 

Anatomical Characters.— When, as is com- 
monly the case, there is wasting of the paralysed 
parts, their muscles are reduced in size, and present 
changes similar to those met with in the limbs in 
chronic spinal atrophy. Their substance is pale ; 
fatty tissue may be in excess; and the muscular 
fibres often, but not always, present granular de- 
generation. They are frequently narrowed, and 
the tissue between them may be increased in quan- 
tity, and ‘may contain pigmentary and other pro- 
ducts of degeneration, and an increased number of 
nuclei. When there is no apparent wasting, this 
may be merely because the interstitial fat is in- 
creased so as to compensate for the reduction in 
bulk of the muscular fibres. Rarely the structure 
of the muscles presents little alteration. The 
motor nerve-fibres are grey, translucent, and, under 
the microscope, degenerated. Their nuclei of origin 
in the medulla oblongata are also diseased. The 
motor cells are shrunken and atrophied ; their pro- 
cesses are lost ; and the intermediate tissue is 
degenerated. The hypoglossal nucleus is examined 
most readily, and the change in it is striking, as 
well as in the nucleus of the spinal accessory (p^te 
and larynx) ; chaises may often also be seen in 
the nuclei of the glosso-pharyngeal, the vagus, and 
the * nucleus ambigaus. ’ The anatomical alteration 
which underlies the affection of the lips has not yet 
been detected. There is still uncertainty regarding 
tiie precise origin of this part of the facial nerve. 
Bloit of its fibres diverge from the middle line, dose 


to which the hyp<^lossal nucleus is situated, and 
some at least pass towards the lower part of the 
column of cells, which, above, gives origin to the 
motor fibres of the fifth nerve. It is certain, how- 
ever, that many fibres of the facial descend towards 
the level of the hypoglossal nucleus. Further, the 
physiological association of the movements of the 
tongue and lips is most close. We cannot narrow 
the tongue without contracting the orbicularis. 
Hence it is certain that the nucleus for the lower 
facial muscles and the hypoglossal nucleus, whether 
blended, contiguous, or distant, are closely con- 
nected and are alike predisposed to disease, so that 
this connected part of the facial nerve suffers in the 
same manner as the hypoglossal. In the same man- 
ner the fibres for the orbicularis palpebrarum suffer 
with those for the ocular muscles. The fibres 
passing to the nuclei from the cerebral hemispheres 
may also be degenerated, and it is probable that 
these are alone affected in the cases in which there 
is no wasting in the muscles. When there is mus- 
cular atrophy in the limbs, a corresponding degene- 
ration may be found in the anterior cornua of the 
spinal cord, often conjoined with sclerosis in the 
lateral columns, and in the anterior pyramids in the 
medulla. There is every reason to believe that, in 
the chronic form, the atrophic changes in the nerve- 
elements are the primary alteration. 

In very rare cases, no morbid appearance has 
been observed in the medulla. Some of these may 
have been cases of peripheral neuritis, local and 
d^enerative. In others, in which even the nerve- 
endings were normal, the degeneration of cerebro- 
nuclear fibres may have escaped observation, or 
some toxic influence may have abolished function 
without causing destructive degeneration. 

Symptoms. — The symptoms have the distribu- 
tion indicated by the name given to the disease by 
Trousseau, the affected parts being the lips, tongue, 
throat, and larynx. They are, so to speak, arranged 
about the tongue as a centre. It is in this organ 
that the earliest symptoms commonly present them- 
selves, as a trifling indistinctness of speech, due to 
an imperfect articulation of those sounds in which 
the tongue is most concerned— especially the dental 
and palatine explosive sounds, in which the tongue 
has to be pressed against the teeth or hard palate, 
If bj g (hard), &c. The tongue can be still pro- 
truded, although perhaps not quite so far as normal. 
The lips then become weak, and sounds in which 
the lips are concerned are imperfectly articulated. 
The vowels 0 and 00, in the pronunciation of which 
the orbicularis contracts so as to protrude the lips, 
cannot be well sounded. The lips are not brought 
together so perfectly, or separated so promptly, as 
in health, and the labial explosives, b and/, become 
f, and so does the labial resonant m. Whistling is 
impossible. The lower part of the face loses its 
expression, the lips are habitually separated, and 
the saliva ewnot be perfectly retained. The diffi- 
culty in articulation is soon increased by the weak- 
ness of the palate, which ceases to ^ut off the nasal 
cavity, so that a nasal resonance accompanies sounds 
from which it should be absent. The paralysis of 
the tongue increases until the organ can no longer 
be protruded. Deglutition becomes impaired, partly 
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from the weakness of the tongue, but in part also 
from that of the constrictors of the pharynx. The 
soft palate ultimately hangs motionless, or, if it can 
be raised a little in an attempt to phonate, during 
the act of swallowing does not close the posterior 
nares, so that liquids regurgitate into the nose. 
Food is apt to lodge in the upper part of the pharynx, 
and crumbs or liquid to get into the larynx The 
laryngeal muscles subsequently become weak, and 
the glottis cannot be closed. The vocal cords may 
be equally affected, or one may be paralysed in 
greater degree than the other Coughing is neces- 
sarily imperfect air is driven through the larynx, 
but there is no sudden opening of a previously 
closed glottis, and hence no explosive cough. In 
proportion as the glottis is paralysed, phonalion is 
interfered with, but the ability to produce some 
sound is rarely altogether lost As the disease pro- 
gresses, the speech becomes almost unintelligible, 
being reduced to unarticulated and scarcely modu- 
lated vocal sound It is to be noted, however, that 
for a long time the habitual articulation is rarely the 
best possible Words can be distinctly articulated 
by a deliberate effort which are scarcely at all arti- 
culated in ordinary speech The saliva can neither 
be swallowed nor retained within the mouth, and is 
constantly dnbbling over the lower hp, below which 
the patient has to hold a handkerchief continually 
It has been thought that the quantity of saliva is 
increased, but the evidence of this is insufficient 
The condition of the tongue vanes much in different 
cases In some it is large, broad, flabby, and soft 
to the touch throughout In others it is con- 
spicuously wasted, and covered with wrinkles and 
furrows from the shrinking In some cases the lips 
retain their normal sire, in others they are dis- 
tinctly thinner than normal This striking contrast 
between different cases (already referred to) led 
Duchenne to distinguish two vaneties, the atrophu 
and ^^paralytu^ but in some of the cases of the 
latter class it is merely the increased interstitial fat 
that prevents wasting from being conspicuous during 
life. In the affected muscles the electrical irnta- 
bility is usually little changed they still contract to 
the faradic current, even when the atrophy is con- 
spicuous Sometimes there is an indication of the 
reaction of degeneration, in undue readiness of con- 
traction to the anodal (positive) closure, or this 
reaction may be well marked, faradic irritability 
being much lessened Other muscles of the head 
are rarely affected Those in the upper part of the 
face always escape, and the zygomatic muscles, with 
the elevators of the upper lip, are so little affected 
that their unopposed contracture produces a pecu- 
liarly deep and characteristic naso-labial furrow 
In many cases muscular atrophy in the limbs, m 
greater or less degree, is associated So, too, in 
cases of ordinary muscular atrophy, commencing m 
the limbs, the lips, tongue, and throat are often 
affected towards the end of the case, in the same 
manner as in the primary form, but in less degree 

Death, in labio-glossal paralysis, is usually the 
result of asthenia, due, it may be, in part, to the 
difficulty in deglutition, or it is the result of chronic 
lung-disease produced by the repeated entrance of 
particles of food into the air-passages. Sometimes 
the patient dies in a paroxysm of coughing, occa- 
sioned by an ineffectual attempt to swallow liquids 
3r saliva. 

Diagnosis. — Before labio-glossal paralysis was 
well known, the difficulty in swallowing was as- 


cribed to a chronic inflammation of the fauces, but 
this mistake is now scarcely possible. Yet the 
wnter has known it to be mistaken for cancer of 
the throat The symptoms have to be distinguished 
from those due to other diseases of the medulla, 
and to disease elsewhere. Many sudden lesions, 
m the region affected in this disease, may cause 
similar symptoms, but these are distinguished by 
their onset Compression of the medulla may also 
give nse to symptoms of similar distribution, but 
these are commonly unilateral, or one side suffers 
before, and more than, the other; and they are 
often accompanied by a preponderant affection of the 
muscular part of the spinal accessory nerve, and by 
great weakness, without wasting, in the limbs. In 
‘ pseudo-bulbar paralysis,^ movements of the tongue 
are impaired by disease of the cerebral hemispheres. 
These movements are represented in the lower part 
of each ascending frontal convolution. When this 
region is diseased on one side, the loss is soon 
compensated for by the centre in the opposite 
hemisphere, but a symmetrical bilateral lesion in 
this situation may cause complete paralysis of the 
tongue and other parts affected in the disease now 
described Such paralysis is acute in onset so far 
as its complete degree is concerned, and therefore 
IS chiefly liable to be mistaken for the sudden form, 
presently to be descnbed 

Prognosis — The prognosis is always grave. 
The chronic disease consists in a slow degeneration 
of the nerve-elements, the effects of which often 
lead to death in about a year from the onset 
Although, in some cases, a temporary arrest may 
be obtained, and occasionally the malady, after 
causing a considerable degree of disability, is 
arrested for several years, it is doubtful whether, 
m any instance of this form, definite improvement 
has been produced The prospect of prolongation 
of the state of arrest, if this occurs, depends very 
much on the amount of care the patient can secure. 
The older the patient, the less is the likelihood of 
arrest. 

Treatment — The degenerative tendency which 
underlies chronic labio-glosso-larysgeal paralysis is 
usually beyond the reach of remedies It is essen- 
tially a senile failure of nutntion, local and pre- 
mature, and as little amenable as are other mani- 
festations of senile decay Therapeutical efforts 
must be chiefly directed to the endeavour to retard 
It, by secunng freedom from any cause that can be 
traced, especially from depressing emotion, over- 
work and the like, by attention to hygiene, im- 
proving the general health, and by the t^mmistra- 
tion of nervine tonics, quinine, strychnine, arsenic, 
nitrate of silver, and the like. Strychnine is cer- 
tainly most useful when given hypodermically, one 
injection being given daily, in any convenient 
place The nitrate of strychnine is the salt for the 
purpose ; 15^5 gr may be gradually increased to ^ gr. 
It IS less effective than m progressive muscular 
atrophy, probably because the latter often occurs 
earlier in life. 

Electricity may be tned, although it is generally 
unsuccessfuL £rb has recommended the applica- 
tion of the voltaic current through the throat, the 
positive electrode being placed on the back of 
the neck, the negative stroked down the side of 
the pharynx externally, and such a strengt]i being 
employed as shall produce reflex movements of 
deglutition ; but it is difficult to discern any 
influence. Change of air is desirable in the early 
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stage, and rest is imperative. The patient should 
be discoursed from ineffectual attempts to talk. 
Food must be carefully regulated, easily diges- 
tible varieties being reduced to a semi-solid con- 
dition. In the later stages, should swallowing 
be impossible, nourishment must be administered 
by an oesophageal tube, or, what is better, by a 
catheter introduced through the mouth or nose, 
through which liquid food is given by means of a 
funnel. 

{B) Sudden Labio-Qlo880*Laryngeai Para- 
Iy8i8. — Synon. : Acute or Apoplectiform Bulbar 
Paralysis. 

Definition. — Paralysis of similar distribution 
to that of the chronic form, with or without con- 
spicuous wasting, of sudden onset. It is always 
due to a vascular lesion, usually thrombosis. 

iETiOLOGY. — The causes of this affection are for 
the most those which lead to sudden lesions 
elsewhere in the brain, especially degenerations of 
vessels, atheroma, and syphilitic disease. Very 
rarely injuries have been the apparent cause. It is 
a disease chiefly of late life. 

Anatomical Characters.— Little is known 
of the morbid changes in cases of sudden onset 
which have recovered with persistent symptoms. 
In cases which have died rapidly, foci of softening 
in the medulla have been found ; and there is 
reason to believe that such softening, from vascular 
occlusion, is the general cause of the affection. 
Usually there is disease of one or both vertebral 
arteries, and closure of one or more branches which 
come off from the diseased part. Sometimes the 
diseased vertebral is much larger than the other, 
and its branches have taken the laiger share in the 
blood-supply to the nuclei. Probably a small 
hsemorrhage may also give rise to it, but an extra- 
vasation here is seldom survived. The frequent sym- 
metey of the symptoms in the sudden form, and 
their limitation to the parts which are affected in 
the chronic disease, show the close relation of the 
central structures, owing to which they are all 
affected by the one lesion : this is probably closure 
of one of the central branches. The wasting in some 
of the cases of this variety is very much less than 
that which follows an acute lesion of motor grey 
matter elsewhere. It is possible that the ascend- 
ing fibres from the nuclei concerned pass up close 
to the middle line, in a situation in which all may 
be damaged by a single lesion. 

Symptoms. — The onset is sudden, often pre- 
ceded by headache and giddiness, rarely attended 
by loss of consciousness. The patient suddenly 
finds a difliculty in swallowing and in articulation, 
with inability to protrude the tongue. The sym- 
ptoms commonly attain their maximum in the course 
of a few hours or days. Respiratory disturbances 
may be present — cough, dyspnoea, and hiccough. 
Convulsions and weakness in the limbs, sometimes 
with dialing, occasionally occur at the onset of 
severe cases. Many, which present these sym- 
ptoms, die in the course of a few hours. In those 
which recover, paralysis of the tongue, lips, throat, 
and larynx may remain, resembling that which 
characterises the chronic form, and there may or 
may not be conspicuous wasting. In many cases, 
however, the sym|}toms are incomplete, some part 
escapes, or the bilateral symmet^ is imperfect. 
This we should expect from the more random 
(^iaracter of the lesion. The disease differs from 
the chronic form also in not being prc^ressive. 


Unless a fresh sudden attack occurs, the patient 
may remain in the same condition for a consider-^ 
able time, and may even improve. It is rare, how- 
ever, for improvement to be considerable. A 
stationary condition of considerable palsy sometimes 
continues for months, rarely for a year or more. 
It is more common for other slight attacks to occur 
as other branches of the diseased artery become 
occluded. 

Diagnosis. — The dii^nosis of the acute form 
of labio-glosso-laryngeal paralysis calls for little 
remark. It must be remembered that the sym- 
ptoms may deviate from the type more than in the 
chronic variety, as the lesion sometimes produces 
irregular effects. It is chiefly liable to be con- 
founded with the impairment of movements of the 
palate and tongue sometimes left after double hemi- 
plegia, from which the history suffices to distinguish 
It, the two attacks of hemiplegia usually occurring 
at different times, and the hemiplegic symptoms 
being pronounced. The rare symmetrical affection 
of the cortical centres for the tongue, mentioned 
above, is also not simultaneous on the two sides, 
and it is associated with at least transient hemi- 
plegic weakness much more obtrusive than that 
which accompanies the bulbar affection. 

Prognosis. — If the patient recovers from the 
immediate effects of the lesion, the prognosis of the 
paralysis of the lips, tongue, and other parts is 
better than in the chronic form, inasmuch as re- 
covery of slightly damaged structures may lead to 
some restoration of power. The prognosis is also 
better if there is any reason to ascribe the mischief 
to syphilitic disease. Nevertheless, in some acute 
cases the paralysis remains in its initial degree, 
although even in these there is not the tendency to 
increase which is seen in the chronic variety. 

Treatment. — Any causal indication must be 
carefully sought for in acute labio-glosso-laryngeal 
paralysis, and treated, especially evidence of 
syphilis. In other conditions the treatment is that 
for the vascular disease which is its cause, and 
which has been already described. Electrical 
treatment has little influence, nor can we anticipate 
the possible good from the hypodermic injection of 
strychnine which is occasionally obtained in the 
chronic form. The remarks regarding diet and 
feeding in the chronic form are equally applicable to 
the acute variety. 

(C) Acute Myelitic Bulbar Paralysie. — 

Synon. ; Myelitis Bulbi. 

In rare cases, symptoms of bulbar paralysis, as 
above described, come on in the acute (not sudden) 
manner characteristic of central inflammations, and 
depend on this process in the grey nuclei which 
are the seat of degeneration in the chronic form. 
Such cases, when the lesion is limited to this 
region, are too rare to make it necessary to do 
more than mention their occurrence. The process 
is analogous to spinal polio-myelitis, and the prin- 
ciples of its treatment are the same. It is more 
common for such an onset of bulbar symptoms 
to follow those of an ascending inflammation of the 
cord. ^ They may also occur as the final stage in the 
mysterious ^sease, * acute ascending paralysis,’ in 
which it is probable that a toxic agent in the blood 
acts on certMn parts of the nerve-centres and 
abolishes their function. 

{D) Pseudo-Bulbar Paralysis.— The fact 
has hcea already mentioned that bilateral lesions of 
the cerebral hemispheres may cause symptoms 
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elosely resembling those produced by disease of the 
nuclei of the mraulla. This effect is due to the 
fact that the muscles paralysed, being bilateral in 
use, are represented in both hemispheres, and can 
be innervated from either ; hence compensation by 
the other side prevents serious paralysis from a 
unilateral lesion ; but if disease afterward occurs in 
the part affecting the compensation, paralysis re> 
suits such as is caused by disease of the medulla, or 
rather (since there is no wasting) by disease of the 
fibres from the cortex to the bulbar nuclei, homo< 
logons with those of the pyramidal tracts. The 
lesions causing pseudo-bulbar paralysis are usually 
in the cortical centres, rarely in the internal 
capsule, or in the outer parts of the lenticular nuclei, 
where they probably implicate the fibres in the 
white substance from the centres in the lower part 
of the motor region related to the lips, tongue, &c 
The lesions may be of any kind, but are generally 
sudden and due to vascular disease causing symme- 
trical thrombosis Hemiplegia usually attends the 
onset, and constitutes a distinguishing feature of 
these cases, W. R Gowers. 

LACRYMAL APPARATUS, Diseases of 

{/acrtma, a tear). 

The lacrymal apparatus consists of the gland, 
w ith Its excretory ducts , and of the puncta, the 
canaliculi, the lacrymal sac, and the nasal duct, 
through which the secretion is conveyed into the 
nose The diseases of this apparatus are almost 
limited, with the exception of growths affecting 
the gland itself {see ORBir, Diseases of), to the 
excessive secretion of tears, and to impediments to 
their escape into the nose To excessive secretion, 
or to impeded outflow, the common term epiphora 
has been applied ; but the great majority of cases 
of epiphora are due to the latter of the two causes 

Epiphora — Excessive secretion of tears is, in 
some cases, an affection for which it is not possible 
to discover an adequate cause, and it may per- 
haps be sometimes due to the prolonged operation 
of emotional influences In most instances, how- 
ever, It is associated with some kind or degree of 
conjunctival irntation, and is to be regard^ only 
as a reflex phenomenon hence arising It is well 
known that any temporary or accidental irritation, 
such as may arise from the intrusion of a foreign 
body into the conjunctival sac, is apt to be followed 
by a copious secretion of tears, which assist m 
dislodging the offender ; and irntations of a more 
chronic kind, produced by congestion or irregu- 
larity of the lining membrane of the lids, may have 
a similar effect. 

Impediments to the escape of the tears^ causing 
them to collect in the conjunctival sac, or even to 
flow over the cheek, may depend upon displacement 
of the puncta, so that these apertures are no longer 
applied to the conjunctival surface, from which thiey 
normally remove superabundant moisture by capil- 
lary attraction. Such displacements affect chiefly 
the punctum of the lower lid ; and may be conse- 
(mcnt either upon conjunctival swelling, by which 
the lid IS push^ away from the eye, or upon para- 
lysis or weakness of the orbicularis muscle, which 
allows the hd to fall hy the action of gravity. In 
some cases epiphora will depend upon obliteration 
or occlusion of the puncta The former condition 
is incurable ; the latter may be produced by plugs 
of inspissated mucus, which may be removed by 
the careful employment of a probe. 
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But the most ordinary cause of obstruction is 
stricture of the nasal duct, in which condition the 
tears are arrested a little below the sac, and the sac 
consequently becomes over-distended. In such 
cases the sac can be seen and felt as a small lump 
situated just beneath the tenclo ocuh^ When pres- 
sure IS made upon this lump, a fluid, consisting of 
tears mixed with more or less mucus or muco-pus, 
will regurgitate into the eye, and the lump itself 
will disappear. The danger in such cases is that 
the continued distension of the sac and the intrusion 
of bacteria will m time excite inflammation of the 
lining membrane, leading to the formation of pus, 
and this to an opening upon the cheek, producing 
what IS called a lacrymal fistula. Such an opening 
never heals until the duct is again pervious, and it is 
liable to undergo periodic attacks of unsightly in- 
flammation 

Treatment — In all cases of lacrymal hyper- 
secretion, the first thing to be done is to search under 
the lids for any concealed foreign body which may be 
lurking there. If none be detected, examination must 
be made for conditions likely to be irritating , and 
they are to be treated, if they exist, by mild astnngent 
or other suitable local applications There is pro- 
bably no medicine which can be said to exert any 
positive effect in diminishing the amount of the 
lacrymal secretion 

If the displacement of the lid can be cured by 
treatment addressed to its causes, the tears will 
usually return to their accustomed channel. If the 
displacement be incurable, as happens in some 
cases of paralysis of the portio dura^ or of chronic 
ectropion, the patient may often be relieved by 
slitting open the canaliculus as far as th^ caruncle, 
so as to carry back the aperture to the secretion 
which It IS designed to remove. 

The treatment of stricture of the nasal duct can 
often be only palliative The patient should acquire 
the habit of emptying the distended sac by finger- 
pressure many times a day, and of wiping away 
the fluid , while, to diminish the imtation of the 
mucous membrane, a drop of any mild astringent 
lotion may be applied to the inner corner of the 
conjunctiva two or three times a day, immediately 
after such pressure has been made. Perhajis the 
lotion most generally suitable for this purpose is a 
solution of acetate of lead in distilled water, of a 
strength not exceeding three grains to the fluid 
ounce 

When a radical cure is desired, the canaliculus 
must be slit up, and the patency of the duct re- 
stored by the passage of probes through the stncture. 
If fistula has already formed, or even if the sac is 
the seat of an abscess, no other plan is available ; 
but for the necessary details the reader is referred 
to works on ophthalmic surgery 

R Brudenell Carter. 

LACTATION, Disorders of {lacto, I give 
suck).— S ynon. ; Fr Troubles do la Lactatum ; 
Ger. Storungen der Mtlchdrusen . — The disorders 
of lactation are numerous Sometimes the quantity 
of the lacteal secretion is excessively small and quite 
inadequate for the support of the child. At other 
times It is so abundant that the milk will 
firom one nipple as the Infant is sucking the other ; 
and when the child is removed from the the 

secretion continues from both sides. The term 
agalactia is applied to the former, eccA gahOirrkata 
to the latter condition. 
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1. Agaladtia (A, priv. ; yihMy milk). — Aga- 
lactia signifies either a total suppression of Uie mam- 
mary secretion, or a very scanty supply. It results 
generally from ansemia and general debility. 

The treatment should be directed towards im- 
proving the health of the parent as much as possi- 
ble, by a generous and judicious diet, and tonics, 
particularly those containing iron. Recent physio- 
icgical observations show that a proteid diet has a 
marked effect in increasing the secretion of milk. 
Certain drugs have been employed as galactagogues, 
and, it has been said, with benefit. The leaves of 
the castor-oil plant, boiled, have been used as a local 
application — the liquid for fomentation, and the 
leaves as a poultice ; and a strong decoction of the 
same plant has been given as a drink. It is doubt- 
ful, however, whether such remedies are efficacious. 
See Galactagogues. 

2. Qalaotorrhoea (ydAo, milk ; /lew, I flow). 
This occurs in two forms. In the one the com- 
position of the milk is normal, but the quantity 
excessive ; in the other form the increase in the 
bulk of the secretion is due to a preponderance of 
the watery part of the fluid. 

The chief remedies employed to reduce the 
amount of the mammary secretion are belladonna 
and iodide of potassium. Belladonna is employed 
as an outward application, as well as administered 
internally. The extract rubbed up with glycerine 
may be spread on lint, and thus applied to the breasts, 
or the Emplastrum belladonnae may be used. The 
child should not be put to the breast too frequently. 
If the excessive secretion continue for any length 
of time, great emaciation may result ; and to this 
condition (She term mammary diabetes has been 
applied. Under such circumstances lactation should 
be entirely stopped as soon as possible. Strapping 
the breasts tightly immediately after they have been 
emptied is of use. Every care must be taken to 
avoid the formation of a mammary abscess ; and if 
the breasts get hard and knotty a breast-pump 
should be employed to free the tubes. 

3. Depressed Nipples.— Depressed nipples 
are generally produced by the pressure of stays. If 
this condition be observed during pregnancy, 
periodic attempts should be made to draw the 
nipples out by means of a glass nipple-shield, to 
which an india-rubber tube and teat is attached. 

4. Fissures and Excoriations of the 
Nippies. — These often lead to abscess, and it is 
said that they may sometimes end in malignant 
disease. To avoid the occurrence of these lesions, 
astringents should be applied to the nipples during 
pregnancy, in order to harden them. Eau-de- 
Cologne and water, brandy and water, or a weak 
solution of tannin, may be employed for this pur- 
pose. Or the nipple may be anointed with pure 
vaseline, lanoline, or cacao-butter, and gently 
manipulated between the finger and thumb. This 
is highly recommended by some. 

Sometimes an abrasion on the surface forms an 
ulcer or a crack at some part of the nipple, most 
frequently at its base, which gives rise to great 
pain during suckling. The reme^es for these cracks 
are astringent applications, such as tannin, flexible 
collodion, a weak solution of nitrate of silver or of 
carbolic add. Care should be taken to sponge 
these away before the infant is again put to the 
breast ; and a nipple-shield with an india-rubber 
teat will be found of great service. 

For abscess and other morbid conditions of thv 
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mammaiy gland supervening during lactation, see" 
Breast, Diseases 01 ; and J^ipple, Diseases of. 

Clement Godson. 

LAGOPHTHALMOS (Aoy<iir, a hare; and 
6(p$a^4i6s, the eye). — This term is derived from an 
old supposition that the hare sleeps with its eyes 
open ; and is applied to a condition in which there 
is inability to close one or both eyes. Lagophthalmos 
may be due to paralysis of the orbicularis muscle, 
in which case it will be attended by falling of the 
lower lid, and will generally be associated with 
paralysis of other muscles supplied by the seventh 
nerve {see Facial Paralysis) ; to the contraction of 
cicatrices ; to spasm of the upper eyelid {see Thirp 
Nerve, Diseases of); or possibly to congenital 
malformation of the lids. In paralytic lagoph- 
thalmos, the treatment is that of facial paralysis. 
Where there is contraction or deformity, each case 
must be considered on its own merits, with regard 
to the possibility of obtaining relief from a surgical 
operation. R. Brudenell Carter. 

LALLING. — The term used to characterise the 
speech of children before they have learned to pro- 
nounce their words quite intelligibly and such de- 
fects of speech as may resemble this (Kussmaul). 

LANDRY’S PARALYSIS.— Spinal Cord, 
Diseases of — Acute Ascending Paralysis. 

LANGEN - SCHWALBACH, In Nassau.— 
Chalybeate waters. See Mineral Waters. 

LARDACEOUS DISEASE {lardum^ bacon). — 
A synonym for amyloid disease, which is so called 
from the supposed resemblance of the cut surface of 
an affected organ to raw bacon. See Amyloid 
Disease. 

LARYNGEAL PHTHISIS. — A term applied to 
laryngeal tuberculosis. See Larynx, Diseases of ; 
and Phthisis. 

LARYNGISMUS STRIDULUS {larynx, the 
windpipe ; stridor, a noise). — A form of obstructed 
breathing, attended by a peculiar stridor or crow- 
ing sound during inspiration, and dependent on 
spasm of the muscles of the glottis. See Larynx, 
Diseases of. 

LARYNX, Clinical Examination of the.— 
Successful examination of the larynx depends, like 
ail other objective investigations, upon practice and 
suitable appliances. The first essential is a suitable 
light, placed upon one side of and behind the 
patienrs head, so that it can be reflected into the 
throat from a concave mirror of 15" focal length ad- 
justed over the eye of the observer, on the same side 
as the light, and in such manner that, while he gets 
clear vision through the hole in the centre, his eye 
is protected from the glare of the lamp. A bull’s- 
eye lantern with a black chimney is generally used 
in this country, though on the Continent an ordinary 
Argand gas-burner with clear glass chimney is pre- 
ferred, But as the quantity of light required is in 
direct proportion to the illumination of the room, 
it follows that the darker the latter the more easily 
will the interior of the larynx be revealed. A 
candle in a dark room will often t>e more successful 
than the lime-light in a chamber brilliantly lighted. 
The design of the reflecting mirror is not of much 
consequence, though most specialists prefer one or 
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other form of the spectacle frame, if fitting truly, 
as it IS more q^uickly placed m position, while its 
pressure is less irksome than the kind adjusted with 
a head-band. In any case the central orifice must 
be so placed directly in front of the eye that, without 
any turning of the head to one side, perfect vision 
IS obtained By closing each eye in succession, 
with the reflector m position, it may be at once 
ascertained whether both eyes are directed upon 
the region under examination, thus secunng the 
advantage of double vision 
The laryngoscope itself consists in the small 
pharyngeal mirror, in which the view of the larynx 
is obtained while the light is thrown downwards by 
the same means The mirror should be adjusted to 
the stem at an angle of about 120° , but the stem 
should be sufficiently flexible to enable the angle to 
be altered at pleasure Three or four sizes should 
be in use, the smaller generally being preferable, 
partly because they can be placed further upwards 
and backwards under the uvula, and partly because, 
in that they do not irritate so large a surface, they 
produce less tendency to reflex action The latter 
is the real difficulty in making an examination, and 
only practice will enable the observer so to place his 
instrument as to produce the minimum amount of 
irritation No rules will help the beginner very 
much Suffice it to say that, after drawing the 
patient’s tongue out by holding it between the 
finger and thumb of the left hand, and thereby 
keeping the head fixed in one position, slightly 
tilted b^ackwards, the laryngoscope must be placed 
as far back as possible, doing so gently and firmly 
and without touching the back of the tongue, the 
aim being to lift upwards the tip of the uvula with 
the further edge of the mirror, so that the latter 
may be thrust as far back as possible The mirror 
must be held as nearly horizontally as is consistent 
with obtaining the reflection from its surface, this 
being often facilitated by tilting the patient’s head 
further upwards In consequence of the import- 
ance of being able to alter the inclination of the 
head, it is obviously a mistake to allow the patient 
to hold the tongue out himself j indeed this should 
be done only when the observer’s second hand is 
needed for making an application to the larynx, or 
for inserting an instrument Occasionally even with 
the utmost skill and patience it is impossible to ob- 
tain a view in the manner described, chiefly in 
consequence of the elevation of the back of the 
tongue In this case it will sometimes prove of 
great help to depress the tongue with a tongue de- 
pressor instead of pulling it out thus a view may be 
obtained of the laryngeal structures when the patient 
utters the sound * A' or 'Ah' though the view 
thus obtained is seldom more than momentary In 
other cases the difficulty arises from an exaggerated 
degree of irntability of the pharynx, so that, the 
moment tongue or pharjmx is touched, contraction 
of the constrictors takes place, rendering a view of 
the structures below impossible Practice will 
often overcome this difficulty, especially if the 
patient presents himself with an empty stomach 
Brushing the pharynx with a 5 or 10 per cent 
solution of cocaine is often recommended, although 
the extreme discomfort thereby induced^ often in- 
tensifies the patient’s nervousness, while at the 
same time it lessens the local sensitiveness Con- 
sequently a local aneesthetic should be used only as 
a last resource. The most difficult part of the 
larynx to discover is the anterior commissure and 
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anterior wall of the trachea. Assistance is^gatned 
by instructing the patient to phonate the sound £ 
rather than though, with tongue held out of the 
mouth, a consummation of the attempt is not pos- 
sible. At any rate the epiglottis is thereby raised 
and brought forwards and the glottis more com- 
letely exposed Further help is sometimes gained 
y increasing the backward inclination of the head 
and then msucing the plane of the laiyngeal mirror 
more horizontal with the plane of the glottis. Often 
by making a patient laugh or cry the inspection of 
the anterior commissure is facilitated. 

During an examination every structure capable 
of being thus revealed must be passed in review, 
and frequently, especially with an expert, every 
point of importance can be grasped in a momentary 
examination The beginner, however, must expect 
to find several inspections necessary before he has 
mastered all the points of importance ; at the same 
time he must remember that the more often he 
makes his examination at the same sitting the more 
irritable the patient’s throat will become. The 
vocal cords will always be the landmarks from 
which we estimate our success in obtaining a proper 
view, their normal pearly white, or, in adult males, 
pink colour, making them very conspicuous ; but 
where they are so greatly swollen and injected as to 
make their nature difficult of recc^nition, it is some- 
times troublesome to find contiguous structures 
accurately Again, the supra-glottic regions may 
be so much swollen as to conceal the true cords, a 
condition which adds to our difficulties Besides 
the true cords, the false cords or ventricular bands, 
the arytaenoid cartilages, the arytaeno-epiglottic folds, 
and the epiglottis must be passed in review Nor 
must it be forgotten that the base of the tongue and 
lower portions of the pharynx are as fully revealed 
by the laryngoscope as the larynx proper, and that 
their omission from examination often betrays the 
inexperience of the laryngoscopist 

Grevxlle MacDonald 

LARYNX, Diseases of — The principal diseases 
and disorders which affect the larynx may be con- 
viently enumerated and described in the following 
order 

1 Disorders of Circulation, p 845 

2 Inflammation, p 846 

3 Leprosy, p 848 

4 Lupus, p 848 

5 Nervous Affections, p 848 

6 Spasm, p 850 

7 Syphilis, p 850 

8 Tuberculosis, p 851 

9 Tumours, p 853 See also Croup ; Diph- 
theria , Pain in Visceral Disease ; and 
Trachea, Diseases of 

I Larynx, Disorders of Circulation of. — 
Anamia of the larynx does not exist as a separate 
disease. Like pallor of the gums, it is descnbed 
as one of the symptoms of incipient phthisis. 

Congestion of the larynx requires a passmg notice. 
Hyperaemia of some portion of the mucous uning of 
the larynx results from over-exertion of the voTpe, 
exposure to cold, the action of irritants, or any 
cause obstructing the circulation through the larynx ; 
and it may be consecutive to larjmgitis. It causes 
more or less persistent hoarseness, and a sense of 
discomfort in the throat ; and it excites what is 
commonly called a * tickling cough.’ Congestion is 
clinically inseparable from laryngitis. 
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Treatment. — Treatment of congestion of the 
larynx is unnecessary, beyond resting the voice, if 
the congestion is merely temporary. If more per- 
sistent, astringents should be applied locally, as in 
cases of chronic laryngitis. 

2. Larynx, InflamrYiation of— The varieties 
of larrogitis treated of here will be considered under 
the following headings ; (a) Aoute — including 
i. Catarrhal ; ii. Phlegmonous, {b) Chronic. 

(a)i. Acute Catarrhal Laryngitis.— Synon.: 
Laryngitis Catarrhalis ; Cynanche Laryngea ; Fr. 
Laryngite Aiguo Caiarrkale% Ger. Kehlkopfcnt- 
ztindmig. 

Definition. — Acute catarrhal inflammation of 
the mucous membrane of the larynx. 

iETiOLOGY. — Laryngitis is more common among 
males than females, and among children than adults. 
The most frequent exciting cause is exposure to 
cold, but the disease may often be attributed to 
sudden changes of temperature, a damp or irritating 
atmosphere, the inhalation of acid vapours or gases, 
excessive use of the voice, and to the abuse of 
alcohol, hot drinks, and spices. It ma^ be due to 
accidental attempts at swallowing boiling water. 
The catarrhal process may be propagated from the 
pharynx or nose. It occurs also as a complication 
of exanthematous fevers — especially of measles. 
Sedentary occupations, and anything that depresses 
the vitality of the body, may predispose to laryn- 
gitis. 

Anatomical Characters.— Acute laryngitis is 
characterised by the changes common to catarrhal 
inflammation of other mucous membranes — hyper- 
aemia, swelling, and increased secretion. Small 
superfleial erosions may occasionally occur, espe- 
cially at the posterior extremities of the vocal cords, 
but ulceration does not extend below the epithelial 
layer. 

Symptoms. — A mild attack of laryngitis com- 
mences with hoarseness, irritable cough, and a sense 
of tickling and soreness about the larynx, without any 
febrile disturbance. Subsequently the voice may 
be completely lost In severe cases the patient 
becomes restless and anxious ; experiences a feeling 
of constriction about the rima ; complains of sore- 
throat in swallowii^ ; and points to the laiynx as 
the seat of pain. The breathing is altered, having 
more or less the characteristics of laryngeal obstruc- 
tion, namely, the long-drawn hissing inspiration, 
prolonged expiration of the same character, but 
with less of the sibilant sound, and diminution 
or complete abolition of any pause between succes- 
sive r^piratory efforts. The voice also is altered, 
becoining husky and uncertain, deeper in tone, and 
croaking in quality. The patient likewise suffers 
from cough, of the same character as the voice ; 
from the imperfect closure of the vocal cords it 
wants sharpness, is husky, and sometimes is accom- 
panied by a hollow, clanging sound, constituting 
what is commonly called the croupy cough. The 
expectoration varies according as the inflammation 
involves the Iar3mx alone, or extends to the trachea 
and bronchi. In the former case it is usually 
clear, thin, tenacious mucus, which is hawked 
rather than coughed up, mixed with the saliva, 
which is freely secreted but not swallowed. Some- 
times the expectoration contains harder pellets, 
secreted in the ventricles of the larynx ; wnile, if 
the trachea and bronchi are involved, the usual 
thick expectoration of bronchitis is also coughed up. 
D^lutition is painful and diflicult, owing to implica- 


tion of the arytaeno-epiglottic folds and epiglottis j yet 
the pha^x, on ins^ction, shows only a little red- 
ness, quite inadequate to account for the dysphagia. 
Accompatwing these symptoms there is a rapid 
pulse, and slight rise of temperature, though the 
tongue may be moist, and other indications of in- 
flammatory fever slight. 

The laryngoscope reveals congestion of the lar^x, 
which varies much in extent and degree. In slight 
cases the reddening may be confined to special parts, 
like the epiglottis and vocal cords, without any appre- 
ciable swelling of the affected structures. The cords 
usually exhibit changes, which account sufficiently 
for the hoarseness. During attempts at phonation 
they are often seen to be imperfectly approximated, 
being separated by an elliptical fissure, the result of 
paresis of their internal tensor muscles, the thyro- 
arytsenoidei interni. Less frequently the posterior 
part of the glottis remains open during phonation, 
forming a triangular space with the apex directed 
forwards, a condition depending on paresis of the 
arytaenoideus muscle. These pareses of the cords 
are probably due to inflammatory implication of 
their neuro-muscular apparatus. Protrusion of the 
swollen inter-arytaenoia fold between the posterior 
ends of the cords, preventing their due amiuction, 
is an occasional source of hoarseness. At other 
times no definite loss of movement can be recog- 
nised, and here the hoarseness is to be ascribed to 
alterations in the tension and vibration of the cords 
produced by the catarrh. In the severe type the 
whole larynx is congested, and the arytaeno-epiglottic 
folds, epiglottis, and ventricular bands are swollen 
so as to hide the vocal cords more or less. 

In most instances of the mild form, recovery 
ensues in a few days. 

If the case progress untowardly, the restlessness 
and anxiety increase ; suffocative paroxysms occur 
and recur with increasing frequency ; the patient’s 
whole attention appears concentrated on the effort 
of breathing ; he dreads to speak or swallow, and 
if obliged to say anything, he takes first a laboured 
inspiration, and then, with a straining effort, brings 
out what little voice is left. Gradually, as the 
aeration of the .blood becomes more imperfect, 
drowsiness comes on ; the eyes, staring in the pre- 
vious stage, are half closed by the drooping l&s ; 
the face, bathed in perspiration, becomes livid ; and 
death occurs, probably in a paroxysm of suffocative 
dyspnoea. 

Acute laryngitis occurring in young children, 
sometimes termed spasmodic laryngitis or false 
croups differs somewhat from the description just 
given. These differences depend on the small size 
of the child^s larynx, and on the tendency to spasm 
incidental to this age. Without any previous illness 
beyond, possibly, a slight cough and hoarseness, 
the child is suddenly seized at night with a barking 
cough, noisy stridulous inspiration, and more or less 
urgent dyspneea. The suffocative seizure seldom 
lasts more than a few minutes ; but it may recur the 
same night, or on successive nights, the child being 
generally free from all symptoms, except slight 
cough and hoarseness, during the daytime. These 
attacks are mainly due to spasm of the sphincter 
muscles of the larynx ; but in all probability they 
are also partly the result of drying, of the secretions 
accumulated during sleep, and consequent narrow- 
ing of the glottis. Paroxysmal dyspnoea of the same 
nature, and due to the same cause, may develop as a 
complication of the exanthemata, especially measles. 
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Diagnosis.— Acute laryngitis is apt to be con- 
founded with that form of inflammation which is 
characterised by the formation of a false membrane 
in the larynx, namely, croup or laryngeal diphtheria. 
If practicable, a laryngoscopic examination, showing 
the absence of false membrane, is the most certain 
means of diagnosing simple from membranous 
laryngitis ; but even where perfect casts of the 
trachea, bronchi, and pnmary bronchia are ex- 
pectorated, the larynx may be absolutely free from 
false membrane, and simply inflamed. The absence 
of diphtheritic membrane in the fauces, of aend 
excoriating discharge from the nostrils, and of 
glandular swellings, as well as the mode of accession 
of the symptoms, would lead us to regard the case 
as simple laryngitis , while the presence of any of 
these symptoms, or the prevalence of an epidemic 
of diphtheria, would lead us to suspect false mem- 
brane Even after due consideration of these points, 
and of the character of the voice, cough, &c , m 
certain cases, we are unable to say whether we have 
to deal with simple or with membranous laryngitis. 
The acute laryngitis or false croup of children is 
further distinguished from membranous croup by the 
sudden accession of the symptoms at night, and by 
the progress of the case — true croup or diphthena 
increasing in intensity, while, from the first sudden 
onset of the symptoms, false croup diminishes, un- 
less complicated with lobular pneumonia or other 
severe disease In many cases bacteriological ex- 
amination of the secretions from the larynx or 
fauces will alone enable us to exclude diphthena. 
From laryngismus stridulus, acute laryngitis is dis- 
tinguished by the presence of slight pyrexia and 
other indications of primary inflammatory affection 
df the larynx and air-passages , by the absence of 
indications of any other affection of the nervous 
system, or of a tendency to convulsions, by the 
usual occurrence of the attack in the night only ; by 
the slighter affection of the breathing , and by the 
frequent crouty cou^h, which is the prominent 
symptom, and which is wanting m laryngismus 
Prognosis. — In mild attacks of laryngitis all the 
symptoms exist only in a slight degree, and disappear 
in a few days under simple treatment. Such is the 
ordinary course of the false croup of children. In 
adults laryngitis may occur in any degree between 
the mildest form and that in which, the symptoms 
being all most intense, it may prove fatal in a day 
or two, or even in a few hours. The danger de- 
pends in great measure on the amount of swelling 
present. Although mild laryngitis usually terminates 
favourably in a few days, it is necessary that every 
case should be sedulously watched, as at any period 
dangerous S)nnptoms may set in and prove rapidly 
fatal The disease is most deadly in the young. 
Acute may pass on to chronic laryngitis 

Treatment — As soon as the first indications of 
even slight laryngitis are observed, the patient 
should be confined to a warm room, at a tempera- 
ture of 65° F., a kettle being kept boiling to 
moisten the atmosphere Talking must be for- 
bidden, in order to ensure as much rest to the 
larynx as possible. The diet should be chiefly 
liquid, and no stimulants are required. As a rule, 
no further treatment is necessary ; but, if the cou^h 
be troublesome, we may prescribe a saline dia- 
phoretic draught, with small doses of morphine, and 
4 or 5 minims of antimonial wine every three or 
four hours. The cough and sense of dryness, or 
soreness of the throat, are generally relieved by the 


inhalation of simple steam, or by the vapour of 
compound tincture of benzoin, one drachm being 
add^ to a pint of hot water. In every case a regu- 
lar evacuation of the bowels is to be secured. If 
swelling of the larynx ensue, the patient must be 
directed to suck ice constantly. Should the dyspnoea 
become urgent, tracheotomy must be performed at 
once With due care in the performance of the 
operation and after-treatment of the patient, in cases 
of simple laryngitis, tracheotomy is almost always 
successful, but it should not be resorted to unless 
the case is urgent 

Simple cases of false croup in children are usually 
relieved by warm poultices to the throat An 
emetic may be administered in the comparatively 
rare instances in which dyspnoea depends on insuffi- 
cient removal of secretions from the larynx. 

11 Phlegmonous Laryngitis — Synon : 
(Edema Glotttdts , GSdema of the Lar3mx ; CEde- 
matous Laryngitis , Fr Laryngite ^dlmateuse ; 
Ger Kehlkopfoedem 

Definition — Inflammatory exudation into the 
submucous tissue of the larynx of serous, sero-puru- 
lent, or sero-fibnnous fluid. 

Etiology — Phlegmonous lar3mgitis occasion- 
ally arises as a primary disease, and is then to be 
regarded as a symptom of septic infection ; thus in 
rare instances it seems to have been the earliest 
manifestation of erysipelas 

Mechanical injuries, and the direct action of 
boiling water, corrosive poisons, and foreign bodies 
are less uncommon causes. Phlegmonous laryngitis 
may also develop in the course of specific fevers, 
such as measles, scarlatina, small-pox, typhoid 
fever, diphtheria, pyaemia, and in renal disease. 

In most cases, however, the laryngeal affection is 
the result of extension of disease from neighbounng 
parts, pharyngitis, whether dependent on erysipelas 
or other causes, being the most common antece- 
dent 

Inflammatory affections of the cervical connective 
tissue, and penchondntis, or deep ulceration of the 
larynx, associated with carcinoma, sjrphilis, or 
tuberculosis, are also occasional causes of phleg- 
monous laryngitis 

Anatomical Characters — The mucous sur- 
face presents a dull red or livid colour, and is greatly 
swollen, owing to infiltration of the submucosa, A 
certain amount of pus is generally diffused through 
the exudation, but it is rare for a circumscnbed 
abscess to form. The process usually attacks first 
the aryteno-epiglottic folds and the epiglottis, and it 
may extend thence to the ventricles and other parts 
of the larynx, the vocal cords themselves being 
seldom affect^ The submucous tissue below the 
vocal cords, lining the cricoid cartilage, may very 
occasionally be the sole seat of the disease 

Symptoms — The symptoms indicative of severe 
laryngitis exist in an increased degree m this 
affection, the swelling of the epiglottis interfering 
especially with deglutition, and that of the arytseno- 
epiglottic and ventncular bands causing very dan- 
gerous dyspnoea. By examination with the finger 
and, far better, by the larjmgoscope, we ol:«erve 
further the physical condition caused by the swell- 
ing The epiglottis is congested, nhshapen, 
rounded like a chestnut, or having its two sides 
swollen so as to resemble two mucous bladders 
pressed together in the middle line $ and» unless 
this hides the rest of the larynx, the atyt^o-epi- 
glottic folds will be recognised as two long toimded 
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swellings, passing from before back, and nearly 
meeting in the centre, the ventricular bands being 
visible only when there is little swelling above. 
The prc^osis in such cases is extremely grave. 

Trbatmbnt. — The patient should suck small 
pieces of ice, leeches might be applied over the 
larynx, and an attempt may be ma^ to reduce the 
swelling by scarification with a curved laryngeal 
bistoury, but in most instances tracheotomy is re* 
quired. 

( d ) Chronic Laryngitis. — Definition. 
Chronic inflammation of the mucous membrane of 
the larynx. 

^Etiology. — Chronic laryngitis is often, but not 
invariably, a sequel of acute laryngitis, and is due 
to the same causes. Chronic affections of the nose 
and pharynx frequently co-exist, and seem in some 
instances to be the starting-point of the malady. 

Anatomical Characters. — The mucous mem- 
brane of the lar)mx is hypersemic, and may be 
slightly swollen, the vessels being often dilated in 
patches. The morbid process may extend in rare 
cases to the submucosa, producing difllise connec- 
tive-tissue thickening, or small warty growths, 
especially on the vocal cords— ‘ chorditis tuberosa* 
of Ttirck. Marked enlargement of the veins on the 
epiglottis is occasionally observed, and is probably 
the result of the chronic catarrh. 

Symptoms. — The symptoms of chronic laryngitis 
are hoarseness or aphonia after slight exertion of 
the voice ; a hacking cough, with but little of the 
brassy, laryngeal character ; either no expectora- 
tion, or only a little tenacious mucus ; and a sense 
of dryness and tickling, with slight pain, in the 
throat. 

The laryngoscope shows a varying amount of 
congestion, either general or local, but the hyperae- 
mia is seldom so pronounced as in acute laryngitis. 
The cords are usually affected, presenting a pinkish, 
slightly thickened appearance. 

Mucous secretion is often seen sticking to the 
inter-arytsenoid fold or to the anterior angle of the 
glottis. In a special variety of the disease, known 
as ‘ laryngitis sicca,’ the secretion is apt to dry and 
form adherent scales or crusts, in consequence of 
some modification of its composition. Epithelial 
erosions are not uncommon, but ulceration never 
occurs. Pareses of the vocal cords often ensue, giving 
rise to changes in the glottis, as described under 
Acute Laryngitis. 

In the rare instances in which thickening invades 
the subglottic region, stenosis commonly ensues, 
and obstructive dyspnoea becomes a prominent sym- 
ptom. 

Diagnosis. — In cases of chronic disease of the 
larynx a laryngoscopic examination is indispensable. 
Without the laryngoscope dis^osis and treatment 
can be only guess-work j with it, the appearances 
described alwve are clearly recognised. Where 
chronic laryngitis is persistent, the possibility of 
tuberculosis must be kept in mind, and repeated 
examination of the lungs and sputum should be 
made. In elderly or middle-aged ^tients a localised 
swelling and congestion of one of the vocal cords, 
especially if associated with impaired mobility, should 
arouse the suspicion of carcinoma. 

Prognosis. — Chronic catanhal laryngitis may 
subside spontaneously, but is usually persistent 
unless properly treated. 

Treatment.— A ny imprudence in diet or hy- 
giene must be corrected, pungent condiments or 


spices, very hot drinks, alcohol in excess, smoky or 
dusty rooms, being avoided, and the voice rested as 
much as possible. About every other day the 
larynx should be brushed out with an astringent 
lotion. In mild cases a solution of chloride of zinc, 
30 grains to the ounce, will suffice ; but if this fail, 
a more powerful astringent, nitrate of silver 10 to 
40 gmins to the ounce, should be employed. Such 
applications should not be continued for more than 
two or three weeks at a time. 

Inhalations of chloride of ammonium, pine-oil, 
and creosote are recommended by some physicians. 
In some obstinate cases the waters of Em s, Reichen- 
hall, Marienbad, Aix-les-Bains, and other spas are 
believed to yield good results. Attention must be 
paid to the general health, and to the state of the 
digestive organs. 

3. Larynx, Leprosy of. — ^Etiology.— T he 
causes are identical with those of leprosy in other 
situations. Leprosy of the larynx may be asso- 
ciated with a similar affection of the buccal mucous 
membrane, the tongue, and the palate. 

Anatomical Charact'ers. — The lesions at first 
consist of a nodular thickening of the epiglottis and 
arytaeno-epiglottic folds, which may be succeeded by 
very chronic ulceration and cicatrisation. Ultimately 
the disease may invade other parts, and cause stenosis 
of the larynx. 

Symptoms, Complications, and Diagnosis. 
The symptoms of laryngeal leprosy are those of 
chronic inflammation ; and, if the nodules ulcerate, 
the ulceration is very slow, and not of the destructive 
character of syphilis. As leprosy of the larynx 
occurs only when the disease of the skin has been 
long established, its diagnosis is clear. It usually 
exists for a long time, even years, before it ulce- 
rates ; and even after this it is very slow in its 
prepress, and not fatal. 

Treatment. — As in other forms of leprosy, 
treatment is almost useless. Tracheotomy must be 
performed if stenosis occur. See Leprosy. 

4. Larynx, Lupus of. — ^Etiology. — Al- 
though in all probability a form of tuberculosis, this 
condition has characteristic clinical features. The 
larynx may be primarily affected. 

Anatomical Characters.— Small nodules ap- 
pear on the epiglottis, and subsequently on the 
arytaeno-epiglottic folds and other parts of the larynx, 
associated sooner or later with thickening and occa- 
sionally with ulceration and scarring of the mucous 
membrane. 

Symptoms, Complications, and Diagnosis. 
Lupus of the larynx may give no definite symptoms, 
even when pronounced lesions exist, and doubtless 
on this account this affection of the larynx is often 
overlooked. In other cases the symptoms are those 
of chronic inflammation. Lupus is distinguished 
from syphilis and ordinary tuberculosis by its pre- 
vailing nodular character, and by the rarity of ulce- 
ration. It lasts for many years. 

Treatment. — Lupus of the larynx must be 
treated constitutionally in the same way as other 
forms of tuberculosis, and locally by caustics or the 
galvanic cautery. Lactic acid, applied as in other 
cases of lar3mgeal tuberculosis, is of service. 

5. Larynx, Nervous AfTectlons of.— (i) Sen- 
sory Disorders of the Lmlyhx. — Jly^eras* 
thesm of the laryngeal mucous membrane is a usual 
accompaniment of inflammation, acute and chronic, 
and is a not infrequent symptom of hysteria, hypo- 
chondriacs, and neurasthenia. Anasthesia occurs 



LARTNZ, DISBA5ES OF 


in cases where the superior laryi^eal nerve or its 
centre is affected, and especially as a sequel of 
dtphthena. It is also an occasional symptom of 
bulbar paralysis and hystena, and is said to accom- 
pany epileptic fits. Hemtanasthesta may result 
nrom tumours of the base of the skull. Parasthesiat 
in which the larynx is the seat of various perverted 
and unaccountable sensations, is not an uncommon 
manifestation in anaemic, hysterical, and hypochon- 
driacal patients. 

(2) Motor Disorders of the Larynx. — 
(a) Spasm is considered in a separate section. See 
6 Larynx, Spasm of 

{d) Paralysis of the larynx is of great variety. 
It will be best discussed, first, under the head of 
the nerves affected ; and, secondly, with respect to 
the individual muscles paralysed 

i. Paralysis of the Nerves — Paralysis of the 
Superior Laryngeal Nerve — In this rare condition, 
depending either on diphthena or bulbar paralysis, 
the interior of the larynx is quite insensitive to the 
introduction of a probe , the epiglottis lies motion- 
less against the base of the tongue, owing to para- 
lysis of Its depressors— the thyro-epiglottic and 
arytseno-epiglottic muscles ; and the voice is said to 
be rough and low-pitched, from palsy of the crico- 
thyroid muscles The glottis is represented by a 
wavy line, in consequence of paralysis of the external 
tensors. The immobility of the epiglottis and the 
anaesthesia are a source of great danger, as food is 
likely to enter the larynx and lead to pulmonary 
complications Food must be administered by the 
oesophageal tube in such cases. See Labio-Glosso- 
Laryngeal Paralysis 

Paralysis of the Recurrent Laryngeal Nerve * — 
Complete paralysis is generally due to pressure of 
an aneurysm of the aorta or other intrathoracic 
tumour, or of a goitre, on the nerve after its origin 
from the vagus, but the same effect may follow 
degenerative or destructive lesions of the motor 
fibres in any part of their course from the medulla 
oblongata down to their peripheral termination 
Bilateral paralysis, in the very rare instances m 
which it has been observed, was the result of carci- 
noma of the oesophagus, double aneurysm of the 
aorta and innominate artery, tumours of the base of 
the brain, extensive pericardial effusion, and, lastly, 
pressure on the trunk of one pneumogastnc nerve, 
for example, by enlarged bronchial glands The 
symptoms of bilateral paralysis are aphonia, inability 
to cough, and slight stridor Slight dyspnoea may 
be induced by attempts to speak. The vocal cords 
are seen lying motionless and relaxed, in a position 
midway between abduction and adduction. In 
unilateral paralysis, which is the usual form and is 
more common on the left side, one cord alone 
occupies the position just descnbed, but, as the 
healthy cord crosses over the middle line during 
phonation to meet its palsied fellow, there is no 
aphonia, though the voice is generally weak and 
uncertain. 

Hitherto complete paralysis alone has been con- 
sidered ; but ^ralysis depending on structural 
disease of the fibres or nuclei of the recurrent 
laryngeal nerves is far more often incomplete. In 
these circumstances the fibres supplying the abduc- 
tor muscles are the first to suffer. In course of 
time the adductors may become affected also, but 
paralysis of these muscles is seldom com|^ete. 
This fact IS attnbuted to a greater vulnerabihty of 
the abductor nerve-fibres tMUi of those suppling 


their antagonists, the adductors. Semoit believes 
that the abductor muscles themselves are less re- 
sistent than the adductors. 

ii Paralysis of Individual Muscles* — Bilateral 
Abductor Paralysis — The cause may be either 
central — as in tabes dorsalis, bulbar paralysis, syphi- 
litic or other intracranial disease f or penpheral— 
lesions of both recurrent or pneam<^astric nerves, 
pressure on the trunk of one vagus, or degenerative 
affections of the abductor muscles, as descnbed 
under the preceding heading. The symptoms are 
severe inspiratory dyspnoea and stndor, and weak- 
ness or shght hoarseness of the voice. With the 
laryngoscope the cords are found lying close to- 
gether, being separated by a mere chink. On 
phonation they approximate as usual, but during 
deep inspiration no divergence takes place, and a 
slight movement of adduction is generally obUrved. 
This action is attnbuted either to the effects of 
suction, or to a perverted innervation of the unop- 
posed adductors Bilateral paralysis may cause 
fatal suffocative attacks, and, u persistent, necessi- 
tates the performance of tracheotomy. 

Abductor paralysis may be simulated by me- 
chanical fixation from ankylosis or arthntis of the 
cnco-arytaenoid joints, or by cicatncial or mfiamma- 
tory changes in their neighbourhood. Diagnosis is 
often difficult in such cases, but in the latter condi- 
tion there is usually some distortion of parts, such 
as contraction, irregulanty, or swelling about the 
arytaenoid cartilages, which is not the case in para- 
lysis 

Unilateral Abductor Paralysis*~~-ll\i\s condition 
IS generally attributable to penpheral causes, and 
especially to compression of the left recurrent 
laryngeal or vagus nerve within the thorax by an 
aneurysm or other tumour Palsy of the right 
abductor is an occasional result of chronic disease 
of the apex of the right lung. 

The affected vocal cord occupies the median poa- 
tion ; but if the adductor becomes involved, the 
cord recedes from the middle line and takes up a 
Situation between that of abduction and adduction. 
The symptoms of unilateral paralysis are slight 
hoarseness and dysphonia, but dyspnoea and stndor 
do not occur except on exertion 

Paralysis of the Adductors * — Paralysis of these 
muscles is nearly always bilateral, and is probably 
the result of a central nervous affection of a func- 
tional nature, occumng in hjrstencal, neurotic, or 
amemic subjects. It is doubtful whether gross 
nervous disease ever leads to isolated paralysis of 
the adductors. The patient, generally a feinale, 
becomes suddenly aphonic, but the reflex acts 
sneezing and cough are still attended by the usual 
sound. Attempts to speak occasion a slight degree 
of dyspnoea, due to the escape of breath through 
the widely open glottis. The laiyngoscope shows 
that the cords are abducted normally, but do not 
approach one another during efforts to ^onate. 

Paralysis of the Internal Tensors * — The mternal 
tensors or thyro-aryt9enoidei interai may* be palm- 
lysed, on one or both sides, as a consequence of 
laryn^tis or of hystena. Accoirding as the affee*' 
tion IS bilateral or umlateral, there Ur apbonlm or 
mere hoarseness. ' > 

Dunng phonation the vocal cofda are Mdiiated 
by an oval or elliptical space, andmopearto Wvesy 
thin and narrow, owing in aU {Hbbafiuty todefic^t 
tension. 

Paralysis of th$ SsOomal T^nton^ the ertep- 
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thyroid mnsdes^ is unknown^ apsirt. from the results 
of paralysis of the superior lar3^eal nerve. 

Paralysis of ths Arytcsnoideus. — This is also 
commonly a result of hysteria or of laryngeal catarrh, 
and gives rise to hoarseness or aphonia. During 
phonadon the cords meet in front, but are separated 
posteriorly by a triangular gap. 

Treatment. —If me pamysed condition depend 
on serious disease outside the larynx, local treat- 
ment is of little avail. When syphilis or aneurysm 
is sus^ted, iodide of potassium should be pre- 
scribed freely. In cases of adductor paral^s, 
ansemia and the hysterical state must be suitably 
treated, and intra- or extra-lar3mgeal faradisation 
may be tried, but sudden recovery often occurs 
wiuiout any treatment. Set Pneumogastric 
Nerve, Diseases of. 

6. Larynx, Spasm of.— In the description of 
other diseases of the larynx, this condition has been 
referred to as a frequent complication. Spasm 
causes the urgent symptoms when the larynx is 
irritated by the lodgment of a foreign body or the 
like. It may result from pressure on, or disease of, 
the pneumc^Stric or recurrent laryngeal nerve ; 
from hysteria ; or as a manifestation of a more 
general affection of the nervous system, in which 
case it constitutes the following special malady. 

Laryngismus Stridulus, — Synon. ; Child- 
Crowing ; Spasmodic Croup ; False Croup : Fr. 
Spasme de la Glotte ; Pseudo-croup Nerveux 5 Ger. 
Kehlkopfkrampf, 

Definition. — Laryngismus stridulus is charac- 
terised by short or more prolonged accessions of 
suffocation ; depending on tonic spasm of the ad- 
ductor muscles of the larynx, and usually of the 
diaphragm and other respiratoiy muscles, causing 
closure of the glottis and a sudden arrest of inspi- 
ration ; and ending in a shrill crowing sound, as 
the inspiratory act is resumed and concluded. It 
is purely a nervous disease j is unaccompanied by any 
inflammatory affection of the larynx or air-passages ; 
and is often associated with other convulsive affec- 
tions. 

Etiology. — Anything causing excessive reflex 
irritability, rickets, chronic hydrocephalus and 
other organic affections of the brain or medulla 
oblongata, predispose to this convulsive affection. 
It is sometimes associated with the irritation of 
teething. A sudden fright, irritation of the larynx 
by the accidental entrance of food, or some such 
sHght agitation as that caused by a child being 
tossed in the air, may excite the attack. 

. Symptoms, — With or without premonitory indi- 
cations of a tendency to convulsive affection, such 
as drawing-in of the thumbs and great toes, or 
clenching of the hands ; often during sleep, and 
with no evident exciting cause, or at any time in 
the day ; a child is suddenly attacked with difficult 
breathing, inspiration bein^ accompanied by the 
crowing sound characteristic of la!^geal spasm. 
This nmy continue for some time, and then gra- 
dually subade. The spasm may be short, or it may 
be longer and more intense, inspiration being pro- 
portionately difficnlL It may be complete, and 
tbe act of inspiration, cease entirely, until, just as 
death seems imminent, the sp^m relaxes, and with 
a crowing inspiration breaming is re-established. 
In the worst cases, and sometimes in the first 
attack, death does actually occur. 

Diagnosis. — The dia^osis of this disease from 
laiyDi^tis is contidered under Acute X^ngitis. 


The s3maptom8 caused by a foreign body lodged in 
the larynx closely simulate larynmsmus stridulus. 
The nature of the case is decided by its history ; 
and, rinless the age of the patient predudes it, by a 
lanrngoscopic examination. 

PROGNOSIS.— The milder forms of laryngismus 
stridulus yield to suitable treatment, and disappear 
as improvement takes place in the condition 
inducing the attack. Severer forms, if not fatal in 
a first, may be so in a subsequent attack. When 
the spMm depends on some incurable organic 
change in the nervous S3rstem, the case is of course 
hopeless from the first. 

Treatment. — Attention to the diet and general 
management of the child, regular bathing, and the 
administration of remedies suitable to correct faults 
of digestion, are necessary {^see Rickets). The 
persevering use of bromide of potassium has been 
found beneficial ; and chloral hydrate is of undoubted 
value. For the immediate treatment of the spas- 
modic attack, prompt immersion in a warm bath, 
the administration of an emetic, or the use of an 
anaesthetic vapour or amyl nitrite may be resorted 
to ; and should breathing not be re-established as 
the spasm ceases, dashing cold water on the face 
and chest, friction, application of strong ammonia 
or vinegar to the nostrils, and especially artificial 
respiration, must be adopted, with the object of 
restoring the respiratory function. Tracheotomy 
may be requisite, but the practitioner is, unfor- 
tunately, seldom present when the indications for 
the operation arise. 

7. Larynx, Syphilis of. — Syphilis affects the 
larynx differently according to the stage of the 
disease at which the organ is attacked. Erythema- 
tous maculae, raised mucous patches or condylomata, 
and superficial ulceration, like that seen in the 
fauces and pharynx, are described as secondary 
lesions, but are seldom actually observed, as oppor- 
tunities for making a laryngoscopic examination are 
not often afforded. Mucous patches, represented 
by small greyish flat elevations, and congestion, are 
the commonest manifestations at this period of the 
disease. These patches generally disappear without 
leaving any trace of their existence. 

The larynx is more seriously affected in advanced 
stages of syphilis. The lesions, consisting of diffuse 
infiltration, nodular gummatous deposits, or ulcera- 
tion, are especially prone to attack the epiglottis 
and vocal cords, and in a less degree the ventricular 
bands and posterior wall. 

The special proclivity of the epiglottis to syphi- 
litic disease has been attributed to direct infection 
from the pharynx, it being an undoubted fact that 
syphilis generally involves the pharynx together 
with the larynx. S3q)hilitic ulceration may be 
superficial or deep. Deep ulcers, which are often 
of ^mmatous ongin, are sharply cut, and extend 
rapidly. As a result, extensive destruction of the 
epiglottis, suppurative perichondritis, and necrosis 
of the various cartilages, often ensue. External 
fistulae arc occasionally thus produced. Perichon- 
dritis at times develops without previous ulceration. 
Cicatrices are almost an invariable sequel of deep 
ulceration, and are a great source of danger, owing 
to the contraction and stenosis which they occasion. 
Curious puckering of different parts is commonly 
produced, at times associated with small polypoid 
excrescences of the mucous membrane. These last, 
unlike gummata, show no tendency to ulcerate, and 
xxiay gradually disappear. Adhesion and webbing 
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of the cords, adhesion of the epiglottis to the walls 
of the pharynx, fixation of the vocal cords in various 
positions, sometimes simulating bilateral abductor 
palsy, and depending then on fibrous changes 
around the cnco-arytsenoid articulations — these are 
some of the many effects of syphilitic cicatnsation. 

In htreditary syphilis, lesions of the larynx gene- 
rally occur within the first few months after birth, 
but occasionally the larynx is not attacked before 
the age of puberty is reached. The early manifes- 
tations of the disease in hereditary cases are repre- 
sented by congestion and mucous patches ; at a later 
period they are not to be distinguished from those 
which occur in the advanced stage of acquired 
syphilis. Deep ulceration in any case may be as- 
sociated with extensive oedematous swelling, and 
haemorrhage from perforation of large vessels is an 
occasional occurrence. 

Symptoms. — Secondary syphilitic affections cause 
hoarseness and sometimes loss of voice, but there 
IS usually neither pain, cough, fever, nor dyspnoea. 
The more serious tertiary affections may give rise to 
all the symptoms caused by tubercular ulceration, 
but pain ana dysphagia are rarely expenenced ex- 
cept when the epiglottis is extensively ulcerated, and 
even then these symptoms are less severe than in 
tubercular cases, and the constitutional symptoms are 
those of syphilis, as distinguished from consumption 

Diagnosis. — Secondary syphilitic affections of 
the larynx are easily recognised with the laryngo- 
scope, and there are usually other indications of the 
constitutional taint. The diagnosis of the disease, 
in Its later stages, must be based on the appearance 
of the lesions above mentioned, combined with 
manifestations of syphilis in other parts of the body, 
especially of the skin and pharynx. In the absence 
of constitutional symptoms, the di^nosis may pre- 
sent great difificulties, especially as regards tuber- 
culosis This question will be discussed in the next 
section. 

It IS sometimes not altogether easy to distinguish 
syphilitic from carcinomatous ulceration, but in the 
latter disease the appearance of a growth is more 
pronounced, ulceration is less rapid, and pain is 
more often present Moreover, the vocal cords and 
ventricular bands are the favourite seats of malignant 
growths, the epiglottis and other parts being seldom 
primarily affected. 

The good results following the use of iodide of 
TOtassium will often assist in arriving at a correct 
diagnosis, but this test is open to a fallacy, as 
carcinoma and s>^hilis may co-exist. 

Prognosis. — The prognosis in cases of laryngeal 
syphilis must vary according to its form. In early 
cases, and where ulceration is superficial, the pro- 
gnosis IS very favourable, but in advanced stages 
the prospects of the patient are more uncertain ; for, 
although the progress of ulceration can almost in- 
variably be arrested by treatment, subsequent 
cicatrisation may cause dangerous stenosis. A 
knowledge of the complications incidental to deep 
ulceration should induce us always to give a guarded 
opinion. 

Treatment.— L ocal treatment is not necessary 
for the secondary syphilitic affections of the larynx, 
and we must trust to mercurial inunction and other 
constitutional remedies. Syphilitic ulceration of 
the lar 3 mx requires persevering treatment with large 
•doses of iodide of potassium , and where it does 
not yield to this remedy, appropriately combined 
with quimne, cod-Uver oily mercury must be 


employed, the best inethod being m^rcmnal 
inuncuon or the hprpodermic injection o( the Mr- 
chloride A combination of mercury and iodide of 
potassium is often usefiiL The local application of 
a solution consisting of iodine lo grs., iodide of 
potassium lOO grs., glycerine i oz., is sometimes 
of service in the case of ^hihtic ulcers, in ad^tion 
to the above treatment. When the dyspnoea is 
dangerous, tracheotomy must not be delayed. It 
will usually prove successful, although the destruc- 
tion of tissue and cicatnsation may be such as to 
necessitate the permanent weanng of the tube, 
derations for the division of dcatncial hands and 
adhesions seldom g^ve satisfactory results, owing lo 
the tendency of the parts to unite again. Systematic 
dilatation, by means of Schrotter’s hollow vulcamte 
bougies, may be tned m such cases. 

8 Larynx, Tuberoulosls of. — Synon. : 
Laryngeal Phthisis ; Fr. Phthxsie Lxiryngie ; Ger. 
Kehlkopftuberculose 

Etiology, — I^aryngeal tuberculosis is almost 
invariably secondary to pulmonary phthisis, but m 
a few instances a necropsy has demonstrated the 
existence of tubercular disease in the larynx without 
any affection of the lung In the former case the 
larynx is either directly inoculated with infective 
sputum derived from the lung, which is the usual 
method, or the tubercular virus is conveyed to the 
larynx by the blood. Where the larynx is pnmanly 
affected, we may suppose that the infective agent, 
the tubercle-bacillus, is inhaled, and effects a lodg- 
ment here without reaching the lung 

Anatomical Characters — In the larynx, as 
in other mucous membranes, the tubercular process 
may be considered under two heads — infiltration or 
deposit, and ulceration ; but inasmuch as the 
necrotic element predominates over the fibrous or 
indurative, the tendency is ultimately towards 
ulceration The degree of infiltration vanes ^eatly, 
now giving rise to massive swelling of parts Uke the 
epiglottis and arytaeno-epiglottic folds, where the 
submucous tissue is loosely arranged, at other times 
merely extending to the subepithelial layer. In the 
latter case, owing to the early development of 
ulceration, a stage of infiltration cannot generally be 
seen to precede loss of substance, though from 
analogy tnere is reason to believe that tms is in- 
variably the case. Definite tubercular tumours are 
occasionally met with. 

The parts most prone to tubercular disease may 
be thus enumerated, in the order of frequency the 
vocal cords and inter-aryfcenoid fold in about equal 
proportions, the arytseno-epiglottic folds, epiglottis, 
and, lastly, the ventncular bands Extension of the 
infiltration and ulceration to the deeper parts may 
lead to suppurative or adhesive penchondntis, espe- 
cially of the arytsenoid cartilages. Suppurative 
penchondntis causes necrosis, and at times extru- 
sion of the cartilage. CEdema is a frequent com- 
phcation of extensive tubercular lesions. It is 
unnecessary in the present article to descnbe the 
manifold changes that may be produced in different 
cases. 

Symptoms.— The symptoms of this affection are 
those of an aggravated laryngitis : hoarseness off 
aphoma, imtable cough, dimculty or pain in swal- 
lowing when the ei^lottis or arytseno<‘e{^l^e 
folds are involved, and inspiratory dyspisos% And 
stndor if stenosis be present. Psin shooSg to &e 
ear is occasionally complained of, and kipn^Mbly 
referred ftom th* reniwy serre of (Ik Jhtox, tb« 
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superior laryngeal, to the auricular braUeh of the 
vagus. The constitutional and local symptoms of 

8 uTmonary phthisis, which are present in varying 
egrees, add much to the patient’s distress. In 
early cases the laryngoscope ■ reveals small shallow 
ulcers or pale granulations on the vocal cords, par- 
ticularly their posterior ends, fleshy swelling of one 
or both cords, and prominence of the inter-arytaenoid 
fold, often with an irre^lar papillary margin. Swell- 
ing of one or both sife of the epiglottis, arytseno- 
epiglottic folds, and ventricular tmnds, and deep 
ulceration may be observed later on. The ulcers 
resent either a greyish-yellow or pinkish granular 
ase, and minute yellowish nodules are occasionally 
developed in their neighbourhood. In certain in- 
stances the vocal cows are split longitudinally 
into terrace-like, reddish, ulcerated ridges, so that 
each cord seems to be composed of several indi- 
vidual segments. Small tubercular tumours, of a 
greyish-pink colour, may occasionally be seen 
springing from the cords, ventricles, ventricular 
l:»nds, or other parts. When the epiglottis is much 
swollen or hangs backwards, it may be impossible 
to obtain a view of the rest of the larynx. A 
similar difficulty is sometimes experienced when 
the larynx is coated wdth a copious viscid secretion. 
The colour of the larynx varies greatly : generally 
speaking, a greyish-pink or pale yellowish tint pre- 
vails, contrasting often with localised patches of 
congestion in the vicinity of ulcers or infiltrations. 
But this colour, which is very characteristic, is not 
invariably met with, and general congestion may 
exist. Impaired mobility of the cords is very com- 
mon ; it mostly depends on mechanical fixation of 
the arytaenoid cartilages from surrounding infiltra- 
tion, At times the vocal cords occupy the median 
position, simulating bilateral abductor paralysis, and 
giving rise to severe stenosis. Neuropathic paralysis 
also occurs. Thus one cord may be motionless in 
the cadaveric position, midway between that of ad- 
duction and aMuction. On the right side this condi- 
tion may occasionally be the result of implication of 
the recurrent laryngeal nerve in pleuritic thickening 
of the apex of the right lung ; whereas the left re- 
current may be compressed by enlarged bronchial 
glands as it winds round the arch of the aorta. 
Imperfect closure of the glottis depending on bi- 
lateral paresis of the adductors, as in cases of 
functional or hysterical paralysis, is a more common 
appearance.' Lastly, in advanced cases of phthisis, 
aphonia may be unassociated with any oefect of 
movement, the feeble action of the respiratory 
muscles being insufficient to cause the requisite 
vibration of the cords. In other instances paralysis 
is probably of myopathic origin. 

Diagnosis. — Chronic laryngitis is sometimes one 
of the earliest symptoms of phthisis, and therefore 
should always direct attention to the state of the 
lungs. The diagnosis of tubercular disease rests 
on the detection of localised infiltration or ulcera- 
tion of certain parts of the larynx, in association 
with physical signs of pulmonaipr tuberculosis. 
Syphilis is the disease with which it is most likely^ 
to be confounded, and the difficulty is increased by 
the fact that the two affections may co-exist ; some 
authors even assert that syphilitic ulceration predis- 
poses to tuberculosis. Pronounced pallor of the 
larynx, swelling of the inter-arytaenoid folds, vrith 
papillary excrescences, fleshy swelling of' one cord, 
dhronic ulcers of the cords, and'a pale swollen con- 
ditfoik of the aiytaeno-epiglottic folds And epiglottis, 


are very characteristic of tuberculosis. On the other 
hand, marked congestion, rapidly extending ulcera- 
tion of the cords or epfolottis, and cicatricial con- 
traction, would be in mvour of syphilis. Never- 
theless, in many cases the laryngoscopic appearances 
are quite inconclusive ; and, should examination of 
the lungs yield a native or equivocal result, the 
detection of the tubercle-bacillus in the sputum will 
alone establish the diagnosis. Tuberculosis can 
seldom be mistaken for a malignant growth, but 
the diagnosis will be considered under the latter 
disease. 

Prognosis. — Laryngeal tuberculosis is rarely 
cured, though spontaneous cicatrisation undoubtedly 
occurs in exceptional cases. The progress of the 
disease can often be temporarily checked, and at 
times is arrested by suitable treatment. As a rule, 
however, the prognosis is most unfavourable. In- 
filtration of the epiglottis and arytaeno-epiglottic 
folds has a most ominous significance, owing to the 
interference with deglutition thereby entailed. 

Treatment. — The constitutional treatment is- 
discussed in the article on Phthisis ; consequently 
the local treatment alone will be considered here. 
Lactic acid is the most efficacious remedy at present 
known. The writer has seen several cases where 
permanent cicatrisation of tubercular ulcers has 
followed the systematic application of this remedy. 
The larynx must first be well brushed out with a. 
20-per-cent. solution of cocaine ; and then, after 
an interval of three to five minutes, a 50-per-cent, 
solution of the acid should be thoroughly applied 
on a small piece of cotton wool, fixed to the screw 
of a laryngeal holder. The strength of the solution 
should be increased till saturation is reached, and 
the treatment should be continued for ten days to a 
fortnight, the applications being made every other 
day, or in some cases daily. It is extremely impor- 
tant to paint the larynx thoroughly with cocaine 
two or three times before using the acid, otherwise 
the application is very painful. If, notwithstanding 
this precaution, pain be experienced, a weak spray 
of cocaine to the larynx may be trusted to give 
relief. The selection of fit cases is a matter of 
great moment. Real benefit is only to be expected 
where localised ulceration is unassociated with much 
submucous thickening. Where deep infiltration 
exists, radical treatment is out of the question. 

A solution of menthol in olive oil, 20 per cent.„ 
painted on the larynx, gives much relief to pain 
and dysphagia, and is said to promote healing of 
ulcers ; but in the last respect it cannot be com- 
pared with lactic acid. Insufflation of a powder 
chnsisting of boric acid and iodoform equal parts, 
with cocaine or morphine ^ to ^ of a grain, has- 
also been much praised, but its effects are only 
palliative. 

Painful deglutition can generally be relieved by 
spraying the throat, a few minutes before food is- 
taken, with a 2- to 5-per-cent, solution of cocaine. 
A lozenge, containing ^ to ^ of a grain of cocaine,, 
also gives relief in less severe cases. Insufflation 
of morphine, ^ of a grain, with a little starch- 
powder or sugar of milk, produces less complete 
analgesia, but the effect lasts rather longer. Much 
relief may also be obtained from insufflation of 
‘ new orthofonri.’ 

In cases where liquids enter the larynx during 
drinking, as sometimes happens when the epiglottis 
is destroyed, Wolfenden recommends that the 
patient should drink through a tube, lying flat on 
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his face. Thickened dnnks can often be taken 
better than ordinary fluids in such cases. Laryngeal 
cough may be mitigated by a cocaine>5pray, the 
use of menthol or oil of Mppermint in an oro*nasal 
respirator, insufflations of morphine, or by sucking 
ice 

Tracheotomy is only to be performed when 
marked stenosis is produced ; but this operation is 
seldom required, and its effects on the pulmonai^ 
disease are very unfavourable, on account of the 
difficulty of expectoration w^ch is experienced 
when the action of the glottis is abolished by the 
introduction of a tracheal cannula. 

9. Larynx, Tumours of— (a) Benign 
Synon Polypi, or Growths of the Larynx 5 Fr. 
TumeurSy KysteSy et Polypes du Larynx ; Ger. 
Kehlkopf^lypen, 

Etiology — The invention and use of the 
laryngoscope, leading to accurate diagnosis, has 
established the fact that tumours of the larynx are of 
much more frequent occurrence than was formerly 
supposed They are most common in adult males, 
but they occur in either sex, and at any age from 
infancy upwards. Inflammatory attacks, syphilis, 
and anything leading to habitual congestion of the 
larynx, are said to favour their development. 

Anatomical Characters — Growths of vanous 
kinds occur in the larynx, papillomata being much 
the commonest These present the appearance of 
a sessile warty or mulberry-like growth, attached 
generally to the anterior part of the vocal cords, 
though they may spring from almost any part of 
the larynx. Papillomata vary in size from a millet- 
seed to a walnut, and may be single or multiple 
They sometimes show a tendency to recur when 
removed. Fibromata, the next commonest form of 
innocent tumour, may be sessile or pedunculated , 
their surface is usually smooth or slightly lobulated, 
but in size and localisation they closely resemble 
papillomata. 

All other benign growths are very rare, and it 
must suffice to enumerate myxoma, lipoma, en- 
chondroma, adenoma, angioma, and cystic tumour 

Symptoms — Benign tumours may cause little 
inconvenience ; but, owing to the fact that the 
commoner varieties generally affect the vocal cords, 
some modification of the voice is almost a constant 
symptom A dry spasmodic or croupy cough is 
sometimes excited. The breathing is but little 
affected until the growth attains some size, when 
dyspnoea will set in, at first only on exertion, occa- 
sionally spasmodic; as the growth increases it 
becomes constant, and at last it may prove fetal if 
the disease be unrelieved Tumours attached below 
the vocal cords are rare ; when they exist, and are 
large enough to interfere with the breathing, expira- 
tion is as noisy and difficult as inspiration. These 
growths are usually painless. They may be so 
situated as to interfere with swallowing, but this is 
not usual. In addition to these symptoms, the 
growth can be seen with the aid of the laryngo- 
scope, and felt with the laryngeal probe or sound, 
and sometimes with the finger. Occasionally por- 
tions of a papilloma are expelled by coughing. 

Diagnosis. — A certain di^nosis can only be 
arrived at by examination of the larimx. The 
laryngoscope will often, but not invariably, enable 
us to distin^ish a papilloma from a fibroma. The 
diagnosis of a benign from a malignant growth is 
sometimes no easy matter, though the ab^nce of 
ttlceratioiii congestion, or Infiltration, which cha- 


racterises an innocent tumour, is rare in malignant 
diKase. The fact that simple growths hardly ftyer 
originate from the inter-arytsenoid or arytamo- 
emglottic folds will help to distinguish these from 
the polypoid excrescences that often frmge the 
margin ot tubercular or ^hilitic ulcers in these 
regions 

Prognosis. — The importance of these growths 
varies with their situation and rate of increase. A 
few months have sufficed for the growth of tumours 
from their origin to their attaimng a size sufficient to 
threaten suffocation ; in other cases they may exist 
for years without giving rise to anysymptom b^ond 
dysphonia or aphonia As soon as a growth causes 
dyspncea it has become dangerous. The disease 
must practically be regarded as incurable, except by 
operation or other local treatment. 

Treatment — A small stationary fibroma or 
other tumour, giving nse to but little inconvenience, 
requires no treatment All other tumours must be 
removed by operation Removal may be effected 
by instruments introduced mto the larynx from above 
with the aid of the laryngoscope ; or, where the 
disease is very extensive, an artificial opening into 
the larynx (thyrotomy or division of both thyroid 
and cricoid) may be necessary, the growth or growths 
being removed through this opening This is the 
only feasible method of operation in the case of 
children If the growth is removed per vtas natu- 
ralesy it may be crushed through at its base by a 
properly constructed icraseur , it may be seized and 
torn off by forceps , or it may be cut off by kmves 
or scissors The particular operation, and the m- 
struments to be used, must m determined by the 
circumstances of the case The use of a cocaine- 
spray renders such manipulations much easier. The 
statement which has been advanced, that the irrita- 
tion of endo-laryngeal operations may induce the 
transformation of innocent into malignant growths, 
has been conclusively disproved, 

Pachyderfma Laryngis — In this affection local 
thickening of the epithelium and subepithelial 
tissue gives nse to the appearance of small growths. 
Pachydermia attacks the vocal cords as a rule, but 
the inter-arytsenoid fold at times is involved In 
the former posiUon the disease appears as a flattish 
papillomatous growth on the processus vocAlis. 
When the change is symmetncal, as is often the 
case, the outgrowth on one side commonly fits into 
a corresponding shallow depression on the surface 
of the opposite growth This appearance is be- 
lieved to be the result of pressure 

Hoarseness and slight alterations of the voice 
may soon attract the patient’s notice, or there ma^ 
be no symptoms for some time. The diagnosis is 
generally easy when the vocal cords are affected. 
Carcinoma is the only disease that is likely ^o 
give trouble. But in carcinoma the growth 1$ 
unilateral, except in advanced stages, and partial 
fixation of the cord occurs early, whereas in pa^y- 
dermia the disease tends to become symmetrica^ 
and the movements of the cords are seldom im- 
paired. The progress of the two affections is yeiy 
different. Carcinoma is progressive ; pachyden^ 
IS more or less stationary and may completely dis- 
appear, though it, mav reeur subsequently. „ 

Pachydermia of the inter-arytsenotd fold may 
closely simulate tuberculosis, but exanunatioa of 
the lungs and sputum will h^p tx> eitil)llih:the 

diagt)o^ 
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tion of iodide of potassimn is believed by Semon 
and others to give good results. In obstinate cases 
the cautious use of me galvanic cautery has occasion- 
ally been successful. 

{d) Mallgnant.-^Malignant tumours of the 
larynx may be primary Or secondary. Primary 
growths are far less rare than was formerly thought, 
carcinoma being much more often met with than 
sarcoma, l^pithelioma is the commonest form of 
carcinoma, tne medullary and scirrhous varieties 
occurring less frequently. Carcinoma develops as 
a * cauliflower * or nodular growth from the vocal 
cords or ventricular bands, though occasionally 
other parts are first affected. The tumour, at first 
localisiOT, tends gradually to involve the whole of 
one side or more of the larynx. Owing to the 
infiltrating nature of the disease, the mobility of 
the corresponding vocal cord is often interfered 
with. Ulceration is a common occurrence, and 
may be followed by oedema, haemorrhage, perichon- 
dritis, and necrosis of the cartilages. Carcinoma 
sometimes shows little tendency to infect the glands 
and othet parts of the body, and sarcoma is even 
less liable to spread. 

Symptoms. — Hoarseness or aphonia is usually 
the first S3nnptom, but dysphagia and dyspnoea may 
arise later on. Fain is more pronounced in this 
than in any other affection of the laiynx, and may 
shoot to the ear. Ulceration is sometimes attended 
with great foetor of the breath. 

Diagnosis. — ^The laryngoscopic appearances are 
seldom characteristic, often closely resembling those 
presented by innocent growths, especially papillo- 
mata. The diagnostic importance of fixation of the 
corresponding vocal cord has been pointed out by 
Semon. Microscopical evidence of carcinoma or 
sarcoma may sometimes be detected in small por- 
tions of the tumour, removed by the laryngeal for- 
ceps, and is then of course conclusive. 

The diagnosis of ^hilis from malignant disease 
has been already discussed. Tubercular lesions 
seldom present the appearance of a localised growth, 
and careful examinaaon of the lungs and sputum will 
generally decide the matter. The age of the patient 
IS of some importance, carcinoma being seldom ob- 
served before the age of forty. 

Prognosis. — The prognosis is unfavourable in 
aU forms Of carcinoma, but progress is least rapid in 
the scirrhous type. Sarcoma of the larynx seems to 
extend still more slowly. 

Treatment. — Partial resection of (he laiynx 
has been successful in a few cases of early localised 
malignant disease, and is the only radic^ method 
that seems at present justifiable. Removal of a 
cancerous larynx was first practised by Billroth, and 
has ance been performea by several Condnental 
surgeons. The results of the operation have, how- 
ever, been so unfavourable that it cannot be recom- 
mended. The obstruction to respiradoo may de- 
mand the performance of tracheotomy ; and u the 
lower part of the trachea is free from disease, the 
operation will mrolong life. Extirpadon a 
malignant growth by an endo-Iaryngeal operation 
should not be attempted. 

Pain and dyspha^ must be alleviated by the 
api^cadon of cocaioe or morphine, as in cases of 
tuberculoas. P8RCT KlDD. 

LATAH.— Ecstasy. 

LATERAL 8CLCR08I8.-S^ Spinal Cord. 


LATHYRI8M. — A condidon somewhat ana- 
logous to ergotism and pellam» believed to be 
due to a diet containing the Cathyrus sativus and 
Lathyrus cicera, two species of the chickpea, with- 
out a sufliciency of ordinary food. 

The symptoms are muscular weakness, sdffness, 
and tremor, especially of the lower extremities, re- 
sulting in a peculiar ataxic gait ; sensadons of 
‘ creeping ’ and various other parcesthesire ; ex- 
a^erated deep reflexes, and occasionally disorders 
of the sexual reflex and of micturidon and of de- 
fsecation. The symptoms develop fully in the course 
of a month, and disappear gradually if the cause be 
removed. 

LAVAQE (Fr.). — Synon. : Ger. Magenaus- 
spiilung. 

Definition. — A method of washing out the 
stomach, introduced by Kussmaul. 

Description. — The following apparatus is 
necessary : — ( I ) A soft flexible india-rubber stomach- 
tube, about twenty inches in length ; (2) a large- 
sized glass funnel ; (3) a yard of india-rubber tubing ; 
and (4) some suitable lubricating material. 

One end of the india-rubber tubing is fitted over 
the end of the glass funnel, and the other is at- 
tached to the stomach-tube by the insertion of a 
small piece of glass tubing, so that the observer 
can determine when the irrigation is complete by 
noticing that the returning fluid is quite clear. 
Two good-sized lateral oval openings should be 
made in the stomach-tube close to its rounded 
distal end. 

Having moistened the tube with warm water, the 
practitioner introduces it into the pharynx with 
his right hand, and gently presses it down, while 
the patient, who is preferably in the sitting posture, 
performs the act of swallowing. 

To wash out the stomach it is necessary to fill the 
receiver with fluid, to raise it to the level of the 
patient’s head, and then to add more fluid until the 
whole of the apparatus is filled. A siphon-action 
should DOW be established by depressing the 
funnel, and the stomach is thus emptied. By re- 
peatedly filling and emptying it as described, it can 
De thoroughly washed out. In withdrawing the 
tube it is advisable to pinch it so as to prevent re- 
flux into the larynx. The repugnance some 
patients have to the use of the tube is generally 
soon overcome, and with a little practice a patient 
can acquire sufficient manipulative skill to introduce 
the tube and wash out his own stomach. 

The fluid to be employed in lavage may be 
either lukewarm water ; i -per-cent, salt-solution ; 
3- to 5 -per-cent, solution of bicarbonate of so^um ; 
3-per-cent, solution of either boric acid or borax ; 
Vichy Water ; or any innocuous fluid possessing 
antiseptic properties. 

In the beginning, lavage may be resorted to once 
or twice daily, but less frequently as the case im- 
proves. 

Uses. — Lavs^e is of great service in removing 
fermenting gastnc contents, in cleansing the gastric 
mucous membrane, and in stimulating the activity 
of the gastric glands in cases of chrome dyspepsia, 
emcially when associated with excessive secretion 
or mucus*' By its employment we may also in- 
crease peristdtic action, and strengthen the en- 
feebled gastric muscular fibres in cases of insufli- 
ciency or atony. 

Among the diseases in which lavage has been 
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successfully employed may be mentioned gastric 
dilatation ; chronic gastritis ; and intractable cases 
of chronic dyspepsia. Stomach, Diseases of. 

It shouldf be remembered that there are certain 
possible dangers in connection with lavSge. The 
chief of these is injury to the oesopha^ or to 
the gastric walls, with haemorrhage or perforation. 
In very rare instances fatal syncope has attended 
Its use. Lavage should never be resorted to in 
cases of recent haematemesis, thoracic aneurysm, 
gastric ulcer, or advanced pulmonary and cardio* 
vascular disease The gastnc contents should 
always be examined after they are withdrawn. See 
Stomach, Examination of, ^ John Harold. 

LEAD, Poisoning by. — Synon : Plumbism, 
Saturnism ; Fr. Intoxicatton Saturnine ; Ger. 
BlAvergtftung 

^Etiology — Pure metallic lead has probably no 
injunous action on the system, but it readily 
oxidises and forms salts, all of which are poisonous. 
The fume of the molten metal is compo^d of the 
oxide and sulphate of lead, and is so destructive to 
vegetable and animal life that at lead -smelting works 
very long flues and high chimneys are built for its re- 
moval The length of the flue allows of the dust 
being deposited and recovered Qeaning out of 
the flue IS a dangerous process, and workmen are 
only allowed inside two hours at a time. 

Although lead-salts are undoubtedly poisonous, 
they are not actively so ; hence acute lead -poisoning 
is extremely rare A few cases of mild imtant- 
poisoning have occurred due to the ingestion of 
large doses of acetate of lead, and cases of acute 
saturnine encephalopathy have been produced by 
diachylon (plaster) taken as an abortifacient 

It IS with the chronic form of poisoning that we 
have principally to deal ; and as lead is widely em- 
ployed in the arts and manufactures, and food and 
dnnk are frequently contaminated by it, this form 
of poisoning, often very insidious in its develop- 
ment, may arise under vanous, and at times unex- 
pected, circumstances 

I Metallic Lead — In Great Bntam lead- 
poisoning can scarcely be said to occur among 
lead-miners, but in Australia where the ore exists 
largely as a carbonate, plumbism of even the worst 
type IS not unknown Men who smelt the ore and 
convert it into pig-lead, workers in lead or its 
alloys, such as plumbers, solderers, type-founders, 
and compositors, suffer Saturnine poisoning too 
occurs among flshmongers from the metallic coating 
on their counters, in leather-cutters working on a 
leaden slab, and in file-makers. Young people en- 
gaged m placing leaden capsules on the necks of 
Dottles containing spices &c have suffered. Ill- 
defined and sometimes serious symptoms have fol- 
lowed the use of tea wrapped in leaden foil, of snuff 
similarly enveloped, of canned foods and fmitsowing 
to the action ot the jmces upon the solder, and of 
articles of drink contaminated by the employment 
of shot for cleaning bottles. 

Dnnking-water is a freauent source of lead-poi- 
som^. Several families in a town or district may 
be afitected at the same time owing to the wkter 
having taken up lead its transit through leaden 
pipes or its storage in leaden dstems. Pure water, 
even distilled water, acts upon lead m the presence 
of air, and a slightly soluble oxide tA le4d is fortted. 
Carbonic |idd, absorbed by the water from the 
^etmosj^ere, predpltatel part of the oxide as oxy- 
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carbonate, while the remainder is kept in totutum 
by the free carbonic acid. It is difficult to obtain 
an absolutely pure drinking-water. It usually con- 
tains a trace of organic impurity. The presence of 
nitrates and nitrites is pafpcidarly dangerous, not 
only on account of their possible origin from sewaa^ 
but because their presence enables the water to<Sft« 
solve more lead. Sulphates, (ffiospbotes, carbonates, 
and silicates in water form insoluble compounds 
with lead, and becoming deposited on the interior 
of the pipe form a protective covering. Yet even 
in these cases the presence of carbomc acid in the 
water may convert part of an insoluble lead-salt 
into one that is soluble. Peaty waters have a strong 
* plumbo-solvency * as a rule. This has been attn- 
buted to the presence of an acid arising from vege- 
table decomposition It is probable that the actum 
of water upon lead is more than one of simple 
chemistry Power attributed the ‘plumbo-sol- 
vency* of peaty waters to the presence of two 
varieties of micro-organisms, ana in a senes of 
investigations on drinking-water earned out by 
Bolam, Mack, and the wnter, it was found that 
while the solvency of water upon lead was in- 
fluenced by the weather and the character of the 
salts dissolved in the water, it was frequently 
proportional to the number of micro-org^tmsms 
contained therein. Water capable of prOTttCing 
this effect upon lead will to a considerable extent 
lose this power if filtered through layers of 
sand and magnesian limestone. It is desirable to 
change these flltenng beds frequently. For the 
conduit of dnnking-water into houses and its storage, 
galvanised iron and glass pipes have been recom- 
mended, and slate cisterns. These, however, are 
not without danger, for in the Colonies, where in 
consequence of long periods of drought the water 
has to be stored m galvanised iron cisterns, epide- 
mics of plumbism have occurred owing to the molten 
zinc in which the iron plates were dipped having 
contained lead Besides, even when cisterns are 
made of slate the slabs may be joined together by 
means of red or white lead. 

Oxides of Lead , — Persons employed in the manu- 
facture of red-lead, those who handle it or inhale 
the metalhc dust frequently suffer. The wnter has 
seen numerous severe cases of lead-poisoning in 
workmen eng^ed in the manufacture of the large 
galvanic battenes used for telegraph purposes, 
in coloured-glass-makers, glass-polishers, and m dip- 
pers of cheap earthenware. 

Salts of Lead , — The most important is the car- 
bonate or white lead. The white-lead frictories 
and the potteries have aupphed the laigest munber 
of cases of plumbism. In Great Bntam picfeienoe 
IS shown by house-painters fr>r lead carbemfe made 
by the old Dutch process. The workpeo{de who 
empty the white b«is in the factory, also thoae who 
wash and gnnd the white lead, fluently sirffbr 
from saturmne poisoning, but the part of the Duldi 
method of manufreture that is most dangeram la 
the emptying of the stoves or chambers whexclh 
the wasped carbonate of lead is dried. 
the stoves are not allowed to be emptied we 
temperature has ffiBen, yet the mhjriArion of 
fine dust that rises from the shelves will iA m ffm 
days, if this YrOrk is Conrinued, be Iw 

serious, sometimes by final, results. TW tenttXK 
applies with equid fiosoe eeimiii depw^ainit Of 
p^tery-maiittfimtaie. A^ oonaldtiiblS 
of eaithfttwait imiidi oooii^ iq 
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dipped in a gltse that contains a large percentage 
of Bvhite lead ; henoe the men who mp the ware, 
those who brush it afterwards or place it in the 
ovens, majolica-paintresses and litho-transfer- 
makers are espemally prone to suffer ftom lead- ^ 
poisoning. Plumbers, colour-mixers, and dye- 
workers who use chromate of lead run a similar 
Women who wash the clothes of painters 
incur to some extent a like danger, as al^ those 
persons who use certain hair-dyes and cosmetics. 
Sefi Ogcupation-Disbasbs. 

Lead gains an entrance into the system by the 
alimentary canal, the respiratory pMsages, and the 
skin. Certain people exhibit an idiosyncrasy to 
1^, some being more readily affected by it tlmn 
others. Women are more rapidly brought under 
the induence of lead than men, and are more 
seriously affected by it. Alcoholism, gout, and 
poverty predispose to plumbism. 

Symptoms. — Sooner or later after the introduc- 
tion of lead into the system the individual gradually 
loses colour, his face becomes expressionless, and 
the skin exhibits a dull earthy hue. This is some- 
times spoken of as Saiumine cachexia. The patient 
complains of an unpleasant taste in the mouu, and 
his breath is fetid. On attempting to show his 
teeth, which are usually discoloured, there is often 
considerable tremor of the muscles of the upper 
lip ; the gums may be ulcerated, and at their margin 
close to me teeth there is usually seen a bluish or 
violet line, better marked as a rule on the lower 
than the upper gum, and not present where the 
teeth are ateent Ulceration and retraction of the 
gums cause the teeth In front to look elongated. 
This blue line is a valuable sign, not so much of 
active lead-poisoning as of the existence of lead in 
the tissues. The line is due to a deposition of par- 
ticles of lead sulphide in the interior of large phago- 
(^c cells lying in the layers beneath the epithelial 
covering of the gums; occasionally it also occurs 
in the epithelial cells themselves, and is usually 
most marked in the infiltrating cells present in 
large numbers at those points where the ulceration 
of the gum is most active. 

Lead Colic. — Synon. : Colica Saiumina ; Fr. 
Celique de Plomb\ Ger. BkikoHk. — One of the 
earliest symptoms complained of is pain in the 
abdomen, usually of a very severe character, and 
referred to the neighbourhood of the umbilicus. 
Pain m^ develop suddenly, and be so severe that 
the patient rolls about in agony. In most instances 
it is agmvated by pressure; in others, pain is 
relievedoy pressure. It is often unilateral, worse 
in (me half of the abdomen than the other. Fain, too, 
is often elicited in the nedc by firm pressure aj^ed 
along the course of the vagus. This pain is more 
acute on the side corresponding to that on which 
the abdominal pain is most severe. Theabdominal 
wall is usually firm and retracted. There may be 
vomiting wbfch fitils to bring relief. Usually 
during the attack, and for some time previously, 
the l^els are obstinately constipated, but occa- 
rionally there is diankoea. In the attack the pulse 
may be hard and firm, slmwing heightened arterial 
tensioti, but when the paia is severe and continuous 
it is ofom extremdy leeble.aad i^uidc. There is 
distaste ft» food. The urine is extremely scan^, 
not more than rix to ‘ eig^t ounces beu^ 
daily. If it is a first attack of coUc and the 
pirtieQt is young, the urfoe is genenOly ftee ft;oin 
^hpuneur Slfiep u secured, idthdiftqilty. 


is a restlessness of body apparently in excess of 
that caused by the abdominal pain. In a few days, 
three to five un<ler treatment, the severity of the 
cdic subsides. Lead colic has been mistaken for 
appendicitis and vice versa. 

Lead Palay. — Synon. : Fr. Paralysie Satur* 
nimi Gen BleiUikmung, — Following upon colic, 
but sometimes even without it, there develops 
motor paralysis* Wrist-drop is the commonest 
form of loss of power, and in this, as in all in- 
stances where wal}^ is due to toxsemia, it is 
double, although it is frequently found worse on 
one side than the other. Muscular fatigue, the 
nature of patient’s occupation, and the amount of 
local exposure determine to some extent, but not 
absolutely, the localisation of the loss of power. 
Wrist-drop occurs apart from working in lead, as 
for example by drinking contaminated water. It is 
symmetrical as well as bilateral. Usually it develops 
slowly, but the writer has known it occur in an 
hour or two. It is sometimes preceded by a sense 
of numbness and tingling. The loss of power is 
usually first observed in the common extensors of 
the fingers, and subsequently in those of the index, 
the littie finger, thumb, the radial extensors of the 
wrist, ulnar, and short supinator. These muscles 
are not all equally involve(l, nor always in the order 
here mentioned. Paralysis of the extensors of the 
wrists, for example, may be more complete than 
that of the fingers. There may be too very pro- 
nounced paralysis of the wrists and fingers, and yet 
the patient may be able to extend his index finger. 
He may be unable to separate his fingers owii^ to 
paralysis of the dorsal interossei. The hand falls 
at a right angle to the forearm : it is flaccid and 
cannot be rai^ voluntarily. Any effort made to 
do so 1$ followed by a considerable amount of 
muscular tremor, and by the unopposed flexor 
muscles being thrown into a state of contraction 
accompanied by irregular movements of such fingers 
as are not parmysed. While the distal phalanges 
of the fingers cannot be extended by the patient, 
he may succeed in raising them if the proximal are 
supported by the hand of the examiner. It is 
interesting to note that in wrist-drop the supinator 
longus, although innervated like tne extensors b^ 
the musculo-spiral nerve, is not paralysed. This 
is the commonest form of saturnine palsy, but as 
other groups of muscles may be amcted, it is 
customary to speak of types of lead-paralysis. In 
the brachial or Duchenne^Erb type the muscles 
involved are the deltoid, biceps, brachialis anticus, 
and supinator longus. This form of pualysis 
sometimes succeeds, at other times precedes, and is 
independent of wrist-drop. The arm becomes 
flaccid, and hangs powerless by the side In a semi- 
prone position. Elevation and rotation of the 
arm outwards are impossible, also flexion and 
Sttpuiation of the forearm. In the Araee-Duckemu 
type the phenomena resemble those observed in 
progressive muscular atrophy. Not only are the 
thenar, bypothenar, and interosseous muscles of the 
baiKl panuysed, but they are also atrophied to a 
conskUurable extent l the interosseous grooves are 
deepened, and the hand presents a < bird-claw * or 
a ‘ maif m grijfe ’ appearance. Since this fonn of 
pandysas affects prinapally file-makers, who are in 
the habit of tightly gripping the cliM with ^ 
.fingpi of the left hand, it is thought that muscular 
strain jflaw a part in localising the paialytis. 
Bemhandt pabUihed two cases of this form of 
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pamlyilf occurring in the right hend of houie- 
painters, where the only muscular strain was that 
connected with the use of the brush. The muscles 
affected in the Aran*Duchenne type of saturnine 
paralysis do not exhibit marked tremor or fibrilla- 
tion, nor, as a rule, does the lesion advance 



resembles. 

In lead-palsy the loss of muscular power is not 
confined to the arms and forearms ; the muscles of 
the legs and trunk may become affected. In some 
of the writer’s cases the muscles of the thighs, 
pelvis, and trunk were paralysed, and yet, despite 
this widespread implication of the muscular system, 
complete recovery took place In the form of lead 
paralysis known as peroneal^ which is usually con- 
secutive to loss of power in the upper extremity, 
the common extensors of the toes and big toe are 
affected, while the muscles higher up the leg 
escape There is ankle-drop. The foot falls m an 
inward direction, so that the patient tends to bear 
his weight upon the external border of the foot. 
It is seldom that the muscles of the face are 
affected, but those of the eyeball may be Sensa- 
tion, as a rule, is undisturbed, but the wnter has 
observed analgesia In saturnine paralysis the 
affected muscles when grasped may be tender, but 
the pain is never so acute as in alcoholic paralysis. 
The rapidity with which the palsied muscles 
atrophy causes recovery as a rule to be slow 
Occasionally there is very marked tremor as well 
as atrophy of the affected muscles The knee-jerks 
are often absent. Electnea I contractility disappears 
in the paralysed muscles It may even precede 
the loss of voluntary power, and be followed by the 
reaction of degeneration 

In the absence of a history of exposure to lead, 
and where no blue line is present in the gums, the 
diagnosis of saturnine paralysis is sometimes diffi- 
cult It might be mistaken for that caused by 
alcohol or arsenic. Saturnine paralysis usually ap- 
pears first in the wnsts and hands, while alcoholic 
and arsenical affect the legs below the knee The 
muscles and nerves, too, are less tender. In pro- 
gressive muscular atrophy the paralysis is secondary 
to the wasting, and the fibrillary tremor is usually of 
a finer character, and on the whole it is better 
marked m progressive muscular atrophy. 

Other Pnemmena , — Sometimes the symptoms of 
plumbism in female lead-workers assume an hysten- 
cal character Beyond a few apparently insignificant 
nervous symptoms, usually of an exalt^ nature, the 
patient may not seem ill, and yet within the space 
of two days she may be dead. This form of toxic 
hysteria is often rapidly fatal. Lead has a particular 
selection for nervous tissues. White-lead workers 
often feel ill in the morning — they have headache 
and feel nervous* Occasiommy, when in the factory, 
a worker, who, a short time previously, complainra 
of severe headache, is observed suddenly to fall to 
the ground in a state of insensibility and is con- 
vulse. The coma continues and the convulsions 
keep recurnng, in one of which the patient perhaps 
dies, never having regained consciousness, or tne 
epileptiform seisures pass off only for the patient to 
find, when he has recovered oonscioasnest, that he 
has lost his eyesight. Vision may thus be lost tern* 
porarily or permanently even at a very early age* 
Tke writer has seen several yonng people, whose 
ages varied from iS to as yei^^.and who had 


Worked only a few months in a white-lead facte^ or 
a pottery, rendered blind for life. Neuro-rerimtis 
may occur without inrevious epilepdfoim semires. 
In addition to changes in the o^c disc, ophthalmo- 
^scopic examination may reveal haemorrhages in the 
retina. Acute delinum running on to mama may 
develop. The symptoms may resemble those of 
acute meninmtis. There may be hemiplegia and 
aphasia. When the system has been exposed for a 
lengthened period to the influence of lean, albums 
IS generally found in the unne. Some au^ors attri- 
bute the epileptiform seizures and blindness to the 
diseased condition of the kidneys, but in the ex- 
perience of the wnter, while these are feequently 
associated, fatal saturnine encephalopathy may occur 
without albumen ever being present in the unne. 
The association of lead-poisomng and gout is well 
known The one predisposes to die other Women 
who are the subjects of lead-mtoxication often suffer 
from menorrhagia, seldom amenorrhoea, and, if 
pregnant, very frequently miscarry. Lead is a 
strong ecbolic. It is almost impossible for a preg- 
nant female lead-worker, who may even not have 
any symptoms of plumbism, to continue following 
her occupation without a^rting Miscarriages 
follow m rapid succession, and many female lead- 
workers only succeed in bnngin^ fortli a living child 
at full term by withdrawing enmelyfrom their work 
as soon as they know they are pregnant. 

Anatomical Characters. — A paUent may die 
in acute saturnine encephalopathy, and the autop^ 
reveal very little nak^-eye cha^e. The bram 
may be dry and shrunken, or its veins congested ; 
the tissue may be pale and watery as m ursemia, or 
there may be signs of meningitis if the disease has 
been of long standing. In chronic cases of lead- 
poisoning the kidneys are contracted, and, on micro- 
scopical examination, show a marked increase of the 
interstitial tissue This change has come to be 
regarded as typical of all cases of lead-poisomng. 
This IS scarcely quite correct. In the more acute 
cases the epithelial cells of the tubules are affected, 
and apart from the microscopical demonstration of 
this circumstance, there is al^ the feet that even in 
chronic lead-poisomng, although the kidney is con- 
tracted and Its capsule adherent, the renal tissue is 
pale, indicating that the kidney was previously en- 
larged and pale. Owing to the intemperate habits 
of many lead-workers who die in infirmaries, it is 
sometimes difficult to say how much of the structural 
changes in the kidney is due to alcohohsm and 
how much to plumbism. Upon the h^emc^lobin of 
the red blood-cells lead is known to exercise an 
injurious influence The action may be direct or 
indirect through its operation upon the marrow 
of the bones. Hence anse the anaemia smd 
cachexia observed in the subjects of lead-poisoning 
— an anaemia which may be persistent. The iron 
of the broken-up haemoglobin is cliimnated by the 
skin and unne, and, after death, is found in excess 
in the liver. 

Opinion IS divided as to whether the paralysis 
causra by lead is due to penpheral neurim or to 
changes in the central nervous ^em. Whffe la 
the atrophied muscles the transverse strife aie fevmd 
to have become diminished and the oanneetive 
tissue^ increased, the nerves feequently exhibit s^ 
of inflammation, via. thickening of the ikeath and 
increase of the conneedve tissue-danenti^ altmtUMas 
of the medttllaiy sheath, and anroiky ii ^ axis* 
cylindefr In the mbneute csies tune hss not beep 
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given for these morbid alterations to occur. An 
animal, for example, may have been rather quickly 
poison^ by lean and be paralysed in its hinder 
extremities, and yet the nerves suppljdng the legs 
will be found practically healthy, cuthough Gom- 
bault alludes to a periaxial segmentary neuritis. 
Since all parts of the nervous system are vulnerable 
to lead, it is more than likely that the large motor 
cells in the anterior cornua m the spinal cord are, 
if not primarily involved, simultaneously affected 
with the peripheral nerves. Structural changes 
have been found in the ^inal cord. Why the ex- 
tensors of the wrists and fingers should in saturnine 
paralysis be more frequently affected than other 
muscles, and the supinator longus escape, is an 
interesting pathological problem. Potain attributed 
paralysis of these muscles to their defective blood- 
supply, and the escape of the supinator lon^s to 
the fact that its blood supply is the same as that of 
the flexors. Lepine, on the other hand, offers as 
an explanation of the escape of the supinator longus, 
that the origin of its nerve belongs to that part of 
the spinal cord in which is situated the group of 
cells that innervate the flexors. The liver, on 
microscopical examination, frequently shows signs 
of cirrhosis, and on chemical analysis lead is found 
in several of the internal organs. In the writer’s 
cases, the liver contained the largest amount of lead, 
but Heubel is of opinion that the largest quantity is 
found in the bones, and next to these the kidneys, 
liver, brain, spinal cord, and- muscles. During life 
lead is eliminated by the bile and f^es, urine, and 
perspiration. 

Treatment.— In acute lead-poisming^ such as 
might be caused by drinking a large quantity of 
acetate of lead in solution, the use of an emetic, 
such as sulphate of zinc, or lavage with a solution of 
Epsom Salt, which will form an insoluble sulphate 
of lead, is (klled for. 

In the case of chronic lead-poisoning the cause 
must be sought and removed. If it is traced to con- 
taminated drinking-water, means should be taken 
by the proper authorities to remove or diminish 
the * plumlw-solvency ’ of the water by the addi- 
tion of sand and unslaked lime. For lead-works 
and potteries Government regulations of a preven- 
tive character are now in force, which insist upon 
personal cleanliness and the wearing of respirators 
m the dusty processes, the provision of adequate 
washing appliances, fans, and proper ventilation, 
a periodic medical inspection of the workers, and 
the removal of female labour from what are believed 
to be the most dangerous processes. Workers in 
white-lead factories who exmbit signs of plumbism 
should at once retire from the factory, and not 
return to it until pronounced cured by a medical 
practitioner. An early return of symptoms after this 
should completely disqualify. Anaemia, alcoholism, 
and malnutrition should also disqualify for work in 
a lead-foctory. 

Colic must be treated on ^neral principles. The 
bowels, if confined, should m at once relieved by a 
lai^e enema of warm water, followed Ify the ad- 
ministfation, if there b 00 severe vomitii^, of 
magnesium sulphate with tincture of belladonna and 
pirminatives. Smetimes the pain is so serere that 
it can only be relieved by a hypodermic injection of 
morphipe, by the use of betladonna fomentations or 
bnotUBrsion in a hot hath. One of the most useful 
obinhinalbiu b magnesium sulphate and potassium 
bdidc^^: Inaseverecaieof ptumUsmitbextrem^y 


necessaiy not to give large doses of potassium iodide 
at the outset ; for this leads to the conversion of the 
lead, which has been deposited and is lying inert in 
the tissues, Into a soluble salt, which circulates in the 
blood and induces symptoms of fresh poboning. 
Combemale and Weil obtained excellent results in 
the treatment not only of colic but of mild encepha- 
lopathy by- the internal administration of olive oil, 
in doses of i to 2 ounces daily. Under the em- 
ployment of 5- to lo-grain doses of monosulphite ot 
sodium given thrice daily, the writer has often seeh 
colic disappear in two to three days. 

As recovery from saturnine paralysis is often slow, 
treatment has to be extended over a lengthened 
period. Massage, the application of the galvanic 
current, the internal aaministration of potassium 
iodide and tincture of nux vomica, or the subcuta- 
neous injection of strychnine may be tried. Lewis 
Jones recommends for wrist-drop an electrical 
bath made of stoneware and filled with warm 
water. Into this the patient plunges his forearm 
and hand, and an alternating current is passed 
through the water and the limb. Jones found that 
the alternating current gave the best results, but it 
may be necessary to continue the* treatment for 
months. 

For acute encephalopathy, bleeding and saline 
transfusion have been recommended, but the writer 
has found inhalation of nitrite of amyl or the sub- 
cutaneous injection of pilocarpine give just as satis- 
factory results. See Occupation -Diseases. 

Thomas Oliver. 

LEAMINGTON, In Warwickshire.— Sul- 

phated common salt water. See MineralWaters. 

LECITHIN is a complex fat of wide distribu- 
tion. It b a small but constant constituent of all 
protoplasmic structures ; it is also found in egg- 
yolk, semen, bile, and milk, but in animals is found 
principally in brain and nervous tissues. In the 
grey matter of the brain it forms about 17, and in 
white matter about 9 per cent, of the total solids 
present. In these tissues it is probably not present 
as such, but in combination with certain complex 
nitrogenous glucosides called cerebrios* The com- 
pound so formed was called protagon by Liebreich. 
The empirical formula for protagon is 
(Gamgee). The formula for lecithin b C44H,oNPO,. 
On decomposition lecithin yields stearic acid, glycero- 
phosphoric add, and a base named choline^ as b re- 
presented in the following equati<Hi : — 

C«H,«NPO, + 3 H ,0 = 2 C,,H„ 0 --|. C,H,PO, 

(lecithin) (stearic acid; (glycero-phosphortc 

(choline) 

There are probably other ledthins which yield 
higher fatty adds other than stearic add. There 
can be very litde doubt that during metabolbm 
ledtbin is broken up in the way just indicated ,* and 
in cases where destructive changes in the nervous 
system are increased, as in Wallerian degeneration, 
and in such diseases as General Paralysis of the 
Insane, the products of the break-down of ledthin 
are discoverable both in the cerebro-spinal fluid 
and in the blood. Of these products the alkaloid 
choline is the most easily recognised. It is not an 
intensely toxic substance, and so it differs from the 
nearipr rdated alkaloids neurine and muscarine. 
Choline, however, produces a fall of blood-pressuie. 
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^rtly by its action on the heart, partly its 
dilating effect on the blood*vessels of the splanch- 
nic area, W. D, Halliburton. 

LEECH INQ. — The local abstraction of blood by 
means of leeches. See Blood, Abstraction of. 

LENK, In Switzerland --Sulphur- waters and 
climatic health-resort. See Mineral Waters 

LENS, Diseases of,^See Cataract. 

LENTIGO — A synonym for freckle See 
Freckles 

LEONTIA8I8 088EA. — See Hypertrophy, 
pp 169 and 702. 

LEPOTHRIX (Xcirii or A^iroj, a scale; and 
a hair) — Definition — A term applied to a hair 
in which there is loosening and partial detachment 
of the overlapping edges of the scales of its cuticle 

Such hairs are usually met with in the axilla and 
scrotum , they are dull, dry, and lustreless Diffuse 
or nodular masses of concretion encrust irregularly 
and adhere firmly to the hair Glasgow Patti- 
son and others have demonstrated the bacterial 
ongin of this incrustation The concretion on the 
hairs of the axilla is occasionally of a red colour 
{see Sudoriparous Glands, Diseases of) The 
affected part should be shaved at frequent intervals 
and thoroughly cleansed by soap and water and 
parasiticide preparations John Harold 

LEPROMA -See Leprosy 

LEPROSY (Aeirp^is, scaly) — Synon. • Lepra ; 
Elephantiasis Gnecorum j Fr. Lipre ; Ger Der 
Aussatz 

Definition — A specific disease, the result of 
infection by the Bacillus leprae, running a chronic 
course and tending to a fatal issue. Its presence 
is characterised by granulomatous infiltration of 
the skin and mucous membranes, of certain nerve- 
trunks, and of the viscera, inducing functional 
irregulanties and trophic changes in the affected 
parts 

Geographical Distribution —It may be 
laid down as a general rule that lepers increase in 
numbers as the equator is approached from either 
pole Although isolated cases may occur in any 
country of Europe^ leprosy is practically confined, 
so far as that continent is concerned, to Western 
Norway, certain districts of the Baltic littoral. 
Southern Russia, Greece, and Turkey, and several 
of the islands of the Mediterranean, more especially 
C)q)rus and Crete. 

Asia . — From the coasts of Syria on the Mediter- 
ranean, right across Asia to the China Sea, leprosy 
is prevalent, and in maiw countries amounts to a 
scourge Asia Minor, Persia, Turkestan, India, 
Burmah, and Southern China are mostly infected, 
the last-mentioned perhaps the most deeply of all. 
In the more northern latitudes of Asia, Siberia, 
Mongolia, Manchuria, Corea, and China north of 
the Yangtze, leprosy is rare or wholly unknown. 
In Russian Sibena there are one or two leper- 
settlements, but no general infection of the com- 
munity. In Northern China and in Manchuria 
leprosy is not indigenous^ and even in Corea the 
majority of lepers are Japanese. In India lepraqf 
widely and generally prevails. The Annameit are 
eztensively tainted, the dwellers in Cochia-Chiatf 
Cambodia, and Siam less so. 


The Islands of the Peutfc.Sjememf has been 
known in Japan from early times, and at the present 
day the disease is very prevalent. In almost every 
island in the Pacific infection by leprosy has fol- 
lowed the advent of the Chinese labourers. 

The Islands of the Indian Ocean. — Ceylon and 
the Andaman Islands, Madagascar and Mauritius 
are all leprous, infected probably from India; 
while Java, Sumatra, and Penang appear to have 
been infected by the Chinese. 

Australasia — The Chinese are accredited with 
introducing leprosy into Australia, and at the present 
time the majority of lepers are Chinese. Among 
the Maoris in New Zealand, however, leprosy 
would appear to be indigenous 

Africa — Egypt has from the earliest recorded 
times been the seat of leprosy, and throughout the 
length and breadth of the African continent no 
people yet met with has been found free from the 
disease. Along the Mediterranean shores of Africa, 
m Morocco, in the Canary, Madeira, and St. Helena 
Islands, and wherever Europeans have penetrated 
on the East and West Coasts of the Dark Conti- 
nent, leprosy is found to prevail. In South Africa 
so wide-spread is leprosy that a leper-asylum has 
been instituted at Robben Island, adjacent to Cape 
Town. 

America — In Canada, leprosy has occurred 
among Norwegian immigrants ever since they first 
settled in the country ; the disease has, however, 
gained no marked hold on the mhabitants. In the 
United States the mam scat of leprosy is among the 
Chinese on the Pacific slope, but among negroes 
and a few whites, mostly Norwegians, the disease 
also prevails In Mexico and Central Amenca 
lepers are to be seen in all the pnnapal cities. In 
the West Indian Islands leprosy is freauently met 
with, chiefly among negroes. In Soutn Amenca, 
the Guiana States show the maximum of infection ; 
and lepers are met with m every part of the con- 
tinent except, It IS stated, Chill and Bolivia. 

Leprosy as it affects Races. — At the present 
moment the Teutonic stock, if we except the Nor- 
wegians, seem to be freer from leprosy both in 
Europe and North America than the Latin races 
whether they reside in Europe or South Amenca. 
The whole Indo-European family has, however, at 
one time or other been leprous, although at the 
present day the disease is abating to the westward, 
out still continues nfe to the eastward, especially in 
Persia and India The Mongolian ffimily is by no 
means umversally leprous, the disease bung con- 
fined mostly to Japan, Southern China, and places 
apparently mfectea from these sources. 

^Etiology. — Although leprosy can occur inde- 
pendently of any geological, geographical, or climatic 
conditions, there can be no doubt that a combina- 
tion of overcrowding, poverty, and unwholesome 
food renders the individual espeoally smceptible to 
lejwous infection. The specific cause, however, is 
in all probability the Bacillus lepne. Yet» although 
the bacillus so named is always associated wm 
leprosy, our knowledge of the partit plays in leprosy 
is sdlf incomplete. How lepro^ is oommnnlnted 
from one person to another is mdenown, and the 
disease has never been communicated to the lower 
ammals. 

TrammUstm hje eonie^giem, — The poisftdllt^ of 
transmission by oonb^on is sdU in disMte. In 
fwome of such a mode of tiantmhrionh mey be 
urged that infected immigrants, have eontand^ 
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Dated le]proiy-ite^ communities ; that leOrosy can be 
communicated from husband to wife, from wife to 
husband, and from p^nt to offspring ; that leprosy 
prevails in communities dwelling together in the 
close contact engendered by overcrowding; that 
isolatidn of lepers in an asylum or village is followed 
by a lessening, and it may be a disappearance, of 
the disease in the country in which such a step is 
adopted ; and that leprosy has probably been com- 
municated by both inoculation and vaccination. 
Against these arguments it may be maintained that 
most of the above contentions are open to some 
other explanation, e.g. the apparent origin of the 
disease among a reputedly leprosy-free people may 
be based on an inaccurate medical history of such 
community, while the cases of inoculation and of 
reputed communication of the disease by vaccination 
are too few to draw a definite conclusion from. 

Heredity , — It is ‘not proven’ that leprosy is 
diffused by hereditary transmission. There is no 
leprous physic^omy or physical trait to be noticed 
in the cmldren of lepers ; and when children, bom 
of leprous parents, are brought up (or suckled) by a 
leprous mother, contagion cannot id excluded. 

Sexual intercourse . — A single coitus is accredited 
by many men with the origin of their leprous infec- 
tion, but the evidence as to this method of acquiring 
leprosy is altogether faulty. 

J*ood . — ^Jonathan Hutchinson maintains that un- 
cooked and rotten fish is the medium by which 
leprosy is acquired. There is, however, no direct 
proof of this theory, which is based chiefly on the 
met that leprosy disappeared from England (and 
elsewhere) as the food of the people improved. 
The scarcity of salt or of ricty to which some autho- 
rities ascribe leprosy, is probdbly only indicative of 
a general lack of food. 

Vaccination . — Vaccination is not a factor of any 
great importance. Since vaccination was introduced 
into Canton, leprosy has actually diminished ; and 
where there were previously two leper-villages, now 
only one exists. Among Europeans in leprous 
countries calf-lymph, or lymph imported from 
Europe, is mostly used, so that the chance of 
white children contracting leprosy is infinitesimal. 
The question as to the presence of the Bacillus leprae 
in vaccine-l^ph obtained from leprous persons has 
been tested in Trinidad and in India, where twenty- 
seven and nine^-three observations respectively were 
made on this subject, and, except in two doubtful 
cases, no badlli were found. 

The Badlius Lepra . — The parasite appertaining 
to lepro^may be demonstrate in the ‘Juice * ex- 
pressed from a leprous patch, in the discharge from 
a leprous ulcer, and in sections of leprous tissue. 
To obtain the ‘juice,’ a leprous nodule is compressed 
between the blades of sinus- or nasal-forceps. The 
surfrice of the compressed part is then lightly 
pricked by multiple ^nctures, when a clear lymph- 
like fluid will (quickly exude. Another plan of 
obtaining the ‘ jmee ’ is to apply a small blister over 
a leprous nodule. A smear of the juice on a cover- 
glass when dried and stained by Ziehl’s or Ehrlich’s 
method is first decolourised in 25 per cent, nitric 
acid for three minutes, then washed in 60 per cent, 
alcohol, and afterwards in distilled water. The 
specimen is then dried and mounted in xylol-balsara. 
when sectionsoftiasue are examined, the same stains 
may be employed, but the preparation must be left 
in the stain for iwenW minutes. After decolouration 
the preparation is dehydrated by ahadnte alcofe^)!, 


then immersed in oil of cloves and mounted in xylol- 
balsam. When thus prepared, the Bacillus leprse 
will be found to present the appearance of a straight 
rod, measuring on an average 6/i by 3/a, and, if a 
contrast stain of methylene blue has been applied 
after decolouration by the acid, exhibiting bright red 
points in a blue setting. Vacuoles or uncoloured 
areas are observable in the stained bacilli ; this 
appearance may, however, indicate the presence of 
stained * granules * between unstained protoplasmic 
material. Spores are stated by some observers to 
be present, and others consider the parasite motile. 
These appearances vary with the stain employed ; 
an aniline dye colouring the envelope so as to obscure 
the contents, whereas with such reagents as iodine, 
borax-methylene-blue, and osmic acid, the ‘gra- 
nules* colour deeply and the envelope is more 
transparent. 

The Bacillus leprse closely resembles the Bacillus 
tuberculosis in appearance and in behaviour. The 
differences and similarities are as follows : (i) The 
Bacillus lepne is somewhat shorter, straighter, more 
uniform, and stains more readily than the Bacillus 
tuberculosis. (2) Cultivation and inoculation ex- 
periments with the Bacillus leprae have all failed. 
(3) The bacilli in leprosy are found in groups or 
zoogloese, whether met with within the cells or in 
the lymphatics ; whereas in tuberculosis the bacilli 
are found in comparatively small numbers, and in 
more scattered positions. (4) Leprosy selects the 
skin and nerves for attack, whereas tuberculosis 
specially affects the lungs and serous membranes. 

Incubation of Leprosy. — There is neither 
clinical nor experimental evidence whereby even an 
approximate conclusion can be arrived at concerning 
the incubation-period of leprosy. Three to fifteen 
years have been suggested, but on quite unsatisfac- 
tory premises. Taking three years as the shortest 
period, it wbuld explain how, disallowing heredity, 
leprosy is not met with in the children of lepers 
until the third year. According to Hoegh as many 
as twenty-seven years have passed between the time 
of presumed exposure ana the invasion of the 
disease. 

Premonitory Symptoms. — There are no signs 
by which the subsequent development of the 
ordinary manifestations of leprosy can be foretold, 
although certain prodromata have been described. 
The principal of these are attacks of fever, weakness, 
hyperidrosis, dyspepsia and hepatic derangements, 
epistaxis, headache, vertigo, rheumatic pains, and 
various nervous affections such as hypersesthesia 
and * pins and needles.* 

Varieti es. — Although leprosy is a single disease, 
of a specific character, it presents a marked varia- 
bility in its clinical features. So definitely do these 
typw persist, that they have been r^arded as inde- 
pendent morbid states. The types, however, in 
many instances blend, and what is termed ‘ mixed * 
leprosy results : a condition which tends to negative 
the idea of independency of the so-called n^ular 
<or tuberculated) and the anaesthetic (or non-tuber- 
culated) types of the disease. 

Nodular Leprosy.— S ynon. : lepra Nodosa, 
L* Tuberculosa, Tuberculata\ Hypertrophic 
leprosy. 

Prowdmsl phenomena may be pronounced, 
slightly marked, or practically abseflt. When pre- 
sent, especially in children, tney consist of languor, 

' drowfeinesi, profuse sweatings, a fbbrile state, epd- 
staxis, enlarged glands, ana change in the features 
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and in the character of the skin generally. It la 
not, however, until the characteristic cutaneous or 
nervous lesions gradually supervene that a person 
is known to be leproqs 

2 'Ae eruption , — On the face or ears, on the ex- 
tremities, and less frequently on the trunk, erythe- 
matous-looking patches of various sizes 
during, or immeaiately after, a febrile attack The 
patches, when first seen, consist of mere congestive 
areas, but the colour deepens until a radish, 
bronzed, or coppery tint prevails. These coloured 
areas are thickened, slightly raised above the sur- 
rounding skin, and endowed with a pnmary hyper- 
sesthesia which gives place, it may be speedily, to 
a state of impaired sensation. An approach at 
symmetry in the patches is usual, the two sides ot 
the face or opposite limbs showing simultaneous 
eruptions, the former usually anticipating the latter. 
These leprous patches vary in area from the size of 
a shilling to several inches in diameter With 
the subsidence of the feverishness the patient*s 
general condition improves, the blotches on the skin 
fade and sometimes completely disappear Traces, 
however, of the cutaneous lesions may remain in 
the form of a brownish tint here and there, and of a 
hardening, though but rarely of an elevation, of the 
skin The subsidence of the primary eruption may 
be so complete as to give nse to a hope of a perma- 
nent cure, or to a belief that the diagnosis of leprosy 
was premature In the course of a few weeks or 
months, however, there occurs another febrile attack 
associated with or followed by a fresh crop of dis- 
coloured patches not necessarily affecting the same 
areas of skin These may again more or less com- 
pletely fade away, or may leave patches which 
present a deep pigmentation and a hard infiltrated 
base The second attack will be followed by others 
at irregular intervals, but it may not be until several 
such ‘ leprous storms ’ have come and gone that a 
permanent nodular thickening is left 

The second stage of nodular leprosy dates from 
the appearance of local deposits, which exist as 
raised masses of infiltration or ‘ nodules ’ These 
nodular or tuberculated excrescences may be the 
first intimation that the illness is leprosy; for it 
occasionally happens that the febrile attacks and 
early cutaneous changes are unobserved or but 
slightly pronounced. The infiltrated patch, termed 
the kproma^ may appear on the site of a previous 
macula or altc^ether independent of it. In con- 
sistence the leproraatous crop presents elevations 
which are at first firm and somewhat elastic Their 
size varies, an infiltrated patch may cover an ex- 
tensive area of skin, and the ‘tubercles* may vary 
in size from that of a pea to a walnut, or even a 
pigeon’s or hen’s egg , the colour in white peimle is 
at first pink, changing to a deeper red, and finally 
to a dirty brown; in black races the leproma 
presents at first clear, rather transparent-looking, 
papules, which when pricked do not exude serum. 
The tumours may be discrete, aggregated, or they 
may coalesce. The skin over them looks coarse 
and greasy, and, when the elevations are decided, 
devoid of pain. Anaesthesia may obtain at first, 
but this usually mves way to normal sensation. 
Once more the mse^e may apparently subside, 
the lepromata becoming practically absorbed. On 
the other hand, several nbdules may remain until 
another febrile attack ensues, when a fresh deipbsit 
takes place in the same or in previously unaffected 
regions of the skin. As crop toeceeds crop wUh 


recurrent attacks of fever, the skin eff the fitce be- 
comes permanently affeikcd, and takes on the 
Meonine* aspect so t3rpical of nodular lepro^, a 
condition due to cutaneous and subcutaneous mfil^- 
tion. Thickened masses cover the malar bones ^ 
the skm of the forehead protrudes, with deep lines 
between corresponding to the natural folds of the 
skin ; the nose broadens ; the eyelids look pufiy ; 
the chin appears hypertrophied ; the ears enlarge, 
the nodules affecting the lobule and helix* On the 
limbs lepromatous nodules appear, espednlly on the 
backs ot the hands and wrists and outer aspects 
of the forearms. The dorsal aspects of the feet 
are favourite sites, but m this region diey are more 
flattened as a rule than are the nodules on the 
hands On any part of the limbs or trunk h3rper- 
plasia of the surface- tissues may develop with more 
or less symmetry, although the lepromatous erup- 
tions on the back, on the front of the chest and 
abdomen, on the neck, on the palms and soles, are 
seldom pronounced The skin over the shins, 
knees, and elbows tends to become harsh and scaly. 
Of the penile tissues the prepuce is most frequently 
attacked. Even the male nipple may become 
thickened Although the hair of the scalp seldom 
falls, the hair elsewhere drops off, the eyebrows 
being early affected and lost. Coincidently With 
the loss of hair the nails are lost or altered in ap- 
pearance, remaining for a time as homy stumps< 
Special Senses — The eye usually shows destractive 
changes. Beginning usually with the mfiltration of 
the conjunctiva, the leprous material may implicate 
the cornea, the ins, the ciliary body, the choroid, 
and the retina, usually m the order given. The 
eye may be, during the invasion, the seat of severe 
pain for a time, and finally the whole organ may 
be reduced to a mass of disorganised structures 
with total loss of sight In some cases the eye 
bulks larger than normal, so that it is impossible for 
the eyelids to close The nose is early attacked, 
the ‘stuffiness* of the nasal passages showing a 
hyperplasia of the mucous membrane ; ultimately 
the cutaneous tissue thickens, the nose appears 
flattened, and the cartilages give way The ex- 
ternal ear exhibits thickened tissue almost from the 


onset of the disease, pendulous masses depending 
from the lobule, and the whole ear becomes siiU 
fened and indurated Hearing, however, although 
impaired at times, usually remains fairly good 
throughout the life of the leper. 

The mucous membranes — Deposits occur on the 
insides of the cheeks, on the fauces, m the epiglot- 
tidean folds, the vocal cords, and about the larynx, 
giving rise to huskiness of voice and changes in 
mtonation 

The subsequent development of the nodules in 
leprosy vanes * (i) the nodules may disappear after 
the subsidence of a febnle attack, leaving a cuta- 
neous stain or deformity ; (2) they may remain 
stationary or increase but slowly in size ; (3y they 
may increase in size rapidly with each successive 
outburst of fever, the most recent nddmg to their 
bulk with each attack, the older becoming harder, 
denser, and smaller ; (4) the nodules ustnily ulcerate 
sooner or later. These ulcers may heal, leaving 
cicatncial deformities; or tbev may extend and 
coalesce, so that a large area of a limb is in^ved, 
the granulations on the ulcer bleediw readily. 
Occasionally the ulcers become pbage&nie, die 
parts attacked being rapidly destrpyed. ^ * 

Along with the local. manifestatioiis of leptosya 
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c(mstiiiUioHai Symptoms cp^ezUt. The febrile at- 
ta<^ are the most pronounced evidence of the 
general effect of the presence of the B. lepree. The 
occurrence of fever is irregular as to its periods of 
recrudescence, the intervals between attacl^ varying 
horn weeks to many months. The initial outbursts 
are usuallv shorter and sharper than those in the later 
stages, when the rise of temperature is more irre- 
gular and continues longer, ngors, sweating, and a 
morning and evening temperature of about ioo° F. 
to 103° F. respectively being usual. During the apy- 
rexial intervals the temperature remains continuously 
subnormal. Dyspepia is a common feature of the 
ailment. The b^ily strength remains for a time 
unimpaired, but gradually the vigour languishes, and 
in the later stages slight exertion is followed by 
exhaustion and prostration. A cough, at first laryn- 
geal in origin, harasses the patient when the disease 
obtains a firm hold, and, finally, pulmonary tuber- 
culosis usually supervenes and leads to a fatal issue. 
Instead of, or in addition to, pulmonary lesions, 
visceral changes, especially in the kidneys, are 
common features of the last stages of the leper’s 
life. The average duration of life in nodular leprosy 
after the onset of the disease is from four to eight 
years. In the badly-cared-for two or three years 
may be the limit; but in the better-off class of 
lepers eight to twelve years of life may be expected. 

B. Nerve- Leprosy. — Synon. : Anaesthetic, 
Smooth, Non-tu^rculated, Atrophic, Mutilating, or 
Dry Leprosy. 

Prodromata. — Febrile attacks play little or no 
part in the precursoiy stage of anaesthetic leprosy, 
out in the course of the nerve-trunks and in their 
terminations pains of an indefinite character pre- 
vail, which at this st^e of the ailment are usually 
pot down to rheumatism or neuralgia. Occasionsd 
shooting pains in the nerves, witli tenderness when 
the trunk is pressed upon, and a hypersesthesia, or, 
it may be, a partial anaesthesia of certain patches 
of the skin, indicate some perversion of nerve- 
function. In the prodromal stage, also, weakness 
and even wasting of the muscles of the forearm may 
occur before it is possible to realise leprosy as 
the cause. 

Eruption , — Twelve months of prodromal sym- 
ptoms may elapse before cutaneous signs develop ; 
and as the skin-affections and the changes in the 
nerves and the general signs and symptoms alter as 
they progress, it is convenient to describe them 
under three stages : 

The. first or eruptive stage is characterised by the 
appearance of an eruption, by nerve-changes, and 
by commencing atrophy. TTie eruption consists of 
spots or blotchy discolouration in the skin. So 
indefinite is the alteration in the colour of the skin 
in the white and yellow races, that it is only in a 
l^ticularly favourable light, or sometimes when 
viewed at some little distance firom the patient, that 
the eruption can be seen at all. A pale or light 
yellow tii^e in the fairer races, and a bright yellow 
hue in the darker races, appears on the sl^ In 
small discrete areas, possessing usually a drcnlar 
outline. The spots seldom exceed an inch in dia- 
m^, they are only partially, if at all, anaesthetic, 
and are accompani e d by itcdiing or occasionally a 
bxmii^ sensation, cspedally when rubbed. No 
elevadtm attends the spots of eruption, a nd the 
margins merge into the surrounding skin. It is on 
the back, the extensor aspects of the upper or lower 
Upabs, and less firequently on the n^, that the 


eruption first apj^rs j the spots are for the most 
part symmetriciu, and they frequently appear to 
develop along the course of a nerve-trunk. Con- 
comitant with the eruption, changes can be made 
out in the nerve-trunks ; and if attention is drawn 
to the nerves prior to the spots appearing, the ten- 
derness and the increase in size in the nerve- trunks 
are found to have preceded the discolouration of the 
skin. Aneesthesia, however, is rare at this st^e ; 
but on the affected skin the secretion of sweat is 
arrested, tactile sensibility is partially in abeyance, 
and the muscular power is impaired, as evidenced 
by tremor, weakness, and feebleness of grasp. The 
first stage of nerve-leprosy may last for one, two, or 
more years. 

The second or developing stage , — The affected 
patches of skin during this period of the disease 
show a serpiginous tendency, their edges being 
raised and scaly, and their surfaces becoming 
ansestfietic and wrinkled. The pallor or even 
whiteness of the centres of the patches is marked, 
the hair over them also becomes white before 
falling, and the secretion of sweat is completely 
suspended. Anaesthesia becomes a prominent fea- 
ture ; not only do the patches lose sensation, but the 
anaesthesia may extend on the upper extremities as 
high as the elbows and arms, and in the lower 
extremities to the knees and thighs. So complete 
is the anaesthesia that neither pricking nor pinching, 
heat nor cold, elicit any response ; and the skin 
being devoid of feeling, accidental burns are com- 
mon, causing wide and deep cicatrices on occasions. 
Bull^ appear on different parts of the body and 
limbs ; they are usually quite small in the first 
stage of the disease, but later they may be of 
large size, several inches in diameter, appearing 
singly and quite suddenly. It is during the bullous 
eruption that fever and enlargement of lymphatic 
glands are met with in this variety of leprosy. The 
bullae rupture a few days after formation, dis- 
charging a serous material which crusts and then 
falls off, leaving a pale, sharply defined, and 
anaesthetic patch. The coalescence of adjacent 
bullae accounts for the rapid and serpiginous ad- 
vance of anaesthetic patches on the skin. As time 
advances, the anaestnesia becomes deeper, the mus- 
cular strength wanes, the finger-pulps shrivel, the 
flexor tendons of the fingers (especially the fourth 
and fifth) contract, and the whole hand becomes 
deformed. The stages of change in the hand are 
usually as follows : Diminution of tactile sensi- 
bility, muscular weakness, contraction of tendons, 
wasting of the hand-muscles generally, atrophy of 
subcutaneous tissues, shrinking of the skin, absorp- 
tion of the phalanges and dwindling of the hand. 
The nails become hard, contracted, clawed and 
pegged ; the whole or part of a finger may drop off ; 
or a dead piece of bone may be shed, and the nail 
may adhere to the second phalanx or to mere 
stumps projecting from the knuckles. Changes in 
the feet may also run more or less concurrently 
with those of the hand, perforating ulcers, oedema, 
and 'spontaneous amputation’ of the toes a 
process resembling that met with in ainhum, being 
common. With these changes the leper becomes 
weaker, thinner, and more apathetic ; the nerve- 
trunks become thicker ; and mutilation in the face, 
cars, and Uinbs proceeds apace. ' The patient’s 
temperature is as a rule subnormal ; or, while 
that of the extremities is much below normal, 
the trunk-temperature may be slightly raised. 
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The second stage may last for 6, 10, or more 
years. 

Tht third or permanent stage , — A marked fea- 
ture of this stage is the development of muscular 
paralysis. The third and seventh cranial nerves 
become affected, causing paralysis of the ocular and 
facial muscles ; the affection attacking one or both 
sides The muscles of the limbs are likewise para- 
lysed, a fact specially noted during walking, the 
feet being lifted high and the limbs being swung 
or dragged along. Spontaneous amputation of the 
limbs may extend beyond the fingers and toes, and 
the wrist or ankle become the seat of separation ; 
the part beyond the line of demarcation taking on 
a form of mummification in the upper extremity, 
but more often a moist form of gangrene in the lower 
extremity During the third stage, the advance 
of the disease may be for a time arrested , and even 
a seeming accession of strength and sexual power 
may re-appear, and may continue for a time The 
length of life of a leper suffering from anesthetic 
leprosy is indefinite Some lepers, if well cared for, 
may live for 20 to 30 or more years after developing 
the disease 

C Mixed Leprosy —When, in addition to the 
development of nodules in the skin and tissues, 
anaesthesia and thickening of the nerve-trunks 
occur, with some mutilation, the variety of leprosy 
is said to be ‘ mixed ’ 

Anatomical Changes — ^The Bacillus leprae, 
although the determining factor in leprous changes, 
is not found generally distnbuted throughout 
the body. The presence of the bacillus in the 
blood has been noth asserted and denied In 
nerve -leprosy the bacilli are rarely found in the 
anaesthetic patches, in the fluid obtained by blisters 
over these patches, or in the pus flowing from the 
ulcers 

A section of a cutaneous nodule of some standing 
shows the epidermis to be attenuated, the true skin 
thickened and firmer than usual, and the subcuta- 
neous tissues the seat of a diffuse infiltraUon The 
walls of the blood-vessels, the nerve-sheaths, and 
the intraneural connective tissues are increased m 
bulk by the presence of a semi-gelatinous or lar- 
daceous substance. The several glands of the skin, 
the papillae, and the hair-follicles disappear in 
nodules of long standing. Microscopical examina- 
tion of the nodules shows a marked infiltration of 
cells massed around the blood-vessels, the lym- 
hatics, and the nerves Giant-cells, laden with 
acilli, may attain a sue three or four times larger 
than a leucocyte. Bacilli are, in addition, often 
found in dense masses (globi) believed to be sec- 
tions of lymphatic vessels stuffed with bacilli wluch 
have caused the coagulation of the lymph 

Neither in the sections of erythematous maculae 
nor in those of anaesthetic patches are the bacilli 
usually met with, a diffuse fibroid d^eneration 
with incomplete obliteration of the structures pecu- 
liar to the skin being the change most apparent m 
the latter. The nodules of the mucous membrane 
resemble in a general wav those seen m the skin j 
they are, however, as might be expected, of a softer 
consistence. 

The nerve-trunks in leprosy may attain a size 
three or four times larger than the normal. The 
swelhngs on the course of a nerve are not uniform, 
and the enlargements when cut into may appear 
of a pinkish, grey, or yellowish colour. The bundles 
of nerves are separated by the new-growth, tht 


nerve- tissue appears of an ashen-grey colour, and 
both the pen- and endo-neunum are infiltrated. 
The neurilemma itself and the axis-cyUnder may 
degenerate, when the nerve becomes reduced to a 
mere fibrous cord. The nerves most frequently 
attacked are the ulnar, die median, the peroneal, 
the postenor tibial, and the branches of the super- 
ficial cervical plexus. Lesions of the spinal cord, 
such as sclerosis, meningitis, and changes in the 
posterior cornua, have been recorded in lepers, but 
they would seem to be exceptional, if indeed they 
are not altogether independent of leprous infiltra- 
tion The liver, the spleen, the testes, and other 
organs may show typical leprous cells in their 
tissues, although there are no macroscopical 
changes. 

Diagnosis — The eruption or the development 
of anaesthetic patches on the skin is usually the 
first suspicious feature indicating a possibility rtf 
the disease being leprosy ; and the discovery of the 
Bacillus leprae in the ‘ juices * of the subcutaneous 
tissues or in the sheath of a nerve serves to clench 
the diagnosis Among a leprosy-infected people, 
syphilis, tuberculosis, ainhum, various forms of 
skin-diseases such as erythema, psoriasis, leuco- 
dermia, keloid, and several of the parasitic ailments 
of the skin are the more common diseases mistaken 
for leprosy In regard to skin-aflections their 
presence is apt to obscure the fact that l^rosy is 
present ; almost all the poorer lepers suffer from 
general scabies, and the macular patches are apt to 
be overlooked or altogether obscured by the erup- 
tions due to scratching. When, however, anaes- 
thesia is present, and the hair falls off ; when, 
after a hypodermic injection of pilocarpine, patches 
of skin are found not to perspire ; when the trunks 
of the nerves are found tender and thickened, and 
when the Bacillus lepra is met with in the fliud of 
bulla, &c , the diagnosis is established beyond 
doubt. 

Prcxsnosis. — Although cases of leprosy are re- 
corded, and perhaps proved, to have been * spon- 
taneously * cured, leprosy must be regarded generally 
as a disease from which recovery is impossible. 
The prognosis for nodular leprosy is highly un- 
favourable, and a fatal issue may be expected 
dunng any penod from two to eight or ten years 
from the onset of the disease. An acute case 
may occasionally destroy life in a year or two, but 
It IS more common for some intercurrent or super- 
vening ailment to develop, and carry off the patient. 
Bron^itis, pneumonia, pulmonary tuberculosis, or 
larjmgeal constriction may attack the respiratory 
passages ; Bright’s disease may hasten the end ; or 
an intestinal flux, frequently of a dysentenc nature, 
may be the immolate cause of death. 

A sufferer from nerve-leprosy is, however, m 
quite a different position from one afflicted with the 
nodular form of the disease ; and the recorded cases 
of recovery are invariably of this variety of the 
disease In these cases the activity of the baallus 
seems to subside, and although the patient is left 
mutilated in various parts, the disease may cease to 
progress, and a long hfe of twenty to thirty or more 
years subsequent to the outbreak of the disease may 
be granted to the patient 

Trbatme NT. — IsolaHfu^ Although complete 
isolation of the leper is impossihle, yet a modified 
system of segregation has, esjfiedally in Norway, 
seemed to do good. In India and China, teper* 
villages are plentiful, but they imply aegeegadw t» 
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a very limited sense, the lepers being free to come 
and go, beg in the streets, or sell the wares they 
have themselves manufactured. The general con* 
sensus of opinion is against lepers being allowed to 
beg or trade ; more especially is this the case in the 
ulcerative sti^e of the disease, when the discharges 
from their skins, and it may be their respiratory 
and digestive tracts, are swarming with bacilli. * It 
would seem, therefore, advisable that lepers should 
be isolated in asylums. Children bom of lepers should 
be immediately removed from their surroundir^ 
and reared apart. 

Hygienic and dietetic treatment . — A sufficiency of 
clothing and food, and good hygienic surroundings, 
serve to prolong the life of a person who has con- 
tracted lepro^. Cleanliness, avoidance of fatigue, 
and an of^n-air life, all aid materially in alleviating 
the virulence of the disease. So well recognised is 
this fact that many believe that, as in tuberculosis, 
so in lepro^, open-air treatment and all the dietetic 
and hy^enic care that is bestowed with marked 
good in that disease will also alleviate, if not 
actually stay the progress of leprosy. In some 
hospitals the lepers are advised to come to the 
hospital twice yearly, when they are well fed, 
clothed and hou^, and given cod-liver oil, iron, 
and other tonics with marked benefit. Under such 
treatment lepers improve temporarily, and it would 
appear that life may be prolonged indefinitely. 

Medicinal . — Of the many ‘ cures ^ for leprosy 
which have been introduced none are in any sense 
specific. * Chaulmoogra oil * and its active principle 
(gynocardic acid)^ taken internally in doses of from 
10 to 40 minims of the oil thrice daily, and applied 
exteraadly over the affected parts of the skin and 
joints, has some reputation as a curative agent. 
The oil may be introduced hypodermically. Guijun 
ml, at one time highly spoken of, is now almost 
neglected. It is significant that in the district in 
wluch gurjun oil is produced — the Muar district of 
Johore — leprosy prevails widely. Cowti oil has 
been tried in Bombay. What is known as the 
Beauperthuy treatment consists in supplying good 
food and general h^enic measures, in appl}dng as 
a caustic the oil of the cashew nut, and in administer- 
ing mercury and alkalis. Temporal^ improvement 
has follow^ this treatment. Arsenic in gradually 
increasing doses, perchloride of mercury by the 
mouth or hypodermically grain weekly, Crocker), 
iodide of potassium in increasing doses, salicylate of 
sodium, salol, chlorate of potassium in doses of from ' 
80 to 100 grains daily, have each and all been 
tried more or less extensively with seemingly good 
temporary effects. It must be remembered, how- 
ever, that a leper under medicinal treatment is 
usually also under improved dietetic and hygienic 
surroundings, and it is difficult to difierentiate be- 
tween the beneficial efiects of the purely medicinal 
and the hygienic measures. Unna has emplwed 
what maybe termed ‘reducing* remedies. The 
ointment he recommends for the body is : "fy Chry- 
sarobin, 5 per cent. ; salicylic acid, 2 per cent. ; 
ichthyol, 5 per cent. ; made with lanolin, or other 
vehicle, into an ointment for the skin and rubbed 
over the affected port once or twice daily. When 
the ointment is intended for the face pyrogullol is 
substituted for the chrysaroHn. 

Other remedies employed in leprosy are thyroid 
gland, methylene Wue, aristol, euiophen, naphtbol, 
and resorcin, &c. Anti-venene has been tried in 
leprosy with apparent benefit Leprjne, an ex- 


tract prepared from leprous tissues, has also been 
employed, with indifferent results ; and the hot- , 
bath treatment of the Japanese has little to recom- 
mend it 

When for any reason a surgical operation is 
deemed necessary or expedient in a person suffering 
from leprosy, it may be unhesitatingly undertaken. 
Wounds in lepers heal readily. The removal of 
dead bone, amputation, nerve-stretching, the 
opening up of sinuses, operations on the eye, and 
tracheotomy, may all be hopefully undertaken for 
the relief of leper-patients whenever such operations 
are required. Perforating ulcers of the feet, a 
common ailment in leprosy, are perhaps best dealt 
with by passing a bistoury from the ulcer in the sole 
right throueh to the dorsum of the foot and carry- 
ing the knife forwards to emerge at the cleft between 
the toes ; the wound thus made usually granulates 
up readily. Robert Liveing. 

James Cantlie. 

LEPTOMENINGITIS {Xmds, delicate or thin ; 
and meningitis). — A term signifying inflammation 
of the pia mater. See Meninges, Diseases of. 

LEPTOTHRIX {\ttrr 6 sy delicate or slender ; 
and (9/>lf, a filament or hair). — Leptothrix buccalis 
is a name assigned by Robin to certain vegetable 
parasites or minute filaments, which can be reco^;- 
nised, by means of the microscope, among the epi- 
thelial scales of the tongue or other parts of the 
mouth ; and especially between the teeth, or in the 
hollows of decayed teeth. They occur in healthy 
persons, as well as in the sick, and have in this 
situation really no pathological signification. 

Dermatolo^sts also employ the term ‘ leptothrix * 
to indicate a morbid thinness and weakness of the 
hair. 

LESION {ladoy I hurt), — This word originally 
signified a hurt or an injury ; but its use is now ex- 
tended to comprehend all organic changes of a 
morbid character, affecting an organ or tissue. 

LETHARGY oblivion ; and Wit- 

ness). — A disorder of consciousness, which consists 
of prolonged and profound sleep, from which the 
patient may be momentarily arous^, but into which 
he falls off again immediately. One form of it 
corresponds with the final stage of hypnotism. 
See Consciousness, Disorders of ; Trance ; In- 
sanity (Mental Stupor) ; and Negro Lethargy. 

LEUCINE (Acuxdr, white). — Synon. : Fr. Leu^ 
cine ; Ger. Leucin. 

Leucine or amido-caproic acid isadecomposition- 
product of the complex proteid molecules, when 
these are acted upon by strong acids or alkalis, or 
when they are submitt^ to the prolonged action 
of the pancreatic ferment trypsin. It is a product 
of intestinal digestion, but does not occur normally 
in the faeces or urine. 

It is now re^rded as an antecedent of urea in 
the decomposition of proteids; the transformation 
in all probability occurring in the livCr. 

Characters. — Pure leucine is soluble in water, 
acids, and alkaUs, slightly in alcohol, insoluble in 
ether. It sublimes without decomposition. 

Mierotc<p)iccdlyy leucine, as it ocenrs in the urine, 
appears as oil-like, highly refractinr, Uminatwi, 
cr^Mlline, globular masses, obscurely radiating; 
but, when pure, leucine forms white, refractile, 
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glistening, flat crysuls {sm Urinary Deposits, 
Coloured Plale), having an unctuous feel. The 
microscopical test is not a thoroughly reliable one ; 
hence we must have recourse to the following 
method • Free the unne of albuminous substances, 
and precipitate it with basic lead acetate; Alter, 
and pass sulphuretted hydrogen gas through the 
Altrate to remove the excess of lead ; Alter, and 
evaporate the Altrate to dryness. Extract the 
residue with boiling alcohol ; Alter, and evaporate 
the Altrate to a syrupy consistence, when, if present, 
leucine will crystallise out 

Chemically y leucine is to be detected by the 
following reaction A little urine mixed with nitnc 
acid IS carefully evaporated to dryness on platinum 
foil ; a nearly imperceptible colourless residue is 
left If caustic soda is added to this residue, and 
heat applied, the leucine will be dissolved, and 
according to its degree of purity the solution thus 
formed will be eit&r colourless or of a yellowish- 
brown colour; and on concentrating the fluid 
heat on platinum foil, an oily drop is formed, 
which rolls about on the surface of the foil {SckerePs 
testy 

Pathological Significance — Leucine has 
been detected in nearly all the tissues of the body, 
more especially in the glandular tissues. It is 
found in trie liver, kidneys, pancreas, the th)rmus, 
thyroid, salivary, and lymphatic glands, and in the 
brain Leucine and Tyrosine have been detected 
in the unne only in cases of acute yellow atrophy 
of the liver, and in the atrophied hepatic cells in 
the same disease {see Liver, Atrophy of. Acute 
Yellow) Tyrosine is invanably found associated 
with leucine See Tyrosine. 

John Harold 

LEUCOCYTES.-~ 5 ^^ Blood, Morbid Con- 
ditions of 

LEUCOCYTH>EMiA (A«vK<ir, white; icW, a 
cell, and af/aa, blood) — Synon. ; Leuchamta 
(Virchow) , Fr Leucocythimie ; Ger Leukamte, 

Definition — A disease, characterised by a 
considerable and persistent increase in the number 
of white corpuscles in the blood, associated with en- 
lai^ement of the spleen and disease of the medulla 
of the bones, or with enlargement of the lymphatic 
glands. 

Two varieties of the disease are now recognised : 
(i) Spleno-medullary (lieno-myelogenic) ^tcocyt- 
hamiay myelocythamia, or myelcemta ; characterised 
by enlargement of the spleen, by changes in the 
medulla of the bones, and by the presence of blood 
in which the increase of the white corpuscles is due 
chiefly to the unwonted presence of myelocytes, 
and to enormous numbers of polymorp^o-nuclear 
granular leucocytes, of which an important propor- 
tion are eosinophile ; and (2) lymphatic leucocyt* 
hanna^ lymphocythamta, or lympiiamta) charac- 
terised by enlargement of the lymphatic glands, 
and by blood in which the very numerous leuco- 
cytes consist almost entirely of lymphocytes (p. 
1 56). It must be admitted that the two groups oo 
not stand sharply apart from one another, since 
there may occur on the one hand cases of lympho- 
cythiemia without any enlargement of the glands, 
and on the other cases of enlargement of the spleen 
and glands with changes in the bone-marrow, and 
blood containing large numbers of myelocytes, 
lymphocytes, and polymorpho-nudeat leucocytes; 
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but it IS on the whole convenient to consider these 
groups separately. The spleno- medullary form is 
very much more frequent, and will be Arst described. 

I. 8pleno-medullat*y Leuoooytheemfa. — 
Etiology. — This vancty is more common in men 
than in women. It may occur at any penod of 
life, being most frequent between thirty and forty 
years of age. DeAcient hygiemc conditions, the 
disturbances of pregnancy, and the chmactenc in 
women have been thought to have some inAuence. 
Gowers found that m women it was most frequent 
between forty and Afty ; and that some cases 
began during pregnancy, and others soon after it. 
Malarial fever has been an antecedent in many 
cases ; but a causal connection is uncertain. Race, 
heredity, and social position have no marked rela- 
tion to the occurrence of the disease 

Anatomical Characters -^ Blood . —The blood 
IS paler than normal, and may be greyish-red in 
colour In extreme cases coagulation is imperfect ; 
a grumous chocolate-brown mass results After de- 
Abnnation three layers form ; — red corpuscles, white 
corpuscles, and serum. Under the microscope the 
white corpuscles are seen to be in great excess ; 
instead of two or three in the Aeld, there may be 
several hundreds Enumeration (p. 150) shows 
that not only are the leucocytes increased, but the 
red corpuscles are diminished to such an extent that 
the total number of corpuscles is less than the 
normal Instead of 5,000,000 per cubic millimetre 
there may be only 2,500,000, or even 1,000,000 
On the other hand the leucocytes may be in- 
creased from the normal (7,000 to 10,000) to 
600,000 per cubic milhmetre, though the number 
very rarely nses over 300,000, and may be less 
The proportion of the white to the red corpuscles may 
be I 20, I * 10, or possibly x i ; but the higher 
proportions are always largely due to the marked 
diminution of the red corpuscles, as well as to the 
increase of the leucocytes. In recording observa- 
tions, the number per cubic milhmetre of both 
red cells and leucocytes should always be stated 
(p. 151). 

The further examination and enumeration of the 
leucocytes must be made with the help of blood- 
Alms (p 153). The following changes are then 
observ^ {see Coloured Plate^ p. 156) Of the 
leucocytes present (i) from thirty to Afty per cent- 
are so-callexl myelocytes^ large cells, possessing a 
single large nucleus staining faintly, and Ane 0x7- 
phile granules in the protoplasm These cells are 
not found in normal blood, but are present in 
normal bone-marrow. (2} The polymorpko-nuclior 
finely groftular oxyphtle cellsy forming the bulk of 
the leucocytes (70-80 per cent.) m normal bloody 
ate enormously increased in number, although owing 
to the presence of the other vaneties they may now 
only form 50 per cent. (3) EostnephtU cells are 
increased very nearly m proportion to the general 
increase of the leucocytes — that is, while are 
more numerous, their percentage is not very dif- 
ferent from what it is m health. Some of the 
coarsely granular eosinophile cells resemble in the 
shape of their nucleus the chaiacters of myelocytes- 
(4) Sometimes cells whose coarse granules stain 
with basic dyes are seen {mast-ceUs), (5) the 
lymphocytes are relatively diminished fr^ the 15 or 
20 per cent, of nomial blood to 7 or even 3 per 
cent. The red corpuscles may present slight &• 
ferences in size and in shape (poikilocytoaui). . In 
addition, there are nearly always nucleated rmt 
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corfuschs (uonnoblasts) in considerable number. 
The fall in haemoglobin is greater than the foil 
in red corpuscles, so that the colour-index (p. 152) 
of each red corpuscle is less than normal. The 
specific gravity of the blood is reduced from 1055, 
the mean in health, to an average of 1042, the 
change being due to an increas^ proportion of 
water, from 790 parts per 1000 in health to 840 in 
leuco^haemia. The fat and fibrin are increased as 
the iron is diminished. An interesting fact is the 
&eat increase of the xanthin-bases, which are be- 
Beved to result from the destruction of the leuco- 
C3rtes. Lactic, formic, and succinic acids have also 
been found, and the alkalinity of the blood is 
slightly reduced. The octahedral Charcot -Leyden 
crystal have been found in the blood, and in many 
oi^ans after death. They are not peculiar to this 
disease. See Charcot- Leyden Crystals, p. 272. 

Organs ^ — The spUen is always enlarged. Instead 
of the normal 6 to lo ounces, it generally weighs 
5 or 6 pounds ; sometimes it is as little as i pound ; 
and in one case it reached 18 pounds. It is uni- 
formly enlarged, and maintains its normal shape. 
The capsule is thickened in places, and the organ 
is more or less adherent to the abdominal wall, 
diaphragm, or adjacent viscera. On section it often 
has a brownish rather than a red colour, and is 
homc^eneous or marked with paler lines, due to 
thickened trabeculae. It is smooth, hard, and dry. 
Not infrequently there are large conical infarcts, 
triangular on section, yellow in colour or caseous if 
old, red if recent. The change in the spleen is 
one of great increase of the splenic pulp and of the 
trabecular tissue, the pulp ^ing densely packed 
with leucocytes of the same kind as those found in 
the blood ; tl^e Malpighian corpuscles are usually 
inconspicuous. 

The bene-marr<no is either soft and yellow, like 
pus, or more commonly firm and pink. In either 
case, the fot of the normal adult marrow is replaced 
by a cellular substance, in which are found myelo- 
cytes, nucleated red corpuscles of various sizes, cells 
containing degenerating red cells, and giant-cells. 
These changes may be found in all the bones. It 
is most marked in those which possess most spongy 
tissue, as the ribs and vertebrae, but also occurs m 
the long bones. The compact tissue may be thinned 
and the bones enfolded or perforated (Mosler) in 
omseqnence. The lymphatic glands are not com- 
monly enlarged in the spleno-medullary form ; and, 
if eiiJforgement does occur, only small groups of 
glands are involved. In such cases the periphery 
of the glancfo may present leucocytes similar to 
those found in the blood, and differing from the 
lymphoc^es in the centre of the gland. 

The liver may attain a weight of 5 or 6 pounds. 
It is uniformly enlarged, pale and smooth, pre- 
senting no obvious chfuige in structure to the naked 
eye ; mough on close examination it is seen that the 
portal tracts are wider than normal, and the micro- 
scope shows that they are infiltrated with leucocytes, 
while the capillaries of the organ throughout are 
distended by similar cells. Fatty degeneration and 
atrophy of the liver-cells are also common. Haemor- 
rhage may occur under the capsule of the organ. 

The kidneys present very similar changes, slight 
if any enlargement, moderate pallor, more or less 
infiltration with leucocytes, and occasionally haemor- 
rhage under the capsule, under the pelvic mucous 
membrane, or into the tubules or glomeruli The 
renal epithelium may be granular or fatty. 


In the heart there is often fatty degeneration of 
the muscular fibres, and both endocarditis and peri- 
carditis may be among the terminal events of the 
disease. 

Similarly the lut^ may present the changes of 
bronchitis or oedema ; and the pleural cavities fre- 
quently contain dropsical or inflammatory exuda- 
tion. 

In the brain haemorrhages constitute the most 
frequent change, and are sometimes of sufficient 
size to be the immediate cause of death. Rarely 
diffuse sclerotic changes and scattered areas of 
acute inflammation have been found in the brain 
and spinal cord. Haemorrhages are also found in 
the retina^ in the ear^ and under the skin. The 
former can be seen during life by the ophthalmo- 
scope, and are accompanied by white spots and 
streaks, due to accumulation of leucocytes in the 
tissues and along the lines of the vessels, as well as 
by a marked enlargement and tortuosity of the 
retinal veins. The condition has been described as 
Uucocythamic retinitis. 

Symptoms. — The onset of spleno-medullary 
leucocythaemia is often very insidious. The patient 
suffers quite unaccountably from languor, weakness, 
loss of flesh, and perhaps shortness of breath. 
This may go on for some months, until at last 
the increased size of the abdomen leads to an 
examination, at which is revealed an enlarged 
spleen, already perhaps occupying half the abdomen. 
The early symptoms may include some sense of 
distension or pain in the splenic region, slight 
swelling of the feet, and even decided pallor ; but 
it is very important to observe that the face often 
retains a go^ colour— that is, there is no obvious 
anaemia for a long time after the spleen is greatly 
enlarged, even when the blood presents in a marked 
degree the characteristic changes. In many re- 
corded cases the early stages of the changes in the 
blood and spleen have not been observed. When 
discovered the spleen is thus often of large size, 
reaching three or more inches below the umbilicus, 
and within two inches of the middle line. It is 
distinguished by its sharp edge and one or two 
pronoimced notches. When larger it may extend 
below to Poupart’s ligament, and even into the 
pelvis so as to be perceptible by vaginal examina- 
tion {Spencer Wells) ; in front it may reach and 
cross the middle line, the lower end extending for 
three or four inches obliquely beyond the umbilicus. 
This curved position of the organ is determined by 
its vascular attachment to the coeliac axis. The 
surface is smooth, firm, and sometimes slightly 
tender. Occasionally a peritoneal rub is felt or 
heard over it, and rarely a vascular murmur may 
be detected with the stethoscope. The presence of 
the enlarged spleen causes considerable enlarge- 
ment of the aMomen, and often some pressure on 
the thoracic viscera. In an earlier stage or in a 
less marked case the spleen may only reach a few 
inches below the left costal margin. The edge of 
the liver is often two or three inches below the 
right costal marmn ; it is smooth, and moderately 
firm. The condition of the medulla of the bones 
is often not manifest during life ; sometimes the 
sternum or the shaft of a long bone is tender to 
pressure or percussion. 

The temperature is often, but not always, raised ; 
and periods of considerable pyrexia may alternate 
with others in which there u little fever. The 
cases in which there is most pyrexia are usually the 



LEUCOCYTHAMIA 


most rapid. The pulse if little affected in early 
stages becomes rapid later The patient may 
remain for several months, or even a year or two, 
with but little change, only slowly becoming 
weaker, paler, and thinner, with increasing size of 
the abdomen. But eventually, and in a tew cases 
much more rapidly than is above indicated, serious 
circulatory difficulties supervene The hearths 
action becomes enfeebled, the pulse is rapid and 
weak, palpitation occurs, the impulse may be dis- 
placed, and a systolic murmur is heard at the 
pulmonary cartilage, or even at the heart’s apex 
Dropsical effusions are common, the feet become 
oedematous, and ascites or pleural effusion is recog- 
nised Epistaxis often occurs comparatively early, 
but other haemorrhages take place towards the end, 
from the bowels, stomach, lungs, or uterus, and 
into the joints and the connective and subcutaneous 
tissues As already stated, they are found post 
mortem in many of the viscera. The haemorrhagic 
tendency is such that injuries may give nse to 
serious loss of blood ; the extraction of a tooth or 
a puncture for paracentesis has led to death ; and ex- 
cision of the spleen hasmore than once proved quickly 
fatal from this cause In addition to the dyspnoea, 
which results partly from the anaemia, partly from 
the enfeeblement of the heart, and partly from the 
great size of the abdominal viscera, the patient 
may be short of breath from \he occurrence of 
bronchitis, of oedema of the lungs, or of pleural 
effusion For like reasons cough is of frequent 
occurrence The functions of the stomach are in- 
terfered with by pressure, and indigestion and 
vomiting occur, as well as diarrhoea, which may be 
accompanied by haemorrhage The' urine is acid, 
of high specific gravity , the urea is not much 
altered in amount, but there is an increase of uric 
acid and of the xanthin-bases Albumen is not com- 
monly present, except towards the end of the disease 
In women menstruation is often arrested, but 
menorrhagia or metrorrhagia may occur In men 

? ;rsistent priapism has sometimes been observed 
he ophthalmoscopic appearances of the fundus of 
the eye have alreaay been described ; if the region 
of the yellow spot is involved vision will be affected. 
Similarly deafness has sometimes resulted from 
haemorrhage into the structures of the ear 

The nervous system is not often much affected 
beyond the production of languor, weakness, and 
perhaps mental depression Delirium and coma 
are occasional terminal events, and more rarely 
apoplexy, paralysis of the facial or other cranial 
nerve, or sudden deafness, results from the 
haemorrhage or leucocytic accumulations already 
described 

Duration. — Cases of spleno-medullary leuco- 
cythaemia have a duration of from about six months 
to seven years, the average of sixty-three cases 
collected \y Gowers being two years ; but the 
difficulty of knowing the date of the actual com- 
mencement must be remembered. 

Cause of Death.— The immediate causes of 
death in leucocythsemia are loss of blood from the 
nose or bowels, pneumonia, pleurisy, oedema of the 
lungs, cerebral ^morrhage, cardiac dilatation and 
exhaustion. 

Pathology.— The pathology of leucocythsemia 
is still obscure. It is certain that it is not {mmarily 
and solely a disease of the spleen. There are good 
reasons tor believing (Muir) that the myelocytes 
give origin by division to the polymorpho-nuclear 


S anular leucocytes ; and the unusual occurrence pf 
e former in the blood, and the increase of the 
latter, point to an undue proliferation and growth 
of the marrow-cells, that is, to a disease of the 
marrow, as the pnmary cause of spleno-medullary 
leucocythsemia. The difficulty m this case is un- 
doubt^ly to account for the enormous size of the 
spleen It may be due to the accumulation of 
leucocytes in great numbers, partly for the purpose 
of their destruction in the spleen ; and to consequent 
tissue -change of a hypertrophic kind, such as 
thickening of trabeculae and vascular developmenL 
But the relations between the size of the spleen and 
the amount of leucocythaemia, especially in the 
early stages, have to be explained. It may be 
that, where the spleen is enlarged with a slight 
degree of leuchaemia, the spleen is accommodating 
most of the leucocjrtes that are poured into the 
blood ; and that, as the spleen becomes more and 
more overloaded, the corpuscles must accumulate in 
the blood-stream. 

There is absolutely nothing in the setiological 
factors which helps to explain the lesion of the 
bone-marrow The relations of ague to the spleen 
might be such that the spleen after ague was less 
active as a destroyer of leucocytes ; but that would 
not account for the primary activity of the cells of the 
bone-marrow. 

The relation of the disease to microbes is of 
course of the greatest interest, but remains un- 
settled Fernie, Kelsch, and Vaillard found short 
rods, and others have found streptococci, and 
staphylococci Lowit more recently has discovered 
in the corpuscles organisms of the nature of a 
sporozoon, to which he has given the name of 
Hamamaba leuckamta tnagna. He always finds 
It in the peripheral vessels in the medullary form of 
leuchaemia, while in the lymphatic form he finds 
another parasite of a similar character. These obser- 
vations appear to want confirmation, and strong 
doubts have been thrown upon them by Hirschfeld, 
Tobias, and Bloch 

Diagnosis — The diagnosis of spleno-medullary 
leucocythsemia rests on the enla^ement of the 
spleen, and on excess in the blo^ of granular 
leucocytes and myelocytes In all cases of splenic 
enlargement the blood must be carefully examined 
(p 149), otherwise cases of splenic anamta may be 
mistaken for leucocythsemia. If the leucocytes are 
in considerable excess, a fact which may be ascer- 
tained by simply examining a drop of blood 
under a high power, splenic anaemia is highly im- 
probable ; but the true test of spleno-medullary leu- 
cocythaemia is not so much the number of leucocytes 
as the existence of myelocytes^ and the increased 
quantity of polymorpho-nuclear and eounophUe 
cells. Myelocytes may be present in early stages when 
the num^r of leucocytes is no greater thw m an 
ordinary leucocytosis (p. 156). The sp^al character 
of the leucocytes assists m the diagnods of this form 
of the disease from the lymphatic variety, in which 
the lymphocytes form nearly the whole m the leuco- 
cytic increase. 

It must be definitely made out that the Inimocr 
is the 8i>leen. It is remarkable that an enbutgfd 
spleen in women has often been mistakenly an 
avarwn tumour. An ovanan tumom tai^ enons^ 
to reach the costal mai^^n is central la 
while the history will gcnemUy show thiit at higan 
at the lower part of w abdomen, , It It also 
portant to bear in mind that Itncoqythpemia ^^jes 



LEUCOCYTH-ffiMIA 


' 86 S 


not at all stages produce marked pallor of the 
face ; the patient may have a good colour when the 
spleen is large, and leucocythmmia pronounced. 

Prognosis. — The prognosis of this disease is 
bad. Improvement not infrequently takes place 
under treatment ; the spleen may diminish re- 
markably in size, and the leucocytes may fall in 
number nearly to the normal. Similar changes 
even take place spontaneously, but they are gene- 
rally temporary, and in every case a rela^ follows 
and eventually death ensues. It is difficult in an 
early stage to estimate the future duration of the 
illness. Neither age, sex, nor apparent causation 
affords any help. The size of the spleen affords 
little information ; but some idea may be gained 
by a consideration of the extent to which the leu- 
cocytes are increased, and the red corpuscles are 
diminished ; the greater deviation from the normal 
being the more serious. Haemorrhages are of grave 
augury, but epistaxis less than other forms. Cardiac 
dilatation, oedema, and albuminuria indicate an 
advanced condition. 

Treatment. — Many drugs have been tried in 
this disease, but arsenic is the only one which has 
proved serviceable in any large number of cases. 
Under its use in some cases, the spleen has 
diminished in size, and the number of the leucocytes 
has fallen to nearly normal ; but the benefit is 
rarely more than temporary. The drug may be 
given in increasing doses, up to 30, 60, or even 
90 minims of the liquor arsenicalis daily. Iron, 
(quinine, iodides, bromides, and mercury are prac- 
tically useless. Mosler advised injection of Fowler’s 
solution into the spleen ; provided that the organ 
be firm, dense, and close to the abdominal wall, 
that there be no haemorrhage manifested, and no 
high degree of cachexia. Temporary improvement 
has also been obtained by the inhalation of oxygen 
to the extent of 30 or more litres daily (Kirnberger) ; 
and under this treatment combined with the admi- 
nistration of arsenic, remarkable improvement took 
place in a case under the writer’s care ; but it has 
not always succeeded. Excision of the spleen has 
been attempted, and has been invariably fatal — in 
most cases from uncontrollable haemorrhage. Further 
trial of it does not, at present, seem justifiable ; 
and if it is not the primary seat of the disease 
there is little reason for the operation. Similarly, 
though quinine, cold affusion, ergotin, and voltaic 
electricity may be employed to reduce the size of 
the spleen, whether it be a post-malarial condition, 
or a part of ansemia, or leuchsemia, the course of the 
disease is little likely to be affected thereby. 

In all cases one may make the attempt to post- 
pone the inevitable end by reasonable care of the 
patient, by avoidance of physical and mental strain, 
by judicious diet, by maintaining a normal action 
of the bowels, and by protection from cold. 
Special symptoms may require treatment. Haemor- 
rhage must be checks by the usual methods, and 
solid perchloride of iron may be applied to acces- 
sible places. For splenic pcun, counter-irritation, 
sedative liniments, and hyj^ermic injection of 
mo^hine may be used. For oedema or other 
indications of cardiac weakness, digitalis or liquor 
strychninae hydrochloratis may ^ employed. 

II. Lymphatic Leucoc^hsBmla.— The 

of this form of the disea^ is even less obvious 
than that of the spleno-medullary form. The 
cases are more rare, and present so many differences 
among themsdves that classification is difficult. 


Recently attention has been drawn (Fraenkel) to a 
group of very acute cases which appear to present 
distinctive features. As antecedent conditions he 
mentions anaemia, pregnancy, injury, and certain 
infectious diseases, especially influenza. The ages 
of his patients were from 13 to 34 ; but one of five 
cases recorded by Rose Bradford was 58 years old 
and another 7 years. 

Anatomical Characters. — The blood in the 
lymphatic forms is characterised by the predo- 
minance of those so-called uninucleated cells, with a 
non-granular protoplasm, which have gone by the 
name of lymphocytes, and have hence secured for 
this condition the name of lymphaemia, or lympho- 
cythaemia. Ehrlich distinguished two kinds of 
these cells : one a small cell, not larger than a red 
corpuscle, with a large nucleus and a very small 
amount of protoplasm (lymphocyte) ; the other two 
or three times as large as a red cell, with a single 
nucleus and a large amount of surrounding proto- 
plasm (large uninuclear). In several of the acute 
cases, it is the latter cells which have formed the 
bulk of the leucocytes. Hayem and Lion place 
no reliance upon the size of these corpuscles as a 
means of distinction, but divide them into those 
which are of small size, opaque, and staining deeply 
with reagents; and those which are translucent,, 
stain feebly, and vary from the size of a red cor- 
puscle to two or three times larger. The former 
only are the true lymphocytes ; and, as they record 
cases of leuchaemia in which the latter are pre- 
dominant, the justice of the term ‘ lymphocythsemia * 
is by them held to be doubtful. In any case we 
have here cells which have an undivided round or 
oval nucleus, and do not contain granules. The 
diseased blood further contains usu^ly some poly- 
morpho-nuclear cells (2 to 5 per cent, of the total 
leucocytes), a very few eosinophiles, and occa- 
sionally a few myelocytes. The red corpuscles are 
deficient, falling often to 3,000,000, or less ; 
nucleated red cells are rare. Post mortem^ the 
blood may be of a brown, cafe-au-lait colour. The 
glands over the whole of the body may be en- 
larged, and present conditions not essentially dif- 
ferent from those described under Lymphadenoma. 
The retroperitoneal, mesenteric, and intrathoracic 
glands are affected as much as those readily acces- 
sible during life. The glands are generally sepa- 
rate from one another, but sometimes matted 
together. They are rather soft, and whitish or 
pink in colour on section ; they may present 
haemorrhage in their substance. The spleen is 
moderately enlarged, but rarely reaches the size 
that is common in the spleno-medullary form ; the 
liver is also enlarged. The medulla of the bones 
presents often the lymphoid transformation already 
described. The thymus is occasionally enlarged^ 
and found persistent even in adults. The tonsils, 
the lymphoid follicles of the pharynx, and the soli- 
tary glands of the stomach and intestine are en- 
larged ; or a more diffuse infiltration may occur as- 
in the gums, which may ulcerate— so-called * leu- 
cocythaemic stomatitis.’ In addition there may be 
new-growths of lymphadenoid structure in various- 
parts of the body Lymphadenoma), and, micro- 

scopically, all the infiltrated organs contain leuco- 
cytes of the uninucleated form ; it especially to 
be not^ that in the affected bone-marrow tnese 
lymphoid corpuscles predominate. 

Symptoms. — ^T he chronic form of the disease* 
presents a general resemblance, so fiu: as the- 
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symptoms are concerned, to spleno>medullary 
leucocythsemia The symptoms anse somewhat in- 
sidiously • the lymphatic glands enlarge in different 
parts of the body, the spleen and the liver undergo 
moderate enlargement, the patient becomes ansemic, 
and suffers from attacks of fever ; and in course of 
time occur complications of hsemorrhage, albumi- 
nuria, passive effusions, and cardiac failure, 
similar to those seen m the other vanety. 

In the acute cases, to which reference has already 
been made, the duration is from 20 days to 8 or 9 
weeks, or rarely as long as 16 weeks The disease 
begins insidiously with general weakness and 
malaise, or it may be with some pains in the spleen 
and joints. The external lymphatic glands may 
then become enlarged, but they are not always 
very prominent There is a slight or moderate 
enlargement of the spleen and of the liver, and the 
bones are sometimes tender A prominent feature 
in many of the cases has been a severe form of 
stomatitis with sloughing and gangrene of the 
gums, but (in Rose Bradford’s cases at least) 
without any implication of the subjacent periosteum 
or bone With all this there is febnle reaction, a 
high degree of anaemia, and haemorrhages from the 
gums, under the skin, and from the alimentary 
canal in the form of raelaena. 

Pathology — The patholcgy is still under dis- 
cussion The association of enlargement of the 
lymphatic glands and of the other blood-forming 
organs with the new-growth of adenoid tissue 
throughout the body and with the condition of the 
blood suggests a process analogous to that of new- 
growth ip all the lymphatic structures, in contrast 
with the spleno-medullary form in which the bone- 
marrow is thought to be pnraanly at fault But 
this view has to be harmonised with our know- 
ledge of Hodgkin’s disease or lymphadenoma, in 
which there is growth of all the lymphatic structures 
without leuchsemia Conversely a case is reported 
(Pappenheim) of lymphatic leuchaemia, or at any 
rate, of lymphocythaemia, without any swelling of 
the lymph-elands , here the bone-marrow was 
affected, and Pappenheim is led to the suggestion 
that even in the lymphatic forms the bone-marrow 
may be the primary seat of the disease 

Liowit’s discover)' of another organism, Hama- 
maba leuchamia vivaXy in the blood-forming organs 
has not yet been confirmed 

Fraenkel thought from the inflammation and 
sloughing of the gums that infection probably took 
place through the mouth, but in Rose Bradford’s 
cases the gums appeared to be affected late in the 
illness. 

Diagnosis — As in the other form the diagnosis 
can always be determined by a careful examination 
of the blood with an enumeration of the corpuscles. 
The blood should be examined in all cases pre- 
senting numerous glandular enlargements, and 
in acute cases, otherwise unexplained, beginning 
with stomatitis, gingivitis, and cutaneous hsemor- 
rhages. 

Prognosis. — This is uniformly bad. 
Treatment. --This can only be conducted on 
the same lines as above mentioned for the spleno- 
medullary form. Frederick Taylor. 

LEUC0CYT08I8 (Atvic^f, white ; and a 
cell).- A condition of the blood, in which certain 
of the white corouscles are moderately increased 
in number. See Blood, Morbid Conditions of. 


LEUCODERMIA {\evit6s, white ; and Zipfia, the 
skin) — White or achroniatous integument See 
Pigmentary Diseases of the Skin ; and Leu- 

COPATHIA. 

LEUCOMA (Aft/Kdr, white). — A white opacity 
of the cornea, generally the result of inflammation 
or ulceration of that structure. See Eye, and its 
Appendages. 

LEUCOMAINES [KebKcofjMy whiteness). — A term 
applied to a class of alkaloid resulting from the 
normal metabolism of the animal proteid tissues 
without the intervention of any bactenal agency. 
To the class of alkaloids resulting from the putre- 
faction of tissue the term ptomaines is given. Su 
Ptomaines. 

LEUCOPATHIA {XevKSsy white j and vdOos, a 
disease) — Synon Albinism, Achroma, Leuco- 
dermia, Leucasmus See Albinism ; and Pigmen- 
tary Skin-Diseases 

LEUCOPLAKIA — See Tongue, Diseases of 

LEUCORRHCEA {X§vk6s, white ; and I 
flow) — Synon Fr I^ucorrJidt , Ger Wetsser 
Fluss y Lat Fluor Albus \ Pop. ‘The Whites;’ 

‘ White Discharge ’ 

Definition — A non-haemorrhagic discharge, of 
pale colour, escaping from the female genital 
fissure. 

/Etiology — Leucorrhoea is a symptom rather 
than a distinct disease ; and may result from any of 
the morbid processes that lead to hypersecretion 
from the genital mucous surfaces, or from the glands 
opening upon them, whether the mucous membranes 
be injured or entire It is, however, a source of 
much discomfort and detenoration of health, and so 
demands speaal treatment. 

Symptoms — Leucorrhoea presents several dis- 
tinct varieties according to the seat of its cause , and 
the symptoms of each vanety require separate con- 
sideration 

I Vulvar LeucopphCBa — In this vanety a 
glairy viscid secretion is found bathing the apposed 
surfaces of the pudenda, stiffemng into a crust on 
the surface of the labia majora or on the insides of 
the thighs, and sometimes glueing the lips more or 
less firmly together at their margins It is usually 
denved from the muciparous glands covenng the 
internal surfaces of the labia majora and thenymphae; 
but m cases of special eruptions and general vulvitis 
it may come from the vestibular surface ; and m 
still rarer cases it is poured out from the glands of 
Bartholin. Vulvar leucorrhoea is met with at any 
penod of hfe, but is most common m the young, 
infantile leucorrhaa almost always being of this 
vanety. In cases of gonorrhoeal infection m the 
female, the vulva is usually the seat of a profile 
discharge which is apt to b^ome purulent, but it is 
nurely confined to this situation, spreading bodi into 
the urethra, and upwards into the higher spheres of 
the genital mucosa. 

2 . Vaginal Leucopphoea. — The discharge in 
cases of vaginal leucorrhoea is most frequently white 
in appearance, of aad reacUon, and due to a secre- 
tion hrom the general sorffice of the vag^ mucous 
membrane. Its whiteness is found, on miooseopioal 
examination, to be owing to the presence of quanti- 
ties of scaly epithelial cells, many of whi^ are 
crowded wim fatty particles, while others have been 
quite broken up in consequence of the degene- 
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ration. Sometimes the discharge has a more yel- 
lowish tint, and then it is found to contain quan- 
tities of pus-cells among the epithelial scales. In 
the former group of cases we have to do with a 
simple catarrhal condition of the vaginal mucosa : 
in the latter there are red granulation-like spots 
scattered over the membrane, which has here lost 
its epithelial covering. Vaginal leucorrhoea is a 
complaint to which women are specially liable 
during the reproductive period. The catarrhal form 
is extremely common in young married females; 
while the other form occurs rather about the meno- 
pause, or, if occurring earlier, is complicated with 
some of the other varieties of leucorrheea. Apart 
from specific causes, it may be brought on by sexual 
excesses ; by the presence of a foreign body, such 
as a pessary ; by a displaced uterus ; by a chill ; 
or by any condition that interferes with the circu- 
lation in the pelvis. In a large proportion of cases 
it is secondary to the next variety of leuconhoea. 

3. Cervical Leucorrhoea. — The discharge 
that comes from the canal of the cervix uteri is 
transparent, like unboiled white of egg, very tena- 
cious, and of alkaline reaction. It may still present 
these characters as it escapes from the pudenda ; 
but it generally becomes somewhat clouded as it 
passes mrough the va^nal canal, and gets acted 
upon by the acid secretion from the vaginal walls. 
Independently of this change in the vagina, it is 
sometimes found already more or less opaque as it 
lies within the cervical canal, and may be seen of a 
yellowish or greenish or reddish tint in various 
cases. The clear cervical leucorrhoea is seen under 
the microscope to be made up of a viscid m^ma, 
having entangled in it large numbers of columnar 
epithelial cells, which have a tendency to arrange 
themselves in rows. These are easily seen to be 
the ciliated epithelial cells that cover the normal 
mucous memorane, but deprived for the most 
part of their cilia. They are accompanied by 
smaller rounded cells like mucous corpuscles or 
wandering cells, partly derived from the interior of 
the crypts, and partly shed from the general surface 
from which the epithelium has been removed. In 
almost all cases some of the epithelial cells and 
mucous corpuscles are chaiged with fatty particles, 
and surrounded with granules, resulting from the 
breaking down of some of their number. The more 
turbid &e fluid, the more the cells are found to 
have undergone such degeneration ; and where the 
discharge is profuse, fluid, and of yellowish colour, 
it has more the characters of a purulent fluid in 
which the relatively few cylindrical cells are changed 
in form, becoming oval or rounded, and nearly all 
reduced to a compound granular mass. The more 
deeply tinted discharges owe their discolouration to 
the admixture of blo^, the red coipuscles of which 
can easily be reco^isc^. Apert 4 om the leucor- 
rhoeas of specific origin, this is the commonest of dl 
the varieties. It may be found in females of any 
age, but specially affects women during the repro- 
ductive period, and more especially those who have 
bcOT mothers. We can understand the special lia- 
bility of the cervix to catarrhal affections, when we 
remember that all intra-uterine discha^es pass 
through and may irritate it ; that it is expcMed to 
damageduring the transit of foetus in parturition ; 
that^ vaginal affections easily pass into it by con- 
tinuity of structure ; and that it may readily be in- 
lured foreign bodies in the vaginal canal, or even 
by fieCting of its orifice against the vaginal wall in 


cases of displacement or excessive mobility. It is, 
besides, a favourite site for the lodgement of gono- 
cocci in cases of * latent gonorrhoea.’ 

4. Intpa-uterine Leucorrhoea.— Here also the 
discharpje is transparent, like white of egg, and al- 
kaline in its reaction, but it is more fluid than the 
secretion from the cervical canal, and may escape 
as a clear liquid from the genital fissure. In cases 
of long standing, more particularly where there 
exists some organic disease in the uterine parietes, 
the fluid becomes turbid, purulent, and more fre- 
quently than in any other variety of leucorrhoea 
tinged with blood, even alternating with irregular 
discharges of blood. Under the microscope we see 
many cylindrical epithelial cells, not infrequently 
ciliated, along with groups of smaller cells, partly 
cylindrical, partly rounded, that have been dis- 
charged from the uterine follicles, all embedded in 
a mucous fluid. Where the discharge is more turbid, 
the epithelial cells are seen to be undergoing fatty 
degeneration, and to be accompanied by wander- 
ing cells, pus-globules, and crowds of free fatty 
particles. This uterine leucorrhoea may be found at 
any period of life, but as an independent affection 
it is found almost exclusively in virgins or young 
married women, or in women who are ceasing, or 
have ceased, to menstruate. In the last-named 
class of cases the cervix is often atrophied, and its 
orifices narrowed ; and the intra-uterine secretion 
may accumulate for a time, and be expelled with 
some degree of suffering, and having a feetor that 
may raise a suspicion of cancer. Most frequently it 
is found associated with cervical leucorrhoea, the 
endo-cervical affection having passed up to the 
endometrium, or, more rarely, vtcg versd. Perhaps 
the most frequent form of it is found in women who 
are subject to a leucorrhoeal discharge before or after 
the menstrual periods ; and in the cases of amenor- 
rhoea where a pale discharge escapes at the usual 
menstrual periods, this has its source in the interior 
of the uterus proper. 

5. Tubal Leucorrhoea. — Doubtless some 
small portion of the fluid that escapes in certain 
cases of leucorrhoea is furnished by the Fallopian 
tubes ; but despite the elaborate attempts of Hennig 
and others to establish a distinction between it and 
the other varieties, it remains rather as a subject of 
pathol(^ical interest than of clinical importance, 
and need not occupy us further here. 

Diagnosis. — The statements of a patient in 
regard to a leucorrhoeal discharge cannot be relied on 
in establishing a diagnosis as to its source. If it be 
white and flaky we may judge that it is vaginal ; if 
more transparent, and escaping in half-coagulated 
flocculi, we may conclude that it is cervical ; while 
a clear and more continuous and fluid discharge 
would be more justly referred to the uterus proper. 
But it is never safe to trust merely to the appearance 
of the discharge as it escapes from the vulva, for it 
may have become modified as it lay in or traversed 
some part of the canal, or may be compounded of 
fluids derived from different surfaces. The seat of 
the discharge must therefore be exposed. In the 
vulvar variety it suffices to separate the labia and 
occasionally to expose the navicular fossa and the 
orifices of the Bartholinian ducts, bypassing the 
finger into the anus. The vaginal iorm of leucor- 
rhoea tMuires for its detection the use of aspeculam» 
duck-bill or tubular j and the cervical, one of these 
or a bivalve speculum. For the diamosis of intia- 
uthrine leucorrhoea it is sometimes hdpful to remove 
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some ot tne fluid for microscopical examination by 
means of a fine synn^e. Unless a clear history m 
infection can be obtainedi or the presence of gono« 
COCCI verified by the microscope and culture, it is 
almost impossible to establish a distinction between 
a gonorrhoeal discharge and the simpler cartarrhal 
leucorrhoea. In the former there is a very notable 
tendency to spread through all the contiguous 
mucous surfaces ; and while the vulva is hkely to be 
predominantly affected in acute attacks, in chronic 
cases the germs lodge more frequently in the cervix 
or in the Fallopian tubes. 

Treatment — In instituting our treatment of 
leucorrhoea it is of the first importance to have in 
view the conshtuhonal condition of the patient ; to 
use means to counteract any diathetic tendency — 
tubercular, strumous, or syphilitic ; and to raise as 
far as possible the general standard of the patient’s 
health, by the administration of tonics and the en< 
forcement of a suitable diet and regimen. It is 
partly in this way that a change of residence is often 
useful ; and in making a change, it is well for the 
patient to go to some of the spas, such as Ems or 
Kissingen, the waters of which are helpful in re- 
ducing congestions and catarrhs of the pelvic viscera. 
In young women of relaxed habit of b^y, it may be 
enough to prescnbe quinine and iron or arsenic, and 
the daily use of a cold sponge bath , and in infantile 
leucorrhoea, cod-hver oil and iron should be ad- 
ministered. 

In the great majority of cases of leucorrhoea some 
kind of local treatment becomes an absolute neces- 
sity Sometimes it is enough to pay stnct attention 
to cleanliness, washing the pudendal surfaces u ith a 
soft sponge, or syringing the vaginal canal with 
tepid water , and even when astnngent applications 
are to be made, the surfaces should first be subjected 
to a detergent stream of water Where there is 
marked congestion of the uterus it is best to make 
the injections with hot water, and to keep the 
stream passing through the vagina for at least five 
minutes at a time , the immediate relaxation of the 
blood-vessels and hypenemia being followed by con- 
traction of their walls, which favours the cessation 
of the discharge The astringents most serviceable 
for checking vulvar and vaginal leucorrhoeas are 
alum, aluminated iron, acetate of lead, sulphate of 
copper, sulphate of zinc, borax, and infusions of 
oak-bark, matico, and other vegetables charged 
with tannin. They are best applied in the form of 
an injection with a Higginson’s syringe, having a 
vaginal nozzle attached to it ; or of a douche through 
a long india-rubber tube, with a stop-cock, for regu- 
lating the flow, fitted close to a glass vaginal nozzle, 
and the other extremity opening into a wide recep- 
tacle, or fitted to a filter or pitcher into which the 
fluid IS poured. Where there is a diflScultv in using 
the injection, and where it is desirable to keep up a 
more prolonged application of the medicament, it 
may be introduced into the vagina in the form of 
pessanes made with cacao-butter or with gelatine 
Topical applications to the canal of the cervix and 
cavity of the uterus ought always to be made through 
the speculum, and without such applications it is a 
hopeless task to undertake the cure of cortneal 
leucorrhoea. Here, more concentrated or more 
powerful astnngents or escharotics become neces- 
sary.^ Nitrate of silver in the form of a stick of 
caustic IS easily applied, but its repeated application 
will lead to miscmef. Zinc-alum, dried smphate of 
zinc, sulphate of copper, peichloiide of iron, or 


tannin may be introduced, in the form of rods or 
arrows made with starch and gum. If a uterine 
sound or stilette be dipped in water and a thin film 
of cotton wadding wrapped round the point to the 
length of about two inches, the adherent mucus 
can be cleared away, and the same or another sound 
mounted with wadding can be charged with fuming 
nitnc acid, the acid nitrate of mercury, strong 
carbohe acid, a solution of perchloride of iron, tinc- 
ture of iodine, or lodLsed phenol, and earned 
through the speculum along the cervical canal. In 
mtra-uterine leucorrhoea it becomes necessary to 
carry the application right up in the same way to the 
intenor of the uterus It is usually best to begin 
with one of the stronger liquids, apply it a few da)^ 
after a menstrual period, and iollow it up with 
apphcations of iodine ^ long as the stilette or 
sound with the dry wadding passes easily through 
the os internum, it is usually necessary to continue 
from time to time the intra-utenne apphcation. 

Alexander Russell Simpson. 

LEUKERBAD (LoEche), in Switzerland ^ 
Thermal earthy waters. See Mineral Waters. 

LEViCO, in the Trientino, Austria— Ar- 
senical sulphate - of • iron waters. Su Mineral 
Waters. 

LEYDEN’S CRYSTALS ^See Charcot- Ley- 
den’s Crystals 

LICE, Diseases due to— Pediculus 

LICHEN (Xfix'^v — secondary signification — an 
eruption). — This term was used by the old writers 
to signify a large group of diseases usually distin- 
guished by the appearance of a papular eruption 
A more correct knowledge of their aetiology has, 
however, resulted m the reclassification of many of 
these diseases Thus, Lichen urticatus is now rele- 
gated to the true urticarial group ; while Lichen 
simplex and Lichen agnus are known to be stages 
in me development of eczematous and other diseases. 
There remains only the disease now usually termed 
Lichen planus Two or three other conditions in 
common parlance still retain the name, and will be 
referred to later 

Lichen pianue (Synon Luhen ruber ) is a 
disease characterised by an eruption of small papules, 
caused by the presence of infiltrating cells of inflam- 
matory character m the upper layers of the cutis, 
with certain changes in the epidermis and neigh- 
bouring structures The papules develop slowly, 
and the infiltrating cells show no tendency to rapid 
degeneration or to suppuration. In con^uence, 
the disease is usually of long duration, and is limited 
m distribution Occasionally its course is acute, 
and the eruption universal The papules when first 
seen are minute, shghtly raised, sharply defined, 
and separate one from the other. As they increase 
in size (up to about 5 milUmetres m diameter) their 
angular outline, just noticeable in the earlier stage, 
becomes more marked ; thus, m the fully develop 
discrete papule, the s^pe is distinctly polygonaL 
The top of the papule as a rule becomes w, and 
frequently shows a smooth polished surface, with a 
small depression corre^nding to a hatr^bUicie or 
sweat-duct. When this is the case the month of 
the hair-follide becomes filled with a plug of epi- 
thelium, which often projects as a coitical peg from 
the soi^ of the papme* By this means the 
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papule of the disease occasionally has an acuminate 
shape, and in certain stages and certain cases 
the acuminate variey of papule is common. In 
course of time the epithelial plug in the follicle falls 
out, and a central depression is left, which is a very 
characteristic feature of the plane jpapule. These 
acuminate papules serve to emphasise the close re- 
lationship between lichen planus and the rare 
disease known as Pityriasis rubra pilaris (Devergie) 
in thh country, and as Lichen ruber acuminaius by 
German observers. 

The colour may be scarcely different from the 
surrounding skin, but usually the papules are a 
characteristic tint of purple or red, which varies 
with the acuteness of the process and the natural 
complexion of the patient. The eruption may 
appear on any part of the body, but is often espe- 
cially marked on the flexor'suifaces of the forearm 
and wrist, in the neighbourhood of the knee, and 
on the shin. Early and slight manifestations of the 
disease may be specially easily identified where the 
skin is fine and free of hair. The cutaneous papules 
tend to become capped with a fine scale of de- 
squamating epithelium, and this feature of scaliness 
becomes more evident as the disease becomes 
chronic, an^i as the papules coalesce to form 
patches. 

The eruption is frequently seen on the buccal 
mucous membrane, prefacing greyish- white points 
and streaks on the inner surface of the cheeks and 
lips, and leucoplakia of the tongue. 

The subjective symptoms vary widely. The dis- 
comfort, if any, is generally slight ; but sometimes 
the sensations of burning, itching, and tingling may 
be so severe as to threaten the life or mental condi- 
tion of the sufferer. 

The disease is rare before the age of twenty. 
Chronic lesions may be found in extreme old age. 
It seems to affect l^th sexes fairly equally. It is 
supposed to show a special preference for persons 
of the educated and leisured classes, and for those 
with neurotic tendencies. 

The cause of lichen planus is uncertain. Some 
regard it as of toxaemic, others of nervous origin. 

Three varieties may be recognised : — 

1. ActUe lichen planus . — The disease occasio- 
nally occurs as an acute eruption, appearing rapidly 
over the whole surface of the body. Along with 
the eruption of the characteristic papules there is a 
considerable amount of general er3rthema. The 
papules may coalesce to form small rounded patches 
or rings, but do not give rise to sheets or thickened 
patches of disease. The erythema soon disappears 
and the papules flatten out and are absorbed, leav- 
ing slightly pigmented spots, which in their turn 
also vanish. The whole course of such an attack 
may last for three or four months ; local patches of 
the eruption, especially on the extremities, remain- 
ing for a little longer. This type of the disease 
appears to occur most commonly in young persons, 
and, in spite of the rapidity of appearance and 
large amount of the eruption, the aiscomfort may 
be very slight The pruritus and irritation of the 
skin depend great^ on the general health and 
nervous condition of the patient. 

2. Chronic lichen planus . — The majority of the 
cases run a more chronic course. Certain areas of 
the body are specially liable to become affected, 
such as the forearms, the thighs, the legs, the 
back, and abdomen, but usually, in addition, a 
nmber of papules are disseminate over the body, 


though these may be so insignificant as readily to 
escape notice. In the areas specially selected by 
the eruption in any individual case the lesions tend 
to coalesce, and thus to give rise to patches of 
eruption sometimes reaching several inches in dia- 
meter. In such cases the purple or livid areas of 
the disease, slightly raised above the surface, tra- 
versed by the natural lines of * skin -cleavage ’ ex- 
aggerated by the eruption, and covered by numerous 
fine greyish-white scales, are very characteristic. 
In other cases the eruption appears in ringed or 
circinate figures, while in others a distinctly linear 
distribution is observed. The lines of eruption are 
frequently the lines of pressure of garments, &c., or 
of injury to the skin by scratching. 

3. Lichen planus verrucosus . — When the disease 
is markedly localised the coalescence of the chronic 
papules, the thickening of the cutis, and the in- 
crease of the horny epithelium give rise to the 
variety of the disease known as hypertrophic lichen 
planus or lichen planus verrucosus. This form is 
usually found on the extremities, especially on the 
legs. The peculiarly tinted dry, thickened, and 
scaly patches of eruption are easily recognisable. 
There may be observed in nearly every case out- 
lying individual papules of the eruption presenting 
the characteristic flat-topped appearance ; these 
serve to distinguish the disease in case of doubt. 

The disease occasionally becomes widely diffused^ 
and is then difficult to distinguish without critical 
examination from severe cases of general psoriasis, 
and shares with this disease the unfortunate liability 
to degenerate into one of the secondary forms of 
general exfoliative dermatitis. The disappearance 
of the eruption is followed by pigmentation, some- 
times so dense as to give rise to a slate-brown or 
sepia discolouration of the affected part, even in cases 
in which no arsenic has been administered. The 
pigmentation gradually disappears, but may remain 
for years after the lesions have vanished ; this is one 
of the most characteristic features of the disease. 
It is not very uncommon to find atrophic points 
and patches as the sequel of an eruption of lichen 
planus. 

A form of disease probably allied to the diffuse 
form of lichen planus, showing areas of erythema 
differing in intensity with papular lesions, has been 
described under the title of Lichen variegaius 
{Parakeratosis variegata^ Unna), and is under in- 
vestigation at the present time. 

Histology. — The most noticeable lesion occurs 
in the cutis, and consists of dense collections of 
mesoblastic cells occupying chiefly the upper 
papillary layers. These cells are about the size of 
leucocytes, and consist of a single nucleus, with a 
small surrounding border of protoplasm. They 
degenerate and disappear slowly, and may possibly 
be converted into ordinary connective-tissue cells. 
Along with these cells are others resembling leu- 
cocytes, showing a tendency to fragmentation of 
nuclei and rapid disintegration of the cell. The 
cellular infiltration is densest in a group of papillse 
immediately underlying the centre of the papule, 
and extends in gradually diminishing lines and 
streaks along the cutaneous vessels into the sur- 
rounding cutis. The lymph -spaces are widened, 
and there is a certain amount of dilatation of the 
blood-vessels with consequent oedema. The changes 
in the epithelium are not so marked, and consist 
chiefly of a tendency to overgrowth of the cells of 
the rete mucosnm. The stratum granulosum is as 
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well defined or even thicker than normal, and m the 
chronic varie^’es the horny layers are also thicker, 
producing the hyperkeratosis so characteristic in 
lichen planus verrucosus As a result of the 
thickening of the cutis, and the formation of a firm 
overlying nomy layer of epithelium, the surface of 
the papule becomes flat, and develops the polished 
surface of the typical papules of lichen planus 
Prognosis — The prognosis of cases of lichen 
planus IS nearly always good. In the acute cases 
recovery is often rapid, and in the course of a few 
weeks pigmentation only is left in the positions of 
lesions In the chronic and localised variety on the 
other hand, especially of the verrucose type, the 
duration of circumscribed patches is indefinite 
Treatment — Local. — The first indication is to 
allay local irritation For this purpose anti- 
pruritic remedies, such as carbolic acid, resorcin, 
&c , as local applications are useful The com- 
bination of mercury with anti-pruntics of this class 
IS often advisable, as this drug appears to promote 
the absorption of the lesions In acute forms of 
the disease the use of lotions of the glycenne of the 
subacetate of lead, 5 per cent, to 10 per cent , with 
I per cent to 2 per cent of added carbolic acid, 
are useful in the first stage of treatment Later, 
when the disease becomes localised, the use of an 
ointment or paste containing the remedies indicated, 
either as an inunction or as a covering to the 
patches of disease, is of more value For this 
urpose the following ointment may be used Car- 
olic acid, 4 parts ; perchloridt of mercury, 
i-i part , zinc ointment, to 100 parts If much 
scaliness is present the use of salicylic acid or 
resorcin is to be recommended Other remedies 
of service are the liquor picis carbonis, oil of cade, 
oleum rusci, the salts of mercury such as am- 
moniated mercury, and sulphur When the condi- 
tion of lichen verrucosus is attained, more severe 
local measures must be used to remove the horny 
epithelium For this purpose thorough washing of 
the patches with a lotion of soft soap and alcohol, or 
the application of strong ointments or plasters of sali- 
cylic acid, should be employed After the removal of 
the epithelium, milder treatment by means of the re- 
medies already mentioned maybe adopted In the 
most chronic and warty patches much benefit is 
obtained by light curetting or scarification, or even 
by gentle cauterisation of the patches 

Internal treatment is often necessary, and should 
in nearly all cases be of tonic character Change 
of air and relief from wearing occupations are to be 
advised Such persons benefit from the judicious 
use of specially prepared foods, digestive tonics, 
cod-liver oil, and iron Phenazone and other allied 
remedies are of value in the treatment of patients 
suffenng from nervous excitement and irntaDility of 
the skin Two drugs have been much used on 
account of their supposed specific effect on the 
disease, namely, arsenic and mercury Of these, 
arsenic is of little value. On the other hand, the 
judicious use of mercury in the form of small and 
frec^uent doses of the perchloride seems to have a 
distinct effect, both in the cure of acute cases, and 
in aiding the resolution of the chronic lesions. 

Lichen Clroumaorlptue.— A name applied to 
a circinate and papular eruption occurring on the 
trunk. It is one of the forms assumed by seborrhoea 
corporis or dermatitis seborrhoTca. 

Lichen Pllarle.— The name applied to a pa- 
pular eruption affecting the hair-folHcles, especially 


in children, the lesions of which are frequently 
grouped and surmounted by homy spines of con- 
siderable len|^h The term L. spinulosus is also 
applied to this condition. It is a rare disease, and 
should not be confused with the slightly inflamma- 
tory hyperkeratosis of hair-foUiclcs common on the 
external surfaces of the arms and thighs, especially 
in those suffering from slight xerodermia, to which 
the name has occasionally been given, and which is 
also known as keratosis pilans. 

Lichen Urticatus — A common eruption m 
childhood, and probably the result of urticaria. 

James Galloway. 

Lichen Scrofuloeus — Synon. : Lichen 
Scrofulosorum — The name lichen scrofulosus has 
been given to an eruption of somewhat infrequent 
occurrence, characterised by the evolution of nume- 
rous (indolent mihary papules, due to a folliculitis 
of little intensity, disseminated or usually with a 
strong tendency to group in clusters, which may 
be arranged in crescents or circles The erup- 
tion may be copious or scanty, and then easily 
escapes recognition The favoured sites are the 
flanks and sides of the abdomen, but other parts of 
the trunk, and even the limbs, mayibe involved. 
The colour of the papules is radish from the in- 
flammatory congestion, but when the latter subsides 
a tawny hue results, or some temporary pigmenta- 
tion or slight atrophy is left Well-formw papules 
are more or less rounded or conical, but in involu- 
tion become flat-topped It should be noted also 
that, like other follicular papules, tiny spines may 
project , that occasionally the composite character 
of the patches may be obscured by a dqgree of 
scaling , and that some acneiform papules may be 
intermixed with the simple papules The eruption 
is somewhat capncious, appearing suddenly, and 
sometimes disappearing rapidly when the patient is 
placed under favourable conditions It is an affec- 
tion for the most part of childhood. 

The association of this eruption with tubercular 
lesions of various kinds is very striking Histo- 
logical research discloses an architecture which is 
extremely suggestive of tuberculosis, and the pre- 
sence of tubercle -bacilli has been noted A local 
reaction has been observed after tuberculin-injections, 
and there is some evidence that inoculation of the 
mpules into animals may produce tuberculosis. 
Such evidence has rather displaced the old theory 
that the eruption was the outcome of some cachexia, 
which was su^ested by the multitude of papules, 
the benignity of the eruption, the absence of any 
local infective progression, and the capncious 
behaviour of the eruption There is still some 
difference of opinion as to whether the eruption is 
due to the presence tn loco of tubercle-baqlh of 
feeble infective power or to the circulation of toxins 
in the blood from some tuberculous focus. 

Diagnosis.— T his eruption has to be distin- 
guished from the other minute papular eruptions 
developed in connection with the follicles, but the 
combination of symptoms set forth will generally 
serve to make the distinction. Three eruptions 
may be specially mentioned ; (i) a rare affecaon of 
childhood — the Lichen spinulosus of Deveigie — ^in 
which a few symmetrical clusters of foThoilar 
papules are locahsed on various points of predilec- 
tion, such as the hips, shoulders, and back of the 
neck; (a) the disseminated follicular papules of 
< eczema seborrholcum ; * and (3) the papuW clna- 
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tered eruption of acquired syphilisr which is vtry 
rare in childhood. 

Treatment. — This must be directed to the 
promotion of the general nutrition of the patient by 
such dietetic, hygienic, and medicinal or surgical 
measures as will serve to cure or remove any tuber- 
culous foci and prevent infection. Cod-liver oil 
internally and as inunctions has been especially re- 
commended. T. CoLCOTT Fox. 

LIEBENSTEIN, fn Saxe - Meiningen.— 
Chalybeate waters. See Mineral Waters. 

LI ENTERIC (Ae 7 os, smooth; and fvripoi, the 
intestine). — A form of diarrhoea in which the stools 
contain much undigested food, in consequence of 
its having passed rapidly along the alimentary canal. 

Diarrhoea ; and Stools. 

LI F E-ASS U R A N C E. — The giieat extension of life- 
assurance of late years has placed the solution of im- 
portant questions involving large financial operations 
within the range of the daily work of the medical prac- 
titioner. It is important, therefore, that his duties 
and the nature of the knowledge required of him 
should be defined. We shall dwell briefly on the 
nature of life-assurance, and point out the rules 
which should guide the medical adviser of a life- 
assurance office in forming an opinion. We shall 
then consider the principal agents which modify 
the duration of human life, and their bearing on the 
questions submitted to us. Life-assurance is a con- 
tract of indemnity. The amount of the indemnity to 
be paid on death is fixed by each individual accord- 
ing to his means or vdsbes, and the company engages 
to pay the sum when life fails or under other con- 
ditions, in consideration of an annual or other pay- 
ment or premium so long as the contract lasts. 

Irrespective altc^ether of health, the risk under- 
taken by the company is greater or less according 
to the variation in two factors: (i) the age of the 
life to be assured ; (2) the duration of the term of 
assurance. The premium required for an assurance 
on a life aged forty is greater than that for a life 
aged twenty ; and again the premium for an as- 
surance over the years of life from forty to sixty is 
greater than that for an assurance from forty to fifty 
only. As the premium is calculated on the assump- 
tion that the proposer has a chance of surviving to 
the extreme limit of life, it is obvious that the 
company ought to insure at the ordinary rate of 
premium such lives only as have the best chance of 
attaining to old age, or, as they are called, /rr/- 
elass lives. Hence lives coming under any of the 
following classes must be discarded from the first- 
class standard: — 

1. Lives not possessed of sufl'icient vital power to 
afford them the possibility of attaining old age. 
This will include persons who have shown a tendency 
to certain diseases which will develop later on in 
life, as ^out, rheumatism, &c. 

2. lives whose family history discloses a tendency 
to early death. 

3. Lives whose place of residence or occupation 
has a more than usual effect on life, or involves 
peculiar hazards. 

Generally, lives which fall short of the highest 
standard in respect of one out of these three condi- 
tions may often be accepted, but if they fail of the 
highest level in more than one condition, thev 
must be excluded. The ideal, therefore, which 
the medical examiner should set before himself as 
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constituting a first-class life, is the exclusion of these 
three condmons. 

The tables of expiation of life put before medi- 
cal examiners, which are deduced from the In- 
stitute of Actuaries* Hm tables, and are based on 
the mortality of healthy males whose lives had been 
assured with twenty British life-offices, are often 
misunderstood. Expectation of life indicates the 
average number of years which is lived by all per- 
sons of a common age, from that age up to the ex- 
tremity of life. The total number of years that will 
in the aggregate be lived by a group of persons of 
the same age, divided by the number in the group, 
gives the ‘expectation.* 

The medical examiner is for the time being the 
retained adviser of the office which employs him. 
Any medical man may decline to act for a company, 
but, if he has accepted a fee, he is bound to con- 
sider their interests as of primary importance, and 
his relations with his patient as secondary. He should 
not, therefore, allow himself to be swayed by motives 
of personal friendship, or because he is or has been 
the ordinary attendant of the proposer. Generally 
speaking, it is not judicious to employ the ordinary 
medical attendant of a proposer to report for an 
office, but it is often necessary to obtain his evidence 
confidentially, and, unless he decline to act, he is 
bound not to withhold any information he may have 
regarding the health, habits, or family history of 
the life. Every examiner should be aware that his 
report and opinion are necessarily submitted to the 
physician of the company, and thus a ppreater accu- 
racy in the use of medical terms wul often be 
observed. 

The examiner will have an interview, always 
private, with the proposer, who should not be 
accompanied by any one. The wife may ask that 
her husband or friend shall be present, but this is 
not advisable. Persons of either sex are always 
more frank when alone with their doctor. There 
may indeed be ailments kept secret even from a 
wife or husband, or former events in life bearing 
on health, which would not be revealed in the pre- 
sence of a third party. It is scarcely necessary to 
advise that the utmost courtesy and quietness of 
manner should be observed, and the proposer 
placed at his ease as much as possible. A deterrent 
inquisitive manner is apt to give rise to prevari- 
cations or concealment in the replies given. 

An inquiry into the functions of the body is often 
resented when put abruptly, but the writer has 
never failed to obtain all necessary information by 
a quiet questioning. He is in favour, however, of 
direct questions, plainly spoken out, especially with 
women ; but many questions of the kind are to be 
avoided. 

Regarding temperance, it is generally useless to 
put the question directly to a proposer. His esti- 
mate of what constitutes excess may not be yours. 
His opinion of his own habits may be comparative 
as regards his neighbour, and he may be a dram- 
drinker (the worst form of excess) yet never ‘ get 
drunk M It is well to approach the subject with 
inquiry as to his hours, habits, neighbourhood, and 
society, and thus elicit both his favourite drink, 
and how often it is taken. 

The proposer being placed in a .^ood light, the 
examiner will notice his general b^d, corpulence 
or otherwise. The fime and hands will especially 
occupy him. The fiice may indicate intemperance, 
sensual habits, or nervous excitability. It should 
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be neither pale nor flushed, free from blotches, and 
the nose not unduly red. The drunkard’s nose, 
protuberant, granulated, and rosy at the end, is 
often associated with a blear-eyed state of the 
eyelids. There are some forms of skin -affection 
which simulate it, but the practised eye will dis- 
criminate the chronic effects of alcohol which, by 
impairing the elasticity of the capillaries, has given 
nse to the nose here indicated. A flushed state of 
the malse may lead us to suspect phthisis ; while 
redness of the cheeks composed of permanently 
dilated blood-vessels, together with a velvety 
integument exuding sebaceous matters, always 
caused Bnnton to suspect kidney-disease 

The hand affords evidence of various kinds, and 
Its form, colour, and nails should always be re- 
garded We may thus detect gouty thickening , 
or, from the clubbed state of the fingers and incur- 
vated nails, be enabled to detect chronic phthisis, 
or old pleuritic or pericardial disease The tongue 
should be examined, not only as regards its being 
furred, fissured, moist, or dry, but also for ulcers or 
growths, which, if present, should always be exa- 
mined by pressure of the fingers The throat may 
also give evidence of present or old syphilitic ulcera- 
tion. The gums may present the blue line of lead- 
poisoning, or the dark -red line of phthisis The 
^ait, nervousness of manner, twitching of muscles, 
inability to walk straight, peculiarities of the eye- 
balls and facial muscles, or other symptoms, will 
betray some deep-seated affection of the nerve- 
centres, and the patellar reflex should be examined 
if any suspicions anse Tremblings or shakiness of 
handwnting may indicate alcoholism, or abuse of 
tea or of smoking 

The teeth may be deficient or canous, and their 
condition is often a good test of general health 
The notched teeth of syphilis should always be 
looked for Finally, the whole aspect of a man 
should be noted, as conve^ng that he is robust, 
hearty, and vigorous, well developed in muscle of 
chest and limbs, or puny and weak, with loose 
tissues and flabby muscles 

The chief duties of the medical examiner are to 
ascertain with precision — 

(i) The family history of proposer ; (2) his past 
history , (3) his present state of health ; and (4) his 
habits 

1 The family history is to include not only his 
parents, brothers and sisters, and grandparents, but 
the health and ages at death both of them and their 
descendants collateral to proposer — that is, of uncles, 
aunts, and first-cousins These facts need not all 
be recorded in the report paper supplied by the 
office, but their elucidation often enables the 
examiner to form an opinion as to the eligibility of 
a life where any taint, as consumption, gout, or 
cancer, exists in one generabon In case of deceased 
parents, brothers, and sisters, the exact causes of 
death should be given. If these are unknown it is 
important to state any facts concerning the sym- 
ptoms and duration of the fatal illness which may 
enable an approximately accurate conclusion to be 
drawn. 

2 The past history of a proposer will occupy us 
with much care. He is bound to tell us whether he 
has ever had any serious ailment ; but, as memory 
18 fallacious, the direct questions which are found 
in every form of medical report issued by the offices 
are to be put It will he convenient then to ask m 
detail whether he has had symptoms of diseases 
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afiecting the chest, head, and abdomen, or any 
disorder of a general kind, as fevers ; and young 
men should be asked plainly about syphihs. 

Inquiry should be made as to fmmer residence in 
an unhealthy climate, or at any special place on 
account of defective health ; also whether proposer 
has had any medical attendant, and, if so, for what. 

3 The present state of health is then to be ascer- 
tained, and a careful examination made of chest 
and abdomen We cannot insist too strongly on 
the necessity for uncovering the chest Without 
this, percussion cannot be practised, the expansion, 
the movements, and alterations in the walb, caused 
by congenital malformation or by former disease, 
as pleurisy and phthisis, must escape notice. The 
heart-sounds cannot be estimated through the dress ; 
and we have known many instances in which 
morbid conditions were overlooked because the 
proposer was so examined There are heart- 
murmurs and lung-sounds which can be simulated 
or disguised by a well-starched shirt For the 
examination of the abdomen the waistband should 
be unloosed, and palpation and percussion prac- 
tised, by which the existence of enbrgement of the 
liver or spleen, or of tumours, may be ascertamed : 
for this purpose the rechnmg posture should be 
adopted 

4 By the habits of the proposer we understand 
his general mode of living, and his opportunities 
for exercise, but above all his temperance or excess 
in the use of Stimulants The average Quantity of 
stimulants taken daily should be written down from 
the reply of proposer on the document which he has 
to sign The testimony of friends is always asked 
on this point, but the replies are generally fallacious, 
and often consist in a ‘Yes * or ‘ No ’ to the queries 
sent to them In proposals important as to amount, 
a written statement as to the friends’ estimate of 
the habits of a proposer should be obtained in the 
form of a letter, and not on a pnnted form 

5 Age — Different ages predispose to particular 
diseases Respiratory diseases prevail most from 
puberty to twenty-five, and this is the age when 
phthisis IS most fatal It has been reckoned that 
at forty half the danger from this disease is over, 
and three -fourths at fifty years of age ; and the rule 
seems a fair one An heredity to the development 
of phthisis at a somewhat advanced age — say after 
forty— may, however, exist, and prove an actual 
danger to life The liability to certain diseases, as 
gout, apoplexy, degeneration of organs and blood- 
vessels, and also urinary affections, increases after 
forty, and it is at and after middle life that the 
temptation to excess in diet and stimulants, with a 
diminished desire for exercise, leads the way to 
slow organic alterations Persons who attain to 
great age are generally spare, and have in almost 
all instances been frugal in their habits, and active 
in mind and body The decay of muscle and of 
organs is precipitated by want of use, and the due 
exercise of all faculues of mind or body is conduave 
to longevity It is good to compare the apparent 
with the actual age of a proposer. As a general 
rule, when he is really oloer than he looks, ms ex- 
pectation of life surpasses the average, and when he 
has aged beyond his years the risk u thereby so far 
increased. 

6 OcCHpat%om*^Thi^ life which is proCec^ from 
the vicissitudes of fortune by a fair provision for 
daily wants, which has occupation for both imnd 
and body, without undue strain or the necesiiQr for 
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huny, and which has daily exercise ia open air, 
combined with a moderate amount of sroentary 
work — is undoubtedly the best risk. The clergy 
are perhaps the best lives of all callings, and the 
statistics of the clerical offices bear out this state- 
ment. Teachers, heads of schools, lawyers, and 
physicians probably come next. The ‘business* 
class, which includes merchants, stockbrokers, 
bankers, manufacturers, directors of companies, 
&c., is fairly healthy, and stands among the first on 
the list, but the examiner will do well to remember 
the anxieties incident to all these callings. 

There are certain classes exposed to manifest 
dangers, for which special rates are demanded by 
all offices. Thus the publican is charged i/. per 
cent, extra for occupation, a sum which appears to 
be scarcely sufficient. 

7. Heredity. — Heredity plays an important part 
in the life-history of every individual, as there can 
be no doubt that physical, mental, and moral 
characteristics are often transmitted from ancestors. 
The whole constitution may not be so communi- 
cated ; and parents may be mere transmitters along 
a chain, their offspring representing an earlier ances- 
tor. The examiner will therefore inquire both 
about parents and grandparents. In tracing the 
effects of transmitted disease we should find how far 
others of the same generation, as brothers, sisters, 
and cousins, may have been affected by it. We 
have thus a gauge of the intensity of the transmis- 
sion. Longevity, which implies the 'pierfection of 
the whole animal system, is no doubt hereditary in 
some families. If both parents have been the sub- 
ject of the same disease, the heredity is intensified 
in the offspring. A disposition to zymotic diseases 
is marked in certain families. The tendency to in- 
sanity is intensified by successive inheritance ; that 
to syphilis is lost in the repetition of inheritance. 
Phtffisis and cancer become intensified by inherit- 
ance, and appear earlier in each generation. Double 
inheritance (both parents) induces an earlier and a 
more rapid form of disease. Heredity appears to 
influence the sexes equally. Forms of disease run 
in families : in some the consumptive taint is shown 
in acute tuberculosis, in others the most chronic 
form of fibroid phthisis prevails. The mothet^s 
transmitting influence seems greater than the 
taiher^Sf and it is common to all hereditary diseases 
for the mother to transmit to sons and the father to 
daughters. Family phthisis appears at an earlier 
age as we descend the genealogical tree ; thus, the 
grandfather may have it at sixty, his sons at forty, 
and his grandsons in early life. 

Cancer is hereditary in one -third to one -seventh 
of the cases. It is most prevalent between forty 
and sixty. Encephaloid cancer is met with earlier ; 
scirrhous cancer from forty to fifty ; epithelial 
cancer later. The risks of hereditary cancer there- 
fore increase with age after a certain point, while 
those from phthisis diminish. The rule must be to 
reject the issue of two cancerous parents. The 
heredity of rheumatism and gout is incontestable. 
Hereditary gout appears early, often at eighteen to 
twenty ; acquired gout appears about forty. If both 
parents, or even one, have bad several acute 
attacks of rheumatism, there is great likelihood of 
transmission to the child. Diabetes is allied to 
gout and rheumatism, and comes after the latter 
in frequency of heredity. Heart-disease claims the 
fame heredity os gout and rheumatism ; and while 
^ acute form in the parent is apt to be repre- 


sented in the child, it is not to be forgotten also 
that such parents commonly transmit a tendency 
to slow thickenings of the valves to their children, 
who may never suffer from the acute form. The 
many instances of valvular lesions met with in 
practice, where the individual has had no acute 
attacks, may often be thus accounted for. If one 
parent have had gout or rheumatism severely, the 
proposer being in perfect health, the heredity may 
be overlooked ; but if both parents have had these 
affections the life should be declined, or a large 
addition made to the premium. 

It has been found that asthma was hereditary in 
fourteen cases of thirty-five, and in seven it was 
paternal and direct. The most frequent period of 
development was in youth, and next in old age. 
If both parents were asthmatic, an addition should 
be made to the premium. Albuminuria may be 
regarded as only transmissible when the result of 
gout or alcoholism in the parent. 

Intemperance must be considered as hereditary in 
a high degree. It runs in families, who not only 
inherit the nervous constitution which drunken 
parents transmit, but that peculiar temperament 
which flies to stimulants as a resource on any emer- 
gency of life. The cravingiox a want which 
alcohol can alone supply, as it stops for a time the 
waste of nerve-power, is often derived from the 
excesses of drunken parents. 

Still further, the children of drunkards inherit 
various neuroses, such as hysteria, epilepsy, mania, 
ataxy, and different forms of paralysis ; and a child 
begotten during drunkenness early falls a victim to 
either phthisis, or some deep-seated disease of the 
nervous system. Intemperance is perhaps the 
most formidable enemy to the safe assurance of life, 
and even ranks before phthisis in its deadly effects 
on the system. Organic ailments are by it originated, 
and organic weakness crystallised into disease. 
The degenerations of age are anticipated and pre- 
cipitated by alcohol, and the dram-drinker is sure 
to have a shortened life. The man who carries his 
drink well and is ‘ never drunk * is in the greatest 
danger. Small doses of stimulants throughout the 
day, ended by a somewhat larger one at night, 
leave the system always charged with alcohol, and 
the excretory organs are continuously under its in- 
fluence. The most searching inquiry should there- 
fore be made as to the quantity taken each day, and 
the frequency of the dose. The medical examiner 
must be thrown on his own tact to discover from 
certain well-known indications whether the pro- 
poser is a drinker. Among these are the flushed 
fece and nose, the tremulous tongue or hand, the 
relaxed skin, the eye, and the manner over-rapid 
and nervous, or subdued and sullen. Of all classes 
of the intemperate the habitual dram-drinker is the 
worst. 

Diseases of the nervous system are eminently 
heritable, as epilepsy, general paralysis, and mania. 
Of 321 epileptics, one-third had epileptic parents. 
The children of such become diseased early, but it 
may be considered that after forty the liability is 
exhausted. 

Insanity is commonly hereditary ; about one in 
three or four has had a parent insane. Tiae issue 
of one insane parent might be accepted if the age 
be 35 or 40, and the proposer free from any nervous 
affection. 

PsasoNAL Examination.— T he medical ex- 
aminer should ascertain the condition of the chief 
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organs of the body, especially the heart and great 
vessels, the lungs, and the kidneys. 

Heart , — The size of the heart and the strength 
or weakness of its impulse should be ascertained. 
Intermisston of heart-beat and pulse, if unaccom- 
anied by other irregulanties of rhythm, may not 
e of grave importance. If it be only a loss of beat 
once in twenty or thirty, it may be regarded as 
harmless, or referable only to an alteration in the 
innervation of the heart. It may not be always 
present, may be indeed absent for days or weeks, 
or be suspended during a feverish attack, or present 
only during some trivial alteration of digestion. 
Irregularity of heart-action is of different import. 
The heart will repeat a number of rapid beats, 
then pause, and lose one or several successively. 
The sounds are confused in character and run into 
one another, the impulse is diminished, and the in- 
terval lost or irregular Feebleness is the pre- 
dominant character. A heaving and displaced 
heart-beat is a common result of hypertrophy The 
danger to life arises from the consecutive events of 
hypertrophy, dilatation of the heart’s chambers, and 
valvular incompetence. 

Mutmurs may be audible over any of the 
valvular regions of the heart, and accompany either 
the first or second sound or both. The characters 
of a murmur — its softness, flowing, harsh or rasping 
sound — are per se no indications of its value or 
pathological import a harsh or a loud murmur is 
often of a less serious nature than one more distant 
and less pronounced, as the power of the ventncle 
behind the obstruction is generally the cause of its 
loudness, and a moderate degree of hypertrophy 
is a compensating agent If there be obstruction 
at an orifice, all symptoms of heart-disorder may 
be held in abeyance for years if only there is power 
to drive the blood through the obstructed valve. 
Ephemeral murmurs often give rise to doubts as to 
the safety of assurance — such as occur in the left 
subclavian region, when firmly pressed by the ste- 
thoscope, or in certain positions of the person 
examined, or in that portion of heart which is 
covered by the lung. They may be heard on deep 
inspiration only, and are temporary in character. 
They are not to be regarded as prejudicial to life 
{see Heart, Functional Diseases oO The ancemtc 
murmur, soft, systolic, and blowing, is heard over 
the first part of the aorta or pulmonary artery It 
is occasionally heard over the mitral region It is 
p;enerally associated with curable conditions , but it 
IS not to be forgotten that fatty degeneration of the 
walls of the heart has been found in cases of pro- 
longed anaemia. The rule is to defer such cases' for 
a month or two. 

The lesions most important to consider are those 
of the aortic and mitral valves. 

Aoi tic murmurs mav be single or double. The 
single murmur is probably obstructive, the valve 
being thickened and warty, and the coats of the 
vessel diseased 

la aorttc regurgUation^ recognised by a diastolic 
murmur, the greatest d^ree of ventricular hyper- 
trophy occurs, and the heart attains an enormous 
size in compensatory efforts to maintain the sys- 
temic circulation against gravity, the open valves 
permitting the return of a Urge portion of the blood 
into the ventricle. The carotids are seen throbbing, 
and the radials present the well-known character 
caused by sudden recession of the blood-current 
called the water-hammer pulse. This form of 


disease is among the most fatal of heart-affectionsr 
and IS entirely uninsurable, the elements 
durability being wantii^. 

Mitral murmurs , — It is now a well-ascertained 
fact that persons in great number having a marked 
mitral murmur may live to advanced age without 
presenting any symptoms, and therefore without 
the effects of heart-disease recognised asinjunous to 
life ; and of this the best medical authorities have 
recorded numerous instances. The first downward 
step in the fatal event of mitral disease is when the 
cavities of the heart begin to yield to the pressure 
of the regurgitated blood, and dilatation follows 
{see Heart, Dilatation of) The senes of events 
is mechanical ; and it may be stated that, so long 
as the muscular integrity of the heart’s walls is 
maintained, the subject of the affection may en- 
joy fair health with ordinary precautions. The 
dangers to such a life would probably arise after 
middle life, at the period when degenerations of 
structure commonly commence The rule of as- 
surance-companies has till lately been to reject all 
such lives as present any form of mitral disease ; 
but if a case present itself with murmur only, with- 
out great enlargement of the heart ; if the ventricu- 
lar contraction be strong and the murmur well pro- 
nounced , and if, in addition, it can be shown that 
such condition must have prevailed for a long 
time— say, from the date of one attack of rheumatic 
fever years previously , if the proposer has his other 
organs healthy and does not exceed thirty-five years 
of age, then it is safe to accept such a life with a 
considerable addition to the premium (10 to 15 

ears), or by securing that all the premiums should 

e paid up m a short term of years — say, eight or 
ten 

The most dangerous heart-cases are those indi- 
cating failure of muscular power, and aortic cases 
are more perilous than mitral. The presence of 
albumen m the unne should always be looked for m 
connection with disease of the heart. See p 670 

Pulse — The frequency of the healthy pulse vanes 
with the constitution of the nervous system, and the 
posture, sitting or standing, of the individual. Its 
healthy beat might average 60 to 70 ; but a large 
range should be allowed for temperament and emo- 
tional causes, the very fact of its being examined 
giving rise to acceleration. The physician will 
therefore give time for its subsidence, or make a 
fresh examination on another day. A sustamed 
frequent pulse may indicate fever, phthisis, or 
exophthalmic goitre The fulness or mcompres- 
sibihty of a pulse, and a character of winness under 
the fingers, should be noticed The latter may 
indicate sclerotic changes in the vessels, when the 
condition of the temporal and other arteries should 
also be examined 

Chest —A careful examination of the lungs should 
be made by palpation, percussion, and aus^tatton, 
the dress being removed, and measurements taken 
by a tape at the level of the sixth rib. These vaty 
in different individuals, and from 33 to 38 inches 
has been given by different observers as the average 
m adult males. The difference between extreme 
mspiration and expiiation should not be less than 
two mches at the level of the nipple. It may be 
Uken that the maitlify of the chest is of more 
importance than its size. Attention should be paid 
to any undue flattening of the chest-walls, sudi as 
may have been caused by phthisis or old efi^ons. 

—According to the Registnur*Genend» 
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one death in every eight is due to this cause. If 
the physical si^s of phthisis are present the life 
cannot be considered insurable, except for very short 
periods, and even then on terms which would be 
rarely accepted by a proposer. However, as every 
condition of health has its insurance-price if we 
could appreciate its possible future with anything 
like accuracy, it is well to remember that phthisis 
is sometimes very chronic. Of these, fibroid 
I^thisis and a well-defined single cavity in one lung 
are illustrations ; but, if it were possible to accept 
them for the purpose of insurance, their chronicity 
should have been already shown by a long previous 
history, and the actual state of proposer should be 
without either fever or much wasting. 

Hamoptysis , — There is no question more fre- 
(juently before the medical examiner than the 
influence of blood-spitting on the value of life. 
We have met with the following varieties ; — 

(a) After a run or strain in athletics, as rowing 
or lifting weights, a mouthful of fluid blood has been 
brought up, a few clots some hours, or next day, 
after ; and then a total cessation of the symptom 
occurs, without any subsequent disorder of health. 

{b) The patient having had cold or cough for a 
week or two, a ‘ few streaks ^ of blood mixed with 
phlegm have been brought up, or a spoonful of 
red blood in the morning on waking, and the 
symptom has recurred after an interval of days or 
weeks. 

(f) Without acknowledged disorder of health, or 
cough, a robust or, it may be, a spare person may 
bring up a mouthful of fluid blood, dark, or it may 
be in clots, for a day or two, when it ceases, with- 
out any symptom of illness, but probably will re- 
turn, some weeks or months afterwards. 

(df) A copious blood-spitting, a cupful or pint, 
fluid at first, then clotted, possibly repeated in a 
day or two, with or without any maaifest disorder 
of health. 

Such are the most common descriptions of 
blood-spitting which are given us orally, or reach 
us as medical reports from examiners. As we are 
dealing with reports only, we do not mention the 
symptoms, such as bodily temperature, which should 
guide us if i^e had the opportunity of seeing the 
patient at the time. 

{a) is the usual story of haemoptysis from strain or 
injury, and may occur without any subsequent ill- 
health. It is common among the young and robust. 
Should an interval of months have elapsed since 
the occurrence, and the health remain good, and 
the absence of any physical signs of lung- or heart- 
disease be verified by examination, such lives may 
be accepted, with a small addition to the premium, 
especially if the applicant have passed thirty years 
of age. 

{b) is the characteristic of commencing phthisis, 
and grave disorders of general health, as well as 
physical signs of lung-disease, will soon become mani- 
fest. ^ The life is plainly not insurable* 

{c) is probably of cardiac origin, or due to haemo- 
philia. That from heart-lesion is met wiA in two 
very distinct forms. The more severe is commonly 
due to mitral disease, especially stenosis, and occurs 
late in the history of disorders dependent on that 
cause ; and evidence of venous congestion, and of 
dilated heart-chambers, will have generally been in 
existence long before a haemorrhage into the lung 
takes place. 

IS of not infrequent occurrence* A person 


commonly under thirty-five will have brought up 
blood from the mouth on various occasions, fiuid, 
but more commonly dark or clotted, and have but 
little disturbance of health. There is commonly no 
cough, nor any expectoration, and only slight 
dyspnoea may be complained of. The most careful 
examination will detect nothing wrong in the lungs, 
and the subjects have commonly large and well- 
made chests. There is no rise of temperature at or 
after the attack, and the nutrition of the body is 
perfect. The writer has examined very many such 
cases, and in all the only physical sign was a slight 
click with the systole at the apex or lower end of 
the sternum. He has watched many of them over 
a series of years, and found no more serious symptom 
than here stated. There is little doubt that they 
are chiefly due to mitral imperfection, and, as they 
may eventuate in serious disease, are not eligible 
for ordinary life-assurance. It might, however, be 
possible to accept some of them for very short 
periods at an advanced premium. See Hemo- 
ptysis, p. 620. 

Emphysema. —Proposers often present the physi- 
cal signs of emphysema, especially at the bases of 
the lungs. The proposer may or may not be the 
subject of fits of asthma, but the breath is always 
short on exertion. The co-existence of bronchitis 
shown by rdles of the dry, sonorous, or mucous 
character, most marked with expiration, is often 
found, and eventually few advanced cases remain 
unassociated with heart-failure. Cases of this kind, 
excepting those which present heart-symptoms, may 
be accepted with an addition to the premium, the 
amount of which will vary with the mildness or 
severity and the rarity or frequency of the attacks, 
and the degree of loss of elasticity in the lungs. 
The liabilities increase with age, and the premiums 
should be paid up before the proposer is much 
beyond middle life. A short occasional attack of 
asthma, without the characteristic physical signs, 
may not materially .vitiate a life. 

A liability to bronchial cUtacks manifests a delicacy 
of the air-passages, and is often observed inj^rsons 
of a phthisical, gouty, or syphilitic family. Chronic 
bronchitis in the elderly is commonly found in 
emphysematous cases, and the gradual supervention 
of changes in the air-vesicles and chambers of the 
heart renders such lives precarious. They are, how- 
ever, occasionally accepted for a short term, and 
with a considerable addition to the premium. 

Pleural effusions^ if existing, would prevent the 
acceptance of a life, but neither a contracted side 
from absorption of a former effusion, nor the marks 
of paracentesis for the evacuation of the fiuid, if the 
recovery has been complete, and the lung has de- 
scended to nearly its former level, should forbid ac- 
ceptance if the general health be good. It must be 
remembered, however, that many cases of pleural 
effusions are of tubercular origin. 

Digestive tract . — The tongue and fauces should in 
all cases be inspected. The salivary glands should 
be free from hardness or enlargements. The fauces 
should be examined for marks of former ulcerations. 
The nostrils should be free from obstruction, and 
the voice not nasaL The stomach should be exa- 
mined by palpation and percussion, as stricture of 
the pvloros, or dilatation, may be present, and if 
found would jusd^ rejection of the life. The livef 
should not come below the ribs, and a breadth ot 
about four inches represents the normal dulness 
from the lower ribs upwards. Inequalities on 
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the surface of the liver may mean cancer or cirrhosis 
or hydatids, and their presence would justify exclu- 
sion. Mesenteric tumours, fibroid, scrofulous, or 
malignant, are not admissible. Hardness in the 
right iliac fossa, especially with a history of former 
a^endiciitSy is also inadmissible A history of re- 
cent attacks of appendicitis justifies the addition of 
an increased premium and in some cases the re- 
jection of the life, unless the appendix has in 
the meanwhile been removed Any of the following 
affections, if known to have existed, should be re- 
garded with suspicion • Hdematemesis, gastralgia 
With vomiting, hepatic colic, hydatid cysts, obstruc- 
tion of the b^owels, typhlitis or perityphlitis, and 
ascites. There are cases of hmnatemesis^ generally 
in the female, or the result of strain or direct injury, 
which might be accepted, but only after years of 
perfect health have elapsed Jaundice of former 
occurrence, if the attacks have been slight, would 
not forbid acceptance Biliary cohc^ if the attacks 
have been severe or recent, would prohibit accept- 
ance ; but a former attack, with subsequent years of 
good health, need not imply rejection 

Dysentery which may have occurred in a hot 
climate, from which the proposer has been absent 
for some years, with good present health, need not 
disqualify, but a considerable extra premium will be 
required if the proposer returns to a hot climate 

All disorders of the rectum^ except haemorrhoids 
of a simple kind, are serious Cancer, abscess, or 
the syphilomata, may be suspected if symptoms of 
pain or obstruction can be elicited. Hemorrhoids 
need not disqualify unless they be of a severe form, 
or have recurred after operation, or presently call 
for surgical interference 

Genito - urinary organs — Disorders of these 
organs are among the most important which affect 
the value of lives They are often very msidious, 
as persons in a state of disease may present the 
appearance of perfect health It is notorious that 
a man may have glycosuria or albuminuria, and 
neither know it himself nor exhibit in his appear- 
ance any evidence of the disorder It is therefore 
imperatively necessary that the unne should be 
tested chemically in every case This rule was 
formerly not adhered to, and many offices suffered 
in consequence , but it has now become a general 
practice, which has in some instances to be supple- 
mented by a microscopical exammation. 

Hematuria of recent occurrence and stone m 
the bladder would forbid acceptance Dysurta 
from stricture or enlarged prostate is an unfavourable 
condition, but there are mild cases of stricture 
which may be accepted with an addition. 

Syphilis , — Syphilis affects the duration of life 
considerably, and is to be regarded not only from 
the length of time which has elapsed since the last 
attack and its cure, but from the nature and degree 
of the symptoms. The late Berkeley Hill believed 
that the curable cases get well in two years ; the 
incurable may last for an indefinite time. For two 
y^rs a person may expect a return of the eruption. 
Tertiary affections generally ^pear about five yeara 
after the primary affection. The rules for assurance 
may be thus stated : During the actual existence of 
any syj^ilitic disorder the proposal should be 
postponed. A man who has wd syphilis in only 
the ordinary cutaneous and superficial form, and 
has been properly treated for it, may be accepted 
after a year has elapsed without symptoms. If he 
have had syphilis in the tertiary forms, he should 


only be accepted if two years have elapsed since the 
latest symptom, and then with a small addition to 
the premium. Those who have had visceral sj^hilis 
affecting the brain, cord, liver, lungs, kidneys, &c., 
should be rejected 

Albuminuria is found in several chronic affec- 
tions of the kidney, and in acute nephritis It is 
also present in several acute inflammatory affec- 
tions, with which we are not now concerned Its 
presence should always be looked for. It is usually 
more copious after food and exercise, and its 
appearance in the urine is often intermittent, being 
absent at times for hours or even dajrs. Acute 
albuminuria from exposure to cold and wet, and 
that which follows scarlatina, may disappear vnth- 
out leaving any organic change in the kwney, but 
in certain cases it recurs If, however, some years 
have elaped since its occurrence, and the proposer 
have enjoyed perfect health, the case may be ac- 
cepted In chronic cases, it is most commonly the 
result of some form of Bnght’s disease There is, 
however, no doubt that albuminuria occurs in many 
persons without any other sjrmptoms of disordered 
health, and may so contmue for years Conceming 
the importance of this there is much difference of 
opinion (see Albuminuria). We should advise 
the following rules for practice — 

Albuminuria^ formerly existing as a result of 
acute nephritis or scarlatina, with a return to 
ordinary diet and an interval of perfect health for 
years, need not disqualify a proposer Cases of 
albuminuria existing, and known to have existed for 
years, in persons of otherwise perfect health and 
good family history, may be assured for a short 
period~say, of five years — with an addition to the 
premium, and may come up for examination again 
at the end of that period. Cases of albuminuria 
with any of the sj^ptoms of chronu Bright's 
disease^ with any cardiac, gouty, or rheumatic com- 
plication, or any suspicion of mtemperate habits, 
should be declined. For the tests for albumen, see 
Albuminuria Casts in the unne confirm the 
diagnosis of organic disease of the kidneys 

Glycosuria , — Sugar may be present m the urine 
apart from diabetes mellitus, of which all the sym- 
ptoms may be wanting Glycosuna is often a tem- 
porary condition, and may disappear Ieavin|j no ill 
effects ; but it is always to be regarded with sus- 
picion, and Its presence alone should forbid the 
acceptance of a life It is common in obese persons, 
^oss feeders, and in the ^outy habit , and its sub- 
jects may have no suspicion of its existence, and 
feel in perfect health The urme should therefore 
be always examined for sugar Diabetes mellitus 
is a permanent condition, and the mortahty from 
It increases with a^ up to sixty or seventy years. 
Males are twice as liable as females. It is difficult 
to estimate its duration, as dietetic measures can 
much retard its progress ; but the prognosis, on 
the whole, is bad, as the liability to cerebral 
affections, to phthisis, carbuncle, and other fotiU 
complications is vtry great Its subjects, therefioi^, 
must be excluded from life-assurance. GlyooBuria 
will forbid the acceptance of a proposer while it 
exists ; but if there be no gout, ana if all traces 
of sup^ have disappeared for years, a calculated 
addiuon might be made to the prendum (iw 
Glycokonic Acid). In glycosuria the quantity 
of urea is generally increM^ A higH 
mvity, even above 1030, is no evidence of sugar in 
Uie imne, unless a chemical esauninadon hav< 
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proved its existence. For the tests for dextrose, or 
gr^-sugar, sm Diabetes Mbllitus.^ 

The excess of pho^hates in the urine is gene- 
rally temporary, and often due to anxiety and 
waste of nerve-power. It is rec<^nised by a cloudi- 
ness on boiling, which is entirely cleared by the 
addition of a drop or two of nitric or acetic acid. 
It forms no obstade to the acceptance of a life. 

The presence of alkaptonuria implies no addi- 
tional risk. See Alkaptonuria. 

Disease of the testicle^ tubercular or malignant, 
disqualifies for assurance. Hydrocele and varicocele 
may per se be regarded as harmless. 

Female or^ns, — Metritis, pelvic inflammation, 
and ovarian disease, are doubtful cases for acceptance. 
Women who have had repeated abortions, puer- 
peral haemorrhages, eclampsia, or a necessity for 
obstetrical operations, are not eligible unless the 
menopause has been favourably passed. During a 
first pregnancy^ it is well to defer assurance till 
after a safe confinement. Lactation is no bar to 
acceptance. The average duration of life in women 
is longer than in men, and by latest returns is 
shown to be increasingly so. 

Nervous system, — Diseases of this system, as 
cerebral softening, locomotor ataxy, hemiplegia, 
paraplegia, and aphasia, disqualify a proposer. Local 
paralysis of the motor muscles of the eyeball, and 
ptosis, unless congenital, would lead to suspicion 
of brain-disease, and would not be acceptable. 
Paralysis of the facial nerve (Bell’s), when purely 
local, and tree from complications with disease of 
the ear and disorder of the fifth or other nerve, 
need not distjualify. Paralysis from lead-poisoning 
is always senous, and the liability to diabetes and 
deep disorders of the nervous system should not be 
foi^otten. A recognition of the blue line on the 
gums would lead us to decline the life. Neuralgias 
of branches of the fifth nerve may not disqualify 
unless they be associated with cerebral symptoms, 
or be the result of syphilis 'or exostosis. Vertigo 
of a severe kind, associated with symptoms of 
Meniire^s disease, would disqualify ; and even its 
more transient forms, if often repeated or associated 
with gout, may be a bar to acceptance. Trembling 
of the hands may arise from organic disease or 
from the abuse of tea, tobacco, or alcohol. If from 
the latter cause, we may expect the tongue to be 
also tremulous. Although it may be temporary, its 
presence should cause grave suspicion as to habits. 

The more severe forms of epilepsy must forbid 
acceptance, unless ten or fifteen years have elapsed 
since the last attack, with an interval of perfect 
health, and even then an addition should be made 
to the premium. There is a mild form appearing 
in early life, which can generally be traced to such 
causes as overwork or too close application to study, 
and where the heredity is absrat ; if years have 
elapsed without its recurrence, and the proposer 
has passed thirty and has engaged in the active work 
of life without symptoms of nervous disorder, and 
is strictly temperate, the life may be accepted with 
an addition of five to seven years. 

Height and weight, — The relative proportion of 
height and weight is important in estimating the 
probabilities of future disease in a proposer. In 
estimating over-&tnps, if the chest and shoulders 
be large and the alxlomen moderate in size, the 
condition is less important than if the abdomen 
were large and pendulous. In stout persons, diere- 
fore, the circumference of chest, abdomen, and 


limbs should be given, and flabbiness or firmness 
of tissue is to be considered, while habits as regards 
exercise, food, and stimulants should be carefully 
inquired after. The dangers of obesity are weak- 
ness of the heart or ultimate fatty degeneration of that 
organ. In a large proportion of these cases, fatty 
degeneration has affected the liver, and athero- 
matous alterations take place in the coats of the 
arteries, which lead to their ultimate rupture and 
consequent haemorrhages. Obese persons are also 
worse subjects for fevers and accidents than are the 
spare and muscular, their power of recovery being 
lowered from feebleness of circulation. For these 
reasons the very obese are scarcely subjects for life 
assurance, although occasionally, if their habits be 
moderate, they may be accepted with an addition. 
On the other hand, the existence of excessive lean- 
ness, which may be the result of phthisis, diabetes, 
or various other wasting disorders, demands a careful 
examination. Most companies have tables of rela- 
tive heights and weights, but a wide margin must 
be left for individual variations. One is appended 
which the writer has found sufficiently accurate ; — 


Height in 
inches. 

Weight. 

1 

Height in 
inches. 

Weight. 


St. lbs. 


St. lbs 

63-0 

8 13 1 

70*0 

12 

4 

63-5 

9 

2 

70‘S 

12 

8 

64*0 

9 

5 

71 ‘O 

12 II 

64-5 

9 

8 

7IS 

13 

I 

65*0 

9 II 

72 'O 

13 

5 

65 *5 

10 

I 

72 'S 

13 

9 

66*0 

10 

4 

730 

13 13 

66*5 

10 

7 

73 5 

14 

3 

67 0 

10 10 

74 '0 

14 

7 

67*5 

10 14 

745 

14 II 

68*0 

II 

3 

750 

^5 

I 

68'5 

11 

7 

75’5 

15 

5 

69 0 

695 

11 10 

12 0 

76 0 

15 

9 


Claims. — On the death of an assured life a 
claim is sent in to the office by the legal owners of 
the policy. This is accompanied by a certificate 
from the registrar of the district in wliich death 
occurred, and in some cases from the medical 
attendant. The practitioner who has to certify the 
cause of death cannot be too definite in his state- 
ment, nor too careful to avoid the use of terms 
which express only the symptoms and not the 
disease which proved fatal. Thus dropsy is common 
to diseases of the heart, liver, kidney, and other 
organs, and should not be employed ; and for the 
same reason hcemorrhage and diarrhaa, which are 
common to many affections, should not be used. 
Gastritis, when certified as a cause of death, should 
always excite suspicion. The writer has known it 
used to conceal irritant poisoning and intemperance. 
A sudden attack of persistent vomiting with diarrhoea, 
leading within a week or two to a fatal issue, should 
not be received without careful inquiries as to the 
assumed cause of death. Syncepe, which may re- 
present the final stage of many diseases, should not 
be used. Childbirth is often used to cover other 
affections, such as phthisis, and should be limited to 
incidents proving fatal at or soon a&er a confine- 
ment. 

We have also occasionally to consider whether 
the death of a proposer has been due to diseases 
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which must have existed at the time when the life 
was accepted, and therefore whether the statements 
made in the proposal as to the previous state of 
health and haoits of a proposer were stnctly true. 
If not true, the claim could not be maintained 
There is here scope for all the acumen of the 
medical adviser of an Insurance Office 

It is believed that the practising physician will 
find in this article sufficient data to guide him in 
the selection or rejection of most lives offered for 
assurance. It is not possible to lay down speafic 
rules for the amount of additions to the premium 
which It will occasionally become the duty of the 
medical examiner to advise He may either rate a 
life at so many years older, or adopt some of the 
other methods by which the company may be secured 
against loss — as paying up all premiums within a 
given number of years, or deducting a portion of 
the sum to be paid by the company if death occur 
within a certain time, or making the sum payable 
at a certain age (endowment) Although on all 
these questions of finance the medical adviser can 
only recommend, his opinion will be highly useful 
to the company, with whom the ultimate decision 
will rest James E Pollock 

LIGHT, Therapeutic Effects of — See Skin, 
Tuberculosis of 

LIGHTNING, Effects of — Synon Fr Les 

Effets de la Foudre ; Ger Bhtzschlag. 

The effects produced by lightning differ only in 
degree from those produced by the discharge of static 
electncity, generated in the laboratory. With a 
Leyden jar of sufficient size a small animal may be 
killed, and in larger animals the effects of shock 
and local injury may be produced By lightning a 
person may be killed outnght, and a postmortem 
examination may reveal no lesion whatever The 
mode of death in these cases seems to be by the 
shock to the brain and nervous system generally 
Effects not distinguishable from ordinary concussion 
of the brain may be observed, and the person 
struck may remain insensible, with slow respiration, 
scarcely perceptible pulse, and dilated pupils, for 
penods varying from a few minutes to more than an 
hour This may be followed by complete recovery , 
or there may remain paralysis of the hmbs, usually 
the lower, or occasionally derangements of the 
special senses — blindness, a metallic taste in the 
mouth, noises in the ears, and an odour in the nose 
The brain may be more or less permanently affected, 
and delirium, mania, and loss of memory may occur 
as results of the lightning-stroke. 

Various objective phenomena have also been ob- 
served. The electncity on its way through the 
body may produce a number of mechanical effects. 
Wounds like those produced by a blunt stabbing 
instrument may mark the points of entry and of 
exit ; bones have even been broken, the membrana 
tympani has been ruptured, and internal viscera 
have suffered in a similar way. Patches of eivthema, 
urticaria, superficial ccchymoses, and scorchings of 
the surface having a curious tree-hke and branched 
arrangement, have all been described ; and this 
last phenomenon has apparently given nse to the 
assertion that delineations of trees standing in the 
neighbourhood of the accident have been traced 
photographically on the body of the victim. 
Lightning IS apt to be attracted by any metal worn 
about the body. Watch-chains are frequently broken 


and fused, and by the intense heating of these me- 
tallic conductors the clothing has been set on fire. 
Watches have been broken and partially fused, and 
have forcibly burst through the pockets in which 
they were contained Steel articles, such as pocket- 
knives, have been rendered magnetic. The cloth- 
ing IS sometimes burnt and torn to a great extent, 
and strong boots have been found burst open, or 
thrown off the feet to a distance, or nails in the 
soles have been driven out of them 

The remote effects of lightmng are due to the 
mechanical injuries produced by it. Permanent 
paralyses may result from injury to the nerves ; and 
inflammatory action may be set up by the injury 
inflicted on internal or external parts. One case 
is recorded in which the whole of the hair on the 
head and body, as well as the nails of both hands, 
came off after a lightning-stroke. It has been 
asserted that rigor mortis does not occur in persons 
killed by lightning, and that the blood remams fluid 
for a very long time after death, but neither of these 
facts has been substantiated 

Treatment —The treatment of those who have 
been struck by lightning consists in first rousing and 
keeping up the respiration and circulation. The 
cola douche is often of great value , and this, com- 
bined with friction of the limbs, warmth to the 
extremities, and the administration of stimulants, 
either by the mouth or in the form of enemata, 
would seem to be the measure best calculated to 
restore the suspended animation Secondly, special 
injuries must be subsequently treated according to 
their nature See Resuscitation 

G V Poore 

LIPIK (LIPPIK), In Slavonia.— Thermal muri- 
ated saline waters, with iodine. See Mineral 
Waters 

LIPOMA (Afiroy, fat) —A fetty tumour See 
Tumours 

LI PPITU DO.— Marginal blephantis See Eye, 
AND ITS Appendages 

LIPPSPRINGE and INSELBAD, In Ger- 
many — Earthy waters. See Mineral Waters 

LISBON, West Coast of Portugal —Warm, 
moist climate, with very vanable temperature 
Mean temperature in winter, 54° F Prevaihng 
winds, N E -S E in spnng See Climate, Treat- 
ment of Disease by 

LISDOONVARNA, In Ireland — Sulphur- 
waters See Mineral Waters 

LITH^MIA (Al^oy, a stone ; and oDao, the 
blood) —See Uric Acid Diathesis 

LITHONTRIPTICS [xWos, a stone ; and rplfite, 
I wear away) —S ynon Fr Litkontrxpttq%us\Qf£t* 
Steinauflosende Mittel 

Definition — Lithontriptics are therapeutical 
measures used for the purp<^ of dissolving calcuh 
in the urinary tract 

Enumeration. — The chief hthontriptics are • 
Water, Potassium, Lithium, Borax, Phosphate of 
Sodium, Soap, Lame-water, Nitnc Aad, Phos- 

? honc Acid, Hydrochloric Acid, Sulphuric Aad, 
iperazine, and Mineral Waters, such as those of 
Contrex^ville and Wildungen. 

Action. — Lithontnptics dissolve stones in 
various ways. Some of them possess a simple sol- 
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vent action, as in the case of water. Others unite 
with the calculi so as to form a more soluble com- 
pound, as in the case of the union of potassium or 
lithium with the uric acid of a calculus, producing 
urate of potassium or lithium, which is more soluble 
than uric acid itself. In the case of phosphatic 
calculi, diluted nitric acid combines vdth the bases 
of which they are composed, to form a more soluble 
compound. 

Uses. — Lithontriptics maybe employed for the 
purpose of dissolving calculi either in the kidney or 
in the bladder. They may either be taken inter- 
nally, so as to act upon the calculi through the 
medium of the urine ; or be injected directly into 
the bladder. This latter treatment can only be 
adopted in the case of a vesical calculus, and is 
inapplicable in the case of a renal calculus. The 
most useful of all lithontriptics is water, especially 
distilled water. When this is taken in lai^e 
quantities, the urine becomes very dilute, and small 
calculi may be partially dissolved, so as to be re- 
duced in size and ejected through the natural pas- 
sages. If the calculus is composed of uric acid, 
salts of potassium or lithium are the best remedies 
for internal administration, the urates of these bases 
being more soluble than the urate of sodium. 
Piperazine is a solvent of uric acid, twelve times as 
powerful as lithium carbonate. It has been used as 
a lithontriptic both internally and as a local injec- 
tion into the bladder. In the case of phosphatic 
calculi, acid remedies are employed instead of 
alkaline; but it is exceedingly difficult to render the 
urine acid by means of acids given by the mouth, 
unless they are administered in quantities likely to 
derange the digestion. In place of mineral acids, 
benzoic acid and benzOate of ammonium have been 
employed, as benzoic acid pa^es out of the body in 
the form of hippuric acid, giving an acid reaction to 
the urine. On account of this difficulty, acids have 
been directly injected into the bladder, in order to 
act directly upon the stone; for which purpose 
nitric acid, largely diluted, is the one which has 
been most generally employed. This procedure, 
however, is now rarely had recourse to, as it is much 
easier to crush the stone by mechanical means. 
The two most important springs for the treatment 
of renal or vesical calculi are Contrex^ville and 
Wildungen. The waters of both of these places 
contain carbonate of iron, which appears to aid 
their action. T. Lauder Brunton. 

LITHOP^DION.— Concretions. 

LITHURIA (Af6o5, a stone ; and oSpoK, the urine). 
A condition in which a deposit of uric acid or 
urates takes place in the urine. Sg£ Liver, Func- 
tional Diseases of; Uric-Acid Diathesis and 
Uric-Acid Calculus ; and Urine, Morbid Con- 
ditions of. 

LITTLE’S DISEASE. — See Cerebral Di- 
plegia. 

LIVER, Diseades of.— The diseases of the 
liver will be considered in the following order : 

Abscess, p. 882. 

Acute Yellow Atrophy, p. 885, 

Amyloid Disease, p. 880. 

Chronic Atrophy, p. 887. 

Cirrhosis, p. 887, 

CysU, p. 890. 


LIVER, DISEASES OF 

Enlar^ments, p. 891. 

Fatty Disease, p. 891. 

Functional Disorders, p. S92. 

Gangrene, p, 893. 

Hydatid Disease, p. 893. 

Hypersemia, Passive (Nutmeg), p. 895. 

Inflammation and Activfc Hypenemia, p. 8 q6. 

Malformations, p. 898. 

Malpositions, p. 899. 

Morbid Growths, p. 899. 

Syphilitic Disease, p. 901. 

Tuberculosis, p. 903. 

The following articles will be found in their 
alphabetical position in other parts of the Dic- 
tionary : Actinomycosis; Bile, Disorders of; 
Biliary Fistula; Bilious; Cholagogues; 
Cholesterin ; Concretions ; Gall-Bladder 
and Bile-Ducts, Diseases of ; Gall-Stones ; 
Haemorrhage (including HaEMAtemesis) ; Pain 
in Visceral Disease; Physical Examina- 
tion ; Portal Obstruction ; Portal Throm- 
bosis. 

LIVER, Abscess of. — Synon. : Hepatic 
Abscess ; Fr. Adch du Foie ; Ger. Leberabscess. 

Abscesses of the liver are divisible into two 
classes: (i) tropical abscess; (2) other forms of 
pyogenic infection, including those resulting from 
pysemic conditions, especially such as arise from 
typhlitis and surgical operations or affections about 
the rectum ; suppurating hydatid cysts and other 
parasites; traumatism, especially blows on the liver ; 
gall-stones; and pylephlebitis. Tropical abscess 
will be alone considered in this article. Suppura- 
tion complicating other conditions is considered 
elsewhere. See pp. 565, &c. 

T r»oplcal Abscess of the Liver. — iETio- 
LOGY. — The association of abscess of the liver 
with dysentery has long been recognised, and the 
more the subject is investigated the more constant 
is this association found to be. So much is this the 
case that some recent writers incline to regard the 
terms * tropical abscess ’ and * dysenteric abscess ^ 
of the liver as synonymous. It may safely be 
asserted that in 75 per cent, of cases of hepatic 
abscess a history of some degree of dysentery— not 
necessarily of a very urgent character— can be 
elicited. It must be recognised, however, that in 
this association the order of events is not always the 
same: usually the dysentery is antecedent to the 
hepatitis ; sometimes the diseases appear to be co- 
incident ; more rarely the hepatitis appears to 
precede the dysentery ; and in not a few cases the 
clinical manifestations of the two conditions alter- 
nate. The advocates of the setiological identity of 
these diseases suggest that in a proportion of cases in 
which dysentery is not a feature either before, 
during, or after the occurrence of abscess, the 
pathological drama has not been played out. They 
ar^e that, just as dysentery may exist without hepa- 
titis, hepatitis may exist without dysentery. What- 
ever may be the exact relationship between these 
diseases—* relationship succinctly expressed by the 
term ‘hepatic dysentery ’—it is certainly a very 
intimate one, and one which should always be 
borne in mind in the diagnosis of hepatic abscess, 
as well as in the prognosis of dyuntery; and it 
should also be borne in mind that the abscess may 
not develop till months after the dysentery has been 
recovered from, and the patient perhaps has left the 
endemic area. 
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The most potent circumstance in predisposing 
to hepatic abscess is residence in a not climate, 
especially if the heat is combined with humidity 
and, possibly, malaria There are exceptions, but, 
speaking generally, liability to this form of access 
increases fart passu with these conditions. Intem- 
rance in eating and drinking; lazy, luxurious 
bits ; bad food , hardship and exposure, such as 
are incidental to a soldier’s life in time of war ; hot, 
close, and overcrowded barracks ; and insanitary 
conditions in general have a marked though predis- 
posing influence. Men are more subject to it than 
women, adults than youths ; children seem to enjoy 
an almost absolute immunity Race has undoubtedly 
some influence, but how it acts— whether in con- 
sequence of peculiarities of habit, acclimatisation, 
or specific racial idiosyncrasies — has not been ade- 
quately determined It is certain that hver-abscess 
IS much more common in Europeans residing in hot 
climates than in the ordinary natives, but natives 
who adopt the habits of Europeans as regards alcohol 
and rich living are said to approach the European in 
liability to tMe disease 

Among the circumstances which determine the 
formation of abscess in persons predisposed are, 
above all, chills of the surface such as arise from 
rapid alternations of heat and cold, from sitting in 
draughts in wet clothes, from bathing in cold water, 
or sleeping without adequate clothing A blow on 
the liver, a bout of drinking, or a surfeit, is often 
the starting-point of the disease 

Anatomical Characters and Pathology 
Tropical abscess of the liver may be single or mul- 
tiple, and It may vary in size from a minute col- 
lection of pus to an enormous sac containing many 
pints of fluid, and occupjnng a large extent of the 
liver When a section of a liver in a state of in- 
cipient suppuration is made, one or more circular 
patches, greyish -yellow or otherwise altered in 
colour, and surrounded by an area of congestion, 
tre revealed Abscess is formed by the breaking 
down of one of these patches, liquefaction com- 
mencing in the centre Frequently two or more 
neighbounng patches coalesce When the abscess 
has attained any size its walls are found to be very 
irregular, their inner surface being coated usually 
with a yellowish tenacious purulent material lying 
on a thin zone of more or less infiltrated Uver-tissue 
—the abscess-sac— which in its turn is surrounded 
by a hypertemic zone , beyond this the liver-tissue 
may be fairly healthy Around and, so to speak, 
in the walls of the principal focus of suppuration a 
number of minute abscesses may form, and it is by 
the bursting of these into the main cavity, and the 
necrosis of pieces of intervening tissue, as well as 
by the slower process of purulent and molecular 
disintegration of its walls, that the cavity enlarges. 
The contents vary considerably . usually they are 
of a chocolate-brown colour, and have a thick 
gummy consistence tending to become gelatinous on 
cooling The odour too is peculiar Not infre- 
quently lumps of necrosed liver-tissue or clots of 
blood are found floating in the fluid, which may 
also be • streaked with blood, bile, or a yellow 
mucoid-looking pus of a paler colour. Occasionally 
the pus IS more fluid, and may have the appearance 
of ordinary pus; rarely it is thin, watery, or 
grumous. It fret^uently contains a variety of micro- 
organisms, including the colon-bacillus, but in not 
a mw instances the ^ctena of pus are absent. It 
is further characterised in a certain proportion of 


cases by the presence of a protozoal m^msm — the 
Amoeba colt See DYSENTERY, p 426 

When the abscess is single its most usual situa- 
tion IS towards the back part of the nght lobe, but 
It may occupy the left lobe or any other part of the 
gland. When abscesses are numerous, they are 
scattered throughout the liver, especially near the 
peritoneal surfaces 

Death may occur before the abscess ruptures; 
rarely it becomes encysted or absorbed ; usually it 
makes its way to the surface of the oi^n and, after 
adhesions have been formed between opposing 
serous surfaces, opens on the surface of the body or 
into some of the neighbounng viscera The most 
usual direction in which rupture occurs is into the 
right lung, next in frequency the intestinal tract, less 
frequently the surface of the body, and rarely into 
the pleural or peritoneal cavities or into the peri- 
cardium, gall-bladder, inferior vena cava, or pelvis 
of the right kidney Rupture into the pencaramm 
or infenor vena cava is necessarily and speedily 
fatal, but recovery has followed surgical interference 
after the rupture of a hepatic abscess into the pen- 
toneum Recovery may sometimes speedily ensue 
after rupture of the abscess, especially if it opens 
into the lung or intestinal canal ; but in this event, 
in the majority of instances, the necrotic process is 
not arrested, and the patient sinks after j^rhaps a 
long illness Recovery after surgical operation, 
even in the case of very large abscess, is often re- 
markably rapid, a great cavity of many ounces 
capacity healing up perhaps in a week or two 

Of the intimate pathology of hepatic abscess httle, 
if anything, is known By the discovery of the 
Amceba colt in connection with this disease and 
dysentery, the question seems to have entered on a 
promising field {see pp 426, 428) It has been 
shown that the amoeba occurs not only in the 
hepatic discharges, but also in the tissues surround- 
ing hepatic abscess That it is not invariably 
pathogenic is proved by its being sometimes present 
in the normal feces of apparently healthy indi- 
viduals 

With reference to the association of dysentery 
and hepatic abscess, it ought to be mentioned that 
in some epidemics of dysentery abscess is of more 
frequent occurrence than in others; and this has 
been remarked, not only in epidemics in the tropics, 
but in epidemics occurring in Europe In many 
of the latter hepatic abscess is almost unknown, 
but in others it is not so rare, as in the Dublin 
epidemic of 1818 Manifestly there is a specific 
element common to certain types of djwnteiy and 
hepatic abscess , but what this is, and how it 
operates, has not been determined At one time 
It was held that the abscess was caused by the ab- 
sorption of pus by the portal vem from the dysen- 
teric ulcers, and from suppurating phlebitis whicb 
was supposed to be present m the intestinal 
radicles of that vessel But no such phlebitis was 
demonstrated ; and, moreover, it has been oxi- 
tended that as in certain instances the hepadtis 
may precede the dysentery, it therefore ccadd 
not be caused by the latter. Further, 
hepatic abscess is by no means a frequent sequela' 
of gastric ulcer, of typhoid fever, or of taberddiR 
or malignant ulceration of the intestine < tho 
ulceration of the bowel in dysentery cannot /ar it 
be regarded as the cause of tropical absem of 
liver. 

Symptoms.— S ometimes these are fidrly acute, 

3i.a 
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but in the great majority of cases they are of an 
extremely subdued and insidious character, so that 
sometimes the first intimation of the presence of 
abscess in the liver is its rupture into the lungs 
or intestine, and a discharge of the peculiar choco- 
late-coloured pus. Very often the symptonfs 
amount to little more than feelings of ill-health, 
vague uneasiness about the r^on of the liver, and 
a state of low irregular feverishness. Temperature 
in the morning may be but slightly, if at all, above 
the normal, rising during the day to I 0 I° or 102° ; 
or there may be spells of complete apyrexia or, 
occasionally, of high fever. Profuse sweating, 
particularly during sleep, is generally very marked. 
Slight feelings of chilliness occur from time to time, 
ana in a few cases sharp rigors are met with ; but 
too much importance must not be attached to their 
absence. The complexion may be muddy, and the 
sclerotics slightly yellow; the urine, though often 
loaded and dark, is seldom icteric ; marked jaundice 
is rare. The temper is generally very irritable, and 
the spirits depressed. The tongue is sometimes 
coated; at other times it is clean. Appetite is 
usually poor; but occasionally it is fairly good. 
Vomiting may occur, especially if the left lobe of 
the liver is involved. The bowels may be confined ; 
generally they are loose or irregular, often dysen- 
teric. A short dry cough and some dyspnoea are 
not uncommon. The decubitus is usually dorsal or 
on the right side. In some cases pain of a cutting 
character in the region of the liver is a distressing 
symptom, and is regarded as evidence of perihepa- 
titis, and the formation of adhesions between the 
peritoneal surfaces. In other cases the pain is of a 
very subdued type — merely a sense of weight and 
uneasiness ; but it is usually intensified by pressure 
or percussion or smart compression, and it is often 
oh^rved that percussion over the lower part of the 
abdomen may cause pain not where the blow falls, 
but in the region of the liver. Firm pressure on 
the liver often gives rise to a feeling ojf nausea or 
faintness. Pain in the right shoulder or scapula is 
one of the classic symptoms of hepatic abscess, and 
is regarded as an indication that the mischief is in 
the neighbourhood of the diaphrs^m. The abdomen 
is generally on inspection seen to be motionless and 
full. The liver is enlarged, but not always to a 
great extent ; the enlargement may be upwards, a 
more significant sign than when it is enlarged in a 
downward direction. There may be a general 
bulging of the right hypochondrium, and oblitera- 
tion of some part of one or two intercostal spaces, 
with a degree of oedema or even redness of the 
integuments. In wasted patients with normal livers 
the epigastrium should w concave when they are 
lying down, but in abscess of the liver it is often 
fiat or even bulging, and this is more apparent when 
the patient is made to stand up ; this appearance, 
with fever and tenderness, is always a suspicious 
symptom. Friction or crepitation may be heard at 
some part of the base of the right lung ; the presence 
of these indicates proximity of the abscess to the 
diaphragm ; and if, in addition, the Amaba coli is 
found in the sputum, i^ure of the abscess into the 
lung is impending. \^cn this occurs, a thick, 
gummy, chocolate-brown pus — quite pathognomonic 
in appearance, and^ yielaing the reactions of bile 
when tested chemic^y, and exhibiting granular 
and degenerated liver-ct^ under the microscope — 
is brought up. In consequence of the persistent 
coughing after the abscess has opened and partially 


emptied, there may be much haemorrhage from its 
walls, and a very bloody sputum ; so that the 
great bulk of the expectoration may be blood, with 
here and there only a streak or pellet of the choco- 
late-brown pus. This appearance is very apt to 
deceive the unwary, and to lead to a diagnosis of pul- 
monary haemoptysis. The stethoscope may detect 
approximately the point of entrance of the abscess 
into the lung, and occasionally it reveals peculiar 
and very loud bruits, synchronous with the pulse, 
somewhere about the upper border of the hepatic 
area, and sometimes of a to-and-lro character. 
These bruits probably arise from a to-and-fro play 
of air out of and into a partially empty but uncol- 
lapsed abscess-sac through a narrow sinus, and are 
produced by the jog communicated to the infiated 
abscess-sac by the systole of the ventricles. Should 
the abscess open into the bowel, there may be one 
or two loose stools of a similar chocolate-brown 
character ; and in a case of suspected abscess of the 
liver the physician ought always to bear this in 
mind, and inspect any loose motions reported to 
him. Rupture into the stomach majfibe followed 
by vomiting ; rupture into the pericardium or perito- 
neum, by sudden collapse. 

Diagnosis. — This is often a matter of great 
difficulty, even to the most experienced, and at 
times only to be settled by the development of 
events, or the use of the aspirator. An excellent 
nile for the practitioner in countries in which 
hepatic abscess is endemic is as follows : Whenever 
persistent ill-health is associated with a low degree 
of fever, and symptoms— no matter how trifling— 
— referred to the abdomen, which cannot be readily 
accounted for, suspect abscess of the liver, and 
examine the organ daily with this possibility in view, 
and inquire carefully for a history of dysentery. It 
must be borne in mind, too, that the dysentery may 
have been very trifling, called perhaps diarrhoea, 
and that it may have occurred several months before 
the health began to break down. The significance 
of enlargement of the liver, localised hepatic swell- 
ing, pain, tenderness, a fixed and motionless abdo- 
men, rigors, and a hectic temperature following 
dysentery can hardly be misunderstood. But it is 
seldom that in the early and more hopeful stages of 
abscess the indications are so unequivocal ; indeed 
it may be, and often is, entirely overlooked, and 
not discovered until it has burst into lung or bowel, 
or until it is found on the posUmortem table. The 
presence of pneumonic crepitus about the base of 
the right lung in liver-cases is often misinterpreted ; 
rightly understood, it is a most valuable confirma- 
tory si^, especially if it is limited to a small patch. 
Sometimes the periodicity of the fever, the severity 
of the rigors, and regular procession of pyrexia and 
diaphoresis in hepatic abscess, lead to a diagnosis 
of ague ; but the impotence of quinine to cure the 
fever, and the absence of the Plasmodium malarise 
in the blood, and of splenic enlargement — which is 
nearly always present when the liver is affected in 
malarial hepatitis, which rarely ends in abscess — 
ought to awake suspicion. When in a malarial 
subject there is a history of d^senteiy, and both 
liver and spleen are enlarged, diagnosis in the early 
stage of hepatic abscess is nearly impossible with* 
out the aid of the aspirator. In any case where 
grave doubt exists, where fever is persistent, and 
the patient is manifestly losing ground, exploration 
with a medium-sized aspirator-needle must not be 
delayed. This trifling operation, if attended with 
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any risk, is infinitely less dangerous than procrasti- 
nation. With proper precautions it is not a dan- 
gerous proceeding ; so far from doing harm it 
often a markedly curative effect in cases of hepatitis, 
even when there is well-marked local bulging As 
an encouragement to early recourse to the aspi- 
rating needle, it ought to be borne in mind that hectic 
fever may occur m hepatitis before the formation of 
pus, and even in cases in which pus never does form ; 
and the whole trouble which otherwise might have 
ended in abscess may rapidly subside after explora- 
tory needling In explonng the liver with the 
aspirator, m the absence of definite localising indi- 
cations, the needle ought to be inserted in the first 
instance about the seventh or eighth interspace m 
the antenor axillary line , if pus is not found here, 
a second and third puncture should be made, the 
needle being dnven m to its full extent if necessary, 
in front just below the nbs a little to the inside of 
the nipple-hne, and again behind in a line with the 
angle of the scapula well below the edge of the lung 
See Paraclniesis 

Prognosis —It is impossible m the present state 
of medical knowledge to say how dysenteric hepa- 
titis will terminate, whether in resolution or abscess 
Should the latter form, provided it is single and 
opened soon and effectually drained, the prognosis 
is fairly good , quite 50 per cent recover If left 
too long or allowed to open of itself, the prognosis 
IS bad, though by no means hopeless If two or 
more abscesses are present, the chances of recovery 
are proportionately diminished, and if there are 
many suppurating points scattered through the liver, 
death is inevitable If after operation the tempera- 
ture quickly becomes normal and keeps so, pro- 
gnosis IS favourable , but if, on the other hand, 
after operation there is a distinct evening nse and 
a continuance of the hectic fever, the worst may be 
apprehended 

Treatment — Hepatitis threatening abscess 
ought to be treated by absolute rest in bed, low diet, 
and, in the absence of diarrhoea or dysentery, saline 
apenents, such as sodium sulphate The right side 
ought to be covered with a large hot frequently 
renewed poultice, a foot in breadth and three feet 
in length, which should pass from beyond the 
middle line behind to beyond the middle line in 
front If there is dysentery, a thirty-gram dose of 
ipecacuanha should be given, and repeated as in 
ordinary dysentery {see Dyseni ery) In the ab- 
sence of intestinal trouble, chloride of ammonium in 
twenty-gram doses every six hours is sometimes ex- 
hibited with advantage. Quinine is indicated in 
malarial complications 

Symptoms not improving, exploration with the 
aspirator must not be too long delayed. If pus is 
found the abscess should be opened forthwith, 
thoroughly drained, and treated on Listenan prin- 
ciples It may be remarked that in no surgical affec- 
tion is It more necessary to observe the great surgical 
principles of early opening, free drainage, and per- 
fect asepsis. By these means the mortality m this 
affection has of late years been enormously reduced, 
and a diagnosis of liver-abscess is now no longer to 
be regarded, as it was in former days, as s^ost 
tantamount to sentence of death. The opinion of 
the php^ician is sometimes asked as to the propnety 
of making an external opening in the case of an 
abscess discharging through the lungs or^intestinal 
canal, or from an inefficient sinus in the walls of the 
chest or abdomen. A good rule to observe in such 


a case is this : If the patient is improving, fever 
absent, and discharge lessening, do not counsel 
interference ; if, on the other nand, hectic fever 
persists, the disdiarge increases or does not dimi- 
nish matenally, and the patient contmues to lose 
ground, advise operation. If there be doubt about 
which course to advise, recommend change of 
air, which has sometimes a wonderful mfluence in 
wavenng cases in inducing hading. Should fever 
and ill-health persist after the sibscess has been 
freely drained, and the dram, though effective, give 
vent to very little discharge, suspect the presence of 
a second abscess, and advise mrther exdoration, 
and — if pus is found — further operation. Kecoveiy 
has followed after several abscesses have been 
so treated in the same individual If the tempera- 
ture keeps up after all abscesses have been opened, 
and discharge from the drainage tube is profuse, it 
IS an mdication that the necrotic process is still 
going on in the liver ; the prognosis is then most 
unfavourable Gangrene sometimes sets in around 
the operation-wound, and is almost invariably 
fatal 

When pus has formed, the diet ought to be fairly 
liberal; but overfeeding and overstimulation are 
under ^1 circumstances to be carefully avoided. 

Patrick Manson. 

LIVER, Acute Yellow Atrophy of —Synon.: 
Fr Atrophic Jaune Ai^ue du Foie ; Ictlre Grcsve ; 
Ger Acute Atrophu der Leber 

Definition — An extremely acute inflammation 
of the liver, due to some unknown poison 

/Etiology — Acute yellow atrophy is a rare 
disease It may occur at any peri(^ of life, but is 
most prevalent between the ages of 20 and 30. 
It IS twice as common among women as among 
men ; pregnant women are especially liable to it 
{see Pregnancy, Diseases of). Emotional disturb- 
ances, such as grief and trouble, and bad hygienic 
conditions, have been thought by some to predispose 
to this disease It is occasionally preceded by syphilis 
and acute alcoholism, and may supervene upon 
cirrhosis of the liver It was originally attnbuted to 
phosphorus-poisoning, which causes a closely allied 
condition 

Anatomical Characters — ^The appearances 
are those of an acute necrosis, combmed with slight 
reactive inflammation The liver is small in ex- 
treme cases It may weigh as little as mneteen or 
even thirteen ounces It decreases m all diameters, 
but often irregularly The capsule is wrinkled, 
and the organ is hmp and flabby, not unbke col- 
lapsed lung (Rolleston) On section the outlines of 
the lobules are almost, if not quite, lost, and the sur- 
face is of a bright yellow-ocnre colour broken by 
reddened patches. The yellow represents the early 
and acute stage of the disease ; the red represents 
the later changes, in which most of the liver-cells 
have disappeared, the colour being partly due to 
distension of blood-vessels. By mese agns the 
liver may be readily distmgui^ed from that in 
phosphorus-poisoning, in whi^ condition the liver 
is laige and contams large quantities of hit The 
liver in acute yellow atrophy contains very Ut^ 
fat. The gall-oladder and bile-ducts are either 
empty or contam a grey mucus. Under the mharo- 
scope, the Uver-ceUs are seen to be shranken, 
|;ranular, and bile-stained. Around both intm- and 
interlobular vems are a number of tound 
probably leucocytes. Charcot-Leyden crystals, at 



m UVER^ DISEASES OF 


well as crystals of leucice and tyrosine, have been 
found, especially when the liver has been preserved 
for some time. Double parallel rows of cubical 
cells, such as are seen in some forms of cirrhosis, 
are generally present. 

^cteria have been observed in the Uver, but 
their pathological significance is doubtful. The 
spleen is enlarged and soft in the great majority 
of cases. The stomach and alimentary canal pre* 
sent dark red or tarry contents, the outcome of 
hsemonhage; the tubular glands of the stomach 
are filled with fattily degenerated epithelium. The 
muscular tissue of the heart shows likewise granular 
or fatty degeneration ; and the tubules of the 
kidneys are filled with epithelium in various stages 
of fatty degeneration, 

Symptoms. — Acute yellow atrophy is commonly 
peceded for some days or weeks by a simple 
jaundice, in which nothing peculiar can be made 
out. Delirium and convulsions then suddenly set 
in, followed by deep coma, stertorous breathing, 
dilated pupils, and increased jaundice. During 
the first part of the disease the pulse is natural or 
reduced in frequency, but with the appearance of 
the convulsions and delirium it rises to 120 or 130, 
becoming very feeble. The urine is normal in 
quwtity, allowing for the vomiting, and bile- 
stained, and usually contains leucine and tyrosine. 
In some cases it is necessary to evaporate the urine 
to a concentrated condition to detect these. The 
amount of urea excreted is small (sea Leucine; 
and Tyrosine). There is almost always constipa- 
tion, the stools being at first pale, afterwards black 
from admixture of blood. Vomiting is very con- 
stantly present ; at the end of the disease the vomit 
consists of a black coffee-ground matter. The 
tongue becomes dry and tremulous. The right 
hypochondriac and epigastric regions are painful 
^d tender. The liver, at first tender and natural 
in size, or even lai^er than natural, decreases daily 
in <Umensions, so that at last percussion may give 
no liver-dulncK at all — the softened condition of the 
liver allowing it to become folded on itself, and the 
intestines rising up to take its place. With the 
decrease of the liver, the spleen increases in size. 
A hsemorrhagic diathesis likewise sets in, as shown 
by petechi«e on the skin, epistaxis, hxmatemesis, 
and mekena. The temperature is commonly low, 
until just before death. 

Diagnosis. — The prodromal stage cannot be dis- 
tinguished from catarrhal jaundice. When the 
graver symptoms develop the possibility of phos- 
phorus-i»isooing must be considered. In the latter 
disease, the histo^, the early onset and severe 
symptoms of gastric irritation, the persistence of 
the enlarged liver, and the continued excretion of 
a fair quantity of urea are the points which will best 
ensure its recc^ition. Slight disturbances of tem- 
perature are not suj£ciently characteristic to be of 
any diagnostic importance. 

Prognosis. — The prognoris is extremely bad ; 
probably no cases recover. 

TREATMENT.—The treatment must be conducted 
upon general principles. Intestinal antiseptics, c.g. 
saJol, salicylate ot bismuth, i9-naphthol, have been 
recommended. The diet should be limited to milk, 
diluted, if preferred, with soda-rrater. 

H. Montague Mueeay. 

Amyloid Disease of. — Synon. : 
Albuminoid or Waxy Liver ; Lardaceous Liver ; Fr. 


D^in^escence Amyloide du Foie ; Ger. Amylotdi 
Entartung der Leber, 

^Etiology. — The aetiology of amyloid disease 
of the liver is the same as that of amyloid disease 
elsewhere. See Amyloid Disease. 

Anatomical Characters.— The liver has its 
normal shape ; is more or less enlarged, {sometimes 
to such an extent as to fill the greater part of the 
abdominal cavity ; it has a clean sharp edge, and 
is firm, resistent, and inelastic, with a smooth 
glistening surface. The organ cuts like bacon, 
hence the name * lardaceous. * The cut surface is 
a translucent grey, like gelatine or boiled sago, or, 
in advanced cases, a peculiar subdued red, like that 
of raw ham ; but sometimes it is yellowish or 
speckled, the liver being anaemic and often fatty 
also. From the incised veins a little pale blood 
usually oozes. The characteristic staining-reactions 
are described elsewhere (see Amyloid Disease). 
The structures invaded by the new material have, 
in a section examined microscopically, a lustrous, 
transparent, and somewhat swollen appearance. 
When the entire lobule is affected, the aspect is 
homogeneous. The appearance of an amyloid liver 
may be modified by the co-existence of fatty change, 
or cirrhosis, or syphilitic disease. The spleen is 
generally, the kidneys not infrequently, and the 
intestine and other structures sometimes implicated. 

Symptoms. — Palpation, in marked cases of 
amyloid disease of the Uver, will readily detect a 
large hard resistent tumour, having the normal 
outlines of this organ ; the smoothness of its sur- 
face ; and the extent to which it encroaches upon 
the abdominal cavity. Pressure does not elicit any 
tenderness, nor is there usually any pain ; at most, 
in advanced cases, there is only a sense of tension 
and fulness, as in other hepatic enlargements. The 
painless nature of the tumour is distinctive. The 
disease does not interfere with the portal circula- 
tion, and does not therefore directly cause ascites. 
When this occurs, it is the result of general cachexia, 
induced by the constitutional malady, and perhaps 
by associated renal complication. The dropsy 
generally affects the legs in the first instance, and 
afterwards the serous cavities, and is not a pro- 
minent symptom unless the kidneys are implicated 
(see Kidney, Amyloid Disease of). There is no 
jaundice ; or if this occur — a rare event — it is from 
pressure on the bile-duct externally by enlarged 
Ijrmphatic glands. The evacuations are, however, 
frequently of a pale yellow, and at times of a clayey, 
colour, which may be accounted for by the extensive 
impairment of secreting structure, and the conse- 
quent secretion of a poor colourless bile. Vomiting, 
without other indications of gastric derangement, 
and diarrhoea, are symptoms not uncommon in ad- 
vanced cases, and are no doubt due to the im- 
plication in the disease of the vessels and villi of 
the stomach and intestines. 

Diagnosis. — The peculiar features of the en- 
largement, its painless character, the concurrence 
of the usual aetiological factors, especially if the 
spleen and kidneys be involved, will distinguish an 
amyloid liver from other kinds of hepatic enlarge- 
ment If there be associated cirrhosis or syphilitic 
disease, the diagnosis will be difficult. 

Prognosis and Duration. — The disease may 
nm on for months or even years. It may disappear 
if the process that caused it can be arrested, as is 
sometimes the case with chronic suppuration. But 
it genemlly proves fatal, cither Ity intcrcurrent 
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aifecUons, or by anaemia) general dropsy, and ex- 
haustion, such result being more rapidly determined 
when the kidneys are involved. 

Treatment. — Surgical measures, directed to- 
wards the closing of sinuses, or the stoppage of any 
discharge that may be present, are of the first im- 
portance. But there are many cases — in advanced 
phthisis, for example, where the position of the 
disease is a bar to such treatment, or in syphilis — 
where the only treatment that can avail must be 
directed especially to the associated cachexia. 
Whether this be syphilitic or tubercular, the pre- 
parations of iodine are indicated the iodide of 
potassium, the tincture of iodine, or, where the 
anaemia is marked, iodine in combination with iron. 
The syrup of iodide of iron in drachm -doses, three 
times a day, has proved useful, if not m reducing 
the tumour, at least in improving the general con- 
dition of the patient The lodme mineral sprmgs, 
as Woodhall Spa, Kreuznach, Adelheidsquelle, &c., 
are indicated The baths of Aix-la-Chapelle, Ems, 
and Weilbach have each had their supporters in the 
treatment of this malady. Chloride of ammonium, 
m ten to twenty gram doses, three times a day, 
continued for some time, has been found to be 
efficacious in reducing large hard livers The gene- 
ral therapeutical indications are pure air, plain 
nourishing diet, and adequate protection of the 
skm by warm clothing and other measures 

James F. Goodhart. 

LIVER, Atrophy of. Chronic.— A small liver 
is seen in many wasting diseases, and in old age 
The liver shrinks, becoming tougher in consistence, 
but rarely granular on the surface The cut surface 
IS dark red or pale brown , the acini are either in- 
visible, or else smaller than natural The increased 
toughness is due to the atrophy of the hver-cells, 
and the resulting condensation of the connective- 
tissue of the organ 

LIVER, Cirrhosis of— Synon InterstiUal 
Hepatitis , Fr. Ctrrhose du Foie ; Ger. Chromsche 
tnierslittelle Lebtf entzundung 

The term ‘ cirrhosis ’ was originally employed by 
Laennec, who considered that the liver was full of a 
yellow [Kippds) new growth. 

Under this heading two forms of cirrhosis of the 
liver must be dealt with {i ) Common or portal 
cirrhosis and (11 ) Biliary cirrhosis A third variety. 
Intercellular cirrhosis, is descnbed under syphilitic 
disease of the liver. 

Portal Cirrhosis— Synon . Common, atro- 
phic, or multilobular cirrhosis; Hobnailed liver. 
Chronic interstitial hepatitis , Gin-drinker’s Uver 

Definition — A chronic disease, characterised 
by dyspepsia, hsematemesis, ascites, httle or no 
jaundice, debihty, and a semicomatose state before 
death. The morbid changes are a multilobular 
fibrosis of the liver and degeneration of the hver- 
cells. 

^Etiology. — The morbid process is set up by 
poisons reaching the liver, chiefly, though not en- 
tirely, by the channel of the portal vein. Chronic 
alcoholism is such a common feature in the history 
of patients with cirrhosis that it might at first sight 
appear that the direct action of alc<mol on the liver 
produced cirrhosis. Experiments on animals, how- 
ever, while proving that alcohol is a protoplasmic 
pdson and Induces fatty degeneration in the liver- 
ceUi, do not support the view that, per^ se, it leads 


to hepatic fibrosis. The action of alcdioUis pro- 
bably indirect. Gastro-mtestinal catarrh is the first 
step ; this gives rise to the formation of poisons m 
the alimentary tract, vdiich, when carried to the 
liver, cause cirrhosis. Dys^tic cirrhosis has been 
descnbed and referred to me action of fatty acids, 
such as acetic, butyric, valerianic, and may be set 
up by stimulating articles of diet, such as spices, 
cumes, and sauces. The association of alcoholism 
with cirrhosis has been thought, but without any 
convmcmg evidence, to depend on bodies other 
than alcohol contained m wine, whisky, &c., such 
as sulphate of potassium (Lancereaux) and amyl- 
alcohol 

In some instances cirrhosis may be due to the 
effects of poisons generated in the course of the 
specific yiwm— scarlet fever, measles, typhoid, &c. 
Malaria has been assigned as a cause, ^t here the 
causal relationship is very doubtful. It is probable 
that micro-organisms absorbed from the bowel may 
pive nse to cirrhosis (Adami), but convmang proof 
IS not yet forthcoming 

The poison of syphilis, especially in young chil- 
dren, may be looked upon as so preparing the soil 
that the factors ordinanly inducing cirrhosis work 
at a great advantage, and a * para^rphihtic * cirrhosis 
results. It has recently been suggested that poisons 
manufactured in the spleen m severe splenic anaemia 
(Banti’s disease) and other infections may, when 
carried to the liver, cause cirrhosis. 

Sex and age — It is commoner in men than in 
women, in the proportion of 5^ to 2. The average 
age at death is about forty-eight years; it may, 
however, occur in young children. 

Morbid Anatomy — The size of the hver is 
very variable it may be smaller than natural, and 
justify the term * atrophic;’ m such instances it 
may only weigh thirty ounces On the other hand 
It may be enlarged to twice its normal size. Some- 
times, but by no means always, laige cirrhotic livers 
show extensive fatty change [fatty cirrhosis), A 
large (non -fatty) cirrhotic liver is often associated 
with latency of symptoms. The larger cirrhotic 
livers are less knobby or hobnailed than the smaller 
ones. In some instances the ‘ hobnails ’ show hprper- 
plasia, and are so exa^erated that the condition is 
called nodular arrhosts or cirrhosis with muUtpU 
adenoma A further change in the * adenomata * 
may result m the development of carcinoma — primary 
carcinoma with cirrhosis. This is a very rare event. 
The surface of the cirrhotic liver is irregular, 
granular, or hobnailed ; the capsule is somewhat 
Uiickened and opaque, and may be united to the 
diaphragm by adhesions which are markedly vascu- 
lar. The ‘ hobnails ’ are lobules of hver-cells squeezed 
into prominence by the fibrous tissue contracting 
around them, and are often yellow firom fatty change 
and bile-staming, thus justifying Laennee’s tenn 
‘ cirrhosis ’ 

As a rule the hver is uniformly affected, bat 
sometimes the left lobe is in a more advanced state 
than the rest. On section the or^an is much firmer 
than natund, and is seen to be divided up by my, 
slightly gelatinous-looking strands of fibrous 
into small compartments of varying size. Micxa- 
scopically fibrous tissue in varioos stages of 
velopment and containiog elastic fibm tpseads 
out hern the portal canals to form meshes of dif- 
ferent Mzes, and encloses a yuying namberjof hepa- 
tic lobules. The condition is thmeforeoaUed mm- 
tdobular cirrhosis, in contrast toanUobukr cinhom 
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{vide Biliary Cirrhosis), where the tendency is for 
each lobule to be separated from its fellows by a 
distinct fibrous sheath. In the fibrous tissue small 
round cells are present when the process is ad- 
vancing. Columns of deeply staining small cubical 
cells—the so-called new bile-ducts— are frequently 
seen in the fibrous tissue. Their nature has given 
rise to a good deal of discussion. The liver -cells 
are atrophied, and frequently show fatty change ; 
pigment-granules are sometimes present, especidly 
m malarial cases. Compensatory hyperplasia of the 
liver-cells may occur, and probably pla^ an impor- 
tant part in nodular cinhosis and in the formation 
of the so-called new bile-ducts. 

The Mil-bladder and bile-ducts are usually 
healthy, but small bilirubin-calcium calculi are not 
infrequent in the ducts. The branches of the portal 
vein are compressed inside the liver, while its trunk 
usually shows some slight thickening. An im portant 
compensatory mechanism, by which the blood of 
the portal vein can get into the inferior and superior 
venae cavae, isi provided by dilatation of the normal 
anastomoses between the portal vein and the general 
systemic veins. The more important of these ana- 
stomoses are (a) the communications between the 
oesophageal and the gastric veins ; (b) between the 
superior hsemorrhoidal and the other haemorrhoidal 
vems j (r) the veins of Sappey (paromphalic) in the 
falciform ligament of the liver and the veins of the 
abdominal wall around the umbilicus ; and (d) wide- 
spread anastomoses between the veins of the peri- 
toneum, duodenum, colon, and those of the ab- 
dominal parietes. The first two of these anasto- 
moses may give rise to oesophageal varices and to 
haemorrhoids respectively. 

The spleen is enlarged in cirrhosis, not from back- 
ward pressure alone but also from a toxic condition 
of the blood, combined with passive engorgement. 
The stomach and intestines show signs of chronic 
catarrh ; the heart is flabby, and may present fatty 
degeneration. 

Two important though not necessarily associated 
lesions are tuberculosis, especially of the lungs, 
and renal disease. 

Clinical Course and Symptoms.— The onset 
is often preceded by long-standing dyspepsia and 
by symptoms of chronic alcoholism. The face may 
be muddy and sallow, the venules dilated to form 
Stigmata,* and the conjunctivae slightly icteric; 
well-marked jaundice is not common. The tension 
of the pulse is low, the temperature, as a rule, 
normal, and the tongue furred. At this stage the 
liver will be found to be enlarced and tender, while 
the spleen is palpably enlarged. The urine is high- 
coloured, and is usually free from albumen. The 
disease may be divided into the early or pre-ascitic 
stage, and the late or ascitic sta^e. Hsematemesis 
usually occurs a considerable tunc before ascites 
develops, and only exceptionally after ascites has 
made its appearance. It may come on suddenly and 
without warning, or be preceded by malaise or a 
debauch. The amount of blood vomited is large, and 
though it may give rise to severe anaemia, hsemat- 
emesis is rarely fatal. It is followed by melsena. 
It may be due to ulceration of a varicose oesophageal 
vein, and may then be repeated— this is the con- 
dition found in most of those rare cases where hsemat- 
emesis in cirrhosis is frUai— to gastritis, or to 
minute erorions or breaches of surface of the gastric 
mucosa. As a rule, after recovery from the iSemat- 
emeds the patient continues in much the same 


state as before for a considerable time, and may 
even, if fortunate enough to change his habits, regain 
good health, the disease becoming compensated for 
or latent. 

In most cases, however, ascites develops after a 
varying interval ; its appearance is often preceded, 
and its onset marked, by a flatulent condition of the 
abdomen. Since ascites occurs late in the disease, 
the patient usually is somewhat wasted and has lost 
strength and vigour. The onset of ascites is usually 
gradual ; its rapid development may be due to throm- 
bosis of the trunk of the portal vein — an occasional 
complication of cirrhosis. Ascites may interfere 
with a correct estimate of the size of the liver and 
spleen, and may be either preceded or followed by 
c^ema of the feet. It is often said that the liver 
is larger in the early stages, and subsequently con- 
tracts and becomes smaller : variations in size un- 
doubtedly occur, but depend more on congestion and 
its relief than on fibrosis and its subsequent cica- 
tricial contraction. The abdominal wall is stretched, 
somewhat thin, and may show lineae albicantes, while 
dilated veins [caput Meduscs) around the umbilicus 
are usually present. As the ascitic effusion increases 
the heart is pushed up, an apical or basic systolic 
murmur being not uncommon ; while the thorax 
is encroached upon so that respiration is interfered 
with. Under these conditions paracentesis should 
be performed without delay. In cirrhosis, uncom- 
plicated by chronic peritonitis, paracentesis is rarely 
required more than once or twice : the ascites may 
then cease to collect or even pass away ; but the 
patient rapidly fails, becoming drowsy and exhibiting 
toxic symptoms due to hepatic inadequacy or, in 
other words, to the liver failing to arrest poisons 
derived from the alimentary canal [see Ascites). 
There may be low delirium or semi-coma, and occa- 
sionally convulsions. In this stage hgemorrhages 
into the skin and bleeding from the gums and other 
mucous membranes may occur ; epistaxis is not in- 
frequent Sometimes death is due to diarrhoea, 
haematemesis, or melsena, but usually it is preceded 
by increasing weakness and coma. 

Complications. — Tuberculosis is frequently ’ 
associated with cirrhosis ; phthisis may indeed some- 
times throw the symptoms of cirrhosis completely 
into the shade. Tubercular peritonitis is another 
complication that may occur. Owing to diminished 
resistance, acute infections, such as erysipelas, peri- 
carditis, infective endocarditis, and peritonitis, may 
supervene ; or occasionally an acute infection may 
attack the liver itself and give rise to the symptoms 
of icterus gravis. In very rare instances primary 
carcinoma supervenes in a cirrhotic liver — primary 
carcinoma with cirrhosis; the symptoms are the 
same as in cirrhosis. 

Thrombosis of the portal vein occurs in a small 
proportion of cases and shows itself by the rapid 
development of ascites. Right-sided pleural 
eftusion is not uncommon, and may be due to the 
spread of inflammation, or ^ssibly infection, from 
the liver ; sometimes the e^sion is blood-stained, 
and is then associated with tuberculosis. Marked 
car<Bac failure may occur and obscure the existence 
of cirrhosis. Some degree of alcoholic neuritis may 
also co-exist. 

Diagnosis.— The history of alcoholism, haemate- 
mesis not manifestly due to other catisesfsee p. 620), 
with snlenic and possibly hepatic enl^ement, fol- 
lowed by ascites, are the in^rtant points in arriving 
at a diagnosis of dnhosis. l^e association of hsemat- 
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emesis and ascites strongly suggests cirrhosis. The 
chief conditions from which a differential diagnosis 
IS necessary are syphilitic disease of the liver, 
malignant disease, and perihepatitis and chronic pen- 
tonitis. Signs of syphilis should always be looked 
for carefully, and it is a good rule to give iodides 
in cases thought to be cirrhosis, since in gummatous 
disease of the liver all external signs of syphilis may 
be wanting. In carcinoma of the liver it may be 
impossible to be certain until the ascitic fluid is 
drawn off, and the liver can be carefully examined. 
In chronic peritonitis and perihepatitis ascites col- 
lects again and again after tapping, which it does 
not always do in cirrhosis , moreover, there may be 
signs of arterio-sclerosis, granular kidney, or adherent 
pericardium, conditions which may be responsible 
for chronic peritonitis Haematemesisis rare in the 
conditions, which, by inducing ascites, may be con- 
fused with cirrhosis See Ascites. 

Prognosis — In the early stage and when 
haematemesis has occurred, strict obedience to 
treatment and the avoidance of alcohol and of 
stimulating diet may be followed by long latency 
or even apparent cure of the disease Much there- 
fore depends on the patient’s power of will ; while 
his state of nutrition is of considerable prognostic 
importance When ascites has developea the out- 
look IS extremely grave, and most cases die within 
a few months after being tapped once or twice 
Many of the reported cures in cases at this stage are 
probably examples of syphilitic disease The main- 
tenance of a free secretion of urine and of a healthy 
state of the kidneys is in favour of the patient 

Treatment —In the early stage strict abstinence 
from alcohol is essential, and care should be taken 
not to give tinctures or spirituous solutions of drugs 
The diet should be mild and be free from spicy or 
stimulating articles of food Milk, fish, and simple 
puddings should be taken The bowels should be 
kept open and any tendency to dyspepsia checked 
by careful dieting and appropnate drugs, such as 
bismuth, bicarbonate of soaium, bitter tonics, dilute 
acids, &c , according to its character Exercise and 
fresh air should be enjoined Benefit will accrue 
from a ‘course ’ at Carlsbad, Vichy, or Marienbad, 
or the Carlsbad waters and ‘ course ’ can be taken in 
this country Haematemesis must be treated by rest, 
rectal feeding, and opium Styptics may be given 
by the mouth, if the haematemesis is repeated. Two 
days after haematemesis a saline purge and a blue-pill 
should be given to clear the blood out of the bowel 
Iodide of potassium combined with iodides of 
sodium and ammonium may with advantage be given 
both in the early and in the later stages of the dis- 
ease, on the chance that the disease is really svphilitic, 
but no drug can remove the fully formed fibrous 
tissue The object of treatment is thus to prevent 
any increase in the morbid change and to allow com- 
pensatory changes— hyperplasia of the liver-ceUs, 
and the increased anastomoses between the portal 
vein and the general systemic veins— to develop. 
It IS, therefore, important to keep up the patient’s 
strength and nutrition b^ tomes. 

In the late or ascitic stage free, but not too 
vigorous, action of the bowels should be promoted 
by salmes and small doses of blue-pill or calomel. 
Diuretics are useful, especially in jthe form of the pill 
containing mercury, squills, and digitalis (Addison’s 
pill) ; citrate of caffeine may be tn^ Copaiba is a 
good diuretic, but care must be taken that it does not 
upset digestion. Ascites should be tapped when any 


embarrassment of respiration, pain, or hsematemesis 
occurs, and should not be long postponed ; Southey’s 
tubes should be used, and the abdomen be subse- 
quently compressed by a bmder or many-tailed 
bandage. (Continued or permanent drainage has 
not proved successful. The surgical treatment of 
promoting vascular adhesions between the Uver 
and the abdominal walls and so increasing the com- 
pensatory collateral circulation has been employed 
of late years with some success. 

In the ascitic stage a milk-diet must be adhered 
to , It has the advantages of minimising fermenta- 
tion and acting as a diuretic 

When toxic symptoms have developed diuretics 
and purgatives should be contmued ; fasemorrhe^es 
should be met by chlonde of calcium, and cardiac 
failure counteracted by hypodermic injections of 
strychnine. Considerable benefit follows intra- 
venous transfusion The wnter has on several 
occasions seen a semi-comatose patient restored to 
consciousness for some weeks by this means (see 
Saline Solution, Infusion of) When m the 
last stage of weakness alcoholic stimulants are often 
given , gin is probably the least harmful, but strych- 
nine hypodermically should be g^ven a tnal first. 

Biliary Cirrhosis — This condition will be 
dealt with under the two heads of (l) Hypertrophic 
Biliary Cirrhosis , (2) Obstructive Biliary Cirrhosis. 

I Hypertrophic Biliary Cirrhosis — 
Synon Hypertrophic cirrhosis with chronic jaun- 
dice , Hanot’s disease 

Definition — A disease characterised by 
chronic jaundice, attacks of fever, enlargement of 
the liver and spleen, and usually by its occurrence 
in young persons There is no gross obstruction of 
the large bile-ducts Histologically the cirrhosis is 
more unilobular than in common or portal cir- 
rhosis 

Nature of the Disease — There are different 
types of this disease, and transitional forms between 
it and portal cirrhosis occur Moreover portal cir- 
rhosis may become implanted on it m the late 
stages, and gives rise to a mixed cirrhosis Dis- 
cussion has taken place as to whether it starts as an 
ascending mfiammation of the bile-ducts, the infec- 
tion spreading from the duodenum, or whether it is 
a descending cholangitis due to a poison brought to 
the liver by the hepatic artery ; the former is the 
more probable view 

^Etiology — Males between the ages of 20 and 
30 are perhaps most often affected, but children 
are comparatively frequently attacked A peculiar 
and very fatal form of biliary cirrhosis m Brahmm 
infants has been observed m Calcutta. Several 
members of the same family may manifest the dis- 
ease and so suggest some common infective agent 
Among children the sexes seem to be equally 
affect^. 

There is no proof that alcohol, malaria, or sy- 
phihs plays any special part in its causation ; it has 
been notra to follow some infectious diseases sack 
as enteric fever (Boisset), and there is reason to 
believe that the infection may be water-borne (Boix). 
The presence of fever, leucocytosis, splenic en- 
largement often precedmg the hepatic change, and 
slimdular enlargement, not only in the mortal 
fissure, but sometimes in other parts of the uoAy, 
make it probable that the change in the Uvar is the 
local manifestation of a s^ecal infection. A 
mkrobic origin, though probable, has not yet been 
proved. 



890 LIVER, DISEASES OP 


Morbid Anatomy.— T he liver is uniformly and 
considerably enlarged and weigh from So 

ounces to 8 pounds ; except for adhesions, the 
surface is fairly smooth. On section the liver is 
firm, of a dark-green colour, and granular. The 
large bile-ducts, the gall-bladder, the portal vein, 
and the hepatic artery are heal^y. 

Microscopically, each individual lobule of the 
liver is seen to be surrounded by delicate connec- 
tive tissue {^unilobular cirrhosis) ; in places the 
fibrillar connective tissue invades the lobules {inter- 
cellular cirrhosis). 

The connective tissue is much more fibrillar than 
in portal cirrhosis, but is more intimately related to 
the liver-cells ; it contains elastic fibres, but not to 
the same degree as in portal cirrhosis. 

In most cases where the disease has existed a 
considerable time there is in addition portal cir- 
rhosis ; this is a secondary lesion, and is probably 
due to poisons manufactured in the spleen reaching 
the liver by the portal vein. 

The small bile-ducts show proliferation and some 
fibrosis around them, while the bile-capillaries often 
contain plugs of inspissated bile. The appearance 
known as new bile-ducts is prominent, but has 
no special significance, inasmuch as it is seen in 
common cirrhosis, gumma, and other destructive 
lesions of the liver. The cells of the liver are much 
better preserved than in portal cirrhosis : this is 
correlated with the prolonged course of the disease. 
The spleen is much enlarged and weighs from 15 to 
40 ounces, or even more, sometimes weighing more 
than the liver. Adhesions around it are frequently 
met with. The lymphatic glands in the portal 
fissure are enlarged^ pigmented, and oedematous; 
exceptionally the glands elsewhere, as in the axilla, 
groin, &c., are also enlarged. The alimentary 
canal is, as a rule, free from signs of catarrh. 

Clinical Features. — The onset is gradual 
with some malaise, but jaundice is probably the 
first thing noticed j this is permanent, and though it 
varies from time to time is progressive on the 
whole. It never becomes so deep as the ‘ black ’ 
jaundice of malignant disease, since, as shown by 
the presence of bile in the faeces, the obstruction, 
which is due to cholangitis of the small intrahepatic 
bile-ducts, is not absolute. The abdomen enlarges 
firom the increase in size of the spleen and liver. 
The spleen may be found to be enlarged before 
the liver, and is much bigger than in portal 
cirrhosis. It is more prone to excessive en- 
largement in young children, probably from the 
fact that the capsule is more distensible than in 
later life. It may be larger than the liver 
(^Hypersplenomegalic biliary Cirrhosis). The liver 
is very considerably enlarg^, smooth and tender. 
There is no enlargement of the gall-bladder. There 
is generally an absence of the enlarged subcutaneous 
veins seen on the abdomen in the common 
cirrhosis j and ascites either does not occur or only 
shows itself to a slight degree late in the disease, 
and is then due to a secondary multilobular cinho- 
sis. The urine contains bile, and is somewhat 
diminished in amount. The blood may show 
leucocytosis. There is a poor state of nutrition, 
growth is interfered with, and in long-standing 
c^s clubbing of the fingers may occur. The 
disease is very chronic, and may last seven or 
more years. From time to time exacerbations in 
the jaundice together with abdominal pain are met 
with. Small hemorrhages and epistaxis are seen. 


but copious hsematemesis is infrequent. Death 
may be precipitated by acute infections, such as 
erysipelas, pneumonia, and icterus gravis ; in the 
last event the liver shows the lesions of acute 
atrophy superimposed on the chronic lesion. Death 
may occur from increasing weakness, or from 
toxaemia deepening into coma. 

Diagnosis. — The important points in the re- 
cognition of the disease are chronic jaundice with 
bile in the stools, the enlarged and smooth liver, 
the considerable splenic enlargement, and the 
absence of ascites and enlarged subcutaneous veins 
on the abdominal wall. In this way it is distin- 
guished from portal cirrhosis ; but it must be ad- 
mitted that transitional forms occur, and that 
hypertrophic biliary cirrhosis may towards the end 
come to resemble portal cirrhosis. It differs from 
gall-stone obstruction in the absence of typical 
colic, and in the considerable enlargement of the 
liver and especially of the spleen. From obstruc- 
tive jaundice it differs in that bile is present in the 
fseces. Some, rather unusual, cases of syphilitic 
disease of the liver resemble it, but outward signs 
of syphilis should put the practitioner on his guard. 
Between prolonged cases of infective jaundice and 
hypertrophic biliary cirrhosis there is very little 
if any difference except in the degree, duration, and 
result. 

Prognosis. — Though the disease runs a course 
of years, it is eventually fatal. The average dura- 
tion is about five years ; but during its course the 
patient is often able to do work. 

Treatment The patient should be placed in 

the best hygienic conditions, take a light and 
simple diet, especially milk, and abstain from 
alcohol. The bowels should be carefully regulated, 
and auto-intoxication prevented by calomel, salol, 
or other intestinal antiseptics. A course at Carls- 
bad, Vichy, or Marienbad should be tried. In 
short the treatment is much on the same lines as 
those of portal cirrhosis, to which the reader is re- 
ferred. 

ii. Obstructive Biliary Cirrhosis was de- 
scribed by Charcot and Gombault as a fibrosis 
spreading out from the bile-ducts as a result of ob- 
struction to the outflow of bile. More recent ex- 
periments and observations, however, have shown 
that aseptic biliary obstruction per se only gives 
rise to local necrosis and atrophy of the liver-cells, 
as in compression of the common bile-duct in cancer 
of the pancreas ; though when infection of the ducts 
is added to obstruction, as in some cases of gall- 
stone-obstruction, pericholangitic fibrosis may re- 
sult. 

Cases undoubtedly occur in which biliary ob- 
struction is found to be associated with fibrosis of 
the liver ; but it is undesirable to recognise obstruc- 
tive biliary cirrhosis as a special morbid entity, inas- 
much as (I) the change is not the result of biliary ob- 
struction pure and simple, and (2) the clinical as- 
pect of such cases is usually rather that of obstruc- 
tion of the common bile-duct than of cirrhosis of 
the liver. H. D. Rolleston. 

LIVER, Cysts of. — Cysts other than hydatid 
are occasionally met with in the liver, and may 
reach a large size. They are mostly simple and 
appear to be of the nature of retention-cysts j but 
there is a cystic disease of th^ liver in which small 
cysts up to half an inch or an inch in diameter 
are scattered through the liver and likely to be 
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associated with a similar disease of the kidney, the 
exact nature of which is at present far from certain. 
It IS of rathological rather man of clmical interest. 
Dermoid cysts are rare. 

LIVER, Enlargements of —Anatomical 
Relations. — The normal hepatic dulness extends 
upwards— m front, to about the sixth nb ; laterally, 
in the mid-axillary region, to the eighth nb ; and by 
the side of the spine, to the eleventh nb. The 
lower border of the liver corresponds in the nipple 
line to the lower border of the ribs , and the dul- 
ness behind merges into that caused by the right 
kidney The left lobe of the liver extends across 
the epigastrium to the left of the mesial line , the 
dull sound caused by its upper border merging m 
that produced by the heart The upper part of the 
convexity of the liver rises to a little more than an 
inch above the sixth nb, the lung dipping down in 
front, and giving rise to a modified percussion- 
sound , but for practical clinical investigation it is 
better to take the line of absolute dulness The 
extent of the normal hepatic dulness from above 
downwards in the right mammary line is nearly four 
inches, and at the side about four inches and a half 
In the middle line in front it extends from the base 
of the ensiform cartilage to about two fingers’ breadth 
below Its point. It should be remembered that the 
limits of the liver present, compatibly with health, 
considerable variation , that the organ is relatively 
larger in early than in adult life , that it is depressed 
m inspiration, and ascends in expiration; that it is 
somewhat lower down in the erect than in the 
recumbent position , and that there is temporary 
distension during digestion See Physical Ex- 
AMINAIION, Plate 

Diagnosis. —There are various sources of fallacy 
which may lead to an erroneous conclusion as to the 
size of the liver Thus, an intestine distended with 
flatus may get in front of the anterior border of the 
organ, and lead to the supposition that there is 
contraction, when the contrary is the case When 
there is ascites to any extent, it is difficult to make 
out the boundaries of the liver. In this case, how- 
ever, by placing the patient on the left side, so as 
to let the fluid gravitate in this direction, a diagnosis 
may often be effected , also, by suddenly pressing 
the finger down below the ribs, and thus displacing 
the fluid, one may sometimes detect the enlarged 
oigan A rigid right rectus muscle is liable to be 
taken for a tumour , to obviate this source of fal- 
lacy the patient should he on his back with his 
thighs drawn up, and his attention should be 
diverted by conversation while the examination is 
being made. Sources of fallacy may exist in the 
hver itself, as m malformations or malpositions pf 
the organ ; or they may be outside it, either m the 
abdomen or chest. Malignant disease of the stomach, 
omentum, or pancreas j a kidney greatly enlarged 
or unusually movable ; or faecal accumulations in 
the colon, may be mistaken for hepatic enlarge- 
ment The following considerations will assist m 
arriving at a correct diagnosis — (a) enlargements of 
the hver, however much they may extend beyond, 
pnerally occupy the normal site of the organ, and 
however irregular the surface, the usual outline may 
be traced ; ( 3 ) such enlargements usually follow the 
movements of the diaphragm in full respiration. 
Effusion into the nght pleura may be mistaken for 
enlarged liver, especially as this organ may be 
depressed by it, and so appear to extend beyond 


Its limits in the downward as well as in the upward 
direction In pleuritic effusion, however, the dul- 
ness on percussion will vary with the position of the 
patient, and the upper hne of dulness will in effu- 
sion be straight, or possibly a httle convex down- 
wards— m hepatic enlargement or subdiaphragmatic 
abscess, convex upwards Rleuntic effusion and 
hepatic enlargement may, however, co-exist Pneu- 
mothorax, emphysema of the right lung, thoracic 
tumours, and even extreme pencardial effusion, 
may depress the liver, and affect the diagnosis. See 
Subdiaphragmatic Abscess 5 and Entero- 

PTOSIS 

The prmcipal enlargements of the hver are asso- 
ciated with the following diseases of the organ : 
Hypersemia or congestion , obstruction of the bile- 
ducts , abscess , hydatid disease , fatty infiltration ; 
hypertrophic cirrhosis ; amyloid disease ; malig- 
nant growths , syphilitic disease , leucocythsemia ; 
actinomycosis, and cystic disease These morbid 
conditions of the liver will be found described under 
the appropnate headings Some might be disposed 
to treat of hypertrophy of the liver as an enlarge- 
ment of the organ, but it hardly comes within the 
range of practical medicine, for it but rarely occurs 
as a complementary restitution of new tissue in the 
left lobe in response to destruction of large tracts 
of hver-substance in the right lobe. 

James F. Goodhart. 

LIVER, Fatty Disease of — D efinition. — A 
disease attended by painless enlargement and 
diminished consistence of the liver , due to the 
presence of a large quantity of fat or oil in the 
secreting structure ; and occumng in connection 
with phthisis and other wasting diseases, or in per- 
sons of luxurious and indolent habits, in whom 
there is usually an abundant development of fat in 
the tissues and other organs. 

^Etiology — Fatty hver may combine fatty 
degemration and fatty accumulation Fatty de- 
generation IS met with in association with other 
hepatic diseases, as acute atrophy, amyloid dis- 
ease, cancer, and phosphorus-poisoning It is with 
fatty infiltration that we are here more particularly 
concerned. The fat may come either from within 
or from without the body. The former case is 
illustrated when the greater part of the fat of the 
tissues and organs is absorbea, as in the emaciation 
of advanced phthisis A fatty hver exists in about 
one third of the cases of this disease, and is met 
with much more freouently in females than in males. 
Fatty mfiltration 01 the liver also occurs m con- 
nection with other wasting diseases, and is not 
infrequent in patients who have been long bed- 
ridden. When fat is mtroduced from without, the 
affection of the hver is associated with development 
of fat in other organs and in the tissues generally. 
Persons thus affected are usually given to undue 
indulgence in eating and drinking : to eating not 
only too much food, but food nch in and feit, 
and dnnkmg beer, or other alcoholic beverages, to 
excess Want of exercise of mind and bwy, a 
heated atmosphere, and luxurious habits, mateiWly 
assist in determinmg the affection. In illustration 
of this cause may be adduced the off-cited expen- 
ments of Magendie, who induced very fetty livers 
m dogs by fe^ng them exclusively on butter ; and 
also the production of the frit gras in geesei by 
pennin|[ them up in a heated atmosphere and 
cramming them. 
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Anatomical CHARACTERS.<~In fatty disease the 
liver is more or less enlarged, but seldom to any 
great extent ; the surface is smooth ; the borders 
are rounded ; the substance pits on pressure ; and 
iht organ is either of pale yellower drab colour, or, 
when partially affected, has a mottled appearance. 
A portion placed in water floats, showing a 
diminished specific gravity. On cutting into the 
organ the knife is greasea ; and a greasy stain is 
impartwi to blotting-paper applied to the cut surface. 
Under the microsco^ in slighter grades, fat- 
granules and globules are seen to be limited to the 
outer zone of the lobules in the vicinity of the 
rtal vessels ; but in advanced cases every cell will 
found to be filled either with separate globules, 
or with a single large drop of fat. In less extensive 
infiltration the liver may show a mottled surface, 
the fat being collected in the outer or portal zone, 
sometimes in the intermediate or arterial zone, the 
area of the hepatic veins being free. Fat in limited 
quantity is always present in the human liver, so 
that the term ‘ fatty ’ can only be applied when it is 
in excess. 

Symptoms. — In the lesser grades of fatty liver 
there are no distinctive symptoms, either objective 
or subjective. When the afifection is more pro- 
nounced, percussion will indicate more or less en- 
lai^ement, usually in the downward direction ; and 
palpation may detect a rounded border and dimi- 
nished consistence, and will, at any rate, determine 
that the organ is not unduly hard, has no irregu- 
larity of surface, and does not differ materially in 
shape from the healthy liver. There is seldom, if 
ever, any pain — at most, in marked cases, a sense 
of tension and of uneasiness on lying on the left 
side. Jaundice is a rare event j and ascites and 
enlargement of the spleen cannot be classed as 
symptoms of the disease. In cases of fatty infiltra- 
tion, dependent on luxurious habits, as regards diet, 
&C., there is usually more or less development of 
fat in other organs, as well as in the omentum and 
subcutaneous cellular tissue. In cases where the 
liver is much enlarged, and there is much abdominal 
fat, the upward pressure may interfere with the 
action of the diaphragm, and cause, especially after 
meals, embarrassment of breathing. Advanced 
cases may be associated with irregularity, generally 
sluggishness, of the bowels ; more or less dyspepsia ; 
and loss of appetite ; though these symptoms are 
not characteristic of the condition. 

Diagnosis. — The enlargement of the liver, with 
pre^rvation of its normal shape, without hardness 
or irregularity; the absence of pain, jaundice, 
ascites, or enlargement of the spleen ; and its asso- 
ciation either with the emaciation of phthisis or 
other wasting diseases, or with the habits of the 
gourmand and general development of fat in the 
body, will usually enable us to distinguish fatty from 
other nepatic diseases. 

Prognosis. — The prognosis of fatty disease of 
the liver is affected by the associated condition of 
the {Mtient, and will, of course, be unfavourable in 
phthisis. 

Treatment. — The general therapeutical indica- 
tions in fatty liver resulting from luxurious habits 
of living, point to reform in the direction of diet, 
air, and exercise. Rich, oily, and fatty articles of 
food are to be avoided ; while sugar and starch 
should only be taken in small quantities. Beer, in 
all forms, is objectionable, and so also is every o^er 
form of alcohol, except, perhaps, small quantities of 


light Bordeaux with meals. Exercise, either on 
foot or horseback, should be had recourse to daily, 
but must be regulated accordid|; to the soundness 
of the heart and circulation. Free exposure to ^re 
air, and avoidance of heated rooms, are desirable. 
The functions of the skin must be promoted by 
adequate clothing, and by the use of the bath, or by 
sponging with soap and warm water. The bowels 
must be attended to, and dysj^epsia met by antacids 
and vegetable bitters. The Carlsbad waters — the 
warm Sprudel especially — are indicated, being sup- 
posed to act upon the redundant fat. 

James F. Goodhart. 

LIVER, Functional Disorders of. —Descrip- 
tion. — The liver being the largest gland in the 
body has a number of extremely important functions 
connected with the processes of assimilation, nutri- 
tion, and metabolism. 

The satisfactory discharge of these functions may 
be impeded or interfered with by a number of dif- 
ferent causes and with very various results. A con- 
dition of hepatic inadequacy or insufficiency, usually 
partial and not manifesting itself equally on all the 
functional activities of the organ, is thus of frequent 
occurrence. The conception of functional disease 
of the liver implies (i) that there is no structural 
change in the organ, and (2) that there is no cause 
for the disturbance of function except in an inherent 
want of energy and power in the organ, in other 
words, that the functional disturbance is primary in 
the liver and not secondary to morbid processes 
elsewhere. 

As far as our knowledge goes at present there is 
little proof that primary functional disease, as above 
indicated, forms a definite morbid entity. It is 
true that a multitude of symptoms and diseases have 
in the past been referred to this cause with the re- 
sult that the lay mind has become imbued with and 
attracted by the vague conception of functional dis- 
orders of the liver ; it is undoubtedly true that in 
practice the vast majority of cases formerly so de- 
scribed admit of more intelligible explanation. The 
nature of the essential factor may vary ; thus (i) in 
some instances it is temporary morbid change in 
the liver, such as congestion, cloudy swelling and 
parenchymatous degeneration of the liver-cells, or 
transient inflammation ; (2) in many cases the liver 
suffers from the action of toxic bodies manufactured 
in the intestines or elsewhere ; (3) sometimes there 
is definite structural change, as, for example, in 
the early stages of cirrhosis or inflammation of the 
bile-ducts ; (4) while in other instances, conditions 
either due to general perversion of metabolism, 
such as lithsemia and gout, or arising elsewhere as 
gastro-intestinal dyspepsia, have been regarded as 
the manifestations of a primary hepatic inadequacy. 

The consideration of the subject will be facilitated 
by briefly referring to the following important 
functions of the liver. 

The glycogenic function of the liver may be con- 
sidered as compnsing [a) the storing up, in the form 
of glycogen, of sugar derived from the alimentary 
canal, and {b) the formation and supply of sugar 
to the economy. The liver may fail in stopping 
sugar brought to it, and alimentary glycosuria will 
result, or the sugar-forming function may run riot 
and diabetes mellitus develop. The mechanism by 
which the glyco|;enic function of the liver is dis- 
turbed is a question of much interest and is discussed 
elsewhere. See Diabetes Mellitus. 
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In the metabohsm of protetds the liver plays an 
important rdle m si^pervismg the formation of urea 
It has been generally assumed that disturbance of 
this function of the liver results in the production of 
uric acid at the expense of urea ; Murchison indeed 
based his well-known description of lithsemia {see 
Uric-Acid Diathesis) on the supposition that from 
inherent defect in the liver its functions are disturbed 
by insufficient causes, and that as a consequence 
uric acid was poured out in larger quantities into 
the circulation That disturbance of hepatic func- 
tion may play some part in excessive production of 
uric acid is very probable ; but it must be re- 
membered that uric acid may be manufactured else- 
where in the body from nuclein, and possibly also in 
the kidney Urichtemia should therefore be regarded 
as the outcome of a general perversion of proteid 
metabohsm, and not as solely due to disordered 
hepatic activity. Further, disturbance of the 
proteid metabolism in the liver is in many instances 
so manifestly due to structural changes, or to 
morbid processes, such as dyspepsia and auto- 
intoxications elsewhere, that it is unsafe to assume a 
primary disturbance of this function as a common 
event 

The secretion of bile by the liver was formerly 
thought to be diminished by a ‘ torpid ’ state of the 
organ m the condition known as biliousness. 
Diminution of the flow of bile into the intestine 
depends in such cases on catarrhal swelling of the 
mucous membrane of the bile-ducts In some 
instances there may be an incipient catarrhal jaun- 
dice from the spread of inflammation from the 
duodenum to the common bile-duct ; while in other 
cases there is probably catarrh of the small intra- 
hepatic ducts, set up by irritating and toxic bodies 
absorbed from the intestinal tract, and often asso- 
ciated with congestion of the liver. It is quite 
in accord with this explanation that the most satis- 
factory treatment for this disorder is directed to the 
intestine, such as Blue-Pill and Mistura Sennae 
Composita, and not to stimulation of the liver See 
Gall-Bladder and Bile-ducts; and Jaundice 

By its antitoxic function the liver arrests poisons 
reaching it from the alimentary canal, and prevents 
their passage into the general arculation. In doing 
so It may suffer damage, as is seen in an extreme 
degree in phosphorus- poisoning ; and as a result this 
antitoxic or protective function fails and poisons 
escape into the blood. Many^ of the symptoms 
popularly ascribed to ‘ torpid liver,* such as head- 
ache, drowsiness, irritability and depression, 
muscse volitantes, and bitter taste in the mouth, 
are due to the flowing of the circulation with toxic 
bodies In well-marked structural change m the 
liver, as in acute atrophy and in the later stages of 
cirrhosis, the failure of the antitoxic function of the 
liver results in extreme hepatic toxeemia or cholsemia, 
which has many resemblances to uraemia. See 
Jaundice 

The foregoing remarks have shown that func- 
tional disorders of the liver are practically either 
manifestations cf definite structural change in the 
liver and bile-ducts or secondary to morbid processes 
elsewhere 

The symptoms which have, many of them, been 
already mentioned m the sections on the functions 
of the liver may now be briefly summarised as fol- 
lows* Distaste for food, dyspepsia, and flatulence 
are due to gastro-intestmal disturbance, set up by 
poisonous or unsuitable food. The ictenc tint of 
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the conjunctivse, the muddy complexion, and the 
diminished quantity of bile in the stools are ac- 
counted for by slight catarrhal obstruction to the 
outflow of bile from the liver. Piles, the feelmg of 
weight in the right hypochondnum, and the dis- 
ordered action of the bowels are due to congestion 
of the liver, brought about by the advent of food- 
products either poisonous m quahty or exwssive in 
quantity This state of hepatic congestion is readily 
set up in patients who have suffered from malarial 
fevers in hot climates, such as India. Headache, 
giddiness, irritability of temper, malaise, other 
nervous symptoms, and the bitter taste in the mouth 
are due to poisons absorbed from the alimentary 
tract getting into the general circulation from failure 
of the antitoxic function of the liver See BlLE, 
Disorders of 

The trecUment of secondary functional disturbance 
is to discover and treat the pnmary cause. Often 
It IS to be found in the alimentary canal, and can be 
removed by blue-pill and senna-draught Mercury 
drives out the bile from the gall-bladder and ducts, 
and by sluicing out the common bile-duct will have 
a beneficial effect on catarrh of that duct Purga- 
tion removes the products of fermentation and 
prevents auto-intoxication, while at the same time 
It reduces the hepatic congestion. 

Plenty of water should be taken, so as to stimu- 
late the action of the kidneys, while a milk-diet free 
from irritating or stimulating mgredients should be 
prescnbed Alcohol should m rigidly tabooed while 
the symptoms last, and only taken sparmgly m the 
intervals The symptoms due to congestion, early 
cirrhosis, &c , must be treated on the lines laid 
down elsewhere After the symptoms have sub- 
sided fairly active exercise, plenty of fresh air, and 
a carefully regulated diet should be enjoined As 
pointed out above, the rational treatment includes 
that of the primary cause See Digestion , 
Stomach ; and the other articles on the Liver 
H. D Rolleston 

LIVER, Gangrene of — See Liver, Abscess 
of ; and Inflammation, Acute, of. 

LIVER, Hydatid Disease of —Anatomical 
Characters —The liver is the organ most fre- 
quently affected with hydatid disease There is 
usually but one cyst, but there may be two, three, 
or more ; and the size of the cyst may vary from 
that of a pea to that of a child*s head The cjrsts 
may exist in either lobe of the liver, but they are 
more frequent in the right , and they may be at- 
tached to the upper or under surface, or project 
from the border, or lie buried in the substance of 
the gland This is more or less modified m form, 
and increased in size, according to the magnitude 
and site of the cyst When the cjrst is small and 
deep-seated, there will be no appreaable ch&nge in 
the liver, and the disease may be latent for years 
When, however, the cyst is very large, it, with the 
liver, constitutes a tumour, wmch may encroach 
upon the thorax, and also fill a great part of the 
abdomen Pressure of the cyst maymduce atrophy 
of a portion of the liver, but, at times, hypertrojAy 
18 the result. The bile-ducts have occasionally wen 
found to be obliterated, or a communication to have 
been effected between them and the cysts. When 
at the surface of the organ, the cysts as th^ en- 
large may induce inflammation and thickening of 
the pentoneum, and adhesion to neighbouring 
structures. 
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Symptoms. — A hydatid cyst, when sufficiently 
large and near the surface, generally exhibits itself 
as a tumour of variable size, situated either in the 
right hypochondrium or in the epigastric region ; 
evenly globular in its early stages ; firm, resisting, 
yet elastic, and, at times, with a sensation of 
fluctuation. Brian9on and Piorry noticed a vibra- 
tion or hydatid fremitus — which is some- 

times felt when the surface is compressed gently 
by three fingers of the left hand, and sharp per- 
cussion made with the right hand over the middle 
finger. If the tumour is situated behind the liver, 
it will, as it develops, push this organ forwards, 
flatten it, and increase the area of dulness. The 
tumour may last for a considerable time, and go on 
increasing to some extent, and yet the patient may 
remain free from constitutional disturbance, perform 
all his functions well, and keep in good condition 
as regards flesh and strength. When, however, it 
has attained a very large size, it will give rise to 
various S)nnptoms — to a feeling of tightness and 
distension ; if it press upwards, to embarrassed 
breathing, cough, possibly more or less dulness, with 
diminished respiration, at the base of the right 
lung, and palpitation ; if upon the abdominal 
viscera, to interference with their functions. Pain is 
not generally present, but in some cases there is a 
gnawing pain, either at the epigastrium or extending 
forwards from the lumbar region. CEdema of the 
lower extremities may occur when the tumour 
presses upon the inferior vena cava ; or ascites may 
result from a similar effect on the portal vein. 

Diagnosis. — Hydatid tumour of the liver is not 
always easily diagnosed ; but the characteristic 
features already noticed, and the maintenance (in 
many cases up to an advanced stage) of a good 
state of health, will generally point to its nature. 
Abscess of the liver will be distinguished by local 
and remote pain ; rapidity of onset ; the frequent 
antecedence or co-existence of dysentery ; and 
severe constitutional symptoms, such as hectic fever, 
rigors, &c. It must, however, be remembered that 
hydatid cysts are liable to become inflamed and to 
suppurate, when the diagnosis will not be so readily 
made ; but even so, the suppuration of a hydatid 
cyst is less likely to be accompanied by the acute 
paroxysmal fever so charactenstic, if present, of 
abscess of the liver. Cancer of the liver will 
generally be marked by irregularity of surface, and 
often a peculiar hardness and heaviness ; the 
presence of pain j the cachectic aspect ; loss of 
flesh ; and the rapidity of progress. Aneurysm of 
the abdominal aorta may form an epigastric tumour, 
of even spherical shape; but the pulsations, fre- 
quently very forcible, coupled probably with a bruit, 
audible along the course of the vessel before and 
behind, will determine the diagnosis. The site, the 
pyriform shape and the uniform size, the greater 
mobility, and possibly the accompaniment of jaun- 
dice, will distinguish from hydatid disease the 
tumour caused by a distended gall-bladder. Frerichs 
believed that hydatid dis^e of the liver is more 
frequently confounded with localised pleuritic effu- 
sion at the base of thb chest than with any other 
affection. He remarks that the same signs — dul- 
ness on percussion, absence of vocal thrill, inter- 
costal fluctuation — would be present in both cases. 
He rests the diagnosis on the fact that the line of 
dulness would present a curve which would look 
upwards in the one case, downwards in the other. 
To this sign, of uncertain presence, may be added 


that the vocal vibration and resonance, although 
perhaps somewhat lessened, are <»ot usually damp^ 
by pressure from below the diaphragm to the extent 
that is effected by fluid in the pleura. 

Terminations and Prognosis.— Hydatid tu- 
mour of the liver may last for years, and be com- 
patible with an average state of health j or, at an 
early or advanced period of its existence, it may 
terminate in one of the following ways ; i. It may, 
from its bulk and position, press upon and interfere 
with the functions of different organs. Pressure on 
the large venous trunks may induce ascites and 
dropsy of the lower extremities ; pressure upon the 
stomach and intestinal canal may obstruct functions 
connected with the assimilation of food, and induce 
failure of flesh and strength, and ultimately death 
from exhaustion. 2. The tumour may contract 
adhesions with the diaphragm ; ulcerative action 
through this may be set up, and either {a) discharge 
of the contents of the sac may take place into the 
pleura, and fatal pleuritis result ; or {d) further ad- 
hesions and ulceration may effect communication 
with the lung, when haemoptysis or pneumonic 
symptoms ensue, and the contents of the sac, mixed 
with blood or the products of inflammation, are 
expectorated. The disease is sometimes cured by 
this means. 3. A rare result is adhesion to, and 
ulceration into, the pericardium, with escape of 
contents, and rapidly fatal results. 4. Adhesion 
may be effected with some part of the alimentary 
canal, and the contents of the sac be discharged by 
vomiting or by stool. 5. Rupture of the sac may 
be caused by a blow or otherwise ; the contents be 
discharged into the peritoneum ; and fatal perito- 
nitis result. 6. The tumour may contract adhesions 
with the parietes, point externally, and be opened 
or effect an opening by natural process, inflammation 
and suppuration having been previously set up in 
the sac. 7. Budd and Frerichs notice a possible 
cure from the obliteration of the sac by the formation 
within it of a putty- like matter, the combined result 
of degeneration of the cyst and its contents, and of 
inflammation outside the parent-cyst. These con- 
ditions are often seen post mortem^ and are fre- 
quently associated with calcareous changes in the 
cyst-wall, as well as with the deposition of brown 
or orange biliary pigment. So generally is pigment 
of this kind present in various parts of these cured 
hydatids, that there is good ground for supposing 
that the rupture of minute bile-ducts into the cyst 
or its wall is no uncommon thing ; and that, either 
by killing the parasite or by effecting slow in- 
flammatory changes in the bed of the cyst, it leads 
to a spontaneous cure in no inconsiderable number 
of cases. As an illustration, although a rare one, 
of the extent to which the slow inflammatory 
changes may proceed under favouring conditions, 
there is a specimen in the museum of Guy’s Hospital 
where the hydatid is surrounded by, and haa no 
doubt determined, an enormous growth of gum- 
matous material. 8. Communication may be effected 
between a hydatid cyst and one of the larger bile- 
ducts, and then the result will usually be fatal, 
although there are one or two cases recorded of 
recovery. 9. Similar cysts may be formed in other 
parts or organs of the body. 10. As a possible 
rare event may be mentioned communication of the 
sac with the ascending vena cava, escape of the 
contents into this, transfer of the contents to the 
right side of the heart, impaction in the pulmonary 
artery, and fatal asphyxia. 
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Treatment. — So long as hydatid tumours pro- 
duce no distressing symptoms and do not affect the 
function of any organs, there is no pressing cause 
for interference. But as some of the inconvenient 
or dangerous symptoms mentioned in the last para- 
graph are likely sooner or later to occur, and as, 
owing to the improvements in modem surgery, 
interference with these cysts is now far less dangerous 
than It used to be, it is generally recommended 
that they should be treated surgically without much 
delay. The special forms of inconvenience which 
would make operation necessary are the size of the 
cyst and the presence of adhesions to, or mechanical 
interference with, surrounding parts Any of these 
may cause disturbance of the functions of neigh- 
bouring viscera or induce ascites from pressure on 
the portal vein. The symptoms which are indica- 
tive of approaching danger are those of acute or 
chronic suppuration, or an obvious extension of the 
cyst upwards, rupture into the pleura being an 
occasional and extremely dangerous complication, 
and one which, if not actually fatal, is likely to 
leave a completely collapsed lung and an incurable 
pneumothorax. 

It was formerly recommended that hydatids of 
the liver should be punctured with a fine trocar and 
cannula , and the reports of Australian and other 
surgeons render it certain that a number of cases 
may be cured in this way There are, however, 
certain dangers in connection with this method of 
treatment which appear to be unavoidable, espe- 
cially those arising from leakage of the contents of 
the cyst into the peritoneal cavity It is also re- 
cognised that by no means all the cases can be cured 
in this way It is therefore usually recommended 
in this country that the cyst be drained or removed 
without recourse to previous tapping In a case 
where a cyst of some size impinges on the abdominal 
wall, the operation consists in making an incision 
ov er the most prominent part of the tumour, or, if 
possible, at a somewhat higher level The cyst- 
wall IS grasped with volsella and the needle of an 
aspirator is plunged into it As the fluid is drawn 
off the cyst collapses and its walls can be drawn into 
the wound At this period the wall may be freely 
incised, and the daughter-cysts together with the 
endocyst removed The cyst-wall is then stitched 
to the skin of the abdominal wall and a drainage 
tube inserted. In the case of smaller cysts it may 
be necessary to perform the operation in two stages 
m the first, the tumour is exposed and means are 
adopted to ensure the presence of adhesions , in the 
second the cyst is opened and treated as in the 
case of the larger cyst Occasionally it is found 
possible to dissect out the whole cyst ; and this is 
especially the case if the wall has become calcified, 
Under these circumstances this is the only treatment 
to pursue, and it usually presents no great difficul- 
ties 

Treatment by free incision and drainage is not 
altogether free from danger Serious haemorrhage 
may occur, but this is rare. The greatest nsk is in 
connection with the possible occurrence of septic 
changes after the operation If this should happen 
when the cyst is large, the patient’s life will be in 
danger It is therefore of the greatest importance 
that throughout the treatment the strictest attention 
should be paid to all the antiseptic arrangements 
When operating it is important to recollect that 
hydatid cysts may project upwards at least as far 
as the second rib in front ; and that cyst^ not 


necessarily of large size, may be found in the right 
ihac fossa or tou(ming the spleen in the left hypo- 
chondnum. 

If It be decided to adopt the method of simple 
puncture, the least dangerous method is to employ 
the aspirator, but if this be done it is very important 
only to exhaust a small quantity of air from the 
bottle before the needle is inserted, and afterwards 
to work the pump very slowly, otherwise the 
daughter-cysts will be sure to be drawn against the 
eye of the cannula, and the escape of the fluid 
thereby prevented Such methods of treatment as 
the injection of the cyst with some stimulating 
fluid, or the gradual opening of it by the applica- 
tion of caustics, are now obsolete 

Treatment by medicinal agents administered 
internally has proved entirely useless 

James F. Goodhart. 
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LIVER, Hypereemla (Passive) of — Synon. : 
Passive Congestion of the Liver , Nutmeg Liver 

Definition. — Uniform enlargement of the liver, 
with preservation of its normal shape , caused by 
over-distension with blood, the result of mechanical 
obstruction to the return of blood to the heart It 
may be attended by a sense of fulness and oppression 
in the right hypochondriac and epigastric regions, 
and often by slight jaundice 

Passive congestion is due to interference with the 
return of bloc^ from the liver through the hepatic 
vein and inferior vena cava to the heart Such 
interference maybe due immediately to dilatation of 
the right heart, with affection of the tncuspid valve ; 
to obstruction to the circulation m the course of the 
pulmonary artery, caused by different diseases of 
the lungs ; or, farther on, in the line of the circu- 
lation, to disease of the mitral or aortic valves. 
The affections of the lungs which interfere with the 
pulmonary circulation are either acute, as pneumonia, 
and then the hepatic hyperemia may pass off with 
the disease , or they are chronic, as emphysema 
and fibroid disease, and then the hypersemia will 
persist Passive congestion of the liver may result 
from direct obstruction to the flow of blood by the 
pressure on the inferior vena cava of aneurysmal or 
other tumours, or of the cicatncial tissue formed as 
a result of mediastino-pencarditis Mere weakness 
of the heart’s action often keeps up a certain amount 
of passive congestion 

Anatomical Characters — A hyperaemic liver 
IS increased in size about equally in all directions ; 
Its resistance is also increased ; its peritoneal invest- 
ment appears distended and shining On making 
an incision blood oozes out freely, and the cut sur- 
face IS dark red — either uniformly so, or spotted 
with intervening lighter spaces. The central vessels 
of the lobules— the hepatic veins— are engorged ; 
and when persistently so, as in disease of the mitral 
valve, the cut surface gives the characteristic appear- 
ance to which the term nutmeg liver has been 
applied. The dark centres contrast with the pale 
circumference of the lobules, the light and dark 
parts being clearly defined, but var^ng according 
to the section ; the surface gives an appearance 
which resembles closely that of a cut notmeg. The 
central dark spots result from distension of the 
hepatic veins, and deposition of bile-pigment in the 
adjacent hepatic cells, which are more or less atro- 
phied by pressure; the lighter spaces correspond 
to the circumference of the lobules, the light cdour 
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being emphasised, in some cases, by the presence of 
fat in the cells at the circumference. In addition to 
the atrophy of the cells by pressure of dilated hepatic 
veins, there may be hypertrophy of the interlobular 
connective tissue, with lymphoid bodies scattered 
through it The so-called chronic congestion of the 
Anglo-Indian is described on p. 897. 

Symptoms and SEQUELifi.-— In slight cases of 
hypersemia the liver does not extend much beyond 
its normal limits, but it may perhaps be felt below 
the borders of the ribs and across the epigastrium. 
In severe cases, and especially in passive hypersemia 
from obstructed circulation, the organ often attains 
a considerable size, and is found, on percussion, to 
extend upwards into the mammary r^on, down- 
wards nearly to the umbilicus, and across into the 
left hypochondrium. Its resistance is generally in- 
creased, and, in old-standing cases, such as the 
local condition occurring as the effect of tight-lacing, 
it may even be hard enough to create the suspicion 
of msdignant disease. There is often, especially in 
acute cases, tenderness on pressure. The patients 
do not complain of pain, but of a sense of oppres- 
sion and fulness in the right hypochondriac and 
epigastric regions, and of uneasiness from the pres- 
sure of clothes, or on lying on the left side. In the 
most acute cases there is marked functional and 
general disturbance ; a furred tongue, nausea, 
vomiting at tiroes of bile, bilious diarrhoea, sallow- 
ness of complexion, or some amount of jaundice. 
In certain cases the bile seems to be peculiarly 
acrid, and causes much griping and distress as it 
passes downwards, and smarting as it is voided. 
The urine is high-coloured, and loaded with urates. 
The patients often complain of headache, are irri- 
table and depressed in spirits, and feel languid and 
drowsy. When jaundice is present in any marked 
degree, there is probably catarrh and transient 
obstruction of the smaller bile-ducts. 

There are symptoms indicative of the pulmonary 
or cardiac affection on which it depends. The 
complexion is more or less dusky, and there is a 
certain amount of lividity mixed with the jaundiced 
hue. The liver may be found to vary in size in 
accordance with the variations in the conditions 
which give rise to it. It may sometimes pulsate. 
Ascites may now become a prominent symptom, 
while the general dropsy resulting from associated 
heart-affection may be yielding to treatment. 

Diagnosis. — It is only when the congestion is 
chronic, and the liver hard and resistent, that an 
erroneous diagnosis may be made ; but the previous 
history of the case, the discovery of a sufficient 
cause, and the associated general symptoms, will 
lead to a right conclusion. It might be mistaken 
for albuminoid disease, and inde^ the liver may 
be really undergoing this degeneration as well. 

Prognosis. — This will depend upon the cause, 
and as it is largely due to disease in the chest, it 
will be influenced by the nature and stage of such 
disease. 

Treatment.— If, a« is often the case, the cause 
is inemediable, treatment can only be palliative. 
This should include rest; restriction to a bland 
fluid diet ; and the free action of the bowels by a 
doM of calomel, followed after a few hours by a 
saline aperient, either in the form of a draught, or 
of one of the more active mineral waters. A single 
sufficient dose of calomel, four or five grains, will 
often rapidly relieve attendant gastric irritation and 
vomiting, and ensure a free downward discharge 


of bile. Should there be much tenderness on 
pressure over the liver, the application of sinapisms 
or turpentine stupes, followed by hot poultices, will 
be beneficial. The portal system must be kept re- 
lieved by a dose of Pullna or Friedrichshall water, 
or by a saline draught, every or every other morn- 
ing, preceded the previous night by some mercurial 
preparation, if the secretion seem to require this. 
Resin of pc^ophyllum may be advantageously sub- 
stituted for mercury in some cases, but it is uncertain 
in its action. Its griping effect is counteracted by 
the addition of a little extract of hyoscyamus or half 
a grain of extract of cannabis indica, and its action 
will be quickened by adding a little compound 
colocynth pill. Other remedies too appear to be 
sometimes useful, such as taraxacum (aperient and 
alterative) ; combined, in subjects of gouty habit, 
whose urine is more or less charged with lithates, 
with bicarbonate of potassium, or, in other cases, 
with diluted nitro-hydrochloric acid. This acid, 
in torpidity and chronic enlargement of the liver, is 
one of our most effective remedies. It appears to 
act by altering and promoting the biliary secretion, 
and by improving the tone of the digestive organs. 
It may be used both internally and externally. Ten 
to twenty drops of the diluted acid of the Pharma- 
copceia may be given two or three times daily, com- 
bined with taraxacum, quinine, or other drug, 
according to indications. The external use of the 
acid has been advantageously had recourse to at the 
Seamen’s Hospital for years, either in the form of 
compress over the abdomen, or by sponging the 
ijurface of the body. The fluid is prepared by 
adding eight ounces of the diluted acid of the 
Pharmacopoeia to a gallon of water at about 98° F. 
Earthenware or wooden vessels should be used ; 
and all sponges and towels must be well washed in 
cold water after use, or they will be destroyed by 
the acid. At times the external use of the acid 
causes purging ; and sometimes severe irritation of 
the skin. Chloride of ammonium and iodide of 
potassium must be mentioned as drugs that have 
been found serviceable in reducing livers enlarged 
by chronic congestion. 

In the hypersemia resulting from disease of the 
mitral or aortic valves, or from chronic pulmonary 
changes, it is sufficient to remark that the chest- 
symptoms will often be most effectually relieved by 
treatment directed especially to the liver. 

Much benefit will result in many cases of hyper- 
semia from a course of mineral waters at one of the 
German or English spas, Marienbad, the springs 
of Carlsbad, IGssingen, Cheltenham, Harrogate, 
&c. A more detailed notice of the different spas 
and waters in relation to hepatic affections will be 
found under other articles. See Liver, Functional 

Disorders of ; and Mineral Waters. 

James F. Goodhart. 

LIVER, Inflammation of (including ACTIVE 
HYPEREMIA). — Synon. ; Hepatitis; Acute Con- 
gestion of the Liver; Fr. Hipatite Aigu'e; Ger. 
Acuie Leberentzundung, 

In this article hepatitis and acute congestion of 
the liver will be treated as one disease, suppurative 
hepatitis being dealt with separately {^see p. 882). It 
may be said that hepatitis is only an advanced stage 
of acute hypersemia or congestion, and this is pro- 
bably what is meant when cases are returned, as 
they often are in Army returns, as hepatitis. 

Active hypersemia of the liver is divided into two 
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varieties, acute and chronic, the latter form, the so- 
called ‘ tropical liver,* being due to a tersistence of 
the causes which lead to the acute condition. 

^Etiology — Though far from unknown in cold 
countries, acute congestion of the liver is especially 
common among Europeans who have migrated to 
the tropics, and there continue their old habits of 
life un«r very different climatic conditions. There 
IS also a form of hyperaemia of the liver which is 
purely physiological, occurnng especially in Euro- 
peans near the beginning of their life in the tropics. 
It IS due to the diminished lung-metabolism, the great 
heat, the less active habits (induced by the heat), 
and the rich food, for the appetite is stimulated 
rather than reduced on first arrival in a hot country. 
This state of physiological hypersemia may remain 
stationary, but is very prone to pass into a patholo- 
gical state from some slight exciting cause, such as 
a cold bath, a wetting, the fitful pulling of a punkah 
during sleep, a sudden storm at night, a surfeit of 
food, an excess of wine taken at a dinner-party, or 
a chill, especially after polo or tennis Such causes 
can produce a very acute congestion or even a hepa- 
titis If such exciting causes are repeated, or if a 
patient persists in dietetic or alcoholic excess, or 
does not take sufficient regular exercise, this state 
passes gradually into that of chronic engorgement 

Another cause which renders the affection common 
in warm countries is the influence of repeated at- 
tacks of malarial fevers All attacks of malarial 
fever lead to the congestion of the internal organs, 
especially of the liver and spleen, and if these at- 
tacks are frequently repeated and not properly 
treated, they result in a well-marked form of hepatic 
cirrhosis, ultimately followed by dropsy and all its 
attendant evils See Malaria 

The following figures show how much more com- 
mon hepatitis and hyperaemia of the liver are among 
Europeans in India than among the natives, thereby 
also showing the influence of the dietetic and other 
climatic conditions as factors in their causation In 
fen years (1889-99) there were 12,461 admissions 
for hepatitis and congestion of the liver in the British 
Army in India, of which the average strength was 
68,950, while in the Native Army (average strength 
127,000) there were only 1,826 admissions for these 
complaints , that is, while the British ratio was 
18 per thousand, it was only i 4 among the native 
sepoys As regards the influence of alcohol, while 
there is no doubt that alcoholics suffer largely from 
hepatic congestion, moderate drinkers and even 
total abstainers are by no means exempt from this 
disease 

The life of the British soldier in the long Indian 
day IS in itself conducive to such attacks — parades 
at early dawn, work over by 9 A M , confinement in 
a crowded barrack, with the hot air pouring m 
through the too often open door, the feebly pulled 
punkha, the neavy miaday meal, the long hours 
spent lying on a bed, and the evening parade, fol- 
lowed by great thirst, too often quen^ed by large 
draughts of beer. There can, however, be no doubt 
that the frequency of these affections in India has 
been much reduc^ during recent years Bryden’s 
statistics for hepatitis and liver-abscess in the years 
1871 to 1876 gave a ratio of admissions to hospital 
of 55 per thousand ; whereas the figures for the 
same affections for the past ten years (1890-99) 
show a very much reduce ratio, viz. only 18 per 
thousand This change for the letter is to be attn- 
buted to the improvements m the habits of Euro*. 


peans in India during the past quarter of a century. 
The Anglo-Indian of to-aay is, as a rule, a tcm^ 
perate man, and probably consumes in a day much 
less alcohol than the average city-man at home. 
His chief dnnk now is whisky,^ well diluted with 
aerated water and a block 0/ ice; light German 
beer, light French or Italian wines, very different in 
potency from the brandy and heavy ports and 
sherries of a generation ago. 

The same infiuences have been at work in amend- 
ing the surroundings of the British soldier in India. 
More attention is paid to the cooking and the quality 
of his food ; the coffee-shop has to a large extent 
replaced the canteen ; rational amusements are now 
provided which supply him with regular exercise ; 
and the barracks are airy and better ventilated, and 
provided with punkhas The Army Temperance 
Association has made great strides among the rank 
and file. Nearly every regiment in India has its 
own ‘ soda-water ’ machine, and aerated waters are 
sold to the soldiers at an almost nominal cost 
That these hepatic affections are much rarer among 
women and children (European) in India is no 
doubt due to their quiet indoor life and their lesser 
indulgence in excess of food and alcohol 

No one has yet given a satisfactory explanation 
of the lesser prevalence of liver-diseases among 
Europeans in the West Indies. The British civi- 
lian or soldier does not change his habits when he 
goes to the West rather than the East Indies, yet 
there seems to be little doubt that liver-affections 
are much less frequent there than in the East Indies 
It may be that the oceanic climate of the West 
Indian islands has some influence , the sea-breezes 
temper the great heat ; and in no part of the West 
Indies IS the heat so fierce as that of the Punjab, 
Central India, or Madras. 

In the Army returns many cases are returned as 
hepatitis which are either acute hypersemia or an 
incipient stage of hepatic suppuration Some 
writers of the French school who carry the djrsen- 
tenc origin of liver-abscess too far, and ignore its 
comparatively rare occurrence among natives, among 
whom dysentery is so common, see a ‘ congested 
state of the liver ’ in every autopsy on a case of 
dysentery. This the present wnter cannot admit, 
nor can he agree with Kelsch and Keiner in tracing 
every congestion of the liver to either dysentery or 
malana 

Anatomical Characters —The liver is uni- 
formly enlarged, and its capsule distended and 
shining On incision blood, usually of a deep red 
colour, oozes out freely. The hypersemia is not 
limited to the centre of the lobule Microscopically 
the lobules may show signs of fatty change. 

Symptoms — The symptoms vary within wide 
limits, especially with the degree of acuteness. Iti 
slight congestion a smart attack of diarrhcea, with 
copious dark-coloured stools, is nature’s own method 
of relief, and often the only important symptom. 
In the more severe cases there is probably pain itt 
the side, and a feeling of weight or fulness in the 
hepatic region, felt especially when lying on the 
left side. The degree of general disturbance vanes 
much The tongue is fur^, or has a brown line 
down its centre, and is indented at the e<^es. A 
bitter taste m the mouth is often complained of, 
the urine is scanty and high-coloured, and the 
bowels are constipated or irr^;ular. There may be 
one or two degrees of pyrexia. A pain in the right 
shoulder, headache, and depression of spirits axe 
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commoiii and drowsiness after meals is sure to be 
noted. In the still more acute cases (those usually 
called hepatitis) all the symptoms are more pro- 
nounced, the temperature rises to loa® F, or there- 
abouts, palpitations are not uncommon, and the 
patient may complain of having had bad dreams. 

In the chronic form, the so-called ‘ tropical 
engorgement of the liver,* the liver is uniformly 
enhurged and painful on pressure. The superficial 
epigastric veins are often dilated (indicative of 
portal obstruction), the patient probably has piles, 
and, in some cases, the hepatic facies is well marked. 
The patient is either of the thin and sallow type or 
is fat and flabby, the eyes have dark rims round 
them, the sclerotics are yellow, the complexion is 
of an earthy muddy type, and on the malar emi- 
nences and nose there may be enlarged and tortuous 
veins. The hepatic pain is persistent and pro- 
noimced, local spots of tenderness may be made 
out at the costal border, especially at the cartilages 
of the eighth or ninth ribs. Another painful spot 
may be found a few inches below the angle of the 
right scapula. The bowels are costive or irregular, 
the patient is mentally depressed, irritable, or even 
stupid, the tongue is usually much coated, the 
appetite is capricious, the patient being seldom 
capable of enjoying a good breakfast, but often 
able to indulge freely at other meals. Sleep is fitful 
and generally bad. Nausea is often complained of 
in the morning, piles are generally present — a ‘ fit 
of the piles * often giving temporary relief to the 
general symptoms. A permanently moist condition 
of, or an itching at, the anus is a very common 
complaint. Irreguliur slight rises of temperature 
may occur at night. The circulation is not good, 
and there may be chilliness or coldness of the legs. 
Headache, giddiness, and d3^peptic symptoms make 
up the clinical picture. The irritability of the 
patient is proverbial. 

Diagnosis, — The diagnosis is generally easy, the 
pain in the hepatic region, the enlargement of the 
liver, the intestinal disturbance, and the state of the 
longue, generally sufficing to make it clear. In all 
cases attended with fever the possibility of an 
al^ss of the liver must not be forgotten, and in 
some such cases time alone will clear the matter up. 
Pneumonia at the base of the right lung and pleurisy 
have been mistaken for acute hypersemia and vice 
versd. Intercostal neuralgia has been diagnosed in 
some cases of hepatic congestion, and inflammation 
of the gall-bladder has been mistaken for it. In 
perihepatitis there is usually some neighbouring 
organ affected, and in any case the pain in peri- 
hepatitis is usually very acute and localised. The 
fever at first is often looked uf»n as malarial, and 
treated as such. The possibility of abscess must 
ever be borne in mind, and careful inquiry made as 
to a previous history of former or recent dysentery. 

The chronic form of congestion or * tropical en- 
gorgement ’ is seldom mistaken for anything except 
gout, which may also be present. The early stages 
of malignant ^sease may be mbtaken for mere 
congestion. 

Prognosis. — The proraosis of acute uncompli- 
cated conp;estion is good. Out of 12,419 cases 
admitted mto military hospitals In India only 42 
died, a case mort^py of only *3 per cent. The 
pro^osis of acute depends much on the 

patients themselves, and their ability to make the 
necessary changes in their habits of life ; that of 
chronic congestion is not so good* since, though few 


succumb to it directly, many go from bad to worse 
and die of sdme intercurrent disease or remain per- 
manent invalids. 

Treatment. — The lines both for prevention and 
treatment are indicated in the section on aetiology, 
viz. moderation in eating and drinking, and avoid- 
ance of chills. Regular exercise is essential, and 
for middle-aged men no game is better than golf, 
which can nearly always be had in the tropics. The 
public have a firm belief in a supposed necessity for 
violent exercise, to ‘shake up the liver,’ as they 
say, but an inflamed liver, like any other organ 
when inflamed, needs rest. A morning ride is ex- 
cellent, but the same cannot be said for a violent 
game of polo followed by sedentary work in an 
office for the rest of the week. 

For an cu:ute cUtcLck rest in bed, abstention from 
alcohol, and light diet are essential ; hot curried 
dishes and excessive tobacco-smoking are to be 
avoided. As regards drugs, the indication is to 
relieve the overloaded portal system by free saline 
purges. For this purpose Carlsbad Sprudel salts, 
Apenta, Hunyadi Jinos, or other mineral waters 
are prescribed, to be taken in the early morning ; 
the time-honoured blue-pill and colocynth at night 
is often invaluable. Formerly abstraction of blood 
by means of leeches was much in vogue, and was 
undoubtedly effective. Twenty grains of chloride 
of ammonium is still frequently prescribed. For 
local treatment the hepatic region may be painted 
over with the tincture of iodine, or a mustard- 
plaster may be applied, the latter often giving prompt 
relief. In malarial hepatitis treatment must be 
directed to the liver and spleen. The so-called 
‘ spleen-mixtures ’ in India generally contain ape- 
rient salines with quinine and iron. 

The chronic condition of tropical engorgement 
needs careful treatment. Rigid moderation above 
all is essential. The diet and daily supply of 
alcohol must be cut down with a rigid hand. For 
acute exacerbations the treatment must be as is indi- 
cated above for acute attacks. The ‘ hydropathic * 
belt should be worn for ten days or so, or till the 
skin gets red and raw. It can be made from a piece 
of swansdown cloth one foot broad, and long enough 
to go round the waist. It is applied round the 
waist over the hepatic region, covered with a piece of 
waterproof sheeting, and kept in its place by a broad 
bandage. N itro-hydrochloric acid is often prescribed 
in these cases, but it is doubtful if it is of use in cases 
associated with intestinal catarrh. Attacks of diar- 
rhoea are best treated by bicarbonate of sodium, 
and salol, or small doses of mercury and chalk. 
Bismuth and pepsin are useful, but astringents are 
generally harmful. 

Patients suffering from tropical engorgement of 
the liver should be sent to Europe as soon as pos- 
sible, and should undoubtedly undergo a course of 
treatment at Carlsbad. In the cold weather in 
India an artificial course of Carlst^d salts can be 
tried. A change to Kashmir will often he possible 
for those who cannot afford to get to Europe, or 
even the hill-stations in the dry weather may be 
tried. If the patient is a good sailor, a short sea- 
trip is an excellent change. If, however, the chronic 
engorgement is of long standing, every effort should 
be made by the patient to undergo the frill course of 
treatment at Carlsbad. W. J. Buchanan. 

LIVER, Maifopmatlons of. — Abnormalities 
in the form of the liver are not common, and are 
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more often acquired than congenital. The follow- 
ing are some of the most frequently observed mal- 
formations that are congenitalt and due to some 
original defect : A more or less quadrangular liver ; 
a rounded kver ; reduced proportions or total 
absence of left lobe ; prolongation of the left lobe 
in the form of a narrow tongue-like process towards 
the region of the spleen ; abnormal grooving of the 
surfaces of the liver ; extreme depth of normal 
fissures. Another occasional variety of hepatic 
malformation consists in extensive lobulation, and 
the existence of one or more additional small lobes 
— a condition met with in the livers of rodent 
animals Acquired malformation may be due to 
compression of the organ by tight-laang, straps, 
and other means In cases of hepatic malformation 
caused by tight-lacing, the upper part of the nght 
obe may be traversed from side to side, either by 
a single very deep furrow, or by two or more 
shallow depressions with elevated transverse folds 
of liver-tissue between them In those instances 
in which the constriction has been so applied as to 
‘ fold up * the liver, and to increase its convexity 
from before backwards, a single deep transverse 
furrow is often formed on the under surface of the 
right lobe The hepatic tissue in the furrows atro- 
phies , the fibrous tissue is often increased, especially 
just under the capsule 

A furrowed condition of the upper surface of the 
liver IS often observed, in which elevated folds of 
hepatic structure, with corresponding depressions, 
take a direction from before backwards This fur- 
rowing occurs meases of obstructed respiration, and 
is held to be due to the pressure of the lower ribs 
on the liver, which organ is more or less fixed by 
depression of the diaphragm and by the strongly 
contracted abdominal muscles. 

In 1 888 Riedel directed attention to a partial 
malformation of the liver occasionally observed in 
association with cholelithiasis and a distended gall- 
bladder In this condition the right lobe of the 
liver is extended downwards m the form of an 
attenuated tongue-shaped process {JlocUing lobe) 

W. Johnson Smith 

LIVER, Malpositions of — Abnormalities m 
the position of the liver are much less rare than 
abnormalities in its form The more frequent forms 
of congenital displacement include —Lateral trans- 
position, the liver being found on the left instead of 
the right side of the abdomen ; eventration, the 
organ being exposed m front of the abdomen of a 
foetus ; the presence of more or less of the liver in 
the chest, through congenital deficiency of the 
diaphragm In acquired displacement the liver may 
be either depressed or elevated, some rotation of 
the organ on its transverse axis taking place m an 
opposite direction m each case. Depression may 
be caused by pressure from above, as by effusion m 
the right pleural cavity, and probably to some slight 
extent by considerable pericardial effusion, or car- 
diac hypertrophy Elevation of the liver, which 
takes place more fiequently, may be due to pr^- 
nancy, ascites, or the presence of some large abdo- 
minal tumour. Curvature of the spine, whether 
lateral or angular, usually gives nse to some change 
in the position of the liver. In Pott’s disease the 
organ is often forced downwards towards the crest 
of the right ilium. 

By tight lacing both the TOsition and the form of 
the liver may be altered. The organ may be forced 
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downwards, and at the same time $0 twisted on its 
transverse axis that its convex surface looks directly 
forwards, and its concave surface directly back- 
wards. See Liver, Malformations of. 

A liver quite free from structural disease may, 
under certain conditions of rare occurrence, be 
capable of considerable downward displacement 
within the abdominal cavity {he^atoptosis) This 
displacement of the liver is invariably associated 
with some deformity, the organ, according to 
Treves, being flattened out, * so that the antenor 
surface is elongated at the expense of the supenor 
surface, and the inferior surface at the expense of 
the posterior.’ There is much difference of opinion 
as to the aetiology of this condition. It occurs in 
most instances in women who have had many 
children, or who have been weakened by much 
hard work, and is probably due to a relaxed state 
of the abdominal walls, associated with elongation 
of the suspensory ligaments of the liver See En- 
TEROPTOsis W. Johnson Smith 

LIVER, Morbid Growths of —Hydatid dis- 
ease, cysts of various kinds, actinomycosis (p 22), 
syphilitic gummata, angiomata, adenomata, and 
malignant disease 111 its various forms are each and 
all to be met with Some of these are described 
under their own special headings ; of the others, 
cavernous angioma need not detain us, as it has no 
clinical significance It is found post mortem in the 
form of isolated patches of spongy nievoid tissue in 
the substance of the liver. Adenomata, in like 
manner, are small and rare, and might perhap be 
better designated as an erratic locahsed lobular 
hypertrophy of the hver. They are of no practical 
importance 

Malignant Disease. — Cancerous or sarcoma- 
tous growths may occur in the hver either primarily 
or secondary to similar growths elsewhere. 

Etiology — Hepatic cancer is rare m early hfe. 
Habits of life or over-indulgence in the use of 
spirituous liquors do not seem to play any part m 
determining the malady The influence of heredi- 
tary tendency to cancer must not, however, be 
overlooked, and it has been contended of late years 
that locality has an influence in bringing it about 
Malignant disease of the hver and gall-bladder is 
primary in about one fourth of the cases , and in 
about one half of the remainder the pnmary disease 
is seated m structures connected with the portal 
system Of such as originate in the hver, the dis- 
ease in the larger number commences in the gall- 
bladder or the bile-ducts, and is of the nature of 
cyhnder-celled cancer Some few, at any rate, have 
appeared to be the direct outcome of the local irri- 
tation of a gall-stone 

Anatomical Characters. — Malignant disease 
of the liver ma^be either caranoma or sarcoma, the 
former being either hard or soft (scirrhus or m^ul- 
lary), the latter round-celled and occasionally 
melanoUc. Colloid degenerauon is rare. Cancer 
may occur as an infiltration of the Elver-tissue, when 
large masses of the hver are uniformly affect^, and 
little or no irr^ulanty of surfieice results, ft usually, 
however, occurs m arcumsenbed masses, smaller 
nodules or larger propberances, varying in size, to 
use a familiar comparison, from that of a pea to that 
of a child’s head. These masses are more or less 
numerous, and usually distinct ; or they may en- 
croach upon one another, and coalesce. When 
near the surface, they give rise to the marked in^- 



LIVER, DISEASES .OF 


gularity which is veiy characteristic of the disease ; 
and, when large and numerous, cause considerable 
increase in the size of the liver. The masses on the 
surface are sometimes flattened, and have a central 
depression (umbilication) which has been designated 
as * cancer navel.* The cut surface is either white, 
or reddish-white, or darker red when blood has been 
recently extravasated, or of varying colour from 
altered blood-pigment, when the extravasation of 
blood has been of longer date. The portal and 
hepatic veins are sometimes invaded by the cancer. 

Symptoms. — In the earlier stage of this disease, 
the symptoms are indefinite. When far advanced, 
however, a prominent irregular swelling may be 
seen, raising the abdominal parietes, and occupying 
<^ea a large portion of the abdominal cavity. 
Lesser grades of the disease may be detected by 
palpation and percussion. The liver will be found 
to extend more or less beyond its normal limits ; to 
be hard and resisting ; and, in a large proportion 
of cases, irregular. In a few cases, however, when 
the disease is of an infiltrating form, the surface 
will perhaps be smooth throughout. At times there 
is no enlargement of the organ, and the portion 
affected lies under the ribs, so that physical exami- 
nation does not help us. There is often tenderness 
on pressure, especially when the peritoneal coat is 
inflamed. Usually, but not always, there is pain in 
the liver itself ; sometimes merely a feeling of tight- 
ness and fulness ; at other times a jawing, aching 
pain ; and some patients have described the pain as 
‘ burning.* There is frequently also pain shooting 
bock to the spine, over the sacrum, or about the 
angle of the right scapula. A sensation as of a cord 
drawn round the right hypochondrium has been 
complained of. There is sometimes pain radiating 
down to the lower part of the aMomen ; and 
occasionally wandering pains in the extremities and 
body generally are complained of. When the 
stomach is intact, there may be no material dis- 
turbance of its functions, but usually derangement 
is manifested by loss of appetite, nausea, vomiting, 
and other symptoms, which will be intensified if 
tihe stomach is implicated in the disease. The 
bowels are, as a rule, constipated in the earlier 
stage, but towards the close there is often more or 
less looseness. Jaundice occurs in nearly one half 
of the cases of malignant disease of the liver, and 
is due to compression of the bile-ducts by cancerous 
masses within the organ, or by an enlarged 
lymphatic gland in the portal fissure. When once 
established it is permanent, and the colour of the 
patient varies, being pale yellow, or deep olive- 
yellow, or greenish, or sometimes of the dark hue 
which has given rise to the term ‘ black jaundice.’ 
The stools in such cases are white or clavey in 
appearance; and the urine deep-coloured from 
bile-pigment The condition of the urine, when 
there is no jaundice, is variable; in the earlier 
steles of the disease it is generally scanty and 
pigmented, and loaded with urates; in the last 
stage, copious, pale, and deficient in urea. This 
condition is due to the utter failure of digestive and 
nutritive power. Ascites is present in more than 
half of the cases, and is due either to compression 
of the portal vessels, or to implication of the peri- 
toneum. Sometimes the large size of the tumour, 
especially if ascites be present, may cause much 
pressure upwards, and give rise to distressing 
chest-symptoms, such as embarrassed breathing or 
palpitation. Haemorrhage not infrequently occurs 


in advanced cases. The blood may come from the 
stomach or bowels, and be due to portal obstruc- 
tion ; or may be of passive character, as in scurvy 
or purpura ; or the bleeding may take place beneath 
the skin. In the latter case the haemorrhage is 
accompanied, according to Frerichs’s experience, by 
intense jaundice, and usually by somnolence and 
delirium. The complexion of patients suffering 
from the disease under consideration, when there is no 
jaundice, is usually sallow, anaemic, earth-coloured. 
There is, in a large majority of cases, progressive 
and, towards the close, often extreme emaciation. 
Generally there is no fever, but it may be even 
considerable and of a hectic type, when the 
cancerous development goes on rapidly. When 
the disease of the liver is secondary to, and com- 
plicated with, cancerous affections of other organs, 
as the stomach— which occurs in a considerable 
proportion of cases — pancreas, uterus, or mammary 
gland, symptoms may exist indicating such compli- 
cations, but need not be specially dealt with here. 

Diagnosis. — When hepatic cancer is somewhat 
advanced, and the liver large and irregular on its 
surface, the diagnosis will be easily effected. In 
the early stage, on the contrary, and throughout some 
cases in which the liver is not perceptibly enlarged, 
one must be cautious in giving a hasty or too de- 
cided opinion. Inherited tendency to cancer ; the 
age of the patient ; in women the period of ‘ change 
of life ; * a sallow earthy aspect ; progressive 
emaciation ; and pain in the right hypochondrium, 
point with fair probability to the disease. But 
nearly the same conditions and symptoms may be 
associated with aggravated hypochondriasis, or 
chronic catarrh of bile-ducts; and in the latter 
case the difficulty of diagnosis is increased, as gall- 
stones are often present when there is cancer. 
Permanent closure of the bile-duct from other 
causes gives rise to persistent jaundice and other 
symptoms, as in the case of closure by pressure 
from a cancerous mass, but the emaciation and loss 
of strength are then seldom so rapid. Enlarge- 
ment of the liver from malignant disease may be 
confounded with the following hepatic enlargements 
and malignant tumours ; I. Albuminoid or larda- 
ceous disease. In this affection, the perfectly 
smooth surface, with preservation of normal shape 
of the liver, and absence of that peculiar hard- 
ness and pain in the tumour and of jaundice, will 
be sufficiently distinctive, accompani^ as it should 
be by associated indications in other organs 
Amyloid Disease). 2. In many cases of cirrhosis, 
as also of malignant disease, the liver is enlarged 
and its surface uneven, and in both diseases there 
is great resemblance in the aspect and general 
cachectic state of the patient, and similar distur- 
bance of gastric and hepatic function. In cancer, 
however, the ascites is generally but slight, and the 
liver continues to increase, and is marked by lar^e 
hard nodules and protuberances. In cancer the skm 
is often moist ; in cirrhosis it is harsh and dry. In- 
temperance is not an element in the aetiology of 
cancer, as it is in cirrhosis. In the latter disease, as 
also in lardaceous liver, the spleen is frequently 
enlarged. 3, Hydatid tumour is to be distinguished 
from a localised cancerous mass by the presence 
of more or less distinct fluctuation ; and the absence 
of pain, and of serious functional and constitu- 
tional symptoms. 4. A tumour caused by hepatic 
abscess m%ht perhaps give evidence of fluctuation ; 
at any rate it would probably be associated with or 
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consecutive to dysentery ; and is often attended by 
rigors, hectic fever, and characteristic shoulder-tip 
pain 5 Malformations and malpositions of the 
liver have been mistaken for cancerous enlargement, 
especially in females about the penod of ' change of 
life * 6 A largely distended gall-bladder has been 
mistaken for a cancerous projection from the 
liver, but the smooth oval swelling, and the site of 
the enlargement, are for the most part distinctive. 
7 Cancer of the omentum would present a movable 
tumour, separable, probably, from the liver by a 
slight area of tympanitic resonance. 8. Cancerous 
deposits in the left lobe of the liver may be readily 
mistaken for cancerous affections of the stomach 
The following points will assist in diagnosis: 
(a) Percussion even in cases of great thickening of 
the walls of the stomach gives a tolerably clear 
tympanitic sound ; in cancer of the left lobe of the 
liver, the sound is much more deadened, and is 
only somewhat tjnnpanitic on stronger percussion- 
stroke ; (^) careful examination of the liver, and of 
the stomach, when full and when empty, will also 
lead to a correct conclusion ; (c) even when the 
liver and stomach are both affected, careful examina- 
tion may often make out the boundaries of disease 
in each 9. Malignant tumour of the right lobe 
may be mistaken for enlargement of the right 
kidney, in the latter case percussion will generally 
reveal a tympanitic zone between the hepatic dulness 
and the tumour, owing to the presence of intestine 
between the kidney and liver The hepatic tumour 
is also distinguished from this and other abdominal 
tumours by its following the movements of the dia- 
phragm in respiration But when the renal enlarge- 
ment is very great, diagnosis is not easy lO Malig- 
nant disease of the ascending or transverse colon 
will constitute a movable and generally somewhat 
tympanitic swelling ; and faecal accumulations m the 
colon may be removed, but not always readily, by 
aperients and injections Percussion, too, will 
often elicit a resonant space between the enlarged 
intestine and the liver 

Prognosis. — The prognosis is always un- 
favourable Emaciation and loss of strength are 
usually progressive. The disease, when once fully 
pronounced, runs its course rapidly, the fatal ter- 
mination being seldom deferred beyond a year 
Scirrhus has usually a longer duration than medul- 
laiy cancer 

TREATMENT —This Can be but palliative, and 
directed to rendering the inevitably fotal course as 
smooth as possible by relieving distressing sym- 
ptoms. Remedies which in other hepatic affections 
are valuable, such as cholagc^ues, or mineral 
waters, are here useless, if not worse The diet 
should be plain and nourishing ; and the moderate 
use of wine and alcohol is not contra-indicated, as 
in other disorders of the liver Serious gastnc and 
other derangements must be met by appropriate 
remedies ; it being always borne in mind that we 
have to soothe the patient, and not add to his dis- 
tress by the exhibition of nauseous drugs. The 
administration of ox-gall is sometimes useful in the 
jaundice that is so common, and the liquor 

S ancreaticus is also worth trial as an aid to the 
efective digestion of fats. For the relief of pain, 
the Various preparations of opium are indicated, 
and, as a rule, morphine acts the best : it may be 
administered either internally, or by the hypodermic 
method, and must be repeat^ when pain demand^ 
It. Local applications over the liver, as poultices, 


spongiopiline, Ac., with tincture of ojpium sprinkled 
over the surface, are useful, especially when the 
peritoneal coat is inflamed. Tapping should not be 
had recourse to for the relief of ascSes, unless this 
becomes so great as to interfere by upward pressure 
with the functions of the lungs or heart. The fluid 
soon re-accumulates, and the effect of the operation 
IS to hasten the fatal termination. 

James F. Goodhart. 

LIVER, Nutmeg. — Synon. : Fr. Fau Notx de 
Muscade j Ger MuskatnussUber, — See Liver, 
Hyperaemia of. Passive 

LIVER, Syphilis of —A Hereditary Syphl- 
Us. — Synon. : Congenital syphilis ; Pericellular, 
monocellular, intercellular cirrhosis — In infants 
affected with hereditary syphilis the liver is much 
more often affected than in the acquired disease , 
this IS in favour of the view that the poison arrives 
from the placenta by the umbilical vein, which it 
will be remembered supplies blood to the liver, 
rather than that the ovum is directly infected by a 
syphilitic spermatozoon. 

Morbid Anatomy. — To the naked eye m the 
slighter cases the liver is little, if at all, altered ; in 
more marked instances it may be brown, yellow, or 
even of a violet hue It is enlarged, and may show 
adhesions on the surface On section it is tougher 
than m health, and marbled, with loss of the normal 
lobulation Small miliary spots, minute granulo- 
mata, are generally visible ; in exceptional instances 
genuine gummata or localised areas of fibrosis have 
been present Histologically the cha^e is that 
charactenstic of secondary syphilis, a diffuse small- 
celled infiltration between the hver-cells, and con- 
trasts with the localised lesions of tertiary syphilis 
This intercellular small-cell infiltration is accom- 
panied by degenerative changes in the hepatic cells, 
and may develop into varying degrees of fibrous 
tissue The small spots resembling miliary tubercles 
are collections of small round cells (syphilomata) 
Very considerable vanations may occur in the 
lesions actually found m congenital hepatic syphilis ; 
Hudela described as many as seven different types. 

Clinical Features — Enlargement of the liver 
and spleen in a child with other evidences of here- 
ditary syphilis justifies the diagnosis The liver is 
smooth, nrm, and tender, while its size is a rough 
indication of the seventy of the disease Very ex- 
ceptionally a definite tumour can be felt Jaundice 
and ascites are rare 

Terminations — When death occurs in infiints 
with congenital syphilitic disease of the liver, it is 
due to marasmus and not to the direct effects of 
the hepatic lesion Inasmuch as it is a secondary 
lesion, intercellular arrhosis is curable and reacts 
well to mercury, and in most cases that survive the 
liver probably recovers completely. As a late result 
of untreated hereditary hepatic syphilis tertiary 
manifestations may develop. This delayed here- 
ditary syphilitic disease shows itself about puberty 
or even later The liver may be much scarred by 
cicatnces and deformed by gummata, while extensive 
laxdaceous disease may in addition be present. In 
other words, it is the same as the tertiary lesions of 
acquired syphilis It is probable that, as a rttult of 
intercellular cirrhosis that has undergpne resolu- 
tion, the liver is left in a condition of more or less 
lowered resistance. If the causes of ordiiii(iV portal 
cirrhosis then arise, the liter falls a morp reluly pre/, 
and what may called paraiyphtHfU cvrhdtit 
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results* Multilobular cirrhosis in children, formerly 
the subjects of intercellular cirrhosis, is thus analo- 
gous to the parasyphilitic lesions of acquired syphilis, 
tabes dorsalis, and general paralysis of the insane* 
Probably many of the cases of multilobular cirrhosis 
in young children are of this nature. 

Treatment. — This is that of hereditary syphilis, 
i.e. mercury either by inunction or the mouth. 
Mercurial ointment ^ould be rubbed into the skin 
of the axilla or groin daily for the first three months, 
then it should be intermitted for a week, and later 
for two weeks at a time, and should be continued 
into the second year when it should be practised for 
one month in every three. Mercurial inunction 
may be carried out by placing the ointment under 
the child’s binder and letting it work in, but this is 
less satisfactory than the first-named method. In- 
unction is more effective than giving hydrargyrum c. 
creti by the mouth, since the latter may set up 
diarrhoea. To a child under two months of age 
half a grain should be given twice a day and the 
dose gradually increased. The treatment of delayed 
or tardive hereditary syphilis is that of tertiary 
syphilitic disease of the liver, while that of para- 
syphilitic cirrhosis is the same as in portal cirrhosis. 

B. Acq U I red Sy P h i i is. — In the secondary stage 
jaundice is sometimes seen synchronously with the 
roseola j it yields to mercury and not to the ordinary 
remedies for catarrhal jaundice, and is therefore 
probably directly related to syphilitic infection. It 
has been referred to various causes, such as a change 
in the mucous membrane of the ducts analogous 
ta that of the cutaneous roseola, to pressure exerted 
by enlarged glands in the portal assure, or to a 
general toxic change in the liver- substance leading 
to catmhal changes in the minute bile-ducts. The 
jaundice is benign and must be distinguished from 
that of acute yellow atrophy which in some rare 
instances has been known to attack the subjects of 
secondary syphilis. It appears that women are more 
disposed to this benign syphilitic jaundice than 
men. 

Intercellular cirrhosis has generally been considered 
to be pathognomonic of hereditary syphilis, but it 
seems almost certain that it also occurs in the 
secondary stage of the acquired disease, though 
opportunities tor investigation of this point are in- 
frequent. 

In the tertiary stage the liver may show gummata 
and cicatrices, while lardaceous disease is a well- 
recognised sequela of syphilis. Syphilitic change 
in the liver is much commoner than in any other 
internal organ, but it is not nearly so frequent as in 
hereditary syphilis. Men are more often affected 
than women, and it has been thought that local 
fiactora such as traumatism, alcoholism, or past 
affections of the liver such as jaundice may deter- 
mine syphilitic lesions. Gummata are usually mul- 
tiple, and are commoner in the larger right lobe and 
on the anterior surface. They are not uncommon 
near the &lciform ligament, and may set up local 
perihepatitis or adhesions to the diaphrs^m. By 
contraction of cicatrices and gummata the fiver may 
become lobulated, deformed, and extensively scarred ; 
and parts of the organ may mactically destroyed. 
Usually the lesions are localised and the intervening 
liver-tissue is fairly healthy, but the organ may be 
widely lardaceous or there may be localised larda- 
ceous change around a gumma. On section a 
gumma Ym a dead-white appearance and is dry and 
slightly friable. Cicatrices depress the surface of 


the liver and invade it for a short distance. Gum- 
matous change may give rise to very considerable 
enlargement of the liver, especially when combined 
with lardaceous change. 

In its earliest stage a gumma is a mass of pink 
granulation-tissue ; as the result of impaired vitality 
the central part dies and from fatty degeneration 
becomes caseous. Around the caseous centre giant- 
cells are seen, while further out the granulation- 
tissue organises into a fibrous capsule ; the arteries 
in this area show endarteritis obliterans. This 
fibrous capsule invades the adjacent lobules, which 
are, moreover, occupied by a small-cell infiltration. 
In young gummata the fibrous capsule is but slightly 
develops, while in old ones the capsule is thick, 
contracts, and may contain calcareous material. 
As a result of contraction and absorption a gumma 
may shrivel into a cicatrix perhaps containing a 
central core of caseous material. Cicatrices may 
be the relics of gummata, or may arise from organi- 
sation of syphilitic granulation-tissue without any 
preliminary caseation. Now that prolonged sup- 
puration is less common, syphilis is the more frequent 
cause of lardaceous disease of the liver. See Amy- 
loid Disease. 

Clinical Features. — Gummata and especially 
cicatrices not uncommonly are quite latent and give 
rise to no symptoms. The clinical manifestations 
may be postponed for many years after the primary 
infections, though a fair proportion of cases give rise 
to trouble within three years of infection. Very 
considerable variation exists in the clinical picture 
produced by syphilitic disease of the liver. In many 
cases portal cirrhosis or chronic peritonitis is imi- 
tated ; probably many reputed cures of cirrhosis with 
ascites are of this nature. Hsematemesis is rare and 
digestion is much less disturbed than in cirrhosis ; 
the subcutaneous abdominal veins may be enlarged ; 
and pain, tenderness, and uneasiness in the right 
hypochondrium may depend on syphilitic inflamma- 
tion of the capsule of the liver. In other instances 
gummatous disease of the liver simulates malignant 
disease ; a definite tumour or tumours in an enlarged 
liver are found, and may be associated with ascites 
or less commonly with jaundice. In the absence ot 
ascites and other signs, a large gumma may resemble 
a deeply seated hydatid cyst. In rare instances a 
large gumma is associated with fever, and may then 
suggest intrahepatic suppuration, malaria, or even 
tuberculosis or typhoid fever. Exceptionally a 
gumma involving the bile-ducts in the portal fissure 
closely simulates gall-stones ; the diagnosis is very 
difficult, and in the absence of any evidence of 
syphilis impossible. When gummata are combined 
with lardaceous disease their presence may be easily 
overlooked. 

The diagnosis depends on evidence of past syphilis 
or on the relief of ^e symptoms after antisypnilitic 
treatment. Even in the entire absence of any 
proof of syphilis, antisyphilitic treatment should 
always be tried in cases suggesting portal cirrhosis 
or chronic peritonitis, andin hepatic tumours of 
doubtful origin ; and in some of these improvement 
will decide the diagnosis. It must be remembered 
that cicatrices cannot be removed by treatment, 
and that the failure of antisyphilitic treatment does 
not necessarily and absolutely disprove syphilis. 
The prognosis of syphilitic disea^ of the liver is, 
when treated, fairly good and fer more hopeful 
than in the conditions— cirrhosis, chronic peri* 
tonitis, malignant disease— that may imitate it. 
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Treatment should consist in adequate doses of 
iodides combined with mercuiy. The iodides of 
potassium, sodium, and ammomum should be given 
at Hrst so that 20 grains of iodide salts are taken in 
the twenty-four hours ; this should be increased until 
80 or 90 grains are taken m the twenty-four hours. 
Mercury may be given in the form of hydrargyrum c. 
cret& combined with powdered o^ium to prevent 
diarrhoea, or the liquor hydrargyn perchlondi may 
be combined with the iodides When gummata 
develop rapidly and early after infection, intra- 
muscumr injections of soluble mercunal salts may be 
employed Recently large gummata have bwn 
partially removed with good results in promoting 
absorption under medical treatment. 

H. D. Rolleston. 

LIVER, Tubercular Disease of. — Tubercu- 
losis may affect the liver (i) as part of a general 
acute infection {acute miltary tuberculosis) ; (2) as 
a local disease spreading from, and limited to the 
neighbourhood of, the bile-ducts {tubercular cholan^ 
gitis) , and (3) as single hmited foci of * conglomerate 
tubercle,’ Only the second vanety has any clinical 
interest It may give rise to attacks resembling 
bihary colic without jaundice It does not cause 
ascites, and rarely produces any local symptoms or 
signs. 

LIVER-FLUKE — A common name for the 
fasciola See Entozoa 

LLANDRINDOD, In Radnorshire, South 
Wales — Sahne, sulphated, and chalybeate waters. 
See Mineral Waters 

LOBULAR {lobulus, a little lobe). — Of or belong- 
ing to a lobule A term generally applied to morbid 
conditions affecting individual lobules of organs 
which are thus constituted, such as lobular pneu- 
momay lobular pulmonary collapscy and lobular 
hepatitis, 

LOCK-JAW. — A popular synonym for tetanus. 
See Tetanus. 

LOCOMOTOR ATAXY {locus, a place ; and 
moveo, I move ; i, pnv , and order), — See 

Tabes Dorsalis 

LOEOHE-LES-BAINS (LEUKERBAD), In 
Switzerland. — Thermal calcic waters and climatic 
health resort See Mineral Waters. 

LORDOSIS (\op 8 bs, bent). — A term applied to 
abnormal curvature of the spine forwards. It is 
found chiefly m the lumbar region as an increase of 
the natural curvature ; but it may also occur in the 
dorsal and cervical regions. See Spine, Diseait<es 
of 

LORETO, in the Romagna In Italy. —Saline 
waters. See Mineral Waters. 

LOS ANGELES, the capital of southern Cali- 
fornia. A health-resort, no miles from the Paafic 
coast, in a well-sheltered fertile valley at an eleva- 
tion of 371 feet. Famous for its orai^e and lemcm 
groves. Pasadena, a suburb, hes 500 feet higher, 
and is well supphed with hotel accommodation, 
Chmate mild, but not marked by the degree of 
equability of temperature that characterises the 
Pacific stations. Mean temperature 61® F. ; mean 
daily range 24° F. ; and xainfidl 15 inches. 
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LUCCA, In Tuscany.— Thermal waters con* 
taming sulphate of calcium with iron. See Mineral 
Waters 

LUCID INTERVALS.— No better definition of 
this state has been given than that of Lord Thur- 
low, who calls it * an interval in which the mind, 
havmg thrown off the disease, had recovered its 
general habit.’ It must be regarded as extremely 
unlikely that a perfect restoration to reason has 
taken place in the course of any long-contmued 
insanity, without full opportunity havmg been 
afforded of testing its nature. The law more readily 
recognises the restoration of the mind to a state of 
crvil capacity such as will render testamentary acts 
valid, than such temporary recovery as would re- 
store responsibility for enme If a civil act be 
rationally performed, the law accepts that as primA 
feute proof of the capacity of the agent ; but jijnes 
very seldom convict the accused of a crime if 
insanity is proved to have existed within a short 
penod of its commission. John Sibbald. 

LUHATSCHOWITZ, In Moravia.— Munated 
alkaline waters See Mineral Waters 

LUMBAGO {lumbty the loins) — Synon • Fr. 
Lumbago \ Ger. Lendenwek — Muscular rheumatism 
affectmg the muscles and fascise of the lumbar re- 
gion See Rheumatism, Muscular 

LUMBAR ABSCESS — An abscess, generally of 
spinal ongm, occupjnng the lumbar region, or 
pointing m the loin external to the erector spinse. 
Su Psoas Abscess 

LUMBAR ANESTHESIA. — Professor Bier at 
Kiel and Monsieur Tufiier in Pans have lately 
performed many operations under the local anal- 
gesia produced by mjecting 1-4 centigrams of a 
freshly prepared and stenlised solution of 1 m 200 
hydrochlorate of cocame into the lumbar subarach- 
noid space. The method has not been adopted, to 
any great extent, m England 5 but it may possibly 
prove useful when the operator is smgle-handed, 
espeaally in extrapentoneal and thoracic operations. 
Vomiting occurs so often during the penod of anal- 
gesia that it is not adapted lor the more senous 
intrapentoneal operations. See An.«sthesia, 
Local. D*Arcy Power. 

LUMBAR PUNCTURE.— Description.— T hip 
operation of puncture of the spinal canal m cases of 
meningitis may be employed in adults, but is usually 
performed in children. It consists m withdrawing 
the cerebro-spmal fluid from the subarachnoid smee 
which IS punctured between the lammse of the tnird 
and fourth lumbar vertebrse, A fine trocar and 
cannula are well boiled, and the skin of the Mtient 
IS rendered sterile. The child is then placed upon 
Its right side with the thighs so bent thiit it is 
curled up and the vertebral column is well bowed. 
The spine of the fourth lumbar vertebra is then 
found either by counting downwards from the last 
dorsal vertebra, to which the twelfth nb is attached, 
or by droppmg a perpendicular upon the bed from 
the highest pomt of the crest of the ilium, smee this 
hne crosses the upper border of the s^e of the 
fourth lumbar vertebra. This point is selected 
because in a child at birth the spmal cord only 
reaches as low as the thbd lumbar verteW, wMle 
in an adult the lower limit of the cord is level with 
the lower border of the first lumbar vertebra. The 
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•xact point of puncture may be marked with a drop 
of iodine, and local anaesthesia may be produced by 
ethyl chloride, but this is not often necessary. The 
trocar and cannula are plunged though the skin 
immediately to one iwde of the 8|nne of the third 
lumbar vertebra and a level with its lower border. 
It is pushed on boldly until the point of the trocar 
strikes the bone — the lower border of the lamina. 
The handle of the trocar is then directed upwards so 
that its point passes downwards over the lamina, and 
it is pushed onwards until a gating sensation is felt, 
caused by the trocar passing urough the ligamentum 
subflavum. The trocar is withdrawn as soon as the 
cannula has fairly entered the subarachnoid space, 
and the cerebro-spinal fluid issues either in a stream 
or drop by drop. The quantity of fluid which 
escapes varies greatly : it is often only a few drops, 
but the average amount is from 4 to 12 drachms. 
It flows more rapidly when the patient is raised 
than when he is recumbent, and the rate often varies 
synchronously with the respiratory rhythm. The 
cannula is withdrawn as soon as sufflcient fluid has 
been collected, the puncture is sealed with a film 
of cotton-wool soaked in collodion, and a pad and 
bandage are applied. The operation is trivial, 
and the writer has never seen any harm result from 
it, though clumsy operators have broken their 
needles against the laminae, and a few cases of 
death witmn 24 hours of the puncture have been 
recorded. The surgeon at first is a little apt to 
under-estimate the thickness of the erector spinae, 
and his needle th\is fails to penetrate the canal 5 his 
labour is then in vain, and no fluid escapes. 

Uses. — Lumbar puncture is more or less useful 
for diagnostic purposes in cases of meningeal haemor- 
rhage, hydrocephalus, acute serous, sero-fibrinous, 
purulent, and tubercular meningitis, but it does not 
seem to have any remedial or curative value. The 
cerebro-spinal fluid obtained by lumbar puncture in 
these affections, as well as in the obscure nervous 
disorders secondary to infective diseases in children, 
which are now grouped together provisionally under 
the term * meningism,’ should always be examined 
histologically, by inoculation into animals, and by 
plate -cultivation. Reliance should never be placea 
upon a single method or upon one inoculation. 

D’Arcy Power. 

LU MBRICU8. — By many practitioners this term 
is still employed to designate the large round worm 
{Ascaris lumbricoides). The title is entirely a mis- 
nomer, for, notwithstanding its general resemblance 
to ordinary earth-worms, its organisation is totally 
different. Occasionally, in practice, patients seek 
to deceive the medical attendant, by pUcine one or 
more earth-worms in the night-stool or chamber- 
pot. See Entozoa. 

LUNACY, Law of. — Medical men and lawyers 
l(Mk at insanity from somewhat different points of 
view. A m^ical man applies his mind to its 
study so as to ascertain how flir he may infer from 
the evidences of mental action the existence of 
morbid conditions which he may hope to alle- 
viate or remove. It is therefore his duty to be 
^uainted with such symptoms as give the earliest 
indication of the approach or development of these 
morbid processes. For it is during their initial 
stages that he may most successfully intervene with 
the resources of his art, to check their pre^ess or 
to ward them off. He therefore identifies with t^ 
fxirtence of disease every deviation from the healthy 
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mental standard which indicates the necessity for 
medinjal treatment or advice. A lawyer, on the 
other hand, takes note of insanity only in so far as 
it affects the safety of person or the preservation of 
property. The question which he seeks to deter- 
mine is whether a person is justly responsible for 
certain acts which he has committed, or is compe- 
tent to perform certain acts which he may be called 
upon to perform. It is evident, therefore, that the 
l^al view of insanity must naturally be much more 
limited than the medical. ‘ A lawyer, when 
speaking of insanity,* says Sir James Stephen, 

‘ means conduct of a certain character ; a physician 
means a certain disease, one of the effects of which 
is to produce such conduct ; * and though this has 
been adversely criticised, it seems to show correctly 
the directions in which the two views diverge. They 
might perhaps be as fairly indicated in other words 
if we say tnat the lawyer has to deal with the 
nature or quality of certain acts, while the physician 
has to deal with the condition of certain persons. 
No satisfactory general definition of l^al insanity 
which would suit all cases ever has been given, or 
ever can be given. In the earlier ages of our 
legal system none but the most violent or degraded 
cases of insanity were recognised. Bracton in the 
thirteenth century defined a madman as * one who 
does not understand what he is doing, and, want- 
ing mind and reason, differs little from brutes.* Sir 
Edward Coke, though he recognises different 
classes, according as the insanity is congenital, 
permanent, or temporary, only admits that a person 
IS insane when he is non compos mentis^ or has 
wholly lost his memory and understanding. Sir 
Matthew Hale, in the seventeenth century, was 
the first to recognise the existence of less extreme 
forms of insanity. ‘ Some persons,* he said, 
* that have a competent use of reason in respect of 
some subjects, are yet under a particular dementia 
in respect of some j^rticular discourses, subjects, or 
applications ; or else it is partial in respect of de- 
grees, and does not excuse persons who commit 
capital acts in this state,* He also said that it 
is ‘very difficult to define the invisible line that 
divides perfect and partial insanity,* and ‘ that 
most persons that are felons of themselves or 
others, are under a degree of partial insanity when 
they commit these off^ences.’ The recc^nition of 
these gradations reaching even to the mutual 
overlapping of crime and insanity, indicates as 
much breadth of view as could be expected at a 
time when the very judge who recognised them 
pswsed sentence of death on persons convicted of 
witchcraft. We cannot doubt, indeed, that at that 
period the ignorance of the nature of insanity was 
such that many lunatics were executed for this 
offence. The recognition of the necessity of taking 
legal account of degrees of insanity less severe than 
‘ furious madness * or idiocy may be said to have 
commenced at the beginning of the nineteenth’cen- 
turjr. The medical practitioner requires to be ac- 
quainted with the present legal relations of insanity 
(miefly from three points of view : i. Where a 
person suffers from such unsoundness of mind that 
It is necessaiy for bis wcl&rc, or the safety of the 
public, that his liberty should be . restricted by his 
peing placed in an asylum or subjected to similar 
restramt. 3* Where a person siiilers from sudi 
unsoui^ness of inind that he is incapable of mana- 
ging Mmself or his affairs. 3. Where irresponsibility 
for crime, on account of insanity, is pleaded in a 
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court of law. The subject is only dealt with in 
this article from the first of these points of view. 
The other two aspects of the subject are treated irt 
the articles on Civil Incapacity, and CRi&fs, 
Irresponsibility for. 

The lunacy statutes differ slightly m the three 
divisions of the kingdom. It will therefore be 
necessary, after descnbmg what is required under 
the law in England, to show where its requirements 
differ from those which exist m Scotland and 
Ireland. The details to be given here will only 
include what is necessary for the information of the 
general practitioner. Any one who intends to de- 
vote himself specially to the treatment of the insane, 
or to receive one or more persons of unsound mind 
into his house, will find the regulations with which 
he must comply fully described in works specially 
devoted to the subject When a person living in 
his own home is under treatment ror insanity, the 
medical attendant is justified by the common law 
in adopting any measures of restraint which may be 
necessary for safety or the proper treatment of the 
malady This has been decided by the courts of 
law in recent cases. If, however, it is proposed 
to place the patient in an asylum, or under the 
charge of any person who is to derive profit either 
directly or indirectly from the proceeding, it is 
necessary that certain forms should be carefully 
observed 

In the case of a Chancery lunatic^ the patient 
may be taken charge of by his * Committee of the 
Person,' or he may be received into an asylum or 
other institution for lunatics, or into a private 
house, on an order by the committee Such an 
order must, however, have annexed to it an official 
copy of the appointment of the committee If no 
committee has been appointed, an order by a 
Master in Lunacy is sufficient authority for the 
detention of the lunatic 

In the case of other private patunts^ it is neces- 
sary, under the Lunacy Acts of i S90 and 1 891 , to have 
a reception order made by the ‘ judicial authority * 
The judicial authority under the Act is either a 
judge of county courts, a stipendiary map:istrate, a 
metropolitan police magistrate, or a Justice of the 
Peace or chairman of a board of guardians duly 
and specially appointed for such duty. This order 
IS obtained by private application upon a petition^ 
accompanied by a statement of particulars and by 
two medical certificates These must be made in 
the forms prescribed by statute * 

The Petition — This document must be signed, 
if possible, by the husband or wife, or by a relative, 
and, if not, it must contain the reasons for its being 
signed by another person, and a statement of the 
connection of that person with the patient The 
person signing the ^tition must be at least twenty- 
one years of age, and must have seen the patient 
within fourteen days of the date of presenting the 
petition. If a petition for a Reception Order has 
been previously presented m r^ard to the patient, 
and has been dismissed, the facts relating thereto 
must be stated in the petition ; and there must be 
presented along with it a copy, to be obtained from 
the Commissioners in Lunacy, of the statement 
received by the Commissioners of the reasons for 
such dismissal. If one of the medical certificates 

* These forms can be obtained at any law stattoner's : but, 
as they are freouently wanted with the least possible delay, 
we mention the name of Messrs. Shaw & Sonsj, 6 Fetter 
Lane, London, E C , as in the habit of supplying tnem. 
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IS not given by the usual medical attendant on the 
patient, the reason for this must be stated fn the 
petition , and if an urp;ency order (hereafter de- 
scribed) has been made in regard to the patient, it 
must be referred to in the petition No member 
of the managing committee Of a hospital can sign 
the petition mr the reception of a patient into that 
hospital. 

The Medical Certificates. — One of the 
medical certificates must, whenevw practicable, be 
by the usual medical attendant on the patient, 
^ch certificate must be on a separate sheet of 
paper, and each person who signs a certificate 
must have separately examined the patient not more 
than seven clear days before the presentation of the 
tition, and must be a person registered under the 
edical Act, 1858, and in actual practice Certain 
persons are disqualified for signing either of these 
certificates or the certificate required in support of 
an urgency order These are • The petitioner, or 
the person signing the urgency order, or the hus- 
band or wife, father or father-in-law, mother or 
mother-m-law, son or son-in-law, daughter or 
daughter-in-law, brother or brother-in-law, sister 
or sister-m-law, partner, or assistant of such peti- 
tioner or person The statute also forbids the fol- 
lowing persons from signing certificates The 
manager of the institution into which the patient 
IS to be received ; the person who is to have charge 
of the patient as a single patient ; any person inte- 
rested in the payments on account of the patient ; 
any regular medical attendant m the institution ; 
or the husband or wife, father or father-m-law, 
mother or mother-in-law, son or son-in-law, 
daughter or daughter-m-law, brother or brother-m- 
law, sister or sister-in-law, or the partner or 
assistant of any of these persons Again, neither 
of the persons signing the certificates can be the 
father or father-in-law, mother or mother-in-law, 
son or son-in-law, daughter or daughter-in-law, 
brother or brother-in-law, sister or sister-in law, or 
the partner or assistant of the other of them And 
no member of the managing committee of a hos- 
pital can sign a certificate in the case of a patient 
to be received into that hospital. 

The Reception Order. — The judicial au- 
thority may, upon the presentation of the petition 
and certificates, make the reception order forth- 
with ; or, if the certificates are not regarded as 
satisfactory, or for any other reason, he may ap- 
point a time, not more than seven days after the 
presentation of the petition, for its consideration, 
and may, if he thinks necessary, visit the patient. 
The petition is then considered in pnvate, and no 
one except the petitioner, the alleged lunatic (unless 
the judicial authonty otherwise order), any one ap- 
pointed by the alleged lunatic for that purpose, and 
the persons signing the medical certincates — all of 
whom are bound to keep secret the matters dis- 
closed— can, without leave of the judicial authonty, 
be present. A further adjournment for not more 
than fourteen days may then be made for further 
inquiry if the judicial authority shall think fit, after 
which he either grants the order or dismisses the 
petition A reception order is sufficient authority 
for the person si^ng the petition, or some one 
authonsed by him, to take tne patient and convej 
him to the place mentioned in the order ; but it 
does not continue hi force unless the patient is 
received in the laylum or house within seven days 
of Its date, except when die execution of the order 



9o6 lunacy, 

has been suspended hy reason of a medical certifi* 
cate that the lunatic is not in a fit state for remov^ — 
in \vhich case the order continues in force for four- 
teen days, unless a subsequent certificate is given 
that the patient is fit for removal, and in that case 
the order remains in force only for three days after 
the date of that certificate. 

The Urgency Order. — If the necessity for 
placing a patient in an a^lum or house is regarded 
as urgent, an order, called an * urgency order/ may 
be signed as in the case of the petition by a husband 
or wife, or by a relative ; and, if signed by another 
person, the reason for this must be stated, and also 
the connection of that person with the patient. 
The person signing must be at least twenty-one 
years of age, and must have seen the patient within 
two days of the date of the order. This order must 
be accompanied by a statement of particulars similar 
to the statement of particulars which is required to 
accompany the petition, and by a medical certifi- 
cate stating that it is expedient for the welfare of 
the patient, or for the public safety, that the patient 
should be forthwith placed under care and treat- 
ment. The certifier in this case must have seen the 
patient not more than two days before his reception. 
An urgency order is sufficient authority for a person, 
authorised by the persons making the order, taking 
the patient and conveying him to the place men- 
tioned m the order, and it remains in force for his 
detention for seven days from the date of the order ; 
or, if a petition has been presented, it remains in 
force till the petition has been disposed of. An 
urgency order may be made either before or after 
a petition has been presented ; but, if made before, 
it must be referred to in the petition, and, if made 
after, a copy of it must be sent forthwith to the 
judicial authority to whom the petition has been 
presented. 

The information contained in the foregoing para- 
graphs indicates sufficiently for the purposes of the 
general practitioner the steps which require to be 
taken for placing a person of unsound mind under 
care and treatment. It is of the greatest import- 
ance, however, in filling up the several forms, that 
the most scrupulous attention should be given to 
the marginal notes which are attached to the forms. 
Great care must be taken to ensure that the instruc- 
tions contained in these marginal notes are com- 
plied with in every, even the smallest, detail. For 
It may happen that what may appear to many to be 
a trifling deviation from the instructions, will render 
the document invalid, and thus entail much incon- 
venience and distress. In regard to the medical 
certificates, it should be kept in view that the per- 
sons who sign them must arrive at opinions in 
regard to two questions which are quite distinct. 
Each certifier has first to determine whether the 
patient is of unsound mind, and, next, whether it 
would be proper to place him under detention. In 
stating the fsicts, it must be borne in mind that they 
must be such as will appear to the judicial authority 
nmki^ the reception order sufficient evidence of 
insanity. Great care must be taken to state the 
facts both intelligently and accurately. There must 
be sufficient in the facts observed by the medical 
man himself to justify the opinion to which he 
certifies. ^ A certificate founded solely on> informa- 
tion obtained from others is invalid, and such 
information should be regarded l^the certifier as 
useful merely to corroborate his cqpinion* * It must 
also be kept in view that the opinion must be 
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directly deducible from examination of the patient 
on the particular day and at the particular place 
specified. The statement of facts observed should 
therefore contain at least one statement of a fact, or 
combination of facts, which could^ not be made in 
regard to a person of sound mind. A frequent 
error is the stating of the facts in such an im- 
perfect manner that, though they may have been 
as a matter of fact sufficient evidence of insanity, 
the manner in which they are recorded makes them 
appear to be insufficient. It is sometimes stated, 
for example, that a patient * believes himself to be 
possessed of great wealth’ — without adding that 
this is an erroneous belief. Another kind of failure 
to state the facts intelligently is illustrated by an 
actual instance where they were given thus : ‘ His 
appearance, manner, mode of speaking, as well as 
his conduct’ These were probably quite adequate 
to prove to the certifier that the patient was insane, 
but it is obvious that they afforded no proof to those 
who merely read the statement. 

If a lunatic, who is not a pauper, and not wan- 
dering at large, is not under proper care and con- 
trol, or is cruelly treated or neglected by any 
relative or other person having the care or charge 
of him, information should be given to a constable 
of the district or a relieving officer or overseer of 
the parish, who is bound within three days to take 
steps, prescribed by statute, to have him placed in 
an institution for lunatics. 

The duties performed by medical men and others 
in connection with the placing of patients under 
care and treatment have been frequently the source 
of great trouble and expense, from legal proceed- 
ings taken against them by patients or others who 
have felt themselves aggrieved. In order to afford 
protection against such action, when improperly 
taken, it is provided in the Lunacy Act of 1890 
that a petitioner or certifier ‘ shall not be liable to 
any civil or criminal proceedings, whether on the 
ground of want of jurisdiction or on any other 
ground, if such person has acted in good faith and 
with reasonable care.’ If such proceedings are 
taken, they ‘ may, upon summary application to the 
High Court of Justice or a judge thereof, be stayed 
upon such terms as to costs and otherwise as the 
court or judge may think fit, if the court or judge 
is satisfied ^at there is no reasonable ground for 
alleging want of good faith or reasonable care.’ 
Even under the protection afforded by this enact- 
ment, it will be understood that both expense and 
trouble may be occasioned by vexatious proceed- 
ings, as the steps necessary to get proceedings 
stayed by the High Court may involve considerable 
outlay. 

Any one who makes a wilful misstatement of any 
material fact in any petition, statement of par- 
ticulars, or medical certificate, is guilty of a mis- 
demeanour ; but no prosecution for such misde- 
meanour can take place except by order of the 
Commissioners in Lunacy, or by the direction of 
the Attorney-General or the Director of Public 
Prosecutions. 

A private patient may be discharged from the 
asylum or house in which he has been detained on 
the written authority of the person on whose peti- 
tion the reception order was made, or, if this person 
is dead or incapable, by the person who made the 
last payment on account of the patient, or by the 
husrand, or wife, or next-of-kin. If a patient 
should die while under detention, it is necessary to 
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give notice of the death to the coroner and to the 
Commissioners in Lunacy. 

In the case of pauper lunatics^ the procedure is 
somewhat different from that required for private 
patients. Any one aware of the existence of an 
insane pauper m a pansh ought, if the case is a 
proper one for treatment m an institution for 
lunatics, to give notice to the relieving officer or the 
Sverseer. When a district medical officer under 
the poor-law becomes aware of such a circumstance, 
it becomes his statutory duty to give this notice in 
writing within three days after obtaining such know- 
ledge The relieving officer or overseer may then 
take steps to have the patient placed in an institu- 
tion for lunatics upon one medical certificate, 
accompanied by the order of a justice of the peace, 
if the justice is satisfied that the alleged pauper is 
either in receipt of relief, or in such circumstances 
as to require relief for his proper care 

In order to place either a pnvate or a pauper 
patient in an asylum in Scotland^ a petition, accom- 
panied by a statement and two medical certificates, 
has to be presented to the sheriff * In the case of 
a private patient, the person signing the petition 
must state the degree of kinship or other relation in 
vhich he stands to the patient. In the case of a 
pauper, the petition must be signed by the inspector 
of the poor In either case, ir there be reasonable 
ground for so doing, the patient may be placed m 
the asylum on what is called a ‘ certificate of emer- 
gency,’ signed by one medical man If, however, 
the order of the sheriff is not obtained within three 
days thereafter, the patient must be discharged In 
the case of a patient placed for profit in a private 
dwelling house in Scotland, the fact must be re- 
ported to the General Board of Lunacy for Scotland, 
and the sanction of the Board obtained 

The procedure required for placing a patient in 
an asylum in Ireland resembles that which is re- 
quired in England For admission to a private 
asylum, an order and two medical certificates must 
be filled up and signed, subject to regulations re- 
sembling those already described as enforced m 
England , but the facts indicating insanity do not 
require to be stated in the certificates * Pauper 
patients are placed m distnct asylums, and are 
admitted to these institutions on application being 
made at the asylum of the distnct in which the 
patient resides The necessary form is obtained at 
the asylum It consists of (i) a declaration to be 
made before a magistrate that the patient is insane 
and destitute, and has no fnend able or willing 
to pay for his board in an asylum ; and to this is 
annexed a statement descriptive of the patient ; 
(2) a certificate by a magistrate, and a clergyman or 
poor-law guardian, in corroboration of the declara- 
tion , and (3) a medical certificate of insanity. 
When these forms have been filled up, it is necessary 
to wait until It IS notified to some of the fnenda of 
the lunatic that there is room for him at the asylum 
The procedure specially designed for the committal 
of dangerous lunatics is, however, frequently 
adopted in placing paupers m a^lums ; but this is a 
course which ought to be avoided, and which the 
medical practitioner ought specially to discourage. 
According to this procedure, the patient requires 
to be apprehended by the poUee, and brought 

* The regular pnnted forms for ScotUmd may be obtamed 
from Messrs. T ft A Constable. 11 Thistle Street, Bdin- 
burgh , and those Ireland from Messrs. Falconer, 53 Sack- 
vtlle Street (O Connell Street), Dublin. 
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before two Justices of the Peace. Tb^se call to their 
aid the medical officer of the dispensa^ district, 
and either discharge the patient or order his re- 
moval to the asylum. Patients who are not desti- 
tute, but whose fhends are unable to pay the rates 
of board charged in private asylums, are received 
into distnct asylums at low rates, upon application 
being made at the asylum in a similar manner to 
that already described for paupers. The chief 
difference between the two forms is that, in the case 
of patients not destitute, Uie medical certificate re- 
quires to be signed by two medical men instead of 
only by one JOHN SiBBALD. 

LUNATIC [luna, the moon).— Synon. : Fr. 
Lunatique , Ger Mondsuchttg, — A designation, 
iven to persons suffering from mental disorder, 
ecause such subjects were formerly believed to be 
peculiarly affected by lunar influences. The term 
IS used popularly as synonymous with ‘insane.' In 
medical literature it is seldom employed, but the 
legal relations of the word are important The 
adjective ‘ lunatic ’ is also used to signify that the 
object with which it is associated is connected with 
insanity, as lunatic asylum. See Insanity 

LUNGS, Diseases of— The diseases of the 
lungs will be dealt with m the following order . 
Abscess, p 908 
Active Ilypenemia, p 908 
Amyloid Disease, p 909 
Apoplexy, p 909 
Atrophy, p 909 
Brown Induration, p 909 
Cancer, p 909 
Cirrhosis, p, 909 
Collapse, p 909 
Compression, p 910. 

Congestion, p 911 
Consumption, p 911. 

Embolism, p 911 
Emphysema, p 91 1 
Gangrene, p 914 
Haemorrhage, p 915 
Hydatids, p 916 
Hypersemia, Passive, p 917. 

Hypertrophy, p 918 
Induration, p 918 
Infarction, p 91S 
Infiltrations, p 918 
Inflammation, p 918 
Inflation, p 935 
Malformations, p 935 
Malpositions, p 935 
MorW Growths, p 935 
CEdema, p 935 

Perforation, p. 936 » 

Rupture, p 938 
Syphilitic Disease, p 938. 

The following articles appear m their alphabetical 
order in other parts of the Dictionary . ACTINOMY- 
COSIS; Cavity; Chest, Deformities of; Chest- 
Walls, Morbid conditions of ; CouGH ; Expecto- 
rants ; HiCMORRHAGB (mcluding Hemoptysis) ; 
Mediastinum, Diseases of ; Pain in Visceral 
Disease ; Phthisis ; Physical Examination ; 
Pleura, Diseases of; Pneumoconioses; Pul- 
monary Vessels, Diseases of; Respiration, 
Disorders of; Spirometer; Sputum; Stetho- 
ORAPH ; Stethometer ; Stethoscope j Tuber- 
culosis. 
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LUNQ8» Abscess of.— Definition. Circum- 
scribed sup{mration of the pulmonary tissue. 

Etiology. — Pulmonary suppuration occurs in 
many different conditions. These will be considered 
under the following headings: (l) A pneumonic 
lobe may disintemte and become riddled with 
innumerable small pus-containing cavities large 
enough to give rise to suggestive physical signs, and 
yieldmg a ^aracteiistic expectoration ; or the lobe 
may become gangrenous or break down at one or 
more spots into definite abscesses. (2) Pulmonary 
tuberculosis may in the same way result in one part 
of the lung becoming riddled with similar cavities ; 
or a large cavity or a circumscribed cavity of limited 
size may be formed. The last not infrequently 
occurs at the base of the lung. (3) Chronic non- 
tubercular cavities are met with in various situations, 
the causation of which is uncertain. (4) Local ulcera- 
tion in bronchiectasis may lead to the formation 
of cavities lined altogether or in part by granula- 
tion-tissue ; such cavities may be described as abs- 
cesses. (5) Pulmonary embolism, even if aseptic 
in origin, may result in an abscess, but suppuration 
is usually an indication that the patient is the subject 
of embolic pyaemia. Abscesses in pulmonary em- 
bolism are generally small, multiple, and situated 
on the surface of the lung. (6) Injuries of the lung, 
whether resulting from external injury or inspiration 
of foreign bodies, may give rise to abscesses. (7) 
Suppuration of a hydatid cyst may cause abscess 
(see p. 916). (8) Abscess of the lung may result 

from the bursting into it of an abscess connected 
with some external structure, such as mediastinal 
abscess, suppurating bronchial gland, empyema, 
sub -diaphragmatic abscess, abscess from carious rib 
or spine, and secondary suppuration of a malignant 
growth of the oesophagus. 

Symptoms and Physical Signs.— These vary 
with the origin and distribution of the suppuration. 
Their character depends primarily upon whether 
or not the abscess communicates with the bronchus. 
In the former case there will be cough and expec- 
toration ; in the latter there may be only such 
physical signs as are caused by a localised collection 
of fluid together with the general symptoms of sup- 
puration, but often the physical signs are very slight 
or absent. 

The expectoration may vary very much in appear- 
ance. It may have the appearance of pure pus, or 
be dark and chocolate-coloured. It may consist of 
pus mixed with mucus or saliva, which, in the case 
of bronchiectasis and some other conditions, will, 
on standing, separate into three layers. It may be 
flree from <^our or have a faint smell, or be as foul 
and offensive as it is possible to imagine. When 
the abscess is secondary to suppuration originating 
elsewhere,' the expectoration may contain evidence 
of its origin, such as bile, necrosed liver-tissue, cal- 
careous nodules, stomach-contents, portions of bone, 
&c. It is therefore of great importance to examine 
the expectoration very critically. 

If the abscess be small, ana does not open into 
a bronchus, the physical signs are often very equivo- 
cal. If it be huge and has not opened into a 
bronchus, the physical signs will approximate mote 
or less closely to those of an empyema, or still more 
closely to those of hvdatid of tne lung. After the 
abscess has established a communication with the 
bronchus, the phjrsical signs of a cavity should from 
time to time, if not permanently, be apparent. 

The physical signs of the abscess are often ob- 


scured by those of the morbid condition of the lung 
which preceded it. See Bronchiectasis. 

Prognosis and Treatment.— The treatment 
of bronchiectatic abscesses is most unsatisfactoiy. 
Even if a large cavity be opened, only partial relief 
is obtained, as the other cavities continue to dis- 
charge. The treatment of basic tubercular cavities 
is on the whole satisfactory. The most promising 
cases for surgical interference are the chronic non- 
tubercular ones. The cure of an abscess may be 
effected by spontaneous expectoration or by surgical 
interference. If the spontaneous discharge be in- 
efficient, as shown by the persistence of the general 
signs of suppuration, or when the abscess does not 
communicate with the air-passages, surgical inter* 
ference should be considered. When a local abs- 
cess of the lung is suspected, exploration should 
be made with the aspirator. On no account should 
a simple exploring trocar be employed unless it has 
been ascertained in some way that adhesions are 
present. Otherwise a pneumothorax may result 
which, apart from the subsequent and often fatal 
issue, will modify the physical signs, and possibly 
result in the displacement of the abscess. When 
the presence of pus has been ascertained a 
portion of the chest-wall should be removed by 
taking away two or three inches of two or more 
ribs, taking care not to injure the pleura. A circle 
of silk or catgut sutures is then passed with a 
‘ whole-curved * needle deep into the substance of the 
lung, thus attaching it to the parietal pleura. The 
panetal pleura and the abscess are then to be in- 
cised. As a rule this is safely accomplished by 
means of a narrow bistoury and subsequent dilata- 
tion of the wound by means of dressing forceps ; 
but as there is a risk of serious haemorrhage it has 
been recommended to make the incision by means 
of the actual cautery, and this plan has certain ad- 
vantages, although the charring of the tissues 
renders it difficult to appreciate the condition of the 
lung with the finger, and makes it more likely that 
secondary haemorrhage will occur at a later period. 
Should the haemorrhage at the time of the operation 
be severe, the wound must be plugged, but it will 
be found, as in the case of other vascular viscera, 
that the bleeding has a tendency to stop spon- 
taneously. A large drainage-tube is to be inserted 
into the cavity. Irrigation of the cavity is not per- 
missible. 

The treatment of pulmonary cavities by inha- 
lations (p. 745) and intralaryngeal injections has 
been much practised, and, in cases which are not 
amenable to surgical interference, should be tried ; 
but the results have not been as successful as it was at 
one time hoped they would be. R. J. Godlee. 

LUNGS, Active Hypersemla of.— This term 
is emrfoyed to denote widely differing conditions. 

1. The vessels in those parts of the lung imme- 
diately surrounding a patch of acute inflammation 
are dilated, and permit the passage of a larger 
amount of blood than under normal conditions, 
just as the corresponding vessels do in the case of 
any other similar foci elsewhere. These ciraim- 
ferential areas may be said to be in a condition of 
aetive congestion. It is moreover possible that the 
resonance over them may be slightly impaired. 

2. Over-action of the right ventricle con- 
ceivably lead to the presence of an excess of blood 
in the lung, though such a condition most always be 
temporary. It is, however, probable that excess 
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of blood in the vessels of the lung, when due to 
altered cardiac action, is always the result of de- 
fective action of the left side, or of paralytic condi- 
tions of the vessels, and is therefore more correctly 
described as passive or mechantcaly as the case may 
be. 

3 The term ‘ active hyperaemia ’ is also occasion- 
ally applied to the distension of the bronchial and 
ulmonary vessels which follows the inhalation of 
ot air and other irritants This condition cannot, 
however, be differentiated from true inflammation. 

H Montague Murray. 

LUNGS, Amyloid Disease of —In advanced 
cases of amyloid disease the lung-tissues may pre- 
sent more or less of this morbid change See 
Amyloid Disease. 

LUNGS, Apoplexy of — A synonym for ex- 
travasation of blood into the lungs See Lungs, 
Hiemorrhage into 

LUNGS, Atrophy of— Synon Senile 
Emphysema , Fr Atrophie du Poumon , Ger. 
Lungenatrophie See Lungs, Emphysema of 

LUNGS, Brown Induration of —See 
Lungs, Passive Hyperaemia of. 

LUNGS, Cancer of See Lungs, Morbid 
Growths of 

LUNGS, Cirrhosis of — A synonym for 
chronic pneumonia See Lungs, Inflammation of 
D Chronic Pneumonia 

LUNGS, Collapse of.— Synon Apneu- 
matosis , Fr Affaissement Pulmonatre , Ger 
Lungencollapsus. 

Definition, — Simple diminution in size of the 
whole or of a part of a lung, with reduction of the 
volume of the contained air ; caused by inter- 
ference with Its free entrance in inspiration 

^Etiology. — The causes of collapse of the lung 
are either intrinsic or extrinsic , and frequently 
the two classes of causes are combined. The 
intrinsic causes present actual obstruction of the 
respiratory passages, and include all diseases of 
the larynx, trachea, and bronchi attended by in- 
spiratory dyspnoea, whether due to the pressure of 
external tumours, to affections of the passages 
themselves, or to the presence of inflammatory 
products, blood, or foreign bodies within them To 
this class of causes belongs the collapse of the 
lung which is apt to follow infantile bronchitis, 
when the tubes become obstructed, and there is no 
power to expectorate All causes that interfere with 
respiratory efficiency favour the occurrence of the 
condition named A plug of mucus may be drawn, 
m inspiration, deeper and dee^r into the bronchial 
tubes, which it obstructs, and, acting like a * b*dl 
plug,’ allows the expulsion of air in expiration, but 
interferes with inspiration ; the air not beinp; 
replaced, apneumatosis is developed ; and as there is 
no air behind the plug of mucus, cpugh is powerless 
to expel it In children bronchial inflammation is 
exceedingly common ; and, the smaller tubes being 
proportionately smaller in the child than in th^ adult, 
the danger of collapse is increased. When chil- 
dren under five years of age die of bronchitis and 
allied affections, apneumatosis is almost invariably 
present ; and 25 per cent of the total mortality of 
infants may be safely set down to this cause 
Partial collapse of the lung may follow pressure 


on the respiratory passages {see Mediastinum, 
Diseases of). The extrtnsu causes of pulmonary 
collapse are certam conditions of the walls of the 
chest, which diminish the force of the mspiratory 
act, such as paralysis or debility of the inspiratory 
muscles, ana softness of their bony attachments. 
Muscular paralysis is seen m injuries to the spinal 
cord Debility of the respiratory muscles may often 
be observed before death. C^lapse of the lung, 
apart from pleural effusion and pneumothorax, is 
only rarely met with in adult life, when great pro- 
stration occurs in the course of fever, and respiration 
is impeded by pulmonary congestion. Associated 
as It is with softness and weakness of the nbs, nckets 
is one of the most frequent causes of collapse of the 
lungs The action of the inspiratory muscles may be 
still further interfered with by abdominal distension, 
or by the binding up of the abdomen of the infant 
with tight bandages. The danger of collapse is 
lessened when the nbs have gained firmness and 
fixity, and when, raised by the respiratory muscle, 
the thoracic cavity is enlarged, and the lungs are 
consequently expanded. Collapse resulting fyom 
admission of air to the pleural cavity is described 
under Lungs, Compression of. 

Anatomical Characters.— The whole of one 
lung or of one lobe may be affected, but the condi- 
tion is generally limited to individual lobules or small 
parts of the lung, the affected lobules being abruptly 
separated from those adjoining As a rule, several 
patches of collapse occur in each lung, having a 
darker colour and more depressed surface than the 
healthy parts The lower margin of the left lower 
lobe IS most frequently affected The collapsed 
portions of lung are tough and leathery in consis- 
tence , they resist pressure, are non-crepitant, are 
smooth on section, and sink in water. The 
bronchi are filled with mucous fluid ; there is an 
entire absence of air in the collapsed parts. On 
inflation, the affected portion assumes a natural 
appearance, unless considerable congestion exists ; 
wtoeas in pneumonia inflation cannot restore the 
lung to Its natural appearance In pneumonia 
jdeunsy is rarely absent , but in collapse the pleura 
IS invanably healthy. 

Symptoms — The symptoms of collapse of the 
lung vary greatly with the cause, rapidity, and 
extent of the morbid condition In severe cases, 
for example, in the collapse that follows bronchitis 
in very young subjects, the symptoms are peculiar. 
There are great prostration, debility, restlessness, 
and sleeplessness The temperature falls ; the 
surface becomes cold, blue, or dusky; the eyes 
become shrunken ; and the pulse is quick and 
small There is a constant feeble whuung 
cry. Respiration is very quick and shallow, as 
high as 70 to 80 or even 100 pef minute The 
rhythm IS changed, the interval bemg between in- 
spiration and expiration, instead of after expiration. 
There is no pain as m pleurisy. The cough is 
constant and impotent , is often followed by a cry 
of impatience ; and differs much from the suffoca- 
tive cough of bronchitis. 

On examining the chest the lower part is found 
retracted and diminished m diameter. The inter- 
costal spaces sink in mspiration, and inove out- 
wards slightly in expiration. When the collapse is 
extensive, there are dulness and resistance on per- 
cussion* unless the affected lobules are interspersed 
among the healthy ones. The respuatory murmur is 
lost over the affected parts [[though conducted breath- 
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sounds, of a bronchial character, and rhonchi are 
generally audible almost universally. In the 
simpler cases of collapse of the lunp, such as occur 
in pertussis during the severe fits of coughing, some 
of these symptoms and signs may be suddenly de- 
veloped, and again speedily c^ppear. 

Diagnosis. — Apneumatosis maybe distinguished 
from croupous pneumonia by the comparative rarity 
of the latter disease in infancy ; and by absence of 
the great heat of skin, and of fine crepitation on 
auscultation. From extensive miliary tuberculosis 
it is diagnosed by the absence of advancing 
S5nnptoms of constitutional disorder, though the 
two conditions may co-exbt. In pleurisy, the 
dulness on percussion, and the absence of re- 
spiratory sounds at the base, are much more marked 
than in apneumatosis. Congenital collapse, or 
atelectasis^ is a condition which has to be distin- 
guished from infantile collapse or apneumatosis. 
Readily separable by symptoms, these two condi- 
tions may be indistinguishable by physical signs. In 
atelectasis the lung retains, in whole or in part, its 
foetal condition, nature having foiled to establish 
respiration and fit the child for its new mode of 
existence. In apneumatosis the once permeable 
lungs cease to admit air, and thus death from 
apncea occurs without any apparent structural 
change being discoverable, save that the respiratory 
oigans bear the appearance of foetal, unexpanded 
lungs. 

Prognosis. — The prt^nosis in collapse of the 
lung is favourable if the affection is recent, and 
the child healthy, with fair muscular power, and 
under fovourable hygienic conditions. On the 
contrary, the disease is generally fatal if it involve 
a considerable extent of Tung, especially if it super- 
vene on atelectasis. Death usually occurs from 
slow asphyxia, the effect being the same as if the 
size of me lung were reduced by the removal of the 
affected parts. As much as half of the entire lungs 
has been found involved, thus fully accounting for 
the quickened respiration, the distress, and the 
dyspnoea, and for the bloodlessness and extreme 
pallor, with cold blue extremities. The fatality of 
whooping-cough in infants is mainly due to the 
ready collapse of the lungs, especially when the 
child is bacfly nourished and breathing impure air. 
The natural course of the disease is from bad to 
worse : more lung is involved each day ; and death 
occurs after two or three weeks from slow asphyxia. 
If collapse follows acute bronchitis, death often ensues 
rapidly ; but if recovery takes place, the lungs are 
slow to regain activity, and the sews of future mischief 
may remain. After an attack of pneumonia, com- 
plete absence of breath-sounds may exist for a time, 
and then suddenly — after a blow, shock, or violent 
cough— air enters the collapsed portion of lung, 
and the respiratory sounds assume a normal cha- 
racter. 

Treatment. — Slight counter-irritation, by means 
of stimulating embrocations, is useful. An emetic 
of ipecacuanha will help to remove accumulation if 
the patient is not too weak. Expectoration may be 
promoted by small doses of similar drugs {su Ex- 
pectorants). When the lungs are extensively 
involved, vital power must be kept up by the help 
of ammonia, perchloride or phosphate of iron, port* 
wine, beef-tea, and other stimulants ; and the food 
must be selected so be digestible by the 

stomach of the infont. 

E. Symes Thompson. 


LUNGS, Compression of. — Synon. ; Fr. 
Compression du Poumon ; Ger. Lungen-compres- 
sion. 

Definition. — Diminution in size of the whole 
or of a part of a lung, associated with reduction of 
the volume of the contained air ; caused by pressure 
on the pleural surface. 

.Etiology. — Compression of the lung may arise 
in the course of numerous diseases or injuries affect- 
ing the chest ; the compressing influence being 
either gaseous, liquid, or solid. The first effect of 
any of the causes is to permit collapse ; only when 
the action of the elastic tissue of the lung ceases 
does actual compression begin. 

First, the admission of air to the pleura from 
without through a perforating wound, as from a 
sword or bayonet thrust ; or from within, as by 
rupture of an air-cell, or the extension of pulmonary 
ulceration through the pleura, produces in either 
case compression. If no previous pleurisy has 
existed and no free opening is present, the compres- 
sion is complete ; but if, on the other hand, long- 
standing pleurisy has caused adhesion, compression 
cannot take place, or will be but partial. 

Secondly, compression may arise from the pre- 
sence of Jiuid^ such as pleuritic effusion, acute or 
chronic ; passive non -inflammatory effusion, as in 
hydrothorax ; or blood, as in hsematothorax. 

Thirdly, compression of the lung by solids is seen 
in the case of various tumours of the chest, whether 
originating in the mediastinal structures, in the 
lungs, or in the thoracic parietes. 

In the fourth class of cases compression of the 
lung is the result of the enlargement of neighbour- 
ing parts, other than the thoracic viscera ; and 
especially of the abdomen, as in ascites, and tumours 
of the liver, spleen, or ovaries. 

Anatomical Characters.— Compression of 
the lung may be either general or local, complete 
or partial. A lung compressed by pleuritic effusion 
is found to be reduced in volume, non -crepitant, 
dense, but not quite insusceptible of inflation. The 
blood is coagulated in the affected lobes, the clot 
being often decolourised and adherent to the walls 
of the vessels, many of which are impervious, or 
altogether obliterated ; while the pervious vessels 
and the air-cells of the adjacent parts are distended, 
and emphysema is produced. In other cases the 
compressed lung proves to be anaemic, tough, and 
dry. 

In cases of slow recovery from chronic empyema 
the lung is often found bound down and thickened. 
The portion of the thoracic cavity vacated by the 
shrunken lung is occupied by the displaced heart, 
and sometimes by the extension of the sound lung 
across the middle line. 

Symptoms and Physical Signs.— The sym- 
ptoms of compression of the lung vary greatly in 
accordance with its causes, the rapidity of onset, 
and the extent and degree of compression. If 
pleuritic effusion be very rapid the ayspnoea may 
be excee^ngly urgent. After perforation of the 
pleura with sudden collapse of the lung there also 
occur acute pain, dry cough, and painful spasms 
of the intercostal muscles. The pulse is frequent, 
feeble, and often irregular. Symptoms, more or 
less acute, of inflammation may fdlow. In other 
instances the symptoms are those of hydrothorax 
or of intrathoracic tumour. 

The physical signs of compression of the lung are 
chiefly those of the associated cause, such as pneu- 
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mothorax, pleurisy, hydrothorax, or mtrathoracic 
tumour; and partly certain phenomena character- 
istic of the physical condition of the lung itself* 
The latter vary considerably with the degree and 
extent of compression, but they may be descnbed 
m general terms as follows • Either increased clear- 
ness of the percussion-sound over the area of com- 
pressed lung, with tubular or rarely even tympanitic 
quality, especially in children, or m extreme cases 
of compression complete loss of resonance , inde- 
finite, weak, but occasionally rather blowing or 
tubular respiratory sound, sometimes mixed with 
scanty, dry, subcrepitant rhonchus ; and exaggeratwi 
loudness and ringing quality of vocal resonance A 
further description of these symptoms and signs will 
be found under the headings of the various causes 
of compression referred to 

Diagnosis — The diagnosis of compression of 
the lung is in general simply the diagnosis of the 
condition on which it depends 

Prognosis, — The prognosis depends on the 
cause of the compression Thus in pneumothorax 
it is unfavourable, though recovery may take place 
In hydrothorax the ultimate prognosis is unfavour- 
able, as it is usually an evidence of formidable, if 
not incurable, organic disease In pleurisy, if the 
effusion has been rapid, met by prompt treatment, 
and uncomplicated with tuberculosis, complete re- 
covery may take place without much compression 
of lung or distortion of chest ; but pleurisy is too 
frequently the first incident in the development of 
phthisis. In empyema the prognosis is more favour- 
able than in pneumothorax or hydrothorax 

Treatment — Little need be said as to the treat- 
ment of lung-compression It resolves itself into 
that of the pnmary or causative diseases Bearing 
in mind the injury done to the lung by compression, 
efforts should be made to relieve the lung before it 
has been irremediably bound down The early 
adoption of paracentesis thoracis is the most prac- 
tical means of gaming this end in pleuritic effusion 
Remedies calculated to remove effusion and thus 
relieve the lung should be given, remembering that 
the more speedy the relief given to the lung the 
more complete will be the cure. Suitable move- 
ments of the chest might be ordered subsequently, 
with the view of promoting expansion of its walls 
and of the lung Nor must a mention of the value 
of elevated health-resorts, the Engadme for instance, 
be omitted as a means of promoting the expansion 
of a lung which has been compressed 

E Symes Thompson, 

LUNGS, Congestion of.— Lungs, Hyper- 
semia of 

LUNGS, Consumption of.— Phthisis. 

LUNGS, Emboiism of, — Sea Lungs, Haemor- 
rhage into. 

LUNGS, Emphysema of— Synon Fr 

Emphysime du Poumm ; Ger. Lunganamphysem. 

Definition. — An excess of air m the lungs, 
whether due to a dilated condition of the air-sacs, 
or to the presence of air m the interlobular tissue. 

Varieties, — There are tw6 forms of emphysema 
of the lungs, namely : A. Vasicultar Emphysema* 
B. Interlobular En^hysema, 

A, Veeioular Emphysema. — Vesicular pul- 
monary emphysema exists in three forms, namely, 
(I) partial lobular \ (2) lobular \ and (3) lobar* 
The last form involves the whole of a lol^, or the 


whole of one or both lungs The first form is rarely 
seen alone, but is generally associated with the 
second form, which is very common, and is found 
in connection with diseases, such as bronchitis, 
which are attended with violent or long-standing 
cough The third form is b^ far the most impor- 
tant, and will be more especially referred to m the 
present article It more frequently attacks both 
lungs than one, and the lower as well as the upper 
lobes It is a senous malady, and sometimes 
destroys life at an early period. Its features arc 
charactenstic the lung-substance has a peculiar 
doughy feel ; pits on pressure j is wanting in healthy 
crepitation , and has a pale pink colour very closely 
resembling that of a calfs lung It has been de- 
scribed as ‘ large-lunged vesicular emphysema ' 
^Etiology — Determining causes and me* 
chantsm — With reference to the determming causes 
of emphysema, there are two theories, namely, the 
inspiratory theory, and the expiratory theory On 
the first view the dilatation and rupture of the air- 
sacs are accounted for by the over-distension of the 
lungs in inspiration On the second view these 
changes are considered to be caused by the strain 
to which the lung-tissue is subjected in violent ex- 
piratory efforts, especially the act of coughing. It 
has been thought by others that emphysema must 
be looked upon as a complemental lesion, ansing 
in consequence of the over-distension to which the 
healthy ^rtions of the lungs are subjected in cases 
of pulmonary collapse. Without entering into any 
cntical examination of the theories as to the me- 
chanical causes of emphysema, it may perhaps be 
sufficient to say that there can be little, if any, doubt 
that the lobular forms of the disease are mainly pro- 
duced by expiratory efforts, such as violent cough, 
or blowing wind-instruments They have their 
seat in those parts of the lungs which become most 
distended by such acts With regard to the lobar 
form of the disease, however, this explanation of 
its mechanism does not suffice In this affection 
the inspiratory power is that which distends the 
lungs The pulmonary tissue has lost a portion of 
its elasticity, it yields to distension, and no longer 
reacts perfectly when the distending power ceases. 
Further distension follows ; reaction diminishes 
still more, until at length in some instances the 
lungs become greatly enlarged 

In senile cases the loss of elasticity of the chest- 
walls aids in preventing the pulmonary reaction 
Anatomical Characters — In the early stages 
of emphysema there is simply a dilatation of the 
air-sacs , an increase in the size of the alveoli ; and 
a diminution in the extent of the alveolar walls, 
which, yielding with the distending cavities, become 
partially obliterated. As the disease pre^esses, 
the air-sacs become more distended and the walls 
of the alveoli sometimes completely obliterated, so 
that the air-sacs are quite smooth, instead of honey- 
combed Then follows perforation of the air-sacs 
— at first slight, here and there an oval opening 
being discoverable , afterwards the openings become 
larger and more numerous. The subsequent pro- 
gress of the disease is attended with further disten- 
sion of the air-sacs, and rupture of the fibres of their 
walls. The openings thus caused coalesce, until at 
length the walls are simply represented by mem- 
branous shreds, and even large vesicles may form. 
These changes, varying in degree, characterise all 
the forms of emphysema. In the lobar form, how- 
ever, perforation takes place to a much greater 
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extent, relatively to the amount of dilatation^ than 
in the lobular or partial lobular form. 

The emphysematous lung is anipemic; and its 
blood-vessels become widely separated, and often 
ruptured and atrophied.^ The oronchial tubes are 
sometimes dilated, especially in old-standing cases, 
and in these there is frequently found an increased 
development of the circular muscular fibres. 

There is a form of lobar emphysema which is met 
with in old j^e, and which differs in some respects 
from that already described. The lungs are not so 
large ; they are universally distended, however, to 
a greater or less extent ; and they present a some- 
what atrophied appearance. The alterations, of 
which they are the seat, are probably the result of 
those changes which a^e produces in the chest- 
walls, impairing their elasticity. This loss of 
elasticity may also affect the lung-tissue. 

Symptoms.— A constant and gradually increasing 
dyspnoea is one of the most important and most 
frequent of the symptoms of emphysema. Bron- 
chitis, and therefore cough, with expectoration, is 
generally present. Haemoptysis is rare, and, when 
It does occur, is slight. The patient is usually free 
from pain, but complains of a feeling of oppression, 
or a ‘ smothering in the chest.* In severe cases of 
lobar emphysema this last symptom and the dyspnoea 
are often the only circumstances which attract the 
attention of the sufferer to his malady. In other 
instances, however, and especially when the disease 
is only partial, a close examination will elicit the 
fact that there have been bronchitic symptoms. 
Few cases of emphysema exist for any length of 
time without the occurrence of asthmatic seizures. 
In advanced cases the aspect is peculiar. The 
countenance is dusky, leaden, and puffy. The 
nostrils are dilated, and expand widely on inspira- 
tion, while the angles of the mouth are drawn 
down. The voice is feeble. The whole body has 
a cachectic appearance, and is sometimes much 
wasted. General dropsy often ensues. 

The lungs being the seat of general expansion, 
the thorax is kept abnormally distended. Thus it 
can undergo but little enlargement at each inspira- 
tion. As there is no impediment to the passage of 
air to the air-sacs, inspiration is accomplished 
rapidly. Not so, however, with expiration. The 
lung-tissue has in great measure lost its elasticity, 
and reacts slowly after distension ; and this results 
in laboured, slow, and ineffectual efforts to expel 
the air. Further, as the lungs are more or less 
riddled with perforations, their aerating surface is 
diminished, and this necessarily causes dyspnoea 
whenever any increased demand is made on the 
respiratory function. The quantity of blood circu- 
lating through the lungs, even from the earliest 
stages of the affection, is also diminished ; and the 
destruction of the capillary ‘vessels, which ensues 
when the disease is more develop^, further de- 
creases the vascularity of the pulmonary tissue. 
Hence its pale, anjcmic appearance after death, a 
circumstance which serves to explain how rarely it 
is the’ seat of pneumonic inflammation. 

Physical Signs. — Among the most important 
of the physical signs of emphysema are the follow- 
ing ; The upper part of the chest and the clavicles 
are prominent ; the neck seems shortened ; the 
fossae above the clavicles arc deepened ; there is 
increased curvature of dorsal spine ; and the 
ftemum is arched. The ^it is stooping ; the ri^ 
are prominent ; and the mtercostal spaces are de- 


pressed. There is indeed a general increase in the 
size of the chest, usually most marked at the upper 
part. These are the features of the disease when it 
is extensive. If partial, or confined to one lung or 
part of a lung, the prominence of the chest exists 
on one side only, and the other symptoms and signs 
are less marked. The movements of the chest in 
respiration are peculiar. The breathing is for the 
most part superior thoracic, but the chest is not 
much expanded on inspiration, for the lungs are 
already inordinately distended. The lower end of 
the sternum and the lower ribs are drawn in during 
inspiration. In some cases during inspiration 
there is marked protrusion of the abdomen. The 
respiration presents other features. The inspira- 
tion is short and quick, and is followed by a pro- 
longed and often wheezy expiration. Coughing 
is performed feebly, and expectoration is attended 
with difficulty. Percussion and auscultation elicit 
important diagnostic marks of the disease. When 
it is general there is increased, and in some in- 
stances almost tympanitic, resonance over the whole 
of the chest, most marked towards the apices of 
the lungs, and along their anterior borders; and 
in partial cases almost confined to these spots, or 
to one side. The praecordial region is generally 
resonant, owing to the distended lungs coming be- 
tween the heart and the wall of the chest ; and the 
cardiac impulse can often be felt beneath the lower 
end of the sternum. The respiratory murmur is 
faint, and characterised by peculiarities which a 
knowledge of the anatomical condition of the lungs 
and of the chest-walls enables us to explain. The 
inspiratory murmur is short, and is followed by a 
prolonged expiratory murmur. This latter is unlike 
the sound heard in any other affection, and is, in 
fact, pathognomonic of emphysema. In some ad- 
vanced cases the respiratory sounds are scarcely 
audible, if the bronchial tubes are free from mucus, 
and no spasm exists. A r&le is often heard in em- 
physema, but it is not a ‘dry^'^f/tf.* It is probably 
produced in the finest bronchial tubes, and is a 
modification of the sub-crepitant rdU of bronchitis. 
Although valuable in aiding diagnosis when present, 
yet, from its frequent absence and the difficulty of 
distinguishing it from the ordinary sub-crepitant 
r&le^ it loses much of its diagnostic import. 

Complications and SEQUEL^ii:.— Bronchitis is 
one of the most frequent of the diseases associated 
with emphysema of the lungs. It is rare for the 
latter affection to exist for any length of time with- 
out the supervention of the former. Bronchitis 
presents some peculiarities when it affects an emphy- 
sematous lung. It is rather the result of congestion 
than of inflammation. It often attacks the finer 
bronchial tubes; and, when severe, is attended 
with profuse secretion— a circumstance which, 
coupled with the fact that expectoration is less 
easily accomplished than when the lungs are healthy, 
seriously complicates the affection, and increases 
the danger of death from asphyxia. The inflam- 
mation sometimes runs on very rapidly, and copious 
purulent or puriform expectoration occurs. Even 
when this is the case, an examination of the tubes 
after death may reveal but little vascularity of the 
mucous membrane. These severe bronchitic attacks 
are very apt to be attended by^the formation of 
fibrinous clots in the heart and the large vessels 
arising therefrom. Bronchitis, in a subacute or 
chronic form, is a very constant cause of winter 
cough in emphysematous patients. 
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Asthma, occurring with greater or less severity, 
Is a frequent attendant on emphysema The attacks 
come on for the most part Qurmg the night, and 
may possibly be due to the congestion of the lungs 
which takes place during sleep, or when the body 
IS long m the recumbent posture This congestion 
probably sets up an irritation, which gives rise to 
reflex s^sm of the bronchial muscular fibres. 

Secondary affections of the heart are constantly 
met with in advanced cases of emphysema. Many 
pathologists have believed that the right cavities 
alone become affected ; but more recent observations 
have shown that the cardiac disease is not confined 
to one side. There is, in extensive emphysema, a 
general hypertrophy of the heart, with dilatation of 
all the cavities, especially of the ventricles But 
hypertrophy is not the only change which takes 
lace — valvular disease is frequently found The 
eposits and thickening which occur about the 
valves are no doubt secondary to the changes in the 
muscular walls, and must be attributed to the 
general malnutrition produced by the disease. It 
is not difficult to understand how it happens that m 
emphysema there is general cardiac hypertrophy 
The impediment which exists to the circulation of 
the blo<^ through the lungs necessarily gives rise 
to an overloaded state of the right side of the heart , 
hence result increased action of the right cavities, 
and hypertrophy of their walls Again, the over- 
loaded state of the venous system, and the conse- 
quent impediment to the capillary and arterial cir- 
culation, call for increased action of the left ventricle , 
and this is followed by its dilatation and thickening 
There exists also another cause, which probably has 
some influence in producing this cardiac hypertrophy, 
namely the altered position of the heart This 
organ is pushed downwards, and its impulse is often 
felt strongly in the epigastrium The position of 
the ventricles is therefore changed, and the direc- 
tion of the axis of their cavities is altered with 
reference to that of their great vessels This must 
lead to embarrassment of the circulation. 

As a consequence of the changes m the heart and 
venous system in emphysema, dropsy often results 
Many cases go on for a long time without any 
dropsical symptoms, while in others there is only 
slight oedema of the legs In advanced cases, how- 
ever, there is frequently general dropsy complicated 
with albuminuria. 

General emphysema is attended in its prepress 
by symptoms of cachexia and ansemia. In some 
cases there is much wasting of the muscular system, 
even before dropsical effusions occur Further, the 
patients often have a sallow and ansemic appearance, 
not unlike that met with in renal and other serious 
organic diseases There has been an impression 
that emphysema and phthisis are incompaUble 
diseases, but recent researches have shown that this 
view IS not correct Indeed, in most cases of death 
from phthisis, patches of emphysema, involving the 
whole or part of a lobule, are met with ; and doubt- 
less have been produced by the fits of coughing so 
common in the disease. But the great question is 
whether tubercular deposit ever takes place in lun^s 
which are the seat of lobar emphysema ; and this 
question must be answered in t|ie affirmative, 
although the concurrence of the two diseases is un- 
common. Pneumonic consolidation is very r^re in 
an emphysematous lung. 

Pleurisy not infrequently exists in connection 
with emphysema; pleuritic adhesions being often 


found after death. The occurrence pf pleurisy 
must, however, be considered as an accidental cir- 
cumstance In the most extensive cases of emphy- 
sema pleuritic adhesions may not be found. 

Pathology —When the disease is partial, and 
has followed or is attended by bronchitis, or some 
other affection in which there has been violent or 
long-standing cough, the emphysema may be the 
result of mechanical violence, without pre-existing 
degeneration of the lung-tissue. When, however. 
It is of the lobar form, degeneration is probably the 
pnmary step in the affection. The facts which tend 
to confirm this view are (i) the insidious manner 
in which the disease sometimes comes on, and the 
development which it attains, without any previous 
history of violent or long-standing cough ; (2) the 
frequency with which it attacks the whole of both 
lungs, and (3) its hereditary character. The 
exact nature of the degeneration has not been satis- 
factorily made out Fatty matter has been found 
in a few instances, but not m all cases The de- 
generation is probably one primarily involving the 
elastic fibres and other structures of the walls of the 
air-sacs Whatever be the nature of the degenera- 
tion, there can be no doubt that lobar emphysema 
IS a malady resulting from some form of malnutrition 
of the lung- tissue There is reason to believe, too, 
that this form of emphysema is sometimes asso- 
ciated with gout. 

Treatment — This must be referred to under 
two heads, namely (i) the treatment of the disease ; 
and (2) that of the secondary affectionSy which 
follow or are associated with it 

I Treatment of the Disease — It can scarcely be 
expected that, when once perforation and rupture* 
of the air-sacs have taken place, the normal condi- 
tion of the lung can be restored But, while we 
admit this, it is by no means implied that the dis- 
ease IS beyond control That condition of lung- 
tissue which precedes the perforations— the simple 
distension of the air -sacs — admits of great ameliora- 
tion, and further degenerative changes may be, if 
not prevented, at least much retarded 

All measures which tend to invigorate the system, 
to give tone to the heart, and to improve the con- 
dition of the blood, should be resorted to. Among 
the remedies for internal administration the most 
useful is iron It should be given m small and con- 
tinued doses. Quinine is valuable, as are also the 
various bitters and other remedies for dyspepsia, 
from which emphysematous patients often suffer. 
Cod-liver oil is very useful in some cases. Strych- 
nine has been recommended with the view of im- 
proving the tone of the muscular fibres of the bron- 
chial tubes It has not been found useful in this 
respect ; nor need we wonder at this, for the disease 
is one primarily of the air-sacs, and not of the 
bronchial tubes, and, if the muscles of the latter are 
secondarily affected, it is rather with spasm than 
raralysis. Small doses of strychnine given for 
dyspeptic symptoms may be useful In some cases 
iodide of potassium has apparently been beneficiaL 
Probably these cases have been associated with 
gout 

Breathing compressed air has been strongly advo* 
cated, and no doubt it has afforded m some cases 
decided temporary relief, and good effects are 
said to have followed its use. See Am, Theia- 
^peutic Use of. 

The regulation of the diet, and the general 
management, are most important. The diet should 

3N 
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be nourishing, and a moderate amount of stimulants 
should be allowed. The food should ^ easy of 
digestion, and nutritious in proportion to its bulk. 
The stomach should never be overloaded, as that 
condition will give rise to dyspnoea. Errors of diet 
must be avoids, and the functions of the bowels 
should be carefully regulated. Another point is to 
give the lungs as little work as possible, and to let 
the patient breathe a pure air. All violent exercise, 
or physical exertion of any kind, must be strictly 
prohibited ; moderate exercise is, however, to be 
recommended. Moderate walking, yachting, car- 
riage-exercise, riding at a quiet pace and on an easy 
horse, are important adjuvants in the general treat- 
ment of emphysema. The condition of the skin 
should be carefully looked to ; warm clothing should 
be constantly worn ; and the greatest care should be 
taken to ward off bronchial inflammation. Resi- 
dence during the winter in a warm and dry climate 
is to be recommended. 

2. Treatment of Secondary Affections, — Among 
the most important of the affections secondary to 
emphysema is bronchitis. No depressing measures 
should be used in this disease, but such as will pro- 
mote expectoration, and check the secretion ofthe 
bronchial tubes, if, as is very frequently the case, 
this be excessive. Ammonia, the various stimu- 
lating expectorants, and iron are the most valuable 
remedies, together with moderate counter-irritation 
{see Bronchi, Diseases of). The dyspnoea attendant 
on emphysema admits only of palliative treatment, 
but is often greatly improved % the observance of 
the rules laid down for the general management of the 
disease. The dyspnoea is always increased by the 
pr^ence of bronchitis ; by the stomach or bowels 
oeing overloaded ; and by the general over-disten- 
sion of the venous system, which necessarily ensues 
as a consequence of the impediment to the flow of 
blood through the lungs. Care should be taken to 
prevent any flatulent distension of the stomach or in- 
testines, and to keep up a good action of the bowels, 
liver, and kidneys. For the relief of the asthma 
which frequently exists in connection with emphy- 
sema, full doses of iodide of potassium are often 
useful. Stramonium may also be smoked, and 
other measures beneficial in ordinary spasmodic 
asthma may be tried (see Asthma). In reference 
to the treatment of the dropsical symptoms, which 
follow as a secondary consequence of emphysema, 
the reader is referred to the articles Dropsy ; and 
Heart, Dilatation of. 

B. Interlobular Emphysema.— This condi- 
tion, in which the excess of air in the lungs is 
contain^, not in the air-sacs and alveoli, but in the 
connective tissue between the lobules, is described 
under the head of Emphysema, Subcutaneous, 
to which article the reader is referred. 

A. T. H. Waters. 

T. R. Bradshaw. 

LUNGS, Gangrene of.— Synon. ; Fr. Can- 
£fine du Poumon ; Ger. Lungenbrand, 

Definition. — Death of a portion ofthe substance 
of the lungs. 

Gangrene of the lungs is of two kinds, namely, 
(I) diffused^ in which the whole of one lobe or lung 
is affected ; and ( 2 ) circumscribed^ in which a por- 
tion only of a lobe undergoes gangrenous change. 

■Etiology. --Gangrene is sometimes a result of 
acute pneumonia, or of the local action of other . 
tozuoa It has been known to follow the inhalation 


of noxious ga^s. Its occurrence is favoured by 
extreme constitutional depression, or by pressure 
interfering with the circulation and nutrition of the 
lung. An aneurysm or mediastinal growth, pressing 
upon the main arterial, venous, and nervous trunks 
at the root of the lung, is perhaps the most common 
antecedent of diffused gangrene ; whereas the more 
circumscriW form of the disease is a sequela of 
acute and limited pneumonia, cancer, bronchiectasis, 
or rapid phthisis m a debilitated subject. In pul- 
monary apoplexy and other operations on the mouth 
septic infection may lead to gangrene, the gangrene 
being limited to the portion of lung involved in the 
original extravasation of blood. Pneumonia caused 
by a foreign body in the air-passages is apt to run on 
to gangrene. The diffused gangrene that occurs in 
drunkards and lunatics, in measles, small-pox, and 
typhus, evidences excessive nerve-prostration and 
loss of nutritive power. In children, gangrene of 
the lung sometimes follows cancrum oris, as well as 
the eruptive fevers. 

Anatomical Characters. — The colour of a 
gangrenous lung is dark, dirty olive, or greenish- 
brown. It is moist or even wet ; and either of the 
consistence of engorged lung, or softer and more 
diffluent. The odour is that of external gangrene 
or decomposed flesh, and is distinctive during life, 
rendering the room in which the patient lies horribly 
offensive. When scattered patches of gangrene 
occur, there is often in one part a solid mass of 
greenish lung-tissue, and in another a central 
sloughy or gangrenous cavity, surrounded by a broad 
rim of soft infiltrated lung. The seat of circum- 
scribed gangrene is usually the periphery of the 
lung and the lower lobes. If a bronchus open into 
the gangrenous patch, inflammation of the bronchial 
membrane is set up. In rare cases the pleura is in- 
volved, and pyo-pneumothorax is induced. Some- 
times the pulmonary arteries are found plugged, 
and more often the bronchial arteries. In those 
rare cases in which recovery takes place, interstitial 
pneumonia is set up, leading to encapsulation of 
the gangrenous spot ; the sloughs are ejected ; and 
cicatrisation follows, as in pulmonary abscess. See 
Lung, Abscess of. 

In diffuse gangrene the whole of one lung is 
sometimes involved. The pulmonary tissue is then 
converted into a black putrid substance, saturated 
with blackish purulent fluid ; or the gangrenous part 
merges gradually into oedematous or hepatised 
tissue. 

Embolism, arising from the introduction of septic 
matter into the veins, and leading to abscess in 
various organs, may follow either form of gangrene. 
Secondary gangrenous change is frequently met 
with in other parts of the same or in the opposite 
lung. 

Symptoms. — It is seldom possible to diagnose 
gangrene of the lung until the purulent discharge 
reaches a bronchus and is ejected. Then the sputa 
are found to separate spedily into layers — a super- 
ficial froth, a liquid middle layer, and a lower sedi- 
ment. The ^mell of the sputa and breath is ex- 
cessively foetid. The dyspnoea and prostration are 
usualljr great. The physical signs are those of 
softening and excavation, percussion being either 
dull or tympanitic, and loose crepitation being soon 
replaced by gurgling and perhaps amphoric breathing. 
The passage of the circumscribed into the diffused 
form may be traced by watching the physical signs. 

Diagnosis. — Suppurative ulceration of the bron- 
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chial cartilages gives rise to great foetor of breath. 
Sometimes a gangrenous odour in the breath occurs 
when the putrefactive change is limited to the secre- 
tions ; and it may be present also in pyo-pneumo- 
thorax with internal fistula. These several diseases 
must be excluded by a careful estimation of the 
history and the physical signs. See Breath, The. 

Prognosis — The prognosis of pulmonary gan- 
grene IS hopeless in the diffused form ; and is doubt- 
ful, even when the symptoms or signs pomt to a 
limitation of the mischief 

Treatment.— E very attempt must be made to 
support the strength by nourishing food and stimu- 
lants , bark and ammonia, quinine and acids, iron 
and cod -liver oil being indicated. The inhalation 
of creosote or carbolic acid in spray may be tried, 
or of turpentine on hot water (p 745) 

When a gangrenous abscess of the lung exists, 
and It is evident that the passage of foetid matters 
through the bronchi is setting up dangerous irrita- 
tion, leading to exhausting discharge, or threatening 
to poison the system, the question of draining the 
gangrenous cavity should be entertained The in- 
troduction of a drainage-tube sometimes affords im- 
mediate relief in such cases The foetor of breath 
ceases , the offensive secretions, being no longer 
locked up in the lung, lose their putrescent cha- 
racter , and the relief to the constitution is great 
An accurate diagnosis is in such cases essential, the 
danger of the operation being somewhat enhanced 
if the abscess is at a distance from the chest-wall, 
and if the lung is not adherent to the costal pleura 
For a detailed account of the necessary operation 
see Lung, Abscess of. 

Besides the general treatment which co-existing 
disease may require, special attention must be given 
to the removal of the gangrenous odour from the 
atmosphere of the room, from the sputa, and from 
the patient, who is apt to exhale from the skin a 
similar odour to that given off in the breath. Sul- 
phurous acid, carbolic acid, or chlorinated lime 
fulfils the first indication ; Condy s fluid the second , 
and the latter may also, when diluted, form a useful 
wash or gargle See Inhalations 

E Symes Thompson. 

LUNGS, Haemorrhage Into — Synon. Ex- 
travasation of Blood into the Lungs , Pulmonary 
Apoplexy , Fr H^morrhagte du Poumon , Ger. 
Lungenblutung 

^Etiology and Pathology —In the article 
Hi€MORRHAGE Will be found enumerated the causes 
which lead to pulmonary haemorrhage. In the 
present article only those extravasations of blood 
into the lungs are included which do not depend 
upon direct injury to the organ, or upon exposure 
and rupture of vessels in the course of destructive 
disease affecting it 

Haemorrhage into the substance of the lungs may 
be diffuse^ punctiform^ or circutnscrtbed 

(1) Diffuse pulmonary apoplexy, — The diffuse 
extravasation of blood into the lungs is an extremely 
rare condition. Some cases have been recorded, 
however, in which it has arisen from primary disease 
of a branch of the pulmonary arteiy. The lung- 
tissue is btoken down by the haemorrhage into it ; 
and the patient soon succumbs. 

(2) PuncHform hamorrhaget and (3) ctreum^ 
scribed or nodular pulmonary apoplexy^ are not of 
uncommon occurrence, and are attendant upon the 
same morbid conditions of the lung. Mitral disease 


—mitral stenosis especially, but also mitral regurgi- 
tation— is the chief remote cause of these two forms 
of pulmonary apoplexy. 

In the so-called * haemorrhagic diseases of the 
blood,* punctiform hamorrhage m the lungs is pos- 
sible ; but petechia more frequently affect the 
pleural surface or bronchial mucous membrane (see 
Haemorrhage). Mechamcal congestion of the 
lungs, from the above-mentioned forms of heart- 
disease, IS by far the most common condition upon 
which this minute and interstitial form of hamor- 
rhage supervenes, giving nse to no additional sym- 
ptoms, but causing considerable and peculiar pig- 
mentation of the lung The mterstitially thicken^ 
lungs acquire a brownish tint, from the absorption 
of the blood-spots, leaving hamatin behind ; and 
the appearance has given rise to the term brown 
induration of the lungs See Lungs, Hyperamia 
of 

Nodular or circumscribed pulmonary apoplexy is 
often associated with the petechial hamorrhage just 
described, and, like it, mostly supervenes upon the 
mechanical congestion of the lungs arising from 
heart-disease There are two ways in which this 
form of hamorrhage may be produced The first 
way is by rupture of capillaries or small veins 
under the heightened pressure of the pulmonary 
circulation An effusion of blood thus occurs, which 
fills up one or more lobules, and coagulates to form 
the dark firm consolidations so charactenstic of the 
lesion Or a branch of the pulmonary artery be- 
comes obstructed by an embolus, for instance, by a 
fragment of coagulum conveyed from the right 
auricle, or from one of the systemic veins (phlebitis, 
varicose veins) , and its territory becomes at once 
filled with extravasated blood. See EMBOLISM 

Anatomical Characters — A lung that is the 
seat of this form of haemorrhage is usuallj tough- 
ened and heavy. Some hard, and more or less 
square, flat surfaces may be felt and seen raised 
above the general surface of the lung, which has 
shrunk below their level. The pleura covering 
such patches is darkened in colour, and presents 
flakes or granulations of lymph, impairing its trans- 
lucency and smoothness On making a vertical 
section through one of the surfaces, it is found to 
form the base of a more or less conical mass, which 
has a firm section like damson-cheese, and is sharply 
defined from the surrounding tissue In its axis is 
seen a branch of the pulmonary artery, occupied by 
partially altered clot There is usually some stain- 
ing of the pulmonary tissue immediately surround- 
ing the apoplectic nodule, from imbibition. Such 
haemorrhagic nodules vary greatly in number and 
sue , there are usually several in each lung, of 
about the sue of a walnut , but one may occupy a 
whole lobe. They also vary in appearance accord- 
ing to the date of their occurrence , their colour, at 
first that of dark blood-clot, passes through pale 
chocolate to yellowish-red or pale yellow, as the 
colouring matter becomes gradually absorbed Th6 
whole extravasation may be gradually and completely 
absorbed, leaving the restored lung but little 
damaged , or a shrunken fibnnous deposit or blood- 
cyst, with surrounding induration, more rarely a 
calcareous centre, may mark the site of former 
hsemorrhage. It should be added that these extra- 
vasations, although generally near the pleural surface 
of the lung, are not always so, but may occur deeply 
in Its substance ; they occur more frequently in the 
right lung, and generally in the upper lobe. 

3 N 2 
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Symptoms. — Amid the s)nmptom8 attendant upon 
the conditions leading to pulmonary apoplexy, it is 
difficult to single out any diagnostic of this special 
lesion. An exacerbation of dyspnoea already terrible 
enough, or a sadden failure of pulse, may perhaps 
be not^. Dark scanty haemoptysis is, however, 
the pathc^omonic sign, the frothy mucous expec- 
toration containing some streaks, or small clots, of 
dark coagulated blood. Some circumscribed patches 
of dulness, with bronchial breathing and neighbour- 
ing crepitation, may perhaps be made out, especially 
in the mammary and mid -axillary regions. 

Prognosis and Treatment.— These lesions 
axe among those which often close the scene in the 
heart-disease to which they are accessory ; and are 
therefore inemediable. Sometimes when, from 
any cause, their occurrence appears to have been 
hurried forward ; when the lividity is great, the 
dyspnoea ui^ent, and yet the disease is not of long 
duration; wet-cupping or bleeding from the arm 
will certainly give temporary relief, and perhaps 
avert immediate danger. 

R. Douglas Powell. 

LUNGS, Hydatids of. — Synon. : Fr. Kystes 
Hydatiques du Poumon ; Ger. Lungenechinococcus, 

Definition. — A disease due to the presence of 
hydatids in the lungs. 

.jEtiology. — H ydatid cysts in the lungs rarely 
occur in this country as a primary disease of these 
organs, but they are not infrequently met with as 
an extension of disease from the liver. 

In Australia, where the affection is very common, 
it is sometimes met with in the lung without any 
other organs being affected. Of loo cases, the liver 
was the organ affected in 70, the lung in 12. 

Anatomical Characters.— Single sacs or 
acephalocysts (p. 461) are by far most usual, varying 
in sue from a pigeon’s egg to a man’s fist. Some- 
times the upper and sometimes the lower lobes are 
the seat of the cysts. 

If the parent-sac be destroyed by inflammation 
and consequent suppuration, a communication is 
established between the cavity and the bronchi, 
through which the daughter-cysts may be ejected. 
Not infrequently the pulmonary sac communicates 
with a similar sac in the liver. It is natural to infer 
in such cases that the disease originated in the liver. 
Indeed, it has been stated that primary hydatid of 
the lung is unkown. 

Symptoms and Physical Signs.— Hydatids 
may exist in the lung for a considerable time without 
giving rise to any noticeable symptoms ; but as the 
tumour enlarges and presses upon the surrounding 
tissues, haemoptysis occurs, as also bronchitis, pneu- 
monia, or even gangrene. Sometimes the cysts 
perforate the pleura and cause pneumothorax. 

If the site of the tumour be superficial, altered 
breath-sounds and percussion-note may be observed ; 
but if it be deeply seated, the physical signs may 
escape detection. If bronchitis or pneumonia be 
set up, the signs and symptoms of these disorders 
mask those of the originating disease. Often the 
symptoms are like those of rapid phthisis, namely, 
cough, muco-purulent expectoration, haemoptysis, 
night-sweats, and emaciation. The meaning of 
these symptoms is apparently confirmed by the 
physical signs, namely, dulness on percussion; 
abknee of breath-sounds, or prolonged expiratory 
murmur ; and, when the cysts burst, gurgling and 
pectoriloquy. Unless the daughter-cysts or book- 


lets are expectorated, there is nothing to point un- 
mistakably to the nature of the disease. When per- 
foration of the diaphragm occurs, hepatic symptoms 
or those of pleurisy supervene. The patient looks 
anxious ; the features are collapsed ; the skin is 
clammy and livid ; the extremities are cold ; inces- 
sant paroxysmal cough occurs, with vomiting ; and 
by degrees sallowness and jaundice make their 
appearance. Symptoms of acute pneumonia may 
occur — of consolidation, followed by excavation ; 
the expectoration being at first rusty, then bile- 
tinged, muco-purulent, and foetid, and containing, 
besides shreds of lung-tissue, entire cysts or portions 
of them. 

Diagnosis. — It may be difficult to distinguish a 
large hydatid cyst from pleuritic effusion, as the 
lung may be displaced, the chest bulges, and the 
intercostal spaces become prominent and fluctuat- 
ing. The rounded outline of the dull space, the 
absence of acute symptoms, the history of gradual 
onset, the absence of oegophony and of alteration of 
physical signs on change of posture, will guide the 
decision ; and an exploratory puncture, which gives 
exit to a clear saline non-albuminous fluid, con- 
taining possibly booklets or fragments of cysts, will 
confirm the diagnosis. The conduction of the 
heart-sounds and impulse, and the tense unyielding 
condition of the bulged side on palpation, may lead 
to the suspicion of mediastinal tumour ; but in the 
case of hyatids there is seldom any visible venous 
engorgement, or laryngeal or oesophageal pressure- 
sign, as in aneurysmal or other mediastinal growths. 
There is, moreover, generally a freedom from 
cachexia or constitutional disturbance. In circum- 
scribed abscess the neighbouring lung is rarely so 
free from disease as in hydatid. 

Prognosis. — Although the symptoms may be so 
severe as to threaten immediate death from suffoca- 
tion, recovery occurs in at least half the cases in 
which hydatid disease begins in the lung, and one 
third of those in which it spreads from the liver. 
If the cyst is allowed to burst of itself, recovery takes 
place in from 30 to 40 per cent, of cases. But the 
mortality is greatly reduced by early operation. 

Treatment. — The surgical treatment of hydatid 
of the lung should be undertaken as soon as the 
disease is diagnosed because the risks involved in 
delay are greater than those dependent on surgical 
interference. If left untreated the patient is liable 
to (i) suffocation from rupture of the cyst into a 
bronchus ; or (2) a probably incurable hydro-pneu- 
mothorax from rupture of the pleura. It is seldom 
permissible to aspirate a pulmonary hydatid which 
has not suppurated, because this procedure has more 
than once been followed by the simultaneous rupture 
of the cyst into a large bronchus, and the consequent 
suffocation of the patient from the rapid flow of 
large quantities of hydatid fluid into the air-pas- 
sages. The position of the cyst having been local- 
ise a free opening should be made by removing 
two or three inches of two or possibly three ribs, 
great care being taken not to open the pleura. 
Fully curved needles threaded with silk or catgut 
should then be passed through the pleura into the 
subjacent lung in a continuous series round the 
margin of the circle of pleura exposed. It is possible 
if the cyst be thin that the sutures may cut through 
and the fluid may leak out alongside them, but this 
does not involve any serious risk, whereas opening 
the pleural cavity without thus stitching up the lung 
may result in the production of a pneumothorax. 
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If the cyst be old and thick-walled there is no chance 
of this happening, nor would it occur if lung-tissue 
intervene between the hydatid and the surface. As 
soon as the cyst or the lung is fixed to the parietal 
pleura it may be opened by a free incision and 
drained like any other pulmonary abscess This 
treatment is especially applicable to those cases in 
which suppuration has occurred. Convalescence is 
likely to be slow The operation may, if desired, 
be performed in two stages 

It must be remembered that hydatids of the lung 
are not infrequently multiple, and that at least in 
the experience of one of the present writers (R. J G ) 
It IS not very unusual for tuberculosis to occur in a 
lung which has been operated on for hydatids 

E Symes Thompson. 

R. J Godlee. 

LUNGS, Hypereemla of, Passive.— Passive 
hyperaemia of the lungs may be conveniently divided 
into two varieties (i) that occurring in debilitated 
subjects and due to general causes {Hypostatic Con- 
gestion) ; and (2) that resulting from obvious 
mechanical obstruction, such as mitral stenosis 
{Mechanical Congestion)^ and leading to Brown 
Induration 

Hypostatic Congestion —Etiology — Pas- 
sive or hypostatic congestion of the lung affects the 
most dependent parts Failure of heart-power and 
dilatation of the pulmonary capillaries are the chief 
causes of this condition In states of exhaustion 
from low fevers, especially typhus and typhoid, 
after severe surgical operations ; in extreme old 
age , or towards the end of prostrating illness, this 
failure of heart-power, and consequent stagna- 
tion of blood in the lower parts of the lung, usually 
the bases, is apt to supervene, and is one of the 
common modes of death An altered condition of 
the blood, due to the presence of toxins, is possibly 
a contributing cause of hypostatic congestion The 
site of the congestion is largely influenced by gravi- 
tation 

Anatomical Characters — Passive hyperaemia 
almost always affects the bases of both lungs, 
although often not in an equal degree, the difference 
depending mainly upon the position of the patient 
during the last days of life The affected lung is 
dark-coloured, and engorged with dark blood Its 
tissue is more or less deeply stained with blood, 
cedematous, and is less crepitant than natural, tear- 
ing also more readily than natural under the pres- 
sure of the finger If thoroughly washed, however, 
in a gentle stream of water, the lung-texture will be 
found to be but little altered This condition very 
readily passes into a low form of pneumonia, and 
thus portions of the lung may be found consolidated, 
having much the appearance and consistence on 
section of a congested spleen (splcnification, hypo- 
static pneumonia) The bronchial tubes and pleura 
are affected by post-mortem staining 

Symptoms. — The symptoms of this form of con- 
gestion of the lungs are lividity, especially of the lips 
and extremities ; and quickened shallow breathing ; 
superadded to those of extreme prostration. Dul- 
ness on percussion, with enfeebled breathing and 
moist crepitant rdle^ due to oedema, are found over 
the bases of both lungs, but m greatest extent 
on that side to which the patient has been in- 
clining 

Treatment — The treatment consists in vigor- 
ously supporting the patient by alcoholic stimulants 


frequently administered, and with nutntious food. 
Nutritive enemata are often of great value. In all 
exhausting diseases this condition should be antici- 
pated, and warded off if possible by timely support 
and stimulants, and l^y frequently turning the patient 
from one side to the other Of medicines, ammonia, 
ether, strychnine, bark, quinine, and oxygen-mhak- 
tions are of the greatest value. 

Mechanical Congestion. — .^Etiology.— The 
obstruction may be at the mitral onfice, as in mitral 
stenosis or regurgitation ; or m the left ventricle, 
when this cavity is dilated and imperfectly emptied, 
as in the advanced stages of constrictive or re- 
gurgitant aortic disease Whether there be an 
absolute narrowing of the blood-channel between 
the pulmonary and systemic circulations— that is, at 
the mitral onfice or at the commencement of the 
aorta , or whether, from enlargement of the mitral 
onfice or from disease or injury of its valve, regurgi- 
tation be permitted, so that each contraction of the 
right ventricle is met and opposed, more or less, Ijy 
a counter-rush of blood from the left ventricle — m 
any case, and still more in the combination of two 
or more of these causes, it is clear that the pulmo- 
nary circulation can only go on at an increased 
pressure by the contraction of the right ventncle 
becoming more vigorous , and that hyperaemia must 
result from the damming back of the blood through 
the pulmonary veins 

Of the causes named, mitral constriction is that 
which leads most readily to obstructive hyperaemia 
of the lungs 

Anatomical Characters. — Obstructive hy- 
persemia affects the whole of both lungs The 
result of the heightened blood-pressure from in- 
creased force of injection into the lungs, to over- 
come an impediment to the escape of blood from 
them, is most felt in the pulmonary capillaries. 
These capillaries gradually become lengthened, tor- 
tuous, and dilated even to three times their normal 
dimensions ; the fibrous tissue is increased ; the 
thickened and tortuous capillaries intrude upon the 
air-spaces ; and the elasticity of the lungs is 
diminished Sometimes minute haemorrhages take 
place into the parenchyma of the lung ; sometimes 
larger escapes of blood fill the alveoli of circum- 
scribed patches {pulmonary apoplexy) The total 
result of the intimate changes described is a uni- 
form increase m the size and weight of the lungs, 
with an increased density and toughness On sec- 
tion, the lungs are found to be more pigmented and 
solid-looking than natural, sometimes of a brownish 
hue {brown induration ) ; they are, however, crepi- 
tant throughout, except here and there, where they 
may present fibrous foci or firm, dark, damson- 
cheese-like patches, fading to brown -red, repre- 
senting various results and stages of hsemonhage 
There may be some oedema present The pulmo- 
nary arteries and veins are enlarged and congested j 
and the bronchial mucous membrane is usu^ly the 
seat of chronic catarrh Patches of atheroma are 
frequently to be seen in the larger branches of the 
pulmonary artery 

Symptoms —Dyspnoea and cough, both brought 
on or increased by effort, with palpitation, and 
oppression or tightness, usually referrra to the epi- 
gastrium, are the most constant sj^ptoms of ob- 
structive hypersemia of the lungs. Patients suffenng 
from this condition have repeated attacks of bron- 
chial catanh, and hsemoptysis is of common occur- 
rence. The haemoptysis may be considerable, 
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more usually the expectoration is streaked with 
blo^ or contains small dark coagula. 

This form of hyperaemia commonly occurs before 
middle life, during the usual period of mitral heart- 
disease. The signs of heart-disease, and most often 
of constriction of the mitral valve, are present. 
The subjects of this affection are often undersized 
and badly nourished i the pigeon-breasted type of 
chest being common, especially in those cases in 
which the disease manifests itself early in life. A 
small, frequent pulse ; more or less lividity of lips ; 
and other signs and symptoms of the cardiac disease, 
of which the pulmonary condition is the conse- 
quence, arc to be observed. A fine inspiratory 
crefHtant rdk over the lungs may be heard. During 
the repeated bronchial catarrhs, with increased pul- 
monary hypersemia, to which such patients are 
especially prone, all symptoms are much aggra- 
vated. 

Diagnosis. — The existence of obstructive heart- 
disease suggests the presence of corresponding hy- 
peramia of the lungs. The fine crepitant rdle and 
the hamorrhagic symptoms and signs more posi- 
tively point in the same direction. 

Prognosis, — The prognosis rests chiefly upon the 
heart-condition present. Increasing frequency of 
catarrhal complications, and especially of hamo- 
ptysis, shows Ine turning of the balance against the 
patient. The condition may in favour^le cases 
continue for years, especially when dependent upon 
sinmle constriction of the mitral valve. 

TREATMENT. — The treatment is essentially that 
of the heart-disease; with the avoidance of all 
causes which quicken respiration, and which tend 
to produce catarrhs, to which these patients are so 
especially prone. R. Douglas Powell. 

LUNGS, Hypertrophy of.— This term is 
applied to enlargement of the lungs with increased 
functional power, met with as a compensatory 
affection of one lung, or of a portion of one lung, 
to make up for more or less loss of pulmonary tissue 
by disease. 

The dimensions of the enlarged part will be 
shown by an extension of the normal physical signs. 
In this way the change can be distinguished from 
that occurring in emphysema. 

LUNGS, induration of. — See Lungs, Inflam- 
mation of ; and Passive Hyperaemia of. 

LUNGS, infarction of.— L ungs, Haemor- 
rhage into. 

LUNGS, Infritrations of.— See Pneumo- 
coniosis. 

LUNGS, inflammation of.— S ynon. ; Pneu- 
monia ; Fr. Pneumonie ; Ger, Lungenentzun’ 
dung. 

Definition. — The term * pneumonia’ has been 
employed simdy to designate inflammation of the 
lung-tissue. Inflammatory processes in the lungs, 
however, occur under such diverse circumstances, 
and are accompanied by such diverse clinical phe- 
nomena and histological changes, that * pneumonia’ 
used in this sense includes widely different diseases. 

Varieties. — Pneumonias are divisible into the 
following varieties: A. Aoute Pneumonia, in- 
eluding secondary pneumonia \ B. Broncho-, 
Catarrhal, or Lobular Pneumonia; and C. 
Chronic or Interstitial Pneumonia. In ad 


dition to these there are those pulmonary inflam- 
mations which lead to the formation of abscess. 

There are certain other forms of lung-consolida- 
tion which have sometimes been described as 
pneumonic, but which are, for the most part, 
non-inflammatory in their nature, and will, there- 
fore, be only briefly alluded to in the present article. 
These are: (i) that condition of collapse and 
hyperaemia, mainly due to weak inspiratory power, 
feeble circulation, and gravitation, which is so com* 
mon in the more dependent portions of the lungs in 
many acute and chronic diseases. (2) Consolida- 
tions of the lung resulting from mechanical conges- 
tion and embolism, such as are met with in certain 
diseases of the heart. 

The several varieties of pulmonary inflammation 
must now be considered separately. 

Pulmonary abscess is separately described. See 
Lung, Abscess of. 

A. Acute Pneumonia.— Synon. : Fr. Fneu- 
monte Aipie\ Ger. Croupbse Pneumonie. — This is 
pneumonia par excellence. It is sometimes termed 
croupous pneumonia, from the supposed resemblance 
of the histological process to that of croup. It is 
also known as lobar pneumonia, inasmuch as a large 
area of the lung is usually involved in the inflam- 
mation. 

Definition. — Pneumonia may be described 
generally as an acute infective disease, characterised 
clinically by sudden onset, severe febrile symptoms, 
cough, expectoration, and dyspnoea ; by the physical 
signs of pulmonary consoliaation ; and by a rapid 
abatement of the general symptoms between the 
fourth and tenth days. Anatomically it is charac- 
terised by an acute inflammation of the lung-tissue, 
and by the accumulation of the inflammatory pro- 
ducts within the alveoli, which products consist, in 
the main, of a fibrinous exudation and leucocytes. 

^Etiology. — Age. — No age is exempt from 
pneumonia. It is met with between the ages of 
one and five years. Here, however, it is liable to 
be confounded with broncho-pneumonia and with 
collapse of the lung, so that the results of statistics 
are less reliable at this than in the subsequent 
periods of life. It may be stated, notwithstanding, 
that pneumonia is less common during infancy than 
has been generally supposed, and that among the 
pneumonias which are so frequent during this period 
of life the broncho-catarrhal forms preponderate. 
After the age of five years the liability to pneumonia 
diminishes, but it again becomes exceedingly fre- 
quent between the ages of twenty and fifty, during 
which period the liability to the disease reaches its 
maximum. It is also quite common in old age. 

Sex. — In adults more males than females suffer ; 
probably owing to the former being more exposed 
to atmospheric influences. In early life this aiffer- 
ence does not obtain. 

Social position^ do*c. — Pneumonia is more com- 
mon among the poor and badly fed, and in those 
whose occupation necessitates an irregular mode ot 
life and great exposure, than among the upper 
classes of society. 

Constitution and healths — Those who are con- 
stitutionally weak, and those whose vitality has 
been impaired by intemperance, insufi&cient food, 
anxiety, overstrain, or other causes, are more prone 
to the disease than the strong and vigorous. 

Climatic Conditions of weather and 

climate are probably the most important of all 
known agencies in the causation of pneumonia, and 
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* catching cold * is the most common exciting cause 
of the disease. The influence of cold and damp in 
increasing the liability to acute inflammatory 
diseases of the chest is well known This influence 
IS marked in oneumonia, although to a less extent 
than in bronchitis. Pneumonia is more common m 
temperate climates than in those regions which are 
characterised by great heat or extreme cold. Cli- 
mates and seasons which are liable to sudden 
changes of temperature, and winds from the north 
and north-east, appeaf to be especially favourable 
to the development of this disease 

Epidemic influences and contagion — Pneumonia 
sometimes prevails epidemically , it is occasionally 
endemic m a house , and evidence tends to show 
that under certain circumstances, at present un- 
known, It may be communicated from one person 
to another Such facts point to a micro-organism 
as the causative factor in the production of the 
disease 

Septic causes — Sewer-gas emanations appear to 
play some part in the causation of certain cases 
of pneumonia Such cases are said to differ some- 
what in type from ordinary pneumonia, and have 
been termed pythogenic^ 

Previous diseases — Pneumonia, as is well known, 
often occurs in those who are the subjects of other 
disease It is impossible to speak with certainty 
as to the relation which subsists between the pneu- 
monia and the disease in the course of which it 
supervenes In some cases it may be merely an 
accidental complication ; while m others the pre- 
vious disease may exercise more or less influence 
in the causation of the pneumonia {see Secondary 
Pneumonia) 

Exciting causes , — In many cases of pneumonia 
evidence of the existence of any exciting cause is 
entirely wanting. Of discoverable causes, that 
which IS most common is a sudden chill, or, less 
frequently, more prolonged exposure to cold or 
damp Excluding cold, no conditions can be 
mentioned which have any marked influence in 
determining the disease 

Bacteriology — Acute lobar pneumonia is an 
acute specific fever, resulting from the invasion of 
the lun^-tissue by the Diplococcus pneumonia^ and 
Its multiplication therein The organism is present 
in the exudation filling the lung alveoli, in the 
sputum, and in the morbid products of such other 
lesions as may complicate the primary disease, e g 
pleurisy, pericarditis It is, however, but rarely 
present in the blood of the general circulation. 

Secondary pneumonia is frequently a true lobar 
pneumonia, presenting the typical appearances of 
that disease in its acute form, and characterised by 
the presence of the Diplococcus pneumonise in the 
exuaates The pneumococcus is present in the 
saliva of some five or ten per cent of normal mdi- 
viduals, and it seems probable that in many cases 
the pnmary disease simply acts by producing those 
conditions requisite to enable the saprophytic 
pneumococcus to invade the lung-tissues of its host 
and initiate its specific lesions. 

Other organisms, such as the Pneumobacillus of 
Friedlander, the Streptococcus pyc^enes longus, the 
pyogenic staphylococci, &c , however, act in many 
cases as the causal ^ents in the production of the 
secondary pneumonia, “Which is then often lobular 
rather than lobar in type. 

The pneumococcus was first isolate^ by Pasteur 
in 1880 from the saliva of a case of hydrophobia, 


and afterwards from the saliva of healthy indi- 
viduals Sternberg demonstrated its presence m 
the sputa and exudates of cases of pneumonia, 
although for a long time he was under the im- 
pression that the coccus was identical with the 
organism Fnedlander had isolated from similar 
situations The honour of pointing out the causal 
relationship of the coccus to pneumonia belongs to 
Talamon, while Fraenkel in 1885 completed the 
chain of evidence necessary to establish the speci- 
ficity of the pneumococcus. 

The Diplococcus pneumomse when observed in 
sputum, exudation, &c., consists of oval or lanceo- 
late-shaped bodies arranged m pairs or short chains, 
the individual elements measunng from 0*5 to o 75/4 
in length, and a little less in breadth Each 
diplococcus or chain is surrounded by a clear 
hy^ine capsule, composed of a substance dosely 
allied to mucin, which can only be clearly de- 
monstrated by special staming methods In culti- 
vations of the pneumococcus upon artificial media 
the COCCI are sphencal, and although favounng the 
diplococcus*form frequendy occur m chains of vary- 
ing length, and the capsule is mvanably absent 
Although under certain conditions the pneumo- 
coccus produces resistent forms, these cannot be 
regarded as true spores. 

The pneumococcus is well stamed by all the usual 
anihne dyes, and also by Gram’s method (p. 132). 

Cultivation — A really virulent strain of the 
pneumococcus is only capable of development when 
cultivated at a temperature approaching that of the 
body— Its range being from 28® C. to 42® C , the 
optimum 37 5° C. ; and then only upon media 
which are distinctly alkaline to htmus Its vitality 
is feeble, cultures in fluid media dying in a few 
days, those upon solid media in from seven to ten 
days , upon blood-agar — i.e nutrient agar upon the 
slanted surface of which stenle blood has been 
smeared — however, the coccus will retain its vitality 
for about two months The virulence is quickly 
lost when the organism is cultivated entirely out- 
side the living body 

The pneumococcus grows best upon artificial 
media when freely supplied with oxygen ; it is, 
however, a facultative anaerobe, and capable of life 
and growth in an atmosphere devoid of oxygen. 

When cultivated m bouillon the pneumococcus 
soon produces a uniform turbidity of the medium i 
multiplication ceases after 36 or 48 hours, and the 
medium again becomes clear, owing to the sub- 
sidence of the coca. Growth upon the surface ot 
agar appears in 24 hours in the form of delicate 
transparent sphencal colonies resembling mmute 
drops of liquid upon the medium ; these later on 
become more opaque, though they do not mcrease 
in size A smear-culture upon blood-agar grows as 
a thin translucent layer, or as discrete semi- 
transparent raised colonies, which subset^ently 
become opaque, or take on a buff-coloured tint 
Upon the surface of inspissated blood-serum the 
growth occurs in the form of mmute jelly-like trans- 
parent drops, which m time tend to become 
neyish-white and opaque. In litmm-milk a 
mxunant growth takes place, accompanied by the 

S duction of an add reaction, and usually result- 
in the coagulation of the casein No growth 
es place upon the surface of potato. Upon 
gelatine mcurated at the room-temperature no 
growth appears, but if 20 per cent, gelatine is 
employed and incubated at 37^ C. small white 
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spherical colonies become visible in about 36 
hours; these remain discrete, and do not liquefy 
the medium. 

Pathogenesis, — Rabbits and mice are extremely 
susceptible to experimental inoculation with the 
Diplococcus pneumoniae, whether introduced sub- 
cutaneously, intravenously, or into a serous cavity ; 
guinea-pigs are also susceptible, though in a less 
degree. When highly virulent cultivations are em- 
ployed death results in from 12 hours to 4 days, 
from acute septicaemia. Post mortem^ local reaction 
is absent or but little marked ; with the exception 
of splenic hypertrophy there are no obvious visceral 
lesions, but the blood of the general circulation, 
and of the various organs, is literally crowded with 
capsulated pneumococci. If less virulent cultures 
are used the local reaction is more marked, and 
may consist of extensive fibrinous infiltrations; or 
pyogenic processes may be initiated, followed, 
when the subcutaneous tissue is the seat of inocula- 
tion, by abscess-formation. After the evacuation of 
the contents of such an abscess the animal may re- 
cover, and will then be found to have acquired a 
more or less complete immunity towards the pneu- 
mococcus. 

Cats, rats, sheep, and dogs are highly resistent to 
experimental infection, and in fatal cases but few 
cocci are to be detected in the blood-stream j if 
intrapulmonary injection is practised, pneumonia 
and pleurisy are produced, and the inoculation is 
but rarely attended by a fatal result. In so far as 
his susceptibility to the pneumococcus is concerned, 
man must be placed in the same category as sheep 
and dogs. 

Fowls and pigeons are immune to the pneumo- 
coccus. 

Anatomical Characters.— The changes oc- 
curring in the lungs in pneumonia are commonly 
described as consisting of three stages : — 

1. Stage of engorgement. — This is the stage of 
inflammatory hypersemia and oedema, and it is 
characterised microscopically by overfulness and 
slight tortuosity of the pulmonary capillaries, 
and by swelling of the alveolar epithelium. The 
lung is of a dark red colour ; it is heavier and less 
crepitant than natural ; it pits on pressure ; and its 
cut surface yields a reddish, frothy, tenacious 
liquid. 

2. Red hepatisation, — Here there is an exuda- 
tion of li(^uor sanguinis and blood -corpuscles. The 
exuded liquids coagulate within the alveoli and 
terminal bronchioles, the coagulum enclosing 
numerous white and a few red blood-corpuscles. 
The alveolar epithelium is swollen and granular. 
The lung is now much heavier than in the preced- 
ing st^e, and is increased in size, so as to be often 
marked by the ribs. It is quite solid j sinks in 
water ; and cannot be artificially inflated. It is re- 
markably friable, breaking down with a soft 
granular fracture. The cut surface has a markedly 
granular appearance, seen especially when the tissue 
IS tom, and due to the plugs of coagulated 
exudation-matter which fill the alveoli. The 
colour is of a dark reddish-brown, often here and 
there passing into gr^. This admixture with 
grey sometimes gives a marbled appearance. The 
pleura covering the solid lung always participates 
more or less in the inflammatory process. It is 
opaque, hyperaemic, and coated with lymph. 

3. (^ey hepatisation . — This stage is characterised 
by a continuance of the process of inflammatory 


cell-emigration, and by more marked changes in 
the epithelium- The white blood-corpuscles 
continue to escape from the vessels, and the 
alveolar epithelium becomes more swollen and 
granular. The alveoli thus become more com- 
pletely filled with young cell-form^ so that the 
fibrinous exudation is no longer visible as an inde- 
pendent material. The fibrinous exudation now 
disintegrates, and the young cells rapidly undergo 
fatty metamorphosis. The alveolar walls them- 
selves, with few exceptions, remain throughout 
the process unaltered ; although very occasionally, 
when this stage is unusually advanced, they may be 
found here and there partially destroyed. Owing 
to these changes, the reddish-brown colour of the 
lung becomes altered to a greyish or yellowish 
white. The granular appearance is much less 
marked ; the solid tissue is much softer and more 
pulpy in consistence ; and a puriform liquid exudes 
from the cut surface of the organ. This stage, 
when advanced, has been termed ‘ suppuration or 
purulent infiltration ’ of the lung. 

Although these three stages of the pneumonic pro- 
cess have been described as succeeding one another 
in orderly succession, it must be remembered that 
each stage does not occur simultaneously throughout 
the whole of the affected area of the lung. The 
changes advance irregularly, so that while one por- 
tion of the lung is in the stage of red hepatisation, 
another may be in the grey stage — hence the mottled, 
marbled appearance of the consolidation. The 
rapidity with which the several stages succeed one 
another is also subjected to marked variations. In 
some cases the pneumonic consolidation very rapidly 
becomes ^rey, while in others the time occupied in 
the transition is much longer. These differences 
will be again 'alluded to when considering the 
clinical history of the disease. 

Terminations . — The natural and almost invari- 
able termination of the histological process is in 
resolution — the lung gradually returning to its 
normal condition. This is effected by the fatty 
and mucoid degeneration, and consequent liquefac- 
tion, of the inflammatory products which have 
accumulated within the alveoli. As the liquefac- 
tion proceeds, the circulation in the alveolar walls 
is gradually restored ; the softened products are 
removed by absorption, and to a much less extent 
by expectoration ; and the lung ultimately regains 
its normal characters. The other exceptional modes 
of termination in gangrene^ abscess^ and chronic 
pneumonia will be alluded to subsequently. 

Site . — The local lesion in pneumonia is in the 
majority of cases limited to one lung. When double, 
one lung is usually involved before the other. The 
right lung is more commonly affected than the left. 
The part of the lung usually involved is the lower 
lobe (about 75 per cent ). The consolidation tends 
to extend upwards and the whole lung may be in- 
volved. Pneumonia of the upper lobes is more 
frequently double than basic disease. It is quite 
rare for the pneumonic process to commence in two 
different portions of the lung. When the consolida- 
tion is met with in both lungs, or commences in 
the upper and middle lobes, the pneumonia is often 
a secondary affection, and has supervened in one 
whose health has been previously injured, as by 
alcohol ; and such distributions of the local lesion 
should always make the physician look carefully for 
evidence of pre-existing disease. 

Symptoms. — The incubation-period of pneu- 
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monia is probably very short. The onset is in the 
majority of cases sudden, not being accompanied by 
any premonitory symptoms. Much less frequently, 
certain premonitory symptoms precede the more 
severe phenomena which characterise the invasion 
of the disease These symptoms include general 
malaise, headache, chilliness, pains in the back, 
and loss of appetite 

Invasion — The invasion in adults is, in most cases, 
announced by a rigor, much less frequently by vomit- 
ing This ngor is more marked in pneumonia 
than in almost any other disease It is usually single^ 
and is rarely repeated, either at the commencement 
or in the course of the illness In old subjects the 
rigor IS very frequently absent, and in children its 
place IS often taken by convulsions or vomiting 
The ngors or other phenomena marking the in- 
vasion of the disease, together with the attendant 
pyrexia, are usually quickly followed by symptoms 
pointing to the lung-affection These symptoms 
commonly supervene in the course of from twelve 
to twenty-four hours, although in exceptional cases 
not until after the lapse of two or three days The 
earliest of them are pain in the side, dyspnoea, and 
cough These more local symptoms, together with 
the pyrexia, acceleration of pulse, thirst, and pro- 
stration, gradually develop up to the second day of 
the disease, by which time (and sometimes before 
this) the pulmonary lesion is usually sufficiently ad- 
vanced to yield unequivocal physical signs The 
general aspect and symptoms of the patient are now 
tolerably characteristic The flushed and some- 
times dusky face, anxious expression, hurried shallow 
breathing, hot skin, rapid pulse, short frequent 
cough, and marked prostration, supervening quickly 
upon the well-marked initial rigor, indicate pretty 
clearly the nature of the disease An herpetic 
eruption on the lip is very usual and charactenstic 

Pam — The pain in the side, which is increased 
by deep inspiration and by cough, usually corre- 
sponds in situation with that of the affected lung, 
although It IS occasionally experienced in other 
parts This symptom may occur coincidently with 
the rigor, although it more commonly succeeds it 
In quite exceptional cases it precedes it, being the 
first symptom noticed The pain is due to the im- 
plication of the pleura in the inflammatory process , 
and Its severity consequently varies considerably 
according to the extent and situation of the pul- 
monary lesion When this is confined to the cen- 
tral portions of the lung, pain may be entirely 
absent 

Respiratory phenomena — Increased frequency of 
respiration, dyspnoea, and cough, are early and pro- 
minent symptoms The respiration — usually re- 
gular — ranges from 30 to 50, and in children reaches 
even to 70, while the pulse may be only from 90 to 
1 20 This perversion in the pulse-respiration ratio 
IS impoitant in diagnosis The breathing is shallow ; 
inspiration is abrupt ; and, when the pain in the side 
is severe, respiration is sometimes irregular. The 
accelerated respiration is accompanied by marked 
expansion of the ahe nasty and by more or less dys- 
pnoea There is, however, no definite relation 
between the last-named symptom and the frequency 
of the respiratory act. Owing to the pain, and to the 
frequency and difficulty of breathing, speech may be 
interfered with, and is often rendered exceedingly 
difficult. Cough is an almost constant symptom, 
except in the very old. It is short and hacking, 
rarely paroxysmal like that of bronchitis. It is 


usually in the early stages attended by severe pam 
in the side, so that the patient endeavours to repress 
It. The cough is usually attended by expectoration ; 
but in children and the old expectoration is often 
absent, and occasionally such is the case at other 
periods of life, even throughout the whole course 
of the illness The sputa of pneumonia are very 
characteristic They are viscid, glairy, and re- 
markably tenacious, so that they cling to the 
mouth of the patient, and adhere closely to the 
sides of the vessel containing them In colour they 
present various shades of red, brown, and yellow, 
owing to the admixture of blood The appearance 
so well known as ‘ rusty ’ is that most commonly 
met with. Sometimes they are much more diffluent, 
and of a dark purple colour, somewhat resembling 
prune-juice The characteristic sputa are usually 
met with on the first or second day of the disease 
The amount expectorated is small, and sometimes 
the pneumonic is associated with a frothy catarrhal 
sputum Occasionally a profuse haemoptysis is an 
initial symptom During the period of resolution 
the sputa become less viscid, and more catarrhal in 
character, and they usually contain small particles 
of black pigment. The histological elements met 
with in the sputa are leucocytes, red blood-cells, 
pneumococci, and altered epithelium from the alveoli 
and air- passages , and towards the decline of the 
disease, fat-granules, pigment, and occasionally 
fibrinous masses, which are casts of the alveoli and 
terminal bronchioles 

Pulse — The pulse in adults usually ranges from 
90 to 120, and may be even more frequent It is 
commonly much more rapid in children, and less so 
in the old. In the early st^e of the disease it is 
sometimes full and strong, but soon becomes smaller 
and easily compressible It may be irregular, in- 
termittent, or dicrotic The smallness of the 
pulse IS probably due partly to diminished cardiac 
power, and partly to the diminished amount of 
blood which is propelled from the left ventricle, 
owing to the overloading of the right cardiac cavities 
which results from the obstructed circulation in the 
lungs 

Pyrexia — The pyrexia of pneumonia is con- 
tinuous, with slight morning remissions and evening 
exacerbations The temperature rises very suddenly, 
with the invasion of the disease, to from 102® to 
105° F ; and this high temperature is usually main- 
tained until the peri^ of crisis This sudden rise 
and maintenance of a high temperature are very cha- 
racteristic The amount of elevation varies in 
different cases As a rule, it does not exceed about 
104® or 105® F , but temperatures of 107® have 
been known to terminate favourably In fatal cases 
It may reach 109° shortly before death The maxi- 
mum temperature is usually met with on the second 
or third day of the disease, but it occasionally occurs 
immediately before the crisis The daily variations 
are usually as follows The temperature is lowest 
about 7 or 8 A M In the forenoon, or somewhat 
later, it commences to rise, and attams its maximum 
in the early evening It then falls, but a slight 
exacerbation occasionally occurs a^ain at midnignt, 
after which it gradually falls. The difference between 
the highest and lowest temperatures is usually not 
more than i® F. The pyrexia runs, for the most 
part, a uniform course until the period of crisis, 
when the temperature falls rapidly, in the manner 
to be hereafter described ; but in exceptional cases 
the course of the fever is more ineguW. 
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Nervous — Headache, restlessness, and 

sleeplessness are almost always prominent symptoms 
in pneumonia. Slight delirium is also common, 
especially towards evening, when the pyrexia is at 
its maximum. Sometimes the delirium is more 
marked and violent. It constitutes a more pro- 
minent symptom in the old, and in the debilitated 
and intemperate. In drunkards it is constantly 
resent, and here it often assumes the character of 
elirium tremens. Convulsions are common in 
chil<h:en, especially at the period of invasion. They 
are rare in the adult. These nervous symptoms are 
sometimes so prominent, especially in drunkards 
and young children, as to mask the nature of the 
disease. 

Digestive organs , — The symptoms of pneumonia 
referable to the digestive system are similar to thoM 
met with in other severe febrile diseases. There is 
thirst, with loss of appetite. The tongue is more 
or less thickly coated with a white fur, and tends 
in severe cases to become dry and brown. Herpes 
usually makes its appearance about the lips, and 
sometimes on other parts, from the second to the 
fourth day of the disease. Vomiting, which is a 
common symptom of invasion, is an occasional com- 
plication, as is also diarrhoea ; constipation, however, 
is the rule. Sometimes there is slight jaundice. 

Urine , — The quantity of urine is considerably 
diminished, and its specific gravity ihcreased, so 
that abundant urates are deposited. The excretion 
of urea is greatly increased, and it may amount to 
as much as seventy-five grammes in the twenty-four 
hours. The uric acid is likewise augmented. The 
inorganic salts, especially the chlorides, are much 
diminished, and during the height of the disease 
the chloride of sodium may entirely disappear. 
This diminution is probably due to abundant exu- 
dation of salts into the pneumonic lung. Slight 
temporary albuminuria is perhaps more common in 
pneumonia than in almost any other acute febrile 
affection. The amount is usually in direct propor- 
tion to the severity of the disease. Bile-pigment is 
occasionally met with. 

Blood , — The fibrin-elements are increased, and 
in most cases there is considerable leucocytosis. 
T^e leucocytes may be 15,000 to 50,000 per c.mm. 
This leucoi^tosis disappears with crisis. 

Physical Signs. — The earliest physical signs of 
pneumonia are usually discoverable within forty- 
eight hours of the invasion of the disease. They 
often appear within twelve or twenty-four hours ; 
but occasionally, when the local lesion is deeply 
seated, nothing abnormal is to be detected until the 
third or fourth day. It will be well to describe 
them in the order in which they commonly make 
their appearance. The time occupied in their evo- 
lution will vary according to the rapidity with which 
the several stages of the pneumonic pocess succeed 
one another ; and it must be remembered that only 
some of them are usually observed in practice. In 
a large number of cases, bronchial breathing and 
some impaired resonance (the two signs most fre- 
quently met with) are the only abnormal signs dis- 
coverable. 

The earliest abnormal physical s^s are due to 
the pain caused by the movement of the affect^ 
side ; to the hypersemia of the pulmonary capil- 
laries ; and to the commencing exudation into the 
air-vesicles. The respiratory movements of the 
side are more or less impaired. This is partly 
owing to pain, and partly to diminished elasticity of 


the lung-tissue. The breath-sounds are usually 
somewhat weak and harsh, but not distant ; 
although, as stated by Stokes, they are occasionally 
in the earliest stage harsher and louder than 
natural. Percussion during this stage is usually not 
markedly altered. The resonance, however, in the 
upper portions of the chest is sometimes appreciably 
tympanitic in quality. The vocal fremitus is in- 
creased. The most important sign, however, of 
the congestive stage is fine crepitation. This rile 
consists of a number of fine, dry, crackling sounds, 
following one another in rapid succession, which 
were aptly compared by the late C. J. B. Williams 
to the sounds produced by rubbing the hair between 
the fingers close to the ear. It occurs during 
the later period of this stage, when the process 
of exudation from the pulmonary capillaries is 
commencing to take place. This rile is inspiratory ; 
it is intensified by deep inspiration and also by 
cough, and it is sometimes necessary to make the 
patient cough in order to elicit it. A similar rale 
IS often heard with deep inspiration in portions of 
the lung which have been imperfectly expanded. 
Such imperfect expansion is common in the pos- 
terior parts of the lungs of patients who have been 
confined to bed from acute or chronic disease, and 
in whom, owing to muscular weakness, inspiration 
is incompletely performed. The rile produced 
under these circumstances is distinguished from 
pneumonic crepitation inasmuch as it completely 
disappears after a few deep inspirations ; whereas 
the pneumonic rile, when once established, persists 
until the consolidation of the lung is tolerably com- 
plete. 

The physical signs of the stage of hepatisation are 
due to the more or less complete consolidation of the 
lung. The fine crepitation which characterised the 
later periods of the preceding stage may continue 
during the process of consolidation, but ceases as 
the filling of the air-vesicles becomes complete ; 
although It may often still be heard at the confines 
of the more firmly consolidated lung. It frequently 
happens, however, when the consolidation is rapidly 
induced, that no crepitation is heard throughout the 
course of the disease until the period of resolution. 
The situation of the cardiac impulse is not altered. 
Vocal fremitus, when obtainable, is usually in- 
creased. To this general rule, however, there are 
exceptions, and it not infrequently happens that it 
is unaltered, and it may even be completely 
absent. This diminution in the vocal fremitus is 
sometimes due to the blocking of the smaller 
bronchi with the inflammatory exudation, but more 
frequently it appears to result from an accumulation 
of mucus. In tne latter case it may sometimes be 
restored by cough. Coincidently with the increase 
of vocal fremitus there is usually increased vocal 
resonance, and sometimes whispering pectoriloquy. 
The percussion-sound now is much more deficient 
in tone, and there is also an increase in the sense of 
resistance, but neither the duiness nor the resistance 
is so marked as in pleural effusion. In basic disease, 
percussion under the clavicle often yields a dis- 
tinctly amphoric note, while the lower portions of 
the chest may be almost absolutely dull. The 
ausoiltatory sign of this stage is bronchial breathing. 
This is usually remarkably superficial, high-pitched, 
imd metallic in quality (tubular breathing). Some- 
times, however, it is less metallic and softer (dif- 
fused blowing— Walshe). These respiratory phe- 
nomena, like the vocal resonance and fremitus. 
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may be absent over larger or smaller areas of the 
consolidated lung, owing to the obstruction of the 
bronchi by catarrhal secretion. The slight pleun^ 
which constantly accompanies the pneumoma is 
rarely susceptible of physical demonstration dunng 
this stage. This is probably owing to the immo- 
bility of the solid lung. During the period of 
resolution, as expansive power returns, friction- 
sounds are occasionally audible. 

Resolution usually commences in those portions 
of the lung which were the last to become consoli- 
dated The most important and the earliest of the 
signs of resolution is the return of crepitation. 
The crepitation, however, differs from mat met 
with m the earlier stages of the disease. It is 
larger, coarser, and more liquid in charsicter^redux 
crepitatioti , and its liquid character gradually in- 
creases until It may become distinctly bubbling. 
When resolution is very rapid, redux crepitation 
may be absent The bronchial breathing now loses 
its metallic ringing quality , the percussion-dulness 
gradually disappears; and the respiration regains 
to a great extent its normal characters. 

The commencement of resolution and of the im- 
provement in the physical signs occasionally takes 
lace comcidently with the establishment of cnsis , 
ut more commonly it is not observed until from 
twenty-four to forty-eight hours after the tempera- 
ture has reached the normal standard The time 
occupied in the completion of resolution vanes 
Sometimes all physical signs almost completely dis- 
appear m twenty-four hours Usually, however, 
resolution is less rapid, and marked signs of con- 
solidation remain for periods varying from two or 
three days to two weeks A slight amount of dul- 
ness and some weakness of respiration often persist 
at the posterior and inferior portions of the lung for 
even still longer periods This is especially the 
case if the pneumonia is complicated with pleurisy 
When marked signs of consolidation exist after the 
third week, there always exists more or less proba- 
bility that the pneumonic process may become 
chronic. 

Course and Terminations. — The symptoms 
which have been described continue with often in- 
creasing severity up to about the end of the first 
week, sometimes longer, when there is usually an 
abrupt subsidence of the pyrexia— crmj, and the 
disease generally terminates in recovery In other 
cases death occurs either before or after the crisis 
The disease may also terminate in gangrene of the 
lung , in pulmonary abscess ; or in chronic pneu- 
moma These several modes of termination must 
be considered separately 

Complete recovery . — This is the most common 
termination of pneumonia in young and healthy 
adults, and the improvement usually begins with 
the crisis The time at which this crisis takes 
place, as indicated by the sudden fall of tempera- 
ture, varies from the third to the twelfth day. In 
the majonty of cases it is on the fifth, sixth, or 
seventh day , occasionally as earlj^ as the third day ; 
and sometimes it is prolonged into the middle of 
the second week. 

Crisis is the most characteristic feature of pneu- 
monia Its supervention is sometimes indicated by 
a change in the pulse, which becomes softer, ana 
somewhat irregular in force and rhythm The 
most marked phenomenon attendi^ it is the abrupt 
fall of the body-temperature. This fall usually 
begins late in the afternoon or evening ; and the 


temperature very often reaches the normal standard 
in from sixteen to twenty-four hours. Sometimes 
the fall is even more rapid — m from five to ten 
hours. The morning remission and evening exacer- 
bation occur during the period of defervescence 
The temperature not infrequently falls i® or 2® F 
below normal, and may remain so for two or three 
days. Occasionally a marked increase in the pyrexia 
is observed immediately before the commencement 
of defervescence 

With the fall of temperature all the symptoms 
rapidly improve The skin becomes moist and 
often perspires profusely The amount of urine 
increases The respiration falls in frequency ; and, 
to a less extent, the pulse The cough becomes 
looser, and the expectoration more copious. The 
sputa gradually lose their tenacity and rusty colour, 
and become more bronchitic in character ; they are 
now usually mingled with more or less black pig 
ment An improvement in the physical signs is 
sometimes observed at the same time , more com 
monly, however, this does not take place till one or 
two days later The patient often falls into a deep 
sleep, and on waking, with the exception of great 
weakness, declares himself pretty well, and begins 
to ask for food In some cases, however, the 
amount of prostration following the crisis is so great 
that the return to health is more gradual ; and a 
condition of collapse may ensue, which often termi- 
nates in death There is a liability to diarrhoea at 
this period which it is all-important to bear m 
mind 

In the majority of cases pneumonia terminates 
abruptly in the manner above described Sometimes, 
however, the temperature falls more gradually — by 
lysis*, and recovery is more protracted Defer- 
vescence may not be complete till the end of the 
second week The cntical fall of temperature is 
occasionally interrupted by more or less marked 
exacerbations, due either to the implication of fresh 
portions of the lung, or to the supervention of one 
of the complications to be hereafter alluded to 

In some cases, after the occurrence of cnsis, there 
is a slight return of fever of a hectic type. This 
irregular fever may last three or four days Its 
persistence should always suggest a pleural compli- 
cation {see Complications, p 924). Lastly, a 
distinct relapse may occur , but this is very rare, 
and the relapse is in most cases shorter and less 
severe than the primary attack. 

Death — When pneumonia termmates fatally, it 
usually does so towards the end of the first, or quite 
at the beginning of the second week, and often 
after crisis The great fatality of the disease is 
mainly due to the attendant toxaemia ; hence cardiac 
failure is a much more important danger than 
apnoea The danger from direct interference with 
the respiratory function increases with the extent of 
lung involved, and it is consequently greater in 
doiible than in unilateral disease Failure of cardiac 
power IS undoubtedly the most important element 
of danger There are several conditions in the 
disease which tend to interfere with the circulation. 
First and foremost of these is the toxsemia. This, 
which at present we have no means of combating, 
is often intense ; and the consequent interference 
with metabolism and damage to tissue is increased 
by the accompanying high b^y-temperaturc. Then, 
again, the omtruction to the arculation in the lung 
by throwing increased work on the right heart 
augments the difficulty 
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Such being the modes by which pneumonia tends 
to destroy me, it will be readily understood that 
the earliest and most important signs of unfavour* 
able augury are on the side of the circulation. The 
pulse becomes more frequent, small, irregular, and 
often dicrotic. The frequency of the respiration, 
the dyspnoea, and the cyanosis increase. The 
cor^h becomes feeble and ineffectual. Owing to 
the engorgement and failure of power of the right 
ventricle, general pulmonary oedema usually super- 
venes, so that moist rdlts are audible at both bases. 
The extremities become cold, and there is often 
profuse perspiration. The mind wanders, and a 
condition of partial coma supervenes before the 
close. In some cases a rapid rise of temperature 
takes place before the fatal termination, while in 
others there may be a considerable fall in the 
thermometer. In those exceptional cases in which 
pneumonia tends to become more or less chronic, 
death may occur during the third or fourth week. 
Death may also result from the complications. 

Gangrene , — This is quite rare. It is most com- 
mon in chronic drunkards, and in those of debili- 
tated constitution. Its occurrence appears to be 
due partly to blocking of vessels, and partly to the 
local influence of some special form of septic infec- 
tion. It is usually limited to a small area of the 
pneumonic lung ; and is either diffuse or circum- 
scribed. It commonly supervenes late in the dis- 
ease ; and the most reliable signs of its occurrence 
are marked foetor of the breath and the expectora- 
tion, and great prostration. Portions of lung- tissue 
are occasionally found in the sputa. Gangrene is 
almost invariably, but not necessarily, fatal. See 
Lungs, Gangrene of. 

Abscess . — This is also very rare. See Lungs, 
Abscess of. 

Chronic Pneumonia . — Acute pneumonia in very 
exceptional cases becomes chronic, and leads to 
induration of the lung. See Chronic Pneumonia. 

Varieties. — The clinical phenomena of pneu- 
monia are occasionally somewhat different from 
those which have been described. Variations are 
met with resulting from differences in the individual, 
and in the setiological factors concerned in the dis- 
ease. 

In the aged pneumonia sometimes runs a latent 
course. Invasion may be unattended by rigor or 
other prominent symptoms. The elevation of tem- 
perature is much less than in adults. Cough, ex- 
pectoration, pain, and dyspnoea may be completely 
wanting. If cough be present, the sputa often do 
not present the rusty tinge, but are simply trans- 
parent or muco-purulent. Slight pyrexia, with 
some increased fr^uency of breathing and prostra- 
tion, may be the only symptoms present. This 
latent course of pneumonia it is important to bear 
in mind, as it indicates the necessity of making a 
most careful physical exammation of the chest in all 
febrile illnesses of the aged. 

In young children the disease more frequently 
affects the upper lobe (apical pneumonia) $ and 
nervous s)rmptoms are often obtrusive, simulating 
meningitis. When pneumonia occurs in those who 
are debilitated by previous disease, by the abuse of 
alcohol, or by other causes, the phenomena of in- 
vasion are usuidly not pronounced, and symptoms of 
intense prostration may occur early. The initial 
rigor and pmn in the side are often observed ; but 
cough is slight, ^d the expectoration, instead of 
the rusty-brown tint, may present a dirty-brown or 


prune-juice appearance. Various symptoms of an 
asthenic type soon become prominent; the most 
important of which are low delirium, alternating 
with stupor ; tremors ; and paralysis of the sphinc- 
ters. The tongue is brown and dry ; sordes form 
on the teeth; the pulse is exceedingly rapid and 
feeble ; and there are often slight jaundice and 
albuminuria. Death usually supervenes some time 
during the second week of the disease. After death 
the lung is usually found to be less firmly con- 
solidated and less granular than in sthenic forms of 
pneumonia ; and the stage of grey hepatisation in 
some cases is exceedingly advanced. 

Secondary Pneumonia . — Pneumonia occurring in 
the course of other diseases usually differs somewhat 
from the primary disease. The changes in the lung 
may be precisely similar, but in many cases the con- 
solidation is less dense and fibrinous, and epithelial 
changes constitute a more or less prominent feature. 
Secondary pneumonia occurs chiefly in the acute 
specific fevers— typhoid and influenza ; in acute 
rheumatism, Bright’s disease, and in many other 
acute and chronic diseases. It is a frequent termi- 
nal event in many diseases. 

The syniptoms are usually less pronounced than 
in primary pneumonia, and they are often masked 
by those of the pre-existing disease. Latency may 
be so marked that the pneumonia is overlooked, and 
its recognition in most cases depends upon careful 
examination of the lungs. 

Hypostatic Pneumonia . — Allusion maybe made 
here to the consolidations so often met with at the 
bases and more dependent portions of the lungs in 
the course of both acute and chronic disease, which 
are due mainly to mechanical causes, and have been 
termed hypostatic pneumonia. They consist, in the 
main, of collapse, hyperaemia, and oedema of the 
lung-tissue, resulting from weak inspiratory power, 
feeble circulation, and gravitation. The consolida- 
tion thus mechanically induced is increased by 
exudation from the vessels due to the damage to 
their walls caused by the blood-stasis. The dia- 
gnosis between this consolidation and a secondary 
pneumonia is sometimes impossible. 

Complications. — The complications of pneu- 
monia are, for the most part, due to the invasion of 
other tissues than the lung by the Diplococcus pneu- 
moniae. 

Pleurisy . — Pleurisy of slight intensity, and un- 
accomj^nied by effusion, is, as already stated, 
almost invariably met with in pneumonia over those 
portions of the lung which are consolidated. This 
IS natural to the disease, and cannot be regarded as 
a complication. Pleurisy of greater intensity, and 
attended by a sero-fibrinous emsion, occurs in from 
5 to 15 per cent, of the cases {pleuro-ptieunionia). 
Signs of effusion are not usually discoverable before 
the third or fourth day of the disease. The amount 
of liquid varies with the extent of the lung-consoli- 
dation. When this is considerable, involving nearly 
the whole lung, there is but little room for effusion. 
The supervention of such pleurisy does not com- 
monly materially modify the course of the disease. 
It may, however, protract the period of deferves- 
cence. Its influence in interfering with the disap- 
pearance of the physical signs has been already 
alluded to. 

Empyema.-— K suppurative pleurisy, occurring 
usually at the termination of the disease, often after 
crisis, is not infrequent ; and a persistence or recur- 
rence of the pyrexia should always suggest it. 



925 


LUNGS, DISEASES OF 


Bronchitis , — This is also a common complication, 
especially in the aged and in young children. Many 
cases, however, w&ch have been descnbed as pneu- 
monia, associated with bronchitis, have doubtless 
been cases of broncho-pneumonia The bronchitis 
almost invariably affects both lungs. Its superven- 
tion IS attended by an increase in the cough and in 
the amount of expectoration When it involves the 
smaller tubes it constitutes a senous complication. 

Pericarditis , — This is not uncommon It may 
result from the direct extension of the inflammatory 
process from the pleura When extensive, it is a 
grave complication, and greatly increases the mor- 
tality 

Endocarditis — This occasionally occurs. Osier 
found it in lo per cent of his cases 

Meningitis — This is a rare complication It 
appears in most cases to be caused by the pneumo- 
coccus 

Jaundice — A slight yellowish tinge of the con- 
junctiva, and even of the skin, is not infrequent in 
pneumonia, and has no clinical significance Much 
more extensive jaundice is also occasionally met with, 
which appears usually to be due to duodenal catarrh, 
and IS attended by gastric symptoms , a non-obstruc- 
tive jaundice sometimes occurs 

Relapse in pneumonia is exceedingly rare. Re- 
currence after an interval of months or years is more 
common than in any other acute disease except 
erysipelas 

Diagnosis — The diagnosis of pneumonia, usually 
easy, is sometimes attended with difficulty Although 
it cannot be made with absolute certainty prior to 
the appearance of physical signs of pulmonary con- 
solidatiorr, in the majonty of cases a very confident 
opinion can be formed as to the nature of the illness 
in the earliest stages, before such signs are dis- 
coverable The phenomena which are of the most 
diagnostic value at this early stage of the disease are 
the pyrexia, the increased frequency of respiration, 
the altered pulse-respiration ratio, the pain in the 
side, and the cough The sudden and rapid rise of 
the body-temperature, which usually reaches its 
maximum in forty-eight hours, is very characteristic ; 
such a rapid attainment and maintenance of a high 
temperature being more common in pneumonia 
than in any other disease When physical signs of 
pulmonary consolidation are discoverable, which 
they usually are within forty-eight hours, the dia- 
gnosis becomes certain 

Difficulties in diagnosis may arise in those cases 
in which the local process in its earlier stages is 
deeply seated. Here characteristic physical signs 
may be wanting for four or five days, during which 
time some doubt may exist as to the nature of the 
disease In the aged the disease so often runs a latent 
course that its existence may be easily overlooked 
unless a careful examination be made of the chest. 
Then, again, in the intemperate its nature may be 
masked by delirium and other nervous symptoms 

In children, apical pneumonia with cerebral sym- 
ptoms may simulate meningiUs; and a pleuritic 
effusion, owing to the frequent prominence of 
bronchial breathing, may be mistaken for pneu- 
monic consolidation 

The diagnosis of secondary pneumonia occasionally 
presents some difl&culty. Owing to the frequent 
absence of marked symptoms the disease may be 
readily overlooked unless careful examination is 
made of the lungs. 

The diagnosis of pneumonia from other diseases 


of the lungs is rarely difficult. The disease with which 
It is most liable to be confounded is pleurisy 5 and 
when a pleural effusion complicates pneumonia, some 
care may be required to avoid error. That some- 
what rare variety of acute pulmonary tuberculosis, 
in which a large area of lung becomes rapidly con- 
solidated, may be mistaken for pneumonia Here, 
however, although the whole lung may be involved, 
the disease usually commences in the upper lobes, 
so that the abnormal physical signs are more marked 
at the apex The onset of the disease also is 
commonly much less sudden, and its course is 
more protracted Examination of the sputum for 
tubercle-bacilh may, however, be necessary to es- 
tablish diagnosis It may be stated generally that, 
in all acute consolidations of the lung, a protracted 
course of the pyrexia, and the occurrence of marked 
exacerbations and of remissions of the fever at 
irregular intervals, afford grounds for the supposition 
that the consolidation is tubercular 

The diagnosis of pneumonia from broncho- 
pneumonia and collapse of the lung will be con- 
sidered when treating of broncho-pneumonia. See 
Broncho-Pneumonia, p 930 

Prognosis — Pneumonia is one of the most fatal 
of the acute diseases, and m few is it more difficult 
to make a reliable forecast. The danger is due 
mainly to the attendant toxaemia, much less to the 
extent of lung affected. 

Of all the circumstances which influence pro- 
gnosis, that which is perhaps the most important is 
the state of the general health. In those whose 
vitality has been damaged by previous disease, by 
the abuse of alcohol, by privation, or by mode of life, 
pneumonia is exceedingly dangerous The pro- 
gnosis is, however, especially grave in those injured 
by the long-continuM abuse of alcohol Pneu- 
monia occurring in those who are the subjects of 
pre-existing disease — secondary pneumoma — is more 
dangerous than primary; and that occurring in 
chronic Bnght’s disease is especially fatal 

Of equal importance is the age In healthy 
children the mortality from pneumonia is com- 
paratively small The fatality formerly ascribed 
to the disease at this period of life was probably 
owing in great measure to the inclusion of cases of 
broncho-pneumonia in the statistics; the latter 
disease being exceedingly fatal. Healthy young 
adults rarely die ; after the age of thirty the mor- 
tality increases considerably , and in the old pneu- 
monia IS an exceedingly fatal disease 

Pneumonia is more fatal in females than in 
males, the mortality being in the proportion of three 
to two Pregnancy renders the disease more 
dangerous. 

The danger of pneumonia increases somewhat 
with the extent of lung involved. It is, however, 
the imphcation of both lungs which renders the 
prognosis especially grave With regard to the 
situation of the consolidation, it may, perhaps, be 
stated generally that pneumonia commencing in the 
upper lobes is rather more serious than basic 
disease This difference does not obtain m the 
case of children The gradual extension of the 
consolidation late in the disease, and the spreading 
of the inflammatory process from one centre to 
another, constitute elements of gravity. When 
resolution is much protracted, the fact that the 
disease in very exceptional cases terminates in an 
indurative consolidation of the lung is not to be for- 
gotten. 
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The mortitey of pneumonia is greatly increas^ 
by the existence of complications. The prognostic 
importance of' Aese Has already been considered. 

Of symptoms, the most important are those 
indicating failure of the circulation. A pulse 
which in the adult is persistently over 120, and in 
the child over 140, is of grave significance. Marked 
irregularity in force and rhythm is also unfavourable, 
especially in the young. Weakness of the first 
«ound of the heart is another indication of failure. 
Variations in the respiration are of less import. 
Extreme quickness of breathing, marked d5^pnoea, 
and cyanosis are not uncommon in cases which 
terminate in recovery ; at the same time, such 
s^ptoms must have more or less unfavourable 
significance. Sputa of a dark prune-juice colour are 
of somewhat evil augury ; as is also an abundant 
liquid puriform expectoration. The indications 
derived from the pyrexia are of less prognostic 
value in pneumonia than in most acute diseases. A 
temperature of 105° or 106° F. does not in itself 
indicate danger. Greater elevation is grave. In 
many fatal cases the temperature never attains 102°. 
The significance of a protracted defervescence has 
already been alluded to. On the side of the nervous 
system, it is to be remembered that slight delirium 
is not uncommon ; but when it is marked, and 
especially when it occurs late in the disease and 
prevents sleep, it is most grave. It is of greater 
significance in adults than in children. Tremors 
and a tendency to coma are also unfavourable. A 
dry, brown tongue is unfavourable, especially when 
associated with only a moderate degree of pyrexia. 
Gastric catarrh and diarrhoea add to the danger ; 
and the liability to diarrhoea at the period of crisis, 
and the frequency with which it then endangers life, 
should be ever remembered. Tympanites is very 
unfavourable. A slight amount of jaundice is not 
of ill omen, but the appearance of much albumen 
in the urine early in the disease is undoubtedly of 
bad import. 

Treatment. — In considering the treatment of 
pneumonia, it is of the utmost importance to bear 
in mind the true nature of the disease. All rational 
and successful therapeutics must be based upon the 
recognition of the fact that it is not simply a local 
affection of the lung which we wish to influence. 
The ‘ heroic ’ methods of treatment by venesection, 
tartar emetic, &c. , so much in vc^ue in the past, 
had for their object the controlling or cutting short 
of a simple pulmonary inflammation. Such methods 
have now been abandoned, and with our increasing 
knowledge of the bacteriology of the disease we are 
looking with confidence to the discovery of specific 
remedies which may secure immunity or successfully 
combat the local inflammation and the attendant 
toi^mia. An anti-pneumococcus serum is already 
being used with results that justify further trial. 
Washboum recommends the injection of 20 c.c. of 
this s^m twice daily. See Serum-Therapeutics. 

Failing specific remedies our object must be, as 
in other specific fevers, to conduct the disease to a 
favourable termination. If we cannot arrest its 
progress, we can often do very much both to main- 
tain the strength of the patient, and to modify 
those elements in the disease which tend to destroy 
life. ^ 

The modes by which pneumonia tends to destroy 
life have been already considered— that damage to 
the tissues generally which obtains in all acute 
specific diseases ; and direct interference with the 


respiratory function due to the lung-consolidation. 
Of these, the former is the more important, and 
impaired cardiac power is its most serious conse- 
quence. The natural course of the disease is also 
to be remembered. In the strong and robust, 
pneumonia usually terminates in recovery. It is in 
those who are debilitated by age, privation, mode 
of life, abuse of alcohol, or pre-existing disease, 
that such great mortality attends it. It is a question 
of the intensity of the disease on the one hand, and 
of the resisting power of the individual on the other. 
Such considerations as these indicate the importance 
not only of doing all that is possible to husband and 
support the strength of the patient, but also of not 
interfering too actively with the disease, unless cir- 
cumstances arise which, if uninfluenced by treat- 
ment, would tend to prove rapidly fatal. 

Such being the general principles which should 
guide us in the treatment of pneumonia, the manner 
in which they are to be best carried out may now be 
indicated. 

Everything should be done to husband the 
strength of the patient, and the services of efficient 
nurses are all-important towards the attainment of 
this object. Perfect rest must be enjoined, and all 
unnecessary speaking be forbidden. The patient 
should be kept in bed, be lightly covered, and be 
sponged freely three or four times daily with cold 
or tepid water. The room should be large and 
airy ; and the temperature about 60° to 62° F. It 
should be well ventilated : a plentiful supply of 
fresh air is most important, and, although due care 
should be exercised in the ventilation, there is not 
the same necessity to keep the patient scrupulously 
rotected from draughts as in the treatment of acute 
ronchitis. 

The diet should be carefully regulated, nutritious 
and easily digestible, consisting of milk, milk with 
egg, beef-tea, mutton- or chicken -broth, meat- 
essences, and similar articles, given in varying 
quantities and at varying intervals, according to the 
condition of the patient. Water should be allowed 
liberally to relieve thirst and promote perspiration. 
With the object of stimulating the secretion of 
saliva and promoting the appetite, it is well to keep 
the mouth cleansed with glycerine and lemon-juice. 
Some acid and bitter drink, as one made with 
hydrochloric acid and orange-peel, may also be 
given. 

In the earliest .stage of the disease it is usually 
wise to give a small dose of calomel, or of blue pill 
and colocynth, to be followed in five or six hours 
by a saline aperient. The exhibition of purgatives, 
however, requires great care, as they occasionally 
set up a catarrhal condition of the intestine, and 
consequent diarrhoea, which may prove an element 
of danger, especially near the period of crisis. It is 
important, therefore, except on the first day of the 
illness, to procure all necessary evacuation of the 
bowels, by a small dose either of castor oil, or of 
colocynth and hyoscyaraus, or by simple enemata. 
With the object of promoting elimination by the 
skin and kidneys, some citrate or acetate of am- 
monia with citrate of potassium should be given 
three or four times daily. 

On the first day of the disease when the symptoms 
of invasion are accompanied by much pain, anxiety, 
and restlessness, morphine used With care and judg- 
ment is often of the utmost value. Morphine 

grain with, if necessary, strychnine ^ grain) may 

given hyp^ermically. 
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There are two circumstances which often tend 
greatly to interfere with the satisfactory progress of 
pneumonia— the pain in the side, and sleeplessness. 
Pam m the side is often troublesome dunng the first 
two days. It may usually be relieved by the appli- 
cation of large hot linseed poultices, or hot fomenta- 
tions, or by the use of an ice-bag. If these means 
do not succeed, a small blister (2 by 2 inches), or 
three or four leeches, may be applied to the seat of 
the pain, and the hot applications then renewed 
In exceptional cases small doses of morphine hypo- 
dermically may be necessary to relieve this symptom. 
Cough is only harmful by increasing the pain, and 
rarely calls for interference. Sleeplessness is always 
a more or less troublesome symptom, and yet to 
secure a sufficient amount of sleep is obviously of 
primary importance A careful nurse, keeping the 
room quiet and darkened, and attending to the 
comfort of the patient , the relief of pain by the 
measures above indicated ; and sponging with 
tepid water the last thing at night, are often suffi- 
cient to secure some interrupted sleep Should it 
be necessary, some hypnotic must be given bro- 
mide of potassium and hyoscyamus, sulphonal, 
chloralamide, Tinct Chloroformi et Morphinae Co , 
are all useful, and, if they fail, morphine guarded 
by atropine and strychnine may be administered sub 
cutem. Chloral hydrate is usually contra-indicated, 
on account of its depressing effect upon the circu- 
lation 

A large number of cases of pneumonia terminate 
in health without the necessity of any further inter- 
ference on the part of the physician than has been 
described Frequently, on the other hand, circum- 
stances arise indicative of danger, which require to 
be met by more active treatment 

Pyrexia is sometimes excessive, but in attempting 
to interfere with it, it must be remembered that it 
IS natural to the disease, and only when excessive 
does It become harmful A temperature of 104° is, 
in Itself, of no unfavourable import. Frequent 
sponging with tepid or cold water, by cooling the 
patient, and promoting rest and sleep, is always 
desirable The frequent, or more or less continuous, 
application of an ice-bag to the affected side, as 
recommended by Lees, is another means of refrige- 
ration often useful According to this physician it 
controls not only the temperature but also the lung- 
inflammation It usually relieves pain and increases 
comfort If the patient likes it, it is wise to make 
use of it In children, an ice-poultice is preferable 
to the bag 

Hyperpyrexia is occasionally met with. A tem- 
perature of 105® calls for a more assiduous employ- 
ment of the refrigerating treatment already alluded 
to , and in those exceptional cases in which the tem- 
perature reaches 106° or 107® a cold bath at 75^ 
or 80° may be necessary Antipyretic drugs are 
dangerous in pneumonia ; but quinine in 5-gram 
doses, given in cachets, is sometimes of undoubted 
use, although it may not materially influence the 
temperature-chart. High temperature in pneu- 
monia always calls for the free exhibition of alcohol 

Symptoms indicative of danger are especially 
likely to arise in those whose vitality is impaired 
by age, habits, or other causes, and, m such, special 
care and watchfulness should be exercised in 
anticipation of any unfavourable symptom. The 
chief source of danger, as already stated, is failure 
of cardiac power, and consequently* all syn^ptoms of 
such failure must be carefully watted for. 


Any sign of cardiac failure will in the first place 
suggest the advisability of admimstenng alcohol. 
It may be stated generally that a pnlse of over 120 
calls for the employment of stimulants. Brandy 
app^rs in most cases to answer best. The amount 
administered must depend upon its effects ; and 
although in most cases from four to eight ounces in 
the twenty-four hours will be suffiaent, if the 
asthenia persist it maybe given in larger quantities. 
The disease is one of comparatively short duration, 
and there is perhaps no other acute illness in which 
the free exhibition of alcohol, when indicated, is 
more likely to be advantageous. 

The free inhalation of oxygen is also desirable 
under these circumstances It not only relieves the 
embarrassed respiration, but tends to prevent heart- 
failure Oxygen should always be available in a 
severe case, and it should be used early It some- 
times also promotes sleep, which in these cases is 
obviously of primary importance 

Of drugs, the most useful is strychnine. This is 
best given in full doses at rather long intervals — 
hq strych hydrochlor tn, iij to v, by the mouth or 
hypodermically every six or eight hours Ammo- 
nium carbonate in full doses (gr v to gr x) is also 
useful Digitalis, although indicated by a rapid 
and failing heart, is of doubtful value 

The special danger at, and immediately after, 
crisis calls for the assiduous employment of the 
above treatment at this period, and indicates the 
importance of not relinquishing it too soon after the 
critical fall of temperature 

Interference with respiration from extensive con- 
solidation of the lung is too often an important 
source of danger , and the consequent increased 
work thrown on the right ventricle tends to increase 
the heart-weakness Symptoms of cardiac are thus 
usually associated with those of respiratory failiure ; 
and in dealing with the latter, we must depend 
mainly upon the means already described as best 
calculatea to help the heart The free use of strych- 
nine and oxygen, which stimulate not only the 
heart but the respiratory centre, may often avert 
death 

Venesection is well known to relieve the dyspnoea 
of pneumonia. It diminishes the pulmonary con- 
gestion and unloads the distended right heart It 
must, however, be borne in mind that the relief is 
merely temporary, and that the loss of blood must 
tend more or less to weaken the patient, and hence 
to favour that condition of asthenia which is of all 
things the most to be feared Bleeding is certainly 
only to be thought of when in the early stage of the 
illness the dyspnoea is urgent, and when at the 
same time the pulse is strong and full ; and it should 
not exceed the removal of eight or ten ounces of 
blood Such cases are certainly not common. 

Of the complications, delinum sometimes calls 
for treatment Active delirium is not common in 
pneumonia, except in those who have been intem- 
perate. When marked, it is always indicative of 
danger In its management the practitioner must 
be guided by the general condition of the patient ; 
but, speaking generally, it calls for the free exhibi- 
tion of alcohol, and the external application of 
cold. Cold, apphed in some of the ways already 
indicated, is of especial value in these cases, not 
only reducing the temperature, but quieting the 
patient and ofren producing refreshing sleep. Ilie 
influence of an experienced nurse is all-important. 
Bromides are often useful, and it may be necessary 
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to give morphine hypodermically. Hyoscine 
grain) may be used with caution (p. 707 

Of the manj^ement of other complications oc- 
curring in the course of pneumonia there is nothing 
special to be remarked; they must be treated on 
general principles. The existence of bronchial 
catarrh often requires small doses of ipecacuanha 
with carbonate of ammonium and salines. Diar- 
rhoea and gastric sjnnptoms are to be met by careful 
dieting, chalk, bismuth, and, if necessary, other 
astringent remedies. In pneumonia, as in other 
acute diseases, the administration of an opiate 
enema is an efficient and safe means of checking 
diarrhoea. Pericarditis rarely admits of any special 
interference. The persistence of pyrexia or its re- 
currence after crisis may call for exploration of the 
pleura, and an empyema may require treatment. 
See Pleura, Diseases of. 

Cmvalescence , — During the period which imme- 
diately succeeds the crisis, the utmost care is 
required to support the patient, and to prevent any 
serious amount of prostration, which at this time so 
often supervenes. Stimulants are usually required 
for some days after the temperature has attained the 
normal standard. Convalescence in most cases is 
quickly established. Solid diet is soon desired, and 
may be safely given. Tonics— such as quinine, 
iron, and cod -liver oil — and change of air are useful 
in assisting the restoration to health. 

B. Broncho-Pneumonia. — Synon. : Catar- 
rhal Pneumonia; Lobular Pneumonia; Fr. Pneu- 
monie Lobulaire ; Broncho-pneumonie ; Ger. 
Bronchopneumon te. 

Definition. — Broncho-, catarrhal, or lobular 
pneumonia is inflammation of the lung, due to an 
irritant entering and spreading by the bronchi. 
The irritant usually causes, in the first place, in- 
flammation of the bronchial mucous membrane, 
which spreads to the bronchioles and alveoli. 
This frequent association of the pulmonary inflam- 
mation with bronchial catarrh explains the terms 
broncho- and catarrhal^ which are applied to this 
form of pneumonia. The pulmonary inflammation 
is commonly limited to scattered groups of air- 
vesicles {lobular)t but sometimes it causes large 
areas of consolidation {lobar). The inflammatory 
products which fill the alveoli consist principally 
of cells, derived from the epithelium of the alveoli, 
and from the bronchial mucous membrane ; exu- 
dation and emigration play a much less prominent 
part than in ordinary pneumonia. 

^Etiology. — The most important group of cases 
of broncho-pneumonia are those associated with a 
more or less general bronchitis, the bronchial 
usually preceding the pulmonary inflammation. 
Whatever causes inflammation of the bronchial 
mucous membrane may be a cause of broncho- 
pneumonia, and when the inflammation involves 
the smallest bronchi, its extension to some of the 
alveoli is almost invariable. 

Simple non-specific bronchitis is frequently fol- 
lowed by broncho-pneumonia, especially in child- 
hood and in old age. All those conditions which 
favour the occurrence of such bronchitis must 
therefore be enumerated among the causes of this 
form of pneumonia. Of these conditions it will be 
sufficient to mention here the marked influence of 
cold and damp. It is, however, the specific forms 
of bronchitis, associate with measles, whooping- 
cough, diphtheria, and influenza, which are the 
most liable to be followed by broncho-pneumonia. 


It occurs less frequently in scarlatina, small-pox, 
and typhoid feve^. 

All conditions which tend to impair the general 
health and strength favour the occurrence of 
broncho-pneumonia. The weakly and debilitated 
suffer most. Bad air, insufficient food, and rickets 
are important predisposing causes. 

Broncho-pneumonia is most common during the 
first four years of life — the period when bronchial 
catarrh, measles, and whooping-cough are so fre- 
quent. It is also common in old age. In young 
adults it is comparatively rare. Sex has no in- 
fluence. 

Another group of cases of broncho-pneumonia 
are those due to the inhalation of more definite 
irritants (aspiration-pneumonia) : (i) dust, particles 
of steel, iron, stone, coal, &c. , gaining access to the 
air-passages may cause inflammation of the bronchi 
and subsequently of the alveoli ; {2) irritant gases, 
e.^. ether-pneumonia ; (3) micro-organisms. Under 
this head tne bacillus of tuberculosis is the most im- 
portant— a tubercular broncho-pneumonia being the 
principal lesion in chronic pulmonary tuberculosis. 
Septic blood and pus may be sucked into the air- 
passages in diseases of, or during op)erations on, the 
nose, mouth, pharynx, and trachea. The contents 
of an empyema or of a bronchiectatic cavity may be 
aspirated ; as may also blood after a pulmonary 
haemorrhage. Lastly, septic organisms conveyed 
with particles of fo(xi or saliva may enter the air- 
gissageswhen the glottis is insensitive or paralysed. 
The ^ pneumonia in these cases is usually more 
localised than in the preceding group, and there is 
less attendant general bronchitis. When the irritant 
is septic, suppuration and even gangrene are liable 
to occur. 

Bacteriology. — To enumerate the micro- 
organisms that at various times have been regarded 
as specific for this condition would be to catalogue 
the pathogenic bacteria, including pathogenic 
moulds. In point of fact no one organism has been 
found associated with broncho-pneumonia with suffi- 
cient constancy to warrant belief in its specificity, 
but, on the contrary, it would appear that the 
invasion of the lung-tissue by any one or more of 
the pathogenic bacteria may, under certain condi- 
tions as yet but little understood, result in the pro- 
duction of the disease. 

The organisms most frequently associated with 
this condition are certainly the pyogenic strepto- 
cocci and staphylococci, and the pneumobacillus. 

Anatomical Characters.— The appearances 
presented by the lungs after death from broncho- 
pneumonia vary. TTie bronchi always exhibit 
signs of more or less bronchial catarrh. This 
may involve the whole of the bronchial mucous 
membrane, but it is usually most marked in the 
smaller tubes. These are found containing a thick, 
tenacious, and often puriform secretion, which is 
occasionally here and there drier or inspissated. 
The mucous membrane of these tubes is more or 
less softened, swollen, red, and thickened, and 
often presents irregular superficial erosions. Owing 
to this inflammatory swelling the tubes stand out 
prominently on section of die lung. Cylindrical 
dilatations of the tubes are also frequently met 
with. , 

The lung-tissue itself exhibits, associated in vari- 
ous degrees, collapse, congestion, oedema, emphy- 
sema, and pneumonic consolidation. The bluish, 
non-crepitant, smooth, depressed portions of col- 
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lapse, which become darker and more ihable with 
age, are usaally most abundant in the lower lo^ 
and margins of the lungs. The collapse sometimes 
involves the whole of one lobe, but mote commonly 
It IS limited to much smaller areas of the lung. 
When scattered and limited in its distnbution there 
is usually more or less emphysema of the interven- 
ing portions of the lung , when collape is very ex- 
tensive in the lower lobes emphysema is most marked 
in the upper 

Those portions of the lung in which the pneu- 
monic process has supervened appear most com- 
monly as scattered patches and nodules of con- 
solidation, varying in size from a small pea to a 
hazel-nut These are usually more or less conical 
in shape, with their bases towards the pleura, which 
membrane is generally unaffected over them, though 
it may be coated with lymph. On section the 
patches are commonly ill-defined and pass in- 
sensibly into the surrounding tissue, which is 
variously altered by congestion, collapse, and 
emphysema They are of a reddish-grey colour, 
slightly elevated, smooth, or faintly granular, and 
soft and friable in consistence. As they increase 
in size, they may become confluent, and thus are 
produced large tracts of consolidation In a more 
advanced stage, the nodular and more diffuse con- 
solidation becomes paler, firmer, and drier, and 
resembles in colour the greyish-yellow hepatisation 
of acute pneumonia The cut ends of dilated 
bronchi, filled with pus, are occasionally seen in 
the centres of the pneumonic nodules. The 
pneumonic process often involves the collapsed 
portions of lung, which then become more opaque 
and swollen In septic broncho-pneumonia the 
pneumonic patches often suppurate, and sometimes 
contain sloughs of lung-tissue 

Microscopical characters — When examined 
microscopically, the pneumonic patches are seen 
to consist of an accumulation within the alveoli 
of a gelatinous mucoid -looking substance, leuco- 
cytes, epithelial elements, and red blood-cor- 
puscles The epithelial elements are swollen and 
granular In some cases much of this accumu- 
lation IS precisely similar to that contained in the 
smaller bronchi, and it is evidently the inflamma- 
tory and richly cellular bronchial secretion which 
has been inhaled The relative proportion of 
epithelium and leucocytes varies considerably in 
different cases, the latter being more numerous in 
acute, and especially in septic cases. 

The subsequent changes which take place in the 
lungs vary When the disease does not end in 
death, resolution is the most common termination. 
The contents of the alveoli undergo fatty degenera- 
tion, and are removed by expectoration and absorp- 
tion, the lung gradually regaining its normal 
characters This process, however, ^ less readily 
effected than in the consolidation of acute pneu- 
monia j and It sometimes occupies such a lengthened 
period, that some thickening of the bronchial and 
alveolar walls and dilatation of the smaller bronch 
remain In still more chronic cases the fibroid 
thickenmg is much more marked, and a con- 
siderable amount of irregularly distributed, pig- 
mented mduration and bronchial dilatation may 
be produced. Caseation occurs only in tubercular 
cases. 

SYMPTOM'S. — The symptoms of broncho-pneu- 
monia vary according to the rapidity with which 
the disease is developed, the extent of lung in- 


volved, and the nature of the disease in the course 
of which It supervenes. 

The more severe and most common forms of the 
disease are met with in earlp^ childhood in associa- 
tion with simple bronchitis, and the specific 
bronchitis of measles and whooping-cough In 
these cases the symptoms and dangers are, in the 
main, those of the capillary bronchitis which pre- 
cedes the pneumonic process, and it is sometimes 
impossible to distinguish between them Frequent 
cough, accelerated respiration, slight action of the 
nares, and other symptoms of severe bronchitis, with 
a little pyrexia, precede for a varying length of time 
the symptoms due to the implication of the lung-tissue. 
The earliest symptoms of the pneumonic process 
are by no means well-defined, and consequently 
the time at which the lung becomes mvolved cannot 
be fixed with certainty Rigors, convulsion, and 
vomiting are but rarely observed Usually an in- 
crease in the acceleration of the respiration or in 
the dyspnoea, and a marked rise of temperature, are 
the first signs of the pulmonary implication The 
breathing becomes more rapid, and commonly 
causes much distress, the child tossing about and 
being exceedingly restless. The dyspnoea is more 
marked at some times than at others, and is 
occasionally more or less distinctly paroxysmal. 
The respiration is superficial, inspiration being 
short, and the expansion of the thorax imperfect 
There is marked action of the accessory respiratory 
muscles, and the upper portions of the thorax are 
raised, while the lower and the soft parts are retracted 
during the inspiratory act. The action of the 
nares is very pronounced. 

An increase in any pyrexia which attended the 
pre-existing bronchitis is, with few exceptions, 
observed as the lungs become involved, and such 
increase is to be regarded as one of the most 
valuable indications of the existence of a pneumonic 
process The maximum temperature of acute 
simple bronchitis, even in the child, is seldom 
higher than 102® F., whereas that of the secondary 
pneumonic process is often 104® or 105° This 
increase usually occurs more or less gradually ; 
there is rarely the sudden rise of temperature met 
with m acute pneumonia. Unlike the temperature 
of this disease also, the fever of broncho-pneu- 
monia runs no definite course. It varies with the 
extent of the lung-im plication, and with the 
rapidity with which this implication is effected. 
There is no regular diurnal variation ; the re- 
missions and exacerbations are often considerable ; 
and they occur at irregular times, the temperature 
being sometimes higher in the morning than at 
night. The cough, which before the imphcation 
of the lung was paroxysmal in character, gradually 
becomes less and less so, and it now often causes 
much pain to the patient. The sputa, when 
present, are bronchitic in character, usually 
tenacious, and occasionally streaked wi^ blood ; 
as, however, expectoration rarely occurs in the 
child, they are not often seen. The pv^ is much 
increased in frequency, in children under five years 
often being 150. It may in the earhest stage of 
the disease be moderately full and strong, but it 
(quickly becomes soft, small and feeble. In addi- 
tion to the above, there are often symptoms 
referable to the digestive organs. Of t^cse 
diarrhoea is the most important. This is quite 
frequent, especially when the disease foUows 
measles. It is very readily induced by medicines 
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and by improper feeding ; and as it CTeatly wakens 
the patient, it is important that this liability to 
diarrhoea should be kept in mind. Vomiting, as 
already stated, is very rare as an initial s3rmptom ; 
it is, however, common in the course of the 
disease, especially as a result of cough, the bron- 
chial secretion, together with the contents of the 
stomach, often being expelled. 

As the bronchitis and the implication of the 
lungs increase, the breathing becomes still more 
rapid and superficial ; the dyspnoea is more marked ; 
the expression is anxious; the face is pale; 
and symptoms of carbonic-acid poisoning become 
evident Strength now fails; the face and lips 
become cyanotic ; and the extreme restlessness 
gives place to apathy and a semi-comatose condi- 
tion, which is interrupted from time to time by 
ineffectual efforts to cough. With the rapid failure 
of strength and increasing cyanosis, cough almost 
ceases ; the pulse becomes exceedingly feeble ; and 
the child, often extremely emaciat^, may die ex- 
hausted, and in a condition of more or less profound 
coma. Sometimes death occurs suddenly during a 
paroxysm of cough, or with convulsions. 

In those cases in which capillary bronchitis con- 
stitutes a less prominent feature of the illness, the 
symptoms are usually less severe — the pyrexia is 
less marked and its onset more gradual ; the pneu- 
monic process often supervenes later; and the 
course of the disease is more protracted. A slight 
and markedly irregular pyrexia, increasing difficulty 
of breathing, with loss of strength and flesh, may 
continue for months, and the child ultimately die, 
or recover with more or less damaged lungs. In 
these more chronic forms of the disease, which are 
perhaps most common after whooping-cough, the 
pneumonic process, is often less disseminated, and 
involves larger areas of the lung — sometimes a 
whole lobe. 

When broncho-pneumonia occurs in adults and 
in the aged, the symptoms are for the most part 
much less pronounced than in the child. In strong 
adults the disease is perhaps most common after 
diphtheria, and here the pulmonary symptoms may 
be well-marked ; but in the debilitated, and espe- 
cially in the old, the course of the disease is more 
latent, some pyrexia, slight cough and dyspnoea, 
and marked debility being the principal symptoms 
observable. 

In the s^ed and feeble, broncho-pneumonia is 
frequently associated with that form of lung-con- 
solidation which results from weak inspiratory 
power, feeble circulation, and gravitation ; and 
which consists mainly of collapse, hypersemia, and 
oedema of the lung-tissue (hypostatic pneumonia). 
This hypostatic consolidation may exist quite inde- 
pendently of bronchial catarrh ; but when such catarrh 
occurs in the aged and feeble, gravitation often 
determines the supervention of the pneumonic pro- 
cess, which under such circumstances is conse- 
quently not infrequently unilateral. 

When the more acute varieties of broncho-pneu- 
monia terminate fatally, they usually do so from the 
tenth to the fourteenth day of the disease ; and in 
infants death may occur much earlier. Death, 
unlike that from acute pneumonia, is mainly due 
to the interference with the respiratory function, 
and, to less extent, to cardiac failure. The inter- 
ference with the respiration is usually much greater 
than in acute pifeumonia, for, in addition to the 
diminution of the respiratory area, due to the pul- 


monary consolidation and colla^, there is the much 
more important cause of interference — namely, the 
impediment to the entrance of air, caused by the 
swelling of the bronchial mucous membrane, and 
the accumulation of secretion in the smaller bronchi. 
Over-distension and failure of the right heart occur 
here as in ordinary pneumonia. In the more 
chronic forms of broncho-pneumonia death may 
not occur for some months, and then it results as 
much from general failure of strength as from inter- 
ference with the respiratory function. 

When the disease does not terminate in death, 
improvement in the symptoms is usually gradual. 
The temperature falls slowly, several days, and 
occasionally some weeks, being occupied in the 
completion of defervescence ; and this gradual de- 
cline is often interrupted by more or less marked 
and frequent exacerbations and remissions of the 
fever. The cough and dyspnoea diminish, and the 
appetite gradually returns ; but restoration to health 
is often protracted ; and the child remains for some 
time liable to repetition of the bronchial symptoms. 
In some cases, however, the disease clears up much 
more rapidly, and in three or four days all signs of 
consolidation may disappear. 

Sometimes recovery is not complete, and the 
disease leads to some induration of the lung, and 
dilatation of the bronchi. Emphysema and pul- 
monary tuberculosis are occasional sequelae. 

Physical sis^s ^ — The physical signs of broncho- 
pneumonia are in the main those of capillary 
bronchitis. Imperfect expansion of the thorax, 
elevation of the upper portions, and recession of 
the lower, during the inspiratory act ; rhonchi and 
moist rdlesy audible over both sides ; and the 
absence of any marked alterations in percussion- 
resonance, are the principal signs observable, not 
only in the earlier stages, but throughout the whole 
course of the disease. The recession of the chest- 
walls is increased by the collapse. The pulmonary 
implication is indicated rather by the symptoms — 
increase in the pyrexia and in the dyspnoea— -than 
by any marked alteration in the physical signs. 
The difficulty of detecting the lung-consolidation 
is due to its usually being limited, in the earlier 
stages, at all events, to small areas, which are sur- 
rounded by healthy or emphysematous lung, so 
that resonance on percussion is but little impaired. 
It is only when these small areas have coalesced 
into larger areas of consolidation, that any marked 
alterations in percussion -resonance are discoverable. 
The impaired resonance due to collapse is not to 
be distinguished from that due to pneumonic con- 
solidation ; and, inasmuch as the collapse is so often 
symmetrical, involving both bases posteriorly, the 
difficulty of appreciating it is increased. Much 
more valuable aid in physical diagnosis is in most 
cases to be obtained from auscultation. Over those 
portions of the lung where consolidation has taken 
place, the moist bronchitic rdles tend to assume a 
somewhat metallic quality ; they also become finer, 
though not so fine as true pneumonic crepitation ; 
and they are more superficial. The detection of 
these superficial, somewhat metallic fine moist 
rdUs^ heard with inspiration, and not dispelled by 
cough, over small areas of the lungs, es^cially at 
the posterior bases, is a most valuable and often the 
only physical sign of the pulmonary implication. 
If larger areas l^ome consolidated, there may be 
in addition some tubular breathing,' and some im- 
pairment of resonance on percussion ; and when a 
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whole lobe b involved the physical signs become 
increasingly pronounced, and m a young child a 
bronchophonic cry is often marked on auscultation. 

Complications.— Pleurisy IS less common than 
m acute pneumonia Slight inflammation of the 
pleura is, however, usually found past fnortem over 
those portions of the lung which are consolidated. 
Pleuritic elfusion is rare Intestinal catarrh is an 
important and common complication The liability 
to this in the child, and the mechanical congestion 
resulting from the obstructed pulmonary circulation, 
must be borne in mind in explaining its frequency 

Diagnosis — The diagnosis of broncho-pneu- 
monia IS occasionally difficult This difficulty is 
mainly owing to the co-existence of capillary bron- 
chitis The recognition of the pulmonary implica- 
tion in its earlier stages is often impossible The 
increased pyrexia and frequency of respiration are 
the symptoms of the most diagnosUc value Owing 
to the small areas of lung involved, any alteration 
m the physical signs of the capillary bronchitis may 
be entirely wanting The occurrence of extensive 
collapse in the earlier stages gives more marked 
physical signs of consolidation, and hence renders 
the diagnosis more easy It is almost impossible to 
diagnose certainly, either by symptoms or by phy- 
sical signs, between the collapse and the pneumonic 
consolidation This, however, is of but little prac- 
tical importance, inasmuch as the collapse is usually 
associated with, •and often the immediate precursor 
of, the pneumonic process 

The diagnosis of broncho -pneumonia from acute 
pneumonia may occasionally be difficult in those 
cases of the former disease in which an extensive 
area of* the lung has become consolidated The 
history of the case, and especially the course of the 
pyrexia, will usually suffice to distinguish them 

The greatest difficulty is in connection with 
tuberculosis— to distinguish between a simple and 
a tubercular broncho-pneumonia is often possible 
only after prolonged observation In the more pro- 
tracted cases so common in children after the age of 
infancy, the possibility of tuberculosis must always 
be borne in mind A persistence of the physical 
signs and of some irregular pyrexia is always sus- 
picious Examination of the upper lobes for any 
sign of softening , and of the sputum for tubercle- 
bacilli and elastic tissue may help the diagnosis In 
young children who do not expectorate sputum may 
sometimes be obtained by the exhibition of an 
emetic 

Prognosis — The two circumstances which have 
an especial influence upon prognosis in broncho- 
pneumonia are the age of the patient, and the 
general health. Before puberty, the younger the 
patient the graver the prognosis In children under 
five years, the mortality is probably about 20 per 
cent The disease is especially fatal in weakly 
children, in those debilitated by previous illness, 
and when occurring in measles and diphtheria. The 
existence of rickets materially increases the gravity 
of prognosis. The danger also increases greatly 
with the extent of lung involved, much more so 
than is the case in acute pneumonia Of the value 
of the several symptoms as mfluencing prognosis, 
after the description which has been given of the 
disease and of the modes in which it tends to cause 
death, it is hardly necessary to speak further. Sym- 
ptoms of imperfect aeration of blood, Uvidity, 
apathy, cessation of cough, together with a distended 
and falling right heart, are those most to be feared. 


In protracted cases the possibility of tuberculosis 
must be remembered. 

Treatment. — I n the treatment of broncho-pneu- 
monia, it is important to bear in mind — first, that 
the disease is generally associated with capillary 
bronchitis, and with more or less pulmonary col- 
lapse; second, that its occurrence is especially 
favoured by everything that weakens the ^tient ; 
and, third, that it tends to destroy life principally 
by interfering with the function of respiration, which 
interference necessarily increases with the conse- 
quent weakening of the respiratory power. Such 
being the facts, it is obvious that the main object of 
treatment will be, first, to control the bronchitis, 
and endeavour so to modify it as to prevent the 
occurrence of collapse ; and, secondly, to support as 
much as possible the strength of the patient. 

It would be out of place in the present article to 
enter into a detailed description of the management 
of acute bronchitis {see Bronchi, Diseases of) It 
will be sufficient to indicate the more important 
means of controlling the disease 

The patient should be kept in a warm room, 
about 65® F., the temperature never being allowed 
to fall telow 62°. The room should be well but 
carefully ventilated ; and protection from draughts 
IS important — much more so than in the treatment 
of acute pneumonia It is also advisable to keep the 
air moist by means of a steam-kettle, as the exhala- 
tion of water from the lungs is thus diminished, and 
the bronchial secretion consequently rendered less 
tenacious, and more easily removed by cough A 
little carbolic acid (i in 60) or tincture of benzoin 
may be added to the water A tent to enclose the 
steam is sometimes advisable, but as this tends to 
mterfere with the supply of ox>gen and to weaken 
the patient, it must be used with caution The diet, 
which must be regulated according to the age of 
the patient, should be nutritious and easily diges- 
tible, the importance of supporting the strength 
being kept in mind When the disease follows 
measles, the liability to gastro-intestinai catarrh 
must not be forgotten The chest should be 
covered with a cotton-wool jacket, and either a 
lightly made linseed-and-mustard poultice, or some 
stimulating liniment sprinkled on flannel, be applied 
alternately front and back 

Medicinally, small doses of ipecacuanha with sa- 
lines, and carbonate of ammonium, should be ad- 
ministered frequently Evidence of accumulation 
of the secretion from weakness or ineffectual cough 
calls for increased doses of the ammonia , and under 
these circumstances small doses of Apomorphme 
Hydrochlor may often be added with ^vantage — 
for a child gr. ^ to gr i An occasional emetic 
often materially relieves the patient * for a child, 
Vin Ipecac 5 1, for an adult Ammon Carb mr. xxx. 
given in hot water every fifteen minutes untd vomit- 
ing occurs. When cough is paroxysmal and causes 
much distress, belladonna m full doses b often ot 
great benefit The exhibition of opiates obviously 
requires great caution, and in children they arc 
contra-inaicated. 

Signs of heart-failure call for the exhibition of 
brandy, and children bear stimulation well. An 
infant may begin with from five to ten drops every 
two or three hours. If with failure the nght heart 
is distended, the jugular veins fiill, and much 
dyspnoea, the (Question of leeching or venesection 
should be considered. Leeches over the sternum 
are often useful ; in the child three or four may be 

3 o J 
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applied. Strychnine is also most valuable, stimu- 
lating both the heart and the respiratory centre. It 
is best given hypodermically (Liq. Strych. Hydro- 
chlor. mj), for a child every three or four hours. 
Oxygen IS less useful than in acute pneumonia. 

The external application of cold is sometimes use- 
ful in the acute forms of the disease so common in 
early life. This not only reduces the temperature, 
but appears to be especially valuable in increasing 
the depth and force of respiration, and thus in pre- 
venting the occurrence of collapse. Its utility has 
been strongly advocated by both Bartels and Ziems- 
sen, who recommend the frequently renewed appli- 
cation of cold wet compresses to the chest. The 
use of tepid baths, with cold affusions, is a more 
efficient way of obtaining the same result. The child 
is placed in a bath of from 85® to 90° F., and, 
while immersed, the head, back, and chest are 
quickly sponged with col<^ water. This repeated 
occasionally, with due precautions, is often followed 
by reduction of temperature, a diminution in the 
frequency and an increase in the depth of the 
respirations, and other signs of improvement. The 
application of ice-bags or ice-poultices to the chest 
sometimes yields gocd results. The effects produced 
by the cold require in all cases to be carefully 
watched, and any depression caused should be met 
by the timely exhibition of stimulants. 

In the more chronic forms of broncho-pneumonia 
these active methods of treatment are but rarely 
called for. Here attention to strength and nutrition 
is most important, and small doses of cod-liver oil 
in the later stages, even before the complete dis- 
appearance of the pyrexia, are often useful. 
When the disease leads to induration of the lungs 
and dilatation of the bronchi, the treatment resolves 
itself into that of chronic pneumonia. 

Convalescence, it must be remembered, is usually 
slow, and there is a tendency to relapse. Great 
care is consequently requisite during this period. 
All causes of catarrh must be carefully guarded 
against ; and the restoration to health assisted by 
nutritious diet, cod-liver oil, and preparations of 
iron. A change of air is especially valuable. 

C. Chronic Pneumonia,— Synon. ; Inter- 
stitial Pneumonia ; Cirrhosis of the Lung ; Fr. 
Pneunumie Interstitielle ; Ger. Lungencirrkose. 

Definition. — Chronic pneumonia is a com- 
paratively rare disease, characterised by a gradual 
increase in the connective tissue of the lung, which 
leads to an induration of thepulmonary texture, and 
to progressive obliteration of the alveolar cavities. 
It IS commonly associated with catarrh and dilata- 
tion of the bronchi, and often with ulceration of 
the bronchial walls, and excavation of the indurated 
lung. Cough, expectoration— often abundant, but 
varying with the bronchial catarrh — dyspnoea, 
gradual impairment of nutrition, and occasional 
accessions of slight pyrexia, are the most prominent 
clinical phenomena accompanying the disease, 
which runs an exceedingly chronic course, often 
subj^t to long periods of quiescence, but tending to 
terminate fatsdly in from five to fifteen years. 

^Etiology and Pathology. — In the large 
majority of cases chronic pneumonia is the result of 
some antecedent inflammation of the bronchi, 
alveoli, or pleura, although cases are sometimes 
met with in which no history of any such antecedent 
afiection is discoveral^. It may be stated gene- 
rally that all inflammatory processes in the lungs, 
as in other organs, which become chronic, lead to 


an increase of the connective -tissue elements, and 
consequently to fibroid induration Of the organ. 
In the lungs by far the most common cause of such 
induration is chronic pulmonary tuberculosis. In- 
all cases of phthisis, excepting those which are the* 
most acute, there is more or less fibroid growth ^ 
and the extent of this growth is, for the most part, 
in direct proportion to the chronicity of the disease. 
Those forms of tuberculosis which are the most 
chronic, and in which the fibrosis reaches its maxi- 
mum, have been termed ‘fibroid phthisis.’ Such- 
cases, it must be admitted, are somewhat closely 
allied to some forms of chronic pneumonia. The 
two diseases, however, differ patholc^ically in this 
respect — that, whereas much of the pulmonary con- 
solidation of tuberculosis tends to undergo molecular 
death and caseation, that of chronic pneumonia 
exhibits no such tendency ; but any destruction and 
excavation of the indurated lung which may take 
place is due to secondary inflammation and ulcera- 
tion commencing in the bronchial walls. In con- 
sidering the pathology of chronic pneumonia, 
therefore, it is necessary to exclude the fibrosis due 
to chronic pulmonary tuberculosis. 

The chief causes of chronic pneumonia are : 

(1) Acute pneumonia. — The pulmonary con- 
solidation of acute pneumonia almost invariably 
undergoes complete resolution. This resolution is 
usually effected rapidly, in from seven to fourteen 
days. In very exceptional cases, however, the pro- 
cess is so protracted as to lead to some thickening 
of the walls of the alveoli, and sometimes to or- 
g[anisation of their contents. This indurated hepa- 
tisation differs but little in its physical characters 
from ordinary red and grey hepatisation ; it is simply 
somewhat firmer, more resistant, and less granular. 
It is probable that this small amount of induration 
commencing in the alveolar walls may gradually 
increase, so as ultimately to give rise to that exten- 
sive fibrosis of the lung which constitutes what is 
usually known as chronic pneumonia. 

(2) Broncho-pneumonia is 
a more frequent cause of the disease than the pre- 
ceding (Wilson Fox). The greater liability of this 
form of pneumonia to lead to pulmonary induration 
is to be accounted for partly by its longer duration 
and greater tendency to become chronic, and partly 
by the existence of bronchial dilatation with which 
it is so often associated. The accompanying 
collapse, so frequent in children, is also an important 
factor in the causation of the fibrosis. That 
bronchial dilatation is favourable to an indurative 
pneumonic process has been especially insisted upon 
by the late Wilson Fox. Dilatation of the bronchi’ 
is exceedingly common in the simple and specific 
bronchitis of childhood, and especially in that 
associated with whooping-cough ; it is also a direct 
result of pulmonary fibrosis. In whatever way* 
originating, its existence favours the persistence of 
the catanhal and pneumonic processes. The re- 
moval of secretion is rendered more difficult ; the 
retained secretion tends to increase and keep up- 
the irritative process, both in the dilated bronchi*, 
and also in the pulmonary alveoli; and this per-' 
sistence of the bronchial and pulmonary inflamma- 
tion leads to fibroid thickening of the bronchial and 
alveolar walls. In this way more or less dis-- 
seminated patches of indurative 'consolidation are- 
produced, which, as the process goes on, gradually ' 
increase, so thlat ultimately they may involve large 
areas of the lung. The progressive tendency of the - 
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process may be partly due to the fact, already 
stated, that pulmonary fibrosis is a cause of bronchial 
‘dilatation, so that fibrosis once established, by in* 
•duciDg further dilatation of the bronchi, favours the 
'extension of the bronchial and pulmonaryinduration 

(3) PUufisy , — Pleurisy in exceptional cases leads 
to the development of a chronic pneumonia. It 
■appears to be in those cases of pleunsy which are 
more or less chronic, and in which the lung remains 
long collapsed from the effusion, that such a result 
IS most liable to occur. The induration of the lung 
thus induced is sometimes, however, exceedingly 
partial, consisting merely in some increase of the 
interlobular connective tissue onginating and ex- 
tending inwards as dense bands from the thickened 
visceral pleura. In other cases pleurisy gives nse 
to a much more general fibrosis 

(4) Inhalation of solid irntatitt-s particles, — This, 
which occurs in miners, potters, stonemasons, 
grinders, &c , is the cause of the fibrosis of the lungs 
so common among persons so employed The con- 
tinuous irritation of the inhaled particles induces a 
bronchial and alveolar inflammation, and ultimately 
a progressive fibrosis, which, gradually extending, 
may involve large areas or even the whole of the 
lungs These cases often become tuberculous See 
Pneumoconioses. 

(5) Atelectasis — Collapse of the lung which has 
existed for some time may lead to more or less 
fibrosis of the affected area 

(6) Syphilis — A diffuse interstitial pneumonia is 
an occasional result of congenital syphilis 

Anatomical Characters — The histological 
changes met with in the lungs in chronic pneumonia 
may h€ described generally as consisting in the 
development of a fibrous tissue from the walls of 
the alveoli, from those of the bronchi, and from the 
interlobular connective tissue ; which new growth, 
as It increases, and from its tendency to contract, 
gradually replaces and obliterates the alveolar struc- 
ture The character of these changes, however, 
varies somewhat according to the inflammatory 
antecedents in which they originate When the 
result of acute pneumonia, the primary, and usually 
the principal, change takes place in the walls of 
the alveoli, although ultimately the interlobular 
tissue is involved. The alveolar walls become 
thickened by the growth of a small-celled tissue, 
which, in Its earlier stages, usually contains new 
blood-vessels. The alveolar cavities which are not 
, obliterated are either empty, or contain exudation- 
products and a few epithelial cells. In some cases 
the mtra-alveolar exudation becomes organised 

When secondary to ordinary broncho- pneumonia, 
or to that induced by the inhalation of solid irri- 
tating particles, the new fibroid growth also 
originates principally from the alveolar walls. 
Here, however, in the earlier stages it is less uni- 
form, and the peri-bronchial and interlobular cpn- 
nective tissues play a more prominent part in the 
process The new peri-bronchial tissue invades the 
walls of the adjacent alveoli, and materially increases 
the fibrosis. 

In the chronic pneumonia resulting from pleurisy, 
the change, ^ already stated, is usually more 
localised, consisting in the development of dense 
fibrous bands passing inwards from the thickened 
pleura. These are devjeloped from the interlobular 
tissue. In other cases the fibrosis is more general. 

In whichever of the pulmonary structures the new 
fibroid growth originates, all the connective tissue 


of the lung may ultimately become involved, and 
as it increases the alveolar cavities may be com** 
pletely obliterated. 

The macroscopical appearances of the lung vary 
with the extent of the fibroid change In the 
earliest stages of the induration resulting from aeute 
pneumonia, where there is merely a slight thicken- 
ing of the walls of the alveoli, the consolidation 
very much resembles that of red or grey hcpatisa- 
tion It differs m being firmer and less friable in 
consistence, and is somewhat less granular. In the 
later stages, and in all cases where the fibrosjs is 
extensive and general, the appearances presented 
by the lung are very characteristic ,The organ is 
diminished in size, dense, firm, fibrous, in parts 
almost cartilaginous in consistence The cut surface 
IS smooth ; and the large amount of irregularly dis- 
tributed black pigment usually present gives to it 
a peculiar grey, marbled appearance Numerous 
dilated bronchi traverse it in all directions. 

The bronchi are almost invanably found dilated 
in those portions of the lung where the induration 
IS advanced This dilatation is often very con- 
siderable, the dilated tubes forming cavities, which 
may occupy a large portion of the indurated lung 
The walls of the tubes are much thickened, and the 
mucous membrane is often ulcerated This se- 
condary inflammation and ulceration of the bronchi, 
which occurs especially in the dilated portions, is 
induced by the irritating and often putrid secretion 
which they contain It may extend into and involve 
the indurated lung, and so lead to more or less 
excavation. The mucous membrane sometimes 
sloughs, and the gangrenous process may involve 
the lung The cavities so common in these lungs 
are in the main, however, dilated bronchi See 
Bronchi, Diseases of 

The pleura of the affected lung, except m the 
earliest stages of the disease, is much thickened and 
adherent. 

Site — Chronic pneumonia xs la the majority of 
cases unilateral The whole lung may be involved 
or only a portion In the latter case the base is 
much more commonly affected than the apex. 
When It is due to the inhalation of irritating solid 
particles, both lungs are usually implicated. 

Symptoms. — In the earlier sts^es of chronic 
pneumonia the symptoms are often very obscure, 
and it is not uncommon to meet with advanced and 
extensive fibrosis in which the lung-affection must 
presumably have been of much longer duration than 
the symptoms accompanying it In some few cases 
the symptoms are directly continuous with those of 
some more acute pulmonary inflammation — an acute 
or a broncho-pneumonia. Under these circum- 
stances, a prolongation of some of the phenomam 
of the original disease may indicate the superven- 
tion of the pulmonary fibrosis. The p^^exia docs 
not entirely disappear The cough persuts, as docs 
also some increase in the frequency of the respira- 
tion and pulse ; and the patiejit, instead of improv- 
ing, gradually loses strength and flesh. At the 
same time the physical signs of the pulmonary con- 
solidation remain, and may gradually give pl^e to 
those of pulmonary induration. Where chronic 
pneumonia is secondary to pleurisy, a contmuous 
sequence in the symptoms is even less commonly 
observed. When it is, the result of the mhalation 
of irritating solid particle^ the symptoms of bron- 
chial catarrh are predommant. See PNftUMOCO* 
KIOSES. 
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When the fibrosis is fully established the sym> 
ptoms are usually more pronounced. They vary 
considerably, however, with the extent of lung in- 
volved, the situation of the consolidation, and espe- 
cially according to the presence or absence of bron- 
chial catarrh. When bronchial catarrh is absent, 
and the disease is quiescent, a considerable area, or 
even the whole of the lung, may be involved with- 
out producing any marked pulmonary symptoms ; 
and slight dyspnoea and cough, with some general 
impairment of nutrition and failure of strength, 
may be almost the only phenomena present. Such 
quiescence and immunity from symptoms, however, 
although common in the course of the disease, are 
rarely observed over lengthened periods. 

With the existence of catarrh of the bronchi, 
much more marked pulmonary symptoms are usually 
observable. Inflammation of the bronchi is espe- 
cially favoured by their dilatation, and it is almost 
invariably present, to a greater or less extent, during 
the course of the disease. With it is usually asso- 
ciated activity of the indurating process. This dila- 
tation of the bronchi, and secondary inflammation 
and ulceration of their walls, are most important 
factors in accounting for the symptoms. The course 
of the disease now often simulates that of chronic 
fibroid tuberculosis, but it is for the most part more 
chronic, less regularly progressive, and more fre- 
auently interrupted by periods of quiescence. The 
dyspnoea is now more marked, and cough becomes 
a troublesome symptom. The cough may be more 
or less constant, and it is usually attended by ex- 
pectoration. Its characters vary, <however, accord- 
ing to the situation and the extent of bronchi- 
ectasis. When, as is most frequent, the lower lobe 
of the lung is involved, the secretion accumulates, 
and its removal by expectoration is exceedingly 
difficult. Under these circumstances the cough is 
often violent and paroxysmal {see Bronchi, Dis- 
eases of). The sputum may be simply muco- 
purulent, but when there is much bronchiectasis, 
owing to its accumulation and retention in the tubes, 
it often becomes septic, is of a greyish or greenish- 
black colour, and more or less foetid. This putrid 
secretion not only intensifies the inflammation in 
the bronchiectatic cavities where it originates, but 
is often conveyed by aspiration to other parts ot 
the same, or opposite lung, and so originates 
foci of broncho-pneumonia, which materially hasten 
the progress of the disease. Haemoptysis is not 
infrequent, but it is usually small in quantity, and 
is in most cases due to ulceration of the bronchial 
walls. 

Pyrexia is usually present to a greater or less 
extent in the course of chronic pneumonia. The 
fever, however, is exceedingly irr^;ular, and there 
are often long periods of perfect immunity. During 
the pyrexial periods the maximum evening tempera- 
ture is rarely more than ioi° or 102® F., and it 
may be only 100®. The morning temperature is 
often normal. The pyrexia appears In most cases 
to be due to inflammation and ulceration of the 
bronchi. It is not infrequently the result of a 
supervening tubeixmlosis. 

With the j^rogress of the diseate the patient gra- 
d^lly^ ema^tes ; the finders become clubbed ; 
digestion is impaired, and diarrhMis<rften present. 
Dropsy is a common symptonv^Mmu^ it is rarely 
extensive, and is, for (tie confined to the 

lower extremities. It ai^aifm most cases to be 
due to the anaemia and impeded pulmonary cifcula* 


tion. The pulmonary obstruction may also give 
rise to some enlai^ement of the right side of the 
heart, and cyanosis. Amyloid disease of the viscera 
is occasionally met wi^. Death usually results from 
the general failure of strength, or from some inter- 
current affection of the opposite lung. 

Physical signs . — In the earliest stage of chronic 
pneumonia, when it is the result of a more acute 
pneumonic process, the physical signs are, in the 
main, those met with during the acute consolidation. 
It is the persistence of the signs of the pulmonary 
consolidation that indicates a supervening fibrosis. 
Dulness on percussion ; increased vocal fremitus ; 
bronchial breathing ; and the existence of rdlesy 
which are larger, moister, and. more metallic in 
quality than those of fine crepitation, are observable 
during this stage. When the induration is fully 
established, the physical signs are those of contrac- 
tion and consolidation of a whole or a portion of 
the lung, with usually those of more or less bronchi- 
ectasis. The retraction is well marked, and com- 
monly affects the whole side, although when the 
lung is not universally involved it may be more 
limited. Expansion is deficient, or completely 
absent. The heart is displaced towards the affected 
side ; the diaphragm and the abdominal viscera are 
drawn up ; and the opposite lung may encroach 
considerably across the middle line in front. Per- 
cussion is hard, wooden, and high-pitched, some- 
times more or less amphoric. ,If there be much 
pleural thickening, vocal fremitus may be diminished 
or absent, but vocal resonance is always increased. 
The respiratory sounds will vary according to the 
extent of the bronchial dilatation and excavation, 
and the amount of secretion. They are for the 
most part bronchial ; usually large and loud ; and 
often distinctly cavernous. When there is much 
secretion in the dilated bronchi, high-pitched bub- 
bling rdles are heard, which are often amphoric and 
cavernous. These may be audible only after cough. 
The opposite lung is usually enlarged and hyper- 
resonant, and the respiratory movement exagge- 
rated. 

Diagnosis. — The diagnosis of chronic pneumonia 
rests mainly on the physical signs. The disease 
with which it is most liable to be confounded is 
chronic fibroid tuberculosis. The physical condi- 
tion of the lungs and the symptoms of the two 
diseases are sometimes deceptively similar. In those 
^uite exceptional cases in which chronic pneumoni£^ 
involves only the upper lobe, the situation of the 
consolidation is very greatly in favour of its tuber- 
cular nature. This probability is infinitely in- 
creased if the other lung be affected.. In unilateral 
basic disease, and in induration of the whole of one 
lung, the other lung being healthy, the tubercular 
nature of the disease is much less probable ; although 
the occasional supervention of a tuberculosis in these 
cases, and also* the possibility of a nrimary basic 
tuberculosis, must be borne in mina. Repeated 
examinations of the sputum for the Bacillus tuber- 
culosis is usually the only means of settling the 
di^nosis. 

fttOGNOSiS. — Chronic pneumonia, when it in- 
volves a considerable area of the lung, usually tends 
ultimately to terminate in death, although under 
favourable circumstances life may be prolonged for 
many years. When the disease* is limited, and 
remains quiescent, the general health and duration 
of life may sometimes m but little affected. The 
most important element in the prognosis is the con- 
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dition of the bronchi. The existence of bronchial 
dilatation, as evidenced by profuse, and often foetid, 
expectoration, is always unfevourable, as it not only 
weakens the patient, but is usually attended by ex- 
tension of the induration, and may ultimately lead, 
in the dilated tubes, to ulceration of the bronchial 
walls and surrounding tissue, and occasionally to 
gangrene. Pyrexia, as another evidence of inflam- 
mation of the bronchi and indurated lung, is like- 
wise unfavourable, as is also haemoptysis. The 
latter indicates deep ulceration, and it may in ex- 
ceptional cases endanger life The general condi- 
tion of the patient must also be taken into account 
in making a prognosis Failure of strength and of 
digestive power, diarrhcea, and dropsy, are all of 
unfavourable augury 

Treatment. — In considenng the treatment of 
chronic pneumonia, it is in the first place im- 
portant to bear in mind that the usual origin of 
the disease is some more acute pulmonary inflam- 
mation Hence the necessity for the most careful 
management and supervision of such inflammations 
in their later stages, with the object of procunng, 
if possible, a complete resolution of the pneumonic 
prc^ucts 

When the fibrosis of the lung is established, it is 
hardly necessary to remark that the new growth is 
incapable of removal, and by treatment we can only 
hope to influence the extension of the disease, and 
control the bronchial catarrh with which it is so 
frequently associated The frequency and gravity 
of bronchial catarrh has been already insisted upon ; 
and Its management, in the majonty of cases, con- 
stitutes by far the most important element in the 
treatment Our object must be to prevent and 
control It ; to promote expectoration, and to pre- 
vent that decomposition of the secretion which is so 
apt to result from its retention. Here the question 
of climate will necessarily present itself, and very 
much may usually be done by residence at some 
sm table station. One not subject to vicissitudes 
of temperature, and at the same time dry and 
moderately bracing, is most hkely to be bene- 
ficial The patient should be warmly clad, and 
everything should be done, by means of diet and 
medicine, to improve the general health Cod- 
liver oil and iron are often useful for this pur- 
pose If an attack of acute bronchial catarrh 
supervenes, it should be treated at once, and the 
importance of quickly controlling it should not be 
forgotten 

In the treatment of the more chronic catarrhal 
process which is so often associated with profuse 
secretion, much may usually be gained by &e use 
of stimulating and antiseptic inhalations, of which 
creosote, eucalyptus, and carbolic aad are, perhaps^ 
the most geneiradly useful. These not only tend to 
diminish the amount of secretion, and to prevent 
sepsis, but induce coughing, and so assist in tts 
evacuation. These substances m^be administered 
internally with the same object. Counter-imtation, 
especially paintmg with iodine, appears sometimes 
to be serviceable. Gastnc disturbance, diarrhoea, 
haemoptysis, &c., must be treated, as they anse, on 
general principles 

In cases of localised basic disease, when other 
treatment fails, the question of paracentesis and 
artificial drainage of a large bronchiectatic cavity 
might be entertained > 

T. Henry Qrebn. 
{Bacteri0l<fgy) John Eyre. 


LUNQS, Inflation of —This term is apfdied 
to two conditions. It sometimes signifies that con- 
dition in which the lungs are acutely and temporarily 
distended more or less with air, as in some cases of 
bronchitis, a condition whidi la usually called 
'acute emphysema.* It does not give nse to any 
definite sjrmptoms; but it can be made out 1^ 
physical examination, the signs being those indica- 
ting distension of the lungs. No treatment, other 
than that of its cause, is needed. 

' Inflation * is also a term applied to intentional 
expansion of the lungs with air, as earned out m 
certain methods of aruficial respiration. 

Frederick T. Roberts. 

LUNQS, Malformations of.— There are no 
malformations of the lungs which can be r^arded 
as of much importance from a clinical point of view. 
As anatomical peculiarities, the shape of these 
organs, or the arrangement of their lobes, may be 
abnormal. 

LUNQS, Malpositions of — These are rare. 
The most important malposition of the lung is that 
known as kemtay in which a portion of the organ 
projects into the neck, or through some part of the 
chest-walls, or through the diaphragm into the 
abdominal cavity If the hernia passes towards the 
surface of the body it may be made out clinically, 
being indicated by a soft and compressible swelhng 
under the skin, localised, resonant on percussion, 
and rendered more prominent by a cough. Pul- 
monary symptoms are usually entirely absent It 
is practically impossible to detect a hernia of the 
lungs through the diaphragm 

Frederick T Roberts. 

LUNQS, Morbid Growths In. — Neoplastic 
growths m the lung are so frequently either secondary 
to similar growths in the mediastmum, or in the case 
of primary growths, mainly diagnosed on account of 
^e invasion of parts outside the lung itself, that it 
is convenient to consider all forms of new-growth 
occurring within the thorax under Mediastinum, 
Diseases of 

LUNGS, CEdema of.— Synon. ; Fr. CEcUme 
du Poumon ; Ger Lungenodem, 

Definition. — Infiltration of the pulmonary 
tissue with serous fluid. 

The serous fluid is effused from the pulmonary 
capillanes into the pulmonary connective tissue, and 
into the alveolar and bronchial spaces 

^Etiology. — The causes of this exudation are 
manifold, but of two sorts *— (tf) Disordered or* 
culationx (i) active congestion, attendant upon 
inflammatory conditions of the lungs and bronchi \ 
(2) hypostatic congestion ; (3) mechamcal conges- 
tion — in heart-disease, emj^ysema, or pressure upon 
the pulmonary vems; (4) want of tone of vessels 
afrer inflammatory conditions, as pneumonia or bron- 
chitis, or pressure upon the vagus nerve or pulmonary 
plexus ; (5) afflux of blood to the lungs in croup, 
and dunng the asthmatic paroxysms determmed by 
the ineffectual efforts at^ inspuration. { 6 ) AforM 
conditions of the blood : in albuminuria, and to a 
less degree m oth» diseases in which the condition 
of the blood is dtered or impaired — for example, 
scurvy, puraura, ansemia, hydrsemia— the lungs 
partaking of the gjmeral disposition to dxop^. 

Anatomical Characters. — In cases of oedema 
pulmonum, the lungs are usually large, filling the 
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thoracic cavity, and sometimes indented by the ribs. 
They are heavy; their {deiiral surfaces are wet ; and 
the pleural cavities contain an excess of serum. 
Both lungs are as a rule affected, their lower and 
most dependent portions chiefly ; and one lung, on 
the side to which the patient has last inclin^, is 
more highly oedematous than the other. The higher 
the degree of oedema the less crepitant the lung, and 
the more distinctly the surflice pits on pressure. A 
portion cut from a simply oedematous lung will, 
however, almost always float in water ; but at the 
base of the lung there is usually some collapse in 
addition to the oedema, and a portion removed 
therefrom sinks. On section the lung exudes 
abundant thin serum, and more or less frothy fluid, 
with which the bronchial tubes are also occupied. 
On first making a section the succulent tissue will 
break down easily under the finger ; but after the 
excess of fluid has been squeezed out, the lung feels 
toughened. The fluid is almost entirely confined 
to the alveolar spaces and parenchyma proper, as 
distinguished from the interlobular septa of the 
lung. CEdema may be found at any portion of the 
lung — at the apex, for instance, determined there 
by the inflammatory process. The transition be- 
tween oedema and inflammatory consolidation is 
very gradual. CEdema is also very apt to pass into, 
or to be complicated with, a certain degree of in- 
flammation. The degree of friability, and of com- 
pressibility, and the application of the water-test, 
are the readiest methods of distinguishing between 
the two. If a portion of oedematous lung be ex- 
amined under the microscope the alveoli are found 
to contain more or less numerous large granular 
cells, but these are never so numerous as to occupy 
entirely the alveoli. 

Symptoms. — The s)nmptoms of oedema of the 
lungs are—in addition to those of the disease which 
has produced it — dyspnoea, which may amount to 
orthopnoea; troublesome < retching’ cough; and 
difficult, yet tolerably abundant, frothy, serous 
expectoration. The percussion-note is deadened 
at Wh bases, although the dulness is usually more 
extensive at one base than the other; the vocal 
fremitus is diminished ; the respiratory murmur is 
enfeebled or lost ; and a fine bubbling crepitation 
is heard. 

Diagnosis. — The diagnosis of pulmonary oedema 
is not usually difficult The absence of pleuritic 
pains and of fever, and the double-sidedness of the 
disease, together with the absence of any true 
bronchial breathing or segophony, will exclude 
pneumonia or pleurisy. The presence of dulness 
will also distii^ish the condition from simple 
capillary bronchitis, with a certain degree of which, 
however, it is often combined. The general con- 
dition of the patient, and the presence or absence 
of those diseases or circumstances which are known 
to produce oedema of the lungs, must be carefully 
taken into consideration. If, for instance, after an 
asthmatic poroxram we hear some fine bubbling 
r&les over the bases of the lungs, and find die 
patient expectorating an unusual quantity of frothy 
serous fluid, we may suspect pulmonary oedema rather 
than bronchitis. 

Prognosis. —The prognosis in oedema of the 
lungs depends mainly upon the general or local 
conditions with which it is assooia^ It is of very 
grave purport in chronio Bright's disease, or in 
heart-disease. It is also a jp;rave< complication in 
cfaropic bronchitis, showing fulure of heart-power. 


It is, however, often a transient and unimportant 
condition when it succeeds to acute chest-affections, 
as pneumonia or bronchitis, or to asthma. Asa 
complication of acute chest-affections, it is rarely 
recognised clinically. 

Treatment. — Kidney- or heart-disease, if pre- 
sent, will mainly determine the exact treatment. 
If there be failure of cardiac power, ether, am- 
monia, and alcoholic stimulants are required ; and 
if the heart’s action continues hurried or irregular, 
digitalis is especially indicated. Hydra^ogue pur- 
gatives should be administered, according to the 
strength of the patient. Diuretics are useful in 
some cases, especially the vegetable diuretics, such 
as digitalis, juniper, and scoparium, as also spirit 
of nitrous ether ; and the same is to be said of 
diaphoretics — for example, acetate of ammonium, 
warmth, hot-air baths. Moderate stimulation and 
support must be kept up. When we suspect a loss 
of tone of vessels, as after bronchitis or pneumonia 
and in aneemic states, perchloride of iron with some 
mineral acid is to be recommended. 

Locally, poultices are to be applied to the chest, 
with sufficient mustard to produce redness. Dry- 
cupping will often give great relief (p. 358). Blisters 
should be avoided. In all cases rest in bed or on 
a couch is necessary. R. Douglas Powell. 

LUNG, Perforation of.— Synon. : The term 
pneumothorax is almost equivalent. 

Definition. — The formation of an opening 
through the pulmonary pleura, communicating with 
the interior of the lung. 

^Etiology. — Perforation of the lung may arise in 
many ways. Its causes may be classified under the 
four following headings ; 

1. Penetrating Wounds ; for example, gun-shot 
wound, punctur^ wound, or laceration by a broken 
rib. 

2. Rupture of the Lung ; as sometimes occurs 
during violent expiratory efforts, e.g. in whooping- 
cough, parturition, &c. 

3. Diseases affecting the Pleura or neighbouring 
structures’, such as empyema, hepatic abscess or 
hydatid, or suppuration of the bronchial glands. 

4. Diseases affecting the Lung itself’, for instance, 
tuberculosis, emphysema, gangrene, hydatids, or 
cancer. 

Of all the causes of perforation of the lun^, 
tuberculosis is infinitely the most common. It is 
the rule in phthisis for pleuritic adhesions to form 
pari passu with the pulmonary lesion, and these 
adhesions are usually very firm and difficult to break 
down. In neither respect, however, does this rule 
always hold good. In some rare cases in the earliest 
stage of the disease a small tubercular nodule 
situated immediately under the pleura softens, and 
the pleura gives way. Again, at any stage of the 
disease an outlying tubercular mass, situated below 
the point to which the pleural adhesions have ex- 
tended, may soften and rupture into the pleural 
cavity. 

In the more acute cases of phthisis there is often 
a singular indisposition to the formation of pleural 
adhesions. The pulmonary pleura becomes covered 
with a thin, smooth, translucent layer of lymph, 
shining through which can be seen fit several points 
opaque yellow spots. These spots are found to cor- 
respond with underlying caseous masses, by which 
the pleura .has been undermined and deprived of its 
vascular supply. Pneumothorax has its most frequent 
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origin in rupture of the pleura at one of these yellow 
points. 

Finally, sinuses are sometimes found leading from 
old cavities within the lung to the pleural surface. 
Occasionally these sinuses, the pleura being adhe- 
rent, penetrate through the thoracic wall and point 
externally In other cases they may open into the 
opposite pleural cavity. 

Anatomical Characters — In all cases of 
pneumothorax, the affected lung is collapsed. In 
cases of old standing the collate may be so com- 
plete, and the lungs so covered by the products of 
exudation, that the organ can be found only with 
difficulty The opening may have closed, and is 
often difficult to discern It may consist of a small 
slit, communicating with a cavity by a slanting 
sinus, so as to form a complete valve j or it may be 
of considerable size, and communicate widely with 
a cavity or bronchus All degrees of patency be- 
tween these two extremes occur The position of 
the opening is very vanable , it is most commonly 
situated somewhere on the lateral or convex side of 
the lung The rupture is almost always into the 
pleural cavity on the same side It may, however, 
take place into the opposite pleural cavity, through 
the mediastinal fold of pleura The pleura is in- 
flamed, and covered with lymph ; and its cavity 
contains air and a greater or less quantity of purulent 
fluid The heart is displaced, unless in some rare 
cases It be held by a strong adhesion. Some years 
ago the wnter tested the d^ree of air-pressure pre- 
sent in ten cases of pneumothorax by means of a 
water-pressure gauge In two cases it was ml ; in 
one case it was equal to i 25 inch ; in two cases 
2 inches, in one case 3 75 inches; in two cases 
4 inches , in one case 5 3 inches , and in a double 
case It equalled 3 5 inches m one pleura, and 2 7 in 
the other The gas effused approximates in com- 
position to that of expired air, containing from 8 to 
16 per cent of carbonic acid Sometimes sulphu- 
retted hydrogen also is found in foetid cases 

Symptoms and Signs — The symptoms and 
signs of perforation of the pleura are those of 
pneumothorax, followed by hydro- or pyo-pneumo- 
thorax At the moment of attack sudden acute 
pain is felt in the chest, at the seat of rupture, and 
IS immediately followed by great dyspnoea and 
shock In a well-marked case the expression of 
face is peculiarly agonised and terror-stricken ; the 
extremities are cold , damp sweats break out ; the 
'' pulse is quick and small ; and the respirations are 
exceedingly rapid. The position of the patient is 
that of orthopnoea, with an inclination forwards, 
and to the sound side ; it is, however, frequently 
changed in the endeavour to gain breath. The 
voice IS feeble and whispering The urgency of the 
shock and dyspnoea depends upon the amount of 
useful lung suddenly disabled. If the patient sur- 
vive the attack, after two or three days fever of a 
hectic character, with sweats, supervenes. Irt some 
cases, however, the symptoms of pneumothorax 
come on very insidiously. 

Physical Signs — The physical signs are very 
charactenstic. There is enlargement of the side 
affected, and effacement or bulging of the inter- 
costal spaces. The heart is displaced towards the 
sound side. The percussion-note is hyper- resonant 
or tympanitic over the side affected, except where (at 
the apex) the lung may perhaps be still adherent ; 
and on auscultation either no respiration at all is 
audible, or amphoric breathing of a peculiar charac- 


ter may be heard at one or more points, sometimes 
accompanied with the charactenstic metallic tinkle. 
A peculiar metallic echo is heard if the patient 
coughs If, while the ear is applied, a com placed 
on the diseased side is struck with another com, a 
charactenstic bell-note is heard. The vocal fremitus 
18 diminished or lost. At a later stage, when more 
or less effusion has taken place, the signs of air and 
fluid in the pleural cavity present themselves — 
namely, dulness below and h)r^r-resonance above — 
in varying proportions, and shifting m relative posi- 
tion \^ith the ^sture of the patient. If the amount 
of fluid be m(^erate, a splash or succussion-sound 
may be elicited This sound may be audible to the 
ear applied to the chest, or to bystanders. If the 
fluid effusion be considerable, intercostal fluctuation 
may be felt ; and this fluctuation gives to the finger, 
on percussion at the level of junction of air and 
fluid, a peculiar sensation of thrill The position 
usually assumed by the patient now is with the head 
raised, and leaning towards the diseased side 
Diagnosis — The diagnosis of perforation of the 
lung is to be made from other diseases ; and also 
with respect to the probable nature of the opening, 
and the degree of pressure present If the three 
essential signs of pneumothorax be remembered — 
namely, displacement of heart, tympanitic percus- 
sion note, and either absence of respiration or am- 
phoric breathing— there can scarcely be any difficulty 
in making the diagnosis It cannot be confoundea 
with a bilateral disease like emphysema The 
shifting resonance and dulness, the succussion- 
splash, with perhaps metallic tinkle and am phone 
breath-sound, are signs abundantly sufficient to dis- 
tinguish hydro-pneumothorax from ordinary em- 
Pj'Cma It IS sometimes very difficult to distinguish 
between a localised pneumothorax and a large thin- 
walled cavity m the lung, the signs being almost 
identical Respecting the nature of the opening, 
whether valvular or free, careful auscultation will 
usually gain the desired information If amphonc 
breathing be well-marked, it may be assumed that 
the opening is a free and tolerably direct one , if, on 
the other hand, no respiratory sound be audible, 
the communication with the pleura is indirect and 
more or less completely valvular In the latter 
case the pressure-symptoms become more urgent 
Prognosis — Of course the prognosis in every 
case of tubercular pneumothorax is necessarily very 
grave, but by no means equally grave in all cases. 
The following considerations will guide to a correct 
prc^nosis {a) Nature of opening If the commu- 
nication with the pleura be valvular, signifled by 
the entire absence of breath-sound, and the increas- 
ing urgency of dyspneea, the patient will die in a 
few hours unless relieved by paracentesis {b) State 
«f the opposite Itin^ If the effusion of air have 
occurred on the side least affected by previous 
disease, the case is correspondingly hoj^less If, 
on the other hand, we know that the lung now col- 
lapsed was previously much diseased, and if thq 
other lung be but little affected, the duration of 
life may not be greatly shortened by the accident. 
Life IS then gradually extinguished by hectic fever, 
and progressive disease m the opposite lung It is 
by no means impossible, and probably liappens 
more frequently than is supposed, that the 0|:«ning 
in the pleuta may close, the air become absorbed, 
and the case converted inte one of simple empyema. 
In pneumothorax arising from accidental wound or 
injury to the lung, the prognosis depends upon the 
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visceral injury. The air in the pleura is absorbed 
with considerable readiness. 

Treatment. — In all cases in which death is 
threatened by asphyxia, in consequence of air 
accumulating in the pleura, paracentesis with a fine 
trocar must be performed. This will in such cases 
give great relief, and may be reputed if necessary. 
There is a tendency for an opening, at first com- 
pletely valvular, to become at a later period more 
patent, or possibly to close, so that it is better to 
operate when necessary with a fine trocar than to 
make a permanent opening. Rest to the affected 
side should be secured, as far as possible, by the 
application of a broad piece of strapping extending 
round the side to beyond the middle line in front 
and behind. The shock and dyspnoea are best 
treated by opium in repeated small doses. Stimu- 
lants may also be necessary, but opium is far more 
useful. R. Douglas Powell. 

LUNG, Rupture of. — Rupture of the lung is an 
extremely rare occurrence. Cases of so-called rup- 
ture of the lung from external violence are, for the 
most part, really produced by perforation or lacera- 
tion of the pleura by a fractured rib. It is said that 
rupture of the lung may occur in whooping-cough. 
See Lung, Perforation of. 

LUNGS, Syphiiitio Disease of. — Even in ad- 
vanced cases of acquired syphilis pulmonary lesions 
are rare. The lungs are more often involved in 
congenital syphilis. 

Anatomical Characters. — Gummata con- 
stitute the most certain and unquestionable lesions 
of a syphilitic nature in the lungs, but they are rare. 
When present, they vary in number from one to 
many. In the latter case they are disseminated, 
but are stated to have a predilection for the deeper 
parts of the organs. In size these growths usually 
vary from that of a pea to a walnut, but may reach 
the dimensions of a large egg. They are generally 
well-defined, rounded in shape, and often surrounded 
with a fibrous capsule. In their early condition 
gummata in the lungs appear on section greyish or 
brownish-red, homogeneous, firm, and dryish in 
consistence. Subsequently they tend to degenerate, 
becoming more or less caseous, yellow, and less 
consistent ; and they may even break down in the 
centre, so as to form cavities ; while irregular strands 
of fibrous tissue may radiate into the surrounding 
tissue. The structure of these gummata corre- 
sponds to that of similar formations elsewhere. See 
Syphilis. 

. There is some reason to believe that a variety of 
chronic interstitial p^umonia is in exceptional in- 
stances due to syphilis. The result is a fibroid in- 
filtration of the pulmonary tissue, which in its 
general and microscopic characters cannot be dis- 
tinguished from a similar condition due to inter- 
stitial pnet^onia from other causes, but the new 
tissue IS said to be more vascular in its early stages. 
The affected parts are much indurated ; and any 
bronchi which are implicated tend to become more 
or less dilated. The morbid condition may be dis- 
tributed in various parts of the lungs, but appears 
to have a preference for their bases and the vicinity 
of their roots. It frequently originals at the sur- 
face, and penetrates thence into thedpterior of the 
lungs in the form of fibrous bands, the pleura being 
generaUy thickened and adherent, ana superficial 
pttckeiings and depressions being visible, in other 


instances the fibrous tissue spreads from the root of 
the lung. Syphilitic fibroid infiltration has no ten* 
dency to caseation ; but it may become the seat of 
ulceration or gangrene. 

In connection with congenital syphilis, a peculiar 
condition has been described as affecting the lungs 
in new-born or very young infants {syphilitic pneu^ 
moniUy white pneumonia). It assumes a more or 
less diffuse or infiltrated arrangement, is of variable 
extent, and may involve one or both organs. One 
lung may be affected throughout, while the other is 
quite free from disease. The more obvious cha- 
racters are as follows*: The pleura is usually un- 
affected. The lung is enlarged, and may be in a 
state of full expansion, so that its surface is marked 
by the ribs ; it feels remarkably heavy ; and at the 
seat of the disease is dense, firm, hard, and usually 
resistant, not breaking down under pressure. On 
section it presents a white or yellowish-white colour, 
being more or less bloodless ; is uniform and smooth ; 
and little or no fluid can be expressed or scraped 
from the cut surface. Careful examination reveals 
minute bands of fibrous tissue running in all direc- 
tions. Microscopically the change seems to con- 
sist mainly in thickening of the alveolar walls and 
minute bronchi, with proliferation and desquama- 
tion. The vessels also become thickened and ulti- 
mately obliterated. 

A syphilitic bronchitis and broncho-pneumonia is 
also described. 

Symptoms.— In the majority of cases syphilitic 
lesions in the lungs have only been discovered after 
death, no symptoms having occurred during life to 
draw attention to these organs ; or they have been 
obscured by symptoms affecting other parts. Phy- 
sical examination might possibly reveal the presence 
of gummata, as evidenced by localised dulness, 
bronchial breathing, increased vocal fremitus and 
resonance, and other signs of consolidation. The 
most significant signs, however, are those indi- 
cating marked induration of the lUng from fibroid 
infiltration, especially if unilateral, and confined to 
the base or middle portion of the organ. In course 
of time signs of cavities might become evident, due 
to breaking down of gummata or to dilated bronchi. 
The general symptoms are those of constitutional 
syphflis, combined with those of phthisis. There is 
but little or no pyrexia jaccompanying the pulmonary 
lesions ; and the progress of the case is essentially 
chronic. The effects of treatment may be of pecu- 
liar significance in the diagnosis of sypnilitic disease 
of the lungs. The absence of tubercle-bacilli is 
considered an important element in distin^ishing 
syphilitic disease from tubercular phthisis ; tne latter 
may, however, be grafted on syphilitic lesions. 

Treatment. — Should syphilitic disease of the 
lungs be recognised or suspected, the appropriate 
treatment in most cases is to administer iodide of 
potassium freely and continuously. In some in- 
stances a mercurial course of treatment answers 
best j or ptercbloride of mercury might be combined 
with the iodide. It may be necessary to employ 
internal remedies or local applications for the relief 
of pulmonary symptoms. Cod-liver oil and tonics 
may be given with advantage for the amelioration 
of the general condition, in cases where such medi- 
cines are needed. The usual measures for the treat- 
ment of phthisical cases, as regards diet, hvgiene, 
climate, open-air, &c., must of course be amy re- 
cognised, and adopted in suitable cases. 

Frederick T. Roberts. 
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LUNQ8, Tuberculosis of.~This may occur 
as part of a general infection {see Tuberculosis), 
or as a local affection of the lungs. Su Phthisis. 

LUPUS ERYTHEMATOSUS. — Synon. : 
Erythime centnfuge (Biett) ; E» atrophicans (Mal- 
colm Morris) , Ulerythema centrtfugum (o 0 A^, 
cicatnx), Unna j Granuloma erythematosum (Jadas- 
sohn) 

Description.— Lupus Erythematosus is a cuta- 
neous inflammatory eruption of a special type, 
characterised by the evolution of more or less 
rounded, often rather tender, erythema-like macules 
or discs, or somewhat raised and infiltrated con- 
gestive patches, which tend to spread excentrically 
to a limited extent, and to leave a notable atrophy 
in their wake The colour will vary from that of 
active congestion to cpnosis, according to the ac- 
tivity of the process, the site of the lesions, and the 
state of the circulation If the congestion be re- 
moved by pressure a degree of cellular accumulation 
IS often disclosed, sometimes of a citron tint and 
varying in different cases with the duration of the 
lesion and the depth to which the skin is in- 
volved 

The eruption evolves by a crop or crops of lesions, 
or by single lesions at intervals, and the tendency to 
evolve may cease at any time or be renewed Ex- 
ceptionally superficial and transient, especially in 
the acute cases, the lesions, as a general rule, tend 
to become permanent and fixed, or remain quiescent 
with periods of threatened activity under the in- 
fluence of various excitants The sites of predilec- 
tion are characteristic, viz the nose, the cheeks, and 
other parts of the face, the ears, the scalp, the backs 
of the hands, less commonly the forearms and feet, 
and rarely the palms Any of these sites may be 
affected exclusively or m combination By exten- 
sion and coalescence a large part of the so-called 
‘ flush-area ’ of the face may be covered in a ‘ bats- 
wing ’ distribution, which is sometimes seen in 
lupus vulgaris Bilateral distribution and symmetry 
are the rule A rare but interesting phenomenon 
bearing on the pathogeny is the occurrence of an 
acute exanthematic outburst on the sites of predilec- 
tion or involving' even the trunk, associated some- 
times with high fever and toxsemic symptoms, and 
even ending in death from pleuro-pneumonia or 
tuberculosis 

Various modifications are brought about by the 
4 egree of congestion, of cellular accumulation, of 
scaliness, of atrophy, 5 (c There is not the tendency 
to ulceration or warty overgrowth, however, seen in 
lupus vulgaris. A telangiectatic variety may be met 
with, due to extreme vascularity and dilatation of 
the vessels, and another interesting and stnking 
phase, usually seen on the face, is due to the special 
implication of the sebaceous apparatus, causing an 
orange-rind appearance, or the formation of a crust, 
with prolongations mto the dilated ducts (Z sebor^ 
rkagtcuSi sebaceusy acnhque ; Herpis critaciy De- 
vergie). 

iETiOLOGY —Lupus erythematosus is not heredi- 
tary, not contagious, and not auto-moculable. Very 
rarely commencing m childhood, or even ado- 
lescence, It IS not infrequent in the adult— about 
thirty years on an average— and fenbales arc especi- 
ally prone to it. It tends to die out in old people. 
The exciting cause is a passing one, as a nUe, out 
may be continued or recurrent. It is probably not 
directly due to external excitants, such ai^ sunlight, 
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heat, and cold, or to reflex causes, but a specific 
eruption of internal origin. Possibly, however, the 
localisation is determined by vaso-motor influence. 

It IS admitted that the eruption is prone to occur m 
persons with a poor circulation, without much 
stamina, and perhaps enfeebled by disordered men- 
strual functions or otherwise, and in the subjects of 
tuberculosis, especially of the neck-glands It is 
said to be more common in the colder northern 
climates The name is derived from a certam 
clinical similanty of some cases to lupus vulgans, 
especially on the face Most authorities, however, 
consider lupus erythematosus and lupus vulgaris dis- 
tinct affections, and they point out the stnking 
morphological distinctions of typical cases, the ex- 
tension by continuity, the absence of auto-infection, 
the usual multiplicity of patches, the special regional 
distribution with frequency of scalp-implication, the 
symmetry, the age-mcidence, the different histo- 
logy, the infrequent reaction to tuberculm, the 
absence of tubercle-bacilh, the fruitless inocula- 
tions, &c Some authorities, however, still affirm 
the intimate association with tuberculosis, either 
regarding lupus erythematosus as a special attenu- 
ated form of tuberculosis, or as connected with it m 
some way as yet unexplained. The marked fre- 
quency of a family history of tuberculosis, of sym- 
ptoms of past or present tuberculosis, such as 
enlarged glands or ‘ tuberculides,* and of ultimate 
death from tuberculosis are insisted on ; although 
in some cases the autopsy fails to disclose any trace 
of such lesions If the intimate connection with 
tuberculosis be admitted the toxinic theory perhaps 
affords the most probable explanation, or the dis- 
semination of organisms of little virulence 

Histology — There is a chronic inflammatory 
infiltration commencing about the blood-vessels, 
with dilatation of the lymph-channels, often 
thrombosis, and a secondary atrophy of the col- 
lagenous tissue and breaking down of some cells. 
The epithelium is, on the other hand, dry and 
hyperkeratotic The inflammation does not neces- 
sarily pick out specially the plexuses of the pilo- 
sebaceous apparatus, though it may do so. 

Diagnosis — Obviously L. erythematosus may 
simulate various congestive and inflammatory 
patches, especially about the face, but the eruption 
usually IS more persistent, and is accompanied by 
atrophy of the skin In the absence of the latter 
the observer can only be suspicious of persistent 
patches about the face. From chilblains it is dis- 
tinguished by persistence through summer and 
winter, the covenng white dry cuticle, and ten- 
dency to atrophy as distmguished from scamng. • 
The diagnosis of an unusually infiltrated L 
erythematosus from an erythematoid L vulgans is 
sometimes a very delicate matter, especially if the 
related lymphatic glands are mvolved. Acute out- 
bursts when confluent may simulate erysipelas on 
the head and face, and, when disseminated over the 
face and upper extremities, and perhaps trunk, 
erythema multiforme for a tune. On the scalp 
deep-seated redness gives place to markedly bald 
atrophic areas, with, for a time, a red punctuation 
of the follicles. 

Prognosis,— In view of the class of patient apt 
to be affected with this eruption, and of its possible 
association with tuberculosis, the outcome is not 
entirely free from anxiety For the the erup- 
tion 18 one of the most intractable with which -we 
have to deal, though it may disappear spontaneously 
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or remain quiescent, or on occasion be removed by 
treatment 

Treatment. — ^T here it no specific internal or 
external treatment, and the refractory nature of the 
eruption is evidenced by the lon^ list of remedies 
and methods put forwa^. A mce handling and 
exp^ence are necessary. 

The inUmtU rmedus in vogue may be clarified 
as (1) those directed to the sustenance and building 
up of the health generally ; (2) resolvent, as prepara- 
tions of mercury and iodine ; (3) vaso-motor, as 
quinine in large doses, salicin, ssdicylate of sodium, 
i^thyol, ergot, alkali^ and ammonium carbonate ; 
<4) empirical, as arsenic and phosphorus. 

Local treatment b of prime im^xirtance, and must 
vary according to the conditions present. All 
exposure to external irritation must be avoided. 
It b a rule not to irritate active patches, but to 
apply soothing and drying remedies; under such 
treatment the eruption sometimes disapp^rs or 
remains quiescent and comparatively inconspicuous, 
and with this condition of affairs some patients are 
content. Among such remedies may be men- 
tioned zinc oxide, calamine, bismuth oxychloride, 
terra silicea, starch, aceute of lead, &c., used in 
powder-form, such as Unnab pulvb cuticolor (zinci 
oxidi, boli rubrse, boli albee, aa 2*0 ; magnes. carb. 
3*0 j amyli oryzse, lo-o) ; calamine lotion, lead 
mtion, black wash, DUhring’s zinc-sulphide lotion 
(zinc sulphate, potassium sulphide, aa gr. xxx ; 
alcohol, 5 iij ; rose-water, 5 iijss), and Boeck’s 
liniment. When the eruption is quiescent or fixed 
we may proceed to try more powerful astringents 
or resolvents of different stren^hs, in the form of 
figment, plaster, or paste. As examples may be 
mentioned oleate of mercury (3-5 per cent.), daily 
frictions with flannel dipp^ in Hebrab spiritus 
saponatus kalinus (2 parts soft soap in I of methy- 
lated S(»rit), to which tar may be added ; em- 
i^trum hydrargyri, the French sparadrap rouge ; 
Unnab zioc-sulphur-paste, vrith the addition of 
ichtbyol or cinnabar. The compressing effect of 
collodion b often useful, and to it many drugs may 
be added, as 10 per cent, ichthyol or 10-20 per 
cent, soft soap. Oxidised pyrcgallol and chrysa- 
robin are also recommended by Unna. A strong 
treatment at night b often usefully balanced by a 
soothing day-treatment. 

Should these means prove unsuccessful and the 
patient demand further treatment, we are left with 
a choice of destructive remedies, viz. caustics, such 
as pure carbolic acid, ethylate of sodium, strong 
preparations of resorcin and pyrogallol, Schutzb 
arsenical treatment, acid nitrate of mercury, delicate 
puncturing or stroking with a fine cautery, multiple 
scarification. It must be remembered, however, 
that these measures produce scarrii^ in addition to 
the atrophy left by the disease, and such scarring 
may be more disfiguring than the eruption partially 
concealed by appropriate cosmetics. 

T. CoLCOTT Fox. 

LUPUS VULGARI8.~5^^ Skin, Tubercu- 
loris ot 

LYMPH {fymphoj water, lymph).— -Physiolo- 
gically, lym^ signifiM the fiuid whub circulates in 
the Ij^ph^ sratem. PaUKflogicaUy, the term b 
idll oc c a itton a ny and incorrect^ a|^ied to the 
coagutabU exudatioD which escape from the 
▼eisels in mfiammatkm. The name * vaccine 
^rmpb,*cc * lymph,’ b also given to the fluid con- 


tained in the vaccine-vesicle. See Inflammation i 
and Vaccinia. 

LYMPH-SCROTUM.— Filariasis. 

LYMPHADENITIS {lymp&a, lymph ; and 
ademtls, inflammation of a gland). — Innammation 
of lymphatic glands. See Lymphatic Glands, 
Diseases of, 

LYMPHADENOMA.— Synon. ; Hodgkin’s Dis- 
ease ; Anjemb Lymphatica (Wilks) ; Fr. Adlnie 
(Trousseau) ; Lymphadinie (Ranvill) ; Ger. Pseudo- 
Uukamie (Wanderlich). 

Definition. — A disease characterised by more 
or less widely spread enlargement of the lymphatic 

§ lands, frequently accompanied by enlargement of 
le spleen, and progressive anaemia. 
riiTiOLOGY.—Very little is known of its causa- 
tion. It occurs at all ages, but is more frequent in 
early and late adult life, being relatively uncommon 
between the ages of forty and fifty. Though in- 
temperance, mental depression, insufficient food, 
over-exertion, exposure to cold, parturition, or 
febrile diseases, have occasionally been noted as 
antecedents, no one of these has occurred sufficiently 
often to be regarded as an adequate factor in its causa- 
tion. The exciting cause which has been noted 
most frequently is some local irritation, as of a de- 
cayed tooth, discharge from the ear, sore throat, 
infiammation of the lachrymal sac or eczema. In 
these cases the glands nearest the source of irrita- 
tion first enlarged, and then more distant ones were 
affected. 

Anatomical Characters.— The several groups 
of glands are affected m the following order of fre- 
uency, beginning with those most commonly 
beasra : cervical, axillary, inguinal, retro-peri- 
toncal, bronchial, mediastinal, mesenteric. Sub- 
sidiary adjacent glands are often enlarged together 
with the chief groups ; and nodular growths, 
similar to enlargea glands, arise in the course of the 
lymphatics in places in which the existence of glands 
b not usually recognised, so that continuous chains 
of nodules connect the various groups. The sue 
attained by the glands in lymphadenoma varies from 
that of a bean to that of a hen’s egg. At first the 
individual glands are separate and movable one on 
another. Ultimately they often unite to form a 
conglomerate mass, in consequence, in most cases, 
of the perforation of the capsules of the glands by 
growth, which may also invade adjacent parts. The 
cervical glands are usually enlarged in both the 
anterior and posterior triangles ; and the sub- 
maxillary glands may encircle the neck beneath the 
lower jaw. They may press on the trachea or 
larynx, dbplace the latter, compress the internal 
jugular vein, and cause p^lyiis of the recurrent 
laryngeal nerve. The occipital glands are usually 
also enlarged. The axillary glands often form a mass 
of very large sue, and prolongations mav extend 
beneath the pectoral muscle. The glands in the 
anterior mediastinum fr^uently sutler, and the 
growth may extend .to adjacent structures, such as 
the pericardium, which may be perforated. The 
thymua may be Involved, secondarily or primarily, 
or may eicRpe. The bronchial gknos are diseased 
more frequently tluui the cardiac glands, and the 
trachea and tuxmebi may be pressed upon, or the 
lung invaded. The retro-p^toneal glan^ often 
form » iMii of life, which may surround and 
compress the solar pUxus, causing symptoms simihur 
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to those of Addison's disease. Enlargement of the 
mesenteric glands is neither common nor consider- 
able. The inguinal group is freauently diseased, 
and the femoral vessds and crural nerves may be 
thereby compressed. 

The consistence of the enlarged glands may be 
cither soft or very hard. Usually the longer the 
enlargement has existed, the firmer are the glands. 
Their section is more uniform than in health. The 
colour IS yellowish or whitish-^ey. In the firmer 
glands dense tracts of fibrous tissue are seen to pass 
in different directions. Rarely the folhcles have a 
different appearance, being opaque and yellowish 
from fatty degeneration, while the septa are white 
and conspicuous, from fibroid thickening. Casea- 
tion IS, however, rare, and when it occurs is com- 
monly confined to one or two glands The softer 
glands yield a juice on scraping ; the firmer glands 
yield no juice In the former, the only histolcgical 
change is an enormous increase in the cellular ele- 
ments — the lymph-corpuscles of the reticulum ; but 
the relations of the septa and follicles often remain 
normal Sometimes the cell-growth invades the 
septa, which become split up and disappear ; and it 
may even, in a similar manner, perforate the cap- 
sule The firmer glands present much fibrous 
tissue, which may be confined to the septa, or in- 
vade also the delicate network in the substance of 
the gland ; and then the cells gradually disappear, 
and the whole substance of the gland may be 
transformed into a fibrous mass The tracts of 
fibrous tissue may have under the microscope a 
peculiar vitreous aspect, especially around the 
arteriej 

The spleen is diseased in at least four-fifths of the 
cases, usually in consequence of disseminated 
growths, often irregular in shape, arising from the 
Malpighian corpuscles, yellowish or greyish-white, 
rarely caseating, and usually corresponding m con- 
sistence with the glands in the same case and re- 
sembling them in structure. The splenic pulp may 
be normal in quantity, or may be compressed and 
atrophied In some cases it is increased in quantity, 
and this increase may even be the sole change. The 
size attained, in the cases of nodular growths, is not 
great, the w'eight being from ten to thirty ounces. 
When the splenic pulp is increased, the size attained 
IS rather greater In the latter case the enlargement 
s uniform, while it may be irregular when there are 
growths The medulla of bones has been found, in 
rare cases, to present a change similar to that met 
ivith in splenic leucocvth%mia and pernicious 
inaemia. Collections of adenoid tissue elsewhere 
>ften undergo changes similar to that of the 
lymphatic glands. The tonsils, the mucous mem- 
brane of the pharynx, the oesophagus, the stomach, 
and the large and small intestines, may all be the 
seat of growths, originating in the follicular glands, 
and sometimes ulcerating The Uver is often the 
seat of scattered lymphoid growths, usually minute, 
varying in sue from a pin's head to a small pea. 
They occupy the interlobular spaces, Rarelv larger 
nodular growths are found. In other cases the Uver 
is simply congested. Similar minute growths are 
often found in the Iddncys, chiefiy in the cortex s 
and these organs may also be tht seat of parendiy- 
matous degeneratioD. The peritoneum may be in* 
flamed over enlarged glands, or may be tM seat of 
growths. Growths have also been fbtttid In the 
testideii and frequently in the longi|, where th^ 
may Weak down iM formeaviUes, 


Symptoms. ^The most important el 

lymphadenoma are due to the enlarged gumdi and 
to the altered blood-state. The earliest i^mptoms 
are commonly due to enlargement of extemm gMiids» 
especially the cervicaL When the mtemal glands 
are primarily affected, pom and pressure-signs may 
prei^e other symptoms. Occasionally the signs m 
anaemia precede those of the local change ; aro, in 
rare instances, irregular febrile distunxince may 
occur before the glandular enlargement. The 
affected glands are smooth, and fwesent, at first, a 
peculiar mobility, which may disappear when they 
become adherent, and constitute an irregular 
lobular tumour of some sue They are usually pain- 
less, except during periods of rapid growth. A 
diminution in sue has been observ^ before death. 
The enlargement of the cervical glands may cause 
the neck to equal, or even exceed, the head in cir- 
cumference. The pressure on the veins may cause 
symptoms of passive cerebral congestion. The 
larynx may be displaced ; and the movements of 
the lower jaw may be interfered with. Pressure on 
the trachea, by the glands in the neck and m the 
posterior mediastinum, may cause dyspnoea and even 
death by suffocation ; that on the i^ialynx and 
cesopbagus may obstruct deglutition, and cause 
deatn by starvation. The enlargement of the 
axillary and inguinal glands may interfere with the 
movement of the limbs, and imp^e the circulation. 
Various and serious pressure-effects result from the 
enlargement of the thoracic and abdominal glands, 
obstruction m veins, pressure on nerves, &c. Th< 
enlargement of the spleen can usually be readily felt 
Earlier or later anaemia becomes pronounced. The 
red corpuscles may be reduced to 6o, 50, or 40 pei 
cent ; the haemoglobin is diminished to a still 
greater extent (chlorotic type) ; and in severe cases 
poikilocyies and nucleated cells (normoblasts] 
are seen The leucocytes are generally not in- 
creased, but a moderate leucocytosis occasumall} 
occurs, the white cells being mostly of the poly- 
morphonuclear kmd {see p. 156). The livei maj 
be enlarged from the disseminated growths, anc 
from congestion Jaundice only occurs from th< 
pressure of enlarged portal glands upon the bile 
ducts. Ascites may be due to similar pressure, cm 
to the blood-state, being then part of geneiM dropsy 
The function of the kidne>‘s is rarely affected. 
Stomatitis, sometimes ulcerating, results from tin 
lymphoid growth in the mucous membrane ; and f 
similar change in the stomach causes mterferena 
with digestion and vomiting — symptoms which an 
increased by the anaemia. Slight dyspnoea result 
from the blood-state, while mtense difficulty q 
breathing, and even actual suffocation, may occu 
from the pressure of enlarged glands on the tiachei 
or bronchL The functions of, the nervous systtn 
are variously deranged by the ill-nourisbe4 Wood 
Towards the end there may be convulsioiis, de 
lirium, and coma. Pyrexia is a frequent, but no 
invariable, symptom. It is almost luwaya 
in early life, much less common at advaooed tgil 
The temperature may be considersbly raised, ^ 
when the slandular enUxgement Is sugfat | the ek 
vation x-aries from two to six deipees, ana h 
continuous, or with daily temimiioos, or peifoob < 
considerable elevation may alternate widifediDdb i 
which it is only slightly raised* 4 r 
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such as thrombosis in vessels* pleural and pericardial 
efoions, and bronzing of the skin from disease of 
the s^ jdexus. Intercurrent affections occasionally 
met wim are Bright’s disease, pneumonia, fatty 
degeneration of the heart and liver, erysipelas, 
pemphigus and boils. 

Course and Duration. — Lymphadenoma may 
remain local for a long time, even years, affecting 
one group of glands only, and subseauently slowly 
becoming ^neral. When the general enlargement 
of glands IS established, the disease rarely lasts 
more than two years. It usually terminates fatally 
by asdienia; but not rarely % some secondary 
effect of the morbid process, as asphyxia, starvation, 
or diarrhoea; or by a complicadon, especially by 
pneumonia. 

Pathology. — The changes in the glands in 
lymphadenoma resemble, in the early stage, those 
which result from simple irritation. The nature of 
the disease is still very uncertain. It has often 
been compared with malignant disease, but in our 
ignorance of the nature of the latter the full value 
m the comparison is not obtained. The probability 
of its being in some way infective is very great. 
This view is supported by the frequency with which 
the first appeanmce of glandular enlargement follows 
a local imtadon in its immediate neighbourhood, 
and by the manner in which the lesion remains for 
long periods confined to one group of glands, and 
aftervmrds rapidly becomes generalised not only in 
glands but in all lymphoid structures. Microscopical 
and bacteriological researches have not, however, 
as yet yielded any final results. The resemblance 
between some cases of lymphadc leucocythsemia 
and cases of Hodgkin’s ^sease is very close in 
every point except the con^idon of the blood, 
and some authorides, regarding leucocytluemia as 
only an accident in the history of lymphadenoma, 
would include l3mphadc leucocythsemia under 
Hoc^lrin’s disease. But it is more common to 
accept, as the feature which distinguishes Hodckin’s 
dise^ from leucocythsemia, the absence of any 
Icuoocytosis, other than the moderate increase of 
polymorpbrmuclear cells, which occurs in infiamma* 
and other febrile conditions. Sea p, 1 56. 

Diagnosis. — ^The early stage of lymphadenoma 
is generally the most difficult to rec(^ise with 
certainty: that is, when one group of glands is 
alone affected, remains stadonary for weeks or 
months, and is unaccompanied by a sufficiendy 
pronounced anaemia. Tubercular enlargement is 
generally confined to a single group of glands; 
It occurs in young people, and the glands caseate 
and suppurate ; whereas the glands of lymphadenoma 
rarely caseate, and then probably form a secondary 
tubercular infecdon. Cancer may resemble lymph- 
adenoma ; the glands harden earlier ; and secondary 
deposits are not so likely to take place in other 
glands as in internal organs. Syphilis sometimes 
causes a |;eneral enlargement ot the external 
glands, which, comlnned with some anaemia, may 
suggest Hodgkin’s disease. The glands are generally 
smaller and the condidon more quickly geoeialised 
in the former disease. 

Prognosis. — ^Wben lymphadenoma is widely 
spread, or the local mwthi are considefabte in 
sue, a fiual terminao^ is almost certain. The 
Younger tlH patient and the better the preceding 
health, the longer is the duiadon of the disease. 
Hie consistence of the glands hat little prognofde 
vahte The softer they arc, the mott rapid is the 
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coipe of the disease ; but, on the other hand, if it 
is influenced by remedial agents, the soft glands 
can be restored to a better funcdonal condition than 
the hard. The prognosis is worse the more pro- 
found the anaemia. Elevadon of temperature as a 
rule indicates a rapid course, but to tms there are 
some striking excepdons. 

Treatment. — The possibly infecting influence 
of the primal^ glandular enlargements has led to 
their extirpation. Where other glands have been 
involved, or the spleen has been enlarged, the 
operation has done no good ; and, in such cases, 
surgical interference is only justified by impending 
death from local pressure. But where the affection 
has been confined to one group of glands, the 
progress of the disease has been retarded by their 
removal, and in some cases the malady has even 
been cured. An operation should not be per- 
formed if the proportion of red corpuscles is less 
than 60 per cent, of the normal. Other methods 
of local treatment have been employed, with some 
benefit, especially rubbing and shampooing, the 
alternate application of heat and cold, compression, 
and blistering. Of internal remedies arsenic is 
incomparably the most potent. It should be 
pushed to the largest doses the patient can bear, 
such as rnxv. of liquor arsenicalis three times daily. 
It often causes some pain in the glands, followed 
by their diminution in sire, and even, in a few 
recorded cases, by their complete disappearance. 
Phosphorus has been given in the disease, but it is 
far less useful than arsenic. Cod-liver oil may be 
used when there is any evidence of a scrofulous 
diathesis. Iron, useless alone, has sometimes 
appeared to do good when given in conjunction 
with other remeffies. Of late years the animal 
extracts have been employed, but with no material 
success. Bone-marrow of the ox, from the fact 
that the marrow is sometimes involved in Hodgkin’s 
disease, and from its occasional value in pernicious 
anaemia, may be tried in quantities of one ounce 
daily. Some assistance may be derived from change 
of air, general tonics, and careful dieting. 

W. R. Go>vkrs. 

Frederick Taylor. 

LYMPHANQIECTASIS lymph; and 

angieetasisy vascular dilatation). — Lymphatic varix, 
or varicose dilatation of lymphatic vessels. See 
Lymphatic Vessels, Diseases of. 

LYMPHANGITIS {lymphangeion^ a lymphatic 
vessel). — Inflammation of lymphatic vessels. See 
Lymphatic Vessels, Diseases of. 

LYMPHATIC GLANDS, Diseases of— 1. 
Acute Inflammation.— Synon.: Lymphadenitis, 

iExiOLOGY.— as in lifting weights, or 
overwalldng, is sometimes alleged as the cause ot 
ii^nal l^phadcnitis, and no point of infecdon is 
discoveraole. It is difficult to see how strain can 
prejudicially affect these glands, and the effect can 
be wily predisposing to suppurative inflammation. 
Possibly infecdon through the blood may occur. 

Deposit of organisms, usually pyococci, in the 
Ivmpb-channels of the gland is the commonest cause. 
As a rule the organisms are arrested In the peri- 
f^eral apacn into which the afferent lymphades 
open. An infected lerion is almost always dis- 
coverage in the lymph-area supplying the gland. 
The tp^fie unknown virus of the Aneroid and 
the Baeillus pestis are other causes. 
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Morbid Anatomy.-^ An acutely inflamed gland 

considerably swollen; its cafsalc is tense and 
purplish Its surface on section bulges, is of pur- 
plish tint, less translucent than natural, and may 
show haemorrhages ; its substance is more friable 
and more succulent than natural. If suppuration is 
beginning, one or more yellowish points will be 
seen, usually in the cortex , these increase m size, 
run together, and ultimately fill the capsule which 
adheres to surrounding parts Infection of the 
tissues around such a gland may occur early or late, 
and a periademtic abscess be formed Into the 
cavity of this a gland may project 

Symptoms.-— These are pain and the rapid swell- 
ing of one or more glands, the outline of wWh soon 
becomes indefinite owing to periademtic infiltration 
and possibly suppuration. If pus forms the skin 
thins, reddens and bursts, as over any other ‘ point- 
ing* abscess 

Diagnosis —After the swollen gland has ceased 
to be felt, this depends on the signs of an acute in- 
flammation starting in the situation of a gland 
The discovery of a primary focus of infection affords 
additional evidence 

Treatment —This consists in giving rest and 
applying fomentations to the gland, and in disinfec- 
tion and suitable treatment of the focus whence 
infection started. If pus forms a free and early 
incision should be made, the opening be lightly 
plugged with gauze, and the fomentations con- 
tinued If the patient is anaesthetised, removal of 
the shell of a suppurating gland will hasten healing. 
A gland in the centre or wall of a penadenitic 
abscess .should be removed. The quickest way to 
deal with long persisting sinuses after glandular 
abscess is to slit up the channels and to remove the 
remains of the glands to which they lead If 
densely fibrous, the walls of the sinuses should be 
dissected out or cut quite through in two or three 
lines 

2. Chronic Lymphadenitis —.Etiology. — 
(l) Slight chronic irritation, such as proximity to a 
focus of chronic suppuration, renders glands some- 
what large, hard and pigmented. (2) S>phihs m 
all its stages causes glandular enlargements— hard, 
discrete, rarely reaching any size or causing trouble 
in the pnmary or secondary stage ; but in the 
tertiary, gummata of mediastinal and other internal 
glands may rarely form masses which produce serious 
pressure-symptoms {si€ BRONCHIAL Glands ; and 
^Mediastinum, Diseases of). (3) Infection with 
tubercle-bacilli is the commonest cause of chronic 
lymphadenitis In infancy the bronchial and 
mesenteric glands are most commonly aflected, the 
virus usually reaching them from the pulmonarv and 
intestinal mucosse respectively. In childhood and 
later life the cervical glands are much more often 
affected than the other superficial glands. Canous 
teeth, tonsils, eczema and sores about the scalp and 
fliee and the middle ear, are all suspected as sources 
whence the bacilli have reached the glands ; but m 
the great majority of cases no history of any lesion 
likely to have been the source of infection can be 
obtained. Either the bacilli enter through the 
mucous membrane without exciting any local trouble ; 
or, having entered at some distant {^Rce, sre carried 
by the blood to the glands. 

Morbid AiMATomy. ^ Tuberculous glands are 
modefttely enlarged : one the ake of a vfalnut U 
exceptional. Tm connective tissue lopod about 
them is usually dense, and the ooimectioh between 


It and the capsule of the gland closer than normal 
{peruuknitis)* On section, the surfiKre of some 
glands becomes mailcedly convex, is of pole pink 
colour and softer than normal. Microscopiodty 
these glands show early fiitty degeneration of m 
giant and other celto. To the naked eye caseation 
in smaller or larger patches is usually visible, and 
often the whole gland right up to the capsule is 
converted into a friable, opaque, pale-yellow mass. 
This often softens into a thick white cream or a 
thin curdy pus which slowly makes its way to the 
surface. Calcareous granules, or considerable masses 
of calcified cheesy material, are not rarok Some- 
times the tissues round the gland become infected 
and a periademtic abscess results. 

Symptoms. — Not uncommonly tuberculous fiends 
swell up somewhat acutely at the start and then 
shrink, but do not disappear In the great majority 
of cases, however, the enlargement begins insidiously 
and the glands are discovered by accident. Thdr 
course is very variable and is much influenced by the 
general health. Under favourable conditions, many 
swollen tuberculous glands, even of considerable 
size, subside and may disappear ; but an intercurrent 
illness will often lead to rapid increase. For years 
small, hard, discrete glands may stud one or both 
sides of a neck ; then, without obvious cause or m 
connection with some depression of health, one or 
more glands enlarge, soften, lose their outlme owing 
to oedema and infiltration of surrounding tissues, and 
give rise to pain Slowly the skm reddens, darkens 
and thins over it, and finally the at^cess bursts, 
leaving one or more sinuses surrounded by thm blue 
edges After months or years, during which dense 
fibroid thickening of the surrounding tissues occurs, 
and after more or fewer temporary cessations of dis- 
charge and closure of the onficcs, heahng takes 
place by a prominent red puckered and unsightly 
scar. Only one gland may be affected, and it may 
never suppurate , or one or both sides of the neck 
may be deformed by the rounded lobulaled masses. 
They may appear also in one or both axiU«, and 
much more rarely in the groins. In some cases the 
tendency is towards caseation and drying ; m others 
abscess after abscess forms. Other manifestations 
of tuberculosis may be present ; but a considerable 
majority of cases of enlarged glands fail to produce 
pulmonary or general tub^culosis. 

Diagnosis. — It is impossible in many cases of 
slight chronic enlargement of the lymphatic glands 
to ascertain definitely whether they are due to 
tubercular or some less progressive form of infection. 
A history and other signs of tuberculosis, slow 
course, limitation to one region, tendency to soften^ 
tendency to become fixed by penademtis, absence ol 
marked and progressive anaemia, of tendency to 
lethargy, of wasting and of fever, are all m fttvoor 
of tubercular infecuon as opposed to lymphadenoma. 
A somewhat rapid course, a tendency to spread 
from gland to gland, and firom one group to 
others, considerable enlargement of glands wiUioat 
any signs of softenmg or of fixation by periadenitii, 
markra atuemia, possibly leucoofthsemla, tendency 
to letbaigy, loss of flesh, and evoiing me cl 
temperature, are m &vour of lympbadenoma. Bat 
the diagnosis between tubeiciuMr bfedicMi tod 
lymphadenoma is impossible at first. Mierasooplad 
examination of a removed gland is Sm 

Lymphadenoma. 

A rapidly growing tumour starting ^ i^sndt, 
wtetdmg qui^ to other glands bat not to c^ter 
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groups, soon becoming fixed by infiltration of 
surrounding p^ts, adhesion of individual glands to 
eadi other with rounded lobulation of the general 
surface of the mass, signs of great vascularity, the 
occurrence of seconda^ growths, and rapid failure 
of general health, point to lymphosarcoma. 

TRSATMBNT. — In all cases of chronically en- 
larged glands, general hygienic treatment is of the 
fiwt imTOrtance. This consists in residence as hr 
as possible in the open air and in a dry climate, and 
in the thorough ventilation of all rooms both by 
day and night. As a rule the windows should be 
always kept open, draughts being prevented by 
sheets of perforated zinc, lowered shutters, or some 
other mechanical contrivance. Woollen garments 
should be worn next the skin. All milk should be 
boiled or efficiently sterilised, and drinking-water 
filtered through porcelain or boiled. When the 
cervical glan<£ are affected the mouth should be 
cleansed twice daily with a weak solution of forma- 
lin (i : 500), boric acid (i : 20), or chinosol 
(i: 1200). In tubercular cases, whether operated 
upon or not, it may be necessary to keep patients 
under exceptionally favourable circumstances for 
very long periods in order to overcome the tendency 
to recurrence. In many cases such general treat- 
ment, coupled with attention to all possible primary 
foci, is sufficient. But when the best hygienic 
circumstances procurable for a given patient have 
failed to check the progress of the disease, removal 
of the affected glan(^ and of the neighbouring 
apparently healthy glands for some distance around 
should not be postponed. The skin should never 
be allowed to redden, much less to thin or burst, 
over a gland. Very extensive operations upon one 
or both sides of the neck, in the course of which 
all the great vessels and nerves come to light, and 
which last two hours or even longer, are well borne, 
and danger to life is extremely slight In a con- 
siderable majority of the cases dealt with by 
thorough operation a cure seems to be effected. 
In many cases more than one operation is necessary 
to effect this ; but every now and again recurrence 
follows recurrence, the freest operating proving of 
no avail. In all cases the best hydenic conditions 
must be obtained and continue for months or 
years. It is worthy of note that incisions placed 
in or parallel to the creases in the skin of the neck 
leave scars which are much less prominent t^n 
those of wounds in the long axis of the neck ; also, 
that it is possible to remove glands from a wide 
area by burrowing from a small incision. But in 
proportion as access is impeded does recurrence 
appear more probable. When sinuses are present 
the incisions should be planned to excise the sinuses 
themselves, their orifices (including all thin blue 
undermined skin), and the glands to which they 
lead. No operation is likely to succeed unless 
attention is paid to the last point. Often the 
cheesy gland responsible for the trouble communi- 
^tes by means of a small easily overlooked hole 
in the deep fascia with the cavity which itself seems 
to^ be the wimle trouble, and to be adequately dealt 
with by erasion ; or, again, sinuses low in t^ neck 
may simng from a sujmhyoid gland. All tubercular 
granulation-tissue lining the sinus should be re- 
moved ; and rapid healing is more likely to occur 
if fibrous sinus-waUs and gland-capsules are dis- 
sected out. When for any reason tuMrculous tissue 
caimot be cut out, the sharp spoon must be used 
fredy, and phenol diould be applied freely to the 
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infected tissues left by the spoon. In such cases 
plains the wound with iodoform gauze is the best 
mode of dressing. During operations such as these 
disfiguring scars, the result of Nature’s cures, can 
often be excised and replaced by fine lines. 

3. Pigmentation.^Lymphatic glands (e.g. 
bronchial) may become black from deposit of dark 
particles {saa Pneumoconioses). Blood-pigment 
IS deposited in them from all serious contusions, 
the granules often lining the lymph-path. After 
tattooing some of the pigments used may be found 
in the nearest glands. 

4. Fatty metamorphosis. — According to 
Stiles and some other observers many glands in the 
axilla become changed under ordinary conditions to 
masses of fat having the capsule and shape of a 
gland with blood-vessels entering at the hilum. 
Under various stimuli, e.g. cancer mammae, the fat 
goes and the ordinary structure of a lymph-gland 
reappears. 

5. Amyloid disease. — This is occasionally met 
with in lymph-glands, rendering them pale, homo- 
geneous, waxy, and translucent. They may be of 
normal size and firm, or enlarged and softer. Such 
glands sometimes press on structures in the portal 
fissure. 

6. Varicose lymphatic glands (Manson). — 
These are seen chiefly in the groin as a result of 
obstruction of the thoracic duct. Seg Filariasis. 

7. New growths. — Occasionally a single gland 
enlarges without marked change of structure. There 
are no signs of inflammation ; no other glands 
become affected, and no general symptoms are pro- 
duced. Such a swelling is sometimes called a 
lymphoma. In acute cases of lymphadenoma and 
leucocytkamia the glands may enlarge rapidly, 
retaining the lymphoid structure. Many glands 
may be affected, and many groups may be involved. 
Sarcomata of all kinds, incluaing melanotic^ are 
said to have arisen in lymphatic glands. They 
pursue their ordinary course but tend to infect the 
lymphatic glands nearest to those in which the 
growth started. Sarcomata as a rule do not pro- 
duce secondary glandular growths, but sarcomata of 
the testis, fascia lata and tonsil are marked excep- 
tions to this rule. All cancers tend to produce 
secondary glandular growths before spreading by 
the blood-stream. Glands so infected are generally 
very hard and fixed ; but when secondary to epi- 
theliomata they not uncommonly soften, and cavities 
form containing a fluid like pus in which the 
microscope shows plenty of deformed and obviously 
multiplying epithelial cells. 

Treatment. — The only treatment is removal. 
The advisability of this will depend upon the extent 
of the disease and other considerations. 

Stanley Boyd. 

LYMPHATIC VESSELS, Diseases of.—As 

it is impossible to dissociate the diseases of the 
primary lymph-spaces and of the smallest lymph- 
channels from those of the connective tissue (e.g. 
erysipelas, cellulitis) in which they lie, only the 
di^ases of the lai^er lymphatic vessels, with dis- 
tinct walls, will here 1 ^ considered. For Injuries 
and Diseases of the Thoiadc Duct see Thoracic 
Duct. 

I. Aoute Inflammation.— Lymphan^ 
gitis, — ^The manifestations of inflammation are seen 
much less frequently in the lymphatic vessels than 
in the glands ; owing to the inability of particulate 
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imtants to excite inflammation until they come to 
rest, «nd to the much greater frequency with 
which they arc deposited in the labyrinth of the 
lymphatic glands, than in the relatively straight 
channels of the vessels 

Etiology. — In the enorir ous majority of cases 
lymphangitis arises in connection with some 
obvious focus of infection — a wound or ulcer, an 
abscess (open or closed), or a patch of erysipelas — 
whence micro oiganisms (usually pyococci, see 
Abscess , and Pyogenic Bacteria) have entered 
the lymph-channels Arrested by some more or 
less accidental circumstances, they soon excite 
irritation and thrombosis Rarely, the source of 
absorption is not evident ; it may have been a mere 
unnoticed prick, without any subsequent local 
reaction This is specially seen in dissecting and 
post-mortem rooms The pathogeny of the Ijrniph- 
angitis and cellulitis which precede the develop- 
ment of tropical elephantiasis is not yet certain. In 
some cases, after subsidence of the inflammation, 
an indurated patch has remained in which a living 
adult female nlaria has been found ; but the subsi- 
dence of the inflammation may be held to show that 
the filaria alone did not excite it Lymph-stasis seems 
to predispose to lymphangitis , the writer has seen six 
attacks of lymphangitis of a slightly swollen arm 
occur within a few months of a thorough clearing 
out of the axilla for cancer The filaria may cause 
lymph-stasis, and thus facilitate ordinary infection 
Lymphangitis by extension from inflamed surround- 
ing tissues doubtless occurs, but is not recognis- 
able clinically 

Symptoms — At first pain and tenderness are 
complained of along the course of the affected lym- 
phatics , soon a broader or narrower red streak 
appears, or there may be several such streaks, 
indicating the line or lines of the inflamed vessels. 
These streaks do not necessarily begin at the point 
of infection They are red, raised, firm, tender, 
and irregular in outline , and are due to perilym- 
phatic hyperaemia and exudation The glands to 
which they lead are inflamed 

The temperature rises sharply at the outset, and 
a rigor is not uncommon The fever usually sub- 
sides in three or four days, but some cases run a 
prolonged course and, exceptionally, suppuration 
may occur at one or more points along the track of 
the lymphatics 

The deep lymphatics are probably as liable as the 
•uperficial to inflammation, but the trouble cannot 
be certainly diagnosed from pain, tenderness, fever 
and swollen glands — the only symptoms See 
Cei lulitis 

Treatment. — (i) Whenever possible, the source 
of absorption should be disinfected with phenol. 
Thorough drainage should be secured, and suitable 
local treatment adopted. (2) General and local rest 
with elevation of the affected part must be obtained. 
(3) Hot antiseptic fomentations should be applied 
Painting the streaks with glycerin and belladonna 
may be beneficial. Some surgeons (wefer ice to 
fomentations Abscesses must be opened early. 
Should chronic oedema or thickening of tissues re- 
main, douching, massage and banaaging are the 
appropriate remedies, though too often unsuccessful. 
2 Chronio Lymphangitis 

A chronic lymphangitis obliterans is described as 
pla^ng an important part in cases of lymphsedema 
ana elephantiasis of unknown eetiology prising in 
the temperate zone. 


Syphilitic lymphangitis is of little importance. 
It 1$ best known and typified by the thick cord of 
the dorsal lymphatics, not uncommonly felt above a 
hard chancre on the penis. 

Tubercular lymphangitis of subcutaneous vessels 
is somewhat rare Slowly, durmg months, small 
lentil-like nodules form in the course of the lym- 
phatics above some tubercular ulcer— obviously at 
points where the bacilli, taken up from the primary 
lesion, become arrested At first these nodules 
cause no general symptoms and no local trouble. 
Gradually increasing, they infiltrate the surrounding 
tissues and skin, soften, burst and leave a tuber- 
cular ulcer Early in the case the glands to which 
the lymphatics lead will be found enlarged. 

Treatment — Syphilitic lymphangitis needs no 
special treatment In tubercular lymphangitis the 
primary focus must be excised or otherwise suitably 
treated. The enlarged glands and all subcutaneous 
nodules must be removed As these may continue 
to develop for weeks after removal of the primary 
focus, the patient requires watching for some tune. 
Suitable general treatment is indicated 

3. Dilatation of Lymphatic Vessels — 
Synon Lymphangiectasis ; Lymphangioma. 

Etiology — i A lymphatic vessel having more 
than usual to carry dilates. This frequently happens, 
especially in acute infiammations Lassar showed 
that no swelling of a dog’s foot occurred after 
dipping m hot water, until the mam lymphatics 
were delivering more than eight times the normal 
quantity. Such dilatation causes no characteristic 
signs, and recovery is as a rule complete. 2. The 
usual cause of dilatation is obstruction, but so free 
is the intercommunication of the lymphatic vessels 
and of the lymph -spaces in the tissues that the ob- 
struction must be very extensive, or affect tnmks of 
the first magnitude, to produce any marked effect 
The best examples of lymphatic vanx are seen m 
lymph-scrotum and other results of filanasis {jsee 
Filariasis). Often m the scrotum, more rarely in 
the leg, small vesicles, scattered or thickly set, occur, 
consisting of fiuid and raised epidermis ; these are 
varicose lymphatics When packed or ruptured 
many ounces of chyle or lymph may escape {lymphor- 
rhagta)y the flow lasting hours, or even days, and 
tending to exhaust the patient. From such fistula 
and slighter abrasions it is probable that ordinary in- 
fections start and induce the attacks of lym{diangitis 
and cellulitis, which seem to convert the ‘ lymph - 
scrotum,’ or merely oedematous leg, into a solid 
elephantoid mass. But if we may judge from some 
of the elephantoid legs which develop in this country, 
inflammatory attacks do not seem essential to this 
change, though they doubtless quicken the thicken- 
ing of the tissues, and produce the most extreme 
degrees of induration. In elephantoid limbs, such 
as occur in this country, the inner coats o£ both 
arteries and veins are much thickened and the 
lumina diminished ; many of the lymphatic trunks 
are obliterated. The smaller lymphatics and lymph- 
spaces are of course dilated. 

In spite of the frequency and freedom with which 
glands are removed for tubercular and malm;nant 
disease, it is unusual to see oedema result : probably 
because a collateral circulaUon was opened up gra- 
dually as the glands, subsequently removed, b^me 
blocked. When oedema does occur> it is difficult to 
eliminate venous thrombosis. Removal of the 
femoral glands, and especially of the gland and 
tissue in the crural canal, has seemed to the writer 
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veiy liable to produce lymph^oedema. In such cases 
vancose lymphatics arc rarely seen. Collections of 
may form at points where the subcutaneous 
tissue is loose, e.g. over the olecranon process, 
accompanied by many of the signs of inflammation ; 
but an Incision evacuates only an orange fluid, and 
a lymph-flstula may be established. The connective 
tissue of a part which is the seat of l^mph-oedema 
hypertrophies slowly, and the epitheuum thickens 
and becomes coarse. 

The obstruction caused by even the most extensive 
tubercular affection and caseation of the glands of a 

e art seems never to cause lymph-oedema. In ma- 
raant disease oedema, e.g. of the arm in cancer 
of the breast, is common, but compression of the 
axillary vein is probably always the chief factor in 
its causation. The effect of pluming the glands 
and the lymphatics of the skin and subcutaneous 
tissue with cancer-cells must, however, be consider- 
able, in proportion as the obstruction is widespread. 

In certain congenital affections, of which macro- 
glossia and macrocheilia are the best known, the 
pert affected is enlarged, and its connective tissue is 
increased. Dilated lymphatics may be visible to 
the naked eye. In macroglossia the surface of the 
tongue is coarse and warty from enlarged papillse ; 
microscopical examination will show them to be 
occupied largely by dilated l)nnphatics. Proof of 
physical obstruction to the return of lymph in these 
cases is usually lacking. By some pathologists these 
and similar formations arc r^rded as tumours — 
cavernous lymphangiomata. In more than one 
instance macroglossia has been associated with 
^stic hygroma of the neck. See Cystic Lym- 
phangioma, 

There are also recorded a few cases resembling 
diffuse hypertrophy or excessive development of the 
subcutaneous tissue, always congenital, but some- 
times growing faster than the rest of the limb. 
On removing the mass, numerous small openings 
have been visible in the fat, and under the micro- 
scope the structure of a cavernous lymphangioma 
has been revealed. These * tumours ’ are vague in 
outline, are not compressible, like navi, and show 
none of the bluish or purplish tint of haemangiomata ; 
they closely resemble diffuse lipomata. 

Treatment. — In the slighter forms, elevation, 
masss^e, and bandaging are the remedies ; in the 
more severe, excision of parts, with careful suture both 
of the deep tissues and of the skin to prevent leakage 
and promote union, thus avoiding a subsequent 
fistul^ Asepsis is most important, as there is a 
predisp^ition to infection. In the most severe 
cases removal of the part may be necessary to rid 
the patient of an encumbrance. 

For the treatment of cystic hygromata see Cystic 
Lymphangiomata. Stanley Boyd. 

LYMPHOCYTES.— Blood, Morbid Condi- 
tions of. 

LYMPHOCYTH>EMIA.— 5«#LEUC0CYTHi«MiA, 
LYMPHOMA.— Lymphadenoma. 

LYMPHORRHAQIA or LYMPHORRHGEA 
{lymphot lymph, from water ; and 

1 bunt forth, or I flow). 

Definition. — These terms literally signify a 
flow of lymph, but aie used to indicate an 
abnormal dis^aige ftOifyny: part of the absorbent 
^em, whether it be of tym|^ or of chyle. 


^Etiology and Pathology.- Lymphorrhagia 
may be due to a wound affecting either the thoracic 
duct, the larger lymphatic trunks, or the glands. A 
discharge of lymph has in rare instances followed 
even a slight wound, particularly in the neighbour- 
hood of Joints, and this has been attributed to a 
constitutional defect — a lymphorrkagic diathesis^ 
corresponding to the haemorrhagic diathesis. Idio- 
jMthic lymphonhoea is almost alwa 3 rs the result of 
dilatation of one or more vessels, which ultimately 
rupture. They are often greatly distended before 
they give way. See Filariasis. 

Symptoms and Effects.— Should an escape 
of lymph take place upon any part of the surface of 
the body, it differs much in its quantity and cha- 
racters in different cases. It may be less than an 
ounce, or amount to five and even ten pounds 
within the twenty-four hours ; while in the same 
case its quantity is liable to variation from time to 
time, and the flow has even been known to assume 
a periodic character, increasing during the period of 
digestion. In traumatic cases the discharge either 
presents the ordinary appearance of lymph, being 
clear and limpid, or it is mixed more or less with 
blood or with inflammatory products. When rup- 
ture takes place spontaneously after dilatation of 
the vessels, the fluid is more like chyle, being more 
or less milky and white, from the presence of 
particles of fat, but its characters are liable to alter 
from time to time. It contains a variable (quantity 
of fibrinogenous elements, and is proportionately 
disposed to coagulate spontaneously. Internal 
lymphorrhagia is attended with different results. 
In the case of the intestines and urinary organs the 
fluid is discharged with the faeces and urine resp^- 
tively, in the former case being supposed to give 
rise to fatty stools, and in the latter to chyluria. 
Bradley attributed some cases of effusion into serous 
cavities, such as certain forms of hydrocele, hydro- 
cephalus, pleuritic efiusion, and ascites, to a lymphor- 
rhagia into the respective cavities ; and the writer 
and other observers have met with cases of ascites 
which seemed to support this view. Fatal peri- 
tonitis has resulted from the entrance of chyle into 
the peritoneum, owing to the rupture of a dilated 
receptaculum chyli. The escape of lymph or chyle 
out of the system tends to affect the general 
health, and, if it is in large amount, this is 
likely to lead to marked emaciation, debility, and 
anaemia. 

Treatment.— In external lymphorrhagia all that 
can be done is to check the flow of lymph by pres- 
sure of bandages and the application of astringents. 
In cases where it takes place into internal passages, 
tincture of perchloride of iron in full doses may be 
of service, 

Frederick T. Roberts. 

LYPEMANIA (AiJinj, grief; and fuxvla, mad- 
ness). — The name applied by Esquirol to the form 
of insanity characterised by mental depression, 
usually called melancholy. See Melancholia. 

LY6I8 (Aw, I dissolve). — This word is now 
generally appli^ to the gradual decline of fever. 

Su Fever. 

LYSSOPHOBIA madness ; fear). 

A term applied to a combination of symptoms pre- 
senting superficial resemblance to hydrophobia. 
See Hydrophobia. 
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MACROCHEILIA {fiaKp6s, great ; and 
the hp) — A condition, usually congenital, m which 
the lips are hypertrophied. 

MACROCYTE {ixaKp6st CTcat ; and le^os, a 
hollow) — A form of large red blood^corpuscles met 
with in some kinds of anaemia See Blood, 
Morbid Conditions of. 

MACRODACTYLIA {/xaKpdtf great ; and 
JidKrvKosy a finger) — Hypertrophy of one or more 
fingers, either congenital or developing in child- 
ho^. 

MACROGLOSSIA (/u.a/cp((s, great ; and 7X»<r<ra, 
the tongue) — Fr Macroglosste ; Ger Zungenvor- 
fall 

The term ‘ macroglossia ’ is applied to an 
enlargement of the tongue, which sometimes goes 
to the extent of protrusion of the organ from the 
mouth This affection seems to depend on dilata- 
tion of the lymphatics, with lymph-stasis, leading 
to hyperplasia of the connective and lymphoid 
tissues It IS sometimes associated with idiocy or 
imbecility The cause of the lymphangiectasis, 
which IS probably the fundamental condition, is 
undecided. See also Tongue, Diseases of 

MACROSOMATIA(^uucp<(r, great ; and <rw;ia, the 
body) — Fr Macrosomatte , Ger Rtesenwtuhs — 
A condition in which the whole body becomes 
enlarged in a monstrous degree See Hyper- 
trophy 

MACROSTOMIA (/aaKp<is, great, and <rT«i/wa, 
the mouth) — A congenital enlargement of the 
mouth, due to imperfect closure of the mandibular 
fissure upon one or both sides It is a rare deformity, 
and IS generally accompanied by malformation of 
the auricle, by an accessory tragus, or by a mandi- 
bular tubercle Excessive closure of the mandibular 
fissures may also occur, leading to microstoma. 

MACULA {macula^ a spot or stam).— S ynon. ; 
Fr Macules % Ger Flecke 

Maculse are spots or small stained areas due to 
localised pigmentation, haemorrhage, or inflamma- 
tory exudation, in or beneath the skin Sunburn, 
freckles, bronzed and melasmic spots, and the 
stains left on the skin after the dispersion of 
certain cutaneous eruptions, such as psoriasis, acne, 
lichen planus, syphilis, and leprosy, are examples 
of maculae. 

MADEIRA, North Atlantic Ocean. —Moist, 
mild, equable climate ; absence of dust ; well 
protected. — Mean temperature 6l® F. See 
Climate, Treatment of Disease by. 

MADNESS -^Sie Insanity. 

MADURA-FOOT. — A synon3rm for fungus-foot 
of India. See Mycbtoma. 

MAGNETISM, ANIMAI This name was 

foraerly applied to an imi^naiy new foice or 
principle, supposed to be akin to mi^etism, and 
to be in ^ration when individuals weife ‘mes- 
merised.* This hypothetical new force was thought 


M 

to be called into play by the mesmeriser ; and it 
WM deemed to be by virtue of its influence that the 
will, thoughts, and actions of the ‘medium,’ or 
person mesmensed are capable of being modified 
in the so-called mesmenc trance or sleep This 
view as to the nature of the causal conditions is 
now regarded as altogether erroneous and devoid of 
all foundation in fact, although certain remarkable 
effects may unquestionably be produced on many 
persons (by so called ‘mesmeric passes,’ by 
concentration of attention associated with some 
strain of ocular muscles, by attention to a senes of 
weak monotonous sensations, or other related 
means), owing to the induction m such persons, 
under physiological conditions, of some at present 
imperfectly understood state or modification of 
cerebral acuvity {see Mesmerism) This state is 
now generally spoken of as the * hypnotic condi- 
tion,* ‘ hypnotic sleep,* or ‘ hypnotism * ; or more 
rarely as ‘ induced somnambulism.* On the other 
hand, when such a state is mduced, as a therapeutic 
means or agency, it has been spoken of as 
‘ Braidism ’ {su Braidism). 

H. Charlton Bastian. 

MALAC08TE0N {fia\aK6sy soft ; and ^trrioif, a 
bone) — See Mollities Ossium 

MALAGA, In South of Spain.— Dry, mild, 
bracing, equable climate Mean temperature in 
winter, 55® F Winds N.W. {Terral), dry and 
dusty , E {Levante)f cold and damp Drainage 
and accommodation defective. See Climate, 
Treatment of Disease by 

MALAISE (Fr) — Synon.* Indisposition; Ger, 
Mtsbejinden — During the onset of acute fevers, in 
the course of mild digestive disturlxinces, and in 
other conditions, the patient complains of a vague 
ill-definable feeling of illness, accompamed by 
languor and listlessness. This condition is known 
as Malaise, 

MALARIAL DISEASE (Ital. maia arta^ baa 
air) comprising Malarial Fever and Mala- 
rial Cachexia.— Synon • Malana; Paludism, 
Marsh - Fever, Jungle - Fever, Penodic Fever, 
Paroxysmal Fever. 

Definition. — A disease caused by umcellular 
parasites of the red blood-corpuscles. 

Varieties* (i) Intermittent Fever or Ague, 
comprising Quartan Fever and Mild Tertian Fever ; 
and (2) Renuttent or ./Estivo- Autumnal Fever^ 
Summary — The malady is charactensed at the 
onset by a specific rhythmical fever ; by destruction 
of red corpuscles ; and by deposition of altered 
hsemoglobm m certam tissues. Later there is a 
tendency to frequent relapses; and to the esta- 
blishment of a specific cachexia, of which the 
principal symptoms are melanosis, anaemia, and 
enlargement 01 the spleen. 

The parasites are of at least three spedes, and 
belong to a group of Protozoa, of winch other 
species are found m many vertebrates. They occupy 
and destroy the red corpuscles ; convert the haemo- 

f lobin into melanin; multiply indefinitely in ^ 
lood by simultaneous sporulation, which, occun 
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at regular periods of one, two, or three days 
(according to the species); produce rhythmical 
accessions of fever by the liberation of a toxin at 
the moment of sporulation ; and sometimes con- 
tinue to infect the patient for years. On ingestion 
by gnats of the genus Attopheles they undergo 
further development in the insects ; from these their 
spores may pass throi^h the salivary duct into 
healthy human beings. 

Quinine is a specific remedy at certain stages of 
the disease. 

History. — The ancients were able to distinguish 
the rhythmical fevers, and to recognise their various 
types and their connection with the presence of 
sU^nant water. Early in the eighteenth century 
Lancisi further emphasised this connection, and 
appears even to have suspected gnats of being 
associated with the disease. About the same time 
the discovery that cinchona bark cures the rhythmi- 
cal fevers enabled physicians clearly to demonstrate 
the difference between these and fevers of other 
types; and in 1753 Torti, assisted by this discovery, 
first established with accuracy the symptomatology 
of the malarial fevers. Nearly a century later 
Meckel laid the foundations of our knowMge of 
the pathological anatomy by his discovery of minute 
black granges, called melanin or malarial pig- 
ment, in the blood and spleen — a discovery con- 
firmed later by Virchow, Heschl, and Frerichs. 
In 1854 Planer suggested, and in 1874 Amstein 
showed, that the melanin originates in the blood 
and is aifterwards deposited in the spleen and other 
tissues ; thus revering the theory formerly held. 

In 1880 Laveran recc^ised that the melanin is 
produced within unicellular parasites, which occupy 
the corpuscles and convert their haemoglobin into 
this sulktance ; and described all the various forms 
under which the parasites are found in human 
beings. In 1885 and subsequently, Golgi esta- 
blished the facts that the or^nisms multiply by 
sdmultaneous sporulation ; that the accessions of 
fever occur at the moment of sporulation ; and that 
different types of fever are associated with dif- 
ferent varieties of parasites. These observations 
were confirmed by Marchiafava and Celli and 
Canalis, who also made a careful study of the 
parasite of remittent fever ; while a number of other 
observers repeated and amplified all these dis- 
coveries in many parts of the world. The structure 
of the parasites was carefully studied, and similar 
oi^anisms were found in various lower animals. 
Gerhardt (1880), followed by many others, pro- 
duced infection in healthy persons by injection of 
blood from diseased subjects ; and many observers, 
especially Laveran, Kelsch and Kiener and Big- 
nami, carefully examined the pathological anatomy. 

In 1883 King elaborated a theory that malarial 
disease is communicated by the bites of gnats. 
In the following year Laveran briefly enunciated a 
similar hypothesis. In 1894 Manson propounded 
the induction that certain forms of the parasites 
(gametocytes) are destined for further develop- 
ment in gnats; and the gnat-theory was also ac- 
cepted by Koch, Bignami, and others, on various 
grounds. In 1^7 MacCallum proved the sexual 
nature of the gametocytes. In 1897 and 18^ the 
writer, following Laveran’s and Manson’s induc- 
tions, ascertain^ the life-history of this group of 
organism in gnats, found the mode of infection by 
inoculating a number of healthy birds by the bite 
of infected gnats, detected two hosts of the parasite 


of remittent fever in India, and studied the habits 
of the insects there. These observations were 
almost immediately confirmed and amplified b;^ Koch 
and Daniels. Bignami, Grassi and Bastianelu found 
the parasites in various species of anopheles in Italy, 
and claimed to have succeeded in infecting men. 
Subsequently Koch, Daniels, the writer, and other 
observers found the alternative hosts, and studied 
their habits in relation to malaria, and the modes 
of prevention, in various parts of the world. 
Daniels and Koch have also noted the great pre- 
valence of the disease among native children in the 
tropics, and they, Celli, and others have studied 
the subject of immunity. Manson has infected 
healthy persons in London by means of gnats brought 
from Italy, and has proved experimentally that it is 
possible to remain free from the disease by living in 
a mosquito-proof dwelling. 

Epidemiology. — 1. Distribution, — Malarial 
Disease is essentially a malady of warm climates. 
If it occurs in temperate climates, the season of 
fresh infections is the summer or the autumn. As 
a rule its prevalence increases the nearer we 
approach to the equator. Broadly speaking, it 
exists in almost all warm countries ; though, every- 
where, some areas are much more malarious than 
others, this law often applying even to localities a 
few miles apart. Tropical Africa, India, the Indian 
Archipelago, Southern China, Central America, 
and the shores of the Mediterranean may be cited 
as being the most generally malarious regions. But 
the disease exists to a small extent much farther 
north. For example, it was formerly present in 
Scotland, and still occurs in Holland. Strict 
investigation is now showing it to abound among 
indigenous populations which were formerly thought 
to be comparatively exempt ; and, in fact, the 
physician may expect to meet it wherever the local 
conditions are favourable. The total amount of 
sickness and mortality due to it cannot be exactly 
computed, but must be enormous. 

Malarial Disease is essentially also an endemic 
disease: it adheres to certain localities. At the 
same time it is apt to increase and diminish both in 
prevalence and severity within an endemic area; 
and also to travel slowly beyond endemic areas 
into others where it was formerly little known. 

2. Conditions. — Warmth, stagnant surface-water, 
rank vegetation, poor dwellings, and the proximity 
of many infected persons, are the conditions under 
which infection is most likely to occur. From 
these it follows that level or depressed ground, 
unabsorbent soil, rains, forests, marshes, and native 
villages are particularly favourable to the disease. 
These conditions may be general, as on the coasts 
of Africa ; or local, as in mountain valleys, oases 
in the desert, or villaiges in the hollows of open 
savannahs. In the latter cases, the slopes of the 
hills, the desert, or the savannahs themselves may 
be comparatively healthy. On the other hand, cold, 
dry soil and atmosphere, altitude, steep surface, 
open country, well-built houses and cities, and a 
healthy population are opposed to the disease; 
while well-contained lakes and rivers, and cultivated 
vegetation are not particularly favourable to it. It 
must be added, however, that n»ny localities where 
all malarious conditions seem to exist are singularly 
free from the disease. 

3. Mode of Conclusive micro- 

scopical and experimental researches demonstrate 
that the parasites complete the cycle of their 
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existence in gnats of the genus AaophtUs^ which 
carry them from diseased to healthy persons ; and 
that the habits of the insects — their prevalence in 
warm countries, their tendency to breed in surface- 
pools of water, and their predilection for rank 
vegetation — go far to explain the phenomena which 
were formerly attributed (without any strict, much 
less experimental, evidence) to a telluric influence. 

GnatSi or as they are called in the tropics mos- 
quiioeSy belong to a family of dipterous insects 
named Culicidse — a family which contains about 
12 genera and 250 species The larva and pupa 
are aquatic The adults possess a suctorial prolwscis 
and scaled wings The commonest genera are 
Culex and Anopheles In the former the female 
has short palpi, in the latter long palpi. According 
to many observers there are other differences 
between these genera, which, though they may 
not always hold good, are generally very useful to 
the observer Thus the larvae of Culex have a long 
breathing-tube at the tail, by which they hang 
suspended, head downward, from the surface of the 
water, while those of Anopheles no elongated 

breathing tube and float flat on the surface The 
former larvae may be found in almost any stagnant 
water in tubs, pots, cisterns, drains, &c , while 
those of Anopheles prefer pools on the ground, 
hollows in rocks, sluggish runnels of water, and 
sometimes even ponds, tanks, rice-fields, and the 
margins of streams The adults of Culex generally 
have a thin proboscis and a clumsy thorax, and rest 
on a wall with the tail almost touching it , the 
adults of Anopheles have a proboscis which appears 
thickerf and a straight elegant body, and rest with 
the tail pointed away from the wall at a varying 
angle Anopheles ^ moreover, generally possess 
several dark marks on the anterior margin of the 
wings, while the wings of Culex are more frequently 
plain The males of both genera can be distin- 
guished by their feathered antennae As a rule, 
only the females feed on blood Both sexes also 
feed on the juices of fruit The insects may live 
for months, haunting houses close to the brewing- 
pools, or biting cattle and birds, and laying their 
eggs every few days They hibernate in temperate 
climates 

In malarious localities a considerable percentage 
of Anopheles caught in the dark corners of infect W 
houses are found to contain the parasites The 
insects seem to become infected, as a rule, from 
native children, of whom, according to the observa- 
tions of Daniels, Koch, and others, sometimes over 
50 per cent, may harbour parasites Stephens and 
Chnstophers observe that Anopheles congr^ate 
round persons camping in bush far from human 
habitations, and that many even of such gnats have 
blasts in their sahvary glands In short, all recent 
investigations demonstrate how easily infection must 
take place in localities where both Anopheles and 
cases of malaria abound. 

It has not yet been absolutely demonstrated 
{a) that other kinds of gnats besides AttcpheUs do 
not carry the human parasites ; { 6 ) that the Insects 
do not acquire the parasites from each other, or 
from other animals as well as from man ; or (r) that 
there may not be some other route for infection. 
Up to the present, however, no facts which will 
justify any ot these hypotheses have been established, 
and the simple observation that Anopheles carry the 
parasites from diseased to healthy persons appears 
to be quite sufficient to account for the dissemination 


of the disease. At all events, this seems certainly 
to be by far the commonest way by which infection 
IS produced. 

Parasitology.— The parasites of malaria beloi^ 
to a group called the Haemamoebidse This gnmp 
IS generally placed among the Sporozoa, an order 
of the Protozoa or Unicellular animals The 
Haemamcebidae contain at least mne species, of 
which three are found in man, one in monkeys, 
three in bats, and two in birds The writer divides 
the group into two genera, one of which includes 
the quartan and tertian parasites of man and all 
the ]^rasites of birds, bats, and monkeys ; while 
the other contains the aestivo-autumnal parasite. 
The life-history of the human parasites is as 
follows * — 

The youngest organisms are found as small amo.’- 
boid bWies in or on the red blood-corpuscles. Each 
consists of a small nucleus (chroraatosome) and sur- 
rounding bioplasm The off tabula grow in size and 
convert the hpemoglobm of the containing corpuscle 
into melanin They reach maturity m one, two, or 
three days, according to the species ; and then 
become either {a) sporocytes, or {b) gametocytes. 
Among those destinW to be sporocytes, the nucleus 
divides into a varuble number of segments — each 
segment collecting some of the bioplasm round it 
and becoming a spore When finally mature, the 
organism ruptures the cellular host and scatters its 
spores, together with a small residual mass contain- 
ing Its melanin, into the liquor sanguinis The 
spores attack fresh corpuscles, and the melanin is 
engulphed by the phagocytes of the host This 
constitutes the asexual or fe^er•produan^ cycle of 
the parasites. 

The amoebulae which develop into gametocytes 
show no division of the nuclei within man These 
bodies are, m fact, sexual forms, male and female, 
and belong to the sexual or mosqutto-cyc\Q of the 
parasites They circulate unchanged in the blood, 
awaiting ingestion by the appropriate second host. 
Anopheles As soon as they are drawn into the 
stomach-cavity of this insect they undertake their 
sexual functions They burst from the enclosing 
corpuscle and swell slightly The male gamctocyte 
now emits four or more active motile filaments, 
called mtcroyametes and formerly called flagella. 
These are, in fact, spermatozoa. They are gene- 
rally emitted from 10 to 30 minutes after the 
blo^ was drawn by the insect (they are also oftea 
emitted m an ordinary fresh microscopical speci- 
men) After struggling for a few minutes, one or 
more of them break away from the parent male 
cell, and, after wandering about in the liquor san- 
guinis, enters one of the female gametocytes, fern- 
Using It. This process has been actually witnessed 
by MacCallum The fertilised female gametocyte 
IS called a zygote After a time it beoimes elon- 
gated and motile, and commences to work its way 
through the mass of blood m the insect’s stomach. 
Arnved at the panetes, it passes through them and 
fixes itself on the outer surface of the stomach. 
Here it commences to grow rapidly, still, however, 
containing Us original granules of melanin. The 
nucleus undergoes numerous subdivisions. After 
at least a week, the z>'gote, still fixed motionless in 
this posiuon, IS mature. It is then found to con* 
sist of a capsule full of many hundreds of filamentous 
spindle*shaped bodie# called blasts or (incorrectly) 
sporoxottes. The capsule now roptui^ pounng 
tne blasts into the body-cavity of me ins^ The 
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blasts are carried all through the tissues by the 
circulation, until they arrive at the salvoary glands 
when they penetrate into the salivary cells^ 
From these they pass into the salivary ducU This 
duct practically opens at the extremity of the 
central stylet or lancet of the mos(^uito’s proboscis— 
&e ssdivaiy secretion being destined to p^ into 
the wound made by the puncture. With this secre- 
tion the blasts enter into the circulation of a fresh 
host, and set up a malarial infection in him, as 
proved by numerous experiments made by the 
writer, Daniels, and Koch, on birds, and by 
B^nami, Bastianelli, and Manson on men. 

The three human species all possess this life- 
history, but differ in minor particulars, which 
enable us to distinguish them with ease. 

The Quartan Parasite {Hevmamcsba or Plasmo- 
dium malaria — figs. X~7) occupies a small or 
medium-sized corpi^e. Its amoeboid movements 
are rather slow. Its melanin consists of rather 
coarse dark-brown granules. It produces about 
8 spores. Its life-cycle lasts 72 hours. All stages 
can be found in the finger-blc^. The gametocytes 
are shaped roughly like the sporocytes before the 
spores are formed. 

The Tertian Parasite {Hamamaba or Plasmo- 
dium vwax — figs. 8-13) occupies a large, some- 
times pale, corpuscle. Its amoeboid movements are 
very active, the half-grown amoeba being of a ragged 
shape, and often looking like several separate 
amoebae. Its melanin consists of very fine granules, 
which are generally of a light-brown colour. It 
produces about 15-20 or more spores. Its life- 
cycle lasts 48 hours. All stages can be found in the 
finger-blood. The gametocytes are shaped like the 
sporocytes, but have a coarser pigment. 

The ^stivo-Autumftal Parasite {Laverania or 
Plasmodium pracox — figs. 14-48) occupies a me- 
dium-sized corpuscle. Its amoeboid movements are 
very active when it is young. The smallest forms 
often contain no melanin at all, but frequently take 
the appearance of a little ring inside the corpuscle. 
Later, the amoebuhe form two or three masses of 
black pigment and retire to the internal organs. 
The sporocytes (which are seldom found in the 
peripheral blood) are rather small and produce 
numerous small spores. The life-cycle lasts 24 
hours in the sestivo-autumna, quoti^an parasite, 
and 48 hours in the tertian variety. Only the 
youngest amoebulxe and the gametocytes are found 
in the finger-blood. The gametocytes have a 
special shape — that of a crescent with a mass of 
black pigment-granules in the centre. In the male, 
the granules lie separate ; in the female they lie 
close together, often in the form of a ring. Shortly 
after the blo^ is draum many of the crescents 
become oval and then spherical, and some produce 
flagella (spermatozoa) in from 10-30 minutes. 

It should be not^ that in all the species the 
gametocytes are not invariably present. In the 
uartan and tertian species they generally appear 
uring the paroxysm, remain for a day or two, and 
then vanish. In the aestivo-autumnal they do not 
appear until the first series of paroxysms has lasted 
about one week ; but may then remain for several 
weeks. In old cases 0/ sestivotaotnmnal fever, 
however, or in cinchonised patients, they may not 
be produced at all ; though when they are once 
produced, quinine does not much aflTect them. 

The develoaneiit of all the species in mosquitoes 
is practically the same (figs. 35-48) \ hut the young 


tertian zygotes can generally be distinguished b^ 
their fine, light-brown pigment. 

Mode of Infection.— Infection is caused by 
the bitM of gnats which contain blasts ; these gnats 
have hitherto been found to belong exclusively to 
the genus Atu^heUs, Bignami states that the bite 
of a single inf^ted raat can infect man. Judging 
firom dissections of the insects it is probable that a 
few thousands of the blasts suffice to produce this 
effect. 

The question whether there may not be another 
route for infection has not yet been definitely settled ; 
but, at all events, no other has actually been found. 

Number OF Parasites required to produce 
Fever. — It is a general experience that when fever 
is present the parasites can be found in the blood 
by a skilled observer. They may be extremely 
numerous : it is certainly not uncommon to find as 
many as one parasite to every fifty corpuscles. We 
may roughly estimate that, when fever is present, 
at least one corpuscle in 100,000 contains a parasite. 
Physiologists calculate that in the whole b^y of a 
healthy man of 150 lbs. weight there are about 
25 billion red corpuscles. If one in 100,000 of these 
contains a parasite, there must evidently be about 
250 million parasites in the whole body. This 
then must be approximately the least number of 
organisms rec^uired to produce fever. 

In this estimate the gametocytes, which do not 
cause fever, need not be considered. 

Pathogenesis. — To explain {a) the fever, and 
(b) the excessive destruction of corpuscles, which 
follow the spomlation of a horde of parasites, some 
observers have supposed that the newly produced 
spores irritate the thermic centres. Against this 
view may be set the fact that a large dose of quinine 
given before 'the paroxysm will destroy vast num- 
bers of spores (as proved by subsequent microscopi- 
cal examination), but may not modify the impending 
fever in the smallest degree— though it may entirely 
avert the next attack. Again, the excessive de- 
struction of corpuscles seems to exclude the idea 
that the only action of the parasites on the system 
is a mechanical action. The theory of a pyre^enic 
and haemolytic toxin (which raav just possibly be 
connected with the freshly liberated melanin) appears 
to be the only theory capable of explaining the facts 
of the case. At the same time it must be under- 
stood that no toxin has as yet been actually isolated 
in malarial blood. 

Pathological Anatomy.— The pathological 
anatomy of the paroxysm depends upon (i) the 
deposition of melanin in certain tissues ; (2) the de- 
position of the detritus of red corpuscles and of 
haemoglobin ; and (3) the congregation of sestivo- 
autumnal parasites in certain sites. As the paroxysms 
succeed each other, the melanin not only continues 
to be deposited but passes out of the capillaries and 
tends to be eliminate by the connective tissue and 
lymphatics. At the same time another pigment, the 
yellow pigment^ is precipitated in the liver, spleen, 
bone-marrow, and kidneys ; and the precipiUtion 
of this pigment continues after the subtidence of the 
parasitic invasion, and lasts during the cachectic 
anaemia which follows. It consists of granules of a 
pale ojr of a bright yellow colour, very small, or up 
to about in diameter, and of a square or angular 
shape. In the liver it occurs in the hepatic cells, 
oftm round the central vein, whereas the black 
pigment it found only in the oonnectivS tissue. In 
thespietD it is found in cells of the pulp ; in the 
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kidneys m the epithelium of the tubules. It 
blackens with age (Bignami). Though both me- 
lanin and the yellow pigment contain iron, only 
the latter pves the iron-reactions with potassium 
ferrocyanide and hydrochloric acid, or with ammo-« 
nium sulphide (p. 57). The black pigment is soluble 
in alkahs (e g ammonium sulphide), but msoluble 
in acids ; the yellow pigment in lx>th. Further study 
on all these points is required. The yellow pigment 
is found also in essential ansemias and even in 
ankylostomiasis (Daniels), and is reasonably thought 
to lie derived from the detritus or dissolve hsemo- 
globin of the red corpuscles. It is probably 
eliminated in the bile. 

Macroscopically, we have during the paroxysms 
pigmentation and sometimes hypermmia of the 
spleen, liver, brain and memnges, marrow, and 
kidneys The liver is reddish brown, enlarged and 
softened ; the spleen enlarged, softened, and almost 
black. In chronic disease, the spleen may be much 
enlarged ; its colour is vanable, depending upon 
the degree of melanosis, adhesions are generally 
present. The liver also may be much enlarged, 
with adhesions , the colour depends upon the rela- 
tive amounts of the two pigments ; the lobules are 
marked by melanosis of their periphery As true 
cachexia sets in, melanosis vanishes, leaving the 
previous hyperplasias Finally atrophy and amy- 
loid degeneration are recorded 

Clinical Phenomena.— i Incubation- Period. 
While It IS certain from experiment that the 
blasts cause infection after entry into the human 
circulation, the immediate changes which they 
undergo at that moment have not been ascertained 
It may reasonably be held, however, that they 
shortly enter the corpuscles and become amoebulse , 
and that these amoebulse next commence to repro* 
duce themselves in the ordinary manner— gradually 
becoming more and more numerous until, after the 
lapse of a definite interval, they become numerous 
enough to cause illness 

The actual incubation-penod has been deter- 
mined {a) by infection-expenments with gnats; 
{b) by similar experiments with inoculation of mala- 
rial blood , and (c) by observation of persons who 
have been taken ill some time after spending a 
single night in a malarious locality. The period 
may be taken as being from about six to twenty 
days 

There are cases in which the progress of the in- 
i^asion appears to be checked for a long time after 
infection, probably by the use of quinine as a pro- 
phylactic, or by a cool external temperature. In 
such cases the fever may suddenly burst forth when 
the patient abandons the qmnine, or enters a hot 
climate Instances of fever occurnng a few hours 
after infection are apocryphal. 

2. Prodromaia. — When the number of parasites 
mounts up toward the number requisite to cause 
fever, certain premomto^ symptoms may be ob- 
served. These are, briefly, aching in the bones ; 
dull pains in the head, liver, and spleen ; chilliness ; 
and often slight nses of temperature for a day or 
two before the typical paroxysm occurs. 

3. The Malarial Paroxysm. — ^When the parasites 
have multiphed up to or beyond the fever-point the 
catastrophe occurs. At this point the oiganisiiis, 
occupying the corpuscles in vast numbw, have 
simultaneously grown to their full dimansions, and 
have divided ea!^ into a number oi spores. ^ Next, 
almost simultaueottslyi the containing corpuscles of 
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all the parasites are ruptured ; the spores, the mela- 
nin, and the toxin escape into the liquor sanguinis ; 
and the paroxysm or aigue-fit commences. This 
consists of the three w^-known stages— the cold 
stage, the hot stage, and the sweating stage. 

Cold stage or rigor. — The patient expenences a 
curious sensation of chilliness. The fugitive pains 
in the body mcrease. A sudden nausea often sets 
in. The chilliness rapidly augments ; and if the 
patient rises, or if a breeze blows upon him, he begins 
to shiver, and then to shake all over. He is obl^ed 
to fling himself on his bed, and m the hottest 
weather calls for bed-clothes to be heaped over him. 
His teeth chatter, he hes huddled up, his lips and 
nails are blue, his countenance is anxious, and fre- 
quently he vomits several times. If we take his 
temperature, however, we find that, far from being 
below normal, it is already actually some degrees 
above it. The pulse is small and a little quicker, 
the respiration hurried ; the urea, chlondes, and 
total amount of urine increased , phosphates dimi- 
mshed ; pupils dilated ; and headache, horripilation, 
and vertigo often present. Thayer found this stage 
in 97 per cent out of 332 cases It is more pro- 
nounced in the quartan and tertian vaneties ; less 
marked and often entirely absent in the sestivo- 
autumnal. The stage lasts from a few mmutes to 
about an hour 

Hot stage — The temperature of the blood con- 
tinues to rise, and may reach its maximum about 
two hours after the onset of the ague-fit As it 
nses, the ngor gives place to flushes of heat, until 
the patient now feels as hot as he formerly felt cold. 
Headache, vonuting, vertigo increase , the skm is 
flushed, the conjunctivas injected ; the pulse rapid 
and full , pains in the TOnes, cough, urticaria, 
jactitation, epistaxis, diarrhcea, and even dehnum 
or drowsiness, and coma may be present. The 
unne becomes more scanty and high-coloured, and 
frequently contains albumen The temperature 
often reaches 106*^ F. or more Enlai^ement of 
the spleen is demonstrable in a large percents^ of 
even recent infections , and anaemia can be already 
detected on counting the corpuscles This stage is 
almost invanably present It may last from one to 
many hours It is much longer in the aestivo- 
autumnal infection than in quarun and tertian. 

Sweating stage — Beads of perspiration now b^n 
to form on the bps, forehe^, and breast The 
temperature falls rapidly. The pulse becomes 
slower. Profuse sweating, with rehef from most of 
the symptoms, sets m. Phosphates in the unne 
are augmented, the excretion of urea still remaimng 
above the normal The temperature continues to 
fall until it often goes several degrees below normaL 
The sweating then ceases, and ^e enlargement of 
the spleen rapidly dimimshes, but more or less 
ansemia remains. The length of this stage may be 
put down at two to four hours. 

The patient now feels almost recovered. The 
paroxysm has ceased, and the intermission begins. 

The parasites.— \i the blood be examined every 
hour dunng the ague-fit the following changes m 
the parties will be observed. At me begumio^ 
of the rigor a number of full-grown organisms, ea(£ 
practically consisting of a cluster of spores, can be 
seen ; and also a few veryyoung amoebulse attached 
to the corpuscles, and apparently recently escaped 
from some of the full-grown parasites just lefeired 
to. As the paroi^m advances the mature parasites 
rapidly diminish In number as they break up into 
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free spores ; while at the kme time the amoebulse 
become more numerous. Finally, about the height 
of the fever, no more mature parasites are found- 
all of them having broken up by this time ; but the 
blood now contains numerous amoebulse, each 
attached to or ensconced within its cellular host. 
During the sweating sti^e and all through the fol- 
lowing intermission, the organisms grow in size, 
until they in their turn reach maturity and occasion 
a fresh paroxysm. 

With the quartan and tertian parasites, all these 
changes can easily be followed by examining^ blood 
taken from the skin at intervals; but with the 
sestivo-autumnal species this is not possible, because 
when the amcebulse reach a certain stage of growth 
they vanish from the peripheral circulation, so that 
the sporocytes can only be found in blood taken 
from the inner organs, e.g. by acupuncture of the 
spleen. 

Besides the sporocytes and amoebulae, we often 
find gametocytes— sornetimes in very lar^e numbers. 
These, having no marked pathological significance, 
do not concern us at present. 

Destruction of parasites . — As each sporocyte 
produces from 8 to 30 spores, according to the 
species, the total number of the invading organisms 
would increase indefinitely were it not for some 
resistent principle in the host. We are forced to 
conclude that some such principle exists, but we do 
not yet fully understand the mechanism. If a 
patient be kept at rest in bed the phenomenon of 
spontaneous recuperation often occurs ; the parasites 
rapidly decrease in numbers, and an expected 
paroxysm fails to appear. Phagocytosis does not 
suffice to explain such cases, and it is more likely 
that the blood fabricates some chemical agent 
inimical to the invaders. Quinine, if given in 
sufficient doses, has the same effect. The observer 
must never imagine, however, because the parasites 
have become too few for the moment to be readily 
found, that they have disappeared altogether. 

Disposal of melanin . — The residual masses of 
melanin left after the dispersion of the spores are 
quickly taken up by (a) the wandering phagocytes 
of the blood, and (^) the fixed phagocytes of the 
vascular endothelium. The former are principally 
the large mononuclear leucocytes, and, to a less 
degree, the polynuclear neutrophiles. The fixed 
phagocytes are endothelial cells of the spleen, 
cerebrum, liver, and bone-marrow. Thus every 
paroxysm is followed by the appearance of melanin 
in a vast number of cells, especially in the spleen 
and the splenic vein. Pigmented leucocytes ^gin 
to appear in the peripheral blood shortly after die 
commencement of the paroxysm. 

Leucocytes during the ^roxysm. — These are 
diminished in number in ordi^xy attacks. In 
pernicious attacks, however, they may be largely 
increased in number — thoi^h this is now generally 
attributed to some complication. Relatively^ the 
mononuclear cells are increased, and the other 
varieties diminiriied, at least after the crisis. 

The red corfuscles . — A certain number of these 
are destroyed oy the breaking up of the sporocytes 
which th^ contain ; but counts made btfore and 
after the paroxysm iffiow that a large number must 
be destroyed by some other ^;encyin addition. It 
is therefore supposed that the toxin liberated by 
the sporocytes is hsemolytic as well as pyrogenic. 
During severe paroxysms one or two million cor- 
poscles, or even more, may disappear in every 


cubic millimetre of blood. This haemolysis is more 
marked in earlier than in later attacks. 

Not only are the corpuscles reduced in number, 
but they also often lose much of their haemoglobin. 
The total amount of haemoglobin may be reduced 
by 50 per cent, after several paroxysms, and repara- 
tion is slow. 

Other blood'Changes. — The density of the blood 
decreases with the decrease in the number of 
corpuscles (Viola). The total quantity of blood is 
diminished (Kelsch). The isotonicity of the cor- 
puscles is increased owing to the destruction of the 
less resistent cells (Viola). 

The urine . — The amount of urine excreted has not 
been sufficiently investigated to be considered here in 
detail. The specific gravity tends to be increased. 
The colour is usually dark, especially during the 
fever. The phosphates decrease during the fever 
and increase during defervescence and during the 
intermission. Potassium is in excess of sodium ; 
both are more abundantly excreted during the 
paroxysm than after it. Trichlorides are in excess 
during the first stage of the paroxysm, and diminish 
at the crisis and afterwards. Iron is considerably 
increased, especially after the attack. The amount 
of urea is increased ; it is greatest during the first 
stage, and least after defervescence. The uric acid 
seems to be unaffected. Albuminuriay hamaturia^ 
and glycosuria occur in some cases. Experiments 
on the toxicity are not conclusive. 

Other facts . — The tongue is generally small, red, 
and clean during the first paroxysm ; later it may 
become coated, especially in severe cases. The 
bowels tend to be constipated. A marked increase 
in the area of splenic dulness can generally be 
detected, even after the first paroxysm. Splenic, 
hepatic, or epigastric tenderness is often present. 
Marked pallor, indicative of the rapid hoemolysis, 
frequently occurs after the attack. 

Modifications in the paroxysm . — The paroxysm 
as described above is subject to modifications which 
may be divided for clinical convenience into (<z) 
normal, and [b) abnormal modifications. The most 
important of the first are the modifications due to 
the species of parasite concerned. 

The quartan paroxysm. — This lasts about 9 hours. 
The premonitory symptoms are generally slight. 
The rigor is usually severe and distressing, and is 
seldom absent. The fever is sharp, rising to 105® 
or 106° F., or even more. The sweating is profuse 
and gives rapid relief. 

The tertian paroxysm lasts about 1 1 hours, and 
is very like the quartan. The rigor is perhaps less 
severe, the fever more so, secondary symptoms 
such as vomiting, headache, and pains in the oones 
being perhaps more marked. 

7 %e cestivo-autumnal quotidian paroxysm is 
generally short, lasting 6 to 12 hours (Marchiafava 
and Bignami). Rigor is very often slight or 
absent ; but the secondary symptoms are apt to be 
very severe. 

The astivo-autumnal tertian paroxysm is the 
gravest and longest of all. It lasts from 24 to 40 
hours ( Marchiafava and Bignami). The temperature- 
curve differs much from that of the other varieties. 
There is a rapid and high rise, followed by sustained 
fever, and then by a temporary .fall with some 
amelioration of the symptoms— called the pseudo- 
crisis. But the fever now increafes again, risins 
still higher than before ; and, lastly, the true crisis 
sets in. The secondary symptoms are most severe 
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in this variety ; pernicious attacks most common ; 
and, perhaps, rigor most often absent 
Otner normal modifications — It must always be 
remembered that the paroxysm is likely to be most 
prolonged and severe in earlier attacks^ to whatever 
species of parasite they are due. In such cases 
the prolongation is often caused by the fact that as 
a rule in recent infections the parasites do not 
sporulate so simultaneously as they do later At 
the same time the severity of the symptoms is 
greater, probably because the patient, who is as 
yet unaccustomed to the disease, is more sensitive 
to the intoxication. Hence it often happens, even 
in certain cases of tertian or quartan, that the 
paroxysm is so prolonged that before it is well over 
the succeeding paroxysm has already commenced, 
giving nse to a remittent or submtrant fever 
On the other hand, in old infections ^ust the 
opposite state of things prevails . the parasites tend 
to sporulate smartly together; and the system, 
better inured to the toxin, suffers less severely 
from Its effects This is frequently seen in natives 
of malarious districts, especially in native children 
In such the paroxysm is often scarcely apparent • 
the adult lies down for half an hour, and the child 
continues to play undisturbed 

Other points to be remembered are that the seve- 
nty of the paroxysm depends ceteris paribus {a) on 
the number of sporocytes present, and (3) on the 
species — the sestivo-autumnal being the most viru- 
lent 

4 Pernicious Paroxysms — In addition to the 
variations of the paroxysm just given, which may 
be looked upon as being more or less normal inci- 
dents of the disease, certain exceptional forms, ot 
great importance to the physician, are sometimes 
met with These forms, which show considerable 
clinical vanety, are collectively known as pernicious 
attacks As their name implies, they are dangerous 
to the patient , but, fortunately, they are compara- 
tively rare They occur chiefly in very malarious 
localities and seasons , and among those who have 
already suffered from a few attacks but have not yet 
become habituated to the poison, especially among 
those who have been exposed to hardships and have 
not been adequately treated As a rule, pernicious 
attacks are associated with very large numbers of 
arasites — not necessarily found in the penpheral 
lood, but present in the body as a whole, or in 
certain organs 

c A remarkable fact about such paroxysms is that 
they are found almost entirely in connection with 
the aestivo-autumnal parasites, especially the tertian 
variety. As already mentioned, these parasites, as 
soon as they grow to any considerable size, tend 
to disappear from the peripheral circulation and to 
con^egate in the spleen, liver, bone-marrow, brain, 
or digestive tract (this statement does not include 
the gametocytes of this species). Hence, if the 
total number of organisms is very large, we are 
apt to find, in addition to the orainary symptoms 
of the paroxysm, certain grave symptoms referable 
to the organ or organs most attacked Such cases 
are also known as comitata or complicated attacks* 
Simple or Hyperpyrexial Pernicious Paroxysm * — 
This name should be reserved for cases in which 
the symptoms are referable simply to supenntoxi- 
cation without implication of any special organ. 
Death is threatened or occurs as the result ot 
hyperpyrexia, accompaided by the usual sym- 
ptoms. 


m 

Cerebral Pernicious Attacks. — These are referable 
to the accumulation of immense numbers of sestivo- 
autumnal parasites in the cerebral and meningeal 
capiUanes. Sections often show the vessels crowded 
with mature sporocytes, leading to stasis and 
hypersemia. The pnncipal clinical forms pro- 
duced are as follows The comatose form , head- 
ache and stupor followed by coma ; pupils con- 
tracted , respiration slow — occasionally Cheyne- 
Stokes breathing , sometimes spasms ; reactions 
often entirely abolished. Death is frequent, and 
the cases are very apt to be mistaken for sunstroke. 
Fever is not necessanly high Other forms are 
indicated by their names — ataxic^ tetanic^ and 
delirious forms. Fits are common in children 
during the paroxysm Bulbar paresis, hemiplegia, 
paraplegia, and amblyopia, are all known to occur, 
but if death does not intervene, all are completely 
or nearly transient Cerebral and retinal ^ncti- 
form hemorrhages are not uncommon Meningeal 
and choreal types are known In all a fatal result 
may occur as a result of secondary lesions, some 
days after the parasites have been reduced by 
quinine 

Gastro-intestinal type — The capillaries of the 
digestive tract are often the seat of a parasitic 
stasis, leading to symptoms referable to this tract. 
The most important form is the choleraic, which 
closely simulates cholera The stools, however, 
do not become entirely choleraic, though death 
may occur Dysenteric, diarrheal, and melcenic 
attacks are also known , but the observer must be 
on his guard against mere concurrent affections in 
such cases 

Bilious type — In this there is polycholia of a 
hematogenous order, derived from excess of hemo- 
globin thrown into the liquor sanguinis during the 
paroxysm These cases are characterised by jaun- 
dice, dark stools and unne, vomiting, high fever, 
rapid blood-destruction, death under coma, or slow 
recovery 

Algid type — Though numerous parasites and all 
the other symptoms of the paroxysm are present the 
fever may be almost entirely absent — and this not as 
a result of habitude The pulse may be almost lost, 
and collapse follows The pathogeny is not known 

‘ Other types are the sudorific type, in which the 
sweating stage is followed by collapse , the syncopal 
type, in which fainting occurs , the gastralgic type, 
associated with sharp epigastnc pam and vomiting ; 
the hemorrhagic type, with epistaxis, haemopt>’Sis, 
&c ; lastly, the pneumonic type, simulating pneu- 
monia but w/ consisting of a concurrent pneumomc 
attack , there is painful cough and bloody sputum, 
with a moderately dull note over the lung 

Post -malarial fever — This is a name given to q 
continued fever, which is not directly due to the 
parasites, but which sometimes sets m after a mve 
malanal paroxysm. It is most probably promiced 
by secondary lesions caused by the organisms during 
the paroxysm It is not amenable to quinine ; 
and may last many days. It is remarkable that 
dunng Its course the number of corpuscles may 
continue to fall, and even death may occur, though 
for many days the parasites may have disappeared 
as the result of previous cinchonisation. Needless 
to say, the observer must show reserve in giving 
this name to cases in which the organisms are not 
found a^once. 

S. ProcKsim of JParoxysms * — We have confined 
our attention hitherto to me stnrlo oaroxvsm and its 
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modifications, because it constitutes, so to speak, 
the pathologiad unit of an acute malarial infec- 
tion. The sequence of events consists of a series 
of these units disposed in a more or less regular 
order. The parox3rsm tends to recur every one, 
two, or three da}^, according to the species of the 
pathc^enic organism. But at the same time this 
type is apt to be modified by several circumstances 
which it IS necessary now to examine. 

Single Jnfectiom^ — A single infi^tion is one in 
which each p^xysm is due to the pr(^eny of the 
Mrasites which caused the previous paroxysm, 
^us in a single quetrian infectitm, if a first gene- 
ration of parasites caused fever on the first day of a 
month, the next paroxysm would be caused by their 
progeny on the fourth day of the month ; the third 
paroxysm by the third generation on the seventh 
day ; and so on — there being no paroxysms between 
these dates. Similarly in a single tertian infection 
(whether the parasites are the ordinary or the 
sestivo-autumnal tertian parasites) the paroxysms 
occur every other day. Lastly, in a single quoti- 
dian infection, one paroxysm occurs every day. 

Double Infections. — Here we have two series of 
parasites of the same species sporulating at different 
times. Thus in a dottle quartan infection, while 
one series causes paroxysms on the first, fourth, and 
seventh of a month, another series may be causing 
paroxysms on the second, fifth, and eighth days, 
the tMrd, sixth, and ninth days being fever-free. 
Or perhaps the second generation may sporulate on 
the third, sixth, and ninth days, the second, fifth, 
and eighth days now being fever-free. Similarly a 
double tertian shows paroxysms not only on the 
first, third, and fifth days, but also on the second, 
fourth, and sixth days; while a double quotidian 
may have one series of paroxysms every morning, 
and another every evening. 

Lastly a triple infection is one in which there are 
three scries of paroxysms due to the same spedes 
of parasite. TTius in a triple quartan the patient 
has one series of attacks on the first, fourth, and 
seventh days ; a second series on the second, fifth, 
and eighth days ; and a third on the third, sixth, 
and ninth days. 

Hence it is apparent that a quotidian fever is not 
necessarily alwa^ caused by the quotidian parade. 
It may also be due to a double tertian or a triple 

r utan infection. It is remarkable, however, that 
re is often a notable difference between quotidian 
fevers due to the different spedes, because, with 
the quartan and tertian parasites one series of 
paroxysms is stronger than another ; so that the 
type is still visible on the temperature-chart by 
a higher fever on every other day with the tertian 
parasite, and on every third day with the quartan 
parasite. 

Remittent^ Subintrant, or Subeoutimtous Fevers, 
Other dreumstaneet which influence the fever 
curve are the normal modifications to which the 
paroxysm is subject The most important of these 
IS the proloogatioD of the paroxysm due (a) to in- 
fection by the aestivo-autunuial tertian parasitef, or 
{b) to sporulation not being simultaneous, or {c) to 
want of babituatioD in the patient In such cases 
the paroxysms are apt to run into each other ; a 
second bepns before the first haa ceased ; and we 
obtain what is caUed a malarial remiuent fever. 

This point should be carefully noted. A re- 
mittent f^er is not fundamentally different firom an 
intermittent fever ; it is metdy due to the coales- 


cence of attacks, with absence of the usual inter- 
mission. It is always apt to occur during the first 
days of fever due to any species of parasite. It is, 
however, especially liable to occur in the sestivo- 
autumnal tertian iinection, because of the ordina^ 
length of the paroxysm in such cases ; and also in 
the sestivo-autumnal quotidian, because of the short 
life-cycle of this parasite and its tendency to sporu- 
late irregularly. Thus remittent fever is generally, 
though not always, associated with the astivo* 
autumnal parasites. 

Another source of variation in the chart is the 
anticipation or retardation of sporulation which 
sometimes occurs. 

Lastly, in grave or complicated cases, post- 
malarial or other secondary fevers obscure the perio- 
dicity of the attacks. In all these cases, however, 
the observer should remember that the beginning 
of a fresh paroxysm is generally marked clinically by 
an access of fever, often accompanied by chills or 
rigors, and microscopically by the appearance of 
young parasites in the corpuscles. 

6. Rallies and Relapses. — After a few weeks of 
fever, even without treatment, a rally usually occurs. 
The fever, perhaps at first remittent, becomes inter- 
mittent ; then, in complex infections, first one and 
then another series of paroxysms cease, the chart 
being modified accordingly. Reparation of the 
blood takes place ; the fever-producing forms of the 
parasite disappear ; the temperature stands below 
normal ; and the patient thinks himself recovered 
and resumes his avocations. This improvement may 
last for days, weeks, or months ; but if treatment 
has not been continued, and especially if the climate 
is tropical, a relapse is almost sure to happen. All 
the old symptoms recur, and the parasites are found 
again. After this relapse has lasted some time, 
there is a second rally, followed perhaps by a second 
relapse ; and rallies and relapses alternate, some- 
times during years. On the other hand, permanent 
recovery, either spontaneous or the result of treat- 
ment, or death may intervene at any moment. 

Examination! of the blood generally shows that 
the fever-producing forms of the parasites are ab- 
sent daring the rallies and present during the 
relapses; but the gametocytes, especially of the 
aestivo-autumnal parasites (called crescents) may be 
found also during the rallies. It has been suggested 
that the organisms enter upon some latent phase 
during the rallies ; but the simplest theory (and one 
which is support^ by a study of the jperasites of 
birds) is that they onl^ dimini^ so much in number 
as to become at once insofficient to cause fever and 
difficult to find in the small quantities of blood 
usually examined. We can reaculy understand how 
even a few scores of parasites may keep the infec- 
tion alive for years without being numerous enough 
to OToduce any symptoms whatever. 

The relapses are precipitated by exposure, fotigue, 
chills, inc^estion, and intercorrent affections, by 
aaytli^, in short, which tends to reduce the vitaU^ 
of the host Nothing is commoner in the trt^cs 
than to see bands oi native workmen or soldiers 
attacked by epidemics of fever immediately after 
commencing some severe labour. Such cases are 
often only impses amoi^ peftons already infected. 
Owing to the same foots eveA intdH^eiH persoot 
. often ascribe their fever to chills. 

In malarioiis loeallfeies many apparent rekpses 
may really be dne to rcinfoctioik j and oax pmmt 
kaowledge shows that, if AmpbeUs be premt, a 
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S itient may become reinfected even from htmielf. 

n the other hand, true relapses certainly occur in 
persons long removed from malarious areas. Such 
cases are found with all the species of parasites: the 
quartan is especially obstinate 
7. Chrome Malarta» — The condition just de- 
eenbed is known as chronic maUnai disease ; and 
consists of a continued infection in which the para- 
sites occasionally become numerous enough to pro- 
duce fever, together with the development of certain 
important secondary symptoms. As the disease 
progresses, three senes of phenomena mamfest 
themselves ’ (a) the parasites tend to become less 
and less numerous ; {b) their toxin produces less and 
less effect , and {c) the accumulated effect on the 
system of successive paroxysms becomes more and 
more marked — producing the secondary symptoms. 

These consist pnnci pally of anaemia, melanosis, 
siderosis, enlargement of the ^leen and liver, and 
perhaps a secondary fever The anamta is due 
partly to the blood-destruction which takes place m 
the paroxysm, and in part probably to the state of 
the organs Dunng the earlier paroxysms, each 
attack IS followed by a sensible reduction of cor- 
puscles , but this reduction tends to become less and 
less with each relapse , and finally a constant ohgo- 
cythsemia, standing at 1,000,000 corpuscles per 
c.mm or even less, is arrived at Grave paroxysms 
precipitate this result The oligocythaemia is asso- 
ciated with nucleated normoblasts and leucopenia, 
in which the large mononuclear cells are said to be 
relatively above the normal in number True per- 
nicious anaemia with megaloblasts is certainly found, 
especially among pregnant women and the aged 
(Marchiafava and Bignami) The melanosis^ due 
to the constant deposiUon of black pigment m the 
organs, grows more intense as the infection advances, 
but tends to be eliminated as the mvasion subsides 
On the other hand, siderosis (depxisition of yellow 
pigment) increases as the invasion subsides. The 
spleen^ sensibly enlarged even after the first 
paroxysm, increases with each relapse, until it may 
reach almost to the crest of the ilium and beyond 
the umbilicus The liver shows a similar enlarge- 
ment, extending several inches below the costal 
margin Both organs may be indurated, and may 
be tender on pressure, or may even be the scat of a 
dull aching. In cases of grave, and especially of 
tender, tumours, the writer has found in India a 
condition of caehectic fever of a continued type, 
oscillating within a few degrees above normal, not 
accompanied by parasites even in the splenic blood, 
and not amenable to quinine. He is inclined to 
attribute it to the state of the organs ; to which 
Kelsch and Kiener refer their fiivre symptomahque, 
which IS probably the same thing. Debility, ema- 
ciation, cardiac bruits, epistaxia, darkening of the 
skin, occasional icterus, diarrhoea, consupatkm, 
dysMpsia, and, later, oedema of the feet and fiioe, 
and ascites, fill in the outline. 

It is important to note, however, that in many 
cases, especially among well-to-do or habituated 
persons, seconda^ qrmptoms scarcely appear, 
chronic malaria finding expression only in occa- 
sional paroxysms occurring at long intervals. It 
also teems that enlargement of the uver and spleen 
depends upon local and raaal conditions as well as 
upon malaria. Thus the writer has not found it in 
one or two severe and lasting endemics. Rogers 
gives observations tending to show th^ spl^tc 
tumour may depend on impurity of water-supply* 


Daniels shows that wfaUe a very large pei e e n ts ge of 
negro and Indian children possm s^enk tumour in 
British Guiana, the former recover from it first. It 
is probable that vanous conditions or complications, 
such as habitude, climate, poverty, food, diarrhoea; 
dysentery, and helminthiasis, minify the secondary 
symptoms in many ways. 

8. As the disease progresses 

further, the parasites disappear entirely in many 
cases, even the melanin being ehminat^ from the 
spleen This is shown by examination of splenic 
blood during life ; and Daniels (oonfirmra by 
the wnter) shows that a considerate percentage 
of greatly enlarged spleens and livers found at 
autopsies contain no melanin at alL In such cases, 
however, the secondary symptoms-^^nsemia, splenic 
and hepatic tumours, &c — are very apt to remain 
after the extinction of the invasion ; and we obtain 
the final condition of malarial cachexia. 

In early cachexias it is probable that the secondary 
or cachectic fever may be present ; but later on, 
especially as the splemc tumour becomes mdurated 
and then decreases, the temperature fdls to sub- 
normal, and a state of extreme debility, with any 
or all of the symptoms noted above, remains. 
Death may occur from asthenia, or more commonly 
from complications, especially from pieumonia 
during the cold seasen, and diarrhoea ana dysentery 
dunng rainy seasons. On the other hand, complete 
recoveiy may set in even at this stage, espei^y 
in chilaren and well-fed and well-treated persons. 

9 Sequela. — Owing to the length of the chrome 
malarial infection, it is always difiBcolt to say whether 
a sequela is a resulting or an mtercurrent affection. 
Paresis, paralysis, aphasia, ataxia, and chorea, 
sometimes follow grave paroxysms. The pathogeny 
of nervous sequelae is traced chiefly to cerebral or 
cerebellsur punctiform haemorrhages. Ulcerative 
enteritis^ acute and chrome nephrtlts^ aUmminurus^ 
and glycosuria are fairly well established sequdse 
both of parasitic and cachectic malaria. Cirrhosis 
of the liver is given by Kelsch but disputed by 
others Punctiform hamorrhages of the retina and 
deafness are sometimes found. Ruphsre of the 
spleen from slight injunes is far from uncommon. 
Most important sequelae, if they can be called so, 
are poverty owing to the inability to work, and 
perhaps a proneness to kelmtsUksasts, Generally 
speaking, malarial disease has no phlegmonous ten- 
dency {See also p. 770.) 

10. Comphcatious. — llie condition of things 
which has been called typko^maka^ fever should 
be looked upon as being a mere concurrence of the 
two diseases. Typhoid fever like other disease 
(e.g. gonorrhoea) is apt to bring on relapses of 
mslunal fever. A more important and very fistal 
comphcation is that of pueumoma in malaml 
cacbectics. Dysentery ana Aarrkeea are almost as 
frcM|uent and fatal assoaations in the tropics. The 
writer IS of opinion that aukylosiomest rmnd* 
wwnwx, wi^wormSf ametbest and cenomoneulSf all 
tend to be more common in poor malarial cacheddes. 
Insolation, tropuai kepoMu, and ofiiefst are often 
associated with all ita^ of the disease. The phy- 
sician should remember (a) diat intefcorrent infec* 
uoos predispose to malarial rriapaes, and that 
the reduced vitality doe to chionk malaria seems to 
predispose to interament iafoctkMia 

D1AONO8IS.— The phyridaa may he feqtdiod, 
not only to d is tin gnia h thediaeaae at aiqrfltagt firam 
other afifecrions, bat to dtteimlne the sporiei of 
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the parasite, the severity and progress of the inva* 
sion, or the presence of post<malarial and cachectic 
fevers. 

Duri^tJU Jirst paroxysms a prompt and definite 
diagnosis cannot always be made on epical grounds 
alone — at least in early cases. In many instances 
the first parox^ms have a subintrant character; 
the fever is remittent and approaches the continued 

S Z-pe ; and the seconds^ symptoms have not yet 
evelop^. Hence, as it is bad treatment to delay 
the exhibition of quinine until the rhythmicid 
quality of the fever declares itself, immediate exa- 
mination of the blood is often demanded. In the 
majority of cases this clinches the diagnosis at once 
by revealing the presence (a) of the parasites, and 
(s) of pigmented leucocytes. In the first one or 
two paroxysms, however, both parasites and melani* 
ferous leucocytes may be still too scarce to be easily 
detected. In such cases we are often guided by 
the leucopenia and large number of mononuclear 
cells after the orisis (Christophers and Stephens). 
The same condition may, however, occur in typhoid 
fever. 

In somewhat older infections both parasites and 
pigment and the periodical nature of the fever be- 
come almost invariably manifest. To find the first 
vrith certainty, however, the physician must be a 
practised ob^rver ; he must be able to detect the 
small amoebuke of the aesdvo-autumnal parasites ; 
he should search the blood when the tem^rature is 
rising ; and may have to search it more than once. As 
r^ards the fever, although the classical curves may 
not be established, a sudden drop to below normal 
(c.g. to 97° F.) is very indicative of malarial fever, 
if powerful antipyretics have not been given. 

sail later the occurrence of relapses and the 
appearance of splenic and hepatic tumours and of 
the dusky complexion are additional aids to dia- 
gnosis. In old casest when the parasites are absent 
<Mr too scanty to be found, we must rely upon the 
secondary symptoms and the character of the 
ansemia. Ankylostomiasis is very apt to be taken 
for malarial cachexia. In early cases of the former 
the ova of the worms are to be found ; in those of 
the latter, splenic and hepatic tumours exist. 
Advanced cases of both, however, may often exhibit 
little difiference, except perhaps in the deeper 
anaemia of ankylostomiasis. 

The curative effect of quinine in malaria is always 
a valuable aid to diagnosis. Post-malarial and 
cachectic fevers are distinguished by their continued 
^pe, by the absence of fWer-producing parasites, 
lUM by resistance to quinine. Examination of the 
splenic or hepatic bloM is demanded in some cases. 

Detection. — ^The microscope must have a one- 
twelfth oil-immersioD lens, aid a sub-stage con- 
denser., Use the flat mirrcHr. Do not place too 
near the window. Em^py as much light as is con- 
sent with good definition— pigment shows best 
in a bright light. To deanse glames in water will 
sofl&ce. New cover-glasses must be soaked in acid 
and then washed. Rub the finger dry and clean 
before prickti^ Prick the insenntive dun above 
the nau. The blood must come easily. Take up 
on the cover-glass a drop the sisc of the bend of an 
ordinary pin. Wipe the slide. Drop the changed 
^ver-plaas um k from the height ci half an inch. 
Exanuoe fields where the corpuscles lie fiuiiy sm* 
me but are not CTashed; for the larger pasasoes 
™cker fields will mfdct. Do not waste rime over 
bad adds or specimens. The student must 


himself fiimiliar with vacuolated and crenated red 
corpuscles, dirt and flaws in the glass, blood-plates, 
Ac., by studying his own blood. Vacuoles have a 
thick refractive marmn, appear to alter in size with 
change of focus, and often quiver within the cor- 
puscle— things never seen with amoebul». Ring- 
shaped and eye-shaped vacuoles are sometimes seen, 
but these are seldom quite circular like amcebuise. 
If only small amoebulse, or only those with crescents, 
are present, the case is aestivo-autumnal. If larger 
pigmented forms, still enclosed in corpuscles, are 
numerous, it is quartan or tertian. In this case, if 
the infected corpuscle is small, we have a quartan ; 
if large, a tertian case. Crescents which have be- 
come spherical may be mistaken for large quartan 
and tertian organisms, but the former are not en- 
closed in corpuscles. Examine at the beginning of 
the paroxysm. A parasite will generally be found 
in one in ten fields ; sometimes several occur in one 
field. 

To dissect mosquitoes^ kill with chloroform and 
examine fresh. Pass a needle through the thorax 
and hold down the insect in a drop of water placed 
on a glass slide. With another needle separate the 
last two tail-segments. Pull out the stomach, intes- 
tine, Malpighian tubes, and ovaries. Examine the 
stomach for zygotes, first with low and then with 
high power. They will be seen as small circles 
containing melanin when young ; as large spheres 
later. For the salivary glands use fairly strong salt- 
solution and tease out the scales near the neck. 
The blasts will appear like snips of thread in the 
body-fluid or in the cells of the gland. Insects 
gorged with blood should be kept alive for a day or 
two until the stomach has emptied itself. They 
need water and bananas to be kept living for 
long. 

Staining is not necessary for diagnosis, and can- 
not be discussed here. Almost any method suffices 
merely to colour the parasites, both in man and in 
the gnat ; but in order to distinguish the nucleus 
the Romano wsky method should be employed, and 
the reader must study the monographs on malaria. 

To examine splenic or hepatic tissues during life 
insert a rather large hypodermic needle (without the 
syringe), the patient holding his breath. Leave in 
situ for about 60 seconds, during which the needle 
fills with blood. Withdraw and blowout the blood 
and tissue cells upon a slide. Parasites and black 
and yellow pigments can easily be found. The 
writer has never observed any real inconvenience 
produced. 

Since the life of the whole group or horde of or- 
ganisms coincides exactly with the life of any one 
of the individuals constituting it, it will readily be 
understood that in a single infection by the quartan 
parasite sporulation occurs only every 7a hours, 
that is, every third day ; in the tertian it occurs 
every other day ; in the aestivo-autumnal every day 
or every other day according to the variety. 

In the case of double and treble infections there 
are two or three distinct hordes of parasites of the 
same kind in the same host— distinct, l>ecause at a 
given moment they present diflerent stages of 
growth. Th^ when one horde is sporuiatiDg, 
another is still growing, and will sporulate to- 
morrow or the next day according to the spedes. 
Similarly we often see mixed ii^eciions—Xwat is, 
cases in which hordes of two or even three diflerent 
kinds of psrasites exist in the same host In sE 
tbeM cases eadi horde continues to propagate inde* 
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pendcntly of any others which may be present along 
with It. 

The parasites pass the greater part of their exist* 
ence safely ensconced within the corpuscles and 
engaged simply in growing. Their only effect 
during this period is to consume and destroy the 
individual corpuscles in which they happen to lie. 
But when the moment comes for thein to rupture 
the corpuscles and scatter their spores in the liquor 
sanguinis, other and more important phenomena 
assert themselves. Together with its spores, each 
parasite liberates a few black granules of melanin — 
the altered hsemoglobin which it contains This is 
ultimately taken up by the phagocytes of the blood, 
and finally finds its way to the spleen and other 
organs, which in the course of time it renders 
melanotic At the same moment, moreover, each 
parasite liberates a minute quanti^ of some tOKic 
substance If the whole horde of parasites sporu- 
lating at the moment be a large one, the total 
amount of toxin hberated must also be large ; and 
if this be suflSciently large, it produces the fever and 
other symptoms which are characteristic of a typical 
attack of malanal fever Hence it follows that the 
attacks of malanal fever coincide in time with the 
sporulation of each successive horde of parasites ; 
and, since this occurs at regular intervals of one, 
two, or three days, according to the species of 
parasite concerned, the successive attacks of fever 
must show a similar rhythmical periodicity — which 
15 , in fact, the distinctive peculiarity of malanal 
fever 

PrcXjNOSIS —This IS much better m temperate 
than in hot climates , and m those who take quinine 
^^ell, who can afford good food and removal from 
malarious localities, and who belong to habituated 
races Pernicious attacks are certainly much less 
common with the quartan and tertian parasites ; 
on the other hand, these parasites often produce 
ver) obstinate infections in hot climates Nearly 
all infections catt be stamped out if taken in time. 
Recovery is often complete even from very severe 
cachexias Pernicious attacks are very fatal — espe- 
cially the cerebral and choleraic forms, particularly 
w hen occurring after considerable amemia has been 
alrc.ady established, or in old people Pneumonia, 
chronic dysentery, and diarrhoea are grave compli- 
cations Amyloid degeneration necessitates a bad 
prognosis As a rule the prognosis is good in 
malarial disease if the patient can and will follow 
the directions of his medical adviser. 

Treatment — i. Preventive. — Personal, — -In 
all malarious localities mosquito-curtains should be 
scrupulously used during sleep. They should be 
entirely free from the smallest holes, rents, or 
apertures; should be carefully tucked under the 
mattress or bedding , and should be entered with 
precautions to prevent the simultaneous entry of 
gnats. A punkah over the curtains adds to the 
safety and comfort of the sleeper, and punkahs 
should be used in the days and evenings as much as 
possible Cuhotjuges are not to be trusted. 

Quinine is a very good prophylactic. The writer 
prefers 5 to i o grains daily before breakfisst Othen 
recommend 15 grains or so twice a week. It is 
certain that iuecdon can be largely postponed, if 
not entirely prevented, even in the most malarious 
districts, by persons who employ such measures 
with care m common-sense. 

Punkahs, &(ed wire-gaute screens to 
the windows, whitewashed walls, and removal of 


all stagnant water from tubs, fiower*pots, and de- 
pressions in the ground are called for. 

Barracks i gaols, haspUals, and rest-homes should 
always be carefully attended to m these respects. 
Patients suffering from either acute or chronic 
malaria should be invariably protected by nets. 

Segregation — Europeans generally contract the 
disease through the £^ency of Anopheles from 
natives— especially from native children— living 10 
their vicinity. In all malanous tropical towns the 
Europeans should live m a separate quarter. The 
houses should be large airy structures, theT rooms 
being whitewashed or painted white, and provided 
with a white ceiling Surrounding bush should be 
cleared as far as possible— though a few laig;e trees 
may be left 

Municipal measures — In all towms possessing 
sanitary agenaes, the whole area should, if pos- 
sible, be gradually drained and levelled so as to 
remove all pools where Anopheles may breed. 
Agents should also be employed to destroy larvae 
by oil or tar, or by overturning vessels of stagnant 
water In the water’s opinion these measures wtU 
be likely to protect a larger number of people at 
less cost than measures of personal or domestic 
hygiene alone can do. Koch recommends treating 
a whole population with quioiDe , this may be 
practicable in certain isolated communities. 

The best rule is to adopt as many measures as are 
possible under local conditions. 

Exemption — A certain degree of ezempdoo 
IS certainly often acquired by those who have passed 
through a long malarial infection. Thus a large 
percentage of native children suffer from the disease 
in all Its stages ; but as they grow older they throw 
It off, and, though they occasionally suffer later 
from fever, they do not suffer much Hence, adult 
natives often seem to escape where Europeans con- 
tract grave infections No means of confemng 
protective properties is known 

2 Curative —Quinine is a specific against the 
propagation of the parasites within the blood ; but 
It must be employed in a skilful Qianner. The 
object IS not to reduce a given attack of fever, but 
to rid the s>stem of the parasites entirely. Imme- 
diately after a definite diagnosis ts ob^ned, the 
drug must be given promptly and in sufficutU doses, 
and must be continued for months The wnter 
considers it a grave mistake to withhold it until the 
temperature falb below normal ; though, perhaps, 
excessive doses ^ould not be emploj’ed when there 
IS high fever. The most effective time for ad- 
ministration is about an hour bdore the commence- 
ment of an expected paroxysm ; but m the early 
remittent stages quimne should be nven thrice 
daily As a rule, the daily amount lor an adult 
need scarcely exc^ 30 grains, distributed accord- 
ing to the physician’s ducretion. The amount of 
* sinnog m the ears ’ is a good test of the degree 
to which the system has been saturated. A usdiil 
rule is ^ust to maintain a considerable degree 9# 
singing in the ears while the parasites or pigmenlifed 
leucocytes are suffiaently numerous to be q w t ec te d, 
and for a week afterward In a hot dimale 
parasites appear to be much more xeshftent to 
quimne than in a temperate one. After theetta^ 
or relapse has pamed off for a week, the jkoe may 
be reduced to 10 grains daily before bmhldhot, and 
5 grains again in the evening— to be cOntiiieed for 
another two we^ Thin,giadimUyr^litem4ne- 
tioosmaybemade. MansonreoomniaidstSgia^iii 
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three doses once a week. The susceptibility of the 
patient must be a guide. The drug must not be 
entirely abandoned for at least three mrniths after 
an attack. 

The writer always recommends quinine to be 
given in add solution just before a meal, ^e first 
mouthful of food being swallowed just after the 
medicine. This removes the taste at once, and 
mitigates the irritant effect on the stomach $ while 
singing in the ears often announces absorption 
within half an hour. Pills and capsules are apt to 
become insoluble in damp tropical climates. Rectal 
or hypodermic administration is often necessary : in 
the former case, up to 20 grains or more thrice 
daily ; in the latter, up to 10 grains thrice daily. 
The physician should always keep special tabloids 
of quinine, and a good syringe for hypodermic use 
{set Hypodbrmic Medication). If he possesses 
only the sulphate, this should be dissolved by 
adding half its weight of tartaric acid with the 
requisite amount of boiled water. The syringe and 
needle should also be boiled ; and the injection 
made into muscle. 


In chronic malaria it is not necessary to press 
quinine unless there is evidence to show that the 
parasites are still present. Small doses suffice at 
this stage ; but on the other hand, close attention 
must be given to the secondary symptoms. Arsenic, 
iron, and sodium sulphate and bicarbonate are un- 
doubtedly beneficial. Starved cachecdcs require 
careful feeding. At all sh^es removal to a tem- 
perate climate, sea-voyages, or courses of medicinal 
waters are to be recommended. 

Subsidiary symptomatic treatment is not to be 
neglected ; but details must be left to the physician. 
Pu^dves and also opium are often most useful. 
Me&ylene Wue has been rather discredited. War- 
burg’s dncture is valuable (dose about one table- 
spoonful). Antifebrin and phenacetin are much 
abused, and the writer even thinks that they may 
be harmful if given before the crisis, or too fire- 
Quendy. In hyperpyrexia tepd baths are better. 
A full knowledge of the pathology is the first 
essential of treatment ; and the physician is not 
justified in neglecting the Ic^cal use of quinine for 
popular nostrums. In malarious localities the 
patient must invariably sleep in well-arranged 
mosquito-curtains, to avoid infecdng others and 
rdnf^ii^ himself. Quinine must be well pushed 
in pernicious attacks. Entozoa should be expelled. 
^ also Blackwatsr Fever, p. 145. 

Ronald Ross. 


MALFORMATIONS {maUy amiss ; and forma^ 
1 fitthion).— S ynon. : Fr. Mal/ormalums \ Ger. 
Missbildtmgm, See Monstrosities. 


MALIGNANT DISEASES. -This term is ap- 
pli^, first, to tumours which, without any natural 
limitadcm, gradually involve the sorroondii^^ tis- 
sues, reproduce themselves in distant parts, and, if 
unremoved, inevitably lead to the destruction of 
life ; and, secondly, to certain variedes of fevers and 
other acute affections, such as typhoid fever, scarlet 
fWCT, small-pox, and cholera, which present pecu- 

PUSTULE.-*. W«mM, 
MALINGERING.*.-^ Fbiombd Diseases. 


MALLEI N. — See Glandbrs. 

MALTA. — A warm, moist, and variable winter 
climate. See Climate, Treatment of Disease by. 

MALTA FEVER. — SVNON. : Febris undulansx 
Mediterranean Fever ; Gastric Remittent, and 
Bilious Remittent Fever ; Rock-Fever (Gibraltar) ; 
Neapolitan Fever, &c. 

Definition. — An endemic disease of long dura- 
tion, characterised by fever, enlarged spleen, profiise 
perspiration, constipation ; by almost invariable re- 
lapses : accompanied by pains of a rheumatic or 
neuralgic character, and sometimes swelling of 
joints or orchitis j and characterised in fatal cases 
by enlargement and softening of the spleen, no 
swelling or ulceration of Payer’s patches, and the 
constant occurrence in various organs of a species 
of micrococcus. 

Geographical Distribution.— Formerly this 
fever was believed to be confined to the shores and 
islands of the Mediterranean, where it is widely dis- 
tributed ; recent investigations tend to show that it 
occurs in other places — ^India, Brazil, Culxi, Puerto 
Rico, Hong-Kong, Manila, and even in England. 

/Etiology. — Malta fever is probably due to the 
introduction into the system of a specific micro- 
organism {Micrococcus melitmsis). This assertion 
is based upon the following ^cts : (i) This micro- 
coccus is found in the organs of every fatal case. 
(2) This bacterium can be readily cultivated outside 
the body. (3) Inoculations of pure cultivations into 
monkeys have caused fever and death. (4) From 
the organs of these monkeys the identical micro- 
r has been abundantly obtained. {5) Inocula- 
tion of cultures have been followed by the disease 
in m m. (6) The serum of the subjects of Malta 
feve., in high degrees of dilution, causes agglutina- 
tion and sedimentation of cultures of Micrococcus 
melitensis. As to how, under natural conditions, 
this micrococcus gains entrance to the organism 
nothing definite is known. There is no eindence 
that Malta fever is communicated directly from indi- 
vidual to individual. One attack of Malta fever 
probably confers immunity against a second. 

Age and Sex, — This disease chiefly affects young 
persons between the ages of ten and thirty ; less 
frequently under ten, and from thirty to fifty ; and 
very rarely above fi^. It does not seem to occur 
among infants, or if it does it is not recognised. 
Sex has little influence, but the complaint is more 
common amoi^ men than women. 

StcUion in life, — Malta fever attacks the well-to-do 
classes, living in large well-ventilated houses, pro- 
bably in as laxge a proportion as it does the poor in 
their more crowded dwelli^. 

Months and Seasens. — The summer is the season 
of the CTeatest prevalence of the disease, and, in 
the Mediterranean at all events, most cases occur in 
the month of July. A marked diminution takes 
place in autumn, and it is rare in the winter and 
spring months. 

Incubation.— It is impossible to say definitely 
how long the period of bcubation is, but the writer 
would put it approximately at ten days. 

Clinical Description. — Symptoms, 
For tl» first week or ten days sleeplessness and 
headache are comphOned of, which may be mild or 
severe } the appetite is absent \ there is nausea, 
fometimef vomiting, and a feeling of weight aid 
tesdemeislntiie epigastric regkmi constipation is 
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the rule, dianhoea the exception. The spleen and 
liver are enlarged, and both may be tender on pres- 
sure. Tympanites is uncommon, but may occur, as 
also may gurgling in the iliac fossa. Dunng this 
time almost invariably a slight cough with scanty 
expectoration is developed, and on examination tl^ 
breathing at the bases is found to be unsatisfisctory, 
harsh, and creaking in character, with now and then 
a moist cr^tation There is no eruption, but the 
patient sufiers from a most proiuse perspiration, and 
a more or less abundant crop of sudamina is 
developed There may be a little delirium at night 
during this time, but this is rare, and is so slight as 
scarcely to call for remark. Unless there be head- 
ache or severe pain in the lumbar region, the patient 
for the hrst week or two usually professes that he 
suffers very little; at the end of this penod the 
headache and acute S3nnptoms usually disappear, 
and the long and monotonous penod of the fever 
begins, a penod which seems interminable alike to 
mraical attendant and patient The patient’s 
aspect is natural but listless ; his tongue is clean ; 
he has a wish for solid food, which must often be 
denied ; and his bowels require the stimulus of an 
apenent or enema for evacuation. 

Later symptoms — The profuse perspiration still 
continues, and day after day the patient becomes 
weaker and loses weight, until ne has scarcely 
power to stagger a few yards. Dunng this penod 
the temperature often ranges high The patient 
sleeps moderately well, has no delirium or restless- 
ness, IS uncomplaining, and takes without any ill 
effect a large supply of fluid food and stimulants 
The only variation in his condition is afforded by 
a rheumatic affection of the joints ; one day the 
knee is found red, swollen, and intensely painml on 
being touched, a few days afterwards a wrist or 
ankle may be attacked ^metimes almost all the 
large joints in the body are affected in this way, or 
there may be intercostal neuralgia, sciatica, or an 
inflamed and swollen testicle Thus many weeks 
may pass, but at last the temperature comes down 
to the normal, and the patient enters on a long and 
tedious convalescence 

Temperature — The chief characteristic in regard 
to the temperature-curve in this fever is its irr^u- 
lanty The type varies from the continued to the 
mtcrmittent one case is almost continuous through- 
out, another almost intermittent ; some cases be^n 
mlh a markedly intermittent type, and pass into 
the continued, while othen begin as continued and 
pass into the intermittent. Some severe cases show 
a long irregular elevation of temperature, only reach- 
ing norm^ limits about the ninetieth day. The 
temperature-curve, as a rule, runs high, reaching 
104®, 105°, and even 106® F. 

Duration.— P atienu with Malta fever show an 
average stay in hc»pital of nearly ninety days. The 
length of the fever may vary from fifteen days to as 
many weeks or more. 

Diagnosis.— Apart from their respective serum- 
reactions, a severe rapidly foul case of Malu fever 
cannot be distinguished from a similar case of typhoid 
except by post-mortem examination, when the 
absence or mesence of a specific anatomical lesion 
in the small intestine at once separates the two kinds. 
If, as many hold, these fevers are caused by the 
entrance into the body of specific micro-organisms, 
then it is evideRt that the most rational and scientific 
method of classifying them would be by the identifi- 
cation of the parasite peculiar to each. In all cases 


of Malta fever there is found a minute round or oval 
bacterium — the specific micrococcus ; whereas in fy- 
phoid there is found a much huger rod-shaped mkaro* 
organism— t^fyphoid-badUus. PrmapaUy through 
the labours of mfessor Wright, a* valuable aid m 
the diagnosis of Malta fever has been discovered in 
the agglutinating and sedimenting power of the 
serum of patients suffering, or who have lately suf- 
fered, from the disease on cultures of Micrococcus 
melitensis {see Sbrum-Rbactxons). In the case of 
this bacterium the specific reaction is obtainable at 
an earlier stage (second or third day) of the disease, 
and with much higher dilutions (x : loo or more) 
than is the case with the corresponding test for 
typhoid fever. The specific property of the serum 
penists for many months —perhaps years. Ordinary 
cases of Malta fever can be distinguished from 
typhoid by their long duration, the tendency to 
constipation, the absence of a specific eruption, and 
the much smaller rate of mortahty, which does not 
exceed 2 per cent 

Treatmbnt. — This is a specific fever, and no 
drug at present known has any power of modifying 
Its course The suljffiate and salicylate of quimne, 
Warburg’s tincture, eucalyptus, (Cornel, sakeyhe 
acid or the salicylates, e irbolic acid, and other diiigs 
have been tried again and again for this purpose, 
but without any good result Medianal treatment 
must therefore Iw directed to mitigate severe sym- 
ptoms At the beginning of the fever phenaxone 
IS often found useful to combat severe headache and 
sleeplessness. For the constipaaon a mild apenent 
or simple enema will very often prove necessary. 
For the neuralgic and articular pmns, hypodermic 
injection of morphine, and the liniments of aco- 
nite, opium, and belladonna will be prescribed. 
Treatment must therefore be pnncipally directed to 
keeping up the patient’s stren^ by judicious diet- 
ing, and, when required, by stimulants, and by 
attention to ordinary hygienic principles. Removal 
of the pauent from the affected area does not cut 
short the course of the fever ; but, as m many other 
diseases, complete restoration to health will cer- 
tainly be hastened by change of chmate. 

David Bruce. 

MAMMARY CONCRETIONS AND CAL- 

CULL— 5^ Concretions. 

MAMMARY GLAND, Diseaaen of— .S m 

Breast, Diseases of. 

MANIA (/lorfo, fury, madness) — Synon : Fr, 
Manu Sura*gue\ Dihrt Atgue\ Fureur\ Gex. 
TodsucAt; IVuih, 

Under the term *mania’ very distinct disorders 
or degrees of disorder have been described, which 
we shall speak of as Actete Delirtaus Mama ; Aatia 
Manta ; and Manta, 

i. Acute Dellrloue Mania. — An outburst of 
delinous mania may take plaoe after very few and 
very short premonitoiy symptoms. Quite suddenlv, 
after a few days or even hesm, the patient will dis- 
play the most violent excitement, which may at 
suddenly subside, or run a weli-marked comae of a 
few weeks ; and if it does not terminate fatally wHl 
l^ually decline, recoveiy usually taking places 
Such an attack may have its origin in tome aaddta 
mental shock, as the death of a firknd, a vfolM 
quarrel, a dikppointinettt or aaddenfy aamaoed 
misfortune ; or it may axiae in the coniaa or da- 
cUne of an aaftedxseaae, aspiitiiiiiankor 
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It may also come on during Theumatism, or after 
great fatigue, an epileptic sensure, or childbirth. A 
theory lately propounaed that this disorder is due 
to autotoxic poisoning is not at present supported 
by any evidence.* 

We cannot tell at first whether the attack will be 
transient or prolonged. We may try to cut it short 
by a brisk purgative, and by such medicines as 
cmoral hydrate and bromide of potassium, a sub- 
cutaneous injection of hydrobromate of hyoscine, or 
a full dose of paraldehyde; and these not infre- 
quently answer the purpose. Slee{) is procured, 
and perfect recover>» may take place in a few days. 
There are patients whose organisation is so unstable 
that it is thrown off its balance by a cause perhaps 
trifling, but which produces a tremendous nerve- 
discharge and complete disturbance of the whole 
mental functions. But so transient may this be, 
that one sleep restores the normal equilibrium, and 
the patient is cured. This condition in females is 
often called hysterical — hysterical mania. There 
is no special connection between it and the uterine 
functions, and it is better to retain the name * hys- 
terical .mania * for a variety to which it may be more 
appropriately given. 

The delirium, however, does not always terminate 
quickly. If sleep becomes less and less, the mind 
more and more confused, and quiet and lucid intervals 
rarer, we may be sure that the attack will be serious 
and prolonged, and that careful and efficient nursing 
for some time will be necessary. Where a quiet 
and airy room can be provided, and a patient’s 
means are sufficient to allow him an adequate staff 
of attendants, an asylum is not indispensable. He 
will not require to take exercise in a garden ; he will 
not be dangerous, as some are, to himself or others, 
though he may be violent and excited. He may be 
noisy, however, and so not able to remain unless 
the house is detached. The room should be lofty 
and cool, the windows protected and darkened ; 
all furniture must be removed, and the bed made 
on mattresses placed on the floor, for he will not lie 
on a bedstead, and attempts to keep him there will 
end in bruises or more serious injury. Clothes 
will be tom off ; but if the weather is very hot, 
as is so often the case during these attacks, this 
will be of little consequence. If it is cold, a 
strong suit laced up the back may be put 00, and 
underneath it the requisite body-clothes ; or a 
blanket may be placra round the patient, and 
fastened up the back. 

These |»tients are in incessant motion, singing, 
shouting, and talking in a string of incoherent 
utterances, often repeating the same sentence again 
and again, or a snatch of a song or text, or a rhyme 
of their own composition. As a rule they are not 
violent, and do not attack those about them, though 
they may resist that which is done for them. They 
maybe hilarious and full ofgjee and mischief, which 
is a good sign; or terror-stricken, with visions of 
horrible objects, which is unfavourable. They are 
wet and dirty ; and the urine will be high-coloured 
and often retained for a long period. We shall 
derive valuable information if we are able to take 
the temperature ; but Often that is a diflUcult task. 
A high temperature is a bad sign ; and so is a rapid 
pulse if it continues persistently when a patient has 
not been using violent eaertion for some dme. The 
tongue will often become thickly coated, dry, and 
brown. If it does not, but remains moist and com- 
parativdy clean, this is of good omen. 


Prognosis. — The prognosis in these cases Is 
upon the whole favourable. The terminations are 
almost always either recovery or death. The 
patients are mostly young persons, who recover 
unless weakened by previous attacks, other disease, 
or childbirth. Many of the fatal cases, in the 
writer’s experience, have been complicated by tuber- 
culosis. 

Treatment. — Sleep in the attacks now under 
consideration is generally absent, sometimes for 
many days. Women can last longer without sleep 
than men, and die much less frequently in acute 
delirium. If sleep does not come the patient dies, 
and our great effort must be to promote sleep by 
various methods. The first question will be whether 
we are to give drugs to accomplish this ; and, if so, 
what drugs. Opium must not be given ; it will 
not procure sleep, whether given by the mouth or 
subcutaneously. It may produce a slight narcotism 
for half an hour or so, and, if we increase the dose, 
will cause narcotic poisoning and death ; but in the 
height of the attack it will not procure sleep. 
Chloral hydrate we may try in combination with 
bromide of potassium, ^ving half-drachm doses of 
each, and watching the effect. In most cases sleep 
of longer or shorter duration will be caused by 
these drugs ; and although it may be short, it may 
be sufficient to save the patient’s life, and enable 
him to battle successfully with the disorder. In 
the writer’s experience many more of these acutely 
delirious patients died before the introduction of 
chloral hydrate than since. Yet it must not be given 
in enormous or repeated doses, and a considerable 
interval should elapse between them. It may be 
administered easily in stout or ale, and often in 
wine. We may also give paraldehyde, or that 
powerful but somewhat dangerous drug, hyoscine. 
Such drugs as these are not to be administered fre- 
quently, or at r^ular intervals. We wish to procure 
sleep enough to prevent the patient from dying by 
exhaustion ; but in this very acute form no medicine 
is likely to produce more than a short sleep, and Is 
more likely to do this if not given too frequently, 
and less likely to produce bad effects. Macleod has 
recently advocated the administration of large doses 
of the bromides— two drachms every two hours 
during the day till an ounce is given, and on the 
second day a similar amount. This pr^uces a deep 
sleep, lasting some days, from which the patient 
must be roused and fed at regular intervals. 

Next to sleep the most important matter is food. 
To enable the sufferer to withstand the exhaustion, 
which is the cause of death when a case ends fatally, 
he must be fed frequently and liberally, and, if 
necessary, by force {see Forcible Feeding). 
These patients rarely refuse food, but require careful 
coaxing and feeding ; and a skilful attendant will 
give something every two or three hours— minced 
meat and vegetables, or bread and milk, beef-tea, 
eggs, and the like. Brandy often produces great 
excitement at the onset and height of an attack, 
and stout or ale is more suitable and more likely to 
bring about sleep. We may give also plenty of 
lemonade, barley-water, and such drinks, if there 
be great heat and thirst. 

Although this unconscious or semi-conscious 
delirium may continue fox many days, yet in almost 
every the violence and excitement are paroxys- 
mal, widi intervals of comparative calm, even if 
there be no sleep. Judidous attendants will avail 
themselves of these quiet intervals to administer 
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food, and keep the patient in the recumbent posture« 
thus ensuring rest, instead of letting him be con- 
tinually on his legs wandering about the room, and 
so exhausting his strength. And when held down 
quietly, with cold cloths apphed to the head, or his 
face fanned by the nurse, he is not unlikely to drop 
off to sleep Cold to the head may be applied, 
because it is soothing and grateful to the sufferer, 
though It IS a question whether the circulation in 
the brain is much affected thereby 

The bowels may be kept open by a dose of 
calomel administer^ m the food, or by half-a-grain 
of resin of podophyllum Active purgation is in- 
admissible except at the very outset, and enemata 
cannot easily be given in the violent stages It 
used to be the fashion to apply blisters to the nape 
of the neck or calves This is most unadvisable, 
for such parts may become very sore, owing to the 
restlessness of the patient, and thus deprive him of 
sleep Neither is it necessary to cut all the hair 
off, which in the case of women may be a very 
grievous matter If very long it may be shortened 
without being cut close to the head 

li Acute Mama — Quite different from the 
unconscious raving of maniacal delirium is the con- 
scious but violent excitement to which we give the 
name of acute manta The former is a disorder 
dangerous to life, running a rapid course to death 
or amendment in a week or two The latter may 
go on for weeks or months with little danger to 
life, but with excitement so troublesome that the 
sufferers require the restraint and discipline of 
an asylum Though most insane, full of delu- 
sions and outrageous habits of every kind, they 
know what they are about, and are all the more 
mischievous in consequence They can take every 
advantage of an opportunity, and know how to 
exasperate those about them. They generally eat 
well, and sleep indifferently, but sufficiently to sup- 
port life , and their bodily health often remains 
wonderfully good, considering what they go through. 
They will destroy clothes, windows, biding, and 
deny or justify all they have done. The termma- 
tion is not usually fatal, unless the health gives way 
through some other disease The patients generally 
recover gradually, or sink into chronic mania or 
dementia 

Prognosis — The prognosis in cases of acute 
mania will depend upon circumstances (l) The 
number and duration of the attacks are important 
In a first attack the prognosis is favourable. If 
recent, we may have hopes, even if there have been 
preceding attacks of a like character. (2) If the 
patient is not of advanced age or of broken health, 
the prognosis is favourable (3) If the mama con- 
sists of violent, turbulent conduct, rather than ot 
fixed delusions, as is frequently the ctse, there is 
more hope If the patient hears voices, the pro- 
gnosis IS bad If there are delusions which impel 
him to refuse food, and he does so persistent^ and 
violently, it may be difficult to give sufficient 
nourishment, and he may sink horn exhaustion, or 
become a chronic maniac. 

Treatment, — Patients suffering from this form 
of mania do not require, like the last, to be kept m 
one room , on the contrary, they should take plenty 
of exercise in the open air. Thus will promote 
sleep more than drugs, though we may give an oc- 
casional dose of chloral hydrate, or bromide of 
potassium, or paraldehyde. Such medicines, how- 
ever, should be given only to procure sleep, not to 
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allay excitement ; we may also try sulphonal or 
hyoscme. In many cases, however, sleep procured 
by drugs appears to prolong the att^, and, where 
there is no danger to life, it is better to omit them, 
and to let natural sleep ccnne after the fatigue d 
exercise. Plenty of fo^ is required, for the waste 
IS great. 

Patients of this kind are not to be cured or even 
kept without discipline and moral treatment ;* and 
great tact, firmness, and patience are required for 
their management They may be very dangerous 
and spiteful, will know how to provoke attendants, 
and how to take them unawares if off their guard. 
Moral treatment will be far more efficacious than 
drugs, but it can only be carried out in an asylum. 
Patients in this condition, if kept in private houses, 
must be rendered quiet by drugs ; but there is great 
fear lest by this method the disease, instead of being 
cured, may be converted into a chronic and incur- 
able mama. 

ill. Mania — A great variety of cases are 
grouped under this name, arising from various 
causes, but alike m the fact that they are marked 
by excitement rather than depression, by exaltation 
or wrath, but not by gloom. Excitement and noisy 
and irrational conduct characterise some, but most 
patients present delusions coinciding with their 
temper and bodily condition when in health. Almost 
always this form of insanity is marked by delusions, 
if it lasts long enough ; but sometimes a short 
burst of excitement — a transitory mania — may pass 
away without the stage of delusion being reached, 
or there may be throughout outrageous conduct or 
extravagance without delusion. 

The diagnosis of an ordinary case of mania is not 
difficult. The prognosis must depend on the cause , 
the age of the patient ; the character of the delu- 
sions, if there be any ; the occurrence or non-occur- 
rence of previous attacks, and their history. Attacks 
of mania are frequently recurrent, and may be re- 
peated again and ^am through a long life ; recovery 
may take place on each occasion, or the disorder 
may at last turn mto chronic mania or dementia. 
The period of excitement m many cases is followed 
by one of depression, and these may alternate with 
great regulanty for twenty or thirty years ; and 
even when the patient is sunk mto hopeless de- 
mentia the TOnod of excitement may occur as 
regularly sis before the mental powers had given 
way 

Treatment. — Of the treatment of these cases a 
great deal cannot be said. The majority will re- 
qmre the care and vigilance to be found in an 
asylum, at any rate during the excited stage. The 
intervening or rational period will often be pro- 
longed advantageously by removal from the asylum ; 
and when this is the case there will be frequently 
found less reluctance to return to it when the neces- 
sity arises, and instances are not uncommon of 
patients even themselves seeking its shelter. 

G. F. Blandford. 

MANIPULATION {manus, the hand).— in- 
vestigation and the treating of disease by the *as6 of 
the hands. See Physical Examinatioh ; Fric- 
tion; Massage; and Shampooing. 

MANtTOU SPRINGS, in Colofajdo,ii toioot 
for Its mineral springs and as 9 . high-altittii^ StnUon, 
being situate 6,370 feet above ue sea-level, in a 
sheltered valley of the Roc^y Moontains at t]^ foot 
of Pike’s Peak. The climate ta that of Coloiado 
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Springs, six miles distant («e COLORADO Springs), 
and the mineral springs consist of: (i) alkaline and 
saline, useful in affections of the kidney and liver ; 
and (2) chalybeate alkali, of repute in uterine disease. 
The climate has been found valuable in the treat- 
ment of chronic phthisis. The neighbourhood of 
the great tracts of Manitou and Estes Parks, 
1,000 to 1,200 feet higher than Manitou Springs, 
being available for camping-out, is an additional 
attraction. 

MARASMUS {fiapaiyoo, I grow lean). — A syno- 
nym for general wasting. See Atrophy, General. 

MARIENBAD, in Bohemia. — Alkaline sul- 
phated waters and mud-baths. See Mineral 
Waters. 

MARSH FEVER.— Malarial Disease. 

MASSAGE. — Synon.: Medical Rubbing; Me- 
chanotherapy; Fr. Massages Ger. Massiren. 

Definition. — A series of mechanical movements, 
best executed by the hands of the operator, affect- 
ing not only the skin, but also the deeper structures 
of the body. 

Modes of Action. — Massage acts in the fol- 
lowing ways ; {a) it quickens the flow of the fluids 
(blood, lymph, chyle, and others) ; (6) it increases 
secretion and excretion ; {c) it excites muscular 
action. 

Methods. — The movements in massage are of 
several kinds : (i) Stroking, oxeJfleurage% (2) Pres- 
sure, or pHrissage ; (3) Percussion, or tapotement j 
(4) Vibrations ; (5) Passive movements ; (6) Active 
or Swedish movements ; (7) Medical gymnastics. 

Stroking is performed by lightly drawing the 
hand in one direction over the surface of the part : 
on the head from the vertex, and on the spine 
from the neck, downwards ; on the limbs, from the 
extremities towards the trunk. When friction is 
employed, greater pressure is made, and the hand 
is moved to and fro. 

Pressure (squeezing, kneading, rolling, &c.). 
The pressure and relaxation should be alternate 
and Tn3^hmical, simulating natural muscular action. 
During the pressure the veins, capillaries, lymphatic 
ducts, and lymph-spaces are emptied ; and the 
valves in the vessels preventing the return of the 
expelled fluids, room is made for a fresh supply. 

Percussion (tapping, beating, pounding, and 
others) causes muscular contraction. 

Vibrations act in a similar manner. 

Passive movements. — All the normal movements 
of the joints are fully executed by the operator, the 
will of the patient being in abeyance. The synovia 
is increased, if scanty — absorbed, if in excess ; de- 
posits around the joints are removed, and nutrition 
IS promoted. 

Active or Swedish movements are pei formed with 
the combined help of the patient and operator. 
The will of the patient is concentrated on the 
muscles under treatment. The patient is directed 
to cause a muscle to act, and the operator resists 
the movement, employing slightly less force. When 
the muscle has fully contracted, the operator em- 
ploys more force, while the patient, diminishing 
but not ceasing his resistance, allows the part to be 
brought back to its original posi^on. This is re- 
peated a suitable numl^r of times, but never so as 
to cause muscular exhaustion. 

Medical gymnastics have for their object tbe 
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bringing into action those muscles which are seldom 
employed, or which, for some special reason, require 
strengthening. 

USES.^ — The maladies, both medical and surgical, 
for which these therapeutic agents have been em- 
ployed with success are very numerous. It must 
suffice to mention the following : Muscular weak- 
ness and wasting ; infantile paralysis j Bell’s palsy ; 
lead-palsy ; neurasthenia ; neuralgia ; sciatica ; peri- 

heral neuritis ; anaesthesia ; hyperaesthesia ; chorea ; 

ysteria ; occupation-palsies ; some forms of arthritic 
disease, as rheumatoid arthritis and chronic rheu- 
matism ; and the morphine-habit. 

John Fletcher Little. 

MASTALGIA ] , x .u . r.A 

MASTODYNIa} the breast; and 

Axyos, or bivvrji pain). — Pain in the mammary 
gland. See Breast, Diseases of. 

MASTICATION, Disorders of. — Mastication 
is liable to be disordered from various causes. 

1. Muscular Paralysis . — Imperfect performance 
of mastication is frequently the result of cerebral 
lesions, such as haemorrhage or tumours. De- 
pendent on the seat and extent of these will be 
the extent of the paralysis, which may vary from 
an impaired movement of one cheek, thus permit- 
ting the food to collect between it and the gum, to 
almost an absolute inability to move the lower jaw 
from side to side, or to close the mouth. 

There are several special forms of paralysis in 
which the movements of mastication are affected, 
either alone or in common with other muscles of 
the body. 

{a) Labio-glosso-laryngeal paralysis is especially 
characterised by tbe impairment of mastication and 
deglutition, which progresses from a mere escape 
of saliva, due to paralysis of the orbicularis oris, to 
complete inability to perform either act. Of the 
masticatory muscles, it is those of the tongue and 
lips which are mainly affected. As the disease 
progresses to its invariably fatal end, the palsy 
increases in completeness. 

{b) The loss of power in the muscles of masti- 
cation associated with diphtheria is far less fre- 
quent than paralysis of deglutition, and is usually 
limited to some weakness of the tongue, and less 
often of the lips and cheeks. 

2, Muscular Spasm. — Trismus, or tonic spasm 
of the muscles of mastication supplied by the motor 
branch of the fifth nerve, is rarely unilateral. The 
jaws are usually completely locked, and incapable 
of separation, thus rendering mastication impos- 
sible. The trismus may be a part of a general 
condition of tetanus, or may be the sole indication 
of spasm ; and in the latter case is usually reflex 
in ori^n, being determined by such causes as dental 
irritation, or facial neuralgia, or, more rarely, by 
distant wounds or intestinal worms. 

Irregular clonic spasms of the muscles of the 
jaws, such as are frequently seen in chorea and 
hysteria, and are evidenced by chattering and 
grinding of the teeth, will offer some difficulty to 
the proper performance of mastication. 

Spasm, whether tonic or clonic, when limited to 
the facial muscles supplied bpr the seventh pair, 
will interfere but slightly with mastication. By 
preventing the action of the Ups and cheeks, the 
food will not be so easily kept oetween the teeth, 
and the saliva will dribble from the unclosed mouth* 
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3. Affections of the Temporo-maxillary Articula- 
tion . — Chronic rheumatoid arthntis may lead to 
Such serious disorganisation of the joint as to impair 
Its movements, ankylosis occasionally occurring 

4 Morbid Conditions of the Mouth — Inflam- 
mation of the mouth or tongue, and disorders or 
absence of the teeth, render mastication difficult. 
Enlargements of the salivary or lymphatic glands, 
tumours of the thyroid body, epulis, and new- 
growths of the tongue, as well as abnormal aper- 
tures in the palate, floor of the mouth, or cheeks, 
caused by ulceration or noma, may interfere with 
mastication. 

Effects — Portions of food imperfectly masti- 
cated may produce suffocation, by blocking up the 
entrance of the glottis, or lodging m the gullet. 
Imperfectly masticated food is a well-recognised 
cause of dyspepsia 

Treatment —The treatment of disorders of 
mastication naturally consists m the removal of their 
cause, when possible The reader is referred to 
the articles in which the several conditions are fully 
discussed W H Allchin 

MASTURBATION {manus^ the hand; and 
siupro, I ravish) — Synon Fr. Masturbation , 
Ger iselbstbejleckung 

Definition — The excitement of the sexual 
organs by unnatural means 

/Etiology — Masturbation is practised under a 
variety of circumstances First, in infants and 
young children, local irritation situated beneath the 
prepuce in males, or within the vulva in females, 
leads to manipulation of the parts, and to conse- 
quent pleasurable excitement, which is constantly 
renewed, with an entire unconsciousness of the 
meaning of the practice 

The second class includes individuals who have 
reached or are near the age of puberty, and have 
either accidentally learned, or been taught, this per- 
nicious habit Balanitis is a frequent exciting 
cause Pruritus vulva^ due to diabetes mellitus or 
other causes, may lead to it m the female 

A third class of cases may be mentioned, in 
which the practice has a central origin, in certain 
forms of brain -disease, or cerebral deficiency, as is 
seen in some forms of insanity and in idiocy 

Effects and Symptoms. — There is no doubt 
that the practice of masturbation leads to the most 
serious constitutional effects These effects are 
more especially manifested in the nervous system. 
The mental faculties become more or less affected ; 
and often great despondency, loss of memory, 
irritability, prostration of strength, headache, and 
neuralgic pains ensue The functions of the heart 
are disturbed Digestion is disordered There is 
general loss of health and strength ; and chronic 
hypochondriasis is set up In certain cases the 
urinary organs are affected ; and the writer has 
observed in several instances the constant presence 
of albumen in the urine, possibly the result of some 
reflex action on the nerves and vessels of the kidney 
The effects on the male genital organs themselves 
are marked. There is extreme irritability of the 
neck of the bladder and adjoining parts, accom- 
panied by discharge of mucus and of prostatic 
secretion, often mistaken for semen. At the same 
time seminal emissions are prone to occur on the 
least sexual excitement, either by day or dunng 
shep ; and in extreme cases there is impotence. 
Diagnosis. — When careffilly concealed, the 
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practice of masturbation is difficult to discover. 
When, however, the symptoms just described are 
present, in the absence of any cause to account for 
them the practitioner may entertain a reasonable 
suspicion of the existence of this habit, although it 
may be difficult in many cases to carry his impres- 
sion beyond the suspicion. 

Treatment.— In the first class of cases above 
mentioned — that is, in young children, in whom 
some local irritation exists— the source of this irri- 
tation must be found and removed Sometimes it 
may be an elongated prepuce, with irritatmg matter 
beneath it , m such cases circumcision may be 
required In females cleanliness and simple lotions 
may suffice ; or irntation, caused by the wandering 
of thread-worms, or the passage of diabetic unne, 
may require to be treated In these cases attention 
to the general health, to the state of the digestion, 
to the unnary secretion, and to the bowels, should 
not be neglected Diabetes mellitus must be treated 
if present Extreme watchfulness by the nurse is 
necessary, and at night it may be even necessary to 
secure the hands by muffling or tjnng them behind 
the back 

In young adults the moral sense must be acted 
upon It has been suggested, by way of prevention, 
that judicious and kind advice may with advantage 
be given before even a knowledge of the habit is 
acquired , while too much vigilance cannot be 
exercised by those who direct and assist in the 
management of schools 

In the actual treatment of the effects established 
by masturbation, it is of the highest importance to 
improve the health, both mentally and bodily 
Early rising, healthful exercise, careful diet, and 
travel if practicable, should be recommended. 
Remedies directed to the treatment of symptoms 
connected with the nervous, circulatory, and diges- 
tive systems will be required Of course the habit 
must be entirely stopped, and all thoughts of a 
libidinous character must be avoided The bro- 
mides, especially the bromides of potassium and 
ammonium, are very useful for lessening sexual 
excitability m both sexes. In certain cases where 
these remedies, together vnth iron, and other ap- 
propriate drugs, have failed to diminish the fre- 
quency of the seminal emissions which are common 
in males, caustics may be appUed to the neck of the 
bladder. See Spermatorrhcea. 

MATCH - MAKERS — See Occupation- 
Diseases 

MATLOCK, In Derbyshire. — Thermal waters. 
See Mineral Waters. 

MAW-WORMS — synonym for thread-worms. 
See Entozoa. 

McBURNEY’S POINT. — The point midway 
between the umbihcus and the right anterior 
superior ihac spine. Su Appendix VBRMiPoilkls, 
Inflammation of. 

MEASLES. — Synon. : Morbtlh ; Fr. JRougeoU i 
Ger. Masem. 

A speafic eruptive fever of an exceedingly in> • 
fectious nature, in which the appearanceof the rash is 
preceded by well-marked catarrhal sjnnptoms with 
fever. Very few persons exposed to the inCec^on 
escape, unless protected by a previous am^ $ a 
second attack before puberty is almost unknown. 
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The period of incubaiion lasts from eight to 
twelve days : it is not accompanied by any 
symptoms. 

yiiTIOLOGY AND PATHOLOGY. — No Specific 
micro-organism has been satisfactorily identified. 
When introduced into a country for the first time the 
disease is apt to possess a quite unwonted degree of 
virulence, as was shown by the fact that during the 
epidemic in the Fiji Islands in 1875 than one- 
fourth of the whole population died from its effects, 
while in London the usual mortality is about *5 per 
1,000 ; this would seem to show that a considerable 
degree of protection can be acquired by inheritance. 
A second attack before puberty is very rare, but in 
later life subsequent attacks are not infrequently 
met with, and even old age does not secure exemp- 
tion for one who throughout his life has shown a 
special susceptibility. On many occasions, how- 
ever, when a person is said to have had two attacks 
of measles a careful investigation proves that one of 
the attacks was rubella, and it would be safe to 
assert this if the two attacks occurred in the same 
year. The rash is not present after death except 
in malignant and petechial cases, when there is a 
general lividity of the surface of the body and pro- 
bably some swelling of the face. Judging from 
what has been provw in the case of enteric mver it 
is probable that the rash is due to the presence of 
the micro-organisms in the skin, and that its subsi- 
dence is due to their death. The disease is most 
infectious when the rash is out, next during the 
period of invasion, and perhaps during the whole 
period of incubation. It is probably not infectious 
during defervescence after the catarrhal symptoms 
have passed away. A very short exposure is all 
that is necessary : thus the present writer remembers 
a child suffering from measles being admitted for 
only half-an-hour into a ward full of children, with 
the result that four children who occupied neigh- 
bouring beds subsequently developed measles, the 
rash appearing in all on the same day. The disease 
is capable of being conveyed by personal contact, 
by cloth es, toys, &c. Outbreaks of measles are 
most apt to occur either during winter or just when 
spring passes into summer. See Periodicity. 

Symptoms. — The period of invasion may or may 
not be ushered in with rigors or convulsions. The 
occurrence of these depends on the age of the 
patient and the severity of the attack. There is 
always some fever; but catarrh is the prominent 
feature. This is often h%hly characteristic, and is 
of great diagnostic value. It commences in the 
mucous membrane of the nasal cavities, and 
spreads in all directions, resulting in headache, 
sneezing, coryza, conjunctivitis, lacrymation, sore 
throat, hoarseness, pulmonary catarrh, with a harsh 
hard wheezy or croupy cough, and occasionally 
epistajeis. On auscultation of the chest, sibilant 
sounds are heard all over, the tongue is thickly 
coated, and vomiting or diarrhoea or both are not 
uncommon. The temperature generally runs up at 
the onset to 103° or 104° F. or even higher, but 
is not usually maintained at quite the same level 
throughout the period of invasion, a slight drop 
being more commonly observed. This stage lasts 
from three to four days, and is followed by the 
peHod of eruption* The rash consists at first of 
mmute, roundish, dull-red, velvety, very slightly 
raised papules, which disappear under pressure; 
these quickly multiply and spread, running together 
CO form irregular crescentic blotches with well* 


defined scalloped edges. When thus formed the 
blotches are slightly darker in colour, of the tint of 
an unripe mulh^ry ; they do not fade so completely 
or so readily on pressure; and in severe cases a 
slight degree of ecchymosis into them is common. 
The skin between these blotches is normal except 
in very severe cases when on the face the inter- 
vening skin may be somewhat oedematous. In the 
most malignant cases there may be extravasations 
of blood into the blotches so that the eruption be- 
comes petechial : this form is known as ‘ black 
measles ; ’ it is excessively rare and can only be dis- 
tinguished from hjemorrhagic smallpox with great 
difficulty. The eruption may in rare instances be 
altogether absent. The rash generally makes its 
first appearance on the temples close to the roots of 
the hair, and behind the ears just below the 
mastoid bones, and it is these r^ions which should 
be closely examined when the rash of measles is ex- 
pected. It then invades the oral circle and spreads 
rapidly from the temples to the cheeks, then to the 
rest of the face, the neck, trunk, and limbs, and is 
completely out in from twenty-four to forty-eight 
hours ; it remains distinct for about three days, and 
then declines in the same order. The spots 
gradually fade, leaving brown or yellowish stains, 
which in the course of a few days entirely disappear, 
but may be followed by a branny desquamation 
best seen on the hands and face, as elsewhere it is 
masked by the natural perspiration. Some degree 
of stomatitis is almost invariably present. During 
the period of invasion even as early as the second 
day examination of the buccal mucous membrane 
may reveal numerous small red spots with a more 
or less well-defined blush of the surrounding parts 
(Koplik’s spots) ; and sometimes preliminary rashes 
may be observed on the skin consisting mostly of 
scattered minute papules which do not run together 
into blotches but soon disappear, and are apt to 
lead the inexperienced practitioner, who may have 
been suspicious of measles, to declare too pre- 
maturely that his patient is not suffering from that 
malady. The disorder is not more severe because 
the rash is plentiful, or because it appears early ; 
nor on the other hand does delay in its appearance 
necessarily mean that there are or will be com- 
plications. In young children the rash may be 
ushered in with convulsions ; diarrhoea too is apt 
to occur with the rash. The temperature which 
had been inclined to fall, or may even have reached 
the normal during the period of invasion, rises again 
when the rash appears, probably even to a higher 
point than it reached at the onset. During the 
height of the rash it maintains a high level, and 
may even rise on the fifth or sixth days, a tempera- 
ture of 105° at this period being not very un- 
common, and not necessarily implying the onset of 
any complication ; but should the fever persist after 
the subsidence of the rash, some complication may 
be confidently predicted. The frequency of the 
pulse is generally proportionate to the height of the 
fever. The catarrhal symptoms gradually increase 
with the appearance of the rash, and attain their 
height when the exanthem does, subsiding as this 
fades ; the sibilant sounds heard over the chest are 
replaced by moist riles which rapidly become less 
abundant ; the cough loses its hard character and 
the wheezing disappears ; while the conjunctivitis 
and coryza also pass off. The temperature generally 
reaches the normal about the eighth or ninth day, 
and the catarrhal symptoms have usually subsided 
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completely by the fourteenth. It is |[cnerally a 
mild affection, but all degrees of seventy may be 
met with, and it must always be regarded as serious 
when It attacks a child who is alre^y the subject of 
tuberculosis 

Complications. —Young children of neurotic 
tendency are very likely to have convulsions, but 
unless these recur frequently they need not cause 
alarm Diarrhoea is common and generally unim- 
portant, but may be so severe as to be dangerous, and 
this is especially likely to be the case when the deve- 
lopment of the rash is delayed ; sometimes there 
IS a true colitis (sm Colitis). Acute laryngitis 
IS occasionally met with Bronchitis and broncho- 
pneumonia are the most common, and in young 
children the most dangerous complications ; pleural 
effusions, serous and more often purulent, are by no 
means uncommon Among other complications 
and sequelae the following may be mentioned 
ulceration of the cornea leading to a permanent 
opacity ; otorrhoea , otitis interna, which may or 
may not lead to facial paralysis , meningitis, ab- 
scess of the brain ; and throm^sis of the lateral or 
other sinuses of the brain Insanity in Special 
Diseases) Enlarged and caseous mediastmal or 
mesenteric glands with subsequent development of 
more or less generalised tuberculosis are among the 
various ultimate results, while infantile cerebral or 
spinal paralysis are also well recognised as occasional 
sequel® Whooping-cough seems peculiarly liable 
to follow in the tram of measles It is often stated 
that in children who have suffered from measles or 
scarlet fever at or before the age of three years, 
examination of the permanent teeth will reveal 
either a transverse grooving of the enamel which 
may be shallow or deep, or one or more spots 
deficient in enamel arranged transversely ; these 
changes are best seen in the incisors and canines, 
and are also present in the first molars and 
occasionally in the bicuspids The condition is 
probably due to rickets 

Prognosis — As already implied, this is generally 
favourable, but many things must be taken into 
consideration, and notably the type of the epidemic, 
for the seventy of the attack and the liability to 
the different complications vary greatly in different 
epidemics, and every complication of course in- 
creases the danger As a general rule it may be 
said that the outlook is favourable when the chest- 
symptoms are moderate in degree ; when the 
exanthem is not ushered in by any great rise of 
temperature , when the temperature does not show 
much tendency to rise afterwards, and when there 
IS not much prostration. The prognosis should be 
more guarded and perhaps unfavourable when the 
disease occurs in very young subjects, or in 
delicate children, especially if there is any well- 
marked tendency to tuberculosis, when the chest- 
symptoms are severe, when the rash is of a livid 
colour or becomes petechial ; and when convulsions 
or any other complications supervene. There is 
additional danger when measles follows upon 
scarlet fever or dmhtheria. Stg Mortality 

Diagnosis. — ]^fore the appearance of the rash 
a positive diagnosis is rarely p^ble except dunng 
an epidemic when the co-existence of fever with the 
coryza and other catarrhal symptoms would be 
highly suggestive, and if supportea bv the discovery 
of the characteristic eruption on the buccal mucous 
membrane the suspicion would be converted into a 
certainty. The rash may have to be differentiated 
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from those of scarlet fever, vanola, and rubella. In 
regard to scarUt fffver there should be no confusion j 
in this the rash is much finer, punctiform, and more 
evenly diffused, producing uniform redness; and 
there is an entire absence of the catarrhal symptoms. 
In smallpox at an early Stage the difficulty may be 
very great, and it is sometimes necessary to wait a 
few hours and examine the patient again before a 
positive opinion can be safely reached • the points in 
favour of smallpox would be the history of pain in 
the back, the snotty feel of the papules, and the fall 
of temperature with the development of the rash 
The eruption in rubella closely simulates that of 
measles ; the temperature is, however, as a rule but 
slightly raised, and prodromal symptoms are slight 
or altogether wanting, though catarrhal symptoms 
may develop with the rash, and the tonsils are 
sometimes much swollen and more or less covered 
with mucus ; the superficial lymphatic glands at the 
back of the neck, beneath the sterno-mastoid, in 
the axill® and in the groins are enlarged and hard ; 
this is a very characteristic sign and an early one, 
and has been recognised even a week before the 
eruption 

Treatment. — In a case of uncomplicated measles 
good nursing is alone necessary, the greatest possi- 
ble care being taken to avoid chill When there 
are other children in the family, the attempt should 
always be made to completely isolate the sick child, 
and the popular theory that the others had better 
take the disease and have done with it should re- 
ceive no practical support from the medical practi- 
tioner , but as a matter of fact, inasmuch as the 
children have been together during the whole period 
of incubation and often during the best part of the 
period of invasion as well, the mischief is done 
before isolation can be attempted, and it is a not 
uncommon experience, where there are three children 
in the family, to find the second child develop 
measles about twelve days after the first, and the 
third after the expiry of another similar interval. 
The quarantine-penod after a child has been exposed 
to measles before he is allowed to go back to school 
or mix with other children is sixteen days, disinfec- 
tion of the child and his clothes having been earned 
out immediately after exposure and s^am at the 
termination of the quarantine (see Incubation). 
A child who has had measles may go home or go 
back to school in not less than three weeks from 
the date of the appearance of the rash, provided 
that all catarrhal symptoms are over and that his 
clothes have been thoroughly disinfected — the latter 
by baking or superheat^ steam after dipping in 
carbolic acid The personal disinfection of the 
patient involves being washed from head to foot in 
a warm bath with carbolic-acid soap, especial atten- 
tion being paid to the scalp and hair. See Disin- 
fection ; and Public Health. 

John Abercrombie. 

MEAT, Poisoning by . — See Food, Poi- 
sonous. 

MECKEL’S OIVERTICULUM.-^m Intbs* 
tines. Diseases of; and Intestinal Obstruc- 
tion. 

MEDIASTINUM, DIsoaMt of.—The term 
mediastinum is applied to the central region within 
the thorax which is bounded by the me^ folds of 
the pleuree. It thus contains the heart, pericardium 
and great vessels, the vagus, phrenic and cardiae 
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nerves and plexuses, the thymus gland or its 
remains, the trachea, oesopha^ and thoracic duct, 
certain lymphatic glands andi vesseb, and the con- 
nective tissue in which these structures are embedded. 
All diseases affecting these various structures might 
thus be described as diseases of the mediastinum, 
but the affections of the different organs are de- 
scribed elsewhere in the special articles dealing with 
them respectively. In the present article reference 
will be made only to the following conditions: 
(i) acute and (2) chronic inflammation of the 
mediastinal connective tissue, and (3) tumours 
growing within the thorax, including those arising 
primarily in the lung. For hernia occurring into 
the mediastinum, reference may be made to pp. 386 
and 682. 

I. Acute Suppurative Inflammation. — 

Synon. : Abscess of the Mediastinum. 

^Etiology and Pathology.— It is probable 
that occasionally inflammation of the connective 
tissue of the mediastinum may run its course with- 
out suppuration, but of this condition little is 
known. In cases of death from pleurisy and 
pericarditis there may be found at the necropsy 
some extension of the inflammatory process to the 
tissues of the mediastinum, and it is probable that, 
in patients who recover, such an extension may have 
taken place, the mediastinal inflammation subsiding 
along with that of the serous cavity. In some cases 
acute mediastinitis may perhaps pass into a chronic 
condition, giving rise to the mediastinal fibrosis 
treated of in the next section. 

The two commonest causes of mediastinal abscess 
are direct traumatism in the form of blows upon 
the chest or penetrating wounds, and acute inflam- 
mation, septic or tubercular, of the lymphatic 
glands of this r^ion. Inflammation may spread 
from above, as from a tracheotomy-wound, a retro- 
pharyngeal abscess or cellulitis of the neck. Disease 
« of the sternum may result in abscess-formation in 
the connective tissue behind this bone, and disease 
of the vertebrae may similarly involve the posterior 
mediastinum. Erysipelas, pyaemia and acute specific 
fevers may occasionally ^ve rise to mediastinal 
abscess ; and suppuration in the thymus gland may 
occur without dearly assigned cause. Perforation 
of the oesophagus by a foreign l^y or malignant 
growth, or rupture of a diverticulum from this 
canal, may cause suppuration in the posterior medi- 
astinum. Apart from these last cases, the anterior 
portion of the region is the most common seat 
of abscess. When pus has once formed it is 
liable to infect the p^cardial or pleural cavities; 
or it may burst into the oesophagus, trachea, bron- 
chus or lung; or * point’ externally upon the 
thoradc walk 

Clinical Phenomena.— The presence of sup- 
puration in the mediastinum may not give rise to 
any very characteristic symptoms or physical signs. 
The general phenomena accompanyii^ suppuration 
in any pert of the body will be present, viz. pyrexia 
of a hectic character, sweating, and chilliness or 
actual rigors. In some cases Siere is pain referred 
to the region behind the sternum or to the bocki 
and there nmy be some tenderness on percussioD 
over the affdii|||area. If the collection be of any 
size symptoms of pressure may arise, sudi as cough, 
stridor, and dyspnoea ; the patient may be unable to 
lie on one or other side, or continuous orthopnoea 
may be present. If the anterior mediastinum be 
the seat of the abscess there may be fulness over 
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the region of the sternum, and dulness upon per- 
cussion over this region. A localised swelling, 
with oedema and redness, may appear in one of the 
intercostal spces, and this may even pulsate owing 
to the contiguity of the collection of pus to the 
heart or aorta. In other cases ‘ pointing ’ of the 
abscess may occur at the root of the neck above the 
manubrium sterni. 

Diagnosis and Tjreatment.— In presence of 
bone-disease or other cause of inflammation liable 
to extend to the mediastinum symptoms of pressure 
within the chest may lead to a suspicion of this 
condition, otherwise the recognition of mediastinal 
suppuration is difficult or impossible. The appear- 
ance of a fluctuating swelling, due to this cause, 
upon the chest-wall could not be distinguished with 
any certainty from the pointing of a. localised 
empyema. The possibility of confusion of a pul- 
sating abscess with an aneurysm should be borne 
in mind. The ideal treatment of suppuration in 
the mediastinum, as elsewhere, is evacuation of the 
pus by surgical measures. When the abscess is 
situated in the anterior mediastinum these should 
not present any insuperable difficulties. The sternum 
might be trephined if necessary to secure an efficient 
opening. Even in the posterior mediastinum, if 
the existence of an abscess were certain and the 
presence of malignant disease could be excluded, it 
IS probable that an attempt should be made to 
evacuate the pus. If there be a probability only of 
the existence of suppuration, without definite signs 
of its occurrence, hot fomentations to the chest may 
relieve pain, the previous application of leeches also' 
being advantageous as a temporary measure. 

2. Chronic Inflammation.— Synon.: Chronic 
mediastinitis ; Indurative mediastino-pericarditis. 

/Etiology. — Of the causation of this condition 
nothing is certainly known. A chronic fibrosis 
such as is here found must be the result of the 
presence of an irritant of low intensity acting over 
a considerable period of time. It is possible that 
in some cases a rheumatic pericarditis may be the 
starting-point of the trouble, the inflammation 
spreading from the serous sac to the surrounding 
connective tissue. Minor degrees of such ‘ internal 
and external pericarditis ’ are not infrequently met 
with, without any considerable involvement of the 
mediastinal areolar tissue. In other and more 
numerous cases it seems probable that the lymphatic 
glands of the mediastinum, especially the bronchial 
glands, are the part first affected, the periadenitis 
associated with the glandular inflammation extend- 
ing as a cellulitis to the surrounding regions. Thus 
cases appear to owe their origin to measles or 
whoopii^-cough, which are known to be associated 
with glandular enlargement. To this cause are 
probably due the instances in which the mediastinum 
suffers alone without the pericardium, and it is not 
impossible that the pericarditis may in other cases^ 
be secondary to the inflammation outside the sac. 
A certain proportion of the cases are probably 
tubercular m orgin. The possibility of syphilis,. 
coDgeniUl or acquired, as a causal agent may b6 
suggested. Males are affected far more frequently 
than females. Thus, of 40 recorded cases 33 were 
males and only 7 females. It is probable that the 
affection usually originates in childhood, but that 
the rate of its progress to a fatal issue is very various, 
many of the cases dying in childhood or youth, 
others in early adult life, and a few reaching middle 
or advanced age. 
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PATHOLOGY.—The lesion consists in the forma- 
tion throughout the mediastinum of a dense mass of 
fibrous tissue, which binds the contents firmly to 
one another and to the walls of the chest. The 
mediastinal affection is generally associate with 
pericarditis {medtasttno-pencardths)^ and often 
with pleurisy of one side or both. In course of 
time as the fibrous tissue contracts vanous morbid 
effects are produced The organ most notably 
affected is the heart. In well-marked cases the 
two layers of the pericardium are firmly united, and 
the outer layer is also adherent to the back of the 
sternum. The heart is thus much hampered in its 
action, while at the same time the tight coat of 
fibrous tissue in which it is enclosed prevents it 
from undergoing the enlargement necessary to com- 
pensate for the increased work thrown upon it. 
Failure of the heart consequently results The 
organ is often found post mortem to be rather 
smaller than normal, and the walls may have under- 
gone fatty or fibrous change The veins traversing 
the mediastinum are liable to injurious constriction, 
and thrombosis may take place within them The 
liver is much enlarged, partly owing to failure of 
the heart, partly perhaps to constriction of the 
inferior vena cava at its entrance into the pen- 
cardium. It is also frequently the seat of a process 
of cirrhosis, the cause of which is not clear, but 
which may be m part due to the chronic venous 
congestion, and in part to extension of infiammation 
from the overlying peritoneum (perihepatitis). 
Owing to these causes ascites is a marked feature, 
preceding and being out of proportion to the 
general oedema which occurs towards the end The 
pleura may be the seat of considerable effusion, 
either of an inflammatory or a dropsical character 
Collapse of the lung may result. Pulmonary 
emphysema is not an infrequent feature in these 
cases, and infarction may also be found post mortem. 
The kidneys may be the seat of interstitial nephritis, 
or may suffer merely from congestion due to cardiac 
failure 

In one case which occurred in Charing Cross 
Hospital It appeared that an acute attack of inflam- 
mation had supervened ujx>n the chronic condition. 
Thus, m addition to the fibrosis of the mediastinum 
and obliteration of the greater part of the peri- 
cardial cavity, there was found a collection of pus 
in the remaining pocket of the pencardium, recent 
pleurisy and acute inflammation of the bronchial 
glands. 

Clinical Phenomena —The onset of the 
disease is insidious and the condition cannot be 
recognised until the process of mediastinal fibrosis 
IS far advanced. Suspicion may first be aroused 
by the existence in a child or young person, in 
whom alcoholism is improbable, of great enlarge- 
ment of the liver and some degree of ascites ; or 
the symptoms may consist of breathlessness and 
signs of heart-failure without signs of valvular 
disease. Examination of the chest may reveal an 
enlarged area of prsecordial dulness, extending up- 
wards behind the sternum; but this maybe masked 
by the existence of emphysema. The special signs 
which may be produced by the pericardial adhesions 
are displacement outwards of the apex-beat without 
the presence of murmurs which would account for 
cardiac dilatation, fixity of the position of the apex- 
beat when the patient changes his posture, retrac- 
tion of the chest- wall with systole, and the existence 
of a pulse which remits with inspuation (pulsus 
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paradoxus). Venous fulness and pulsation may be 
seen in the neck. As the case proceeds swelling of 
the legs occurs, and later on general anasarca, the 
face and chest being involved. Effusion may occur 
into the pleural cavities. Dyspnoea and cyanosis 
become prominent features, and death occurs from 
exhaustion. The urme towards the end is scanty 
and albuminous Life is not likely to be prolonged 
much beyond eighteen months after the signs of the 
condition are fully developed. 

Diagnosis —Great enlargement of the liver in 
a young person alon^ with some ascites and dyspnoea, 
and apart from obvious causes of cardiac failure or 
hepatic disease, may cause a suspicion of the existence 
of mediastmitis , the existence of an enlarged area 
of praecordial dulness, if present, would be a further 
mdication of this condition, but its absence does 
not exclude mediastinal fibrosis The signs peculiar 
to the condition of external and internal adhesion 
of the pericardium should also be sought for ; and 
Hams lays stress upon inspiratory filling of the 
veins in the neck as of importance if present The 
progressive nature of the symptoms and the occur- 
rence of general dropsy and pleural effusion will 
confirm the diagnosis 

Treatment. — Nothing can be done to arrest the 
process of fibrosis m the mediastinum, and treat- 
ment must therefore be directed merely to the rehef of 
sjrmptoms The patient need not be kept in bed, 
apart from the occurrence of dyspnoea and palpita- 
tion, but care must be taken against the occurrence 
of chill Any bronchitis present must be treated 
on ordmary Unes, and cardiac failure may be met 
by digitalis, dux vomica, and ammonia. The 
ascitic and pleural effusions must be dramed as they 
accumulate, and incisions made m the legs may 
give considerable temporary rehef when general 
oedema is present 

3. Tumours of the Mediastinum, and of 
other tntrathoracic structures — VARIETIES — The 
most common tumours which originate primarily in 
the mediastinum are lymphosarcomata, startmg m 
the lymphatic glands These are generaHy soft 
rapidly ^owmg tumours, composed of small round 
cells with a scanty intercellular fibrous stroma. 
They often reach a large size, and at the time of 
death may weigh several pounds. In rarer mstances 
the connective tissue is a larger amount, and the 
growths are firm, tough, and fibrous Fibrosarcoma 
(spindle-celled) may also occur, and simple fibroma* 
Primary carcinoma cannot arise apart from growths 
originating in the epithehum of the special organs 
contained within the thorax (oesophagus, thymus 
gland, bronchi, &c.), but alveolar sarcoma may be 
found, mdistm^ishable microscopically from true 
cancer. Chondromata may grow from the walls of 
the chest, and mixed tumours containing cartilage 
may originate m the thymus gland. Malignant 
tumours of the lung, oesophagus, trachea, thymus, 
and bones may spread to the mediastmum ; and 
secondary deposits may occur there m cases of 
malignant growths elsewhere, especially caremoma , 
of the mamma. Sub-pleural fibromata and fitnro- 
sarcomata, as they enlace, encroach on the area of 
the mediastmum. 

Aneurysm of the aorta or great vessels, hydatid 
cysts, and enlargements of the lymfiiatic ghmds, 
due to tuberculosis, syphilis, or l^phadenoma, are 
sometimes classed as tumours of the mediastmiun, 
since they give nse to similar f^enomena of pres- 
sure ; but these conditions are not treated of m the 
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present article. See Aorta, Aneurysm of ; Bron- 
chial Glands, Diseases of. 

New-growtks occurring in the lun^. — The com- 
monest primary growth met with in the lung is 
carcinoma, ori^ating in the epitnelium of the 
bronchi or alveoli. It is generally of the soft 
variety, known as encephaloid; and secondary 
growths occur in the bronchial glands and along the 
lymphatics. The growth may form a mass weigh- 
ing several pounds. Many of the connective- tissue 
tumours may be found in the lungs, but these are 
small, rare, and innocent. Secondary deposits in 
the lungs are most frequently multiple and bilateral. 
Sarcomata are the commonest source of such 
growths, but carcinomata may also give rise to 
metastatic deposits in these organs, and the uterine 
tumour known as deciduoma malignum not infre- 
quently does so. Haemorrhage often occurs into 
such nodules ; or if they are slow in growth cavities 
may form by breaking down of their substance. 
Endotheliomata may affect the pleura primarily, 
giving rise as a rule to a number of well-defined 
white fibrous thickenings. Growths which originate 
in the pleura, or involve it by extension or meta- 
stasis, are generally accompanied by pleural exuda- 
tion ; this is often haemorrhagic in character. 
Secondary growths frequently escape observation 
when they start at the root of the lung, and gradually 
invade the organ along the course of the bronchial 
tubes and vessels. 

Effects and Clinical Phenomena. — The 
most important effects produced by tumours growing 
within the mediastinum are due to the pressure 
exerted upon the important structures in the neigh- 
bourhood ; but the extent to which this occurs varies 
considerably with different kinds of tumour. Thus 
a firm, well-defined growth, even if quite small, 
will tend to produce serious pressure-effects, while 
a soft infiltrating neoplasm may reach a large 
size before such a result occurs, since it insinuates 
itself between other structures without compressing 
them. 

The large veins within the thorax are often early 
affected, and thrombosis may occur within them as 
a result of slowing of the blood-current. Their 
walls are sometimes invaded by malignant tumours, 
especially carcinomata. (Edema results in the parts 
drained by the affected vein, and is thus frequently 
met with in one or other upper extremity, in the 
neck and fiice, and on the thoracic walls. Enlarge- 
ment of subcutaneous veins may occur in the course 
of the establishment of a collateral circulation ; and 
this is most evident when the superior vena cava is 
seriously compressed, the blood being then com- 
pelled to find its way to the heart through the in- 
ferior vena cava. The superior epigastric veins and 
anterior branches of the lumbar veins become en- 
larged and tortuous ; and by pressure upon different 
parts of these vessels it is possible to ascertain that 
the current of blood within them is flowing from 
above downwards. 

Serious pressure upon the arteries within the 
thorax is not very ffrequently met with, but rarely 
an artery may be perforated i^ a malijpant growth, 
and occasionally abnormal bending of one of these 
vessels may interfere with the current of blood 
within it. Alteration in the size and force of one 
of the radial pulses may thus occur. 

The heart may be considerably displaced by a 
lar^ new-grovrth, and serious emWrrassment of its 
action may thus be produced. A murmur may 


sometimes result from such displacement. The ex- 
tent to which this organ is displaced is not, how- 
ever, necessarily proportionate to the size of the 
tumour. A small growth, situated at the base of 
the lung, may push the heart noticeably out of its 
normal position, whereas a large infiltrating tumour 
may cause little or no alteration in the relation of 
the heart to the chest-wall. The pericardium may 
be penetrated by an advancing tumour, and peri- 
caroial effusion result ; even the walls of the heart 
may be invaded in rare instances. 

The oesophagus may be compressed by a tumour 
suitably situated, and dysphagia may result. This, 
however, is a very uncommon occurrence ; and if 
difficulty in swallowing is an early and prominent 
symptom, it is almost certainly due to the presence 
of primary cancer of the oesophagus. Pressure 
upon the thoracic duct may cause dilatation of the 
receptaculum chyli, and some escape of chyle from 
the lacteals into the peritoneal cavity. 

Pressure upon the trachea or bronchi is an im- 
portant effect of intrathoracic growths, resulting in 
shortness of breath, and frequently in the occurrence 
of noisy respiration (stridor). The latter may be 
either audible at a distance from the patient, or only 
discoverable upon auscultation of the chest. Dys- 
pnoea^ due to direct pressure upon the air-passages, 
is generally continuous ; its origin is gradual, and 
toward the end of the case extreme distress may 
be produced. The rate of respiration is generally 
increased. Deficient entry of air into some portion 
of the lung, or collapse of this area, may result 
from the pressure, and actual broncho-pneumonia may 
occur. The trachea may be displaced to one side 
by tumours growing at the upper part of the thorax. 
Dyspnoea may also result from pressure upon nerves 
supplying the bronchi or from cardiac disturbance. 
In such cases it is generally paroxysmal, the attacks 
resembling those of spasmodic asthma. Dyspnoea 
is often increased by the existence of pleural effu- 
sion and by displacement of the heart. 

Pain may be produced by pressure upon sensory 
nerves ; and this may be referred to the thorax 
beneath the sternum or to the back, or may radiate 
round the chest and down the arm. It is generally 
neuralgic in character, but a constant boring or 
aching pain may occur in cases where erosion of 
bone is taking place. This is not frequent, but 
may be met with in cases of carcinoma. Tender- 
ness of the thoracic wall is not infrequently present. 
Of motor nerves, the recurrent laryngeal is most 
often paralysed, resulting in loss of movement in one 
vocal cord, with hoarseness or actual aphonia, and 
the peculiar ineffectual cou^h characteristic of laryn- 
geal paralysis. The phrenic nerve may also be in- 
terfered with, and immobility of half the diaphragm 
may result, or in rare cases hiccup due to irritatmn 
of the nerve. Pressure upon the sympathetic chain 
may cause alteration in the size of one pupil ; and 
involvement of the vagus may induce attacks of 
cardiac disturbance, and also be associated with 
pneumonic changes in the lun^s, considered by some 
authorities to be of a ‘ trophic ’ nature. Very ex- 
ceptionally a malignant ^owth may invade the 
spinal canal and produce symptoms of pressure 
upon the cord. 

Cough is almost invariably present at some stage 
of the affection, and often becomes progressively 
more troublesome j but the prominence of this 
symptom differs in individual instances. In cases 
of tumours of the lung, and in presence of much 
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co-existent bronchitis or of pressure upon the air- 
passages, cough is constant throughout *, in the 
last case it is often stndulous in character. If it be 
due to imtation of nerve-trunks it is paroxysmal 
and of a * brassy ’ quality it may be to some extent 
proportionate to the size of the tumour. There is 
not usually much expectoratton^ apart from the pre- 
sence of tuberculosis of the lung, as a complication, 
or of bronchitis Copious expectoration u sugges- 
tive of a primary growth in the lung As the case 
advances cyanosis is usually a marked symptom, and 
this, along with the oedema of the neck, face, and 
upper part of the thorax, may give the patient a 
very characteristic appearance A peculiar variable 
or intermittent temperature is sometimes observed, 
attacks of pyrexia occurring either irregularly or at 
more or less constant intervals of a few days. 
Fever may, however, be absent throughout the 
illness 

The phenomena discoverable upon physical ex- 
amination of the chest, in addition to those 
already mentioned, vary with the size and position 
of the tumour. Alterations may occur in some 
cases in the shape of the thorax, which may show a 
local bulging over the growth, the sternum or rib- 
cartilages being pushed forward, or a depressed area 
due to collapse of some portion of the lung The 
growth may invade the chest-wall and project 
beneath the skin In such circumstances pulsation 
may sometimes be observed if it be very vascular, 
as in some forms of sarcoma Dulness on percus- 
sion will be found over the tumour when this is 
directly beneath the thoracic wall, ana in the case 
of tumours growing in close relation with the 
bronchi, tubular breathing will be audible in the dull 
area , but if the air-passages be occluded there will 
be deficient movement with absence of vocal and 
respiratory sounds over the affected portion of lung 
Enlarged glands are frequently discoverable above 
the clavicles m cases of malignant intrathoracic 
tumours The liver and spleen may be displaced 
•downwards into the abdomen by the pressure of 
very large growths, and the movement of one or 
other of these organs and of the abdominal walls 
in respiration may be defective in case of paralysis 
of the diaphragm 

In the case of tumours of the lung itself, there is 
not often any bulging of the chest-wall with 
slowly growing tumours there may even be retrac- 
tion of the chest, especially if pressure upon the 
air-passages has led to collapse of part of the lung 
Respiratory movement is usually defective over the 
affected area. The dulness found upon percussion 
IS absolute m degree — of the character often de- 
scribed as ‘ wooden ’ — and accompanied by marked 
increase in resistance Its distribution is irregular • 
extension across the middle line of the sternum is a 
valuable diagnostic sign of the existence of a tumour. 
The co-existence of pleural effusion may in some 
cases complicate the diagnosis. Vocal fremitus 
may be normal or increased ; if a large bronchus be 
compressed it may be entirely absent. Breath- 
sounds are frequently absent over a tumour of the 
lung, but bronchial breathing may be found If 
degenerative changes be taking place in the growth, 
or if there be accompanying bronchitis, rdles may 
be audible. Stndor is not so likely to occur as in 
tumour of the mediastinum ; and dyspnoea is seldom 
so intense as m that condition. 

There is generally slight continuous pain, ac- 
companied by loss of flesh, ansemic, and weak- 
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ness. Cough is generally present, sometimes from 
an early period ; and the sputa may be haemor- 
rhage : they are not infrequently of a consistency 
ana appearance which have been compared to 
* red-currant jelly.* Profuse hsemoptys^ some- 
times occurs. 

No age and neither sex is free from liability to 
mediastinal tumours, but they are more common in 
males than in females, and primary growths are 
most frequently met with m early adult life The 
duration of the disease varies with the position and 
rate of growth of the tumour In cases of ‘ simple * 
growths, two years may perhaps be taken as an 
average duration, but much longer cases are re- 
corded Malignant growths are usually much more 
rapidly fatal Death occurs either by increasing 
dyspnoea and exhaustion, by haemorrhage, due to 
perforation of a vessel or by implication of the 
heart and pericardium Secondary growths may 
occur in other organs, such as the brain, and prove 
fatal , in one case, seen by the writers, the sym- 
ptoms first complained of were those of paralysis, 
due to secondary growths in the brain, the pheno- 
mena due to the primary intrathoracic tumour only 
developing later 

Diagnosis — It is necessary not only to recog- 
nise the existence of a cause of abnormal pressure 
within the thorax, but also to distinguish true new- 
growths from aneurysms and glandular swellings, 
which may produce similar effects By far the 
most common cause of intrathoracic pressure is 
aneurysm of the aorta, and the possibihty of its 
presence should be carefully eliminated before 
arriving at a diagnosis of mediastinal tumour. 
Aneurysm is far commoner in males than in females, 
and occurs chiefly in adult life (35-50 years), and m 
those who have followed laborious occupations on 
the other hand, new-growths occur in much younger 
subjects, and the proportion of women affected is 
relatively much larger The position of an aneu- 
rysm IS necessarily limited to the course of the 
great vessels, and the area of dulness produced by 
It upon the thoracic wall is not often large, whereas 
new-growths may occur at any part of the thorax, 
and may cause very extensive impairment of re- 
sonance It is not often that tumours cause marked 
local bulging of the chest, nor do they frequently 
pulsate to an extent really comparable with that of 
aneurysms The growth of a malignant medias- 
tinal tumour is much more rapid than that of an 
aneurysm ; and the occurrence of secondary de- 
posits and enlarged glands may place the existence 
of the former beyond doubt The pressure pro- 
duced by a tumour is much more freouently exerted 
upon the venous trunks of the mediastinum than 
IS that of an aneurysm, while, on the other hand, 
the oesophagus is much less frequently affected. 
Affection of the right recurrent laryngeal nerve and 
right sympathetic chain could haraly bd produced 
by an aortic aneurj’sm , aneurysm of the innominate 
artery ma^, however, involve these structures. 
Dyspnoea 1$ on the whole less frequent in cases of 
aneurysm than m those of new-growths ; and the 
latter are generally accom^ied by anaemia and 
general constitutional distumnee, not met with in 
the vascular disease. Irregular pyrexia » in favour 
of mediastinal tumour, but may be met with in 
cases of tubercular or lymphadenomatous enlarge- 
ment of mediastinal {jUnds. It is rare, however, 
for these to be primamy affected in Hodgkin’s dis- 
ease, the glands in the neck, and often those in the 
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groin and elsewhere, being enlarged in these 
patients. Tubercolous glands are not likely to cause 
symptoms of pressure except in young children (sai 
Bronchial Glands, Diseases of). The use of 
the X-rays is often of considerable service in dia- 

f nosis. If the patient’s chest be examined with the 
uorescent screen, a tumour will produce as dense a 
shadow as an aneurysm, but the latter can be dis- 
tinguished by its pulsation and to some extent by 
its position and shape. It is difticult, however, to 
distmguish infiltrati^ growths and scattered nodules 
from tubercular masses. Fluid in the pleural 
cavity, and still more a thickened pleura, will ob- 
struct the X-rays, but never to so great an extent as 
a tumour ; the latter also has a more distinct edge 
than any pleural condition except a localised em- 
pyema, which is not likely to give rise to a difficulty 
of diagnosis. Sea Rontgen-Rays. 

Tumours originating in the lung and giving rise 
to no pressure-symptoms have to be distinguished 
from tuberculosis. In addition to the use of the 
X-rays just alluded to, there is generally absence of 
fever, and of tubercle-bacilli from the sputum. The 
prc^ess of the disease is rapid and continuous, the 
physical signs extend over a large area, and enlarge- 
ment of superficial lymphatic glands occurs. Phy- 
sical signs resembling pleural effusion but with 
some marked inconsistency and with absence of 
fluid on exploratory puncture are in favour of the 
presence of a new-growth. Should actual pleura] 
effusion be present a hsemonrhagic character is in 
favour of tumour involving the pleura : masses of 
large swollen endothelial cells may be found in 
some cases upon microscopical examination of the 
fluid. The possibility of the co-existence of tuber- 
cular disease of the lung with a tumour of the 
mediastinum, as well as with aneurysm, must be 
borne in mind, since otherwise the conjunction of 
symptoms produced may be puzzling. 

Prognosis. — The outlook is probably hopeless 
in all cases in which it is possible to be certain of 
the existence of a tumour within the thorax. The 
duration of life will depend upon the nature of the 
growth and its relation to important intrathoracic 
structures. 

Tr^tment. — Since ai^ growth within the 
chest is beyond the reach of surgical intervention, 
all that can be attempted is the relief of distressing 
sjnmptoms as they arise. Even this object can, un- 
fortunately, be only imp^ectly attained. Opium 
or D^rphine may be administered without hesitation 
in view of the necessarily fatal termination of the 
disease, and much relief may thus be obtained, not 
only of the pain caused by the growth, but also of 
^e coi^h, which is frequently l&th distressing and 
ineffectual. There is no advantage to be gained by 
keeping these patients in bed, at least in the earlier 
stages of tlm disease : the feelings of the patient are 
the best guide to follow. Later, as dyspnoea be- 
comes more o^ent, rest in bed will b^me com- 
pulsory, and the upright position with a bed-rest or 
additional pUlows is generally found the easiest. 
Tracheotomy can hardly ever be advisable, however 
urgent the dymoea, since the obstruction is below 
any point whl^ pm be reached ; in a very few 
ca^ associated with laryngeal spasm it may aflcKrd 
relief. If esetreme dys]drBgia result from pressure 
upon the oesophagus, the question of the perform- 
ance of gastrostomy wiU arise. Autborito differ 
as to the advisability of removing pleural effu^xm 
when it occurs. In many cases ita presence 


seriously adds to the difficulty in breathing, and 
there is no valid reason for not removing it by 
aspiration, an operation which may afford great 
temporary relief to the sufferer, and may be re- 
peated as often as the fluid reaccumulates. Inhala- 
tions of oxygen may be called for if cyanosis becomes 
a prominent symptom, due to pressure upon the 
respiratory apparatus. Careful nursing is reouisite 
in protracted cases to avoid the formation 01 bed- 
sores. 

H, Montague Murray. 

W. Cecil Bosanquet. 

MEDITERRANEAN FEVER. — .Srtf Malta 
Fever. 

MEDITERRANEAN SEA, The.— A mode- 
rately dry, warm, and very sunny winter climate. 
Ar/ Algiers; Cannes; Hy#.res; Malaga; 
Mentone; Nice; San Remo, &c. ; and Cli- 
mate, Treatment of Disease by. 

MEDULLA OBLONGATA, Lesions of. 

Synon. ; Fr. Maladies de la Moelle Allongie ; Ger. 
Krankheiten des verldngerten Marks. 

Introduction.— -T he pathology of the medulla 
oblongata is more than usually complex. Not 
merely is it liable to injuries, and diseases such as 
haemorrhages, softenings — necrobiotic and inflam- 
matory, tumours, &c., having their primary seat 
there, as in other nerve-centres ; but also, and more 
frequently, the medulla is implicated in diseases of 
the pons and cerebellum, and affected indirectly by 
intracranial diseases in general. Being the connect- 
ing isthmus between the brain and spinal cord, it 
is subject to ascending or descending degenerative 

recesses, secondary to lesions in the spinal or cere- 

ral sensory and motor tracts. Further, it is the 
seat of a chronic form of degeneration, characterised 
by a very definite group of symptoms, differentiated 
under the term ‘bulbar or labio-glosso-laryngeal 
paralysis. ’ 

With the indirect affections of the medulla 
oblongata, in connection with the various forms of 
intracranial disease, degenerations of the motor or 
sensory tracts secondary to cerebral or spinal 
disease, or the patholopy and symptomatology of 
bulbar paralysis, this article does not profess to deal, 
as these subjects will be found fully discussed under 
their respective headings. Attention will be 
directed romnly to the data which serve to establish, 
so far as this is possible, the regional diagnosis of 
mednllary lesions. 

Summary of Pathological Conditions.— 
Traumatic Injuries of the medulla ob- 

longata are not uncommon in consequence of fracture 
or dislocation of the atlas and axis, as in falls, 
hanging, twisting of the neck, or as the result of 
diseased vertebrae. In such cases death is instan- 
tai^us, owing to the sudden cessation of the circu- 
lation and respiration, from lesion of the centres for 
these vital functions, which are situated in the 
medulla. 

To commotion or contusion, with punctiform 
extravasations in the medullary centres, Duret attri- 
buted sudden death from blows on the head. Not 
infrequently lesi^ of the fourth ventricle, the re- 
sult of cranial injuries, not proving flital, give rise 
to diabetes meUitus or insipidus, along wUh other 
qrmptoms indicative of chronic lesion of the pons or 
medulla. 

EffusixMis of blood into the fourth ventricle, 
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whether arisbg from the medulla itself, the pons, 
or the cerebellum, or gaining access from the lateral 
ventricles by the aqu^uct of Svlvius, are, as a rule, 
suddenly fatal from paralysis of the circulation and 
respration. Death may occur with or without 
convulsions. 

Tumours , — Tumours implicating the medulla 
oblongata may have their seat primarily in the 
medulla , but more commonly the growths are 
situated at the base of the skull, in the cerebellum 
or pons, and invade the medulla in their growth. 
Besides the special localising symptoms of medullary 
disease, there are general symptoms of intra- 
cranial new-growth , of these vomiting is usually 
pronounced, and optic neuritis rare Here also, 
however, some remarkable cases have been put on 
record, in which, notwithstanding the existence of 
tumours actually in the substance of the medulla 
Itself, the symptoms during life ha\e presented 
nothing striking or characteristic 

Hamorrha^e — Haemorrhage into the substance 
of the medulla oblongata, and limited to this, is 
comparatively rare More commonly the pons and 
medulla are affected tc^ether Haimorrhages here 
of any extent are very rapidly fatal In some cases 
death is instantaneous In others a few hours may 
elapse, death occurring in profound coma with 
stertorous respiration and occasionally convulsions 
Whether the hnemorrhage is primarily in the me- 
dulla or in the pons cannot be diagnosed with 
certainty The other causes of sudden death, such 
as aftecnons of the heart, must be excluded before 
haemorrhage into the medulla can be diagnosed, 
and this is m many circumstances obviously im- 
possible 

Haemorrhage into the medulla oblongata is usually 
fatal, and rarely gives rise to chronic stationary 
lesions. These are commonly the result of throm- 
bosis or embolism, or, more rarely, acute myelitis 

Thtombosis — Thrombosis of the vertebral ar- 
teries and their branches is the most common origin 
of softening limited to the medulla oblongata The 
onset IS frequently sudden, as in haemorrhage, but 
the course is more slow. The more chronic nature 
of the affection is an important diagnostic feature of 
softening The symptoms of softening of the 
medulla thus arising are in many respects like those 
of progressive bulbar paralysis, but there are also 
important differences They are sometimes gene- 
ralised under the head of ‘acute’ or ‘apoplecti- 
form ’ bulbar pamlysis, in contra-distinction to the 
chronic degenerative form of this affection desenbed 
by Duchenne See Labio-Glosso-Laryngeal 
Paralysis 

Localising Phenomena.— The symptoms met 
with in the affection just named are the most re- 
liable clinical data on which to found a regional 
diagnosis of lesions of the medulla oblongata. 1 he 
characteristic symptoms are a conjoint affection of 
the extremities and one or more of the bulbar 
cranial nerves, with impairment of speech and 
deglutition, and cardio-respiratory disturbances. 
Sometimes all four extremities are p^tic or para- 
lysed ; sometimes the lower extremities alone ; and 
occasionally the paralysis is of the hemiplegic order. 
If the paralysis affects only the extremitlet» without 
imphcation of the bulbu nerves, as sometimes 
occurs, a diagnosis of the medullary seat of the 
lesion cannot m made with certainty. 

Of the cranial nerves the hypoglossal is most 
commonly involved. The symptoms trd impaired 


mobikty of the tongue, with more or less pronounced 
dysarthria {see Aphasia). This is not absolutely 
cnaracteristic of bulbar disease, however, as a similu 
affection of the hypoglossal may occur in disease of 
the pons But a form of crossed paralysis, palsy 
of the limbs on one side and of the tongue on the 
opposite side, is probably pathognomonic of coarse 
disease within the medulla. The tongue and speech 
are rarely, if ever, so affected as in the classic or 
progressive bulbar paralysis, nor has the atrophy of 
the muscles of the tongue, with altered electrical 
reactions, been noted 

Of more importance as a diagnostic mark is 
dysphagia, or paralysis of deglutition. This, in the 
absence of general cerebral symptoms, points to 
affection of the medulla. Paralysis of the soft 
palate, on one or both sides, is also a frequent, 
if not constant, symptom Occasionally also 
aphonia occurs, and, taken with the other sym- 
ptoms, points conclusively to affection of the 
medulla oblongata 

Irregularity of the heart ; acceleration or re- 
tardation of the pulse , and sighing and laboured 
respiration, often amounting to orthopnoea, m the 
absence of general cerebral symptoms, are also im- 
portant indications of disease of the medulla ob- 
longata Among other symptoms have been noted 
coughing and vomiting, explicable by affection of 
the respiratory centres. Trismus has been men- 
tioned by Joffroy as a charactenstic symptom of 
acute bulbar paralysis, but Nothnagel, on good 
grounds, disputes the accuracy of this statement 

A case recorded by Glynn, where a tiny tumour 
(glioma) was found post mortem m the middle line 
of the medulla at the level of the calamus senptonus, 
showed many of the above-mentioned symptoms, 
the most prominent being intense dyspnoea with 
paralysis of the diaphragm, vomiting, impaired 
movement of lips and tongue, dysphagia, loss of re- 
flex action of palate, weakness in both arms and 
less in legs, ana a trace of sugar in the unne 

Albuminuria and glycosuna have also been ob- 
served m connection with bulbar lesions, the latter 
more particularly after injunes affecting the floor of 
the fourth ventricle , but the occurrence of these 
symptoms in connection with acute bulbar paralysis 
requires further investigation, as they cannot as yet 
be regarded as constant 

An affection simulating disease of the medulla 
oblongata results from bilateral cortical or sub- 
cortical disease, giving rise to a condition of double 
hemiplegia. Such a bilateral lesion causes pamly’sis 
of articulation, and also true aphasia if the lesion is 
cortical, along with a neater or less degree of 
paralysis of the limbs The diagnosis must depend 
on the truly volitional character of the paralysis in 
such cases, the reflex mechanism of d^ludtion 
being unimpaired There will also be absence of 
affection of sensibility and of trophic degeneration 
of the muscles, and absence also of disturbances of 
the cardiac and respiratory rhj^hm. Defective 
comprehension of spe^, and obvious aphasia— the 
movements of articulation not beii^ absolutely 
paralysed— and also agraphia— the hand not bdng 
completely powerless— will differentiate cerebm 
from bulbur paralysis. 

Lesions in the neighbourhood of the pytamidal 
decussation, though rare, have a characteristic 
raptomatology. This consists of anmtholia over 
the distribution of the fifth craidal nerve on the skte 
of the lesion, with paialysb of the Itnihs on the 
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same side, and analgesia of the body and limbs on 
the opposite side : an association which has been 
experimentally found to be due to destruction of the 
tubercle of Rolando. D. Fbrribr. 

W. A. Turner. 

MEDULLA OF BONES, Diseases of.— 

Synon. : Fr. Maladies de la Moelle des Os ; Ger. 
Krankheiten des Knochenmarks. — See Blood, Mor* 
bid Conditions of ; Bone, Diseases of ; Leuco* 
CYTH^MIA ; Mollitibs Ossium j Tumours, &c. 

MEDULLA SPINALIS, Diseases of.— 

Spinal Cord, Diseases of. 

MEDULLARY CANCER.— A synonym for 
encephaloid cancer. See Cancer. 

MEQRIM. — Synon.: Migraine; Sick Head- 
ache ; Nervous Headache ; Hemicrania half ; 
and Kpdvtov, the head) ; Fr. Migraine ; Ger. 
Migrdne, 

Definition. — Headache of a periodical charac- 
ter ; generally ushered in by some premonitory 
symptoms ; more or less unilateral ; and frequently 
associated with nausea and bilious vomiting. 

^Etiology. — The chief predisposing causes of 
attacks of megrim are hereditary tendency; anae- 
mia ; a general want of tone in the system ; and the 
ner\’Ous temperament. Among the exciting causes 
may be included all those of a depressing or ex- 
hausting nature, whether physical or mental, such 
as prolonged mental work, mental excitement, 
grief, anxiety, bodily fatigue, late hours, sexual 
excesses, breathing the impure air of a crowded 
room, and improper food. 

Symptoms. — This complaint seems to have two 
nvore or less well-defined stages, the headache being 
preceded for a variable peri^ by certain disorders 
of sensation. In some persons the malady stops 
short here, and is not followed by headache ; in 
others the headache appears to be developed without 
any premonitory symptoms, until careful inquiry 
reveals the contrary. The two sts^es therefore are, 
first, the stage of disordered sensation ; second, the 
stage of hea^che, with other symptoms. 

The most striking of the disordered sensations is 
a transient disturbance of vision which sometimes 
takes place. It commences with a wavy glimmer- 
ing near the outside comer of the field of vision, 
and spreads all over the visual area with a zigzag 
outline, in a straight -lined angularpattern, and with 
or without lines of colour between the darker lines. 
Or it may commence by the appearance of a blind 
spot close to the centre of vision, which soon begins 
to spread, showing a serrated margin, and present- 
ing a tremor or wavy glimmering in its interior. 
This condition is often associated with a feeling of 
chilliness, coldness of the hands and feet, or other 
symptoms ; it may last from five to thirty minutes 
or longer, and then be succeeded by the stage of 
headache. 

On the other band, the headache may be, and in 
many indviduals always is, developed wiUiout the 
ocular disturbance, but other sensations are sub- 
stituted for it» The patient has a feeling of chilli> 
ness, and the feet are cold. There is mental 
depression, with a dread of impending evil ; the 
patient is restless and uneasy ; ‘ cannot quite tell,* 
^ he says, * what he would be at ; ’ and has what 
is expressively called ‘ the fidgets. ’ This condition 
may continue half an hour or more, and then the 
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slight boring piercing pain is felt in the head, with 
which the adung begins ; and the disorder runs its 
course, as will be jpresentljr described. In other 
cases, this feeling of depression or uneasiness lasts 
for several hours, the patient goes to bed, and in 
the early morning waxes with the headache fully 
developed. 

The headache, when preceded by ocular disturb- 
ance, shows itself as follows ; When the vibratory 
movement is at its height, a little aching is felt in 
the head, on the side opposite to that on which the 
glimmering first appear^ ; it is slight at first, but 
gradually increases in intensity. Some persons 
have said that the sensation was as though a point 
in the temple were being bored with a gimlet, 
and the gimlet slowly increasing in size. The pain 
gradually spreads from this point, which may be 
covered with the finger, and pressure upon which 
affords relief, first over one side of the head ; and 
then, but not always, it extends to the other. As 
the headache increases, the ocular disturbance 
declines ; nausea is felt, which increases with the 
headache ; retching and vomiting occur, the latter 
sometimes, though rarely, giving relief ; the head 
throbs ; the slightest movement increases the pain, 
and any attempt to move from the recumbent pos- 
ture increases the gastric uneasiness; the mouth 
feels clammy ; the eyeballs ache, and are tender on 
pressure, one more so than the other > the pupils 
are rather contracted, and generally unequally so ; 
and the patient lies apparently more dead than alive, 
his face pale, and the head hot. After a varying 
number of hours he is somewhat relieved by trou- 
bled sleep ; he wakes up next morning, free per- 
haps from headache ; but he is listless ; his brain is 
weary ; and he feels as if he had undergone a hard 
mental struggle. There may be now an interval of 
a few days, weeks, or years, before the disorder 
again shows itself. 

The headache varies much in character, degree, 
and duration. In some persons the pain is not 
localised in any particular spot, but seems generally 
diffused over the head ; others have not noticed that 
there is more pain on one side of the head than the 
other, or that the aching radiates from one painful 
spot, until their attention has been directed to the 
fact, and then they distinctly recognise it ; others, 
again, have neither vomiting nor nausea ; and lastly, 
the duration of the headache may be very short, or 
not extend over more than two or three hours, or 
this symptom maybe entirely absent. The disorder 
may even stop short at the vibratory stage, the 
vision be restored, and no further inconvenience 
felt. 

In a certain proportion of cases during the vibra- 
tory stage a tingling is felt in some portion of the 
body— the piart is ‘ asleep.’ Sometimes it is felt in 
one arm or in the side ot the tongue, or on the side 
of the face, and it is on the same side as that on 
which the glimmering in the eye be^ns. Some- 
times the hearing, speech, or memory is affected. 

The age at which the attacks generally commence 
is from twelve to twenty-five. Females are more 
liable to them than males. After a certain period, 
with advancing age the attacks, as a rule, are less 
easily developed, and become much less frequent. 
They cease generally after fifty or sixty, and in 
women not uncommonly at tlie change of life. 

Pathology. — Considerable diversity of opinion 
exists as to the nature of megrim. Formerly it 
was regarded as being dependent upon gastric or 
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hepatic derangement — a view, however, which 
now Bnds few supporters. Some pathologists hold 
it to be a form of neuralgia; but though it has 
a great resemblance to neuralgia, it * causes much 
greater disturbance of the sensorium, it sprei^ 
much more generally over the head, and is not in- 
frequently accompanied by nausea and vomiting. 
After the attack there may be an intermission of 
weeks or months, and the attack itself runs a more 
uniform or continuous course * (Lebert) The view 
which the writer has advanced is that the affection 
is to be referred to the sympathetic nervous system. 
If by fatigue, anxiety, or other depressing cause, the 
general tone of the body be lowered, and with it the 
regulating or inhibitory power of the cerebro-spinal 
over the sympathetic nervous system impaired, then 
uncontrolled action or excitement of one or more 
portions of the latter takes place, causing contrac- 
tion of the blood-vessels under the influence of the 
affected portions, and so producing the disorders of 
sensation which precede the headache , this excite- 
ment IS followed by exhaustion or paralysis of the 
sympathetic, and is associated (just as would be the 
case after section of the nerve) with dilatation of the 
vessels, and with headache Edward Liveing, in his 
classical and exhaustive work on megrim, combats 
this view, and maintains that the phenomena are 
those of ‘ a nerve-storm traversing more or less of 
the sensory tract from the optic thalami to the 
ganglia of the vagus, or else radiating in the same 
tract from a focus in the neighbourhood of the 
quadrigeminal bodies ’ 

Treatment — By careful management very great 
relief can be afforded to the sufferers from this malady, 
not only by diminishing the intensity of the attacks, 
but also by considerably lengthening the intervals 
between them We may consider separately the 
remedial measures to be employed (i) during the 
intervals between the attacks , (2) during the pre- 
monitory stage, or stage of disordered sensation ; 
and (3) during the stage of headache 

I During the intervals between the attacks — It 
is to the treatment during this period that the 
greatest consideration must be given The cause, if 
possible, must be discovered, and in a very large 
majority of cases careful inquiry will reveal the hict 
that a distinct cause does exist Overwork, pro- 
longed anxiety, over-fatigue, disappointed hopes or 
affections, sexual irregularities, defective eyesight, 
and impoverished nutrition of the body, are among 
the chief causes ; and while these are in operation 
medicine will prove of little avail. Remove the 
cause, and then endeavour to brace up the bodily 
and nervous systems The chief remraies for this 
purpose are the vegetable bitters, iron, strychnine, 
and cod-liver oil. But the success following their 
use very much depends upon the way m which they 
are administered. For a day or two after a head- 
ache the stomach and bowels may possibly bcf dis- 
ordered, and not in a fit state to tolerate iron or 
cod-liver oil. This condition must be corrected, 
and for this purpose the simple vegetable bitters, 
such as gentian with small doses of henbane and 
some aromatic, may be of service ; and if necessary 
one or two grains of blue pill, with four or five of 
compound rhubarb pill, may be mven at night ; but 
strong purgation must be avoidea. Iron may then 
be given, either in the fisrm of the ammonio-citrate 
alone, or combined with two or three grains of 
iodide of potassium ; and according to circiunstancet 
fifteen or twenty minimi of tincture of henbane, or 


twenty or thir^ minims of aromatic spirit of ammo- 
nia, may be added to each dose. Or the iron may 
be mven in the form of the Mistura Fern Composita 
of the Pharmacopoeia ; the mixture answenng Mtter, 
however, m some cases, without the myrrh. Strych- 
mne is, m the writer’s opinion, a ver^ important 
remedial agent m manv forms of this disorder, and 
may be given with the remedies previously men- 
tioned in the form ot Liquor Strycbninse Hydrochlo- 
ratis or Tmctura Nucis Vomicae, or may be combined 
with infusion of quassia or calumba. Where iron is 
contra-indicated nom any cause, or when it is not 
readily borne, the administration of nux vomica 
with quassia has seemed to act beneficially. In 
females with a distinct hystencal temperament nux 
vomica docs not answer so well, and better results 
will be obtained by giving the vegetable bitters with 
ten-gram doses of bromide of potassium, and fifteen 
or twenty of tincture of henbane, twice or three 
times a day As a rule, however, the bromide is 
of more use administered during the headache than 
in the intervals. Cod-hver oil often acts beneficially, 
especially when there is much nervous exhaustion. 

It may l^ given once a day immediately after break- 
fast, limning with a small teaspoon^l, and gradu- 
ally increasing the quantity to a tablespoonful, but 
not beyond, unless in exceptional cases. If the 
bowels are constipated, five grains or so of the soco- 
tnne-aloes pill may be given at night ; or if the con- 
stipation be habitual, five grains of the aloes-and-iron 
pill, given twice a day bemre meals, will generally 
induce greater regulanty in the action of the bowels 

In some individuals megnm is associated with a 
strongly marked unc-acid diathesis, as shown by the 
fact that preceding or succeeding an attack the urine 
IS strongly acid and loaded with lithates In these 
cases fifteen or twenty grains of salicylic aad, or 
salicylate of sodium, twice a day, in conjunction 
with other remedies, to correct or neutrdise the 
unc-aad formation, will often be of signal service. 

Other remedies have been recommended, and are 
sometimes of service, espeaally arsenic and quinine. 

In persons of feeble bodily power, rest is of the 
greatest importance, and it is often advisable that 
such patients should remain in bed at least twelve* 
hours out of the twentv-four, and take their break- 
fast an hour and a half or two hours before rising in 
the morning Whenever the headaches recur fre- 
quently, this rule should be enforced In cases, 
where borne, a tumblerful of new milk, to which 
two teaspoonfiils of brandy, rum, or whisky have 
been adaed, may be taken with advantage before* 
breakfirst, directly on waking in the morning. 

The diet should be liberal ; the food plain and 
easily digestible ; and two or three glasses per dum 
of wine, beer, or porter may generally betaken with 
benefit, according to the habits of the patient The 
more exercise the patient can take in the bpen air, 
without fatigue, the better. 

2. During the premonitory stage, or stage of 
disturbed sensation , — In the forms attended by di»» 
turbance of vision, the longer this lasts the greater 
will be the headache, and we must endeavour there- 
fore to shorten this stage as much as possible. 
Directly the glimmering appears the patient should 
lie down, with the heM low ; and if the glimmer^ 
mg be on the ri^t or left of the field of vision, he 
should lie on me opposite side. Let him take at 
once some alcoholic stimulant, a glass of sherry, a 
tablespoonfiil of brandy diluted, or a glass of cnilii* 
pagne. If alcoholic stimulants be objected to, or 
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if it be not advisable to recommend them, then a 
teaspoonful of sal volatile in water may be pre- 
scribed instead. If the patient be chilly, or his feet 
cold, the couch should be drawn near the fire, and 
a hot lx)ttle applied to the feet. By these means 
the heart is enabled to drive the blood with greater 
force to the brain, and the duration of the vi&atory 
movement is thereby materially lessened. After 
the glimmering has passed off, the patient should 
lie still for a time, so that it may not return. This 
injunction will only be necessaiy when the headache 
is slight ; if it be severe, attended with much nausea or 
vomiting, the patient will be little disposed, or little 
able, to leave the recumbent position. 

If, instead of the disturbance of vision preceding 
the headache, there be a feeling of depression or 
irritability, fidgets, and similar phenomena, the 
administration of such cerebro-spinal stimulants as 
henbane, valerian, asafetida, spirit of chloroform, 
or ether, will often cut short the attack. Fifteen 
or twenty drops of the tincture of henbane, with 
the same quantity of spirit of chloroform, will soothe 
the nervous irritability in the slighter forms, and 
may be repeated in three or four hours if necessary. 
If there great mental depression, then valerian 
or a^etida Siould be tried. Half a drachm to a 
drachm of the ammoniated tinctire of valerian, or 
the same quantity of the fetid spirit of ammonia, 
may be given. Sometimes Indian hemp is very 
useful, a quarter to half a grain of the extract in a 
pill, or five to ten drops of the tincture on a lump 
of sugar. As a rule, in such cases as these, alcoholic 
stimulants are not advisable at this stage. A small 
quantity will cause flushing, heaviness, and slight 
confusion of thought, without relieving the depres- 
sion; and though the severe headache may be 
averted, alcoholic stimulants do not answer so well 
as the remedies previously mentioned. 

3. During the stage of headache , — If the head- 
ache be slight, and the patient soon able to sit up, 
there is little to be done. A cup of coffee or tea, 
cheerful conversation, a walk, drive, or ride, may 
often help to remove the pain. If, however, the 
symptoms be severe, then the administration of 
further remedies is called for. The patient should 
keep perfectly still and quiet, with the room 
darkened ; for every sound or sight causes pain, 
ai\d die slightest movement is sufficient to prepuce 
gastric uneasiness. Sometimes free evacuation of 
the contents of the stomach, especially if it contain 
undigested food, is followed by relief ; but, as a 
rule, it is better to try to relieve and check the 
vomiting. Iced soda-water, with or without two 
or three drops of diluted hydrocyanic acid or spirit 
of chloroform ; cold tea ; or the effervescing citrate 
of potassium with dilut^ hydrocyanic acid, may 
often afford marked relief. The headache may be 
lessened by applying cloths dipped in cold water or 
evaporating lotions to the head. If the extremities 
be cold, and the headache severe, a warm stimu- 
lating foot-bath can be tried, as soon as the nausea 
will allow the patient to sit up. If the attacks 
occur in the early of the day, as soon as the 
pain has subsidy it is generally better for the 
patient to sit up or move about, or even to take 
exercise in open air. During the attack the 
appetite is diminished, even the idea of taking food 
provoking disgust. Still, after the nausea has 
passed away, a cup of soup, or some easily digested 
food, will^ often have a goM effect in equalising the 
cerebral circulation, and in relieving the headache. 


If the headache be severe, bromide of potastaum is 
a remedy which will often prove of great service. 
It may be given in doses of fifteen or twenty grains* 
with fifteen or twenty minims of tincture of hen- 
bane, and to these may be added thirty or forty 
minims of the aromatic spirit of ammonia, in some 
cases with advantage. If necessary, the dose may 
be repeated after an interval of two hours or so. 
In some cases phenacetin or phenazone may be 
given with benefit in doses of seven to fifteen grains, 
with thirty minims of sal volatile, or acetanilide in 
five-grain doses, and repeated in an hour if neces- 
sary. In other cases, often of a gouty character, 
chloride of ammonium in doses of fifteen grains 
produces marked relief, and may be sometimes 
advantageously combined with spirit of chloroform 
and compound tincture of lavender. Guarana 
powder is a remedy which is used, often with happy 
results. The sick-headaches which it seems to re- 
lieve are those in which distinct premonitory sym- 
ptoms usher in the attack, and particularly those 
preceded by disturbance of vision. It may be given 
in such cases in doses of fifteen grains, with the 
same quantity of sugar, and repeated in from half 
an hour to two hours. In those individuals, how- 
ever, in whom the headache is developed suddenly, 
where the attacks come on without any or with very 
indefinite premonitory symptoms, guarana appears 
to have little effect. 

As a rule, the use of purgatives in this stsge is 
decidedly objectionable, but occasionally a saline 
purgative at the commencement of an attack is 
indicated, and is of service. 

Peter W. Latham. 

MEINBERQ, in LIppe-Detmold, in Qer* 
many. — Mixed sulphurous saline and chalybeate 
waters, and mud-baths. See Mineral Waters. 

MEL/ENA (/iifAay, black). — Synon, : Dysenteria 
Splenica ; Fr. MHina ; Ger. Schwarze Ruhr, 

This term is used to denote black tar-like evacua- 
tions that are passed from the bowel. The colour 
and appearance are due to altered blood, and the 
expression is not properly applicable to simple 
haemorrhage from the alimentary canal, when blood 
of a normal appearance is voided. 

In order that the blood should have undergone 
the change which produces the characteristic evacua- 
tions, it must have been effused high up in the canal, 
and in some quantity, as well as retained for some 
time in the bowel. When haemorrhage takes place 
in the lower part of the small intestine, or in the 
colon or rectum, the blood is passed in a scarcely 
altered state, or at most renders the fzeces dark, 
without producing the black viscid motions now 
referred to. 

Blood that is passed into the stomach, or the 
upper part of the small intestine, is decomposed by 
the various secretions and intestinal contents with 
which it comes into contact, and either wholly or in 
part is finally discharged from the rectum as sul- 
phide of ^ iron. The tar-Uke consistency is very 
characteristic and is probably due to the admixture 
of mucus with the other products of the decomposed 
blood. Blood derived from the stomach is less 
likely to be mixed with ordinaiy faecal matter than 
when derived from the intestine, as in the former 
case the cause of the haemorrhage generally necessi- 
tates abstinence from food. The fkces may be 
blackened by iron* bismuth, and other agents, taken 
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as drugs, but they do not produce the viscid matter 

like semi-digested blood 

A form of melsena, with or without hsematemesis, 
has been occasionally noticed m infants within a 
day or two after birth The cause is obscure, but 
IS probably associated in some way with the dis- 
turbance of the circulation determined by the liga- 
ture of the umbilical cord Sometimes clean- 
punched ulcers have been found in the stomach or 
duodenum in such cases, but oftener there are no 
indications to be seen post mortem. The condition, 
which IS very fatal, is probably allied to other 
haemorrhagic states met with in the new-born, such 
as purpura 

Mela^na is the mere expression of a condition 
brought about by many causes, and these have to be 
sought for and treated See HiEMATEMESis ; In- 
testines, Haemorrhage from j and Stools 

W H. Allchin. 

MELAN^MIA (/a^Aar, black ; and aljua, the 
blood) — See Blood, Morbid Conditions of, 
p. l6l 

MELANCHOLIA {fi(\as, black ; and bile). 
Synon Fr Lypimante ; M^lanchohe , Ger 
Schufermutk , Melancholie 

This name is now usually applied to a form of 
insanity characterised by great mental depression 
The sufferer in this disorder feels his whole existence, 
mental and bodily, overwhelmed and oppressed by 
gloom, anxiety, and forelxxiing At first it may be 
only a feeling which takes no definite shape, and 
there may be no delusions Sometimes, though rarely, 
there are none throughout ; the morbid feeling con- 
stitutes the disorder, which in this form has been 
called r/w/Ztf melancholia Its access is almost always 
gradual, and though we may attribute it to gnef, 
overwork, or worry, it often happens that no mental 
or moral cause can be found, and we are obliged to 
set It down to inherited predisposition, to some de- 
bilitating illness, declining strength, or advancing 
age Some are aware that there is no real ground 
for their sorrow and sadness, and are able to look on 
It as an illness , others feel that there must be some 
real cause for the despondency, that something 
terrible is impending, though they know not what 
The majonty can argue and converse rationally on 
subjects unconnected with their feeling of misery. 

The bodily health, even if at first it appears good, 
soon participates in the disturbance Arterial pres- 
sure IS high, the digestion disordered, the urine 
loaded with lithates, the skin dry, the bowels con- 
stipated, the pulse slow rather than quick, the con- 
junctiva dull and yellow The patient will complain 
of various uneasy feelings in the praecordial or epi- 
gastric region, and this, with the state of the excre- 
tions, will confirm the notion, so prevalent among 
many, that the whole mischief is in the liver Such 
simple depression may continue for a longer or 
shorter space of time. It may pass away suddenly 
or gradually, or the individual will grow worse in 
one of two ways. The depression becomes greater, 
and delusions of various kinds present themselves ; 
or It IS replaced by the excitement of mania. 

Melancholta with otetusums is far more common 
than simple melaHcholia^ and is that which most 
frequently we are called upon to treat. I'he patient 
feels utterly changed, which he attributes to various 
causes, and deduces various results from his con- 
dition. He has all manner of diseases^syfdiilis, 
leprosy, lice ; his stomach is gone, and tlierefore he 
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cannot eat. He cannot attend to business, and 
therefore is ruined. He is so wretched that he 
must have committed sms unpardonable m this 
world or the next The bodily symptoms, like the 
mental, are aggravated ** absent or scanty ; 

and there is rapid wasting. Tne bowels are loaded 
and resist strong purgatives ; the tongue is white 
and furred j the breath offensive The patients are 
for the most part elderly; climacteric insanity is 
almost always melancholia. Of 338 melancholic 
patients admitted into St Luke’s Hospital only nine 
were below the age of twenty. 

It cannot be too strongly impressed upon medical 
men that all melancholic patients, even those whose 
disorder seems simple and slight, are, especially in 
the early stage, very apt to commit suicide We 
read accounts almost daily m the newspapers of 
suicides committed by this class of persons ; and 
most lamentable they are, for it is a class which 
above all others is amenable to treatment 

An asylum is not absolutely requisite for such, if 
their means allow of proper companions, bouse, 
and exercise They must not be left alone by night 
or day ; must not be left to attendants only ; and 
must have some amusement or diversion If all 
this cannot be provided, to an asylum they must go ; 
for if they are resolutely and constantly bent on 
suicide, It IS most difficult to guard against it in an 
ordinary house 

Whether they are sent to an asylum or not, it is 
found to be almost invariably necessary to remove 
them from home We may think the case a slight 
one, and hope that amusement and cessation from 
work, with medical treatment and good living, 
will remove the deOTCssion A^in and again we 
are disappointed The sight of home and home 
scenes, of family and friends, and the contrast 
between past happiness and present gloom, per- 
petuate the melancholy and prevent its dispersion. 
After valuable time is lost, we are compelled to 
send away the patient to an asylum or quasi- 
asylum 

Prognosis — The prognosis in cases of melan- 
cholia IS favourable, and patients get well in great 
numbers, even at an advanced age It is also im- 
portant to remember that recovery may take place 
from this form of insanity after considerable penods 
of time The writer has recorded cases of melan- 
cholia in which recovery took place after five, six, 
seven, and nine years respectively In dealing 
with property it is often necessary to consider the 
question of probable recovery, and it is well to 
keep m view the chance of it here, although m 
perhaps every other form of insanity recovery after 
such penods would be out of the question 

Treatment — On examination of a melancholic 
patient, it is generally found that there has been a 
considerable loss of flesh This may be due to the 
mental care and sorrow, but is often caused by an 
insuffiaent quantity of food, which has been scanty, 
either because all appetite has been lost owing to 
the pa’evailii^ wretchedness, or because, mm 
various delusions, there has been an unwillmgness 
to take food Moreover, there is almost alwa^ 
considerable disorder of the digestive apparatus, the 
result and not the cause of the depress nervous 
condition. The first thing to be done is to oorred 
this disorder ; and then to restore the defective 
nutrition of the brain. 

One ^nnaptom is obstinate constipation. It may 
be necessary in the first instance to relieve the 



MELANCHOLIA 


MELLITURIA 


976 

loaded and obstructed bowel by means of turpentine 
enemata; after which it will be of advantage to 
give a daily dinner pill of the extracts, of aloes and 
nux vomica, or a daily teaspoonful of castor-oil, 
following it up if necessary by an enema, but ensur- 
ing an action every, or every other, day, and so 
hwituating the bowels to act. Many melancholic 
patients, especially women, will be found to be 
persons who have been accustomed to go for long 
periods without any action of the bowels, or who 
never had relief without medicine. Food must be 
given to this class of patients in large quantities. It 
constantly happens that it is withheld from them 
under the impression that their malady is essentially 
dyspepsia, and that the stomach must not be called 
upon for much exertion. Many, as has been said, 
refuse it for one reason or other. In either case 
the melancholia increases, and the patient gets 
thinner and weaker. Food must be given with no 
sparing hand — not merely beef-tea and invalid diet, 
but solid food — ^bread, meat, and eggs, with a 
liberal allowance of wine or malt liquor. In some 
cases artificially digested food may be useful. Some 
require forcible feeding, and this can hardly be 
carried out except in an asylum ; but many by 
coaxing or threats will take what is given to them 
with a spoon, and they must be fed frequently till 
they will take the meals of their own accord. 
Under this augmented diet the tongue will become 
clean, the bowels will act without physic, and the 
patient’s appearance will soon testify to the efficacy 
of the treatment. Ste Forcible Feeding. 

Sleep, though not entirely absent, will be in 
defect owing to the high arterial pressure. To 
lower this, erythrol tetranitrate in half-grain doses 
has been recommended, and is said to act like a 
charm, in many cases reducing the pressure and 
inducing sleep. In some, however, it fails, and 
hypnotics are necessary. In the same way opium 
fails in some patients, though in a large number of 
melancholics it is most valuable, not merely procur- 
ing sleep, but alleviating the feeling of wretched- 
ness. It may be given either by the mouth or by 
subcutaneous injection of morphine. It is of im- 
portance that we do not give a preparation which 
shall cause sickness or constipation; the ordinary 
preparations of morphine, the acetate and hydro- 
chloride, are apt to do this if given in full doses, 
and it is better to substitute Dover’s powder, 
Battle/s solution, or solid opium if we can be sure 
that pills will be swallowed. Chloral hydrate 
will procure sleep here as in other cases, and 
may be combined with opium to bring about 
more speedy action of the latter, but has not such 
a la.sting influence on the malady ; when its sleep- 
producing effect has passed away the patient does 
not feel any benefit from the medicine. Paralde- 
hyde, also, is often useful. The bromides should 
on no account be given. They will increase the 
emaciation and depession. When the secretions 
have been corrected, and d^estion is re-established, 
tonics may be useful, espec&ly the preparations of 
iron and arsenic. 

Varieties. — Two varieties may be mentioned. 

I. Acute Melancholia. — Although the po- 
gnosis in rimpe melancholia, and that which 
may be called sub-acute, is so favourable, there is 
an advanced stage which truly merits the name of 
acuie^ or acute delirious melancholia^ and gencfally 
terminates fatally. The patients are not silent, 
gloomy, and depressed, but panic-stricken ; and in 


violent frenzy and terror they ti^ to escape from 
those about them, tear off their clothes, gouge 
out their eyes, and injure themselves in every way. 
They will not lie on a bed unless forced to do so, 
but will prefer the floor or incessantly pace the room. 
Food they resist with all their power, thinking that 
it is poisoned or that they will be punishra foi 
taking it. Such patients must be fed by force, and 
fed early, but it often happens that our feeding here 
is of no avail, and they sink from the exhaustion 
of this acute disorder. For it is constantly found in 
those who are already broken and debilitated in 
health, and is but the last stage of a series of dis- 
orders. The incessant agitation, violence, and 
sleeplessness produce rapid wasting and sinking; 
the food administered is not assimilated, and fails 
to restore the wasted force. This form of melan 
cholia runs a rapid course, but nevertheless tends 
to recovery in some cases. We may administer the 
erythrol tetranitrate, opium, or puraldehyde. Cod- 
liver oil may be added to the food. Warmth and 
stimulants are demanded ; and clothes must be kept 
on by means of a strong suit which cannot be re- 
moved by the patient. 

2 . Mdlanoolie avec Stupeur(Fr.)— Synon.: 
Ger. Schwermuth mil Stumpfsinn. — A more ex- 
treme form of melancholia is thus named, where 
the patient sits or stands, speechless and motionless, 
and requires to be fed, washed, and dressed. 
Though such a one will not speak or do anything 
for himself, he may be watching every opportunity 
of committing suicide, and he will even strenuously 
refuse food with the same motive. The vital powers 
in these persons are greatly depressed, and they 
require an exceptional amount of nutritious food 
and stimulant. This form of melancholia has been 
confounded by some with that variety of insanity 
termed ‘ acute dementia ’ {see Dementia) ; but the 
latter occurs only in young people, whereas melan- 
cholia as a rule occurs in persons of more advanced 
years ; and the early symptoms are quite different, 
acute dementia coming on rapidly, and without the 
depression and gloomy delusions which mark the 
other complaint. See Mental Stupor, p. 766. 

G. F. Blandford. 

MELANIN. — See Blood, Morbid Conditions of 
(p. 161); Pigmentation; and Urine, Morbid 
Conditions of. 

MELANOMA {iilXasy black). — Any morbid 
growth in which the presence of dark pigment is a 
leading character. See Tumours. 

MELANOPATHIA black; and iri$os, 

a disease).— An excess of black pigment in the 
skin, due to abnormal function of the rete mucosum. 
Melanopathia is rarely general, more frequently 
partial. In certain instances, as in the < bronzed 
skin ’ of Addison’s disease, it is associated with 
anflemia. See Pigmentary Diseases of ths 
Skin. 

MELANURIA.— S'm Urine, Morbid Condi- 
tions of. 

MELASMA (/t^Aar, black). — A term usually 
applied to excess of pigment in the skin, from 
abnormal function of the rete mucosum. See 
Pigmentary Diseases of the Skin. 

MELLITURIA {tnellilust honeyed; and 
urine). — A synonym for saccharine urine. See 

Diabetes Mbllitus* 
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MEMBRANA TYMPANI, Diseases of 

Se$ Ear, Diseases of. 

MEMBRANES OF BRAIN AND CORD, 
Diseases of — See Meninges, Cerebral, 
Diseases of ; Meninges, Spinal, Diseases of. 

MENIERE’8 DISEASE.— 5’^^ Vertigo. 

MENINQES, Diseases of. — For purposes of 
convenience these will be grouped under the head- 
ing of (i) Cerebral Meninges f and (2) Spinal Me- 
mngeS) although in some instances the cerebral and 
spinal meninges may be simultaneously affected, as 
in epidemic cerebro-spinal meningitis and occa- 
sionally m a sporadic form of cerebro-spinal menin- 
gitis 

The following morbid conditions will be con- 
sidered under this heading 
I, Cerebral Meninges 

(1) Simple Idiopathic Meningitis, p. 977. 

(2) Traumatic Meningitis, p 979 

(3) Tubercular Meningitis, p 979 

(4) Posterior Basic Meningitis, p 983 

(5) Pachymeningitis Hsemorrhagica, p 985. 

(6) Haemorrhage, p 986 
II Spinal Meninges 

(7) Traumatic and Secondary Meningitis, p 988. 

(8) Idiopathic and Tubercular Meningitis, p 988. 

(9) Haemorrhage, p 991 

Syphilitic affections of the cerebral meninges are 
described m the article on Brain, Syphilis of, new- 
growths, in Brain, Tumours of, and septic in- 
flammations, in Brain and Meninges, Septic 
Diseases of See also Insanity, Pathology of; 
and General Paralysis of the Insane 

Tumours and local affections of the spinal me- 
ninges are discussed in the sections on Diseases of 
the Spinal Cord See also Meningitis, Epidemic 
Cerebro-spinal , and Monstrosities and Mal- 
formations 

I Simple Idiopathic Meningitis — Synon • 
Simple Idiopathic Cerebral Leptomeningitis , Lepio- 
meningitis Infantum (in part) , Fr Mimngiie 
Simple , Ger Acute Hirnhautentzundung 

Definition — A simple non-tubercular inflam- 
mation of the cerebral pia mater, which may be 
either limited to the convexity, general, or confined 
to the base of the brain It is associated with very 
variable symptoms in different cases , and is proba- 
bly caused in many different ways 

iETiOLOGY and Pathology — Our knowledge 
of the aetiology and pathology of acute idiopatmc 
cerebral meningitis has of late years become more 
definite 

It appears that sex exercises an influence in the 
reduction of idiopathic meningitis, and that the 
isease occurs much more fret^uently in males than 
in females In regard to age, it is met with almost 
as frequently in individuals from ten to twenty as 
in those below the tenth year. In individuals over 
twenty the disease is much more rare. 

Meningitis is apt to occur during, or as a se- 
quel of, many acute febrile diseases, such as pneu- 
monia, measles, scarlet fever, small-pox, and rheu- 
matic fever Such associations are, of course, rare, 
but much less so with pneumonia than with either 
of the other diseases named. It may also complicate 
erysipelas of the head and face ; or it may occur as 
an accompaniment of ulcerative endocarditis or 
pyaemic processes, owing to these conditions lading 
to minute embolisms of the vessels of the pia mater. 


In all these cases it is supposed to have an infective 
origin, and is associated with the presence of dif- 
ferent micro-organisms. 

Sometimes it 15 met with in extremely cachectic 
subjects, who have not previously been suffering 
from any acute disease. It has been known to follow 
prolonged exposure to the sun ; to ensue after the 
occurrence of severe moral perturbations ; and like- 
wise to follow a shock or blow, even when this has 
not been complicated with an external' wound, or 
with a fracture of one of the bones of the skull 

In other cases, also, a meningitis reallpr secondary 
may appear to be pnmary and idiopathic, as when 
{a) it extends from some focus of syphilitic disease 
of the meninges, or (3) when it occurs as a sequel 
of some unrecognised chronic inflammation involv- 
ing the middle ear and portions of the temporal 
bone. 

Anatomical Characters — Simple idiopathic 
inflammation of the cerebral meninges is a condition 
which vanes much in severity m different cases. In 
Its earliest or initial stage, nothing more than a 
minute and more or less uniform injection of small 
vessels and capillaries in certain regions of the 
cortex may be met with. But later on, definite 
products of inflammation are to be seen ; these are 
for the most jpart situated beneath the arachnoid, m 
the meshes of the pia mater. They consist, accord- 
ing to the stage of the morbid process, either of a 
gelatinous white or yellow lymph-like matter, of 
actual pus, or of more coherent yellow lymph in the 
form of membranous layers In regard to the area 
involved considerable differences also exist. The 
inflammation (i) may be limited to the convexity 
and to the lateral regions of both hemispheres ; 
(2) It may be general, that is, involve the parts 
above mentioned, and also the base , or (3) it may 
be limited to the basal regions of the bram. In both 
the latter cases the ventricles are apt to contain 
fluid, and the central parts of the bram to be 
softened, as they are m tubercular meningitis, which 
also affects the base in a special manner 

Of these varieties as to seat, the first, in which 
the convexity is involved, is decidedly the most 
typical, and m this respect simple idiopathic menin- 
gitis contrasts in a salient manner with tubercular 
meningitis, in which the tendency is no less marked 
to implicate the base of the bram In the second 
variety, the inflammation beginning above probably 
extends to the base by mere continuity, m cases 
where the condition of the patient, or the intensity 
of the inflammatory process itself, favours its spread 
from the original site ; or, in certain cases, the in- 
flammation may be from the first general in seat. 

In regard to the third variety, doubtless many of 
such cases have been instances of what we now 
know as * posterior basic meningitis ’ In these 
cases the ba^l inflammation may co-exist with, or be 
an extension upwards from the spinal meninges of 
an inflammation beginning there — a case, m fiict, 
of cerebro-spinal meningitis of sporadic t^. On 
the other hand, we may have to do with one of 
those cases of tubercular meningitis where the gene- 
ral disease manifests itself on the side of the bram 
first, and in which the patient dies ^fore the local 
process is at all fully developed. In such a case the 
inflammation may be really of the tubercular vanety, 
and yet to superficial observation not recognisable 
as such. 

In all th^ cases the inflammation may be limited 
to the meninges themselves, or the sumce of the 



97$ ^ MENINGES* DISEASES OF 


brain may also be manifestly involved in the in- 
flammatory process* so that we then have to do 
with a meningO'encephaliiis of varying seat and ex- 
tent. 

Symptoms. — In no disease is the symptoma- 
tology more various than it is in acute meningitis— 
a fact partly due to the varying intensity of the 
inflammatory process, partly dependent upon the 
process being localised or more general, ana partly 
according as there is or is not the co-existence of 
dropsy of the ventricles with inflammation of their 
walls. Independently of these causes of variation 
there is the fact that the symptoms of the meningeal 
inflammation are, in the numerous cases in which it 
occurs as a secondary affection, apt to be compli- 
cated and more or less overshadowed by those of 
the acute disease to which it owes its origin. 
Sometimes the disease is almost latent, accom- 
panied only by slight symptoms, merging into 
stupor and coma a day or two before death. Or 
the symptoms may be marked and quite tragic in 
their severity ; ushered in either by frightful pains 
in the head, by well-marked delirium, or by con- 
vulsions; subsiding eventually into a condition of 
stupor or coma; and followed by death within 
eignt or ten days, though this may be delayed till 
the expiration of three weeks or a month. Recovery, 
which sometimes occurs, must be regarded as a rare 
event. 

Inasmuch as it is not practicable, within the 
limits of this article, to give a detail^ account of 
the various groupings of symptoms that may be met 
with in different cases, we must confine ourselves to 
an enumeration of the symptoms themselves, most apt 
to occur (I) in the early stages of the disease, and 
(2) in its later phases. 

(1) Cephalalgia of an intense character, either 
general or localised in some particular r^on or 
regions of the head, may be complained of again 
and again where the patient is old enough, or, if he 
be too young, is indicated by cries, by application 
of the hands to the head, or by other signs. Some- 
times, however, this symptom may be almost 
absent, or it may come on at a later date. Delirium, 
occasionally furious, at other times more quiet and 
of a simply loquacious type, is another symptom ; 
or there may be extreme restlessness. Mere in- 
somnia, too, sometimes exists from the com- 
mencement ; while at other times a semi-comatose 
condition, gradually deepening into actual coma, 
may exist from the first, especially in children, 
or it may succeed a transitory delirious condition. 
Nausea and vomiting, and also convulsions, either 
local or general, may be met with in the early 
stages of the disease, and sometimes as initial 
symptoms. With them will go general pyrexia 
and sometimes rigors; also heat of head, rapid 
pulse, a furred and often thickly coated tongue, 
constipation, perhaps some intolerance of light and 
of loud sounds, together with an easily obtainable 
tache cMbraUi and often some amount of hyper- 
aesthesia of the skin. 

(2) As later symptoms, we may have localised 
convulsions or spasms, often of the tonic order, 
affecting p)erhap 5 the head and neck (which, especi- 
ally when the posterior part of the is involved, 
are frequently drawn ikckwards) or one or both 
arms ; or a condition of trismus may exist. The 
eyes, too, are sometimes drawn upwards. The 
pupils may be at first contracted, or, if not, they 
may be of medium size, unequal and insensitive ; 


while later on they are most frequently widely 
dilated and insensitive. The conjunctivse are often 
injected. Paralysis of one arm, or sometimes of 
an arm and a leg, may occur. The condition 
known as * Kernig’s sign * may also exist, but it is 
occasional and fitful only in its presence, and the 

tient may not be in a condition to permit of its 

ing look^ for. It consists in the impossibility 
of completely extending the leg upon the thigh 
when the patient is in the sitting position. The 
sensibility of the skin may be either exalted or 
deadened. The abdomen is often hollow and boat- 
shaped. The tongue becomes thickly coated, or 
dry and brown. Difficulty of deglutition is fre- 
quently well marked towards the end ; and there is 
incontinence of faeces and urine as soon as the 
stupor becomes marked. Sometimes the pulse is 
unnaturally slow and infrequent from the first ; at 
other times, and especially towards the end, it is 
very frequent and irregular. The respiration, too, 
becomes much disturbed, being often sighing and 
of very irregular rhythm, tending to become 
stertorous at last. The temperature is frequently 
high, but pursues a markedly irregular course. 
Remissions of the pyrexial condition may take place 
from time to time. The skin is generally hot and 
dry, though occasionally there may be copious 
sweats. Stupor and coma almost invariably occur 
at the last, if not present at an earlier stage. 

Prognosis. — A large number of deaths take 
place within the first week of acute meningitis ; a 
much smaller number survive till the end of the 
second week ; fewer still reach the end of the third ; 
and only a very few survive to the fourth week. 
It is difficult to say what the percentage of re- 
coveries may be, but probably less than ten would 
survive out of a hundred cases of acute idiopathic 
cerebral meningitis. 

Diagnosis. — The diagnosis of idiopathic menin- 
gitis involves considerations very similar to those 
arising in the diagnosis of tubercular meningitis, 
and need not therefore now be discussed. See 
Meninges, Cerebral, Inflammation of. Tuber- 
cular. 

The diagnosis of simple from tubercular menin- 
gitis must oftentimes be a matter of extreme diffi- 
culty. Whether the condition of the blood, as 
recc^nised by the aid of the microscope, is the 
same in simple meningitis as it is in tubercular 
meningitis the writer is unable to say. Should it 
not be so, some help might be obtained in this 
direction. The conditions under which the disease 
seems to develop may throw some light upon the 
problem. In regard to special symptoms, the 
possible range is so great in each variety that it 
becomes difficult to fix upon any that are positively 
distinctive of the one or of the other. Delirium is, 
however, rarely so violent in tubercular as it may 
be in simple meningitis. Retraction of the head is 
also not so frequent in the tubercular variety. On 
the other hand, the temperature much more fre- 
quently rises over loi® F. in simple than it does in 
taberc^r meningitis. Finally, it must be borne 
in mind that the lormer is an extremely rare disease, 
the latter unfortunately only too common ; and that 
while in tubercular meningitis the two sexes fall 
victims with about equal frequency, in the simple 
variety two out of three are likely to be males. 

Treatment.— In the early stages of acute 
simple meningitis aperients may be freely adminis- 
tttra. A leech or two might be applied to the 
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temples, in cases where pab is greatly complained 
of j or under the same conditions the head may be 
shaved and an ice-bag or Letter’s tubes may be 
applied, should such measures not be deemed use- 
less on account of the extreme restlessness of the 
patient. The writer believes that little or nothing 
IS at present to be expected from drug-treatment 
towards the cure of this disease, although some 
alleviation of the more distressing symptoms may 
at times be brought about by special attention to 
them The patient requires to be carefully fed, and 
assiduously nursed and kept quiet throughout, in 
the hope that the end may be favourable. 

H. Charlton Bastian. 

2 Traumatic Meningitis.— Suppuration of 
the meninges following injuries to the head is 
always caused by the introduction of pyogenic 
micro-organisms, and owing to the intimate relation- 
ship of the pia mater and arachnoid to the brain, 
we always find that they are all three involved in 
the process. Septic inflammation of the pia mater 
and arachnoid are considered in the article on 
Brain and Meninges, Septic Diseases of The 
relation of the dura mater to the brain is very 
different from that of the other two membranes It 
is intimately connected with the skull, in all pro- 
bability acting as regards the cranium like the peri- 
osteum of long bones The thin connective-tissue 
layer on the outer surface of the cranium termed the 
pericranium can scarcely be looked upon as a 
periosteum It has no osteogenetic function, and 
Its vessels supply but few branches to the bones of 
the skull The meningeal arteries are mainly con- 
cerned in the blood-supply of the skull, only a very 
small proportion of the blood passing through them 
being required for the nourishment of the dura 
mater 

In its behaviour to septic organisms the dura 
mater differs markedly from the other membranes. 
It acts as a very efficient barrier in preventing septic 
conditions of the skull-bones from reaching the 
brain In cases of compound fractures, whether 
depressed or not, very free suppuration may take 
place, and, so long as there is free drainage from 
the surface of the dura mater through the scalp- 
wound, septic inflammation rarely spreads in- 
wards, but if the dura mater is wound^ there is 
at once enormous risk of septic inflammation of the 
brain and its meninges proper, i e leptomenin- 
gitis Although inflammation of the dura mater 
sufficient to cause symptoms, and therefore to be of 
clinical rather than pathological interest, is nearly 
always septic in origin, yet there are a few cases m 
which the inflammatory and reparative processes 
that may follow injury are of sufficient extent to 
cause symptoms, e g. in every simple fracture of 
the skull there is probably some injury to the dura 
mater at the line of fracture, and some blood 
IS poured out from the small ruptured vessels. The 
ordinary inflammatory reaction with oedema may 
cause slight cerebral compression for a few days ; 
again in healing there may be formed an amount 
of fibrous tissue sufficient to press upon the sub- 
jacent brain and, if the motor area oe involved, 
to cause traumatic epilepsy. After injuries m 
which a large effusion of blood forms between the 
dura mater and the bone blood-cysts may develop, 
and these together with the thickening of the dura 
mater may cause symptoms of cerebnu irtitation or 
compression. The chief affections of the dura 


mater, however, are septic processes spreading 
from the bone In niost cases there is a Wound ot 
the scalp and there may be fracture of the skull. In 
the former case the septic osteitis spreads inwards 
to the dura mater In the latter cases there may 
be a direct entrance of pyt^enic germs to the dura 
mater. This process takes some time to lead to 
the formation of pus, and the wound of the scalp is 
very often healed by the time the abscess reveals 
Its presence. From tbe inflamed bone serous 
exudation may spread into the scalp and cause a 
localised oedematous swelling first desenbed by 
Percival Pott, and tenhed by him the ‘ puffy 
tumour. ’ In some cases this septic pachymeningitis 
or sub-cranial abscess may form without any 
apparent wound of the scalp No doubt sometimes 
the septic material enters by small abrasions 
which are overlooked, and at other times the deeper 
layers of the tissues of the scalp are crushed, and 
any organisms lying in the hair-follicles or sebaceous 
glands may readily gam entrance into the tissue and 
spread to the bone, bruised by the violence of the 
injury. In either case the diploic veins become 
thrombosed As soon as the organisms reach the 
bone a septic osteitis commences which results in the 
formation of an abscess on the outer surface of the 
dura mater and a serous exudation in the adjacent 
region of the scalp— tumour If the tension 
existing between the bone and dura mater is not 
relieved by surgical means the septic process wdl 
extend to the brain The resistance of the dura 
mater is proved by the long time that the septic 
inflammation may exist before spreading to the 
underlying bram If the dura mater has been 
wounded at the time of injury it may become ad- 
herent to the subjacent membrane and permit the 
extension of organisms to the bram and the forma- 
tion of a sub-dural abscess 

The symptoms and treatment of these conditions 
are the same as those in cerebral abscess and septic 
leptomeningitis to which the reader is referred See 
Brain and Meninges, Septic Inflammation of 
Henry Percy Dean. 

3. Tubercular Meningitis — Synon Granu- 
lar Meningitis ; Acute Hydrocephalus ; Hydros 
cephalus Internus , Brain-Fever (in part) , Tuber- 
cular Leptomeningitis , Fr Fiivre CMl^ale , Mi- 
nmgite Groftuleuse , MimngUe Tuberculeuse , Ger, 
Tudercu/ose Himhautentztindung, 

Definition — An acute and extremely fatal 
febrile disease, with a predommance of head-sym- 
ptoms , term mating m stupor and coma, with or 
without convulsions , and characterised after death 
by a * granular ’ meningitis affecting the pia mater 
at the base of the bram, with the frequent accom- 
paniment of dropsy of the lateral ventricles, and 
softening of their walls The inflammation of the 
membranes at the base of the bram is commonly 
found to be associated with a more or less marked 
spmal meningitis 

Tubercular meningitis is not an mdependent affec- 
tion , It constitutes one important phase of acute 
tuberculosis. In certain rare cases death takes 
place from meningitis, before the ai^atomical madts 
of the general disease have had tufie to develop 
within the chest or abdomen. More ftequendy, 
however, the manifestations of the general disease 
are already well developed in one or other, or in 
both, of these situations, at the time that they 
reveal themselves also on the side of the brain. In 
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the latter, and by &r the most common class of 
cases, the S3miptom5 met with will be in pwt those 
of the general affection, and in part (but in a pre- 
dominant degree) those due to implication of the 
brain and its membranes. See Tuberculosis. 

^Etiology. — The mtiology of tubercular menin- 
gitis of course resolves itself into the setiolc^ of 
the general disease, acute tuberculosis, of which it 
forms part. 

The affection is one which occurs with special 
frequency in young children, between two and six 
years old, though it is also met with in infants, in 
older children, in young adults, and even in persons 
beyond middle age. In adults it is most apt to 
manifest itself as an occasional complication in the 
course of pulmonary phthisis. In children a pro- 
clivity to the disease seems often to be inherited, so 
that two or more in the same family may be carried 
off by it. But in what proportion of cases any 
such proclivity exists is unknown. 

Anatomical Characters. — When the calvaria 
is removed, the dura mater is found to be tightly 
stretched over the brain ; unless, as the writer has 
seen, the subject be an elderly person, in whom 
some amount of senile wasting had previously oc- 
curred. On stripping back this membrane, the 
arachnoid presents a dull appearance, and it is 
slightly sticky when touched. The convolutions of 
the vertex and lateral r^ons of the brain are mostly 
seen to be more or less flattened from pressure, and 
the sulci are correspondingly indistinct. No lymph 
may be seen ; or at most a small quantity, in the 
lower parietal regions, along some of the branches of 
the middle cerebral arteries. When the brain is re- 
moved, however, and its under surface is examined, 
a more or less opaque white or yellowish lymph-like 
matter may be seen, beneath the arachnoid, in the 
meshes of the pia mater, extending from the optic 
commissure backwards over the central portions of 
the base and onwards over the pons. In certain 
cases lymph and evidences of recent inflammation 
are found round the medulla, and even along the 
whole length of the spinal cord. More or less 
lymph also extends on each side into the Sylvian 
fissures. A minute inspection will likewise show 
that the tip of the temporo-sphenoidal lobe, and 
the orbital surface of the frontal lobe, are flecked 
with a number of translucent granulations, as though 
the parts had been sprinkled with fine sand ; and 
on opening up the Sylvian fissure on each side, 
similar granulations, with others more opaque and 
of larger size, may seen among the lymph in this 
situation. Translucent granulations also sometimes 
exist scattered more sparingly over the lateral 
aspects of the hemispheres, especially along the 
sides of the vessels. 

Examination with the microscope shows that the 
granulations are composed of overgrowths of tissue- 
elements immediately surrounding the smaller vessels, 
and within their perivascular sheaths. Within and 
among these cellular elements the Bacillus tubercu- 
losis is to be met with, though very sparingly. In 
these situations the tissue-overgrowths may cause a 
local bulging of the sheath, either all round, or 
merely on one side of the vessel ; and when such 
growths become opaque from incipient fatty de- 
generation, they are then more easily visible as 
minute while specks. A close examination of the 
prolongations of the ^ mater dipping between the 
convolutions, with^ the aid of lens or microscope, 
will often show minute granulations not otherwise 


rec^nisable — and that, too, in many regions of the 
brain. And in cases of incipient tubercular menin- 
gitis, where the amount of lymph about the base is 
extremely slight, the lens or microscope may show 
the presence of granulations, not otherwise recog- 
nisable, in and around the lower part of the Sylvian 
fissures— that is, in the regions where they are most 
prone first to manifest themselves. 

The pia mater is generally unduly adherent to 
the surface of the convolutions, so that it can only 
be removed in small shreds, and then not without 
tearing the superficial grey matter. This condition 
of things is the very opposite of what may be met 
with in some cases of simple meningitis affecting 
the vertex, in which the thickened pia mater, with 
all its prolongations, may sometimes be easily 
stripped off from the greater portion of a hemi- 
sphere in one piece. 

The substance of the brain is commonly much more 
vascular than natural. The lateral ventricles are 
usually moderately dilated, containing from two to 
four or six ounces of not very clear serum. The 
veins on their surface are then engorged, and the 
fornix and other adjacent parts may be more or less 
softened, or actually diffluent. Microscopical ex- 
amination of such softened tissue will reveal the 
presence of an abundance of fatty debris ; and its 
specific gravity, if estimated, will be found to be 
diminished— both these characteristics being marks 
of a pathological softening which has occurred 
during life, and not of a softening due to mere 
mortem maceration. Some have erroneously sup- 
posed that such mere maceration has been adequate 
to produce the softening. 

Sometimes the above-described changes are more 
fully developed in one than in the other hemi- 
sphere ; and occasionally also in some parts of the 
brain small nodular growths of a * tubercular ' 
nature may be met with, varying in size from a 
small pea to an almond. These growths are most 
apt to occur in the substance of some of the cerebral 
convolutions, or near the surface of the cerebellum, 
or even, as the writer has seen, within the substance 
of the corpus striatum. In many such cases the 
small nodular tumours will be found to be in inti- 
mate relations with the vessels of the part, and, in 
fact, to be composed of a mere aggregate of the 
smaller ‘granulations’ more or less fused into a 
single mass. 

Pathology. — The granulations begin to appear 
first in the meninges of the base under those nrita- 
tive influences, whatever they may be, which lead 
to the development of similar grey granulations in 
other organs of the body. These primary changes 
excite a common inflammation of the membranes 
around, and thus entail the production of the 
lymph, which covers the base of the brain, and ex- 
tends on either side into the Sylvian fissures. Why 
the grey granulations should tend to develop first, 
and specially about the vessels at the base of the 
brain, cannot at present be explained. 

This inflammation of the basal meninges also ex- 
tends, bv direct continuity of tissue, over and around 
the cerebral peduncles to the velum interpositum, 
and to the connective tissue at the upper and an- 
terior extremity of the middle lobe of the cerebel- 
lum. In one or other situation, and often in lx>th, 
the tissues are thickened by lymph. The writer hu 
Ken the velum interpositum thick and leather-like 
in consistence, and the venae magnae Galeni which 
run through it blocked by thrombosis ; and this he 



MENINGES. DISEASES OP 9St 


believes to be an additional occasional cause of the 
central softening and dropsy previously referred to 
as component parts of the disease. In other cases, 
where no such thickening or thrombosis is to be 
detected, there is great swelling of the connective 
tissue, from development of lymph, opposite the 
termination of those great veins which return the 
blood from the surface of the ventricles and from 
the central parts of the brain — at the pomt, that is, 
where the veins of Galen empty themselves into the 
straight sinus 

In this way the very common association of the 
central ventricular changes with the basal menin- 
gitis may be accounted for, and also the occasional 
absence of such changes, in instances where the in- 
flammation, apt to be set up through mere continuity 
of tissue, does not attain sufficient proportions to 
interfere with the return of blood, either through 
the veins of Galen, or from them into the strai^^ht 
sinus Undoubtedly the mere dropsical effusion 
into the ventricles will also be in part due to the 
frequent closure of the foramen of Majendie in the 
fourth ventricle , such closure preventing the dram- 
ing away of fluid from the lateral ventricles, and 
thus leading to their dilatation It is of course 
possible that the central softening may also be 
favoured by an independent affection of the small 
vessels situated in the walls of the ventricles, and a 
development of granulations around them — though 
this has not hitherto been recognised It is, how- 
ever, well known that thrombosis is extremely apt 
to occur m those minute vessels in various parts of 
the brain which are enveloped by granulations — a 
fact that goes far to account for the extreme gravity 
of the symptoms in many cases of tubercular 
meningitis, in which naked-eye changes appear to 
be slight and altogether disproportionate in amount 

Symptoms — The symptoms presented in dif- 
ferent cases of tubercular meningitis often vary very 
widely from one another, although among them all 
there is an underlying bond of similarity The 
variation may be easily understood from a considera- 
tion of the fact that such symptoms form part of 
those pertaining to a febrile affection characterised 
by other local manifestations, of varying importance 
in different cases; and also from the fact of the 
differences constantly met with in the relative and 
absolute development of the different kinds of 
changes encountered within the cranium itself in 
thisdisease— especially in regard to the amount of 
ventricular effusion and central softening existing in 
conjunction with the meningeal inflammation, which 
again itself varies much in intensity and m regard to 
the area involved in different cases. 

It IS, therefore, usual and most convenient to 
enumerate the possible signs and symptoms of this 
disease as they occur in mree stages — artificial and 
often ill-marked from one another as they are — 
namely ( l ) those of the tnvaswn-stagt ; (2) those of 
the developed disease ; and (3) those of its closing 
thasts, 

(1) Stage of invasion , — Among the initial sym- 
ptoms of tubercular meningitis may be mentioned 
obstinate and recurrent vomiting, often associated 
with constipation; coming on frequently after a 
period of previous malaise ; and associated with 
netfulness, slight wasting, indisposition to play, and 
disturbed sleep. Soon after, or simultaneously, 
there ma^ be more or less marked indications of 
cephalalgia. Young children who capnot speak are 
fretful and constantly cry ; they often also put their 


hands to their head. Such children start and cry 
out in their sleep. The temperature may be as yet 
scarcely, if at all, elevated ; or there may be rigors 
from time to time, with temporary feverishness, 
recurrmg daily about the same hour. The child 
often cries out when touched, and a more or less 
general hyperresthesia of the skin seems to exist 

(2) Developed disease . — In the second stage any 
feverishness that may have existed often abates. 
There may be less restlessness, so that the child 
even sleeps more than natural. The pupils are 
often insensitive to light, and unequaL There is 
frequently also some slight or perhaps marked 
strabismus The pulse is apt to be much less fre- 

uent than natural (56-70 per minute perhaps), and 
ecidedly irregular The hypersensitiveness of skin 
may have disappeared, but a peculiar vaso-motor 
irntabihty exists, so that when the nail of the fore- 
finger is drawn once across the skin of the abdomen 
or other part a deep red linear mark comes out 
slowly, and persists a long time This so-called 
tache ciribrale. while also met with in other affec- 
tions, is, as Trousseau rightly enough insisted, rarely 
absent in tubercular meningitis Frequent plain- 
tive cnes may be uttered, though the child is 
generally more quiet and drowsy , it is apathetic 
also in regard to food, not asking or crying for it, 
but still taking it, perhaps well, whenever it is 
administered. Convulsions may occur during this 
stage, or weakness of one or mpre limbs may be 
noticed, especially where larger tubercular nodules 
occur in certain regions of the brain -substance. 
Sometimes, however, the paralysis is of a shifting 
and transitory nature, varying in degree or even m 
situation in the course of a few days 

(3) Closing phases — In the closing stages of the 
disease the drowsiness may gradually deepen into 
stupor or actual coma ; though in conditions short 
of the latter the child may still more or less fre- 
quently utter plaintive cues. The pulse, instead of 
^mg less frequent than natural, now becomes 
preternaturally frequent ; while the respiration 
often assumes a slow, sighing, and markedly 
irregular type The face, frequently pale and 
clammy, flushes at times. The head is hot, and the 
temperature generally raised, though often not more 
than to 100® F , and rarely beyond 102°, until quite 
to the close of the disease The fontanelle is raised, 
and there may be unnatural pulsation The eyes, 
when examin^ with the ophthalmoscope, may show 
evidences of grey granulations in the choroid, and 
perhaps some amount of optic neuritis. The pupils 
may unequal, but are generally dilated and in- 
sensitive Occasionally the writer has seen a 
rhythmical contraction and dilatation go on, especi- 
ally on exposmg them to light. In this stage, when 
the patient is sufficiently conscious, it may be found 
that sight is notably impaired or almost Ipst. 

The patient may take the food which is given up 
to the last , though at other times there seems to be 
an actual inability to swallow it, even when it is 
placed in the mouth, owing to partial paralysis of the 
muscles of the tongue and pharynx. The abdom^ 
IS often boat -shaped and retracted ; and an ob- 
stinate constipation still continues. Even in this 
last stage of the disease a temporary and delusive 
lull may take place ; the child may seem to revive 
a little, but only too soon to lapse a{^n into a state 
as bad as, or even worse than, before. Kiequcnt 
and long -continued convulsive seiaures are especiaUy 
apt to occur during this stage of the disease ; and 
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death may take place during or immediately after 
one of these attacks. At other times the end is 
brought about more gradually, through progressing 
failure in the heart’s action, combined with dis- 
turbance of respiration. In the latter class of cases 
the temperature may gradually fall, during the last 
few hours before death takes place, to several 
degrees below the normal ; though in other cases 
of tubercular meningitis there is a slow and steady 
rise of temperature up to 105° or even 106®, before 
the patient expires. 

Diagnosis. — In the early stages the diagnosis 
of tubercular meningitis may present extreme diffi- 
culties. We must wait, before expressing a definite 
opinion in one of these doubtful cases, till the 
patient has been seen and examined two or three 
times. The premonitory s^ptoms and those of 
the first stage are often far from distinctive. They 
may, it is true, represent the beginning of tuber- 
cular meningitis, but, on the other hand, they may 
also represent something less serious — for instance, 
a mere failure of health from various causes, com- 
plicated by dentition, by some gastro-intestinal 
irritation, or perhaps the commencing outbreak of 
some one or other of the specific fevers. Details as 
to the child’s condition during the last two or three 
weeks, comprising the order of evolution of the 
several symptoms, may, however, throw some im- 
portant light upon the real nature of the case at an 
early stage of the disease. 

A contributory’ cause of the difficulties besetting 
the early diagnosis of tubercular meningitis is to be 
found in the fact that acute tuberculosis is itself ex- 
tremely difficult to recognise. We cannot, there- 
fore, readily fall back upon a diagnosis of the general 
condition in order to strengthen our diagnosis of 
tubercular meningitis. As a matter of fact, it is 
just the reverse. Of all the local manifestations of 
this disease, those within the head produce by far 
the most definite set of symptoms, so that we can 
always most safely infer the probable existence of 
acute tuberculosis with grey granulations throughout 
the body, from the presence of the developed sym- 
ptoms of tubercular menin^^tis. 

^ The existence of a particular habit or build of 
body in cases of acute tuberculosis, to such an 
extent as to make it possible to use the recogjnition 
of it as an aid to diagnosis in a case otherwise 
obscure, is practically unknown. See Tubercu- 
losis ; and Phthisis. 

The symptoms of the established disease are 
therefore alone distinctive, to any really trustworthy 
extent, of the existence of tubercular meningitis, 
and through it of the presence of its general under- 
lying condition. We may have our suspicions 
before, but these can only transform themselves 
into certainties as the disoise actually develops, 
and as it passes, moreover, into the incurable stage. 

At this phasis of the disease the alternative con- 
ditions to be thought of are in the main either 
typhoid fever on the one hand, or else some form 
of intracranial disease other than tubercular menin- 
gitis. Here, as in almost all cases of brain-disease, 
we have to look not to any one or two signs or 
symptoms which can be regarded as pathognomonic, 
but rather to the sum total of 83niiptoms, and to 
the way in which they are groupra. With the 
possible existence of some or of the premonitory 
and initial 83 nnptoms already enumerated, if the 
patient becomes more somnolent ; if the pulse falls 
much below the normal in frequency, ana is at the 


same time irregular ; if, with a condition of fever 
still existing, the child does not constantly crave for 
drink ; and especially if there Is also the combina- 
tion of obstinate constipation and a retracted abdo- 
men, tc^ether with an irregular and sighing form of 
respiration— we may feel more and more certain 
that we have not to do with even one of the most 
anomalous forms of typhoid fever associated with 
head-symptoms — nor, indeed, with any form of intra- 
cranial disease other than tubercular meningitis. 
An examination of the temperature-chart may con- 
siderably aid us in the same direction, and so also 
may an examination of the blood. See Serum-Re- 
ACTION ; Blood, Morbid Conditions of (p. 157). 

The writer has in many cases found distinctive 
alterations in the blood drawn from the finger-tip. 
The white corpuscles (more numerous than natural) 
within ten to fifteen minutes show signs of great 
amoeboid activity, by the development of vacuoles 
within them, and of numerous projections from 
their outer surface ; among the blood-corpuscles 
groups of protoplasmic particles of various sizes, as 
well as here and there a small pigment granule or 
an irregular block of blackish- red pigment, are to be 
found. The red corpuscles form ‘ clumps ’ rather 
than rouleaux. 

Lumbar puncture has of late years been occa- 
sionally had recourse to as an aid to diagnosis {see 
Lumbar Puncture). Tubercle-bacilli may be 
recognisable in the fluid drawn off, either by simple 
microscopical examination or by culture-experiments. 
Widal and others, by centrifugalising the slightly 
turbid fluid thus obtained from cases of tubercular 
meningitis, have found a considerable number of 
lymphocytes and large mononucleated leucocytes, 
which are said to be found only in forms of meningitis, 
though not peculiar to tubercular meningitis. 

For the aiagnosis of tubercular from the simple 
form of meningitis, and from * posterior basic 
meningitis ’ see pp. 978 and 984. 

Prognosis. — Death is well-nigh certain within 
three weeks, or at most a month, from the date of 
the invasion-symptoms of tubercular meningitis. 
When the disease has arrived at a stage permitting 
of pretty certain diagnosis, hope rather than rational 
exj^ctation may still hold out a chance of recovery. 
Although instances of this have been said to occur, 
they are of extreme rarity. If the course of the 
disease is to be modified by treatment, it must be 
during those early stages when we are capable of 
forming only a provisional or tentative diagnosis. 
In these stages, however, some good observers 
have hitherto been inclined to think that under 
judicious treatment the development of the disease 
may be arrested. This view may quite possibly, 
and even probably, be an erroneous one. Proof of 
such a position, or of its opposite, is, from the 
nature 01 the case, impossible. 

Treatment.— From what has just been said, it 
will be seen that anything like curative treatment is 
only to be thought of in regard to the early or pre- 
monitory stage of the disease, or of conditions of 
health indistinguishable therefrom. Here the writer 
thinks he has seen decidedly good results from one 
to six grains of iodide of potassium, according to 
the age of the child, administered three tunes 
a day, with small doses of cod-liver oil ; at the 
same time attending to the state of the bowels, and 
giving suitable doses of bromide of potassium at 
night, till the restless condition with disturbed sleep 
has passed away. 
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When the disease definitely declares itself or is 
further advancedi we may perhaps be able to dimi* 
nish pam by the apphcation of cold to the head ; 
but we only £^gravate the sufferings of the patient 
by the use of blisters, tartar-emetic ointment, or 
other imtating applications, such as were often had 
recourse to by our predecessors Bromide of potas- 
sium may do something to keep convulsions m 
check, though at other times it seems to be quite 
powerless, and drugs of this type should never be 
employed m later stages of tubercular meningitis, 
unless there is some strong indication for their use 
Chloral hydrate, again, is probably a dangerous 
drug for a patient, the action of whose heart is 
already so seriously interfered with j though chloro- 
form inhalations may be had recourse to in an 
extreme case where persistent convulsions cannot 
otherwise be checked. Beyond this the child needs 
the most careful nursing, and to be well supported 
with strong beef-tea and milk, and occasionally 
with stimulants, by the mouth, so long as it is 
capable of taking food, but later, if need be, by 
means of a nasal tube. Attention must also be 
paid to the bowels, which are often best relieved by 
means of enemata In this way, if the patient’s 
case is to prove one of those rare and exceptional 
instances in which recovery is passible, we at all 
events do nothing to thwart the course of naturtil 
processes which have a chance, however small, of 
terminating in recovery Lumbar puncture as a 
means of cure is useless 

H Charlton Bastian. 

4 Posterior Basic Meningitis —Synon. ; 
Chronic Basilar Meningitis — This disease occurs 
most commonly in infants, and is characterised chiefly 
by persistent head-retraction with vomiting It is an 
infective form of leptomeningitis, distinct both from 
tubercular and from secondary suppurative menin- 
gitis It is probably identical with the sporadic 
cases of so-called epidemic cerebro-spinal menin- 
gitis, but there are slight differences, both bacterio- 
logical and clinical, which make it perhaps desirable 
for the present to describe the posterior basic form 
as a separate condition. 

/€tioiogy. — It occurs most often during the 
first nine months of life , it is very rare after the 
end of the second year Girls and boys are equally 
liable The onset is usually in winter or spnng ; 
more than half the cases begin dunng the first four 
months of the year It has occurred in many large 
towns and cities, but no evidence of contagion or of 
epidemic spread has been observed 

Bacteriology — The exciting cause of the in- 
flammation in the pia-arachnoid is a micro-organism, 
the diplococcus of posterior basic meningitis, which 
IS probably identical with the Diplococcus intracel- 
lularis of epidemic cerebro-spinal meningitis. Until 
recently this was confused with the pneumococcus, 
from which it differs in many particulars. The 
diplococcus has been found in the cerebro-spinal 
fluid by lumbar puncture during life, and /as/ mor^ 
tern in the exudation at the base of the brain 
and on the spinal cord. It gradually disappears, 
however, after a varying time, so that in some 
cases three or four weeks after the onset of the 
disease no micro-organisms may be found. It is 
this tendency to spontaneous disappearance of the 
diplococcus which probably accounts for the clini- 
cal fact that a certain proportion, of the cases 
recover. 


Symptoms. — ^The onset is almost always acute. 
An infant vomits, and is fretful or drowsy. At the 
tome time, or it may be a few d^s later, the he^ 
is noticed to be drawn back stiffly, and the child 
cries if any attempt is made to push it forward. 
Sudden screaming without apparent cause is some- 
times an early symptom, and m about one-third of 
the cases convulsions occur at the onset. Some 
fulness of the antenor fontanelle may be present at 
this stage ; at a later period the bulging fontanelle 
may attract even the mother’s notice. Head-retrac- 
tion IS the most constant and characteristic feature 
of the disease It is almost always an early occur- 
rence, sometimes it is the first symptom noticed 
It vanes in degree m different cases, and in the 
same case at different times ; it may be so slight as 
to be only just noticeable, but more often it is well 
marked, and in some cases is so extreme that the 
occiput almost touches the buttocks The opistho- 
tonos may be limited to the cervical spine, or may 
affect also the dorsal and lumbar portions With 
this opisthotonos there is often some rigidity of the 
limbs ; the shoulders also may be strongly retracted 
Convulsions may, as already mentioned, occur at 
the onset, but after this they are not a marked 
feature of the disease, and m some cases they are 
absent throughout The face often has a stanng 
appearance, which is due partly to spasmodic re- 
traction of the upper eyelids, so that the sclerotic 
is seen above the cornea, and partly m some cases 
to the fact that the child is blind Blindness occurs 
m about one-third of the cases It comes on 
dually, and has been noticed as early as the end of 
the first week. In cases which have recovered 
sight has returned completely after several months. 
The loss of sight does not correspond with any 
change in the fundus oculi, and the light reflex is 
retained in such cases, although it is sluggish. It 
would seem therefore that the blindness is central 
in origin Optic neuntis very seldom occurs; 
nystagmus, usually slight and transient, is some- 
times observed , squint is present m about half the 
cases, but is usually very slight, and may only be 
noticeable occasionally. Paralysis of any other 
cranial nerves, or of any of the limbs, is very rare 
Grinding of the teeth and champing movements of 
the lower jaw are common in this condition ; it 
seems likely that they are due to cerebral irntation. 
Tactile sensation seems to be unaffected There is 
no evidence of any general hypersesthesia, such as is 
found in epidemic cerebro-spinal meningitis. Deaf- 
ness was observed by the wnter only once m forty- 
five cases The knee-jerks are usually brisk, and 
in the chronic stage of the disease may be definitely 
exaggerated with ankle-clonus the superficial re- 
flexes are normal The temperature is raised at 
the onset, and in some cases remains high for two 
or three weeks, and then gradually fells ; in others 
It falls after the first few days, and then remains 
normal. Less often there is irregular pyrexia 
throughout the illness. When exhaustion becomes^ 
extreme the temperature sometimes becomes sub- 
normal . a fetal ending may be preceded by sudden 
hyperpyrexia The pulse is usually r^lar, but 
rapid. Respiration, especially in the later sti^e of 
the disease, often shows a cyclical irregularity; 
long pauses alternate with series of rapid respi^- 
tions, which, however, lack the rhythms increase 
and decrease in depth which is characteristic of the 
Cheyne-Stokes breathing. Vomiting fe usually a 
prominent symptom ; it is more persistent than in 
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tubercular meningitis, and may occur almost daily 
throughout the illness. Constipation is not so 
marked a feature as in the tubercular disease 5 in- 
deed, in the chronic stage there is sometimes 
troublesome diarrhoea. In most cases the infant 
gradually wastes ; food is taken badly, and with 
increasing emaciation and exhaustion death occurs. 

Complications. — The most serious and the most 
frequent is hydrocephalus. Within a few weeks of 
the onset of the meningitis measurements will often 
show a definite increase in the size of the head. 
The anterior fontanelle becomes full and tense ; and 
as the intracranial pressure increases there may be 
some downward rotation of the eyeballs, so that the 
cornea is unduly covered by the lower eyelid. The 
hydrocephalus seldom reaches any extreme degree, 
such as is met with in congenital cases ; but it is 
probably one of the most important factors in the 
mortality of posterior basic meningitis ; for while 
the inflammation of the meninges tends to subside 
spontaneously, and in some of the fatal cases has 
already completely disappeared, leaving only fibrous 
adhesions, the hydrocephalus which results from the 
obstruction produced by those adhesions tends to be 
steadily pro^essive. A much less common com- 
plication is an inflammation about the joints, one 
or more of which become red and swollen. In 
some cases, at least, the inflammation is found to be 
entirely outside the joint — it is, in fact, a peri- 
arthritis. This condition has been shown to be due 
to the same diplococcus as is found in the meningeal 
exudation. As in other exhausting conditions, such 
acddental complications as bronchitis or broncho- 
pneumonia may supervene, especially towards the 
end of the illness. 

Morbid Anatomy. — In the acute stage an 
exudation of yellowish lymph is found in the pia- 
arachnoid at the base of the brain and on the spinal 
cord. It is situated chiefly in the posterior fossa 
about the medulla and the inferior surface of the 
cerebellum, particularly in the reflection of arach- 
noid which passes from the medulla to the cere- 
bellum. It extends forward usually to the optic 
chiasma, and sometimes along the Sylvian fissures ; 
in rare cases there is also a trace of exudation along 
the sulci up to the vertex. The fluid in the ventricles 
is often slightly turbid, and there may be a deposit 
of lymph at the bottom of the cornea, or in the 
third or fourth ventricles. Even at this stage 
there is already some adhesion of the medulla to 
the cerebellum, and the foramina of Luschka and 
Majendie are more or less blocked by the exuda- 
tion, so that the ventricles are distended by excess 
of fluid. On the spinal cord the exudation is most 
marked in the lumbar r^on, and more on the 
posterior surface than the anterior. 

In the cases which die at the end of three or four 
months all exudation may have already disappeued, 
and only thickening and opacity of the meninges 
remain, with matting of the medulla to the cere- 
bellum by adhesions, so that extreme distension of 
the ventncles has resulted. After such subsidence 
of the meningitis a fresh outbreak of acute inflam- 
mation may occur. The post-mortem appearances 
then show a combination of past and recent menin- 
gitis. This observation is in accordance with the 
^teriological evidence that even where the men- 
inpitis has subsided, in rare cases the specific 
micro-organism is still present in the lateral ven- 
tricles at least three months after the onset of the 
disease. 


Diagnosis. Persistent head-retraction with 
vomiting in an infant is strong evidence of posterior 
basic meningitis. The conditions most often con- 
fused with it are tubercular and suppurative menin- 
gitis. 

(I) Posterior basic is distinguished from tuber- 
cular meningitis chiefly by the much more marked 
and persistent retraction of the head, but also by 
the earlier age at which it occurs— tubercular 
meningitis is rare under six months of age, and 
occurs most often in the second year — its more acute 
onset, the slightness or absence of ocular paralyses, 
the absence of paralysis of other cranial nerves, the 
presence of blindness without optic neuritis, and 
the much slower course. (2) From suppurative 
meningitis it is distinguished not only by the marked 
retraction of the head, and much longer duration, 
but also by the absence of any obvious focus of in- 
fection. Suppurative meningitis is usually fatal in 
a few days, and is almost always secondary either 
to some pneumococcal lesion, pneumonia or em- 
pyema, or to ear-disease or some general pyaemic 
condition. (3) From epidemic cerebro-spinal menin- 
gitis the posterior basic variety has been distin- 
guished by its special incidence on the earliest 
months of life, the absence of any tendency to be- 
come epidemic, the absence usually of the herpes 
and rashes which are often a marked feature in the 
epidemic disease, the absence also of the affections 
of eyes and ears, and lastly the less acute course. 
No great stress, however, can be laid on such dif- 
ferences, and in the writer’s opinion there is little 
doubt that posterior basic meningitis should be 
regarded as a sporadic manifestation of the same 
disease. 

Head-retraction does not necessarily indicate 
meningitis. It may be due to reflex irritation from 
ear-disease or from teething. Infants also with 
severe respiratory disease sometimes keep the head 
thrown back, apparently to assist the extraordinary 
muscles of respiration. The withdrawal of cerebro- 
spinal fluid by lumbar puncture has been advocated 
as a method both of diagnosis and of treatment. 
No amount of care, however, can render such a 
method entirely free from risk ; and although it 
may occasionally be advisable, it cannot be recom- 
mended as a routine practice. 

Prognosis. — This form of meningitis is much 
less hopeless in its prognosis than tubercular or sup- 
purative meningitis. Recovery occurs in about 
10 per cent, of the cases. With recovery, however, 
there may be mental impairment, which may or 
may not be associated with some degree of hydro- 
cephalus. A fatal result may occur in the acute 
'Stage, three to five weeks after the onset. In 
nearly half the cases, however, death does not occur 
imtU the third or fourth month of the illness. 

Treatment. — The administration of mercury, 
either by mouth or by inunction at the back of the 
neck, or over the abdomen, is worthy of trial. In 
some of the cases which have recovered this method 
of treatment has been adopted, and it is possible 
that it may hasten the absorption of the inflamma- 
tory exudation. 

Potassium iodide has been used with the same 
object ; but as aggravation of the vomiting has ap- 
peared to be due to it, this dn^ should ht given 
with caution. 

The application of ice to the back of the head 
and neck may have some effect in controlling the 
inflammation, certainly it seems to check the vomit* 
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ing in some cases. The use of blisters or other 
counter-irritants cannot be recommended They 
are of very doubtful value, and easily cause trouble- 
some ulceration in the delicate skin of an infant. 
Pam must be relieved by opiates if necessary. If 
vomiting is persistent, trial may be made of dilute 
hydrocyanic acid, in doses of quarter to half a minim 
for an infant six months old Feeding is often diffi- 
cult, and it may be necessary to feed through a nasal 
or oesophageal tube. Every effort should made to 
maintain nutrition, and in the chronic stage, and 
especially during convalescence, malt-extract or 
cod -liver oil may be useful The spontaneous sub- 
sidence of the meningitis, and the fact that the 
later symptoms appear to be due chiefly to me- 
chanical obstruction of the cerebro-spinal pass^e 
by adhesions causing hydrocephalus, have raised 
hopes that it may be possible to establish an artifi- 
cial drainage of the ventricles by operation, and so 
to save lim. In one case, recorded by Lees, an 
apparently permanent cure was obtained by the 
method of subdural drainage , but in other cases 
treated by this internal drainage, or by the earlier 
method of external drainage, the results have been 
disappointing in many of them a fatal ending, 
with sudden hyperpyrexia, has followed within a 
few hours after the operation 

G. F. Still 

5 Pachymeningitis Haemopphagica In- 
tepna — Synon Hsematoma durae matris , Sub- 
dural false membrane , Arachnoid cyst ; Fr Pachy- 
m^mngtte , Ger Pachymeningitis 

Definition — A deposit lying between the dura 
mater and the pia-arachnoid, and consisting of actual 
blood or blood-clot, or of the more or less organised 
remainder of one or more previous haemorrhages, or 
possibly of abnormal constituents of the subdural 
fluid which have transuded from the blood-vessels 
of the pia-arachnoid or dura mater. 

Genera! Aifiology — This deposit is almost 
confined to certain varieties of insanity associated 
with dementia, and to general paralysis of the in- 
sane The frequency with which it occurs is variously 
stated by different observers According to Sevan 
Lewis, It exists in 5 2 per cent, of all cases of in- 
sanity, while Wiglesworth found it in 8 47 per cent 
of his cases, and Ford Robertson in 25 5 per cent 
From the records of the first 1,626 autopsies per- 
formed at Claybury, the writer has found a percent- 
age of 9 76 of the males and 5 54 of the females, 
or 7 75 of the whole of the cases. In the last 300 
cases which the writer has himself observed, the 
percentage has been much higher than this A 
subdural deposit rarely occurs in sane individuals, 
but at times it is found in children, usually as a 
result of injury, and in advanced age or after certain 
exhausting diseases such as the specific fevers and 
the diseases of the blood 

Pathology and Morbid Anatomy. —The 
occurrence of subdural deposits has till recently been 
explained on one of two hypotheses. The first, that 
the deposit is inflammatory m origin, may be a true 
explanation of certain traumatic cases $ the second, 
that It is due to an effusion of blood into the sub- 
dural space, IS largely accepted by alienists in this 
country, and is supported by the fact that injection 
of blo^ into the subdural space of animaU may 
result in the formation of a typical ffilse membrane. 
According to Wiglesworth, subdural hsemorrhage u 
often comjpensatory, in association with wasting of 


the hemispheres and general or localised congestion 
of the meninges. More recently G. M Robertson 
(1S93) suggested that a sudden lowering of intra- 

cranial pressure is an important factor in causing 
rupture of the dural vessels. Still more recently 
Ford Robertson has minutely described certain de- 
generative conditions of the dura mater in the insane 
which he considers to be important factors in the 
production of subdural deposits, though he traces 
these deposits in some cases to haemorrhage from 
pial veins It has been proved by the writer that 
the morbid appearances inside the skull-cap, which 
occur in many cases in ordinary insanity, namely, 
chronic degeneration of the dura mater, excess of 
mtra-cranial fluid and chronic thickening of the pia- 
arachnoid, &c., are the macroscopic equivalents of, 
and vary in degree with, the amount of dementia 
existing, and are independent of the duration of the 
insanity These morbid appearances are all espe- 
cially evident in general paralysis, which is an acute 
progressive dementia, and in which subdural deposits 
are especially prone to occur With reference to 
the occurrence of these deposits, the most important 
factor IS probably the excess of intra-cranial fluid, or 
‘ hydrops ex vacuo,’ which occurs in dementia 
This fluid has in general paralysis been shown by 
Halliburton and Mott to contain choline, and it is 
certainly abnormal m many cases of ordmary in- 
sanity, and IS occasionally blood-stained Exter- 
nally this fluid interferes with the normal relations 
between the dura mater and the pia-arachnoid 
Especially in the regions where stagnation is most 
likely to occur, namely, m the anterior and middle 
fossae, the former membrane undergoes chronic de- 
generation, resulting in roughening of the surface, 
&c The pia-arachnoid, chiefly over the fronto- 
parietal region, where most of the neuronic degenera- 
tion has occurred, makes a hopeless attempt at the 
formation of replacement- or scar-tissue Lastly, 
inside the \ entricles, a similar morbid condition to 
that of the dura, namely, granularity of the epen- 
dyma, results, and this also occurs chiefly in the 
regions most subject to stagnation of the cerebro- 
spinal fluid, as in the lateral ventricles behind the 
foramina of Munro, and the lateral sacs and the 
calamus of the fourth ventricle This granularity is 
probably allied to the usual degenerative condition 
of the ependyma of the central canal of the spinal 
cord in adults, aggravated by contact with abnormal 
cerebro-spinal fluid 

The morbid conditions above described are the 
physiological results of the loss of cerebral substance 
caused by the neuromc degeneration of dementia 
reacting on the mechamcal conditions exisUng within 
the skull-cap In the dementia of general paralysis 
the liability to blood-effusions is increased by the 
epilepuform seizures which are an almost constant 
symptom of the disease, and which necessanfy cause 
considerable alterations in mtra-cranial tension, and 
the same remark applies also to certam of the in- 
sanities assoaated with epileptiform seizures. Blood 
having been effused inside the skull-cap, between 
the dura and the pia-arachnoid, it will, if small in 
amount and on the convexity, be deposited on the 
dura of the vertex if this be roughened, or on the 
basal dura, which is so frequently in a degeneiate 
condition. If the effusion be larger in amount, the 
parts on which it is deposited will depend largely on 
gravity, and it is cons^uently found to a greater or 
a less extent in the base of the skull mve the 
tentorium. If, finally, the effusion be sudden and 
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large, or occur in successive small quantities, the 
blood, as a rule, clots in situ. This condition 
usually exists at the vertex, where, owing to the 
arrangement of the veins, venous congestion is 
likely to occur, and to result in rupture of one or 
more of the pial veins. The result, if the mtient 
recovers from the immediate effusion, is a deposi- 
tion in the subdural space of thinner or thicker brown 
films which usually adhere to the dura, but are 
readily detachable from it ; of semi-organised mem- 
branes or cakes of blood, which in many cases con- 
tain semi-fluid material ; or even of calcareous 
masses. In some cases, on removing the dura, the 
whole vertex is covered with a thin transparent 
membrane which may be ballooned out by fluid, and 
resemble an additional arachnoid. This membrane 
may even line the whole cavity of the cmnium, and 
extravasations of blood may occur between it and 
the dura mater, here arising from dural vessels, or 
between the membrane and the pia-arachnoid, 
owing to rupture of pial veins. In the case of the 
thinner transparent films and membranes, it is pos- 
sible that they arise by deposition, on the degene- 
rated surfaces ready for their reception, of abnormal 
constituents of the cerebro-spinal fluid, which may 
be due to neuronic degeneration or to simple trans- 
udation from the alter^ vessels under the abnormal 
intra-cranial conditions which exist. The occasional 
cases where no subdural deposit exists, but in which 
the subdural fluid is blood-stained, and the nume- 
rous instances in which old or recent haemorrhages 
into the pia-arachnoid exist alone, or in conjunction 
with the subdural deposit, are probably either con- 
ditions prior to the development of a deposit, or 
maybe of a similar nature and have a similar origin. 
Under certain circumstances similar deposits may 
occur as a result of accidental haemorrhages in the 
sane. The conditions are, however, different, for if 
the effusion be small, the dura and pia-arachnoid 
being normal, the blood will mix with the cerebro- 
spinal fluid and be flushed out by it ; or if it exist 
within the pia-arachnoid it may form hsematoidin in 
this position without affecting the dura. If, how- 
ever, the effusion be large, it will cause symptoms 
of intra-cranial pressure, owing to the relative 
absence of cerebro-spinal fluid from the healthy 
cranium, and will probably either kill the patient 
or be removed by operation. In dementia, on the 
other hand, extra-cerebral effusion of blood is prone 
to occur; the dura is in a degenerate condition which 
offers a surface for the deposition of the blood ; and, 
lastly, the excess of cerebro-spinal fluid which is 
present allows space, without increase of intra- 
cranial pressure, for even enormous efl'usions of 
blood. It is hence probable that the chief causes of 
subdural deposit are the degenerative conditions 
which develop inside the skull-cap during the pro- 
gress of dementia, together with certain factors 
which produce a more or less marked condition of 
venous stasis, namely, epileptiform seizures and 
thrombosis of important venous channels. This is 
prone to occur owing to the anatomical anange- 
ment of the veins entering the superior longitudinal 
sinus. 

It is not improbable that slight injuries, &c., may 
give rise to a subdural deposit in many cases, espe- 
cially as so many of the subjects are restless, feeble, 
and liable to fill and bruise themselves. The 
writer has recently seen a case of general paralysis in 
which, some weeks before death, the patient, from 
a frll, developed extremely marked bruising of the 


forehead, eyes, and right temple. At the autopsv, 
a reddish-brown membrane was found in the right 
middle fossa and in both anterior fossae of the skull. 
In another general paralytic, who died of extensive 
intra-cranial haemorrhage, affecting the right anterior 
quadrant and the left posterior quadrant of the en- 
cephalon, marked and recent bruising of the right 
eye and the right temple as far back as the right 
parietal eminence existed. In a third patient, 
suffering with epilepsy, who died of erysipelas 
affecting the right eye, the right temple and the 
neighbouring parts, a recent subdural deposit of 
blood existed in the region corresponding to the 
external lesion. 

The thinner membranes usually occur in very 
old persons, or in association with such exhausting 
diseases as phthisis and asylum dysentery. 

In patients not insane, subdural haemorrhage may 
result from injuries during birth, or it may develop 
in young children from simple strain, as in whooping- 
cough, &c., or later in life from blows or falls. It 
has also been described as occurring in the old and 
feeble, especially when these patients are suffering 
from exhausting diseases. 

Symptoms. — But little can be said concerning 
the symptomatology of subdural deposit owing to 
the rarity with which it is diagnosed ante mortem. 
The symptoms occurring in a typical case of the 
disease are described on the plate facing p. 576. For 
the symptoms of subdural haemorrhage m the sane, 
the reader is referred to the article Meninges, Cere- 
bral, Haemorrhage into. 

Diagnosis.— In cases of general paralysis the 
seizures and the general mental condition of the 
patient, as a rule, completely obscure the symptoms 
due to subdural haemorrhage. In the fairly nume- 
rous cases where rupture of a pial vein follows 
intense venous engorgement, due to thrombosis of 
the superior longitudinal sinus, the great anastomotic 
vein, or other important venous channel^, the gene- 
ral symptoms due to the thrombosis would, as a 
rule, obscure those due to the haemorrhage. In the 
less severe cases, and also in those patients who 
suffer from the epileptiform seizures which frequently 
occur with degeneration of the cortical arteries, 
or result from old -standing or slowly progressive 
lesions of the cortex, the occurrence of subdural 
deposit will not even be suspected. 

Prognosis. — Relatively few patients die directly 
from subdural haemorrhage. In the majority of 
cases, death ensues from the primary disease or 
from some intercurrent complication. 

Treatment. — That of ordinary apoplexy. See 
also the following article. 

T. S. Bolton. 

6. HsBnnorrhage Into Cerebral Meningee. 
Synon. : Fr. Apoplexie Miningk ; Himorrhagie 
Mhtingie ; Ger. Himhautblutungen, 

Definition. — Effusion of blood in one or other 
of the following situations ; (i) Between the bone 
and the dura mater ; (2) between the dura mater 
and the arachnoid (into the so-called ‘arachnoid 
sac *) j or (3) beneath the arachnoid and into the 
meshes of the pia mater. 

Etiology.— The first of these varieties of 
meningeal l^morrhage has an almost exclusively 
traumatic origin ; being a result of falls or blows 
which occasion the rupture of one of the meningeal 
arteries lying between the bone and the dura mater. 
Caries of the bone may in very rare cases lead to 
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such a haemorrhage by causing erosion of one of the 
meningeal arteries. 

The other two varieties are not so distinctly 
separated from one another, since a haemorrhage 
occurring in the pia mater, if large, is very apt to 
break through the arachnoid, and thus lead to 
effusion of blood into the * arachnoid sac ; * and 
this whether the primary effusion has been the 
result of a traumatic injury, or is a sequela of some 
general or local disease Effusion into the arachnoid 
may also occur as a result of rupture of some vessel 
on the inner surface of the dura mater , this being 
probably a rare consequence of injury. See also 
Pachymeningitis H/EMorrhagica, p. 985 

Effusions of blood are occasionally found beneath 
the arachnoid which have not originated there, but 
which have come to the surface, by laceration of 
bram-substance, from some intracerebral haemor- 
rhage , or they may have been caused by intraven- 
tncular haemorrhages, finding their way into the 
fourth ventricle, and thence into the subarachnoid 
tissue of the pons and cerebellum 

In very young children, whose vessels are pre- 
sumably healthy, bleeding into the arachnoid may 
occur from any unusual amount of strain This 
occasionally takes place at the time of birth, 
especially during prolonged labours Indeed, ac- 
cording to Cruveilhier, arachnoid haemorrhage is 
the cause of the death of about one-third of those 
infants who die almost immediately after birth , 
and IS of extreme frequency in cases in which the 
labour has been difficult or protracted (Spencer) A 
little later on in life, a similar accident may occur 
during paroxysms of whooping-cough, or during 
other spasmodic respiratory conditions, in which 
the return of venous blood from the head is im- 
peded Later still, an arachnoid htemorrhage not 
infrequently follows a fall or blow upon the head, or 
It may result from the rupture of an aneurysm on 
one of thcLlarger vessels about the base of the brain 
— especielTy the basilar or one of the middle cere- 
brals Small subarachnoid haemorrhages, often 
multiple, are not infrequently produced by the oc- 
currence of thrombosis in the superior longitudinal 
sinus They may also occur m persons suffering 
from scurvy or leucocythjemia. lastly, they may 
be met with as one out of the many forms of lesion 
occurring in patients suffering from general paralysis 
of the insane 

Meningeal haemorrhages are decidedly more 
common in males than in females— in the propor- 
tion of about three to one They do not, however, 
like cerebral haemorrhages, occur with progressive fre- 

uency as age advances, but are much more uniformly 

istributed through the different decades of life. 

Anatomical Characters. — When death takes 
place soon after blood has been effused into the 
arachnoid as well as in the other situations, it is 
found in an easily recognisable condition. This is 
by no means the case, however, after the lapse of 
many months or even years ; then, m the case of 
small haemorrhages, we may meet with mere 
yellowish or rust-coloured stains ; while where they 
have been of larger size, we may find decolorised 
cvst-like bodies, either free or adherent — or else 
there may be decolorised membranous masses, ad- 
hermg mostly to the parietal arachnoid. Where 
the size of the clot has been laige, the sur&ce of 
the brain is more or less pressed upon, so^that some 
atrophy of its substance follows. See also Pachy- 
MBNINGITIS H/EMORRKAOICA, p. 985. 


Symptoms. — The symptoms attendant upon 
meningeal hsemorrhage will necessarily vary a great 
deal in seventy, according to the amount and 
suddenness of the effusion. These symptoms are, 
moreover, in the great majont^ of the traumatic 
cases obscured by those depending upon the mere 
shock and concussion of the brain, which the 
onginal accident or blow occasions. 

Where subarachnoid haemorrhages occur m the 
course of thrombosis of the longitudinal sinus, no 
distinctive symptoms are as a rSle produced ; and 
those of the primary affection are tnemselves only 
too variable and difficult of recognition. Again, 
where subarachnoid haemorrhages occur in the 
course of purpura, leucocythaemia, or allied affec- 
tions, the amount of blood effused is usually too 
small to produce definite or recognisable symptoms. 
At most, the abrupt onset of pain m the head, 
vertigo, or mental confusion, may give nse to a 
suspicion that such an event has occurred. 

Where a large haemorrhage takes place beneath 
and into the arachnoid sac, over one hemisphere, 
or over both, either as the result of a fall or blow, 
or from the bursting of an aneurysm on one of the 
large arteries at the base of the brain, a profound 
coma is produced which may prove rapidly fatal — 
that is, in the course of a few minutes or a few 
hours. Where the amount of blood effused is less, 
and where it is poured out more gradually at first, 
there may be premonitory symptoms, in the form of 
sudden headache, vertigo, mental confusion, vomit- 
ing, or convulsions, rapidly followed by unconscious- 
ness At first there is generally complete relaxation 
of all the Umbs ; but later — after some hours or 
days— the weakness may be distinctly umlateral, 
that is, of hemiplegic type, though sometimes 
with very slight imfi^ication of the face. There 
may also be twitchings or rigidity of the limbs on 
one or both sides On recovery of consciousness 
there may be no distinct loss of sensibility, only 
numbness, in the limbs ; and the paralysis may 
after a time grow less up to a certain point, or 
gradually disappear. 

Diagnosis — In many of the slighter forms of 
haemorrhage into the cerebral meninges diagnosis is, 
for the reasons specified, almost impossible 

In the more severe cases a sudden apoplectic 
attack IS produced, agreeing very closely with that 
occasioned by some of the most serious forms of 
intracerebral haemorrhage Causal conditions, es- 
pecially when they have been traumatic, together 
with the possible youth of the patient, may in some 
cases help us to diagnose a large arachnoid haemor- 
rhage from a copious bleeding mto the lateral 
ventricles, or from a sudden haemorrhage into the 
middle of the pons Varolu ; though it should be 
borne m mmd that m the former of these two 
conditions the pupils are almost always widely 
dilated, while in the latter they are as constantly 
contracted and insensitive ; whereas they are likely, 
so fur as the wnter’s observations have gone, to ^ 
in a more intermediate condition in arachnoid 
haemorrhage. 

Prognosis.— In the case of arachnoid haemor- 
rhages, whether large or of only moderate volume, 
should the patient survive the first effects of the 
effusion (and, it may be, of the injury which caused 
it), dan|^ to life is no longer to be feared. The 
only question then is as to the amount of pazal)sis, 
mental impairment, or of imtabilitjr with ceplial- 
algia, which may remain ; or whether or not a 
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tendency to convulsions may be set up, as a conse- 
quence of the original injury and lesion. 

Treatment. — The treatment of a case of menin- 
geal haemorrhage does not differ from that appro- 
priate for cerel^l haemorrhage. Perfect rest in the 
recumbent position, with the head slightly raised, 
is essential. Cold to the head may be conjoined 
with hot applications and mustard plasters to the 
lower extremities. For other indications and de- 
tails of treatment we must be guided by the varying 
conditions of the patient. In some cases (especi- 
ally where the luemorrhs^e has been between the 
dura mater and the bone) the aid of the surgeon 
has been sought, who, by trephining and giving 
exit to much of the extra vasated blo^, has either 
cured or greatly mitigated the condition of the 
patient. During convalescence, in the more favour- 
able cases, we must pay great attention to the general 
health, and above all protect the patient from over- 
work or excitement of any kind. 

H. Charlton Bastian. 

7. Traumatic and Secondary Spinal 
Meningitis. — -^Etiology. — In the case of the 
cerebral meninges, inflammation as a result of trau- 
matic injuries is more common than as a pheno- 
menon secondary to disease of the bone or of the 
scalp. The proportional frequency of these modes 
of causation is, however, somewhat reversed in the 
case of the spinal meninges ; i^rtly because the 
head is more liable than the spine to suffer from 
direct injuries, and partly because disease of the 
spine and of adjacent parts occurs with considerable 
frequency in such a manner as to be capable of 
exciting a secondary inflammation of the spinal 
meninges. Among the various efficient traumatic 
influences may be mentioned fractures and disloca* 
tions of the vertebrae, and stabs or other penetrating 
wounds impiicatii^ the contents of the spinal canal ; 
while among the most frequent morbid conditions, 
in the course of which there may be a secondary 
development of spinal meningitis, we must cite the 
following : Caries and tubercular disease of the 
vertebixe ; syphilitic gummata ; deep sloughing bed- 
sores in the sacral region ; cancer of the vertebrae ; 
and, more rarely, inflammation of some part of the 
thoracic or abdominal parietes contiguous to the 
spinal column, and cabbie of spreading to the 
spinal canal from within. 

Anatomical Characters.— In all these cases 
the signs and products of inflammation may be 
found in one or other, or in both, of two situations ; 
that is, either implicating the dura mater, princi- 
pally on its external surface, when we have the 
conation commonly known as spinal pachymenin- 
gitis ; or affecting the surface of the arachnoid so 
as to produce a spinal arachnitis. Thus the same 
kind of limitation in the distribution of the inflam- 
mation is apt to occur, when it starts under the 
influence of such causes, as is found to obtain in 
regard to the traumatic or secondary inflammations 
of the cerebral meninges. Perhaps there is in the 
case of inflammation of the spinal membranes, 
however, a rather more distinct tendency for such 
inflammations to spread, so as to involve the sub- 
jacent pia mater, than is the case in the parallel in- 
flammations of the cerebral meninges. 

In spinal pachymeningitis the dura mater itself 
is thickened and more vascular than natural, this 
being seen more especially on its outer surj^e ; and 
both it and the .surrounding connective tissue are 


covered or iilfiltrated either with yellowish lymphs- 
like matter, or with actual pus. The internal sur- 
face of the dura mater may also be more or less 
covered with inflammatory products. The nerve- 
roots passing through the membrane are likewise 
generally affected by the inflammatory process, and 
they may show signs of compression or even of 
atrophy. Such inflammation may be either limited 
to the region of two or three vertebrae, or it may 
affect more or less the whole length of the spinal 
membranes. 

A more chronic form of spinal pachymeningitis 
has been observed by Charcot and others, affecting 
principally the inner layers of the dura mater in the 
cervical region. In this condition, which is de- 
scribed by the author above named as pachyminin- 
gite cervicale hypertrophiquey there seems to be a 
considerable hyperplasia of tissue-elements in the 
inner layers of the dura mater, which is apt to de- 
velop into an overgrowth of almost cicatricial hard- 
ness, often made up of concentric laminae. These 
are frequently adherent to the arachnoid and to 
the pia mater, which also become more or less 
thickened. In these latter cases, especially, not 
only are the spinal nerve-roots greatly damaged, 
but the spinal cord is itself more or less compressed 
and softened, so that distinct paralytic symptoms, 
with muscular rigidities or atrophy, are apt to be 
produced. 

Where spinal arachnitis is superadded, or when 
it exists alone, we find that pus or lymph is 
situated on the outer surface of the visceral arach- 
noid, and also to a less extent on that lining the 
dura mater. The combination of the two conditions 
is rather more frequent than the existence of arach- 
nitis alone. It is important to remember that all 
these forms of inflammation are very rarely, if ever, 
primary and idiopathic (with the exception of the 
more chronic variety described by Charcot), but 
that they occur as consequences of injury, or of 
certain forms of disease adjacent to the spinal canal. 

Symptoms, Prognosis, and Treatment.-— As 
the nerve-roots are affected in these forms of in- 
flammation, as well as in the idiopathic meningitis 
which implicates the pia mater [spinal leptomenin- 
gitis)j ana as the symptoms of both sets of affec- 
tions are in great part dependent upon this, and are 
therefore in many respects similar (and by no means 
always capable of being accurately discriminated 
from one another), it would serve no useful purpose 
to dwell upon the symptomatology and treatment 
of spinal pachymeningitis and arachnitis alone. 
The reader is, therefore, referred to the correspond- 
ing sections in the next article. 

H. Charlton Bastian. 

8. Idiopathic and Tubercular Spinal 
Meningitis.— Synon. : Simple and Tubercular 
Spinal Leptomeningitis. 

Simple spinal meningitis of idiopathic origin, 
and tubercular spinal meningitis, are affections so 
closely related to one another, both in their clinical 
and pathological aspects, that no advantage what- 
soever would be derived from considering them 
separately. In each case we have to do with an 
inflammation involving the spinal pia mater, so that 
the products of inflammation are situated beneath 
the arachnoid membrane. In order to distinguish 
these from other forms of meningitis, such as pachy- 
meningitis and arachnitis, it is desirable tlut we 
should use some special term, such as leptomenin- 
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^itSy which is now employed as a distinctive appel- 
lation for an inflammation affecting the pia mater, 
whether cerebral or spinal 

In regard to the extent or area of this kind of 
inflammation, it must be said that the tubercular 
variety always involves the presence of a similar 
inflammation at the base of the brain, though the 
contrary position is not true— that is to say, the 
tubercular inflammation may exist at the base of the 
brain alone, without involving the spinal meninges 
Of the non-tubercular forms of spinal leptomenin- 
gitis there are two varieties, and of these one form 
always involves the membranes at the base of the 
brain and the spinal meninges simultaneously {see 
Meningitis, Epidemic, p 992) The other form 
may or may not simultaneously involve the mem- 
branes at the base of the brain, so that we have in 
these cases either a ‘ simple sporadic cerebro-spmal 
meningitis,’ or a ‘ simple spinal meningitis * 

Whenever the inflammation has a * cerebro- 
spinal’ distribution, no confusion is involved by 
retaining the use of the simpler term ‘ meningitis,’ 
as It is generally understood that forms of inflam- 
mation having such a distribution involve the pia 
mater especially But in place of the name * spinal 
meningitis,’ if we mean to imply that the inflamma- 
tion affects the same tissue, it is best to use the 
more special and distinctive term * spinal lepto- 
meningitis ’ 

From what has been said above, it will be under- 
stood that the symptoms resulting from meningitis 
involving the base of the brain alone, or together 
with serous effusion and softening of the walls of 
the ventricles (which, as we have seen, so frequently 
co-e\ists with inflammation of the membranes in 
this situation), have been principally studied in the 
purely cerebral forms of tubercular meningitis On 
the other hand, the symptoms resulting from spinal 
leptomeningitis are best studied in the simple forms 
of this disease It will also be evident that the 
simple and the tubercular forms of cercbro-spinal 
meningitis are likely to agree to some extent m their 
symptomatology with that of the disease known as 
* epidemic cerebro-spmal meningitis ’ See p 992. 

iEnoLOGY — Spinal leptomeningitis is most 
prone to occur m children and m young persons , 
and IS more frequent in males than in females 
Persons who are badly fed, and live under very un- 
favourable sanitary conditions, are more liable to be 
attacked than those who are healthy and surrounded 
by opposite conditions 

For the tubercular form the exciting causes are all 
such influences or conditions, whatever they may be, 
as determine the outbreak of acute tul>erculosis. 
The affection of the spinal meninges may be either 
an extension of the inflammation originally existing 
at the base of the brain alone, or it may be another 
independent manifestation of the general disease de- 
veloping within the spinal canal simultaneously with 
the cerebral meningitis See Meninges, Cere- 
bral, Inflammation of. Tubercular. 

For the simple or non-tubercular form, the ex- 
citing causes are vanous, but the best established 
of them would seem to be these : Exposure to 
cold, or cold and wet, m various forms ; certain 
acute diseases, or the period of convalescence there- 
from ; concussion of the spine, as from fiilhng down 
stairs, or in other ways ; wounds affecting the spinal 
cord or its membranes, as in stabs of various kinds ; 
or fracture and dislocation of the vertebrae. 

The last modes of causation mentioned are simi- 


lar to those which obtain for spinal pachymeningitis 
and arachnitis ; for, although these latter condi- 
tions may be excited alone under such traumatic 
influences, they may also in certain cases, and 
especially arachnitis, be excited in association with 
a spinal leptomeningitis. Preasely the same kind 
of thing has also to be said in regard to the occa- 
sional action of other causes, such as canes of the 
vertebrae, deep, sloughing bed-sores in cases of para- 
plegia, or other instances of inflammatory processes 
contiguous to the spinal canal. Any of these latter 
conditions may also set up a leptomeninwtis, in 
association with one of the other forms of menm- 
geal inflammation 

A spinal leptomeningitis may spread so as to 
implicate the base of the brain , or a cerebral basal 
leptomeningitis may subsequently implicate the 
spinal membranes , or, lastly, the inflammation 
may appear in both regions simultaneously, and 
thus be from the first cerebro-spmal in seat The 
writer has of late seen several cases of the tubercular 
variet> belonging apparently to this latter category ; 
but until the spinal canal has been r^larly opened 
for some time m necropsies of persons dying from 
this disease, we shall be unable to say what is the 
exact numerical proportion of such cases as com- 
pared with those which are simply cerebral m type. 
The bulb may be comparatively free from lymph, 
and yet an inflammation of the spinal meninges 
may be well-marked There must, therefore, be 
a routine opening of the spinal canal for the de- 
cision of this question, and not a mere casual m- 
spection of its upper extremity through the foramen 
magnum 

Anatomical Characters — Accordmg to the 
stage of the disease at which death takes place, we 
may meet with the inflammatory process m one or 
other of three different stages, (i) that of greatly 
increased vascularity of the spinal pia mater ; (2) one 
m which, m addition to the increased vascularity, 
gelatinous serum, lymph, or pus exists m the 
meshes of the pia mater, often more marked in 
amount along the postenor columns This latter is 
the condition commonly met with , but m rare 
cases, where patients have survived an acute attack, 
we may find (3) certain residuary chronic changes 
m the form of thickenings, opacities, and tmdue ad- 
hesions of the pia and arachnoid to the spinal cord, 
which perhaps may itself show a more or less 
marked condition of peripheral sclerosis 

In the tubercular variety we frequently have to 
do with a mere gelatinous serum, or thin greenish- 
yellow lymph (similar to that met with at the base 
of the brain), rather than with actual pus, m the 
meshes of the pia mater Careful scrutmy of the 
vessels m the anterior fissure and m other parts may 
also show the characteristic ‘granulations,* m the 
form of opalescent, whitish, or yellowish-white 
specks 

In both forms of the disease the nerve-roots are 
implicated in various ways. They are usually m- 
volved in the mflammatory process, and may be 
much pressed upon by l3rmph and other hyper- 
plastic products. The nutrition of the cord itsiw is 
probably profoundly altered, owing to the existence 
of an inflammatory process affecting the network of 
vessels from which its blood-supply is derive ; and, 
moreover, the oiganic continmty existing between 
the pia mater and the offshoots m connective tiswe 
which extend into it on all sides, around the blood- 
vessels that penetrate its substancei makes it easy 
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for the inflammatory process to invade the substance 
of the cord itself. 

Symptoms,— General listlessness and a sense of 
chilliness have been noticed as premonitory sym* 
ptoms in some cases of spinal meningitis. At other 
times the disease has been observed to commence 
with a more marked feeling of chilliness, accom- 
panied or quickly followed by some febrile elevation 
of temperature, together with a full, rapid pulse. 
Soon there supervenes a deep-seated luring pain in 
the back, varying in situation according to the de- 

ree of intensity of the inflammatory process at 

ifferent levels. Pains may also extend round the 
body in girdle fashion, and likewise into the limbs. 
While the pains in the back are more or less con- 
tinuous, though greatly aggravated by all attempts 
at movement, those felt in the limbs and trunk may 
be only experienced when attempts to move are 
made. Movement excites the dorsal pain far more 
than pressure upon the vertebral spines, or light 
tapping over the same region. 

Rigidity of the spine, from muscular spasm, 
either localised or general, and also rigidity of the 
limbs, or even of special muscles, may co-exist with 
the pains in the back and limbs. There is often an 
exaltation of reflex movements in the early stages 
of the disease, though this condition is not nearly 
so well marked as it is in tetanus. ‘ Kernig’s sign * 
may also be present (p. 820). 

At the same time marked hyperaesthesia of the 
skin exists over considerable regions of the trunk 
and extremities. The patient cannot bear to be 
touched, however lightly ; and still less can he en- 
dure to be moved. He is irritable or plaintive if 
these proceedmgs be attempted. Owing to the 
varying nature and extent of the spasms, and the 
different d^ree of pain endured, the position as- 
sumed by the patient is very various in different 
cases. 

Difliculty in defecation and in micturition often 
exists, especially in the early stages of the disease, 
and this is supposed to be due to a spasmodic con- 
dition of the sphincters. The respiration and the 
heart’s action are principally interfered with in cases 
where the cervical meninges are gravely involved. 

The temperature seems to pursue a somewhat 
irregular course, but concerning this further informa- 
tion is needed. It may be only slightly above the 
normal ; and may not rise much beyond 102°, even 
in fatal cases, till near the end. Then it may rise 
considerably in the course of a few hours ; while in 
other cases it may at this same period become de- 
pressed below the normall 

In the later stages of the disease some amount of 
paresis, or actual paralysis, may be noted in one or 
more limbs ; the pains on movement and the cuta- 
neous hypenesthesia become less, or may indeed be 
intermix*^ with tracts in which actual anaesthesia 
exists. The bladder may at last be paralysed ; and 
respiration may be most gravely interfered with, so 
that disturbance of this function, as well as of the 
heart’s action, may be the actual cause of death. 

These 83rmptoms are, in all probability, as Erb 
maintains, due in very great part to the inflamma- 
tory ai.d other changes by which the anterior and 
posterior nerve-roots are implicated. Others may 
be due to extensions of the inflammatory process to 
the substance of the spinal cord, thus leaving a 
somewhat uncertain minority of symptoms to be 
accounted for by the mere implication^ of the pia 
mater itself. 


The grouping of symptoms is apt to vary much in 
different cases, according as there is or is not the 
co-existence of a cerebral meningitis ; or, in the ab- 
sence of this complication, according as the inflam* 
mation is more or less localised in different regions 
of the cord, or general in its distribution. Much 
will depend also upon the severity of the process, 
and upon the extent to which the’ substance of the 
spinal cord becomes involved in the course of the 
disease. 

Diagnosis. — Eever ; pains in the back and 
limbs, greatly aggravated by movement ; together 
with stiffness of the neck, trunk, or limbs, including 
‘ Kernig’s sign ; ’ local muscular spasms ; hyper- 
jesthesia of the skin ; retention of faeces and urine ; 
dyspnoea ; with a tendency in the later stages to the 
supervention of paresis, or actual paralysis of limbs 
— these are the symptoms, the combination of which 
to a marked extent becomes almost typical of spinal 
meningitis. 

Its complication with a basal cerebral meningitis 
is, among other signs, chiefly indicated by the occur- 
rence of vomiting, headache, retraction of head and 
neck, slight delirium or stupor, paralysis of ocular 
muscles, difficulty in deglutition, loss of speech, or 
convulsions. The presence of many of such sym- 
ptoms may, from their great importance, tend to 
dwarf or obscure those due to the inflammation of 
the spinal meninges alone ; on the other hand, if 
they are absent we may feel assured that the inflam- 
mation has not also involved the base of the brain. 

The fact that a meningitis is spinal in seat, and 
unaccompanied by cerebral symptoms, is of itself 
exceedingly good evidence to prove that it is not 
the tubercular form of the affection. 

To settle the question, which membranes of the 
cord are inflamed in any given case, we must be 
guided chiefly by what we can learn concerning the 
causal conditions and the distribution of the inflam- 
mation, rather than by any at present known 
differences in the grouping of symptoms. Thus in- 
flammations of idiopathic origin, or those which are 
cerebro-spinal in seat, will almost invariably be 
found to be instances of leptomeningitis ; while 
those set up as a result of caries of the vertebrae, or 
as a sequence of a sloughing sacral bedsore, are cer- 
tainly much more prone to take the form of pachy- 
meningitis, or of this in combination with arach- 
nitis. 

In reference to the diagnosis of spinal meningitis 
from other affections, it may be said that a very 
slight amount of attention to the nature of the pains 
and attendant conditions will suffice to avoia the 
mbtake of supposing them to be rheumatic in nature. 
Similarly the absence of trismus in the early stages, 
and of any extremely well-marked exaltation of 
reflex excitability, together with the presence of 
severe pains in the back and limbs, will be negative 
and positive characters sufficient for distinguwhing 
spinal meningitis from tetanus. 

Another disease with which spinal meningitis is 
liable to be confounded is acute softening of the 
spinal cord. But the distinction should be easy in 
the early stages ; and the history of the course of 
the affection will guide us later on, when symptoms 
of actual paral3rsis may have become developed. 
Still, in certain cases, a spinal meningitis may entail 
a softening of the cord to a marked extent, and then 
the symptoms of the primary affection will gradually 
be merged in those of the other which it induces. 

A very rare condition, once met with by the pre* 
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sent writer, is, he thinks, almost impossible to dis- 
tinguish from spinal meningitis— that is, where a 
sarcomatous or carcinomatous new-^rowth springs 
up rapidly throughout the spinal pia mater in the 
situation usually occupied by lymph or pus, especially 
when, as in tne instance referred to, the disease 
seems to be the direct sequence of a fall from a 
height or over a flight of steps, and death takes 
place within a period of two or three months, 

Proc.nosis — The prognosis of spinal memngitis 
depends a good deal upon the nature of the primary 
or causal conditions , upon the question whether the 
disease shows a tendency to extend to the cerebral 
meninges , upon the severity with which it impli- 
cates the cervical region of the cord ; and also to 
some extent upon the age and general state of health 
of the person attacked 

Spinal meningitis is a disease which proves fatal 
in the course of a few weeks in a very large per- 
centage of cases Complete recovery is certainly a 
rare exception , but late and partial recovery — that 
IS, after the disease has lasted long, and with the 
remainder of some amount of muscular atrophy or 
incurable paralysis — is a little more frequent In 
such cases the disease after a time lapses into a 
chronic condition, and the patient very gradually re- 
covers, except, perhaps, for such incurable sequelae 
as are above mentioned But even in these cases 
tending towards recovery, a relapse is most easily 
brought about, owing to the recommencement of the 
disease m an acute form 

Where spinal meningitis supervenes upon a 
sloughing bed-sore existing in a case of paraplegia, 
the end is usually not far distant The gravity of 
any case of spinal meningitis is also always greatly 
enhanced when the disease spreads to the cerebral 
meninges And, so far as the spinal meninges 
themselves are concerned, any great intensity of 
the inflammatory process in the cervical region is 
always of the gravest import, liecause of the liability 
to secondary implication of the cord itself in these 
regions, either structurally or functionally, and the 
bringing about from this cause of serious interference 
with the functions of respiration and circulation A 
continuously rising temperature in such a case — to 
105^ and onwards — is also of fatal import 

Treatment — The seventy of spinal meningitis 
is apt to prompt to the use of active measures of 
questionable utility , among these may be cited free 
local blood-letting, the free application of ice to the 
spine, and active purgation. It is difficult, too, to 
say on what principle it is thought absolutely neces- 
sary to apply cold when we have to do with an in- 
flammation within the spinal canal or within the 
cranium, while we almost always apply heat ex- 
ternally in the case of an inflamed pleura, an inflamed 
peritoneum, or even an inflamed area of skin 
Probably the application of ice in such cases tends to 
alleviate pain, so that where this is great its use may 
brin^ much rehef to present suffering, when hot 
applications would only a^ravate it But were it 
not for the fact that m meningeal inflammation 
(whether spinal or cerebral) increased fulness of 
vessels around sensitive organs shut in by unyielding 
walls almost necessarily leads to aggravation of pain, 
the ^plication of heat would probably be more 
beneficial than that of cold, so far as the possible 
resolution of the inflammatory condition itself is 
concerned. 

The patient should certainly be kept in a cool, 

quiet room, and lying either on his side, or, if pos- 


sible, on his face, on a comfortable bed. He should 
be well supplied with fluid diet of the most nourish- 
mg descnption, together with eggs and a moderate 
amount of stimulants, according to the indications 
presented by his symptoms and general condition. 

Tincture of iodine may be painted along each side 
of the spine in the affected region every second or 
third day. Pam should also be eased by opium or 
morphine ; m fact, an opiate treatment may be re- 
sorted to m a large proportion of the cases When 
opium and morphine do not agree, or are not ad- 
missible, Indian hemp would be worthy of trial as 
a mere anodyne , or we must fall back upon bromide 
of potassium and chloral hydrate, though the latter 
must be used with great caution where the heart’s 
action is slow, irregular, and seriously interfered 
with. Belladonna and ergot have also been recom- 
mended, on somewhat doubtful grounds, as anti- 
inflammatory remedies m spinal meningitis 

We ought, m fact, to endeavour to combat the 
most urgent symptoms as much as possible, even 
if we cannot, oy counter-irntants and by the 
judicious use of drugs, modify the course of the in- 
flammation. Also hy suitable feeding and judicious 
nursing we should endeavour to tide the patient 
through the disease And if, happily, the activity 
of the inflammatory process subsides, the most un- 
remitting attention will still be required to protect 
the patient against a relapse Should his condition 
otherwise admit of it, the absorption of inflammatory 
products would, in this stage, be likely to be pro- 
moted by the use of a small dose of perchlonde of 
mercury (such as one-sixteenth of a grain for an 
adult), in combination with increasing doses of 
iodide of potassium At the same time, every effort 
must be made to restore the patient’s general health, 
and to combat the emaciation which the disease 
Itself usually involves 

H. Charlton Bastian 

Heemornhage into or upon Spinal Men- 
inges — Synon HiEmatorrkackts \ Menmgeal 
Apoplexy (Spmal) 

Effusions of blood upon, between, or beneath the 
spinal meninges are altogether rare events, contrast- 
ing notably in this respect with the comparative 
frequency of parallel conditions on the side of the 
cerebral meninges. 

aetiology —Among the causes of menmgeal 
haemorrhages, stabs, blows, or falls will hold a first 
rank After these causes we should have to cite 
impediments to the circulation of blood, occa- 
sioned by various respiratory or muscular spasms, 
occurring either in the course of whooping-cough, 
or during some more than usually violent convulsive 
attack— epileptic, tetanic, or other The lifting of 
heavy weights, or other great voluntary muscular 
exertions, may likewise at times prove causes of 
spinal meningeal haemorrhage Occasionally, how- 
ever, It occurs independently of any such, or ofothei 
readily assignable causes 

Anatomical Characters.— Flmd blood or 
blood-clots may exist in relation with the spinal 
meninges m three different situations. 

The most frequent site of such hsemorrhase is 
(I) outside the dura mater, between it and the 
vertebral arches. Here large clots are somedmes 
found, wholly or more frequently in part surround- 
ing the dura mater in the region m whidfi the 
haemorrhage has occurred. Where the effudon is 
large the cord itself may be distmctly compressedi 
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but even smaller effusions may produce some amount 
of compression of nerve-roots. A clot in this situa- 
tion, as in other sites, will of course become much 
modified in appearance with ^e. 

Clots and more or less fluid blood may also, but 
more rarely, be met with (2) inside the dura mater, 
within the so-called arachnoid sac. This occurs 
I^rhaps most frequently as a mere sequel of a 
similar haemorrhage taking place in the cerebral me- 
ninges, the blood simply gravitating into the spinal 
canal. Sometimes, however, especially in cases of 
spinal pachymeningitis, blood is actually effused in 
this situation — and that where the internal surface 
of the dura mater is much more vascular than 
natural. The opening of a thoracic or abdominal 
aneurysm may also very rarely take place into the 
spinal canal, and thus produce sudden and grave 
compression of the spinal cord. 

Much smaller extravasations of blood are also 
met with {3) beneath the arachnoid and within the 
meshes of the pia mater, over areas perhaps small 
in extent longitudinally but more or less embracing 
the cord in one or more regions. The cord or 
nerve-roots may, however, be decidedly compressed 
by such haemorrhages, even when they are small in 
amount, owing to the space into which the effusion 
takes place being comparatively shallow. 

Symptoms. — The symptoms of these affections 
are in a large proportion of cases vague and ill- 
defined. They may be much obscured by the 
causal conditions. In other cases they will vary 
in distinctness according to the amount and abrupt- 
ness of the haemorrhage. 

As a rule the onset of symptoms is sudden. Pain 
in the region of the spine, in which the haemorrhage 
exists, or radiating thence along the nerves emana- 
ting from this region, may be the first symptom. 
More rarely muscular twitchings or spasms may 
exist, ekher alone or with pains. These symptoms, 
dependent upon irritation and compression of 
sensory and motor nerve-roots, are at other times 
almost wholly absent There may then be as 
abiding symptoms mere numbness or tingling in the 
parts affected, together with a sense of weight 
and paresis in the limbs. Actual paralysis is rare ; 
and even when it is present the rectum and bladder 
mostly escape. 

Where pain exists there is often stiffness of the 
spine ; and these in combination greatly interfere 
with movement. Febrile reaction is usually absent 
or very slight The severity of the symptoms may 
abate after a day or two, leaving only more or less 
paresis. In the case of large haemorrhages, how- 
ever, with extensive compression of the spinal cord, 
death may be rapid, occurring in the course of some 
hours or of a day or two. 

The symptoms will vary as the effused blood 
presses upon the cord in the cervical, the dorsal, or 
the lumbar r^on. Where the effusion is in the 
cervical region in a traumatic case, in which there 
is obvious head-injury with a condition of stupor, it 
is almost certain not to be diagnosed. The patient 
is not sensible enough to complain of pain ; and the 
inegular respiration and small disordered pulse, 
with slight tremor or rigidity of one or both upper 
extremities, may with more probability be ascribed 
to multiple heaa-lesions— as actually Imppened in a 
case which recently came under the writers notice* 

Diagnosis.— -It may^ be impossible to diagnose 
haemorrhage into the spinal meninges in cases where 
it occurs as a concomitant of other grave diseases— 
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such as tetanus, eclampsia, or cerebral haemorrhage ; 
and also in cases where it merely complicates a 
traumatic injury of the spinal cord itself. In other 
cases the presence of certain causal conditions, 
together with the abrupt commencement of spinal 
symptoms in such combinations as have been aDoye 
referred to, is sufficient to enable us to diagnose it 
from haemorrhage into the substance of the cord, 
as well as from meningitis or acute softening 
{see Spinal Cord, Diseases of). The gradual 
onset of the symptoms arising from tumours of the 
spinal cord, or of the spinal meninges, makes it 
more easy to separate these affections from meningeal 
haemorrhages. 

Prognosis. — Spinal meningeal haemorrhages are 
as a class decidedly less grave than meningeal 
tumours. They are unlike the latter, moreover, 
inasmuch as the worst symptoms attendant upon 
them are produced at once, instead of being only 
very slowly evolved ; so that after a short time, 
unless the blood effused happen to have produced a 
certain amount of compression of the spinal cord, 
the symptoms gradually diminish in severity. Large 
extra-meningeal haemorrhages compressing the 
cervical region of the cord are by far the most 
serious forms of this affection. 

Treatment. — In the treatment of spinal men- 
ingeal haemorrhage the patient must of course be 
kept perfectly quiet and in the recumbent position. 
Spoon-diet should be administered for a few days ; 
and vascular sedatives, such as aconite, may be 
given with advantage. Some recommend active 
purgation and the abstraction of blood from the 
neighbourhood of the spinal column by cupping or 
leeches. These measures, however, are of ques- 
tionable utility, and the former especially might 
easily do positive harm. 

In certain cases, especially in the extra-meningeal 
form of the disease, a surgical operation for the 
removal of the compressing blood-clot may be 
advisable, 

H. Charlton Bastian. 

MENINGITIS, Epidemic Cerebf'o-Spinal 

Synon. ; Cerebro-spinal Fever ; the Black Sickness 
(popular, Dublin) ; Spotted Fever ; Cerebral 
Typhus. 

Definition. — An acute febrile disease, charac- 
terised by sudden invasion with extreme nervous 
shock, vomiting, excessive pain referred to the back 
of the neck and spine, spasmodic contraction of 
muscles, hyperaesthesia, and frequently cutaneous 
eruptions. 

Cerebro-spinal fever occurs both in epidemic and 
sporadic form. The identity of the sporadic with 
the epidemic disease has been firmly established by 
the discovery of the specific micro-organism which 
is common to both. It seems also well-nigh certain 
from bacteriological investigation that the disease of 
infants known as posterior basic meningitis, which 
is by no means uncommon as a sporadic manifesta- 
tion, is identical with the sporadic cases of cerebro- 
spinal fever. 

iETiOLOGY. — A^e . — In its epidemic form cerebro- 
spinal fever is most commonly met with in children 
l^ond the age of infancy, and in young adults ; it 
seldom occurs after the age of thirty-five years and 
is rare after forty. Sporadic cases of cerebro-spinal 
fever, considered apart from posterior basic menin- 
gitis, are probably most common in the later half of 
childhood and in early adult life ; but if posterior 
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basic meningitis be included, then sporadic cerebro^ 
spinal fever is probably much commoner in in&ncy 
than at any other period of life. 

Sex. — i(^ong adults the disease is much more 
frequent in males than in females ; robust males 
between the ages of fifteen and thirty are its chief 
victims , but among children it seems to attack both 
sexes equally. 

Predisposing Causes. — The epidemic form 
seems specially to affect young recruits in the army, 
as was the case in the French epidemics In Dublin 
It was specially severe among the recruits of the 
Royal Irish Constabulary Probably this special 
incidence is to some extent related to the conditions 
under which soldiers live, for the epidemic form of 
the disease has occurred also in prisons, workhouses, 
and other public institutions, where crowding and 
defective samtation were probable factors. 

Cerebro-spinal fever is widely distributed in the 
temperate zone. It prevails more in cold than in 
hot weather, and is far more frequent m winter and 
spnng than at any other time of the year. 

Excessive fatigue seems to increase the liability to 
the disease , it has arisen after a hard day’s hunung, 
foot-racing, long walks, dancing, or in children 
exhausted from outdoor play. 

Mode of Spread —In epidemics it occurs m 
isolated localities far apart from one another ; it does 
not seem to extend from a district to adjacent dis- 
tricts The method of communication is uncertain , 
direct contagion is very rare, if indeed it occurs 
The specific micro-organism has been found by 
several observers in the nasal secretion, and it is 
possible that dried-up secretion on handkerchiefs or 
dried-up expectoration may serve in some instances 
to spread the disease The occurrence of an epi- 
demic disease with purpura and memngitis in horses, 
during the prevalence of epidemic cerebro-spinal 
fever in some places, suggests the possibility of in- 
fection from animals. 

Bacteriology — The specific micro-organism of 
this disease is the Diplococcus intracellulans which 
was first descnbed by Weichselbaum. As its name 
implies, It is found chiefiy within the cells of the 
exudate It stains easily with methylene blue or 
any of the ordinary stains ; it is decolorised by 
Gram’s method It is aerobic, and grows well on 
glycenn-agar or blood-serum. In cultures it seldom 
lives more than two or three days It has, however, 
been observed by Jaeger and others that this is not 
invariably the case • it occasionally lives two or three 
weeks or even longer. Until recently this micro- 
organism was confused with the pneumococcus, from 
which It should be carefully distmguished. As in 
other forms of meningitis a mixed infection occa- 
sionally occurs, thus the pneumococcus, staphylo- 
coccus, or streptococcus has been found in some cases 
with the specific micro-organism (Councilman, 
Mallory, ana Wnght). The &plococcus mtraoellu- 
laris has been found not onW in the memngeal 
exudation and cerebro-spinal fluid, but also in the 
blood dunng life (Osier), in the pus which occa- 
sionally forms in the joints, and in the nasal dischaige 
which is frequent at the onset of the disease. Tms 
last discovery suggests that the nose may be the 
channel of infection in some cases. 

Symptoms. — The onset is almost invariably 
acute. In the most severe cases the patient when 
apparently m vigorous health is suddenly attacked 
by faintness, vomiting, and intense pain referred 
especially to the back of the head and neck ; the 


extremities become cold ; the patient becomes 
sensible and convulsed ; the hmbs are rigid. 
Maniacal delinum may be a marked feature at the 
onset, and in a later stage the patient may &11 into 
a dull apathetic condition. 

In many cases some cotysa with nasal discharge is 
present at the onset, and there is frequently also 
slight conjunctivitis at this stage. 

Pain in the head, back of neck, and along the 
spine, IS generally severe ; the head is drawn back 
so as to be almost at a nght angle with the spine , 
the whole back is sometimes arched as in tetanus ; 
the muscles become ngid, and the skin extremely 
sensitive ; neuralgic pains are also complained of in 
all parts of the b^y. 

Paralysis of one or more limbs is sometimes 
present, usually of hemiplegic distribution, and most 
frequently attacking the arm. Paralysis of cramal 
nerves is less frequent than in tubercular menin- 
gitis , the ocular muscles are most often afiected, so 
that strabismus is present. 

The tendon-jer^ are very variable, being some- 
times mcreased, sometimes diminished. 

Cutaneous eruptions appear in many cases withm 
the first twenty-four hours. Herpes is perhaps the 
most common, and is sometimes very extensive ; it 
occurs especially on the face, neck, and shoulders. 
Heretic eruptions are met with as frequently in 
mild as in severe cases. A purpunc rash is present 
in some cases, especially m the more severe, and 
has been a marked feature m some epidemics It 
usually appears first on the 1^, and may be con- 
fined to the lower extremities. The spots are 
usually black, raised, about a line in breadth, and 
feel like a small shot under the skin. Sometimes 
these raised spots are surrounded by a dark purplish 
areola , in other cases large purpunc patches many 
mches in extent form on various pans, and may 
even coalesce and cover the entire body. Erythe- 
matous rashes are seen in some cases, and pemphigoid 
bulke sometimes appear m the advanc^ stages of 
the disease. 

Vomiting may be more or less persistent through- 
out the illness ; the bowels are usually costive. Ex- 
amination of the optic discs usually reveals nothing 
abnormal beyond slight congestion ; optic neontisis 
uncommon: amaurosis without obvious cause, a 
common symptom in the postenor basic meningitis 
of infonts, would seem to be rare m the cerebro- 
spinal fever of older children and adults. The 
pulse commonly shows increased firequenqr, but 
only occasionally is irregular. The blood ^ows< 
some leucocytosis. The temperature in cases where 
there is much initial prostration may remain low t 
the respiration then becomes of a sighing character, 
the pulse rapid with a peculiar jerky beat, giving a 
sharp upstroke to a S|^ygmographic tracing, and 
after a ^y or two, or it may be only a few nours, 
the patient dies m a state of collapse. More often 
the temperature rises and there may be contmuous 
pyrexia, so that the chart resembles that of tjqffliotd 
fever for two or three weeks ; in other cases tl^ 
temperature is of a remittent or intermittent type. 

Complications and Sequela. — After the 
acute stage is past, a persistence of symptoms, 
especially of vomiting and headache^ Itsy M dae 
to the occurrence of hydrocephalus, which may also 
^oduce coma and convulsions and eventual^ piove 

Ocular complications are frequent i the eye may 
be attacked by a low fonn of Inflammation tenninating 

3» 
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in a purulent infiltration of the whole or part of the 
organ : the cornea is more frequently involved than 
any other portion ; this sometimes gives way and the 
whole contents of the globe escape, causing hopeless 
loss of the e^e. The sight is often permanently im- 
paired by iritis or opaci^ of the cornea. In many 
cases, however, the innammation completely sub- 
sides. It is remarkable that it is the right eye which 
is usually attacked, that both eyes are seldom 
affected, and rarely the left eye alone. 

Deafness is not very common, but has been met 
with in several cases, and is sometimes permanent. 
Acute inflammation of the larger joints — sometimes 
an actual arthritis, sometimes a peri-arthritis — is a 
firequent complication in some epidemics, and has 
been olwervea also in the sporadic cases ; this may 
lead to suppuration in the affected joint. 

Hsemorr^es are frequent in the more malignant 
forms, and are almost always present in cases 
where the purpuric blotches are of large extent : 
these hsemorrhages have occurred from the nose, 
uterus, bowels, kidne3rs, and ears, in about the 
foregoing order of frequency. Gangrene is occa- 
sionally met with, and the cases in which it occurs 
are usually fatal, but toes have been lost, and yet the 
patient has recovered ; the purpuric patches have also 
sloughed without serious danger to the patient’s life. 

Prognosis. — The prognosis of cerebro-spinal fever 
depends much upon the form the affection assumes, 
and for convenience it may be divided into the 
following groups: (i) Cases of a very mild form, 
terminating in recovery ; the duration being usually 
firom one to three weeks. (2) Cases of a very severe 
form, setting in suddenly, with violent and well- 
marked s3rmptoms, purpuric spots and blotches, a 
tendency to l^morrhages, deep collapse and coma ; 
usually terminating fatally in from a few hours to 
three days. (3) Cases of medium severity where all 
the nervous symptoms set in with less suddenness 
than in the cases just mentioned, with no purpuric 
blotches usually, and no haemorrh^es. These usu- 
ally yield to treatment, and terminate in recovery 
in from two to six weeks. (4) Cases which set in 
either in a mild or in a severe form, but in which 
on the subsidence of the fever the strength does not 
return, convalescence is retarded or arrested alto- 
gether, and the patient falls into a general atrophic 
condition and usually dies in from three to six 
months, of marasmus. 

By deciding to which of the above groups the 
case belongs, me prognosis will be to a great extent 
determined. The chief indication of danger is the 
early appearance of purpuric and haemorrhagic con- 
ditions; the supervention of hydrocephalus also 
makes the pro^osis very grave. ^ 

The mortality in cerebro-spinal fever is very 
high, probably about 60 per cent. There arc not 
at present sufficient data to determine whether there 
is any marked difference in this respect between 
the sporadic and the epidemic cases, ^e mortali^ 
has varied considerably in different epidemics ; in 
some of those whidi ocenrred in .toerica, it is 
ed as high as 75 per cent. ; among the Irish 
stabuhuy it reached 80 per cent. The mor- 
tality is highest at the beginning of epidemics. 

Diagnosis. -Cerebro-spinal fever is liable to be 
confounded with typhus Kver on account of t^' 
petechUI rash, but is distinguished from' it l^ the 
eruption appearing suddenly without any previous > 
lAottling of the skin. The nervous ^nnptoms also 
distinguish it from t 3 q>hus^ ahhough in a casis 


typhus complicated with meningitis the diagnosis 
may be impossible. It is distinguished from pur^ 
pura hamorrhagica by the intensity of the fever, 
and the localised nervous symptoms. The malignant 
cases are more likely to be mistaken for malignant 
scarlatina than for any other disease, and must be 
distinguished therefrom by the rash, sore-throat, and 
nervous affections ; yet in some cases the two dis- 
eases have been indistinguishable from each other, 
especially where death occurred within twenty-four 
hours, and both were epidemic at the time. In 
other cases malignant small-pox has been mistaken 
for this disease. 

Lobar pneumonia with cerebral symptoms, and 
influenza with headache and pain in the back may 
simulate cerebro-spinal fever, but in the former the 
presence of the characteristic signs in the lungs or 
the marked rapidity of respiration may make the 
diagnosis clear, while the latter lacks both the 
rigidity and retraction of the head and also the rashes 
which characterise the meningeal affection. 

A sign which is sometimes of value in the dia- 
gnosis of spinal meningitis, and which has been de- 
scribed especially in connection with the diagnosis 
of cerebro-spinal fever, is the reflex contraction of 
the flexor muscles at the back of the thigh which 
occurs when an attempt is made to extend the leg 
on the thigh, with the thigh at the same time 
flexed as in the sitting posture. See p. 820. 

From other forms of meningitis cerebro-spinal 
fever is distinguished chiefly by its sudden onset 
and by the rashes which frec^uently accompany 
it. Unlike suppurative meningitis, cerebro-spinal 
fever shows no obvious focus of infection such as 
a primary lobar pneumonia, or an empyema, or 
disease of the ear, and it differs from tubercular 
meningitis not only in its acute onset and the pre- 
sence of a rash, but also in the marked opisthotonos, 
which is usually lacking in the tuberculous disease. 

The use of lumbar puncture for diagnosis has been 
advocated recently, and may be advisable in some 
cases. The naked-eye appearances alone of the 
fluid withdrawn may be sufficient to determine the 
presence of meningitis, the nature of which is deter- 
mined by bacteriological examination of the fluid. 
See Lumbar Puncture. 

Morbid Anatomy. — The skull and dura mater 
are often abnormally vascular ; the cerebral sinuses 
are much distended with blood. All the membranes 
of the brain are more or less congested ; the arach- 
noid especially is vascular and opaque from inflam- 
matory exudation— this opacity varies from slight 
milkiness to thick and dense deposits. 

The characteristic lesion is the whitish- or 
greenish -yellow fibrino-purulent deposit found at 
the base of the brain j in many cases, however, it 
is not limited to the base but extends up along the 
sulci to the vertex. 

This deposit varies somewhat with the duration 
of the disease : in cases which have lasted a week or 
two, it is abundant, yellowish or greenish ; and the 
origins of the nerves seem to be buried in and com- 
pressed by the exudation. The brain -substance 
Itself is -more vascular than normal, and there is 
some indaramatory infiltration of its superficial 
layers. The ven^cles in the more acute cases 
contain turbid fluid, in the more prolonged they 
may be mued distended by ^mess of clear cerebro- 
spinal fluid.' 

In the spinal cord the lesions are similar to thoM' 

found; in the bnim4mH its membranes* , > 
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Purulent infiltration of the eyeball, and effusion 
into the joints are met with in some cases The 
lungs sometimes show extreme congestion or actual 
broncho-pneumonia ; the liver and spleen have been 
found congested and softened in many cases 

Treatment — The treatment in the early stage 
must be directed to recovering the patient from the 
collapse. This is best done by the application of 
heat, the administration of small quantities of 
stimulants or stimulating enemata, and the applica- 
tion of sinapisms over the chest and back In the 
next stage of the disease attention must be almost 
altogether directed to allaying the spinal irritation 
and promoting absorption of the exudation. The 
extreme irritation will be best diminished by the 
use of belladonna and bromide of potassium. Ergot 
has also been found useful for this purpose 

The pain, which is extreme, will yield best to 
frequent and considerable doses of opium ; indeed 
many physicians have relied altogether on opium as 
the curative agent Chloral hydrate has proved 
beneficial in conjunction with bromides, in allaying 
restlessness and procuring sleep For promoting 
absorption of the exudation, mercury and iodide of 
potassium have been chiefly relied upon In the 
more sthenic cases calomel may be em^oyed with 
benefit in small and repeated doses The disease 
being usually of an asthenic type mercury will 
seldom be well borne, and iodide of potassium 
should be preferred 

Leeches applied to the back of the neck, behind 
the ears, or to the temples produce great relief of the 
excessive pain in the head and upper part of the 
spine. The application of ice to the head and 
spine temporarily allays pain, but there is little 
evidence of permanent benefit being derived there- 
from In prolonged cases blisters applied along 
the spine have seemed to do good 

Recently the withdrawal of cerebro-spinal fluid 
by lumbar puncture has been used as a therapeutic 
measure , but it seems more than doubtful whether 
any permanent good is derived from it probably 
the most that can be said in its favour is that some 
temporary improvement, lasting a few hours, has 
occasionally followed its use Drainage with lamin- 
ectomy has also been tned, and recovery after the 
operation has been recorded. This method of 
treatment may be ‘justifiable in certain severe cases 
in which the spinal symptoms are very marked* 
(Osier) Local complications must be treated as 
they arise Stimulants are required in considerable 
quantity m a large number of the cases which pre- 
sent adynamic symptoms T W. Grimshaw 
G F. Still 

MENINGOCELE. — See Skull, Diseases and 
Deformities of. 

MENINGO-ENCEPHALITIS.— A name piven 
to a pathological condition in which mflammation of 
the pia mater implicates the subjacent cortical sub- 
stance. This condition probably always exists to a 
certain extent in meningitis, and reveals itself on 
careful microscopical examination — although the in- 
flammatory changes may not have advanced far 
enough to produce an eawy appreciable amount of 
softening. 

MENINQO-MYEL1TI8 is a term used to in- 
dicate a condition in which inflammation of the 
spinal meninges implicates the surftice of^he spinal 
cord. See MBNINQO-ENCBPRALmS. 


MENSTRUATION 99j 

MENOPAUSE the menses; and 

navffit, a cessation). — The natural cessation of the 
menstrual flow, or * change of life,* in the female. 
See Change of Life. 

MENORRHAGIA the menses ; and 

I burst forth). — Over-abundant menstrua- 
tion, whether due to excessive quantity or to undue 
frequency See Menstruation, Disorders of 

MENSTRUATION, Dlaopders of. — Synon. s 
F r Troubles de la Menstruation } Ger. Storungen 
des Monatsjlusses ; Storungen der Menstruation 

For the due performance of menstruation two 
conditions are essential, namely, sound general 
health, and normally developed organs of genera- 
tion Disorders of the menstrual process m^ be 
brought about by very many conditions These 
disorders are generally divided into • I Amenor- 
rhcea^ where the discharge is absent, or deflcient in 
quantity II Dysmenorrhaa^ where the function 
IS performed with difficulty and pain III. Menor- 
rhagiOy where the discharge is profuse 

I. Amenopphoea.— Synon. • F. AnUnorrkh ; 

Ger Amenorrhoe 

Atiology and Symptoms — Amenorrhoea is 
dependent either on general states ; or on local 
pathological conditions — that is, on lesions of the 
uterus and ovaries 

(I) All conditions or influences which tend to de- 
tenorate the blood, or which act unfavourably on 
nutrition, may be causes of amenorrhoea The 
most common of these is the demand made on the 
system in the development of the aptitude for con- 
ception, the growth and separation of ova, and the 
performance of the menstrual function. At this 
time the breasts develop, the ovaries and uterus en- 
large, the pelvis grows, and the whole form becomes 
alter^ Many women who during childhood 
have enjoyed apparently perfect health, as they 
approach puberty become gradually or suddenly 
anaemic or chlorotic, without any assignable cause 
other than the demand made on nutrition by the 
process of development through which they at the 
time pass Nutntion becomes impaired, tastes per- 
verted, pains of a neuralgic chaiacter are felt in 
vanous ^rts of the body, the menstrual discharge 
does not appear, or it may appear once scantily and 
then at irregular intervals, or it may disappear 
for months or even years All the symptoms of 
anaemia are present, and the patient is languid and 
listless, lacks ener^, and is in more or less con- 
stant suffering The above course of events may 
take place even in cases where the surroundings are 
fevourable to healthy development Hygienic con- 
ditions, however, play a most important port in the 
proper development of the female functions, and 
when the surroundings are unfavourable, evil is 
sure to follow. Want of food or improper food, 
want of fresh air or impure air, want of exercise, 
foul gases, malaria, are prolific causes of ftdlure or 
imperfection in the growA and development of the 
young girl, and are common causes of amenorrhoea. 
Disease also is bv no means an mfrequent cause of 
the condition unaer consideration, su^ as phthisis, 
Bright’s disease and diseases of the liver, stomal, 
and nervous system. Emotion, fright, or gi^, 
change of air and food (as When gix&go from the 
cotmtiy to London), and cold, may amst or sus- 
pend the monUily uischarge. 

(a) Amenorrhoea may be due to looat tcmditiousi 
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These are absence or disease of the ovaries, of the 
uterus, or of both ; and imperfect development of 
one or both organs. 

In cases where the ovaries are absent, the change 
in form, from girl to woman, which normally takes 
idace at puberty, does not occur. The girl grows 
but does not develop. A masculine appearance 
supervenes, the breasts remain small, the pelvis 
narrow, the voice becomes manly and harsh, a 
b^d may grow on the face, sexual passion is 
absent, and the health remains good. 

'\^en the uterus alone is wanting, there may be 
no indication of the condition in the state of the 
general health or development, and local examinu' 
tion is necessary in order to detect the circumstance. 
In these cases the v^ina terminates in a cut de 
sacy and the uterus cannot be felt on examination. 
On introducing a finger into the rectum and a 
sound into the bladder, it is found that the two 
ozgans are in contact, and that there is no uterus 
between them. There are, however, as a rule, 
one or two small fibrous masses representing the 
uterus. 

Certain diseases, such as tuberculosis and atrophy, 
involving the whole substance of the ovaries, and 
also atrophy of the womb, may cause amenorrhoea. 

Atnenorrkaa from Retention , — In these cases the 
sanguineous discharge is separated, but does not 
appear externally, owing to atresia of the genital 
canal. The closure may occur at any point between 
the os uteri and the vaginal orifice. A membrane 
may close the os tinea ; the hymen may be imper- 
forate ; the vagina may be absent, or its walls may 
be adherent at any part of its course, or along the 
whole of it. The occlusion may be conp;enital, or 
may arise from inflammation during childhood or 
after severe labour. In these cases the menstrual 
molimina are periodically present, but the cata- 
menia do not appear. The molimina increase in 
severity from month to month ; the patient has pain 
in the back and a sense of weight in the pelvis, and 
becomes pale and sallow ; the abdomen after a 
time begins to enlarge, and continues to increase 
at monthly intervals. On examination a tumour 
having the shape of the enlarged uterus may be felt 
rising firom the pelvis. It is smooth, elastic, and 
dull on percussion. If the condition be not dis- 
covered, the distension of the uterus may go on to 
rupture, or its contents may pass along the Fallopian 
tUMS into the abdomen, causing peritonitis and 
death. 

Diagnosis. — ^Whenever a patient suffers from 
amenorrhoea, pregnancy should be thought of. If this 
state can be excluded, the general condition should 
be investigated. Anaemia and its causes should be 
sought for. The chest, heart, and urine should be 
examined. If there be no general condition to 
account for the amenorrhoea, the practitioner should 
see whether the breasts and pelvis are developed, 
and examine the vulva and vagina for obstruction, 
if there be tmv suspidon of such a condition, 
finally, it may be necessary to examine the uterus 
and ovaries. 

Treatment. — ^The treatment of the first form of 
amenorrhoea is the treatment of the general state. 

If there be vrant of constitutional vigour, change of 
air, exerdse in the open air, mental occupation, but 
not severe, and nounshing diet should hie advised. 
The stomach and boweU should be attended to; 
nnd gentle aperients and salines given if the tongue 
be then vegetable tonics, iron, iodides, or 
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other appropriate remedies. No efforts should be 
made to act especially upon the uterus, and this h; 
particularly binding when the amenorrhoea is de- 
pendent on phthi»s, Bright’s disease, or similar 
conditions. 

The second form is often incurable. In those 
cases in which the uterus and ovaries are absent 
nothing can be done. If the uterus be present, but 
imperfectly developed, much maybe done when the 
cases are seen early, but nothing if seen late. At- 
tempts have been made to promote the growth and 
development of the uterus by local treatment, but 
without success. For this purpose stem-pessaries, gal- 
vanic pessaries, and irritants have been used, but with 
only injurious results. In these cases, whether they 
be seen early or late, local treatment is of no use, 
while general treatment, directed to improve the 
health and favour growth, may prove of the greatest 
value. Plenty of good plain fo^, walking-exercise 
short of fatigue, and freedom from school and hard 
mental work, are the means which favour the easy 
and early transition from girlhood to womanhood ; 
while over-work, sedentary habits, deficient or bad 
food, and bad air produce a rich harvest of physical 
suffering peculiar to women. 

In cases of retention of the menses from atresia 
of the genital canal, an outlet must be made for the 
flow. If the hymen be imperforate it should be 
divided, and the fluid allowed to run out. In cases 
of absence of the vagina, a canal has in some in- 
stances been successfully made. This, however, 
should only be done in cases in which the uterus 
and the ovaries are developed. In atresia of the 
os uteri the offending structure should be divided by 
the trocar or knife. These operations are accom- 
panied by a considerable amount of danger. Patients 
not infrequently die after them from peritonitis or 
shock. It should not be forgotten, however, that 
it is imperative to remove the menstrual fluid re- 
tained, for unless this be accomplished death is 
inevitable. 

II. Dysmenorrhoea. — Synon. ; Fr. Dys- 
minorrkie ; Ger. Dysmenorrho'e, 

In dysmenorrhoea, menstruation is accompanied 
by pain — that is, pain referable to the genital 
organs. This pain is seated in the pelvis, and 
radiates to the sacrum, groins, and thighs. In 
some women the menstrual function is performed 
without pain or discomfort of any kind. As a rule,^ 
however, they suffer more or less from dull aching 
in the pelvis, backache, headache, languor, and 
lassitude daring the catamenial flow. When the 
dull aching amounts to sharp pain, the function is 
performed abnormally, and the woman is said to 
suffer from dysmenorrhoea. This spiptom is fre« 
quently met with, and in association with many 
pathological conditions of the pelvis ; diseases of the 
uterus, such as fibroids ; of the tub^, such as con- 
gestion and inflammation ; of the ovaries ; and also 
with general diseases, such as anomia, gout, and 
rheumatism. 

ifiTiOLOOY AND SYMPTOMS. — Dysmenorrhoea 
has been referred to five different conditions, upon 
one ot more of which it is supposed to depend. 
Hence five kinds of dysmenorrhoea have been de- 
scribed: (I) Mechanical or obstructive % (2) Con- 
gestive or inflammcUory \ (3) Ovarian', (4) Mem- 
branous ; and (5) Spasmodic o¥ neuralgic, 

1. Mechesmeal or obstructive dysmenorrhoea , — > 
This form of dysmenorrhoea was loim thought to 
be the most common ; indeed, it has been asserted 
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that dysmenorrhoea cannot be said to exist without 
obstruction to the flow of blood from the uterus. 
Opinions, however, differ greatly with regard to 
the seat of the obstruction Robert B4rnes be*- 
heved it to be seated usually at the os tincse, and 
to be frequently accompani^ by conical cervix; 
Marion Sims thought its most frequent seat was the 
os internum uteri ; while Graily Hewitt referred 
the obstruction to flexion of the uterus in the great 
majority of cases — the obstruction being caused by 
the narrowing of the uterine canal at the point of 
flexion The outer orifice of the uterus may be 
closed from birth, or in consequence of inflamma- 
tion occurring subsequently, ana thus cause obstruc- 
tion to the escape of the catamenial fluid. There 
IS no question therefore that this condition is one 
that may give rise in some way to painful men- 
struation Such a narrowing of the os externum 
as to give rise to dysmenorrhoea is, however, ex- 
tremely rare A narrow, or so-called pin-hole, os 
generally admits the uterme sound, and women, 
subjects of this condition, frequently menstruate 
without pain Indeed, it has been abundantly 
proved that pin-hole os plays no part in the produc- 
tion of dysmenorrhoea The same may be said of 
contraction of the inner orifice This part is rarely 
or never met with so small as to prevent the passage 
of the sound, and just as rarely presents obstruction 
to the escape of the fluid Wherever the sound 
can be passed it may be safely inferred that there 
can be no obstructive aysmenorrhoea That flexions 
of the uterus can interfere with the calibre of the 
canal and obstruct the menstrual flow is a simple 
theory, and all observations in the dead body go to 
show that It IS fallacious, for the few flexed uten 
which are found in our museums present patent 
canals The only instances in which the canal is 
constricted by flexion are those in which senile 
atrophy has taken place — that is, when the walls of 
the organ have become thinned by age , but by 
this time the menopause has been passed, and 
dysmenorrhoea become impossible So-called retro- 
flexion of the uterus may, however, give nse to 
dysmenonhoea when the body of the organ sinks 
into the pouch of Douglas, and it, together with 
the broad ligaments, becomes constricted by the 
sacro-utenne ligaments Just as hernia of the 
uterus may give rise to congestion and dysmenor- 
rhoea, so such a condition would prevent the return 
of the blood along the uterine veins, and lead to 
swelling and congestion of the body of the uterus, 
and painful menstruation. 

2 . Con^tstivt or tnjlammatory dysnunorrhaa , — 
This name has been given to those cases of painful 
menstruation in which the uterus is enlarg^ and 
heavier than natural. It is met with in the mamed 
and in the single, but it is probable that it never 
occurs as a primary affection Congestion and 
inflammation are frequent accompaniments of dys- 
menorrhoea when they are not the cause of it 
They are generally the result of labour or abortion, 
or of dysmenorrhoea itself, of infection or mischie- 
vous meddhng, more especially the use of instru- 
ments, such as the utenne sound. The s^ptoms 
are a continuous dull aching pam, chiefly in the 
sacrum and thighs, and a sense of weight and 
fulness in the tcIvis This form does not deserve 
the name of dysmenorrhoea, for the pain is at its 
worst at other times than during menstruation, and 
is frequently relieved by the appearance of the 
menstrual flow. ' 
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3 . Ovanan dysnienorrhaa . — This does not de- 
serve the name of dysmenorrhoea, for it is not due 
to menstruation — that is, to the discharge of the 
sanguineous fluid from the uterus, but to the growth 
and rupture of the Graafian follicles The Graafian 
follicles develop gradually, and take a long time to 
arrive at matuntv. It is not a sudden process. 
Towards the ena of their growth, when they are 
about to rupture, the ovarian pain is expenenced. 
They usually burst some time before the appear- 
ance of the menstrual flow, but the rupture may 
happen during the flow or after its cessation. Pam 
usually comes on before the flow — a few days or a 
week — and may cease with the appearance of the 
menses, or several days before that event; the 
suffering may, however, come on at any time dunng 
the flow or immediately after it has ceased, or at 
any time during the interval It is situated usually 
in the left ovanan region, for the left ovary is more 
frequently affected than the right, the pain extending 
down to the thighs and to the sacro-iliac joint of 
the same side Not infrequently the corresponding 
kidney is tender Pam may occur in the right or 
left side at alternate periods — or a period may pass 
without pain Vomiting and hystencal manifesta- 
tions are often present There is superficial and 
deep tenderness over the painful part Patients 
often say that they have a swelling in the side, and, 
on examination, a diffused fulness is found in the 
ovarian region, which is tympanitic, and evidently 
due to local distension of intestine with gas 
Examination per vaginam and per rectum will 
often detect a small body or swelling, tender and 
movable at first— later on fixed — on the affected 
side and a little behind the uterus. Pressure on 
the swelling calls forth severe pain and a feeling 
of sickness At a later period the uterus becomes 
less movable and drawn to the affected side This 
is, doubtless, due to contraction of inflammatory 
products, and not to distension of the broad liga- 
ments, for It occurs in long-standing cases only. 
Micturition is frequent and pamful The patho- 
logical lesion IS inflammation of the utenne appen- 
dages — the tubes, the ovaries, and the peritoneum, 
the Graafian folhcles, the stroma, or the surface of 
the ovaries, one or all may be affected This con- 
dition IS again rarely pnmary In women who 
have had children it is often due to parturition and 
abortion In the unmarned, it is often the result 
of long-standing dysmenorrhoea, sometimes of acute 
specific disease, or of inflammatory mischief set up 
by causes mentioned in the preceding paragraph, or 
exposure to cold dunng menstruation Gonorrhoea 
15 also a cause 

4 Membranous dysmenorrhoea — In this form a 
membranous sac, having the shape of the body of 
the uterus, is expelled with the menses The sac 
has three orifices corresponding to the orifices of the 
Fallopian tubes and the inner orifice of the uterus. 
It has an internal smooth, punctated, and an exter- 
nal flocculent surface. Occasionally dunng expul- 
sion the sac is turned inside out. It may m passed 
with every or every other menstruation, or only occa- 
sionally Instead of being passed in the form of a 
complete sac, the membrane may be broken up and 
expelled as shreds of various sues. Microscopical 
examination shows that the membrane possessea a 
structure identical with the Umng of the &>dy of the 
uterus. It contains glands and blood-vessels, 
is, in foct, the decidua menstnialis. It has been 
said that this membrane u always thtt result of 
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conception, but ample evidence has been published 
in refutation of this statementt Other bodi^ may be 
expelled from the uterus during menstruation, such 
as clots of blood, fibrin, masses of mucus forming 
casts of the uterine canal, casts of the vagina, and 
products of conception. Several cases of monthly 
abortion have been recorded. These substances can 
be distinguished from the decidua menstrualis by 
microscopical examination only, and easily, except 
the products of conception. These present the 
structure of the decidua ; but they also present some 
additional appearances which, if found, are charac- 
teristic, such as the sac — partial or complete — 
formed by the decidua reflexa and the large cells 
which are met with in the decidua vera and cho- 
rionic villi. When cases of this disorder come 
under notice the uterus is, as a rule, enlarged. This, 
however, is not always the case. The enlargement 
is probably a condition secondary to the dysmenor- 
rhoea or to previous gestation. There is commonly 
tenderness of the pelvic tissues around the uterus, 
probably of the peritoneum. Ovaritis is frequently 
present. These conditions are probably secondary. 
Affections of other mucous membranes may be pre- 
sent, such as bronchial catanh. Membranes may 
be passed from the uterus without pain j or pain 
may be present, but varyii^ in degree from slight 
discomfort to intense suffering. The severest pains, 
however, are not due to obstruction caused by the 
pass^e of the membranes blocking the os uteri and 
causing retention of the fluid, but to spasm of the 
uterus. The passage of the membrane takes place 
often on the third day of menstruation, but it may 
occur later. Frequently shreds are passed from the 
first or second day to the end of the flow. With 
the expulsion of the membrane there is usually a 
gush of blood, after which the flow proceeds nor- 
mally. The catamenial discharge may be normal 
in amount, considerably increased, or even scanty. 

The pathology of this affection is somewhat 
objure. Several views have been held with regard 
to it, some of which deserve no notice. Inflamma- 
tion, however, is so frequent an accompaniment, 
that the view that inflammation is its cause is one 
which deserves attention. Against this view is the 
fact that about two-thirds or three-fourths of the 
cases are mes of primary dysmenorrhoea, in which 
inflammation coula not have been present ; and it 
is consequently inferred that the inflammation, 
which is so often present, is really a secondary de- 
velopment, beit^ the result of the dysmenorrhoea ; 
moreover, on no other surface of the body is inflam- 
mation known to give rise to a periodical exudation 
of this kind, or to change the character of the 
mucous surface in such a manner as to cause it to be 
shed in the way the mucous membrane of the uterus 
is shed in this disease. The cause is probably to be 
sought in malnutrition of the uterus, which in some 
cases has existed ah iniiioy while in others it has 
succeeded to some disease, such as inflammation or 
imperfect involution of the uterus after pregnancy. 

It has been met with also in gouty and rheumatic 
subjects, but it is not known if it holds any rela- 
on to these diseases. The pathology of the affec- 
tion appears to be a failure of the molecular dis- 
integration of the decidua menstrualis which takes 
place during normal menstruation, and thi* must be 
due to the presence in the decidua of some 
which resists disintemtion more than the healthy 
tissues of that membrane. The only tissue which 
has been found in the uterine wall wUch would offer 
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such resistance to disintegration is fibrous tissue. 
It is known that this varies somewhat in Quantity 
in the wall of the uterus, according as it is oiseased 
or healthy. In cases of inflammation of the uterus 
in which imperfect resolution has taken place, excess 
of fibrous tissue is found in the wall. In cases of 
sub-involution a similar excess is found, and it would 
be expected that in cases of imperfect development 
at puberty a similar excess would be found. It is 
known that the organs in which membranous dys- 
menorrhoea is met with are imperfectly developed 
uteri, uteri that have been, inflamed, and uteri that 
have been pregnant and in which parturition or abor- 
tion has been followed by an imperfect return of 
the organ to its natural state ; and it is maintained 
that the presence of an excess of fibrous tissue in 
the wall of such uteri is the cause of the shedding 
of the decidua as a membrane. This is the most 
robable explanation of the occurrence of mem- 
ranous dysmenorrhoea. 

5. Spasmodic or neuralgic dysmenorrhoea . — This 
form of dysmenorrhoea includes the very great ma- 
jority of severe cases. For a time spasm or neu- 
ralgia were regarded as an asylum for ignorance, 
and other conditions which formed the basis of the 
mechanical theory of uterine pathology were put 
forward in their place. Further research, however, 
has shown that spasm and neuralgia are by no means 
conditions of no importance in dysmenorrhoea, that 
the foundations of the mechanical system were laid 
in error, and that dysmenorrhoea is but another 
name for uterine colic. It is well known that with 
dysmenorrhoea, flexions of the uterus, a narrow ex- 
ternal orifice, or a narrow internal orifice may be 
present, and it is equally well established that these 
conditions may be removed and yet the dysmenor- 
rhoea remain. The inner and outer orifices may be 
incised, and the flexion straightened, without relief. 
The observations of Vedeler and Herman prove that 
the percentage of virgins who suffer from dysmenor- 
rhoea is almost the same whether the uterus be straight 
or in a state of flexion. In fact, dysmenonhcea is 
just as frequent in the absence of flexion of the 
uterus as when flexion is present ; and every prac- 
titioner who has seen a considerable number of cases 
of dysmenorrhoea has ample proof that a narrow 
external or internal os is not a common cause of it. 

Dysmenorrhoea may be divided into two cate- 
ories— the primary and the acquired. Primary 
ysmenorrhcea is present from the commencement 
of menstruation, or soon afterwards. Acquired 
dysmenorrhoea comes on at a Irfter period of life, 
after menstruation has been thoroughly established, 
often after pregnancy, labour, abortion, and in con- 
sequence ot chills, inflammatory attacks of the pelvic 
organs, acute diseases, amemia, and exhaustion. 
The primary variety forms the majority of cases, and 
in these no recognisable disease of the uterus is 
present. It is generally believed that the uterus 
undergoes regular contractions during menstruation. 
These cannot be observed in the healthy organ, but 
they have been witnessed in cases in which the 
uterus was enlarged by fibroid tumours. In health 
these contractions are painless. When they become 
irregular they are painful, and give rise to dysmenor- 
rhoea, The pain is situated in the pelvis, and is 
referred to the uterus. It is of varying intensity : it 
may be slight ; or it may be. extremely severe — 
agonising. It radiates to the groins, snaum, and 
thigbs. It is often said to Ik; all round the 
pelvis or lower part of the trunk, and is pftcu com- 
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pared with the pain of labour, or that of abortion. 
The pain may come on a little before, with, or a 
little after the ap^rance of the discharge. Usually 
It occurs dunng the first twelve or twenty-four hours, 
and lasts from four or five hours to twenty-four, or 
even to the end of the flow. It is paroxysmal. 
There is often tenderness of the skin of the hypo- 
gastrium and groins, vomiting, hiccough, headache, 
hysteria ; and even delirium may be present The 
menstrual flow may be scanty or profuse. In the 
former case it is often followed by an abundant 
ellow discharge lasting for a few days. There may 
e leucorrhoea throughout the inter-menstrual mter- 
val. Micturition is sometimes frequent and pamfiil. 
Patients who suffer in this way may enjoy good 
health during the inter-menstrual interval, but often 
they suffer from neuralgic pains at other times than 
at the periods, and they frequently suffer from 
severe headaches at the time of their period 

Treatment.— Dysmenorrhoea is generally ob- 
stinate under treatment, and its course is very 
protracted In many cases much may be done by 
attention to the general health, to the state of the 
stomach, liver, and bowels. During an attack, if 
severe, rest in bed should be enjoined, and hot 
baths As drugs, solution of acetate of ammonium, 
antipyrine, and phenacetin are useful; sometimes 
opium and morphine are called for, for the relief of 
the pain. Alcohol in small doses is useless, and in 
large quantities intoxicates During the interval 
saline aperients, iron, arsenic, bismuth, iodide of 
potassium, and ergot are of service , guaiacum resm 
alone or in combination with sulphur is sometimes 
of use If there be a gouty or rheumatic tendency, 
this should be treated As a rule, in these cases 
there is nothing to be gained by local treatment of 
so-called misplacement and conical cervix. Occa- 
sionally, however, in cases of severe retroversion or 
retroflexion, where the fundus of the uterus is 
grasped in Douglas’s pouch, a pessary may be of 
use Incision of the external orifice, in so far as 
the wnter knows, is of no use Relief sometimes 
follows incision of the internal orifice Whether 
this relief is due to the enlargement of the canal 
caused by the incision, or to the stretching of the 
neck of the womb, which is generally carried out 
along with it, either by the introduction of a plug 
of lint or of a stem- pessary, is still a debated ques- 
tion The idea of incising the neck of the womb, 
whether at the external or internal orifice, is based 
upon an error in pathology, namely, that the pain 
IS due to mechanical obstruction to the flow of the 
menstrual discharge from the uterus ; and, as it is a 
dangerous, and may be even a fatal proceeding, it 
should not be undertaken Dilatation of the cervix, 
however, is the most efficient means we have for 
the relief of severe dysmenorrhoea when drugs and 
other treatment fail. The o^ect of this procedure 
is not to enlarge the canal for the passage of the 
menstrual fluid, but to stretch the neck of the 
womb in order to destroy the tendency to spasm. 
Indeed, it is done on precisely the same prmciple 
as dilatation of the vaginal orifice b done for 
vaginismus, and of the sphincter ani in cases of 
spurn of that muscle. The dilatation may be 
effected by the use of tents made of Lammaria 
digitata, tupelo wood, or sponge ; the first two are 
preferable to the last. They should be allowed to 
remam in the cervix for from six to ten hours, until 
the canal has been well dilated. Or, preferably, the 
dilatation may be carried out by means of boujgiea } 
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metalhc bougies are the best, graduated according 
to English measurement. The dilatation may be 
earned out at one sitting, when the patient is 
anaesthetised, and a senes of bougies from No< 6 or 
8 to No. i6 to iS passed; ox at several sittings, 
when one or two bougies should be passed every 
second or third day, until the required size has been 
reached. Hegar’s bougies are often used for this 
purpose, but the English metalhc bougies are in 
every respect preferable. Dilators have been used 
for this purpose also, such as Priestley’s or Elhnger’s. 
Some of these have three blades and some have 
two. Some are opened by a screw and some by 
hand pressure. There are many instances in which 
these instruments have lacerated the cervix severely, 
and, their use being accompanied by greater risk 
than that of bougies, they should be avoided. 
Dilatation cures some cases and relieves others, but 
in a large number it proves of no use whatever. 

Ill Menorrhagia and Metrorrhagia — 
Synon Vulg. Flooding; Fr. Minorrhagu\ Mi^ 
trorrhagte , Ger Mutterblutjiuss, 

Menorrhagia is used to denote profuse menstrua- 
tion , metrorrhagia, haemorrhage from the uterus 
at any other time than the catamenial epoch. The 
two symptoms are frequently met with Menor- 
rhagia often exists alone When metrorrhagia is 
present dunng menstrual hfe, the catamenia are, as 
a rule, also profuse These hsemonhages may be 
called forth by many lesions Indeed, they may 
accompany the majority of the pathological condi- 
tions to which the pelvic organs are liable. They 
may also anse from general states — as scurvy, the 
haemorrhagic diathesis, Bnght’s disease, j^thisis, 
cirrhosis of the liver, and the acute speafic aiseases. 
The most common cases are, however, associated 
with distinct alterations of structure m the pelvic 
organs, as sub-mvolution of the uterus, polypus, 
fibroid tumour, cancer, displacements, retained por- 
tions of placenta, moles (fleshy or vesicular), fun- 
gous degenerauon of the mucous membrane of the 
uterus, mucous polypi, ulcerations of the cervix, 
haematocele, inversion of the uterus, and congestion 
of this oi^an due to obstruction to the circulation 
through the heart and lungs or liver. 

Profuse hsemonhages of an irregular character 
occur also in young girls before the advent of 
regular menstruation. This form of uterine hsemor- 
rhage is not common, but it is sometimes of very 
serious import, and occasionally has proved fatal. 
More frequent is the occunence of irregular bleedu^ 
from the uterus at the menopause. The causes of 
these climacteric hsemonhages are really not known. 
They have been said to !:« due to congestion, but 
on insufficient evidence. 

Treatment —The treatment of hsemonh^ 
from the uterus resolves itself into the immediate 
treatment of the attack, and the treatmeat of the 
condition leading to it The treatment of the 
attack, or the means of arresting the bleeding, 
consists in great part in securing absolute rest. 
The patient should remain in bed in the recumbent 
position, and avoid all exertion— mental and j^ydoU. 
At the same time, internal remedies which tend to 
check hsemonhage should be given. Of thfse, 
those most commonly used are ergot, 
hydrastis, sallic add, the minCTal adds, and atoetale 
of lead. Mineral acids, in combination willi^Sid« 
phate of magnesium or sodium, often net welt 
Should acetate of lead be administered, dm patient 
should be carefully watched, as tome pettotis am 
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very sensitive to the action of the drugi and manifest 
symptoms of acute lead-poisoning after the admini- 
stration of a small Quantity. Should these means 
fail, recourse should be had to plug^ng the vagina 
or uterus. The v^na is plugged in the following 
maxmer : The patient is placra on her left side^ a 
speculum is introduced, and the vaginal canal is 
firmly packed with pledgets of iodoform- or sal- 
alem broth wool or gauze, tied on a string for con- 
venience of removal. This will arrest the hsemor- 
r^e for a time, but it can only prove a temporary 
exf^ient The plug is liable to become offensive, 
from decomposition of blood and of the secretions 
in the vagina, and should consequently be changed 
in forty-eight to sixty hours, or sooner. A more 
efficient means of arresting hemorrhage is plugging 
the uterus itself. This is done by means of tents 
of sponge or laminaria, and with a twofold object 
The first object is the immediate arrest of the 
bleeding; but the chief object usually is to dilate 
the canal of the uterus, so as to permit its explora- 
tion by the finger, and the discovery of the cause 
of the bleeding. This means will not only check 
the bleeding temporarily, but will in many cases 
effect a permanent cure. Tents should be rendered 
aseptic oy immersion for some days in a solution of 
corrosive sublimate in absolute alcohol (i in i,ooo). 
To facilitate the introduction of a tent, a Sims’s 
speculum should be used, and the cervix of the 
uterus should be fixed by a sharp hook. In many 
cases, however, tents will not be necessary. The 
haemorrhage will be controlled by the other means 
enumerate, or the cause of the haemorrhage will be 
made out without the use of tents. In all cases, 
however, in which the haemorrhage is uncontrol- 
lable, or so profuse as to threaten life, or in which 
the cause of the bleeding is obscure, tents should 
be had recourse to, both to check the flow and 
complete the diagnosis. When the cause has been 
discovered, it ^ould, if possible, be removed. 
Rapid dilatation of the unimpregnated uterus by 
means of bougies, so as to allow .exploration of the 
cavity with the finger, is dangerous owing to the 
laceration of the cervix caused by them. When, 
however, a tent has been previously used dilatation 
by bougies is easy and with care sate. 

But even after the uterine canal has been dilated, 
no definite cause may be found for the bleeding. 
In these cases, styptics, or even caustics, may be 
allied to the inner surface of the organ. Those 
chiefly used are a solution of iodine, a solution of 
perchloride of iron, chromic acid, carbolic acid, and 
fuming nitric acid. These are b^t applied through 
a uterine speculum of platinum or vulcanite, on a 
pobe of similar material. While using these means, 
It should be borne in mind that internal uterine 
medication is not free from grave danger. 

The rest of the treatment of menorrhagia con- 
sists in attention to tbe general health. 

John Williams. 

MENSURATION {mensural a measure). — A 
synonym for measurement See Physical Exami- 
nation. 

MENTAL DISORDERS.— .Sa; Insanity. 

MENTONE, France, on the extreme Eaet 
of the French Riviera. — A moderately warm, 
bracing, sheltered, and dry winter climate. Mean 
temperature in winter 52® F. ; rainfall 24 inches. 
Su Climatb, Treatment of Dbease by. 


MERCURY, Diseases arising from.— 
Synon. ; Fr. Jffydrargyrie ; Intoxication rnercu- 
rielie; Ger. Quecksilherver^ftung, 

Though considerable discrepancies of’ opinion 
have exited as to the poisonous or innocent pro- 
perties of the metal mercury itself when swallowed, 
there can be no doubt as to the poisonous character of 
its soluble and volatile compounds, nor even as to 
the insidious nature of the vapours of metallic mer- 
cury. Metallic mercury has occasionally been ad- 
ministered in enormous quantities without producing 
any decided physiological effects ; while, in other 
instances, salivation and other specific effects have 
resulted. These differences are doubtless due to 
the fact that, in those cases where effects have re- 
sulted from the administration, oxidation and solu- 
tion of a portion of the metal had taken place. Set 
Occupation-Diseases. 

Mercurial poisoning may be either (A) acute^ or 
(B) chronic ; the former resulting from the admini- 
stration of one or several large doses at short inter- 
vals, the latter form of mercurialism arising from 
the repeated exhibition of small doses of the less 
active preparations of the metal. There is also a 
peculiar form of mercurialism which is the effect of 
the inhalation of the vapours either of the metal or 
of its volatile compounds, and is characterised by 
paralysis. 

A. Acute mercurial poisoning.— Descrip- 
tion. — The effects produced by a considerable dose, 
say 60 grains, of one of the more soluble compounds 
of mercury, such as corrosive sublimate or the nitrate, 
are those of a corrosive and irritant poison. 
The effects are immediate. In the act of swallow- 
ing, an intense burning sensation is experienced in 
the mouth and throat, followed by excruciating pain 
in the stomach, and extending over the abdomen. 
The local effects of the poison are frequently visible, 
as a whitening of the tongue and fauces. There is 
vomiting, tenesmus, and purging, often of a bloody 
character. Colic, and great tenderness and swelling 
of the abdomen, are also symptomatic. Not in- 
frequently there is suppression of the urine. The 
gustatory sensation is perverted j there is dryness of 
the mouth ; and a brassy or metallic taste is gene- 
rally experienced after the first local corrosive action 
of the poison has somewhat abated. The counten- 
ance is anxious ; the skin is pale, cold, and clammy ; 
and the pulse is small, weak, and rapid. The 
urine is blood-stained, scanty, or suppressed. Sali- 
vation may supervene, accompanied by foetor of the 
breath. Should recovery not take place, death 
may occur within a few hours, or may be delayed 
for one or more days; or the patient may more 
rarely succumb to some of the ordinary sequelae of 
corrosive poisoning. When death supervenes 
speedily after the administration of the poison, the 
fatal result is usually due to collapse. 

Most of the effects of acute mercurial poisoning 
may result from the application of a concentrated 
solution of corrosive sublimate or mercuric nitrate 
to the unbroken skin. 

Anatomical Characters.— The post-mortem 
apnearances seen after acute mercurial poisoning are 
innammation and even erosion of the mucous mem- 
brane of the stomach, and extravasation of blood 
beneath this membrane. Ulceration is rare. The 
intestinal tract also exhibits signs of extensive in- 
iiammation, and this has been noticed especially in 
the laige intestine. The rectum is usually much 
inflamed, and its surface covered with shreds of 
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bloody mucus. A peculiar slaty appearance of the 
mucous membrane of the stomach and intestines, 
jvhere not highly inflamed, has been thought to be 
characteristic of poisoning by corrosive subhmate. 

Diagnosis — Though the symptoms of poisoning 
by corrosive subhmate, and other corrosive prepara- 
tions of mercury, greatly resemble those produced 
by arsenic, the diagnosis is generally not difiicult. 
The effects following almost immediately on ad- 
ministration, the metallic taste in the mouth, and 
the greater frequency of bloody stools in mercurial 
poisoning, serve to differentiate between the poisons 
Where doubt exists, an analysis of the secretions 
may be made ; arsenic is most readily detected in 
the urine, and mercury in the saliva The existence 
of salivation and foetor of the breath— though not 
always present— may also be valuable aids in com- 
pleting the diagnosis. 

Treatment.— In acute poisoning by corrosive 
sublimate, the best antidote is albumen, or the 
albuminoids in any soluble form. The white of one 
or more eggs should be beaten up with water, and 
swallowedas quickly as possible Failing an egg, 
flour made into a thin paste may be administered. 
Albumen combines directly with corrosive subh- 
mate to form an insoluble compound On account 
of the powerful local action of the poison on the 
stomach, the use of the stomach-pump is not advis- 
able , but if the vomiting be not free, emetics of as 
simple a character as possible may be administered 
The rest of the treatment consists in alleviating pain 
by means of opiates, and the general treatment 
applicable for irritant poisons Thirst must be 
alleviated by demulcent dnnks For this purpose 
milk, mixed with once or twice its bulk of lime- 
water, is excellent ; the casein of the milk and the 
lime both tending to render the mercury insoluble, 
and so to act as antidotes 

B Chronic mercurial poisoning — Synon. 
Mercurialism 

Description — The repeated ingestion of small 
doses of the more soluble and active preparations of 
mercury, such as the perchloride and the cyanide, 
may give rise to chronic symptoms , but these more 
frequently result from the aammistration of one or 
more doses of the more insoluble preparations of 
the metal, such as calomel or the oxides. When 
chronic symptoms follow the administration of one 
dose of a mercurial preparation, this is not altogether 
due to the peculiar idiosyncrasy of the patient, but 
IS attributable m no small degree to the slowness 
with which mercury is eliminated from the system. 
There appears also to be a remarkable difference, 
not altogether dependent upon their differing solu- 
bilities, between mercuric or per-salts and mercurous 
or proto-salts, in respect to their toxic properties 
Mercuric compounds are greatly more potent than 
mercurous salts By far the most common result 
of the contmued administration of mercury com- 
TOunds IS salivation. This consists in a profuse 
discharge from the salivary glands; swellmg and 
tenderness of the gums ; and foetor of the breath. 
In children, and more rarely in adults, salivation 
may pass into sloughing and gangrene of the 
cheeks; and a fatal result may ensue. Other 
symptoms are nausea, colicky pains, demession, 
and those nervous symptoms to which the term 
* mercurial palsy * has been applied ; but this last 
group of symptoms, which is most commonly met 
with after inhalation of the vapours of mCrcury, 
must be described more in detail, i 


Mercurial Paralysis , — Workers in mercury, such 
as water-gliders, looking-glass makers, and the 
makers of barometers ana thermometers, are apt to 
suffer from a peculiar form of shaking palsy, known 
either as ‘the trembles,* mercurial tremors or 
metallic tremors, and, by the French, as tremblement 
mitallique. This disease affects those who handle 
the oxides of the metal, but more frequently those 
who are exposed to mercurial fumes Mercury 
exhibits a small vapour-tension, and consequently 
IS vaporisable at all ordinary temperatures, but the 
tension of its vapour below 6o® F is very small. 
The metallic tremors may come on suddenly or 
gradually, and they may be unaccompanied by 
salivation The upper limbs are first affected, and 
then by degrees the whole muscular system The 
patient is affected with tremors when an endeavour 
IS made to exercise the muscles, so that he is unable 
to guide, for instance, a glass of water steadily to 
his lips; he cannot put his feet steadily to the 
ground ; and when he tries to walk he brea^ into 
a dancing trot The muscles of mastication and de- 
glutition are affected in advanced cases Delirium 
and mania have occasionally followed the contmued 
inhalation of mercurial fumes See Occupation- 
Diseases 

Diagnosis — The diagnosis of mercurial tremors 
IS usually not difficult It must be admitted, how- 
ever, that in some cases the tremors produced by 
mercury are in no way distinguishable from those 
due to the now well-rec<^nis^ disease known as 
disseminated, multiple, or insular sclerosis. The 
former are less readily confounded with ordinary 
shaking palsy (paralysis agitans) and the convulsive 
movements of chorea. The history of exposure to 
mercury will seldom be absent. In paralysis agitans 
the tremors are finer, and occur when the patient is 
at rest , and the peculiar forward gait, as if the 
patient were endeavouring to pass from a walking 
to a running pace, is characteristic. The metallic 
tremors come on only when the muscles are exerted, 
and usually they entirely cease when the patient is 
lying at rest or is asleep. The same may be said of 
the tremors of disseminated sclerosis , but here we 
have the peculiar consensual rotation of the eyes 
known as nystagmus In paralysis agitans, when 
told to raise the affected hand, or to protrude 
the tongue, the patient performs both actions 
steadily In mercurial tremors, and in disseminated 
sclerosis, the case is different— the tongue when 
voluntarily protruded is tremulous, and the patient 
cannot raise his hand, when requested to do so, 
without shaking In both mercurial tremors and 
the tremors of insular sclerosis the muscular agita- 
tion ceases for the most part dunng sleep. In one 
form of metallic tremors the movements approach in 
character the convubive movements of chorea. 

Treatment —In chronic mercurial poisoning it 
IS obvious that the patient must at once be removed 
from the further mfluence of the metal. Masks 
worn over the mouth are not of much use. In 
mercurial tremors cessation from workup with the 
metal and mild tonics of iron usually suffice for the 
speedy restoration to health ; but the tremoKS 
occasionally persist throi^hout life. For salivation 
and the more formidable gangrene cA the month, 
besides cessation of the administration of the metal, 
and the exhibition of tonics, potassium iodide may 
be given. Astringent gargles and active local treat- 
ment may perhaps be necessary. 

Thomas Stsvbnson. 
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MESENTERIC CYSTS. ^ 5^ Abdominal 

Cysts. 

MESENTERIC GLANDS, Diseases of.— 
I. Acute Congestion and Inflammation. — 
These glands are liable to become congested or 
inflamed in connection with any inflammatory con> 
dition affecting the intestinal canal. The situation 
and number of glands implicated will correspond 
mainly with the portion of bowel involved. They 
become enlarged, but the changes are seldom such 
as to give rise to any evident symptoms, and they 
subside as the cause of the irritation ceases to 
operate. When infected with pyogenic cocci, 
suppuration may supervene and fatal peritonitis 
follow. 

In this connection allusion may be made to the 
special implication of the glands in typhoid fever 
and dysentery. The nature of the changes which 
they exhibit is described in the articles on these 
diseases, and the glands affected correspond to the 
portions of intestine involved. They do not always 
return subsequently to their normal condition, but 
may remain permanently atrophied or otherwise 
changed. In exceptional instances the glands in 
typhoid fever have suppurated or sloughed in their 
interior, giving rise to symptoms simulating per- 
foration of the intestine, and they have even rup- 
tured into the peritoneum, thus causing fatal peri- 
tonitis. See Dysentery ; and Typhoid Fever. 

2. Tubercular Disease— Tabes Mesen- 
terica. — Tuberculosis of the mesenteric glands 
constitutes a most important disease in children and 
young persons, and its occurrence has been attri- 
buted specially to the consumption of milk obtained 
from cows with tuberculous udders. It may be 
associated with tubercular ulceration of the intes- 
tines, to which it is then probably secondary, or 
exist independently of it, especially in children. It 
is fre<juently followed by tubercular peritonitis. 
The disease may be accompanied or preceded by 
phthisis, although this is comparatively rare in 
children, and the lung-afliection is often secondary 
in these subjects. In adults, on the other hand, 
tubercular disease of the glands, when it does occur, 
is, in the large majority of cases, a complication of 
phthisis, intestinal ulceration, due to infection by 
swallowed sputum, being present at the same 
time. 

The changes in the glands are similar to those 
characteristic of tuberculosis elsewhere in the lym- 
phatic glands, namely, an increase in the number 
of cells, followed by degeneration and caseation, 
and ultimately by calcification should the case last 
sufficiently long ; and it is usual in fatal instances 
to find these conditions associated in different 
glands. Tubercle-bacilli are present in more or less 
abundance. Should recovery take place all the 
involved glands may be converted into inert chalky 
masses, in which conditi(m they remain for an 
indefinite time. In other cases the fibrous reticulum 
maybe much increased. A case came under the 
writer’s notice many years ago in which, the patient 
having died from an independent acute illness, the 
mesenteric glands were found to be univenally 
calcified, this being associated with scarring of the 
external glands and other signs of old tubercular 
disea^, from which the patient had quite recovered. 
The individml glands in mesentei^ disease may 
attain a considerable size, and when they apre amlo- 
meiated into a mass a distinct tumour is formeoT 


MESENTERIC GLANDS 

Symptoms.— The sj^mptoms due to tubercular 
disease of the mesenteric glands are often combined 
with, and masked by, those resulting from intestinal 
ulceration, tubercular peritonitis, pulmonary tuber- 
culosis, or disease of other structures. The diges- 
tive organs are usually disordered, and, even if there 
should not be intestinal ulceration, children who 
suffer from mesenteric disease are very liable to 
enteric catarrh. Hence diarrhoea, with unhealthy 
stools, is a common symptom, which it is often diffi- 
cult to check or to prevent. In other cases the bowels 
are constipated. Tuberculous mesenteric glands do 
not seem to be painful in themselves, but colicky 
pains in connection with the bowels are of frequent 
occurrence, and the disease of the glands may have 
some influence in exciting such pains. The ab- 
domen is almost always distended and prominent, 
owing to the accumulation of flatus, ana it may be 
markedly tympanitic. Hence, even when the 
glands are much enlarged it is often impossible to 
feel them, but they may sometimes be made out by 
deep pressure with the fingers over the correspond- 
ing part of the abdomen. In some instances this 
region is retracted, and then the glands may be 
more readily felt. Signs of fluid in the perito- 
neum, or of chronic tubercular peritonitis, may be 
present. 

The general symptoms in tabes mesenterica are 
usually very prominent, as evidenced by wasting, 
which may reach extreme emaciation, anaemia, 
debility, and pyrexia, marked hectic fever ulti- 
mately supervening in some cases. Cases in which 
mesenteric glands are the seat of tubercular disease 
differ much in their severity; and the symptoms 
may be so indefinite that it is impossible to make 
any positive diagnosis of its existence. A large 
number of cases prove fatal ; but it must be remem- 
bered that even after severe symptoms recovery may 
take place, the glands becoming calcareous and 
inert. When the glandular affection is secondary 
to pulmonary phthisis, the outlook is very bad. 

Diagnosis. — Two facts must be borne in mind. 
In the first place enlarged mesenteric glands rarely 
form a mass big enough to be called an ‘ abdominal 
tumour ; ’ and in the second place, in the absence 
of small palpable nodules, and indications of tuber- 
culosis elsewhere, the diagnosis must always remain 
doubtful. Tuberculous mesenteric glands without 
any other form of tuberculosis in thorax or abdo- 
men are very rare ; whereas wasting with flatulent 
distension of the abdomen in infants and young 
children is very common and readily amenable to 
treatment. 

Treatment. — This mainly consists in the treat- 
ment required for tubercular disease in general, such 
as the administration of cod -liver oil, preparations 
of iron, quinine, and other tonics; favourable 
hygienic conditions and surroundings ; change of 
air, especially to the country or to the seaside ; and 
other appropriate measures. The diet needs parti- 
cularly careml attention. It should be nutritious 
and digestible, but has often to be modified 
so as to render it suitable for the condition of 
the alimentary canal. Remedies directed to the 
impovement of the state of this canal, or to the 
relief of syn^oms connected with it, are also often 
required. Guaiacol may be of service in some 
cases. The application of Ung: Hydrarg. to the skin 
of the abdomen is sometimes followed by recovery 
at in the case of tubercular peritonitis. Dry heat, 
fomentations, or poultices in connection with the 



MESENTERIC GLANDS 


BCESMERISM 


1003 


abdomen may be applied, should occasion call for 
them. Sei Peritonbum, Diseases of. 

3. Hypertrophy. — It will suffice to remark 
under this head that the lacteal glands are liable to 
be more or less hypertrophied m cases of lympha* 
denoma, and in the form of leucocythsemia attended 
by glandular enlargement. See Leucocytilemia ; 
and Lymph ADENOMA 

4 Atrophy and Degeneration. — The mes- 
enteric glands atrophy m old age, and they may 
also become wasted and withered after previous 
disease, such as typhoid fever. 

5. Morbid Formations is chiefly 
met with as a secondary formation, the lacteal glands 
being particularly liable to become affected if the 
intestine is the seat of malignant disease. A con- 
siderable tumour may be formed, firm and nodu- 
lated ; or the glands may remain separate. Phy- 
sical examination may reveal the presence of the 
disease Further, localised pain, with symptoms 
due to pressure, should it exist, together with 
evidence of a cancerous cachexia, and of the impli- 
cation of other organs, especially of the intestines, 
constitute the clinical phenomena to be found 
associated with malignant disease of the lacteal 
glands Frederick T. Roberts 

MESENTERY, Diseases of — Sm Perito- 
neum, Diseases of 

MESMERISM —Definition —The name of 
the process by which, rather more than a century 
ago, Anthony Mesmer, the deluded (or at all events 
the deluding) promulgator of the doctrine of * animal 
magnetism,’ induced the so-called mesmeric trance 
or sleep See Magnetism, Animal 

This mesmeric trance is identical with the con- 
dition now known as * induced somnambulism,’ or 
still more commonly as ‘ hypnotism ’ or the ‘ hyp- 
notic state ’ 

The induction of the hypnotic state or sleep has 
hitherto been possible in only a certain, but variable, 
percentage of the persons with whom trial has been 
made, though a successful result has been much 
more frequent with women than with men Ac- 
cording to Richet, however, the operator should not 
be discouraged by the failure of his first attempts 
with the same person ; as persons may succumb on 
the fourth or fifth trial, and subsequently prove 
thoroughly good subjects for experimentation. Per- 
sons who have once been hypnotised can in general 
be again brought with comparative ease into the 
same condition, and the facility of hypnotising 
such persons goes on increasing after each opera- 
tion, owmg to the existence of a predisposing 
mental state. A condition of excited expectancy is 
indeed a decidedly favouring mental state, though 
one which is not essential, since, according to 
Braid, Heidenhain, and others, even male adults 
who have heard nothing on the subject, and do not 
know for what purpose they are being experimented 
with, can often be nypnotised. 

In persons who are favourably disposed for pass- 
ing into the hypnotic state, the conaition 1$ easily 
inauced by weak, long-continued, and uniform 
stimulation of the nerves either of sight, of touch, 
or of hearing. This state is, on the contrary, 
almost always easily capable of being abruptly 
termmated bv some strong or suddenly varying 
stimulation of the same nerves. 

Many of the lower animals, such as frogs and 


fowls, can be thrown into an extremely similar 
condition as a result of certain sudden and powerful 
sensorial impressions. Primer distinguishes the 
state mto which they are thrown by a different 
name, namely, 'cataplexy,* because the mode or 
physiological process w which it is induced seems 
to be different from tW by which hypnotism is 
caused. 

The hypnotic state or sleep is one which varies 
much m intensity in different persons, and m the 
same person at different times. The principal 
phenomena that are exhibited or which can be 
detected in hypnotised persons are the followm^ ; 
(i) imitative movements , (2) exaltations of special 
sense ; (3) illusions and hallucinations ; (4) anal- 
esia, general or unilateral, or even a condition of 
emianaesthesia, general and special ; (5) increased 
reflex imtability and tome spasms of the voluntary 
muscles , and (6) other miscellaneous phenomena, 
such as spasm of the accommodative apparatus in 
the eye, dilatation of the pupils, increase rapidity 
of respiration and of the pulse, together with pro- 
fuse perspiration 

According to Charcot, when hypnotism occurs in 
hysterical subjects more especially, it is divisible 
into three states, definitely related to one another, 
though not always occurring in the same order. He 
wrote ' These different states which, taken as a 
whole, include all the symptoms of hypnotism, may 
be referred to three fundamental types ^ first, the 
cataleptic state , second, the lethargic state ; and 
third, the state of artificial somnambulism. Each 
of these states, including, moreover, a certain num- 
ber of secondary forms, and leaving room for mixed 
states, may be displayed suddenly, onginally, and 
separately. They may also, in the course of a 
single observation, and in one subject, be produced 
in succession, in varying order, at the will of the 
observer, by the employment of certain methods 
In this latter case the different states mentioned 
above may be said to represent the phases or periods 
of a single process ’ The hypnotic state, m one or 
other of its stages, seems to be akin to that met 
with in some sleeping persons, as well as to the 
states known as trance, somnambulism, and cata- 
lepsy Its physiological cause was presumed by 
Heidenhain to be some inhibitory arrest of activity 
of the ganglion-cells of the cerebral cortex, or, as 
the writer would rather put it, of certam tracts of 
these ganglion-cells, varying m their nature or situa- 
tion in accordance with the different stages of the 
hypnotic condition that may exist 

The scientific study of the phenomena [Mresented 
by hypnotised persons is unquestionably of great 
interest and importance from the pomt of view of 
the higher cerebral physiology. But whether the 
systematic induction of such a state can ever be 
used as a legitimate or potent means for curing 
disease, or even for the alleviation of certam dis- 
tressing symptoms, must be left for the future to de- 
cide, The mvestigations that have been made la 
recent years are far from being decisive in favour 
the method as a remedial agent, especially when 
taken in conjunction with the actual harm which 
may result from its mduction m some nervous and 
impressionable persons. The good use to which it 
was put by Esdaile m India, as a means of induchig 
insensibility dunng surgical operations hef^te 
general introducuon of chloroform, ought, how* 
ever, never to be forgotten. 

H« Charltok Baitian* 
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METALLIC. — A peculiar quality of sound, 
which the name suggests, either elicited by percus- 
sion or heard on auscultation, espedally in connec- 
tion with certiun adventitious sounds in pulmonary 
cavities. See Physical Examination. 

METAMORPHOSIS (/tcrd, a preposidon signi- 
fying change : and fu»p<l) 4 ot, I form). — In a pa^o- 
li^cal sense this word signifies a form of degenera- 
tion, in which one tissue or substance becomes 
chemically changed into another, as, for example, 
albuminous structures into fat. See Dbgbnbration. 

METASTASIS 1 , r u i ^ 

METASTATIC / I change idace). 

These terms are supposed to imply the translation 
of a disease firom one part of the body to another, 
such as seems to occur occasionally in gout, rheuma- 
tism, mumps, and certain affections of the skin and 
mucous membranes. In modem pathology the 
term * metastatic deposits ’ is sometimes applied to 
secondary new-growths. 

METEORISM I raise up). — 

synonym for tympanites. See Tympanites. 

METRALQIA {f^iirpa, the womb; and i\yos, 
pain). — Pain in the womb. See Utbrus, Diseases 
of. 

METRITIS the womb). — Infiammation 

of the womb. See Uterus, Dishes of. 

MIASM (fuali/w, I pollute). — This term is used 
v£^ely to include all poisonous emanations from 
the soil. 

MICRO-ORQANISMS.~ 5 ^Bacteria;£nto- 
zoa ; and the various diseases with which they are 
associated. 

MICROSPORON {tiiKp 6 s, small; and airSpos, a 
seed). — Microsporon furfur is the fungus of Tinea 
versicolor, and Microsporon minutissimum of 
erythrasma. See Erythrasma ; and Tineai:. 

MICTURITION, Dlsorxiepa of.— Under this 
term will be considered those conditions which in- 
terfere with the normal performance of micturition, 
regarded as a physical act. The following will be 
treated of as disorders of micturition : 

1 . Undue frequeruy of micturUion, 

2. Diminish^ size and force of stream. 

3. Retention of urine^ partial and complete, 

4. Urine passed by an abnormal channel, 

5. Incontinence and overJUm of urine in the 
adult, 

6. Incontineftce of urine in the child, 

I. Undue frequmcy of micturition, — This con- 
dition was rormerly known as <irritabili^ of the 
bladder.’ In all maladies of the bladder, in most 
that affect the kidney, and in some diseases of the 
rectum, unnaturally frequent micturition is present. 
It may vaiy in degree, and exist alone as a single 
symptom ; or it may, as is much more usually uie 
case, be accompanira by other symptoms, which aid 
the diagnosis. Thus it is present in all the inflamma- 
tory conditions of the bladder after the administra- 
tion of certain drugs, whenever calculi, foreign 
bodies, or tumours exist there, and in parasitic 
affections of the urinary organs. Also when the 
Uadder is full, and either habitually does not empty 
ttsdfj or when absolute retention is present, in 
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either case the want to pass water is frequent and 
pressing. It is often present in stricture of the 
urethra, and in inflammations of that passage ; also 
in chronic pyelitis, in chronic nephritis, in Bright’s 
disease, in tubercular disease of the kidney, in 
diabetes mellitus, as a result of the increased Quan- 
tity of urine, or when urine is morbidly acid,^ or 
alkaline. It is present likewise during hysterical 
states, and under emotional excitements in many 
persons of either sex, and whenever the watery 
elements of the urine are rapidly and abundantly 
secreted, arising either from dietetic idiosyncrasy, 
the administration of diuretics, or changes oi 
climatic condition. The term ur^ncy indicates 
the inability to postpone the act of micturition 
when the desire has occurred. It is associated 
with frequency, and is more particularly noticeable 
in disease affecting the bladder and urethra. 
Straining is another not uncommon symptom which 
accompanies vesical irritability. It is the uncon- 
trollable and ineffectual endeavour to micturate 
which calls into play not only the ordinary muscular 
mechanism of micturition to its full extent, but also 
many other muscles of the body. It occurs, even 
when the bladder is free from urine, in inflammatory 
conditions of the organ and in stone. Straining then 
usually follows immediately after the act of passing 
water, and subsides almost directly. But the most 
pronounced form is seen in cases of retention. The 
attack or spasm commences with slight desire to 
micturate, rapidly increasing in severity and in- 
tensity until at last almost all the muscles of the 
body are brought into use in a fruitless endeavour 
to expel the contents of the bladder. Pain along 
the urethra, in the lower part of the abdomen, and 
in the back is often complained of. The struggle 
may continue for a considerable time, but it 
gradually decreases in severity and finally subsides 
altogether, leaving the patient tired and exhausted. 
Such spasms may come on at frequent intervals, de- 
pending to some extent on the degree of distension 
of the bladder. In acute cases of retention they 
may occur every quarter of an hour or so, but in 
chronic they are often absent for a considerable 
period, and are then only evoked by movement or 
other stimuli which so frequently produce the desire 
in health. 

2. Diminished size and force of stream . — These 
may occur either with or without organic obstruction 
of urethra. The size is always diminished in 
congenital narrowing of the prepuce or of the exter- 
nal meatus, though the force may be increased ; in 
organic stricture, in urethral calculus and growth, 
both are generally diminished, and mostly also in 
enlarged prostate, though loss of force is most 
marked. They may occur from inflammation of the 
urethra and prostate ; and when the power of the 
bladder to expel its contents is impaireo by paralysis, 
atony, or by other causes, the force is greatly re- 
duced but the size may remain comparatively full. 
Occasionally the channel is narrowed by irregular 
actions of the surrounding muscles, and thus ‘ spas- 
modic stricture ’ (an objectionable term) is spoken 
of as producing a diminution of the stream. 

3. Retention of urine . — Retention of urine, partial 
or complete, is not to be confounded with * suppres- 
sion,’ tne latter being of courw defective action of 
the secreting organ» so that no urine is produced* 
and the blander remains empty. Retention is the 
result in almost all cases of mechanical obstruction, 
such as enlarged prostate from hypertrophy, tumour* 
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presence of blood<clots in the urethra or bladder, 
and occasionally from rupture of that organ. One 
of its most common causes is a narrow stricture of 
the urethra, especially when indammation follows 
the use of instruments, or when associated with 
alcoholic excess ; inflammation alone may also occa- 
sion retention, as during an attack of gonorrhoea. 
Impacted calculus is not infrequently the cause; 
sometimes also, but most rarely, the spasmodic 
action referred to above. 

Treatment, — As the cause is a purely mechanical 
one in the great majority of instances, the remedy 
which should be applied without delay is also a 
mechanical one, namely, a catheter of appropriate 
size and kind. If a suitable instrument, however, is 
not within reach, medicinal agents maybe of service 
until it can be obtained. At the head of these no 
doubt IS opium, which allays involuntary straining, 
and sometimes thus enables the patient to relieve 
himself by the natural method, at all events to some 
extent It should be given in full doses, for the 
purpose either of relieving the patient’s suffering 
and anxiety, or of acting fevourably on the func- 
tion ; and the error in practice which has been 
most common is to give doses of lo to 15 minims 
of laudanum, when 30 to 40 or more were neces- 
sary, and might have been highly useful. Of course 
the form of opiate may be varied, according to the 
habits of the patient or the views of the attendant 
Simple opium is merely mentioned here as the type 
Rest in the recumbent position with buttocks and 
legs raised is to be enjoined Local bathing, as hot 
as It can be borne, is also a valuable adjunct , as, 
for example, a hip-bath, commencing at 100° F , 
which may with advantage be carried gradually up 
to 110° in these circumstances. Diuretics, often 
given, are for the most part injunous , that is to say, 
when the cause is a mechanical one. As a general 
principle, also, it is not to be foi^otten that active 
purgation commonly promotes the expulsive action 
of the bladder. 

4 Unm passing by abnormal passages — The 
urine may escape by abnormal channels, passing 
from different parts of the urethra to the surface, 
most commonly by that of the pennseum, consti- 
tuting unnary fistula This condition is necessanly 
namw as one of the * disorders of mictuntion,* but 
Its treatment belongs exclusively to the surgeon. 

5. Incontinence and overflow of urine in the 
adult — It not infrequently happens that a man be- 
tween fifty and sixty years of age finds himself gra- 
dually compelled to pass urine oftener than has l^en 
his custom hitherto, and that, the tendency still in- 
creasing, he IS compelled to pass it every hour or 
two, both by day and night ; and sometimes even, 
especially if not relieved by treatment, he may pass 
It during sleep Dunng the earlier stages of the 
affection, it is by no means uncommon that the indi- 
vidual learns or believes that his experience is 
natural to age, and is either not amenable to treat- 
ment, or IS not worthy of senous notice. Again, 
the condition descnbea is often loosely spoken of as 
‘ incontinence * of unne ; of which, however, it fa 
not only not an example, but mde^ indicatea the 
presence of a condition preefaely contrary. The 
cause of these spiptoms fa a bladder unable to empty 
itself, always therefore partially if not comfdetely 
filled, from which the surplus must be either fre- 
quently discharged, or be passed * inoontinently.’ 
The important point, then, Is never to lose sight of 
the fiwt that iraquent micturition, and above all 


1005 

unne involuntarily passed by elderly men, in mne* 
teen cases out of twenty indicates retention (re- 
quiring the catheter), and not incontinence. 

True incontinence, which means inabihty to rei. 
tarn, on the part of the bladder, is a very rare 
occurrence, and is present only in cases of disease in 
the liervous system producing paralysis in other parts 
of the body, as well as the bladder. When the 
bladder-symptoms alone are present, and no signs 
of paralysis elsewhere exist, it may be held as almost 
absolutely certain that the bladder itself fa not para- 
lysed. It may be over-distended with fluid from 
enlarged prostate ; or its coats may be thinned and 
atomc, and so unable to contract on their contents. 

Treatment. — In these partial retentions of 
unne, producing its overflow and involuntary dis- 
charge, the remedy consists in the more or less 
frequent use, according to circumstances, of a soft 
or flexible catheter, under rigid aseptic precautions, 
and the case is mainly surgical. There are some 
instances in which restoration of the power of the 
bladder may be attempted by medicinal agents, 
such as strychnine and iron, or by electnaty, but 
their effect is little or none, apart from the 
habitual emptying of the organ by artificial means. 
In some cases perhaps they may be advantageously 
associated with the surgical treatment 

6 Jteventle incontinence — In the earliest periods 
of childhood an undue frequency of passing water is 
often to be observed among individuals of both 
sexes, more commonly in boys than in girls. As 
age advances the infirmity usually lessens, and then 
disappears , while m exceptional instances it con- 
tinues, without change, to puberty, and even for 
some years after that period has arrived. But the 
peculianty of the case is that the urine is passed 
unconsciously during sleep, and this forms the most 
senous symptom. In spite of all precautions, a 
uantity of urine is discharged every night dunng 
eep sleep, an occurrence of which the child is quite 
unaware, and which as he advances in age he is 
wholly unable to control, however strong may be 
his disposition to do so On the bladder becoming 
distended reflex action of the vesical muscular coats 
takes place, and the contents are discharged The 
flow of unne is determined, as it would appear, not 
by inability on the part of the bladder to retain the 
ordinary quantity of unne, for the patient does 
so by day, but by its undue excitabihty or readiness 
to contract, so that the water is passed while con- 
saousness is lost, dunng sleep In a few instances, 
certain aberrations from a good standard of health 
seem to favour the production of these phenomena, 
especially sources of irritation in the rectum, which 
produce activity in that muscular apparatus, involv- 
ing also the kindred muscles of the bladder, which 
are so closely associated. Thus the presence of as- 
candes, thread-worms, rectal polypi, fissured anus, 
or urethral caruncle, may suffice to occasion ex- 
pulsive action in the bladder. Dunng the period of 
m&ncy and early childhood the nervous system fa 
highly impressionable, and the habit m quesdon 
bmng acciaentally set up, its persistence may result 
solely from repetition through the ftnree of custom, 
loi^ after the original cause has disappeared. 

^metimes slight malformations 01 the male organ 
favour the occurrence of incontinence ; sach as a 
narrow meatus, or a long prepnoe wldch fa never 
retracted and is consequently in an nnliefdthy state. 

Precocious development and extreme activity of 
the mental faculties, produdiig disturbed sleep, 
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seem to fovour the occurrence of incontinence. On 
the other hand, it is sometimes associated with a 
morbid deficiency of intelligence. In many of the 
cases an hereditary tendency can be traced. 

Treatment. ^The treatment ordinarily neces- 
sary may be to some extent inferred, when examina- 
tion of the patient has determined the presence or 
absence of the conditions named. This done, the 
next indication is to subdue the activity of the ex- 
pulsive function of the bladder by some agent which 
possesses that power. The most powerful for this 
purpose is undoubtedly belladonna. Thus, if 
administered to an adult whose powers of expelling 
urine are feeble, such, for example, as are com- 
monly met with in advancing years, complete reten- 
tion of urine is often produced. Now, as has 
already been observed, in not a few of the cases of 
so-called ‘juvenile incontinence,* its existence is due 
solely to persisting habit after the original occasion 
of it has long ceased ; and these are almost certainly 
and sometimes rapidly cured by administering the 
drug in question. The object is to induce a partial 
paralysis of the bladder for a period of some weeks, 
and, if the case is obstinate, even for two, three, or 
four months, and by this means not only to destroy 
the old habit, but to develop a new one, namely, 
a habit of retention, and the annoyance disappears 
entirely and for ever. On meeting, therefore, with 
a case, whether in childhood or youth, the first in- 
dication is to correct any manifest deviation from 
the ordinary standard of general health; and, 
secondly, to administer belladonna persistently. 
Small doses, suited to the age of the patient, suffice 
at first, and may be given every afternoon and 
evening only — say from three to six minims of the 
tincture on each occasion during the first week. In 
the second and third weeks of treatment, the dose 
may be augmented one-fourth j in the fourth and 
fifth weeks the original dose is raised a third or half ; 
in the meantime some improvement will almost 
certainly be manifest. Since the ability to bear 
belladonna increases rapidly as the system becomes 
habituated to it, a larger dose may be given during 
a further term of three successive weeks, by which 
time the involuntary discharge of urine probably 
ceases. If not, a gradually increased dose must 
still be continued. After this the dose may be 
gradually diminished, and at a rate more rapid than 
5iat by which it was augmented. The habit of re- 
been formed by this time, and 
medicine takes place, no recur- 
rence of the symptoms will be observed. But it 
must be confe«;ea that a troublesome minority is 
met with in which the influence of the belladonna 
has not been permanent. It almost invariably pro- 
duces some improvement, however, and it is worth 
while to be careful that the drug has been well pre- 
pared. There still remain mo^ of treatment of a 
local character, which may prove successful in these 
cases. These do not include blisters on the sacrum ; 
apparatus to prevent the patient lying on his back, 
when asleep ; arrangements to arouse him during 
the night once or twice to pass water voluntarily, 
and such measures— all ot which are palliative 
means, and do little towards a radical cure. The 
use of a fl^ble boogie, small of course for children, 
passed daily, and removed in the course of a minute 
or so, is sometimes Successful, especially when boUi 
nocturnal and diurnal incontinence are associated. 
But if this firils, the injection of a solution of nitrate 
of silver by means of a sufficiently long tube kito 
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the ptostalic portion of the urethra and neck of the 
bladder has been found in the hands of some surgeons 
a valuable remedy. The process generally known to 
sui^eons as ‘instillation,* by means of a syringe and 
a flexible tube, is perhaps the best. For young 
women up to the age of eighteen or twenty in whom 
this unfortunate infirmity still exists, it is said to be 
almost always successful. It should be applied 
immediately after the bladder is emptied, in quan- 
tity, say, of a drachm, and of a minimum strength 
of ten grains to the ounce, up to treble that strength 
if necessary for subsequent applications. Enough 
should be employed to produce decided smarting, 
which shall continue for a day or two. A week or 
two should be permitted to elapse between each 
application. 

It would not be right to omit the mention of 
other remedies besides belladonna, which may be 
used either alone or in combination with it. Such 
are the tincture of the perchloride of iron, strych- 
nine, and bromide of potassium. The last-men- 
tioned, given at night only, has sometimes a 
manifestly beneficial effect. 

Henry Thompson. 

H. T. Herring. 

MIDDLE PARK HOT SPRINGS, in Grand 
County, Colorado, U.S.A. — Thermal Waters. 
See Mineral Waters. 

MIGRAINE. — A synonym for megrim. Sde 
Megrim. 

MILIARIA {milium.^ a millet-seed). — Synon. : 
Sudamina ; Miliaria crystallina ; Fr. Miliaire ; 
Ger. FrieseL 

Definition. — A superficial non-inflammatory 
vesicular eruption of the skin, generally associated 
with profuse sweating. 

Description. — The proximate causes of miliaria 
are heat and sweating, and are therefore especially 
seen in acute rheumatism, acute pneumonia, and 
typhoid fever. The millet-sized vesicles — either few 
or very many— are developed between the layers of 
the stratum corneum, owing to the free flow of the 
secretion, together with occlusion of the orifice of the 
ducts ; are generally discrete ; and are dispersed 
irregularly over the chest, neck and abdomen, and 
elsewhere. They are thin-walled, and contain at 
first pellucid sweat of faintly acid reaction ; when the 
serum becomes milky and opaque, the eruption is 
called miliaria alba. When the retention is fol- 
lowed by inflammation the term miliaria rubra is 
applied to the general redness of the skin of the 
affected areas, which are crowded with discrete 
vesicles on inflamed bases. When left to them- 
selves the vesicles subside and dry up into an ex- 
tremely thin scale. Miliaria, therefore, calls for no 
special treatment. See Sudoriparous Glands, 
Diseases of. John Harold. 

MILIARY ANEURYSMS. — Minute dilatationsin 
connection with the, small blood-vessels ; especially 
met with in the brain. See Brain, Vessels of. 
Diseases of. 

MILIUM {miliumt a millet-seed). — Synon. : 

Grutum ; Stf^hulus eUbidus (Willan). 

The name milium is applied to small, firm, 
globular, pearly-white bodies, few or numerous, 
seen under the cuticle especially of the eyelids, 
cheeks, temples, orbits, and occasionally on the 
male and female genitals. In size they vary almost 
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as much as ordinary pins’ heads They are not ac- 
companied by any sign of inflammation^ are usualW 
arranged asymmetrically, and may undergo calcin* 
cation (' cutaneous calculi ’) They are unattended 
by subjective sensations. Infants and young adults 
are most frequently affected 

Milia consist of the ‘distended acini’ of seba- 
ceous glands, the ducts of which have been occluded. 
According to Robinson, of New Vork, milia origi- 
nate from ‘ mascarried embryonic epithelium from a 
hair follicle or from the rete ’ 

Treatment — Milia may be opened by a fine 
needle, and the contents evacuated by curetting; or 
recourse had to electrolysis 

See Pemphigus j Colloid Milium 

John Harold. 

MILK, Poisoning \y^.—See Food, Poison- 
ous 

MILK-FEVER. — Synon. : Ephemeral Fever; 
Fr. Ftivre de Latt ; Ger Milchfieher 

A term applied to a transient rise of temperature 
which sometimes occurs on the third or fourth day 
after delivery, on the supposition that it was due to 
the onset of lactation It is now generally attri- 
buted to constipation, emotion, or septic absorption, 
though some believe it may occasionally be due to 
unusual tension in the breasts Any rise of tem- 
perature on or about the third day should be care- 
fully investigated, as it rarely occurs if antiseptics 
have been carefully used during labour See Puer- 
peral Diseases 

MILLAR’S ASTHMA.--^^^ Thymus Gland, 
Diseases of 

MIMESIS (fxtfi4ofxaif I imitate) — A term applied 
to the phenomena of a disease, which resemble or 
imitate those of another disease 

MIND, Disorders of, —See Idiocy; and 
Insanity 

MINERAL WATERS.— Definition.— Mineral 
Water is the name given to those waters which, on 
account of the different saline or gaseous substances 
which they hold in solution, or of their elevated 
temperature, are used in the treatment of disease, 
either internally or in the various forms of baths. 

The science that treats of the effects of mineral 
waters and baths on a great number of chrome 
maladies is called Balneotherapeutics In a wider 
sense this branch of medicine comprises also the 
use of sea-baths and of common water, but these 
subjects are treated in separate articles. See 
Hydrothrrapeutics ; and Sba-Air. 

Courses of mineral waters and baths are to be 
regarded as methods of treatment analogous to 
courses of other remedies ; but they are much more 
complicated, not only because many of the mineral 
waters are m themselves compound remedies con- 
taimng several active substances in combination, but 
also because in most courses of waters or baths the 
invalid is influenced in body and mind by several 
other powerful agents . such as travelling, change 
of social conditions, occupation, scene, diet, and 
habits in general, mostly including increased exer- 
cise ; and by change of climate. E^ach of these 
influences has in itself a powerful action, and to 
their combination we must often ascribe a great part 
of the curative effects of balneotherapeutic courses ; 
they ought therefore to be carefully considered in 
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every individual case as part of the plan pre- 
genhed. 

General Composition and Classification. 
The principal constituents of mineral waters are: 
Water, sodium, magnesium, calcium, and iron ; 
combined with hydrocMoric, sulphuric, carbonic, 
and hydrosulphuric acids, the two latter existing 
also in some waters ‘ free,* that is, uncombined with 
bases Nitrogen and oxygen are likewise present 
in most mineral waters in various proportions ; and 
in some there are also silica, arsenic, bromme, 
iodine, lithium, ipanganese, potassium, alum, and 
other substances in small quantities 

The substances dissolve in mineral waters are 
derived from the surface-soil and the rocky strata 
through which the water deposited from the at- 
mosphere passes The dissolving power of this 
water is much increased by the gases which it ab- 
sorbs, especially carbomc acid and oxygen. TTie 
constitution of mineral waters, therefore, vanes 
according to the nature of the strata through which 
they have passed 

The different mineral waters may be grouped in 
vanous ways, as, for instance, according to their 
chemical constituents, their temperature, their geo- 
logical origin or geographical distnbution, or their 
physiological or therapeutical actions. 

The chemical classification, imperfect though it 
is, offers the advantage that it directs the attention 
at once to the most important constituents of the 
water Some of the classes, however, are not 
named according to the substances contained m 
them in the largest quantity ^ but according to those 
considered most potent , such as the iron, arsemc, 
and sulphur waters Another difficulty in the classi- 
fication IS, that some mmeral waters contain several 
active substances in sufficiently large proportions to 
allow of their being placed in different classes; 
and, again, that some springs are so deficient m 
active principles as to render it doubtful where to 
place them Of these latter, some appear to owe 
their virtues to the water alone, and its temperature, 
aided by the climate with which they are associated. 
Beginning with the latter as the most simple, we 
may group the mineral waters in the following 
principal classes * 

I Simple Thermal Waters ; II Common Salt 
or Munated Saline Waters ; III Alkaline Waters ; 
IV. Sulphated Saline Waters , V Iron or Chaly- 
beate Waters ; VI. Arsenual Waters , VII. Sul- 
phur Waters ; VIII. Earthy and Calcareous 
Waters 

Some of the waters are chiefly used for bathing, 
others more for drinking, the majority for bom 
purposes. In the consideration of the uses of the 
different spas, it is important to distinguish between 
the effects pr^uced by the baths and those caused 
by the internal use of the waters 

The term * baths * comprises not only the ordinary 
tub-bath, but also swimming-baths, or piscines; 
partial baths for the feet, the hands, and other partt; 
douches of great vanety; vapour-baths; carboc^- 
acid-baths ; and mud-baths. At many places iho 
inhalations pf vapour and polvensed spray form 
part of the treatment * 

L Simple Thermal Watera.^The siiaple 
thermal waters are characterised by poverty ia 
and gaseous substances» and thetefiMe by low 
^gravity ; bar perfect transparenqr ; by ipreat soil- 
ness; and ny elevated temperature-^ voarylag in 
•differqnt sp4s &om about t8o^ uso^ 
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Some of them contain nitrogen in larger proportions 
than the gases of waters usually do, others more 
oxj^en. They ate often called indiffeterU waters, 
on account of the absence of special mineralisation ; 
and also wild beUhs ( IVildbader), on account of their 
being usually situat^ in wild mountainous regions. 

Action. — The water of this class of spas when 
taken internally probably acts only as ordinary, 
pure, warm water. By the drinking of warm as 
well as of cold water, the stomach is washed out ; 
the secretion of bile, saliva, pancreatic juice, urine, 
&c., is increased ; the tissue-change is augmented, 
and the removal of effete matters from the tissues 
and blood promoted ; and by the acceleration of 
the retrogressive tissue-change, the progressive tissue- 
change becomes ftidlitated. As differences between 
warm water and cold water for drinking purposes, 
we may mention that the latter acts more as a local 
excitant on the stomach, while the former is more 
easily absorbed, and makes less demands on the 
powers of the constitution, by not causing any ex- 
penditure of heat. 

The simple thermal waters are much more used 
for bathing than for drinking-courses; and the 
baths, as such, have probably the effects of ordinaiy 
warm baths, varying according to the temperature 
of the baths, and the time spent in them. 

As the Jundamenial effects of warm baths^ which 
effects form part of the action of all kinds of warm 
baths, simple as well as mineralised, we may re- 
gard — 

(1) That they soften and cleanse the skin more 
rapidly than cold baths, and prepare it for perspira- 
tion. 

(2) That they equalise and diminish the loss of 
heat, and, according to the temperature of the bath, 
lessen or prevent it altc^ether ; and that, in the hot 
l»th, heat is even added to the body. 

(3) That the flow of blood to the surface and its 
circulation in the skin are promoted. 

(4) That the organic functions and the tissue- 
change are slightly stimulated, or rather ftudlitated, 
without any strong reaction on the part of the 
organism. 

(5) That the nervous system and muscular irrita- 
bility are calmed. 

(6) That the absorption of exudations is pro- 
mot^. 

These effects, as already mentioned, vary con- 
siderably with the degree of heat. In the tepid 
bath (from 80® to 95° F. ) the central nervous system 
and the action of the heart are but slightly influ- 
enced ; in the warm bath (from 96® to 102® or 103® 
F. ) the heart’s action is quickened, but the respira- 
tion b generally only slightly affected ; in the hot 
bath (from 103® to no® F.) the central nervous 
system becomes much more excited ; not only is the 
heart’s action further accelerated, but the respira- 
tion becomes rapid, and sometimes irregular ; and 
the hypermmia of the skin leads to perspiration on 
removal from the bath. Baths of a temperature 
above 1 10® F. are scarcely ever used, and only for a 
very few minutes. 

^ Tlie effects vary also considerably, according to 
the duration of the immersioiL 

USES.—The drinkitig<otersbs of these waters 
may assist in the treatment of irritable forms of 
affections of the throat, stomach, and intestines, 
often associated with spasmodic cou|^, cardialgia, 
oonstipatioD from slng^sh secretion m bile and in- 
testinal secretioiu ; £ey do so by diluting these 


secretions, by increasing the tissue-change, and by 
removing used-up material ; in this way they are 
useful in chronic rheumatism and gout. 

One of the main uses of the simple thermal baths 
is to allay over-excitability and hyper-sensibility of 
the nervous system in its various spheres ; thus they 
often act beneficially in cases of neuralgia, hyper- 
sesthesia, painful menstruation, and hysterical ten- 
dency. Their reputation in painful wounds and 
cicatrices is historical. In these cases, as well as in 
chronic rheumatism in its various forms and sciatica, 
the hotter are more useful than the tepid baths. In 
some forms of paralysis and loss of muscular power 
depending on peripheral changes, such as exudations 
into nerve-sheaths, good effects are produced j but 
if they are caused by changes in the centres of the 
nervous system, not much is to be expected. In 
gout the internal use of other mineral waters is 
generally required, but as second courses the simple 
thermal waters are often useful ; in many delicate 
gouty persons, however, the balneotherapeutic treat- 
ment ought to be restricted to courses of tepid 
baths, aided by climate and diet. Most of these 
conditions can be also treated with other waters. 

The ordinary thermal bath requires in many cases 
the assistance of douches and massage ; and if 
atheroma of the cerebral vessels be suspected, 
douches are preferable to the ordinary hot baths, 
either alone or in combination with massage. 

Enumeration and Selection. — The choice 
of a simple thermal spa is to be guided, not by the 
name of the disease alone, but also by the state of 
constitution, and many concomitant circumstances. 
The simple thermal waters deserve, cateris paribus, 
the preference, when gentle management is required 
— when it is desirable to make as slight demands as 
possible on the powers of the constitution. Their 
action is in this respect greatly assisted by the 
mountainous climate or large forests in which they 
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arc often situated. The selection of a special spa 
in a given case depends on the nature of the case in 
the widest sense ; on the degree of elevation which 
is desirable ; on the means of treatment obtainable 
and customary at the different spas, including the 
most important agent—the resident physician ; on 
the accommodation, the food, manner of living, 
and social conditions ; on the distance and means of 
reaching the spa ; on the travelling power of the 
patient , and on many other circumstances. Infor- 
mation on these subjects can only be obtained by 
the study of larger works, and by personal visits. 
We give above only the names of the principal 
spas of this class ananged according to their eleva- 
tion 

Many other slightly mineralised warm waters, 
whose principal action is to be referred to water 
snd heat, might be mentioned here, while several 
of the places contained in the list, as Leukerbad, 
Bormio, Bagn^res de Bigorre, and Bath, might find 
]>laces in other divisions 

The very hot Algerian baths, Hammam-Meskoutin, 
Biskra, and Hammam-RTrha, the last beautifully 
situated some sixty miles from Algiers, belong like- 
wise to this class. 

The United States of Amenca are nch in simple 
hot springs, which are partly already in use, partly 
awaiting development Sooner or later they will 
equal and perhaps surpass the most celebrated 
thermal waters of Europe We will only mention 
here a few of them the ‘ Hot Spnngs * in Virginia ; 
the * Hot Springs * in Arkansas ; the * Calistoga 
Hot Spnngs, ^California ; the * Geysers,’ Califorma ; 
the ‘ Paso Robles Hot Spnngs ’ in California ; the 
* Idaho Hot Spnngs * in Colorado j the * Warm 
Springs ’ m North Carolina , the ‘ Warm Spnngs ’ m 
Georgia ; * Lebanon Spnngs * m Columbia county, 
New York , the * Warm Springs ’ and the ‘ Healing 
Springs ’ in Bath county, Virginia 

Allied in their action, though more powerful in 
their demands on the system and in their effects, 
are the natural hot-vapour baths in the large cave 
of Monsummano in Upper Italy, and in the smaller 
excavation in the rocks of Battaglia in the Euganean 
mountains 

II Common - Salt or Murlated Saline 
Waters — Composition — Common salt, or chlor- 
ide of sodium, IS the principal solid constituent of 
the waters of this class, but this substance is con- 
tained also in many other mineral waters, especially 
in some alkaline, some sulphur, and some sodium- 
sulphate waters, and has a considerable share in 
the effects of these waters. Some of the springs 
in this class contain also appreciable quantities of 
chlorides of calcium and magnesium, of iron, and 
of carbonates of sodium, lithium, ms^nesium, and 
lime, by which their action is modified. 

Action — In order to appreciate the action of 
the common-salt waters, we must bear in mind 
that common salt forms part of all the tissues and 
juices of the body; that it promotes digestion; 
that It IS essential to the formation as well as the 
disintegration of cells and tissues ; that it stimulates 
not only the retrogressive, but also the progressive 
tissue-change or nutntion of the body ; and that it 
IS a great agent in the processes of secretion and 
absorption. Chloride of sodium stimulates the 
secreting apparatus of the stomach and intestines, 
and hence the action of the bowels and thei circula- 
tion of the portal system, and indirectly the general 
circulation. It quickens the tissue-chadge ; and 


thxoi^h this, as well as the increased drculation, it 
promotes absorption of pathological products, with- 
out lowenng the organism. In larger doses, how^ 
ever, beyond about five drachms per diem, untation 
of the mucous membrane of the stomach and imes- 
tines may be produced. The action of the common- 
salt waters is modified by their accompanying 
poperties, especially by the carbonic acid contamed 
in them, by their temperature, and by the degree 
of their concentration. 

The carbonic acid in this and other classes of 
waters quiets the sensitive nerves of the stomach ; 
stimulates the secretion and peristaltic action of the 
stomach and bowels. In large quantities, however, 
if not rapidly ejected by eructation, it may, by dis- 
tending the stomach, interfere with the action of 
the heart, or may produce, on being absofbed, 
poisonous effects on the blood and nervous system. 
The presence of carbonic acid m salt waters in- 
creases the effects of chloride of sodium on the 
stomach and intestines, and by accelerating the 
passage of the waters ftom the stomach into the 
intestinal canal, promotes the action of the bowels. 

Elevation of the temperature of the water pro*> 
duces more rapid absorption, and thus diminishes 
the local and increases the more distant and consti- 
tutional effects. 

Concentration increases the local stimulation. 

As to the action of these waters m the form of 
baikst the chlonde of sodium and other chlorides 
(though any absorption through the skin of these and 
other salts contained in mmeral waters is doubtful, 
or, at all events, forms only a small part of their 
therapeutic effects) stimulate the cutaneous ends of 
the nerves and the capiUane^, and promote through 
this the nutrition and tone of the skin, and indirectly 
the tissue-change, an action which is heightened by 
the presence of carbonic acid, as witn^^ at the 
gaseous saline baths of Rehme and Nauheim. The 
action of the salt and of the carbonic aad on the 
skin is, however, not to be regarded as merely local, 
but as transmissible from toe nerve-ends to the 
vanous nerve-centres, and producing through these 
reflex effects, especially on the heart and blood- 
vessels, but also on other organs. 

Uses. — Salt waters and salt baths are useful in 
weakness of the skin ; in tendency to rheumatic fever 
or bronchitis ; in retarded convalescence from acute 
and chronic illness ; in enlargements of joints from 
preceding inflammation ; m many forms of anaemia 
and chlorosis — especially those where iron alone is 
not borne ; m numerous cases of tropical cachexia ; 
and in cases of sluggish circulation m the portal 
tern, which leads to innumerable varieties of diges- 
tive troubles, to congestion of the liver, and of the 
pelvic organs m women, and to piles 

Enumeration and Selection.— The same 
classes of cases, as far as the name goes, are treated 
alike bv muriated alkalme and sulphated waters. 
The individual conditions must guide the [Mracti- 
tioner in deciding for either the one or the other 
kind of waters, and for the special spa, accordh^ 
to the strength of the spnngs, the additional in- 
gredients, such as lithium and arsenic at &den- 
Baden, the amount of carbonic acid, and the climatio 
and concomitant conditions. Spare and pale per- 
sons, we may mention, mostly bear the common-saR 
waters better than strongly alkalme and ndplialed 
waters. Common-salt waters are to be fioond bk 
almost all countries ; we only give the most 
portant or best known. laAeg/iiir^: DfQltwlcl^-% 
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perhaps the‘ strongest of all brineS) with good ar- 
rangements, Kantwich, Ashby-de-la-Zouche (Ivan- 
hoe Baths), Middlewich, Woo^ll, Harrogate, and 
Llandrind<^ ; Leamington and Cheltenham con- 
tain likewise much common salt, in addition to 
sulphate of sodium. In North Amt^ax St. 
Catharine’s Wells, Michigan Congress Spring, Spring 
Lake Well, Fruit Port Well, the celebrated Sara- 
t<^ Springs, and the Ballston S^ In Germany : 
Kissingen, Homburg, Rehme-Oeynhausen, Nau- 
heim, Kreuznach, S^en, Pyrmont (which contains 
salt as well as iron spi^gs), Wiesbaden, Hall in 
Austria, Hall in the Tyrol, Hall in Wiirtemberg, 
Keichenhall, Ischl, Kreuth, DUrkheim, Kosen, 
Koenigsdorff-Jastreemb, Krankenheil, Mondorf, 
Salzungen, Canstatt, Cronthal, Baden-Baden, Nie- 
derbfonn (Alsatia), and several others. In France : 
Bourbonne-les-Bains, Lamotte-les-Bains, Bourbon- 
I’Archambault, Bourbon-Lancy, Balaruc, Salins, 
and others. In Italy : Ischia, C^tellamare, (Dastro- 
Caro, Monte Cattini, Salsom^giore, La Porretta. 
In Switzerland : Bex and Rheinfelden. In Spain : 
Las Caldas de Besaya, Las Caldas de Estrae, and 
Las Caldas de Montbuy. 

III. Alkaline Waters. — Composition.— T he 
alkaline waters contain carbonate of sodium as a 
prominent constituent ; they are alw more or less 
rich in carbonu acid ; and some are distinguished 
by so large a proportion of chloride of sodium as to 
warrant a subdivision into— (i) simple alkaline 
waters ; and (2) muriated alkaline waters. 

Action. — Oxidation and tissue-change seem to 
be greatly influenced by the presence of soda; 
various proteid bodies seem to ^ kept in solution 
by it ; it has a considerable share in tine secretion of 
s^va and bile, and in the digestive processes ; and, 
according to Liebig, it acts as a vehicle for the car- 
bonic add from the blood to the lungs. 

Carbonate of sodium may be considered as an 
antadd, as a diuretic, as a promoter of tissue-change, 
and as a solvent. The beneficial eflects of alkalis 
are in general produced only by a systematic use of 
small doses ; while large quantities ca\ise emaciation 
by their excessive solvent effect, and diminish the 
tissue-change by their depressing influence on the 
heart’s action. The action of soda diflers in this 
respect from that of chloride of sodium, which even 
in considerable doses increases the tissue-change, 
and does not so easily exercise an emaciating effect. 

USBS. — The conditions in which alkaline waters 
are mostly employed are certain forms of dyspepsia, 
with undue acidity of the stomach ; congestive con- 
ditions of the liver from sluggish portal circulation ; 
tendency to gall-stones ; ^betes ; uric-acid dia- 
thesis, and its results — gravel and lithiasis ; some 
forms of gout ; and especially chronic catarrhal 
affections of the mucous membranes of the respira- 
tory, digestive, and genital organs. 

Enumeration and Selection. — ^Where it is 
necessary to improve the state of the blood, or to 
avoid emaciation, the muriated alkaline are pre- 
ferable to the simffle alkaline waters. 

I. The principal spas with simple alkaline waters 
are— (a) Not: Vichy, Neuenahr, Mont Dore, 
Chaudes Aigues, and Neris, the last three being 
feebly mineralised ; {b) Coldx Vais, Salzbrunn, Le 
Boulou, Evian, Biiin, Apollinaris, Gerolstein, 
Fachingen, Gc^nau, Wilhelmsquelle, Taunus, 
Giesshttbel, Soulzmatt, and Marcols. In .NorUi 
America — ^the Bladon Springs in Alabama, the 
Sheldon Springe in Vermont 


2. The chief muriated alkaline waters are- 
fa) Ems, Royat, and La Bourboule, which represent 
the hot sprii^ ; {b) Luhatschowitz, Selters, Glei- 
chenberg, Roisdorf, Rosbach, Vic-sur-C^re, and 
Toennistein, which are cold. In North America 
the Congr^ Springs in California, and the St. 
Louis Spring in Michigan, belong to this class. 
The so-called California Seltzer Springs are peculiar 
in so far as they contain a larger quantity of car- 
bonate of magnesium (10 grains in a pint) than of 
either carbonate or chloride of sodium. These 
springs seem therefore to offer advantages in oxa- 
luria, and in some gouty persons. 

We ought to remark that several of the waters in 
this class, especially La Bourboule and Mont Dore, 
contain arsenic in appreciable quantities, and will, 
therefore, be mentioned again under arsenical 
waters, while others contain lithium, as Royat. 

iV. Sulphated Waters. — Composition. 
We include under this term those springs which are 
characterised by a preponderating amount of the 
sulphates of sodium or magnesium, or both sulphates 
together. They may be subdivided into (i) simple 
sulphated waters or bitter waters ; (2) alkaline 
sulphated waters^ which latter contain also carbonate 
and chloride of sodium ; and (3) muriated sulphated 
waters. 

Action. — The bitter salts can scarcely be said 
to be constituents of the organism ; they seem to 
act by stimulating, and in larger doses irritating, the 
mucous membrane of the stomach and alimentary 
canal, causing thin watery secretion, and in large 
doses diarrhoea. Sulphate of sodium is less irritating 
than sulphate of magnesium. The peristaltic action 
of the bowels is likewise increased by them. Their 
continued employment is apt to cause emaciation. 
By the presence of carbonate and chloride of sodium, 
the action of the bitter salts is modified. 

Uses. — The bitter waters are useful in habits of 
constipation with sluggish portal circulation, in 
hsemorrhoidal tendencies, in congestion and enlarge- 
ment of the liver and spleen, in some forms of 
dyspepsia, in gall-stones and allied affections, in 
gouty conditions, lithiasis, and diabetes ; and, 
cceteris paribus^ have in stout and in so-called 
plethoric persons the preference over the muriated 
saline wateis. 

Enumeration and Selection.— Where pro- 
longed courses are required, the weaker sulphated 
waters, and especially the alkaline sulphated waters, 
and the muriated-sulphated waters, are to be pre- 
ferred ; while the stronger bitter waters are more fre- 
quently selected for occasional purging doses. (l) The 
principal simple sulphated or bitter waters are : 
Pullna, Saidschutz, Sedlite, Birmensdorf, ^Esculap, 
Apenta, Ivanda, Hunyadi J^nos and other springs 
near Ofen, Rubinat, Las Caldas de Cuntio, Aran- 
juez, Friedrichshall, and Mergentheim, the two 
latter being also rich in chlorides. (2) The prin- 
cipal alkaline sulphated waters are Carlsbad, 
Marienbad, Tarasp-Schuls, Franzensbad, Elster, 
and Bertrich. The constitution and the action of 
the waters of Carlsbad and Bertrich are modified by 
their thermal nature. North America possesses 
some milder springs of .this class : Estrill Springs, 
Crab Orchard Springs, Bedford Springs, Midland 
WelL (3) The best known muriated-sulphated 
waters are Brides-les-Bains, Leamington, Chelten- 
ham, and St. Gervais. 

V. Iron op Chalybeate Watere.— Composi- 
tion. — Iron is contained in the majority of mineral 
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waten ; but we regard as iron waters only those 
where the quantity of iron is, in proportion to the 
other constituents, so far predominant as to give a 
special therapeutic character to the springs. 

Action — The formation of blood-corpuscles, the 
contractility of the blood-vessels, the oxidation and 
the production of heat, and the general nutrition of 
tissues seem to be favoured by the use of iron 
watery A small quantity only of iron seems to be 
absorbed by the stomach ; none through the skin 
The action of chalybeate baths seems to be due to 
the influence of the water and carbonic acid only. 

Uses — The conditions most benefited by chaly- 
beate waters are the various forms of anaemia, or 
poverty of blood and particularly of red corpuscles, 
especially when caused by actual loss of blood, sup- 
puration, or previous acute or chronic disease The 
liver and digestive organs, however, must be in 
healthy working order, while in cases of anaemia 
accompanied by congestion of the liver and spleen, 
chalybeates alone are rarely useful, but must be pre- 
ceded or modified in their action by the use of 
saline waters or other aperients , and this is often 
the case not only in anaemia of Indian and malarial 
cachexia, but also in chlorosis Neuralgia, sterility, 
im potency, and general debility are often benefited 
through improvement of the general health Those 
iron-waters are most useful which contain the iron 
in the form of the bicarbonate of the protoxide, 
kept in solution by free carbonic acid. 

Enumeration and Selection — Iron springs 
are { l ) comparaiwdy pure^ that is, containing only 
a few grains of other substances in sixteen ounces of 
water Schwalbach, Spa, Briickenau, Schandau, 
Liebwerda, Flinsberg, Freienwalde, Recoaro, 
Koenigswarth, Liebenstein, Altwasser, Tunbridge 
Wells, and one of the springs at Harrogate , (2) 
compound tron-sprtngs^ that is, which contain, in 
addition to iron and carbonic acid, a moderate 
quantity of other salts, especially the carbonates of 
sodium, calcium, and magnesium, the sulphates of 
sodium, magnesium, and calcium, and common salt . 
Aratapak, Orezza, Pyrmont, Driburg, Rippoldsau, 
Griesbach, Antogast, Petersthal, Elster, Booklet, St. 
Moritz, Reinerz, Godesberg, Cudowa, Imnau, Bus- 
sang, Ceresole Reale, and Santa Catarina In North 
America Bailey Springs, Stafford Springs, Green- 
castle Springs, Estill Springs, Schooley’s Mountain 
Springs, Montvale Springs, Rawley Springs Some- 
what different in their action and less easily assimi 
lated are the springs containing sulphate of iron. 
Representatives of this class are, in America — the 
Oak Orchard Acid Springs, the l^th Alum Springs, 
Stribling Springs, Bedford Alum Springs, and 
Variety Springs. The best known in Europe are , 
Flitwick in Bedfordshire, Muskau m Silesia, Parad 
in Hungaria, Alexisbad, and Ratzes Rich in sul- 
phate of iron in combination with arsenic are the 
waters of Roncegno and of Levico in the Austrian 
Tyrol, which will be mentioned among arsenical 
waters ; they are very powerful, and can only be 
taken in small doses 

VI Arsenioai Waters — Arsenic occurs in 
sufficiently appreciable quantities in some mineml 
waters to produce an alterative acuon in cases of 
anaemia, and various cachectic conditions, especially 
malarial cachexia, and in some chronic skin -diseases. 
We have mentioned already in the preceding group 
(iron-waters) two of the strongest arsenical waters, 
viz. Levico and Roncegno in the Austrian TyroL 
Weaker springs of arsenic in combination with iron 
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are . Ceresole Reale in Upper Italy, Val Sinestra 
near Tara^ j Vic-sur-Ore, Sylvanes and Bussang m 
France ; Cudowa and Linda- Pausa in Germany ; 
Gr^bernik (Grebemicza) in Bosnia. Combined 
with alkaline and muriated ingredients we have 
already mentioned La Bourboule and Mont Dore in 
France, and we may add Court-Saint-Etienne in 
Belgium. Arsenic is also contained in some springs 
of Royat, Saint- Nectaire, Samt-Honor^, Vichy, 
Vais, Uriage, Lamalou, Bath, Baden-Baden, 
Plombi^res, Porretta, &c. 

VII. Sulphur-Waters — Composition. — 
Among sulphur- waters we class those springs which 
contain eitner sulphuret of hydrogen, or the sul- 
phuret of sodium, calcium, potassium, or magnesium 
in an appreciable and constant proportion Th^ 
are partly thermal, partly cold ; and some of them, 
especially Aix-la*Chapelle, Uriage, the Columbia 
Springs in New York, and the Louisville Artesian 
Well m Kentucky, U S.A , contain a considerable 
proportion of common salt and other solids, which 
are to be taken into consideration in the apprecia- 
tion of their effects. 

Action — It is difficult to descnbe the physio- 
logical effects of the sulphur-waters, so far as 
they depend on such minute quantities of sulphur 
as are contained m them Sulphur- water baths 
seem to act in the same manner as simple baths If 
the waters are taken internally, some sulphuretted 
hydrogen is probably absorbed, entenng the circu- 
lation througn the portal vein The pure sulphur- 
waters exercise a constipating rather than an 
aperient effect The faeces become mostly 
blackened from sulphuret of iron The protracted 
use of these waters is apt to lead to a certain de- 
gree of anaemia, possibly from the action of the 
sulphur on the iron of the blood-corpuscles 

Uses — Sulphur- waters are mostly used m com- 
bined bathing and drinking courses, as also by in- 
halation ; in cases of metallic poisoning , in con- 
gestion of the liver , piles ; bronchial, laryngeal, 
and pharyngeal catarrh; in numerous cutaneous 
affections, especially the herpetic dyscrasia of the 
French , in rheumatism ana gout , and in con- 
stitutional syphilis. 

Enumeration and Selection —The best 
known thermal sulphur-waters are • Eaux Bonnes, 
Eaux Chaudes, ([^luterets, Samt Sauveur, Barges, 
Bagn^res de Luchon, Ax, Escaldes, Le Vernet, 
Amelie-les-Bains, Unage, Allevard, Aix-les-Bains, 
Aix-la-Chapelle, Baden in Austria, Baden in 
Switzerlana, Lavey, and Schinznach in Switzerland ; 
Acqui in Northern Italy , Battaglia and Abano m 
the Euganean mountains , Panticosa m Spam ; 
Mehadia, and other springs in Hungary ; and Hel- 
ouan or Helwan, near Cairo Cold sulphur-sprtngs 
are Eilsen, Nenndorf, Langenbriicken, Weilbach, 
Memberg, Reutlingen, Enghien, Challes, Suchel- 
beig, Heustrich, Gurnigel, some Harrc^te spnngs, 
Llandrindod and Builth m Wales, Moffat and 
Strathpeffer in Scotland, and Lisdoonvarna in Ire- 
land. There are also several important sulphur- 
springs in the United States of Amenca. 

VI n. Earthy and Caloareoua Waters — 
Composition. — ^As earthy and calcareous waters 
we designate those springs m which the earthy 
substances, especially carbonate and sulphate of 
calaum and carbonate of magnesium, form the 
prominent constituents. 

Action.— I n the shape of baths, the earthy 
waters act ahnost in the same way as ordinary* 
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water baths. Internally taken, the carbonate of 
calcium exercises an antacid and a soothing effect 
on the mucous membrane of the stomach and in- 
testines, and together with the sulphate of ca.lciuin 
is slightly astringent and constipating. If lime is 
absorbed, it may assist in the formation of bone, 
and may exercise also a soothing effect on other 
mucous membranes. 

USBS.— These waters, a^rding to their com- 
position, are useful in digestive troubles with 
tendency to acidity, diarrhoea, and undue irritability 
of the mucous membrane. They are employed also 
in osteomalacia, rachitis, and tuberculosis ; and, 
further, in some skin-diseases, especially in eczema, 
and psoriasis, where, however, the long continua- 
tion of the warm bath, that is, the soaking of the 
skin, is of more importance than the nature of the 
solid constituents contained in the water. Some of 
these waters possess a great reputation in chronic 
catarrh of the bladder, and in tendency to |^vel 
and stone ; but probably the large quantity of 
water consumed, as, for instance, at Contrex^ville, 
and the consequent dilution of the urine and the 
washing out of renal tubules, are here to be regarded 
as the principal causes of the useful effect. Some 
of these waters, especially Contrex^ville, are also 
often employed in uric-acid diathesis, and in the 
glycosuria oi fat and of gouty people, and not less 
so in tendency to biliary concretions. In all these 
cases the beneficial effect is principally due to the 
washing out of the tissues or small ducts by the 
drinking of laige quantities of water. The best 
known earthy or calcareous waters are : Wildungen, 
Lippspringe, Inselbad, Weissenburg, Contrex^ville, 
Vittel, lEkign^res de Bigorre, St. Amaud, and 
Cransac ; and among the table waters : Couzan, 
St. Galmier, and the Taunus water. In North 
America the best known earthy or calcic springs 
are : Butterworth Springs, Eaton Rapid Wells, and 
Leslie Well in Michigan ; the Gettysourg Spring in 
Fenn^lvania ; the Sweet Springs in West Virginia ; 
and the Alleghany Springs in Virmnia. 

Many of the waters mentioned in other classes 
might also be mentioned here, such as Bormio, 
Leuk, Barii, and Lucca, named under the simple 
thermal waters ; and Baden in Austria, Baden in 
Switzerland, Schinznach, Battaglia, Abano, and 
others enumerated under the sulphur-waters. 

On prescribing Mineral Waters and 
Bathe. — In every case we must first settle the 
question whether the treatment by mineral waters 
and baths offers advantages over ordinary treatment. 
If the question is answered in the affirmative, we have 
to consider not only the nature of the disease, but 
quite as much the nature of the individual to whom 
it occurs ; the amount of vital forces in general ; 
the power of reaction ; the state of the different 
organs ; and whether they are healthy and vigorous 
and can assist in relieving the disea^ part of the 
organism, or whether they are feeble or crippled 
and unable to respond to any unusual demand made 
on them. Thus we shall be enabled to decide 
whether stronger therapeutic influences can be em- 
ployed ; whether longer and rougher joume3rs are 
permitted, and colder climates and seasons; or 
whether delicate treatment is essential, comprising 
the simple thermal baths, summer temp^ture, 
mountain climates of moderate elevation, sunny 
aspects, and easy journeys. The baths and waters 
are not to be selected according to the chemical 
constitution of their springs alone, but the means 


and appliances in use, and the accustomed methods 
of treatment at certain places, the qualities of the 
local physician, the accommodation, the food, the 
cooking, and the social conditions, the facility of 
reaching a place, the climate and other elements of 
‘change,* are each and every one to be taken into- 
consideration. It must be evident already from 
these remarks that the same morbid affection can. 
occasionally be treated with advantage by different 
classes of mineral waters and at different spas, and 
that apparently widely different diseases may be be- 
nefited by the same spa ; not onty because many 
mineral waters are composed of difierent active ele- 
ments, but also because the internal and external 
administration of the same water may be so much 
varied as to produce a great variety of effects. In. 
many instances the disease itself cannot be directly 
attacked, but our efforts must be directed towards 
improving the general constitution, and through this 
influencing the diseased portion of the organism. 

In most cases the local physician is as important 
as the nature of the waters, and in some even,' 
more so. 

We cannot do more here than give some hints 
regarding the groups of diseased conditions in which 
mineral waters may be prescribed. 

1. Anamia . — In cases of antemia it is essential to 
consider whether the condition is caused, first, by 
direct loss of blood and its component parts ; 
secondly, indirectly by acute or chronic disease, 
sleeplessness, neuralgia, and inability to take up 
food ; thirdly, by congestion of the pelvic organs, with 
loss of blood and albuminous juices ; or, lastly, by 
diseases of the lymphatic vessels and glands, or 
visceral affections resulting from malaria or hot 
climates or from habitual constipation. The more 
the first cause preponderates, the more we may 
expect from the direct use of iron ; and we have 
then to consider whether treatment at home with 
pharmaceutical preparations, or iron-waters with or 
without change of climate, with or without baths, 
are to be preferred. In the indirect forms of 
anaemia the mildest thermal treatment, with moun- 
tain climates of moderate elevation, or the latter 
alone, with or without suitable medicinal treatment,, 
are often the only beneficial courses in delicate con- 
stitutions ; while in others somewhat less feeble ac- 
cording to individual conditions, common-salt waters- 
and baths with or without iron, or the gaseous tepid 
salt-baths of Nauheim and Rehme, or the much, 
stronger influences of sea-air and of sea- baths, are 
useful. In the third group the common-salt waters, 
with a certain amount of iron, and occasionally the- 
sulphated saline waters, must generally precede 
every other attempt at strengthening ; fer the ac- 
celeration of the portal circulation, the regular 
emptying of the different branches of the portal 
vein, and the increased tissue-change are essential 
to the improvement of the nutrition and sanguifica- 
tion ; and only after such a preliminary course the 
purer iron waters and the higher alpine air are 
likely to become useful. In the treatment of some 
forms of cluonic tuberculosis muriated saline waters 
with sea-air and sea-baths are of considerable value. 

2. Sluggish Portal Circulation , — A sluggish con- 
dition of the portal system forms a frequent compli- 
cation, not only of anaemia, but of a peat many 
ailments of the different systems of the body ; and 
is often only a part of a general want of tone in the 
oiganic muscular fibre, especially of the right ven- 
tricle and of the whole venous system. It is difficult 
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to find a name for these, by no means rare, consti- 
tutional defects, which form the main characteristics 
of what the old German ph3^icians called ‘ abdo- 
minal plethora.* If we only know what we mean 
by the terms, we may call these conditions portal 
venostty and general venosity according to the ex- 
tent of the defect. They form the jpnncipal com- 
plications and in many cases the mam cause of the 
most varied digestive troubles, as acidity, sickness, 
flatulency, constipation, and intestinal catarrh. 
They are also at the root of congestion of the 
haemorrhoidal vessels and piles, of varicosity of the 
legs, of congestion of the womb and ovaries and 
menstrual anomalies, of congestion of the liver and 
imperfect secretion of bile, and of chronic bronchial 
catarrh, with dilatation and imperfect contraction of 
the right ventricle Gravel and gout are likewise 
often associated with sluggish portal circulation. 
In the treatment of these very numerous complaints, 
widely different though they appear to be, we have 
therefore always to ask how far they are complicated 
by portal venosity, and how far diet, regimen, 
pharmaceutical and balneotherapeutic treatment 
directed against this venosity may relieve the 
special case before us. If this portal venosity occur 
in lean and delicate persons, the common-salt 
waters are often useful, as Kissingen, Homburg, 
Soden, Bourbonne-les-l^ins, Salsomaggiore, the 
Saratoga Spnngs, Michigan Congress Spring, 
Spring Lake Well in North America, &c , which 
increase the tissue-change without impainng the 
nutrition, internally and in the form of baths, or 
the simple thermal baths in sub-alpine situations, 
assisted by the internal use of salt waters If the 
individual be stout and inclined to costiveness, the 
sulphated saline waters with soda and common salt, 
suen as Carlsbad, Marienbad, Franzensbad, Elster, 
Brides-les-Bains, Luhatschowitz, and Tarasp, are 
the most effective ; while again in others of this 
class the simple alkaline waters, such as Vichy, the 
Congress Spring, &c. , are preferable In all these 
cases, however, the treatment by waters and baths 
ought to be assisted by regulation of diet and 
exercise. 

3 Gravel, — Gravel, especially unc-acid gravel, is 
usually complicated with portal venosity, and is to 
be treated accordin|[ly. As a symptomatic treat- 
ment, the alkaline mineral waters have a more lasting 
effect than thfc administration of alkaline pharma- 
ceutical preparations ; but more effective are alka- 
line waters containing sulphates, and especially the 
less concentrated and hot spnngs of Carlsbad. 
Most useful of all, especially for home treatment, 
are the waters of Luhatschowitz, with their peculiar 
combination of carbonates and chlorides. The 
earthy waters of Contrexdville and Wildbad have 
a histone reputation, and owe this in part to the 
large doses which can mostly be presenbed. 

4 Gout, — Gout IS likewise often complicated 
with and aggravated by a defective portal circula- 
tion, and we must always endeavour to fiicilitate 
the removal of the products of the retrogressive 
tissue-change ; but gout occurs m the most widely 
different constitutions. If gout and its allied forms 
be met with in so-called strong constitutions, with a 
good pnmary digestion, ability to sustain a long 
morning fiut, accompanied perhaps by a tendency 
to stoutness, and an add urine of tolerably ^h 
•pedfle gravity, becoming iridescent with nitric 
add, the alkaline sulphated waters of Carlsbad, and 
sometimes those of Marienbad, Franzensbad, Elster, 
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Tarasp, and the muriated sulphated waters of 
Brides-les-Bains, are most useful, though they can- 
not altogether remove the gouty disposition. If the 
time be short, and a long rest after the course not 

rmitted, the simple alkaline waters of Vichy may 

selected, and in more delicate constitutions the 
munated alkaline waters of Royat, ^ms, of Baden- 
Baden. In lean and weak gouty pitients, the 
common-salt waters of Homburg, Kissii^en, and 
Leamin^on, the arsenical salt waters of La Bour- 
boule, the waters of Wiesbaden, the munated sul- 
]^ur-waters of Aix-la-Chapelle, Harrogate, or Llan- 
dnndod, or, arain, weak munated aUmline waters 
like Baden-Baden, deserve a trial In many deli- 
cate persons the simple thermal waters of Buxton, 
Tephtz, Schlangenbad, Wildbad, Ragatz, Gastein, 
and Bath, and the sulphur- waters of Aix-les- Bains and 
Bagn^res de Luchon, offer great advantages ; but nu- 
merous cases may be regarded as quite intractable by 
baths and waters, and in these diet and climate and 
regulation of exercise are the only means of manage- 
ment, assisted by various anti-gouty medicines. 

5. Chrome rheumeUtsm , — In chronic rheumatism, 
associated with exudation round the joints, the hot 
thermal treatment is the most useful, either at the 
hotter simple thermal spas, as Bath, Teplitz, Acqui, 
the Euganean baths, the hot springs of North Ame- 
rica, or the natural vapour-bat^ of the cave of Mon- 
summano ; at the weaker hot salt waters of Royat, 
Wiesbaden, and Baden-Baden ; or at the thermal 
sulphur- waters, such as Aix-la-Chapelle, Unage, 
Aix-les-Bains, Barges, Bagnires de Luchon, and 
Eaux Chaudes For more delicate cases, especially 
in those combined with weakness of the muscles of 
the heart, with or without valvular disease, we have 
the gaseous thermal salt waters of Rehme and 
Nauheim In the muscular vaneties, with stiffness, 
the hotter waters are specially indicated, assisted by 
douches and shampooing In many instances, how- 
ever, the cause of constantly recumng rjieumatism 
IS weakness of the skin, and here the tonic forms of 
the cold water-cure and sea-baths promise more per- 
manent good than hot baths 

We might be expected to give a few hints on 
diet dunng mineral-water courses, but no general 
rules can laid down. Every individual requires 
rules for his own case ; and rules which may be 
necessary dunng the use of munated saline or sul- 
phated saline waters, are not necessary m other 
courses — for instance, of simple thermal or of iron 
waters. 

The resident physician ought to guide every in- 
valid, according to his or her individual condition, 
as well with regard to diet as to the internal or 
external use of waters, and with regard to exercise 
and other hygienic and therapeutic aids. The result 
of a course of waters often depends entirely on this 
guidance. It is important, therefore, to supply the 
bath-physician with a statement as to the auments 
and the constitution of the mvalid. 

Length of Treatment.— I t is a general belief 
that three or four weeks is the term for a course of 
waters or baths ; but it is impossible to fix a definite 
time. As courses of iodide of potassium, of iron, of 
quinine, or of mercury must be of different duiatioa 
m different individuak, exactly so we find it with 
mineral voters ; and as two or three courses of a 
remedy may have to be taken i|i t^ same yeaf , to 
it is often desirable to give two or three courses of 
Vichy, of Carlsbad, or of other Spa waters, in one 
year, though not all of them need be taken at tte 
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spring. In cases ][)reparatbi7 courses are 

advisable-^limatic, medicinal^ ana balneothera* 
utic ; and in as large a number secondary courses, 
ost invalids ought not to return immediately after 
a course of baths to their usual abodes and accus- 
tomed ways of living, but ought to have what the 
Germans call a * Nachkur,’ at climatic health re- 
sorts selected according to the condition of each in- 
dividual. In many instances, moreover, it is im- 
peratively necessary to abstain from work, and to 
keep to a simple diet for about a month or more 
after the course of waters, and this is especially the 
case with the more powerful waters like Carlsbad 
and Marienbad. It must be clearly understood 
that, in order to make a course of waters permanently 
beneficial, it iS necessary to avoid the injurious in- 
fluences which have led to the morbid condition, 
not only for one or two months but for the whole 
life. 

Season. — As to the period of the year, there is 
no time when the different waters might not be 
drunk, if it were necessary. Most spas are open 
only from May till October, some longer ; some only 
from June till September ; but some few localities 
are partially open also during the winter, especially 
Aix-la-Chapelle, Aix-les-Bains, Dax, Am^lie-les- 
Bains, Bath, Acqui, Salsomaggiore, ^den- Baden, 
and Wiesbaden. Many waters can be taken at 
home, and at any time of the year ; but when taken 
at home the elements of change are wanting, and 
the strict adherence to regimen and diet is often 
difficult During the summer months the demands 
on the human b^y are diminished by the external 
warmth and the greater ec^uability of the meteoro- 
logical influences J nature is more exhilarating, and 
invites to outdoor life and exercise, without much 
risk of chills and their consequences. Delicate per- 
sons, therefore, ought to select the summer months 
for courses at the spas. The later parts of the 
spring and the autumn, however, offer advantages 
to the more robust, who at those times find the 
baths and the hotels less crowded, and who can 
then receive more attention from the bath-physician. 
And, besides, those who are unable to bear heat 
have in the earlier and later parts of the season the 
benefit of cooler air, which is to the average visitor 
a real advantage at some of the hotter localities, 
like Aix-les-Bains, Acqui, Salsomaggiore, Aix-la- 
Chapelle, Ems, Kreuznach, Wies^den, Soden, 
Baden-Baden, and Ragatz. Hermann Weber. 

M INERTS LUNQ.— Pneumoconioses. 

MINER’S NYSTAGMUS.— Occupation- 
Diseases ; and Nystagmus. 

MIRROR-MAKER’S PALSY.-5^tf Occupa- 
tion-Diseases. 

MIRYACHIT (Russ. miriatchitjCf to play the 
fool).— E cstasy. 

MISCARRIAGE. — Synon. : Abortion ; Fr. 
Avortement ; Fausse Ctnuhe ; Ger. Fehlgehurt, 

Definition. — M iscarriage is the interruption of 
gestation before the ftietns hu become viable. 

Frequency.— T he relative frequency of mis- 
carriages, of premature labours (between the seventh 
and ninth months), and of fuU-time births, cannot 
he very closely estimated. Early abortions are 
often unnoticed or forgotten. The statement of 
^AThitehead is very striking, that of rixty-four women 


who had lived in wedlock till the menopause, there 
were only eight who had not at some time had a 
miscarriage. His statistics show that the period at 
which abortions most frequently occur is about the 
third month. 

.^Etiology. — The causes of abortion may be 
found either: (I) on the part of the ovum or 
foetus ; or (2) on the part of the mother. 

1. Fatah — The causes of miscarriage on the part 
of the ovum are : (d) all the diseases of the foetus 
itself which compromise its life, such as acute 
fevers and chronic diseases— chiefly of syphilitic 
origin ; and (^) many of the morbid changes in the 
foetal appendages. Of the latter the most note- 
worthy are, first, diseases of the chorion, the most 
familiar of which is the hydatidiform degeneration ; 
secondly, abnormal conditions of the umbilical 
cord, such as excessive torsion with constriction of 
the vessels, convolutions of it simultaneously round 
the neck and lower extremities, and the formation 
of tight knots upon it ; and thirdly, abnormal rela- 
tions and morbid conditions of the placenta. Where 
the placental area, for example, is of too limited 
extent, the ovum easily becomes detached from the 
uterus ; where it is too large, extravasations of 
blood easily take place in the lobules. When the 
placenta is planted low down in the cavity of the 
uterus, it is liable to partial detachments ; and thus 
in a great many cases abortion takes place at an 
early stage in patients who would have been subject 
to the greater dangers of unavoidable heemorrhage 
had the pregnancy gone on towards the usual term. 
Again, the morbid processes which occur in the 
placenta, inflammatory, degenerative, or apoplectic, 
whether due to a syphilitic taint, or to other causes, 
lead to death of the embryo or foetus, and thus in 
many instances to the early casting of the ovum. 
It is worth while to note that death of the embryo, 
and morbid changes in its appendages, do not 
necessarily at once cause abortion. Three or four 
weeks usually elapse after the death of the foetus 
ere its expulsion is effected ; the decidual membrane 
having in the interval undergone retrogressive 
changes. It is only when such an extravasation of 
blood takes place as leads to sudden distension of 
the uterus, or when the membranes burst and such 
escape of liquor amnii occurs as leads to its sudden 
collapse, that the organ is stimulated to the 
immediate evacuation of its contents. Hence, 
while the ultimate cause of abortion is often enough 
traceable to the ovum, the immediate occasion is 
more frequently due to some maternal condition. 

2. Maternal , — The causes of miscarriage on the 
part of the mother are either {a) general \ err {b) 
heal, (a) Among the general or constitutional 
conditions that favour the occurrence of abortion we 
note, first, all the causes that lead to depression of 
a woman’s health. Abortions are frequent, for in- 
stance, in times of famine ; among women who yield 
themselv^ to excesses ; in anaemic women j and in 
those tainted with the syphilitic poison. Often 
enough, especially in the last class, the cause of the 
abortion can be traced to some morbid change in 
the maternal portion of the placenta ; but some- 
times it seems to be due simply to the impure or 
impoverished condition of tne patient’s blood. 
Serondly, fevers, such as the zymotic fevers, and 
acute inflammations, more particularly of important 
viscera, such as pneumonia, occurring in gravid 
womra, very frequently become complicated by 
abortion. Thirdly, shock may bring on mis* 
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carriage, whether operating simply through the 
nervous system, of which we meet occasional 
examples, or, as is more frequently the case, by 
producing a more direct physical impression upon 
the uterus, as in cases where the patient leaps or 
steps suddenly down from a height, lifts a wemht, 
stretches her arms above her head, or is exposed to 
any sudden jar or more protracted jolting. Though 
many cases of abortion are attnbuted to such a 
cause, It IS always to be borne in mind that in some 
of these, at least, the supposed cause would not 
have led to the disaster unless there had already ex- 
isted a predisposition in some morbid condition of 
the uterus or its contents. 

Among {b) the local causes we find, first, and 
most frequently, diseased conditions of the deciduae. 
Commonly m these cases the patient had previously 
been the subject of chronic endometritis ; though oc- 
casionally cases are met with where there have been 
no mark^ symptoms previously, and the degenerative 
process may affect either the vera or reflexa or 
serotina, separately or simultaneously Second in 
frequency under this head we have the abortions 
due to displacements of the uterus, these being com- 
monly either descents or retroversions Thirdly, 
neoplasms of the uterus, such as cancers or fibroid 
tumours, sometimes permit the occurrence of 
conception, but prevent gestation running to its 
natural term Fourthly, the presence of tumours m 
the neighbouring organs, or inflammatory adhesions 
among them, may prevent the uterus from attaining 
Its full growth, and compel it to early evacuation of 
Its contents. 

Symptoms and Diagnosis.— In dealing with a 
case of suspected miscarriage, we have to determine 
first that the patient is pregnant This we do by a 
careful inquiry into the patient’s history, and a com- 
plete physical examination Supposing that, by the 
usual investigation into the signs and symptoms of 
pregnancy, we are satisfied that gestation had begun, 
we have next to ascertain whether miscamage is 
only threatening to come on, has fairly set in, or 
has already been completed 

The symptom that, in the great run of cases, first 
attracts attention, which usually goes on till the 
process is completed, and which continues for some 
hours or days subsequently, is hsCmorrhage The 
amount of blood lost varies indefinitely ; and so does 
the manner of its escape. In certain cases the onset 
of pelvic pains, with the regular intermissions that 
betray their origin in the muscular contractions of 
the uterine walls, alarms the patient and attracts 
her attention before any escape of blood has taken 
lace These cases are exceptional Usually the 
semorrhage precedes — and it may be for days or 
weeks — the expulsive action of the uterus. The 
cases, however, are rare— unless they be instances 
of very early abortion — where the process is com- 
pleted without the accession of appreciably painful 
contractions. Occasionally there occur discharges 
of liquor amnii or other vrntery fluid, or of frag- 
ments of the degenerated membranes, or of the dis- 
intenated foetus. 

These symptoms call for physical explotation of 
the uterus. If we find the uterus gravid, with the 
os undiluted and the cervical canal above it unex- 
panded, the hsemorrhage being slight and the pains 
controllable, we regard and treat the case as one 
simply of thieatenM abortion. But if the pains are 
persutent, if the os uteri opens to admit tnb finger, 
or the canal of the cervix above it is becoming ex* 
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panded ; still more, if the uterine contents are being 
pressed down within reach of the exploring finger, 
we have to do with an actual abortion which it is 
useless to seek to avert The treatment of actual 
abortion is often enough called for, even with qmes- 
cent uterus and closed canals, when the haemorrhage 
is profuse 

In trying to determine whether the miscamage is 
completed, we have first to examine the mole or 
mass that has been expelled. This consists some- 
times of the ovum alone ; of the ovum and deadua 
reflexa ; or of the ovum with all the utenne deci- 
duae Where the utenne contents escape in broken- 
down fragments, and cannot be satisfectonly pieced 
tc^ether, it becomes necessary to examine the uterus, 
and even to explore the intenor of that organ with 
the finger ; and in these and other cases where the 
diagnosis IS doubtful, it may be requisite sometimes 
to dilate the cervix with a carbolised sponge or tupelo 
tent, or with Hegar’s dilators, in order to get full 
access to the uterine cavity 

Treatment. — The treatment of miscamage 
vanes according as we have to do with a case of 
(1) threatening abortion; or (2) abortion m actual 
progress ; or (3) incomplete abortion. 

I Treatment of threatening abortion* — The treat- 
ment in a case where abortion is merely threatening 
IS largely expectant. The patient is put to bed, 
and kept at rest in the recumbent position All 
exercise or excitement, physical or psychical, must 
be forbidden. A light, non-stimubting diet, with 
fluids for the most part cold, is to be enjoined ; and 
any tendency either to constipation or to diarrhoea 
IS to be combated. Where the hsemorrhage is con- 
tinuous and the uterus atonic or flaccid, small doses 
of ergot— twenty drops, eveiy six or eight hours, of 
the liquid extract — are usenil. Diluted sulphuric 
acid or gallic acid, either alone or in combmation 
with digitalis, may be administered Where there 
are occasional pains accompanying the discharge, 
the best effects are obtained from the administration 
of opiates, which may be prescribed in the form of 
the acetate of lead and opium pill. Where the 
pains constitute the more urgent symptom, and the 
haemorrhage is less, it may be well to check the 
utenne action at once by the use of an anaesthetic 
followed by opiates, or the administration of a dose 
of chloral hydrate ; and the astnngent may then be 
dispensed with. The opiates in such cases are best 
administered hypodermically or per rectum In 
many cases the liq^uid extract of Viburnum pruni- 
folium in doses 01 5SS-51 has proved useful as a 
sedative to the uterus in threatened abortion. 

2. Treatment of actual ahortxon* — Where the 
stage of expectancy is clearly over, and the patency 
of the os internum, the peikstence of the pains, or 
the profusion of the hsemorrhage, calls for active 
interference, there are two mam indications to be 
fulfilled — namely, to restrain the hsemoDrhage ; and 
to ensure the complete evacuation of the uterus. 

To restrain the hsemorrhage, we compel the 
uterus to more energetic contraction, first, by the 
administration of lai^e repeated doses of ergot. A 
drachm of the liquid extract may be given every 
three or four hours ; but the effect of the drug can 
be most speedily and safely ensured by the hypo- 
dermic injection of ergotin— according to some such 
formula as this : ^ £i]^odni 51] ; cQoral hy(katis 
sjss ; aquse desdllatse jvyj— 16 drops to be in|ected 
into the gluteal musde {jtH Hypodermic Medi- 
cation). The dialysed solution of ergotin is sal^ 
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to produce less irritation. Secondly, the genital 
canal must be plumed. Where we hscve no other 
means at commana of checking the discharge, a 
carefully applied vaginal tampon may be trust^ ; 
or the va^nal plug may be used where the hsemor* 
rhage is going on out were b still some hope that 
the abortion may be arrested. Where the indica- 
tion is more urgent, the introduction of a sponge 
t^nt into the cervical canal is very much more satis- 
factory, and in every way more efficacious. It 
arrests the haemorrhage immediately and inevitably ; 
it excites the uterus to more energetic action ; and 
it at the same time expands the cervical canal in all 
its length. Where the indication is present for still 
more rapid dilatation of the cervix, this may be 
effected by means of dilators, such as Hegar’s. 

The complete evacuation of the uterus may take 
place by the unaided efforts of its muscular walls. 
On visiting a patient in the morning, who had a 
sponge-tent passed into the cervix uteri and a hypo- 
dermic injection of ergotin over night, we may nnd 
sponge and ovum and all expelled. Where the 
ovum is still in tUero, if it be loose and the cervix 
dilated, compression of the uterus from above the 
pubes may suffice to make it expel its contents. 
Usually, however, it becomes necessary to get at 
the interior of the uterine cavity with a finger or 
fingers passed through the vaginal canal. In most 
cases it greatly facilitates the operation to anaesthetise 
the patient, and in some cases the previous admini- 
stration of chloroform is absolutely necessary. To 
render the uterus accessible to the exploring fingers, 
it must either be pushed down from above or dragged 
down from below. The patient lying unconscious 
on her back, the fundus uteri may be depressed by the 
left hand pushed firmly and steadily down through the 
pelvic brim. The depression may be effected by an 
assistant, but never so satisfactorily as by the operator 
faimselfi No less than two fingers of the right hand 
should be used for the internal manipulation ; the 
middle finger being folded in the fornix vaginae, 
while the index passes through the os to the fundus 
uteri, and sweeps round the entire ovum, detaching 
it at any adherent points. Sometimes the middle 
finger more conveniently enters the uterine cavity ; 
and in most cases of miscarriage in the fourth 
month, the whole hand, except the thumb, may 
require to be passed into the vagina, and two or 
more fingers into the uterine cavity. Even where 
the vaginal orifice is not at first very wide, if the 
hand ^ carefully warmed and soaped, and the inter- 
stices of the fingers filled up on their palmar aspect 
with a quantity of half-melted soap, sufficient dila- 
tation is speedily effected. Occasionally the smaller 
left hand may be employed for internal manipula- 

external pressure o^the ^dus ufm. Access to the 
interior of the uterus may in most cases be gained 
more easily by dragging the Uterus down firom Below. 
One or other of the lips of the uterus — usually the 
anterior — is seized with a vulsellum, double- or 
triple-pronged, and slightly curved. One of the 
blades grasps the vi^pnal aspect of the front lip of 
the cervix as high up as the roof of the vagina, the 
other at a corresponding level within the cervical 
canal The uterus is capable of being drawn far 
down without any injury to its ligaments, or any 
laceration by the bite of the vulseUuin. It may tie 
pulled down with the right hand and kept fixed hy 
It, while the fingers the left pass into the cavity, 
and explore and evacuate it Or the vulsellum may 


be held in the left hand, or given to an assistant, to 
keep the uterus depressed, while the more familiar 
right-hand fingers do the intra-uterine work. The 
fi^er or fingers that have detached the ovum com- 
monly succeed in extracting it, aided sometimes by 
pressure with the other hand from without. If not, 
there is no objection to laying hold of the loosened 
body with a pair of long dressing-forceps, or a 
Lyon’s or polvpus-forceps, and so withdrawing it ; 
but no such instrument, even though it bear the 
name of abortion-forceps, ought to be trusted to for 
the detachment of a retained ovum or fragment of 
adherent placenta. The separation should always 
be effected by the direct action of the living finger. 

3. Treatment of incomplete abortion. — In mis- 
managed cases the uterus is left imperfectly evacu- 
ated, and the patient continues to suffer from menor- 
rhagia and metrorrhagia — it may be for months 
subsequently. In such circumstances the use of the 
curette is invaluable. Sometimes a degree of dila- 
tation with tupelo tent or otherwise is required, but 
usually the cervical canal easily permits of the pas- 
sage of a curette, with which the surfaces of the 
uterus can be scraped and the entire cavity of the 
organ can be cleared out. The curetting should be 
accompanied or immediately followed by the wash- 
ing out of the cavity with a stream of hot water, of 
the temperature of 110° to 120° F., containing i in 
5,000 of corrosive sublimate, or some such anti- 
septic, with the view at once of checking further 
haemorrhage and disinfecting the uterine cavity. In 
the cases where the ovum has undergone hydatidi- 
form degeneration, the further progress of the patient 
should be watched with special care. In a number 
of women who have been the subjects of such a 
* molar pregnancy,’ malignant degeneration has 
taken place in the interior of the uterus, apparently 
from the retention of some of the chorionic elements. 
This deciduoma malignum may give rise to fatal 
haemorrhages or to metastatic processes in the lungs 
and other organs ; and the patient’s only chance of 
cure is obtained by an early hysterectomy. See 
Placenta, Diseases of. 

After-treatment. — The uterus having been com- 
pletely emptied, the patient should be kept at abso- 
lute rest in bed, and subjected to the same treat- 
ment as an ordinary puerperal female. 

Alexander Russell Simpson. 

MITOSIS (ftfrof, a thread). — Synon. ; Karyo- 
kinesis; Indirect Cell-division. — The process by 
which living animal-cells usually divide and multiply. 
See Cell. 

MITRAL VALVE AND ORIFICE, Diseases 
of .— See Heart, Valves and Orifices of. 
Diseases of. 

MOFFAT, In Scotland. — Sulphur and also 
chalybeate waters. See Mineral Waters. 

MOQIQRAPHIA with difficulty ; and 

ypd^n, I write). — A synonym for writer’s cramp. 
See Writer’s Cramp. 

MOLE.— MOLAR PREQ NANCY. —Defini- 
tion. — A dci^enerated mass formed in the uterus as 
a result of conception. 

There are two varieties of mole: (i) the fleshy, 
corneous, or blood-mole ; and {2) the vesicular or 
hydatidiform mole. 

I. The Carneoue or Fleshy Mole.— This 
Is sometimes called a hlood^mole or apoplectic otfum 
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owing to Its haemorrhagic origin. Some authorities 
think that a cameous mole is a later stage of a 
‘blood-mole,* altered either by organisation or by 
changes due to decidual endometritis. The cameous 
mole is due to haemorrhage into the decidua vera or 
aerotina. The blood may find its way between the 
decidua vera and reflexa, or between the chorion 
and amnion, or more rarely may invade the amniotic 
cavity itself. In any case the involved chononic 
villi are separated from the maternal blood-supply, 
or rendered useless by compression, and it the 
haemorrh^e be extensive, or be in the neighbour- 
hood of the insertion of the cord, the embryo 
perishes, and shrinks, and, if the amniotic cavity is 
encroached upon, may disappear altogether. The 
resulting mole is a thick-walled cyst, lined by 
amnion, which is thrown into irregular bosses by 
the extravasated blood. It is distinguished from 
extraded fibroids by its general appearance and by 
the presence of decidual cells and villi, and by the 
absence of muscle-fibres From the membrane of 
membranous dysmenorrhoea, and from the decidua 
of ectopic gestation, it is distinguished by the pre- 
sence of villi and by the great thickness of the cyst- 
wall A mole of a similar type may form in the 
Fallopian tube in cases of tubal gestation See 
Pregnancy, Diseases of 

Symptoms and Diagnosis. — After a few weeks 
of pregnancy the usual symptoms and physical signs 
of gestation gradually become less defined If the 
uterus be examined bimanually at intervals dunng 
this period, it is found to have become suddenly 
enlarged as a result of the haemorrhage, and then 
to have gradually lessened in size, remaining smaller 
and more incompressible than it would have been 
in normal pregnancy The ovum may at once 
come away, or, as frequently happens, may remain 
tn utero {missed abortion) till the fifth or sixth 
month ; or even remain, a fact of medico-l^al 
importance, till long after full-term, and cases are 
reported where menstruation has in the interval been 
normally re-established More usually, however, 
there is a brownish and sometimes offensive dis- 
charge, with occasional bright red hamorrhage, and 
the diagnosis then has to be made (i) from the 
hamorrhage caused by decidual endometritis, when 
the uterus is usually normal in size and evidences of 
normal foetal growth are forthcoming, (2) from 
hydatidiform degeneration of the chonon to be pre- 
sently considered, and (3) from deciduoma malignum 
{see Placenta, Diseases of, and Pregnancy, 
Diseases of), or (4) from a normal pregnancy with 
•such complications as epithelioma, or mucous poly- 
us of the cervix. The differential diagnosis will 
e discussed under the next vanety. 

Treatment — The treatment is to empty the 
uterus. While the mole remains in its cavity, the 
patient is exposed to the risks both of haemorrhage 
and of septic infection. The administration of ergot 
may be sufficient to stimulate the uterus to expel its 
contents ; but should this not occur, the aseptic use 
of the sound will often succeed. Should the uterus 
atill remain inert, the cervix must be dilated rapidly, 
under anaesthesia by preference, and the contents 
removed by the finger or by ovum-forceps, aided by 
«upra-pubic pressure; and the cavity washed out 
with some warm antiseptic injection, and lightly 
packed with iodoform-gause for twenty-four hours. 

2. The Veeioular or Hydatidiform Mole. 
The term * hydatid mole * is mklead|ng,^ the condi- 
tion has nothing to do with the Tania echinococcus. 


.Etiology.— The aetiology of these moles is still 
obscure. They are known to be secondary to fer- 
tilisation of the ovum, though a few authonties have 
endeavoured to prove that it may occur in the uterus 
of a virgin ; it is the cause and not the result of the 
death of the emb^o ; it may occur in successive 
pregnancies m the same woman, and yet may in 
other cases be found in only one of twins ; it may 
exist in cases where both the mother and child have 
been dropsical ; it occurs with greater relative fre- 
quency in woman after thirty years of age; and 
tnough there may be no history of syphilis in the 
woman herself, it is not infrequently found in women 
whose husbands have had that disease. 

Morbid Anatomy —The vesicular mole is the 
result of a myxomatous degeneration df certain of 
the cells forming the inner lining of the chononic 
villi. These cells swell and gradually fill up the 
cavity of the villus, giving it the appearance of a 
vesicle, and causing obliteration by pressure of the 
contained loop of capillanes. This degeneration 
occurs at intervals along the length of a chononic 
villus, giving It a moniliform appearance like a 
senes of vesicles threaded on a fleshy stalk The 
disease may be confined to those villi which usually 
atrophy during the second and third month, or may 
affect mainly or exclusively those engaged in form- 
ing the foetal portion of the placenta The depth 
to which the vesicles penetrate into the utenne 
decidua or even into the muscular tissue depends 
upon the depth to which the vilU had already 
penetrated The embryo, m its compressed or 
obliterated amniotic cavity, is rarely discovered, 
unless the affected vilh cover only a small area. 

Symptoms, — After four or five weeks of appa- 
rently normal pregnancy the patient notices a httle 
haemorrhage at irregular mtervals, often induced by 
stooping, lifting, coitus, or straining at stool The 
haemorrhage is, as a rule, slight and watery. Oc- 
casionally, if villi are detached from the decidua, 
haemorrhage may be profuse, and if vesicles pro- 
trude through a dilat^ cervix, the discharge may 
become brown and offensive. As a rule the consti- 
tutional (reflex) symptoms of preroancy, such as 
morning sickness, are more marked and more per- 
sistent The physical signs differ from those of 
normal pr^nancy m that the size of the uterus in- 
creases at a greater rate owing to the vesicular 
growth, and that although intermittent contraction 
of the uterus and the utenne souffie are observed, 
the evidences of the presence of a foetus, such as 
abdommal and vaginal ballottement, foetal move- 
ments, and foetal heart-sounds, are absent, except m 
those rare cases when a second normal foetus is also 
present. 

A vesicular mole may be expelled at any period 
of gestation, or it may remain and be expellea at an 
indefinite date after full term. 

Diagnosis. — The diagnosis has to be made from 
normal pregnancy by the haemorrha^ and by the 

hysical signs as alrc^y stated. It has also to be 

istin^shed from those cases of pregnancy accom- 
p^ied by haemorrhage due to aecmual endome- 
tritis, or to such com{mcation as mucous polypus or 
malignant disease of the cervix ; as a rule, die ffict 
that in these conditions the uterus is not larger than 
the size expected for the date serves to make the 
diagnosis. In case of fleshy mole the uterus is 
smaller than it vrould be if a normal pregnancy, and 
this at once distinguishes the case mm that of a 
vesicular mole, when the uterus is much huger than 
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normal, reaching the level of the umbilicus at the 
fourth month. A certain diagnosis can, however, 
often only be made by discovering vesicles in the 
discharge, or by dilating the cervix and exploring 
the uterine cavity. This, for instance, is the only 
way to differentiate between vesicular mole and 
deciduoma malignum, and in this connection it must 
be remembered that cases have been recently re- 
ported of new-growths of a similar myxomatous 
type, apparently growing from tufts of myxomatous 
^li left in the uterine wall, with secondary growths 
in the labia majora and lungs. 

Treatment. — As soon as the haemorrhage and 
physical signs have led to a positive or tentative 
diagnosis, the uterus should be encouraged to expel 
its contents by drachm-doses of the liquid extract of 
ergot three times daily, and the patient should use, 
twice daily, an antiseptic vaginal douche. 

If the mole still remain in uteroy and haemorrhage 
persists, the patient should be anaesthetised, the 
cervix dilated rapidly with graduated bougies, and 
the uterine contents carefully separated by the ex- 
ploring finger combined by external manual pres- 
sure. This method of ‘expressing* the uterine 
contents while the internal fingers gently separate 
pd extract the vesicles as they come within reach 
is far the safest plan, for the uterus is so easily 
lacerated in these cases that the use of the curette 
is fraught with danger. The uterus should then be 
irrigated with iodised water and lightly packed with 
gauze, the patient kept in bed for ten days, and 
ergot given to encourage involution. Great care 
should be taken to detach all vesicles, otherwise 
secondary hsemorrhage or septicaemia are possible 
complications. 

It is important to remember that twin pregnancies 
may occur in which vesicular degeneration affects 
the chorion of but one ovum ; and that quite possibly 
the sound ovum may proceed to full development, 
as is said to have occurred at the birth of the ana- 
tomist Beclard. Amand Routh. 

MOLES. — This term is applied to a circum- 
scribed pigmented spot or tumour of the skin, of 
developmental origin, frequently raised above the 
surfece,^ roughly papillomatous in structure, and 
often with an excessive development of hair. Oc- 
casionally moles develop in later life, but in such 
cases the lesion is probably due to some defect 
during development, which has escaped notice. 
Subs^uent increase in size draws attention to the 
affected area. Areas of abnormal pigmentation 
with overgrowth originate from various causes in 
later life, and to such lesions the word ‘ mole * is also 
ap^ed, but they pass, strictly spiking, into a 
different cat^ory. To these congenital defects the 
term navus is also firequently applied. 

Such a mole or naevus ma^ consist simply of an 
excess of melanin deposited in the lowest layers of 
the stratum mucosum and in the limiting layer of the 
cutis, and such pigment-spots especially develop at 
any period of life. But usually the abnormalities 
of development are more marked. Thus irr^- 
larities in the growth of the cutis may produce irre- 
gularities of the surface, and lead to tnc formation 
of papillonmtous excrescences (navus verrucosus^ 
navus papUlomatosmY More important are the 
apparently isolated infusions of epithelium, which 
lie deep in the connective tissue. These ejrithelial 
inclurions are the areas which mobably first show 
the signs of overgrowth and mabgnant change, not 


infrequently arising in moles. Hairs are usually 
present on the surface, and may be fine and lanugo- 
like, or more usually numerous and firm in consis- 
tence (navus pitcsus'). The changes in the connec- 
tive tissue consist of increase in amount, abnormal 
development of blood-vessels (angiosnaia)^ and occa- 
sionally excessive formation of fot-cells. The 
amount of pigmentation is usually great, but it may 
be only slight, or even in some cases apparently 
absent (white moles). 

The distribution and size of moles vary within 
wide limits. They may be quite small or occupy 
large areas of the surface; and occasionally the 
skin of a limb or of a large segment of the body 
may develop the naevous structure. A linear distri- 
bution along the course of a limb, or on the trunk, 
may sometimes be seen, suggesting the distribution 
of the cutaneous nerves, but are probably so 
arranged owing to defects in the development of 
the body-segments (navus unius lateris). 

Small moles give little trouble, but when large 
and disfiguring, or interfering mechanically by their 
presence, they should be removed. This should be 
done thoroughly by excision, and care should be 
taken to irritate the affected areas as little as pos- 
sible. In the case of small moles destruction by 
electrolysis is possible, and the electrolysis of the 
hairs on a mole is occasionally sufficient to destroy 
the whole structure. Irritation and attempted de- 
struction by caustic agents are inadvisable, espe- 
cially in the case of adults. Growths originating in 
moles are usually melanotic, and often of great 
malignancy. It cannot be doubted that tampering 
with moles by means of irritating agents is likely to 
stimulate the tendency shown by these formations 
to become malignant. James Galloway. 

MOLLITIES OSSIUM (Lat). — Synon. : Osteo- 
malacia ; Malacosteon ; Fr. Ramollissement des Os\ 
Ger. Kuochenerweichuftg, 

Definition. — A condition characterised by a 
progressive decalcification of the bones and re- 
placement of the true bone-tissue by a soft very 
vascular gelatinous material, and leading to great 
deformity of the skeleton. 

Etiology and Pathology.— The disease is 
rare, and much more rare in Great Britain than on 
the Continent. It chiefly attacks the poor, and is 
ten times more frequent in women than in men. It 
is most often met with between the ages of 25 and 
35, and pregnancy appears to exert a marked 
influence in causing the disease. Thus, among 
women, it is almost limited to multiparae, and many 
of the patients have borne children in rapid succes- 
sion. The symptoms are usually first observed 
during pregnancy, and the disease may be arrested 
after parturition and become again active on the 
rccunence of pregnancy. The removal of the 
uterine appendages is said to have had a beneficial 
effect upon the disease. The lime-salts of the 
affected bones are dissolved by lactic acid, and the 
disease has therefore been attributed to an excess 
of this acid in the blood. The occurrence of 
many cases in certain localities has led to the 
suggestion that there may be some climatic condi- 
tion causing the disease, and that it may be endemic. 
The vera causa of this affection is at present un- 
known. It is not an inflammatory disease of the 
bones, nor is it a true atrophy such as opeurs from 
disuse, or old ape, or in mental and malignant 
disease, nor can it be described as a neoplasm. It 
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appears to have no connection with nckets, which 
is a change in growing bones, whereas molhties 
ossium attacks the fully-formed skeleton. It is a 
disease sut generis^ commencing m the medulla of 
bone and gradually extending thence to the peri- 
phery. Whether it is due to the presence of excess 
of acid, such as lactic acid, in the medulla, or 
whether this is one of the effects of a more subtle 
nutntive change is not determined 
Anatomical Characters.— The osseous la- 
mellse become decalcified prc^essively from the 
centre towards the periphery of the bone; for a 
short time after this the lacunae and the contained 
corpuscles can still be made out, but gradually all 
trace of the bone is lost, its place being taken by a 
very vascular soft gelatinous tissue which has 
previously replaced the true marrow Into this soft 
fibro-cellular tissue haemorrhages often occur; in 
extreme cases it may be almost diffluent The 
outer shell of bone is the last to be affected, and m 
advanced stages of the disease this may be perforated 
in several places There is no change in the peri- 
osteum, nor any formation of new bone beneath it 
As the result of this process the bones become 
very soft and yield under the influence of gravity 
and muscular tension, so that the most extreme 
deformities result. The change first affects the 
bones of the pelvis and the lower part of the spine, 
and the disease is often first recognised during par- 
turition The deformity produced in the pelvis is 
great and peculiar ; the sacral promontory falls 
forward under the weight of the body, the pubic 
symphysis is forced forwards like a beak, and each 
acetabulum is pressed in by the head of the femur 
This ‘ beaked ’ or ‘ triphite ’ pelvis may be the cause 
of serious difficulty in parturition. Next to the 
pelvis and spine the ribs are the bones most often 
affected , numerous fractures and bendings may 
occur, and the most characteristic change is the 
formation of a deep vertical groove on each side due 
to the pressure of the arms , the ribs are often broken 
at the front and back of this groove Multiple 
fractures as well as bendings occur in the long bones 
of the limbs , in the earlier stages the fractures may 
unite, but when the disease is advanced union does 
not occur Osteomalacia attacks fully-developed 
bones, and does not begin in, or chiefly affect, the 
epiphysial ends of long bones Excess of lime- 
salts IS present in the urine and faeces, the channels 
by which the absorbed salts are eliminated. 

’ Symptoms — The onset of the disease is very 
insidious , the patients are usually thin, anaemic, 
and poorly nourished Pam of a ‘rheumatic* 
character is generally experienced, but as this is 
referred to the pelvis and lower parts of the spine, 
and usually accompanies pregnancy, it is often sup- 
posed by the patient and her fnends to be con- 
nected with tne enlarging uterus. It therefore 
happens that as a rule no special attention is paid to 
these pains, and only when parturition commences 
and an examination is made are the grave effects 
of the disease discovered in the narrowed distorted 
pelvis which gravely interferes with natural delivery. 
Similar rheumatic pains are felt in other affects 
bones, and the bones may appear to be slightly 
enlarged ; they are tender to pressure. But here 
also It IS only when the bones are found to be 
softened so tbit they yield to pressure in various 
directions, or can be bent by the surgeon, or 
undergo numerous spontaneous fractures*, that the 
nature of the disease is recognised. The disease b 
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chronic ; it is verjr rarely arrested altogether ; 
sometimes the condition seems to improve for a time, 
more generally the patient slowly becomes more 
and more cnppled, deformed, and helpless, and 
finally succumbs from some intercurrent disease, 
especially of the respiratory organs, whose function 
18 gravely interfered with by the softening and frac- 
tures of the nbs and sternum. Many of the patients 
have lost their life during pattuntion from the 
severe procedures necessary to effect delivery. 

Diagnosis. — The age of the patients affected, 
the bones first attacked, and the extreme softening 
that occurs in them, at once distinguish this disease 
from rickets. Some authorities hive descnbed a 
form of molhties ossium occurnng m adolescents, 
but It is very doubtful whether thu differs essen- 
tially from late rickets The extreme softening and 
bending of the bones, the early and special affec- 
tion of the pelvis and spine, followed by the wide 
extent of the changes in the skeleton, and the age 
and sex of the patients, are the points which serve 
to distinguish molhties ossium from fatty atrophy 
and spontaneous fracture from malignant growths or 
so-called fragilitas ossium 

Treatment — As soon as the disease is dis- 
covered, everything possible should be done to 
improve the general nutritive condition of the 
patient She should be removed to a bracing 
locality— certainly removed far from any district 
where the disease is endemic — and supplied vith a 
liberal nourishing diet Careful gentle massage may 
usefully replace the exercise which has become im- 
possible If pregnant, abortion should be induced 
Future pregnancy must be forbidden. Some gpod 
has been reported to follow oophorectomy If 
delivery at term has to be effected through ^he 
abdominal wall, the uterine appendages shotld 
certainly be excised with or without the utens 
The administration of bone-marrow m tablets his 
been followed by benefit, and appears to be a hope- 
ful method of treatment. A. JPearcb Gould 

MOLLUSCUM CONTAGIOSUM.— Synon 
Epithelioma contagiosum. — This disease is charac- 
terised by the growth of small contagious tumours 
from the epidermis 

Description — The tumours vary in size from 
the smallest visible spot to that of a pea. Very 
rarely larger masses have been produced by the 
confluence of smaller ones They project from the 
surface ot the skin m a distinctly hemisphencal 
form and have a firm elastic consistence They are 
often semi-translucent and have a yellowish or 
‘ mother-of-pearl ’ tint varying to some extent with 
the texture and pigmentation of the surface which 
they occupy. Early in the course of their growth 
they present a depression on the summit which, as 
the tumour increases in size, is seen to be the 
onfice of a passage leading to a cavity in the centre 
of the tumour occupied by efuthehal d^bns, due to 
degeneration of the epithelial cells composing the 
tumour. From this orifice the degenerated cells 
escape or can be expressed as a greyish-white 
caseous material. Occasionally more than one 
channel may lead to the softened centre of the 
tumour. The tumours anse on any part of the 
skin, but are most frMuently obs^M on parts 
exiposed to contagion. Thus the face, espedall^ m 
the case of children, is one of the commonest sites. 
In adults the genital organs and surrounding parts 
are not mfrequently affected, and the breasts in the 
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case of nursing won^ may become inoculated. 
In rare cases the tuinours may be scattered over 
t^e whole surfieice of the body. The tumours in- 
crease slowlvi frequently taking months to attain 
their full use, an4 then remain without much 
alteration for an in 4 efinite Slight injuries 

cause their destruction, ^ey not infrequently 
suppurate, and then be a source of mu^ pain 
and inconvenience ; but their tenden^ is to wither 
away or to disap|)^T from some accidental injury. 
Scars do not remain unless suppuration has oc- 
curred or they hsve been removea by violence. 

Contagion. ^That the disease is contagious is 
shown by the Ibllowing evidence: (i) Many well- 
authenticated instances are now recorded of the 
disease spreading from one individual to another. 
One child aft^ another in a family becomes affected, 
and nurses communicate the disease to children 
under their charge. One of the most interesting 
examples of conveyance of the disease from one 
individual to another is given by Neumann. A 
group of cases consisted of a mother and twins— 
inhints at the breast. The disease showed itself in one 
of the in&nts, the mother’s breast was then affected, 
and, finally, the other child showed the disease. 
(2) Outbreahs of the disease in hospitals and schools 
have xequently been placed on record. (3) Instances 
are recorded of physicians and others accidentally 
inoculating themselves bv contact with cases of the 
disease. Brocq is quoted by Stelwagon as follows ; 
* I iiioculated myself involuntarily with molluscum 
witl my nails, after having pressed out with the 
nai/s of the two thumbs the contents of a lesion of 
mqlluscum in a patient. Soon afterwards I inad- 
ve/tently scratched my face. About a month and a 
^f later several lesions of molluscum developed 
iuthis region.’ (4) Many attempts have been made 

inocukte the disease experimentally, and though 
iA the majority of the instances the experiment 
^iled, enough successful inoculations have been re- 
corded to establish its possibility. The exact nature 
of the contagion is unknown. The incubation- period 
seems to vary from four weeks to six months, the 
usual period being from six weeks to three months. 

It IS worthy of remark that certain animals, 
especially birds, e.g. pigeons and domestic fowls, 
suffer from a disease affecting the head, beak, and 
claws very similar in appearance to molluscum 
contagiosum, which has been described as epithe- 
lioma cofUagiomm of birds. Cases have been de- 
scribed of pe^ns handling animals so affected who 
presented lesions resembling those of molluscum 
contagiosum. 

Histology. — Recent observations show that the 
tumours do not arise from the sebaceous glands, as 
was formerly supposed. The increase in the cells 
takes place in the rete Malf^hii, at one point or at 
several points in close vidnity. The mass of new 
tissue pressing doumwards tends to flatten the under- 
lying papillae, although some of them may remain 
and serve to form the flne fibrous partitibns which 
S|^rate the lobules of the growth from each other. 
The overlying epithelium becomes raised and 
stretched, and the pressure thus produced serves to 
retain the little lobules of the tumour in close con- 
tact with each other. As the tumour inaeases in 
sire, one or more depressions or umbilications appear 
on the surfiace, due to falling inward of the most 
projecting point of the growth, and then the mass 
of newly-itormcd epithelium below appears to be 
in continuity witli» and invaginated from, the orer- 


l3dng epithelium. On examining the interior of the 
growth the cells of the rete are seen to be large, 
but may seem normal in other respects, showing 
their * prickle-systems ’ as in the normal skin. The 
stratum granulosum is present, and usually more 
developed than usual. Its cells retain a regular 
arrangement till degeneration of the epithelium 
occurs, when slight injury readily causes them to 
become displaced. The keratinisation of the epi- 
thelium occurs normally; but it is noted that the 
cells of what should form the horny layer do not 
shrivel in the usual way, but remain large and 
become more and more distended. This distension 
is due to the appearance of a peculiar colloid or 
hyaline degeneration of the protoplasm of the cells, 
which may be noted in the cells of the stratum 
mucosum, but becomes more obvious as the horny 
layer is reached. As the cells become distended 
with the material, they produce certain peculiar 
microscopic appearances, owing to the distribution 
of the colloid substance within the cells, which 
have been recognised for long as the ‘ molluscum- 
bodies,’^ — the cells in the homy layer becoming com- 
pletely distended, showing almost no trace of their 
nuclear chromatin, and resembling small cysts. 
Some observers have affirmed that these Indies 
are intracellular protozoa. But none of the signs 
of reproduction have been satisfactorily observed in 
the molluscum -bodies. They have not been grown 
externally to the body ; and therefore no successful 
inoculation from a pure culture has been made. The 
hypothesis that these ‘ molluscum -cells ’ show proto- 
zoal infection can therefore no longer be sustained. 

As the horny cells form they lose their ‘ prickle 
systems ’ and become less adherent to each other. 
At the same time the hyaline degeneration of their 
protoplasm renders them soft, so that pressure on 
the tumours causes the internal degenerated mass to 
become expressed as the * curdy ’ material so easily 
recognised. At or near the surface of the tumour, 
intermingled with the molluscum-cells, various bac- 
teria may be recognised. Their presence is acci- 
dental, but explains the ease with which suppuration 
may arise. 

Treatment. — The injury done to the tumour 
by expressing its degenerated contents is frequently 
sufficient to cause it to shrivel and disappear. The 
introduction of a drop of pure phenol, acid-nitrate 
of mercury, or of a sufficiently strong solution of 
iodine, by means of a glass rod or a spill of hard 
wood, is, however, a more satisfactory method of 
destroying the growth. Often the most satisfactory 
method of treatment is to split the small tumours to 
their bases with a suitable sharp knife, empty the 
contents by means of a small curette, and then 
control the small amount of haemorrhage likely to 
ensue with a pad of lint and bandage, or with a 
collodion-gauze dressing. Suppuration is apt to be 
caused, and should be avoids with care. Occa- 
sionally it is wise to excise the tumour entire, so as 
to produce a ‘ clean cut,’ especially when suppuration 
must be rigidly avoided, as in the neighbourhood of 
the orbit. Electrolysis is of considerable service in 
destro^png the tumours when they occur in situations 
rendering an incision inadvisable. In cases where 
small tumours are present closely aggregated on the 
trunk or extremities, it m^ be s^v^ble to attempt 
their removal by means of flexile collodion or plaster- 
musUn, containing from 2 to xo per cent, of salicylic 
acid. 

James Galloway. 
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MOLLM8CUM FIBR 08 UM.--.The name Is 
applied loosely to certain forms of fibroma arising 
from the connective tissue of the skin and. sub* 
cutaneous tissue. They usually make their appear* 
ance in early life, but become larger, and apparently 
more numerous, later on. They are often of con* 
genital origin, due to defective development of the 
mesoblastic elements of the skin. In the majority 
of cases only a few small tumours may be noted $ 
perhaps it may be said that there are few persons 
who do not develop small examples of molluscum 
iibrosum at some period. 

The tumours are, however, frequently numerous. 
On palpating the skin small roundish gaps may be 
felt in the cutis due to the development of the 
peculiar fibrous tissue of the tumour I'he tumours 
as they develop produce hemispherical projections 
from the surface, which may attain large dimensions ; 
and these often become pedunculate as their size 
and weight drag on their attachment Thev are m 
some cases innumerable; cases are not infrequent 
when, owing to their great numbers and size, they 
completely disfigure the parts affected ; and when 
the whole body is affected, as is occasionally the 
case, the sufferer almost loses human semblance. 
These cases are usually accompanied by other ano- 
malies, such as angiomata, pigmentation, and excess 
of hair , and not infrequently the sufferers are men- 
tally deficient. Occasionally large areas of the skin 
are affected by overgrowths of similar character, 
giving rise \o pendulous folds of skin, instead of 
isolated tumours To such cases of the disease 
terms such as molluscum pendulum^ dermcUolysis^ 
and pachydermatocele have been applied 

After reaching a certain size the tumours usually 
remain passive for an indefinite period, though oc- 
casionally some of them may shrink and disappear. 
They do not develop the charactenstics of malig- 
nancy 

The tumours consist of bands of interlacing 
fibrous tissue bundles of differing consistence, but 
usually more or less oedematous. In many cases, 
especially when the tumours are numerous, there 
can be little doubt that they develop from the con- 
nective tissues of the peripheral nerves (von Reckling- 
hausen), and are m reality neurofibromata* Such 
cases are often associated with multiple fibromata of 
the nerve-trunks 

Treatment.— -No method of treatment has been 
suggested to prevent the development of the tumours. 
.When thev are in situations likely to be injured, or 
when they interfere mechanically on account of their 
size, they may be removed by surgical methods 
James Galloway. 

MONOMANIA — Synon. s Fr. Monomantei 
Ger Wahmtnn* — This term is falling into disuse 
by reason of its vagueness, and because it has been 
employed by various writers to denote different 
kinds of insanity. Some have used it to denote an 
msanity which is indicated by some one particular 
delusion, the mind remaining clear on every other 
point. Others mean by it an insanity without 
delusion, an affective or impulsive msanity, the 
essence of which is the absence of delusion, and the 
so-called integrity of the intellectual portion of the 
mind Esquirol thought it a disorder of the facul- 
ties limited to a few subjects, with excitement, and 
gay and expansive passion ; while, according to 
others, melancholia without delusion would be an 
instance of affective monomania. We may take it, 


MONStROSITIES 

however, that all autl)ors are agreed in using the 
term < monomania* to indicate a partial insanity, 
which enables the Mtient to converse and act 
rationally to a considerable degree, and therefore 
renders his responsibility a matter of question. Such 
cases form the grounds of forensic contention, 
whether criminal or civil ; but it is better to affix 
to them some more precise term, and to indicate 
symptomatologically and pathologically the exact 
nature of the mental and bodily condition of the 
alleged lunatic. See Insanity, Delusional, p. 763. 

G. F. Blandford. 

MONSTROSITIES AND MALFORMA* 
TION8 — Under the heading of < Diseases of the 
Foetus* (p 549) the results of the action of morbid 
agencies upon the unborn infant durmg the foetal 
period of antenatal life have been dealt with* 
when, however, the causes of disease act upon 
the unborn in the embryonic or formative period 
of intra-utenne existence there is reason to believe 
that they produce monstrosities and malformations, 
and not maladies. Embryonic physiology is em* 
bryologv, and embryonic pathology is disordered 
embryology or teratology j when the chief function 
of the organism is to form organs, the most stnking 
result of disordered function will be malformed 
organs ; normal embryogenesis and organc^enesis 
become under pathological influences teratogenesis 
and morbid organogenesis If this theory of the 
causation of monstrosities and malformations be 
accepted, much that is inexplicable otherwise is 
done away with Of course the penod dunng 
which malformations can originate is thus narrowed 
down to the earliest weeks of antenatal life ; at the 
same time all anomalies of formation do not take 
origin in these few weeks, for some organs and 
some parts of the body are longer m passing 
through the embryonic stage than others; and so 
long as they are m the embryonic or formative 
stage they are liable under the action of patho- 
logical agencies to teratogenesis or malformation. 
There is thus a difference in degree only between the 
monstrosities and the malformations, and the usual 
mode of action of the teratogenic cause is to arrest 
embryc^enesis or organogenesis, leaving as a per- 
manent condition what should normally be only a 
passing or transitory one. Inasmuch, however, as 
in the formation of the human embryo vanous- 
scaffoldings are used, reminiscent of the embryo- 
genesis of organisms lower down in the zoological 
scale than man, the results of this arrestm^ process, 
become very complicated, as is seen, for instance, 
in the persistence of vanous portions of the bran- 
chial arches and clefts. One at least of the means^ 
by which these arrested developments are produced 
IS defective growth of the amnion, on account of 
which the membrane either remains m close, con- 
tact with the developing part exerasing pressure 
upon It, or forms attachments to the embryo which 
afterwards make traction upon speaal regions and 
deform them. In this way a ^eat many of the 
anomalies which used to be ascribed to foetal 
diseases can be much more satisfactorily explamed 
it is not a foetal disease setting up a monstrosity, 
but a monstrosity arising pnmanly ; in a word, the 
monstrosities and malformations are the only 
diseases which can be expected to affect the 
embryo; they are the diseases of the embryo. 
The double monsters, however, and monstrosities 
by excess (showing redundancy of parts) can hardly 
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be expUined by the theory of arrested develoj^ent 
due to amniotic pressure^ For their origin it 
IS necessary to consider the period of antenatal life 
preceding the embryonic — the germinal, in other 
words ; there is much evidence to help to prove 
that the double character of the embryo is de* 
termined before the first embryonic rudiments 
appear in the embryonic area of the blastodermic 
vesicle. Possibly polyspermia or the entrance into 
and functional influence of more than one sperma- 
tozoon upon the ovum may be one at least of the 
ways in which double monsters or united twins are 
determined. When the malformation or mon- 
strosity has been produced in tUero, the monstrous 
foetus may be carried through the rest of antenatal 
life, for as a rule the placenta is not involved to a 
lethal extent ; and it is remarkable to note to what 
an enormous degree the foetus may be deformed 
and intra- uterine life still be possible of continu- 
ance. It is this fact that has 1^ some to conclude 
that the monstrosities found on the foetus at birth 
have been produced during the fcetal period of 
antenatal ezmtence. 

Classification. —No ^eme of classification 
yet proposed is altogether satisfactory, for mal- 
formations and monstrosities do not lend themselves 
to arrangement in linear series, but exhibit inter- 
mediate types or connecting links for which it is 
difficult to find a place, or which seem to be equally 
well placed in two, or even three, diflerent groups. 
It will be sufficient for practical purpo^s to make 
two large divisions, in one of which are placed the 
malformations and monstrosities characterised by 
defect of formation or by altered relation of parts 
>(mono6omatous terata), while in the other are those 
with excess of formation as their prominent feature 
(polysomatous terata). The latter group will be 
•considered first 

Folysemaious Terata or Double {and Triple) 
Monsters , — Under this beading come the cases of 
two (or very rarely three) foetuses united to each 
other with ^ the possible degrees of fusion, from 
those with a single body, four limbs, and a bead, 
showing more or less duplicity, to those in which 
the foetuses are separate save as r^ards the vessels 
of the umbilical cords which anastomose with each 
other. The former are instances of what are com- 
monly called double monsters or united twins, and 
the latter are known as allantoido-angiopagous 
twins. 

United Twins . — These may be of two kinds — 
symmetrical, in which it can be seen that two 
foetuses of fairly equal size are joined usually bv 
corresponding parts, according to Saint-Hilaire^s 
* loi ^affinit? ou soi pour soi ; ’ and asymmetrical, 
in which one foetus is much sinaller than the other, 
and is commonly described as parasitic upon it. As 
examples of the first group may be mentioned the 
thoracopagous twins, such as the Siamese brothera, 
in which there are two almost complete bodies 
united more or less extensively in the thoracic and 
abdominal region ; the dicepbalic terata, in which 
the lower part of the monstrosity is single while the 
upper part shows more or less complete duplid^ 
examj^e, Rita-Cristina) ; and the syncephalic 
erata, in which the upper part of the ijodiet b so 
used as to appear as 8in|gle, while there aze four 
ower limbs and sometimes also two vertebral 
olumns in the lower part. Almost all the pos- 
ible intermediate ty^ have been recorded, 
nd the leading types have thus been proved to 


overlap and shade off into one anotheif. As in- 
stances of the second group or parasitic monstro- 
sities, reference may be msu^ to the cases in which 
a more or less defective foetus is attached to the 
thorax, or fiice, or sacral region of an otherwise 
normal twin; the name autosite is given to the 
latter, and parasite to the former. 

Placental Parasites or Allantoido-Angiopagous 
Twins , — Closely related to the rudimentary twin 
attached to the umbilicus of the autosite (gastro- 
parasitus) is the rudiment-twin attached to the 
umbilical cord or placenta of its normal brother or 
sister twin. These placental parasites are often the 
subjects of the most advanced degrees of monstrosity ; 
they may be headless (acephalic), heartless (acardiac), 
trunkless (acormic), and even formless or rather 
globular (anidean or mylacephalic). That they 
continue to live in utero is due to their obtaining 
nourishment from the co-twin, for their vascular 
system is in communication (through the placental 
vessels) with its heart and circulation. They do 
not survive birth. Sometimes the placental parasite 
may be one of triplets, or, very rarely, of quad- 
ruplets. 

Monosomatous Terata or Single Monsters . — Far 
more commonly met with than the double monsters 
are the cases of deformity or malformation in an 
infant which shows no sign of duplicity, and gives 
no indication that it has arisen from two embryos. 
Various modes of arrangement of anomalies in for- 
mation have been proposed ; but for convenience we 
shall here group them under the various regions of 
the body. At the same time it is a common occur- 
rence to find a foetus deformed in several parts, and 
in more than one region of the body, as, for 
example, in the cases of adhesions of the amnion to 
the foetus, where amputations of the fingers and toes, 
hare-lip, facial fissure, exomphalos, and spina bifida 
may all co-exist. 

Cranial Mal/ormaiicns , — Perhaps the most com- 
mon of the marked monstrosities of the cranium is 
anencephaly (sometimes but incorrectly termed 
acephaly). In it there is more or less complete 
absence of the bones of the cranial vault, along 
with a condition of open spinal canal. On the 
basis cranii, which generally is directed backwards 
instead of upwards, a mass of fibrous tissue and 
blood clot is usually found, the brain being absent. 
The face of the foetus looks upwards, and there is 
no indication of a cervical groove anteriorly. The 
pregnancy which results in the birth of such a 
foetus is often complicated with hydramnios, and 
ends either prematurely or (less commonly) post- 
maturely. The malformation is compatible with 
intra-uterine, but not with extra-uterine existence. 
Iniencephaly is a state in which the cranium, which 
is present but defective in the occipital region, is 
sharply retroflexed upon the spine (retroflexion of 
the foetus), which is often partly open ; in this way 
the bead and trunk of the foetus form together a 
rounded mass with the limbs as appendages, and 
the cervical part of the spine mav lie almost at the 
centre of this mass; in very advanced degrees of 
iniencephaly the gluteal musdes may be attached to 
the ocaput. Microcephaly or unnatural smallness 
of the nead is commonly associated with idioev. 
Hydrocephaly, which is more probably to be 
re^onea as a malformation than as a disease, pro- 
duces great enlargement of the head, but as the 
brain-Sttbstance is not inaeased but diminished by 
the presence of the fluid in the enlarged ventricles. 
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the individual may likewise be an idiot. When 
hydrocephaly » marked at birth it may cause some 
delay in labour ; in cases of spina bifida there may 
be some degree of hydrocephalus without any 
external indication of it Various swellings may 
be met with on the head of the foetus, — defects m 
the cranial bones allowing the escape of part of the 
contents account for some of these ; according to 
their contents they may be encephaloceles, hydren- 
cephaloceles, or meningoceles , and according to 
their position they may be occipital, frontal, or 
parietal. If sepsis be avoided these swellings can 
sometimes be successfully removed, but there is 
always the risk of the subsequent development of 
hydrocephalus Imperfect ossification of the pari- 
etal bone in the region of the obelion may predis- 
pose to the occurrence of subpericranial cephal- 
nsematoma. 

Facial Malformations — The number of mal- 
formations which may affect the face and the organs 
of special sense is very great One of the most 
striking of these is cyclopia or the fusion (more or 
less complete) of the two orbits and the two eye- 
balls into one central cavity and contents Above 
this (rarely below it) is a projection or proboscis 
which indicates the nose ; there may be also 
absence of the lower jaw (hypo-agnathia) Agnathia 
may occur apart from cyclopia, and may be asso- 
ciated with absence of the mouth or with micro- 
stoma , It is a striking fact that agnathia is rare m 
man but comparatively common in foetal lambs. 
Macrostoma or a wide buccal opening is often due 
to or combined with facial fissure (single or double) 
of the transverse type; evidently the anomaly is 
due to the persistence of the inter-maxillary fissure 
of embryonic life Another type of facial fissure 
IS the ascending or vertical one which passes up 
from the mouth at the side of the nose towards the 
inner angle of the orbit, and may be associated 
with malformations of the eye or eyelids. Hare- 
lip IS a common malformation, and apt to run m 
families , bilateral fistula of the lower lip is much 
less common, and may be associated with hare-lip. 
The nose may show a mesial fissure, and congenital 
deviations of the septum are not rare ; perforation 
of the septum also may occur as an antenatal anomaly. 
Anophthalmos is not often met with, but cryptoph- 
thalmos is more common ; and there are many 
other anomalies of the eye, such as coloboma of 
the ins, anindia, and corectopia The external 
car may be deformed in various ways there may 
be a fissure in the lobe or a fistula in the upper part 
of the helix ; and in front of it or attach^ to it 
may be found httle fibro-chondromata or pre- 
auricular appendages supposed to be relics of the 
branchial arches ; in agnathia the two ears may be 
appicximated under me face, and give rise to 
otocephaly. Supernumerary tympamc ossicles have 
been recorded 

Cervual Malfamu3Utcns,--‘T\it commonest mal- 
formations in the region of the neck are of the 
nature of cysts or fistuke connected with permanent 
rudiments of the branchial arches and thyreo-glossal 
duct The cervical auncles are generidlp^ of the 
nature of chondromata. Sometimes cervical cysts 
attain large and deforming dimensions, hygromata 
of the neck. There may be an accessory thyroid, 
or absence of the thjnroid, or persistence of the 
thyreo-glossal duct. 

Thorattc MalfarmcUions^ — The thoracic walls 
may be defective at various points. When there is 


a fissure or defect of the sternum the heart ma^ 
project outside the thorax (ectopia cordis), and thus 
aoes not necessarily lead to death Cervical ribs 
may be met with, as also a congenital displacement 
upwards of the scapula. The pectoral muscles 
may be absent, an anomaly which is not uncom- 
monly combined with absence of the nipple on the 
same side and with malformations of the hand and 
fingers, as if some common cause had interfered 
with the development of the chest and arm. 
Supernumerary mammary glands may be found in 
the axilla or below the normal ones (polymastia). 
The oesophagus may be imperforate or communicate 
with the trachea Cardiac malformations, how- 
ever, constitute the most important of the tboraac 
anomalies. They may be of the nature of imperfect 
closure of the interventricular or interauncular 
septa, of absence of obliteration of the ductus 
arteriosus, of stenosis or (rarely) obliteration of the 
pulmonary artery or (less commonly) of the aorta, 
or of transposition of the great vessels See Heart, 
Malformations of 

Abdominal Malformations — Among the struc- 
tural anomalies of the abdomen and its contents 
are the various forms and degrees of defect of the 
walls, leading to exomphalos when the defect is 
widespread, and to umbilical hernia when it is 
small Exomphalos is often associated with retro- 
flexion of the spine, and the peritoneum may be 
continuous with the amnion, no true umbilical cord 
being present Malposition of various parts of the 
intestine is not uncommon, and there may be 
atresia at various points ; in the latter case the 
infant after birth will pass clay-coloured stools in- 
stead of the dark green meconium The rectum 
may be absent or the anus imperforate ; in the latter 
instance operative means will usually prove suffi- 
cient, in the former success is more doubtful The 
lower end of the bowel may open into the bladder 
(atresia am vesicalis), or into the vagina in the 
female (atresia am vaginalis or vulvar anus) The 
bladder may be open to the front, ectopia vesicae, 
and give rise to urinary incontinence, a condition 
which it has been found very difficult to correct ; 
among the latest suggestions for treatment is trans- 
plantation of the trigone of the bladder into the 
colon. The two kidneys may be fused into one 
(horse-shoe), and displaced downwards into the 
pelvic brim ; either of the ureters may be double ; 
and there may be persistence of the urachus leading 
to abscess or cyst in the anterior abdominal wall. 
Umbilical fistulas may be caused m the same way 
or may arise from the opening at the navel of an 
omphdo-mesenteric duct Supernumerary spleens 
occur 

Genital Malformations — So important are the 
gemtal malformations that in some text-books a 
special subdivision is set apart for them under the 
name of Hermaphrodites, and it is true that many 
of them give rise to doubts as to the sex of the 
individual who is thus malformed. This remark 
applies specially to such malformations of the 
external genitals as hypospadias (an imperforate 
condmon of the penis, the urethra opening on the 
under sur&ce of it or m the perineum) or epbpadias 
(urethra opemng on the upper surface of the penis) 
in the male, and to imperforate va|^na and vulva 
in the female, espeaally when combined with 
hypertrophy of the cUtons; but these cases are 
better termed pseudo-hermaphrodidsm, for the in* 
dividual is not really anatomically or j^ysiologically 
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of double sex, but is only of doubtful sex until the 
internal organs can be examined. Various forms 
of double uterus and vagina are met with which 
are due to the persistence of the original condition 
of duplicity of these organs. The testicles may be 
undescended or lying in the inguinal caiud ; in both 
of these circumstances it is doubtful if they are of 
any use. 

SpituU Malformaiums* — An open condition of 
the spinal canal, or spina bifida, is a not uncommon 
malformation ; it generally affects the posterior part 
of the spine in the lumbar or dorsal^ region, but it 
is also met with in the cervical region, and rarely 
in the anterior or lateral part of the spine. 
Through the opening the spinal membranes or the 
cord itself may project, mving rise to a tumour 
which often ulcerates after lurth ; but there may be 
no projection (spina bifida occulta), a condition 
sometimes associated with localised hypertrichosis 
and club feet. Other spinal malformations are 
congenital scoliosis and ab^nce of vertebral bodies ; 
and sometimes there are supernumerary coccygeal 
vertebrae giving rise to a * tail.* 

Malformations of the Limbs . — Many of the 
minor malformations of the limbs, such as club-foot 
and hand, webbing of the fingers, &c., are referred 
to elsewhere. Sympodia is a rare monstrosity in 
which the lower limbs are more or less completely 
fused into one, constituting the so-called siren foetus ; 
not only are the limbs fu^, they are also rotated 
so that the popliteal spaces face anteriorly; the 
external genitals are usually quite absent, and the 
lower end of the bowel grossly malformed. The 
limbs may show various degrees of imperfect 
development : they may be completely absent 
(amelia), or shorter than normal (phocomely), or de- 
fective in any of the s^^ments (ectromely). Super- 
numerary di^ts are not uncommon (polydactyly), 
the extra digit being most often a little finger or 
toe; on the other hand, absence of one or more 
digits is met with (ectrodactyly). Any of the long 
bones of the extremities may be wanting. 

Transposition of the Viscera , — Situs inversus, or 
Heterotaxy, is an interesting anomaly in which we 
find on opening the body-cavities that the organs 
all have the appearance that they would present if 
seen in a mirror. The stomach lies on the right 
side and the liver on the left, the spleen is on the 
right, and so on down even to the smallest differ- 
ences, such as the height of the kidneys and the 
arrangement of the vessels. It is sometimes but 
not invariably associated with left-handedness. A 
condition, wMch at first sight resembles it, is due 
to congenital diaphragmatic hernia ; for in it the 
intrusion of some of the abdominal contents into 
the thorax causes a displacement of the heart to the 
right side (dextrocardia) ; but the two conditions 
are quite different in ^eir origin, although it is 
interesting to know that they have been met with 
associated. 

Teratogenesis or experimental teratology is a 
product of recent years ; it has been chiefly carried 
out with the hen*s in incubation ; and it has 
been found that hy disturbing the normal incubation- 
conditions (by increasing the temperature or by 
inj^ting into the albumen poisons, microbes, and 
toxins) various torms of monstrous development 
can be produced, although it has not yet been made 
possible to foretell what type of monstrosity 
lesult in any given case. 

J. W. Ballamtyivx. . 


M0N8UMMANA, Cave of, In Upper 
Italy. — Natural vapour-baths. See Mineral 
Waters. 

MONT CORE, In France.— Simple thermal 
water, containing arsenic and soda. See Mineral 
Waters. 

MONTE-CATINI, In Tuscany.— Thermal 
rouriated saline waters. 

MONTMIRAIL, In France (Vaucluee).— 
Sulphated saline, bitter waters. 

MONTPELLIER, In the South of France. 
Variable, fairly warm, winter climate. High 
winds from N.E. and N.W. See Climate, 
Treatment of Disease by. 

MORAL INSANITY.— Insanity. 

MORBID {morbus^ a disease). — This word 
merely signifies diseased^ and is used, in its several 
applications, as a technical or scientific term, in 
contradistinction to the term healthy, 

MORBIDITY {morbust a disease).— This term 
is employed to denote the amount of illness existing 
in a given community ; and, as ‘ mortality ’ ex- 
presses the death-rate, so ‘morbidity* indicates 
the sick-rate, whether the diseases be fetal or not. 

Since health is an extremely ill-defined state, 
marked out by no absolute boundaries, and since 
many people suffer from diseases that are concealed 
intentionally or through ignorance, it becomes a 
matter of considerable difficulty to express with 
certainty the amount of illness that may exist at 
any time. Some information may, however, be 
obtained from the records of sick clubs and benefit 
societies, on which statistics may be based of the 
average time their subscribers are ill during the 
year, in relation to employment, age, locality, and 
other circumstances. From the statistics of these 
friendly societies it has been estimated that nine 
days in the year per member are lost through sick- 
ness. 

By an investigation of this subject the rates of 
mortality come to possess an extended significance, 
for they thus indicate not merely the proportion be- 
tween the living and the dead, but between the 
latter and the two classes of the living, namely, the 
healthy and the diseased ; and, as a branch of State 
Medicine, they must doubtless come to take a 
prominent place. As further knowledge provides 
accurate facts and figures, the subject will have a 
distinct practical bearing, in estimating the value 
of men for work, if the average liability to disease 
and the total amount of illness an individual may 
expect to suffer be known ; while it is reasonable to 
believe that as the ‘aptitudes to disease’ are 
further conditioned, the means for prevention may 
be extended. W. H. Allchin, 

MORBIFIC {morbus, disease; and facio, I 
make). — This word is properly applied to any 
cause that produces a disease. Such a cause it 
often spoken of as a morbific agent, 

MORBILLI (dim. of morbus,, a disease).— A 
^onym for measles. See Measles. 

MORBU8.— This is the Latin word for disease, 
Formerly it was frequently employed, to is not 
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much in vogue at the present dapr^ It still persists 
in such terms as morbus tordts^ disease of the > 
heart ; morbus coxa^ disease of the h^joint ; 
morbus csrealis^ ergotism ; morbus Brighiiu 
Bright’s disease; morbus cceruleusy blue disease*^ 
congenital heart-disease 

MOROCCO, In North Africa — A warm, 
healthy winter climate Tangiers is exposed to 
cold, damp S W winds in autumn and spring, and 
to E winds. Living is supenor to Malaga. Seo 
Climate, Treatment of Disease by 

MORPHINISM. — Synon. : The Morphine- 
Habit ; Fr. Morphtntsme , Gr. Morphtumsucht, 
See Habits. 

MORPHCEA.— SCLERODERMIA. 

MORTALITY — Synon. Rate of Mortality; 

Death-rate; Fr Mortaltti\ Ger. Sterbhchkeit. 

Definition. —The proportion of persons dying 
to those surviving under given circumstances ; or, 
more usually, the proportion borne by the persons 
who die to the whole number of those subjected to 
the given circumstances 

Thus we may have to do with the annual mortality 
of the population of a country, a district, or a city , or 
of a body of men similarly circumstanced, as of clergy- 
men or of lead-miners , or of bodies of men otherwise 
alike, but subjected to different conditions of climate, 
&c , as the British army ; or of the population, or 
any section of the population, at special ages, as of 
infants in factory towns. 

Or we may be concerned with the proportions of 
deaths to survivors, or to the whole number of 
entrants, during and after exposure to a special 
cause or causes of death, operating either speedily 
or during a protracted penod Hereunder come, 
for example, the mortality sustained by the popula- 
tion of Rio Janeiro, or New Orleans, durmg an 
epidemic of yellow fever , or that suffered by a 
number of persons in passing through an attack of 
enteric fever or pneumonia 

Estimation oi Mortality. — The annual 
mortality of a population is reckoned, not on the 
numbers in existence at the beginning of a year, but 
on the average number in existence on the several 
days of the year, or, what is nearly the same thing, 
on the mean population of the year. The necessity 
of this becomes evident, when we consider that in 
gur own country the large towns are mostly in- 
creasing at a very rapid rate, while many agricul- 
tural parishes and unprosperous places actually de- 
cline in population In the towns, therefore, the 
death-rate, if reckoned on the last census, or even 
on the number believed or estimated to exist at the 
beginning of the given year, would come out higher 
than it ought to be, while in declining parishes it 
would be somewhat too low. Similarly the annual 
mortality of bodies of troops is calculated on the 
mean strength. 

Two formulae are in use for specifying death- 
rates. In the first the proportion of deaths is taken 
as unity: thus, the mortality in England and 
Wales in 1899 would be stated as I in 5^ In 
the second, which is more convenient and is now 
generally employed, the number of lives at risk is 
taken as 100 or 1,000 : thus the mortality of 1S99 
would come out 18*3. Either formula Is oon« 
vert&le into the other by simple division: thus, 
l»O0O'f46«ai7: and i,ooo4>ai*7i>46. 




The death-rates of laijge avilued countries in 
which registration is strictly carried out give a 
pretty fair representation of the viability of thepopu- 
lation, So much may be said for England, WaiM, 
and Scotland, and for most of the European states, 
but not, unfortunately, for Ireland, where the 
weakness of the registration laws makes the record 
defective. 

Mortality of Nations. — The following were 
the death-rates per 1,000 of most of the principal 
states of Europe durmg the period indicated — 1884 
to 1893 inclusive. — 


Norway, 16 9 
Sweden, i6 9 
Ireland, tS x 
Denmark, 18 o 
England and Wales, 
19 *a 

Scotland, 19 2 
Switzerland, 20 $ 
Belgium, 20 5 
Holland, 20 6 
Fmland, 20 8 
Japan (^), ai o 
Greece, ai 7 
Bulgaria (^), aa x 


France, aa 4 
Portugal, a4'o 
Prussia, 34'z 
Russian Poland, *4*4 
Germany, 24 6 
WQrtemberg, 25** 
Italy, 26 9 
Servxa, 27 o 
Saxony, 27 3 
Bavaria, 37 6 
Roumama, 30 o 
Spam, 3X 9 
Hungary, 32 2 
Russia (Eur ), 34 7 


In Russia, Spam, Bavana, Austria, Hungary, 
Italy, Prussia, Saxony, Servia, the high h^es are 
largely due to the high mortahty under five years 
of age , while Sweden, Denmark, Switzerland, Ire- 
land, and Greece owe their favourable position 
largely to their small mortality under that age. 
And in all of them, except Russia, Austria, Hun- 
gary, Spam, and perhaps Greece, the greatest 
quinquennial mortality after childhood faUs from 
70 to 75 (m Norway over 75), so that the force of 
viabihty does not differ so much as the rate of mor- 
tality In many of the Bntish colonies it is lower 
than even in Norway. Thus the average mortahty 
during the five years 1882-6 was m 


Victoria, IX 8 
Oueenslana, 19 7 
West Australia, iB 6 
New Zealand, to 8 


New South Wales, 
15 6 

South Australia, 14 3 
Tasmania, 15 6 


and in 1895, which, however, was a very healthy 
year, the mortality rate was m 


New Zealand. 9 91 
South Au^raiia, ix ao 

? ueens]and, xi 38 
asmanta, ix 38 


New South Wales, 

XI 87 

Victoria, 13 af 
West Australia, 17*33 


Mortality of Cities —The mortality of aties 
IS in this country almost invariably higher than that 
of the rural distncts. But this rule does not apply 
to all other countnes ; the exceptions occur mo^y 
where endemic fevers are prevalent m the country. 
Thus the mortahty-rate m 1887 was m London, 
19*6, in Edinburgh, 19*8, and m Dublin, 30*6; 
and in 28 other large towns in England it varied 
between 16 9 in Br&hton and 28*7 m Manchester; 
while in 50 towns of the second class the extremes 
were 12*4 at Maidstone and 13*3 at Burton ; 23*8 
at Stockport and 24*9 at Wigan ; the average of the 
28 towns being 20*8 per 1,000, and of the 50 towns 
19‘a In the same year the rural districts small 
towns of England jnelded an average rate of 17*4 
only. There are a conrideiable number of districts, 
almost all rural, which year after year fall below 17^ 
and 17 was accordu^ly fixed upon hf WfiUam Fatr 
as a kind c£ standara to be aimed at by mnitaiiaiis. 
And there are dktrktt In England, and entire maaR 
coundea in Scotland, where tne correcte d sate foe- 
qumitfy foils below even 1$ or 14. 
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The following table exhibits the death*fates 
experienced in X078, and again in 1887} in a num* 
her of foreign and colonial cities : — 

X87S 1887 1878 1887 

Calcutta . 37*7 84*0 Paris . 84*0 83*0 

Madras . . 48*8 40*0 Brussels. . a8*o ai*o 

Bombi^. . 41*8 a6'o Amsterdam . 04*4 aa’o 

New York . 24*8 86*o Rotterdam . 87*3 8i*o 

Brooklyn . ao'i 83*0 The Hague . a6*4 ao‘o 

Philadelphia . 18*0 aa'o Copenh^en . aa’o 24*0 

Montreal . 30*9 — Stockholm . 98*4 az'o 

Alexandria . 45*4 38*0 Christiania . 18*5 aVo 

Melbourne, St. Petersburg 47*1 a8‘o 

1873 and 1875 aa*8 8i*o Berlin . . 90*9 aa'o 

Rome . . ag’S 99*0 Hamburg . aO’g 97*0 

Naples . . 33*1 — Dresden . 94*7 aa'o 

Turin . . 3t*s 36*0 Munich . . 34*6 30*0 

Venice . , 28*7 25*0 Breslau . . 39*9 29*0 

Trieste . . 36*2 39*0 Vienna . . 89*6 a6*o 

Geneva . . 83*6 ax‘o Budapest . 40*3 39*0 

The next table, including several of the same, 
with some additional cities, shows in several in- 
stances, though not in all, the effect of perseverance 
in sanitary improvement ; — 

X889-9X x 899«3 x 882«9i z892>3 

London , . 90*37 20*79 Vienna . . 21*53 24*09 

Paris . . 33*80 ax*97 Budapest . 30*90 97*60 

Brussels. . 94*39 91*63 Trieste . . 31*16 29*02 

Berlin . . 23*09 90*42 Rome . . 25*88 21*97 

Hamburg . 24*78 28*95 Naples . . 30*08 29*08 

Dresden . 21*87 23*36 Milan . . 98*06 95*61 

Breslau . . 99*29 99*42 Venice . . 30*89 27*51 

Analysis of Results. — T hese tables awaken, 
hy the enormous differences between the several 
cities and countries, a curiosity respecting the causes 
of such differences, which, however, the figures 
themselves go fiar towards satisfying. It is at once 
evident that, whatever may be the case in the open 
country, cities suffer to a considerable extent in the 
ratio of their ignorance and n^lect of sanitary laws, 
and of the poverty and squalor or barbarism of 
their populations. Mark, for example, the contrast 
between Philadelphia or Geneva, and Alexandria, 
Budapest, or St. Petersbui^ 1 Cities having a 
steadily warm climate, or a climate of extremes, are 
more unhealthy than those which enjoy a temperate 
one. By this consideration, combined with that 
of their superior civilisation, may be explained the 
favourable position of the cities of Western as com- 
pared with those of Eastern Europe. The short, 
not summers are very fatal in the latter •region, and 
even in Southern Germany and at Stockholm ; 
while in Western Europe generally, and especially 
in Scotland, winter and spring are the deadly seasons. 
It is noteworthy that in most of the large cities of 
Italy the short, sharp, and changeable winter is not 
less deadly than the hot summer and malarious 
autumn. 

In Great Britain the influence of climate per se 
on the annual mortality of the several cities and 
districts is not very great ; and its effects are 
obscured by those of other agencies. But if we 
confine our attention to the niral districts, where 
the disturbing factors are less important, we shall 
find that the rates of mortality are on the whole 
slightly more favonraUe in the north than in the 
south. Of all the counties in Great Britain Orknev- 
and-Shetland stands best, with an annual crude 
mo^ity, on an avenge of 10 years, of 15*13, 
which would be still lower if standardised ; and 
Shetland, the more northern divirion, stands better 
than Orkney. Great Britain is, therefore, no excep- 
tion to the rule that in Europe mortality decreases 
fir^ south to ixHth. This is in no way inoonsutent 
with the fact that throu^emt Great Britain winter 


is the deadly season, and cold is more fatal than 
heat, thoraac than abdominal diseases. 

Influence of Seasons.— T he following were 
the death-rates of the four seasons in England and 
Wales, in 1868-77 



Win- 

ter 

Spring 

Sum- 

mer 

•Au- 

tumn 

Y«ar 

Id the chief towns . . 
In the small towns and 

85-8 

22*5 

83*1 

34*8 

33*7 

rural districts . . 

21*7 

* 9*3 

17*8 

x 8*5 

T9*0 


In Scotland the seasonal mortality, owing, doubt- 
less, to the less intensity of the summer heat, follows 
pretty nearly the order of the English small towns 
and rural districts. Thus, in 1878 : winter, 25*2 ; 
spring, 23*2 ; summer, 19*8 ; autumn, 20*4; year, 
22*3. In Ireland (1881-90) the proportions were : 
winter, 21*7 ; spmng, 19*1 ; summer, 14*7 ; autumn, 
16*4. Here the influence of cold is strongly 
marked. 

It would seem, however, that in London, in the 
early pjart of the seventeenth century, when the 
death-rate, owing to the closeness and filthiness of 
the city, was &rfully high, the maximum was 
attained in summer, the figures standing as follows 
in 1606-10, during which years the plague was 
absent. Average mortality iper cent. : winter 
(J. F. M.), 1*4; spiring, 1*5; summer, 2*7; au- 
tumn, 2*0 ; total, 7*0. 

Influence of Density of Population.— In 
accordance with a principle already laid down, that 
in communities sufficiently advanc^ to furnish mor- 
tality statistics the death-rate diminishes with the 
progress of civilisation, the mortality of London has 
since the seventeenth century gradually and greatly 
diminished. At the beginning of the nineteenth 
century it had sunk to 29, in 1840-49 it was 25*3, 
in i 870>78, 23, in 1881-90, 20*31, and in 1891-99 
only 19*6. 

The death-rate is also diminishing in France, 
Belgium, the Netherlands, Sweden, Germany, and 
Italy, in all of which countries the px>pulation is be- 
lieved to be advancing in comfort and general well- 
being ; but in those parts of southern and eastern 
Europxe, where comparatively little advance has 
taken place in these resp>ects, no such diminution 
can be demonstrated. 

Nor, though evident in London and in several 
other great towns, can a large and permanent dimi- 
nution of the death-rate be pK>sitively affirmed of 
Great Britain generally. In Scotland, indeed, 
there was a decided increase from 1855 until 1876, 
when a decline, which may prove transient only, set 
in. And in England no improvement could be 
shown for many years before 1871, after which date 
there was a long and almost unbroken succession of 

J rears of low mortality concurring with a generally 
ow temp)erature and excessive fall of rain. 

The great antagonistic influence in Great Britain 
may be found in Dr. Farr’s principle, ‘ That mor- 
tality increases with density of popTulation.* And 
* urtenisation * advances so rapidly in Great Britain, 
that all the efforts and devices of sanitary and medi- 
cal science are scarcely able to do more than neu- 
tralise its evil effects. The apparent improvement 
is larfHely due to the diminution of phthisis and of 
typhoid fever. Contrary to the general belief, the 
expectation of life in males aged over 20, and in 
females over 45^ wm actually lesf in the peri^ 
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t87o>8o than in that of x838>54, and less over 45 
in both males and females in 1880--90 than in 1870- 
1 88a But the expectation at birth has been 
ereatly increased owing to the diminished mortality 
in childhood and youth. 

Sources of Fallacy. — It may be as well to 
advert to some of the pnncipal sources of fallatty, 
which hamper us in appreciating national and lo^ 
death-rates. One of these is the varying number of 
births. The birth-rate ranges in the Continental 
States of Europe from about 40 in Germany and 
Austria, and even more in Russia and Hungary, 
down to 25 in France ; and in Britain from ^ or 
50 in some coal and iron distncts, down to 22 in the 
county of Sutherland, and 14 8 in what is called 
the Ci/y of London. The late Dr. Letheby main- 
tained that a high birth-rate was a direct cause of a 
high death-rate, owing to the great mortality among 
in&nts. This was an error ; the two often concur, 
but the former is not a cause of the latter, unless 
where the infants perish in enormous proportion, as 
in most parts of Russia and in Spain Thus in seven 
fertile provinces of Central Russia the birth-rate is 
5*27 per cent , and the death-rate 4 09, about half 
the children perishing in infancy. But the usual 
result in England of a large and especially of an 
increasing birth-rate, is to augment in the commu- 
nity the proportion of children beyond infancy, and 
of young persons, who ordinarily suffer a very low 
death-rate as compared with old or even middle- 
aged persons. The favourable rates prevailing 
among these young persons overpowering the un- 
favourable ones of the infants, and of the compani- 
tivelv small number of old people, the apparent 
deatn-rate is actually diminished, instead of being 
increased as Letheby supposed. And this ixiints 
to the true reason why the death-rate of France 
IS higher than that of England, whereas the ex- 
pectation of life in the two countries is about 
the same at most ages, the birth-rate of I* ranee 
being so extremely low (Bertillon) The lower the 
average age of the population^ the lower the death- 
rate 

A considerable amount of emigration or immigra- 
tion affects the death-rate in proportion to the aver- 
age age of the migrants Thus the mortality of 
most great and growing towns would stand far worse 
than It does, were it not for the large numbers of 
young and healthy persons from the countiv who 
settle in them. Watering-places and resiaential 
towns appear somewhat healthier than they really 
afe, by reason of the numbers of young domestic 
servants who form a lai^e portion of their popu- 
lation. Various modes have been proposed for ex- 
hibiting fairly the true or standardised death-rate of 
communities, instead of the * crude * one ; or for 
adjusting the mortalities for differences of age- and 
sex-constitution of population It is in our colomes 
that the effect of mimtion on the death-rate can 
best be studied. The unexampled death-rate of 
New Zealand, already quoted, is the result of two 
kinds of causes, one set of which we may call real, 
the other factitious or apparent. The mrmer are 
the cool, equable climate, and the orderly and com- 
fortable condition of the population ; the latter axe 
the constant stream of mostly youthful imm^praots, 
and the very high birth-rate, now begini^ to 
slacken. 

iNFLUBNCB OF AoB AND Sbx. — The influence 
of age and sex on the mortality in England and 
Wales may be best shown in a tabular form. 
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Mortality per x/)oo at twelve groups of ages in 
males and females in the 41 years 1838-78 : — 



AU 

Agesj 

o* 

5- 

1 

10 - 

*5- 

? 

1 

*»■ 

MsIm .... 

*3*3 

r* 

8 

4 

6 

8 i 

9 

Females • . • 

9z*a 

6» j 

8 

4 ' 

7 

8 

9 



35- 

45- 

55- 

65 - 

75- 

85 - 

Males . • • . 
Females • • . 

*3‘3 

13 

s 8 

3 a 

1 67 

*47 

3** 

31 3 

13 1 

J5 

38 

! 59 

*34 

387 


The superiority of the women is here well- 
marked, except during childhood and the years of 
early mamed life and much child-bearing. And 
this difference has been still greater during the later 
decades, owing chiefly to the decreasing vitahty of 
males after the prime of life ; thus m 1871-80 the 
death-rate of males from 45 to 55 was 20, that of 
females only 15. 

Mortality per 1,000 at eleven groups of ages in 
males and females in the decade — 



All 

Ages 

0 - 

5- 

10 - 

*5- 

30- 

as- 

Males .... 

30 3 

6 z 

5 

3 

4 

5 

7 

Females • • . 

18 

5* 

5 

3 

4 

5 

7 



35- 

45- 

55- 

65 - 

75- 

- 

Males . • « • 

30 3 

Z3 

*9 

34 

70 

i 6 a 


Females ... 

18 

so 

1 - 

38 

60 

>47 



Influence of Race. — The influence of race is 
usually difiicult to separate from that of habits of 
bfe In Europe the Jews offer the most notable 
example It may be suffiaent to quote from Oester- 
len Neufville’s statistics of Frankrort-on-the- Marne, 
which show that there the average age of Christians 
at death was 36 9 years, but that of Tews was 
48 7 ; and from Hofiinan, the death-rate of the Jews 
of Prussia, which was only 21*6 per 1,000, against 
29 6 among the Christians. 

Influence of Station and Occupation. — 
The influence of station and occupation on mor- 
tality IS very great. The subject has been care- 
fully handlea by Dr Farr m the Supplement to the 
Registrar-General for England’s thirty- fifth Heport^ 
and again by Dr W Ogle, m the Supplement to 
the forty-fifth, and by Dr. Tatham in Uiat to the 
fifty-fiftn Briefly, it may be said that of all trades 
or professions that can be isolated, clergjnnen, bar- 
risters, farmers, agricultural labourers, gardener^ 
gamekeepers, and grocers seem to stand best in this 
respect. Booksellers, paper-makers, shipwrights, 
wheelwrights, and carpenters also suffer but a small 
mortality , so do lace- and hosiery-makers. School- 
masters and teachers go on well up to fifty-five. 
Fishermen stand well. Solicitors, domestic servants, 
watchmakers, shoemakers, saddlers, bricklayers, 
and blacksmiths range not frur from the average 
rates ; so do bakers (mough such is not the current 
opinion), and most kinds of weavers and of shop- 
keepers. The workers in iron, as a rule, experience 
but a low mortality in early life, but a rather Mgli 
one as they grow older ; the same may be isid of 
millers, and, somewhat strangely, and no doubt ficw 
very different reasons, of Roman CathoBt priests. 
Arusts come out pretty well, muriciane tbiy badly, 

30B * 
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Tailors b^n very ill; and end fairlv. Medical men, 
alas ! perish frequently in early life, and only attain 
a respktable position after fifty-five; the figures 
for chemists, also, are rather high. The figures for 
drapers, formerly bad, have improved of late years, 
as have those for commercial travellers and clerks. 
Those for miners, naturally enough, are not very 
different from those for iron-workers, except the tin 
and copper miners of Cornwall, who stand ^dly. 
Tobacconists, as might be expected, suffer heavily 
until middle life. Printers, bookbinders, coal- 
heavers, carriers, hairdressers, hatters, messengers, 
bargemen, and workers in lead (painters, &c.), glass- 
manufiicturers, dock labourers, porters, railway 
employes, butchers, cabmen, draymen, and chimney- 
sweepers, all suffer a very high mortality. And 
about the worst positions are occupied by dealers in 
alcohol (brewers, innkeepers, and especially hotel 
servants), and by costermongers, potters, cutlers, 
wid filemakers. The chief causes of a high death- 
rate in males are evidently alcohol and the irri- 
tation of inhaled dust ; and, in a less degree, 
foul air in early life, and too violent exertion 
later on. 

These facts are of considerable practical interest 
in relation to questions of life-assurance. 

Mortality of Diseases. — Some acquaintance 
with the mortality of diseases, and the extent to 
which it is influenced by age, sex, climate, season, 
&c., is also of great v^ue for prognosis. Infer- 
mation on this subject will be found under the 
heads of the several diseases ; moreover, the limits 
of this article are not sufficient to admit of much 
discussion of the subject. 

A few fects respecting the acute infectious diseases 
will, however, be of interest. 

I. Typhoid Fever , — The average death-rate of 
enteric fevet was pmt by Murchison, in accordance 
with British, French, and German hospital sta- 
tistics, at 17*4 per cent. There is a good deal of 
ground for putting the average mortality of children 
and youths at 11 or 12, but it is probable that only 
the worst cases occurring in children find their way 
into hospitals. Over fif^ years of age somewhere 
near one-half usually die (Liebermeister). The 
mortality from typhoid fever would appear, however, 
to be decreasing at a more rapid rate than the number 
of cases of the disease. 

Still, the mortality in epidemics occurring among 
soldiers on campaign is often enormous. In the 
Nile campaign of 1898 it was 28 per cent, on 
admissioos, in the Soudan in 1884-5 39 per cent. 
Even in the British army in India, for the last ten 
years, it has averaged 26*17 cent., while in 
soldiers at home it been as much as 19*16. In 
the Bloemfonteio epidemic it is believed to have 
been about 21. It would seem that young adults 
have no advanti^e over other subjects in this re- 
spect. Some emdemics are less deadly than others. 
In that of Maidstone the percentage of deaths was 
7*6. There is a mass of evidence showing that 
where the mid-bath treatment is carefully applied 
the mortality is reduced to a singularly constant 
average of between 7 and 8. Se^ p. 13^ 

^ 2. Measles , — The mortality from epidemics of thb 
disease is often as low as 2 or 3 percent, but it hsa 
Ixtti known to rise to 30 per cent, under anfrtvotuable 
circumstances, as where children, or even adults, 
are aowded together in a hospital. It seems to 
pc v^ deadlj m Belgium. Among ‘ virgin * com* 
monities (as m well-known epidemics to Iceland, 


Fwoe, Madagascar, Fiji) the mortality is sometimes 
fr^htfiilly large. It is comparatively small in sum- 
mer; and decidedly small among the comfortable 
classes, owing doubtless to the exercise of greater 
care. It is beyond comparison greatest in the 
second yw of life, and by the tenth has become 
quite trifling ; but adults may die of measles. 

3. Scarlatina. — There is a prodigious difference 
in the deadliness of different epidemics of this dis- 
ease, even in the same locality. In Southern 
Europe it is comparatively a mild disease ; in 
Britain, Sw^en, Austria, it is most severe; yet 
even here eighty successive cases may occur with- 
out a death. But a mortality under lo per cent, 
may be considered moderate (Thomas, in Ziemssen); 
it is often much higher. It is at its maximum from 
the second to the fourth year, but continues very 
deadly up to ten or twelve; by fifteen it has 
almost reached a minimum, but, unlike measles, 
continues to be somewhat formidable throughout 
life, especially to parturient women. Season and 
station in life make little difference in its dead- 
liness. 

4. Diphtheria. — The severity varies extremely in 
different epidemics. It is much more deadly in 
Germany and Austria than in Great Britain. 

5. Small-pox did and does, in un- 
vaccinated communities, where it has long been at 
home, destroy somewhere about 10 per cent, of the 
population *, and of persons unprotected by vac- 
cination who are attacked, 40 per cent, often perish. 
Among * virgin * communities it is still more aeadly. 
Age makes comparatively little difference in its 
fatality. 

6. Whooping-Cough.— Ttit death-rate of this 
disease is very large in the first year of life, de- 
clining afterwards like that of measles, but rather 
more rapidly, and becoming quite insignificant be- 
fore the tenth year. Whooping-cough is more fatal 
in winter than in summer, in towns than in the 
country, among the poor than among the rich ; but 
these differences, except the first, are not very well- 
marked. See Vital Statistics. 

John Beddoe. 

MORTIFICATION {mors^ death; and faciot I 
make). — A popular name for gangrene. See Gan- 
grene. 

MORTON'S DISEASE. — A term applied to a 
form of metatarsal neuralgia in which attacks of 
severe pain occur at the base, generally of the fourth, 
but occasionally of the second toe. Ill-fitting 
boots and prolonged standing are among the ac- 
credited causes of the condition. In many cases 
carefully made boots and other appliances afford 
relief ; in others excision of the head of the meta- 
tarsal bone may be necessary. 

MORVAN’S DISEASE. — An affection met with 
especially in a district of Brittany, and named after 
the i^ysician who first described it The disease 
has strong points of resemblance to ansestbetic 
leprosy. It » a chronic affection, implicating the 
o^r extremities more especially, and character!^ 
by neuralric pains, cutaneous ancesthesia, and pato- 
is and destractive whitlows. Well-marked neu- 
ritis and pennenritis have been found to the bodies 
of those dying of the disease ; and in some cases 
these changes have been associated with ^ngo- 
myelia. Su Spinal Cord, Special Diseases oft 
Syringomyelia. 
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MOUNTAIN StOKNESS.— Synon. : Fr. Mai 
des Montagnes j Ger. Bergkrankhevt* 

Definition,— This term has been applied to a 
group of symptoms comprising lassitude, dyspnoea, 
headache, and palpitation, which affect some pe^le 
climbing mountains of considerable height The 
lower limit of altitude at which this affection ap> 
pears cannot be defined, but most sufferers begin^ to 
experience discomfort at about 16,000 feet, which 
usually increases as the climber rises higher. The 
term ‘ mountain sickness ’ is unfortunate, as nausea 
and vomiting, though they sometimes accompany 
the attack, do not appear to be essential symptoms, 
but rather depend u^n coincident dyspepsia from 
indigestible food. 

Etiology and Anaiomy.— The physical and 
physiological causes producing this condition are 
most complex, and it is difficult to assign their 
relative values The following have been put for- 
ward by various observers Deficiency of oxygen 
in rarefied air , deficiency of carbonic acid, asso- 
ciated with partial paralysis of the vagus ; diminu- 
tion in the amount of haemoglobin with lessened 
capacity for absorbing oxygen ; cerebral and spinal 
ansemia, resembling that occurring in caisson- 
disease , asphyxia associated with cerebral conges- 
tion See Caisson-Disease 

Exhaustion from bad food, from want of training, 
food, and sleep, or from cold or excessive heat, 
tend to bring on the malady or increase its seventy 
Stagnation of the air in a mountain hollow has the 
same effect, whereas the rapidly moving air on a 
ridge or summit relieves the distress Prolonged 
residence at a high altitude (10,000 to 12,000 feet) 
does not seem to protect the individual when he 
reaches a greater height Personal idiosyncrasy is 
undoubtedly a factor 

Symptoms — The following are the symptoms, 
the more common ones being placed first Lassi- 
tude, weakness and dragging of the legs , increased 
and irregular respiration-rate, inability to ‘ hold the 
breath * for more than a few seconds ; headache, 
giddiness, palpitation (the pulse often rising to 120 
per minute and becoming irr^ular), lividity of the 
face and hands ; loss of appetite, nausea, and occa- 
sionally vomiting ; mental hebetude, sleepiness, and 
even unconsciousness 

Diagnosis —The effects of ptomaine- poisomng 
(especially from tinned foods), exhaustion from the 
iieat of the sun or from fatigue, are the conditions 
most likely to be confused with mountain sickness. 

Prognosis. —There is little danger to life pro- 
vided the sufferer can, if necessary, descend to a 
lower level Even if unable to do this, the sym- 
ptoms will often pass off with rest and suitable 
food, though liable to return if another attempt be 
made to ascend. 

Treatment. — This consists in rest, with the 
head low, maintenance of the body-warmth, the 
admimstration of stimulatin|; and easily digestible 
food or meat extracts, and, if necessary, descent to 
a lower level The use of oxygen carried m steel 
cylinders has been suggested as a means iMth of 
relieving mountain sickness and enabhng climbers 
to reach greater heights when so affects, but the 
question of portability is obviously a serious one. 

W. A. Wills. 

MOUTH, DlsMiaea of — The principal disesses 
of the mouth may be thus enumerated : (i) Infiam* 
mation and its results, including (la) Thrush; 
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(2) Gumboil ; (3) Ranula ; (4) Lingual Dermoids ; 
(S) Salivary Calculus; (6) Sahvarv Fistula; ana 
(7) New-nowths and Epulis. Diseases of the 
tongue and the teeth are treated of m other articles. 

I. Stomatitis. ^S ynon. : Fr. Stomatite ; Ger. 
MundschUtmhautentzundung* 

Definition — Infiammation of the mouth 
Varieties. — Inflammation of the mouth mav be 
acute or chrome. According to the more strilung 
lesions found, we speak of catarrhal^ follicular^ 
ulcerative, and gangrenous stomatitis* Again, m- 
flammations of the buccal mucosa may be classed 
according to their cause, for example, sypktlUu^ 
scorbutu, or nurcurial stomatitis. 

iETiOLOGY —The principal causes, predisposing 
or exciting, of stomatitis are Mechamcal irritants 
such as a sharp tooth or a tooth- plate , the eruption 
of teeth ; chemical irritants, especially alcohol ; 
burns and scalds , hot tobacco-smoke , mercurialism ; 
digestive disturbances , the growth of parasites m 
the mucosa, such as those of thrush, cancrum ons, 
erysipelas, diphtheria , syphilis and scurvy 

Symptoms — In acute catarrhal forms the mouth 
IS hot , and the mucosa is more or less red, swollen, 
tender, and unduly sensitive to heat, salt, spices, 
and the like All these changes are least marked 
upon the dense hard palate and gums. The secre- 
tion of mucus is increased, and it may form a tou^h 
slimy layer upon the surface, more or less turbid 
from contained epithelial cells and leucocytes The 
excessive redness and raw appearance of the sur- 
face are largely due to the rapid shedding of the 
surface-epithelium , but in less intense cases, white 
patches of all shapes and sizes indicate increased 
production of epithelium, the cells remaimng adhe- 
rent for some time In the less intense forms, 
especially when of some duration, the mucous glands 
on the lips, cheeks, and palate swell and form 
reddish-grey nodules or even small cysts, often sur- 
rounded by a ring of injection. T&s is the form 
known z& folluular stomatitis. Sometimes the fol- 
licles break down and form small ulcers But there 
are certam forms of stomatitis, of which more or 
less extensive ulceration is characteristic. One of 
these is especially known as ulcerative stomatitis. 
Ulcerative stomatitis (putrid sore mouth) is not a 
further development of the above-described acute 
catarrh It occurs chieff/ m sickly children living 
under faulty hygienic conditions After a slight 
febrile illness or malaise for two or three days, the 
child is noticed to eat with some diflSculty, to 
suffer from more or less salivation, and to have 
a very foul breath The cheek is perhaps swollen. 
On one side of the mouth, sometimes on both, 
one or more grey-based ulcers will be found upon 
the check, gums, and tongue. These may extend 
in depth till the alveolus is bare, there ikii^ no 
line iktween ulcerative stomatitis and cancrum oris 
{su Cancrum Oris) If left alone, these ulcers 
generally heal in seven to fourteen days, but th^ 
may become chronic Ulcers are very prone to 
form in stomatitis resulting from mercunalism* 
scurvy, or syphilis. 

In chrome catarrh of the mouth the chief sigils 
are undue sensitiveness of the mucosa, and the 
presence of white patches (leucoplakia). Sniqo^ 
red patches may alM occur. Fissures may.fim In 
these patches. This chronic epith^dal ovmrdw^ 
derives its chief importance fr^ the fiust that h n 
sometimes the forerunner of epitbeUutmu 'Dm 
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dram-drinking, indulgence in hot spices, and syphilis ; 
but Crequently no cause is evident. 

Treatment. —The avoidance of irritation, and 
the treatment of any general disease or digestive 
trouble, which may be regarded as a cause of the 
stomatitis, are the first points to be attended to. 
Food shoiild be taken cool, with little or no salt, 
sugar, or hot spice ; alcohol and smoking should be 
forbidden. The feeding of infants at the breast and, 
still more, of bottle-fed children, should be in- 
quired into, and all defects remedied. The mouth 
would be wiped out after each meal with a rag 
moistened with some mild antiseptic. Borax-lotion 
or a little powdered borax, allowed to melt slowly 
in the mouth, is very soothing. In acute cases ice is 
grateful. 

In ulcerative stomatitis ^ chlorate of potassium 
should be given internally with due care, and used 
also as a gargle. It is almost a specific. Borax- 
lotions are useful ; and it is well to begin the treat- 
ment by wiping the ulcer and thoroughly applying 
pure phenol, cocaine or chloroform being used. 
Finely powdered iodoform should be dusted on the 
sore once daily. The hygiene of the mouth and of 
the whole body should be cared for. Change of air 
is most valuable. Nitric acid or ammonia and bark 
form an excellent tonic ; and cod-liver oil and iron 
are generally useful later. 

In chronic letuoplakia^ treatment in syphilitic 
cases should include painting the patches with a 
lotion of bicyanide of mercury (gr. ij-v ad jj). 
In simple cases they should be painted with bicar- 
bonate of potassium (gr. xx ad ^), or chromic 
acid (gr. v-x ad jj), the latter solution to be used 
every second day. 

la. Thrush.— Synon. : Fr. Muguet ; Ger. 
Soor ; Schw&mmchen, 

Thrush is a parasitic stomatitis which occurs 
chiefly in young mfimts, and usually in such as are 
depressed in health, congenital syphilis thus ranking 
as a predisposing cause. It is not, however, rare to 
find infants in good health attacked. Adults do not, 
as a rule, suffer from this parasite, except towards 
the end of exhausting illnesses, especially phthisis ; 
so the appearance of thrush in adults is usually of 
evil omen. Rarely a non-parasitic stomatitis or 
sore-throat depresses tb^ mouth-tissues of adults 
sufficiently to allow the parasite to grow. 

The thrush parasite is the Oidium albicans. 
Grawitz’s statement that this is identical with the 
Mycoderma vini^ or mould of wine, is generally 
received as correct. It affects mucosse covered with 
stratified epithelium, especially that of the mouth 
and fauces ; it is not uncommon in the pharynx 
and oesophagus, but is rarely found growing lower 
in the alimentary tract. It is sometimes found in 
broncho-pneumonic foci, having been inhaled. The 
parasite grows in the middle layers of stratified 
epithelial laminae, and consists of numerous mycelial 
threads mixed up with spores and fine granular 
dibris. The neighbouring epithelial cells are de- 
stroyed and ultimately thrown off, leaving what 
looks like an ulcer ; but almost always the deepest 
layer of epithelium remains covering the papillae. 

Symptoms. — It is said that the first sign of 
thrush is some general heat and redness of the mouth, 
together with Ae secretion of a sticky layer of mucus 
of Mid reaction, containing many cells, among 
which spores and threads are already recognisable. 
Then smdl white roundish patches form, and run 
tc^ether into larger ones. The patches are sur- 


rounded by a vascular ring. At first they are pretty 
firmly adherent, later on easily detachable, leaving 
‘ulcers.* Sucking may become painful. More or 
less disturbance of the gastro-intestinal functions is 
usually present. Mothers suckling children with 
thrush are very liable to sore nipples. 

If the above be taken as the typical symptoms of 
thrush, we must add that in many cases the parasite 
excites no inflammatory phenomena whatever, 
suggesting a parallel with tinea tonsurans, which 
also may or may not cause inflammation. 

Thnfeh is commonly said by mothers ‘to go 
through ’ children. This means that, while thrush 
is present in the mouth, and the child is perhaps 
suffering from gastro-intestinal symptoms, redness, 
excoriation, and perhaps ulceration appear at the 
anus, and spread more or less widely to adjacent 
parts. Some think that in the child’s depressed 
condition of health any tendency to intertrigo or 
eczema would show itself, and that acrid evacua- 
tions would render the anal region specially liable ; 
but in the writer’s opinion the a^ve history is 
very strongly in favour of congenital syphilis, and 
he finds that treatment generally supports this 
view. 

Treatment. — Care in feeding children regularly 
at proper intervals, in the selection of milk and pre- 
paration of food for hand-fed children, scrupulous 
cleanliness with regard to bottles, spoons, &c., used 
in feeding the child, and especially the precaution of 
wiping out the child’s mouth thoroughly after each 
meal with rag or wool wet with glycerine of borax, 
make up a highly successful prophylaxis against 
thrush. When the trouble is present, all these pre- 
cautions must be carefully ooserved, and a food 
suitable to the patient must be found. Gastro- 
intestinal symptoms must be relieved. The patches 
of thrush in the mouth and throat should be fre- 
quently painted with the Glycerinum Acidi Borici, the 
B.P. solution of sulphurous acid (i in 6 of water), 
salicylic -acid solution (i in 250), sulphite-of-sodium 
solution (5j ad Jj), or almost any other non-irritant 
antiseptic. Good hygienic surroundings, change of 
air, and supporting treatment are often necessary to 
bring about the recovery of feeble patients, and are 
helpful to all. 

2. Gumboil. — Synon. : Parulis\ Fr. Parulie\ 
Ger. Zahnjleischgeschwur. 

Description. — A ‘gumboil’ is a small abscess 
pinting upon the gum. The term ‘ alveolar abscess * 
includes all gumboils and many other cases ; for, 
while indicating that such abscesses almost invariably 
start in the alveolus or socket of a tooth, it says 
nothing as to their pointing, the directions in which 
they tend being veiy various. 

The cause of an alveolar abscess is almost in- 
variably caries of the tooth in connection with which 
the abscess arises. The irritant is therefore most 
probably some septic organism which gains entrance 
to the pulp-cavity and excites an inflammation of 
the pulp, which spreads along a fang. Usually the 
whole tooth dies as a result An abscess may form 
at the base of a tooth already dead, though not 
carious, the irritant probably entering between the 
socket and the tooth, hut not necessarily, for an 
abscess is rarely found connected with a sound living 
tooth, and the pulp of a sound, though dead, tooth 
may be found putrid. An abscess occasionally 
arises in connection with a partially erupted tooth, 
especially a wisdom-tooth in the eruption of whidi 
there is difficulty; or, again, a cyst round a retained 
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tooth may suppurate and resemble an ordinary 
alveolar abscess. 

In the ordmary alveolar abscess pus is formed 
about the apex of the fang within the alveolus, 
whence the acute early pain The bone around 
the apex of the fang is rapidly softened ; and the 
ouiir plate of the jaw, being decidedly thinner than 
the inner, yields, and the pus escapes into the 
tissues outside the jaw More or less swelling of 
the face now occurs, and, coincidently, diminution 
of pain. The pus then forces its way towards the 
surface in the direction of least resistance, and very 
often bursts on the gum, or between this and the 
cheek. But this is by no means always the result, 
the point of bursting being sometimes so distant 
from the seat of irritation that the latter runs some 
risk of remaining unrecognised. The following, 
more or less unusual, points are therefore noted 
Abscesses from the upper incisors, especially lateral, 
not uncommonly burrow between the hard palate 
and Its coverings, and open far back , rarely they 
burst into the nose, causing a discharge from the 
nostrils ; and still more rarely through the lip The 
palatine roots of the upper molars may also cause a 
pahtme abscess; while pus starting from the ex- 
ternal fangs IS sometimes conducted, apparently 
along the buccinator fascia, to the cheek, where it 
bursts. Affection of, and suppuration m, the antrum 
IS most likely to result from the first upper molar 
fangs ; but caries of any upper tooth, especially 
molar or bicuspid, may be the cause of continued 
suppuration Abscess from the lower incisors rarely 
bursts on or below the chin Abscess from the 
lower molars and bicuspids, more commonly than 
from any other teeth, bursts upon the face, just 
above the lower edge of the mandible From the 
lower wisdom-tooth an abscess may burst far back 
upon the fauces, near a molar or bicuspid, or below 
the jaw In a few cases the pus of these latter 
abscesses has burrowed, from insufficient drainage, 
down the neck, even as low as the clavicle Rarely 
an abscess from a lower molar finds its way through 
the inner plate of the jaw 

Symptoms — At first the tooth appears too long 
(from periostitis), and is the seat of pain, which is 
relieved by pressure upon the tooth Soon it 
becomes so tender that all pressure is unendurable, 
and pain increases rapidly, often becoming very 
severe After twenty-four to forty-eight hours the 
pain diminishes or disappears, and the face swells 
more or less Finally the abbess, if left to itself, 
bursts It may discharge freely through the open- 
ing, and sometimes through and around the tooth 
Sometimes it undoubtedly heals, and the tooth re- 
mains, firmly fixed ; or a sinus remains, giving little 
trouble if it open into the mouth, much disfigure- 
ment if on the face; or frequent abscesses may 
form. Abscess from a non-erupted or carious 
wisdom-tooth is specially likely to be accompanied 
by chronic trismus. Grave results, such as death 
from pyaemia, are very rare. 

Treatment — An acute alveolar inflammation 
may be aborted by disinfecting the tooth-cavity 
with pure carbolic acid, scari^ng the gum, and 
applying frequent hot fomentations to the mouth, 
where the aoove treatment fails to relieve the early 
acute pain (toothache), pus not having yet made its 
escape from the alveolus, extraction of the tooth 
|discovered by smart tapping with a steel instrument 
if the patient cannot clearly indicate which is 
aching) is the best remedy. When the tooth is 


valuable. Tomes has suggested that an incision 
should be made down to the bone opposite the 
diseased tooth, and the outer plate of the jaw drilled 
at the level of the apex of the fang — not a very 
painful operation, he says. When abbess is present 
and the tooth of little or no value, removal of the 
tooth often provides sufficient drainage ; but if the 
patient cannot be easily watched, an mcision also 
should be made into the abscess between the cheek 
and jaw, especially as, with cocaine, it adds little 
to the pain This incision should always be made 
immediately when the abscess is threatening to 
burst through the skin ; also when pus is strip|xng 
up the soft parts from the hard palate. The skin 
over the pus may then be painted with flexile 
collodion, and elastic pressure maintained with a 
bandage over cotton-wool. Thmned red skin may 
thus often be preserved When bursting through 
the skin seems inevitable, it should always be 
anticipated by a short incision, through which a 
fine tube may be introduced The result of this 
will be a much in-drawn scar, but in the course of 
months the depression diminishes till it may become 
hardly noticeable In making incisions between 
the jaw and cheek, the points to be attended to are 
to use a small scalpel, cut close and parallel to the 
jaw, and direct the point a little towards the bone 
The presence of pain and swelhng are reasons for 
the immediate performance of extraction, and not 
for its postponement till these symptoms shall have 
subside In all chrome sinuses of doubtful nature 
about the mouth, lower part of the face, or neck — 
even as low as the clavicle— the teeth should be 
carefully examined and put m order. It will pro- 
bably be useless to endeavour to save a tooth which 
has given rise to chronic sinus or to recurrent 
abscesses Even after removal of the tooth and 
gouging of the alveolus, the sinus may remain for 
months, but ultimately close An opening upon 
the face may in these cases close if a probe be 
passed along the sinus and freely cut upon from 
within the mouth To preserve a tooth, the pulp- 
cavity IS to be emptied and rendered aseptic, and 
then it and its prolongations must be filled If the 
process is successful, the tooth heals in as does a 
clean foreign body ; if it fail, fresh abscesses form 
and extraction becomes necessary. See Teeth, 
Diseases of. 

3. Ranula — Synon ; Fr. Grenouxllette \ Ger. 
Ranula ; FroschletngeschwulsU 

Description — Ranula is a cystic swelling situate 
more or less upon one side of the frsenum linguse, 
rarely upon both sides ; affectii^ both sexes at all 
ages, but chiefly occurring in adult life It is not 
uncommonly referred to an injury after which it has 
appeared; it increases slowly, rarely becomes 
larger than a chestnut, is painless, and causes in- 
convenience only by its size. The swelling in the 
mouth is smooth, rounded, tense or soft, elastic or 
fluctuating, and has a bluish pellucid appearance 
strongly suggestive of its cystic nature. The mucosa 
is non-adherent and free from folds over the swellii^, 
across which tortuous veins often wind. Only with 
ranulse of exceptional size is any swelling per- 
cepUble below the jaw. 

Pathology.— This is doubtful, and several modes 
of origin have been desenbed. Distension of 
Wharton’s duct ma^ certainly occur, but in the 
majority of cases this duct is clear, and a probe 
introduced jpasses over the swelling. Wound of 
the duct ana extravasation of saliva may cause the 
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appearance of a cystic swelling. Some believe 
that the subUngoal gUnd and its principal duct 
(Bartholin^s) are the chief seats of ranula, but this 
is unlikely. Fleischmann’s bursa— K)n eaqh side of 
the frsenum, between the mucosa and the muscles — 
is probably sometimes the seat of a patholc^ical 
effusion. Dilatation of a mucous gland may occur 
^neath the tongue, especially that known as the 
Blandin-NUhn gland from the names of its de- 
scHbers. This was found adherent to the cyst by 
von Recklinghausen and Sonnenberg in one in- 
stance, and they adduced many good reasons for 
thinking that this gland was, at least, a very common 
seat of the <^tic distension known as ranula. 

Treatment. — A thick silk seton may be tied 
and remain in for three to seven days, according to 
the degree of irritation excited ; this may be serious, 
and run on to abscess. Other methods of treat- 
ment are (a) opening the cyst freely, drying it out, 
applying pure carbolic acid, and packing with iodo- 
form gauze ; (^) cutting a V-shap^ flap in the wall, 
and fixing its apex into the cavity with a stitch ; 
<r) dissecting out the whole cyst, or the superficial 
part of it, upon which the Blandin-Nuhn gland 
would lie fvon Recklinghausen). Woakes reports 
a cure from the injection of a saturated watery solu- 
tion of chromic add. 

4. Lingual Dermoids. — Description. — Lin- 
gual dermoids occur in two situations — in the mid- 
line between the genioglossi, and on either side of 
the tongue, between the genioglossus and mylohyoid. 
They are rare, and are due to the inclusion of an 
epithelial germ connected either with the inv^na- 
tion of the mouth-pit or stomodaeum, the closure of 
the first visceral arch or of the first branchial cleft, 
or with the foetal thyro-glossal duct (His), which 
extends from the foramen caecum of the tongue to 
the thyroid isthmus, and is regarded as the remains 
of the hypopharyngeal diverticulum or protrusion 
from the foregut to form the thyroid isthmus. 
Cwts between the genic^lossi and in the mid-line 
of the neck, as low as the thyroid isthmus, are 
probably connected with the thyro-glossal duct, or 
with the union in the mid-line of the upper 
branchial arches ; cysts on either side of the mid- 
line with closure of the branchial clefts or with the 
junction of the stomodaeum and foregut. The con- 
tents vary, being sometimes the usual cheesy, epi- 
thelial mass, with or without pale hairs intermix^ ; 
sometimes only a brownish mucoid fluid, in which 
float small masses of fatty epithelium. The lining 
of the cyst is generally a deucate layer of stratified 
cells which vary somewhat in function, as the con- 
tents show. 

Though really congenital in origin, and usually 
reaching a size to attract notice in early life, these 
c>^ts often remain small for many years, and then, 
without obvious cause, b^n to enlarge. They 
may not appear until mid-life or even later. They 
form smooth, round or oval, tense, elastic and 
fluctuating, or doughy swellings beneath the toi^^ue, 
in the mid-line or on one »de ; they are usually 
firmer to the touch than ranulae; unlike ranulie 
they project chiefly towards the skin and but 
slightly mto the mouth, the mucosa over them 
^mg normal unless some dilated veins ramify in 
it; they never ^ve the translucent appearance of 
lanuUe, but it is said that some have a yellowish 
iqppearance owing to the ccdour of the sebaceous 
matter showing through. They cause inconvenience 
in proportion to their size. 


Treatment.— T hU consists of complete re- 
moval by dissection, when inconvenience or un- 
sightliness renders treatment desirable. All central 
, and most lateral cysts should be removed by incision 
below the jaw ; the cyst, when bared, is but loosely 
attached to its surroundings, and it may, if neces- 
sary, be emptied. The cavity left should be 
obliterated by purse-string stitches, and the skin 
wound closed. 

5. Salivary Calculus.— Synon. ; Fr. Calcm 
Salivnirc ; Ger. Speichtlstein. 

Description. — Friable concretions, composed 
chiefly of phosphate of lime, are not very uncommon 
in the ducts of the parotid, submaxillary, and sub- 
lingual glands. They vary in size from a pin’s head 
to a filbert, or even larger, are elongated in form, 
and not infrequently they form around some small 
foreign body — a seed or a bit of woody fibre — which 
has made its way into the duct. They may lie in 
the substance of the gland, but are usually found in 
the duct. They are easily felt from the mouth, but 
are rarely complained of unless they give rise to the 
following symptoms. Without obvious cause in- 
flammation causes complete or partial obstruction 
of the duct ; the gland swells and becomes hard, 
but is neither tender nor painful as a rule. In the 
case of the submaxillary duct, the side of the tongue 
and floor of the mouth are red, and more or less 
swollen ; an abscess may form in the latter situa- 
tion. See Concretions. 

Treatment. — If a concretion can be felt, either 
with a finger or with a probe passed along the duct, 
an incision should be made on to it, and the calculus 
removed with care, lest it break and the fragments 
excite more inflammation than did the entire mass. 
Local inflammation requires a poultice outside, and 
constant fomentation of the mouth with hot solution 
of boric acid or borax ; if an abscess form it should 
be opened and treated similarly. 

6. Salivary Fistula. —Synon. : Fr. Fistule 
Salivaire ; Ger. Speichelfistel, 

Description. — Occasionally the duct of the 
parotid gland (Stensen’s duct) is wounded or in- 
volved in an ulceration, or an abscess forms in its 
track and bursts externally. In such cases a salivary 
fistula is likely to be the result. The secretion from 
the parotid instead of making its way into the 
mouth dribbles over the cheek. 

Treatment. —Whenever the parotid duct is 
involved in a wound of the cheek, an opening 
opposite the wound should be made into the mouth ; 
the duct should be most carefully sutured, as also 
should be the tissues superficial to the duct. When 
a fistula has formed, all ulceration should have 
ceased for weeks or months before any operation is 
undertaken for its closure. Then the first point is 
to secure free drainage into the mouth for saliva by 
puncturing the mucosa of the cheek in two places 
from the depth of the fistula, and passing a stout bit 
of silver wire through the holes and tying it in the 
mouth as a ring. The closure of the opening in 
the skin has been effected by light cauterisations ; 
by paring the edges, dissecting up skin-flaps for 
some distance ana bringing them together ; or, 
best of all, by removing the edges and adjacent 
akin and twisting in a flap to ml the gap. All 
movement of the cheek should be avoided. 

7. New-Qrowths*— Most of these start from 
the tongue or jaws. Papillomata and epitheliomata 
are not uncommon on the inner surface of the cheek, 
palate, and floor of the mouth ; they present their 
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usual charactenstics,,,an 4 are treated by removal. 
The swollen mucosa round a sinus, leading to a 
sequestrum of the hard palate, sometimes presents 
a striking resemblance to an epithelioma. 

Epulis — Synon , Fr. Epuhde ; Ger Epuhs, 
Description —‘Epulis* is a somewhat loosely 
used word applied to tumours projecting upon the 
gum. Without an adjective indicating the nature 
of the growth, it really conveys nothing beyond the 
situation of the mass, but custom has practically 
limited its application to two common and often 
clinically indistinguishable pathological vaneties, 
the fibrous and the myeloid. 

These tumours spring from th^ fibrous tissues of 
the gum, or from the alveolar penosteum and bone 
— the myeloid growths always, and the fibrous 
usually, having a connection with bone Some- 
times small growths of the latter nature come away 
attached to the fang of an extracted tooth, as if they 
had originated from the fibrous covering of the fang 
Epulides are commoner in connection with the 
lower than with the upper jaw They form smooth, 
rounded, or lobulated masses, usually quite sessile, 
varying from pinkish-white through red to purple- 
red in colour, and firm or semi-elastic to the touch 
They are covered at first by the epithelium and 
mucosa of the gum, but ultimately they may ulcerate 
from pressure against the teeth or other irntation 
Most commonly they present between two teeth, 
displacing one or more , or they may project upon 
either the superficial or the deep surface of the alveo- 
lus— the latter but rarely Growth is not very rapid, 
and there are no signs of deep infiltration of the jaw 
Treatment — This consists in free removal of 
the growth, together with any bone in connection 
with it Sometimes this may be effected under 
cocaine, especially with growths on the superficial 
surface of the gum , in other cases an anaesthetic is 
necessary, two or three teeth must be extracted, and 
the whole thickness of the alveolus cut away with a 
small saw and bone forceps. After such treatment, 
recurrence is unusual , but myeloid growths some- 
times show exceptional malignancy, and require 
specially free handling Stanley Boyd 

MOVABLE KIDNEY,— Kidneys, Diseases 
of, p 835 

MOVEMENT, Therapeutical Usee of. — 

Synon • Movement-Cure ; Eanesitherapeutics ; 
^r. Gymnasttque Suidoise , Ger Kimsitherapu, 
Description. — The movements employed are 
of three classes, namely . ( i ) active movements^ 
executed by the patient himself, or by the patient 
aided by an assistant ; (2) passive movements^ per- 
formed by the assistant on the patient ; and (3) acts 
of resistance to movements ^ whether executed by the 
assistant against the patient, or by the patient 
against the assistant. 

Uses — The several classes of movements, for 
which mechanical arrangements are also contrived, 
when scientifically employed, are used in the treat- 
ment of paralysis, curvatures of the spine or limbs, 
and injunes and diseases of the loints. Movements 
of the nature of friction or shampooing are also 
employed in the treatment of certain diseases of im 
ternal organs. See Friction; Massage; and 
Shampooing. 

MUCOID DEGENERATION.— A form of der 
generation, which is associated wi^ tfie prdduction 
of a mucus’like substance. See DEOKNSKAriON* 
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MUCOUS PATCH Synon.; Mucous Tuber- 

cle; Condyloma; Fr, Plaque Muqueuse\ Ger. 
Breite Fetgwarze < 

When the term ‘ condyloma * is used, ‘ syphilitic * 
ought always to be pte^Cd, to avoid conlhsion 
with the simple form of growth See Condy- 
loma 

Definition —A patch of syphilitic papular 
eruption upon mucous membrane or moist skin 

.Etiology —Mucous patches belong to what 
are commonly known as the secondary manifesta- 
tions of syphilis ; they may appear early or late, 
both in the acquired and in the inhented disease, 
and are very liable to return time after time 

Experimental inoculation of the discharge of 
mucous patches has proved that it is capable of pro- 
ducing a hard sore at the point of insertion, fol- 
lowed by general symptoms , and clinical observa- 
tion shows that these lesions are the most frequent 
, means of spreading syphilis. 

Description — Mucous patches on the skin 
appear as flattened elevations of a round or oval 
shape, with a broad base, of a reddish colour, and 
generally covered by a thin grey pellicle When in 
close proximity they coalesce, and form a mass of 
irregular shape and size, which may be fissured and 
ulcerated When situated upon a mucous mem- 
brane they are usually less raised, and whitish in 
colour, especially in the throat, where they have 
been termed plaques opalines The pnmary sore 
may assume the appearance of a mucous patch, 
especially in women The growths also sometimes 
become warty on the surface 

Favourite seats of mucous patches are the genital 
organs, and the moist skin about the anus They 
may also be found at the umbilicus, in the axillae, 
auditory meatus, or nose, on the nipples, and be- 
tween the toes , m stout and dirty persons they 
may be met with wherever folds of skin meet and 
perspiration collects They are very common about 
the lips, mouth, tongue, and throat ; and occa- 
sionally are seen on the cervix uteri Want of 
cleanlmess favours their development, as does irn- 
tation from any cause, especially smoking and 
chewing tobacco 

Treatment — Mucous patches, being highly 
infectious, should always be got nd of as soon as 
possible In the mouth or throat, pure carbohe 
acid, or a solution of chromic acid (twenty grams to 
the ounce), may be apphed from time to time, and 
an astnngent mouth-wash used several times a day. 
Mucous patches on external parts usually disappear 
quickly under stnet cleanlmess and the apphcation 
of calomel (one part) and oxide of zinc (three parts), 
care being taken to keep opposed surfaces apoit 
with lint or wool If the growths persist, carlM>lic 
acid or nitrate of silver or the acid solution of xutrate 
of mercury should be applied. General treatment 
must of course be carnea out at the same time See 
Syphilis. Arthur Cooper. 

MUCOUS RALE.— An adventitious sound heard 
on auscultating the chest in certain forms of disease> 
and due to the passage of air through visad fltud 
an the bronchi. See Physical Examination. 

MUCOUS TUBERCLES. —.Sm Mucous 
Patch. 

MULTILOCULAR {muEuSy many ; and 
a small space).— A term applied to and other 
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fonns of growths, 'and to pulmonary cavities, when 
they consist of many small spaces or loculi. Ss 6 
Cysts. 

MULTIPLE NEURITIS.— A sponym for peri- 
pheral neuritis. .Stfa Neuritis, Multiple. 

MUMPS. — Synon. : Epidemic Parotitis; 
Cynanche Parotidea ; Fr. Oreillons ; Ger. Mumps, 

Definition. — An acute, febrile, infectious dis- 
ease ; attended by swelling of the salivary glands 
— especially of the parotids ; and ending in resolu- 
tion. 

iETiOLOGY. — This is an affection more commonly 
seen in young persons — boys, growing girls, and 
young men ; but it may occur in adults of either 
sex who are much with those affected with the 
disease, and who have not had the complaint be- 
fore. Mumps rarely attacks the same person twice. 
It may occur as an epidemic in institutions, such 
as schools and barracks. It is usually conveyed 
directly from person to person, and is infectious 
even before the glands are affected, as well as for 
two or three weelb afterwards. It has an incubation- 
period of from fourteen da3rs to three weeks. 

Anatomical Characters. — The disease is 
occasionally limited to one parotid gland, but 
generally spreads to submaxillary and sublingual 
on the same side, and not infrequently involves all 
six salivary glands as well as some of the cervical 
lymph-glands. It is probable that the inflamma- 
tion starts from the duct. The surrounding tissues 
are swollen. Seldom does there appear to be any 
fibrinous exudation poured out ; ana still less fre- 
ouently do the tissues suppurate, although the in- 
flammation may spread to the middle or internal 
ear. The swelli^ completely disappears about 
three days after the fever. On the subsidence of 
the local lesion a so-called metastasis to the testicle 
and other glandular and fibrous structures may 
occur ; atrophy of the affected testicles may follow. 
The sheaths of the nerves and the surfaices of the 
heart may be affected, especially in those cases in 
which orchitis has occurred. 

Symptoms and Diagnosis. — Some general 
symptoms always precede the local manifestations 
of mumps ; they may be so slight as almost to 
escape notice; or fatigue by day, restlessness at 
night, slight fever, sore-throat, and vomiting may 
mark the podromal stage. After these symptoms 
have persisted for a few hours or days the fever 
rises rapidly and the rain and swelling in the parotid 
or submaxillary glanra b^n. 

One restless night follows, either from pain, or 
from fever, or both. Sometimes the pain is severe, 
and the temperature only elevated by one degree ; 
sometimes the fever is more evident It generally 
reaches xoo° F. or loi", and frequently rises to 
103^ or 104^; at this point it is not long main- 
tamed, but subsides as the local lesion is esta- 
blished, falling to the normal, or even below it, on 
the thii^ or fourth day of the disease. The tem- 
perature may be low while the swelling is still 
marked and painfol ; and in some cases appetite 
returns before eating is easy. This happens wlum 
the patient is kept at rest in bed. Without such 
precaution, sudden and great elevations of tem- 
perature may occur at the end of the first week, 
either without serious local mischief, or with or- 
chitis, deafness, tinnitus of one and dbttininixria, 
not always transient; rheumatism, and heart- 


affecdons, leaving traces both of pericardial and of 
endocardial inflammation, may also occur. 

From face-ache and enlarged lymphatic glands, the 
sudden sensation of pain or stiffness in the parotid 
or submaxillai^ gland, following on the general 
symptoms, and absence of any such local trouble 
as usually affects the lymphatics, together with the 
history of a poi^ible infection, will generally suffice 
for the diagnosis of mumps. Further evidence is 
obtained on examining the spot, where, besides the 
deeply seated swelling, considerable tumefaction of 
the parts surrounding the gland exists near the lobe 
of the ear, filling in the hollow behind the jaw, 
soon increasing to such an extent as to involve more 
or less the whole of one side of the face, and pass- 
ing down on to the neck. If the sublingual glands 
are affected the tongue is raised. Coincidently 
with the appearance of this enlargement, the pyrexia 
declines in some cases ; while in others some days 
elapse before the subsidence of the fever. Pain is 
now complained of, and the patient can no longer 
open his mouth to the usual extent. Yawning ex- 
cites severe pain ; in fact, it can hardly be effected. 
Mastication and speaking are greatly impaired, and 
the sufferer prefers to fast, and to remain silent, 
rather than endure the pain involved in the effort to 
perform either act. The saliva may be largely in- 
creased or much diminished in quantity. Pressure 
over the swelling is painful ; and the sensation 
afforded by manipulation is that of an elastic tumour, 
with a slightly softer feeling in the centre. The 
skin over the swelling may be slightly reddened ; 
often there is no deviation from the normal colour, 
the skin remaining pale, but glossy, and oedematous. 
In many cases these symptoms are not nearly so 
severe, and the disproportion between the amount 
of distortion of the countenance and the actual suf- 
fering is as astonishing to the patient as to the 
friends. Most frequently the affection is limited to 
one side of the face ; but as the swelling of the one 
side subsides, the other may become involved, when 
it runs through the same series of events, with, 
possibly, an interval of a few days between them. 
Rarely are the two sides simultaneously affected ; 
but in such a case the uneasiness, pain, and dis- 
comfort are of course greatly increase. After the 
continuance of these symptoms for about six or 
eight days, they begin to aoate, the oedema lessens, 
the pain is lost, the stiffness and tension disappear, 
and in a few davs the fiice acquires its usual ap- 
pearance. A mild uncomplicated case endures about 
a fortnight. Occasionally there is left, for some 
time after this, a certain degree of hardness in the 
neighbourhood of the parotid, which gives no un- 
easiness, and can rarely be mistaken for tumour. 

Complications. —In nearly a third of the cases 
in adult males orchitis occurs. The epididymis is 
occasionally involved. In females, ovaritis, vul- 
vitis, or mastitis may be found, but they are rare. 
Cases are described in which the testicle was affected 
while the salivary glands escaped. Orchitis may 
precede, or accompany, but usually follows the 
swelling of the parotid, at an interval of not more 
than three weeks. Increase of fever and the usual 
local signs occur. Rarelv is the orchitis bilateral. 
In the case of the girl the vulva becomes the seat 
of oedema, and on pressure over the region of the 
ovary pain is elicatra. When the orchitis abates, 
the puodd may agMn take on the inflammatory 
oonditioa Mening^ is to be feared on sudden 
subsidence of the Inflammation of the parotid, if 
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no orchitis follow the disappearance of the ori- 
ginal affection. If the middle or internal ear has 
been involved permanent deafness may supervene 
on the affected side. Dehrium, amblyopia, con- 
junctivitis, albuminuria, or gastro-mtest^l dis- 
turbances are occasional complications 

Prognosis — This is almost invariably favourable 
in mumps, except in the very weakly and m the 
tuberculous, or in the rare event of meningitis being 
developed It may be said to be always a disease 
of a comparatively tnvial nature, producing con- 
siderable pain and much discomfort, but not en- 
dangering the life of the sufferer. In very excep- 
tional instances the inflammation of the parotid 
terminates in abscess The indications of such an 
untoward result are increased pain in the centre of 
the swelling, hardness, and dark red appearance 
of the skin over the spot In time the abscess dis- 
charges outwardly, or into the external auditory 
meatus Atrophy of the testis follows orchitis in 
70 per cent of the cases (Laveran) 

Treatment — A patient suffenng from mumps 
should be confined to his bed during the febrde 
stage But little treatment, beyond rest and care 
for the week or ten days the disease lasts, is re- 
quired The bowels may require relief, but all 
Strong purgatives should be avoided It may be 
well to give some simple saline, as bicarbonate of 
potassium with lemon juice, and diluents during 
the first few days , ice is always grateful A dose 
of chloral hydrate may be required at night (m 
children a grain for each year of the patient’s age) 
if there be any restlessness 

As to local treatment, not much is retjuired, un- 
less the pain be unusually severe It will be suffi- 
cient in most cases to protect the part from the air 
by means of cotton-wool and a light handkerchief. 
Should more active interference be called for, some 
anodyne may be used, or soothing embrocation, 
such as the opium liniment, belladonna liniment, or 
external warmth If there be the slightest tendency 
to suppuration, indicated by increase of fever and 
tenderness over the gland, with redness of the over- 
lying skin, fomentations must be applied, and so 
soon as distinct fluctuation is discovert the abscess 
must be opened The application of leeches is use- 
less in reducing the inflammation, or in staying the 
formation of the abscess They may be of service m 
lessening the pain of metastatic orchitis or ovantis ; 
but these are well treated by the same gentle means 
employed in the case of the parotid itself Tepid 
sponging IS of use during the course of the disease, 
and a warm bath may be required when metastasis 
threatens Sometimes wine or brandy is required. 

Considerable anaemia and much debility may 
persist even when mumps has been mild in its 
course, especially in the weakly or unhealthy, so 
that tonics, with iron and cod-liver oil, may have 
to be continued for some time. C Muirhbad 

mUnSTER am stein, near Kreuznaoh, 
In Rhenish Prussia — Muriated saline waters. 
See Mineral Waters. 

MURMUR.— This term, as used in auscultation, 
was originally applied to the natural sounds heard 
over the lungs m respiration ; but its employment 
has since been extended to include a great variety 
of auscultatory sounds connected with the heart, the 
blood-vessels, the placenta, &c. See Physical 
Examination. 
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MU8C>E VOLITANTE8 {musca, a fly; wit- 
tans, floating about).-> 5 ’^ Eye, and its Appen- 
dages, Diseases of. 

MU8CLE8, Diseases Of-HrSYNON : Fr. Ma^ 
ladtes des Muscles , Ger. MuskeOkranAhetten, 

1 Acute inflammation —Synon.: Myositis. 

(a) Inflammation of muscle, leitding to exudation 
and suppuration, anses chiefly as a result of injury 
or rupture of a muscle Sometimes, however, it 
appears to arise spontaneously, particularly in the 
tongue, diaphragm, and poas muscle ; m the last 
situation forming one variety of psoas abscess. In 
such cases it is probable that micro-organisms have 
been carried to the part by the bloi^ or lymph. 
The symptoms are pain, tenderness 4ud swelling, 
corresponding to the scat of the inflammation. 
Exudation of serum and of lymph takes place, and 
subsequently an abscess may form ; occasionally 
the process goes on to gangrene 

(^) Secondary inflammations and formations of 
pus are of more frequent occurrence than simple 
inflammation and abscess. They arise in the course 
of the vanous forms of pyamia and of the acute 
specific fevers, or may be due to extension of in- 
flammation from neighbounng diseased bone. The 
presence of such secondary abscesses m muscles is 
especially characteristic of glanders and farcy, 
where inflammatory infiltrations of various sizes 
appear in many of the muscles, especially those of 
the arm Disintegration takes place in their centre, 
and a collection of punform flmd results. 

{c) Polymyositis (Dermato-myositis). — This rare 
affection is characterised by swelling of the muscles 
m different parts of the l^y, with oedema of the 
subcutaneous tissues and an erythematous rash m 
the aflfected regions The disease is probably toxic 
in nature, some cases having been definitely con- 
nected with the eating of shell-fish The onset is 
gradual, with fever and feeling of weakness Later 
there is acute pam m the muscles, generally those 
of the extremities first , later the muscles of respi- 
ration and deglutition may be involved Death is 
frequent in severe cases Microscopically, the 
aflfected muscles show hyaline degeneration with 
mterstiual infiltration of leucocytes The condition 
has to be distinguished from tnchinosis, in which 
there are digestive disturbances and more affection 
of the face. The parasites must be sought for to 
render diagnosis certain {see p 465) Treat- 
ment must be directed to the relief of pain and 
maintenance of the patient’s strength. The use of 
hydragogue purgatives may aid in the elimination 
of the poison. 

2. Cnponio Indurating inflammation and 
Syphllitio Disease — In this form of inflamma- 
tion there is proliferation of cells in the interstitial 
tissue, causing the muscle to become h^ and pam- 
fill The whole muscle may be attacked, or the 
process may be limited to one or more portions, 
in^ts are often attacked by chronic inflammation 
of the stemo-mastoid muscle. The whole muscle 
becomes hard and painful, but rarely suppurates. 
The disease usually yields to soothing external ap- 
plicaUons ; but if it be of syphihtic origin, the use 
of internal antisyphilitic remedies may be reqtdred. 
In adults chronic mdurative myositis of a syphilitic 
character may occur in the stemo-mastoid, the 
various muscles of the leg and arm, the temqporal 
and masseter muscles, the tongue, and other 
parts. The disease may appear either as a diffuse 
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inflammation^ with th^ usu^l signs of pain on move- 
ment, tenderness and some swelling — or sometimes a 
series of beaded swellings ; or as a circumscribed 
inflammation, with an abundant infiltration of 
nucleated cells. If the inflammation does not soon 
subside, the cellular exudation becomes organised 
into contracting fibrous tissue, and the compressed 
muscular fibres atrophy. In diffuse myositis per- 
manent contraction of the muscle ma^ result from 
this cause ; in circumscribed syphiliac myositis a 
fibrous tumour in the interior of the muscle may 
result; sometimes a gummy tumour is formed. 
Syphilitic tumours thus formed in the muscle bear 
a great resemblance to malignant tumours. In- 
deed, it is often found that the only means of dis- 
tinguishing the two clinically is by the effect of 
io<ude of potassium in causing the disappearance of 
the former. 

3. Myosltla Oasificans. — Ossification of 
muscle is a rare result of chronic inflammation or 
irritation. It is observed to occur in muscles which 
are subject to pressure, as the deltoid in soldiers, 
and the adductors of the thighs in riders. In the 
condition knovm as Myositis ossificans there takes 
place a slow, gradually advancing fibrosis of the 
voluntary muscles, followed in many places by the 
formation of some bone. The disease may begin 
in childhood, and its onset is sometimes attributed 
to injury. The muscles of the back, at first tender, 
gradually become stiff, so that no flexion is possible : 
the limbs sometimes become rigid. In course of 
many years the patient is reduced to a condition 
resembling a bronze statue, his whole body being 
rigid and immovable. The cause of the disease is 
unknown. It appears natural to regard it as a 
chronic inflammatory process with subsequent con- 
version of the fibrous tissue into bone. No treat- 
ment is known which will influence the course of 
the malady. The diaphragm, heart, and facial 
muscles usually escape. 

4. Rheumatio Inflammation. — The morbid 
changes in this form of inflammation rarely pass 
beyond the stage of congestion and serous exuda- 
tion, though occasionally proliferation of the inter- 
stitial tissue may occur, and callosities may be 
formed. Rheumatism, Muscular. 

5. Haemorrhage. — Haemorrhage takes place in 
muscle not only from injury, but frequently in the 
course of typhus and typhoid fevers and pyaemia ; 
also in leucocythaemia. 

6. Rupture.— Violent contraction of a muscle, 
without external injury, may lead to partial rupture 
of its fibres — for example, the gastrocnemius. The 
violent spasms of tetanus occasionally cause com- 
plete rupture of a muscle, particularly of the muscles 
of the back, the rectus femoris, and the psoas. 
Rupture of muscles has been known to occur in the 
delirium of fever ; and may be the cause of abscess 
forming in muscle, as described above. 

Treatment. — The treatment of ruptured muscle 
consists mainly in rest ; in the support of the muscle 
by uniform bandaging; and in suitable measures, 
should abscess form. 

7. Lesions of Sensibility. — (a) — 

Hus term is given to a painful condition of the 
muscles arising in those who axe in feeble health. 
The pain is similar to that which is present in a 
muscle after long-continued and fiitiguing exertion — 
for example, in the limbs after a Tong walk, or in 
piie diaohragm and intercostals after violent laugh- 
ing. Xn persons who are deUUtated, pain mSy 


arise in the muscles after very slight exertion, and 
this constitutes myalgia. It is often accompanied 
by cramps at intervds. The pain is most com- 
monly felt at the tendinous insertion of the muscle. 
The abdominal muscles are fr^uently the seat of 
myalgia, such as the costal origin of the external 
oblique— causing, according to some authorities, 
that pain in the side which is so common in women 
— and the pubic insertion of the recti. The muscles 
of the back, and especially the trapezius, also 
suffer; the muscles of the limbs much less fre- 
quently. When situated in the trunk, myalgia is 
often mistaken for some congestive or inflamma- 
tory condition of the liver, spleen, or other viscus 
lying beneath. The pains of myalgia are distin- 
guished by their hot and burning character. They 
are increased by exercise of the affected muscle, 
and disappear when it is relaxed or artificially sup- 
ported. However severe the pain may be, the 
pulse remains unaffected ; but it is usually uniformly 
weak and fast. 

The muscles or their fibrous connections are also 
the seat of pain in the condition known as muscular 
rheumatism. 

Treatment. — The muscles should have rest 
and support by bandaging. Tonic treatment is 
required. Friction and counter-irritation do little 
good. Exercise is of no use, unless combined with 
fresh air and good diet. 

( 3 ) Muscular anasthesia. — See MUSCULAR 
Sense, Disorders of. 

8. Spasm or Cramp. — This painful affection 
is too well known to need description. It occurs 
chiefly in the muscles of the calf, often in persons 
who are quite healthy. It is most frequent after exer- 
tion, and may then be due to an auto-intoxication. 
Cramps are also a prominent feature in cholera 
and in certain forms of poisoning, especially by 
metallic irritants. Treatment in ordinary cases is 
by forcibly stretching the muscle and maintaining it 
thus for a few minutes. Kneading the muscle may 
aid in affording relief. 

9. Atrophy and Degenerations.— (a) 
atrophy . — Simple atrophy of the substance of mus- 
cular fibres arises either from general defective 
nutrition, during the course of wasting diseases, 
such as phthisis, in cachectic conditions, or after 
severe fevers ; or as a local condition from disuse of 
the muscle. The muscles become pale and flabby. 
The ultimate fibres are reduced in volume, but 
preserve their anatomical characters, still showing 
the longitudinal and transverse striation. The 
atrophy is sometimes so advanced in parts that the 
muscular substance of the fibre entirely disappears, 
and nothing is left but the sheath of the sarcolemma, 
which appears in the form of fibrous bands between 
the remaining muscular fibres. 

As a local condition, atrophy is most frei^uently 
seen in muscles in the neighbourhood of a diseased 
joint, or in a paralysed limb. In these cases the 
atrophy is usually combined with more or less inter- 
stitial deposit of fat between the ultimate fibres, 
constituting infiltration of muscle. Occasion- 
ally the amount of fat is so great as to cause an 
actual increase in bulk of the muscle, so that it 
appears hypertrophied. The atrophic and other 
cmnges arising in paralysed muscles are considered 
in their appropriate articles. Fatty infiltration of 
muscles may also arise as a primary condition, 
when t^re is an excess of fat in the blood, and 
atrophy of the muscular substance results from it. 
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(^) Fatty degeneration , — Here the fat is deposited, 
not between the ultimate fibres, as in fatty infiltra- 
tion of muscle, but in their interior. Rows of 
minute CTanules appear in the longitudinal stnae, 
and gradually increase until the whole breadth of 
the fibre is occupied by them, and nothing is left but 
the sarcolemma. When the degeneration reaches 
this extent, it is of course irrecoverable. Muscles 
affected by this change become very soft and friable. 
This degeneration is met with much oftener in the 
heart than in voluntary muscles It is sometimes 
associated with atrophy of the fibres in the muscles 
of limbs attacked by certain forms of paralysis. It 
is met with also in fever and phosphorus-poisoning, 
granular degeneration being the first stage See 
Fatty Degeneration 

{c) Granular degeneration — Granular degenera- 
tion of muscles occurs in fevers and acute diseases 
The fibres become swollen and opaque, being filled 
with fine granules These clear up on the addition 
of acetic acid , this test distinguishing granular from 
fatty degeneration The muscles which are affected 
by it are soft and friable and easily rupture The 
fibres no doubt ultimately recover their natural 
appearances ; but if the disease be severe and long- 
continued, granular degeneration advances to fatty 
degeneration, as is seen in cases of phosphorus- 
poisoning 

(d) Waxy degeneration ; Ztnkei^s degeneration ; 
Myositis typhosa — The affected fibres swell and 
lose their stnation , and become of a homogeneous, 
translucent aspect After a time transverse frac- 
tures appear in each fibre, dividing it into a series 
of short cylinders The nuclei of the sarcolemma 
also multiply The change does not attack all the 
muscular fibres of a part uniformly , for healthy and 
degenerated fibres are seen side by side It is 
observed chiefly in typhoid fever, cholera, and 
other acute febnle diseases, being often associated 
with the granular degeneration It is usually found 
in the adductor muscles of the thigh, the abdominal 
and pectoral muscles, and the diaphragm , appear- 
ing in patches of one or more square inches, pale 
and glassy , gradually becoming softened and pulpy 
It IS now considered to be a condition of coagulaitve 
necrosis of the muscle It is frequently associated 
with hjemorrhage into the substance of the muscle 

{e) Fibroid ^generation —Fibroid degeneration 
of muscle has already been referred to as a result of 
myositis Chronic or repeated inflammation, of a 
rheumatic or syphilitic character, leads to the for- 
mation of fibrous tissue m muscle, and the muscle 
becomes of a tough, whitish character 

lo. Tumours —Muscle is subject to growths 
of a sarcomatous and cancerous nature, the latter 
being necessarily secondary to tumours elsewhere 
Fatty, cartilaginous, vascular and other tumours are 
also met with in this tissue, but rarely Myomata, 
or tumours consisting of muscular tissue, are also 
found See Tumours 

u. Parasitio Affections. — The chief disease 
of muscles belonging to this group is that due to the 
presence of trichina {see Entozoa). The Cystu 
cercus cellulosa is also sometimes found in muscles. 
See also Muscular Sense, Disorders of; and 
Myopathy. 

Alexander Davidson. 
W. Cecil Bosanquet. 

MUSCULAR ATROPHY, PROGRESSIVE.-- 
See Progressive Muscular Atrophy. 
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MUSCULAR DYSTROPHY.— MyoPATHY. 

MUSCULAR RHEUMATISM -A form of 
rheumatism affecting the muscles See Rhbuma* 
TiSM, Muscular 

MUSCULAR SENSE, Disorders of —By the 
term * Muscular Sense * is meant the sensory im- 
pressions by which we are aware of the state of the 
muscles during active or passive movements. The 
degree of muscular sensibility is estimated by the 
appreciation of the difference oetween weip;hts held 
so as to cause but little difference in the stmiulation 
of the cutaneous nerves , and also by the perception 
of posture, active or especially passive, so produced 
as to cause an equal stimulation of the cutaneous 
nerves in the different positions. It is probable 
that the knowledge is due to impressions from 
afferent nerves which anse in the connective tissue 
between the fibres, especially in the muscle-spindles. 
They seem to be normally stimulated, either by com- 
pression, as when the nbres are widened by con- 
traction , or by tension, as when the muscles are 
elongated It is only when such stimulation is 
great that the impressions so affect consciousness 
as to cause a true sensation, as m forcible extension 
of a muscle or very strong contraction When 
very intense, or when the nerves are hypersensitive, 
actual pain is felt, as in a strong pinch, or cramp, 
or extension after cramp Such pain may be pro- 
duced through the same nerves, since we are 
familiar elsewhere with pain as the result of irrita- 
tion of visceral nerves, whose normal impressions do 
not directly affect consciousness The fibres appa- 
rently course with the motor fibres in the mixed 
nerves, but pass to the spinal cord in the postenor 
roots The impulses thus generated seem to act 
first on the spinal cord, then on the cerebellum, 
and ultimately on the motor cortex of the brain 

Hyper^sihesia —Increase of the common 
sensibility of mu^^cles is not unusual, e g after 
cramp , and the muscles become extremely tender 
in peripheral neuritis such as is caused by alcohol 
The tenderness is shown both to pressure and 
extension Very little is known of simple increase 
of the muscular sense except m the form of pain 
The sensation of restlessness impelling movement 
has been attributed to muscular hyperoesthesia, but 
without sufficient reason 

An/esthesia — Diminution of the muscular 
sensibility is occasionally obser\'ed, commonly m 
consequence of disease of the nerves, sometimes of 
the nerve-centres, and is usually associated witl^ a 
diminution of other forms of sensibility. Loss of 
muscular sense, however, may be present when 
cutaneous sensibility is unimpaired The affections 
with which muscular ansesthesia is commonly ob- 
served are locomotor ataxy, some central diseases^ 
and hysteria In tabes it is probably the cause of 
the ataxy ; it bears no necessary relation to the 
change in cutaneous sensibility 

Symptoms — In muscular anaesthesia the patient 
is unaware of the degree of force exerted by the 
contracting muscles, and is dependent for his know- 
ledge of the position of his limb, and of its move- 
ments, mainly upon chtaneous impressions, if these 
are preserved. Ignorance of the degree of con- 
traction interferes with muscular co-oraination, by 
rendering this dependent on cutaneous and ocukr 
perceptions. The condition of the tauscuhur Siehse 
is ascertained by observing the accuracy of move- 
ment with and without dosure of the eyes, \sf 
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detennining the extent to which the patient if 
aware of the posture of the limbs in passive move- 
ments, and especially by ascertaining the sensitive- 
ness to movement against resistance so applied as 
to affect the cutaneous nerves as little as possible. 
The best method for this purpose is to suspend a 
weight, in a bag or cloth, to the limb, and observe 
(a) the minimum which can be re^x^nised ; and 
the least increase in a greater weight which can 
be distinctly perceived. The sensibility of the two 
limbs ma^ be conveniently compared. In each of 
these points the muscular sense may present a 
deviation from the normal, and the change in the 
two is not always proportioned. The minimum 
recognisable, and the minimum difference recog- 
nisable, vary in different parts. The latter amounts 
in the case of the arm in health to a difference of 
^th in a weight of three or four jxiunds. Balls of 
similar size and appearance, but of different weights, 
have been employed for the same purpose. 

When the sensory muscle-nerves are gravely im- 
paired, as in tabes, the loss of sensibility may be so 
great that no degree of stimulation will succeed in 
causing pain. In a case in which inco-ordination 
was much greater in one 1^, forced extension of 
the calf-muscles in this leg, though unfelt, caused 
pain in the other leg. 

Cases of a mysterious nature are met with in 
which with normal cutaneous sensation the muscular 
perceptions are suddenly so much lessened that, as 
one patient said, * a poker and a feather seem of 
equal weight.* Such cases occur in subjects likely 
to suffer from functional derangements. 

Treatment. — Macular anaesthesia usually oc- 
curs as part of a wider affection, as in tabes and 
hysteria, and rarely requires special treatment. 

Faradisation of the muscles is the local treatment 
most useful. It effects powerful stimulation of the 
afferent muscle-nerves. For the most part the 
treatment needed is that of the cause. See Ner- 
vous System, Physical Examination of. 

W. R. Gowers. 

MU8CULAR TIC. — A synonym for facial spasm. 
•Sm Facial Spasm. 

MUSHROOMS, Poisoning by.— Synon. : Fr. 
Empoisonnemmt par Us Champignons ; Ger. 
Pilwergiftung. 

Poisoning by mushrooms is not a very common 
occurrence. The varied toxic symptoms produced 
by the ingestion of mushrooms become more easily 
explicable when we bear in mind that only a few 
fungi are apparently poisonous under all conditions. 
They are Amanita musearia, the fly-fungus, whidi 
grows not very plentifully in Great Britain, and con- 
tains a poisonous alkaloid (muscarine); Russula 
Integra seu emetica (A^aricus integer seu emeticus), 
also not very common ; Boletus luridus (B, pemi- 
ciosus, B. bovinus) ; and Amanita pkalloides (A. 
bulbosat venenosdt viridis), to which belong 
the varieties termed Agarictss citrinus and Agaricus 
viresc^. These owe their toxic properties to 
fhallin^ a toxalbumen. Other fungi are poisonous 
only undCT special conditions, among which may be 
named idiosyncrasy, and the susceptibility of young 
children to the toxic effects of mushrooms. The 
delicious edible morel even has been known to pro- 
duce fetal results. It must not be forgotten that 
gRstro-intestinal catarrh of a severe character may 
result from the ingestion of a large quantity of ill- 
cooked indigestible fungus-tissue; that th^ highly 
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nitrogenous tissue of fungi is peculiarly prone to 
rapid decomposition ; and that fungi as a class ab- 
sorb excretoiy animal matters, perhaps unchanged. 
These circumstances may serve to explain some of 
the apparent anomalies connected witn mushroom- 
poisoning. Some kinds of poisonous mushrooms 
nave their active principle either dissipated or de- 
stroyed by the prolonged heat employed in thorough 
cooking. 

Anatomical Characters.— Evidence of gastro- 
intestinal catarrh, more prominent in the stomach 
than in the intestines ; signs of cardiac paralysis, or 
of asphyxia ; occasionally fetty degeneration of the 
liver and other viscera ; and minute sub-serous extra- 
vasations of blood, have all been noted after death 
from mushroom- poisoning. 

Symptoms. — The symptoms of mushroom-poison- 
ing are of a twofold character: gastro- intestinal irri- 
tation, and narcosis due to blood-poisoning. After a 
meal of poisonous mushrooms has been taken, colic 
sets in, followed by nausea and repeated vomiting ; 
and diarrhoea eventually supervenes. The onset of 
symptoms does not as a rule manifest itself till after 
the lapse of some hours, six or eight or more, from 
partaking of the fungi. But this period is liable to 
great variation, and may be much shorter. Frag- 
ments of the fungi may be recognised in the freces ; 
and, indeed, were it not for this, and the history of 
the case, a diagnosis from violent ordinary gastro- 
intestinal catarrh would often be impossible. In 
severe and fatal cases the stools of the patient may 
become rice-watery in character ; the patient becomes 
algid, collapsed, and cyanosed, with muscular con- 
tractions ; and in children convulsions are not rarely 
met with. The sufferer eventually becomes somno- 
lent, and falls into a state of sopor; but this is 
perhaps not due to a true narcosis. 

When the Amanita muscaria has been taken, 
cerebral symptoms are more promin ent . The patient 
appears to be in a state of inebriation ; and there 
frequently appears to be a tendency to dash the head 
^;amst a wall or other solid object. These symptoms 
are, however, not exclusively met with in muscarine- 
poisoning, but may be observed when other fungi 
nave been eaten. 

Diagnosis. —The history of the case, and the 
detection of particles of the fungi in the faeces, are 
usually sufiiaent ; but in the absence of these a dia- 
gnosis from natural disease is perhaps impossible. 
It has been proposed to test for the presence of 
muscarine, the active alkaloid of the fly-fungus, by 
applying a drop of the concentrated or unconcen- 
trat^ urine to the heart of a frog. Muscarine 
causes the heart of the animal to stop in the state of 
diastole. It paralyses the cardiac muscle and stimu- 
lates the inhibitory ganglia. 

Prognosis. — The patient cannot be considered 
safe for at least three days, unless the more pxo- 
minent symptoms have been markedly alleviated. 
Death may occur at any period between six and 
seventy-two hours. Recovery is frequent. 

Treatment. — In poisoning by mushrooms 
emetics should be promptly administered, to evacu- 
ate the stomach, and those which are not of a de- 
pressing nature should be selected. The stomach- 
pump and tube are perhaps of little service, seeing 
how persistently the particles of fungi adhere to the 
walls of the gastro-intestinal canal. Oleaginous 
purgatives, as, for example, a tablespoonful of 
castor oil in olive oil, may be advantageously ad- 
ministered. Atropine apprars to be a direct anti-; 
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dote to muscanne ; and didtalU appears to be so in 
a less degree. Atropine soould therefore be given 
in small doses in cases of poisoning by Amantta 
muicarta\ and failing this some preparation of 
digitalis. Should atrojnne be administered, it would 
Ae well to avoid the use of opium ; but if atropine 
be not administered, the exhaustive diarrhoea may 
have to be combated by the use of opiates combinea 
with astringents. Thomas Stevenson. 

MUSICIAN’S PALSY. — Su Occupation- 
Diseases 

MUSKAU, in Siieala, In Germany. — Sul- 
phate-of-iron waters 

MYALGIA (/liGr, muscle; and Ax-yor, pain). — 
name for pain in a muscle See Muscles, Diseases 
of ; and Rheumatism, Muscular. 

MYASTHENIA GRAVIS (fivs, muscle ; 
weakness) — Synon. ; Asthenic Bulbar 

Paralysis. 

Definition. — An affection characterised by 
motor weakness and an abnormal tendency for 
fatigue to be induced by voluntary effort, which 
also temporarily increases the weakness, notably in 
the muscles that have been in action 

Etiology. — There is no special tendency for the 
malady to occur in families prone to diseases of the 
nervous system ; in no instance has more than one 
member of a family been attacked, and the subjects 
of the affection are not, as a rule, neurotic or 
hystencal The sexes are equally affected ; the 
disease usually occurs m early adult life, and 
women are, as a rule, attacked younger than men 
Specific fevers, septic processes, absorption of intes- 
tinal products [copramia)^ exhausting diseases, par- 
turition, the onset of menstruation, over-exertion, 
exposure to cold, shock and emotional disturbances 
have been supposed to be exciting causes 

Morbid Anatomy and Pathology —No mor- 
bid changes have been found in the majonty of the 
cases examined, and we are not yet in a position 
to be certain of the significance to be attached to 
such slight defects as have been observed in a few 
of them The condition appears to be dhe to the 
action of some toxic agent, possibly the result of 
disordered metabolism, and related to the ordi- 
nary phenomena of fatigue which are induced by 
the products of decomposition from the muscles 
that have been in action. Some observers have 
svfpposed that the poison is introduced into the 
system, and it has been suggested that it may be 
the outcome of microbic action The toxm pro- 
bably acts on some part of the peripheral motor 
neurons, either on the cells in the anterior horns 
•of the spinal cord or cranial nerve-nuclei, the peri- 
pheral nerves, or the motor end-plates, though 
some believe that the muscles are pnmanly affected. 

Symptoms —The great feature of the malady is 
the readiness with which fatigue is induced on 
muscular effort, so that muscles that are voluntarUy 
|)ut into action tire rapidly, though they regain 
power after a pencd of rest. The onset of the 
affection is usually gradual, but in a few cases it has 
been sudden. The weakness is sometimes first 
noticed in the parts supplied by some of the cranial 
nerves, in other cases the limbs are first affected, 
and in others the defect is more or less general 
from the outset* Muscles in constant action are 
•especially liable to suffer ; hence ptosis, weakness 
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of the external ocular muscles, and similar weakness 
of the neck-muscles are all common. The ptosis is 
usually partial, but is quickly increased when the 
pitient looks upwards for a short time; the 
frontalis may fail to wnnkle the forehead, or Imving 
done so the skin quickly becomes smooth i^ain. 
The external ocular muscles are often weak, they 
are readily fatigued, and nystagmoid jerkings occur 
on lateral turning of the eyes to either side. 
Diplopia IS often present, and a special feature 
observed is that the two ims^es change their re- 
lative positions at different times. The pupils are 
normal and cannot be fatigued Weakness of the 
muscles of mastication is common, and may be so 
pronounced that chewing is impossible. Difficulty 
of deglutition is nearly always a symptom, and 
liquids may regurgitate through the nose owing to 
weakness of the palate. Both the upper and 
lower facial muscles are usually weak, so that the 
eyes can only be feebly clos^, and pouting the 
lips and whisthng are impossible The tongue is 
imperfectly protruded, it is often tremulous, and 
soon begins to fall back into the mouth , moreover, 
the patient may be unable to thrust out either cheek 
with the tongue. The palate is often weak, and 
may fail to move at all after the letter ‘ a ’ has been 
vocalised several times in succession The laryn- 
geal muscles have been affected in a few cases 
Speech is much altered, so that although the utter- 
ance may be clear when the patients begin, it soon 
becomes indistinct and nasal, and the voice becomes 
gradually weaker until they have to stop owing to 
want of breath The muscles of the neck may be 
so weak as to be unable to support the head, and 
similar weakness is met with m the trunk muscles, 
so that the patient is unable to rise from the recum- 
bent posture without the aid of the arms, and 
sitting up soon induces fatigue in the muscles of 
the back The muscles of respiration may also be 
weak and the expansion of the thorax very poor, 
while even slight exertion induces dyspnoea , but 
apart from this, serious attacks of breathlessness 
are liable to come on without obvious cause, when 
the patient is at rest, and may be associate with 
feelings of faintness or palpitation of the heart. 
All of the muscles of the limbs may be involved, 
but It is espeaally those of the proximal segments 
that suffer The myasthema may be readily de- 
monstrated by making the patients raise the arms 
above the he^, for in a few seconds they begm to 
fell m spite of every effort to prevent them After 
walking a short distance the lower extremities may 
become so weak that a rest is imperative, while, in 
some cases, the limbs give way suddenly and the 
patient fells. 

The muscles may be fatigued by a tetanising 
feradic current so that they cannot be made to con- 
tract again unul the electrodes have been removed 
for one or two minutes , this is known.as the * myas- 
thenic reaction.’ All of the muscles are, as a 
rule, well nourished, though in exceptional cases 
some of them have wasted. The tenaon-jerks are 
usually active, but in some cases it has been posable 
to temporarily abolish the kne^erks by repeated 
blows on the patellar tendon. The s{feincteis are 
intact, and there is no defect of cutaneous sensi- 
bility or of the muscular sense. There is a feeing 
of fetigue in the muscles after they have been in 
action; they sometimes feel stiff, and they mi^ 
even be tender. In a few cases pain in the h^ti^ 
neck and back, photophobia and giddiness have 
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been premonitory ^mptoms j but, as a rule, 
sensory disturbances are absent. The symptoms 
are made worse by muscular eJtcrtion, emotional 
excitement, and exposure to cold, and, in females, 
menstruation and parturition have a similar in> 
iiuence on the course of the disease. 

Diagnosis When the manifestations of myas* 

thenia are slight they are liable to be mistaken for 
the effects of Neurasthenia. Many of the symptoms 
might be due to hysteria^ but the sensory and 
spasmodic disturbances that are so common in this 
affection are absent in myasthenia. In chronic 
Bulbar Paralysis there is no ptosis, the ocular 
muscles are not affected, the tongue atrophies and 
its muscles and those of the palate show permanent 
changes in their electrical excitability. Spasticity 
and muscular atrophy serve to distinguish cases of 
Amyotrophic Lateral Sclerosis^ though there may 
be some difficulty of diagnosis in the rare cases in 
which the muscles atrophy in myasthenia gravis* 
Atrophy of muscles also serves to distinguish cases 
of Myopathy^ in addition to which some of the 
muscles may be enlarged, the knee-jerks are 
commonly absent, and bulbar symptoms never 
occur. In Chronic J^ogressive Ophthalmoplegia 
the pupils are often affected, and optic atrophy is 
frequent; moreover, the limbs, if affecteo, are 
either spastic or ataxic, and the motor weakness is 
not increased on voluntary effort in the way that it 
is in myasthenia gravis. It may be difficult to ex- 
clude acute polioencephalitis when the onset of 
myasthenia gravis is sudden; but the more usual 
gradual onset, the variability in the intensity of the 
symptoms, and the absence of muscular wasting 
are aids to a correct diagnosis. 

Prognosis. — In about a third of the recorded 
cases the disease has been fatal, on an average in 
eighteen months, but mild cases no doubt pass un- 
recognised. The symptoms may persist for many 
years, remissions occur, and some cases probably 
recover. Weakness of the respiratory muscles and 
attacks of breathlessness are unmvourable symptoms, 
and any intercunent pulmonary affection is a source 
of danger. 

Treatment. — Rest is essential ; exertion in 
any form, emotional excitement, and cold must all 
be avoided ; patients must be warmly clad and they 
ought to be advised not to take cold baths. When 
difficulty of mastication and of deglutition are 
symptoms all solid foods must be finely minced, and 
it may even become necessaij to feed by the 
stomach-tu^, a procedure that is not without risk, 
as one patient died while the tube was being used. 
Drugs of all kinds have been singularly ineffective ; 
strychnine is no exception, and iron and arsenic 
are only useful as tomes. Mercury and iodide of 
potassium have been employed without notable re- 
sults, as have thyroid and suprarenal extracts. 
Massage and electrical treatment have also been 
unsuccessful ; indeed, fiuradism has seemed to do 
actual harm. J. S. RisiEN Rvssell. 

MYCETOMA {fibuns, a mushroom). — S ynon. ; 
Madura Disease or Madura Foot ; Fungus- Disease 
of India. 

Definition.— A diseased condition chiefly of 
the foot and lower part of the leg, occasional^ of 
the hand, and very rarely of the trunk, charactensed 
by enlargement and distortion of the affected parts, 
due to thickening of the cutaneous tissues, with 
oufies and subsequent fracture of the oneons stroc^ 
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tuies. Two varieties of the disease have been 
described, the white, pale, or ochroid, and the 
black, dark, or melanoid. These are referred to in 
detail* below. 

Distribution.' — Mycetoma is recognised as a 
distinctive disease of India. It occurs more fre- 
quently in Madras, Bombay, and the westerly and 
north-westerly parts of India than in Bengal proper. 
This, however, seems to apply more especially to 
the dark variety ; so far as the foot is concerned, 
the pale form is apparently the one most commonly 
met with all over India. A few cases have been 
met with in Italy and North Africa, and three 
apparently authentic cases of the white and one of 
the black variety have been described in America. 

Anatomical Characters and Pathology. 
On laying open a characteristic specimen of the 
disease, the bones are found to be extremely 
softened, so that they can readily be divided by 
means of a common knife. The interior of the 
hand or foot is occupied by a series of sharply de- 
fined cavities, some quite isolated, but the majority 
communicating with one another and with the ex- 
terior by a series of complex channels, or sinuses, 
containing glairy fluid and solid concretions in 
various proportions. Both cavities and channels 
are lined by a dense glistening membrane, com- 
posed of white fibrous and elastic tissues. The 
surrounding tissues are generally in a very fatty 
condition, and, where the disease is of long stand- 
ing, are more or less completely blended into an 
indistinguishable mass. So far a common descrip- 
tion is applicable to both forms of the disease ; but 
on proceeding to the consideration of the contents 
of the cavities, great differences present them- 
selves. 

Pale form.— The pale or ochroid form is capable 
of subdivision into several varieties, according to 
the nature of its morbid products. In the com- 
monest and most characteristic variety the cavities 
and channels contain masses of spherical bodies like 
fish-roe, of a pinkish-yellow or white colour, sur- 
rounded by gelatinous glairy matter. In certain 
cases, however, the roe-like bodies are almost or 
entirely absent, and the gelatinous matter and 
liquid oil are generally diffused throughout the 
tissues. In a third and very rare variety the section 
looks as though besprinkled with grains of red 
pepper, from the presence of innumerable minute 
concretions of a bright red hue. 

Dark form. — The appearances presented in the 
dark form of the disease are strikingly different. 
Here, in place of the roe-like bodies of the previous 
form, the cavities and channels contain masses of a 
dark -brown or black colour. These masses vary 
greatly in size, some not being larger than the nor- 
mal fat-lobules surrounding them, others attaining 
to the size of a small orange. The larger masses 
greatly exceed any of the roe-like masses of the pale 
variety in size, and their consistence is also much 
firmer than that of the latter. They are nodu- 
lated on the surface, and closely resemble truffles 
in appearance. On section, they present a more or 
less distinctly radiating structure, and the interior 
is generally somewhat lighter in colour than the 
tnberculatea exterior coating. In some cases they 
are tightly fitted into the cavities in which they 
lie, but in others th^ lie loose, ahd are surrounded 
by a certain amount of gelatinons matter. The 
amount of the latter present is, however, much lew 
than in the pale form. 
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The masses of morbid material in both forms are 
primarily situated in spaces normally abounding in 
fat. Long senes of them are frequently found lying 
among the loculi m the subcutaneous tissue, be> 
tween healthy fat-lobules ; others occupy the m- 
terior of the bones , and a third series are developed 
in the pads of fat lying around muscles and tendons. 
The muscles and tendons in such cases may fre- 
quently be found quite intact, although surrounded 
% masses of the morbid material. Due to this 
persistence, fracture and crushing of the softened 
bones often occur, and it is on this that the distor- 
tion of the affected part is in many cases m great 
measure dependent 

Microscopical Characters. — Pale form . — 
The roe-hke particles are composed of a nucleus of 
granular, waxy consistence, surrounded by a radia- 
ting fringe The bright red particles occurring in 
certain cases of the ochroid form consist in great 
part of phosphates and carbonates, and contain a 
considerable proportion of iron. If sections be 
made through the diseased tissues, and examined 
microscopically with a low power, considerable 
epithelial proliferation will be observed at the sur- 
face In the interior, the vessels are much 
thickened, and scattered throughout the tissues are 
yellowish bodies of variable size, and irregular or 
frequently uniform or crescentic in shape , these 
are surrounded by a radiating zone, and the whole 
lies in a mass of round cells, many of which maybe 
pigmented, enclosed within a fibrous capsule On 
staining by Gram’s method and counterstaining 
with eosin the penphery of the crescentic bodies, 
which is stained pink with the eosin, is apparently 
structureless. Within the crescentic bodies, wedge- 
shaped or ovoid areas are present within which are 
masses of fine filaments stained purple by Gram’s 
method, and resembling the mycelial filaments met 
with in actinomycosis homints and in some cases of 
actinomycosis boms The radiating zone surround- 
ing the crescentic bodies shows a more or less dis- 
tinct radial striation, recalling the rays or clubs of 
actinomycosis Many of the rays show a fan-shaped 
expansion owing to branching, and they may be 
very large, measuring as much as 40-50 jam length. 
As IS the rule in actinomycosis homtnis (but the ex* 
ception in actinomycosis bovts)^ the rays or clubs in 
mycetoma do not stain by Gram’s method They 
seem to be in a degenerate condition, but in a 
fortunate specimen undoubted clubs can be demon- 
stfated by staining with orange-rubin or with the 
Ehrlich-Biondi tnple stain (p. 153), thus proving that 
the radial zone is composed of rays or clubs analogous 
to those of actinomycosis. Undoubtedly therefore 
there are many resemblances between the white 
variety of mycetoma and actinomycosis, as was first 
pointed out by Vandyke Carter, the chief differ- 
ences between them being (a) the extremely chronic 
character of mycetoma, (^) the absence of visceral 
infection in mycetoma, {c) the fact that animals do 
not ever seem to be infected with mycetoma, (rf) the 
very large size and frequency of branching of the 
duos of mycetoma as compared vnth actinomycosis, 
{e) the inefficiency of treatment with potassium 
iodide As a matter of fact a peculiar filamentous 
organism, the Streptothrix madura^ has been 
isolated from the white variety of mycetoma. 
Morphologically and in its staining reactions it 
resembles the acttnomycest but culturally there are 
many differences. On agar the Stnftothrix 
nmdura forms whitish, round, raised, umbilicated 


growths, which do not become yellow and black like 
actinomycesrt but mav become reddish, and Shattock 
has suggested that the * cayenne-pepj^r * vanety of 
mycetoma may be umply a stage m which this red 
pigment has been formed. The Streptothrix 
madurce will develop in v^^etable infrisioDs in which 
the adinomyces refuses to grow j it does not hquefy 
gelatin as does the actinomy€$s, it will not grow 
anaerobically, and it is not pathogemc to any 
animals. Su ACTINOMYCOSIS. 

Dark form — Considerable controversy has taken 
place as to the relation of the black to the white 
form of mycetoma, some regarding the former as 
merely a late stage in the latter, while others have 
suggested that tne two conditions are distmet 
Chnical observation bears out the latter view, for 
in the black variety the black particles are present 
from the earliest st^es of the disease, and transi- 
tion forms between the white and the black have 
not been met with, as would be expected had the 
one been a late form of the other Kanthack, in 
sections of the black masses, observed at tihor 
penphery club-shaped elements, and he therefore 
believed that the black vanety was a late and 
degenerate stage of the white Later observations 



have, however, shown this view to be untenable. 
By macerating the black masses in liquor potassse 
or in ‘ Eau de Javelle ’ it is possible to distinguish 
withm them septate fungoid filaments m greater or 
less proportion. These are sometimes difficult to 
distinguish, but may generally be detected by allow- 
ing portions of the material to soak for some days 
in liquor potassae. The proportion which the fila- 
ments bear to the entire mass, when thus separated, 
is in any case very small, and m some cases ex- 
tremely so, for on the completion of the soaking 
only a very small quantity of colourless flocculi, 
consisting of masses of branched filaments mixed 
with empty cyst-like cells, is left behind in the 
fluid (see fig 1) The latter has assumed a brown 
colour from the solution of the dark mass. Boyce 
and Surveyor recognised these elements as belong- 
ing to one of the higher fungi, and they si:^ested 
that the black masses are the ‘sderotia* of 8 
fungus, and are analogous to ergot, which is the 
sclerotium of Clamceps purpurea. More xecenUy 
James H. Wright has suc^eded in cultivating % 
fungoid form or hyphomycete from the Uadt par- 
ticles. The patient, an Italian woman, came under 
treatment at the end of 1897 at the Mattadiusetta 
General Hospital, with a condition wMdi was 
recognised as being probably Madura foot. The 
patient had kved in Amenca for Several years, and 
the disease, which was first noticed in July 1897, 
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affected the base of the second and third toes on 
die plantar aspect. There was a small sinus which 
was discharging a dirty greyish fluid containing 
some black, hard, irre^lar granules, like grains of 
gunpowder. Amputation of the toes and meta- 
tarsi bones was performed, and on dissection of 
the removed tissues an ovoid nodule was found, the 
sixe of a pigeon's egg, traversed by a reticulum 
which divided it into small areas in which were 
embedded the black granules. Treated with sodium 
hypochlorite these became bleached and softened, 
and on crushing, under a cover-glass, were found to 
consist of a mass of fungoid structures as described 
by Boyce and Surveyor. Typical i^ptate branching 
hyphae were seen showing dilatations or varicosi- 
ties, the periphery of the nodule apparently being 
made up of closely-set radiating hyphse, but no un- 
doubtea spore-bemring organs were observed. The 
black granules were sown on various culture-media, 
and from a large number a pure growth of a hypho- 
mycete was obtained. On potato a dense, widely- 
spr^ing, coherent membrane or layer formed, 
having a velvety surface and pale brown colour, ex- 
cept at the margins, where it was white. After some 
time small droplets of a dark coffee-coloured fluid 
appeared, and the potato became stained a dark 
brown. In bouillon growth appeared in the form 
of radiating filaments, so that fluffy balls were pro- 
duced. In potato-infusion the same growth oc- 
curred, but in old cultures black granules made 
their appearance, consisting of closely-packed spheri- 
cal or polyhedral cells, and being of the nature of 
sclerotia. On agar-i^ the growth consisted of 
widely-spreading filaments of a greyish colour, with 
black ‘sclerotia' in old cultures. This hypho- 
mycete was composed of long branching hyphae 
3-8 II in diameter, with transverse septa. No 
spore-bearing organs were detected, and the orga- 
nism was non-pathogenic to animals. It is not 
unlikely that there are other varieties of the dis- 
ease. The writer has described a case which did 
not seem to belong to either the white or the black 
variety. 

Symptoms. — Dr. Carter writes : ‘ As a rule the 
local indications of this disease are the same for all 
its forms ; for commonly it is not possible to dis- 
criminate the several varieties by simple inspection 
or bare clinical history of the case.* The state- 
ments made by the patients as to the mode of 
ori^n and progress of these complaints are very 
vanous ; but, t^en generally, they seem to imply 
that the s^ptoms are analogous to those usually 
observed in deep-seated disease of the osseous and 
adjoining tissues. Eventually a more or less hard 
lump is felt in the sole of the foot or palm of the 
hand, or in several places. Generally one or more 
abscess-like formations occur ; and several sinuses 
are ultimately established, the latter, as a rule, 
presenting a peculiar mammillated appearance — 
the * tu circles,’ apparently, of earlier writers. 
Along with these conges, enlargement and dis- 
tortion of the affected member take place, but un- 
accompanied by severe pain. The distortion of 
the hand is very peculur — it is shortened and 
thickened, owing to the destruction of the carpus 
and metacarpus, and the consequent irregdar ten- 
sion of the extensor and flexor, tendons. When the 
foot is afiected, it is found to be considerably in- 
creased in circumference, the enlargement seldom 
ejctcbding far beyond the ankle ; the foot is prone 
to rup in a line with the leg, and may be everted 


or inverted. Discharges Set in, more or less offen- 
sive, according to the nature of the subjacent dege- 
neration, and the limb becomes not only useless, 
but a burden to its owner. In this manner the 
sufferer may go on for from one to fifteen or more 
years, unless relief be sought in a surgical opera- 
tion. The disease does not seem ever to give rise 
to metastatic deposits in the internal organs. 

Course and Duration.— B oth forms of fungus- 
disease run a very chronic course, and often with- 
out vciy materially affecting the general health of 
the patient ; in some cases, however, great emacia- 
tion accompanies the disease. With regard to the 
duration of the malady, it may be stated that cases 
have been recorded as having existed for various 
periods up to twenty-six or even thirty years. 

Treatment. — The only treatment which is of 
any avail is excision of the affected parts, should 
the disease como under observation at an early 
period, or amputation. Potassium iodide, which 
frequently acts as a specific in actinomycosis, seems 
to be useless in mycetoma. R. T. Hewlett. 

MYCOSES. — During recent years it has been 
found that many morbid conditions are due to the 
growth and development of fungous forms in the 
tissues ; such morbid conditions are known as my- 
coses. There is often little to distinguish them 
clinically from lesions due to the tubercle-bacillus 
and other well-known organisms, and hence doubt- 
less many cases remain unrecognised. In certain 
instances the invading organism is an epiphyte, an 
organism subsisting under favourable conditions 
upon the morbid products of some other diseased 
condition. For example, in phthisical cavities and 
in the external ear, it has long been known that 
fungi are occasionally met with. Although fre- 
quently epiphytic in the ear, a true ‘ otomycosis * 
may be set up as the result of the growth of various 
organisms — generally species of Aspergillus [niger, 
flavescensy or fumigatus) or of Mucor — in the exter- 
nal ear. The disease, which is either acute or 
chronic, so produced results in a condition of sup- 
purative otitis, and may cause perforation of the 
tympanic membrane, with more or less pain, tinni- 
tus, and deafness. The diagnosis should not be 
difficult if the ear be carefidly examined with a 
speculum. Strong alcohol, mercuric-chloride solu- 
tion, calomel, or toric acid will usually effect a cure. 
Aspergillus may also grow upon the cornea. In the 
lungs, in phthisical cavities or bronchiectases, fungi 
such as aspergillusy mucor ^ and otdium may be epi- 
phytic or secondary. The growth of these is pro- 
bably a precursor of death in such cases, and is not 
likely to give rise to symptoms. 

There are, however, ^mary mycoses, chiefly of 
the lungs, occasionally met with, and it has been 
proved experimentally that the spores of Aspergillus 
fumigatus are pathogenic to the rabbit. Pneumono- 
mycosis or puimonai^ aspergillosis is especially a 
tr^e-disease in Pans among persons who feed 
pigeons and other birds artificially. The pigeon- 
feeder takes the grain into his own mouth, and in 
feeding the birds inhales any spores that may be 
attached to the seed. The aisease has also been 
rarely met with under other conditions. The species 
present seems to be always the Aspergillus fumi~ 
gatus. The clinical sigiw of pneumono-mycosis are 
those of chronic bronchitis and emphysema, or of 
chronic pulmona^ tuberculofis ; usually at first the 
signs are those ot bronchitis, with recurrent coug^ 
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•and greenish purulent expectoration, followed later 
by consolidation with i^moptysis, pyrexia, and 
pleurisy. The diagnosis can only be made by the 
absence of the tubercle-bacillos from, and the 
presence of the characteristic mycelium and spor- 
angia of the aspergillus m, the sputum. A mycelium 
alone is not necessarily aspergiUar, it might be 
actinomycotic. In some instances a double infec- 
tion with the aspergillus and the tubercle-bacillus 
takes place. The pognosis in pneumono-mycosis 
IS less grave than in pulmonary tuberculosis, and 
the disease tends to a spontaneous cure. The treat- 
ment must be on general principles, together with 
iodide of potassium and arsenic. The post-mortem 
changes resemble those of tuberculosis, and consist 
of whitish tubercle-like nodules, smaller and larger 
cavities, with surroundii^ consolidation. 

Cases of skm-disease characterised by nodular 
formation, with subset^uent ulceration or suppura- 
tion and great destruction of tissue, have been de- 
•scnbed In the affected tissues large ovoid bodies 
with a double contour are present, and these have 
been regarded as protozoa. Other observers have, 
however, cultivated a mycelial form in this disease, 
which may, therefore, be a ‘mycotic dermatitis* 
{hlastomycetic dermaiitts) In its clinical characters 
the disease is not unlike some forms of cutaneous 
tuberculosis. In the black variety of mycetoma a 
fungus-form has been isolated See Mycetoma. 

The ringworms, favus, and thrush are also ex- 
amples of mycoses See TiNE^ 

The so-called * Mycosis tonsillaris,* consisting of 
small, white, tough, adherent excrescences upon 
the pharyngeal mucous membrane, seems to be 
primarily a keratosis, with secondary infection with 
oactena and leptothnx. See Tonsils 

R. T. Hewlett. 

MYCOSIS FUNGOIDES {yMtcosy a mushroom 
or fungus). — Synon . Granuloma Fungotdes 
pitz) ; Fibroma Fungoides (Tilbury Fox) j Lipre 
Jndtgtne (Gu^rard) , Lymphad^nte Cutan^e (Gillot) ; 
and probably Eczema Hypertrophuum et Tubercu- 
latum (Erasmus Wilson). 

Definition. — A chronic, probably infective, 
disease of the skin, characterised by a more or less 
prolonged eczematoid condition, followed by the 
development of multiple fungating tumours ; and 
almost invariably terminating fatally 

^Etiology — Of the letiology of mycosis fungoides 
little that is definite is known. It attacks men with 
much greater frequency than women, and usually 
in middle adult life — ^fjjjpm forty to fifty years of 
age ; but one case is rerorted to have begun at the 
age of five (Port) It is certainly not hereditary 
It is believ^ by many observers to be infectious, 
though up to the present direct evidence of conta- 
gion IS wanting, and a specific microbe has not yet 
been isolated. 

Symptoms and Course. — The first mamfesta- 
tions of mycosis fungoides may resemble an ery- 
thema, an urticaria, a lichen, or the earher stages of 
an ecxema. They usually consist of well-defined 
macules, or more extensive erythematous patches, of 
•a pinkish or bright red colour which does not com- 
pletely disappear on pressure. These may remain 
discrete, or may coalesce so as to cover large areas 
of skin, and show a marked predilection for develop- 
ment upon the trunk, scalp and fiice, while toe 
'Upper extremities are more frequently and more 
severely affected than the lower. The lesions are 
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in the majority of cases notably asymmetrical. Ery- 
sipelatous outmeaks, with some elevation of tem- 
perature, are prone to occur from time to time, and 
are usually followed by temporary amelioration of 
all the symptoms. The patches, which are at first 
on a level vnth the surrounding skin, soon become 
elevated, infiltrated, dense to the touch, and covered 
with some fine desquamation They are accom- 
panied by a variable, but generally considerable, 
amount of burning, tingling, or itching, the latter 
symptom being in exceptional cases excruciating; 
papules and vesicles may form upon the patches 
either spontaneously or as the result of scratching 
or rubbing. It is almost pathognomonic of the 
disease that all these manifestations appear and 
disappear spontaneously with remarkable rapidity, 
leaving previously affected skin apparently healthy, 
or at most only slightly atropmc, scaly, or pig- 
mented. 

Although partial recovery may thus be said to 
occur, and complete recovery sometimes seems 
imminent, the disease invariably progresses to its 
second stage ^ which is characterisea by the deeper 
infiltration of the derma, and the gradually increas- 
ing prominence of the patches, to constitute the 
p^ues ItcfUnotdes of Bazin They are irregular in 
outline, sharply demarcated, bossy on the surfetce, 
of a deep purplish or brownish-red colour, and may 
either be covered with thick scales like a psoriasis, 
or may ooze and scab like an eczema These lesions 
present the same peculiarity as to rapid disappear- 
ance as those of the first stage Another phenome- 
non noted in a few of the recorded cases — which 
constituted a marked feature in two of the cases ob- 
served by the writer— consists in the frequent appear- 
ance of deeply seated lumps indistinguishable from 
boils, most of which disappear without treatment ; 
some, however, rupture and discharge their pus, but 
never a necrotic ‘ core * comparaUe to that of a true 
boil. They may, or may not, leave disfiguring 
scars When the scalp is mvolved the hair usually 
fidls rapidly. The nails often become yellow, 
brittle, and deformed 

After a variable penod of time the third stage of 
the disease is attained. It is characterised by the 
development of peculiar, generally multiple tumours 
upon skin which is either erythematous or infiltrated ; 
occasionally, however, they spnng up from appa- 
rently healthy skin. The tumours vary greatly m 
size, those on the hands being often not bigger than 
a bean and * let into * the skin, while on the trunk 
they may be the size of an orange, or even larger. 
When situated m considerable numbers upon the 
face they give a leonine expression very similar to 
that seen in leprosy The tumours are sessile, 
sharply defined, firm, generally of a peculiar deep 
red colour, but sometimes pale pink or yellowi^ ; 
they are usually lobulated, and have not inaptly been 
likened to tomatoes; the epidermis over them is 
intact, but stretched, tense, and ghstenii^. The 
amount of pain attending them is variable, but 
usually they are tender to manipulation. Occa- 
sionally tumours appear in the mouth or &uces. In 
some of the reported cases early and oonspiototia 
involvement of lymphatic glands has been noted, as 
well as leucocythmmia and enlargement of the sploen, 
but these appear to the wnter to be iwramriiBf of A 
separate Ssordcac — a form of 
which it is of importance to differentiate^ fiiM my- 
cosis fungoides. The same may be s^ of the form 
described by Vidal as Afycosis d twmten 

3xa 



1044 


MYCOSIS FUNGOIDES 


in which there is no eczematoid, pre-mycotic stage, 
but the growths, which are tisuaUy Iodised, con- 
stitute the first and only manifestation of the disease* 
Such cases are possibly examples of a fonn of true 
sarcoma of the skin (Perrin, Hallopeau). 

When once developed the tumours may remain 
unaltered for an indefinite period. More frequently, 
however, a large number of them spontaneously 
disappear, leaving the skin either hardened, 
shrunken, pigmented and desquamating, or else 
apparently healthy. Fresh erythematous and ecze- 
matoid patches nevertheless make their appearance, 
and fresh tumours, either singly or in crops ; in 
one case (Stelwagon) as many as six hundred were 
finally present. Of these a certain number ulcerate 
slowly, the epidermis over them being destroyed ; 
and hideous fongating ulcers are thus formed, from 
which a thin, ichorous, intensely foetid fluid is dis- 
charged. At this stage itching and smarting usually 
cease, and the tumours become painless. But now 
for the first time — and the point is one of the most 
curious and characteristic features of the affection — 
the general health begins to suffer. Although many 
of the deep ulcerations may cicatrise, a profound 
marasmus is gradually established, the patient 
being usually ultimately carried off by diarrhoea, 
pulmonary complications, or septicaemia. 

Duration. — The duration of mycosis fungoides 
varies from a few months to twenty years or more 
(Besnier) ; on the average it is from five to six 
years. In one of the cases observed by the writer, 
apparent complete recovery took place under treat- 
ment, and persisted for more than six months, when 
a relapse occurred, during which the patient, who 
was very alcoholic, contracted acute pneumonia, of 
which he died. It is noteworthy that growths in 
internal organs have only been observed three times 
(Duhring, Galliard, Pye-Smith), and in each instance 
the association appears to have been a coincidence, 
as the internal tumours did not present the characters 
of the external ones. 

Morbid Anatomy. — The histological changes 
found in the early or pre-fungoid stage consist 
almost entirely of a connective tissue-cell prolifera- 
tion situated in the corium around the blood-vessels, 
hair-follicles, sebaceous glands, and sweat-glands, 
accompanied by a variable degree of dilatation of 
the blood-vessels of the subpapillary and papillary 
layers. It is this marked cellular increase which 
gives to the early lesions of mycosis fungoides their 
peculiar feeling of infiltration. The cells are mainly 
of two varieties, namely, large, oval, or fusiform 
connective-tissue cells, many of which exhibit active 
mitosis, and numerous smaller roundish cells ; but 
besides these there are a few mast-cells, plasma-cells, 
and imperfect giant-cells, such as are met with in 
different proportions in the whole group of the 
infective granulomata. The epidermis presents 
certain well-defined changes, such as downgrowth 
of the interpapillary processes into the corium, inter- 
epithelial o^ema, and imperfect comification, but 
none of these changes can be regarded as in them- 
selves characteristic of this disease. In the fiin- 
pating tumour-stage the cell-proliferation goes on 
increasing, but the new cells show a marked ten- 
dency to break down, and the connective tissue 
and elastic fibres to disintegrate, so that a histo- 
logical examination of one of these tumours reveals 
an ill-defined mass of broken-down cells and fibres 
scattered throughout with inegular crenated cells 
jvhich have not yet broken up. The cells of the 


epidermis also become destroyed, and the granulo- 
matous mass is found extending often from the 
depth of the corium to the surface of the epidermis, 
and covered only by a thin pellicle of the horny 
layer, or reaching the surface of the skin and form- 
ing the floor of an unhealthy-looking ulcer. 

Pathology. —Divergent views are held as tc 
the pathological group to which the tumours in 
mycosis fungoides belong. By some authorities they 
are still regarded as lymphadenomata and by others 
as sarcomata ; but most recent observers, consider- 
ing not only their microscopical characters, but also 
their clinical peculiarities, relegate them to the 
group of injective granulomata. Micrococci have 
been demonstrated in the tumours and in the capil- 
laries surrounding them ; but all attempts to repro- 
duce the disease by the inoculation of pure cultures 
of these in animals have proved unsuccessful. 

More recently McVail, Murray, and Atkinson 
have isolated a * short white bacillus * which in 
rabbits produced certain pathological changes which 
resulted in death. Their observations have not, 
however, been confirmed. In the breaking-down 
granulomatous tissue of this disease we have a me- 
dium in which many organisms will readily thrive, 
even pure cultures of the bacillus of Friedlander 
having been obtained, so that great care is neces- 
sary in distinguishing merely adventitious micro- 
organisms from a specific microbe. In the blood 
both ordinary leucocytosis and eosinophilia have 
been recorded (Nekam), but in the recent cases 
reported by Galloway and MacLeod, neither an 
increase in the number of leucocytes nor in the 
proportion of the eosinophiles was detected. 

Diagnosis. — In the later stages of mycosis fun- 
goides no difficulty presents itself as regards dia- 
gnosis ; but in the earliest stage it may be impos- 
sible to differentiate the disease from urticaria, 
erythema multiforme, or even pityriasis rubra. 
Its persistence and ulterior developments soon, 
however, settle the point. In the eczematoid phase 
the localisation of the patches, their asymmetry, 
the amount of infiltration and sharp delimitation, 
their chronicity and greater resistance to treatment, 
the scantiness of discharge, and their spontaneous 
appearance and disappearance, generally serve to 
distinguish the condition from any recognised type 
of eczema. The early stage of mycosis fungoides has 
been occasionally mistaken for macular leprosy, 
but in the former condition anaesthesia and leuco- 
dermia are absent ; in the tumour stage a bacterio- 
logical examination would render the diagnosis from 
tubercular leprosy perfect^ simple. 

Frambeesia may, apparently, resemble it closely, 
but is a disease of tropical climates only, the 
tumours are always small, and there is no pre- 
mycotic eczematoid stage. The main points of 
difference from sarcoma and various forms of 
lymphadenoma of the skin have been already briefly 
lauded to. 

Prognosis. — The prognosis of this disease is 
necessarily gloomy, but its rate of progress varies 
widely in different cases. It is only when the final 
ulcerative and cachectic phase is reached that the 
patient’s condition becomes a very painful or utterly 
^peless one. 

treatment. — One case of complete and per- 
manent recovery is reported (Bazin) after an acci- 
dental attack of erysipelas \ inoculation with the 
streptocoed of that disease, in a manner similar to 
that successfully carried out in the treatment oi 
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intractable cases of lupus, carcinoma, and sarcoma 
(Fehleisen), appears, tnerefore, to be a rational and 
legitimate procedure. Injections of Coley’s fluid 
(mixed toxins of Streptococcus pyc^enes and 
Bacillus prodigiosus) have proved to be temporarily 
beneficial. 

Arsenic internally, in full and steadily increased 
doses, has yielded in many cases decidedly bene- 
ficial results in the early stages of mycosis fungoides 
—an observation which the wnter is in a position 
to confirm from practical expenence. Its admini- 
stration hypodermically is probably advantageous, 
but IS seldom tolerated Mercurials and iodides 
appear to be deletenous rather than beneficial 

Externally, ointments containing pyrc^allol (loto 
15 per cent ) seem particularly efficacious in the 
eczematoid stage When tumours are present, the 
injection of strong carbolic acid into their base has 
been suggested by Radcliffe Crocker. If ulceration 
of the tumours has set in, the most scrupulous 
cleanliness and careful nursing are required The 
horrible foetor is best controlled by dusting with 
salol (one part to ten of subnitrate of bismuth), and 
covenng with antiseptic gauze and absorbent wool. 
Washing with camphorated naphthol has been re- 
commended by Brocq, and lotions of creolin or 
any other antiseptic are probably useful Surgical 
ablation of the tumours has been carried out with 
success, and without local recurrence, in a few 
cases in which their number was hmited. 

J. J. Pringle. 

MYDRIASIS A preternatural dila- 

tation, and sluggishness or immobility of the pupil. 
It IS the opposite of myosis Set Pupil, Disorders 
of 

MYELITIS (mucA<^s, the marrow). — Inflamma- 
tion of the spinal cord A term that has been 
much abused, and which is still often wrongly applied 
to many mere degenerative softenings of this organ 
See Spinal Cord, Diseases of 

MYELOMA } marrow) —A form of 

sarcoma, cliaractensed by the presence of giant or 
myeloid cells. See Tumours. 

MYOCARDITIS (/uvs, a muscle; and 
^ihe heart) — Inflammation of the walls of the heart. 
See Heart, Diseases of 

MYOCLONUS MULTIPLEX.-.S'w PARAMYO- 
CLONUS Multiplex 

MYOMALACIA CORDIS — Synon. • Softemng 
of the Heart. — Softening of the myocardium is a 
result of obstruction of the coronary vessels or 
their branches by arterial sclerosis, syphihtic arte- 
ntis, thrombosis or embolism. The affected area, 
commonly in the neighbourhood of the apex of the 
left ventricle, is well defined and softened, possesses 
the characters of an infarct — red or white— in some 
stage of Its development, with associated pencarditis 
ana endocardial thrombosis. The tissue-elements 
are degenerated, necrosed, and mutually separated. 
Occasionally mcomplete or complete ru^ure of 
the heart occurs. If the subject of myomalacia 
survive these changes, the affected area becomes 
fibroid as a result of repair. See HbarT, Diseases 
of, p. 64X. J. Mitchell Brucb. 
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MYOPATHY,— Synon. : Idiopathic muscular 
atrophy and hypertrophy; Primary progressive 
myopathy ; Progressive muscular dystrophy. 

Description — Under the term ‘ myopathy * is 
included a group of cases in which atrophy of 
muscles occurs, either alone or m association with 
hypertrophy of other muscles, and in which the 
defect originates in the muscle itself, and does not 
depend on any demonstrable morbid condition of 
the central or ^npheral nervous system. Heredity 
IS a prominent fiuitor m the aetiology of these affec- 
tions, and young people are almost exclusively 
attacked. 

Most of the cases mcluded under the * name 
‘ myopathy ’ fall into one of three classes * pseudo- 
hypertrophic paralysis ; the juvenile, or upper-arm 
form of idiopathic muscular atrophy ; or the fficio- 
scapulo-humeral form of the same affection 

The cases that belong to the first of these classes 
are broadly distinguished from those included in 
the other two by the fact that hypertrophy of 
muscles rather than atrophy dominates the chmcal 
picture, whereas m the cases that fall into the other 
two classes atrophy of the muscles is the prominent 
feature It must, however, be remembered that 
in pseudo-hvpertrophic paralysis certain muscles 
atrophy, ana that in the other two forms of myo- 
pathy some muscles may hypertrophy Inde^, 
there are cases that belong to the pseudo-hyper- 
trophic form in which, nevertheless, atrophy of 
muscles dominates the picture, while if there be 
any hypertrophy it is so slight, and affects so few 
muscles, that it is a comparatively insigmficant 
feature m the cases The mam justification for 
including these with the typical cases of pseudo- 
hypertrophic paralysis is that a particular combina- 
tion of muscles is found atrophied in them, which 
IS regarded as characteristic of the pseudo-hyper- 
trophic form 

Etiology — Heredity plays a most important 
part m the aetiology of these affections , several 
members of the same family are commonly affected, 
and the malady can be traced throi^h several 
generations. This does not always obtain, how- 
ever, for undoubted examples of myopathy occur 
in isolated cases where no other member of the 
family is known to be affected The pseudo-hyper- 
trophic form is further characterised by the fact 
that the transmission from parent to offspnng is 
through females m the family, although the males 
are usually attacked This tendency for the disease 
to manifest itself in boys much more often than m 
girls, which is so characteristic of pseudo-hyper- 
trophic paralysis, is not met with in the other forms 
of myopathy, for m them the sexes are about equally 
affectea 

The mvopathies are essentially diseases of early 
life, and they thus differ from the muscular atrophies 
of spinal origin which more commonly attack older 
people Pseudo-hypertrophic paralysis usually com- 
mences in childbed. The child may never have 
walked; more commonly it has learnt to do so, 
but at the age of four or five years it becomes 
clumsy on its feet ; in some cases the onset is de- 
layed until ten or even until puberty. The other 
forms of myopathy usually commence at the of 
puberty rat^ than earlier, though the ihcio-scawo- 
humeral form of the disease commonly HUUU^ts 
itself in infancy ; indeed, Landouty and 1D§«tine 
m their oripinid description of this variety of myo- 
pathy consKlered that the affectiob ustu^ b^na 
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at this early age. Few cases of myopathy begin 
later than the twentieth year. 

Morbid Anatomy.— The morbtd changes are 
limited to the muscles ; no defect has been 
found in the central or peripheral nervous system 
adequate to account for the profound structural 
alterations that occur in the muscles. The precise 
appearances which the muscles present vary accord- 
ing to the form of myopathy that is under observa- 
tion and the stage which the disease has reached 
before the fatal termination. Muscles which are 
still enlarged in a case of pseudo-hypertrophic 
paralysis owe their size chiefly to increase of inter- 
stitial fat and fibrous tissue, rather than to any 
increase in the size of the muscle- fibres, or their 
multiplication, for most of the muscle-fibres atrophy, 
lose their transverse striation, and undergo granular 
disintegration. Erb, however, contends that the 
muscle-fibres do hypertrophy, that they subdivide, 
and that their nuclei multiply ; though the fibres 
subsequently atrophy, disappear, and are replaced 
by proliferation of connective tissue in which fat 
appears. This view obtains support from the fact 
that in portions of muscles removed during life 
some fibres have been found enlarged, while others 
have been atrophied, a state of things that has also 
been met with on post-mortem examination. It is 
said to be rare for the muscle-fibres to show evidence 
of fatty degeneration, longitudinal striation, Assuring 
or vacuolation, but changes of this kind have been 
described in some cases. 

The proportion between interstitial fat and con- 
nective tissue varies in different cases, and whereas 
the former may be abundant in the muscles that are 
still enlarged, the latter may alone be obvious in 
muscles tlmt have never been increased in volume, 
or in those that have been enlarged and that have 
subsequently become reduced in size. In no case, 
however, is there evidence that the connective tissue 
is the outcome of fibroid degeneration of the 
muscle. No changes have been found in the 
muscle-spindles. Canges in the blood-vessels of 
the muscles have been described, the walls are 
thickened, and the lumina narrowed, or even 
blocked. Babes and FUrstner have described slight 
changes in the intra-muscular nerves and end-plates, 
while Gombault has found changes in parts of the 
axis-cylinders of nerves outside of, but close to, the 
muscles. 

Pathology. — It is probable that the disease is 
congenitally determinea, and it seems certain that 
there is a hereditary pre^position for the muscles 
to succiunb in the way that they do ; but beyond 
this we possess no positive knowledge as to how 
the changes are induced in the muscles. Several 
views have, however, been expressed with regard 
to the pathology of the affection. One hypothesis 
is that the changes in the muscles are primarily 
interstitial, while the muscle-fibres undergo secon- 
dary atrophy. Another view is that the disease 
begins in the muscle-fibres themselves, and that the 
fibro-fatty proliferation is secondary to to. Although 
all obse^ers are agreed that the affection of the 
muscles is independent of any structural change in 
the nervoiu system, Erb contends that the juvenile 
form of idio{»thic muscular atrophy is not a pure 
myopathy, but is due to functional disturbance in 
the spinal cord. In view of the structural altera* 
tions which he has described in the blood-vessels, 
^bes regards the changes in the muscles as secondary 
^ ;}}F P/ consequentiy 


due to defective nutrition. The reason why certain 
muscles succumb, while others escape, has been 
supposed by Babinski and.Onanoff to be due to the 
fact that the muscles that become affected are those 
that are first to be developed, which accordingly 
tend to undergo degeneration earlier than those* 
which develop later. 

Symptoms. — Although we have considered the* 
myopathies collectively up to the present stage of 
our description of these affections, S is convenient 
and of advantage to describe each of the forms 
separately, in so far as their clinical manifestations* 
are concerned. Even in their clinical aspects, 
however, the different forms present certain features 
in common, so that it will be instructive to review 
the symptoms common to them all, after each of 
the three forms has been described. 

I. Pseudo-hypertrophic Paralysis. The child 
usually comes under observation because it is clumsy 
in the use of its lower extremities ; it is continually 
falling, and experiences difficulty in regaining the 
erect posture, or the first defect noticed may be a 
difficulty in ascending stairs. These disabilities*^ 
may appear especially remarkable in view of the 
fact that the muscles of the legs often seem preter- 
naturally well nourished, owing to the tendency 
which there is for some muscles to become enlarged. 
The muscles that are increased in size may remain 
so throughout the course of the disease ; but on the 
other hand, they may subsequently undeigo atrophy, 
and there are other muscles which atrophy without 
ever showing any hypertrophy. 

The muscles that are prone to become enlarged 
in the lower extremities are those of the calf, the 
extensors of the knee, notably the vastus externus, 
and the gluteus maximus ; in the upper extremities, 
the deltoid, supra- and infra-spinati, and triceps are 
the muscles usually affected in this way ; while, of 
the trunk muscles, the erector spin* may be enlarged, 
though in other cases it is atrophied. 

Of the muscles that undergo atrophy it is impor- 
tant to recognise that the lower half of the pecto- 
ralis major and the latissimus dorsi are ^most 
invariably affected in this way, and that this 
grouping of the muscular atrophy is of great value 
in the diagnosis of this form of myopathy. The 
atrophy may be so complete as to suggest that the 
muscles are congenitally absent, and yet the upper 
half of the pectoralis major stands out prominently, 
in contrast, when this muscle is brought into action. 
The serratus magnus is affected in some csises, and' 
the biceps commonly wastes. In the lower ex- 
tremities the muscles that usually atrophy are the 
flexors of the knee, and the adductors and flexors 
of the hip. 

While certain muscles hypertrophy, and others* 
atrophy, there are others that remain unaltered. 
This is the rule to which there are but few excep* 
tions in the case of the muscles of the &ce, though 
the masseters and ton^e are sometimes enlarged. 
The muscles of the necK also usually escape, as do 
the trapezius and rhomboids. The intrinsic muscles 
of the bands are nearly always intact, and the 
muscles of the forearm usually escape al^, though 
the supinator longus may be hypertrophied or 
atrophied, and slight enlargement of the extensors 
of toe wrist is sometimes met with. 

All the affected muscles, whether atrophied or 
hypertrophied, are weak ; that this is so in the case 
of the latter class of muscle is well seen in the calf,, 
for though these muscles may be greatly enlarged^ 
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the patient is unable to stand on tip-toe. The most 
characteristic defects which are due to the muscular 
weakness are certain deformities, notably of the 
spine, an alteration in the attitude ana gait, a 
peculiar way in which these patients rise from the 
recumbent to the erect posture, and later on their 
inability to do so at all, even by the aid of the 
dodges which they formerly employed. In the 
sitting posture there may be no notable deformity 
of the spine, or there maybe a pronounced kyphosis 
shared by the whole length of the spinal column ; 
but when the patient is in the erect pasture a pro- 
nounced lordosis commonly appears in the lumbar 
region, while there is compensatory kyphosis in the 
cervical and upper thoracic regions of the spine, 
and the shoulders are thrown unduly backwards, so 
that a plumb-line dropped from the most prominent 
part of the convexity of the spine falls well clear of 
the sacrum. 

The patient stands with his feet far apart, so as 
to rest on a wide base, and in walking he waddles 
from side to side in order to keep the advancing 
foot clear of the ground, while the knee is brought 
forward in advance of the foot when the extensors 
of the knee are feeble. He experiences difficulty 
in rising from the sitting posture, chiefly owing to 
weakness of the extensors of the hip and knee. 
In attempting to get up from the recumbent position 
he first rolls over to one side, then draws up his 
legs to the trunk and twists his body over so as to 
get on to his hands and knees. He next puts his 
head down between his arms and gradually extends 
his knees until he rests on his hands and toes , the 
hands are then brought nearer and nearer to the 
feet, which are made the fixed point, and first one 
and then the other hand is rapidly moved from the 
ground to his knees, and he tnen proceeds to climb 
up himself by placing each hand in turn higher and 
higher up his tnighs, and finally by a sudden move- 
ment of his shoulders backwards he attains the erect 
posture. 

With the progressive weakness which occurs in 
the affected muscles, be they atrophied or hyper- 
trophied, the electrical reactions, which are at first 
normal, become altered, so that the amount of con- 
traction of the muscles which results when they are 
stimulated both by faradism and galvanism becomes 
progressively less, until there are no muscle-fibres 
left to ^ve a response j but the reaction of degene- 
ration IS never present Fibrillary tremors of the 
‘‘muscles scarcely ever occur, and there is never anv 
spasticity Contracture of the calf-muscles, whicn 
IS often an early manifestation, and which leads to 
talipes equinus, is due to contraction of fibrous 
tissue, and not to any spasm of the muscles. The 
knee-jerks are lost or retained according to whether 
the extensors of the knee are or are not affected, 
and from Sherrington^s experimental observations in 
the monkey it would appear to be the condiaon of 
the vastus internus that is important in this connec- 
tion. As the extensor muscles become weaker, so 
the knee-jerk becomes more feeble until ultimately 
it is abolished. Ankle-clonus is never present. 
The superficial reflexes persist as long as the muscles 
on which they depend are capable of responding. 
There is never any blunting of cutaneous sensi- 
bility. The sphincters escape, but may possibly 
become affected in the final s^e of the nmfady. 

a. fuvmtU or upper-arm form of idiopathic 
muscular atrophy.-^)x\% form was first descnbed 
Erb. The disease usually manifests itself about 


the time of puberty, the atro^y cofhmencing in the 
muscles of the upper arm and those of the snoulder- 
nrdle. The mu£des tlwU are earliest affected are 
me biceps, triceps and supinator longus, and these 
are followed by the pectoralis major, latissimus 
dorsi, serratus magnus, and trapezius. The tra- 
pezius IS liable to be atrophied throughout its whole 
extent, and there is not the tendency for its upper 
portion to escape in the way that it does in the 
muscular atrophies of spinal ongin. The stemo- 
mastoid is also affected in some cases, while later in 
the course of the disease the muscles of the trunk, 
the glutei, and the muscles of the thigh, notably 
the quadnceps-extensor group, suffer. The flexors 
and adductors of the hip may also be weak, and 
in some cases the anterior tibial group and the 
peronei are involved. The deltoid and supra- and 
infra-spinati usually escape, and the rule that has 
but few excepuons is that the muscles of the foce, 
those of the forearm, with the exception of the 
supinator longus, and the intnnsic muscles of the 
hand also escape Certain noteworthy deformities 
of the spine result m consequence of the weakness 
of the trunk-muscles and glutei. If the erector 
spinse IS alone affected there is marked lordosis, 
when the patient stands, so that a plumb-line sus- 
pended from the most prominent part of the cervico- 
aorsal spines drops clear of the sacrum ; but when 
the glutei are al^ weak the pelvis becomes tilted 
forward, and the sacrum projects so far back that 
the plumb-line is no longer able to clear it In 
either case the lordosis is replaced by kyphosis when 
the patient sits down, provided the recti muscles of 
the abdomen be intact ; but the lordosis persists if 
the recti are weak, as these muscles are then unable 
to flex the spine by approximating the thorax and 
pelvis in front 

3. The facto-scapulo-kumeral form of tdtopcUhtc 
muscular atrophy . — This affection usually com- 
mences at the time of puberty, although £here is 
commonly a history that the patient has never been 
able to close the eyes properly, or whistle. Whether 
the disease commences in inrancy or not, the fiice is 
usually the first part affected, and the first muscles 
to suffer are the orbiculans palpebrarum, and the 
orbicularis ons. The patient is accordingly u^ble 
to dose the eyes tightly , the lips are prominent 
and everted, and cannot be pursed, as in whists 
ling. The levator anguli ons also becomes affected, 
so that although the angles of the mouth can be 
retracted, the upper lip cannot be elevated'; or 
the zy^omatici may suffer, so that instead of the 
upper Hp being drawn outwards and upwards, when 
the patient smiles, the lip is drawn upwards only. 
The forehead commonly looks as smooth as ivory, 
the expression is characteristically sanctimonioos, 
and when attempts are made to perform fodal move- 
ments the angles of the mouth are depressed so that 
the patient looks as if about to ciy. Nearly evw 
muscle of the foce may in time become anecteo. 
A point that is of considerable importance in dia- 
gnosis is that the musdes of the eyeballs and tongue 
escape, despite the fiict that the orbicularis palpe- 
brarum and orbicularis ons are affected. 

The muscles that next become atrophied are 
those about the shoulder-girdle and upper ann^ and 
later in the course of the &ease the extensois of t^e 
wrist and fingers may also be affected. The ai^ca- 
and infra-smnad escape, as do the flemn ot the 
wnst and fingers, and the intrinric of 

the hand. The muscles of the trunk and lower 
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extremities are'attacked in the same way as in the 
form of myopathy in which the fece escapes, and the 
same deformities of the spine and thorax, and altera- 
tions in the character of the mit are met with, so 
that a separate description of these defects would 
be superfluous. 

Featttres that the myopathies possess in common. 
The three forms of myopathy have certain characters 
in common. They are all progressive. In all of 
the forms of myopathy, whether there be hyper- 
trophy of any of the muscles or not, some muscles 
may be unduly hard, in consequence of replacement 
of the muscle-fibres by fibrous tissue, though this 
does not obtain in every case. The affected muscles, 
whether h3rpertrophied or atrophied, become pro- 
gressively weak, and their response to both forms of 
electrical current becomes more and more feeble, 
until finally there are no muscle-fibres left to respond ; 
but there is never any qualitative change in the 
mode of response to galvanism such as constitutes 
the reaction of degeneration. Fibrillary tremors 
are so rare .that most writers on this subject state 
that they never occur. Although there may be con- 
tracture of muscles, consequent on shortening of the 
fibrous tissue which replaces the muscle-fibres, 
there is never any spasticity such as commonly 
accompanies the chronic muscular atrophies of 
spinal origin. The knee-jerks persist, as long as 
there are a sufficient number of muscle-fibres intact 
in the extensors of the knee, and the vastus internus 
is probably the muscle whose state of nutrition is of 
the most importance in this connection. The super- 
ficial reflexes also persist as long as the muscles on 
which they depend are intact. There is never any 
blunting of sensibility ; tactile, painful and thermal 
impressions are all normally perceived. The sphinc- 
ters remain normal throughout the course of the 
disease, except, it may be, in the final stages of very 
advanced cases, when there may be loss of control 
over both sphincters. 

Diagnosis. — The detection of hjrpertrophy of 
any muscles makes it certain that the case is myo- 
pathic in nature, and that the muscular atrophy is 
not due to affection of the spinal cord or peripheral 
nerves. Valuable information is also derived from 
the combination in which the muscles are atrophied, 
and, in the absence of hypertrophy of any muscles, 
diagnosis rests largely on which muscles are atro- 
phied. In the myopathies the muscles of the proxi- 
mal segments of the upper limbs suffer earliest and 
m greatest degree, while those of the distal segments 
usually escape ; whereas in the myelopathies muscles 
of the distal segments of the upper limbs most com- 
monly succumb first, and even when the affection 
begins in the shoulder, the deltoid is the muscle 
that atrophies first, whereas this muscle usually 
escapes atrophy in the myopathies, in spite of the 
fact that so many other muscles about the shoulder- 
girdle are affected. Another fiict of importance is 
that the trapezius may become atrophied early, and 
throughout its whole extent, in the myopathies, 
whereas the upper portion of this muscle usually 
escapes to the very end in cases in which the mus- 
cular atrophy is due to affection of the sjunal cord. 
The escape of the muscles of the ^es and tongue, 
deraite the foct that the orbicularis palpebrarum 
and orbicularis oris arc affected, is of neat value in 
distinguishing the facial affection of the mcio-scapulo- 
humeral form of myopatlw from paraljrsis due to 
affection of the nuclei of the third and twelfth 
nerves ; for if the paralysis of the orbicularis palpc* 


brarum be due to a lesion of the third nucleus, the 
ocular nerves are concomitantly affected, and lesions 
of the hypc^lossal nucleus occasion paralysis of the 
tongue in conjunction with the orbicularis oris. 
The presence of spasticity associated with exag- 

g eratra knee-jerks and ankle-clonus indicates that 
le muscular atrophy is of myelopathic origin. 
Extension of the toes when the plantar surface of 
the foot is stimulated is of similar significance. The 
absence of these phenomena does not, however, 
exclude the possibility that the muscular atrophy is 
due to disease of the spinal cord. When fibrillary 
tremors are present in the muscles it is highly pro- 
bable that the disease is myelopathic, though this 
feature does not absolutely negative a myopathic 
origin of the muscular atrophy. The age of the 
patient is a further aid in diagnosis, for the myo- 
pathies occur in children and young adults, while 
the muscular atrophies of spinal origin, as a rule, 
belong to the later degenerative periods of life. 
More important still is the hereditary tendency of 
the disease, as it is most exceptional to have trans- 
mission from parent to offspring, or affection of 
more than one member of a family, in the muscular 
atrophies of spinal origin. 

The peroneal type of muscular atrophy resembles 
the myopathies in that several members of a family 
are affected, in addition to which it may be heredi- 
tary, and the manifestations begin early in life. 
The atrophy, however, commences in the peronei 
and other muscles of the legs below the knees, and 
the small muscles of the hands become similarly 
affected. Moreover, there may be pain, cutaneous 
sensibility is commonly blunted, and vaso-motor 
changes occur in the skin. 

In subacute poliomyelitis, except the most chronic 
form, paralysis precedes wasting of the muscles, and 
there is commonly some tendency to recovery, 
although in other cases the disease is progressive. 
There is a random distribution of the atrophy in- 
stead of the muscles being affected in special com- 
binations, as is the case in the myopathies. More- 
over, the affected muscles commonly show the re- 
action of degeneration on electrical stimulation. 

Atrophy of the muscles of the shoulder and upper 
arm, consequent on a lesion of the fifth and sixth 
cervical nerve roots, is distinguished by the fact that 
all the muscles affected are supplied by these roots ; 
and, moreover, all the muscles in their supply are 
usually affected, instead of some of them escaping, 
as is the case in the myopathies. In a lesion of the 
fifth root there is paralysis with atrophy of the supra- 
and infra-spinati, clavicular portion of the pectoralis 
major, deltoid, biceps, brachialis anticus, and supi- 
nator longus ; while damage to the sixth root results 
in similar affection of the sternal part of the pecto- 
ralis major, the latissimus dorsi and triceps. The 
muscles show the reaction of degeneration on elec- 
trical stimulation. A history of pain and the pre- 
sence of anaesthesia may further help to distinguish 
cases of this kind from muscular atrophies of myo- 
pathic origin. 

The exclusion of syringomyelia is based on the 
fiict that sensibility is blunted in that disease ; indeed 
there may be a dissociation of sensibility, so that 
although painful and thermal impressions are lio 
longer perceived, tactile impressions are nevertheless 
correctly recognised. Moreover, the patients are 
subject to trophic disturbances of the skin, spastic 
phenomena appekr in the lower extremities, lateral 
curvature of tne spine usually occurs, nystagmus is 
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jcottxtnon, and the small muscles of the hands are 
those that are usually atrophied. 

Prognosis varies in the different forms of myo- 
pathy. The subjects of pseudo-hypertrophic para- 
lysis die before they reach the age of twenty, com- 
monly as the result of bronchitis or pneumonia; 
suffocation results as the expiratory muscles are too 
feeble to expel the secretion from the lungs. Pro- 
gnosis IS, however, favourable m the irregular forms 
of pseudo-hypertrophic paralysis which attack 
adults ; but, strictly speaking, many of these are 
cases of idiopathic muscular atrophy m which some 
muscles are hypertrophied 

The outlook in the other two forms of myopathy 
is much more favourable than in the ordinary form 
of pseudo-hypertrophic paralysis, for these affections 
are compatible with preservation of life for a good 
many years. Indeed, Erb believes that the malady 
is sometimes arrested by treatment Whether as a 
result of treatment or not, it is certain that some 
cases do remain stationary for many years The age 
at which the malady commences has a distinct influ- 
ence on prognosis in the facio-scapulo-humeral form, 
for the cases that begin after puberty are more 
likely to become arrested than are those that begin 
in childhood When there is arrest of the disease, 
muscles that are atrophied do not recover, but there 
is no further progress of the atrophy in those that 
are not already completely destroyed, nor do 
muscles hitherto unaffected show any tendency to 
waste 

Treatment. — It is important to maintain the 
patient’s general nutrition at as high a standard as 
possible, m the hope that the nutrition of the 
affected muscles may also be favourably influenced 
With this obiect in view, a liberal dietary must be 
provided, ana it ought to be supplemented by cod- 
liver oil, malt, and tonics such as arsemc and iron 
The drug that is administered with most hope that 
benefit may accrue from its use, in this as in other 
forms of muscular atrophy, is strychnine, which may 
be taken by the mouth, but which is supposed to be 
more efficacious when given by subcutaneous injec- 
tion. Of local measures, in the treatment of these 
cases, both massage and galvanism are of great 
importance. By their aid we may hope to influence 
favourably the nutrition of the muscles, and thus 
retard, or arrest the progress of the atrophy, so that 
these measures should be persevered with, no 
matter how discouraging the result may seem. 
tPassive movements are of great service in prevent- 
ing contracture, and when shortening of muscles has 
already occurred tenotomy is indicated, where there 
is reason to suppose that this measure will enable 
the patient to use the limbs again This is espe- 
cially important in regard to the talipes equinus that 
is so common in pseudo-hypertrophic paralysis, as 
the correction of this deformity may enable the 
patient to resume walking exercise, for it has been 
observed that these patients usually become rapidly 
worse when they are no longer able to walk. 
Although patients suffering from the different forms 
of myopathy must be encouraged to take exerase, 
this must not be in sufficient amount to cause 
fatigue ; indeed, any depressing influence, whether 
physical or mental, is to be avoided. When the 
patients become b^ridden it is important to avoid 
contracture and fixation of parts in awkward posi- 
tions, BO that the trunk should be propped up to 
prevent such curvatures of the spine as can thus be 
avoided ; and the limbs ought to be kept» as far as 


posMble, in suitable positions. As io many of these 
ptients succumb to pulmonaty affections, such as 
bronchitis and pneumonia, great care must be taken 
to keep them warmly clad, and to avoid exposure 
such as may occasion a chill. 

J. S. Risibn Russell. 

MYOPIA ; from I close or blink j 
and Atp, the eye) — That form of anuiropta^ or error 
of reflation, m which, owing to a high refractive 
index of the dioptnc media, or excessive convexity 
of the refracting surfaces, or abnormal elongation of 
the antero-postenor axis of the eyeball, parallel 
rays of light converge to a focus in front of the re- 
tina, and form therefore circles of diffusion u|X>n it. 
It is the opposite of hypennetropia {set HypeR- 
MBTROPIA), and IS sometimes called hrachyTuetri^ia 
{Bpaxvs, short ; fitrpoVf a measure , and the 
eye), or hypometropia {MfifTpost below the mea- 
sure). Vision, Disorders of. 

MYOStS I shut) — A preternatural con- 
traction and sluggishness or immobility of the 
pupil The opposite of mydnasis See Pupil, 
Disorders of. 

MYOSITIS {(jLvSi a muscle) — Inflammation of a 
muscle See Muscles, Diseases of. 

MYOTATIC {fjivs, a muscle, and raruc6s, ex- 
tended, tense) — Tense-muscle irritability or action. 

‘ Myotatic irntability * and * myotatic action * are 
terms introduced by Gowers, and occasionally em- 
ployed as designations for the phenomena termed 
‘ tendon-reflex,’ or the conditions under which they 
occur. The term * myotatic * was proposed as in- 
volving no theory of the nature of these phenomena, 
but merely the unquestionable fact that they can 
only be elicited when the muscles are m a state of 
moderate extension, usually passive See Spinal 
Cord, Diseases of 

MYXCEDEMA mucus , and otiifjfia, a 

swelling) 

Definition — Myxoedema is a disease depend- 
ing on loss of function of the thyroid gland, 
cl^actensed by remarkable changes in physio- 
gnomy, and associated with many signs of nervous 
disorder It appears to be identical with cachexia 
strumipnva (Kocher) and sporadic cretinism (Curl- 
ing)* 

^Etiology — That the disease depends on loss 
of function of the thyroid gland is ^own by the 
facts that the thyroid gland is constantly found to 
be atrophied, that a condition similar to myxeedema 
can be artificially produced both in man and the 
lower animals by extirpation of the gland by opera- 
tion, and that the symptoms of the disease can be 
removed by the administration of thyroid sub^nce 
firom one of the lower animals, and that they letora 
when treatment is suspended. In some cases 
atrophy of the gland has been preceded by hyper- 
trophy, and sometimes myxoedema has succeraed 
exophthalmic goitre. 

The cause of the atrophy of the thyroid gland is 
at present unknown Among common antecedent 
conditions have been observed profuse hsemorrhfi^, 
menorrhagia, persistent and severe vomiting, chiontc 
ffiarrhoea, frequent child-bearing, prolong^ Iseta^ 
tion, continued mental worry, ^ock fram mjuxy or 
acadent, acute rheumatism and erysipelas. 

As in the case of exophthalmic goitre, lemsks 
are affected more than males to i). The disease 
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may occur at #Qy In children ^e malady 

specially affects growth of body anddeveloDment of 
intellect, and in consequence differs somewhat from 
the adult form, and is described as sporadic 
cretinism. In adults the disease usually comes on 
after the age of thirty. Out of 1 56 cases in which 
the age at which the disease began was noted, 

5 commenced before 20, 24 between 20 and 30, 
50 between 30 and 40, 47 between 40 and 50, 

24 between 50 and 60, 6 over 60. Thus nearly 
two-thirds of the cases originated between 30 ana 
50. As regards the ages at which the disease is met 
with, it may be observed that up to middle life the 
disease increases in frequency, after which it gradu- 
ally diminishes again. Of 231 recorded cases, only 
5 were under 25, all femdes, 34 were between 

25 and 35, 60 between 35 and 45, 60 between 45 
and 55, 71 between 55 and 70, and 2 over 70. 
Social position ^pears to be without influence. 
Of 109 affected females, 91 were married and 73 
had borne children. In a significant number of 
cases the disease has been found to affect several 
members of the same family, and there may be 
direct transmission from father or mother. 

Anatomical Characters.— The body is in- 
creased in bulk and there is an excess of subcuta- 
neous fat, and of fat elsewhere throughout the body. 
A slight degree of anasarca is not uncommon, and 
passive effusions into the serous cavities have been 
frequently noted. The thyroid gland is reduced in 
size, and has been variously described as pale 
yellowish-white, or buff-coloured, firm, tough and 
indurated, fibrous and structureless. Atheroma of 
the larger arteries and interstitial changes in the 
kidneys are not infrequent. Tuberculosis has been 
present in a number of the recorded cases. Occa- 
sionally the pituitary body has been hypertrophied. 
The change in the structure of the thyroid gland 
appears to be of one kind in the very large majo- 
nty of cases. An early stage of small-celled infil- 
tration of the walls of the vesicles is accompanied 
or followed by epithelial proliferation in the vesicles 
themselves. Later on, the gland becomes con- 
verted into a delicate fibrous tissue through which 
are scattered clumps of small round cells, epithelial 
cells and colloid masses, clearly the remains of the 
vesicles, until finally the gland-substance is almost 
entirely replaced by dense fibrous tissue, in which 
only a few small islets of round cells can be de- 
tected. In some parts of the gland the changes 
may be more advanced than in others. The changes 
in the skin and tissues which bring about the 
striking i^ysiognomy of the disease are secondary 
to the affection of the th3Toid. A remarkable 
overgrowth, consisting in part of hyperplasia, in 
part of retrqgrade degeneradon of connective tissue, 
IS found in several or all parts of the body. The 
fibrillar constituent of ordinary connective tissue is 
everywhere increased, and its elements unnaturally 
defined, so that the bundles are largely broken up 
into individual fibres ; the corpuscles are enlarged 
and multiplied ; and the interstitial cement is aug- 
mented. In ^e skin there occurs a nucleate 
fibrous growth in the tissue outside the coiled tubes 
of the sweat-glancb, the lumina of which are oblite- 
rated by the swelliiig and proliferation of the epi- 
thelium. A similar change may be observed in the 
sebaceous glands, which are represented by irregular 
masses of nuclei. The hair-foUicles are surrounded 
^ a cellular grow^, external to which nucleated 
fibrous tissue sometimes develops. Vacoolation o( 


a considerable proportion of the fat-cell nuclei has 
been observed. The same sort of interstitial expan- 
sion is found in the mucous membranes, in glands 
of all kinds, in muscles, and in the central ganglia 
of the nervous system, subjecting the proper struc- 
tural elements of each tissue to d^estructive pressure. 
It is most developed of all, perhaps, in the outer 
coat of arteries. In the brain, in some cases there 
appears to be a general increase of neurc^lia, and a 
very considerable growth of the connective tissue 
around all the vessels. It must be observed that 
these appearances, while present in the case of per* 
sons dying in the full development of the disease, 
are less marked or absent in cases where the charac- 
ters of the disease have been altered by treatment 
or by changes preceding death. 

The name myxeedema was given to this disease 
by Ord, because in his first investigations he found 
that the skin yielded a greatly increased amount of 
mucin. Later chemical investigations have shown 
that increase of mucin is by no means a constant, 
and seldom a marked, feature. In acute experi- 
mental myxeedema in animals, however, a decided 
increase of mucin has been observed. 

Symptoms.— In myxeedema the physiognomy is 
the first characteristic. The face is swollen in every 
feature, so as to suggest the existence of renal dis- 
ease to an inexperienced observer. The distribu- 
tion and quality of the swelling are however 
strikingly different from what is observed in common 
dropsy. The swollen skin is singularly waxy-looking 
and anaemic. The oedema is resilient, does not pit 
on pressure or shift by gravitation, and affects de- 
pendent and non-dependent features equally. Thus- 
the upper and lower eyelids, and the upper and 
lower lips are uniformly enlarged ; the alse nasi are 
thickened and broadened ; the ridges of expressioa 
are blurred and coarsened, or the lines obliterated. 
There is a characteristic raising and arching of the 
eyebrows to compensate for the swelling of the lids. 
The cheeks are overspread with a well-defined dull 
pink flush in vivid contrast with the pallid skin 
around. 

The conditions observed in the face prevail 
throughout the body. There is a general increase 
in bulk and weight, and the abdomen is large and 
pendulous. The skin is thickened, dry, scaly or 
branny, and rough to the touch, perspiration being 
infrequent or al^nt. The hairs begin to fall out 
at an early stage, and are ragged and broken. The 
scalp is scurfy and often bald, me eyebrows thin. The 
teeth decay, break, or &11 out. The hands lose all 
shapeliness and expression, and become broad and 
clum^ looking, or ‘spade-like.’ The feet are 
similarly affect^, and both are cold and often 
purple or livid. Warty growths and moles are not 
mfrequentW present on the body and limbs as well 
as on the face. There is often a decided fulness, 
above the clavicles. Slight oedema about the feet 
and ankles is common. The tongue is large and 
thick. 

The nervous systein is early affected. An ever 
increasing hebetude involves sensation, voluntary 
movement, and intellect. The face wears a fixed 
heavy expression ; the speech is slow and laboured, 
though not slurred or slovenly ; the voice is mono- 
tonous, like that of an automaton^ and of a peculiar 
so-called ‘leathery* tone. Sensation is slow, yet 
finally sure. The movements of the limbs are slow, 
clumsy, and languid ; the maintenance of fixed 
attItuM requires much effort, and the head, for 
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examplei is ajjit to drop forward on the chest ; sudden 
falls are not infrequent, in some cases leading to 
rupture of tendons or fracture of the patella, llie 
walk IS waddling, and the movements have been 
compared to those of the hippopotamus. Frontal 
or occipital headache, rheumatic pains, numbness, 
tingling or pncking in the extremities are common 
subjective sensations In the operations of the intel- 
lect, thought and volition are again slow. Patients 
complain of being unable to perform the daily actions 
of life with their natural expedition. Neverthe- 
less what they do is well done, and they are acutely 
conscious of their slowness In conversation ideas 
come deliberately, and are tardily expressed To 
write a letter occupies an hour, where it would be- 
fore have taken ten minutes Yet the language is 
correct, and the caligraphy unchanged There is, 
in fact, an unwieldy state of mind as of body Im- 
pairment of memory, especially for recent events, 
occurs early in the disease. The temperament is 
not infrequently placid or torpid, but irritability or 
fretfulness occurs from time to time in a large num- 
ber of cases Excessive drowsiness during the day, 
with or without sleeplessness at night, is not un- 
common Delusions or hallucinations are present 
in many cases Hearing is very frequently affected, 
deafness occurring on one or both sides, and there 
are sometimes noises in the ears Perversions of 
taste and smell are not uncommon 

The temperature of the body is almost always 
subnormal, ranging between 98° and 94° F., or 
even less. Most patients complain of constant 
chilliness, without appearing to estimate readily any 
changes of external temperature The pulse-rate 
is either normal or slow The urine is usually 
lowered in* specific gravity and deficient in urea; 
but as a rule contains no albumen, sugar, or casts. 
In the later stages albuminuna usually occurs The 
catamenia are very frequently irregular Sometimes 
there is amenorrhoea, sometimes menorrh^ia, some- 
times sexual feelings are in abeyance. In many 
cases there is a decided tendency to haemorrhages, 
which may take place from the gums, throat, nose, 
or uterus. The extraction of a tooth has been fol- 
lowed by prolonged bleeding from the socket and 
gums. In the later stages the mind often becomes 
entirely unhinged The patient becomes morose, 
suspicious, and more fretful and irntable ; delusions 
or hallucinations ensue if they have not already 
occurred A considerable number of cases dnft 
into asylums, with the usual symptoms of acute or 
chronic mama, dementia or melancholia. Death 
comes sometimes by coma, or asphyxia, or with the 
signs of urgemic poisoning, or by inanition, but in 
the majority of cases is causw by intercurrcnt 
disease 

Diagnosis.— As a rule there is little or no diffi- 
culty in recognising the disease when it is well 
established. The malady was originally confounded 
with chronic Bright’s disease, but there are nume- 
rous points of distinction. Sclerodermia is some- 
times mistaken for myxoedema, but the hide-^und 
skin and mask-like face are qjuite unlike the condi- 
tion produced by the latter msease. Acromegaly, 
with the enlargement of the extremities, has also 
distinguishing features. See Acromboaly. 

Prognosis. — The progr^ of the untreated dis- 
ease is slow and far from uniform. There may be 
many alterations in the symptoms, and the swelling 
of the skin and the nervous disorder may vary con- 
siderably from time to time, so that occasionally 


loss 

the disease may seem to disappear. But unless the 
remedy 15 employed, the ultimate prognosis is un- 
favourable. The disease has been known to last m 
untreated cases as long as twenty years, but even 
then life has been cut short by disease. Since 
the introduction of the highly successful mode of 
treatment by means of thyroid gland the prognosis 
of the disease has become very different. Even 
after the disease has been in existence a great 
many years the treatment is in most cases successful 
in removing the symptoms. The most unfavour- 
able cases are those in which insanity has super- 
vened 

Treatment — Myxoedema is very amenable to 
treatment It was shown by Schiff and others that 
the cachexia following thyroidectomy in ammals 
could be temporarily prevented or diminished by 
transplanting a thyroid gland from another animal. 
As, however, the gland did not take root the bene- 
fit did not last long. Gley and Vassale next tned 
the effects of injections of thyroid juice for the same 
purpose The first to try such subcutaneous injec- 
tions in cases of myxoedema was George Murray, 
of Newcastle, and the results he obtained quickly 
showed that a most potent remedy had been 
found for the disease The next step was the dis- 
covery made independently by the present writer, 
by E. L Fox, of Plymouth, and by Howitz, of 
Copenhagen, that the disease could be equally suc- 
cessfully treated when thyroid-gland substance, or 
an extract prepared from it, was given by the 
mouth. The last mode of treatment is that which 
IS followed at the present day, and it has been 
proved to be thoroughly successful in removing the 
symptoms of the disease 

In starting thyroid-treatment in a case of myx- 
oedema It must be borne in mind that in this disease 
the reaction of the remedy is much greater than in 
health Small doses should invanably be given at* 
first, such as three to five minims of Liquor Thjnroidei 
(BP.), or three to five grains of Thryoideum 
Siccum (B P ) once a day Corresponding doses 
may be given of any of the vanous preparations, 
such as thyroid tablets or capsules, and tnyro-colloid, 
which are prepared by various manufecturers In 
many cases larger doses need never be given, but in 
some cases it may be necessary gradually to increase 
the dose It is seldom necessary, however, to give 
more than the equivalent of ten minims of the Liquor 
twice a day. When the symptoms of the disease 
have disappeared the dose may be decreased. A 
small dose once or twice a week may prove suffi- 
cient to keep the patient in health If the remedy 
is suspended for any length of time the symptoms 
of the disease will slowly return. It must he ex- 
plained to the patient that it will be necessary to 
continue the remedy dunng the whole of life. 
Certain unpleasant symptoms are apt to show them- 
selves to a greater or less extent dunng the cure, 
but these are most likely to occur when the remedy 
IS being pushed, and as a rule indicate that too 
large a dose is being employed Gastro-intestinal 
disturbance may arise with such symjitoms as loss 
of appetite, fetid breath, burning in stomach, 
thirst, nausea, vomiting, pains in the bowels, and 
dianhoea. Frontal headache— sometimes severe and 
persistent, pain in the back, rheumatic pains and 
aching in the limbs, bummg, tingling, or smarting: 
in the fingers and toes, itching of the sldn-— some- 
times to an intolerable degree, er^ema, uitiesria, 
general oedema, and desquamation of the hands. 
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and feet are not uncommon. The temperature, 
reviously subnormal, may become febrile, and the 
eart'beats rapid and sometimes irregular ; while 
the patient s^ers from palpitation. Great care 
should be taken to keep the ^tient at rest in the 
recumbent position if mere are any signs of frdling 
heart, as sometimes death has occuned from car- 
diac failure during the process of cure. Attacks of 
faintness or of angina have been observed. Giddi- 
ness, sometimes durectly after taking food, epileptic 
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attacks or temporary loss of consciousness, emacia- 
tion, prostration, sleeplessness, restlessness, sweat- 
ing, trembling, and swelling of the parotid and 
suomaxillary glands are among other symptoms 
which have been occasionally experienced. These 
untoward symptoms will probably prove very rare 
when the remwy is given cautiously in small quan- 
tities. The dose should be diminished at once 
should undesirable symptoms be produced. 

Hector Mackenzie. 
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Tumours. 

NAILS, Diseases of.—SYNON. : Fr. Maladies 
ies Ongles ; Ger. Krankheiten der Nagel. 

The ungual diseases may be conveniently grouped 
into ; A. Hypertrophies ; B. Atrophies ; C. Dys- 
trophies ; D. Morbid conditions accompanying 
certain cutaneous affections; and E. Parasitic 
diseases. 

A Hypertrophies.— I. Simple Hypertrophy of 
the nail-substance (onychauxis) is a comparatively 
rare condition. When it occurs the nail is enlarged, 
and is both thicker and harder than in the normal 
state, and this excessive nail-formation is due to an 
over-activity or an increase in size of the nail- 
matrix. Iliis condition is found in the clubbed 
fingers of thoracic disease, and in acromegaly and 
gigantism. Su Fingers, Clubbing of. 

2. Hypertrophy with deformity of the nail is more 
common than simple hypertrophy and results in the 
.troublesome conditions known as ingrowing toe-nail^ 
claw-nailf and ram's hom-nail (onychogryphosis), 
names which sufficiently indicate the more common 
shapes which the deformed nail assumes. In these 
affections the nail-substance becomes peculiarly hard, 
from a closer cohesion of its component cells, its 
healthy transparency is lost, and it becomes opaque 
and assumes a dirty brownish colour, and the surface 
becomes roughened by the presence of longitudinal 
and wavy transverse ridges. 

iETioxxtGY. — These deformities of the nail are 
most frequently met with in elderly bedridden people, 
but they may occur at any ^e. Intermittent ex- 
ternal pressure from badly fitting boots is a common 
»use of these conditions, but of equal importance 
is the n^lect of proper cleanliness of the nails, by 
permitting irritant substances to accumulate between 
the nail and the naii-bed, which set up an hyper- 
plasia of the nail-substance. Certain chronic nerve- 
affections such as myelitis, peripheral neuritis, and 
tabes dorsalis may ^ associated with the formation 
of an imperfect nail-substance, and may even pro- 
duce an excessive growth and deformity of the 
nail. 

Pathology.— By pressure or injury a widening 
of the nail-fold is produced which allows the forma- 
tion of a thicker nail. At the same time the nail- 
bed is irritated and a homy ma ss fonns on it below 
the nail, which acts as a barrier to the forward 
pow^ of the' nail, and by raising it up, more or 
1^ determines the various degrees of defor m ity. 
The pressure of the ingrowing or claw-nail on the 
neighbouring soft parts produces in them a condi- 


tion of lessened resistance, and a greater liability to 
secondary inoculation with septic organisms, which 
pla^ a most important r 61 e in the evolution of the 
various onychopathies. 

Symptoms. — Pain — usually intermittent, but in 
some cases constant — is the most important sym- 
ptom of ingrowing toe-nails. As a rule it is so 
severe that walking is rendered impossible. The 
pain results not only from pressure, but also from 
exposure of the sensitive nail-bed, which occurs 
when the nail is much raised up. If secondary in- 
oculation take place in the neighbouring soft parts, 
suppuration, oedema, gangrene, and even sloughing 
of the nails may occur {onychia and paronychia). 

Treatment. — In the milder forms of onycho- 
gryphosis, such as ingrowing nails, it is often suffi- 
cient to cut the nail as short as possible, and to insert 
pledgets of gauze impregnated with some antiseptic 
lotion between the edge of the nail and the inflamed 
skin. If the lateral pressure by the nail be severe it 
is necessary to press down the skin of the lateral 
nail-folds before the pledget can be introduced. 
Strips of adhesive diachylon-plaster should then be 
wound tightly round the phalanx, and a rubber-cot 
put over the plaster. Much benefit may be obtained 
by touching any bleeding points or granulations with 
a silver-nitrate pencil. In twenty-four hours the 
plaster dressing should be removed, the feet bathed 
m boric-acid lotion, and a new dressing applied. 
By this treatment the patient is gradually enabled to 
wear boots again and to walk about, and the possi- 
bilities of complete recovery are considerable. 
Another method of treatment which is sometimes 
useful is to moisten the nail with warmed liquor 
potassae (40 per cent.), dabbed on with the frayed- 
out end of a piece of cane, and when the nail is 
softened by this means, to scrape it down with a 
piece of glass till it is as thin as paper, after which 
Its ingrowing edges may be easily lifted up and cut 
short with scissors. In the severer forms, namely, 
tile claw- and ram’s horn-nails, the above treatment 
is useless, and complete extirpation should be re- 
sorted to. The nail can be removed by cutting- 
pliers or a fine saw, after which the skin should be 
stitched over the nail-bed, since in these cases the 
nail-matrix is as a rule irretrievably damaged, and 
incapable of re-formii^ a healthy nail. 

B. Atrophies.— Complete or par^ atrophy of 
the nail may be a congenital or an acquired condi- 
bOD, Congenital absence of one or more nails 
(anonychia) is found in association with other mal- 
developments of the body. True atrophies of the 
nail, bowereri sre invariably acquired An idio« 
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pathic atrophy of the nails» associated with deflu* 
vium capillorum or falling out of the hair, has re* 
suited from severe mental shock (Heller). 

For a complete loss of the nail to take place a 
solution of the contmuity between the nail-plate 
and the nail-matnx is essential, and pathological 
conditions affecting the nail-bed alone do not, as a 
rule, produce this solution, as the nail-bed is not in 
organic connection with the nail-plate, but is only 
mechanically united to it by the fitting together of 
the longitudinal ridges on the under surface of the 
nail-plate and the corresponding grooves on the 
nail-bed. The more common causes of atrophy of 
the nail admit of grouping under the following 
headings — 

iErioLOOY AND Pathology — i Trauma 
Severe injuries such as bruises, crushes or blows on 
the nail, by causing a sudden rupture of the blood- 
vessels underlying the nail-matrix, and an effusion 
of blood in the posterior nail-fold, frequently cause 
a disintegration of the nail-matrix and a shedding of 
the nail In these circumstances a new nail usually 
grows If the injury is less severe only a temporary 
arrest m the nail-growth is produced and the nail 
becomes thin and friable, and presents small ecchy- 
moses in its substance 

2 Nervous Diseases — In cerebral paralysis, tabes 
dorsalis, syringomyelia, leprosy, division of nerves, 
and other allied conditions, from the vaso-motor 
disturbance due to the nerve-lesion, a bleeding may 
occur about the posterior nail- fold, and atrophic 
nails may result In cerebral lesions the great 
toes are the parts most usually affected The nails 
generally grow again if they are shed, unless the 
shedding results from the division of a large nerve 
such as the median, when the prc^nosis is un- 
favourable 

3 Blood-Stasis — In cyanotic states of the extre- 
mities due to cardiac lesions, venous congestions 
from emphysema, vaso-motor irregularities as in 
frostbite ana Raynaud’s disease, atrophic changes 
in the nails, especially in those of the fingers, are 
frequently observed The nails are generally only 
partially affected and become grey, opaque, lustre- 
less, thin and friable 

4 Purulent Affections — A purulent condition of 
the soft parts about the nail may cause atrophy and 
shedding (purulent perionychia) Such an occur- 
rence is familiarly seen in whitlow, but it may occur 
in tuberculosis, syphilis, and leprosy As a rule the 
^ail grows again, but in a few rare instances a con- 
dition has been set up in which it is no sooner 
re-formed than it is again undermined and shed 
(onychia maligna) 

5 Febrile Atrophy, — Dunng any acute fever a 
temporary cessation of growth at the nail- matrix 
may be noted. In convalescence, however, the 
nails grow rapidly, but the newly formed nail is 
peculiarly thin from the narrowing of the postenor 
nail fold by the pressure of the turgescent vessels, 
which are so frequently observed in the extremities 
before the circulation regains its proper tone. 

6 Scarring Conditions — Vanola, pustular syphi- 
lides, and gummata affecting the nail-matnx or the 
nail-bed may cause a partial destruction of the 
matrix, and a loss of the nail, and the subsequent 
scarring may render the impaired matrix incapable 
of producing a new one. 

7. Wasting Conditions , — In chronic tuberculosis, 
Bright’s disease, and diabetes melUtus, a malnutri- 
tion of the nail-matnx may take place, and the nails 


m consequence may become discoloured, soft, brittle, 
and tend to crumble. 

8. Cutaneous Affections, — The nails may be shed 
in dermatitis exfoliativa, pemphigus, and abpema 
areata, and they are frequently partially atrophied 
in psoriasis, lichen planus, pitjmasis rubra pilaris, 
and ichthyosis 

9 Intoxications, — Arsenical, lead- and silver- 
isoning may anest the growth of the nails 
orkers m chemical works, who have to put their 
fingers into acids and alkalis, and bakers or grocers 
from constantly handling sugar, may suffer from a 
brittle, opaque state of the nails, similar to that 
presented by several of the chronic cutaneous affec- 
tions In the general intoxications the diseased 
condition of the nails is caused by an inhibition of 
the nail -formation at the matrix 

C Dystrophies — When the function of the 
nail-matnx is interfered with, the nails frequently 
become altered in their texture and colour They 
lose their shiny appearance, become dull, bnttle, 
and fissured, and often present whiUsb opaque 
specks, whitish stnse, punctiform depressions, or 
^ooves Together with these degenerations in the 
nail Itself the horny layer of the nail-bed is apt to 
become thickened in front, causing the nail to be 
raised up towards its free margin, and sometimes 
giving nse to a spoon-shaped deformity At other 
times the nail-substance formed by the imperfectly 
acting nail-matnx is peculiarly soft, since the actual 
cells composing it are swollen and only partially 
cornified, and the appearance to the nakc» eye of 
a bluish translucent wedge usually occupying the 
lunule-region of the nail is produced These swollen 
cells tend to dry and shnvel, air collects between 
them, and the wedge gradually becomes white, 
opaque and depressed When individual papillae of 
the matrix are affected whitish specks and puncti- 
form depressions are foamed ; but when the growth 
at the matrix is interfered with m its whole extent 
chalky transverse bands and grooves make their ap- 
pearance Similar specks and depressions may also 
be the result of traumatism from attempts to push 
back the semilunar fold on the postenor aspect of 
the nail with a sharp instrument Dystrophies, 
such as have been desenbed, are often associated 
with chronic cutaneous affections, but they occur 
also in the course of both acute and chronic general 
illnesses, and lines or furrows may recur with, and 
serve to mark, each successive attack of an illness 

Treatment —Atrophies and dystrophies of the 
nails must be treated on purely general principles 
Local applications, unless where they are speoally 
indicated by the presence of some purulent affection 
of the soft parts, are of little value General treat- 
ment, suited to the peculiarities of each case, is ot 
the utmost service Venous stasis about the ex- 
tremities should be relieved by improving the 
general circulation Many of the apparently nope- 
less nail-atrophies steadily improve under the in- 
fluence of tonics, good food and change of climate. 
In all diseased conditions of the nails careful atten- 
tion to their culture and absolute cleanliness cannot 
be too much emphasised. Atrophies due to specific 
causes must be treated accordingly. The prognosis 
m the case of atrophies resultii^ from tubercnlosb 
or lepro^ is not so fttvourable as it is in syphUis, 

D Afreotions of the nails assoolatml 
with certain cutaneous diseases.-«-Ici most 
of the chronic dermatoses the nails may become 
aftected at some period or other in the conns ol the 
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disease, but it will only be necessary to refer here to 
psoriasis, ecsema, and syphilis, as it is in these 
diseases that an implication of the nails is most 
liable to take place. 

1. Psoriasis , — ^When the nails are affected in 
psoriasis the nail-bed is as a rule the chief seat of 
the disturbance, and the nail becomes implicated 
secon<kirily. Small psoriasic spots or papules on 
the nail-m cause the latter to become inflamed 
and swollen, and produce on its surface a heaping- 
up of partially comifled epidermis, which raises up 
the nail so that a quill can sometimes be passed 
under it as far back as the matrix. The nail- plate 
becomes dry, of a dirty-yellowish colour, and dotted 
over with opaque specks or punctiform depressions 
corresponding with underlying papules, or it presents 
chalky striae or irregular furrows. An implication 
of the nails is said to occur in about 9 per cent, of 
cases of psoriasis. This type of diseased nail is occa- 
sionally observed in the absence of psoriasis of other 
parts of the skin, and such cases have been disposed 
as psoriasis of the nails ; but as marked variations 
from the above type are the rule rather than the 
excepdon, and as a similar condition of the nails is 
sometimes present in association with other chronic 
dermatoses, the diagnosis of psoriasis from the ap- 
pearance of the nails alone is liable to be fallacious. 

2. Ecuma . — In association with eczema it is the 
nail itself which is the part most severely affected, 
for while there is also a heaping up of homy ma- 
terial between the nail and the nail-bed, as in 
psoriasis, the most monounced disturbance consists 
of a roughened and indented condition of the nail 
4md a peculiar worm-eaten appearance of its surface. 
In moist eczemas there is frrouently a sero-purulent 
fierionychia about the nail-fold, and the nail becomes 
-soft, yellow, and opaque. As in psoriasis, the 
typical appearances of the nails in eczema are so 
.frequently modified that it h doubtful if the descrip- 
tion or diagnosis of a specific eczema of the nails is 
warranted. 

3. Syphilis , — In both congenital and acquired 
sy^lis the nails may be affected. In congenital 
^hilis bulke occurring about the nail-bed and 
i matrix may cause a partial destruction or total loss 
. of the nail. In acquired syphilis the nail-bed may 
I be the seat of a pnmary sore, of papules, pustules, 
.or even gummata, in which conditions the nail 
itself is always more or less destroyed ; but there is 
mo typical manifestation in the nail constantly 
associated with syphilis. 

Treatment. — General treatment is of great 
value in the foregoing diseased states of the nails, 
and should be carried out on ordinary lines, for 
since errors in metabolism and want of exercise and 
fresh air are all potent factors in the production and 
prolongation of many forms of chronic dermatoses, 
so are they equally important in keeping up these 
diseased conditions of the nails. Arsenic has been 
stioi^ly advocated in nail-affections associated with 
psoriasis, while those connected with syphilis are 
amenable to antisypbilitic remedies. Lo^ly it is 
always an advance to soften and thin the nails 
before any application is made. This can be 
efficiently done by puttii^ the affected digits into 
rubber -cots contaimng soft soap for about two 
hours, and then rubbing the softened nails down 
with pumice-stone. In eczematous coniUtions after 
the nails have been thinned they may be dressed 
with a paste centring oxide of zinc and salicylic 
.acid, or be painted instead with liquor carboids 


detergens, or some other tar-preparation. Where 
psori^ is present elsewhere the following omt- 
ment has proved of benefit to the affected nails i 
Chrysarobin 4 ports, ichthyol 4 parts, salicylic acid 
2 parts, and vaseline 100 parts, and this is best 
applied on pieces of lint covered by a rubber-cot. 

E. Paraaltlo Diseases of the Nails (Ony« 
chomycosb). — The nail may be attacked by the 
fiingi of ringworm and favus. Occasionally the 
nail-bcd near the free margin of the nail may be 
the seat of pediculi or scabies, and subungual sup- 
puration may result from their presence. 

1. Ringworm of the Nails , — There is no patho- 
gnomonic ^oup of appearances which can be said to 
represent either ringworm or favus of the nails. M 
a rule in ringworm the nail is infected first at its 
free margin. It becomes opaque, and of a 
dirty yellow or brownish colour. The surface is 
peculiarly rough, and irregular striae make their ap- 
pearance on it ; the nail becomes friable and is apt 
to split and even to fall off. The nail-bed is a 
frequent harbour for the ringworm fungus. If the 
fungus be confined to the nail-bed the latter becomes 
thick and spongy, and the nail is raised up, but if 
the fungus spread back to the matrix an inflammation 
is set up, which almost invariably ends in the shed- 
ding of the nail. When the matrix is not affected 
the fungus may persist in the nail and the nail-bed 
for an almost unlimited period. Sometimes in old 
cases instead of the nail being raised up it becomes 
unusually thin, indented, and adherent to the nail- 
bed. This affection of the nails usually occurs with 
ringworm elsewhere. It is generally met with in 
the finger-nails, and is more common in adults than 
in children. Ringworm of the nail, however, is a 
comparatively rare condition, considering the large 
number of individuals who must by scratching have 
the fungus deposited beneath the free margin of the 
nail. The type of fungus which attacks the nail 
is usually the large-spored variety, but the small- 
spored fungus has been found in one or two instances 
imecting the nails of children. 

2. Favus , — The favus-parasite when it takes root 
in the nail-bed produces a superficial catarrh of that 
r^on, causing a spongy accumulation beset with 
fungus to form between the nail-bed and the nail. 
The nail itself, when attacked by the fungus, be- 
comes yellowish, thickened, rough and opaque. 
Scutula of favus may form on the nail-bed, and the 
raised nails present dead -looking areas corresponding 
to the scutula, and it may become brittle and disin- 
tegrate. The differential diagnosis of these condi- 
tions is only possible by a microscopical examina- 
tion, for which purpose scrapings or cuttings of the 
nail should be softened in warmed 40-per-cent, liquor 
potassse for fifteen minutes, when the keratin of the 
nail will be found to have dissolved, and the fungus 
may be easily demonstrated. 

Treatment. — When the nail-matrix becomes in- 
flamed and suppurates the nail is shed, and if the 
matrix be not irretrievably destroyed, a new nail 
grows. This feet gives the key to the treatment of 
the parasitic affections of the nails. The most rapid 
treatment of these conditions is undoubtedly ex- 
tirpation, and in many cases it is the most satisfac- 
tory method. Fourteen days after the excision the 
patiertt can use his fingers again, and a new and 
nealthy nail grows in about six months. Where 
for some reason a surgical operation is inadvisable 
a similar result may be brought about in the follow- 
ing manner: equal parts of pyrogallic acid and 
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olive oil smeared on lint are applied twice daily as 
A dressing to the affected ungual phalanges ; m 
about fourteen days the nail-bed and matrix have 
begun to inflame and even to suppurate, and the nail 
may have beneath it a lake of pus and be slightly 
movable ; the application of a moist dressing in a 
Tubber-cot will usually cause a sepration of the 
nail from the matrix in another tortnight. This 
method of Pellizari, though it gives good results 
when carefully supervised, when carelessly employed 
may be followed oy serious consequences, for if the 
pyrogallic acid occasions a too active inflammation 
at the matrix, the destruction so produced may be so 
great as to render the formation of a new nail im- 
possible On this account a slower and less power- 
ful method may be resorted to, which is accom- 
panied by no such risk Moisten the nail with 
warmed 40.per-cent liquor potassm, rub it thin 
with pumice-stone, or scrape it with a piece of 
glass after it has been softened by the alkali, then 
apply a moist dressing consisting of iodised vaseline 
f iodine, and iodide of potassium, of each I part, 
water and vaseline, of each lOO prts), spread on 
hnt, and cover the dressing with a rubber-cot. 
This dressing is renewed twice a week, softening 
and scraping being repeated if necessary, and a cure 
IS generally obtained in several months. Instead of 
using the iodised vaseline dressing of Sabouraud, a 
more rapid result may be obtained by employing a 
5-per-cent chrysarobin ointment, or an ointment 
containing bmiodide of mercury, such as the fol- 
lowing • Biniodide of mercury 2 parts, castor oil 12 
parts, vaseline 100 parts 

J. M. H. MacLeod. 

NAPLES, In South Italy —Changeable cli- 
mate Mean temperature, winter, 48° F Cold 
winds in spring. See Climate, Treatment of 
Disease by 

NARCOSIS 1 , 1 r u Kx A .4 

NARCOTISM ^ benumb).— A condi- 

tion of profound insensibility, due to the action of 
certain drugs introduced from without, or of certain 
products formed within the body. See Conscious- 
ness, Disorders of, Narcotics; and Ura£MIA. 

NARCOTICS {vapKdvy I benumb). — Synon.; 
Fr Narcottques*, Ger Narkottsche Mittel. 

Definition. — Remedies which induce loss of 
consciousness, motion and sensation, or a condition 
df profound sleep In large doses they produce 
complete insensibility and coma. 

The phenomena attending narcosis are well illus- 
trated in the progressive effects of ojxum, the 
longest known and most widely used member of 
the class The cerebral functions are influenced 
progressively from above downwards. A transient 
mental excitement is followed by drowsiness and 
somnolence, ending in deep stu^r. The centres 
for motion and sensation are concurrently depressed, 
and Anally, if the dose is excessive, the im|»rtant 
centres of organic life in the medulla— respiration 
and circulation — are paralysed, and death ensues. 
A large number of narcotics are useless as remedies 
for insomnia Their effect on the various centres 
is either simultaneous, or the depression of the 
medulla may be in excess of and precede any 
marked influence on the consciousness or sensorium 
(Hydrocyanic Acid, Aconite). In other instances 
the prelminary stimulation of the intellectual Ainc- 
tiont, though Anally ending in narcosis, may be 
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disproportionate and delirium ensues (Belladonna, 
Cannabis Indica). Hence, from a therapeutical 
point of view, all such aberrant members of the 
group will be of little use or even dangerous for the 
production of artiflcial sleep and the relief of pain ; 
and can only be used in restricted doses for special 
pulses and under special conditions 

The term * narcotic ’ is now often used in a limited 
sense to include all drugs which produce a tempo- 
rary suspension of the intellect, of motion and 
sensation ; and hence becomes equivalent to hyp- 
notic or soponfle. Many new substances have been 
introduced of recent years with the object of pro- 
ducing narcosis, and at the same time avoiding as 
far as possible any excess of preliminary stimulation, 
or any final depression of the cardiac and respiratory 
centres It can hardly be said that we possess at 
present a narcotic which is at once both absolutely 
safe and invariably efficient, and great juc^pnent 
must be exercised in their administration Hence 
the indiscriminate use of these drugs by patients 
themselves, or by unqualified persons, is to be 
deprecated. Tolerance in most cases is rapidly 
established, and increasing doses are require to 
induce sleep, so that finally even large doses may 
be ineffectual. Many senous cases of accidental 
poisoning have arisen from their abuse, and the 
various drug-habits are unfortunately only too well 
known. See Habits 

The entire group of drugs having a narcotic or 
deadening and benumbing effect is naturally divisible 
into three mam classes (i) general amesthetics, 
(2) general nervine sedatives (analgesics and ano- 
dynes), and (3) hypnotics or soponfics A drug 
which in a full dose would be classed as an ames- 
thetic or narcotic will in a smaller one play the r 6 le 
of a mild hypnotic or nervine sedative. 

Hypnotics op Soporifics —The primary in- 
dication in the treatment of sleeplessness must 
necessarily he m the removal of the cause. Hence 
many measures which, strictly speakmg, are not 
narcotic, or even medicinal at all, may indirectly 
procure tranquillity and comfortable sleep, e.g. 
warmth, quiet, and the removal of any disturbing 
influences Sleep is often promoted by dilating the 
vessels of other parts of the body than the brain, 
as, for example, by a warm bath or a full meal. 
Again, the insomnia of fever may be temporarily 
reliev^ by the use of antipyretics, such as quinine, 
phenacetin, phenazonum, or acetanihdum, but the 
relief is only temporary, and such drugs must not 
be employed m a routine fashion The sleepless- 
ness of exhaustion and feebleness may yield readily 
to a little nourishment or to a well-timed dose of 
alcohol. Pam is probably one of the most frequent 
causes of want of sleep, and if it is removed sleep 
usually follows This may be often effected by 
other means than internal medication, as, for 
example, by local surgical procedures, by the appli- 
cation of heat and cold, and by the use of local 
anodynes. It is generally best, for the reasons 
already stated, to exhaust all local, non-medicinid, 
domestic and indirect measures for the relief of 
sleeplessness before proceeding to the use of hypnotic 
drugs. 

A convenient clinical classification of medicines 
employed for the artificial production of sleep is 
into (t) those which are osea when pam is the 
cause of the insomnia, and (a) those which are Mi- 
cated when restlessness, mentid excitemeiit, ov e rwor k 
and simUar conditions are the predominant foctois. 
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In the first group Opium and Morphine are the 
most efficient narcotics. The princi^ drawbacks 
to opium are (i) the disturbance of digestion and of 
the secretions and excretions attending its use, and 
(2) the fact that increasing doses are needed to 
overcome the toleration which is rapidly developed. 
As a hypnotic morphine is better given hypo- 
dermically than by the mouth, as its narcotic action 
is more quickly induced, its dose is more accurately 
regulated, and its effect on secretion is less marked. 
For the last-named purpose a minute dose of 
atropine is sometimes combined with the morphine. 
It will be noted that the official hypodermic injec- 
tion of morphine was made considerably weaker in 
the last revision of the ‘ British Pharmacopoeia * 
(189S), and is now a five-per-cent solution of the 
tartrate of morphine. 

In the second group of hypnotics, suitable for 
cases where pain is not the essential cause of the 
insomnia, many useful drugs are included ; and of 
these, chloral hydrate, the bromides, chloralamide, 
sulphonal and trional are perhaps the most satis- 
factory. 

As a hypnotic, Chloral Hydrate acts more quickly 
than morphine, even when given subcutaneously. 
It often succeed when morphine has failed, and is 
rarely followed by any unpleasant effects on diges- 
tion. It does not, however, relieve pain, and may 
cause great cardiac and respiratory depression. It 
is useffil in cases of mental excitement and mania, 
but it must be always borne in mind that a chloral- 
habit, like a morphine -habit, is easily established. 
Butyl‘Chloral Hydrate has a somewhat similar 
action to chloral hydrate, but is less rapid, less 
powerful, and less certain. It has, however, the 
special advantage of relieving trigeminal neuralgia 
in some instances. The Bromides are peculiarly 
well fitted to soothe the brain when rendered irri- 
table by overwork, but are very uncertain in their 
action as hypnotics. Bromide of potassium is often 
usefully combined with chloral hydrate. Chloral- 
amide is a fairly certain and safe hypnotic. It is 
valuable in the insomnia of cardiac disease and in 
some cases of nervous excitement. Its effects, how- 
ever, are often very variable, but it has the advan- 
ce of not leading to any ‘ ^bit.’ Sulphonal and 
its congeners trional ana tetronal do not as a rule 
derange digestion, nor seriously depress the circula- 
tion and respiration, and may therefore be safely 
ordered in diseases of the heart and lungs, where 
the more powerful hypnotics such as morphine and 
chloral hydrate are contra-indicated. Their action 
is, however, somewhat slow and uncertain, and the 
use of sulphonal may be followed by prolonged 
drowsiness, giddiness and eruptions. See Sulpho- 
NALisM. Frederick Willcocks. 

NASAL CALCULI.— Concretions. 

NA8HA FEVER. — A term applied in India to 
an inflammation of the mucous membrane of the 
septum nasi, accompanied by fever, and lasting 
about a week. It is uncertain whether the condi- 
tion should be regarded as a definite disease. 

NA80-PHARYNX.— Nose, Diseases of. 

NATAL, In South Africa. — ^Wann, but healthy 
dimate, with hot, wet summers, and dry, clear 
winters. High winds from S.E. and N.W. Soil, 
sandstone and granite. See CXxif ATS^ Treatment 
of Disease by. 


NAUHEIM, in Germany.— Gaseous thermaL 
salt waters, See Mineral Waters. 

NAUSEA (vavr, a ship).~An inclination to 
vomit. See Sea-sickness ; and Vomiting. 

NAUSEANT8 (i^aCr, a ship), — Definition. 
Agents which produce the feeling of nausea. 

Enumeration. — The principal nauseants are 
Warm Water, Tartar Emetic, Ipecacuanha, 
Tobacco, Squill, and Apomorphine. 

Action. — These substances produce irritation of 
the stomach, loss of appetite, general malaise, en- 
feebled circulation, muscular weakness, and fre- 
quently also salivation and sweating. 

Uses. — Nauseants have been employed to 
diminish appetite, in the hope of causing ab- 
sorption of fatty accumulations or of pathological 
deposits. They are also used in producing relaxa- 
tion of involuntary muscular fibre, and thus accele- 
rating the passage of calculi through the bile-duct or 
the ureters ; and occasionally they have been em- 
ployed to relax rigidity of the os uteri in labour. 
They are sometimes given to excite sweating. See 
Diaphoretics ; and Emetics. 

Lauder Brunton. 

NEAR-SIGHTEDNESS.— 5^^ Myopia; and 
Vision, Disorders of. 

NECROBIOSIS {vfKp6st ^ dead body; and 
0lo5f life). — Molecular death of a tissue without loss 
of continuity, especially seen in the various forms of 
atrophy and d^eneration. See Atrophy ; and 
Degeneration. 

NECROPSY {yfKpSs, a dead body; and Stf/tr, a 
view).— Synon. : Autopsy ; Fr. Ni&opHe ; Ger. 
Leichenschau. 

Definition.— The inspection and examination 
of the body after death. 

Method, — The exterfial surface of the body should 
first be carefully examined, note being taken of 
the presence or absence of wasting, the degree of 
rigor mortis, changes in colour, partial or general, 
o 5 ema, marks of injury, and other points which 
may suggest themselves. In medico-legal cases it 
is of importance to measure, and accurately record 
on the spot, the precise position of external wounds 
or marks of injury. 

When the external examination is complete the 
body is opened. The following general principles 
should be observed : (i) Examine first the viscera 
in sitUj and ascertain whether there is any departure 
from their natural position and relations. When 
this has been done, and not before, the individual 
organs may be removed from their connections and 
subjected to closer examination. (2) Examine all 
the viscera and accessible organs, i.e. let the 
necropsy be thorough and complete. Do not 
neglect the lymphatic glands, the thyroid and supra- 
renal bodies, or bone-marrow. Many an erroneous 
conclusion has been drawn as to the cause of death 
by a par^l examination. It happens not rarelv 
that relatives will only consent to a partial exami- 
nation of the body. Where this is the case it is 
still possible to examine all the important Uioracic 
and abdominal yi^era through^ a comparatively 
small external incision, without in any way hurting 
the feelings of the relatives, since the restriction 
may be held to refi^r to external disfigurement only 
(3) In all cases it is important so to conduct tut 
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examination as to give rise to as little disfigure- 
ment as possible ; attention to the rules given below 
will render this easy. At the conclusion of the 
examination the organs should be replaced, all in- 
cisions closed by a neat continuous suture, and the 
surface of the body cleansed. When it is necessary 
to conduct the necropsy in a private house, care 
must be taken to avoid needless soiling of linen or 
furniture. (4) It often happens that a bacterio- 
logical examination is rec^uired. If the individual 
conducting the examination is not himself com- 
petent to undertake this, he should secure the pre- 
sence of a bacteriologist at the time t/ie body is 
opened Blood, for instance, should always be 
collected from the unopened heart tn situ For 
ordinary histological purposes portions ol suspected 
organs should be placed as soon as possible in 
Muller’s fluid or some suitable hardening agent 

The order in which the different regions of the 
body are examined vanes with the practice of 
the individual making the examination Some pre- 
fer to commence with the central nervous system, 
others leave this till last In all cases the thorax 
should be examined before the abdomen, because 
the pressure-relations of the thorax are much altered 
by removal of the abdominal viscera In this article 
we commence with the central nervous system, but it 
must be understood that in any given case there may 
exist reasons for beginning in some special region 
Where the spinal cord has to be examined it is usually 
desirable to complete this before exposing the brain. 

Head — To open the head, make an incision 
down to the bone, across the vertex from the base 
of one mastoid process to the other, and reflect the 
scalp backwards and forwards , then divide the bone 
all round with the saw, beginning in front a little 
above the level of the superciliary ridge. The pos- 
terior half of this section should make an angle with 
the anterior half by being brought over the occipital 
bone, a little behind the apex of the lambdoidal 
suture By this means the skull-cap will, when re- 
placed, rest firmly in its position without slipping 
back, and so causing disfigurement of the forehead 
In cases of fracture of the skull the section should 
be completed with the saw, care being taken not to 
wound the dura mater Under other circumstances 
the inner table may be conveniently divided with a 
chisel and mallet The skull-cap must now be for- 
cibly dragged off, if very adherent to the dura mater, 
a long flexible spatula may be introduced between 
them, and separation thus effected 

In young subjects before the sutures and fonta- 
nelles are united, it is better to remove the dura 
mater and skull-cap together, by dividing the former 
with blunt-pomted scissors m a line with the section 
through the bone, and then cutting through the 
falx at Its anterior and posterior attachments. 

The longitudinal sinus may now be opened and 
examined The dura mater should next be divided 
on each side with blunt-pointed scissors, on the 
level of the section through the bone, and the two 
lateral flaps turned up ; then the &lx should be cut 
neaV its anterior attachment, and the whole mem- 
brane drawn backwards off the hemispheres. The 
brain must now be removed ; a long narrow scalpel 
being used to cut through the nerves and vessels, 
while the tentorium is most safely divided with 
blunt-pointed scissors. The spinal cord should be 
cut across as low as possible. Anv fluid present at 
the base of the skull should be drawn off with a 
syringe and measured, * 


Brain , — The pia mater and surface of the brain 
should now be examined ; for this purpose it is 
rarely needful to strip the pia mater off the brain, 
though this can be done when required. The brain 
should be placed on its base) and, if very soft, sup- 
ported by a towel wrapped round it A horizontal 
incision should be carried through each cerebral 
hemisphere, on a level with the upper surface of 
the corpus callosum, from within outwards, not 
quite reaching the surface, so as to leave the hemi- 
spheres still attached to the rest of the brain. These 
should be turned aside, and numerous vertical in- 
cisions made m the upturned surface. Each lateral 
ventricle should then be opened by a vertical in- 
cision through Its roof, and any fluid contents with- 
drawn by a syringe The fornix should now be 
divided in front, and with the septum and corpus 
callosum turned backwards The velum mterposi- 
tum and choroid plexus being reflected in a similar 
manner, numerous longitudinal incisions should be 
made m the corpora stnata and thalami optici, and 
in the corpora quadngemma. An incision should 
now be made through the superior vermiform pro- 
cess of the cerebellum, so as to lay open the fourth 
ventricle. The cerebellum may be examined by 
making parallel incisions on each side through its 
lobes, not quite detaching the sections The brain 
may now be folded together again, and the under 
surface turned up and examined Incisions should 
be made into the under surface of the cerebral lobes, 
and into the crura and pons ; and the medulla 
divided transversely at different levels Softened 
portions should be tested with a stream of water ; 
and parts reserved for microscopical examination at 
once placed in a hardening solution, such as chromic 
acid ( I per cent ) 

In some cases, however, where it is requisite to 
determine with the greatest attainable accuracy the 
precise limits of a cerebral lesion, *t is desirable to 
harden the entire brain before opening it This is 
best done by placing it, suitably supported by a bed 
of tow or cotton-wool to prevent deformation, in a 
lO-per-cent solution of formalin. In a few weeks 
It may be examined by the sections above descnbed, 
with much more satisfactory result than m the fresh 
condition 

Base of Skulh Orbits and Internal Ear , — The 
base of the skull and its sinuses may now be exa- 
mined. In cases of fracture, the dura mater should 
be carefully stripped off, so as to expose the surface 
of the bone. The contents of the orbit may be exa- 
mined by removing its roof The tympaiium can 
be opened by cutting through with a chisel the plate 
of bone forming its roof This is situated on the 
anterior surface of the petrous bone, just m front of 
the eminence of the superior semicircular canal. 
To examine the internal ear the petrous bone must 
be removed This is best done by two converging 
mcisions made with a saw, and then »aparatin^ the 
apex of the wedge from the sphenoid and ocapitai 
bones with the chisel. 

Spinal Cord , — To examine the spinal coid the 
body must be turned on its face, with the head 
hanging over the table, and a block placed under 
the chest. An incision must be mwe over the 
vertebral spines from the top of the sacrum to die 
occiput, and the vertebral arches had bare. These 
are best divided with the rachitome, a doable semi- 
circular saw, in the absence of which ashort ooriaddon 
saw may be used, or a chisel aiui mcdlet or bone- 
forceps. The cord should be removed in its tube of 

3V 
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dura mater, the latter being held by the forceps, 
and care taken not to bend the cord abru{^y. The 
dura mater should then be slit open with blunt- 
pointed scissors along its anterior and posterior sur- 
faces, and the cord examined, with as little handling 
as possible, by means of transverse sections made 
wim a sharp scalpel. For microscopic^ examina- 
tion the cord may be placed in spirit for about 
twenty-four hours ; and then, after removal of its 
membranes, cut into lengths, and transfewed to a 
I -per-cent, solution of chromic acid. A still better 
method of hardening the cord for microscopic pur- 
poses is to hang it up in a lo-per-cent. solution of 
formaUn. In this it may be kept till it is cut, or it 
may be transferred after a week or two to Muller’s 
ftuid. 

A method of opening the spinal canal from the 
front, preferable in many respects to the above, is 
practised at Vienna and many places on the Conti- 
nent. The instruments us^ are a strong knife- 
shaped chisel, with a cutting beak, and a mallet. 
After the removal of the thoracic and abdominal 
viscera, the beak of the chisel is introduced into the 
lowest intervertebral foramen, and by successive 
blows of the mallet the pedicles of the vertebrae are 
cut through on each side and the canal exposed by 
removing the bodies. In this way great disfigure- 
ment of the body and soiling of the table and linen 
are avoided, and the spinal ganglia are more easily 
examined. 

Thotax and Abdomen . — The thorax and abdo- 
men should now be examined. It is better to lay 
the abdominal cavity fully open before removing 
the sternum. In cutting through the first rib, and 
disarticulating the clavicle, care should be taken not 
to wound the innominate vein. By using cutting 
pliers, which should be directed so as to cut obliquely 
through the rib into the articulation, all danger is 
avoided. 

If much ascites is present, the belly should be 
tapped before laying open the peritoneal cavity. 
So, if either pleura be full of fluid, which wiU be 
shown by its pouring out when the cartilages of the 
ribs are cut through, sufficient should be drawn off 
with a syringe to parevent any overflow when the 
sternum is removed. 

The lungs should now be drawn out of the chest, 
adhesions separated, and their posterior surfaces 
examined. The contents of the mediastinum should 
next be inspected, and the pericardium opened. If 
the case be one of thoracic aneurysm, mediastinal 
tumour, or malformation of the heart or great vessels, 
the heart and lungs should be removed together. 
Otherwise, the heart may be first removed and 
examined. 

Heart . — The auricles should be laid freely open 
with a pair of scissors, by an incision joining the 
mouths of the ^eat veins and carried to the extre- 
mity of the auncular appendage. The competency 
of the valves may then oe tested. All clots must 
f^ be removed, the heart held in an upright posi- 
tion, and water poured into the aorta and pulmo- 
nary artery successively, the semilunar valves being 
held back with the handle of a scalpel to allow the 
ventricle to become filled ; on looking into the 
auricles the competency of the auriculo-ventricular 
valves may be estimated. To test the semilunar 
valves an opening must be made into each ventri- 
cle ; the pulmonary artery and aorta cut sufficiently 
short to enable the valves to be clearly seen ; ana 
|ben water poured into these two vessels successively, 


and the valves looked at from above. The right 
ventricle may now be opened. The left forefinger 
should be introduced through the pulmonary artery, 
and the anterior wall of the ventricle divided with 
blunt-pointed scissors into the artery, the point of 
the scissors being guided by the left forefinger to the 
junction of the valves. The pulmonary artery and 
aorta should then be separated as much as possible, 
and the left ventricle opened in a similar manner 
along its anterior wall, the left forefinger as before 
guiding the scissors to the point of junction of the 
semilunar valves. The incision must be carried 
close to the ventricular septum, and the septum be- 
tween the aorta and pulmonary artery, but without 
cutting the latter. The most accurate way of mea- 
suring the capacity of the orifices is to pass through 
them graduated balls fixed on rods, in default of 
which the fingers may be used. Before concluding 
the examination of the heart, the condition of the 
coronary arteries, and of their origins from the 
aorta, should be investigated. They often share in 
the atheromatous changes which have occurred in 
the aorta, and in some cases sudden death seems to 
be attributable to their blockage. 

Lungs . — To remove the lungs, the trachea must 
be cut across at the root of the neck, and well drawn 
forwards by inserting the middle finger into the 
lower end, and the other fingers on each side behind 
the bifurcation, care being taken not to cut the oeso- 
phagus. 

To examine the lungs, if the lobes are firmly 
bound together by adhesions, it is best to carry an 
incision in a vertical transverse plane from the outer 
border inwards towards the root. Further incisions 
may be made parallel to the first, in front and behind 
it. Cuts made in this direction lie in the plane of 
the large vessels and air-tubes. 

If the lobes are separate, the incisions should be 
so managed as to give the largest possible sectional 
area. The lower lobe, as before, should be cut 
from without inwards, but it is usually more conve- 
nient to commence the incision for the upper lobe 
by inserting the knife in the septum between it and 
the lower, and carrying the incision midway between 
its root and its external surface. The vessels and 
bronchi should be slit up by probe-pointed scissors. 
The condition of the lymphatic glands at the root 
of the lung should always be observed and noted. 

Larynx and Pharynx . — To remove the larynx 
and pharynx, the incision in the neck must be 
carried up to the chin ; the floor of the mouth opened 
from below ; the left forefinger introduced, and used 
to depress the tongue ; a long narrow scalpel intro- 
duced above the finger, and carried along each side 
of the ramus of the jaw ; the tongue then drawn 
down under the chin ; and the soft palate and pharynx 
divided transversely. The pharynx and larynx 
should then be opened along their posterior walls. 

The oisophagus^ which should have been left un- 
damaged in the removal of the other thoracic 
viscera, must also be opened and examined. There 
are many who make a routine practice of removing 
en masse the tongue, fauces, larynx, pharynx, and 
thoracic viscera, and this proceeding has much to 
recommend it, as it allows of a more complete ex- 
amination of the relations of the different parts. 
After removal of the sternum and study of the 
thoracic viscera in situ, the tongue and fauces are 
dissected out, and the parts then removed from the 
vertebral column from above downwards, the oeso- 
phagus and aorta being divided at the diaphragm. 
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The pharynx and oesophagus are then laid open from 
behind. The larynx, trachea and bronchi are next 
similarly treated, as is the descending thoracic aorta 
The heart and lungs can finally be studied in detail 

Intestines . — In examining the abdomen it is most 
convenient to begin with the intestines. The large 
intestine should be divided between two ligatures 
below the sigmoid flexure, and drawn out, cutting 
the mesentery close to the bowel. This process 
should be continued till the duodenum is reached, 
when it may be again tied and cut The intestine 
should be opened along the line of attachment of 
the mesentery. Before the bowel is opened, it is 
convenient to wash out its contents This may be 
done by tying the upper end to a tap and turning 
on the water for a few minutes The meseiitery 
and Its lymphatic glands must receive due attention, 
especially as to the presence of tubercular lesions m 
the latter The rectum must finally be examined 
as far as the anus 

Spleen — The spleen may next be examined It 
should be drawn forwards out of the abdomen, and 
the gastro-splenic omentum cut through It should 
then be placed on its hilum and laid open by a 
vertical incision 

Stomach — The stomach should next be removed 
A double ligature should be placed round the duo- 
denum about two inches below the pylorus, and 
another one round the lower end of the oesophagus, 
and these tubes cut through, so as to remove the 
stomach without the escape of its contents If re- 
quired for chemical analysis, the contents should be 
emptied into a glass vessel, by removing the oesopha- 
geal ligature 

The usual practice is to lay open the stomach 
along its lesser curvature, from the oesophagus to 
the duodenum , but in many cases it is better to 
carry the incision along the greater curvature, for, as 
ulcers and cancers are more frequently situated 
near the lesser curvature, this incision is more hkely 
to avoid cutting through them 

Unless required for chemical analysis, the mucous 
membrane may be washed by a gentle stream of 
water and then examined. 

Pancreas — After the removal of the stomach the 
pancreas may be conveniently examined Before 
separating it from the duodenum the condition of 
Its duct should be ascertained 

Liver —In all cases of jaundice the liver and duo- 
denum should be removed together, so as to obtain 
the bile-duct intact In removing the liver care 
should be taken not to injure the right suprarenal 
capsule, which is in close contact and often ad- 
herent. In testing the perviousness of the bile- 
ducts it is better not to squeeze the gall-bladder, as 
this will often overcome an obstruction, but to open 
the duct with scissors, and observe the colour of 
the lining membrane below an obstruction This 
will be found unstained by bile, if the obstruction 
be complete 

To examine the interior of the liver a number of 
vertical incisions should be made through the organ 
extending nearly to the posterior border. The 
thickness of the capsule, ap^arance of the surfiice, 
and condition of the vessels and ducts on section 
should be carefully noted. The gall-bladder should 
also be opened up, and its contents and inner sur- 
face observed. 

Suprarenal Capsules . — The suprarenal capsules 
should be removed united with the semilunar ganglia 
and solar plexus. 
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Genito-unnary Organs, — In all cases of urinary 
obstruction the kidneys, ureters, and bladder 
should be removed in connection. The pelvic 
organs may be removed en masse by carding a large 
knife all round the pelvic walls, and arawing the 
viscera upwards and backwards. As much of the 
urethra as may be required can be pulled back 
under the pubic arch. The urethra and bladder 
should be opened with scissors along their upper 
wall. 

The uterus may be examined by introducing one 
blade of a pair of probe-pointed scissors through the 
os , making an incision through the antenor or 
posterior wall to the fundus , and carrying this on 
each side to the entrance of the Fallopian tubes, 
which will be studied along with the ovaries 

The kidney may be bisected by an incision 
through It from the convex border to the hilum ; 
the capsule should then be stripped off, its thick- 
ness and degree of adhesion being notic^ ; and the 
state of the surface of the kidney, both external and 
on section, carefully observed 

The thyroid gland and the thymus or its re- 
mains will have been examined with the thoracic 
viscera The testes may readily be pulled up from 
the scrotum and incised In certain blood-diseases 
It is of importance to ascertain the condition of the 
hone-marrow The sternum and the ribs offer 
special facilities for this, but it is sometimes de- 
sirable to examine one of the long bones A slight 
prolongation of the abdominal incision will easily 
enable a section of the upper end of the femur to be 
made with a saw, or, if preferred a tibia or other 
long bone may be removed and sawn down The 
knees and great-toe joints should be examined for 
gouty deposits 

There are cefrtain rough chemical reactions which 
are frequently required in the post-mortem room. 
The chief of these are the lodine-test for amyloid 
disease, and the iron-reaction in pernicious anaemia. 
Both tests are simple In the first a section of the 
suspected organ is made with a clean knife , a weak 
solution of iodine is then poured over the surface, 
and, after a minute or two, washed away with a 
current of water , any amyloid material present 
stains a dark mahogany-brown colour, in stnkmg 
contrast to the pale yellow of the other tissues 
The iron -reaction is brought out on a similar fresh 
section of the liver or other organ by pounng over 
It successively a solution of ferrocyanide of potas- 
sium, and then dilute hydrochloric acid Prussian 
blue IS formed if any notable amount of iron be 
present in the tissue W Cayley. 

F. W Andre WES. 

NECROSIS {vfKp6sf a dead body) — The abso- 
lute death of a circumscribed portion of any tissue : 
clinically the phrase is usually associated with death 
of bone. See Bone, Diseases of 

NEGRO-LETHARGY — Synon : The Sleep* 
mg Sickness of the Congo ; Fr Maladie du Spm- 
metl ; NSlavane ; Dddane 

Definition —An endemic disease of the West 
Coast of Africa, affecting the central nervous system ; 
characterised by slowly developed and increasm^ 
miiscular debility, torpor and somnolence ; and 
terminating, after a variable period of months (nr 
years, in death 

Geographical Distribution.— T hh diseaM 
is endemic, and liable to epidemic oatbmrsts, im 
Western Africa between Senegambia in the nort^ 

3va 
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and S. Paul de Loanda in the south. How far 
it extends into the interior of the country is not 
known. It occurs as high up the Congo p Stanley 
Fool» and is said to be gradually Reading to the 
upper reaches of this river and its affluents. A case 
has been reported as high up the Niger as Timbuc- 
too. It is said to be unknown on the lower part of 
the Niger (Crosse), at the mouth of the Congo, at 
Sierra Leone, and at other places in the endemic 
area. It is just possible that it occurs among the 
aboriginal Buck Indians in British Guiana, South 
America. Formerly it was common as an imported 
disease among the ne^oes in the West India Is- 
lands ; since the abolition of the slave-trade it is 
unknown there. Cases have occurred in England, 
also in West Coast Negroes. A striking pecu- 
liarity about the disease is that it may remain latent 
for a very long time, and not declare itself until 
years after the endemic area has been quitted. 
According to the natives, the liability continues for 
seven years. 

^Etiology, — Sleeping sickness has been attri- 
buted, on very insufficient grounds, to a variety of 
causes, none of which, however, on investigation, 
can be found to account for it. There are some 
g;rounds, however, for suspecting that it is in some 
way connected with the Filaria Persians, Certain 
it is that this parasite has been found in the blood 
in a large proportion of the cases in which it has 
been properly searched for. Such a cause would 
explain tne peculiarities of the endemicity of the 
disease, and also the singular liability to its develop- 
ment years after the victim has left the endemic 
area. The recent discovery of this filaria among 
the Buck Indians of British Guiana, and the possi- 
bility, as reported by Ozzard, that sleeping sickness 
occurs among them, seem to indicate a causal rela- 
tionship. 

Anatomical Characters.— Manifestly sleep- 
ing sickness is a brain-disease, and in two cases of 
which the organs were recently examined under the 
most favourable conditions, Mott showed that the 
essential lesion is an extensive meningo-encephalitis, 
sections of the brain showing extensive and pos- 
sibly general infiltration of the sheaths of the blood- 
vessels with leucocytes. No gross lesion was dis- 
covered in cither case. 

Symptoms. — Negro-lethargy attacks both sexes 
and all i^es ; it is stated to have a predilection 
for the young, vigorous, and intelligent of about 
eighteen or twenty. It commences insidiously with 
latitude, muscular and intellectual debility, often 
moroseness, and an irresistible tendency to fail 
asleep at unwonted times and even while at work. 
Dull headache is sometimes complained of, but not 
always. A tottering and unsteady gait, as if from 
weakness, is a frequent and early symptom, as is 
also apecffiiar and pathognomonic facies : the upper 
eyelids droop as if weighed down by sleep, the eyes 
are lustreless and the pufiy, and the expression 
is sad or tacitum. The memory becomes weak 
wd the senses dull. Little by little, sometimes 
interrupted by deceptive period of arrest or im- 
provement, the state of torpor becomes intensified, 
^ that after a time sl^ is nearly continuous ; or, 
if not asleep, the patient will lie with closed eyes 
in an apathetic condition from which he can be 
roused with difficulty. He may generally be got 
to reply to questions, but he is unable to sustain a 
conversation, and speedily relapses into his habitual 
state of lethargy. At this stage, were he not 


roused to take food he would starve to death ; even 
after being roused up, so ^reat is the somnolence 
that be may fall asleep again in the act of convey- 
ing food to his mouth or auring mastication. There 
may be some evening rise of temperature ; but for 
the most part the skin is abnormally cold, the patient 
evidently feeling chilly and liking to lie asleep in 
the hot sun. Examination fails to detect any dis- 
ease of the thoracic or abdominal viscera ; the 
fundus oculi is healthy; and the superficial and 
deep reflexes are preserved. Although appetite and 
digestion generally continue unimpaired, towards the 
end of the disease the body wastes ; the sphincters 
may fail to act ; and extensive bed-sores may form. 
Limited areas of skin may become anaesthetic. 
Muscular tremor is frequently noted ; and as the 
disease advances, localis^ muscular spasms or more 
general convulsions may supervene. Death may 
occur during one of these convulsions, or it may be 
brought about by simple inanition or by some inter- 
current disease. A certain proportion of the cases 
exhibit maniacal symptoms at an early stage ; these 
may subside, or recur, or persist for a variaWe period 
before the development of the characteristic som- 
nolence. Enlargement of the cervical glands, and of 
the salivary glands with a degree of salivation, and 
an itching papular or papulo-vesicular eruption on 
the chest and limbs are said to be almost invariably 
observed. 

The symptoms described are not all present in 
every case, and the individual features vary much 
in different instances, in degree and combination 
and rate of progress. Progress may be rapid or 
slow, so that the duration of sleeping sickness is 
variously stated at from four or five months to as 
many years. Cases are on record in which recovery 
seemed to take place, to be followed, however, 
almost invariably, sooner or later, by relapse and 
death. It is doubtful, indeed, if permanent re- 
covery ever really does take place. The negro 
smitten with sleeping sickness considers himself and 
is looked on by his companions as doomed. 

In the districts in which this disease occurs the 
distribution of the cases appears to be most capri- 
cious. A dozen negroes may be sleeping to death 
in one village, while the neighbouring villages are, 
and continue to be, entirely exempt or only slightly 
affected. Similarly, it seems to cling to particular 
houses and families, and thereby acquires a false 
appearance of heredity. So terrible are its visita- 
tions that whole villages are decimated by it, and 
entire districts abandoned from the fear of it by 
their panic-stricken inhabitants. 

Diagnosis. — Negro-lethargy has been con- 
founded with beriberi, a disease also endemic on 
the West Coast ; but, if it be borne in mind that 
the former is a disease of the central, whereas the 
latter is a disease of the peripheral nervous system, 
mistake is not likely to be made. See Beriberi. 

Treatment.— N o treatment has been found to 
be of any real and lasting service in negro-letharpjy, 
though purging appears to do good temporarny, 
and arsenic in very large doses has seemed to be 
followed by improvement, and even arrest. If in 
the future it should turn out that the Filaria per^ 
Stans is in setiological relationship to the disease, 
much may be expected from an intelligent prophy- 
laxis. Filariasis. Patrick Manson. 

NENNDORF, In PnuMla (Hesae).-Cold 
sulphurous Ume-waten. 
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NEOPLASMS new; and rXAfftfWi I 

mould). —A term for new-growths. See Tu MOU RS. 

NEPHRALGIA —Definition.— The name ap- 
plied to a variety of renal pain unaccompanied by any 
ascertained lesion in the kidneys, or by any morbid 
changes in the urine Nephralgia is said to be de- 
pendent on exhaustion, on exposure to cold, and, 
according to Grainger Stewart, on the action of 
malarial, rheumatic, or gouty poisons The pain is 
essentially of the same character as that met with in 
one variety of renal colic It is felt in the loin and 
over the anterior surface of the abdomen, but it does 
not radiate into the groin nor down the thigh It is 
usually constant but is liable to exacerbation, espe- 
cially on exertion j and in this respect also it resembles 
closely the pain of renal colic, and may be indistin- 
guishable from It if the latter is unaccompanied by the 
presence of blood or other abnori^al constituents in the 
urine. Most cases of nephralgia occur in neurotic or 
neurasthenic patients In many cases where the 
severity of nephralgia has led to the diagnosis of renal 
calculus, nephrotomy and even nephrectomy have 
been performed, and although no calculus was 
found, yet a permanent relief of pain followed the 
operation. It is probable that some cases of so- 
called nephralgia are really dependent on preter- 
natural mobility of the kidney causing kinking of 
the renal vein, and that the distension of the organ 
so produced has caused the pain In other cases it 
IS possible that the pain may be dependent on 
slight anomalies of the ureter causing slight hydro- 
nephrosis In both instances the fixation of the 
organ, produced as a result of the operative inter- 
ference, may prevent the recurrence of the pain 

Diagnosis — Nephralgia should not be accepted 
as a diagnosis until all possible means have been 
adopted to exclude the presence of calculus, hydro- 
nephrosis or movable kidney. 

Prognosis. — In many cases the discomfort is 
relatively trivial , in others the severity of the pain 
IS such as to produce a condition of neurasthenia, 
and this is especially liable to occur if the patient 
has sought relief by taking morphine or other drugs 
for the relief of the pain 

Treatment — In mild cases counter-imtation 
and the support of the organ with a well-fitting pad 
IS all that IS required If the pain produced is very 
severe an exploratory nephrotomy may not only be 
justifiable but even advisable 

John Rose Bradford. 

NEPHRITIS (yf<f>p 6 sj the kidney) — A general 
term for inflammation of the kidney. See Bright’s 
Disease ; and Kidneys, Diseases of 

NEPHROLITHIASIS {y€<pp65; and AWof, a 
Stone) —The formation of stone in the kidney See 
Concretions; and Renal Calculus. 

NEPHROPTOSIS (vnt>p6s ; and irTS<n», falling). 
Prolapse of the Kidney. See Kidney, Malposi- 
tions of, p. 835 . 

NERI8, In France (Alller) — Feebly mineral- 
ised, alkaline, saline, thermal waters. See Mineral 
Waters. 

NERVES, Diseases and Injuries of.— 
Synon, : Fr. Maladies des Nerfs ; Ger Nerven^ 
kmnkheiten * — Nerves, in their origin, course, and 
distnbutioQ, are connected with the several organs 
and tissues of the body, and are consequently 
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affected in various ways when such parts are dis- 
ordered or diseased. But, besides such secandaiy 
derangements, nerves are subject to many morbid 
conditions which affect them primarily* In the 
case of certain classes of nerves, connected with 
special functions, the effects produced by disease 
are at once so distinct and so important that th^ 
require separate consideration. Such, for example, 
are the glosso-pharyngeal, hypoglos^, olfiictory, 
optic, phrenic, pneumogastne, spmal-accessoiy, 
sixth and third cranial nerves, the morbid conditions 
of which will be found fully discussed under their 
respective headings Again, certain forms of con- 
gestion or inflammation (whether occurring in the ' 
subjects of gout, rheumatism, malaria, plumbism, 
syphilis, or in other states), when they affect 
important nerves, cause symptoms of a character so 
marked, either in their progress or distribution, or 
by their severity, as to deserve a special designation, 
and to demand separate description [jee Inter- 
costal Neuralgia; Neuritis, Sciatica; and 
Tic-Douloureux) In these and in other alhed 
instances the prominent symptoms are referable to 
functional disturbances of the nerves. In another 
class of cases similar phenomena originate in inter- 
ference with the general nutrition, m disease of the 
nervous centres, or by reflex action ; and these phe- 
nomena will be found discussed in the articles upon 
Convulsions, Epilepsy, and Neuralgia. 

In this place there remain for special considera- 
tion the following subjects (l) the effects of in- 
juries of nerves; (2) the most common morbid 
growths involving nerves, which are generally 
known as neuromata ; and (3) the effect of cutting 
or stretching nerves regards as a means of treat- 
ment 

I Nerves, injuries of. — Nerves may be 
divided accidentally either by tearing or cutting, or 
surgically during an operation, or for the relief of 
pain or resection of tumours. The nerves most 
frequently divided aT:cidentally are those of the 
upper extremity, especially the ulnar, and the median 
just above the wrist-joint. The injury is very often 
caused by broken glass 

Sometimes, besides being wholly or partially 
divided, nerves may be bruised, or have embeddea 
in their substance particles of friable foreign bodies, 
such as glass or slate. Fractures of the humerus 
at the upper or lower third are not uncommonly 
complicate with injury of the musculo-spiral nerve 
by the sharp edge of one of the fragments ; for the 
nerve passes spirally round and in close contact 
with the humerus, first on the inner, then on the 
hinder, and near the elbow at the outer aspect of 
the bone. 

Symptoms — The symptoms of the division of a 
nerve are loss of power in the muscles, and of 
sensation in the skin, supplied by the branches of 
the injured nerve The complete or the partial 
division may be diagnosed by the more or less com- 
plete interruption of these functions. It should, 
however, be remembered that there is often not 
complete anaesthesia, and that the state of the 
muscles is more important than is the loss of sensa- 
tion. 

In addition to the paralysis of motion, the 
muscles atrophy with great rapidity, and in many 
cases shrink so as to cause various deformities. In 
other cases deformity results from the imbklanoed ac- 
tive contraction of the neighbouring h^thy muscles, 
Exammed electrically, ft^dic contractili^ is fmind 



1062 


NERVES» DISEASES 

to be diminished as early as the second day^ and 
completely lost from the third to the sixth. The 
galvanic contractility remains for from three to 
twelve weeks, but abnormally strong currents are 
required to produce contractions in proportion as 
the muscular tissue disappears. The so-called 
* reaction of degeneration * is evident within a week 
or two of the section, and indicates with certainty 
that the muscle is for the time separated from its 
nerve-centre. Sgg Electricity in Medicine. 

The sMn and its appendages also suffer. At 
first, on account of the section of the vaso-motor 
nerves the parts are flushed and hot ; but, within 
a fortnight or three weeks, there is established a 
spasm of the small arterioles, resulting in diminished 
blood-supply and coldness of the paralysed parts. 
In many cases the skin becomes red, shiny, and 
glossy ; and ulcers or whitlows may form painlessly, 
originating in some cases from injury to an anaes- 
thetic part, in other cases being apparently spon- 
taneous. The ftm^s become fibrous and brittle, 
with ridges and fissures on them, and in some cases 
are shed. The kair breaks off short or else falls 
out. The joints are at first swollen and painful, 
but later on are liable to become stiff and ankylosed. 
The fat and subctiianeous tissues atrophy. 

Changes in the divided nerve . — The lower end 
of the divided nerve undergoes rapid atrophy and 
degeneration, the myelin being broken up and 
absorbed and the axis-cylinders quickly destroyed. 
This degeneration affects simultaneously the whole 
of the lower end and its branches, but is in all cases 
succeeded after an interval of some months by 
imperfect attempts at repair, and the formation of 
new axis-cylinders from the nuclei of the sheath of 
Schwann. The proximal end as a whole undergoes 
no change, except a slow atrophy which ensues after 
a lapse of years. Its cut extremity, however, soon 
increases in size, and on it a bulbous swelling forms, 
which, in a nerve the size of the median, is about 
half an inch in length by a third of an inch in dia- 
meter. This bulb is formed of fibrous tissue and 
3roung nerve-fibres. If the cut ends are in apposi- 
tion, union occurs by a growth of nerve-tissue from 
the nuclei of the sheath ; but the process is generally 
a slow one, and is usually preceded by degeneration 
of the lower end as already described. If good 
apposition is not maintained, union either does not 
occur at all or else it is very imperfect. 

Treatment. — In the treatment of nerves acci- 
dentally divided all foreign bodies are, in the first 
place, to be carefully removed by means of a tho- 
roughly aseptic sponge or forceps, with as little 
injury to the nerve-tissue as possible; and the 
wound, if practicable, is to be treated antiseptically. 
The limb should afterwards be fixed upon splints 
in a position which will bring the cut ends of the 
divided nerve most easily and closely into apposi- 
tion. Chromicised catgut or kangaroo-tendon sutures 
should be passed completely through the nerve about 
a quarter of an inch from the cut surfaces, and tied 
tightly enough to obtain good apposition, but not 
so as to crush the nerve-fibres. Two sutures are 
usually suflicient If possible, none of the nerve- 
fibres should be cut away, although a slight trim^ 
minp; off of jagged ends may be advisable. Passive 
motion of the paralysed muscles should be employed 
as soon as the wound is united; and afterwards 
weak galvante should be applied to the limb, to 
jpromote nutrition and stimulate nerve-currents. It 
it also of much importance to keep the parts suflS- 
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ciently warm. In most of the cases so treated a 
ood result is ultimately obtained, although it may 
e delayed as much as one or even two years. 
Sensation commonly returns before motor power, 
and voluntary power before electrical excitability. 

In cases where a nerve has been for long divided 
and has not united on account of want of proper 
treatment by suture, the operation of secondary 
suture should be performed. The limb should be 
rendered bloodless by an Esmarch’s bandage, and 
the separated ends exposed by a careful dissection. 
The greater part of the bulb should then be cut 
cleanly off, and the lower end should be refreshed. 
Sutures should then be passed as described above. 
When the ends are too far apart to be brought into 
apposition a portion of nerve taken from an animal 
or from a recently amputated limb may be used to 
connect the separated ends. These operations are 
sometimes tedious and difficult. 

2. Nerves, Tumours of.— Synon. ; Neuro- 
mata. 

The tumours which affect nerve -structure, although 
no doubt varying in essential character, as they do 
in other parts of the body, have usually been 
grouped indiscriminately under the head of Neuro- 
mata. They may be divided into two classes — 
{a) true ; {b) false. 

A true neuroma is one which is composed of 
nervous tissue, and may contain medullated or non- 
medullated fibres, and in addition ganglion cells ; all 
such tumours are exceedingly rare. 

A false neuroma is a tumour situated on a nerve 
and not itself containing any nerve-elements. Such 
growths are usually composed of fibrous tissue ; but 
myxomatous, gliomatous, and sarcomatous tumours 
have also been described. All neuromata are most 
common on the nerve-trunks of the extremities, and 
are generally in great measure separable from the 
nerve-tubules among which they lie. This is espe- 
cially the case with the fibrous growths. The so- 
called traumatic neuromata have just been described 
as ‘bulbs’ on the proximal end of injured nerves. 

Numerous cases of multiple neuromata are on 
record. In most instances they are confined to one 
particular set of nerves and their branches. In one 
case they were confined to the posterior tibial and 
plantar nerves, and in another to the internal cuta- 
neous and interosseous nerves of the arm. See 
Tumours. 

Sympi’OMS and Diagnosis.— The chief sym- 
ptom is pain, and this is felt not only at the seat of 
growth, but also in the parts to which the diseased 
nerve is distributed. The pain is often of an aching 
character, but is also at times shooting or neuralgic. 
Hypersesthesia or ansesthesia of definite cutaneous 
areas are less common phenomena, and muscular 
weakness or paralysis is comparatively seldom com- 
plained of. On clinical examination a neuroma 
Moll be found as a smooth oval or rounded swelling, 
varying in size, and situated in the course of a 
nerve-trunk. The tumour is more movable in the 
transverse diameter of the limb than in its long 
axis. Handling and pressure cause pain both locally 
and in the course of the affected nerve. 

Treatment. — Neuromata on the continuity of a 
nerve, if painful or situated so as to be easily ac- 
cessible, and liable to injury, may be dissected out 
carefully. Sometimes it will be found that the 
tumour can be extirpated without taking away the 
entire thickness and destroying the continuity of 
the nerve, which, when a large one (as for instance 
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the great sciatic), it is important to preserve. In case 
this cannot be done, the whole section of the nerve- 
trunk may be taken away, and the smoothly cut 
ends brought together with fine chromicised catmt 
sutures, the limb being placed in a position to reUx 
the nerve and lessen tension to the utmost. If ap- 
proximation be impossible, union may be obtained by 
grafting a portion of nerve, taken from an animal 
or from a recently amputated limb, between the 
separated ends. 

In cases of neuromata in stumps excision is some* 
times available and effective. Opening the cicatrix 
and dissecting out the tumour or tumours may be all 
that IS required, and this operation should in all 
cases be combined with thorough stretching of the 
affected trunks But in other instances the pain 
and tenderness are so diffused, and the growths so 
numerous, that re-amputation a few inches higher 
up gives more complete and satisfactory results. 
Spiecial care should be taken that the nerve-ends are 
cut short, so that they may not be included in or 
compressed by the scar 

3 Nerves, Surgical Division and Stretch- 
ing of 

(a) Nei-ve-sechon , — Synon. * Neurotomy. — Sur- 
gical division of nerves has been employed for the 
cure of painful affections, such as neuralgia, and for 
obstinate and sustained spasmodic movements. It 
has been usually performed subcutaneously, and 
most frequently in the case of the branches of the 
trifacial nerve, at their exit from the bony foramina, 
such as the supra-orbital, the infra-orbital, and the 
mental branches Efforts have been directed to 
prevent the union of the cut nerve, by taking away 
a considerable portion, so as absolutely to prevent 
contact of the ends , and the operation then must 
necessarily lose its subcutaneous character When 
the nerve spreads out to its distribution in all direc- 
tions, It is difficult to secure this absolute removal, 
and a good deal of the adjacent soft parts must be 
excised to insure its being done thoroughly. The 
operation has to a great extent been given up since 
the introduction of nerve-stretching, and should 
never be performed until the latter method has been 
given a thorough trial 

(/J) Nerve-stretching — Nerve-stretching is effected 
by cutting down upon the nerve-trunk, detaching it 
from Its connections for the space of a few inches, 
laying hold of it with the fingers, or passing an 
aneurysm -needle beneath it, forcibly stretching the 
whole nerve from its origin to such an extent as to 
affect powerfully its functions, and then closing up 
the wound In some instances a certain amount of 
loss of sensation or muscular power in parts to which 
the nerve is distributed is the immediate result; 
this, however, passes away after a certain interval, 
and nerve-function becomes more or less completely 
restored. 

Applications.— The most useful application of 
nerve -stretching is its employment for the rehef of 
neuralgia. In many cases of facial neuralgia tempo- 
rary benefit at least is secured, while m some a 
permanent cure results. It is specially indicated in 
the epileptiform vari^ of &cial neuralgia, and in 
intractable sciatica. The sciatic nerve can also be 
efficiently stretched without any incision, by what is 
known as the * bloodless method.* For this pw- 
pose the patient is placed under an anaesthetic, 
and, the leg being maintained in a position of ex- 
tension, the thigh is flexed upon the. pelvis, and 


? )sterior aspect of the thigh are put on the stretch. 

his condition of tension should be maintained for 
about ten minutes, and the limb should then be 
thoroughly massaged, the region of the sciatic nerve 
being espeaally kneaded and rubbed. 

In cases of old nerve-injury or of implications of 
nerve-trunks m scar-tissue, the operation of nerve- 
stretching 18 most useful, but in all such cases the 
nerve should be exposed at the seat of iniury or of 
thickening, and should be thoroughly fireed with the 
knife before stretching is commenced. 

In cases of motor spasm, nerve-stretching hpf 
also been employed, but with less success. Thus, 
it has been us^ for the treatment of spasmodic 
wry-neck, and facial tic or tic convulstf. In 
some cases also of tome spasm and contracture the 
operation has appeared to be of benefit. For 
chronic neuntis, and especially for ascending ncun- 
tis, with thickening of the nerve-trunk, nerve- 
stretching is sometimes of much use, and should 
always be given a tnal. 

In tabes dorsalis, nerve-stretching was at one 
time much employed on the Continent, but has now 
fallen into disuse It is, however, probable that 
some patients derived benefit from its application ; 
and although it is not to be expected that the motor 
inco-ordmation will be cured, yet in cases where the 
hghtning-pains are specially severe the operation is 



and for reflex epilepsy. 

Anthony A. Bowlby. 

NERVI, in the Eastern Italian Riviera. — 
Warm, moist, winter climate. See Climate, 
Treatment of Disease by. 

NERVOUS. — A terra used variously in reference 
to persons, to temperaments, or to morbid condi- 
tions A person is said to be nervous, or of a 
nervous temperament^ who seems to present a 
special susceptibility to pain, or who exhibits an 
undue mobility, as it is termed, of the nervous sys- 
tem— that is to say, when the person starts or 
shakes on the occasion of abrupt or intense sen- 
sorial impressions, or when he exhibits a proneness 
to convulsions, or manifests an exalted emotional 
susceptibility An organisation of this kind cha- 
racterises children rather than adults, and, among 
the latter, females more than males. 

In reference to disease^ the term ‘ nervous * implies 
* relating to the nervous system * or ‘ affecting * it. 

NERV0U8 SYSTEM, Physical Examina- 
tion of.— It IS all-important that the physical 
examination should follow a defimte routine, so ar^ 
ranged that the functions of every part of the nervous 
system may come under investigation. The sijgns 
of general diseases of the nervous system (Multiple 
Sclerosis, Tabes Dorsalis, &c.) may be at first 
almost entirely local, and some unobtrusive physical 
sign in a distant part of the nervous system may lead 
up to the recognition of the nature of the dueaae. 
If from an insufficient examination such signs be not 
discovered, an entirely erroneous diagnosis of local 
disease may be arnv^ at. Moreover, in no other 
system in the body may the presence of a single 
physical sign so entirely alter me conception of me 
nature of me disease present. 

General Aspect of the Patient. — Gaiefiil 
a^ntion must ^pud to the general appeamce of 
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diseases tne appearance is striking and may reveal 
important signs which are not so obvious on closer 
examination. The facial expression and the atti- 
tude of paralysis agitans, the facial expression of 
tetanus, bulbar paralysis and myasthenia gravis; 
the * stiff back ’ of vertebral disease and the attitude 
of old-standing hemiplegia are among the very cha- 
racteristic aspects of nervous disease. Among other 
signs, which are more obvious at a distance, may be 
especially mentioned partial bilateral ptosis, partial 
bilateral facial paralysis, and the position of the 
head in disease of one lateral lobe of the cerebellum 
(the head is inclined towards and the face is rotated 
away from the side of the lesion). 

Psychic State. — It must be noticed in con- 
versation whether the patient be a good witness or 
whether any peculiarity of mental state be present, 
however slight. Loss of reserve, facileness, mental 
instability, exaltation and placidity, and the occur- 
rence of delusions and hallucinations must be looked 
for, and any alterations of habit noticed. 

Convulsions. — Where these occur it is of great 
importance that the patient be observed at the 
moment of commencement of the attack, when the 
facial aspect and colour should be particularly 
noticed {se£ Epilepsy). The commencement of 
the convulsion should be noticed, whether it is local 
or general, unilateral or bilateral ; its mode of 
spreading when local, and the extent of the body 
involved; the nature of the movements, whether 
tonic or clonic, irregular or purposive ; the state of 
consciousness during and after the attack, whether 
paralysis succeeds the convulsions, whether there is 
tiling of the tongue or incontinence of the sphincters 
during the attack. Enquiry should be made into 
the exact nature of any warning that precedes the 
attack. It should be remembered that just as re- 
curring convulsions, commencing in one part of the 
body, may be a sign of a local lesion of the cerebrum 
(motor centres), so may recurring sudden sensations, 
both in connection with the special senses and 
general sensation, be signs of disease in the sensory 
region of the cerebral hemispheres. See Convul- 
sions IN Children. 

Speech and Articulation.— Where disorders 
of articulation are met with, a careful analysis of 
the pronunciation of consonants will in slighter 
cases reveal which part of the articulatory mechanism 
— tongue, lips or palate — is at fault. The most 
useful test-sounds for palatal defects are final < b ’ 
and * g ’ which are pronounced * m ’ and * ng ’ ; the 
words ‘ rub * and ‘ egg ’ becoming ‘ rum * and ‘ eng * ; 
for lingual defects the explosives * d * and * t,’ which 
then lo^ their explosive character, and for labial 
defects initial ‘ wh * or ‘ w * as in ‘ which went,^ 

Examination of the more complicated kinds of 
articulatory defect is rendered easy if it be remem- 
bered that they consist always of one or more of 
the following primary faults: (i) slurring, (2) 
elision of syllables, (3) stumbling over syllables, 
(4) reduplication of syllables, (5) undue separation 
of syllables (scanning). 

The repetition of such test phrases as * Mutual 
Elipbility,’ ‘ West Register Street,’ and * The Royal 
IriM Horse Ai^llery ’ will reveal the nature of the 
defect present in any given case. 

For the investigation of aphasia and allied speech- 
defects, the following scheme of procedure is most 
useful. See also Aphasia. 

General, — (i) Is the person right or left-handed, 
And, if the latter, does he write with the right 


hand ? (2) What is the state of education as regards 
reading and writing ? (3) Does he understand the 
nature and uses of objects, and can he understand or 
express his wants by pantomime and gesture ? 

T/ie activity of the auditory word-centre and the 
ghsso-kincesthetic centre and their connections.— 
(4) Is he deaf? If so, to what extent, and on one or 
both sides? (5) Can he recognise ordinary sounds 
and noises ? (6) Can he comprehend speech ? If 
so, does he at once attempt to answer a question ? 

(7) Is spontaneous sweeh good? If not, to what 
extent is it impaired ? Does he make use of re- 
curring utterances, wrong words or gibberish? 

(8) Can he repeat words uttered before him ? 

The activity of the visual word-centre and the 
cheiro-kincBsthetic centre and their connections.— 

(9) Is the sight good or bad ? Is there hemianopsia 

or optic neuritis ? ( lo) Does he recognise printed 

or written words ? If not, does he recognise single 
letters or numerals? (ii) Can he write spon- 
taneously? What mistakes occur in writing? Is 
there paragraphia ? Can he read his own writing 
sometime after it is written? (12) Can he copy 
written words, or from print into writing ? Can he 
write numerals or perform simple mathematical 
calculations ? 

The associated activity of the speech-centres . — 
(13) Can he read aloud ? (14) Can he name at sight 
words, letters, numerals, and common objects? 
(15) Can he write from dictation ? 

Special Senses. — i. Smell. — Only those sub- 
stances which are readily oxidisable, such as the 
volatile oils, affect the terminations of the olfactow 
nerve. These are perceived as odours if they reach 
the terminations of the olfactory nerve through the 
anterior nares ; as flavours if their path is by the 
posterior nares. Pungent substances, such as 
ammonia and acetic acid, stimulate the fibres of the 
fifth nerve, which supply the nasal chambers with 
common sensation, and such substances may be per- 
ceived when smell is entirely lost. For the testing 
of the sense of smell, such substances as pepper- 
mint, asafetida, clove, and camphor are most 
convenient. Each nostril must be tested separately 
while the other nostril is closed with the finger, as 
anosmia is frequently unilateral. See Olfactory 
Sense ; and Nose, Diseases of. 

2. Vision . — Each eye must be tested separately 
as regards perception of form, perception of colour, 
and visual field. The refracting media and fundus 
must be examined {see Ophthalmoscope; Oph- 
thalmoscope IN Medicine; and Eye, Diseases 
of). Where vision is greatly reduced perception of 
light alone can be tested. For perception of form 
Snellen’s test-types should be used, or where only a 
little vision remains it should be ascertained at what 
distance the patient can count fingers held up 
against a strong light. McHardy’s self-registering 
perimeter is most convenient for determining the 
visual fields. It must be used accurately and a 
reading taken at every five degrees around the 
visual field. Reliable information, however, can 
be obtained without the use of instruments in the 
following mariner. One eye of the patient is closed, 
either with his hand or with a bandage, and he is 
directed to look intently at the observer’s nose from 
a distance of two feet. A piece ot white ^per, 
half an inch ^uare, held upon a long^ penholder by 
being thrust into the slit of the nib, is brought into 
the patient’s field of vision firom the periphery in 
each part of the field. Coloured pap^ are then 
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used in place of the white paper, and the fields for bringing a watch from a distance towards the ear, 
the various colours determined. the other ear being cl^ed wth the finger. Per* 

Loss of perception of colour, hemianopia, quad- osseal conduction is investigated by applying a 
rantic hemianopia, hemi-achromatopsia, general tuning-fork with a disc-shaped foot to the ^oma 
contraction of the visual fields, crossed amblyopia, or mastoid process, the external auditory meatus of 
helicoid (spiral) fields and central defects {scotomata) the same side being closed with the finger, 
are to be looked for and may be readdy de- Where aenal conduction is much impaired or lost 
monstrated by this rough method. The presence while perosseal conduction remains good, the fault 
of hemianopia may also be detected hy means of lies in the external auditory meatus (cerumen) or 
the pressure-phosphene. If the point of a pencil be the tympanic ossicles and membranes, and not with 
pressed firmly against the eyerall, close to the the nervous apparatus. Where both aenal and per- 
orbital margin, a ring of light is perceived in the osseal conductions are impaired or lost (nerve- 
opposite part of the visual field ; consequently when deafness) there may be primary disease of the nerve, 
l^rt of the visual field is lost the phenomenon is or it may be damaged from disease in its immediate 
absent from the corresponding part of the eyeball. neighbourhood (tumour, meningitis, &c.), in which 
Where detailed examination is impracticable, case the contiguous facial and fifth nerves nmy 
hemianopia may be detected by standing in front be affected. Relative deficiency in the apprecia- 
of the ^tient, who is directed to look straight tion of tone must be tested with Gallon’s graduated 
forwards. The observer then holds up both hands, whistle 

one on either side and slightly in front of the 4 Taste — This sense should be tested by means 
mtient’s head, and directs him to touch his hand of sugar, common salt, tartaric acid, and quinine 
The hemianopic patient at once touches the hand appli^ in the form of powder by means of a 
lie sees. If there be no hemianopia the patient moistened camel’s-hair brush to the back and front 



Fig 1 —Position of images in the binocular field in cases of paralysis of die left third nerve (III), and left aixth nerve (VI) 
respectively The thin arrow denotes the false image. 


inquires which hand he is required to touch. In a of each half of the tongue, while that organ is attest 

•emi-conscious patient the presence of hemianopia in the mouth. Some normal people are entirely 

may be considered probable if, when a feint is made unable to taste on the potrudcd tongue. The 

from the side at either eye (the patient’s eyes beii^ sentient areas on the anterior port of the tongue are 

open), he constantly winces when the attempt is a small patch on the lateral mai^n of the tongue on 

made from the right and never when it is made either side near the tip, while the posterior sentient 

from the left, or conversely. Care must be taken, area is for back in the region of the circumvallate 

however, in this procedure that the movement of the papillae, the rest of the tongue being more or less 

hand m making the feint causes no draught of air to insentient for taste. The velum {xilati and the 

strike the conjunctiva. When hemianopia is present glosso-epiglottic folds also contain taste-organs, 

it must be determined whether this is due to disease The nerves for taste leave the brain in the fifth 

of the optic tract or of the occipital lobe by means nerve, those for the anterior two-thirds of the 

of Wernicke’s leaction A strong ray of light is tongue, leavtng the pons by the second <hvision of 

thrown on to the blind side of the retina ; if the the fifth nerve, pass in order by the vidian, great 

pupil reacts, the refiex fibres of the pupil which sepa- superficial petrosah fi&cial, chorda tjrmpaniand lingual 

rate from the optic fibres at the posterior end of the nerves to their distribution, while those for the pos- 

tract are uninjured, and the disease is presumably tenor two-thirds of the tongue and for the palate pass 

not situated in the optic tract but in the occipital from the fifth into the glosso-pharyngeal trunk ; their 

lobe. On the other hand, if the pupil does not course has not been demonstrated with certainty, 

react it is probable that the situation of the lesion is Other Cranial Nerves. — Ocuh^motor mrvet^. 
in the region of the optic tract The condition of the pupils should be examined as 

3. — Perception of sound through the to siae and shape, and as to the presence of signs 

air (aerial conduction) should be tested by gradually of iridc adhesions which may interfere with 
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mobility of the pupil. Both the direct and the 
consensual l^ht-reflex (the contraction of the pupil 
of the opposite eye when one eye alone is ex^sed 
to light) would be tested, and the light employed 
should be bright and at some distance from the 
patient in order to avoid the contraction of the 
papU associated with convergence. It should also 
be noticed whether the pupils dilate when shaded, 
to an equal extent in both eyes. The contraction 
of the pupil which occurs when a near object is 
fixed is associated with the act of convergence and 
not with the act of accommodation, for when the 
act of accommodation occurs without convergence 
there is no associated contraction of the pupil. The 
condition of the ocular movements should be tested 
in the following way : the patient is directed to 
look at an object on a level with his eyes and about 
a yard in front of his face, and it is noticed whether 
there is a strabismus present. If so, first one eye 
alone, and then the other '»lone, is covered, yet so 
that the eye can be observed, and it is found that 
when the normal eye is covered, the erring eye 
moves in the direction of the weak ocular move- 
ment to fix the object. The object is then moved 
upwards, downwards, and in either lateral direc- 
tion, until the extremes of possible deviation of the 
eyes are produced, when weakness of any parti- 
cular movement will become apparent. Any de- 
fective movement involving the corresponding 
movements of both eyes (as for instance lateral 
deviation to one side) must be specially noticed ; the 
cause of such defect is always nuclear in situation. 
Where diplopia is present and the strabismus not 
very obvious, it is useful to take a chart of the posi- 
tion of the true and false images of an object, such 
as an arrow drawn on white paper in the binocular 
field {see fig. i). By this means the nature of a 
diplopia becomes at once clear. It is convenient 
to remember that when from a strabismus the pro- 
longations forward of the optic axes cross (con- 
vergent strabismus), the resulting diplopia is 
homonymous (false image on the same side as 
erring eye) ; when the axes diverge, the resulting 
diplopia is crossed (false image on the same side as 
sound eye). 

Rotatory movements of the eyeball, occurring 
with certain movements of the eyes, must be looked 
for where paralysis of either the superior or inferior 
oblique muscles is suspected. In some ocular 
palsies characteristic attitudes of the head are 
assumed in order to avoid diplopia ; for instance, 
in pal^ of the inferior oblique the head is often 
thrown back. The presence of ptosis or of von 
Graefe’s sign must be looked for, and the width 
of the palpebral aperture examined. The effect of 
local instillation of cocaine upon the pupil, and 
width of the palpebral aperture, are important in 
investigating jmraiysis of the cervical s)^pathetic 
trunk (vide infra). 

Nystagmus . — It should be noticed whether this 
sign is present when the eyes are at rest (cu- 
taneous n3^tagmus) or only on movement of the 
eyes. The range and nature of the nystagmus 
should be examined. See NYSTAGMUS, 

The Fifth Nerves are to be examined by testing 
the condition of sensibility of the fiice and mucous 
membranes of the mouth and nose {ynde infra) and 
teeing the power of the masticato:^ muscles 
supplied by that nerve. The observer’s migers are 
pressed firmly {gainst the temporal muscles or the 
mosseters on both sides, and the patient is directed 


to bite * as if he were cracking a nut.* From th^ 
amount of bulging of these muscles during the con- 
traction, deficiency on one or both sides may be 
roved. Weakness of the mylo-hyoid and anterior 
elly of the digastric is detected by pressing up- 
wards on to the floor of the mouth with both 
thumbs, while the patient opens his mouth forcibly ; 
the floor of the mouth hardens only on one side in 
unilateral paralysis of the fifth nerve. From the 
unopposed action of the external pterygoid muscle 
of the sound side, the jaw, when the mouth is open, 
deviates strongly to the paralysed side when there 
is unilateral paralysis of the fifth nerve. Hollowing 
of the temple and flattening of the cheek, from 
wasting of the muscles of mastication, are readily 
detected. The affection of taste has been men- 
tioned above. Smell may be ultimately lost on the 
side of the injured nerve from slow trophic changes 
occurring in the olfactory mucous membrane. 
Facial anaesthesia should be looked for where there 
is corneal ulceration. 

Seventh Nerve. —The various regions of the face 
must be investigated as regards (i) volitional move- 
ments, such as closing the eyes against the resistance 
of a finger placed upon the lid, or showing the 
teeth ; (2) emotional movements, such as those pro- 
duced by the request for ‘ a pretty smile ; ’ and 
(3) associated movements, such as are observed in 
the lower face when the eyes are forcibly closed. 
See Facial Paralysis. 

Ninths tenth and eleventh Nerves . — These maybe 
considered together, as they constitute a physiological 
group, and are frequently involved together by a 
lesion situated at the side of the medulla. Tney 
are the sensory and motor nerves of the palate, 
pharynx, oesophagus and larynx. The eleventh 
nerve also supplies the sterno-mastoid and trapezius 
in part. The palatal and pharyngeal reflexes de- 
pend upon the integrity of these nerves. Sensi- 
bility and motion are to be examined in the usual 
way. See Larynx, Examination of. 

Twelfth Nerve . — The power of the tongue is 
best tested by the ability to protrude it and to put 
it into either cheek. Fibrillation and wasting are 
to be looked for, and when the latter is present the 
muscles should be examined with electricity, very 
weak currents being used. In unilateral palsy of 
the tongue the tip always deviates towards the para- 
lysed side. 

Cervical Sympathetic Nerve.— Pathological 
conditions of this nerve are frequently overlooked,, 
and signs of these should always be sought for 
(i) in cases of ocular paralysis, (2) where disease o^ 
the cervical cord is suspected, and (3) in syringo- 
myelia. A small pupil which does not dilate to 
cocaine, narrowing of the palpebral aperture, and 
unilateral flushing and sweating of the face are signs 
of Mralysis of the sympathetic. 

von Graefe’s s)maptom, retraction of the upper^ 
^elid, a large pupil and tachycardia indicate an 
irritative lesion. Not uncommonly symptoms oC 
paralysis and irritation are alternately present. 

Sensation. — The occurrence, nature and exact 
distribution of subjective sensations, pain, numb- 
ness, tingling, &c., and any circumstances causing 
their exacerbation, must be considered. Such sensa- 
tions occurring in areas corresponding with the 
distribution of special nerve-roots or nerve-trunks 
are of neat value as spinal localising symptoms. 
The gi^e-sensation of common occurrence in local 
disease of the spinal cord, the sense of weight in' 
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the perinaeum in tabes, and the ‘hide-bound* 
feeling in the limbs, are examples of subjective 
sensations of segmental distribution ; while the 
distribution of the pam in trigeminal neuralgia 
and in sciatica are examples of nerve-trunk sen- 
sations 

The accurate objective investigation of sensory 
disturbances is by far the most labonous and diffi- 
cult part of the physical examination of the nervous 
system, for the observer is entirely dependent for 
his information upon the statements of the patient, 
and for this reason dulness of attention and the 
fatigue of a long examination are apt to introduce 
fallacies The patient’s eyes should be screened 
from the action of the investigator 

Sensibility to Touch is tested by degrees of 
pressure with the finger A more delicate test for 
examining the slightest changes is to brush the skin 
gently with a small skein of silk, wool and linen 
successively A normal person perceives the dif- 
ference in the contact of these materials at once 
Sensibility to Pam is tested with a pin, which 
should be presented to the skin together with a 
comparatively large touching surface — for instance, 
the top of the investigator’s finger — lest from the 
small area of contact the pm is recognised as such 
where sensation to pam is absent Sensibility to 
lemperature may be tested by the application of 
test-tubes containing hot water and iced water re- 
spectively It must be borne in mind that an 
ansesthetic skin will blister readily on the applica- 
tion of heat Sensibility to the Taradtc current is 
best examined by applying to the skin a pair of 
wire electrodes such as are in common use in 
physiological laboratories 

The following course of procedure is absolutely 
essential if reliable information is to be obtained 
The investigation is commenced upon an area where 
sensibility is normal, and is carried out first in 
straight lines running m the direction of the length 
of the body, and secondly, in lines at right angles 
to these until the whole surface of the body has 
been tested Working thus from jesthesia to 
anaesthesia the points at which the least change is 
noticed are to be taken as the limit of sensory im- 
pairment, and should be marked upon the body 
with a dermatographic pencil and subsequently 
filled in upon a chart The results obtained should 
be carefully compared with the diagram of seg- 
mental areas {see Pain in Visceral Disease). 
When anaesthesia is partial the power of localising 
sensory stimuli must be tested Hypersesthesia, 
delayed sensation and allocheiria (p. 48) must be 
looked for 

Muscular Sense —Abnormal conditions of 
this sense may be detected by the examination of 
(i) the sense of passive position, (2) the sense of 
active muscular contraction, and (3) the power of 
maintenance of position 

To test the sense of passive position, the patient 
is blindfolded and the limb is placed by the observer 
in various positions, which are then indicated by 
the patient, and m order to avoid inferences that 
the subject may gam from cutaneous sensation 
during this process, the limb (a finger, for instance) 
should be held laterally between the thumb and 
index-finger of the observer. The sense of active 
muscular contraction is best measured by appecia- 
tion of weight. A series of leather-covers balls 
of equal size and different weights are made for the 
purpose. Where the muscular sense is impaired 


appreciation of differences in weight becomes ex^ 
tremcly defective (for other tests see Ataxy, p. 1068). 
The power of maintenance of position is tested in 
the following manner. The patient is directed to 
hold his arms straight in front of him, with the 
fingers spread out He is then directed to close 
his eyes, when, if the muscular sense be much im- 
pair^, wandenng movements of the limbs soon 
commence, of which the patient is entirely unaware. 

The Motor System — The performance of the 
complicated voluntary movements to which the 
various parts of the body are accustomed are first 
to be observed, for while there may be no discernible 
paralysis of any muscle in detail, there may be 
striking paralysis in effect when an attempt is made 
to perform any complicated act A patient who, 
when lying in bed, can make all the movements of 
the lower extremity powerfully, may show great 
motor defect in that same limb when attempting to 
walk, and similarly in writer’s cramp the hand may 
be almost completely paralysed for one kind of 
action only In investigating such actions, as, for 
instance, the patient’s gait, scrutiny should be used 
lest a defect appeal to the observer as a generic 
idea As an instance, a patient may be said to 
stagger when walking , such a description conveys 
little information, since it may be caused by general 
asthenia, cerebellar disease, labyrinthine disease, 
spasticity of muscles or loss of muscular sense ; 
careful analysis, however, will reveal the nature of 
the defect The power of each group of muscles 
should be tested in terms of the performance of 
some movement against resistance or gravity — a 
certain movement is possible or not against a cer- 
tain resistance The dynamometer should be used, 
where possible, for by its means the progress or 
decrease of muscular weakness can be accurately 
gauged Localised and general wasting or hyper- 
trophy of muscles should be noticed. Measure- 
ments are most correct if the maximum and mini- 
mum circumference of a limb be recorded. 

The presence of deformities due to muscular 
spasm, paralysis or contracture, the occurrence of 
tremor, fibrillary twitching, rigidities, hypotonus, 
muscular tenderness, and the excitability of the 
muscles to mechanical stimuli (1 e direct percussion) 
must be investigated 

Hypotonus — The signs of this important condi- 
tion, to which great attention has of late been 
drawn, lare worUiy of special notice here. The 
condition is the opposite of rigidity, it is more than 
mere flaccidity The muscles hang loosely from 
the bones, the joints rattle when shaken, and can 
be moved ‘ like loosely sewn-on buttons ’ Attitudes 
like those of an acrobat, which are impossible in 
normal persons, can be assumed without discomfort 
for instance, the thigh can be flexed until the tibia 
touches the clavicle ; the thighs can be spread until 
th^ form a straight line with one another at right 
angles to the trunk , the patient sitting upon the 
floor can bend forward and touch the ground m 
front of him with his head when this condition is 
present in severe degree. 

Hypotonus is dependent upon a condition of 
relaxation of both muscles and ligaments. Its 
presence implies neither wasting nor paralysis, and 
sometimes even there may be increase of the deep 
reflexes. It is always present in some decree in 
cases of tabes dorsalis. The presence of diis sign 
usually signifies disease of the posterior columns of 
the cord. 
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Eiectnioal Reactions. — It is, as rule, only 
necessary to examine the electrical excitability of 
the muscles where wasting or muscular tenderness is 
present. The albimportant point is whether faradic 
excitability is present, reduced or absent. This is 
best tested by means of single mduction>shocks. 
Two small electrodes should be applied, without 
regard to motor mints, directly to the surfia.ce of 
the muscle. Single induction-shocks are infinitely 
less painful than is the interrupted current. For 
the examination of electrical reactions in children 
an anaesthetic should always be employed. See 
Electricity in Medicine. 

Individual Muscles.— Space ^oes not permit 
of the enumeration of the tests of the power of in- 
dividual muscles, but on account of the importance 
of weakness of the trunk-muscles, as localising signs 
of spinal-cord lesions, the methods of their exami- 
nation are here mentioned. 

Erector Spina , — The patient is seated upon a 
stool and, the head and trunk being flexed to the 
full, he is directed to raise his head and trunk to the 
vertical position against the resistance applied with 
the hand to the back of his head. During this action 
the observer feels with his hands the hardening and 
bellying of the erector spinae in its various parts. 
If the examination is to be carried out upon a 
patient who must remain in bed, he is placed in the 
prone position, the pillows being removed, and he 
is directed to raise nis^head backwards off the bed 
without using the upper extremities. 

Respiratory Muscles , — Paralysis of the intercostal 
muscles is recognised by the loss of the expansive 
movement of the upper eight ribs during mspira- 
tion. The movement of elevation is carried out 
chiefly by the scalene muscles, and in intercostal 
palsy there is frequently visible action in the auxiliary 
muscles elevating the chest (sterno-mastoids, infra- 
hyoid muscles, &c.). The eversion of the lower 
four ribs during inspiration is carried out by the 
diaphragm, and is frequently present where the inter- 
costal muscles are completely paralysed, and must 
not be mistaken for intercostal action. Paralysis of 
the diaphr^m is shown by the loss of the inspira- 
tory expansive movement of the abdomen and by 
the eversion of the lower ribs. The abdomen is 
sucked in during inspiration, and the normally 
synchronous expansive movements of the chest and 
abdomen then alternate. 

Atfdominal Muscles . — The patient is directed to 
raise himself in bed from the supine position with- 
out using his hands, and the surface of the abdomen 
is notic^. This act is impossible when any severe 
degree of weakness of the abdominal muscles is pre- 
sent. When a local lesion of the spinal cord in the 
region of the supply of the abdominal muscles is 
present, the appearance of the abdomen during the 
attempt is characteristic. If there be weakness in 
the lower parts of the abdominal wall the umbilicus 
shifts upwards ; and if weakness be confined to the 
upper abdominal wall the umbilicus shifts down- 
wards, and the exact limit of the paralysed muscle 
may often be determined the formation of 
marked retraction-line. (The abdominal muscula- 
ture is supplied by the lower six dorsal and firet 
lumbar nerve-roots. The umbilical region is sup- 
plied by the ninth dorsal root ) Local paralysis of 
the rectus abdominU and of the oblique muscles is 
evidenced by vertical and lateral bulging of the 
abdominal wall respectively during the attempt to 
fit up. 


Ataxy. — Tests further than those given under 
the heading * Muscular Sense ’ are for the upper 
extremity: (i) the handwriting; (a) picking up a 
small object, such as a pin, from a flat surface ; 
(^) touching the nose with the index finger of 
either hand, with the eyes first open and then 
shut. For the lower extremities, the following 
tests are convenient: (i) touching the observer’s 
finger, held within easy reach, with the great toe, 
the eyes being open ; (2) placing the heel of pne 
foot upon the knee of the opposite side, the eyes 
being closed. (These tests, i and 2, are of service 
when the patient is unable to stand.) (3) Standing 
upright with the feet together, with the eyes open ; 
and (4) with the eyes closed (Romberg’s sign) ; 
(5) standing upon one foot; (6) walking along a 
straight line ; (7) and, as the most delicate test of 
all, ‘ toeing and heeling ’ a line. 

Trophic Disturbances. — Attention must be 
paid to the occurrence of brittle and ‘ reeded ’ nails, 
thin and glossy skin, induration and desquamation 
of the skin, localised or general atrophy of the 
skin, leucodermia, bedsores, perforating ulcer, 
herpes and local cutaneous haemorrhages, thicken- 
ing of bones, arthritic changes (adhesions, grating, 
Charcot’s joints, &c. ). 

Vaso-motor Disturbances.— The following 
points should be noticed : the occurrence of local 
flushing, erythromelalgia (p. 491) or cyanosis, local 
elevation or depression of surface-temperature, club- 
bing of the fingers and toes and localised sweating. 

Pelvic Reflexes. — Trouble in the performance 
of the acts of micturition and defaecation should be 
most carefully inquired into. Slight troubles of 
this nature are often concealed by patients, especi- 
ally by women. The exact nature of such defect, 
whether hesitation, precipitancy, retention, or reflex 
or paralytic incontinence must be ascertained. The 
bladder should be examined by palpation and per- 
cussion after a natural evacuation in every case 
where there is dysuria, to ascertain whether there 
be residual urine — an important predisposing cause 
for cystitis. The use of the catheter for this pur- 
pose, even though the greatest care be used, is apt 
to set up cystitis. 

Where incontinence is complete, the sphincter ani 
should be examined digitally, to ascertain if there 
be reflex contraction or not. Reflex contraction of 
the bulbo-cavernosus muscle may be tested by 
pinching the skin of the perinseum while the finger 
rests upon the bulb of the urethra. 

Defects of sexual power are important : they are 
said to be constantly associated with defective sen- 
sibility of the glans penis. 

Reflex Action.— The following superficial re- 
flexes should be examined. The corneal reflex is 
best tested by suddenly blowing upon the patient’s 
face. To obtain the pharp^ngeal reflex^ the tongue is 
depressed and the posterior wall of the pharynx and 
lower edge of the soft palate are stroked with a pen- 
holder, and the contraction of the palate and 
pharynx observed. The abdominal and the crema- 
steric and dartos reflexes are obtained by stroking 
the skin lightly over the lower ribs and groin re- 
spectively. The plantar reflex should be investi- 
gated, if possible, when the foot is neither damp 
nor cold, the knee should be flexed and rolled out, 
and a light scratching stimulus should be applied 
from heel to toes, across the sole, and the movement 
of the toes, whether flexor (normal) or extensor 
(abnormal, and indicating a lesion of the pyramidal 
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tract) should be observed, and also whether the 
tensor fasciae femons is the first muscle to contract 
in the reflex (normal). See Babinski’s Sign. 

Tendon. Phenomena — These phenomena are 
obtainable in those muscles of the Dody which are 
suitably placed for examination. The following 
should be examined in every case. A heavy 
wooden stethoscope, with a soft indiarubber-nng 
fitted round the ear-piece, is the most convenient 
instrument to use. 

I. The jaw'ierk is best obtained bjr allowing the 
jaw to hang loosely. Percussion is then made 
downwards, either uj^n a rigid article, such as a 
paper-knife, placed upon the lower teeth or upon 
the observer’s finger, which rests upon the chin. 
Jaw-clonus is produced in the same way, and is 
evidence of increase of the myotatic irritability of 
the muscles of mastication. 

2 The foreami-jerk is produced when the radial 
border of the forearm is struck with a hammer, the 
elbow being flexed at a right angle, and the hand 
supported by the observer so as to ensure complete 
muscular relaxation 

3 The trtceps-jerk, — The arm is abducted at the 
shoulder to the horizontal, and held by the observer 
immediately above the elbow, the forearm is allowed 
to hang vertically downwards, the tendon of the 
triceps IS then struck immediately above the olecra- 
non Care must here be taken lest the muscle of 
the triceps be struck, and direct muscular contrac- 
tion (which is an entirely distinct phenomenon) be 
mistaken for the tendon-jerk 

4 The adductor-jerk is obtained when the inter- 
nal condyle of the femur is struck heavily in an 
outward direction, the hip and knee being slightly 
flexed and rolled out Sometimes a response in the 
adductor muscles of the opposite thigh is obtained 
(crossed adductor-jerk) 

5 The knee-jerk — The knee should be bared and 
resting, without muscular exertion, in a position of 
flexion, the tendon should be struck exactly in the 
interval between the lower border of the patella and 
the tuberosity of the tibia In rare cases of isolated 
atrophic palsy of the quadriceps, the knee-jerk 
being absent, percussion of the patellar tendon causes 
contraction m the ham-strings (flexor knee-jerk) 

6 The depressed patella-jerk is obtained with the 
leg extended and the quadfriceps flaccid, the upper 
border of the patella is pressed down forcibly with 
the index-finger hooked round it, and the finger is 
then struck an a downward direction with a hammer. 

7 The Achilles -jerk — The observer seizes the 
fore part of the foot with the left hand and raises 
the whole limb, pressing the foot back so as to make 
the tendo Achillis taut ; the tendon is then smartly 
and lightly struck with the hammer 

Methods of Reinforcement, — In order to ensure 
muscular relaxation, to remove the element of ex- 
pectant attention, and actually to increase the 
activity of the tendon- phenomena, certain proceed- 
ings should always be adopted* (i) In general 
remforcement the patient is directed to look away 
from the observer , he is en^ged in conversation ; 
he IS directed to squeeze his hands together with all 
the effort he can muster, or to perform some other 
act requiring effort, with any one of the hmbs that 
is not being investigated, wmle the tendon-pheno- 
mena are being tested. Where the tendon -pheno- 
mena are much diminished, sensory stimulation, 
^ch as friction to the skin, the application of 
faradism and especially a cold shower-bath, tends to 
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increase the tendon-phenomena, and the effect is 
most marked about five mmutes after such stimula- 
tion (2) Local remforcement is used for the in- 
vestigation of the knee-jerk only. The foot is 
passively pressed back, and the i»tient is directed 
to press gently against the resistance with his toes. 
Severe muscular rigidity and arthritic changes may 
make the tendon-phenomena impossible to obtain. 

Clonus. — Where the tendon-phenomena are 
exaggerated clonus may be obtamea in almost any 
muscle by suddenly stretching it Foot-clonus, 
rectus-clonus, and hand-clonus are most commonly 
investigated The least movement of a limb may set 
up a general clonus (spontaneous clonus, epileptoid 
spasm). 

Spurious Clonus,— Foot-clonus not inftequently 
occurs in cases of functional disease. Attempts 
have been made to separate this form of foot-clonus 
from that occurring in organic diseases under the 
above term While this is certainly impossible, yet 
in some functional patients a form of foot-clonus 
sui generis is met with, and has the followings 
distinctive features* (i) It is often irregular m 
rhythm; (2) the position of the foot dunng the 
occurrence is one of moderate plantar extension 
(m organic clonus the position is one of dorsi- 
flexion) , (3) the clonus is started by a voluntary 
movement of plantar extension on the part of the 
patient, and not by sudden passive stretching of 
the muscle. This useful sign was described by 
Beevor In many normal persons clonus of this 
nature may occur when sitting in certain positions 

The examination of the skull, vertebral column, 
heart, pulse, temperature, respiration and other 
parts and phenomena is of great importance in 
cases of nervous disease. See Physical Exami- 
nation. James Collier. 

NERVOUS TEMPERAMENT.— Ner- 
vous ; and Temperament. 

NETTLE-RASH. — A popular synonym for 
urticaria See Urticaria. 

NEUENAHR, in Germany.— Thermal alka- 
line waters. See Mineral Waters. 

NEURALGIA {ytOpoVt nerve, and aXydee, I 
suffer pain) — Synon Fr. Nivralgie , Ger 
Neuralgic — This is a term applied to a disease of 
the nervous sensory apparatus, marked by paroxys- 
mal pain, which is for the most part unilateral, and 
in the course of a nerve or its branches. In many 
cases no evidence of change in the periphery of the 
nerve 1$ discoverable, and to these the term. 
neuralgic is perhaps most properly applied ; la 
others, however, there is reason to think that in- 
flammation of the nerve is at least the starting 
point of the disorder. The diagnostic points are 
as yet not sufficiently certain for these cases of 
neuritis to be absolutely separated from those of 
simple neuralgia, and they may so &r be con- 
sidered together. Relative constancy in the pain, 
with paresis and atrophy of muscles supplied by the 
affected nerve, cutaneous anaesthesia, ana swelhi^ of 
the nerve-trunk, point to neuritis. See Neuritis. 

oEtiology. —-Neuralgia is prone to occur in 
fiuniUes marked by neurotic te^enaes, not neces* 
sarily of neuralgic character, but which display 
themselves in various phases of psychical distur- 
bance, as insanity, hysteria, hypochondriasis, or la 
the shape of epilepsy, neurasuenia, and chorea# 
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Rare in chfldhood, puberty has a strong predis^sing 
influence. In the middle period of life, thougn first 
attacks are not very common, revivals of neuralgia 
are apt to occur, as a result apparently of me 
depression occasioned by the wear and tear of 
life. Premature senility (marked by atheromatous 
changes in the vessels, arcus senilis, permanent 
greyness of hair, bagging of the cheeks, pulmonary 
emph^ma) conduces to severe and intractable 
neura^as. Malaria is a potent cause. The pre- 
sence of sewer-gas in a house may occasion per- 
sistent neuralgia. Anaemia and malnutrition gene- 
rally, however brought about, play an important 
part. So also do sexual excesses, and perhaps like- 
wise a state of celibacy. Pr^nancy, over-lacta- 
tion, and menorrhagia are each predisposing causes. 
The most frequent exciting causes are cold, espe- 
cially damp cold ; injury to the nerve by violence, 
or by the encroachment of morbid growths ; 
syphilis ; gout ; and the presence of lead or mercury 
in the system. Over-strain of mind or body con- 
duces to attacks. Irritation of peripheric organs 
may excite neuralgia in nerves nearly or remotely 
associated. So dental caries may induce supra- 
orbital neuralgia ; indigestion may excite anginal 
symptoms ; uterine disease may excite neuralgia of 
distant nerve-trunks — as, for example, the occipital ; 
and the presence of intestinal worms may explain 
the occurrence of neuralgia in parts quite uncon- 
nected with the bowels. Neuralgia is a common 
sequel of enteric fever, relapsing fever, and in- 
fluenza. Neuralgic pains are prone to occur in the 
course of diabetes melUtus. They are symmetrical, 
and are very likely due to multiple neuritis. 

Anatomical Characters. — In simple neur- 
algia no definite lesions are discoverable — at least, 
none that are constant enough to deserve the place 
of necessary accompaniments or factors of the 
disease. As a result of neuritis or perineuritis the 
nerve-trunk is sometimes found swollen and hyper- 
aemic ; or, in a later stage, it may be atrophied and 
its fibres degenerated. 

Symptoms. — ^After some little preceding numb- 
ness, cutaneous anaesthesia, or other abnormality of 
sensation, the import of which gets to be well 
understocxl by persons liable to neuralgia, the 
patient is seized with pain, which at first is not 
severe, and ceases quickly, but returns in a few 
seconds or minutes, lasting for a short time and 
then remitting. These darts revive with shorter 
and shorter intervals, so that in a little time the 
pain appears to be almost continuous, or interrupted 
only by waves of increased intensity, and it will 
last for some seconds or more than a minute 
tr^ether. Then comes a respite, to be followed 
by recurrence, and these alternations may continue 
for a few minutes or as many hours. In attacks of 
long duration, where no treatment is applied, the 
pain gradually gets less acute, the intermissioiks 
longer, and the outbreak p^ses into a confused 
feeling of discomfort and bruising about the seat of 
pain, coupled with a sense of exhaustion and de- 
sire for sleep. The character of the pain varies ; it 
is described as darting like a knife or like light- 
ning, crushing, hammering, boring, and sometimes 
burning. In neuralgia about the head the patient 
will often be seen to cringe and recede before the 
^unges of pain, as though he were receiving 
blows. "VS^en the pain is at its worst there is 
often a radiation of it to other nerves, and especially 
(0 those placed Sjrmmetrically with the one affected ; 


but this secondary pain never attains anything like 
the severity of the original. Not always, but per- 
haps commonly, certain definite points where pres- 
sure is exceedingly painful may be found by palpa- 
tion. These, the points douloureux of Valleix, 
have a certain amount of diagnostic importance. 
Rare in first attacks, they are more common in 
patients who have been subject to recurrences 
during many years. There is always a nerve- 
branch under the skin at these points ; and more 
often than not they correspond with the point of 
emergence of a nerve from a. bony groove or open- 
ing, or its passage through a muscular aponeurosis. 
Pallor of the skin followed by intense redness, hor- 
ripilation, and other evidences of vaso-motor dis- 
turbance, are common. In the case of nerves being 
attacked which preside over glands there is often 
increased secretion. The tactile sensibility of the 
skin is almost always diminished after a time in the 
neighbourhood of the affected nerve, though at first 
there is some hypersesthesia. In neuralgia of the 
fifth nerve spasmodic contraction of facial muscles, 
of reflex origin, is apt to occur. 

Local Varieties The varieties of neuralgia 

are divided into two primary groups, namely : 
I. Superficial ; and II. Visceral. 

I. Superficial. —These include the following; 

{a) Trigeminal neuralgia. — See Tic DOU- 
LOUREUX. 

(^) CervicO’Oceipital neuralgia. — The posterior 
branches of the first four pairs of spinal nerves may 
be affected, but it is that of the second, the great 
occipital, which is most important, from its size, 
and the frequency with which it is attacked. 
Shooting pains start from just below the occiput, 
and run over the back and top of the head, some- 
times into the external auditory meatus, and often 
to the front of the head and face. A point of great 
tenderness is to be found over the exit of the great 
occipital nerve. Giddiness, noise in the ears, and 
some confusion of ideas arc often associated, 
and frequently cause cervico- occipital neuralgia to 
be mistaken for commencing organic disease of the 
brain. It may begin by such acute tenderness of 
the scalp as makes it an agony to brush the hair. 

(c) Cervtco-brachial neuralgia. — The nerves of 
the brachial plexus and the posterior branches of 
the four lower cervical nerves are here concerned. 
The pains affect the neck and shoulders, or shoot 
down the arm to the hand, in the course of one or 
more of the nerve-trunks. Painful pofhts may he 
found in the axilla, over the upper part of the 
deltoid, at the bend of the elbow, three inches 
above it externally, in the groove between the 
inner condyle of the humerus and the olecranon, at 
‘he ulnar side of the annular ligament, and where 
the radial nerve becomes superficial. The ulnar 
nerve is that most often affected, but the neuralgia 
asually spreads to other trunks. See p. 170. 

(d) Dorso’intercostal neuralgia. — See INTER- 
COSTAL Neuralgia. 

(tf) Lumho-ahdominal neuralgia. — Here the super- 
ficial branches of the lumbar plexus distributed to 
the abdominal walls are affectea. It is less common 
than intercostal neuralgia, but resembles it gene- 
rally. The female sex is apt to be most affected. 
Tender points may be found close to the spine, at 
the middle of the crest of the ilium, in the hypo- 
gastric region, in the groin, and on the scrotum. 

(/) Crural neuralgia. — This variety is almost 
alwa^ met with as a complication of sciatica, being 
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rire by itself. Pain occurs in the front of the thigh 
and knee, and inner surface of the leg and foot 
The long saphenous branch of the anterior crural 
nerve is most commonly affected. This form of 
neuralgia is not infrequent in hip-joint disease, 
where it is secondary to imtation of the branches 
of the obturator nerve supplying the joint 

(^) Obturator neuralgia affects the inner side of 
the thigh 

{h) Femoro -popliteal neuralgia — See Sciatica. 

(«) Coccygodyma — Pam in the neighbourhood of 
the coccyx, especially apt to occur in women, is 
sometimes, but by no means always, due to neuralgia 
of the coccygeal plexus. See Coccygodynia 
II. Visceral. — (a) Cardiac ^ — A certain propor- 
tion of the class of cases called angina pectoris de- 
pends upon cardiac neuralgia {see Angina Pec- 
toris) There is sudden severe pain at the lower 
end of the sternum, darting to the back and down 
the left arm, or it may be diffused over the chest and 
affect both arms The heart feels as though it were 
grasped, the face loses colour, the pulse becomes 
altered in character, there is cold sweating, and 
enerally the aspect and feeling of approaching 
eath Such attacks may be confined to two or 
three repetitions, or there may be a constant ten- 
dency to their recurrence under circumstances of 
fatigue or strong emotion See Pain in Visceral 
Disease 

{h) Uterine and ovarian neuralgia — Pain at- 
tendant upon menstruation, independent of any 
mechanical difficulty, is thus named It may be 
excited by such sources of peripheral irritation as 
ascarides, leucorrhoea, renal calculus, prolapsus uten, 
tumours, ulceration of the cervix, or impaction of 
feces , or the sources may be m some distant part 
of the body Ovarian neuralgia may be accom- 
panied by congestion of the ovary 

(c) The urethra^ bladder^ rectum^ kidney^ and 
testis may each be affected by neuralgia The last- 
named may result from self-abuse, or be consequent 
upon renal concretion See Nephralgia 

{d) Gastralgia —Abdominal neuralgia is charac- 
terised by intensity of colicky pain, occurring in 
paroxysms, in circumstances differing from those 
which induce ordinary dyspepsia There is nearly 
always a history of neuralgia in some other part of 
the body Vomiting sometimes, and constipation 
invariably, accompanies the attacks See S tomach, 
Neuroses of 

Complications and Sequelae —Neuralgia 
when It attacks mixed nerves may produce muscular 
powerlessness, which is not merely due to a shrink- 
ing from making muscular effort because of the pain 
attending it, but a temporary paralysis consequent 
on suspension of motor impulses Or there may be 
spasm of muscles. Long-continued neuralgia is 
attended by more or less atrophy of the muscles 
supplied by the affected nerves, which may be tem- 
porary, or, in cases where frequent recurrences of 
the attack take place, may be permanent Certain 
forms of neuralgia, especially that of the first divi- 
sion of the fifth, intercostal, and sciatic nerves, are 
liable to be accompanied by a herpetic eruption {see 
p 68$) Ansesthesia of a portion of the skin 
Will often persist, though the pain itself may be 
absent. Neuralgia tends to become a chronic dis- 
order, with frequent intervals of more or less long- 
lasting exemption. It does not often appeiur as an 
acute attack of suffering, lasting for weeks or 
. months and never returning. Such a history points 


rather to neuritis. Long continuance of severe 
neuralgia may lead to memncholia, which is some- 
times of suicidal character. 

Diagnosis. — It is of extreme importance that 
pain should not be attnbuted to neuralgia until the 
existence of an organic lesion capable of causing 
the sensory disturbance has been excluded by the 
most careful examination. It may be said perhaps 
that for pain to be strictly accounted neuralgic there 
should be no obvious cause for it, such as fever, 
local inflammation, tumour, or injury ; it should be 
intermittent, or at least liable to great exacerba- 
tions, and independent of movement or any external 
agency , it should take the course of one or more 
nerves ; and there should be spots painful to pressure 
in some of the localities already indicated Neur- 
algia IS distinguished from myalgia by the lattel 
involving the attachments of a muscle, not occurnng 
in paroxysms, but dependent upon movement , from 
aneurysm by careful physical examination, which is 
especially necessary when the pain is about the chest 
and loins In chronic rheumatism the pain is dif- 
fused, and influenced by movement ; and it does 
not affect the district of a particular nerve Acute 
rheumatism is accompanied by elevation of temper- 
ature, sweating, and swelling of joints The ther- 
mometer, and the known symptoms and signs of 
the several diseases, will usually at once exclude 
pleurisy, pneumonia, and peritonitis Attacks of 
neuralgia, especially of the supra-orbital nerve, 
may be characterised by a remarkable periodicity, 
recurring daily at the same hour, and lasting about 
the same time, quite independent of any malarial 
basis. Syphilitic periostitis is evidenced by the 
sight and touch, as well as (if it occur early in the 
disease) by the presence of febrile symptoms. 
Where pain in the back is supposed to be of neur- 
algic origin It IS important to exclude the presence 
of hernia Examination should be made per vagi- 
nam to exclude flexions or tumours of the uterus, 
and per anum for the presence of abscess about the 
rectum or of malignant disease Organic disease of 
the brain must be excluded by the absence of local 
palsy, vomiting, intellectual disturbance, and optic 
neuritis The pains of Bright’s disease must be 
carefully excluded by search for albumen, signs of 
arterial thickening, and cardiac hypertroph}. So- 
called spinal irritation is accompanied by pains, 
which, however, fail to mark the district of par- 
ticular nerves, and are vague and shifting There 
IS hyperaesthesia of the skin over some of the verte- 
bral spines Locomotor ataxy is characterised by 
pains of hghtnmg-like rapidity, and neuralgic in 
character , but they shift, and are often accompanied 
by a staggering gait, sometimes by diplopia Ab- 
sence of the knee-jerk (the quadneeps extensor 
muscle at the same time responding freely to faradi- 
sation and blows), observed along with shifting 
neuralgic pains, is a strong indication of locomotor 
ataxy The pains of sjqihilis in its second stage 
may be distinguished by the presence of fever, 
usually also of a rash, and by the fifict that they 
affect many parts at once 

Prognosis — Youth, the absence of a strongly 
marked history of her^itary neurosis, the feet that 
neuralgia has followed exposures to unusual strain, 
violence, severe weather, or transient defects of 
nutrition, and that its attacks are influenced readily 
by treatment, afford a favourable prognosis. The 
onset of the disease after middle life, and its con- 
currence With signs of arterial degraeration, are 
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unfavourable as regards cure. Neuralgia of itself 
can scarcely be said to affect the duration of life. 
On the whole, neuralgia of the fifth nerve is the 
most persistent. 

Treatment. — For success in treatment it is 
necessary that the basis upon which the neuralgia 
rests should be discovered. In patients suffering 
from malnutrition^ the diet should be ample and 
nutritious, and should include a fair amount of the 
fatty element, in the form of cod-liver oil, butter, 
nr cream. A little stimulant may sometimes be 
necessary — enough to promote primary digestion ; 
but no attempt should be made to relieve pain by 
its direct agency. 

Where rheumatism is suspected as a cause of 
the neuralgia it should be treated by salicylate of 
sodium in twenty-grain doses three or four times 
a day. Two or three grains of iodide of potassium 
with fifteen of bicarbonate of sodium, taken every 
four hours, will often remove neuralgic pain con- 
nected with rheumatism. When malaria is sus- 
pect^, it is well to follow up this treatment by 
quinine in doses of from five to ten or fifteen grains 
twice a day. A mercurial purgative may be use- 
fully combined with a dose of guinine. If there 
be syphilis, iodide of potassium in ten-grain doses 
three times a day must be had recourse to ; if gout, 
extract of colchicum may be given in one-grain 
doses twice daily, coupled with saline purgatives, 
especially Carlsbad natural salts. The salicylate of 
sodium is even more useful in gouty than in 
rheumatic cases. It should be given in doses of 
fifteen or twenty grains two or three times a day. 
Even where there is no history of malaria quinine 
will often be very useful, especially in neuralgia of 
the first division of the fifth {ssg Tic-Douloureux). 
The liquor arsenicalis in doses of niiij, increased 
^utiously to niviij or mx, and the tincture of steel, 
in doses of nixxx, largely diluted with water, may 
sometimes be used with advantage ; and the latter 
will occasionally succeed even when there are no 
ordinary signs of chlorosis. As ansemia may exist 
with a well-coloured face, the state of the gums and 
inner surface of the lower eyelid should be ex- 
amined for undue pallor. Strychnine, in tn.iij to mv 
doses of the solution three or four times daily, is 
especially useful in gastralgia ; and belladonna, in 
J gr. doses of the extract or nx doses of the tincture, 
in neuralgia of the pelvic viscera. Seclusion from 
irritation of various kinds — movement, cold, noise, 
dazzling light, worry— should be carefully main- 
tained in cases of trigeminal neuralgia. All sources 
of periphery irritation, of which decayed teeth, 
foreign bodies under the skin, intestinal worms, 
and imperfectly fitting boots are examples, should 
be carefully searched for, and where practicable re- 
moved. If lead be suspected, the arinking-water 
should be tested, and if the mineral be found iodide 
of potassium may’ be administered. Removal from 
imperfectly ventilated rooms, or from exposure to 
noxious gases, is essential. A warm, dry climate, 
such as Egypt or Algeria, will often cure when all 
other remedies have failed. For immediate relief 
in cases of extreme severity which resist other treat- 
mrat, morphine may be injected hypodermically, 
either near the seat of pain, or in an indifferent 
part of the body. It is best used pretty freely 
diluted, mnj of a solution of acetate of morphine, 

I to 30, being commenced with, and repealed, if 
necessary, when the pain returns. This dose may 
be gradually increased to one of mxv, but an effort 


should be made to do with as little as possible and 
to avoid narcotic effects. The greatest care must 
be taken to avoid establishing a morphine-habit 
(p. 61 1). The following pill is often useful: 
IjL Quininae Sulphatis gr. j, Ferri Tartarati gr. ij, 
Morphinse Acetatis gr. ^ ; repeated every hour or 
two when the onset is expected. 

In all forms of neuralgia it is necessary to pay 
attention to the action of the bowels. In some cases 
considerable relief may be obtained by the use of 
small blisters (size of a florin), applied in the neigh- 
bourhood of the principal focus of pain, one follow- 
ing another at intervals of two days, not on but 
near the already blistered surface. The continuous 
current, derived from a sufficient number of cells 
of a battery to cause a characteristic feeling of burn- 
ing, may be so applied that the affected nerve is 
as completely as possible included in the voltaic 
circuit. Sponges, or large leather-coVered metallic 
disc-electrodes, moistened with warm salt water, 
should convey the current, and be kept firmly 
pressed upon the skin for about ten minutes ; or, 
while one is stationary, the other may be slid along 
so as to linger in turn upon each focus of pain. To 
avoid shock the circuit should not be broken by the 
lifting of an electrode till the battery is ‘ let down 
to zero. If relief be afforded, the application may 
be repeated many times a day, at intervals of a few 
minutes or hours. No notice need be taken of the 
position of the poles { + and — ), the object of the 
proceeding being simply to alter the electric tension 
of the tissues which are made to form part of the 
circuit. The method is often disappointing in its 
results, but sometimes gives a good deal of pallia- 
tion. 

In rare instances, but especially in ovarian neur- 
algia, the hypodermic injection of atropine gr. 

io sulphate) may prove serviceable. 

Where there is great restlessness and irritability of 
the nervous system, bromide of potassium in thirty- 
grain doses two or three times a day should be used. 
Relief, in slight cases of neuralgia, is obtained by 
applying to the skin by means of lint such liniments- 
as the following : It Chloroformi ^ss, Tincturae Opii 
Jss, Linimenti Belladonnce ad ^iij ; or ^ Spiritds 
Ammoniae Aromatici, ri£theris, Tincturae Opii, 
Spiritfis Vini Rectificati aa jj. Aconite and veratrine 
benumb the sensory nerves, but they are uncertain 
remedies and very apt to cause irritation. Camphor- 
chloral with or without a little menthol may be 
applied with a camel’s hair brush, 

Phenazone in doses of five grains every half-hour, 
or from ten to twenty grains every four hours, is 
often very useful in neuralgia. An injection of laij of 
the Injectio Cocainse Hypodermica at the seat of 
pain will scarcely ever fail to produce at least tem- 
porary relief. The liability of the use of cocaine 
to induce a habit must, however, be carefully re- 
membered {see Habits). Phenacetin in doses of 
ten grains in cachets will frequently be of service. 
Exalgin may also be tried in doses of from two to four 

r ains. The extract of cannabis indica, in doses of 
gr. frequently repeated, will sometimes produce 
great assu^ement of suffering. 

In unusually severe cases, which have lasted over 
years, ^ a portion of the nerve may be excised ; or, 
what is better, the nerve, which has been exposed 
by an incision, may be lifted from its bed and so 
firmly pulled upon as to be stretched, and then & 
portion excised {see Nerves, Diseases of). Venr 
satisfactoiy results have sometimes followed thia 
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procedure. Some time after the cure of a neuralgia 
there may be threatening^ of a revival (dull hedvi- 
ness, with tenderness of the part) following great 
fetigue or worry, but not immediately amounting 
to anything. Sleep is the best remedy for this 
condition, and this, if necessary, may be aided by 
giving ten grains of chloral hydrate. 

For the treatment of coccygod)mia sea Coccygo- 
DYNiA. T. Buzzard. 

NEURASTHENIA (vcCpoi', nerve, i priv. ; and 
<r04vos, strength). 

Definition. — A term used to describe a pecu- 
liar form of disease, sometimes spoken of as * ner- 
vous exhaustion * The name has, and with good 
reason, been objected to on account of its associa- 
tions, and yet no better one has been proposed. 
Provisionally, therefore, since some name is essential, 
this must be used until a better is suggested. 

Symptoms. — The symptoms are protean, and 
vary so much in different cases that no accurate 
description of them can be given They are very 
different, in the majority of cases, from those of 
‘ hysteria ’ as it is generally understood, although no 
doubt ‘ hysterical * symptoms often co-exist. Many 
of the cases occur in clever, emotional, but not 
fanciful women, who would give all they possess to 
be well, and heartily long for good health, if they 
only knew how to obtain it ; and in such cases the 
disease is as far removed as possible from the con- 
dition known as ‘ hysterical ’ 

In a large proportion of cases the origin of the 
illness can be distinctly traced to some cause inju- 
riously affecting the nervous system, such as the loss 
of a near relative, monetary reverses, disappoint- 
ments in love, or overstrain— of late so common in 
the modern system of high-class education m women 
In the cases, comparatively rare, but still occurring 
from time to time in men, a similar origin from the 
vexations and strains of business affairs is often ob- 
served 

The disease is not, as a rule, suddenly established, 
but is the gradual outcome of deteriorated health 
No distinctive or invariable symptom can be men- 
tioned, but eventually there is a continuous inability 
for any exertion, a constant feeling of weanness and 
fatigue, until at last all effort is given up, and the 
patient gradually lapses into a bedridden or sofa- 
ridden invalid 

The appetite fails, all sorts of vague dyspeptic 
discomforts — flatulence, constipation, and the like 
— develop , and general, often excessive, emaciation 
is a common condition There is, however, a well- 
marked, although less common, class of case, in 
which, along with all the symptoms of general 
weakness above referred to, there is a deposit of 
much unwholesome fat in the subcutaneous tissues, 
giving the patient a bloated, anaemic, and very un- 
healthy appearance. The unne is pale, of low 
specific gravity, loaded with phosphates, with a 
dimmish^ amount of urea, ana sometimes a slight 
trace of albumen. Other vague nervous s^ptoms 
are present, especially sleeplessness, and vanous 
vaso-motor disturbances, such as psilpitation and 
the like. Mental and emotional symptoms are 
pretty sure to be developed sooner or later, and 
are generally fostered by the use of drugs, con- 
stant fruitless attempts at cure, the habitual re- 
sort to chloral hydrate and other sedatives, and 
above all by the well-meant but often highly inju- 
dicious attentions of over-anxious relatives, nurses. 
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and, It must be added, doctors, which are rarely 
wanting. 

Closely allied to this form of illness, and more 
properly termed hysterical, are a most important 
class of cases, in which there is a distinct imitation 
of real disease. Among these may be mentioned 
the so-called ‘hystencal apmia* of young girls, 
associated with most marked emaciation, loathing 
of food, and a strange unrest, leiiiding to exhaustion 
of the ill-nounshed muscles, or various forms of 
mimetic disease, such as paresis of the limbs, actual 
hysterical paralysis, hysterical vomiting, and the 
hke. These, however, it is beyond the province of 
this article to dwell upon {sea HYSTERIA). If the 
history of such cases be studied, it wiU be found 
that they show a lamentable record of fruitless 
attempts at cure, and in spite of all they have gone 
steadily down-hill. 

Treatment — To Weir Mitchell of Philadelphia 
undoubtedly belongs the merit of systematising a 
method of dealing with such cases, based on a com- 
mon-sense appreciation of their causes, which renders 
them no longer an opprobrium medtcttuBy but makes 
their recovery as nearly certain as anything medical 
can be, provided only that the cases are properly 
selected, and the treatment is intelligently and 
thoroughly carried out. This ‘ Weir-Mitchell * 
treatment is a systematised plan by which the 
weakened body is placed in thorough condition, by 
means of continuous rest, enforc^ feedmg, and 
regular muscular waste produced by massage, which 
enables food to be taken and assimilated. 

The essentials of this method are * — 

1 Complete rest, the patient being placed in bed, 
and kept there during treatment ; and it should be 
a sine qud non that this rest should not be m the 
patient’s own house, but in a medical home or in 
lodgings, the friends and relatives, whose influence 
IS often most injurious, being strictly excluded. 

2 Regular muscular exercise to produce tissue - 
waste, by means of massage of the whole body, at 
first for ten minutes or a quarter of an hour twice 
daily, soon increased to an hour or an hour and a 
half The influence of this is often misunderstood, 
and this treatment is frequently erroneously talked 
of as a * massage treatment ’ It should be borne in 
mind that massage is nothing more than a remedial 
agent, used for a specific purpose ; that it is not the 
most important part of the cure ; and that, used 
alone, and without enforced rest and over-feeding, 
as is unfortunately so often done, it cannot possibly 
be productive of any real good 

3. Feeding is the most essential part of the treat- 
ment At first the patient should be placed on 
milk alone, about five ounces every third hour. 
Within a few days this is increased to ten ounces, 
so that at least two quarts are taken in twenty-four 
hours. Then, by degrees, sohd food is added, so 
that within a fortnight the patient should be taking 
three large mixed solid me^ daily, m addition to 
the milk, and often a cup of strong soup, with two 
teaspoonfuls of beef peptonoids a^ed, twice daily 
as well. This exa^erated diet is contmued for six 
weeks or two months, when it is gradually lessened, 
the massage also being discontinued, and the patient 
allowed to get up. In an average case the patient 
should gam from fourteen to twenty-three pounds 
during this Ume. It is strand to see how» with 
returmng health, aU invalid habits are lest, ^eep 
becomes regular without drugs, the bowds cease 
to require assistance, and the whole aj^eaianoe, 

3 * 
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and apparently even the nature, of the patient is 
altered. 

At the end of the treatment, in most cases, it is 
advisable that the patient should go for a change, 
either on a sea voyage or abroad, so as to complete 
the cure. At any rate, she should not return to her 
family until her health is re-established. The 
essential point to remember is that no half-measures 
should be permitted ; if this treatment is not carried 
out thoroughly and completely, it had much better 
not be tried at all. 

W. S. Playfair. 

NEURITIS {vtvpoyi a nerve). — Synon. : Peri- 
pheral Neuritis ; Perineuritis ; Interstitial Neuritis ; 
Fr. Nivrite\ Ger. Nervenentzundung, 

Definition. — Inflammation of a nerve, or of 
the fibrous sheath of a nerve. 

aetiology and Pathology. — This process 
occurs sometimes as an idiopathic change, the 
origin of which is altt^ether obscure, as where it 
im^icates some of the intercostal or other spinal 
nerves, and is then often associated with an erup- 
tion of herpes zoster in related regions of the skin. 
At other times, as in some of the cases when it 
attacks the facial especially, or the sciatic nerve, 
neuritis seems to be set up as a result of local ex- 
posure to cold {see Facial Paralysis ; and Sci- 
atica). Such forms of neuritis as these are com- 
monly spoken of as * rheumatic inflammations’ of 
the respective nerves. Sometimes this appellation 
may be distinctly justified ; but whether such 
changes have necessarily to do either with rheuma- 
tism or with a rheumatic predisposition seems, in 
many other cases, fully open to doubt. 

Contusions or traumatic causes of various kinds 
may also set up inflammation in nerves. At other 
times a neuritis may be initiated in, and spread 
along, nerves leading from some wound or sloughing 
sore. This latter condition of things has been 
found to exist m some cases of traumatic tetanus 
{see Tetanus). Or an inflammation already 
existing may spread from some contiguous structure 
to adjacent nerves, as when cranial or spinal 
nerve-roots become involved in the course of a 
meningitis. 

The apparently idiopathic forms of neuritis, as 
well as those following upon exposure to cold, are 
specially prone to show themselves when certain 
predisposing causes have been for some time in 
operation. Among these some of the best known 
and most frequently operative are the gouty dia- 
thesis, the syphilitic caehexia, and the presence of 
diabetes ; in each of which neuritis in some form 
or other is of common occurrence. Other more 
specific predisposing causes of neuritis exist in the 
presence of leprosy, of epidemic influenza, or of 
poisoning by lead or arsenic. Many of the toxic 
causes, in fact, which are most effective in the pro- 
duction of a multiple symmetrical neuritis of paren- 
chymatous type {see Neuritis, Multiple) are 
also capable of inducing a localised neuritis of 
peripheral or interstitial type, such as we are 
now considering — and this may vary much in 
intensity and also in its degree of acuteness or 
dironicity. 

Anatomical Characters.— Strictly speaking, 
we have mostly to do in this pathological state with 
inflammation of the sheath of the nerve, or of its 
Interstitial tissues, rather than with changes in the 
nerve-fibres themselves.. It is possible,^ of oenrse. 


that the nerve-fibres in this condition may undergo 
some distinctive pathological changes ; but what is 
at present known is, that the neurilemma, or con- 
nective-tissue sheath of the nerve (including its 
minute prolongations between and around separate 
bundles of nerve- fibrils), becomes much more hyper- 
semic than natural, and that on microscopical 
examination there is to be found, in addition to the 
increased vascularity, a multiplication of new tissue- 
elements and the presence of migrated leucocytes. 
These changes may cause considerable swelling of 
the nerve-sheath and of its prolongations, and thus 
may produce either mere irritation or more or less 
compression of the nerve-tubules, according to the 
amount of new elements which accumulate in or are 
produced within the nerve-sheath. So that degenera- 
tive or sub-inflammatory changes in the nerve-fibres 
may, at least, often be found co-existing as secondary 
or induced phenomena. 

All such changes may be localised to particular 
regions, or they may extend more or less diffusely 
along the whole length of a nerve. 

Symptoms. — The symptoms of neuritis will 
necessarily vary much according to the functions 
with which the affected nerve is concerned. There 
may be impairment of special or common sensi- 
bility, or pain may exist (referred to the peripheral 
distribution of the nerve), with more or less dis- 
tinct tenderness along its course or at its point of 
emergence from some bony canal. In these cases 
the pain is generally paroxysmal and neuralgic in 
character, while the skin is hyperKsthetic, and 
perhaps shows some vaso-motor or trophic changes. 
All these phenomena are well illustrated in diseases 
of the trigeminus {see Trifacial Nerve, Diseases 
o0> and therefore need not be dwelt upon further 
here. Where a strictly motor nerve is implicated, 
there may be twitchings of the muscles to which 
it is distributed, followed by more or less distinct 
paralysis, and subsequently marked wasting of the 
affected muscles — conditions which are well ex- 
emplified in inflammations of the facial nerve {see 
Facial Paralysis). In the case of a mixed nerve 
being involved, both kinds of symptoms present 
themselves — that is, more or less severe pains and 
tenderness, with trophic symptoms, and distinct 
paresis or paralysis, with subsequent atrophy of the 
muscles to which the nerve is distributed. A de- 
tailed consideration of such phenomena would be 
needless here, as they are set forth in relation to 
inflammation in the sciatic nerve, under the article 
Sciatica ; and also because all such symptoms and 
changes are likewise considered under the article 
Neuritis, Multiple. 

There is, undoubtedly, an intimate relationship 
in many cases between different forms of neuritis 
and neuralgia affecting similar sites; the reader 
may, therefore, be further referred to the article 
Neuralgia for additional information. 

Treatment. — The treatment of neuritis is both 
general and local. The general treatment is of 
especial importance in cases where the condition 
seems attributable to the influence of syphilis, and 
then the administration of small doses of perchloride 
of mercury, in combination with large doses of 
iodide of potassium, will often produce marvellously 
benefidal results. Smaller doses of iodide of 
potassium alone, or with colchicum', are to be given 
in other cases, in which rheumatism or gout may 
seem to be one of the factors in exciting the nerve- 
inflampiation. But in these cases, and also in those 
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which are simple results of exposure to cold, the 
cure may be often expedited, and the patient also 
temporarily relieved, by local treatment. Such as the 
^application of a few leeches (especially in the early 
stages), hot fomentations, or small flying blisters 

During the course of the treatment special 
symptoms may become all-important Thus, pain 
may become so agonising as imperatively to demand 
measures for its relief , and, where paralysis is one 
of the symptoms, galvanism or massage (or perhaps 
both) must be employed daily, or two or three 
times a week, in order to prevent as much as possi- 
ble the muscles from degenerating while the patho- 
logical condition in the nerve is being cured — that 
is, in cases in which a cure is possible All these 
indications, however, will be found more fully con- 
sidered under the articles Sciatica; and Neuritis, 
Multiple H Charlton Bastian 

NEURITIS, MULTIPLE — Synon Polyneur- 
itis ; Peripheral Neuritis , Fr Paralystes Pirtphi- 
riques ; Ger Multiplex Neuritis ; Neuritis Acuta 
Progressiva 

Definition — A nervous affection characterised 
by various motor, sensory, and trophic symptoms ; 
•dependent upon disease occurring simultaneously, 
or in rapid succession, m the peripheral termina- 
tions of nerves in various parts of tne body, under 
the influence of extrinsic or intrinsically derived 
toxic agents of one or other kind 

Anatomical Characters — The morbid 
changes that occur in the nerves in this disease are 
met with principally at their finer terminations, or. 
It may be, even exclusively there Where the 
larger branches of the nerves are also involved, the 
intensity of the process generally diminishes as we 
recede from the j^riphery A second peculiarity is 
that the changes are most frequently symmetrical on 
the two sides of the body, whether the nerves 
affected be in the limbs, where they are by far the 
most frequently involved, or in other parts A third 
peculiarity is that the inflammatory or degenerative 
changes are found to occur essentially in the nerve- 
fibres themselves, rather than in their sheaths or 
interstitial tissues , or, in other words, that the 
inflammatory changes are in the mam parenchyma- 
tous, rather than interstitial as they are in simple 
neuritis Of course these two kinds of change do 
not occur singly in either case, but in multiple 
neuritis It seems plain that the parenchymatous 
changes are distinctly in excess, and they are 
believed also to be primary rather than secondary 
degenerative changes due to strangulation of the 
nerve-fibres higher up, as some have imagined. 
Though primary parenchymatous changes may be 
the rule, we may still admit the occurrence also of 
secondary degenerative changes in the nerve-fibres 

The naked-eye alterations in the appearance of 
the nerves may not be great. Their extent depends 
in part UTOn the amount of co-existing inflamma- 
tion in their connective- tissue envelopes, and in 
part also upon the severity and duration of the 
inflammatory process in the nerve as a whole But 
even where they are not notably swollen and 
hypercemic, the nerves may be deficient in their 
proper lustre, and irregular in their contour, owing 
to accumulations of fat denved from degenerated 
myelin ; or, in later stages still, they may b^e wasted 
«nd redact to little more than mere connective- 
tissue strands. It may often happen, hoardver^ tb«t 
fio veiy appreciable chafigea a^e to be' detectra by 
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the naked eye, and that, in order to establish the 
existence of multiple neuritis, the finer branches of 
the nerves have to be dissected out and submitted 
to careful microscopical examination 

Where changes exist in the sheath and interstitial 
tissues of the nerves, they are such as have already 
been descnbed in the article Neuritis, consisting 
in the mam of increased vasculari^, some amount 
of exudation of serum, migration of leucocytes, and 
multiplication of nuclei in the sheath of Schwann 
and elsewhere The distinctive changes that occur 
m multiple neuritis are, however, those which take 
place in the nerve-fibres themselves. These agree 
in almost all respects with the changes that occur in 
the ‘secondary degeneration’ of a nerve on the 
distal side of a section or other severe injury The 
myelin first becomes cloudy and granular, and then « 
undergoes segmentation— first into large and subse- 
auently into smaller and smaller masses, until at last 
there is left only a number of fatty-looking globules 
and particles surrounding the swollen and altered 
axis-cylinder As this process advances the sheath of 
the nerve gives way here and there , surrounding 
cells swell, and, taking up the fatty particles, 
become convert^ into ‘granulation-corpuscles;* 
while ultimately the axis-cylinder may be more or 
less completely destroyed 

However extreme the changes in the nerves may 
be, It is now certain that, in periods of from six to 
twelve months or more, complete regeneration may 
take place, just as it has been observed to occur in 
experimental lesions in the lower animals New 
axis-cylinders become formed in continuity with the 
old, and these subsequently become surrounded 
with sheaths of myelin Thus it is that the pro- 
gnosis in a given set of symptoms caused by periphera 
neuritis is so much better than it would be if the 
symptoms had been dependent upon similarly severe 
lesions occurring in the spinal cord itself 

Atrophic degeneration of muscles, in relation with 
the affected nerve, progresses part passu with the 
changes of the latter. The muscle-fibres waste from 
the occurrence of fatty and granular degeneration, 
while the nuclei of their sheaths multiply, and 
hyperplasia of tissue-elements also takes place m 
the intervening connective tissue 

Occasionally in some of the worst cases, in which 
death has occurred, it has been established that 
small changes of different kinds occur also in the 
spinal cord. Such changes have been found more 
especially in the cases of multiple neuritis caused by 
alcohol, lead, arsenic, diplflhena, and chill ; but 
they may well occur also where multiple neuntis 
follows in the wake of other causes The changes 
met with have for the most part consisted of atrophic 
conditions m the great ganglion-cells of the antenor 
cornua, together with some amount of over-growth 
in the surrounding neurt^lia. 

In addition to these more or less essential changes 
other morbid conditions might be expected in In- 
ternal organs, varying widely in their nature in 
different cases, in accordance with the varying con- 
ditions under the influence of which the multiple 
neuritis has been established ; that is, we mav meet 
•with visceral changes due to previous alcohomm, to 
'malarial poisoning, or to some antecedent RO&te 
specific disease, as the case may be. 

^Etiology and Pathology —The best-known 
forms of this disease ate undoubtedly due tO‘ tihe 
action of poison^ circulating in the mood upon the 
peripherar terminations of nerves in dtfierenf parts 

3 z a 
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of the body, and especially upon those of the ex< 
tremities. The evidence of this mode of causation 
is so strong for so many forms of the affection that 
it is now pretty legitimately conjectured to be, in 
one way or another, applicable to all of them — that 
they are in feet all toxic forms of paralysis, though 
capable of being arranged into different groups 
according to the nature, or the mode of production, 
of the toxic agencies in question. From this point 
of view the b»t>attested causes of multiple neuritis 
may be roughly classified in the following manner : — 

A. Poisons of Extrinsic Origin, — Alcohol; 
Arsenic ; Bisulphide of Carbon ; Lead. 

B. Poisons evolved by Microbes associated with 
various Infective or Endemic Diseases. — Diph- 
theria ; Variola ; Typhoid Fever ; Typhus Fever ; 
Measles ; Beriberi ; Septicaemia ; Malaria ; In- 
fluenza ; Syphilis ; Leprosy ; Tuberculosis. 

C. Poisons evolved during Metabolic Processes 
occurring in some of the Organs and Tissues of the 
Body itself. — Chill ; Excessive Muscular Exercise ; 
Diabetes Mellitus ; Gout ; Cachectic states ; Idio- 
pathic or * Spontaneous ’ Cases. 

The cases belonging to (A) the first category 
supply, of course, the clearest evidence that multiple 
neuritis is due to the presence of poisonous sub- 
stances circulating with the blood, and thus exerting 
an irritative influence on the peripheral nerves. 

The diseases comprised in (B) the second category, 
in the course of which, or as sequels of which, 
multiple neuritis has been found to occur more or 
less frequently, are all of them associated with the 
growth and multiplication of micro-organisms either 
m the blood or in some parts of the body. Under 
such circumstances it is well known that alkaloidal 
and other substances of a poisonous nature (toxins) 
are more or less abundantly produced, as excreted 
products, durir^ the Life-activity of the micro- 
organisms, which substances, finding their way into 
the blood, may act upon the peripheral nerves inf 
much the same manner that alcohol or arsenic does. 
It is well known that such effects do not occur in all 
cases, but only in a comparatively small proportion 
of the cases of each of these di^ases. We must, 
therefore, suj^se that, in the cases in which mul- 
tiple neuritis is produced, there has either been 
some slight variation in the nature of the poisons 
finding their way into the blood, or else that the 
ordinary poisons associated with the several diseases 
are aided, in such individuals, by the co-existence of 
one or more intrinsic &vouring conditions. 

In regard to the third category (C) of cases, in 
two of them at least it is known that the blood is 
especially apt to be altered in composition, and to 
contain products which may exercise an irritative 
influence upon the peripheral nerves in some parts 
of the body. The excess of uric acid in the blood 
may operate in this way in gout ; while in diabetes 
the imtative effects upon the nerves are not supposed 
to be due to the presence of an excess of sugar in 
the blood (since the frequency of the assodatron of 
the disease with neuritis bears no regular relation 
to the amount of sugar contained therein), but 
rather to the presence m the blood of some add or 
ethereal products (derivatives of ^-oxybut3rric add), 
such as are known to occur at times in association 
with diabetes mellitus. It seems perfectly certain, 
also, that some of the cases of multiple neuritis are set 

^ter exposure to chill and cold ; just as, in other 
mfeds, acute spinal paralysis may be engendered 
vndei-sliBilar conditions. These are the cases of 
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so-called * rheumatic * origin ; and it is conjectured 
that in them some poisonous product is formed 
within the system, as a result of the chill, which, 
according to individual proclivity or the nature of 
the products engendered, excites either multiple 
neuritis or acute spinal paralysis, or it may be both ; 
just as, under other individual conditions, the malady 
excited is an acute articular affection, or an acute 
inflammation of some other internal organ. Lastly, 
in certain cachectic or anaemic states of the systen) 
there is a tendency to the occurrence of neuritis ; 
and perhaps it is principally to this kind of causation 
or to the occurrence of si’ ^ht exposure to cold that 
we may ascribe the so-called idiopathic or * spon- 
taneous’ cases of multiple neuritis— that is, cases 
for which no very distinct cause of a toxaemia 
character can be assigned. 

If we omit the aetiologically obscure cases last re- 
ferred to, it will be seen that all the conditions 
under which multiple neuritis is prone to occur are 
states of the system in which poisons of one or other 
kind would be circulating with the blood ; and such 
a mode of origin for the inflammatory condition of 
the nerves is rather confirmed by the fact of the re- 
markably symmetrical distribution of the neuritis 
that is so commonly met with in these cases, and to 
which reference has already been made. 

We must not omit to mention, moreover, the fact 
of the relation supposed to exist between Raynaud's 
disease and peripheral neuritis. While referring to 
the article on that disease {see Raynaud’s Disease) 
for further information, it need only be said hero 
that multiple neuritis may or may not show itself as 
an epiphenomenon rather than as an essential con- 
stituent of this remarkable morbid condition. 

Then, again, it should be said that ‘ acute ascend- 
ing paralysis * (Landry) has been held by some, and 
especially by the late Dr. Ross, to be one of the 
idiopathic forms of multiple neuritis. From the 
climeal point of view there is undoubtedly much to 
be said in support of this doctrine, but the proof of 
this position has yet to be established. See Spinal 
Cord, Special Diseases of. 

Multiple neuritisoccurs with all degrees of severity, 
not only at different times under the operation of 
the same kind of cause, but also very notably under 
the influence of the different causes that have been 
above enumerated. The latter difference is so 
striking that the several causes above referred to 
may, from the point of view of the average intensity 
of the multiple neuritis which they engender, be 
divided into two classes, as follows ; — 

Causes of more Intense Forms of Multiple Neuritis, 
Beriberi ; Alcohol ; Arsenic ; Chill ; Diphtheria ; 
Variola ; Excessive Muscular Exercise ; Typhus 
Fever ; Typhoid Fever ; Measles ; Influenza. 

Causes of Slighter Forms of Multiple Neuritis, 
Bisulphide of Carbon ; Lead ; Malaria ; Septicaemia ; 
S^bilis ; Leprosy ; Diabetes Mellitus ; Gout ; 
Tuberculosis ; Cachectic states. 

The cases of multiple neuritis that occur under 
either of the first class of causes may be, and often 
are, well-developed typical forms of the malady; 
those, on the other hand, which occur from one or 
other of the second class of causes are much more 
habitually ill-developed and more or less localised 
forms of the affection, and in some of these cases 
(espedaUy those associated with leprosy, syphilis, or 
gout) it is the sheath and interstitml tissues of the 
nerve, rather than the nerve-fibres themselves, 
which are most prone to be affected. In these 
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cases, also, the inflammation is often not limited to 
the penpheral twigs, but may involve the main 
trunks and the roots of the nerves. In all respects, 
indeed, there is in these cases often more the cha- 
racters of a local neuritis than of the more general 
affection. 

It should be borne in mind, again, that in many 
of the cases of multiple neuritw there may have 
been more than one cause in operation ; thus, alco- 
hol and ansemic conditions of the system, or syphilis, 
may co-operate with tuberculosis ; chill or lead Math 
alcohol ; or local exposure to wet and cold may 
reinforce syphilis or gout in the production of some 
of the more localise forms of multiple neuntis. 
The recent widespread epidemic of peripheral neur- 
itis m certain parts of the north of England, due to 
the presence of arsenic in one or other of the ingre- 
dients used in the manufacture of beer, has, how- 
ever, shown that one of the most potent combina- 
tions for the production of this disease is a mixture 
of arsenic with alcohol. 

In the more intense forms of multiple neuritis 
lesions may occur in the spinal cord as well as m 
the peripheral nerves This is notably the case in 
some of the ‘ rheumatic * forms of the disease, and 
in some of the cases due to lead, diphthena, or 
some other of the acute specific diseases 

Neither in the more intense nor in the more 
localised forms of the disease are we able definitely 
to bridge the gap which lies between our know- 
ledge of the setiology and that of the morbid anatomy 
of this affection — we are unable to say anything defi- 
nite, that IS, as to the exact pathogenesis of the 
changes in the pefipheral terminations of the nerves 
or in the spinal cord No light whatever is really 
thrown upon this obscure subject by the hypothesis 
that functional changes in spinal trophic centres 
first occur, which lead secondarily to the observed 
failure or perversion of nutrition in the peripheral 
nerves It would only shift the difficulty farther 
back, even if this hypothesis explained (which it 
does not) the localisation of the changes in the 
nerves to their peripheral terminations As it is, 
we can only suppose that the tissues affected, and 
the particular parts of them, are, by their individual 
constitution, especially prone to be irritated by the 
presence in the blood of the various poisons to 
which we have referred 

Multiple neuritis from one or other of the causes 
mentioned may occur at almost any age , but the 
disease is by far the most frequently met with some 
time between the twentieth and the fiftieth year 

Some separate description or mention must now 
be made of the different forms of multiple neuntis 

A. Cases due to Common Poisons.— 
tiple Neuntts due to Alcohol — This is the com- 
monest of all the forms of multiple neuritis, and it 
IS met with also much more frequently in women 
than in men. Spirit-drinking seems to be most 
prone to excite it, and especially when spint is 
taken in ^mall or moderate quantities contmuously 
over long periods, and when at the same time there 
has been little exercise in the open air. While 
alcoholic neuritis is more common among women, 
delirium tremens is more frequent among men — 
differences which may be dependent partly upon 
sex, but perhaps more notably upn the different 
habits of the two sexes, especially in regard to extent 
of open-air exercise. 

Symptoms —The onset of the affection gene- 
rally gradual, being often prece4ed for months or 
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weeks by gastric sjonptoms, insomnia, and rapid 
pulse, together with numbness and tingling, shoot- 
ing pains, tremors, cramps, and some paresis of the 
limbs — especially of the lower limbs Actual loss 
of power may then come abruptly at any time, at 
first in the feet and legs, later on in the thighs-^ 
though, often before they become involved, the 
hands and arms also show signs of paralysis, which 
is most marked in the extensors of the wnsts In 
many instances the paralysis may stop here ; but in 
the^ more severe cases it gradually advances so as 
to involve the nerves supplying the trunk muscles, 
some of the cranial nerves, and at last perhaps the 
phrenic nerve. 

The * dropped wrists,’ and the ‘dropped feet,’ as 
the patient lies in the recumbent position, are very 
characteristic of multiple neuntis ; and the para- 
lysis of the limbs is almost always of the flaccid type. 
The affected muscles speedily become flabby and 
much wasted When in this condition they show 
a more or less modified electrical ‘ reaction of de- 
generation * They usually cease to respond to fara- 
dism , and if they respond at all to galvanism, it is 
only to very strong currents, and that in a slow, 
sluggish manner, the reaction to A C C being 
greater than that to C C C In some exceptional 
cases, and in the early stages of the affection gene- 
rally, the electrical reactions may be very little 
altered 

Various disturbances of sensibility cause the 
greatest distress to the patient The limbs are 
often the seat of excruciating pains, the skin is more 
or less generally hyperaesthetic, and the muscles 
also in the affected ^rts are extremely tender, even 
to slight pressure There is often, moreover, 
marked tenderness along the course of the nerves, 
so that the patient is apt to cry out when touched 
or moved even in the gentlest manner In addition, 
various parsesthesiae, such as tingling, numbness, 
and formication in the limbs, are mostly present 
In the more severe cases these latter sjanptoms may 
disappear during the height of the malady, when 
anaesthesia becomes developed, but may be expected 
to return as recovery advances With cutaneous 
anaesthesia of the limbs, often localised to the ter- 
minal portions or to the areas of particular nerves, 
there may also be more or less marked loss of mus- 
cular sense Some of the special senses may also 
be affected, especially vision, leading to amblyopia 
and contraction of the field for colour -vision Occa- 
sionally, also, inequality and slight contraction of 
the pupil has been met with, and very rarely optic 
neuritis The cutaneous reflexes are often present, 
but may be lost where the anaesthesia is marked. 
The knee-jerks are commonly lost at an early stage 
of the affection ; but occasionally, in exceptional 
cases, they are found to be retain^, and even to be 
slightly exa^erated for a time. 

In many of the slight cases of the disease a certain 
amount of mco-ordmation as well as paralysis can 
be recognised ; and in the cases m which the in- 
volvement of the muscular sense is more than usually 
marked, a slight ataxic condition is produced m 
both the arms and the l^s, but especially m the 
latter This, in combination with other symptoms 
present, such as the pains in the limbs, the I 0 & of 
the knee-jerks, unsteadiness when the eyes are 
closed, and a peculiar high-stepmng gut, causes^ 
the pauent’s condiuon to resemble more or less 
closely that met with m locomotor ataxy. Such 
qises are now spoken of ptiuda^taUs ; and, although^ 
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they may be met with in multiple neuritis from any 
other cause, they seem to be rather specially fre- 
quent in the form of the disease due to alcohol, 
though perhaps still more so when it is due to 
arsenic or to a combination of these toxic agents. > 
The points which enable us to distin^ish these 
forms from true tabes will be referred to later under 
the head of * Dia^osis.* 

Vaso-motor and trophic symptoms occur in some 
cases about the feet and hands, in the form of 
oedema, lividity, glossy skin, and more or less pro- 
fuse sweating. Later on, the limbs are still further 
altered, especially in old neglected cases, by the 
occurrence of contractures of the fingers and of the 
calf-muscles, due to weakness of the extensors. 
Bed-sores are usually absent ; and power over the 
sphincters of the bladder and rectum is commonly 
retained. 

In the early stages of alcoholic neuritis there is 
another class of symptoms of great importance com- 
monly present, namely, those of cerebral type. 
These are sometimes most marked, and of a very 
varied character. There may be loss of memory, loss 
of ability to concentrate the attention, together with 
illusions and hallucinations — especially towards even- 
ing and at night, when insomnia is often most ob- 
stinate and very exhausting to the patient. In 
some cases there may be distinct delirium continuing 
for days ; and, even where this is not present, there 
is often a peculiarly active imagination, together 
with a sort of waking dream -like state. Thus, 
patients will give circumstantial details of imaginary 
events in which they have taken part, or of visits 
which they have paid within the last hour or so, 
when they have been quite incapable of even leaving 
their beds. In the course of a week or so, under 
proper treatment, such symptoms will gradually sub- 
side. The patient will then (or earlier where the 
more acute symptoms are absent) show distinct 
evidence of a lowered morale. Statements about 
their habits in r^ard to alcohol are almost always 
unreliable, often flagrantly untrue, and made even 
in the face of the strongest evidence to the contrary. 
We must look to the relatives or the associates of 
the patient if we are to obtain correct testimony in 
r^ard to this matter. 

The course of the disease in alcoholic neuritis is 
pretty constant, though its duration is extremely 
variable, according to the degree of severity of the 
attack. After a slow or more abrupt onset the sym- 
ptoms go on increasing up to a certain point ; then 
there is a decline of the more urgent symptoms in a 
gradual fashion ; after this the patient may remain 
in a more or less stationary condition for many 
months ; finally, a period of slow improvement sets 
in, during which the tenderness of the muscles 
abates, and their nutrition and power improve, the 
anaesthesia diminishes, and with it there is a return 
of numbn^ and tingling in the hands and feet. 
The duration of the disease varies from two or three 
months to from one to two years. 

Multiple Neuritis due to Bisulphide of Carbon . — 
Delpech showed that the effects of this compound 
upon the system were somewhat similar to those of 
alcohol. The symptoms are principally met with 
in rubber-factory op^tives. It appc^ that intense 
frontal headaches are common amoi^ workers in 
rubber, even though no further symptoms develop. 
As the intosdcation proceeds, accordmg to F. Peter- 
son, * gid^ness and even actual drunkenness be- 
come manife^, the workpeople becoming excitable,' 


talkative, and hilarious. ’ Among later chronic mani- 
festations are multiple paresis, due to a multiple 
neuritis, mental weakening and apathy, amblyopia, 
tinnitus, formication, anaesthesia of the feet, mus> 
cular cramps, occasionally convulsions, at first in- 
crease of sexual appetite, later impotence in men 
and sterility in women. In the same communica- 
tion Peterson records three cases of acute mania 
resulting from inhalation of the fumes from a mix- 
ture of bisulphide of carbon and chloride of sulphur. 
The poisonous effects from the Use of these chemicals 
are now obviated to a considerable extent by main- 
taining a more thorough ventilation in rubber- 
factories. See Occupation-Diseases. 

Multiple Neuritis due to Arsenic . — It has been 
long known, from experiments by Orfila, that in 
certain cases paraplegic conditions were induced 
occasionally after the taking of large doses of 
arsenic. Of late years it has been ascertained that 
the poisonous effects of arsenic are sometimes very 
similar to those produced by alcohol. The paralytic 
effects thus produced were previously ascribed to 
changes in tne spinal cord ; but it has now been 
ascertained that such changes are only occasional, 
and that the majority of the effects to which we are 
referring are due rather to peripheral neuritis. 
These effects occur sometimes, though only very 
rarely, after the patient has taken for a prolonged 
period small doses of arsenic, such doses at last giving 
rise to symptoms of acute poisoning. Then, after a 
variable interval — some days, or a week or two — the 
symptoms of peripheral neuritis begin to develop. 

In other cases, however, such symptoms may 
set in a short time after acute poisoning by arsenic, 
when the drug has been taken in excess either 
accidentally or with suicidal intent. A typical case 
of this latter type has been recorded by H. Jolly. 
The patient had taken, with a view to suicide, a 
uantity of Schweinfurth Green. There was imme- 
iate vomiting, and for two days symptoms of gas- 
tritis. She remained very weak, and noticed, when 
she attempted to rise on the fifth day, some numb- 
ness of the feet. Then followed parcesthesiae simul- 
taneously in feet and hands, with a creeping sen- 
sation that was at times very painful. These 
symptoms continued during the next few weeks, 
and to them was soon added a more distinct 
weakness, especially of the lower extremities. After 
four weeks the patient was unable to walk alone ; 
and when, in the following week, she was admitted 
into the hospital for nervous diseases, she could 
only walk when supported on both sides. There 
was also marked ataxy. The knee-jerks were lost 
on both sides, and there was great paresis in the 
legs, with specially impaired movement in the feet 
and toes. In six weeks the paralysis of the feet and 
toes was complete ; there was atrophy of the muscles 
of the calves of the legs, and great disturbances of 
sensibility. The patient was insensible to slight 
touches, but felt stronger touches well ; and there 
was pronounced hyperalgesia. The tips of the 
finders .were quite anaesthetic, and there were sharp 
pains in the hands and in some of the deeper parts 
of the forearm and arm. In the course of the 
following week the symptoms became somewhat 
worse, especially the pains. A feeling of coldness 
was also complained of in the. right upper extre- 
mity, and there was profuse sweating in the palms 
of the hands. From about the twelfth week on- 
wards a decided improvement began to take place 
in regard to both motor and sensory symptoms. 
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The superficial reflexes in arsenical pol)nieuritis 
are mostly preserved, while the knee-jerlcs arc lost ; 
the legs also are commonly more affected than the 
arms There is much variation met with in the 
symptoms of individual cases, and in many of them 
distinct impairment or loss of muscular sense and 
ataxic symptoms are fairly well marked (pseudo-* 
tabes). In almost all respects, in fact, the sym- 
ptoms of the multiple neuritis due to arsemc are 
found to accord closely with the alcoholic form of 
the disease, with the very important exception that 
the head- or cephalic symptoms, with hallucinations 
and delirium, are generally absent, while more or 
less marked pigmentation of the skin is apt to show 
Itself in some persons 

Our knowledge of the symptoms due to chronic 
poisoning by arsenic has, unhappily, been much 
extended of late owing to the occurrence of a wide- 
spread epidemic of multiple neuritis in certain parts 
of the north of England caused by the presence of 
arsenic in different ingredients used in the manufac- 
ture of beer This poisoning had been gom^ on to 
some extent for several years, but it attained its 
maximum in the latter part of 1900, when its cause 
was first pointed out by Ernest Reynolds of Manches- 
ter To him as well as to Judson Bury we are prin- 
cipally indebted for a considerable increase in our 
knowledge of the symptomatology of the multiple 
neuritis due to arsenic— or rather to arsenic and 
alcohol in combination, for there is little room for 
doubt that the activity of arsenic in the production 
of this malady has been notably enhanced by the 
fact of Its having been taken in association with 
alcohol in the form of beer. We are led to this 
conclusion from the fact that arsenic is taken by 
many epileptics in association with bromides over 
long periods and m amounts quite equal to those 
imbibed by even the most intemperate of the beer- 
drinkers who have suffered from multiple neuritis 
in the north, and yet without the production of any 
such symptoms. It is possible, of course, that 
bromides may to some extent diminish the poisonous 
effects of arsenic (though they do not always prevent 
pigmentation of the skin), but it seems clear that its 
poisonous influence is heightened by being taken in 
association with alcohol 

The mixed effects of these two poisons as met 
with in the recent epidemic have often shown them- 
selves in the following order (i) digestive sym- 
ptoms , (2) laryngeal catarrh, bronchitis, and acute 
tkm-affections ; {3) disturbances of sensibility; 

(4) motor paral)sis and chronic skin-affections. 

The face was often noticed to be puffy, especially 
about the eyes ; the eyes were suffused and watery ; 
and the face often showed some amount of pigmen- 
tation. Pigmentation of the skin also in various 
parts of the body, especially where subject to pres- 
sure from clothing, and in special regions, having a 
patchy or punctiform arrangement, was found to be 
very common. Erythematous eruptions, uvith much 
itching ; herpes zoster ; and keratosis of the hands 
and feet ; as well as erythromelalgia (p. 491) of the 
same parts, were likewise frequently met with. 

Mental symptoms were commonly slight. Sensory 
symptoms were rather more marked, and pseudo- 
tabes more frequent, than with the simple aicohohc 
form of the disease. Tenderness of the muscles to 
deep pressure was commonly very marked. In some 
of the cases there was notable failure of the hearths 
action, with the usual oedema of feet and -legs, and 
pulse of low tension. 


1079 

Multiple Neuntis due to Lead * — The effects of the 
multiple neuntis caused by lead are still mmre 
localised than those due to arsenic alone. There is 
not only the absence pf the characteristic group of 
head-symptoms, but still further a common limita- 
tion of the neuritis to the motor nerves, and espe- 
cially to those of the upper extremity. The ordi- 
nary effects of penpheral neuntis due to lead will 
be found described under Lead, Poisoning by. 
The symptoms closely resemble those due to spinal- 
cord disease, to which, indeed, some of the effects 
are often partly attributable For, though pen- 
pheral neuritis is the lesion commonly met with, 
it happens here even more frequently than with 
other forms of multiple neuritis that lesions in the 
anterior cornua of the spinal cord are also produced ; 
and It 13 to these latter lesions that the symptoms 
are occasionally, in part at least, attnbutable 

But although it is the rule for the effects of the 
multiple neuritis due to lead to be thus limited to 
ajpart of the field ofdistnbution of the motor nerves 
or the upper extremities, it is not invariably so 
Thus, muscles about the shoulder and arm (espe- 
cially the deltoid and brachialis anticus) may be 
affected as well as those of the forearm , and occa- 
sionally even some of the leg -muscles, especially 
the long extensors of the toes and the peronei 
muscles Again, in some cases of multiple neuntis 
due to lead there have been distinct disturbances 
of sensibility, that is, more or less severe pains, 
some tenderness of affected muscles, and perhaps 
also along the affected nerves, together with 
tingling and numbness in their field of distribution. 
In certain other cases of multiple neuritis due to 
lead we may have the association of a more or less 
marked hemiplegic condition, in which hemi- 
anesthesia IS well developed This latter condi- 
tion IS generally of more or less brief duration, and 
IS supposed to be due to some functional defect in 
the brain, analogous to that occurring in hystena. 
In this connection it must not be forgotten, more- 
over, that intense double optic neuritis and also 
convulsions may occur in the course of lead- 
poisoning 

B Cases due to Microbic Poisons —MuU 
ttple Neuntis associated withy or sequential to, 
certain Infective or Endemic Diseases — The cases 
belonging to this category are those forms of multiple 
neuritis which are associated with, or, as is by far 
the most common, are sequential to, one or other 
of the following morbid conditions, namely, diph- 
theria, variola, typhoid fever, typhus fever, measles, 
beriberi, septicaemia, malaria, influenza, tuberculosis, 
syphilis, or leprosy. 

Almost all these varieties of the disease were 
formerly ascribed to morbid conditions, either 
functional or structural, of the spinal cord. It is 
true, indeed, that functional diseases as well as 
certain structural affections of the spinal cord, in 
the form of indurations (scleroses), soitenmgs, 
haemorrhages, together with limited inflammations 
or atrophic conditions of the anterior cornua, are 
especially apt to occur occasionally as sequels of 
one or other of these diseases. But smce the 
clinical characteristics of polyneuntis have been 
more commonly appreciated, it has been recognised 
that these particular groups of symptoms occur not 
infrequently as sequels of one or other tbe 
diseases above mentioned— the truth of dia- 
gnosis having, moreover, been often coafinned by 
necropsies which have demonstrated the presence of 
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multiple neuritis, mostly alone, but more rarely with 
some co-existing changes in the spinal cord. 

The severity of the disease varies very much 
indeed in this category of cases. Sometimes it 
presents itself as an acute progressive affection in* 
volving idl tihe limbs, and sub^uently the nerves 
suppl)mig the trunk muscles and those of the ftice 
and eyes, together with a well-marked association 
of sensory symptoms of the usually varied character. 
At other times, and especially after diphtheria, the 
motor paralysis is less marked, and symptoms of a 
more ataxic type present themselves (pseudo-tabes) ; 
while, in other cases still, we may have to do with 
a localised rather than with a more generalised 
neuritis. The forms of multiple neuritis associated 
with diphtheria are apt to occur, on different occa- 
sions, in each of these types; the severe general 
cases, however, in which death may occur from 
paraljrsisof the diaphragm are rare and exceptional; 
while localised forms of paralysis limited to the 
palate, and associated with slight paretic or ataxic 
conditions, are by far the most common {see Diph- 
theria). On the other hand, in beriberi we have 
to do much more frequently with a generalised form 
of neuritis, in which speedy death occurs not at all 
rarely {see Beriberi). In other of these diseases, 
such as variola, typhus and typhoid fevers, measles, 
septicmmia, and malaria, polyneuritis supervenes 
rarely ; but in each of these affections it may appear 
in a well-developed form. 

Again, it seems clear that in influenza, tubercu- 
losis, syphilis, and leprosy, in- the absence of other 
co-operating causes, the neuritis that occurs is apt 
to present itself in a more or less localised form ; 
and, in the case of syphilis and leprosy more 
especially, the neuritis is principally of the peri- 
pheral and interstitial type. These forms of the 
disease are thus, perhaps, rather more closely allied 
to ordinary neuritis than to multiple neuritis. Still, 
it seems probable that both syphilis and tuberculosis 
may decidedly favour the action of other more 
potent causes, such as alcohol or chill, in the pro- 
duction of well-marked multiple neuritis. 

The only one of these forms of multiple neuritis 
to which any special reference need be made is 
that which may be associated with malarial pwison- 
ing. Sometimes this, either alone or aided by 
other causes, such as exposure to cold or excess of 
alcohol, induces ordinary forms of multiple neuritis 
of medium severity, affecting the arms and legs, 
but especially the latter. At other times, however, 
malaria gives rise to what, since the description 
given by Romberg, has been known as * intermittent 
paraplegia.’ Thrs remarkable affection has been 
mund to occur only in patients suffering from ma- 
larial poisoning. It is characterised by the sudden 
onset of paralysis in the lower extremities, which 
may or may not be accompanied by some anaes- 
thesia and by paralysis of the sphincters. After 
some hours the paralysis disappears, perhaps accom- 
panied by the app^ance of a critical sweat, and 
reappears in a more or less regular manner, accord- 
ing as the attack assumes a quotidian, tertian, or 
quartan type. This affection has been found to be 
very amenable to treatment by quinine. Cases 
have been recorded ^ excellent observers, such as 
Hartvrig, Erb, and W^phal, and it is now gene- 
rally believed that, instead being due to altered 
functional conditions of the spinal cord (which was 
the interpretation formerly given), this remarkable 
transitory and recurrent form of paralysis is depen- 


dent rather upon a peripheral neuritis occasioned by 
some poison ibnnea during the course of a malarial 
attack. 

C. Cases duo to Autogenetic Poisons. — 
Multiple Neurilis sequential to Chill, — The disease 
from this cause not infrequently supervenes in an 
acute fashion, and may at the onset be associated 
with distinct febrile symptoms, the temperature 
rising to some point between ioi°and 103°. There 
may also be pains in the back, limbs, and joints, so 
as to give rise to the suspicion, perhaps, of a com- 
mencing attack of rheumatic fever. To such sym- 
ptoms may be added headache and anorexia, together 
with tingling and numbness in the fingers and toes, 
and more or less tenderness over the principal 
nerves in the limbs. The legs and arms subse- 
quently show an increasing paralysis, commonly 
beginning first in the legs. Then paralysis may 
spread to the trunk-muscles, and to those of the 
tongue, palate, and larynx (so as to impair degluti- 
tion and articulation), even if it does not extend to 
other cranial or to the phrenic nerves. The knee- 
jerks are speedily lost, the paralysed muscles soon 
waste, and their electrical reactions become altered 
in the usual manner. At the same time various 
sensory disturbances become developed, such as 
tenderness of the muscles and hyperaesthesia of the 
skin (soon to be followed by, or intermixed with, 
areas of anaesthesia) ; while glossy skin, increased 
sweating, and other trophic symptoms may also 
make their appearance. 

These cases subsequently pursue much the same 
course as severe cases of alcoholic neuritis. Death 
may occur in the course of a week or ten days 
from respiratory or cardiac paralysis ; or, all fever 
having subsided, the patient may remain in a 
tolerably stationary condition for several weeks, 
before the usual slow improvement begins to 
set in. 

In other instances the multiple neuritis following 
chill may be less acute and less severe, and the 
amount of sensory symptoms is very variable. 
When the latter are very slight, such cases are apt 
to be mistaken for those of acute spinal paralysis ; 
and when they are more severe (especially where 
there is much involvement of the muscular sense) 
the symptoms are more of an ataxic order, so 
that the case may present itself as a form of pseudo- 
tabes. 

Multiple Neuritis sequential to Excessive Mus- 
cular Exercise. — Although typical cases have been 
recorded, verified by necropsy, seemingly referable 
to this cause, they are nevertheless of extremely rare 
occurrence. So far as the form and course of this 
variety of multiple neuritis are concerned, it seems 
to agree most closely with that induced by chill, and 
different cases are liable to individual variation in 
much the same manner. 

Multiple Neuritis associated with Diabetes, Gout, 
cr with Cachectic states. — Each of these varieties of 
multiple neuritis is liable, though only very rarely, 
to occur as a more or less generalised affection. As 
a rule, however, it is much more common for the 
neuritis when associated with either of these affec- 
tions, and when other co-operating causes are ah- 
senti to occur in a limited form, affecting only some 
one or two nerves — the inflammation that is esta- 
blished being also peripheral and interstitial father 
than parenchymatous in t^pe. Gout has been long 
known as a common predisposing and even exciting 
cause of ordinary interstitial neuritis. 
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Multvph Ncuntts of ^Spontaneous' Ort^n * — 
Every now and then ordinary attacks of multiple 
neuntis, sometimes severe and sometimes sligtit, 
make their appearance without its being possible to 
assign them to any of the known causes of the disease, 
and for which, m fact, no distinct cause can be traced. 
These are the so-called ‘ spontaneous * or idiopathic 
cases of multiple neuritis, which are presumably due 
to autogenetic poisons of some kind 
Complications —Looking to the varied con- 
ditions under which multiple neuritis may arise, it 
is only natural to expect that the complications 
should be rather numerous ; and this they are found 
to be. As poisoning by alcohol is the cause of so 
very large a proportion of the cases of multiple 
neuritis, we have principally to do with concurrent 
complications assignable to this cause Thus the 
patient may suffer from obstinate symptoms of 
gastric catarrh, or the liver may be enlarged and 
hard, or smaller than natural, and other indications 
of cirrhosis of this organ may exist It must not be 
forgotten, moreover, that in the cachectic subjects 
of chronic malarial poisoning there may be enlarge- 
ment of spleen as well as of liver Other compli- 
cating effects of alcohol may be due to a chronic or 
subacute meningitis, the existence of which leads to 
a great aggravation of the head-symptoms in the 
form of delinura, or even to a chronic maniacal 
condition , while in other cases complicating sym- 
ptoms, due to chronic or subacute spinal meningitis 
or degenerative conditions of the spinal cord, may 
be present Here also— as where gout, or lead, or 
both combined, have been operative causes of the 
multiple neuritis — we may find distinct evidences 
of co-existing renal disease Pneumonia and phthisis 
are also frequently present as complications, the 
latter supervening even in cases where it does not 
seem to have been present as a cause 

Diagnosis — It is the great variety in the sym- 
ptomatology of multiple neuritis, and the fact that it 
may be associated with actual disease in the spinal 
cord, which give rise to the principal difficulties in 
the way of diagnosis Very many of the cases, 
however, are so typical in the combination of sym- 
ptoms presented, as to allow little room for doubt 
in regard to the proper diagnosis Thus, more or 
less paralysis of both feet and both hands, with 
‘ fOot-drop ’ and * wrist-drop,’ or more extensive 
paralysis of all four limbs of a flaccid type, asso- 
ciated with pains, numbness, and tingling , hyper- 
jesthesia of the skin, marked tenderness of the limb- 
muscles and perhaps also along the principal nerves, 
together with absent knee-jerks and the altered 
electrical reactions which have been described, 
form such a typical combination that it should be 
considered to be indicative of multiple neuritis from 
some cause. And if with this grouping of s^- 
ptoms there co-exists the combination of cerebral 
symptoms previously noted, we may feel just as 
certain that we have to do with a multiple neuritis 
caused by chronic alcoholic poisoning, even though 
no distinct evidence of this li at first forthcoming — 
nay, even though excess in alcohol may be firmly 
denied by the patient and her fnends. 

It will be seen that the diagnosis of multiple 
neuritis from spinal diseases is in the great majonty 
of the cases easy, because pains in the former are 
mostly prominent symptoms, and because loco- 
motor ataxy is the only form of spinal disease asso- 
ciated with severe pams that could easily be 
mistaken for multiple neuritis, and that only with 
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certain exceptional forms of the disease. For there 
are only four other spinal diseases in which pains 
in the limbs are apt to constitute prominent sym- 
ptoms. These are the paralyses associated with 
cancer of the vertebrae, with scrofulous pachymenin- 
gitis, and with cervical hj^rtrophic pachymenin- 
gitis— in each of which (not to mention other 
characteristic features) there are generally present 
exaggerated knee-jerks and ankle-clonus — and the 
somewhat rare affection, syringomyelia, which is 
almost always characterised by loss of painful and 
of thermal sensibility in the parts pnncipally 
affected, while in multiple neuritis these are almost 
always modes of sensibility that remain unaffected 
There are, however, three varieties of polyneuntis 
which are especially liable to give trouble in regard 
to diamosis These are, m the first place, acute 
cases due to chill or to over muscular exercise, in 
which there happens to be an almost complete ab- 
sence of pains and other sensory symptoms. Here 
the condition has to be diagnosed from acute spinal 
paralysis, or even from acute ascending paralysis. 
The second set comprises those of the pseudo-tabetic 
type, in which pams are present, and the diagnosis 
has to be made from locomotor ataxy The third 
class consists of mixed cases, in which multiple 
neuntis is actually complicated with lesions in the 
spinal cord or its membranes, or in both Here 
there may be at times much room for doubt as to 
the nature of the affection— that is, whether it is in 
the main spinal, or m the mam peripheral, and to 
what extent the symptoms of the two conditions can 
be separated from one another 
Some more definite details must therefore be 
given in regard to the diagnosis of each of these 
three forms of the disease 

I The cases of acute spinal paralysis may agree 
with some of the more acute cases of polyneuritis m 
the rapid mode of onset, with or without slight 
febrile symptoms, in the existence of an atrophic 
and flaccid form of paralysis in the limbs, together 
with a more or less complete electrical ‘ reaction of 
degeneration ’ and abolition of knee-jerks In other 
forms of polyneuntis, however, the onset is apt to 
be more gradual and progressive, even in the most 
acute cases , there is also much more frequently a 
bilateral symmetry in the parts affected , and even 
the cases that are most free from sensory symptoms 
are almost never quite free from such accompam- 
xnents, though this is more the rule with cases of 
acute spinal paralysis. Of course it is only in the 
early days of these affections that there is room for 
doubt After the first few days the progress of the 
two affections is commonly different. Thus, in 
acute spinal jxiralysis the loss of power is at first 
widespread and simultaneously caused, though after 
a few days there is a subsidence of the paralysis in 
some of the parts first attacked While in multiple 
neuritis there is a progressive increase in the area 
of the paralysis during one or more days , and after 
the paralysis has attained its full development there 
IS no recession of paralytic symptoms tdl a distinct 
interval of weeks, or it may be months, has elapsed. 

The other disease that may have to be thought 
of in the early daj^ of one of these acute cases of 
multiple neuntis is the rare affection known as 
acute ascending paralysis, concerning which so 
much doubt exists as to its real nature (see Spikal 
Cord, Special Diseases of : Acute Ascending Bsia- 
lysis). This form of disease may be disdnguished 
by the complete absence of sensory symptoms, by 
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rhe preservation of the knee-jerks, and by the 
hict that the paralysis does not progress in the 
same way that it does in multiple neuritis : in the 
former it is a more strictly ascending disease, af- 
fecting the trunk-muscles after the legs, and then 
involving the arms ; while in the latter the order 
is almost invariably legs, arms, trunk, and there 
is also rather less tendency for the bulbar centres 
to be affected. A little later on, if any doubt 
should still remain, the absence of muscular atrophy 
and the preservation of normal electrical reaction 
would definitely settle the diagnosis in favour of 
acute ascending paralysis. 

2. In reference to the diagnosis of cases of 
peudo-tabes from locomotor ataxy, it should be 
borne in mind that these exceptional forms of 
multiple neuritis are met with principally after 
poisoning by alcohol or arsenic, or in the form that 
IS sequential to diphtheria. And then, in reference 
to the conditions presented, although there may be 
many characters common to the two affections, 
there are generally marked differences in the total 
^mptomatology. Thus, in the more rapidly 
developed pseudo- tabes there are not the charac- 
teristic lightning-pains, but more enduring pains, 
with much more of tenderness in muscles and 
nerves, together with numbness and tingling in the 
hands and feet. There is more frequently hyper- 
pesthesia in the limbs, perhaps mixed with patches 
in which there is analgesia as well as anaesthesia ; 
there may also be some amount of atrophy of 
muscles, with altered electrical reactions in 
the direction of the * reaction of degeneration.* 
Then, again, there is the absence in multiple 
neuritis of three signs which are commonly present 
in locomotor ataxy, viz. the Argyll- Robertson con- 
dition of pupil, and temporary bladder-S)nnptoms, 
together with loss of sexual desire and power. A 
girdle sensation is also much more likely to be ab- 
sent in these forms of multiple neuritis, though it 
has occasionally been met with ; and then, again, 
the lost knee-jerks may return during recovery from 
multiple neuritis. There still remains the question 
of the differences in gait characteristic of the two 
affections. What is known as the steppage gait (or 
the high-stepping gait) has been described as dis- 
tinctive of multiple neuritis. Its peculiarity is due 
to the loss of power in the flexors of the ankle, 
and the consequent dependent attitude of the toes, 
so that the patient has to lift the foot high, as 
though he were stepping over a slight obstacle ; 
while in locomotor ataxy, the toes, instead of 
being dependent, are raised, the heels being 
generally brought to the ground first, and also in 
a more irregular and spasmodic manner. Where 
present the stepp^e gait is doubtless a sign of 
value, but it is not always present when it is most 
want^ in this ataxic class of cases— that is, where 
paresis of the flexors is, as often happens, present 
only to a very slight degree. 

3. In other cases, where spinal and peripheral 
lesions co-exist, it may be muen more difficult to re- 
cognise the real natureof the affection, or, if this can 
be done, to say which symptoms belong to the one 
and which to the other set of lesions. In re^rd to 
cases where thrombotic softenings, myeli&, or 
small haemorrhages co-exist with multiple neuritis 
(as they may do, more especially, in some few of 
Ac cases sequential to the acute specific diseases), 
it can only be said that such cases are too compli- 
cated to be considered here, and that there are 
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no forms of disease where the aid of an expert is 
more required in order that a correct diagnosis may 
be made. It may, however, be added that there 
are four signs in particular which, when present, 
may safely be considered to depend in the great 
majority of cases upon spinal rather than upon 
peripheral lesions ; these are, paralysis of the 
sphincters, bed-sores, exaggerated knee-jerks with 
ankle-clonus, and, though less certainly, girdle-sen- 
sations. 

It should further be borne in mind that there are 
two affections especially in which the co-existence 
of peripheral with spinal-cord symptoms is common, 
viz. acute spinal paralysis and locomotor ataxy. So 
that where, by reference to the points already laid 
down, it can be recognised that we have to do 
with symptoms of double origin, the point to be 
considered is, whether the central or the peripheral 
symptoms are primary, and which are merely com- 
plicating phenomena. This is a point of con- 
siderable importance in regard both to prognosis 
and to treatment. It is highly important, for in- 
stance, to know, in an affection caused by exposure 
to cold, whether the symptoms are in the main 
peripheral or whether they are in the main spinal 
but with some complicating peripheral neuritis. So 
also it should be remembered that the ataxic cases 
of multiple neuritis (cases of pseudo-tabes) stand at 
one end of a series of cases, and at the other stand 
the somewhat rare cases of locomotor ataxy in which 
symptoms due to peripheral neuritis are altogether 
absent ; while between these extremes we have 
almost every kind of transition, furnished either by 
cases of locomotor ataxy with an increasing number 
of peripheral lesions, or by cases of pseudo-tabes 
due to multiple neuritis complicated perhaps by 
some spinal lesions. The more the patient’s 
symptoms are of peripheral origin, the greater is 
the relief that is to be expected from treatment. 

Prognosis. — Many indications relating to pro- 
gnosis have already been given, so that little requires 
now to be added. It may be said, however, that in 
the great majority of cases life is not imperilled by 
multiple neuritis. But exceptions to this rule 
occur in the case of the severer forms of beriberi, 
and also in the more acute cases occurring in this 
country, due either to chill, alcohol, or diphtheria, 
in which the respiratory muscles (including the 
diaphragm), and the heart, are apt to become 
paralys^. Otherwise death takes place in multiple 
neuritis almost solely from the co-existence of one 
or other of the complications to which reference has 
previously been made. As to the question of 
ultimate cure, this, if the cases are not too old and 
neglected, m'ay in the majority of instances be 
effected after a prolonged course of treatment. 
Slight cases may, of course, be cured in the course 
of a month or two j but in the more severe forms of 
the disease twelve or eighteen months at least may 
be required. It is indeed surprising to see the ex- 
tent to which recovery occurs m this class of cases, 
even when they are of the worst type, as compared 
with the amount of improvement that could alone 
be expected if a similar amount of paralysis with 
muscular atrophy had been due to spinal rather 
than to peripheral disease. The signs of commen- 
cing improvement to be looked ior during the 
stationary period of the disease are a return of the 
tingling and numbness in the hands and feet, in- 
creased ability to move these jparis, togeAer with a 
gradual improvement in the electrical reactions and 
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!n <‘he firmness and size of the muscles, as well 
as a progressive diminution of the glossiness of 
the skin, and sweating in the hands and feet. 
The return of previously lost knee-jerks may also 
be looked for. 

Treatment. — In all cases of multiple neuritis 
we should, before commencing systematic treat- 
ment, have thoroughly decided, as far as it may be 
possible, what the causal conditions are that have 
been influential in producing the neuritis, as the 
first necessity may be to put a stop to some poison- 
ing of the system. It is of the greatest importance 
to arrive at this knowledge as early as possible, as 
the longer the poisoning lasts the more protracted 
and obstinate is the resulting malady. Thus, a 
rubber-worker should be taken away from his work 
at once Steps should be taken to protect 
the patient from lead or arsenic if either of these 
have had to do with its development , or, as is 
most frequently the case, where alcohol is the cause 
this should at once be cut off completely, whenever 
the condition of the patient will admit of it But 
if too great weakness of the heart be present to 
permit of this being done, the alcohol should be 
greatly reduced in quantity at first, and as soon as 
possible cut oflf altogether. 

In alcoholic cases also, where we have to do with 
severe pains, mental disturbance, and insomnia, 
together with gastric symptoms, the greatest care 
is needed The latter symptoms may be best 
checked by keeping the patient upon a strict spoon- 
diet, pancreatising the milk and beef-tea if neces- 
sary, and administering only very small quantities 
at a time In the more urgent cases it may be 
needful at first to have resort to nutrient supposi- 
tories Sleep should be ensured, and the other 
symptoms relieved as soon as possible by giving 
morphine, either by subcutaneous injection or by 
mouth , or, in cases where the symptoms are less 
urgent, by the administration of full doses of bromide 
of potassium At the same time, we must do our 
best to relieve the local pains and tenderness, by 
the application of light warm anodyne fomenta- 
tions, by wrapping the limb in cotton-wool and 
oil-silk, or occasionally by the use of cold evapo- 
rating lotions, if these seem to give more relief to 
the patient 

In the acute stage of the disease which follows 
chill, where there are febrile symptoms and perhaps 
some slight general pains, relief may be denved 
from salicylate of sodium or salol, given for a few 
days in full and frequently repeated doses as for 
rheumatic fever , bromide of potassium may also be 
given with these drugs night and morning where 
the restlessness is great and headache is severe. 
The patient should be kept upon spoon -diet as long 
as the temperature remains at all elevated ; and in 
all the more severe forms of the disease a 'water-bed 
IS desirable 

In the less severe cases, to whatsoever cause 
they may be due, the patients should be kept at rest 
in bed, partly with a view to warding off any aggra- 
vation of the disease, and partly to protect them 
from cold. In these cases, and also in the more 
severe forms of the disease, after the acute pains 
and tenderness have subsided, the diet must be 
more abundant, though easily digestible and 
nutntious Pams may be relieve and sleep 
favoured by such drug:s as acetanilide or phenazone, 
though where insomnia continues tl^iese remedies 
may be supplemented by bromide of potassium, 
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chloralamide or trionat. At the same time, much 
may be done by means of tonics to improve the 
apatite and general health, where, as is so often 
the case, this has been much impaired by the pre- 
vious causative conditions. When these have taken 
the form of malaria, gout, or syphilis, some special 
treatment may be necessary j otherwise we must 
trust principally to combinations of iron with small 
doses of strychnine, aided by extract of malt and 
cod-hver oil In cases where there is no marked 
anaemia, iodide of potassium in six- to eight-grain 
doses may be given with tincture of nux vomica 
instead of the compound of iron, at this stage of the 
disease, as it may help to allay pains and reheve 
any accompanying condition of interstitial neuntis. 
Dunng all this time, in alcoholic cases, alcohol in 
every form should be entirely forbidden ; and to 
ensure the absolute observance of this order the 
strictest precautions must be taken No trust 
whatever can be placed in the patient in such cases, 
and injudicious friends (or servants who may be 
bnbed or threatened) should be guarded against. 
The patient ought to be under the absolute charge 
of thoroughly reliable nurses, either at home or in 
some private institution or hospital 

Local treatment must also be assiduously carried 
on week after week, and month after month, at this 
stage of the disease. As soon as the tenderness has 
sufficiently subsided to permit of it, daily massage 
and gentle passive movements should be had re- 
course to, and to this very shortly should be added 
warm or sulphur-baths two or three times a week, 
and the regular application of galvanism to the 
atrophied muscles Even if they do not respond 
much at first to any currents that can be used with- 
out causing pain, the galvamsra should be perse- 
vered with, and after a time the muscles will begin 
to respond 

From the first, care should be taken to prevent, 
as far as possible, the limbs getting into a con- 
tracted position Thus, the knees are apt to be 
drawn up for the reUef of pam in the early stages 
of the affection, and, if allowed to remain m this 
position, contractures with ngidity will inevitably 
result. The ‘ dropped foot * from weakness of the 
anterior tibial muscles soon becomes associated with 
slight contraction of the calf-muscles and shortening 
of the tendo Achillis. This defective position of 
the foot may, however, be obviated to a considerable 
extent if care be taken from an early stage to pre- 
vent the foot falling forward by means of some 
suitable support This may be most convemently 
and effectually done by means of elastic tapes from 
the anterior part of the foot, fastened on each side 
of a band encircling the leg just above the knee. 
Contractions of the wrist and fingers must also be 
obviated as far as possible. This is best ensured by 
an early resort to passive movements and massage ; 
and the same means will generally suffice gradually 
to overcome contractions that may have occurred at 
the ankles or the knees Where the former are 
obstinate, they will in time generally yield whea 
efforts to stand are commenced, and the weight of 
the body is day by day brought to bear upon the 
contracted tendo Achilhs It is very rarely indeed 
that section of tendons becomes necessary. 

H. Charlton Bastian. 

NEUROMA a nerve). — A tumoor con« 

nected with a nerve. Su Nbrvss, Diseases of^ 
and Tumours. 
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NEUROSES (vtvpop, a nerve). — Synon. : Fr. 
^ivroses ; Ger. N^rvmUidm* 

Definition. — Affections of the nervous system 
occurring v^ithout any known material cause, with- 
out inflammation or any other constant structural 
change which can be detected in the nervous centres. 
In other words, functional affections of the nervous 
system. 

Many of the disorders which may be included 
here arc characterised by symptoms such as neur- 
algia and convulsions, whi^ also accompany other 
disorders associated with morbid changes. It is very 
necessary, therefore, in inquiring into any particular 
case, not to rest satisfied with tfc presumption that 
the disorder is functional until the condition of the 
nervous centres has been investigated ; lest, regard- 
ing the s3TOptom as the disease, the central mischief 
to which it IS due may be overlooked. It is highly 
probable, moreover, that most of what we now re- 
gard as functional diseases will, on further investi- 
gation, be found to depend upon some correspond- 
ing nutritive change in the organ affected — an 
infwencc which is being daily verified. 

Enumeration. — The neuroses may be classified 
according to the organs or functions involved : — 

(a) Visceral neuroses^ namely, those of the re- 
spiratory, circulatory, or digestive organs. 

(h) Localised paralyses^ for instance, palsy of the 
facial and other peripheral nerves. 

(r) Localised involuntary or rejlex movements^ 
such as spasm of the facial nerve and writer’s cramp. 

{d) Disorders of general sensibility ^ including the 
various forms of neuralgia — trigeminal, cervico- 
occipital, sciatic, crural, &c. 

{e) General neuroses^ namely, chorea, epilepsy, 
catalepsy, hysteria, and allied affections. 

(/) Disorders of the mental faculties — hypochon- 
driasis, melancholia, and other forms of mental 
derangement 

For detmled descriptions of these, see the articles 
on the various organs concerned. 

P. W. Latham. 

NEUSCHM^CKS.-5’^^ Schm£cks. 

NICE, on the French Riviera- — Warm, dry, 
bracing, winter climate. Temperature 50^ F. See 
Climate, Treatment of Disease by. 

NICTITATION {nictitoy I wink often). — A rapid 
involuntary winking of the eyelids, usually due to 
some nervous disturbance. See Chorea; and 
Facial Spasm. 

NIEDERBRONN, in Lower Alsace. — Muriated 
saline waters. See Mineral Waters. 

NIEDERSELTERS (Belters), In Nassau. — 
The well-known muriated alkaline table-waters. 
See Mineral Waters. 

NIGHT-BLINDNESS. — See Nyctalopia. 

N IQ HTM AR E, — This is acondition characterised 
by an abiding sense of discomfort or extreme un- 
casine^, occurring in the midst of a disturbed sleep, 
sometimes as^iated with a feeling of weight at the 
epigastrium, in conjunction with more or less de- 
finitely oppressive dreams. It is principally asso- 
ciated with the taking of a heavy meal or of indi- 
gestible food before going to sleep by some persons, 
espedMly those of a nervous temperament, whose 
digestion is weak. A closely allied condition is, 
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however, apt to be met with as a consequence of 
brain-exhaustion and chronic disturbance of sleep in 
those who are overworked, by application either to 
study, business details, or literary pursuits. Such a 
condition also has its affinities with certain forms of 
incipient delirium, occurring either in various febrile 
diseases or as a result of alcoholic excesses. See 
Sleep, Disorders of. 

H. Charlton Bastian. 

NIGHT-SIGHT.— Hemeralopia. 

NIGHT-TERRORS OF CHILDREN. — The 

child who is the subject of this ailment may have 
gone to bed apparently in perfect health and gone 
to sleep, but will suddenly arouse the household 
some two hours later with a piercing shriek, and 
will be found in an agony of terror pointing at some 
imaginaiy object and imploring that it be taken 
away, or crouching in a corner of the bed in the 
hope of getting away from the dreaded thing. As 
a rule with judicious soothing the child will before 
long drop off to sleep again and may sleep per- 
fectly soundly for the rest of the night, and in the 
morning have no knowledge of the occurrences of 
the previous evening ; the same scene may be 
enacted on subsequent, but not necessarily succes- 
sive, nights. If the child suffers from any form of 
gastro-intestinal disturbance or from ‘adenoids,’ it 
is probable that the trouble would be of the nature 
of nightmare and would be removed by appropriate 
treatment ; but on the other hand there may be no 
such exciting cause discoverable, while the child is 
of a highly nervous disposition and there is a family 
predisposition to neurosis. According to Coutts the 
true subjects of this ailment all belong to this class, 
and in them it is not infrequently the forerunner of 
epilepsy, and has been preceded at an earlier period 
of life by the occurrence of infantile convulsions. 
It is equally common in the two sexes, and is most 
often met with about the commencement of the se- 
cond dentition, but may occur in children as young 
as two years. Small doses of bromide of ammonium 
at bedtime (a grain for each year of the child’s age) 
is the best treatment, though antipyrine has been 
credited with the power to prevent an attack if 
given at bedtime. Such children should not be left 
alone at night or in the dark. If the attack occurred 
at the time of the second or first dentition, a dental 
surgeon should be consulted, and in all cases atten- 
tion should be paid to the diet. 

John Abercrombie. 

NILE, The. — A very dry winter climate. Mean 
temperature, winter, 57° F. Unsuitable for cases 
of active pulmonary disease. See Climate, Treat- 
ment of Disease by. 

NIPPLE, Diseases of.— Synon. : Fr. Maladies 

du Mamelon\ Ger. Krankheiten der Brustwarze. 

Some of the more ordinary affections of the nipple 
will be found described under Breast, Diseases 
of; and Lactation, Disorders of. Here it is 
proposed to treat of certain graver diseases, which 
claim a separate consideration. 

I. Cancer.— The nipple may be the seat of 
epithelioma, which commonly commences as a crack 
or fissure, with an indurated base, often in the 
areola or at its junction with the nipple. It may 
be a squamous-celled carcinoma, in which case it 
differs m no respect from similar disease of the 
integument of adjoining parts. In some cases it is 
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a duct-cancer, the more superficial part consisting 
of columnar cells, and the deeper part of spheroidsd 
epithelium. Hard carcinoma too may attack the 
nipple, mvolving its deeper structures, and pro- 
ducing general induration and enlargement, so that 
the diseased mass projects from the summit of the 
breast like a knob or large nut. The disease 
probably originates in the epithehum of the galacto- 
phorous ducts, or in that of the sebaceous glands 

2, Paget’s Disease. — Of greater interest than 
either of the preceding is an affection frequently 
associated with malignant disease of the breast, to 
which Paget first drew attention — an eczematous con- 
dition of the nipple and areola It may occur in the 
form of a dry, scaly, or branny eruption, affecting 
the entire surface of the areola and nipple, which is 
darker coloured, a little firmer, and less pliant and 
elastic than its fellow Or, with more character- 
istic signs of inflammation, small vesicles or pustules 
may form, and, breaking or being rubbed off, may 
leave behind them tiny scabs or ulcers, or a surface 
raw and red Either condition may exist for many 
months or even years with little alteration, and witn 
scarcely any tendency to spread beyond the margin 
of the areola But the second form, causing more 
irritation than the first, is often subjected to treat- 
ment , and being very difficult to cure, is sometimes 
50 severely treated with caustics that destruction 
ensues, not of the disease, but of the nipple, which 
appears to have been gradually eaten away by the 
eczematous affection Both forms are uncommon, 
but they are rare before the middle age A study 
of their clinical and pathological characters leads to 
the conclusion that they are due to infiammation. 
The disease has been noticed in men as well as 
women. 

Treatment. — This disease may be treated by 
protecting the parts with a carefully adjusted, venu- 
lated shield, and by the application of vaseline, or 
liniment of lead and oil, or similar soothing 
dressing. But it is very intractable, in some cases 
apparently incurable It might seem as if an affec- 
tion so trivial were not worthy of so much atten- 
tion , but unfortunately there appears the strongest 
reason to beheve that these conditions of the mpple 
and areola are not infrequently the precursors of 
carcinoma of the breast, sometimes by only a few 
months, more often by a period of years. It is 
probable, too, that the carcmoma is directly due to 
the eczematous disease , for it mduces changes in 
Lhe epithelium of the ducts which can be traced 
deeply into the substance of the breast, whose acini 
become at length distended with proliferating epi- 
thelium On this account it has been proposed, 
when all the lesser methods of treatment have been 
used in vain, to remove the entire breast Opimojis, 
which are divided on the necessity of this severe 
measure, are united in its favour when, with the 
superficial inflammation, there exists an appreciable 
induration, however slight, within the breast. Care 
must be taken not to confound these eczematous 
affections of the nipple and areola with those more 
widely diffused superficial mflammadonsof the breast, 
with which they have httle in common, either in 
the obstinacy with which thejr resist treatment, or 
in the deej^r disease to which they imay give 
rise. 

3 . Sarooma. — Sarcoma occasionally occurs m 
the skin covenng the breast It is either spmdle- 
celled or melanotic : in either case its early removal 
is advisable. 
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4. Benign Foi*mationa.— Among the innocent 
tumours of the nipple and areola of the breast are 
(i) lupus ^ which should not be mistaken for the 
mahgnant dermatitis known as Paget’s disease of 
the nipple ; (2) molkescum conta^osum, 8ma4 
pearly white tubercles which may infect the cheel^ 
and eyelids of any child suckled at the breast ; 

(3) painful subcutaneous fibromata^ which cause 
mtense neuralgia of the breast and lo^ tenderness ; 

(4) sebaceous cysts ^ formed in some of the 15-20 
sebaceous glands situated m the areola ; (5) nam ; 
and (6) the pedunculated fibromata of the nipple. 
The fibromata often contain glandular elements, 
they may be warty m appearance, and are so well 
supplied with blood by artenes which run in the 
pedicle, that they must not be snipped off without 
previous ligature. 

5 Syphilis. — Syphilis affects the mpple and 
areola of the breast m the primary, secondary and 
tertiary stages of the disease Direct infection is 
usually the result of suckling a syphiUtic child 
while It has mucous patches about its mouth. 
Primary sores, therefore, are met with among wet 
nurses and m those persons who consider it an act 
of courtesy to mve an occasional feed to a neigh- 
bour’s child. One or both breasts may be affected 
by a shallow, circular and painful ulcer with a 
smooth, glazed surface, and offiy very slight parch- 
ment-like induration at its base. Sometimes there 
IS only a slightly indurated fissure, or the induration 
may be diffuse without ulceration ; occasionally the 
ulceration is phagedaemc. The true nature of the 
affection is apt to be overlooked since there is no 
reliable history, and the sores are multiple and very 
often atypical In such cases the very slight 
amount 01 pain attending the fissure or ulcer and 
the early enlargement of the axillary glands, which 
are hard and bullet-like, should raise a suspicion of 
primary syphilis ; while the appearance of secondary 
symptoms with an examination of the suspected 
child, where possible, will confirm the diagnosis. 
The eruptions of secondary syphilis and condylo- 
mata may occur upon the areola, while the circular 
and irregular ulcers of tertiary syphilis may occur 
upon the mpple as they do in other parts of the 
skm. The treatment of each of the conditions 
mentioned above does not differ either locally or 
constitutionally from that adopted for syphilis. 

6. Tuberculosis — Tuberculosis but rarely 
affects the mpple or its areola in either sex. It 
needs prompt surgical treatment owing to the ten- 
dency shown by Uie inflammation to spread aloi^ 
the Qucts and lymphaacs until the breast becomes 
affected. Henry T. Butlin. 

D’Arcy Power. 

NOCTAMBULATION (nocte, m the night; and 
ambulOf I walk).— A term for ^eep-walkmg Set 
Sleep, Disorders of 

NOCTURNAL INCONTINENCE.— Involun- 
tary escape of unne dunng sleep. See Micturi- 
tion, D&orders of. 

NODE {nodus t a swelling). — A circumsenbed 
swelling on the surface of a wne, connected with 
the penosteum, and usually due to syphilis. See 
Bone, Diseases of ; and Syphius. 

NOMA (ro/4> a conoding sore ; from I 
devour). — Synon. ; Fr. Nome ; Get. JVasserkrebs, 
A synonym for canemm oris. See Cancrum O&IS, 
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NOSE, Clinical Examination of. ~ Before 
proceeding to examine the nasal passages a prelimi- 
nary inspection of the external parts should be 
made. Tne patency of the passages should be tested 
by successively closing eacA passage, and directing 
the patient to breathe through the other. The 
nasal passages can be inspected from the front 
through the anterior nares, or from the back, through 
the naso-pharynx. The former method is termed 
‘anterior rhinoscopy,* the latter ‘posterior rhino- 
scopy.* Exploration with the prooe, and digital 
palpation, are often necessary supplements to in- 
spection. 

In order to examine the nasal passages from the 
front, the observer should be seated upright facing 
the patient. It is always better to employ reflected 
light, in the same manner as for examination of the 
larynx {see Larynx, Examination of). Having 
concentrated a bright circle of light on the patient’s 
nose, we can obtain a view of the interior of the 
vestibule by making the patient tilt the head slightly 
back, and raising the tip of the nose with the thumb. 
In order to examine the interior of the nasal fossa, a 
speculum must be used to dilate the cartilaginous 
aperture. There are several different forms ot nasal 
speculum, but Duplay’s bivalve speculum is perhaps 
the most generally useful. The speculum should be 
inserted gently with the thumb and forefinger of 
the left hand, and the blades separated slowly, the 
patient’s head being tilted slightly backwards while 
this is being done. The anterior end of the inferior 
turbinated body wfll first attract attention, forming a 
rounded prominence projecting from the outer wall. 
If the patient’s head be now tilted a little forwards, 
the convex surface and lower border of the inferior 
turbinated body can be traced backwards for a con- 
siderable distance, or even for the whole length, 
presenting usually an irregular wavy outline. The 
floor of the nasal pass 2 ^e can often be traced to the 
posterior extremity; and, if a strong light be di- 
rected back along the floor, the posterior wall of 
the pharynx can sometimes be discerned. If the 
patient’s head be thrown backwards, the middle 
turbinated body will be seen above and behind the 
inferior. The anterior border, and the angle be- 
tween this and the inferior, are the parts chiefly 
seen. Between the middle turbinated body and the 
septum is a narrow space, known as the olfactory 
slit, which can only be imperfectly illuminated. 
The spaces beneath the inferior and middle tur- 
binated bodies, respectively, can be illuminated to 
a limited, but variable extent. When the patient’s 
head is thrown well back, the fore part of the roof 
will be brought into view, but the superior turbinated 
body cannot be seen. 

Tlie actual extent of the parts seen by anterior 
rhinoscopy varies much in different cases. A de- 
flected septum is a serious obstacle. Vascular tur- 
gescence of the inferior turbinated body, especially 
at the anterior end, often interferes with the view. 
This swelling can ^ reduced by the application of 
a 5-per-cent, ^ludon of the hydrochlorate of cocaine. 
By its constricting effect on the blood-vessels, co- 
caine contracts the mucous membrane of the nose 
to a greater or less extent, wherever it is applied, 
and is an invaluable aid to a thorough rhinoscopic 
examination of ‘the nasal pass^es. 

By the method of examination known as posterior 
rhinoscopy, the posterior nares and naso-phaiynx 
can be inspected. A smalt mirror, about half or 
'five^eighths df an inch in diameter, is used in the 
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examination. A small laryngeal mirror serves the 
purpose, but the mirror should be attached to the 
stem at more nearly a right angle than is usual for 
laryngoscopy, and it is convenient to have the handle 
slightly bent to follow the curve of the tongue. A 
rhinoscope such as Michel’s, however, is much more 
convenient. In this instrument the mirror is in the 
same plane as the handle, and can be raised to any 
angle by pressure on a spring. 

The patient sits upright, with the head inclined 
slightly forwards, and is directed to open the mouth 
and breathe quietly and naturally. The light is 
concentrated from a reflector on the palate and 
pharynx, in the same manner as in laryngoscopy. 
The tongue must generally be depressed with a 
spatula. One with the handle at right angles to the 
blade is most convenient. The rhinoscopic mirror, 
previously warmed, is introduced rapidly, with its 
reflecting surface upwards, to one or other side of 
the uvula, close to, but not touching, the wall of 
the pharynx. By depressing the handle or by press- 
ing on the spring, according to the form of rhino- 
scope used, the mirror can be made more vertical, 
and by various movements of the mirror an image 
of the different parts can be obtained. Difficulties 
may occur in the examination. The commonest is 
the drawing up of the uvula and soft palate against 
the pharyngeal wall as soon as the examination is 
begun. The patient should be directed to breathe 
quietly through the nose, and the effort to do this 
will cause the velum to hang away from the pharyn- 
geal wall. If this does not succeed, the patient 
should be made to emit the French nasal sound en^ 
or on. This will often succeed in giving a view of 
the parts. Painting the fauces with a lo-per-cent. 
solution of the hydrochloride of cocaine will often 
be an assistance. In certain cases, where the depth 
of the pharynx is small and the soft palate long, 
a view can only be obtained by drawing the soft 
palate and uvula forwards by means of some form 
of Mlate-hook. 

Only a limited portion of the post-nasal region is 
seen reflected in any one position of the mirror. 
When the mirror is first raised into a nearly vertical 
position, the posterior surface of the velum is 
brought into view. By inclining the mirror to a 
more horizontal position, the septum appears as a 
sharp, whitish ridge, which serves as a landmark to 
the parts in this region. On either side of the 
septum, the ovoid openings of the nasal fossce, the 
choanae, may be brought into view by slightly turn- 
ing the mirror. Each choana is largely occupied 
by the posterior ends of the turbinated bodies, the 
most conspicuous of which is the middle. The in- 
ferior is largely hidden by the soft palate, as is also 
the lower end of the septum. By inclining the 
mirror to one side, the depression leading to the 
Eustachian orifice is seen, bounded above and be- 
hind by a prominent ridge. By bringing the mirror 
to a nearly horizontal position, the vault of the naso- 
pharynx and the region of the pharyngeal tonsil 
are brought into view. 

The probe is often necessary to supplement an- 
terior rhinoscopic examination. By its means the 
consistence, mobility, and mode of attachment of 
swellings, hypertrophies; and new-growths can be 
determined, and the presence of sequestra, foreign 
bodies and rhinoliths made out. Occasionally a 
robe, suitably bent, is useful to determine the con- 
ition of the part^ seen in the posterior rhinoscopic 
image. 
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Digital palpation through the anterior nares is 
rarely practised, but in the naso-pharynx it is an 
extremely important method of examination, and 
when, as in children, posterior rhinoscopy is diffi- 
cult or impossible, digital exploration is the only 
method open to us. For the purpose of this exami- 
nation the patient is seated, and the operator stands 
facing the patient’s right side. The left arm is 
passed round the patient’s head, and the left hand 
rests on the patient’s chin. The head is thus 
steadied The right forefinger is passed rapidly to 
the back of the pharynx, inserted behind the soft 
palate, and then pushed boldly upwards In this 
way the posterior ends of the turbinals, the pharyn- 
geal tonsil and other structures can be rapidly ex- 
plored A prop may be placed between the teeth, 
as a preliminary, but it is not really necessary 

James Barry Ball 

NOSE AND NASO-PHARYNX, Diseases of. 

Synon Fr. Maladies du Nez et du Pharynx 
Nasal , Ger Krankheiten der Nase und des Nasen- 
rachenraums 

The diseases of the nasal orifices, nasal fossae, 
septum nasi, naso-pharynx, and of the accessory 
cavities of the nose will be considered under the 
following headings — 

1 Acute Rhinitis and Naso -pharyngitis 

2 Chronic Nasal and Naso- pharyngeal Catarrh 
(a) Simple Chronic Rhinitis , {b) Hypertrophic 
Rhinitis 

3. Chronic Atrophic Rhinitis (including Ozaena) 

4. Rhinorrhoea 

5 Post- Nasal Vegetations (Adenoid Growths) 

6. Syphilis of the Nose 

7. Tuberculosis of the Nose (Lupus and Tuber- 
cular Disease) 

8. Affections of the Nasal Septum 

9 Foreign Bodies in the Nose (including Rhino- 
liths) 

10. Parasites in the Nose. 

1 1 Rhinoscleroma 

12. Nasal Diphtheria 

13 Tumours of the Nose and Naso-pharynx. 

14 Affections of the Accessory Sinuses (Maxil- 
lary, Frontal, Sphenoidal, and Ethmoidal) 

15, Reflex Nasal Neuroses. 

Ef 1ST AXIS, Hay-Fever, and Olfactory 
Sense are dealt with in separate articles 

I Acute Catarrhal Rhinitis and Naso- 
^pharyngitis —Synon. Acute Nasal and Naso- 
pharyngeal Catarrh , Acute Coryza ; ‘ Cold in the 
head ’ 

^^TiOLOGY — Acute coryza is usually an inde- 
pendent affection, but it may be found in associa- 
tion with some other malady, such as one of the 
specific eruptive fevers The disease is most frequent 
in cold ana changeable weather, and is almost cer- 
tainly of microbic origin It has an abrupt onset and 
usually runs a regular course. Sometimes it is found 
in an epidemic form, especially when many indi- 
viduals live under the same roof and share the same 
rooms Acute rhinitis may also be caused by irri- 
tating fumes and certain drugs, especially iodide of 
potassium ; and it is occasionally a promment fea- 
ture m influenza. In most cases chill is the accre- 
dited cause. See Chill. 

Symptoms.— The patient feels out of sorts, has 
a sense of chilliness, slight headache, and a feeling 
at first of irritation and then of dryness and fulness 
in the nose, with frequent attacks of sneezing. 
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There is occasionally a rise of temperature ( 99 * 5 ° to 
loi®) during the first two days of the attack ; and 
the patient complains of feeling tired and hea\y in 
the head His pulse is quickened ; the skin leels 
hot and dry ; and pains in the back and limbs are 
frequently complained of. Engorgement of the sub- 
mucous erectile tissue and rapid cedematous swell- 
ing of the mucous membrane lead to blocking of 
the nasal passages The changes are most marked 
in the mucosa and submucosa covenng the inferior 
turbinal bones This sudden obstruction to nasal 
respiration necessitates breathing through the mouth, 
which intensifies the dryness of the pharynx and 
naso-pharynx At first, notwithstanding the tume- 
faction and hyperaemia, there is no secretion from 
the nasal mucosa Soon, however, a thin serous 
acrid discharge which frequently exconates the 
margins of the nostril and the upper lip is poured 
out, and this, in the course of two days or less, 
generally becomes muco-purulent The sense of 
smell is largely impaired or lost The catarrhal 
process may spread up the nasal duct and lacrymal 
passages and involve the conjunctiva, or may ex- 
tend into one of the accessory cavities of the nose, 
most commonly the frontal sinus. Very frequently 
the naso-pharynx is secondarily involved , in many 
cases, however, particularly in children m whom 
post-nasal growths are present, the catarrhal pro- 
cess commences in the naso-pharynx and spreads 
thence downwards to the nose 

When the naso-pharynx is involved the sym- 
ptoms are those of dryness and heat, described by 
the patient as being * behind and above the nose ’ 
Soon a thick viscid muco-purulent secretion is 
observed, which the patient has to ‘ hawk ’ away, as 
blowing the nose does not seem to clear the naso- 
pharynx sufficiently. The process is very prone to 
involve the Eustachian tube and to give rise to 
deafness, tinnitus aunum, and pain in the ear — 
these symptoms being caused by obstruction to the 
lumen of the Eustachian tube and retention of 
mucous, muco-purulent, or even purulent secretion 
in the tympanum Every succeeding attack of acute 
naso-pharj^geal catarrh is prone to cause further 
enlargement of any existing post-nasal growths and 
to run into a chronic form of naso-pharyngeal 
catarrh which is a serious menace to the ears 

An uncomplicated cold in the head lasts only a 
few days, generally from four to seven It must 
be remembered that an acute rhinitis may be the 
first symptom of an acute specific fever, particularly 
of measles or of influenza 

Treatment — Mild cases call for little treat- 
ment beyond avoidance of exposure. In others 
the attack can be cut short by frequently repeated 
doses (4 grs ) of quinine If the rise in tempera- 
ture be above 100°, or if there be any com^ica- 
tion, rest in bed is called for. The employment of 
diaphoretics gives relief to most of the symptoms. 
A mixture consisting of Liquor. Ammon. Acetat. 
5), Spirit /Ether Nitrosi inxx, and Aquae Camph^ 
ad §ss, may be given four times daily. At 
time the feet should be kept for several minutes in 
a foot-bath containing water as hot as can be borne, 
and when the patient is m bed a hot drink and ten 
or twelve grams of Dover’s Powder should be given. 
The irritation and obstructive swelling can be tem- 
porarily relieved by smying with a 1 ^per-cent, 
solution of hydrochloride of cocaine ; this, how- 
ever, must be used with Caution* The relief (lasting 
, half to three-quarters of hour) obtained by the 
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cocaine-spray is most grateful to the patient, and 
frequently in the case of a busjr man very valuable. 
In infants the obstructive swelling may cause urgent 
dyspnoea, lar3mgeal spasm, and inability to suck. 
These symptoms can generally be temporarily re- 
lieved by spraying the nostrils with a few drops of 
the cocaine-solution. 

Acute Purulent Rhinitis presents the s)rmptoms 
of acute catarrhal rhinitis, but the discharge is 
purulent and sometimes foetid. When met with 
m the infant a few days after birth it is probably 
of gonorrhoeal origin. In older children and adults 
it is found as a secjuel to diphtheria, measles, or 
scarlet fever, and in general yields readily to a 
spray containing five grains each of sodium bicar- 
bonate, borax, and common salt to the ounce of 
water. For extensions of the acute catarrhal pro- 
cess to the frontal and other sinuses, see Affections of 
the Accessory Cavities of the Nose. 

2. Chronic Nasal and Naso-pharyngeal 
Catarrh. — Under this heading may be described 
(a) Simple Chronic Rhinitis and Naso-pharyngitis ; 
\b) Chronic Hypertrophic Rhinitis and Naso- 
pharyngitis ; and {c) Chronic Atrophic Rhinitis and 
Naso-pharyngitis. 

The first two conditions cannot be rigidly differ- 
entiated, the second type being commonly, if not 
always, a more advanced stage of the first. They 
will therefore be in part described together. 

(fl) Simple Chronic Rhinitis, — SVNON. : 
Chronic Catarrhal Rhinitis Chronic Coryza. — In 
this condition there is an increased irritability of the 
nasal mucosa, especially of that covering the middle 
and inferior turbinated bones. The sufmrer catches 
cold very frequently, and complains of a stuffy feel- 
ing in the nose with obstruction, generally temporary 
and p^tial, of one or both nasal passages. This 
condition is in children commonly found in associa- 
tion with post-nasal adenoid vegetations. There is 
an increase in the amount of the secretion from the 
mucous membrane, which is at first watery but be- 
comes, as the condition pr<^esses, thick and viscid. 
The stuffiness in the nose is always worse at night, 
and the patient wakes in the morning with a dry 
mouth and pharynx due to mouth -breathing. If in 
this stage the nose be examined the mucosa is found 
but slightly altered. There is frequently, however, 
a mild degree of swelling and congestion, with, 
in some cases, commencing hypertrophy. There 
appears to be a loss of tone of the arterioles, with 
consequent distension of the erectile tissue covering 
the two lower turbinated bones. The sense of 
smell is but little affected. Extension of this chronic 
catarrhal inflammation frequently involves the naso- 
pharynx, causing chronic post-na^ catarrh. In this 
condition the tenacious viscid mucus which is met 
with in the nasopharynx is with difficulty removed 
by hawking. During the day this usually gives 
little trouble, but when the ^tient awakes diy- 
mouUied in the morning he is much worried by the 
continual efforts required to dislodge the mucus 
from the naso-pharynx. In Amenca and South 
Africa, owing chiefly to the inhalation of dust, post- 
nasal catarrh assumes a fiir more severe type than 
in this country, and a much larger proportion of 
the population are affected. 

Treatment. — Su {b) Guonic Hypertrophic 
Rhinitis. 

(^) Chronic Hypertrophic Rhinitis, — Synon. ; 
Chro^ Hypertrophic Nasal Catanh.--Thii condi- 
tioo is commonly a sequel of simple chronic catarrh. 


and is frequently found in association with post- 
nasal vegetations. The mucosa of the nose and 
naso-pharynx is thickened, and the enlarpment is 
chiefly found on the two lower turbinated bones, on 
the lower part of the septum nasi, and around the 
orifices of the Eustachian tubes. In addition to 
post-nasal v^etations other causes of chronic hyper- 
trophic rhinitis are abnormalities in the nasal pas- 
sages which cause obstruction to free nasal respira- 
tion or hinder the removal of the secretion, such as 
spurs or deviations of the septum, polypi and foreign 
bodies. In many cases, however, no real cause can 
be assigned. Though the condition may be met 
with at any period of life, by far the largest number 
of cases commence in childhood. 

ANATOMIC.M. CHARAcrrERS.— There is generally 
redness of the nasal mucosa, which presents thicken- 
ings irregularly distributed, generally most marked 
at one or other end of an inferior turbinated bone 
or along its whole length. That this condition is 
a real overgrowth of the mucosa may be shown by 
the application of a solution of cocaine (5 per cent. > 
to the affected part. This only slightly reduces the 
swelling, whereas in cases of dilatation of the erec- 
tile tissue, as in simple chronic rhinitis, the applica- 
tion of cocaine causes a very remarkable shrinkage. 
The hypertrophy frequently affects the anterior 
segment of the inferior turbinal, and may give rise 
to a somewhat pedunculated growth of a reddish 
or purplish colour. This condition is most liable to 
obstruct nasal respiration when associated with a 
spur growing from the same side of the septum nasi. 
Hypertrophy of the posterior ends of the inferior 
turbinals is recognised by posterior rhinoscopy, or 
by digital examination. It may be seen as a smooth 
or, more frequently, as a lobulated * mulberry-like ’ 
growth of greyish red or purplish hue projecting 
into the naso-pharynx, and sometimes all but com- 
pletely obstructing it. This condition is to be 
sought for in all cases of impediment to nasal respi- 
ration where no post-nasal vegetations, enlarged 
tonsils or anterior nasal obstruction can be found. 
Hypertrophy of the middle turbinal is less frequent, 
and, where present, less marked, but it may touch 
the septum, and impede respiration through the 
middle meatus of the nose. 

Symptoms. — Obstruction to nasal respiration is 
constantly present, but is found in varying degrees. 
It is frequently scarcely noticeable during the day- 
time, but is troublesome at night when the throat 
and mouth become dry ; and sleep may thus be dis- 
turbed. When the Eustachian tubes are involved, 
deafness, tinnitus, and otitis media may ensue from 
the resulting obstruction. The voice may become 
thick or nasal. Sneezing is frequent and sometimes 
violent, and in certain patients asthmatic seizures 
and other reflex symptoms— the so-called nasal 
neuroses— are observed. 

Treatment. — Treatment will vary according to 
whether or no there is hypertrophy of the nasal 
mucous membrane. In strumous children cod-liver 
oil and tonics are indicated, but in the vast majority 
of cases the treatment is purely local, (i) When 
post-nasal vegetations, distinct nasal spurs, or any 
real impediment to nasal respiration exists, re- 
moval of the obstructive body is generally called 
for. |2) The thorough cleans^ 01 the nasal pas- 
sages IS most essential, and must never be omitted. 
The naral douche should never be used, owing to 
the liabili^ of fluids to enter the tympanic cavity 
through the Eustachian tube and thus occasion 
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acute otitis media. A nasal spray should be em- 
ployed, and the nasal passages should be sprayed 
twice or thnce daily with an alkaline mildly anti- 
septic solution, which should be warmed prior to 
use. An excellent spray-solution is the following : 

Sodii Bicarbonatis, gr. x; Boracis, gr. viij; 

* Listenne,* 53 ; Aquae, §j. This softens and 
washes away the mucus, and thus satisfactorily 
cleanses and purifies the mucous membrane. (3) In 
cases of marked hypertrophy of the mucosa opera- 
tive interference must be undertaken. Where the 
hypertrophy assumes a polypoid or strawberry-like 
form It is best removed by a snare, either the cold 
snare, using piano-wire, or the electric cautery, 
employing a platinum-wire loop. In cases in which 
the hyperplasia is more general, the best results are 
obtained by the employment of the electric cautery. 
Two or three linear cauterisations may be made 
from behind forwards over the hypertrophied mu- • 
cosa, parallel with the lower turbinal margin. Care 
must be taken not to cauterise the septum lest adhe- 
sion between the two raw surfaces occur, when the 
sloughs have been cast off A bead of chromic aad 
is often effectual in destroying the hypertrophied 
mucosa, but is very inferior in every respect to the 
electric cautery A solution of cocaine (5 to 10 per 
cent ) brushed on the mucous membrane renders 
cauterisation practically painless. A general anaes- 
thetic IS not required, and is inadvisable After 
cauterisation the patient need not, as a rule, be 
confined to bed or even to the house No after- 
treatment IS required beyond the use of the above- 
mentioned nasal spray Very rarely is it necessary 
or advisable to remove any part of the turbinated 
bones themselves Should occasion demand it, the 

inferior turbinated bone may be removed under 
nitrous-oxide gas, by means of Carmalt Jones’s 
turbinotome , or portions of the bone may be cut 
away with one of the forms of punch-forceps In 
such cases the bleeding is always free, and some- 
times very abundant. It is readily arrested by 
plugging with double-cyanide or iodoform gauze, 
which can generally be removed after a few minutes 
without causing any recurrence of the bleeding If 
the electric cautery be thoroughly and skilfully used 
few cases will call for the removal of any portion 
of the turbinated bones 

3 Chronic Atrophic Rhinitis — Synon. 1 
Chronic Foetid Rhinitis ; Ozsena a stench) ; 

Fr Ozine , Ger Sttnknase 

The term ‘ ozgena * has been applied to diverse 
ulcerative nasal conditions, in which foetor is a 
prominent symptom ; thus s^phihtic ozaena, can- 
cerous ozgena, &c , are sometimes descnbed The 
term ‘chronic foetid rhinitis’ would perhaps best 
differentiate the condition described below. A dry 
atrophic condition of the nasal mucous membrane 
is sometimes seen without any accompanying foetor. 

Pathology — The essential conditions encoun- 
tered are atrophy of the nasal mucosa and of the 
subjacent bones, more particularly the turbinated 
bones, and a peculiar sicKening foetid odour. The 
cause of the atrophy of the mucous membrane, 
erectile tissue and underlying bones is unknown. 
The nasal secretion when it is first formed is entirely 
inodorous, and only acquires ^ts disgusting stench 
some hours afterwards. The odour is due to the 
action of a specific micro-organism, the Bacillus 
foetidus ozsense (Hajek), a cultivation of which out- 
side the body reproduces the foetor characteristic of 
ozsena. Ossena commences as a rule in childhood 


or youth, the large majority of cases giving a history 
of the trouble beginning between the tenth and 
twentieth years of life. 

In cases in which atrophic rhimtis is found free 
from any foetor it wiU generally be discovered on 
inouiry that the symptoms commenced much later 
in life (e c. at, or after, the age of forty). Though 
dehcate children seem to be more prone to become 
the victims of foetid atrophic rhinitis, it is very fre- 
quently encountered m Arsons who are otherwise 
m perfect health. It is five times more frequent in 
the female sex than in the male. It is probably not 
contagious, and when, as is not infrequently the 
case, It occurs in two or three members of the same 
family, hereditary predisposition to the atrophic 
process may be assigned as the cause. 

Symptoms — On examining the patient the 
charactenstic foetid odour is at once perceived. It 
IS noteworthy, however, that the patient, though his 
sense of smpll is usually not entirely lost, is quite 
unconscious of it. The nasal chambers, when ex- 
amined by the aid of the speculum and rhmoscojnc 
mirror, present a very roomy appearance , the mucosa 
and subjacent bones, particularly the inferior turbi- 
nated, are atrophied to a marked degree. Owing 
to the shrinkage of the mucous membrane, which 
has a dry and thin appearance, it is possible to see 
much farther into the nose than is normally the case, 
and frequently the opemngsof some of the accessory 
sinuses (e.g the frontal) and even of the Eustachian 
tubes can be seen The mucous membrane is in 
large part covered by crusts, which are very adhe- 
rent, and result from the drying of the muco- puru- 
lent secretion of the mucosa On removing a crust 
the subjacent mucous membrane may show light 
exconations, but there is no ulceration. The naso- 
pharynx has a similar dry appearance, and may 
contain crusts and muco-pusj and the atrophic 
process may affect the mucosa of the pharynx, and 
even, in rare cases, of the larynx 

Diagnosis — The diagnosis presents no diffi- 
culty ' the association of the roominess of the nasal 
passages, the atrophy of mucous membrane and 
turbinated bones, the crusts and muco-pus, and the 
characteristic stench exhaled taken together are un- 
mistakable 

Treatment — Ozaena is still an incurable dis- 
ease, though simple treatment robs it of its worst 
symptom This consists in thoroughly cleansing the 
nose of the crusts and muco-pus For this purpose 
the nasal spray should be employed at least twice 
daily (night and morning). Strong antiseptics ap- 
plied to the nasal mucosa are inadvisable, and the 
best results will generally be obtamed by the em- 
ployment of a mild alkaline solution such as the 
following Sodii bicarb, gr viij, Boracis gr. viij, 
SodirChloridi gr iv, Glycermi v\ xxx, Aquse ad Jj. 
The important points are to use the spray«syolution 
warm and liberally, so as to soften and remove the 
crusts. The vast majority of cases of ozsena require 
no other treatment. In very neglected cases it may 
be necessary to remove the crusts with a probe. 
Some patients derive benefit firom the use 01 paro- 
lemeiued in an atomiser. Gottstein’s meth<M of 
treatment consists in preventing the formation of 
crusts by stimulating the mucous membrane to pour 
out an increased amount of watery secretion. Wi^ 
this obiect m view a plug of cotton-wo(d Is intro- 
duced into the nostrils altemately and retained for 
some hours. The tdugs may be soaked in g^lycerine 
prior to their introauction. The general eondition 
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will in numy cases require attention ; thus tonics, 
good food; and cod-liver oil are useful adjuvants in 
cases in which anaemia or a scrofulous tendency is 
met with. 

4. Rhlnorrhcoo. — By this name is described a 
somewhat rare condition, the chief symptom of 
which is a profuse discharge*— generally ^e, serous, 
and watery, but sometimes milky or of the colour 
of urine — of nervous origin and recurring with a 
certain regularity. The discharge may be bilateral 
or may come firom one nostril only, and commonly 
occurs about once a day, lasting fiom a few minutes 
to some hours, and ceasing quite suddenly. It may 
be preceded by some symptoms of irritation in the 
nose and sneezing, but frequently none such are 
observed. The fluid comes from the nasal mucosa, 
which is commonly, in these cases, oedematous and 
hypertrophied. The treatment consists in cau- 
terising the mucosa covering the middle and in- 
ferior turbinated bones, and in giving an astringent 
nasal spray, e.g. Alum (gr. iv) or Iron-alum (gr. ij) 
dissolved in an ounce of distilled water. This 
treatment, as a rule, only mitigates and does not 
cure this distressing condition, but frequently after 
months or even years the dischaige ceases as sud- 
denly as it commenced, and does not return. 

Patients are sometimes seen who have sustained 
a fracture of the base of the skull in the region of 
the ethmoid bone, and who suffer, especially in 
certain positions of the head, from an escape of 
cerebro-spinal fluid. This condition must not be 
mistaken for that described above. 

j. Post-nasal Vegetations.— Synon. : Ade- 
noid Vegetations. — Post-nasal Growths consist of 
an hypertrophy of * Luschka’s tonsil,* which is a 
mass of lymphoid tissue situated on the vault and 
on the posterior wall of the naso- pharynx, and is 
constantly present in young subjects. The pharyn- 
geal tonsil, when examined in a young child, is 
found to be bounded on each side by the orifice of 
the Eustachian tube, and to present on its surface 
several vertical furrows, which partially subdivide 
it. This lymphoid structure, which is soft and 
bulky in the young child, tends to become partly 
absorbed and in part to undergo a fibrous transfor- 
mation as adult life is approaching ; hence adenoid 
growths in adults are always firmer and more 
fibrous than in the young child. 

Etiology. — T he condition may be observed in 
infants a few months old, but commonly comes 
under notice between the third and eighteenth 
years of life. Heredity certainly plays an important 

rtin its causation, and frequently several mem- 

rs of a family are affected. The growths are 
frequently found along with hypertrophied tonsils, 
enlarged cervical glands, and thickening qf the 
nasal mucous membrane, but are not uncommonly 
observed free from any such association. 

Symptoms. — Frequently there are no striking 
symptoms ; and in general the patient is brought for 
treatment on account of some complication which 
has arisen, especially ear-ache or otorrhoea. 

In infants with bulky adenoid vegetations sucking 
the nipple may be difficult or impossible. Mouth- 
breathing is the rule, emdaily during sleep; 
and snoring, with semi-suffocative attaclu, is fre- 
quent. The open mouth, obliteration of the naso- 
labial fold, short upper lip, and drawing down- 
wards of the inner canthi of the eyes give a vacant, 
semi-idioric appearance to the face, which is very 
chatacteristic. The voice is modified, and there 1 $ 


inability to pronounce properly m, n, ng'y 
and t; m is generally, ana n frequently, mispro- 
nounced A 

Diagnosis. — There are two methods in general 
use: (l) Posterior rhinoscopy, which can be em- 
ployed in less than h^f of all cases, as it is useless 
in children under 8 or 10 years of age, and in 
those who are unmanageable and fractious; and 
(2) Digital exploration, which gives entirely satis- 
fectory information. The index-finger is passed 
rapidly into the mouth along the under surface of 
the soft palate and up into the naso-pharynx. This 
method of examination is instantaneous, not really 
painful, and by means of it the presence, size, con- 
sistence, and relations of the adenoid mass may be 
determined. The examining finger must be aseptic, 
and the examination conducted with the utmost 
gentleness. On the posterior pharyngeal wall are 
• frequently to be observed in children soft oedema- 
tous gelatinous-looking granulations, which increase 
in size and number as they approach the naso- 
pharynx. These, when seen, always indicate the 
presence of post-nasal growths. They are hyper- 
trophied patches of the lymphoid tissue of the part, 
histologically indistinguishable from * adenoids * 
except that they lack their ciliated epithelial cover- 
ing. 

Post-nasal growths present themselves in two 
very distinct types : (i) In one the growths are soft 
and oedematous, easily lacerable, highly vascular, 
and prone to bleed. They hang down as spongy 
papillary masses, and give to the examining finger 
a sensation which has been aptly compared to that 
of touching a bunch of earthworms. (2) Much 
more frequently the mass presents the character of 
a distinct tumour. It is firm, fibrous, and smooth, 
except where it is vertically furrowed, and gives the 
impression of a tense elastic tumour, springing 
from the vault and the posterior wall of the 
pharynx. 

Prognosis and Complications of Adenoid 
Vegetations.— Although these growths have a 
marked tendency to disappear at or shortly after 
the time of puberty they may yet exercise a most 
harmful influence. They are always a serious 
menace to the ears, since obstruction of the Eus- 
tachian tubes with consequent deafness and inflam- 
mation of the middle ear, purulent or non-purulent, 
are very prone to result. Catarrhal conditions of 
the nose, pharynx, larynx, and lungs are at all times 
liable to be induced by the presence of these growths ; 
and various infectious diseases, chiefly scarlet fever, 
diphtheria, and measles, are far more dangerous and 
more likely to be attended by grave complications 
in children who suffer from post-nasal vegetations. 
Moreover, these growths undoubtedly produce de- 
formity of the chest, and arrest not only the physical 
development of the child, but also its mental pro- 
gress— probably in large part owin^ to the deafness 
th^ occasion. It is beyond question that 99 out 
of every 100 children from whom adenoid vegeta- 
tions have been removed improve markedly in 
every way within a few weeks after the operation. 

Treatment. — Palliative treatment is of little 
value. The nasal spray may be used twice or 
thrice daily to clear away the muco-pus which is 
commonly present, and thus by reducing any 
catarrhal inflammation to slightly increase the air- 
way in the naso-pharynx. The only reliable treat- 
ment is removal of the growths, and this is essential 
in all cases in which any aural or respiratory com- 
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plications (e g. deafness, pain in the ear, recurring 
attacks of bronchitis) exist 

An anaesthetic is, in this country, almost always 
administered. In infants it is perhaps best dis- 
pensed with. Chloroform should, in the wnter*^8 
opinion, never be given, most of the few deaths 
having occurred m cases in which this anaesthetic 
was administered. It must be borne in mind that 
anaesthesia introduces an element of danger into an 
operation otherwise devoid of risk. For the re- 
moval of adenoids alone nitrous>oxide gas with or 
without admixture with oxygen suffices for a fairly 
rapid operator, and is the safest of all ansesthetics. 
If, as frequently happens, hypertrophied tonsils de- 
mand removal at the same time, the A C E mixture 
answers admirably The best position is with the 
patient lying on the right side with the head sup- 
ported by the ansesthetist or assistant beyond the 
end of the table, and kept about an inch lower than 
the rest of the body, the face being turned slightly 
downwards In this position blood runs freely out 
of the mouth and nose and cannot enter the larynx 
The removal of the growths may be accomplished 
by means of cutting forceps, of which Lowenberg’s 
forceps, or one of the modifications of this instru- 
ment, may be used, but most operators prefer 
Gottstein’s curette For softish growths this in- 
strument leaves nothing to be desired ; for a firm 
adenoid tumour in an older patient it is often neces- 
sary to punch several pieces out of the mass before 
curetting Scrupulous care must be taken to ensure 
all instruments used being sterile Haemorrhage is 
frequently alarming for a few seconds, but rapidly 
sto^ spontaneously Fatal haemorrhage is almost 
unknown Most patients require no after treat- 
ment, except perhaps a laxative on the second or 
third day after the operation In a small propor- 
tion of cases the operation may be followed by 
some febrile disturbance with swelling of the cer- 
vical glands, acute otitis media, or acute tonsillitis, 
but these accidents can generally be prevented by 
sterilising the instruments employed Recurrence 
to a slight extent is frequent, but, except in very 
young children under three or four years of age, 
the surgeon can as a rule promise confidently that 
no recurrence sufficient to call for a second opera- 
tion will take place 

The results of the operation are, as above indicated, 
almost invariably excellent, the deafness and otor- 
rhoea, if present prior to the removal of the growths, 
rapidly disappear, speech and nasal respiration be- 
come normal, and the physical and mental develop- 
ment of the patient improves to a remarkable 
extent 

6 Syphilis may attack the nose in almost any 
part, and may affect bone, cartilage, skin, or mucous 
■membrane, or any combination of these The con- 
dition may be due to hereditary syphilis or to the 
acquired form in any of its stages 

Hereditary Syphilis attacks primarily the mucous 
membrane of the nose. It is met with in infents a 
few days or weeks old in the form of ‘ snuffles,’ a 
catarrhal inffammation of the nasal mucosa, the 
discharge from which soon becomes muco-punilent 
or purulent. The swelling of the nasal mucosa 
with formation of crusts obstructs nasal respiration, 
e^cially in suckling and during sleep. If not 
efficiently treated the inflammatory process may 
fpread to the bones and seriously deform the nose. 
This accident is, however, far more apt to occur m 
those cases tn which the nose is attacked about the 


period of puberty. In this delayed hereditary form 
of nasal syphilis the commencement of the trouble 
is also a rhinitis with muco-purulent or purulent 
discharge and much obstruction to nasal respiration. 
After some days or weeks the discharge (in un- 
treated cases) becomes blood-stained and foul (so- 
called syphilitic ozdena), and the bones of the nasal 
chambers become involved in an osteo-periostitis, 
which leads to necrosis, which may at times be most 
extensive The nasal bones, the vomer, inferior 
turbinals, and palatal processes of the maxillae are 
those most frequently affected ; and when the two 
first-mentioned suffer the nose is apt to be charac- 
teristically sunken and deformed 

Acquired Syphilis — Primary chancres of skin or 
mucous membrane are exceedingly rare if we ex- 
cept those situated around the orifice of the 
Eustachian tube, due to catheterisation with in- 
fected instruments The diagnosis of these chamcrei 
of mucous membrane is rarely made with certainty 
prior to the appearance of secondary symptoms 

In the secondary stage mucous patches {^plaques 
muqueuses) are met with on the nasal mucous 
membrane almost always in association with others 
in the mouth, fauces, tongue, ■vulva, or anus. They 
appear as little superficial erosions which may be 
hidden by overlying scabs; and not infrequently 
they form a nng around the margin of the nostril 
and may block the onfice The process does not 
extend deeply and never involves the periosteum or 
bones of the cavities of the nose. The diagnosis is 
confirmed by the discovery of other syphilitic phe- 
nomena 

Tertiary syphilitic lesions of the nose are com- 
mon and destructive, and often leave behind them 
serious deformity They are chiefly observed four 
years or more after the appearance of the chancre, 
attack pnmarily the bones, and, as a rule, involve 
the mucous membrane subsequently The bony 
lesions are in general a combination of necrosis and 
canes The bones most frequently attacked are 
the vomer, the nasal bones, and the upper surface 
of the palatal processes of the maxilbe Gumma- 
tous destruction of the septal cartilage is likewise 
very common. The symptoms are at first indefinite 
Soon, however, complaint is made of stuffiness in 
the nose, and of blood-stained foetid purulent dis- 
charge, the odour of which is (unlike that in true 
ozsena) disagreeably manifest to the patient Fre- 
quently small particles of dead bone can be found 
in the nasal discharge After cleansing the nose 
with a spray, an examination reveals *he presence 
of crusts partly covering ulcerated surfaces of mucous 
membrane, sloughs of greyish or purplish hue, and 
frequently of bare sequestra of bone, generally much 
darkened or even black in colour The above re- 
presents a severe and advanced stage of the disease 
In an earlier stage, before necrosis has occurred, the 
gummatous infiltration may be absorbed by appro- 
priate treatment and leave little or no trace of its 
presence. Should the ethmoid bone be attacked, 
as rarely happens, the condition is most grave, as 
septic meningitis is apt to develop In general 
after the casting off of several smalt sequestra, a 
tendency towards healing, even in untreated cases, 
is apt to manifest itself ; m rare instances, however, 
particularly in debilitated drunkards, destruc- 
tive process may advance with terrible rapdity and 
involve several of the bones of the face, nving rise 
to a huge chasm with hideous defonmty. Fre- 
quently the deformity is increased owir^ to multiple 
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gummatous formation and ulceration in the skin 
covering the nose and cheeks. 

Treatment,— Primary and secondary lesions in 
acquired uphills and snulfles and other early here* 
ditary symptoms require a prolonged mercurial 
course. In cases in which there is abundant forma- 
tion of crusts and in which the erosions are spread- 
ing, tfie former may be removed after softening 
them with an ointment composed of Unguent, 
hydrarg. nitratis, 15 grains, or of Hydrarg. oxidi 
dav. 10 grains, to &e ounce of vaseline, and the 
raw surface of the erosion touched with a a-per-cent. 
solution of chromic acid in distilled water, or with 
a solution of perchloride of mercury (i to 1,000). 

In tertiary nasal syphilis, and in late hereditary 
manifestations, the best results are obtained by the 
combined administration of mercury and iodide of 
potassium ; the latter drug must in most cases be 

§ iven in foil doses — 15 grains to 30 grains thrice 
aily to adult patients. The other indications are 
to wash avray with a mild antiseptic spray the 
blood-stained purulent discharge and to remove 
any loose sequestra of bone. In addition, parti- 
cularly in late hereditary manifestations, it is fre- 
quently wise to administer tonics and cod-liver oil. 

7. Tubercular Disease. — Tuberculosis at- 
tacks the nose in two very different forms, (a) 
Lupus, Tubercular disease of mucous mem- 
brane. These two conditions, though both caused 
by the tubercle-bacillus, demand separate de- 
scription. 

{a) Lupus . — Lupus affecting the external aspect 
of the nose is described in the articles Lupus 
Erythematosus ; and Skin, Tuberculosis of. 
Lupus of the nasal mucosa is generally an extension 
of the disease from the skin, and is rarely a primary 
condition. It is chieBy met with in young subjects 
and occurs chiefly in the region of the cartilaginous 
septum, inferior turbinals, and anterior part of the 
Boor of the nose. It may not infrequently be seen 
on the upper surface of the soft palate and in the 
naso-phai^x. The symptoms are at the beginning 
quite slight, complaint being generally made of 
stuffiness in the nose and scab-formation. On ex- 
amination several tiny nodules varying in size from 
a millet-seed to a hemp-seed are observed ; they are 
generally discrete, superficially ulcerated, and in 
part covered by crusts. Frequently perforation of 
the septum is found, the margins of the orifice 
being surrounded by flabby granulations. The 
diagnosis is rendered easy by the almost invariable 
co-existence of lupus of the skin. The progress of 
the condition is essentially chronic, lasting several 
years. The bones of the nose are never attacked, 
necrosis being therefore unknown. This is an 
important pomt in the differential diagnosis of 
lupus and uphills, though it must be remembered 
that the two conditions may be found together. 
The treatment of lupus of the nasal mucosa must be 
thorough. General treatment (cod-liver oil, iron, 
tonics, &c.) is necessary, but it is upon local treat- 
ment that the chief dependence must be placed. 
All the diseased tissue must be freely destroyed, 
preferably by curettmg with a small sharp spoon 
and then applying either a bead of chromic acid or 
lactic add (5o-per-cent. solution or undiluted). 
Any small recurrences, which are very apt to form, 
must be treated in a similar way. The electric 
cautery is frequently used, but the writer employs it 
only ^er a thorough preliminary curetting. The 
results of this treatment are frequently excellent 


( 3 ) Tubercular Disease of the Nose is distinctly 
rarer than lupus. Usually it is secondary to tuber- 
culosis of the lungs or larynx. Only veiy rarely is 
it primary, in which case it generally assumes the 
form of an irregular, nodular, pedunculated tumour, 
which is friable and bleeds on the slightest contact, 
and grows from the septum nasi in a person otherwise 
in good health. Soon this mass begins to ulcerate, 
becomes partly hidden by scab-formation, and eats 
a hole in the septal cartilage. Glandular enlarge- 
ment in the neck and submaxillary region then 
follows. Tubercular ulceration, secondary to dis- 
ease of lungs or lai^x, is much more common. It 
is found generally in the last stages of phthisis, and 
may attack any part of the nasal mucosa, though 
most commonly its site is on the septum and floor 
of the nose. The ulcers may be single or multiple, 
and vary from the size of a split-pea to that of a 
florin. Their margins are irregular, excavated, and 
surrounded by a ring of little tubercles in various 
stages of formation or of ulceration. Their bases 
are covered with muco-purulent secretion or sloughs, 
and present a yellowish -grey or reddish -grey colour. 
The progress of such ulcers is slow, and perforation 
of bone or cartilage is common. 

Diagnosis. — In the secondary (ulcerative) type 
no difficulty is encountered owing to the co-existence 
of phthisis (pulmonary or laryngeal). In tubercular 
tumour (the primary form) the recognition of the 
case is frequently extremely difficult. Syphilitic 
disease, sarcoma, and epithelioma have to be ex- 
cluded — the first of these by the failure of anti- 
syphilitic treatment. The diagnosis may in certain 
cases be made by the microscopical examination of 
a portion of the growth, or by finding tubercle- 
bacilli ; but where the diagnosis rests between 
tuberculosis and malignant disease it is wise in gene- 
ral to remove the growth first and ascertain its exact 
nature afterwards. 

Treatment. — ( i) Of Tubercular Tumour. — 
This consists in encircling the pedicle with the 
galvano-caustic snare, and in thoroughly curetting 
its base. After curetting lactic acid (50- per-cent, 
solution) must be well rubbed into the raw surface, 
or iodoform dusted over it. 

(2) Of Secondary Ulcerative Form. — Here 
the treatment can be only palliative, especially when 
the ulcers are multiple and the phthisis advanced. 
Mild antiseptic nasal sprays with insufflation of iodo- 
form alone, or mixed with boric acid ( i to 4), may 
be used. If the ulcer is solitary and the general 
condition fair, lactic acid may be applied (50 per 
cent.), after curetting the ulcer. Healing of these 
secondary tubercular ulcers, however, the writer has 
never seen. 

8. Affections of the Septum Nasl.—The 
chief affections of the nasal septum are : ( i ) Devia- 
tions and Spurs ; (2) Haematoma ; (3) Abscess ; 
and (4) Perforating Ulcer. 

(I) Deviations and Spurs.— K perfectly vertical 
nasal septum is exceptional in the adult though the 
normal condition in the young child. The carti- 
laginous portion is commonly the part most de- 
flected, the hinder bony margin of the septum being 
in general quite vertical. The septum may present 
a general convexity on one side and a corresponding 
concavity on the other side ; or the deviation may 
be of the sigmoid type, in which the deflection is 
towards one side below and anteriorly, and towards 
the opposite side above and posteriorly. 

Spun of the septum are of two kinds— linear 
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ridges (crests), and the much rarer conical spines. 
Both varieties are usually found in or about the line 
of junction of the vomer with the septal cartilage. 
They are frequently observed along with deviation 
of the septum nasi, and consist chiefly of cartilage, 
though some bony substance is often present in their 
interior. The symptoms to which they give nse 
are dependent in large measure upon tfie degree of 
obstruction to nasal respiration which they occasion. 
Slight deviations and spurs produce no symptoms, 
and call for no treatment Where, however, they 
are of large sire they tend to produce obstruction, 
and chronic nasal catarrh with associated affections 
of the Eustachian tube and middle ear Sometimes 
a conical spine presses against the antenor portion 
of an enlarged inferior turbinal bone and causes 
ulceration, hsemorrhage, or even suppuration 

Treatment. — Cauterisation of the inferior tur- 
binal body with the galvano-cautery, by causing 
shrinkage of its hypertrophied mucosa, will, in many 
instances, be found effectual in relieving the sym- 
ptoms, and should in the majority of cases be given 
a fair trial prior to resorting to more severe mea- 
sures When, however, it is necessary to remove 
the projecting part of the septum (summit of con- 
vexity) or a crest or spine, the mucous membrane 
covering the prominence is to be incised in a direc- 
tion from behind forwards, and then the projection 
sawn off by means of a Bosworth’s nasal saw. 
When the deviation is of the sigmoid type the lower 
convexity is alone to be attacked, the upper one 
being as a rule out of reach and not much of an 
obstacle to nasal respiration 

(2) Hcsmatoma of the —Owing to the 

fact that the mucous metnbrane covering the nasal 
septum IS not firmly adherent to the cartilage and 
bones, it is very readily detached from these struc- 
tures by an effusion of blood. In certain cases a 
unilateral hematoma may be found as the result 
of some injury associated with sudden twisting of 
the septal cartilage. More frequently we have to 
deal with a bilateral hsematoma, which is always 
the result of a fracture of the cartilage or one of the 
bones of the septum A haematoma presents itself 
as a purplish red swelling on one or noth sides of 
the cartilaginous septum, just inside the nostrils, 
with a broad base and a distinctly fluctuating elastic 
feel. In bilateral cases pressure on the one side 
causes collapse on that side, and an increase in the 
prominence on the opposite side of the septum. 
As a rule no treatment is required beyond attending 
to the fracture (if one be present) of the septum. 
Should, however, the swelling be of great size, and 
suppuration threaten, an incision may be made on 
each side through the mucous membrane ; the 
blood, clot, or blood-stained serum evacuated, and 
the pockets washed out with an antiseptic solution, 
e.g. biniodide of mercury, i to 2,000 This small 
operation should be preceded by antiseptic irrigation 
ot the nose, and followed by plugging the nostrils 
with strips of double-cyanide or i^oform gauze. 

(3) Absccse of the Septum , — Acute abscess is com- 
monly the result of the suppuration of a hasmatoma. 
A more senous variety is that of lymphatic origin 
secondary to a boil in the region of the columella 
nasi. The former is generally bilateral, the latter 
unilateral. The symptoms are those of nasal ob- 
struction, and fever with redness and swelling of 
the nose. 

Chronic abscess may be due to necrosis of bone 
or cartilage the result of traumatism, syphilis, or 


tuberculosis ; or may be found as a complication of 
small-pox, typhoid, or other specific fever. 

Treatment. — An acute al^ess requires incision 
and antiseptic irrigation. A chronic abscess de- 
mands m addition curetting and removal of necrotic 
portions of bone or cartil^e. It is apt to leave 
behind a perforation of the septum. 

(4) Perforating Ulcer of the Septum. — Apart 
from perforation of the septum due to syphilis or 
tuberculosis, there occurs also a slowly progressive 
circular ulcer situated just withm the nostril first 
described by Jonathan Hutchinson, and known as 
‘ perforating ulcer of the septum ’ The process 
starts in the mucous membrane covenng the septal 
cartilage ; a grey sloughy false membrane appears 
and IS cast off, and the denuded cartilage is slowly 
eroded The ulcer usually perforates the septum, 
but rarely it stops short and cicatrises. When the 
perforation is complete and the margins of the hole 
have healed, the opening is so wonderfully regular 
and clean cut that it has been thought to be of con- 
genital origin Of the true pathology of perforating 
ulcer little is known. Workers in chromic acid are 
peculiarly liable to suffer from it Symptoms may 
be absent, and the patient may be unaware of the 
fact that his septum is diseased or perforated. 
Generally there is a feeling of irritation which leads 
to scratching and picking the surface of the ulcer. 
Epistaxis IS not infrequent When the ulcer has 
perforated, healing of the margins of the perforation 
enerally occurs, but the aperture in the septum 
oes not close. 

Treatment consists in spraying the nose with a 
warm solution of bicarbonate of sodium and borax 
(of each 5j to water gviij) to remove the crusts, 
and in cauterising the ulcer (after applying a 10- per- 
cent solution of cocaine) with the acid nitrate of 
mercury or the galvano-cautery Thereafter an 
ointment consisting of Hydrarg. oxid flav or iodo- 
form, 5ss to the ounce of lanoline, may be employed. 

9. Foreign Bodies in the Nose are very fre- 
quent in children, in hysterical women, and m the 
insane. Among those which are most common 
may be mentioned peas, beans, glass-beads, pieces 
of slate-pencil, cherry- and plum-stones , these are 
almost always introduced by the patient through the 
antenor nares A foreign body (eg a particle of 
food) may also be forced into the nose through the 
posterior nares in the act of vomiting Sometimes 
a detached and loose sequestrum plays the part of 
a foreign body. Foreign bodies introduced by the 
antenor nares are commonly found situated on the 
floor of the nose or under cover of the infenor tur- 
binal, while those vomited into the nose are most 
frequently seen in the middle meatus The 
presence of a foreign body generally produces after 
an interval of time an offensive muco-purulent 
or purulent discharge commonly tinged with blood ; 
ana symptoms of nasal obstruction are manifested 
Much depends on the nature of the foreign body : 
thus while a pea or bean swells very soon by imbibi- 
tion of fluid, and may even sprout, a glass bead will 
produce symptoms much more slowly. The dis- 
charge is intensely foetid and initant, causing fre- 
quently an eczematous condition of the skin of the 
upper hp and around the aperture of the nostril. 
The discharge is necessanlv unilateral ; and in evei^ 
case of unilateral nasal discharge occurring in a chila, 
especuUy if it be foetid, the presence of a foreign 
bc^y should be suspected 

The treatment consists in spraying the nose with 
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a I -per-cent, solution of cocaine, and renfovbg the 
fore^n body. Forceps should not as a rule be used 
to seke the object, as they are apt to miss their 
hold and to shoot the foreign body further into the 
nose. A small hook, or a probe of which the last 
one-third of an inch is bent to a right angle with 
the rest of the instrument, is to be insinuated behind 
the foreign body, which may then be easily with- 
drawn. Its removal suffices for the cure of the 
symptoms, but a mild antiseptic nasal spray may be 
given to cleanse the nose. 

Rkinoliths. — Calculous concretions are oc- 
casionally found in the nose. They invariably 
originate round a foreign body or a plug of inspissated 
mucus. The^ consist largely of phosphate and 
carbonate of ume, and give rise to the same sym- 
ptoms as a foreign body. The resulting purulent 
rhinitis tends to further deposition of calcareous 
matter, and thus the rhinolith increases in size. The 
treatment of rhinoliths is removal. In cases of 
small nasal stones this is easy<enough, but large 
rhinoliths may require to be crushed in situ ; or it 
may be necessary to detach the ala of the nose to 
facilitate their removal. In other cases they may be 
pushed back into the pharynx and thus removed. 
Care should, however, be taken in such cases, 
especially when an anaesthetic is administered, that 
the foreign body is not allowed to fall into the 
larynx. See p. 335. 

10. Parasites In the Nose.— In this country 
they are exceedingly rare, but in hot climates 
various species of dies, attracted sometimes by the 
odour of decomposition in cases of ozaena, gain en- 
uance to the nose and there lay their eggs. The 
warmth and moisture ensure that these are hatched,, 
and the maggots swarm all over the nose and 
accessory cavities, and may destroy the mucosa and 
even cause necrosis of the bones, and frequently 
death. Earwigs, leeches, the Oxyuris vermicularis, 
and the Ascaris lumbricoides are occasionally found 
in the nasal passages, and also the larvae of the 
common bluebottle. The treatment consists in 
irrigation of the nose with antiseptic solutions or 
the introduction of chloroform-vapour into the nose. 
Both these methods have for their object the de- 
struction of the m^gots, but it is obviously a 
matter of extreme difficulty to ensure that all these 
are destroyed in the accessory sinuses of the nose. 

11. Rhinoscieroma.— This condition, first de- 
scribed by Hebra in 1870, is practically unknown 
in Great Britain. It is chiefiy met with in the 
^tem districts of Austria, in Southern Russia and 
in Central America. It is to be grouped with the 
infective granulomata, and is characterised by the 
formation of exceedingly hard nodular thickenings 
in the skin and mucous membrane of the upper 
resf^tory passages. In more than 90 per cent, of 
all cases the nose is attacked. The nodules are 
either discrete or diffuse. They are painless, and 
vary in colour from that of the normal skin to a 
dusky red hue. Their surface is smooth and shining, 
and they tend to invade the tissues in their vicinity 
both superficially and deeply. The condition, 
which is quite incurable, lasts for years, and other 
parts besides the nose become infected, chiefiy the 
palate, phaiynx, upper lip, maxilla, and larynx. 
Ulceration is veiy rarely seen. The nodules on 
histological examination ^ow chiefiv large round 
cells (much like those of a round-celled sarcoma), 
and in them is always to be found a short, thick 
badlltts (Bacillus of Frisch) which is undoubtedly 


the cause of the disease. Retrogressive changes* 
occur in the nodules, resulting in the formation of 
cicatricial connective tissue. Thus the infiltrated' 
parts become markedly contracted, and stenoses of 
nose, pharynx, and larynx are produced. The 
cartilaginous induration and brawny thickening of 
nose and upper lip, and the nasal and frequently 
laryngeal stenosis, along with the entire absence of 
ulceration, distinguish rhinoscieroma at once from 
lupus, malignant disease, and syphilis. Prognosis 
is hopeless, a cure being unknown. Treatment is 
seldom of any service except for laryngeal stenosis, 
when tracheotomy will prolong life. Interstitial in- 
jections of antiseptic solutions, the rubbing into the 
affected parts of a i -per-cent, solution of corrosive 
sublimate in lanolin (Doutrelepont), the thermo- 
cautery or the sharp spoon have all been advocated. 

12. Nasal Diphtheria. — Diphtheria affecting 
the nose is described in the article on Diphtheria. 
In this place it will suffice to draw attention to the 
fact that a sanious diphtheritic discharge from the 
nasal cavity or a diphtheritic membrane on its 
mucous surface may exist without any severe con- 
stitutional symptoms. 

13. Tumours of the Nose. — The commonest 
tumours of the nasal chambers are myxomata and 
fibro-myxomata, which almost always tend to assume 
a polypoid shape. Less frequently there occur 
angiomata, adenomata, osteomata, enchondro- 
mata, and malignant neoplasms, epitheliomata and 
sarcomata. 

Myxomata or Mucous polypi are very soft, gelati- 
nous and almost translucent in appearance. Their 
colour is whitish-grey, with a faint blue or pink 
tint. They are, when of any size, generally 
pyriform and pedunculated, more rarely sessile. 
They vary in size from that of a hemp-seed to that 
of a plum, and are commonly multiple. Their 
most frequent site of attachment is the lower border 
of the middle turbinated bone ; less frequently they 
grow from the superior turbinated bone and superior 
meatus. Very rarely they spring from the septum 
and inferior turbinated body, and never from the 
floor of the nose. They may arise in the interior 
of the accessory sinuses, and may grow backwards 
into the naso-pharynx, where they may attain large 
dimensions. The cause of mucous polypi is most 
uncertain, though it is probable that affections of 
the accessory sinuses, around the orifices of which 
they are most commonly situated, play a part in 
their production. The tumours consist of gelati- 
nous myxomatous tissue containing a varying amount 
of fibrous stroma, with few vessels and no nerves. 

^They are commonly covered externally with ciliated 
epithelium. 

Symptoms. — At first these are slight, complaint 
being made of nasal obstruction, and a feeling of 
fulness in the head, aggravated in dan^ weather, 
as the polypi are very hygroscopic. There is an 
excessive secretion from the nostrils, which is at 
first mucous but becomes later muco-purulent or 
even purulent ; epistaxis is not uncommon. Reflex 
disturtonces are prone to occur, the commonest 
being asthma, hemicrania, neuralgia and cough. 
When the polypi completely block the nose the 
latter becomes broadened and total loss of smell 
with dryness and initadon of the phaiynx result 

Trbatment. — Removal of the polypi is the 
only efficient treatment, and this is to be followed 
1^ cauterisation or curetting of their divided pedicles 
in order to prevent recurrence. Avulsion with 
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polypus-forceps is a rude and obsolete method. 
Either the cold snare or the ^Ivano-caustic loop 
may be used. In all cases the instrument must be 
guided by the sense of sight, and a solution of 
cocaine must be previously employed, preferably in 
the form of a spray. Cocaine has the triple advan- 
tage of deadening pain, causing shrinkage of the 
neighbouring hypertrophic and hypersemic mucosa, 
and lessening the hsemorrhage. The cold wire- 
snare IS the best instrument to use in the case of 
large polypi. Its employment must be followed by 
the curettage or the destruction of the base of 
attachment by the application of the galvano-cautery 
or of chromic acid For smaller and very numerous 
polypi the galvano-caustic snare answers best. It 
has the advantage that it destroys the pedicles of 
the polypi, but adhesion between the turbinal body 
and the septum nasi is apt to follow its use In 
bad cases several sittings will be required before 
every particle of myxomatous tissue can oe destroyed. 
The after-treatment consists in the employment of 
a mila alkaline nasal spray. 

An^omata of the nose are very rare tumours, 
of a bluish-red or violet colour, which grow from 
the septum nasi or upper (olfactory) portion of the 
nose They produce nasal obstruction and severe 
epistaxis They have a broad base of attachment 
and an irregularly mammillated appearance, and 
frequently pulsate They must not be confounded 
with mucous polypi Such a mistake might give 
rise to profuse hsemorrhage after removal The 
treatment is destruction with the galvano-cautery or 
removal by means of the galvano-caustic snare. 
If the latter be used it is to be employed at a dull- 
red heat, and constriction is to be very gradually 
applied. 

Adenomata — Rarely tumours composed of glan- 
dular (mucous gland) tissue are founa in the nose. 
They are of firmer consistence than the mucous 
polypi, and merge into the surrounding hyper- 
trophic mucosa. The galvano-cautery or galvano- 
caustic snare must be employed for their destruction 
or removal 

Chondromata are rare apart ficom cartilaginous 
outgrowths or spurs on the inferior and anterior 
part of the nasal septum (ecchondromata) These 
latter are described under affections of the septum 
nasi True cartilaginous tumours (enchondromata) 
may grow from the septum or roof of the nasal pas- 
sages in children and young adults They obstruct 
nasal respiration and cause a muco-purulent blood- 
stained discharge If operable at ml they demand 
a formidable operation for their removal, and recur- 
rence of the growth is very frequent 

Osteomata — Apart from exostoses forming spilis 
and crests of the septum nasi, which have been 
already described, tumours composed of bony tissue 
— sometimes of cancellated but more firequently of 
ivory compact bone — are met with m the nasal 
passages and accessory sinuses ; they are, however, 
uncommon. In shape th^ are genendly round or 
oval, and they sometimes perforate the walls of the 
bony cavity in which they onginate. Until they 
attam a considerable size th^ give nse to no sym- 
ptoms. In their growth, however, by pressure upon 
neighbounng structures they cause severe neuralgic 
pains, a fe^g of nasal obstruction, ulceration of 
the mucous membrane that covers them, and thus a 
haemorrhagic or purulent discharge which may be 
foetid. iMmoval of these tumours is the only 
effectual treatment. The rarer cancdlous forms are 


readily removed by means of forceps or a fine saw. 
The ivory osteomUta, particularly when situated m the 
upper accessory cavities, ethmoidal, frontal or whe- 
noidal, can, in many cases, only be removed by 
operations which open or inpure the dura mater, 
and are therefore scarcely justifiable. When grow- 
ing firom the lower two-thirds of the nasal passages 
or from the antrum of Highmore their removal can 
be in general safely accomplished. 

Papillomata , — True papillomata of the nose are 
of infrequent occurrence, and must not be confounded 
with papillary hypertrophy of the mucous membrane 
covermg the inferior turbinal body, which is a far 
more common condition Their usual seat of origin 
IS the cartilaginous part of the nasal septum or the 
floor of the nasal fossa They are to be snared 
with the galvano-caustic loop or destroyed by the 
galvano-cautery. 

Malignant Tumours , — Primary malignant tumours 
of the nasal passages are fortunately rare. The 
vaneties which are met with are (i) epitheliomata 
and (2) sarcomata Malignant neoplasms originatmg 
in neighbouring parts and involving the nose by 
extension are mucn more common. 

Epitheliomata are rare as pnmary tumours, and 
may be composed of squamous or columnar epi- 
thelium. They originate either m the mucous 
membrane covering the septum or the turbinal 
bodies, and the course of such growths is at the 
commencement slow, then after a time it becomes 
very rapid The destructive process eats away nose, 
septum and palate, and gives rise to a horrible 
chasm in the centre of the face. Rapidly developing 
cachexia and death supervene. 

Sarcomata generally commence in the septum as 
chondro-sarcomata or fibro-sarcomata. The former 
variety is sometimes seen in young children, but 
sarcomata are more frequent m the aged. Malig- 
nant tumours of the nose cause frequent epistaxis, 
foul blood-stained discharge, loss of smell, and 
rapid wasting The prc^osis is very bad, their 
removal is always difficult, and in the upper ports 
of the nasal passages often impossible, owing to 
infiltration of the cranial bones Even after appa- 
rently free removal recurrence is the rule. In 
many cases the cautery may be used for their 
destruction or removal m preference to any severe 
operation on the bones of the free. 

Tumours of the Naso-Pharynx. — (i) Naso- 
pharyngeal Fibrous Polypi — These tumours are 
usually composed of almost pure fibrous tissue, 
sometimes mixed with myxomatous or cellular 
elements. They are generally covered by an un- 
broken mucous membrane, and spring by a broad 
base from the periosteum covering the bm of the 
skull, particularly from that of the basilar process of 
the occipital bone and the body of the sphenoid. 
These fibrous polypi of the naso-phazynx are dense, 
very hard, often lobulated tumours, of peat vascu- 
larity, and frequently of great size; meyare met 
with most frequently m young male adults. If not 
removed the mass displaces the bones in the neighr 
bourhood, which may become eroded, and sends 
large processes into adjacent cavities — e.g. cranium, 
orbit, and zygomatic fossa. These tumours have 
a distinct tendency to degenerate mto sarcomata. 

Treatment. — Removal of the tumour is ur- 
gently called for» but in large growths the aldatioa 
of tne mass is a very serious operation, owing to 
the severe hsemorrhi^ generally encountered, and 
the difficulty of gftining access to the pefficle. 
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Smaller growths may be removed by means of the 
galvano'caustic snare used very deliberately. 

growths require either as a preliminarv^ to 
their removal splitting of the soft pdate, which 

£ ’ves generally insufficient access to the growth, or 
mgenbeck’s osteo-plastic resection of both upper 
jaws. 

(2) Fibro-myxomatous or purely Myxomatous 
Polypi are occasionally found in the naso>phaiynx. 
These growths have their origin in the nasal 
passages, and spring from the hinder extremities of 
the turbinal bodies, or from the septum. They fall 
backwards into the naso-phapmx, and are therefore 
sometimes erroneously consider^ to be of naso- 
pharyngeal origin. They arc readily removed by 
the ^vano-caustic loop. 

14. Affections of the Aooessory Nasal 
Sinuses. — The maxillary (Antrum of Highmore), 
ethmoidal, frontal and sphenoidal sinuses are sub- 
ject to morbid changes, sometimes arisingprimarily, 
but far more frequently secondarily, to affections of 
the nasal fossae. 

(^j) Frontal Sinus , — Injuries to this sinus arefre- 

a uent as the result of direct violence. Fracture of 
le outer wall of, the sinus is apt to be accom- 
panied by emphysema of the neighbouring soft parts. 
Compound fractures, which involve the inner wall 
of the sinus and lay bare or even lacerate the dura 
mater, are, of course, formidable injuries. Not 
infrequently they are complicated, and caused by 
the presence of a foreign body. Operative 
interference is, of course, demand^ to remove 
the foreign body, and to purify the interior of the 
sinus. Not very infrequently, particularly in 
tropical countries, insects gain access to the interior 
of the nose, and lay their eggs in the frontal sinus ; 
when the young are hatch^ they are apt to give 
rise to violent inflammation and suppuration in this 
cavity. 

Inflammation of the frontal sinus is either acute 
or chronic, and most commonly results from exten- 
sion of inflammation from the mucous membrane 
of the nose (in chronic cases this is generally 
syphilitic or tubercular in origin) from the bone 
or periosteum. The symptoms of acute inflammation 
of the frontal sinus are pain— often unilateral and 
generally radiating upwards and outwards, along 
the inner two-thirds of the eyebrow — he^ache, 
and a feeling of fulness and distension in the frontal 
bone with swelling and tenderness to the touch. 
When suppuration has occurred there is dusky 
discoloration of the skin overlying the cavity. 

Suppuration (empyema) of the frontal sinus may 
be a sequel of acute inflammation, or may result 
from long-standing distension of the sinus with 
mucus, when the outlet into the middle meatus of 
the nose is obstructed. In chronic cases of em- 
pyema of the frontal sinus changes are apt to occur 
in the bony walls of the cavity, the floor of which 
often bulges into the orbit, displacing the eyeball. 
In extreme cases the bony wall becomes perforated, 
and the pus escapes into the orbital or cranial 
cavities, or into the nose. 

Treatment. — In the early stages local blood- 
letting (e.g. leeching) will be Mneficial ; and when, 
as is usually the case, the inflammation of the frontal 
sinus is secondary to some nasal condition, treatment 
directed to this latter must be at Ae same time 
^opted. When pos-formatioii is demonstrated by 
the marked increase in the severify of the^nnptoms 
evacuation of the purulent contents of the sinus 


must be at once undertaken, owing to the risk of 
cerebral or orbital complications. Evacuation of 
the pus by operating through the nose by way of 
the infundibulum is unsatisfactory and dangerous. 
In all cases it is best to operate from the forehead, 
and this can be done with a minimum of disfigure- 
ment by making the incision in the line of the eye- 
brow, which has been previously shaved. The sinus 
is then perforated by a small trephine, and a small 
drainage-tube passed through the infundibulum into 
the nose. Through this tube the cavity may be 
washed out. 

Tumours are not infrequently found in the frontal 
sinus. Those most commonly met with are 
osteomata, fibromata and myxomata, among inno- 
cent tumours, and sarcomata and carcinomata. 
They call for removal by external incision, and in 
the case of malignant neoplasm a large amount of 
the frontal bone may require to be ablated. 

{b) Ethmoidal Sinuses. — Affections of these 
sinuses are much less frequent than is the case^with 
the frontal sinus. Still empyema, myxomatous 
tumours, and caries or necrosis which may give rise 
to septic meningitis, may be met with. 

(c) Sphenoidal Sinus . — The affections of this 
cavity are very similar to those of the ethmoidal 
sinuses, and the symptoms in the two cases are 
practically identical. On account of the proximity 
of the sinus to the great vessels (internal carotid 
artery and cavernous sinus) caries and necrosis of 
the l)ony walls of the cavity are liable to give rise to 
fatal haemorrhage and septic sinus-thrombosis. 

{d) Maxillary Sinus or Antrum of Hightnore . — 
The commonest affection of the maxillary sinus is 
undoubtedly empyema, which may be the result of 
extension of inflammation from the nasal cavity or 
from the roots of one of the upper teeth, the fangs 
of which not uncommonly perforate the bony floor 
of the antrum. 

The symptoms of antral suppuration are tender- 
ness on pressure over the cavity and facial neural- 
gia ; sometimes oedema of the overlying soft tissues ; 
and in chronic cases with occlusion of the orifice of 
the antrum distension of the cavity, leading it may 
be to egg-shell crackling when pressure is made 
over the bone. A sign, that is when present dia- 
gnostic, is the sudden discharge of a considerable 
amount of pus from the nose when the head is held 
in a certain position, generally with the opposite 
side of the face resting on a pillow. Examination 
of the nose shows that the pus proceeds from under 
cover of the middle turbinated bone. It must be 
borne in mind, however, that this symptom is absent 
in the not infrequent cases in which the orifice of 
the antrum is obstructed. The purulent discharge 
from the antral cavity is in general foetid. Trans- 
illumination of the antrum in a dark room by 
means of an electric lamp held in the mouth with 
the lips tightly closed is a valuable guide to the 
diagnosis of antral empyema, the dark shadow on 
the affected side being in marked contrast with the 
translucent brightness on the normal side of the 
face. This is best seen in the region of the roof 
of the antrum, i.e. the floor of the orbit Cystic 
degeneration of the antrum, neoplasms and marked 
thickening of the lining of the cavitv may, how- 
ever, cause the same opacity to transillumination. 

When inflammation of the mucous lining of the 
antrum comes under observation before pus-forma- 
tion has occuned, hot fomentations, loctl blood- 
letting and appropriate treatment of any causal 
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nasal affection will be employed. As soon as pus 
has formed, particularly in cases in which the 
antral orifice is blocked, it must be removed. The 
antrum may be perforated (r) through the socket of 
a diseased uppnjr molar or bicuspid tooth, (2) 
through the outer wall of the cavity, or (3) through 
the inferior meatus of the nose by directing the 
trocar outwards through the inner (nasal) wall of 
the antrum A drainage-tube is placed in the 
cavity, which is to be irrigated frequently ; and if 
it be found blocked with polypi or granulation- 
tissue time will be saved by curetting such away. 
Drainage must be efliciently maintained until all 
purulent discharge has ceased. In cases of pus- 
formation in the antrum in which the antral orifice 
remains patent careful irrigation by means of a 
nozzle introduced into the antrum through the nose 
may suffice to cure the affection The removal of 
the anterior segment of the middle turbinal bone 
renders the introduction of the irrigating nozzle 
much more easy 

Tumours of the antrum are not infrequent 70 
er cent are malignant, sarcomata and carcinomata 
eing nearly equally common. Osteomata, myxo- 
mata, fibromata, and cystic tumours also are not 
unusual Innocent tumours may be removed after 
ablation of the outer bony wall of the cavity; 
malignant tumours demand excision of the upper 
jaw and are of very bad prognosis 

15 Reflex Nasal Neuroses — While there 
can be no doubt that treatment applied to the 
interior of the nose does in some cases markedly 
relieve or even permanently cure certain conditions 
mostly affecting the respiratory passages, it must be 
admitted that the exaggerated statements put for- 
ward by some rhmologists explain, if they do not 
entirely justify, the scepticism entertained by the 
profession regarding the connection between dis- 
eased qonditions in the nasal passages and other 
affections. 

In the large majority of instances, but by no 
means in all, it will be found that nervous ex- 
haustion or neurasthenia or hysteria will be found 
to play an important part in the production of the 
nasal neurosis, and that either hypenesthesia of the 
nasal mucosa or erectile swelling of the turbinated 
bodies will commonly be present. Space only 
admits of mention being made of some of the more 
important morbid conditions which may be relieved 
or even cured by mtra-nasal treatment. 

‘ Asthma — Not infrequently polypi, hypertrophic 

rhinitis, morbid conditions of the inferior turbinated 
bodies, and more rarely deformities of the septum 
nasi, are found in patients suffering from bronchial 
asthma ; and relief— most freouently only partial, 
but in some instances total ana permanent— of the 
asthmatic affection has followed treatment directed 
to the removal of the nasal condition. 

Paroxysmal CougktttgvcA Sneeting^t apt to be 
induced by hypertrophic and diseased conditions, 
particularly of the inferior turbinated bodies, and 
to cease after appropnate treatment, e.g. cauterisa- 
tion. 

Headache^ Neuralgia of the Fifth Nerves Megnm 
and Spasmodic Closure of the Glottis are in rare 
cases much benefited by intra-nasal treatment, and 
may therefore be considered as occasional reflex 
nasal neuroses ; but epilepsy, vertigo, exophthalmic 
goitre, and many othelr morbid conditions (many of 
wem of hysterical origin), have no claim to be con- 
sidered as such. See Pain m Viscbral Disbasb. 
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In connection with reflex nasal neurosis, mention 
must here be made of the interesting group of vaso- 
motor coryzas, of which the best known examples 
are hay-fever (see Hay-Fever), rose-fever, and 
rhinorrhoea, which last has already been described 
in this article. Herbert F. Waterhouse. 

NOSTALGIA {vSoros, return; and &Kyost sad- 
ness) — Synon • Fr Nostalgu ; Ger. Hetmwek — 
A form of melancholia, sometimes occumng in 
persons who have left their homes The symptom 
from which it derives its name is an intense desire 
to return home , and this is accompanied by great 
mental and physical depression, which may end 
fatally. See Melancholia. 

NUCLEUS— Cell. 

NUMMULATED SPUTUM a com). 

A form of sputum which, when spreading out on 
a surface or floating in water, resembles a coin in 
shape. See Sputum, Examination of 

NURSING THE SICK — Nursing is performed 
usually by women, under the direction of physiaans 
and surgeons Good nursing should put the sick 
under the best possible conditions for Nature to re- 
store health and to cure disease or injury The phy- 
sician or surgeon prescribes these conditions — the 
nurse carries them out Partly, perhaps mainly, 
upon nursing must depend whether Nature succeeds 
or fails in her attempt to cure Nursing is there- 
fore to help the patient to hve Training is to 
teach the nurse to help the patient to live Nursing 
is an art, and an art requiring an organised, prac- 
tical, and scientific training. For nursing is the 
skilled servant of medicine, surgery and hygiene 

Nursing may be divided under four heads 
(«) Hospital nursing (^) Private nursing that 
is, nursing one sick or injured person at a time, at 
home ; giving the whole time to that one patient, 
generally of the richer classes, {c) District nursing . 
that IS, nursing the sick or injured poor at home, 
taking as many cases as can be well attended to by 
one nurse District nursing, or nursing the sick 
poor at home, is a branch of nursing of the highest 
importance, and requires the highest qualifications, 
because the district nurse has not, like the hospital 
nurse, a medical and surgical staff always at her 
call, and never has hospital appliances to her hand. 
(d) Midwifery nursing, including the nursing of 
the healthy mother and infant after natural child- 
birth, the feeding, washing, and clothing of infants, 
and the teaching the mother the management of 
her own infant and herself, will not be treated 
here ; but it may be observed that midwifery and 
septic or infectious cases should not be attended 
by the same nurse. No ordinary precautions will 
secure the lying-in case from danger ansmg out of 
this practice 

Nursing proper means, besides giving the medi- 
cines and stimulants prescribed, or applying the 
surgical dressings and other remedies ordered-^ 

(1) The povision of firesh air in proper quantity 
without draughts (ventilation), especially at night» 
and the maintenance of a pro^r temperature^ 

(2) Hygienic conditions in the sick-room or wurd^ 
which include light, cleanliness of floors and walU» 
of bed, bedding, and utensils. (3) Personal cleanli- 
ness of patient and of nurse, quiet, variety, 1^- 
pathy, and cheerfulness. (4) The administration 
and sometimes preparation of diet (food and d^ky. 
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(5) The application of remedies. (6} Observation 
of the patient. We shall now discuss thesp duties 
in succession. 

1. Ventilation. WaiHnth and Coolneee. — 
{a) VcntilcUim is the removal of the air poisoned 
by the breath and other human emanations) and 
suTOl}ring its place with fresh air. 

The very first canon of nursing is to keep the air 
inside as fresh as the air outside, by night as well as 
by day, without cMUing the patient. The best rule 
of ventilation is still : Poke the fire and open the 
window. Air should be admitted from the outside. 
Windows are made to open, doors are made to 
shut. If the nurse ventilate the patienPs room or 
ward through the door — that is, make the room 
draw the foul air from the rest of the house or 
building — she supplies him with foul, not fresh air. 
But ventilation is impossible without sufficient floor 
and cubic space, and unless the windows open near 
the ceiling. All patients need a free supply of air 
without draughts, especially cases of infectious 
disease, the danger of spread being reduced in pro- 
portion as ventilation is free. 

(6) iVamith or coolness , — This the physician has 
to prescribe — the nurse has to see to it. In fever, 
for instance, the physician will require her to 
examine the patient’s feet and legs, at least every 
hour, to ascertain whether they are chilled, and to 
keep the extremities warm, even though his temper- 
ature be high, whether in summer or winter. 

In bronchitis and in some other cases an even, 
high, moist temperature may be necessary, and a 
steaming kettle may be required on the foe night 
and day. 

But ordinarily it is not advisable to keep the sick- 
room always at the same temperature. A cooler air 
at night is necessary. But whether cool or warm, 
the air must be fresh. Sick children become fretful 
in foul air at night. And young as well as old 
night-nurses require training to see that the physi- 
cian’s orders are obeyed as to keeping the air of the 
ward fresh by night, and not above or below a cer- 
tain temperature. If warmth is obtained by means 
of an open fire, the nurse must replenish it noise- 
lessly, without waking or disturbing the patient 
For this purpose lumps of coal wrapped in damp 
paper may be kept ready. 

The head of the sick person should never be 
higher than the throat of the chimney, which en- 
sures the best air. And the chimney should never 
be closed with a chimney-board or other contri- 
vance. 

2. Health of Sick-Room, or Ward.— This 
might be called ‘nursing the room.’ The placing 
the sick-bed in the best position to secure air with- 
out draught, light without glare, quiet and cleanli- 
ness— and this often necessitates rearrangement of 
the furniture of the whole room — is one of the 
essential arts of nursing. In district nursing of the 
poor, it must be one of the nurse’s first duties to 
put the room in a state so that the patient can 
recover. The hospital and the hospital- ward must 
be so built that the patient shall not ‘ die of hos- 
pital.’ To get rid of the conditions which have 
inteifexed with health is of course the first step in 
helping Nature to get rid of the effects of those 
conditmns. 

(a) Light , — Second only to air is light as an 
essential for growth, health, and recovery from sidk- 
ness^not oidy daylight, but sunlight — and indeed 
finuk air must be sun-warmed, sun-penetrated air. 


This should be meant to include colour, pleasant 
and pretty sights for the patient’s eyes to rest on — 
variety of objects, flowers, pictures. People say 
the effect is on the mind. So it is ; but the en- 
lightened physician tells us it is on the body too. 
The sun is a sculptor as well as a painter. The 
Greeks were right as to their Apollo. 

(^) Cleanliness . — Cleanliness and fresh air do not 
so much give life as they are life itself to the patient. 
Cleanliness— clean air, clean water, clean surround- 
ings, and a fresh atmosphere everywhere, are the 
true safeguards against ‘infection’ — not segrega- 
tion — or rather segregation by ample floor and cubic 
space, ample ramparts of fresh atmosphere, not 
segregation by walls and divisions. You cannot 
lock-in or lock-out the infectious poison ; you cannot 
wall-out infection. You can air it out, diffuse it, 
and clean it away. 

Cleanliness of floors, ceilings, walls, bed, bedding 
and utensils, and of sinks ; also of lockers, if any — 
but there should be none. 

Floors and walls , — Medical men forbid scrubbing 
in the sick-room. No sick-room floor ought ever 
to be washed, except by the doctor’s orders and at 
the hour he orders. 

The best floor for cleanliness, except in institu- 
tions where specially non-absorbent materials can 
be used, is planed boards, saturated with ‘ drying ’ 
linseed oil, well rubbed in, stained (for appearance 
sake) not too dark, so as not to hide the* dirt, and 
polished with beeswax and turpentine. The floor 
should be wiped with a damp cloth and dried with 
a floor-brush, or cleaned by a brush with a cloth tied 
over it. Anything offensive or infective spilt should 
be washed off at once with soap and water. Hos- 
pital-ward floors should be scraped and polished 
every fortnight by a frottmr and dry-rubbed by a 
man every day. The patients should be provided 
with slippers. There should be no carpet, of course, 
in a sick-room, except a piece of washing 'drugget 
by the bedside. A dirty carpet literally infects the 
room. 

The only clean wall is one that is absolutely non- 
absorbent. Of ordinary materials oil-paint and 
glazed tiles are probably the best. From this you 
can wash the animal matters. These are what 
make a room musty. The worst wall is the papered 
wall. The next worst is the plastered wall. But 
the plaster can be made safe by frequent lime- 
washing and occasional scraping. The paper re- 
quires frequent renewing. A gl^d paper gets rid 
of a good deal of the danger. But the ordinary 
bedroom paper is all that it ought not to be. 

Furniture — little as possible in the sick-room 
— should all be of polished wood, metal, or marble, 
kept clean by being wiped with a cloth wrung out 
of hot water. 

Air can be soiled just like water. Air is always 
soiled where walls and carpets are saturated with 
animal exhalations. Pust consists largely of or- 
ganic matter. There should be no ledges out of 
reach capable of bolding dust. An Axnott’s venti- 
lator in the chimney will keep an ordinary paper 
longer clean, showing the connection of ventimtion 
and cleanliness. Inattention to these essential 
matters all but foils the best nurse’s best efforts. 

How to r/ww.— Dust is the harbourer and har- 
binger of disease. Dust in hosp^ls may contain 
enormous numbers of living organisms. 

The only way to remove dust is to wipe every- 
thing with a damp cloth. And all furniture ought 
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to be so made that it may be wiped with a damp 
cloth without injury to itself, and so polished or 
glased that it may be damped without injury to uS. 
Flapping, by way of dusting, is not cleaning. To 
* dust,* as usually practised, merely means to distri- 
bute dust more equally over a room 

No one atom of dust ever actually leaves the 
room under the ordinary system of * dusting.* The 
greater part of nursing consists in keeping clean. 
No ventilation can freshen a sick-room where the 
most scrupulous cleanliness is not observed. 

Bed and bedding ; linen, <Sr*r. — The most dan- 
gerous effluvia we know are from the excreta of the 
sick ; these are often placed, at least for a time, 
where they must throw their effluvia into the under- 
side of the bed, and the space under the bed is 
seldom aired , indeed, it cannot be, so long as there 
IS a valance or counterpane down to the floor. 

An adult m health exhales by the lungs and skin 
in the twenty-four hours three pints at least of 
moisture, loaded with poisonous matter In sick- 
ness the quantity is often greatly increased— the 
quality is always more noxious This goes chiefly 
into the bedding, because it cannot go anywhere 
else; and it stays there, because, except perhaps 
by a weekly or bi- weekly change of sheets, scarcely 
any other airing is attempted. A nurse will be 
careful to fidgetiness about airing the clean sheets 
from clean ‘damp,’ the clean nightgown from clean 
‘damp,’ the new mattress from clean ‘damp*; 
but airing the dirty sheets from dirty ‘ damp,* the 
dirty night-gown (which she is going to put on the 
patient after washing him) from dirty ‘damp,* never 
so much as occurs to her And a mattress is sup- 
posed to be aired by somebody else sleeping on it 
and saturating it with his own ‘ damp ’ before the 
patient comes to exhale into it the patient’s ‘ damp * 

Where a ptient has to he on a mackintosh it 
IS often desirable to place two or three layers of 
folded blanket under the draw-sheet, in order to 
secure some ventilation 

The best bed and bedding are A metal bedstead 
with rheocline springs, or uie woven wire-mattress, 
no valance and no curtains ; one thin hair-mattress, 
light Witney blankets, no heavy cotton counterpane, 
which retains perspiration. Beds and beddmg are 
best disinfected with superheated steam. 

The patient should, if possible, be able to see out 
of the window from the bed. 

Two beds, one for the day and one for the night, 
are desirable for the best nursing of the patient. A 
true nurse always knows how to make a bed, and 
always makes it herself Bad bed-making has much 
to do with bed-sores. She hangs up the whole of 
the bedding to air for a few hours whenever possible. 
She makes the changes of linen and bed-linen — 
sheets and draw-sheets — as often as is necessary, 
which IS a great deal oftener than is usually done. 
In hospitals, she sees to no patient using his neigh- 
bour’s towel ; and to different towels being used for 
different purposes. In private houses cases of puru- 
lent ophthalmia, ending m bhndness, have oeen 
known to occur from the use of a soiled towel by 
another member of the femilv. She sees to aU 
dirty hnen, and especia^y bandages, being instantly 
removed and disinfected. In dressing wounds, re- 
moving drainage-tubes, catheters, &c., great care 
should >be taken that no drop of discharge or of 
sputum should &11 on the linen or bed^ng, and if 
such an accident should occur it should never be 
allowed to dry, but be at once wiped' off with a 


piece of cotton-wool wet with perchloride of mercury 
(i : 500). Dirty linen should be removed imme- 
^ately from the sick-room and sent to the laundry 
at least every day. If we are careful to take away 
and empty bed-pans directly, surely this is stiU 
more important with soiled sheets. In infectious 
cases hnen removed from the bed or the patient 
should be placed at the bedside with as httle dis- 
turbance as possible in a wet sheet, and so earned 
away. When bedding in bulk has to be earned 
through a ward or through a house before dismfec- 
tion. It may be rolled in a damp sheet. The nurse 
who has been m attendance on an infectious case 
should, on going out, take a prolonged hot bath, 
wash her hair, and put on a complete change of 
clothing, which should include fresh boots. In a 
hospital the laundry should be in a separate build- 
ing 

Bandages with any discharge on them are always 
to be burnt at once. 

Utensils — All chamber-utensils and bed-pans 
should be of white glazed earthenware with well- 
fitting lids None should ever be left under the bed, 
but ^ brought to the room, and, when used, 
earned immediately to the closet-smk, emptied, and 
rinsed there No zinc pail or pail without a lid 
should be carried through a ward or sick-room. 
The pail should be of glazed earthenware or 
enamelled iron, with a lid. But better no poll at 
all in a sick-room Without care for these thmgs, 
the doctor will tell us, ‘it is im^ssible to nurse.* 
Excreta have often to be put by for medical inspec- 
tion , the nurse must see to this being done properly 
and inoffensively, m a closed vessel—never in the 
patient’s room or ward. As for unne, if it has to 
be measured and tested, there are glass-measures 
with covers fit for the purpose Bed -pans should 
have m them carbolic-aad lotion (i in 20). All 
bed -pans should have lids Glass unnals, with 
wide necks, washed with warm water and soda, are 
the only really clean ones ; zme and white earthen- 
ware, with long necks, are never dean. After 
being used they should be put by the bedside, not 
under, and taken away and emptied at once Small 
white chamber-utensils are useful, and distnct nurses 
may find old jam-pots the cleanest thing for urinals. 
It should be a rule, invariable — rather more im- 
portant in the private house than elsewhere — that 
the utensil should be earned directly to the water- 
closet, emptied there, rinsed there, and not brought 
back till It is wanted 

There should always be water and a tap m every 
water-closet for nnsing 

Towels in a hospital should be kept separate for 
three separate uses, changed for clean ones as often 
as possible, and marked ‘ Hands,* ‘ Bed-pans,* and 
‘ Basins.* 

A solution of mercunc chlonde (i i,poo) and 
some glycenne should always be by, to wash the 
hands. 

Slop-sinks may be sluiced down with carbolic 
aad. WatiT’Closet pans should be* scrubbed with 
strong mtnc acid, if they have been allowed to get 
at all offensive. Unnals, if allowed to become 
furred, must be sluiced out with boiling water, and 
then, if necessary, scraped with a knue all zound 
and mside the rating ; so also water-closet slop- 
sinks. These aU shoidd be scrubbed with sand and 
chlormated lime at least twice a week. In hosmtals 
the head-nurse ought to mop-out sand rinse-down 
the unnals every morning herself with a little bedi 
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pan mop, and let boiling water run throush $ the 
same with the water-closet pans. The lavatory 
basins, when used, should w mopped-out and 
scrubbed with sand every morning. There should 
be two mops — one new one for lavatory basins, 
appropriatea when a little old to the bed-pans, and 
the old one replaced with new ; the new mop 
to hang over the lavatory basins, the ol4 one to 
hang over the slop-sink for bed-pans ; an old bottle- 
bro^ for the handles of bed-pans, a new bottle- 
brush, kept in the ward-kitchen, for bottles. 
Ordinary basins should be washed with tow, which 
can be burnt after use. 

3. Personal Cleanliness, Precautions 
against Finger-poisoning, dto.->One of the 
most important points nurses have to be taught on 
beginning surgical ward-work (and, indeed, sur- 
geons also), is how not to poison their fingers. No 
good nurse will poison her own fingers any more 
than her patient’s. 

TJu following rules should be strictly observed, 
noting only that many efficient disinfectants are now 
in use 

Anything which has soiled the fingers or wounded 
the cuticle — a hang-nail, a crack, a pin-puncture — 
or even the condition known as * chapped hands,’ 
is a possible source of infection to others or to your- 
self, almost more than an open wound or sore which 
necessarily exacts attention. Such abrasions must 
be rendered harmless by thorough washing with 
water, dusting with iodoform, and protecting with 
a collodion-film. A rubber finger-stall, which can 
be disinfected by boiling, should be worn. Im- 
mediately before beginning any dressing or touching 
a patient, whether in dressing wounds, rubbing 
in applications, administering enemata, internal 
syringing, washing out eyes, ears, nose and mouth, 
turn up the sleeves, scrub the hands, wrists, and 
nails thoroughly with hot soda-water and soap, and 
sc^k them in some reliable disinfectant such as 
biniodide or perchloride of mercury, i in 1,000; 
lysol, I in 100 ; carbolic acid, i in 20, &c. Car- 
bolic Mid of a strength sufficient for effective dis- 
infection causes some skins to crack, and in this 
way becomes a source of danger. Forceps, scissors, 
and other instruments, both of metal and glass, 
should be boiled in water containing i per cent, of 
soda (roughly a teaspoonful to the pint) immediately 
before use on each case, and after use should, if 
possible, be taken to pieces, well brushed, with 
sp^ial attention to serrated surfaces and joints, 
with hot soda-water and soap, and carefully dried 
before putting together again. Soiled dressings 
should be remov^ with dressing-forceps and not 
with the fingers ; the fingers should never touch 
pus if contact can beavoid^ ; on no account should 
adhesive plaster or other adhering dressing be 
scratched up with the nails. The fear of dirt is the 
beginning of good nursing. With all internal cases, 
keep the naiU short, fill all crevices with soap, and 
carefully anoint up to their roots the fingers you arc 
about to use, esp^ially the first and second fingers 
in attending on vaginal cases, with carbolic oil or 
carbolic vaseline, i in 20. Dip the tube or nozzle 
to be used for any internal application in carbolic 
oil and, before introducing it, sponge the surround- 
ing parts (such m the urewral orifice in introducing 
the catheter) with perchloride-of-mercury solution 
w other disinfectant. It is better to use two 
basins in wasHng wounds, so as not to dip the 
fingers in solution that may become soiled. Metal 


and gla^ catheters must be cleansed and disinfected 
by running a stream of hot water through them, and 
then boiling them in soda-solution. Glass nozzles 
and catheters should be kept after thus cleansing 
in a covered jar filled with ^rchloride of mercury, 
1 in i,OTO. Catheters and nozzles of other material 
which will not stand boiling must be cleansed first 
in cold water by pouring a stream through them and 
briskly agitating them from side to side to clear the 
eye, and then in some disinfectant, carbolic acid, 
I in 20, or biniodide of mercury, i in 1,000, but 
they must not be left to soak in the disinfectant, as 
the solutions injure varnish and gum. Do not 
syringe down towards the eye of a catheter, but if at 
all in the reverse direction. Never fail to take your 
own carbolic soap, with which you will be provided, 
in your own soap-tin, into the ward each morning 
and evening in your pocket. But take it out before 
beginning ‘ dressings,’ as otherwise you put a dirty 
hand into your pocket. Always dry your cleansed 
fingers and hands on towels not used for any other 
purpose. Cuffs and sleeves and stuff dresses are 
possible carriers of contagious matter. Always 
change the apron and over-sleeves which you have 
worn about the sick before eating or drinking. 
Report immediately any scratch or hang-nail or 
sore you may have to the ward -sister. Never 
go on duty in the morning without having taken a 
meal. 

4. Food and Drink (Diet). — The physician 
will tell us that, to give food and stimulants in the 
way, at the time, of the kind, with the cooking and 
preparing, that will best enable the poor enfeebled 
digestion to assimilate it, is one of the great nursing 
arts. No chemical rules can be given for this as 
absolute. The patient’s stomach is the laboratory, 
and also the chemist. It is the sole judge of 
whether the physician’s orders are right, and the 
nurse has to watch and tell him what the patient’s 
stomach says. She must, of course, be trained and 
cultivated to understand what it says. 

The patient’s stomach sometimes craves, and 
assimilates too, what no rules would have prescribed 
for it. The nurse must ask the physician whether 
she may gratify these cravings. Sick-cookery 
should do half the digestion’s work ; and proper 
variety is essential. Indeed, how much of the 
suffering of illness, as well as of its danger, is the 
fault not of the illness but of the nursing, is well 
known to the skilful physician and surgeon. 

The nurse, of course, has nothing to do with the 
prescribing of stimulants any more than of medi- 
cines. But life often depends— especially in fevers 
and severe surgical injuries —upon the nurse know- 
ing how to follow the indications of the changes to 
be looked for in the patient’s state given her by the 
physician, and to change the times of giving the 
stimulants accordingly. 

The nurse must know how to make gruel, arrow- 
root puddings, egg-flip, drinks, good beef-tea, and 
other kinds of sick-cookeiy, so as to please the 
patients* taste and vary their diet. People say 
‘ fanciful patients* must be ‘humoured.’ So they 
must ; but it is in order to excite the proper secre- 
tions of saliva and gastric juice necessary for diges- 
tion. Nothing should ever be cooked in the ward 
or in the patient’s room. 

But though * sweet Jfack Falstaff^ says ‘ A nurse 
is a cook,’ the whole of the cooking must not be 
thrown on the nurse, if she is to nurse j and above 
all, if she is to eat, she must not be expected to 
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cook for herself But she will always be required 
not only to see that the patient’s food and dnnk 
be as prescribed, but that it be well cooked, 
and punctually and well served. The physician 
considers that upon the nurse’s power to give weak 
patients food in the way they like often depends 
their taking, or at least assimilating, any food 
at all 

She has also to feed, for example, fever-cases so 
that they can eat. The mere lifting-up of a patient 
in bed to give him food may terminate fatally a 
fever- case The nourishment or stimulant ordered 
may have to be put into his mouth perhaps every 
half-hour — perhaps every few minutes — without 
rousing the patient. The physician expects the 
nurse to be able intelligently to make the variations 
he prescribes in giving these things, especially 
during the night, according to the state of pulse and 
other symptoms, which she must know how to 
observe, m order to follow his conditional direc- 
tions, upon which hangs the patient’s life from 
hour to hour, often from minute to minute In 
convalescence from typhoid fever, one single 
false indulgence has often induced a fatal termina- 
tion. 

5 Application of Remedies — The physician 
or surgeon requires the nurse — 

To be able to dress blisters, burns, sores and 
wounds 

To administer stimulants and medicines as or- 
dered, enemata and injections to men and women, 
and suppositories 

To manage trusses, appliances in utenne com- 
plaints ; to pass the catheter— at least for women. 
The district nurse is often now required to pass the 
speculum for women, also the catheter for men, 
because there is no one else to do it 

To use the best methods of friction to the body 
and extremities , to make and apply fomentations, 
poultices and minor dressings, wet and dry or 
greasy , to syringe wounds , to synnge the vagina. 

To manage helpless patients — fever, operation 
and surgical cases — that is to move, to change 
their linen, to keep them personally clean, warm or 
cool 

The medical attendant will expect the nurse to 
maintain an exquisite cleanliness of the patient’s 
whole person and skin, and, in fever — the daughter 
of dirt — to clean the patient’s teeth, gums and 
tongue, with lemon -juice or white-of egg beaten to 
a froth A nurse is no nurse who cannot wash or 
sponge a patient’s whole body without exposure or 
chill to any part In typhoid and other fevers, 
this is often an essential part of the treatment 

To give food and stimulants to helpless patients — 
fever, operation and surgical cases ; to manage the 
position of such cases ; to prevent or to dress bed- 
sores. 

To make the sick-bed, and especially to make the 
bed with the patient in it ; to change the under- 
sheet without moving the patient, as in fever and 
operation cases. The * best way ’ includes, in this 
as in all other things, the doing them at the least 
expense to the patient’s vital powers. 

To prepare the bed for accidents and vanous 
kinds of operations ; to undress, handle and pat to 
bed accident cases. 

To attend at and prepare for operations : to pre- 
pare patients for ana manage them after operations 
and anesthetics— and all this with the least call 
upon their small strength. 


To be able to do the first thing in case of haemor- 
rhage, namely, compression by hand or finger^ by 
extemporary tourniquet and plugging. 

To bandage all the various parts of the body, arm, 
leg and chest (in Pans the tnfirmiers of military 
hospitals are made to practise all this, till not only 
It IS done perfectly, but in a given number of 
minutes) 

To make bandages of various kinds ; T-bandages, 
double-headed, * binders,’ many tailed, ovanotomy, 
tnangular, starched, and plaster-of-Paris, and other 
stiff bandages 

To make rollers, to line and pad splints, to make 
leather and gutta-percha splints, fracture- and chaff- 
pillows, and sand-bags. 

The nurse should be able to give subcutaneous 
injections, to use the galvanic battery, to dry- and 
wet-cup, and to apply leeches externally and in- 
ternally. 

She IS required to be able to apply dry and moist 
heat ; to give inhalations and use the spray-disperser ; 
to apply cold, with the use of syphons and with ice ; 
and to carry out aseptic or antiseptic treatment. 
Every surgeon and physician has his own ‘anti- 
septic solutions,’ his own ‘ disinfectants,* and every 
year brings fresh ones. And what is ordered must 
of course be used by the nurse. 

6 Observation of Patients —The physician 
and surgeon require every nurse to be able to observe 
correctly, and to report correctly, on the state or 
character of secretions, expectoration, pulse, skin, 
appetite, strength ; effect of diet, of stimulants and 
of medicines ; eruptions j the development of swell- 
ings or other abnormahties ; the characters and 
starting-points of fits ; as to intelligence, with regard 
to delirium, stupor, &c ; as to breathing, whether 
quick or slow, regular or irregular, difficult, &c , as 
to sleep, whether sound, starling, heavy, &c ; and 
as to the state of wounds. The physician also 
requires the nurse to be able to ‘ take^ and to record 
the temperature — sometimes every quarter of an 
hour in critical cases — the pulse, the respiration ; to 
measure, and sometimes to test the unne for him 
She will be required to make these observations — if 
possible still more accurately — for child-patients, 
who cannot tell what is the matter with them ; to 
understand the management of sick children and 
children’s wards, which need a yet more exquisite 
cleanhness And children show a much more rapnd 
change of symptoms for life or for death gener^y 
than adults Children are the best air-test, the best 
test of sanitary conditions. 

Other Duties — Sne must understand the 
management of convalescents — a whole department 
of nursing in itself— and the sooner a convalescent, 
especially a convalescent child, is removed from 
hospital to a country ‘ home ’ the better. 

Housekeeping — She must understand-a certain 
amount of housekeeping or domestic economy — 
rather an uncommon talent. She must be able to 
order the proper quantity of bread, milk, buttor, 
&c., and to prevent waste. 

She must oe competent to undertake the charge 
of hnen— a most important item of nursing. 

Generally — Nursing is, above all, a progressive 
calhng. Year by year nurses have to learn new and 
improved methyls, as medicine and surgeiy and 
hy^ene improve. Year by year nurses are called 
upon to do more and better than they have done. 
It is felt to be impossible to have a public register 
of nurses that is not a delusion. 
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Further, year by year, nursing needs to be more 
and more of a moral calling. 

Night- nursing. — The ph3^ician or surgeon re- 
quires the night-nurse to be as good as, or even 
better tluin, the day-nurse, for the most critical times 
of fever and severe surgical injury often occur at 
night, or in the very early momii^. But quite the 
same kind of business capacity is not required in the 
night-nurse as in the nurse in day charge of wards. 
Night-nurses, to do their work well, must have at 
least seven or eight hours in bed where they can 
sleep undisturbed by day. They must have hot 
meals prepared for ^em when they come off duty 
in the morning, and before they go on duty at night ; 
besides breakfast at 1 or 2 a.m. They must have 
one and a half or two hours* exercise. In a hospital 
they should be obliged to show their pass. It is 
rather more necessary for a night-nurse to be regular 
in her habits, if she is to be well and efficient, than 
for a day-nurse. And there appears no reason why 
nursing by night, if properly managed, should be 
more trying than by day. But regularity of habits, 
of meals, of sleep, of exercise, of personal cleanli- 
ness, is the sine qud non. Occasional breaks or 
transfers to day-duty may be necessary ; or a night 
or two in bed every month for a night-superintendent. 
But a too frequent shifting (e.g. every month or 
every three months) from day to night duty seems 
hardly advisable, for it takes some time for a nurse 
to accustom herself to sleep by day. A night-nurse 
may deteriorate in two ways, if not carefully super- 
vised: (i) She may become ‘bumptious,* and too 
independent (2) On the other hand, she may 
become careless and hard from having too much to 
do to do it properly. The night-nursing in the 
medical wards of a large hospital is generally much 
‘ heavier * than in the surgical wards, and the matron 
ought to know from her own experience when the 
night-nurse absolutely requires additional help, and 
to provide it. Instant help should also be within 
call in an emergency, such as a patient becoming 
suddenly delirious. And the night-superintendent 
should always be on the watch for emergencies. 

Holidays. — All nurses, especially night-nurses, 
must have holidays, as well as occasional recreation. 
A month’s regular holiday in the year is not too much. 
Yet more do matrons and superintendents and all 
women filling nursing offices of great responsibility 
r^uire an annual holiday, if they are to maintain 
vigour of body and mind, and not to wear out pre- 
maturely. 

What a Nurse is to be. — A really good nurse 
must needs be of the highest class of character. It 
need hardly be said that she must be — (i) Chaste, 
in the sense of the Sermon on the Mount ; a good 
nurse should be the Sermon on the Mount in her- 
self. It should naturally seem impossible to the 
most unchaste to utter even an immodest jest in 
her presence. Remember this great and dangerous 
peculiarity of nursing, and especially of hospital 
nursing, namely, that it is the only case, queens not 
excepbw, where a woman is really in charge of 
men. And a really good trained ward ‘sister* can 
keep order in a men’s ward better than a military 
ward-master or sergeant (2) Sober, in spirit as 
well as in drink, and temperate in all ^ings. 
(3) Honest, not accepting the most trifling fee or 
bribe from patients or fiends. (4) Tnithfiil— and 
to be able to tell the truth demands attention 
and observation, to observe truly — memory, to 
remember truly— power of expression, to tell truly 


what one has observed truly — as well as intention 
to speak the truth, the whole truth, and nothing 
but the truth. (5) Trustworthy, to carry out direc- 
tions intelligently and perfectly, unseen as well as 
seen, * to the Lord * as ivell as unto men — no mere 
eye-service. (6) Punctual to a second, and orderly 
to a hair — having everything ready and in order 
before she begins her dressings or her work about 
the patient j nothing forgotten. (7) Quiet, yet quick ; 
quick without hurty ; gentle without slowness ; dis- 
creet without self-importance ; no gossip. (8) Cheer- 
ful, hopeful, not allowing herself to be discouraged 
by unfrvourable symptoms ; not given to depress 
the patient by anticipations of an unfavourable re- 
sult (9) Cleanly to the point of exquisiteness, both 
for the patient’s sake and her own; neat and 
ready. (10) Thinking of her patient and not of 
herself ; ‘ tender over his occasions * or wants, 
cheerful and kindly, patient, ingenious and feat. 
The best definition can be found, as always, in 
Shakespeare, where he says that to be * nurse-like * 
is to be 

* So kind, so duteous, diligent, 

So tender over his occasions, true, 

So feat.' 

A mtient wants according to his wants, and not 
according to any nurse’s theory of his wants or 
‘occasions.’ ‘Tender over his occasions* she must 
be ; but she must have a rule of thought ; and this 
the physician or surgeon has to give her in his 
directions ; which her training must have fitted her 
to obey intelligently, using discretion. The nurse 
must have simplicity and a single eye to the patient’s 
good. She must make no demand upon the patient 
for reciprocation, for acknowledgment or even per- 
ception of her services ; since the best service a 
nurse can give is that the patient shall scarcely be 
aware of any— shall perceive her presence only by 
perceiving t^t he has no wants. The nurse must 
always be kind and sympathetic, but never emo- 
tional. The patient must find a real, not forced 
or * put on,* centre of calmness in his nurse. To 
call upon a patient by emotion for emotion is the 
most cruel, because useless, demand upon his 
strength. It is asking him to bear your troubles 
and your anxiety as well as his own. Suppressed 
emotion is as bad— it makes the nurse constrained. 
It is exposing the patient to both frost and fire. 
Half the battle of nursing is to relieve your sick from 
having to think themselves at <?//— least of all 
for their own nursing. 

Florence Nightingale. 

Florence Nightingale Boyd. 

NUTMEG LIVER. — See Liver, Passive Con- 
gestion of. 

NYCTALOPIA or NIGHT-BLINDNESS 
night; and the eye; the letters ‘al* probably 
represent alphaprivativuntt and express want of). — 
Synon, : Fr. Nyctalopie ; Ger. Nyctahpie ; Ntuht^ 
blindluit. — By the term ‘ nyctalopia * is meant an 
abnormal degree of impairment of vision at night, 
or whenever the light is dim. The demree of im- 
pairment ranges in different cases from slight 
embarrassment to practical blindness. During the 
day 01 in a good light the vision may be of normal 
acuteness, but rapimy fails at dusk. . 

Like hemeralopia, the term ‘nyctalopia* has 
been used in the opposite senses of fft^^-blindness 
and ^/-blindness {see Hemeralopia). Many 
modem writers have used , it in the latter significa- 
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tion ; but all the ancients, and nearly all the later 
writers to the end of the seventeenth century, used 
It in the former. In the nomenclature of the Royal 
College of Physicians of London the original mean- 
ing is adopted. 

Though night-blindness is at all times merely a 
symptom manifested in several diseases, it is con- 
venient to classify it as symptomatic when asso- 
ciated with certain appreciable morbid changes in 
the fundus oculi ; and idiopathic or essential when 
unaccompanied by such changes 

Of symptomatic nyctalopia^ by far the most 
Common concomitant is retinitis pigmentosa It 
vcidy occur in connection with detachment of the 
retina, with syphilitic and other forms of retinitis 
and choroiditis, and with some embryological de- 
fects or intra-uterine diseases of the retina or of the 
choroid In all the affections of this group the 
beginning of night-blindness is insidious, and the 
course is chronic, the physical condition being some 
morbid alteration in the percipient and pigmentary 
layers of the retina 

Idiopathic nyctalopia is usually more or less abrupt 
in its onset, and due to torpor of the retina, show- 
ing Itself by deficient adaptation of the retina to 
feeble illumination , and is an exaggeration of the 
physiological blindness which temporarily takes 
place in passing from bright into feeble light In 
many instances it follows prolonged exposure of the 
eyes to intense glare of any kind This is especi- 
ally apt to occur in persons who have been insuffi- 
ciently or improperly fed, or who show malnutrition 
from any cause Formerly it was often met with 
as an early symptom of scurvy, and it still occurs 
epidemically among the poor in those countries 
where strict religious fasts are observed It is also 
observed in some cases of ancemia, albuminuria, 
liver-disease with or without jaundice, pregnancy, 
malaria, and chronic alcoholism In many cases of 
idiopathic nyctalopia there co-exists a peculiar form 
of xerosis of the bulbar conjunctiva On the con- 
junctiva opposite the palpebral fissures are scaly 
oily-looking patches, which, by gentle frictions of 
the lids, can be whipped into a fine white foam 
abounding in minute bacilli The exact relation 
between the xerosis and the nyctalopia has not 
been determined The xerosis may only be an ex- 
pression of impaired nutrition of the eyeball. 

The prognosis of symptomatic night-blindness is 
generally unfavourable , while that of the idiopathic 
form is more favourable — at least in so far as the 
associated constitutional and local states may be 
amenable to treatment. 

Treatmeni — This must necessarily be deter- 
mined by the setiological and associated pathological 
conditions. Of the symptomatic form the treatment 
IS that of the accompanying retinal or choroidal 
affection , and of the idiopathic form the treatment 
will be that of the associated constitutional and 
local conditions The eyes should be protected by 
tinted glasses, shades, or bandages \ faults and errors 
of diet corrected ; cleanliness of the lids ensured ; 
and tonics and other regimen and medicaments 
suited to the special requirements of the particular 
case must be employed. JOHN Tweedy. 

NYMPHOMANIA(v^^0ij, the nympha, a portion 
of the female sexual organs ; and /xoi'/a, madness). — 
A form of mental derangement in women, charac- 
terised by an insatiable desire for selual mter- 
course. 


N Y8TAQ M U 8 {warayiUs ; from I nod). 

Rhythmical, involuntary, frequent oscillations of the 
^eballs, of small range and more or less continuous. 
The movements are not commonly horizontal, but 
may be vertical, rotatory, convergent, or mix^ m 
direction They are usually binocular, but may be 
unilateral, and then are said to be generally vertical ; 
they consist usually of a rapid movement in one 
direction and of a slower return The rate varies 
from 6o~200 per minute, rarely slower, sometimes 
faster; the rhythm is regular; the range most 
commonly from 2-4 mm (Gowers). The move- 
ments cease during sleep, are often increased by 
observation and by violent exertion, are most obvious 
during fixation of a somewhat distant object, and 
are sometimes suppressed on strong convergence; 
they may be so fine as only to be noticed on oph- 
thalmoscopic examination The movements of the 
eyeballs are otherwise unaffected, but the field of 
fixation IS reduced Nystagmus may be present m 
all positions of the eyeballs, or only in certain 
directions of movement, when weakness of affected 
muscles is often present Slow movements become 
quicker when the eyes are moved (Gowers). 
Associated movements sometimes occur , oscillatory 
movements of the head, generally opposed in direc- 
tion to the eyes, and partly compensatory , simul- 
taneous movements of the upper eyelid or contrac- 
tions of the orbicularis palpebrarum ; hippus ; 
torticollic spasm , m children clonic contractions 
of the neck-muscles (Bruns) ; in one case similar 
lateral movements of the pharynx and larynx 
(Gowers) 

Varieties — Nystagmus is seen m health in a 
person looking at a quick succession of moving 
objects, and also in anyone rapidly rotated on a 
table spinning on its vertical axis 

Expenmentally it is commonly observed, at least 
temporarily, after electrical irntation of the cerebel- 
lum , more frequently in lesions of the cerebellum 
(Ferrier) Risien Russell considers that the experi- 
mental evidence points to lateral nystagmus, with 
jerks towards the side of lesion, as associated with 
lesion of a lateral lobe, and irregular or rotatory 
with affections of the middle lobe of the cerebellum. 
Nystagmus may be congenital or acquired^ 

I Congenital Nystagmus.— Congenital nj^- 
tagmus IS present dunng rest and in all positions of 
the eyeballs, there is no apparent movement of 
objects, and the patient is only conscious of weakness 
of vision It appears soon after birth or in early 
infancy. It is generally associated with eye-diseases 
which impair visual acuity, e g diseases of the 
retina and choroid, congenital cataract, comeal 
nebulse, very rarely anomalies of refraction. It 
occurs m albinism. Nystagmus may also be present 
in congenital defects of the brain, and in cerebral 
disease or injury in early infancy It very con- 
stantly appears in the affection of infancy known 
as ‘ Head-Nodding,* in which it is generally bilateral, 
may precede the head -movements and persist after 
them, and sooner or later almost always disappears. 
See Head-Nodding in Children. 

11 . Acquired Nystagmus. — In acquired nys- 
tagmus the patients may be unconsaous of its 
presence, but many complain of * dancing of objects* 
Mfore the eyes, this apparent movement being 
generally in the same direction as the nystagmus. 
In the following varieties eye-diseases may aggravate 
but do not cause nystagmus. 

1. Miner*snystagmus is the most 
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common, but it occurs in other occupations involv- 
ing continued strain on the movements of the eyes. 
See Occupation-Diseases. 

2. Symptomatic, — In disseminated sclerosis it is 
a common and often an early symptom. The direc- 
tion varies, but it is most commonly horizontal ; it 
is generally bilateral, and only present when the 
eyes are moved, but may be constant. In Frie- 
dreich’s ataxia nystagmus is often present in lateral 
positions of the eyeballs. It is sometimes found in 
the chronic stage of acute maladies, such as dis- 
seminated myelitis, and in ataxic paraplegia on 
movement of the eyes (Gowers), and rarely in 
primary spastic paraplegia, syringomyelia, progres- 
sive muscular atrophy, and amaurotic family idiocy. 
In tumours of the cerebellum it is fre<^uent (24 out 
of 41 cases, Ferrier), much less so in cerebellar 
abscess, and absent in cerebellar atrophy. It occurs 
in cerebral tumours, hsemorrhages, and softening in 
various situations, according to some authors espe- 
cially in lesions of the optic thalamus and fourth 
ventricle ; in thrombosis of sinuses, chronic hydro- 
cephalus, pachymeningitis hsemorrbagica, sudden 
general anaemia of brain, and temporarily after 
severe concussion. It is rare in tubercular, but 
more common in posterior basic meningitis. In 
Cheync-Stokes* respiration it may accompany the 
period of activity. It may occur in eclampsia 
nutans, and rarely as a sequel of epileptic attacks. 

3. Aural. — Nystagmus may occur in severe at- 
tacks of aural vertigo, and in diseases of the ear 
attended by increase of pressure within it. 

4. Toxic, — In uraemic convulsions it is occasion- 
ally present, and this fact may be connected with 
its appearance in rabbits after the injection of 
hypertoxic urine into their veins. It occurs in 
benzine-poisoning t^ether with immobility of 
pupils, and in chronic alcoholism as the result of 
cerebro-spinal sclerosis (Sevan Lewis). 

5. Nystagmus is said to occur tem- 
porarily from some peripheral irritation; carious 
teeth (Ross) ; injury to opposite eye. 

6. Voluntary, — A case is recorded in which rapid 
lateral nystagmus could be produced voluntarily and 
maintained for a minute. 

Diagnosis. — True nystagmus must be dis- 
tingiphed from slight nystagmoid jerkings, especi- 
ally in lateral positions of the eyebdls, met with in 
paretic conditions of the ocular muscles, in debili- 
tated states, and in some hysterical cases ; in the 
last it is often associated with characteristic blink- 
ing of Ae eyelids (Russell). According to the best 
authorities nystagmus does not occur in hysteria. 
As the varieties of nystagmus which are found 
apart from diseases of the nervous system can be 
excluded by the history and conditions present, 
n3rstagmu8 is viduable in diagnosis chiefly because it 
points to organic disease of 3 ie nervous system, and 
IS sometimes an early symptom of it ; in doubtful 


cases of nervous disease its presence in different 
directions of movement of the eyes should be care- 
fully sought for. The association of nystagmus 
with pallor of the optic discs is important in the 
early diagnosis of some cases of disseminated scle- 
rosis. M a localising symptom of intracranial dis- 
ease, it is not availaWe, but the facts given above 
as regards the cerebellum should be remembered. 

Mode of Production. — The causes of nys- 
tagmus are thus very numerous, as would be 
expected in view of the wide connections of the 
centres for the ocular movements. In all cases the 
seat of disturbance must be referred to these centres, 
and not simply to fatigue of the ocular muscles 
themselves. The power of steady, sustained fixa- 
tion of the eyes in binocular vision is not present 
at birth, but during the first few weeks or months of 
life the neuro-muscular mechanisms of the eyeballs 
are educated to act in co-ordination with the visual 
perceptive centres. A reflex action of great deli- 
cacy is thus formed, by which in fixation the image 
of the object falls upon the macula. But this reflex 
co-ordination of ocular muscles and perceptive 
centres cannot be established if in early infancy 
there is defect of vision, especially one which 
lowers the visual acuity of the yellow-spot region. 
While the congenital form is thus explained, in the 
other varieties in which there is no ocular disease 
the conditions present probably interfere with the 
action of the oculo-motor centres, either directly or 
through the tracts which reach them from other 
parts of the brain. Thus in the nystagmus in rapid 
rotation of the body, and in certain ear-diseases, 
the centres are disturbed through their connection 
with the semicircular canals. It is diflicult to ex- 
plain why under such circumstances the steady con- 
traction of the muscles during fixation in health 
should be changed into the oscillations of nystag- 
mus. When any movement is carried out the op- 
ponents of the muscles concerned also contract, and 
so the resulting action is rendered steady ; if from 
any cause the centres for the ocular movements did 
not act exactly s3mchronously on the two sides, an 
alternating contraction of the muscles might result. 
The intermittent character of nystagmus is explained 
by Gowers on the supposition that the centres have 
a tendency to rhythmical, intermittent action which 
is normally kept in check, and when this is re- 
moved, intermittent spasm of the ocular muscles 
results. See Nervous System, Physical Exami- 
nation of. 

Treatment. — Treatment of the occupational 
form consists in a change of work ; resumption of 
the old employment results sooner or later in a 
relapse. Tonics, especially strychnine, and some- 
times bromides, are useful. In the congenital form 
an effort may be made to correct any marked Stra- 
bismus or errors of refraction. 

J. Michell Clarke. 
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OBESITY {obesust corpulent; from by reason 
of, and edoy I eat) — Synon. : Corpulence j Poly- 
sarcia ; Fr. Obistti ; Ger. Fettsucht ; Fettleibig- 
keit 

Definition — This term is applied to a general 
state of disordered nutrition of the body, charac- 
terised by an excessive development of adipose 
tissue and various disturbances in the bodily func- 
tions 

/Etiology.-— (fl) Predisposing Causes — The 
influence of heredity in transmitting the liability to 
obesity is undoubted, and is a matter of common 
knowledge But an examination of the families of 
fat people appears to show that obesity is indif- 
ferently transmitted with rheumatism, gout, oxa- 
luria, diabetes mellitus, and gall-stones , all which 
perversions of nutrition are in some manner closely 
correlated Sex and Age — That excessive corpu- 
lence IS more common among women than among 
men is also well known Several circumstances 
have been suggested to account for this, such as the 
menstrual functions of women, pregnancy and 
suckling — from which fatness often dates, their less 
muscular activity as compared with men, and their 
frequently diminished oxidative power, due to 
poverty of red blood-corpuscles Age appears to 
nave considerable influence in determining this con- 
dition Under a healthy regimen children get fat 
from birth, notwithstanding that at the same time 
the proteid ingesta must be largely employed in the 
construction of the rapidly growing tissues , and 
hence, at this period of life, the fat and starchy 
food-stuffs are the chief sources of the adipose 
deposit. Children frequently are seen, impro- 
perly fed on excess of starchy matter, yet very fat, 
while their general nutrition is much impaired. At 
uberty there is frequently a diminution in weight, 
oth relatively to the height and absolutely , but 
the contrary to this sometimes accompanies the 
establishment of menstruation, especially if the 
subject be very chlorotic— that is, with an enfeebled 
oxygen-carrying blood -power After the age of 

forty, particularly in women at the climacteric, the 
influence of age markedly asserts itself. Even the 
manifestation of the hereditary tendency may be 
postponed until that period, and for women to be- 
come fat at that time is very common. The per- 
version of nutrition now under consideration is, m 
some unknown way, curiously but distinctly asso- 
ciated with the degree of development of the sexual 
functions, and m an inverse direction. This is very 
noticeable in eunuchs and animals whose generative 
organs have been removed, and the part played by 
the cessation of ovulation has been already men- 
tioned Even during pregnancy, when ovulation is 
suspended, it is no uncommon occurrence for the 
subcutaneous fat to be increased in amount Occu- 
potions — Those compelling a sedentary life un- 
doubtedly favour the development of corpulence, 
especially if there be hereoiury predisposition, 
together with large eating and alcoholic mdulgence, 
Face * — Among certain races obesity appears to pre- 
vail, as for uistance the Hottentots; and while 
among some, such as certain castes of Hindoos, the 
condition has been highly esteemed, among others, 
as the Greeks and Romans, it was regards as dis- 


graceful. Climate , — ^Although very fat people arc 
met with in all climates, there appears to be a 
special tendency to their predominance in low-ljang, 
damp countries, while, with certain exceptions, 
they are less often seen in very hot and in moun- 
tainous districts 

(b) Determining Causes. — Excess of food is 
the first of these to be mentioned. While no doubt 
a large excess of food may lead to corpulency, it 
must be confessed that it very often does not do so, 
and extremely thin persons are often large eaters. 
And, on the contrary, many women who become 
excessively obese have poor appetites It has been 
estimated by Bouchard that 40 per cent, of the 
obese are large eaters, and that 10 per cent, eat less 
than the normal quantity Nor does it seem in 
these different classes of cases that the kmd of food 
makes much difference Some get fat, eat what 
they will, others do not, whatever their diet. 
Nevertheless, starches and sugars are, as a rule, 
more effective fat-producers than fats Drink . — It 
IS, however, usually the case that very fat people 
take a large amount of fluid food. How dconol 
acts m the production of fat is not very clear. It is 
asserted that it does so by diminishing oxidation ; 
but this IS not the entire explanation, for the extent 
of obesity is far from being proportionate to the 
amount taken, and not infrequently an excessive in- 
gestion is not associated with corpulency. There 
would also seem to be something due to the form in 
which the alcohol is taken. Exercise — Deficient 
muscular activity, by dimimshing the amount of 
oxidation of tissue, favours obesity, especially in 
cases of idleness following on a period of consider- 
able energy, the quantity of food taken remaimng 
the same , and since, as a rule, the stouter the person, 
the less capable is he of exercise, these two conditions 
react one upon the other, in fevour of fat-produc- 
tion. But lack of exercise, hke over-feeding, is not 
invariably followed by corpulence, nor are the two 
conditions when combined Bouchard indeed cal- 
culates that only 37 per cent of fat people take too 
little exercise, and 28 per cent, even exceed the 
average man in this respect. Disease. — Excep- 
tional cases of corpulence have followed recovery 
from severe fevers, and extensive bleedings, even 
when there had been no predisposition ; and a 
similar result has been met with after prolonged 
administration of mercurials and arsenic, which is 
perhaps to be explamed by the detenoratiog in- 
fluence that these drugs are said to possess on the 
red blood-corpuscles 

Pathology.— -Assuming that the current views 
on hpogenesis, or fiit-formation, are known to the 
reader, it is sufficient here to state that from what- 
ever source the fet of the body be derived, whether 
from the fat^, the starchy, or proteid elements of ^ 
the food, or ^m all, as is most probable, the fret ** 
of its bemg stored up as adipose tissue must be 
regarded chemically as an expression of deficient 
or delayed oxidation — a process which, if it had 
been more complete, would have resulted in the 
conversion of these elements into carbcmic add and 
water, to which the fiit itself is reduced when it is 
subsequently used up m the economy. It is dius 
that the corpulence that frequently atte^ such 
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morbid states as anaemia, chlorosis, hsemorrhage, 
some pulmonary and cardiac diseases, and alco- 
holism, is to be explained ; since in all these diseases 
the oxygenating power of the hJood is deficient. 

The fat of uie body in an average male adult 
constitutes alx)ut one-twentieth, and in the female 
rather more, of the total weight. It is not for 
months after the commencement of develop- 
ment that the adipose tissue is sufficiently differen- 
tiated to be distinguishable ; it gradually increases 
in amount, being considerable at birth and up to 
puberty, when it often diminishes slightly ; during 
maturity it increases, or the reverse, being very 
variable in amount; and during old age it de- 
creases. During childhood the adipose tissue is 
more evenly distributed in the subcutaneous tissue 
than in later life, when fat tends relatively to 
diminish on the surface in proportion as it becomes 
deeper -seated. 

In the three situations in which the fat is chiefly 
deposited — namely, the subcutaneous, subserous, 
and intermuscular connective tissue-^there are cer- 
tain areas which are preferred by it, as there are 
others which escape. While the abdomen, buttocks, 
breasts and neck are especially prominent, the 
wrists, ankles, eyelids, scrotum, and penis are free 
from fat. Beneath serous membranes it is very 
unequally distributed. Fat is never seen beneath 
the peritoneal coat of the stomach or intestines, 
the parietal pericardium, or the visceral pleura ; 
while the great omentum, which usually weighs 
about i lb., may reach to 7 or 8 lbs., or, it is said, 
even 30 lbs., and a thickness of half an inch or 
more of fat may be included between the layers of 
the mesentery. A considerable amount is developed 
beneath the visceral pericardium; and under the 
synovial membranes fat may be deposited to such 
an extent as to interfere with the movements of the 
joints. Adipose tissue is never found within the 
cranial cavity, but may be present in large quantity 
in the spinal canal. 

The ordinary state of the organs found in very 
corpulent people is, that the lungs are small ; the 
heart and the liver large, and infiltrated with fat, 
the cavities of the former being dilated, with de- 
generation of the muscular fibres; and the latter 
showing a state of partial cirrhosis or being ex- 
tremely fatty ; the gall-bladder containing only a 
little pale bile or mucus; the stomach large and 
muscular, but well-developed, and the intestines 
often dilated ; the kidneys small, as also the spleen 
and lymphatic glands; and the pancreas largely 
developed. In extreme cases the blood may con- 
tain four to five times the normal amount of fat, 
sufficient to give it an altered appearance to the 
naked eye. 

Like many other conditions of disease, it is 
impossible to define the exact line at which a mor- 
bid obesity may be said to commence. All degrees 
of corpulence, indicated l^such terms as * stout,’ 
embonpoint^ &c., occur, to which the notion of 
disease is wholly inapplicable. Nor can disturbance 
of function be taken in all cases as the measure 
of a morbid state, since the impiirment of function 
is not always proportionate to the amount of fat. 

In extreme cases one-half, or three-fourths even, 
of the body-weight may be fat 

Symptoms. — The general appearance of a cor- 
pulent person scarcely needs description. The 
conation may be associated either with a hyper- 
amic or full-blooded, or with an anaemic state of 


body (the hsemoglobin being deficient in amount 
rather than the corpuscles too few), and it is 
desirable to recognise this in view of treatment. 
Owing to the fatty infiltration of the muscular 
tissues, and the degeneration of the fibres, the 
muscular energy is diminished, this being especially 
noticeable in regard to the heart, the action of 
which is easily disturbed, so that palpitation is a fre- 
quent symptom, accompanied by dyspnoea, induced 
by slight exertion. The affection of the voluntary 
muscles manifests itself in an indisposition to active 
exercise. The digestive power is often very well 
maintained, and this notwithstanding the frequent 
excess both in the quantity and in the quality of 
food indulged in. Periodical impairments are, 
however, frequent ; and pyrosis, flatulence, and 
constipation or diarrhoea, with offensive stools con- 
taining much fat, are often troublesome. The 
cardiac souqds are usually feeble and distant, 
though the reverse obtains when there is a hyper- 
trophied ventricle. The pulse is very variable, 
full, or small and weak, according to the plethoric 
or feeble state of the individual ; more or less 
frequent than normal, irregular or dicrotic, depen- 
dent on the degree of fatty change in the heart, or, 
if of high tension, from fibrosis of the arterioles 
{see Heart, Fatty Accumulation on). The mental 
activity is uncertain, and many external causes 
tend to modify it ; but the temperament is pro- 
verbially < easy-going,’ indolent, and lethargic, 
especially after meals, although very frequently in- 
terrupted by attacks of peevishness and irritability, 
or by unusual somnolence and quiet. The remark- 
able condition known as ‘narcolepsy,’ which is 
characterised by sudden brief attacks of irresistible 
sleep, is sometimes observed in the obese, both 
with and without such complications as albuminuria 
and diabetes. Examples, however, of considerable 
intellectual attainments are not unknown among 
the corpulent. Profuse sweating is induced by 
slight exertion, and the secretion of the sebaceous 
glands is abundant and often foetid. The urine is 
generally acid, often diminished in quantity, and con- 
tains an excess of uric acid, urates, and frequently 
oxalate of calcium. Partly from chafing, and partly 
from the excessive cutaneous secretions, intertrigo 
and other eruptions are apt to occur in the folds of 
the groin, below the mammae, and in similar parts. 
The vessels share in the general malnutrition of the 
tissues, and atheroma of the arteries is often found, 
while the veins become distended and varicose, form- 
ing haemorrhoids and varicocele. Some oedema of 
the ankles is also usual, and haemorrhages from nose 
or lungs are not uncommon. Depending upon these 
vascular changes are the congested and bloated 
appearance of the face, and the liability to head- 
aches, vertigo, and giddiness. Disturbances of 
sight and hearing are frequently noticed in fat 
people. Irregularities of menstruation, which may 
be early in appearance, are frequent. The sexual 
appetite is frequently deficient in both sexes, and 
sterility is common in women : in man it has been 
attributed to the deposition of fat along the course 
* of the spermatic vessels, causing impaired nutrition 
of the testes, as shown by the scanty and inactive 
-Spermatozoa found in the semen. Accumulation 
■ of fet around the umbilical ring favours the occur- 
rence of hernia in this situation, a not uncommon 
event in the corpulent. The enormous weight of 
« the abdomen causes a constant backathe from pain- 
ful overstrain of the dorsal muscles. 
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The condition of obesity, like other general per- 
versions of nutrition, most distinctly presents other 
characteristics than the mere signs and symptoms 
above enumerated. * Corpulence is not only a 
disease itself, but the harbinger of others,’ as 
Hippocrates pointed out. There are certain ten- 
dencies and liabilities which the state engenders ; 
and intercurrent maladies come to possess special 
features Periodically, the fat man ails without 
perhaps any obvious cause, and such ailments must 
be regarded as the expression of malnutrition of the 
tissues produced by the excess of fat Among the 
more prominent of these affections is a proneness to 
catarrh of the respiratory and alimentary mucous 
membranes, and periodical ‘ colds ’ and diarrhoeas 
are frequent This is in great part due to the fact 
that the power of self- regulation of temperature, 
which the body possesses, is diminished by the 
thick layer of subcutaneous fat, which is a bad 
conductor of heat, and interferes with compensatory 
radiation At the same time the plethoric condi- 
tion, and the enfeebled circulation due to the weak 
heart, tend to the same end, namely, a liability to 
congestion of the ill-supported tissues, such as the 
raucous membranes, with the results of such con- 
gestion m excessive secretion and other derange- 
ments of function 

The obese subject is quite as hable to the acute 
diseases as is the thin man ; and these maladies 
run in him a singularly unfavourable course The 
diminished power of heat-radiation increases the 
pyrexia ; and the weak heart favours the establish- 
ment of the adynamic state Such means for 
lowering the temperature as cold applications have 
but little effect through the thick fat , and aconite 
IS contra-indicated by the pulse But since the 
oxidising process in the corpulent is diminished, 
the temperature in the febrile state is rarely very 
high, and at the same time is but ill resisted. 

The effective agent in fat-formation, namely, 
deficient oxidation, also favours the formation of 
uric acid, and hence the fat are often gouty 
Saccharine urine (a condition which, whatever 
view be taken of its pathology, is manifestly an 
expression of deficient oxidation) — especially that 
form which is met with m those advanced in life — 
very frequently occurs in stout people, not only m 
an intermittent form, but constantly with other 
symptoms of true diabetes mellitus In 32 of 140 
cases of diabetes mellitus observed by Seegen, 
obesity preceded the glycosuria 

A somewhat infrequent form of obesity, occurring 
chiefly in middle-aged women, has received the name 
of adtposts dolorosa (p 28) It is characterised by 
local fatty swellings, sometimes symmetrical and 
usually in the arms, in addition to a general state 
of obesity Severe paroxysmal pain is associated 
with the swellings, which are often very tender, 
with a general anaesthesia of the surface elsewhere 
Such patients tend to exhibit periods of dementia, 
or epileptical attacks. Headache, cutaneous pig- 
mentation and a liability to haemorrhage have been 
observed A previous history of alcoholism or of 
syphilis has been generally obtained. Portions of 
nerves removed from the painful areas have shown 
the changes charactenstic of neuritis. 

Progress and Prognosis, — The progress of 
obesity is essentially chronic. Extreme fatness m 
the very young, however, usually subsides ; but the 
obesity of advanced hfe never docs# unless any 
exhaustive disease shovild co-exist, such as cancer 


or diabetes ; and the latter by no means produces 
then the emaciation that it causes in young people. 
Obesity should, on the whole, be regard^ as a 
grave matter, since very fat people rarely reach an 
advanced age ; while a decrease of fat at middle 
age in a person hitherto stout should be regarded 
with suspicion. 

In obesity, death by syncope may result from 
an extremely fatty heart ; from apoplesw, caused 
by rupture of an atheromatous vessel in the brain ; 
or from acute pulmonary congestion, with general 
oedema from cardiac dilatation , while rupture of 
the heart, angina pectoris, and uraemia are among 
the dangers to which the obese are liable. Not 
infrequently some sudden exertion has immediately 
preceded the fital end 

Treatmen r — Recognising that accumulation 
of fat IS a perversion of nutrition, which, if once 
established, and with a strong hereditary pre- 
disposition, cannot be cured, it follows that we 
should endeavour to prevent as far as possible its 
increase, by avoidance of those factors which 
pathology tells us are favourable to its develop- 
ment The guides as to how far a given plan may 
be proceeded with are, first of all, tlie age and 
general condition of the patient, especially as 
regards the heart’s power ; and, secondly, the feel- 
ings and capability of the patient, as the treatment 
is pursued Each case must be treated according 
to circumstances, bearing in mind that the objects 
to be aimed at are to (hminish the sources of the 
fat, and to increase the oxygen-carrying power of 
the blood and oxidising power of the tissues. 
Unless the patient actually suffers from the accumu- 
lation of fat. It is generally undesirable to pursue 
any special treatment, and under no circumstances 
should the weekly loss be allowed to exceed 3 lbs., 
and the total loss should not go beyond 28 lbs It 
must be remembered that some persons far from 
deriving benefit from any regular plan of treatment 
distinctly deteriorate in health, and caution should 
be exercised in the selection of cases 

The diet must be regulated m quantity and 
quality Since a healthy diet should consist of 
certain proportions of nitrogenous, carbohydrate, 
and fatty principles, and since from all these three 
substances fat may be formed in the body, the 

uestion arises, which can be most advantageously 

iminished. Experience supports our pathological 
knowledge m advocating a withdrawal as far as 
possible of fatty and more especially starchy food, 
while at the same time a moderate increase m 
proteid matter is permitted , for with a fair quantity 
of the other fo<xi -stuffs, proteids increase tissue- 
change. It IS on this principle that systems of 
dietary for the corpulent are founded, the best 
known of which bears the name of Banting, who in 
a year (1863) reduced hisi weight by 44 lbs , and 
without any recurrence of corpulence when ordinary 
diet was resumed There are many other cases 
recorded. Dr Cheyne, who weighed 3a stone, 
reduced himself a third m weight, and lived after- 
wards in good health to the age of seventy-two. 
Lean meats, sweetbread, fish — except rich kinds, 
such as salmon and eels— -clear soups, poultry, 
game, eggs, cheese, green vegetables, toast, gluten- 
bread, fresh fruit, and pickles are allowable articles 
of diet An average diet for an adult woidd be 
12 0£. lean meat, 6 ox. rusks or f^uten-bread, 4 oi. 

S een vegetables, x os. butter, luod x| {dnt tea. 
the normal daily requirements be put Un* 
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proteids 130 grammes, fats 86 grammes, and carbo- 
hydrates 380 grammes (these in^edients being 
water-free) ; then the Harvey- Banting diet may be 
taken as — proteids 170 grammes, fats 10 grammes, 
carbohydrates 80 grammes. It is necessary that 
the rigime be steadily adhered to for a considerable 
period, and recurred to from time to time when the 
weight shows si^s of increasing. Several well- 
known modifications of this diet have been pro- 
posed. Ebstein’s plan was based on — proteids 100 
grammes, fats 85 grammes, carbohydrates 50 
grammes, with 1,750 grammes of fluid, being an 
amount of proteids much below the normal, while 
the fats are of the healthy quantity. The defi- 
ciency of proteids tends to prevent this diet being 
pursued for long without loss of strength, and it 
would be probably more economical if rather less 
fat and rather more starch were allowed. Oertcl’s 
system is characterised by a marked restriction of 
fluids, the dry proteids being 170 grammes, fats 44, 
and carbohydrates 114 grammes. The reader will 
determine for himself how these proportions of 
alimentary principles may be distributed among 
various ordinary articles of diet. The exact in- 
fluence of an excess of water in tissue-metabolism 
is uncertain, but there is no doubt that a large 
number of fat people consume an excessive amount 
of fluid, of which it may not be forgotten that 
alcohol forms very frequently a considerable pro- 
portion, and on such grounds a restricted intake 
might be regarded as desirable. But while cases 
of obesity associated with anaemia may be benefited 
by this treatment, it must be admitted that dehydra- 
tion is attended with great risk in plethoric persons, 
especially if the nitrogenous food exceed or even 
equal the normal quantity, since serious disorders 
may result from accumulation in the tissues of their 
products of waste, from lack of fluid to flush them 
out. Still more is this the case in those extreme 
methods of dieting which consist of a practically 
unlimited amount of meat food, with complete 
abstinence from fats, starches, and sugars ; and 
with such regimen a large allowance of hot water is 
insisted on. This plan, known as the Salisbury 
treatment, has been pursued with considerable 
success. This method consists in a daily diet of 
about 3 lbs. of lean beef, roasted or boiled, equally 
divided between the three meals, for a week or ten 
days, after which chicken or white fish may be 
given for a similar period, and then fats and later 
^naceous foods are very gradually added. The 
fact is that each plan has its merits and can claim 
successful results, but judgment is requisite in its 
application to individual cases. All methods 
compel a very great decrease ftom the normal of 
starches, but on each of the other alimenta^ 
principles much diversity of practice exists. It 
cannot, however, be too strongly insisted on that 
for any considerable increase in nitrogenous food 
the kidneys must be in a perfectly healthy state, and 
this should only be permitted in conjunction with a 
free exhibition of water and a re^iar examination 
of the urine. Alcohol generally ^ould be avoided, 
bat especially spirits and beer, which must be abso- 
lutely forbidden, except on emergency ; dder or the 
light dry wines, both white and red, dilated with 
water, are less objectionable. Tea and coffee are sup- 
posed to interfere with tissue-change, and therefore 
should be taken sparingly ; and milk, from the quan- 
tity of fat it contains, is to some extent inadmissible, 
id^ough a skimmed-milk diet has been proposed. 


Regular exercise, within the limits of the patient’s 
power, such as riding, walking, rowing, and gym- 
nastics, is of great benefit by directly inducing an 
increased oxidation of tissue, and improving the 
quality of the blood, and therefore its oxygen- 
carrying power. It should form an essential part 
of every system of treatment, the amount being 
determined by the state of the patient’s heart. 
When exercise cannot be taken, passive movements 
and massage should be employed. Cold bathing, if 
well borne, is of advantage on similar grounds. 
Free sweating by Turkish baths is a usefuA adjunct 
to dietetic treatment, unless the circulation be en- 
feebled. Breathing compressed air with the object 
of increasing the tissue-oxidation has been recom- 
mended. 

It is in carrying out a system rather than in de- 
vising one that the difficulty occurs. The regularity 
and restraint prove irksome to the patient, and are 
frequently broken. Hence it is that the regimen 
and spare diet of the various spas, such as Carlsbad, 
Marienbad, Kissingen, and Ems have great ad- 
vantages, since at such places and in such surround- 
ings the patient more readily and willingly pursues 
a given plan. 

In the treatment of intercurrent diseases it is essen- 
tial to remember the enfeebled resisting power of the 
patient and the frequent necessity for stimulants. 

Among the many drugs that have been used for 
obesity may be mentioned alkalis, iron, and iodine. 
Some of the good effects of the various ‘waters’ 
are ascribed to their alkaline properties, especially 
the alkaline aperients of the al^ve-mentioned spas. 
Iron is an essential in those forms of corpulence 
associated with anaemia, and most satisfactory 
results follow its administration, as the health 
improves and the fat diminishes. Young chlorotic 
subjects benefit by this treatment, which may be 
advantageously carried out at some chalybeate 
spring, such as Tunbridge Wells, Harrogate, or 
Spa. The iodides, such as those of potassium and 
iron, given in large doses, undoubtedly effect a 
reduction in the amount of fat, but not always with 
a corresponding improvement in health. So long 
as this does not suffer and the patient improves, the 
drug may be persevered in, but it is frequently 
very badly borne when taken in quantity. The 
preparations of Fttcus vesiculosusy the basis of certain 
quack remedies, appear to depend for their value 
on the iodine contained in them. The extract of 
the thyroid gland has been found useful in some 
cases, especially those of distinctly neurotic associa- 
tion. W. H. Allchin. 

OBLADiS, In the Tyrol. — Earthy saline 
waters and climatic health-resort. 

OBSESSION [ob^ opposite; sederey to sit). — 
Formerly used to^ impW the state of a person 
supposed to be besieged by an evil spirit antecedent 
to possession. This term is now employed in 
psychological medicine to indicate the sudden 
occoirence in consciousness of an emotion or an 
idea dominating the mind, over which the individual 
has no control, and which may end in a sudden 
impulsive act which cannot be inhibited by the will. 
See Insanity : Imperative Ideas, 

OBSOLESCENT {pbsolescoy I grow out of 
use).— A term applied to tubercular pMucts which 
have dried up, shrunken, and become calcified and 
inert. See Tvbbrculosis. 
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OBSTETRICAL PARALYSIS See Bra- 
chial Plexus, Lesions of ; and Cerebral 
Diplegia 

OCCUPATION-DISEASES. — By the term 
‘ Occupation-disease,* we mean disease directly 
traceable to the effects of a particular trade in which 
a person is engaged. As artisans are equally liable 
to the ordinary ailments of humanity, it is necessary 
to discriminate carefully so as to eliminate all 
causes other than those related to the particular 
industry m question In the production of occupa- 
tion-disease there are usually several factors m 
operation Even in the causation of such an 
indisputable malady as lead -poisoning it is well to 
remember how important is the part played by in- 
dividual idiosyncrasy, while in the better ventilated 
state of one factory compared with another, the 
home-life and surroundings of the workpeople, 
poverty, heredity, age and sex, are to be found 
conditions that are contributory to its production, 
and therefore not to be ignored See Public 
Health 

Arsenic and Colour-Grinding -— In the 
smelting of ore containing arsenic and in the manu- 
facture of Scheele’s green — an arsenite of copper 
used for colouring toys, artificial flowers, and wall- 
papers — workmen are sometimes seriously affected. 
Men who grind and mix arsenical colours often 
suffer from ulceration of the skin on those parts of 
the body with which the arsenic comes into contact. 
There is developed a painful form of eczema (p 421) 
Beginning as vesicles the spots soon become pustu- 
lar, and are extremely irritable When an individual 
IS exposed for any period to the dust arising from 
arsenical compounds, he often experiences a dryness 
and irritation of the lining membrane of the throat 
and nose, loss of appetite and indigestion, colic, and 
the passage of mucus in the stools He loses flesh, 
and his eyes look congested The urine may con- 
tain albumen, and there may be painful paralysis of 
the legs owing to peripheral neuritis When once 
arsenic is in the system it is only slowly eliminated 
from It Hence it is found m the urine long after 
the symptoms of poisoning have begun to decline 
In the form of an alkaline arseniate it is used to dye 
wool The girls who noddle and handle the dried 
wool thus treated inhale the irritating particles that 
are given off, and have been known to suffer from 
general ill-health, digestive derangements, and loss 
of power in their legs. Sempstresses who are in 
the habit of heedlessly biting off the ends of thread 
thus dyed, and men engaged in the manufacture of 
sheep-dipping washes, have also suffered in a 
similar manner See pp 1077-1078 

Cases of industrial arsenical poisoning observed 
by medical practitioners must be reported to the 
Home Office See Arsenic, Poisoning by. 

Compressed Air —6m Caisson-Disease. 

Eleotrloity — Since the introduction of the elec- 
tric light, and the employment of electricity in an 
mcreasing variety of ways, several fatal acadents 
have occurred. In the act of repairmg wires, the 
cleaning of machmery, and accidental contact with 
charged parts of dynamos, workmen have received 
shocks that have proved immediately fatal. Occa- 
sionally the injunes received have been of a slighter 
character, and, for the most part, bums. An in- 
dividual runs a very serious risk when brought 
into personal contact with conductors charged to a 
high pressure, say i,cxx) volt^ j contact Vvith even 
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240 volts IS known to have caused death. As the 
result of a series of experiments, earned out ly 
Professor Weber of the Polytechnic at Zurich, witn 
the view of deciding what pressure is dangerous on 
electnc railways with overhead trolley-wires, it was 
ascertained that to touch both poles of an alternating 
current circuit, where the pressure exceeded 100 
volts, was not free from nsk ; but as there is little 
chance of passengers or other persons coming into 
contact with both the leads of the apparatus, the 
authorities decided to allow a working pressure of 
750 volts, the current to be alternating Apart 
from electrical pressure there are circumstances that 
tend to magnify the danger from contact, such, 
for example, as a workman standing on damp 
ground or weanng damp boots If, on the other 
hand, he is standing on an indiambber mat, which 
IS a non-conducting material, he might possibly 
touch a single object, charged to a high pressure, 
without any harm following Alternating and 
direct currents are equally dangerous 

It is not exactly known how electncity kills, but 
in all probability it is in one of two ways, either 
(l) by arresting breathing, or (2) by suddenly stop- 
ping the heart’s action. R A Bolam and the 
writer earned out a senes of expenments on an- 
aesthetised animals with the view of throwing some 
light upon this question. Where high-pressure 
currents were used the animals were killed im- 
mediately. The heart suddenly ceased beating, but 
respiration was frequently continued for a minute 
or more afterwards Although m most of our 
experiments death was due to sudden arrest of the 
heart’s action, it was not always possible to say 
upon which organ or nerve-centres the current 
exerted its harmful influence Sometimes we were 
able by artificial respiration to resuscitate an ap- 
parently dead animal, and there is no doubt that 
in the case of all persons who have received an 
electric shock and in whom life is apparently extmet, 
artificial respiration is the line of treatment that 
holds out the greatest promise of recover}\ It 
should be undertaken immediately and persisted in 
for more than an hour afterwards 

Fatigue-Neuroses — Over-use of the muscles 
and stram in certain occupations are apt to be fol- 
lowed by painful spasms or cramps, and occasionally 
by paralysis of particular muscles In the produc- 
tion of these there is probably both a muscular and 
a nervous element in operation. While lengthened 
but interrupted employment of muscle through in- 
creasing the blooa-supply improves nutntion and 
induces muscular hypertrophy, too protracted use, 
on the other band, and overstrain, particularly 
accompamed by the evil effects of working m a close 
atmosphere, cause breaking down Spasm, tremor, 
or paralysis of muscle may thus be induced. It is 
customary to speak of either of these as occupattm^ 
or fatigue-neuroses t and in employmg these terms 
we are not committing ourselves to any expression 
of opinion as to the pathological nature of the 
affection. There is an obstinaiy or persistency 
about these neuroses that often defies treatment and 
makes their recovery tedious ; also the muscular 
atrophy that is induced shows a tendency to get 
worse : circumstances that raise the question whether 
the affection in some instances at least ^uid not 
be considered as outside the ]^e of a put^y 
functional disorder. The morbid anatomy that 
underlies the condition is not known. As the 
industries of the country keep on multii^ying and 
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machinery of a complicated character is introduced, 
requiring delicate manipulation and constant atten* 
tion on the part of the worker, there is a correspond- 
ing increase in the number of fatigue-neuroses. 
These neuroses more or less resemble each other in 
the manner in which the different causes have 
operated to produce them. In writeups cramps 
which is elsewhere separately dealt with, the exces- 
sive use of the pen is responsible for its production, 
and not the fact of the pen having been made of 
steel, as some persons suppose. The hurry and 
worry of modem life, and the high tension of the 
nervous system, are factors in its causation that 
cannot be ignored. In file-maktrSi who cut the 
tools by hand, paralysis and atrophy of the small 
muscles of the hand occur ; and while plumbism is 
the prevailing cause in operation, some of the 
effects may be due to fati^e, especially the loss 
of power in the left thumb and forefinger which 
tightly gnp the chisel, and the muscles of the right 
hand which wield a heavy hammer all day when at 
work. Plumbism and muscular fatigue are there- 
fore both in opemtion in file-makers* paralysis. See 
Writer*s Cramp. 

Clergymen and public singers who use their voice 
too much may overstrain the delicate muscular 
mechanisms concerned in vocalisation so that there 
is a sudden stoppage of the voice in public utterance 
owing to spasm of the glottis, or the voice becomes 
trem^ous. In other instances there is aphonia so 
complete as to surest a possible hysterical origin 
for the defect. Fatigue of laryngeal muscles is 
responsible for these attacks, which are in no way 
dependent upon catarrhal conditions of mucous 
membrane. When aphonia and globus co-exist 
the affection is neurotic in all probability. Rest 
from the use of the voice is a necessary part of the 
treatment. Bromides and Nux Vomica are useful ; 
electricity may be tried, and change of air and scene 
recommended. 

Typists^ persons who work the Morse- or other 
telegraphic instrument and those who play the piano 
or the harp, occasionally find that the fingers and 
hands, owing to the excessive strain impo^ upon 
them, refuse to carry out voluntary movements, and 
that the muscles become tremulous or are thrown 
into a state of spasm and do not relax readily. The 
spasm ma^ be perfectly painless, but, occurring as 
it does at mconvenient moments, it worries the indi- 
vidual and prevents him accomplishing his task. 
Sensation is not affected. There may 1^ no actual 
paralysis of muscle, but there is usudly a degree of 
paresis that prevents co-ordinated movements being 
readily carried out. Usually the muscles respond to 
electricity. The battery is therefore well worthy 
of a trial in these cases along with masss^e and 
nerve-tonics. During treatment stimulants should 
be avoided. 

The writer has seen a few instances of atrophy 
of the muscles of the left shoulder in railway sur- 
face-men due to the habit of these men carrying' 
their heavy implements on their shoulders. No 
doubt expMure to wet and cold also has its infiuence. 
The affection sometimes resembles prc^essive mus- 
cular atrophy although it is due to a neuritis. 
Bricklayers from prolonged grasping of the trowel 
in the right hand sometimes saner from muscular 
spasm. 

Mif^s Nysiagmtes, — Coal-miners occasionally 
exhibit a very marked oscillation of the eydialls in 
a lateral or rotatory direction when asked to fix* 


their attention on any particular object, and which 
obliges them to put their ocular muscles on the 
stretch. Tremor is then noticeable. This tremor 
may cause very little inconvenience in some men, 
but in others it is associated with vertigo. The 
objects looked at appear to be unsteady. In miners 
of a nervous temperament nystagmus rather ag- 
gravates any neurotic tendencies. The oscillatory 
movement of the eyeballs is attributed to strain of 
the muscles of accommodation and convergence 
caused by the miner working in the flickering light 
of his Safety lamp. Secondary oscillations of the 
head are often present. Simeon Snell, of Sheffield, 
finds that nystagmus only occurs in men who are 
working in narrow seams of coal, and who in the 
act of hewing the coal lie on their side with their 
eyes cast in an upward and oblique direction, thus 
imposing a lengthened strain upon the levator 
palpebrse, superior rectus, inferior oblique and 
external rectus, muscles of one eye, with the same 
in the other, except that the internal rectus is in- 
volved instead of the external. In Newcastle-upon- 
Tyne nystagmus was some years ago very prevalent 
among coal-miners, but during the last fifteen years 
it has become much less frequent. Since nystagmus 
occurs in such diseases as insular sclerosis and 
Friedreich’s ataxia, it is necessary to distinguish 
between that due to strain of the ocular muscles 
met with in the coal-miner and those forms arising 
in the course of cerebro-spinal disease. The history 
of the case, the age of the patient, and the absence 
of affections of speech would assist in the diagnosis. 
In coal-miners’ nystagmus there is no evidence of 
disease of the brain or of the nervous system. It is 
solely due to fatigue of the external muscles of the 
eyeball. ^^^'Nystagmus. 

Gas In Coal-Mines. — When an explosion has 
occurred in a coal-mine, and has been attended by 
fatalities, it has generally been believed that the 
death of the victims has been the result of shock or 
extensive burns of the body. In a certain percentage 
these two causes have been in operation, but there 
is no doubt that many of the colliers meet their 
death by inhaling the ‘ after-damp’— a gas that is 
rich in carbon monoxide. The proof of this is the 
ruddy colour of the skin of the cadaver, also that on 
spectroscopic examination of the blood two bands 
are observed between U and E, in the yellow and 
the ^een, which are not, like those of oxyhsemo- 
globin, affected by adding ammonium sulphide. 
Apart from explosions the coal-miner is constantly 
running the risk of inhaling carbon di-oxide, or 
‘choke-damp.* This is the gas which makes its 
presence known to the collier by his lamp becoming 
extinguished, and by a feeling of slight embarrass- 
ment of his breathing. Wherever in a coal-pit a 
miber*s lamp cannot bum, it is evident that human 
life cannot for long be maintained. Education and 
experience inform him that it is then time to retire. 
The miner is thus forewarned of the danger of 
choke-dampi but he has no such warning of the 
presence of carbon monoxide. It is the presence of 
this after-damp in a coal-mine, after an explosion, 
that makes it dangerous for a rescuing party to 
descend. Men who are brought into contact with 
this gas are insensibly overcome lyit. They be- 
come drowsy and extremely languid, and by degrees 
pass into a state of unconsciousness. The presence 
of even such a small Quantity as one per cent, of 
this M will cause unpleasant symptoms. Ten per 
cent has proved fistal. See Dynamite-Poisoning* 
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Treatment. — After a colliery explosion fresh 
air should be got as rapidly as possible into the 
mine, for although colliers may have been ren- 
dered unconscious by the carbon monoxide, yet 
death may not supervene for an hour or more. 
Cyhnders of oxygen should be taken into the 
mine, the sufferers should be brought to bank as 
quickly as possible, warm blankets applied, and 
stimulants very carefully administered Above all, 
artificial respiration must be carried on, and a hypo- 
dermic injection of strychnine is worthy of a 
trial. 

QlEisa-makers and QIaas-blowers. — The 
risks incurred by glass-makers are those due to ex- 
posure to high temperature, e.g. bronchial and pul- 
monary affections, and also cataract. Occasionally 
glass-blowers develop a cystic swelling of the cheek, 
due to air passing up the duct of the parotid gland , 
thickened patches of mucous membrane inside the 
mouth and cheek , and also deafness 

High Temperature and Muscular Strain 
Men who are employed at the blast furnaces of 
iron-works, in addition to running risk from bums 
and irritating particles of dust settling on their 
eyes, are, owing to exposure to heat and cold, 
liable to bronchial and pulmonary affections and to 
rheumatism. When young the men as a class are 
physically strong Their work is hard and their 
wages are good. They are able to buy good 
food, therefore they eat well, but later on they 
take to drinking stimulants rather freely, and, as 
their work is arduous, the free consumption of 
alcohol tends to make them break down and to 
cause them to become prematurely old 

Men who are employed at the puddling furnaces 
are exposed to very severe muscular strain and 
excessive heat, and consequently, even in the winter 
months, they work with very little clothing on. As 
they perspire very freely they imbibe all sorts of 
liquids to replace the loss A very large number of 
puddlers develop heart-disease, particularly com- 
mencing at the root of the aorta, owing to the strain 
put upon the aortic valves Puddling is generally 
regarded as one of the most degrading kinds of 
work in the iron-trade Since steel is now very 
largely taking the place of iron, puddling is much 
on the decline It is not required m the manufac- 
ture of steel, and as a consequence heart-disease in 
iron-workers is now less frequently met with than 
formerly. See Heat, Effects of. 

Indiarubber — Makers of indiarubber goods, 
especially of the finer vanety, are liable to illness of 
rather a serious character In order that indiarubber 
may be able to withstand variations of temperature 
It has to be vulcanised by being passed through 
bisulphide of carbon During this process £e 
vapour of the bisulphide is inhaled and it causes 
intoxication. This may assume a form of drunken- 
ness not unlike that caused by alcohol, in which the 
individual staggers and even falls ; or the symptoms 
are less acute, and the individual complains of head- 
ache and indistinct vision, or is the subject of epi- 
leptiform seizures or muscular tremor. Some of 
the workers lose the power of their le^ owinff to 
peripheral neuritis, others suffer from double foot- 
drop, while others become ataxic. In a few in- 
stances the workers when intoxicated have become 
acutely maniacal. Treatment resolves itself in the 
minor form of intoxication into removal of the indi- 
vidual from his occupation, and in the severer forms 
of illness into the treatment of symptoms. 


Lead and ite Oom pounds.— Lead b so 
largely used in the industries that plumbism occurs 
unexpectedly in people whose occu^tion sometimes 
does not surest immediate contact with the metal 
or Its compounds. Silk thread, for example, is 
occasionally passed through a solution of acetate of 
lead to increase its weight. Sempstresses who are 
in the habit of biting off the ends of the thread are 
known to have suffered from cohe and general lU- 
health. The sweet taste of the thread ought to 
forewarn them of the danger. White lace is, on 
the Continent, sometimes whitened by carbonate of 
lead. 

File-cutters are especially prone to plumbism* 
The men and women cut the files upon a leaden 
cushion A considerable amount of metallic dust b 
given off which becomes oxidised. Some of this 
may be inhaled, but as the occupation is a dirty 
one, and the workpeople as a class are not cleanly 
and often eat their food with unwashed hands, the 
probability is that the poison also gams an entrance 
into the system through the alimentary canal. Colic 
and muscular paralysis frequently occur. The 
symptoms of plumbism develop slowly Health is 
gradually undermined, albumen appears in the 
urine, and the individual succumbs to the effects 
of a chronic interstitial nephritis In the United 
States all files are made by machinery, and as a 
consequence plumbism among file-makers is un- 
known In Sheffield, the centre of the industry, 
efforts have been made to supplant hand-made by 
machine-made files, but with only qualified success, 
for the customs of a trade die hard 

Plumbers who handle metallic lead and use the 
carbonate for jointing purposes ; printers^ especially 
compositors who set the type ; and housc'painters are 
all liable to lead- poisoning Medical men are obliged 
according to the requirements of the Home Office 
to notify to the Chief Inspector of Factones cases of 
industrial lead-poisoning occurring in their practice. 
House-painting, since it is carried out m the open air, 
scarcely comes under work done in a factory or 
workshop, although it might possibly come under 
the latter. Notification of plumbism m house- 
painters IS, however, accepted by the Home Office, 
and the usual fee of half a crown is given for 
each case reported It is only since notification of 
lead-poisoning has taken place that we have realised > 
how prevalent is plumbism m this trade Dunng the 
month of July 1900 there were 12 cases of plumbism 
in house-painters reported to the Home Office, one 
of which proved fetal. In Paris, according to 
Gautier, house-paintmg is a prolific cause of 
plumbism Of 06 fatal cases of lead-poisomng that 
occurred in the French capital, during 1894-I, 43 
were painters, and out of 14,000 pamters and 
varmshers, GauUer found 250 were annually m the 
hospital. Statistics have only begun to be kept m 
our own country. During 1899 upwards of xoo 
cases of plumbism in painters were voluntanly re- 
ported to the Home Office, and of these 18 wore 

Hnese-pasniers become poisoned by handling 
and mixing the colours, possibly too, although lean 
likely, by inhalation of the terebm^nated vapour 
arising aom the pamt, but pnndpally by the ramt 
while burning off the old paint or in smoothing a 
recently painted surfece wiui sand-paper. 

Coach^fainters similarly suffer, also men who art 
employed to break up and bum old xaUwiy* 
carnages. 
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Glass-polishers use what is called in the trade 
putty-powder, but this contains frequently as much 
as 6o per cent, of white lead. In the act of polish- 
ing glass a considerable amount of spluttering takes 
place upon the clothes and hands of the workman 
and the floor of the workshop. On this material 
becomii^ dried, dust is given off, which rises into 
the atmosphere and is inhaled. Colic and paralysis 
are therefore not unknown among glass-polishers. 

In the enamelling of iron-plates for advertise- 
ment purposes a large amount of lead is used, and 
during the dusty process known as ‘brushing-off* 
the girls inhale the powder, and frequently suffer 
in consequence. Some departments of white-lead 
making are extremely dangerous. See Lead, 
Poisoning by. 

Pottery. — Lead-poisoning in potters is extremely 
common. The glaze in which earthenware is 
dipped frequently contains as much as 30 per cent 
of white lead. The men who dip the ware, the 
girls who clean it, the men who place the ware in 
the kilns and who are known as glost-placers, the 
individuals who make the litho-transfers — the 
coloured papers used for imprinting colours upon 
china — colour-dusters and majolica-paintresses run 
the risk of suffering from lead -poisoning. So preva- 
lent, indeed, had plumbism become in the Potteries 
that Professor Thorpe and the writer were entrusted 
by the Government with the task of reporting upon 
this industry, and of suggesting measures tor the 
diminution, and, if possible, suppression of lead- 
poisoning. Among other things we recommended 
the total prohibition of raw lead, i.e. the use of white 
lead, in the glazes, and the employment of ‘ fritted * 
compounds. These suggestions, if put into force, 
would of themselves cause a very marked diminu- 
tion in the amount of plumbism. The removal of 
females flrom the dangerous departments, and re- 
peated medical examination of all workers in the 
lead processes, are also measures that would make 
for health. These, with the recommendations pre- 
viously mentioned, have the unanimous support of 
the manuflicturers. It is otherwise, however, with 
the suggestion that leadless glazes should for the 
most part replace those that contain lead. Only by 
such a substitution is it possible to render certain 
processes in the manufacture of earthenware healthy 
to the workpeople. 

Mercury. — Felt-hats , — In the manufacture of 
hats a strong solution of nitrate of mercury is used to 
promote the felting of the fur. The workmen who 
handle and shape the felt run the risk of becoming 
salivated, and occasionally they suffer from the con- 
stitutional effects of mercury, including tremor. 
The danger mosUy occurs after the fiir is dried, for 
it is then that dust is given off. 

Mirror-makers . — Formerly when mercury was 
employed in the manutoure of mirrors the work- 
men suffered from hydrargyrism, but since the intro- 
duction of the new methexf of employing nitrate of 
silver and tartaric acid, mercurial poisoning has 
disappeared. 

Ca^ of industrial mercurial poisoning must be 
reported to the Home Office. 

Nltro- and Di-nitro-benzole and Aniline. 
Nitro-benzole is used in the preparation of perfumery, 
the manufrctiure of aniline, and of certain high ex- 
plosives for mining purposes. Nitro-benzole when 
treated with nitnc and sulphuric acids at a high 
temperature becomes di-nitro-benzole. This inm- 
stance acts as a poison, whether it is absorbed by 


the skin or inhaled. The men who work at the 
trade experience a heavy sleepiness ; they complain 
of throbbing headache and vomiting, and when the 
symptoms are more severe, there are dyspnoea and 
cyanosis, dilated pupils and an ataxic gait. The 
urine becomes reddish-brown, and both from it 
and the breath of the workman there is given oft 
the odour of bitter almonds. Coma and symptoms 
of cerebral apoplexy with Cheyne-Stokes’ breathing 
have been observed. The skin becomes dark blue 
owing to the presence of aniline. The blood 
exhibits a dark chocolate colour, loses its power of 
absorbing oxygen, and gives the spectrum of 
methsemoglobin. Fifteen drops of nitro-benzole 
when swallowed have caused death. When injected 
into the veins of an animal it causes death almost as 
rapidly as prussic acid, and in acute poisoning there 
is, strange to say, an odour of prussic acid. These 
two forms of poisoning resemble each other, but 
when the two substances were administered by 
the mouth to animals symptoms of hydrocyanic- 
acid p>oisoning came on at once, but those due to 
nitro-benzole were delayed for a brief period. 

Treatment is to wash out the stomach, apply 
mustard -poultices to the chest, administer such a 
stimulant as ammonia, perform artificial respiration, 
and apply the faradic current. 

Aniline is obtained from coal tar and naphtha. 
It is a narcotic poison, and acts upon the central 
nervous system, causing insensibility, convulsions, 
and motor paralysis. The workmen complain of 
headache and vertigo, and suffer from spasms. 
Aniline destroys the blood-corpuscles, and forms 
methaemoglobin. The urine becomes brownish- 
black, and the skin is often the seat of eruptions 
(p. 70). 

Phosphorus and Lucifer Match-making. 
Two kinds of phosphorus are used in the manufac- 
ture of matches, the red and white. The red or 
amorphous phosphorus can be handled without risk. 
It is used in the manufacture of safety matches. 
White or yellow phosphorus is so inflammable on 
exposure to the air that it has to be kept in water. 
It emits fumes which are luminous in the dark. In 
the act of glowing phosphorus is being oxidised. The 
fume itself is one of the lower oxides of phosphorus. 
Most of the white phosphorus used at home and 
abroad is made at Oldbury, near Birmingham, and 
although it is a dangerous industry the processes are 
carried on so much under cover that it is only very 
rarely men .have been known to suffer. In the 
manufacture of matches the danger is manifold. It 
is seldom that there is more than 5 per cent, of 
white phosphorus present in the paste for heading 
matches. The men who mix the paste in open iron 
basins, the men who dip the matches, and the girls 
who ‘ box * the dried matches inhale the fumes of 
phosphorus, and as a consequence some of them 
suffer from necrosis of the jaw-bone. This is apt to 
be a chronic affection. Attended at its commence- 
ment by a good deal of pain owing to the formation 
of an abscess at the r(tot of a tooth, pain subsides 
when once the tooth is extracted and a free vent 
^ven to the pus. Disease of the bone progresses 
slowly. It miw continue for months or years, and as 
the purulent aischarge escapes into the mouth and is 
swallowed ill-health and j^monary disease are in- 
duced. When the necrosis affects the upper jaw it 
is not unusual for the inflammation of the bone if 
virulent to extend to the base of the skull and set 
up a purulent meningitis or cerebral abscess. For- 
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merly in France match-makers suffered from a con- 
stitutional form of poisoning known as phospkonsme^ 
the principal features of which are anaemia, digestive 
derangements, and albuminuna. This form of the 
malady has been seldom observed in England, and 
yet both here and on the Continent, w&le we are 
most familiar with its local effects, viz. phosphorus- 
necrosis or *• phossy-jaw,* a constitutional state of a 
peculiar kind is developed whereby without any 
actual traumatism the long bones readily undergo 
spontaneous fracture 

There is diversity of opinion as to how phos- 
phorus-necrosis is caused It is generally hela that 
there must be a pre-existing caries of a tooth ; and 
that through the decayed tooth the fumes of phos- 
phorus make their way to the jaw-bone, setting up 
a periostitis which soon becomes septic. How far 
necrosis is the result solely of the action of the irri- 
tating fumes of phosphorus it is difficult to say. The 
disease if induced in the first instance by the oxides 
of phosphorus is certainly later on aggravated by 
the presence of microbes Professor Stockman of 
Glasgow found tubercle-bacilli in the purulent dis- 
charge escaping from the necrosing jaw of affected 
match -makers, and is disposed to regard the lesion 
as tubercular. 

Prevention of phossy-jaw — The mixing of white 
phosphorus should be conducted in closed vessels 
The dipping of the matches should be done on slabs, 
on the distal side of which there should be a fan ; 
the boxing of matches should be accomplished by 
machinery in preference to hand, but if by hand 
the boxing should be carried on in front of venti- 
lating shafts, jp which the fumes can be drawn 
away from the worker The hands of the workers 
should be well washed before eating, and no food 
should be eaten in the factory Overalls should be 
worn, and since turpentine stops the oxidation of 
phosphorus, terebinth gargles may be used There 
should be repeated dental examination, and on the 
slightest development of pain in the gums and teeth 
the worker should be removed at once Weakly per- 
sons with an heredity of tubercular disease, and those 
who are intemperate, ought not to be allowed to 
work in the dangerous processes of a match -factory. 
The treatment of phossy-jaw is surgical. In tlus 
country Garman obtained good results by expectant 
treatment, and the use of antiseptic washes The 
cases are tedious There is little deformity left 

All cases of industrial phosphorus-poisoning must 
be reported to the Chief Inspector of Factories, 
Home Office 

Pottery and Phthfals— Pneumoconi- 
oses 

Zinc- and Copper-workers -—See Brass- 
Poisoning ; and Copper- POISONING 

Asbestos-Disease ; Anthracosis ; Ganister- 
Disbase ; Potters* Asthma ; and Cotton- 
workers’, Flax- workers’, Flour-millers’, 
Stone-grinders’, [Stone-masons* and Steel- 
grinders’ Phthisis are dealt with in the article 
on Pneumoconioses. Thomas Oliver. 

OEDEMA, (olWw, I sweU). — Synon. • Fr. 
CEdimei Ger. Oedem , — A dropsical effusion in 
intercellular tissue, whether subcutaneous, sub- 
mucous, subserous, or in the interstices of organs. 
See Dropsy, 

CEOEMA, Angioneurotic or Wandering. — 
See p. 70. 
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OEDEMA NEONATORUM --See Fcetus, 
Diseases of ; and Sclerema Neonatorum. 

CESOPHAGUS, DIeeaeee of —Synon. • Fr. 
Maladies de r(Esophage\ Ger Krankheiten der 
Speiserohre In this article will be included — 

I. The Examination of the (Esophagus, p 1113. 

2 Foreign Bodies in the CEsophagus, p 1113. 

3. Rupture, p 1114 

4 Acute Inflammation, p II14. 

5 Chronic Inflammation, p 1114. 

6 Simple Ulceration, p 1114 

7 Perioesophageal Abscess, p 1 1 14. 

8 Syphilis and Tuberculosis, p 1 1 14. 

9 Varicose Veins, p 1 1 14 

10 Cicatricial Stricture, p 1114 

11 Dilatation, p 1115 

12 Tumours, Innocent and Malignant, p III5. 

13 Spasm {CEsophagismus), p 1115. 

14 Paralysis, p 1 1 16 

1$ Malformations, Congenital and Acquired, 
p 1116 

Pressure-diverticula {Pharyngoceles) are described 
under Pharynx, Diseases of See also Pain in 
Visceral Disease 

1 Examination of the CEsophagus — 
Methods of examining the gullet by means of the 
oesophagoscope and auscultation have been intro- 
duce, but their utility is so questionable that they 
will not be described The bougie is the instru- 
ment which gives the only reliable information re- 
garding the condition of the tube, and in every case 
an olivary bougie with a large bulbous extremity 
and a narrow (preferably whalebone) stem should 
be employed This instrument {cathiter explorateur 
d boule) IS greatly supenor for diagnostic purposes 
to the cylindric^ bougie generally employed, as 
localisation of the site of a stricture is much more 
exact than can be the case with a cylindncal instru- 
ment Certain measurements in connection with 
the oesophagus must be kept in mind. 15 J to i6 
inches is the average distance from the incisor teeth 
to the cardiac opemng of the stomach , 91^ to 10 
inches of this measurement corresponds with the 
length of the oesophagus, and 6 inches to the 
average distance from the incisor teeth to the com- 
mencement of the oesophagus If the examining 
bougie pass for a distance of 16 inches or more 
from the incisor teeth the surgeon may conclude 
that It has traversed the whole len^h of the 
oesophagus and has entered the stomach. Pnor to 
passing an oesophageal bougie the pharynx may be 
spraym with a 2-per-cent solution of cocaine. 
The instrument, warmed and moistened with gly- 
cerine, must be passed down the postenor wall of 
the pharynx If, as is commonly the case, the 
passage of the bougie is temporanly arrested at the 
pharyngo-oesophageal junction, the patient should 
k requested to try to swallow it This manoeuvre 
generally overcomes the obstruction. 

2 Foreign Bodies— Foreign bodies in the 
oesophagus may be of the most varied kinds. They 
may be swallowed by accident or by design, as in 
the case of jugglers, as well as insane patients. 
Artificial teeth, coins, and fragments of Mne are 
among the commonest objects mund. Such bodies 
are apt to lod« in those parte of the tube in which 
the lumen of the oesopha^ is naturally constncted> 
vu. < i) its commencement, just behind the laiynx } 
<a) a p^nt just above the junction of the upper and 
middle thii^ $ and (3) at the lower end, just above 
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the diaphragmatic opening. The symptoms are 
dyspha^a, pain at the site of the obstruction and 
sometimes cough, with regurgitation of part of the 
food swallowed, and later on discharge of blood 
and pus without cough or vomiting. Digital ex> 
ploration of the pharynx may detect a foreign body 
impacted near the commencement of the gullet, and 
a bougie will demonstrate the presence of one lower 
down. The majority of foreign bodies, including 
coins, bones, and gold tooth- plates, may be strikingly 
localised by the Rdntgen rays. Of the many in- 
genious instruments designed for the removal of 
foreign bodies in the oesophagus the safest and best 
is the horse-hair probang, which may be in most 
cases passed by the side of the offending body and 
then opened out. As it is withdrawn it pushes the 
foreign body in front of it. Should simple measures 
fail, the gullet may have to be opened {assopha- 
goionty)y since, if the foreign body be allowed to 
remain impacted for several days, ulceration and 
perforation of the oesophagus will in all probability 
ensue. 

3. Rupture. — This very rare and necessarily 
fat^ accident may, it is said, occur in a previously 
healthy viscus as the result of violent vomiting, 
thov^h probably some weakness or lesion in the 
tube has existed in the majority of instances. In- 
tense pain, collapse, and death in a few hours 
follow the accident. The site of rupture is always 
in the lower part of the tube. This accident must 
not be confounded with the far more frequent 
condition of post-mortem digestion of the oesophagus. 

4. Acute Inflammation. — Acute oesophagitis 
may occur from various causes. It is of interest in 
that it may lead to stricture, ulceration, perforation, 
and perioesophageal abscess. It is found (1) in 
cases of scald and burns of the oesophagus, whether 
caused by boiling Buids, strong acids, or caustic 
alkalis M2) in traumatic lesions due to the presence 
of foreign bodies ; (3) in infants, in whom it may 
omir without apparent cause, or as an extension of 
an inflammatory process from the pharynx ; (4) in 
the course of any of the specific fevers ; and (5) in 
the last stages of wasting aiseases, e.g. phthisis and 
cancer, especially cancer of the g^et itself. 

The chief symptom is pain in swallowing, which 
may be rendered impossible, combined with tender- 
ness on pressure over the gullet and spitting of 
tenacious mucus. Frequently, however, particu- 
larly in the mild catarrhal cases, the pain is so 
slight that in the absence of all other symptoms the 
acute oesophagitis is unsuspected. The catarrhal 
cases call for no treatment oeyond the administra- 
tion of bland fluid food. In aggravated types of 
the disease, e.g. in those due to swallowing strong 
caustics, feeding by the mouth must be discontinued, 
and nutrient enemata employed. In such severe 
ulcerative and gangrenous cases with great destruc* 
don of mucous membrane, cicatricial strictures of 
the worst kind frequently result. 

5. Chronic 1 nil am mat ion.— Chronic oesopha- 
^ds — ^This is generally a sequel of the acute affec- 
tion above described. Chronic inflammadon is 
genei^y found to a greater or less degree above 
the rite of a stricture, whether cicatricial or malig- 
nant, and is of gtcAt importance, in that it predis- 
poses to ulceration and perforation of the gullet. 
In chronic drunkards a peculiar form of chronic 
cesophagitis is somedmes met with, associated with 
vomiting, chronic ulceration of the mucous mem- 
bnne, and, it may be, with fibrous stricture. 
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6. Uloeration. — Not infrequendy in wasting 
diseases small catarrhal ulcers are found in the 
oesophagus. They have rarely been met with in 
typhoid fever, syphilis, and tuberculosis. The 
cicatrisadon of simj^e ulcers may result in stricture 
of the oesophagus. Ulceradon with perforation is 
common in advanced carcinoma. 

7. PerioBsophageal Abscess.— This term is 
applied to a suppurative inflammation of the peri- 
oesophageal connective tissue. The inflammation 
may originate in the oesophagus itself, e.g. ulcera- 
don and perforation (due to foreign bodies or 
carcinoma), or in the neighbouring lymphatic 
glands; or it may spread from some other focus 
of inflammation, e.g. retropharyngeal abscess or 
spinal disease. The oesophagus may be displaced 
in various directions dependent upon the place ot 
origin of the abscess. The symptoms are pain in 
the course of the oesophagus, greatly aggravated by 
swallowing or movement of the head and neck and 
elevation of temperature. If the suppuration is 
diffuse death invariably ensues. If it is localised 
and is situated in the neck, incision will be indi- 
cated as soon as the presence of pus is suspected. 
A localised abscess, situated in the thorax, may 
burst into the gullet, the pus be vomited or swal- 
lowed, and recovery ensue. The diagnosis of 
perioesophageal abscess is most difficult, and is 
generally only made on the post-mortem table. 

8. Syphilis and Tuberculosis. — (tr) Syphilis 
attacks the oesophagus but rarely, and then always 
in the tertiary stage. Localised gummata or gum- 
matous infiltrations are found in the mucous and 
submucous coats of the viscus. Ulceration leading 
to cicatricial contraction is prone to occur. The 
symptoms are merely those of difficulty and pain in 
swallowing, and the diagnosis, except in cases in 
which tertiary syphilis is manifestly active, is most 
difficult. In the earlier stages, i.e. before cicatricial 
contraction has supervened, iodide of potassium in 
full doses will rapidly relieve the symptoms. 

{b) Tubercular disease of the oesophagus is 
very rare. In a few instances multiple ulcers have 
been found in the oesophagus near its cardiac ex- 
tremity, surrounded by a zone of submucous indura- 
tion, and in the majority of cases in conjunction 
with tubercular ulceration of the intestines or in 
advanced tuberculosis of the larynx. Their presence 
might be suspected if in a case of advanced tuber- 
cular disease pain in the lower part of the oesophagus 
became a marked symptom on deglutition. 

9. Varicose Veins. — In obstruction to the 
portal circulation, particularly in cirrhosis of the liver, 
the veins in the lower two inches of the oesophagus 
may become extremely dilated and varicose. Severe 
or even fatal haemorrhage from bursting of such 
varices is not uncommon. See H/CMORrhagb. 

10. Cleat rioial Stricture.— Stricture of the 
oesophagus due to cicatricial narrowing of the lumen 
of the tube is the result generally of injury caused 
by bums from hot fluids or caustic substances (acids 
or alkalis), less frequently of the traumatism caused 
by the lo^ment of a foreign body, and rarely of the 
healing of syphilitic, tubercular or typhoid ulceration. 
In addition to cicatricial stricture malignant tumours 
infiltrating the wall of the tube produce neat nar- 
rowing of the lumen of the oesophagus, and, in frict, 
cancerous stricture is far more common than the 
cicatricial variety. Congenital malformation is a 
rare cai^ of innocent stricture. Pressure from with- 
out, as in the case of an aortic aneurysm or media- 
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stinal tumour, may produce symptoms indistin- 
guishable from those of true organic stricture. 
Cicatricial stricture may be annular or may extend 
to several inches m length, and while it may be 
found in any segment of the gullet it is commonly 
either at the uppermost or lowermost part of the 
tube. The diminution of the calibre may be slight 
or may be so extreme that even duids can scarcely 
pass through the stricture. The oesophagus above 
the stricture generally becomes dilatea and its wall 
hypertrophied, and thus a cavity results in which 
food, partly altered by the action of the saliva, may 
remain for a considerable time before it is regur- 
gitated. When of course the stricture is high up, 
i e near the phar3mx, it is at once returned. The 
chief symptom in all cases is difficulty in swallowing. 
At first this is for solids only, later on fluids are 
swallowed if at all only with difficulty, and then 
regurgitation (false vomiting) of food occurs either 
immediately or after a varying period of time The 
narrowing is progressive until at last deglutition 
becomes impossible, rapid wasting ensues and death 
from starvation threatens The diagnosis is seldom 
a matter of difficulty In general there is a history 
of injury or burn. The passage of a bulbous bougie 
indicates the site and amount of the constriction 
Possible sources of error are pressure of tumours 
from outside the tube and oesophageal pouches A 
careful examination of the chest so as to exclude 
aneurysm and mediastinal tumour should always 
precede the passage of a bou^e. 

Treatment — The majority of cases of cicatricial 
stricture can be treated by gradually progressive 
dilatation with fairly satisfactory results. In im- 
passable strictures gastrostomy must be performed 
It IS sometimes found that strictures which were 
impassable from above downwards admit of the 
passage of a bougie passed from the incision in the 
stomach. Permanent intubation of the oesophagus 
{Symonds's tube) has also been employed 

1 1. Dilatation — Primary dilatation of the oeso- 
phagus IS very rare In the few instances recorded 
the middle segment was chiefly affected and a 
spindle-shaped dilatation produced Hypertrophy 
of the muscular wall was also present. It has been 
suggested that these cases were examples of spasm 
of the cardiac orifice of the stomach which, of 
course, would disappear after death ; out against 
this explanation is the fac* ; is not the lowest 
part of the tube that undergoes the greatest amount 
of dilatation. Secondary dilatation above a stricture 
IS a far more common condition. It needs no 
treatment, except that of the stricture, to which it 
IS due. 

12 Tumours — Innocent tumours are rare. 
Papillomata, mucous cysts, fibromata, and myxo- 
mata have been occasionally met with. These 
tumours tend to assume a polypoid character, and 
when situated near the upper limit of the oesophagus 
may be snared or avulsea by forceps. 

Malignant Tkmours , — Sarcoma is one of the 
rarities of medicine. Cancer of the oeso^agus is 
unfortunately of common occurrence, ana is most 
frequently met with between the ages of 45 and 
60 years. It is four times as frequent in men 
as in women, and is as often found in the upper 
as in the lower segment of the gullet. Squamous 
epithelioma is the commonest varie^, but in about 
5 per cent, of the cases a spheroidal-celled car- 
cinoma (encephaloid or scirrhous) is met^with. The 
growth usually takes an annuhur form, and is 
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I to 1^ inches in len^h. The tumour infiltrates 
all the coats of the gullet and, owiojp; to the irrita- 
tion caused by the pass^e of the mod, ulceration 
sets in early. Not infrequently ulceration, by in- 
creasing the lumen of the tube, lessens the d3rspnagia 
temporarily. The earhest and chief symptom is 
dysphagia, which is increased by spasm. Regurgi- 
tation of food mixed with ropy mucus and perhaps 
with blood and particles of the growth soon sets in : 
and cough with foul breath is generally present. 
The course of the disease is^ very rapid, death 
supervening m a large majority of cases in from 
6 to 12 months after the commencement of the 
dysphagia. The patient may die of inanition, of 
cancerous cachexia, of septic broncho-pneumonia, 
of gangrene of the lung, of septic pleurisy, or of 
perforation of the aorta or other large vessels with 
fatal h«matemesis The above complications are 
largely the result of extension of the ulcerative 
process to the bronchi, lung, blood-vessels and 
pleura Extension to the lymphatic glands in the 
neck and chest is common, but secondary growths 
in parts other than the thorax are exceptional. 
In rare cases the patient may die of oesophageal 
cancer without having made any complaint of dys- 
phagia. Pam IS not usually a prominent symp- 
tom, but m some cases it is both extreme and 
constant 

The diagnosis in the early stages is sometimes 
difficult, and in the latent cases impossible. The 
early symptoms are those of stncture It is there- 
fore necessary to exclude acatricial stncture and 
pressure from without (mediastinal growth or 
aneurysm). The presence of enlarg^ cervical 
Imphatic glands suggests cancer. The bougie 
demonstrates the existence of a stricture, but the 
instrument must be introduced with extreme care 
owing to the habihty of the diseased wall to per- 
foration. 

Treatment — In cancers situated at the upper 
end of the oesophagus excision is possible and has 
been performed with success. In inoperable cases 
(the large majority) permanent ‘ tubage * or gastros- 
tomy must be undertaken as soon as swallowing 
becomes impossible A flexible gum-elastic tube 
from 4 to 6 inches in length and funnel-shaped 
above is introduced, with the funnel resting on the 
stncture by means of a special introducer {Syfptonds‘ s 
tube). In many instances this tube is not tolerated 
by the patient, and m impassable stnctures it is 
useless. In such cases the operation of gastrostomy 
IS to be performed, and will he found of the utmost 
benefit in prolonging life and appeasmg the 
agomsing pains of hunger. The common error is 
to delay this operation until the exhausted state of 
the patient renders any operative interference in- 
admissible. 

13. Spasm. — (Esophagtsmus, — Spasmodic 
stncture is met with in hystencal young women and 
in men of neurotic tenaenaes. It must be dis- 
tinguished from the spasm that so frequency co- 
exists with true strictures, cicatricial and m al ign an t 
The spasm generally commences during a meal, a 
bolus of fc^ sticlung in the oesophagus, and is 
accompanied by coughing, retching, a^ loud 
gurgh]^ sounds. After a time the of food Is 
either rejected or passed on into the stomach. A 
burmng pain is commonly felt at the site of the 
constnetkm. 

Important pmnta in the diagn o sii are foe co- 
existence of globus hystericus, the acute character of 
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the pain, the sudden onset of the spasm, and the 
varying position of the obstruction, as experienced 
by the ^tient and as detected by the sound. The 
site of the spasm may vary during a single examina- 
tion. The spasm yields in almost every case to 
firm equable pressure and always relaxes under 
anaesthesia. The sound can often be withdrawn 
without encountering anjr obstruction on its return 
journey. The affection is troublesome rather than 
dangerous, and a high degree of emaciation is but 
rarely met with. The passage of a full-sized bougie, 
which may be repeatea two or three times a week, 
is often curative. The neurotic state of the patient 
requires treatment, and must never be neglected. 
The drugs most generally useful are the bromides 
and belladonna, and, in markedly hysterical girls, 
valerian. 

14. Paralysis. — Paralysis is but rarely met 
with. It occurs in diseases of the central nervous 
system, especially in bulbar paralysis. It may, 
however, be a result of peripneral neuritis as in 
diphtheritic paralysis and plumbism. Though 
sometimes stated to be of hysterical origin, it is very 
infrequently met with. In hysteria spasmodic 
stricture is much more likely to occur than para- 
lysis. The prognosis and treatment depend on the 
cause. Faradic stimulation of the oesophagus has 
been recommended. In general the employment 
of the stomach-tube is necessary in order to feed 
the patient. 

15. Malformations. — Pressure-diverticula 
{PAaryngoceles) are described in the article on the 
Pharynx. 

Congenital Malformations. — Dilatation has been 
already described. A membranous stricture is very 
rarely found in the young infant at the junction of 
the upper fourth with the lower three-fourths of the 
gullet. Infants have been bom with a fistula con- 
necting the oesophagus and the trachea. Death 
always supervenes in a few days or weeks from 
the entrance of milk into the respiratory passages 
and the supervention of septic broncho-pneumonia. 
An imperforate oesophagus is commonly due to 
the absence of one of the segments of the tube. 
It is excessively rare. The attempt to take the 
breast is followed immediately by a suffocative 
attack owing to the food being unable to enter 
the stomach, and therefore finding its way into the 
air-passages. Gastrostomy offers the only chance 
of saving life ; but no successful case has been re- 
corded. 

Acquired Malformations . — Traction-diverticula 
result from inflammatory processes near the oeso- 
phagus, especially when these end in suppuration, 
and tlu subsequent shrinkage of the evacuated 
abscess-cavity. In these cases a jport of the abscess- 
wall becomes adherent to the wall of the cesophagus, 
which is thus drawn out as a diverticulum. These 
traction-diverticula are commonly found about the 
bifurcation of the trachea, in which case they 
originate in inflammation of the lymphatic glands, 
and are seen springing from the anterior wall of the 
gullet More rarely they are placed laterally. 
They tend to form pockets in which food collects 
and undergoes decomposition and introduce a 
serious fallacy ; bougies introduced into the oeso- 

^ are apt to get caught in a diverticulum. 

traction-diverticula are not to be confounded 
with pressure-diverticula (Pkaryngoeeles). See 
Pharynx, Diseases of. 

Hbrbsrt F. Waterhouse. 


CESTRUS (oWpoy, a gadfly). — Synon* : Fr. 
(Estre ; Ger. Bremse, — A genus of dipterous insects, 
called gadflies, the larvse of which, vulgarly known 
as maggots or bots, live parasitically in man and 
animals. The ordinary human bot, CEstrus hominis^ 
is of rare occurrence in England, but is not infre- 
quently met with in warm countries, especially in 
South America. The larva of the gadfly of the ox, 
CEstrus bovis^ also occasionally attacks man. 

True maggots and other bot-like larvae are occa- 
sionally encountered in medical practice. Living- 
stone, when in Africa, was attacked in the leg by a 
small bot-like larva, which was removed, and is now 
preserved in the museum of the Royal College of 
Surgeons of England. 

OEYNHAUSEN, or REHME, In Germany. 

Gaseous thermal salt waters, closely resembling 
those of Nauheim. See Mineral Waters. 

oYdIUM albicans. — Synon. : Saccharo^ 

myces my coderma ; My coderma vini (Grawitz). — 
A vegetable parasite, associated with thrush. See 
Mouth, Diseases of (p. 1030). 

O INC MAN I A (ofyos, wine; and mad- 

ness). — A synonym for dipsomania. See Dipso- 
mania. 

OLD AGE, Signs of.— See Senility. 

OLFACTORY SENSE, Morbid Conditions 
of. — The principal morbid conditions that occur in 
connection with the sense of smell are the follow- 
ing : (1) Hyperaesthesia ; (2) Subjective Sensations 
of Smell ; (3) Perversion of the Sense of Smell ; 
and (4) Olfactory Anaesthesia. 

1. Olfactory Hypersesthesia. — Synon. : 
Hyperosmia. — This condition is seen in the in- 
creased nervous sensibility which results from chronic 
debilitating illness. It occurs also in hysteria, in 
which remarkable, almost animal, acuteness of the 
sense is sometimes present, so that not only objects 
but persons have been discriminated by this means. 
In insanity the same condition is sometimes met 
with. A less degree of olfactory hyperaesthesia is 
occasionally met with in epileptics and persons suf- 
fering from myxoedema. It is usually associated 
with, and has to be distinguished from, an altered 
appreciation of odours, shown in the abnormal en- 
joyment of or disgust at the odours which are recog- 
nised with natural or preternatural acuteness. The 
condition is probably of central origin and rarely 
calls for special treatment. 

2. Subjective Sensations of Smell. —Sub- 
jective sensations of smell occur from central disease, 
or from irritation of the nerve of smell. In the 
insane, olfactory hallucinations occur, though less 
commonly than those of the visual or auditory sense. 
Schlager met with them in five cases out of six 
hundred. In epilepsy subjective sensations of smell 
occur as occasional prodromata of fits, and the 
disease in these cases probably involves the olfac- 
tory centre in the anterior part of the temporo- 
sphenoidal lobe. It was so in a case of tumour 
recorded by Sander. Irritation of the nerve from 
meningeal disease or injury also, in rare cases, 
causes ol&ctory hyperaesthesia. Persistent disagree- 
able smells are occasionally complained of after 
influenza. 

3. Perversion of the Sense of Smell. 
Synon. : Parosmia.— This is a rare condition which 
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occasionally results from irritation of the nerve or 
central organ. In a case recorded by Legg, some 
time after an injury to the head, all substances 
* tasted * of gas or paraffin, and there was marked 
diminution m the acuteness of the sense of smell 

4 Olfactory Anaesthesia — Synon . 
Anosmia 

Definition.— Loss or diminution of the sense of 
smell 

M riOLOGV — The causes may be local changes 
m the organ of smell , disease of the nerve , or 
disease of the centre 

{a) Among local causes may be mentioned the 
following (I) Acute and chronic catarrh of the 
olfactory mucous membrane, the latter causing 
thickening — a condition sometimes produced by 
•excessive snuff-taking A large proportion of the 
cases follow severe and prolonged catarrh, and are 
due purely to the local effect on the tissues through 
which the olfactory nerve-endings are stimulated 
(2) Dryness of the mucous membrane, as in cases 
of destruction of the external nose (Notta), or in 
paralysis of the fifth nerve (3) Occlusion of the 
passage by polypus, preventing the access of air to 
the olfactory region (4) Impaired access of air 
consequent on facial paralysis The loss of the 
power of dilating and keeping expanded the nostril 
prevents a due quantity of air being drawn through 
the nasal passage , and, moreover, the loss 
of power of compressing the nostril in ‘sniffing* 
prevents the air being directed into the olfactory 
region. (5) In rare cases loss of pigment in the 
nose, consequent on general loss of pigment, has 
appeared the cause of loss of smell 

{d) Damage to the olfactory nerve may result from 
injury or disease It is not an uncommon result of 
blows or falls upon the head, and it is probable that 
in these cases the delicate olfactory nerves are 
lacerated as they pass through the bone, or may 
even be torn from the bulb (see Nose, Diseases of) 
The bulb, or tract, may also suffer in adjacent 
disease, as tumour, abscess, caries of the bone, and 
meningeal changes, especially syphilitic Spon- 
taneous atrophy of the olfactory bulbs occasionally 
occurs in old age, and has been met with in younger 
persons, and (rarely) in tabes dorsalis Excessive 
stimulation of the nerve by a very powerful odour 
has been followed by anosmia 

(c) In cerebral disease the sense of smell is some- 
times lost. It may be impaired in so-called fiinc- 
tional disease, as in hysteria, and in degenerative 
disease, as paralytic dementia. It is occasionally 
lost in organic disease involving the roots of the 
olfactory nerve. Unilateral anosmia has been met 
with in cases of aphasia (Hughlings Jackson), an 
association which is explained by the passage of the 
external root of the olfactory nerve past the island 
of Reil to the antenor part of the temporo-sphenoi- 
dal lobe. Together with the other special senses, 
loss of smell has been observed on the side opposite 
to a lesion near the posterior extremity of the in- 
ternal capsule m the opposite hemisphere. 

It is to be remember^ that the ol&ctory nerves 
are sometimes congenitally absent. 

Symptoms. — The evidence of anosmia is the loss 
of the perception of odours and flavours— the former 
term being applied to the sensation when its cause 
enters by the anterior nares, the Utter when it enters 
by the interior nares and the sensation is blended 
with that of taste. It is generally imagined that 
flavours are tasted, and hence those who are suffer- 


ing from anosmia are said to have lost smell and 
taste The loss of the olfactory sensation may be 
partial or complete, according to the extent of in- 
volvement of the nerves. In some cases, especially 
of traumatic origin, the ability to perceive one or 
two odours may be unimpaired, no others being 
recognised It may be lost on both sides, when 
due to degenerative changes ; or on one side only, 
from local changes or injury or bram-disease. 
When due to organic brain^isease, it is generally 
lost on the side of the cerebral lesion. Unilateral 
loss, in hysterical hemianaesthesia, occurs on the 
side opposite to the hemisphere w^ch is m a state 
of partial inhibition ; and a similar loss, with that 
of the other special senses, has been met with m 
rare cases of organic disease. 

Diagnosis — The diagnosis presents httle diffi- 
culty In examination, care must be taken to 
employ only substances — as aromatic oils, &c — 
which affect the olfactory nerve, and not acrid sub- 
stances, as ammonia and acetic acid, which stimu- 
late also the fifth nerve 

Prognosis. — The prognosis in anosmia is favour- 
able when It IS due to a local cause which has 
existed but a short time, or m which its cause (such 
as obstruction from polypus) can be removed. Pro- 
longed changes in the mucous membrane of the 
nose seldom pass away sufficiently to permit restora- 
tion of smell , and whenever there is reason to 
suspect injury or disease of the olfactory nerve or 
centre, recovery is very improbable Hence trau- 
matic loss of smell, which has continued for some 
months, will certainly persist 

Treatment. — Anosmia, as a symptom, rarely 
calls for treatment, which should be directed to its 
cause Sometimes local stimulation is of service ; 
and occasionally counter-irntation, by blisters to the 
neck, has appeared to assist recovery In hysterical 
cases faradisation of the nasal mucous membrane 
has been recommended ; but the olfactory nerve 
Itself is not accessible to electrical stimulation. The 
chief therapeutical measures are those for the treat- 
ment of the nasal mucous membrane. See Nose, 
Diseases of W R Gowers. 

OLIQ/EMIA [bxiyost small; and cJJua, blood) — 
Deficiency of the total amount of blood in the body. 
See Blood, Morbid Conditions of. 

OMENTUM, Diseases of — P eritoneum, 
Diseases of. 

ONANISM (Onan) — A synonym for masturba- 
tion. See Masturbation. 

ONYCHAUXIS (6mv|, a nail ; and to in- 

crease). — Hypertrophy of the substance of the 
nails. See Nails, Diseases of 

ONYCHIA (iirwf, the nail). — An inflammatory 
affection of the matrix of the nail. See Nails, 
Diseases of. 

ONYCHOQRYPHOSiS {Uvui, the naU ; and 
ypwbsf curved). — Curvature or deformity of the 
nails. See Nails, Diseases of. 

ONYCHOMYCOSIS the nail ; and 
a fungus).— Parasitic disease of the nail *. See 
Nails, Diseases of. 

ONYX. — ^A collection of pus at die bottom of 
the anterior chamber of the eye« See Eyi,^ Die* 
eases of (p. 505), 
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OPHTHALMIA {d^eaXfiSs^ the eye).— -Synon. : 
Fr. Ophthalmie\ Ger. Ophthalmia. — A term re- 
stricted by custom to inflammation originating in 
the supemcial structures of the eye, such as the 
varieties of conjunctivitis, or the phlyctenulae which 
sometimes appear upon the cornea and may give 
rise to shallow ulcers. Su Eye, Diseases of. 

OPHTHALMITIS {b<t^ea>^6s; the eye). — 
Synon. : Panophthalmitis ; Fr. OphthalmiU ; Get. 
Augmentzundung. — A term which has been used 
to express inflammation affecting the whole of the 
structures of the eyeball. See Eve, Diseases of. 

OPHTHALMOMALACIA eye ; 

/noAoiffa, softness). — A term recently applied to a 
diminution of ocular tension appearing sponta- 
neously. The aetiology of the condition is unknown, 
though there may be a history of traumatism. 
Neuralgic pains, dilatation of the pupil, and photo- 
phobia may co-exist. 

OPHTHALMOSCOPE (o^doA/idx, the eye ; and 
iTKOiriuiy I examine). — SvNON. ; Fr. Ophthalmo- 
scope \ Ger. AugenspiegeL 

The ophthalmoscope is an instrument for lighting 
up the interior of the eye in such a manner as to 
render the contained structures clearly visible. 

Description. — The first ophthalmoscope was 
invented about 1847, fhe late Mr. Charles 
Babbage, who laid it aside because an ophthalmic 
suigeon to whom he showed it, and who failed to 
perceive its probable utility, afforded him no en- 
couragement. In 1851 another form of the instru- 
ment was invented by Helmholtz; but, in 1852, 
Babbage’s original form was re-invented by Ruete, 
and this, with a few unimportant modifications, has 
ever since held its ground in practice. It consists, 
essentially, of a slightly concave mirror, with a 
small central perforation ; or, if the mirror be of 
silvered glass, with the silvering removed from a 
small circle in the centre. A mirror the size of 
a shillii^ is large enough for most practical pur- 
poses, and a central aperture of not more than 
2 or 3 millimetres in diameter is better than a 
larger one. The mirror may be attached to a 
handle of any proportions preferred by the owner, 
or may be left without one; but it must be ac- 
companied by certain auxiliary convex and con- 
cave lenses, the uses of which will be presently 
explained. The focal length of the mirror is 
usually about eight inches. 

Method of Use. — In order to learn the use of 
the ophthalmoscope, the beginner will do well to 
avail himself of a contrivance called Perrin’s artifi- 
cial eye, or of one of the more elaborate forms of it 
designed by Landolt and by Frost. The instrument 
essentially consists of a small hollow sphere of 
meUl, to represent the eye, closed in front by a 
lens, which can be changed at pleasure, and behind 
by a door for the insertion oi pictures of various 
healthy and^ diseased conditions of the retina. 
When an artificial eye is not available, the learner 
should take the patient into an obscurely lighted 
room, and should stand or sit facing him, with the 
two heads upon the same IcveL A gas- or oil-^me 
—preferably, from its greater steadiness and superior 
ulumination, that of an argand burner — is then 
placed upon the same level as the eye which is to 
exaimn^ op the same side of the head, and a 
iitUe behind it, so that no direct light shAU fall upon 


the cornea. The observer, commencing with his 
face exactly opposite that of the patient, and about 
eighteen inches distant from it, places the back of 
the ophthalmoscopic mirror against his eye, using 
preferably that which is opposite to the eye to be 
examined, the right eye for the patient’s left, and 
vice versd. The patient is directed to look as if at 
a distant object, over the shoulder of the observer 
which is most remote from the eye under inspection, 
thus looking over the observer’s right shoulder when 
the right eye is being examined. In this position 
the observed eye is turned a little towards the nose ; 
and the optic nerve-entrance, which is somewhat on 
the nasal side of the posterior pole, is brought oppo- 
site the pupil. Looking through the mirror-aper- 
ture, the observer directs the light of the flame, 
reflected from the polished surface, in such a man- 
ner that it falls into the pupil of the observed eye ; 
and this light, returning from the eye, reaches him 
through the perforation. It exhibits the cavity of 
the eye illuminated, but, as a rule, shows no ob- 
jects, but only the pupil as a reddish or yellowish 
circle. In order to see the contained structures, two 
methods are employed, the indirect and the direct ; 
the former of which gives the better general view 
of the fundus, the latter the greater facilities for 
studying the condition of single points on the nerve 
or on the retinal surface. It is therefore necessary 
to be conversant with both, and to use one or both 
as circumstances may require. 

Indirect Method . — In using the indirect method, 
the observer takes a biconvex lens, of about two 
inches focal length, and holds it with his free hand 
in the track of the returning light, and at about two 
inches from the eye of the patient. The rays of 
light, thus rendered convergent, become united into 
an aerial inverted image of the fundus of the eye, 
which image, and not the fundus itself, will be the 
object of vision to the observer. The position of 
the image is in the focal plane of the lens, on the 
side next the spectator ; and, in order to see it 
clearly, nothing is necessary but to have the ob- 
serving eye in the track of the returning rays, and 
at the right distance from the image ; which, it 
most be remembered, with a two -inch lens, will be 
four inches or more nearer to the observer than the 
eye of the patient. The whole art of using the 
ophthalmoscope for the indirect method may be said 
to consist in moving the eye to and fro upon the line 
of sight until the right distance is attained, without 
moving it laterally so as to get out of the track of 
the rays, and without losing the illumination. As 
soon as a vessel, or any other defined object, is seen, 
the observer knows that his distance is correct, and 
he then causes the patient to change the direction 
of his eye until every part of its fundus has come 
successively into view. The image, it must be re- 
membered, is inverted in every particular ; its nasal 
side representing the temporal side of the retina, 
and its uppier portion the lower portion of the re- 
tina. In first attempts to use the ophthalmoscope 
it is desirable to have the pupil of the observed 
dilated by atropine or duboisine, but, after dexterity 
has been attained, the dilatation may in most cases 
be omitted. The details of the retinal image are 
. sometimes more or less obscured by an image or 
images of the lamp-flame ; of which 'there may be 
. two, one formed by the anterior and one by the 
posterior surface of the lens. These images lure 
only sources of embarrassment when the lens b held 
vertically, and may be displaced and put out .of 
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sight by giving it a small degree of obliquity. A 
bright image of the mirror itself upon the cornea, 
showing the central perforation as a dark spot, is 
sometimes troublesome to beginners j and it is said 
that this image has even been mistaken for that of 
the optic nerve. The blackness and sharp definition 
of the perforation should render such a mistake im- 
possible } and the image may readily be displaced 
by a slight alteration of the angle at which the 
mirror is held 

In order to magnify the inverted image, and to 
increase its brightness by bringing the mirror nearer 
to the eye of the patient, a convex lens may be 
placed behind the mirror for the observer to look 
through Something of this kind is always neces- 
sary for observers who have reached the period of 
life at which spectacles are required for reading ; 
and It IS advantageous to all persons The writer’s 
practice is to use a lens of about seven inches focal 
length in this manner , and there is thus obtained an 
image which for many purposes is as good as that 
afforded by the direct method With such a lens 
the eye of the observer can be only seven inches 
from the image, and, as this will be formed four 
inches in front of the eye of the patient, it follows 
that the two faces will be only eleven inches apart. 
At this comparatively small distance, the illumina- 
tion of the fundus of the observed eye, which is 
afforded by a good mirror, is exceedingly satis- 
factory 

Direct Method — In the direct method, the ob- 
server does not apply any intervening glass between 
the mirror and the eye of the patient, but comes as 
close to the latter as possible, and looks, not at an 
aerial optical image, but at the actual fundus itself, 
magnified by its own crystalline lens It is only 
when the eyes of both observer and patient are of 
normal refraction, or emmetropic, that this can be 
done without the aid of a lens, which when re- 
quired is most conveniently placed behind the 
mirror The lens employed for this purpose must 
be such as to correct the sum of the error of refraction 
of both the eyes ; and must therefore be concave 
when this error is on the side of myopia, convex 
when It IS on the side of hypermetropia An ob- 
server who IS short-sighted will begin his investiga- 
tion with a concave lens behind his mirror, which 
corrects his own short sight ; and he will add to or 
dimmish the power of this lens to meet any degree 
of ametropia which the observed eye may present in 
addition to, or in diminution of, his own In order 
to facilitate the required changes, all necessary 
lenses are now usually mounted upon a revolving 
disc placed behind the mirror, and so arranged that 
each one of them can be brought in turn before the 
nurture In one of the best of the modern forms 
of instrument, that of Loring of New York, the 
mirror itself is made to turn upon pivots in a verti- 
cal line independently of the disc of lenses, so that 
the correcting lens receives no obliquity from the 
position of the mirror This contrivance is valuable 
in some cases, especially when a correcting lens of 
high power is required, because such a lens, if held 
obliquely, is liable to produce some distortion of the 
objects seen through it. In using the revolving 
disc, a normal-sighted observer commences with no 
lens behind the aperture ; and, if he then obtains 
clear definition, he knows that the eye into which 
he is looking is normal-sighted also, or at most is 
only in a sl^ht degree hypermetropic. If, on the 
^ contrary, he does not obtain a dear image, he knows 


that the eye into which he is looking, unless the 
transparency of its mediabe impaired, is not normal- 
sighted, but that It 18 either myopic, or hyper- 
metropic m a somewhat high degree. Keeping the 
fundus m view, he causes the disc to revolve until a 
lens comes over the aperture which renders the 
picture distinct ; and he has then only to see the 
number and kind of the lens in order to know the 
degree as well as the nature of the defect of refrac- 
tion In many cases it is even possible to prescribe 
spectacles, as the result of such an examination, 
with a very fair degree of correctness and success. 
But the chief use of the direct method, especially in 
the applications of the ophthalmoscope as an instru- 
ment of diagnosis in general mediane, is to scru- 
tinise, as already stated, some portion of the fundus 
of the eye which has been shown, by the indirect 
method, to require more minute examination than 
that method will itself permit the observer to 
accomplish 

Ophthalmoscopic Appearances — In order to 
interpret ophthalmoscopic appearances, and to dis- 
tinguish physiological variations from pathological 
changes, it is before all things necessary to bear in 
mind the anatomy of the structures which are, or 
may be, rendered visible, and the relations which 
they bear to each other The fundus of the eye is 
composed of several layers, the more anterior of 
which commonly conceal the posterior , and conceal 
them in such a manner that, when the former are 
rendered more transparent by malformation or 
disease, the latter are Drought into view 

1 Sclerotic — Commencing with the posterior 
layer, it consists of the inner surface of the sclerotic, 
a smooth and shining white surface, which is ordi- 
narily entirely concealed by the pigmentation of the 
choroid and of the posterior or epithelial layer of the 
retina The sclerotic is naturally visible, as a general 
white background to a vascular network, in cases of 
albinism, in which the natural pigment of the eye is 
congenitally absent, or in some very fair persons, 
who are not albinos, but whose eyes are very 
spanngly pigmented. It is rendered visible in 
patches, as a result of malformation or disease, in 
cases in which it is exposed by a fissure through the 
choroid, such as generally accompanies coloboma 
tndts f in cases in which the choroid has suffered 
atrophy as a result of antecedent haemorrhage or in- 
flammation , and in the immediate neighbourhood 
of the optic discs, m the so-called crescents of 
choroidal atrophy which are so often associated with 
high degrees of myopia The whiteness of an ex- 
posed sclerotic may w distinguished from that of an 
opaque white deposit in the choroid or in theretma, 
by many small physical characters, such as the rela- 
tion of the borders of the whiteness to the neigh- 
bouring tissues and vessels, which will show the one 
to be the result of the removal, the other of the 
addition, of material The most conspicuous white 
deposits are those associated with albuminuria or 
diabetes mellitus, with syphihtic retinitis, and with 
the first stages of retinal glioma. In all these the 
deposits manifestly cover and conceal vessels, which 
may be seen to emerge from beneath them ; while 
in complete atrophy of portions of choroid, it 13 not 
uncommon to see a few remains of dwindled vesa^ 
and other shreds of choroidal ttssue, rendered un- 
usually conspicuotts by their white backgroimd, mid 
manifestly situated in a {dane anterior to it. 

2. Chorfiid . — The next layer from he^nd Ibr- 
wards is the choroid, which l§ eiseniyfy • 



1X20 


OPHl HALMOSCOPE 


network, containing more or less pigment in the 
intervals between the vessels. In very fair eyes, 
as already mentioned, the choroid may allow the 
general whiteness of the sclerotic to shine through ; 
but, in the great majority of cases, it conceals the 
latter entirely. In like manner, the actual struc- 
ture of the choroid is itself usually concealed by 
the pigment in the epithelial layer of the retina ; 
and the choroid generally only plays the part of a 
red background, varying up to dark chocolate 
colour in very dark eyes, and exhibiting neither 
structure nor vessels. When the retinal epithelium 
is scantily pigmented, as occurs in light eyes, the 
larger choroidal vessels may be seen through the 
retina ; and they are readily distinguished from 
those proper to this structure by lieir different 
arrangement ; the vessels of the retina being 
arborescent, while those of the choroid are either 
nearly parallel to one another, or arranged in more 
or less diamond-shaped reticulations. When both 
sets are visible together, moreover, the vessels of 
the retina will be clearly seen to be in a plane 
anterior to that of the vessels of the choroid, and 
a variety of minute differences of colour and aspect 
will suffice to show that the two sets form parts of 
different circulatory systems. 

3. Retina , — The retina itself is formed of several 
layers, the deepest of which contains the perceptive 
elements, or the rods and cones of the so-called 
Jacob’s membrane. In front of the perceptive 
elements there are ganglionic and granular layers, 
subservient to the functions or to the nutrition of 
the rods and cones ; and, in front of these again, 
a layer of connective tissue, containing and sup- 
the conducting fibres, which are ultimately 
tc^ether in the trunk of the optic nerve, 
and which convey impressions from the retina to 
the brain. The fibre-layer and its connective tissue 
are necessarily thickest in the immediate neighbour- 
hood of the optic nerve, and they thin off towards 
the peripheral parts of the retina j while all but 
the perceptive elements are wholly wanting over a 
small circle or depression at the posterior axis of 
the eyeball, a little to the outer side of the nerve, 
and known as the ‘yellow spot,' with its fovea 
centralis. The central artery of the retina enters 
the eye in the trunk of the optic nerve, and the 
centrd vein emerges in the same manner, the 
circulation between the two being almost a closed 
one, save for a few veiy small and insignificant 
anastomoses of the terminal vessels, some at the 
nerve-entrance itself, others in the ciliary region. 
The retinal blood-vessels are chiefiy lodg^ in the 
connective tissue of the fibre layer, and only small 
twigs dip down into the deeper retinal tissues. 
The arteries and arterioles divide, and the veinlets 
and veins unite, in an arborescent fashion ; and the 
two sets of vessels are readily distinguished apart 
by the larger calibre and deeper colour of those 
which carry venous blood. At the ncnre-entrancc, 
both sets bend at a right angle, or nearly so, in 
order to pass from the axis of the nerve-trunk into 
the plane of the retina, or vice versd, 

Bkween the rods and cones of Jacob’s mem- 
brane, and the anterior or caffillaxy layer of the 
choroid, there is a sheet of pavement-epithelium, 
the cells of ^ which contain a larger or smaller 
quantity of pigment This epitheliSi layer was at 
one time regarded as part of tht choroid, but more 
recent bistologisU refer it to the retina. When 
full of ptgment, it forms an opaque screen, by 


which the choroid is concealed from view, and 
against which the delicate retinal structures, especi- 
ally near the nerve, may become apparent as a 
thin, almost pellucid, film, in which blood-vessels 
ramify. In the eyes of fair people, with only 
scanty pigmentation, the epithelium neither com- 
pletely conceals the choroid, nor does it throw up 
the retina with anything like the same distinctness, 
so that the retinal blood-vessels are clearly seen, 
but not the structure which supports them. When 
the pavement-epithelium has been removed, either 
by disease or by senile changes, the choroidal tissues 
become conspicuous. 

4. Optic Nerve . — The general aspect of the optic 
nerve varies greatly, within limits defined by 
differences in the degree of its capillary vascularity, 
by the effects of contrast arising from the degree of 
pigmentation of the surrounding parts, and by the 
mechanical arrangement of the structures of which 
it is composed. The aperture in the sclerotic, by 
which the nerve enters the eye, is closed by a 
cribriform plate of condensed connective tissue, the 
lamina cribrosa\ and the fibres normally leave 
their sheaths on the outer side of this lamina, only 
the axis-cylinders passing through its perforations. 
The combined axis-cylinders constitute a mass, the 
whiteness of which is subdued rather than glisten- 
ing, and which derives a certain amount of reddish, 
roseate, or pink colour from the capillary vessels by 
which it is permeated. The axis-cylinders, like 
the vessels, bend round as they pass from their 
original direction into that of the retinal surface ; 
and, in the majority of instances, they leave a 
central depression in the nerve-disc as they separate, 
a depression at the bottom of which the glistening 
whiteness of the lamina crtbrosa is visible, and 
which has been called the porus opticus. In other 
instances, this central depression does not exist, 
but the axis-cylinders are gathered chiefly towards 
one side of the nerve-entrance, and the lamina is 
visible laterally instead of centrally. The size of 
the porus (^ticus is very variable, insomuch that 
sometimes, when it constitutes quite a large central 
depression, it is described as congenital or physio- 
logical excavation of the nerve. This congenital 
excavation is always readily distinguishable from 
the excavation produced by the pressure consequent 
upon excess of internal tension ; because the former 
never, and the latter always, extends to the extreme 
margin of the nerve. In other words, the congeni- 
tal excavation, however large and remarkable, is 
always surrounded by a ring of nerve-tissue ; while 
the morbid excavation always extends to the margin 
of the opening in the sclerotic. The position of 
the bloori-vessels in the nerve-entrance is also 
another variable factor, since they are sometimes 
nearly central, and at others are seen to pass into 
or out of the nerve-tissue close to its margin. In 
a few cases, moreover, the axis-cylinders at some 
portion or portions of the circumference carry their 
sheaths for a short distance into the retina ; and 
the nerve is then surrounded by white glistening 
processes, with brush-like terminations. Sometimes, 
again, the margin of the opening in the choroid is 
ncWy pigmented, and the nerve is surrounded with 
a ring, or bordered by a crescent, of chocolate or 
black colour. 

5. Fundus as a Whole . — The general appear- 
ance of the healthy fundus oculi may be summed up 
somewhat in the following way : The background 
seen in the inverted image ranges in colour &om an 
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almost chocolate tint in very dark people or in the 
dark racesi to a closely woven reticulation of vessels 
carrying red blood, and affording indications of the 
white sclerotic lying behind them In light eyes, 
the retina itself is invisible ; but in dark eyes its 
thickest portion appears as a delicate film, which 
has been compared to moistened tissue-paper, over 
the portion of the field which immediately surrounds 
the optic nerve Except m very light eyes, the 
vessels of the choroid are not individually visible, 
being concealed by the pigmentation of the pave- 
ment-epithelium ; and, when visible, they are dis- 
tinguishable by their parallel direction, and by the 
absence of branches The vessels of the retina are 
always clearly visible, and may be traced along their 
numerous arborescent ramifications to twigs of 
extreme fineness The arteries are smaller and 
brighter than the veins, and often present the 
appearance of a white line running along the axis 
of the vessel, almost as if it were a translucent red 
tube, carrying a white fluid The veins, larger and 
darker than the arteries, seldom display the white 
line , The vessels pass off the optic disc on all sides, 
but make bold curves which carry them clear of 
the region of the yellow spot In the close vicinity 
of the disc, the vessels are sometimes attended by 
fine white threads, pursuing the same general course 
with them, which are apparently coarser portions 
of the connective tissue by which they are sus- 
tained The optic disc, or termination of the optic 
nerve itself, the most conspicuous object in the 
ophthalmoscopic image, stands out boldly against 
Its surroundings, and presents a general colour-effect 
which depends partly upon the richness of its capil- 
lary blood -supply, and partly upon the greater or 
less degree of pigmentation of the tissues around it 
Over part of its surface, generally in or near the 
centre, but sometimes laterally, it displays the 
whiter colour of the lamina enbrosa, and the mottling 
of its perforations for the pass<ige of the nerve-fibres 
It is often bordered, either entirely or partially, by 
a line of dark pigment situated at the margin of the 
choroidal opening , and it often exhibits also a fine 
white line at its margin, which is the edge of the 
opening in the sclerotic, seen through the semi- 
transparent nerve-tissue The vessels pass over its 
margin without deviation or change of plane The 
apparent size and shape of the disc depend much 
upon the refraction of the eye. As seen in the in- 
verted image, it appears comparatively small in a 
myopic eye, and large in a hypermetropic ; while, 
in cases of astigmatism, it is distorted into the 
appearance of an oval In the same way, the re- 
fraction modifies the apparent actual, but not the 
relative calibre of the vessels In the myopic eye 
the vessels appear of small diameter, and in the 
hypermetropic they appear of large diameter , so 
that no conclusions about their actual size can be 
drawn until the state of refraction has been taken 
into account. The fact that the veins are relatively 
larger or smaller than usual, when compared with 
the arteries, is, of course, not influenced by refrac- 
tion, except that, m a hypermetropic eye, such a 
difference would be more conspicuous than in a 
myopic, by reason of the more magnified image 
produced by the optical conditions of the media. 

6, Circulation * — In a general way, the blood- 
currents in the vessels of tne retina are continuous 
and uninterrupted j but any hindrance to die en- 
trance of blood may be atten4ed by pulsation,, first 
in the veins and subsequently in the arteries^ Such 


hindrance may arise from disordered action of the 
heart, as in cases of insufficiency of the aortic valves ; 
from disease of the coats of the arteries , or from 
increased resistance on the part of the fluids already 
occupying the cavity of the eyeball. The venous 
pulse depends upon an arrest of the outflow through 
the veins by the pressure of the entering arterial 
current, which, at the acme of the pulse-wave, has 
force enough to push back the venous current when 
there is not room enough for both. Hence, in the 
venous pulse, the vessels empty themselves in a 
direction from the centre of the disc towards its 
periphery, and refill in the opposite direction. The 
ordinary cause of venous pulse is increased tension 
or fulness within the eyeball, so that it is among 
the early symptoms of glaucoma , but it is also to 
be seen in a small proportion of cases in which no 
excess of tension is to be discovered either by touch 
or by symptoms, and in which the eyes appear to 
be healthy In the arterial pulse, the resistance to 
the entrance of blood, or rather the disturbance of 
the balance between the propulsive and the resisting 
forces, must be considerable ; and the course of 
events is that the arterial current can only make its 
way into the eye at the acme of the pulse-wave, 
during which the arteries fill from the centre of the 
disc to Its periphery, to collapse again as soon as 
the impulse of the systole diminishes In such a 
condition, the impediment to the entrance of arterial 
blood is sufficient to imperil the nutrition of the 
nerve-tissue , and the writer has seen at least one 
case of partial nerve -atrophy, attended by arterial 
pulsation, for which no other cause than excessive 
arterial tension could be assigned Artenal pulse 
IS probably always present in advanced stages of 
glaucoma , but by the time it is produced, the ffindus 
IS usually obscured or rendered invisible other 
changes. Apart from glaucoma, its most frequent 
cause is aortic regurgitation ; and in this form the 
eye does not suffer, except together with other parts 
of the organism 

7. Optic Neuritis and Atrophy * — The morbid 
appearances seen with the ophthalmoscope, and 
interesting to the physician, are chiefly those which 
point to the existence of some diathesis, or to the 
presence of disease in other organs Swelling of 
the mtra-ocular extremity of the optic nerve, with 
obliteration of its margins and obstruction to its 
ve^els, occurs in many forms of intracranial disease, 
especially in connection with intracranial tumour, 
and IS often followed by atrophy and blindness 
when life is sufficiently prolongs. The most in- 
teresting characteristic of these cases is that, since 
the swelling affects only the connective-tissue layer, 
which is absent over the region of the yellow spot, 
there is commonly no diminution of the acute- 
ness of central vision uptil the atrophic changes 
have commenced ; by which time, m many in- 
stances, the primary swellii^ has passed away. 
Hence, for many years, there existed great uncer* 
tainty about the cause of the atrophy, and this un- 
certainty was only removed when physicians begah 
to examine the fundus ocuh m all cerebral cases, 
without regard to the state of sight. Prior to that' 
time, the intra-ocular changes were a^ to retnain 
undi^overed in their primary stage, and untU com- 
mencing impairment of vision pr^uced resort to an 
ophthalmologist, followed by an ophthahooset^e 
examination in due course ; and then tibe atro]^y 
was often attributed to many fiinciful caws, among 
which the smoking of tomicco held a promim^ 

4C 
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place. It is not necessary to assume that tobacco of the retina^ causing neat temporary 

IS never injurious to the optic nerves, in order to be impairment of sight, or even total blindness ; and 

quite sure that the majority of the instances of yet, in many cases, being quickly absorbed without 

atrophy once attributed to its influence were, in permanent injury. In other instances it may proceed 

realitjr, due to a totally different cause. The changes from smaller and deep-lying veinlets, in which case 

assoaated with intracranial diseases will be found the effusion will usually be situated in the fibre- 

described in a special article. See Ophthalmo- layer, and will be moulded, so to speak, by the 

SCOPE IN Medicine. fibres, into what have been described as ‘ flame- 

8. ^ Albuminuric Retinitis.'* — Very frequently in shaped * hsemorrhages (p. 56). These are generally 

albuminuria, and occasionally in diabetes mellitus, multiple, and usually cause an impairment of ftinc- 

the fundus of the eye becomes studded over with tion, which is decided although not total, and is 

spots or patches of a glistening white colour, which often permanent. The flame-shaped hsemorrhages 

are probably due to fatty degeneration of the con- are said by Hutchinson to occur most frequently in 

nective tissue of the retina, and which are often persons of gouty diathesis, and he holds the same 

associated with scattered haemorrhages. The blood, doctrine with regard to a less common form, of 

in these instances, is usually effused into the fibre- which some remarkable examples have been ob- 

layer, and, following the course of the fibres, be- served by himself, and by Eales of Birmingham, 

comes spread out into somewhat striated spots, with In these cases, the subjects were young males, of 

brush-like terminations. Every case in which constipated habit, and in many instances of gouty 

either the white patches or the haemorrhages, or family history. The bleedings were large in 

both, axe detected by the ophthalmoscope, whether amount, so as to penetrate into the vitreous body 

with or without impairment of sight, calls for a care- and to cause for a time total loss of sight, and were 

fill examination of the urine, and renders it proper frequently recurrent. To what extent they were 

to follow mainly the indications of treatment which due to deficient plasticity of the blood, to abnormal 

such an examination may afford. See Plate IX., friability of the vessels, to variations in vaso-motor 

fig. I. tension, or to the withdrawal of external support 

9. Hemorrhages. — Without the white patches, from the vessels by diminished tension within the 

hsemorrhages may occur in the retina under various eyeball itself, is at present a matter of conjecture, 

conditions. Sometimes they are distinctly arterial. It is obvious that the treatment of such cases, and 

in which case they are generally small in absolute of retinal hsemorrhages generally, must resolve 

amount, and may often be traced to some manifest itself into that of the constitutional conditions with 

point of rupture in the vessel from which they have which they are associated. The only special in- 

occurred. These hsemorrhages seldom produce dications, as regards the eye, will be the enforce- 

extreme impairment of vision, although they are ment of functional rest, and the maintenance of an 

usually discovered on account of some degree of elevated position of the head during sleep. In cases 

impairment ; and their chief importance is derived connected with the cessation of the menstrual 

from the warning they may give of a state of brittle- function, the absorption of the effused blood often 

ness of the arteries, and of a consequent liability to appears to be promoted by the careful administra- 

similar bleedings elsewhere, as in the brain. They tion of iodide of potassium, which should usually be 

call for all the precautions which such a state combined with ammonio-citrate of iron, or with 

would surest, as for the consumption of a some other suitable tonic, and care should always 

diminished quantity of fluid, and for the avoidance be taken to maintain a moderately relaxed condition 

of constipation and of all violent bodily efforts. of the bowels. Even apart from the injurious 

Haemorrhages which are distinctly venous occur effects likely to be produced by straining, constipa- 

not infrequently in connection with the disturbances tion appears to predispose to haemorrhage, 
of circulation which are incidental to the cessation 10. Embolism of the Central Artery. — Sudden 
of the menstrual function, or to the irregularities loss of vision is sometimes occasioned by the 

by which cessation is preceded. The blood may j^ugging of the central retinal artery by an embolus, 

proceed from comparatively large veins, in which case This is especially to be suspected in cases of known 

It often forms a layer immraiately beneath the mem- valvular disease of the heart, and the condition is 

FIRST PLATE 
(divided into six). 

1. Normal O^tie DtK. The edge^ U dbtinct all round. To the outer side of the entrance hf the central vessels is a 
roundish pale area (physiological pit) with a dotted appearance on iu floor (lamina cribrosa). Left eye : erect image. 

2. Sli^t Of tic Neuritis. The edge of the disc is concealed above^ and down and in ; it is visible, but blurred, elsewhere. 
The physiol^cal fnt is indistincL Veins somewhat distended. Outside the disc are several retinal haemorrhages (round and 
punctate). Ae drawing is from a case of renal disease, and the degenerated arteries are shown to indent the underlying veins 
where they cross over them. Left eye : erect image. 

^ Gross Of tic Neuritis. The Mge of the disc is quite inrisible everywhere. The disc is evidently raised above the level 
of the adjacent retina, as is indicated by the curve of the vessels. The colour of the nerve is changed, being redder than 
nonnaL paiticularlT at iu periphery, where numerous red streaks radiate outwards (dilated small vessels lying between the 
nerve-f^ehondletlL The i^ystoh^^ pit is filled in W opaque inflammatory exudation and swollen nerve-fib^res, and tl^ 
opaque material aiw obscures the arteries in {daces, loe veins are distended and very tortuous. From a Case of cerebral 
tumour. Right tiyt : erect image. 

4. Oftic Neuritis im stage of subsidence^ with commencing Atrofhy, The eds^ of the disc is still concealed except 
outwards, where it is just beginmog to come again into view. In genenu colour the disc is markedly paler than normal, with 
some opaque tissue (orgamsed exudatioo) filling up the physiological pit and obscuring the central vessels at their entrance* 
The vdns are ttUldsoverfliaanorinal and tortuous. Rti^t eye : erect image. 

, 5. OpU Atropn comseetOwe to Neuritis. There is mil a little blurring of the edges above and below, which will probably 
disappear lats^ Elsewhere the edge b distinct, and shows pigmentary change in the adjacent retlnaT The disc is white 
almost everywhere, and the lamina cribrosa b concealed. The retinal arteries are becoming reduced in calibre : the veina will 
■bo later become smaller. Left eye : inverted image. 

6r Simpe Oftie Atroffy. The edge of the disc b sbarpl^^ defined. In colour, the disc b pale blubh-grcy, with dbtinct 
white phynolpipkal pit. ^ The stippled api)ear.ince of the lamina cribrosa b visibte over a large area. The central vesseb are 
fomcvlutf ndnead m calibre, and the veins show no trace of any increased tortuosity. Left eye : erect image. 
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readily recognisable with the ophthalmoscope The 
retinal veins are usually somewhat dilated, but their 
contained blood is broken up into irregular portions, 
in which an uncertain or wavering movement may 
sometimes be detected. The arteries are either 
obliterated, or so dwindled as to be scarcely visible. 

T he connective tissue of the retina rapidly becomes 
cloudy and opaque, so that the general surface of 
the fundus is milky or opalescent , but in the region 
of the yellow spot, where there is little or no con- 
nective tissue, this opacity cannot be produced, and 
the red colour of the choroid shines through, pro- 
ducing the effect of a cherry-red spot on a white 
ground After a few weeks the retina regains its 
transparency, but the optic nerve passes into a state 
of absolute atrophy 

R Brudenell Carter. 

OPHTHALMOSCOPE IN MEDICINE —In a 

large number of diseases which come under the care 
of the physician — diseases of the nervous system, 
kidneys, blood, and other structures — intra-ocular 
changes occur, and may be observed with the oph- 
thalmoscope Hence this instrument is highly 
useful in practical medicine. By its aid we can 
observe, magnified about twenty diameters, the ter- 
mination of an artery, of a vein, and of a nerve ; a 
peculiar vascular structure (the choroid) , and a 
peculiar nervous structure (the retina) Nowhere 
else are nerve and vessels ei^sed to direct obser- 
vation Many changes affecting these tissues 
throughout the body may be first and best detected 
here, and in some diseases these intra-ocular struc- 
tures are affected in a special manner 

The chief changes in the fundus oculi which are 
of importance to the physician are the following . 
{a) In the retinal vessels Variations in size, and in 
the condition of their walls, the existence of 
aneurysms , the tint of the blood , the occurrence 
of visible pulsation in arteries or veins, of haemor- 
rhages, or of vascular obstruction {b) In the optic 
nerve or papilla Congestion, neuritis or papillitis , 
atrophy, simple, consecutive (after neuritis), 
secondary (to disease of the trunk of the nerve), or 
choroiditic (<r) In the retina ; Various inflam- 
matory or degenerative changes or growths {d) In 
the choroid' Inflammatory exudations, with their 
resulting disturbance of the choroidal pigment; 
atrophy; growths For a description of these 
various changes the reader is referred to the special 
articles In this place it is only possible to pomt 
out the changes which present themselves in the 
more important diseases which come under the 
physician’s care 

I. Diseases affecting the Nervous System 
I Brain. — Two forms of ocular changes are met 
with. (I) ‘associated,’ the consequence of the 
cause of the cerebral disease; ( 2 ) ‘ ounsecutive,* 
the direct result of the cerebral disease. Anamia 
and hyperamta of the brain are not, as a rule, 
revealed by any corresponding change in the reUnri 
circulation, this being reflated in a special manner 
by the intra-ocular tensmn Such changes, when 
affecting the whole head and considerable in degree, 
are, however, shared by the retinal vessels. More- 
over, acute cerebral hypersemia may, after a time, 
lead to congestion of the optic papilla. ^ Acuis 
general • encepkalitis ii usually accompanied 
meningitis, and to the latter the ophthalmoscopic 
changes are probably in part due. There is a 
very rare form of chronu general encephalUts^ of 


which the symptoms arc somewhat like those of 
tumour, but the only changes to be found after 
death are microscopic. In this condition well- 
marked neuritis (papillitis) may be present. Local 
encephalitis, which does not lead to the formation 
of pus, usually causes no ophthalmoscopic changes. 

In cerebral kcemorrkage consecutive changes are 
extremely rare, and are almost confined to cases 
of meningeal haemorrhage, from which slight neuritis 
may result Of associate changes, aneurysms are 
rare, but have been noted ; retmal hemorrhages are 
not infrequent They are most sigmficant in blood- 
states, although most common in renal disease 
associated with albuminuric retinitis In the latter 
they indicate vascular disease, but not necessarily 
that a cerebral lesion is haemorrhagic, since they 
are often associated with softening of the brain. 

In softening from embolism y retmal embolism 
may be, in rare cases, associated In ulcerative 
endocarditis hDemorrhages may be seen m the retma 
—small extravasations with white centres. Con- 
secutive changes are, as a rule, absent , occasionally 
slight optic neuritis is developed, apparently as a 
consequence of the irritant character of the soften- 
ing produced by a plug from a malignant endo- 
carditis 

In softening from arterial tkrombosiSy when this 
15 due to atheroma of the vessels, associated changes 
(haemorrhages, or renal retinitis) may be found in 
the retina, but there are usually no consecutive 
changes The latter are also absent in thrombosis 
from syphilitic disease of arteries, but associated 
changes— the various ophthalmoscopic manifesta- 
tions of syphilis— are common, and are often of the 
highest diagnostic importance. 

In abscess of the brain^ optic neuritis occurs in a 
considerable number of cases, although not in all. 
It has no known relation to the position of the 
abscess, but is perhaps most frequent in the cases 
in which the abscess results from an injury 

Tumours of the brain — Associated changes are 
very rare, and are confined to the cases in which 
a similar growth (glioma or tubercle) exists within 
the eye. Consecutive changes are more common 
than in any other cerebral affection Optic neuritis 
occurs in about four-fifths of the cases. On w'hat 
Its occurrence or absence depends we do not know. 
Neither position, size, nor nature of growth seems 
to influence it in any considerable degree. It does 
not depend entirely on increase of intracranial 
pressure. In some cases it is at least aided by the 
occurrence of meningitis In many cases a dight 
descending inflammation may be traced from the 
optic tracts down the nerves to the eyes, and this, 
at the papilla, seems to be excited in a more m- 
tense degree, probably aided by the passage of 
irntant matenal down the sheath of the nerve to 
the lymph-spaces of the papilla. The sheath is 
commonV found distendea after death A tumour 
may exist for a long time without neuritis, or the 
neuritis may be present as soon as the symptoms of 
tumour manifest themselves. Often Uie neoiitis 
and the tumour correspond in their course, ea^ 
being acute or chronic. Both may even he almost 
stationary for years. An acute neuntis, occitning 
during the course of a tumour whi^ 2iffpeam 
chronic, usually indicates an increase in thMnpowth, 
and is of bad prognostic significance. Tn» de- 
gree of neuritis varies ; it is least in the tumoun 
of most chronic course, and greatest in rite sapid 
growths. It is often accompamed hy hsNnorrhage% 

4ca 
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Commonly bilateral, it is in rare cases unilateral, and 
is then more common in the eye opposite to the 
seat of the tumour* It may exist in considerable 
degree without impairing sight. Perception of 
colour is affected before acuity of vision. If the 
tumour be arrested by treatment, as in syphilitic 
^d tubercular growths, the neuritis will suoside ; 
it also often lessens when the intracranial pressure 
(which drives the fluid into the sheath of the nerve) 
is lessened by trephining the skull, and, still more 
completely, after remov^ of the tumour, when this 
can be effected. Too often, however, before this 
result is obtained, sight has been damaged beyond 
recovery. Secondary atrophy of the optic nerves 
sometimes results from tumours in the neighbour- 
hood of the chiasma, although far less commonly 
than ‘consecutive atrophy.’ Sag also p. 198. 

Intracranial aneurysms are rarely accompanied 
by intra-ocular changes. Now and then, an 
aneurysm of the internal carotid has caused atrophy 
by pressure, and even optic neuritis, single or 
double. 

Internal hydrocephalus is usually accompanied by 
no other ophthalmoscopic changes than slight ful- 
ness of the veins. Occasionally simple atrophy 
occurs, commonly from the pressure of the distended 
third ventricle on the optic commissure. 

Meningts . — Growths in the meninges lead to 
optic neuritis, just as do tumours in die cerebral 
substance. The effect of meningitis varies accord- 
ing to its form and seat. Simple meningitis of the 
convexity is rarely attended by ocular changes. 
It is very different with basal tubercular menin- 
gitis. Occasionally, though rarely, tubercles of the 
choroid may be seen. In a considerable number 
of cases there is distinct neuritis ; it is well-marked 
in at least half. Usually too late to be of dia- 
gnostic importance, it is now and then sufficiently 
early to decide the nature of the case. A similar 
change is common in both syphilitic and traumatic 
meningitis, but is rare in the epidemic cerebro- 
spinal form, except in cases of unusual durajtion. 

Diseases oj the cranial bones . — Caries of the 
sphenoid bone may cause descending neuritis ; 
caries elsewhere usually only affects d^e eye by 
causing meningitis or abscess. Thickening of the 
cranial bones may be attended by neuritis, but 
usually the first visible result is atrophy. This is 
apparently produced by the resulting constriction 
of the nerve and sheath at the optic foramen. Dis- 
tension of the sphenoidal sinuses may damage one 
or both nmrves pressure on them as they pass 
through the optic canals ; in this affection the nasal 
part of the nerve is first involved. Inflammatory 
mischief or groudhs in the orbit frequently cause 
neuritis or atrophy, the optic nerve-trunk being 
damaged directly. In these cases the affection is 


unilateral, at least for a 'long time, and is often 
accompanied by prominence of the eyeball, and 
tenderness when it is pushed back. 

Injuries to the head may affect the eye in various 
ways : (I) The retina may suffer in consequence of 
the immediate concussion. (2) Optic neuritis may 
come on after a few days, commonly as the result 
of a traumatic meningitis. (3) Direct injury to the 
optic nerves may cause loss of sight and simple 
atrophy. (4) Optic neuritis may come on some 
weeks after the injury, and is usually due to in- 
flammatory processes in the damaged brain. 

2. Spinal Cord . — Acute myelitis and spinal 
meningitis are very rarely attended by eye-changes. 
In one or two cases coincident optic neuritis has 
been observed. The connection between the two 
is obscure ; probably they are independent effects 
of a common cause, e.g. a blood-state. Sclerosis of 
the posterior columns (locomotor ataxy) is accom- 
panied by atrophy of the optic nerves in a con- 
siderable number of cases, although not perhaps in 
more than 1 5 per cent. When it does occur it is 
frequently an early rather than a late symptom. It 
is always the simple form of atrophy, often grey, 
with unnarrowed vessels. Sight usually suffers 
gravely ; the field of vision is much restricted ; and 
perception of colours may be lost. The atrophy is 
not the result of any extension upwards of the dis- 
ease in the posterior columns. It may occur when 
this has scarcely commenced, and even years before 
the earliest symptoms. It is apjxirently an asso- 
ciated degeneration. In lateral sclerosis changes in 
the fundus oculi are, as a rule, absent. In dissemi- 
nated sclerosis, optic nerve-atrophy may occur, just 
as in posterior sclerosis, but less frequently. Damage 
to sight, without marked ophthalmoscopic changes, 
occasionally results from the sclerosis invading the 
optic commissure or nerves. In caries of the spine, 
changes in the optic disc are practically unknown. 
In very rare cases of injury to the spine, neuritis 
and subsequent atrophy have been observed, but 
these results are so uncommon that their precise 
significance is doubtful. 

3. Functional Diseases. — In exophthalmic 
goitre the only ophthalmoscopic change is increased 
size of the retinal arteries, which may pulsate visibly. 
In chorea, embolism of the central artery of the 
retina has been once or twice observed ; and optic 
neuritis, slight in degree, is not unknown. It is 
usually met with in hypermetropic eyes, but, never- 
theless, subsides when the chorea is over. With 
neuralgia of the fifth, optic nerve-atrophy has been 
observed ; the nature of the association is doubtful. 
In idiopathic epilepsy the appearance of the fundus 
is, as a rule, perfectly normal. Even during an 
attack it is probable that the only change is <lis- 
tension of the veins in the stage of cyanosis. But 


SECOND PLATE 
tOIVIDEO INTO two), 

X. Retinitis in Renal Disease. The edges of the disc ere hazy, from cedema. There are numerous retinal hamorrhages, 
chiefly of striated form near the disc. White fluflTy opacities are tMr^nc in the bner l^ers of the retina, obscuring the vesseis 
m some phuas : these were uousaaiiy numerous and masked in this particular case. Inc arteries are rather narrow and show 
irregttlanties in caUbre, particularly the large branch passing downwards and outwards ; they indent the veins where they cross 
over them. At the macula there is an incomplete stellate figure, formed by white lines and streaks radiating from the fovea 
centralis : thme lines are usualty, as here, best marked between the fovea and the disc. Right eye : erect image. 

2. IHssemimated Choroidtu Atrophy in istkented Syphilis. Round or oval patches are seen distributea over the fundus. 
£^h spot or patch has a punched-out ai^pearance, the centre being light in colMr and evidently on a deeper level than tly» 
adjotmog healthy retina. Ibis centre u usually surroanded by a deeply pigmented black border, outside which again there is 
a pale rone. The rerinal vesseb pass tminterruptedly over any patch that naay chance to underlie them. The disc is paler 
chan nocmai and hM as opaw dead look. In tnu case the retinal vsaaels art not decidedly abnormal, but frequently in such 
casM they are much redtt^ in size, particularly the arteries. Right eye : eitct image. 

Oi» thanl« are due to Messrs. Nettleship, Lawford and Si^cer for the loan of original drawings from which several of 
these lUustrationa have been taken.--R. M. G. 
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during the status epilepticus, when attacks recur 
with great seventy for several days, a condition of 
slight neuritis may be produced, subsiding after the 
attacks are over In cases of convulsions from 
organic brain -disease, it must be remembered, optic 
neuritis or its effects are often met with The fre- 
quency with which morbid appearances are to be 
seen in the eye in insanity has been variously stated, 
and by some writers unquestionably exaggerated. 
They are most frequent in general paralysis of the 
insane Optic nerve-atrophy is the usual change, 
and IS sometimes an early event, ^ust as in loco- 
motor ataxy In very rare cases slight neuritis has 
been seen. In mania, melancholia, and dementia 
It IS probable that there are no related morbid 
appearances in the eye 

II Diseases affecting the Urinary Sys- 
tem. — I. Bright’s Disease — Sight maybe im- 
aired in this complaint by uraemic poisoning, or 
y retinal changes The latter may occur, even m 
considerable degree, without any affection of vision 
The arteries may occasionally be conspicuously 
narrow (contracted), and in rare cases may present 
sclerosis of the outer coat, or minute aneurysms 
Aneurysmal dilatations of the capillanes may often 
be found post mortem^ in association with other 
degenerations, and probably sometimes constitute 
one cause of the occurrence of a very common 
change m the retina — haemorrhages. These are 

usually striated, situated in the nerve-fibre layer ; 
sometimes they are irregular in shape, and situated 
in the deeper layers They may detach the retina 
from the choroid, or burst through into the vitreous. 
Sometimes they exist alone , more commonly they 
are conjoined with other changes, to which the 
term ‘ albuminuric retinitis ’ is mven This latter 
change may occur in all forms of renal disease, but 
IS by far the most common in the granular ki^ey. 
It IS a late symptom, never appearing until the 
general system is suffenng. The disease of the 
retina presents certain elements which are variously 
combined in different cases, (i) Diffuse slight 
opacity and swelling of the retina, due to the in- 
filtration of Its substance by an albuminous coagu- 
lable liquid (oedema) (2) White spots and patches 
of various size and distribution* some large and 
soft-edged ; others minute, and of pearly whiteness. 
They are due to fatty degeneration of the retinal 
elements, or to granular degeneration of albuminous 
exudations The small white spots often radiate 
around the fovea centralis. (3) Hsemorrhages. 

(4) Inflammation of the optic papilla — * neuritis * 

(5) The subsidence of the inflammatory changes 
may be attended by the signs of atrophy of the 
optic nerve and retina. According to the predomi- 
nant character, four types of retinal affection may 
be distinguished • a degenerative, haemorrhagic, 
inflammator)*, and neuritic form. In the first the 
white spots predominate, and there are usually 
extravasations, but there is little diffuse opacity. 
In the second the hsemorrhi^es are so abundant 
as to be the chief feature. In the third there is 
much diffuse opacity and swelling of the retina, In 
the fourth the optic neuritis is in excess of the other 
changes, and the appearance may easily be ascribed 
to cerebral disease — the more so that it is often 
conjomed with headache, and other evidence of 
cerebral disorder, so that the urine should be eare- 
folly examined in all such cases. The conspicuous 
combination of white spots and bieraorrhages usually 
enables the retinal affection of albuminuria to be 


recognised without difficulty. It may be confounded 
with the degeneration left by a previous wide neuro- 
retinitis, but in such cases the signs of atrophy will 
be conspicuous The course of the affection in 
Bright’s disease is often progressive, but arrest and 
even recovery may be obtained by the treatment of 
the renal disease When extensive, sight is usually 
impaired, but is rarely completely lost. 

2. Diabetes Meiiitus. — In diabetes mellitus, 
in rare cases, retinal changes have been observed, 
very similar to those of the degenerative form of the 
albuminuric affection, and this when there was no 
albumen in the urine Miliary aneurysms have 
been found post mortem A distinction from the 
renal form is the frequency with which there are 
opacities in the vitreous, due probably to slight ex- 
travasations of blood. 

III Diseases of the Heart —The peculiar 
conditions of the intra-ocular circulation prevent 
any dynamical changes in the circulation Venous 
distension, if considerable, may be visible m the 
eye, especially in cyanosis When arterial pulsa- 
tion IS strong, It may be seen in the retinal arteries, 
as in aortic regurgitation, and also, it is said, m 
exophthalmic goitre Embolism of the central 
artery of the retina may occur, and, like embolism 
elsewhere, is most common in mitral constnctioiL 
In ulcerative endocarditis, accompanied by mul- 
tiple embolism, retinal haemorrhages occur, for the 
most part round, with a pale or white centre They 
are almost pathc^nomonic 

IV Diseases of the Blood — Acute anamta 
from haemorrhage may be followed by loss of sight, 
slight or considerable, transient or permanent The 
accident most commonly follows haematemesis, 
uterine haemorrhage, or venesection. In some 
cases no ophthalmoscopic changes have been found ; 
m others there hats been neuro-retinitis The 
mechanism of the affection is obscure Simple 
chronic anaemia is accompanied by marked pallor of 
the veins, sometimes of the choroid and disc, but 
the latter is always within the physiological varia- 
tions in tint Occasionally in chlorosis optic 
neuritis is met with, developing quickly to a high 
degree of intensity, such as is met with in cereb^ 
tumour It disappears rapidly under iron, but too 
often Ignorance or the cause has led to the loss of 
so much time, while iodide of potassium, &c , have 
been given, that sight is hopelessly damaged. 
In pemtetous anamta the choroid is notably 

the arteries small, the veins very broad (atonic) and 
pale Hcemorrhagesare frequent, especially anmnd 
the optic disc, and they are often associated with 
white patches (p. 56). Some extravasations are 
rounded, with a white or pale centre Occasionally 
there is marked neuntis. In leucocythetmia the 

g dlor and the width of the veins are very striking. 

xtravasations are almost invariable at some period. 
White spots are frequent, some degenerative, others 
due to amegations of leucocytes, some are sur- 
rounded ^ a halo of extravasation. There may 
also be considerable general swelling of the retina, 
throwing the distended veins into oonspicuous 
antero-postenor curves. In and scurvy 

retinal nsemorrhages also occur. In the mtense forms 
of purpura, indeea, thqr are probabfy constant, and 
may be k^. They have sometimes been stMn in 
the choroioL 

In rare cases of msmtimal diioiden, and still raret 
instances of UUvsHual distorbanee (chronic dki- 
rhoea), optic neuritis has been observed. Supprestion 
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of the menses has been followed by retinal hsemor- 
rhages. The connection between the several events 
is obscure. 

V, Chronic General Diseases.— In chronic 
general diseases ophthalmoscopic changes are met 
with occasionally. In tuberculosis^ tubercles may 
form in the choroid, and be recognisable as small, 
round, yellowish-white spots, free from pigment. 
They have more frequently been found in this situa- 
tion after death than during life, perhaps because 
not looked for with sufficient perseverance, since 
they may form rapidly. They are sometimes of 
great diagnostic importance, especially in cases of 
general tuberculosis, causing obscure and ill- 
defined symptoms. In syphilis ocular changes are, 
as is well known, common, but they come chiefly 
under the care of the surgeon. Traces of past 
iritis, or of choroiditis— areas of choroidal atrophy 
with irr^ular accumulation of pigment— frequently 
aflbrd the physician important evidence of the 
previous existence of syphilis, acquired or inherited. 
In the latter the choroidal changes are of especial 
importance, and may be confined to small round 
white spots with pigment in the centre, or there 
may be evidence of more extensive choroiditis or 
merely of choroiditic atrophy, a yellowish disc, with 
the edge a little blurred, and very small retinal 
vessels. Gotti has been supposed to cause retinal 
haemorrhage (Hutchinson), and to it is probably 
due the widespread ‘ haemorrhagic retinitis ’ that is 
the consequence of thrombosis in the central vein of 
the retina. Intra-ocular neuritis is seldom due to 
this cause, except in slight degree, as the result of 
a more intense inflammation behind the globe. 
This may occur in the subjects of acquired gout, or 
in young persons the subjects of the inherited 
disease, and may be on one side or on both, 
simultaneously or in succession. 

In lead'Poisonwg^ besides the amblyopia which 
may come on without marked ophthalmoscopic 
changes, atrophy of the disc is occasionally met 
with, preceded, in some cases, by a stage of conges- 
tion — a red disc, with softened edges, without 
swelling. A considerable degree of neuritis, 
double, with swelling and haemorrhages, occurs 
occasionally, especially in connection with cerebral 
S3nnptoms, but without any coarse lesion of the 
brain. In chronic alcoholism^ optic-nerve atrophy 
has been described, and also a condition of 
congestion. The amblyopia which accompanies 
the atrophy is said by Forster to be characterised by 
loss of central vision for colour. The same fact is 
well established with regard to tobacco amaurosis, in 
which similar congestion and atrophy may occur. 

VI. Acute General Diseases. — In acute 
general diseases, changes in the fundus are for the 
most port rare. After typhus, typhoid, and scarlet 
fevers, optic neuritis has b^n occasionally observed, 
apart from any renal or cerebral complication. 
The renal sequelae of scarlet fever may of course 
lead to the special retina] changes. Malarial 
f^ers, ague, &c., a/e frequently attended by retinal 
hsemonhages ^Poncet, S. MacKenzie). Sometimes 
ffie extravasations have paler centres. Opdc ncur- 
itU and atrophy have lOso been observed. Ery- 
sipelc^ of the fate has been accompanied by loss 
tn sight, and followed by atrophy, probably by 
the extension of the inflammation to the orbit, and 
to the trunk of the optic nerve. Pycemia and 
s^tecmmia have long been known to be occasionally 
•eoampwicd by metasutic panophthalmitis^ and 
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recent observation has shown that slighter altera-* 
tions in the fundus oculi frequently accompany the 
severer forms of these afiections. Of these the 
most important are retinal haemorrhages, round or 
irregular, sometimes large, and often with pale 
centres, as in ulcerative endocarditis. Although it 
is probable that they are in some cases due to 
septic^ embolism, they may occur without endo- 
carditis, and may be due, in some cases, to chemical 
changes in the blood, produced by the organised 
virus of the septicaemia. They are almost invari- 
able in puerperal septicaemia (Litten). They are 
of very grave signincance, but not necessarily a 
fatal omen. In other cases a peculiar form of 
retinitis has been observed, with white spots about 
the papilla and macula lutea (Roth). 

W. R. Gowers. 

R. Marcus Gunn. 

OPISTHOTONOS {iina-Otv, backwards ; and 
rbvos, a stretching).— A tetanic spasm, in which 
the body is arched backwards, so that it rests on 
the head and heels. See Tetanus. 

OPIUM, Poisoning by. — In consequence of 
the extent to which opium and its preparations, 
including morphine, are used for the relief of pain, 
and the readiness with which these drugs are 
procurable, poisoning by these agents is of frequent 
occurrence; and there is no doubt that great 
numbers of infants perish every year in this country 
through the improper use of quack remedies 
containing opium. 

So far as toxicology is concerned, the effects of 
opium may be referred exclusively to morphine ; 
since the effects of the other active constituents of 
the drug are overshadowed by those of its chief 
alkaloid. See also Morphine-Habit, p. 6ii. 

Anatomical Characters.— The post-mortem 
appearances after opium-poisoning may be almost 
nil. As a rule the brain is congested, the puncta 
cruenta being especially marked; and the lungs 
and right side of the heart may exhibit an engorge- 
ment, as if from a modified asphyxia ; but this 
condition is by no means invariable. 

Symptoms. — The first effect of the administra- 
tion of a toxic dose of opium — a state of bien- 
faisance or exaltation — commonly observed also 
after the administration of a medicinal dose, may 
be either very short or entirely wanting ; and this 
is usually the case when morphine is injected 
hypodermically. A second stage, in which the 
sym^onis closely resemble those of congestion of 
the brain, soon sets in. The face is either suffused 
or cyanosed ; the pupils strongly contracted; the 
skin diy and warm ; the breathing slow, deep, and 
becoming stertorous. The patient is apparently 
unconscious, but may be aroused by shaking, or 
shouting in the ear ; and when he is aroused, the 
respirations become more rapid, and the skin may 
regain its normal colour. The symptoms of this 
second stage may gradually ameliorate under ap- 
propriate treatment; or a third stage— that of 
OTostration — supervenes. The coma is now pro- 
found, and it may be impossible to arouse the 
patient The pupils are contracted to the size of 
piD-|»ints j or towards the termination of life may 
be widely dilated. Respiration is now very slow, ’ 
shaUow, with gradually increasing intervals, during ‘ 
which there arc no signs of breathing, and the 
patient lies in a death-like calm. The face is at 
once pallid and cyanosed ; the skin is bathed in 
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perspiration, at first warm, and then cold and 
clammy. The pulse increases in rapidity, with 
progressively increasing feebleness. The patient 
may even now recover, signs of life returning very 
gradually , or death may occur from failure of 
respiration, the other functions of life becoming 
also gradually extinguished. 

Unusual symptoms in opium-poisomng are tnsmus 
and convulsions. In cnildren toxic doses may 
produce very rapid effects, the second stage of the 
intoxication being wanting, and severe collapse and 
complete unconsciousness rapidly supervening. 

Diagnosis —The certain diagnosis of opium- 
poisoning IS often a matter of great difficulty, as 
the symptoms may differ in no material respect 
from those exhibited in congestion of the brain, 
however produced, apoplexy, and uraemia. The 
case may also be confounded with profound alco- 
holic intoxication It may also be difficult or 
impossible to diagnose from poisoning by chloral 
hydrate — a matter of less importance, since the 
treatment of the two cases would be similar. 
The differential diagnosis of opium-poisoning rests 
upon the equally and minutely contracted state of 
the pupils, a condition which is all but universal m 
the second stage of opium-poisoning , our ability 
to arouse the patient temporarily, the rousing being 
followed by more or less complete disappearance of 
the cyanosis of the countenance, and by increased 
rapidity of respiration , and the profuse warm or 
clammy cold perspiration. An examination of the 
urine, which may have to be drawn off by the 
catheter, for albumen and morphine by the lodic- 
acid test should al>^ays be made , but it must be 
borne in mind that unemia and opium-poisoning 
may be co-existent 

Prognosis — This is at all times doubtful. 
There is great liability to relapse, even when the 
patient appears to be doing well 

Treatment — First, evacuate the stomach by 
means of the stomach-pump or tube, or, failing this, 
by the use of emetics These, however, act with 
difficulty in cases of opium-poisoning , and there is 
a special danger in the use of depressing emetics, 
as, for example, tartar emetic, on account of the 
possible retention by the stomach of a fatal dose of 
the emetic. Warm mustard and water, and carbo- 
nate of ammonium are the best emetics to administer 
The free administration of a dilute solution of 
potassium permanganate — I per looo — is advisable, 
morphine being destroyed by this agent A good 
plan IS to wash out the stomach frequently with the 
above solution The patient must be prevented from 
lapsing into a state of somnolence, by walking him 
about at frequent intervals ; alternate warm and 
cold applications to the chest j flicking the feet with 
a damp towel , shouting into the ear ; and the 
application of the faradic current ; but in severe 
oases such a procedure cannot be safely adopted. 
These means will have the additional advantage of 
maintaining the flagging respiration, and restonng 
normal breathing In the last resort artificial respi- 
ration must be freely employed. The absorption 
of the alkaloids of opium may be delayed by the 
free administration of solutions containing tannin, 
ato as to render the alkaloids insoluble ; and among 
the best media containing tannin are strong infu-' 
•ions of tea and coffee. The caffeine which these 
infusions contain itself also exerts a powerful feme- 
diil infiuence in this form of intoxication Atro* 
pine, as a respiratory stimulant, appears itlso to be 
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serviceable as a direct antidote to morphine. It is 
best given by subcutaneous injection, in doses of 

to ^ grain. Hjqwdermic injections of strych- 
nine may be employed. Alcohohc stimulants should 
be freely given. Thomas Stevenson. 

OPIUM-HABIT.— Morphine-Habit, p. 
61 1. 

OPTIC NERVE and TRACT, Diseases of. 

The optic nerve may be damaged by various intra- 
ocular processes; but these, and also its pnmary 
atrophy, have been already described {see Eye, and 
ITS Appendages, Diseases of; Ophthalmo- 
scope; and Ophthalmoscope in Medicine). 
In this article only those affections which are 
situated behind and independent of the eye will 
be described 

Passing from the orbit into the intracranial cavity 
by the optic foramina, into which they closely fit, 
the optic nerves are connected at the chiasma, where 
an approximate semi-decuasation takes place. From 
the chiasma each optic tract, containing fibres from 
the same-named halves of both retinae, passes back- 
wards, between the crus cerebri and the inner edge 
of the temporo-sphenoidal lobe, to the posterior 
portion of the optic thalamus, where it oecomes 
connected with this and the external geniculate 
body Fibres pass also to the corpora quadngemina, 
especially the anterior ; and from or by the thala- 
mus to the white substance and convolutions of the 
occipital lobe 

Etiology —In the orbit the nerve may be 
damaged by inflammation, which is sometimes ap- 
parently due to gout, and sometimes invades the 
nerve from the orbit (as in orbital celluhtis from 
facial erysipelas), or is produced by exposure to 
cold Inflammation outside the nerve does not 
always invade its substance on account of the 
thickness of the sheath which invests it, but the 
fibres are damaged by the pressure of the inflamma- 
tor}' products. It may also be compressed by an 
aneurysm of the ophthalmic artery or by orbital 
tumours , or may be itself the seat of morbid growths 
or of hiemorrhage At the optic foramen the nerve 
may be compressed by new -growths or by a narrow- 
ing of the foramen, such as occurs in thickemng 
of the cranial bones, an occasional consequence of 
syphihs, acquired and congenital W ithin the skull, 
the nerve in front of the chiasma may be damaged 
by the extension of inflammation from the meninges. 
The opde commissure is occasionally compressed by 
or involved in growths, and may be compressed by 
great distension of the third ventricle. Interstitial 
inflammation probably sometimes occurs. The 
nerves in front of the chiasma, and the chiasmae 
Itself, are liable to be damaged by the pressure ol 
aneurysms of adjacent artenes. The optic tracts 
may involved in haemorrhage into, or softening 
of, the crura cerebn ; but the most frequent cause 
of their damage is a tumour arising at the base of 
the brain, or in the adjacent part of the temporo« 
sphenoid^ lobe. The central continuation oif the 
optic nerves, consdtuting the visual path — the optics 
thalamus, the white sulStance from it to the ood-^ 
pital lobe, and occifatal cortex, maybe damaged 
tumour, softening, or hsemorrhage, with impexnnent 
of sight as die result The corpora quauigei^^ 
are rarely affected so as to cause visual sy m p t oms, 
except by growths, which piodhce tNs by 
pressure on the idjkcent visual psth to the cortex* 
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Symptoms. — Damage to the optic nerve, between 
the optic commissure and the eye, causes an affection 
of sight in that eye only. There may be either a 
concentric, a central, or a sectorial defect in the 
field, or complete blindness ; the direct reflex action 
of the pupil IS impaired. When the nerve is slowly 
compressed, the loss of sight is followed by slow 
atrophy of the intra-ocular extremity. When it is 
invaded by inflammation, this usually descends to 
the eye, and is visible as intra-ocular neuritis, often 
slight. Inflammation at the back of the orbit 
usually also involves the motor nerves, and so may 
cause paralysis of all the ocular muscles. These 
recover, however, much more readily than does 
the optic nerve. When the nerve is compressed by 
narrowing of the optic foramen, the loss of sight is 
accompanied by intra-ocular atrophy, sometimes 
preceded by slight neuritis. This is also present in 
most cases in which inflammation extends from the 
menihges to the intracranial part of the optic nerves, 
or the OTtic chiasma. Damage to the chiasma 
usually afi^ts the sight of both eyes. In most cases 
the decussating fibres suffer chiefly or alone, and 
consequently there is loss of function of the inner 
half of each retina, and loss of the outer half of 
each field of vision — temporal hemianopia» Damage 
to the outer part of the commissure on each side 
affects the fibres which do not decussate, and so 
causes loss of function of the outer half of each 
retina, and so loss of the inner half of each field — 
nasal hofnianopia. This is very rare, but has been 
seen from calcification of the carotid artery on each 
side (Knapp). Partial nasal hemianopia is also 
sometimes met with in tabes. In irregular damage 
to the chiasma the loss of vision may be irregularly 
distributed in the two eyes. 

The optic tract receives fibres from the half of 
each retina on the same side, and its damage thus 
causes loss of sight in the opposite half of each 
field of vision — lateral or konumytnotts hemianopia* 
The loss is often more extensive in the eye on the 
side opposite to the lesion than in that on the same 
side. Since the motor tract, in the adjacent crus 
cerebri and hemisphere, has decussated at the me- 
dulla, if it is also involved in the lesion, there is 
hemiplegia on the same side as the loss in the field 
of vision. The patient is unable to see to the side 
on which he cannot move the limbs. Thus the 
writer has recorded a case in which a patient had, 
first, right hemianopia, and afterwards right hemi- 
pl^ja. Both were due to a small tumour of the 
inner port of the temporo-spbenoidal lobe, which 
had first invaded the optic tract and then the crus. 

^ Lateral hemianopia results, occasionally, from 
disease of the jpoi^erior extremity of the opdc 
thalamus, and frequently from a lesion involving 
the filffes that pap thence, adjacent to the posterior 
extremity of the internal capsule, and through the 
white substance of the occipital lobe, to the cortex 
at the extremity of the hemisphere, and chiefly to 
the lips of the calcarine fissure, disease of wfaidt 
always entails this symptom. Partial disease of this 
area causp a partial loss of the half field ; the upper 
Quadrant is lost if the lower lip of the fissure is 
diseased, the lower quadrant of the field if it is the 
upper lip of the fissure. It is uncertain whether 
d a ma ge to the cortex on the outer stirfisce of the 
o^jMt^ lobe causes hemianopia, or whether, with 
Uus lesion, the 83rmptom has been due to the disease 
penetiating the white substance to the fibres from 
tfMcnoeas. These fibres, the ‘optic radiation of 


Gratiolet,’ may be reached by extensive dipase of 
the middle part of the cortex, and then hemianopia 
may be associated with hemiplegia, and even with 
aphasia. When the cause of hemianopia is disease 
of the chiasma or tract, the pupil does not contract 
when light is thrown on the blind half of the retina, 
because the fibres for the reflex centre are involved. 
When the disease is in the thalamus or occipital 
lobe there is no loss of action j this affords a means 
of distinction, but much care is needed to get clear 
results. 

Double hemianopia involves complete loss of 
sight, and is the probable cause of such loss, when 
of sudden onset. Half loss of the colour-fields, with 
no loss for white light, has been observed, and 



In hysteria, with loss of the other special senses 
on one side, there is a peculiar affection of vision, 
which is said to be sometimes met with as a result 
of organic disease — ‘ crossed amblyopia.’ There is 
dimness of sight of the eye opposite to an organic 
lesion, and great contraction of the field, with loss 
of colour-vision ; on the side of the lesion there is 
a much slighter but similar change. It is stated 
that in the cases in which the lesion has been 
ascertained, it has always involved the angular gyrus 
in the postero-inferior angle of the parietal lobe, in 
front of a line drawn across the brain from the 
parieto-occipital fissure. It would seem that here 
there is a centre related to both half-vision centres, 
in which they are recombined, but to which the 
opposite field is chiefly related. A partial lesion 
in this centre can be compensated by the other 
hemisphere, but the effect of a partial lesion in the 
half-vision centre is permanent, as much so as one 
in the optic path leading to it. 

Any one of the diseases to which the brain is 
subject has the same effect if in a corresponding 
situation; but, as a rule, softening from arterial 
obstruction, due to syphilitic disease or atheroma, 
or a new-growth, is a more frequent cause of 
damage to the optic path in tract or hemisphere 
than is cerebral hemorrhage. 

Diagnosis. — The chief points which are our 
guides in determining the position of post-ocular 
disease, causing loss of sight, have been already 
stated. If the affection of sight is confined to one 
eye, it is probablj^ — and if associated with unilateral 
optic neuritis it is almost certainly — due to disease 
of the nerve in front of the chiasma. In this case 
the reaction of the pupil to light is impaired. On 
the other hand, if the uniocular affection of sight is 
associated with hemiplegia, and especially with 
hemianaesthesia, on the same side, it is probable 
that the disease is in the hemisphere, and the failure 
of sight is produced in some manner at present un- 
known. In this case the pupil acts well to light. 
I^ateral hemianopia indicates disease of the tracti 
the posterior port of the thalamus, or the white 
substance between the thalamus and the occipital 
'^convoludoDS, or of these convolutions themselves. 
In which of these positions it is, must be deter- 
mined by the indications of the localisation of 
disease of the brain 4 Bra,in, Tumours of). Nasal 
hemianopia or temporal hemianopia indicates 
disease cu the optic chmsma. 

Prognosis.— T his must be influenced by the 
potion of the lesbu, and especially by its nature* 
YiHien there is simple pessore on the optic nervei 
suflkient to abolish signt, the prognosis Is very un- 
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favourable. Damage due to the extension ot 
inflammation often lessens considerably. In disease 
of the optic commissure or optic tracts the prognosis 
is also grave, because the morbid processes, from 
which these parts suffer, rarely recede Whether 
It IS likely to become stationary must be inferred 
from Its probable nature On the other hand, in 
disease of the hemisphere, considerable improve- 
ment often takes place, just as it does in other sym- 
ptoms; but when the hemianopia has become 
stationary it persists, with little change, to the end 
of life. Often, however, this symptom is thought 
to have disappeared when it still persists in a 
diminished degree 

Treatmen 1 — The treatment is essentially that 
of the disease to which the symptom is due, and 
need not be further discussed in this place 

W R Gowers. 

R Marcus Gunn. 

OPTIC THALAMUS, Lesions of.—See 

Thai AMUS Opticus, Lesions of 

ORBIT, Diseases of —S ynon Fr Maladies 
de VOibitCi Ger Krankhciten der Augcnhohle — 
The diseases of the orbit are not numerous, and 
are almost exclusively surgical in their character 
The bony walls of the cavity are liable to be 
fractured by direct injury, which generally impli- 
cates other portions of the skull , the contained 
tissues are liable to phlegmonous or suppurative 
inflammation , and the cavity may be the seat of 
tumours of various kinds, arising either from the 
walls or from some portion of the contents 

1 Heemoprhage — Hsemorrhages into the orbit, 
excepting as results of injury or from the rupture 
of aneurysmal tumours, are extremely rare; and 
the few cases which have been recorded have nearly 
all occurred in persons of generally haemorrhagic 
tendency, as one local manifestation among others 
of a constitutional malady 

2 Emphysema — Emphysema of the orbit is 
not unknown, and the writer has seen a young 
man who, in blowing his nose violently, must have 
ruptured some of the ethmoidal cells, for he dis- 
tended his left orbit with air, and, in his own words, 
blew his eye nearly out of his head. The disten- 
sion soon subsided, and no permanent injury was 
done. 

3 Inflammation — Inflammation of the tissues 
wiUiin the orbit is not a common affection, but it 
is liable to occur as a complication of fevers and 
other debilitating diseases, and espeaallv as a com- 
plication of erysipelas of the head and face. It is 
marked by brawny swelling of the eyelids, with 
some protrusion of the eyeball and some limitation 
of Its movements, the symptoms appearing too 
suddenly and increasing too quickly to be attribu- 
table to the growth of a tumour. The injection of 
the conjunctiva is generally less marked than that 
of the hds, and sight is scarcely or not at all 
impaired so long as the swelling 1$ only moderate 
in amount. When the injected conjunctiva of the 
eyeball becomes oedematous, and more especially 
when the oedema is limited to one sector of the 
globe, or is much more pronounced over one 
sector than elsewhere, it is, in the opinion of the 
writer, an almost pathognomonic sign of sup- 
puration ; and the localisation of the oedema wul 
serve as a guide to the posidon in which pas 
may be lookM for. Other ^ptoms of suppurao 
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tion, such as rigors, must of course be taken into 
account 

Treatment — As soon as pus is believed to 
exist, it should be evacuated, since its retention 
among the orbital tissues may be productive of 
serious injury, not only to the eye, but also to the 
ocular muscles and to the nerves which traverse the 
orbital cavity The evacuation is usually best 
effected by introducing a narrow straight knife 
through the skin, near the margin of the orbit in 
the selected position, and by thrusting it carefully 
onward as far as may be prudent, giving the blade 
an occasional turn upon its axis, to allow of the 
escape of pus as soon as it is reached The direc- 
tion of the point should be governed by complete 
knowledge of the anatomy of the parts , and it is 
better to withdraw the blade too soon than to incur 
any risk of wounding important structures When 
It IS withdrawn, if no pus follow, the puncture may 
be carefully deepened or extended laterally by a 
probe , but it is not necessary to be very strenuous 
in such endeavours, because if the wound through 
the skin and fascia be kept from healing by the 
introduction of a strip of lint, or of a bit of drainage- 
tube, the pus will soon find its way into the channel 
of escape thus provided for it The cavity of the 
abscess should be syringed out from time to time, 
according to the amount of discharge, with some 
suitable astringent or antiseptic lotion, and care 
must be taken that a free opening is maintained as 
long as pus continues to be secreted 

4 Caries — In strumous children, canes of 
some part of the margin of the orbit is not uncom- 
mon , and, after the diseased bone has come away, 
we frequently see much deformity of the lids pro- 
duced by adhesions between the skin and the 
deeper tissues, or by the contraction of cicatrices. 
Many of such cases require plastic operations ; but 
each one, before any operation is undertaken, must 
be carehiUy studied in order to discover the most 
promising method of procedure. In a lad with 
inherited syphiUs, the writer has seen very extensive 
necrosis of the orbital margin, subsequent to the 
partial removal, and partial absorption, of a large 
gummatous tumour in the cavity 

5. Tumours — Tumours of the orbit may be 
cysts (hydatid, dermoid, or sebaceous) ; lipomata ; 
gummata , sarcomata, originating in connective 
tissue, and presenting the characters of myxoma, 
or of the sarcomatous growths distinguished respec- 
tively by round and by spindle-shaped cells ; or 
they may be gliomata, springing from the connec- 
tive tissue of the optic nerve. In other instailcea 
they may commence as an apparent hypertrophy ol 
the lacrymal gland , or they may be carUlagmoos, 
or osseous. All alike produce protrusion of the 
eyeball, and limitation of its movements, together 
with an amount of disturbance of vision, whidi de- 
pends upon the degree of pressure or of stretching 
to which the optic nerve is subjected, or upon the 
degree in which the mtra-ocular circulation is im- 
peded. Many of the forms are liable to recurrence! 
and may thus ultimately destroy hfe. 

Treatment. — A ll growing tumours of the orbit 
require removal, if possible, without sacrifice of tim 
eyeball ; but it is usually prudent to leave statioiiEiy 
tumours alone, more especially congenial eytti» 
which have frequently mn foiuid in tj^tion to 
deficiencies of bone whidi have opened up a con- 
nection with the cranial cavity, 

R, BRUDBHBLL CARTBi. 
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ORCHITIS 


ORIENTAL SORE 


ORCHITIS a testicle). — Inflammation of 
the testis. See Testes, Diseases of. 

OREZZA, in Corsica. — Iron waters. See 
Mineral Waters. 

ORGANIC DISEASE. — This expression indi- 
cates a disease in which there is a structural change 
in the part affected, as distinguished from a merely 
functional disorder, in which no such change has 
been found. 

ORIENTAL SORE.— Synon. : Delhi Boil ; 
Bagdad Boil ; Aleppo Evil ; Fr. Bouton cPAlep ; 
Ger. Beule von Alep. 

Definition.— A specific ulcer of the skin, com- 
mencing as a papule, subsequently breaking down 
into an extending and indolent ulcer, tending to 
run a natural slow course, and ultimately to heal, 
leaving a permanent depressed cicatrix. 

Geographical Distribution. — This affection 
is endemic in many places, chief among which may 
be named Asia Minor, Syria, and Mesopotamia, in 
which latter country, especially in Bagdad, it is 
probably most common. It is also found in several 
other countries, and has been variously named from 
its local prevalence; thus in Morocco and the 
Sahara it is known as the Biskra boil or sore {Bouton 
de Biskra)^ and in India as Delhi Boil, Moultan 
Sore. It occurs also in Arabia, Persia, Egypt, 
islands in the Mediterranean, and lately it has been 
described as common in Bahia, Brazil, from which 
it would appear that it is not invariably an Eastern 
affection. 

It is more common in cities than in the country, 
and seems to be influenced in the frequency of its 
occurrence by sanitary conditions, as Manson 
mentions its marked decrease in Delhi immediately 
after certain sanitary improvements in the city. 
Hirsch states that it is more common at the com- 
mencement of the colder season of the year. 

^Etiology and Pathology.— Although up to 
the present time no micro-organism capable of 
propagating the sore has been isolated, there is no 
doubt, from the communicability of the disease by 
means of inoculation with the discharge, in the case 
of both man and the lower animals, that it is due to 
a specific germ, and that no constitutional condition 
has more than a predisposing influence in its causa- 
tion. Numerous micro-organisms, for the most part 
diplococci, have been described in connection with 
Oriental Sore ; but no one of them has been yet 
foudd capable, in pure coltivation, of producing the 
sore. An attack of the sore seems generally to 
confer immunity against future attacks, and this has 
led to the pr^ce among the Jews of Bagdad of 
inoculation with the virus in parts of the body 
which are usually hidden from sight, in order to 
avoid the possibility of an unsightly scar on the 
face or other expo^ part, the chance of escape 
from an attack of the sore at some time or other 
being considered very small. There is some doubt 
as to the ab^lute certainty of the immunity against 
subsequent infection, at all events by inoculation. 
AlAough called in many places a *boil,' the 
Oriental Sore is not a furunculus; it commences 
fs a papule, which breaks down aftct a few days 
into an ulcer, which tends to spread for a variable 
tme and to a variable extent, and then to slowly 
cicatrise. The essentia) pathological condition^ 
present is, according to all observers, a large de- 


velopment of lymphoid or granulation-corpuscles, 
whi(^ infiltrate the derma between the l3nnphatics, 
blood-vessels, and sweat-glands. These corpuscles 
are especially numerous beneath the centre of the 
lesion, where they replace entirel)^ the proper 
elements of the tissues. Infection is not impro- 
bably conveyed by flies or biting insects, such as 
fleas, and perhaps mosquitoes. The incubation- 
peri<^, from infection to appearance of papule, 
appears from experiment to be about three to five 
days. 

'Symptoms and Description of Sore —The 
first appearance of the sore is in the form of an 
itching, shotty-feeling papule, which in a day or two 
develops scales on its surface ; the scales are at first 
thin and papery, becoming after five or six di ys 
thicker ana brownish in colour, and forming a crust. 
After a few more days the crust either falls or is 
scratched off, and a shallow ulcer with perpendicular 
jagged edges is left. This tends to spread I a 
furSier breaking down at its margins, and also it/ 
some cases by other papules in its close vicinit> 
forming ulcers which join the original ulcer; the 
resulting sore, which is generally oval in shape, 
thus varies considerably in size, from a diameter of 
an inch or an inch and a half, which is usual, to one 
of several inches. The surface of the sore is 
irregular, the discharge ichorous, and not very pro- 
f^e, occasionally forming crusts. After a variable 
time, said to range from two or three to twelve or 
more months, healing commences, skin commencing 
to form first in the centre of the ulcer, where the 
effect of the germ is probably first exhausted, and 
spreading to the circumference ; ultimately a de- 
pressed white or pinkish cicatrix is left, which is 
permanent. The sores are situated generally on 
the hands, feet, arms, legs, or face, the last situa- 
tion being a common one in young children ; there 
may be only one sore, or two or three, or, in some 
cases, many ; people of either sex, of all ages, 
occupations, and social conditions, are liable to 
attack. 

Treatment. — Destruction of the original 
papule, or of the ulcer when small, by means of caus- 
ti<», or the actual cautery, has been advocated, but it 
does not appear that any great measure of success has 
been thus attained. It is probable that were any 
radical measure likely to be followed by success it 
would be found in clean excision of the original 
papule, such excision to include, of course, the 
whole thickness of the skin and also the subcuta- 
neous fescia ; this operation, however, does not 
seem to have been tned. All writers are agreed 
that the best treatment, having regard to the fact 
that the affection is one that must run its course, is 
by soothing, palliative measures ; poultices, or hot 
boric-acid fomentations if the surface of the ulcer be 
foul, followed iodoform-ointment or any simple 
antiseptic dressing. Manson states that, in the 
experience of Andrew Duncan, a piece of thin 
sheet-lead strap]^ over the ulcer is often very 
successful, a mode of treatment which formerly was 
a favourite one in certain forms of small irritable 
ulcer in England. Although the constitutional ' 
condition of the patient has probably nothing to do 
with the causation of the disease, it ma^ have a 
good deal to dd with the rate and rcgulanty of the 
Healing i^ocess ; any state, therefore, such as one of' 
ansemia or debility, betokening a deficiency of 
power of repair, should receive appropriate treat* 
nient Max. F. Simon. 



ORIENTATION 

ORIENTATION — This term is used in medicine 
to signify the power possessed by a sane person 
of accurately judging of his relationship to surround- 
ing objects. 

OROYA FEVER,— Carrion’s Disease. 

ORTHOPNCEA {6p66si erect; and irW«, I 
breathe) — A form of difficult breathing, m which 
the patient is compelled to assume the sitting or 
erect posture. 

0RTH0T0N08 {ipdds, straight; and rSvos, & 
stretching) — A form of tetanic spasm, in which the 
body IS rigidly extended. See Tetanus. 

OSMIDROSIS (oer/it^, odour ; and ISpcSr, sweat) 
A condition of the perspiration in which it yields 
an unusually strong or foetid odour See Sudori- 
parous Glands, Disorders of. 

OSSEOUS SYSTEM, Diseases of, --See 
Bone, Diseases of 

OSTEITIS (oareoVf a bone). — A synonym for 
inflammation of bone, which may be of various 
kinds See Bone, Diseases of 

OSTEITIS DEFORMANS See Bone, Dis- 
eases of. 

OSTEOMALACIA (o^rTfov, a bone; and 
[xa^aKos, soft) — A synonym for mollities ossium. 
See MoLLiiiES Ossium 

OSTEOMYELITIS {6<tt4ov, a bone, and 
fxveKoSi the marrow) — A name for inflammation of 
the medulla of bone See Bone, Diseases of 

OSTEO-SARCOMA { 6 <rrhp, a bone ; and 
<r{£p4, flesh) — A sarcoma with a tendency to ossifi- 
cation See Bone, Diseases of, and Tumours 

OTALGIA {oZsy wr 6 sy the ear , and &Ayos, pain). 
Pam in the ear earache See Ear, Diseases of 

OTITIS (oSs, the ear) — Inflammation of the 
ear. Set, Ear, Diseases of 

OTOLITH Concretions. 

OTOMYCOSIS — A chronic inflammation of the 
external ear induced by the presence of a fungus. 
See Ear, Diseases of, p 434 

OTORRHCEA (oh, the ear ; and I flow) — 
Discharge from the ear, usually purulent See 
E\R, Diseases oi 

OVARIES, Diseases of.— Synon. ; Fr. d/«/a- 
efus des Ovaif es ; Ger Krankheiten der Eterstocke ; 
KrankhetUn der Ovanen — Under the heads MEN- 
STRUATION, Disorders of, and Hysteria, much 
information may be found upon subjects which 
might be included among the diseases of the 
ovaries. 

Total removal of the ovaries brings about total 
suppression of menstruation, but this operation ia 
often impracticable or liable to ftiil for reasons 
which will be explained under * Abnormalities.’ 
On the other hand, when, in retro-peritoneal hyster- 
ectomy, both ovaries are saved, the padent is spared 
the discomforts of a sudden premature menojkuse, 
such as often, though not invariably, results when 
both ovaries are removed with the uterus. Yet 
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observers of experience have found that where the 
ovanes have been left, their atrophy with consequent 
menopause always follows within a year or two, if 
all the tissue of the body of the uterus be re- 
moved, and nothing but the cervix left in the 
stump 

The ovaries swell at about the menstrual penod 
This phenomenon has been oteerved when an ovary 
hes m a hernial sac In a healthy subject, the 
ovaries do not seem to be tender during the cata- 
menia, notwithstanding their engorgement It is 
best to delay an operation when on the appointed 
day the period appears prematurely, unless, indeed, 
the operation be urgent The vessels of the broad 
hgament will be found congested and the ovanes 
swollen, yet their removal under the circumstances 
seldom causes marked local or general disturbance. 
Hysterectomy for fibroid tumours is also best delayed 
if an unexpected penod comes on The more blood 
there is in the uterus, the greater the risk in that 
operation, and both uterus and ovaries are certainly 
engorged during the penod The appearance of 
true, typical menstruation with distinct mohmen, 
dunng the first few days after ovanotomy, hyster- 
ectomy, and many other operations is usually asso- 
ciated with a distinct rise of temperature, but no 
other sign of constitutional disturbance. See also 
Pain in Visceral Disease 

The diseases of the ovaries which will be specially 
alluded to in this article are as follows (i) Ab- 
normalities, (2) Displacements ; (3) Disturbances of 
Circulabon , (4) Acute Inflammation, (5) Chronic 
Inflammation , and (6) Tumours, including Cysts 

I Abnormalities.— Absence of one ovary has 
been found in subjects where the uterus and the 
opposite ovary were perfectly well-developed 
Total absence of both ovanes and even of the uterus 
as well has been noted in adults physically and 
mentally sound. As a rule, however, it is other- 
wise , and in cases of sexual derangement the genital 
tract should always be explored Dysmenorrhoea 
and dyspareunia have been observed in patients 
with ill-developed ovanes A third or accessory 
ovary has been detected by many authonties, but 
the term is often applied to a mere lobe projecting 
from the normal organ and sometimes pedunculated. 
The ‘accessory ovary,’ relatively very rare, has 
been the accredited cause of persistent menstruation 
after the removal of both normal ovanes or after 
double ovanotomy But ovanan tissue is often 
found in the ovarian ligament, which forms part of 
the pedicle left behind after these operations Hence 
persistent menstruation under such circumstances 1$ 
not mysterious 

2. Displacements — Congenital or acquired 
displacements into the inguinal canal or prolapse 
into Douglas’s pouch have been frequently detected. 
The * ovary * sometimes proves to be a testicle. A 
true ovary has been found m the sac of a femoral,’ 
umbilical, obturator and gluteal hernia respec- 
tively {see Ovaries, Hernia of). Non-descent oi 
the ovary into the pelvic cavity is, on the contrary,' 
very rare It has been noted in about three adults, 
ana causes no inconvemence. 

3 Disturbanoos of Clroulatlon — Hypet^ 
semia, when not excessive, may be conridersd «s ao 
essential part of normal menstruarioo. A rety Utd< 
excess may lead to the formation of a lai|^ dot hi 
an unbroken Graafian follicle, or extravas&oo intc 
the stroma of the ovary {otwian In 

typhoid fever, Asiatic cholera, scurvy, pliotpKuas< 
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poisoning, severe burns, and in the acute specific 
fevers, these haemorrhages are frequent. The ovarian 
stroma may be soaked in blood, and the affection is 
usually bilateral. Undoubtedly it accounts in some 
of such cases for sterility in patients that recover. In 
some instances, apoplexy into the follicles is caused 
by torsion of the ovary and consequent obstruction 
to its blood-supply. Alleged cases of rupture of 
the ovary from internal haemorrhage and consequent 
development of haematomaof the broad ligament, or 
of an intraperitoneal haematocele, have been pub- 
lished. Most probably they were, in reality, 
instances of rupture of an extra-uterine foetal sac. 

4. Acute Inflammation. — The ovary is very 
subject to acute inflammation, oophoritis being far 
more frequent than orchitis notwithstanding the 
external and more exposed situation of the testicle. 
The poisons developed by infection during child- 
birth and abortion, as well as the virus of gonorrhoea, 
are very apt to cause inflammation of the ovary. 
Primary acute tuberculosis of the ovary seems un- 
known, but the ovary is easily infected from the 
Fallopian tube, a common seat of primary tubercular 
infection. Acute oophoritis is not often caused by 
mere chills, as was once supposed. Abscess or 
diffuse suppuration of the stroma of the ovary may 
occur in puerperal septicaemia. Gonorrhoeal pus 
from the tube may infect the ovary through a 
ruptured follicle. 

Symptoms. — This disease is usually accompanied 
by inflammation of the tube and adjacent peri- 
toneum. There is pain over the pubes, tenderness 
on pressure over one iliac fossa, and often vesical 
irritation. On bimanual palpation it is easy to de- 
tect the tense, enlaiged and extremely tender in- 
flamed ovary. In recent cases the ovary is freely 
movable j but its mobility is often impaired in a few 
days by adhesions. 

Treatment, — Rest and appropriate remedies 
for inflammation will rapidly cure an uncomplicated 
case of acute oophoritis. The convalescent patient 
must be very careful of her health, especially during 
subsequent periods. The patient should rest on her 
back, with the hips raised and thighs flexed and 
supported by a pillow. At first, fomentations over 
the iliac fossse will be needed, followed by linseed- 
meal and turpentine poultices and hot douching. 
The douche, in some subjects, gives pain and must 
be discontinued. The patient should take saline 
purgatives and bromide of potassium. The condi- 
tion of the ovary must be ascertained from time to 
time by gentle bimanual palpation. The inflamma- 
tion b not cured till the ovary is quite painless, and, 
indeed, hardly to be detect^ by the touch. Un- 
complicated acute oophoritis never demands opera- 
tion. Acute ovarian abscess, denoted by persistence 
of pain and swelling, with rise of pulse and tem- 
perature, is best left alone, and allowed to become 
chronic before it is opened, as at first the pus is 
very septic. This condition, however, is hard to 
distingmsh from pyosalpinx, and is almost always 
complicated. An ovarian abscess, if opened when 
acute, must be reached from the vagina, not through 
the abdomen. 

5. Chponio Inflammation.— This disease is 
much more frequent than t;^cal acute oophoritis, 
and is often associated with intercurrcnt attacks of 
subacute inflammation. It can hardly ever be uocooi- 
pUcated, it tends to set up inflammation of the ad- 
ji^nt peritoneum which causes adhesions, and may 
also seal up the abdominal end of the Fallopian tube ; 


on the other hand, it is a very common result of tubal 
inflammation. The changes induced in the ovary 
itself by inflammation vary. Sometimes the folli- 
cles are completely or functionally destroyed, and 
the stroma hypertrophies ; the ovary feels enlarged, 
but not very tender. In another form the follicles 
remain, but cannot burst, then ‘ small cystic de- 
generation ’ sets in. It is hard to distinguish such 
an ovary clinically from an incipient cystic tumour ; 
there is little tenderness. In a third form true 
cirrhotic changes occur. This is the gravest varie^ ; 
it cannot cause death but always sets up local trouble, 
especially amenorrhoea, and is not rarely the source of 
bad neuroses. Tuberculosis of the ovary is always 
secondary to tuberculosis of the peritoneum or tube, 
and usually assumes the characters of chronic in- 
flammation. A ‘ cold abscess ’ sometimes develops 
in a tuberculous ovary. 

Treatment. — The treatment must be the same 
whether chronic inflammation has succeeded an 
acute attack or has merely increased in intensity or 
duration after repeated recurrence. Known causes 
must be avoided, great attention paid to the general 
health, and counter-irritation employed. Among 
the best sedatives are belladonna and the bromides. 
When an ovary, heavy and enlarged from old in- 
flammation, prolapses, an elastic ring-pessary should 
be applied for a few weeks. The medical attendant 
should try all means before thinking of removal of 
the diseased ovary. When there are widespread 
complications, especially pyosalpinx, the case is 
different, although in many instances the patient 
may be cured by medication. 

6. Tumours. — Cystic tumour of the ovary is 
one of the most frequent diseases to which that organ 
is subject. For practical purposes of diagnosis and 
treatmentcystic tumours of that ovary may be divided 
into simple or unilocular ^ and compound or multi^ 
locular. Under the simple form is included dropsy 
of the follicles or hydrops ovarii^ which is patho- 
logically not a new -growth, but a result of chronic 
inflammation of the ‘ small cystic degeneration * 
type. Yet a dropsical ovary may attain to a dia- 
meter of over three inches. As a rule, however, 
the common ovarian cyst, especially in its most 
benign and best-known variety, is unilocular only in 
the sense that one loculus greatly exceeds the others 
in capacity. It may hold many pints of fluid, while 
the others contain under an ounce or a drachm ; 
hence they are of no account to the surgeon, as, 
when the predominant loculus is emptied during 
ovariotomy, the rest of the tumour can be extracted 
with the greatest ease if non -adherent. Even in 
this sense the more unilocular the tumour the more 
pathologically innocent it will be ; one grave excep- 
tion must be borne in mind, namely, the true papiU 
lomatous cyst, semi-malignant in its clinical charac- 
ters. This kind of cyst is often unilocular, and 
never consists of more than a few loculi. But 
while the practically unilocular ovarian cyst usually 
rises freely into the abdomen, the papillomatous cyst 
proper burrows more or less into the pelvis. In 
dermoid cysts one loculus sometimes, but not always, 
predominates. 

The multilocular cyst of the ovary is pathologi- 
cally an adenoma or glandular tumour. It is die 
commonest form of cystic tumour of the ovary, and 
is identical with the practically unilocular type just 
noted, excepting in two important features. No 
one loculus mucn exceeds in capacity that of any 
other ; and from the inner wall of the loculi glandu- 
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lar growths spring freely. The smaller loculi are 
stuffed with them, so that hardly any cavity is left. 
On section the growths appear soft and gelatinous, 
and much of their glairy secretion hangs on to the 
knife and exudes on pressure. These glandular 
masses are not malignant ; but malignant changes 
may take place in a multilocular tumour Some- 
times a multilocular cyst is made up of distinct 
loculi grouped like a pile of old spherical cannon- 
balls In such a case the operator should see that 
the tumour is carefully examined after removal, as 
It sometimes contains malignant, and often dermoid, 
elements Dermotd cysts are more frequent in the 
ovary than in any other organ , m this form one 
loculus often exceeds the others in capacity. They 
contain liquid and solid fat, teeth, bone, hair, skin 
with sebaceous and sweat-glands, and even more 
complicated structures The surgeon chiefly regards 
their greasy, and sometimes foetid, contents, which 
must not be allowed to escape into the peritoneal 
cavity Old adhesions to intestine are specially 
dangerous, and involve infection of the tumour, and 
the hair or bone may find its way into the bladder 
Ovarian cysts in infants and little girls are usually 
dermoid 

The fluid contents of ovarian cysts was the sub- 
ject of much study m the days when tapping for 
diagnosis was practised When free from blood 
and broken-down glandular tissue, the fluid of the 
common ovarian cyst is glairy and greyish, or faint 
greenish grey in colour, and contains paralbumen, 
while ascitic fluid is pale yellow, not very glairy, 
and contains much serum-albumen But old 
haemorrhages from the cyst- wall turn ovarian fluid 
dark, and it often assumes a very characteristic 
chocolate-brown tint On the other hand, opaque 
dead-white masses, consisting of collections of glan- 
dular matter, are common m the fluid of multi- 
locular cysts The fluid of dermoid cysts varies , 
sometimes it is glairy, and bears all the characters 
of the fluid of a common multilocular cyst, but even 
then rarely fails to bear fatty globules , sometimes 
It IS pure fat, solidifying on cooling, but most com- 
monly it is a pultaceous mixture of ovarian fluid, fat, 
and sebaceous matter Hairs, rarely absent, further 
betray its character 

In the pure papillomatous ovarian cyst, relatively 
malignant, and nearly always difficult to remove, 
and in the parovarian cyst, perfectly innocent and 
one of the easiest to extirpate of all pelvic tumours, 
the fluid IS alike watery, of very low specific gravity, 
and holds chloride of sodium in abundance 

Solid Ovarian Tumours — Fibroma is not exceed- 
ingly rare It has often been seen in girls , in 
mature women it has been mistaken for a pedun- 
culated uterine fibroid, but unlike fibroid it is apt to 
cause ascites Its removal is, as a rule, easy, and 
It IS perfectly innocent Myoma is usually small, 
clinically it resembles fibroma. Sarcoma^ often bi- 
lateral, may appear as a very large solid tumour 
Secondary cysts develop, and haemorrhages occur 
in Its substance Carcinoma is more common in 
the ovary than sarcoma. The abundant glandular 
elements in the common ovarian cyst and the epi- 
thelium of the papillomatous cyst furnish materials 
for cancerous changes. As m sarcoma, this disease 
IS often bilateral. Free paptHoma of the surface of 
the ovary, never encysted even at its origin, is clini- 
cally very malignant. But if the surgeon can extir- 
pate the affected ovary it does not recur. The 
opposite ovary is usually involved and should be 


removed if it bear the least trace of papilloma. If 
the papillary growth has spread over me adjacent 
viscera, it will probably destroy the patient, yet in- 
stances are known where it h^ withered after re- 
moval of the affected ovary 

Complications. — Inflammation^ hcemorrhagei 
and twisting of the pedicle. — Any ovarian cyst, 
simple or compound, may be the seat of inflam- 
mation either on its surface, when the symptoms 
do not differ from those of peritonitis, or in the 
C)^t-wall or lining membrane, when (without any 
peritonitis) there may be pain and considerable 
fever, sometimes followed by ngors and suppuration 
Haemorrhage into one or more of the cyst-cavities 
may lead to all the symptoms and effects of internal 
haemorrhage The growth and nutrition of the 
tumour may become greatly modified, from twist- 
ing of the pedicle, which obstructs the circulation of 
blood m the vessels of the tumour In some cases 
twisting of the pedicle may be followed by a com- 
plete separation of the tumour from its ordinary 
supply of blood In this condition the tumour is 
nourished by vessels in the omentum, abdominal 
wall, or some other structure adherent by its pen- 
toneal coat to the tumour True gangrene of an 
ovarian tumour from twisting of its pedicle is now 
known to be rare, for the warmth of the peritoneum 
maintains its vitality, and adhesions rapidly form 
and carry nutrition to the growth Acute and sub- 
acute torsion of the pedicle cause severe abdominal 
pain, often accompanied with vomiting When the 
tumour has already been diagnosed, these symptoms 
are easy to interpret , in some cases the pain and 
sickness have led to the detection of the tumour, 
while in other instances they have been falsely 
attributed to intestinal strangulation Inflammation 
of the cyst, and still more certainly twisting of the 
pedicle, leads to the development of adhesions to 
the pelvic and parietal peritoneum, the omentum, 
bladder, and intestines Rupture of an ovarian 
cyst IS not rare It is produced sometimes by ex- 
ternal agencies, but often more or less through patho- 
logical changes m the tumour itself The thin- 
walled parovarian cyst is very liable to burst, and 
this accident may cure the disease, unless papillo- 
matous growths are present inside the tumour, in 
which case there will be great danger of diffusion 
of the growths over the peritoneum The common 
ovarian cyst sometimes bursts from external violence ; 
even in such cases the immediate effects are seldom 
alarming ; fatal hsemorrhage and even very severe 
shock have been reported, but rarely occur The 
common ovarian cyst is very apt to give way 
through degenerative changes in its walls, such as 
inflammatory softening, atrophy of the tissues from 
changes in its ill-developed vessels and destruction 
of the stout fibrous tissue m the walls by the free 
development of minute cysts. Pints of ovarian 
fluid may escape rapidly mto the peritoneal cavity, 
yet cause remarkably little pain and disturbance. 
For a short time there is dulness in the flanks and 
resonance anteriorly, as the patient lies on her 
back, while before the acadent the reverse con- 
dition existed But the effused fluid is rapidly re- 
absorbed. The rent m the <wt usually heals, or is 
stopped up by adhesion to amacent structures, and 
the cyst fills up again. Allied to rupture, but much 
rarer and far more senous, are cases where, after 
adhesion of the cyst-wail to intestine or li^der, 
the cavities of the cyst and the adherent or^n 
communicate, and the ovanan fluid escapes by the 
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anus or urethra The diagnosis of rupture of an 
ovarian cyst is easy when the clinical history is 
reliable, and it is certain that an ovarian tumour 
existed before the accident. But when there is 
nothing certain, save that the patient believes that 
the abdomen, previously swollen, has grown smaller 
in a single day or night, there are numerous sources 
of fallacy. Phantom tumour, tympanites, tempo- 
rary dulness in the flanks from loaded intestine, 
and tubercular peritonitis with encysted collections 
of peritoneal eilfusion must be borne in mind. 

Symptoms and Diagnosis. — Spencer Wells 
used to insist that, clinically, the main questions 
for consideration in cases of fluctuating aMominal 
tumours are whether the fluid be contained in a 
cyst, or whether it be in the peritoneal cavity, either 
free or limited by visceral adhesions. In solid 
tumours their seat and nature must be investigated. 
See Ascites. 

A typical ovarian cyst is not hard to diagnose. 
It lies centrally on the abdomen, rising from the 
pubes upwards, sometimes reaching as high as the 
ensiform cartilage. It is freely movable, dull on 
percussion, and fluctuates. The wave of fluid 
cannot be made to pass beyond the line of dulness 
on percussion. In very multilocular cj^ts there is 
often difficulty in detecting fluctuation. In a case 
of ovarian cyst there is resonance in the flanks 
unless it happen that there be also free fluid in the 
peritoneum, or that the colon be loaded. Both 
these conditions have led to error in diagnosis. 
The cyst usually reaches below to the pelvic brim, 
the uterus is found, on passing the sound, to be 
separate from the tumour, and to lie behind and 
below it j not rarely its body is forcibly anteverted. 
Some cysts burrow in the broad ligament ; then 
their lower limits can be felt low down in the pelvis, 
the uterus is pushed to one side, or, very often, dis- 
placed forwards and upwards. The abdominal 
part of a burrowing ovarian cyst is never freely 
movable. 

Other Abdominal Tumours . — The abdominal 
growths most liable to be mistaken for ovarian 
tumours are fibroid or fibro-cystic tumours of the 
uterus, and cysts or solid tumours of the spleen, 
liver, pancreas, or kidney. Pregnancy, normal or 
extra-uterine, may also be mistaken for an ovarian 
tumour. We must remember that it is not rare for 
pregnancy to occur in a woman subject to an ovarian 
or uterine tumour ; therefore in examining any 
woman who has an abdominal tumour the ordinary 
signs of pregnancy must be borne in mind. The 
frequency of feecaf accumulations, or of tympanitic 
distension of the intestines, with thick or rigid 
abdominal walls and a fat omentum, must also be 
remembered and excluded. The observer may be 
misled by £a.tty tumours which form in the omentum 
or develop from appendices epiploicae. Large 
fibroid and fibro-sarcomatous tumours of the ab- 
dominal wall may be mistaken for solid ovarian 
growths. C3rsts of the urachus are not always e^ 
to distinguish from ovarian cysts. Any condition 
which produces a swelling in the abdomen or pelvis 
must be borne in mind when the ordinary signs of 
an ovarian cyst or tumour are not sufficiently cha- 
racteristic to exclude doubt. In nervous subjects, 
where the abdominal muscles resist and interfere 
seriously with palpation, free purgation followed by 
careful examination under an anaesthetic is advisable 
in order to avoid error. In such a case it often 
happens that no tumour exists, the abdominal swell- 


ing being due to tympanitic distension and loaded 
bowels. 

In advanced malignant disease, when the new 
growth has extended beyond its original seat, it is 
often impossible to determine whether the ovary 
gave origin to the malady. In the unfortunate 
patient’s interests the question of diagnosis has 
become of no import. In such cases, the disease 
being evident, it is bad surgery to make an explo- 
ratory incision. The mere handling of cancerous 
structures may set up peritonitis ; septic infection 
which cancerous tissue cannot resist is very proba- 
ble ; and if neither complication follows, the abdo- 
minal wound is liable to malignant infection through 
the suture-tracks, and then the patient suffers all the 
horrors of external cancer from which, if left alone, 
she would be spared. If there be much dropsy 
tapping will relieve. On the other hand, when 
there is no evidence of hopeless malignancy, ex- 
ploratory tapping is to be avoided. It involves as 
much or in many cases more dangers than those 
which attend careful exploration through an abdo- 
minal incision. 

Prognosis and Treatment.— The thin-walled 
parovarian cyst, independent of the ovary, has dis- 
appeared after rupture or after a single surgical 
tapping. Thomas Keith advocated the tapping of 
parovarian cysts, but they often fill again and occa- 
sionally contain papilloma, so that tapping involves 
great risks and loses valuable time. Operation is 
easy and satisfactory. All true ovarian tumours 
destroy life after months or even years of discom- 
fort and distressing symptoms ; to this rule there 
are but few if any exceptions. Early removal 
renders the operation as easy and as safe as possible ; 
late removal involves great surgical difficulties and 
subsequent danger, yet it may save an otherwise 
doomed patient. Error in diagnosis often leads to 
the detection of a tumour not ovarian, but never- 
theless quite as necessary to remove. 

Medical treatment is now almost synonymous with 
preparation for operation. In urgent cases ovario- 
tomy must be done at once, however bad the pa- 
tient’s condition. But as a rule there is time for 
medication. Thus chronic or acute bronchitis and 
pneumonia may require treatment where there is 
a cyst or solid tumour not bulky enough to cause 
dyspnoea. The urine should always be carefully 
examined. Albuminuria and diabetes mellitus re- 
quire appropriate treatment. The bowels in parti- 
cular must be attended to, and the large intestine 
freed from scybala. Inflammation of a cyst clearly 
due to a blow or fall is, perhaps, best treated by a 
few days’ rest and local treatment ; but most com- 
plications signify that ovariotomy is urgent. 

Ovariotomy . — The average risk of ovariotomy in 
a large number of cases, including the most and 
the least favourable, has been diminishing for many 
years past. Through improvements first in anti- 
septic and then in aseptic surgery, ovariotomy has 
become one of the most successful of all capital opera- 
tions. The mortality has fallen to under five per 
cent, in the hands of experts. In the case of sun- 
pie or non-adherent multilocular cysts, there should 
he no mortalify; occasionalfy a case may be lost 
where the patient is suffering from some other 
disease aggravated by the bulky tumour. Very 
large and widely adherent tumours, only removable 
with extreme difficulty, may nevertheless be safely 
extirpated if the patient be fairly strong, and many 
very weak subjects can be pulled through by judi- 
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cious after-treatment In certain cases there is 
always a risk of death, so that out of ten such cases 
one or more will probably be lost Under this 
head suppurating tumours, adherent dermoids, and, 
above all, malignant ovarian growths are included. 
A cyst containing pus cannot be removed without 
distinct risk, nevertheless experience shows that 
the danger is not very great. There is much greater 
peril when a dermoid closely adheres to intestine 
so that its greasy contents have become infected. 
Bone and masses of hair, fat and sebaceous matter 
may project into hollow viscera, which are un- 
avoidably damaged when the surgeon sets them free. 
As a rule, however, this unfavourable condition 
does not exist, and the dermoid can be removed 
with case and safety A malignant tumour may 
often be removed with success, and the patient may 
enjoy months or years of relative comfort But the 
danger of removing a malignant tumour is great. 
This fact IS proved by statistics collected at institu- 
tions where the pathology of the growth and the 
after-history of the patient can both be accurately 
observed and recorded In Olshausen’s practice 
the mortality more or less directly from operation in 
lOO cases of sarcoma, carcinoma, and malignant or 
clinically malignant papilloma was 28 Such re- 
ports are gloomy but they are also reliable 

The removal of a tumour of one ovary does not 
appear to affect the number of pregnancies, nor the 
sex of the children, nor the occurrence of twin 
pregnancy Spencer Wells was many years ago 
in a position to note that the removal of both 
ovaries, subject to tumour, leads only in exceptional 
cases to obesity, severe premature menopause, and 
general neuroses The relation of double ovario- 
tomy for tumours to removal of both ovaries for the 
cure of neuroses or the checking of the growth of a 
uterine myoma is uncertain and deserves close 
study We know that double ovariotomy is highly 
successful, and that the patients rarely have any- 
thing to complain about afterwards Removal of 
the ovaries for neuroses seems unjustifiable and 
rarely successful, but though severe and aggravated 
neuroses may follow the operation, they at least 
existed before, even if only in a milder form Many 
advocates of hysterectomy for uterine fibroids, with- 
out removal of the ovaries, declare that when those 
organs are also removed distressing menopause 
symptoms are very likely to ensue , but this asser- 
tion remains to be proved, as it is not certain that 
the patient, as a rule, fares worse than after double 
ovariotomy, and where neurotic symptoms have 
been noted, it is still less certain that they are due 
to the loss of the ovaries and not to the removal of 
the body of the uterus and damage to the innerva- 
tion of the cervix Alban Doran. 

OVARIES, Herniee of the.—In themaionty 
of cases displacements of the ovaries occur down- 
wards into Douglas’s space, and m such instances 
the left ovary is the one usually displaced. The 
4iext most frequent forms of ovarian hemige are those 
occurring in the inguinal regions, either above 
Poupart’s ligament, or, as is more commonly the 
case, following the can^l of Nuck downwards and 
forwards and presenting in the labia. In the first 
named, or directly downward displacement, the 
ovary, on vaginal examination, may be discovered 
in the recto-vaginal fossa as a small ovoid, firm, 
elastic, and highly sensitive tumour, bulging into 
4 he post-cervical culdesact 
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.^Etiology. — Although in some instances con- 
genital, ovarian hernise more usually occur in 
patients whose abdominal parietes have been re- 
laxed and viscera compressed by repeated gestation, 
or want of due support after parturition. They 
may also be induced oy causes similar to those of 
other herniae, such as the violent muscular efforts of 
the second stage of labour, lifting a heavy child, or 
straining at stool. In displacement downwards 
into Douglas’s space, the cause of the protrusion is, 
however, generdly gynsecological rather than ob- 
stetric, the result of the vis d (ergo of abdominal or 
uterine tumours, or of the tension on the appendages 
occasioned by displacements of the uterus 

Symptoms and Diagnosis — Ovarian displace- 
ments, when inguinal, may be mistaken for enlarged 
glands, or as an enterocele or epiplocele ; when 
labial, for other tumours in that situation ; when 
downwards, for pelvic abscess or h£ematoceIe, re- 
troversion or retroflexion, or for a fibroid growth 
from the posterior uterine wall The sudden 
occurrence of a small ovoid tumour, possessing the 
physical characteristics just referred to and located 
m one or other of these situations, accompanied by 
constitutional and nervous disturbance, w ith a 
peculiar dull sickening pain, aggravated into acute 
suffering at each menstrual epoch, and a coincident 
increase of size then manifest, together with the 
intense tenderness or nausea generally evinced 
during any examination of the part, are sufficient to 
enable a correct recognition of the nature of the 
case to be made by any competent gynaecologist 

Treaimeni — When the ovanan herma takes 
place at either of the abdominal rings, it may m 
some instances be reduced by taxis In the majority 
of cases, however, these displacements are already 
irreducible when discovered j and even in the cases 
in which reduction is possible, the retenuve pres- 
sure of an ordinary truss is too frequently neither 
endurable nor effectual In such instances the 
extruded ovary should, if feasible, be protected 
from further protrusion or external injury by a well- 
fitting hollow truss But before this an attempt 
should always be made to lessen the local hyper- 
sesthesia of the generally hypertrophied displaced 
gland by topical sedative applications, and, if 
necessary, by leeching, &c ; while the constitutional 
irritation almost always present in such cases 
should be allayed by suitable constitutional treat- 
ment When, however, these measures prove in- 
effectual in relieving the persistent, dull, worrying, 
aching pain so commonly associated with chronic 
ovanan hernia, and which at each monthly penod 
in these cases becomes accentuated or acute — when, 
too, the patient’s health is endangered by the ner- 
vous disturbance and constitutional imtation, we 
should fall back on extirpation as the only resource 
available. But this treatment should be jregsirded 
as exceptional ; nor is the performance of oofffio- 
rectomy under these circumstances by any means 
devoid of risk, or to be undertaken without urgent 
necessity, and until a fair trial Ims been first made 
of other remedial or palliative measures. 

With regard to the treatment of prolapse of the 
ovary into Douglas’s space, thiscautmn is especially 
applicable. In considering the management of this 
displacement, its causes must be carefr^y borne m 
view Pressure from above downwards of a uterine 
or ovanan tumour, or the traction of a uterine dis- 
placement on the broad ligaments, must be removed 
or relieved before any successful re-position of the 
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prolapsed ovary can be made. When the disloca- 
tion is due to some accidental circumstance, or to a 
relaxed state of the parts occasioned by constitu- 
tional causes, we may, with greater probability of 
permanent success, attempt to return the displaced 
viscus and retain it in situ. For this purpose the 
patient — being first ansesthetised in order to permit of 
the necessary manipulation of the generally highly 
sensitive and tumefied ovary — should be placed in 
the left lateral serai-prone position, when hy gentle, 
steady, conjoint digital pressure through the rectum 
and vagina, upwards and forwards, we may be able 
to lift the extruded ovary out of the post-cervical 
recto-vaginal fossa, and to push it up into its normal 
position, where it may then be retained by a suitable 
support. Failing the possibility of such re-position, 
however, if the local and constitutional effects of the 
displacement are urgent and otherwise irremediable, 
the practitioner as a dernier ressort must remove 
the ectopic gland. 

Thomas More Madden. 

OVERLYING. — Synon. : Fr. Etouffer nn 
Enfant. — Overlying is an accident which, it is 
alleged, not infrequently happens to young children, 
whereby they are killed by suftbeation. On an 
average rather more than four hundred children per 
annum are registered in London as dying from 
‘ overljing ’ in bed. The Registrar- General in his 
report for 1890 states that 1,544 children, mostly 
in the first year of life, died from * suffocation in 
bed ’ ; that this mode of death is on the increase ; 
that it is more frequent in the winter than in the 
summer ; and that the proportion of deaths due to 
this cause is more than twice as high on Saturday 
night as on any other night in the week. The only 
explanation for the pre-eminence of Saturday is the 
fact that on this day wages are paid and drunken- 
ness is common. The post-mcHem signs of over- 
lying are those of suffocation. Evidence that a 
child has really died from this cause is afforded by 
(I) the post-mortem appearances of death from 
asphyxia ; (2) the absence of any other mortal 
disease ; (3) the absence of evidence of any cause of 
asf^yxia other than overlying. 

The statement that a child has been overlain 
should be received with caution. It is reasonable 
to suppose that a v^orous child would escape from 
a suffocating position beneath the bed-clothes, or 
the body of its nurse, by its own efforts ; or at least 
succeed, by its crying and struggling, in waking its 
nurse. On the other hand, a very weakly child, 
whose lun^ possibly have only partially expanded, 
might be k^ed by a very trifling cause, such as the 
position of its month and nose against the body of 
iu nurse, or the accidental temporary obstruction 
of its air-passages by the bed-clothes. A medical 
witness, before committing himself to a theory of 
death from overlying, must consider all the points 
alluded to above, and must take care not to bring 
a charge of almost criminal carelessness against a 
careful nurse, or allow an act of wilful murder to 
pass under the guise of accidental death. 

G. V. Poore. 

OXALIC ACID, Poisoning by. — Su Poisons* 

OXALIC ACID IN URINE. — Synon. : Oxa- 
lu^ --There is reason to believe the oxalic 
acia wrach is constantly, or almost constantly, pre- 
rat m human urine is in pert derived direedy fr^ 
tbt food, and is in part a product of meUbbliim 


within the body. That the oxalate is in part derived 
from food has been clearly demonstrated, and analy- 
tical results are here in full accord with the clinical 
observation that a deposit of crystals of calcium 
oxalate is wont to follow the ingestion of articles of 
diet, such as rhubarb, which are specially rich in 
this substance. The view that some of the oxalate 
excreted is a product of metabolism is based upon 
observations, chiefly carried out in Salkowski’s 
laboratory, on its presence in the urine of fasting 
dogs, and in that of human beings who have for 
some time taken an oxalate-free diet. It should be 
mentioned, however, that Gaglio, Bunge, and Dun- 
lop have observed the disappearance of oxalic acid 
from the urine of persons on diet of this description. 
Granting that some of the excreted oxalate is endo- 
genous, it is clear, from the observations of Sal- 
kowski and others, that it is not a product of the 
metabolism of carbohydrates or of albuminous sub- 
stances ; whereas a food rich in nuclein, such as 
thymus, was found by Lominel to cause a con- 
spicuously increased output. Salkowski therefore 
thinks it highly probable that both oxalic and uric 
acids are products of nuclein -metabolism, the former 
being probably formed by the oxidation of the latter. 
However, Stradomsky, working with Salkowski’s 
new method of estimation, failed to obtain an in- 
creased excretion of oxalic acid as the result of a 
diet rich in nucleo-albumen, and looks upon the 
gelatin in the tissues and kreatin as the most pro- 
bable parent-substances of the endogenous oxalic 
acid. As to the influence of disease upon oxalate 
excretion little is at present known, ana it is clear 
that any such influence will be chiefly exerted upon 
that portion of the excreted oxalate which is formed 
within the body. Diabetes mellitus and jaundice 
are conditions in which increased excretion has been 
noted, but Lommel has recently failed to confirm 
this observation. 

The acid sodium phosphate appears to be the 
agent concerned in holding calcium oxalate in solu- 
tion in the urine, and it cannot be assumed, without 
direct proof, that the deposition of crystals of the 
latter salt necessarily implies its presence in excess. 
However, Dunlop found that when such deposition 
takes place there is usually an increased output. 

In paroxysmal hsemoglobinuria sediments ot 
calcium oxalate are frequently met with, as also in 
many cases of so-called ‘ physiological albuminuria. * 
Prout and Begbie called attention to a group of 
symptoms which are often associated with deposits 
of these crystals, and described a definite ‘ oxalic 
acid diathesis.’ The symptoms described are such 
as usually accompany acid dyspepsia, and Dunlop 
seeks to e3n;>lain their association with oxaluria by 
the more free absorption of calcium oxalate from 
the food, in consequence of the hyperacidity of the 
gastric contents. Such symptoms are met with 
apart from oxaluria, and are often wholly wanting 
in c^es in which the urine continuously deposits a 
sediment of calcium oxalate. 

The deposited crystals are usually minute, and 
are not coloured by the ordinary urinary pigments ; 
they^ may, however, be tinted by bilirubin or bili- 
verdin when these substances are present. The 
ciystols ^ume several forms— («) the common octo- 
h^ra with short vertical axis, the familiar * enve- 
lope * crystals ; ( 5 ) short prisms with pyramidal 
ends ; (e) twin octohedra ; (a) dumb-bell cryst^s or 
biconcave oval discs (see Urinary Deposits: 
eoloured Platts). The deposit usually frirms a white 
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cloud resting upon the surface of the normal nube- 
cuUii and may also form streaks upon the inner sur- 
face of the containing vessel. The urine is usually 
clear and acid in reaction It may contain a small 
quantity of albumen, and the microscope may show, 
in addition to the crystals, a few leucocytes and 
even red blood-corpuscles. Free indulgence in 
rhubarb may even give rise to marked hsematuria, 
with the passage of laree numbers of calcium-oxalate 
crystals, and some individuals appear to be pecu- 
liarly susceptible in this respect 
Oxalate-of-Lime Calculus — The excretion 
of calcium oxalate derives its chief clinical im- 
portance from its tendency to form calcuh in the 
kidneys or urinary passages. What are the exact 
conditions which determine the formation of such 
calculi IS not as yet known, but a patient whose 
urine deposits oxalate-sediments during loi^ penods 
does not necessarily acquire calculi Ord and 
Shattock, who have made a very elaborate study 
of the structure of these concretions, describe four 
chief forms, (i) Smooth polished stones, usually 
met with in the kidneys or renal pelvis, of a pale 
ashy grey, light yellow or reddish-brown colour 
(2) The ordinary ‘ mulberry’ calculi, of a reddish- 
brown or sepia tint, with rough tuberculated sur- 
faces (3) Small stones with sharp prominent spmes, 
and (4) small stones with crystalline surfaces beset 
with large uncoloured crystals of calcium oxalate. 
Calculi of the two last-mentioned varieties are often 
quite minute. The dark colour which oxalate- 
calculi often possess appears to be derived from 
hjemoglobin The stones are hard and crystalline 
in structure, and the nuclei often consist of large 
transparent crystals of calcium oxalate, or of fan- 
shaped elements similar to those which form the 
bulk of the concretion Speaking of such calculi 
Mr. Cadge says, * The great insolubility of oxalate 
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of lime favours the chances of its deposition in the 
renal tubules. It has been detected in the kidn^ 
ofithe foetus ; it is especially liable to occur during 
childhood ; and this liabili^ decreases as age ad- 
vances. In England calculi composed entirely of 
oxalate of lime are rare in the adult, but m India 
they are comparatively frequent Mulberry cal- 
culus m the young causes intense suffering ; but in 
the adult, notwithstanding the formidable tubercles 
and rough exterior, the symptoms of stone are often 
mild, not improbably bemuse these projections 
become entangled in the muscular columns of the 
bladder, and the calculus is thereby fixed in posi- 
tion ’ The symptoms of renal calculus are fully 
desenbed in another article. See Renal Cal- 
culus 

Treatment — Microscopic ‘ mulberry * calculi, 
were it possible to detect their existence, could 
probably oe washed away and carried off by diluents 
and diuretics ; but a palpable stone demands sur- 
gical treatment only 

That part of the oxalate-excretion which is 
directly aenved from food can, of course, be con- 
trolled by suitable dieting, the most obvious indi- 
cation being the avoidance of vegetables, such as 
rhubarb and spinach, which are known to be n<A 
m oxalate. The probabihty of the ongm of ifome 
of the excreted oxalic acid from unc acid and 
nuclein suggests the desirability of avoiding food 
nch in nucleo-albumens. Hyperacid dyspepsia 
when present should be treat^ by appropriate 
means, such as the administration of acids before, or 
alkalis after meals. A. K Gaeeod. 

OXYURI8.— 5^ Entozoa. 

OZ^NA (li^iDuva, a foetid polypus in the nose ; 
firom I stmk).-^(^e Nose, Diseases ot 


P 


PACHYDERMIA LARYNQI8.— Larynx, 

Diseases of, p 853. 

PACHYMENINGITIS (vax^^, thick ; and 
^ membrane). — A synonym for inflamma- 
tion of the dura mater of the brain and of the 
spinal cord. See Meninges, Cerebral, Diseases 
of 

PAGET’S DISEASE. — Malignant dermatitis of 
the nipple {see Nipple, Diseases of) The term is 
also sometimes used as a synonymi for osteitis 
deformans 

PAIN IN VISCERAL DISEASE. -The pain of 
visceral disease may belong to one of three groups * 
(I) It may be as local as the pain produced by a 
bruise or a burn, and be situated directly in the 
affected part Such local pain, associate with 
deep tenderness over the inflamed area, accompanies 
inflammation of any serous membrane, such as the 
pleura, peritoneum, or pericardium. (2) It may be 
referred to the termination of some nerve-trunk im- 
plicated in the disease, as, when the elbow u struck, 
the pain is felt in the little finger. Thus, if a nerve- 
trunk passes through an inflamed area, the pain will 


be felt not only at the inflamed pomt, but also within 
the peripheral distribution of the affected nerve. 
Moreover, the area supplied by the penpheral 
branches of this nerve may become tender to light 
touch. In this way the pain of a pleun^ may be 
rituated in the abdomen. (3) Painful impressions 
may conducted up the sensory fibres of the 
sympathetic into the central nervous system, and 
then referred to the peripheral distnbution on the 
surface of the body of those nerve-fibres that enter 
the same segment This is the true visceral reflected 
pain that forms the mam subject of this article. 

§ I. Method of Examination.— In vtsceial 
disease we have to deal mainly with pain that is 
either local or reflected Lecal pam, as its name 
implies, is characterised by being situated over the 
focus of disease, and is usually accompanied fay ten* 
deraess on deep pressure or on percussion. 

True visceral referred pain is situated over spots 
of the body that b^r no mrect relation to the posi. 
tion of the disease. Shoidd the pain he severe, or 
have lasted for some considerable time, these spots 
possibly will become saperfidaUy tender* 
pinching the sldn and suDcutaneous tissue over tlnse 
spots between the finger and thumb th«n prodvoef 

4i> 
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PLATES X. and XIL 


The colotired Red or Bine art thoM affoeted bv tha reflected pain and superfidal tenderneat of visceral disease. 

Those ooloorad Black do not stand in direct connection with any organ and can only become tender by spread. They form 
the upper siqp (on the arm) and the lower gap (on the les). 

The following ormns stand in connection inainly with the following areas 

Bmi 1. Ventricle ....... Dorsal x (f). Dorsal a. 3, 4, 5. 

a. Auricle Dorsal s, 6, 7, 8 and (f) 9. 

Apria i. Arch Cervical 3 and 4, Dor^ z, a, 3, 4. 

a. Dorsal Aorta .••••. Dorsal 5, 6| 7, 8, 9. 

3. Abdominal Aorta • • • • . Dorsal to, xx, la and Lumbar i. 

^rvi<»l 3, 4, Dorsal 3, 4, 5. 6, 7. 8, 9 - 

CEsp^kofus . . Dorsal 3, 6, 7. 

S/«macA • . Dorsal 0, 7, 8, 9, xa 

InUsimt x. Duodenum to Sigmoid Flexure • . Dorsal xo, xx, xa. 

a. Rectum . Sacral a, 3, 4. 

Livtnmd Gidl Bladdtr * . Dorsal 7, 6, 9, xo(R. side). 

Kidney OMd Urtitr Dorsal xo, xi, i a, Lumbar x, and Occipital Lumbar a. 

BUddet Sacral a, 3, 4. 

PrastaU Sacral a, 3, 4, and Occipital Dorsal xo and (?) xx. 

TisticU Dorsal 10. 

Epididymis Dorsal ii, la. 

Ovary Dorsal 10. 

Utensu Appendages Dorsal xo, xx, xa, Lumbar i, and (?) Lumbar a. 

Cervix Uteri and Lower Stgment of Uterus . . Sacral a, 3, 4. 
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PLATES XL and XIII. 

Tl^platM show the maximum spots of these areas. It b to these spou that the patient refers his pain. Overthesespote 
mperfl<^ t«sdcniese first wears, and they remain tander during the subsidence of the pain after the r«t of the area to whiCb 
^ey belong has CMsed to be tender. Thus recognition of these maximum spou b of freater practical importance than that of 
Be ran areas which rarely tppesat akme m ▼bceral disease. 
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ipain, or, at any rate, a sensation different from that 
produced in normal parts of the skm by this 
manipulation. 

A still better method of marking out the tender 
spots is to take a pin with a round head of such a 
size that it is obviously blunt to the normal skin, 
using the blunt end only in exactly the same way as li 
the point was being used to test for loss of sensation. 
In a favourable case the patient does not complain 
until the limits of the tender areas are reached, 
when he at once complains that it hurts, and may 
even cry out that he is being pricked. But in the 
majority of cases the patient says he knows the 
blunt end of the pin is oeing used, but it gives him 
pain, ‘ as if a bruise were being touched ’ Over 
these areas the superficial reflexes are markedly in- 
creased. But these tender spots represent the 
maxima of areas that extend round the body more 
or less in the form of a half girdle, and, if the pain 
be very intense, or has lasted for a sufficient period, 
the whole of one or more of these segmental areas 
may become tender. But for clinical purposes it is 
a matter of little or no importance whether one of 
these segments be represented by the complete area 
of Its extent, or by the maximum points 

Thus, in Plates XI and XIII the maximum 
points are given, and on Plates X and XII the com- 
plete areas determined by the study of the tender- 
ness of referred pain, and the distribution of the 
eruption of herpes zoster {see p. 686) 

§ 2 Reason for Cutaneous Tenderness 
In Visceral Disease — When impulses pass up 
sensory sympathetic nerves from an organ which is 
diseased they set up a disturbance in the segment to 
which they are conducted. Now any second sen- 
sory impulse from another part, e g from the sur- 
face of the body which passes into this same segment, 
will be profoundly altered For it no longer falls 
into a normal and quiescent segment of the nervous 
system, but into one whose activity is already dis- 
turbed The resultant stimulus, conducted upwards 
towards the brain, therefore differs from that which 
would have passed onwards from that segment 
under normal circumstances The second stimulus 
will appear to be exaggerated, or may perhaps 
undergo some actual increase in its passage through 
the excited segment Thus any otherwise pamless 
stimulation applied to the surface of the body, 
falling within the area supplied by fibres that enter 
the disturbed segment, will appear to be painful, 
and the skin will be said to be tender The fact 
that these areas- correspond so closely in extent 
with those occupied by herpes zoster renders it 
probable that they belong to the same level of the 
nervous system, and that the cause of the tender- 
ness IS to be sought in that portion of the nervous 
system which, when injured, produces herpes zoster 
This has now been shown to be the ganglion of the 
posterior root It is therefore probable that im- 
pulses passing from an affected internal organ up 
the white ramus of the sympathetic system produce 
an alteration in some of the cells of the posterior- 
root ganglion These cells form the trophic stations 
for the sensory fibres from the skin Thus painful 
stimuli from an internal organ produce such a dis- 
turbance in tlie ganglion that every stimulus from 
the peripheral distribution of the fibres entering 
that ganglion appears to be painful. 

§ 3. Pain produced by Disease of Spe- 
cial VIsoera. — Brought face to fece with pain 
produced by disease of an internal organ, it is 


necessary to determine first of all whether it be 
local or reflected. Attention to the following points 
of difference enables us to deade to which class it 
belongs . — 

(1) Reflected pain is (x) Local pam is con- 
not only situated over fined strictly to the area 
some point on the front of the affected organs, 
of the chest or abdomen, and does not pass round 
but also over some point the body or through to 
behind, m the back or the bacL 

the loin, away from the 
affected organ. 

(2) Reflected pain is (2) Lpcal pain is ac- 

associated with more or companied by no super- 
less tenderness of the ficial tenderness But 
covenngs of the chest, when the painful area is 
abdomen, or back, eli- pressed or percussed pam 
cited by picking up the is produced, the amount 
skin and subcutaneous of such tenderness de- 
structures between the pending on the force ap- 
fingers plied 

(3) This superficial ten- (3) This deep tender- 

demess frequently passes ness does not extend be- 
round the b^y in a more yond the limits of the 
or less horizontal band serous membrane m- 
from the middle line of flamed or outside an area 
the back to the middle over which direct pres- 
line in front (Plates X. sure can be brought to 
and XII ) If less acute it bear on the serous mem- 
lies over one or more brane or organ affected, 
spots, one of which is It cannot therefore be 
situated over the ante- eliated over the posterior 
nor, the other over the aspect of the trunk un- 
posterior aspect of the less the inflammation has 
trunk (Plates XI and extended into the tissues 
XIII ) of the back. 

(4) Pressure as a rule (4) Pressure increases 
relieves this superficial deep tenderness, 
tenderness 

(5) The superficial re- (5) The superficial 
flexes are increased over reflexes are unaltered 
an area of superficial ten- over the area of deep 
derness that accompanies tenderness that accom- 
visceral reflected pwn. panics local pain. 

(6) Reflected pain ot (6) Local pam is not 

the visceral type is fire- accompanied by that 
quently accompanied by form of headache which 
headache and superficial is associated with tender- 
tenderness of the scalp, ness of the scalp Plead- 
following rules laid down ache, if present, is a 
on p 1145 separate phenomenon, 

standing in no relation to 
the local pam and deep 
tenderness 

The organs of the body will be considered in the 
following order: Heart, p 1139 ; Aorta, p 1141 ; 
Lungs, p. 1141 ; (Esophagus, p. II42; Stomkch, 
p 1142; Intestines, p 1142; Liver, p 1142; 
kidney and Ureter, p 1142; Bladder, p 1143 5 
Prostate, p 1143; Testis, p. 1143; Epididymis, 
p. 1143 5 Ovary, p 1143 » Uterus, p. 1143 
i Heart — (o) Local Pain, 

(i) Diu to Disease of Pericardium, — When the 
pericardium is acutely inflamed the pam produced is 
in striking contrast to visceral reflected pain. For 
It is not accompanied by superficial tenderness ; but 
over a greater or less extent of the pericardium the 
patient complains that percussion or pressure with 
the stethoscope in the intercostal spaces is painful. 
This deep tenderness does not transgress the limits 

A D 2 
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of the pericardium. In many cases this area of 
deep tenderness corresponds closely to the area over 
which pericardial friction is audible. Such is the 
condition not uncommonly found in a recent case of 
a first attack of pericarditis. Sometimes, however, 
this condition is complicated by the simultaneous 
appearance of referred pain and superficial tender- 
ness due to the concomitant endocardial lesion 
{pide infra). 

(2) Due to Disease of Heart . — Local pain is 
supposed to be commoner in cardiac diseases than 
reflected pain. Probably local pain is a distinct 
feature of the majority of painful cardiac states, but 
it is usually masked by co-existing reflected pain. 
But in some cas^ of cardiac failure when reflected 
pain is absent local pain is distinct. The patient 
complains of pain over the apex-beat that does not 
go through to the back and is increased by exertion. 
This form of pain is particularly marked in certain 
cases of mitral stenosis with an irregular beat, and 
in the form of senile heart that is accompanied by 
breathlessness and palpitation on exertion. The 
heart is said to feel as if it were ‘ bursting,* ‘too 
big for the chest,* &c 

{b) Reflected Pain. 

(i) Due to Disease of Aortic Valves . — True 
aortic stenosis throws more work on the wall of 
the left ventricle during systole. The ventricle 
therefore hypertrophies, compensation takes place, 
and the patient suners from no symptoms. Not so 
aortic regurgitation. For here the ventricle empties 
itself during systole, but as soon as the wall relaxes 
at the beginning of the diastole the blood pours 
back from the aorta and distends its cavity. In 
true aortic stenosis the ventricle has to perform in- 
creased work during the systole, but is at rest during 
diastole. In pure regurgitation, on the other hand, 
there is not necessarily any increase in the work 
required during systole ; but just at the moment 
when the wall is not toned to meet any effort the 
blood pours back into its cavity from the aorta. 
Now it is this distension at the moment when the 
walls of the cavity are at rest that is pernicious, and 
aortic regurgitation is of all cardiac disorders the 


one most liable to lead to reflected pain. When 
both regurgitation and stenosis are present the con- 
dition is still worse. For not only has the systole 
to overcome a greater intra-ventricular resistance, 
but the diastole is broken by a rush of blood back 
from the aorta. The left ventricle hypertrophies to 
meet this increased resistance in front, but the in- 
crease in the force of the ventricular contraction 
will also increase the force with which the bloodf 
rushes back from the aorta at the beginning of the 
diastole. Thus reflected pain is more likely to be 
present with aortic regurgitation than stenosis, but 
most certainly when both lesions are combined. 
But pressure witliin the cavity of the ventricle 
during the diastolic period gives rise to a second 
evil. The ventricle never quite empties itself, but 
always remains somewhat distended, an ideal con- 
dition for the production of visceral reflected pain. 
In most cases this is a temporary condition, arising 
from some additional exertion in a heart working at 
the top of its power. In young people some exces- 
sive effort is necessary to produce this condition, 
but in older persons, and especially in those cases 
where the lesion of the aortic valves is caused by 
atheroma, it may arise after but slight exertion. 

This permanent dilatation of the left ventricle 
cannot exist long or to any great extent without the 
mitral valve becoming incompetent. Directly this 
happens the pressure within the ventricle is relieved,, 
for blood can now leave it by two channels. Thus, 
as soon as the mitral valve yields, the pressure 
within the left ventricle is relieved by a self-regu- 
lating mechanism, and reflected pain ceases. In- 
the same way reflected pain is absent in those cases 
where mitral regurgitation arises synchronously with 
the lesion of the aortic valves. 

Thus it will be seen that pain produced by aortic 
disease is due to the left ventricle. It is situated 
over the upper part of the chest, over the scapula, 
and down the inner side of the left arm. If severe 
and of long standing, it may cross to the right side 
in addition. In some cases it may become paroxys- 
mal [see below). It is accompanied by more or 
less superficial tenderness over the second, third. 


PLATE XIV. 

The areas coloured Blue stand in relation both to organs of the head (e.g. the eye) and organs of the trunk (e.g. the stomach). 
Those coloured Red stand in direct connection only with organs of the head — 

Eye 1. Cornea and Ant. Chamber Frontonasal and Midorbital. 

3. Ciliary Region . . Mainly Midorbital— also whole forehead if acute. 

3. Iris and Post. Chamber . Mainly Frontotemporal. Tempoiul and Maxillary. , * 

Teeth z. Upper Jaw . , . Incisors. Frontonasal. Canine, 1 Nasolabial, ut Bicuspid, Nasolabial. _ 

3»</ Bicuspid Temp, or Maxil. sst Molar Maxil. ^nd ana yd Molar Mandibular. 
8. Lower Jaw . . Incisors^ Canute^ \st Bicuspid. Mental, 2nd Bicuspid^. 

isi and 2nd Molar^ Hyoid, yd Molar ^ Hyoid or Superior Laryngeal. 

Ear Middle ear .... Hvoid. 

Internal Ear and Mastoid (with Tension only) Vertical and Temporal. 

Tongue Mental, Hyoid, Laryngeal and Occipital. Occipital 
Tonsil Hyoid. 

Nose Frontonasal and Midorbital (mainly). 


Area on the Scalp 

Area on the 
Trunk 

Organs in relation with these Areas 

Frontonasal • . 

Midorbital « 

Frontotemporal • 

Temporal . 

Vertwal . 

Parietal . 

Occipital . 

Cervical 3 
Cervical 4 
Dorsal a . 
Dorsal 3 . 
Dorsal4. 
Dorsal 5 . 
Dorsal 6 . 
Dorsal 7 . 
Dorsal 8 . 
Dorsal 9 . 
Dorsal xo 


1 Lungs [Apices], Stomach, Liver (Occipital) 

1 Heart [Ventricle], Aortic Arch, Lungs 

Lung, Heart 

Lungs [lower lobes]. Heart [Auricle] 

Lungs [lower lobes], Heart [Auricle], Stomadh (Cardiac end), Liver (R. ride) 
Stomach, Liver and Gall-Bladder, Lungs 

Stomach (Pyloric end), Liver < 

Intestine, Liver, Ovary, Testis, Stomach (Occipital) 




XIV 


Midorbital Vertical 



Temporal 
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fourth, and fifth dorsal segments {see Plates X. 
and XII.). 

(a) Due to Disease of Mitral Valves . — In cases 
of mitral incompetence a free path is open into the 
pulmonary circulation, and the pressure in the ven^ 
tricle, therefore, always remains low Cases of pure 
mitral incompetence are unattended by visceral 
referred pain. In a similar way in uncomplicated 
mitral stenosis no referred pain is produced. But 
suppose that, as soon as the auricular systole has 
expelled the blood through the narrowed mitral 
orifice, blood is again forced back into the auricle by 
the ventricular systole, the auricle will be distended 
at the moment when its walls are relaxing, and 
pain will result. Thus, where a systolic murmur is 
heard over the apex, accompanied by the short 
sharp first sound of stenosis, with or without a 
diastolic murmur, reflected pain and superficial ten- 
derness are liable to make their appearance. In 
such cases it is the auricle which bears the brunt of 
the altered conditions, and the pain and tenderness 
he over one or more of the fifth, sixth, seventh, 
eighth, and possibly ninth, dorsal areas 

(3) Paroxysmal Pam of Cardiac Origin {see also 
Angina Pectoris) — Angina Pectoris is not a dis- 
ease, but a convenient name for a group of symptoms 
that make their appearance in paroxysms A typical 
attack of angina pectoris is made up of one or more 
of the following groups of symptoms ( i) A sense of 
faintness or impending death ; the face seems to 
become cold and the jaws stiff, and a dead feeling 
to spread over the body (2) A feeling of suffoca- 
tion accompanied by local pain at the epigastrium or 
over the heart (3) Radiating pains mostly over the 
upper part of the chest and in one or both arms 
These pains follow the lines laid down in figs i and 2, 
are accompanied or followed by superficial tender- 
ness, and are thus of the true visceral reflected type. 
These symptoms are present to a different degree 
in individual cases Thus in those cases where the 
arteries are degenerated but the heart is free from 
endocardial murmurs, the first and second symptoms 
are frequently present alone Where, however, the 
degenerate arteries and myocardial signs are ac- 
companied by aortic murmurs the third is usually 
added in marked form In young persons with 
marked aortic regurgitation of rheumatic origin 
{unaccompanied by mitral regurgitation) attacks of 
paroxysmal cardiac pain consist almost exclusively 
of violent radiating pains of the reflected type un- 
accompanied by the first symptom, and usually by 
the second to a comparatively slight extent. 

Thus we obtain the following rule If the patient 
habitually suffers from reflected pain of cardiac 
origin the attack of angina pectoris will consist of a 
paroxysmal increase m the intensity and distribution 
of this pain. If, on the other hand, he is habitually 
free from visceral reflected pain the attack will moie 
closely resemble sudden heart* failure, and will be 
accompanied by a feehng of &intness or impending 
death with more or less local pain at the epigastrium 
and over the area of the heart 

2. Aorta.— An aneurysm of the aorta may pro- 
duce three forms of pain : (i) Local pain due to pres- 
sure on the vertebrae or nb^ This only occurs with 
aneurysms of considerable sire. ^ (2) Pain due to 
pressure on nerve-trunks which is referred to the 
peripheral distribution of the sensory fibres of those 
nerve-trunks, exactly as when the elbow is struck the 
pain is referred to the little filler. (3) Visceral 
reflected pain produced according to tne general 


laws laid down above, the aorta acting as a hollow 
organ. Visceral referred pain can only be produced 
so long as the aneurysm is, at any rate in {»rt, con- 
tained within a wall composed of the tissues of the 
aorta. As soon as the aneurysm reaches such a size 
that its walls are mainly composed of connective 
tissue, visceral referred pain ceases owing to the 
destruction of the visceral nerves necessary for its 
production. Thus visceral referred pain is more 
commonly present in aneurysms of smml size. 

The position of the visceral referred pain and its 
accompanying superficial tenderness vary according 
to the position of the aneurysm. Thus the nearer 
the aneurysm lies to the aortic valves the more 
nearly the pain and tenderness resemble that pro- 
duced by aortic r^urgitation If the aneurysm is 
situated at any part of the arch between the heart 
and the entry of the ductus arteriosus, the superficial 
tenderness may he over the first, second, third, or 
fourth dorsal, or third and fourth cervical areas. 
Occasionally the areas on the front of the neck 
seem also to be affected As soon, however, as 
the aneurysm invades that part of the aorta on the 
distal side of the entry of the ductus arteriosus these 
upper segmental areas are replaced by pain and 
tenderness over the fifth, sixth, and seventh dorsal 
areas The lower the aneurysm on the dorsal aorta 
the lower the segment mainly affected. Thus 
aneurysms of the abdominal aorta may produce pain 
over the ninth, tenth, eleventh, twelfth dorsal, and 
first lumbar areas Pam and tenderness over these 
areas may be extremely misleading For if it he 
over the twelfth dorsal or first lumbar area the 
patient will complain of pain over the extreme 
lower part of the lumbar spme, in the groins, and 
over the front of the thigh Yet the swelling and 
pulsation will be felt at or above the umbilicus 
3 Pain In Lung^Disease.— (a) Local Pam — 
Pam of this type occasionally appears in the neigh- 
bourhood of tubercular foci or large areas of pneu- 
monic consolidation, but in most cases stands in 
definite relation to inflammation of the pleura. It 
IS absent when the side is at rest, is intensified by 
inspiration, particularly by the long inspiration 
which follows a cough, a laugh, or a sneeze. The 
pain IS said to be stabbing, but does not go through 
the chest from back to front as does referred visceral 
pain, and is localised to one area instead of being 
distributed over a band around the body. This 
pain IS associated with deep tenderness to pressure 
or percussion in those intercostal spaces within 
which pleural friction can be heard. If the pleunsy 
IS acute the intercostal trunks may become impli- 
cated in the inflammation, and pain appear over 
their terminal distribution exactly as pain appears 
in the httle finger when the ulnar nerve is injured. 
Thus an acute pleunsy may cause pain over the 
abdomen or even the iliac fossa of the same side. 
This IS not a visceral reflected pain, for it is only 
present over that portion of the nerve-trunk distal 
to the inflammatory lesion, and is not present over 
the back It may occasionally be accompanied by 
superficial tenderness. But, unlike the superficial 
tenderness that is assoaated with true visceral re- 
flected pain, the tenderness that may accompany a 
pleunsy is only present in front of (on the distal 
side of) the patch of pleural inflammation. 

{b) ViscenU Refiicttd Pain. — In order that re- 
flected pain may appear it is necessary drat the 
disease should not render the nerve-end organs in 
the lungs incapable of stimulatiioe. Now m oraTa 
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lobar pmumonia the essential process of the disease 
is a consolidation of one or more lobes of the lung 
and complete obliteration of the alveoli by exuda* 
tion. Thus the majority of cases of acute lobar 
pneumonia are unaccom^nied by visceral reflected 
pain and superficial tenderness owing to the fact 
that the nerve-terminals are removed firom the in- 
fluence of internal pressure or external traction in 
consequence of consolidation of large areas of lung- 
tissue. In the same way if the lung has undergone 
fibroiic changes (as in the so-called fibroid phthisis) 
it is no longer capable of causing visceral referred 
pain. Excavation of the lung, by the destruction it 
produces, also renders the affected portion of the 
lung incapable of producing visceral referred pain, 
and thus those cases of pulmonary tuberculosis in 
which excavation forms the principal lesion may be 
painless. On the other hand, acute bronchitis may 
be accompanied by visceral reflected pain if the lung 
has not been altered by repeated previous attacks. 
In the same way visceral reflected pain accompanies 
those cases of pulmonary tuberculosis in which the 
disease advances by repeated bronchitic attacks, 
each of which leaves the lung more damaged than 
before. In such cases reflected pain and its accom- 
panying superficial tenderness are frequently a 
marked feature in the progress of the disease. 

The pain and tenderness of pulmonary disease 
occupy one or more of the following areas : Cervi- 
cal, 3 and 4 ; dorsal, 3, 4, 5, 6, 7, 8, and 9. The 
nearer the disease to the apex of the lung, the 
more likely are cervical 3 and 4 to be represented 
in superficial tenderness, the nearer to the base the 
more certainly will the pain and tenderness lie over 
the mid-dorsal areas. Thus it is noticeable that 
disease of the base of the lung can cause pain and 
superficial tenderness over the three great gastric 
areas, the seventh, eighth, and ninth dorsal. If 
pain and tenderness over these areas is a marked 
feature of lung-disease the patient will suffer from 
secondary gastric symptoms {vide § 5). 

4. CEsophagus. — As a rule there is not much 
referred pain in diseases of the oesophagus. But in 
a case of stricture of the lower part of the oesophagus 
pain and superficial tenderness may make their 
appearance over the fifth, sixth, or seventh dorsal 
areas after passage of a bougie. 

5. Stomach. — In diseases of the stomach the 
seventh, eighth, and ninth dorsal areas are fre- 
quently mapped out by superficial tenderness to a 
^eater or less extent. Sometimes the sixth dorsal 
makes its appearance in company with the seventh 
dorsal, and the tenth may appear with the ninth. 
Thus the whole supply of the stomach seems to lie 
between the sixth and tenth dorsal. In cases where 
pain is present after the ingestion of food, as in 
gastric ulcer, the higher the area of pain and tender- 
ness, the sooner after food will the pain arise. Thus 
in ^ose cases where the seventh aorsal segment is 
mainly affected and the maximum pain ana tender- 
ness is situated at and around theensiform cartilage, 
the pain will come on within half an hour of taking 
food. On the other hand, when the ninth or tenth 
dorsal are mainly affected, the onset of pain may be 
deferred fox an hour and a half. Thus it would 
seem^ that the cardiac end of the stomach stands in 
relation mainly with the sixth and seventh dorsal, 
the pyloric end mainly with the ninth and tenth 
dorsal areas. 

6. intestine, — (t) From the Duodenum to the 
Sigmoid Flexure.— pain of intestinal afibetioos 


is frequently diffuse, ill-defined, and unaccompanied 
by tenderness of the skin. Thus lead-colic and 
many of the colicky pains that accompany an error of 
diet or summer-diarrhoea do not belong to the type 
of visceral reflected pains. Where melsena and pain, 
in the abdomen are present, apparently due to ulcer 
of the duodenum, the pain may be of the reflected 
type and be accompanied by superficial tenderness 
over the tenth dorsal area. In the gastro-enteric 
attacks which sometimes follow chronic constipation 
or faecal impaction, visceral reflected pain and. 
superficial tenderness may be present from the 
seventh to the eleventh or twelfth dorsal. In the 
same way a strangulated hernia may produce pain 
in the abdomen in the neighbourhood of the um- 
bilicus with superficial tenderness within the tenth 
dorsal area. Acute diseases of the colon may cause 
visceral reflected pain and superficial tenderness 
over the tenth, eleventh, and twelfth dorsal areas. 
But chronic colitis is usually accompanied by local 
pain with deep tenderness over the affected part. 
Thus the intestine from the duodenum to the 
sigmoid flexure would appear to stand in relation to 
the tenth, eleventh, and twelfth dorsal segments. 

(2) The Rectum . — Irritation of the rectum pro- 
duces not only a local pain of an intense and. 
sickening character, but also, occasionally, reflected 
visceral pain. This pain is situated over the 
buttocks and the upper part of the back of the 
thigh, and when severe is accompanied by super- 
ficial tenderness over the third and fourth sacral 
areas. 

7. Liver and Gall-Bladder.— Any conditioa 
associated with inflammation of the capsule of the 
liver produces local pain, accompanied by deep 
tenderness on pressure. Thus, perihepatitis from 
whatever cause, and secondary malignant growths, 
are liable to be accompanied by deep tenderness. 

Slow enlargements of the liver, and all forms of 
fibrosis, are unaccompanied by reflected pain. 
But when, in consequence of cardiac failure, the 
liver suddenly enlarges, for the first time the patient 
is liable to complain of pain in the right hypochon- 
drium, right iliac fossa and right loin. This reflected 
pain may be accompanied by superficial tenderness 
over the ninth and tenth dorsal areas of the right 
side. Abscess of the liver, especially when multiple, 
may cause reflected pain over the eighth, ninth or 
tenth dorsal, and is also liable to be associated with 
pain over the right shoulder-joint, probably repre- 
senting the fourth cervical area. In an attack of 
biliary colic the pain is of the visceral reflected 
type, and a paroxysm may be followed by wide- 
spread tenderness from the seventh to the tenth 
dorsal, not only on the right side, but also on the 
left half of the abdomen. Between the attacks, 
pain and tenderness are usually situated within the 
eighth and ninth dorsal of the right side. 

Thus the liver seems to be associated with the 
seventh to the tenth dorsal on the right side, but 
more particularly with the eighth, ninth, and tenth. 
The gall-bladder seems to be principally associated 
with the eighth and ninth dorsal. 

8, Kidney and Ureter.— Affections of the 
finer stmetures of the kidney, such as the varioue 
forms of nephritis, cause no reflected pain or ten- 
derness. But all conditions that lead to interference 
with free outflow from the pelvis of the kidney are 
liable to be associated with this type of pain. Dur- 
ing an attack of renal colic the pain may occuppr 
the greater part of the abdomen and back, but u 
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usually greatest on the side of the affected kidney, 
and over the tenth, eleventh, and twelfth dorsal 
areas. After an attack the tenth, eleventh, and 
twelfth dorsal may be tender. If a stone passes, 
the pain may extend to the knee, and all the areas 
from the tenth dorsal to the second lumbar be 
tender If a stone is fixed in the kidney it will 
cause no pain until the patient is exposed to some 
unusual jolting. Pam may then appear within the 
tenth dorsal area. Floating kidney and paroxysmal 
hydronephrosis may occasionally cause pain and 
tenderness over the tenth, eleventh and twelfth 
dorsal areas Thus the kidney is particularly asso- 
ciated with the tenth dorsal, and also with the 
eleventh, and probably the twelfth dorsal. The 
ureter seems occasionally to cause pain as low as’ 
the second lumbar 

9 Bladder — Irritation of the bladder, especi- 
ally about the neck, is liable to cause pain over the 
buttocks and back of the thighs. An irntant 
applied to the mucous membrane, the passage of 
large clots of blood, and the presence of a calculus 
will all cause pain over the third and fourth sacral 
areas Retention of urine and over-distension of* 
the bladder can lead on rare occasions to radiating 
pains of the reflected type These pains he over 
the tenth and eleventh dorsal, but are rarely if ever 
associated with superficial tenderness. 

10. Prostate — Unless the disease is acute no 
pain is produced ; but with acute prostatitis pain 
may be present down the back of the legs Tender- 
ness may be present over the second, third and 
fourth sacral, and occasionally even over the sole 
of the foot Such cases are usually diagnosed as 
sciatica Sometimes prostatitis seems to accom- 
panied by pain and tenderness over the tenth dorsal 
area. It is difficult to say if this is a primary or 
secondary manifestation, but if the former it is of 
interest in that it would represent the double origin 
of the prostate 

11 Testis — The testicle is so rarely affected 
alone that it is difficult to be certain of the areas 
with which It IS connected Where, however, the 
organ has been crushed, and m a few cases of true 
orchitis, the patient may refer his pain to the 
abdomen and loin (dorsal lo) 

12 Epididymis — Acute epididymitis may be 
associated with reflected as well as local pain. In 
such cases superficial tenderness may be present 
over the maximum spots of the eleventh and twelfth 
dorsal The tenderness rarely extends over the full 
areas. 

1 3. Ovary — ‘ Ovantis ’ is liable to be associated 
with widespread pain and tenderness (vtde § 6). 
But occasionally, after examination, when the 
ovary is prolapse and tender, superficial tender- 
ness may be present over the tenth dorsal area 
Moreover, it is not uncommon to find the tenth 
dorsal area alone the seat of pain and superficial 
tenderness, when there is reason to behcve the 
ovary is affected. Thus the ovary, like the testis, 
appears to be mainly associated with the tenth 
dorsal. 

14. The Uterus and its Appendages.— AU 
abnormal states of the female genitalia are liable 
to lead to widespread reflected pain accompanied 
by superficial tenderness over the areas from the 
tenth dorsal to the second lumbar, and the first to 
the fourth sacral [vide § 6). But in cases where 
the pain is less generally it is possible to lay down 
a few general rules. Thus cert^ cases of disease 


of the Fallopian tubes produce pain and tenderness, 
situated mainly over the eleventh and twelfth dorsal, 
and first lumrar. Contractions of the uterus are 
liable to produce pains over areas from the eleventh 
dorsal to the second lumbar, while forcible dilata- 
tion of the os uteri is associated with pains over the 
sacral areas. The after-pains of labour may extend 
over both the lower dorso-lumbar and sacral 
groups, but where the os uteri has previously been 
extensively lacerated by a previous labour, the 
sacral pams may be absent These pains, with 
their accompanying superficial tenderness of the 
abdomen, are frei^uently mistaken for those of pen- 
tonitis, from which they differ in that they are 
present in the lorn, and over the sacrum and upper 
part of the thighs. 

15 Eye — In arsons suffenng from some error 
of refraction the neadache is said to be ‘ over the 
eyes,’ and when asked to point with two hands to 
the position of the headache, the patient places the 
tips of the finders over the centre of each eyebrow. 
If we now pick up the skin gently between the 
finger and thumb, the patient winces as soon as we 
reach a spot about three-quarters of an inch (2 cm.) 
from the middle line on either side If the blunt 
head of a pin is used he complams that he is tender, 
or that he is being pricked, as soon as an area over 
the centre of the eyebrow is reached. By either of 
these methods the headache produced by hyper- 
metropta is found to be associated with superficial 
tenderness over more or less of the area the writer 
has called the mid-orbital {vidt Plate). As a rule, 
in a pure case of hypermetropia the maximum only 
of this area is present, but occasionally, especially 
if the patient is seen immediately after reading or 
sewing, the whole area, including the patch on the 
front of the hairy scalp, may be tender. If due to 
hypermetropia Uie he^ache will be found to be 
worse over that eye in which the error of refraction 
IS greatest This headache has certain peculiar 
characteristics It comes on m the roormng as 
soon as the eyes are opened, is then most mtense, 
and gradually wears off during the day if the 
patient does not engage in any near work. It is 
intensified or produced by reading and sewing. It 
disappears if the eye is put under atropine. Some- 
times It IS not easy to say whether a headache ac- 
companied by mid-orbital tenderness is due to an 
error of refraction, which is undoubtedly present, 
or to some other cause. In such a case, before 
correcting a slight error of refraction, it is well to 
make sure of the following points. (l) The head- 
ache IS defimtely made worse by reamng and sew- 
ing (2) It comes on m the morning as soon as 
the eyes are opened. (3) It disappears under 
atropine applied for a sufficient lengu of time to 
paralyse accommodation. (4) There is absolut^ 
no pain or tenderness elsewhere tn the body, mid, 
especially, no tenderness over those areas of the 
body which are definitely associated with the mid- 
orbital {ynde 22). If, however, pain and tmxfler- 
ness are present elsewhere in the body, or if the 
pauent is anaemic, it may be quite impossible to 
say whether the hypermetropia present is really the 
cause of the headache. 

On the other band, simple myepiot however hi(^ 
the error may be, canies no such headache AM 
tenderness, myope sometimes complaiiMidf a 
* tired, aching feelms* over the feridiead. tins 
cannot be dranitely loGaUsed, and Is not, aocom- 
panied by superfidal tenderness a£ the IbiehemL 
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it is never present except after a long and tiring 
round of looking at objects at a distance (e.g. in a 
picture j;allery), and is always absent after a night^s 
rest. There is, however, one condition in which 
simple myopia may produce a mid-orbital headache 
associated with tenderness — myopia associated with 
spasm of accommodation. This headache, like 
that produced by hypermetropia, entirely disappears 
under atropine. In progressive myopia the condi- 
tions are somewhat different. For in this disease 
destruction is progressing at the back of the eye. 
Patients suffering from this disease sometimes com- 
plain of * pain on the top of the head,’ and some 
tenderness of the hairy scalp is occasionally found 
in such cases. Such patients far more commonly 
complain of a pain ‘ at the back of the eye,’ espe- 
cially ag^avated by movement of the eye. This 
pain is not associated with superficial tenderness, 
and appears in many cases to be a local, as opposed 
to a reflected, pain. 

Myopic astigmatism^ when uncomplicated, does 
not produce referred pain or tenderness. On the 
other hand, hypermetropic astigmatism is an even 
more fruitful source of headache and tenderness 
over the mid-orbital region than simple hyper- 
metropia. Thus, whereas a simple error of + i or 
+ 2D. can sometimes be neglected, an astigmatic 
error of + iD. will frequently produce the most 
definite pain and tenderness. 

Anything which tends to produce a permanent 
abnormal tone of the ciliary muscle will produce 
referred pain. Thus unsuitable glasses may cause 
more headache and tenderness than the original 
error of refraction. This view is supported by the 
absence of referred pain and tenderness when pres- 
byopia is fully established. A patient may have 
been hypermetropic, and have suffered from pain 
over the eyes all his life, without appreciating that 
he has an error of refraction. When the error 
manifests itself with the onset of presbyopia, his 
vision fails for near objects, but his headache im- 
proves. Thus headache may be present at forty but 
not at fifty. 

Affections of the conjunctiva or of the outer layer 
of the cornea produce no referred pain. Injury to 
the surface-epithelium of the cornea produces an 
intense smarting pain, which is well defined and 
local. It is exactly equivalent to the well-known 
local pain produced by injuries to the conjunctiva. 
If, however, the deeper parts of the cornea be 
affected, as in deep and ragged ulcers of the cornea ; 
or if the tension in the anterior chamber be in- 
cre^d, marked reflected pain may appear. The 
patient then complains of pain over the forehead ; 
and more or less of the fronto-nasal area may be 
tender. As a rule, however, the maximum only of this 
area is present ; for if the affection of the cornea is 
sufficiently grave to produce superficial tenderness 
oyer the whole fronto-nasal area, some part of the 
mid-orbital area will also be affected. 

Should the substance of the iris be inflamed the 
pain is usually said to be ^ on the temple ’ or ‘ in 
the cheek.’ Corresponding to this pain superficial 
tend^ess may be present over the fronto-temporal, 
maxillary, and temporal areas. 

Should the tension in the vitreous chamber rise, 
m&'^glaucomat the chief pain shifts further back, 
and is mainly referred to the temple. Thus in true 
glaucoma the pain may lie over the fronto-temporal, 
temporal, and maxillary areas, but the maximum 
pain is reflected into the temporal area. All 


these areas may be more or less tender. The 
teeth of the upper jaw ache on the side affected. 
If the pain and tenderness spread forwards to affect 
the frontal area the teeth of the upper jaw ache up 
to the middle line ; and if the pain and tenderness 
spread back behind the temporal area, as it not un- 
commonly does in an acute attack of glaucoma, the 
teeth of the lower jaw may also ache. Occasionally 
the teeth affected are tender to percussion, as though 
periodontitis were present. That this tenderness is 
reflex, and not due to any actual change in the 
sockets of the teeth, is shown by the daily variation, 
during the progress of a particular case, in the 
position and number of the tender teeth— a varia- 
tion which seems to be related to the number and 
position of the areas which are tender on the surface 
of the head. 

It is exceedingly difficult to determine what spe- 
cial areas, if any, are associated with disturbances 
of the retina and optic nerve. Detachment of the 
retina, if it occurs suddenly, is sometimes associated 
with tenderness over the vertical area, and pain 
*over the top of the head.’ 

i6. Teetn. — The first stage of caries of a tooth 
consists of removal of the enamel and excavation of 
the underlying dentine. During this process pain 
may or may not be present ; but provided the den- 
tine is affected, pain can mostly be elicited by 
stimulation. Now as long as the pulp cavity is not 
exposed, the pain remains local. The patient will 
complain of an aching tooth and will point to the 
one affected. If, however, the pulp-cavity is ex- 
posed, the pain alters in character and distribution. 
It starts in the affected tooth and shoots into the 
face, forehead, neck, or ear. Each stab of pain 
lasts a few moments, only to be followed more or 
less rapidly by a second twinge. This is the well- 
known * neuralgia ’ caused by aflcctions of the teeth. 

On testing the face or neck during this ‘neur- 
algia’ some one or more of the areas described 
will be tender. On the face this tenderness 
is superficial, but, as pointed out above, parts of 
the jaw, mouth or tongue may be tender at a 
distance from the affected tooth, owing to their 
intimate connection with the distribution of these 
areas. Thus teeth at a distance from that affected 
may ache and be tender to the touch. 

After caries has reached the pulp-cavity many 
different changes can occur. The pulp and nerve 
may become inflamed and reddened, and die rapidly 
and steadily. But sometimes this death takes place 
much more slowly. One part of the whole of the 
pulp in the chamber may die, and with it the nerve 
in one or more roots, and yet the nerve in one root 
may remain alive and potent for harm for a long 
while *. or the inflammation and death of the pulp 
may go on slowly under a cap of sodden dentine. 
If the pulp becomes fibrous or calcareous, it no 
longer causes referred pain. But such cases are 
frequently deceptive ; for although the nerve in one 
root may pull out like a thread of cotton, it is not 
uncommon to find that another root contains a small 
vestige of living pulp. Irregular calcification with 
the formation of pulp-stones frequently leaves some 
living pulp, and is a frequent cause of referred pain. 
The conation known as ‘ polypus of the pulp ’ is 
frequently associated with a living nerve. The 
writer has an impression that where the polypoid 
formation is large the nerve is likely to be dead ; 
where, on the other hand, the fungating Mrtion is 
small, the nerve will probably be aUve. The point 
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of the probe will settle this at once. For should 
the nerve be alive the least touch with the point on 
the protruding granulation-tissue will cause exquisite 
pain. These cases show well marked superficial 
tenderness of the face. 

When the pulp and nerve are dead the tooth 
may still be a source of pain, owing to inflammation 
of the periodontal membrane or abscess about the 
tooth. But this pain, m the vast majority of in- 
stances, is local and not referred Sometimes pres- 
sure on a tooth in this condition is said to cause 
* darting * pain which travels beyond the limits of 
the tooth. Thus, on pressing a lower bicuspid, 
which seemed to the patient to be longer than its 
neighbours, the pain was said to * run along the 
jaw * In the same way pressure on an upper canine 
produced pain darting up in the line of tne socket. 
Such pain is rarely accompanied by superficial ten- 
derness, and seems to follow a peripheral rather 
than a central distribution 

The exact innervation of each tooth seems to 
vary somewhat, but the following table gives the 
approximate relationship in which the various teeth 
stand to the areas on fig 5 — 

Upper Jaw Lower Jaw. 

Incisors Fronto-nasal Incisors MentaL 

Canine ? Nasolabial Canine ,, 

xst Bicuspid Nasolabial zst Bicuspid ,, 

and Bicuspid \ L ^ 

I Maxillary ist Molar Hyoid 

xst Molar . Maxillary and Molar „ 

and Molar Mandibular ( Hyoid or 

vd Molar „ 3rd Molar -I Superior 

1 Laryngeal. 

17 Ear — The pain produced by lesions of the 
auditory meatus, from its opening to the membrana 
tympani, is local, although frequently severe If, 
however, the membrana tympani or middle ear be 
affected the pain will be referred to some point at 
a distance from the source of irritation and may be 
accompanied by superficial tenderness When the 
membrana tympani is affected the middle ear is 
generally diseased But in some cases where an 
accumulation of cerumen in the meatus is decom- 
posing, the membrane is found to be reddened and 
infiamed In many cases this redness will subside 
after removal of the plug, and there is no reason to 
suppose that the middle ear is affected. Some 
cases of this kind suffer from pain * in the ear and 
under the jaw,* and occasionally superficial tender- 
ness IS present over the hyoid area Dunng 
suppuration in the middle ear before perforation of 
the membrana tympani occurs, the pain is intense 
In hospital practice patients mostly wait until the 
membrana tympani is perforated, and the pain has 
somewhat abated, before finding their way to the 
ear-department Thus it is extremely rare to see 
an adult in this condition. The history given by 
such patients points to the presence of pain * at the 
top of the head* and ‘in and behind the ear.* 
The pain on the top of the head abates when the 
discmurge ^pears, out the pain ‘ behmd the ear * 
remains. Occasionally, however, the onfice, once 
established, becomes blocked. If this should occur 
the mtient begins to suffer from pain on the top of 
the nead, ana in such cases the writer has seen 
superficial tenderness over the vertical and panetai 
areas of the scalp. 

18. Tongue. — It is a #ell-known fact in 
surgery that malignant disease of the tongue may 
cause pain m the ear or over the back of the head, 
in addition to the local pain in the tongue itself. 


If the disease involves the anterior part of the 
tongue, pain is complained of over a spot close to 
the point where the mental nerve nses through the 
deeper structures of the jaw to supply the skin. 
This is the maximum spot of the mental area. 
This pain in the front of the lower jaw is some- 
times associated with superficial tenderness over 
the mental area If the lateral part only of the 
tongue IS implicated the patient complains of pain 
‘ in the ear,* and behmd the ramus of the lower 
jaw on the side affected. In such cases the hyoid 
area is not uncommonly found to be tender If 
the lesion is situated on the dorsum of the tongue 
behmd a line about 3 to 4 cm. from the tip, the 
pam IS ‘ in the throat * close to the cornu of the 
hyoid bone It may also be felt in the back of the 
head in addition. Occasionally tenderness is pre- 
sent, more commonly in the territory of the superior 
laryngeal, more rarely in that of the occipital 
area 

19 Tonsil. — When the tonsils are affected pain 
appears in the ear, and behind the angle of the jaw 
(Hyoid area). If the disease is acute and associated 
with a rise of temperature, wide-spread pain and 
tenderness may result {vide § 6) 

20 Nose — But few nasal affections are painful ; 
and even in those that cause pain, the pain is but 
rarely acute 

In inflammatory conditions of the olfactory por- 
tion of the nose above the middle turbinate bones, 
pain associated with slight superficial tenderness 
may appear over the fronto-nasal or mid-orbital 
areas of the forehead Inflammation of that part 
of the nose associated with the lacrymal duct, so 
common m eye-practice, occasionally leads to mid- 
orbital headache and tenderness 

21. Larynx.— Affections of the larjmx, though 
producing much discomfort and local pain, do not 
in the majonty of cases produce referred pam and 
tenderness The inflammatory conditions, apart 
from syphilis and tuberculosis, cause great local 
soreness, but as a rule the soreness is definitely in 
the larynx 

But where the larynx is m process of destruction 
by tuberculosis, the pam is not only local, but 
referred, and superfici^ tenderness may be present 
over one or both of the areas called by the wnter 
the superior and inferior laryngeal. When the upper 
of these areas is tender, the pain is situated a little 
anteriorly to the cornu of the hyoid bone ; when 
the lower area is affected the pam lies just in front 
of the anterior border of the stemo-mastoid muscle 
at about the horizontal level of the cncoid cartilage. 

Pain in the Head secondary to disease 
of organs In the Thorax and Abdomen 

Any organ of the chest and abdomen may, under 
favourable conditions, cause reflected pam m the 
head accompanied by tenderness over the areas of 
the scalp coloured blue (Plate XIV. ). The degree to 
which these pains m the head attract the patient’s 
attention varies greatly. Sometimes he is unit ware 
that the scalp is tender, or he may be aware of the 
soreness but complain of no pam unless the part be 
touched. The more acute the pain and tenderness 
on the body, the more intense will be the pam and 
soreness of the scalp. 

An atea on the scalp does not stand in direct 
pnmary relation with any organ in the chest 01 
abdomen, but is associated vnth the segmental areas 
of the trunk as low as the tenth dorsal. The lower 
the segment on the trunk that is affected, the more 
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posterior will be the tender area on the scalp ; the 
higher on the trunk the more certainly will thej^n 
and tenderness be found over the forehead. Thus 
the third and fourth cervical and the second, third, 
and fourth dorsal seem to be associated with pain 
and tenderness over the forehead (fronto-nasal and 
mid-orbital); the fifth and sixth dors^ with the 
fronto-temporal ; the seventh dorsal with the tem- 
poral ; the eighth dorsal with the vertical; the 
ninth dorsal with the parietal ; and the tenth dorsal 
with the occipital areas. 

Below the tenth dorsal the segmental areas stand 
in no relation to those of the scalp. Thus, speak- 
ing broadly, it is quite immaterial for the production 
of temporal headache with tenderness over the 
temporal area of the scalp, whether the disease be 
some gastric disturbance, phthisis destroying the 
base of the lung, or a certain form of mitral disease. 
The only necessary condition is that one of these 
diseases should produce pain and tenderness within 
the seventh dorsal area, when the temporal area 
will appear tender irrespective of the nature of the 
diseased organ. 

§4. Pain produced by Inflammation of 
Serous Cavities (Pericarditis, Pleurisy, and Peri- 
tonitis). 

Inflammation of the pericardium, pleura, or 
peritoneum causes no reflected pain or superficial 
tenderness of the visceral type. As has been 
pointed out above (§ 3, la and 3^1) for the peri- 
cardium and pleura, so also with inflammation of the 
peritoneum local pain makes its appearance accom- 
panied by tenderness on deep pressure or percus- 
sion over the affected part. No tenderness is 
present in the back or at any part where manipula- 
tion does not directly affect the inflamed serous 
cavity. (For the explanation of pain in the abdo- 
men with pleurisy, vide yiy p. 1141.) Thus such 
tenderness on deep pressure becomes of direct 
localising value. In the pleura and pericardium 
the area of deep tenderness corresponds roughly 
with the area over which friction can be heard. In 
the peritoneum it corresponds fairly accurately with 
the area of inflammation found post mortem or at 
an operation for relief of the disease. The absence 
of superficial tenderness of the visceral type and 
the presence of well-marked local tenderness are 
important diagnostic differences between the pain 
pr<^uced by inflammation of the lining of a serous 
cavity and that caused by disturbance within an 
organ it contains. 

§ 5. Sympathy and Asaooiation. 

When an organ becomes diseased in such a way 
that visceral reflected pain is produced, any other 
organ that receives its sensory supply from the same 
segment will become tender. Hence during the 
pain produced by renal calculus the testicle of the 
same side becomes tender, for both kidney and 
testicle are supplied mainly from the tenth dorsal 
segment. 

Disease of the lower lobe of the lung tends to 
produce pain over the seventh, eighth, and ninth 
dorsal areas. But these are the areas that stand in 
peculiar relation to the stomach ; hence in such 
cases the stomach tends to become hypersesthetic, 
and the patient complains of pain after food, with 
nau^ and, occasionally, vomiting. This is the 
origin of one form of reflex dyspepsia, occurring in 
pulinonary tuberculosis, that oiMppears with the 
subsidence of the signs of lung-disease. A similar 
reflex dyspepsia may arise in mitral disease if it is 


accompanied by pain and tenderness over the 
seventh, eighth, and ninth dorsal areas t,vide § 

1 ^). 

Certain organs that are not supplied by the same- 
segment seem to be naturally related to one another. 
This is the case with the uterus and the breast. 
Thus within twelve hours after labour it is not un- 
common to find a woman suffering from a pain 
under the heart associated with cutaneous tender- 
ness which comes and goes with the * after pains. ’ 

§ 6. Conditions which lead to wide- 
spread Superflcial Tenderness. — So far it has 
been assumed that a disturbance of each particular 
organ leads to pain and tenderness over certain 
areas, and over those areas only. But under the 
following conditions the pain may spread widely. 

If the pain suddenly increases in intensity it i& 
liable to become bilateral. Thus in gall-stone colic 
more or less tenderness appears over the seventh, 
eighth, and ninth dorsal areas on the left side, as 
well as on the right. In the same way the pain and 
tenderness produced by a calculus in one kidney 
may spread to the other side at the same spinal 
level. But in all such cases the pain and tenderness 
are most marked, appear first and disappear later 
on the side of the diseased organ. 

If the pain assumes a paroxysmal character it 
may spread widely in all directions, and be followed 
by extensive superficial tenderness. In renal and 
gall-stone colic, and in paroxysmal cardiac attacks, 
the pain of the attack, and superficial tenderness- 
that follows it, may extend beyond the usual renal, 
hepatic, or Cardiac limits. After the attack both 
pain and tenderness settle down to the usual areas of 
the particular organ affected. 

Tnen again any condition which decreases the 
resistance of the nervous system, or relaxes the 
control of the higher centres, will cause widespread 
visceral reflected pain. 

If a patient suffering from anaemia has a carious- 
tooth, that causes pain and tenderness of the re- 
flected type, the tenderness will be found to spread 
widely, and may affect the whole or one half of the 
face and neck, or even spread to the arm of the 
same side. In such a patient, hypermetropia ina)r 
cause universal tenderness of the scalp, and a 
trifling gastric or gastro-intestinal disturbance, pain 
and tenderness over the greater part of the trunk. 
Anaemia and chlorosis as such are not necessarily 
accompianied by headache or gastralgia ; but directly 
a small focus of visceral reflected pain arises in 
those who are anaemic or chlorotic, the pain and 
tenderness spread out of all proportion to their 
primal cause. Moreover, if the cause of the 
primary focus is removed (e.g. by extracting the 
diseased tooth) the pain does not cease, at any rate,, 
immediately. For the resistance of the central 
nervous system being once broken down is with 
difficulty recovered. 

The cachexia caused by wasting diseases may 
also lead to widespreading tenderness, and i» 
probably the cause of the widespread pain and 
tenderness of the reflected type that accompanies- 
some cases of pulmonary tuberculosis. 

A sudden rise of temperature will produce the 
same effect. Follicular tonsillitis, or any paren- 
chymatous affection of the tonsils, is associatea with 
cutaneous tenderness, extending round the neck 
from the lower pwt of the mastoid behind, almost 
to the middle line of the neck, just above the 
pomum Adami. If one tonsil only is affected one 
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side of the neck alone is tender over this area. 
But let the onset be sudden and associated with a 
rise of temperature to ioi° or 102° F. We shall 
now find the same zone of tenderness, but in addi> 
tion there will be pain and tenderness over the fore- 
head, in the occipital region, over the maximum of 
the tenth dorsal area m the back, and at the epi- 
astrium (representing the seventh dorsal), and pro- 
ably also at several other points in the body and 
limbs, all of which represent the maxima of their 
various segmental areas. Thus a rise of tempera- 
ture has added, to a simple area of tenderness re- 
presentinjp; the organ primarily affected, a multi- 
plicity of painful and tender spots, representing 
areas which could in no way be affected by the local 
manifestation of the disease In some cases a 
sudden rise of temperature will produce this wide- 
spread tenderness without our being able to recog- 
nise any area of primary disturbance This con- 
dition IS produced most easily by true epidemic 
influenza In this disease the patient notoriously 
complains of ‘ pains all over,* and careful examina- 
tion shows that these pains are associated with 
tenderness in the skin But influenza is not the 
only specific disease which produces these tender 
areas ; they are sometimes present in typhoid fever 
Such a condition is, however, uncommon, for the 
temperature, as a rule, does not run up rapidly 
enough to produce this widespread tenderness The 
more usual condition of a patient suffering from 
typhoid fever in the first week is a very variable 
amount of tenderness over some part of the areas occu- 
pied by the seventh, eighth, ninth, and tenth dorsal. 

In acute rheumatism in the very early stages 
before the joints begin to swell definitely, similar 
cutaneous tenderness may appear, though seldom, 
and always to a less extent than in the diseases 
before mentioned 

The diminution in resistance that is associated 
with menstruation is also a potent cause of spread- 
ing , for during menstruation trivial causes may 
lead to widespread pain and tenderness If the 
patient has some affection of the cervical canal, such 
as chronic catarrh or polypi, she may be entirely 
free from pain until the flow comes on, when she 
will develop pain and tenderness over one or more 
of the following areas tenth, eleventh, twelfth dorsal ; 
first and second lumbar , fourth, third, and second 
sacral Most of these areas may be affected, but even 
at the height of the disturbance the tenderness does 
not transgress the limits of the areas m connection 
with the pelvic viscera Moreover, the areas cor- 
responding to the part which is chronically diseased 
are always most affected In other cases of dys- 
menorrhoea the patient may have suffered from pain 
and tenderness over a restricted area in the inter- 
menstrual period As soon as menstruation begins, 
pain and tenderness spread widely, until at last the 
whole trunk below the umbilicus, and the whole leg, 
including even the areas of the gap, may be tender. 

Again, as was pointed out above (p. 1143), a 
normal labour is nequently followed by some p>ain 
and cutaneous tenderness. But the pain and tender- 
ness very rarely overstep the areas associated with 
the pelvic viscera. But after abortion ‘ spreading * 
is very common, and althoi^h the course of ue 
puerperium may be normal, the patient will fte- 
Quently complain of pain and tenderness elsewhere 
tnan over areas representing the pelvic viscera. It 
would appear aa if the resistance of the nervous 
system were increased pari passu with the progress 
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of normal pregnancy to bear the strain of normal 
labour ; but that when abortion takes place it is 
unprepared for the strain put upon it, and generalisa- 
tion takes place readily. 

This breakdown of resistance and spread of pain 
and tenderness may also be produced by mental 
causes, or may be due to some inherent defect m 
the nervous system of the individual. Thus the so- 
called ‘neurotic* individual is noticeable for the 
ease with which a slight visceral cause produces 
widespread pain and tenderness, and patients suffer- 
ing from neurasthenia are particularly liable to 
widespread visceral pain 

Henry Head. 

PAINTER’S COLIC — Synon. . Co/ua Picto- 
rum ; Lead-Colic ; Fr Coltque des Petntres ; Ger. 
Malerkohk — A form of intestinal cohc, due to 
plumbism See Colic ; Lead, Poisonmg by ; arid 
Occupation-Diseases. 

PALATE, Paralysis of — The chief causes of 
paralysis of the palate are diphtheria (see Paralysis, 
Diphtheritic) , degeneration of the nuclei of the 
m^ulla oblongata (see Labio-glosso-laryngsal 
Paralysis) , growths in the basis cranu ; and com- 
pression or inflammation of the nerves of the me- 
dulla The first two causes usually lead to bilateral 
paralysis Unilateral paralysis is commonly due to 
one of the last two causes It is not caused by 
disease ; the chief nerve-supply to the palate is 
from the spinal accessory, as clinical ob^rvation 
and expenments alike have proved 

SymptoKis. — In btlateral paraljsis the palate 
hangs flaccid, and irritation of the mucous mem- 
brane excites no reflex movements It is not raised 
in breathing or phonation a convenient test is to 
make the patient utter the sound ‘ ah * m a high 
tone ; the central palate should be raised by the 
levators Deglutition is interfered with, the soft 
palate being no longer raised so as to shut off the 
posterior nares ; and hquids are forced up into the 
nose by the contraction of the pharyngeal muscles 
Speech IS also affected the resonance of the nasal 
chambers gives to it the ‘ twang ’ which only the n 
and ng sounds should possess. The explosive conso- 
nants cannot be well pronounced, because the open 
passage through the nose prevents the air being 
sufficiently compressed to give the sudden sound 
when the passage between the lips is open Hence 
p and b become f and v respectively 

Unilateral paralysis of the palate causes little 
interference with deglutition The chief muscles 
which raise the palate meet, it will be remembered, 
in the middle line of the soft palate, and for this 
reason one muscle is able to effect sufficient eleva- 
tion of the whole palate to prevent the regurgitation 
of liquids The voice may have a slight nasal 
twang, but the articulation of the labial explosives 
is not interfered with When at rest, the paralysed 
half may or may not be a little lower than me omer. 
The uvula is said to be oblique, inchned towards 
the opposite side, but this is doubtful ; it is often 
straight in the middle line. A change in form 
when the azygos contracts may be expected, but is 
not always to be observed. The chief indicatidn of 
the paralysis is the unequal elevation, which is 
reco^ised during the utterance of the sound * ah.’ 
It is the middle of the soft palate, just above the 
uvula, on which the elevators act, and when the 
muscular contraction is confined to one idde, the 
base of the uvula is drawn a little towards the don* 



U4S PALATE, PARALYSIS OF 

paralysed side» and a dimple forms above the base 
of the uvula on that side only. This is the gr^t 
sign of one-sided pals^. By faradisation a dif- 
ference in the contractility of the muscles may be 
recognised, but the difficulties of the test preclude 
its general utility. Unilateral paralysis of the 
palate is often associated with that of the vocal cord 
on the same side, and often with paralysis of the 
same side of the tongue. This combination is met 
with especially when there is disease of the nerves 
at the side of the medulla. The paralysis of the 
tongue is, of course, due to disease of the roots of 
the hypoglossal ; that of the vocal cord and palate 
to damage to the higher roots of the spinal acces- 
sory nerve. 

Diagnosis. — The recognition of bilateral para- 
lysis of the palate depends on its immobility on 
voluntary effort and reflex stimulation ; that of uni- 
lateral paralysis on the inequality of movement 
in the utterance of certain sounds. Difficulty in 
diagnosis is due to the frequent natural inequality 
of the arches, and obliauity of the uvula. The 
latter is so common unoer normal conditions, that 
no weight can be attached to it as an indication of 
paralysis. The opinion that the palate is some- 
times paralysed in facial paralysis rests apparently 
upon the uvula being found to be oblique, and 
observers have been strangely puzzled by the fre- 
quency with which the uvula deviates to, as well as 
horn, the paralysed side, and have formed various 
ingenious theories to account for the relation ; 
the deviation is, in reality, a ‘natural abnor- 
mality,’ and has no connection with the facial 
paralysis. 

Prognosis and Treatment.— The prognosis 
and treatment of paralysis of the palate are those of 
its causes. Locally the muscles may be galvanised 
by a long electrode, insulated except at its extremity, 
and furnished with a contact key, so that the circuit 
is not completed until the instrument is in position. 
The difficulty of applying electricity for any length 
of time, and the central nature of its common cause, 
make its practical value almost imperceptible. 
Food that is semi-solid is usually swallowed better 
than liquids ; the measures desirable in general 
management are described under Labio-Glosso- 
LARYNGEAL PARALYSIS. 

W. R. Gowers. 

PALATE AND TONSILS, Diseases of.— 
Tonsils; and Uvula. 

PALERMO, In Sicily. — Moist, warm, equable. 
No sudden atmospheric changes in winter ; the 
mean temperature being 55® F. See Climate, 
Treatment of Disease by. 

PALLIATIVE {pallium, a cover). — A term used 
in connection with the treatment of disease, when 
it is directed merely to the relief or mitigation of 
symptoms. 

PALLOR (Lat.).— S ynon. ; Fr. Fd/eur; Ger. 
Bldsse. 

This term signifles whiteness or absence of colour. 
It is due to kck of blood in the affected port, 
whether due to contraction of the blood-vessels, 
diminution in the quantity of blood .generally, re- 
ductmn in the number of red-corpuscles, or relative 
deficiency of hsemqglobin in the inffividual cor- 
puscles. Su An.«mia ; and Chlorosis. 


PANCREAS, DISEASES OF 

PALPATION {peUpo, I handle gently). — A 
method of physical examination, in which the 
hands are employed to appreciate certain conditions 
perceptible by the sense of touch. See Physical 
Examination. 

PALPITATION {palpito, I beat or throb). — See 
Heart, Functional Disorders of. 

PALSY. — A popular synonym for motor para- 
lysis. 

PALSY, SHAKING. — A synonym for paralysis 
agitans. See Paralysis Agitans. 

PALUDAL 1 , UN rvf u 

PALUSTRAL J ^ marsh).— Of or be- 

longing to a marsh. A term generally used in 
connection with malarial or marsh-fevers, on ac- 
count of their frequent setiological association with 
marshes. See Malarial Disease. 

PANCREAS, Diseases of. — Synon. : Fr. Ma ^ 

ladies du Pancreas ; Ger. Erkrankungen des 
Pancreas ; Krankheiten der Bauchspeicheldriise. 

The diseases of the pancreas will be considered 
in the following order: i. Anomalies; 2, General 
Pathology ; 3. Hjemorrhage ; 4. Pancreatitis ; 5. Pan- 
creatic Cysts ; 6. Pancreatic Diabetes ; 7. Tumours ; 
8. Tuberculosis ; 9. Syphilis ; 10. Pancreatic 

Concretions, sec p. 334. 

1. Anomalies of the pancreas are relatively in- 
frequent and affect the gland itself as well as neigh- 
bouring organs, in which accessory pancreatic tissue 
has been found. In connection with the gland 
itself may be mentioned — separation of groups of 
lobules of the head-extremity and their displace- 
ment behind the mesenteric artery and vein ; still 
larger islands of pancreatic tissue may be found 
fully separated and provided with an independent 
canal emptying into the main pancreatic duct ; the 
tail-extremity may also become completely separated 
from the body except for the persistence of the duct 
of Wirsung ; the descending portion of the duodenum 
may be surrounded by a ring of pancreatic tissue. 
Accessory pancreatic tissue has been found in the 
stomach, both in the greater and lesser curvature, 
between the serosa and muscularis and within the 
submucosa ; in the duodenum and jejunum, external 
to the serosa and beneath the serosa ; and in the 
wall of the ileum. Diverticula of the intestine 
have been ascribed to these displacements. Varia- 
tions affecting the ducts also occur. The accessory 
duct (of Santorini) may be absent ; the main duct 
may have two ownings, side by side upon the plica 
longitudinalis of the duodenum, the bile-duct also 
having a separate orifice ; four orifices are occa- 
sionally found, the highest being the accessory duct, 
the second the common bile-duct, the third the duct 
of Wirsung, and the fourth a supernumerary duct 
priginating in the head of the pancreas. Again, 
there may be but one duct opening upon the papilla ' 
minor ; in this case the ductus choledochus empties 
alone into the diverticulum of Vater ; or with a 
normal number of ducts, the duct of Wirsung empties 
into the terminal portion of the bile-duct and the 
papilla major is wanting. Finally, on account of 
displacement of the pancreas upward, the pancreatic 
duct may empty into the stomach. 

2 . General Pathology and Symptomato- 
fogy.— In an organ in which the physiological func- 
tions have been so carefully studi^ as the pancreas. 
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disturbance of these might be reasonably expected 
to lead to constant and characteristic sjrmptoms at 
once recognisable. The contrary iS, however, tme. 
The reasons for this discrepancy are found in the 
fact that SO far, at least, as the digestive juices of 
the gland are concerned, other organs can easdy 
act vicariously Thus the proteolytic action can be 
supplied by the gastric juice , the amylolytic by the 
salivary secretion , the fat-emulsifying by the bile, 
and both the latter in part by the intestinal juices ; 
while certain micro-organisms present in the lower 
intestine are even capable of splitting the fat into 
glycerine and fatty acids So far as we know at 
present, no other organ can supply the internal 
secretion ; but experience has shown that a con- 
siderable part of the pancreas may be destroyed 
without leading to consequences such as ni^ht be 
expected to follow failure or deficiency of that hypo- 
thetical material. Moreover, the anatomy of the 
gland permits grave alterations in structure without 
producing corresponding symptoms The presence 
of two excretory ducts, one of which can take over 
the entire work in default of the other, is a great 
safeguard, constituting a favourable anatomical con- 
dition as compared with that existing in the liver 

Pancreatic disease is not infrequently associated 
with morbid conditions in the neighbouring organs, 
the latter often obscuring the symptoms referable to 
the pancreas alone. Pathological processes, begin- 
ning in the intestine and stomach, may extend to 
the pancreas, this being especially true of malig- 
nant tumours and ulcerations ; while inflammations 
of the bile-duct may involve the pancreatic duct and 
gland, and these structures may suffer in consequence 
of the impaction of gall-stones in the diverticulum of 
Vater On the other hand, diseases beginning in the 
pancreas may lead to disturbances in other organs, 
especially the duodenum and liver, as in tumours of 
the head of the pancreas, which may erode the 
intestine, and soon compress and obstruct the com- 
mon bile-duct Hsemorrhage and inflammation, 
moreover, rarely remain limited to the pancreas , 
neighbouring organs are commonly invaded, and the 
general pentoneum is not infrequently involved 
The symptomatology, therefore, may suggest mor- 
bid changes, not in the pancreas, in which the 
disease has started, but in some secondarily affected 
organ ; or, again, the reverse may be true 

3 Haemorrhage — Haemorrhages of the pan- 
creas are not very infrequent The punctiform 
varieties occur in the course of passive congestion 
in chronic diseases affecting primanly the heart, 
liver, kidneys, and lungs Somewhat larger ec- 
chymoses are met with in certain diathetic, infec- 
tious, and toxic conditions, as in scurvy, purpura, 
septicaemia, eclampsia, and phosphorus poisoning 
More abundant haemorrhages are assoaated chiefly 
with inflammations and necroses of the gland 
The blood may appear in the interstitial tissue or 
w ithin the acini ; more commonly in the former 
location The corpuscles may be recognisable as 
such, or different stages of pigmentary transforma- 
tion nay be found Experiments upon the pancreas 
in animals have demonstrated that haemorrhage is 
readily excited. 

^tiologV. — Hsemorrhage of the pancreas is 
recognised as a cause of sudden death ; though the 
importance of the local lesion is still open to doubt 
In some cases even copious bleeding into the 
pancreas may be of only minor importance, the con- 
dition being associatea with similar haemorrhages 
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in other organs, and resultmg chiefly from dis- 
turbances of the circulation. Injection of relatively 
large quantities of blood into the pancreas m the 
dog sets up a sclerosis only of the organ (Flexner 
and Pearce). 

The cause of the haemorrhage can be established 
only in a Certain proportion of the cases. The 
most frequent concomitant patholc^cal condition 
IS vascular disease, such as flitty degeneration, 
arterio -sclerosis, and lesions secondary to alcoholism 
and syphilis (Seitz). Fitz regards the anatomical 
relations of the blood-vessels as fiivounng haemor- 
rhage, the abrupt division of the larger branches of 
the arteries into vessels of smaU cahbre, the height 
of the aortic pressure, and the variations in blood- 
content, as determined by the work of the diaphragm 
and abdominal muscles, all contributing to the 
production of rupture of their walls Not infre- 
quently haemorrhage has been observed in cases in 
which adipose tissue has been present in the pan- 
creas and the glandular cells have suffered fatty 
degeneration Such a haemorrhage may be the 
direct cause of death The haemorrhage has also 
been ascribed to fat-necrosis {see below). Both in 
human and experimental necrosis, when fresh, a 
zone of haemorrhage, usually not exceedmg a hne m 
extent, surrounds the dead area ; but inasmuch as 
such fat-necroses are frequently present in the 
absence of hsemorrhage, and constantly accompany 
inflammatory lesions of the pancreas, which them- 
selves are often associated with haemorrhage, their 
causal relationship to the bleeding is very doubtful 
Haemorrhage may also take place into cysts, in 
which case, as a rule, the gland is not implicated 
{see Abdominal Cysts) Furthermore, a few 
instances of severe and fatal haemorrhages from 
malignant tumours of the pancreas have been 
recorded Embolism and thrombosis of the pan- 
creatic artenes are occasionally the causes ; trau- 
matism IS a more frequent and a not unimportant 
aetiological fsictor, while mflammations are among 
the most common 

Morbid Anatomy — The pancreas in this con- 
dition displays a picture varjang according to the 
degree and the age of the hsemorrhage The gland 
IS mottled and presents a predominating dark red 
or violet colour, due to the presence of blood, 
chiefly within the interlobular connective tissue 
The glandular acmi are distinguished as greyish, 
opaque foci scattered over the surflice The whole 
organ is swollen , the blood often infiltrates the 
periglandular tissue, or may collect in the lesser 
omentum U pon microscopical examination, blood- 
corpuscles in great number are found within the 
inteistitial tissue, often pressing the fibres apart, 
and extending into the glandul^ acmi The acini 
may preserve their form, or the cells be disturbed 
and their arrangement altered; the ducts some- 
times contain blood If the hsemorrhage is older, 
blood-pigment is found in the mterstitial tissue, 
while the latter may also show an increased its 
connective tissue. 

When the bleeding is extensive, the entire tissue 
of the gland is destroyed and the blood invades the 
rctro-pentoneal tissue. In other mstances, the 
peritoneal covering is broken and the blood fills the 
lesser sac. 

Symptoms. — Sli^t bleeding is not associated 
with any recognisable symptoms ; extenave hsemor- 
rh^ may anse dunng the best of health, and lead 
quickly to a fatal issue. A host of indefinite 
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symptoms, such as obstinate constipation, chronic 
dyspe^a, and colicky pains have been noted as 
preceding the onset of naemorrhe^e. Just prior to 
a fatal attack severe pain of a colicky character in 
the up^r part of the abdomen is complained of, 
and endures until the end. Almost from the first 
it is accompanied by nausea and vomiting, the 
latter, no matter how frequent and severe, giving no 
relief. The vomit is usually bile-stained; rarely 
it consists of a yellowish-brown fluid, or becomes 
bloody (Hooper). The abdomen is distended ; 
only with extreme rarity does palpation disclose a 
tumour. In the rapidly prc^ressing cases fever is 
rarely present ; in the stage of collapse, subnormal 
temperatures are met with. The pulse, as a rule, 
is weak and quickened ; loss of consciousness or 
delirium is but rarely noted. Not many careful 
studies of the urine are on record. In the ‘ light- 
ning cases ’ it has either shown nothing abnormal 
or anuria has existed. Albumen has ^en found, 
and also sugar ; the proportion of the latter having 
reached 6’i per cent, in one of Cutler’s cases. 

Treatment. — Therapeutic measures are of 
little avail. It has been suggested to open the 
abdomen, expose the pancreas, and relieve the 
tension, since the fetal result is often due to pressure 
upon the solar plexus rather than to loss ot blood. 
In the acutely progressive cases the procedure 
would rarely be resorted to, whereas in the more 
chronic types, especially where cysts and perhaps 
abscesses have developed, the surgeon may be able 
to do a great deal. 

4. Pancr*eatiti8. — Inflammations of the pan- 
creas are not very infrequent occurrences. Excluding 
cloudy swelling, or so-called acute parenchymatous 
pancreatitis, which may occur in all severe infec- 
tions and intoxications, we can distinguish several 
well-defined types of inflammation of the pancreas. 
These may profitably be considered under the 
headings, acute haemorrhj^c, suppurative, necrotic, 
gangrenous, and chronic indurative pancreatitis. 
Moreover, while the several varieties mentioned 
may have an independent existence, mixed forms 
may also exist. 

( I ) Acute Hcemorrhagic Pancreatitis. — This form 
vof inflammation has not been sharply separated from 
pancreatic haemorrhage. Indeed there is still much 
difference of opinion as to the occurrence of a well- 
defined pancreatic disease in which the inflamma- 
tion is followed by extensive haemorrhages. The 
free escape of blood into the gland, if it fails to 
produce immediate death, is followed by changes 
of an inflammatory nature in the organ. The 
majority of writers, however, adhere to the belief 
in a hemorrhagic inflammation of the pancreas. 
Diffuse inflammations of the organ, in which 
haemorrhage is either absent or inconspicuous, also 
occur. 

Haemorrhagic inflammations can also be produced 
experimentally. Allusion has been made to the 
readiness with which extravasations occur in the 
pancreas, and hence even mild operative procedures 
such as ligaturing and slight crushing of the gland 
may produce fairly extensive haemorrhages. The 
introduction of irritating substances (e.g. artificial 
gastric juice, bile, caustic alkalis, bacterial cul- 
tures) into the pancreas through its ducts brings 
about a similar ctenge even more strikingly. That 
the haemorrhage in the last instance is not primary 
is shown ly the histology of the lesions, for when 
-death has taken place within twelve or fourteen 


hours after the operation, great congestion of the 
vessels will be evident, the number of white cells 
in the blood will be increased, necroses in the 
gland will already have formed, and emigration of 
leucocytes taken place. 

A large portion of the cases occur in male adults. 
Among the 41 instances collected by Korte only 
four were in women : MePhedran has reported one 
in a child nine months old. 

.^Etiologv. — The aetiology of the disease is 
obscure. Some, but not all, of the patients who 
have succumbed to it have been addicted to alcohol. 
In several cases cholelithiasis has co-existed (A. 
Mayo Robson, &c. ). In these cases occlusion of 
the pancreatic duct at its orifice from pressure of 
a stone lodged in the diverticulum of Vater, by 
causing a damming-back of the secretions may 
possibly predispose to bacterial invasion. 

The t^cteriological study of human cases of this 
form of pancreatitis has given very inconstant and 
inconclusive results. By injecting the B. pyocy- 
aneus and B. diphtherise into the pancreatic duct, 
the writer obtained intensely haemorrhagic inflam- 
mation of the gland in several instances within 
forty-eight hours. The absence of demonstrable 
bacterial invasion in many cases indicates other 
modes of causation. The writer caused rapidly 
fatal haemorrhagic pancreatitis in the dog, associated 
with peritoneal and pericardial fat-necrosis, by 
injections of artificial gastric juice into the duct of 
Wirsung ; and Opie has produced a similar condi- 
tion in the dog by injections of sterile bile into the 
duct. 

Morbid Anatomy. — The pancreas is found en- 
larged, and the interstitial and even the glandular 
tissues are infiltrated with blood. Clots of a con- 
siderable size may occur in the interlobular tissue 
and upon the surface of the organ ; or instead of 
blood, a fibrinous exudate may be found upon the 
capsule. On section, the gland exhibits, besides a 
haemorrhagic mottling, irregular areas of coagula- 
tive necrosis. The blood (as in pancreatic haemor- 
rhage) may pass into the contiguous tissues, infiltrate 
the mesentery, and escape into the peritoneal 
cavity. Peritonitis may also be present, f^at- 
necrosis, appearing as opaque, yellowish-white 
specks and areas, 3 or 4 mm. in diameter, often 
surrounded by a zone of haemorrhage, occurs in the 
fat of the mesentery, omentum, peri- and inter- 
pancreatic tissue, retroperitoneum, pericardium and 
other places. See Fat- necrosis, p. 526. 

In the cases which macroscopically s,how haemor- 
rhages sufficient to obscure completely or to a large 
extent the parenchyma, microscopical examination 
demonstrates that the blood lies between or within 
the acini. The connective-tissue septa between 
the lobules are frequently much expanded and 
thickened, owing to the presence of the haemor- 
rhi^e, the blood-corpuscles not only lying in the 
tissue-^ces and pressing apart the connective- 
tissue fibrillse, but also occupying similar spaces in. 
the adipose tissue and appearing between the 
individual fat-cells. From these points the haemor- 
rhage extends into the adni, the amount being 
somewhat variable. In some instances it follows 
the fine connective-tissue septa between the acini, 
while in others it penetrates more diffusely into the 
substance of the gland, so that the red blo^- 
corpuscles come to Tie in intimate contact with the 
g^ndular epithelium, which may be displaced from 
Uie basement-membrane. The effects on the 
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parenchyma proper vary with the extent of the 
infiltration. Where the haemorrhage is for the most 
part confined to the connective-tissue septa, the 
glandular tissue stains sharply and the cells appear 
quite normal, while, on the other hand, the 
intra-acinous haemorrhage is commonly associated 
with vacuolation, increased granulation, and even 
necrosis of the cells. The disintegration of the 
gland may be most marked at some distance from 
the chief haemorrhage, and the most extensive 
leucocytic infiltration, instead of being found where 
the haemorrhage has been most profuse, may appear 
where the disturbance of the normal arrangement 
of the glandular epithelium is especially pronounced 
In the early stages the connective tissue is quiescent, 
no multiplication of cells apparently taking place. 
The mam blood-vessels remain open The veins 
are much dilated, but are free from thrombi ; they 
show, especially near the periphery of the vessel, 
an increase in the number of leucocytes, which is 
much less marked in the arteries. The majority of 
the smaller veins and arteries, as a rule, are open 
and show changes similar to those observed m the 
larger vessels— hyperaemia and leucocytosis Oc- 
casionally thrombi (chiefly venous) occur in small 
vessels; the thrombi are largely fibrinous, but 
contain a few fragmented nuclei of white blood- 
cells Very extensive haemorrhages may occur in 
the gland and yet remain limited to the interlobular 
septa Where this has happened, the gland-tissue 
presents a normal appearance, despite the manifest 
congestion of the blood-vessels in the septa. The 
products of the haemorrhage may find their way into 
the branches of the excretory ducts, the epithelial 
lining of which appears perfectly normal. 

Where coagulative necrosis has occurred, the 
glandular and connective-tissue cells are devoid of 
nuclei, granular, and in part disintegrated ; the 
only cells of the foci in wnich the nuclei are pre- 
served are emigrated leucocytes The haemor- 
rhage IS outside of these necrotic foci, and frequently 
outside of the mass of leucocytes, which forms as 
It were a collar immediately around the necrotic 
zones In the most acute instances of this condi- 
tion no changes of a progressive character are de- 
monstrable in the connective-tissue The condi- 
tion of the blood-vessels vanes In the necrotic 
zones they are, of course, occluded ; outside they 
may still be open and widely distended on account 
of the active hyperaemia The zones of the necrotic 
tissue, even where red blood-corpuscles are absent, 
show much fibnn The structure of the acini may 
still be demonstrable, the cells having an increased 
refraction, taking the acid stains, and being devoid 
of nuclei. This loss of nuclei is usually through 
lysis, but there are exceptions in which lar^e 
numbers of nuclear fragments exist, particularly in 
the peripheries of the necrotic zones. 

Symptoms — The onset is likely to be sudden 
and attended by violent colicky pains, referred 
chiefly to the upper part of the abdomen. Nausea 
and vomiting follow, and symptoms of collapse 
more or less severe, according to the seventy of the 
attack. The abdomen becomes swollen and tense ; 
the bowels are obstinately constipated At first 
there may be no fever, but the temperature may 
rise later, the elevation being often preceded by a 
chill. Symptoms of collapse supervene, and death 
occurs usually between the second and the fourth 
day, or even earlier. Intestinal obstruction, or acute 
perforative peritonitis, is usually suspected ; but cases 


have been diagnosed in^ra vitam (1^, Th^er, 
Bloodgood), and even operated upon. With 
reference to the diagnosis, Fitz says* * Acute 
pancreatitis is to be suspected when a previously 
healthy person, or a sufferer from occasional 
attacks of indigestion, is suddenly seized with a 
violent pain in the epigastrium, followed by vomit- 
ing and collapse, and in the course of twenty-four 
hours by a circumscribed epigastnc swelling, tym- 
panitic or resistant, with slight elevation of tem- 
perature Circumscnbed tenderness in the course 
of the pancreas, and tender spots throughout the 
abdomen, are valuable diagnostic signs.’ 

(2) Acute SuppurcUtve PancreatiHs {pancreatic 
abscess), — Two forms of suppurative pancreatitis 
have been met with • the abscesses maybe multiple 
and small in size, when they are usually distributed 
throughout the gland ; or they are larger, and 
single or, at most, few in num^r. Diffuse puru- 
lent infiltration is very rare Multiple suppurative 
foci are usually due to metastasis; the larger 
abscesses are more frequently the result of the 
entrance of pyogenic micro-organisms along the 
pancreatic ducts 

Aetiology — The aebology m the majority of 
cases IS doubtful Dieckhoff has pointed out 
three possibilities ; (l) the infection may be hsema- 
tc^enous, pyogenic organisms, chiefly cocci, being 
brought to the pancreas in the arculating blood ; 
(2) the micro-organisms may extend to the pancreas 
from a neighbouring viscus, as in ulcer of the 
stomach ; (3) the pyogenic bacteria may enter 
the ducts from the intestine. Traumatism has 
been noted as an exciting cause Of the reported 
cases, in twenty-four there was a single abscess, 
and in fourteen there were numerous small 
abscesses 

Pnmary abscess arises from infection of the 
ducts As predisposing causes may be mentioned, 
pancreatic calculi, biliary calculi compressing the 
pancreatic duct, and tumours of the duodenum. 
Retention of the pancreatic secretion, and perhaps 
catarrhal inflammations of the duct, favour the 
entrance and multiplication of the pyogenic micro- 
organisms Dieckhoff lias traced the bacteria 
through the larger into the finest ducts, and thence 
into the acini ; they also penetrate the walls of the 
ducts, and enter the pen-canalicular lymph-spaces 
and interstitial tissue Chief among ^e bactenal 
forms which have been isolated are the pyogenic 
COCCI, and bacilh of the group of B. coli communis. 

Suppurative pancreatitis has been brought about 
experimentally Doubtless the first to produce it was 
Claude Bernard, who injected quicksilver into the 
ducts. The injection of matenal containing 
bactena (pentyphlitic pus, Korte), and cultures of 
pyogenic organisms have usually sufficed to cause 
abscesses Other irritants, such as turpentine, may 
also do so, although a chrome form of inflammation 
IS the rule from the employment of this substance. 
The writer also obtained occasional suppimation 
from injections into the duct of acids and ^kalis. 

Morbid Anatomy. — In consequence of the 
suppuration, necrosis of larger or smaller por- 
tions of the gland tnay occur. Indeed, the entire 
gland has been seen to have undergone necrosis 
and sequestration, the remains of the pancreas being 
found Mthed in pus and occupying the cavity of die 
lesser omentum. Putre&ctive (manges may take 
place in the suppurating area when gangrene in the 
adjacent glandular tissue is likely to occur. Froia 
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the pancreas as a starting-pointi the suppuration 
may extend to the peripancreatic tissues, or the 
cavity of the lesser omentum may become infected, 
so leading to an encapsulated abscess by closure of 
the foramen of Winslow. The suppuration may 
also extend to the retroperitoneal tissues and the 
pus pass towards the right kidney or the spleen, or 
follow the descending colon down to the pelvis. 
Through the use of artificial injections, Korte has 
proved the natural extension to be to the left side. 
The rupture of pancreatic abscesses may set up a 
generalised peritonitis. A not infrequent termina- 
tion is by rupture into the stomach or intestine. 
Moore has reported an instance in which the 
abscess burst into the peritoneal cavity, and the 
pancreatico-duodenal artery. Venous thrombosis, 
involving the portal, splenic, and superior and in- 
ferior mesenteric veins, is not infrequent. Throm- 
bosis of the femoral veins has been noted, and 
Korte has described parietal thrombosis of the 
splenic artery. Multiple metastatic abscess may 
follow the vascular thromboses originating from 
the pancreatic disease. 

Symptoms. — The symptoms of suppurative pan- 
creatitis are not always well defined. The disease 
may begin suddenly, or may follow disturbances of 
digestion or biliary colic. Severe pain in the epigas- 
trium and extending over the entire abdomen may be 
resent. Cases without pain have also been described, 
ensitiveness upon pressure in the epigastric region 
is almost constant. Nausea, vomiting, or retching 
are frequently present The temperature usually 
shows an irregular elevation, but chills and delirium 
are less constant. Constipation is the rule, but in 
some cases diarrhoea has set in during the first twenty- 
tour hours, or at a later period of the disease. Blo<^ 
and foetid pus have been noted in the dejections after 
perforation of an abscess into the gut. The epi- 
gastrium is usually distended ; in a few instances a 
tumour has definitely been made out in the upper 
abdomen. Jaundice is common, and fetty diarrhoea 
and glycosuria have been met with. After exten- 
sion of the suppuration to the peri- pancreatic 
tissues and contiguous parts of the general peri- 
toneum, the symptoms may belong entirely to these 
complications. 

Treatment. — The history of the case, pain, and 
the presence of a tumour in the region of the 
pancreas, justify an exploratory incision. Korte 
advises exploratory puncture, especially when the 
suppuration has extended backwards towards the 
retroperitoneal tissues. The needle is introduced 
in the lumbar region ; the withdrawal of cloudy 
fluid, mixed with fatty fragments, he regards as 
pathognomonic of pancreatic disease. It may 
happen that even during the operation the site of 
the abscess is made clear by the nature of the 
pus, its richness in fat, and the admixture of 
fragments of necrotic tissue. In rare instances the 
diagnosis cannot be made until a pancreatic fistula 
has developed. The condition, unless relieved 
by spontaneous rupture into the gut or by opera* 
tion, is probably fatal. The course of the disease 
may cover a few days or several months. 

(3) NtcroHc and Gangrenous Pancreatitis, — 
Necrosis of the pancreas, varying in d^ree, is an 
accompaniment of the various forms of acute pan- 
creatitis. It rarely occurs in the chronic types, 
^rger foci of destruction, the result of occlusion 
in the blood-vessels, may the cause of inflamma- 
tions. While the presence of microscopical and 


macroscopical areas or necrosis are the rule in 
hsemorrh^ic pancreatitis, in the suppurative forn^ 
sequestra are frequently contained within the 
abscesses. Their size is subject to great varia<r 
tion ; the middle portion, the tail, or the entire 
gland may have become separated. Fat-necrosis 
has been urged as a cause of the glandular necrosis. 
This is believed to result from extension of the 
haemorrhage, which commonly attends the fat-necro- 
sis, or from growth in size of the fat-necroses them- 
selves. There is little basis for this view, the 
evidence at hand pointing rather to the production 
of fat-necrosis as a consequence of the pancreatic 
disease. That self-digestion of the pancreas may 
cause such necroses seems probable from the two 
instances of the condition reported by Chiari. 
Pathological conditions in contiguous parts may, 
by extension to the pancreas, set up necrosis. . 

There is no special morbid anatomy, histology^ 
or symptomatology for this condition, seeing that it 
is closely related to haemorrhagic and suppurative 
pancreatitis. Its affinities with gangrenous pancre- 
atitis are also very close. 

Gangrenous pancreatitis may succeed the other 
forms of the disease described, and represents a 
stage in which, through the entrance into the already 
injured organ of putrefactive bacteria, complete 
tissue-death with subsequent decomposition ensues. 
The extent of the lesion depends greatly upon the 
primary exciting cause ; there may be complete 
necrosis of the gland or parts or it, and this may 
follow either haemorrhage, acute inflammation, or 
purulent infiltration, while in exceptional instances 
it may occur after injury, or from extension of dis- 
ease in neighbouring parts. Perforation of gall- 
stones, and consequent inflammation and putrefac- 
tion of the gland, as well as extension of gastric 
ulcerations to the pancreas, are established causes. 
In other cases the aetiology is obscure. Fitz thus 
describes the gangrenous gland ; ‘ The appearance 
of the pancreas varied according to the duration of 
the disease. About the fourth day, the pancreas 
may be doubled in size, dark red and of somewhat 
diminished consistency. It may be red, on section, 
or mottled red and grey. The tip may be shreddy, 
or the entire gland may be transformed into a dark, 
slaty-coloured, stinking mass. The adjacent parts 
may be infiltrated with a discoloured purulent fluid, 
or the coils of the intestine near the pancreas may 
be united by recent adhesions together and to the 
under surface of the diaphragm. . . . On the tenth 
day the pancreas may be dark brown, dry, firm. 
It may have a hsemorrhagic coating, or lie in a 
sponge-like mesh-work, infiltrated with dirty, green 
fluid. . . . Towards the end of the second week, 
the pancreas may be a soft, black, shreddy, sloughy, 
gangrenous mass, the central part being encapsu- 
lated by the peripheral portion. Between the pan- 
creas and the transverse colon may be a large 
quantity of chocolate-like fluid, and large bluish- 
black clots. Or the tail and a part of the body 
may be soft, grey, discoloured, and infiltrated with 
a thin, ichorous fluid, while the parapancreatic 
tissue is partly purulent and partly ichorous. . . . 
A few days later, the nancreas may be a thin, flabby, 
friable, greyish band, lying in a cavity behind the 
stomach, and attached by a few shreds to the 
omenta] wall ... At the end of three weeks, the 
dark brown pancreas may lie nearly free in the 
omental cavity. ... In the fifth week, the pan- 
creas may lie free as if macerated, in a cavity ex- 
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tending behind the csecum and descending colon> 
dn both sides of the spine, as far as the pel^. , . . 
At the end of seven weeks^ the ^creas may be 
transformed into a cylindrical, shreddy ma^ of 
brownish-black, friable tissue. This may he in the 
omental cavity, which is filled with offensive, black 
fluid, and communicates with the stomach and 
jejunum * In two cases reported by Chiari, the 
necrotic pancreas was discharged per rectum, with 
recovery. In one case the sequestrum showed 
scarcely any indication of pancreatic structure ; but 
instead there were larger and smaller islands of 
necrotic tissue, nchly infiltrated with polymorpho- 
nuclear leucocytes, many of which were fragmented. 
Micro-organisms were present in immense numbers, 
among which diplococci, streptococci and large 
thick bacilli could be distinguished. 

Gangrenous pancreatitis has rarely been produced 
in experiments upon the pancreas of animals, the 
procedures thus far employed in producing pan- 
creatitis having yielded haemorrhage and necrotic 
inflammations. When extensive injury has been 
inflicted upon the gland, death has resulted m a 
short time — 12 hours to 3 days — presumably before 
putrefactive organisms have l^d time to enter the 
injured organ and increase In two instances of 
diffuse hsemorrhagic pancreatitis following the in- 
jection of artificial gastnc juice into the duct of 
Wirsung, Pearce and the writer have noted in- 
vasion of the pancreas by ^as-producing bacilli, 
and the production of extensive necrosis with dark 
discoloration. Sequestration, on account of the 
short duration of life, had not taken place. 

The symptoms of gangrenous pancreatitis are 
those of suppurative pancreatitis. The diagnosis 
would be made upon the same general basis ; con- 
firmation would only be rendered possible by a 
surgical operation, the evacuation of the sequestrated 
organ with the dejecta, or post-mortem examina- 
tion. Peritoneal fat-necrosis is a very common 
attendant, and may be the ‘sign-post’ upon the 
opening of the abdominal cavity by the surgeon. 
See Fat-Necrosis 

(4) Chronic Pancreatitis is characterised by a 
new growth of connective tissue with corresponding 
atrophy of the glandular structures Two main 
forms are recognised (i) a chronic inflammation 
extending from the ducts and met with in associa- 
tion with chronic catarrhal processes in the stomach 
and duodenum and in the bile-passages; (2) a 
chronic pancreatitis of haematogenous origin, result- 
ing from toxic material in the blood, produced 
particularly by alcohol and in vascular disease 
(Dieckhoff) 

An indurative pancreatitis which starts from the 
ducts (sialangitis ^ncreatica) is the common form. 
All conditions which favour the entrance of micro- 
organisms into the duct (cholelithiasis, carcinoma) 
predispose to it. Occlusion of the ducts by pan- 
creatic calculi also produces chronic pancreatitis. 
The new tissue grows about the blood-vessels, 
around the pancreatic ducts and the nerves, and 
eventually increases the interstitial bands running 
between the lobules and separating the acini. The 
secreting structures undergo fatty degeneration and 
atrophy, finally disappeanng entirely. In closure 
of the pancreatic duct by stone or chronic mflamma* 
tion, the pressure ofjhe retained secretion causey 
atrophy and disappearance of the glandular cells, 
with a subsequent new growth of connective tissue. 
The interlobular adipose tissue tends also to become 


increased. The sclerosis may involve the whole 
organ, converting it into a fibrous strand, in which 
few or no remains of glandular tissue may be fimnd ; 
or it may affect a circumscribed portion (especially 
the head) of the gland. Riedel has emphasued the 
occurrence of cmonic inflammation of the head of 
the pancreas in association with gall-stones, and has 
seen the condition relieved afo their removal. 
Korte has described compression of the commoq 
bile-duct by a small nodule of the pancreas in- 
volved in chronic pancreatitis Experimental scle- 
rosis can be produced by a ligaturing of the ducts 
in animals, and by injections of blood and irritants 
into the duct of Wirsung (Korte and Flexner). 

Indurative pancreatitis may result from endarte- 
ntis obliterans, and is then to be regarded as a 
prt of a general process affecting the organs of the 
body. degree of connective-tissue growth is 

variable, and may be only small in amount ; or the 
gland maybe reduced to a ‘mass of fatty tissue.* 
The coeliac axis shows advanced arteno-sclerosiy 
with calcification Syphilis is an undoubted cause 
of indurative pancreatitis. Its setiological signifi- 
cance IS seen at once in congenital syphihs. 
Rokitansky and Birch-Hirschfeld dwelt on the 
syphilitic sclerosis of the pancreas, and pointed 
out that It occurs both with and without the 
presence of gummata. In the severer grade of 
the congenital disease the interstitial portion is 
increased to such an extent that the secretmg tissue 
may be entirely destroyed. Alcoholism is another 
cause of connective-tissue proliferation. Sclerosis 
of the pancreas may be associated with hepatic 
cirrhosis. A similar association with chronic ne- 
phntis has been noted. Hansemann has drawn 
certam analogies between the small granular kidney 
and the so-called simple atrophy of me pancreas. 

The chief interest in sclerosis and atrophy of the 
pancreas relate to their association with diabetes 
melhtus, which w ill be discussed later m the p'esent 
article 

5. Pancreatic Cysts — Retention-Cysts are 
the most common (p. 360). The obstruction may 
be in the mam ducts or m the smaller branches. It 
may result from compression or obliteration of the 
ducts, or both combined. The most frequent cause 
is chronic indurative pancreatitis, in which the new 
growth of connective tissue compresses and obbte- 
rates the ducts. A similar condition has, m a few 
instances, been produced expenmentally ; once by 
Miroloix, who injected a mixture of soot and 
vaselme into the duct of Wirsung, after tying the 
accessory duct, and agam by the wnter, who ob^ 
served cysts develop m the pancreas of the 
after the injection of dilute aads (hydrochlonc, 
sulphunc). When the animals were killed after 
penods of from three to four weeks, the pancreas 
was found contracted and indurated. The cysts 
contained an opaque glutinous fluid. Tumours 
ressing upon the main duct may give rise to cystic 
ilatation. Penpancreatic fibrous induration, en- 
larged lymphatic glands, and gall-stones yitl^ 
the common duct may be the sources of pressure. 
Pancreatic calculi are among the important causes. 
The concretions may be m the imin ducts as 
as in the ^nailer ones, and the cystic dilatations 
may be smgle and large— as large as a chfld’a 
head — or smaller and miutiple {ranula pamreaHeei^^ 
It IS uncertain whether catarrhal infiammation can 
cause closure of the pancreatic duct : cysts from this 
source are unknown ; nor have cysts described 

4 * 
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as a result of the compression of the duct by tumours 
6f the pancreas itself. Ah unusual cause is the 
entrance of an Ascaris lumbricoides into the duct of 
Wirsung. That necrosis of the pancreas may lead 
to the production of cysts is shown by a case re- 
ported by Tricomi, in which, besides the presence 
of concretions, there was necrosis of the gland; 
moreover, in the writer’s experiments the remains 
of pancreatic tissue were found among the contents 
Of the cysts. Traumatism has been given as a cause 
of cysts. Blows on the abdomen, or constantly 
repeated pressure, are the most common forms of 
injury. In this connection, Osier mentions severe 
massage. The contents of the cysts are usually 
bloody, though they may be clear or yellowish. 
HsemOrrhage may have taken place into the re- 
tention-cysts, either shortly before operation, or at 
some more remote period. From the character of 
the wall and its relation to the ducts it is possible to 
decide whether the cyst has been preformed or not 
Cases of true apoplectic cysts, however, have been 
reported. When they arise independently of re- 
tention-cysts, they must be regarded as curiosities. 

Prolif^cUion’ Cysts . — In proliferative cysts there 
is no indication of any relation to retention or simple 
inflammation (p. 361). They are correctly regarded 
as representing a neoplastic change, being analogous 
to the proliferation-cysts of the kidney and ovary. 
They are usually multiple, and vary in size from a 
pea to a hen’s egg. From the fibrous coats of their 
walls, outgrowths in the form of excrescences are 
developed j these, as well as the inner surfaces of 
the walls, are covered with epithelium. The wall 
itself also contains acini, whicn often present lumina. 
In Menetrier’s case there were cysts in the liver 
also. Echinococcus-cysts of the pancreas appear to 
be very rare. Cysts are seated more often in the tail 
than in the head of the pancreas. The quantity of fluid 
contained within the cystsvaries neatly. The average 
is from one to three litres, and the maximum 20 
litres. In rare instances the contents are colourless, 
pale yellow, or yellowish-green. Usually they are 
Drown in colour, sometimes coffee-colour^, or red- 
dish-brown. Not infrequently they are turbid, 
muciginous, and more rarely gelatinous (colloid) or 
purulent. The admixture of blood, whether recent 
or old, causes profound changes. The fluid may be 
dark red and contain coagula, or present a chocolate- 
brown colour. The reaction of the fluid is usually 
alkaline, sometimes neutral, while in one instance it 
was acid. Tlie specific gravity varies from i ‘007 to 
I *02$. The amount of albumen fluctuates between 
0*56 per cent, and 10 per cent. It is composed chiefly 
of serum-albumen and globulin. Metacasein and 
peptone have been found in isolated cases. Sugar 
nas only rarely been found ; cholesterin is common ; 
urea, leucine, and tjrosine are unusual, while the 
pancreatic ferments have not always Seen demon- 
strable. In some cases one, in others all the fer- 
ments have been discovered. 

Symptoms. — The development of pancreatic 
cysts often pr<xeeds so insidiously, that until they 
reach a large size no subjective symptoms manifest 
themselves. Disturbances of digestion, preceding 
the appearance of a tumour, and extending over a 
long period, as well as painful colicky attacks, 
nausea and vomiting, together with progressive en- 
largement of the abdomen, have commonly been 
noted. Pancreatic salivation is rare. Emaciation 
is noted by Osier as a very common symptom. 
Some of the main symptoms may be referable to 


ehronic pancreatitis, which is the most fr<^uent 
cause of the condition, or to disturbances in adjacent 
organs upon which the cyst exerts pressure. The 
jaundice may be marked and enduring. Adhesions 
between the cysts and neighbouring organs may 
arise, and if the latter chance to be hollow viscera, 
rupture into them may take place. Hsematemesis 
has resulted from rupture of a blood-containing cyst 
into the stomach, and a very watery stool, with dis- 
appearance of the abdominal tumour, has been noted 
when the cyst has broken through into the intestine. 

The swelling caused by the cyst may be regional 
or produce a general enlargement of the abdomen. 
Usually it is limited to the epigastrium, and inas- 
much as the tail and body are more frequently af- 
fected, it is most likely to be marked in the left 
epigastrium, the mesogastrium, and the left hypo- 
chondriac region. Under certain circumstances the 
abdomen may reach an enormous size. The tumour 
is smooth ; fluctuation is commonly present, but 
may be absent if the cyst is well filled. On per- 
cussion, the note is completely or partially tym- 
panitic, depending upon the condition of the over- 
lying hollow viscera. The movements of the dia- 
phragm may cause oscillations of the tumour, and 
lateral movements may be obtained through the 
abdominal walls. 

Treatment. — Cysts of the pancreas come into 
the category of surgical diseases. Puncture, total 
removal, partial extirpation with drainage, and in- 
cision and drainage have all been practised. In 
seven cases in which puncture was done, five deaths 
occurred ; in 1 1 cases of total extirpation, two 
deaths; in 12 cases of partial extirpation, four 
deaths ; in 12 cases in which incision was done in 
two operations, there was one death (due to dia- 
betes) ; and in 58 cases with immediate incision, 
there were seven deaths (Osier). 

6. The relation of diabetes mellitus to 
disease of the Pancreas. —Extirpation of the 
pancreas in the dog causes, without exception, dia- 
betes of severe degree. The elimination of sugar by 
the urine reaches 10 per cent or more ; the animals, 
notwithstanding their ravenous appetites, lose weight 
and flesh ; they exhibit pronounced thirst, and ulti- 
mately become very weak and succumb. Complete 
extirpation of the gland in cats, rabbits, swine, 
toads, and frogs, is followed by similar results. In 
birds, removal of the pancreas gives rise to diabetes, 
but without causing a constant glycosuria. The 
blood, on the other hand, shows considemble in- 
crease in its sugar-content (hyperglychsemia). Dogs, 
after extirpation has been practised, may begin to 
secrete sugar from the kidneys as early as six hours 
after the operation. The amount gradually increases 
until on the third day it reaches 8-10 per cent. 
The maximum recorded is 22 per cent. The 
highest percentage are maintained until toward the 
end, but finally, and when the emaciation has be- 
come very great, the {quantity is diminished. As 
the sugar falls to the minimum, acetic acid, acetone, 
and oxybutyric acid appear in the urine. The acme 
of the secretion of sugar is reached from carbo- 
hydrate food ; but a pure albuminous diet does not 
r^uCe the amount below 5-6 per cent, while 
festing for a period of seven days does not suffice 
to cause its entire dbappearance (von Mering and 
Minkowski). Incomplete removal of the pancreas 
is not necessarily followed by diabetes. If one-fifth 
of the gland be left either in situ or transplanted 
beneath the skin, the diabetes may be averted* 
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$houl4 the amount left behind sink to ^ or 
or should a larger remnant suffer later in its nutri- 
tion and undergo atrophic change, a mild form of 
diabetes anses which, however, tends, through pro- 
ressive degenerative changes in the gland, to 
ecome more severe, and to terminate fatally. The 
voided sugar is glucose. Saccharose, maltose, lac- 
tose, Isevulose, and galactose are eliminated chiefly 
as dextrose. Traces of laevulose and galactose 
appear, however, in the unne. Hyperglychsemia 
oes hand in hand with glycosuria. The former is 
emonstrable four hours after ablation, and reaches 
Its height in 24 hours (Lepine) Towards the end 
of the disease, when the glycosuria diminishes, the 
hyperglychsemia also falls. 

Diabetes, the result of total extirpation of the 
pancreas, is fatal. No other organ can act vicari- 
ously m regulating the carbohydrate metabolism 
of the body. Hence the function of the pancreas, 
the disturbance of which produces diabetes, may be 
regarded, in Minkowski’s sense, as specific This 
IS not, however, equivalent to saying that the 
pancreas is the only organ, the disturbance of 
whose functions is capable of producing diabetes. 
It IS probable that other organs also preside over 
the carbohydrate metabolism, although perhaps in 
a less degree, and that the pancreas may act 
vicariously for them, although they themselves 
have not the power to be substituted for the 
pancreas (Naunyn) Reale and Minkowski have 
shown that the removal of all of the salivary glands 
in the dog is followed by a transient glycosuria 
reaching 3 per cent of sugar 

There are no records of complete removal of the 
pancreas in human beings Partial resections of 
the gland have been followed by glycosuria or 
diabetes. In the latter cases, the interval between 
the operation and the appearance of the symptoms 
was as great as a year and nine months, and the 
result may have depended upon a progressive 
degeneration That the pancreas in human beings 
shows marked pathological changes in cases of 
diabetes is shown by numerous observations. Of 
the causes of the pathological changes m the 
pancreas which produce diabetes, the chief one is 
supplied by concretions m the ducts. Of 72 cases 
14 were due to pancreatic calculi (Hansemann). 
The pancreatic changes consist of secondary atrophy 
{see Chronic Pancreatihs, p. 1153). Next 
in frequency come the pnmary atrophies, fibrous 
indurations, and instances of interstitial lipoma- 
tosis Attention should be paid to another possible 
explanation of pancreatic atrophy, namely, a 
cachectic condition which may be the result and 
not the cause of diabetes (Friedreich, Naunyn) 
Hansemann has undertaken to distinguish between 
the two forms of pancreatic atrophy. In the 
cachectic form, the organ iscyhndncal, and sharply 
demarcated from its surroundings Microscopically, 
the stroma and glandular cells are umformly 
atrophic. In diabetic atrophy, there is interstitial 
pancreatitis ; on account of adhesions, the gland is 
with difficulty separated from its surroundings, and 
presents a brownish coloration (although it is not 
pigmented), is of smoother texture, and micro- 
scopically shows hypertrophy of the stroma and 
atrophy of the secreting cells and islets of Langer- 
hans {ttUra-acmcus pancreattHs), Other forms of 
interstitial pancreatitis may be ^associated with 
diabetes. Hansemann has seen diabetes in an 
mly case of interstitial pancresititis, and is of the 


belief that a particular form of pancreatitis, which 
he calls granular atrophy, is always associate with 
diabetes. Hanot has described cases of bronzed 
diabetes {diadite bronzi) m which, brides pan- 
creatic disease, hypertrophic cirrhosis of the uver 
has been present (p. 889). Opie says, ‘ clinically, 
the picture is one of a rajpidly fotal diabetes melhtus 
associated with cirrhosis of the Uver, usually the 
hypertrophic variety Bronzing of the skin is not 
constant, but has been present in the majority of 
cases. At autopsy, has been found a deep pig- 
mentation of the liver and pancreas, associated 
with cirrhosis and interstitial pancreatitis.’ Opie 
has recently described an instance of pancreatitis m 
which the lesions of the pancreas were limited to 
the islets of Langerhans, which showed hyahne 
degeneration. 

Although the evidence is not complete and un- 
mistakable, yet it must be r^arded as proving that 
the pancreas in man, as in ammals, is intimately 
concerned m regulating the carbohydrate meta- 
bolism of the organism, and that a failure of the 
function of the organ in man — analogous to total 
extirpation in ammals — is followed by symptoms 
of diabetes. That this failure is independent 
of the digestive function is proven by the results of 
ligature and occlusion of me ducts, and that it 
depends upon an internal secretion supplied by the 
pancreas to the blood is highly probable. Whether 
this hypothetical secretion is the product of the 
cells of the islets of Langerhans is unproven. 
Should future study prove this view to be true (and 
the possibility is strengthened by Opie’s oteerva- 
tion) a closer differentiation of pancreatic disease 
than exists at present will be rendered necessary, 
and in this light the discrepancies m the relation of 
diabetes and pancreatic diseases, now impossible of 
explanation, may receive their solution. 

The search for the cause of pancreatic diabetes 
has given rise to much ingenious speculation and 
numerous experiments. Thus for no satisfoctory 
theory has been advanced, nor have the views put 
forward found support in experiment. Von Meiing 
and Mmkowski proposed two alternatives . (x) 
there takes place after extirpation of the pancreas 
an abnormal accumulation of injunous substances 
which it IS the function of the gl^d to destroy ; or 
(2) an important and irremediable function m the 
regulation of the carbohydrate metabolism is 
abolished by the removal of the pancreas. The 
former alternative was abandoned by Minkowski 
himself in later wntings. The latter still has the 
greatest number of adherents, although it possesses 
a purely hypothetical basis, its adoption would 
bring the pancreas into line with other organs, e4g. 
thyroid gland and adrenals, which secrete mternally 
or exhibit, according to Hansemann, a positive 
function. The manner of the regulating mechanism 
of the internal secretion is differently conceived of 
by different wnters L^pme has concluded, upon 
an experimental basis, that the normal pftnci|as 
contains a glycolytic ferment, which finds its way 
into the lymph and blood, where it is contained 
within the white blood-corpuscles. The ferment 
controls the consumption of sugar by the tissues. 
Its absence is followed by hyperglychsemia and 
diabetes. The existence of the hypothetical for- 
ment has not been rendered more probable by the 
results of subsequent expenments, carried out by a 
number of investigators, and the occurrence of a 
specific glycolytic power in the blood has, indeed, 
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been rendered highly doubtful. Chauveau and 
Kaufinann have proposed the opposite hypothesis, 
(n opposition to tne view that diabetes results from 
dimiimh^ sugar-destruction, they have set up the 
theory that it depends upon increased ^ sugar-pro- 
duction by the liver. In respect to this function, 
they regard the liver and pancreas as closely related 
and mutually dependent organs. The pancreas 
regulates, through the nervous system, the produc- 
tion of sugar by the liver. The inhibitory centre 
is located in the medulla oblongata, and the centre 
of irritation is in the upper cervical region of the 
spinal cord. The pancreas acts upon the centres 
in opposite ways. The ‘ nervous ^ theory, however, 
was not wholly confirmed by further experiments ; 
and Kaufinann in a later paper admits a partial 
direct influence of the pancreas upon the functions 
of the liver. Minkowski is certain that in experi- 
mental pancreatic diabetes, the fault is not in- 
creased production of sugar, but disturbances of con- 
sumption. The brothers Cavazzani would explain 
diabetes following extirpation of the pancreas as 
brought about by consequent alterations of the 
liver. Experiments have shown that irritation of 
the coeliac plexus causes an increase of sugar in the 
hepatic blood. A similar irritation may follow 
removal of the pancreas. Hence an excess of 
sugar is produced in the liver, the metabolism of 
that oi^n is increased, and degenerations result. 
The theory is scarcely tenable in view of the effects 
of the transplantation of the pancreas. Thus far, 
none of the theories advanced suffices to explain all 
of the phenomena observed. What appears to be 
beyond doubt is that diabetes results from the 
failure of a special internal function of the pancreas, 
and that it is not due to nervous lesions or to the 
absence of the digestive secretion of the pancreas. 

7. Tumours. — Carcinoma . — The most im^r- 
tant neoplasm of the pancreas is carcinoma, which, 
while by no means frequent, is probably less rare 
than statistics would seem to indicate. Primary 
carcinoma of the pancreas is, however, much less 
common than the secondary disease. Decision as 
to the primary seat of the cancer is not always easy, 
since tumours of similar structure may spring from 
the duodenum. Even the microscopical examina- 
tion will not always suffice for making a distinction, 
and carcinomata springing from the ducts may 
grow to simulate cylindncal-celled epitheliomata. 

The most common seat of the tumours is the 
head of the organ. The most common form is the 
Acirrhous cancer ; only rarely are encephaloid and 
colloid or cylindrical-celled tumours found. When 
it is the seat of carcinoma, the pancreas is enlarged 
and the tumour-nodules vary in size from that of 
a l^d’s to that of a child’s fist ; only rarely have 
larger masses been observed. The portion of the 
organ not implicated by the tumour may be entirely 
normal^ or show only an increase of connective 
tissue. By extension of the tumour, the liver, 
stomach, duodenum, and gall-bladder may become 
implicated. The omentum, mesentery, large in- 
testine, and other or^ns suflfer less frequently. 
On account of the predilection for the head of the 
pancreas, the tumour frequently, even at an early 
period, compresses the common bile-duct Com- 
pression of the duodenum and stenosis of the 
pylorus may also result. More rarely compression 
of the colon, the portal vein, the aorta, the splenic 
aad mesenteric vessels, and inferior vena cava has 
been noted. 


'Males are affected nearly twice as frequently as 
females. The disease has been observed in early 
life, but its chief incidence has been noted in the 
four decades, from the thirtieth to the seventieth 
year inclusive. 

Symptoms. — A satisfactory diagnosis is not often 
possible. The symptoms arise more especially 
from implication of adjacent organs, and only 
rarely can be traced to the pancreas itself. Dis- 
turbances of digestion appear early ; there is more 
or less loss of appetite, or, on the other hand, 
abnormal sensations of hunger, pressure, and 
discomfort following meals, fulness in the epigas- 
trium, heart-bum, eructations, nausea, and even 
vomiting. As the disease progresses these 
symptoms become even more marked. Com- 
plete anorexia, a positive loathing of food, 
especially meat, may supervene. Whether or not 
these symptoms are referable wholly or in part 
only to implication of the stomach and duodenum 
has not been decided. There are, however, cases 
in which the appetite and functional activities of 
the stomach do not suffer, although, despite the 
ingestion of a considerable amount of food, there 
is progressive loss of weight and strength. The 
disturbances of indigestion are increased if the 
tumour compresses the pylorus and duodenum, 
since, as a consequence, dilatation of the stomach 
and stagnation of the ingesta occur. Perforation 
of the tumour into the stomach or duodenum 
is associated with hsematemesis. Chemical ex- 
amination of the gastric contents has shown, 
in a few instances, absence of free hydrochloric 
acid, although the stomach was not anatomically 
affected. On the other hand, a case is recorded 
in which, although the pylorus was compressed, the 
gastric contents showed 2 '6 per cent, of hydro- 
chloric acid. 

One of the most notable symptoms is jaundice, 
which occurs, often early in the disease, not so 
much in consequence of invasion of the parapan- 
creatic structures as from compression of the 
common bile-duct in its course through the head of 
the pancreas. While its onset may be sudden and 
follow an attack of colic, it usually appears 
gradually, and shows a steady increase in intensity. 
On the other hand, jaundice may be entirely 
wanting. 

As indicating interruption of the normal functions 
of the pancreas, fatty stools are to be noted. The 
condition has been not infrequently observed. 
Chemical examination has revealed one-fourth of 
the entire content of the dejecta to consist of fat. 
There is disturbance also of the proteid-digestion ; 
the feeces contain undigested muscle, &c., and the 
total volume of the stools is greatly increased. 
Instances have been observed in which much of the 
food pwsed through the intestine undigested. The 
exclusion of bile also produces characteristic 
changes in the stools. 

Pam in the epigastrium is usually present ; it 
may be intense and continuous or intermittent. 
After the extension of the tumour to other viscera, 
the pain may cease to be localised. Sensitiveness 
to pressure over the region of the pancreas may 
become a marked and distressing symptom. After 
a time, a tumour may be palpated, although the 
fact that the pancreas lies behind the stomach, and 
is covered in part by the left lobe of the liver, 
makes this sign less reliable. Osier estimates that a 
tumour or resistance is to be made out in 20 to 25 
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per cent, of all cases. The tumour may be smooth, 
nodular, or lobulated ; it may be sharply circum- 
scribed, and when Umited to the head of the 
pancreas will be found to the right of the verte- 
bral column and in the region of the pylorus. 
Except in rare cases, it is fixed and immovable. 
Pulsation, conducted from the aorta, may be 
observed, and has led to a wrong diagnosis of 
aneurysm. Confusion with the distended gall- 
bladder has also occurred, and is a real danger. In 
some cases two tumours have been made out, one 
of which was an enlarged and turgid gall-bladder 
Pressure of the tumour upon the portal vein has 
produced ascites the exudate is clear and serous, 
and only rarely has chylous fluid been observed 
(Senti). The enlargement of the spleen and 
appearance of haemorrhoids doubtless depend upon 
compression of the vena porta Pressure upon the 
ureter has produced hydronephrosis (R^camier) 

General failure of nutrition, increasing epigastric 
pain and cachexia are present towards the end In 
pancreatic carcinoma, however, the cachexia de- 
velops relatively early, so that some authors have 
viewed it as especially characteristic of this form of 
the disease The volume of the unne may be 
increased ; albumen is commonly found, sugar 
much more rarely. Maralli^ found among fifty 
reported cases the occurrence of sugar in thirteen, 
and he expresses the opinion that if looked for 
earlier it might possibly be found more frequently. 
Cases have been reported in which it was found at 
certain stages, but disappeared just before death 
On the other hand, cases of complete destruction of 
the gland by cancer have been noted without the 
mesence of sugar m the urine, a fact attributed by 
Hansemann to the persistence of the power of 
internal secretion in the cancer-cells 

The points of greatest diagnostic importance are 
intense and permanent jaundice, dilatation of the 
gall-bladder, rapid emaciation, and the presence of 
a tumour in the epigastric region Of less 
importance are features pointing to the disturbance 
of the functions of the gland (Osier) 

The duration of the disease vanes greatly. Some 
cases end fatally two to three months after the 
appearance of the first symptoms Other cases 
have lasted as long as two years Most authors 
take six months as the average duration. The 
prognosis is always grave Several patients (six 
according to Korte) have recovered after surgical 
operation Drugs are useless, although certain 
concomitant symptoms call for the exhibition of 
appropriate m^icaments 

Sarcoma of the pancreas is a rare disease Of 
those descnbed, the majority have been secondary. 
On this account the type ox the tumour has varied 
with that of the original growth. 

8 . Tuberou loafs — -Mihary tubercles as apart 
of the disseminated disease are not uncommonly 
met with. Larger tuberculous foci occur much 
more rarely. The chief mode of propa^tion is 
hxmatogenous ; but infection through ue duct 
would seem to be possible, although no positive 
instances are on record. Tuberculous lymphatic 
lands may become united to the pancreas by ad- 
esions, and growth take place into the pancreas. 
No symptomatology of tub^ulosis of the pancreas 
18 known, and no treatment is applicable. The 
disease has been revealed acoidentally bv the sur- 
geon, and Sendler has removpda portion of the gland 
on account of tgbjsrcttlosts with successful results. 
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p. 8y|i>hills occurs under two forms: a chronic 
indurative pancreaUtis and gummata. OecaaUmally 
both are found combined. The chronic indurative 
form IS met with chiefly as an accompaniment of 
congenital syphilis, leas often as a result of the 
acquired disease {see Chronic Pancreatitis, 
p. HS3). The gummata in congenital syphilis may 
be numerous and miliary m size j m the acquued 
disease they reach a larger size, but are ww in 
number or occur as solitary tumours. In Schla- 

enhaufer’s case the gumma was as large as a 

azel-nut The condition has no especial sympto- 
matology ; so far as known the clinical manifesta- 
tions are those of a chronic interstitial pancreatitis. 
Sec also Pancreatic Concretions, p. 334. 

Simon Flbxnbr. 

PANDEMIC DISEASES (vai/, all; and HijfiaSf 
the people). — Epidemic diseases which affect 
groups of several countnes or the world generally. 
See Epidemic ; and Periodicity in Disease. 

PANTICOSTA, in the Spanish Pyrenees >- 
Thermal waters. See Mineral Waters 

PAPILLOMA {paptlla^ a mpple, a wart). — A 
tumour composed of hypertrophic papillae, either 
of the skin, or of a mucous or a serous membrane. 
Su Tumours. 

PAPULE — Synon. ; Pimple ; Fr. Papule ; Ger. 
PapeL — A small, solid, circumscnbed prommence 
of the skin. A papule may be conical, hemispherical, 
or flat at the top The lesion may be the result of 
inflammatory exudation, of new-growth, or of 
accumulation of some secretion deep in the skin. 
See Lichen Planus (p 871) ; and Dysidrosis. 

PARACENTESIS (iropii, at the side ; and 
I pnck) — Synon. : Tapping ; Fr. ParacenUse % 
Ger ParaceiUese, — The term Paracentesis is 
rapidly becoming obsolete, and replaced by other 
words such as aspiration, exploration, or drainage. 
The term, however, is suU appUed to 'tapping’ 
operations on the aMomen, thorax, and head. 

The insertion of a hollow tube, whether in the 
form of a cannulaor of the modem explonng needle, 
is practised for two distinct objects, (i) For the 
purpose of dis^osis, i.e merely to ascertain the 
presence and nature oi fluid in a suspected region ; 
(2) For the purpose of treatment, i e. with the 
object of removing the fluid from the cavity. For 
diagnostic purposes an explonng needle is sdlL 
constantly employed when fluid is suspected m 
the pleural cavity, lungs, or pencardium. On 
the other hand, the employment of this method in 
the case of the abdomen cannot be too strongly 
condemned In this way vascular tumours have 
been punctured, and the patients have died from 
the resulting luemorrhage. CoUecttons of pus or of 
decomposing urine, as in certain cases of hydro- 
nephrosis, have been pierced by the iieeitte,4nid the 
fluid has leaked into the pmtoneal cavity and 
caused frital perltomtis. The wnter has seen a 
patient bleed to death owing to a tew punctures 
that were made into a lauoocythsemic liver widi a 
view to localisii^ % suspected hepatic abscess. SU 
Aspirator. 

I. Papiioanteale ThopcuiUi. — The methods 
emplo^red for diagnostic purposes^ and lar treat- 
jnent in suigical diseases or tbit pledhe, luhgi» and 
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pericardium will be dealt with m the article! Peri- 
cardium, Surgery of ; and Pleura, Surgery of. 

2. Paracentesis Abdominis. — Practically 
the only condition for which paracentesis is per- 
formed is ascites. The best instrument for this 
operation is Thompwn’s syphon-trochar, or one of 
its many modifications. In this instrument the 
cannula is fixed to the handle and has a lateral 
opening about its middle to which a long indiarubber 
tube is attached. The trochar is continued through 
the handle of the instrument and terminates in a 
button. The instrument is inserted in the ordinary 
way, the trochar is then drawn back until its head 
is past the lateral opening in the cannula, through 
wmch the fluid will then flow. The in^arubber 
tube must be carried into a vessel containing car- 
bolic-acid solution. The result is that a syphon 
action is established of sufficient force to exhaust 
the cavity ; at the same time the accidental entrance 
of air is rendered impossible. 

In the case of the abdomen it is better not to use 
any apparatus that exerts any marked degree of 
suction. The operation is performed in the follow- 
ing way : The abdominal wall should be thoroughly 
cleansra with soap and water and then with turpen- 
tine. The bladder and rectum should be empty, 
and the maximum area of dulness definitely ascer- 
tained by percussion. The distended abdomen is 
then surrounded by a sterilised many-tailed bandage, 
and a small opening with a pair of scissors may be 
made in this just before the instrument is inserted. 
In ordinary cases it is best to puncture in the middle 
line, but if there be an enlarged uterus or some 
abdominal tumour it may be more convenient to 
perforate in the linea semilunaris or some other 
spot. If possible, the patient should be placed in a 
chair which can be tilted backwards if necessary in 
the event of the patient fainting. If the instrument 
is sharp a local anaesthetic is not necessary. It is 
sometimes advisable, in order to allay the appre- 
hensions of the patient, to inject a little sterilised 
water or j 9 -eucaine. The instrument is pushed 
firmly and (Quickly through the abdominal wall, and 
the trochar is then withdrawn leaving the cannula 
in place. As the fluid gradually escapes the band- 
age can be tightened by the nurse or assistant. If 
the patient shows any signs of collapse it is advisable 
to remove the cannula, or, at any rate, to stop the 
flow of fluid, and place the patient in a horizontal 
position until he recover sufficiently for the evacua- 
tion to be continued. On withdrawing the cannula 
the wound in the skin may gape a little, in which 
event one or two stitches should be inserted. The 
dribbling away of fluid through the puncture-hole 
is, if anything, beneficial, and an antiseptic dressing 
removes all fear of septic invasion. See also 
Peritoneum, Acute Inflammation of ; and Peri- 
toneum, Tuberculosis of. 

Paracentesis Capitis. — This operation is 
sometimes performed in cases of chronic hydro- 
cephalus. When the intra-cranial pressure is very 
high there is improvement as soon as sufficient fluid 
has been let out. Within a short time, however, 
the former tennon is generally again reached. Of 
recent years intermittent withdrawal of fluid by 
means of a trochar been tried on a large scale, 
^t with few, if any, instances of permanent benefit. 
If It is advisable to withdraw some fluid in any 
given Oise a smali-sized trochar of ordinary shape 
is suffident. No aipiiation of any kind shcnild oe 

«mifl(qred. The skin hwlng been ptoperiydeMwd 


the trochar is inserted through the anterior fonts- 
nelle, at some little distance nom the middle line, so 
as to avoid wounding the superior longitudinal 
sinus; the cerebro-spinal fluid immediately spurts 
out with considerable force. Very soon, however, 
the fluid ceases to flow, excepting a few drops with 
each expiratory movement. The cannula is then 
withdrawn and the punqture closed with collodion. 

Henry Percy Dean. 

PARAD, in Hungary. — Sulphate-of-iron 
waters. See Mineral Waters. 

PARESTHESIA (vapd, beside, hence amiss, 
incorrectly; and aXaBTjffis, sensation). — A term 
applied to abnormal sensations experienced by a 
patient, distinct from mere excess or diminution of 
feeling ; for example, tingling, itching, and formi- 
cation. See Sensation, Disorders of. 

PARALDEHYDE.HABIT.~5'« Habits. 

PARALYSIS (irapdXuotSf weakness, palsy). — By 
paralysis is meant the inability to move voluntarily 
a certain muscle or muscles, or to appreciate any 
of the ordinary sensory stimuli. This implies an 
interruption or impairment of the continuity which 
normally exists between the peripheral apparatus 
and the central nervous mechanism. Strictly 
speaking such an interruption may either be in the 
centripetal or sensory structures, leading to im- 
paired or disordered sensibility, or in the centri- 
fugal or motor structures, causing impairment or 
loss of motor power, or may involve both simul- 
taneously. Sensory impairment, however, may, 
on account of the erroneous impressions which 
reach the centre and determine or guide movement, 
lead to what appears to be motor paralysis. 
Locomotion, and the accurate use of the upper 
limbs, may thus be rendered impossible. Such a 
condition is seen in the ordinary form of locomotor 
ataxy or tabes dorsalis, and in cerebellar disease. 
In some cases we have to deal with disorder or 
impairment of both sensory and motor mechanism, 
but in the great majority of cases of paralysis the 
essential lesion is one of the motor apparatus, and 
to this we shall direct our chief attention. 

The motor apparatus consists of nervous and 
muscular elements. It is true that diseases of 
bones and joints also lead to interference with 
motor power, and to that extent may be regarded 
as causes of paralysis. But such conditions do not 
necessarily imply any lesion of the nervous or 
muscular apparatus, and need not be considered 
here. So that in reference to the causes of paralysis 
we have to consider only diseased conditions of 
(i) the nervous system; (2) the muscular ap- 
paratus. 

The motor nervous system consists of two ele'- 
ments or neurons— the upper motor segment, or 
upper neuron, comprising the pyramidal cortical 
cdls, and the fibres of the direct and cronied 
pyramidal tracts, situated respectively in the 
anterior columns, and the lateral columns of the 
•spinal cord. The lower motor segment or lower 
neuron comprises the cells of the anterior homt, the 
motor nerve-fibre, and its termination in the 
muscle. Between these two neurons it Is thought 
that there is no absolute continuity, but t^t there 
is such dole contiguity between the branchl^ 
tewninotioni of the pynunidal fibie and the pio^ 
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cesses of the cells of the anterior horns that th^ 
transmission of impulses is rendered quite ei^y. 

Such is the motor nervous mechanism for the 
limbs, and the parts of the body generally related 
to the spinal cord. Certain musclW, however, are 
not supplied from the spinal cord, but from the 
cranial nerve-nuclei. For these, of course, there is 
no fibre tn the pyramidal tract of the cord, although 
there is the analogue to this in the fibre which 
connects the cortical cell with the cell in the nucleus 
of the cranial nerve related to it, this cell being 
Itself the homologue of that in the anterior horns of 
the spinal cord, and the fibre firom it to the muscle 
being an ordinary motor nerve-fibre. Thus a 
muscle in the face is supplied by a fibre from the 
facial nucleus in the pons, the cells of this nucleus 
being closely analogous to those of the anterior 
horns in the spinal cord, and in, at least, close 
contiguity to the terminations of the fibres which 
are a direct continuation of the pyramidal cells in 
that part of the cortex known as the face-area. So 
that in the parts related to the cranial motor nerves 
also, we have an upper and lower motor segment or 
neuron — the upper comprising the cortical cell and 
Its continuation to the vicinity of the nuclear cell, 
and the lower compnsing the nuclear cell and its 
nerve- fibre to the muscle. 

The symptoms accompanying lesions of the two 
neurons are as a rule quite distinctive If the 
lesion is one of the upper neuron there is present, 
loss of power in proportion to the seventy of the 
lesion, and distributed according to its situation. 
Rigidity or spasticity is also as a rule present, 
and accompanying this exaggeration of the deep 
reflexes. If the lesion is such as to affect parts 
which subserve the lower limbs ankle-clonus is 
frequently present, its presence or absence depend- 
ing upon tne severity of the lesion. The plantar 
reflex is also modified, so that the toes, mstead of 
being, as they normally are, flexed, on tickling the 
sole, are extended {see Babinski’s Sign). /Uong 
with these symptoms of loss of power, ngidity, and 
increased deep reflex the nutrition of the parts 
concerned is unimpaired, and the electrical reactions 
are not in any way alter^ A common example of 
such a condition is hemiplegia, the result of a lesion 
in the cortex or just under it, or, as often happens, 
in the internal capsule In such a case the lesion 
is one of the upper neuron, and the symptoms are 
those just described— loss of power, spastic ngidity, 
exaggeration of deep reflexes, and intact nutntion. 
It IS true that in some cases of hemiplegia there is 
impaired nutrition of the affected limb or hmbs, 
but this is almost, if not quite, mvariabl^ associated 
with some arthritic changes, and really independent 
of the lesion of the neuron. Sensory imf^rment 
may also be present, the result of involvement m the 
lesion of sensory fibres. Another example is fur- 
nished by the ordinary case of so-called lateral sclerosis 
or spastic paralysis. In this condition the disease is 
one of the pyramidal tracts m the cord — part of the 
upper neuron— and in this condition also there is 
loss of power, spastic rigidity, exaggeration of deep 
reflexes and unaltered nutrition, and the muscles 
respond normally to all electrical tests, It must 
not be forgotten that in many cases of, e.g., spinal 
caries or other condition giving rise to inflammation 
of the smnal cord (myelius) there is, in addition to 
the or^ary syihj^oms of disease of the upper 
neuron, some impaired sensibility, perhaps also 
some muscular wasting and trophic changes. But 
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th^ additional symptoms are the result of disease 
affecting other structures which are situated dose 
to that part of the upper neuron involved in 
diseased condition. 

If the lower motor neuron is affected there is an 
entirely different set of symptoms. JBesides the lo» 
of power there are wasting, impairment of nutntion, 
coldness and blueness of extremities or other evi- 
dence of trophic disturbance, impairment or loss of 
deep reflexes, and altered electrical reactions. The 
alterations in electncal reactions may briefly be 
descnbed as reduced or suspended reaction to a 
faradic current and an altered galvanic reaction — 
altered, perhaps, not only in the quantity of the 
reaction, but also in its quabty {su Electricity 
IN Medicine) Examples of such an afifection are 
found in such a disease as the ordinary in&ntile 
spinal paralysis, in which the lesion is one of the 
cells in the antenor cornua of the spmal cord ; m 
the ordinary form of Bell’s paralysis — facial paralysis 
— m which the lesion is one of the fluual nerve as 
it passes through the temporal bone; in multiple 
alcohohc neuritis, in which the penpheral nerves of 
the limbs are the parts prmcipally and often exclu- 
sively affected, and m post-^phtheritic paralysis. 
In sdl these forms of paralysis we have loss of 
power, muscular wasting, impaired or lost deep re- 
flexes in the parts affected, trophic changes, and 
altered electncal reactions ; so that it is impossible 
to mistake them for diseases of the upper segment 
It IS true that m multiple neuntis there is often a 
kind of ngidity present, but it is not of the spastic 
type found in lesions of the upper neuron, W is 
dependent upon structural alterations and contrac- 
tion of the muscles themselves, the result of mter- 
ference with their nutntion. 

One disease of the motor nervous system ments 
particular attention here because it is one m which 
both the upper and lower neuron are affected — the 
disease known as amyotrophic lateral sclerosis. As 
its name implies, this is a disease in which sym- 
ptoms of lateral sclerosis are associated with those 
of muscular atrophy ; so that the promment sym- 
ptoms are loss of power, spastic weakness and 
muscular wasting In some cases the spastic weak- 
ness IS the first sign— affection of the upper motor 
neuron ; in other cases the muscular atrophy is the 
first sign — affection of the lower motor neuron ; 
in other cases there is evidence that the spasuc 
condition and the muscular atrophy are simul- 
taneous m onset. It seems likely that in this 
disease we have to deal with a degeneration of 
whole motor system, and that £is d^eneiation 
may show itself m some cases first m the Uj^per 
neuron, in other cases in the lower, while in stiU a 
third class the evidence may point to a simultaneous 
affection of both neurons. In many instances it is 
the case that not only are the purts of the motor 
nervous system subserving the Umbs affected, but 
also the parts connected with the flice, tongue, and 
deglutition affected. In other words, the 
logues in the pons and bulb of the anterior-horn cells 
of the spinal cord may be affected, and so also maj 
the upp^ neurons related to the same part suffer, 
viz. the fibres between the cortex and the bulbar 
and firontal nuclei. In dimcal language amyo- 
trophic lateral sclerous has firequently associated 
witn it the symptoms cff labio-glosso-lacyngeal or 
bulbar paralyns* 

Mormd conditions also of muscles gire rise to 
motor paralysis. The mnscUn are so related 
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to the nervous system that they may almost be 
regarded as the lowest part of the lower motor 
neuron. So far as the clinical signs are concerned 
in one large class of muscular diseases causing 
paralysis-- the so-called mvopathies — such a con- 
ception seems miite reasonable, for in those diseases 
we have loss of motor power, impaired nutrition — 
obvious wasting, or apparent hypertrophy, due to 
an overgrowth of connective tissue and fat with 
wasting of muscular fibres — loss of deep reflexes 
and altered electrical reactions. In those diseases 
no constant change in the nervous system has been 
discovered, so that we are led to believe either 
that the changes there are such as the methods 
used so far have failed to reveal, or that the dis- 
ease, as seems likely, is essentially one of the 
muscular tissue itself. 

Certain other diseased conditions of muscle must 
be mentioned, as they cause paralysis. Such is 
the group of rare diseases of which the so-called 
Myotonia or Thomsen’s disease is the type. In 
this condition a spasm or cramp of muscles tempo- 
rarily interferes with their use. As the muscle is 
used the spasm disappears. The condition known 
as Myasihenia is characterised by great weakness in 
certain muscles, often in those supplied from the 
bulb, and has occasionally proved fatal. Careful 
examination has failed to reveal any change in the 
nervous system. See Myopathy ; Myasthenia 
Gravis j and special articles on other forms of 
paralysis. James Taylor. 

PARALYSIS, ACUTE ASCENDING.— 

Synoi^. : Landry’s Paralysis. See Spinal Cord. 

PARALYSIS AGITANS.— Synon. : Shaking 
Palsy; Parkinson’s Disease; Fr. Paralysie Trem^ 
blante\ Ger. SchUttellakmung, 

Definition. — A disease of advanced life ; pro- 
gressive in its course ; and characterised mainly by 
tremors of the limbs occurring independently of 
muscular exertion, rigidity of muscles, a tendency 
in walking to loss of equilibrium, and a peculiar 
attitude of body, and fixed expression of coun- 
tenance. 

^Etiology. — The causes of paralysis agitans are 
obscure. It is rarely met with prior to forty years 
of age, but becomes more and more frequent as 
life imvances. It affects both sexes, but men pro- 
bably more frequently than women. There is little 
reason to regard it as hereditary. It has been 
attributed to violent emotion, to excessive bodily 
fatigue, and to exposure to cold and wet. It has 
also beisn referred to wounds or injuries involving 
nerves. In many cases no cause is assigned or can 
be discovered. 

Anatomical Characters.— The disease, no 
doubt, is one of the nervous centres probably of the 
cortex. But no distinctive lesion Im yet been dis- 
covered in these parts. Sclerotic and other dege- 
nerative changes, evidences of sanguineous exuda- 
tions in the course of some of the smaller vessels, 
diseased arteries, and various coarse lesions, have 
not infrequently been met with in the cord and 
brain ; but the morbid changes hitherto observed 
have been variable in seat and chiuracter, and such 
only as are frequently present under other circum- 
stances in persons who die in old age. 

Symptoms.— Paralysis agitans, with few excep- 
tions, comes on insidiously. The patient is fii^ 
attacked with occasional tremors m a hand, a 


thumb, or a foot. These attacks come on irregu- 
larly, vdthout obvious cause, and last for an uncer- 
tain period. But gradually they increase in fre- 
quency, duration, and severity, and sptead from 
the pwt first involved, until, at length, probably all 
the limbs become implicated. In most cases the 
tremors, commencing in a hand or foot, by slow 
degrees invade the rest of the limb, and thence 
spread in hemiplegic fashion to the other limb of 
the same side. Less commonly the affection spreads 
in the first instance from one leg to the other ; and 
very rarely do both arms suffer, the legs remaining 
free, or does the affection involve the limbs dia- 
gonally. Associated with the tremors, sometimes 
preceding them, but much more frequently coming 
on at a later period of the disease, there may always 
be observed a peculiar rigidity of the muscles. 
This is often attended by cramp-like pains, and, 
like the tremors, is liable at first to more or less 
obvious and prolonged intermissions. It implicates 
the muscles of the head and neck and trunk, as 
well as those of the extremities, and the flexor 
muscles in greater degree than their opponents. 
Another remarkable characteristic of the disease, 
always developed sooner or later, is an inability to 
maintain equilibrium when walking is attempted. 

When paralysis agitans is fully developed, and 
the several phenomena above enumerated are asso- 
ciated, the collective symptoms produce a very 
remarkable and characteristic picture. The tremors 
involve the arms and legs ; the head and neck 
remaining, as a rule, absolutely free. They consist 
of fine and rapid oscillations, which are more oi 
less constant, but liable to exacerbations ; cease 
during sleep ; can occasionally be arrested tempo- 
rarily by voluntary effort; and often occur with 
exceptional violence when the patient is otherwise 
at absolute rest. The movements of the hands are 
peculiar. The thumbs are usually extended, and 
the fingers flexed upon them ; and collectively they 
move as though the patient were rolling a pencil or 
crumbling bread. The oscillations, however, are 
not limited to the hands, but involve the wrists and 
other joints of the upper extremities. The tremors 
of the lower limbs, especially when the patient 
stands, are necessarily transmitted to the rest of 
the body. In some cases the entire head, or the 
lower jaw, presents tremors like those affecting 
other parts of the body. In rare cases the tremor 
may be absent, but the other striking features in 
the clinical picture remain. The rigidity, which 
affects in a greater or less degree all the muscles, 
imparts a striking character to the patient’s attitude 
and aspect. It causes the arms to stand out slightly 
from the trunk ; the elbow- and wrist-joints to be 
slightly flexed ; the hands to be tilted towards the 
ulnar side, and to rest in front of the abdomen at 
or near the waist ; and the fingers to be flexed or 
distorted at their several joints. It causes the trunk 
to incline forwards, as the patient stands or walks ; 
the knees to be slightly bent ; and the feet tef be 
extended at the anldes ; so that he rests upon his 
toes. But, above all, it causes the head and neck to 
be thrown forwards, and to be retained rigidly in that 
position, and features to be immobile and inex- 
pressive. Thb pecuUar fixity of the head and neck 
and face, associated as it is with constant tremors 
in the limbs, constitutes a ve^ striking feature of 
the disease. The difficulty of maintaming equili- 
brium,' though no doubt increased laigely by the 
presence of muscular tremors and rigidity, is not 
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wholly due to them, for it may be well developed 
at a very early stage of the disease. Moreover, it 
may be long delayed. When thus affected the 
patient has some difficulty in rising from his seat ; 
and, before he starts off walking, he probably hesi- 
tates a little, as though for the purpose of balancing 
himself. Then, with his body bent forwards, he 
begins to walk, perhaps with some care, but soon 
his steps become rapid and short, and he runs for- 
wards in spite of himself, and if not arrested pro- 
bably falls. Sometimes the tendency of the patient 
IS to run backwards, even though the body incline 
forwards. Often in these cases, while the patient is 
being propelled forwards apparently in spite of him- 
self, a sudden pluck at his clothes will reverse or 
alter the direction of his accelerating movement. 
These phenomena are not attended by vertigo. 

Other symptoms less striking than the above, but 
of more or less importance, are usually present m 
shaking palsy. There is generally, even from the 
first, a great sense of weanness in the affected 
muscles, especially after exertion or an attack of 
tremors ; but, contrary to what might be supposed, 
the tremulous and rigid muscles are, as a rule, 
markedly stronger than their as yet unaffected 
fellows The patient, more particularly late in the 
disease, becomes excessively irritable and fidgety, 
so that at night especially he finds it difficult or im- 
possible to place himself m a comfortable position , 
he is apt also to suffer from a painful sense of heat, 
mainly referred to the epigastrium and back 
Speech generally becomes markedly affected, not 
from loss of language, but from difficulty of enun- 
ciation Words are uttered slowly, and with mani- 
fest effort Associated with this there is often 
tremulousness of the tongue But the slowness and 
difficulty of utterance, which are often associated 
with slowness and difficulty of deglutition, consti- 
tute only one manifestation of the general slowness 
and difficulty of movement which, for the most 
part, characterise the disease Sensation is not 
impaired , and the patient retains his mental facul- 
ties, as well as control over the rectum and bladder, 
as a rule, but sometimes loss of memory and even 
dementia occur, as evidence of senile cerebral 
degeneration. 

Diagnosis — The affections with which paralysis 
agitans is most likely to be confounded are dis- 
seminated sclerosis, and mercurial tremors But 
in the former of these the tremors occur only when 
the muscles are m use, and for the most part involve 
the head ; the limbs early become paralysed ; the 
patient has no tendency to run forwards or back- 
wards } and generally nystagmus is present. In the 
latter affection there is probably a history of expo- 
sure to the fiimes of mercury ; the tremors involve 
not only the limbs, but the head and neck, and are 
symmetrical ; and there is an absence of the pecu- 
liar gait of paralysis agitans. See MbrcurT, Dis- 
eases arising from 

Progress and Terminations.— Paralysis agi- 
tans 1$ of slow and often irregular progress, and 
usually lasts for many years ; indieed it maybe many 
years before it attains its full development. In rare 
cases It IS recovered from in the early stage ; but 
for the most part it is incurable. In its last stage 
the patient becomes Confined to his couch or bed ; 
the muscles waste ; the tremors^ though generally 
extreme at the time) occasionally cease ; the mentid 
powers fail ; bed-sores form } and general prostra- 
tion ensues. Death is due either to astheniai or to 


some interCurrent disorder, more especially pneu- 
monia. 

Treatment. — In treating shaking palsy it is of 
importance to give careful attention to all hygienic 
measures, and to promote the patient’s health, if 
need be, by tonics. Specific treatment has proved 
of little or no service Nervine tonics and seda- 
tives have been largely employed ; and those which 
have found most favour probably are iron, strych- 
nine, and hyoscyamus The systematic use of teths 
has occasionally proved of temporary benefit 

J S Bristowe H H Tooth 
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PARALYSIS, INFANTILE CEREBRAL.— 

Cases of paralysis the result of cerebral disease in 
children may 1^ classified in different ways Pro- 
bably the classification most generally useful is a 
clinical one into cases (l) in which the paralysis 
affects both sides of the body — cases of cerebral 
diplegia, and (2) in which only one side of the body 
IS affected — cases of infantile hemipl^ia. Such a 
classification does not of course exclude from the 
first class those cases m which, although both sides 
are affected, there is a preponderating affection of 
one side The classification according to which 
cases of cerebral paralysis in children are divided 
into those in which the paralysis is present at birth, 
and those m which the paralysis is of subsequent on- 
set, IS scarcely a satisfactory one, for although in most 
cases of diplegia the paralysis is present at the time 
of birth, there is a certain number m which the 
affecuon is of later onset. In the present state 
of our knowledge it is not possible to classify these 
cases according to their aetiology. 

I Cerebral Diplegia. — See Cerebral 
Diplegia 

2. Infantile Hemiplegia — From this group 
are to be dissociated cases of hemiplegia m children 
occurnng in the course of an acute illness, such as 
rheumatism or diphtheria or scarlet fever, m which 
the condition is one of embohsm associated with 
the endocarditis which is so often present m these 
diseases Such cases m no way differ from cases of 
a similar ongm occurnng in adults, except in so £ur 
as growing structures are interfered with and con- 
sequently individual mal-developments ensue But 
cases of infantile hemiplegia proper are those which 
occur in the early years of life — the attacks are 
ushered m with an acute febnle condition almost 
invariably associated with unilateral convulsions, 
the side affected in the convulsions being that sub- 
sequently paralysed. The paralysis is of the usual 
t]^ found m adults— face, arm, and leg being 
affected, the upper limb most obvioudy and severely. 
The subsequent condiUon is similar to that found 
at the commencement, so fieir as paralysis is con- 
cerned, only the paiidysed limbs are found as a 
rule to become smaller than those on the other side. 
This IS the result of interference with the develop- 
ment of the affected hmbs, and cannot rightly M 
regarded, as it is sometimes spe^en of, as atrophy. 
At first hemianopsia and sensory impairmefit are 
said occasionally to be present. Th^ aie never 
pennanenL Mental impairment occurs oecasmnally, 
and epileptiform atta^ frequently recur, affect- 
ing sonfetimes the paralysed side and sometimes 
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the non'paralysed side. Occsisionally attacks ci 
petit fMl may be present, and the writer has seen 
such in a slightly hemi^lc^c patient, associated with 
post -epileptic automatism, in which the patient 
unconsciously carried out apparently purposive and 
often elaborate movements. Contractures, especi- 
ally at the ankle, may be present, and there is 
usually exaggerated knee-jerk, with perhaps also 
ankle-clonus. The degree of mental impairment 
varies, but is usually slight. 

Involuntary movements are frequently present $ 
the most common is the so-called mobile spasm or 
athetosis, in which a cycle of slow movements is 
carried out in the limbs of the affected side. The 
upper limb is most affected, but movements may 
also be present in the fece and in the leg. Move- 
ments of another character may also be present- 
short, jerky, and only evoked on voluntary move- 
ment, in these characteristics closely resembling 
those of disseminated sclerosis. Sometimes the 
movements resemble somewhat those of chorea, but 
the name * post-hemipl^c chorea ’ has probably 
been applied to jerky spasmodic movements oc- 
curring on voluntary effort, such as have just been 
alluded to. Briefly then these cases of infantile 
hemiplegia differ from the hemiplegia of adults in 
the mode of onset — usually with an acute febrile 
condition and a severe convulsion or a series of 
convulsions — in the absence of any renal or cardiac 
disease, in the frequent persistence of fits, and in a 
not uncommon association of involuntary move- 
ments of the paralysed limbs. 

Pathology and Pathological Anatomy.— 
Few of such cases can be examined when the 
condition is still recent, because few die. The 
subsequent condition then is one of porencephaly 
or of fibrosis of a part of the cortex, and these 
conditions are probably the result of one or other of 
the several morbid conditions alleged by different 
authorities as the initial lesion. Strum pell regards 
as most likely an acute inflammatory condition 
analogous to that occurring in the spinal cord, caus- 
ing infimtile paralysis (acute anterior poliomyelitis) ; 
some likelihood is given to such an hypothesis by 
the facts that a condition like this has actually been 
demonstrated in adults, and that cases of cerebral 
paralysis have occurr^ simultaneously with cases of 
spiral paralysis in different members of the same 
femily. Other writers have r^arded the condition 
as one of vascular blocking— according to some 
blocking of superficial veins, according to others of 
arteries. In some cases em^lic blocking has been 
found, but these have been cases occurring in the 
course of such diseases as diphtheria and scarlet 
fever ; and, as we have already stated, not therefore 
to be regarded strictly as cases of the infantile 
hemiplegia under consideration. 

Treatment must concern itself with {a) the con- 
dition at the onset of the paralysis, and {6) the 
resulting paralysis, and perhaps fits. As regards 
the initial state, a dose of calomel should at once 
be administered. If convulsions are present it is 
necessary to administer bromide in a fairly laige 
dose, even to a young child, and in this condition 
it is best givp the bowel, sss or 5j being 
^ministered in about Jviij of warm water. 
Fisher por^tion may be necessary if the con- 
vulsions persist^ and if the child is not feeble and 
wasted. The subseauent paralysis is bttt treated 
by massage and sudi passive movements as will 
best prevent contractions and rigidity, and if con^ 
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vulsions persist th^ must be treated by the systematic 
use of bromides. Firm discipline and educative 
influences of a special kind may be needed if there 
be some mental impairment, as occasionally 
happens. See Idiocy; and Children, Training 
of. Jambs Taylor. 

PARALYSIS, IN^VNTILE SPINAL— Synon. t 
Acute Atrophic Spinal Paralysis; Acute Anterior 
Poliomyelitis ; Fr. Paralysie Essentielle de PMn- 
fance (Laborde) ; Paralysie Atrophique Graisseuse 
de PEnfance (Duchenne) ; Ger. Kinderldhmung. 

Definition. — Paralysis chiefly in the limbs and 
trunk, acute in onset, various in distribution and 
extent, followed by recovery in some parts and per- 
sistence in others, with rapid muscular wasting and 
the electrical reaction of degeneration ; due to in- 
flammation of the anterior grey matter of the spinal 
cord. 

.^Etiology. — The disease is most common in 
children during the first five years of life ; three- 
fifths of the cases come on in the first three years, 
and hence the name by which it is often known ; 
but it also occurs in older children and young adults. 
In infancy, males and females suffer with equal 
frequency ; subsequently, the affection occurs more 
often in males. Hereditary influences take but a 
trifling share in its causation ; nevertheless, instances 
are met with in which two members of the same 
family suffer. Season has a marked influence ; 
three-quarters of the cases occur during the hottest 
third of the year. It often follows exposure to 
cold, as an unaccustomed cold bath in hot 
weather, or exposure to a draught when heated. 
The exposure is usually within forty-eight hours of 
the first symptoms of the malady. It occasionally 
succeeds a fall at an interval of a few days. Over- 
exertion probably predisposes to it ; in children this 
cause can often be traced. It seldom follows any dif- 
ferent malady ; in the cases in which it has been 
thought to be secondary to some acute illness such 
as rheumatism, the symptoms of this have really 
been part of this affection. 

Pathology. — The atrophied muscles are found 
to have undergone granular or fatty degeneration, 
with disappearance, to a greater or lesser extent, of 
the transverse striae. Many fibres, however, are 
simply narrower than normal, and occasionally some 
increase in width is found. Oil-globules and nume- 
rous fat-cells are also found ^tween the fibres. 
Ultimately, in the most wasted muscles, fibrous 
tracts occupy the place of the muscular tissue, but 
among them a normal fibre, with its striation pre- 
served, can here and there be seen. The amount 
of change in the muscles varies according to the 
amount of wasting. When this is moderate most 
of the fibres present only slight changes. 

The few examinations made in the early stage 
have revealed a condition of acute infiammation of 
the anterior cornua of the spinal cord, varying in 
degree at different parts, but almost limited to the. 
grey matter, extending only a short distance into 
&e adjacent white substance. At an interval 
of many months or years after the onset, a condi- 
tion is found such as acute inflammation would 
leave : there is shrinking of the anterior horns cor- 
responding to the most affected muscles, with 
increase <» the neuroglial tissue in them, and dis- 
appearance of many of the motor nerve-cells, most 
that remain being reduced to small angular bodies, 
among which a few are seen of normal aspect. The 
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corresponding fibres of the anterior roots are dege- 
nerated, and the degeneration can be followed down 
the motor-nerves to their fibres in the atrophied 
muscles The malady is thus an acute inflamma- 
tion of the motor structures of the cord with 
secondary acute degeneration of the fibres proceed- 
ing from the motor cells, and secondary degenera- 
tive changes in the muscular fibres, which vary in 
intensity according to the acuteness and inflamma- 
tory character of the descending process in the 
nerves. But the general disturbance, which is often 
so conspicuous, suggests that the local inflammation 
IS the result of a morbid blood-state, which has a 
special influence on the grey matter of the cord. 
The rare occurrence of groups of cases in a quasi- 
epidemic form has suggested that the toxic agent 
may be derived from without Its frequent rela- 
tion to cold must, however, be remembered In 
these features it may be compared to acute pneu- 
monia. 

Sympioms. — At the onset of the affection there 
are commonly symptoms of two classes (i) the 
paralysis already mentioned, which is usually pre- 
ceded by (2) indications of general illness, appa- 
rently the result of a morbid blood-state — malaise, 
pyrexia, vomiting, headache, and rarely general con- 
vulsions such as may attend any acute disorder in 
early life. These vary much in amount and duration ; 
they may be severe, and last for days before the 
loss of power comes on, or they may be so slight 
as to be unnoticed When severe, there is so much 
prostration that the process of the onset of the para- 
lysis may not be noticed ; it may be mistaken for 
general weakness due to the acute disease or, as is 
often thought, severe gastnc derangement. It may 
only be discovered when returning strength reveals 
local disability. There is frequently pain m the 
limbs, and sometimes the pain and tenderness in the 
nerves is so pronounced as to justify the suspicion 
of a simultaneous disseminated neuritis The pam 
in the limbs and nerve- tenderness usually pass away 
in the course of a few days, but sometimes continue 
for weeks, so that even passive movements cause 
much pain. The paralysis, as a rule, is motor 
only Sensation is impaired only m extremely rare 
cases m which inflammation is so intense as tem- 
porarily to extend to all the conducting columns of 
the cord. When sensation is impaired there is 
always incontinence of unne, and this may be met 
with when there is only motor paralysis , trophic 
changes and bed-sores are almost unknown, even 
in the acute stage of the disease, A slight local 
elevation of temperature in the most paralysed parts 
has been noted in the early stage, but subsequently 
the affected limbs are colder than the others. This 
IS due, at least in part, to the loss of the aid to 
circulation which, in he^th, is suppUed by muscular 
action. 

Reflex action is necessarily lost in the parts re- 
lated to the muscles involved. That from the skin 
IS at fint abolished wherever there is weakness, but 
It returns with or soon after recovery of power in 
Ae less affected parts If the paralys^ is persistent 
it remains absent. The muscle-reflex action is lost 
in the same or even greater denee, so that, for 
example, no knee-jerk is obtainable if the extensors 
of the Imee are even slightly affected. In rare 
cases of cervical pohomyehtis the morbid process 
may spread into the lateral colufiins, so that, in 
addition to the wasting and paralysis of the 
arms, there may be paralysis without wasting in the 


legs In such cases the myotatic irritability in the 
legs maybe, for a time, increased 
When the paralysis of a limb is mcomplete, the 
muscles involved vary in different cases ; and as 
different parts of two or more limbs may be affected, 
the combinations of palsy which result are extremely 
varied. Sometimes the muscles affected are those 
which are functionally associated ; more fre<^ently 
the affection is random. The degree of affection 
of the individual muscles also vanes, the loss of 
power m some being absolute, in others only par- 
tial In the legs the paralysis is rarely complete , 
most frequently it is partial, and the muscles below 
the knee suffer more often than those above the 
knee The calf-muscles are affected less frequently 
than the anterior tibial or peroneal muscles, and 
hence talipes equinus is a common form of the de- 
formity that ensues from the contraction of the less 
affected muscles Sometimes all the muscles shorten, 
or the calf-muscles may be chiefly affected, giving 
nse ultimately to talipes equinus 

In the arm any of the muscles may be involved, 
but all are seldom entirely paralysed. The intrinsic 
muscles of the hand may suffer, and either the 
thenar muscles or the mterossei may be most 
damaged The muscles of the forearm are frequently 
affected, but the supinators may escape when the 
extensors are involved. Of all the arm-muscles, 
the deltoid is that most frequently affected ; it may 
suffer alone or m association with others. The 
* upper-arm type* of palsy, of £rb, is sometimes 
met with, in which the deltoid, supra- and infra- 
spinatus, biceps, and supmators, are all involved ; 
but the inegulanty of grouping is shown by the fact 
that the tnceps is often affected with these muscles 
The serratus magnus is occasionally affected, and 
the upper part of the pectoralis major (which is 
normally associated in junction with it) may then 
suffer, while the lower part escapes The middle 
part of the trapezius, and other of the scapular 
muscles, are occasionally involved. The cervical 
muscles are rarely affected, but the diaphragm is 
sometimes paralysed , permanent wasting of the 
intercostals and trunk -muscles is rare : both these 
and the dorsal muscles may be weakened at first, 
and more on one side than on the other This should 
be borne in mmd, as curvature of the spine may be 
produced by allowing the patient to sit up while the 
muscles are still weak The muscles supplied by 
cranial nerves are rarely affected , but instances of 
facial paralysis have been record^ 

Course -—The course of the disease has been 
already indicated. There are (i) the mitial stage 
of paralysis, lasting for a few hours, a w'eek, or even 
a month ; (2) a stationary period, which lasts from 
a week to a month ; (3) a stage of ‘ regression,’ 
dunng which the palsy lessens and passes away, 
except from certain parts in which wasting occurs ; 
this penod usually occupies from one to six months ; 
and (4) a chronic stage, durmg which the atrophy 
contmues, slight improvement may occur, hat can- 
tractures and deformities are developed. These 
are due to distortion of the articulations in conse- 
quence of the contraction and permanent shortening 
of the muscles that are less affected than then oppo- 
nents ; the former become fixed by tissae-chaij|;as 
m their shortened state, and by second^ chanm 
m the ligaments of the articulations. It isespedray 
at the fi^t that these occur, constituting some form 
of talipes, especially tahpes equinus or equmo^wut, 
less commonly talipes calcaneus. In the ease 
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children, the growth of the most aflfected limb is 
inevitably hindered, and in the case of the leg this 
may render the effect of the paralyas more obtru* 
sive as time goes on, by its interference with the 
gait. It is important that the friends should be 
warned of this, or they will regard it as an increase 
in the disease. 

Wherever muscular tissue remains and some 
voluntary power returns, this slowly improves, as 
the muscular tissue that remains develops under the 
influence of use, and complete recovery, in even 
the very slightest cases, is extremely rare, and, on 
the other hand, death from the disease is equally 
uncommon. If it does occur, it is in the early 
stage, and it may result from the initial disturbance 
before the nature of the complaint is recognised. 
Occasionally death takes place at the end of the first 
week or ten days, from universal paralysis, or from 
some profound associated cerebral disturbance. 
Between the two extremes every variety of degree 
and extent of palsy is met with, from those in 
which there is partial affection of all the limbs, 
often severe in the legs, to those in which there is 
only a slight affection of certain muscles in one limb. 

Relapses and second attacks are almost unknown. 
Sequelae are also rare, although in a few cases 
some other chronic affection of the spinal cord has 
come on when the subjects of infantile paralysis 
have reached adult life. Thus, progressive muscular 
atrophy has been observed to start from a limb 
paralysed by this affection. Lateral sclerosis has 
also occurred in adults, the subjects of old infantile 
paralysis. 

Diagnosis. — A difficulty in diagnosis is only 
likely to occur in the early sts^e, when the vomit- 
Vig, which is so common, is apt to lead to the 
opinion that the affection is only gastric disturbance ; 
and the pyrexia may cause the case to be regarded 
as a general febrile affection. The mistake can 
only be prevented by attention to the state of the 
limbs, and by giving due weight to any sign of 
defective power. Later, the wasting, the state of 
the electrical reactions in the muscles, and the loss 
of reflex action without any sensory change, will 
usually be sufficient to allow a definite diagnosis to 
be made. In the earlier condition, the existence 
of the paralysis is not unlikely to be overlooked, 
and the immobility to be ascribed to prostration. 
But total immobility, and still less local immobility, 
is not produced by prostration. When the pyrexia 
ceases, while the loss of power persists or increases, 
the existence of paralysis is always unmistakable. 
In adults the danger of a mistake in the early stage 
is less, but the great pain in the limbs is apt to 
cause an erroneous diagnosis of acute rheumatism. 

From chronic diseases of the spinal cord the con- 
dition is distinguished by its acute onset. Acute 
transverse myehtis may he closely simulated if the 
infiammation of the grey matter is bilateral ; the 
age of the patient usually suggests correctly the 
nature of the disease. The usual form of transverse 
myelitis also occurs, as a rule, not in one of the 
enlargements, but in the dorsal region. Difficulty 
wll, indeed, usually be prevented the rccollec- 
^n of the fact that transverse myeUtis in children 
is always severe TOliomyelitis, spreading to the 
white columns. The very slow onset of pseudo- 
hypertrophic paralysis, developing as it does gra- 
dually with the child’s growth, would sufficiently 
.distinguish it from this disease. 

Cases have been mistaken for acute multiple 


neuritis, especially in young adults. The error is 
facilitated by the conspicuous affection of the nerve 
trunks in severe cases ; but the symptoms at the 
onset, the irr^lar distribution of the paralyses and 
the absence of any tendency to preponderant affec- 
tion of the extremities of the limbs, are distinctive 
features. Diphtheritic paralysis sometimes offers a 
difficulty, especially if the preceding sore-throat 
have been slight or unnoticed, but is distingfuished 
by its gradual onset and special features. The dis- 
tinction from cerebral palsy is usually easy ; in this 
there is never loss of faradic irritability or of reflex 
action, nor is there extreme or local muscular wasting. 
The character of the convulsions also is different ; 
those which take place at the onset of infantile para- 
lysis are general, those which are associated with a 
cerebral palsy are usually unilateral or commence 
locally. The mistake is only likely in cases of 
poliomyelitis in which the arm and leg on the same 
side are involved. 

The only diseases outside the nervous system 
which may be mistaken for infantile paralysis are 
those in which movement is associated with pain, 
such as hip-joint disease, acute necrosis of the femur 
or the humerus, or the affection known as scorbutic 
rickets, in which there are symptoms of scurvy 
associated with those of rickets {ses Rickets). A 
careful examination is usually sufficient to show that 
pain alone prevents movement. The preservation 
of the knee-jerk is often of great significance when 
the legs are moved. 

Prognosis. — In the vast majority of cases the 
disease involves no immediate danger to life. This 
is probably greatest when there is severe constitu- 
tional disturbance, before the characteristic paralytic 
symptoms have been noticed. There is also some 
danger from after-effects, especially in consequence 
of the slight power of resistance to other morbid 
influences which remains after the severe constitu- 
tional disturbance connected with the onset. 

If the paralysis has remained stationary, that is, 
has not increased in extent, for twenty-four hours, 
the danger of further extension is small. Concern- 
ing the prospects of recovery, no answer can be 
given for a week or ten days, and its nature will 
depend upon the condition found to be present on 
electrical examination. The muscles which then 
have lost faradic irritability will certainly waste, 
will remain for a long time paralysed, and will pro- 
bably be to some extent permanently disabled. If, 
however, there is no loss of faradic irritability at 
the end of this period, but it is apparent at the end 
of a fortnight or three weeks, the wasting will be 
slighter in degree, and some ultimate recovery may 
be expected even in the most affected part. When 
there IS no loss of faradic irritability, the paralysis 
will pass away in the course of a few weeks or, at 
most, a few months. But this condition is unfor- 
tunately rare. 

In the chronic stage, unless there is some sign of 
returning power within three weeks, very little re- 
covery will occur. The retention of voltaic irrita- 
bility in the muscles is so far satisfactory as showing 
that there has been no destructive degeneration in 
them, and that there are favourable conditions for 
the exertion of voluntary power. But it does not 
lessen the grave si^ificance of the persisting palsy 
and loss of ftiradic irritability, inaicating nerve^ 
degeneration. If, on the other hand, at the end 
of two or three months some fart^c irritability can 
be detected^ hmvever sligbti improvement is pro- 
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bable, and it may be considerable. It is always 
necessary to remember that m children an apparently 
increased disability may^ be due, after a time, to 
diminished growth of a limb, and may be consistent 
with progressive improvement. 

Treatment. — The treatment in the early stage 
should be that of febnle states generally. The 
child should be kept at perfect rest, as much as pos- 
sible on one side, and warmth apphed over the 
affected part of the cord by poultices or fomenta- 
tions When there is spinal pain, marked relief is 
afforded by these means. 

Both ergot and belladonna have been credited 
with the power of arresting the disease, although 
there is no definite proof of this. Either, however, 
may be employed apparently without fear of harm 

When the acute stage is over, tonics, especially 
iron and c^umine, are needed. Strychnine also may 
be given in all cases, but it should not be com- 
menced sooner than three or four weeks after the 
disease has become stationary As the malady 
frequently occurs at an age at which nckety con- 
ditions develop from any interference with the 
general health, treatment with the view of antici- 
pating such constitutional effects should be adopted 
m young children For this purpose iron and cod- 
liver oil are especially useful 

The use of electricity is an important part of the 
treatment, and, in order to prevent its ineffective or 
harmful employment in unsuitable circumstances, 
the reasons for its employment ought to be 
clearly understood. There is no evidence that it 
can or does influence the process of recovery of 
the damaged elements either m the cord or nerves. 
The reasons for its use depend upon the fact that 
the disease entails nerve-degeneration, and that the 
related muscular fibres undergo changes in nutrition 
and ultimately perish if no nerve-regeneration 
occurs While the influence normally exerted 
through the nerves is in abeyance, the muscles are 
destitute of functional stimulation, and it is with the 
view of supplying the place of this that electncity is 
to be used When both cell and fibre have penshed, 
electricity can do no good, but where there has 
been damage but not destruction, so that the fibres 
recover and again become capable of conveying 
nutritional and volitional influences, electncity is of 
distinct service m preventing a disproportionate 
failure of muscular nutrition. Only voltaic electri- 
city can stimulate the muscles when the nerve -fibres 
are degenerated, and this is consequently the form 
that must be used. The mode of application is de- 
termined by the fact that it is only when the current 
is interrupted that the muscular tissue is stimulated 
to contract One terminal is kept still, the other 
being stroked down the muscles and lift^ from the 
skin at each stroke. Some place the immobile ter- 
minal over the spine, but there is no evidence that 
the spinal cord is reached in this way The nega- 
tive pole will be that most genei^ly useful in 
stroking the muscles, as the normally greater irrita- 
bility to the negative pole frequently persists. Of 
course soft terminals, well moistened with salt and 
water, must be used, the skin also being thoroughly 
wetted, and a current should be used suflSciently 
strong to produce visible contraction, provided thu 
does not cause distressing pain ; if it does, it is 
better to be content with the strongest current 
that can be borne without emotional disturbance. 
The strength used should be gradually mcreased, as 
the child gets more accustomed to the ap^dication. 
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Systematic massage of the affected muscles is also 
useful The muscles should be rubbed and gently 
kneaded daily, upward rubbing being especially 
useful. Great care should be exercised in keeping 
the affected limbs as warm as possible ; and bron- 
chial catarrh should be p[uardedagamst, especially m 
cases in which the respiratory muscles are involved. 

The prevention of defomuties of the spine mr 
in connection with contractures causmg (^place- 
ment at joints must be carefully looked to. 
Mechanical appliances may have to be ultimately 
adopted, and not infrequently tenotomy is neces- 
sary But such deformities should as fax as possible 
be prevented by systematic movement and attention 
to posture. The process of slow improvement, once 
started, may go on for years by the slow growth of 
the muscle that has recovered under the stimulus 
of use, and this improvement may be augmented by 
various contrivances for allowing the muscle to act 
to the best advantage It is especially important 
to compensate diminished growth by a thicker 
sole to the bxxit, so as to prevent the tiltmg of the 
pelvis and curvature of the spme that would other- 
wise ensue, and to keep the foot m a natural 
position. W. R. Gowers 

PARALYSIS OF THE INSANE.— p. 573, 

PARALYSIS, PERIODIC.— Synon : Family 
Penodic Paralysis , Intermittent Paralysis 
Definition — An affection in which attacks of 
temporary fiaccid paralysis with loss of electneal 
excitability of the muscles occur from time to tune, 
without loss of consaousness, and in which the 
patient recovers completely m the intervals between 
che attacks 

-^Etiology. — The malady is most common be- 
tween the ages of twenty and thirty, but also occurs 
in older and younger people. Bioth sexes are at- 
tacked ; either may transmit the disease, and several 
members of a family are usually affected, although 
isolated cases occur Malaria has been suggested 
as a possible cause, because the attacks are penodic, 
because some of the patients have had malaria, and 
because qumine has done good m some cases ; the 
lasmodium has, however, not been found m the 
lood of patients suffermg from attacks of penodio 
paralysis. Muscular exertion induces the paralysis 
in some cases, but in others the attacks are most 
frequent when the mdividual is at rest Certain 
articles of diet appear liable to induce attacks m 
some patients. 

Symptoms — The attacks, as a rule, begin at 
night, but if the patient be awake a feeling of 
weakness is experienced in the legs, and then in 
the arms and trunk The proximal s^ments of 
the hmbs succumb before the distal ; but m the end 
there is general and complete fl£u:cid paralysis, 
including the thoracic muscles, so that respiration 
is carn^ on by the diaphragm alone. The face 
muscles, however, as a rule escape, as do those of 
mastication ; but these and other muscles supplied 
by cranial nerves are occasionally attacked 
The paralysis usually reaches its maximum m three 
or four hours, after which recovery takes pfact ha 
about the same length of time, m the reverse order 
to that of the onset, the 1^ being the la|t to 
recover. In some cases peculiarities of physical 
development have been observed, such as ^iiiuge- 
ment of muscles, which, however, were not corre- 
spondingly powerful. So, too, permaneot ireakness 
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has been noted in certain groups of muscles in some 
patients. 

During the height of an attack the muscles lose 
their mechanical uritability, and no longer respond 
either to faradism or galvanism ; the tendon-jerks 
are abolished, and the superficial reflexes may also 
be lost, though this is not always the case. With 
return of motor power the muscles re^n their 
electrical excitability, and the tendon-jerks can 
again be elicited. 

The menial faculties are preserved, articulation 
is not defective, the appetite is often lost, but no 
difficulty in swallowing is experienced, and there is 
no respiratory distress, although the rate of the 
respirations and pulse may be slightly increased. 
The heart becomes a little enlarged, and a systolic 
murmur indicative of mitral regurgitation may be 
heard at its apex ; the murmur, however, disappears 
as the patient recovers. Sensation is unaffected, 
and the sphincters also escape, though no iirine or 
ijeeces are usually passed during an attack. 

The attacks of paralysis last, on an average, from 
ten to forty -eight hours ; they may recur daily or the 
interval may be a week, a month, or even a year. 

Morbid Anatomy. — None of the cases have 
come to autopsy, but portions of muscle removed 
during life have revealed increase in the diameter 
of the muscle-fibres, vacuolation, and waxy degene- 
ration. 

Pathology. — The affection has been supposed 
to be due to some form of auto-intoxication by a 
poison similar to curara ; but it is not easy to be 
certain on what the poison acts, as we know of no 
poison that can in the same way prevent the muscles 
worn responding to either form of electrical current. 
Whether the lower neurons are concomitantly af- 
fected or not, it seems necessary to assume that the 
poison acts directly on the muscle- fibres. In one 
case a toxic substance was isolated from the first 
&eces passed by a patient after an attack of periodic 
ppalpis, and when injected into rabbits and guinea- 
pigs It caused paralysis in them which disappeared 
m the course of forty-eight hours. The malady has 
been regarded by some as related to the muscular 
dystrophies j but there is little to justify this view. 
It has also been supposed to be allied to Thomsen’s 
disease {Myotonia congenita). 

Diagnosis. — Where history alone has to be relied 
on, cases may be mistaken for epilepsy or post- 
epileptic paralysis. On the other hand, cases seen 
for the first time may be confused with ‘ Landiy’s 
paralysis ’ {acute ascending paralysis), unless a his- 
toiy of previous attacks be obtained. 

Prognosis. — Although the duration of life does 
not appear to be altered by the affection, the patients, 
as a rule, continue liable to attacks all their lives, 
but in a few there has been a tendency to recovery 
about the middle period of life. 

Treatment.— B eyond the fact that quinine 
app^rs to have been of some use in a few cases, 
nothing is known to influence favourably die course 
of the affection. J. S. Risien kussbll. 

PARALYSIS, PSEUDO - HYPERTROPHIC 
MUSCULAR. — See Myopathies. 

PARALYSIS, SENSORY.— 5*^ SENSATION, 
Disorders of. 

PARALYSIS, TOXIC.— Various kinds of para- 
mis, due to multiple neuritis in the main, arc pro- 
duced by such poisons as alcohol, arsenic, and lead 
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on one hand ; and by the poisons associated with 
certain specific diseases on the other, such as diph- 
theria, tuberculosis, variola, and others of the exan- 
themata. See Neuritis, Multiple \ Alco- 
holism J Diphtheria ; and Lead-Poisoning. 

PARAMENIA {napd, beside, amiss ; and a 
month). — A term for irregular menses. See 
Menses or Menstruation, Disorders of. 

PARAMYOCLONUS MULTIPLEX {‘irapA, in- 
dicating on one side ; /aOs, fiv6s, muscle ; and 
Kk6yos, commotion). 

Definition. — An affection, occurring in adults, 
which is characterised by clonic spasm in parts 
of the muscles of the trunk and limbs, more 
or less symmetrical, but varying in degree. It 
was first well described by Friedreich, who pro- 
posed for it this designation. Among the cases 
which have been since observed, there have been 
many variations from the type of the original 
case, and the malady is not well defined. 

iETiOLOGY. — Little is known of the causes of the 
affection, beyond the general facts that it occurs 
chiefly in men, and may begin at any age between 
puberty and sixty years. It does not appear to be 
hereditary. The onset has generally been spon- 
taneous without distinct causation ; in a few cases 
it has followed some apparent exciting cause, such 
as fright, rheumatism, or malarial fever, but such 
cases have been too rare to suggest more than a 
general disturbing influence on the nervous system. 

Symptoms, — There are sudden spasmodic con- 
tractions of the muscles, or more commonly of parts 
of the muscles, causing irregular movements of the 
surface, but seldom of the parts to which the muscles 
are attached. The contractions quickly pass from 
one part to another. Their frequency has varied 
from ten to fifty per minute ; but they are irregular 
in time, a series of quick contractions being followed 
by longer intervals. In some cases tonic spasm has 
occurred from time to time. On the other hand, 
very slight, and even fibrillary, contractions have 
characterised some cases, which have been termed 
‘myokymia.’ They resemble those which ac- 
company progressive muscular atrophy, of which 
there have generally been indications, and there is 
reason to regard the condition as only an excessive 
manifestation of the ‘ fibrillation * common in the 
early stages of that disease. In paramyoclonus the 
contractions are usually in the muscles of the trunk 
as well as in the limbs; the diaphragm is occa- 
sionally involved, causing a peculiar sound, some- 
thing like hiccough. Voluntary movement lessens 
the spasm, and occasionally arrests it ; it is also 
diminished by alcohol and by mental excitement. 
In a few cases the contractions have continued 
daring sleep. They have been so violent in some 
atypi^ cases (possibly allied to the usual form) 
that the energetic spasm has thrown the patient 
from the chair on which he was sitting. As a 
rule, there have been no other symptoms in either 
the nervous or general system beyond hypochon- 
driacal self-attention, which is often conspicuous 
and troublesome. After lasting for several months, 
or even for a year, the spasmocuc contractions have, 
in some cases, gradually lessened, but the affection 
is so chronic that the ultimate result is often un- 
known. See Chorea, Electric. 

Nothing is known of the pathology of the affec- 
tion. Such clonic spasm cluracterues the * electri* 
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cal chorea,’ which occurs in Italy, and is probablv 
the result of a toxic influence, possibly malarial. 
But this 18 a fatal disease, and is thus sharply 
diflerentiated from jparamyoclonus. There are, 
however, other choreic affections charactensed Iw 
clonic spasm, the nature of which is Still undeflnca, 
and the severer forms of myoclonus seem allied to 
these. It IS supposed that the clonic contractions 
originate in the spinal cord. 

Treatment. — It is not clear that any treatment 
has modified the course of the malady, which has 
had a definite tendency, in most cases, either to 
lessen or to persist But it has been thought that 
benefit has been afforded by giving bromide of 
potassium or hyoscine as a s^ative, tc^ether with 
^mine, strychnine, and other nervine tonics 
Voltaic electncity has been said to do good in a few 
instances, a current as strong as the patient can bear 
being passed from the spine to the affected muscles 
for a quarter of an hour each day. In very severe 
cases the hypodermic injection of morphine has 
been useful The malady is so rare that therapeu- 
tical facts can only be very slowly accumulated 
W R. Gowers 

PARAMYOTONE (Paramyotonia; one 

side , fivs, muscle , t6vos, stretching) — This 

name is applied to a condition charactensed by 
muscular spasm. It is thus applicable to Thom- 
sen’s disease, a common designation of this condi- 
tion being myotoma {see Thomsen’s Disease) 
Two vaneties of paramyotone have been descnbed 
— the congenital by Eulenburg, and the cUaxu by 
Gowers. In the former, several members of the 
same family were affected, and in some of these the 
symptoms were present soon after birth. The 
malady was charactensed by transitory tonic spasm, 
easily excited by cold, and usually dispell^ by 
warmth The facial muscles were especially liable, 
and the ngidity was succeeded by weakness There 
was no change in the electncal reactions, except 
that the irritability seemed to be lowered In the 
condition of ataxic paramyotone, descnbed by 
Gowers, there was persistent tome spasm associated 
with ataxy. There was weakness both of arms and 
legs, but the mco-ordination was greatest in the 
arms There was also impaired sensibihty, distinct 
for touch and pain, slight for temperature, on the 
hands and feet, especially the palms and soles No 
sign of myotatic irritability could be elicited, but 
the ngidity was such as to account by itself for this 
absence There was no change in the electrical 
irntability of the muscles James Taylor. 

PARAPHIMOSIS {‘trapit beside; and I 

confine) — Synon. : Fr and Ger. Paraphimosis, — 
A morbid condition of the penis, in which the pre- 
puce, having been drawn or forced back behind the 
glans, cannot be returned, and thus gives nse to a 
condition of strangulation of the parts in front <rf it. 
See Penis, Diseases of. 

PARAPLEGIA («-apel, at the side; and 
I strike) — Paralysis of the lower extremities, usually 
associated with paralysis of the lower part of the 
trunk, bladder, and rectum. See Paralysis ; and 
Spinal Cord, Diseases of. 

PARAPLEGIA, ATAXIC.— The name ‘akaxic 
paraplegia ’ has been given to a condition in which 
a lateral and a posterior sclerosis of the spinal cord 
co-exist There is undoubtedly a tendency m some 
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cases for sclerosis to occur nmultaneously in these 
two columns. On the other hand, such a com- 
bination with analogous symptoms may present 
itself m disseminated sclerosis of spinal origin, and 
the writer has known many cases diagnosi^ as 
* ataxic paraplegia,* which subs^uently proved to 
be unmistakable cases of disseminated sclerosis ; it 
may occur also as an extension of a primary lateral, 
or even of a primary postenor sclerosis; whihtt 
something very similar presents itself in Fnedreich’s 
ataxia (or * hereditary ataxic parapl^;ia,’ as it is 
also termed). More recent observations again have 
shown that in the remarkable affection known 
as * combined sclerosis ’ or ‘ combined degeneration 
of the spinal cord ’ {see p. 325), we also have the 
combination of widespread morbid changes in the 
lateral and postenor columns Bearing m mind, 
therefore, these vanous affections and the symptoms 
to which they give nse, it seems questionable 
whether any adequate advantage from a clinical 
point of view can result from the description of a 
separate morbid condition under the head of * ataxic 
paraplegia * It may be sufficient for us to recognise 
that, under the various conditions above referred 
to, we are liable to get a grouping of symptoms 
indicative of co-existing disease m the lateral and 
in the postenor columns of the spinal cord. See 
Spinal Cord, Special Diseases of 

H Charlton Bastian. 

PARAPLEGIA, INTERMITTENT ^SeeNmUK- 
iTis, Multiple ; and Paralysis, Periodic 

PARASITES {rapd, upon ; and atriw^ I feed).— 
Synon Fr Parasites \ Ger Parasiten 

Definition — This term, m its most extended 
sense, is applied to those organisms which derive 
their nourishment wholly or in part from other 
living beinga See Bacteria ; Entozoa ; Mala- 
rial Disease ; Mycoses , Streptothrix ; 
TiNEiC , and the vanous diseases due to animal 
or vegetable parasites. 

PARENCHYMATOUS (W, beside; and 
I poRT it) — The word parenchyma was 
formerly u^ to designate the connective tissue of 
the several viscera ; but it is now applied to the 
protoplasm, or active elements, of a tissue or organ ; 
and morbid processes affecting the characteristic 
tissue of an organ are hence called parenchymatous. 
See Degeneration. 

PARENCHYMATOUS HiEMATOCELE. 

See Hematocele, Parenchymatous. 

PARESIS {waptiifiit I relax) — A slight or im- 
perfect paralysis of motion. See Paralysis. 

PARKINSON'S DISEASE.— A i^nonym for 
paralysis agitans. 

PARONYCHIA (iropd, beside ; and thetiail). 
Inflammation in close proximity to a nail. A 
synonjnn for whitlow. See Nails, Diseases «f ; 
and WHITLOW. 

PAROSMIA.— 5m Olfactory SAnse. 

PAROTID GLANDS, DiEeaues of.— 

Mumps ; and Salivary Glands, Diseases ot 

PASO ROBLES HOT SPRIHOS^ San Lula 
Oblapo County, Oalltbrnla, U.8.A.— Hnriated 
saline sulphur-springs. Su Mineral Waters. 
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PA^IVB 

PASSIVE.— This epithet is used to express 
inertia. See Passive CoNGBSTio^f, p. 301 ; and 
Passive Movements, p. 962. 

PASTEUR-TREATMENT.— p. 698. 

PATENT FORAMEN OVALE. -.SV^ p. 657. 

PATHOGENIC {xiBos, disease ; and yevvioa, 1 
give rise to). — Disease-producing. A term applied 
to any active cause of disease. 

PATHOGNOMONIC (irA0oj, disease; and 
ytyvtitrKw, I recognise). — This word is associated 
with those symptoms and signs which are specially 
characteristic of a disease, and the presence of 
which renders its diagnosis certain. 

PATHOLOGY {xdBoSf disease ; and \ 6 yos, a 
discourse). — Pathology is the science of disease. 
Since there is no distinct limit between health and 
disease, the boundaries of this science cannot be 
definitely fixed. Further, the nature and character 
of normal or physiological vital processes are at 
present very imperfectly ascertained ; it is therefore 
impossible to define those departures from the 
normal standard which constitute the field of 
pathology. As in the study of normal life it is con- 
venient to deal separately with the structure of the 
body (anatomy and histology) and with its functions 
(physiology), so in considering diseased conditions 
the subject naturally falls under the two heads of 
Morbid Anatomy and Morbid Physiology. The 
term * Pathology ’ is occasionally confined to this 
latter branch alone ; at other times it is used in a 
still more restricted sense, as the equivalent of a 
portion only of this subdivision, namely, the study 
of the inodes of action of morbid agencies. Thus, 
in many works on medicine, the causation (aetiology) 
of a disease, its morbid anatomy or underlying 
structural derangement, and its clinical features or 
phenomena of disturbed vital activity are dealt 
with apart from its pathology — this last term im- 
plying the mode of action of the excitii^ cause of 
the disease and the unseen effects produced by it, 
which have to be inferred from the phenomena 
manifested to one observing the sick person from 
without. The term ‘ Pathogeny ’ has been coined to 
replace this restricted sense of the term * Pathology,’ 

PAU, In the Basses Pyr^n^es, France. — 
A mild, calm, sedative winter climate. Mean 
temperature, 42® F. Absence of cold winds ; soil, 
gravel. See (Climate, Treatment of Disease by. 

PECTORILOQUY {pectorey from the chest; 
and loquoTy I speak). — A physical sign, connected 
with vocal resonance, heard on auscultation in some 
limited parts of the chest. The sounds of the voice 
in pectoriloquy are directly conducted to the ear, 
so that the words spoken Iw the patient may be 
distinctly recognised by the observer, as if proceed- 
ing from within the diesL Ste Physical Exam- 
ination, 

PECTORILOQUY, WHISPERING.— A form 
of pectoriloquy in which the whispered voice is 
heard distinctly. See Physical Examination. 

^ PEDICULU8. — Three species of lice are para- 
sitic on man: (1) Peduulus capiUi\ (2) Pediculm 
vestimenti vel corporis ; 9fid ( 3 ) PedUulus pubis. 
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1. Pedloulua capitis.- This species of pedi- 
cuius infests the head, especially the occiput ; and 
deposits its eggs on the shaft of die hair, usually not 
far from the root. The. ovum is a small oval, semi*, 
transparent body, somewhat cupped at its free 
extremity, and very firmly attached by a short 
pedicle to the hair. The young are hatched in 
about five days. The louse when mil-grown is 
about 2 ‘5 mm. in length, the female being lai^er 
than the male. The head, thorax, and abdomen, 
which is oval, are distinct. The head is furnished 
with two short antennae, and large, black, pro- 
minent eyes. Springing from the thorax are six 
well-developed legs, armed with strong claws, with 
which the animal grasps the hair. On the back of 
the male is seen a conspicuous, elongated, conical 
organ, the penis. The posterior end of the female 

is notched. The animal is of a semi-transparent, 
dirty-white colour, and is covered with short, 
scattered hairs. 

2. Pediculus vestimenti. — This species 
closely resembles in shape and general appearance 
the Pediculus capitis, but is of larger size. It infests 
the underclothing, with a preference for that of a 
woolly kind, and it attacks and irritates the parts of 
the skin that are covered by clothes. The ova are 
generally deposited on the wool or fibre of the 
clothing, but occasionally on the hair of the skin 
as well, and the young are hatched in about five or 
six days. 

3. Pediculus pubis.— This is much smaller 
and relatively shorter than either of the other 
species, and the line of separation between abdomen 
and thorax is less marked. The abdomen is short 
and rounded, which gives the animal a crab-like 
shape. Like the other species, it has six legs ; of 
these the four posterior are armed with strong claws 
for grasping the hair. This louse infests the pubic 
region, and occasionally the axilla and hairy parts 
of the body and face, especially the eyelashes. The 
ova are found firmly attached to the hairs near the 
roots. 

The different species of pediculi do not bite, as 
they have no jaws; but they pierce the skin or 
insert their probosces along the ducts opening on 
the surface, and draw blood by means of a sucking 
apparatus or hausteUum^ and in this way they 
derive their sustenance from the human body. 
Regarded in a pathological aspect, the presence of 
pediculi is described as a disease under the name of 
morbus pedtcularis^ or phthiriasis. See Phthiri- 
Asis. Robert Liveing. 

PEDILUVIUM.— Baths. 

PELLAGRA (ir^AXa, the skin; and 6 .ypay a 
seizure). — Synon. : Erythema Pellagrosum ; Fr. 
Pellagre ; Ger. Pellagra.—Kxs erythema of the skin, 
indigenous to hot countries, and common among 
the peasants in Italy, Spain, and the South of 
France, which makes its appearance on the parts 
of the body most exposed to the light, especially the 
back of the hands, the neck, and the breast. It'is 
accompanied by marked mental symptoms, and is 
believed to be due to poisonous maize taken as food. 
See pp. 488 and 554. 

PELVIC ABSCESS.— Definition.— An ab* 
scess situated in the pelvis and generally connected 
with some uterine or intestinal affection. 

^Etiology. — Pelvic abscess may result front 
cellttlitis, peritonitis, pyosalpingitis, suppurating 
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ovaries, hsematocele, or suppurative disease of the 
bladder or the intestine ; not infrequently many of 
these are combined, and it is often diflficult or im- 
possible to determine its primary ongm 

Symptoms and Course — Pam and mcreased 
tenderness, ngors and hectic fever supervemng 
upon the symptoms of inflammation of any of the 
organs above mentioned, generally point to deep- 
seated suppuration As it approaches the sur&ce 
the skin or vaginal mucous membrane may become 
cedematous 

An abscess m the pelvis conforms to the same 
laws as abscesses m other parts, its extension de- 
pending upon the relative hrmness and tension of 
the surrounding tissues ; it burrows in the direction 
of least resistance, and may open in any of the fol- 
lowing positions • ( i) Through the abdominal walls ; 
(2) into the pelvic viscera ; (3) through the floor of 
the pelvis; (4) through the pelvic foramina; 
(5) into the lumbar region , or (6) into the general 
peritoneal cavity No doubt its starting-point has 
much to do with its subsequent course, which de- 
pends chiefly on anatomical conditions Should 
an abscess open into the pentoneal cavity, which it 
rarely does, peritonitis ensues, and the primary 
disease may be lost to view owing to the gravity of 
the secondary lesion Should it open into ^e bowel, 
there occurs a discharge of pus and faeces from the 
bowel, often of a most foetid character, especially if 
there be entry of gas into the abscess. An opening 
into the bladder may cause a long-continued cystitis. 

Treatment — Pelvic abscess must be treated as 
deep-seated abscesses m other parts of the body — 
in the commencement by hot fomentations or 
poultices, but when matter has formed it should be 
evacuated as soon as possible In many cases an 
abscess can be punctured or incised through the 
vagina, and the cavity washed out with some anti- 
septic solution , and the low mortality and freedom 
from the dangers and risks inseparable from major 
operations should secure the employment of these 
methods in every suitable case But in the majority 
of cases of pelvic suppuration more radical measures 
are required, and incision may be made either from 
the vagina or by the abdominal walls The uterus 
and appendages may be removed or not according 
to the circumstances met with m different cases 
The operations have been classified as follows by 
Shiiger — 

1 Vaginal Operations — (a) Anterior colpocoeho- 

tomy ; (d) posterior colpocoeliotomy ; (r) anterior 
and posterior, combined with um- or bilateral 
salpingo-oophorectomy ; {d) colpohysterectomy ; 

(e) colpo-hystero-salpmgo-oophorectomy. 

2 Abdominal Operations, — (a) Uni- or bilateral 
coelio-salpingotomy ; [b) coeho-salpingo-oophoro- 
hysterectomy ; (r) bilateral coelio-salpingo-oophorec- 
tomy, with supra-vaginal hysterectomy. 

3 Abdomtno'vaginal hystero-salpingo'oophorec- 
tomy, 

4. Sacral or parasacral ccehotomy. 

William J. Smyly. 

PELVIC CELLULITIS.—Synon. Parametritis. 

Definition. — An inflammation of the areolar 
tissue surrounding the pelvic organs both m the 
male and female, but much more frequently m the 
latter, and therefore more espeaally of the areolar 
tissue in connection with the uterus and its ap- 
pendages. 

^Etiology.—- P elvic cellulitis is never idiopathic, 
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but always results from the mvasion of the tissues 
by micro-organisms, most frequently streptococci, 
more rarely staphylococci, colon-bacilli, gonococci, 
and the l^cilli of influenza, and diphtheria. In 
the great majority of cases these enter by a wound, 
though the gonococcus may directly penetrate the 
mucous membrane and invade the cellular tissue 
(Wertheim). 

At least two-thirds of the cases are the result of 
childbirth. Next to this gynaecological mampula- 
tions furnish the largest number of cases ; such, for 
example, as rough and unskilful examination with 
dirty fingers and uncut nails ; explorations of the 
uterus, especially when sloughing cancer or myo- 
mata are encountered ; the passage of a sound or 
dilators, especially sponge and sea- tangle tents 
without sufficient aseptic precautions; neglected 
pessaries, especially if dirty, rough, and badly 
fitting, mtra-utenne stems, and vaginal tampons; 
and operations, either V2^;mal or intra-peritoneal, 
where the cellular tissue is exposed and infected. 

It has been attributed to excessive venery, mas- 
turbation, sponges and other materials employed to 
prevent conception, and articles mtroduced for 
onamstic purposes Cold is not often a cause of 
cellulitis, but by depressing vitality it might cause 
an aggravation of a parametntis previously over- 
look^ It has also resulted from suppuration or 
sloughing of myomata, hsematomata, and hydatid 
or dermoid cysts ; from extension of inflammation 
from the rectum, bladder or appendix ; or from 
the bones, periosteum, or joints 
Pathological Anatomy. —Pelvic cellulitis may 
be a part of a general systemic mfection, or it may 
be localised as a parametric phlegmon. The terms 
malignant and benign, employed by Schroeder, 
would suggest that these two forms are essentially 
distinct ; but the difierence is only one of degree 
and not of kind, and depends upon the virulence of 
the poison and the resisting power of the tissues. 

Parametne phlegmon commences with <»iema of 
the cellular tissue followed by a small-celled mfil- 
tration. At first it is soft, but as the flmd is ab- 
sorbed it becomes hard. It usually begins at one 
side of the cervix, but soon completely surrounds 
It, and spreads outwards mto the broad hgament, 
separating its layers, and generally causing a 
bulgmg of Its postenor aspect ; though occasion- 
ally, when the lesion from winch it originates is 
situated m the anterior part of the cervix, the 
anterior layer is bulged forwards. It may extend 
outwards to the pelvic wall, fonvards to the obturator 
foramen, or backwards to the sciatic notch. In 
some cases it extends mto the iliac fossa, and up to 
the crest of the ilium. It may cause thrombose of 
the pelvic veins, and oedema of the lower extremi- 
ties {phlegmasia alba dolens) In other cases it 
extends over or under Pou part’s hgament to the 
cellular tissue of the thigh. If it extends forwards 
towards the bladder it may cause a poracysutis, 
though this is more frequently the result of $«m- 
puration or ulceration of the bladder ; it may in- 
volve the cavum Retzu, and the subpericoneal tissue 
of the anterior abdominal wall. Sometimes it de- 
scends along the vagina {pafxuolpUts ) ; at others it 
extends backwards, mvolving the folds of Douglas 
surrounding the rectum {paraproctitis) ^ and extends 
upwards beneath the p^toneum of the posterior 
pelvic wall. Shquld suppuration occur it may form 
a single abscess or a mffuse purulent infiltration 
{iponge puruUnti), It most frequently points above 

. 4F 
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Poupart’s ligament. Sometimes it passes backwards, 
causing extensive burrowing, and sometimes point- 
ing at or above the iliac crest. Sometimes it 
escapes from the pelvis by the sciatic notch, and 
opens in the gluteal region. Occasionally it follows 
^e femoral vessels into Scarpa’s triangle. In others 
it opens into the rectum, bladder or vamna. 

In chronic or cirrhotic cellulitis ban^ of cicatri- 
cial tissue are found, most frequently at the bases of 
the broad ligaments, and generally in association 
with deep cervical lacerations; or cordlike bands 
radiating outwards, upwards, forwards or back- 
wards in the folds of Douglas (parametriiis 
posterior)^ causing displacement and fixation of the 
neighbouring organs. Chronic circumscribed cellu- 
litis is generally the result of ulceration of the 
bladder or rectum. 

Chronic cellulitis sometimes leads to complete 
atrophy of the cellular tissue of the broad ligaments 
{parametritis atrophicans). 

Symptoms and Course. — Clinically cellulitis 
may be divided into : (l) Acute inJlammcUion^ 
including (a) malignant form, ( 3 ) parametric 
phlegmon; (2) Chronic infiammeUion^ which may 
be either {a) circumscribed, or {b) diffuse. 

The malignant form is a part of acute lymphatic 
septicaemia (see Puerperal Fever). A para- 
metric phl^mon may in some cases give rise to 
very slight symptoms, perhaps merely a sense of 
uneasiness in the lower part of the aMomen, and 
may easily be overlooked. Usually, however, it 
commences with a sense of chilliness, seldom a pro- 
nounced rigor, followed by fever of a remittent 
character. The temperature rises rapidly, often 
reaching 102°->I04° F. the first evening, falling a 
dqg;ree or more the following morning, and rising 
again at night. The pulse corresponds to the 
temperature, beating from 90-100 per minute with 
a temperature of 102° F. The patient complains 
of dull aching pains in the pelvis, thirst and 
languor. Along with these there may be obstinate 
constipation and pain on defrecation. The urine is 
scanty, and there is often frequent micturition, 
but sddona retention of urine. The thigh of the 
corresponding side is often flexed. In the early 
stage there being only an efliision of fluid its detec- 
tion is diflicult ; but as the phlegmon becomes 
harder it is easily palpated, and we become aware 
of a dense mass usually to one or other side of the 
uterus, but if la^e entirely surrounding the organ, 
which is pushed to the opposite side or firmly em- 
bedded in it Favourable cases may recover in a 
few days, but generally go on for weeks before ab- 
sorption takes place. Prfdonged fever generally 
points to suppuration, but not invariably, and it may 
occur after an apyrexial interval attend^ by shiver- 
mg high fever and other symptoms of the initial 
stage. 

Diagnosis. — Cellulitis has been mistaken for 
peritonitis, tubal disease, intra-ligamentous tumours, 
such as dermoids, sarcomata, hydatid cysts, intra- 
peritoneal hacraatomata, and malignant infiltration 
of the cellular tissue. 

Prognosis.— The prognosis in cases of ordinary 
phlegmon is good even when it is extensive, and when 
suppuration lias occurred ; in the malignant form, 
however, it is bad ; and there arc many cases in 
which it is doubtful, for example where pyaemia has 
developed from a secondary infection through the 
vrins, and where an abscess having burst into the 
rectum its contents become putrid. Chronic 


cellulitis is not dangerous to life, but the patient ai 
a rule continues to be an invalid. 

Treatment. — Prophylactic measures include 
careful asepsis during delivery, and in all gynaeco- 
logical manipulations ; and the immediate suture of 
cervical lacerations. 

Curative. — An ice-bag applied to the hypo- 
gastrium is useful, but care must be taken not to 
freese the integuments ; others prefer hot fomen- 
tations or poultices. Abstraction of blood by 
leeching the groins, or puncturing the cervix, is not 
so often employed at the present time as formerly. 
The bowels should be freed by enemata or mild 
aperients, such as castor oil, calomel, or magnesia. 
Opium should be used with caution, but alcohol 
should be freely administered as in all septic 
diseases. The strength should at the same time be 
supported by easily assimilable nourishment. To 
promote absorption in the later stages tonics, such 
as iron and quinine, are advisable ; also iodide of 
potassium. Moist applications to the abdomen in 
the form of a wet pack are useful, and copious in- 
jections of hot water ; glycerine or ichthyol-gly- 
cerine plugs are also advisable. Where absorption 
has been long delayed good results have been re- 
ported from massage. Pus should be evacuated as 
soon as possible after detection. 

William J. Smyly. 

PELVIC HEMORRHAGES.— Hsemorrhages in 
and around the pelvis may be tabulated as follows : 

1. Hcemorrha^es into Viscera : (a) hasmato- 

colpos ; (b) hsematometra ; (c) haematosalpinx ; 

(d) haemorrhage into the ovary (follicular apoplexy). 

2. Hamorrhage into Connective Tissue ; (a) 
vulvar haematoma; (b) haematoma of the broad 
ligament. 

3. Hamorrhage into the Pelvic Peritoneal Cavity 
(hamatocele) : (a) diffuse haematocele ; (b) encysted 
haematocele. 

I. intpa-visoerai Haemorrhages. — /Etio- 
logy. — (a) Hamatocolpos. — When the hymen is 
congenitally imperforate and the ovaries and uterus 
normal, menstruation occurs at a somewhat post- 
poned puberty, and the resulting hcemorrhage is 
pent up in the vagina. Each month this accumula- 
tion increases and becomes viscid and discoloured 
owing to the more watery elements becoming re- 
absorbed and mixed with mucus. 

(^) Hamaiometra. — In long-standing cases of 
hsematocolpos, first the cervix and then the uterus 
may become gradually distended with altered blood ; 
but, as a rule, h^matometra is produced when the 
vagina is blocked at the uterine end by a membranous 
or solid partition, or when the vagina is more or 
less completely absent. In such cases it is asso- 
ciated with distension of only the uterine end of 
the vagina. Hsematometra alone is usually the 
result of acquired cicatricial stenosis of the cervix, 
or of congenital atresia of the external os uteri ; 
and this Utter is sometimes observed in a single 
horn of a double uterus. 

(c) Hcematosalptnx.-— 1 ^ 9 :rcioxth 9 %t into a Fal- 
lo^n tube may be secondary to hsematometra oi 
acquired or congenital formation. It may also be 
the result either of haemorrhage into the decidua 
of a tubal gestation, in which case it leads cither 
to the formation of a mole or to rupture of the tu^ ; 
or of tubal menstruation with a cl<^ uterine end. 

(d) Hamorrhage into the Ovary (Ovarian ae 

follicular During the process of matura- 



PBLVIC HEMORRHAGES 


1171 


tion of the ovum the vascuUnty of the Graafian 
follicle is increased. This may occasionally lead to 
more hsemorrha^e than usually occurs into the 
follicle either berore or after the escape of the ovum, 
causing a much greater bulging than is usually due 
to a corpus luteum. 

Symptoms and Physical Signs —In cases of 
retained menstruation of congenital origin the girl 
will, after puberty, complain of primary amenor* 
rhoea associated with periodic pelvic pain On 
abdominal examination a hypogastric tumour may 
be felt, which is either a small uterus perched up 
on a distended and elongated vagina, or a uterus 
also distended with blood On a vulvar examina- 
tion being made, the hymen, or a membrane im- 
mediately adjacent to it, is seen to bulge and to 
become tense during forced expiration If the 
membrane is thin, the dark colour of the retained 
blood can be observed Examination per rectum 
will prove this fluid to be in the vagina Some- 
times one half of a double vagina and uterus is thus 
affected, If the uterus, or the uterus and only the 
upper end of the vagina are distended, a bulging 
cul'desac will be found per vaginanti and the dis- 
tended portion can plainly be felt by rectal exami- 
nation 

Treatment — The treatment of all such col- 
lections of retained menstrual blood has to be 
carried out with scrupulous attention to antiseptics 
and avoidance of all haste or force In cases of un- 
complicated hscmatocolpos a crucial incision should 
be made into the bulging hymen, and the viscid 
fluid allowed to slowly empty itself for some hours 
afterwards into antiseptic gauze The same rule 
should be adopted in cases of combined haemato- 
colpos and hcematometra. The greatest possible 
care should be taken to avoid either sudden empty- 
ing of the passages by hot or cold douches or by 
supra pubic pressure, lest the uterus should be 
stimulated to contract suddenly and the blood should 
regurgitate into the peritoneal cavity This is 
especially dangerous in cases of hxmatosalpinx 
Absolute rest in bed for ten days in all such cases 
is essential. In cases of uncomplicated haemato- 
metra the obstruction must be dissected through 
and the retained fluid allowed to slowly emerge 
along a thin gauze dram Subsequently, a tube 
may have to be worn to keep the part patent Such 
uttnne and high vaginal obstructions are very diffi- 
cult to keep permanently open, chiefly because 
most of the patients with such conditions are not 
endowed with much mental aptitude for carrying 
out the requisite measures 

2 Haemopphages Into Connective Tissue 
{a) Vulvar Hamatoma . — Occasionally a pudendal 
vein gives way during the second stage of labour or 
as a result of a blow, and if the skin remains intact 
a vulvar haematoma results. Such an accident 
occurnng during labour is commonest in prinuparse, 
because in multiparse the veins are more varicose 
and superficial, and tend to burst externally. If a 
large hienaatoma is formed, obstruction to the pre- 
senting part may result. 

Symptoms. — The usual svmptom is severe pain 
in one labium majus, felt suddenly during a *pain,’ 
in the later part of the second stage, ana not 
infre<^uently * shock ' results. On examination, the 
swelling of the labium is found to be irreducible, 
dark in colour, bulging over the Iftbhim of the other 
side, tense and fluctuating^ but gradually getting 
less elastic as the blood coagulates, arm finally 


Mtting bog^ from oedema round the efihsions. 
There is no impulse on coughing. It is distinguished 
by Its history and by its {mysical signs from a 
tended Bartholini’s gland, labial abscess, hernia, 
or varicose veins. 

Treatment.— If there is definite, though slight, 
obstruction and the head presents, delivery should 
be accomplished with forceps. If the obstruction 
IS such that forable delivery would bruise or tear 
the swollen parts, the tumour, after the vulva has 
been shaved, must be incised on the cutaneous 
aspect, along the long axis of the labium, the clot 
turned out, and pressure applied till the child is 
born, any bleeding point being tied. If the wound 
can be vazAe quite clean and free from anv adhering 
clot, a few buried purse-stnng sutures wiU approxi- 
mate the surfaces, and an attempt may be made 
by outside pressure to promote primary union. 
As a rule such cavities do not thus heal, and may 
be packed with gauze, and allowed to granulate up. 

If the haematoma form apart from pregnancy, rest 
in bed with moderate pressure will ensure absorption 
in two or three weeks 

(^) Haniatoma of the Broad Ligament. — Haema- 
toma of the broad ligament is more common than 
IS generally thought, and one of its causes is the 
downward rupture of a tubal gestation, a rupture 
generally about the middle third of the floor of the 
tube The blood is collected between the layers 
of the meso-salpinx — an advantageous position be- 
cause considerable resistance is offered by the con- 
nective tissue of the broad ligament, and by the broad 
ligament itself, and the haemorrhage is thereby 
generally localised The blood may become ab- 
sorbed and the pregnanw (tubo-ligamentary) con- 
tinue Another cause of the haemorrhage is the 
rupture of a vein from parovanaii vancocele, leadii^ 
to an extravasation ot blood which may be suffi- 
ciently large to produce syncope Blows, or sexual 
excesses, or straining at stool or dunng labour, may 
be the exciting causes These haematomata are also 
a common result of faulty ligature of the broad 
ligament after enucleation of a tumour They are 
generally unilateral Cases are occasionally seen 
where the haemorrhage has spread along the back 
of the uterus, stnppmg off the pentoneum, and ex- 
tending to the other side, thus simulating an mtra- 
peritoneal haematocele. 

Symptoms — There is often a history of some 
strain, though in the case of tubal gestation the 
rupture may take place spontaneously owing to con- 
tinued growth ana thinning o( the foetal coverings. 
There is definite shock, coming on somewhat gra- 
dually, although fairly sudden as compared wiCfa 
anything like the symptoms of an infiammatcMy 
attack. Pam soon follows, due to the separation and 
stnppmg off of the covenngs of the broad ligament 
With that follows pressure — pressure oc Ac uterus, 
and indirectly on the bladder and the rectum. H 
the haemorrhage is at all extensive the anaemia is 
well marked, but rarely is there any pyrexia, mbkh 
is important m differentiating it from luoad-li||^- 
ment phlegmon, in which a rigor and pyrexia occur 
with ^Ivic pain. 

Ber vaginam there is a distinct tumour, gene* 
rally rounded and at first not hard, but iapt<% 
becoming so. The uterus is completely dislocatM 
over to tiie other side, and usually fixed. The fixa- 
tion of the uterus depends upon the position of 
haemorrhage. If a prrnant tube, for instance, 
ruptures in iu middle tmid, there is aqft nccenuily 

4va 
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a sufficient amount of hfemorrha^e to reach and 
fix the uterus. Usually there is no exudation 
in Douglas’s pouch, and the fact that there is a 
lateral tumour, and that Douglas’s pouch is empty, 
with these symptoms of internal hsemorrhage, shows 
that it is not an intraperitoneal case. 

Prognosis, — ^The prognosis in these hsemato- 
mata is generally excellent. The haemorrhage is 
confined % the broad ligament ; it soon ceases, and 
in a few weeks is completely absorbed, leaving only 
a patch of induration. 

Treatment. — Recovery soon follows if the 
patient is kept in bed and the bowels opn. If 
absorption, however, does not occur, it is gene- 
rally for one of two reasons. Either the diffused 
blo^ has become infected from contiguity of bowel, 
and suppuration has occurred ; or, if the hsematoma 
is due to the rupture of a tubal gestation, the foetus 
has remained in organic union with the placenta 
by means of its cord and may go on growing as a 
tubo-ligamentary gestation {set Pregnancy, Dis- 
eases of). If suppuration occur, a small incision 
or puncture should be made into the swelling pfr 
vaginam just behind and to one side of the cervix, 
and the wound should be enlarged by sinus-forceps 
to avoid injuring the ureter or uterine vessels. The 
degenerated blood can then be washed out by 
iodised water, and the cavity be treated as an 
abscess, and drained carefully. 

3. Hemorrhages Into the Peritoneal 
Cavity. — Pelvic HamatoceU . — The haemorrhage 
here is intra-peri toneal. 

.Etiology. — The most frequent cause is tubal 
pregnancy, sometimes owing to rupture of the tube, 
but more commonly to haemorrhage from the fim- 
briated end of the tube due to the presence inside it 
of a partially detached haemorrhagic mole (missed 
tubal abortion). Tubal abortion may also occur, 
but if complete the haemorrhage usually ceases. 
If a mole remains in the tube, blood may con- 
tinue to trickle steadily from the fimbriated end of 
the tube into the peritoneal cavity. Rupture of an 
‘ interstitial gestation ’ is also a cause of tematocele, 
which is usually diffuse and rapidly fatal. Rupture 
of the uterus during the second stage of labour, or 
indeed of any abdominal vessel or viscus, may 
cause pelvic hjematocele by gravitation of blood. 
Hiematosalpinx p. 1170), haemorrhage from a 
ruptured ovarian cyst after torsion of its pedicle, 
varicocele of the broad ligament or separation of 
vascular peritoneal adhesions are other less likely 
causes. 

Course and Progress. — T he extra vasated 
blood may be diftused or encysted. In the encysted 
form, the haemorrhage may from the first be slight 
and gradual, or it may be arrested after a short 
time. This would allow adhesions to be formed 
by lymph being thrown out round the periphery of 
the partially coagulated blood, and if no immediate 
or great strain were put upon these adhesions by 
a fresh outburst of haemorrhage, the blood would 
become ‘ encysted.’ Limiting adhesions are formed 
by the exudation of lymph and consolidation 
of the outer layers of the clotting blood, glueing 
coils of s^ll intestine to the fundus uteri and the 
mesosalpinx. Sometimes after the escape of a 
tubal mole, the blood and mole gravitate behind the 
mesosalmnx, which is draped down by the weight 
of the distended tube anoforms a hood over the 
collection of blood, and constitutes a variety of 
^encystment’ wbidi, from iu lateral position, is 


easily mistaken for an intra-ligamentary hjematoma. 
If oozing of blood into this space continues, the 
wall of the pseudo-cyst may give way, or the adhe- 
sions which roof over the space may stretch and 
give more room, or if the upper adhesions are 
strong Douglas’s pouch may be depressed and the 
blood may burrow deeply between the rectum and 
the vagina. A hsematocele may also become en- 
cysted from pre-existing adhesions shutting off the 
pelvis from the general peritoneal cavity, as a result 
of antecedent perimetritis. If bleeding ceases, the 
cyst-wall organises and may become a definite 
capsule detached from surrounding viscera. 

Diffused haematocele is more frequently the result 
of a tubal rupture than of a tubal abortion or 
missed abortion or other source, because the loss of 
blood is so severe, so sudden, and so persistent, 
that no opportunity for its becoming localised is 
afforded. The diffuse form is almost invariably 
fatal if not treated promptly by abdominal section. 

Symptoms. — As a result of the visceral injury 
or rupture, which has led to the haemorrhage, there 
is some shock, but the prominent symptoms in these 
cases are those caused by internal haemorrhage. 
These need not be here enumerated, but are, of 
course, most marked in the cases of a diffuse haema- 
tocele. Pain is usually a prominent symptom, and 
may be very severe. The mental faculties are 
clear. Metrorrhagia is usually present. 

Physical Signs. — In the diffuse form there is 
some abdominal distension, but as a rule no phy- 
sical evidence of the haemorrhage is discoverable 
either by the abdomen or per vaginam except a 
patchy dulness here and there, not confined to the 
localities usually dull in ascites. The diagnosis has 
to be made almost entirely by the symptoms of 
internal haemorrhage, by the history, which is often 
extremely vague, and by exclusion of other sources 
and positions of the blo^ extravasated. 

In the encysted form the physical signs are more 
definite. The blood is collected so as to form at 
first an elastic mass, which in twenty- four or forty- 
eight hours gets harder, filling perhaps both pos- 
terior quarters of the pelvis and Douglas’s pouch, 
unless limited to one side by adhesions. It is 
usually roofed over by intestines and omentum and 
mesosalpinx, and is thus confined primarily to the 
true pelvis ; gradually if haemorrhage persist or 
recur it extends upwards and may reach the um- 
bilicus with its upper surface arched like the dia- 
phragm. It exerts pressure upon the uterus and 
broad ligament in a direction upwards and forwards, 
upon Douglas’s pouch downwards, and upon its 
intestinal roof upwards, so that the fundus uteri 
may be elevated and felt above the pubes. If 
haemorrhage continue the adhesions may give way, 
and the haematocele would then become secondarily 
diffuse, and if it continued and did not again be- 
come encysted, it might prove fatal. As a rule, 
however, the adhesions get denser, the outer layers of 
the blood become consolidated, and further haempr- 
rhage is lessened by the resulting pressure, and 
arrested by thrombosis in the bleeding vessels. 
Sometimes the temperature rises from the tension 
present, or fever may accompany the formation of 
peritoneal adhesions ; or more rarely suppuration may 
ensue by infection from the surrounding intestines. 

Treatment.— In the encysted form of haema- 
tocele interference is not called for unless the tem- 
perature rises, or the tension greatly increases, or 
the tumour Is definitely enlarging. The writer 
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has, under such circumstances, operated m all such 
encysted cases by vaginal incision (posterior colpo- 
tomy) followed by gause-packmg, with invariably 
good results, but cases are recorded where hsemor- 
rhage has recurred, requiring abdominal section to 
remove the affected tube or seize the bleeding point. 
In such operations it is rare to find the ^tus or 
tubal mole among the blood clot, and it is not 
necessary to try to find and ligate the bleeding point. 
The haemorrhage usually ceases at once and does 
not recur. 

In the diffuse form abdominal section is abso- 
lutely and immediately necessary If the patient is 
evidently losing ground, or if there has been a 
recurrence of hemorrhage and it is impossible to 
make out a tumour definitely outlined below m 
Douglas’s pouch and above in the abdomen, it is 
evident that the blood is not encysted , and in that 
case It becomes one’s duty to operate through the 
abdomen at once, even if the pulse can only just be 
felt at the wnst. When the abdomen is opened 
blood wells out, and fresh haemorrhage is apt to 
arise owing to reduction of pressure The incision 
should be about three inches long, and no time 
should be lost in sponging out blood-clot Feel at 
once for the fundus uteri, and, presuming the bleed- 
ing is tubal, draw the fingers along the two tubes 
until the lump or irregulanty on the one or the 
other side is felt Seize this lump and clamp the 
ligament on each side with Spencer Wells’s large 
forceps, and the haemorrhage is then entirely under 
control The blood-clot, and perhaps the mole or 
the detached foetus, can then be removed at leisure, 
and the patient rallied by a rectal or venous saline 
injection Ligatures are then applied on each side 
of the gestation-sac, which can be removed bodily 
This operation, even in apparently moribund cases, 
has been so often successful that it should be per- 
formed as soon as indications arc absolute It is a 
good plan to have the vein in the arm prepared for 
a saline injection by another surgeon while the 
abdominal incision is being made See Saline 
Solution, Infusion of. Amand Routh. 

PELVIC PERITONITIS.— Synon.. Pen-metn- 
tis , Pelveo-pentonitis 

Definition — An acute or chrome inflamma- 
tion affecting the pelvic peritoneum 

Frequency —From the result of 600 autopsies 
on women Beigle found that 90 per cent showed 
evidences of pelvic peritonitis ; Bandl estimated its 
freemency as 66 per cent. 

Etiology — The exciting causes are micro- 
organisms or their products : especially septic, 
putrid, gonorrhoeal, and tubercular infections. It 
IS almost always secondary to disease m neighbour- 
ing organs and tissues It frequently follows a 
septic metntis— the result of childoirth, abortion or 
intra-uterme manipulations— salpingitis and pyosal- 
pinx. In these cases the inflammation may extend 
to the peritoneum either by contmuity through the 
fimbnated extremity of the tube, by penetrating 
Its wall, or by rupture. It may extend from the 
ovaries in oopnorius, abscess or tumours, especially 
dermoids. Pelvic hsematocele and cellulitis are 
l^enerally assoaated with peritonitis ; and similarly 
inflammatory and ulcerative diseases of the bladder 
or intestine may involve their serous coats; the 
vermiform appendix especially being a firmtful source 
of pelvic peritonitis. Primitry inlammation, the 
result of chill during menstruation, has been 
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described, but its occurrence has not been satis- 
factorily proved. Pentomtis has followed the 
injection of irritating fluids, especially a solution of 
nitrate of silver, into the uterus , probably owing 
to the escape of some of the fluid through the 
abdominal ostium of the tube. 

Pathological Anatomy.— The disease com- 
mences with injection of the blood-vessels of the 
pentoneum ; the surface loses its lustre and becomes 
rough and coated with lymph. This is generally 
but not always followed by a serous exudation 
which sometimes becomes purulent or putnd. The 
fluid generally gravitates into Douglas’s pouch, 
where it becomes encapsuled by the agglutination 
of the intestines above , and as the pouch becomes 
distended it forms a globular tumour which pushes 
the uterus forwards against the abdominal wall, 
the rectum backwards agamst the sacrum, the 
posterior fornix of the vagina downwards towards 
the introitus, and lifts the intestines upwards In 
some cases where the pouch of Douglas has been 
obliterated by previous attacks the fluid may collect 
in the postero-lateral regions of the pelvis, and in 
others m the utero-vesical pouch. When the fluid 
effusion has been absorbed or evacuated, or where 
no fluid exudation has occurred, as is generally 
the case where the inflammation is due to a gonor- 
rhoeal infection, adhesion of the opposing surfaces 
takes place These adhesions are found as broad 
surfaces, as bands, or merely as thickemngs of the 
peritoneum They cause fixation of otherwise 
mobile organs and often cause stenhty or chronic 
invalidism 

Symptoms — As the inflammation vanes im- 
mensely both m extent and severity so the sym- 
ptoms may be almost imperceptible or of a most 
pronounce and alarming character. When the 
disease follows childbirth it usually sets in acutely 
on the second or third day of the puerpenum; 
where it complicates salpingitis or cellulitis it 
develops more insidiously It begins with a feeling 
of chilliness and malaise rapidly increasing to 
intense pain with marked tenderness. The pain is 
much more intense where there is a tendency to 
encapulation of the effusion, and is therefore 
relatively a good sign. The boweb ore obstinately 
confined with retention of flatus. There is much 
tympanites with rigidity of the abdoimnal muscles. 
The aspect of the patient is charactensac with 
sunken eyes, pinched features and anxious expres- 
sion The tongue is coated, thirst intense, and 
anorexia complete , generally there is vomiting and 
retching, often dysuria or strangury The tempera- 
ture rises gradually with slight remissions and m 
uncomplicated cases seldom exceeds 102® F. The 
pulse on the contrary rises rapidly to iao~I 30 or 
more . it is small and wiry, or m bad cases we^ 
and compressible. The course of the disease varies 
according to the extent and mtensity of the in- 
flammation and the amount of eflfusioii. Resolatyn 
is attended by a fall m the temperature, though me 
pulse usually remains high. Should suppuration 
occur, however, the fever increases and assumes a 
hectic character ; many of the symptoms of the 
mitial stage return ; and the pain and tenderness 
become more concentrated towards the affected 
area. 

Physical SiONS.-T-At first the chief sign is 
tenderness when any part related to the peritonemn 
is disturbed. Wh^ eCftoioii has taken plaee it 
forms an elastic or fluctuating tumour whkh 



H74 PELVIC PERITONITIS 

displaces the neighbouring organs in a characteristic 
manner. Adhesions are diagnosed by touch and 
by the fixation of the pelvic organs. The uterus 
for examjde may be found retroverted and cannot 
be replaced even when the patient is completely 
ansesthetised ; or if replaced it immediately returns 
to its abnormal position. Great care must be 
taken in such manipulations, as injury to neighbour- 
ing organs has in some cases led to fatal results ; 
and in no case should the uterine sound be em- 
ployed. An adherent ovary, whether prolapsed 
into Douglas’s pouch or in its normal position, can 
be grasped between the fingers with unusual ease 
and cannot be pushed about as a normal ovary 
could. 

Diagnosis. — Pelvic cellulitis is generally com- 
plicated with peritonitis, but the latter occurs very 
frequently without the former ; it is generally 
possible therefore to distinguish the symptoms of 
both. 

In peritonitis the aspect of the patient, the 
vomiting, pain and tenderness, are characteristic ; 
the pulse is high and the temperature relatively 
low. In cellulitis the temperature is higher and 
the pulse not so rapid ; with a temperature of 102^ 
F., for example, a pulse over 120 would point to 
peritonitis, under 120 to cellulitis. The effusion 
and absorption of the exudation is more rapid in 
cellulitis than in peritonitis; in the former the 
exudation commences to one side of the cervix, 
surrounds and fixes it ; the vaginal mucous mem- 
brane is pushed downwards and cannot be moved 
over the exudation by which it is fixed. In peri- 
tonitis the exudation is usually situated much higher 
in the pelvis. Lateral displacements of the uterus 
point to cellulitis ; ante-position to pjeritonitis. 
When the vaginal mucous membrane is pushed 
down by a peritoneal effusion it is not fixed but can 
be moved over it. Such an effusion pushes the 
rectum backwards or to one side, but never sur- 
rounds it, and the rectal mucous membrane can be 
moved over it. In parametritis the rectum is 
surrounded and narrowed by the exudation, and its 
mucous membrane firmly attached to it. The 
relations of the posterior wall of the uterus as felt 
through the rectum are also important In cellu- 
litis l£e tumour never reaches above the line of 
firm peritoneal attachment, leaving the fundus 
free ; m peritonitis it may reach or go above the 
fundus. 

Prognosis. — The prognosis is generally pood, 
so far as life is concern^, so long as the d^ease 
remains localised to the pelvis ; but bad as regards 
complete restoration to health. 

Treatment. — In the early st^e of the inflam- 
mation our objects are to fiivour encapsulation, to 
relieve pain and to support the patient’s strength. 
With these objects she is kept as quiet as possible 
in bed; cold is applied to the hypogastnum by 
frozen compresses frequently renewed, or 1 ^ 
Leiteris apparatus; the ice-bag can seldom be 
borne because of its weight Opium is given 
the mouth or rectum or by bypcMermic injection } 
and fluid nourishment administered. A few leeches 
applied to the abdomen are often advantageous, but 
should only be employed in strong and plethoric 
subjects. Antipyretics are not needed and do 
harm by disordering the stomach, and purgatives 
should on no account be retorted to. When the 
fever has abated the absorption of the exudation 
should be fevoured by warm compresses or pool* 
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dees. In the chronic condition efforts are often 
needed to free the organs from adhesions. Massage 
(Thure Brandt), breaking down adhesions under 
an ansesthetic (Schultze), or directly dividing them 
after coeliotomy may be required. 

William J. Smyly. 

PEMPHIGUS a bladder). — Synon. 1 

Pompholyx ; Fr. Pemphigus ; Ger. Blasenkrauk- 
heii. — Pemphi^ is a disease characterised by the 
eruption of bulTae on the skin. The term has been 
employed to indicate almost all the forms of large 
vesicular or bullous eruptions, but many of these 
are now differentiated from the pproup and appear 
in difl'erent categories, especially in the case of der- 
matitis herpetiformis, ana the bullous eruptions due 
to definite bacterial and nervous influences. There 
remain certain diseases accompanied by the forma- 
tion of bullse, probably of totally distinct origin, 
but which agree in some of their clinical characters, 
to which the term ‘ pemphigus’ is specially restricted. 
Cases of true pemphigus must be reckoned among 
the rare cutaneous affections. 

Varieties. — The following are the chief forms 
still described as pemphigus ; — 

Pemphigus acutus. — Acute pemphigus occurs 
less commonly than the chronic variety, but after 
the exclusion of vesicular and bullous eruptions due 
to the action of pyogenic and other bacteria, urti- 
caria bullosa and erythema bullosum, there still 
remain cases which must be regarded as true acute 
pemphigus. The disease occurs at all ages, but is 
more common in children than in adults. It com- 
mences with symptoms of severe constitutional 
disturbance — sickness, diarrhoea, and pyrexia. The 
lesions vary in size from small vesicles to bullie two 
or three inches in diameter, and may appear on any 
part of the skin ; the mucous membranes may also 
be severely affected. The eruption appears in 
crops, the bullae, at first full of serum, become 
turbid rapidly and show a great tendency to rupture. 
The skin itself becomes covered with scabs com- 
posed of the raised epithelium and a certain amount 
of coagulated serum. The risk of septic infection 
of the surface under such circumstances is great, 
and its occurrence has much to do with the causa- 
tion of the fatal results. Cases are on record in 
which death has occurred in a few days, although 
the average duration is from three to six weel^. 
The prognosis depends greatly upon the amount of 
epithelium destroyed, as in the case of superficial 
bums, and is senously affected by co-existing con- 
ditions, the most significant of which is renal dis- 
ease. The majority of cases are fatal, while others 
recover as from an acute specific malady. The 
exact relations of this type of disease are not de- 
fined. For purposes of convenience the form of 
pemphigus arising usually in adults who have to 
deal with organic material, as in the case of 
slaughtermen, tonners, and cooks, which is often 
very fatal, is classified under the term ‘acute' 
pemphigus.’ In these cases the probability of the 
moci^tion of micro-organisms is very great, and in 
many of them the pathogenic bacterium known as 
the diplococcus of Demme has been isolated from 
the fluid in the vesicles and bullse, and from the 
blood. 

Pemphigus ohronicut (vulgarle).— Chronic 
pemphi^s is the most common variety of the dis- 
ease and is the type of the affection. The lesions 
appear as minute vascular poinu from which rise 
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small vesicles. The vesicles rapidly increase in 
size until they reach their maturity, when they 
appear as bulls of varying sizes, the majority being 
from half an inch to an inch in diameter, but large 
bulls of three inches in diameter are by no means 
uncommon These blisters have a circular or ova! 
outline, but the border may be sinuous owing to the 
coalescence of two or more neighbouring lesions 
The bullae project abruptly from the surrounding 
skin, their walls are tense, often forming hemi- 
spherical protuberances. The contents at first are 
clear so that the bullae are semitranslucent, but 
gradually they become turbid owing to the presence 
of leucocytes and the formation of fibnn m the 
serum At this time a fine red areola may make 
Its appearance immediately surrounding the bulla. 
The fluid contents of the bulla become rapidly 
absorbed, its walls become flaccid, and a thin epi- 
dermic scab remains ; or if the walls rupture, its 
contents escape and a scab of coagulated serum and 
epidermic matenal results. The loose epidermis or 
the scab finally falls off, leaving a reddened or 
excoriated surface, the redness of which gradually 
gives place to a brownish pigmentation which may 
last for some time Any individual lesion may pass 
through these changes in a few days, but the erup- 
tion comes in crops and the attacks are apt to recur, 
SO that the disease deserves the title of ‘ pemphigus 
chronicus. ’ 

In the case of children and old persons, the 
earliest symptoms are those of constitutional dis- 
turbances such as moderate pyrexia, shivenng, and 
nausea Simultaneously numerous small lesions 
may occur, running their course m a few days, 
succeeded by a recurrence of constitutional symptoms 
and of eruption. When the area affected is ex- 
tensive, much discomfort may anse from the presence 
of the bullae Thus when the lower part of the 
back IS severely affected it is difficult for the patient 
to assume a comfortable position, and when the 
exconations produced by the removal of the epi- 
dermis are great, the patient may become greatly 
prostrated owing to the discomfort, sleeplessness, 
the effects of septic absorption, &c A fatal result 
may ensue 

In the case of healthy adults, on the other hand. 
It is remarkable how very little disturbance to the 
general health appears to be caused even when the 
attack of pemphigus is extensive A feeling of heat 
or tingling as the lesions appear, the discomfort and 
consequent restlessness pr<wuced by the mechanical 
presence of the bullse and attempts to avoid their 
rupture along with slight disturbance of appetite and 
of the general health from confinement may be all 
the symptoms noted The mucous membranes are, 
as a rule, not severely affected. Septic infection of 
the bullse, or of the abraded surfaces, gives nse to 
lymphangitis and lymphadenitis with symptoms of 
septicaemia. In uncomplicated cases, esprcially if 
the kidneys and other organs are healthy, the dis- 
ease ceases after recurrences which become gradually 
less and less severe, and complete recovery may 
occur in a few months. 

Pemphigus neonatorum. —This form of dis- 
ease occurs in newly bom children a^ may be 
of all degrees of severity. An empdon of small 
vesicles may be limited to one part of the body, or 
the eruption may affect the whoAe suiibce. The 
bullie al^ may vary in size within wide limits. The 
course of the disease varies greatly. In slight cases 
very little disturbance of the general healm of the 


infiint is noted, the degree of pyrexia and the consti- 
tutional symptoms as a rule varying directly with 
the extent of area affected. A few reddened patches 
remain after the rupture or absorption of the con- 
tents of the bullse, and a slight amount of pigmenta- 
tion may remain for some time. In cases where 
the eruption appears over the whole surface of the 
body, the symptoms as a rule are very severe, and 
in such cases death may occur m two or three days. 
The whole surface is red from head to foot owing 
to denudation of the epidermis, in much the same 
way as in certam degrees of burning. In some 
cases, in which secondary infections may play a 
part, ulceration of the affected areas supervenes, 
and one of the forms of disease known as derma- 
titis gangranosa infantum may be produced, lead- 
ing on to symptoms of septicaemia and pyaemia. 

It is noteworthy that in many cases a history can 
be obtained of some source of septic mfecUon. 
Thus it is not uncommon to find that there has been 
slowness of healing or ulceration near the umbilicus, 
or that a scratch or injury has been noted in some 
part of the body. Cases are on record in which a 
child bom of a mother suffering from puerperal 
fever developed pemphigus neonatorum. An m- 
structive example is on record of the simultaneous 
outbreak of cases of impebgo contagiosa and 

E emphigus neonatorum among children attended 
y the same midwife. The cUnical as well as the 
pathological evidence tends to show that m such 
cases there is direct moculation of the skm with 
orgamsms, such as the Streptococcus or Staphylo- 
coccus pyogenes. Probably many examples of 
pemphigus occumng in individuals of greater age 
are of the same character. In such cases bullous 
eruptions may occur locally about the gemtalia, on 
the trunk, or may be diffused over the surface of 
the body. In the majority of instances treatment 
by ordinary antiseptic measures is successful so £ur 
as the individual patient is concerned, and attention 
to disinfection and general hygiene is sufficient to 
check the epidemics of the disKise which sometimes 
occur. 

A form of the disease is mentioned m which the 
bullse are flaccid and ill-formed and lead to pro- 
longed de^uamation of the type of exfiluUtve der- 
matitis, The exact nature of such epidemics is not 
thoroughly ascertamed, but the accounts given 
point to a cause similar to that already suggested 
in the ordinary variety of pemphigus neonatorum. 

Pemphigus oontaglosus tropicus.— This 

IS a bullous eruption occumiig m very distinct 
^idemic form m numerous parts of the tropics. 
The disease may occur on any part of the bray, 
and has many of the characteristics already de* 
scribed m cases of pemphigus neonatorum. It 
occurs chiefly durmg the hot weather and is dis- 
tinctly cont^ous. The skin is liable to be 
speaally affected where sur&ces ate in contact. As 
the bullae heal, circinate rings of crusted empdon 
are left for some time, clos^ resembhng ffie ^tp- 
pearances produced in certain cases of impetigo 
contagiosa (p. 724). Micrococci have bera 
served m the contents of the hulke, usually as 
diplococci or in groups. From the description mven 
ot the disease, mere can be but little doubt that it 
is closely allied in setiolo|y to the form of pemphtgos 
just described as pemph^us neonatorum. 

Pemphigus Ibilaoeue.— This disease is one of 
the fonm of dematitis which becomes univeital in 
distribution, producing general exfoliatioii. Its 
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relations to the other Varieties of pemphigus are 
obscure. As a rule the attack commences as an 
outburst apparently of pemphigus chronicus. After 
the first onset the typical appearance of the disease 
is assumed ; the bullse which form are flaccid ; 
their contents lose their translucency and become 
sero-purulent ; their epidermic coverings are de- 
tach^ and expose the underlying excoriated surface, 
which remains moist and continues to exude a sero- 
purulent discharge, often of extremely offensive 
nature. The tendency to the formation of bullae 
becomes less and less marked, and the epidermis 
exfoliates till at length the appearance of general 
exfoliative dermatitis is closely simulated. The 
tendency for the altered epidermis to crack and 
emit sero-purulent fluid and blood remains to a 
OTeater or less extent, so that septic absorption 
from the surface is a constant source of danger. 
The disease, which may be at first local, tends to 
become universal, affecting the hands, feet, scalp, 
and body generally. The nails become distorted, 
roughens, and may atrophy and disappear, while 
the hair is either shed or becomes irregular in its 
growth. The eyelids become inflamed and everted, 
great discomfort being thereby produced. The 
mucous membranes of the mouth and throat are 
affected, the epithelium being thrown off after the 
appearance of irregular and deformed vesicles. The 
pyrexia and constitutional disturbance vary greatly. 
Usually the temperature ranges above the normal 
with frequent exacerbations of fever. The disease, 
though almost invariably fatal, is characterised by 
remissions and exacerbations. During the period 
of remission the skin may show great improvement 
and the general condition of the patient improves. 
Gradually the discomfort and pain, and the effects 
of septic absorption, undermme and destroy the 
health of the patient, till at length a condition of 
severe toxaemia is produced, associated with a low 
form of delirium, and death occurs from exhaus- 
tion. Long before the final result, the difficulties 
in nursing and feeding the patient become exces- 
sive, while the risk of intercurrent disorders of 
viscera, especially the lungs and kidneys, or of 
pysemic accidents is great. 

Pemphigus vegetans.— This is one of the 
rarest of diseases of the skin, but seems to be 
widely distributed. After a variable period of ill- 
ness, bullae, resembling those of pemphigus 
foliaceus, appear on the hands, feet, axillae, groins, 
and the buccal mucous membrane ; subsequently 
other parts of the body become affected. On rup- 
turing, the bullae do not heal up, but the skin tends 
to remain raw and even to ulcerate. On the ex- 
coriated surfaces granulation-tissue appears in some 
places producing ftingating growths, in others 
an appearance resembling condylomata. The 
disease appears to vary greatly in severity, but 
cases which become widely spread cause most 
serious debility, and are nearly always fatal within 
comparatively short periods. In all probability the 
specific cause of the disease is different from the 
forms of pemphigus already mentioned. 

Histology. — The descriptions of the micro- 
scopic appearances in the disease vary mainly in the 
definition of the exact place of origm of the bullae. 
Accordmg to some observers the collection of fluid 
makes its appearance at the upper margin of the 
stratum mucosum, raising above it the stratum 
comeum, and perhaps a few adherent cells of the 
stratum mucosum, while others describe Ae bulla 


as commencing in the lowest layers of the rete, 
raising above it as it collects the whole of the epi- 
dermis. No doubt both conditions occur and 
depend upon the nature and severity of the form 
of the disease. The serum, at first translucent, 
gradually contains more and more leucocytes, which 
pass in from the underlying vessels of the corium, 
so that the bulla appears turbid and its contents 
are sero-purulent. A certain amount of fibrin may 
also ODserved in the bulla, frequently containing 
leucocytes in its meshes ; epithelial cells, singly or 
in groups, may also be present in the vesicle. The 
changes in the cutis are those of a mild degree of 
inflammation with congestion of the blood-vessels 
and widening of the lymph-spaces. The exudation 
of round cells into the cutis, slight at the com- 
mencement, becomes denser as the bulla becomes 
turbid, the papillae flattening or swelling owing to 
the pressure of the fluid from above, and the 
oedema and infiltration of leucocytes from below. 
As a rule, the round-cell infiltration becomes 
absorbed so that very little damage is done to the 
cutis. Visible cicatrix indeed is rare as the result of 
uncomplicated pemphigus. In cases of pemphigus 
foliaceus, and in cases of chronic pemphigus of long 
duration, changes consisting of condensation of the 
cutis and atrophy of the epidermis, resembling 
those found in general exfoliative dermatitis, become 
evident. The changes in pemphigus vegetans, on 
the other hand, are completely different in character 
as the disease affects the mesoblastic structures of 
the skin rather than those derived from the epiblast. 

Bacteriology. — The bacteriology of the disease 
has been studied carefully ; but the results are not 
as yet decisive. In some of the cases the contents of 
the vesicles seem sterile ; probably in the majority 
cocci, resembling the Staphylococcus epidermidis 
albus, may be seen in the contents of the vesicles. 
In later stages of the disease the white and yellow 
cocci of suppuration and other organisms are found 
present. Such results are especially to be expected 
in the class of cases belonging to the type of pem- 
phigus neonatorum and pemphigus contagiosus 
tropicus. In certain severe cases of the disease a 
diplococcus described by Demme has been fre- 
quently isolated, and has been suspected of being 
tiie principal factor in its causation. 

Treatment Taking pemphigus chronicus as 

the type of the disease, the treatment during its 
course should be of a palliative character. Owing 
to the sensations of heat, pruritus, and irritation 
characteristic of the first period of this eruption, 
sedative and astringent lotions containing glycerine 
of subacetate of lead, calamine, oxide of zinc, lime- 
water and glycerine are of much service. The use 
of dusting powders, of starch, oxide of zinc, and 
siliceous earth, with the addition of boric acid, 
camphor, menthol, &c., in varying strengths are 
often of much use on account of the relief to pruritus 
which they afford. Special care must be taken 
to protect the bulla, and to prevent septic inocula- 
tion of their contents, or of the denuded surfttces 
remaining. As a general rule the bulla should not 
be openw artificially, but when they occur on 
situations where accidental mechanical injury is 
certain, they should be opened with the point of a 
fine knife, taking precautions against the introduc- 
tion of pyogenic organisms. The surfaces should 
be carefully and frequently dressed with antiseptic 
applications, such as borii-acid ointment, &c. No 
internal remedy has been definitely shown to have 
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a specific effect on the treatment of the disease. 
The drug which has been most widely used is 
arsenic, and by some this remedy has been vaunted 
as specific, but it does not occupy this position, and 
it IS doubtful whether it has much beneficial effect 
It IS certainly capable of producing much harm 
when given during prolonged periods, and in large 
doses, as used to be the custom Benefit may 
perhaps be expected as the result of administration of 
internal antiseptic remedies, such as qumine, salicin, 
&c With our present knowledge, however, internal 
treatment consists in taking precautions to sustain 
the general health by appropnate food and tonics 

In cases of Pemphigus neonatorum, Pemphigus 
contagiosus, &c., in which the evidence of inocula- 
tion of the skin with organisms allied to the ordinary 
pyogenic organisms is almost complete, the use of 
stronger antiseptic remedies to the surface is 
urgently indicated The rapidity with which bullous 
eruptions of severe degree of this type are seen to 
vanish under such treatment and their non-recurrence 
are strong indications of their aetiolc^. As an ex- 
ternal antiseptic the best remedy is mercury The 
affected surfaces may be bathed in weak solutions of 
the perchlonde (1-2000 to i-ioooo) while the ex- 
conations or bullse as they collapse are dressed 
with the diluted ointments of nitrate of mercury or 
of ammoniated mercury. In the cases where the 
application of mercury may give rise to danger from 
absorption of the drug we must content ourselves 
with the use of less powerful antiseptics The type 
of these is bone acid, but many remedies of the 
orgamc senes, such as carbolic acid, lysol, chmosol, 
and lodol, have proved very serviceable In cases 
of general exfoliation and pemphigus foliaceus, the 
seventy of the disease and its depressing power 
render it necessary to make still greater exertions to 
sustain the health of the paUent and to protect the 
epidermis from every form of injury Careful and 
repeated dressing of the surface with soothing and 
antiseptic lotions, ointments and dusting powders 
must lie employed Good results from the use of 
warm baths made with gluten, bran, or alkalis, ac- 
cording to the necessities of the case, are frequently 
obtained. In certain cases the patient finds his 
only relief from suffering while immersed in such a 
bath With due precautions he may remain in the 
bath for hours at a time, while cases are on record 
of patients remaining in the bath dunng periods 
of weeks, arrangements for retaming a suitable 
temperature having been made. The nsks of an 
intermittent bath are the chances of chill to which 
such patients are exceptionally liable, and the injury 
to the skin owing to the alternations between con- 
stant soaking and drying. In cases of pemphigus 
vegetans the granulomatous character of the lesions 
demands carefully applied antiseptic treatment, 
owing not only to the nsk of septic contamination, 
but also to the depression produced by the absorp- 
tion of septic matter from the surface and the great 
foetor thence arising. 

The care of severe cases of pemphigus, on account 
of the chronicity of the disease and the senous 
nature of the symptoms, is a most responsible task, 
and requires the utmost care and patience on the 
part of both nurses and medical attendant. 

Jambs Galloway. 
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following conditions : (l) congenital abnormalities ; 
(2) phimosis ; (3) paraphimosis : (4) adherent pre- 
puce and preputial calcmi ; (5) inflammation of the 
penis ; (6) gangrene of the penis; (7) herpes pre- 
putialis ; (8) benign growths ; and (9) malignant 
disease of the penis. 

It will be sufliaent to mention the occurrence 
of— double and triple penes (generally no urethra), 
too large a penis, small genitals, fracture, disloca- 
tion, hsematoma, and fistula (congenital and inflam- 
matory) of the penis The remaining diseases of 
the component parts of the penis will be found in 
the several articles upon these special subjects, such 
as diseases of the urethra, chordee, gonorrhoea, 
gleet, balano-posthitis, syphilis, and priapism. 

1. Congenital Abnormalities. — There are 
two chief abnormalities-— ( I) hypospadias, and (2) epi- 
spadias 

(1) Hypospadias is much the more common of 
the two It consists m a deficiency m the floor of 
the urethra The cause is the failure of union of 
the two sides of the ‘ genital groove * which is 
formed in the mesial hne of the genital enunence 
It is by the coalescence of these two ridges that the 
scrotum, floor of the bulbous and pemle urethra, 
the frasnum and lower part of glans and prepuce 
are formed The membranous and prostatic urethra 
IS formed by the union of the urqg^enital sinus 
with the allantois, the urogemtal sinus being cut off 
from the anus by the growth downwards of the trans- 
verse fold of the pennseum. The extent of the 
deficiency of the union vanes considerably in dif- 
ferent cases {a) There may be a want of develop- 
ment of the firsenum only, leaving a very large 
meatus urinanus and perhaps a large cowl-hke 
prepuce, {b) There may be a complete fissure from 
the meatus to the scroto-pemle junction, or along 
any part of this distance (r) There may be a 
fissure extending the whole length of the urethra 
from the meatus to the triangular ligament separa- 
ting the testicles into their respective compartments 
of scrotum This is one form of so-called * herma- 
phroditism,* the external genitals simulating the 
female character Besides these three chief forms 
there are many cunous deformities of the meatus 
and fossa naviculans which are formed by the de- 
pression of the epiblast as a blmd pouch, which 
joms the main urethra before birth For example, 
there may be a persistence of this pouch, the real 
unnary onfice being placed m the position of the 
fraenum, or further b^k along the infenor surface 
of the penis ; the meatus under such conditions is 
generally very small The writer recently saw a 
case m which there was a double urethral opening 
at the meatus unnanus The upper one, an meb 
long, was blind ; the lower one lea into a contracted 
fossa naviculans, and through it unne was passed. 
Rarer abnormalities are the opening of the urethra 
into the rectum, or througn the pennaeum, or 
through the penile floor at any point, the remainder 
of the urethra being a solid fibrous cord. 

(2) Epispadias . — This rarer condition is ap- 
parently a deficiency of the dorsum of the penis, 
in which the floor of the urethra is more or less 
exposed from the meatus unnanus backwards. 
The actual condition is really that of hypospadias, 
the penis being rotated upon itself in its long axis, 
so that the un-united genital furrow looks upwards, 
and the corpora cavernosa look downward; the 
direction of the rotation, either from right to teft or 
left to right, is often quite obvious at the root of the 
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penis. There are two chief varieties : (a) partial, 
in which the deficiency is limited to the penis; 
(i) complete, in which the deficiency extends back- 
wards and joins with an extroversion of the bladder, 
the mucous membrane of the bladder being directly 
continuous through the abdominal wall with the 
skin-like lining of the genital iiirrow on the dorsum 
of the rotated penis. In both hypospadias and 
epispadias the prepuce is generally large and loose, 
and often arranged in a fold on either side of the 
glans and the congenital furrow ; there is no pro- 
perly formed fraenum ; the floor of the urethra and 
the surrounding structures are very dense and fibrous, 
owing to the presence of much scar-tissue in them. 

Symptoms. — In slight cases there is only incon- 
venience in the position and method of passing 
urine. In the more serious cases the symptoms may 
be placed under two headings, sexual and urinary. 

(1) Spual intercourse is impossible, painful or 
defective, since the penis is very small oi curved 
in vsmous directions by the bands of scar-tissue ; 
erections are generally painful on this account, and 
semen is not properly introduced into the vagina 
owing to the position of the urethral orifice. 

(2) In bad cases urine is constantly dribbling away, 
causing soreness, a foul odour, and p;eneral dis- 
gust. This is the greatest misfortune in complete 
episj»dias. From these causes the general health 
deteriorates considerably. 

Treatment. — In slight cases no treatment is 
necessary, but in the more severe cases the con- 
dition of the patient is so terrible that a surgical 
operation should be performed. The results are 
not very satisfactory. The operation should be 
performed after puberty, if it be possible to wait. 
The wearing of a special apparatus is sometimes 
useful in alleviating sufferings of the patient. 

2. Phimosis. — Phimosis is a constriction of the 
orifice of the foreskin which limits or prevents its 
retraction. 

There are two varieties, congenital and acquired. 
(I ) Congenital phimosis is extremely common. The 
orifice of the prepuce of the newly bom infant is 
often constricted in varying degree, and may be 
as small as a pin-point. (2) Acquired phimosis 
comprises three conditions of common occurrence, 
(a) Inflammatory phimosis, in which swelling of the 
foreskin (which may have a normal or a slightly 
constricted orifice) prevents its retraction ; {p) that 
condition in which previous inflammation and ulcera- 
tion have produced sufficient scar- tissue in the 
orifice of the foreskin to prevent its retraction ; and 
(r) many cases of warts, cancer, and other diseases 
in which the implication of the prepuce produces a 
umilar result 

Symptoms. — The presence of phimosis renders 
cleanliness of the penis an impossibility, as sme^a 
and urine collect underneath the foreskin, llie 
resulting accumulation of filth may produce itching 
and irritation, and suppuration ana ulceration may 
ensue. From this cause children are continually 
pt^ng at the foreskin, which becomes very long, 
^is habit is likely to engender the pernicious 
habit of masturbation, and is occasionally mistaken 
for a symptom of stone in the bladder. As a 
pr^isp^ing cause of gononrheea and syphUis, 
phimosis is a most important fiurtor ; anv discharges 
which enter the orifice of a phimos» have an 
excellent situation for developing disease in its 
most virulent form, since there is deficient 
drainage, an ample supply of food for the growth 


of germs, and a soft delicate mucous surface which 
is easily damaged. The stream of urine is diminished 
in size and unnation is slowed, and the foreskin is 
sometimes distended by the outflowing urine. In 
bad cases there may be retention of urine with 
dribbling incontinence from the overflow, the 

? itient enduring the greatest suffering and distress. 

his condition is often accompanied by convulsions 
in children. Straining in phimosis frequently in- 
duces hernia. In a perfect phimosis the glans 
penis is very small, the fbenum very short, and the 
urethral orifice very small or closed entirely, 
another meatus existing elsewhere as in hypospadias. 
Secondary diseases of the bladder and kidney may 
ensue from back-pressure and infection resulting 
from phimosis. The irritation of a bad phimosis in 
children is liable to produce symptoms suggestive 
of hip-joint disease. Cancer of the penis is very 
rarely seen in the circumcised. 

Treatment. — In cases where the constriction is 
not well marked it is possible by drawing the fore- 
skin back a little more each day to stretch the 
orifice until it will completely retract. Care should 
be taken to keep the parts very clean and very dry 
during these exercises, and to replace the foreskin 
immediately after retraction, or paraphimosis may 
ensue. In cases where the constriction is well 
marked (such being the majority) circumcision 
should be done at once. In those cases where 
phimosis is complicated by swelling, discharge, in- 
flammation, ulceration or chancres of the glans 01 
foreskin, circumcision should be done immediately 
and under the strictest antiseptic precautions. If 
the operation be performed as described below, 
and if the patient be under the influence of mercury, 
circumcision may be done for hard chancre, the 
wound healing well without the development of 
^philitic ulceration in the operation-wound. 

Circumcision , — If the patient be an infant or a 
nervous adult a general anzesthetic is necessary, 
but in an adult patient with no inflammation of the 
parts, /3-eucaine is quite sufficient (rw An.^sthesia, 
Local). Fill a hypodermic syringe with boiled 
solution of /3-eucaine containing 2 grs. of the drug, 
insert the needle in the subcutaneous tissue at the 
root of the foreskin opposite the root of the fnenum, 
inject a small quantity, then pass the needle in a 
circular direction around the corono-preputial junc- 
tion, injecting a little into the subcutaneous tissues 
all the way. The foreskin is then pulled on to the 
needle in the distant semicircle of its extent, so that 
the needle completes a circle around the root of the 
foreskin. Wait a short time, then pull the fore- 
skin forwards, clamp its base obliquely from above 
downwards and forwards, and cut off sufficient skin. 
Slit up the mucous membrane, remove it with 
scissors, leaving a short frill at its attachment, the 
frsenal mucous membrane being left long on each 
side. Now carefully stop every bleeding point by 
fine catgut ligatures, then sew up by many separate 
stitches ; absolute approximation of the edges should 
be achieved. The best stitches are fine horse-hair, 
one end of the knot being left an inch long. If all 
hsemorrhage be stopped and absolute approximation 
of edges be achieved healing by first intention with 
no pain is assured. The long black stitches are 
ea8il3r removed on the seventh day. The best 
dressing for an infant is a narrow strip of butter- 
cloth covered with eucal^tus-vaseline. For an 
adult no dressing is needed except a little antiseptic 
powder. Patients need not stop in bed more than 
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twenty-four hours. In clean dry cases the penis 
should be kept in the vertical position. In septic 
cases ordinary fomentations and dressings should 
be employed for a dav or two 

3. Paraph lmo8l8. —When the foreskin has 
been retracted and cannot be drawn forwards 
again, the whole of the red portion of the prepuce 
swells enormously. The glans penis is also 
swollen, but to a less extent. This characteristic 
appearance, called paraphimosis, is caused by the 
retraction of a foreskin with a small orifice either 
during copulation or otherwise , or it is caused by 
the retraction of an inflamed prepuce with a normal 
orifice, in which case the swelling of the foreskin 
from inflammatory exudation and oedema prevents 
Its replacement. There are two classes of cases 
(l) In the first group there is little pain with no 
inflammation, ulceration, or discharge from the parts 
Under these circumstances, as the swelling is only 
an oedema, the penis should be fixed in the 
vertical position, and kept clean and dry The 
swelling will slowly subside, leaving the penis with 
all the advantages of a circumcision (2) Those in 
which there is a large amount of swelling from 
oedema and inflammation of the prepuce In these 
cases there is acute suffering, and generally a dis- 
charge of pus Gonorrhoea, syphilis or septic 
ulcers are also frequently present. If the con- 
striction last a day or two, there will be a slough of 
the constricting ring (the preputial orifice) This 
slough starts on the dorsum at the bottom of the 
deepest crease 

TREATMENT. — Reduction should be effected 
immediately Wind a piece of narrow elastic 
webbing around the glans penis from the meatus 
to the corona, and then on to the swollen red 
surface of the foreskin, remove the webbing 
quickly, apply vaseline to the glans penis, and 
then firmly press the glans through the constriction 
with the two thumbs. A piece of bandage placed 
loosely around the penis gives a good circle of 
counter-pressure If this method fail, the con- 
stricting preputial orifice should be divided on the 
dorsum with a tenotome The deepest and tensest 
constriction should be found : this is generally m the 
posterior crease If there be gonorrhoea, chancres 
or other ulcers present, the best treatment is 
circumcision (sea Phimosis) After reduction 
apply lead and opium or antiseptic fomentations. 
Elevate the penis to the vertical position, and fix it 
by bandages around the waist 

4 Adherent Prepuce —In many cases of 
phimosis there is some adhesion of the foreskin to 
the glans penis This condition intensifies the mis- 
fortunes of phimosis, and if the adhesion be 
universal it will greatly retard the growth of the 
glans In many cases tne adhesions are only small 
and localised. 

In the slighter cases retraction of the foreskin will 
stretch the adhesions sufficiently, but in the more 
severe cases circumcision shoula be performed. In 
this operation the adherent surmces must be 
thoroughly separated by the handle of the scalpel, 
or if It be necessary by actual dissection. 

Preputial CalcuH.--\xi tare cases the secretion 
of the glandulse odonfeise around the corono- 
meputial junction collects in large i^ntities, form- 
ing calculi under the foreskin. These stone-hke 
masses consist of lime-salts and organic matter. 
Occasionally they grow to a very lam site. The 
treatment consist in circumcision. M p. 335. 


5. Penis, Inflammation of (Penitis, Caver- 
nitis).^ A rare condition caused by severe injury or 
severe venereal disease. Cases have been recorded 
in the acute specific fevers, gout, and diabetes. 
Treatment is conducted on general pnnciples. 

6. Penis, Gangrene of.— A rare condition 
except as an extension of gangrenous ulcers of 
venereal origin, or from constriction by ligatures, 
rings, &c Ca^s have been recorded of gangrene 
of the penis in the acute specific fevers. Death 
commonly results in the latter cases. 

7 Herpes Preputlalls — This is a common 
complaint consisting of an outbreak of a crop of 
vesicles on the prepuce or skin of the theca. It is 
an ordinary acute vesicular dermatitis produced by 
septic discharges or by fnction against the clothes, 
or in copulation It recurs again and again. It 
is a very important point to diagnose this simple 
condition from more senous diseases, as it often 
causes great mental distress to the patient, who 
thinks that he has become inoculated with syphilis 
or other venereal disease. 

The parts must be kept clean and dry, and lead- 
lotion applied To prevent recurrence bathe the 
prepuce and glans with spint-lotion or a solution 
of alum, in order to harden the epithehum See 
Herpes Progenitalis. 

8 Benign Growths.— The skm of the penis 
IS liable to any of the ordinary diseases of the skin 
The penis itself is very rarely affected by benign 
growths. The glans penis is sometimes the seat of 
a naevus, but the common benign growth of this 
region is the papilloma or venereal wart The 
wnter has seen a case of a huge dense fibroma 
involving the glans and the three corpora of the 
penis as far back as the pubis It had been slowly 
growing for many years and was causing a pressure- 
stricture of the urethra with chronic retention. It 
was very pale m colour, hard, dense, and homy to 
the touch 

Papillomata are very common on any part of the 
penis or m the urethra, on the abdominal wall, 
thighs, pennaeum or anus. They may be associated 
wiui urethral discharges, but often they are not so 
associated, the penis being quite dry. They are 
infectious, they grow very rapidly and they do not 
infect glands. They may be small and drv or 
marvellously exuberant in growth, covenng huge 
areas, red and fungatmg in appearance, p^uncu- 
lated or sessile They are soft growths infiltrating 
the skin only in their immediate bases. The dis- 
charge may be serum, blood, or pus. When they 
suppurate the stench is abominable. When they 
are moist the areas grow rapidly and will aftect an 
opTOsing surface by inoculating it. 

Treatment — If the warts be small and dry, 
keep the parts clean and apply resorcin-powder. 
Cauterising with pure carbolic aad or ethylate of 
sodium is also useful. If the warts be lai^ and 
pedunculated, inject a httle / 9 -eiicatne into the 
skin and snip off the wart and its base by sharplf^ 
curved scissors. Afterwards keep the wouixis clean 
and dry with resorcin or some antiseptic powder. 
In bad cases the patient must stop in bed and, 
under a general anaesthetic, the whole must be 
removed by a superficial disseebon of the warts and 
their bases. In very extensive cases the conditioii 
has to be dealt with in sections at diffeieiit 
times. 

9. Penis, Malignant disease of. ^ There 
are two varieties of malignant disease of the penis, 



PEPTONISED FOOD 


«x8o PENIS, DISEASES OF 

epithelioma and sarcoma. The latter is very rare, 
and occurs in the corpora. Epithelioma is a 
common disease, starting on the prepuce or glans 
penis as a pimple, wart, fissure, or hard nodule. 
It is a squamouS'Celled ei)ithelioma. The apparent 
cause in many instances is the presence ot a phi- 
mosis, under which irritant secretions have collected. 
Epithelioma is very uncommon in the circumcised. 
It occasionally starts from tertiary syphilitic ulcera- 
tion of the penis. It is seldom found before the 
age of forty, the commonest period being from 
fifty to seventy years of age. There are two 
varieties of this disease, (i) The excrescent or 
papillary form is a large cauliflower-shaped mass 
of papillary growth, red, fungating, bleeding easily, 
disch^ging ^tid pus. This outgrowth arises from 
a hard stony mass of infiltration in the glans or 
prepuce, its edges everted and very hard. (2) The 
excavating or cavernous form, in which a cavity 
is formed, has a stonily hard base with infiltra- 
tion of the surrounding tissues, and a warty floor. 
It discharges a foul sanious serum or pus. In 
both varieties of the disease the superficial oblique 
inguinal glands are soon affected, and as the 
disease progresses into the corpora penis the iliac 
and lower aortic glands become epitheliomatous. 
The progress of the disease is somewhat slow 
at first, but more rapid when the corpora are 
involved. In the cavernous variety the disease 
progresses more rapidly than in the papillary, the 
amount of infiltration being greater in the former. 
As the disease advances it destroys every structure, 
ultimately forming a huge ulcer involving the 
penis, scrotum, and surrounding skin, the urethra 
opening as an ulcerated orifice upon it. If there be 
phimosis the ulcer will be hidden for a time until it 
ulcerates its way through the prepuce, producing 
multiple holes. The general symptoms of cachexia, 
wasting, &c., are well marked. 

Diagnosis. — This is not difficult in the majority 
of cases, but in a man over forty a chancre, gumma 
or ulcerating wart may be mistaken for cancer. In 
warts there is no infiltration of the skin or involve- 
ment of glands. In chancre and gumma (which may 
have existed for months) the surrounding tissues are 
hard and the glands in the groin may be very large 
and indurated. In the chancre there will be some 
signs of secondary syphilis in the throat, skin and 
other glands. In the gumma the diagnosis is often 
very difficult Previous history of syphilis, the 
exhibition of iodide of potassium, and the micro- 
scopical examination of a piece of the tissue will 
confirm the diagnosis. Gummatous ulceration of 
the prepuce, glans and urethra are more common 
than is generally supposed. The writer has seen 
many more cases of gumma than of epithelioma. 

Treatment.— The whole of the disease should 
be removed by operation. Either partial or total 
amputation of the penis and complete removal of 
the enlarged glands on each side is necessary. If 
the disease should have involved abdominal glands 
operation is not justifiable unless there is great 
suffering from pain, soreness, or the foul odour of 
the ulcer. In those cases in which the primary dis- 
pise is very extensive and the secondary glandular 
involvement has spread to the spermatic cord or to 
the femoral vessels and anterior crural nerve, no 
operation will effect any improvement in the patient’s 
condition. 

Penis, Elephantiasis ot-^See Filariasis. 

Charles Gibbs. 


PENTASTOMA DENTICULATUM. The 
larval form of a member of the class Arachnida 
(P. tenioides). The adult form is met with in ihe 
nasal cavities of dogs, while the larva usually infests 
the liver of herbivorous animals ; rarely it occurs in 
this organ in man, and still more rarely in the 
lungs, spleen, intestine, and kidney. Its body is 
4 to 5 mm. long, and i *5 mm. broad ; it possesses 
about nine segments, with spiny margins. The 
mouth is surrounded by four hooks, with chitinous 
sheaths. Remnants of the larva, usually booklets, 
are occasionally found post mortem ^ embedded ,in 
cretaceous nodules the size of peas. This parasite 
does not give rise to symptoms of disease in man, 
but may bore into the peritoneal cavity in lower 
animals and give rise to peritonitis. The mature 
form has been met with in the nostrils of a human 
subject. J. Bland Sutton. 

PEPTONISED FOOD. — This term may be used 
as the equivalent of the phrase ‘ artificially digested 
food.’ In natural digestion albuminoid substances 
are changed into peptones, and starchy matters into 
dextrin and sugar. These processes are of a purely 
chemical nature, and they can be imitated outside 
the body very closely by means of artificially pre- 
pared digestive juices. An extract of the stomach, 
or of the pancreas, in water, has approximately the 
same powers as the natural secretions of those 
organs. Hence it is possible for us to subject 
articles of food beforehand to complete or partial 
digestion ; and to administer such artificially di- 
gested food to our patients. In cases where the 
natural digestive powers are more or less in abey- 
ance, it is an obvious advantage to be able to give 
food thus modified. 

Methods of Preparation. — Peptonised or 
artificially digested fo<^ may be prepared, either 
by following the gastric method with pepsin and 
hydrochloric acid, or by following the intestinal 
method, and using extract of pancreas. The latter 
method yields by far the better results. The pan- 
creas acts not only upon albuminous substances, 
but also upon starch. Pepsin, on the other hand, 
is quite inert in regard to starch. Moreover, the 
products of artificial digestion with pepsin and acid 
are much less agreeable to the taste and smell than 
those produced by pancreatic extract. By the latter 
method articles of food can be profoundly peptonised 
with little deterioration of that ^reeable savour 
which makes them inviting to the palate. This 
article will, therefore, be confined to the pancreatic 
method, and the modes in which food may be 
partially digested beforehand, and yet constitute 
an acceptable nourishment for invalids. 

The first necessity is to procure an active extract 
of the pancreas. Water is the proper solvent of the 
digestive ferments ; but, in order to obtain a stable 
preparation, some preservative agent must be added 
to prevent decomposition. A mixture of one part 
of rectified spirit with three parts of water answers 
every purpose. The pancreas of the pig yields the 
most active preparation; but the pancreas of the 
ox or the sheep may be employed, if that of the pig 
is not obtainable. The pancreas of the calf also 
yields an extract which is active on albuminous 
substances, but it is not active on starchy materials. 
In procuring a supply of pancreas from the butcher, 
it is well to remembM tlut the word * sweetbread,* 
which is the English vernacular for pancreas, is 
likewise applied to the thymus gland ; and that the 



PEPTONISED FOOD 


1181 


genuine sweetbread of the kitchen is the thymus of 
the calf Butchers distmguish the true pancreas as 
the ‘ liver- * or * stomach-bread * Liquor pancreatis 
is an official preparation It is made from the fresh 
pancreas of the pig, freed from fat and external 
membrane, and ground up with washed sand or 
pumice-stone To each part, four parts of 20 per 
cent alcohol are added and the mixture is filtered 
after macerating for seven days The dose is i to 
2 drachms 

Directions for the Preparation of Various 
Kinds of Peptonised Food —The articles which 
are most easily prepared, and are most likely to be 
serviceable to invalids, are the following — 

Peptonised Milk — A pint of milk is diluted with 
a quarter of a pmt of water, and heated to a tem- 
rature of about 140® F. Should no thermometer 
at hand, the diluted milk may be divided into 
two equal portions, one of which is heated to the 
boiling-pomt and added to the cold portion, when 
the mixture will be of the required temperature. 
Two teaspoonfuls of the liquor pancreatis and ten 
grams of bicarbonate of sodium are then added to 
the warm milk The mixture is poured into a 
covered jug, and the jug is placed m a warm situa- 
tion under a * cosey,* in order to keep up the heat. 
At the end of an hour, or an hour and a half, the 
product IS boiled for two or three minutes It can 
then be used like ordinary milk 

The object of diluting the milk is to prevent the 
curdling which would otherwise occur, and greatly 
delay the peptomsing process The addition of bi- 
carbonate of sodium prevents coagulation during the 
final boiling, and also hastens the process The 
purpose of the final boiling is to put a stop to the 
ferment -action when this has reached the desired 
degree, and thereby to prevent certain ulterior 
changes which would render the product less pala- 
table The degree to which the peptomsing change 
has advanced is l)est judged of by the development 
of a peculiar bitter flavour, which is always asso- 
ciated with the artificial digestion of milk The 
point aimed at is to carry the change so far that the 
bitter flavour is just perceived, but is not un- 
pleasantly pronounced As it is impossible to ob- 
tain pancreatic extract of absolutely constant strength, 
the directions as to the quantity to be added must 
be understood with a certain latitude The extent 
of the peptomsing action can be regulated, either 
by increasing or dimmishing the dose of the liquor 
pancreatis, or by increasing or diminishing the time 
during which it is allowed to operate. By skimming 
the milk beforehand, and restoring the cream after 
the final boihng, the product is rendered more 
palatable 

Peptonised food is also convemently prepared by 
means of powders (Fairchild’s), each of which is 
sufficient to peptomse a pint of milk It may be 
used for partially peptonismg milk. One of the 
powders is mixed with a teacupful of cold water ; 
a pint of cold milk is added and the mixture after 
stirring is placed for ten minutes in a vessel of 
water at a temperature as hot as can be borne by 
the hand (115®) 

Peptonised Gruel. — Gruel may be prejpared from 
any of the numerous farinaceous articles in common 
use — wheaten flour, oatmeal, arrowroot, sago, 
arl-barlev, pea- or lentil- flemr. The gruel should 
well botlea, and made thick and strong It is 
then poured into a covered jug, and allowed to 
cool until It becomes lukewarm. liquor pancrea* 


tis IS then added, in the proportion of a dessert- 
spoonful to the pmt of gruel, and the jug is kept 
warm under a < cosey ’ as before At the end of a 
couple of hours the product is boiled, and stramed. 
The action of pancreatic extract on gruel is twofold 
— the starch of the meal is converted into dextnn 
and sugar, and the albuminoid matters are pepto- 
nised The conversion of the starch causes the 
gruel, however thick it may have been at starting, 
to become quite thin and watery. The bitter 
flavour does not appear to be developed in the pan- 
creatic digestion of vegetable proteids, and pepto- 
nised gruels are quite devoid of any unpleasant 
taste It IS difficult to say to what extent the pro- 
teids of the meal are peptonised m this process 
The product gives an abundant reaction of peptone ; 
but there is a considerable residuum of undikolved 
matenal Most of this, no doubt, consists of in- 
soluble ligneous tissue, but it also conuins some 
unhberated starchy and albuminous matter. Pep- 
tonised gruel IS not generally, by itself, an accept- 
able fo<^ for mvahds, but m conjunction with 
peptonised milk (peptonised milk-gruel), or as a 
basis for peptonised soups, jellies, and blanc-manges. 
It IS likely to prove valuable It is perhaps best 
reserved for rectal feeding. 

Peptonised Mtlk-gruel — This is the preparation 
of which the writer (W. R ) has had the most expe- 
rience in the treatment of the sick, and with which 
he has obtained the mostsausfactory results. It may 
be regarded as an artificially digested bread-and- 
milk, and as forming by itself a complete and highly 
nutntious food for weak digestions It is very 
readily made, and does not require the use of the 
thermometer. First, a thick gruel is made from 
any of the farinaceous articles above mentioned 
The gruel, while still boihng hot, is added to an 
equal quantity of cold milk. The mixture will 
have a temperature of about 125® F. To each 
pint of this mixture two or three teaspoonfuls of 
liquor pancreatis, and ten grams of bicarbonate of 
s<^ium, are added It is kept warm in a covered 
jug under a ‘cosey’ for an hour or hour and a 
half, and then boiled for two or three mmutes, and 
strained If the product has too much bitter 
flavour, a smaller quantity of the hquor pancreatis 
must be used in the next operation. Invalids take 
this compound, as a rule, if not with relish, at least 
without any objection 

Peptonised iyoups^ Jellies and Blanc-manges. — The 
writer (W R ) has sought to give vanel> to pepto- 
nised dishes by preparing soups, jellies, and blanc- 
manges containing peptonis^ aliment Soups 
may be prepared m two ways. The first way is to 
add what cooks call ‘ stock ’ to an equal quantity of 
peptonised gruel or peptonised milk-^el. A 
second and better way is to use peptonised gruel, 
which is quite tbm and watery, instead of simple 
water, for the purpose of extracting the soluble 
matters of shins of beef and other materials em- 
ployed m the preparation of soups. Jellies may be 
prepared by simply adding the due quanuty of 
gelatine or isingla^ to hot peptonised gruel, and 
flavouring the mixture according to taste. Blanc- 
manges may be made by treating peptonised milk 
in a similar way, and then adding cream. In pre- 
paring all these dishes it is absolately necessary to 
complete the operation of peptonising the gmd or 
the milk, even to the finU filing, before adding 
the stiffening ingredient ; for if pancreatic extract 
be allowed to act on the gelatine, tha gelatiiia 
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itself undergoes a process of digestion, and its 
power of setting on cooling is thereby utterly 
abolished. 

Peptmised Buf-tea , — A pound of finely minced 
lean beef is mixed with a pint of water, and ten 
grains of bicarbonate of sodium are added thereto. 
The mixture is then simmered for an hour and a 
half in a covered saucepan. The resulting beef-tea 
is decanted off into a covered jug. The undis- 
solved beef-residue is then beaten up with a spoon 
into a paste, and added to the beef-tea in the 
•covered jug. When the mixture has cooled down 
to about 140® F. (or when it is cool enough to be 
tolerated in the mouth), a table-spoonful of the 
liquor pancreatis is added, and the whole well 
•stirred together. The covered jug is then kept 
warm \mder a * cosey ’ for two hours, and agitated 
<x:casionally. At the end of this time, the contents 
of the jug are boiled briskly for two or three 
minutes and finally strained. The product is then 
ready for use. ]^ef-tea prepared in this way is 
rich in peptone. It contains about 4 per cent, of 
organic residue, of which more than three-fourths 
•consist of peptone ; so that its nutritive value in 
regard to nitrogenised materials is nearly equivalent 
to that of milk. When seasoned with salt it is 
scarcely, if at all, distinguishable in taste from 
ordinary beef-tea. 

Peptonised Enemata , — Pancreatic extract is pe- 
ouliarly adapted for administration with nutritive 
onemata. The enema may be prepared in the 
usual way with a mixture of milk and gruel, or 
milk, gruel, and beef-tea. A dessert-spoonful of 
liquor pancreatis is added to it just before adminis- 
tration. In the warm temperature of the bowel the 
pancreatic ferments find a favourable medium for 
their action on the nutritive ingredients with which 
they are mixed j and there is no acid secretion (as 
in the stomach) to interfere with the progress and 
completion of the digestive transformation. Ex- 
perience has satisfied the writers that this method of 
administering nutriment is a valuable resource when 
the stomach is obstinately intolerant of food, or 
when there is obstruction in the higher portions of 
the digestive tract. 

Peptonised beef is made by digesting beef with 
artificial gastric juice. It is very bitter, and is best 
administered in suppositories, each of which con- 
tains 3P grains of the preparation. 

Uses of Peptonised Food.— The employ- 
ment of food which has been wholly or partially 
peptonised is indicated when the natural digestive 
powers are from any cause enfeebled or suspended. 
The most striking benefits have been observed in 
•cases of gastric catarrh with pain and intolerance of 
food ; in gastric ulcer ; in the anorexia and dys- 
pepsia associated with valvular heart-disease ; and 
in the various forms of pyloric and intestinal ob- 
struction. Good results Imve also been obtained in 
cases of defective nutrition and intestinal irritation 
in infants, and in infective diseases with intolerance 
of food. In using peptonised food it is well to re- 
member that it does not keep well, especially in 
warm weather. Accordingly it should either be 
prepared twice a day so that it may be never more 
than twelve hours old ; or, if a quantity sufficient 
for the twenty-four be prepared at once, the portion 
which remains over at tJic end of twelve boors ^ould 
ibe re-boiled. 

William Roberts. 
Sidney Martin. 


PERICARDIUM, DISEASES OF THE 

PEPTONURIA. — E condition in which the urine 
contains peptones. See Albumosuria. 

PERCUSSION {percutiOf I strike). — A method 
of physical examination, performed by striking 
gently some part of the body, especially the chest 
or abdomen, for the purpose of producing certain 
sounds or tactile sensations. It may be performed 
either bv the finger or fingers of one hand striking 
the surmce directly j or indirectly, the fingers of 
the other hand being interposed ; or by means of a 

g »ecial instrument or instruments. See Physical 

XaM I NATION. 

PERIARTERITIS. — ARTERIES, Diseases of. 

PERICECAL ABSCESS. — See Appendix 
Vbrmiformis, Inflammation of. 

PERICARDIUM, Diseases of the.— Synon. : 
Fr. Malctdies du Phicarde j Ger. Krankheiten des 
Herzbeutels. 

Diseases of the pericardium will be considered 
in the following order: (i) Congenital defects; 
(2) Hsemopericardium ; (3) Hydropericardium ; 
(4) Melanosis ; (5) Milk-spots ; (6) Acute Pericar- 
ditis ; (7) Chronic Pericarditis j (8) Pyopericar- 
dium ; (9) Pyo-pneumopericardium ; (10) Tuber- 
culosis ; (II) Tumours. 

I. Congenital defects. — The parietal layer of 
the pericardium may be almost entirely absent, being 
represented only by a fringe of membranous projec- 
tions around the roots of the great vessels ; the epi- 
cardium is then in contact with the pleura. The 
condition is very rare and does not appear to be of 
clinical importance. 

2. H»moper»lcardlum {Effusion of blood with- 
in the pericardial sac) may occur from rupture of 
an aneurysm of the ascen^ng arch of the aorta ; 
from wounds or rupture of the heart, the aorta, or 
a coronary vessel ; or from the unexplained haemor- 
rhage connected with haemophilia, purpura, and pro- 
found conditions of anaemia. Rarely an aneurysm 
of the descending aorta may rupture into the peri- 
cardium from without. The effusion in acute 
pericarditis is occasionally haemorrhagic, but this is 
not usually classed as haemopericardium. The con- 
dition leading to the haemorrhage is usually fatal, 
death resulting directly from embarrassment of the 
heart’s action by the effused blood {see Heart, 
Wounds of; Thoracic Aneurysm). At the 
autopsy the pericardium is found much distended, 
and may appear of a dark bluish colour l^fore it 
is opened. The blood within the sac is usually 
partially clotted ; the amount effused is the measure 
of the force of the arterial pressure acting against 
the resistance offered by the pericardium. In cases 
due to rupture of the aorta or of an aneurysm, 
sudden fatal syncope occurs. When life is pro- 
longed for a few hours, the dyspnoea and pallor are 
suggestive of severe haemorrhage. The physical 
signs of the condition would resemble those of a 
large serous effusion {see below)^ but death is 
usually too rapid to allow a diagnosis to be made 
during life. Treatment is only possible in trau- 
matic cases {see Heart, Wounas of). 

Petechise, or small extravasations of blood be- 
neath the serous membrane, are frequently found 
in infective diseases and in chronic wasting condi- 
tions. 

3. HydropEPloardlum {Drtpsy of the Pericar- 
dium). These terms are appUed to an effusion 
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of serous fluid into the pericardial sac, which is not 
due to inflammation. It may occur in cases of 
general dropsy, cardiac or renal; and is also said 
to result in rare instances from obstruction to the 
coronal^ or pericardial veins, as in cases of throm- 
bosis Of the coronary vessels or sinus, of mediasti- 
nitis, or of mediastinal tumour In severe anaemia 
a large (Quantity of fluid is occasionally found in the 
pericardium at the autopsy ; indeed it is the rule in 
such cases to meet with some increase beyond the 
amount normally present It is probable that many 
cases of large effusions classed as hydropericardium 
are in reality inflammatory in nature ; for it appears 
physically impossible that a merely dropsical effusion 
can exert a pressure sufficient to stretch the peri- 
cardial sac to any great extent The physical signs 
presented in cases of dropsy of the pericardium 
resemble those of inflammatory effusion, but no 
friction-sound is produced The heart may be 
impeded in its action by the surrounding fluid, and 
the symptoms of failure may ensue or be aggravated 
if already existing The condition is, however, not 
a common one it does not occur m general dropsy 
until after the appearance of ascites and hydro- 
thorax , and relief should be sought rather by treat- 
ment of the general disease and by draining the 
other cavities than by any interference with the 
pericardial effusion 

4 Meianoaia {Black pigmentation of the parietal 
pericardium) is a condition occasionally met with 
Its exact causation is unknown It is associated 
with the presence in the pericardial fluid of cells 
containing particles of pigment. 

5. Milk-Spota {macula albtdce) are opaque 
patches found on the epicardium — occasionally also 
upon the parietal pericardium — in the hearts of 
adults and rarely of children The most common 
situation IS upon the anterior surface of the right 
ventricle , but these spots may also occur on the 
left ventricle near the apex and elsewhere. They 
are generally single, but may be multiple. It is 
probable that milk-spots are of the nature of cal- 
losities, produced by contact between the heart and 
the chest-wall They are of no clinical significance ; 
but It is possible that in rare instances they may 
give rise to friction sounds and thus lead to a mis- 
taken diagnosis of pericarditis. 

6. Acute {Acute Inflammation of 

the Pericardium). 

i^inoLOGV —By far the commonest cause of 
acute pencarditis is (l) rheumatic fever. Thus of 
74 cases of pericarditis recently in the wards of 
Charing Cross Hospital 53 were of a rheumatic 
nature, while among 350 patients suffering from 
acute rheumatism pericarditis occurred in 28 (8 per 
cent.). The second most important cause of this 
affection is (2) acute and chronic nephritis. Both 
the tubal and the interstitial form of renal disease 
are assoaated with pericarditis, but it is commonly 
seen in cases of granular kidney, occumng late in 
the disease, often as a precursor of ursemic symptoms 
and a harbinger of approaching death (3) Exten- 
sion of inflammation from ne^hbounng structures 
may involve the pencordium under many conditions. 
The most common of such causes is probably acute 
lobar pneumonia : others are myocarditis — the 
result of septic infection of the heart -wall —em- 
pyema, abdominal suppuration, and mediastinitis. 
Abscesses of the mediastinum, or of parts beneath 
the diaphragm, may burst directly into the peri- 
cardium in rare instances. (4) Tmumatic infection 


of the pericardial sac may be brought about by 
penetrating wounds and by fractured nbs, while ,a 
non-mfective pericarditis may perhaps result from 
blows, or crushing of the chest-wall. (5) Inflective 
organisms may be earned by the blood to the peri- 
cardium, as in septicaemia and pyaemia. (6) Cer- 
tain general diseases, such as the acute speafic 
fevers (especially scarlatina, variola, enteric fever 
and e^sipelas), may be associated with inflamma- 
tion of the pericardium : this also occurs m diabetes 
mellitus and in certain blood-diseases, such as 
scurvy and purpura. (7) Tuberculosis may attack 
the pericardium, as it does other serous membranes, 
and (8) tumours, both carcinoma and sarcoma, 
affecting the serous membrane may be associated 
with irritation and effusion around the actual growths. 

Age and Sex — Males are more liable to pen- 
carditis than females Rheumatic pencarditis 
attacks especially children and young persons, 
being comparatively rare m those over 25 years of 
age Pencarditis associated with renal disease is 
commoner in elderly persons 

Bacteriology — The organisms most frequently 
found in connection with this form of inflammation 
are streptococci, staphylococci, the pneumococcus 
and the Bacillus tuberculosis. It is possible that the* 
streptococcus often recorded as present in rheumatic 
cases may have been in reahty the organism recently 
described by Poynton and Pame as the specific 
cause of rheumatism. The pneumococcus is found 
in cases associated with lobar pneumonia * it may 
also be found in pencarditis occumng pnmardy and 
alone, while the involvement along with the pencar- 
dium of some other or of all the serous membranes 
is not very uncommon, and may be due to the same 
organism. In cases of wasting disease pencarditis 
is probably due to invasion by pyogemc organisms, 
the resistance of the tissues being lower^ this 
may also occur in tubercular cases, in which strep- 
tococci may be found in the pericardial exudation 
along with a few tubercle-bocilh ; the latter ap- 
parently only accidentally present. Whether the 
pencarditis of renal disease is due to organisms thus 
enabled to establish a footing, or to toxins ela- 
borated withm the body (auto-intoxication), is not 
certain In three cases reported recently by Cbatin 
the toxicity of the blood-serum was constantly below 
normal and the pericardial effusion stenle. In cases 
associated with abdominal suppuration the Bacillus 
coll communis is probably responsible for the in- 
flammation, and in cases associated with gonorrhoea 
the Gonococcus 

Pathology and Morbid Anatomy —In the 
ncardium, as in other serous membranes, the in- 
mmatory process may assume various forms, which 
are generally classed as (1) dry or plastic inffunma- 
tion ; (2) sero-flbnnous effusion ; and (3) purulent 
effusion {pyopertcardium). In some cases the effused 
fluid may be haemorrhagic. The difference in the 
character of the process is due to varying virulence 
m the organisms or toxins which produce the 
dition The earliest phenomenon m all cases it 
probably hypeisemia of the serous membrane, pro- 
duced by dilatation of mmute tflood-vesseU ; this 
IS quickly followed by exudation of a smaller or 
larger quantity of fluid on to the surface. The 
endothelial cells become swollen and granular, and 
some of them are cast ofll To the naked eye the 
surface of the pericardium appears dull and opaque, 
losing Us characteristic polUi. The opposed sur- 
fiures, visceral and panetal, suffer togetto, but the 
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inflammation may either be limited to a small area 
o( the sac or may involve the whole of its extent. 
On looking at the pericardium post mortem increased 
vascularity may be apparent before the sac is opened, 
a network of small vessels being visible all over the 
exposed surface between the anterior margins of the 
lungs; the latter are frequently adherent to the 
pericardium owing to outward extension of the in- 
flammation. On cutting through the epicardium 
into the heart-muscle a zone of redness may be seen 
of appreciable thickness beneath the serous mem- 
brane, suggesting involvement of the myocardium ; 
but though this does frequently occur it may often 
be found that the thin layer of fat lying beneath the 
epicardium is alone inflamed, thus acting as a pro- 
tection to the important muscle beneath it. Micro- 
scopically, the pericardium is found thickened and 
infiltrated with round cells, which are probably in 
part emigrated leucocytes, and in part the offspring 
of the connective tissue-cells. The endothelial cells 
disappear at an early period of the disease. The 
phenomena thus far described are common to all 
forms of pericarditis. If the process goes no further, 
the dry or plastic variety results. The opposing 
surfaces are roughened and studded with small 
fibrinous excrescences, or covered with a thin layer 
of the same material. If the patient survive, more 
or less organisation of the new material occurs, and 
adhesion takes place between the two surfaces, or 
connecting threads or bands of fibrous tissue arc 
produced by the continual movement of the heart. 
These may rupture and remain adherent only by 
one extremity. The filaments thus resulting may 
be so numerous and so closely set together as to 
give the heart the appearance of being covered with 
a shaggy coat of hair {cor hirsutum). When com- 
plete adhesion takes place the condition of chronic 
pericarditis or adherent pericardium is produced 
{see p. Ii86). In other cases the amount of fluid 
whicn escapes from the dilated blood-vessels is 
much greater, and serous or sero-fibrinous fusion 
is the result. The amount varies from one or two 
ounces up to a pint or more. In the latter case the 
pericardial sac is distended and takes the form of a 
gigantic pear, the larger p^ being downwards ; in 
cases of very large effusion the shape becomes 
almost globular. The fluid is either clear, yellow, 
transparent serum, or may be turbid from flocculi 
of coagulated fibrin, or, in rare cases, haemorrhagic. 
It contains a large amount of albumen along with 
fibrinogen and fibrin- ferment, so that it may coagu- 
late spontaneously. In cases due to the pneumo- 
coccus, this organism may be present in enormous 
numbers in the fluid ; in other cases, other varieties 
of bacteria may be demonstrated by staining. The 
pericardial lining is generally coated with velvety 
lymph. In many cases the amount of fluid which 
exudes is much less, and there is practically a com- 
bination of the ‘ dry ’ with the * wet ’ variety of 
pericarditis : the two layers of pericardium are ad- 
herent throughout a large part of their surfaces by 
means of thick fibrinous coagulum, while in the 
pockets remaining there are found collections of 
fluid, more or less turbid and opaque. In rare cases 
due to septic infection the effusion is purulent in 
character {see p. 1 1 87 — J^operuardium), If the in- 
flammatory process subsides, the sero-fi^nous fluid 
is gradually absorbed, but the damage done to the 
Ciidothelium cannot be repaired The condition 
remaining is similar to that found in the simple 
plastic variety. Adhesion takes place between the 


opposed surfaces, and the cavity of the pericardium 
is more or less completely obliterated. 

Results, — The results arising from simple plastic 
pericarditis are not in themselves considerable, 
apart from injury to the cardiac muscle, which 
may accompany the pericarditis, and from the 
effects of subsequent adhesion {see p. 1186). 
Some authorities, however, consider that the peri- 
cardium normally acts as a support to the heart ; 
according to this view the weakening of the mem- 
brane produced by inflammation may be a factor in 
the causation of the dilatation and failure of the 
heart which frequently occur. In cases in which 
there is much effusion the fluid surrounding the 
heart presses upon it and impedes its action. The 
enlargement of the sac may also cause pressure 
upon the oesophagus and resulting dysphagia. 
Pressure upon the lungs may produce collapse of 
portions of these organs, especially of the left lung. 
It has been suggested that the pleural effusion often 
found along with pericardial may be due in some 
cases to pressure exerted upon the veins in the 
mediastinum. The effect of the effusion upon the 
position of the heart itself has been much discussed. 
In all probability no constant alteration in position 
takes place, but the clinical fact of the appearance 
of the cardiac impulse in a higher situation than 
usual has not been satisfactorily explained. 

Clinical Features. — The onset of pericarditis 
is in the majority of cases insidious. In acute 
rheumatism it generally appears, if at all, within 
the first week or ten days of the illness, and more 
often in earlier than later attacks. The patient 
may not complain of any additional distress at first, 
or he may be conscious of a feeling of weight or 
tightness m the chest. With the exception of the 
alae nasi, which move with respiration, his face 
is often fixed and his expression anxious. In 
some cases there is pain in the praecordial region, 
which may be well marked or even violent ; it 
may be of an aching, burning, or stabbing cha- 
racter, and may be referred to the epigastrium 
rather than the chest. The respiration is generally 
quickened, and the pulse full, soft, and increased 
in frequency. The heart’s action may be tumultuous, 
and palpitation be complained of. The patient’s 
temperature may rise with the onset of pericardial 
inflammation (loi® F. to 103° F.), but in a large 
number of cases there is no fever. The occurrence 
of an initial rigor is quite exceptional, and is sug- 
gestive of suppurative pericarditis. There may be 
a short dry cough. In this early stage the physical 
examination of the patient can alone be relied upon 
to discover the condition. Tenderness is often 
found in the prsecordial area upon pressure or per- 
cussion ; in some cases this hypersesthesia is very 
pronounced. The hand laid upion the chest mav 
occasionally perceive a sensation as of two rougn 
bodies rubbed together — thrill or friction-fremitus. 
Auscultation reveals a peculiar characteristic sound 
or sounds occurring along with, rather than replac- 
ing, the normal cardiac sounds. At first it is usually 
soft and ‘ whiffing ’ in character, but it may be 
harsh and creaking or almost grating. It may 
occur with both systole and dUstole, or may not 
exactly correspond with either period of the cardiac 
cvcle. A ve^ typical auscultatory phenomenon is 
the ‘triple rhythm * produced by co-existence of the 
two normal cardiac sounds along with a single ad- 
ventitious friedon-sound ; at other times four dis- 
tinct sounds are heard with each cycle of the heart* 
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ft rhythm which has been compared to the distant 
puffing of a train leaving a station. Fnction- 
sounds are confined to the preecordial area, and are 
usually loudest at the base of the heart. Their 
intensity may be increased by pressure of the stetho- 
scope upon the chest-wall. They have a peculiar 
superficial quality, as if produced near to the surfiue 
of the thorax ; and they may alter in intensity with 
the respiratory rhythm 

In severe cases delirium frequently occurs. It is 
generally of the noisy, active vanety, but may be 
low and muttering. It is often combined with 
sleeplessness. The latter may be a troublesome 
symptom, even when the mind remains clear, as it 
occasionally does throughout, even m fetal cases. 
Hiccot^h IS sometimes present, and vomiting may 
be a distressing and senous feature. The patient 
generally lies on his back, but may toss about rest- 
lessly from side to side. The face is often dusky 
and the expression anxious 

If the myocardium is seriously involved, sym- 
ptoms of failure of the heart may appear — a runmng 
pulse, urgent dyspnoea, and cyanosis. Death may 
occur either suddenly by syncope or gradually by 
exhaustion When recovery takes place the sym- 
ptoms gradually dimmish m intensity, but relapse 
may occur in some instances 

When effiision occurs the pain usually disap- 
pears; but if the amount of fluid be large the 
other symptoms may be accentuated. Dyspnoea is 
generally a prominent feature, and the patient may 
need to be propped up in bed or even to assume 
a bent posture with the head held down towards 
the knees. In extreme cases the cyanosis is marked, 
the alae nasi work vigorously, and the distress of 
the sufferer is suggestive of grave disturhuice. 
Physical examination will reveal an increased area 
of cardiac dulness. This increase is generally first 
noticed m the upper and left portion of the pen- 
cardial area — the dulness extending upwards to 
the second interspace or even higher — owing to the 
looseness of the pericardium at the roots of the 
great vessels, whereby it readily allows the accumu- 
lation of additional fluid in this region. As the 
effusion increases the lower portion of the pen- 
cardial sac also stretches and the dulness extends 
to the nght of the sternum and beyond the apex of 
the heart, so that the whole area is tnangular m 
shape, the base being on the diaphragm. The 
cardiac impulse may be diffused and present a 
peculiar wavy character; the apex-beat is often 
raised, being for a time recc^isable in the fourth 
interspace In children the wall of the chest may 
bulge forwards in the praecordial re|^on. In cases 
of very large effusion an area of diminuhed resonance 
on percussion may be found behind at the angle of 
the left scapula, and also at the bases of the lungs 
near to the spine The fnction-sound audible at 
the beginning of the attack frequently disappears 
when effusion takes place ; in other cases, however. 
It persists at the base of the heart throughout the 
illness. The normal cardiac sounds have a distant or 
muffled cnaracter ; the action of the heart may be 
irregular, and an alteration of the pulse with the 
respiratory rhythm has been occasionally observed. 
The patient may complain of pain of a burning or 
stabbing character in swallowing, due to pressure of 
the bolus of food upon the inflamed and tender 
pericardium ; actual difficult in swallowing may 
occur, owing to pressure of the distended sac upon 
the oesophagus. 


When the inflammatory process subrides absmp* 
tion of the effused fluid rapidly takes place. The 
firiction-sound generally returns at this stage, and 
the character of this sound may be rougher tlmn at 
first ; friction-fremitus is also more likely to occur. 
If a fetal result be impending the symptoms of 
cardiac failure are similar to uiose previously de- 
scribed as found m the * dry ’ form of the dis^ue. 

The account first given of rheumatic pencarditis 
applies m the main also to cases which are 
secondary to pneumonia or pleurisy. In patients 
suffering from renal disease the onset of pencarditis 
IS still more insidious, and the condition is fre- 
quently overlooked. Restlessness may be a marked 
future, no pam being complamed of, and delirium, 
drowsiness, or other uraemic symptoms may reqndW 
ensue. In other cases breathlessness is seen with 
rapid, feeble pulse, and much distress and anxiety, 
or even actual pain : this may be referred to 
abdomen rather than to the chest. The frequency 
of the pulse and respiration are usually much in- 
creased, and the asp^t may suggest the onset of 
some grave complication, the fece seeming pmched, 
the eyes hollow, and the expression careworn. The 
temperature may be raised, but here, too, there is 
frequently no pyrexia to suggest the existence of an 
mflammatory process 

Diagnosis — In a few cases pericarditis may be 
present without giving nse to any distmct signs by 
which it can be recognised ; much more often it is 
missed through not being looked for. In all cases 
of rheumatism, m acute pneumonia and otha m- 
fective conditions, and m renal disease, it is most 
important to bear in mind the possibility of the 
occurrence of this comphcation, and to examine 
the heart frequently and methodically. In children, 
even apart from symptoms of rheumatism m the 
joints, the occurrence of fever and some degree of 
dyspnoea with a pulse which is more rapid than the 
general symptoms warrant, should give rise to a 
suspiaon at least of the existence of pericarditis ; 
even infents are not free from liability to the disease, 
and young adults may suffer firom it without very 
well-marked joint-sjnnptoms. The occurrence of 
dehnum m the course of rheumatic fever should 
always suggest the onset of pericarditis. The dry 
form of the disease can only be certainly recognised 
by means of the characteristic fricUon-sound. It is 
possible that certam sounds produced by contact of 
the heart vath the pleura, or by its rhythmical 
pressure upon a portion of the lung, may simulate 
this. As a rule, however, these a^io-pulmonary 
sounds alter much more with the respiratory rhythm 
than does the brutt m true pericarditis ; the 
symptoms of senous disease are also absent in these 
cases. Endocardial murmurs may in xaie cases 
give nse to doubt, but these are generally dis- 
tingi^ed by their typical localisation, their con- 
duction beyond the confines of the pencac^um, and 
the absence of the peculiar superficial quality ob- 
served in most TCncardial soun^ v 

Pericardial effusion of a dropsical nature may be 
indistinguishable from that arismg firom inflamma- 
tion : the presence of a firicdon-soimd would este- 
blish the existence of the latter, while l^dio- 
pericardium never occuia to any serious extent M nril 
ascites and hydroChorax are already present 

Amore dmicutt pioblein in diagnosis is nroented 
by coses of dilotatian of the heart, such os oocnis 
owing to ocUterent periandinm or in ths iite itiges 
of sritrol disease. Here there may be increase of 

4 ® 
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•piaecoidial dulness extending over an area of the 
chest practically identical in shape with that 
affectea in cases of pericardial efiusion ; the cardiac 
impulse may be di^se and wavy, the pulse ihe> 
quent and soft, and cYuiosis and dyspnoea be 
present owing to the mling action of the heart. 
In the absence of a friction-sound, or of a know- 
ledge of the earlier physical s^gns, diagnosis may be 
impossible; and owing to the existence of such 
cases the operation of exploring the pericardium 
with a hollow needle is to be deprecated. Theo- 
. retically a localised empyema in the cardiac region 
might give rise to difficulties in diagnosis ; the two 
conditions may co-exist and the pleural condition be 
overlooked owing to the predominance of the peri- 
cardial phenomena. Haemorrhage into the peri- 
cardium is generally accompanied by almost im- 
mediate syncope and is rapidly ffital. 

Prognosis. — The imme^ate outlook varies 
greatly with the cause of the inflammation. In 
raeumatic cases recovery is the rule : thus out of 
53 cases of this affection occurring in Charing Cross 
Hospital lo died (under 20 per cent.). The 
mortality of this disease is heavy among young 
children and infuits. The occurrence of great 
dyspnoea with cyanosis and a running or irregular 
pulse is of grave import : vomiting and the appear- 
ance of a low muttering form of delirium are also 
of bad omen. Cases of pericarditis associated with 
pneumonia are very prone to terminate fatally : 
out of 13 cases of this complication 8 succumb^ 
(over 60 per cent ). In cases of renal disease the 
onset of pericarditis is almost invariably a fatal 
sign. Occasionally * rheumatic ’ pericarditis may 
complicate Bright’s disease; such cases are less 
hrequendy fatal. 

In patients who recover from the acute attack 
some d^ee of adhesion between the layers of 
pericardium is left. This tends, especially in 
young persons, to embarrass the action of the heart 
and to increase the difficulty of establishing due 
compensation for any co-existing valvular defects. 
Thus there can be little doubt that in such cases 
the occurrence of pericarditis tends to shorten life 
and to render the appearance of heart-failure pro- 
bable in later adult life {see below^ Chronic Peri- 
carditis). For purposes of life-assurance the oc- 
currence of an attack of pericarditis would justify 
the addition of five to ten years to the applicant’s 
actual age. 

Treatment. —When pericarditis occurs in the 
course of acute rheumatism little additional treat- 
ment is as a rule necessary beyond that adopted for 
the primary disease. Complete rest is essential, 
the patient being carefully warned against any 
sudden exertion, such as sitting up or attempting to 
get out of bed. Any attitude which is most com- 
fortaUe may be adopted, a semi-recumbent position 
maintained 1^ means of pillows being often more 
restful than a horizontal posture. Milk-diet is to 
be continued: salicylate of sodium may also be 
given — indeed the depressing action of the drug 
upon the heart, when not too pronounced, is actu- 
ally an advantage, for the excited action of the 
organ needs to be controlled in order that relative 
rest may be obtained. Pain may be soothed by 
means of either hot or cold applications to the 
praecordia: thus some patients find an ice-b^ 
soothing and quieting, while others resent the 
ap|dication of cold and welcome that of hot fomen- 
tau<ms. Blistering of the cardiac area is practised 


by some authorities ; it has the inconvenience of 
rendering subsequent auscultation difficult, and is of 
very doubtful eflacacy. More relief may be obtained 
from the application of leeches : six, ten, or twelve 
of these may be used according to the age of the 
patient and the general condition ; they should be 
applied along the left border of the sternum and 
over rib-cartilages rather than in the intercostal 
spaces, in order that any excess of haemorrhage 
subsequently resulting may be more easily con- 
trolled by pressure. If the pain is not relieved by 
these means, opium or morphine (hypodermically) 
may be given with care in the early stage of 
the affection, when there are no signs of failure 
of the heart. Should such failure occur, stimu- 
lants are needed. Alcohol may be given in amounts 
rising from two to twelve ounces or even more. 
Ether, ammonia, strychnine and digitalis may all 
be employed ; and inhalations of oxygen appear 
useful in some cases. If sleeplessness is a pro- 
minent and distressing symptom chloralamide is 
perhaps the safest hypnotic to use ; chloral hy- 
drate may also be given with care along with 
a little aromatic spirit of ammonia to counter- 
act the depressing effect. Morphine may be 
necessary if insomnia persist, and may be given 
hypodermically along with small doses of strych- 
nine. In cases in which effusion has occurred the 
above measures may still be tried. If the effusion 
be very large the question of its removal may arise. 
In view of the difficulty, previously alluded to, of 
distinguishing dilatation of the heart from peri- 
cardial effusion, and of the uncertainty that must 
exist as to the exact position of the heart, it is 
advisable to adopt the open method of incision 
{see Pericardium, Surgery of) rather than to 
insert an aspirating-needle. If pleural effusion co- 
exist with pericardial, the former effusion should be 
previously removed, since the relief thus obtained 
to the lymphatics of the thorax may result in rapid 
absorption of the pericardial fluid. Owing to the 
danger of relapse the patient should be kept in bed 
for at least ten days after the symptoms have sub- 
sided ; salicylates should be reduced very gradually 
and solid fo^ as gradually permitted. It is possi- 
ble that a certain degree of absorption of flbrinous 
or embryonic adhesions may be brought about by 
the administration of iodide of potassium ; 5-graiB 
doses of this drug three times a day might therefore 
be administered during this peri(^ ; such absorp- 
tion may perhaps be aided by light blistering of 
the praecordial area or counter-irritation with Liquor 
lodi Fortis* Iron and quinine may be useful in 
the convalescent stage, and the greatest possible 
care must be subsequently taken to guard against 
exposure to chill, damp, or other condition that 
may favour recurrence of rheumatism {see Rheu- 
matism). 

7. Chronic Perfoarditls {Adherent Peri- 
eanlium ). — This condition is the result of pre- 
vious acute attacks. It consists in the adherence 
described above between the visceral and parietal 
layers of peri^rdium. The adhesions are formed 
by the ‘ organisation * of the effused lymph, that it 
to say, by the growth of connective tissue-cells into 
the coagulum, and the union of the opposed sur- 
fiuret by this means. New blood-vessels form in 
the fibrouil tissue, and this tends to shrink as it 
pyows older, and thus to hamper the action of the 
heart. Extension of the inflammation to or from 
neighbouring parts may result in adhesion of the 
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pericardium externally to the chest’wall, the pleurae, 
and the structures within the mediastinum. In 
aome cases, especially those assocuted with media- 
atinitis, the fibrous coat surrounding the heart and 
binding it to surrounding structures is very thick ; 
it may be almost cartilaginous and occasionally 
becomes infiltrated with calcareous salts— a condi- 
tion which has given rise to the description of a 
* bony heart ’ When the heart is thus surrounded 
by a fibrous coat two possible results may occur 
If the constricting tissue be very dense, the heart is 
unable to enlarge and is at the same time forced to 
work at great disadvantage owing to the resistance 
offered to systole by the adhesions. In such cases 
fatal failure of the heart necessarily ensues rapidly 
In other cases the fibrous tissue may stretch and 
allow the heart to enlarge, which it does to a very 
great extent in response to the continual impedi- 
ment offered to its action This condition is fre- 
ouently seen m rheumatic pencarditis Failure of 
the heart m such patients is much less rapid but is 
none the less certain to occur ultimately. Vanous 
oUnical signs have been described as indicating the 
existence of adherent pencardium Of these the 
more important are retraction of the chest-wall — 
•especially of the lateral wall of the thorax (Broad- 
bent’s sign) — along with the cardiac sptole, diffu- 
sion of the cardiac impulse, fixity of the position of 
the apex-beat in spite of change of posture, persis- 
tent enlargement of the area of cardiac dulness 
4ind disappearance of the pulse with inspiration 
•('pulsus paradoxus*) It is evident that the mere 
•existence of adhesion between the two layers of the 
pericardium cannot by itself give nse to any of 
these phenomena, all of which are dependent upon 
fixation of the heart and pericardium not only to 
•one another but to external parts Even in the 
last-mentioned condition no one of these signs is con- 
stantly present, and it must be confessed t^t certain 
du^nosis of the condition is impossible In cases 
of mediastino-pencarditis (mediastinitis) great en- 
largement of the liver is usually the most prominent 
feature, pleural effusion is generally present, and 
general dropsy and anasarca occur Media- 
stinum, Diseases of) Apart from this condition, 
pericardial adhesion may be suspected in cases of 
rheumatism presenting chronic cardiac enlargement 
'Without signs of valvular disease, or of rheumatic 
•endocarditis in which the enlargement of the heart 
in all directions is greater than the amount of 
valvular lesion will account for. In children who 
have suffered from successive attacks of rheumatism, 
the pencardium is very frequently found universally 
adherent at the post-mortem examination. Failure 
of the heart to respond to the usual remedies is 
frequently due in such cases to the existence of this 
condition. No therapeutic measures will avail to 
absorb connective tissue that has once become 
fibrous. Treatment can only be directed to placing 
the patient under the most mvourable general con- 
•ditions, avoiding all strain upon the heart and all 
•causes which aggravate existing disease of the 
valves, and meeting symptoms of cardiac failure, 
when they arise, hy the usual measures. In very 
rare cases a chronic pencardial effision may exist 
4 ind may re-accumulate after tapping. 

8 . PyopeHoarHiium {Suppuratwe Pericar^ 
— The pathology of this condition has al- 
ready been alluded to {see p. 1183). It may occur 
ts a result of penetrating wouncs, by whitm pyo- 
^nic organisms are carried into the pericardium ; 
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from rupture of abscesses or vornkse from without 
into the sac, or extension of the lesions of ulcera- 
tive endocarditis through the myocardium; and 
from general sepdc processes such as (^raentla and 
septicaemia. It may also be the final stage of a sero- 
fibrinous pericarditis, just as empyema may succeed 
to a serous effusion. In rare cases the pus is putnd 
and sunking, specially if air has gained entrance 
to the cavity There are no means of certainly dis- 
tinguishing purulent effusion from the serous vanety, 
except exploration of the pencardium; although 
the occurrence of rigors ancf of hectic temperature 
establish a strong probability m favour of the former 
Exploration should be done if the condition of the 
patient be grave and the cause of the effusion be 
such as to render the existence of suppuration pro- 
bable See Pericardium, Surgery of 

9 Pyo-pneumopericardium {Gas in the 
Pertcardtum) — This is a very rare condition, and 
may be produced by penetratmg wounds, by ulcera- 
tion of caremoma of the oesophagus into the pen- 
cardium, or by rupture into tt of a tubercular cavity 
or of a subphremc abscess communicating with 
the stomach or mtestme. The presence of gas in 
the pericardium is almost invariably associated with 
suppuration, and the pus is frequently putnd and 
offensive If the patient be alre^y m an exhausted 
state there may be no sign to indicate the occur- 
rence of the condition : usually there will be sudden 
anxiety, dyspnoea, and collapse. The prsecordial 
region appears full ; the impulse is feeble or absent ; 
and the churning of gas and fluid produced by the 
movements of the heart may convey a peculiar 
sensation to the hand, and be audible as a splashing 
or rattling noise A tympamtic percussion-note 
may be present over the praecordia. Succussion- 
splash and the bell-sound are said to have been 
obtained m some cases. The only other condition 
which may possibly give nse to similar phenomena 
and lead to an error of diagnosis is the existence of 
a large pulmonary cavity in the cardiac region near 
the surface in such a potion that the movements 
of the heart produce splashing of its contents. 
Prognosis is probably hoj^less The only possible 
treatment is by incision and drainage of the sac. 

10 Tuberouloais of the Pericardium. — In 
cases of general tuberculosis, miliary tubercles may 
occur beneath the endothelium of the pencardiid 
sac. but the condition is very uncommon Chrome 
tubercular nodules may occur on its walls and give 
nse to bands of adhesion. These are always 
secondary to tubercular disease m other organs, 
especially the lungs. Pericarditis occurring in 
tuberculous subjects is not always associated with 
the presence of tuberclc-baalli or with microsco- 
pical appearances charactenstic of this disease ; in 
such cases it is probably due to infiection by o^er 
bactena. 

II. Tumours of the Perioardium. — Secon- 
dary nodules of carcinoma and sarcoma may occur 
in the walls of this cavity ; they are genenUiy aHo- 
ciated with a certain amount of effusion, wnidi is 
frequently haemorrhagic. The pericardium may 
become infiltrated by new-growths ansing in the 
mediastinum. .Sm also p. 1139. 

H. Montagus Mussay. 
W. Cecil Bosanqubt. 

PERICARDIUM, Surgery of.-Penwsentesis 
of the pencaifiium for the idief of disteorioo of fruit 
cavity must be looked upon chkffy so a peUiAdve 

4oe 
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measure, by giving the heart a temporary freedom 
from the embarrassing 6uid surrounding it. At the 
outset one may state that a distended pericardium 
cannot be reached with absolute certainty by the 
exploring needle. Owing to the dislocating effects 
of old adhesions or of pressure the needle may not 
enter the pericardium at all, but penetrate the lung, 
pleural cavity, or even the heart, especially if that 
organ has become adherent to the pericardium. 
It is important to remember that the diagnosis be* 
tween hydropericardium and certain forms of dilated 
heart may be very difficult {see p. 633 and p. 1 185). 
The writer has known of two cases in which a 
dilated heart has been punctured on the supposition 
that there was fluid in the pericardium, and in 
each case the autopsy revealed a pure haemo* 
pericardium caused by the exploring needle. 

At the base of the pericardium, on its anterior 
aspect, there is a small recess from J to f inch in 
depth. In the normal condition this is of course 
collapsed, but when fluid collects in the pericardium 
it becomes distended, and then lies opposite the 
sixth intercostal space on the left side, just at the 
edge of the sternum. At this spot the pleurae have 
diverged from the middle line, and this recess can 
therefore be reached without opening the left 
pleural cavity. Unfortunately for practical pur- 
poses this little recess of the pericardium is difficult 
of access owing to the narrowness, or even oblitera- 
tion, of the sixth intercostal space at this spot by 
the approximation or junction of the sixth and 
seventh ribs. Many writers have accordingly recom- 
mended a spot above this level on the left side. 
Here, however, the pleural cavity is very likely 
to be, transfixed, and if pus is present in the peri- 
cardium there is considerable probability of the 
pleura becoming infected. 

The operative procedures upon the pericardium 
are : — 

A. Aspiration of the Pericardium {Para- 
centesis Pericardii). — If this operation is performed 
for diagnostic purposes only, the needle should be a 
very fine one, such as that of Pravaz. A small 
vertical incision, ^ inch long, is made at the left 
border of the sternum at the level of the fifth inter- 
costal space. The needle is then directed back- 
wards exactly at the left border of the sternum so 
as to avoid the internal mammary artery, which 
generally lies a little way from the border of the 
sternum. If fluid is found, the exploring syringe 
may be withdrawn, and a larger needle attached to 
an aspirator inserted with a view to removing the 
fluid. During this procedure the patient should be 
propped up in bed with pillows, and every available 
method of stimulating the heart should be ready 
for immediate use in the event of sudden failure of 
its action. Apart from the relief afforded by the 
removal of a mechanical obstruction to cardiac 
action, the fluid in some cases does not re-form, and 
so permanent benefit may result. 

B. Drainage of Pericardium {Pericardio- 
tomy), — A small semicircular flap of skin is made 
with its base at the left edge of the sternum, extend- 
ing vertically from the fourth to the sixth space in- 
clusive, and measuring about 5 inches in radius. The 
fourth, fifth, and sixth costal cartilages are then re- 
moved along the whole extent explored ; the inter- 
costal muscles and aponeuroses are carefully cut at 
the edge of the sternum and turned outwards as a 
flaj) so that the internal mammary artery is exposed. 
This vessel is double-ligatured, divided, and drawn 
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aride with fibres of the triangularis sterni muscle 
and the reflected fold of the left pleura. The dis- 
tended pericardium is then carefully incised ; the 
contents evacuated ; and a small soft drainage-tube 
inserted : this should lie at the lowest part of the 
cavity. The incision into the pericardium should 
then be sewn up except at the point where the 
drainage-tube projects. 

Henry Percy Dean. 

PERIHEPATITIS (ir€p(, around ; and the 
liver). — Inflammation of the capsule of the liver. 
See Liver, Inflammation of. 

PERINEPHRITIS around; ut<pp65, the 

kidney). — Synon, : Fr. Piriniphrite ; Ger. Peri- 
nephritis. 

Definition. — An acute or chronic inflamma- 
tion of the fibro-fatty envelope of the kidney, ter- 
minating occasionally in resolution, but more 
frequently in suppuration and the establishment of 
a chronic purulent discharge. 

Etiology. — Perinephritis may develop as a 
primary affection after exposure to cold, or in asso- 
ciation with wounds, bruises, and strains. It may 
follow surgical operations on the lower urinary pas- 
sages, testicle, or spermatic cord ; and it may also 
arise in the course of, or as a sequel to, the acute 
specific fevers, pyaemia and puerperal fever. The 
disease, however, originates most frequently in a 
secondary manner in connection with suppurative 
nephritis or pyelitis, either by direct perforation or 
by infection through the local veins and lymphatics. 
It is specially related to calculous pyelo-nephritis. 
It may also arise by extension from lesions of more 
distant parts in the abdomen or pelvis, including 
the caecum, colon, appendix vermiformis, uterus, 
gall-bladder, spleen, and spinal column ; ^ 

association with thoracic inflammations, such^as 
pneumonia, abscess of the lung and empyemoi 
Perinephritis may occur at any age, but is le^s 
common in children than in adults. Among tlie 
latter, males show a slight preponderance. 

Anatomical Characters.— The initial con- 
gestion of the inflamed cellular tissue is followed by 
exudation into its meshes, which adds to its bulk 
and density. The subsequent changes vary in 
those cases that do not undergo resolution speedily, 
and a classification into three types has been sug- 
gested (Morris), according to the direction taken by 
the morbid process. Firstly ^ a hypertrophic con- 
dition of the fibro-fatty tissue rtv*;; may 

deform the kidney by rtv«pression or the growth of 
fibro-fatty processes its substance ; secondly, 
organisation of the into firm white fibroid 

material, which by its |Clerosis and contraction may 
compress the kidney! and wholly obliterate its 
vessels; and, Mfr^/^ijFPpnration may take place 
and the phlegmo.^^come converted into a peri- 
nephritic abscess. \ Such abscesses may develop 
from a central sup#*^lion, but often several foci of 
pus-formation appCT*’» and the abscess remains for 
some time loculatedY*’ multiple. Hence the diffi- 
culty clinically in actecting ^ fluctuation, and the 
futiUty in many cases of aspiration as a mode of 
treatment. The pus miy be odourless or foetid from 
the decomposition of sld^ghs of cellular tissue float- 
ing in it. A feecal odoP may be present, everv 
though no perforative comi^unication with the colon 
exist. The abscess may ektain immense size and 
occupy the entire loin and i|ac fossa, and may ex- 
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tend by burrowing to the thigh or the thorax. It 
may be accompanied by oedema of the muscles and 
integuments around. 

Symptoms and Course. —In an acute case the 
general S3nnptoms are severe, the temperature 
nsing to ioi®-lo 5 ® F., with recurring rigors and 
a soft, rapid feeble pulse The skin is hot and 
dry at the beginmng, but later free perspirations 
occur and there is much thirst There is marked 
constipation, and the unne is high-coloured 
and concentrated. In a few cases it may be 
little altered, while in others its characters may 
be modified by the antecedent renal or vesical 
disease 

The local symptoms comprise dull aching, less 
often lancinating, pain in the affected loin, 
radiating along the branches of the lumbar plexus 
to the thigh or knee Slight flexion of the hip and 
some ngidity of the spine with inclination towards 
the affected side are common, evidently due to a 
desire to relax tension Movement and pressure 
greatly aggravate the suffenng Later, a firm swell- 
ing develops which is dull on percussion. It sur- 
rounds the kidney and is inseparable from it, but it 
is usually possible to isolate it from the liver and 
spleen It is not displaced by respiratory move- 
ments The swelling has a solid weighty feel at 
first, and does not fluctuate till suppuration is well 
advanced. In simple pennephritis no tumefaction 
occurs, It is only in the phlegmonous form, that 
terminates m abscess-formation, that a definite mass 
can be felt By its pressure on the veins, more 
particularly on the right side, oedema of the foot 
and ankle may be produced A few cases termi- 
nate in resolution, but the majority in suppuration 
The abscess so formed steadily enlarges and may 
discharge spontaneously by the following routes. 
Through the skin in the loin, groin, or thigh , 
through the urinary channels by bursting into the 
renal pelvis, ureter, or bladder , through the colon , 
or through the diaphragm into the pleura and lung 
with the establishment of a purulent expectoration 
When the pus has been evacuated by any of 
these channels a natural cure may follow, but fre- 
quently a chronic discharging sinus remains, and 
the patient eventually succumbs to hectic fever 
or amyloid degeneration of the viscera A rapidly 
fatal termination results when the abscess bursts into 
the peritoneal cavity, or when pyaemia or septi- 
caemia supervene 

Diagnosis. — Perinephntis is distinguished from 
appendicitis by observing that in the latter the pam 
and tenderness are anterior and iliac rather than 
posterior and lumbar, and by the greater dis- 
turbance of the stomach and bowels In spinal 
canes with psoas abscess the onset is gradual with 
little or no elevation of temperature, there are bony 
tenderness and deformity, and the psoas abscess is less 
painful and has a more perfect fluctuation than the 
pennephnc. In lumbago the pain is sharper and 
is referred to the muscles of the back there is no 
swelling and little fever Rupture of an aneurysm 
in the loin is recognised by the sudden development 
of the swelling, 3 ie comparative absence of fever, 
and by exploratory aspiration in obscure cases In 
hydron^phrods there is no fever and little pain, and 
tne fluctuation is very definite. Orgamc diseases 
of the kidney, liver, and spleen are distin^ished 
by the situation and relations of the swelhng, its con 
sistence and the probable absence of fever. Stercoral 
colitis 18 differentiated by the doughy consistence of 
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the mass, and its rapid disappearance under evacoant 
treatment. 

Prognosis. — The simple form ma^ be expected 
to end &vourably. Phle^onous permephritis is a 
serious malady, that if unrehevea may terminate 
fiitally in from two to four weeks. Rapid recovery 
in numerous cases follows operation, and in a 
smaller number a satisfactory result is occasionally 
obtained, after a tedious illness, by a spontaneous 
discharge through the skin, bowels, unnary pas- 
sages or lung — these routes ^ing named in the order 
of their relative safety. After escape of the pus, 
should the original cause persist, and prove in- 
capable of removal by radical operations, death 
ultimately ensues from hectic fever or amyloid 
degeneration If the abscess burst into the pen- 
toneum, or pyaemia or septicaemia arise, death is 
inevitable in a few days 

Treatment — In an acute case a hot bath, rest 
in bed, and saline apenents, together with the local 
apphcation of hot sedative stupes and poultices, 
should be ordered The advantage of local blood- 
letting, or even dry cupping, at the outset, is too 
often overlooked The diet may consist of nutritious 
slops with avoidance of stimulants at this stage. 

When suppuration is suspected, and even before 
fluctuation can be made out, a free incision under 
full antiseptic precautions through the fascia lum- 
borum is indicated With the finger introduced 
into the cavity septa are to be gently broken down 
and sloughs removed. The cavity should be 
thoroughly irrigated with mild antiseptic solutions 
and a large drainage tube inserted This tube 
should not be discarded too soon owing to the great 
depth of the space and the tendency of the skin- 
wound to become valvular Aspiration, formerly 
much m vogue for diagnostic and evacuant pur- 
poses, IS not to be recommended, for the reason, 
that there may be several foci of suppuration, 
coagula, sloughs of tissue, calcuU or other d^bns 
which cannot be satisfactorily dealt with through a 
needle When a chronic sinus remains, and refuses 
to close after astnngent iniections or caustics have 
been applied to its walls, tne possibility of a radical 
operation upon the kidney or other organ calcu- 
lated to remove the original cause may be con- 
sidered Otherwise the patient’s strength must be 
maintained by a hberal diet, tonics and stimulants ; 
and the development of hectic fever or amyloid 
disease combated as long as possible. In those 
forms of perinephntis tending to sclerosis or hyper- 
trophy of tissue counter-irritation by iodine or 
blisters, with the internal use of the iodides in tonic 
mixtures, may be employed. 

Thomas Sinclair. 

PERINEURITIS (xcpf, around, and yfvf>oy, a 
nerve). — Inflammation of the connective-tissue 
sheath of a nerve, usually more or less associated 
with neuritis. Sag Neuritis 

PERIOD OF INCUBATION.— Incuba- 
tion. 

PERIODIC PARALYSIS. — 5^ Paralysis, 

Periodic. 

PERIODICITY IN DISEASE.— Laycock, from 
a general review of the periodical phenomena ob- 
served in menstruation, in utero-gestation, in the 
development of the ova of fishes, and in the meta- 
morphoses of insects, came to tbe oonduston that 
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physiolc^cal changes occur in animals at intervals 
of certain numbers of days or weeks. He concluded 
tl^t there are critical days in healthy and en- 
deavoured to show that the changes in some diseases 
followed a similar rule of jperi<^icity, reverting to 
the ancient doctrine of ‘ critical days ’ in fever of 
which Hippocrates treated. The existence of cycli- 
cal periods in fever is exceedingly doubtful, although, 
according to Wunderlich’s observations, the majority 
of cases of typhoid fever run a regular course, divided 
into periods corresponding in time with the division 
into weeks and half weeks. 

The two diseases in the course of which period- 
icity is most marked are malaria and relapsing 
fever. In the case of malarial fever it is now re- 
cognised that the period at which the paroxysm 
recurs is determined by the life-history of the para- 
site causing the disease. The differences between 
the tertian and quartan intermittents are found to 
depend upon differences in the parasite. In the 
regular intermittent fevers the parasite chiefly exists 
and in great part completes its cycle in the circulation; 
in a second group, comprising the malarial fevers 
which occur during the hot season of countries where 
malaria is most virulent, the parasite chiefly exists 
and in great part completes its cycle in the internal 
organs. In this latter group the regularity of recur- 
rence of the paroxysms is wanting (se^ Malarial 
Disease). In relapsing fever also the relapses 
have been shown to be due to the life -history of the 
spirillum, the organisms increasing in number with 
tne advent and progress of pyrexia and disappear- 
ing with its cessation. Relapsing Fever. 

Seasonal Variations ^ — The statistical investiga- 


tions of Buchan and Mitchell have shown that 
most diseases have a constant relation to season, 
many being directly controlled by variations in 
temperature. Longstaffe, as the result of plotting 
out the death-rates from the majority of alleged 
causes, both compared with one another, and with 
curves representing meteorological elements, waa 
led to classify diseases into four groups — hot diseases,, 
cold diseases, dry diseases, and indifferent diseases. 
Among the *hot diseases’ he included diarrhoea, 
want of breast-milk, atrophy and debility, tabes 
mesenterica, thrush, enteritis and dysentery ; 
among ‘ cold diseases * he included most affections 
of the respiratory organs, apoplexy, paralysis, 
mortification, heart-disease ; by ‘ dry diseases ’ he 
meant scarlatina, puerperal fever, erysipelas, acute 
rheumatism and laryngitis, which he claimed are 
greatly checked by rainfall, especially frequent 
rainfall. Winter or summer maxima are thus 
produced, and with respect to some of these 
diseases the relation of the mortality to season is 
not difficult to understand. With others the exact 
conditions which determine rhythmical prevalence 
are not understood. The seasonal variation in mor- 
tality from some of the more common communicable 
maladies is well shown by the accompanying dia- 
grams. Scarlet fever, diphtheria, and enteric fever, 
it will be seen, have their maxima in November, 
and puerperal fever, erysipelas, and rheumatism re- 
semble them in this respect. Small-pox and whoop- 
ing-cough have their maxima in the spring, and 
measles has two maxima. The second maximum 
of measles so conspicuous in the London curve is less 
obvious in that of some other English towns. 
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Fig. 2.— Small-fox (6o years, 1841-1900). 

The mean line represents an average weekly number of 14 deaths. 
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Examination of the notified cases of scarlet fever 
and di^theria in London has supplied evidence 
that these diseases manifest seasonid periodid^ in 
other particulars than that of prevalence ; thus TOth 
in respect of age-distribution of the notified cases 
and in respect of fiitality there is seasonal variation. 
It is interesting to observe that the seasonal curves 
of prei^ence do not accord with the curves of 
seasonal fatality, and that the months of greater 
prevalence, generally, have the lower feisty. 
Astley Gresswell, however, as the result of classifying 
588 cases of scarlet fever under his care in one of 
the hospitals of the Metropolitan Asylums Board 
between September 1887 and February 1888, came 
to the conclusion that * as the scarlatina iportality 
for the whole of London rose, most of the symptoms 
increased in relative frequency and severity ; and 
that as the prevalence and mortality subsided, so 
also did the relative frequency and severity of most 
of the symptoms.* It may be that explanation of the 
difference between the conclusions suggested by 
Gresswell’s observations and the Xx)ndon notifica- 
tion-figures is due to the fact that hospital cases 
represent selected cases, the more severe cases 
being sent to hospital. In the absence of notifica- 
tion of whooping'cou^h and measles in London, 
there is no opportumty of determining whether 
these diseases are subject to similar seasonal varia- 
tions in fatality, but there is marked seasonal 
variation in the age-distribution of the deaths, 
those under one year of age occurring in much 
greater proportion in the months of May, June, 
July, August, and September, than in other months 
of fihe year, and the maximum occurring in whoop- 
ing-cough in August and in measles in July. 

Variations in periods of years,— Longstaffe 
{Studies in Statistics) has brought out some new 
and important points in regard to the broader 
cycles which extend over periods of years. He 
found that from 1855 to 1880, not only in London, 
but also in England generally, scarlet -fever mor- 
tality rose and fell with considerable regularity at 
intervals of five or six years, the actual maximum 
having occurred in 1858, 1863-64, 1869-70, and 
1874. This curve was also follow^ (more or less 
closely) by a group of diseases which in their sea- 
sonal distribution are most like scarlet fever. As 
regards erysipelas, puerperal fever, and rheumatism 
of the heart, the ppallelism is almost complete, 
and there are plain indications of affinity in those 
of laryngitis, diphtheria, croup, and quinsy. During 
recent years, however, with aeclining mortality the 
rhythmic recurrence of scarlet fever has ceas^ to 
be perceptible in mortality-returns. Small-pox, 
which had been epidemic every four or five years, 
in London at all events, has also in recent years 
been less rhythmical in its prevalence. Measles 
has been epidemic at intervals which, as Munro and 
others have shown, avenge about two years in most 
towns, but may be longer or shorter ; and whooping- 
cough at still less r^lar intervals of two or three 
years. These three mseases have no similarity to the 
scarlet-fever group in their seasonal curve. Another 
group, of which diarrhoea is the most prominent 
representative in this country, reach their annual 
maxima shortly after the highest temperature of 
the year is attained ; their true relation being widi 
the temperature of ^e soil. Diarrhoea often shows 
a curious tendency to biennial sequence of alter- 
nately high and low mortalify ; but on investiga- 
tion, this, when it occurs, is usually sufficiently 


explained by alternation of hot and cold summers. 
Wnitelegge has shown that, whatever their causes 
may prove to be, these cycles, like the seasonal 
changes characteristic of each disease, are too 
defimte to be regarded as due to accident. Nor 
are they likely to be purely mechanical, for they 
vary not only with each disease, and to some extent 
with locality, but also from decade to decade. 
There is reason to believe that they are connected 
primarily with variations in the quality of the con- 
tagium itself. As a general proposition, it may be 
stated that the years of greatest mortality are those 
in which both the prevalence and virulence are 
greatest. As regards scarlet fever, the case-mor- 
tality (that is, the percentage of fatal cases), if traced, 
year after year, seems to yield a curve which is 
almost parallel with that of the scarlet-fever death- 
rate. In the last decade, however, in London, 
with declining mortality this correspondence has 
been less exact. Statistics are wanting in respect 
of the case-mortality in measles, but occasiondly, 
as in Sunderland in 1885 and Hanley in 1889, an 
exceptional virulence and severity of type are ob- 
served ; and in these and other instances it has been 
found that for some ten years previously the usual 
biennial waves have gradually increased in destruc- 
tiveness as shown by the records of mortality. Upon 
similar evidence it may be suspected that small-pox 
declined in average virulence, as it certainly did in 
average mortality, from about 1838 to about 1855, 
increasing again to a maximum in 1871, and thence- 
forward declining again until 1888 or 1889. Here, 
however, the question is further complicated by the 
dominant influence of vaccination, m addition to 
the social and climatic conditions which are obviously 
concerned in promoting or retarding epidemic exten- 
sion. Shirley F. Murphy. 

PERICESOPHAQEAL ABSCESS. — 5 '^^ CEso 
FHAGUS, Diseases of, p. 1 1 14. 

PERIOSTEUM, Diseases ot^See Bone, 
Diseases of. 

PERIPHERAL (vepl, around; and I 

carry). — Of or belonging to the periphery or circum- 
ference, as opposed to the centre. The term is 
now applied chiefly to morbid conditions connected 
with nerves and nerve-trunks, as distinguished from 
the more central parts of the nervous system {see 
Paralysis). Peripheral may also be associated 
with the vessels, as distinguished from the heart, 
for peripheral resistance \ and with the 

outer zone of the lobules of glandular organs, as, 
for instance, of the liver. 

PERIPHERAL NEURITIS. — NEURITIS, 
Multiple. 

PERIPROCTITIS {ntpif around ; and Tpevicrdr, 
the anus). —Definition. —Inflammation of the 
connective tissue around the rectum. 

Anatomy. — fat-bearing connective tissue 
beneath the peritoneum of the rectum is usually 
present only m moderate quantity ; but posteriorly it 
becomes continuous, directly or through the meso- 
rectum, with a considerable layer of this tissue in 
front of the sacrum. Below the level at which the 
peritoneum disappears the periproctal connective 
tissue becomes continuous with that of the pelvis 
generally, in the male especially with that at the 
base of the bladder, around the vesiculae and 
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bladder, and in the female with that in the broad 
ligament. 

The fatty tissue of the ischio-rectal fossae is 
separated from the penproctal tissue by the con- 
siderable septum formed by the levator am with the 
rectovesical fascia upon its pelvic, and the anal fascia 
upon its pennaeal aspect This constitutes an 
obstacle, but not a bar, to the spread of inflamma- 
tions from the pelvis to the mrinseum. 

Etiology. — P rimary inflammation of the pen- 
proctal (as distinct from the ischio-rectal and circum- 
anal) tissue IS very rare, except as the result of 
injury with infection Such injuries have been in- 
flicted by bullets, stabs, falls upon pointed objects, 
by catheters thrust through the urethra, or fish- 
bones, injection-tubes and bougies thrust through 
the rectum, by tears and cuts inflicted in the treat- 
ment of simple strictures of the bowel 

In the great majority of cases periproctitis is 
secondary to some other lesion Most commonly 
this is ulceration of the rectum leading to infection 
and more or less rapid destruction of the rectal 
wall Perforating ulcers, simple or malignant, of 
coils of small gut which adhere to the rectum, of 
the vagina, uterus, or bladder , sloughing of the 
vagina from prolonged pressure or intense infection , 
prostatic abscess and acute vesiculitis j sacral caries 
with abscess, are occasional causes Pysemic ab- 
scesses have, rarely, been found in this tissue ; 
more often, though still rarely, an acute suppura- 
tive cellulitis has arisen as the result of infection 
from some wound, e g that after ligature of piles 
or even a fissure of the anus, two instances of which 
the writer has recorded m the Si, Bartholomew'^s 
Hospital Journal, In all cases of general pelvic 
peritonitis and in many of pelvic cellulitis, the peri- 
roctal tissue is more or less affected, the rectum 
emg commonly ‘ set ' in the exudation, and some- 
times perforated by a bursting abscess 

Symptoms — The symptoms of periproctitis can 
hardly be separated from those of the condition to 
which it is secondary In acute cases, sense of 
weight and pain in the rectum, frequent calls to 
stool with passage of mucus and perhaps blood, 
tenesmus, fever — slight or grave — may be expected. 
Rectal examination should be carefully practised to 
detect the presence of a primary lesion and evidence 
of any swelling in the rectal wall or in its vicinity. 
In chronic cases, the bowel is usually contracted ; 
ulceration, stricture, the dimpled orifice of a sinus. 
Its course and source are the main points to look 
for The neighbouring parts also must be carefully 
examined 

Treatment — The exciting cause must be dis- 
covered and treated F. C Wallis. 

PERITONEUM, Diseases of.— The morbid 
conditions of the peritoneum will be considered m 
the following order . — 

Acute General Inflammation, p. 1193 
Acute Localised Inflammation, p. 1200. 

Chronic Inflammation, p. 120X. 

Haemorrhage into, p. 1203. 

Malformations of, p. 1204. 

Morbid Growths of, p. 1204. 

Tuberculosis of, p 1204. 

For Dropsy of the Pentoneum, see Ascites. 

PERITONEUM, Aout^ Inflammation of— 
Synon. : Acute Peritonitis ; Fr. PiritonUe aigue ; 
Ger. Acute Bauchfellentnindung, 
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^Etiology. — It is now admitted on all sides that 
acute inflammation of the pentoneum is with few 
exceptions caused by the activity of micro-oxgamsms. 
At the same time it must remembered that 
bacteria can only effect this result under certain 
conditions In order thoroughly to appreciate the 
rSle played by germs m producing pentomtis the 
philosophical maxim that * every condition is 
causal * must be constantly borne in mind. 

Dunng the past few years numerous investiga- 
tions have been undertaken with the view of dis- 
covering the organisms met with in peritonitis, 
and of establishing their exact relationi^p to the 
aetiology of the disease The purely laboratory in- 
vestigations must of necessity deal with peritonitis 
produced in animals, and when using facts denved 
from this source we must 1 try and check the expen- 
mental results with the facts gathered from our 
observations on peritonitis met with in man. 

In pre-bactenological days Wagner had formu- 
lated with considerable precision the relations of the 
peritoneum to different influences He proved the 
impunity of contact with air and of certain neutral 
fluids, and even of some decomposing fluids, 
provided they were m a quantity which could 
be easily absorbed by the pentoneum These 
observations of Wagner were confirmed by an ex- 
tensive series of expenments earned out by Grawitz, 
Grawitz showed that the introduction of sapro- 
phytes, even in enormous quantities, when diluted 
with normal saline fluid, did not harm the healthy 
peritoneum , also that the contents of the intestines 
in small quantities, and even in large quantities 
when sterilised by heat, could be injected into the 
peritoneal cavity without any harm resulting; 
finally, he found that well-known pyogenic or- 
ganisms, such as the staphylococci and streptococci, 
could be introduced with impunity, provided the 
following four conditions were present, viz (i) that 
the fluid used to dilute the cultures is innocuous to 
the peritoneum , {2) that the amount of fluid in- 
jected does not exceed the power of absorption of 
the pentoneum , (3) that the peritoneum is umn- 
jured ; (4) that no albuminous fluid, which very 
much favours bacterial growth, is present 

These expenments were repeated by Pawlovsky, 
who came to conclusions in many instances different 
from Grawitz. He found that minimal doses of 
Staphylococcus pyogenes aureus led to fatal perito- 
nitis, and that the Bacillus pyocyaneus was especi- 
ally fatal The explanation of these contradictory 
results seems to he in the fact that each expen- 
menter was working with cultures of diflferent viru- 
lence This difference we are seeing constantly in 
relation to the human pentoneum ; e g. a woman 
when at work suddenly ruptures an irreducible 
umbilical herma ; the coils of intestine are bound 
up in a petticoat or similar garment ; she is brought 
to the hospital and the intestines are washed, 
returned to the pentoneal cavity, and die patient 
recovers On the other hand, a small punctured 
wound of the abdominal wall without any wound of 
the gut may cause fatal peritomtis. There is little 
doubt that in both cases ordinary pyogenic or- 
ganisms obtain entrance, but they axe quite different 
in their virulence. We must also bear in mmd that 
the defensive powers of the pentoneum may diffisl 
markedly in different peo^e. 

While studying the effects of micro-organisms 
under the rigid conditions obtained m a labmtory, 
where the results are fairly definite and constant 
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we are apt to lose sight of subtle differences that may 
exist in cultures of the same germ» differences that 
might come into play with great effect when labora- 
tory discipline is once relaxed. From a considera- 
tion of the facts derived from operative surgery upon 
the abdomen and from experimental work we may 
formulate the conditions under which various micro- 
organisms will produce peritonitis 

1. The presence of suitable medium for growth, 
that is, an albuminous substance such as lymph or 
blood. 

2. The quantity of germs introduced into the 
I^ritoneal cavity from without or from the intes- 
tines, being in excess of that with which the absorp- 
tive power of the peritoneum can deal. 

3. Damage to the serous membrane of the jjerito- 
neum. This may be of various kinds : (a) Necro- 
tic action of the substance upon some part of the 
peritoneum, which will form a favourable nidus for 
bacterial growth, e.g. as in perforating gastric 
ulcer. ( 3 ) The diminution of absorptive power by 
the sealing up of lymph-spaces and capillaries. 
(c) An increase in the transuding power, as in the 
ordinary form of ascites or in cancer of the perito- 
neum. All these conditions are really causes of the 
ultimate result ; and must be considered as well as 
the state of activity of the micro-organism. It 
seems undoubted that a germ which has been pro- 
ducing inflammation in the peritoneum of one per- 
son is much more vigorous in its attack if carried 
immediately to the peritoneum of another. This pro- 
bably depends upon some property the germ itself 
has acquired. The best example of this is seen in 
puerperal septicaemia. The result of inoculation 
here produces an effect as definite and constant as 
the effect alluded to above as being obtained in 
laboratory experiments. It is in such instances as 
these that the organism stands out as being prac- 
tically the sole cause of the disease. At any rate 
the conditions present take a very subordinate 
part. 

Although peritonitis is nearly always associated 
with germs, we must not forget that certain chemi- 
cal substances can produce the disease without the 
assistance of micro-organisms. Experimentally 
there is ample evidence on this point. Injections 
of croton oil, turpentine, and silver nitrate into the 
peritoneal cavity of animals have produced acute 
inflammation, sometimes of a haemorrhagic type. 

Non-bacterial peritonitis in the human subject is 
met with in the rupture of ovarian and other ab- 
dominal cysts 5 also in torsion of the pedicle of an 
ovarian tumour. A few cases have been reported 
of non-bacterial peritonitis caused by torsion of the 
spleen. In these cases no organisms can be found, 
at any rate in the early stages ; of course, later on, 
when necrosis of tissue sets in, the bacterial in- 
vasion of the peritoneal cavity proceeds rapidly. 

Bacteriology. — Although there is a great simi- 
larity in the pathological appearances and clinical 
signs of cases of acute peritonitis, yet the kind of 
organism exerts a very definite influence, and there- 
fore it is important to consider the germs usually 
associated with peritonitis. 

I. Micrococci. — {a) Streptococci are found in a 
large proportion of cases : according to Tavel and 
Lanz 75 per cent. \b) Staphylococci are seldom met 
with alone. As a rule they are associated with 
streptococci, (r) Pneumococci are found alone in 
about 2 per cent. The peritonitis in these cases 
tends to terminate favourably after flushing of the 


peritoneal cavity, {d) Gonococci, There is no doubt 
that pure cases of peritonitis from the gonococcus 
do occur. The majority of cases in which gonococci 
are found are cases of mixed infection, streptococci 
playing a large part. 

2. Bacillus Coli Communis, — Of the various 


f erms found in the contents of the intestine, the 
coli communis is the most conspicuous. It is 
found in nearly all cases of * perforative peri- 
tonitis,* that is, where the wall of the alimentary 
canal, whether stomach, intestine or vermiform 
appendix, is ruptured. Until quite recently the 
B. coli communis was regarded as the principal 
pathogenic organism in nearly all inflammations 
of intestinal origin. Tavel and Lanz showed that 
there were numerous species of this organism, 
which must be looked upon as a genus ; and they 
threw doubt upon its being the cause of so much 
trouble. Veillon of Paris has produced good evi- 
dence for looking upon the B. coli communis as 
playing only a subordinate part, and has proved 
that certain anaerobic bacteria, which until now 
have not been properly isolated, are the true cause 
of many of the forms of appendicitis, especially 
those associated with acute gangrene, and those 
cases in which foetor and the formation of gas are 
special features. Veillon ’s work seems thorough 
and reliable and rids us of the great difficulty of 
explaining how a usually innocuous germ of the 
intestine like the B. coli communis should, without 
any apparent cause, suddenly develop such malignant 
properties. These anaerobic germs have been shown 
to be very destructive in their action upon tissues, 
causing intense inflammation resulting in more or 
less gangrene. 

Modes of Entrance of Bacteria. — 


I. Wounds f including {a) penetrating wounds of the 
abdominal wall, with or without injury to the 
viscera, and {b) injury to the viscera without any 
wound of the abdominal wall. 2. Perforation by a 
foreign body, including (a) those formed in the 
body, such as gall-stones, and enteroliths, &c., and 
(b) those taken in by the mouth. 3. Operations on 
the abdomen. 4. Internal strangulations y includ- 
ing volvulus, intussusception and internal hernice. 
5. Extension from an inflamed organ^ especially the 
intestine and vermiform appendix. 6. Extension 
from a local abscess^ of which the most common 
forms are suppurative appendicitis and suppurative 
salpingitis. 7. Perforation of hollow visceray as in 
gastric or duodenal ulcer, typhoid ulcer, &c. 

Of these causes peritonitis, following surgical 
operations upon the abdomen, is becoming much 
rarer than formerly owing to improvements in 
operative technique. By far the most common 
cause in both sexes is appendicitis. 

Mode of Action of the Bacteria.— The peri- 
toneum presents a very large surface, being roughly 
equal in extent to the surface of the skin. If a 
normal saline solution be injected into the peritoneal 
cavity of a living animal, about one-tenth of the 
body weight is absorbed in an hour, or 2 h times the 
body weight in a day; thus a man of 12 stone 
would absorb about 14 pints of saline fluid in one 
hour or 18 gallons in a day. 

Conversely, if a substance be injected into the 
peritoneal cavity which leads to transudation, such 
as a concentrate solution of sugar, about ^ of the 
bod^ weight in fluid is exuded per hour, it is easy 
to imagine how rapidly the toxins elaborated by 
some organisms would be absorbed, and to account 
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for the very rapid onset of s^^ptoms of septic 
poisoning in cases of pentonitis. In very acute 
cases the patient rapidly passes into a state resem- 
bling shock. It IS not known whether this condition 
is due to the absorption of very rapidly formed 
toxins, or whether the inflammation of so extensive 
an area as the pentoneum may not produce, by 
reflex nervous action, a state similar to that of shock. 
We know that an acute inflammation of the whole 
of the skin — and it has already been pointed out that 
the area of the pentoneum is about equal in extent 
to that of the skin — has a profound influence upon 
the patient very much resembling that of shock 

Pathological Anatomy —The earliest sign is 
increased vascularity of the coils of the small intes- 
tine the peritoneum covenng them is apparently 
more readily attacked than that over the large gut 
Almost synchronously with this vascularity the in- 
testine begins to dilate, and when this dilatation 
becomes extreme, we have the condition termed 
tympanites As the distension increases the coils 
become pressed together in lines more or less parallel 
with the long axis of the bowel The vascular 
dilatation, which at first is uniform, becomes more 
marked along/ the lines of least pressure, which is 
usually in the triangular space where three coils 
meet At this stage the peritoneal fluid is dimin- 
ished, being absorbed probably by the enormously 
dilated capillaries and veins, so that the surface of 
the gut may still be shiny, although it is distinctly 
dry 

This condition so far is present in all cases, and 
It depends upon the further progress of the inflam- 
mation what the ultimate condition may be Broadly 
speaking, the subsequent inflammation produces one 
of three conditions 

I Adhesive or dry peritomtts — The peritoneal 
fluid IS absorbed owing to the enormous dilatation 
of the vessels, and when inflammatory exudation is 
poured out the fluid part is absorbed, leaving masses 
of solid exudation matting the coils together In 
cases that resolve quickly this lymph soon organises 
or may become to a large extent removed by wan- 
dering cells from the peritoneum If present in 
considerable amount, adjacent coils are temporarily 
united together , but the constant peristalsis gradu- 
ally stretches the adhesions, which may finally break 
loose at one end It is remarkable how quickly 
these adhesions disappear, a fact which surgeons 
often have an opportunity of observing on performing 
a second operation upon the abdomen It is seldom 
that more than one adhesion exists; hence the 
curious phrase ‘ the solitary band of Gay,’ so called 
after the surgeon who first described these bands 
and who pointed out how they were as a rule found 
single When the exciting agent relaxes its activity 
slowly the enormous masses of adhesions which 
result may so distort the relative position of the 
viscera as to justify the term pentonUts deformans,. 
The writer is inclined to believe, however, that 
these cases are of slow formation from the first and 
are really examples of chronic peritonitis 

2. Serous , — Here we find that there is a definite 
exudation of serum in addition to the * lymph ’ 
The amount of this fluid may be qmte small or may 
reach the proportions of a good-sized ascites. Like 
all inflammatory exudations, its appearance varies in 
proportion to the intensity of the inflammation from 
a richly blood-stained to a clear liquid. This con- 
dition is more often met with iti chronic peri- 
tonitis. Su p. 1201. 
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3. Suppurative. is no sharp line of de- 

marcation between the turbid serum of the former 
variety and the kind of fluid which is sufliden^ 
opaque to deserve the term * pus.’ It is often diffi- 
cult to deade whether to call the exudation * turbid 
serum ’ or * pus * 

Pathological Histology. — In the acute stage 
of pentonitis the inflammation as seen through the 
microscope differs in no respect from acute inflam- 
mation elsewhere. The classical descnptions of 
early inflammation could be accurately applied to 
peritonitis A good many experimental studies 
have been made of the minute changes m pentomtis. 
Some observers state that the endothelial cells of 
the serous membrane play a definite part in the in- 
flammatory processes , that they proliferate in con- 
siderable numbers ; that they pass into cubical and 
spindle stages, and into large granulation cells, and 
that they take the chief part m the formation of new 
tissue ; in other words, fibroblasts are looked upon 
as descendants of proliferated endothelial cells. 
On the other hand, other observers are strongly 
convinced that the new tissue is derived from con- 
nective-tissue cells already existing just beneath the 
pavement-cells, and that the adhesions are formed 
solely from these sub-epithelial cells, the pavement- 
cells being destroyed in the process of inflammation. 

Symptoms — When we consider the numerous 
causes of acute peritonitis it is not surprising ^at 
symptoms vary exceedingly in different cases. 
Sometimes we are confronted with a patient whose 
appearance suggests typical surgical shock; m 
another case the local evidences of peritonitis are 
at once obvious ; in yet a third the symptoms gene- 
rally may be so masked that the most experienced 
clinician may miss the fact that the central feature 
of the case is peritonitis There is no defimte line 
of demarcation between those cases which die 
within twenty-four hours with symptoms of general 
saprsemia, and those in which the pentoneal sym- 
ptoms form so prominent a feature that attention 
may be withdrawn from the fact that the patient is 
also suffenng from the effects of general septic 
poisoning The great majority of cases in which 
the pentoneum is inflamed present, at first, sym- 
ptoms strongly suggestive of general peritonitis ; 
yet after a day or two it is quite obvious that the 
case IS one of local inflammation This class of 
case IS especially met with in cases of appendicitis 
and salpingitis Many authorities consider that in 
these cases the generd peritoneum is inflamed at 
first, but that its protective mechanism has checked 
the onslaught of the micro-organisms except at the 
local spot where the headquarters of the germ are 
situated In the opinion of the wnter the followm^ 
two cases afford reasons for believing that this is 
not the only explanation. In each case ^e patient 
was a girl eighteen years of age, presenting no pre- 
vious trouble except a recently developed ansemia ; 
each was taken ill suddenly with marked abdominal 
pain of the * doubling up* character, associated 
with vomiting ; in each case there was excd^ve 
ngidity and quiescence of the abdommal wall, and 
in each case pain was complained of chiefly in the 
epigastrium One patient had passed on the day 
preceding and on the morning of the attack a 
copious stool containing altered blood. The dia- 
gnosis of a ruptured gastric ulcer was considered the 
most likely one. In each Mtient a median eaplo- 
ratory incision was made above the umbtficos and 
the whole upper abdomen examined carefiilly) 
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there was no sign of inflammation. In one case 
a second incision was made below the umbilicus, 
and again no evidence of any inflammation could 
be found in the abdominal or pelvic organs ; there 
was some slight thickening in the right iliac fossa, 
and keeping in view the great probability of appen- 
dicitis, no attempt was made to pull the caecum and 
appendix into view, but the wound was at once 
closed. On the sixth and eighth days respectively 
a large abscess in the right iliac fossa was opened. 
This obviously originated in the appendix. Both 
patients recovered. The clinical signs of apparent 
early gener^ peritonitis in such cases as these are, 
in the opinion of the writer, due to the spread of 
reflex nervous action, as described in detail later in 
this article. 

There are two classes of cases which may be 
taken as types of a general peritonitis, viz. that 
following operations upon the abdomen and that 
following an appendicitis where the micro-organisms 
get through the wall of the appendix without 
necessarily an actual perforation of the wall of the 
tube taking place. In other words, it may be a 
bacterial perforation only. The former cases are 
happily becoming more and more uncommon, and 
therefore it will be of greater use for us to consider 
the latter as forming the most common type of 
general peritonitis. There are the very acute 
cases before referred to in which the patient appears 
to be suffering from profound shock and poisoning. 
In another group of cases the symptoms of peri- 
tonitis are slight when compared with the mischief 
that is found at the operation or autopsy. These 
cases are termed latent or masked peritonitis. 

A typical case of acute peritonitis , — On a certain 
day the patient begins to feel unwell j within an 
hour or two he is cold and may shiver j fairly often 
there is an actual rigor ushering in the symptoms. 
The first definite symptom that makes its appear- 
ance is nearly always pain which, though very 
constant in i^ presence, is very variable in its 
character and in intensity. This pain, when slight 
in degree, has the peculiar quality of worrying the 
patient out of all proportion to its intensity, and 
confers upon the face a characteristic expression of 
anxiety. On the other hand, the actual intensity 
of the pain may be so great that it is quite 
alarming both to the patient and his friends. At 
first the pain is referred to the whole of the 
abdomen, but later on it is generally localised to 
the region of the umbilicus. 

As a rule the abdomen is rigid, and the skin of 
the whole of or a part of the aMomen is markedly 
hypersesthetic. In order to diminish the abdominal 
tension as much as possible the patient lies on his 
back with the thighs flexed and the shoulders raised, 
and later on in order to increase the * vital capacity ’ 
of the thorax the arms may be raised above the 
head. Owing to tlm rigidity of the abdominal 
muscles the respirations become more and more 
costal in type. The pulse is increased infrequency, 
is of high tension and small ; indeed, the tension 
fe so considerable that this, together with the 
diminished size, has gained for it the term wiry. 
The temperature soon rises to 103° or 104® ; after 
the initial rise it keeps at an average of loi® to 
102°. 

After the first twenty-four hours the hard, some- 
what retracted, abdomen becomes distend^, and 
the percussion-note becomes increasingly tympanitic. 
Distension rapidly increases so that the abdomen 
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becomes blown out and tense. Vomiting usually 
sets in about the same time as the pain, and is a 
prominent feature of the disease. At first the 
ordinary stomach-contents are ejected ; then the 
fluid is yellow, being distinctly bile-stained ; and 
this is followed by a characteristic green vomit, 
which is finally succeeded by a brownish-black 
liquid having an offensive odour distinctly faecal in 
character. At the onset the bowels may be loose, 
but 2& soon as the abdomen distends constipation 
sets in. The act of micturition is often frequent 
at first, but later on there may be retention, especi- 
ally if the origin of the trouble is in the appendix 
or in the pelvic organs. The urine is small in 
quantity and hgh -coloured, usually containing 
abundance of indican (p. 727). 

When all the symptoms are fully developed the 
aspect of the patient is quite characteristic ; so well 
was it described by Hippocrates that it is often 
termed ‘ facies Hippocratica,’ viz. ‘ a sharp nose, 
sunken eyeballs and hollow temples, the ears cold 
and pinched with their lobules turned outwards; 
the skin of the forehead is rough, puffy and dry ; 
the colour of the whole face being brown, black, 
livid or leaden in colour * ; this description requires 
modification only in the last statement, where we 
must remember that the face described belonged 
probably to the oriental type. 

There is usually free fluid causing dulness in the 
flanks, which may shift on rotating the patient. 
This typical case of acute peritonitis usually lasts 
from five to ten days, nearly all the symptoms 
increasing in severity until the fatal end, which is 
usually heralded by the skin of the face and hands 
becoming cold and clammy and tinged with a dark 
blue colour. 

The onset , — As a rule this is quite sudden, but 
the time relations of the onset are largely deter- 
mined by the actual cause of the general invasion. 
If it is due to the perforation of the stomach, in- 
testine or appendix, without any previous inflam- 
mation of the peritoneum, the onset comes with 
alarming suddenness. Within a minute the patient 
passes from a condition of apparent health to a 
condition of collapse and shock that has been 
known to end fatally within an hour. 

In other cases where an organ, generally the ap- 
pendix, has been inflamed for a long time the inva- 
sion of the general cavity is comparatively speaking 
gradual, and it may take twelve to twenty-four 
hours before it can be said that acute general peri- 
tonitis is definitely established. When very acute 
the onset is associated with a rapid fall in tempera- 
ture ; in other cases there may be a rigor and a 
temperature of 104° or 105° within an hour or two 
of the commencement of the attack. 

Shock {Peritonism ), — The shock produced by an 
extensive scald of the skin, or by the skin being 
badly lacerated, is extreme, and bears a very defi- 
nite proportion to the area of skin involved. In 
the same way any extensive lesion of the peritoneum 
produces a similar condition, whether it be due to 
the irritation of the contents of the stomach, as in 
perforatioii of a gastric ulcer, internal strangulation, 
or the torsion of an ovarian pedicle. 

Pain,— This is nearly always the earliest sym- 
ptom, and may vary from a jmn that is accurately 
described by the term ‘ agonising * to a pain slight in 
intensity but of such a character that the aspect of 
the patient shows considerable anxiety, as men- 
tioned above. At first the pain is generalised over 
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the whole abdomen, but later on it is usually referred 
by the patient to some definite area ; very often the 
region of the umbilicus seems to be the most pain- 
ful. In cases where inflammation of a definite 
organ has given rise to the peritonitis, the pain may 
be referred to the rejp;ion of the affected organ, 
especially in the case of the appendix. 

Tenderness — This tenderness may be of two 
kinds — (i) Superficial tenderness^ or hypersesthesia 
of the skin , (2) Deep tenderness y which may reside 
In the muscles, peritoneum or underlying viscera 
{see p. 1146) When the superficial tenderness 
IS vety extensive it is probably associated with in- 
flamed intestines. The deep tenderness, on the 
other hand, is due to the direct pressure upon the 
peritoneum, and is obtainable at any spot where the 
inflamed pentoneum can be pressed upon In 
general pentonitis this deep tenderness, therefore, 
can be elicited practically over the whole of the 
abdomen, with the exception of the area postenor 
to a line drawn from the anterior superior iliac 
spine to the tip of the last nb, where it is not easy 
to press directly upon the peritoneum. In the early 
stages of general pentonitis the superficial tender- 
ness is nearly always extremely well marked. On 
Head’s hypothesis this would mean that the small 
intestines or some other of the viscera were dis- 
tinctly affected, and this superficial tenderness 
would not necessanly be limited to the front of the 
abdomen, but there might be a band of hyper- 
sesthesia running to the back or downwards towards 
the groin {seep 1142) As the pentonitis is be- 
coming established the superficial tenderness be- 
comes much diminished, and may finally disappear, 
whereas the deep tenderness progressively increases 
until the general pentonitis is well developed In 
nearly all cases of general peritonitis some organ of 
the abdomen is first affected, and this organ may 
continue to present its referred superficial tender- 
ness after the general peritonitis has become esta- 
blished In several cases of general peritonitis 
arising from appendicitis the writer has found an 
extensive area of superficial tenderness below the 
level of the umbilicus co-existing with the deep 
tenderness, and as the operation advanced general 
peritonitis has been found On this point, there- 
fore, we may make two positive assertions, namely, 
that if the tenderness is only superficial there is no 
marked affection of the peritoneum , and that in 
cases of undoubted suppurative peritonitis due to 
appendicitis there may be superficial tenderness 
existing at the same time as the deep 

Vomiting — Next to pain this is the earliest, most 
constant, most distressing and most persistent sym- 
ptom The abdominal muscles take little if any 
part in the expulsive act, so that the stomach itself 
does most of the work , hence the act of vomiting 
appears to occur without much effort. In the early 
stages the vomiting is pnncijpally due to a poisoning 
of the centre in the medulla oblongata After 
paralysis of the small gut has set in it much re- 
sembles the vomiting of intestinal obstruction. 

Defcecation , — Dunng the early hours of the attack 
there is very often a stool which is generally dc- 
scnbed as being loose ; diarrhoea is not uncommon. 
A frecjuent desire to defecate without any result is 
sometimes met with, and this may be so intense as 
to deserve the term 'tenesmus.’ As soon as the dis- 
tension of the small ^t sets in the colon becomes 
inert and constijpation is the rule in the fully 
developed pentomtis. 
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Distension of the Abdomen {Afeteortsm ), — As the 
intestinal coils become paralysed and distended, and 
the abdominal muscles begin to relax, we get the 
condition of meteorism, which gradually increases 
until the abdomen is much distended. This gradual 
distension of the abdomen is undoubtedly dis^ostic 
of acute |;eneral pentomtis, and in the opimon 
of the wnter it is a certain indication that no 
delay should be allowed before opening the ab- 
domen. 

Temperature . — This is the most variable 1^- 
ptom of all, so vanable indeed that it is safer for 
the practitioner to place no importance whatever 
upon this symptom so far as any gmdance concern- 
ing diagnosis and treatment is concerned. In the 
sudden perforation the temperature is usually sub- 
normal and often remains so until the fatal ter- 
mination. 

Method op Examination. —The patient 
should be placed on his back with the legs extended 
and the arms by the side of the body. The body 
IS uncovered to such an extent as to show the apex- 
beat of the heart above and Poupart’s ligament 
below As the examination proceed as much of 
the body should be covered up as is possible The 
character and areas of tenderness should be care- 
fully ascertained For the details of the examina- 
tion see Abdomen, Examination of. 

The patient should always be examined per rec- 
tum ot per vaginam to ascertain the condition of the 
pelvic organs 

Clinical Varieties. — Perttomtis Fulminans\ 
Ultra-acute pentomtis , — In these cases, usually 
caused by the perforation of some part of the ali- 
mentary canal, in which no adhesions have formed 
from previous inflammation, the patient is suddenly 
seized with most acute pain and, within a few 
minutes, is suffering from the most profound shock. 
As the bacterial invasion proceeds symptoms of 
septic poisoning rapidly develop, and the patient 
dies within 24 to 48 hours without having rallied 
sufficiently for operative interference to be senously 
entertained 

There is a group of cases following operation 
upon the abdomen, now happily becoming less and 
less common, in which the patient never really re- 
covers from the shock of the operation, but dies 
within 24 to 48 hours with a rather distended abdo- 
men On post-tnortem examination there is scarcely 
any evidence of inflammation of the pentoneum, 
certainly not enough to justify us m saying that the 
patient dies of pentomtis Most surgeons consider 
they are justified in looking upon this result as death 
from shock, and consider ^at the intestmal disten- 
sion is due to some special reflex nervous me- 
chanism. Some patholc^ists, on the other hand, 
have found the pentoneal cavity to be infected with 
micro-organisms, and they look upon these cases as 
instances of a very rapid invasion of the pentoneum 
by virulent bacteria which grow so rapiaiy that in- 
flammation has no time to develop A definite 
senes of accurate bactenological investigations alone 
can settle this point. • 

Latent or masked pentonitis , — ^The patient walks 
into the hospital and does not feel particularly ill ; 
he usually states that his illness commenced four or 
five days previously, but that until that particular 
day he was not ill enough to seek advice. Within 
two or three days he suddenly becomes collapsed 
and^ dies with his pentoneal cavity fiill of pus. 
Owing to the absence of argent symptoms the 
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6ur£;.eon’s help is often not summoned until the 
patient is too collapsed for operative interference to 
he anything more than a forlorn hope. 

PerUonUis of the new-born cases 

axe due to one of two causes : (x) the septic infec> 
tion of the umbilical cord, due probably to faulty 
technique on the part of the accoucheur or midwife ; 
(a) rupture of the distended large intestine, which 
may be due to the pressure of parturition, but more 
likely to the giving way of some small ulcer in the 
colon. 

Peritonitis caused by cutaneous erysipelas , — In 
rare instances erysipelas of the abdomiiial wall has 
been followed by fatal peritonitis. This is difficult 
to explain because the lymphatics of the abdominal 
wall do not communicate with those of the peri- 
toneum. The symptoms of the peritonitis are often 
masked and not even suspected auring life. 

Peritonitis in the course of cuute specific fevers,--- 
Peritonitis is most commonly met with in scarlet 
fever, as we might expect from the tendency of this 
disease to develop dangerous complications. In 
typhoid fever it may occur as the direct result of a 
perforating ulcer or be due to a bacterial penetra- 
tion of the wall of the alimentary canal without any 
physical breach of continuity. Peritonitis has also 
been met with in the course of measles, small-pox, 
and typhus fever. 

Rheumatic peritonitis, — Although doubt has 
often been thrown upon the existence of this com- 
plication of rheumatic fever, it is definitely proved 
that acute inflammation of the peritoneum does 
sometimes occur as a complication of acute rheu- 
matic fever. It usually terminates favourably after 
a few days, although fatal cases have lieen reported. 

Peritonitis in Bright's Disease , — This is a rare 
complication. The mode of origin of the peritonitis 
in this disease as in the case of acute rheumatic 
fever is possibly as follows ; A purely chemical peri- 
tonitis is set up by toxins. After a time the wall 
of the intestine is sufficiently injured by this chemi- 
cal peritonitis to allow the organisms contained in 
the intestinal contents to work their way through to 
the peritoneal cavity (p. 221). 

Idiopathic or * cryptogenetic' peritonitis , — The 
more carefully cases are examined by improved 
modern methods the rarer does the diagnosis of 
idiopathic peritonitis become. At present there 
are two groups of cases of which the origin is 
absolutely obscure, and hence it is convenient to 
place them under this heading. In the one group 
the patients are children, chiefly girls, and in the 
other the victims are adults. In t»th these groups 
a * chill’ is generally quoted as being the cause. 
The attacks of enteritis with diarrhoea so commonly 
met with in Europeans living in hot countries, 
especially in Egypt, seem to be due solely to some 
reflex vaso-motor disturbance from the sudden 
chilling of the body in an atmosphere nine times 
drier than the one they have been accustomed to. 
The cooling of the body by means of perspiration is 
therefore rapid, the atmosphere being very hygro- 
scopic, so that a reflex effect is produced causing a 
dilatation of the vessels of the splanchnic area. If 
this condition is neglected it is easy to see how 
some inflamed area of the gut may prove a weak 
spot and allow the germs to penetrate to the 
peritoneal cavity. 

Diagnosis. — The following conditions may 
simulate peritonitis: — 

I. Acute intestinal catarrh {Entero-coliiis)^ in 
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which diarrhoea and intermittent colic are the chkf 
symptoms. 

2. Intestinal obstruction, — The differential 
diagnosis between peritonitis and this condition 
may be impossible for the first two days and some- 
times throughout the disease. See pp. 774-787. 

3. Hysterical peritonitis,— R condition met with 
on the Continent more frequently than in this 
country. 

4. Certain rare conditions^ such as acute hsemor- 
rhagic pancreatitis, or a ruptured tubal pregnancy. ' 
See p. 1151, and Pregnancy, Diseases of. 

Treatment.— It is an admitted fact that an 
acute general peritonitis once established and al- 
lowed to run its natural course is, except in rare in- 
stances, fatal. Moreover, the only method of treat- 
ment which gives any practical chance of recovery is 
operative or surgical. The surgeon, having once 
satisfied himself that the patient is suffering from 
acute general peritonitis, has only to decide one 
point — whether the patient is in a condition to 
withstand operative interference. To do this he 
has to consider first of all whether a thorough at- 
tempt can be made under a general anaesthetic ; in 
this event, laparotomy, flushing, and drainage of 
the peritoneal cavity must be promptly carried out. 
But if he think that the patient cannot stand this 
ordeal it may be possible to anaesthetise the patient 
for a short time so that an abdominal section can 
be rapidly performed and a drainage-tube and gauze 
introduced. In extreme cases a general anaesthetic 
may be quite out of the question, and the surgeon 
must then attempt to do what is necessary with a 
local anaesthetic. In the experience of the writer, 
patients who are extremely ill with peritonitis can 
withstand a rapidly performed abdominal section 
with local anaesthesia better than might be ex- 
pected. The details of these operative procedures 
are as follows ; — 

I. Laparotomy^ flushings and drainage, — The 
patient being under the influence of ether or chloro- 
form, a free incision is made in the middle line below 
the umbilicus. There is a considerable diversity of 
opinion among surgeons concerning the best anaes- 
thetic for abdominal work. From the surgeon’s 
point of view alone it seems to the writer that 
chloroform is the best both for the rapid and 
comfortable performance of the operation, and for 
the absence of the pulmonary disturbances so com- 
mon after ether. From the anaesthetist’s point of 
view, which is concerned solely with the patient’s 
safety during the actual operation, the consensus of 
opinion in London is strongly in favour of ether 
(p. 61). With a competent ‘ chloroformist ’ the 
writer considers, however, that the safety of the 
patient during the operation and the few succeeding 
days is greater with chloroform than with ether. A 
rapid search is made for the seat of origin of the 
trouble. If the appendix is the offending organ, an 
incision should be made at a spot over it most con- 
venient for its removal, and, if possible, the appendix 
is excised. All signs of local suppuration should be 
washed and sponged away. The mrt of the abdo- 
men in the region of the appendix, especially the 
cavity of the pelvis, should be well flushed out with 
normal saline solution at the temperature of the 
body. An indianibber drainage-tUM is placed in 
contact with the spot where the disease originated, 
whether appendix, Fallopian tubes, or elsewhere, 
and around this tube some iodoform -gauze should 
be packed. The median wound should then be 
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elosed, and one or two stitches placed m the lateral 
incision so as to prevent prolap^ of intestine, and 
at the same time not to interfere with effective 
drainage. If no local focus can be found, the abdo- 
minal wound may be closed after thoroughly flush- 
ing the pentoneal cavity. 

Some details concerning the technique of drainage 
must be borne in mind. If a tube be inserted, say, 
SIX inches from the skin down towards the pelvis, 
and carefully examined at an autopsy twenty-four 
hours afterwards, it will be seen that the tube is 
surrounded by coils of intestine which are sealed 
together with exudation which completely prevents 
the tube receiving any appreciable amount of the 
general pentoneal fluid The surface of the coils 
surrounding the tube exudes the turbid serum which 
Alls the test-tube-like cavity. As soon as this 
liquid IS removed by a synnge or by gauze the coils 
gradually exude another quantity Unless the tube 
reaches directly down to a septic focus it seems to 
be of little use in draining the general pentoneal 
cavity. By leading down to a septic focus it helps 
to form a well-protected channel tor the exit of any 
discharge from the suppurating focus Drainage- 
tubes, whether made of glass or indiarubber, are 
quite useless as agents for draining the general 
cavity of the peritoneum, even when present in 
numbers ; and indeed may do harm by mechani- 
cally irritating the coils of intestine The sole use 
for a drainage-tube is to obtain a channel through 
the coils of intestine by which some septic focus 
can discharge its contents to the exterior with ease 
There is one exception to this rule, and that is in 
the case of the pelvis Here there is naturally a 
tendency for fluid to collect in a deflnite quantity, 
so that a tube reaching to the bottom of the pelvis 
must assist in draining that cavity So important 
is the draining of the pelvis that some surgeons pre- 
fer to dram Douglas’s pouch in women by an open- 
ing through the vagina. This proceeding, however, 
necessitates additional shock, which is unimportant 
factor in cases of acute peritonitis, and its necessity 
IS doubtful if efficient drainage is secured by a tube 
and gauze horn above. 

One of the most disappointing features in the 
surgical treatment of general peritonitis is that after 
removing the focus or origin of the trouble and 
thoroughly flushing the abdomen, without markedly 
depressing the patient, there is a tendency to dis- 
tension of the intestine, especially the small gut. 
The reasons for this distension have been already 
given, and it is chiefly to the late Greig Smith that 
we are indebted for pointing out how very important 
It IS to dram the inside of the alimentary tube as 
well as the peritoneal cavity If the intestines are 
much distended one of the most distended coils 
should be incised, and a T-shaped glass tube m- 
serted In these desperate cases the first point is 
to save the patient’s life ; in the event of recovery 
the artificial anus can be easily closed by modem 
methods. 

2. Rapid laparotomy with drainage * — The 
patient is quickly anaesthetised, and as soon as the 
abdominal wall is flaccid a median incision is made 
and any inflammatory exudation is allowed to 
escape ; if rapid examination reveals the focus of 
origin a tube and gauze-drain are inserted down to 
the suppurating spot. If the seat of origin cannot 
be found a gauze-drain may be left in the peritoneal 
cavity and the wound partially closed. If the in- 
testine is much dilated the first distended coil should 
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be opened, and a T -shaped glass tube inserted as 
described above. 

3 Lafarotomy with local anasthesia . — If the 
patient u too bad for the administration of a gene* 
ral anaesthetic, the skin of the abdomen m the 
middle kne should be rendered anaesthetic with 
^-eucalne {see AN^esTHESiA, Local) As much 
should be done as the patient can bear under the 
conditions of local anaesthesia. 

In no department of surgery is it more important 
for the surgeon to form his opinion with decision, 
to commence operation without delay, and to 
operate quickly. Nothing is more certain than that 
every additional minute of exposure in the case of an 
abdominal section diminishes the patient’s chances 
of recovery 

After-treatment — (i) If the patient is restless 
after the operation, a hypodermic injection of mor- 
phine (gr. and atropine (gr should be given. 
(2) It IS so important to keep the alimentary cmial at 
rest that the introduction of food into the stomach 
should be prohibited. All food should be given by the 
rectum ; perhaps the best is peptonised beef-tea and 
small quantities of brandy This is quite sufficient to 
tide the patient over the crisis of the disease. As 
a rule, if a patient is alive on the fourth day after 
operation he will recover (3) Thirst is best satis- 
fied by injections of warm water/^ rectum If the 
patient craves for something by the mouth, a little 
warm water, or, if much preferred, a little iced- 
water may be given In cases of excessive thirst a 
feeder full of water (5 oz ) may be given If this 
IS vomited no great harm is done, providing it is not 
frequently repeated. (4) After the operation no 
apenent should be given for the first twenty-four 
hours As soon as the patient has rallied suffi- 
ciently from the operation, and if there is distension 
of the intestine, an enema of water (a pint) com- 
bined with tincture of valerian (a drachm) should 
be given If at the end of twenty-four hours the 
patient is improving, small doses of sulphate of 
magnesium and sodium may be given, say 5j of 
each every three hours, or small doses of calomel 
(gr. J) every three hours 

The administration of opium and morphttte . — 
Before the question of operative treatment has been 
discussed no opium or morphine in any form should 
be given The administration of this drug causes 
an immediate improvement in the symptoms the 
pam is dimimshed, the ngidity of the abdominal 
muscles may disappear altogether, and the patient’s 
general condition is so much improved that the sur- 
geon may be quite deceived as to the gravity of the 
case Many lives have been lost owing to the 
false appearance of improvement brought about by 
the aaministration of this drug (p. 780). The 
patient’s improvement maybe maintained until sud- 
denly the dose of poison absorbed from the pento- 
neal surface reaches its maximum, and the patient 
suddenly collapses. If the case is considered too 
bad for operative interference then morphine may 
be given until the patient is quite relieved of aU 
distressing symptoms. Morphine again majf be very 
useful in stimulating the heart and qmeting the 
nervous systefm after an operation has been per- 
formed. In these cases, however, it should be given 
with espeaal care that no inertu of the intestines is 
producra 

A method of treatment which has gained consid- 
erable ground on the Continent, especially in France, 
it the subcutaneous and intra-venous injection of 
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saline solution. The principle is to introduce 
into the vascular system, directly by the veins 
or indirectly by the subcutaneous lymphatics, a 
saline solution with a view of washing out the lym« 
phatic vessels and blood<vessels, and so enabling 
the liver and kidneys to get rid of the toxins. The 
solution generally used is sodium chloride 5 grms., 
sodium sulphate 10 grms., distilled water i litre. 
This is injected at the temperature of the body either 
in the subcutaneous tissue or through the median 
basilic vein (see Saline Solution, Infusion of). 
According to French surgeons remarkable improve* 
ment and cures have been attained. This treatment 
seems perfectly rational when used in conjunction 
with operative interference as recommended by 
some French suigeons. It is really very similar 
to the * infusion ’ 5 iat we often perform upon such 
patients who are collapsed after the operation. 
The amount of fluid injected averages about 5 litres 
in the course of twenty-four hours. 

Non-operative treatment , — According to our pre- 
sent knowledge there is no method of attempting to 
cure a case of acute general peritonitis by medi- 
cinal means. In cases too much collapsed for sur- 
gical interference the treatment must be directed to 
the alleviation of all distressing symptoms. 

Henry Percy Dean. 

PERITONITIS, Acute Localised. — Acute 
inflammation of a portion of the peritoneum due to 
some lesion of the organ which it is covering is of 
very common occurrence. It may occur in the peri- 
toneum covering the liver and spread thence to the 
peritoneum lining the lower surface of the dia- 
phragm. It not infrequently occurs in the peri- 
toneum covering the stomach in the neighbour- 
hood of a gastric ulcer. Of all the abdominal organs 
the vermiform appendix is the one most commonly 
affected. In women there is frequently local peri- 
tonitis around the uterus and Fallopian tubes, 
usually termed * pelvic peritonitis.* The chief varie- 
ties we will consider at greater length. 

I. Sub-phrenic Abscess. — Inflammatory con- 
ditions may spread from the pleural cavities through 
the diaphra^ to the abdomen. As a rule, how- 
ever, sub-phrenic peritonitis spreads from the ab- 
dominal organs, chiefly the liver and stomach, often 
developing into an abscess. When the inflamma- 
tion spreads from the liver and suppuration occurs, 
the abscess forms beneath the right half of the dia- 
phragm, and is very often diagnosed as an em- 
pyema. On the other hand a sub-phrenic abscess 
caused by lesions of the stomach forms on the left 
side. 

The symptoms and diagnosis of sub-phrenic 
abscess are considered in the article on Stomach, 
Perforation of, and its Results. 

Treatment. — As soon as pus is suspected in 
the r^ion of the diaphragm an exploring needle 
^ould be used (see Paracentesis). If the result 
is positive some indication is obtained as to the 
situation of the pus and its depth from the surface. 
If the needle gives a negative result the surgeon 
most proceed to make a careful dissection down to 
the diaphragm in the region of its attachment to the 
ribs. Very often the pleural cavity overlaps the 
displaced diaphragm to the extent of several inches. 
In such cases, if the condition of the patient will 
allow, the lower end of the parietal pleura may be 
stitched to the chest-wall, and the wound plugged 
with iodoform-gauze foxM or 36 hours until adhesion 
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has formed to a sufficient extent to allow the surgeon 
to cut straight through the diaphragm. If after re- 
moving a piece of rib it is seen that the pleural cavity 
is normal the surgeon should extend his dissection 
in a downward direction, until the point of reflection 
of the pleura is seen. The pleura may then be 
pushed up, and gauze packed tightly in the upper 
part of the wound. If immediate evacuation of 
pus is necessary the diaphragm may be incised, the 
pus quickly removed, and the edges of the incised 
diaphragm stitched to the edges of the wound. The 
risk of infecting the pleural cavity is by no means 
a light one : it is not due so much to the pus 
escaping into the pleural cavity at the time of the 
operation as to the soaking of pus into the sur- 
rounding tissues within the few hours succeeding 
the operation, especially if drainage from the 
abscess cavity is not quite free or if the upper part 
of the wound, in the region of the pleura, is not 
carefully and thoroughly packed with iodoform- 
gauze. There is one consolation for^ the surgeon, 
viz. secondary infection of the pleura is common in 
sub-phrenic abscess, even before operation, so that 
if the germs have reached the pleura before the 
smgeon, nothing the latter can do is likely to pre- 
vent the development of an empyema. The fol- 
lowing rules may be worth remembering in dealing 
with the surgery of sub-phrenic abscess: (i) To 
make the incision over the spot where pus has been 
found by the needle ; (2) if no pus has been ob- 
tained by the needle to make a careful explora- 
tory operation through a four-inch incision over 
the tenth rib in the mid-axillary line ; (3) if no 
great urgency, to pack the exposed pleura or 
pleural cavity with sterilised gauze and wait 24 to 
36 hours before incising the diaphragm ; (4) if 
evacuation of the pus is urgent, to try and expose 
the lower reflection of pleura, push it upwards 
from the ribs and pack tightly with gauze, incise 
the diaphragm and stitch it to the skin, insuring free 
drainage. 

2. Abscess around Appendix.— Owing to the 
inconstant position of the appendix the situation of 
the abscess is, as a consequence, variable. Usually 
it is in the right iliac fossa with the caecum on its 
outer side. Sometimes it is wholly within the 
pelvis. It may be to the left side of the median 
line, in the iliac region. An important situation is 
sub-mesenteric ; the abscess being limited above by 
the oblique line of the mesenteric attachment, viz. 
from the right sacro-iliac synchondrosis to the left 
side of the second lumbar vertebra — below it reaches 
the hollow of the sacrum, being variably limited by 
coils of the small gut ; to the right side is the 
caecum ; in front the mesentery itself and numerous 
coils of gut form the boundary, so that the general 
peritoneal cavity is exposed after cutting through 
the abdominal wall. 

Treatment. — When there is a dull area in the 
iliac fossa the incision should be made over the 
spot of maximum intensity. The cutting should be 
done carefully so that any weak adhesions may be 
left in order to keep the pus from spreading. In 
all cases the whole of the pus should be removed at 
once and the cavity thoroughly washed out. If the 
appendix can be easily got at, it should be excised ; 
as a rule, however, it forms a part of the abscess- 
wall and cannot be felt or seen. There is often a 
fsecal concretion present which usually escapes 
throi^h the gangrenous aperture in the appendix, 
and it is important to try and get bold of this; 
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this may often be attained by the gentle use of a 
blunt Volkmann’s spoon. If the whole of the pus 
IS evacuated, a large drainage-tube inserted and 
surrounded with lodoform-gauze, the cases usually 
do well without any infection of the general pen- 
toneal cavity When the pus is chiefly m the pelvis 
and can be felt per rectum^ a good plan is to reach 
the abscess vi& the nght ischio-rectal fossa. The 
skin IS incised midway between the margin of the 
anus and the ischial tuberosity, and the tissues of the 
fossa are incised until the levator am is reached This 
may be penetrated with a pair of sinus-forceps, and 
the opening dilated to allow the passage of a large 
drainage-tube The writer has found this plan very 
successful in a case in which the pus was high up 
and gave no indication of its proximity by any 
alteration in the tissue of the ischio-rectal fossa. 
See also Appendix Vermiformis, Inflammation of, 
P 93 

3. Pelvic Peritonitis and Abscess — This 
may start in the uterus or Fallopian tubes, usually 
after parturition The tubes are most often the in- 
fecting focus. These abscesses are often opened 
pervagtnam* See^^ 1200 

Henry Percy Dean. 

PERITONEUM, Chronic Inflammation of 

Synon Chronic Peritonitis. — This affection, like 
the acute form, may involve the pentoneum more 
or less generally ; or only over a localised and 
limited area The conditions included under the 
term are somewhat indefinite, but not uncommonly 
they are well marked pathologically, as well as of 
considerable clinical importance 

Etiology and Pathology — Without entering 
into details, it must suffice to point out the arcum- 
stances under which chronic peritonitis may occur 

(1) There is no doubt as to its being, though 
rarely, a sequel of one or more attacks of acute or 
subacute pentonitis, either general or local, but 
especially the latter , and after a circumscribed 
acute peritonitis chronic changes may gradually 
spread more or less widely Moreover, the condi- 
tions remaining after an attack of pentonitis are 
liable to set up further mischief of a chronic nature. 

(2) Chronic peritonitis may become associated with 
ascites, but more particularly when repeated para- 
centesis has been performed for the relief or cure of 
this condition In some of these cases probably 
the ascites is the result of a simple chronic pento- 
nitis. (3) Localised chronic peritonitis is common 
as the result of continued irritation, associated with 
some diseased organ, such as a cirrhotic or cancerous 
liver, cancer or chronic ulcer of the stomach, old 
herni^e, tumours, and various other obvious condi- 
tions There are, however, cases occasionally ob- 
served in which the cause is not so evident, and 
these have been attnbuted to imtation by accumu- 
lation of faeces, or to repeated pressure or other 
mechanical causes acting from without Extensive 
chronic peritonitis also starts occasionally from a 
local centre, especially perihepatitis. (4) Morbid 
processes in the pentoneum itself are very liable to 
set up chronic inflammation Of these the principal 
are tuberculosis and cancer; and tubercular and 
cancerous pentonitis constitute important forms of 
this disease. (5) In rare instances a chronic in- 
flammatoxy effusion collects in the peritoneal cavity 
without any obvious cause The fluid is generally 
serous, and cannot be disflnguiidied from that of 
ascites* This chronic effusion has been noticed 
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during convalescence from fevers. Distinct chronic 
pentonitis also sometimes occurs'as an independent 
disease, and has then been referred to chronic 
Bnght’s disease, alcoholism, gout, rheumatism, 
lead-poisoning, cardiac disease, and other causes. 

Anatomical Characters. — Adhesions or 
fibrous thickenings connected with the serous mem- 
brane are almost constantly present in different 
degrees, and not mfrequenUy th^ constitute the 
sole anatomical evidences of chrome pentonitis. 
They result from the development of tne inflam- 
matory products, and the formation of connective 
or fibrous tissue, with new vessels The thickening 
vanes much in degree, ranging from what is scarcely 
perceptible, to the production of a dense fibrous 
mass an inch or more in thickness, as the writtf 
has seen. It may be evident m the panetal peri- 
toneum ; around organs, forming more or less tmek 
and firm capsules , or m the peritoneal folds, espe- 
cially the omentum and mesentery. Adhesions or 
agglutinations also form between different parts', 
thus uniting organs to each other, to the abdominal 
walls, or to the mesentery or omentum ; or some- 
times matting the whole together into an insepa- 
rable and indistinguishable mass. They present 
great variety, and by the movements which take 
place within the abdomen adhesions maybe stretched 
or made looser, or even be got nd of altogether m 
some instances, when they have formed after an 
acute attack. On the other hand, in many cases 
the adhesions and thickenings tend to become gra- 
dually stronger and denser, and at the same time to 
undergo contraction, so that they produce serious 
effects 

In many cases of chronic peritonitis eflusion of 
some kind is observed. It may be merely a clear 
straw-coloured serum, or with fibrinous flakes, sero- 
purulent, or actually purulent. Blood may also be 
present in it Occasionally this is the prominent 
or only anatomical change ; and the fluid may range 
in quantity from a small to an enormous amount. 
Usually It IS associated with the other conditions 
already described, so that the fluid is not free to 
move about, and may be actually circumscnbed, or 
even he in the substance of fibrous masses Puru- 
lent accumulations are likely to make their way in 
various directions, either outwards or into internal 
viscera 

When chronic pentonitis is associated with tuber- 
culosis, cancer, or other morbid formations, these 
will be evident on post-mortem examination. More- 
over, as the result of degenerative processes, caseous 
or cretaceous particles or masses may be found. 
Pigment is also often present in abundance. The 
peritoneal veins may be extensively dilated and 
varicose 

It IS important to notice the obvious effects liable 
to be prefaced upon the abdominal organs and 
other structures by chrome pentonitis. They are 
more or less fixed by the adhesions and thickemngs, 
and may be displaced at the same time. Compres- 
sion or constnction is often produced, ^^^lecially 
important in the case of hollow viscera, as well as 
distortion, twisting or torsion, and incarceration. 
Some of these effects may occur suddenly or acutely 
m connection with ban^ of adhesion, thus giving 
nse to grave consequences; and fixation of the 
bowel may also lead to intussusception. The omen- 
tum may be greatly distorted, or contracted and 
gathered up in some abnormal situation 5 while the 
mesentery has been found extremely shortened so 
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as to contract the small iatestine to half its length, 
its serous covering and longitudinal muscular layer 
being shrivelled, and its mucous lining thrown into 
transverse folds. It is said, however, that the 
small intestines are usually not compressed, or even 
adherent among themselves, though they are con- 
tracted in diameter. The deeper tissues of some 
of the abdominal viscera are likely to be affected by 
long-continued chronic peritonitis ; and atrophy 
from compression may' ensue. The muscular coat 
of the bowel is generally wasted, but that of the 
stomach is sometimes much thickened. As one 
good result of local chronic peritonitis, mention 
must be made of the fact that it is not uncommonly 
the means of preventing or modifying the injurious 
consequences resulting from some forms of perfora- 
tion of abdominal viscera, by giving rise to previous 
adhesions and thickenings, and thus obviating the 
escape of their contents, or limiting their dissemi- 
nation. 

Symptoms. — According to its mode of origin, 
chronic peritonitis either remains after an acute illness, 
or after a succession of more or less acute or subacute 
attacks ; or its onset is gradual and chronic from the 
first, and may be very insidious. Of slight adhesions 
left after acute peritonitis, or originating from chronic 
causes, there are often no clinical signs ; or there 
may be uneasiness and discomfort, or even painful 
sensations at times in some part of the abdomen, 
especially the iliac region, with a tendency to intes- 
tinal disorder, in the way of spasmodic movements 
and constipation. Even when there are no sym- 
ptoms whatever, adhesions may at any time cause 
serious consequences. In well-marked cases of 
chronic peritonitis the symptoms to be expected are 
of the following nature ; Abnormal subjective sen- 
sations are usually experienced in the abdomen, 
such as tightness, fulness, dragging, or actual pain. 
The pain, when present, is of a dull character, not 
severe, and liable to come and go, or to present 
exacerbations from time to time ; it is often local- 
ised, and especially if the peritonitis be circum- 
scribed ; sometimes there is a feeling of local sore- 
ness or heat. The painful sensations tend to be 
increased by movement, and by shaking the body. 
They are sometimes aggravated by posture, in some 
cases by bending forwards, in others by the erect 
posture ; and they may be increased by going up 
stairs, especially if the abdomen is distended. 
More or less tenderness on pressure is very com- 
mon, even when there is no spontaneous pain, but 
not invariable; it is frequently more evident at 
certain spots, where it may be considerable. 
Colicky pains are not unusual in chronic peritonitis, 
and may occur in severe paroxysms, especially after 
food, being due to the disturbed action of the 
bowels, associated with the production and move- 
ments of flatus, which may be abundant, even 
amounting to tympanites. Appetite is often im^ 
paired or variable ; and dyspeptic symptoms are 
ftequent. Constipation is the rule, and may be 
very obstinate, even amounting to obstruction under 
certain conditions. Sometimes diarrhoea is present, 
or it may supervene at intervals, and occasionally 
it assumes a dysenteric character. This symptom is 
most likely to be met with in tubercular peritonitis* 
In some cases vomiting occurs from time to time. 
When there is considerable effusion in the peri- 
toneum, the secretion of urine is diminished. 
Respiration may be mechanically interfered with 
from the same cause. As the result of pressure by 
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fibrous thickenings and other conditions upon dif- 
ferent structures, jaundice, ascites, oedema of the 
l^s, thrombosis, albuminuria, or neuralgic pains 
may supervene. \Vhen the organs are all matted 
together, their entire functions must necessarily be 
more or less interfered with. 

General s)rmptoms are usually present in various 
degrees in cases of chronic peritonitis, but in many 
instances they depend mainly upon the condition 
with which this disease is associated, especially 
tuberculosis and cancer. These symptoms include 
yrexia, not high, and having no regular course, 
ut presenting exacerbations, either persistent or 
occurring at intervals, and in some cases assuming 
ft hectic character ; increased frequency of the pulse ; 
a sense of languor or weakness ; and more or less 
general wasting and anaemia, with dryness and 
harshness of the skin. 

It must be noted that in some cases of chronic 
peritonitis, even where there is considerable effu- 
sion, the local and general symptoms are very 
slight and indefinite, and the patient only suffers 
from the discomfort due to the accumulation of 
fluid. On the other hand, the progress is not un- 
commonly from bad to worse, ending in extreme 
emaciation and exhaustion, with the formation of 
bed-sores ; or there may be a succession of im- 
provements and relapses ; while various phenomena 
result from the opening of collections of pus in 
different directions. Thus death may gradually or 
rapidly terminate a case ; or pysemia may super- 
vene. Even in bad cases, however, comparative 
recovery may ensue, only the effects of the inflam- 
mation remaining, and being more or less trouble- 
some. 

Physical Signs. — These may be the only 
clinical indications of chronic peritonitis. They 
necessarily differ in detail according to the nature 
of the abnormal physical conditions present in the 
abdomen, and are also liable to alter during the 
progress of a case ; but their general characters 
are sufficiently definite. (i) In general chronic 
peritonitis enlargement of the abdomen is observed, 
mainly in proportion to the amount of fluid present ; 
but it depends partly on gas in the intestines, or in 
certain cases on extensive fibrous thickening. As 
a rule, it is not very considerable ; but the abdomen 
may attain an enormous size, with stretching of the 
skin and other accompanying phenomena. While 
regular in shape on the whole, it may present more 
or less want of symmetry, especially after a time. 
On the other hand, in some instances the abdomen 
becomes locally or generally retracted, and may 
then exhibit marked irregularities. (2) The sensa- 
tions on palpation are very variable, but often 
highly characteristic. It may happen that there is 
a uniform feeling of fluid, or of more or less Arm 
resistance. More commonly the sensations are not 
uniform, but differ in different parts of the abdo- 
men, including indistinct fluctuation in localised 
areas, sometimes very limited and in unusual 
situations ; with firmness or resistance around these 
areas or in other parts, ill-defined, occasionally 
nodulated ; and even distinct tumours may be felt, 
more or less irregular. These in some instances 
are due to morbid growths, such as cancer, but 
they may also originate in organised inflammatory 
products. Under certain conditions the abdomen 
yields a peculiar feeling of being movable as a 
whole. Abnormal movements of the bowels are 
$ometiine8 recognised. When there are localised 
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adhesions between the visceral and parietal peri* 
toneum, if pressure is made at a little distance &om 
the seat of an adhesion^ the skin will rise in a fold 
where this adhesion exists. Possibly general ad- 
hesions might be made out by palpation. (3) Per- 
cussion occasionally reveals freely movable fluid. 
As a rule, however, it shows that the fluid is not 
freely movable, or that it is actually loculated 
irregularly, this condition being associated with 
more or less solid material Hence there is exten- 
sive and diflused dulness, which may be noticed 
mainly in front, and not in dependent parts Not 
uncommonly patches of dulness and t3nnpanitic 
resonance are found contiguous to each other, and 
irregularly distributed, unaffected by posture. Over 
the fluid fluctuation may, perhaps, be elicited, but 
indistinctly; and where there is much solid, the 
sensation on percussion is that of undue resistance. 
(4) Fnction-fremitus and fnction-sound are some- 
times present (5) Changes of posture, as a rule, 
produce comparatively little or no effect upon the 
shape of the abdomen, the sensations on palpation, 
or the percussion-sounds 

When chronic peritonitis is localised, it may be 
practicable to detect the condition by palpation and, 
percussion. Moreover, when certain organs be- 
come fixed by pentoneal adhesions, especially if 
they are diseased at the same time, this state of 
things may often be recognised by noticing that the 
affected organ does not present its normal mobility. 

Diagnosis — In most instances chronic perito- 
mtis, if of any extent, can be recognised without 
much difficulty, by attending to the history of the 
case, the symptoms, and the physical signs. It 
may be very difficult, or even impracticable, to 
distinguish positively between mere ascites and 
chronic inflammatory effusion All the circum- 
stances of the case must be taken into considera- 
tion , and m doubtful cases the removal of some of 
the fluid, by means of a small trocar, will aid the 
diagnosis It is important to determine the cause 
of chronic peritonitis, when present, and especially 
whether it is simple, tubercular, or malignant. 
Here, again, the whole case must be considered, 
not forgetting the age of the patient, the family 
history, and the presence or absence of tubercle or 
cancer in other parts. It has been said that a 
haemorrhagic character of any fluid removed is 
significant of tubercular or malignant peritonitis, 
but this certainly cannot be relied upon. 

It IS quite impossible to diagnose with certainty 
obscure cases of localised chronic peritonitis, thougn 
the condition might be suspected; and it may 
become very difficult, even in pronounced cases, 
to determine the precise changes within the abdo- 
men 

Prognosis. — The prognosis of each case of 
chronic pentonitis must considered on its own 
ments, as regards the cause of the disease ; its 
extent and products, the progress of the morbid 
changes , the effects produced on the abdominal 
structures ; and the general symptoms. Some cases 
are of httle or no consequence ; others are very 
senous ; but even in apparently severe cases great 
improvement, or even practical recovery, may take 
place. The dangers to be feared from the opening 
of purulent collections in various directions must 
be borne in mind ; and also those liable to arise 
from the presence of bands of adhesion within the 
abdominal cavity. Tubercular and carcinomatous 
pentonitis are necessarily very grave forms of the 
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disease, but the former may certainly be recovered , 
from 

Treatment. —With regard to the, I^cal condi- 
tions in chronic pentonitis, it is often dedrable ta. 
endeavour to promote the removal of morbid pro- 
ducts within the abdomen. For this purpose it,^ 
may be important to keep the patient entirely at 
rest in bed for a time. The internal administrauon 
of iodide of potassium or syrup of ipdide of iron 
may be tned , and in some instances diuretics 
might be of use. Possibly the judicious adminis- 
tration of some mercuruil preparation would be 
serviceable in appropnate cases. Violent purgation 
is to be deprecated ; but where there is much fluid, 
advantage might be denved from repeated diapho- 
resis, induced by means of the hot-air, vapour-, or * 
Turkish bath, or by the use of jaborandi or pilo- 
carpine Local measures are in some instances of 
essential service, namely, counter-imtation, espea- 
ally by the application of iodine ; friction with 
some oil or ointment ; the application of mercurial 
ointment or liniment on flannel; and pressure. 
The writer has found pressure decidedly valuable 
in aiding absorption in certain cases, as well as m 
giving support, the abdomen being covered with 
cotton-wool, and a suitable bandage applied more 
or less firmly. A flannel bandage answers best. 
In cases of large eflusion, where absorption cannot 
be effected, the wnter has no hesitation in recom- 
mending paracentesis, even repeated when required, 
having seen signal l^nefit follow this treatment 
A localised purulent accumulation must be treated 
on ordinary surgical pnnaples also Peri- 

toneum, Tuberculosis of 

Generd treatment is often of essential value m 
cases of chronic pentonitis It is directed to the 
condition upon which the disease depends, such as 
tuberculosis, or to its effects, but the measures are 
similar m the main, consisting of good nutntious 
diet, suitable sanitary conditions, change of air, 
and the administration of cod-liver oil, quinine, 
preparations of iron, and other tonics and nutnents. 
Wine may often be given with advants^e. 

Symptoms will probably need attention from 
time to time, such as pain, flatulence, dyspeptic 
disorders, constipation, diarrhoea, and various other 
disturbances The organs in general must be 
looked to, and their functions promoted. A free 
flow of urine often follows absorption of fluid, or 
Its removal by operation. 

Frederick T. Roberts. 

PERITONEUM, Dropsy of, ’—Set Ascites. 

PERITONEUM, MGsmorrhage into.— Blood 
may escape in quantity into the peritoneal cavity 
as the result of external injury ; or from the rupture 
or perforation of different structures within the 
abdomen. An important form of haemorrhage is 
that which results from the rupture of ^ aneurysm. 
More or less blood may be present m inflammatory 
or dropsical effusion , or it may originate in the 
opening of vessels by morbid growths, or the sponta- 
neous rupture of new vessels. Peritoneal Iteemor- 
rhage is not uncommon in connection with tubercular 
and malignant peritonitis It may also occur fr(Hn 
scurvy or purpura. Fatal haemorrhage has tdten 
place into the peritoneum owing to the ripture ol' 
enlarged veins, due to portal obstruction. 

Symptoms.— I t might possibly h^pen that pen- 
tpneal haemorrhage could be recogpim dunog 

4Ha 



11104 pbritonbum, 

if there were some evident cause for this condition ; 
followed by the physical signs of the presence of the 
blood in the peritoneal cainty j and general indica- 
dons of loss of blood. As a rule, however, the ' 
condition cannot be detected clinically. The 
hemorrhagic nature of an effusion can only be re- 
cognised by withdrawing a portion of it. 

Treatment. — This merely consists in the local 
and general treatment for loss of blood, unless any- 
dung can be done surgically. 

Frederick T. Roberts. 

PERITONEUM, Malformations of.— It will 
suffice to mention under this head that the folds of 
the peritoneum, such as the mesentery, may be 
abnormal in length or formation ; that unusual 
bands or openings may be present ; and that pro- 
longadons of the peritoneum, which naturally be- 
come obliterated or shut out from the general cavity, 
sometimes do not undergo these changes, as may he 
illustrated by the occasional patency of the process 
of the serous membrane >vhich descends with the 
testis into the scrotum. As the result of these ab- 
normalities, displacements of organs may occur ; or 
their movements may be restricted or too free ; or 
constriction of the intestine may take place. These 
conditions can only be recognised clinically by their 
effects ; and not uncommonly they cannot be made 
out in any way. Treatment may sometimes be 
directed to their cure, as is exemplified in the radical 
cure of a congenital hernia. 

Frederick T. Roberts. 

PERITONEUM, Morbid Growths of.— Ma- 
lignant growths are comparatively rare in the peri- 
toneum. They are most commonly secondary, 
originating from extension, or as a distinct secondary 
formation ; and chiefly following malignant disease 
of the alimentary canal, especially the stomach, 
liver, pancreas, retro-peritoneal glands, and female 
generative organs, particularly the ovary. Malig- 
nant growths are very rare under thirty, but have 
been observed even in childhood. Most cases occur 
between fifty and sixty. The disease is much more 
common in females than in males. 

Peritoneal cancer is generally of the scirrhous 
type, but is occasionally encephaloid, melanotic, or 
colloid, the last being comparatively frequently 
found here, and it may form an enormous mass. 
Primary growths, though differing little in structure, 
are classed as tndotheliomata {see Tumours). 
Usually chronic, it either takes the form of separate 
nodules, which are often umbilicated ; or of an 
infiltration, sometimes of great thickness. Pro- 
oably this ^pearance is due to an aggregation of 
nodules. Each nodule may send out processes, 
which tend to pucker and drag the neighbouring 
part of the peritoneum to it as a centre. The 
distribution of the nodules is very variable. They 
are usually far more abundant in the flanks and 
over the diaphragm than elsewhere. The omentum 
may be drawn up into a solid mass, as in tubercular 
disease. Generally there are associated signs of 
chronic peritonitis, with more or less effusion, 
which is often haemorrhagic ; extensive haemorrhages 
sometimes take place. Abdominal organs are 
usually found implicated ; or the cancerous process 
may lead to their destruction or perforation. In 
some instances there is a large dropsical effusion in 
the peritoneal cavity. 

Symptoms and Diagnosis.— The clinical phe- 
oomena in different cases of peritoneal cancer are 
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very variable in their exact nature, but their general 
characters may be readily understood. At first the 
disease will probably be obscure, and the symptoms 
indefinite. Abdominal pain is commonly com- 
plained of, and is often increased paroxysmally from 
intestinal disorder; tenderness here and there is 
also generally marked. There may be signs of 
more or less disturbance of abdominal organs, or 
one or other of these is in most instances also the 
seat of disease. Cancerous growths in the peri- 
toneum tend to interfere considerably with the 
alimentary canal, and by their contraction and 
puckering may cause marked narrowing of the 
intestinal tract, or even give rise to ileus. They 
may produce other symptoms by pressure on various, 
structures. Ascites is a very frequent symptom ? 
and jaundice sometimes occurs. Physical examina- 
tion will reveal signs of the growth itself ; of 
chronic peritonitis ; and of ascites. Cancerous 
nodules may originate friction-sounds. In some 
instances a hard thickening or mass is evident in the 
tissues around the umbilicus, which may also look 
red and inflamed. If fluid is withdrawn from the 
peritoneal cavity, it is usually more or less mixed 
with blood ; and marked anaemia or fainting may 
result from haemorrhage. The general symptoms 
and cachexia of cancer become pronounced auring 
the progress of the disease. Its course is occa- 
sionally somewhat acute, with pyrexia ; as a rule, 
it is more or less chronic, with little or no fever, or 
this only occurs at intervals. The termination is 
necessarily invariably fatal. 

It is necessary to offer a few separate remarks 
about colloid involving the peritoneum. This con- 
dition is attributed to a colloid degeneration of a 
carcinoma. All the abdominal viscera may be 
enveloped in thick layers, consisting of round 
gelatinous masses. Many of these are attached 
only by the most delicate threads, or even seem to 
be free. It is a very rare disease, but when present 
in a marked form is, according to the writer’s 
limited experience, easily recognised clinically by 
the following physical signs: (i) The abdomen is 
greatly and may be enormously enlarged, but is not 
quite uniform or symmetrical ; the umbilicus is 
only stretched, not everted. (2) Palpation gene- 
rally reveals a feeling of diffused resistance, with 
rather firm, irregular masses. Fluctuation is either 
absent or very indistinct. (3) There is extensive 
dulness, with resistance, over the abdomen, the 
anterior regions being markedly dull, and there 
being no indications of accumulation of fluid 
specially in the flanks. (4) Usually a change of 
posture produces little or no effect upon the physical 
signs. (5) A slimy gelatinous fluid may possibly 
be removed by the exploratory needle or aspirator ; 
and occasionally a similar fluid is said to be dis- 
charged per rectum y or from the stomach. 

Treatment. — Nothing can be done in cases of 
malignant disease of the peritoneum, except to 
treat symptoms. 

Rare formations ^ — Among rare formations found 
in the peritoneum may be mentioned hydatids, 
associated or not with a similar disease in one or 
more organs; serous, dermoid, and colloid cysts; 
fibromata ; myxomata ; and remains of blood-clots. 
The peritoneum may be involved in actinomycosis. 

Frederick T. Roberts. 

PERITONEUM, Tuberouiosis of— Tubercu- 
losis of the peritoneum occurs ( i ) As a part of general 
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acute tuberculosis ; (2) As a localised formation, in 
connection with tubercular ulcers m the intestines, 
granulations forming on the corresponding surmce 
of the pentoneum ; (3) As a definite local disease, 
usually assuming a more or less chronic or subacute 
course, and accompanied by peritonitic changes. 
The last form is a well-recognised disease of early 
life, and is then usually a part of the condition 
termed taJ>es mesentertca, being associated with 
tubercular ulceration of the intestines, and tubercu- 
losis of the mesenteric glands {ste p. 1002). Most 
cases occur under thirty years of age, but ^ne com- 
plaint may be met with over fifty It appears to be 
much more frequent in males than in females. In 
the latter it is in the large majority of fatal cases 
found to be accompanied by tubercular disease of 
the Fallopian tubes, which is probably set up by 
extension from the serous surface In men the epi- 
didymis or testis IS sometimes affected on one or both 
sides The pleurae are not uncommonly involved, 
and occasionally the pericardium Pulmonary tuber- 
culosis IS usually present, to which the peritoneal 
mischief may be secondary, but this is not always so 
pronounced as to be diagnosed during life, at any 
rate without careful examination Tubercular ulcer- 
ation of the intestines is frequently associated with 
the peritoneal lesion. 

Anatomical Characters — The morbid con- 
ditions found on post-mortem examination in pro- 
nounced cases of tubercular disease of the peritoneum 
consists of a combination of disseminated tubercles 
in different stages, with signs of peritonitis The 
peritonitis is generally chronic (see p 1201), but 
may be acute The tubercles are not uniformly scat- 
tered, and are said to be especially numerous on the 
under surface of the diaphragm and in the flanks, 
while the surface of the intestines may be compara- 
tively free They have usually undergone more or 
less caseation or fibrous change in different parts 
As the result of the peritonitis, great thickening and 
extensive adhesions are usually present, with much 
contraction The omentum is in many cases drawn 
up into a firm flattened mass across the upper part 
of the abdomen, below the stomach, and often con- 
tains much caseous matter, or recent tubercle The 
mesentery is also contracted, drawing the intestines 
together, and distorting them The bowels may be 
completely matted together, and perforated by 
tubercular ulcers at different pqints More or less 
effusion IS almost always present, consisting of 
turbid serum or pus , and it often contains altered 
blood in variable quantity. Sometimes abundant 
haemorrhage takes place into the pentoneum The 
effusion IS frequently localised by adhesions at dif- 
ferent points, or It may be ultimately removed 
altogether, only adhesions being left. 

Symptoms. — The clinical phenomena present 
considerable variety m different cases, as r^rds 
their nature and progress (see p. X20i) In some 
instances tubercular disease of the peritoneum be- 
gins acutely, or in a succesMon of acute attacks, 
usually circumscnbed, with symptoms like those of 
l^ritonitis, then subsidmg into a chronic condition. 
Far more commonly the progress is subacute or 
chronic and insidious, or even latent for a time. In 
other cases there are marked remissions of the sym- 
ptoms durmg their progress, both local and general. 
The phenomena may be summansed as those of the 
peritonesd inflammation already descnbed, and the 
presence of firm lumps m the abdomen, mainly re- 
vealed by pl;^sical examination ; with general sym- 
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ptoms of tuberculosis, usually in a pronounced 
degree ; and often signs of implication of other im- 
portant or^ns and Structures in the tubercular 
mischief In excepdonal instances in the wnter^s 
expenence the prominent condition has been abun< 
dant effusion of fluid in the peritoneal cavity, 
usually recurnng after repeated removal, but in one 
case ultimately completely cured. The detection 
of the great omentum, which is felt as a rounded 
mass, extending more or less obliquely across the 
upper part of the abdomen, is highly sigmficant in 
the diagnosis of tubercular diset^ of the pento- 
neum In some cases there is firm'thickening, with 
redness and soreness, around the umbilicus, which 
is usually due to extension of inflammation from the 
pentoneum along the obliterated umbilical vessels 
to the surface. Occasionally the umbilicus has 
given way, and a discharge of pus has taken place 
from the peritoneal cavity Tubercular peritonitis 
IS usually chronic in its progress It is a senous 
disease, but is not so fatal as was formerly supposed, 
especially in young subjects, and when treated in 
accordance with modem views 

Treatmen r — The general measures suitable for 
tubercular disease must be earned out, as well as 
those already indicated for chronic pentonitis, as 
above stated Wilks recommends the administra- 
tion of iodide of potassium, with or without quinine, 
and inunction over the abdomen with limment of 
mercury, followed by the application of tincture of 
iodine The writer has seen remarkable benefit 
follow the administration of guaiacol carbonate m 
cases of undoubted tubercular peritomtis, and in 
one instance a complete cure was effected 

Operative Treatment — Of late years the 
principle of opening and draining the peritoneal 
cavity has been extensively advocated This treat- 
ment IS especially recommended in cases m which 
there is extensive accumulation of fluid either free 
in the peritoneal cavity or confined to special parts 
by adhesions. The dry caseating forms with exten- 
sive adhesions are less amenable to operative inter- 
ference, which indeed is itself less practicable. 
The abdomen is usually opened, with strict anti- 
septic precautions, in the middle line below the 
umbilicus All the fluid is allowed to escape and 
the cavity carefully dried with ‘ swabs ’ Any 
diseased omentum that can without difficulty be 
removed is excised, and, in women, the Fallopian 
tubes, if tuberculous, should also be removed. 
When localised collections of fluid are found, the 
whole peritoneal cavity may be flushed with bonc- 
acid solution or stenlised saline solution This 
treatment with the general disturbance of the intes- 
tines which It involves is often followed by great 
benefit. The mortality varies from 3 to 8 per cents 
and the cures are said to exceed 60 per cent These 
figures, of course, only refer to operations upon 
carefully selected cases. 

Frederxcic T. Roberts, 

PERITYPHLITIS (vfpf, aroiind; and 
the cacum) —See APPENDIX Vermiformis, In- 
flammation of. 

PERI - UTERINE HiCMATOOELE,— 
Pelvic H^ematocele. 

PERSONAL HEALTH—^ersonil hygiene Is 
the science of individual health. As there are 
public acts and laws which, observed, promote the 
health of communities, so there are nues of living 
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and habits of life, by attention to which the health 
of the individual may be preserved or increased. 
Personal health admits of being estimated. See 
Life-Assurance. 

From birth onwards to old age, health is not 
uniform i it varies as the body varies, according to 
wear and tear, and treatment — a sufficiently obvious 
proposition. At different epochs of life the strain 
or stress is felt in different P^s, falls upon different 
organs, and issues in proclivity to disorder of their 
several functions, or in wear or degeneration of the 
tissues of which they are built. The life of a human 
being may be divided into the following periods, 
which will be considered separately in relation to 
their special physiology, to morbid imminences, and 
to prol^ble accidents. Rules of guidance will be 
laid down as to diet, clothing, habits, exercise of 
body and mind, and all that is conducive to the health 
of the individual at the different ages. 

Life-periods. — The following are the periods 
of life, as they will be here successively con- 
sidered : — 

1. Intra-uterlne life and Gestation. 

2. Infancy, the period between birth and the 
completion of the first dentition. 

3. Childhood, the period between 2 and 7 
years. 

4. Adolescence, the period between 7 and 14 
years. 

5. Puberty, the period between 14 and 20 
years. 

6. Adult age, the period between 20 and 
30 years. 

7. Maturity, the period between 30 and 45 
years. 

8. Turning-time, the period between 45 and 
60 years. 

9. Advanced life, the period between 60 and 
82 years. 

10. Old age, the period between 82 and 100 
years. 

1. The Intra-uterlne- and Gestation- 
Period. — The health, habits, and conduct of the 
niother during pregnancy modify the future indi- 
vidual considerably. Whatever affects the blood 
of the mother affects that of her foetus, and vice 
versd. 

Alcoholic abuses committed by the mother during 
pregnancy favour premature delivery, and appear 
beyond this distinctly prejudicial to the health of 
the children when these are born alive, the con- 
stitutional flaw not showing itself by apparent 
malnutrition so much as by undue proclivity in 
them to manifest disorders of the nervous system — 
chorea and epilepsy in childhood, hysteria and 
•insanity in adult years. Experience shows the 
hygiene of this period to consist in temperate living. 
The pregnant woman should avoid excitements of 
all kinds, take moderate exercise, rise and go to 
bed early, not alter her habits of life abruptly. 
She must dress herself appropriately to her state, 
not so as to interfere vrith the emergence of the 
nterus from the pelvis, or so as to limit the move- 
ments of the babe in utero. See Fcetus, Diseases 
of ; and Monstrosities. 

2, Infancy. — The period of infancy may be 
subdivided into early late ; early comprehend- 
ing the time from birth to eruption of the first 
teeth ; IcUe^ that from the commencement to the 
completion of the first dentition. The leading 
anatomical features of thil age are the large amount 


of bipod relatively to the soffds of the body, thiif 
laxity of all the tissues, the disproportionate quan- 
tity of component water, and the large relative 
amount of red blood-corpuscles and of iron, which 
appears far in excess of that existing in adults. 

The circumstance of ’chief phpiological im- 
portance is that the greatest growth occurs in the 
first years of life. Quetelet in his essay, Sur 
tHomme^ shows that the mean average weight of 
male infants exceeds that of females ; boys at birth 
weighing 3 kilogrammes 20 grammes, and girls 
2 kilogrammes 9 grammes. There is no indicator 
so infallible as the balance to prove whether a 
baby is or is not being properly nourished. It ap- 
pears that from birth up to the end of the second 
day all infants lose weight a little ; they do not 
increase perceptibly till after the end of the first 
week. 

M. Odier states that it is usual to find an infant 
increase 30 or 40 grammes (461 to 606 grains) 
per diem during the first five months of life, 
20 grammes (308 grains) a day from the fifth to 
the eighth month, and 10 grammes (or 155 grains) 
daily between the eighth and the twelfth month. 

In Infantile life all the vital functions go on 
rapidly. The pulse at birth ranges from 130 to 140 
per minute ; and to the end of the first year is from 
1 15 to 120. The rate of respiration is from 25 to 
30. While the circulation is rapid, the skin, from 
its softness and vascularity, disperses heat rapidly ; 
the cooling agencies are at a maximum ; and the 
heat-maintaining powers (that is, resistance to de- 
pressing influences) are at a minimum, ‘ The food 
taken by infants is, in proportion to the weight of 
the body, from three to six times greater than that 
taken by adults.’ 

The j^rils from without to infant life are mainly 
derived from cold, those from within result chiefly 
from improper or defective feeding, and from the 
over-sensitiveness of the nerve-centres. Young 
brains and spinal cords are over-alert to impressions 
received from without. Powers of control become 
developed as they grow older. The ordinary phrase 
* emotional as a young child ’ expresses a physio- 
logical fact. It is not easy to over-feed young 
infants. If proper food, that is, their own mother’s 
milk, be given them, they get rid of excess quickly 
enough by vomiting it, and the part not appro- 
priated in growth'or maintenance is stored up for 
future use as fat. Catarrhal diarrhoea and bron- 
chitis, thrush and stomatitis, are due principally to 
the introduction of micro-organisms in the food or 
air. Delirium and convulsions attend all febrile 
disorders.. The more closely the evolution of the 
teeth follows its normal periods the less conscious 
are infant and mother of their appearance. See Den- 
tition, Disorders of ; and Teeth, Diseases of. 

Diet. — Experience proves that no aliment is So 
appropriate as the milk of the mother, or of a wet 
nurse aged between twenty -two and thirfy-five. Next 
best to this comes the milk of the ass ; and next, 
again, a mixture of equal parts cow’s and ass’s 
milk given by a feeding-bottle. The suckling of 
her own infant by the mother for nine months is 
good not only for the child, but for its mother. The 
uterus passes through its retrograde involution mott 
rapidly, no periodic uterine congestions delay it, 
and ovation is deferred. No artificial purgative, 
oil, gruel, or sugar-water, should be given in lieu 
of the mother’s first cdlostrum-milk. With respect 
to the frequency of feeding, and the quantity taken. 
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the following rules may be laid down. During the 
first day of hfe, what with scantiness of the colo* 
strum, mechanical obstacles to suction, and the 
weakness of the infantas efforts, the child does not 
extract more than a drachm each time it is placed 
to the breast It needs no more, however. Dunng 
the first week of life it should be nursed ten times 
in the twenty-four hours, arranging times so that 
the mother gets six hours’ consecutive rest at night. 
On the second day each suckling should furnish 
about 5 drachms of milk. On the third day each 
suckling should furnish about ounce of milk 
On the fourth day each suckling should furnish 
about 2 ounces of milk During the first month 
average -sized infants require and obtain nearly 
3 ounces of breast- milk at each nursing, and should 
be nursed nine times in the twenty-four hours, or 
receive about 27 ounces of milk a day. During 
the second month each suckling should furnish 
ounces of milk, and the number of feedings 
may be reduced to seven per dteniy which allows 
31^ ounces each twenty-four hours At three 
months old the infant sucks about 5 ounces at a 
meal, an equivalent of 35 ounces each twenty-four 
hours ; and at four months it extracts as much as 
ounces of milk at each meal, which may be 
again curtailed to six each day, giving 37^ 
ounces of aliment This continues to be the 
quantity of milk and frequency of feeding required 
of a good nurse up to the end of the ninth month , 
but the quality of the milk during this period 
steadily improves, becoming enriched according as 
the child sucks more vigorously and at longer 
intervals, a provision fraught with mutual advan- 
tage to child and mother 

At the ninth month the child may be gradually 
weaned, although the for weaning should be 
governed by the health of the mother or nurse, the 
forwardness of dentition, and the infant’s own 
craving for other food The best time to take for 
the purpose is the interval or pause after the four 
lateral incisors are cut, and before the first molars 
appear 

Dentition^ normal order of — For this subject see 
Dentition, Disorders of 

Cleanliness and Care. —The infant requires 
washing all over from top of head to sole of foot 
night and morning every day, and is best, because 
most quickly, immersed in a tub once daily In- 
fants who have had convulsions at any period of 
their lives are, as a rule, better washed all over 
with a sponge in the lap of their nurse than im- 
mersed in a bath, as immersion is apt to frighten 
them The water should be the softest procurable ; 
rain-water is best The temperature of the room 
during the bath should be between 65° and 70° F ; 
that of the bath itself, fixed by the thermometer, 
between 70® and 90°, according to the season of 
the year. Fixing the temperature of the bath 
should not be left to the possible indiscretion of a 
nurse , many a woman’s hand will support water at 
a heat sufficient to parboil a baby. 

The nurse should be required not to dawdle over 
bath or dressing; the former should occupy five 
minutes, the latter not more than twenty. Little 
or no soap, or only soft soap, should be employed. 
The drying should be accomplished with soft dry 
cloths ; and for dusting-powder, to prevent excona- 
tions, fuller’s earth cannot |)e surpassed. ^ Eczema 
and intertrigo are obviated 1^ due attention to the 
frequent change of diapers and to cleanliness. 


Clothing.— No infant ought to be swathed like 
a mummy ; it requires keeping warm, but Should 
not be overweighted with clothes Its chest must 
be free to expand, its Hmbs at liberty to move. 
From neck to feet it should have woollen garments 
(with the exception of the napkm) next the skin, 
since it is impossible to ensure absolute freedom 
from draughts and rapid changes of temperature. 
The pernicious custom of heavily weighting an in- 
fant’s shoulders wiA clothes, and of leavmg the body 
from the waist to the ankles exposed, cannot be 
too strongly condemned. The more hghtly its head 
IS covered the stronger will be its hair, and the less 
Its susceptibility to catarrh 
General Rules and Hygienic Advicb.— 
Even the youngest infants require sunlight and open 
air Due discretion must be employed, however, 
m sending them out If the temperature of the 
external air is about 60®, children may be allowed 
to go out when they are eight to fifteen days old, 
after cicatrisation of the umbilicus As soon as 
they can crawl they should be encouraged to do so, 
either on a carpet, m a garden, or on a dry sandy 
pathway protected from wmd and open to sunlight. 
Cold and dark places are specially mimical to them ; 
and when the weather is cold they should be en- 
couraged to amuse themselves on a blanket or soft 
hearthrug, so as to learn to stretch their limbs and 
co-ordinate all their muscular movements They 
learn first to sit up, then to stand, helped by their 
arms, against a chair , next to stand without sup- 
port ; and at some penod between one year and 
two years of age should be able to walk about by 
themselves 

Sleep — Infants require sleep by day as well as 
by night Very young babies do little else but suck 
and sleep As they grow they need and take less 
and less sleep, and by the time the first dentition is 
accomplished — three years of age — a child may 
usually dispense with sleep altogether in the day- 
time, except a short hour’s nap early in the afternoon 
or between eleven and twelve The infant should 
have Its own cradle, and the child its own cot, 
placed close beside the bed of its mother or nurse 
In very cold weather, or hard frosts, the cot should 
be artificially warmed by a hot- water bottle. The 
sleeping-nursery ought not to be kept warmer than 
65°, nor colder than 50® ; while the nearer it is 
maintained to 55° dunng the winter months, and 65® 
dunng summer, the sounder the child will sleep. 
The more freely the whole house and nursenes are 
ventilated, the less prone the infant will be to all 
infantile disorders 

3 Childhood — In this penod, between th^ 
second or third and seventh years of life, the first 
dentition is accomplished, the second uncommenced. 
The rate of pulse falls from 1 15 to 90 per minute, 
and respiration commensurately. The excretions 
are all absolutely mcreased. In the co-ordination 
of muscular movements and in mental operations 
great progress is bemg made. The cerebro-spuml 
structures, which nearly double in volumt^between 
birth and the second year, continue to develop dw- 
proportionately to the growth of the trunk fma 
between two and seven. The cellular tissues 
are Idose and vascular still, and the cutaneous find 
mucous surfaces therefore unduly vulneiT^b^ A 
notable physiological feature of this age ' is the 
readmess of the lymphatic glands to sWelTlt^n the 
slightest irritation, and the general fufictibml activi^ 
dr all the lymphatic structures,' Hence arises a 
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tfindency to eczema and to catarrh of mucous sur- 
faces, cuarrhoea, laryngeal and bronchial catarrh, 
general anasarca, and hydrocephalus ; a suscepti- 
bility to contagious impressions ; and a proclivity to 
tubercular menin^tis, and to functional cerebral 
disorders like delmum and convulsions. The in- 
continence of urine, so frequent in early childhood, 
may be likewise referred to the reflex irritability of 
the spinal centres characteristic of this age. Undue 
sexual excitability may occasionally arise and vicious 
habits be inaugurated. Hence the importance of 
pood nurses and wise supervision cannot be too much 
insisted on, as also the inculcation of healthy habits 
and provision of proper amusements and employ- 
ments. 

Diet. — While bread, starch, and flesh-foods are 
gradually taking the place of cows’ milk, they must 
not be allowed wholly to supplant it. Eight ounces 
of bread may be reckoned about equivalent in 
nitrogen-content to one pint of milk, but the former 
exceeds the latter in carbon. The food must be 
nutritious and abundant. The error committed is 
far too often that of under- than of over-feeding. 
Young children do not require so much variety in 
their food as adults do, but are greatly benefited by 
a change in their bread and meal-stufls, and a 
dietary not too monotonous. They do not need 
meat more than once a day, and fish may be substi- 
tuted for meat, if cream or butter sauce be pro- 
vided with it, once or twice a week. Milk, bread, 
porridge, suet-puddings and milky puddings should 
form the staple of their dietaries ; fresh vegetables 
well cooked, watercress, cooked fruit, and oranges 
are most useful adjuncts j while the addition of 
fried bacon, clotted cream, and oil or butter, when 
the drinking-water is hard, and the tendency of the 
child is rather towards constiption than otherwise, 
is now generally understood. It is usually easy 
and always beneficial to instruct young children to 
secure an alvine evacuation directly they rise of a 
morning, and before their bath. Four meals a day 
are most appropriate — a breakfast at eight, a dinner 
at twelve, a tea at four, and a supper at half-past 
six. 

Cleanliness. — ^Washing all over once a day, 
and in the morning, is as necessary as ever ; but 
after first tubbing in hot water between 98° and 
100®, the child should stand up and be sponged all 
over from a basin of cold water, and be briskly 
dried with a large towel. 

Sleep. —-A child should sleep in a cot or bed by 
itself, but in the same room with its parent or 
nurse, since it is apt to show any disorder by 
nocturnal restlessness, delirious talking, or sleep- 
walking. 

Between 2 and 5 most children are the better 
for twelve hours of sleep out of the twenty-four. 
At 7 years of age they do not require sleep in the 
daytime, but should be in bed at seven or half-past 
seven, and up at six in summer and between six 
^d seven in winter. The best bed for this age 
is an ordin^ iron bedstead, with firm and level 
wool-and-hair mattresses ; not spring be^, which 
do not adap themselves so weU to light Ixxlies, 
nor keep tnem uniformly warm. Cotton sheets, 
blankets, and counterpane must be used according 
to spson. The day-clothing diould be warm, a^ 
merino or wool put next the skin. 

Exercise. — Two things are requisite for healthy 
growth and development and a happy childhood— 
a play-room and a garden* Children need a place 


like an empty bam, in which they can swing and 
amuse themselves in wet and wintry, as well as in 
hot sultry weather, practising those games which 
are requisite for the schooling alike of their muscles 
and nerves. 

Teaching. — Teaching such as they need should 
be conducted on ^e Kindergarten system ; but the 
main rule for their lives is open air and exercise, 
the chief objects being to harden their skins, develop 
their muscles, and teach them self-control, and love 
and respect for those to whom they render implicit, 
because well-nigh unconscious, obedience. 

4. Adolescence. — The consideration of the 
period of second dentition, between the J^es of 7 
and 14, is best prefaced by the order of eruption 
of the second teeth. 

About 7 years the 4 anterior molars (permanent 
teeth) are cut. 

About 8 years the 4 central incisors, 

,» 9 ,, 4 lateral incisors, 

y, 10 ,, 4 anterior bicuspids, 

yy II ,, 4 posterior bicuspids. 

„ 12 to 12^ „ 4 canines. 

,y 12^ to 14 „ 4 posterior molars. 

The teeth of the lower jaw usually precede those 
of the upper. Second dentition is accomplished 
leisurely, and is therefore usually accompanied by 
no such grave disorders as mark first dentition j but 
in nervous children nervous tricks may manifest 
themselves, as well as marked lack of emotional 
control. Some are hypersensitive, others contra- 
dictory and difficult ; and most parents admit that 
between 7 and 8, if not between 7 and 14, they 
learn what the characters of their children really 
are. Physiologically, absorption of the subcutaneous 
fat goes on rapidly, while the muscles become more 
developed, the skin gets tougher, its epidermis 
h^der, and it j^rspires less readily. In our 
climate the morbid liabilities of this age are to 
rheumatism, chorea, epilepsy, the exanthemata, and 
typhoid fever. 

Between 7 and 8 the appetite is apt to become 
capricious ; the child physiologically does not re- 
quire so much fatty food ; and, while growing fast 
and becoming leaner, protests against fat, often 
while showing a marked longing for fresh fruits, in 
which nature should be indulged. After 8, how- 
ever, any marked defect of appetite or loss of 
weight is suggestive of undue cerebral excitement, 
attributable to over-study or some infraction of the 
laws of health. 

Diet. — Three good meals a day are sufficient, 
but four are more advisable. Constipation at this 
^e usually signifies irregular feeding and overload- 
ing with p^try or other improper food. Breakfast 
at eight, dinner at one, tea at five, and supper at 
eight appears the best distribution. By supper is 
meant such a meal as growing lads and girls posi- 
tively need. They require either soup and potatoes, 
and bread and butter, or some one hot dish of meat 
or fish ; and the drink should be either warm milk 
or cocoa to about half a pint of fluid : ailment 
enough is needed to improve the circulation at the 
extremities and obviate chilblains. Boys and girls 
may retire to bed within an hour of their supper, 
which, instead of making them dream, will secure 
good and refreshing sleep. The greatest dangers at 
this age arise certainly from defective nutrition and 
an over-sensitiveness of the skin. Neither wine nor 
beer should be allowed without medical authorisa- 
tion. 
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Clothing.— Woollen material should he next 
the skin, as it conducts heat less readily than cotton, 
silk, or hnen, and therefore affords the most efficient 
protection s^inst exposure. A whole chapter 
could be devoted to the foot alone, and its clothing 
during its growth and development. The desiderata 
appear to be length and breadth enough, low heels, 
impervious soles, old and flexible skins for uppers. 
Boots for outdoor exercise are advised for children, 
because their ankles need support ; shoes a little 
later on, because they are cheaper and may be dis- 
carded at once when worn out. The same boots 
should not be worn day after day — they require 
time to dry properly in damp weather, and the foot 
at that age profits by change of pressure. Dunng 
youth the adaptation of clothes to special sports and 
exercises is far from unimportant to health For 
violent muscular exercise, flannel or merino should 
be worn next the skin, and an easy flannel jacket or 
over-jersey , both after being used should be hung 
up to dry and air before being worn again. It is 
well that youth should be informed how rheumatism 
IS promoted by indolence, neglect of exercise, care- 
lessness in getting overheated, standing about on 
damp soils, remaining in wet shoes, wearing woollen 
ihirts or underclothing that have been permeated 
and saturated over and over again with the secre- 
tions of the skin 

Rest and Exercise.— These are requisite for 
both body and mind at this age ; the duty belongs 
to parents and schoolmasters to study what is ap- 
propriate We annex, therefore, a table from 
Friedlander, which shows how the twenty-four 
hours may be wisely apportioned . — 




Hours for 


Age 

Exercise 

Work 

Leisure 

Sleep 

7 

8 

2 

4 

9 or 10 

8 

8 

2 

4 

9 or 10 

9 

8 

3 

4 

9 

10 

8 

4 

4 

8 

II 

7 

5 

4 

8 

12 

6 

6 

4 

8 

13 

S 

7 

4 

8 

14 

s 

8 

4 

7 

15 

4 

9 

4 

7 


5. Puberty. — The physiological feature of this 
period IS the more rapid growth of the whole body, 
and the gradual perfecting in their functions of its 
several organs. Between 14 and 20 the human 
organism reaches not only its full size but the com- 
pletion of Its organic endowments. During this 
period mind and body expand together, but the 
body develops more rapidly than the mind Growth 
proceeds by fits and starts, succeeded by periods of 
quiescence ; seasons affect it, so do supplies of food ; 
TOys do not develop so rapidly m autumn and 
winter as in spring and summer. Girls at this age 
often fall back, as it were, a little in winter, when 
they are much more confined indoors, to make a 
greater push forwards in spring 

It is even difficult for the digestive and assimila- 
tive powers to keep pace with the bodily require- 
ments, so that the tendency is for the temperature 
of the body to fall somewhat, to be ill maintained 
at the eittremities, and for the cold bath to be 
shunned for lack of adequattl rtutetion in those who 
are manifestly growing very rapidly. 
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The heart in some is hardly equal to the task set 
it, and when it is diseased we perceive both growth 
and the attainment o( puberty retarded. Tho 
lungs, again, more often in girls than in boys, do 
not expand in proportionate ratio with the rest of 
the body The body runs up tall, but the thorax 
remains narrow and flat, and the apices of the 
lungs approach too closely to each other. The 
morbid imminences of this age are disorders of the 
nervous system, chorea, epilepsy, mania, aneemia, 
rheumatism, and pneumonia. Girls during this 
period of their lives suffer more illness than boys, 
probably in consequence of insufficient gjrmnastic 
exercises and of over-study in cramped postures It 
is the age of all others when good or bad habits of 
life are formed ; the time, too, when the seeds of 
disease are sown broadcast, to spring up m the 
after-age of man- and womanhood 

Diet — Food should be abundant, varied but 
unstimulating Three or four moderate meals a 
day are requisite ; if at any period of life fermented 
liquors are beneficial, now is that time Light 
bitter unadulterated table-beer or claret and water 
should be provided at dinner, but not more than 
half or three-quarters of a pint of it allowed If 
violent exercise has provoked thirst, this may be 
satisfied with plain water or toast-and-water ad 
hbttum Girls should take cocoa for breakfast, with 
bread and butter, meat, e^s, bacon, or fish, as much 
as they like School dietaries err usually on the 
side of deficiency. At dinner, as well as sub- 
stantial meats, fruits, Vegetables, and suet and 
milky puddings are required Tea should be 
allowed only once in the twenty-four hours, at six 
o’clock, and a warm supper be provided at nine 
o’clock. 

CiOTHiNG. — Nothing need be added to what 
has been already advised. Without entermg into 
minute particulars, it should be seasonable, rather 
extra- warm, and offer no uncomfortable restraints. 
When mothers complain of their daughters’ 
neglected figures, the hygienist retorts, What 
gymnastic exercises did you require of them ? It 
15 the age for exercise of the bc^yaswell as of the 
mind. Bop’ spines are straight and girls’ backs 
crooked, because the former use all their 
muscles and the latter do not As the body is 
making its most rapid growth, so the evil of 
unilateral use of muscles is particularly baneful. 
Sitting over-long in a slouching attitude will tend 
to contract the chest, as carrying too heavy weights 
over the back will spoil the normal spinal curves ; 
so leaning too much on one side, standing too long 
on one foot, even carrying constantly a pocketfiu 
of articles on one side of the dress, will suffice at 
this age to mduce spinal curvature The daily use 
of the trapeze, swinging, playing games like la 
grdeet in which both arms are used, badminton, 
and lawn-tennis, in which arms and legs axe 
employed, and every muscle brought into due 
action, are quite essential to the proper develop- 
ment of the thorax and the muscles of lit^e tr^nx., 
Girls should row and run and ride and swim and 
skate no less than lads do, in order to become fit 
mothers for a nation like ours. , 

The best temperature for a sitting-room is 60^ i 
that for a sleeping-room between 50*’ and <5^, 
The hygiene of the bed-room and the bed neMs a 
few words. The temperature of the room should 
not rise above 65^ in summer, or ftdl below 45^ in 
wmter. It must be thoroughly veutUs^tod with a 
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constant amount of fresh air passing through it 
during the day. The desiderata for a bed are 
coolness for the spine, restiulness for the trunk- 
muscles, and warmth without too great heat or too 
burdensome a weight of bedclothes. A horse-hair 
bolster is preferable to a pillow, and a paper-pillow 
to a feather-pillow; a feather-pillow enwrapping 
the neck and head heats the upper part of the 
spinal cord undesirably. Posture in bed is not 
unimportant. The head should be low, the feet 
perhaps a trifle raised, certainly not dependent. 
‘Sleep not on your back, as a dead man,* is a 
maxim attributed to Confacius; the opposite atti- 
tude, on the stomach, is restrictive of the intestinal 
movements and uncomfortable. It is as well to 
begin the night l)dng upon the right side so long as 
fo<^ remains in the stomach, and to turn on first 
waking upon the left side. The best attitude is 
probably that crouched one habitually selected. 
Good advice is to stretch yourself straight whenever 
you wake, in order to render the circulation of the 
blood freer. In winter the arms should lie under 
the clothes, in summer above them. 

The cold, or almost cold, bath should be taken 
by all persons, unless pronounced medically unfit, 
every morning ; with a warm or tepid bath once a 
week, for cleansing purposes, throughout summer 
and winter. While the young of both sexes should 
be encouraged to swim, in seasonable weather, the 
length of time they stay in the water must be strictly 
limited according to the temperature. 

We abstain purposely from any discussion of the 
hygiene of mental education. See Children, 
Training of. 

6. Adult Age. — This is the prime of life, 
between 20 and 30. Anatomically the body 
broadens, the chest deepens ; for feats of muscular 
prowess— short, severe labours— it is at its best. 
The intellectual and cerebro-spinal sexual energies 
are at their maximum. What the French call the 
greatest latitude of health and of strength exists 
at this period j severe strains are supported with 
apparent ease. In male adults the body gains 
weight by small amounts for about twenty-eight 
days, then relapses to its normal average by a sudden 
crisis, attended by head-heaviness, loss of appetite, 
and copious discharge of urine or seminal evacua- 
tion. It is not a time about which the hygienist 
has much to say. If the preceding periods of life 
have been wisely ruled the individual is at his or 
her best. The morbid imminences directly belong- 
ing to this age should be few, and certainly are 
usually due to direct contravention of the laws of 
health : to exposure to contagious influences, to 
irregular living, especially drinking, to excessive 
strains upon the heart or blood-vessels, to pul- 
monary inflammations, to contravention of propei^ 
sexual relations, to excessive emotional excitement, 
or to mental worry and loss of sleep. 

The guiding rule for this period is succinct 
enough: ^ Sustine et abstine/ Total abstinence 
from alcoholic drinks may be recommended. Not 
only does it favour health, but lessens all the 
temptations incident to these important years, in 
which a man carves out his own career. A ques- 
tion not infrequently propounded is, How shall I 
know when I have eaten as much as is good for me? 
If individuals are dull or drowsy after a meal 
they have usually eaten too much j if they can con- 
verse, write, or transact business with ease after a 
meal, they have fed temperately. 


Women may be advised to mai^ not ewlier than 
21 — between 21 and 28 — when in our climate they 
are best fitted to become wives and mothers. Men 
had better wait till between 28 and 35 before they 
undertake the responsibilities of being parents. For 
the generality of men and women we must insist 
once more on their not giving up out-of-door muscu- 
lar exercises. An entirely sedentary trade or office- 
life cannot be a healthy one for either body or 
mind : the latter appears to suffer most from it — the 
sense of morality becoming blunted. 

Sleep. — Doubtless different constitutions and 
individuals differently employed require different 
amounts of sleep. As nothing dulls the intellect 
and weakens the recuperative faculties more than 
too much sleep, except over- feeding and drinking at 
this age, so few things are more certain than that a 
man may rise too early for making the best use of 
his twenty-four hours. John Wesley’s advice in 
this matter is worth recording. He writes that any 
man can find out how much sleep he really re- 
quires to repair his nervous system by rising half an 
hour earlier every morning until he finds that he no 
longer lies awake at all on going to rest in bed, or 
wakes up until it is time for him to get up. Six to 
eight hours is usually ample for healthy adults, 
with nine hours every seventh day. The mistake 
too often made is that of endeavouring to make up 
for over-hard mental efforts by over-long sleep 
hours. Mental over-fatigue is to be repaired not by 
sleep, but by bodily exercise in the open air. Ex- 
ercise directs the blood-flow from the head towards 
the muscles, and renews the appetite. As we have 
pointed this out as the suitable age for marriage, 
we may mention some things which conduce not 
slightly to healthful and happy marriages : parity of 
station, compatibility of temper and tastes, and no 
marked disproportion either in age or size. 

7. Maturity. — The body has now reached its 
maximum weight and solidarity, and the period is 
that of maximum endurance. Men reach their full 
weight at 40 ; women later, sometimes not till 50. 
The morbid tendency is towards obesity or dys- 
pepsia, both alike being determined by a too 
sedentary town-life, and by daily occupation in 
close, ill-ventilated, and badly lighted chambers. 
Now are perceived the first attacks of gout ; while 
visceral degenerations and atheroma of arteries may 
manifest themselves — events all of which may be 
delayed, if not wholly prevented, by attention to 
the laws of health. It is desirable that each in- 
dividual should pay heed to his weight at this age, 
since this indicates whether or no he is living 
wisely. When, however, men are engaged in 
trades or professions, there is no more difficult task 
than to maintain their weight at this age, the juste 
milieu referred to being a hard matter to secure. 
The advice given by Celsus (lib. i, cap. i) cannot 
be surpassed in force or brevity ; ‘ Sanus homo qui 
ct bene valet et suse spends est nullis obligare se 
legibus debet ; hunc oportet varium habere vitae 
genus, modo run esse, modo in urbe, saepiusque in 
agro, navigate, venari, quiescere interdum; si- 
quidem ignavia corpus hebetat, labor firmat.* As 
to diet, clothing, and habits, we need add nothing 
to what has been already advised for a previous 
age ; but on exercise of body and mind there ia 
much to be written. 

A good rule is laid down by L3mch, too, in his 
Guide to Health (p. 290), that the lean should 
exercise ad rubarem, i.e. to glow-point, or until 
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their bodies and spints are heated, for that will 
fatten them } and the &t ad sudortm. The more 
luxuriously a man lives, the more exercise, and the 
more active exercise, he needs Want of it, and 
the costive habit thus superinduced, may, as 
Kotzebec observes, extinguish the divine flame of 
genius and seriously impair the intellectual powers. 
Hypochondriasis and hysteria are the special 
punishments of ease and affluence and indolence. 
Obviously a portion of each day should be set apart 
for those who can take it In the households of 
the wealthy a gymnasium is at least as important 
as a bath-room The chest should be expanded by 
clubs and dumb-bells , swinging on the trapeze, 
and hanging by the arms and legs, may be recom- 
mended Again, before forenoon or midday meal, 
an hour’s ride or walk must be obtained ; and a 
third time in the day an hour and a halfs exercise 
— fencing, or walking, or rowing — should be 
arranged before bedtime, in the spring and summer 
seasons A great point is to vary the exercise by 
every means at hand to change the set of muscles 
called chiefly into play upon different days, as 
Celsus advised . to swim, ride, fence, sail, row, 
shoot, fish Bodily exercise should not be under- 
taken immediately after a heavy meal , nor should 
those who have sweated themselves violently sit 
down at once to a full meal — at least an hour’s rest 
should intervene 

A few words of advice may be given as to what 
is proper and profitable in mental work, and what 
is improper and likely to prove detnmental to the 
cerebral organs Most brains suffer more from 
rest than overwork Exercise is as essential for 
the healthy nutrition of the cerebral as it is for that 
of the muscular tissue, and without regular employ- 
ment daily up to fatigue-point no high quality of 
intellectual condition is ever attained Fret, hurry, 
worry, and the endeavour to accomplish some task 
in too short a time, is what wearies and wears the 
thinking organ , but what damages it is always its 
imperfect nutrition, the insufficient repair of its 
waste after its active employment It is a matter 
of observation that feeble brains, those constructively 
defective, or those damaged by accidental injury or 
by disease, most speedily suffer both from over- 
work and from actual disease The education 
of the half-witted and of congenital idiots is a 
difficult problem as well as a disheartening task ; 
that they admit of some improvement is proved, 
but directly their daily exercises are discontinued 
they fall back. Immature brains are doubtless 
more vulnerable and require more rest, more sleep, 
and more diversion than fully developed ones 
Again, the mere degenerative changes in the 
blood-vessels and capillaries incident to disease and 
old age interfere with the nutritive changes requisite 
for the most perfect intellectftal operations Hence 
It IS easy to point out a true pathological foundation 
for epileptic insanity and senile dementia, and to 
perceive why poorly fed children should suffer from 
over-pressure in schooling. 

The cultivation, however, or the human mind, 
and the determination of what is best for its sound 
development and maintenance, belong to education, 
not hygiene. Let it suffice to say that the mens 
Sana in corpore sano depends as much upon the 
Judicious training and education of the intellectual 
centres, as it does u^n thetf minute structures and 
sound nutrition. The best intellects are bmlt on 
good foundations ; the education of the cerebral 


centres begins with the first special-sense impressions 
made upon them, and, we mw hope, does nOt ter- 
minate only with this life There is still as mudti 
to be learned in the training of the brains aS thei^e 
is m that of the muscles. True excellence is only 
to be reached after much stnvmg, and can oe 
attained only by gradual steps, and slowly. 

8. The Turning Period. — This period of 
life, which lies between 45 and 60, is also known 
as the grand climacteric or middle age. The skin 
wrinkles Up to 60 years of age the skull may 
continue to increase m size, principally at its 
anterior part, by enlargement at the frontal smus ; 
after 60 the skull-cap loses weight, and the brain 
may waste, but gets tougher and firmer The 
heart grows a little larger, and its walls are thicket. 
The lungs grow denser, a change common to every 
tissue of the body The hair grows grey ; the 
features sharpen , the sight alters , and the hearing 
grows dull Pressure and wear and tear begin to 
tell at every part Upon the blood-vessels their 
effects are more marked m males than in females, 
because ordinarily the former labour harder than 
the latter , further, the death-rate of men is greater 
than that of women at this age As the sexual 
powers decline, which they do by a quick descent 
between 46 and 63, the intellectual powers increase, 
so that mentally there is often exhibited a marked 
increase of vivacity and agreeableness, more notice- 
able in men than in women In the latter the 
cessation of the catamenia is attended usually by 
some rejuvenescence, attributable to their recover- 
ing a little embonpoint It is an age, however, at 
which women kick rather, and become restless and 
uneasy, the change of life being attended m many 
by a renewal of their juvenile tempers, as between 
7 and 14, and occasionally by a revival of their 
youthful ailments, such as eczema, skin- eruptions, 
and various neuroses, insomnia, hysteria, and some- 
times epilepsy In character, whatever obstinacy 
exists reaches its climax 

Morbid Imminences — The inflammatory dis- 
position IS lessened, but there is a tendency to 
venous plethora of the abdominal viscera, and 
towards vicarious haemorrhages Gout assails its 
victims with well-characterised attacks New- 
growths, simple and malignant, tend to demon- 
strate themselves, and rheumatoid arthntis to 
appear. At this time a man first experiences a 
reluctance to stoop, prefers a carriage to riding on 
horseback, and perceives each change of the 
weather affect him 

Hygienic Rules —At the menopause women 
should be advised to abstain, as a rule, from alco- 
holic dnnks, and to avoid highly spiced and sea- 
soned dishes They may be recommended to take 
meat not more than once daily, and to live chiefly 
on farinaceous food, milk, qggs, vegetables, and 
fresh fruits A tablespoonful of lime-juice taken 
twice daily occasionally for a week or ten days at a 
time has a salutary, depuraUng effect tuxin both 
stomach and kidneys, and clears thb toi^e when 
this IS foul in the morning Riding and walkii^ 
exercise are highly appropriate, but very violent 
muscular efforts should be avoided. If the in^i* 
vidual be thm, and growing thinner, the clothit^ 
should be extra warm Flannel abdominU belts 
may be worn advantageously m all seasons, but 
espeaally in autumn and wintet. 

Both sexes should avoid emotional exdtem^nt» 
and the stimulation of Waning Mxilill ab!1!lif!s» 
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Prolonged exposure to wet and cold is sure to be 
seriously resented. Hot or Turkish baths, suc- 
ceeded as they should be by the cold plunge or 
douches to remove the lassitude otherwise pro- 
voked, are very beneficial, and taken once a week 
may 1^ safely indulged in throughout the year. 
It becomes increasingly important as the subcu- 
taneous fat gets absorbed, and the skin wrinkles, 
to keep its pores clean and open and capable of 
perspiring. 

9 and lo. Advanced Life, and Old Age.— 
The period of advanced life— 6o to 82, and old age, 
from 82 upwards, may be advantageously con- 
sidered together. When a man turns his toes out 
much in walking and treads upon the whole base of 
his foot, when he is always stopping and turning 
round to look back, he is already old. The saga- 
cious * boots ’ at an inn can tell a man’s age by the 
state of his shoe-leather. 

* Senectus ipsa morbm insanabilis.^ Some de- 
generate earlier than others, but the decline of life 
is characterised in all human kind alike by an in- 
durating condition of every tissue, diametrically 
opposed to the cellular softness and laxity of in- 
fancy. The capillaries thicken, the arteries harden, 
the nutritive changes proceed more slowly. The 
muscles waste ; the subcutaneous fat lessens ; the 
blood becomes poorer and paler j the skin dry, 
sallow, and wrinkled ; further, it gets less vascular, 
and the mucous surfaces become relatively more so. 
The teeth loosen and fall out ; the gums recede 
firom them j and the digestive juices fail. The 
arteries become atheromatous and calcareous, lose 
their elasticity, and are liable to fibrinous throm- 
boses, or to embolic plu^ings ; and while they 
tend to block up at one part, their coats may split 
and yield to pressure, bulge out, and form aneu- 
rysms or dilatations in other directions. Hence 
happen apoplexies, brain-softenings, and senile 
gangrenes. The heart up to an uncertain period 
grows progressively larger and more muscukr, to 
meet the obstacles offered to the circulation j but 
finally it, too, degenerates, and its walls grow 
thinner and dilate. The air-cells of the lungs lose 
their elasticity, and progressively enlarge j then 
merge into each other ; and become emphysematous 
at the edges of the lobes where least supported. 
Emphysema implies degeneration of capillaries and 
diminution of aerating surfaces ; and as the pul- 
monary area becomes thus lessened, the right heart 
becomes hypertrophied and dilated. 

The dryness and lessened secretion of the skin 
cast harder work upon the kidneys in eliminating 
water, and increase the disposition to catarrhal 
fluxes from the nasal passages, the bronchi, and the 
intestines. Thus, while there is a constant predis- 
position to irritation of the skin from its dryness, and 
to eczema from scratching and rubbing it, the other 
morbid imminences towards bronchial catarrh and 
diarrhoea very closely follow the direction given 
them by the season of the year, and greater or less 
degree of external cold. The bladder grows thicker 
with age, and its capacity is less; the prostate 
gland enlarges. Few persons after 60 pass seven 
hours in bed without rMuiring to micturate. The 
pulse feels firmer and fuller ; fills quickly after fo^ 
IS taken, but fidls In frequency and fiags in power 
in a marked d^ee after fasting. It is a ftw leas 
trustworthy indicatbr of the gravity of any febrile 
disorder, or of degrees of asthenia, than it was in 
youth or middle age ; and it fails to point to the 


E ractitioner the nearness of death, unless he have 
irge experience of it. 

There is a default of reaction manifest in ad> 
vanced life, so that all acute disease is clinically less 
easy of recognition, and the beginning of the end 
is therefore apt to pass unobserved. The thermo- 
meter warns the doctor of changes which old people 
do not notice themselves, but which it may be of 
considerable importance to notice. A slight eleva- 
tion of temperature means much in old age, and 
should be heeded accordingly. The slightest change 
excites a young child ; nothing seems to move the 
old man. In extreme old age life is little more 
than vegetative existence ; the individual eats and 
sleeps and dreams. The sleep the aged get by 
night seldom rests or satisfies them. Memory is 
one of the first mental faculties to become impaired, 
but finally every sense and every faculty fail. Up 
to 75 the strong of both sexes usually retain their 
digestive powers, and a fair amount of mental and 
muscular vigour. Later on, indecision, inconse- 
quential reasoning, self-distrust, uncertainty as to 
mcts, delusions of sight and hearing, restlessness, 
day-dreams, night -wandering, too often prove that 
the old are no longer what they once were in intel- 
lect, and testify to the brain -degenerations belonging 
to senile dementia. 

Hygienic Rules. — A prime necessity for old 
age is warmth : nothing kills the aged so certainly 
as cold. It is of first hygienic importance after 75 
that the individual should be loved and cared for ; 
old people do not, perhaps cannot, take care of 
themselves. 

Those who live longest, and enjoy the fullest 
measure of activity, are those who do not over-tax 
their stomachs when their teeth begin to fail them, 
and who adapt their aliment to their enfeebled 
powers of mastication, by having their food pro- 
perly cooked. A moderate amount of wine or some 
other stimulant often cheers and comforts old people, 
and is better for them than overloading their 
stomachs with milk and farinaceous foods. 

Great attention should be paid to the functions 
of the bowels and of the skin. Galen pointed out 
that old people should not suffer their bowels to 
remain costive beyond two days ; on the third 
they should take some gentle purge, such as by ex- 
perience they have found adequate. A hot bath 
once a week, and a hot foot-bath every night, may 
be advised. A short nap after breakfast and before 
dinner is the natural habit of the aged. Further, 
their clothing should be additionally warm, and 
their chambers night and day be heated. They 
should be encouraged to go out in the open air only 
in seasonable weather ; and, when they are equal 
to it, should take a little walk on a dry gravel path 
in some warm locality, sheltered from north- 
easterly w'inds. All change and cheerful society 
are good for them. If their purses admit of it, they 
should follow the swallows to warm winter-quarters. 
If they must winter in England, let them shut 
themselves up throughout the season in a well- 
warmed house. 

Summary. — Advice for every age may be thus 
briefly given ; for infancy and childhood — sustine ; 
for adult years — sustine et abstine ; for old age — 
sustine again. 

The hygienist, however, seeks not to lengthen 
out the days of age and decrepitude ; his art u not 
to prolong life beyond its natural term, though this 
may come subordinately, but to render its period of 
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activity and utility longer. Some cynic observes 
that we have pointed out very few habits as worth 
cultivating, the truth being we believe what we have 
insisted on — that most bodily habits need resisting. 
Individual health is attained by self-denial ; habits 
imply self-indulgence. Reginald Southey. 

H Montague Murray. 

PERSPIRATION, Dlsordera of Sudori- 
parous Glands, Diseases of 

PERTUSSIS signifying excess ; and tusstSt 
cough), — A synonym for whooping-cough See 
Whooping Cough. 

PESTIS (Lat.). — A synonym for plague. See 
Plague 

PETECHI/E {petigOy an attack, eruption; Ital. 
Petecchie^ fleabites) — Synon PeticuUe ; Fr. iV- 
tichtes ; Ger Petechten 

Description — Petechi® are small crimson or 
purple spots in the skin, resembling those that 
result from the bite of a flea, and due to minute 
hpemorrhages See Purpura. 

PETIT MAL (Fr ) — A term applied to attacks 
of epilepsy which are of short duration and slight 
intensity See Epilepsy 

PETRI-DISH — A circular glass dish, about 
10 c mm m diameter, with perpendicular sides, 
usually I 5 c.mm. deep, loosely covered by an in- 
verted dish of similar form but of slightly greater 
diameter It is used in the plate-cultivation of 
bacteria. 

PETRIFICATION —See Concretions 

PF^FFERS, In Switzerland — Simple 
thermal waters See Mineral Waters 

PHAGEDENA I eat away) — A form of 

ulceration, which rapidly destroys the surrounding 
parts. See Bubo , Gangrene ; Ulcer and 
Ulceration, and Venereal Sore. 

PHAGOCYTOSIS {<t>dywj I eat, and kvtos, a 
corpuscle) 

Definition — A term expressing the property 
possessed by certain animal cells, called ‘ phago- 
cytes,’ of taking into their substance solid particles, 
which may either be rejected, be used by the cell 
for Its nutrition, or, when the solid mass is living, 
may destroy the cell 

Phagocytosis, from this wide definition, is thus a 
process not limited to diseased conditions of the 
animal body, but is a part of a general property 
possessed by cells in animals of every grade, in- 
vertebrates and vertebrates The cells which act 
as phagocytes are not highly differentiated they 
are not, like the muscle-fibre or the nerve-cell, 
organised to perform special functions, but they 
possess the characteristics inherent irf undifferenti- 
ated protoplasm Two of the chief properties of 
these cells are the amoeboid movement or power of 
contractility of the protoplasm, and the power of 
digestion They are, moreover, very sensitive to 
stimuli, both chemical and physical, which dimmish 
or increase their movemente, or which attract them 
to one spot To a certain extent they show a 
selective power, that is, they refuse to take in some 
solid particles ; but how far this power is generalised 
in the different cells which act as phagocytes it is 


at present impossible to say. The relatibh of 
phagocytosis to disease is in part discussed in ^ 
article on Immunity. The anatomical fa/cti whidi 
have been discovered by a study of phagocytotia 
will alone be discussed in the present article. For 
convenience, it is best to consider the subject under 
two headings— ( I and (2) ^holagteed 
phagocytosis 

1 Physiological Phagocytosis, — Examples of this 
occur in both the most lowly and the highest 
animals The amoeba takes into its substance solid 
particles which, if suitable for the nutrition of the 
organism, undergo digestion, and, if unsuitable, are 
ejected after remaining in the substance of the 
protoplasm for some time. The ciliated ammalcube 
(of which Paramoecium may be quoted as a type) 
also take into their substance particles of the nature 
just mentioned, which undergo a similar process. 
This intracellular digestion is also a feature in 
Hydra, sponges, and other allied animals. In the 
higher animals there are many examples of this 
phagocytosis, for example, m the absorption of fat 
in the small intestines, in which the globules are 
taken up by the epithelial cells and then by the 
leucocytes, by which they are conveyed to the 
lymph-stream ; m the absorption of bone during 
ossification and m old age by the osteoclasts ; and 
in the absorption of the branchi£e and tail of the 
tadpole during its transformation into a terrestrial 
animal These processes are performed by cells, 
playing the part of scavengers. It is sufficient to 
mention these facts to bring them into line with 
what more nearly concerns ffisease, namely, patho- 
logical phagocytosis. 

2 Pathological Phagocytosis — This is observed 
when a living organism is injured mechanically or 
infested by a parasite, or when an inert foreign 
body IS introduced into its substance It is a battle 
between the host and the parasite, in which in some 
cases the host, in some the parasite, gams the upper 
hand. Parasitism may not inconveniently be divided 
into two vaneties in the one, the parasite, by the 
bulk of Its growth, may be fatal to the host by 
interfenng with the essential functions of the 
organism, or of a vital organ ; in the other, the 
parasite acts on its host not so much by the bulk 
of Its growth as by the poisonous products which 
It excretes or forms from the tissues of its host 
Infective disorders in man and the higher animals, 
so far as we know them, belong chiefly to the 
second variety of parasitism ; to the first variety 
belong some of the cases of parasitism m the lower 
animals ; perhaps also in man (e g. animal para- 
sitism) Whatever truth there may be in this 
division of parasitism, it must be borne in mind 
that it IS not yet clear that every no\ ous parasite 
IS capable of secreting products which are poisonous 
to the host. To illustrate this question of para- 
sitism in the animal kingdom and its relation to 
phagocytosis, the description given by E Metchni- 
koff in his Lemons sur la Pathologie compar^e de 
VMammatxon (1892) will be adhered ta t, 

(iommencing with the lowest in the aninitlmde» 
the unicellular organisms, such as th^ amom, it 
has been mentioned that the solid living particles, 
(diatoms, bacteria, &c.) ingested by them may serve 
as food ; but some of the hving bodies absorbed, 
instead of being digested, may actually produce a 
fatal disease. Thus, as Metch^off ha&^owa, the 
amceba may take into its substance a microsp^ra 
(an organism composed of nucleated rOi^-cells, 
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multiplying by division) which multiplies to such 
an extent as to kill the amoeba. This is an example 
of fatal infection of a unicellular organism by a 
mrasite. Examples of similar parasitism in other 
l^ly plants and animals are well-established. In 
some instances the living bodies, diatoms and 
bacteria, are ingested and digested by the organism, 
in other instances the ingested living body multi- 
{dies and destroys its host. 

The study of phagocytosis becomes more compli- 
cated in multicellular organisms. Of the three layers 
of cells of which the majority of these organisms are 
composed, namely, the ectoderm, end^erm, and 
mes^erm, it is the last to which the property of 
ph^ocytosis is eventually limited in the process of 
evolution. This limitation of the phagocytosis to 
the mesodermic cells is attained only gradually. 
The sponges, animals composed chiefly of ectoderm 
and endoderm, with a well-developed mesoderm, 
protect themselves against harmful bodies by means 
of their contractile ectodermic cells, but also by 
the phagocytic power of the mesodermic and endo- 
dermic cells. In them the mesodermic cells play 
a large rSle in the normal digestion of the organism. 
Some of the Ccelenterata possess no mesoderm, and 
in these (Hydra, for example) the endodermic cells, 
which have the property of sending out amoeboid 
processes and of ^rforming the normal digestion of 
the organism, play the rSle of phagocj^es ; in other 
similar animals, the ectodermic cells are also phago- 
cytes. Such animals are without any vascular sys- 
tem. This is also absent in the Medusas, which, 
however, possess a mesoderm differing from that of 
the sponges in the fact that the mesodermic cells 
play no part in the normal digestion of the animal. 
These mesodermic cells are, however, the phago- 
<grtes. They surround and attack harmful substances 
introduced into the substance of the animal, and 
may unite together, forming plasmodes^ an example 
of the formation of giant-cells low down in the 
animal scale. In all animals higher than the 
medusae, namely, echinoderms, worms, vertebrates, 
this formation of plasmodes, or giant-cells, by the 
union of mesodermic cells is very common, the 
plasmode in some instances completely surrounding 
the foreign body or parasite, as in fig. x. 



Fig. 1. — A Giant-cell in ActinouycosU enclosing the 
dlubs of the fungus (700 diam.). Ruflfer. 

The Classes Mollusca and Arthropoda possess 
a vascular system, filled with a liquid containing 
colourless cells. These cells are mononuclear; 
their protoplasm is in one variety granular, in 
another hyaline. They act as the phagocytes of the 
animal. Numerous experiments have shown that, 
after a lesion of a part of the animal, these cells 
accumulate near the injured spot as they do in an 
‘inflamed * area in warm-blooded animals. A simi- 
lar accumulation occurs around inert foreign bodies 
introduced into the animal ; and the cells also 
take up pigment-granules injected into the tissues 


(Haeckel, 1862). The best example of infection 
in such animals has been brought forward by 
Metchnikofif as occurring in the water-flea, Daphnia 
magnUi which in a pond was found infested with a 
kind of ye^t-fungus, Monospora bicuspidata. At 
certain periods an epidemic of this disease will kill 
off nearly all the daphnise in the pond. A study of 
the process shows that the ripe spores of the fungus 
are eaten by the daphnia, and pass through the 
intestinal wall into the body cavity. Here the 
elongated spores become surrounded by the leuco- 
cjrtes, and one of two events may happen. The 
spores may rapidly increase in number and fill the 
body-cavity, eventually destroying the life of the 
daphnia ; or, becoming surrounded by leucocytes, 
they undergo degeneration, so that they are killed 
or are not fatal to the daphnia. 



Fig. 9.— a phago<yte of the Pio. 3. •— A spore of the 
Daphnia containing two Monospora enclosed by 

unaegenerated spores of the phagocytes, and undergo- 
Monospora, (Metchnikoff, mg degeneration. (Metch- 

Virchow’s A rchiv, vol. xcvi.) nikoff, ibid.) 

In both cases there is a struggle between the 
leucocytes and the germinating fungus : in the first, 
the fungus overcomes the resistance of the leuco- 
cytes ; in the second, the leucocytes surround and 
finally digest the spores of the fungus. 

In the very young tadpoles of the lower amphibia 
(urodeles) phenomena similar to those occurring in 
mollusca have been observed by Metchnikoff and 
others. Thus, after a slight injury to the non- 
vascular fin of the tadpole, the amoeboid cells collect 
at the injured spot, the fixed cells of the tissue 
taking no part in the process. In older tadpoles, 
when the blood-vessels are developed in the fin, 
there is still this accumulation of amoeboid cells at 
the injured spot ; but there are also the phenomena 
of inflammation such as are observed in the higher 
animals, namely, acceleration of the blood -stream, 
&c. As Metchnikoff points out, both the phe- 
nomena in the very young and those in the older 
tadpole must be classed as ‘inflammatory,* although 
in one case there is no vascular change. Similarly, 
the phenomena following an injury or an infection 
which have been described as occurring in inverte- 
brate animals possessing a mesoderm must be classed 
as inflammatory ; not as belonging to a completely 
developed process of inflammation, but as forming 
one of the stages in the evolution of the inflam- 
matory process in the animal kingdom. 

Phagocytosis in the higher animals is a part of 
inflammatory and of infective processes. All pri- 
mary inflammatory processes are infective, that is, 
due to a living infective agent. The study of the 
nature of inflammation and that of the process of 
infection are in reality to be conducted on the same 
lines, both being due to the introduction into the 
healthy organism of a harmful agency, which may 
either remain localised in its action, or may become 
generalised. 

The cells which act as phagocytes are derived 
from the middle layer of the embryo (mesoderm), 
and are some varieties of leucocytes, the endothelial 
cells of the vessels, and the elements of the splenic 
pulp. The endothelial cells possess the power of 
contractility in many animals. In leprosy they not 
uncommonly contain large masses of the Bacillus 
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leprse. In rabbits inoculated intravenously with the 
Bacillus tuberculosis, these cells take up the bacil- 
lus ; a similar phagocytosis occurs with the bacillus 
of swme-erysipelas. The endothelial cells and 
the elements of the splemc pulp are also macro- 
ph^es 

varieties of leucocytes, including those 
possessing phagocytic action, are described on 
p. 156 

Leucocytes can digest suitable particles taken 
into their substance This digestive power is a 
property inherent in all original cells In some 
cases of infective disease, the living bictena have 
been observed to undergo tins digestion in the 
phagocyte , they lose their protoplasm, leaving the 
investing membrane, which also finally disappears ; 
and they also lose the property of being stained by 
some aniline dyes, such as vesuvine Examples of 
this are found in recurrent fever in the ape, and in 
the Streptococcus erysipelatis in man (Metchnikoff ). 
Some of the bactena may be digested and others 
not, the latter infecting the organism generally. 
This has been observed in tuberculosis and m 
5wine-erysipelas 

It has been a question whether the bactena 
taken in are living or not ; but it has been proved 
by Metchnikoff that they are in some cases not 
only living, but virulent, since a single phagocyte 
of a pigeon (an animal refractory to anthrax) con- 
taining anthrax -bacilli has been separated, and the 
bacilli cultivated in a suitable medium, proving on 
inoculation fatal to mice, &c 

The two varieties of leucocytes which act as 
phagocytes appear in some instances to be selective 
in their action Thus in man it is the neutrophile 
leucocyte which takes in the Streptococcus erysipe- 
latis and the gonococcus , the mononuclear leuco- 
cyte remaining inactive. On the other hand, the 
mononuclear leucocyte is the phagocyte of the 
Bacillus leprae , the neutrophile variety remaining 
inactive 

Instead of digesting the bacterium, the phago- 
cyte may prevent it developing. Thus the spores 
of anthrax injected into fowls and frogs (which are 
refractory to the disease) commence to germinate, 
but are taken up by the leucocytes If, however, 
the body-temperature of the fowl be lowered by 
cooling the animal, or that of the frog increased by 
warming, the activity of the leucocytes is dimi- 
nished, and the spores then germinate rapidly, the 
bacilli invading the whole body. 

In other cases the leucocytes do not take in the 
infective agent, as in mice and guinea-pigs mfected 
with anthrax, and in pigeons and rabbits infected 
with fowl-cholera; and accordmg to Metchnikoff 
the more virulent the infection, the less phago- 
cytosis occurs 

Why the leucocyte, possessing as it does the 
property of absorbing solid particles, refuses in one 
instance to act as a phagocyte, or why in, another 
only one variety of leucoc) te acts as a phagocyte, 
although both are present, is perhaps in part ex- 
plained by what has been described as chemiotaxts 
Immunity). Certain substances have the 
^ower of attracting leucocytes, others actually 
lepel them — positive and negative chcmiotaxis. 
Thus most bactena, living or dead, as well as their 
chemical products (toxins), papain, and leucine 
Attract leucocytes ; while the most virulent bactena, 
atrong solutions of sodium and potassium salts, 
alcohol, chloroform, glycerine, bile, quimne, and 
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jequinty repel them. Some substances act in a 
neutral manner 

Chrome infective processes * — The beat examples 
qf such processes are tuberculoses and lepro^. 
The formation of miliary tubercle has been ascribe 
to the proliferation of the fixed cells of the organ 
affected, that is, the alveolar cells of the lungs, the 
hepatic cells, &c, ; leucocytes playing but little part 
in the formation. This is the view usually held. 
From a study of tuberculosis in the early stage, 
produced by the intravenous injection of the bacillus 
in rabbits, Metchnikoff concluded that in the 
liver the tubercle is formed not by the hepatic cell, 
but by the phagocytes, the mononuclear leucocytes 
and the endothelial cells The agglomeration of 
phagocytes forms the tubercle, the fusion of some of 
the cells forming giant-cells , the tuberculgf nodule 
js therefore purely mesodermic m origin, and is 
produced by the phagocytes accumulating to attack 
the bacilli. The polynuclear leucocytes readily 
absorb the bacilh, but soon die, being absorbed by 
the mononuclear leucocytes (the macrophages). 
The macrophages are more resistant to the bacilli, 
and may destroy them In leprosy, also, Metch- 
mkoff considers that the cells containing the bacilli 
are phagocytes struggling against their invasion ; 
the leprous nodule would thus be ranged with the 
tubercular nodule as one of purely mesodermic 
origin Sidney Martin. 

PHANTOM TUMOUR.— Synon. : Hysterical 
Tympanites , Spurious Pregnancy 

Definition — A peculiar enlargement of the 
abdomen, occurring in females belongmg to the 
hysterical class It is supposed by the patient to 
be an actual tumour, or to be due to pregnancy, 
but It can be made at once to disappear by placing 
her under the influence of chloroform 

Description and Diagnosis — The phantom 
tumour is charactetised by a more or less general 
prominence of the abdomen forwards, varying in 
degree The enlargement may attain a consider- 
able size, but IS always quite symmetncal. The 
projection is most marked about the middle of the 
abdomen, and usually a depression or constriction 
IS observed below the chest and above the pubes. 
It IS rounded, smooth, and quite regular, presenting 
a uniform soft feeling, quite distinct from that of 
gaseous distension, fluid accumulation, or a solid 
mass. The enlargement is peculiarly movable, as 
a whole, from side to side. There is no sense of 
true fluctuation Percussion yields a resonant note, 
but not usually excessive, and it may be of a 
muffled character. On examination per vaginam 
nothing abnormal can be detected, such as would 
be associated with ovarian or uterine enlargements, 
or with pregnancy Should there be any doubt 
whatever as to the nature of the supposed tumour. 
It may be at once cleared up by placmg the patient 
under the influence of chloroform or other anaesthe- 
tic, when the swelling immediately disappears, the 
abdomen becoming quite flat; but it ^gradually 
returns, even before the patient returns to con- 
sciousness, on the removal of the anaesthetic* 
There is no pam or tenderness in connection widi 
the enlargement ; nor are any symptoms due to 
pressure or other causes observed . while the 
patient usually presents distinct signs of the hys- 
terical condition. There ought, therefore, to he no 
difiiculty m the diagnosis of a phantom tumour. 
What is the actual cause of the enlargement is 
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by no means clear, but most probably it is due to 
a kind of paralysis of the intestines depending 
upon disordered innervation. 

Treatment.— In a mtient having a phantom 
tumour, the general and medicinal treatment for 
hysteria is that princi^ly called for. She should 
be constantly impressed with the fact that the en** 
largement is not really a tumour, and is of no con- 
sequence. The condition is by no means easy to 
get rid of, but for this object galvanism may be 
applied to the abdomen, or, in obstinate cases, the 
TOtient may be put repeatedly under diloroform. 
The use of pressure, by means of an abdominal 
bandage or mastic apparatus, might be serviceable 
in some cases. The tx)wels should be kept freely 
opened. Frederick T. Roberts. 

PHARYNX, Affections of.— Synon. : Fr. 
Maladies du Pharynx \ Ger. Krankheiten des 
Pharynx , — In this article the affections of the 
pharynx will be described under the following 
headings 

1. Acute Inflammation of the Pharynx, p. 1216. 

2. Chronic Inflammation, including Hyper- 
trophic Pharyngitis, and Atrophic Pharyngitis 
{Pharyngitis sicca)^ 1216.' 

3. Acute Infectious Phlegmon, p. 1217. 

4. Erysipelatous Pharyngitis, p. 1217. 

5. Gangrene of the Pharynx, p. 1217. 

6 . Retro-pharyngeal Abscess : (a) acute primary 
form, (^) chronic secondary tubercular form, p. 1217. 

7. Syphilis of the Pharynx, p. 1218. 

8. Tu^rculosis of the Pharynx, p. 1219. 

9. Tumours, Innocent and Malignant, p. 1219. 

la Pharyngocele (pressure-pouch), p. 1219. 

11. Stenosis of the Pharynx, p. 1220. 

12. Foreign bodies, a 1220. 

13. Neuroses of the Pharynx, p. 1 220. 

14. Pbaiyngomycosis, p. 1221. 

I. Acute Inflammation of the Pharynx. — 
Synon. ; Acute Pharyngitis. — This affection is 
commonly catarrhal in type, and associated to a 
greater or less extent with acute inflammation of 
Uie tonsils. It may owe its origin (l) to exposure 
to cold and damp ; (2) to a rheumatic or gouty con- 
stitution ; (3) to the poison of an infectious disease, 
especially syphilis and scarlet fever ; (4) to certain 
drugs ; and (5) to a direct irritant, such as bums 
and scsdds, injury, hot condiments, raw spirits and 
tobacco-smoke. It is probable that most of the 
cases classed under (i) and (2) are caused by micro- 
organisms, the conation appearing at times to be 
of an infectious nature. 

Symptoms. — There is at first a dryness and 
feeling of heat, stiffness and discomfort in the 
pharynx, which is increased to actual pain on 
swallowing. Soon the secretion, which was 
checked for a time, increases in amount and be- 
comes mucoid and stickv, or muco-purulent in 
character. The patient has a constant desire to 
hawk and clear the throat. The soft palate, tonsils 
and walls of the phaiynx are generally congested 
and swollen, and the uvula cedematous, 

and greatlv increased in size. The inflammation 
has a marl^ tendency to pa» upwards into the 
naso- pharynx, where it may involve the mucous 
lining of the Eustachian tubes, or downwards into 
the larynx, causing hoarseness or temporary loss of 
voice. Unless thm is much tonuUar involvement 
the coDsiitutional symptoms, elevation of tern* 
peratufe and increase of pulse-rate, are idigfat. 
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Frequent attacks of acute inflammation may give 
rise to the chronic form of pharyngitis, and in 
adults acute inflammation, particttlarry in smokers 
and drinkers of raw spirits, is apt to supervene on a 
pre-existing chronic pharyngitis. It is to be borne 
in mind that acute inflammation of the pharynx 
may, in its early sti^^, be confounded with other 
far more serious diseases— e.g. diphtheria, scarlet 
fever, &c. If the constitutional disturbance be out 
of proportion to the local inflammation the practi- 
tioner should be on his guard lest he mistake for a 
simple acute pharyngeal catarrh a pharyngitis 
toxaemic in origin and due to a grave infectious 
disease. 

Treatment In the uncomplicated cases 

the inflammation tends naturally to run a short 
course. A saline aperient, placing the feet in hot 
water, and a dose of Pulv. Ipecac. Co. (p, viij to- 
xij) are generally sufficient. A fomentation round 
the neck affords relief if there be stiffness and pain, 
and slight enlarp^ement of the cervical lymphatic- 
glands. Steam inhalations (Tinct. Benzoini, jj to- 
the pint of hot water) are useful, if there be laryn- 
geal involvement (p. 745). In cases that are dis- 
tinctly rheumatic in origin salicylate of sodium, and 
in sthenic gouty inflammations colchicum with 
citrate of lithium, will be indicated. Guaiacum or 
krameria lozenges may be given as soon as the 
secretion from the mucous glands has become free 
and the acute inflammatory swelling has subsided. 

2. Chronic Pharyngitis, including hyper- 
trophic and atrophic pharyngitis {Pharyngitis sicca). 
Chronic inflammation of the pharynx may be the 
sequel of repeated acute attacks, or may occur in 
persons who have not suffered from acute pharyn- 
gitis, but who are great smokers, or drinlcers of 
spirits, or who habitually overstrain the voice, as in 
the case of clergymen, auctioneers, costermongers, 
&c. It is frequently found in association with 
chronic naso- pharyngeal catarrh. In certain cases- 
the inflammation appears to be of a chronic 
catarrhal nature, in others there is little to be seen 
but hypertrophic enlargement of the lymphoid 
nodules of the pharynx. No useful purpose is- 
served by describing these types as separate condi- 
tions, since commonly they arc found in association, 
though one or other may predominate. 

The term ‘ atrophic pharyngitis * or ‘ pharyngitis 
sicca * is frequently applied to a chronic condition 
in which the mucous membrane of the pharynx is 
thinned, smooth and dry from deficient secretion of 
mucus ; and complaint is made of abnormal dryness^ 
of the throat. This condition may be found in 
association with atrophic rhinitis, but freouently 
occurs independently. In chronic catarrhal cases 
the mucous membrane of the pharynx is relaxed *, 
it has a slightly congested appearance, and dilated 
venules are seen on the posterior pharyngeal wall, 
which is often hidden by sticky plugs of 

tenacious mucus. The soft palate, tonsils, and 
uvula frequently present a similar condition. In 
the hypertrophic or granular form numerous small 
red gelatinous-looking granules are seen on the 
posterior wall of the pharynx. These are due to- 
an hypertrophy of the lymphoid tissue of the 
phalanx which is in general collected around the 
muciparous glands. Frequendy there is also seen 
a lateral fold of thickened mucous membrane and. 
submucous tissue lying behind the posterior pillar 
of the fauces and simulating a third friucial pillar 
{laiiral hypirirophU pharysigitis). This conaitioii* 
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of hypertrophic pharyngitis in some cases mves rise 
to no symptoms ; in others, particttlarW in de- 
bilitated, neurotic or dyspeptic individuals and in 
women at the menopause, great complaint is made 
of loss of voice, heat, a perpetual desire to clear 
the throat and a certain amount of pain and diffi- 
culty m swallowing. In children a condition of en- 
largement of the lymphoid nodules in the pharynx 
is often seen and is invariably associated with post- 
nasal ‘ adenoid ’ vegetations. 

Treatment. — So many cases of this affection 
are dependent upon a general constitutional con- 
dition that attention must always be first directed 
to the patient’s general health. Thus, if gout, 
rheumatism, dyspepsia, portal engorgement, 
ansemia, or a general neurotic condition be present, 
appropriate general treatment must be combined 
with topical applications to the pharynx. Smoking 
and over -use of the voice must be prohibited ; and 
rest, bracing air, and tonics enjoined Topical 
applications are of limited value For the removal 
of tenacious mucus, a solution of bicarbonate of 
sodium and borax (of each 5J to eight ounces of warm 
water) may be employed as a spray, and iodised 
glycerine ( lodi, gr vj ; Potassii lodidi, gr xij ; 
01 Menth. pip mviij ; Glycenni, ad jj), or 
glycerine of tannic acid may be applied to the 
pharynx by means of a camel’s-hair brush The 
most satisfactory results in the treatment of chronic 
pharyngitis are obtained in the cases in which the 
granular lymphoid hypertrophy is well marked 
The destruction of the granular nodules by means 
of the galvano-cautery gives marked and often last- 
ing relief Some cases of chronic pharyngitis defy 
all treatment, particularly those m which the patient 
declines to give up the habit of smokmg It is a 
fact difficult to explain, but undoubted, that de- 
struction with the galvano-cautery of granular 
lymphoid nodules not infrequently cures the loss 
of voice from which patients may suffer Spraying 
with a 5-per-cent, solution of hydrochlonde of 
cocaine renders the application of the electnc 
cautery quite rainless In atrophic cases (pharyn- 
itis sicca) the local apphcation of glycenne 
iluted with an equal quantity of rose-water reheves 
the sensation of dryness in the throat 

3 Phlegmonous Pharyngitis (Acute in- 
fectious phlegmon of the pharynx) — This most for- 
midable affection is, fortunately, of rare occurrence. 
It may be traumatic in ongin, but in not a few in- 
stances no history of injury can be obtained It 
commences as a severe acute pharyngitis ; the 
mucous membrane becomes deeply congested and 
oedematous, the lymphatic glands enlarge and the 
neck increases in bulk and becomes infiltrat^ and 
brawny. The constitutional symptoms are intense, 
and there is great elevation of temperature and 
rapidity of pulse-rate. Deglutition is impossible ; 
and pharyngeal oedema along with laryngeal involve- 
ment (oedema glottidis) cause extreme dyspnoea or 
even death from suffocation. In other cases death 
results from septicaemia or exhaustion. At the 
post-morUm examinatioa there are found intense 
diffuse purulent infiltration of the mu(x>as membrane 
and submucous cellular tissues and the general 
appearances of septicaemia. In marked examples 
of this temble condition treatment is unavailmg, 
and death always molts. 

4. Eryslpelatoun Pharyngitis.— By many 
er^pelu of the pharynx is held to be identical in 
origin with phlegmonous pharyngitis ; but, though 


there is much to be said in favour of this view, the 
clinical differences are so great that it is well lor 
the present to consider them two distinct patho- 
logical conditions. Erysipelas may attack the 
pharynx primarily or, may be secondary to 
erysipelas, the latter being of far more frequent 
occurrence. The symptoms are practically those 
described as cxxurring m j^ilegmonous pharyngitis, 
but are much less severe. Suppuration is very ex- 
ceptional in erysipelas. The process may spread 
to the larynx, causing oedema and mtense dyspnoea. 
There is rapidity of pulse, h^h fever, and marked 
constitutional disturlknce ; albummuria occurs in 
almost every case, and not infrequently ddinum and 
coma. The dia^osis is easy in cases secondary to 
erysipelas of the f^e, but is extremely difficult m the 
rare primary examples of the disease. Erjrsipelas, 
though frequently fatal, is, as a rule, recovered from. 
When death results it is m general due to heart- 
failure, acute oedema of the larynx, or pneumonia. 

Treatment —The patient may be given ice to 
suck, and a cloth wrung out of iced water and 
frequently changed may be wrapped round the 
neck Nourishing fluia food wim brandy and 
digitahs (especially when the pulse is feeble) and 
quinine must be administered Tincture of per- 
chlonde of iron is, m the writer’s opmion, useless. 
Should sjrmptoms of dyspnoea arise due to acute 
oedema of the larynx, free scarification of the mucosa 
may be tried ; and if this fail rapidly to relieve the 
djrspnoea, intubation of the larynx or preferably 
tracheotomy must be at once undertaken. 

5. Gangrene of the Pharynx is rare. It 
may be a sequel to either of the two last-described 
affections or may be met with m syphilitic disease 
of the pharynx It is a very rare complication of 
diphtheria, scarlet fever, measles, typhoid fever, 
and small-pox In greatly debilitatea patients it 
may supervene on divers forms of ulceraoon of the 
pharynx. The gangrene may occur in patch^ or 
a large portion of the pharyngeal wall (cuffiue gan- 
grene) may be involved . in the former t^ r eco very 
commonly takes place after separation of the 
sloughs ; m the latter extreme foetor of the breath, 
enlargement of the cervical lymphatic glands, pro- 
found septicsemic symptoms widi high fever and 
rapid pulse occur, and death from heait-frdlure or 
septicsemia results. 

Treatment — Inhalations of steam charged with 
some volatile antiseptic (carbohc aad, thymol or 
eucalyptus) may be used ; or the j^iarynx may be 
sprayed with a solution of bimodide of mercuiy 
(I to 3,000) or permanganate of potassium, or be 
paint^ with iodised glycenne. Nourishu^ fluid 
food must be administered, and stimidants and 
digitalis will be needed to combat the mtense pro- 
stration. Treatment is, as a rule, of little viuiie, 
most cases terminating fatally. 

6. Retro-pharyngeal Ahnoesa.— This con- 
sists of a collection of pus beUreen the poaterior 
wall of the pharynx ana the bodies of the cervical 
vertebrae. Two types of the affisctkm, differing 
greatly m their ongm, course and prognosl l , «ru tt 
be separately described: (i) the acute primuy; 
(a) the chronic, commonly tubercular, type. 

(1) Acute pnmary relio-phaxyngea] abaoe» it the 
more frecpient and mme formidable type. It muf 
be met with at any age, but the great ina|ot^ of 
cases occur in young ddldren, between the 
thud aad twen^-faurth monffis of flfe. tn these 
young patients it always cemrneaces as a seppuiative 
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adenitis, affecting definite lymphatic glands, 
which are placed in firont of the upper cervical 
vertebrae on either side of the middle line of the 
neck and between the posterior pharyngeal wall in 
firont and the prevertebral aponeurosis behind. 
These glands are well marked in infiuits and very 
young children, but diminish greatly in size, or even 
disappear entirely, after the seventh year. This 
suppurative lymphadenitis is the result of Infection 
with micro<o]^anisms, almost always streptococci, 
which have gained entrance through some small 
abrasion of the mucous membrane of the pharynx 
or naso-pharynx, or even of the face (cracks and 
fissures, or posably as the result of eczema). Though 
the vast majority of cases of acute retro- pharyngeal 
abscess commence as lymphadenitis, the inflamma- 
tion may commence in the connective tissue as a 
result of mechanical injury or some ulceration ot 
the pharyngeal mucous membrane. Acute abscesses 
in the case of adults are of this variety, but such 
are quite exceptional. Acute retro-pharyngeal ab- 
scess tends to occur chiefly in debilitated children, 
and in those who suffer from syphilis, tuberculosis 
or acute infective diseases, in which the resistance 
of the tissues to microbic infection is greatly lowered. 
In certain cases, however, children apparently per- 
fectly healthy are suddenly attacked. The pus is 
commonly vety foetid. The condition develops 
rapidly ; there is high fever, marked snoring at night, 
and pain in the throat, greatly increased by swallow- 
ing. In certain cases food taken regurgitates through 
the nose. Dyspnoea Ibecomes urgent ; cyanosis 
appears ; there is stridor and often cough. The 
cervical lymphatic glands are enlarged and the neck 
is held stiffly, as all movements are attended with 
much pain. On inspection of the pharynx— pro- 
vided that there be no difficulty in opening the 
mouth, as is sometimes the case — the posterior wall 
of the pharynx is seen deeply congested and 
bulged forwards ; and fluctuation may be made out, 
almost always in the pharyngeal swelling, and 
sometimes externally in the neck about the angle of 
the jaw. In some cases the bulging occurs chiefly 
in the naso- pharynx, in others in the laryngeal 
region ; in these latter dyspnoea from laryngeal 
oedema is particularly threatened. 

(2) The chronic, commonly tubercular, form is 
the less frequent type of retro- pliaryngeal abscess. 
It is almost always dependent upon tubercular 
disease of the bo^es of the cervical vertebra, 
though it may in rare instances be due to cold ab- 
scess arising in connection with the prevertebral 
glands, unassociated with vertebral caries. The 
affection is free from the marked constitutional dis- 
turbances described in connection with the acute 
form. Its course is chronic ; there is little or no 
elevation of temperature or pain referred to the 
phaiynx. Commonly symptoms of disease of the 
bodies of the cervical vertebrae precede the forma- 
tion of an abscess ; and there is generally rigidity 
and deformity of the neck. In contradistinc- 
tion to the acute form this affection is found in 
children or young adults, and is quite unusual in 
infants under twelve months old. The pharyngeal 
swelling and fluctuation are, as a role, e^y recog- 
nised. The prognosis, owing to the almost constant 
association with vertebral caries, is unfavourable. 

Trsatmsnt.— I t must be borne in mind that it 
the abscess burst spontaneously death almost in- 
evitably results, owmg to the pus gpiimng entrance 
to the respiratoiy passages ana causing suffocation 


or septic pneumonia ; and that even before bursting 
of the abscess can occur a fatal result may be caused 
by spasm of the glottis, oedema, or asphyxia, due 
to the bulk of the abscess obstructing the lower 
phaiynx. Surgical treatment is therefore always 
demanded. In very urgent cases a vertical incision 
may be made into the abscess by a knife introduced 
from the mouth ; but this method is objectionable, 
owing to the risk of pus gaining access to the air- 
passages, and the probability of septic infection of 
the abscess-cavity occurring, owing to the open 
wound communicating directly with the mouth. 
Jf this method be employed at all it must be with 
the child so placed that the pus will tend to run out 
of the mouth rather than into the larynx, i.e. the 
mouth must be inclined downward. It is far better 
to make an external incision along the posterior 
margin of the sterno- mastoid (Chiene), and after 
incising vertically the deep cervical fascia and draw- 
ing forward the great vessels of the neck, to punc- 
ture the abscess and dilate the opening with sinus- 
forceps. A drainage-tube is then introduced, and 
in cases secondary to tubercular disease of the 
vertebral bodies the latter maybe attacked directly, 
any carious or necrotic portions being removed. 
This operation has the great advantage that it can 
be aseptically carried out. It must be invariably 
undertaken in all chronic tubercular cases, and is 
to be recommended as a rule in the acute type, 
except perhaps in those instances in which, owing 
to the abscess being on the point of bursting, or to 
extreme dyspnoea, the result of oedema of the 
larynx, the surgeon fears to administer an anjesthetic. 
In such cases incision of the abscess through the 
mouth is to be performed. 

7. Syphilis of the Pharynx, — Syphilis may 
attack the pharynx in the primary, secondary, or 
tertiary stage, and may be acquired or of congenital 
origin. 

Primary chancre may occur on any part of the 
pharynx, but the tonsil is by far its most frequent 
site. The lesion is seldom chaiacteristic, indura- 
tion being frequently absent or little marked, and 
ulceration often very pronounced. Not infrequently 
a correct diagnosis is only arrived at on the appear- 
ance of secondary manifestations of the disease. 

Secondary syphilis commonly affects the pharynx, 
though the parts that suffer most are the tonsils 
and anterior faucial pillars. An erythema especially 
involving the above-named parts, and causing 
shedding of the swollen epithelium, gives place to 
erosions, and several of these may coalesce to form 
large irregular or serpiginous patches. These 
erosions chiefly affect the free margin of the soft 
palate, the tonsil and pillars of the fauces, and 
much less frequently are situated on the posterior 
wall of the pharynx. 

Mucous tubercles {.plagues muqmuses) are com- 
mon in the same situations. Such ulceration as 
occurs in secondary syphilis is almost always super- 
ficial, and is generally the result of the breaking 
down of mucous tubercles. The ulcers have a 
greyish base and well-defined ed^es, and though 
thw extend suMrficially they remain shallow. The 
suffering caused by these lesions seldom exceeds a 
moderate degree of soreness, thus differing markedly 
from the intenselv painful tubercular ulcerations. 
For secondary syphiUtic ulcers and erosions, in addi- 
tion to mercurial treatment, the lesions s^uld be 
touched twice daily with a 2-per-ccnt. solution of 
chromic add. 
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In t$rticiry syphths^ the pharynx may be the seat 
of a locahsed ^mma, and the usual situation of 
tins lesion is the postenor wall of the upper half of 
the pharynx, most commonly in the naso-phaiynx, 
where the swelling is hidden from view by the soft 
palate. When such a gumma breaks down a deep 
excavated ulcer (not infrequently involvmg the ver- 
tebral bodies) is seen, with a foul discharge, sloughy 
base and circular margin, external to which is a 
ring of intensely congested mucous membrane. 
Owing to the great loss of substance which these 
ulcers occasion, much deformity from cicatrisation 
IS prone to occur When the soft palate and the 
posterior pharyngeal wall are simultaneously in- 
volved, adhesion between these parts may result. 
Stenoses of the pharynx, descnbed below, com- 
monly owe their ongin to tertiary syphilis. A 
puckered radiatmg cicatrix on the postenor wall of 
the pharynx is not infrequently found as a result of 
a healed tertiary ulcer. Gummatous ulcers are 
wonderfully amenable to treatment with iodide of 
potassium 

8 . Tuberculosis of the Pharynx — This is a 
somewhat rare affection and is scarcely ever met 
with as a primary disease, being almost always 
secondary to pulmonary or laryngeal tuberculosis 
In such cases it is a late symptom and frequently 
leads to a rapidly fatal termination. It is not un- 
common to find a more chronic form of tubercular 
disease of the pharynx in patients suffering from 
lupus of the face or nasal passages The disease 
presents itself m the pharynx in ( i ) an acute and 
(2) a chronic type The disease commonly com- 
mences in the soft palate or phaiynx as a thickemng 
of the mucous and submucous tissue m which tuber- 
cles develop Soon these break down into ulcers 
which are shallow and increase in size superficially 
by coalescence one with another Around these 
ulcers, which have greyish cheesy bases, numerous 
miliary tubercles are seen covered by gelatinous 
transparent mucous membrane These miliary 
tubercles are characteristic of the disease Perfora- 
tion of the soft palate or pharyngeal wall is quite 
unusual The affected parts become infiltrated and 
stiff, and all movement is inefficiently performed 
Pam IS extreme Swallowing may cause such 
agony that the patient refuses food rather than 
attempt the act of deglutition There ensue the 
usual symptoms of advanced tubercular disease — 
wasting, fever, night-sweats, and marked prostra- 
tion, end ng m speedy death. In the more chronic 
form, so etimes descnbed as lupus of the pharynx, 
there are fewer tubercles, much nodular thickening, 
and a more chronic callous form of ulceration. In 
both forms of pharyngeal tuberculosis it is the rule 
to find the neighbounng l3rmphatic glands enlarged 
and caseous. 

Treatment. — In the most advanced cases pal- 
liative treatment alone is possible, e.g. spraying 
the throat with a 2-per-cent, solution of cocaine 
h>drochlonde or painting the part with a soluuon 
(15 per cent.) of menthol in olive*oil or paroleme. 
In all other cases an attempt at eradicating 
the disease must be made, for though permanent 
cure IS exceptional, marked improvement often 
results for a tune, at least, from curetting with 
a sharp spoon the cocainised pharynx or soft 
palate, and then applying daily a solution (25 to 
75 per cent ) of lacuc aad. ^The general treat- 
ment of tubercular disease will be at the same time 
undertaken. 


9. Tumours of the Pharynx, Innocent and 
Malignant.— The phaiynx is not a common seat 
of tumours. Among innocent growths papillomata 
alone are not infrequently found They may be 
situated on any part of the mucous membrane, most 
frequently on the margins of the palate, fauces and 
uvula, and on the postenor wall of the pharynx. 
Fibromata, lipomata, naevi and cysts are very rarely 
met with. These tumours give rise to symptoms 
only when they are of considerate size. Fibro- 
mata and lipomata tend to assume a pedunculated 
appearance Such tumours as well as papillomata 
may generally be cut off with scissors, or, if of 
large size, removed by the galvano-cautmy snare 
Sessile growths must be enucleated after mviding 
the mucous membrane underneath which they he. 

Malignant tumours occur more frequently m the 
pharynx than do mnocent growths. Sarcomata 
are rare, epithelioma being the form of malignant 
tumour commonly met with. The site of the 
epithelioma is commonly on the lateral or pos- 
tenor wall of the pharynx, but pnmary pha^n- 
geal epithelioma is much more uncommon than an 
extension of the disease from tongue, tonsil or 
soft palate on to the walls of the pharynx. In 
epithelioma pain is a prominent s3nxmtom, and the 
act of deglutition causes so great suffering that the 
patient refuses food rather l^n endure the agony 
attendant on swallowing it. There is a sensation 
as of a foreign body in the pharynx, mtense pam in 
the ear if the cancer be on the lateral wall of the 
pharynx, enlargement of the cervical lymf^dc 
glan^, and putnd blood-stamed muemd secretion 
which flows from the mouth. There is frequently 
difficulty in opening the jaws sufficiently widely to 
enable inspection of the pharynx to be satisffictonly 
undertaken In sarcoma of the pharynx the above 
symptoms may be present but m a less marked 
degree, the bulk of the tumour rather than the pain 
it causes occasioning the chief part of the sjnnptoms. 

When ulceration has occurred m malignant dis- 
ease it sometimes closely simulates the appearance 
found in tertiary syphilitic disease, and the ad- 
ministration of i(^ide of potassium may be required 
to clear up the diagnosis. 

Treatment of malignant disease of the pharynx 
consists whenever possible m removing the cancer, 
taking care to cut widely clear of the dLsease. 
The operaUon is not infrequently successful in 
sarcoma, but m epithelioma recurrence of the disease 
IS almost invariable The tumour may be attacked 
from the mouth, but this gives m all cases insuffi- 
cient access to the growth. Sub-hyoid or lateral 
pharyngotomy is a much supenor method, and one 
or other should in all cases be employed (for details 
concerning these procedures wcmtIcs on c^permdve 
surgery must be consulted) Epuhelioma of the 
pharynx m the condition m which it commonly 
comes under the notice of the surgeon, wi^ con- 
siderable glandular mvolvement, is as a rule m- 
operable, or at any rate operations undertaken for 
Its cure prove futile. In such cases paUktive^iieat- 
ment is all that remains to the practitioner. This 
may be summed up as conashng of spraying with a 
soluUon (2 per cent.) of cocaine prior to the taking 
of food, morphine fr^y administered to dispel the 
agomsug pain, and feeding fer rsetum when de- 
glutition can no longer be ^irotmed. 

10. PhAPyngooela is t^ name gtven to a 
peculiar bag-like diverticulum frequentiy d escri b e d 
as an oesophageal pouch (pressuie-poiidi^ of the 
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cesopht^us). Almost alwap, however, these 
pou^es have their origin at the lowest part of the 
pharynx and should be described in connection 
with this part. They are rare, but not so rare as is 
generally Wd to be the case. Their origin is stUl 
very obi^re. In a typical example a pouch is 
found starting from the pharynx just above the com* 
mencement of the oesopha^s and passing down- 
wards behind the gullet and in front of the bodies 
of the vertebrae. In general the pouch bulges 
towards the left side, though the orifice by which it 
opens into the phar^x is accurately mesial and is 
commonly slit-like with its long diameter trans- 
verse. These pouches are by many held to be due to 
the pressure exercised b^ the food in deglutition 
forcing outwards a hernial protrusion of mucous 
memluane and submucous tissue. This pressure of 
the bolus of food undoubtedly tends to enlarge the 
pouch when once it is formed, but the constant 
poddon of the orifice points strongly to the origin 
being traceable to some congenital malformation ; 
commonly there is no muscular tissue in the wall 
of the pouch. Pharyngoceles rarely cause sym- 
ptoms until middle hfe, when the sac reaches a 
size sufficiently laige to give rise to difficulty in 
deglutition. The patient may at the beginning of a 
meal swallow well ; soon deglutition becomes diffi- 
cult and some of the food is returned, usually but 
slightly changed, but sometimes decomposed The 
more the pouch is filled with food the greater 
becomes the difficulty in d^lutition. In certain 
cases, especially where the pouch is large (i.e. 
4 inches long and capable of holding from 2 ounces 
to a quarter of a pint of fluid), a softish tumour 
is appreciable in the neck and can be emptied by 
external pressure. In time the symptoms become 
so marked that death from starvation threatens. In 
order to appreciate the information obtainable from 
the passage of a bougie, it must be remembered 
that at one time the bougie may pass without diffi- 
culty into the stomach (say 16 inches or more) and 
at the next essay may be caught in the pouch and 
its further prc^ess arrested. In the slighter cases, 
in which the pouch is small, pressure on the neck 
has been recommended during deglutition to prevent 
food entering the sac. Palliative treatment, how- 
ever, is of no avail. Extirpation of the sac has been 
in several cases safely performed with the most 
gratifying result. It can be carried out by an in- 
cision on the left side of the neck along the anterior 
margin of the steroo-mastoid muscle. A sound in- 
troduced into the pouch through the mouth greatly 
facilitates the procedure. 

1 1. Stenosis of the Pharynx is commonly the 
result of the cicatricial contraction of syphilitic 
ulcerations, but may owe its origin to bums, scalds, 
tubercular ulceration or to traumatism. The most 
frequent form is the result of adhesions, commonly 
partial, rarely complete, between the soft palate 
and neighbouring parts, particularly the posterior 
wall of the phar)^ Stenosis of the laryngeal 
portion of the pharynx is fortunately much more 
uncommon. In complete adhesion of the soft 
I»1ate to the posterior pharyngeal wall nasal respira- 
tion is impossible and the month becomes drv nom 
mouth-breathing. The semes of smell and taste 
ractically disappear and speech is indistinct, 
hottld the soft pdate be draped downwards and 
•dhere in part to the base of the tongue, the 
narrowing may become so extreme that only a small 
rubber tube may be able to pass through the stric- 


tured opening. In such instances swallowing be- 
comes a matter of the utmost difficulty and the 

g itient must be fed with fluids or semi-solids only. 

xamples of stenosis such as the above are easily 
recognised. In the diagnosis of narrowing of the 
lower part of the pharynx the laryngoscope will be 
needed. Stenosis in this situation is most serious, 
respiration and deglutition being both gravely com- 
promised ; and there is great danger of asphyxia due 
to the impaction of a l^lus of food during its pro- 
longed passage through the narrowed tube of the 
lower phaip^nx. Complete stenosis in this region is 
obviously incompatible with life. 

Treatment. —As a rule examples of partial adhe- 
sion of soft palate to the posterior wall of pharynx 
and to the base of tongue are best left alone. If the 
former be complete it may be divided, and an india- 
rubber ball, which can be inserted into the orifice 
and blown up m st/u, may be used to prevent re- 
adhesion. In extreme cases of the latter form the 
stricture may be * nicked ’ by cutting upwards into 
the soft palate, and bougies frequently passed or a 
tube worn for some time. The tendency to re- 
contraction is very great. Stenosis of the lower 
part of the pharynx, when marked, demands opera- 
tive treatment owing to the risk of asphyxia. A 
preliminary tracheotomy having been performed, 
the stricture is incised in a backward and upward 
direction with the aid of the laryngoscope, and 
dilatation by bougies must be carried out regularly. 
In all the above cases treatment is most dishearten- 
ing owing to the great tendency to re-contraction 
that is present. It is, however, remarkable how 
little stenosis due to partial palatal adhesion seems 
to distress many patients. 

12. Foreign Bodies in the pharynx are as a 
rule substances which the patient has attempted to 
swallow. Their removal is in general easily effected 
by means of the finger, within reach of which they 
commonly lie, or by curved forceps. They are 
frequently fish-bones, or splinters of bones ot 
mammals or birds ; not infrequently, however, in 
gluttonous individuals, a large bolus of food — 
commonly meat — becomes impacted in the lower 
pharynx, and may rapidly cause death from asphyxia. 
Such may demand the instant performance of a 
laryngotomy to save life, after which the bolus of 
food may be extracted by the mouth or pushed 
down into the stomach % means of a bougie. 
Foreign bodies in the pharynx, e.g. coins, nuts, 
fruit-stones, &c., which children have previously 
had in their mouths, may commonly be got rid of 
by holding the little patients up by the legs and 
stimulating coughing by tickling the throat with a 
feather, or by shaking the child so held head down- 
wards. 

13. Neuroses of the Pharynx may be 
divided into (a) motor ; and (d) sensory. 

{a) Motor tuuroses may be paralytic or spasmodic. 
Paralysis of the soft palate is commonly diphtheritic 
in origin. Paralysis of the pharyngeal constrictors 
is more commonly the result of hysteria, or of 
central origin as in bulbar paralysis, though it may 
occur as a sequel of diphtheria. Frequently the 
paralysis is unilateral, though it may affect both 
sides. Paralysis of the pharyngeal constrictors 
causes difficulty in deglutition when unilateral, and 
when bilateral the act of swallowii^ cannot be 
performed and the patient must be fed with a tube. 

treatment of the paralysis depends upon its 
cause. In post*diphtheritic paralysis in which the 
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prognosis is very good, strychnine administered 
internally is of undoubted benefit, and some good 
may result from local application of the faradic 
current. 

Spasm of the pharynx is seen as a very formidable 
symptom m hydrophobia and sometimes in tetanus 
[see Tetanus), but apart from these terrible maladies 
It IS almost always of functional origin It is 
common in hysteria, in which condition difficulty 
m deglutition due to this cause is not infrequently 
complained of, and may also be observed in neurotic 
individuals, particularly in association with tonsil- 
litis and chronic pharyngitis The treatment must 
be directed to the cause 

[b) Sensory neuroses . — Anaesthesia of the pharynx 
may be due to hysteria, diphtheria, bulbar paralysis, 
or general paralysis. It may be complete or partial, 
unilateral or bilateral, and is commonly found in 
association with piaralysis of the larynx and soft 
palate Should the larynx be sufficiently anaesthetic 
to permit of food entenng it the symptoms are 
urgent, otherwise they are in general but little 
noticed Hyperaesthesia and abnormal sensations 
of heat, foreign body, pricking, smarting, spasm, 
or obstruction in the pharynx are chiefly noticed in 
hysterical patients, though they may be met with m 
gouty patients, in dyspeptic alcoholics and hypo- 
chondriacs The most common form of panesthesia 
IS that in which a neurotic female complains of a 
lump in the throat {globus hystericus) 

Neuralgia is uncommon and may be very severe 
It IS most frequently seen in neurotic women in 
whom there is some slight abnormality, e g chronic 
pharyngitis 

14 Pharyngomycosis Leptothricia —The 
Leptothnx buccalis is a fungus which may be con- 
sidered a normal inhabitant of the human mouth, 
and It IS difficult to understand why in certain cases 
It lakes on an abnormal activity of growth and 
forms milk-white patches on the tonsils, fauces, 
tongue, posterior third of the soft palate, or posterior 
wall of pharynx The scrapings from these patches 
show, on microscopical examination, the long 
threads of the fungus with stratified epithelial cells 
and amorphous granular detntus. The patches of 

f rowth are commonly circumscribed, somewhat 
rmly adherent to the mucous membrane, and 
raised above its surface. There is no surroundmg 
inflammation The symptoms caused by this con- 
dition are in general trivial ; heat, irritation and 
dryness in the throat are complained of, and some- 
times a degree of dysphagia or cough. There is no 
fever, increase of pulse-rate, pain, or other consti- 
tutional symptom, and the absence of these dif- 
ferentiates the condition from diphtheria. When 
the tonsils alone are affected, the condition might 
be mistaken for chronic lacunar tonsillitis ; a closer 
examination will, however, show that the adherent 
milky-white patches are very different from the 
yellow cheesy foul-smelling pellets that he in and 
are easily turned out of the tonsillar crypts. Carious 
teeth, chronic tonsillar enlargement, dyspepsia and 
impairment of the general health, all seem to pre- 
dispoiiC to the immoderate growth of the fungus, 
The treatment commonly advised consists in re- 
moving the patches, preferably by burning with 
the gafvano-cautery, but recurrence is the rule, and 
this method is very unsatisfactory. It is an un- 
doubted fact that most cases left alone get well 
without topical treatment. It is therefore wiser to 
attend to tne general health, enjoining sea*air and 
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tonics, and to pay particular attention to the diges- 
tive functions and to the hygiene of the hionth. 
A visit to the dental surgeon, with extraction ot 
stumps, filling of canous teeth and removal of the' 
tartar, followed by amputation of the tonsils or 
destruction of their crypts, will in many cases prove 
effectual m cunng a condition which has defied 
many appkcations of the galvano-cautery. 

Herbert F. Waterhouse. 

PHIMOSIS (ipi^ba;, I confine).— Synon. ; Fr. 
and Ger Phimosis — A morbid condition of the 
penis, in which the prepuce cannot be drawn back 
over the corona of the glans Su Penis, Diseases 
of. 

PHLEBITIS a vein) — Infiammation of 

a vein See Phlegmasia Dolens ; and Veins, 
Diseases of. 

PHLEBOLITH avein ;andXfSo5, astone). 
A concretion formed m a vein. Su Concretions ; 
and Veins, Diseases of 

PHLEBOTOMY a vein; and rinwa, I 

cut) — A synonym for venesection. Su Blood, 
Abstraction of. 

PHLEGM (^X^, I bum; I am inflamed}.^ 
A popular name for sputum or expectoration. Su 
Expectoration ; and Sputum, Examinauon of 

PHLEGMASIA DOLENS [Phlegmasia^ inflam- 
mation ; and dolens y painful) — Synon Phlegma- 
sia Alba Dolens ; Pop White Leg ; Fr. Phlegmasia 
Alba Dolens ; Ger Phlegmasia Dolens. 

This IS a disease having very distinct characters 
and easily identified It has, therefore, been long 
fiimiharly known both to the profession and the 
public. Except in lying-in women it is uncommon, 
few medical men seeing well-marked or charac- 
teristic cases of it under any other circumstances ; 
and It IS for the most part as a disease of the puer- 
peral State that it has been the subject of study and 
mvestigation. 

^Etiology. — Phlegmasia dolens affects both 
sexes, and no age is exempt from it. It has been 
met with in the new-born infiint as the result of a 
septic condition. It may attack any part of the 
b<^y, but one or other of the lower limbs is the 
ordinary seat of the disease. Occasionally it seizes 
one lower limb first and then the other, or may 
extend from the one to the other The well- 
characterised disease, as it affects lying-in women, 
IS an affection of one or other of the lower limbs, 
very rarely of both. The left 1 ^ is for more fre- 
c^uently affected in the puerperal state than the 
right ; and the left leg is supposed to be more fre- 
quently affected than the other unoer whatever cir- 
cumstances the disease occurs. In lying-in women 
the comparative frequency of this alfection, and of 
several other morbid conditions on the left fl^e, is 
believed to depend on the circumstance tha^ihe 
parts on that side of the pelvii are more fir^uently 
subjected to pressure and braising than the parts on 
the other siae. Tears of the cervix, for example, 
are somewhat more frequent on the left than the 
right side. This probalmr arises firom the compaia- 
uve frequency of the right lateral obliquity of the 
uterus throwing the diteetion of the uterine power 
of labour across ^ mesial line to the left iMe of 
the pelvis. The disease afiects multipane nlokt than 
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primipane. It is prone to recur in successive con- 
finements. 

From the variety of circumstances under which 
phlegmasia dolens may occur it will be easily ap- 
prehended that it may arise in any period of 
pregnancy or of the puerperal state, but the usual 
time of its appearance in lying-in women is the 
second week after delivery. It rarely commences 
in the first week, less rarely in the third ; seldom 
subsequently in the puerperal state. 

The special proneness of lying-in women to this 
disease probably depends on the changes in the 
blood, viz. the increase in the amount of water and 
in the number of the white corpuscles, and the 
diminution in the amount of the albumen and in 
the number of red corpuscles, which prevails during 
pregnancy, and on the natural formation of throm- 
boses in the uterine sinuses at its termination. 

Besides the puerperal state, other conditions 
render a patient liable to phlegmasia dolens. 
Among these are convalescence from fever — 
especially typhoid — dysentery, disease of the rectum, 
malignant disease of the uterus, uterine fibroids, 
arrest of menses, and malignant and tubercular 
disease generally. Occurring in connection with 
any of these conditions the disease may vary greatly 
in severity, from being scarcely recognisable to its 
utmost degree of intensity. But its liability to 
severity is not the same in all circumstances. For 
example, in connection with malignant diseases of 
the womb it is often very slight and chronic. The 
complaint has been frequently observed to affect 
the leg of the side corresponding with a previously 
commenced pleurisy. Wallich and Pinard regard 
this pleurisy as probably due to small pulmonary 
infarctions. 

Anatomical Characters,— The post-mortem 
appearances referable to phlegmasia dolens vary, 
especially in the presence or absence of thrombosis 
of the veins. Phlebitis and thrombosis are, how- 
ever, generally found, with more or less associated 
inflammation of connective tissue and of the lym- 
phatics. The intravenous blood-clots vary in 
extent, sometimes occurring as high as the vena 
cava inferior. They vary in appearance, being 
more or less decolourised, more or less softened, or 
even in parts diffluent. They may be adherent to 
the veins, partially organised or separable from 
them. They may entirely block the veins, or may 
allow the pass^e of blo^ between them and the 
wall of the vein or through their substance as by 
a tunnel. In recent cases the clot adheres to the 
internal coat of the vein, which is blood-stained. 
The coats are thickened and inflamed, and the 
surrounding cellular tissue is also sometimes 
specially hardened. In cases complicated with 
pyaemia there may be found suppuration of the 
clots, and other appearances observed in that con- 
dition. 

Pathology. — Various theories, which reflect 
the pathology of the times at which thw appeared, 
have been held concerning the nature of phl^;masia 
dolens. The disease was ascribed to a metastasis 
of lochia by m^y patholc^te, and by others to a 
met^tasis of milk. The discovery of the lympha- 
tics in the century led to the first attempts of a 
truly scientific kind to solve the mystery of the 
nature of this affection, the suggestion bei^ that it 
arose from their injury and obstruction, 'file next 
attempt to account for this disease was based on 
the important discovery of the thrombosis of the 


veins of the affected limb. This was erroneously 
assumed to be an invariable or essential condition 
of the disease, which was accordingly now regarded 
as phlebitic. But the occurrence of the lesions 
regarded as essential, the phlebitis and thrombosis, 
without the development of the characteristic ap- 
arances of the affected limb ; and, on the other 
nd, the occurrence of the characteristic appear- 
ances without the simultaneous presence of the 
phlebitis and thrombosis, demonstrated the insuf- 
ficiency of the phlebitic theory. The next theory to 
be mentioned is a sort of retrogression to humoral 
pathology. It alleged that a morbid condition 
of the blood, of undefined nature, is, along with 
phlebitis and thrombosis, necessary for the produc- 
tion of the disease. 

Another theory is that the disease, as it is seen in 
lying-in women, is essentially a parametritis, pro- 
bably of septic origin — that is, an affection of the 
cellular tissue, commencing, indeed, in the close 
neighbourhood of the womb, but extending to re- 
mote parts, and, it may be, prevailing in them, while 
the original inflammatory affection of the womb 
and its immediate neighbourhood has diminished, 
or even disappeared. Parametric inflammation 
extends in a similar manner occasionally as far 
as the cellular tissue around the kidney. When 
it extends to a limb, it is believed to be the cause 
of the phlegmasia dolens, and to have the phlebitis 
and lymphangitis with their secondary thromboses 
as its consequences. 

The divergence of the views as to the causation 
of phlegmasia is probably in part due to the fact 
that there is more than one variety of the disease. 
We may distinguish a thrombotic form in which 
the clotting of the blood in the vein is either a 
primary condition or due to some mild degree of 
septic infection, and a cellulitic or parametritic 
form in which the cause of the thrombus is to be 
found in the inflammatory changes occurring out- 
side the vessel wall. The occurrence of apyrexial 
cases of endometritis, due to the presence of the 
streptococcus in utero, shows that the absence of rise 
of temperature does not exclude some degree of septic 
infection ; and the fact that in the great majority of 
cases of white leg there is some degree of fever 
tends to show that a mild form of septic infection is 
the commonest exciting cause. Further evidence 
in favour of this view is to be found in the fact 
tliat Widal and Chantemesse have demonstrated the 
presence of streptococci in the clot in the affected 
veins in the uterus and broad ligaments in three 
cases complicated by phlegmasia alba dolens. It 
may well be urged that every case of true white leg 
in which both the veins and the lymphatics are 
affected, as distinguished from what may be termed 
a swelled leg where the veins alone are involved, is 
the result of some degree of septic infection at the 
time of delivery. That this is so in the parametritic 
variety, associated as it often is with extensive in- 
volvement and sloughing of the subcutaneous tissue>. 
there can be no doubt. 

In the primary thrombotic form of phlegmasia the 
o^urrence of the thrombus is usually attributed to 
the increased tendency of the blood in the puer- 
perium to coagulate, acting in conjunction with, 
dilatations of ^e veins and a feeble circulation. 
Further bacteriological investigations are required 
to prove that this form of white leg can 'occur in- 
dependently of septic infection. 

The great barrier to progress in. our knowledge 
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of the nature of phlegmasia dolens is the rarity 
of post-mortem investigations, and the sometimes 
doubtful character of the evidence thejr afford. 
Very few unexceptionable post-mortem investiga* 
tions have ever been made in this disease Such 
an inspection must be made in an early stage, and 
m a patient dying accidentally from some cause un- 
connected with the disease of the limb Now, the 
disease is not only not fatal in an early stage, but it 
might be asserted that by itself it is not fatal at all 
—that death, apparently from it, occurs only in 
complicated cases — in such as run an extraordinary 
and rare course 

Symptoms — As a rule, phlegmasia dolens is pre- 
ceded by a slight access of feverish phenomena, 
seldom by a distinct rigor There is also some- 
times an indefinite malaise for a day or two, before 
the pain in the limb is complained of Another 
premonitory symptom is described, but it is certainly 
not always present — namely, pain and tenderness 
in the region of the womb, especially affecting 
that side of it corresponding to the limb about to 
be swollen 

The first definite announcement of the disease is 
generally acute pain along the course of the femoral 
vein, or in the calf, or above the ankle In these 
situations the thrombosed vein can frequently be 
felt, but not invariably, for sometimes the tender- 
ness, sometimes the swelling, prevents its being 
made out , and sometimes this thrombosis is absent, 
at least in parts where it can be felt through the 
skin Soon the pain and tenderness extend over 
the whole affected parts, which may be the whole 
limb, and often a feeling as of aching in the bones 
is complained of The pain is sometimes along 
the internal saphenous vein, which may be traced by 
the finger till it dips to join the femoral 

Simultaneously with the complaint of pain, or 
within a day or two after it, swelling appears, which 
gradually spreads and increases in hardness This 
swelling is not like ordinary oedematous or ana- 
sarcous swelling in the sensation it communicates 
to the hand of the physician, or in the history of its 
commencement and progress Wnen it commences, 
and again as it disappears, it may be, comparatively 
to Its perfect state, soft, and it may pit on pressure ; 
but when, a few days after its appearance, it is 
fully developed, it is very tense, and nearly as hard 
as a solid india-rubber ball, and does not pit on 
pressure The swelling may appear at once all over 
the limb, but frequently it commences above and 
spreads downwards Sometimes the inverse course 
is followed It not rarely affects only the lower 

f arts of a limb, very rarely the upper parts only 
t does not affect the posterior more than the 
anterior surface of the limb It rounds off the 
figure of the limb, but does not distend the skin or 
destroy the form so entirely as anasarca. If the 
skin IS pricked the exudation is a coagulable 
lymph Vesicles or blisters are at times present 
on the skin Occasionally there is an erythe- 
matous blush over parts of the limb ; but this is not 
common, and it may be confin^ to a narrow 
strip along the course of a subcutaneous vein or 
lymphatic. 

In a charactenstic and fully developed case, such 
as IS frequently observed in the puerperal state, 
the limb presents a remarkable appearance. The 
swelling affects the labium and hip and the whole 
limb, only rarely rising higher. The form of the 
limb is partly retained, but its features are all 
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rounded and nearly lost in the swelhng. Its colour 
is white, and hence the name occasionally used of 
* white leg,* and formerly of ‘ milk leg,* when it 
was supposed to be due to a metastasis of milk. 
But besides being pale, it is glossy ; or its surfisce 
resembles that of polished marble, and the disease 
IS sometimes call^ * marble leg * In the milder 
cases the swelling is less, and softer, and may be 
confined to a part of the limb. 

The limb may be kept in an extended attitude, 
or It may be slightly flexed at the j'omts Move- 
ment of It causes much suffenng, and the power of 
voluntary motion is almost completely lost while 
the disease continues. 

After the disease has lasted nme days or there- 
abouts, It generally makes no further progress, but 
recedes, the pain and swelling diminishing The 
rate of this recession vanes very much, being pro- 
bably more or less directly in proportion to the 
restored permeability of the vessels In about 
68 per cent of the cases complete resolution occurs 
In a favourable case several weeks may elapse 
before the disease disappears, while in other cases 
the cure may be further or even indefinitely de- 
layed. The temperature throughout rarely exceeds 
102®, and IS often less 

Complications — The disease is sometimes 
complicated by other affections, or by aggravations 
of some of its conditions Among such occurrences 
are inflammation and suppuration of the mtnnsic 
joints of the pelvis, erysipelas, limited abscesses ot 
penphlebitic ongin, diffuse suppuration of cellular 
tissue, gangrene of any part or of a varying amount 
of the entire lower portions of the affected limb 
These complications or aggravations cause much 
danger to life, and in this respect their influence 
varies according to circumstances But there are 
other complications or aggravations which are more 
often fatal They may be summed up in the terms 
‘embolism* and ‘pyaemia,* and are the conse- 
quences, on the one hand, of detachment of a 
thrombus in the femoral, or in still larger veins, or, 
on the other hand, of a more slow breaking up of 
blood-clots into dJbnsy more or less punform, 
which enters the circulatory current, and induces a 
general toxaemia, simple or infective, according to 
the conditions under which the clots soften 

SequeL/E. — The most frequent sequela of 
phlegmasia dolens is persistent aemng of the limb. 
This IS liable to be increased by cold and damp 
weather, and by derangement of the general health, 
as well as by exercise Another is a tendency to 
oedema of the ankles, more or less persistent. 
Sometimes the limb remains deficient m muscular 
power The atrophy of the muscles may lead to 
the development of club foot. Rarely, the hmb is 
not only powerless but wasted. And m some very 
uncommon cases it is the subject of a great hyper- 
trophy of the cellular tissue, simultaneous with 
muscular wasting, and this Cellular hypertrophy 
may be complicated with more or less extensive and 
intractable ulceration. Such cases probably result 
from permanent destruction of large vascuBtr areas. 

Diagnosis. — The diagnosis of phlegmasia d<d«QS 
requires no discussion. The disease can scarcely 
be confounded with any other if its history is taken 
into consideration : only it is necessary to retaember 
that oedema with phlebitis or accompanying vaikose 
veins may somewhat resemble it. 

TebatmeiH'. — T he treatment of ^l^masia 
dolens should be both constitutional and loctX As 
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the condition often runs a somewhat asthenic 
course, in the early stage ammonia in effervescence, 
with quinine, according to the amount of pyrexia 
present and Uie general condition of the ]^tient, 
and in the Utter st^e iron, are generally useful, 
with as much sedative as may be indicated by the 
severity of the pain. l/>cal treatment is very im- 
portant. The limb is to be kept at rest, either in 
an extended or flexed position, as may prove most 
comfortable, and supported on a pillow raised at 
the foot, with the pressure of the bedclothes kept 
off by a cradle. Sometimes hot belladonna-fomen- 
tations are most comfortable to the patient’s feel- 
ings, but more freauently wrapping the limb in 
cotton wool sprinklea with equal parts of belladonna 
and chloroform liniments, with oil-silk outside, 
gives the greater relief. When the swelling is 
subsiding gentle bandaging with a light flannel 
handle is very serviceable. If the phlegmasia be 
associated with septicaemia, its general treatment 
will of course vary with the general treatment of 
the toxaemia. 

After the acute stage of the disease is past, the 
sequel® have to be dealt with. Of these the most 
frequent are aching, swelling, oedema, and muscu- 
lar weakness of the limb ; and for these the most 
eflicient, but by no means invariably successful, 
remedies are frictions, bandaging, and faradisation. 
After all active disease has disappeared, and after 
danger of dislodging thrombi has passed, the 
patient may resume the use of the leg. No exact 
statement can be made of the time at which the 
danger of embolism is passed. It may prove sud- 
denly fatal as late as thirty-seven days after de- 
livery. 

The very rare form of the disease accompanied 
by extensive cellulitic inflammation of the sub- 
cutaneous tissues of the thighs requires energetic 
stimulant treatment, and free incisions may have to 
be made. 

Persistent local hardness and tenderness, pro- 
bably periphlebitic, may be treated locally by 
gentle frictions with a mixture of mercurial and 
belladonna ointments, but in using frictions of all 
kinds the danger of dislodging a thrombus is not 
to be overlooked. Internally, small doses ot 
potassium iodide with quinine or iron are useful 
adjuvants. 

J. Matthews Duncan. 

George F. Blacker. 

PHLEGMATICTEMPERAMENT.-.&# Tem- 

PBRAMENT. 

PHLEGMON {<p\ 4 y»f 1 bum — as a medical 
term, glow, am inflamed).— Synon. : Fr. Phlegmon ; 
Ger. £ntzundutigsgeschwulst — This term may be 
deflned as a circumscribed area of connective tissue 
in process of acute inflammation. The word is 
now almost obsolete. 

PHLEGMONOUS.— A term applied to ex- 
tremely acute inflammation of the cellular tissue, 
spr^ing widely, and accompanied by great exu- 
dation, with brawny hardness, intense redness, 
heat, and pain. See Cellulitis. 

PHLYCTENULE a blister).— A 

small vesicle, not exceeding in bulk the diameter of 
a pea, as in sudamina, miliaria, and herpes. The 
term is sometimes alk) used in connection with 
ophthalmia. See p. 503. 


PH 08 PHATIC CALCULUS.-Description. 
Phosphate-of-lime calculi are sometimes formed in 
the kidney, but much more frequently phosphatic 
stones are a secondary deposit on some pre-existing 
nucleus. They form dense or porous white layers, 
frequently showing the glistening crystals of the 
triple phosphate on the surface. Such masses are 
soluble in acids, insoluble in alkalis or water, 
friable, and fusible. They develop rapidly, and 
may reach an enormous size. 

Treatment. — When of moderate dimensions, 
phosphatic calculi may be easily removed by 
lithotrity ; but, as it is often difficult to ensure the 
removal of every minute particle, and as they are 
often accompanied by chronic cystitis and deficient 
expulsive power of the bladder, recurrence is not 
infrequent, and the ultimate result unfavourable. 

William Cadge. 

PHOSPHATURIA.— A healthy man excretes 
some 2-3 ‘5 grammes of phosphoric acid in his urine 
in the course of 24 hours. This is in part derived 
from food, and is in part a product of metabolism, 
within the body, of phosphorus-containing sub- 
stances, such as nuclein and lecithin. In the 
urine it is in part combined with alkali-metals and 
in part with calcium and magnesium. 

The endogenous phosphate-excretion is subject to 
marked fluctuations, as also is the relative excre- 
tion of phosphates and of nitrogen, but our know- 
ledge of the conditions upon which these depend is not 
yet sufficient to supply information of conspicuous 
clinical value. Strictly speaking, the term * phos- 
phaturia ’ should only be used to denote an increased 
excretion of phosphates beyond the normal limits. 

However, the name is often incorrectly applied 
to the passage of urine which is rendered turbid by 
the precipitation of the earthy phosphates which it 
contains, the presence of which is thus rendered 
evident. Such precipitation is merely dependent 
upon the reaction 01 the liquid, and affords no 
evidence of an unduly large output of phosphoric 
acid. Urine containing such sediments may be 
alkaline, amphoteric, neutral, or even faintly acid 
in reaction. The sediment is colourless, amor- 
phous or showing crystalline points, and is readily 
dissolved by acids. An iridescent film is usually 
formed upon the surface of the urine. 

Amorphous phosphatic sediments consist of the 
normal phosphates of calcium and magnesium. 
Calcium Hydrogen Phosphate (CaHPOj may also 
be present in the amorphous deposit, and in 
amphoteric or faintly acid urines is sometimes de- 
posited in rosettes of wedge-shaped crystals, con- 
stituting the so-called stellar-phosphate sediment. 
Owing to its insolubility in alkaline liquids am- 
monium • magnesium phosphate (MgNH^PO.), 
usually known as ‘ triple phosphate,’ is apt to be 
deposited in crystollinc form. The crystals are 
often large enough to be visible to the naked eye, 
and usually have the form of triangular prisms, 
with oblique ends — the well-known * coffin-lid’ 
crystals — but stellate and feathery forms arc also met 
with. The deposition of these crystals is naturally 
favoured by alkaline fermentation, and the result- 
ing formation of ammonium carbonate, but the 
requisite ammonia may be derived from the am- 
monium-salts present in nndecomposed urine. 

Very rarely crystalline deposits of normal Mag- 
nesium Phosphate (Mg,(POJ,-^ 32 H, 0 ) have been 
observed, consisting of highly refractive rhombic 
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tables, and in a case of dilated stomach, in which 
magnesia had been fireely administered, Bradshaw 
irecently observed a deposit of long acicular crystals, 
which he believes to consist of Magnesium- 
Hydrogen Phosphate (MgHP04). 

Causation. — Deposit of phosphates takes place 
an many diseases — diseases often of an opposite 
character, and having no pathological resemblance 
— for example, in acute cerebral lesions ; towards 
the close of cases of pleurisy, pneumonia, and 
jrheumatic fever ; in certain penods of typhoid 
fever , and in acute mania But it may be taken 
as proved that there is no morbid condition, charac- 
terised by definite and constantly occurring sym- 
ptoms, and accompanied by the deposit of phos- 
phates in the unne, which can be entitled to the 
designation of a * diathesis * Prout’s descnption 
■of the phosphatic diathesis is merely that of ammo- 
•niacal urine Golding Bird associated the deposit 
with symptoms of irritative dyspepsia, hypo- 
ohondnasis, and temporary exhaustion of the ner- 
vous power • symptoms which are not unlike those 
said to be characteristic of the so-called oxalic-acid 
diathesis {see p 1136) Remembenng, however, 
that phosphatic deposit does not necessarily or fre- 
quently mean excess, but depends on diminished 
acidity or on alkahmty of the urine, it will be more 
profitable to notice this condition. 

The urine becomes neutral or alkaline from the 
presence of either fixed alkali, potash or soda, or 
of the volatile alkali, ammonia The continued or 
frequent presence of alkaline urine from fixed alkali^ 
unless due to a vegetarian diet or the free admini- 
stration of alkalis, denotes disorders, generally 
characterised by debility, anaemia, and nervous 
dyspepsia ; it may and does occur in the course of 
many, even acute, diseases ; it represents an altered 
condition of blood and nutrition ; but it is not typical 
of any one malady or diathesis, nor, so far as analyti- 
cal investigations have yet gone, is there any clear 
evidence of the truth of the theory that excess or de- 
posit of phosphates and alkaline urine are the result 
of increased cerebral action or of brain-disease 

Urine rendered alkaline by carbonate of ammo- 
nium IS always accompanied by deposit of both 
forms of the phosphates. The alkalinity is the 
result of decomposition of the urea , there is the 
peculiar ammoniacal odour, reaching sometimes to 
intense putrid foetor This decomposition is due 
to the presence and action of certain bacteria which 
cause the urea to split up into carbonate of ammo- 
nium and water These bactena are probably in- 
troduced through the catheter, but the change may 
occur in those for whom a catheter has never been 
used, and in them it is supposed that the bacteria 
may find their way along the mucous membrane of 
the urethra, or through the medium of the circula- 
tion. Ammoniacal unne is always indicative of 
lowered vitality, either from age or disease, or spinal 
injury ; it points to no altered condition of blo^ or 
constitution, but is the result of local disease. The 
.phosphates which are so freely thrown down are the 
'triple phosphate and the amorphous phosphate of 
(Wium; they are readily deposited on any pre- 
'existll:^^ nucleus, whether it be a stone, a mot of 
•blood, a roughened ulcerated portion of bladder, or 
any foreign body; but without this pre-existing 
nucleus it but rarely, if ever, happens that such 
concretions form. 

Treatment.— As there is no real phosphatic 
^diathesis requiring special management, it follows 


that the treatment should consist m removing the 
cause of the alkahmty of the unne from fixed alkali 
The two most common causes are dyspepsia and ner- 
vous and general debility. In those cases of chronic 
vomiting and imtable dyspepsia in which the urine 
loses and recovers its acidity several times daily, 
no special remedies addressed to the state of the 
unne can be of any avail. The mineral acids have 
long been relied on for restonng the natural acidity 
of alkahne urine ; it seems certain, however, that 
they have no very marked influence in this respect, 
but simply act beneficially by their indirect tonic 
effect on the system. Phosphoric and benroic aads 
may slightly ^d to the acidity of the urine, and 
opium and belladonna in certain conditions of 
nervous irritability are known to have the same 
effect , but, speaking generally, the mineral, v^e- 
table, and acid tonics are r^uired in almost all 
cases, and with them the usual adjuncts, namely, 
good air and exercise , the cold sea-water bath , a 
well-selected generous diet, largely composed of 
animal food ; and relief from anxiety or over-work 
For alkalinity and phosphatic deposit depending 
on ammoniacal decomposition, it must be remem- 
bered that m this state the unne is almost always 
secreted acid The local disease which causes it 
must, if possible, be remedied a stone should be 
removed ; an atonic bladder emptied at stated 
intervals by the catheter, and washed out with 
antiseptics, if necessary In certain cases, as m 
the cystitis of enteric fever, the administration of 
urotropine has very beneficial effects The strength 
is always to be upheld by rest, good diet, and tomes. 

William Cadge 
A. E Garrod. 


PHOSPHORUS-MAKERS.— Occupation- 
Diseases. 

PHOSPHORUS, Poisoning by.— Synon. ; 
Fr. Intoxication Phosphoric \ Gcr Phosphorver^ 
giftnng 

Phosphorus acts as a poison only when in the 
form of yellow, common, or soluble phosphorus; 
in the allotropic form of red or insoluble phosphorus 
it is generally thought to be mert, but this is doubt- 
ful Poisoning by phosphorus may be (i) acute or 
(2) chrome 

On the Continent phosphorus, in the form of the 
tips of lucifer matches, is frequently used for suiadal 
purposes. Acute poisoning by phosphorus is also 
not uncommon m this country. In England phos- 
phorus IS most commonly taken m the form of * rat 
paste’ or ‘phosphorus paste,* a vermm-destroyer 
composed of butter or other fiits and phosphorus, 
coloured with Prussian blue Chronic phosphorus- 
poisoning from the mhalation of phosphorus-vapours 
has long been recognised. 

Anatomical Characters.— These are well- 
marked, and consist of extreme fiitty degeneration 
of the liver, and also of the gastnc mucous mem- 
brane, kidneys, and cardiac muscular fibre. 91 ie 
liver IS also greatly enlarged and white ; and the 
organ frequently taJtes fire on the mere application 
of a spirit-lamp fllame. On microscopical exami- 
nation the organs affected are seen to be mfiltrated 
with granular fritty matter, soluble in ether ; the 
gastric tubuli are also filled with granular &t ; and 
the striated muscular fibre has more or less tom- 
pletely lost its normal appearance, and been con- 
verted into a similar granular material. 
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Symptoms. —I. Acute Phosphorus-Poisoning.^ 
When a phosphoras mixture is swallowed a dis- 
agreeable taste is perceived, which is occasionally 
followed by a burning sensation in the throat, 
gullet, and stomach, and speedy vomiting. But 
these signs of the local action of the poison may be 
either absent or altogether inconsiderable. At any 
rate, as a rule, these and the diarrhoea and colicky 
pains describe by some writers soon pass off, 
leaving the patient apparently nearly well ; though 
a careful examination may reveal a small, feeble 
pulse, and when the patient is questioned, the 
existence of obscure wandering pains may be ad- 
mitted. In the course of a few days — usually two, 
three, four, or five — the patient becomes listless, 
dull, and slightly jaundiced. There is much head- 
ache and sleeplessness, together with a general 
febrile condition, gradually passing into a ‘ typhoid* 
state ; increasing jaundice ; scanty, high-coloured, 
bile-stained urine; and a quick and very feeble 
ulse. Muttering delirium supervenes ; there may 
e violent vomiting of yellow, biliary mucus ; and 
the patient gradually sinks, and dies after a day 
or two, or perhaps three or more, of acute dis- 
ease, and usually within a week of the admini- 
stration of the poison. Death may occur, however, 
at any period, from one or two to eight or ten days, 
after a fatal dose of phosphorus, which may, perhaps, 
be taken as half a grain for an adult person. 

Variations from the above course of symptoms 
may be noted. In one class of cases the symptoms 
betoken a predominance of nervous action. Thus 
there are cramps and pains in the limbs, great 
prostration and faintness, convulsions, and, finally, 
coma. In another class, occasionally observed, 
haemorrhagic symptoms are prominent, such as 
bloody vomits and haemorrhagic diarrhoea. As an 
early symptom a phosphorescent condition of the 
vomit^ matters, and, more rarely, of the urine, 
may be noted ; and in nearly all cases a peculiar 
garlicky odour of the breath is perceptible. The 
phosphorescence or luminosity of the rejected 
matters is of course best seen in the dark. If the 
phosphorescent condition of the vomit exist, this 
permits of no naistake in the diagnosis ; but if this 
condition be absent, the garlicky odour of the 
breath, and an enlarged condition of the liver, 
greatly aid in the diagnosis. 

2 . Chronic Phosphorus- Poisoning, — Chronic 
phosphorus-poisoning consists in poisoning by phos- 
phorus-vapours. Workers in common or yellow 
ph(»phorus exhibit a singular form of disease from 
which workers in red or amorphous phosphorus 
are exempt. This consists in caries of the teeth 
and necrosis of the lower jaw. See Teeth, Dis- 
eases of ; and p. 1112. 

Prognosis. — This is in all cases very unfavour- 
able, and no general rules can be laid down as to 
the issue. 

Treatment. — We know but little respecting 
this matter. Good results appear to be obtained 
from the administration of an emetic of copper 
sulphate, followed by a magma of magnesia, and 
the use of mucilaginous drinks. The iSst results, 
however, have followed the administration of oil 
of tiurpentine, which some regard as a specific 
antidote to phosphorus. It may be given in 
doses of 10 to 20 minims, frequently repeated. 
Or, dilute solution of hydrogen peroxide or of potas- 
•ium permanganate m^ be administered freely. 

The chronic form of the disease, which h^ led 
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to horrible suffering and deformity, may be pre* 
vented by the use of red instead of yellow phos- 
phorus in the making of matches. The use of 
respirators, and the impregnation of the atmosphere 
with the vapour of oil of turpentine, are also pre- 
ventive measures of great service. 

Thomas Stevenson. 

PHOSSY JAW.— p. 1112. 

PHOTOPHOBIA ((pMS, light; and <p 60 os, feax). 
Dread or intolerance of light ; a symptom, more or 
less constant, of most forms of iniSammation of the 
eye. In its most pronounced character it occurs in 
what is called ‘ strumous ophthalmia,* or phlyc- 
tenular keratitis. It is, however, present in all 
forms of inflammation and ulceration of the cornea, 
in iritis and cyclitis, and more rarely in choroiditis 
and retinitis. It is also often met with in many 
diseases of the nervous system, in cerebral irritation, 
meningitis, encephalitis, &c. , and in many pyrexial 
states. As an ophthalmic symptom, it may occur in 
eyes perfectly blind, and is probably due to the 
irritation of the ciliary nerves by light. See Eye, 
AND its Appendages, Diseases of. 

PHOTOPSIA ((pm, light ; and vision). — 
The subjective sensation of flashes of light, or 
luminous spectra, due to an abnormal state of some 
part of the special nervous apparatus of the visual 
sense. It is a modification of the special sensibi- 
lity, and, like photophobia, may occur in blind 
eyes. See Vision, Disorders of. 

PHRENIC NERVE, Diseases of.— Synon. : 
Fr. Maladies du Nerf Phrinique ; Ger. Krank- 
heiten des Nerven Pkrenicus . — The phrenic nerve, 
arising from the third and fourth cervical roots, is 
the motor nerve for the diaphragm. Morbid states 
of the nerve, its roots and centre, are manifested by 
inaction or over-action of the diaphragm, its para- 
lysis and spasm. 

I. Paralysis.— iETiOLOGY.— Paralysis of the 
phrenic nerve, that is, of the diaphragm, is rarely 
due to disease of the nerve-trufak. Its common 
cause is disease at the origin of the phrenic — the 
anterior grey matter of the spinal cord at the level 
of the third and fourth cervical nerves. It is often 
met with as part of acute or chronic spinal muscular 
atrophy. But the nerve itself has sometimes 
suffered, with others, in multiple neuritis. In a 
few cases the paralysis has been apparently due to 
cold, supposed to have caused a rheumatic neuritis, 
and rarely to compression in the neck by deep- 
seated morbid growths. 

Anatomical Characters.— Degeneration of 
the trunk of the nerve, wasting of the nerve-fibres, 
and increase of connective tissue have been found in 
cases of disease of the spinal cord ; and in multiple 
neuritis there are acute degenerative changes in the 
nerve-fibres. Of the anatomical changes due to 
other causes nothing is positively known. Degene- 
ration of the muscular fibres of the diaphragm is 
found as a consequence of disease of the nerve. 

Symptoms. — The evidence of paralysis of the 
phrenic is inaction of the diaphragm. When one 
nerve only is diseased there is imperfect action oa 
one side, and this may be conspicuous or indistinct. 
When both nerves are affected, as is commonly the 
case in central disease, there is an entire absence of 
Ae normal protrusion of the abdominal wall during 
inspiration ; there may even be a recession of the 
up^r part of the abdomen, from the movement of 
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the lower ribs, and a bulging during expiration in 
the same situation In ordinary breathing the re- 
spiratory action is not quickened by paralysis of the 
diaphra^, but if any exertion is made the respira- 
tions become more frequent, and the extraordinary 
muscles of respiration are thrown into action. All 
spasmodic respiratory actions —sneezing, coughing 
— are performed with less energy Little incon- 
venience IS experienced unless bronchitis comes on, 
and then the lessened respiratory power may place 
the patient in a condition of danger, which is es- 
pecially great if, as is often the case, the central 
cause of the palsy has also weakened the inter- 
costal muscles 

The phrenic nerve is accessible to direct stimula 
tion in the root of tlie neck, and when it is paralysed 
Its irritability is usually lost, and the diaphragm 
can no longer be made to contract In rare cases, 
however, the nerve-trunk retains its excitability 

Diagnosis — The diagnosis of paralysis of the 
diaphragm is not always so simple a matter as 
might be supposed Its action should be looked 
for not only in deep breathing, but in ordinary re- 
spiration Many persons if told to ‘ take a deep 
breath ’ do not put the diaphragm mto action at all 
In forced breathing the chief extra action takes 
place in the upper part of the chest, to which most 
of the muscles of extraordinary respiration are 
attached It is probable that the centres for normal 
and extraordinary breathing are functionally not 
identical, and that the diaphragm is chiefly repre- 
sented in the former, so that it does not necessarily 
act in deep breathing There is a mechanical 
reason for this In the extreme action of the inter- 
costal muscles the thorax is widened to such a 
degree that the diaphragm becomes less curved by 
the movement outwards and elevation of its points 
of attachment, so that Us contraction does not 
effect much additional enlargement of the capacity 
of the thorax Hence, in many persons, without 
any paralysis of the diaphragm, if a deep inspira- 
tion IS taken, the epigastrium does not advance , it 
may even recede, m consequence of this movement 
of the lower ribs This is especially the case in 
women, m whom breathing is alwa}s less dia- 
phragmatic than it is in men In them, too, con- 
scious attention to the act of breathing is apt to 
anest the action of the diaphragm The tendency 
of voluntary breathing is to be costal rather than 
diaphragmatic, no doubt because the centre for 
extraordinary breathing, which is chiefly voluntary, 
IS brought partially into action In a woman under 
the writer’s care, paralysis of the diaphragm was sus- 
pected, and during two separate and prolonged exa- 
minations not the slightest action could be observed. 
On a third examination, however, more normal con- 
ditions were obtained, and the action of the dia- 
phragm was natural. This is the condition which has 
been termed ‘ hysterical paralysis of the diaphragm ’ 

It must not be forgotten that unmobihty of the 
diaphragm may result from other causes than para- 
lysis of the phrenic nerve In diaphragmatic 
pleurisy and acute pentonitis, its movement is 
lessened by a reflex inhibitory effect of the pain. 
In emphysema of the lungs, in which the thorax is 
greatly widened, the contraction of the diaphragm 
produces less effect than in health. 

On the other hand, when the diaphragm is really 
paralysed, a doubt may arise as to whether it moves 
or not This is due to the circumstance that the 
movement of the lower nbs may drag forward the 


abdominal parietes close to them, and so the pro* 
trusion due to descent of the diaphragm may be 
simulated. This is especially the case when the 
abdomen is collapsed, so that when the patient is 
recumbent its level is considerably below that of the 
ensiform cartilage This movement may be distin- 
guished from that due to the descent of the diaphragm 
by a little care ; the movement is confined to the 
part near the thorax, and there is not the general 
movement of the abdominal viscera and panetes 
which results from the contraction of the diaphragm 

Prognosis — The prognosis of paralysis of the 
diaphragm is favourable in the rare mstances which 
are due to exposure to cold, and m multiple neuntis, 
if the patient lives This nerve, however, is seldom 
paralysed, except in severe cases of polyneuntis, in 
which the prognosis is grave , the prospect of re- 
covery is rather less favourable m lead poisoning. 
It IS also unfavourable when the diaphragm suffers 
as part of progressive spinal muscular atrophy 
When there is acute spinal muscular atrophy (an- 
terior polio-myelitis), the prognosis will depend on 
the indication afforded by other symptoms of the 
position of the chief disease, as to whether the re- 
gion from which the phrenic nerve anses is gravely 
or slightly damaged When the paralysis arises 
from compression, the prognosis depends on the 
nature and cause of the pressure. 

Treatment — The treatment of the paralysis, 
which IS part of spinal amyotrophy, whatever the 
nature of the morbid process, is ^t of the central 
disease In all cases causal indications must be 
met When it is due to cold, sinapisms should be 
applied over the part of the phrenic nerve which 
seems, from any attendant pam, to be chiefly 
affected If the nerve has not lost its irntabihty, 
It may be faradised systematically The two points 
to which the rheophores should be applied are 
(i) in the neck, just above the scaleni, and (2) near 
the diaphragm A strong current has to be used 

2 Spasm — Spasm of the diaphragm occurs 
chiefly in the form of hiccough, and as jpart of the 
respiratory spasm m hydrophobia, and does not 
need further description See Diaphragm, Dis- 
eases of. Hiccough , and Hydrophobia 

W. R. Gowers 

PHTHIRIASIS (^e€lp, a louse) — Synon. s 
Pediculosis , Fr Phthinase ; Ger Lausesucht 

Descrifpion. — There are three vaneties of 
phthinasis, corresponding to the three speaes of pedi- 
culi that infest the human body. See Pediculus. 

I Phthlrlasls capitis — Phthinasis affecting 
the head is met with chiefly m children. The 
eruption is an artificial pustular eczema, due to the 
irritation of the msect, the scratching of the sufferer, 
and the subsequent growth of pyogemc cocci thus 
introduced. The superficial lymphatic glands at 
the back of the neck often become enlarged from 
secondary infection 

2.. Phthiriasis corporis. — Phthinasis of the 
body is confined to the parts covered by theclolhes, 
and IS most developsd on the back. It is especially 
met with in the old and feel^e The lesions of the 
s^n consist of small exconations and scattered 
papules, the tops of which are seen to be torn and 
bleeding from die scratching of the sufferer. These 
bleeding papules give to the erupUon its diatacter- 
istic apc^ance. In clironic cases the general 
colour of the skm is darkened from an excessive 
deposit of pigment. 
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3. Phthlriasia pubis. — This variety of phthi- 
riasis differs little from that of the body, except that 
it is limited to the regions infested by the crab- louse. 

All three varieties of the disease are attended 
by intolerable itching. 

Treatment. — In Fhtkiriasis Capitis the para- 
sites may be destroyed by means of an ointment com- 
posed of equal parts of mercury oleate (5 per cent.) 
and ether. The hair must be well and diligently 
combed to free it from nits. The rubbing in of 
petroleum is a favourite application for this purpose. 
In the case of a child the head should be shav^. 

Phihiriasis Corporis is easily cured by means 
of an ointment containing one part of the oil of 
stavesacre and seven parts of lard ; or the white- 
precipitate ointment may be safely used. The 
underclothing must be baked in a disinfecting oven. 
A hot bath, with free use of carbolic soap, facilitates 
the removal of any ova adherent to the hair. 

In Pkthiriasis Pubis oleate of mercury (5 per 
cent.) mixed with ether in proportion of 3 to i, or 
ammoniated mercury ointment will effect a rapid 
cure. Robert Liveing. 

PHTHimUM INGUINALE a louse).— 

One of. the s)monyms of Pediculus pubis ^ the crab- 
louse. See Pediculus ; and Pkthiriasis. 

PHTHISIS ((bOlvofjMi, I waste). — Synon. : Con- 
sumption ; Lung -Tuberculosis ; Fr. Phthisic j Ger, 
Lungenschwindsucht. 

Definition. — Phthisis, or consumption, is the 
term used to designate a disease characterised by 
progressive wasting of the body ; persistent cough, 
with expectoration of opaque matter and sometimes 
of blood j loss of colour and strength j shortness of 
breath ; hectic fever, night-sweats, and diarrhoea ; 
these symptoms being associated with certain well- 
marked pathological changes in the lungs, namely, 
the formation of consolidations in a granular or 
diffuse form, associated with the presence and irri- 
tating influence of an organism, the Bacillus tuber- 
culosis ; these undergoing either caseation or disin- 
t^ration, leaving behind excavations in the lung- 
tissue, or, becoming indurated and shrinking, caus- 
ing contraction of the affected organ. 

i®TIOLOGY AND MoRBID AN ATOMY. — In thc 

article on Tuberculosis will be found a full account 
of the various predisposing conditions of phthisis. 
See Tuberculosis and Pneumoconioses. 

Pathology. — The first effect of the entry of the 
tubercle-bacillus into the alveolus would be epithe- 
lial proliferation, and possibly, from penetration of 
the capillaries, exudation of fibrin, and leucocytes. 
If the bacilli enter by the mucous membrane of the 
bronchi typical tubercles will be formed. If they 
are very numerous, or the irritation they set up be 
very considerable, the alveoli may be stuffed with 
exudation and epithelial proliferations, which would 
rapidly caseate. If, however, the irritation be less, 
the process is slower, more new cells are formed, 
and a powerful attempt of the organ at self-protec- 
tion is made (see Phagocytosis). These cells may 
in turn perish under the attack of the invader, or be 
converted into fibroid tissue, and thus resist further 
advance by encapsulation. The interalveolar lym- 
phoid »owth may be the result of bacillary irrita- 
tion of the alveolar wall j but, being devoid of 
blood-vessels, it soon undergoes caseation through 
the action of the bacilli. The histological element, 
the growth of thc interlobular tissue, mough it may 


be due to bacillary irritation, has a distinctly limit- 
ing influence on the advance of the organism, and 
no bacilli have hitherto been found in this tissue. 
Tubercle-bacilli are found invariably in freshly 
formed tubercle, but in grey or miliary of some date 
they are often absent, owing to the tubercle having 
undergone fibrosis. They are present in white and 
yellow granulations, and m recently formed caseous 
masses, but not in the other pathological elements, 
which, though associated with tubercle, are mainly 
of inflammatory origin. 

The process of softening is due partly to over- 
crowding of the corpuscular products and partly to 
a chemical process, arising, according to Watson 
Cheyne, from bacillary action. 

When cavities have formed, bacilli swarm on 
their walls and in their contents, and the more 
rapidly they are formed the larger the number ot 
bacilli present. 

It is obvious that, whatever part the bacillus 
plays in the causation of phthisis, the condition 
of the individual attacked, and his constitutional 
powers of resistance, are quite as important, as on 
these depend the whole question of vulnerability. 
It is probable that in most cases of consumption the 
bacilli reach the lungs through inhalation ; but 
why, out of a number of persons placed under 
similar conditions, apparently necessitating the in- 
halation of tubercle-bacilli, in only a few they in- 
crease and multiply, is hard to explain, but renders 
the existence of a predisposing cause necessary. 
Koch believes the denudation of the bronchial mucous 
membrane after measles renders the lungs liable to 
bacillary attack ; and that, similarly, denudation of 
the intestinal mucous membrane by the shedding of 
its epithelium from any cause offers the chance of 
infecting this part by the swallowing of sputum 
laden with bacilli. Moreover, chronic pleurisy or 
any cause which tends to cripple the movements ot 
the lung, or to prevent the escape of its secretions, 
will pr^ispose by forming aggregations of epithelial 
cells, which are the haunt of tubercle-bacilli. 

The spread of bacilli in the lung may proceed 
(i) by continuity, through the alveolar wall, the epi- 
thelium having been destroyed ; (2) by re-inhala- 
tion of bacilli-laden sputum, especially if expectora- 
tion be difficult—the secretion, being raised by 
coughing to a point where two or more bronchi 
join, is drawn by deep inspiration into a fresh set 
of alveoli ; {3) through the lymphatics, as is often 
seen in the stellate arrangement of grey tubercle 
round a cavity or caseous centre ; (4) through the 
arteries and veins, the entry of the bacilli into these 
having been demonstrated by several observers. 
This is the channel of infection in acute tuber- 
culosis. 

With reference to the order in which the various 
portions of the lungs are involved in phthisis, the 
posterior apex (Fowler) is first attacked, and the 
lesions spread downwards along the anterior aspect 
of the upper lobes ; the posterior upper border of 
the lower lobe is next infected, and tuberculisation 
spreads again forwards along its upper edge. The 
{Msterior region seems to he attacked altogether 
earlier t^n the anterior ; excavation is commonest 
and earliest (Ewart) at the apex, next in the dorso- 
axillary and mammary regmns, and later and less 
common at the base. Cavities in the dorso-axillary 
and mammary regions are invariably secondaryi 
and generally the result of re -infection of the lung 
from secretion from cavities. 
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Clinical Features,—!. Early Lesions.— 
Symptoms — The symptoms of pulmonary phthisis 
in the first stage may be thus summarised * Cough, 
becoming more persistent ; mucous expectoration ; 
loss of colour and strength ; emaciation ; night- 
sweats; sometimes loss of hair; pulse somewhat 
quickened, though this is not invariable; and a 
temperature rising above the normal in the after- 
noon, and sinking below it in the morning. Peter 
has noted in many cases a rise in temperature on 
the affected side during this stage ; and with regard 
to the general temperature of the body, though 
slight pyrexia is often present, tubercle-formation is 
quite possible without any rise of temperature, or 
may even be marked by a depression Pam in the 
upper parts of the chest is occasionally present {see 
Pain in Visceral Disease) , and the number of 
respirations is generally indreased, though this 
depends on the extent of lung involved and the 
degree of anaemia present Some hold that 
dyspnoea is an early symptom and precedes all 
others, but the writer has found that as a rule 
patients do not notice their breath to be short until 
their lungs are seriously involved Disturbance of 
the digestive powers, and considerable irritability of 
the intestinal mucous membrane, with a red line on 
the gums, are noticeable in some cases, though 
chiefly in the acute forms The tongue becomes 
white, the bowels torpid, and the urine scanty. 
The most constant of the above symptoms are the 
persistent cough, with mucous expectoration, and 
the progressive emaciation , and in many cases these 
are the only symptoms discoverable 

Physical sts^s — The physical signs, after the first 
stage, depend' to a great extent (i) on the number 
and aggregation of the miliary tubercles , (2) on 
the amount of consolidation to which they have 
given rise , and (3) on the imtation which their 
formation causes m the lung 

As a rule, tubercle-formation commences at the 
apex of one lung, and is detected by the presence 
of certain physical signs in the supra-scapular, 
supra-clavicular, or sub-clavicular regions, the 
signs extending downwards at a later date The 
signs vary much in particular cases, but consist at 
the first in an impairment of the ordinary respira- 
tory murmur by a species of crepitation, differing 
from the pneumonic crepitation chiefly in its more 
scattered character, in its being audible with both 
inspiration and expiration, and in its crumpling 
nature. At first these crepitations may be audible 
only on deep inspiration immediately after cough- 
ing, which should always be practised during aus- 
cultation Many authors, however, maintain that an 
earlier sign is the ‘ wavy ’ breathing or ‘ respiration 
saccacUe ’ of the French A noteworthy feature 
IS increased loudness of the expiratoty murmur 
Accompanying these is increased vocal resonance 
and bronchophony, more distinct conduction of the 
cardiac sounds, and deficient resonance on percus- 
sion in one of the above-mentioned regions When 
a certain definite amount of consolidation has 
taken place some impairment of the mobility of 
one side of the chest may be noticed • this is to be 
detected under the clavicle, where, if any adhesion 
of the pleura exists, there may be some flattening. 
Another significant sign is the dry friction-sound, 
audible generally in the supra-scapular and scanular 
regions, and indicating limited pleurisy. The dulness 
usually appears first above the scapula, next over 
the sternal end of the clavicle, and gradually 


extends downwards, being limited generally for a con- 
siderable period by the lower border of the third rib. 

A careml companson must be made between the 
two sides of the chest, and often between different 
portions of the same side, as otherwise the slighter 
shades of dulness, and the minor diflerences m the 
respiration-sounds, which characterise the presence 
of tubercle in the lung, will escape notice. 

When the crepitation and the wheezing— which 
may be considered as indicative of irritation in the 
pulmonary tissue, causedby tuberculosis— have sub- 
sided, loud bronchophony, prolonged expiration, 
and certain vaneties of tubular sound, show con- 
densation of the lung -tissue around the neighbouring 
bronchi ; and a certain amount of dulnesS is to be 
detected. 

2 Softening and Excavation.— 

The symptoms which accompany the softening of 
tubercular masses and their subsequent excavation 
are by no means uniform Many authors associate 
this stage with marked signs of pyrexia, with copious 
night-sweats, and increase of cough and emaciation ; 
but this is not always the case, for, according to the 
writer’s experience, the process may ^o on with 
even subnormal temperatures, and wuh gam of 
weight ; but as extension of the disease often ac- 
companies the softening process, some of the above 
symptoms, which have been assigned to softenmg, 
may be due to the fresh infection and pneumonia 
caused by it The symptoms which should be most 
depended upon for the detection of softening are 
increase of cough and expectoration of a yellow 
colour, occasionally streaked with blood If the 
expectoration be carefully exammed, elastic tissue, 
tubercle-bacilli and other organisms may be found. 
See Bacteria , Sputum, Examination of ; and 
Tuberculosis 

Physical Signs — The signs which these changes 
give nse to are often olwcure The percussion- 
sounds vary sometimes there is an increase ot 
dulness, possibly due to pneumonia of adjacent 
lobules , at other times, hyper-resonance, as if air 
had taken the place of the expectorated masses. 
In all these cases much depends upon the situa- 
tion of the lesion The formation of a cavity deep 
m the lung, and far from the chest-walls, may take 
place without being detected (except by the expec- 
toration) ; whereas the formation of a similar cavity 
on the surface gives nse to unequivocal signs. 
Auscultation reveals — where formerly broncho- 
phony and fine crepitus existed — crepitation of a 
very coarse character, commencing with a cluk 
sound, and after a while developing into a croak* 
When this last note has been reached, loud tubular 
sounds become audible on coughing, and we soon 
get the sounds characteristic of a cavity. The mreat 
distinguishing features of these moist sounds of 
softening are their vanety, their short duration, and 
their concentration over one small portion of the 
lung In phthisis, crepitation mu^ more com- 
monly signifies tubercle-formation or pneumonia 
than It does softening of already formed tuberfolar 
masses. The formation of a cavity is generally fol- 
lowed by regular morning expectoration, usually 
opaque, and nummular in rorm, and m the majority 
of cases, unless interfered with by treatment, by the 
usual train of consumptive symptoms, if these have 
not already appeared These are— night-sweats, 
slightly elevate temperature in the afternoon, and 
rapid loss of flesh, strength, and colour. The 
drawn look of the fiaice, the nectic spot on the che^« 
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ihe pearly-white colour of the sclerotic, the clubbing 
of the fingers, and other signs which mark the con- 
firmed consumptive, generally belong to this stage, 
and all more or less denote blood-infection from 
ti^e lung-products, sometimes even simulating 
pyaemia. 

The weakness of voice, so common in chronic 
phthisis, is distinct from the total aphonia of laryn- 
geal tuberculosis, and has been shown to be due to 
granular degeneration of the muscles of the larynx. 
Marcet states that in phthisis the muscles generally 
undergo degeneration. 

The history of a cavity follows one of four courses. 
also Cavity, Pulmonary. 

(1) It may remain patent, forming a chronic 
abscess, but not increasing in size. See Chronic 
Abscess, p. 9. 

(2) It may enlarge by progressive caseation and 
softening in its walls, by which process blood-vessels 
may become exposed. In this case the expectora- 
tion becomes more nummular and abundant, con- 
taining quantities of lung-tissue and remains of 
bronchi j and excavation may in time convert the 
lung into a mere pleural bag, devoid of lung-tissue, 
with what remains of the bronchi opening into it. 
The physical signs attending this increase in size are 
amphoric breathing, and often hyper-resonance on 
percussion, or cracked-pot sound; and the voice 
and cough may be accompanied by metallic tinkling, 
especially if the communication with the bronchi is 
narrow. 

(3) It may open into the pleura, and cause pneu- 
mothorax or pyopneumothorax. That this does not 
occur oftener is owing to the adhesive pleurisy 
which so often accompanies the early consolidations 
of phthisis, especially if the tuberculosis be super- 
ficial. See Pleura, Diseases of. 

(4) It may contract, and the sides approaching 
each other form at length a firm, tough cicatrix, 
causing puckering of the surrounding tissue and 
often considerable displacement of the neighbouring 
organs. This is the natural cure of the third stage 
of phthisis, and is evidenced in most cases by a 
flattening of the chest-wall, chiefly in the infra- 
clavicular space, a disappearance of the cavernous 
sounds, ana a substitution of deficient or harsh 
breathing, and sometimes of healthy sounds over 
the seat of the cavity. Percussion often discovers 
that the sound lung is drawn across the median line 
to the affected side ; and if the cavity be in the left 
lung, the heart and stomach may be displaced up- 
wards, the former organ being generally tilted 
towards the axilla, the apex describing the arc of a 
circle, of which the centre is the commencement of 
the aorta. If the cavity be in the right lung, we 
may expect the liver to be drawn up, and the im- 
pulse of the heart displaced to the right of the 
median line, reaching occasionally beyond the right 
nipple {see Heart, Displacement of). Contraction 
of a cavity always takes place towards a fixed point, 
which is sometimes an adhesion of the pleura, but 
more generally the root of the affected lung ; and 
in this way the remarkable change in the positions 
of the physical signs is explained ; for it is not un- 
usual to find the cavernous sounds audible above 
the scapula long after they have ceased to be heard 
in the sub-clavicular region, and again in the inter- 
^pular regions after they ^ve c^sed to be audible 
in tJie supra-scapular fossa. 

Of these destinies of a lung-excavation, the first 
two are undoubtedly the commonest. "V^ere the 


cavity remains quiescent, and no fresh tubercle- 
formation takes place, the patient may live on for 
years, with only the inconvenience of regular expec- 
toration and occasional dyspnoea, and preserve the 
appearance of actual health. Where a cavity con- 
tinues to increase by fiirther ulcerative processes, 
acute tuberculosis soon attacks the opposite lung ; 
and this organ passing rapidly from consolidation 
into excavation, the cough and expectoration in- 
crease, hectic fever becomes more fre(juent, the 
patient reaches an extreme state of emaciation, the 
adipose tissue disappears from all parts of the body, 
the temporal and malar bones become prominent, 
the jaws are shaiply defined, the scapulje, ribs, and 
sacrum all stana out, as if, as is really the case, 
they were only covered by skin, and the patient 
becomes to all appearances a mere skeleton. 

3. Final Stage. -^In the last stage of phthisis 
various symptoms appear indicative of general in- 
fection, cardiac weakness, and lowered resisting- 
power. Thromboses may arise in the veins of the 
extremities ; oedema of the ankles and feet ensues ; 
bed-sores form on those parts where the pressure is 
greatest, as, for instance, on the hips, buttocks, and 
sacrum ; and thrush appears on the tongue and 
fauces, and when removed is succeeded by a fresh 
crop, rapidly spreading round the hard palate, 
buccal surface, and gums. Ulceration of some part 
of the mucous membrane of the mouth and pharynx 
is not uncommon, the part affected being generally 
the soft palate, less commonly the hard palate, the 
edge of the tongue, or the buccal surface in the re- 
gion of the back molars. As death approaches 
profuse sweats follow the swallowing of all fluids ; 
the breathing becomes quicker, and expectoration 
more and more difficult. Diarrhoea prevails at this 
stage, and often proves fatal before the pulmonary 
lesions have reached their furthest development. 

Death may occur in several ways, either — (i) by 
asphyxia, from inability to expectorate ; (2) by 
thrombosis of the pulmonary artery, inducing livi- 
dityand dyspnoea; (3) by pneumothorax ; or (4) by 
exhaustion, the heart’s action gradually failing, 
the patient being utterly prostrated, either by the 
wasting course of the disease or by the attendant 
diarrhoea. Haemoptysis may cause death, either by 
collapse from loss of blood, or by suffocation through 
the blood rapidly filling the air-cells. 

Some of principal symptoms of phthisis re- 
quire a fuller description. 

Temperature, Pulse, and Respiration. — 
The temperature of phthisis is both pyrexial and 
subnormal, its varieties depending partly on the 
amount of secondary local infection going on, and 
partly on the extent to which the constitutional 
powers are depressed. The high temperatures are 
due to the former, the low ones to the latter cause. 
The range extends from 106° or 107° F., noted 
in acute phthisis, down to 90*5® F. observed by 
Lebert. The writer has seen morning records as 
low as 91 '6° F. In many cases of quiescent phthisis 
in the first and third stage, the observations are for 
the greater part of the day subnormal, and only 
reach the healthy standard in the afternoon. It is 
said to be even possible for tubercles to form, and 
for softening and excavation to take place, without 
any rise of temperature. 

Where, however, tubercle-formation is accom- 
panied by elevation of temperature it is generally 
post-mendian, and by no means continuous in cha- 
racter, the phenomena being as follows i The rise 
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commences after 2 p.m. and continues till 8 F.M., 
when the maximum, which may attain 103° or 
104° F., IS reached. A fall then begins, and con> 
tinues till 4 or 5 A M , when the minimum, which 
may be as low as 94° F , but is generally about 95® 
or 96® F , IS attained After this a gradual recovery 
takes place, and by 10 or 1 1 a M. normal tempera- 
tures are reached During the process of softening, 
the post-meridian rise appears to be maintain^ 
later in the day, the maximum being reached at lo 
or n P M. In active cases in the third stage, where 
excavation is proceeding or extending, and where 
also fresh tuberculosis may be taking place, the 
thermic chart approaches more closely to that of 
suppuration and pyaemia, and shows great extremes, 
the highest and lowest temperatures of phthisis 
being noted at this stage The rise commences 
soon after noon, and continues till 5 P. m , or even 
till 10 P M , when the maximum of 103° to 104° F 
is reached, and a fall rapidly follows, 95° and 
94® F being very commonly reached before 6 A M 
Then recovery sets in, and normal records are 
observed about 10 A M The chief characteristics 
of the temperature in phthisis are— (i) the post- 
meridian form of Its pyrexia ; and (2) the remarkable 
fall at night to subnormal figures, showing collapse 
of the vital powers Pyrexia is compatible with large 
gam of weight in phthisis, provided the food-supply 
IS plentiful and the digestive powers maintamea 

The occurrence of haemoptysis does not generally 
affect the temperature, unless a large amount of 
blood has been inhaled into the air-cells Under 
these circumstances pneumonia is set up, and the 
temperature remains elevated until its subsidence; 
or, if It does not subside, but gives nse to secondary 
tuberculosis, the chart will assume the pyrexial 
character of acute tuberculosis Night-sweats, as a 
rule, lower the temperature for the time, but they 
are not to be regarded as a consequence of the 
pyrexia, as they are noted sometimes in non- 
pyrcxial cases, but rather as a flux from the skin, 
due to loss of power in its vaso-motor nerves The 
influence of diarrhoea on the temperature depends 
entirely on its form and causation Where it 
depends on dyspepsia, it exercises no influence; 
where it arises from amyloid degeneration of the 
intestines, and is accompanied by dropsy, a lower- 
ing of the standard may be looked for. Where, as 
IS generally the case, it is due to intestinal ulcera- 
tion, a decided rise of temperature takes place, 
generally in the evening, succeeded by equally well- 
marked morning remissions, if the ulceration is ex- 
tensive Albuminuria, from whatever cause arising, 
tends to lower the temperature, and the more so 
as the kidneys become more deeply involved, the 
blood IS more disorganised, and dropsy supervenes. 

The pulse vanes greatly, according to the form of 
the disease, and the amount of lung-surface in- 
volved In the greater number of cases of chronic 
phthisis Its character is weak, regular, and httle 
above the normal standard In cases of acute 
disease, it has a frequency of 100 to 140, but its 
rise, as a rule, follows, sometimes after a long 
mterval, that of the temperature Considerable 
changes may take place in the lungs without any 
rise of pulse. 

ResptrcUion varies according to the amount of 
lung-surface involved, being normal in early 
quiescent stages, and rapid in cases of extensive 
advanced disease. Nevertheless m acute phthisis 
and acute tuberculosis, the respirations are generally 
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rapid, even before the lungs are largely obstructed, 
and in these cases there 1$ a definite pulse-rei^ura- 
tion ratio In phthisis generally this cannot be 
said to exist, but the observation of the number of 
respirations is of ftir more importance than that of 
the pulse 

Diarrhoea —Diarrhoea has a neat influence on 
the course of the disease, and tends more to weaken 
and emaciate the patient than the cough, the 
pyrexia, or the night-sweats. In the first stage an 
oppiosite condition, namely, constipation, prevails, 
but in the third stage diarrhoea is tolerabl)r common 
and very obstinate in character. It varies in m- 
tensity, according to its cause. Sometimes it pro- 
ceeds from (i) indigestion, and is trivial m charac- 
ter Sometimes it is due to (2) atony of the 
intestines, and partakes of the character of a flux, 
like night-sweats; (3) in other cases it is due to 
amyloid degeneration of the intestmes, espeaally of 
the small intestine, causing increased permeability 
of the infiltrated vascular walls The diarrhoea is 
not alwa3rs very profuse m these last cases, but it 
IS verv persistent, and not uncommonly accom- 
paniea by vomiting of a very obstinate kind 
Lastly (4) It may onginate in ulceration of the 
intestmes, due to the swallowing of sputum laden 
with bacilli, which is common where expectoration is 
difficult Here the diarrhoea is very persistent, the 
stools ochrey and soft, containing abundant tubercle- 
bacilli, and sometimes streaked with blood, the 
patient often complains of pain m the abdomen, re- 
ferred to the seat of ulceration, and feels tenderness 
on pressure. This is usually found over the ileo- 
csecal valve, but it may be traced in cases of 
extensive ulceration throughout the whole of^the 
ileum, into the colon (ascending, transverse, and 
descending), and the sigmoid flexure Flatus and 
a tympanitic condition of the abdomen are often 
present in extreme cases The diarrhcea prevails 
most at night, but m advanced instances continues 
day and night, and exhausts the patient greatly 
See Intestines, Tuberculosis of 

State of the Blood. — See Blood, Morbid 
Conditions of 

Varieties — We have hitherto traced the course 
of a typical case of consumption in its vanous stages, 
and we must now draw attention to the different 
forms the disease includes, alwa)^ premising that 
while they differ in symptoms, in prc^nosis, and m 
duration, they cannot be described as distinct patho- 
logical varieties, as they are merely forms of the 
same disease, and between each is to be found 
every kind of anatomical and chmcal connection. 

The following table gives the pnncipal forms : — 

I Acute — (i) Acute tuberculosis; (2) Acute 
phthisis 

II Chrome — (3) Catarrhal phthisis ; (4) Fibroid 
phthisis , (5) Scrofulous phthisis ; (6) Haemorrhagic 
phthisis 

I Acute Tubepoulosle. — ^This term is re- 
stricted by the Germans to cases of general tuber- 
culosis where more than one serous membra%^ is 
affected with tubercle, m addition to the lung ; hut 
It is here used to denote all acute pulmonary cases 
where mihary tubercle, which has not begun to 
caseate, is the pnnapal lesion The history is as 
follows : A young person of either sex is attacked 
with feverish symptoms, pungent heat of body, 
rapid pulse, extreme oppression, and overwhelming 
weakness ; dry, coated tongue, red at edges, soon 
becoming brown in the centre, sordes on the teeth 
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and lipSi gastric disturbance and diarrhoea, and 
occasional delirium, the symptoms closely resem- 
bling those of enteric fever, for which the disease is 
often at first mistaken. Cou^h and slight expecto- 
ration come on ; fine crepitation and bronchial 
rhonchus take the place of the ordinary vesicular 
sounds ; and occasionally some dulness is detected 
over the posterior regions of the chest. The patient 
wastes rapidly; the breathing becomes more and 
more embarrassed ; the sputum rusty ; the crepitation 
more general and louder. Later on, the symptoms 
of collapse appear — the pulse becomes more rapid 
and feeble, the aspect ghastly or livid, cold per- 
spirations appear j and death occurs within a few 
weeks from the date of the first onset. Or the 
symptoms may be more cerebral in character, 
denoting that the meninges are the seat of miliary 
tubercle. The p>atient complains of pain in the 
head, vomiting, and intolerance of light ; begins to 
mutter and to give wrong answers ; and then has 
marked delirium. The aspect is heavy and con- 
fused ; hypersesthesia of skin appears (Enipis) ; and 
double vision, though squinting is not always notice- 
able. Granulations can often be detected with the 
ophthalmoscope in the fundus oculi. Twitchingsof 
the muscles of the extremities and sometimes of the 
face occur, followed by convulsions, and by para- 
lysis of the sphincters. Dilatation of the pupils and 
other signs of effusion supervene, and the patient 
dies comatose. In this variety, as a rule, the tem- 
perature remains continuously high (between 100® 
and 102° F.), but in some instances it may be ob- 
served to rise above 100® F. for the last ten days of 
the patient’s life. After death the lungs are found 
highly congested and pervaded with miliary tuber- 
cle, soft in character, out devoid of caseation and 
containing abundant tubercle-bacilli; the bronchi 
are full of frothy mucus; and tubercle may be 
found in the pleura, peritoneum, or cerebral mem- 
branes, with effusion into the ventricles. This 
form is distinguished from capillary bronchitis by 
the presence of fever; from enteric fever by the 
different physical signs ; from acute phthisis by the 
great dyspnoea and scanty expectoration ; and by the 
head-symptoms (when present) from all the above. 

Acute tuberculosis is the most fatal form of con- 
sumption, terminating in a few weeks or even days, 
and is characterised by gastric disturbance, by the 
presence of family predisposition (Pollock), and by 
the absence of haemoptysis. It may be primary or 
secondary, but in each case is equally fatal. 

2. Acute Phthisis. — The patient, generally 
young, who may have had a cough previously, is 
attacked with sharp pain in one side of the chest, 
quick pulse, high temperature, the skin being quite 
burning to the hand of the physician, alternating 
with night-chills and sweats. The general appear- 
ance betokens pneumonia, but the crepitation com- 
mences at the apices, extending to the whole lungs, 
and is not so fine and even as in pneumonia. The 
cough increases ; the expectoration becomes opaque 
and purulent, containing quantities of lung-tissue 
and swarms of tubercle- bacilli ; and the temperature 
assumes the intermittent type. The physical signs 
show at first gradual consolidation of both lungs, 
but later on indicate that excavation has taken 
place ; and this continues, the patient rapidly wast- 
ing and dying in a few weeks. Sometimes the 
cavity opens into the pleura, which in these cases 
is rarely adherent, and death ensues by pneumo- 
thorax. This form is not quite so hopeless as acute 


tuberculosis ; and in some instances the disease 
may stop short of utter lung-destruction and be- 
come chronic, the patient remaining in a sUte of 
crippled respiration and of health for months and 
even years. Such cases may last for periods ex- 
tending from three and a half to sixteen years. 
After death the lungs are found more or less con- 
solidated, with adherent pleurae, the indurations 
consisting of red hepatisation and caseous infiltra- 
tion, the latter largely predominating. Excava- 
tions abound in all directions, and but little or no 
miliary tubercle is present. The characteristics of 
this form are ( 1 ) the acuteness of the disorganising 
processes, excavation quickly succeeding consolida- 
tion ; (2) the inflammatory nature of the lesions, 
and the rarity of miliary tubercle ; (3) the occur- 
rence of pneumothorax; and (4) the freedom of 
other organs from tuberculosis. An intermediate 
form is acute tuberculo- pneumonic phthisis, in which 
tuberculisation predominates, but the tubercular 
masses soften rapidly, and tubercle forms at the 
same time in other organs such as the intestines. 

3. Catarrhal Phthisis. — The patient has been 
subject for years, perhaps, to attacks of winter 
catarrh, which disappear in summer ; and at last, 
owing to a severe season, or from his being in less 
favourable circumstances than usual, his cough does 
not cease, as formerly, but remains persistent, and 
is accompanied by some purulent expectoration, 
loss of flesh, and night-sweats. The bronchial r&les^ 
sonorous and liquid, as they disappear from certain 
parts of the lung, become more prominent and 
localised in others, especially under the clavicles, 
and above and between the scapulse. The rdUs 
become coarser, and the sonorous rhonchus assumes 
a croaking character. Signs of consolidation soon 
appear, but are never so prominent as in other 
forms, owing to the temporary emphysema accom- 
panying bronchitis ; 'the dulness appears in patches 
over the centres of increased rhonchus ; the liquid 
rdles diminish, owing to increasing obstruction, and 
give place to a tubular sound conveyed by the ex- 
tending consolidation from the larger bronchi, and 
heard best in situations overlying them, as below 
the clavicle, and above and within the scapula, in 
the axillary and middle dorsal regions. The tubu- 
lar sound has a sharp, whiffing character, and is 
often unaccompanied by bronchophony, from the 
consolidation being insufficient, and the bronchial 
tubes too choked to produce it. If the case goes 
on unfavourably, the expectoration becomes more 
abundant, and is found to contain both tubercle- 
bacilli and shreds of lung- tissue, and excavation is 
proved to have taken place, with the usual sym- 
ptoms ; the patient assumes all the appearances of 
advanced cavity-phthisis, and the case from this 
date can hardly be distinguished clinically from 
those of a strictly tubercular origin. After death 
the lungs are found to be more or less consolidated, 
the indurations taking the direction of certain 
lobules and generally not affecting entire lobes. 
The indurations are of a grey or yellowish tint, 
with numerous yellow masses of caseation inter- 
vening, which abound in tubercle-bacilli. Another 
form of catarrhal phthisis follows on attacks of un- 
resolved pneumonia or of pulmonary affections 
tending to lung consolidation. Portions of the lung 
may be found in the first stage of catarrhal consoli- 
dation, so well described by Hamilton, with isolated 
lobules or groups of lobules of a leaden or purple 
colour, and the adjoining ones may be emphyse- 
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matous. Wedge-^ped patches of consolidation 
can be traced on the pleural surface^ exuding on 
section yellow catarrhal fluid sunilar to that con- 
tained in the bronchi. Numerous excavations of 
irregular form are seen containing bacilli, but in most 
instances no trace of tubercle is to be found, though it 
is occasionally present. The bronchi are generally 
dilated, and full of purulent matter. This form is 
more common among the young than the old, and 
arises from whoopng-cough, measles, and bron- 
chitis, the patholo^ being extension of catarrh from 
the bronchi to the alveoli, implication of the inter- 
stitial tissue, large epithelial proliferation, causing 
pressure and emptying of capillaries, degeneration 
and caseation of the alveoli and their contents, and 
consequent excavation, with occasionally lymphatic 
infection. 

4. Fibroid Phthiaia — This term, introduced 
by the late Andrew Clark, is applied to cases of 
which fibrosis is the principal feature. While this 
process accompanies most instances of chrome 
phthisis. It specially characterises those in which 
interstitial pneumonia is present, and entirely 
modifies their history and spnptoms. It is 
generally secondary to attacks of pleurisy and 
pleuro-pneumonia, or to chronic pneumoma, re- 
sulting from long-continued irritation of the lungs, 
through the inhalation of dust or gnt, as prevails 
among fork- and knife-gnnders, colliers, and 
button-makers. Sie Occupation-Diseases. 

A patient has an attack of pleurisy with effusion, 
from which he recovers with absorption of fluid ; 
but percussion shows dulness over the whole side, 
and somewhat feeble respiration. The patient 
expenences dragging pains in the side ; a dry, 
hacking cough, sometimes paroxysmal in character, 
with little expectoration, continues 5 and the 
breathing, always short. Incomes still more so on 
exertion. These symptoms increase, and a few 
months later we find marked immobility of the 
affected side, dulness throughout, and now con- 
siderable shnnking, the circumference of this side 
measuring one or two inches less than the healthy 
side. On auscultation we notice the breathing to 
be very deficient in some parts, and m others 
bronchial, and sometimes cavernous in character ; 
but generally there is everywhere absence of true 
vesicular breathing. Careful percussion of the 
opposite side of the chest shows the hne of 
resonance to extend beyond the usual liimt, passing 
to the edge of the sternum, and often an inch or 
two farther ; demonstrating that the contraction of 
the affected lung has caused the healthy one to be 
drawn across Other organs are likewise displaced. 
If the left lung be affected, the heart is tilted, not 
necessanly upwards, as when a cavity is contract- 
ing, but outwards. The stomach nses, its note 
being audible as high as the fourth nb. The heart 
IS not only displaced, but is uncovered by the 
retreating lun^ ; and the right auricle and ventricle 
are clearly distinguished by their pulsations. If 
the nght lung is affected, the left may be drawn 
over, and the area of resonance may extend as 
fer as the inner half of the nght clavicle, and 
a line drawn thence sloping towards the middle 
of the sternum. The heart is transposed, and 
its impulse may be traced in the fourth mter- 
space on the ^ht side. The liver nses up to 
the fifth nb, and shrinking of the chest- walls takes 
place, as on the other side. The expectoration, 
if there be any, has rarely been found to contain 


tubercle-bacilli. The pulse may be slow ; the re- 
spiration often rapid, rising to 50 and 60 per 
minute. The temperature seldom nses above the 
normal and is sometimes subnormal. When the 
temperature nses over loo*’ F. it signifies that 
something beyond fibrosis is going on. The cough 
is troublesome and often induces vomiting; and 
the expectoration becomes more and more miBScult, 
and in time, on account of retention, foetid. Mean- 
while the dyspnoea increases, the other Ium be- 
coming involved ; signs of obstructed circuktion 
appear , dropsy of the extremities takes place, and 
rapidly increases ; the unne becomes albuminous, 
and the patient dies, either of dyspnoea or of 
uraemic poisoning, his death contrasting strongly 
with the ordinary termination of consump^e 
disease. The patient may, however, die of apnoea, 
without albuminuria or dropsy. After deads we 
find a lung contracted to the size of a man’s fist, 
with enormously thickened and adherent pleura, 
and widely dilated bronchi, with interlobular 
septa much increased in size and encroach- 
ing on the lung-structure, which seems to be 
replaced by a hard fibrous tissue, in ports mottled 
with grey, deeply pigmented, ana resembhng 
cartilage m its resistance to the knife. Embedded 
in this structure are found caseous and cretaceous 
masses, or, again, excavations of various sizes ; the 
walls of these and of the dilated bronchi being 
rigid and inelastic, from the presence of the fibroid 
material, and thus affording some explanation of 
the difficult expectoration and consequently trouble- 
some cough. Careful examinations of microscopic 
sections of this fibroid tissue have, according to 
Andrew Clark, Watson Cheyne, and Percy iudd, 
failed to detect tubercle-baalh ; but m the caseous 
masses embedded in it Watson Cheyne has found 
them. Besides these changes, we miy find the 
other lung the seat of tuberculosis, though this 
IS not constant ; but commonly the bronchial 
glands are hardened and deeply pigmented. There 
IS often amyloid disease of the hver, spleen, and 
kidneys. 

5. Scrofulous Phthisis.-— This Is a variety 
where disease of the lung is preceded by, or 
accompanies, tubercular affections of vanous 
joints, canes of the sternum, ribs, and vertebrae, 
lumbar and psoas abscesses, otorrhcia, fistula m 
ano, or, as is most common, enlarged and caseat- 
ing glands — cervical, bronchial, axillary, or mesen- 
tenc. Cases of secondary phthisis show an early infec- 
tion of the lymphatic system, and a remarkable corre- 
lation appears to be established between the external 
gland or discharging surface and the condition of 
the lungs. If the glands are suppurating, or if the 
fistula IS open, or if the canous bone freely dis- 
charges, the lung-disease will remam quiescent, 
and progress may be made towards arrest ; but if, 
on the other hand, any of the above disduurges, in 
the most of which tubercle-bacilh have been de- 
tected, should be checked, or cease wUhout the 
rimwal of the diseased tissue, the lung disease passes 
into fresh activi^, making ccmsideral^e adipnce 
and extension. This has oeen used as a stroi^ 
argument against operating on fistula in ano tf the 
lungs have been afrkted. The tempeiature-cooise 
m these cases, if active lui^-changes ore taking 
tflace, is remarkably fitful, showing evening exacer- 
bations of loa^ to 104^ F. and morning depressions 
of 96® to 97** F. I and night-sweats are usudly very 
profuse. Patients of this type lose and gpdn fleim 
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with great ra|Hdify, owin|r probably to the pyrexia 
and fitfulnesi of the appetite. 

6. Heemorrhagic Phthisis.— This name is 
intended to designate, not phthisis arising from the 
results of hsemoptysis {phthisis ah i^nicptoe— 
Niemeyer), but a form recognised by C. J. B. 
Willicu^, Peacock, Hughes Bennett, and the 
writer, in which large and repeated haemorrhage is 
the principal feature, associated with a small 
amount of detectable disease. It is more common 
among men than women, in the proportion of five 
to one ; and the period of attack is later than in the 
ordinary forms, possibly owing to the element of 
heredity being generally absent. The patient 
may have had signs of failing health before the 
hsemoptysis, but often he is apparently in good 
health, when he is suddenly attacked with profuse 
hsemoptysis, the blood being florid, the hsemorrhj^e 
sometimes lasting many days, and always causing a 
reduction in flesh and strength. Cough and ex- 
pectoration follow, yet examination of the chest 
only indicates slight signs, and sometimes none at 
all. When present they are to be found in the 
supra- or inter-scapular regions, or below the 
clavicle. The patient improves, and often entirely 
loses his cough before the recurrence of the 
hsemorrhage, which may not take place for days, 
weeks, months, or even years. If the attacks re- 
cur often, the cough becomes persistent j the ex- 
pectoration, when not sanguinolent, is muco- 
purulent j wasting and night-sweats appear ; and the 
physical signs now show unmistakable consolida- 
tion, which goes on to softening and excavation. 
In most cases the disease does not extend beyond 
consolidation, and large quantities of blood are ex- 
pectorated without fatal results, the patients re- 
covering in the intervals, and sometimes living to a 
considerable age. Peacock stated that in most in- 
stances some more or less exciting cause of a de- 
pressing character is to be detected, in the form of 
^hilis, cold, dysentery, bodily strain, exertion of 
voice ; but the observer will often fail to find one. 
The exact pathology of this form of phthisis is un- 
certain, bemuse few of the patients die in the early 
stage; but it is probable that the haemorrhage is 
produced by the erosion of the pulmonary vessels by 
bacillary invasion, masses of tubercle-bacilli having 
been shown to be present in the walls of both 
arteries and veins ; and in haemorrhagic phthisis it 
is mobable that the larger vessels are thus attacked. 

Diagnosis Phthisis is distinguished from other 

chest-affections by the presence of tubercle-bacilli 
in the sputum and by the evidence of physical signs. 
The evidences of consolidation separate it from 
bronchitis ; while the tendency of the signs to be- 
come localised in the apices of the lungs, their 
special characters, and the combination of con- 
sumptive symptoms, distinguish it generally though 
not invariably from pneumonia due to other 
causes. 

Of the various forms of phthisis, the most difficult 
to diagnose from other diseases is acute miliary 
tuberculosis, which at its onset is sometimes mis- 
taken for acute bronchitis, from the fine rdUs and 
rhonchi accompanying the miliary formation. It 
has also been confounded with enteric fever, from 
the high pyrexia, the depression of the patient, and 
the occasional diarrhoea accompanying it; but in 
both cases the rapidly advancing symptoms, and 
the steadily progressing physical signs, such as in- 
creased and scattered crepitation, if frequent careful 


examinations be made, ought to leave us in no 
doubt as to the nature of the case. 

The diagnosis between acute phthisis and crou- 
pous pneumonia is not easy at the onset of these 
complaints, the physical si^s not always sufficing 
for this puipose. In a short time, however, the 
detection of tubercle-bacilli, and later of lung-tissue 
in the sputum, and the rapid wasting, make matters 
quite certain. 

The diagnosis of chronic tubercular phthisis from 
^nsemia and chlorosis, sometimes confused with it 
on account of the amenorrhoea often common to 
both, is made by the physical signs ; by the different 
kinds of pallor in the two diseases ; and, lastly, in 
chlorosis, by the absence of wasting. The diagnosis 
of excavation in phthisis from bronchiectasis is by 
no means easy, as the position of the cavernous 
sounds is not always sufficient to determine the 
nature of the lesion. Dilated bronchi are found in 
the subclavicular and interscapular regions, and 
where ulceration is proceeding in bronchiectasis 
lung-tissue may be detected in the sputum ; but the 
presence of tubercle-bacilli at once settles the ques- 
tion in lesions of phthisis, while the convulsive 
character of the cough, and the foetid expectoration, 
abundant, but mixed largely with air, generally 
enable us to decide in favour of dilated bronchi. 
The diagnosis from cancer, especially from sarcoma 
of the lung, depends partly on the symptoms, and 
partly on the physical signs which, in the case of 
sarcoma, present larger areas of dulness and gene- 
rally of a more intense kind, and the remarkable 
shutting off of all breath- and voice-sound, which 
cases of lung-cancer present. See Mediastinum, 
Diseases of. 

Duration and Prognosis. — Early detection 
of the disease, and improved treatment, have worked 
a great revolution in our ideas as to the duration of 
phthisis. 

The statistics of C. J. B. Williams and the writer, 
founded on i,ooo cases among the upper classes, 
mve an average duration in 198 deaths of 7 years 
§72 months ; and in 802 living of 8 years 2 months. 
The fact of these patients haring all been one year 
and upwards under observation necessarily excludes 
some of the acute cases ; but with this limitation 
these figures, striking though they be, may be taken 
as a correct average for the duration of the disease 
among the upper classes under modern treatment, 
especially as 72 per cent, of the living had recovered 
sufficiently to pursue their usual avocations, and 
many among them had already lived upwards of 
twenty years since their first attack. The duration 
of the disease is found to be considerably influenced 
by age ; for it is longer in proportion as the age of 
attack is later, this retarding influence being more 
conspicuous among males than females. Females 
are attacked earlier, and the disease in them runs 
a shorter course by nearly two years than among 
males. 

Of the varieties of phthisis, acute tuberculosis is 
the most rapid in its course, generally terminating 
in a few weeks, or occasionally in a few days. 
Acute phthisis h^ hardly a less rapid course, though 
it may occasionally be retarded, the disease In- 
coming chronic, and the patient surviving for many 
years. Catarrhal phthisis has an average duration 
somewhat below the average of eight years of ordi- 
nary phthisis. Fibroid phthisis, on the other hand, 
exceeds the ordinary duration by nearly two years. 
Haemorrhagic and scrofulous phthisis are both oi 
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V>ng duration. These calculations are based on 
statistics of patients of the upper classes treated 
According to the best medical and hygienic treat- 
ment known ; but if hospital cases are reckoned, 
the average duration of phthisis generally, and of 
Its various forms, must be held to be much lower 
than the above estimate. 

The prognosis in phthisis depends chiefly on the 
extent to which the system is infected, and especially 
whether or not other organs are the seats of tubercle. 
Cases of acute tuberculosis resemble closely those 
of pyjemia in their symptoms and fatal course, and 
only differ in the nature of the pathological products 
Similar smgle-cavity cases, where the disease is 
strictly limited, bear a strong resemblance to chrome 
Abscesses, which go on discharging for long periods, 
without materially curtailing th^e hfe of the patient. 
The future, therefore, of the patient depends to a 
great extent on whether the disease may be con- 
sidered local or general, though of course we admit 
in both instances a constitutional predisposition, 
possibly of different degrees of intensity Where 
the infection is rapid and complete, as m acute 
tuberculosis and most instances of scrofulous pneu- 
jnoma, the prognosis is most unfavourable. Where, 
again, the disease is limited to one lung, and 
associated with similar processes in the joints, as 
in scrofulous phthisis, which act as diverticula to 
the central disease, the prognosis becomes far more 
hopeful, and the individual may last on for many 
years 

The prognosis m haemorrhagic phthisis, where 
the pulmonary mischief is small and limited to the 
root of the lungs, is favourable, excepting of 
course the accident of death during an attack of 
haemorrhage The most favourable prognosis of 
phthisis must be retained for cases of inflammatory 
origin, for here the disease often remains limited 
for considerable penods of time, and the patient 
may live on, almost unconscious of it, to the natural 
term of life If, however, the fibroid element be 
largely produced, a new danger arises from the 
obstruction to the circulation caused by the con- 
traction of the lungs, which may be followed by 
dilatation of the heart, dropsy, and death 

The influence of heredity on prognosis hes in 
rendenng the individual less resistant to the attack 
of the tubercle-bacillus , consequently he is attacked 
at an earlier age. Maternal inhentance is worse for 
the children of both sexes than paternal, for while 
the father transmits with the disease a certain degree 
of resisting power, the mother transmits with the 
disease the lack of resisting power which is the 
characteristic of her sex The mfiuence of stage 
must be duly taken into account, for statistics show 
a fiir more favourable prospect for mere consoli- 
dation than when a cavity is formed, and this is 
pbvious from the increase of danger arising from 
two sources, namely, from purulent infection and 
pulmonary aneurysms The use of mountain cli- 
mates is beheved to have largely improved the pro- 
gnosis of tubercular consolnktion, and to have m- 
^reased the percentage of recovenes in this stage. 

The grounds for an unfavourable prognosis are : 
^1) rapid extension of disease or of lung-excavation; 
<2) persistent afremoon pyrexia ; (3) symptoms of 
great irritability of the gastro-mtestined tract, red 
tongue, diarrhoea, pain in the abdomen ; (4) great 
wasting wi^, or without, pyrexia, combing with a 
good appetite ; (5) strong nerediu^ predisposition ; 
^6) the presence of albumen m the unne, with or 


without some form of dropsy ; f 7) marked dyspnoea, 
especially if not warranted by the condition of the 
lungs ; (8) the existence of considerable excavation 
in both lungs occunence of pneumothorax. 

Treatment. — ^The treatment of phthisis may be 
considered under four heads: (l) treatment by tn» 
oeulation and by antt-tubercular serum ; (2) medu 
cfnal ; (3) dietetic and hygtenu ; and (4) climatic. 

1. Inoculaiton.— In 1890 Koch introduced the 
treatment of phthisis by hjrpodermic mjection of 
tuberculin^ a glycerme-extract of a pure cultivation 
of tubercle-bacilh, in which the parasites had been 
killed ; and maintained that early-stage cases could 
be cured after four to six weeks of this treatment. 
Subsequent experience from all parts of the wcMrld 
did not confirm this statement, but demonstrated 
that, while tuberculin had a strong affinity for tuber- 
culous lesions in various organs of the body and 
gave nse to characteristic constitutional reactions, it 
caused breaking down of the tubercular masses, 
and of the lung-tissue in their immediate neigh- 
bourhood, fresh eruption of tubercle, and extension 
of old cavities, the sputum containing an mcreased 
number of tubercle-bacilli, and a considerable 
amount of lung-tissue Virchow found m the ne- 
cropsies of patients treated by this method vanous 
kinds of pneumonia, including what he termed * in- 
jection catarrhal pneumonia,’ and in one case tuber- 
cular meningitis, which he attributed to«this treat- 
ment By treating it with platinum chlonde, Klebs 
extracted from tul^rcuhn an alburoose called tuber- 
culocidin, along with certain alkaloids, and attributed 
to It the power of arresting tubercle , and these and 
Other mc^ifications of tul^rculm have been tried m 
the treatment of phthisis, without any success. Koch 
introduced later on two new preparations, viz Tuber- 
culin O and Tuberculin T K, prepared by pounding 
in a mortar dried cultures of the tubercle-bacillus, 
adding distilled water, and then centnfugalising in a 
powerful machine The clear fluid at the top is used 
for inoculation as O Tuberculin, and the residue 
again treated with water as T R Tubercuhn. Both 
preparations are preserved by the addition of 20 per 
cent of glycenne before injection. The expenence 
of these preparations has not been altogether favour- 
able Maragliano, the writer, and others have 
treated tuberculous patients w'lth anti-tubercular 
serum, produced by inoculating immune animals, 
such as horses, goats, and asses, with tuberculin and 
then withdrawing serum and injecting it into the 
{^tients, but the results have never shown any con- 
siderable amount of success 

2. Medtctne, — The medicinal treatment must be 
directed to four objects firstly, antiphthmcal, to 
raise the standard of nutrition and to fortify the in- 
dividual against the bacillary invasion; secondly, 
antiseptic, to promote the destruction and elimina- 
tion of the Bacillus tuberculosis ; thirdly, to reduce 
and allay the local inflammations and coi^^tions 
which accompany and considerably complicate the 
tubercular changes ; and, fourthly, to relieve the 
vanous urgent symptoms. The first object is car- 
ried out by tonics, such as iron, qumme, arsenic, 
the mineral acids, and, above all, cod-liver oil, 
which has been shown to be the most effective 
agent of all m improving nutrition and rendenng 
the individual less liable to baallary attack. Some 
precautions are, however, necessary to ensure its 
bemg tolerated for long periods. The pale oil 
should be preferred, and ordered m doses of from 
3 j to jss shortly before or after meals. The best 

4Ka 
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vehicles for it are the vegetable tatters — such as 
gentian, calumba, <^uassia, nox vomi» and str^- 
nine, hop, camomile, and cascarilla — combmed 
with an acid or alkali, according to the state of the 
gastric mucous membrane, and rendered more 
palatable by the addition of tincture or infusion of 
orange*peel or syrup of ginger. Various other 
vehicles are use^, such as milk, salt and water, 
lemon-juice, orange wine, and sherry ; while many 
patients, especially children, take it best in an 
emulsion, composed of cod-liver oil, a few drops of 
liquor potassse or liquor ammoniae, with an essential 
oil, like that of cloves or cinnamon, to cover the 
taste. In the great majority of cases cod-liver oil 
is well borne, if exhibited with discretion. Other 
oils are of use, but few equal the cod-liver oil in 
efficacy, on account of its great penetrative power, 
and 01 its forming with the biliary and pancreatic 
juices a compound easily absorbed by the lacteals. 
Malt Extract and similar preparations, though of 
greatly inferior nutritive ^wer to cod-liver oil, 
often cause increase of weight, chiefly by assisting 
the patient to digest more starch, and are often 
with advantage combined with cod-liver oil, form- 
ing a palatable compound ; but the stimulating 

a nality of the malt sometimes causes increase of 
le patient’s cough, and does not augment appetite. 
Of ^eatly inferior utility to the oil are the prepara- 
tions of phosphorus and sulphur. 

In France the sulphur-springs of Eaux-Bonnes, 
Cauterets, Bagneres-de-Luchon, and Bagn^res-de- 
Bigorre are largely frequented by consumptives, the 
ground of this treatment being that the results of 
Claude Bernard’s experiments show that sulphur, 
when absorbed, is excreted through the respiratory 
mucous membrane. Peter considers that any benefit 
that may accrue is owing to the influence of sul- 
l^uric acid on the catarrhal conditions. Arsenic 
appears to exercise a most beneficial effect in those 
consumptives who can digest it, and often under its 
influence fever and night-sweats disappear, and 
weight is gained ; and the arsenical waters of Mont 
Dore, La Bourboule, and Royat are much fre- 
quented by consumptives. 

The second object of treatment is antiseptic. 
The admixture of antiseptics with tuberculous 
sputum and other tuberculous material has rendered 
the inoculation of guinea-pigs and rabbits with 
them harmless ; such are sulphuretted hydrogen, 
iodide of mercury, conosive sublimate, iodine, 
carbolic (3 per cent.) and boric acid, helenin, 
creosote, phenyl-acetic and phenyl-propionic acids, 
and sulpho-carbolate of sodium. Some were actu- 
ally mixed with tuberculous material, and then in- 
jected ; others were injected afterwards, separately 
from tlie virus. All, when used in suflicient 
strength, were successful in checking the evo- 
lution of the disease in animals, and have been 
used in consequence in phthisis; but only with 
very moderate success. Moist heat is, however, 
the most powerful bactericide ; tuberculous sputum 
can be rendered mnocuous b^ exposure to a Ixnl- 
ing tempezBture. The appli^tion of antiseptics 
has been made — (i) through the air-passages by 
sprays, inhalations, and 'antiseptic respurators ; * 
(2) by hypodermic injection ; (3) by injection per 
rectum of sulphuretted hydro^ and carbonic acid 
(Bergeon) ; (4) through the stomach as medicines ; 
and (5) by intra-polmonary injections through the 
wall of the thorax into tubercular cavities. It 
cannot be aflirmed that any of these fmrms of anti- 


septic treatment have succeeded in destroying the 
bacillus or in counteracting the effect of the pto* 
malnes which it is supposed to propagate ; and far 
better results have bmn obtained oy constitutional 
measures which render individual less vulnerable 
to bacillary attack. 

The third object of treatment, the reduction of 
local inflammation, is best accomplished by mild 
antiphlogistic means, such as salines, with or with- 
out antimony ; and counter-irritation to the chest- wall 
by blisters, iodine, or vesicating liniments, mustard, 
or the milder but still effectual application of linseed- 
meal poultices. Steady continuance with these will 
often render sedatives for the cough unnecessary. 
The pyrexia in many cases does not require special 
treatment, but will subside under the general 
measures directed towards the reduction of local 
inflammation. Where this is not the case, and the 
excessive temperature, rising to 103® to 105® F., 
torments and wastes the patient, the best method 
of reducing it is by the open-air treatment to be 
mentioned presently. 

The fourth object, namely, the palliative treat- 
ment, includes that of the various urgent S3rmptoms. 

The coughy when not reduced by the counter- 
irritation, may be to a certain extent allayed by a 
combination of sedatives, such as opium and its 
alkaloids, conium, henbane, diluted hydrocyanic 
acid, American cherry, with mild expectorants, oi 
which spirits of chloroform, lemon-juice, and squill 
are examples. Where the cough is frequent and the 
expectoration difficult, and there is proof of active 
disease, tubercular or pneumonic, proceeding in the 
lungs, an effervescing saline, containing carbonate 
of ammonium, with small doses of opium and anti- 
monial wine, taken two or three times at night, 
will greatly relieve the symptoms, the rule in the 
treatment of consumption being to restrict the seda- 
tives, as far as possible, to the night, so as not to 
interfere with the appetite and digestion. The 
preparations of tar, in the form of capsule, pill, 01 
solution, are useful in reducing profuse expectora- 
tion. The inhalations of iodine, compound tincture 
of benzoin, carbolic acid, creosote, larch, and 
turpentine are useful if expectoration is offensive 01 
requires stimulating ; or, again, those of chloroform, 
conium and hop, when the cough is convulsive and 
dry. 

The pains in the chest may be alleviated by 
blistering, pointing with tincture of iodine, or stimu- 
lating liniments, such as turpentine and ammonia ; 
or else on Frederick Roberts’s plan, by securing 
the immobility of the side by strapping. 

Night-sweatSf when profuse, may be reduced by 
oxide of zinc (gr. i\ to iv), by gallic or sulphuric 
acids, sulphate of iron, hy arseniate of iron (gr. ^ 
to i), or most effectually of all by the preparations 
of belladonna, in the form of the extract (gr. ^ to 
gr. 1), or as the solution of sulphate of atropine 
(m j to ij), or used hypodermically ; but these often 
cause dr^ess of the mouth and fouces. Dover’s 
powder in 10 gr. doses is useful, but nitrate' oi 
pilocaipinc (gr. ^), and picrotoxin (gr. in fomi 
of a pfl), are more effectual. 

jDu^Aeea, where due to bilious derangement and 
an acid state of the prima vice^ is best treated by 
mercurial aperients,, combined with carbonate oi 
sodium or lime-water. Where it partakes of the 
nature of a flux, accompanied by a pale tongue and 
great debility, it may be checked by astruieents, 
stidi as bsematoxylum, catechu, krameria, bael, and 
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carbonate or subnitrate of bismuth. When ulcera- 
tion of the intestine is present, it is generally but 
not always characterised by a red, irritable tongue, 
pain and tenderness of the abdomen, and persistency 
of the diarrhoea. Here, as in other forms of ulcera- 
tion, opium and its alkaloids answer best, and may 
be given internally with sulphate of copper (gr. i 
to i) every three or four hours. When the stomach 
is too irritable to tolerate medicine hy the mouth, 
opium or morphine suppositories are useful, but 
atill better are opiate enemata, which, acting more 
directly on the ulcers, check the pain and diarrhoea, 
Sind often afford considerable relief. The amount 
of injection to be used at a time must be reflated 
by the probable extent of ulceration, and as a 
-vehicle, in cases of irritability, Imseed tea will be 
found most serviceable In very obstinate cases 
tannic acid (four to five grains) and acetate of lead 
< three to four grains) may be added to the infection. 
The opposite state of bowels, namely, constipation, 
is very common in the early stages of phthisis, and 
is best corrected by changes in diet, such as the use 
of brown bread and oatmeal, cooked and fresh 
fruit, regular exercise, and, if these prove insuffi- 
cient, a mild dloetic or rhubarb pill, or the use 
of some mineral water, as Friednchshall, PuUna, 
Carlsbad, vEsculap, Rubinat, Hunyadi Jknos, and 
others 

The dyspnoea of advanced cases generally arises 
from difficulty of expectoration and the greatly 
■curtailed respiratory power, and may be relieved by 
spirit of ether, carbonate of ammonium, and other 
■diffusible stimulants, or by the inhalation of oxygen 
or of iodide of ethyl (capsules nt iij to v for in- 
haling) The pain arising from perforation in 
pneumothorax is best treated by diffusible stimu- 
lants, and strapping the side to limit the move- 
ments of respiration , and if much liquid effusion 
or accumulation of air takes place, it is sometimes 
advisable to tap the chest , but, as a rule, the 
state of the patient does not allow of very active 
measures. 

Bed-sores should be prevented by the use of a 
spring- or water-bed, and the skin of the dependent 
parts can be fortified by a lotion of spirit and water 
■(I part in 4). If a bed-sore has formed, it is best 
to protect it from friction by the use of circular air- 
or down-cushions, or thick felt-plaster, and the 
raw surface can be painted with collodion, or be 
regularly dressed 

3 DuL — The great object being to introduce 
as large a quantity of nutntious food as can be 
digested, abundance of meat, plainly cooked, with 
fresh v^etables, and a fair amount of bread and 
starchy food, should be given. Fatty material, if 
it can be digested, should be largely represented m 
the dietary, and many physicians advise large 
quantities of cream, butter, and suet. It is found 
that under the open-air treatm^t very large 
<iuantitie8 of all kinds of food can not only be 
taken but also assimilated by pauents who are 
credited with weak digestions, and immense gain 
■of weight amounting to 2 st and 4 st follows. 
Milk is the principal item, from 3 to 5 pints a day, 
with three large meat-me^s, wiu abundant vegc- 
tables and bread-stufis. When cow’s milk ffis- 
agrees, ass’s or goat’s —the unpleasant flavour of 
the latter disguised by orange-flower water — may be 
substituted with advantage, koumiss and Kaffir, 
prepared from fermented mare’s or cow’s milk, 
are frequently used in Germany and Russia, but 


they have not become popular in this country. 
The digesdve powers be^, as a rule, weakeiiea« 
much good may be done by die addition of animal 
ferments, such as liquor pepticus and liquor pan- 
creatis, to the food, which, becoming p^itomsed, 
is much more easily a ss imil ated {see Fbftonisbd 
Food) In the early stages stimulants are not 
largely required, as they increase the cough and 
pulmonary irritation ; but when the strength faila» 
and the powers of digestion are weak, they may be 
given fr^uently m the form of brandy or whisky, 
and advantageously comluned with liquid nourish- 
ment, such as eggs, soups, vanous meat-essences 
and panadas, arrowroot, and jelly. When wine is 
required, in chronic cases, it will be found that 
claret, hock, sauterne, and chablis tend to imtate 
the cough less than the stronger wines. Cham- 
pagne should be given where the prostration 1$ 

f reat, and it often is useful in aiding expectoration. 

n cases of laryngeal phthisis where the dysphagia 
is urgent, it is often advisable to feed the patient oy 
nutritive enemata or suppositones. 

IJygutte^ — The consumptive patient should in- 
habit a well-ventilated, well-drmned house, built 
on a dry soil, sand or gravel, sheltered from cold 
winds and well exposed to the south, not hemmed 
in by trees, the most suitable for the neighbour- 
hood of the house being of the Coniferae order. 
The bedroom should be lofty, provided with a fire- 
place for warmth and outlet ventilation ; and the 
cubic space should be 1,500 to 2,000 cubic feet per 
head The window should always be open night 
and day. Chowne’s or Tobm’s tubes must be 
employed to supply fresh air, even in stormy 
weather. Both b^room and sitting-room should 
be exposed to the sun’s rays, for the vivifying influ- 
ence of which there is no substitute t and it 1$ well 
to secure for the patient himself their benefit as 
long and as often as possible All consumptives 
should be placed on the open-air system as early in 
the disease as possible, and the greater part of the 
day should be passed, not m the situng-room, but 
reclining on a sofa or couch in a balcony, shelter, 
or * Liegehalle,’ under the foil influence of the aur, 
though protect^ from sun and weather. Patients 
in the prone position well covered with vnraps 
endure with impumty the most severe cold und 
benefit greatly by this method of treatment 
Pyrexia, often of long continuance, subsides m two 
to three weeks under this treatment when comlniied 
with large feeding. The sputum should be xeceived 
into a vessel containing a disinfectant, to be fire- 
quently emptied, or it may be burnt, as is done 
at the Ho^ital for Consumption and Diseases of 
the Chest, Brompton. 

Chtking and Exercise. — The underclothing 
should be woollen, either flannel or lambswool, 
or perhaps in summer menno may be allowed, the 
object being to secure a good non-condnctor of 
changes of the temperature, which will at the suae 
time absorb cuUneous moisture. The rest of the 
clothes must be adapted to the season, the Wfdhlft, 
male or female, always beanng m miiMr their 
greater liability to catarrh than ordinary petsoni, 
and usii^ wraps fireely, more espedaUy when driv- 
ing. The wearing of respifators, thoni^ un- 
doubtedly a protection against cold, isnnl nhvm 
desirable, as, unless the wire ueshes aee udmy 
separated, they considerably impede fime leiqfdiii- 
uon, and form a> kind of mttsslev A 
passed over the m^uth and nose, in thelufaipnof 



1238 PHTHISIS 


omnibus-drivers^ or for ladies a good Shetland veil 
or * fleecy cloud,’ answers the same purpose without 
obstructing respiration. 

Exercise must depend on the stage of the disease 
and the strength of the patient In the first stage, 
especially when the disease is limited to one lung, 
and no fever or hsemorrhage is present, active 
exercise in the form of walking is advisable. 
Graduated ascents, as are used at Davos and Nor- 
diach, are excellent when regulated by the medical 
attendant. Under careful superintendence, certain 
gymnastic exercises may be of benefit, which, by 
raising the arms, lift the upper ribs and increase the 
size of the thoracic cavity, especially in the upper 
regions, and thus necessitate a larger inspiration of 
air ; and in time this leads to further development, 
and even to hypertrophy of the healthy lung. 
Emphysema may he pr^uced in the diseased lung 
by this means, which is useful in limiting any 
further advance of infective tubercular disease. 

Riding is excellent for a large number of patients, 
being intermediate between the active and passive 
varieties of exercise. Where the disease is more 
extensive and advanced only the passive forms of 
driving and sailing are possible. 

4. Climate * — The main point to be held in view 
is to give the consumptive a climate in which he 
can live an open-air life and take abundant out- 
door exercise, and experience that amount of 
stimulating influence which, while it improves his 
appetite and powers of digestion, does not irritate 
ihe mucous membrane of the lungs or increase the 
cough. The selection is generally difficult, and not 
only depends on the class of cases, but must be 
sometimes modified by individual peculiarities. See 
Climate, Treatment of Disease by. 

The writer’s statistics, founded on 251 con- 
sumptives, who passed one or more winters in warm 
climates out of England, assign the most favourable 
results to sea-voyages, and next to Egypt and other 
dry climates. The Mediterranean basin, including 
Riviera, Malaga, Algiers, and the islands of this 
sea, follows next in point of success; while the 
moist temperate climates of Pau and Rome give far 
less good results, and Madeira only slightly sur- 
passes these. The same statistics show the foreign 
health-stations to be on the whole more successful 
in prolon^ng life than the English ones ; but we 
must not forget that the most advanced cases fall to 
the lot of the latter on account of the difficulty of 
travelling; and, on the other hand, a great ad- 
vantage enjoyed by the home stations is the 
superiority of the food, which may in some degree 
compensate for the smaller number of days in 
which exercise can be taken, and the CTeater 
vicissitudes of weather. Of the British Channel 
health-resorts the more easterly, such as Hastings, 
Ventnor, and Bournemouth, have afforded more 
fovoorable results than Torquay and Penzance. It 
is impossible in a few sentences to lay down rules 
for climate selection, but a few general outlines may 
he given of the suitability of different groups (» 
agencies. 

The Britisb south-coast stations are beneficial in 
scrofulous j^thisis, and in many cases where the 
appetite is poor, and tendency to catarrh not the 
prevailing teatuie. They are beneficial too in 
cases of chronic limited cavity. In the catarrhal 
fonn of phthisis the Canary Islands, Madeira, and 
the West India Islands, especially the Blue Hills 
cl Jamaica, are advantageous $ the combinatkai of 


warmth with saline influence, and the absence of 
stimulating qualities, seeming to answer best. 

Dfy' stimulating marine climates, such as the 
Riviera and Malaga, are recommended in phthisis 
supervening on inflammatory attacks, and in alt 
cases where it is desirable to combine stimulating 
influence with a moderate degree of warmth, ana 
decided dryness of atmosphere. Where greater 
warmth with a little more moisture is required, 
Algiers, and the islands of Corsica, Sicily, and 
Corfu will suit better. As better examples of 
warm dry climates may be instanced those of the 
Pacific— of Sierra Madre, Coronado Beach, Santa 
Monica, and Los Angeles. 

Where the stimulating influence is undesirable,, 
as in patients of excitable temperament, or irritable 
gastric mucous membrane, the very dry inland 
climates, like those of Egypt or South Africa, are 
preferred. 

Sea^voyages to South America, Australia, and 
New Zealand, round the Cape, or the shorter one 
to the Cape itself, are indicated in cases of haemor- 
rhagic phthisis, of scrofulous phthisis especially with 
fistula in ano, of phthisis with emphysema, in 
cases of limited first or third stage, where the 
strength is unequal to much exercise, and where 
the patients have suffered from over-work or close 
confinement in crowded cities. See Sea-voyages. 

High altitudes *— considerable mass of testi- 
mony in favour of this form of climatic treatment 
for consumption, in Europe, Africa, and North and 
South America, has rendered it the most popular 
climatic treatment of the day. The writer’s statis- 
tics of 247 consumptives treated in Davos, St, 
Moritz, Colorado, and the South African highlands 
show that in unilateral tubercular consolidation 
more or less extensive improvement occurred in 
974 per cent., and complete arrest of the disease in 
66^ per cent. , and that even in bilateral cases the 
percentage of arrest was 40. The results in cases 
of excavation were not so favourable, about 54 
per cent, improving and 35 per cent, becoming 
worse. These results are the most favourable, but it 
must be remembered that the greater part were 
achieved in incipient and limited cases after resi- 
dences varying from months to years. These 
patients are, however, liable to relapse, as occurred 
in a certain number of these cases. 

At present the Andes, the Rocky Mountains, 
and the Alps, and even the South African high- 
lands, are frequented by consumptives ; but the 
conditions of temperature and altitude manifestly 
vary greatly, and while the climates of Quito and 
Santa di Bogota resemble in temperature that of 
Malaga, the winter extremes of Davos and St. 
Moritz in the Alps are more nearly akin to those 
of Canada. The Colorado climate is a very sunny 
mountain climate, with considerable extremes, but 
drier than the Swiss. In all these places, however^ 
there exists a distinctly specific influence apart firotls 
that of heat and moisture, in the form of diminished 
barometric pressure, producing rarefaction and 
diathermancy of the atmosphere, which is shown its 
the patients residing at high altitudes. The chest 
becomes expanded, and hypertrophy of the healthy 
lung-tissue takes place, accompanied by vesicular 
emphysema around the lesions. Patients with 
tufaerralar consolidation of one or both lungs, pro- 
vided the lesions suimit of sufficient lung-surface 
for proper ath^tion, the powers of the dicolatioii 
be sttflSdently good to allow of exeidse, and there 
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be no pyrexia, are the proper cases for this form of 
climate, and in many ox such complete arrest of the 
disease may perhap be predicted. These high 
altitudes are also suited for haemorrhagic phthisis or 
phthisis of distinctly hereditary origin, provided it ^ 
not too advanced ; and they are contra*indicated in 
( X ) ptients of advanced years, (2) catarrhal and laryn- 
geal phthisis, (3) phthisis with albuminuria, (4) phthi- 
sis with double cavities, and wherever the extent of 
the disease or the condition of the lung places the 
patient in the category of * advanced cases.* 

C. Theodore Williams. 

PHYSICAL EDUCATION. - Introduc- 
TION. — Physical education concerns itself with the 
fullest development of the body, just as education, 
in the general sense of the term, has for its object 
the fullest development of the manifold qualities 
of the mind A child of normal faculties Drought 
up m the midst of a civilised people, and depnved 
of systematic teaching of any kind, would, when 
manhood was reached, exhibit a degree of intellec- 
tual development which might surpnse those who 
can conceive no mental worth unless it be the 
product of the pedagogue An individual thus left 
to himself would learn much from observation, 
experience, and example, but the methods of his 
mind would be clumsy and imperfect, and he 
would lack those arts whereby knowledge can be 
economically and systematically acquired and con- 
veniently employed He would, in fact, remain 
imperfectly developed, and would have missed the 
opportunity of making the best of his faculties 

It IS precisely the same with the physical 
development of the body, if it still be assumed that 
the individual is born among a civilised people 
To simply leave a child to his own devices when 
he is not engaged in school work, is not to provide 
him with a sound or even an efficient education of 
the body It must be borne m mind that the 
modern child has departed very far from the primi- 
tive savage, and that his environment, the claims 
upon his energies and the trammels of civilisation, 
no longer render it possible to leave the perfecting 
of his body solely to ‘ nature. ’ It cannot even be 
said that the physical development of the higher 
races of savages, when mythological matter is 
excepted, leaves nothing to be desired. 

Physical education, therefore, to be of the highest 
service, must be precise and systematic, must be 
graduated and progressive, and must be adapted to 
the personality of the individual. It must be con- 
ducted, indeed, upon precisely the same lines as is 
the better formulated education of the mind 

Physical education involves exercise and move- 
ment Save by exercise, there is no means of 
developing any portion of the organism, even pro- 
vided that the supply of food and of air be sufficient 
Exercise means growth, fiinctional vigour, and the 
maintenance of a high standard of organic life. 
Undue rest is follow^ by feebleness and decay. 
Absolute rest is found only in death. 

It is assumed m the present article that exercise 
is confined within proper limits. The subject 
the abuse of physical exercise is dealt with in 
another article. See Exxrcxsb, 

X. The. efTeot of Exeroiee upon the 
Body. —Exercise increases the ske of a muscle, 
the stoutness of its tendon, and the power it can 
command. The stronger the moiclM, the finer 
end denser are the aponeuroses with which they 
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are connected, and the firmer are the fisMsse which 
hold them in position. Muscles act upon articu- 
lations. The duly exercised joint has a good 
covering of cartilage, powerful ligaments, and 
well-developed bony parts. Exercise, moreover, 
influences the size hi the bcmes upon which the 
muscles act, renders them stroller and denser, and 
eixmhasises their anatomical details. 

Exercise induces a more vigorous respiration, 
mid under increased breathing-efibrts the lung- 
capacity and the size of the thorax are augmented. 

It accelerates also the blood-circulation, and iht 
effect of an increased blood-supply upon the size 
and condition of the tissues concerns is well known. 

The secret of the sue and proportions of the 
future man lies buried in the ovum from which the 
individual is developed. The child of short and 
stunted parents will probably also be short and 
stunted, and remain so m spite of an elaborate 
physical traimng. 

The effects of systematised exercise upon the 
growth and development of the body have been 
demonstrated by many observers, and have been 
expressed m the form of actual measurements by 
Maclaren and others. In the Report of the 
Anthropometric Committee, the measurements of 
eighty-nine professional and amateur athletes are 
given, with the following results : ‘ Their average 
stature exceeds that of the general population from 
which they are drawn by o 68 inch, while their 
average weight falls short of that standard by 
14*5 lb. The ratio of weight to stature is 2*100 lb. 
m the athlete, 2 323 lb. in the general population, 
for each inch of stature.* See also Cecil Haw- 
kins’s monograph on the Physical Exammatioii and 
development of public-school boys. 

In noting the effects of physical exercises by 
means of measurement, the most conspicuous 
attention is drawn to the increase m height and m 
the circumference of the chest. In young sul^ects 
there is strong evidence m support of the beliei that 
systematised exercise may actually increase height. 
In cases m which the training has been commenced 
after the growth of the body has ceased, any in- 
crease m stature is to be ascnbed to a stra^tenu^ 
of the spine and an improved carnage. 

In considenng the general question of mcrease m 
chest-girth, care must be taken not to ascnbe this 
improvement — as some are apt to do — entirely to 
an mcrease m the capacity of the thoracic cavity. 
This is probably in all cases of much less 
than muscular development. In measuring the 
chest, the tape passes over those very muscles 
which are prone to the most conspicuous devel<^ 
ment in those who practise gymnastic exercises, vost 
example, the pectorals and the great muscles pass- 
ing from the trunk to the upper limb. The effect 
of proper exercise in aiigmeDtiii|; the res{fiiatoi]r 
capaaty to a certain degree is, however, un- 
doubted 

A physical training does something mote than 
merely mcrease the size of the limbs, and add to 
the stature. It tends to render all parts of the Bhdy 
symmetncal, and more perfectly ptoporUoned. Cra 
all animals, man is the most subject to Tanattons 
m proportion and symmetry. Not only do chikben 
often grow m a fitful and incgolar manner, but they 
may exhibit unequal developments, one side apmax- 
ing to be lar^ than the other. Such deviamoos, 
which are distinct fitom actual defixmltiee, a wdl- 
directed ^tem of training will usually oprtect. 
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There must needs be a limit to the growth of 
muscles, and dmse exercised to too great a degree 
will, after attaining a certain site, commence to 
waste. 

Moreover, from exercise there result an incrc^ 
in the oontracdle force of the muscles, and an 
provement in the speedy and complete contraction 
of thdur fibres. The muscles of an athlete when in 
training contract with extraordinary force under the 
electric current; the muscular sense is developed 
to its utmost; the perfection of the reflex act is 
attained ; the power of co-ordination possessed by 
the individual is au^ented; and movements at 
one time complex ana difficult are carried out with 
ease. In this way the nervous system is saved a 
great expenditure of force. 

One conspicuous feature in muscular trainii^ is 
the increase in the possibilities of automatism, and 
another remarkable element is the economy of force 
which results from muscular education. He who 
has been well trained physically, possesses not only 
a complete, but an intelligent, use of his muscles. 
His movements are powerful, are under absolute 
control, are precise, and capable of the finest and 
most ekborate adjustment. The art of the athlete 
consists not in employing the greatest amount of 
power in efiecting a movement, but in carrying out 
that movement with the least possible expenditure 
of force. 

Not only does a systematic training promote the 
fullest growth of the body, and help the individual 
to attain to something approaching a perfect sym- 
metry, but it gives to mm an easy and graceful 
carriage, and a bearing which has about it the mark 
of \ngour and completeness. With suitable exer- 
cises, the shuflUng and shambling gait disappears, 
the loutish boy ceases to look loutish, and the 
gawky girl no longer excites comment, rounded 
Moulders become square, and bending backs are 
made straight The athlete, so far as his body and 
his personal equation are concerned, has reached 
the rail and pei^ect stature of a man ; and the girl 
whose physical education has been complete, reaches 
her point of physical perfection as a woman. It 
must not be forgotten that the beauty of the body 
depends upon a fully formed skeleton and perfectly 
develop^ muscles, and not upon deposits of fiat. 

The tissues of the ill-developed are flabby and 
lacking in elasticity and consistence ; those of the 
weil-d^eloped are, on the other hand, Arm, resist- 
ing, and full of evidence of living. The delicate 
and sensitive complexion of a ^oui^ woman whose 
physical training has been effiaent is in conspicuous 
contrast with the dull lustreless integument of the 
individual who * never stirs out of the house.’ The 
skin of the recluse is gr^, greasy, and unpleasant- 
looking. Exercise involves more living in the open 
air, a freer and deeper respiration, and the courSng 
of a more vigorous flow of blood through the in- 
teguments. In the matter of personal comfort, no 
greater sense of pure pleasure can illumine the 
human mind than that which results from perfect 
health ; and such health cannot be attained without 
a full exerdse of the manifold energies of the body. 
He who takes no exerdse remains an imperfect 
creature~he misses at least one-half of the delights 
which are available to man during a comparatively 
short existence, and it is not to him that ‘joy 
cometh in the morning.’ 

a. The ofTeext ofExeroiso upon tho MliHf. 
Moderatej x^ular, and systematic exerdsei hy 


stimulating the circulation of the body, improves 
also the emulation of the brain, and is therefore an 
aid to cerebral movements. By improving the 
health and physical strength it increases the capa- 
Wlity of the mdividual for mental work, and for 
the physical strain consequent upon mental con- 
centration. It offers, too, an admirable change of 
employment, and in this way becomes a valuable 
means of rest. ‘ Prescribe fencing, gymnastics with 
apparatus, and lessons in a riding school,’ writes 
Dr. Lagrange, *to all those idle persons whose 
brain languishes for want of work. The effort of 
will and the work of co-ordination which these 
exercises demand will give a salutary stimulus to 
the torpid cerebral cells. But for a child over- 
worked at school, for a person whose nerve-centres 
are congested owing to persistent mental effort in 
preparing for an examination, we must prescribe 
walks or rides, the easily learnt exercise of rowing, 
and, failing better, the old game of leap-frog and 
prisoner’s base, running games — anything, in fact, 
rather than difficult exercises and acrobatic gym- 
nastics.’ 

An excessive and absorbing indulgence in phy- 
sical exercises is undoubtedly bad, and it may be 
that in some public schools too great significance 
is attached to mere athleticism. The all-engrossing 
pursuit of athletics tends to make the individual 
too much of an animal, and to afford neither time, 
opportunity, nor suitable conditions for the develop- 
ment of his brain. Still, on the other hand, m 
these days of cramming and intense competition, 
many a man can base his success in life upon 
physical health before all things ; and there are not 
a few who have attained to eminence among their 
fellows who have to thank Providence for the tar- 
dily recognised blessings of an idle youth. 

The systematic and properly arranged pursuit of 
physical exercise tends to develop certain admirable 
qualities, and notably those which are so much 
prized among Englishmen, and which are well 
desi^ated as * manly. ’ These qualities are brought 
out in those who are enthusiasts in outdoor sports 
and games. The football-player has done more 
than merely develop his muscles ; and the man who 
has rowed in his college eight has learnt something 
beyond the mysteries of the sliding-seat Such lads 
and men have learnt in a school wnere the principles 
of pluck, courage, endurance, and self-reliance are 
ac(^uired. They will have learnt to be ready, to be 
^ick of eye and hand, and prompt in judgment. 
They will have appreciated the value of discipline 
and of self-control. They will have felt the in- 
spiration of the chivalry of days gone by, and have 
experienced the influences of gc^ fellowship and 
lo^ comradeship. They will probably have learnt 
what it is to be patient, to be fair, to be unselfish, 
and to be true. The following utterances by the 
head-master of a larM public school in England are 
worthy of note: 'The worst boys intell^tualty, 
physically, and morally are the loafers.’ 'The 
XKf^ who work hard and play hard do not ape the 
vices of men, and are free from the insidious evils 
that often fasten on unoccuped boyhood.’ 

3. The Eiemente of Phyeioal Education. 

(a) Thi exercises should be odttMed to meet the 
needs of each individual cror#.-— The object of a 
proper physical education is to develop health and 
not mere stretch, to bring the body to Its highest 
of perfiKtion, end not to convert childrmi 
and youths into gymnasts and acrobats. Its prin- 
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cipal purpose is to best fit the individuel for the 
duties and work of life, and not to elicit proficiency 
in mere feats of skill and adroitness. 

It must not be forgotten, moreover, that in- 
dividuals vary greatly in the quahty of th^ physical 
^wers, and in their capacity for muscular exercise. 
It is just as impossible to form a ^eat mass of 
children into one gymnastic clsiss as it is to place 
those children in one school standard under one 
teacher. Neither age, height, size, nor sex affords 
sure means of classifying children, so far as the 
needs of a proper physical education are concerned. 
Each individual must be considered upon his or her 
own especial merits, and there is no method of 
physical training which is universal or all-sufficmg, 
and adapted for all sorts and conditions of human 
beings The sending of a child to a gymnasium, or 
the placing of it under the care of a drill-sergeant, 
IS as crude a procedure as the conducting of a child 
within the walls of the first school met with, and 
leaving it there with the impression that it will 
somehow be educated. Physical education requires 
as much care as does mental education, and calls 
for as much subdivision both in the teaching and m 
the taught. Before planning out a course of in- 
struction, a child’s physical condition should be 
inquired into with as much care as is exercised m 
examining an adult for life-insurance. 

(6) The exercises should be carefully devised^ 
systematically arranged^ and suitably gVaduated — 
The exercises should he planned upon a definite 
system, should be suited for the individual, and 
should aim at the equal employment of all the 
muscles, and not at the development of a few. 
The work in an ordinary gymnasium tends to throw 
strain mainly upon the upper extremities, while 
most of the outdoor games tend to develop the 
lower limbs. No peat good can be obtamed from 
tedious drilling and purposeless marching, and the 
time devoted to physical training should never be 
so absorbing as to allow no leisure for games and 
other pleasant forms of recreation It is desirable 
that the lessons should be as vaned and as interest- 
ing as possible, and that reasonable opportunity be 
given for competition, and the encouragement of 
those who are specially fitted to excel In every 
instance violent intermittent exercises should be 
forbidden, and the performance of feats of strength 
should never come within the scope of the educaaon 
scheme. 

{c) Th 0 exercises should be earned out under 
proper guidance, and with suitable and efficient 
apparatus, 

{d) The time for the exercises should he carefully 
Violent exerase after a full meal is o^ 
viouslv bad, and a course of physical histnictioD 
should not be carried out in the case of children 
who are tired from a long day’s attendance in school, 
or who arc feeble from want of food. 

In the matter schools, it is well that the penod 
for physical training should be interpolated among 
the hours devoted to ordinary school work. The 
Rev. Dr. Warre, of Eton, advm that a schoolboy’s 
day should be disposed of as follows : Rest, ten 
hours ; work, seven hours ; meals and play, seven 
hours. 

So far as adults are concerned, the taking of 
violent exercise in the evening, after a long and 
arduous day’s work, is often injurious in its result. 
There is no better time for such iadividoate then 
the early morning. 


{e) Exercises, so far as is possible, should be taken 
in the open air, or in a large and well-ventilated 
room, and the subjects of the instruction should be 
properly clad, — The atmosphere of many gymnasia 
ana fencing saloons is, especu^ in the winter- 
time, close and unwh<deBome. The garments worn 
should be hght, loose, and always made of wool. 

4. The Selection of Exeroiaee according 
to individual Needs. 

Children — The physical training of the child 
should be commenced early, should be made as 
interestmg as possible, and be represented in the 
mam by what may be termed scientific romping. 

The exercises should be given, whenever possible, 
in classes. 

The set exercises should not be too formal, and 
never be too long ; and in no instance should they 
be allowed to tsJee the place of the ordinary out- 
door games of children. 

Games which mvolve shouting should be en- 
couraged, and a very promment position given to 
runmng, skipping, games with balls, and jumping. 

The most rudimentary of all games, ’ touch,* is 
one of the most excellent The upper limbs may 
be encouraged 1^ such amusements as battledore- 
^nd-shuttlecock, and the lower by such a game as 
Hop-scotch. 

The set exercises should take the form of what 
are known as Swedish gymnastics, the vocal march, 
musical drill, and the class exercises with dumb- 
bell and bar-beU. 

Children should avoid exercises of strength ; and, 
in the mam, exercises of speed. There is little 
need for especial gymnastic apparatus. Those best 
suited for children are the dimbing-rope, the m- 
clmed ladder, the vaulting-horse, and me parallel 
bars 

Girls and Women,— The physical condition of a 
large proportion of the girls and women in this 
country is quite deplorable, especially among the 
middle and upper classes. It is apt to be ascribed 
not to a totally neglected education, but to the 
belief that growing girls are always awkward, un- 
couth, and weedy. This behef is not well founded. 

The girl is too often encouraged to be dull, to be 
prim, to be subdued, to sup[»ess the outbursts ot 
pure anmud spints. She is more or less under the 
curse of that detestable adjective, * lady-Uke.* She 
spends hours in an ill-ventilated schoolroom and 
upon a piano-stool, and the rest of her time is 
occupied m eating and sleeping, in preparing lessons, 
in stooping over needlework, and in taking formal 
walks with the governess. 

A good digestion and vigorous lungs are more 
useful to a woman m the battle of life tnan a know- 
ledge of advanced mathematics ; and sturdy limbs 
aim strong hands are of more value to the mother 
of children than even decimal firactions and a femt- 
lianty with irregular verbs. 

Younger girls may jpuisue the exercisea 
in dealing with the education of children. InK 
who are a kttle older have an infimte vuietwof 
hodthy pursuits at their service — runnu^, ddnptog, 
outdoor games, ndin& skating, swimming, OKicIcet, 
games with balls, arch^, ten^ and oeitidii 
ases m the gymnasium. They ^uld praoHst sIm 
such movemenu as devdop the abdomwml mmd6% 
and should never ne^fect rowing. 

Fenang is good } a tendency to ftM Ihst and 
week ankki mi^ be met by mtkk gsmet m bop* 
scotch, by stejhdandiig, and die bonfipe. 
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Cycling may be, practised in moderation. Jump- 
ing is probably not advisable for girls who have 
passed the penod of puberty. 

For women, such exercises as have just been 
detailed are open, with the obvious momficadons 
which thmr age and dispositions siigeest. 

Lads, — Lads between fourteen and eighteen have 
almost every form of exercise and physical recrea- 
tion open to them. Th^ should avoid feats of 
strength, paper-chases, and exercises of extreme 
speed, sutm as sprint-running, which are apt to 
cause strain of the heart as well as other kinds of 
injury. 

Adults, — Adults between eighteen and twenty- 
five have the whole of the joys of the athletic 
world open to them, and if a man keep in training 
and in practice his P^nod of athletic life may be 
extended to thirty, ^e middle-aged and elderly 
must anticipate a progressive curtailment of their 
more active pursuits. There remain, however, 
walking, and all the milder forms of outdoor exer- 
cise — riding, rowing, skating, <^cling, golfing, and 
the use of the simpler gymnastic apparatus. After 
thirty, few men are capable of undertaking exercises 
of speed without actual risk. 

Frederick Treves. 

PHYSICAL EXAMINATION.— The object of a 
phytical examination is to ascertain the precise seat, 
limits, and characters of those evidences of disease 
which are recognisable by our senses, and which are 
called physical signs. In the present article a de- 
scription will be given of the physical examination 
of— (I ) the Patient GeneraUy; (2) the Respiratory 
System ; (3) the Organs of Circulation j (4) the 
Mediastinum ; and (5) the Abdomen. See also 
Nervous System, Clinical Examination of. 

I. General Survey. — Our attention will first 
of all be naturally attracted to the physiognomy of 
the patient, that is, to his general appearance and 
build. We note his apparent weight and height ^ 
and, if possible, correct our observation by scale 
and measure. We observe the state of nutrition^ 
firmness or laxness of muscle, corpulence, thinness, 
emaciation — atrophy of any particular muscle or 
^oup of muscles. The comfiexion of the patient 
IS to be remarked, whether clear, sallow, dark, 
feir, jaundiced, or pigmented : also lividity or pallor 
of surface and mucous membranes. The apparent 
age as contrasted with actual years of the patient ; 
elasticity of features, condition of hair, presence of 
arcus senilis. The symmetry and play of features^ 
the expression whether of vivacity, despondency, 
sufiering, anxiety, paralysis, or hysteria. Su Phy- 
SICXSNOMY. 

While making these preliminary observations, a 
general outline of the hmory of the patient and of 
his present illness will have been elicited. 


The pulse should next be noted {see Pulse). We 
may, in important cases, extend our inquiries or 
record our observations by means of the sphygmo- 
grwh. . .Sirs Sphyomoqraph. 

The re^iroHon of the patient requires attention 
as regardls rapidity ; mechanism, that is, whether 
abdominal or thoracic in normal proportion ; 
rhythm, regular or irregular, easy or laboured j and 
freedom or otherwise from pain. The action of the 
nares, and any recession or otherwise of soft parts 
during respiration, should be especially observed. 

In health and under physiological conditions of 
age, exercise, emotion, &c., there is a tolerably con- 
stant ratio between the respiration and pulse-rate, 
namely, one respiration to from three to four pulse - 
beats. In disease this ratio is often much altered. 
The average respiration-rate in a healthy adult is 
from 17 to 20 per minute, in the infant about 40 per 
minute, between one and five years about 26 per 
minute. In old age the respirations are very 
slightly accelerated ; in children they are quick 
and often irregular, being momentarily suspended 
by anything that excites their wonder or close 
attention. 

The odour of the breath may attract attention. It 
may under morbid conditions be foetid, urinous, 
* mercurial,* alcoholic, or gangrenous. See Breath, 
The. 

The condition of the skin^ whether dry or hot, 
moist or sweating, and the presence or absence of 
any eruption, scars, ulcers, or pigmentation, will be 
duly noted. The presence of pyrexia will be 
exactly ascertained by the use of the clinical ther- 
mometer. The condition of the surface may be 
tested by the hand. The use of the surface-thermo- 
meter, in combination with the ordinary clinical 
instrument, would give us more exact results ; but 
the hand of the skilled observer generally suffices for 
the purpose. See Thermometer, Clinical. 

The condition of the finger clubbing, livi- 

dity — must be observed \^see Fingers, Clubbing 
of). Important information as to the previous 
acute illnesses within the past six months can be 
obtained by inspecting the nails, a transverse furrow 
marking the period of defective or arrested nutri- 
tion during such illness. 

The condition of the teeth, eyes, especially of the 
pupils, tongue and gums furnishes us with valuable 
information. See Teeth ; Eye ; PuPiLS ; TONGUE ; 
and Mouth. 

The careful superficial insj^ction of the patient 
in the manner above sketchea will perhaps at once 
suggest a more minute examination of some one 
organ or system of orpns as the probable seat olf 
di^^ase ; and having mus far succeeded in locating 
the disease, the other organs and functions of the 
body will of course come under review, but the 
physician will be more especially inquisitive with 
regard to organs or functions associate with thos^ 


PLATES XV. and XVI. 

The eaterior line of reflection of the two fdeune is scmiewhat variable, for the flMetiaa of the two sacs, though usually 
placed behind the sternum, may lie quite to the left of the median line. Also the line m reflection of the left j^eura may 
diverge from that of the right as high up as the level of the fifth coital cartilage, or on the other b«id the two pleurm may 
remain in contact ae ftr down as the enrifors caitdage. The area of pericardium left uncovered hr pleura variea in a 
oorrenpopdiiM' m a imer . The lines indicating the pleural reflectionc ha Hates riiow the average poMthm. The Inferior 
^^refle^Mofthe plmnm in the mid-lateral line m rather 1cm on the left Com bo^er of tenth rib) than on the right 
sidel^wcr border of ^tbribi Posteriorly the fdeusa may descend as low as the first lumbar transverse prooese. 

The position occupied by the vermifonapiooasevaileeconeideiabl3r,thoiiiih itwHl usually be found eioer as indkated In 
ileum and neenstery, diveeied upwards mdT to the left fion lu origin at the huier and back 
pert Or the c sBCu m .— JB. Mowxa Wiitn. 5 
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in which disease has been detected. If carehil exa* 
xnination fail to reveal any organic lesion sufficient 
to account for the s3rmptoms present, we may then 
— but not till then — refer the case to one of those 
diseases which for a time run their course without 
manifesting any definite lesion 

2. Nervous System, Physical Examina- 
tion of — See p 1063 

3. Respiratory System, Physical Exami- 
nation of — The respiratory system includes the 
respiratory tract and lungs 

(A) Narbs — The shape of the nose, the narrow- 
ing of the antenor nares and the marked naso-labial 
fold with the mouth partly open would suggest the 
obstruction of the upper air-passages by enlarged 
tonsils or adenoids. The condition of the nasal 
mucous membrane and the character of nasal dis- 
charges should also be observed See Nose, Ex- 
amination of ; and Tonsils, Diseases of. 

(B) Larynx. — The condition of the larynx and 
trachea is examined into by hstemng to the voice, 
whether husky, altered in tone, or suppressed Any 
tenderness or external deformity is ascertained by 
careful palpation. 

By means of the laryngoscope the condition of 
the epiglottis, larynx, and trachea can be thoroughly 
explored See Larynx, Examination of 

(C) Chest. — In making an examination of the 
chest, the physician should follow a methodical 
routine of inspection, palpation, percussion, 
auscultation, and occasionally radiography 

(i) inspection — HhQ general shape and build 
of the chest is observed — whether it be the broad, 
well-formed chest of robust health , or the small, 
narrow, long chest, with antero-posterior and lateral 
diameters diminished, costal angle narrow, and nbs 
oblique and approximated — adapted to small lungs, 
or sometimes due to chronic obstruction to the 
entry of air through the upper air-passages. Or the 
thorax may be unduly exjknded, with wide inter- 
costal spaces, straightened nbs, widened costal 
angle, and deep antero-posterior diameter, to accom- 
modate large lungs. Again, the thorax may be 
distorted by vanous kin(£ of spinal curvature, or 
as the result of nckets, or from external pressure, 
as in the depressed lower sternum of shoemakers. 
Lastly, there may be local flattenings or bulgings 
See Chest, Deformities of 

The movements of the chest are of great import- 
ance in diagnosis We estimate the freedom or 
otherwise with which air enters the chest dunng 
inspiration by the equable expansion of its several 
parts, or by the immobility or recession of any por- 
tion the entry of air into which is retarded or im- 
peded , and this can be accurately done by means 
of the pneumomph. In cases of general obstruc- 
tion to entry of aur, whether by impediment at the 
main air-passage or in its entire distribution, there 
IS umvcrsal recession of all the soft parts — the 
supra-clavicular region sinks downwards, the hypo- 
chondria recede, and the intercostal spaces deepen 
dunng the effort to expand the chest against atmo- 
spheric pressure. On the other hand, when the 
difficulty of expansion, whether from intnnsic dis- 
ease or obstruction of passages, is restricted to one 
side of the chest or to a portion of one lung, the 
restrained expansion during inspiration is limited 
to that portion. Thus from inspection alone we 
may often form a shrewd guess as to the seat and 
even the nature of the disease present 


In esUmating local alteration of shape, the ^ ts 
perhaps more useful than any instrument of measure, 
and inspection should be mwe from above as well 
as from in front and behind. Calipers of various 
patterns may be used for takmg diameters in dif- 
ferent directions, and for recording differences oi 
shape on the two sides the cyrtometer is very use- 
ful. This instrument was onginally introduced by 
Woillez, and consisted of two halves of a jointed 
whalebone measure, connected hy a hinge, which 
could be adapted accurately to the shape of the 
chest, and after removal the vanous curves on the 
two sides could be traced on paper The cyrto- 
meters now most in use are made of soft metal, two 
sufficiently long pieces of which are connected by 
an indiarubber joint or hinge. 

Double tape-measures are also used for ascer- 
taining the circumference on the two sides, and by 
their means the relative expansion dunng respira- 
tion on the two sides can be compared VanouS 
forms of stethometer have been designed for the 
same purpose. See Stethometer. 

The vital capcuity of the lungs may be very 
accurately estimated by means of the spirometer. 
See Spirometer. 

(2) Palpation. — Palpation is employed in aid 
of both inspection and percussion. 

(a) Dunng preliminary inspection of the chest 
the position of the kearfs apex-beat should be m- 
variably, and as a matter of habit, ascertained, and 
any deviation from its normal seat, namely, the 
fifth intercostal space one inch to the sternal side of 
the left mpple-line, should be noted The position 
of a patient dunng examination should be borne in 
mind, the effect of posture upon the hearths position 
varying in different people 

{b) Any local bulging or tumour will naturally be 
manipulated to ascertam its relation with bone, or 
soft structure, whether it be solid or soft, cedema- 
tous, fluctuating or pulsatile 

(<r) In connection with percussion, the trained 
observer will note differences of resistance^ as well 
as of sound, over diseased areas. Vibration felt 
along the nb by one band when its vertebral end is 
struck by the finger of the other hand has been 
found to be mcreased in fluid effusions (Kellock) 

{d) Increase or diminution of voccU vibration or 
fremitus will be noted over any spot of altered 
resonance, by applying the hand and making the 
patient utter some resonant words, such as * ninety- 
nine.* 

Vocal fremitus is increased by consolidation of 
lung (unless the bronchus be obstructed by growth 
or otherwise) ; diminished by much thickening of 
the pleura, by obstruction to the main bronchos, or 
by air m the pleura ; annulled by fluid in the pleura. 
In many cases, however, of fluid m the pleoia 
some vibrations are felt, probably communicated 
from al^ve The loudness or feebleness of the 
voice, and also its pitch, must of course be taken 
into account in estimatmg fremitns, and cone- 
spondmg parts on the two sides should always be 
comparM. 

Loud, coarse, bronchial rdUs may cause the 
chest-widls perceptibly to vibrate, produc^ 
rhonchal fremitus. Pleuritic friction may hkewise 
be perce^Ue to the hand applied— 
tus. In cases of effusion into the pleural cavity, or 
in hydatid cysts near the surfree, fiuetuaiUm may 
be dicited on palpation. 

(3) Perouaelon.— PercuMion is the method of 
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examination hy whidi we detect the various degrees 
of resonance of different parts of the chest, de- 
pending upon the rdative amount of air and solid 
structure. 

It is best to use the fingers for percussing, one 
finger of the left hand being placed firmly over the 
point to be percussed, and struck with one or two 
of the fingers of the right hand, semi-fiexed, so that 
the tips of the fingers &U vertically upon the plexi- 
meter-finger. Percussion riiould be made firom the 
wrist, not from the elbow ; the stroke should, as a 
rule, be light, and always perfectly even on the two 
sides ; sometimes a heavier stroke may be needed, 
but, as a rule, fisr more information is obtained 
from light than firom heavy percussion. In com- 
paring the percussion-note over the two sides of the 
chest, points exactly corresponding must be taken, 
and the pleximeter-finger must be placed in a 
corresponding position; for example, it must not 
be placed pa^lel with the ribs on one side and 
across them on the other. 

The sense of touch is very valuable in percussion 
in estimating resisiame of the part struck. Dulness, 
and particularly the hardness and want of resilience 
over thickened adherent pleura, may thus be readily 
felt by the pleximeter-finger during percussion. 
This sense of touch should be carefully cultivated, 
and its deprivation is a great disadvantage in the 
use of the artificial pleximeters and percussors first 
introduced by Piorry, although possibly these may 
be useful for demonstration to a class. The ol> 
server should not be content with comparing corre- 
sponding points on the two sides of the chest from 
aTOve downwards, but he should invariably trace 
any dulness or resonance firom either side across the 
sternum to ascertain the limits of resonance or 
dulness in this direction. From neglect of this, 
important information is often missed. The height 
to which the pulmonary note extends above the 
clavicle on the two sides should be compared. 

Jlepcns of the chest , — For convenience in de- 
scribing the distribution of signs, both of percussion 
and auscultatioD, it is customary to divide the chest 
into regions. Tbs names employed to distinguish 
these regions sufficiently define their limits, namely, 
the supra-clavicular, clavicular, infra- or sub- 
clavicular, mammary, infira-mammary regions on 
each side in front ; the superior and inferior axillary 
legions; the supra-spinous, infira-spinous, inter- 
fcapnlar, and inm-scapular regions on each side 
|osterioriy. 

( a ) Normal Percussion-Signs.— There is a 
certain standard of resonance over the lung^ 

only to be duly estimated by experience, which is 
known as normal pulmonary resonance. In certain 
regions of the chest the pulmonary resonance is 
naturally lessened or replaced hy dulness. Pul- 
monary resonance shoula commence inch above 
the level of the clavicle. In the chivicalar and 
sub-davicular regions, on firm percumion, the note 
should be even on the two tides, as low as the third 
rib. Below this level, on the fight ride, we still 
obtain full resonance until we arrive at ^e fourth 
space, where in the maimna^line the note becomes 
subtly raised and shortened becoming dull in the 
fifui space and downwards to the margin of the 
cartilages. On very light perensrion the pvtoonasy 
resonance may be oMrined half a space lower; 
and at least an inch to two inches oifiGeirmioe In 
level may be obtained between iha extrema limits 
of deep cx|fixation and inspiration. In the lateral 


(axillary) region the limit of percussion- resonance 
reaches about an interspace lower. At the sternal 
mai^n it is a little higher, from the encroachment 
of the right side of the heart upon the inferior angle 
of the lung. Roughly, and for clinical purp(»es, a 
line drawn outward nrom the base of the xiphoid 
cartilage may be said to define the upper boraer of 
the liver-dulness. 

On the left side, in the line midway between the 
sternum and nipple, we already, at the third car- 
tilage, obtain elevation of pitch and shortening of 
the percussion-note ; and at the fourth space dul- 
ness, from the underlying heart. Between this 
(mid-stemo-nipple) line and the sternum, and 
bounded above by the fourth cartilage and below by 
the level of the apex -beat, is the normal area of 
superficial cardiac dulness. In the nipple-line at 
the corresponding levels' some deadening of per- 
cussion-note may be obtained, but pulmonary 
resonance is otherwise clear to the sixth rib ; in the 
lateral axillary region to the seventh. Below the 
rixth rib in front, and the seventh laterally, gastric 
resonance is obtained. 

Over the stemuniy percussion is naturally some- 
what wooden and resisting, within degrees varying 
with the condition of the l^nes. The first piece of 
the sternum is normally somewhat less resonant 
than the next two pieces, but it should be, on firm 
percussion, by no means dull. Below the level of 
the fourth cartilages the heart and liver cause the 
note to be dull, although even here a certain degree 
of resonance is in health communicated from the 
adjacent right lung. 

In the posterior regions of the chest the degrees 
of resonance are almost entirely in accordance with 
the thickness and character of supeijacent tissues. 
Thus in the scapular and inter- scapular regions 
increased force oi percussion is necessary to elicit 
pulmonary resonance, while in the lateral and 
infra-scapular region the percussion -note is full and 
low-pitched. On the right side this resonance is 
replaced by dulness below the tenth rib, and deep 
percussion will elicit a certain impairment of reso- 
nance as high as the ninth rib, in the mid-scapular 
line. On the left side resonance should h2 good to 
the extreme base, except that in the posterior 
axillary line a small and restricted area of duln^ 
may be sometimes made out, corresponding with 
the position of the spleen. 

(b) Morbid Percussion-Signs.— Modifications 
in the distribution of percussion-resonance over the 
chest may be produced cither by general or by local 
causes. 

General Pulmonary vesicular emphy- 

sema, enlarging the lungs and extending their 
boundaries, causes encroachment of pulmonary re- 
sonance over those regions— the praecordial, right 
infra-mammary, sternal, and right inferior basic — 
which are normally dull. In congenital smallness 
of lunn the boundaries of pulmonaiy resonance are 
somewhat retracted, so that liver-dulness in front 
and behind is slightly higher, and heart-dulness 
more extensive. 

Local causes . — One class of these are encroachments 
of other organs. Enlargement of the heart will cause 
increased area of praemriial dulness upwards and to 
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the left, or upwards and to the right, according as 
the left or right side of the heart is most affected. 
Effusion into the pericardium will cause similar 
dulness, extending upwards towards the manu- 
brium stern!, and to the right beyond the sternum. 
Retraction of one lung is a frequent cause of ex* 
tended (uncovered) o^iac dulness. Aneurysmal 
tumours m connection with the heart or great vessels 
give rise to dulness, chiefly in the neighbourhood 
of the sternum above the f^rth cartilage, or in one 
or other inter-scapular region. Enlargement of the 
liver and spleen will cause them to encroach upon 
the pulmonary resonance Efiusion into the pen- 
toneum, if extensive, will cause displacement up- 
wards of the abdominal organs and diaphragm, 
encroaching upon the lower area of pulmonary 
resonance, and even causing collapse of the lower 
portion of the lungs, thus giving nse to dulness. 

Effusion of fluid into the pleura will give nse to 
absolute dulness to the level to which the effusion 
extends upwards The upper boundary of this 
dulness, if the lungs be sound, vanes slightly with 
the position of the patient. In order, however, 
accurately to define the upper margin of dulness 
from flmd effusion the lightest possible percussion 
must be emploved In any case of considerable 
effusion into the pleura the dulness encroaches 
upon the median line, and towards the opposite 
side See Pleura, Diseases of. 

The chief kinds of morbid percussion-signs will 
now be discussed. 

Dulness^ hardness ^ flatness — These terms are by 
no means synonymous with regard to percussion- 
sounds. Dulness vanes infinitely in de^ee. Thus 
over a pleuntic effusion the tonelessness is absolute ; 
and to this degree of completeness of dulness the 
term flatness of percussion-note is sometimes ap- 
plied. There are but a few other chest-conditions 
in which such absolute dulness is obtained ; for 
example, extensive pencardial effusions, hydatid 
tumours, extensive malignant nowths invading the 
lungs and infiltrating the bronchi. In mflammatory 
consolidation of the lung there is always a certain 
degree of wooden tone in the percussion-note. In 
cases of scattered patches, or nodules, of consohda- 
tion in the lungs, with air-containing tissue around, 
the dulness may be only very slight, amounting to 
a mere shortening of the note with elevation of 
pitch In estimating the slight shades of dulness 
elevation of pitch is the first pomt to arrest the 
attention tiardness of percussion, always more 
or less appreaable with dulness, is assocuted espe- 
aally with consolidations of lung overlaid by 
thickened adherent pleura. 

Skodatc resananee . — In all cases of considerable 
eftusion of fluid into the pleura, in which the lung 
IS not completely collapsed, a peculiar high-pitched 
tympanitic resonance is found at the stemo-clavi- 
cular renon on the same side. This resonance, 
called SK<K!aic resonance, is a very characteristic 
si^, and has been attributed to relaxation of lung 
Still in contact with the chest-wall. As the efiusion 
advances completely to fill the chest, this resonance 
becomes replaced by dulness. 

When efiusion of fluid follows upon pnetimo- 
thorax, the lung, unless held above by strong adhe- 
sions, is already completely collapsed ; and above 
the level of the dulness earned by fluid there is a 
Mpanitio note, caused by free air in the pleura. 
In this cue the level of the fluid in the pleura shifts 
with every diange in the poaHicn of the patient. 


Whether the efliirion be of scrum, pus, or blood, 
the percussion-signs are the same. 

Wooden percussum’note is obtained percussing 
over thickened some air-conta|nii^ 

tissue beneath. The sense of resistance is marked 
the pitch high, and the duration of sound diort. 
This degree of dulness, with increased resistance, 
is commonly present below the clavicle in cases of 
phthisis, unth thickened pleura, and perhaps small, 
empty cavities, bounded by hardened lung-tissue. 

Amphoric or tubular percussion is ^ sound 
eliated by percussing over a superfidal emp^ 
cavity, connected by adhesions to the chest-wall. 
The pitch vanes with the sue of the cavity, but 
is always somewhat high. The sound can be 
exactly imitated by percussing the cheek drawn 
tensely over the teeth, with the mouth dightly 
open. 

Cracked-metal sound, or druit de pot flU, if 
obtained by sharp percussion over a cavity sudi as 
the above. Sudden displacement of air m the 
cavity will cause the sound, which somewhat re- 
sembles that produced by the two hands 

hollowed in apposition, and stnking upon the 
knee. A little secretion in the cavity will facilitate 
the production of the sound. This j^ysical state 
may often be appreciated by the tou^ before the 
sound can be heard. It is of little clinical value. 

Bell-sound is eliated by combined perciusion 
and auscultation, and when is chiuacterutic 

of a very large thin-wall^ cavity in immediate 
contact with the thoracic wall, and is most generally 
significant of pneumothorax. The stethoscope 
must be applira over the resonant part of the 
chest, and at another pomt withm the same area 
a piece of metal, such as a com, laid upon the 
chest, must be smartly struck with a second piece 
of metaU The auscultator hears a sound of a clear 
belMike character within the chest, which is of 
quite a difierent quality from that produced by the 
mere contact of metals. It is essential fcK the pro- 
duction of this sign that the stethoscope and the 
struck metal be both within the area of chest- 
surface corresponding with the tur-containing sac of 
the pleura If, for mstance, either be placed over 
a point below the level of any fluid eflusion present 
the sound will be lost, to be recovered on altering 
the position of the patient so as to displ^ the 
fluid. By means of this sign, the iimits of a 
pneumothorax may be accurately defined. 

Hydatid fremitus is a vibratile sensadon, some- 
dmes to be felt on smart percussion over an 
hydadd efiiiston. In cases of pyopoeumothotmx a 
similar sensation may sometimes M felt, on pat- 
cussing at the exact level of the sutfree of the 
effused liquid. 

(4) Auscultation. — Auscultation omply gMans 
the act of kstemng ; but the art of ausOBltatioii 
implies a great dad more than this, nsmaly, the 
appredatioD of the healthy or mor^ C b nMM fi hs 
which produce the sounds heard on apptyhigthe 
ear to the chest or to other parts. If the ear « the 
observer be directly applied to fhe diest or part 
under observadon, auscwtadoii Is said to be Am* 
mediate. If some sabstaace or tnstnanent he 
used as a medium between the ear and the part 
under observadon, mediate attamdtaliQii Is aan to 
be practised. Such an hatammA is a 

Itethoscope. See STBTEOflOOf*. 

{a) Normal RistiaAiolLY Soin|iML--lf the 
Methoaeope he appUed over the tmdma of ahealthy 
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persoDi tubular, blowing, or bronchial respiration is 
heard — that is, a sound as of air blown to and 
fro through a tube with moderate velocity; the 
medianism of the sound being the entrance and 
outflow of air-currents through the narrowed 
glottic aperture of the trachea, producing sonorous 
vilmtions within the tube below. As the stetho- 
scope is passed downwards to the first piece of the 
sternum, the same sound is still heard, but more 
distant and muffled. In the upper inter-scapular 
region, where the great divisions of the bronchi are 
Comparatively superficial, the tracheal sounds may 
still be indistinctly recognised ; but below and to 
the side of these points these sounds are normally 
obscured by the vesicular pulmonary sounds, into 
the production of which they, however, necessarily 
enter. 

The pulmmary vesicular breathing-sound is pro- 
duced by the Action of air entering the air-sacs 
from the minute bronchioles, and it is supplemented 
by the condition of what remsuns of the glottic 
breath-sound, now infinitely subdivided. During 
calm breathing, the sound accompanying inspiration 
should be soft and breezy, giving the idea of innu- 
merable similar and associated sounds. In intensity 
the sound is uniform from commencement to near 
the end, when it fades without perceptible interval 
into the expiratory sound. The expiratory sound 
commences at the moment inspiration ceases, being 
continuous vrith the inspratory sound, but it 
vapidly fades in intensity, ceasing to be audible 
after ^e first one-fifth or one-third of the expiratory 
tut. Of the time occupied between the commence- 
ment of one inspiration and that of the next, the 
inspiratory act occupies nearly one-half (^ths) j the 
expiratory act occupies the remainder, with the ex- 
eepdoD of a brief interval of pause, between 
the end of expiration and the commencement of the 
next inspiration. It may be here observed that 
when the * exf^tion * is said to be prolonged^ it is 
meant that the expiratory sound is audible through 
a longer period of the act than natural. 

If the respiration be hurried and forced, the in- 
spiratory sound is coarser and louder, and the ex- 
piration more audible, these sounds approximating 
to the puerile breathing which is normal to young 
childr^ 

In health the vesicular breath-sound should be 
about equally well heard over the front and back of 
the chest, allowance being made for additional 
thicknett of covering over certain regions. 

(b) Mobbid Rbspiratoky Sounds.— 
compensatory or supplementary breathing is charac- 
terised by increasra loudness of vesicc^ breath- 
sound with some prolongation of expiration. 
Besides being audible over the chest generally in 
healthy young children, this exaggerated breath- 
sound may be heard over certain parts of the chest 
in persons who have some other port disabled or 
diseased. Thus, with efi^on of fluid into one 
pleura, the respiratory sounds over the oppoMte 
lung are exa^erated or puerile. If one apex ^ 
dis&ued, the br^th-sound at the other apex is 
exawerated. This inc r eased breath-sound to make 
up fm deficient function elsewhere is called compete- 
eatery or supplementary breathing. 

The breith-souiid may be enfeebled over the 
whole chest, as in cases of emphysema or thoracic 
mnscalar debUity. Localised enfeeblemeot of 
bieath-soand may be due to several causes— 
(I) local emphysema j (a) adherent and thickened 


pleura, as after old pleurisy at the base ; 
(3) blocking of ^ the alveoli by catarrhal pro- 
ducts— Common in commencing phthisis at one 
apex; (4) closure of bronchial tubes by plugs of 
mucus, or from spasm. If the rest of the lungs be 
free this local enfeeblement is made up for by com- 
pensatory breathing on the opposite side, or in 
other parts of the same lung. 

Suppressed breath-sounds signifies removal of 
lung from the surface by effusion of air or of fluid 
into the pleura, or occlusion of a main bronchus by 
compression or morbid growth. 

Wavy and jerking respiration are terms cha- 
racterising a kind of respiration in which the in- 
spiration IS either partially or completely interrupted 
several times. The expiration is rarely thus 
affected. Waviness of respiration may be due — 
(i) to an irregular action of the inspiratory muscles, 
common in nervous people ; (2) to cardiac impulse, 
in which case these interruptions are rhythmic with 
the hearths pulsation ; (3) unequally distributed 
impairment of the lung-elasticity, for example, in 
early tubercular deposits. Walshe considered that 
pleuritic adhesions may have the same effect. It 
will be seen then that waviness of breath-sound 
is very commonly independent of any organic 
change, and requires other signs to render it of any 
value in diagnosis. Jerking respiration or inter- 
rupted breath-sound is more commonly due to 
organic lesions of the third kind mentioned. 

Cogged breath-sound is a somewhat clumsy term 
applied to a form of interrupted respiration in which 
the interruptions are very even, three or four to 
each inspiration. Much importance is attached to 
the sign by some authors. It appears to be due to 
obstruction in the smallest bronchioles, either by 
dryish secretion or small nodules of tubercle, re- 
quiring some accumulation of inspiratory force to 
overcome it. The sounds commonly give place to 
a bubbling rdle. 

Harsh respiration with prolongation of expira- 
tion implies a want of vesiculanty in the sound. 
While vesicular breath-sound has bwn compared to 
the sound produced by the breeze passing through 
leaf-laden trees, harsh breathing, on Uie other 
hand, resembles a similar breeze traversing their 
naked branch-tops. Some prolongation of the ex- 
piratory sound is inseparable from harshness of 
breath-sound. Harshness of breath-sound by no 
means implies increased loudness— rather the con- 
trary. Enfeebled respiratory murmur is commonly 
harsh — always so when due to alveolar obstruction. 
The meaning of harshness of breath-sound is simply 
commencing consolidation ; it goes with incipient 
dulness, and is one of the earliest signs of apical 
disease in consumption. There can be httle doubt 
that its real meclmnism depends upon the extinc- 
tion of the vesicular part of the normal breath- 
sound, and the better conduction of the glottic 
sounds, which at peripheral parts of the lung are 
usually muffled and obscure by the vesicular 
sounds. The prolongation of the expiration is very 
characteristic of this early alteration of the respira- 
tory sounds; and it may here be observed, in 
pasiung, with regard to morbid breath-sounds ^ that 
the expiration is the mast important part of the 
respiratory act to attend to in auscultatSm, 

Divided respiration^ usually described as a 
separate evidence of disease, is really an insepar- 
able fiictor of harshness of respiration. Instead of 
the two component sounds, inspiration and expira- 
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tion, fading imperceptibly into one anotheti they 
are more or less distinctly separate, the more so as 
the more typical bronchial type of breathing is 
accoutred. Deficiency of elasticity is the cause to 
which the division is usually ascribed ; it is, how- 
ever, a significant feature of glottic breathing 

Bronchial respiration is most typically heard 
over simple lung-consohdation, as pneumonia at 
the base or apex Skoda well describes the sound 
as acoustically identical with that produced by 
placing the mouth in the position to pronounce the 
guttural ck (as in choir or ^y^ristian), and drawing 
the breath to and fro The inspiratory and expira- 
tory sounds are about equal in length, nearly 
identical in pitch, and distinctly divided from one 
another. The sound vanes m intensity and defini- 
tion, from the most intense tubular or tracheal 
breath-sound to the lower-pitched and more diffuse 
blowing respiration {doused bronchial breathing. 
Besides hepatisation of lung, this form of respira- 
tory sound may be produced by other condensations 
of lung, for example, from pressure or by tumours 
extending from the neighbourhood of a lai^e 
bronchus to the surface, such as enlarged bronchud 
glands, mediastinal growths, and aneurysmal 
tumours The more diffused blowing sounds are 
due to less complete consohdation. It is essential 
that the bronchi be patent, in order that bronchial 
respiration may be heard ; thus, in cases of cancer- 
ous growth invading a lung from its root and 
occluding the bronchi, no respiration is audible. 
As regards mechanism, however, it can scarcely be 
maintained that the sound is produced by the 
passage to and fro of the air in the bronchi of the 
consolidated lung ; for ( I ) at the period when 
bronchial breathing is most distinct the lung is 
immovably fixed by exudation , (2) the play of the 
chest-wall on the affected side is almost or quite 
restrained ; (3) the air-cells being occupied, there 
is no reason why air currents should penetrate the 
bronchi Hence it would seem that bronchial 
respiration is but the glottic breath sound re- 
verberating through the bronchial tubes, and well 
conducted to the surface A remarkable experi- 
ment of Bondet and Chauveau stnkingly confirms 
this view In a horse with hepatisation of the base 
of one lung and bronchial breath-sound over the 
part affect^, the trachea was incised below the 
glottis and the wound held widely open ; the 
bronchial breathing immediately disappeared, all 
respiratory sounds ceasing over this portion of 
lung, while elsewhere the vesicular breath-sound 
was unimpaired A musical reed was now inserted 
into the wound, and the musical sounds were well 
conducted over the consolidauon, but little audible 
over the healthy portion of lung. 

Cavernous respiration is a breath-sound in which 
the inspiration and expiration have both a hollow 
blowing quality. It is to the expiration that the 
•hollow wavenng quahty charactensucof this breath- 
sound is Mpeciiuly atta^ed, and, as pomted out by 
Reginald ThompMin, the expuratory sound u lower 
in pitch than the inspiratory. Cavernous breathing 
signifies a pulmonary cavity usually phthisical — 
< I ) exceeding m lise an unshelled wamut ; (2) either 
•empty or at least partially so ; and (3) communi- 
cating with one or more patent bronchial tubes. 
Softening of tubercle or caseous pneumonia, pul- 
monary abscess, or bronchial diUtaUon of sufficient 
site, are the most common causes of cavity in the 
ittog. This ahnonual sound is fonned by-^a) the 


passage to and fro of sir into a cavity with the 
respiratory movements \ (b) the conduction and 
modified reinforcement of the glottic resinratoiy 
sound wiUun a cavity. 

Amphoric breath-sound is a variety of cavernous 
respiration having the same characters, but on m 
exaggerated scale i that is, not necessanly ex- 
aggerated as r^xds loudness, but having all the 
quahties — blowing character and hollowness — in- 
tensified This sound is heard over a large super- 
ficial cavity, either in the lung, or m the pleura 
freely communicating with the lung. Its mecbiuusm 
is identical with that of cavernous respiration, only 
that the sixe of the cavity is large 

(c) Adventitious Auscultatory Signs.— 
A rdle or rhonchus is a sound produced by im- 
pediment to the entry or escape of air within the 
lungs or bronchial tuties. The impediment may be 
from narrowing, or secretion within the tubes ; from 
secretion within the alveoli ; or from destructive 
softening or oedema of the lung-tissue. The r&ks 
that may be audible over the chest are — sonorousy 
sibilant^ crepitant^ sub-crepUanty mucouSy dry 
crcuklmgy moist crackling y and cavernous. 

Sonorous and sibilant rdles or rhoncht are noises 
of a snonng or whistling kmd, which are produced 
in the air-passages. They are audible with both m- 
spiration and expiration (or with either), and are for 
the most part transitory sounds, being temporarily 
or permanently removed by cough, or m other cases 
by the rehef of the spasm which has oocasumed 
them They obscure or altogether mask the normal 
respiratory sounds. Any narrowing of an air-tube 
will give nse to rhonchus or sibilus according to 
the degree of narrowing and the size of the tube. 
Thus, if the larger tubes be affected, and the narrow- 
ing not great, the coarser sound is produced. If, 
on the other hand, the finer tub^ be partially 
occluded, or a huger tube be ^eatly narrowed, the 
finer sibilus is caused. Rhonchi are audible throii|^- 
out the territory of the tubes laffected. Thus, uTa 
mam bronchus be compressed or narrowed, the 
sound so occasioned will be heard throughout the 
lung on that side. Throat-sibilus m croup is con- 
ducted all over the chest. 

The precise causes of rhonchi are — (1) narrowii^ 
of a bronchus from external pressure (uncommon) ; 
(2) narrowing from local dcatnoal thickenu^ and 
contraction of the fibrous coat of the tube (un- 
common); (3) mucous collections m the tubes 
giving nse to imperfect plugs which vibrate, causing 
the musical sounds (very common) ; and (4) spas- 
modic contraction of the medium-siz^ tub^(sibiliis 
in asthma). 

Rhonchi signify— (i) bronchial catarrh, or bron- 
chitis, local or general, as the case maybe, mffiDctiiig 
the l^er and medium-sized tubes-; (a) turngfurs 
pressing upon the trachea or one of tlw ma in 
oroQchi; (3) numerous minute bronchial obstroe- 
tions occasioned by pulmonary miliary tubercOkMi^^ 
or ( 4 ) asthma. 

Stridor \sa. vanety of rhonchus, due most geneialiy 
to pressure of a malignant or anemysmal nmwaff 
upon a main Inonchus, and heard chiefly over tbe 
corresponding side. It is a coarse, vibnratt 
which, however, the tiained ear can rea^ detect 
to be of distant origin. Baialysis of the vocal 
cords will, in smne cases, lead to sti^, 

CrepUi^ rdloy or ^ dry Is a 

mmute, dry, ciackUng sound, m winch dfo oiaclto 

are infinitely smaU and even, and oeos^py chkfly 
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the latter part of inspiration. The soond has been 
compared to the crackling of salt upon the fire, or 
that produced by rubbing a pinch of hair between 
the ^ers close to the ear. Probably the exact 
mechanism of the sound is the abnmt separation 
of alveolar surfaces^ collapsed W inflammatory or 
other cedema. But there are dimculties in the way 
of any present explanation of the sound. There 
^ at least four conditions which will give rise to 
identically the same sound, as far as the ear can 
appedate it— namely (i) incipient pneumonic con- 
sohdation (inflamed oedema stage) ; (2) oedema of 
the lungs when not excessive, as in certain stages of 
kidney-disease, in obstructive heart-disease, &c. ; 
(3) mere collapse of lung from disease, crepitant 
being often temporanly heard from this cause 
at the extreme p>sterior bases, to disappear after 
a few deep inspirations ; and (4) certain cases of 
o^ema of the pleura dependent upon old lung- 
diseap. The fine crepitation of pneumonia is 
peculiar only in being associated with commencing 
tubular breath-sound, the consolidation associated 
with which gives an increased intensity and defini- 
tion to the crepitant When associated with 

acute febrile symptoms, fine crepitation indicates 
the congestive stage of acute pneumonia. If seated 
about the base, the pneumonia is most commonly 
of the typical croupous or exudative variety. If at 
the apex, or in patches, the disease may be incipient 
catarrhal or emlx>lic (p3^mic) pneumonia. 

Suh-crepitant or muco-<repitant rdli is a fine 
babbling rd/tf, of sharp definition, and well-con- 
ducted to the ^ ear, audible principally during 
inspiration, but in less degree also with expiration. 
This rdU is produced in the minute bronchioles 
and alveoli, by the penetration of air through a thin 
liquid. A certain amount of lung-condensation is 
necessary to give sharpness of definition to the 
sound. Sub-crepitant rdl* is most typically heard 
in the resolution stage of pneumonia. In the 
second (secretion) sta^e of broncho-pneumonia it is 
also heard. There are many rdle sounds inter- 
mediate between true dry crepitation and the sub- 
crepitant rdk, which arc fairly described by the 
general term crepitant rdU^ fine or coarse, accord- 
ing to their sire. Many degrees of fineness or 
coarseness may be distinguished in different parts 
of the same lung in some pneumonic forms of 
phthisis, and it will be generally found in any such 
cases that the rdies increase in coarseness as we 
ascend from below upwards. 

crackle is the term used to describe a rdle 
consisting of three or four distinct small crackles 
heard daring inspiration. The crackles are dry in 
character, and sharply defined. The inspiratory 
breath-soand attending this rhonchns is usually 
feeble and harsh, the expiration harsh and pro- 
loi^ed, but unattended by any rdle^ unless it be 
some sibiltts. Dry crackling most commonly 
signifies commencing softening of * tubercular' 
deposits, and the sound may be most frequently 
realised in the sub-clavicular r^on, where thw 
condition is most often found uncomplicated by 
conditions depending upon other stages of the 
disease. 

Moist crackUt or kumid clicking rdle^ consists of 
a few crackles, heard during the latter part of 
i^piiation Md the commencement of exixration, 
tlurply d^ned, somerimef metallic in quality. 
The crackles vary in ike and in the degree k 
liquidness, as must be the case from the monism 


by which they are produced. For this rdU it 
significant of liquefaction of tubercular or caseous 
pneumonic nodules in communication with bron* 
chial tubes ; and as such adjacent softenings 
coalesce and increase in sue, the crackles become 
larger, until they develop into the gurgling or 
caverwms rdle* The moist crackle may be asso- 
ciated with other rdles^ since a softening caseous 
nodule is often surrounded by congested pulmonary 
tissue or pneumonia, giving rise to fine crepitant or 
sub-crepitant sounds. As a rule, the breath-sound 
is more or less masked by the crackling rdle* 
Ccei/emtms and gurgling rdles are but larger and 
more liquid rdles, pr^uced in a cavity or cavities 
of moderate dimensions. 

Me^lic tinkling rdle requires for its develop- 
ment a large empty cavity in which it may bo 
reduced — (1) by tne bursting of one or more air- 
ubbles through viscid contents; (2) by the im- 
pingement of a drop of secretion against the cavern- 
wall ; or (3) by a bubbling rdle produced in a 
bronchus near the cavity, and freely communicating 
with it. In either case the large empty cavity, 
necessarily near the surface, resonates and re-echoes 
the sounds, and gives them their peculiar metallic 
quality, which has been likened to that produced 
by a pin dropping into a large empty bottle. 
Metallic tinkling is by no means solely Jgnificant 
of pleuritic cavity, as was supposed by Laennec ; it 
may be most typically heard over a large dense- 
walled empty pulmonary cavern. 

Metallic echo is sometimes confounded with 
metallic tinkle, with which it is often associated,, 
and, indeed, of which it may be said to form a part. 
It is really not a rdle at all, however, but an echo* 
in a large cavity, produced— (1) by air-vibrations 
caused by cough ; (2) by vibrations on the surface 
of fluid with a large air-space above ; or (3) by 
vocal vibrations reaching through the cavity after 
true voice-sound has died away. 

Hifpocratic succussion-saund is the splashing, 
sound heard in a pleura containing both air ana 
fluid, on shaking the patient somewhat vigorously,, 
while the ear is applied to the chest-surface. 

Cougk'sounds* — A caverfious splash- sound may 
frequently be h»rd on listening over a cavity, and 
causing the patient to cough, the forcible entry of 
air into the cavity in itself largely contributing to 
the sound, and setting up gurgling and splashing 
rdles by the disturbance of contained fluids. 

Cough-sounds require no explanation, but the^r 
should be invariably tested in chest-examination. 
Crepitant sounds arc often developed after a cough, 
which are not to be heard either on ordinary or 
deep inspiration without it. Cavities which are 
not in free communication with bronchial tubes, 
may yield no characteristic breath-sounds ; but the 
forcible propulsion of air into them at the moment 
of chest-compression with closed glottis elidts at 
once a characteristic localised succuasion-sound, 
attended by more or less coarse gurgling rile* 
ybice-founds* — In the ordinary neaRhy spongy 
o^ditionof lung, the voice-sounds are.heaid but 
distantly and imperfectly, save in certain parts of 
chest in the neighbourhood of the trachea and 
its bifurcation — that is, in the upper sternal and 
the upper interscapular regions, where the sounda 
are b^er conducted. 

Bronchophai^*-^K% any portion of the chest 
where there is eonsoUdatm of lung, in association 
with patent air-tubes, the voice-sound Is beard 
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oudly, as though produced near or close, under the 
itethoscope. Although loudly heard, the sound 
ippears to pass away from under the stethoscope, 
^y solid medium of conduction between a large 
jronchus and the stethoscope will give nse to 
)ronchophony, whether by super*position, or by 
he portion of bronchial tree concerned being em« 
)edded in solid lung, as in lobar pneumonia, of 
vhich the sound is most typical If, however, 
>etween the conducting medium and the larynx the 
bronchial channel be occluded, bronchophony is no 
onger heard, the voice-sounds being enfeebled or 
innulled 

Pectoriloquy — If, on the other hand, a cavity be 
jrcsent beneath the spot auscultated, and in free 
ximmunication with a bronchus, the voice-sound 
ippears to be concentrated at the end of the stetho- 
K:ope, and to pass through the instrument direct to 
he ear, with exaggerated and even painful distinct- 
less. It IS rather the noise of the voice that we 
lear m bronchophony, but in pectoriloquy the 
(ounds are most distinctly articulated Tnis dis- 
:inction is even better appreciated by listening to a 
ivhisper, which under bronchophonic conditions is 
merely a conducted hissing sound, while in pecto- 
riloquy each syllable penetrates distinctly to the 
jar Pectonloquy may, however, be clearly, 
ilthough not exactly, imitated by consolidated lung 
in the neighbourho^ of a laige bronchus Hence 
die diagnosis of a cavity near the root of the lung 
requires much caution. 

^gophony — /Egophony is a form of modified 
bronchophony in which the voice-sound, conducted 
through condensed lung, has further to penetrate a 
thin layer of fluid in which the coarser vibrations 
Eire lost, a certain quavenng nasal quaUty being 
given to the sound that reaches the ear. It is 
significant of effusion into the pleura The sound 
IS only to be heard near the upper hmits of the 
effusion, where the layer of fluid is thin 

With regard to the mechanism of these three 
sounds— bronchophony, pectonloquy, and aego- 
phony — there can be no dispute about their being 
glottic sounds In bronchophony they are conducted 
through subdividing tubes of increasing fineness 
enveloped in solid tissue ; hence the sounds, al- 
though loudly heard, are not well defined, being 
largely converted into the coarser vibrations per- 
ceptible to palpation as fremitus. In pectoriloquy^ 
on the other hand, the glottic sounds are conducted 
through tubes which, after one or two divisions, 
terminate in a resonating cavity ; hence the vocal 
vibrations are concentrated and conducted with 
intensity to the ear as through a speaking-tube. 
Finally, in ctgophony one may suppose the bleating 
character of the sound to be due to secondary, and 
to a certain extent disturbing vibrations m the fluid 
medium through which the sounds are conveyed. 
In gegophony one may commonly note a lisp or 
whisper-sound in addition to the voice-sound, and 
better conducted than the voice-sound. And it has 
been affirmed by Bacelli that in cases of serous 
effusion into the pleura the whisper is heard well 
conducted with distinct articulation— 
aphonique — through the thickness of the fluid, 
whereas in puruUtU effusion such whisper is not 
conducted. This statement will be fbuna to apply, 
however, only in certain cases. The whisper may 
sometimes be heard well conducted through puru- 
lent fluid. 

The voice-sounds are wahtsud or wholly 


guished conditions which : (a) shut off the main 
bronchi from the part auscultated, as in malignant 
growths invading the bronchus at the root of the 
lung , ( 3 ) separate the lun^-surfiu:^ from the thoracic 
wall, as in pleuritic effusmns, cedematous thicken- 
ing of pleura, &c. Here, however, we must make 
exception in certain cases, in which pectonloquie 
aphonioue is heard. In (r) rarefaction of the lung 
by emphysema the voice-sound is enfeebled ; and 
m {d) pneumothorax it is either much enfeebled or 
annulled In cases of pneumothorax, however, a 
famt metallic echo may often be heard with, or 
rather after, the voice-sound This echo has pro- 
bably a precisely analogous mechanism to s^ophony, 
save that the medium of secondai^ conduction is 
air instead of fluid, and hence the conduction is 
less distinct 

Autophony , — On listening over a superficud 
cavity with condensed lung-tissue around, the voice 
of the auscultator— for example, when requesting 
the patient to cough or to speak — will be noticeS 
by himself to be intensified. The term autophony 
IS applied to this increased resonance, which is a 
sign of little clinical value 

Pleural sounds — ^The sounds onginating in dis- 
eased conditions of pleura are commonly mcluded 
under the general term ‘ fhction-sounds ’ — a term, 
however, very inadequate to describe the varieties. 

The pleuritic rub or dry fnction is a wavy or 
uneven rubbing sound heard close under the ear 
with both inspiration and expiration, but chiefly 
with the former, unmoved by cough, and usually 
attended by pleuntic pain. We may often &u 
to obtain this sound, through the patient involun- 
tarily restraining the movement of the affected side 
on account of the pain. A deep inspiration must, 
therefore, be always called for. In well-marked 
cases the fricuon is very loud and leathery, and 
may be perceptible to the hand applied— 
fremitus 

Pleural creaking is a sound that may be some- 
umes distinguished over a portion of the chest, when 
the pleurae are densely thickened and adherent 
Moist or spongy friction is most difficult to dis- 
tinguish from fine moist crepitation. It is heard 
almost entirely at the end of deep inspiration, and 
closely resembles the crepitauon of a moist sponge. 
The sound is due to the pleura being adheren^y 
moist, recent lymph, as in the early stage of adhe- 
sive pleurisy in pleuro-pneumonuu 

In cases of oedema of the pleura a fine crepitating 
inspiratory sound or pleural crepitus may be heard, 
which it IS impossible to distinguish nrom a pul- 
monary sound. The diagnosis must rest upon the 
very superficial character of the sound, and its 
being unchanged by cough ; also upon its being 
assoaated with deficient breathing without tubular 
quality, and with lessened vocal ^mitus. It is an 
inspiratory not an expiratory sound, being engen- 
dered by the pulling out of the spongy oedematoua 
tissue dunng inspiraaon. ^ 

(5) Radiography.— Examination of the eK e it 
by radiography has of late years been increasin|^y 
made use of. See Rontobn Rays. 

4. Circulatory Syatem, Phyaloal Examl^ 
nation of. — The ocHo^tiion of the heart and cir- 
culation may be investigated with mat rYaninfiai, 
chiefly by paljpation, percusaioii, aadaiiacidlaticiu 
PuLSB.-— Tae pulse gives us veiy impoftaiit in- 
formation respecting mt state of tlm sifctilntioii. 

4t 
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For a fall description of the pulse and its different 
characters in disease, see PULSS, Ths ; and 
Sphygmograph. 

Heart. — (a) Inspection. — In health and dur* 
ing quietude the car^c impulse is barely percep- 
tible. Under excitement, however, a throbbii^ 
impulse may be noticed over the prsecordia and left 
epigastrium. In cases of great hypertrophy and 
dilatation of the heart, especially in children, the 
praecordial region may be obviously bulged. The 
impulse of the heart maybe observe to be diffused 
over an increased area, between the nipple-line and 
sternum, in cases of hypertrophy and dilatation. In 
cases of dilated hypertrophy of the right ventricle, 
or in displacement downwards of the heart in em- 
physema, the impulse is very perceptible at the epi- 
g^trium to the left of the ensiform cartilage. A 
diffused undulating impulse may be observed in 
some cases of pericardial effusion and in adherent 
pericardium. The heart is often uncovered, and 
Its impulse revealed on one side or the other by 
retraction of the lung in contractile or wasting pul- 
mona^ diseases. 

(^) Palpation. — The position of the heart’s apex 
should first be ascertained ; and the area, force, 
and rhythm of the cardiac pulsations, and the pre- 
sence or absence of thrill or other adventitious 
palpation-signs, should next be noted. 

Normally the heart, enclosed in its own pericar- 
dial sac, is situated in the anterior and central part 
of the thoracic cavity, immediately above the dia- 
phragm. Its position may be roughly defined as 
within the area bounded above by a line drawn 
across the sternum at the level of the lower border 
of the second cartilages ; on the left by a vertical 
line passing just within the left nipple ; and on the 
right by a similar line drawn at one-third of the 
distance between the border of the sternum and the 
right nipple-line. A slanting line from the base of 
the ensiform cartilage to the upper border of the 
sixth rib in the left nipple-line defines the lower 
border of the heart, il^hind this area the heart 
lies obliquely, its base directed upwards to the 
right and backwards, its apex to the left downwards 
and forwards. The organ, moreover, is so placed 
that the right auricle and ventricle occupy nearly 
the whole anterior surfiice ; the left auricle and 
ventricle the posterior and left surface. 

The apex of the heart in the adult impinges in 
the fifth interspace, one inch within the left nipple- 
line. The aortic and pulmonary valves correspond 
with the upper border of the third left cartilage at 
its junction with the sternum, the aortic being on 
the right of and a little lower than the pulmonary. 
A line drawn from the middle of the third left 
cartilage as it joins the sternum, to the upper border 
of the fifth right cartilage at the sternal margin, 
would correspond with the mitral valve superfici- 
ally and ab^e, the tricuspid more deeply and 
below. 

An altered position of the apex-beat may arise 
from congenital displacement of the organ, for ex- 
ample, from transposition of viscerau It may arise 
from enlargement of the organ by hypertrophy or 
dilatation, affecting its right or left cavities ; or 
from dispkeement of the organ, for instance, down- 
wards, by emphy^ma, aneurysm, or tumour ; aside, 
ty pleuritic effimon, malk^nt disease, or contrac- 
tion of lui^ ; upwards^ by abdominal distension, 
disease in the abdomen, or contraction of lung. 

In continuance of palliation, the condition of the 


arteries and veins at the root of the neck must be 
observed: whether the arteries unduly pulsate, or 
the veins on one side or both remain full or pulsate. 

{c) Perou88lon. — The praecordial dulness may 
be enlarged by retraction of the margin of one or 
both lungs j by effusion of fluid into the pericar- 
dium ; or by enlargement of the heart itself, either 
general or restricted to one or more of its divisions. 
The cardiac dulness may be diminished or obscured 
by enlargement of the lungs enveloping it, or by 
gas in the pericardial sac. 

(rf) Ausouitation. — By the simultaneous con- 
traction of the ventricles, the closure of the mitral 
and tricuspid valves, and the impact of the apex 
of the left ventricle against the ribs, a single 
sound is produced, the first sound of the heart. 
The sudden tense closure of the mitral valve is the 
principal cause of this sound. The first sound is 
closely followed by the second sound, which is 
more tapping in quality, and corresponds with the 
closure of the aortic and pulmonary valves. Then 
comes the diastolic pause, which may be said to 
equal in duration that of the two sounds. The 
first sound is most loudly heard at the apex, the 
second at the base of the heart. 

The sounds of the heart are subject to consider- 
able variations under varied general conditions of 
health and disease. 

(1) In general debility, ansemia, and wasting 
diseases, the tendency is for the first and second 
sounds to approximate to each other in character. 
As the ventricular wall becomes atrophic or ill- 
nourished the first sound becomes more purely 
valvular, and at the same time more feeble and 
tapping, approaching thus in character to the second 
sound. Sometimes in cases of anaemia the first 
sound is peculiarly ringing and hollow in character. 

(2) In chronic Bright’s disease, with thickened 
vessels and hypertrophied ventricles, the first sound 
is peculiarly muffled and indistinct, compared with 
the recognisable force of the beat. 

(3) The rhythm of the heart’s sounds may be 
greatly changed : {a) The first or second, or both 
first and second sounds, may be reduplicated. 
This may occur as a temporary phenomenon in ap- 
parent health, but it is more commonly traceable to 
increased resistance either in the pulmonary or 
systemic circulation, {b) Excessive rapidity of 
action, {c) Irregularity in time and force of beats, 
(d) Intermittent action. These several phenomena 
may be significant of disease of the heart itself ; or, 
as is frequently the case, they may be due to func- 
tional disturbance through the nervous apparatus, 
from dyspepsia, or from excessive smoking, tea- 
drinking, or venery. 

A murmur or br^it is an abnormal sound, in- 
variably of a blowing character, which may more or 
less replace or obscure the normal heart’s sound. 
Either of the sounds of the heart may be replaced 
or attended by a murmur ; and in auscultation, with 
regard to prognosis, it is much more important to 
note whetner a murmur wholly or only partially 
replaces the normal sound — that is, whether the 
function of the valve be wholly or only partially 
disabled — than to be guided by mere loudness of 
bruit. The first sound at the apex may be pre- 
ceded, or, very rarely, succeeded by a murmur. 
For a description of these murmurs, and of morbid 
pericardial sounds, see Heart, Valves and 
Orifices of, Diseases of; Heart, Functional 
Disorders of ; and Pericardium, Diseases of. 
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5. Mediastinum, Physical Examination 
of — Having examined the thorax with regard 
especially to the great organs, the lung^ and heart, 
contained withm it, the mediastinal region should 
next be explored, both anteriorly and posteriorly. 

Normal Signs — The anterior mediastinal 
region, clmically speaking, corresponds with those 
portions of the sternum not underlain by lung, 
namely, the manubrium and the left half of the 
body, extending from the fourth cartilage down- 
wards. 

The lungs normally approximate beneath the 
upper portion of the second part of the sternum ; 
from that point to the lower border of the fourth 
cartilages hiding the subjacent parts In the 
triangular space behind the upper sternum, with its 
apex at the lower border of the manubrium and its 
base at the episternal notch, lie the inferior ex- 
tremity of the trachea, covered by the left in- 
nominate vein, the summit of the arch of the aorta, 
and a prolongation of the pericardial sac, with con- 
nective tissue, and a few small lymphatic glands 
The summit of the arch of the aorta corresponds 
with the level of the upper border of the second 
nb-cartilage 

Imperfect percussion-dulness and modified bron- 
chial respiration, with weakly conducted heart- 
sounds, are usually present over this region On 
deeply depressing the finger behind the sternum in 
the episternal notch, a slight pulsation, commu- 
nicated from the aorta — which vessel, however, the 
fingers cannot reach — is felt The lower region of 
mediastinal dulness, that is, below the level of the 
fourth cartilage, is continuous on the left of the 
sternum with the heart’s dulness, and, indeed, cor- 
responds with the prcecordial region 

Morbid Signs — The upper mediastinal dulness 
may be replaced by resonance — (l) from enlarge- 
ment of the lungb in emphysema , (2) in cases of 
contraction of the upper part of one lung, enlarge- 
ment of the opposite lung wholly occupying the 
sternal region, and eflfacing the normal mediastinal 
dulness The limits of normal mediastinal dul- 
ne«s may be extended, from displacement of the 
anterior margin of the lungs — (i) by dilatation or 
aneurysm of the aorta , (2) by mediastinal abscess , 
(3) by simple enlargement of the mediastinal or 
thymus glands , or (4) by morbid growth— cancer, 
or lymphoma (For the diagnosis between these 
several conditions, see Aorta, Diseases of, and 
Mediastinum, Diseases of ) It must be borne m 
mind that considerably increased dulness, and even 
prominence, may be aue to intnnsic disease of the 
sternal bone, or to thickening from periostitis 

Alterations in the boundaries of tne lower region 
of mediastinal dulness are most often due to en- 
largement of the heart, or dilated pericardium 
Aneurysm of the aorta or the heart, or a growth 
extending forwards, between the heart and the 
lung, from the posterior mediastinum, are the other 
causes of increased inferior mediastinal dulness. 

Posteriorly there is no inter-pulmonary space 
apparent save that occupied by the spinal column 
But in dise^we, and especially in tumour, whether 
aneurysmal or of the nature of morbid growth affect- 
ing the root of the lungs {see Bronchial Glands, 
Diseases o^, the posterior mediastinal dulness in- 
volves the right or left interscapular r^on, as the 
case may be. 

The bifurcation of the trachea corresponds with 
the body of the fourth dorsal vertebra. The 


descending portion of the arch of the aorta corre- 
sponds mth the left side of the third dorsal 
vertebra 

6 Abdomen, Physical Examination of — 
The abdomen is that portion of the body included 
between the diaphragm above and the brim of the 
true pelvis below , and is usually divided, for con- 
venience of clinical reference, into regions. Two 
honsontal lines drawn at the level of the ninth nbs, 
and the highest points of the crests of the iha re- 
spectively, and intersected by vertical lines drawn 
from the eighth nb on each side down to the 
middle of Poupart’s hgament, divide the abdomen 
into nine regions, namely, epigastric, umbihcal, and 
hypogastric in the middle , and hjrpochondnac, 
lumbar, and iliac on each side, from above down- 
wards 

{a) Inspection. — When examining a case of 
abdominal disease the position naturally assumed 
by the piatient should be noticed . whether it be 
indifferent ; or dorsal with the knees drawn up — 
a position very characteristic of peritonitis; or 
lateral, with the thighs flexed and the body bent, as 
in renal or hepatic cohc Sometimes in cases of 
colic, especially lead-colic, the patient lies on his 
belly with the arms compressing the part. Frequent 
changes of posture are also charactenstic of cohc 
rather than of peritoneal inflammation The 
general size, shape, tenseness, flaccidity, or retrac- 
tion of the abdomen will be next observed. Any 
alteration from perfect symmetry will be noted, 
with the region of any swelling. The superficial 
veins of the abdomen may be enlarged, the in- 
ternal mammary from above meeting the super- 
ficial and deep epigastncs, to secure collateral cir- 
culation between the superior and infenor cavae, 
when either is from any cause compressed or 
occluded 

(^) Palpation. — On plaang the hand over the 
aMomen for the purpose of palpation, the rigidity 
or otherwise of the muscles, espeaally of the recti, 
will be noticed , and the observer will be careful to 
note whether the muscle becomes contracted during 
manipulation, or was from the first unduly tense. 
The muscles of the abdominal walls are rigid, as a 
rule, m all inflammatory conditions of 3ie pen- 
toneum In local Mntomtis, and over special 
organs or tissues which are painfiil, the muscles are 
also tense ; thus it is not uncommon to find one 
rectus notably more ngid than its fellow 

In order properly to examine the abdomen by 
palpation, it is necessary to place the patient flat 
on his back, on a slightly inclined plane, with a 
round pillow placed under the head, so as to flex 
the chin upon the sternum The thighs should be 
similarly flexed upon the pelvis by means of a 
second incline, on which the should rest, or 
by placing one pillow beneath the thighs and two 
pillows beneath the legs. In this manner the 
muscles of the abdomen will be rendered as lax as 
possible The patient should further be hem m 
conversation, or told to breathe deeply, but with- 
out effort, in order that he may not keep his 
diaphragm fixed. It is often a ^ood plan, when 
other efforts fail to prevent the patient from keeping 
his diaphragm fixed, to make him go on counting 
* one,* * two,* * three,* up to as high a number as 
he can possibly reach without drawing breath. In 
this manner we get the diaphragm Woroughly re- 
laxed ; and by keeping the h^d on the abdomen^ 
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deep palpation can be effected at any period of the 
counting most suitable for the purpose. The ob- 
server would be comfortably placed at about the 
same level as his patient. The whole hand, pre- 
viously warmed, should be evenly applied to the 
sur&ce, and the fingers then depressed in different 
directions as the hand is smoothly conveyed to 
different regions. If the patient be poked about 
with the ends of the fingers by the physician 
stooping over him, he is either tickled or hurt, 
his muscles contract, and proper examination is 
impossible. 

It is sometimes useful to make the patient change 
his position first to one side, then to the other. 
This method is particularly to be adopted in 
examining tumours which are movable, such as 
floating kidneys, some uterine tumours, and 
aneurysmal sacs. In the case of tumours lying over 
the aorta, it may be impossible, without adopting 
this plan, to be sure whether the pulsation felt over 
them is communicated or intrinsic. 

It is sometimes doubtful whether a tumour is 
situated within the rectus muscle, or in the abdomen 
beneath it. By keeping the hand over the tumour 
and making the patient raise himself half to the 
sitting posture, so as to cause the recti to start 
forward in contraction, this point can be cleared up. 

The temperature of the surface of the abdomen 
to the hand applied, and to the surface thermo- 
meter, may be oistinctly raised above that of the 
general surface in peritonitis. 

It is often difficult to estimate the true degree 
and nature of pain in the abdomen caused by pres- 
sure. In hypenesthesia of the surface the slightest 
pressure causes suffering ; while deep, even palpa- 
tion gives little inconvenience. If the surface be 
pinched up the pain is acute. Pain in the abdo- 
minal muscles is less acute, and is intensified by 
bringing these into action. The pain of peritonitis 
is supe^cial in so far as it is commonly associated 
with hyperaesthesia of surface ; but gentle, steady 
pressure is acutely painful, and deep palpation 
intolerable. The pain of peritonitis may, with the 
disease, be general or local. There is often some 
difficulty in differentiating the pain of localised 
hyperaesthesia — hysterical pains as they are called 
— from those of inflammatory origin or from tender- 
ness of organs. By holding the patient persistently 
in conversation respecting symptoms associated 
altc^ether with another part, as minute inquiries 
about headache, cough, &c. , and thus keeping off 
attention while the hand is steadily compressing 
the supposed painful parts, all doubts can be re- 
moveo. In neuralgic and hysterical pains simu- 
lating peritonitis, 3 ie tenderness extends beyond 
the confines of the peritoneum. 

Abdominal organs may be tender to palpation. 

Fltictuation . — Fluctuation is an important sign 
of the presence of fluid in the abdomen, whether 
the fluid be free in the peritoneum or enclosed in a 
sac. It may be obtained by placing one hand 
lightly on the abdomen, while the fingers of the 
ouier hand smartly tap over another part, when a 
fluid wave will be felt to impinpe against the applied 
hand. In certain tense conditions of the abdomen, 
a deceptive sense of fluctuation may be obtained 
from tne vibrations of the abdominal walls. To 

e event this fiilUu^ the hand of a bystander should 
: applied edgewise on the abdomen, midway be- 
tween the two hands of the observer, so as to check 
fnperfldal vibratloDS. 


Hydatid fremitus, — This is a kind of tense 
fluctuation appreciabte by the pleximeter-finger on 
sharp percussion over certain cysts, more particu- 
larly hydatid cv^ts. See Entozoa, p. 461. 

(r) and id) Perouesion and Ausoultatlon.— 
Percussion and auscultation of the abdomen are 
adopted in accordance with the methods already 
described. The distribution of dulness and re- 
sonance, varying or not with the position of the 
patient, affords important evidence respecting fluid 
collections, whether peritoneal or encysted. See 
Abdomen, Diseases of ; and Ascites. 

By auscultation friction-sounds may be heard 
over the seat of peritonitis ; vascular, aneurysmal, 
and placental bruits; or the sounds of the foetal 
heart may be detected. 

Physical Examination op the Liver.— In 
the right mammary line the liver underlies the re- 
gion from the fifth rib to the costal margin : in the 
median line from the base of the xiphoid cartilage 
to an inch and a half below that level. The left 
extremity of the liver lies just within and behind 
the apex of the heart. It may, then, be roughly 
said that a horizontal line drawn from the base of 
the xiphoid cartilage to the right side of the chest 
and to the apex of the heart, and a second line 
slanting from within the apex-beat to the right 
costal margin in the nipple-line, would mark the 
site of the liver. It has already been observed how 
this surface is partially covered above by lung. In 
health the margin of the liver becomes lost to pal- 
pation beneath the cartilages in the right nipple- 
line. Its upper margin may be defined, as already 
shown, by deep percussion, its lower margin by 
very light percussion. 

Displacements, — The liver may be lowered in 
position by certain thoracic conditions, such as 
emphysema, fluid in the pleura or pericardium, 
thoracic tumours, or compression by tight-lacing. 
When the liver is thus lowered, it is somewhat 
anteverted ; and in lax conditions of the abdomen 
its lower margin may be covered by a coil of intes- 
tine, thus requiring somewhat deep palpation in 
tracing it. 

The liver may be raised by contractile thoracic 
diseases, especially on the right side, so that its 
margin recedes considerably within the costal mar- 
gin. In cases of doubt as to whether extension of 
dulness upwards be liver or lung consolidation, the 
observer must notice whether the level be shifted 
by respiratory movements. When the abdomen is 
distended from any cause, the liver is pushed up- 
wards ; and in this case, and also in many instances 
where the liver is drawn upwards, it becomes also 
tilted somewhat backwards, so that but little more 
than the margin presents anteriorly. In this con- 
dition there may be but little, if any, liver-dulness 
discoverable anteriorly, and it may erroneously be 
concluded that the liver is much diminished in size. 
In these cases, however, the posterior dulness of 
the liver is increased in the right lower thoracic 
region. In cases of enlargement of the liver, 
therefore, the upper margin must be accurately de- 
fined, to see if there be extension upwards, and 
whether that extension be even or uneven. The 
lower margin must be traced by palpation ; the 
mobility of the organ with respiration estimated ; 
its hardness, softness, sharpness, evenness, or dis- 
tortion ascertained ; and wnether it be free or con- 
nected with other parts— for example, the spleen, 
or an abdominal tumour. 
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The lower margin of the liver, when the organ is 
enlarged or depressed, very frequently cannot be 
defined ^ percussion, being overlapped by intes- 
tines For instance, in cases of lax abdominal 
parietcs, with moderate fluid effusion in the pento- 
neum, the intestines float up and press between the 
margin of the liver and the surface Greatly 
diminished or absent liver-dulness may be ob- 
served in cases of perforation of the bowel, and in 
cases of paralytic distension of the bowel in acute 
peritonitis In other cases the front surface maybe 
unduly rounded, and the margin thus incurvated to 
a certain extent and covered by intestines The 
surface must be felt — whether smooth, or rough, or 
nodulated. The consistence must be estimated by 
palpation — whether hard or soft, or fluctuating at 
any part See Liver, Enlargements of 

The gall-bladder cannot be felt unless it be dis- 
tended, when It presents as a rounded tumour 
attached to the margin of the liver in the right 
nipple-line See Gall-Bladder and Gall- 
Ducts, Diseases of. 

Physical Examination of the Spleen — 
Normally, splenic dulness may be ascertained on 
light percussion in an area on the left side extend- 
ing from the ninth to the eleventh ribs, and between 
the mid-axiUary and mid-scapular lines The shape 
of the splenic dulness is oval in the slant of the 
ribs 

In moderate enlargement the splenic dulness is 
increased in all directions ; and on placing the hand 
deeply in the left flank, close under the ribs, the 
organ may be felt to descend upon it dunng inspi- 
ration As the organ still enlarges it comes for- 
wards and downwards, raising the apex-beat of the 
heart, occupying the region in front of the scapular 
line and below the level of the apex-beat, and pro- 
jecting downwards beneath the costal margin into 
the abdomen As the organ still further enlarges, 
the antenor margin curves forwards, forming nearly 
a right angle with the costal margin It is usually 
sharply defined, and may extend forwards to the 
median line, and downwards to the pelvis The 
posterior margin of the enlarged spleen is also, in 
such cases of great enlargement, to be felt thick and 
rounded immediately in front of the quadratus 
muscle An enlai^ed spleen extending into the 
abdomen is superficial in its entire area ; its an- 
terior and posterior borders are well defined ; and 
It can usuallv be moved between the two hands for- 
wards and backwards. The notch may be com- 
monly felt. The surface may be quite even or 
nodulated. Sometimes on auscultation a bruit may 
be audible over an enlarged spleen Friction-sound 
may also sometimes be heard. Certain alterations 
in the constitution of the blood and in the tempera- 
ture of the body are intimately associated with 
diseases of the spleen, and the examination of these 
CQndiUons forms an important item in their dia- 
gnosis. 

Dimmutton in the sire of the spleen cannot be 
accurately estimated, and is of little clinical 
moment. 

Physical Examination of the Kidneys. — 
The kidneys, when of normal dimensions, cannot, 
as a rule, be felt, especially in fat people, or when 
the abdomen is enlarged. They be one on either 
Bide near the spinal column, between the level of 
the spinous process of the eleventh dorsal and of 
the second lumbar vertebrae, and in the mid-line 
between these spinous processes and the outer 


margin of the flank. Embedded in fet, they rest on 
the lumbar muscles. The right kidney is overlain in 
part by the liver, colon, and intestines j the left by 
the stomach, colon, and intestines ; the left kidney 
is half an inch higher than the right 

In order to feel for the kidney, the patient should 
be placed m the position for abdominal examina- 
tion. The observer, standing on the side opposite to 
that of the kidney under examination, then places 
one hand along the mid-flank behind, immediately 
below the last nb the other hand should rest 
upon the corresponding part of the abdomen in 
front, firmly depressing and manipulating deeply, 
so as to bring the site of the kidney between the 
phalangeal portions of the two hands. At the same 
time the patient should be made to inspire and ex- 
pire deeply ; and it is during the sta^e of mode- 
rately deep expiration that the organ will usually be 
felt 

Tenderness of the kidney, if present, may thus 
be estimated with certainty. Undue ngidity of the 
muscles on one side may be observed. 

If the kidney be uniformly enlarged it simply 
extends downwards, and comes more readily under 
observation. In great enlargement of the kidney, 
as in cancerous tumour, or of its pelvis, as in pye- 
litis, the organ forms a tumour occupying the fla^, 
and coming forwards from behind the colon towards 
the front of the abdomen Such a tumour is more 
or less pyramidal or rounded m form, with a dis- 
tinct band of resonance corresponding with the 
superior flexure of the colon extending across it. 
The tumour may be solid or fluctuating, according 
to Its nature Renal tumours are most common 
on the left side The pelvis of the kidney, except 
when considerably dilated, does not come under 
palpation. See Kidneys, Diseases of. 

Movable kidneys — The mobility of the kidn^ 
vanes much, from mere laxness to complete dis- 
location See Kidneys, Malpositions of 

The examination of the urine forms the most 
important part of the physical diagnosis of kidney- 
diseases See Urine, Morbid Conditions of. 

Physical Examination of the Pancreas. — 
In thin subjects with retracted abdomen, the head 
of the pancreas may be felt as a small, somewhat 
angular, tumour to the right of the median line, 
above the level of the umbihcus — in the r^on, in 
feet, of the pylorus, with thickening of which it 
miw readily be confounded. 

(^ncerous enlargement of the pancreas extends 
forwards, in or near the middle line, above the 
umbihcus, presenting a tumour difficult to diagnose. 
See Pancreas, Diseases of. 

Physical Examination of other Abdo- 
minal Viscera — Diseases of the stomach and 
intestines yield their proper signs, requiring no 
separate description here. Tumours of the omentum 
have to be distinguished, by the method of exclu- 
sion, from affections of the sohd organs of the 
abdomen. 

The feh/te uterus, and ovaries, ’^d 

bladder, under certain conditions of enlargement-— 
present themselves for diagnosis as abdominal 
tumours. 

When distended, the bladder gives rise to a pyra- 
midal area of dulness extending in the median line 
from the pubes, broadening upwards, towards or 
even beyond the umbilicus. The tumour Is firm 
but elastic, on palpation tender, and is at once 
removed success^ catbetensatioiL 
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In pregnancy at the fourth month the uierus 
becomes perceptible to deep palpation in the pelvic 
basin in the pubic region. At and beyond the fifth 
month a tumour of growing dimensions extends 
from out of the pelvis towards and beyond the 
umbilicus. Dulness on percussion extends from 
the pubes over the whole front of the tumour, 
while above and in the flanks a resonant intestinal 
note is obtained. The relations of dulness and 
resonance are not appreciably changed by position. 
The tumour is elastic, and in the advanced stages 
obscurely fluctuating. On deep palpation, an irre- 
gular resisting lobulated mass is to be felt ; and, 
on keeping the hand steadily applied, undulating 
movements, or a distinct shock or jerking move- 
ment, may from time to time be felt. On applying 
the stethoscope with somewhat deep pressure, half- 
way between umbilicus and pubes and a little on 
one or other side, the rapid beat of the foetal heart 
may be distinctly heard, closely resembling the tick 
of a watch under the pillow. On bringing the 
stethoscope nearer the inguinal region (usually on 
the right side), the soft low-pitched placental 
souffle, synchronous with the maternal pulse, is to 
be heard. Enlargement of the uterus from other 
causes, especially fibroid and flbro-cystic growths, 
may lead to al^ominal tumours, which are dia- 
gnosed by combined vaginal and abdominal exami- 
nation. See Uterus, Diseases of. 

Ovarian tumours also present in the abdomen, 
extending upwards from one or other side of the 
pelvic region, and with a disposition as they extend 
to become central. They are most commonly 
t^stic, and— especially in the later stages — some- 
times present difficulties in diagnosis from preg- 
nancy or peritoneal dropsy. See Abdomen, Exa- 
mination of ; Abdominal Aneurysm ; Aorta, 
Diseases of; Ovaries, Diseases of; and other 
appropriate headings. R. Douglas Powell. 

PHYSIOGNOMY nature; and 

an intei^reter). 

Physiognomy originally meant the interpretation 
of the nature of an individual by the light of the in- 
dications afforded by his countenance, conformation, 
and movements ; but the term is frequently used 
for the indications themselves. 

PHYSOMETRA {^vaa, air ; and f^iirpa, the 
womb). — A condition in which a collection of gas 
or air is formed in the uterus. See Uterus, 
Diseases of. 

PHYTOSIS (^vr6v, a plant). — A generic term 
for plant-formation, applicable to epiphytic, phyti- 
form, or parasitic diseases of the skin, of which 
there may be enumerated the following species: 
Phytosis or tinea tonsurans', phytosis or tinea 
circinata 5 phytosis favosa or favus ; and phytosis 
versicolor. See Favus ; Tinea Tonsurans ; and 
Tinea Versicolor. 

PIA MATER, Diseases of. — See Meninges, 
Cerebral, Inflammation of. 

PIETERMARITZBURG, In Natol. — See 
South Africa. 

PIGEON-BREAST. — A deformity of the chest, 
in which the ribs are flattened imSMlly and the 
sternum thrust forward, so thati% ,t^ttt assumes 
somewhat the shape of the btallt w s pigeon. See 
Chest, Deformities ofc 


PIGMENTARY SKIN-DISEASES 

PIGMENTARY DISEASES OF THE SKIN. 

General Statements. — Derangement of the 
pigmentation of the skin may be in the direction 
either of excess or of deficiency, and either con- 
genital or acquired. These defects usually occur 
separately, but may be associated together in the 
same inffividual, as in leucodermia and melano- 
dermia. 

The special affections of excessive pigmentation 
are Nsevus pigmentosus, Lentigo, and Chloasma. 

Those or deficiency are Albinism and Leuco- 
dermia. 

Pathology. — Pigmentation of the skin may be 
derived either from the colouring-matter of the 
blood, extravasated or exuded into the tissues, 
and is then only an exaggeration of a normal pro- 
cess ; or from matters introduced into the blood, as 
bile-pigment producing jaundice ; or from without, 
as arsenic or nitrate of silver ; or, again, there may 
be a local infiltration of the skin, as in tattooing, 
chrysarobin-inunctions, &c. Except where due to 
local applications, the pigment is deposited chiefly 
in the rete mucosum, and almost entirely in the 
lower layers; it may also be seen in the upper 
layers of the corium in its passage from the vessels 
to the rete, to which it is conveyed probably by the 
branching connective- tissue cells. If these cells 
atrophy or are absent, the skin of the part is ab- 
normally pale, but the untransferred pigment may 
be deposited in excess in the surrounding skin, as 
seen in leucodermia, which is associated with 
melanodermia. Little is known of the pathologi- 
cal causes of general pigmentation, but disturbed 
innervation doubtless plays the chief part. Thus 
the bronzing of Addison’s disease is, in all pro- 
bability, pr^uced by chronic inflammation of the 
abdominal sympathetic ; while the general pigmen- 
tation which occasionally follows severe chills, and 
the disturbed pigment-distribution of leucodermia, 
which has in many cases followed closely on sun- 
stroke, must also be regarded as nervous manifesta- 
tions. Local pigmentation is in the majority of 
cases the direct consequence of acute or chronic 
hyperoemia, the blood or its colouring-matter escap- 
ing from the vessels and discolouring the tissues. 
This is especially common on the lower limbs, 
where the dependent position and frequency of 
varicose veins favour the exudation ; the orange- 
coloured patches, for instance, seen on the leg 
being the direct consequence of capillary rupture. 

Variations occur in colour, duration, and extent. 
In colour, pigmentation derived from the colouring- 
matter of the blood varies from a dull yellow or 
olive to brown or black. It is of a bright yellow 
or olive when due to bile, and a slate colour from 
nitrate of silver. In duration it raa^ be temporary 
as a sequel of skin-eruption and in jaundice, or 
permanent as in argyria. In extent, pigmentation 
may be general as in Addison’s disease, hyper- 
trophic cirrhosis of the liver with glycosuria, and 
acanthosis nigricans (p. 12) ; in small spots, as in 
lentigo ; or in large patches as in chloasma. 

Absence of pigment may also be general as in 
albinism, or partial as in leucodermia. 

Etiology. — Acquired pigmentation may be idio- 
pathic or symptomatic. 

Idiopathic pigmentations comprise those due to 
local causes, such as irritants, including blisters, 
sinapisins, firiction, pressure, scratching, heat, Ront- 
gen Kays, or exposure to the sun. 

Symptomatic pigmentations may be (l) general. 
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as in Addison’s disease, Graves’s disease, leprosy, 
syphilis, malaria, cancer, tuberculosis, senile de- 
generation of the skin, argyna, and arsenical pig- 
mentation (2) local — {a) as a sequela of certam 
skin-eruptions, such as syphilides, lichen planus, 
and some forms of urticaria ; {b) an accompanying 
manifestation of certain skin-lesions, such as sclero- 
dermia, diffuse or circumscribed, and fibroma ; (tf) 
due to parasitic affections, as in tinea cruris, tinea 
versicolor, erythrasma, and the Pinta disease of 
Mexico. In these, however, the discoloration is on 
the skin, or at most only in the superficial layers 

On the legs especially, if varicose veins are pre- 
sent, anything which produces hypersemia is liable 
to stain the skin 

I. Nsbvus Pigmentoeus — Synon Pigmen- 
tary Mole , Navus Pigmentaire ; Ger FUckenmal 

Moles are congenital structures which may be 
mere collections of pigment {ncsvus sptlus or con- 
genital lentigo) } or the surface may be uneven and 
warty {ncevus verrucosus) ; or the pigment may be 
in soft tumours of fat and loose connective tissue 
{neevus hpomatodes) , or the tumours may be 
covered with coarse hair {neevus pilosus) They 
vary infinitely m colour, number, size, and distribu- 
tion, sometimes occupying a nerve-area Later in 
life they sometimes become the seat of melanotic 
cancer or other malignant neoplasm 

Treatment — Small tumours or hairy moles are 
best destroyed by electrolysis, both hair and tumour 
being removed by this method, each hair being 
separately attacked {see Depilatories) Larger 
tumours where not too large, and when their posi- 
tion renders it advisable, should be removed by the 
knife or caustics In elderly people, any active 
change in a mole should be the signal for instant 
and complete removal 

2 Lentigo —Synon. Freckles , Epheltdes , 
Fr Lentigo^ Qtx, Sommersprosse Freckles, 
p. 560 

Some authors restnet the term ‘ephelides’ to 
freckles caused by the sun, reserving the term 
< lentigo * for the spots which come m covered parts 
and are independent of season Lentigmes may 
be a symptomatic condition, as in xerodermia pig- 
mentosa, and as one manifestation of semle de- 
generation of the skin On the other hand, they 
are occasionally congemtal, and are then classed 
with moles 

3 Chloasma — Chloasma is a generic term for 
both patchy and diffuse pigmentation, but is chiefly 
used for the patchy form 

The patches are well defined, sometimes roundish 
or oval, but they may be of any shape or size, and 
any shade from fawn to brown, bronze, or black. 
When diffuse, the colour is always of deeper hue 
in some regions than others, namely, the axillae, 
nipples, umbilicus, pubes, and genitalia. The 
causation has been discussed in the general setiology 
of pigmentation. The most important variety is 
chloasma uterinum of women wno are pregnant, 
or who suffer from chrome uterine irntauon Its 
most common positions are the linea alba, nipples, 
and forehead , out it may come in any part of the 
face. On the forehead it forms one or more irregular 
patches, but m other parts it is less defined It 
usually fades slowly after parturition, but is occa- 
sionally persistent. A similar pigmentation of the 
fisice has been observed in aboommal tuberculosis, 
cirrhosis of the liver, constipation, and cancer of 
the stomach 


Diagnosis.— Chloasma may be distinguished 
from discolorations due to vegetable parasites by 
the latter being on rather than in the skin, except 
in the surface-layers. If there is any doubt, scrap- 
ings of the epidermis, soaked in liquor potassae and 
placed under the microscope, will show the fungous 
elements if the discoloration is due to a parasite. 

Accidental or malingering pigmentation can be 
washed off either with soap and water or with weak 
chlorinated-hme solution The deposit in chrom- 
idrosis can be readily removed with spirit of chloro- 
form or ether 

Prognosis — Time generally removes pigmenta- 
tion due to previous eruptions and that due to 
pregnancy The duration and continued activity 
of the cause are the chief factors in determimng the 
likelihood of the removal of the discoloration 

Treatment — When there are only a few 
scattered lentigmes, superficial electrolysis is very 
satisfactory, but not when they are numerous and 
crowded, nor in chloasma Sometimes discutients 
are effectual, but m a large proportion of cases their 
action IS only temporary. From a half to 5 grains 
of cor.osive sublimate, but not more than 2 grains 
to begin with, may be added to a flmd ounce of 
Almond -emulsion, and this painted on several times 
a day, or lint wet with the lotion kept on for some 
hours ; and if well borne the stronger solution may 
be used Other well-approved applications are 
acetic acid and sulphur made into a ^te, and laid 
on , citnc acid (553 to of water) , pure carbohe 
acid very carefully appued with a brush ; or sali- 
cylic acid made into a paste with glycerine. These 
should all be used cautiously over a small surfime at 
a time at first, as occasionally in strongly predis- 
posed persons the pigmentation returns worse than 
before 

4. Argyna- — Argyna is the term applied to the 
staining produced by the long-continued administra- 
tion of nitrate of silver, either mtemally as a remedy 
for epilepsy or other diseases, or as a topical apph- 
cation to the throat The reduced metal is deposited 
in the rete Malpighii and sweat-glands, and round the 
hair-roots It is said that 450 grains is the minimum 
quantity taken mtemally which has produced the 
staining , but it is wise to be well withm this limit, 
as, when once it has commenced to show itself, 
nothing will stop its further development or remove 
It afterwards. The parts exposed to light, the face, 
hands, and visible mucous membranes, are most 
strongly implicated The colour is of a bluish-grey, 
slate, or leaden hue, or it may be almost black. 
Iodide of potassium in large doses has been recom- 
mended, but all treatment is unavailing 

5. Arsenical Pigmentation — This is due to 
the deposition of the metal m the skin from pro- 
longed administration of arsenious acid. It is 
general, but attacks most the ports where diffuse 
pigmentation is usually most marked. At first it 
may be recognisable by its sparing the central parts 
of the hair-follicles, so that on the abdomen there 
are whitish dots on a yellowish-brown groundi but 
at a later stage the discoloration 1$ umform. It may 
be accompamed by keratosis of the palms, soles, 
elbows, knees, knuckles, and web of the fingers. 
When psoriasis has been removed by the administra- 
tion of arsenic, the site of the jpsonasis-patches may 
be the only parts pigmented. If the drug is stopped, 
the pigmentation usually fades in the course of time. 

6. Albinism. — ^This disorder of pigmentatioii is 
described m a special artide. Sec Albinism. 
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7. Leucodermla.— Synon. : Vitiligo ; Leuco * 
piUhia* 

This disease is much more frequent in tropical 
thsui in temperate climates. It is a mixed condition 
of faulty pi^ent-distribution, but is named from its 
most conspmuous feature. It is notably symmetric^. 
Its first stage, though often overlook^, is an in- 
crease of pigment in certain r^ons ; in this darker 
area, a wmte spot forms and enlarges, driving, so to 
speak, the pigment before it, so that the borders of 
the white part are convex, and those of the adjacent 
over-pigmented part concave. The dark part is 
sharply defined on the white side, while away from 
the white area it merges gradually into the normal 
skin. The number and extent of the white areas 
vary considerably, but the affection may in course 
of years affect the whole surface, the white part 
ever encroaching on the dark; or the excess of 
pigment may be absorbed. In either case, in some 
regions, or even over the whole surface, an apparent 
cure is produced in white races from want of con- 
trast, but the part is really abnormally white, and 
will no longer tan in the sun. 

Etiology. — The affection is certainly more 
common in dark races, and is generally connected 
with exposure to the sun, some cases dating from sun- 
stroke } but it has occurred after severe cold. The 
neurotic temperament and neni’e-depressing influ- 
ences appear to be favouring conditions. The 
patholc^ of the process has been discussed in the 
general statement. 

Diagnosis. — Its striking symmetry, progressive 
course, and the combination of excess with de- 
ficiency of pigment, together with the absence of 
all symptoms other thim the pigmentary anomaly, 
render the diagnosis of leucodermia easy. The last 
feature is important, as in India the disease has 
sometimes been called * white leprosy.’ 

Prognosis. — The prospect of cure is bad ; 
spontaneous arrest occurs ; but apparent cure by 
the process previously described is the result to be 
most desired. 

Treatment, — This is highly unsatisfactory. 
General tonic and invigorating treatment offers the 
best chance of arresting the prc^ess of disease ; 
and, of course, arsenic is recommended by some 
authors. White areas in a conspicuous position 
might be slightly stained with walnut-juice to render 
the contrast less striking. 

H. Radcliffe Crocker. 

PIGMENTATION. — Abnormal coloration of 
living tissues, not produced by artificial means. 
The condition may be due to excess of a pigment 
which is normally present in the tissue affected, or 
to the introduction of foreign substances. 

Pigment is normally present in the deep layers of 
the epidermis and in the choroid and retina. The 
colouring matter is known as ' melanin ’ and is de- 
rived from the blood by the action of the living 
cells; it does not contain iron {see Melanin). 
Large amounts of this pigment are found in me- 
lanotic tumours. Pi^entation of the skin due to 
excess of this materud is met with after exposure to 
the sun (fireckles ; sunburn) ; in Addison’s disease ; 
in irritation of the abdominal sympathetic nerves 
(pregnancy ; tumours) ; and in the conditions known 
as melanoaermia, acanthosis nigricans, Rod bronxed 
diabetes. See Pigmentary Diseases of the 
Skin. 

Abnormal forms of pigment may be produced by 


destruction of blood-corpuscles, the hjemoglobin 
breaking down into hsematoidin, hsemosiderin, and 
other coloured derivatives. Thus when blood is 
extravasated into the tissues, the surrounding parts 
are infiltrated with l3rmph containing dissolved 
hsemoglobin, and brown pigment is found deposited 
in the nearest lymphatic glands (see Extravasa- 
tion). The senes of changes of colour which occurs 
after a superficial bruise illustrates the resulting pig- 
mentation. Similarly organs become pigmented 
as a result of chronic congestion or inflammation, 
owing to the escape of blood-corpuscles which 
occurs under these circumstances: instances we 
seen in the ‘ brown induration ’ of the lungs which 
results from the continued mechanical hyperaemia of 
heart-feilure ; in the slate-coloured mucosa of the 
bladder in chronic cystitis, or the < cut-beard ’ 
appearance of the intestine in chronic catarrh ; and 
in the pigmented patches and scars which often 
remain after chronic lesions of the skin, especially 
those due to syphilis. The breaking up of blood - 
corpuscles in the circulation, as in malaria, may lead 
to deposit of masses of pigment in the liver and 
spleen. 

The so-called pigmentary degeneration of the 
heart is the result of breaking down of the muscle- 
substance, brownish granules being found in the 
fibres chiefly arranged around the nucleus ; but it 
is doubtful whether the dark colour of the heart- 
muscle produced in this condition can properly be 
called pigmentation, and is not rather due to con- 
centration of the normally existing pigment in a 
shrunken organ, as occurs in the liver in cases of 
starvation. 

The staining of the tissues in jaundice is due to 
absorption of bile-pigment into the general circula- 
tion. 5 ^^ Jaundice. 

Various foreign substances may be deposited in 
living tissues, apart from their artificial intro- 
duction, os in tattooing. Thus coal and other 
forms of dust may be inhaled in respiration and 
deposited in the lungs, giving rise not only to direct 
coloration of the tissues, but also to chronic inter- 
stitial pneumonia {see Pneumoconioses). Salts of 
silver taken as remedies over a long period of time 
produce a bluish discoloration of the skin (argyria) 
which remains permanently ; it is due probably to 
deposit of reduced silver m the skin. The ‘ blue 
line ’ seen in the gums in cases of lead-poisoning is 
due to insoluble sulphide of lead formed by the 
action of sulphuretted hydrogen, ^ven off firom 
decomposing material round the necks of the teeth, 

r n the l&id-salts circulating in the blood. In 
>nic copper-poisoning a similar line of a greenish 
tint may be seen. 

The growth of the parasitic fun^, Microsporon 
furfur, upon the skin gives rise to brownish patches 
which may coalesce and cover large areas. The 
condition is easily distinguished from other causes 
of pi^entation by microscopical examination of 
scrapings from the brown areas, in which the fungus 
is easily recop;nisable. See Tinea Versicolor, 
For the discoloration of organs after death, due 
to the process of decomposition, see Death, Signs 
of. W. Cecil Bosanqubt. 

PILES. — A popular same forhsemonhoids. See 
H/emorehoids. 

PIMPLES.— A popular name lor papules. See 
Papule. 
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PINTA. — A term appbed to a group of tropical, 
^ontamous diseases of the skin, caused by the 
-growth of different fungi. The appearances vary 
with the species of par^te present. 

PISA, In Central Italy. — A rather moist, 
mild, equable, calm, and relaxing climate. Mean 
temperature, winter 44° F East prevailing wmd. 
See Climate, Treatment of Disease by. 

PITUITARY BODY —See Acromegaly. 

PITYRIASIS (irfTvpov, bran). — Synon. . Furfur; 
Porngo , Fr. Pityriasis , Ger JCleiengnnd 

Pitynasis is a term indicating the existence of 
branny exfoliation of the epidermis In the days of 
Willan and his followers it was employed to desig- 
nate a heterogeneous group of skin-diseases exhibit- 
ing the one common feature of branny scales. 
Many members of the group are now recognised to 
be mild forms of dermatitis Pityriasis versicolor 
has become Tinea versicolor Pityriasis nigra was 
used by Hebra to designate the pigmentation and 
seal mess found in chronic pediculosis Slight de- 
grees of dry eczema, especially seborrhofe forms, 
were also called pitynasis, e g the pale red patches 
with small scales often seen m children from using 
too strong a soap The form of seborrhoea sicca, 
called dandnff (p 362), and the fine silvery scales 
shed in such abundance by many elderly persons, 
were both called pitynasis capitis, and it is perhaps 
advisable to retain the name for this condition As 
a genenc term it is still used. See Pityriasis 
Rosea ; and Pityriasis Rubra 

H Radcliffe Crocker. 

PITYRIASIS ROSEA — Synon Pitynasis 
Ctranata et Maculata ; Herpes Tottsurans Macu- 
losus (Hebra) 

Definition — An inflammatory eruption, de- 
veloping acutely like an exanthem, cbaractensed by 
the formation of pale red, delicately scaly, roundish 
or oval patches and circles 

^Etiology — Pitynasis rosea is uncommon, about 
one in 250 cases of all skin-eruptions. It is more 
hrequent in children, though it may be seen at all 
ages. It occasionally occurs in more than one 
member of a family, suggesting a possibility of con- 
tagion, but there is no definite proof that the com- 
plaint can be so transmitted 

Description. — In a slowly developing case of 
moderate extent there may be no general symptoms, 
but m an acute and widespread outbre^, slight 
febrile and other symptoms of general disturbance 
may precede the generalisation of the eruption ; 
there may be slight enlargement of the glands be- 
hind the stemo-mastoid and under the jaw, and 
sometimes elsewhere, as well as congestion of 
the fauces. These symptoms accompany the 

S eneralisauon of the eruption, but a week or ten 
ays before this there has been a primary patch 
of the same character as the maculate form about to 
be desenbed. It is often overlooked by the patient, 
but may be recognised by its being larger and 
perhaps more nnged than the more recent ones ; 
After some days others form in the neighbourhood ; 
the abdomen, chest, or side of the neck being the 
regions usually first affected. From one of these 
parts the eruption spreads, the old part usually 
•clearing away, leaving slight pigmentation, while 
fresh patches develop, so that in the course of days 
or wms the whole body surface may become in- 
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volved, and all stam of progression and retrogres- 
sion may be simultaneously observed in different 
regions There are two forms of the eruption, the 
maculate and the eircinate* 

Pitynasis rosea maculata consists of roundish, 
oval, or irregular pale red patches, from a pin’s 
head to a shilling in size, with well defined borders, 
very slightly raised above the surrounding skin, 
and with the surface more or less covered with 
very fine delicate scales 

Pitynasis rosea circinata^ as its name implies, 
occurs in circles. These commence as patches, and, 
as they enlarge, clear m the centre, which is left 
slightly pigmented, while the border is well defined 
and slightly scaly. When they meet other patches, 
gyrate areas are produced There may be slight 
itching when the patient is warm. The disease 
tends to get well spontaneously, lasting from two 
weeks to two months, occasionally longer 

Patholcxjy. — The patholt^ is unknown The 
‘ Microsporon anomoeon,’ desenbed by Vidal, has 
not been accepted as the cause of the affection, 
but the commencement in a primary patch which 
enlarges peripherally, and the generak^tion of the 
eruption after an mterval, suggest that the disease is 
due to an organism which mvades the skm from 
without, and is subsequently absorbed into the cir- 
culation 

Diagnosis.— The pale red, slightly scaly, barely 
elevated patches or circles, covenng a wide area, 
and undergoing spontaneous cure, are the most dis- 
tinctive features of this disease It is much less 
raised, and less scaly, than the early scaly or cir- 
culate syphihde; has no scaly crusts, but only 
delicate branny scales ; and is not so red or so 
raised as psonasis It spreads too rapidly and 
undely for tmea circinata ; and there is, of course, no 
fungus as in trichophyton tonsurans. It is not, like 
lichen circinatus or seborrhoea corporis, confined to 
the middle of the back and chest, and is never in 
papular circles , moreover, while that affection lasts 
for years if untreated, pitynasis rosea gets well in a 
few weeks or months 

Treatment.— Internal treatment is not required 
in the majonty of cases, but in those which have 
lasted several months the author has found that 
salicin in 1 5-grain doses three times a day produces 
involution ; and there can be no harm in giving it at 
the commencement in all cases, with a frir chance 
of shortening the duration. A lotion consisting of 
hquor carbonis deter^ens, 51J to Jvuj of water, is 
useful m allaying itching, ana is perlups curaave. 
At all events, cases soon get well while using it. 
If the patient as seen when there are only one or two 
patches present, these may he painted with tincture 
of iodine, or vasogen-iodine (10 per cent) may be 
rubbed in. H. Radcliffb CroCKBE. 

PITYRIASIS RUBRA (virvpor, bran; ruier, 
red) —Synon. : Dermatitis ExfoUatwa ; Ecuma 
Foliaceum ; Fr. Herpitides Exfoltattoos ; Erytkrth 
dermte ExfoUante ; Ger. HaMUu* • 

Definition — An extensive and important 
natural group of skin-aficctions, cbaractensed by 
universal, or almost umvexsal, dermatitis; bymarkea 
chroniaty ; by the severity of the congestion and 
the intense redness of the parts affects ; and by 
the abundance of desquamation, either in the frinn 
of fine branny dust, or of large scales or sheets of 
epithehum. 

The term is not applicable to a somewhat similar 
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condition, which may be caused by the exanthe* 
mata (especially scarlatina, erysipelas, rbtheln and 
measles), or by certain drugs (for example, chloral 
hydrate, belladonna, quinine, copaiba, and phena* 
zone). See Drug-Eruptions. 

./Etiology. — The causes of pityriasis rubra are 
very obscure. It occurs more frequently in the 
male than in the female sex, in the proportion of 
three to two, or perhaps higher: It is most com- 
monly met with between the ages of forty and sixty 
years, but has been observed in a child of four 
months, and in a man of ninety years. It is not 
hereditary, nor is it contagious ; but a condition 
indistinguishable from pityriasis rubra as regards 
its objective characters, for a time, prevailed in an 
epidemic form, especially in the inhrmaries and 
workhouses of the west end of London. Gout, 
and still more rheumatism, strongly predisposes to 
its occurrence, either as a primary dermatosis or as 
an epiphenomenon of other skin-diseases ; and the 
same remark applies to chronic alcoholism and 
interstitial nephritis in a less degree. Its ‘ secondary ’ 
form may supervene upon psoriasis or — in diminish- 
ing grade of frequency — upon eczema, lichen ruber, 
erysipelas, seborrhoea, erythema multiforme, pity- 
riasis rosea, or even artificial dermatitis, for ex- 
ample, from chrysarobin. 

The most frequent immediate antecedent of 
pityriasis rubra is a chill, while the subjects of 
It are frequently neurotic and intensely susceptible 
to cold, with other evidences of ill-balanced peri- 
pheral circulation. Severe nervous shock and 
mental strain seem mainly responsible for a certain 
number of cases. 

Anatomical Characters,— These are in no 
sense characteristic. They include marked con- 
gestion and dilatation of the blood-vessels of the 
most superficial parts of the skin, and compara- 
tively little of those of the deeper parts ; separation 
of the upper two-thirds from the lower third of the 
homy layer; thinning of the Malpighian layer 
over the papillae, with great increase m size and 
depth of the inter-papillary processes ; marked 
hjwrtrophy of the papillae, with intense leucocytic 
i^ltration of them, and of the upper layers of the 
corium. Elacin and collacin are present as in 
senile skin. In a later stage the whole thickness of 
the skin is involved, and ultimately a process of 
sclerosis takes place, with formation of cicatricial 
tissue, pi^entation, and destruction of sebaceous 
and sudoriparous glands. 

Symptoms. — From the foregoing definition it 
will be manifest that a large numl^r of maladies 
present the common characters attributed to pity- 
riasis robra, the synonym for which {dermatitis 
exfoliativa) is now in habitual use to connote the 
condition, both in Great Britain and on the Con- 
tinent. 

Type I. Secondary pityriasis rubra, — Gene- 
raJised red and desquamative eruptions secondary 
to other dermatoses (herp^tides exfoliatives, 
Bazin). 

The diseases upon which this condition may 
supervene have already been enumerated. In the 
case of eczema discharge diminishes and small, 
dry, whitish scales form in increasing numbers. 
The scaling of psoriasis becomes finer, while the 
margins of its patches usually become more and 
more ill-defined, although in one case observed by 
the writer blebs formed round them. The bullm 
of pemphigus become flaccid, and resemble the 


lesions of pemphigus foliaceus. Gradually from 
the primarily affected parts the erythrodermia 
spreads over the whole body surface, which be- 
comes covered with fine branny scales, the feet 
and soles being the parts most frequently spared. 
The nails become ^pertrophied and claw-like> 
or may be shed and repeatedly re-formed. The 
general condition is usually maintained, the 
appetite and digestive functions being unimpaired ; 
but occasionally marasmus sets in, albumen ap- 
pears in the urine, severe diarrhcea or pneumonia 
supervenes, and the case terminates fatally. In 
the great majority of cases, however, spontaneous 
recovery ensues in from six to twelve months after 
the occurrence of an indefinite number of relapses. 
The primary skin- trouble often reappears, and 
each recurrence is prone to be followed by a 
generalised exfoliative dermatitis of gradually in- 
creasing severity. 

Type II. The relap sing^ desquamative ^ scar- 
latiniform erythema of F^r^ol represents the 
mildest form of primary exfoliative dermatitis. It 
is little known in this country. It is of more 
frequent occurrence in children and young adults 
than the other types. Its onset is well defined, 
with pyrexia (I02°-I04°) and general malaise, 
sometimes even with sore -throat and a desqua- 
mating, scarlatinal- looking tongue. The eruption 
does not usually make its appearance for two or 
three days. It consists of an intense, more or less 
uniform redness, sometimes with small purpuric 
spots, but without any infiltration ; its commonest 
situation is the legs, from which it spreads over 
the whole body. After its persistence for three or 
four days copious fine or coarse desquamation sets 
in, fever diminishes, and the redness begins to 
subside. At the end of a fortnight recovery is 
sometimes complete, but more generally repeated 
recrudescences prolong the duration of the disease 
over six weeks or two months. An accurate 
diagnosis in a first attack can only be a matter 
of surmise, but the subsequent course of the disease 
renders its nature indubitable. Relapses present- 
ing the characters of the first attack invariably 
occur, and generally at regular seasonal intervals, 
most commonly in spring, when the return is 
usually attributable to a chill. With each relapse 
the severity of the disease tends to diminish, and 
finally perfect recovery generally takes place. It 
appears that sometimes the ingestion of certain 
drugs (esp>ecially mercurials) or the application of 
irritants (blisters, &c.) to the skin is responsible 
for the initial attack, which may be followed by 
relapses in the manner described. The disease is 
not infectious, and does not occur in epidemics ; it 
is not accompanied by albuminuria, and loss of 
hair is very exceptional. A transverse groove on 
each nail is, however, generally left by each attack, 
while in the most severe cases the nails may be 
shed. This brings the disease into close relation- 
ship with the next type. 

Type III. The ^imary universal exfoliative 
dermatitis of Erasmus Wilson is a less rare and 
more severe affection than the foregoing. Its ob- 
jective characters may, in exceptional instances, be 
perfectly copied by case.s of secondary exfoliative 
dermatitis, out the differences in clinical history 
and in their usual course justify their differentia- 
tion. As a rule, the subject attacked is a healthy 
adult male. The onset is acute, with rigors or 
chills, or may be insidious and accompanied merely 
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by * malaise.* The temperature rises to 102® F. or 
higher; and until the eruption is on the wane it 
generally remains above the normal, with a marked 
evening rise. The eruption usually appears in the 
form of red erythematous patches, with fine desqua- 
mation, situated on the trunk, but it rapidly spreads, 
to become generalised over the whole body-surface. 
The skin is of an intense bright -red colour, but if 
exposed to cold often becomes of a dusky blue ; in 
severe cases it is somewhat infiltrated, hard, and 
stretched Soon the epidermis begins to exfoliate, 
and copious branny scales form and fall from the 
face, head, and neck , while large papery flakes 
are shed from the trunk, or remain attached by 
their centres, overlapping like slates at their 
margins Two or three pints of such scales may 
be shed in the twenty-four hours The skin of the 
palms and soles is usually detached en masse^ and 
the redness there does not show itself until after 
the first exfoliation The amount of itching varies 
within wide limits ; generally it is severe, and 
sometimes it precedes the rash, drawing the pa- 
tient’s attention m the first place to it Sometimes, 
however, there is no itching, and the subjective 
symptoms most commonly complained of are either 
tenderness or a sense of burning, while a feeling of 
cold is experienced by the patient as soon as he is 
exposed Oozing from the flexures of the knees, 
elbows, axillae and thighs sometimes occurs, and is 
often no doubt attributable, in part at least, to rub- 
bing or scratching of the part In a few very 
exceptional cases, bullte have been observed in 
these situations, allying the disease with pem- 
phigus foliaceus (p 1175) The skin over the rest 
of the body remains intensely harsh, dry, and 
scaly, although from time to time copious sweat- 
ing may occur The scalp is extremely seborrhoic, 
while pustules, boils, and ‘epidermic cones* sur- 
rounding lanugo hairs are of frequent occurrence 
The mucous membranes become involved , coryza, 
conjunctivitis, superficial glossitis, stomatitis, and 
pharyngitis may be observed, while the occasional 
occurrence of vomiting and diarrhoea probably in- 
dicates implication of the gastric and intestinal 
mucous membranes The shedding of nails and 
loss of hair early in the disease are characteristic of 
this type , they may occur as early as in the fourth 
week In a certain number of cases the general 
condition remains remarkably good, but in others 
the appetite is lost, the patient emaciates, and 
alarming prostration sets in. The appearance of 
albumen m the urine, or the development of pul- 
monary troubles or of diarrhoea, may usher in a 
lethal termination (generally in the third or fourth 
month) ; but undoubtedly in the majority of cases 
ultimate recovery occurs in from six to twelve 
months, after repeated disappointing recrudescences 
As a rule, the redness first diminishes, then the 
scaling, and the two subside gradually together 
Among complications and sequelae Brocq enumerates 
carbuncles, abscesses, phlegmons, deafness, intis, 
ioint-troubles, cardiac complications, partial para- 
lyses, paraplegia, and ment^ affections. 

Type IV The primary ^ unwersaly chronic pity- 
riacts rubra of Hebra is a rarer and more grave 
disorder than the preceding. Its onset is always 
radual, and unaccompanied by fever; it is evi- 
enced by the appearance of dry, scaly, red patches, 
generally on the trunk, which ^dually extend, to 
become universal after a penod of several months 
or, It may be, years. The colour is usually dusky. 


and the desquamation is always fine. There u 
httle or no infiltration of the skin. Constant chilli- 
ness is complained of, but pnintus 1$ seldom a 
troublesome symptom. Very gradually the skin 
becomes infiltrated, hard, brawny, and pigmented ; 
then sclerosed, glossy, yellowish, and stretched over 
prominent bony points, or contracted round the 
orifices of the orbits and mouth (ectropion, eversion 
of lips) Slowly, also, but surely and without 
intermissions, the hair atrophies and falls out ; and 
the nails become thin and crack, or much thickened 
and friable Marasmus sets m after years, and the 
patient gradually sinks as the result of pulmonary 
tuberculosis, pneumonia, or diarrhoea. In the later 
stages ulceration and gangrene may hasten the fatal 
termination 

Pathology —Of the intimate pathology of this 
group of diseases but little is known E^e-Smith 
considers the dermatitis as pnmary , but there seem 
to be many vahd reasons for considering the con- 
dition as essentially a vaso-motor and trophic neur- 
osis, more probably of central than of peripheral 
origin The co-existence of myelitis has been 
noted, and inflammatory changes in the penpheral 
nerves have been observed, but these are certainly 
not constant either in their occurrence or m their 
nature when present. 

Diagnosis — This is usually easy , the history of 
the case, the universality of eruption, the mtense 
redness and dryness of skin without marked infiltra- 
tion, the absence of discharge, the characters of the 
desquamation and the moderate amount of itching, 
combined with the grave general condition, all 
serve to distinguish pityriasis rubra from extensive 
psoriasis, eczema, or lichen planus. Pemphigus 
foliaceus may be very hard to eliminate from the 
diagnosis, but generally its bulkc may be distin- 
guished with their foul-smelling contents; it also 
occurs more frequently in women than m men 
Epidemic exfoliative dermatitis (Savill) most closely 
simulates this disease ; indeed, there seems to be 
no criterion for differentiating them beyond the 
history of the presence of an epidemic of the former, 
and the discovery and constant presence m the 
blood of persons attacked by it of a diplococcus of 
supposed specific nature 

Prognosis —The prqpiosis may be gathered 
from the stud) of any case m the light of the de- 
scription of the various types given Particular 
stress is to be laid upon the state of the appetite 
and digestion, and the presence or absence of albu- 
minuria, pulmonary complications, and emaciation. 

Treatment — Treatment must be assiduous, and 
directed both to the local and general condition. 
The patient must be absolutely confined to bed, 
even in the mildest cases, and until recovery is 
complete, as the slightest chill is prone to cause 
relapse He ought to he between blankets, and on 
a spring mattress or water-bed. The diet must be 
nutritious but simple, including milk, m as lai^e 
quantity as possible, eggs, milk-puddu^, strong 
meat-soups or jellies Alcohol ought not CJk be 
prescribed, unless the prostrated condition of the 
patient demands it , and then sound wme is prefer- 
able to spirits, as causing less thirst and g^ric 
disturbance Cod-hver oil is sometimes 5 f use 
when emaciation is marked. Iron appears some- 
times to be detnmental, but quinine in an efi^es- 
cing citrate-of-potassium mixture is certainW some- 
times useful and grateful to the patient. Dmretics^ 
such as acetate of potassium with digitalis, are 
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frequently employed and probably beneficial. The 
promotion of free diaphoresis by jaborandi or the 
subcutaneous injection of nitrate of pilocarpine has 
been advocated by Stephen Mackenaie and others. 
Unseed oil in large quantities, both externally and 
internally, has been lauded by Sherwell. The 
bowels must be carefully regulate, preferably with 
mineral waters and salines, the latter often profitably 
combined with the liquid extract of cascara sagrada. 
There is a general consensus of opinion that arsenic 
is worse than useless in the earlier stages, while 
few writers accord it anything but faint praise even 
in the later. The writer has been disappointed 
with the effects of antimony. He has also noticed 
appravation of the eruption after the administration 
oiopium, chloral hydrate, belladonna, and Cannabis 
Indica, with a view to obtaining sleep. 

Oily external applications are certainly the most 
beneficial. The calamine-liniment recommended 
by Radcliffe Crocker is an admirable preparation. 
It is composed thus : Calamine 40 grains ; oxide of 
zinc 2 drachms ; olive oil and distilled water, each 
I fluid ounce. The patient may be swathed in rags 
soaked in this liniment, slightly warmed if neces- 
sary. The phannacopceial linimentum calcis is 
also useful, as is a lotion consisting of an ounce 
of glycerole of lead and of glycerine in a pint of 
water, amilarly employed. Pure vaseline is occa- 
sionally a valuable substitute. 

ProloE^ed warm baths may be of service in 
diminishing itching, but are apt to be followed by 
increase of cutaneous hypenemia. This risk is 
materially diminished by the addition of bran 
(6 lbs.), linseed (i lb.), gelatine (3 lbs.), or potato 
starch ( i lb. ) to the thirty -gallon bath. The further 
addition of two or three ounces of borax or bi- 
carbonate of sodium is often advantageous. 

Pityriasis Rubra Pilaris (Devergie-Richaud). 
Synon. : Lichen rteber acumutcUus (Hebra). — 
This disease, the aetiolc^ of which is not 
known, is insidious and non-febrile in its onset, 
young persons being frequently its subjects. The 
writer has seen one case in a child two years old. 
Desquamative, psoriasiform patches on the palms 
and soles ; a seborrholc, eczematoid condition of 
the scalp, or a flne branny scaliness of the face are 
the commonest initial symptoms. Sooner or later 
the characteristic lesions appear upon the limbs 
or body, especiallv where h&it is abundant, in 
the form of small Srownish-red, Arm, dry, conical 
papules, seldom larger than a millet-seed, and 
surrounding atrophied hairs. These 'epidermic 
cones* give the skin a harsh and grater-like feeling 
to the touch ; they send little plug-like processes 
into the foUides, from which they can be dislodged 
Iqr rabbrng, leaving fine cribriform pits. As the 
disease pri^esses these lesions become confluent, 
when their characters are lost, and yellowish, in- 
filtrated, desquamating patches are formed which 
may closely resemble psoriasis, especially about the 
elbows and knees. A few typical primary lesions 
are usually present for some time about the peri- 
phery of these patches. The sunounding and in- 
tervening skin subsequently becomes red and 
infiltrated, with desquamation either of fine, 
branny, or coarse mortar-like character, and the 
condition may become practically universal ; the 
palms and soles, where there are no hair-follicles, 
are usually consmaiously involved, being h\^r- 
aemic and scaly. The primary lesions generally re- 
tain their characters on the backs of the first and 
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second phalanges of the fingers and toes, where 
they are almost pathc^omonic of the disease. 
Severe seborrhoea capitis is always present, and the 
hair may fell in quantity ; on the other hand, 
hypertrichosis of the affected parts has been noted 
in some cases. The nails are usually soft and 
transversely striated, or may become enormously 
hypertrophied and claw-like. The face assumes a 
peculiar powdered appearance, owing to the dry, 
white scales lying on the reddened skin, and some- 
times ectropion results from contraction. Itching 
is usually slight, if present at all. 

Pathological Anatomy. — The essential 
lesion is a hyperkeratosis of the ^ithelium lining 
the hair-follicle, to the bottom of which it pene- 
trates. This hyperkeratosis extends to the epi- 
thelium of the general surface of the skin and, to a 
slight extent, affects the sweat-ducts. The inflam- 
matory phenomena in the cutis are secondary. 

Diagnosis. — This disease must be distinguished 
from follicular ichthyosis (keratosis), lichen pilaris, 
psoriasis, and pityriasis rubra, to all of which re- 
ference may be made. 

Prognosis.— R ecovery always takes place, but 
the duration of the disease is quite indefinite, being 
frMuently marked by remissions and exacerbations 
witnout ascertainable cause. 

Treatment. —The production of diaphoresis by 
active exercise, Turkish baths, and pilocarpine is 
probably beneficial. Arsenic is useless, if not 
actually harmful. The local treatment may be 
conducted on the lines laid down in Pityriasis 
rubra and Ichthyosis. J. J. Pringle. 

PITYRIASIS VERSICOLOR {irirvpov, bran). 
See Tinea Versicolor. 

PLACENTA, Diseases of. — Comp^tively 
little is known of placental diseases. Tnis is ex- 
plained by the fact that the normal structure of the 
organ at different stages of pregnancy has only in 
recent years been clearly defined j pathological 
work had been founded upon an inadequate anato- 
mical basis, and many of the earlier investigations 
of supposed morbid conditions have been invalidated 
by later knowledge of the normal structure. In 
this article, accordingly, only such matters will be 
referred to as are now fully established by recent 
research. 

Chafes due to Ripening,— It has been shown by 
Whitridge, Williams, the present writer, and others, 
that during the last two or three months of pregnancy 
certain changes occur in the placental tissues which 
are preparatory to the process of shedding during 
labour. Briefly stated, these changes consist in 
obliterating endarteritis of the foetal arteries leading 
to atrophy of the chorionic epithelium, to the for- 
mation of numerous solid patches in the spongy 
placental tissue, termed infarcts^ and to extensive 
deposition of fibrin from the maternal blood upon 
the villi in the affected areas. Numerous groups of 
villi are thus rendered functionless. These changes 
are in reality senile, and not due to disease at all, 
but they have frequently been erroneously attributed 
to inflammation, haemorrhage, or mhilis. 

Chants in Retained Placenta . — When the feetui 
dies and the ovum is not discharged from the uterus, 
certain well-defined changes occur in the placenta 
as a result of the suspension of the circulation 
through it These changes consist in extensive for- 
mation of blood-clot, in atrophy of villi, and in the 
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deposition of large quantities of fatty and calcareous 
matenal in the altered structures (fatty and cal- 
careous degenerations). These changes, which are 
in reality post mortem (following the death of the 
foetus), have been frequently cited as the morbid 
conditions to which the death of the foetus was due, 
and in this way much confusion has been introduced 
into the pathology of the placenta. 

I Inflammation (Placentitis).— So far as is 
known placentitis does not occur except as the 
result of septic or gonorrhoeal infection of the 
uterine cavity Retained placental fragments are 
especially liable to undergo putrefaction, and the 
whole ovum may become involved in utenne gonor- 
rhoea or sepsis A dead ovum which has been re- 
tained in utero for a prolonged penod occasionally 
undergoes putrefaction even if no o^rative inter- 
ference of any kind has been practised, infection, in 
such cases, probably occurring from the bowel It 
IS possible that the condition known as Morbid 
Adnesion of the placenta is the result of an inflam- 
matory affection of the decidua serotina, but in any 
case the foetal portion of the organ is not involved 
in the process 

2. HeBmorrhage — The conditions known to 
obstetricians as Placenta Praevia, and Accidental 
Haemorrhage, are instances of haemorrhage from 
separation of the placenta from the uterine wall, and 
in both instances bleeding frequently occurs during 
the last two months of pregnancy before the onset of 
labour. In both the placenta is usually healthy, but 
in the latter morbid conditions are not infrequently 
present which may cause the premature detachment 
of the organ The subject will, however, be found 
more fully discussed in another place {see Preg- 
nancy, Diseases of) We are not concerned here 
with haemorrhage into the chonon before the for- 
mation of the placenta, 1 e during the first three 
months of pregnancy This subject is treated under 
‘ Molar Pregnancy* (p 1016) 

Haemorrhage into the substance of the placenta 
occurs in two widely different forms (a) Small in- 
terstitial haemorrhages , (^) Large effusions often 
termed * placental apoplexy * 

(fl) Interstitial hcemorrhages are not uncommon ; 
they occur in the form of black circumscribed areas 
which stand out in marked contrast to the purplish 
colour and reticulated structure of the healthy pla- 
cental tissue There may be many such small 
areas scattered through the organ, or an entire 
cotyledon may be thus affected while the remainder 
of the placenta is healthy Under the microscope 
the haemorrhagic areas are seen to consist mainly of 
blood-clot, with a few widely separated viUi here 
and there, which are usually broken or distorted 
in appearance but otherwise normal. These 
* hsemorrhages * appear to be the result of a re- 
latively excessive afflux of blood to the maternal 
spaces of the affected part, or some hindrance to its 
return Speaking strictly, the condition is not 
haemorrhage, because the blood is still contained in 
the inter- villous spaces, and has not escaped from 
Us normal channels But it differs from mere con- 
gestion or engorgement of vessels, inasmuch as the 
surrounding villi are broken up and their relations 
altered by the process. It is, therefore, better to 
regard the process as hsemorrhage Interstitial 
haemorrhages do not appear to affect the functional 
capacity of the placenta to an extent sufficient to 
react unfavourably upon it. It is probable that 
they are often produced during labour by the in- 


fluence of the utenne contractions upcm the maternal 
placental circulation. 

{6) Large fusions of blood are much rarer than 
the interstitial haemorrliages lust descnbed ; they are 
more rapidly produced, afid therefore break up the 
placental tissues to a greater extent than the inter- 
stitial ones. In consequence irregular cavities of 
considerable size containing blood-clot are formed 
m the substance of the placenta, limited, in recent 
cases, by compressed and broken vilh, and in older 
cases by layers of fibnn fonmng a felse capsule. 
In some of these cases the haemorrhage is &tal from 
rupture of a branch of the umbilical vessels within 
the placental tissue , oftener the blood is maternal, 
and then the cavity generally communicates with 
the circular sinus The effus^ blood first accumu- 
lates in the placenta, and may then burst through 
the serotina, causing some separation of the placenta 
from the utenne wall These haemorrhages inva- 
nably cause the death of the fcetus, or lead to 
almost immediate abortion They occur m associa- 
tion with maternal albuminuna or chrome nephntis, 
or with valvular lesions of the heart (maternal) ; 
if associated with albuminuna, pathological infturc- 
tion IS often found m the areas unaffected by the 
haemorrhage If abortion does not immedmtcly 
follow, the changes which usually occur in effused 
blood are found, viz. clotting witn partial organisa- 
tion or degeneration. 

The clinical diagnosis of placental haemorrhage 
at the time of its occurrence is not practicable ; the 
amount of blood effused is not large enough to 
cause constitutional symptoms. 

3. CEdenfia. — CEdema of the placenta is usually 
associated with oedema of the foetus, and the causes 
of the two conditions appear to be the same. In- 
stances have been recorded where obstruction to the 
foetal circulation from intra-utenne closure of the 
foramen ovale, or thrombosis of the umbilical and 
hypogastnc vessels has been the cause of the oedema t 
the placenta of acardiac and other monsters is also 
often oedematous Anasarca of the mother as from 
renal or cardiac disease has often been noted, and 
syphilis IS also said to cause it Virchow and Franck 
have observed that m general dropsy of the 
foetus of bovine animals the thoracic duct and 
mesentenc lymphatics were absent, but this point 
does not appear to have been ever investigate in 
the human fetus 

An oedematous placenta is larger, heavier, and 
paler than normal, and undergoes a great diminu- 
tion in weight if incis^ and the fluid allowed ta 
drain away from it The normal weight of the 
placenta is about 16 ounces ; an oedematous pla- 
centa frequently weighs twice that amount; the 
heavnest on record weighed 56 ounces. On micro- 
scopical examination the stroma of the viUi and the 
larger chononic branches is seen to be the seat of 
the oedema, and m two specimens which the wnter 
has examined fritty degeneration was also present 
When the placenta is oedematous the bom 
with It IS usually dead, and often macerated* allow- 
ing that death occurred some time beftire UiDOiur 
set in, but, as has been already stated, other mor- 
bid conditions of the foetus or the mother are fre- 
quently associated with it. 

4. Pathologloal Infarction.-— It has been 
already stated that during the last two montha of 
intra-utenne life certain diingea refoiiMe to 
senility occur in the foetal fdacenta resolcing in the 
formation of small solid bo<to tenned *iiifrrcts’ 
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in the spongy placental substance. In healthy 
conditions these are neither large enough nor nume- 
rous enough to interfere with the functional capa- 
city of the placenta or the development of the 
foetus. Witlun the last decade it has been shown 
that changes similar in their nature, but occurring 
much earlier in gestation, and affecting a much 
larger proportion of the placental tissues, are found 
in connecuon with a well-defined maternal disorder 
— albuminuria of pregnancy. This disorder is 
known to depend either upon chronic nephritis 
pre-existing pregnancy, or upon a transient form 
of renal disease which frequently develops during 
pregnancy and disappears rapidly after labour. 
A heavy foetal mortality, estimated at about 54 per 
cent., has long been known to accompany this con- 
dition, and there b good reason to believe that the 
changes which occur in the placenta are the cause 
of the death of the foetus. In a marked example a 
considerable proportion — one-third to one-half— of 
the placental substance is converted into a firm, 
yellowish, bloodless tissue, which is seen under the 
microscope to consbt of large deposits of fibrin 
surroundmg atrophied chorionic villi, both elements 
usually showing marked fatty degeneration. Ad- 
vanced obliterative endarteritis is found in the foetal 
vesseb, where these can be distinguished. Hiemor- 
rhages are frequently found in non-infarcted por- 
tions of the placenta. Cases in which labour occurs 
at the sixth or seventh month frequently show an 
extreme degree of these changes, and, generally 
speaking, cases which go nearer to term show less 
marked changes than those in which labour comes 
on earlier, although it is rare, in any case, for preg- 
nancy to advance beyond the thirty-sixth week in 
this condition. In addition to these changes in the 
placenta, the foetus is smaller and of less weight 
than the healthy foetus of the corresponding peri^ ; 
it is, in fact, under -developed and possesses little 
vitality. The foetus suffers, apparently, in direct 
proportion to the extent of the placental changes, 
and there is little doubt that these changes exert 
an unfavourable influence upon its development. 
Labour is frequently delayed for some time after 
the death of the foetus, which is then born in a 
macerated state. 

The manner in which the placental changes affect 
the foetus b sufficiently clear. The infarcted por- 
tions of the placenta are functionless because both 
the foetal and maternal circulation through them 
have ceased ; the villi are atrophied and devas- 
cularised, while the maternal inter- villous spaces are 
obliterated. If a large portion of the placenta b 
thus affected, the remainder b inadequate to the 
task of depurating and enriching the foetal blood ; 
the nutrition and development of the foetus there- 
fore suffer. If haemorrhage should occur into the 
non-infitfcted portions, the foetus will probably 
perish suddenly ; some separation of the placenta 
from the uterine wall may occur at the same time, 
leading to accidental bsemonbage, or there may be 
no sign until labour sets in. TTie aetiology of the 

E lacental changes b not so clear. Women suffering 
om albuminuria during pr^nancy are generally 
very anaemic, and there b extensive anasarca : there 
b some evidence of the existence of a toxaemia in 
the albuminuria of pregnancy. Impurities may 
therefore pass throt^h the villi into the foetal circu- 
lation, and, by contact with the walls of the foetal 
ve^ls, induce the process of obliterative eodar- 
ceritls, which b probably the initial change. 


5. Degenerations. — The tissues which com- 
pose the placenta are embryonic in type and prone 
to degeneration of various kinds. 

a. Vesicular Doffeneration {Hydatidiform Mole) 
is a form of myxomatous degeneration of the 
chorionic stroma which usually occurs at an early 
period before the differentiation of the placenta 
takes place ; it therefore affects the chorion rather 
than the placenta, and will be found fully described 
in another place (p. 1017). In rarer instances it 
occurs later in gestation and then affects the pla- 
cental chorion. The disease has then the same 
general characters as in the hydatidiform mole, but 
the whole placenta is seldom or never attacked by 
it ; usually one or more cotyledons suffer while the 
remainder of the organ escapes. The life of the 
foetus is apparently always destroyed, for no in- 
stance is on record where the placenta of a living 
foetus has been found to be affected by this disease. 

6 * FcUty aftd Calcareous Degenerations, — A 
certain amount of fat is present in the normal 
human placenta, being located in the superficial 
layers of the decidua and in the plasmodial layer of 
the chorionic epithelium (syncytium) ; it occurs in 
minute non-confluent droplets, and its total amount 
is very small. Fatty degeneration is most com- 
monly found as a sequela of pathological infarction 
in albuminuria, and is then to be referred to mal- 
nutrition from extensive obliteration of the foetal 
vessels. Along with other conditions ^uch as 
oedema, and in placentae retained in utero after the 
death of the foetus, it is also not uncommon. A 
deposit of lime-salts — calcareous degeneration — 
not infrequently occurs in parts which have under- 
gone fatty degeneration. In a fully ripe placenta 
it b usual to find small thin calcareous plates upon 
the uterine surface ; they are located in the decidua 
serotina and do not as a rule involve the chorionic 
villi. Cases have been recorded where the uterine 
surface has been thus almost covered with a plate 
of calcareous material, the deposit occurring chiefly 
in the decidua serotina. 

c. Cystic Degeneration. — Cysts occur but rarely 
in the placenta. They are, however, occasionally 
observed upon the foetal surface of otherwise healthy 
placentae in the form of small, multiple collections 
of clear, yellowish fluid. The amnion can be 
readily peeled off them, as they are situated in the 
chorionic membrane ; more rarely still, similar 
cysts are found in the amniotic membrane itself. 
They are produced by myxomatous degeneration of 
the connective tissue of the membrane in which 
they lie, and possess no epithelial lining, their walls 
being formed of degenerating and compressed con- 
nective tissue. The connective tissue of the foetal 
membranes is embryonic in type and very prone to 
this form of degeneration. Cysts on the foetal 
surface of the placenta never exceed the size of a 
pigeon’s egg, and do not interfere in any way with 
the functional activity of the organ. Infarcts, when 
incised, are often found to contain cystic cavities 
with ragged, irregular walls in their interior. 
These cavities are formed by necrosis and they 
contain a thick pulpy fluid consisting of debris. 

Myxoma Jibrosum.—Thii b a peculbr form of 
myxomatous degeneration with hypertrophy of the 
chorionic villi. It was 6rst described as a new- 
nowth, but b more accurately classed as a form of 
degeneration. It is a very rare disease. Usually 
only a portion of the placenta— perhaps one coty- 
ledon— is affected, and thb portion is greatly 
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increased in size so as to form a protuberance upon 
the uterine surfi»:e ; hence its classification as a 
form of new-growth On microscopical examma- 
tion the protuberance is found to consist of enor- 
mously enlarged villi, the enlargement being due to 
myxomatous degeneration of the stroma accom- 
panied by the formation of a certain amount of con- 
nective tissue of adult type. The chorionic epithe- 
lium IS not much altered The change is thus closely 
allied to that found in vesicular degeneration of the 
placenta, the chief difference being the formation of 
connective tissue in the latter, virhich greatly alters 
the gross characters of the affected piart 

6 Tubercular disease — In cases of acute 
miliary tuberculosis, and in cases of advanced 
chronic phthisis, tubercle has been occasionally 
found in tiie placenta The deposit occurs in the 
substance of the organ and is recognised by its 
well-known macroscopic and microscopic characters 
Very few cases have been recorded, but in a con- 
siderable proportion no tubercular changes could be 
found in the body of the foetus, although the 
placenta was extensively involved 

7 Decidual Endometritis —This condition 
IS not strictly a disease of the placenta, for it affects 
the decidua in all parts, and usually commences at 
a period preceding the formation of the placenta 
It occurs in two distinct forms, the glandular and 
the inlersltital form The former corresponds to 
the common or glandular form of endometritis of 
the non-gravid uterus , the decidual membrane is 
thickened and frequently shows small polypoid 
swellings upon its surfice, but no actual inflamma- 
tory changes at all , the condition is rather that of 
glandular proliferation than of inflammation of the 
tissues The interstitial variety is rarer , this is a 
true inflammatory condition characterised by round- 
cell infiltration of the whole membrane with intense 
congestion and many interstitial haemorrhages It 
has been shown that this form may be due to the 
gonococcus, which organism has been demonstrated 
in the affected membrane Acute hiemonhagic 
endometritis in pregnancy is also said to occur from 
cholera and the acute exanthemata 

The symptoms associated with decidual endo- 
metritis are pain and haemorrh^e during the first 
three months of pregnancy, and a marked tendency 
to abortion If the ovum survives that penod, 
atrophy of the decidua vera and reflexa will occur, 
and the danger is lessened Diagnosis can only be 
established by microscopical examination of the 
discharged membrane. It is possible that morbid 
adhesion of the placenta in labour is a sequela of 
this condition T W Eden. 

PLAQUE {rK’nyti , plaga^ a stroke). — Synon : 
The Pest ; Inguinal, Bubonic, Glandular, Oriental, 
Indian, Pali, and Levantine Fl^ue ; Oriental 
Typhus ; Septic Pestilence ; Fr La Feste ; Gcr. 
Dte Pest. 

Definition — An acute infectious disease caused 
by a specific micro-organism which enters the body 
by the lymphatic or respiratory systems, the disease 
taking on the bubonic or pneumonic tvpe according 
to the mode of infection. The bubonic form is the 
most common, is distinguished by fever, giddmess, 
debility, inflammatory swelling of the glands, ex- 
ternal or internal, with serous or hsemorrhagic 
efhision from them into the surrounding tissues, 
more especially in the region of the groin, arm-pit, 
or neck, and occasionally accompanied by boils or 
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carbuncles, petechise or pustules. The pneumonic 
form IS characterised usually by no glandular swell- 
ings but by acute fever, intense prostration, and 
slight cough with sputum tinged with blood and 
containing plague-bacilli. The disease affects the 
lower animals, especially rodents, and becomes 
epidemic among rats and mice. 

.^Etiology. — The causal agent of plague is a 
bacillus discovered by Kitasato and later inde- 
pendently by Yersin It is a short thick baallus 
with round^ ends, staining with all the ordinary 
dyes, and taking the stain more easily at the poles 
than in the centre In one form it is like a cocco- 
bacillus, in another like a diplo-bacterium. In a 
plague-patient it is found in the pnmary bubo and 
pen-glandular effusion before suppuration com- 
mences, in the blood in the more severe forms and 
later stages of the disease, and in the sputum in the 
pneumonic form of plague In the corpse it is found 
in the organs and fluids of the body It grows 
readily on the ordinary media employed for mi- 
crobes On agar the colomes show themselves as 
small opalescent spots with mdescent borders on 
reflected light On gelatine they have the appear- 
ance of spots of white wax , they do not liquefy the 
gelatine In broth there is after twenty-four hours 
a deposit at the bottom of the liquid which gene- 
rally remains clear , after two days a film forms on 
the surface In cultures the microbe may appear 
singly or m chains Involution-forms of the 
bacillus are often to be found in the contents of the 
bubo and in the cultures from them, more especially 
in old and dry agar-cultures Alongside of the 
cocco-bacilh and diplo-bactena there are irregular 
elements resembling yeasts or algae in the form of 
swellings, gourds, and bladders These polymor- 
phic forms are less easily stained than the typical 
cocco-bacilli and may be mistaken for impunties. 
On cultivating the microbe m broth, to whi^ drops 
of clanfied butter or cocoa-nut oil have been added, 
a very characteristic growth is obtained This is 
called * Haffkine’s stalactite test ’ From the drops 
of oil suspended on the surface of the nutrient 
medium the bacilli grow down into the depths of 
the liquid in the form of long threads produang the 
appearance of stalactites. When disturbed the 
threads fall in snow-like flakes to the bottom This 
stalactite formation is, under these conditions, 
peculiar to the growth of the plague microbe, no 
other microbe having hitherto been found to possess 
the same property 

Inoculation of the bacillus into gumea-pigs, rats, 
and mice produces in them a septicaemia which 
proves fatal in the course of three to five days. At 
the site of inoculation there is a sanguineous effu- 
sion and the nearest glands are swollen and in- 
filtrated , there is also general congesUon of the 
organs, and hsemorrhages are common in the lungs, 
heart, hver, and serous cavities The disease ]^o- 
duced IS similar to plague, in men the principal 
lesions being buboes, extravasations, and coi^estions 
in the internal organs. In rats and mice theg^^s 
and organs contain the bacilli in extraorainiiy 
numbers 

An accident in Vienna in October 1898 placed 
beyond doubt that the bacillus is the causal agent 
of the disease Some cultures of the baalhis were 
brought to Vienna from Bombay by the Anstriaa 
Commission. With these cultures expttdments 
were made on animals. Nearly a year ato the 
return of the Comnussion, Frana Baxiadi, the 
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assistant of the Patholo^cal Institution in Vienna, 
in charge of the experimental animals, fell ill with 
pneumonic plague. Dr. Mueller and two nurses 
became infected by Barisch before the disease was 
stamped out. 

The Plague-Bacillus in the Lower Animals , — 
Usually an epizootic among rats or mice has been 
observed to precede or accompany an epidemic of 
plague in man. The rats leave their hiding places 
and come out into the open in great numbers. 
Tliey appear very ill, are in a dazed or stupefied 
condition, their eyes are watery and bleary, their 
coats are partially deprived of hair, and they 
hobble about with difficulty, staggering and falling 
over one another. They lose their timidity for 
man in their evident desire for fresh air, and they 
fidl in energy even to attempt to escape when 
approached. The sick and the dead are often 
heaped together. Examined after death the glands 
in the groin, axilla, or neck are found to be en- 
larged, congested, and agglutinated, the internal 
organs congested and the spleen and liver enlarged 
and full of bacilli. It is now established that these 
bacilli are identical with the pli^e-bacilli in man, 
and that the epizootic in rats or mice and the epi- 
demic in man are identical in their causation. 
Though rats and mice are most liable to contract 
plague under natural conditions, other animals are 
susceptible, such as monkeys, bandicoots, squirrels, 
pigs, sheep, cats, dogs, and marmots. In the 
Transbaikal province of Eastern Siberia and in 
Eastern Mongolia, a species of marmot called the 
Tarbagan {Arctomys bobac) suffers from a disease 
which is believed to be plague and which is trans- 
mitted from the marmot to human beings. 

Mode of Infection and Dissemination. — 
Plague can be caused experimentally in a rat or a 
monkey by the single prick of an infected needle 
without the production of a visible wound. For 
this purpose it is sufficient to smear the bacilli over 
the :^aved surface of a guinea-pig or other small 
animal ; to rub them on an intact skin ; tc squirt 
them on to the conjunctiva or the Schneiderian 
membrane, or to feed the animals with cultures. 
It b believed that by similar means the plague- 
bacilli gain a lodgment in the lymphatic system of 
the human body, viz. by the skin, mucous mem- 
brane of the nose and mouth, especially of the 
tonsils, the conjunctiva, respiratory system, and 
occasionally by the alimentary canal. Two explana- 
tions are advanced as to the method of infection 
from rats to men. One is that the plague-bacilli on 
the rat infect men through wounds or scratches on 
the hand or feet, * The other, which is propounded 
by Simonds, is that the fleas infesting rats, and 
which have been found to contain pls^ue-bacilli, 
convey the infection to man as well as to healthy 
rats. The rats are infected from man by means of 
infected articles belonging to him. In iflqb a man 
from Bombay, whose wife had died of plague, 
brought her clothes home to bis village, which had 
hitherto been quite free of plague. In a short time 
the rats in this man’s house began to sicken and die, 
after which the inmates were attacked with plague 
and died, the man himself not being attacked till 
five of his relatives were affected. 

Clinical Features. -The clinical features de- 
pend more or less on the of plague.with which 
the patient is attacked. The principal types are 
the bubonic, septic, pneumonic, and ambulant. It 
not infrequently happens, however, that as the dis- 


ease progresses, either the type becomes mixed, as 
when the pneumonic supervenes in a bubonic case, 
or there is a transition nom one type to another, as 
from simple bubonic to septicsemic plague. 

Premonitory symptoms are frequently absent, or, 
at all events, little marked. When present they 
consist of a slight indisposition for one or two days, 
with loss of appetite, heaviness in the head, head- 
ache, nausea and giddiness, weakness and some- 
times pains in the limbs. There is nothing 
characteristic. The usual course is for the illness 
to set in suddenly, with rigors, high fever, severe 
headache, great giddiness, and nausea. 

There are certain general symptoms which are 
common to all severe forms of plague. These are 
the peculiar expression of the face, the halting 
speech, the appearance of the tongue, and the 
staggering gait. The countenance in the early 
stages depicts anxiety and distress, in the later 
stages resignation and apathy, the vacant expression 
often marking the approaching dissolution. When 
delirium is present the expression may be one of 
terror. The eyes are red and congested, the con- 
junctiva being injected, but there is no photophobia. 
The patient has the appearance of being under an 
hypnotic, yet he is awake with eyes wide open. 
The speech is stuttering, thick, lisping, more or less 
staccato in character, and indistinct, often like that 
of a drunken man. When spoken to, the patient often 
begins a sentence and forgets to finish it. The 
tongue is early coated with a whitish fur, later it is 
dry, covered with a yellowish or whitish brown fur, 
except at the top and edges, which are irritable and 
red. The gait is staggering, owing to giddiness ; 
there is a great tendency for the patient to fall. In 
many plague patients there is a desire to wander 
and there is a difficulty in keeping them in bed. 
This desire to wander is attended with great danger 
to the patient owing to the weak condition of the 
heart, causing a faint which may never be re- 
covered from. 

The Bubonic Form. — The ordinary bubonic 
plague is unlikely to be confused with other dis- 
eases. There may or may not be any premonitory 
symptoms, such as malaise and rigors. The disease 
usually begins with sudden fever, rising to 103® F. 
to 104° F., or even to 105° F., with nausea, vomit- 
ing, and severe and intense headache, mostly frontal 
or occipital in its seat. The eyes are suffused and 
congested, there is great giddiness and the tongue 
is furred, except at the tip and at the edges. None 
of these symptoms distinguish it specially from the 
onset of other acute infections ; but, contempora- 
neously with the fever, or soon after its appearance, 
intense pain is felt in the groin, the armpit, or the 
neck, and at the seat of the pain one or more of the 
glands will be noticed to be swollen and to be par- 
ticularly painful on pressure. In the course of 
twelve hours, or even in a shorter time, the swell- 
ing rapidly increases in size. This Increase is 
caused by a periglandular effusion, which may be 
very proffise or only moderate in extent ; ana the 
bubo which is thus formed is somewhat doughy to 
the touch on the surface, and of a hard consistence 
in the deeper tissue. This bubo, with the other 
signs, is pathognomonic of plague. It is filled 
with plague-bacilli. The buTO may appear in the 
groin, armpit, or neck, and occasionally in the supra- 
trochlear or popliteal space. The most common site 
is the groin, and the next is the armpit ; but more 
than one region may be affected, and often groups 
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of neighbouritig glands on the same course of lym- 
phatics become imected. The bubo vanes in size, 
and consists of one or more inflamed lymphatic 
glands, from which exudes a sero-san^nolent 
effusion which mats together the neighbouring 
glands into a hard mass of glandular tissue and ex* 
travasated blood, and infiltrates the tissues around, 
rendenng them firm and oedematous. The oedema 
may be scanty or profuse In cases which prove 
fatal early, the glands may remain hard and painful. 
In the groin the bubo may reach the size of a man*8 
fist, and may extend into the iliac region, affecting 
the chain of glands in the abdommal cavity and 
forming a hard tumour, to be felt through the ab- 
dominal wall. In the axilla the bubo often occludes 
the axillary space, and the infiltration may become 
so extensive and organised as to form a hard mass 
which may interfere with the respiratory move- 
ments, or become a dangerous slough. In the cer- 
vical region the oedema may be so great as to be 
a serious danger to the patient, and by pressure to 
produce stridulous respiration, the tonsils and throat 
generally being inflamed The position of the 
patient in bed is always one which tends to relieve 
as much as possible any tension on the bubo. There 
IS no relation between the volume or size of the 
bubo and the amount of pain it causes Con- 
sciousness is ordinanly retained, but even appa- 
rently with the most perfect consciousness the 
intellect is slow in answenng questions, and the 
words or sentences are articulated in a hesitating 
manner, each syllable being pronounced slowly , or 
the speech is staccato in character, and uttered in 
an irritable and hurried tone The temperature is 
not characteristic It may reach its maximum in a 
day or two, or not until the fourth day. It is of a 
remittent nature, and in favourable cases begins to 
decline on the sixth and seventh day, and reaches 
the normal on the tenth day The symptoms 
usually attain their height on the fourth day 
Restlessness, with a desire to get out of bed and 
wander, is often a prominent S5nnptom Dyspnoea 
and delirium of a quiet or a noisy nature set in, 
followed in unfavourable cases by coma and gradual 
or sudden failure of the heart’s action The pulse, 
which IS soft and easily compressible at the outset, 
becomes intermittent and dicrotic and often difficult 
to count, and the extremities become cold and 
clammy Recovery, when it occurs, usually sets m 
about the sixth or seventh day, but no prognosis is 
safe in the early days of the lUness In addition to 
buboes there may be plague-carbuncles, which 
sometimes appear over the pnmary bubo, and 
secondanly to it or in other parts of the body, 
either before or after the appearance of the bubo 
The Septic Form — The septic form of plague 
IS a virulent type in which the lymphatic glands 
show no speaal enlargement dunng hie, and conse- 
quently the bubo is ateent or not readily recognised, 
but after death the glands are found to be generally 
afiected, being somewhat enlai^ed and much con- 
gested. In this form of plague, the bcmilh invade 
the blood in large numbers at an early stage and 
are easily detected dunng the hfe of the patient. 
The chief characteristic is its rapidity. The patient 
IS profoundly affected by the amount and stren^ 
of the poison received. Usually u^ered m with 
high fever, there is at times no power in the patient 
for reaction, and the temperature does not reach 
100^. The countenance is pale and the expression 
apathetic. Extreme nervous prostration, muscular 


weakness, delirium, picking of the bed-clothes, 
stupor and coma fi^low quickly on one another, and 
the patient dies on the first, second, or third day. 
In these cases there may be bleeding from the nose, 
kidneys, and bowels. 

The Pneumonic Foi*m.— This variety is very 
infective, and owes its infcctivity to the fact that 
the sputum frequently contains almost a pure culture 
of plague-bacilli, which get on to handkerchief, 
clothing, bedding, and other articles of furniture, as 
well as on to the floor of the patient’s room (Childe). 
The clmical symptoms are not typical of ordinary 
plague, and the disease is hkely to be mistaken 
for bronchitis, broncho-pneumoma, or pneumonia. 
Pam, tenderness, and enlargement of the lymphatic 
glands in the inguinal, femoral, axillary and cervical 
regions — symptoms which are the most promment 
external signs of bubonic plague— are absent unless 
the pneumonia is a comphcation of bubomc plague ; 
and beyond cough and fever and a prostration which 
IS exceptionally severe and far exceeding that hkely 
to result from the small amount of lung-mischi^ 
discernible, there are few signs to raise suspicion 
that the disease is plague. The illness commences 
with a ngor and symptoms of general malaise, 
intense headache, nausea, vomiting, and pains m 
the limbs and b^y, followed by fever varying in 
range from 102® to 105® F. Cough more or less 
pronounced with dyspnoea sets in, and a quantity 
of watery sputum tinged with blo<^ and booming 
profuse as the disease advances is coughed up, as 
a rule, without effort. The sputum not the 
glairy, viscid, rusty character of acute pneumonia, 
though on the clothes it may be readily mistaken for 
this The physical signs are moist sounds at the 
base of the lungs and over the pneumomc patches, 
the pulse and respiration are rapid, but there is not 
the same disproportion in their ratio as is observed 
in acute pneumonia The symptoms become rapidly 
worse, the patient becomes delinous, and usually 
dies on the fourth or fifth day or earlier. This type 
is the most infectious, and the most fataL It 
corresponds with the black death of 1348 The 
sputum teems with plague-bacilli. 

Ambulant or Mild Form — The ambulant or 
mild vanety of plague is even more hkely to escape 
attention than the pneumonic, because of the slight 
constitutional disturbance wffich it may produce, 
and because it is often taken for some other disease. 
It is not discernibly mfectious, the cases appearing 
to crop up unconnected with one another. And 
It is generally mistaken in the early stages of an 
epidemic for mumps, syphilis, the result of a strain, 
scrofulous glandular affections, and malarial dis- 
ease The clmical symptoms are ill defined or well- 
defined fever, pain, tenderness and enlargement of 
the lymphabc glands in the groin, axilla, or neck, 
weakness, a tongue which is coated with a creamy 
white fur m the centre and is angry and red at the 
tip and edges. The eyes may be slightly congested, 
and the speech a little thick. This is the acute 
form which may only last a week, the bubo lesolviag 
rapidly or quickly suppurating. In the more chronic 
form, which may last two or three months, the bubo 
or buboes are mdolent, and they undergo a slow 
process of suppuratiofi and slooghing, constitating 
at tunes a serious drain on the general health of the 
patient producing anaemia and debility. These 
mild or benign fi^s of ptarae, often caUed * peslis 
minor,* have been observed in nearly ail |migtte- 
epidemics. The most recent exam^fie of this form 
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of plague unmixed with other varieties was the 
glandular sickness, as it W9S called, in Astrakhan 
in 1877. In this city an outbreak which afli^ted 
more than 200 persons occurred without a single 
death and without being followed by the virulent 
form. Those affected suffered from fever more or 
less acute, with swelling and inflammation of the 
lymphatic glands, which in most cases ended in 
abscesses. Beyond the inconvenience and dis- 
comfort caused by the buboes, sometimes in the 
neck, sometimes in the armpit, and at other times 
in the groin, the general symptoms were not such 
as to prevent the patient from pursuing his ordinary 
avocations. About the same time there prevailed 
at Resht in Asia Minor, with which Astrakhan 
has more or less communication, the same type of 
glandular sickness along with a severe ty^ of 
plague.. In the next year, in 1878, the glandular 
sickness of Astrakhan appeared at Vetlianka, a 
village on the banks of the Volga and some distance 
from Astrakhan ; but in a short time it was suc- 
ceeded by a most virulent type of plague which 
assumed the pneumonic form and was of an ex- 
tremely infectious and fatal character. The mortality 
at the height of the epidemic, which was limited in 
its extent, was 100 per cent. Mild cases inter- 
mixed with severe have been noticed in many 
epidemics. Mild cases of plague were observed 
in Calcutta, Bombay, Alexandria, and Oporto some 
time before the fatal cases attracted attention. In 
C^cutta, examination of the blood from the affect^ 
gland showed in some cases the characteristic 
bacillus, but in others none could be detected. 

Morbid Anatomy. — Decomposition of the 
corpses is not accelerated in plague, unless in the 
mixed forms, when streptococci are present. On 
the skin there are often small haemorrhages, chiefly 
in the vicinity of the bubo, and on the head, arms, 
neck and shoulder ; these hemorrhages contain 
plague-bacilli. Hemorrhages are often found in 
the muscles, chiefly in those of the abdomen and 
of the temporal bones, as well as in the muscles 
near ihe primary bubo; they contain polynuclear 
leucocytes and plague-bacilli. The characteristic 
appearance in a necropsy of plague is that of en- 
goigement and haemorrhage, nearly every organ of 
the body participating more or less. There is also 
parenchymatous d^eneration and change in the 
heart, liver, spleen, and kidneys. Pathol(^cal 
appearances sp^ial to plague occur in the lymphatic 
glands, lungs, liver, and spleen. There is no other 
acute infectious disease which shows a similar 
multiple inflammation of the lymphatic glands. 
The enlargement of the lymphatic glands may be 
classed as haemorrhage. The appearance of *the 
glands depends on the type of the disease and the 
time at which death takes place. The primary 
bubo consists of a number of congested glan<b 
embedded in a mass of extravasated blood with 
extensive exudation into the adjoining areolar tissue, 
the larger blood-vessels being often involved. This 
inflltration contains polynuclear leucocytes and 
plague-bacilli. The gliwds in the bubo are swollen, 
varying in size from a bean to a walnut. They 
prnent a blackish-red appearance, and where cut 
into are found to be much congested and of a 
dark purplish colour. In cases m which death 
takes plaM later, the swollen and in^ltrated glands 
show 8icm» of commencing necrosis, while in cases 
in whi^ death does not occur till the eighth or 
ninth day the necrosis has advanced, the paren- 


chyma of the gland contains a yellow or reddish- 
yellow pus enclosed by the capsule, and the severe 
chan^ in the vicinity of the lymphatic gland have 
usually improved. The inner walls of the adjoining 
veins near a primary bubo are suffused in large 
patches, or are permeated with smaller hsemor- 
rhagic points. Tne vein itself is surrounded by a 
copious inflammatory exudation, giving the tissue 
around a yellow gelatinous appearance. From the 
primary bubo a chain of swollen glands may be seen 
extending to other parts of the b^y. 

In the septicsemic and pneumonic forms, in which 
the primary bubo is absent, nearly all the lymphatic 
plands are slightly enlarged and pink or darx red 
m colour ; some may be engorged. In the pneu- 
monic form there are, in addition to the general 
engorgement of the lungs, common to all forms of 
plague, several pneumonic patches, usually scattered 
but occasionally connected so as to form large areas 
together with extravasations on the pleura. The 
patches have the general appearance of red hepati- 
sation with an enveloping zone of intense conges- 
tion. The spleen is usually enlaiged, and in the 
septicmmic and pneumonic forms or plague contains 
haemorrhagic infarcts. Plague-bacilli are to be 
found in the different varieties of plague, in the 
lymphatic glands and the serous or sanguinolent 
exudation around them, in the blood, spleen, lungs, 
bile, urine, peritoneal fluid, and fluid of the brain. 
In the pneumonic cases they may be found only in 
the lungs and the bronchial glands. 

Diagnosis. — The difficulty of diagnosis of plague 
arises from the several types and forms which the 
disease assumes. In the epidemic in Bombay in 
1896, some of the earlier cases with swollen glands 
and throat-symptoms were mistaken for diphtheria. 
In Jeddah, where pulmonary symptoms predomi- 
nated, the earlier cases were taken for influenza ; 
in Asencion for yellow fever and gastro-enteritis ; 
and in other places the ambulant or mild form has 
been mistaken for non-venereal bubo, syphilis, 
malaria, parotitis, and even the effects of strain or 
accident. At the commencement of an epidemic 
the clinical symptoms are often obscure, and bac- 
teriology alone can elucidate the question. When 
fever, the peculiar physi^omy, hesitating speech, 
staggering gait and condition of the tongue are met 
with, an examination should be made lor the pre- 
sence of buboes or of pulmonary disease, and this 
should be still further supplemented by an exami- 
nation of buboes, blood and sputum for bacilli. 
By puncturing the bubo, even at its earliest stage, 
a small quantity of the gelatinous contents can be 
sucked out with a sterilised glass pipette guarded 
at the mouth-end by sterilised cotton wool. If the 
contents so obtained are then spread on a glass 
slide or cover-glass, gently heated as in the ordinary 
preparation of a microscopical specimen, coloured 
with carbol-fuchsine or gentian- violet, and then exa- 
mined by a ^-inch oil-immersion lens, the field 
be seen to be covered with cocco-bacilli or 
diplo-bacteria, large numbers of them being mbre 
deeply stained at the ends than in the centre. No 
other disease with swollen glands presents microbes 
such as these. Their ^esence is sufficient to arouse 
the greatest suspicion at any time, and the material 
ought at once to betaken to a laboratory where the 
bacilli can be cultivated and the confirmatory tests 
applied. When plague is known to prevail in a 
country the discovery of bacilli bv microscopical 
examination, combined with the clinical features, 
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is sufficient to make the diagnosis of plasue a cer- 
tainty. Should the case come under observation 
at a later stage when the bubo is softened, disin- 
tegrated and in a purulent condition, no bacilli 
may be found. Then the serum-test can be applied, 
the blood of a plague patient giving the s^cific 
agglutination-reaction to a culture of plague-lkcilli. 
Jn pneumonic plague an examination of the sputum 
for the characteristic bacilli is the chief diagnostic 
test. In the fulminating or septic type of plague, 
the bacilli early invade the blood, an examination 
of which will show the microbe. In these cases 
several blood-preparations should be made In all 
4 oubtful cases a larger quantity of blood should be 
taken from a vein. Occasionally the microbe is 
found m the unne, and in the milk of lying-in 
women. 

In the case of the dead body the post-mortem 
a.ppearances and the detection of the plague-bacillus 
in the primary buboes and the adjacent inflammatory 
-connective tissues or m the blood, spleen, second- 
arily affected glands, bone-marrow, bile, unne, 
pneumonic patches, or dropsical fluid of the lungs, 
establish the nature of the disease 

Treatment — Curative — Good nursing and 
sitimulants will do much for the patient, but the 
struggle IS between the natural powers of the 
patient and the weakness or virulence of the mi- 
crobes. Neutralisation of the toxin and destruc- 
tion of the plague -bacillus without harm to the 
patient are the rational objects to be aimed at in 
treating a patient, and these are not obtained by 
any ordinary drugs The only known method of 
attempting to deal with the problem is serum- 
therapy, and hitherto this method has vaned con- 
siderably in Its results, ranging from comparative 
success to complete failure. In twenty-one cases 
in which Yersin*s serum was employed in China, 
the mortality was only 7 per cent In Bombay it 
practically failed ; while in Oporto out of 142 cases 
treated with the serum, only ti^enty-one of the 
patients died, which is equal to a mortality of 14 78 
per cent. Possibly the differences are due to dif- 
ferent methods of prepanng the serum The 
Chinese serum was obtained from the horse after 
injecting it with living and virulent cultures, but 
owing to the dangers attendant on this method, the 
Bombay serum was prepared by injecting dead 
cultures The serum used at Oporto was obtained 
by injecting horses first of all with dead cultures, 
and tnen with living and virulent cultures. Greater 
success was obtained at Oporto when the serum 
was used in large doses and when employed intra- 
venously At the beginning of the illness, or as 
aoon as the patient came under observation, an 
intravenous injection of 20 cubic centimetres of the 
serum was given, followed by two subcutaneous 
injections of 40 cubic centimetres each in the first 
twenty-four hours, and by subcutaneous injection 
of from 10 to 20 cubic centimetres or 40 cubic 
centimetres on the next and subsequent days until 
the temperature fell to normal and, in some cases, 
even for two days afterwards. Calmette and Salim- 
bein report that no ill results ensued from these 
injections, further than an occasional erythema and 
articular pains, which were no more intense after 
the intravenous than after the subcutaneous injec- 
tions. 

As remrds ordinary treatment the best results are 
obtoinea from good nursing, early confinement to 
l>ed» the maintenance of the recumbent position to 
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prevent sjmeope, careful feeding and general treat- 
ment to keep up the patient’s strength and to pre- 
vent comphcations. To control the febrile tym- 
ptoms ana check delirium, ice-bags to die head, 
sponging of the body and the use of hypnotics, 
which are not depressants, are beneficial To sus- 
tain the action of the heart alcoholic stimulants, 
ammonia, strychnme and digitalis may be employed. 
Complications are treated on general principles as 
they anse. The pain and tenderness of bub^ are 
much relieved by the application of the ice-bag, 
which has also a good effect on the infiltration. 
Other applications such as glycenne and belladonna 
and poultices have been found usefuL The bubo 
is opened when pus forms, but nothmg is gained by 
too early incision. With the most carefhl treat- 
ment, however, the mortality vanes according to 
the virulence and type of the disease and -the race 
attacked The mortahty vanes from 50 to 95 per 
cent, of those attacked. Europeans in recent epi- 
demics have had even a lower mortahty than 50. 

Preventive measures in an infeeted house — ^The 
precautions to be taken by the phjrsician to prevent 
the spread of the disease in the family consist m 
notifying the case to the local authonties on whom 
rests the responsibility for canying out the neces- 
sary measures to prevent extension from the house. 
Until the local authonties can take action, or if the 
circumstances of the case do not permit of removal 
to the hospital, the patient should be stnctly 
isolated in the most secluded and best ventilated 
room in the house. A solution of perchlonde of 
mercury ( i 500) is recommended as a disinfectant. 
Sputum, urine, and excreta should be received in 
vessels containing perchlonde of mercury of this 
strength, while a solution of half this strength may 
be used in vessels for soaking soiled clothes, dis- 
infecting cups, spoons, &c., or washing the hands 
of the medical attendant and nurse after handling 
the patient Nothing from the patient should be 
discharged down a watercloset or dram without 
being thoroughly mixed, and left in contact, with 
an abundant quantity of perchlonde solution, 
otherwise rats m the sewers may become mfected 
and carry the disease elsewhere. In the event of 
death, a sheet soaked in the strong perchloride 
solution should be wrapped around the body, and 
carbolic sawdust put into the coffin. 

Of preventive measures for the medical attendant, 
the nurse and the relatives who may have close 
association vdth the patient, the most important is 
inoculation with Haffkine’s plague-prophylactic. 
This prophylactic consists of a culture of plague- 
bacilli in broth which is kept in a state of growth 
for six weeks, after which it is submitted to a 
temperature of 70® C for one hour m order to kill 
the bacilli. The mixture is then standardised and 
2 to 5 cubic centimetres are employed as a dose. 
Subcutaneously injected into the arm or the flaidc, 
it causes in a few hours a nse of temperature to 
102*’ F., sometimes to 105^ F., intense headadir 
and malaise and discomfort which usually laalf 
about 48 hours. At the site of the inoculation a 
painful swelling appears which necessitates rest Ibr 
a day or two ana remains evident for at least a 
week. Observations have shown that the inocidn- 
tions with Haffkine’s prophylacuc not only seaidify 
dimmish the dumces of bmng attacked with pligae, 
but also if attacked reduce the diancee^Mf death. 
The incidence of plague among thoeenotismallated 
has been shown to be in aome oaaes fbur, and 
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nine times greater than among the in^uiated, pid 
the mortality among the inociuated only two-diirds 
that of the non-inoculated. 

General fneasures of prevention are of two kinds, 
international and local. The international we;e 
formulated at a meeting of the Powers in Venice in 
1897. Previous to that time many of the European 
nations adopted quarantine-rules framed upon those 
adopted in Venice in 1485. These consisted in 
the isolation in lazarettos of all persons from an 
infected port or .country, and the detention and 
disinfection of goods and merchandise by exposure 
to the sun, for a period at first of 40 days, and 
later on for a shorter time. The rules were based 
mainly on merchandise being the principal carrier 
of the infection. As commerce increased the in- 
convenience of this system became extremely 
burdensome, and it became recognised that in the 
conveyance of disease infected persons were more 
dangerous than merchandise. Disinfection by 
steam and other means had also become more 
precise and could be effected in a few hours. To 
prevent importation by infected persons it was only 
necessary to know the period of incubation of the 
disease ; to deal with the sick coming from an 
infected locality, to disinfect infected articles and 
to detain or keep under surveillance the healthy 
during a period which is considered to be the 
longest for the incubation of the disease. That 
period has been fixed at the Venice Conference at 
ten days. Rules were framed regulating these 
measures for arrivals both by sea and by land. 
Every Power also bound itself to notify to the 
others every outbreak of plague and to issue a 
bulletin weekly. A place is considered infected 
until ten days have elapsed after disinfection from 
the last case. Since the Venice Conference two 
other measures suggest themselves, based on further 
information obtained about plague. The first is 
the use of the protective power of Haffkine’s 
prophylactic, and the second is the destruction of 
rats at infected ports and on the voyage on ships 
from infected ports, and in countries and localities 
in much communication with infected places. 

The practical application of Haffkine’s prophy^ 
lactic to the crews of all ships and boats, large and 
small, coming from infected ports would probably 
largely reduce the danger of the importation of 
pli^e. Similarly, under certain circumstances 
and precautions protection afforded to pas- 
sengers or travellers desirous of crossing the 
frontiers into a healthy country would prove very 
valuable. 

Local measures in an infect^ locality are based 
on the facts that early information is absolutely 
essentia], that plague is due to a microbe, that the 
sick person is infective, that the period of incuba- 
tion IS usually not more than ten days, that the 
soiled peisoiud linen of the sick may carrv the 
disease, that rats distribute the infection, and that 
Haffkine’s prophylactic is protective. Notification 
of sickness to the local authorities, isolation of the 
sick and the removal of the healthy from the 
infected bouse until it has been disinfected, and 
the destruction of all rats are measures of the first 
importance. For vtUaj^es and small towns the 
removal of all the inhabitants on the infected area 
into camps is a yei^ valuable measure ; but for 
large cities this is impracticable. In such cases 
^oeulation with Hafikine’s prophylactic not only 
of the inmates of the infected house but also of the 
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inhabitants of the housed around the house, forming 
a zone of comparatively immune persons, ns the 
most effective substitute. 

By the destruction of rats and mice before plague 
is imported the chances of the disease developing 
into an extensive epidemic is very much lessenedT 
If this has not been done, it is an essential part of 
the sanitary measures against the spread of plague 
that the destruction of rats and mice should be 
commenced as soon as plague is recc^nised. A 
systematic and regular inspection of houses in the 
poorer quarters and in the neighbourhood of the 
docks, warehouses, grain-depots, and other build- 
ings which are likely to contain rats, is necessary. 
The measures of destruction are to be directed nOt 
only to the locality in which the rats are dying but 
also to the adjacent localities, and the dispositioo 
of the rats to migrate is to be borne in mind in 
order that on the first appearance of this pheno- 
menon the rats coming into a healthy locality may 
.be destroyed. Dead rats should not be removed 
until boiling water, carbolic acid or corrosive sub- 
limate is thrown plentifully over their bodies to kill 
infected fleas on them which are liable to convey 
infection. W. J. R. SiMPSON. 

PLESSOR I strike). — A hammer-like 

instrument used in percussion, for striking the 
surface of the body, either directly or indirectly. 
See Physical Examination. 

PLETHORA I fill). — Fulness of blood, 

A condition in which the vessels of the body gener- 
ally, or of any part, are over-distended with blood. 
See Btoopf Morbid Conditions of ; and Circula- 
tion, Disorders of. 

PLEURA, Diseases of. — The serous membrane 
which lines each cavity of the chest, and is so re- 
flected as to cover the lung, is not infrequently the 
seat of disease. As in its anatomical and physio- 
Icgical relations, so also in its diseases, it presents 
analogies to the lining membrane of a joint. Its 
diseases may be of external or of internal causation. 
They may be considered under the following head- 
ings 

Pleura, Injuries of, p. 1 268. 

Pleura, Inflammation of, p. 1268. 

Pneumothorax, p. 1282. 

Pleura, Dropsy of, p. 1285. 

Pleura, Haemorrhage into, p. 1286. 

Chylothorax, p. 1286. 

Pleura, Morbid Growths in, p. 1286. 

Pleura, Surgery of, p, 1286. 

1, Pleura, Injuries of.— These may be caused 
in several ways : (i) by blows upon the chest — and 
in thb case there is usually at the same time an injury 
to the lung-tissue, the effects of which may over- 
shadow the pleural lesion and its results ; (2) by 
direct wounds with a knife or blunter instrument, 
or a bullet ; and (3) by fractured ribs. With the 
surgical aspect of these cases we are not now con- 
cerned ; the pleural consequences may be gathered 
from the following paragraphs. 

2. Pleura, Inflammation of. — Synon. : 
Pleurisy ; Fr. Pleurhie \ Gcr. Fleuritis, 

Pleurkjr is defined as an inflammation of the 
pleura, 01 whatever nature and extent. Clinically 
and patholo|[ically, pleurisy is the most common of 
the serous inflammations, and diflers only in its 
accidents from inflammation of serous membranes 
elsewhere. 
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iETlOLOGY, — The causes of pleurisy, if local, 
may be obvious enough ; if general, not so obvious. 
Of local causes the chief are wounds or bruises of 
the chest-wall ; fracture of the nbs ; canes of the 
spine ; aneurysm ; escape of irntating matter into 
the pleural cavity, whether from the costal Side as 
in, periostitis or osteitis, or from the pulmonary side 
Eis in tuberculosis and in disease of the bronchial 
jlfinds, or from the side of the abdomen as in 
gall-stone, hydatid, renal stone, ulcers, subphrenic 
ibscess and the like. Foreign bodies, ^ain, such 
IS bones or coins from the oesophagus or larynx, 
lave been known to find their way into the pleural 
lavity. Acute pleurisy, the result of local causes, 
s usually more or less proportioned to these in its 
ie verity and duration ; pleurisy of general or sys- 
emic causation, on the other hand, though less 
regular in its career than pneumonia, has a certain 
iniformity The general or systemic causes of 
oleurisy are now far better known Between th6 
iges of twenty and forty at least two-thirds of them 
ire tubercular That the majonty of cases of acute, 
IS well as of the more latent pleurisies (p Ii73), 
ire tubercular is proved (i) by large injections of 
he serum into guinea-pigs (20 c.c. the first day, 
ind as much again, freshly drawn off, on the 
lecond) ; (2) by cultures on peptone-jelly containing 
3lood , (3) by tuberculin after the fever has fallen, 
3r in apyretic intervals , (4) by Courmont’s agglu- 
inm-tests (p 723), wherein the pleuritic serum of 
uberculous cases is said to be more effectual than 
he blood-serum In children the pneumococcus is 
>ften the cause, and sets up pleunsy without recog- 
nsable pneumonia A chill may be the immediate 
»use of acute pleunsy , but chill must be associated 
Mth other factors A rheumatic or gouty habit is 
luspected in some cases, and probably with good 
eason , in a few the influence of syphilis has been 
ecognised The depression of over- work or harass, 
he debility of previous illness, and the poison of 
nalaria, are among the contingencies which enable 
his microbe or that to get a hold , and of these 
atter causes the B tuberculosis is the most common. 
Tuberculosis confined to the pleura is the least 
nenacing and the most curable of its manifestations , 
)ut the patient must be watched for some years 
ifterwards Acute pleunsy often occurs as a part, 
)r as a complication, of other diseases Thus in 
Lcute pneumonia it is rarely absent, and may run 
in, especially in children, to empyema , and in this, 
>r in a serous effiision, the pneumococcus may be 
bund, or its toxins only may have entered the 
^vity It occurs, as cardiac valvulitis and peri- 
»rditis occur, in acute rheumatism, but less fre- 
luently. Rheumatic pleurisy is very acute, is apt 
o be bilateral, does not run to large effusion, and 
s of no long duration Acute pleunsy following 
carlatma is usually dependent upon a rheumatic or 
lephntic sequel ; if it anse otherwise in this malady 
he pleunsy more often lends from the outset to 
impyema, as it does in typhoid fever also. Pleurisy 
irises sometimes after innuenza and after measles, 
vhen It is probably due to infection from the lung ; 
ind, with or without obvious pneumonia, after 
mteric fever, when Eberth’S bacillus may be found 
n the effusion. Not a few cases of empyema due 
o actinomycosis are on records Pleurisy is also, 
ike pericarditis, no uncotnmon consequeneb of 
lisease of the kidne;ra, or of artcrio-sclcroMS without 
3 right *8 disease ; when the effusion may be either 
^opsical or the product of a pleuritis. Ip septi- 


caemia and in pyaemia a low pleurisy often arises, 
as like effusions arise m the joints, and may be 
equally or more latent ; or, again, it may be caused 
by the rupture of a pysemic abscess of the lunjg or 
of a caseous gland into the cavity. The ongm of 
the pleunsy in puerperal and other septic pentonitis 
18 by way of the lymph-channels between the 
diaphragm aiid the pleura ; and its supervention in 
some cases of abscess of the liver may receive a hke 
explanation, though in others the passage is direct, 
by ulceration. Reversely, septic pleurisies may 
extend sometimes, though very rarely, from the 
pleural to the pentoneal cavity. Furthermore, a 
septic pleunsy may anse directly in a person ex- 
posed to insanitary conditions, when it is often 
preceded by sore-throat; such cases often lead 
rapidly to sero-purulent eflusion, and are of the 
graver kind Empyema as a secondary suppuration 
may appear alone , for instance, in such conditions 
as otitis media Actmomycosis must not be bver- 
looked, It IS probably a more common cause of 
plfcunsy and empyema than we are quite aware of. 
Acute pleunsy, when * idiopathic,* is more often on 
the left side (three to two), and is rarely bilateraU 
When due to such infections as acute rheumatism 
or nephritis, it may be bilateral, though rarely of 
equal seventy on the two sides 

Acute pleurisy is common at all ages; it is 
recorded often within the first six months of life 5 
in babies it is easily overlooked unless there be 
abundant eflusion, and not rarely even then In 
children the symptoms are often very latent, neither 
cough nor pain being mamfest, or pain may be 
referred to the abdomen ; moreover, on account of 
the great mobility of the parts, there is httle obvious 
displacement of viscera . yet pleunsy is really more 
common under one year than between the ages of 
two and five years At the age of five it is frequent, 
but It reaches its maximum frequency in middle 
hfe (set 35-45) The younger me child the more 
readily the effusion becomes purulent ; it is more 
often pneumococcal than in the adult In many 
cases the suppuration extends to the Mncardium, 
but this is more common perhaps in older children. 
Some pleuntis, of course, may often result from 
extension of pericarditis, but it is usually ummpor- 
tant Cases of simple inflammatory pleurisy have 
been recorded in persons beyond frireescore years 
of age , but in aged persons it is rare, and presents 
little reaction or pain The male sex is more often 
affected than the female, in the ratio of about seven 
to five , the difference may be due to the greater 
exposure of men to changes of weather ; pleunsy 
IS often said to vary in prevalence with pneumonia, 
and to be most frequent in April With the ad\'ance 
of our knowledge of the subject, however, the 
number of cases of pleurisy attnbuted to ‘ chill * is 
growing less and less, while the class of tubercular 
pleurisies, favoured by chill or other depressing 
conditions, is receiving larger and larger accessions. 
Under one form or ano^er pleunsy is credited 
with about 2 per cent of the deaths in Engbuod^ * 
and with about i per cent of the deaths of patients 
m public hospitals. 

Morbid AMatOmy (By Dr. Sidney Martin,) — 
The anatomical characteristics of inflammaritm of 
the pleura do not differ from those of inflammtioii 
of the pericardium or pentodeum, with the exo^ 
tiCn that purulent inflammation is more 
thin is the caM With the pericardium. 

In d(ui 44 trypkuri^\m surfime meodmne 
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is congested, and may show ecchymoses ; while on in different cases, from a serous effusion containing 

the surfiice is a fiJse membrane composed of an excess of leucocytes, wherebpr it is made turbid, 

fibrin entangling leucocytes. Some slight effusion to a thick creamy pus of a slightly greenish tint, 

no doubt occurs, being the liquid left after the The process of repair in pleuritic effusion take» 

coagulation of the fibnn with me plasma. As a place first of all by the absorption of the liquid 

rule, red blood>corpuscles do not exude in any 'con* effusion ; subsequently by the changes which have 

siderable number. Proliferation of the pleural cells been previously described as occurring in dry 

occurs, with the formation underneath of granula- pleurisy, Adhesions commonly result, and retrac- 

tion*ti^ue, containing new vessels. The costal tion of the side of the chest, due mainly to the 

pleura, as a rule, is affected sooner and more severely inefficient expansion of the lung. When the pleu- 

than the visceral. Acute dry pleurisy may resolve ritic effusion is tubercular in origin, great thickening 

without adhesions being formed to any extent. of the pleura results during repair, and a greater 

When, however, it occurs between the lobes of the retraction than in non-tubercular pleurisy. In em* 

lung, adhesions commonly result. The formation pyema repair occurs after the pus has been evacuated, 

of adhesions — that is, of fibrous tissue binding to- though it is possible, from the occurrence of calca- 

gether two layers of the pleura— does not differ from reous plates in the pleura, that a small collection of 

the formation of fibrous tissue, as the result of any pus, usually tubercular in origin, may be absorbed, 

other form of inflammation. The fibrin is absorbed, and repair take place, without its being evacuated, 

and the leucocytes for the most part disappear. In repair of empyema after an opening has been 

The fibrous tissue is formed from the fibroblasts of made in the chest, great thickening of the pleura 

the granulation* tissue, which, with the new vessels, results, owing to the abundant granulation*tissue 

is derived from the permanent tissue beneath. In that is formed, and complete repair may not take 

the process of healing of dry pleurisy some account place for many months or not at all, a sac being left 

must be taken of the causes of the inflammation, exuding a small quantity of pus from greatly 

Thus, in non>tubercular pleurisy, the events are as thickened walls. 

above described ; but when the disease is tubercular Putrid effusion and empyema occur by direct 
a greater thickening of the layers of the pleura infection from the lung {as in cases of gangrene or 

occurs, and adhesion almost constantly results. pneumothorax) ; when the pleura communicates 

PUurisy with effusion is another phase of inflam- with the oesophagus (as in cases of cancerous stric- 

mation of the pleura. All the features of dry ture) ; when the empyema results from a subphrenic 

pleurisy are present, but, in addition, the cavity abscess ; and in some cases of septicsemia, with in- 
contains a greater or less amount of liquid effusion. farction of the lung. 

The amount of this varies considerably. It may In cases of large effusion the lung is found com- 
be as large as loo or 150 ounces. The fluid some- pressed, and often bound down by false-membranes 

times contains flocculi of flbrin, or meshes of fibrin extending from the walls of the cavity. In adults 

may traverse the fluid as it lies in the pleural cavity. the lung is usually found in the space between the 

When withdrawn during life the fluid is yellowish vertebrse and scapula ; it retracts primarily by its own 

or slightly green, alkaline, and with a spwific elasticity, withdrawing itself upwards, inwards, and 

gravity usually between 1016 and 1023. Micro- backwards, and may be compressed to one-ejuarter 

scopic^ly, it contains a few leucocytes, some endo- or even one-eighth of its normal volume j it is then 

thelial cells derived from the pleura, and a few red flattened, leathery, bloodless and airless, and will 

corpuscles. The leucocytes and endothelial cells sink in water. In recent cases as the pressure sub- 

are frequently swollen. The fluid usually coagu- sides, the lung may, and generally does, recover 

lates spontaneously after removal during life, form- much of its former volume ; and it is surprising how 

ing a soft gelatinous clot. The coagulation either fully the lung may re-expand in spite of false- 

occurs at once, or may take several hours. It is membranes, i^nds, and prolonged compression, 

hastened by the addition of blood. The average Nevertheless, either complete or partial adhesions 

composition is as follows: 3*5 to 5 gr. per cent, of or bands of connective tissue generally remain in- 

albuminous substances, 1*5 to 3 per cent consisting definitely after acute pleurisy; and for the most 

of serum-globulin, 1 to 3 per cent, of serum-albu- part do no direct harm. If the lung fail to re- 

men, and 0*02 to I per cent, of fibrin. The ex- expand to any extent, the deficiency is made up by 

tractives pre^nt axe chiefly sugar and cholesterin ; the falling inwards, partly of neighbouring soft 

but urea, uric add, leudne, and tyrosine have also parts, and partly of the chest-wall. But on the 

been fou^. Uamorrhage may occur in a pleuritic other hand, false-membranes and bands as well as 

effusion, due either to the tubercle-badllus or to the fettered lung are, or may become, the seat of 

one of the other bacteria causini^ the disease. degenerative processes, and especially of tuberculosis 

Tlie fluid removed by the aspirator is distin^ished and of fibrosis. During empyema the contact of 

from pure blood by its watery character, and by its pus promotes ulcerative and septic changes in the 

sjpedne gravity, which is lower than that of blood. lung, as it may do likewise in the vertebrae, ribs, and 

In acute cases the blood is slightly darker in colour, other ndghbouring parts. Thus the pus, finding 

but differs from the blacken^ bloody effusion for itself a passage in the direction of least resist- 

served in some cases of malignant aisease of the ance, may pierce lung or thorax, and establish a 

lung. Purulent ^usum, or empyema^ is a spedfic pulmonary or costal fistula, 
result of certain of the micro-organisms causing the Subpleuial ecchymoses, though often accompany* 
pleurisy. ^ The anatomical changes in the pTeum ing evidences of inflammation, are not always 
are practi<^y some as previously described, caused by pleurisy. They occur in deaths of 
but the fluid which is exuded contains an enormous children after broncho-pneumonia and diphtheria ; 

nmber of the leucocytes characteristic of pus. but there is usually a patch pleuritic inflamma- 

These are chiefly the polynudear neutrophile lewo* tion upon and co-extensive with them. As the 

^ various deiprees of degenerm* puncti/orm ecchyinosis of Tardieu, they may idso 

The character of the puruMni effusion vSxies be found on the heart, pericardium, and tnymus 
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glands, and are not by any means peculiar to deaths 
by pleurisy ; but are probably always associated with 
oostruction to the entrance of air into the lung. 

In all cases the position of the heart and other 
viscera must be observed, and the chambers of the 
heart, the pulmonary artem the infenor vena cava, 
and other vessels examined for clots. In empyema 
a careful examination of the body for secondary 
abscesses must be made, not forgetting the brain. 

Clinical Characters and Varieties.— F or 
mere convenience pleunsy may be divided into six 
vaneties, as follows • (o) Dry ; {$) Acute ; (7) Dta» 
pkragmaitc f ( 3 ) Qutet^ with large effusion % («) 
Tubercular ; {() Ftbrotd, Each of these requires 
separate consideration. Effusion, when present, 
may be serous or may be purulent, or a serous 
effusion may change into a purulent ; but since 
antiseptic precautions in operative procedure have 
been perfected, this perversion comes more rarely 
under observation. 

(o) Dry Pleurisy — This is so called not because 
It is attended by no effusion, but because the effu- 
sion is so slight as to escape notice. Usually, it re- 
sults in an adhesion of the opposite surfaces of the 
membrane It may not be revealed by any sign or 
symptom dunng life. Adhesions, more or less 
extensive, due to this process, are very often found 
after death. Dry pleurisy may occur alone, or as a 
complication of irritative changes in neighbouring 
tissues, as in the lung or chest-wall It is common 
in Bnght’s disease It is rarely absent from the 
surface of an infarct, and may give nse to substantial 
and recurrent effusion of an aseptic kind. Such 
IS the obscure origin of many a pleurisy in elderly 
persons Pam or pyrexia, more or less fugitive, 
may accompany dry pleunsv ; but in many cases 
they pass unnoticed. Should attention be drawn to 
the chest, friction may generally be detected at 
some stage An obscure pain in the chest or loin, 
or a frequent teasing dry cough, may at times be 
traced by the close observer to a patch of dry 
pleurisy in some part of the chest. A friction-sound 
due to such a patch may be transient, or may be 
audible for many weeks Dry pleunsy, as such, is 
not revealed by radiography It is supposed that 
some of the pains in the chest which accompany 
hthisis are due to the intercurrence of dry pleunsy ; 
ut they are as frequently myalgic (from cough) or 
neuralgic On the other hand a fnction-sound, as 
in the upper scapular area, may be the first sign of 
tubercular infection, and not infrequently of a 
rapid case Dry pleunsy, with its resulting 
adnesions, is rarely directly injurious ; indeed, it is 
rather a safeguard when any destructive process, 
such as phthisical ulceration, threatens to bore into 
the pleural cavity If it fail, and morbid matters 
escape into the cavity, acute pleunsy and pneumo- 
thorax are the probable consequences. Dry pleunsy 
often ends in but slight thickening, the two pleural 
surfaces adhering without much increase of sub- 
stance. In other cases the thickening may be con- 
siderable, but this probably would indicate some more 
persistent irntation, such as we find, for example, 
in those dense coverings whi^ often invest the 
apex of a lung in chronic phthisis. Tuberculosis 
apart, the remoter consequences of dry pleuri^ are 
rarely of importance. In some instances it may limit 
the cnest-movements, or may tie the pcil’ts so as to 
cause transient pains, described as dragging or 
tightening. Such pains are usually referrra to the 


sub-axillary or sub-mammanr regions, and may be 
really annoying; more often they do harm hy 
ministenng to ne^ess fears. A generally adherent 
lung 18 usually retracted, and is more liable to 
tubercular disease, active or fibrous. It is said that 
in rare cases hypertrophy of the heart has resulted 
from embarrassment m its action by pleural bands. 
Dr. Bowditch told the ivriter that he had seen this 
result twice at least. 

It IS useless to prescnbe treatment for a disease 
which escapes ol^rvation, or is but a secondary 
event in the course of more serious processes. 
Where dry pleunsy is found, and is doing harm by 
exciting cough or otherwise, the best practice is to 
place two or three light bhsters in succession over 
the affected part, and to watch the patient closely^ 
especially his temperature and his unne. 

(iB) Acute Pleurisy. — Acute pleun^ generally 
appears as an important illness. In me large 
majority of cases it is unilateral, and perhaps never 
are both sides attacked simultaneously. Bilateral 
cases are rheumatic or tubercular It sets in with 
fever, pain, embarrassment of the breathing, and 
cough— sometimes catarrhal, usually reflex. These 
symptoms bear no certain proportion to each other. 
The fever has no very charactenstic type, but is 
what is known as a symptomatic pyrexia. Speaking 
generally, a rigor of onset would indicate pneu- 
monia, but there is often a succession of lesser 
chills Nor are there any very definite stages of 
increment, but rather a daily fluctuation of remittent, 
more rarely of intermittent type, with evening nse j 
the elevations not often reaching and rarely exceed- 
ing 40® C. (104° F ), Peter stated that the tem- 
perature of the affected side is higher by F ; 
mils with efiusion, but rises again if this become 
purulent At first the blood-pressure is high, the 
pulse being small and hard ; after the first onset the 
pressure fedls, and the pulse becomes dicrotic. A 
quick pulse is charactenstic of pleunsy in most ol 
Its forms, even if there be no fever ; for it is by this 
frequency rather than by more powerful contrac- 
tions of the heart that blood-pressure is kept up 
fairly well even when large pulmonary areas are 
restneted, or the auncles compressed. The arterial 
pressure therefore should be closely watched m cases 
of copious effusion. In severe cases the difference 
of pressures in inspiration and expiration may be 
very perceptible, and occasionally the pulsus paro- 
doxus has been recorded. As the effusion reaches 
Its height, the fever in acute pleunsy gradually re- 
cedes, unless the case approaches to the form (8) ; 
and the fever may subside, may fluctuate, or may 
dnft into hectic. The pain is often very character- 
istic, but at other times is variable, and even de- 
lusive. Most commonly it appears as a stitdi in 
the side, about the level of the false nbs, which is 
intensified by inspiration and cough. The deep 
breath when partly drawn is cut short, as if with a 
stab, while the face of the paUent is wrung with an 
expression of sudden distress. Such Inspiradons 
are, however, instinctively avoided, and may have 
to be called for by the physician, so that the fiicc 
speak rather of apprehended than of actual 
suffenng ; in either case the expression is a teUii^ 
one to Uie practised observer. The fixed tlae nasi, 
which are ailated but do not oscillate as in some 
odier kinds of dyspnoea, the parted lips, the bright 
eye of fresh fever, the dieeks flushed but not con- 
futed as in pleuro-pneumenia, the preoccupied and 
apprehensive exprwon, the poatuie seml-erect. 
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slightly bent forward and toward the affected side, 
the shallow breathing, the fixed chest, the hand on 
the ^de, the cart sjpeech, the stifled dry cough, 
make up a clinical picture often seen, and easy of 
recognition. It is a curious fact that these sym- 
ptoms of distress are generally more marked m a 
robust patient, or one previously healthy, than in 
the weakly, aUing, or cachectic. The pain, how- 
ever, m^ wander from the lateral or antero-latexal 
aspect of the lower ribs, and appear in the hypo- 
chondrium, or even on the oppc^te side. At other 
times it may become more diffused, and play upon 
the brachial plexus, darting from the clavicular and 
scapular districts to the upper chest, shoulder, or 
arm. This radiation is more common in the dia- 
phragmatic variety (7), In some bad cases of 
empyema the pain is very distressing and pro- 
longed. Severe abiding pain in a case of pneu- 
lOonia is suggestive of purulent pleurisy. Whatever 
the treatment, we look for some relief of pain, 
cough, and conscious dyspnoea on the third or 
fourth day. The respirations, however, may still 
range above the normal rate, from the mechanical 
interference of increasing effusion, or of this increase 
combined with oedema of the open parts of the 
embarrassed lung, and perhaps of its overworked 
fellow. About me end of the week, be it more or 
less, the pleurisy has run its course, and, in favour- 
able cases, the effusion has attained its maximum ; 
the urinary, gastric, and other glands regain their 
normal activity ; and convalescence, with absorption 
of the exudation, is to be looked for. If in three 
weeks signs of considerable effusion remain, the 
case is passing into a chronic form. Thus far, then, 
the disease is painful rather than dangerous, death 
in the first week of ordinary acute pleurisy being 
practically out of the question. Malignant cases of 
pleurisy, however, occur, in which the temperature 
may be 40® or 41® C. (104°, 105*4® F.), the pulse 
rea^ 140, the tongue become dry and brown, the 
prostration be excessive, and the exudation run 
promptly to pus— pus which may be foetid, although 
without obvious reason. Except as complications 
of septic and other diseases, such cases are rare, 
and even after free evacuation of pus by incision, 
they are too often fatal. An important instance of 
recovery from such a case has been reported by 
Gairdnerand Buchanan. By certain sighs in the 
chest we know the height to which the effusion has 
flowed in the cavity, and we await its ebb. Usually, 
in a day or two, some fiill is noted, and in favour- 
able cases this ebb runs quickly at first, and after- 
wards more slowly as the products become denser. 
The false membranes undergo frtty degeneration 
and slowly vanish, though some remnant is usually 
to be detected for an indefinite time after the 
patient is about If the pleura thickens much, as 
It frequently does, the sig^ of it may be carried to 
the grave. Probable as is the favourable result in 
strong persons, yet it is not to be too lightly pro- 
mised even jto these. Too often when we are 
awaitm the ebb we find a new flood, the level of 
the fluid rises into the upper chest, and the patient, 
who hitherto has lain on the sound side to avoid 
pain, turns on the affected side to give full play to 
the open lui^. This flow may recur with or with- 
out renewed fever, but is generally attended a 
piopoctloiiate increase in the rate of the pulse, and 
diminution of its volume and pressure These 
events are more common in streptoa)ccic infection. 
Coincident with the diminution of bl^-pressure 


is a diminution of the uriner which, probably, 
1^ become more abundant as the fever ceased. 
That the chanp^es, both of pulse and urine, depend 
upon the effusion is shown by the rapid recovery 
<» both when fluid is artificially let out from the 
pleura ; the pulse then falls in rate and increases 
in tone under the finger, and the urine soon 
becomes more abundant. A little albumen is 
sometimes present during the time of pulmonary 
obstruction {see Albumosuria). Under ordinary 
circumstances a renewed flow of urine is indica- 
tive of pleural absorption ; but the case may pass 
on into the form (8), or into an empyema. It 
is hard and often impossible to tell when the 
full chest contains, serum and when pus. Hectic 
fever may exist with serum, but if with fever be 
associated tenderness or subcutaneous oedema of the 
affected side, change of countenance, loss of appe- 
tite, wasting of flesh, failure of strength, thrush, 
diarrhoea, or any of them, and the more if there 
be any inherent constitutional frailty, a preceding 
acute specific fever, or a septic infection, we must 
fear that tuberculosis is present, or the fluid turning 
to pus. In the later weeks or months of an acute 
pleurisy which has not ended in resolution, death 
may threaten, and may not be averted. In some 
cases, as after scarlatina or pneumonia, and espe- 
cially in young children, the effusion may be puru- 
lent from the beginning, and a fatal result may be 
feared even in die earlier days of the malady. 
Under ordinary circumstances, however, in healthy 
persons who have been carefully treated from the 
outset, and who have not been exposed to septic 
influences, we expect to have to deal with an effu- 
sion moderate in quantity and stable in quality, 
which rarely remains at its height more than two 
or three days ; and in three weeks should be largely 
absorbed. We shall not therefore be too ready to tap 
in such cases. In other cases again, happily rare, 
acute pleurisy, with remittent fever, continues for 
many weeks. Effusion in these cases may not be 
very rapid, but recurs gradually after the removal 
of moderate quantities ; or it may not seem to need 
removal. The signs are simply those of acute 
pleurisy, but resolution does not take place, or is 
indefinitely deferred. Death may result or the pa- 
tient may slowly recover. After death may be found 
evidences only of active simple inflammation, com- 
pression of the lung, and sero-fibrinous exudation. - 
The other side, and the rest of the body, may be 
quite healthy. To these cases the name relapsing 
pleurisy might be given ; of those which are not 
tubercular, the specific nature is unknown. When 
inflammation falls upon both pleurse, it generally 
falls also upon the pericardium, and such cases are 
terribly dangerous. Even if moderate in degree in 
each part, yet taken together the embarrassments 
of the patient become very grave, and death may 
be imminent. It is important to give relief by 
puncture, pleural at first at any rate, as early as 
possible. A purulent pericardial effusion may at- 
tain ^eat dimensions, and if it be associated with 
pleurisy, and the case be not seen early, or not fol- 
lowed during its course, diagnosis of it may be im- 
possible. The probability of the association must 
not be forgotten. 

(7) Diaphragmatio Pleurisy.— Diaphrag- 
matic pleurisy is not essentially Afferent from the 
preceding, but the symptoms are often peculiar. If 
the inflammation be, as it may be, confined to the 
diaphragmatic area, then the ordinary physic^ 
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signs of pleurisy with effusion* are either absent, at 
any rate at first, or so ill-marked as to puzzle the 
Inexperienced practitioner. The onset may be 
as acute as m ordinary pleurisy, but the distress 
is greater and more alarming The practitioner 
IS surprised and perplexed to find a person, in 
whom he can discover no important orgamc 
defect, in an agony as it were mortal. The 
presence of pam shooting from the lower nbs of 
one side suggests pleurisy ; but the ribs on both 
sides play with perhaps more than normal free- 
dom, and no physical signs may be audible, un- 
less It be that the practised ear may detect a 
want of breath-murmur at the base of one lung, 
and, after the first day or two, it may be, two 
finger-breadths of dulness there. Still no friction 
may be heard, and it seems impossible at first sight 
to associate signs so slight with clinical phenomena 
so alarming For the patient may be as one having 
a clot m the heart, or a sudden perforation of the 
pleura, so terrible and so absorbing is the strife for 
inspirations which never satisfy, so keen the dread 
of any handling which may interfere with the one 
permanent need of sitting erect, and of keeping the 
upper respiratory muscles in full play These in- 
spirations may range from forty to fifty in the 
minute, or may even run with the seconds, except 
only when cut by a hiccup or a heaving of the 
stomach To this are added the suffering of pain 
which shoots through the waist to the back, or darts 
round the shoulder-blade and collar-bone into the 
shoulder, and a sense of a fatal gnp There may 
be tenderness round the insertion of the diaphragm 
on the affected side, and perhaps in the course of 
the phrenic nerve over the anterior scalene muscle 
The normal character of the heart’s action gives 
confidence to the physician , abdominal breathing, 
however, is lessened, sometimes on the affected 
side only, and any pressure upwards upon the dia- 
phragm IS resented All these symptoms finally 
lead to the conclusion that acute inflammation has 
partially attacked and so far paralysed or inhibited 
the diaphri^m, without extending on to the pleura 
above , but the diagnosis is of course the easier if 
pleunsy be discovered elsewhere in ^he chest A 
patient thus attacked seems to be in no little 
danger, but recovery may be anticipated if there 
be no mischief below the diaphragm Fortunately 
the malady, thus circumscribed, is far less common 
than ordinary pleunsy, and indeed may be called 
rare As stated above, however, inflammation of 
the diaphragm may complicate ordinary pleunsy, 
and produce both the pains in the brachial plexus 
and the excessive and paroxysmal dyspnoea. An 
empyema or other effusion lying between the dia- 
phragm and the pleura, as also between the lobes 
of the lung, may l^ out of reach of direct diagnosis 
funless the needle be used), and may have an ob^scure 
commencement A persistence of fever, espeaally if 
hectic in character, would dictate very searching and 
suspicious examinations of the patient and the re- 
petition cf exploring operations so long as any doubt 
remains. Diaphragmatic pleurisy may arise in 
inflammatory diseases of the* liver or spleen, or of 
neighbounng parts of the peritoneum. If perito- 
nitis extends, as it not infrequently does, through the 
diaphra^, it may set up mischief in both pleune. 
But, peraaps because of some speaal activity in the 
liver and its capsule and ligament, it comes through 
more frequently on the right side. In all such 
cases the base of the chest must be examined re- 


peatedly. In cirrhosis of the liver pleuritic effusion 
1$ prone to appear, and may be haemorrhagic, even 
when the pentoneal fluid is not so. It is because 
of subdiaphragmatic disease that the death-rate of 
^aphragmatic pleurisy is so high. See Diaphragm, 
Diseases of, p. 387 

(«) Quiet Pleurisy with Effusion. — This 
form of pleunsy is often regarded as the sequel of 
acute pleunsy , but if we except the cases in which 
pleunsy, at first sthenic, afterwards follows the 
asthenic tendencies of the patient, and those in 
which acute pleunsy has been treat^ with n^lect, 
we shall find that this form begins not sharply but 
quietly, and is indeed often unnoticed until the 
chest is laden with fluid. If the patient suffered 
pam it was too slight or too indefinite to ensure 
attention , the fever, unmeasured by the thermo- 
meter, escaped observation , the chest, slowly in- 
vaded, accommodated Itself to circumstances until the 
fluid had nearly filled the cavity ; and the patient 
may only have sought advice because of dyspnoea 
on ascending hills or stairs A quick eye may 
detect in him an expansion of the al« nasi ; or, m- 
deed, may see that the patient is breathing at double, 
or nearly double, the normal rate , or at the outset 
a sensitive patient and a vigilant physician may 
fully perceive the remittent— almost intermittent — 
fever, the indefinite pam and the encroaching effu- 
sion, and may lessen the evil by timely interference. 
As a rule, where effusion is large the patient lies 
on the affected side, thereby escaping the pressure 
of the ffuid upon the mediastinum, and enabhng 
the sound lung to have free play This decubitus 
IS not invariable, and is avoided if the affected side 
be painful With pyogemc change in the effusion 
the patient may turn off the affected side, as this 
change is sometimes accompanied by a renewal of 
tenderness to pressure. When the effusion has come 
on very gradually, the patient is often able to he 
on either side indifferently, and indeed to walk 
about Occasionally a large pleural effusion may 
cause some dysphagia Let the reader then remem- 
ber that pleunsy runmng on to large serous effusion 
is ver^ often qmet in its approaches ; and, if in our 
examination we are content with raising the patient’s 
shirt in front, it may be overlooked until matters 
become extreme. Even if the effusion be purulent. 
Its accumulation may be equally rapid or equally 
silent ; being silent when it is the rarther change 
of a serous effusion, being silent and rapid when 
It comes as pus almost, or quite, from the outset, 
as in septic and infectious diseases, and m children. 
If acute pleurisy dnft into chronic pleunsy, 
which after the lapse of a month without absorp- 
tion may be said to be the case, the fever, which 
may have vanished for a while, lights up again 
fitfully at times, and fresh attacks of inflammatioii 
take place in the pleura and in the new membranes. 
With this there are also renewed outpourings ^ 
serum, which sometimes increase so rapidly as to 
put the patient m imminent danger of death 
syncope. The fever in these stages is often heem ’ 
in character, so that the presence of hectic alone 
does not prove the effusion to be purulent. (^«C 
effusive pleurisy is very uncertain in dura^oSL 
Should the effusion be not excessive, and remalii 
sqrous, months may elapse—nay, even years-— be- 
fqre it is absorbed; and the absorption may be 
gradual, or may be deferred fqt awhile^ and 
completed more quickly. It it needless to say that 
even so ^vouieble a result as th$s qmnot ,doaway 
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with the injofy which the chest must suffer from 
being waterloc^ed for so long a time. It is well 
known that a luDg thus compiessed is ycty prone to 
become the seat of tuberculosis. Very nequently> 
however, the effusion is sero-purulent or purulent, 
even from the beginning ; and if left to itself finds 
an exit gradually by many minute ulcerated spots 
through the STOngy lung, and so is exp^torated 
gradually ; or, oy an opening into a bronchial tube, 
rushes with a sudden and copious discharge into the 
mouth. The expectoration in the former case, if pro- 
fuse, is usually inoffensive, and muco-purulent ; in 
the latter, the gush of pus, often stinking, is some- 
times so great and so sudden as to swamp the lungs 
and threaten or even produce suffocation, especially 
if it occur during sleep. In the latter case we 
have usually to deal with a subsequent pyopneumo- 
thorax, which, if left to itself, may ultimately heal, 
but is as likely to end in death by slow hectic and 
marasmus. The issue is scarcely more promising if 
the pus find its way outwards between the ribs ; and 
this it may do by a direct opening, usually in the 
fifth space towards the front, or by a sinuous open- 
ing : or it may gather between the ribs and skin, 
forming there a large superficial abscess — ‘ empyema 
necessitatis * — the tension of which varies with re- 
spiration and increases with cough, and this of 
course more or less readily as the communication is 
more or less direct. These changes in tension aid 
us in distinguishing such issues of the pleural cavity 
from local abscesses of the chest-wall. In pleuritic 
effusions pressure is rarely negative, often highly 
positive, Wng high in young elastic chests, with 
large effusions, low in old persons and with small 
effusions. The chest in cases of spontaneous open- 
ing is imperfectly emptied ; the issue is not in a 
gc^ position, and septic poisoning is hardly pre- 
vented ; yet a lingering illness is by no means always 
to be cut short by operation. Or the pus may find 
its way into the opp^ite pleura, thus doubling the 
empyema, and even such patients have recovered ; 
or into the pericardial or peritoneal cavities, though 
such terrible events are fortunately very rare ; or it 
may burrow between the tissues and appear at 
distant places, and thus may mimic psoas or other 
sinuous abscess. A cure of empyema by reabsorp- 
tion is said to be possible, but, except in the case 
of small encysted collections, the possibility must 
be a bare one. 

In some cases the fluid may rise in twenty-four 
hours from the angle of the scapula to the clavicle — 
an obliteration of breathing •spcu:e far more perilous 
in its rapidity than a more gradual one to which 
the Intern slowly adapts itself. Pleurisies with 
large effusions have no definite course, for, even 
if serous, absorption is difficult, and so far as it 
occurs is too often compensated by renewed febrile 
movements, with renewed effusions. 

(«) Tubercular Pleurisy. — In considering 
the relations of pleuri^ to tuberculosis we have to 
deal with four classes of cases ; (i) Those in which 
the pleuri^ is tubercular in its origin and develop- 
ment. (2) Those in which one or more attacks of 
pleurisy, not known to be tubercular, have pre- 
ceded pbthi^. (3) Those in which pleurines 
srang up here and there in the course of pulmonary 
phthisis. (4) Those in which tubercle arises in 
the exudations of a pleurisy supposed to have been 
sti^y inflammatory. 

imt states may be considered revertehr» begin* 
oil^ with the last Tubercttlodi is a tir more 


frequent cause of pleurisy than ‘chill,* or the 
‘ rheumatic * infection ; but, apart from tubercle in 
other parts, rarely destroys life directly, and is not 
often Wnd alone upon the post-mortem table. 
Tubercle, however, often betrays its presence in the 
pleura before it manifests itself elsewhere, so that the 
occurrence of pleurisy should always excite suspicion, 
and this the more if patches of it ^ring up here 
and there without much resulting effusion. As in 
the peritoneum, tubercular inflammation may cause 
large effusion, or may be of the more adhesive kind ; 
and many sero-fibrinous or sero-purulent pleurisies 
are of tubercular causation, direct or indirect ; the 
fact of recovery by no means proves the non- 
tubercular nature of the case. No difficulty arises 
in deciding upon the nature of intercurrent pleurisies 
in pulmonary phthisis, though often these are not 
tubercular in a strict sense. The difficulty is to 
detect tubercle in a pleurisy apparently primary 
and simple, which appears to progress towards 
recovery, or often, indeed, to reach it. On the 
other hand the temperature, if it has fallen, may 
rise again fitfully, and the pulse quicken, yet with- 
out much evidence of empyema or of any returning 
effusion. Then a patch of pleurisy on the other 
side, or a sign of mischief at the apex of a lunp, 
may betray the character of the relapse, and m 
the pleura, or the false -membranes, are the 
caseous or softened residues of the first crop. Most 
difficult of forecast are the pleurisies of the first 
class, which, however painful or profuse, end in 
recovery which seems complete, and is no doubt 
often permanent. But such convalescents should 
for years to come, or for life indeed, beware Oi 
depressing causes, which might re awaken the dis- 
ease. For the temperature may begin to be hectic ; 
a short dry cough occur j signs of phthisis appear in 
the lung ; and the end come in the too familiar 
way. The tubercle-bacillus is very rarely found in 
the products of pleural paracentesis, save indirectly 
by inoculation-experiments ; in most cases it is 
enclosed in the granulations. But for some reason 
or other tubercular effusions are apt to be mal- 
odorous, and when purulent are insidious and 
tedious. The physician must then regard with 
anxiety and precaution all pleurisies, however frank 
in attack, however happy in their resolution, or 
however free the subjects may seem to be from any 
taint or character of consumption. 

(0 Fibroid Pleurisy. — Sometimes as a primary 
affection, but more often as an ultimate consequence 
of an acute pleurisy, the membrane slowly thickens, 
and, allying itself with a like overgrowth of the con- 
nective elements of the lung, increases at the ex- 
pense of the proper pulmonary tissue ; and, gradu- 
ally contracting after its kind, stifles and destroys a 
neat part of this organ. Fibroid pleurisy generally 
begins at the base, and the visceral layer may in- 
crease until it may form a dense leathery covering 
even one-third of an inch in thickness. Tuberculosis 
is generally, perhap always, concerned in the pro- 
cess, but m^ be diflicult to detect, even after death. 
See Lung, Cirrhosis of, p. 909. 

Hamarrhagie ExudcUioH,-^lS\tyimy may be at- 
tended by hraorrhagic exudation— that is, by exu- 
dation mixed with more or less blood, the loss 
of which may be exhausting— even in some cases 
of empyema. These cases, though sometimes 
very acute, are usually chronic j the hsemorrhage 
dei^ds on bleeding of tbe new vascular tissues, 
and, moreover, may be aggravated by some other 
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abnormal state of the patient, such as scurvy, carci- 
noma, arteno’sclerosis, or tuberculosis. It seems 
probable that haemonhages do not suppurate unless 
micro-organisms gam access to them, and tend to 
do well if other conditions are favourable. A small 
quantity of blood may give to a body of serum a 
sanguineous hue, but the specific gravity would re- 
main low. After paracentesis a haemorrhagic may 
quickly pass into a clear serous effusion. 

Pyopneumothorax * — This is a term applied to 
that condition m which, owin^ to perforation into 
or from some open channel, air finds entrance into 
a cavity, which is or becomes empyematous. At 
the same time pus is evacuated. The lung may in 
a measure re-expand, or in neglected cases may be 
irrecoverable ; the chest-wall falls in more or less, 
according to the rigidity of the ribs and other con- 
ditions in the case. On tne entrance of air dulness 
gives way to clearer and lower notes, except in 
dependent parts still occupied by effusion ; and the 
pitch will vary with the thickness and density of the 
false membranes within, and the degree of pulmo- 
nary expansion .S«<f Lung, Perforation of, p 936; 
and section 3, Pneumothorax. 

Physical Signs — Throughout the stages of 
pleurisy inspection may tell us that the movements 
of the unaffected side are excessive, especially if 
compared with those of the affected side which 
hang back, either by the warning of pain indirectly, 
or directly by effusion which stops the play of the 
lung This laggard movement is often to ^ noted 
also in the abdomen on the same side, especially in 
diaphragmatic pleurisy As the effusion increases 
the chest may or may not be seen to bulge beyond 
its true lines j the intercostal spaces are usually, but 
not always, flattened up to the level of the nbs, and 
the form of the affected moiety of the chest becomes 
more cylindrical, as is best shown by the cyrtometer. 
The xiphoid cartilage is often displaced away from 
the side affected, to right or left of a string stretched 
from the manubnal notch to the symphysis pubis. 
The diaphragm may be so thrust downward and for- 
ward as to cause a fulness in the epigastrium, and a 
slight depression of liver or spleen , with large effu- 
sion there maybe bulging even of the supraclavicular 
space , and the outline of the affected side measured 
in the transverse submammary line will usually 
measure more than on the healthy side Half an 
inch is an important difference, seeing that in a 
young adult the other and healthy side in overwork 
expands about half an inch or more beyond the 
normal, and will fall s^ain as the compressed lung 
expands after paracentesis. The right side of the 
chest in health is usually larger, especially in mus- 
cular men. In rapid effusions the skin is often 
obviously stretched. CEdema of the skin oA the 
affected side is occasionally present, and, thoi^h 
not decisive of pus, is less common in serous e^- 
sions. It IS confin^ to the affected side, but some- 
times extends beyond the chest-wall. A great 
thickness of it may be attained very rapdly, espe- 
cially with the more foul sero-purulent exudations. 
The state of the veins of the neck and of those upon 
the chest will be noted. Much enlargement of these 
would suggest intrathoracic tumour with or without 
fluid ; as would inequality of the pupils, or other 
evidence of solid pressure within. Cyanosis will 
appear if the yielding right auricle is under much 
external pressure. Quboing of the fihgers (on both 
hands) may often be seen in old oases of pleuritic 
effusion not necessarily i^thisical ; and the feature 


recedes if the patient advances towards recovery 
(p. 548). The presence or absence of a heart-beat 
and Its position, if visible, must be noted. If fluid 
be m the left chest, a diffused pulsation in a tumid 
epigastrium often replaces the proper apex-beat, or 
the heart-beat may be felt (or heard) towards the 
right breast ; if in the right chest, this beat may be 
detected towards or upon the left axillary hne. 
The mediastinum is more readily displaced to the 
right than to the left side. In some cases of limited 
but complete dulness in the anterior and infenor 
region of the left chest, when it may be difficult to 
deade between fluid and pleuro-diaphragmatic 
adhesions, M Jaccoud says the distinction may be 
made in some cases of adhesion by observing trac- 
tion upon the lower nbs and spaces on forced 
breathing— the spaces being retracted on inspira- 
tion, and the nbs drawn towards the median 
hne. In some rare cases of empyema the whole of 
the affected side so pulsates as to simulate a large 
aneurysm, a phenomenon which has not yet received 
a satisfactory explanation {see Diagnosis, p. 1277). 
Finally, in large effusions there is often some pro- 
minence m the hypochondnum of the same side ; 
the nipple shnfts farther from the sternum, and the 
shoulder-blade is thrust somewhat out and away 
from the spine. All these displacements and 
changes of shape are brought about more readily in 
young subjects ; and in women more readily than in 
men Yet m children, again, on account of the 
elasticity of the parts, we find proportionately less 
visceral displacement. The diaphragm m the female 
IS more readily depressed than in the male, and 
the right side of it more readily than the left. In 
chronic cases absorptive and atrophic changes tend 
to bring about a shrinkage of the affected side ; the 
thoracic and intercostal muscles waste , and the ribs 
touch and lap over with corresponding flexure of 
the spine, ana great elevation of the heart or liver. 
Such a deformity, happily rare, may, indeed, if the 
lung be obliterate, permanent. 

Palpation will help us to estimate differential 
expansions ; to find the heart’s beat ; to ascertain 
whether hver or spleen be displaced, and so forth. 
By the hand we may sometimes detect the creaking 
of fnction, of which, indeed, the patient himself 
is sometimes aware , and we may venfy the imper- 
fect expansion of the side or abdomen, the levelling 
of the intercostal spaces up to the nbs, and 
possibly fluctuation in the former. The most 
distinctive sign to the hand, however, is the loss of 
the vocal thrill, which is arrested by fluid effusion. 
This is normally more distinct on the nght side and 
over the lower two thirds of the chest. Here 
effusions usually first accumulate, and loss of this 
thnll is almost pathognomonic of them ; for it 
occurs besides only with those intrathoraac growths 
which by their size or position close the bronchial 
tubes, and in certain rare and peculiar cases of pneu- 
monia with blocking of the tubes. Unfortaiuitely» 
at a time of need the voice may fail in a womans 
a child, or a very &t person, to awaken a thrill eveif ' 
in the normal parts. Sometimes the limits of thw 
thnll may give a gauM of the height of the effusioQ^' 
or m^ locate an adhesion. Atovc the kmits of 
the eff^on or near the spine the thrill is often inoiw 
distinct than it is over the corresponding part nf the 
sound side ; and it is said to be present at titnei, or 
even increased, when, after nMibanrption ot nlth- 
diawal, but a very tHn layer of ftnu ftet bstween 
the lung and the chest^wuL In tndi n dee snuiie 
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dulness would persist Return of the fremitus is 
an early sign of recovery. 

Percussion reveals a higher or duller note over 
the whole extent of the fluid ; but it cannot tell 
us the amount of fluid present, as the level of this 
depends on the state of the lung and of intrathoracic 
tensions and displacements. Moreover, during 
absorption, dulness depending upon thick false- 
membranes cannot be easily distinguished from that 
due to fluid. Such membranes may diminish vocal 
fremitus also. When fluid is present in quantity, 
say in a layer of an inch in thickness, the note 
struck is duU, as if struck upon the thigh ; and the 
stricken finger receives a peculiar sense of loss of 
resilience in the chest- wall. Extreme depecs of 
consolidation, however, may rival fluid in these 
characters. If the pleura seem full of fluid, but 
the lung be not much compressed, direct percussion 
by the finger-tips will give a very dull note and a 
sense of resistance, while a stronger mediate per- 
cussion will bring out a note of somewhat lower 
pitch. A very small effusion l3dng below the lung 
may be detect^ by comparative percussion on forced 
inspiration ; as on the affected side, fluid will rise in 
the cleft between the pleural surfaces, which on the 
normal side will be filled by expanding lung. In an 
early stage of effusion the level of the dulness may 
perhaps va^ a little with the position of the patient, 
if its quantity be moderate, and it be unconfined by 
adhesions. Gravitation, however, helps us less in 
inflammatory effusions than in hydrothorax. In 
pleurisy, indeed, the fluid may be sacculated, or 
even suspended by adhesions a^ve the base-line of 
the cavity. When free and moderate in amount, 
the level of the fluid usually sinks a little, in a 
parabolic curve, from back to front. This curve, 
formerly attributed to the direction of the shrinking 
of the lung, is now known to be due to gravity 
together with the viscous quality of an inflammatory 
exudation. It is not seen in patients who have not 
taken to bed, nor in bydrothorax. Inflammatory 
efiusions tend in a few days to * set ’ in the posi- 
tion determined at first by gravitation, as the patient 
was then more upright or more recumbent. In 
acute pleurisy the fluid does not often rise above 
the third rib in front ; but in quiet effusive pleurisy 
the whole moiety of the chest may become very dull 
upwards and across to the opposite parasternal line ; 
and there may be dulness as well as bulging in the 
supraclavicular space. When the chest contains a 
good deal of fluid, but is not full, percussion over cer- 
tain areas may actually give a lower note, or possibly 
a h^her ‘ cracked pot sound,* but in either case with 
a tympanitic clang. These tympanitic areas are 
of three kinds— (i) where a thin layer of fluid lies 
over expanded lung, as, for instance, at an inter- 
mediate rone between clear lung and copious effu- 
sion ; (a) where distended air-cells compensate cells 
closed in Mother part; (3), where, the chest being 
full of fluid and the lung collapsed, percussion in 
the neighbourhood of the trachea and large broncM 
esme$ vibration fherem. Tympany, when present, 
is ordinarily under the clavicle (Skodaic), but it 
may be distinct at the upper level of the effusion 
behind, say below the spine of the scapula. If the 
tympany be due to the third cause, it may have 
something of the cracked-pot quality. In some 
the tympany is decreased on inspiration and in- 
creased on expiration# The detection of tympany 
Hate the clavicle may mislead the unwary into a 
laflief that the healthy side is morbidly dull | on 


the other hand it is an invaluable help to the phy- 
sician who takes it as a hint to look for mischief 
below : in rare cases this may be extensive consoli- 
dation without fluid. Dulness due to an elevated 
liver may be distinguished by the removal of its 
boundaries on inspiration, and by its anterior rather 
than posterior disposition. In mere hydrothorax 
the lung generally rises more readily, and the dia- 
phragm and other parts can usually be made to 
move in respiration. On the left side the tympany 
of the gastric area becomes obliterated, unless the 
stomach be retained by adhesions, which has occa- 
sionally given rise to doubts. 

Ausctdtationf before any dulness appears, usually 
reveals the respiration at the part to be defective in 
quantity, rhythm, or quality ; and a friction-sound 
may be audible. Defective inspiration at the out- 
set is due to checking of that act ; afterwards it 
is due to the false -membranes and effusion which 
favour retraction of the lung, hinder conduction of 
sound, and ultimately silence it. A friction-sound, if 
generated, may be fugitive and escape the observer, 
or the embarrassed chest-movements may fail to give 
it distinctness ; on the other hand it may be even 
palpable. If the heart modify its rhythm a pericar- 
dial rub may be simulated, but friction will vary with 
respiration. Usually it appears at the outset, and 
disappears as effusion separates the surfaces ; it may 
reappear as the fluid is absorbed. Frequently it 
accompanies one only of the respiratory movements 
— the inspiration or the expiration. Friction is most 
frequent m the subaxillary area, and is often com- 
pared to the creaking of new leather or of parch- 
ment. The ‘ friction of onset * may last but a few 
hours, and except in dry pleurisy, or that of some 
cachexies or of septicemia, is rarely abiding ; re- 
turning friction is often coarser than the initial, and 
may continue for a longer time, even for weeks. 
It is not uncommon to find a friction-sound abiding 
so long as the patient can be kept under observa- 
tion ; these permanent rubs often seem to be without 
much practical importance. Diminished breathing 
and friction, if effusion gather, are followed by 
intermediate phenomena due to thin layers of fluid. 
These are bronchial breathing, bronchophony, and 
segophony. /Egophony is nearly always heard near 
the root of the lung under the scapula ; it has the 
character of a tremulous bleat, and when once heard 
is not easily forgotten. It may be reinforced by 
bronchophony, especially if there be solid lung 
below. Its presence is pathognomonic of fluid ; ^ 
but it is so often absent tiUt it is of little practical 
value. As fluid increases, these phenomena sound 
more distant, or give place to silence ; and as fluid 
gathers first at the bottom we often find silence at 
the base ; bronchial resonance, amounting, perhaps, 
to segophony, at mid-lung; and either weak or 
compensatory breathing at the apex. We may also 
meet with curious inverse changes in the physical 
signs, notwithstanding an increase of fluid, if at 
fimt this be spread over a partially expanded lung, 
and afterwaros accumulate below it as the lung 
retri^, or as intrathoracic pressure tells on the 
mediastin^. Thus dulness may actually recede 
with an increase of fluid, or on the other hand 
may rise upwards as with a diminution of fluid 
the re-inflated lung desaends. For these and 

* ^me modificatloM of pactonloquy have been described 
Of Baccelli aad other writers as neaos' of distinguishing 
biaweeo pus and semm in the pteam, but they cannot be 
relied upon. 
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Other reasons it is very difficult to gauge the ebb 
of intrathoracic effusions, or accurately to ascer- 
tain their behaviour after tapping. The cyrto- 
meter and the taM are perhaps the most useful aids 
at such stages If heart or liver had been displaced 
their return would be significant. The affected 
side usually retracts more or less as tb6 fluid is 
removed. In some chronic cases where the lung 
does not re-expand well, and false membranes con- 
tract, the falling in may be considerable ; and, as the 
muscles of the affected side are apt to atrophy, may 
appear to be even more than it is {see Pneumonia, 
Chronic). In children, bronchial breathing and 
bronchophony often, but not always, persist dirough- 
out. Where the lung is unbound, gauging is of 
course the more easy. When the chest is quite full 
of fluid, there may be no response to ear or hand , 
but even in such cases a faint but distinct respira- 
tory souffle IS not infrequently audible almost down 
to the base ; and may deter the inexperienced 
physician from puncture Breathing, more or less 
tubular, and some resonance on percussion ate 
generally to be heard over the root of the lung in 
the vertebro -scapular space. The gradual forma- 
tion of a pulmonary fistula may in some cases be 
revealed some days or hours before evacuation, by 
the presence of crepitations m the upper part of the 
affected side. As air re-enters the lung, respiration 
is at first weak, and accompanied by crepitations 
which are probably due to degrees of oedema ; 
sometimes this oedema is severe and persistent, and 
abundant crepitations, with watery expectoration, 
last for many days This is not uncommon after 
paracentesis Respiration then improves gradually, 
and reinforces itself as the lung expands and clears 
The pneumonia of children being often lobular, 
the discovery in them of bronchial breathing and 
bronchophony is suggestive of fluid, though lobar 
consolidation is of course not uncommon in them 
In the other lung there is usually a slight general 
lowering of the percussion-note and a compensatory 
increase of breat h- sound , if the effusion be large 
enough to compress the opposite lung, the percus- 
sion -note may be much lowered. About the lower 
half of this overworked lung some crepitations may 
be heard, especially if the right auricle be com- 
pressed Finally, the stethoscope will aid in ascer- 
taining the position of the heart Skiagraphy is of 
use in doubtful cases Serous effusions give a 
darker shadow than the normal lung, and purulent 
effusions are darker still. The position of the 
heart and diaphragm also may be perceived ; so 
that in subphrenic disease {see Stomach, Perfo- 
ration oi-) the X-ra>s may prove very helpful. 
The lung also may be perceived lying upward, 
inward and backward, or otherwise displaced, as 
in cases of adhesion or of fibrosis 
Diagnosis.— Pleunsy in the earliest stage may 
be beyond diagnosis ; or a pain may be felt, which, 
setting aside other causes, may be due to pleunsy 
or to pleurodynia. The pain is often referred to 
the lorn or abdomen, thus leading to suspicion of 
disorder elsewhere. Prolonged anaemia and leucor- 
rheea would suggest pleurwynia. A companson 
of local temperature in the two sides seems untrust- 
worthy, but the presence of fever would make us 
strongly suspicious of pleurisy. It must not be 
lupposed that diagnosis in this early stage is unim- 
portant. Few eri'ors are more common than the 
eittribution of pleuritic pains to pleurodynia; the 
pain disappears, effusion slowly accumulates, and 


wn 

mischi^ and peril, perh^ hardly remediable, may 
be the consequences. The careful observer will 
listen repeatedly to the chest for a fhction-sound, 
which is conclusive. Fever might be present 
with pleurodynia, and an immediate diagnoris 
impossible, unless something characteristic m the 
stitch and start on deep inspiration betray a 
pleurisy. Neuralgic and inflammatory diseases 
of the walls of the chest arc not likely to give nse 
to much misunderstanding. It is said ^t a peri- 
cardial may be mistaken for a pleuritic fnction- 
sound, but the distinction can rarely be difficult ; 
a pleuntic patch overlying the pencardium may 
chafe with a cardiac rhythm, but the sound would 
be modified by the respiration. A difficulty is 
more likely to arise m distinguishing between a 
pericardial and a arcumsenbed pleuritic effusion ; 
still, with the inter-current respiratory rhythm, t^ 
can hardly be insuperable. In rheumatic fever, 
scarlatina, and streptococcal dise^s pericardii 
may accompany or ensue upon pleuntic effusion, 
and when the latter is on the left side, and is 
abundant, the former may be confused with it, 
especially as in such cases the pericardial effusion 
is apt to he in the back part of the sac, and thus 
elude discovery The practical lesson is to re- 
member the likelihood of pericardial effusion, and 
Its frequent latency. 

In the later stages of pleunsy, when effusion b 
abundant, its diagnosis may at times be difficult. 
Under ordinary circumstances complete and exten- 
sive dulness, with loss of sense of elasticity in 
the chest-wall, of respiratory sound, and of vocal 
thnll, makes diagnosis easy ; or if there be reso- 
nance below the clavicle, its high pitch is cha- 
racteristic of fluid below But there may be no 
such resonance, and the voice may fail, or fail to 
set up thoracic thnll. Moreover, vocal thnll and 
respiratory murmurs may vanish likewise m intra- 
thoracic tumours. Thus the diagnosis between 
exudations, pulmonary consolidations, intrathoracic 
growths, subphrenic mischief, and combination of 
leuntic fluid with any of them, is sometimes 
ifficuU If empyema coincides wirii acute 
pneumonia and overlies it, a differential diagnosis 
may be unattainable ; but absolute dulness, cessa- 
tion of vocal fremitus, distance of respiratory phe- 
nomena, and a recrudescence of fever after a crisis 
would suggest exploratory puncture. In the 
wnteris expenence inordinate seventy of the pain 
in the side is characteristic of gravity in the nature 
of the pleurisy The heart may be dragged over 
by the retraction of the opposite lui^. Leuco- 
cytosis, absent in simple serous effusion, would 
suggest empyema, pneumonia, or tuberculosis. In 
small effusion the limits of postenor dulness may 
be raised by a few forable inspirations, probably 
due to a re-expansion of collapsed lung; or if 
there be no effusion th^ may be reduced as the 
inflated lower border of the lung reoccupies the 
cleft behind an elevated diaphragm Two fingms^ 
breadth of dulness at the base signifles about dL 
of effusion. If the voice be euphonic we decide 
upon fluid, but if bronchophomc we may distin* 
gmsh the * sniffling and metallic * IwondioplMHiy of 
consolidation from the weaker and moie 
bronchial quali^ in pleuritic e£^on. The mmt 
may be said of the re$|»ratoiy sounda. Sf per- 
chance the dulness aM bfee^h-adoiids flhMd 
vary with the portion of the uulcnt, Md is 
clearly manifest. Grcumacribed' enhiioiis, so^ as 
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encysted empyema, if they do not displace the 
hearty are at times physically indistinguishable 
from a like extent of chronic consolidation, or of 
abscess in the lung. Such effusions, though usually 
basic, are by no means always so. Retained by 
adhesions and sometimes multilocular, they may 
occupy the upper and anterior r^ion, any part of 
the middle re^on, or strips or irre^lar districts 
in any direction ; or, again, they may m interlobar, 
and in this position perhaps to be recognised by 
the obliqueness of the strip of dulness. Inter- 
lobar effusion is usually purulent, and often is re- 
vealed only by breaking upwards, when it behaves 
as a pulmonary abscess. It may be said, in 
general terms, that a permanent dull area remain- 
ing after an acute pleurisy or pleuro-pneumonia is 
most probably due to an encysted empyema, but 
not always. In such cases fever, if it recur after a 
pneumonic crisis, is a tell-tale symptom, but it may 
be entirely absent, and, unless clubbed fingers or 
radiography help us, there may be little to decide 
the nature of the disease. Obsolescence may 
result; still such a collection is very likely to 
work mischief sooner or later. The difficulties of 
distinguishing the more bulky effusions from pul- 
monary consolidations are not often great. In the 
former the intercostal spaces may be bulged, and 
the moiety of the chest enlarged ; but these signs 
occur in some rare cases of ‘ caseous pneumonia.* 
On the other hand, consolidation very rarely reduces 
the lung to silence, though this may be the case ; 
if so, the bulk of the hal^chest would in all proba- 
bility be lessened, but so, on the other hand, may 
it be in a chronic effusion. The upper line of 
dulness in effusion is a very inconstant curve, deter- 
mined by the posture of the patient during the time 
of its initiation. The fact is, many chronic cases 
can be diagnosed only by the needle ; and it should 
be noted that, even with the needle, many punctures 
may be needed before deciding against fluid. Prac- 
tic^ly speaking, however, as Wilks has said, * chronic 
basal {meumonias,* unless of subphrenic origin, 
are ahnost always pleuritic effusions. Pulmonary 
abscess too is rare, and it may be separated from the 
visceral pleura by a layer of pervious lung. If it lie 
near that surface it ma^ be indistinguishable from 
an empyema ; and this is the more embarrassing as 
adhesion is very often wanting, even in abscesses of 
some standing, when exploration by the needle is 
not without <^nger. It is difficult to do more 
than to urge the physician before plunging in the 
needle to consider the importance of a full review 
of the history of doubtful cases. Between intra- 
thoradc tumours and large pleuritic effusions a 
difficulty is found only in mose cases in which the 
tumour is confined to one moiety of the chest ; this, 
however, is not very uncommon, especially in 
aneurysm. If fluid effusion accompany tumour, 
there maybe subtympanitic resonance under the 
clavicle. In favour or fluid alone are the absence 
of enlarged veins ; the equality of hydrostatic dis- 
placement of organs, and the abKQce of signs of local 
pressure, of retarded arterial wave, of ine<niality of 
pupils, of peculiar sputum, and of enlarged glands. 

A curious pulsation, of uncertain exfSanation, is 
sometimes seen in left-sided empyema, or any effu- 
sion, if tense enough, and very rarely in pneumonia 
alone (Graves). In the case of effusion, indeed, the 
lung must be indurated and must be tied down to 
the structures about the heart This pulsation must 
fiot he mistaken for an aneurysmal throb. If 


fluctuation be felt in the intercostal spaces, the 
disease, in part at any rate, is a^ fluia effusion. 
Sometimes a ^tric, hepatic, biliary, renal, or 
other subphrenic abscess, making its way by a 
sinus, occupies some part of the pleural cavity, 
or excavates an adherent lung. Such an abscess 
usually extends rapidly, but it may encyst itself, 
and remain latent or quiescent for months ; or it 
may excite an effusive pleurisy in the remainder of 
the cavity, so that two effusions co-exist in one 
pleura. Thus, serum may be withdrawn from one 
part of a pleural cavity, while a collection of pus 
remains encysted in another — a collection, even 
when suspected, perhaps very difficult of discovery. 
From it of course pulmonary fistula may take 
its origin, and pus from the same central source, 
whatever the origin — for instance, hepatic, peri- 
hepatic, or perigastric abscess, renal stone, ap- 
pendicitis, caries of bone, and so forth — may m 
part issue from the urethra or rectum, and in part 
issue from the mouth. Pleurisy, even without 
effusion, at the bases of both cavities is very 
suggestive of a sub-diaphragmatic origin, and, still 
worse, of the possible presence of pus in the medi- 
astinum ; though tul^rcular peritonitis is often 
associated with tubercular pleurisy which may be 
bilateral. When such abscesses contain air, but 
not by way of the lung, they may have originated 
in some perforative disease of stomach or bowel ; 
in these cases, however, there will be little evidence 
of retracted heart or of increased intmthoracic 


tension, and the affected area will mrely approach 
the apex. Dulness from disease below the dia- 
phragm, but encroaching on the thoracic space, 
may be displaced downwards by a deep inspira- 
tion. Radiography is proving itself a valuable aid 
in exhibiting such displacements, as of mediastinum, 
heart and diaphragm. Radioscopy in some cases 
is remarkably efficient ; as when on the screen the 
movements of the diaphragm are rendered visible, 
and the vaiying level of fluid, so that in succus- 
sion the splashing mav be seen. It is stated that 
in puncture combined with the use of a mano- 
meter, when the canula is irf a cavity beneath the 
diaphrag^, inspiration is attended with an increase 
and expiration with a decrease of pressure, being 
the reverse of that which occurs when the canula 
lies in the pleura. In peripleuritic abscess tension 
is of course low, there is no pressure on neighbour- 
ing organs, percussion -dulness is less profound, free 
expansion oi the lung may be detected, and axillary 
glands may be enlarged. It is said (Bartels) that 
pus from interstitial abscesses is of higher specific 
gravity (1040) than from large cavities (1028- X030). 
Pleural effusions arising by direct absorption from 
puerperal and like forms of peritonitis are usually 
themselves also septic. 

The dia^osis between serous, sero-purulent, and 
mirulent enusions is usually decided by the needle. 
Even in the case of recent limited basal effusions 
the physician must suspect empyema. Signs, such 
as oraema of the skin, said to be indicative of pus, 
are by no means trustworthy, and the chest-wall 
maybe retracted over pus as over serum. By radio- 
graphy no doubt the transition of serous into puru- 
lent efiusion is perceptible, but in ordinary practice 
this means of diagnosis is rarely available or neces- 
sary. Collections of pus or serum in peculiar situa- 
tions may then be fainy easy to discover, or difficult, 
or impossible. We shall remember that such col- 
lections contained or suspended by adhesions may 
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occur, and moreover may be multilocular. In the 
most important of these— the effusion between the 
lobes of the lung, which is usually purulent — radio- 
graphy may be vei^ helpful. If the case be followed 
from the beginning the changes may be noted 
along the lines of the fissure. Often, however, it 
is first revwled by perforation into a bronchial tube. 
If the liability to collection here, or between lung 
and diaphragm, which is far from uncommon, be 
present to the mind of the physician, the symptoms 
and course of the case will usually indicate to him 
the duty of careful and even repi^ted exploration 
in these areas. 

A large pulmonary cavity might be taken for 
encysted empyema with fistulous opening into a 
bronchus ; and here again, as a pulmonary fistula 
rarely gives rise to tubular breathing, unless the 
opening be very large or communicate with a 
secondary cavity, diagnosis by direct signs alone 
might be impossible The history of the case and 
the state of the other lung would be important 
factors m decision In another class of cases the 
distinction between chronic phthisis and pleunsy 
may be difficult — in those, that is, in which there 
is some old dulness and retraction of a part of the 
side, dropped shoulder, atrophied pectoral muscles, 
weak respiration, indefinite crepitations, and more 
or less fever Absence of bacilli and lung-tissue in 
the expectoration, and the health of the other side, 
help to exclude all but that fibroid phthisis which 
IS usually a result of chronic tubercular pleunsy. 
Tubercle-bacilli are rarely to be found in the effusion 
of such pleurisies and do not survive long in pus , 
but a pc^itive result may be obtained on the guinea- 
pig if 20 cc be injectea (vtcU paragraph on ^Etio- 
Jogy)* In the pleunsy of typhoid fever, the effusion, 
of whatever kind, has a high agglutinative power. 
In children, enlargement of the spleen, with exten- 
sion upwards and backwards, has occasionally simu- 
lated effusion at the base of the left lung Hepatic 
hydatid may rise up to the third nb ; it has usually 
A convex upper border, but it may be distinguishable 
only by the properties of the fluid drawn off, which 
is non -albuminous and contains booklets. The dis- 
tress and orthopnoea of very painful pleurisies— of 
■diaphra^atic pleunsy more especially — may simu- 
late cardiac thrombosis The state of tne pulse alone 
usually suffices to abate the fears of the physician. 
A hsemorrhage into the pleura can be distinguished 
from a serous or purulent effusion only by a careful 
•survey of all the history and symptoms ; the direct 
physical signs help us but little. 

Prognosis —The prognosis of pleunsy, even 
tubercular, apart from pulmonary tuberculosis or 
malignant disease, is generally favourable ; in tuber- 
cular pleuntis it IS usually favourable as regards the 
current illness. In children the prognosis is espe- 
cially good, although in them the effusion is often 
purulent (usually pneumococcic) Chronic pulmo- 
nary fibrosis is happily rare, and in the particular 
case the chance ot such an event almost vanishes. 
When the effusion is large it is the less favour- 
able the greater the quantity, the slower the 
absorption, and the more obstinate the recurrence, 
especially if the patient makes no way. Coagu- 
lation in the serous exudate on standing is favour- 
able, a heavy deposit of leucocytes is less mvourable. 
Irregular or remittent fever and loss of flesh are 
■of grave significance. Signs of hypersemia and 
•oedema in the working lung must oe anxiously 
watched, especially if an tmp^ radial artery, scanty 


urine, and other evidences of high venous pressure 
be added. When the chest is full, prognosuA Apart 
from operation, is bad. In severe and rapid cases 
the otner lung may become oedematous and con- 
gested, bloody and frothy sputa appear, carbonic- 
aetd poisoning become evident in the blue lips and 
lethargic brain, the pulse slip away, the heart fisit, 
and the extremities grow cciill f or, again, death 
may be sudden, as if due to ^cope. Sudden death 
in pleurisy with effusion has been attnbuted to tor- 
sion of the great vessels, due to the dislocation of the 
heart ; but such torsion does not oonir, and the 
accident may happen in large effiision on either side 
of the chest, or, indeed, with effusion of moderate 
degree, and may be due to thrombosis of the pul- 
monary artery, to pericardial effusion, or to com- 
ression of the right auncle Operation raises the 
ope of recovery greatly — so much so as to put the 
chances largely m favour of rapid recovery m ordi- 
nary cases. The earlier the relief, the less the 
damage to the parts and the better the hope of 
rapid amendment In bad cases prc^osis will be 
the less favourable the more potent the adverse con- 
ditions ; and in secondary pleunsies the prognosis 
may depend upon these other conditions In old 
people operation is still useful , the conditions in 
them unfavourable to operation are still more un- 
favourable to absorption ; but especial care must be 
taken to draw on the fluid very slowly, and to 
watch the circulation. In empyema prognosis is 
graver , unless operation be performed death is pro- 
bable, either by syncope before the matter escapes, 
or by exhaustion, chronic septicaemia, or seconoaiy 
abscesses, dunng a long period of incomplete drain- 
age of the chest. If operation be submitted to, Ae 
prognosis is favourable, save in the worst cases; 
the earlier the operation is performed the better. 
Cases of the thick, greenish pus of the pneumo- 
coccus, seen more often in young children than m 
adults, do better than the seropurulent of strepto- 
cocci But these characters are not conclusive, 
and must be checked by cultivation. Sometimes 
in bad cases, such as those of a septic or gangrenous 
kind, death is preceded by much dyspnoea, due to 
cessation of all abdominal breathing. A very small 
gangrenous patch in lung or pleura will betray itself 
by its unmistakable c^our Although pnmaiy 
tubercular pleunsy with serous effusion is hope- 
ful as regards immediate prospects, tubercular 
empyema is far less so ; indeed, its nature is often 
to inferred mainly from its vicious course. 
Effusions secondary to pulmonary tuberculosis, 
when they are serous, as is ordinanly the case, 
should be left alone as long as possible. Amcuig 
the deferred dangers are amyloid disease — not a 
common event, but possible in cases of necrosed lib 
or other bone or of long and exhausting drain, and 
phthisis or more general tuberculosis, happily rare, 
prevented, it may be, by the density of ue &lse- 
membranes. The presence of albumen m ^ 
unne does not preclude recovery nor forl^ pron^ 
operation. The precise beanie of age am 
upon prognosis cannot as yet oe decraed. Ex* 
perience indicates that it is more hopeful in 
under ten years of age and above twenty yean. 
Bowditch says that rail pregnancy is no bar to 
thoracocentesis. 

As regards duration, an ordinary case of itiflam* 
matoiy ^euiisy will last firom ten days to mosoiith, 
accordi^ to tm degree of effusion am die tateot 
re-ibsorption. Quonic cases wftli large effisdooi 
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may last any length of time, rarely less than 
three months. If tapped, the 6uid may not return, 
or may not return after a second ta^ng ; in 
such a case recovery will be more rapid. Empyerna, 
opened under the most favourable conditions, is 
often months and sometimes years before final do* 
sure ; antiseptic operations and dressing have 
much shortened the mean duration. If left to 
itself, an empyema usually opens through the lung 
or externally. In the latter case the issue is m(»t 
commonly about the fifth interspace anteriorly, but 
may appear elsewhere. Drainage in such cases is 
very incomplete, and although some relief is 
attained, the patient nevertheless drags on, it may 
be for years, with a permanent fistulous discharge. 
Operation in such cases is discussed further on. Of 
double empyema many cases have ended in recovery, 
especially in children. 

It must not be forgotten, however, that simple 
pleurisies, so often themselves tubercular, may be 
the forerunners of phthisis, even years afterwards. 
The occurrence of a pleurisy in a young person is 
alwa^ then an anxious matter. The exi^rienced 
physician will call to mind many cases in which 
a pleurisy, to all appearance wholly recovered from 
at the time, was followed even before many months 
had passed by definite signs of phthisis. Prc^nosis, 
therefore, must concern itself with the ultimate as 
well as with the immediate issue, and with the 
appropriate warnings. In the course of pulmonary 
phthisis a decided attack of pleurisy means or makes 
mischief, even if quickly got under. 

Hsemorrhagic eftiisions, if kept aseptic, often do 
well ; their gravity depends upon the cause. Of 
secondary purulent foci which may take rise in 
empyema, suppurative meningitis and abscess of 
the brain are the most calamitous, and, unfortu* 
nately, not the least common. Nystagmus, or other 
muscular spasm, may put us on our guard ; and the 
fluid of lumbar puncture may be examined for 
microbes (see p. ^3). 

Treatment. — ( i) Medicinal . — Dry pleurisy re- 
quires little treatment. In some cases, as in chronic 
phthisis, it may cause distress, and, if so, may be 
relieved by spongiopiline and laudanum, or other 
such soothing measures. In the cases in which a 
troublesome cough is caused by a patch of chronic 
dry pleuru^, the cough and pleunsy alike may be 
relieved by the brief application of blisters. In 
acute pleurisy, on the other hand, much depends 
upon treatment at the outset ; in few maladies is 
early attention better rewarded. Our aim in the 
beginning is to diminish pain, inflammation, fever, 
and the tendency to excessive exudation. With 
or without treatment, the pain usually passes 
off in forty-eight hours, or thereabouts ; neverthe- 
less it is v^ acute while it lasts. In sharp cases, 
occurring in healthy persons, we may put on six to 
twelve leeches accormng to the age, sex, or condi- 
tion of the patient, and these may bleed freely 
into a large poultice. This measure, if adopted at 
the veiy outset, diminishes the pain, the fever, the 
exudation, and the duration of the case. When the 
bleeding has ceased, the chest should be firmly 
bandag^, and so soon as the state of the leech-bites 
will allow of it the aflfected side should be as firmly 
strapped. This, by giving rest to the part, will 
favour resolution and resorption, and some patients, 
themgh not all, find much comfort from it Respi- 
ration, on the other hand, flavours effusion, as does 
exercise in inflammation a idnt. If called to a 


case after the first brunt is' over— say after a laj^e 
of forty hours — it is better to omit the leeching, in 
order that the strapping may be appli^ at once. 
It must be applied on the method laid down by 
F. T. Roberts. Dr. Roberts applies the strapping 
in all cases from the outset ; but the writer’s expe- 
rience is in favour of early leeching in suitable cases. 
Some physicians recommend that an attempt be 
made to subdue the local inflammation by the appli- 
cation of ice-bags, but the results of this method do 
not seem very satisfactory. In addition to local 
measures, such medicines as the following are re- 
quired : A combination of compound ipecacuanha 
powder and antimonial powder (aa gr. iiss) may be 

f iven every six or eight hours, for two or three 
ays. When pain is severe, the subcutaneous use 
of morphine is to be recommended, in doses of one- 
eighth to one-fourth of a grain. In addition to the 
al^vc powder, either full doses of solution of ace- 
tate of ammonium (5ij-5iv for an adult), or ten 
grains of salicylate of senium, every four hours, cer- 
tainly relieve the symptoms if they do not change 
the course of the acuter pleurisies. A saline effer- 
vescent mixture may be freely used also as a drink, 
whereby activity of the skin and kidneys is pro- 
moted. In the earlier stages free purgation should 
be avoided, but it is well to call gently upon the 
alvine excretion by the use of mercurials and 
salines. All solids must be withdrawn from the 
dietary, and stimulants, as a rule, forbidden. The 
saline effervescent or a cream -of- tartar drink is to 
be continued after the powders are withdrawn, so 
as to keep up free excretion ; for the same purpose, 
and also to lessen chest-movements, the patient 
must be kept closely to bed. For some days after 
the subsidence of the fever the appetite must be 
held in check, and it is desirable at this stage to 
lessen the amount of fluid in the dietary. Thus it 
is to be hoped that, as the patient's general condi- 
tion improves, the effusion in the chest may like- 
wise fall. If this be not the case blisters seem 
certainly efficacious ; not pushed to full vesica- 
tion, but repeated frequently. Iodine-paint, in the 
writer’s opinion, is useless. At the same time, or 
soon after, a pill may be administered twice or thrice 
daily, containing a grain each of digitalis (fresh leaf) 
and blue pill. Tfc digitalis, by keeping up the 
arterial blood-pressure which tends to fail, favours 
excretion ; and mercury is one of the best of diuretics. 
The use of blisters and mercury must be avoided if 
the kidney be not sound, and mercury should be 
avoided if phthisis be suspected. When a brief 
and gentle eliminative course of this kind is ended, 
restorative treatment, with such drugs as iron and 
quinine, should be substituted. Delicate and ansemic 
su^ects may need iron and bitters, cod-liver oil, 
ana liberal diet from a very early stage, and such 
cases are not uncommon. But such measures are 
not to be used in the acuter stages, a precaution too 
often forgotten; even in phthisis a sharp inter- 
current pleurisy must be treated at first by salines, 
and possibly even a leech or two. 

Tnese measures will generally help to reduce not 
only acute effusions of moderate extent, but also of 
a more obstinate kind. If, however, the case resist 
the means prescribed, the effusion will probably 
increase, and operative interference may be urgent, 
as is so commonly the case in latent pleurisy. As a 
general rule, if a primary serous effusion rises much 
above the angle of the scapula, and abides, in this 
quantity or more, for two or three weeks in spite nf 
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adequate treatment, it must be drawn off, whether 
the patient be embarrassed by it or not* An 
effusion, however small, known to be purulent, 
must be removed at once. The presence of fever 
IS no obstacle to operation. In cases in which 
treatment by medicines has not been fairly tried, 
when the patient is in comparative ease, the effii- 
■ion IS not above the spine of the scapula behind 
nor above the mamma in front, is not rising, and the 
neighbounng organs are not much displaced, opera> 
tion may give place to medicinal treatment for two or 
tharee weeks longer The writer, however, would 
advise the withdrawal even of a pint of fluid which 
nad lain in the cavity for a month, unless there is 
pulmonary tuberculosis, as its continued presence 
promotes retraction of the lung, and tends to destroy 
the absorbent power of the pleura and of its granu- 
lations Sometimes at a later date, when conval- 
escence should be established, a still smaller quan- 
tity of fluid may be detected, and the patient remains 
poorly and out of condition. An inch or two of 
dulness persists at the base of the lung, and on 
puncture such remnant may prove to be pus, which 
would, of course, be dealt with thoroughly; yet 
even if serum only be found the withdrawal of it for 
some obscure reason seems to set the patient free 
to get well, if there be no other complication. 
If there be effusion in both pleural cavities, the 
amounts must be considered, of course, as one 
i^uantity Before speaking at length of opera- 
tion, however, it is well to say that two other 
methods remain — the so-called * thirst-cure * and 
the jaborandi-cure The first method consists in 
the withdrawal of fluid from the diet, which should 
consist of lean cold meat, stale bread, and the 
like All fluids are forbidden, except half a pint 
on the third day, and a pint on the seventh and 
eighth days The effusion is said to decrease daily 
under this method, but it is more painful than 
tapping, and could not be borne by all patients 
without injury The second plan, to which excel- 
lent results are imputed, consists in the promotion 
of profuse sweating, by means of jaborandi The 
drug is administer^ as a liquid extract, 5j being 
given every three hours ; or one-eighth to one-third 
of a gram of nitrate of pilocarpine is injected sub- 
cutaneously, and repeated as the results may indi- 
cate The wnter has not learnt to rely on the 
former method, and the latter he is indisposed to 
try. It is well, however, to control the amount of 
fluid taken If medicinal and dietetic means fail 
to remove a moderate effusion, if the fluid be risii^ 
fast, or if it occupy the whole or, persistently, a 
great part of the pleural cavity, the cavity must be 
tapped. There should be no hesitatioii in tapping 
instantly any chest, even in cases of phthisis, which 
IS dull up to the clavicle, or presents but a small 
tympanitic space under the clavicle. 

( 2 ) Operative — To ascertain whether the fluid 
contents of the chest be serous, sero-purulent, or 
purulent, an exploring synnge may be passed through 
the wall of the chest, and a specimen of the fluid 
drawn off. In this way information is obtained as 

* In the revision of tki» article these words are left m 
originally written. The writer U aware that of late recourse 
has been had earlier and more frequently to paracentesis ; 
hut his own experience kads him still to counsel delay so 
long as the patient is in no distress. Acute s^os eflhsions 
advance to a moderate limit, and then slow% recede. If 
drawn off during thejperiod ot increase thepnneture will not 
l^ent reaccufflulatioa, in which case it & a assess veexa- 
tion. 


to the nature of the fluid, its accessibility, and its 
bactenal contents. Should no fluid be obtained, 
the puncture can be repeated at another spot more 
readily, and with less sense of failure, than a 
greater operation The site of operation must be 
ch(»en with care ; happily, there is plenty of margm 
for error In encyst^ empyema with thickened 
walls we repeat that four or five punctures may be 
needed before pus be reached, and a negative result 
must not be accepted without examining under the 
microscope any drop or fragment within or upon 
the needle In cases of multilocular effiiSKm die 
emptying of one loculus only is of course an in- 
complete measure Such cases can be dealt with 
only by repeated puncture. 

The chest, as a rule, is to be tapped in the sub- 
axillary area, where there is little danger to other 
organs Reasons to the contrary may present 
themselves in the case of adhesions tying the lung 
or diaphragm to the side or h&ck of the cavity, of 
displacement of the heart, or of deformity. An 
oedematous area must be avoided, as access of _pas 
may convert it into a large cellular abscess. The 
pointing of an empyema forward is no indication 
for an anterior opening, as this pointing will recede 
when a lower opening has b^n made; nor is 
the distant sound of respiration over the back of 
the affected side a reason for declining to operate 
steriorly Let any bulging of intercostal spaces 
looked for, as at such a spot false-membranes 
are probably scanty ; and let it be ascertained that 
there is room enough between the nbs for ^e 
insertion of a finger into the cavity ; if not, a nb or 
two must be resected. The wnter used to prefer 
the eighth space m a line with the angle of the 
scapula, but safe as is this position, and good 
for bottom drainage, elevation of the diaphragm 
often defeats the Utter purpose and interferes with 
the tube The antenor axillary line is too for- 
ward for safety and for drainage; the postenor 
line, or perhaps a httle behind it, is usually the 
best place Except, perhaps, in a very stout per- 
son a little difference in the thickness of the 
chest-wall is unimportant. If it should appear, 
however, that the flmd is so limited or encysted 
that It does not gravitate to the bottom of the 
cavity, or that it has a more antenor seat, a 
tentative puncture must be made at the dullest 
spot, regard being had, of course, to the posiUon of 
neighbounng organs. Some years ago a < dry tap* 
was a great disappointment to the patient’s ftiends, 
and an annoying rebufif for the physician. Now 
we are better aware that m obscure cases of cur- 
cumsenbed effusion such explorations may foil 
again and again and yet be fin^y successful, or in 
any case be an indispensable means of obcaimng 
information. 

After disinfection both of skin and instrument, 
the needle of the synnge must be thrust quickly 
through the tissues into the cavity, the operatw 
being careful to enter a little below the mid ipaioe, 
so as to avoid the penosteum of either lib, and the 
intercostal artery above. There is no objection to 
freezing the skin beforehand, but if the ed^ ot 
the canula present no ndge upon the trocar te 
stab is not very painful. If tne fluid drawn be 
clearly serous, it may be well to wait a day ot tifto 
to see whether a simdl draught will aet up abaoep- 
tion of the reit Many auch eaaaa m oo toooA 
If the caae, aa la veiy oommoo, be of a tnheici^ 
nature, the reabaorfdoo, thua aeodoated, ll^qr, aa 
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is alleged in peritcniitis, be useful by the introduction 
of some antiaotal &ctor into the blood. Certainly 
many of the cases in which absorption is thus starteo, 
eith^ in pleura or peritoneum, do unexpectedly 
well. As a rule, however, it will be needful to pro- 
ceed to a further evacuation of the cavity. Su 
Paracentesis; Aspirator; and Pleura, Sur- 
gery of. 

It may be desirable to inject one-fifth of a grain 
of morpmne beneath the skin after the operation, 
in order to relieve any irritation either by cough 
or otherwise, and to secure subsequent rest. In 
some favourable cases no second tapping is needed, 
and the heart tends to recover its position on the 
completion of the operation, moving three inches 
perhaps in the course of it. In two cases in which 
the writer noted reduplication of the second cardiac 
sound before tapping, the «gn ceased at once on 
the emptyii^ of the cavity. In other cases, even 
of serous effusion, the severity of the pleurisy may 
have so fettered the lung that the readjustment of 
the parts is much more gradual, and the space of 
the effusion is reoccupied but slowly by the un- 
folding lung, and the yielding of the chest-wall and 
mediastinum. In this respect there is not much 
difference between serous and purulent formations, 
save, of course, that neglected cases are more likely 
to have become purulent. A rapid return of the 
physical signs to the normal is a very good omen, 
and in cases promptly dealt with this is now a 
common experience. Moreover, if large adhesions 
take place they seem to stifle tubercle. In cases 
of slower recovery we get less help from physical 
si^s, the conditions within the chest being in a 
more stable state of perversion. In pleuro- 
pneumonia the lung may not be able to expand 
after a paracentesis for the pleurisy, so that only 
some ten ounces or so may be obtainable by resili- 
ence of the ribs. It is rather the rule than the excep- 
tion for some dulness to remain below the scapula, 
and this alone is no indication for repeating the 
operation. In many cases, however, perhaps in 
the majority, often without any recunence of 
fever, the cavity refills, and aspiration may have 
to be repeated more than once. It is proper, there- 
fore, to warn the patient of this beforehand, lest he 
be discouraged. 

If there be subsequent p^n or elevation of tem- 
perature, these, under or^nary circumstances, will 
prove to be transient, but if the rise of temperature 
continue after the first day or two, the formation of 
pus is to be feared. This event is not infrequently 
attended by a re-awakening of pain. As a rule, the 
pus must be evacuated by free incision as soon as 
discovered. An anaesthetic must be used that the 
operation may be performed deliberately. Chloro- 
form in these cases seems to put less strain upon 
the limited breathing-powers than ether. If for any 
reason, such as renal disease, general anaesthesia 
be undesirable, it may be obtmned locally. See 
Anaesthesia, Local. 

From the time of the operation the temperature 
should fidl rapidly to the normal, especially if the 
patient can be in the om air, the value of which 
cannot be overrated in tnese cases ; if it rise again, 
the rise will be almost surely due to occlusion of the 
opening. 

In t& exudations of phthisical or carcinomatous 
disease, operation may be justifiable by the tem- 
porary relief given to the sufferer; paracentesis 
iDlist, however, be prefened to incision as long as 


possible, as the Incision may not heal. If aftei 
the removal of a collection of pus, and the esta- 
blishment of really free drainage, the discharge 
become more offensive and the fever remain, the 
disease is probably a progressive tuberculosis, and 
the forecast unfavourable. It will be remembere^ 
however, that the pus may not all be included in 
one cavity, or in cavities which communicate ; if so, 
each separate cavity must be opened. 

There is no substantial difference of method in 
operating upon a case in which a pulmonary or 
other ill-placed fistula has already formed. The 
performance of the operation in such cases, if the 
bronchial opening be free and not valvular, and 
especially if there be much adhesion and length of 
sinus, is not generally indicated ; and its need must 
be estimated by the behaviour of each particular 
case, especially by the temperature and the freedom 
of expectoration. In these cases the open-air treat- 
ment may suffice. In rare cases it may be possible 
to drain a pyopericardium through the pleural 
opening. In double empyema a day or two 
should, if possible, be allows to intervene between 
the two operations, especially in children ; there is 
some risk of collapse or of pulmonary o^ema in 
doing both operations together, unless the empyema 
be encysted on one or both sides, when operation 
adds little to the disturbance. 

After each or any removal of fluid from the 
chest the re-expansion may be assisted by respira- 
tory gymnastics, by graduated exercise, by the 
inhalation of compres^ air, or by residence at 
high elevations. Massage and faradism may be 
useful. Finally, the importance of treating the 
patient from the time of operation in the fresh air, 
as in phthisis, must be emphasised. The writer 
has seen very unpromising cases answer surpris- 
ingly to this method, even where operation was 
inadvisable. 

3. Pneumothorax. — Fr. Pneumothorax \ Ger, 
Lufibrust. 

Pneumothorax is the state in which the pleural 
cavity, normally non-existent as a space, contains 
air or other gas. If the air or gas be present 
together with pus, blood, or a watery fluid, we give 
to the resulting states the compound names, Pyo~ 
pneumothorax y Hamaiopneumotkarax^ and Hydro- 
pneumothorax respectively. The gaseous content in 
these cases may precede the entry of the fluid or 
succeed it ; or it may be generated in the cavity by 
specific bacteria. 

iETiOLOGY. — Pneumothorax is a commoner event 
than would be supposed, were we to confine our 
attention to cases recorded under this name. It 
is often an incident in the course of other diseases, 
and of none more often than pulmonary tuber- 
culosis. Pneumothorax sometimes, but rarely, 
seems to appear as a primary event, disappearing 
again without further complication; usually it re- 
sults from wounds of the chest, purulent pleuritis, 
phthisis, ulcemtion (simple or carcinomatous) of 
the oesophagus, stomach, bowel, or gall -ducts, 
and so forth, opening into the cavity. If air be 
admitted mechanically to the pleural cavity, de- 
composition of other contents add to the volume 
of tlut which was admitted. Even in those few 
cases in which pneumothorax seems * idiopathic * — 
in which, that is, we find pneumothorax to be the 
eminent morbid state — we are bound nearly always 
to assume this state to be secondary, ana due to 
some perforation the cause and place of which may 
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escape recognition. Vet m some rare cases a 
strain seems to have ruptured the lung. Three 
cases in the writer’s experience, occurnng during 
violent exertion in vigorous men, recovered per- 
manentljir in a few days ; but, though tubercular 
perforation rarely or never heals, it is difficult to 
suppose that in any such cases the lung was perfectly 
sound Cases due to wounds of the chest find their 
place elsewhere 

In empyema pneumothorax is apt to follow per- 
foration of the lung with ejection of the pus up- 
wards ; or, more rarely, perforation of the chest- 
wall by ulceration outwards In these cases of 
PyopneumothorcLx we have to deal, of course, with 
an abundance of both pus and air in the pleura. 
Pneumothorax, as we have seen, is a common com- 
plication of phthisis pulmonalis. When it occurs 
in the later stages of the disease, it often escapes 
observation ; in the earlier stages its symptoms are 
less likely to be overlooked Its occurrence may 
be determined by such a strain as a fit of coughing. 
That pneumothorax is not a still more common 
result of ulcerative processes in the lung is due to 
the anticipation of a breach of surface by previous 
adhesive inflammation In phthisis the perforation 
IS often minute, and the quantity of matter escaping 
into the cavity small— so small as to be inadequate 
to produce the physical signs of fluid contents. 
For obvious reasons the bursting of a phthisical 
cavity into the pleura is very rare , perforation is 
due to the ulcerative action of a superficial deposit 
upon the visceral pleura , such being its nature it 
rarely heals, but it may be enclosed by consequent 
adhesions In other cases the escape is more abun- 
dant, or a more abundant effusion comes from the 
pleura itself, as a consequence of the resulting irrita- 
tion We have then to deal with an obvious sero- 
pneumothorax or pyo-pneumothorax In cases due 
to tubercular perforation the effusion is generally 
serous, and if into a circumscribed cavity the sac 
may close up by adhesion Air thus entering the 
pleural cavit), unless it pass through septic chan- 
nels, is purified from such elements by its filtration 
through the lung The mode of the opening by 
which air escapes into the pleural cavity is of chief 
importance , it may be, and often is, valvular^ so 
that Its entry dunng inspiration may not be balanced 
by Its exit ; in this case air accumulates under 
pressure If, as in empyema, the lung be already 
collapsed, this pressure is the less distressing ; if 
the lung be wholly or in part open, the pressure 
adds to the degree of the sudden embarrassment 
due to rapid retraction of the lung, absorption of 
Its air by its blood, and encroachment upon the sur- 
rounding parts, including the opposite lung The 
valvular action does not usually depend upon the 
shape of the orifice, but upon the retraction on 
expiration of the lung around it This kind of 
pneumothorax, unless circumscribed, is relatively 
frequent, and more mischievous, as the tension may 
reach a very high degree. If the air have free 
issue, the pressure within is not above that of the 
atmosphere, and the air is readiW reabsorbed In 
punctunng the chest-wall with a fine trocar, in cases 
of serous eflusion, the lung is sometimes wounded, 
and air escapes into the pleura. The accident is 
an untoward one ; air passii^ through a healthy lung 
sets up no putrefaction, and is itself quickly absorbed, 
but a large quantity suddenly adimtted may add a 
good deal to the sunocative distress of the ^tient. 
Perforation into the < pleural cavity by ulceration, 


umpiqor cancerous, either in the lung itself or in 
such neighbounng organs as the oesophagus, the 
stomach, the bowel or connected ducts, is not very 
rare ; the entry of air, food, or other foreign matters 
into the pleura in such cases adds greatly to the 
distresses of the latter days of life. 

The last cause which needs notice is the action of 
aerogenic microbes in the cavity. Of these rare 
cases the wnter has seen very few. In the last of 
them, a slow pleunsy of the right base, the dulness 
of fluid rose nearly to the spine of the scapula, with 
Skodaic resonance above. Two or three days later 
an area of resonance of subtympanidc clmracter 
formed in the midst of the dull patch and extended 
dunng the following two days. On percussion a disc 
of resonance was surrounded by a dull ring of perhaps 
a third of the common radius On operation gas 
bubbled out and about a quart of turbid serum 
flowed away, of a peculiar but not gangrenous odour. 
After resection of two nbs the diaphr^m and 
parietes were examined with the finger Excepting 
some strong adhesions the results were native ; 
the surfaces smooth, no sign of perforation, no 
fluctuation, no evidence of pulmonary gangrene. 
But the operation gave no relief, subcutaneous 
haemorrhages appeared, and the patient sank with 
subnormal temperatures and rapidly failing hearL 
Unfortunately no specimen of the fluid was re- 
served for b^tenolc^ical examination, nor could a 
necropsy be obtained 

Anatomical Charactbrs — A patient rarely 
dies of simple pneumothorax ; or if death be mainly 
due to this, yet unless it occur within the first few 
days It is probable that some considerable inflam- 
mation will be found also In the vast majonty of 
cases, of course, the pneumothorax is secondary to 
some other disease, and any fluid or other matters 
found with the air in the chest may be due, not to 
the mere admission of air into the cavity, but to the 
admission of decomposing elements into it As con- 
cerns air alone, we have only to say that in the cases 
in which air has reached the pleura by a valvular 
opening, the affected side of the chest may be visibly 
distended. In such a chest the pressure of the con- 
tained air will be positive, and on puncture may 
escape with a hissing noise; the out-rush may 
indeed be strong enough to blow out a candle. 
This air is usually deoxidised, and nch m car- 
bonic acid ; if there be decomposing matters in 
the cavity, it is likely also to contain sulphuretted 
hydrogen Neighbounng parts, especially the heart, 
will found more or less dislocated, directly as 
the degree of positive pressure and inversely as the 
amount of adhesion. Bilateral pneumothorax, unless 
the lun^ be widely extended by adhesions, is, of 
course, incompatible with life , 11 on necropsy it be 
found double, we may be sure that, on one side 
at any rate, it came on at the moment of death, 
and in this cavity no effusion will be found. If 
the opening eludes observation, it may be discovered 
by filling the cavity with water and injecting air 
the trachea. 

Symptoms, — The symptoms of pneumothorax 
are of course the more distinct the less the sym- 
ptoms of the primary malady* In those rare cases 
m which pneumothorax^ comes on suddenly as dke 
pnmary oisease — ^t is, in which the mode of 
entrance of air into the pleural cavity is un- 
known— we find the chief symptoms to be 
dyspnoea and a sense of fiuntness $ pain is a less 
uniform but often very severe lymptom, and worst 
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when the entrance of air is followed by irritation 
and inflammation due to the fluid or solid matters 
which accompany the giweous. Aseptic air alone 
does not set up much irritation. Fever, in like 
manner, depends not upon the entrance of air, but 
of the irritating matters which accompany it. Like 
the pain, it may be considerable ; it may not be 
present at all ; or, again, it may bedost in the fever 
of the primary malady, or betray itself but as a 
di^ht exacerbation of this fever. The dyspnoea, 
chiefly mechanical, in part reflex, is necessarily 
attended by increase of pulse-rate ; the two events 
being but different aspects of the same machinery. 
The degree of these accelerations depends upon the 
rapidity of attack, the amount of previous accommo- 
dation in the chest, and the quality of fluid and 
solid concurring with the gaseous escape. That in 
full or extensive pneumothorax the symptoms are in- 
^avescent, and far more injurious, with the valvu- 
lar mode of opening we have already pointed out. 
The escape of air with irritating matters suddenly 
into the open pleural cavity of a person suffering 
but little, if at all, from a tubercular ulceration, 
or of one surprised by an accident in the midst of 
health, may cause dyspnoea almost suffocative in 
degree ; intense pain, anxiety, lividity, clamminess, 
chilly breath, faintness, great acceleration of 
the pulse, and distension of veins in the neck. 
On the other hand, in pneumothorax occurring to- 
wards the end of phthisis, when a pulmonary ulcer 
breaks through a pleura widely adherent about a 
lung already half destroyed, the attack of chest -pain 
which follows a bad fit of coughing may be put 
down, like the dyspnoea and the pulse-rate, to the 
fatigues and distress of a restless night. The patient^s 
general condition may not be much altered in such 
cases. Cough and expectoration in simple pneumo- 
thorax are slight ; but if pneumothorax be esta- 
blished on the bursting of an empyema into a 
bronchus, expectoration uniformly purulent will be 
the most prominent of the symptoms. Emphysema 
of the skin may also result ; on the other hand it 
may be present without pneumothorax, even in cases 
of simple fracture of rib, and in cases of interlobular 
emphysema passing to the neck by way of the 
mediastinal tissue. In the majority of cases liquid, 
serous or sero-purulent, accumulates in the cavity ; 
and may often be detected within twelve hours. 

The physual signs are as follows : the affected 
side, in valvular cases in comparatively young per- 
sons, may be enlarged in gii^ and of a rounder 
form. It is, moreover, still in respiration, the half 
of the chest being fixed (probably in the inspiratory 
position), or only draggra a little by the efforts of 
the accessory muscles ; the intercostal spaces may 
fill up ; air, like liouid efliusion, may press down the 
diaphragm, thrust the mediastinum aside, and change 
the place of the heart, liver or spleen. In all cases 
the lung of the aflfected side, if free, will tend, of 
course, to retract, at least to the pojint of equili- 
brium of the elasticity. In non-vaivular cases the 
aflfected side may fall in, so as to be of less girth 
than the sound side. Vocal fremitus mutt be ab^t 
if the lung be collapsed, or remote from the wall of 
the chest ; if the lung be adherent in part to the 
chest-wall, vocal firemitus may be so far perceptible, 
and it may be possible by this sign to map out the 
extent of the adhesion* Decubitus is usually on the 
afliected side. 

Pcseussion gives us great assistance in the detec- 
tfan of pneumothorax. There is something shout 


the loud, low-pitched and extensive, if not tympa- 
nitic, vibrations of the stricken chest, often extend- 
ing beyond the normal boundaries of the affected 
side, which is very characteristic. On the other 
hand, it is said that if, in valvular pneumothorax, 
the pleura be tightly distended by air the percussion- 
note may rise to a high pitch. In these cases a 
hammer and plexitneter are more effective, though 
diminished resistance to the finger may be noted. 
Fluid will dull the percussion considerably or alto- 
gether, in districts which will vary with the quan- 
tity of it and the position of the patient. In pyo- 
pneumothorax, with a bronchial fistula, the sharp 
line between hyper- resonance and dulness may be 
changed after a profuse expectoration. In such 
cases, as in all of free non-valvular opening, per- 
cussion is more tympanitic ; there is little or no 
thrusting aside of neighbouring parts. The chest 
is often retracted. If the opening be large, 
cracked-pot sound may be obtained. In valvular 
cases by palpation with percussion dislocation of 
neighbouring parts and organs may be ascertained. 
If we confine ourselves to the pneumothorax, 
auscultation is generally almost negative ; in rare 
cases we may detect by a blowing (amphoric) sound 
the entrance and exit of air by a free opening. In 
such cases fluid is always present as well ; and a 
few resonant crepitations may also be heard near 
the shoulder-blade. The voice-sounds also and the 
cough may be more or less amphoric. Vesicular 
breathing is never heard. In pneumothorax there 
is often present the peculiar epi-phenomenon called 
metallic clangs due to certain inharmonious over- 
tones, which arise under conditions of which we 
know little. It never apj^ars at the beginning, 
and sometimes disappears in the course of a case. 
After death this metallic echo is always to be 
obtained. Succussion, known to Hippocrates, U 
obtained by shaking the patient laterally, when, 
if free fluid be present, a splash will be heard. 
The echo of splashing, bubbling, or dripping fluid 
{gutta cadens) in the air-containing pleural cavity, 
and indeed alien sounds generated inside the patient, 
such as the heart-beat or cough, may take the 
metallic clang from the chest-cavity, and may 
betray pneumothorax or illustrate it. The bell- 
sound, heard on listening while a bystander taps 
with a coin another coin laid on the wall of the 
chest, is well known. Most of these phenomena 
are best heard by laying the ear on the chest. In 
the same case, at different times, such sounds may 
be heard, even at a distance, or may be inaudible- 
variations which are due to mechanical conditions 
dependent upon the formation of false membranes, 
the freedom of the fluid contents, the proportions 
of the cavity, or the pressure of the contained 
gases [see Physical Examination). In a case of 
pneumothorax caused in an apparently quite healthy 
young man during a gymnastic effort, a succession 
of tinkles was heard, not only by his physician, but 
by the bystanders. The sounds, which con- 
tinued more or less freouently for some little time, 
seemed to be caused by oubbles of air issuing from 
the hole in the lung and breaking into the cavity. 
The patient recovered quickly, and has remained 
well up to the present time (fifteen years, at least). 
Finally, m skiagnyhy the abnormal clearness of the 
affected side, the depression of the diaphragm, and 
the shadow- of the retracted lung are mani^t, and 
possibly even waves of succussion. 

Diaonosis.— I f the presence of adhesions pre- 
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vent the development ot the above symptoms, the 
case may be more obscure, but by so much the less 
senous As, on the one hand, in an enormous 
moist pulmonary cavity it is conceivable that me- 
tallic and succussion-sounds may be heard, so, on 
the other hand, pyopneumotliorax, restricted by 
adhesions to small dimensions, might simulate a 
pulmonary cavity. Dis^nosis might be impossible 
m such a case, but, speaking generally, the dulness 
and retraction of the chest-wall over a cavity would 
declare the diagnosis Distension of the stomach 
with elevation of the diaphragm, or a diaphragmatic 
hernia, could rarely be mistaken for pneumo- 
thorax by anyone who fairly took into considera- 
tion all the facts and history of the case Splash- 
ing in the stomach is a much less constant phe- 
nomenon, and IS obtained by different handling , it 
varies also in clang Still, in a particular case of 
a large stomach suspend^ by adhesions, some 
embarrassment arose. A persistence of respiration 
in the upper part of the chest, signs of mischief 
below the level of the diaphragm, and perhaps the 
position of the heart, with the history ot the illness, 
would assist diagnosis. Skiagraphy may help us 
in such cases of doubt As empyema, especially 
in children, may lead to purulent pericarditis, so 
may pyo-pneumothorax by perforative process 
have pyo-pneumo-pertcardtum added to it Em- 
physema of the lungs may give rise to percussion- 
sounds of * horse-hair cushion ’ quality or as deep as 
in pneumothorax Emphysema, however, is prac- 
tically always bilateral, it is rarely dissociated from 
signs of open bronchial tubes and vocal vibration is 
not abolished In cases of pyo- or sero-pneumo- 
thorax there may be a difficulty in determining the 
quantities of fluid and of gas respectively in the 
cavity , as much as three quarts of fluid may co- 
exist with a great deal of resonance above it. 
Where skiagraphy can be practised, the level of 
the fluid may thus be distinguished from the ab- 
nornally bnght air-space above In emphysema 
the pulmonary area is abnormally bright on both 
sides , but in pneumothorax it is still brighter, and 
is unilateral. The position of the lung also may 
be perceived The diaphragm (in cases of high 
pressure) may be depressed on the affected side 
Adhesions may modify all the phenomena in- 
flnitely For the differential diagnosis of sub- 
phrenic abscess, often difficult, reference is made 
to this title Diaphragmatic hernia {sc^ p 386) 
presents a curved upper outline, succussion fails, 
And the history of the case is different 

Prognosis — This obviously depends so largely 
upon the causes and circumstances of the pneumo- 
thorax that general directions are impossible. The 
pr(^nosis of chest- wounds, of phthisis, of empyema, 
•contains differences too wide for formulation. The 
percentage of deaths on the total number of cases 
IS very heavy, perhaps 80 per cent. The tendency 
of air in the pleura, in the non-valvular cases at 
Any rate, is to absorption. It is asserted that 
neumothorax, by sudden oppression of the lung 
y the indrawn air, may cause rapid or even 
sudden death. 

Treatment. — The treatment ot pneumothorax 
must depend greatly upon the nature of the primary 
malady. Some cases need no treatment at all. To 
operation in pyopneumothorax from empyema we 
have referrea ahready. Whether dn a case of 

e tbisis pyo-pneumothorax should be dealt with 
operauon, or not, is a question usually, but not 


always, to be decided in the negative. Cases occur 
in which the pressure or character of the eflfusion, 
and the chronicity of the lung-disease, may out- 
weigh the risks, needle-puncture should be tried 
alone in the first instance In wounds of the 
chest-wall, or of the pulmonary pleura, the punc- 
ture rarely closes so soon as to imprison the air 
in a state of higher tension than the atmosphere 
In valvular cases the displacement of organs and 
respiratory distress may call urgently for relief. If 
so, a fine trocar must be inserted into the chest, 
and by means of a tube the air and any hquid run 
off through stenlised water In such cases wnth 
recurrent mischievously high intrapleural pressures, 
a permanent outward opening with tube and anti- 
septic dressings may be necessary, m the hope that 
favourable adhesions may form Anaesthesia must 
be local only. The hypodermic use of morphine 
is not only valuable in soothing the pain and dis- 
tress of pneumothorax, but also in preventing coti^h 
or deep inspirations which, m valvular cases, compel 
more and more air into the cavity 

4 Pleura, Dropsy of — Synon. ; Hydro- 
thorax , Fr Hydrothorax ; Ger Brustwassersucht. 

Hydrothorax is to be classed with dropsies else- 
where, and IS often the companion of ascites and 
anasarca It may exist alone, but is rarely uni- 
lateral It never exists as a sole malady We 
may say generally that it is apt to arise under the 
following circumstances* when the whole circulation 
IS so impeded that venous pressure is increased, 
as in heart-disease , when venous arrest is due to 
some local causes, as, for instance, to the pressure 
of swellings upon veins, or to venous thrombosis ; 
when the bronchial glands are enlarged ; when in 
renal disease the removal of water from the system 
is checked and the blood vitiated , or, finally, when 
the quality of the blood is so detenorated in the 
cachexia of cancer or other chronic disease, that its 
serum oozes from the vessels. In the first and 
third cases we should expect to find dropsy in 
both pleural cavities, but such transudations rarely 
stand at the same height in both ; indeed the con- 
tents of one of them is often so small m volume 
that the hydrothorax may seem at first to be uni- 
lateral The nght side is generally die fuller, 
but the difference usually depends upon posture. 

Diagnosis — The diagnosis of hydrothorax and 
Its measure are easy, except in the cases where 
the effusions are restrained by adhesion Vesicular 
breathing may not be absent, as the lung moves 
more readily than in pleuritic effusion ; pressure- 
signs are rarely observed ; the line of dulness does 
oUen shift (while in inflammatory effusion it prac- 
tically does not), and in systemic disease there vail 
be dropsy elsewhere The pleuntis of arterial and 
renal aisease, often an early event, is unilateral; 
the effusion contains fibnnous clots, apd the pleura 
IS thickened. When hydrothorax co-exists with 
intrathoracic growths, these signs may not &]^y> 
and the needle alone can decide The flmd ts 
clear, slightly albuminous (2-3 per cent.) aatt 
under sp « 1014-17. A higher sp. gr. adthoot 
fibrin would suggest tubercle or carcinoma. Before 
assaying the sp. gr. the fluid should stand a 
for coagulation and to let any gases escape from it 
Treatment. —Hydrothorax in the majoiity of 
cases IS not formidable in itselfi and (beii% not un- 
commonly an event of the last days or homrs of 
life) may be unnoted till the necropsy. Diuretics 
and byotagogue purgatives act more rea^ y in 
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hydrothorax than in inflammatory serous efiusions ; 
still, if the fluid increase so far as to harass the 
breathing or to add to the dangers of the disease, 
it shcatld be drawn away by a fine trocar. The 
operation may be repeated a great number of times 
if^ re-accumulations make it necessary ; and some- 
times after repeated withdrawals it ceases to recur. 
In heart-disease or arterial degeneration the trans- 
udate is not rarelv tinged with blood. 

5. Pleura, Haemorrhage Into. — Synon. : 
H<emotkorax » — Effusions may be bloodstained, as 
we have said, even in simple pleurisy ; but this is 
more common in such conditions as scurvy, tuber- 
culosis, or cancer. A purely sanguineous effusion 
is generally the result of wounds of the chest or its 
viscera ; but it may arise from within, as from 
rupture of a blood-vessel or of an aneurysm, or 
from a bleeding cancer. The means of examina- 
tion or treatment of such cases, in so far as these 
are possible, may be gathered from the preceding 
sections. Haemorrhage into the pleura from direct 
extravasation may be left awhile, on the chance 
of re-absorption, but if this does not seem on the 
way, or life be threatened, a tentative puncture 
may be made, with scrupulous antisepsis. If the 
issue be ichorous the patient will probably become 
febrile, and the major operation be needed. 

6. Chylothorax. — A very rare event, due to a 
breach in the thoracic duct, by wound, erosion, or 
pressure -distension. Ckylifortn effusions^ which 
probably account for nearly all the cases on record, 
do not contain chyle proper, but are milky from 
fatty particles and cholesterin, due to degenera- 
tion of cells of pus, epithelium, tuberculosis, or 
cancer* Such effusions are not very uncommon, and 
might, of course, have the addition of chyle proper 
if the duct were perforated. A rapid degenera- 
tion of cells, cancerous or tubercular, may give rise 
to a quantity of £at-droplets so great that a layer 
of fat may be seen on the top of the sexosity with- 
drawn 1^ tapping. See Filariasis. 

7. Pleura, Morbid Growths In.— Primary 
cancer of the pleura is infrequent, but the part 
enjoys no freedom from the invasion of sarcomatous 
or carcinomatous growths from neighbouring parts, 
as frequently from mammary cancer, of which it 
may be the fatal conclusion. It may occur before 
or after excision. From the cancer in the wall of 
the chest simple inflammation often extends to the 
pleura, and produces the ordinary results* In cancer 
of the lung the pleura, costal or diaphragmatic, is 
rarely spared, and seconda^ deposits usually arise, 
as it were, simultaneously in these ports, and in the 
pericardium ; so that the primary seat may be in- 
distinguishable. Cancer is usually seen in the form 
of small flattened or rounded elevations, rich in 
blood-vessels. False membranes in these cases may 
attain enormous thickness, and friction may be loud 
and persistent^ If septic matters escape into the 
pleund cavity its effusions, which may be serous, 
purulent, chyliform (q.v.) or even sero-fibrinous, 
will soon become putrid. Blood oozes readily from 
any highly vascular formations — whether cancerous, 
tubercular, or simply inflammatory ; and mav be 
^n in the fluids withdrawn, but a deficiency of fibrin 
in a bxmorrhi^c eflusioo wmild stisgest cancer. 

There is little more to be said or dbe Sfmptoms 
and rigns of such cases than will be found m fmer 
l^rts of this article ; and under MfiDiASTlNUM, 
Diseases of, p, 967. The diaipiosis of cancerous or 
other such ma ss es from their own efiusionf, or 
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from other eflusionSt may be impossible without 
the needle, which, if it enter the morbid growth 
itself, conveys unmistakable information to the 
finger. A scrap of the growth may be withdrawn. 
The distribution of areas of dulness in cases of 
morbid growth often enables us to distinguish them 
from cases in which the anatomical boundaries of 
the chest are respected, or the action of gravita- 
tion unimpeded. Enlargement of tracheo-bronchial 
glands may be detected beneath the sternum or in 
the interscapular space ; or again in the supraclavi- 
cular fossa, from which latter they might be re- 
moved and examined microscopically. Fever is 
usually but by no means always absent. Still after 
all in most cases early diagnosis is difficult. 

The prognosis will not depend upon the pleuritic 
changes ; and the only remark to be made on the 
treatment is that paracentesis, in the secondary 
effusions, is not wholly to declined. Some 
patients have obtained from repeated puncture 
perhaps a prolongation of life, certainly a relief of 
suffering. If in case of doubt the removal of a 
substantial effusion give little or no relief, morbid 
growth may be suspected. 

Hydatid of Pleura , — Hydatid is rarely met with 
in England either in pleura or lung, and in either 
occurs rather as a secondary than as a primary event. 
The most common source of thoracic hydatid is the 
liver, whence it tends to invade rather the right 
side of the chest, and may rise nearly to the clavicle. 
In some cases, when the cyst is comparatively small 
and unbroken, its nature may be suspected from its 
position and outline. 

In other cases, and especially if the cyst has rup- 
tured into the pleural cavity, physical diagnosis may 
give no conclusive evidence, and we must make 
what we can of the history and other circumstances 
of the case. The fluid is non -albuminous, of low sp. 
gr., and contains booklets (p. 462). The occur- 
rence of pain suggests pleural relations. 

When a hydatid cyst breaks into the pleural 
cavity, its treatment falls under the ordinaiy rules 
of pleuritic effusion, but aspiration alone will not 
suffice for a cure. T. Clifford Allbutt. 

PLEURA, Surgery of. — The operations upon 
the pleura fall naturally into two groups, those un- 
dertaken (1) for purposes of diagnosis, and (2) for 
purposes of treatment. 

1. For purposes of Diagnosis. — The best in- 
strument is a laj^e hraKiermic syringe that can 
be rendered absolutely aseptic. The needle is 
thrust through the middle of an intercostal space at 
a spot which is well within the limits of the area 
suspected to cover a collection of ffuid. In cases 
where the patient is very nervous and apprehensive 
of pain, the skin should be frozen at the spot 
selected for the insertion of the needle. Inasmuch 
as the pain is so slight and momentary, it is justi- 
flable to treat the apprehension of the {latient by 
suggestion, and to wipe the area of skin with a 
iuUtance which the patient is told will prevent 
the pain. To inject any local anasthetic would 
cause almost as much pain as the exploring 
needle itself. If no fluid escapes into the syringe 
as the piston is pulled back, the depth of the point 
of the needle from the surface should be gradually 
varied. If the result be still nemtive the syringe 
should be detached from the needle and the latter 
cleared means of the usual stylet ; the syringe is 
then attached again and another attempt made fit 
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the same spot It is usual to insert the needle in 
several places, say three or four, until a positive 
result IS obtained. If the needle and fringe have 
been cleaned out with carbohc>acid lotion and 
several drops of this fluid have remained m the 
syringe, this may cause coagulation of any albu- 
minous fluid in the lumen of the needle, and thus 
plug the passage Another important drawback to 
the use of carbolic-acid lotion is that even if fluid 
IS found It may be altered in appearance by mix- 
ing with the carbolic-acid lotion ; thus, to a some- 
what inexperienced eye, a few drops of serous fluid 
mixed with a drop or two of carbolic lotion, may 
resent the appearance of pus If it be thought 
est to cleanse the S3nringe with carbolic lotion, it 
is important to finish the cleansing with some 
bonc-acid solution or a little boiled water. 

At the present day the treatment of pleuritic 
effusions depends to a large extent upon the kind of 
micro-organism producing the inflammation, and 
therefore it is most important to ascertain what 
micro-organism, if any, there is in the fluid. If 
suitable stenlised tubes with nutritive media are to 
hand, the inoculation should be made at once 
direct from the syringe If, however, the fluid 
has to be sent some distance it should be emptied 
from the synnge into an empty sterilised test-tube, 
or the needle itself be sealed with wax and sur- 
rounded with aseptic wool or hnt, and sent to 
the bactenolc^st without delay Owing to the 
fact that tubercle-bacilli are often absent in effu- 
sions from a tuberculous pleura, or at any rate 
owing to the fact that the tubercle-bacillus cannot 
be demonstrated, inoculation of guinea-pigs may 
be the only certain means of diagnosis ; definite 
instructions should therefore invariably be sent to 
the bactenologist as to the nature and source of the 
fluid and the exact information required. 

2 For purposes of Treatment — The 
pathological condition demanding operative inter- 
ference IS the presence of fluid in the pleural cavity 
which either by its quantity or its toxic action is 
producing mischief Broadly speaking, there are 
two kinds of fluid which are met with, (l) Clear 
or slightly turbid, as met with in ordinary ‘ pleurisy 
with effusion , ’ and (2) thick or purulent, varying 
in consistence and appearance according to the 
nature of the disease 

It IS not within the province of this article to 
discuss the indications for deciding upon any definite 
line of treatment 

The methods used for evacuating pleural effusions 
are aspiration and incision with drainage 

(A) Aspxratum of the Thorax^ Thoracocentesis, 
An enormous vancty of apparatus has been devised 
for this purpose ; most of the instruments aim at 
emptying the pleural cavity as completely as pos- 
sible in one operation. Of recent years vanous 
methods for permanent aspiration have been de- 
vised and used with considerable success, especially 
on the Continent. In Great Britain simple aspira- 
tion, removing as much fluid as possible at one 
sitting, is the usual practice. The condiaon of the 
patient must be carefully watched, and the with- 
drawal of fluid stopped the moment the patient 
shows any signs of collapse. The fluid should be 
removed slowly and, according to some autbondes, 
never more than 50 or. should be removed at 
one sitting. The criterion as to the amount that 
can be removed at one time really depends upon 
the condition of the patient, which must be most 


carefully watched. At the London Hospital Dieu- 
lafoy’s aspirator is the one in general use. It is 
unwise to employ an apparatus where any marked 
d^ee of forced aspiration is used. Ouier wdl- 
known apparatus are Potain’s aspirator and its 
vanous modifications, especially that by Debove, 
in which all stopcoclb are done away with. See 
Aspirator. 

Operation of Thoracocentesis, spot for aspi- 
ration having been selected, the skin is well cleaned 
and rendered aseptic. If the collection of fluid is 
considered by the physician to occupy the whole 
pleural cavity the exact pomt for aspiration is 
usually left for the surgeon to decide upon. The 
consensus of opinion seems to be that the best 
spot IS a point m the mid-axillary line between 
the fifth and sixth nbs Next in favour to this 
pomt IS a Spot below the angle of the scapula in the 
seventh or eighth intercostal space. Any pomt 
lower than this should be avoided so as not to 
wound the diaphragm or the abdominal organs, and 
to avoid the needle getting blocked by the rising of 
the abdominal organs as the chest becomes more 
and more empty of its fluid. The patient should 
he on his back m as honzontal a position as pos- 
sible At the commencement of the operation the 
ptient’s dyspnoea may be so great that he can only 
breathe in a sitting posture As the aspiration 
continues and the dyspnoea is relieved, the patient 
should gradually be allowed to assume the hori- 
zontal position, so as to avoid syncope. When it 
is decided that snflicient fluid has been removed, 
or when no more flmd can be obtained, the needle 
should be rapidly withdrawn and the puncture 
sealed with a little collodion. 

In order to remove all the flmd from the pleural 
cavity, a procedure which seems to the wnter to be 
absolutely unnecessary, methods have been used by 
which stenlised air is forced mto the pleural cavity 
so as to completely empty it of effusion. Not only 
does this method seem unnecessary, but it may be 
distinctly harmful To subject an inflamed sur- 
face of considerable area to sudden changes of 
pressure certainly seems unwise. 

A method 01 permanent aspiration has been 
devised by Playfair and by Bulau. The skin is 
rendered anaesthetic, and a lai|re trochar and Can- 
nula IS pushed through one of the lower intercostal 
spaces. After remo^ of the trochar a soft india- 
rubber tube IS pushed through the cannula into the 
pleural cavity and then the cannula is withdrawn. 
This tube is fixed to the skin by a couple of stitches, 
and IS connected with a vessel containing an anti- 
septic solution. In order to see the exact nature 
of the fluid a glass junction is inserted. The 
patient can walk about with the bottle in his pocket. 
Very favourable reports on this method come from 
the Continent, but it does not appear to have been 
employed on any large scale m this country. 

At the present time the operation of thoracocen- 
tesis IS limited to removing serous effusions and 
the purulent effusions of tubercular disease. Pia^ 
tically in all cases of pyogemc infection the open^ 
tion of incision and dmnage is the one mplwed. 

(B) Method of Incision and Dfmna^^ Thores- 
cotomy , — For we removal of purulent collec- 
tions from the chest this operation has bm 
pracuaed on and off since the days of Hippocrates. 
There has been a tendency to lay too miidh atreas 
tt]^ the difficulty of this operation. Bksc^UioiiefS 
with hut little funiliartty with soigtesl pMedares 
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sometimes delay in dealing with an empyema, be- 
cause they arc afraid to push a scalpel between two 
ribs, and, by postponing the operation, imperil the 
lives of their patients. 

Opttxttim of Thoraootomy. — At the outset we 
meet with the question as to whether it is advis- 
able or necessary to remove a portion of rib or 
whether a simple incision through an intercostal 
space into the cavity is alone sufficient. The 
general consensus of opinion seems to be that the 
removal of a portion of rib facilitates drainage and 
assists in the falling in of the chest-wall, which is 
one of the essential features in the iinal closing of 
die cavity. The operation should be performed 
under strict antisej^ic precautions. Every effort 
should be made to prevent the entrance of ordi- 
nary pyogenic or^nisms from without. The 
empyema may have oeen caused by micro-organisms 
whose activity is practically exhausted, or which 
rapidly die when disturbed by drainage, or a mis- 
take may have been made and a tubercular cavity 
opened. 

An incision three inches long is made over the 
seventh rib, in the posterior axillary line. The 
periosteum is incised and reflected to the upper 
and lower borders of the rib and detached careffilly 
with the intercostal muscles. When isolated the 
rib is divided with bone-forceps and about two inches 
of it removed. The thicken^ pleura is then incised 
parallel with the intercostal incision and the pus 
evacuated. Any large masses of coagulated exuda- 
tion presenting at the aperture should be seized 
with forceps and pulled out The patient is usually 
coughing at this stage, and the masses are jerked 
against the opening with each expiration. Owing 
to the fact that a sudden stoppage of the heart has 
followed flushing of the cavity it is wiser not to do 
this, but having evacuated as much of the pus as 
possible a drainage-tube should be inserted. Effec- 
tive means should be taken to prevent the tube 
slipping into the cavity. One of the best ways is 
to transfix with a large safety-pin the outer end of 
the tube. An antiseptic dressing is then applied, 
and as soon as the discharge soaks through it 
should be replaced by another. In all cases the 
tube should to shortened in a few days, and in very 
favourable cases, where the lung has expanded 
rapidly and where little or no pus escapes, the tube 
should be removed and a small gauze drain in- 
serted. 

The closing of an em^ema-cavity is due to three 
causes: (i) ilie expansion of the lungs; {2) the 
falling in of the chest-wall ; and (3) the conversion 
of the granulatioo-tissue hn^ the lung and the 
parietal pleum into cicatricial tissue. This still 
nirtber helps in expanding the lung and pulling in 
the cfaest-wdl. In certain cases these three factors 
arc insufficient to close the cavity, and a very 
awkward condition is arrived at, especially when 
the cavi^ may measure in its three planes respec- 
tively, eight or nine inches, four or five inches, and 
two or three inches. This means a very large super- 
ficial area of granulation-tisstte, generally septic and 
discharging many ounces of pus each day. To 
^tland^ is due the credit of first dealing efiec- 
tively with this condition ; recognising that nothii^ 
could be done to cause the lung to expand ana 
that the rendering of the cavity aseptic, when pos- 
is of no avail, there remains naturally the 
chnt-waU to deal with. In order to fadlitate the 
fiilUng in of the chest-wall he excised several inches 
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of several ribs so that there was an immediate, and 
afterwards a gradual, approximation of the chest- 
wall to the lung. 

As regards the operative procedure each case 
must be considered on its merits, and it is here 
that the erarience of an operating surgeon is 
essential. The operation may be a very extensive 
one, requiring high suigical skill for its proper per- 
formance. The details of such operations do not 
come within the scope of this work. 

Henry Percy Dean. 

PLEURODYNIA the side ; and 

pain). — Synon. : Intercostal M3ralgia ; Fr. Pleuro - 
dynie\ Ger. Seitenschmerz , — A name for muscular 
rheumatism or cramp affecting the chest-wall. See 
Chest- Walls, Morbid Conditions of ; Cramp ; 
and Rheumatism, Muscular. 

PLEURO- PNEUMONIA. — This compound 
word signifies a combination of inflammation of the 
pleura and of the lung itself. In all cases of acute 
pneumonia there is a certain degree of pleurisy 
corresponding to the inflamed lung ; but it is of 
little or no practical significance, there being only 
some exudation on the pleural surfaces. Pleuro- 
pneumonia implies that the two morbid conditions 
are actually associated in various degrees, giving 
rise to their respective pathological changes, and 
each thus influencing the symptoms and physical 
signs. Individual cases, therefore, present many 
diversities, in accordance with the different ways 
and degrees in which the two diseases are combined. 
It may happen that they are associated from the 
first ; or one may supervene during the progress of 
the other, in this way modifying its course and 
physical signs, and not uncommonly rendering the 
diagnosis more or less obscure and difficult. See 
Lungs, Inflammation of ; and Pleura, Diseases 
of. Frederick T. Roberts. 

PLEUROTHOTONOS { xMvpdBfy , laterally; 
and r 6 vosy tension). — A form of tetanic spasm, in 
which the body is bent towards one side. Su 
Tetanus. 

PLEXIMETER {TX^erertt, I strike; and 
a measure). — A flat instrument used in mediate per- 
cussion, by being applied to the surface of the body 
to receive the stroke of the plcssor. See Physical 
Examination. 

PLOMBIERE8, In France.— Thermal waters, 
withsomesoda, silicate, and arsenic. Mineral 

Waters. 

PLUMB18M. — See Lead - poisoning ; and 
Occupation-Diseases. 

PNEUMATOCELE {wveifmv, the lung; and 
a tumour). — Hernia of the lung. See Lungs, 
Malpositions of. 

PNEUM0C0NI08E8 (rvcv/twv, the lung $ and 
all'll, dust). — By the term * pneumoconioses * is 
meant diseases Qf the lung due to inhalation of dust. 
Upon the character of the dust depends the rapidity 
which the lung-tissue is destroyed. The dust 
given off from stone and steel dunng grinding is 
nard and angular and is therefore much more 
harmful than soot or coal-dust, which is soft and less 
angular. Mineral, metallic, or organic particles 
when inhaled into the pulmonary alveoli are capable 
of causing chronic inflammation. 
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Anthraooei» a burning coal). 

Synon. ; Coal-mmer*i Phthisis. — Until coal- 
mines were ventilated according to the regulations 
laid down by Act of Parliament, colliers, as a class, 
aufiered much from bronchitis and phthisis, but so 
effectively is fresh air earned into the furthest re- 
■cessesof mines and the foul aur removed that the coal- 
miner of to-day enjoys an immunity from phthisis 
which IS denied to the general population. It is 
the exception now to find coal-miners suffenng 
from consumption. Although the * black spit * is 
a thmg of the past, the lungs of colliers are found 
after death to be deeply pigmented without any 
pronounced pathological changes. The human 
lung IS wonaerfully tolerant of coal-dust and the 
soot from the miner’s lamp. 

Anatomical Characters, — The lungs, which 
may or may not be adherent, are frequently emphy- 
sematous and bluish-black in appearance, and 
through the pleura can be seen and felt small black 
nodules The glands at the root of the lung are 
enlarged and on section black. On cuttmg the 
lung there escapes on pressure a black inky fluid 
which stains the fingers, and the pulmonary tissue 
is black. The lungs are usually not diminished in 
size, for carbon-particles when inhaled do not induce 
fibrotic change like some other forms of dust On 
microscopical examination the black particles are 
seen along the lines of the lymphatics It is upon 
the mucous membrane of the bronchi that the par- 
ticles of coal-dust first fall when inhaled Here 
they may be taken up by the epithelial cells and 
thrown out by the expectoration Some may 
penetrate the bronchial mucous membrane, but it 
can only be a few on account of the thickness of the 
basement-membrane What causes the dark pig- 
mentation of the lung is the particles that have been 
aspirated into the alveoli There they effect an 
entrance into the lymphatics by passing between 
the epithelial cells or through stomata, and they 
subset^uently come to occupy the lymphatics that 
are distnbuted around the branches of the pul- 
monary artery. Most of the black nodules observed 
on cutting a lung are perivascular accumulations of 
carbon -particles In a similar way they also sur- 
round the bronchi or appear as long streaks in the 
pulmonary septa Thus is explained the generalised 
pigmentation of the lung. In the broncmal glands 
to which the lymphatics run the carbon-particles 
are arrested. In the absorption and conveyance of 
the pigment, leucocytes probably play an important 
part. 

Symptoms. — It was formerly held that anthra- 
costs and tubercular phthisis were naturally exclusive 
of each other There is nothing to support this 
contention. In all the pneumoconioses, destructive 
rocesses in the lung are mduced in the first instimce 
y irritating particles, but in the pulmonary lesions 
thus induced tubercle-bacilli may subsequently find 
a suitable nidus. It is only because coal-dust 
particles are little irritating and the colher works in 
very pure air that anthracosis is not more frequent. 
Once the disease is established it runs a-slow course. 
The indiviaual gives a history of recurrent attacks 
of bronchitis attended by cough and dyspnoea on 
exertion. His expectoration 1$ black. When upon 
a lung in this condition there is engrafted tubercular 
infection there occur the progressive emaciation, 
failing health and more abundant, expectoration 
observed in ordinary phthisis. 

Llthotlt a stone). --S ynon. : Silicon 


{stUx^ flint); Stonemason’s, Stonegrinder’s and 
Potter’s Ph^is. 

The dust given off hy stone and by fired clay is 
composed of silica or silicate of alumina. As the 
anatomical changes in the lungs in stonecutters 
and potters are practically the same, one brief 
pathological description wul appl^r to both. Par- 
ticles of silica are extremely imtating and destruc- 
tive to lung-tissuc. Their presence in the lung 
induces a reactive mflammation which is followed 
by an excessive development of fibro-connectivc 
tissue. The lung subsequently contracts, is hard 
and on section feels gntty, but it may be bulky if 
the amount of stone-dust contained is large. Hard 
nodules of dense fibrous tissue are often present, 
and in these can be seen and felt particles of gnt. 
At places the pleurae are densely adherent, while at 
others there can be seen projecting through the 
pleurae similar nodules to those just mentioned. 
The particles of gnt observed on section of a fibro- 
tic area do not dissolve on the addition of an aad. 
Greenhow found on incinerating a portion of ar- 
rhotic lung and boiling the ash with strong hydro- 
chloric acid that none of the ash was dissolved, and 
that the residue, which was composed of mmute 
angular particles, disappeared on exposure to the 
fumes of hydrofiuonc acid, a circumstance that 
showed the particles to be silica. Owing to retrac- 
tion of the fibro-connecUve tissue bronchiectatic 
cavities are formed in the lungs. The bronchial 
glands are much enlarged and extremely hard, and 
on section exhibit a greyish-black colour The 
lungs may show patches of catarrhal pneumonia. 
Commenang as a non-tubercular disea^ tubercle- 
bacilli may ultimately be found both in the expec- 
toration and in the lung. Sometimes the lungs of 
lead-miners become stonily hard, solid, and heavy • 
the parenchyma becomes replac^ by dense fibro- 
connective tissue and assumes a bluish-black ap- 
pearance, but on chemical examination of the lung 
the writer has never found lead therem, a arcum- 
stance which shows that just as m the stonemason’s 
and potter’s lung the cirrhosis of the organ is 
caused by particles of stone {Uad-mtfut^s phtkuis\ 
It IS interesting to note that the gramte-workeis 
of Aberdeen do not suffer from pulmonary phthisis 
in consequence of their occu^Uon. Hamilton 
attributes this immunity to the igneous ongm of 
the stone, the larger size of the particles, and the 
fact that they do not reach the j^monary alveoli, 
as they become entangled in the upper parts of the 
respiratory passages. Of all stone-cutting and 
stone-dressw occupations, one of the most un- 
healthy is French gnndstone-building. *Buhr* 
stone is extremely ha^. It is chiselled into wedges 
which are placed together to build up a grindstone. 
The men who follow this employment die in very 
large numbers. Peacock estimated the mortality 
from lung-disease to be 40 per cent, and that thie 
average age at death of 23 kbburers out of 41 was 
24*1 years. The wnter has visited most of the 
* buhx ’ stone-yards in the country and examine^, 
the men who work therein, and can bear testimonj^ 
to the views just expressed. The men are shorts 
lived, they seldom reach the age of 35, most oC 
them dying much earlier. They may t«low their 
occupation for five or ten years without feeling any 
bad effects, and then without any special exj^aaai* 
tion they l^n to suffer firom cough mod ptolase 
hsemoptytts. The illness runs a very rapid course* 
A considerable number of oidinaiy stonemaaonsi 
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too, seek relief on account of pulmonary disease by 
the age of 35-40. 

Potters Rot or Asthma. — The manufacture 
of china and earthenware is a prolific cause of pul- 
monary disease, owing to the clay and flint used 
in their production. The clay is rich in siliceous 
material. To it and the sharp angular particles of 
flint is attributed, when inhaled, the damage done 
to the lung which causes patterns rot. Of all the 
processes die one most responsible for pulmonary 
disease is the ‘scouring,* or brushing off the dust 
from the china after it has been fired. A dustier 
process is scarcely conceivable when done by hand. 
The work is generally done by women who are 
ignorant and careless. Owing to the hard and 
penetrating character of the dust considerable injuiy 
is inflicted upon the lung. Its power for harm is 
only surpassed by the dust given off in the Sheffield 
dry-grinding trades. The disease it causes develops 
slowly, at first without any constitutional symptom, 
for it is a non-tubercular process. There are 
morning cough, shortness of breath, and mucous 
expectoration; but, unlike the French millstone- 
builder, haemoptysis is usually absent from first to 
last. So insidious is the m^ady in its inception 
that, as the appetite remains good and the worker 
looks and feels well for a lengthened period he 
continues to follow his employment, thus exposing 
himself to further pulmonary implication. For a 
period he expectorates white frothy material con- 
taining a few black streaks due to the presence of 
dust, but as time goes on the sputa become puru- 
lent, the cough more paroxysmal and violent, and 
the dyspnoea even greater than in ordinary phthisis 
and out of all proportion to the amount of con- 
solidation of the lung. It is less the apices than 
the bases of the lungs that are affected. Here and 
there in the chest patches of alternate dulness and 
resonance may be detected due to consolidation and 
emphysema respectively. The disease differs from 
ordinary tubercular phthisis in its extreme chro- 
nicity and in the fact that the apices are much less 
involved. The patient retains the look of an 
asthmatic rather than that of a consumptive. The 
potter thus affected suffers like the victim of chronic 
brondiitis from dilatation of the right heart with its 
attendant troubles. Arlidge found, over a series of 
years, that the mean age at death of male potters 
aged 20 and upwards was 46^ years, while that of 
non-potters stood at 54 ; that potters had a mor- 
tally of 12*29 per cent, compare with 7*86 of other 
workpeople ; and as showing how one branch of the 
industry was more deadly tlmn others, phthisis was 
the malady in 40 per cent, of china-scourers, and 
bronchitis in 25 per cent. 

Closely allied to potter’s rot is the condition 
which is prevalent among workers in asbestos- 
&ctories. 

8teel-grinder*8 Phthisis.— So far as the Shef- 
field trades are concerned it is the ‘ dry * grinding 
that is most provocative of disease. Some of the 
ver^ fine particles of steel and stone-dust given off 
during this operation are inhaled by the workman, 
who, sitting astride his ‘ horse,* bends closely over 
the wheel upon which the grinding of scissors and 
razors is being conducted. Sooner or later, as the 
rpult of the inhalation of dusty particles, a con- 
siderable amount of tracheal and laryngeal irritation 
is induced, the voice becomes husky and there is 
cough, accompanied at first hy very little expect o- 
fation. Sub^uently there are supeiadded to the 


cough dyspnoea on exertion, pain m the chesty 
muco-purulent expectoration, progressive emacia- 
tion, and all the si^s and symptoms of pulmonary 
phthisis with recurrent haemoptysis, a circumstance 
which causes steel -|jrinder*s rot to differ symptoma- 
tically from the similar lung- affection of tne potter. 
The tibrotic changes in the lungs of steel-grinders 
have been attributed by some writers to iron-dust, 
but the amount of iron found in the lung is really 
small compared with silica. It is more than pro- 
bable, therefore, that they are due to particles of the 
grindstone given off during dry-grinding, for this 
operation is always more harmful than the wet 
process. 

Basic Slag. — When ground, the basic slag ob- 
tained from iron-works is used as a manure. The 
pulverisation of it is a very dusty process. The 
dust itself is not f>oisonous, but when inhaled it has 
a decidedly deleterious influence upon the respira- 
tory organs. Many of the workmen suffer from 
cough, and have deep husky voices. They become 
bronchitic and the subjects of emphysema and 
asthma. They die of pneumonia in a larger pro- 
portion than men engaged in other occupations. 
Once an acute or sub-acute pulmonary disease is 
superadded to the bronchitis, the illness runs a more 
rapid course than a similar malady established in 
men engaged in other dusty trades. This, however, 
may be partly due to the intemperate habits of the 
workmen. Time is not usually given for fibrotic 
changes to occur in the lungs. Within the last 
few years, owing to improved machinery and the 
fact that the grinding is conducted in closed mills, 
there is much less illness among the men than 
formerly. 

Canister Disease. — Canister is a siliceous 
rock found in the under-cla^s of the lower coal- 
measures, and when made into bricks is used to 
line the bottom of Bessemer-steel converters. It is 
an extremely hard substance. The men who mine 
and grind the ganister, also those who make it into 
bricks, owing to the very dusty nature of the opera- 
tions and the extremely hard and sharp character 
of the particles, soon become incapable of any 
lengthened physical exertion. They develop a 
hacking cough and in four or five years* time die 
from fibrosis of the lungs. Birmingham found the 
average annual death rate from lung-disease in 
ganister- workers to be 22 *29 per 1,000, and Robert- 
shaw that the average age at death was 36-6 years. 
The symptoms at first arc those of bronchitis from 
mechanical irritation, but eventually there is in- 
duced fibrosis of both lungs. 

In SIderosis {irilSriposy iron) the structure of the 
lung is altered by iron dust that has been inhaled. 
The disease occurs in colour-grinders and makers, 
who use oxides of iron. It was the detection of 
the red oxide of iron in the lung by Merkel that 
definitely proved the pathological changes in the 
lung to be due to varying kinds of particles inhaled. 
Siderosis runs a much more rapidly fatal course 
than many forms of pneumoconiosis. It may 
cause death in two years, the symptoms being 
those of rapid phthisis with hectic fever. At the 
autopsy the lungs present a bright red colour, con- 
tain a few nodules or small cavities and are other- 
wise similarly affected as in silicosis generally. 

Cotton, Flax, and Ftour-dust. -- Cotton.— 
Both in opening the compressed bales of raw cotton 
and during the manufacturing processes known as 
‘scutching* and ‘carding,* that have for their 
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object the removal of impurities and the conversion 
of the fibre into duff ready for spinmng, there is a 
considerable amount of dust given off which when 
inhaled causes irritation of the naso-larynx and the 
mucous membrane of the bronchi. The voice 
becomes husky and there is cough with expectora- 
tion. Cotton-fibres may be detected in the sputa 
on microscopical examination Fibrosis of the lung 
is occasionally established and the case becomes 
one not unlike ordinary phthisis. In some of the 
cotton-manufacturing districts the mortality among 
the workpeople is as high as 9 per 1,000 or 1,088 
as against i ,000 employed m other occupations. 

Apart from the inhalation of dust and fluff, 
workers in this particular industry are exposed to 
the possibility of pulmonary disease from adultera- 
tion of the cotton In order to give tenacity to the 
thread the material is ‘ sized,’ 1 e. passed through a 
mixture of china clay, such as is used in the manu- 
facture of earthenware. This immersion not only 
aids the weaving of the cloth, but by adding ma- 
terially to Its weight becomes an adulterant During 
the process of weaving it becomes absolutely neces- 
sary to have the air of the factory at a high tempe- 
rature and moist This artificial atmosphere pro- 
duces in the workpeople languor, loss of appetite, 
and ansemia The vital resistance is reduced, and 
there is a predisposition to catch cold more readily. 
The factory hand thereby becomes an easier prey to 
the irritating chma-dust that is given off from the 
sized cotton, and not infrequently falls a victim to 
phthisis 

Flax — During the process of ‘ scutching ’ there 
is given off from flax a fine dust that is even more 
irritating than that from cotton Purdon found 
that workers in the linen-mills of Belfast suffered m 
large proportion from dry throats, cough, and expec- 
toration often tinged with blood, and that many of 
the cases terminated in true tubercular phthisis to 
the extent of 6 per 1000 

Flour-dust — In the milling of wheat by the old 
methods of horizontal stones a considerable amount 
of dust IS given off, so that men working in the 
cloudy atmosphere suffer from pulmonary phthisis 
far in excess of the ordinary male population The 
danger of flour-dust is not so much that it is irrita- 
ting to the bronchial mucous membrane, as that it is 
apt to form tenacious plugs, requiring strong expul- 
sive efforts of coughing to dislodge them Pulmonary 
emphysema is apt to be induced under these cir- 
cumstances In addition to the grains of flour 
there are given off irritating particles of sihceous 
dust, owing to the wear and tear of the millstones, 
particles of hair and bran from the gram, especially 
oats, so that pathological changes are set up in the 
lungs, that lead to phthisis Of one hundred millers, 
Hirt found that ten were the subjects of pulmonary 
consumption Since the introduction of the steel- 
roller method, the grinding of wheat is conducted 
within closed chambers, so that the air of a 
fiour-mill IS no longer made thick with dust, but 
IS, comparatively speaking, clear. The result 
of the new method of milhng is that pulmonary 
phthisis has practically disappeared from this 
industry. 

Prevention. — If an illustration were required 
to show how occupational phthisis can be prevented 
allusion need only be made to coal-mining. 
Formerly consumption and other forms of pul- 
monary disease were extremely prevalent among 
coal-miners, but to-day, thanks to the excellent 
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system of pit-ventilation, they are seldom observed. 
Since the various forms of pulmonary disease above 
alluded to are largely due to working m places 
where the atmosplmre is thick, and to the inhala- 
tion of particles of dust, it is clear that much of 
the illness can be prevented by removal of the dust, 
by improvement of the ventilation of the workshops 
through the use of fans and down-draughts, and % 
the substitution of wet for dry processes of pro- 
duction wherever practicable. Repeated floor- 
sweeping and the sprinkling of the floors with water 
dunng meal -hours should ^ attended to. In dusty 
operations the workpeople should wear respirators. 
Persons of a scrofulous habit, or members of a 
consumptive family, should not contmue to work at 
a dangerously dusty occupation, but retire and seek 
employment out of doors Unfortunately, however, 
in most of the cases the symptoms do not show 
themselves until the disease is pretty well esta- 
blished 

Symptoms — The earliest sjrmptoms are cough, 
due to laryngeal irritation or spasm, and dyspnoea 
due to emphysema or other destructive processes 
m the lung There is at first expectoration of 
mucus that is often coloured with the dust that has 
been inhaled, but later on it becomes muco-puru- 
lent In some of the pneumoconioses haemoptysis 
IS present, in others it is absent In the terminal 
stages tubercle- bacilli may be found m the sputa. 
The physical signs are those of emphysema of the 
lungs m some, of induration, excavation and re- 
traction in others As the malady advances emacia- 
tion becomes progressive, and the patient often dies 
from hectic iever The disease proceeds so very 
slowly as a rule that the patient continues to follow 
his employment for years. On the other hand, it 
may be that life is quickly terminated by recurrent 
haemoptysis and its consequences, or by the super- 
vention of acute pulmonary inflammation. 

Treatment — Removal of the patient from his 
occupation at once suggests itself ; and if the illness 
is only commenang go^ may follow this procedure. 
Too often the pulmonary damage already inflicted 
IS too great to be thus arrested The treatment 
under these circumstances becomes therefore one of 
symptoms, and is practically the same as that for 
tubercular phthisis, viz expectorants to relieve 
cough, tonics to improve the appetite and general 
health, cod-liver oil to help nutntion, and as far as 
possible hfe m the open air. 

Thomas Oliver. 

PNEUMOQASJRIC NERVE, Diseases of.— 
Synon. • Fr Maladies du Nerf Pneumogastrtque j 
Ger Krankheiten des Vagus . — Of all the cranial 
nerves, the pneumogastnc has the most extensive 
distribution, supplying the pharynx, larynx, lui^, 
heart, oesophagus, and stomach, and even, m part, 
the intestines and the spleen In smode of the so- 
called functional diseases of the organs which it 
supplies Its action is conspicuously deranged. The 
symptoms of its disease are thus very extensive, and 
It will be well first to desenhe them generally, ana 
afterwards to consider m detail those which merit 
separate descnption. 

Some of the functions of the vagus depend upon 
fibres of the spmal accessory nerve which join it, out 
it IS convenient to consider these m this article. 

The pnenmogastric nerve, it will be remembered, 
arises from the side of the medulla, between the 
glosso-phaiyngeal above, and the spinal accessory 
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below, and to the outer side of the hypoglossal. The 
fibres of origin come from a tract of grey matter which 
is continuous below with the nucleus of the spinal 
accessory, and above lies (in the calamus scripto* 
rius) between the hypoglossal and internal auditory 
nuclei, while to the outer side of its upper extremity, 
and more deeply seated, is the nucleus of the glosso- 
pharyngeal. The trunk of the nerve, after receiving 
fibres from the spinal accessory, and giving off some 
smsdl branches (of which the most important is one 
to the external ear), passes down the neck, behind, 
and in the same sheath with, the carotid artery; 
enters the thorax on the right side, over the sub- 
clavian artery, and, on the left, between the sub- 
clavian and the carotid ; passes through the thorax 
beside the oesophagus; and ends in branches to 
the stomach, spleen, and intestines. The most 
important branches are the pharyngeal, which, 
with the glosso-pharyngeal, form the plexus of the 
same name ; the superior laryngeal ; the recurrent 
laryngeal, which passes back, the left around the 
arch of the aorta, the right around the subclavian 
artery; branches to the oesophagus; pulmonary 
branches which, by means of the pulmonary plexus, 
supply the lung ; and branches which form the car- 
diac plexus for the heart. 

^Etiology. — The deep position of the pneumo- 
^tric and its branches preserves it from some 
forms of damage, although its extensive course 
renders it liable to suffer from many causes. The 
nucleus in the medulla may be damaged by local 
softening, haemorrhage, or slow degeneration ; but 
in all these cases other adjacent nuclei suffer (see 
LABIO • GLOSSO - LARYNGEAL PARALYSIS). The 
nerve, at its origin from the medulla, may be com- 
press^ by thickening of the meninges, growths 
ftom the meninges or bones, or aneurysm of the 
vertebral artery. Affections of the nerve due to 
syphilis are almost always the result of meningeal 
^sease in this situation. Other adjacent nerves 
commonly suffer at the same time. The trunk of 
the nerve is sometimes, but rarely, implicated in 
punctured or gunshot woands ; incised and lacerated 
wounds damaging it are usually immediately fatal 
from lesion of the lai^e blood-vessels to which it is 
contiguous. In sui^cal operations the trunk and 
branches of the nerve are occasionally injured. The 
trunk hu been tied in ligature of the carotid, and 
divided in the removal of deep-seated tumours. In 
such operations in the lower p^t of the neck it is 
often difficult also to avoid injury to the recurrent 
laryngeal. In excision of an enlarged thyroid both 
recurrent laryngeal nerves have been many times ex- 
cised. Sarcomatous and other tumours, and enlarged 
glands, may compress or involve the nerve in almost 
any part of its course ; and interference with its 
function especially occurs from such disease in 
r^ons limited by rigid structures, as in the upper 
part of the neck, near the skull, and in the upper 
part of the thorax. Aneurysms may compress the 
nerve or its branches ; and the recurrent laryngeal 
nerves suffer from this cause with especial frequency, 
because they pass round large bloi^-vessels. The 
left suffers much more frequently than the right, 
because the arch of the aorta is more frequently 
affected by aneurysm than the subclavian. An en- 
larged thyroid may compress the recurrent li^ngeal 
nerves, and symptoms due to such compression may 
vary with the varying size of the tumour. The 
nerve is, in rare cases, the seat of neuromata. 
Keuritis of the trunk of the nerve, due to cold, U 


supposed to be an occasional cause of symptoms* 
but such cases are extremely rare. It is sometimes 
involved in very severe and grave cases of multiple 
neuritis, especially that due to diphtheria and to 
beriberi. 

Symptoms. — It must be remembered that the 
vagus nerve, besides containing motor fibres for the 
pharynx and larynx, is the chief afferent nerve for 
the respiratory centre. It contains accelerating 
and inhibitory fibres for this centre, but the former 
predominate, so that experimental division of the 
nerve in an animal renders the respirations less 
frequent but deeper, while stimulation of the 
divided (central) end quickens the respiration, 
and may even arrest it in tetanic standstill. The 
inhibitory fibres are contained chiefly in the 
superior laryngeal nerve, and their stimulation 
arrests the respiration in muscular relaxation. The 
vagus is the inhibitory nerve of the heart ; slight 
stimulation increasing the diastolic periods, and 
stronger stimulation arresting the action of that 
organ. On division of the nerve the cardiac con- 
tractions are accelerated. It has been said to con- 
tain trophic fibres for the heart and lungs. The 
pneumogastric is an afferent nerve for the vaso- 
motor centre, the action of which is lowered by its 
stimulation, so that the arteries throughout the body 
are relaxed. It is the motor and sensory nerve for 
the oesophagus ; the sensory nerve for the stomach ; 
and partly also the motor nerve for the stomach and 
intestines. 

Symptoms due to paralysis of the vagus are more 
frequently met with than those which result from 
its irritation. Occasionally both are combined* 
Laryngeal spasm and vomiting are the irritative 
symptoms most commonly met with, but occasion- 
ally cardiac inhibition occurs. Czermak, for 
instance, was able to arrest his heart for a few 
beats at will, by pressing a small tumour of the 
neck against his pneumogastric. Concato had a 
patient in whom a similar inhibition could be 
caused by pressure on the right nerve. The in- 
creased frequency of pulse which corresponds to 
paralysis of the nerve has been several times noted, 
and has occasionally been associated with diminished 
frequency of respiration, although the laryngeal 
paralysis, also resulting, has often obscured the 
effect on the respiratory movements. Roux tied 
the trunk of the vagus with the left carotid ; in- 
stantly respiration was arrested, but the pulse was 
also retarded. The ligature was immediately re- 
laxed, but the patient died in half an hour. Robert 
also tied the nerve with the carotid ; the patient, 
who was conscious, immediately called out, ‘ I am 
suffocated ! ’ and his voice became hoarse. He 
recovered, but the hoarseness continued for six 
months. A good example of interference with the 
functions of the vagus has been recorded by Gutt- 
mann. A lad, after diphtheria, presented paralysis 
of the palate and of one stemo-mastoia. HU 
respiration quickly became reduced to X2 per 
minute, and very laboured, while his pulse rose to 
120, and he died in a few hours. In many other 
cases a similar change in the pulse and respiration 
has been noted, and even a pulse-rate of 160-200. 
In the face of these observations, and of experi- 
ments on animals, it is not easy to understand a 
fiwjt, said to have been observed by Billroth, who 
exci^ half an inch of one pneumogastric, which 
was implicated in a tumour, without any resulting 
^ptoms. 
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The important central relations of the vagus, 
above alluded to, cause its derangement to fonn 
part of many so-called functional disorders of the 
central nervous system. Its nucleus forms part of, 
or is connected with, the respiratory centre, which 
is conspicuously disturbed in hydrophobia and some 
other diseases. The phenomena of ‘Cheyne- 
Stokes breathing,* or * respiration of ascending and 
descending rhythm,* are probably the result of 
lowered action of the respiratory or pneumogastnc 
centre {see Respiration, Disorders of). This 
symptom is met with in cerebral haemorrhage, 
uraemia, meningitis, and in some cardiac diseases. 
The central connections of the vagus, in the hemi- 
spheres, extend to, or are connected with, those 
parts which are concerned in emotion, and it is 
robably thiough the agency of this nerve that the 
eart’s action is affected in excitement and fear. 
In many epileptic fits the central representations of 
the nerve are the parts through which the conscious- 
ness IS first affected, and hence the so-called 
* epigastric aura,’ which may seem to ascend to the 
throat 

A similar disturbance is in all probability the 
cause of the globus hystericus and of the laryngeal 
spasm, which are conspicuous in some epileptic and 
hysteroid seizures. The nerve is closely connected 
with the centre or nerves for equilibration, so that 
severe vertigo, on whatever dependent, is often 
followed by vomiting The pneumogastnc nucleus 
IS contiguous to the internal auditory nucleus, and 
in the vertigo which results from disease of this 
nerve, or of the semicircular canals (labyrinthine or 
aural vertigo), vomiting is very common. The 
nausea and retching of sea-sickness are probably 
due to the deranged action of the semicircular 
canals, in conse<:iuence of the motion of the endo- 
lymph disturbing their nerve-endings, which in 
turn affect the pneumogastnc centre It is possi- 
ble that the connection of the vagus with the 
equilibnal nerves is by means of the cerebellum, 
disease of which so constantly causes vomiting, 
although this connection has not yet been traced 
Con\ ersely, gastric disturbance of the vagus is often 
accompanied by vertigo, especially when com- 
bined with pre-existing imperfect action of the 
auditory nerve 

I Pharyngeal Branches — The branches of 
the pneumogastnc which enter the pharyngeal 
plexus supply the constnctors of the pharynx and 
the soft palate Some have asserted that all the 
pharyngeal branches are derived from the spinal acces- 
sory The branches to the soft palate are certainly 
derived from the spinal accessory When one vocal 
cord is paralysed from disease of the roots of the 
spinal accessory, the levator palati on the same side 
IS, as a rule, also paralysed, and very often there is 
palsy of that side of the tongue from damage to the 
adjacent roots of the hypoglossal nerve. See 
Palate, Paralysis of 

( I ) Paralysts, — iETiOLOGY. — The most common 
cause of paralysis of the pharynx is disease of the 
origin of the nerve in the medulla; such disease 
commonly also involves adjacent nuclei {see 
Labio-olosso-laryngbal Paralysis). Paralysis 
may, however, result from memngeal disease out- 
side the medulla, from disease of &e bones the 
base of the skull, but scarcely ever from disease 
outside the skull. It occasionally forms part of 
diphtheritic paral^is. 

Symptoms.— ilie chief symptom is difficulty in 


swallowing. Food lodges in the pharynx about tho 
epiglottis, and small particles and liquids may 
enter the larynx. If the paralysis is limited to the 
supenor constrictor, hquids may, it is said, be 
forced up into the nose by the contraction of the 
middle constrictor ; but it is doubtful whether this 
occurs unless the palate also is paralysed. The 
affection of one nerve causes only slight trouble in 
deglutition, no doubt because of the circular ar- 
rangement of the muscular fibres. 

Diagnosis — The only conditions with which 
paralysis of the pharynx can be ctmfounded are 
spasm and organic disease. The writer once saw 
an elderly man with distinct pharyngeal paralysis, 
who had been sent to an eminent surgeon because 
the difiiculty in swallowing was supposed to indicate 
cancer of the throat A careftil examination la 
usually sufficient for the distinction. 

(2) Spasm — Spasm of the pharynx may be re-, 
cognised by its paroxysmal character, and is almost 
always part of * functional * nervous disease. lit 
forms part of the spasm of hydrophobija, sful 
occurs in hysteria, and m some other allied states^ 
Individuals are sometimes met with who are unable 
to take food except when alone, so great is the 
amount of pharyngeal spasm which results from the 
emotion induced by the presence of other people 
Other emotional states may have a like effect ; m 
fear and intense gnef swallowing may be impossible 
partly from this cause. 

2. Laryngeal Branches.— It will be remem- 
bered that, of the two laryngeal nerves, the supenor 
IS the sensory nerve for the larynx, and also^supphes 
motor power to the cnco-thyroid musc^, which is 
the tensor of the cords; while the recurrent 
laryngeal is purely motor, and supplies the other 
muscles The motor fibres of both are denved 
from the spinal accessory. Of the muscles, the 
most important in regard to paralysis are the chief 
abductor, the postenor cnco-arytsenoideus (which, 
draws the postero-extemal angle of the arytsenoid 
cartilage backwards, and so moves the processus 
vocalis outwards) ; the chief adductor, the lateral 
cnco-arytsenoideus (which draws the posteror 
external angle of the arytscnoid cartilage outwards, 
and thus the processus vocalis inwards) ; andl 
the arytsenoideus (which approximates the two 
arytsenoid cartilages) Other muscles, actmg 
at the same time, increase the power of closure. 
The paralyses and spasm of the larynx are de- 
senbed in a separate article. See Larynx, Dis- 
eases of 

3. Pulmonary Branches. — The muscular 
fibres of the bronchi are innervated by the nerve, 
and their paroxysmal contraction in asthma is 
believed to be produced through its agency. It 
has been asserted that the plam muscular fibres, 
said to exist throughout the lung-tissue, are sup- 
plied by It (Gerlach), and their contraction Im 
been assumed to explain a peculiar form of emphy- 
sema, which has bron obs^ed in compression of 
the pneumogastnc (Tuezek) ; but, nnce deep, 
breathing of a costo-superior type was observed, it 
IS possible that the effect is the result of the enor-. 
getic respiration from the disturbance of the centre. 
The pneumomtnc is commonly believed to contahi 
vaso-motor &res for the vessels of the lungs, but 
Brown-S^uard and Franck have separately raowtii 
that these fibres are contained, not in die vagus, 
but in the sympathetic. Vascular lesiCns of dm 
lungs have, however, been observed after seedcii 
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the vagus. Michaelsou noted rapid congestion and 
hsemorrhage, and such congestion is sometimes 
noted after lesions of the pons. In a case of 
haemorrhage into the pons, fetal in two hours, the 
writer found intense congestion with extravasation 
into the left lung, and haemorrhages in the left 
extremity of the stomach. 

After section of the vagus, animals die from 
chronic pneumonia, and hence the vagus has been 
supposed to be a trophic nerve for the lungs. But 
the changes have been accounted for by the entrance 
into the bronchi of food from the pharynx, in con* 
sequence of the obstructive paralysis of the oesopha* 
gus, and the paralysis of the larynx (Traube, Steiner). 
All admit that this is one cause of the pulmonary 
affection, but differ as to its adequacy. 

4. Cardfao Branches. — The inhibitory effect 
of irritation, and the acceleration of the heart’s 
action which results from lessened action of the 
vagus, have been before alluded to. Increased 
frequency has been several times observed in cases 
of local disease of the vagus in the thorax, com- 
pression by mediastinal tumours, &c. In a case of 
phthisis, for instance, in which the pulse was at 
first occasionally, and afterwards constantly, fre- 
quent (130-148), Meixner found the left vagus 
enclosed in a mass of enlarged glands in the upper 
opening of the thorax. The vagus is also the 
afferent nerve from the heart, and although we are 
normally unconscious of the cardiac action, some of 
the disordered sensations of disease are apparently 
produced through its agency. The subject of 
angina pectoris, and its relation to the vagus, is 
discussed in a separate article, but it may be here 
noted that in some anginal attacks the heart’s action 
is, for a time, arrested or retarded, and that in a 
few cases these symptoms have been found asso- 
ciated with organic disease of the cardiac plexus. 
Thus in a case in which, during paroxpms of 
intense anginal anguish, the heart’s action was 
arrested for four or six pulsations, Heine found a 
tumour involving the cardiac plexus. In a case 
recorded by Blandin, anginal attacks were asso- 
ciated with a small tumour of the vagus. Further, 
there are afferent fibres from the heart inhibiting 
the action of the vaso-motor centre, and these are 
probably stimulated in some anginal seizures. See 
Angina Pbctoris. 

After disease or injury of the vagus, the heart 
has bep found in a state of fatty degeneration, and 
hence it has been thought that the vagus contains 
trophic fibres for the cardiac substance. 

5. Branohes to the Alimentary Canal. 
The branches to the oesophagus are rarely diseased 
except in cases of affection of the nerve-trunk or of 
the centre. In very rare cases such disease has 
caused difficulty in swallowing, simulating stricture. 
Spasm of the oesophagus is more frequent. TTie 
vagus is the sensory, and in port the motor nerve 
for the stomach. Its fibres are very sensitive to 
any local irritation, and not rarely the seat of spon- 
taneous neuralgia. Hunger is generally believed to 
be a pneumogastric sensation, and complete loss of 
the sensations of hunger and thirst was noted in a 
case of softening of the root of the vagus from an 
aneurysm of the vertebral artery (Johnson). Appe- 
tite, however, is not always lost in animals when 
the pneumc^astrics have been divided (Reid). In 
^me cases of disease of the nerve, excessive hunger 
has. beeii noted. This symptom, for instance, was 
m^efent, |o one case, in conjunction widi dyspnoea. 


noisy breathmg, and vomiting of unaltered food; 
pest mortem, both pneumogastrics were found atro- 
phied (Swan). In another case of insatiable appe- 
tite, small neuromata were found on the nerve. It 
is possible that the polyphagia may be in part the 
result of the defective digestion of food. 

The pneumogastric is also in part the motor 
nerve of the stomach ; after its section the contrac- 
tions of the organ are lessened, although not alto- 
gether amsted. Vomiting is probably produced 
^rough its agency, by varied reflex and central 
irritation. In the latter case (as in meningitis) the 
vomiting is sometimes extremely rapid. The writer 
has known paroxysmal vomiting to result from the 
intermitting pressure of a tumour on the vagus; 
and Boinet, having exposed the vagus in an opera- 
tion in the neck, noted that whenever he touched 
the nerve the patient vomited. 

The vagus accelerates the contraction of the 
intestines, but no intestinal symptoms have been 
observed to result from its disease. 

General Diagnosis.— The chief symptoms on 
which the diagnosis of disease of the vagus, in any 
given case, would rest, are the laryngeal paralysis ; 
retarded respiration ; accelerated or retarded heart ; 
and vomiting. The diagnosis of the seat of the 
disease rests upon the range of the symptoms, and 
the associated morbid processes. Disease of the 
trunk of the vagus is much less common than dis- 
ease of its branches or roots. Paralysis of one vocal 
cord, for instance, is almost always the result of 
pressure, either on the recurrent laryngeal nerve, or 
on the roots of the spinal accessory at the medulla. 
Bilateral symptoms are usually due to central dis- 
ease, or else (if slight) are of merely local origin. 
In most cases of pressure on the trunk and branches 
of the vagus the cause of the symptoms is distinct, 
the only exception being deep-seated tumours in 
the thorax. 

Prognosis. — The prognosis is that of the cause 
of the disease, and is sufficiently discussed in other 
articles. 

Treatment. — Little can be said on the general 
treatment of the diseases of the pneumogastric, 
since it depends on the different conditions to which 
the symptoms are due, and which are described 
elsewhere. Central disease, and causes of pressure 
on the nerve, are, as a rule, beyond the range of 
treatment. Whenever there is reason to suspect 
pressure on the nerve-roots (from the combination 
of paralysis of the tongue, palate, and one vocal 
cord), iodide of potassium should be given, since 
this condition is more frequently due to syphilis 
than to any other cause. In la^geal paralysis the 
local application of electricity is sometimes useful, 
but more so in the weakness which depends on local 
causes than in that which is due to nerve-lesions. 
Injections of strychnine are of especial importance in 
d^enerative diseases, even when its administration 
by the mouth is without effect. In central para- 
lysis the treatment will depend on the indications 
given by the mode of onset regarding the nature of 
the lesion, whether acute softening or degeneration. 
In all spasmodic affections, sedative inhalations, as 
chloroform,^ are useful ; and of especial service is 
the diminution of the afferent impressions from the 
iat3mx such as may be produced oy the application 
of cocaine. Bromide of potassium and morphine 
alone lessen, in effective degree, the irritability 01 
the nerve-centre. 


W. R. G0WBR8 
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PNEUMOGRAPH the lungs; and 

ypd(t>M, I wnte). — An instrument for recording the 
movements of respiration. See Physical Exami- 
nation, 

PNEUMONIA (iryi^/xvyf the lungs). — Inflamma- 
tion of the substance of the lungs S^e Lungs, 
Inflammation of. 

PNEUMO-PERICARDIUM (iryeO^a, air; and 
itfpiKdpiwy, the pericardium) — A collection of gas 
in the pericardium See Pericardium, Diseases of. 

PNEUMOTHORAX air, and 

the chest) — A collection of gas in the cavity of the 
pleura. See Pleura, Diseases of, and Lungs, 
Perforation of. 

POCK. — A popular term for pustule, as though 
a pocket or pouch in the skin filled with pus From 
the plural of pock is derived pox , hence, small-pox^ 
chteken-poxy the great pox or venereal poXf and so 
forth 

PODAGRA (iroCs, the foot , and Aypa, a seizure). 
A common synonym for gout, as it usually 
attacks the foot See Gout. 

PODALQIA (wouy, the foot , and dAyor, pain) — 
A name for pain in the foot, due to any cause, such 
as gout, rheumatism, &c 

POISONOUS ANIMALS Venom and 
ITS Effects , Venomous Animals 

POISONOUS FOOD.— Food, Poisonous. 

POISONOUS GASES —See Carbonic Acid, 
Poisoning by , Carbonic Oxide, Poisoning by , 
Prussic Acid, Poisoning by , &c 

POISONS — Synon Fr Poisons ; Ger Gtfte 

Definition. — There is no legal definition of the 
word poison^ and the definitions usually proposed 
are apt to include either too much or too little 
Generally a poison may be defined as a substance 
having an inherent deleterious property, which 
renders it capable of destroying life by whatever 
avenue it is taken into the system. Substances 
which act only mechanically, such as powdered 
glass, are not poisons In popular language, a 
poison is a substance capable of destroying life 
when taken in small quantities, A poison, then, 
may be defined as any substance which, when 
introduced into the system, or applied externally, 
injures health or destroys life irrespective of 
mechanical means or direct thermal changes. See 
Food, Poisonous. 

Action — Poisons may exert a twofold action 
Their action is either local or remote, or both local 
and remote The local action of a poison is usually 
one of corrosion, inflammation, or an effeef on the 
nerves of sensation or of motion The remote 
•actions are usually of a specific character, though 
some writers group the remote effects of poisons 
under two heads, and speak of the common and 
specific remote effects of a jwison. The local 
actions of a poison of the corrosive class are usually 
so well marked, and so easily recognised, that the 
fact of Its administration is obvious. The same 
may be said, in « lesser de^ee, of the irritant 
poisons, espMialW the minerea irntants ; but here 
the symptoms bften so closely simulate those of 
natural disease, as to reader the diagnosis a matter 


of great difficulty. An accurate acquaintance with 
the remote specific effects of the various common 
poisons IS indispensable to the medical practitioner. 
The class of poison which has been administered or 
taken will thus be suggested to his mind by the 
symptoms observed, and not infrequently the 
specific poison will be suspected. In this way the 
physician may often be at once able to diagnose, 
from the symptoms alone, the administration of 
strychnine, belladonna, or canthandes. Great care 
must be taken, however, not to draw a rash con- 
clusion from one symptom ; as, for instance, from 
the tetanic spasms which are so marked a feature in 
strychnine-poisoning 

It is now universally held that absorption is 
necessary in order that a poison should be able to 
exert its specific effect 

Modifying Circumstances -—The usual action 
of poisons may be greatly modified — (i) by the 
largeness of the dose, and the state of aggregation, 
admixture, or chemical combination of the poisons 
themselves ; (2) by the part or membrane to which 
they are appli^ , and (3) by the condition of the 
patient. Thus, for example, opium may be a 
medicament or a poison, accordmg to the dose in 
which It IS given , and a dose of opium which may 
be beneficial to an adult, in certain states of the 
system, may be fatal to a young child, or to the adult 
when suffenng, for example, from Bright’s disease. 
All barium-salts are poisonous, except the sulphate, 
which is one of the most insoluble of all mineral 
substances The simple cyanides are highly 
poisonous, and the same may be said of many 
double cyanides. But the double cyanide of iron 
and potassium (potassium ferro-cyanide) is almost 
without action on the system The part or tissue 
to which a poison is applied must obviously greatly 
affect the activity of a poison, owing to the varying 
rapidity with which absorption takes place through 
the cutaneous, mucous, serous, and other surfaces 
of the body Curare may be swallowed in a con- 
siderable dose without producing any appreciable 
effect, while a small quantity of the same substance 
introduced into a wound will speedily prove fatal. 
It has been found that when a poison is slowly 
absorbed, so that it can be either disposed of in the 
system or again excreted more rapidly than it is 
absorbed, no poisonous results ensue ; but when 
absorption occurs so quickly that the poison can 
neither be excreted nor destroyed in the system as 
rapidly as it is absorbed, the specific effects of the 
poison are developed. Curare, for instance, is 
absorbed by the gastric mucous membrane more 
slowly than it is excreted through the kidneys. But if 
the renal arteries be hgatured, the poison accumu- 
lates in the blood, and the specific effects of the 
poison are develop^, just as when curare is intro- 
duced into a wound. 

Idiosyncrasy has much to do with the poisonous 
or hurtful character of a substance. Thus pork, 
mutton, certain kinds of fish, notably shell-fish, and 
fungi {pee Mushrooms, Poisoning by), have, undei^ 
certain circumstances, and in certain persons, pro- 
duced all the symptoms of violent irritant poison- 
ing , wlule others, who have partaken of the same 
fo^ at the same time, have enjoyed perfect im- 
munity. More commonly, all who partake are 
affects, but with varying degrees m severity. 
Some persons are said, on goca authori^, to be 
capable of taking with impumty such violent pmsons 
as corrosive sublimate or opium in enormous doses. 
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and this independently of habit, which ia known to 
have such a large influence in modifying the effects 
of some poisons, notably of the narcotics. A 
tolerance of poisons is sometimes engendered by 
disease, so that a poison may from tins cause fail 
to produce its accustomed effect. Thus opium is 
lai^ely tolerated in tetanus, and in mama from 
drink ; and mercurial compounds may in severe 
febrile affections fail to produce the usual constitu- 
tional effects of the metal. On the other hand, 
kidney-disease, by impeding elimination, may 
intend the ordinary effects of a poison ; and the 
like is observed when opiates are given where there 
is a tendency to cerebral congestion. 

Evidence. — In order to raise a valid inference 
in the mind of a medical attendant that poison has 
been administered to a patient, certain facts must 
be brought under his notice ; and without the con- 
currence of at least two or more of these, the 
actuality of poisoning cannot be maintained. The 
sources of evidence in cases of suspected poisoning 
are the symptoms ; the post-mortem appearances ; 
chemical analysts of articles of food or drink, or 
of the body and the excretions ; and experiments 
upon animals. The evidence derived from these 
sources, being compared with the known properties 
and effects of various poisons in authenticated cases, 
will enable the physician to form a correct opinion 
as to the probable administration or not of a poison. 
The poisons most commonly taken or administered 
are opium and morphine, carbolic acid, arsenic in 
various forms, phosphorus, oil of vitriol, strychnine, 
and oxalic acid. 

It is rarely that the symptoms exhibited during 
life do not afford some clue to the cause of illness ; 
and most frequently the symptoms are all that the 
medical attendant has to guide him to a diagnosis 
of the nature of the case, during the lifetime of the 
patient. Sometimes, however, persons are found 
dead as the result of poison, concerning the manner 
of whose death nothing whatever can be learned ; 
a suspicion of poisoning arising from the circum- 
stances under which the corpse is found. Here the 
aid of chemical analysis ought invariably to be 
invoked ; and fortunately in these cases the delay 
involved in making an analysis is of comparatively 
little moment. The effects may in the case of 
many persons be either suddenly or slowly mani- 
festo ; hence we have cuute and chronic poisoning. 
Cases of chronic poisoning are usually the result of 
the repeated administration of small doses of lead, 
copper, mercury, phosphorus, or arsenic. All of 
these poisons are treated of in separate articles. 
The general conditions which should excite a 
suspicion of poisoning are the sudden onset of 
serious and increasingly alarming symptoms in a 
person previously in good health, especially if a 
prominent symptom be epigastric pain ; or where 
there is complete prostration of the vital powers, 
a cadaverous expression of the countenance, an 
abundant perspiration, and speedy death. In all 
such cases the aid of the chemist is required, either 
to confirm well-founded, or to rebut ill-founded, 
suspicions. 

Classification.-— Various attempts have been 
made to classify poisons rationally. Perhaps the 
best classification, for the purposes of the medical 
practitioner, is thst which ^oups poisons according 
to the more obvious ^mptoms which they produce. 
Our knowledge of tiie more intimate action of 
many poisons is stilt too slight to admit of any 


useful classification according to the manner in 
which they specifically affect the vital orrans. 

Poisons may in the manner indicated be classi> 
fied as: (1) Corrosives; (2) Irritants; and 
(3) Neurotics. It is perhaps at present premature 
to attempt a systematic division of the last class. 
The class of neurotics embraces poisons so widely 
different in their action as opium and strychnine. 

I. Corrosive Poisons. — Enumeration. — 
The action of one of the most typical of these poisons, 
corrosive sublimate, is fully considered under a 
special head {see Mercury, Diseases arising from). 
The most commonly administered corrosives are the 
mineral acids— sulphuric, nitric, and hydrochloric 5 
oxalic acid ; the alkalis— potash, soda, and am- 
monia ; acid, alkaline, and corrosive salts— such as 
acid potassium sulphate, potassium carbonate, 
chlorides of zinc, tin, and antimony, and silver 
nitrate. 

Symptoms. — The mineral acids and the alkalis 
have no specific effect on the system, their action 
being at first almost purely local. Some of the 
other corrosives enumerated may have, besides 
their local effects, a remote and constitutional ac- 
tion. The symptoms of corrosive poisoning are 
marked and unmistakable, except when the patient 
is an infant. Immediately after swallowing the 
corrosive substance, an acid, caustic, or metallic, 
burning sensation is felt in the mouth, fauces, 
gullet, and stomach ; and this speedily extends 
over the whole abdominal region. Vomiting is 
speedy, or may, rarely, be altogether absent. The 
vomited matters consist at first of the ordinary 
contents of the stomach, more or less altered by the 
action of the poison. In the case of mineral acids 
they are intensely acid, and cause copious effer- 
vescence when they fall upon limestone or marble. 
No relief is afforded by the evacuation of the 
stomach ; and later the vomited matters may be 
more or less mingled with altered blood, which 
may be dark, or even black. Shreddy mucus, casts 
of the gullet or stomach formed by the shedding of 
the mucous membrane, and sometimes even the 
muscular wall of the oesophagus, are ejected. The 
abdominal pain is not relieved, but greatly aggra- 
vated, by pressure. The whole abdomen becomes 
distended, owing to the gases evolved by the action 
of the poison ; the diaphragm is pressed upon, and 
intense dyspnoea may result, owing to pressure upon 
the thoracic viscera. When a mineral acid has 
been administered, there is little or no action of 
the bowels, and the urine may be suppressed ; but 
in poisoning by the alkalis^ and by the alkaline 
carbonates and sulphides^ there may be purging. 
The mouth, tongue, and fauces exhibit tne local 
effects of the corrosive : a yellow coating in the 
case of nitric acid ; white at first, and as if covered 
with white paint, from sulphuric acid ; and whitish 
or brown and less thickly coated from hydro- 
chloric acid. Yellow or brown stains may be ob- 
served on the skin, extending downwards Irom the 
angles of the mouth, and caused by the trickling 
of acid or other corrosive fluid from the mouth. 
Meantime the symptoms develop rapidly. The 
pmn, thirst, dy^oea, and dpphagia increase. 

patient, at first excited, with rapid bounding 
pulse, becomes bathed in cold perspiration, the 
countenance becomes pinched, the pulse more rapid 
and threadv. Enormous eructations of gas take 
place, but these afford no relief. The panent may 
Decomemore or less cyanosed ; but this will depend 
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pon the amount ot dyspnoea. The intellect is 
sually clear to the last Signs of collapse come 
1 , and the patient may sink within a period vary- 
ig from six to twenty-four hours. If recovery 
ses not take place, death usually supervenes withm 
period of twelve to twenty-four hours Ver^ 
equently, and more especially in poisoning by oil 
f vitriol, the patient survives the first acute sym- 
toms only to perish months after, should not the 
id of the surgeon be invoked and gastrostomy be 
erformed, by slow starvation, due to local injury 
>, and subsequent stricture of, the oesophagus, 
'he use of bougies in these cases, to keep the 
ullet patent, seldom affords permanent relief 
When nitric acid^ or ammonia^ is the poison 
iken, the vapours of the acid or of the ammonia 
lay gam access to the air-passages and lungs, pro- 
oking inflammation, which is commonly fatal 
'he dyspnoea and chest -symptoms will be greatly 
ggravated m these cases, and may overshadow the 
lore usual symptoms due to local action on the 
igestive canal In poisoning by the caustic alkalis 
potash- and soda-lyes) diarrhoea, with discharge of 
'lood, is more common than the constipation 
bserved in poisoning by the mineral acids Entire 
oppression of urine, or anuria, is the rule in 
►oisoning by corrosive sublimate 
Oxalic acid in concentrated solution is un- 
loubtedly a corrosive and irritant poison Very 
ommonly, however, it kills by its depressing 
iction upon the heart before symptoms of corrosion 
lave become prominent , or the vomiting, pain, and 
>ther more immediate symptoms of corrosive poison 
ire associated with a feeble pulse, clammy skin, 
lervous symptoms, aphonia, and speedy death, even 
vithin ten minutes of the administration of the 
)oison To quote Chnstison’s language * If a 
)erson, immediately after swallowing a solution of 
L crystalline salt, which tasted purely and strongly 
LCid, is attacked with burning in the throat, then 
vith burning in the stomach, vomiting, particularly 
)f bloody matter, irapierceptible pulse, and excessne 
anguor, and dies in half an hour, or still more in 
wenty, fifteen, or ten minutes, I do not know any 
allacy which can interfere with the conclusion that 
)xalic acid was the cause of death No parallel 
Iisease begins so abruptly and terminates so soon, 
ind no other crystalline poison has the same effects.’ 
X must be add^ that binoxalate of potassium, and 
he soluble oxalates generally, are as poisonous as 
he acid itself 

Anatomical Characters. — The distinction 
letween corrosive and irritant poisons is by no 
neans well marked , and indeed corrosive poisons, 
vhen diluted, act as irritants Hence we shall 
lescribe the fosUmortem appearances of corrosive 
)oisoning under the head of Irritant Poisons 
Diagnosis. — The diagnosis of corrosive poison- 
ng rarely admits of difficulty j and in any obscure 
:ases chemical analysis will remove all doubt 
2. Irritant Poisons. — Imtant poisons are of 
wo classes — metallic irritants^ and vegetable and 
mimal imiantSt these latter being grouped together 
Perhaps none of them, however, act as pure im- 
ants ; and the irritant symptoms which they produce 
ire most commonly accompanied by a well-marked 
effect upon the nervous system also. An imtant is 
i poison which causes inflammation of the part to 
vhich It is applied, usually the alimentary ^ c^al. 
3y far the most important of the metallic irritant 
}oi8ons is arsenic {see Arsenic, Poisoning by). 


Other metallic irritants are the salts of antimony, 
zinc, and other metals Elatenn, essential oils, and 
gamboge may be cited as examples of vegetable 
irntants ; and cantharides of animal irritants. Irn- 
tant animal and vegetable foods are separately 
described See Food, Poisonous 
Symptoms — Irntants differ as a rule from corro- 
sive poisons in the greater slowness with which the 
symptoms are developed. Usually when an irritant 
IS swallowed, after an interval — greater or less 
according to the specific character or the poison — a 
burning pam is felt, and a sense of constriction of 
the mouth, throat, and gullet, speedily followed by 
sharp burning pain in the epigastnum ; and this is 
increased by pressure — a mark which serves to dis- 
tinguish the attack from one of ordinary cohc. 
Nausea, vomiting, and great thirst ensue ; speedily 
followed by pam and sense of distension of the 
whole abdomen, which is exceedingly tender, and 
perhaps visibly distended Most commonly the 
vomiting is followed by purging, tenesmus, dysen- 
teric stools, and often by dysuria Should the 
poison not be speedily removed from the system by 
vomiting and purging, these contmue unrelieved, 
and increase m severity , and symptoms of inflam- 
matory fever, or it may be of collapse, supervene 
The pulse becomes rapid, small, and thready ; the 
countenance is anxious ; the skin is bathed in per- 
spiration, now warm, and again cold and clammy 
The patient may never rally from the first shock to 
the nervous system , more rarely, having survived 
this, he dies in convulsions ; or he may pensh of 
inanition after more protracted sufferings It must 
be borne in mind that those irntant poisons — such 
as diluted sulphuric acid — which, when taken in a 
more concentrated form, act as corrosives, may 
bring about starvation, necessitating such operative 
procedure as gastrostomy, by the injury which they 
inflict upon the oesophagus and stomach. Death 
after the admmistration of an irntant poison may, 
It IS obvious, occur at very varying perils after the 
ingestion of the poison 

Diagnosis — Imtant poisoning may be mistaken 
for various forms of natural disease. The diseases 
with which It IS most apt to be confounded are — 
gastntis , gastnc ulcer, with or without perforation ; 
peritonitis , severe cohc ; sporadic and Asiatic 
cholera ; and rupture of the stomach or intestines. 
A care^l examination of the patient, and the 
history of the case, will often remove any doubt 
which may be entertained ; but microscopical 
examination and chemical analysis of the ejecta 
of the patient will frequently afford the only means 
of clearing up the case dunng hfe Too frequently 
irritant poison is not suspected until a post-mortem 
examination is made In every case where a 
possibility of imtant poisomng is suggested, the 
aid of analysis should be invoked. For the dia- 
gnostic differences — so far as differences m ^mptoms 
are diagnostic — between imtant poisoning aifd the 
special diseases above mentioned, the reader is 
referred to the special articles m this Dictionary. 

Anatomical Characters.— The post-mmiem 
appearances in imtant and corrosive poisoning are 
corrosion of the mouth, fauces, gullet, and stomai^, 
the mucous membrane being drivelled, altered in 
consistence and colour, and more or less detadied ; 
irritation and inflammation of the stomach and 
first pornon of the small intestines; ukeraliOii; 
and erosion. In corroeiye poisoning the stoBaach 
may be perforated, the edges of the ^icrlnie bdhg 

4Q 
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shreddy ; and in the case of sulphuric acid the 
viscera may be blackened (altered blood) from the 
action of the acid upon tlie blood-pigment. The 
small intestines are implicated to a varying extent, 
or may altogether escape. The lai^e intestine is 
often attacked, and this is more especially the case 
in poisoning by mercurial preparations.^ Arsenic 
exerts a specific effect upon the gastric mucous 
membrane. Remains of irritants may be detected 
in the intestinal canal, and be recognised by their 
physical, microscopical, and chemical characters. 

3. Neurotic Poisons. — Enumeration. — 
Under this head may be ranged a great number of 
poisons, having this in common, that the symptoms 
product by them are more or less prominently 
associated with the nervous system. The class 
embraces pure narcotics, such as opium and mor- 
phine; chloral hydrate ; chloroform; hyoscyamus; 
digitalis; strychnine; prussic acid; nitro-benzol ; 
phenol (carbolic acid) ; alcohol ; aconite ; bella- 
donna, and many others. 

Symptoms. — These are necessarily of the most 
varied character. All that has been already said 
about the onset of symptoms, their character, and 
the circumstances under which they have appeared, 
must be borne in mind in arriving at a diagnosis. 

Prussic acid produces its effects in the course oi 
a few minutes ; or, it may be, seconds. The course 
of symptoms is very rapid ; and death may be well- 
nigh instantaneous. The s]^ptoms are convulsions, 
great disturbance of respiration, with prolonged 
expiration, dilated pupils, and cyanosis. See 
Prussic Acid, Poisoning by. 

Morphine and Opium, after a stage of excitement, 
reduce deep comatose sleep, witfr slow stertorous 
rcathing ; contracted pupils ; and clammy per- 
spiring skin ; all the other secretions being more or 
less suppress^. See Opium, Poisoning by. 

Aconite is diagnosed by the peculiar numbness 
and tingling of the skin which it produces. See 
Aconite, Poisoning by. 

Belladonna, and its alkaloid Atropine, widely 
dilate the pupils, with indistinct vision, and cause 
intense thirst, mirthful delirium, spectral illusions, 
flushed face, p3n:exia and erythema (p. 421). 

Chlorofc^m and Alcohol in toxic doses produce 
profound insensibility ; and are, moreover, generally 
more or less rect^isable by circumstances, some of 
which will be found descried under Alcoholism. 

NitrO'benzol causes symptoms often indistinguish- 
able from those of prussic acid ; but in consequence 
of its insolubility, and the slowness with which the 
liquid poison is absorbed by the gastro-intestinal 
mucous membrane, there is often a prolonged 
interval between the administration of the poison 
and the onset of alarming symptoms. 

Chloral hydrate causes death after a stage of 
unconsciousness ; and there is scarcely any difficulty 
in ascertaining the nature of the case by the aid of 
the surroundings of the patient. See Chloral 
Hydrate, Poisoning by. 

Carbolic add or Phenol whitens and shrivels the 
mucous membranes with which it comes in contact, 
and not only acts as a corrosive, but produces 
speedy narcosis, and greenish or black urine. The 
peculiar odour of phenol is always perceptible, 
though not infrequently overlooked. 

Diagnosis.-— I t is impossible to enter fully into 
the diagnosis of each individual neurotic poison. 
The most frec^uent and important diagnoses have 
to be made in supposed cases of poisoning by 


opium, alcohol, and strychnine respectively [see 

^ In opium-poisoning the equally contracted pupils ; 
the possibility of rousing the patient by means of 
external stimuli in all except the later st^es— as, 
for instance, by flicking the feet, the application of 
the electric current, &c. ; and the moist clammy 
skin, may serve to prevent the case being con- 
founded with one of apoplexy. In alcoholic coma 
there is great danger of mistaking the nature of the 
case, in consequence of the frequency with which 
the ^coholic odour may be met with in cases where 
alcohol has been taken, either dietetically or medi- 
cinally, in moderate or somewhat immoderate doses. 
The very careful use of the stomach-tube can do no 
harm, and may not only save the patient if the case 
be one of alcoholic poisoning, but also serve to 
clear up the diagnosis. The tetanic spasms of 
strychnine will have to be differentiated from those 
of true (traumatic) tetanus. In this there is not 
usually any insuperable difficulty. Strychnine con- 
vulsions are intermittent ; do not begin in the 
lower jaw ; are, as a rule, opisthotonic in character, 
and do not affect the same groups of muscles as are 
implicated in true tetanus. See Opium, Poisoning 
by ; and STRYCHNINE, Poisoning by. 

Treatment.— Only the general principles ot 
the treatment of poisoning can be indicated here. 
The treatment in poisoning by the most important 
special poisons is described in separate articles. 
The question of the use or non-use of the stomach- 
pump or syphon-tube must be decided by the nature 
of the poison administered. Where one of the 
concentrated mineral acids, a caustic alkali, a cor- 
rosive salt, oxalic acid in concentrated solution, ot 
carbolic acid, has been swallowed, it is generally 
held that the stomach-pump should not be used, 
the danger of perforation of the gullet or stomach 
being considerable. The soft oesophageal syphon- 
tube may, however, be nearly always used with 
safety. In all cases where a non-corrosive poison 
has been taken, except in the case of prussic acid, 
where the course of the poisoning is too rapid to 
permit of the use of the instrument, the application 
of the tube is advisable and can do no harm ; in 
cases of poisoning by opium and alcohol, the greatest 
reliance must be placed on evacuation of the stomach 
by its aid. The corroding acids may be neutralised 
by the administration of lime-water, or, still better, 
saccharated lime-water ; highly diluted solutions of 
the caustic alkalis ; or, failing these, the continuous 
use, in frequently repeated doses, of chalk, whiting, 
or the alkaline carbonates — so as to avoid dangerous 
distension of the abdomen with carbonic acid gas. 
On the contrary, the caustic alkalis majr be neutral- 
ised by the copious imbibition of highly diluted 
acid liquids. Failing the use of the stomach-tube, 
or even after the use of this, emetics may be 
administered, or apomorphine injected. The 
prompt administration of an emetic is rarely in- 
admissible. The effects of corrosives and irritants 
must afterwards be met by appropriate remedies, 
such as demulcents and oil to sheath the mucous 
membranes, opiates to relieve pain, &c. The effects 
of oxalic acid cannot be avoiaed W the administra- 
tion of alkalis and alkaline carbonates, for the 
alkaline oxalates are themselves highly poisonous. 
Chalk, whiting, and soluble lime-salts precipitate 
oxalic acid as an insoluble calcium oxalate, and 
form the best remedies. Soluble sulphates are anti- 
dotes for carbolic acid. Oil greatly allays the 
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intolerable pain attending the local action of this 
acid In prussic-acid poisoning artificial respiration, 
persistently used, is our sheet-anchor, and may be 
supplemented by galvanism, alternate douches of 
warm and cold water, and other measures. After 
the use of the stomach-pump to remove unabsorbed 
opiates, stimulating liquids containing tannic acid, 
such as strong black coffee, may be given ; and the 
patient must be kept awake by walking him about, 
flicking the feet with towels, the application of the 
faradic current, &c Atropine in full doses is m 
some respects antagonistic in its physiolc^ical 
action to opium Conversely, opiates are regarded 
as direct antidotes to belladonna. Potassium per- 
manganate destroys morphine On the same prin- 
ciple of counteracting effects, digitalis and aconite 
are counter-poisons, and hence antidotes the one 
to the other The happiest results have fol- 
lowed the use of full doses of chloral hydrate in 
strychnine-poisoning ; and chloroform may be freely 
inhaled to allay the tetanic spasms. In alkaloidal 
poisoning, except where a tetanising poison, such 
as strychnine or brucine, has been given, the 
stomach-pump must be employed , and emetics and 
tannic acid, in the form of tincture of galls, strong 
black coffee, or strong tea, should also be given, 
with the object of precipitating the alkaloid as 
an insoluble tannate Hypodermic injections of 
Strychnine are invaluable where there is cardiac or 
respiratoryfailure Thomas Stevenson, 

POLIO-ENCEPHALITIS — Inflammation of 
the cerebral cortex. This is the assumed cause of 
some cases of infantile hemiplegia, preceded by 
convulsions and followed by marked rigidity of 
the paralysed parts See Paralysis, Infantile 
Cerebral. 

POLYCHROMATOSIS— A term applied to a 
condition of the red-corpuscles m which the normal 
staining-reacUon of the haemoglobin is diminished 
or lost See p 15S 

POLYDIPSIA (iroAtJs, much, and 8/il^a, thirst) — 
A synonym for excessive thirst , sometimes used 
for diabetes See Diabetes Mellitus; Poly- 
uria ; and Thirst 

POLYNEURITIS —See Neuritis, Multiple 

POLYPHAGIA (iroXrJy, much , and I eat). 
A synonym for excessive hunger See Appetite, 
Disorders of, and Pneumogastric Nerve, Dis- 
eases of. 

POLYPUS (ToAtJf, many; and toOj, a foot). — 
Synon. ! Fr Polype ; Ger Polyp 

Definition. — This term is generally applied to 
any simple pedunculated growth, spnnging from a 
mucous surface , but it is sometimes extended so as 
to include malignant pedunculated growths in similar 
situations. 

A’’arieties. — It IS clear that no single description 
will apply to each member of the class. Hence it 
will be sufficient to enumerate the pnncipal varieties 
of polypus, a fuller account of most of which will 
be found in the article Tumours, and also in the 
articles dealing with the diseases of the several 
organs which they affect 
i. Polypi of the Nose.— These are of two 
vaneties — the mucous and the fibrous ; both are 
classed among the fibromata. Both are covered 


with ciliated epithelium. The fibrous variety often 
involves the structures at the back of the pHarynx, 
forming the so-called naso^pharyngeal polypus* 

2. Polypi of the Ear.— Polypi of the ear 
resemble polypi of the nose, but present a variety 
of structure, as some spnng from the membrana 
tympam, others from the intenor of the tympanum. 

3 Polypi of the Intestines. — These polypi 
are of much more frequent occurrence in the rectum 
than m any other portion of the mtestmal tract 
They are composed of tissue resembling that of the 
mucous membrane of the part, and are described 
among the adenomata. 

4 Polypi of the Uterus — These growths are 
of three kinds, namely (a) cysltCy which are derived 
from the ovules of Naboth , {b) mucous or softy re- 
sembling the polypi of the rectum; {c) hard or 
fibrousy consisting of pedunculated fibro-myomata. 

5 Polypi in other situations —Less common 
forms of polypi, consisting of some modification of 
the mucous membrane from which they are denved, 
are found in the bladdery the larynXy on the gtimSy 
or sometimes in the sinuses communicating with 
the nose 

Treatment — Though polypi differ somewhat 
m structure, the treatment of the simple vaneties 
of the class is the same --that is, if removal be 
considered advisable Either the pedicle may be 
grasped and the tumour removed % avulsion ; or 
it may be divided at a stroke by some sharp instru- 
ment, or cut through slowly or rapidly by some 
form of ecraseur or ligature 

In removing a mahgnanl polypus the rules to be 
followed are the same as m the removal of malig- 
nant growths elsewhere, see p 214 See Cancer. 

R. J. Godlee 

POLYSARCIA (iroAiJy, much; and o-tCpf, flesh) — 
A term for excessive corpulence or obesit> See 
Obesity. 

POLYURIA (iroAvs, much; and obpovy unne) — 
Synon Diabetes Insipidus ; Fr. Polyurte ; 
Diabite Instpide , Ger. Zuckerlose Hamruhr, 

Definition — A malady (or group of maladies) 
characterised by thirst and a persistently excessive 
flow of watery unne, which has a low specific 
gravity and contains neither albumen nor sugar 

Attempts have been made to subdivide this 
group into smaller sections. One such section is 
polydipsia or hydruriay having the characters above 
specified as those of polyuna , another is azoturic^ 
where the solids, especially urea, are in excess of 
the normal amount ; and a third^ anazoturtay where 
these are markedly deficient Azoturta has been 
made to include all cases where urea is unusually 
abundant, e\en where the unne is scanty, as m 
fevers , and will not be discussed 10 this article. 
Anazoturia very rarely occurs , for, notwithstanding 
the low specific gravity of the urine m diabetes 
insipidus, owing to the large amount passed, th» 
quantity of urea may, and often does, exceed that 
excreted in health. A form of polyuna, often 
slightly marked, has been described as * phosphatio 
diabetes,* on account of the excess of phosj^tea 
passed. See Phosphaturia 

^Etiology. —Diabetes insipidus is a rare disease* 
Its incidence is unaffected by conditions of age or 
sex. It may exist m the new-born in^t, it 
may be found in the patient of seveaQr, but on the 
whole it 18 a disease of early adult rather than of 
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advanced lifCj while it is about twice as frequent in 
males as in females. Nothing is more marked in 
connection with the causation of diabetes insipidus 
than heredity. In a case recorded by Gee, the 
disease was directly transmitted through four 
generations. Some members of the family escaped, 
out some of the children of each of those who 
escaped were attacked. 

Beyond inheritance, nothing very definite can be 
stated as to the cause and origin of diabetes in< 
siiudus. It is often connected with nervous affec- 
tions or nervous excitement, and sometimes follows 
upon injuries to the head or disease of the brain. 
In many cases there is a family history of tuber- 
culosis. Alcoholic excesses, the drinking of large 
draughts of cold fluids, and sudden exposure to 
cold, have all been credited with the proauction of 
the disease. Beyond these, no valid cause can be 
assigned ; often indeed the disease comes on 
without even such insufficient reasons as those 
given above, some of which have doubtless been 
assigned on the '■post hoc' principle. 

Symptoms. — When dia^tes insipidus follows ac- 
cident or mental emotion, its onset is usually abrupt ; 
in such cases it may disappear with equal sudden- 
ness— sometimes as the result of intercurrent febrile 
disease. During its continuance unquenchable thirst 
{see Thirst) and pale watery urine are the two prime 
^rmptoms, for there may be little wasting, and the 
general health may be good. Occasionally there is 
increased appetite. Usually the bowels are confined 
and the skin dry. Prurjtus and boils, so common 
in diabetes roellitus, are exceptionally met with in 
cases of diabetes insipidus, but the skin soon 
presents an atrophied, dry, withered appearance. 
Impotence is a well-mark^ symptom, and am- 
blyopia and troublesome flatulency are not in- 
frequent. The temperature is subnormal, and the 
arterial tension is not increased. The condition 
of the patient is tolerable, so long as drink is 
supplied in plenty, were it not for the disturbed 
sleep caused by the incessant thirst and the desire 
to pass water ; but any attempt to restrict the 
quantity of fluid gives rise to intense discomfort. 
Ultimately this constant strain wears out the 

S atient, and may lead to exhaustion, coma and 
eath, if intercurrent disease do not, in the mean- 
time, supervene. 

Of the phenomena of diabetes insipidus the urine 
alone requires special notice. It is inordinate in its 
quantity, and of a specific gravity little above that 
of water. It may remain persistently at 1004 
(60® F. ) ; hut it may rise to as much as 1008 or loio. 
It is transparent, almost like water, of a faint 
greeni^-yellow tint, with little taste or smell, and 
of add or neutral reaction. The quantity 

varies with the amount of water consumed. On 
the whole, the quantity passed is greater than in 
diabetes mellitus, and may sometimes be measured 
by gallons. Urea, though relatively deficient in 
any specimen of urine examined, ^ sometimes 
b^n ^ found absolutely in excess, sometimes 
diminished. On the other hand, uric add seems 
diminished, but this may depend on the diflBculty of 
estimating it in urine so greatly diluted. Sulphates, 
chlorides and phosphates, especially the earthy 
salts of the latter, are usually increaM, while the 
only abnormal constituent, if such it can be called, 
said to have been occasionally detected is inosite ; 
hut the reactions of this subMance, which has the 
mme percentage composition as a sugar, but which 


belongs to the benzol-series, are very unsatisfactory 
when occurring in urine. Acetone, diacetic and 
oxybutyric acids, or other products ’of abnormal 
proteid-destruction, are never present. 

Pathology. — ^As in the case of saccharine 
diabetes, our insight into the morbid processes 
concerned in the production of polyuria has been 
greatly aided by direct experiment. Bernard found 
that by pricking the floor of the fourth ventricle 
above the level of the ‘ sugar puncture ’ he could 
produce copious diuresis ; and in certain animals 
injuries to the central lobe of the cerebellum (the 
vermiform process of human anatomy) are followed 
by a like result {see Medulla Oblongata, 
Lesions of). From this part of the nervous system 
the nervous influence seems propagated to the 
kidneys, both by the splanchnics and spinal cord, 
but the exact course of the fibres has not yet been 
clearly demonstrated. Whether the nerves are 
merely vaso-motor fibres, section or paralysis ot 
which would produce turgescence of the vessels ot 
the kidneys, or trophic fibres, irritation of which 
would increase the activity of these organs, is not 
yet determined ; but in all probability paralysis of 
the vaso-motor fibres is the main factor in the 
production of the polyuria. 

In the definition of diabetes insipidus given above 
disease of the kidneys was expressly excluded ; and, 
as far as the malady itself is concerned, post-mortem 
examinations reveal nothing abnormal, except in- 
creased vascularity of these organs, doubtless due 
to defective innervation of the renal vaso-motor 
mechanism. As a consequence of the disease, how- 
ever, persisting over many years, and giving rise to 
frequent and severe distension of the bladder, when 
circumstances may prevent its being emptied with 
sufficient frequency, thickening of the walls of the 
bladder, dilatation of the ureters, and sacculation of 
the kidney have been described ; but the accuracy 
of such observations as the results of simple polyuria 
is questionable. Undoubtedly the most important 
lesions which bear on the disease are those which 
have been found in the brain (p. 192), especially in 
the neighbourhood of the fourth ventricle. These, 
besides the injuries already alluded to, compre- 
hend tubercular and other forms of inflammation, 
tumours of various kinds— gliomatous and syphilitic 
— together with endarteritis and the results thereof 

(p. lOl). 

Diagnosis. — The diagnosis of diabetes insipidus 
rests on the presence of thirst, and persistent excess 
of urine, coupled with the absence of grape-sugar 
and albumen. The condition must carefully 
distinguished from mere temporary excess of watery 
urine. Such an excess may occur where a large 
quantity of fluid of a diuretic kind has been 
swallowed, especially when there is little or no 
cutaneous transpiration. Again, sudden diuresis 
may occur about the period of early convalescence 
from fever ; after the absorption of serous effusions ; 
after an attack of memm ; or yet again when a 
hydronephrosis suddenly empties itself. All these 
are merely temporary and evanescent states. The 
total absence of grape-sugar distinguishes diabetes 
insipidus from diabetes mellitus, though the former 
may pass into the latter. In certain forms of 
Bright’s disease, especially tiiose characterised by 
contracted kidney, tne urine may be excessive ana 
of low specific ^vity $ but in all of these the 
pesence ci albuimnuria, urinary casts, hypertrophied 
left ventricle and increased arterial tension will 
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allow little room for doubt. Finally, polyuria ia 
not to be confounded with such abnormal discharges 
of urine as may occur from time to time in hysterical 
persons. Here the nervous symptoms give a special 
feature to the malady; nevertheless diabetes insi- 
pidus has strongly marked nervous affinities. 

Prognosis — This cannot be called favourable, 
for, while few actually perish from the uncompli- 
cated disease, still fewer are cured of it, thougn a 
good many get well. As a rule it runs a chronic 
course The onset of anorexia is suggestive of fatal 
result 

Treatment — Innumerable energetic thera- 
peutic measures have been resorted to with but 
slight success. If the disease can be assigned to 
any definite cause, we must deal with it, rather than 
with the excessive urination , if not, it must be our 
endeavour to counterbalance the draining of the 
tissues and the corresponding waste by a plentiful 
supply of fluid and a generous nourishing mixed and 
easily assimilable diet given at definite meal-times. 
No special injunctions are called for in planning the 
daily diet, but toxaemia from overloaded bowels 
must be guarded against The distressing excessive 
thirst may be somewhat assuaged by sipping acid 
drinks, or sucking ice dipped m lemon-juice, but 
sudden withdrawals of liquid should be avoided 
To relieve the kidneys from the unusual stress 
thrown upon them, diaphoretics have been recom- 
mended (seg p 385) Great care should be taken 
that the patient be warmly clothed so as to guard 
against any risk from cold Of medicinal remedies, 
that which was once most lauded is valerian, 
especially by Trousseau, who gave it in enormous 
doses Probably it, like other antispasmodic reme- 
dies, would be found of most service in cases allied 
to hysteria or similar neuroses The whole range 
of antispasmodic remedies may in some cases be 
tried without effect Opium and its alkaloids, 
though valuable in diabetes mellitus, are worse than 
useless in diabetes insipidus, except when specially 
exhibited for insomnia or nervous symptoms They 
dimmish the thirst and the urine, but they greatly 
increase the patient’s discomfort Valerianate of 
zinc, ergotin, iodide of potassium, belladonna, 
phenazone, tnnitrin, and nitrite of sodium, have 
been tried with varying success Tonics, especially 
strychnine and iron, in combination with arsenic, do 
good by improving the general health Tea, coffee, 
and alcoholic stimulants should be interdicted and 
salt sparsely partaken of After every drug has 
been tried in vain, attention to the constitutional 
state and resort to bracing inland or seaside air 
either as a primary remedial agent or as an adjuvant 
may be followed by almost complete disappearance 
of the polyuria (p 310) Suitable doses of bromide 
of potassium at bedtime may be given to children 
until restlessness with disturbed sleep has passed 
away Finally, the constant electric current ( i to 4 
milhamp^res) has been advocated. This electrical 
treatment is best carried out by applying the positive 
pole to the nape of the neck, ana the negative pole, 
properly insulated, to the postenor naso-phaiyngeal 
wall. Sag Electricity in Medicine. 

Symptomatic polyuria calls for the treatment of 
its primary cause. Sei Hysteria. 

In the treatment of cases of azotuna, stnct atten- 
tion should be paid to the processes of nutrition 
and assimilation, and all deputures from the stan- 
dard of health remedied The chylo-poietic tract 
should be unloaded occasional doses of blue 
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pill or calomel, or by a course of Pil. Hydrarg. 
Subchlor. Co. followed each morning by a mild 
dose of some aperient water The patient should 
have a daily morning bath or a tepid or warm salt- 
water bath (seg Baths, p 138), followed ty 
systematic faction of the whole body The general 
vigour of body should be still further promoted by 
graduated Swedish exercises. The diet should be 
simple, and the habits of the patient strictly regu- 
lated An important element in treatment is rest. 
Complete freedom from mental stram and removal 
from occupations calculated to foster mental dis- 
quietude should be secured Change of scene and 
cheerful mental surroundings will therefore be 
useful adjuncts, and to this end a visit to such 
bracing air as that of Newquay, Cromer, Margate 
or Braemar will markedly aid the other therapeutic 
measures. 

John Harold. 

POMPHOLYX (ro/nfxfgf a bulla or bladder).-— 
A synonym for pemphigus 

PONS VAROLII, Lesions of — Synon. ; Fr. 
Maladies de la Misodphale ; Ger Krankluiten der 
Brucke 

Introduction — The pons is liable to a variety 
of affections, either through morbid processes having 
their pnmary seat therein, or by secondary implica- 
tion from disease ongmating elsewhere, such as 
tumours of the cerebellum or base of the skull, 
aneurysm of the basilar artery, or as an element in 
chronic degenerative diseases of the central nervous 
system 

The position of the pons, its close relation to the 
vital centres of the medulla oblongata, the con- 
nection of the sensory and motor paths vrith the 
cerebrum and spinal cord on the one hand, and the 
cerebellum on the other, and the transit though it 
of many of the cranial nerves, render the sympto- 
matolc^ of pontine affections highly complex. 

Summary of Pathological Conditions — 
Hamorrha^e into the substance of the pons is 
by no means uncommon, and may vary from a 
minute focus up to complete disorganisation and 
rupture into the fourth ventncle. Embolism is not 
common ; but thrombosis from sypkilUu or athero- 
matous degeneration of the basilar artery is fre- 
quent, and is the ongm of necrotic softening of an 
acute or chronic character. 

Hamorrhage — Haemorrhage mto the substance 
of the pons, if of small extent, is not necessarily 
fatal , but if it be of large amount, death occurs 
suddenly, or within a very few hours Sometimes 
there is a sudden onset of coma, with complete 
relaxation of the whole muscular system The pupils 
are, as a rule, minutely contracted, and the coi^Uoii 
resembles profound narcotic poisomng. The tem- 
Miature may nse to as much as 109® F. or more. 
Deglutition is difficult or impossible ; and death 
ensues from cardiac and respiratory paralysis, 
irregulanty in the rhythm preceding the mtal issue. 
At other Umes, and of great simiificance horn a 
diagnostic point of view, muscular spasms occuTt 
either general or affecting one side more than dM 
other, with distortion of the fiu^e, either firon 
paralysis of one side, or this combing with aetivs 
spasm of the other. 

Jammers may grow in the substance of the pons, 
but more commonly it is impUcated hy new^gtowtk 
originating at the bssit or m the cen^ieHuiiL 
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Softening , — Acute embolic or thrombotic soften- 
ing M the pons, with or without loss of con^ious- 
ness, may lead to death rapidly, with paralytic sym- 
ptoms ; but days may elapse, or even months, after 
the first onset, with characteristic symptoms indica- 
tive of the position of the lesion, and death ensue 
either ftrom gradual implication of the vital centres, 
or quite suddenly. 

Localising Phenomena. — The symptoms 
most characteristic of lesions of the pons are a 
combination of paralysis of certain cranial nerves 
on the one side, and of the limbs on the other. 
The most common combination is paralysis of the 
face on the one side, and of the limbs on the 
opposite, the face being paralysed on the side of 
the lesion. The facial paralysis in this case re- 
sembles peripheral facial paralysis, both in the 
implication of the orbicularis oculi and degenera- 
tive change in the muscles. The limbs may be 
paralysed as to motion only, or there may be a 
combination both of sensory and motor paralysis. 
Sometimes the motor paralysis affects one limb 
more than the other, and there may be a similar 
distribution of anaesthesia. 

The alternate paralysis of the face on one side, 
and of the limbs on the opposite, occurs more 
particularly with lesions situated in the * crustal * 
portion of the pons and infra-nuclear in position. 
If the lesion be higher up, near the crus cerebri, 
the face and limbs may both be paralysed on the 
tide opposite the lesion, and present the characters 
of ordinary hemiplegia. 

Various odd associations of palsies are highly 
characteristic of pontine disease. Such, for ex- 
ample, are paresis of three limbs, and a bilateral 
paralysis in which the limbs are affected more on 
one side than on the other, with or without 
paralysis of the face on one side. 

Next in frequency to affections of the facial 
nerve, with or without affections of the limbs of the 
variable character above mentioned, comes paralysis 
of the abducens or sixth cranial nerve. This gives 
rise to an internal strabismus, usually of the eye 
on the same side as the lesion. There may be, 
therefore, pual3rsis of the face and abducens on the 
side of lesion, and of the extremities on the 
opposite side ; but cases have been recorded of 
paralysis of the abducens on one side, and of the 
face and limbs on the opposite; and also of 
paralysis of the face, abducens nerve, and limbs on 
the same side as the lesion. In some cases there is 
paralpisof conjugate movement of the eyes towards 
the side of lesion. This occurs when the nucleus 
of the sixth, which innervates the external rectus 
of the same side and the internal of the other, is 
affected. 

The fifth cranial nerve is also not infrequently 
implicated. The sensory portion seems to suffer 
more than the motor. But cases have been re- 
corded in which the motor portion of the fifth has 
been specially affected, leading to paralysis and 
d^neration of the muscles of mastication. 

The paralysis of the sensory division shows itself 
In more or less marked anaesthesia of the &ce, 
which may be general, or limited to the area of 
distribution of some of the branches. Hie tongue 
Is not infrequently implicated on the same si^ 
and tactile and gustkoiy sensibility impaired 
or al^lished over the bau of the tongue. Hie 
affection of the fifth nw occur on the same side as 
the lesion, with or witwmt affection of the limbs , 


but it would appear also that anaesthesia of the face 
may occur, with implication of the extremities on 
the side opposite the lesion. 

Lesions of a bilateral or multiple character, 
chiefly in the form of small haemorrhages or soften- 
ings, give rise to symptoms of a pseudo- bulbar type ; 
such are weakness of the limbs on both sides, and 
paresis of articulation and deglutition from inter- 
ference with the movements of the lips, tongue, and 
soft palate. 

There is thus an extraordinary complexity and 
variability in the symptoms which may be met with 
in connection with pontine lesions. Those which 
have been mentioned are the most common and 
most significant, especially if they occur in com- 
bination. Singly they have less value, and some of 
them, particularly defects in articulation, are not 
specially characteristic. But a combination of 
paralysis of the limbs on one side, either motor 
alone, or of motility and sensibility, and of the face 
on the other, is significant of pontine lesion. The 
addition of paralysis of the abducens adds to the 
certainty. 

The localising phenomena of pontine lesions may 
be summarised in the following way. The charac- 
teristic ‘ alternate ’ paralyses are : — 

1. Paralysis of the conjugate movement of the 
eyeballs to one side with palsy of the opposite 
limbs. 

2. Peripheral facial paralysis on one side and 
paralysis of the limbs on the other. 

3. Paralysis of the conjugate movement and of 
the face on one side and of the limbs on the other. 

4. Paralysis of the fifth nerve, motor, sensory or 
bo A, on one side, and of the face (cerebral type) 
and the limbs on the opposite side. 

5. Paralysis of one or more cranial nerves on 
one side, with palsy of motion or sensation or both 
on the other sine. 

Many other symptoms might be mentioned which 
have been noted in connection with lesions of the 
pons, especially tumours, which ought perhaps to 
be ascribed to interference with the functions of 
neighbouring structures. Along with one or more 
of the previously mentioned symptoms, impair- 
ment of deglutition has been observed, due without 
doubt to pressure on the medulla oblongata. To 
the same cause should also be ascribed the irregu- 
larity and ultimate paralysis of the cardiac and re- 
spiratory movements, in connection either with 
tumours or with haemorrhagic effusions into the 
pons itself. 

When a tumour presses forward in the direction 
of the crura cerebri, the third cranial nerves may be 
implicated. Ptosis has been observed in such 
cases ; and external strabismus, from paralysis of 
the internal rectus, has also occurred, but com- 
paratively rarely. 

Vertigo and disorders of equilibration have been 
observed, but these may be attributed to an impli- 
cation of the cerebellum or of its peduncles. Ataxic 
symptoms ^ve, however, been described as oc- 
curring in pontine lesions, without affection either 
of the cerebellum or of its peduncles. If ataxy is 
a prominent symptom, disturbances of cutaneous 
sensibility and of the muscular sense usually co-exist. 
But the cases which have been recorded are not yet 
sufficient to establish any very definite propositions 
in regard to the exact causation or special ciUracter- 
istics of the ataxic disorders in question. In con- 
nection with tumours pressing on the pons» hearing 
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may also be impaired or abolished in one or both 
ears Impairment of smell has been observed on 
one side, when there has been anaesthesia of the 
face This is probably due to the impairment of 
ccunmon sensibility in the nostril, intensified m 
some cases by the defective power of sniffing if the 
facial nerve is also paralysed. 

Albuminuria and glycosuria have occasionally 
been found in connection with diseases of the pons 
It is very doubtful if any causal relationship has 
been at all satisfactorily established Very often, 
when albumen has been found, there is good reason 
to believe that it has been pre-existing, for lesions 
of the pons frequently occur in connection with 
chronic renal disease Sugar has been found some- 
times, and in other cases not. The same has been 
found in connection with lesions of other nerve- 
centres 

Diseases which encroach on the intracranial 
space produce the general symptoms of intracranial 
tumour, m addition to the special symptoms in- 
dicative of their invasion of the pons 

D Ferrier 
W. A Turner. 

PORENCEPHALY (v 6 pos, hole ; and 
brain) — A congenital condition in which a number 
of clefts or depressions extend from the surface of 
the cerebral cortex into the intenor 

POROKERATOSIS —A thickening and hard- 
ening of the epidermis around the onfices of the 
hair -follicles and sweat-ducts. 

PORRETTA (La), In Italy, between 
Bologna and Pletoja. — Thermal, sulphurous, 
muriated saline waters Mineral Waters 

PORTAL OBSTRUCTION —Strictly speak- 
ing, portal obstruction implies that there is some 
direct impediment to the flow of blood in the 
portal circulation itself, either affecting the trunk 
of the vein before it enters the liver, or its branches 
distributed throughout the substance of this organ 
It must be remembered, however, that any condi- 
tion interfering with the circulation beyond the 
portal system, whether in the hepatic veins, the 
upper end of the inferior vena cava, right side of 
I he heart, or lungs, will retard more or less the 
flow of blood through this system , and also that 
either of the tributary branches of the portal vein 
may be affected alone The portal trunk may be 
obstructed by direct pressure upon it, as by enlarged 
glands, a growth projecting from the liver, thicken- 
ing from perihepatitis, or a neighbounng tumour, 
or aneurysm , by changes in its walls, leading td 
constnction or complete closure; or by blocking- 
of Its channel, as by a thrombus (sea Portal 
Thrombosis) Cirrhosis of the hver is the most 
important disease which obstructs the portal circu- 
lation Within the liver. 

Effects.— T he effects of portal obstruction will 
depend on its seat, its dt^ee, and the rajudity 
with which It IS set up. They are merely those 
which necessarily follow mechomcal venous con- 
gestion, namely, distension of the small vessels, 
which may end m changes in their walls and vari- 
cosity ; escape of serum ; a congested or catarrhal 
condition of mucous surfaces ; luemorrhagel ; and, 
ui course of time, permanent changes in organa and 
structures which are thus affected. Their localisa- 
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tion in this case will correspond with the structures 
from which the portal vein receives its tributary 
branches, or with which the latter communicate. 
Hence any of the following conditions may re- 
sult in vanous degrees from portal obstruction : 
(I) Congestion and catarrh of the mucous membrane 
lining the lower end of the oesophagus, stomach, 
and intestines, with consequent disorder of the 
secretions; dilatation, varicosity, ulceration and 
rupture of the small vessels ; haemorrhage into other 
parts of the alimentary canaJ, especially at the 
lower end of the oesophagus. (2) Ascites, one ot 
the most frequent and evident phenomena (see 
Ascites) (3) Enlargement of the spleen, either 
from mere accumulation of blood, or in chrome 
cases with permanent increase and alteration m the 
splenic structure (4) Congestion, followed by 
flbroid changes, in the pancreas (5) Haemor- 
rhoids, it IS generally believed (6) After a while, 
enlargement of the superficial veins of the abdomi- 
nal wall, owing to their communications with the 
portal vein , as well as of the vems within the 
abdomen, which are tributary to it In rare in- 
stances peritoneal haemorrhage has occurred from 
the rupture of distended veins. (7) Congestion of 
the female generative organs in some cases 

Several of the conditions mentioned are obvious 
on clinical examination durmg life ; others are only 
evident on post-mortem examination, although they 
assist in originating symptoms, especially in con- 
nection with the alimentary canal, such as those of 
dyspepsia, flatulence, and di^rdered bowels, 
diarrhoea being not uncommon Haemorrhage mto 
the alimentary tract is usually revealed by the 
occurrence of haematemesis or melsena, but it may 
prove fatal without any discharge of blood exter- 
nally It must necessarily happen that, if the portal 
circulation is not properly earned on, the functions 
of the hver are proportionately impaired 

The signs of portal obstruction may set in with 
great acuteness, or more or less gradually Those 
indicative of acute obstruction are the rapid devel- 
opment of abundant ascites, returning speedily 
after paracentesis ; acute enlargement of 3 ie spleen ; 
hsemorrhage mto the ahmentary canal , and speedy 
dilatation of the superficial abdominal veins. It 
must be remarked that the most staking pheno- 
mena may disappear in chronic cases, after a time, 
without the removal of the obstruction, probably 
owing to the establishment of efficient anastomoses, 
by which the blood is returned to the heart without 
passing through the liver These comprise (i) the 
gastnc and oesophageal veins, (2) the mesentenc 
and inferior haemorrhoidal, (3) the coronary and 
phrenic, (4) the veins of Retzius, connecting the 
intestine and mesentery with the vena cava, (5) the 
vessels in the suspensory ligament and m any 
extensive adhesions that may have been formed. 
See H/EMORRHage, p 620 

Diagnosis.— T here ought to be no difficulty in 
recognising the simsof portal obstruction in marKed 
cases ; and it might even be suspected before these 
siw are well-developed under certain conditions. 
The cause of the obkruction can only be made 
out by a consideration of each case in aU its 
features. 

Treatment. — Rarely can anything be done 
directly to remove portal obstruedon. portal 
circulation may often be relieved ^y acting freely 
upon the bowels, espeaally by me^ of s^e and 
hydragogue purgatives. The spedal treatment of 
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the causal conditions upon which portal obstruction 
depends is described in the articles on those 
subjects {sfe p. 107). Frederick T. Roberts. 

PORTAL THROMBOSIS.—Synon. ; Portal 
Phlebitis ; Pylephlebitis ; Fr. Pyl^hlibite ; Ger. 
Pylephlebitis, 

Portal Thrombosis may be divided into two 
kinds : (j4) Non-Infective ; and {£) Infective. 

{A) Non-InfectIve Portal Thrombosis. 

Caoses. — I. Weakened force of Circulation , — 
Thrombosis from this cause — the result of feeble 
action of the heart, or of marasmus — is a rsae 
occurrence in the portal vein as compared with 
other veins. 

2 . diseases of the Livery causing destruction or 
constriction of the capillaries of the liver or branches 
of the portal vein, are the commonest causes. Of 
this group of causes the most common are : — 

{a) Cirrhosis of the Livery the thrombus arising 
in the smaller branches and then extending to the 
trunk and main branches ; usually firm and hard, 
partly organised, and adherent to the vessel-wall ; 
the vein itself dilated, and its wall thickened. 

(^) Cancer of the Liver. — The thrombosis in this 
case is usually limited to individual branches, 
which are compressed by the growth. In some 
cases the thrombus is made up in great part of the 
new-growth itself. This is specially common with 
primary cancer of the liver. 

{c) Compression of the^ Vein outside the liver by 
adhesions, the result of chronic peritonitis ; or stiU 
more frequently by morbid growths of «tomach, 
pancreas, omentum, or retropertioneal glands. In 
very rare cases thrombosis of numerous peripheral 
branches of the portal vein, as the mesenteric veins, 
has been found giving rise to symptoms very 
similar to those caused -by thrombosis of the trunlc 
of the vein. 

Symptoms. — The symptoms of portal thrombosis 
are those of intense portal obstruction. There 
is ascites, rapidly developing, and, according to 
Frerichs, returning rapidly after removal by tap- 
ping. The veins of the walls of the belly become 
rapidly dilated. There may be^ haematemesis or a 
bloody diarrhoea. The spleen is greatly enlarged. 
Jaundice may or may not be present. 

Diagnosis. — The diagnosis of portal throm- 
bosb is a matter of great difficulty, the symptoms 
being very like those of cirrhosis, of which, indeed, 
it is often a mere complication. In general, it is 
only when the thromlx^is is very acute and sheet- 
ing the trunk or most of the branches of the vein, 
and causing very rapid ascites, splenic tumour, 
dilatation of the superficial abdommal veins, &c., 
that a diagnosis can be made. 

Prognosis and Treatment.*— The prognosis 
is always bad. Instances of recovery are extremely 
rare ; in these cases the vein has bWn found con- 
vert^ intd a fibrous thread, and a collateral circu- 
latioQ established. The treatment must be the 
same as for cirrhosis in most cases. In the very 
acute cases, leeches over the liver, cupping, and 
the administration of saline purgatives wodd be 
tried. 

{£) Infective Portal Thromboeie.— 
phkbiiis Suppurative portal throm- 

bosis is commonly met with in connection with 
some infective process, in the parte from which the 
branches of the portal veb anse. Thus infective 
diseases of the Intestines, especially of the vermi- 
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form appendix (appendicitis) are the most frequent 
causes. It occurs after dysentery, and more 
rarely after enteric fever. It is occasionally caused 
by ulcer and cancer of the stomach, and follows 
suppurative splenitis. In the newly born, suppigra- 
tion sometimes extends from the umbilical vein to 
the liver. The vein is found greatly dilated, and 
filled with a dirty grey or reddish thrombus, 
containing organisms. The liver itself shows, on 
section, the branches of the portal vein filled with 
a diffluent thrombus and numerous pywmic abscesses 
scattered throughout its substance. 

Symptoms. — The symptoms closely resemble 
those of abscess of the liver or of pyaemia. Traube 
thinks the diagnosis may be made if the liver and 
spleen be much enlarged, and if there be returning 
attacks of rigors with raised temperature, while 
between the attacks the temperature is natural or 
only slightly raised. Remittent pyrexia, with 
sweating, vomiting, diarrhoea, and rigors, are the 
most constant symptoms. The liver, however, is 
only moderately enlarged in some cases. Pain and 
tenderness in the right hypochondrium, with an 
icteric tint, in a case presenting pygemic symptoms, 
should suggest this condition. There must be also 
evidence of some suppuration, which may involve 
the branches of the portal vein ; and pyaemia and 
endocarditis must be excluded. Often, however, 
all these signs fail, and suppuration of most of the 
branches of the portal vein has been found after 
death when no hepatic symptoms have been present 
during life. Possibly the occurrence of hepatic 
symptoms depends upon the acuteness of the pro- 
cess. 

Prognosis and Treatment.— T he prognosis 
is always bad ; the treatment must be the same as 
for abscess of the liver or pyaemia. 

In view of the frequency with which it is caused 
by disease of the appendix, any suspicion of pyle- 
phlebitis should lead to the careful consideration 
of the propriety of surgical exploration of the 
appendix. William Hunter. 

POST-MORTEM EXAMINATION. — See 

Necropsy. 

POST-MORTEM WOUNDS.— Synon. ; Dis- 
section-wounds ; Fr. Blessures Anatomtques ; Ger. 
Sectionwunden. — See Septicemia; Wounds; 
Abscess ; Whitlow ; Cellulitis ; Nails, 
Diseases of ; Lymphatic Vessels and Glands. 

POST-PHARYNQEAL ABSCESS. — See 
Retro-Pharyngeal Abscess. 

POSTURE. — In this article it is intended to 
point out the main practical relations of posture to 
the aetiology, diagnosis, and treatment of various 
diseases. 

I. etiology of Posture. — As an immediate 
cause of disease, posture is chiefly important in 
connection with occupation. The evil effects of 
prolonged standing are evidenced by the develop- 
ment of varicose veins in the legs, and also by the 
occurrence of general fatigue and debility, dis- 
placements of the uterus, and other conditions, 
specially in young women, such as those employed 
in drapers’ shops. Those callings which entail 
constant or fr^uent bending forward of the body 
are often very iojuiiouBr and this may be amravatea 
by carrying burdens on the back and imoulders. 
Not uncommonly persons injure themselves by 
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habitually bending forward when sitting, quite 
apart from occupation Another illustration of the 
influence of posture in causing disease is where 
individuals have to work in constrat7ted posthons^ 
such as colliers and miners. The conditions thus 
induced are chiefly deformities of the chest, and 
certain diseases of the lungs, heart, and vessels. A 
peculiar posture in performing certain acts, such as 
writing, may have some influence in originating 
affections of the type of writer’s cramp The 
recumbent posture in low febrile and other con- 
ditions aids in the causation of hypostatic conges- 
tion and Its consequences , a similar position pro- 
motes the accumulation of morbid prcducts in the 
smaller bronchi or air-vesicles, in cases of severe 
acute bronchitis, which may cause further mischief ; 
and if an attack of pleurisy should supervene when 
a patient is obliged to he on his back, this will 
materially modify the way in which the fluid accu- 
mulates, for it tends then to collect posteriorly, and 
may cover the whole area of the chest in this 
aspect, while there is no sign of any fluid m 
front 

2 Posture in Diagnosis. — In many cases 
the posture suggests great debility, helplessness, or 
prostration, thus affording important indications as 
to the general condition of a patient Patients 
instinctively assume the position which relieves 
pain, and which enables them to use sound organs 
to the greatest advantage An inability to he 
down [prthopnexa) constitutes a prominent feature 
in certain forms of cardiac and pulmonary disease, 
in conse<]uence of interference with the respiratory 
and cardiac functions, so that the patient is obliged 
to sit or to be propped up in bed, or sometimes 
even to sit up in a chair, to assume the erect 
posture, or to bend forward Again, when any- 
thing IS pressing upon the mam air-tube — such as 
an aneurysm — causing obstructive dyspnoea, the 
patient may instinctively lean forward, so as to take 
off the pressure as much as possible In cases of 
unilateral lung-disease or pleurisy, the patient is 
often unable to lie on one or other side, especially 
the affected one , while in affections of the heart it 
is frequently impossible for him to rest on the left 
side As r^ards abdominal diseases, acute peri- 
tonitis IS often characterised by a very striking 
posture, the patient lying on his back, with the 
knees well drawn up and bent, in order to relax the 
abdominal muscles In appendicitis the right 
^ thigh alone may be similarly flexed In spasmc 3 ic 
painful attacks connected with the abdomen, it is 
very common to see the patient bendmg forwards in 
a doubled-up piosition, and pressing upon the abdo- 
men In nervous diseases posture may be of con- 
spicuous value in diagnosis. Thus, it may reveal 
paralysis of different parts , in cerebral meningitis 
the patient often lies in a curled-up position, all the 
limbs being bent towards the body , in spiflal 
meningitis the head may be mvoluntanly drawn 
backwards, in order to try to relax the muscles 
behind ; in tetanus the body is dunng the spasm 
fixed in different positions, according to the muscles 
affected ; in cataleptic conditions any posture that 
IS assumed is retained for a considerable or an 
unlimited time ; while in wry-neck the head is 
turned to one side. Lastly, the position voluntarily 
assumed by a limb may ^ve imTOrtant information 
as to local diseases or mjunes liKely to mfloence it 
in this respect, such as those of the joints. 
The whole body may be distorted, as well as 


the limbs, in connection with diseases of the arti- 
culations 

Change of posture is a useful aid to physical 
examination. It may give valuable help m deter- 
mining the presence of fluid in cavities, such as the 
pleura or peritoneum , in distinguishing an internal 
aneurysm from conditions simulating this lesion ; in 
detecting certain solid formations in the abdominal 
cavity , and for other purposes Details on these 
points are given m appropriate articles in this Dic- 
tionary It IS also of importance to study the 
position of the patient m examining the chest , and 
to remember that posture materially influences the 
position of the heart 

3 Poature in Treatment — Many of the 
preceding remarks will afford suggestions as to the 
value of paying attention to posture as a thera- 
peutic measure, and it will at once be evident that 
if a wrong posture is the cause of any morbid 
condition, the first principle in treatment should be 
to rectify it Besides, it will not uncommonly be 
found advantageous to watch patients, and to allow 
them to adopt, or assist them m adopting, such a 
position as their own sensations dictate to be the 
most suitable for their condition In order to 
illustrate further, however, the benefits to be 
derived from posture, it may be well to point out 
some of the diseases in which its value is most 
strikingly exhibited 

{a) Posture is of great importance when general 
rest of the body is required, or when there is 
exhaustion or prostration of the whole system. 
The recumbent posture is clearly indicated under 
these circumstances, for it is the most restful of all, 
and involves little or no expenditure of muscular 
force Hence, m acute febnle diseases of all 
kinds, one of the first indications in treatment is to 
keep the patient absolutely m bed This is also 
desirable where theie is excessive fatigue or pro- 
stration from any cause The great importance of 
rest in bed during and after an attack of influenza 
may be specially noted 

(^) In the management of affections connected 
with the respiratory organs, attention to posture is 
frequently of service Here its influence as regards 
rest agam comes in, for it may be of much conse- 
quence to make as little call as possible upon the 
respiratory functions. Moreover, symptoms asso- 
ciated with the breathing apparatus are m many 
cases strikingly influenced by posture, such as pam, 
dyspnoea, or cough {see Resuscitation , and 
Stertor) , and the act of coughing may be mate- 
rially assisted, and made more effectual as regards 
expectoration, by the patient assuming a sitting or 
erect position The importance of the prone pos- 
ture, or of bending forwards, must be remembered 
when there is anything pressing on the majn air- 
tube. 

(c) Posture often requires particular consideration 
in relation to disorders of the cardiac action, or to 
actual disease of the heart Thus, in the syncopal 
state the patient should be placed horizontally, or 
even with the head at a lower level than the l^y^^ 
so that the blood may more readily reach the brain, 
and in this way hfe may be sustained. Bending Uie 
head downwards between the knees may prevent 
threatened syncope. In this state, or when iht 
heart IS acting with extreme feebleness ficom any 
cause, raising the patient into a sitting posture 
been known to cause a fetal result, ana should be 
carefully avoided. On the other hand, there are 
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conditions of the heart in which the patient cannot 
possibly lie down, and especially where there is 
much dilatation ; under these circumstances it may 
be of the greatest service to have him constantly 
sitting up in a properly constructed chair, and the 
benencifd effects thus produced are sometimes 
almost marvellous. 

(flO In the treatment of aneurysms, whether 
internal or external, posture is frequently made use 
of with advantage. In the cure of this lesion in the 
chest or abdomen, rest is often an important agent, 
and on this account patients are confined to the 
recumbent posture for weeks or months, so as 
to keep the heart as quiet as possible, and 
also to limit the demand of the system for food, 
which is only given in a restricted quantity. 
Aneurysm in the chest is one of the causes which 
may originate pressure on the air-tube, and on this 
account attention to posture may be required in 
connection with it. In the case of aneurysm in the 
limbs, posture is sometimes made use of to cure 
them, by causing pressure, as fiexion of the knee 
for the cure of popliteal aneurysm. 

(tf) The influence of posture with respect to 
gravitation may often be recognised with advantage 
in the treatment of certain conditions. This is well 
exemplified by its effects on dropsical accumulations 
in the legs and scrotum. Even abundant anasarca 
may frequently be got rid of completely in a short 
time by keeping the legs in a horizontal position ; 
and oedema of the scrotum likewise may soon 
disappear when this part is propped up. The same 
principle is of essential importance in checking 
hgemonhage from a ruptured varicose vein in the 
leg ; and may also be made use of in the treatment 
of varicose veins. The influence of posture upon 
dropsy may give useful information as to its cause, 
and as to the exact conditions upon which it 
depends. 

(/) As miscellaneous illustrations of the employ- 
ment of posture in treatment may be mentioned the 
value of the recumbent position in sea-sickness, in 
attacks of giddiness, megrim, and neuralgic affec- 
tions about the head ; raising the head in comatose 
conditions ; the prone posture in the treatment of 
certain forms of spinal disease ; prolonged decum- 
bency or peculiar positions to restore a displaced 
uterus; and various positions in which limbs are 
placed on account of local diseases, to relieve pain, 
to prevent muscular tension, to promote the escape 
of pus, or for other purposes. 

ig) Lastly, it must be remembered that it is not 
uncommonly requisite to change the position of a 
patient more or less frequently, if he should be 
confined to his bed. For instance, this is necessary 
in low febrile diseas^ in order to prevent the 
occurrence of hjrpostasis at the bases of the lungs, 
or the formation of bed-sores on parts subjected to 
pressure ; as well as in many cases of spinal or 
cerebral disease, and in very emaciated patients. 
Change of posture is further useful in assisting the 
escape or expulsion of morbid secretions from the 
air-passages, when they tend to accumulate there. 

FaBDEKicK T. Roberts. 

POTTER’S ASTHMA.— i’^PNEVVOCOKlosBS. 
POTTERY.—ii» Occdbatxon-Diseasbs. 

POUQUES, in Loirt, Franca. — Alkaline 
chalybeate waters. Su MiNiEAt Waters. 


POULTICE (Tif\Tos, porridge; /u/s, thick 
soup). — Synoi^. : Cataplasm ; Fr. Cataplasme\ Ger. 
Breiutnscklag, — Poultices are soft moist applica- 
tions, usually applied hot, but occasionally cold. 
They may be used merely as a means of applying 
heat and moisture ; or they may contain some drug 
intended to exert a specific effect. They are now 
largely replaced by fomentations. There are only 
two poultices in common use, ( i ) the simple poultice, 
composed of crushed linseed, and (2) the counter- 
irritant poultice, composed generally of crushed 
linseed and mustard. 

1. Simple Poultice. — The simple poultice, by 
its heat, causes a dilatation of the vessels of the 
part to which it is applied, and thus hastens the 
progress of inflammation, either towards resolution 
or suppuration. It softens the cuticle, and relaxes 
the skin by its moisture, and thus favours swelling, 
and lessens tension and pain. In internal affections, 
such as bronchitis, pleurisy, or pericarditis, large 
poultices are frequently applied to the skin over the 
inflamed part. They benefit the patient partly by 
their warmth, and partly by exerting an extremely 
mild counter-irritant effect (p. 349), consequent 
upon the redness and congestion of the skin which 
they produce. They are, however, somewhat 
troublesome ; they soon become cold ; and if the 
patient be restless, their weight causes them to 
shift, and fragments break off and drop into the 
bed, and there drying cause considerable discomfort. 
For application to boils and wounds they are alto- 
gether unsuitable. See Fomentations. 

In internal inflammations a poultice may often 
be advant^eously replaced by cotton-wool only, 
covered with oil-silk and secured by a bandage. 
If any counter-irritant action is required, a few 
drops of chloroform or turpentine may be sprinkled 
on wool or spongio-piline. 

Linseed-meal poultices are best prepared with 
recently crushed linseed (Linum Contusum, B.P.), 
as the meal tends to become rapidly rancid. 
The following is a useful method of making a 
linseed-meal poultice; Heat the basin in which 
the poultice is to be made with boiling water ; 
then empty it and put into it again as much boil- 
ing water as may be necessary to make the re- 
quired poultice ; sprinkle the crushed linseed into 
the water, stirring vigorously, till the proper con- 
sistence is attained. By adopting this plan the 
poultice will be free from lumps. The poultice 
should then be spread with a broad spatula, pre- 
viously moistened with water, on a piece of rag or 
tow. It roust be of a uniform thickness, and 
neither so thick as to be too heavy*, nor so thin as 
to cool and dry too rapidly. A poultice should be 
changed every two or three hours b^ day, and every 
four at night, if the patient is sle^ng. 

2. Counter-Irritant Poultice.— Cfl/j/Awwa 
sinapis, the ordinary mustard poultice, is an in- 
valuable counter-irritant. It is coinposi»l of mus- 
tard in powder, 2 \ ; crushed linseed, 2^ ; boiling 
water, 10. The crushed linseed is to oe mixed 
with the water, and the mustard added, constantly 
stirring. Its action should extend only to pro- 
ducing redness of the skin, for if kept on too long 
it will cause yesication, and has even been known 
to give rise to sloughing. The time a mustard poul- 
tice can be kept on varies from ten minutes to half 
an hour or more, according to the strength of the 
mustard. The sensations of the patient can usually 
be relied upon as a guide. An ordinary patient 
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is not likely to keep it on too long, as the smarting 
soon becomes unl^rable. If the proportion of 
mustard be reduced to i in 4 or 5, the poultice will 
take an hour or more to produce the desired effect, 
and, in this form, is a much safer application in the 
case of young children. Patients who are much in 
the habit of applying mustard poultices to the same 
part — as, for instance, the front of the chest — 
acquire a singular power of resistance to the irrita- 
tive action of the mustard. The mustard poultice 
is indicated whenever mild and rapid counter- 
irritation IS desired It is especially useful in bron- 
chitis, and m muscular rheumatism, as lumbago or 
pleurodynia Rigollot’s mustard-leaves, and the 
charta stnapis of the British PhamKKOpotta^ are 
excellent substitutes for the mustard poultice They 
are cleaner, more easily applied, and can be more 
accurately adapted to the spot required. They should 
always be used in preference when obtainable. 

Marcus Beck 
H Montague Murray. 

PR/ECORDIAL ANXIETY or OPPRESSION. 

Synon Fr Angotsse , Ger. Pracordtalangst. 

Definition. — A sensation of constnction, at- 
tended with anxiety, referred to the prsecordia , for 
the most part persistent, but at times recurrent and 
depending on dilatation of the heart See Pain in 
Visceral Disease, p. 1141 ; Angina Pectoris, 
p. 66 , and Heart, Dilatation of, p. 635. 

PR>ECORDIAL PAIN —Synon Heartburn; 
Fr Cardtalgie , Ger Magensckmerz 

Definition — Pam referred to the region of the 
heart Pam in the region of the heart may be due 
to local causes or may be reflected from the heart 
or some other viscus associated with the praecordial 
region of the chest See Pain in Visceral 
Disease, p 1141 

PR^SYSTOLIC. — A term implying antece- 
dence to the ventricular systole, and used m con- 
nection with a cardiac murmur or thnll occurring 
during this penod of the cardiac revolution. See 
Heart, Valves and Orifices of, Diseases of ; 
and Physical Examination 

PREBLAU, In Carinthia, Au st r I su— Acidu- 
lated alkaline waters See Mineral Waters. 

PREGNANCY, Disorders and Diseases of. 
The most common, and therefore the most im- 
portant, senous disorder of pregnancy is its prema- 
ture termination by abortion or miscarriage. This 
is considered separately under the headings of 
Abortion ; Placenta, Diseases of the ; and Mole. 
In the present article, therefore, abortion will only 
be considered incidentally in its relation to certain 
diseased conditions which have an unfavourable 
influence on the pregnant state and tend to favour 
its miscarriage. 

Under the present heading will be considered : 
I. Diseases of pregnancy caused neuroses, or 
blood-changes. II Diseases caused by pressure. 
III. Diseases caused by misplacement of the preg- 
nancy, or of the uterus containing the pregnancr 
(under this division Extra-Utenne Prt^ncy^vX 
be considered). IV. Diseases caused by abnormal 
conditions of the uterus itself (or of the uterine 
appendages) other than displacement V. Dis- 
eases causM pelvic deformity or bOny out- 
growth. VI. Finally, as there are certain medical 


and surgical diseases, as well as certain suigical 
operations, which have been found senously to 
affect the normal progress of pregnancy or partun- 
tion, these and tneir influences on the pregnant 
state will be considered in some detail 

I. Diseases caused by Neuroses or 
Blood-changes (i) Vomiting (Hyperemesis); 
(2) Salivation (Ptyalism) ; (3) Unusual appetite ; 
(4) Dental canes ; (5) Cutaneous disorders ; 
(6) Chorea gravidarum ; (7) Mental perversion. 

I. Vomiting {Hyperemests gravidarum), — The 
vomiting of early pregnancy is a very common 
symptom. It is usually (but by no means neces- 
sanly) confined to the earlier part of the day, and is 
generally started by getting out of bed, or by any 
very marked change of position It may begin 
within a week after conception has taken place and 
persist throughout the whole of pregnancy, but it is 
during the second, third, and fourth months that 
the disorder is generally more acute 

In severe cases nearly everything is rejected from 
the stomach as soon as it is swallowed, and pro- 
gressive emaciation and weakness may be extreme. 
When this is the case, it is well to remember that 
pregnancy may be complicated with graver disease, 
and that the vomiting may be due, not to one con- 
dition only, but to both conditions. In two cases 
of this kind within the writer’s experience, both of 
which were treated unsuccessfully — one by empty- 
ing the uterus, and the other, first by replacement 
of a gravid retroversion, and afterwards by emptying 
the uterus — the fatal issue was found to be due to 
grave complication in the first case, to malignant 
disease of an ovary, and in the second to contract- 
ing adhesions of the small intestine, due (probably) 
to old peritonitis m the neighbourhood of a gastric 
ulcer 

The vomiting of pregnancy is essentially a nervous 
disorder, but movement of the enlarged uterus, 
temporary heart-weakness or faintness, and some 
abnormality of the pregnancy (gravid retroversion, 
spasmodic closure of the cervix, abnormal placental 
attachment) may be looked upon as exciting causes, 
and their consideration as such lead the practitioner 
to suitable treatment. 

Treatment. — In minor cases, change of resi- 
dence, life in the open air, and the administration 
of a vegetable bitter with dilute mineral acid before 
food, may be all that is necessary (Aad. Nitro- 
Hydroch. Dil. nt x-xv, Infiisi Gentianse ad Jj 
td.s.). When sudden movement causes nausea, 
suitable advice should be given regardmg this. 
When the nausea is associated with fiuntness, a 
dessertspoonfiil of brandy may be given once or 
twice daily, the administration being stopped as 
soon as the symptom is relieved. When gravid 
retroversion is found, this, as a rule, should be 
replaced. When the ceiVix appears to be specially 
contracted and sensitive, gentle dilatation may 
immediately relieve the associated symptom. 

In all severe cases, when no intercurrent or asso- 
ciated disease can be made out, the following pkm 
^ treatment is recommended. The patient is fed 
by nutrient enemata, all food by the mouth being 
temporarily writhheld. Twice a day, if necessai^, 
the patient is given an enema containing ^ of the 
mixed bromides (531 Potassiutti Bzomme, 511 of 
Sodium Bromide) and 20 grs. of Chloral HydiKtew 
This may be administered in of 

and should be entire^ retained upoMble. 

As soon as the bromide ana chlotal iiyMte 
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begin to affect the system the vomiting lessens, 
and nourishment may be cautiously given by the 
mouth. When this is retained by the stomach, 
the enemata are discontinued and the same drugs 
given in one-fourth doses, in the form of mixture 
Chloral Hydrat. grs. iv-v, Potassii Bromidi, 
Sodii Bromidi aa grs. viiss, Aquam ad jj). In 
cases of less severity this mixture may be employed 
from the outset. 

In all severe cases temporary confinement to bed 
is a necessity. In some cases tliis has been appa- 
rently continued with advantage throughout the 
whole of the pregnancy. In other cases dangerous 
vomiting has been promptly relieved by the induc- 
tion of abortion. If the method recommended 
above be thoroughly adopted, these methods of 
treatment (to which there are grave objections) will 
rarely, or never, be necessary. See VOMITING. 

2. Salivation . — Salivation is a rare disorder of 
pregnancy. It is generally associated with nausea 
and vomiting and sometimes appears to be forced 
into undue prominence by the refusal of the patient 
to swallow her saliva. Very similar treatment to 
that advised for vomiting is most successful. Full 
doses of the mixed bromides are given persistently, 
and the patient should be encouraged to dispense 
with the constant use of the spittoon or handker- 
chief. In cases where the gums are swollen and the 
breath offensive, the practitioner should prescribe a 
mouth -wash of chlorate of potassium (grs. x ad jj), 
and inquire into the possibility of any coincident 
mercurialism. Atropine, pilocarpine, and galvanisa- 
tion of the cervical ^mpathetic nave all been tried 
for the relief of this condition, but on the whole 
these methods appear to be inferior to the treatment 
by bromides. 

3. Unusual Appetite. — The appetite of the 
pr^nant woman may be subject to considerable 
alteration during the course of pregnancy ; a woman 
who is accustomed to sugar and starchy foods finding 
that these are distasteful and that meat and highly 
seasoned dishes are better appreciated and digested, 
or the reverse of this may be experienced. Within 
reasonable limits such a change of appetite indicates 
the special temporary requirements of her organism 
and may be gratifi^ ; in particular, curries and 
seasoned dishes may often be taken without any 
consequent nausea, while comparatively tasteless 
foods are immediately followed by vomiting. 
Occasionally the appetite becomes absolutely 
depraved {Pica). In this case there is usually some 
mental disorder or perversion, and control is not 
only advisable but necessary. See Appetite, 
Disorders of. 

4. Dental Caries, --In pre^ncy there is almost 
always a special tendency to dental caries, so much 
so that *for every child a tooth ^ has become a 
popular proverb. Nevertheless, the drift of all 
nuraem thought and investigation is to lay stress on 
local causes and on these alone as originating dental 
caries. Decomposition of the starchy foods remain- 
sng in contact with the teeth and gums, and excessive 

S >wth of micro-organisms within the mouth, are the 
portant &ct<m. In pf^;iiaii<^ (apart from saliva- 
tion and occasional gin^vitis) there appears to be 
some special predisposition to the decomposition of 
retained matters, and the toilet which suffices under 
ordinary conditions may jMrove insufficient during 
the time of gestation. 

The Eastern habit of washing out the mouth, 
only after every meal, but after partaking of any 


food, and the careful cleaning of the teeth at night, 
are the methods by which this tendency may be 
most successfully fought against. 

When caries has already started it needs prompt 
attention by the dental surgeon, and in weak, 
strumous and poorly-nourished patients the local 
treatment may often be advantageously supple- 
mented by the administration of good food, hypo- 
phosphites, lime-salts, and cod-liver oil. See 
Teeth, Diseases of. 

5. Cutaneous disorders. — The chief disorders 
of the skin encouraged by, or associated with, 

regnancy are pigmentation, * pityriasis versicolor,* 
erpetiform eruptions (herpes gestationis), and 
(rarely) a pustular eruption, best described as 
impetigo. In addition to these, the development of 
subcutaneous fat demands some notice. This may 
lead to marked alteration in the shape and expres- 
sion of the face. The alteration in appearance pro- 
duced by this and by excessive pigmentation is only 
temporary ; it disappears with the termination of the 
pregnancy and calls for no treatment. 

Parasitic skin-affections need anti-parasitic reme- 
dies. Of these, a solution of perchloride of mer- 
cury is perhaps that most generally useful. Herj^es 
gestationis may appear at the very beginning of preg- 
nancy, but is more often met with in the later months 
or immediately preceding delivery. It is attended 
by much itching and burning, and is usually relieved 
by local applications of ichthyol (5 to lo per cent.). 
See Hydroa, p. 689. 

Impetigo gravidarum occurs as an eruption closely 
simulating that of Variola. In one patient who was 
under the care of the writer, and who suffered from 
this eruption during each pregnancy (but not at any 
other time), the resemblance was so striking that 
her neighl^urs reported the case to the sanitary 
authority as one of small-pox. The pustules were 
numerous, large, and mostly discrete. The chest, 
back, and face were the parts chiefly affected. 

Treatment. — In this eruption, as in several 
other pustular affections (such as furunculosis), the 
administration of lime-salts (calcium hypophosphite 
and sulphide) appears to be of decided value. 
Locally dilute ointments of ammoniated mercury 
(grs. V ad jj) or ichthyol (5 to 10 per cent.) 
are those most efficacious and grateful. See Im- 
petigo. 

6. Chorea gravidarum. — Chorea is sometimes, 
although very rarely, a special disease of preg- 
nancy in that it first occurs during pregnancy 
and recurs during subsequent pregnancies. In most 
cases it must rather be regarded as an intercurrent 
disease which is aggravated by the pregnant state. 
As predi^sing causes rheumatism and rheumatic 
surroundings are of chief importance. The dangers 
of chorea during pregnancy are mental exhaustion, 
pain, want of rest, with con^uent delirium and 
mania, cerebral haemorrhage, intra-uterine haemor- 
rh^e, and incomplete abortion. 

Treatment. — The chief drugs of any value are 
arsenic and chloral hydrate. When incomplete 
abortion has occurred and there is any danger of 
sepsis, the uterus must be emptied ; but if this be 
necessary, the operation should be done so as to 
cause the least shock to the patient It is well to 
remember that the chorea does not necessarily cease 
with the termination of the pr«^ncy. Premature 
delivery unless clearly indicatea should be avoided. 

7. Mental Pefvertim,Se$ Insanity of Fjibo* 
NANCY, p. 758. 
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II. Disorders due to Pressure -~(i) Fre- 
quency of micturition ; (2) Constipation ; (3) 
Haemorrhoids ; (4) Vanx ; (5) CEdema of the 
lower extremities; (6) Cramps of the lower ex- 
tremities ; (7) Pruritus vulvas. 

1 Frequency of mictuntion is often complained 
of dunng the first two months of pregnancy when 
the enlarged fundus is lying forward on the bladder, 
either preventing full distension or, by its pressure, 
exciting a desire for urination This always 
improves as the bladder becomes accustomed to the 
pressure, and still more so when the uterus rises out 
of the pelvis into the abdomen and the pressure is 
removed 

2 Constipation is an occasional difficulty during 
pregnancy, the pressure and stretching caused by 
the enlarging uterus interfering with the proper 
action of the rectum The best treatment is by an 
aloes-and-belladonna pill given every night: Ext. 
Aloes Barb, gr jss , Ext Belladonnae gr J A 
small enema should be admmistered every other 
morning if the pill is insufficient. See CoNsriPA- 
TION 

3 Hcemorrhotds are always made worse by 
pregnancy, and sometimes during the later months 
the pain and distress occasioned by the rectal pro- 
trusion may be severe. In such a case pregnancy 
need be no bar to successful operation In milder 
cases the daily full evacuation of the bowels, as 
advised under constipation, and the local application 
of some pieparation of Hamamelis, will afford the 
most relief to the patient 

4. Vanx of the superficial veins of the thigh, 
labium and * mons ’ is a pressure-disorder of preg- 
nancy which sometimes causes serious disease. 
The enlarged veins may form a considerable tumour, 
which on standing or walking becomes prominent 
and turgid and involves the patient in the very 
practical danger of venous rupture, either subcu- 
taneous or open The treatment of this condition 
demands a good deal of rest in the recumbent posi- 
tion with the foot of the couch or bedstead perma- 
nently raised All pressure-disorders need this 
It IS a good rule during all the later months of 
pregnancy to make the patient he down on a raised 
couch or bedstead for two hours in the early after- 
noon. This divides the day into two short half- 
days and does much to obviate the evil effects 
of both weight and pressure. The support of a 
|>andage, which is so useful in vanx below the knee, 
IS generally impossible of application to the upper 
part of the thigh and to the vulva. When the varix 
IS sufficiently localised the dilated veins may be 
excised In a very few cases the condition may be 
so severe and extensive as to call for the induction 
of premature labour. 

5. (Edema of the lower extremities is sometimes 
due to pressure only, but may be due to coincident 
kidney-disease {see p. 2x6) If, on examinmg the 
urine, no albumen is found, the pelvis and abdomen 
should be carefully examined to see if there is any 
accessory or abnormal cause of pressure — such as 
myoma or co-existing ovarian tumour. If none be 
found a good prognosis may be gpven, and the ten- 
dency to oedema treated b^ poution (see 4. Vanx, 
above), b^ aperients, and if there be ansexnia, by 
blood -tonics. 

6 . Cramps* During the later months of 
pregnancy cramps of the lower extremities fre- 
Quently occur at night. These appear to be 
directly due to pressure on the larger nerve- 


trunks in the pelvis, and are met with most 
commonly while the patient is lying on her back. 

Change of position is generally sufficient to 
relieve this distressing symptom 

7. Pruritus vulva ap{^ars sometimes to be 
due to the pelvic congestion accompanying preg- 
nancy When complained of, the case should be 
investigated for any possible intercurrent cause such 
as gonorrhoea or glycosuria. A very hot saturated 
solution of boric acid, freshly made, will usually 
allay the itching The parts should then be 
carefully dried with soft rag and anomted with 
dilute bonc-acid ointment At ni^ht this can be 
applied on borated gauze and kept in situ after the 
lotion has been used 

When there is marked purulent discharge affect- 
ing the urethra as well as the vagina ; when this is 
sudden in its onset and accompanied by much 
pruritus and dysuna, the possibihty of gonorrhceU 
infection should always be considered In this case 

the vagina should be well treated with suppositones 
of silver nitrate (J gr ), and a special disinfection 
of the genital passages be earned out at the time 
of the confinement This will dimmish the nsk of 
gonorrhoeal ophthalmia. See Pruritus 
111. Diseases due to Misplacement of 
the Pregnancy or of the Uterus contain- 
ing the Pregnancy — (i) Placenta praevia ; 
(2) Retroversion of the gravid uterus , (3) Cornual 
pregnancy and interstitial pregnancy; (4) Extra- 
uterine pregnancy (and its consequences). 

I. Placenta pravta — Definition.— A preg- 
nancy in which the placenta is attached over the 
internal os or lower outlet of the uterus, and there- 
fore in front of the child 

Varieties (i) Placenta praevia centralis or 
totalis , (2) Placenta praevia lateralis ; (3) Placenta 
praevia marginalis 

Frequency and Causation — The frequency 
of Placenta praevia is about I in 1,500 births 
(Winckel) It is very much more common m 
multiparae than m women who have not had a 
previous pregnancy, and the pregnancy in which it 
occurs IS stated to be often preceded by chronic 
endometritis. 

Dangers — Difficult labour and fatal haemor- 
rhage. 

Diagnosis. — This is difficult or impossible in 
the earlier months so long as the cervix is con- 
tracted. It may be suspected (a) when sudden 
copious bleeding occurs at what would have been a 
menstrual peruM, and especially if this is repeated 
after three or four weeks* interval ; (b) when no other 
site can be discovered for the placenta both by palpa- 
tion and auscultation ; and (c) when there is unus^ 
thickness, vasculanty and pulsation in the ne^h- 
bourhood of the cervix. Very often bleedmg docs 
not occur until the last month of pregnancy, some- 
times not until labour commences— the bleeding 
in placenta praevia being due to separation of the 
placenta (1) from development of the lower uterine 
segment and (2) from dilatation of the cervix. 

When the cervix is dilated the diagnosis becomes 
easy. Instead of the presenting amniobc sac con- 
tainine the liquor amnii and x^tus, there is the 
thick fleshy mass the placenta intervening. In 
placenta pnevia lateralis and marginalis the e^^e 
of this is tanmble, and beyond this it may be 
possible to feel the amniotic sac and fcSius. In 
placenta prsevia totalis, the cervical cans] is every- 
where covered by placenta. 
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Treatment. — In early and susjjected cases, 
absolute rest in bed and the administration of a 
Dover’s powder will usually be sufl&cient to check 
haemorrhage. Ergot should not be given. If the 
bleedine continues the vagina may be temporarily 
plr^ed with salicylic or sublimate wool, and the 
uterus may be afterwards emptied of its contents. 

In cases at a near term when the cervix is 
sufficiently dilated to feel the placenta and examine 
its attachments ; — 

(a) if the placenta be marginal, the membrane 
may be ruptured and the head allowed to descend by 
the" side of the placenta, natural labour proceeding 
(as with normal placental attachment). 

(l>) if the placenta be central, such separation is 
made as will conduct the finger (by the shortest 
route if possible) to the amniotic sac and foetus, 
and the foot of the child is brought down by ‘com- 
bined version ’ with one finger. The examining 
finger pushes the shoulder aside while the breech is 
pressed downwards by the hand outside the 
abdomen. This brings the feet of the foetus in 
contact with the finger. The membranes are now 
ruptured, the finger passed around one foot, and by 
pressure of this and the cervix against the pubes 
the foot is tightly held until it is conducted through 
the cervix. The other foot may be afterwards 
brought down. The body of the child now forms 
a plug which stops further haemorrhage, and delivery 
should be allowed to proceed slowly. The rapid 
emptying of the uterus is not advisable. The neck 
of the uterus in cases of placenta pnevia is often 
easily torn, and the haemorrhage from a deep 
laceration of the cervix may prove fatal when that 
from the separated placenta has been practically 
stopped. 

2, Gravid Retroversion. — DEFINITION. — A 
uterus at one and the same time displaced back- 
wards and pregnant. 

History. — There is usually some previous 
history of displacement, and pregnancy must of 
necessity be a possible condition. In the greater 
number of cases where pregnancy and backward 
displacement are combined, the uterus rises as the 
pre^ancy grows and the displacement sponta- 
neously rights itself. In the minority this 
spontaneous replacement does not occur, and at 
the end of the second or beginning of the third 
month serious trouble arises. The pressure of the 
pr^nancy on the neck of the bladder and urethra 
causes dysuria, and after a short time complete 
retention of urine. If unrelieved the ureters and 
kidneys sufier from backward pressure, and fatal 
sloughing has been known to occur from the 
increasing pressure within the pelvis. 

Diagnosis. — The patient has the ordinary 
symptoms of pregnancy, nausea and vomiting 
Ming sometimes excessive. She probably has a 
liistory of amenorrhoea conesponding to the period 
of gestation at which she has arrived, and the 
mammary signs may be confirmatory of her condi- 
tion. Dysuria or retention of urine is probably 
the prominent ^rmptom. 

On examinauon, a big, elastic, globular mass is 
found filling the pouch of Douglas behind the 
cervix and pressing this against the pubes. 

On bi-manual examination witn the bladder 
empty, the fundus is Jpund to be wanting anteriorly 
ana the cervix may & felt (from above as well as 
frpm below) to pass directly into the posterior 
tumour. The tumour itself is elastic and resilient 


like a gravid uterus of the second month. The 
difficulty of passing urine is quite of recent date, 
and vrith the exception of ‘ retention,’ which may 
be a sudden phenomenon, there is no history of 
acute collapse or pain or haemorrhage (unless 
abortion be in progress), but the discomfort occa- 
sioned by the gravid displacement is one of gradual 
and steady growth. 

The differential diagnosis between this condition 
and tubal pregnancy with intra-peri toneal hfemato- 
cele is one of vital importance, and no attempt at 
replacement of the uterus should be made until the 
possibility of extra-uterine pr^nancy has been 
rigidly excluded. 

Where the pregnancy is outside the uterus and 
the tumour in Douglas’s pouch has been caused by 
haemorrhage there is usually a history of rather 
sudden collapse and pain ; pressure-symptoms may 
be, but are not as a rule particularly prominent; 
and on careful bi-manual examination (if necessary, 
under anjesthesia) the whole of the uterus, from 
cervix to fundus, is found in front, or to one side of 
the tumour. 

Treatment. — The bladder is completely emp- 
tied. The cervix is seized w’ith volsella, or bullet- 
forceps, and the patient is placed in the knee-chest 
position. The cervix is drawn downwards and 
backwards, and the patient is directed to breathe 
deeply and regularly. One or two fingers placed 
in the posterior fornix at the same time assist 
in pushing the fundus upwards and forwards. 

In this way reposition may usually be directly 
carried out, the womb escaping into the abdomen 
above the pelvic brim. When this takes place, the 
posterior tumour vanishes and the cervix becomes 
directed backwards. A single large ring -pessary 
inserted while the uterus is in good position will 

revent any danger of relapse. The pessary can 

e removed about the fifth or sixth month. 

In cases where attempts at immediate reposition 
are ineffectual, the patient should be kept in bed 
with the foot of the bedstead slightly raised, and the 
urine should be regularly withdrawn by an aseptic 
catheter. Under tliese conditions spontaneous 
reposition usually takes place. It may be assisted 
by the use of a vaginal * colpeurynter ’ (a dilator of 
indiarubber distended with water). 

In a few cases the pregnant uterus may be 
adherent in retroflexion. If the adhesions are 
light they will be separated by the growtli of 
the pregnancy or so lengthened and undone as to 
admit of the manual reposition of the organ. If 
the adhesions are too dense for this, it is better 
practice to open the abdomen and separate them 
carefully firom within the peritoneum than to use 
force or to make repeated ineffectual attempts at 
replacement from without. 

3. Cornual Pregnancy and Interstitial Pregnancy. 
Pregnancy in a rudimentary horn and pregnancy in 
the substance of the uterine wall (interstitial preg- 
nancy) are very rare. They may be regarded as 
misplaced pregnancies because they are both out- 
side the proper uterine cavity, ana delivery under 
natural conditions is usually c^uite impossible. In 
both conditions rupture is liable to take place, 
when the investing sheath of tissue proves insuffi- 
cient for the requirements of the growing pregnancy. 
This usually happens about the raurth month. 

The symptoms are then those of sudden internal 
haemorrhage and collapse [see 4. Tubal Preg- 
nancy, p. 1311) combined with the history and, 



PREGNANCY, DISORDERS AND DISEASES OF 


physical signs of a somewhat advanced pregnancy 
which, in general character, differs but little or not 
at all from the normal. 

As in all true extra-utenne pregnancies, the 
proper utenne cavity is somewhat enlarged and 
contains a < decidua* which generally separates 
when any disaster happens to the pregnancy. 
Consequently some bleeding may be taking place 
from the uterus and vagina at the same time as the 
more serious haemorrhage is taking place internally, 
and this may give nse to the (mistaken) diagnosis 
that the symptoms are only due to an incomplete 
abortion 

Treatment — The abdomen must be opened 
and the pregnancy removed In a ruptured cornual 
pregnancy the base or pedicle of the pregnant horn 
may be ligatured by a chain of three ligatures, and 
the whole of the pregnant horn removed In an 
interstitial pregnancy it is usually necessary to remove 
the uterus, but if the abdomen be opened before 
rupture has taken place, the pregnancy may be 
removed by a uterine incision and the resulting 
wound closed by suture {ses American Journal of 
Obstetrics^ xxvu 694) 

4 Extra-uterine Pregnancy {and its Conse- 
quences). — Nearly all extra-utenne pregnancies 
begin within the Fallopian tube A very few cases 
have been recorded which appear to have begun 
within the ovary These are very rare In tubal 
pregnancy the fructified ovum attaches itself to the 
inside of the Fallopian tube (instead of the uterus), 
and grows in this situation The most common 
result of this misplaced attachment is recurrent 
bleeding from the fimbnated end of the tube into 
the abdomen (with or without rupture) causing 
intra-peritoneal haematocele The next most com- 
mon result is rupture with sudden and diffuse intra- 
peritoneal haemorrhage Both of these occur early 
in the history of the pregnancy The least common 
result IS the continued growth of the pregnancy 
outside the uterine cavity This may take place 
by invasion of the abdomen from the tube {tubo- 
abdomtnal pregnancy ) ; by invasion of the sub- 
peritoneal tissues below the peritoneal reflexion 
( tubo-ligamentary or broad-Ugameni pregnancy) , by 
invasion of the uterus {iubo-utenne or interstitial 
pre^tancy). See 3 Interstitial Pregnancy 

Roughly speaking, then, the three conditions, 
(a) intra-peritoneal hoematocele, (b) diffuse intra- 
peritoneal haemorrhage, and (c) the special tumour 
caused by an advanced pregnancy outside of the 
uterus, are the chief phenomena of this disease, 
each of which separately points to some special 
accident or stage of extra-utenne pregnancy. 

(<r) Intra-peritoneal hcsmatoceley together with 
the enlarged and distended tube from which the 
bleeding comes, usually forms a tumour which can 
be readily felt on bi-manual examination. 

It IS often retort-shaped, it occupies the pouch 
of Douglas behind the utenis, it fixes and displaces 
the uterus generally forwards and to the opposite 
side, and me tumour is apt to enlarge suddenly 
owing to fresh haemorrhage. It is then acutely 
tender and the abdomen above is distended and 
very sensitive to touch The attendant symptoms 
are those of moderate shock, anremia, and transient 
pentonitis. When these signs are found m a 
woman who is in a position to be pregnant and 
who has a history of anv amenorrhoea (however 
slight) follow^ by irregular loss, with or without 
the history of passage of a * decidua ’ or decidual 
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shreds from the uterus, there is strong reason to 
suspect a tubal pregnancy as the cause of the disease. 
This suspicion is increased if all the symptoms and 
signs are of comparatively recent date 
Treatment. — If the tumour be well marked on 
examination of the postenor vaginal fornix and 
evidently extra-utenne — the uterus being well dif- 
ferentiated to one side of the tumour — the case 
may be treated by posterior vaginal cceliotomy 
The haematocele and pregnancy are cleared away 
after free incision of &e pouch of. Douglas If 
necessary, the tube may be removed by the same 
route The incision is afterwards drained by a 
tampon of iodoform gaure 

{b) Diffuse intra-peritoneal hcemorrhage — This 
must be recognised by its symptoms It is peculiarly 
apt to occur at a very early stage of tubal pregnancy 
before any recognisable tumour has had time to 
form, but occasionally takes place at later stages 
The patient, who has been previously quite well 
but has gone a week or more beyond her usual 
‘ penod,* is suddenly seized with abdominal pain. 
Within a few hours (or less) her condition becomes 
serious Her pulse increases in frequency (80, 90, 
100, no, 120, 130, &c ), and this, as a rule, with- 
out any rise of temperature; she becomes faint and 
pale, and the pulse, as it rises infrequency, becomes 
very much weaker Occasionally it is fluttenng The 
abdomen becomes distended and tender, and some- 
times fluctuation of the fluid blood within the 
abdomen may be detected by abdominal palpation 
and percussion On vaginal examination it may 
be possible to feel either the tumour of the pregnant 
tube or the soft, semi-clotted blood which has col- 
lected in Douglas’s pouch, and which gives a sen- 
sation of slight boggy resistance on vaginal touch 
Treatment — The abdomen must be opened 
and the haemorrhage stopped by hgature and re- 
moval of the pregnant tube The abdominal 
section should be by incision above the pub«, and 
It IS well to thoroughly wash out the blood and 
blood clot from the abdomen by copious irrigation 
with hot water The pouch of Douglas is drained 
with a glass drainage-tube 

(r) The special tumour caused by a more or less 
advanced extra-utenne pregnancy differs according 
to Its position If ‘ abdominal * or * tu^-abdominal * 
the whole of the child may generally be felt l3ning 
within the abdomen, uncovered by any containing 
sac The uterus is quite distinct from the pelvis, 
and is but little or not at all enlarged A lump to 
one side of or above the uterus (which is neither 
child nor uterus) marks the substance and situation 
of the placenta The foetal heart is very plainly 
heard if the child be living; the placent^ ‘bruit* 
may be difficult to find. 

If ‘ ligamentary ’ or * tubo-Iigamentary * there it 
generally a feirly thick containing sac — a ‘pseudo* 
uterus ’ — outside the child This is sometimes cen* 
tral, but often to one side of the abdomen. Hie 
uterus IS necessanly attached to one part of the wall 
of the sac and is therefore somewhat lengthened and 
enlarged. The sac is not of uniform thickness, and 
at some point either from the abdominal or vaginal 
wall ‘ ballottement * may probably be eliated. 
The placental ‘bruit’ is usually more easy to find 
than the fiulsations of the foetal heart, but this h 
not a certain guide. 

Both conditions here described need calrefiil dif. 
ferentiaUon from a normal pregnancy wiffiin a uteiua 
whose walls are exceedingly thin. Under this 
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condition a foetus may appear to be quite free in 
the abdominal cavity when it is really within the 
uterus. 

Treatment. — If no dangerous symptoms ap- 
pear, the pregnancy may be watched until the 
natural term be nearly reached. Then, every 
preparation having been previously made, the 
ab^men is opened and the pregnancy removed. 
If ‘abdominal,* it is probably wiser to remove 
both child and placenta, the latter being usually 
mainly attached to the remains of the Fallopian 
tube. If * ligamentary,* the containing sac of the 
broad ligament (after incision and removal of the 
foetus) may often be sewn to the sides of the ab- 
dominal incision, and the placenta be allowed to 
separate slowly and come away in the subsequent 
discharges. 

IV. Diseases caused by Abnormal Con- 
ditions of the Uterus Itself (or of the 
Uterine Appendages) other than Displace- 
ment. — (i) Pregnancy in one-half of a double 
uterus; (2) Pregnancy complicated by myoma of 
the uterus ; (3) Pregnancy complicated by ovarian 
tumour. 

I. Pregnancy in one-haJf of a double uterus . — 
The phenomena occasion^ by this abnormality 
vary according to the extent of the * doubling.’ If 
the doubling & complete, affecting both uterus and 
vagina, there are of necessity two vaginae and two 


all stages, especially if we include under this heading 
any enla^ement of the ovary and not only the 
large cystic mass usually characteristic of ovarian 
tumour. The ovarian enlargement necessarily 
forms a swelling outside of, and in addition to, the 
tumour of the pregnant uterus, and this may easily 
be found on careful vaginal, abdominal, or bi- 
manual examination. 

When complicating pregnancy, an ovarian tumour, 
however small, is peculiarly dangerous ; for at 
parturition or miscarriage, or even without this. 
It is specially liable to twisting of its pedicle and 
then becomes 'a source of acute peritonitis and 
sudden danger. 

Treatment. — If the presence of an ovarian or 
tubal tumour is made out with certainty, it is advis- 
able to remove it. Pregnancy is no bar to success- 
ful operation. If the operation be done carefully, 
miscarriage very rarely follows. It is the rule for 
the gestation to continue without disturbance. If 
on diagnosis immediate operation be refused, the 
tumour should be watched so that no confusion 
may occur regarding the cause of any inflammatory 
symptoms suddenly arising. 

V. Diseases caused by Pelvic Deformity 
or Bony Outgrowth. — The fret^uencyof pelvic 
deformity varies according to locality, being com- 
mon in some cities— such as Glasgow and Man- 
chester — and very rare in others (as in Birmingham ). 


— 

Iliac Spines 

Iliac Crests 

ConJ. Ext. 

Conj. Diag. 

Conj. Vera 

I. The simple flattened pelvis . 

25 

28 

18 

11 

9 

2. The rachitic flat pelvis 

27-29 

28 

18-13 

1 1-6 

9-4 

3. The generally contracted pelvis . 

23 

26 

1 18 

II 

9 

4. The generally contracted flat pelvis 

23 

26 

16 

9 

7 

The normal pelvis 

25—26-3 

28—29-3 

1 20 

13 

II 


uteri — the one pr^^nant and the other not. If ex- 
amination be made through the vagina leading to 
the nnimpregnated uterus, the tumour of the preg- 
nancy will appear to be extra-uterine. By succes- 
sive examination of each vagina in turn, the true 
condition can be ascertain^ and any danger of 
mistake avoided. 

When the ‘ doubling ’ affects the uterus or bodies 
of the uterus only, and both are pervious to the 
single vagina, the unimpegnated uterus will form 
a small tumour to one side of the pregnant uterus, 
the two uteri being usually set at an angle to each 
other, the bodies diverging. 

If the outlet from the pr^nant uterus be free, 
no special treatment will be necessary ; if closed, 
operation is imperative. See 3. Cornual Preg- 
nancy, p. 1310. 

2. Pregnancy complicated by myoma of the uterus. 
The influence of myoma upon pregnancy depends 
upon its seat or positicm. If affecting the upper 
two-thirds of the uterus and free to move, it almost 
invariably rises with the growth of the pregnancy 
and does not interfere wSh normal delivery. If 
growte from or near the cervix, wholly pelvic and 
especially if adherent or fixed, ^e gravest danger 
may be apprehended firom the complication, in 
these cases it is often necessary to induce an early 
abortion or to remove the uterus and pregnancy 
together. 

^ Pregnancy complicated by ovarian tumour , — 
Tw is a comfdication which needs recognition at 


Pelvic deformity is usually (but not always) accom- 
panied by visible general deformity or stunted 
growth ; consequently any smaller deformed patient, 
any one possessing istortion of the lower extre- 
mities, any primipara with a pendulous abdomen, 
or any multipara with the history of difficult con- 
finements, should be examined by inspection, pal- 
pation, and by careful pelvic measurement before 
attendance during her confinement. The more 
common forms of contracted pelvis, with the typical 
measurements of each, are given in the above 
table, which is copied from the * Obstetric Manual * 
of Diihrssen. The measurements are in centimetres 
(10 cmm. s 4^ in.). 

In addition to these forms of pelvic contraction, 
extreme narrowing and distortion may occasionally 
arise from osteomalacia, and from local bony out- 
growths or tumours. In some of these cases the 
pelvic canal may be altogether obliterated. 

Treatment. — The minor degrees of narrowing 
demand delivery by forcep or version. The major 
demand either the induction of premature labour or 
$omt form of Csesarian section. In osteomalacia 
it is wise to remove the uterine appendages. 

VI. Associated or Interourrent Diseases 
or Disorders In their relation to Pregnancy, 
(i) Cholera; (2) Small-pox; (3) Scarlet fever; 
(4) Typhoid fever ; (5) Pneumonia ; (6) Acute yellow 
atrophy of the Liver; (7) Diabetes; (8) Malaria; 
(9) Syphilis; (to) Hereoitary Weakness predis- 
pc^ng toTubercle ; (1 1) Lead-poisoning; (12) ^ut ; 
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(13) Renal disease and Eclampsia; (14) Appen- 
dicitis ; (15) Pelvic or Abdominal Adhesions ; 
(16) Vaginal Fixation of the Uterus; (17) Opera- 
tions on the Cervix ; (18) Cancer of the Cervix ; 
(19) Sarcoma; (20) Phthisis; (21) Heart-Disease ; 
(22) Chorea {see p. 1308) 

All disease caused by the introduction of some 
poison into the system has a deletenoiis effect on 
pregnancy in direct proportion to the dose of poison 
and force of the (usually) resulting inflammation 
(hyperpyrexia) Consequently the acute exanthe- 
mata (including typhoid-fever, cholera, ague, acute 
yellow atrophy of the liver, pneumonia, syphilis, 
and acute mineral or vegetable poisoning) are all ex- 
ceedingly likely to cause the death of the fcetus in 
any woman who is pregnant 

In cholera^ the maternal mortality is about $$ per 
cent. The fcetus is usually killed dunng the stage 
of intoxication 

In small-pox (unprotected) the maternal mortality 
has been comput^ at 30 per cent Abortion 
occurs in one -half of the cases When this happens, 
itjfrequently soon follows the onset of the disease, 
and the mortality is high Small-pox and its 
dangers can, of course, be largely prevented by 
timely vaccination Durmg an epidemic, preg- 
nancy IS no bar to re -vaccination 

In scarlatina both mother and child weather the 
storm if the attack be a mild one ; but some epi- 
demics, under insanitary conditions, have been very 
fatal If severe, there appears to be a special 
danger in this disease of puerperal sepsis follow- 
ing the abortion or premature confinement . ‘ out 
of 21 cases, 6 ran a mild course, and in 8 sepsis 
occurred with 2 deaths * (Meyer) 

In typhoid fever the maternal mortality has been 
computed at 30 per cent. ; ‘ out of 91 cases 19 died ’ 
(Brieger) Abortion is the rule. ‘ Out of 22 cases 
of typhoid, 16 aborted, and the remaining six, who 
had slight attacks, went on to term * (Playfair) 

In pneumonia a double poisoning is present ; 
not only have we the direct poison of the disease, 
but carbonic-acid poisoning as well from interfer- 
ence with normal respiration. The maternal mor- 
tality varies from 50 to 100 percent. More than 
half the cases abort * Pregnancy is interrupted in 
one-third of all cases before the sixth month, and 
in two-thirds of all cases from the sixth to the ninth 
month ’ (Wallich). 

Acute yellow atrophy Oj the Lwer (malignant 
laundice) should probably be referred to under this 
heading, as the cause of it appears to be a blood- 
poisoning by schizomycetes (Winckel). This 
disease is peculiarly associated with pr^;nancy. It 
is rarely or never found during the first three months 
of pregnancy, but is more frequent after the fifth 
month. It usually causes premature expulsion of 
the foetus (in 42 out of 68 cases, Charpentier), and 
in many of these cases it has been noticed that the 
liquor amnii and child have been stamed an orange- 
yellow by the jaundice. The emptymg of the uterus 
may be regarded as simply an index of the strength 
of the poison. It is not, as a rule, attended by 
any improvement in the sjrmptoms ; on the contrary, 
the jaundice usually increases afterwards, and the 
patient dies with septic coma. About hidf of all 
patients affected succumb to the disease. The 
proportion of deaths in pregnant women is probably 
much higher. 

Hmt diabetes has a grave effect on pregnancy. 

* Of aa pregnancies in 15 mothers 4 ended hitally 


during the puerpenum. In 7 out of 19 cases the 
child died (after reaching viable age) during the 
pregnancy, and in 2 more it died shortly after 
birth * (Matthews Duncan). 

In malaria the influence of the disease on 
pregnancy is relative and depends on the seventy of 
the fever ‘ Abortion is more frequent in malarial 
than in non-raalanal countnes.* We have now 
very good reason to believe that this danger may 
be largely or entirely prevented by the careful ex- 
clusion of the mosquito — the earner of the infection. 
See Malarial Disease. 

In cases of chronic poisoning, whether the poison 
comes from without as in ague, syphilis, and lead- 
poisoning, or from within as m chronic nephntis, 
gout, and struma, we not infrequently find a special 
effect on pregnancy induced which needs separate 
consideration. This may be characterised as the 
state of Habitual Abortion The patient becomes 
repeatedly pregnant and after a varying penod of 
gestation regularly aborts See Lead, Poisoning 
BY ; and Occupation-Diseases 

Syphilis IS well known as a common cause of 
this, and too often every case of habitual miscarriage 
IS treated with mercury and iodides on the supposi- 
tion that syphilis is the probable factor, though 
perhaps concealed. This is bad practice. In 
nearly every case where syphilis is the cause of 
habitual abortion, the history or trace of its pre- 
sence in one or both parents is plamly discoverable. 
Moreover, if the mother be young, if the general 
health be well maintained, and if there be no 
contmued exposure to sexual excess or fresh sources 
of danger, the disease tends of its own accord 
towards recovery, and the patient, if repeatedly 
pregnant, tends to go longer without abortion until 
a still-born or syplmitic child is bom at term— no 
abortion having taken place 

When the evidence of syphilis is plam, then anti- 
syphilitic treatment should be administered to both 
parents (the treatment of the wife alone is altogether 
insufficient). This should be continued for three 
years and every attention paid throughout the 
course to nutrition and to hygiene. When no 
trace or history of syphilis can be found, anu- 
syphilitic remedies should be carefully withheld. 
When uncalled for, they may do decided harm 

The hereditary weakness of tubercular families 
IS not recognis^ as it should be as a cause of 
habitual abortion. In ordinary fiunily practice it 
IS in many districts quite as common a cause as 
syphilis, but needs altogether different treatment. 
When this is the cause there is alwaj’s some family 
history of tubercle (phthisis, fistula, bone-disease, 
lupus, tubercular meningitis, or tubercular peri- 
tonitis), and this is probably of nearly as much 
importance on the side of the husband as on that of 
the wife. When either one or both parents possess 
a tubercular family history — showing that there has 
been some special weakness of one or both frumhes 
frivourable to the growth of the tubercle-bacilliis-- 
and when miscarriage following conception is a 
frequent or habitual occurrence, the consideration of 
the two conditions as directly associated will ttsoally 
lead the physician to right and often to suocessftd 
treatment. 

In such parents everything which lowers body 
weight and general numtioa » fatal ; consequent^ 
anyihii^ wluch tends to enfeeble the patient, die 
want ot good food, the continued administnitioa of 
mercury or repeated miscarriage, taids to lessen 
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the power of successful gestation ; and in a series of 
abortions, the later ones tend to r^ur at earlier 
rather than at later periods until, in some cases, 
the power of conception fails. Exceptions to this 
rule may occur after prolonged holidays, and after 
any treatment which improves the general health. 

The clue which this affords to treatment is of 
some importance. Attention to general hygiene 
and especially to sufficient * holiday life ’ in the 
open air cannot be overrated, but the main essen- 
tial in treatment is the persistent administration of 
Cod-liver oil and Syrupus Ferri Phosphatis Com- 
positus to one or both parents until a healthy con- 
ception takes place. The same treatment is then 
continued to the mother throughout the whole 
period of gestation. By these means in a very 
considerable number of cases tlie tendency to abor- 
tion is counteracted and a healthy child is born at 
term. 

Lead-poisoning may be a cause of habitual abor- 
dot} among workers in lead, and lead is sometimes 

urposely taken in order to produce miscarriage. 

everal fatal cases have been recorded. 

Gout and chronic kidney-disease may be causes 
of early miscarriage, but the chronic nephritis or 
special kidney-disease of pregnancy usually affects 
the organism of the mother much more than that 
of the infant and is the cause of one of the most 
dangerous of all the disorders of pregnancy, puer- 
peral convulsions or eclampsia. See Puerperal 
Diseases ; and Eclampsia. 

The chief sur^al affections influencing preg- 
nancy or parturition are appendicitis, pelvic or 
abdominal adhesions, the operation of anterior 
colpotomy with vaginal fixation of the uterus, and 
cancer the cervix. 

Appendicitis is an occasional cause of abortion, 
sometimes it may cause ‘ habitual abortion. ’ Ap- 
pendicitis gives rise to abortion in two ways. As an 
acute disease it may cause septic poisoning and 
pyrexia, destroying the foetus in very much the same 
way as the acute exanthemata ; and, secondly, as 
a chronic source of trouble through adhesions to the 
right appendages and right side of the uterus it may 
interfere with the normal progress of gestation and 
so induce miscarriage. 

Pelvic or abdominal adhesions other than those 
due to appendicitis may likewise be a cause of 
habitual abortion, and strong adhesion or fixation 
of the cervix anteriorly may be a cause of difficult 
labour. This is an occasional result of some surgi- 
cal operations on the uterus and of cancer of the 
cervix. 

Anterior veined cceliotomy with fixation of the 
uterus , — The opening of the peritoneum between 
the cervix and blacker and the sewing of the 
fundus forwards to the sides of the vaginal incision 
is muially (when performed rightly and with due 
aseptic care) an operation having no untoward 
sequelae. If, however, the union be not rigidly 
‘ sero-seroos,’ and if the wound become septic and 
there be any prolonged suppuration, it is quite pos- 
sible to get such firm union and fixation as to com- 
plicate or prevent the proper delivery of a subsequent 
pr^^nancy. Under these circumstances it has been 
necessary on one or two occasions to perform 
Caesarian section. For this rea$OD, in the operative 
treatment of non-adherent retroflexions, the writer 
prefers and strongly recommends the shortening of 
the round ligaments without opening the peri- 
toneum. 


Other operations on the uterus, such as the repair 
of a deep laceration of the cervix or the amputation 
or excision of the cervix, may likewise be followed 
either by firm fixation or contraction ; the resulting 
cicatricial tissue interfering with the proper dis- 
charge of the menstrual function or with the 
dilatation of the cervix necessary for delivery. 

In one case of this kind in which the writer had 
to remove the uterus, the uterine tissue tore out 
before the adhesion would give way. 

In some of the cases where there is marked 
obstruction in delivery the vaginal Csesarian section 
of Duhrssen offers a readier and less dangerous 
method of delivery than that by the abdominal 
route. The chief objection to this method consists 
in the occasional great difficulty of uterine suture 
through the vagina after delivery. 

Cancer of the cervix may produce a very similar 
condition of rigidity and fixation to that already 
described as occasionally resulting from inflamma- 
tion. In a few cases too, cancer of the rectum 
invading the broad ligament may produce an 
unyielding bed of tissue in which the uterus cannot 
properly dilate. 

"Sullen such conditions are associated with ad- 
vanced pregnancy Caesarian section is the usual 
method of dealing with the difficulty. When found 
at an early stage of pregnancy the propriety of 
emptying the uterus may be reasonably considered. 

(>ncer or sarcoma may affect pregnancy in other 
ways. One form of sarcoma — deciduoma malignum 
—only occurs in connection with pregnancy or the 
post- puerperal period. It grows from the placental 
site, invades the uterus and is usually rapidly fatal. 
See Placenta, Diseases of the. 

Cancer often appears to grow with increased 
luxuriance during the later stages of pregnancy, and 
in cases allowed to drift the mortality of the puer- 
perium is very high. Forcible extraction of the 
child by forceps or turning is often accompanied 
by rupture of the uterus or bladder, and if the 
patient survives the haemorrhage and shock, she 
may still have to encounter the dangers of peri- 
tonitis and sepsis. 

Phthisis has, as a rule, less direct effect on preg- 
nancy than the state of constitutional weakness 
predisposing to consumption. If a woman, already 
suffering from phthisis, become pregnant, her repro- 
ductive power is usually strong, and though abor- 
tion may result, it is by no means a necessary 
consequence. 

A very considerable number of women suffering 
from phthisis immediately improve in health and in 
general nutrition after conception has taken place, 
and if the surroundings and diet be good, and if 
haemoptysis does not occur, this improvement is 
maintained throughout the whole course of the 
pr^ancy. The birth may be premature, and the 
child tul^rcular, but in most instances the preg- 
nancy advances to term without disturbance, and 
the child is apparently healthy. But after the preg- 
nancy is over there is almost always a severe 
relapse. The gain in nutrition is rapidly lost ; the 
lung-disease a^ances, and the patient very often 
only lives a few months after the birth of her 
infant. This may to some extent be guarded 
against by careful management during the lying-in, 
but does not interfere with the general rule that the 
post-puerperal period is very fatal in phthisis. 

In Heart- Disease it is also the post-puerperal 
time that is usually more dangerous, out the dangef 



PREGNANCY 


PRIAPISM 


vanes greatly according to the disease and the 
presence or abscnce^f compensatory changes. 

Mitral Stenosis appears to be the most fatal of 
all cardiac lesions in pregnancy. Out of 54 re- 
ported cases no less than 35 were fatal, but this 
includes some cases of double mitral lesion 

Cases of aortic disease come next in importance. 
The mortality of pregnancy complicated by aortic 
disease is estimated at 23 per cent in Norns’s 
‘ Sjrstem of Obstetnes.* 

Mitral RegiirgitcUion is of less gravity, especially 
in earlier years, when the patient is young and 
healthy Repeated pregnancies, however, slowly 
tell upon the power of the heart, and the danger of 
the patient is markedly increased at every succeeding 
pregnancy According to the same authority, the 
mortality of this complication is stated to be 13 per 
cent 

In aortic disease the most fatal period is during 
labour , when this is safely over there is less 
danger 

In mitral disease the post -puerperal period is 
quite as dangerous as that of labour In fatal cases 
the right side of the heart has been found engorged 

Cardiac disease may induce secondary pulmonary 
lesions., both during pregnancy and in or after par- 
turition Of these the most important are haemor- 
rhage into the lung-tissue and haemoptysis, oedema 
of the lungs, and congestive pneumonia Cardiac 
disease is often the cause of excessive loss of blood 
at the time of confinement, and of faulty contraction 
of the uterus after delivery The latter, by reten- 
tion of blood-clot which the uterus is unable to 
expel, favours slow septic sequCTje 

Treatment — ‘ Pregnancy associated with cardiac 
disease should not be interrupted artificially ’ ‘ The 
best treatment will therefore be symptomatic, and 
consist in administering digitalis, strophanthus, 
nitrate of potassium, diuretics, or diaphoretics, 
and in regulating the diet ’ (Winckel) During 
delivery every effort should be made to calm excite- 
ment-moderate anjesthesia— to prevent unneces- 
sary blood-loss, and to secure good uterine contrac- 
tion. Ergot should be given with caution or alto- 
gether withheld if its administration is likely to 
further embarrass the heart’s action During the 
lying-m, good nursing is of the utmost value 
Psychical excitement or irritation is especially 
harmful, and trouble should be taken to secure the 
patient from any possibility of worry or anxiety 
John W Taylor. 

PREMONITORY {pra, before; and moneo, I 
warn) —This word is associated with symptoms 
which give an indication or warning of the advent 
or onset of certain diseases or seizures ; for instance, 
rigors during the invasion of fever, and the vanous 
aurse preceding an epileptic fit 

PREPUCE. — See Penis, Diseases of; and Con- 
cretions. 

PRESBYOPIA {wpiaBvs, an old man ; and 
the eye). — Impairment of the power of accommo- 
dation of the eye, the result of progressive senile 
changes, in conseejuence of which the nearest point 
of distinct vision lies at more than nine inches from 
the eye. Distant vision may be perfect ; but the 
eye, unaided by an appropriate convex lens, cannot 
see clearly objects less tnan nine or more inches 
from the eye. See Vision, Disorders of. 


PREVENTION OF DISEASE.— Personal 
Health ; and Public Health. 

PRIAPISM. — Synon. • Fr. Priaptsme ; Ger. 
Prtapismus ; Ruttenkrampf, — continuous erection 
of the penis, generally unaccompanied by any 
sexual desire. It may lx complete or incomplete. 
In the former case there is a rigid erection of the 
penis with much pain and sufifenng. The condition 
may last for many days, or even weeks or months. 
There are many causes of complete priapism, 
notably injuries to the penis which cause rupture 
and extravasation of blood. It may also occur m 
leuchsemia and other toxaemias, in diseases of the 
brain, spinal cord, rectum, bladder, and in tetanus 
and hydrophobia. In incomplete priapism the penis 
IS merely distended with blood unaccompanira by 
any muscular contraction, rigidity or pain. This 
condition is found in injuries to the spinal cord in 
the cervical and upper dorsal region 

Treatment — In those cases where there is a 
collection of blood-clot this must be removed Iqr 
incision In all cases treatment is very unsatis- 
factory The application of cold or heat is useful, 
and tnal may be made of such drugs as bromides, 
chloral hydrate, hyoscine, and opium 

Charles Gibbs. 

PRICKLY HEAT. — An acute eruption of 
minute papules and vesicles which cover the skin 
more or less extensively, and are attended by 
burning heat, and a most tormenting pnckly itching. 
The affection occurs for the most part in hot 
climates, is associated with profuse sweating, and 
attacks principally those who are unaccustomed to 
extreme heat , hence it is often expenenced by 
travellers in tropical regions. Pathologically the 
eruption seems to consist pnncipally of dilatftion of 
the sweat-ducts, caused by the blocking of their 
orifices This is due to swelling of the surrounding 
epidermis The papilbe are enlarged from inflam- 
matory infiltration The rash generally subsides in 
the course of a week. 

PROCIDENTIA {pro, down^^ards ; and cado, 

I fall) — A falling down of certain organs or struc- 
tures from their natural position, as of the uterus, 
rectum, or iris. See Prolapsus 

PROCTITIS {•>rpwKr 6 s, the anus) — Inflamma- 
tion of the anus or rectum See Periproctitis ; 
and Rectum, Diseases of. 

PRODROMATA (irp<l, before; and itp 6 fju>s, a 
course) — A synonym for premomtory symptoms. 
See Premonitory 

PROGRESSIVE MUSCULAR ATROPHY.— 
Synon Chronic Spinal Muscular Atrophy ; Wast- 
ing Palsy , Amyotrophic Lateral Sclerosis ; Chronic 
Poliomyelitis , Fr Atrophie Musculatre Gfoisseuu 
pro^esstve (Duchenne) ; Ger MuskelaisropkU \ 
MuskelldJimung. 

DESCRipriON.— Slow wasting of the muscles, 
beginning in some particular spreaduig and 
mcreasing, until it is wide in extent and extreme in 
degree. The changes in the muscles depend upon 
a slow degeneration in the ganglion-cells of the 
anterior cornua of the spinal cord, accompanied by 
a degeneration in the motor nerve-fibces arising 
from the cells. With this degeneimtion ^ the 
and fibres there is usually also associated e nmilat 

4 F2 



PROGRESSIVE MUSCULAR ATROPHY 


131^ 

change in the pyramidal tracts of the cord, some- 
times, at least, to be traced up to the motor cortex 
of the brain, and related to a similar degeneration 
of their ganglion-cells. 

Charcot has divided cases of this disease into two 
varieties, the so-called * protopathic ’ form, in which 
the affection consists essentially of a primary de- 
generation of the motor cells of the cord, of the 
nerve-fibres proceeding from them, and of the 
muscles ; and the ‘ deuteropathic ’ in which there 
is also degeneration in the pyramidal tracts, to 
which the affection .of the spinal cells and fibres 
was thought to be secondary. To this second class 
he gave the name ‘amyotrophic lateral sclerosis.^ 
But the distinction is not valid. The pyramidal 
fibres always degenerate with the motor cells and 
at the same time. The two varieties are essentially 
the same disease. The difference between them is 
that, in the one case there is degeneration only of 
the lower, spinal, motor neuron, in the other there is 
also decay of the cerebral neuron, which comprises 
the cortical cell and pyramidal fibre. 

^Etiology. — Males are more frequently attacked 
than females in the proportion of about three to 
one. The disease is one of adult life, commencing 
as a rule between the ages of twenty-five and fifty- 
five. Cases have been recorded in which the affec- 
tion commenced as early as twelve and as late as 
seventy, but most juvenile atrophies are primarily 
muscular. An inherited neuropathic disposition is 
to be recc^ised in a small proportion of cases, but 
direct inheritance of the disease is very rare. All 
classes of society are affected, and it is doubtful 
whether workers with the muscles suffer with 
greater frequency than is accounted for by their 
greater exposure to certain exciting causes. Of 
these, ^ne of the most important is mental distress 
and anxiety, an influence especially potent in later 
life. Another distinct cause is exposure to wet and 
cold, which is a cause of so many chronic spinal dis- 
eases. Sometimes the exposure has been habitual ; 
sometimes there has been a single severe exposure, 
immediately succeeded by neuralgic pain, either in 
the part which subsequently wastes, or in other 
regions. Excessive use of muscles may cause slight 
lo^ wasting ; it is doubtful, however, whether 
this influence produces general muscular atrophy. 
Severe concussion of the cord is a rare cause, and 
seems usually to act by setting up disseminated mye- 
litis, manifested by muscular wasting combined with 
other symptoms. In a few cases, however, concus- 
sion hais been slowly followed by typical progressive 
muscular atrophy. More rarely a fall, in which 
a limb has injured, has been followed by 

muscular atrophy commencing in that limb. 
S3q>hilis is an occasional antecedent, and no other 
cause may be traceable. In the cases in which 
atrophy has followed an acute specific disease such 
as measles, the malady is probably a chronic 
neuritis. . Lead-poisoninig may produce chronic 
muscul^ atrophy, as well as the common acute 
paralysis with rapid wasting. The chronic form 
closely resembles ordinary progressive muscular 
atrophy in seat and features, differing from the 
acute extensor pel^. In many cases no cause for 
the disease can be discovered. It seems then to be 
a premature failure of vitality in the nerve-elements 
concerned. 

Anatomical Characters. — The muscles are 
reduced in nze^ and pale in colour. IVurts may be 
hardly distinguishable from adiacent &t. On the 


other hand, the muscle may be dark as a whole, and 
pale streaks in it may mark tlhe position of local 
degeneration. There are four well-defined micro- 
scopic changes in the fibres : ( i ) Simple narrowing, 
with little or no change in the striation. The stri» 
sometimes appear to be farther apart than normal, 
or the fibrillary segmentation is unusually distinct. 
(2) Simple fatty degeneration, the transverse stria- 
tion giving place to granules, mixed ultimately with 
fatty globules. (3) So-called ‘vitreous degenera- 
tion,’ probably a distinct process from fatty degene- 
ration. The sheath, in such a condition, contains 
only a clear material enclosing a few fatty globules 
and a few feint transverse striae. (4) A longitudinal 
striation develops in the fibre, with which at first 
the transverse striation co-exists. As the latter 
becomes more and more faint, the fibre comes to 
have the appearance of a fasciculus of longitudinal 
connective-tissue fibres. This change may some- 
times be present alone. Fatty globules may accu- 
mulate betw'een the fibres, with, in some cases, 
granules and masses of reddish-brown pigment. 
The interstitial nuclei are often increased, and 
sometimes the interstitial tissue. The capillaries 
may be dilated and distended. Muscular fibres, 
practically unaltered, may often be seen side by 
side with others profoundly changed. The sheaths 
finally become empty and shrink, and may be 
scarcely distinguishable from the interstitial tissue. 

There are many degenerated fibres in the peri- 
pheral nerves. These can be traced to the anterior 
roots, which are diminished in size. The amount 
of degeneration in tjjjcm corresponds to the wasting 
present in the musses. The posterior roots are 
unaltered. The spinal cord is often softer than 
natural at the affected part, and the white substance 
of the lateral columns is grey and translucent. 
With the microscope, after due preparation, the 
anterior cornua are seen to be much changed at the 
level at which the nerves to the muscles most 
affected are given off. Most of the large cells have 
disappeared, or are represented by small angular 
bodies. Frequently a few large cells can still be 
seen, but most of these have lost their processes, 
and are more globular than normal. The inter- 
stitial tissue is also increased. 

There is distinct degeneration in the anterior 
root -fibres passing from the cornu through the 
anterior column. A few fibres may remain, but 
whole fasciculi appear to be replaced by fibrous 
tissue. There is also usually distinct degeneration 
of fibres in the anterior commissure. 

In the white columns there is usually consider- 
able, often almost complete, degeneration of the 
pyramidal tracts, anterior and lateral, and the 
resulting sclerosis extends, in slight degree, beyond 
their limits. The degeneration can often be traced 
up through the decussation of the pyramids, and 
even through the pons and crus to the internal 
capsule. By the products of degeneration it has 
even been traced through the white substance to 
the cortex. But it has also been found to cease at 
the cnis or at the medulla. 

In cases in which bulbar symptoms have been 
present the motor nuclei in the medulla have shown 
changes similar to those present in the grey matter 
of the cord. In other cases the changes in the 
nuclei have been slight; but in such cases the 
degeneration of the pyramids has been extreme, and 
no doubt has mvolvra the fibres connecting those 
nuclei with the cortex. The svmDathetic nerves 
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and ganglia, when examined, have shown no con- 
siderable alteration. 

Symptoms —Wasting and weakness usually come 
on together ; but in parts not readily observed, such 
as the shoulder, the loss of power is frequently 
noticed before the wasting has been apparent. In 
the hand, not infrequently impairment of the power 
to carry out some fine action, such as writing, draws 
attention to the wasting 

The disease commences in the upper limb in 
nine tenths of the cases, and almost as often in one 
arm as in the other, and as frequently in the hand 
as in the shoulder-muscles From the part first 
affected it spreads to the other muscles of the limb. 
In the hand, the thenar muscles and interossei are 
usually the first to suffer, and of the latter the 
abductor indicis is usually most conspicuously 
affected. Occasionally the disease begins in the 
forearm, especially in the extensor muscles , the 
ulnar extensors then suffer most. Of the shoulder 
muscles, the deltoid is generally the first to waste ; 
the supra- and infra-spinati are often affected with 
It ; and the triceps usually suffers less and later 
than the biceps 

The muscles of the back are in most cases early 
involved in the wasting The middle and lower 
parts of the trapezius suffer first, the rhomboids and 
erectors of the spine later The serratus, latissimus, 
and pectoralis major are subsequently involved, but 
they may escape wholly or in part According to 
the affection of the muscles connected with the 
scapula, the position of the bone changes The 
highest part of the trape/ius shows sometimes (but 
not always) a remarkable indisposition to waste, 
and It was hence termed by Duchenne the uUimuni 
martens The muscles that extend the head on the 
spine often suffer in considerable degree, and a 
difficulty in the carriage and movement of the head 
IS the result The increased efforts of the weak 
extensors to balance the head on the spine, under 
such conditions, often cause a synergic over-action 
of the frontales, which are habitually associated in 
action with the extensors The skin at the back of 
the neck lies in transverse folds when the head is 
put back In striking contrast to the wasting of 
the neck is the condition of the platysma, which 
always escapes, and not uncommonly undergoes 
hypertrophy as if m an attenmt at compensation 
The muscles of respiration suffer in the majority of 
cases, and their implication constitutes a grave source 
of danger to life The mtercostals rarely escape 
altogether, and the diaphragm is involved in many 
cases The muscles of the abdominal wall occasion- 
ally waste, but far less frequently than those of the 
thorax 

Wasting in the legs is much less common than 
in the arms, and if it occurs ts usually slighter in 
degree ; occasionally the disease first manifests itself 
in the le^, and is more intense there than else- 
where. The face almost always escapes the general 
atrophy, and its normal appearance may present a 
striking contrast to the rest of the body. But the 
lips and tongue often become paralysed as part of 
the bulbar palsy which so often supervenes on the 
spinal disease 

As the wasting progresses, hollows and pro- 
minences, normally invisible, b^ome manifest, and 
various contractions and deformities occur as a 
result of the unequal affecuon of antagonistic 
muscles. In the hand the usual deformity is that of 
the < claw-hand,* a result of paralysis of interossei, 
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with unantagomsed action of their opponents. 
Lordosis IS common when the muKles of the trunk 
and thigh are involved 

The electrical irntability of the affected muscles 
vanes m character The rule is that, in a slowly 
progressive case, there is diminution in the readiness 
and degree of response to each current, a diminution 
which goes on part passu with the wasting, until 
finally, when the wasting is extreme, it Incomes 
extinct. But the voltaic irntability of the muscular 
fibres very often persists long after it is impossible 
to elicit any response to faradism, which acts only 
on the nerve-fibres Although the quality of the 
voltaic irritability is usually normal, the qualitative 
change of the * reaction of degeneration * without 
the c^uantitative may be present. When the affec- 
tion IS rapid in its course, the muscles may retain 
considerable voltaic irritability long after that to 
faradism has become extinct, and a typical reaction 
of degeneration may be present Between the 
extreme forms various intermediate conditions may 
be met with 

The mechanical irritability of the muscles is 
considerably increased, and spontaneous flickering 
— the so-called ‘ fibrillary twitching* — in the 
muscles is frequent, but not invariable It is not 
uncommonly observed m muscles not yet wasted, 
but in which atrophy subsequently occurs 

The myotatic irritability in cases m which there 
is ‘atonic atrophy,’ the muscles being flaccid and 
toneless, is lost, and lost early But where there 
IS rigidity from the first (‘ tonic atrophy ’), even when 
the wasting is considerable, the myotatic irritability 
is preserved and sometimes increased, but the 
wasting does not attain the extreme degree of the 
* atonic * form, and faradic irritability is not lost 

Beyond the vague pains already referred to, 
which sometimes occur in the region in which 
wasting of the muscles is afterwards perceived, there 
are no sensory symptoms ‘ Numbness ’ and ‘ dead- 
ness * may be occasionally complained of, but 
cutaneous sensibility is never impaired, nor do the 
muscles lose their sensibility 

The functions of the sympathetic are not, as a 
rule, impaired Dilatation or contraction of one 
pupil has been observed, chiefly in connecUon with 
atrophy of muscles that are supplied from the lower 
part of the cervical region The reflex action of 
the ins IS usually normal, and optic nerve-atrophy 
never occurs Nystagmus is rare. 

The visceral functions are usually little disturbed. 
Sexual power, indeed, may be lost, but the 
sphincters rarely suffer, even when the wasting is 
extreme Slight, but inconstant, changes have been 
found in the urine Glycosuria has bwn associated 
with bulbar symptoms, but only in a few instances. 

Course and Complications — In most cases 
the malady is steadily progressive, but the rate at 
which It advances vanes much. It may, however, 
become stations^ , unfortunately the penod at 
which this most ftequently happens is m the later 
stages of the disease, when little but life remains^ 
Sometimes progress ceases at an earlier * stage, 
especially when the atrophy is strictly symmetrio^ 
When Its course at the commencement of the wash- 
ing IS rapid, It usually continues rapid until it hat 
attained a wide extent. When it begins idoewly, it 
continues slow throughout, but there is rarefy any 
acute paralysis of some particular group imacles, 
which may come on in a few days. The extensors 
of the wrist and fingers are the muadea molt 
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commonly affected in this way. When there is weak- 
ness of the legs without wasting (spastic paralysis), 
the onset of 5iis may coincide with the atrophy of 
the arms, or may succeed it at any interval. It is 
rare for the weakness in the legs to occur first. 

The most frequent complication of progressive 
muscular atrophy is bulbar paralysis, the result of a 
degeneration of the bulbar nuclei similar to that in 
the spinal cord. In rare cases muscular atrophy in 
the arms is accompanied by the symptoms of loco- 
motor ataxy in the legs ; and general paralysis of 
the insane has been met with as an exceptional 
complication. Severe and frequent headaches are 
occasionally present throughout the course of the 
disease. 

The chief danger to life is from pulmonary 
disease when the medulla is involved, induced by 
the entrance of particles of food into the lungs, or 
by bronchial catarrh, both of which are rendered 
grave by weakness of the muscles of respiration. 
Bulbar paralysis also is a frequent cause of death, 
by its interference with swallowing and nutrition. 
Less commonly, death results from profound weak- 
ness, bedsores, and septicjemia, or from intercurrent 
maladies which would otherwise be trifling. 

Pathology. — The constancy of the association 
of changes in the motor cells of the spinal cord, 
degeneration of the motor root-fibres, and wasting 
of the muscles, together with the analogous effects 
of focal lesions of the anterior cornua, leave no 
doubt of the relation of the muscular wasting to the 
disease of the cells and of the fibres proceeding 
from them. The condition of electrical excitability, 
its slow failure as nerve and muscle degenerate 
together, is explained by the slowness of the change 
in the ner\'es, permitting a similar rate of degenera- 
tion in the muscle. It is only when the usual slow 
process is varied by a more acute change in the 
cells and fibres, that the muscular tissue is for some 
time less damaged than the nerve-structures, and so 
presents paralysis in excess of wasting, and voltaic 
irritability in excess of faradic. Thus a slow decay 
of the lower neuron of the motor path is the essential 
lesion in this disease, to which the conspicuous 
symptom is merely secondary. But the disease is 
rarely limited to the lower neuron. The p)Tamidal 
tracts, as already stated, are commonly degenerated, 
and it is probable that the degeneration usually 
involves the motor cells of the cortex. There may 
be no symptoms to suggest such a condition. The 
degeneration of the lower segment causes such 
atonic atrophy of the muscles as to prevent the 
usual manifestations of disease of the cerebro-spinal 
neuron. The latter may be presented as spastic 
par^legia when the spinal neuron for the legs is 
unaffected. The relative degree in which the two 
neurons are affected varies considerably, and gives 
rise to corresponding variations in the degree of 
atroi^y with atony, or spasm without atrophy, 
or with only such as is moderate in degree. 

In smne cases the muscular wasting is consider- 
able, althot^h there is rigidity and excess of myo- 
tatic irritability. In this condition of ‘ tonic atrophy * 
it is common to find that many nerve-cells have 
disappeared or are very small, while others remain 
normal or slightly changed in aspect We have 
then apparently, in addition to the degeneration of 
the upper neuron and the nutritional changes men- 
tioned, a considerable d^eneration of many but 
not of all the elements of me lower neuron. This 
cannot be regarded as simply secondary to the 


d^eneration of the upper segment. It must be 
the expression of a distinct pathological tendency 
similar to that which elsewhere causes the atonic 
atrophy and total wasting, but insufficient to pre- 
vent the less affected cdls from causing rigidity 
under the influence of the degeneration of the upper 
segment. It is doubtful whether the tonic atrophy 
ever goes on to atonic atrophy. The rigidity which 
is the effect of degeneration of the upper neuron is 
not produced if the lower is already so much 
changed as to abolish myotatic irritability. And 
yet the pyramidal tracts are constantly found de- 
generated, although the muscles have been flaccid 
to the last. In the rare cases in which muscles 
with atonic atrophy become rigid towards the end 
of the process, this seems to be the result of changes 
in the muscles themselves, and is not directly 
dependent upon the central nervous system. 

Diagnosis.— The diagnosis of the developed 
disease is simple. Doubt is only likely to arise 
in the early stages and when limitation to the one 
group of muscles raises the question whether the 
origin of the wasting is local or central. Such 
local atrophy is generally the result of an affection 
of peripheral nerves ; and paralysis due to disease 
of a single nerve, or a plexus, will usually be 
recognised by its limitation and often by associated 
sensory symptoms. The distinction of some forms 
of multiple neuritis is much more difficult. This is 
especially the case when there has been a subacute 
onset, such as is common in neuritis, and this diffi- 
culty is increased by the fact that neuritis may 
affect only motor branches, as in lead-palsy. But 
the subsequent slow wasting of other parts usually 
renders the character of the spinal disease evident. 
In cervical pachymeningitis, which may cause 
extensive muscular atrophy in the arms, the asso- 
ciation of sensory symptoms is distinctive, and the 
same applies to tumours of nerve-roots. Dis- 
seminated myelitis may cause widespread muscular 
atrophy, but symptoms of irregular damage to other 
than motor parts of the cord are also present. In 
syringomyelia, atrophy may occur indistinguishable 
from that in the disease now under consideration, 
but a careful examination will reveal the peculiar 
disturbance of sensibility, the loss to pain without 
loss to touch, characteristic of this condition. 

The distinction from idiopathic muscular atrophy, 
especially when this begins late in life, is some- 
times difficult. This is only true of the cases 
where no pseudo-hypertrophy is present. The 
characteristic distribution of the wasting, especially 
its commencement in the legs, its very slow course, 
and the tendency to affect other members of the same 
family, will usually suffice to distinguish the idio- 
pathic form. Whenever several cases of muscular 
atrophy occur in the same family, or atrophy begins 
during childhood or youth, the probability is great 
that the affection is idiopathic and not spinal. 

Prognosis. — The nature of the disease renders 
the prognosis in eveiy case grave and uncertain. 
The chief factors in forming an opinion are the 
observed progress of the disease, and the age of the 
patient. The possibility of arrest is greater in 
middle life than in advanced age. It also seems to 
be greater in cases in which the wasting is symmetri- 
cal than in those in which thcstwo sides are irregu- 
larly affected. Spontaneous cessation rarely tends to 
take place until an advanced stage is reached, but 
arrest by treatment may take place at any period. 
Bulbar s 3 anptoms increase the gravity of the pro- 
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gnosis ; and weakness of the respiratory muscles, 
especially combined with an affection of the medulla, 
IS a most grave indication. If the malady ceases 
to advance, there may be a slight amount of 
recovery of power, especially if the loss has been 
rapid and recent. Wasting that has existed for 
some months will probably remain unchanged. 
In a typical chronic case there is little hope of any 
actual recovery of tissue or power, as these depend 
upon destruction of nerve-elements which seem 
incapable of restoration, and the definite arrest of 
such a disease is a far more satisfactory therapeutical 
result than xt can possibly seem to the sufferer 

Treatment — Favourable conditions of life — 
fresh air, gentle exercise, the absence of mental 
strain — are essential Nervine tonics, suited to 
degenerative processes, should be given, especially 
quinine and arsenic, alternated with phosphorus. 
But the only agent which has repeatedly arrested 
the disease is the hypodermic injection of strychnine, 
first advocated for this purpose by the writer His 
results have been amply confirmed It is especially 
in cases which begin between thirty and fifty that 
the treatment has been successful In senile cases 
It has seldom done more than arrest the disease for 
a year or so Administration of the drug by the 
mouth has not the same effect, and failure by the 
mouth does not lessen the prospect of good from 
Its subcutaneous use * It may be that the drug, 
administered hypodermically, is brought more 
rapidly m contact with the nerve-elements, and 
acts on their nutrition with a relatively greater 
momentum It is best to give one injection daily 
(or two in some cases), at any convenient place 
The most convenient salt is the nitrate, and the 
dose should be ^ of a grain increased to ^ or 
After four months it is well to intermit the injec- 
tions for one week in three or four The treat- 
ment needs to be continued for six or twelve 
months, and, with intermissions, for the same or a 
longer period Other nervine tonics, as arsenic, 
may be given by the mouth at the same time In 
a malady so grave it is desirable to neglect nothing 
that may have a beneficial influence 

Local treatment has not much effect on the 
wasting Electricity and massage are of some 
service, but have no influence on the essential 
disease The constant current is that which is in 
general of most service, but faradism may be used 
if the muscles respond to a strength of current which 
IS not painful 

No special bath-treatment i» of service. Anti- 
s) philitic treatment invanablj^ fails in cases of the 
true disease, and, if energetic, may accelerate its 
progress The writer has twice known the malady 
to develop after a course of thorough mercurml 
treatment It is otherwise, of course, in cases of 
syphilitic pachymeningitis, which should not, how- 
ever, be confounded with the disease. The de- 
generative sequelae of syphilis are the result of a 
sequential toxin, and its effects are not lessened 
by treatment for syphilis. It is important that 
this should be ncted. 

W. R. Gowbrs. 

PROLAPSUS {prot forward; and 4i^, I 
slip).— This word signifies that an organ or struc- 
ture has fallen or slipped down, but implies a 
greater degree of displacement than pr9cid»nHa\ 
so that the organ or structure protrude through 
a natural or artificial orifice The condition is of 
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most importance in connection with the rectum and 
the uterus. See Procidentia; Anus, Disease'^ 
of ; and Uterus, Diseases of. 

PROPHYLACTIC ) (irprf, before ; and 9vA« 

PROPHYLAXIS / I guard). — These 

terms are used in connection with treatment, and 
indicate the means employed for the prevention 
of disease See Personal Health , Public 
Health ; and the articles on the special diseases 

PROSOPALGIA (‘irfxfo’fipiroM, the face ; and 
pain) — Prosopalgia signifies pain about the 
face It may depend upon neural^a of one or 
more branches of the fifth pair of nerves {see TlC- 
Douloureux) Its paroxysmal character, urn- 
lateral position, and anatomical localisation will 
indicate this form Another form is of rheumatic 
ongin In this the pain is more or less constant, 
diffused about the face or forehead, and does not 
follow the course of a nerve-branch Movements, 
and especially stooping, mcrease it Occasionally 
such pain is of syphilitic origin, and is especially 
apt to occur in connection with the appearance of 
the secondary rash 

Diagnosis. — In rheumatic prosopalgia the pain 
is diffused and increased by pressure If it depend 
on syphilitic periostitis there will be tenderness on 
pressure, and the parts will be swollen and less 
elastic than normal There will also very likely be 
a certain amount of fever ; and the pain will be 
increased at night. 

Treatment — Chloride of ammonium in half- 
drachm doses, dissolved in half a tumbler of water, 
should be given every four hours If there be any 
evidence of syphilitic infection, iodide of potassium 
should be given, in doses of from ten to twentj 
grains every four hours. 

For the rheumatic form of face-ache five grains 
of iodide of potassium, with thirty grains of bi- 
carbonate of potassium, may be given everj^ four or 
SIX hours, after the admmistration of an aperient 
This may be followed up by sulphate of quiome 
or iron. Locally, a mixture of equal p^s of 
camphor, chloral hydrate, and menthol, rubbed 
down together in a mortar, may be applied ; or 
a liniment containing chloroform, bellaaonna, and 
opium Decayed teeth should be properly treated. 
Su Pain in Visceral Disease ; and Neur- 
algia T. Buzzard 

PROSTATE, Diseases of — Synon. : Fr. 
Maladus de la Prostate', Ger Krankhetten der 
Prostate 

General Relations.— The points of practical 
importance in connection with the anatomy of the 
prostate are as follows In the examination of the 
rectum the healthy prostate is felt as a firm sub- 
stance in the middle line, somewhat divided into 
two lateral lobes The whole organ is about 
inch in width, with its apex opposite, namely, m 
the recumbent posture below, the apex of the puUc 
arch ; that is, about ij inch from the anus, in a 
moderately thin subject, but much farther m a very 
flit one The whole gland is inch in length. 
Its posterior limit being usually about three indbws 
from the anus — in other words, about the 
to which the forefinger can reach. From this it 
may be deduced that, as the tngnmum tfesUat com- 
mences immediately behind it, a folly d^ended 
bladder masks more or less completely the nstoral 
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outline of the gland. It may also be gathered that 
the vesiculse seminales are beyond the ordinary reach 
of the finger, and that when these are infiltrated 
by disease, their apices alone, or perhaps only the 
vasa efiferentia, can be detected. The practitioner 
should by no means n^lect the digital examination 
of the prostate, as it will often yield information of 
the greatest value ; and it may be observed that 
the best position for the patient, if it be desired to 
compare the relative size of the lobes of the pro- 
state, is the supine, or the genupectoral ; whereas, 
if it be required to explore the rectum as far up as 
possible, the patient should be placed on one side 
with the hips flexed. The deviations from the 
normal type he may expect to meet with are- 
uniform or partial enlai^ement from simple hyper- 
trophy, or from chronic or acute inflammation, in 
the latter case possibly attended by a sense of 
yielding or fluctuation, due to abscess ; irregular 
hardness, most marked about the vasa efferentia, 
depending on a tubercular deposit ; the existence 
of small hard nodular masses, which are calculi in 
the substance of the gland, and which may some- 
times be felt grating against one another ; or the 
irregular enlargement caused by a new-growth. It 
must be borne in mind that tumours or abscesses 
originating in neighbouring parts may surround the 
prostate and completely obscure its outline ; thus 
the writer has met with the case of a large hydatid 
cyst between the rectum and the bladder that 
rather closely simulated malignant disease of the 
prostate, and effectually prevented its actual con- 
dition from being determined. It will not be for- 
gotten that a certain degree of tenderness of the 
prostate does not imply a deviation from health, 
and that a more or less considerable enlargement 
in old age is so common as to be practically reckoned 
by some authors as normal. The effect of this 
enlargement on micturition will be mentioned 
farther on. The copious plexus of veins which 
surrounds the prostate communicates freely with 
those of the penis and rectum ; and it is not un- 
important, from a clinical point of view, to 
remember that these are thus connected not only 
with the systemic but with the portal circulation. 
These veins may become the seat of phlebitis and 
its sequelae from various causes. 

The principal diseases of the prostate may be 
considered in the following order : — 

I. Prostate, Hypertrophy of.— The results 
of Sir Henry lliompson’s observations were, that 
one-third of all men over fifty-five have some en- 
largement of the prostate ; but that a comparatively 
small number of these suffer any inconvenience 
from it ; and that it usually begins between the 
ages of fifty-seven and sixty— rarely, if ever, before, 
though it may more rarely commence later. Very 
considerable enlargement of the lateral lobes may 
cause no inconvenience ; but if the part which 
forms the floor of the prostatic urethra, the so-called 
middle lobe, be even slightl)r enlarged, or if, as 
has been shown 1 ^ McGill, a ring of prostatic tissue 
be formed at the neck of the bladder, difficulty in 
micturition is sure to result It is thus easy to 
understand how a simple hypertrophy may reach 
enormous dimensions without givii^ rise to sym- 
ptoms, while those which are caused by the enlarge- 
ment of a prostate, which feels almost normal to 
the filler introduced into the rectum, may, on the 
Other hand, be very severe indeed. 

Symptoms.— symptoms are briefly these : 


The stream of urine becomes dribbling, and there is 
an obvious difficulty in emptying the bladder ; there 
is frequency of micturition, especially at night and 
in the early morning ; perhaps a little pain before 
the act, but none afrerwards ; and no alteration in 
the character of the urine. If unrelieved, these 
early symptoms are followed by incontinence, de- 
pending upon over-distension of the bladder ; and, 
from the same cause not improbably, cystitis and 
dilatation of the bladder, dilated ureters, and, 
perhaps, pyelitis and chronic interstitial nephritis. 
Patients with chronic hypertrophy of the prostate 
usually suffer from time to time from attacks of 
acute congestion, such as are described later on. 
See Pain in Visceral Disease. 

Anatomical Characters. — The structure of a 
hypertrophied prostate is but a slight modification of 
that of the gland itself ; but sometimes the glandu- 
lar element predominates, sometimes the muscular. 
Distinct encapsuled tumours are often found in 
hypertrophied prostates, which may be either fibro- 
myomata or adenomata. The latter are occasionally 
p^unculated. 

Treatment. — In regard to treatment of 
hypertrophy of the prostate it is only necessary here 
to give two words of warning. First, that most of 
the evils resulting from this condition depend upon 
the fact that the bladder is never emptied. It is 
essential, therefore, that the patient’s powers in this 
respect should be ascertained without delay by 
catheterisation, and if it be discovered that more 
than an ounce or two of residual urine remains, he 
should be taught to pass an instrument himself, and 
directed to do so at least once a day. Secondly, 
cystitis has often been caused by setting up decom- 
position of the urine by a catheter not surgically 
clean. The simple precautions of washing it before 
and after use in an antiseptic solution (say i to 20 
carbolic acid, or l to 2,000 sublimate), and of 
applying some really trustworthy antiseptic or aseptic 
lubricant, will avert with certainty this catastrophe, 
and prevent the unnecessary loss of many lives. 
Nothing can be safer or less irritating for the 
latter purpose than oil recently boiled. The reader 
must consult surgical works as to the difficulties 
which an enlarged prostate offers to the introduction 
of a catheter, and the manner in which they may 
be overcome. A method of removing the middle 
lobe or the ring of prostatic tissue, referred to 
above, has been suggested and practised with suc- 
cess ; and cases have been recorded in which prac- 
tically the whole gland has been enucleated with 
complete relief. Removal of the testicles has been 
followed by great diminution in the size of an 
enlarged prostate, and has been accordingly recom- 
mended in very troublesome cases. Division of the 
vasa deferentia in the groin has also been practised, 
and apparently sometimes with success, though 
often no reduction of the size of the prostate 
occurred in consequence. 

2. Prostate, Congestion of. — Congestion is 
a condition which follows on chronic hypertrophy, 
and is commonly known as *an attack of the 
prostate.’ 

Symptoms. — A n old man, probably but not always 
suflTering from the symptoms already described, is 
suddenly seized— as the result' of some indiscretion 
in diet, an exposure to cold, or some other ap- 
parently trivial cause — with complete retention, 
accomjMnied by bloody urine, possibly a raised 
temperature and quick pulse, and considerable 
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local uneasiness. If the case do not improve, and 
especially if the urine be allowed to decompose, the 
tongue becomes dry and brown, the pulse more 
rapid and weak, and the patient passes into a low 
typhoid condition, which is not unlikely to end 
&tally. 

Treatment.— The patient must be put to bed 
and kept in the recumbent posture till the attack 
has passed off. The treatment is m large measure 
surgical, consisting in the proper passing of cathe- 
ters Scarcely less important are the carefiil 
regulation of the bowels and the administration of 
a diet suflSciently light, and yet not too lowenng, 
together with, in most cases, a certain amount of 
stimulant, for it must be remembered that the 
patient is probably weak, and that death from 
asthema is much to be dreaded The writer would 
again urgently insist on the importance of prevent- 
ing decomposition of the urine, which is tne most 
fertile source of death in such cases ; he can affirm 
from experience that this end may be attained by 
the thoughtful employment of antiseptic treatment, 
even in those cases in which it becomes necessary 
to keep the bladder empty by tying a catheter into 
the urethra. 

3 Prostate, Chronic Inflammation of — 
Synon. Chronic Prostatitis — This is not an un- 
common affection among young and middle-aged 
men, depending most frequently on a prolonged 
gonorrhcea, in which the prostatic part of the 
urethra has been involved 

Symptoms — The symptoms of this disease 
resemble rather closely those depending upon stone 
in the bladder, namely, more or less frequent 
mictuntion, with a feeling of heat and weight m 
the pennseum, and pain, not usually severe, along 
the penis, extending to the tip ; there is also at 
times a little blood passed at the end of mictuntion , 
and all the symptoms are aggravated by exercise. 
Oenerally there are frequent nocturnal emissions 
The unne is cloudy, and on standing yields a 
muco purulent deposit containing small white fili- 
form shreds A rectal examination shows that the 
prostate is enlarged, sometimes very slightly, and 
«eldom to any great extent j it is always tender, 
but the tenderness is not, as a rule, great The 
diagnosis can scarcely be made without passing the 
sound 

Treatment. — The treatment consists in rest, 
the administration of laxative medicines, and the 
application of blisters or some other form of 
counter-imtation to the penmeum ; alcohohc 
stimulants are to be avoided ; and the urine should 
be rendered bland by alkalis and diluents, as in 
cases of urethritis 

4. Acute Inflammation of the Prostate.— 
Synon. : Acute Prostatitis. — Acute prostatitis 
may anse as the result of a gonorrhoea, or of 
cystitis ; from the imtation produced by calCuli 
or other mechanical causes ; perhaps sometimes 
idiopithically, or from exposure to cold or wet ; 
and from undue sexual excitement, or the too free 
use of alcohol if gonorrhoea be present. It may 
occur in men of any age, and is accompanied by 
symptoms such as those dependir^ on chronic m- 
nammation, but much more intense ; the frequency 
of micturition and pain dunng the act causing some- 
times almost unbearable agony, and the dysuria 
amounting in some cases to complete retention, 
while the tenderness of the gland is very great, a 
condition which makes an action of the bowels very 


painful. Such cases may terminate by becoming 
chronic ; they may undergo complete resolution ; 
or suppuration may occur. In any case there will 
probably be some elevation of temperature, and m 
the event of the formation of abscess there may be 
great and sudden nses and falls, accompamed by 
ngors and sweatings, with a dry, brown tongue, 
forcibly suggesting pyaemia. Rectal examination 
reveals a large, hard, and excessively tender pro- 
state The enlargement may be symmetncal or 
unilateral If an abscess have approached the 
surface, its position will be indicated by a soft boggy 
sensation Prostatic abscess may burst into the 
rectum, bladder, or pennseum. 

Treatment — The treatment of acute prostatitis 
consists in rest, and carefully regulated diet ; 
diluent and alkaline medicines , purgatives ; local 
blood-letting from the pennseum, by leeches or 
otherwise (some French surgeons have recom- 
mended the application of leeches to the intenor of 
the rectum) , with hot fomentations, and morphine 
suppositories If an abscess forms it may be 
opened through the rectum, but it is better to 
incise It through the pennseum, as this plan is most 
likely to prevent the formation of that most trouble- 
some and almost incurable condition, a recto vesical 
fistula. 

Abscesses sometimes form around the prostate 
(periprostatic) They are not so hkely to involve 
the danger of the formation of a recto- vesical fistula ; 
and they should be treated by early incision 

5 Ppoatate, T u bercu losis of —This, though 
not a very common affection of the prostate, occurs 
perhaps more frequently than is generally supposed, 
and is of great interest, not only on account of its 
special features, but because it is usually a part only 
of a more or less general affection of the genito- 
urinary tract. Thus m cases where the epididymes 
are hard and swollen and the cords knotty from 
tubercular deposit, the finger introduced into the 
rectum will probably detect a hard nodule in one 
or both of the vasa efferentia This, if seen post 
morUnty is found to consist of a tubercular or 
cheesy mass, and if the condition have advanced 
farther, the prostate itself may have become in- 
volved : there may be either separate nodules 
tubercular deposit in a more or less advanced state 
of cheesy or, more rarely, calcareous degeneration ; 
or the whole gland may have become hollowed out 
into an irregular cavity, filled in part with cheesy 
matenal, and discharging pus. 

Symptoms — This disease may begin m child- 
hood, or in adult life Its symptoms are most 
obscure. At first there are probably none at all ; 
but as the disease advances, there will anse those 
of tumour of the prostate, together, perhaps, with 
those of abscess ; that is, there will be occasionally 
blood, and generally pus, in the unne ; frequency 
and pain in mictuntion ; tenderness and swelling 
in the rectum, and so forth. Abscess from this 
cause has been known to burst into the peritoneum* 

Treatment — The treatment can only be pallia- 
tive, and must be directed to the rehef of the 
symptoms as they arise; but at the best, it is 
unsatisfactory. Occasionally it may be possilde to 
open a tubercular abscess through the pennseum^ 
but It is doubtful how far such a procedure b to the 
advantage of the patient 

• 6. Proatatio Calculi.— These are *man bodies, 
generally multiple, formed in the glands of the 
prostate, usually late in life, but occasional In 
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comparatively young men. They probably begin 
as a deposit of animal matter ; but later they are 
made up principally of phosphate, and partly of 
carbonate, of lime. They may produce no sym- 
ptoms at all, or they may project into the urethra, 
and give rise to great irritation at the neck of the 
bladder, and the symptoms of vesical calculus; 
such will also be present if, as sometimes happens, 
they convert the whole gland into a single cavity, 
in which the calculi lie side by side. In this case 
they will be felt through the rectum, rubbing 
against one another ; and indeed prostatic calculi, 
unless they be very small, are, as a rule, to be felt 
in this situation. See Concretions, p. 334. 

Vesical calculi of considerable size may become 
encysted in the prostate ; and, on the other hand, 
prostatic calculi may find their way into the bladder. 
Prostatic calculi may give rise to abscess. 

If any treatment be required, it is purely surgical, 
and must consist in the removal of the stones by 
forceps, a lithotrite, or a perineal incision. 

7. Prostate, Phlebollths of. —The patho- 
logist very often meets with phleboliths in the veins 
surrounding the prostate, the result no doubt of old 
phlebitis. 

8 . Prostate, Tumours of. — The so-called 
fibrous tumours of the prostate are in all probability 
simply local hypertrophies, and are composed 
principally of plain muscular tissue. Cystic disease 
IS describe as a patholc^ical rarity, the gland being 
occupied by numerous cysts, containing serous or 
mucous fluid. Melanosis of the gland has also been 
obser^*ed. Caticeroi the prostate occurs not very 
infrequently, and is usually soft, though it is some- 
times hard enoi^h to be worthy of the name of 
scirrhus. The writer would speak with great 
caution of malignant tumours of the prostate ; such 
as he has himself examined have been cancers, 
with a very irregular arrangement of both stroma 
and epithelial cells. 

Tumours of the prostate may be at present con- 
sidered as beyond the reach of surgical interference, 
though sviggestions for their removal have been 
gravely made in Germany. 

9. Prostate, Atrophy and Absence of. — 
Atrophy of the prostate is said to occur as the 
result of pressure, sometimes from an unascertained 
cause, or from simple senile decay. Congenital 
absence of the prostate has also in rare cases been 
observed, but is of ttle clinical interest. 

R. J. Godlee. 

PROSTRATION {pro, forward ; and sterno, I 
stretch). — In medical science this word is used to 
express a condition of system in which the bodily 
energies as a whole, or the more active of them, 
have so completely succumbed to the effects of 
injury, disease, or powerful emotional influences, 
that they cannot be made to respond to ordinary 
stimuU. See Collapse ; Debility ; Exhaustion ; 
Shock ; and Syncope. 

PROTAGON.— 5 /^ Lecithin. 

PROXIMATE CAUSES {proximus^ nearest).-"' 
A synonym for the immediate or exciting causes of 
disease. 

PRURIGO {prurigOi the itch). 

Definition — P i^go is a seveneEnd chronic 
disease of the skin, characterised by intense 


pruritus, and the formation of large, pale, scattered 
papules. 

History and Symptoms. — Prurigo is com- 
paratively rare, and until lately was overlooked as 
a distinct disease by English writers, who usually 
described cases of it as those of congenital eczema. 
This is explained by the fact that the disease is 
often masked by a great deal of superadded ecze- 
matous eruption, which is much aggravated by the 
scratching of the patient. ‘ In every case,’ says 
Hebra, ‘the earliest appearance is that of sub- 
epidermic papules as big as hemp-seeds, and 
recognised rather by touch than by sight, since they 
rise but little above the level of the skin, and do 
not differ from it at all in colour. ? The development 
of these papules is attended by intense itching, 
and consequently the tops of the more prominent 
ones are soon scratched oft*, and a little drop of 
blood escapes, forming a small dark crust at the 
summit of the papule ; this gives to the disease one 
of its characteristic appearances. When the 
affection has lasted for a considerable time, we 
notice that the skin becomes dark from increased 
pigmentation, and at the same time thicker and 
harder than normal, so that it is difficult to pinch 
it up between the finger and thumb ; the parts 
affected become more or less eczematous, so that 
the eruption is somewhat masked ; and the lym- 
phatic glands in the groin become enlarged. 

The regions of the body most commonly affected 
are the trunk, the buttocks, and the extensor 
surfaces of the limbs, especially the forearms and 
the legs below the knees. The scalp, the armpits, 
the flexor sides of the wrists and elbows, the palms 
and soles, groins, and hams are generally unaffected, 
even in severe cases. The lines and furrows of the 
skin become more plainly marked than normal on 
the parts attacked ; this is especially noticeable on 
the backs of the wrists and on the forehead, which 
gives the patient a peculiar expression when the 
face happens to be a seat of the disease. The skin 
assumes a rough and brawny texture, which is 
more easily detected by touch than by sight. 

Prurigo, though not strictly congenit^, appears 
first at a very early age. The early form of the 
eruption is very often like that of lichen urticatus ; 
at other times it closely resembles a papular eczema. 
As, however, age advances, the distinctive cha- 
racters of the disease become more marked. The 
malady is generally worse in the winter than in the 
summer, and in a severe form is almost incurable. 

In addition to the above-described prurigo of the 
young, we also meet with a spurious form of the 
malady which first shows itself in old age, and is 
commonly known as prurigo senilis. The eruption 
in this case is greatly aggravated, if not entirely 
produced, by the scratching of the patient. 

Diagnosis. — The word * prurigo ’ is sometimes 
colloquially misapplied when simple pruritus is 
meant ; thus we often hear the expression ‘ prurigo 
senilis ’ used when no eruption is present. These 
cases are generally either examples of chronic urti- 
caria or of senile changes in the cutaneous nerves, 
leading to excessive and persistent itching. For 
the reasons already indicate, prurigo is more often 
mistaken for severe congenital eczema than for any 
other disease. Careful examination, however, of 
those parts of the body which have not been much 
scratched, together with the distribution of the 
eruption, will generally lead to a conect diagnosis* 
The malady may also be mistaken for scabies or 
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phthiriasiS) but in both these diseases the parasu«« 
can be detected, and in scabies the distribution of 
the eruption and the history of the case are quite 
different from those of prurigo 

Treatment.— As has already been stated, 
rurigo, in a severe form, is incurable, but rest in 
ed for a few weeks always has a markedly bene- 
ficial effect The itching may be greatly relieved 
by warm borax- and soda-baths, followed by the 
inunction of carbolised oil, or some similar appli- 
cation Sometimes a very weak sulphur ointment 
IS useful in relieving the itching , also a weak 
ichthyol ointment Internal remedies do not 
appear to be of much value It is necessary to 
treat the eczema which is so frequently associated 
with the disease. See Eczema 

Robert Liveing 

PRURITUS {prunOj I itch) — A peculiar dis- 
turbance of sensation arising m the skin and m 
certain mucous membranes characterised by itching 
and giving rise to a desire, which may become un- 
controllable, to stimulate the affected surface by 
scratching 

Pruritus may be produced by certain well-recc^- 
nised forms of irritation , thus the stimulation pro- 
duced by a fly moving on the skin or the application 
of a feather may cause temporary pruritus In 
such cases the stimulation of certain sensory nerve- 
terminals appears plainly to be the cause , and the 
areas of the body in which pruritus is most easily 
excited do not necessarily coincide with those in 
which tactile sensation is most highly developed 
In many forms of disease of the skin with local 
manifestations, pruritus is a prominent symptom 
In some of these an efficient source of irritation of 
the sensory nerves is obviously present Thus, m 
the disease especially named the ‘ itch,’ the pre- 
sence of the Acarus scabiei, its products, and the 
resulting inflammatory exudation furnish an ade- 
quate cause The same may be affirmed of pedicu- 
losis In many other diseased conditions such as 
urticaria, the lichenoid eruption remaining as the 
result of urticaria, and lichen planus, the exudation 
and the material concerned in its production may 
bring about the required stimulation In other 
forms of disease of the skin, morbid changes, widely 
diffused, may produce a similar result, as in cases 
of general eczema and pityriasis rubra It is note- 
worthy that diseases producing clinically similar 
lesions may not necessarily cause the same degree 
of pruritus, while in some cases the symptom of 
pruritus may be entirely absent Thus, syphilis, 
producing an outburst of papular lesions, is usually 
devoid of pruritus, and the same may be said of 
certain forms of cutaneous tuberculosis and other 
granulomata It may be imagined that the infil- 
tration m such cases destroys the nerve-terminals in 
the cutis and in the epidermis. Pruritus appears to 
be an occasional result of the changes characteristic 
of senile degeneration of the skin. In so-called 
* pruritus senilis,’ the possibility of pediculosis and 
certain other conditions must always be carefully 
considered, but there can be little doubt that the 
degenerative changes, the rupture and disappear- 
ance of the clastic-tissue fibres and concomitant 
changes in the connective-tissue structures of the 
skin may produce severe pruritus. 

The rubbing and scratching which are the instinc- 
tive consequences of pruritus produce in their turn 
secondary changes in the skin of the nature of 


lichenification and eczematisation, whereby renewed 
stimulation of the scnsoiy nerves is produced, the 
VICIOUS circle is completed, and the pruritus, instead 
of being temporary, becomes permanent. In addi- 
tion, it appears to be the case that the habit of 
pruntus, or at any rate of scratching, may be 
mduced By the concurrence of these causes 
certain forms of disease with almost specific features 
originate It is probable that at any rate some of 
the cases of prurigo arise in this way ; and also 
some of the forms of pruntus gemtalium, am, 
scroti, vulvae, &c In this group of diseases the 
secondary changes are so severe, the cutis becomes 
so altered in structure as the result of oedema, vas- 
cular engorgement and cellular infiltration, the 
epithelium is so much destroyed or atrophied, that 
the disease becomes permanent and incurable 
Pruntus of varying degree and often general in 
distnbution, is well known to originate as the con- 
sequence of disease of internal viscera. Thus the 
pruritus associated with disturbances of the liver, 
causing chol^emia and jaundice, is &mihar It is 
not an uncommon feature in disease of the kidney, 
and IS possibly most severe and trying to the patient 
in certain of the forms of glycosuria The last 
mentioned disease is, unfortunately, specially liable 
to be accompanied by pruntus gemtahum Certain 
diseases of the nervous system are also accompanied 
by pruritus, when mental symptoms are present, 
especially in conditions of mental depression The 
pruntus IS occasionally of special type ; it may be 
specially locahsed, and the condition known as 
‘formication’ (p 557) may be a feature Pruntus 
of various types may occasionally be produced as 
the consequence of the taking of certam drugs, 
such as opium Changes in temperature have a 
distinct influence on pruritus occasionally cold has 
the effect of moderating the sensation, at other 
times the local application of heat soothes an attack 
As a rule pruritus becomes worse when the vessels 
of the skin are dilated, as soon after going to bed 
The changes of temperature m summer and winter 
have a peculiar effect in certain persons, producing 
what is known as pruntus test waits y and pruritus 
htemalts, forms of the affection with very peculiar 
features 

Treatment —The treatment consists, in the 
first instance, of removmg all appreciable causes of 
irritation of the skin The cure of scabies or 
pediculosis, if present, must lie undertaken, and it 
should be remarked that many obscure cases of 
pruritus depend upon unrecognised scabies or pedi- 
culosis vestimentorum, pubis, &c. Equally clearly 
the treatment of such conditions as urticaria, eczema, 
hchen planus, when present, underlies the cure of 
pruritus. A disease which has much to do with the 
causation of the locahsed varieties of pruritus, such 
as the pruntus gemtahum, is seborrheea and the 
dermatitis assoaated with it. This condition should 
never be neglected, and frequently antiseborrholc 
remedies will be the most eflTeclive way of rehevmg 
pruritus As glycosuna is tne most common of the 
general conditions produemg pruntus, a careful 
examination of the unne for sugar should always be 
undertaken, and if found, treatment on antidiabetic 
lines IS often very successful. Appropriate treat- 
ment must also be adopted in cases where the 
runtus IS associated with hepatic dbtarbance^, 
yspepsia, or Bright’s disease. Of local remedies 
in cases of general pruritus, by far the moet useful 
are simple or medicated baths. Warm bat^ bran- 
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baths, and alkaline baths, are all of great service, 
and in other cases the bath may be medicated by 
the addition of the liquor picis carbonis, the 
oleum betube albee, or other antipruritic volatile 
oils or oleo-resins, A soap containing balsam of 
pern, camphor, and sulphur (of each 5 per cent. ) is 
often of great service, used with the bath. After 
the bath the skin should be dried very gently, and 
the surface must not be allowed to cool rapidly or 
to feel chilled. The use of a simple dusting 
powder is agreeable, and the patient should rest as 
long as is possible. The application of lotions 
externally is very useful in the treatment of pruritus. 
Of the antipruritic remedies so used, carbohc acid is 
one of the best, and may be applied in the strength 
of I in 40 or I in 80 with the addition of glycenne 
(10 per cent, to 50 per cent.) j perchloride of mer- 
cury (I : 1,000, or I : 2,000), and the liquor picis 
carbonis are all of service. Such remedies also as 
menthol, thymol, camphor and chloral hydrate 
(equal parts rubbed together till liquefied) are of 
much service, and may be applied with care, or 
added to starch-powder in various dilutions and 
dusted on the surface. In cases of pruritus genita- 
lium^ the application of strong solutionsof subacetate 
of lead, of nitmteof silver (i percent, to 4 per cent.) 
in water, and the compound tincture of benzoin 
have all been found of service. Ointments contain- 
ing mercury, sulphur or carbolic acid are frequently 
of great service applied to the parts in pruritus of 
the perinjeum. The local application of water as 
hot as it can be borne to the scrotum or vulva fre- 
quently gives temporal relief. See Eczema. 

Internal remedies in the treatment of pruritus 
should be avoided if possible, or used with caution, 
so as to avoid establishing a habit of taking drugs 
and the well-known evil results. The drugs found 
to be of most service are Cannabis Indica, opium and 
its alkaloids, and cocaine. Good effects have also 
been obtained by the use of nerve-depressants such 
as phenazone and acetanilide. 

James Galloway. 

PRUSSIC ACID, Poisoning by.— S ynon. : 
Fr. Empoismnement par PAcide Cyanhydrique \ 
Ger. Cyanwasserstoff saurevergiftung. 

Prussic or hydrocyanic acid is one of the best 
known and most deadly of poisons. In the an- 
hydrous condition it is stated to kill with almost 
lightning-like rapidity. Prussic acid is met with in 
commerce only in a diluted state. In this country 
two strengths of prussic acid are usual, the Pharma- 
copoeia! acid containing 2 per cent., and the 
so-called Scheele’s acid containing about 4 per cent., 
of anhydrous prussic acid in aqueous solution. The 
soluble cyanides, more especially cyanide of potas- 
sium, largely us^ by photographers and by electro- 
platers, are common ardcles of commerce, and 
produce the same deadly results as the add itself. 
The fatal dose of prussic add is the Muivalent of 
less than one grain of the anhydrous add. 

Anatomical Characters. — In persons who 
have died of prussic-add poisoning, the eyes are 
glistening ; the extremities are blue ; the face is 
pale or livid; and the lips are cyanosed. The 
blood throughout the Ixny has frequently the 
peculiar odour of the acid, and is of a dull hue, 
with a peculiar bluish cast — a glimmering appear- 
ance. The stomach is sometimes reddened, but 
not more than is common after other asf^yxial 
modes of death. 
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Symptoms.— In fatal doses the symptoms of 
prussic-acid poisoning set in very speedily ; and in 
consequence of the readiness with which this poison 
is absorbed from the alimentary canal, and diffused 
throughout the circulation, the onset of symptoms 
is reckoned by seconds rather than by minutes. 
Occasionally the patient may be able to walk into 
an adjoining room, to compose himself in bed, or 
perform like actions ; but it is rarely that he will 
nave time to dispose of the cup, glass, or bottle in 
which the poison was contained, before he is taken 
seriously ill. The symptoms may be divided into 
three stages. The first stage is very brief, and 
manifests itself by difficult respiration, slow cardiac 
action, with a tendency of the heart to stop in 
diastole, while its beats are irregular. There 
is disturbed cerebration, and an awe-stricken 
aspect of countenance. This preliminary stage 
speedily ushers in the second or convulsive stage^ 
the onset of which is occasionally signalised by a 
piercing shriek, though this is less frequently ob- 
served in man than in animals. With widely 
dilated pupils, the patient is suddenly thrown into 
violent clonic and tonic convulsions. The respira- 
tion is marked by shortness of inspiration, and 
prolonged efforts at expiration. The countenance 
becomes cyanotic. Vomiting is commonly ob- 
served ; and the urine, fieces, and even semen in 
the male are spasmodically evacuated. The patient 
now sinks down, probably in a state of unconscious- 
ness, and with complete loss of muscular power. 
The convulsive stage speedily passes into the thirds 
or, as it may be termed, asphyxial stage^ with 
slow, gasping, stertorous respiration, extreme col- 
lapse, loss of pulse, and more or less complete 
paralysis of motion. The skin is cold, clammy, 
and cyanosed. Death may be ushered in with 
irregular spasms. The onset of symptoms being 
rarely delayed beyond one or two minutes, death 
may occur within two or three minutes more. 
Power of volition is rarely continued in fatal cases 
for more than two minutes after taking the poison. 
Fifteen minutes is the longest interval which has 
been known to elapse between the taking of the 
poison and the commencement of symptoms ; and 
then the patient recovered. Should the patient 
survive for thirty minutes, good hopes may be 
entertained of recovery. The longest period which 
is known to have elapsed between the taking of 
the poison and death was one hour and a quarter. 

Diagnosis. — This is rarely difficult. The fou- 
droyant character of the illness, and the usually 
speedy death of the patient, coupled with the 
peculiar odour of the acid, and the finding of a 
cup or glass containing the remnants of the dose, 
seldom leave any doubt as to the nature of the 
case. NitrO'benzol poisoning closely simulates 
prussic-acid poisoning, however, except that the 
onset of symptoms is generally much later in nitro- 
benzol poisoning than when prussic acid has been 
taken. Nevertheless, when crude bitter-almond 
oil, impure from the presence of prussic acid, has 
been swallow^, the close similarity between the 
odour of the oil and that of nitro- benzol may lead 
to error. Fortunately, the same treatment may be 
adopted in botli cases. 

Prognosis. — This in all cases is very doubtful ; 
and no general rules can be laid down. 

Treatment.— P rompt inhalation of the fumes 
of ammonia should, if pmsible, never be neglected. 
The successive administration of a solution of the 
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mixed per- and proto-salts of iron, followed by an 
alkaline carbonate, so as to convert the acid into 
an inert ferrocyanide, has been recommended on 
purely chemical grounds There is, however, 
seldom or never time to admit of this elaborate 
treatment A more practicable mode is to treat 
the patient with alternate douches of warm (115® 
F. ) and cold water, so as to stimulate the respira- 
tory functions , artificial respiration may also be 
employed, together with friction of the limbs An 
emetic should be administered A hypodermic 
injection of twenty minims of a 5 to I o per cent, 
solution of sodium thiosulphate (‘ hypo ’), or a 
few minims of solution of hydrogen peroxide may 
be employed Faradic currents of electricity to the 
cardiac region should not be neglected Atropine 
is not, as has been asserted, a true physiological 
antidote to prussic acid ; but, injected subcuta- 
neously, It may be of use as a respiratory stimu- 
lant In spite of all treatment, the patient usually 
succumbs 

Thomas Stevenson 

PSAMMOMA sand). — A meningeal 

fibroma containing calcareous masses arranged in 
concentric laminae See Concretions 

PSEUDO- (xpmS-^St false) — This is used as a 
prefix to various names of conditions, and signifies 
that they simulate certain diseases or conditions 
from which in their real nature they differ essen- 
tially , for example, pseudo-angina^ pseudo-asthma^ 
and pseudo-cyests 

PSEUDO-BULBAR PARALYSIS -^SeehAmo- 

GLOSSO-LARYNGEAL PARALYSIS 

PSEUDO CYESIS false, and Kovais, 

pregnane) ) — A synonym for spurious pregnancy. 
See Pregnancy, Diseases and Disorders of 

PSEUDO - HYPERTROPHIC MUSCULAR 
PARALYSIS — See Myopathy 

PSEUDO-TABES — A term, signifying false 
tabes or locomotor ataxy, which was formerly given 
to certain forms of multiple neuritis occurring more 
especially after poisoning by alcohol, arsenic, or as 
a sequel of diphtheria , in which the paralytic 
symptoms are generally slight, but where the mus- 
cular sense and other modes of sensibility are more 
or less involved, with the result of producing an 
ataxic condition of the limbs. See Neuritis, 
Multiple 

PSILOSIS bare) — Synon Pstlosts 

Ltnguce et Mucosa Intestim ; Popularly known in 
the East as ‘ Sprue,* a word used by the Dutch and 
Lowland Scotch, which has reference to the sym- 
ptoms in the mouth 

Definiiion. — A chronic disease of the digestive 
tract, occurring, so far as is known, only in certain 
parts of Asia and the West Indies ; unattended by 
fever ; the most marked symptoms being diarrhoea, 
rawness and soreness of the tongue and throat, 
with a disposition to superficial ulcerations of the 
buccal mucous membrane, the presence of dyspeptic 
symptoms of vanous kin^, the passage of cmiec- 
teristic frothy, yellowish, or greyish-yellow, pul- 
taceous stools, pro^essive debiuty and emaciation ; 
and, in unfavourable cases, terminating in death 
from atrophy and exhaustion ; the disease in sudi 
cases usually lasting over several years. 
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^Etiology. — The disease is climatia Cases 
occur in Ceylon, the Straits Settlements, Indo- 
China, Java, Manila, and apparently the whole 
coast of China, more particularly the south. It is 
more rarely met with in the West Indies and Japan. 
The cause is unknown, but the probability of a 
bacterial origin is considerable. In one case the 
writer found that a particular rod-shaped bactenum 
prevailed in the motions in numbers over the other 
organisms in proportion as the disease was aggra- 
vated , and in cultivation-experiments this orga- 
nism liquefied the gelatine with great rapidity In 
two other cases under the writer’s care, Wethered 
found a similar-shaped bactenum present in almost 
pure cultivations in enormous quantities. 

Anatomical Characters — In fatal cases the 
small intestine is thin, shining, and translucent ; 
generally in a condition recognised as atrophic, and 
lined by a covenng of mucoid material which gives 
to the gut a peculiar velvety feel when handled, as 
though there had been some thickemng of the 
coats, which, however, does not occur. In one 
case of the writer’s the stomach, duodenum, upper 
part of jejunum, and large intestine were found 
practically healthy The tongue was found to be 
denuded of its epithelium in certain circumscribed 
parts The whole of the oesophagus was exten- 
sively diseased, the lining and glandular epithelium 
of the tube being entirely destroyed, and the surface 
formed by the bare submucosa In the lower part 
of the jejunum there was slight inflammatory exu- 
dation around Lieberkilhn’s cr>pts, with a httle 
destruction of the follicles at some parts In the 
ileum the mucosa was almost entirely destroyed, its 
place being taken by a soft structureless substance. 
The submucosa was thickened, and contamed an 
abundance of fibrous tissue of a solid character. 
The coats of the blood-vessels were thickened — a 
condition of sclerosis (Wethered). 

Symptoms — The symptom to which the patient’s 
attention is most directed is the occurrence of 
diarrhoea, which vanes, however, very greatly in 
different cases Sometimes it b^ns insidiously, 
the one irregular loose motion in the morning 
scarcely attracting attention, and it might be over- 
looked entirely if it were not for other symptoms 
associated with it, such as gnping and general 
uneasiness. In other cases the diarrhoea is more 
marked from the beginning, the patient having 
several loose motions during the early morning 
without any further diarrhoea until the following 
day There are cases, on the other hand, of which 
the wnter has observed some well-marked exam- 
ples, in which the disease begins with a sudden 
acute diarrhoea which lasts unchecked by remedies, 
within a short time other charactenstic symptoms- 
being observed The extent of diarrhoea frequently 
bears no proportion to the other sjrmptoms, being 
sometimes comparatively slight in othervnse well- 
marked cases. The motions are characteristic. At 
the outset they may consist of a copious discharge 
of a pale straw-coloured yellowish fluid, which is- 
passea especially in the early mommg, caunng 
considerable weakness. Dunng the day this diar- 
rhoea ceases, the patient feels gradually stronger ta 
the day advances, and towaras the aftemoon he- 
usually feels quite wdL In this way he may Defect 
his condition entirely for a penod m many moet^ 
during which time he is gradually M steaddly^ 
losing strength and weight Sooner of later, but 
sometimes at the beginning, the moHoit is ntore 
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characteristic of the i^^sease, consisting of the dis- 
charge of large quantities of a pultaceous maas, 
frequently of a putty or slate colour, sometimes 
pale yellow, sometimes brown. During periods of 
aggravation this la^e pultaceous discharge may 
contain an admixture of minute thread-like portions 
of a whitish substance. The motions have always 
a tendency to be frothy. When they consist of the 
abundant putty-coloured pultaceous mass, the frothy 
appearance is seen, the surface being often found 
covered with air-bubbles of various sizes, as if a 
process of active fermentation were going on. 
Stools of this latter quality are characteristic of 
the fully-developed stage of the 'disease. In cases 
that do badly, the motions, during this stage, may 
vary considerably from time to time, sometimes 
being of a watery or a dirty brown colour, and at 
other times of a light yellow, with intervals of the 
return of the pultaceous stool, which is found to 
contain, if carenilly examined, portions of whatever 
food the patient is taking passed quite unchanged. 
Even when allowance is made for the large quantity 
of watery dischaige in the motions, the quantity 
passed is out of proportion to the amount of 
nourishment taken, showing habitual deficiency of 
absorption in the intestine. 

Early in the disease, and simultaneously with the 
disordered condition of the bowels, the patient’s 
mouth usually becomes tender. At first there may 
be simply intolerance of hot food (as regards 
temperature), or of hot condiments, or of alcoholic 
drinks. Pepper, sherry, &c., bum his mouth, the 
tongue particularly. At the same time the tip of 
the tongue is felt to be tender when pressed 
against the teeth, and this tenderness may lead to 
a slight defect of articulation. In the early stages 
the tongue may be observed to be covered with a 
shining white nir, which being defective at certain 
parts shows patches of a bright red ; the tip 
particularly, as well as the sides, being of a bright 
rosy red colour, while the under surface is seen to be 
redder than usual, and frequently with the redness 
accentuated at certain spots. As the disease pro- 
gresses the fur gradually disappears, large papillae 
being prominent for a time. While tWs process 
is going on, there may develop on any part of the 
tongue, but more usually on and under the tip and 
at the sides, characteristic superficial ulcers, which, 
while they destroy the investing epithelium, do not 
extend into the subjacent tissue. These painful 
superfidal ulcerations may vary in size from a pin’s 
head to a threepenny piece, or may be even 
larger, the larger ones being usually found in the 
mucous membrane of the cheek. The gums may 
become swollen, tender, and prone to bleed. 
Sometimes one solitary ulcerated patch may exist 
on the mucous membrane of the cheek or lip. 
Eventually the fur completely disappears from 
the tongue, which becomes apparently entirely 
denuded of epithelium, no papillae being visible, 
and the whole surface presenting a dull rra colour, 
more or less traversed by longitudinal and trans- 
verse fnnows, the portions between these furrows 
being smooth. In some cases, in the advanced 
disei^ the tongue is very red, dry, glazed, and 
shining, and may or may not present cracks and 
crevices. There are rare cases in which the aflfcc- 
tion of the tongue is almost the only symptom 
present, there being no marked symptoms of diar- 
rhoea, although the motion when examined will he 
ihood to be sngbtly altered in colour or consistence. 


The patient in these cases complains bitterly of the 
irritability of the mouth and soreness of the tongue, 
but does not otherwise feel especially distressed. 
The extreme anaemia which sometimes becomes a 
prominent symptom produces a peculiar appearance 
in the tongue, the part towards the tip being of 
a pale tallow-like colour. At this stage the mucous 
membrane of the cheeks, lips, and palate (where 
not the seat of superficial ulceration) is of a dull, 
very pale yellow colour. 

In a case of the writer’s, the number of red 
corpuscles was reduced to 2,000,000 per c.m., the 
proportion of white corpuscles to red being i in 160. 
There was 68 per cent, of hsemoglobin. After a 
month of milk-diet the red corpuscles had increased 
to 3,580,000 per c.m., the proportion of white 
corpuscles to red being i in while the haemo- 
globin was 6$ per cent. 

The rawness is not always confined to the tongue. 
The passage of hot food or drink may be painfully 
felt in the whole course of the gullet, the tender 
condition of this tube sometimes rendering the 
swallowing of solid morsels extremely painful and 
difficult, and giving rise to prolonged and painful 
hawking, coughing, and sometimes vomiting. This 
condition occasionally develops early, and may be 
out of all proportion to the other symptoms, the 
patient sometimes requiring to get up five or six 
times during the night to rinse his mouth with 
water in order to relieve the dry hot sensation from 
which he suffers. 

At an early stage of the disease dyspeptic sym- 
ptoms develop, and sometimes give rise to much 
distress, the patient being troubled with flatulence, 
heartburn, and sour eructations. He suffers from a 
capricious appetite, sometimes characterised by a 
craving for meat. After the disease has lasted 
some time and when the will is weakened from’ 
the progressive debility, frequently he cannot 
be restrained from indulging in various kinds of 
highly indigestible foods, which are found in the 
stools absolutely unchanged, and which increase 
his sufferings and weakness by exciting considerable 
diarrhoea. 

The mental condition of the patient is note- 
worthy. He IS irritable, frequently depressed, and 
towards the later stages of the disease often ex- 
tremely difficult to manage, refusing to acknowledge 
the gravity of his condition, and insisting on indul- 
gence in foods which he cannot digest. 

Course and Terminations.— T he disease is 
essentially a chronic one, being unattended by 
fever. The urine is usually free from albumen. 
The liver gradually shrinks in size, and eventually 
it becomes very small ; but there is no reason to 
believe that this organ is primarily at fault. Such 
post-mortem evidence as has been obtained nega- 
tives the idea that the frequent paleness of the 
motions is due to any affection of the liver. 

The abdomen, except at the beginning and the 
end of the disease, is usually tumid, bulging in the 
epigastrium, tympanitic, giving a soft doughy 
feeling to the touch ; the tumidity being more 
noticeable as the patient progressively emaciates. 

disease, which may last for a period of years, 
is attended by general atrophy and anaemia, the 
subcutaneous fat gradually disappearing till the 
patient reaches an extreme stage of emaciation, 
which, combined with the projecting eyes, pearly 

eonjunctiva, and extreme pallor, gives rise to a 
peculiar and characteristic appearance. In the later 
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stages, and while recovery is still possible, there 
may be considerable oedema of the legs, with a 
roi^h harsh skin In fatal cases the patient usually 
sinks with great slowness, death being mainly brought 
about by his bem^ essentially starved to death, the 
processes of digestion and absorption having been for 
a considerable time almost entirely annihilated. 
Shortly before death blood and mucus may be found 
in the stools, attended by considerable pain in the 
rectum. 

Diagnosis — This disease might possibly be 
mistaken for dysentery by the inexperienced, and 
IS apt to be confounded with vanous forms of diar- 
rhoea which are common in the tropics. In chronic 
dysentery, the mucus in the stools, the evidence of 
local irritation in the colon, inclination to strain, 
and the previous history of the attack, together with 
the absence of the characteristic symptoms of 
psilosis, ought to lie sufficient to prevent any con- 
fusion between the two diseases At the beginning 
of the malady it might be difficult to distinguish 
psilosis from other forms of diarrhoea, but alter a 
time the condition of the tongue, mouth, and gullet, 
and the characteristic pultaceous stools which have 
been described, ought to be sufficient to establish the 
diagnosis In simple diarrhoea of the tropics there 
are not present the peculiar local changes in the 
epithelium of the tongue and mucous membrane of 
the mouth, nor are the symptoms in the gullet 
present which are characteristic of psilosis , and 
those who are experienced in both affections should 
have little difficulty in distinguishing the frothy pul- 
taceous masses of the latter disease. The peculiar 
changes in the mouth and throat are typical and 
distinctive. In the last stages of psilosis and of 
prolonged tropical diarrhoea the symptoms of ex- 
haustion and emaciation are much the same , and 
m chronic exhausting diarrhoea the tongue may be- 
come bare and ra>v , with the formation of numerous 
aphthous spots in the mouth, which still further 
tends to obliterate the lines of distinction between 
the diseases in the fatal stages. In such cases it is 
necessary to take into account the previous history 
of the case 

Prognosis — Psilosis is always a grave disease, 
its gravity increasing in proportion to the age of the 
patient. In the earlier stages it is very difficult to 
get the sufferer to realise the serious nature of his 
malady Patients under forty, who are willing to 
undergo the self-denial of suitable treatment, will 
probably reco^ er, particularly if they remove to a 
temperate climate , but relapses are apt to occur for 
one or two years after recovery is apparently com- 
plete, particularly if the patient returns to a country 
where the disease is endemic In patients who are 
middle-aged, and particularly in those who are over 
fifty, the gravity of the disease is much increased ; 
but even at this age, if the constitution has been 
naturally strong, permanent recovery may take 
place even in cases in which the disease has lasted 
a considerable period. In all cases, even the 
slightest, It IS advisable to point out to the patient 
and his fhends that the seriousness of the case is out 
of proportion to the mere amount of diarrhoea present, 

TREATMENT.— The treatment which has been 
found on empirical grounds to answer best is in 
accordance with what lias been recently ascertained 
in connection with the morbid condition of the small 
intestine. The object is to give the weakened 
bowel (ileum) as complete rest as possible. The 
patient should be instructed to keep his bed for 
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several weeks, after which period the probable im- 
provement of the symptoms usually permits bis 
spending part of the day on the sofa or in an ea^^ 
chair; but expenence has shown that there mi 
great advantage in maintaining the recumbent 
posture for some time. The abdomen should be 
covered with a thin layer of cotton wool kept in 
place by a flannel bandage, and the patient at once 
put on an exclusive milk-diet The milk should be 
sipped slowly, must be pure and fresh, and should 
be slightly warmed It is given in half-pint doses 
at regular intervals from 7 A.M until 10 P M A 
small person will do very well with four pints 
daily, which is about the minimum quantity ; but 
the usual quantity to begin with is five or five and 
a half pints Should the patient be unable to take 
half a pint at once, a smaller amount should be 
given, and the intervals between each shortened, so 
that he may still take the desired quantity each day. 
The milk may be boiled, if wished, and some 
patients prefer it aerated; the aeration being 
effected in a gasogene or by ‘ sparklets,’ and not by 
dilution with aerated waters When the patient ui 
unable to take a sufficient quantity of milk to in- 
crease his strength it is useful to have the amount of 
fluid reduced by evaporation This is done by 
warming the milk in a *Bain Mane’ until it is 
reduced to half its onginal bulk. It must not be 
allowed to boil, and requires to be constantly stirred, 
both dunng the process of evaporation and until it 
has cooled In favourable cases the improvement 
begins to be evident within a few days , the sore- 
ness disappears from the mouth ; the motions 
become gradually more consistent, until eventually 
they become solid, the colour remaining for some 
time white and creamy-looking It has been shown 
by the writer that this whiteness of the motions, 
which may continue over long penods during con- 
valescence, IS not due to absence of bile When the 
motions become solid, the quantity of milk is gradu- 
all> increased until, in an adult, eight pints or even 
more are gi\en. After a few ^^eeks there is usually 
considerable constipation, giving rise to pain and 
soreness, and frequently necessitating the use of an 
enema At this pcnod rhagades are apt to form at 
the anus, and may require to be touched with nitrate 
of silver After the Ixiwels have remained re^lar 
for five or six weeks, gradual additions are made to 
the diet ; but here we find much difference in 
the idiosyncrasies of individual patients A small 
quantity of bread is first allowed, lieginning with 
two ounces daily, and if that produces no symptoms 
the amount is gradually increased to eight or nine 
ounces per day If this is well borne the patient 
may be tried cautiously with boiled white fish — 
whiting, haddock, or sole. The next change in 
diet should be a few ounces of chicken or partridge, 
and after some days this may be alternated with 
boiled mutton, after which time cauliflower may be 
tried, and light fannaceous puddings m place of 
part of the bread. About the same time that fi^ 
IS given fruit may be tned, bananas or grapes, the 
skins and seeds l^ing rejected. The writer has had 
cases in which large quantities of strawberries could 
be taken with milk, when other additions to the 
milk disagreed, and in consequence more milk 
could be uken and rapid improvement of the 
patient took place. In connection with all ad<M 
articles of foM, it is important to bear in mind 
that any one of them may in some patients cause 
a relapse of the symptoms. When this occurs the 
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patient should be at once put back on milk>diet, 
and kept on it for four or five days, when the 
additions to diet may be again begun, this time 
avoiding the particular article of food that had been 
found to disagree. The writer has known relapses 
produced by eggs (which are usually well borne) 
after recovery had b^un. Although fish generally 
agrees well, he has known a relapse brought on by 
boiled whiting, and so on with almost every article 
of food he has tried, with the exception of milk. 
Unfortunately, there are cases, althov^h very rare, 
in which milk cannot be borne, and indeed seems 
to a^ravate the symptoms, in which case raw-beef 
juice may be tri^, and to obtain it in suflScient 
quantity the juice of twelve to twenty pounds of 
l^f daily is required. In order to express the 
juice it is necessary to use one of the machines 
specially made for the purpose. 

In some cases there is such an intolerance of 
starchy foods that after the motions have been solid 
on milk-diet for five or six weeks, an ounce of bread 
per day will reproduce the diarrhoea. In these 
cases very finely minced rump-steak is sometimes 
well borne, taken raw or very lightly cooked. It 
is best to begin it without any other addition, the 
diet then consisting of milk and two ounces of the 
minced beef daily. If this agrees, two ounces may 
be given twice <mily, and after a time it may be 
tried as a sandwich ^tween very thin slices of bread, 
and by this time it will generally be found that the 
bread does not disagree, the patient having become 
much stronger in the interval. 

In cases in which recovery from the disease has 
been incomplete, and a tendency to frequent relapses 
is left, a meat-diet on the principle of the ' Salis- 
bury ’ treatment often answers. The milk-diet is 
abandoned ; and finely minced, very lightly cooked 
meat is given three times a day, combing with a 
small quantity of farinaceous fockl. If this treat- 
ment is well borne, as it often is, the tendency to 
diarrhoea disappears, the patient becomes stronger, 
and after a time— sometimes a comparatively short 
lime — his diet may be varied without inconvenience. 

On account of the tendency to relapse, the 
patients require to be encouraged and reassured, as 
in well -managed cases the relapses usually do not 
last more than four or five days. When the patient 
has been able to digest solid food, and there is no 
return of the distinctive symptoms, he should be 
allowed to go out ; but he must for a long time 
avoid fatigue. A chill will at any time, for months 
after he has apparently recovered, produce a relapse. 
Drugs have no effect on the disease, althou^ a 
slight temporary improvement may sometimes be 
seen after the exhibition of a small dose of rhubarb. 
For a severe diarrhoea with pain, which occurs 
occasionally, particularly in the relapses, a moderate 
dose of laudanum is useful, but opium has no 
curative effect on the malady. The Client should 
not return to the country where the disease occurs 
if he can avoid doing so, as experience shows that 
relapses are common in these circumstances. Where 
the return is unavoidable, if possible a whole year 
should be allowed to elapse after complete recovery, 
before leaving again for the East. Patients who 
remain at home, and who have made a sood 
recovery, usually remain well ; and many paJents 
who have been under the writer's observation, and 
who at one time suffered severely, now enjp^ per- 
fect health, and follow their ordinary occupations. 

G. Thin. 


PSOAS ABSCESS.— Synon. : Fr. Akh du 
Psoas ; Ger. I^oasabscess, 

Definition.— An abscess within the sheath of 
the psoas muscle, almost always of spinal origin. 

-/Etiology. — Giries of the lower dorsal or lumbar 
spine is the cause of psoas abscess, and these being 
the regions of the spine most commonly diseased, 
this is the commonest form of spinal abscess. The 
caries is almost always tubercular. Syphilis and 
actinomycosis are rare causes. Rarely, too, an 
abscess starting from the hip-joint makes its way 
into the sheath of the psoas, and travels upwards in 
it, even to a lumbar transverse process, as the 
writer has seen in a case of pysemic suppuration in 
both hip-joints. It is said that a suppurative 
inflammation may arise within the psosis sheath, 
unconnected with disease of bone or joint, but 
supposed to be consequent upon strain or exposure 
to cold. 

Anatomical Characters. — The disease may 
begin on the surface of one or two vertebrae ; a 
tubercular periostitis results and generally spreads 
over several bodies {anterior caries^ caries without 
curvature), a form occurring chiefly in adults, 
specially liable to end in abscess, and formerly re- 
garded as exceptionally fatal. An abscess from 
such a source lifts up the anterior common ligament, 
and all structures in front of it, such as vessels, 
pillars of the diaphragm, and so forth ; these be- 
come matted together in dense fibrous tissue, and 
form the anterior wall of the abscess cavity. More 
commonly the disease appears in the body of one 
or two vertebrae close to an intervertebral disc, be- 
cause, as is supposed, it is here, at the junction of 
bone and cartilage, that the slight injuries which so 
often precede and predispose to tubercular disease 
take effect. The result of the settlement of bacilli 
is the formation round about them of an inflamma- 
tory infiltration, which may be small and circum- 
scribed, or, more rarely, diffused throughout the 
body of the vertebra as a general osteitis. In either 
case, as a rule, it tends to spread, making its way 
towards the surface, usually the antero-lateral : a 
periostitis is now excited. As the infiltration 
spreads it caseates and dies in its older portions. 
The infiltration ordinarily eats away the cancelli, 
and, under the influence of pressure, the part above 
the eroded area sinks down on to that below it, 
and a ‘ Pott’s boss,’ cr projection of the spines, is 
thus produced. With a less acute inhltration 
sclerosis of bone results, and a subsequent exacerba- 
tion of the inflammation or caseation of the pro- 
ducts will lead to the formation of considerable 
sequestra of dense bone. Smaller sequestra are 
frequent, and result from caseation of an infiltra- 
tion which still contains particles of uneroded bone 
{caries necrotica). Having reached the surface and 
excited a periostitis, the disease may spread to neigh- 
bouring vertebrae, skipping over the discs, and de- 
stro^g them by eating away the bone on each side 
of them rather than by direct attack ; and as body 
after body is eroded me curvature increases. The 
disease may be arrested, and often is, under suitable 
treatment. But in many cases, especially among 
the poorer classes, and among adults in all classes, 
the esaeova material ‘softens,’ i.e. becomes mixed 
up with a quantity of fluid in which the fatty cells 
and their <£fhrts float. This mixture constitutes the 
* pus ’ of chronic abscesses ; it is thin and watery, 
quite opaque, pale yellow-white, often contains 
visible and sometimes large masses of fattily degene- 
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nted cells, and bonv and calcareous particles may 
be numerous when tne abscess spnngs from bone. 
This fluid, as it increases, presses onwards in the 
direction of least resistance. Starting from the 
lower dorsal spine, it may pass through the dia* 
phragm with the aorta, but muCh more commonly 
it extends laterally beneath the pleura so as to reach 
the highest digitation of the psoas rising from the 
lower edge of the twelfth dorsal vertelm. With 
this slip It passes beneath the internal arched liga- 
ment of the diaphragm, and thus enters the sheath 
of the psoas. Pus from lumbar vertebrse may enter 
the sheath at once, if the disease reaches the surface 
at a point from which one of the slips of the psoas 
arises ; otherwise the subperiosteal abscess travels 
on the front of the spine and extends laterally 
until, perhaps, it raises one of these slips of origin 
from the bone and thus enters the sheath. The 
aperture of communication between the psoas sheath 
and the cavity in front of the diseased bone is 
often very small ; there may be more than one. 
Having thus entered the sheath of the muscle, the 
pus by its constant pressure and irntation causes 
atrophy of the muscle-cells, and inflammation, 
which leads to thickening of the connective tissue 
into a capsule for the pus ; this capsule is lined 
with a thick layer of very loosely adherent granula- 
tion-tissue, which, no doubt, adds its quota to the 
fluid and solid contents of the cavity It is tuber- 
cular from the first, and cheesy points m it are 
numerous. Crossing the mterior of the cavity are 
more or fewer bands, some containing vessels, 
others nerves of the lumbar plexus , pain or numb- 
ness, referred to their distnbution, and wasting of 
special muscles are, therefore, not to be wondered at. 
Pressing on, the pus may so distend the psoas that 
it will reach out to the anterior iliac spine , but, 
usually, fluid as far out as this lies beneath the 
iliac fascia, with which the psoas fascia is con- 
tinuous on its outer side An abscess filling the 
iliac fossa and not passing beneath Poupart’s 
ligament is called an ‘ iliac abscess , ’ it is a stage 
of a psoas abscess But from the iliac fossa it 
IS said that pus may pass out over the crest through 
Petit’s tnangle, which involves its bursting through 
the strong iliac fascia This certainly takes place 
when the pus makes a way to the surface through 
the muscles of the abdominal wall just internal to 
the anterior iliac spine Having or not having filled 
the iliac fossa, the pus usually passes down behind 
Poupart’s ligament, lying external to the femoral 
artery ; then, taking the profunda for its guide, it 
runs inwards behind the mam vessels, over the 
pectineus and adductor brevis, between the 
adductors longus and magnus, to the inner side of 
the thigh, ^rely do we see an abscess of such 
extent nowadays j but formerly they occasionally 
ran down even to the internal malleolus. It is 
common for diverticula to pass from the cirvity 
along branches of the profunda, especially along 
the internal circumflex, which conducts the pus to 
the face of the quadratus, and the swelling indicat- 
ing it presents on the buttock beneath the lower 
fibres of the gluteus maximus. Besides this, there 


may be no other percepuble swelling in the thi^h ; 
it must not be mistaken for an abscess poinung 
through the great sacro-sciatic notch. 

Pus from lumbar vertebras may pass beneath an 
arch of origin of the psoas over the side of a 
vertebra ; then, taking the lumbar artery and its 
posterior division as its guide, the pus runs back 


internal to the inter'ttansverse Hgament, and issues 
beneath the latissimns, having escaped frotii 'be* 
tween the erector and quadratus. This i» the 
Mumbar abscess ’ of spinal disease. Rarely, pus 
from lumbar canes may run down along the gre^ 
vessels into the pelvis. A pelvic spinal abscess is 
almost always ot sacral ongin. 

Symptoms. — At first the symptoms are those of 
spinal disease. If an abscess is forming quickly, 
and much tension within the muscle-sheath is de> 
veloped, full extension of the hip causes pom, and 
persistent flexion is consequently maintained ; but 
in less acute cases there is often no history of 
pain, lameness, or flexion. There may be piun 
along the line of one or more branches of the 
lumtar plexus. Even the ordinary symptoms of 
spinal disease are not very rarely absent, and a 
swelling m the groin is the first thing noticed. It 
often seems to have appeared suddenly; lie$ 
external, and perhaps also teneath and internal to 
the vessels ; is smooth, rounded, more or less 
tense, and more or less fluctuant ; is covered by 
normal skin , is not tender ; has a distinct impulse 
on coughing ; and may disappear more or less com- 
pletely m the recumbent p^ition or on pressure, 
nuctuation is obtainable l^tween a fulness above 
Poupart’s ligament and the swelling below it. 
Though the former may be shght, it is generally 
considerable, and may actually distend the abdo- 
men up to the nbs. Sooner or later, either above 
or below Poupart’s ligament, the al^ess points; 
the skin then reddens, thins, and finally gives way. 
This may take place with some acuteness. 

Diagnosis — There is no difl&culty when the 
abscess is typical, and spinal disease marked. But 
a swelling like an iliac or psoas abscess may be 
present without obvious spinal disease. The pro- 
bability IS that .t IS of spinal origin, and searching 
inquiry must be made for occasional pain m the back 
or in the stomach, for disinclination for active 
exercise (especially jumping), and early fatigue ; for 
any tendency to use the arms to take off part of the 
weight of the body from the legs ; and for slowness or 
difilculty in performing such movements as rising 
from the stooping or sitting posture. The spine 
should be carefully examined for any slight pro- 
minence ; and, if any is found, percussion and neat 
must be employed here and may strengthen the sus- 
{Hcion excited. 

The surgeon should cause the patient — stripped to 
the hips — to execute before him all the movements 
of the spine (bending forwards, backwards, and to 
each Sloe, and rotation towards each side), and 
should note whether they are completely, sharply, 
and painlessly performed, and if all the spines seem 
to separate, or whether certain ones retain their 
distances, indicating that a length of spine is held 
fixed. But It is not always possible to establish a 
certain diagnosis, as cases in the writer’s experience 
show 

Failing to find evidence of sptoal disease, it be- 
comes necessary to seek for other possible causes of 
psoas abscess ; the hip-ioint must be proved healthy, 
the renal region must be explored, the uiinaxy 
tor^ gone into, and the urme examined ; the pos* 
ability of empyema pointing in the groin most be 
excluded ; in case of iliac abscess, abscess horn 
disease of the Ilium or appendix venniforads, nb- 
scesses following on pelvic peritonids and pem* 
raetntis, soft rapidly growing tumonnand terooiand 
hydatid cysts ot the uiac fossa must be thon^t ot 

4<i 
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Prognosis. — Under modem Rotiseptio treat* 
ment die prognosis is relatively good. Its mvity 
increases, so &r as the abscess is conceraed, with 
the sise s^ number of branches of the abscess, and 
with the age of the patient. The gravity of the 
case is greatly increa^ if the abscess cavity be* 
comes septic ; children are much more likely than 
adults to survive this complication. 

Treatment. — few cures may be ascribed to 
simple rest idone or with repeated aspiration. 
Usually these fail and aspiration often leads to a 
sinus probably by infection of the skin as the needle 
is withdrawn. 

Here, as elsewhere, in dealing with tubercular 
disease, the object is to remove as much as possible 
of the tubercular tissue. This is best effected by 
care^l scraping with a sharp spoon to detach the 
lining granulation- tissue from the whole surface. In- 
cisions must be so placed — in loin, groin, thigh, and 
buttock — as to allow the spoon to reach every point 
of the sur&ce. Either during the scraping, by ineans 
of a flushing curette, or afterwards by a suitable 
tube attached to a douche-can, all debris should be 
wa^ed out of the cavity with warm sterile, normal 
saline solution. Then each opening should be 
closed — fascia to fascia, muscle to muscle, and skin 
to skin — after disinfection of the edges : the use of 
a small skin -flap to cover the deep wound is also 
helpful in preventing infection of the wound and 
formation of a sinus. It is a good plan to mix with 
the last pint of saline solution run into the cavity half 
to one drachm of powdered iodoform, which is thus 
deposited upon the walls. Often the cavity refills : 
tension should be warded off by aspiration through 
a fairly thick part of the wall, and this should be 
repeated as may be necessary. In successful cases, 
the fluid withdrawn is honey-like, smells of iodo- 
form, and contains few or no caseous flakes and is 
formed more and more slowly. In failures, fresh 
curdy fluid is formed or ordinary pus, if pyococci 
have gained entry. In the former case scraping 
may be repeated ; in the latter free antiseptic 
drainage is the proper course. Should a sinus 
form, it must be carefully guarded from sepsis. 
The spinal disease and the general health must be 
attended to. The danger of this treatment is slight : 
its advantages, when successful, very great. 

A psoas or iliac abscess should be thus treated as 
soon as discovered. If not yet presenting in the 
groin, it should be omned in the loin through an 
mdaon passing outsiae the erector and through the 
quadratus on to the psoas. 

Stanley Boyd. 

PSORIASIS scurf).— S ynon. : Lepra ; 

Alphos (both obsolete) ; Fr. Psoriasis j Ger. 
Scnuppen^flechte ", Psoriasis, 

Definition.— A chronic inflammatory disease, 
occurring chiefly on the extensor aspect of the 
limbs, and consisting of discoid patches with scaly 
crusts on a red base. 

Varieties. — There is really only one kind of 
psoriasis, but the older writers gave names to the 
different phases of the disease founded upon {i) the 
size of the patches, uaitig such qualifying terms as 
punctata, guttata, nummulata; (2) the extent of 
the disease— diffusa, universalis; (3) the covering 
of the patches— rupioides, empyodes; (^) Aeir 
shape— circinata, gyrata; (O their duration — in- 
veterata, &c. Scaly syphflides also arc often 
spoken of at syphilitic psonasis, but modem derma- 


tolc^ts avoid aft these artificial and ambiguous 
varieties, which are of no practical importance and 
in the case of the syphilides are misnomers. 

./Etiology. — Psoriasis attacks equally both sexes 
and all classes. It is rare before three years of age, 
though cases have occurred in early infancy, while 
it is very common in childhood and pu^rty, so 
that 70 per cent, have their first attack under thirty 
years of age and only 5 per cent, begin after fifty 
ears, but those previously subject to it may go on 
aving it up to any age. It is hereditary in a large 
number of cases, but not very strongly, as it is not 
often that more than one or two in a large family 
are affected. The general health is often quite 
good, but depressing influences, whether of mind 
or body, will often determine an attack in those 
predisposed to the disease. Gout and other arthritic 
conditions are predisposing factors in adult life, but 
only in a small proportion of cases. Spring and 
winter are the most common seasons for a new 
outbreak. 

Anatomical Characters.— The true pathology 
of psoriasis is still unknown, but the theory of a 
microbe which, perhaps starting in the skin, subse- 
quently gets into the circulation and is distributed 
S3nnmetncally, is consonant with the clinical facts. 
Unna’s theory that it is part of the seborrhoYc pro- 
cess is not accepted. The anatomical changes are 
those of moderate inflammation in the papillary 
layer of the corium, producing cell-infiltration and 
vascular dilatation, chiefly round the hair-follicles 
and sweat ‘ducts. The homy layers and those of 
the rete are enormously and rapidly increased, 
except over the papillse, and there is a great ten- 
dency to premature cornification and exfoliation. 
The papillae are much enlarged by the down-growth 
of the interpapillary processes. Some pathologists 
hold that the change m the rete and the premature 
conversion into homy cells are the primary con- 
ditions to which the inflammatory phenomena are 
secondary. 

Description.— No part is absolutely exempt 
from attack, but the disease generally appears first 
and in its most typical aspect on the extensor surface 
of the limbs, especially the elbows and knees, and 
the parts below ; and it is often confined to these 
regions, the flexor aspect being actually free or only 
affected in a minor degree. Next in order of fre- 
quency are the scalp, trunk, the back more than 
the front, the face comparatively seldom, but more 
frequently in women and children than in men, 
while the palms and soles are rarely attacked. The 
disease is in the main symmetrical in its distri- 
bution. 

A well -developed patch, which may be from a 
half to two or three inches in diameter, is well 
defined at the border, contrasting sharply with the 
healthy skin, and consists of a brightly reddened 
disc more or less concealed by silvery scales adher- 
ing into a spongy crust When this is removed, 
the under layer being generally firmly attached, 
bright red, easily ble^ing points are brought into 
view, which are the tops of the enlarged papillae. 
The amount of scaliness varies with the acuteness 
of the process. When slowly formed, the scales 
are closely adherent to each other and to the plaque, 
while in acute cases they flak# off too quickly to 
form crusts, and the intensely hyperaemic base is 
freely exposed. On the back of the hands and the 
face the scales get washed off. On the scrotum the 
natural moisture has the same effect, and there is 
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often fitfiring and great irritation. On the palms 
and soles, patches are seldom seen, but the epidermis 
is dry, thickened, and cracked, imparting a worm- 
eaten appearance to the part. In the scalp, the 
hair IS dry, but seldom comes out much, except in 
acute cases. The nails are, however, often dis- 
coloured, pitted, furrowed, and bnttle, and sepa- 
rated from their bed, beginning at the distal end at 
one side. In rare instances the mucous membranes 
have been slightly involved. 

Development and Course.— Each lesion be- 
gins as a papule the size of a pin's head, surmounted 
almost from the first by a scaly cap j this speedily 
enlarges to a small disc, which continues to spread 
peripherally until a patch of two or three inches m 
oiameter may be formed. Larger areas are pro- 
duced by coalescence of adjoining patches ; but, 
however extensive they may be, there are always 
some areas of healthy skin. When regression takes 
place it commences in the centre, and when this is 
clear a circle is formed, or, if the patches have pre- 
viously coalesced, a gyrate contour Occasionally, 
however, on the trunk gyrate and circmate patches 
ore primanly formed from the disease attacking the 
hair-follicles only, and following therefore their 
arrangement ; this is the lepra of Willan As fur- 
ther absorption occurs the circular border is broken 
up, and ultimately the fragments also disappear, 
leaving a transitory red stain, or a long-lasting 
yellowish-brown one when the disease has been 
treated for some time with arsenic. Itching vanes 
much . It may be absent, or very slight, but as a 
rule is present in a moderate degree, and is only 
rarely as intense as in eczema. 

Complications and Sequels— Papillary de- 
velopment may occur on the patches, which may be 
soft and papillomatous or hard and warty* Deep 
and extensive pigmentation sometimes occurs without 
arsenic having ^en given. Scarnng, keloid, and 
epithelioma rarely ensue, the latter developing 
cither on a warty psoriasis, or on the warts left by 
excessive arsenical treatment 

Diagnosis — The characteristic features of 
psoriasis are the position of the patches chiefly on 
the extensor aspect of the limbs, and especially on 
the elbows and knees ; the borders of the patches 
being well-defined ; the scales being white and 
adherent into crusts, but without inflammatory 
exudation When the crusts are removed, bright 
red, easily bleeding points are visible The pre- 
sence of all these features renders the diagnosis 
inevitable Lichen planus, eczema, pitynasis rubra, 
tinea ciranata, and squamous s>philides in some 

J ihases, are the diseases most likely to be mistaken 
or psoriasis. 

The patches of lichen planus are roundish, well- 
defined, and scaly, but they do not choose the 
spiecial seats of psoriasis ; the scales are scanty com- 
pared with psoriasis ; the colour is violet red instead 
of bright red. They leave deep pigmentation 
behind them, and there are almost always some of 
the characteristic flat papules m the neighbourhood 
of the patch. Scaly patches of eczema are seldom 
defineaattbe borders; the scales are in a singh 
layer or mixed with inflammatory exudation, or 
there may be a history of discharge ; there are no 
bright red points when the scales are removed ; 
finally eczema is much more common on the flexor 
than the extensor surface of the limbs, and even on the 
extensor aspect does not specially choose the elbows 
and kn^ 


In pityrim nibm, confusion could only arise 
before the disease became truly universal, and when 
the psoriasis is in an acutely inflammatory condition ; 
then the base is intensely red, and the scales flake 
off easily and rapidly, so that no scaly crusts axe 
formed. Pityriasis rubra is diffuse, not in patches ; 
the border is less defined ; the colour is an mtense 
bright red ; the scales are large, thin, and papery, 
do not conceal the ground-colour, never adhere into 
crusts nor over their whole surfaM, and are thrown 
off almost as rapidly as they are formed. It must 
be remembered that pityriasis nibia sometimes deve- 
lops from a pre-existing psoriasis, but the change is 
usually acute, and there will be a history of previous 
chronic patches 

In tinea circinata, the small number of nop- 
symmetrical patches coming in any part of the 
Ixidy, the very scanty scales and tho at first papular 
border, ought to lead to microscopic examination of 
the scales for the fungus, if a positive conclusion 
cannot be arnved at without it. 

Secondary scaly syphilides are rarely acquired 
before adult age, while psoriasis is a common 
disease of childho<^ ; on the other hand, psoriasis is 
rare under three years, and does not therefore clash 
with congenital syphilides. The scaly syphilide is m 
small patches, with scanty, dirty-looking scales on 
a dull red base; does not specially affect the 
extensor aspect of the limbs ; is often associated 
with other forms of eruption ; leaves fiswo-coloured 
pigmentation behind , and is nearly always accom- 
panied by the other symptoms of syphilis In die 
circmate scaly syphilide the same distmctions m 
position, colour, s^es, and concomitant symptoms 
hold good. In the tertiary scaly syphilide the 
resemblance may be rather close, but ^lUon will 
again assist . the face is often affected ; the number 
of patches is usually small , they are not symmetn- 
cally arranged ; the edge is more raised, the centre 
more depressed ; ulceration is common ; and scar- 
ring and pigmentation follow the disappearance of 
the lesion. 

Prognosis. — It is always posrible, but often 
difficult, to remove the lesions of any one attack, 
but recurrence at some time or other takes place in 
90 per cent, of cases, the mterval of freedom vary- 
ing from weeks to years. Somebmes psoriasis 
disappears spontaneously, but more often conbnues 
for years with remissions and exacerbations, which 
may at any time assume a severe form with wide- 
spread distribution 

Treatment. — Combined external and mtemal 
treatment is the most rapidly efficaaous method 
of removing the erupbon of psoriasis, cases of 
moderate extent requiring from three weeks to 
three months. The short penod assumes that the 
pabent gives himself up to treatment and is in 
skilled hands. The general health being in a 
majority of cases undisturbed, speafics find then 
most fitting opportunity, of which arsemc, thyitnd 
extract ana ssuian are the most important. The 
soundest pnnciple, however, is to search caiefiiUy 
for any departure from the highest standard of 
healtli, and to endeavour to rectify it, if Cbund* 
before resorting to the routine treatment with 
arsenic. » 

Conditions depressing vitality are the most CM- 
mon : overwork, anxiety, suckling, or any |i9» 
longed drain upon the system may be determining 
factors. Gout and riieumatiun wse a mwre sab* 
ordinate place, but if present leqaira i^iptopfiate 
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trcfttmcirt} iwid 6 niy when these difRcuIties have 
[>een removed or met should specifics be calleid 
in. ' ' 

Arsenic may be given in either a solid or liquid 
rbrm ; and although practitioners have their fancies 
for this or that salt, practically arsenious acid for 
pills, and Fowler’s solution for mixtures, meet all 
requirements. The recently introduced cacodylate of 
soaium is a dangerous form on account of the large 
quantity of arsenious acid in it ; half a grain three 
nines a day is recommended, but is equal to ninety 
minims of Fowler’s solution. One grain three 
times a day produced acute poisoning in one case. 

TTie solid form is often the most convenient, as 
it interferes least with the patient’s avocations. 
The following are useful formulae : Arsenious acid 
one grain, liquorice powder jj, extract of hop 5j ; 
mix thoroughly, and divide into 30 pills. Take one 
three times a day after meals. The well-known 
Asiatic pills are stronger, containing nearly of 
a gprain of arsenic in each, and are much used 
abroad : Arsenious acid 66 grains, powdered black 
pepper 5ix ; gum arabic and water a sufficiency ; 
mix and divide into 800 pills. Take one three 
times a day after meals. When the patient is 
tolerant, and the disease obstinate, the dose may 
be increased until the limit of his endurance is 
reached, griping and diarrhoea being obviated by 
combining opium ; of course, the effect on the 

g itient as well as on the disease should be watched. 

ut while the pills will always hold a place on 
account of their convenience, where practicable, 
the Liquor Arsenicalis is preferable, as it can be 
freely diluted, and the irritant effect on the stomach 
is more likely to be avoided. Beginning with 3 to 
5 minims, it may be pushed up to 10 or 12 minims 
or more, three times a day, always after meals. 

Improvement is not manifested at once ; often 
the full physiological effects of the drug must be 
reached before the scales cease to form ; then the 
older ones drop off, the patch begins to clear, first 
in the centre and then gradually over its whole 
area. Arsenic is contra-indicated when the eruption 
is very hypersemic, or is coming out acutely, or 
when there is acute or chronic irritability of the 
alimentary canal. It will often make acute cases 
spread faster, and increase the itching very con- 
siderably. Even in suitable cases, however, this 
increased itching may also be excited at first ; but 
it subsides in a week or two, and the patches begin 
to clear up. 

It must not be suppc^ed that even in apparently 
suitable cases arsenic is always successful. Un- 
fortunately its ftulures are only too numerous, and it 
is a very disappointing drug. Moreover, if con- 
tinued too long it produces a general pigmentation 
of the skin anaa warty thickening of the palms and 
soles of a permanent character. 

In a limited number of cases the administration 
of thyroid extract is followed by the removal of 
the eruption, and in a few cases in a remarkably 
short time. It should not be given to elderly 
persons or to those who have weak hearts, nor in 
cases where the psoriasis is coming out in fresh 
motif or when the old patches are spreading. The 
dose should be a small one to begin with, 5 grains 
a day. At the end of a week the dose may be 
increased to 10 mins a day, and at the end tri* 
three weeks probably the dose again increased, 
provided that no ^ptoms of tmoidinn, e.ff. 
headache, giddiness, and rapid pulse, nave appeared. 


Larger ifoses W seldom advantageous <and may bis 
even dangerous. 

Salicin and salicylate of sodium were introduced by 
^e writer for psoriasis, and have the advanta^ 
over arsenic or thyroid of being useful even m 
spreading cases. Salicin is generally preferable 
to salicylate of sodium. The initial dose of salicin 
should be 15 grains three times daily, and it may 
be increased to 20 or even 30 grains. In a few cases 
it may disturb the digestive function or produce 
erythema. In most cases the hypersemia rapid|^ 
diminishes, the scales are loosened and fall ofi^ 
the patch clears in the centre, the scaly ring breaks 
up, and only small fragments are left which are 
b^t removed by local means. 

The local treatment consists in removing the 
scales by alkaline baths or soft soap, and then 
rubbing in stimulating and antiseptic applications, 
in the form either of lotions, liniments, or oint- 
ments. The local applications may be placed in 
three divisions, in the grade of their stimulating 
effect, although that probably is not their sole 
mode of action, as they are all more or less anti- 
septic. In the first division may be placed the 
mercurial preparations, of which the ammonio- 
chloride, the nitrate, and the yellow oxide are 
chiefly employed ; either may be used as an oint- 
ment, in the proportion of 5j to the ^ of lard or 
other base. They should not be used over a very 
large area, nor continuously, but be rubbed in 
night and morning. This applies to all stimulating 
methods of treatment. In the next division come 
the tarry preparations, naphthol, and thymol. 
Preparations of tar have long been the classical 
treatment for psoriasis. They are very numerous, 
but oil of cade and oleum rusci pyroligneum or 
birch-tar oil are the least objectionable for oint- 
ments or liniments, and are used in various 
strengths from lUx to 5ij to jj, or even stronger. 
For a lotion the alcoholic solution called liquor 
carbonis detergens, from jss to jij to gviij of 
water, sponged freely over three times a day, is 
often very useful. ^-Naphthol, resorcin and 
thymol are generally used as ointments : 5) to the 
^ is an average stren^h, the addition of xj of 
prepared chalk facilitating the preparation ot the 
ointment. They have the advantage of being 
cleanly and free from disagreeable odour. In the 
third division are the strongest stimulants, such as 
turpentine, pyrogallic add, and chrysarobin. Tur- 
pentine is used as a liniment from i to 4 up to 
equal parts of it and olive oil. Pyrogallic acid and 
chrysarobin may be used as ointments, gr. v to 5) 
to the xJ. Pyrogallic acid stains linen, and dan- 
gerous absorption may ensue if used over a large 
surface (p, 615). Chrysarobin also stains both skin, 
hair, and linen, and may excite an erythema with 
oedema resembling erysipelas (p. 422) ; it soon passes 
off when the drug is stopped. In suitable cases it is 
the most rapidly efficaaous of all local remedies. 
Moreover, in small quantities such as l grain to 
5 grains of Ung. Zinci its range of usefulness may 
be extended even to hyperaemic cases, and remark- 
ably good results obtained with care and judgment. 
Th^ are only a tithe of the remedies suggested 
for this obstinate disease, and they ^ com- 
bined in endless variety and strength, ^e guide 
in the selection of a remedy is the amount ol 
bypersemia present in the patches. The more 
acute the process, the less stimulation is required 1 
and if v^ acute, soothing applications, such as 
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simple olive oil, olive oil combined with calamine, 
oxide of zinc and lime water, or the glycown of 
the subacetate of lead (i part to ^ of distilled water) 
roa) be bandaged on continuoudv The patient’s 
circumstances and occupation, as well as the 
position of the eruption, are also to be taken into 
itccount in choosing the remedy and mode of 
applying it, and considerable expenence is requisite 
to form a correct judgment on all these points 

H Radcliffe Crocklr. 


PSOROSPERMOSIS (Greek ttch) — 

This term is applied to lesions in the human sub- 
j€ct produced by cert^un forms of Protorosi 
allied to the Coccidium oviforme which affects the 
bile-ducts of rabbits Sporozoa or psorosperms 
are unicellular organisms which multiply by fission ; 
each of the primary fragments thus produced be- 
comes surrounded bj a firm coat and is known as a 
spore, the whole number of spores being contained 
in a capisule or cyst Subsequently each spore may 
again divide into smaller bodies which ultimately 
develop into mature indiv iduals. The whole cycle of 
development probably does not take place in one 
host 


In man the infection may cither be generalised 
throughout the viscera (rare), or localised in the 
liver, urinary tract or the skin In the definite 
tumours are formed which may even l^e palpable 
through the, alxlominal wall In this situation the 
parasites give rise to symptoms of pain and indiges- 



aection) from a Ureter 
(After J J Clarke ) 


tion, with fever, delirium and ultimately death In 
the kidneys and ureters — a comparatively frequent 
seat of infection — the mucous membrane is found 
studded with minute cystic ncxlults, about 
2 mm in diameter, which may even block the 
ureter and cause hydronephrosis Haematuria, 
anseraia and frequent micturition are the prominent 
features of the condition, and death occurs in a few 
weeks In the sktn^ a spreading dermatitis is pro- 
duced with nodular or vesicular lesions When 
the infection is generalised the condition is com- 
parable to trichinosis The symptoms comprise 
pains in the limbs, vomiting, headache, delirium or 
drowsiness and irregular pyrexia Death occurs 
generally in a fortnight or three weeks, the patient 
passing into a typhoid condition , occasionally the 
duration of the illness may be rather more pro- 
longed No treatment is known to influence the 
course of the infection Diagnosis can only be 
made by the discovery of the typical cysts and 
parasites (see fig ) Psorosperms have been 


described in Daner’s disease ( Keratosis folliculans) 
and in Paget’s disease of the nipple ; also in mol- 
luscum contagiosum and in carcinoma It is most 
probihle that the IxkIics taken for protozoa in these 
conditions are in rtiost cases peculiar prt>ducts of 
cellular degeneration Plimmer and others have 
cultivated fungi allied to yeasts (blastomycctcs) from 
carcinomata, and the same has been done in the 
disease peculiar to California, known as ‘ protozoic 
dermatitis,’ which was originally ascribed to 
psorosperms It is possible llierefore that parasitic 
fungi have at times been classed as jwotoxoa* 

W Cecil Bosanquei. 

PTOMAINES (iTTw/aa, a dead body) — -Synon : 
Cadaveric Alkaloids , I r l^omatnes — Ptomaines 
are alkaloids produced by the decomposition of 
animal substances The word ptomame was at first 
restricted to alkaloids produced by cadaveric de- 
compKiSilion, but it is now also employed to 
designate alkaloids of animal origin formed during 
life, as a result of chemical changes induced by 
some agency or other acting within the organism. 
The term leucomaint has been introduced to 
particularise the animal alkaloids formed during 
life from those produced by decomposition of ilcad 
animal matter, but it would be preferable foi ihc 
ptomaines mA leucomatnes to be abiouioiHd, 
and to class these bases of animal origin in one 
category as animat alkaloids 

It IS now well known that the power of manu- 
factunng alkaloids is not restricted to plants, but is 
shared by animal organisms 

Creatinine, discovered in urine by Liebig and 
Pettenkofer, was the first body of animal origin 
acknowledged to be an alkaloid 

Ptomaines of known composition — The common 
ancestor of alkaloids, whether animal or vegetable, 
IS albumen, the complex albumen-molecule being 
split up, either by bacterial agency or otb< rwise, 
into several less complex molecules, amom \ Iim h 
•are the animal alkaloids The following i i h^t 
of the principal ptomaines that have been extracted 
from putrefying animal matters, and submitted to 
ultimate analysis — 

Collodiney C«II,,N, from putrefying horseflesh 
and mackerel 

Parvoliney from putrefying horseflesh 

and mackerel 

Unnamed base, C,oH,jN, from pulrcfjin^; fibrin 
of bullock’s blood 

Hydro collodine, CbH„N, from putrefying horse- 
flesh and mackerel 

Putrescinty C 4 ll,^N^, from human corpses 
Ncurtdtne, from human corpses, and 

from putrefying fish and cheese 

tadaverine, from human corpse , 

Neurtne, C^H„NO, from cadaveric putn faction 
Choline t CjHj^NO^, from cadaveric putrefaction. 
Muscarine, CbH^NO^, from putrid fish 
Gadimne, C,H,bN 02, from putrid cod fish 
Tyrotoxicon (diarobepzcne butyrate), from de- 
composing chccsc, milk, and cream 

Animal alkaloids are also a nc c cssirv product of 
vital physiological processes, and have l)een ex- 
tracted from the secretions of living l>eings, and 
from fresh animal tissues The following is a list 
of the principal animal alkaloid', so olii uned 
Creatinine, C^H^NjO, from urine 
Pseudo xanthine, C^HiN^O, from urine and flesh. 
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SarJtifte, C4II4N4O, from urine and flesh. 

Xanthim^ C4H4r^O., from urine and flesh. 

Crusocreafinine^ from fresh meat. 

Xanthocreatinine^ C4H|.XO, from fresh meat 

GuanifUi C.HAN^Ot from flesh and guano* 

Camifu, from fresh meat. 

BetaifUy CaHj^O„ from urine. 

Mytiloioxifu^ CgHjANO,, from poisonous mussels. 

IHomtunts and Disease . — Animal alkaloids are 
being incessantly produced within our bodies as a 
result of the normal physiological ^ocesses> and 
they are eliminated by the bowels, kidnejjs, liver, 
^in, and lungs ; but if from any cause these 
eliminating organs fail to perfectly fulfil their 
excretory ranctions, then an accumuiation of these ^ 
Alkaloids in the system occurs, and a toxic action is 
exerted by them on the nervous centres. In this 
way can he explained the headache resulting from 
constipation, and the more serious nervous ym. 
atoms resulting from deficient excretory action of the 
kidneys in certain diseases of those organs. The 
removal of these animal alkaloids is, however, not 
only effected by the excretory organs, but, in 
ad^tion, a powerful agent for their destruction is 
at work in the oxygen of the blood, which is 
ccmtinually oxidising and burning them up ; and it 
seems probable that this combustion to a large 
extent occurs in the liver. If, the excretory organs 
remaining sound, there is excessive production of 
animal alkaloids, but inadequate elimination and 
destruction—a condition which is obtained in all 
forms of over-exertion, as in a prolonged march — 
then accumulati<m of material elaborated in excess 
and imperfectly eliminated or destroyed occurs, 
and an auto-infeCtion, a temporary poisoning of the 
system, results, the poison affecting the nervous 
centres, and producing the fever of over-exertion, 
the fever of prostration. 

As regards the infectious fevers, it is probable 
that after the admission of the specific micro- 
organisms into the body, and provided they find « 
the conditions suitable, they live and multiply, and 
that, as a result or a residuum of their vital activity, 
a powerful alkaloidal or other poison is produced, 
the toxicity of which is the cause of the symptoms 
of the disease. If so, each infectious fever is the 
result of a fermentative decomposition of albumi- 
nous matter within the body, induced by a special 
micro-organism, manufacturing its own peculiar 
poison for each disease. See Antitoxins; Bac- 
TBRiA ; Immunity ; and Toxins. 

The chief medico-legal interest attaching to the 
^omalnes arises from their liability to be con- 
founded with some of the vegetable alkaloids, and 
hence to the possibility of their leading to mistakes 
in medico-le^l practice. There are no chemical 
reactions by which the ptomaines as a class may be 
distinguish^ from the vegetable alkaloids. 

For a descrij^n of ptomaines in connection 
with food-poisoning, see Food, Poisonous. 

Arthur P. Luff. 

PTOSIS {er&atSf a fall). — A drooping or falling 
of the upper eyelid, with inability to raise it, due to 
piralysis of the third cranial nerve. See Third 
Nbrvb, Diseases of. 

PTYALISM saliva). — A synonym for 

salivation, or excesdve flow of aalhra. See Sali- 
YMLY Secretion, Disorders of. 


l^UBLIC HEALTH.'— Broadly stated, the aim 
of Public Health, or Preventive Medicine, is to 
curtail, and, if possible, prevent diseases, to 
prolong existence, and to render life happier by 
means of improved physical conditions,^ Such care 
as communities took for the protection of their 
health was in early times taken under the auspices 
of religion or morality; it was hardly until the 
century which has just ended that serious attempts 
were made to understand the conditions mak- 
ing for health and disease among communities. 
Although many old statutes and provisions of the 
common law may be shown to have their bearing 
upon public health, organised legislation in Eng- 
land for the promotion of this object may be said 
to date from the Public Health Act, 1848. The 
country had by this time, under the system of 
registration inaugurated in 1837, and by the aid of 
Royal Commissions, learned something as to the 
causes of death in the population. It was apparent 
that year after year far more lives were being for- 
feited to home-grown epidemics than had been lost 
during the foreign epidemic of 1831-32. By 1848, 
the threat of fresh invasion by Asiatic cholera had 
become near and loud. The time for sanitary 
action was auspicious. It had come to be seen 
that communities, as such, had duties towards their 
members and towards other communities, in respect 
of matters affecting health ; and with this enlarged 
sense of public responsibility it was felt that ade- 
quate organisations should be provided, in order to 
instruct, direct, and even coerce ignorant or wilful 
members of each community. Needless to say, 
this function of legislation speedily asserted itself 
more definitely and in fresh directions; until the 
present system of sanitary observation and adminis- 
tration has grown up. 

Considering, first, the area of a country in its 
broader aspects, and always with more particular 
reference to England and the public-health arrange- 
ments of England, we note the influences exerted 
by the condition of open lands ^ forests ^ and rivers. 
The drainage of land, so as to carry off water 
readily, and thus to make both ground and air 
drier, has a great effect on certain aspects of the 

ublic health. Ague, once so common in England, 

as in consequence of the direct or indirect effects 
of drainage almost disappeared, as also has dysen- 
tery, which so often accompanies it. 

The movements of the ^ound-water, which, by 
its rises and falls, influence the moisture and the 
amount of air in the soil, and, through these con- 
ditions, alter the amount and rapidity of decom- 
position therein, have been supposed also to in- 
fluence health, and to be especially connected with 
the development of typhoid fever, cholera, and, 
more recently, diphtheria. One view is that a 
rising subsoil water may force out from the soil 
pathogenic organisms, and clearly such organisms 
may be thus washed into shallow wells. A moist 
nound is also believed, on tolerably strong evi- 
dence, to be favourable to the production of destruc* 
tive lung-diseases ; and rheumatism and catarrhal 
affections would appear to be more common on 
damp soils. But more accurate observations are 
necessary on these points, .^though the influence 

* Tlus article treats in the main of the general prindpUi 
oonceroed in the prevention and control of infectious diseases. 
The scheme devised by Dr. Parkee in the original issue la 
stiU adhered to, although jpsru of the article Save been ro- 
written. Sanitary Law, Vital SutUtl<^ and Bacterioloiy 
are dealt with m separate articles.— H. T. B. 
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of the ground-water in cholera is qoe8tionable> and 
it is by no means always active in the producdon of 
typhoid fever, it is certain that lowering the letel 
of the ground-water when it is near the surface is 
often followed by the best results on the general 
health of the people, and m hot countries malarial 
diseases have been greatly diminished, even when 
the lowenng of the ground-water has not exceeded 
a few inches. But in so far as malaria is concerned, 
recent researches with regard to the part played b^ 
certain species of mosquitoes (p. 949) render it 
extremely probable that drainage has acted by drying 
up the pools which are now known to form the 
breeding-places of the mosquitoes in question. A 
noteworthy relation has also been observed between 
the autumnal diarrhoea of children in towns and 
the earth-temperature at a depth of four feet, and 
recent researches confirm this observation. 

The regulation of irngation operations also has 
in some countries become an important question. 

The control of forests ought to be considered a 
State matter, as the climate of a country and, 
therefore, health may be greatly influenced b^ 
them In England such regulation of forests is 
not a matter of much national importance , it is 
otherwise in Germany and France, where laws 
exist which restram private action ; and in Italy, 
Greece, and Turkey the condition of the forests 
requires grave consideration as a matter of public 
health, as well as of climate and rainfall. In India 
this IS also the case, and there are several im- 
portant sanitary aspects under which the operations 
of the Forest Department need to be regarded. 

The regulation of nvers, such as the embank- 
ments, narrowings, deepenings, and removal of 
obstructions, has generally been concerned with 
little else than navigation or the prevention of 
accumulations , but rivers are equally important 
from a sanitary standpoint, as they may influence 
the out-flow of the land-water from their drainage 
areas, and m that way may affect the level of the 
subsoil water and the dryness of the soil. 

In another way the regulation of nvers is a 
matter of the greatest importance. They supply 
the drinking-water of the community to a large 
extent, and freedom from contamination is, there- 
fore, necessary. For years this has been seen to 
form one of the most difficult questions of public 
health, and for some years a Royal Commission was 
engaged in inquiring into the causes and remedies 
of the pollution of nvers A Second Commission 
present^ its Report in special relation to supplies 
of drinking-water for London, and the decision of a 
Royal Commission which is at the present time 
considering the best means of sewage punfication, 
and which has now issued an intenm report recom- 
mending further administrative machinery, is likely 
to have an important effect upon the purity of 
oui rivers. The chief causes of contamination are 
the dirty water and sewage coming from towns, and 
the refuse of trade operations. The former can in 
some measure be met by irngation or by filtration 
through land, though the immense quantity of water 
to be purified and uie price or position of land may 
cause difficulty. The admixture of trade refuse- 
water presents, however, the greater difficulty ; yet 
to prohibit the How into streams would sometimes 
be to prohibit the trade works. At present there 
is no settled general standard of purity for either 
town or trade water before its discharge into 
streams. Such standards were suggested by the 


Risers Pollution Prevention Commissioners, but 
they have never been acc^ed either by Parliameat 
or the public, and it inu perhaps be eventually 
recognise that for actual working the standard 
must vary with the place and trade, and must 
depend first on the demands made upon the nver 
for drinking use ; and, for the rest, on the parity 
of the nver water into which the dirty effluent » 
discharged, and the comparative volumes of dirty 
and clean water thus mixM together — i.e. upon tli 
extent of the dilution of the impure with the pure 
water. The number and kind of fish living in the 
nver water are also to be taken into account, 
effluents of the highest obtainable purity only being 
admitted into trout or salmon nvers, or into those 
estuaries in which shell-fish such as oysters are 
cultivated for market. Thus it will be seen that, 
at present, no weat progress has been made in the 
prevention of the pollution of nvers in England, the 
interests involved in the continuance of the polluted 
condition of streams being exceedingly strong, and 
the enforcement of the law being in the hands of 
authonties who are often the greatest offenders 
against its provisions County Councils, however, 
who are now possessed of considerable sanitary 
functions, have been empowered to enforce the pro- 
visions of the Rivers Pollution Acts, and on the 
initiation of these Councils Joint Comimttees may 
be and have been formed to control the pollution <m 
a nver through its whole course. Much good has 
already resulted from the action of these bodies, 
who are to a certain extent free from the trammeb 
of TCtty and local interests. 

Of conditions operative upon the health of the 
individual and of the commumty, the one that fiills 
most conspicuously within the province of 
SanUary Authorities^ as of the Legislature which 
created them, is the condition under which people 
have their dwelling — the state and circumstances of 
their habitattofti l^th in the particular and m the 
aggre^te. So true is this, and so strongly is this 
consideration felt m practice, that, for me rest, it 
will be convenient to arrange the subject-matters of 
the present article with the notion of condition of 
habitation in the foreground ; and to regard each 
subject as it pnncipally concerns communities in- 
habiting a larger or smaller place, or as it concerns 
the particular habitation. Thus, the general sub- 
ject of pubhc health will, with little exception, be 
here discussed with reference, first, to collections of 
houses formmg cities, towns, and villages ; secondly, 
to separate houses. 

Cities, Towns and Vlliages.— The health of 
the inhabitants of English towns, as judged of by 
the annual rate of mortality, is not so go^ as that 
of the people of rural districts. See Mortality ; 
and Vital Statistics, 

Hygienu Conditions of Cities^ Tawns^ and 
These are conditions referable to : 

1. The site and soil. 

2. The arrangement and building of houses. 

3. The water-supply. 

4. The removal of refuse-water and of dsy refuse, 

5. The removal of excreta. 

6. The conservancy of the sur&oe. 

7. The supply of food, including the regulation 
of slaughter-houses, dairies, and bake-houses. 

8. The regulatfon of trades. 

9. The arrest and control of liri^criottt ffiaeas^ 

la The disposal of the dead. 

11. The superrision of nuisances. 
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I. TAt Site ami ^ifii* — sites of old ctdes 
were fixed by reason of war or commerce, or of 
vicinity to water-supply ; wh^n modem cities arise, 
it is often in cons^uence of the development of 
new industries, such as depend on coal ana iron, or 
such as cotton or woollen works, where the site is 
determined by convenience of noanufactures. In 
England, even at the present da^, new towns and 
villages still tend to spring up without regulation, 
nnd when they attain a certain size, and some sort 
of municipal government is formed, it is often too 
late to conader the wholesomeness of the ground 
or to attend to the arrangement and construction of 
the existing houses. It were to be desired that the 
X^islature should secure for, towns, during their 
period of growth and extension, more attention to 
such matters. For too often in the case of old 
towns Local Improvement or Health Acts are found 
to be needed, in order to remedy slowly and labori- 
ously the errors of bygone times. 

In respect of the site it is necessary to dry the 
ground if it is at all damp, and to keep it from 
being contaminated by injurious or offensive matters. 
It is one of the advantages of sewering towns that 
the ground is thereby drained ; and brick sewers 
were formerly laid so as to admit subsoil water and 
drain the ground as well as to serve as channels for 
house-waters. For the former object of drying the 
soil, every town ought to have a system of pervious 
sewers ; and for the second object, it is best to 
have a ^stem of impervious sewers combined with 
the deep drainage of the soil. There should be 
no cesspits or middens, or manure-heaps, in un- 
cement^ holes; all refuse of this kind should 
be removed and never allowed to soak into the 
ground. The ground ought to be secured agmnst 
every source of contamination, a fact which, with a 
fuller knowledge of the behaviour of pathogenic 
organisms in soil, is becoming of more and more 
Importance. Paving of all streets and courts, 
M as to prevent surface-impurities from soaking 
in, and great care in the construction of private 
dmns^ and public sewers, will keep the soil 
of a city free from those impurities which, under 
the influence of heat, water, and air, generate in- 
jurious effluvia that may be sucked into houses. It 
IS necesrary also to have rules as to * made ground.’ 
Inequalities in the surface of the ground are often 
levelled by filling in with refuse of all kinds ; house 
and chemical refuse, and dredgings from rivers, 
with other rubbish, are sometimes used. Decom- 
jiosition goes on in such soils, ^d eventually, if 
not too foul, they purify themselves, but for this 
time is re^uir^. In the ‘ cinder refuse * of Liver- 
pool, which is tolerably free from impurities, at 
least three years are required for the disappearance 
of the more easily decomposed animal and vege- 
table matters. In other made soils it may be 
longer; and when soil is very impure, as in the 
case of old gravmrds, it is uncertain how long It 
is before it would be safe to build upon it. Sani- 
tary authorities have, under certain conditions, 
power to prevent new buildings from being erected 
oh grounn upon which animal or vegetable matter 
has been deposited. Every made soil should be 
well drained, so that air and water may freely pass 
through it, and the best should ^vc been laid 
down for three or four years, before being built 
Trial holes should be made in all cases ^ 

doubt. 

The leakage of coal-gas from pipes is a points to 


be guarded against; and the ease of pireventing this 
would be much increased by the use of subways* 
such as are to be found in certain European cities. 

, With respect to the means of covering the sides 
of dty streets for foot passengers, good stone pav- 
ing or the like is esseni^ ; for it greatly increases 
the ease of cleaning the surface. Full powers are 
given to Sanitary Authorities for this purpose. 

' The question of the best kind of road for horse 
and carriage traffic is not quite so easily settled ; 
there are four principal plans : macadamising, 
granite blocks, wood, and asphalte. As a mere 
matter of health the last is probably preferable; 
there is less didriSf greater ease of cleaning, and 
less noise. Both macadamised and granite-block 
roads soon get worn into fine mud, which is made 
up of finely comminuted stone mixed with drop- 
pings from horses, and the like. In wet weather 
this is washed into the sewers, which it aids in 
obstructing, and it forms a useless part of the 
sewage. In dry weather it becomes pulverised, 
floats in the air and is one of the ingredients of city 
air, from which it is deposited as dust. Wood and 
asphalte break up much more slowly and are more 
easily cleaned both by rain and by washing, but it 
is necessary that the wood used should be as hard 
and impervious as possible. 

2 . TAe Arrangement and Building of Houses . — 
The arrangement of houses and streets in towns is 
influenced by many circumstances. A good return 
for money, focility of locomotion, and beauty, are 
the chief considerations in new towns. In old 
cities questions of defence and of materials have 
especially regulated the size and direction of their 
streets, and the height and compression of their 
houses. Many considerations will always influence 
the formation of streets, but a free passage of air to 
all parts of a town is a cardinal point, which should 
receive the utmost attention. The more numerous 
and the wider the streets are, the less impeded will 
be the air-flow. It is undesirable that a street 
should be less in width than one and a half times 
the height of the houses abutting thereon. 

There should be open spaces, arranged to allow 
ready movement of air through them at the back of 
the houses, and all * back-to-back ’ building should 
be illegaL The erection of narrow lanes and alleys 
should be prohibited in all new towns, and the 
back courts so common in our older towns ought to 
be gradually removed. Additional open spaces 
should be jMrovided at intervals. Wide straight 
streets are useful for ventilation, and are best for 
the laying of pipes and tramways. Straight lines 
are by some not considered beautiful, but generally 
spealung they are certainly most convenient. 

Powers are given to Urban Authorities to make 
by-laws regulating the width of new streets, pro- 
viding for sewerage, foundation of houses, spaces 
for air about bouses, the drainage of buildings, and 
loany other matters. As regards existing towns, 
these Authorities are enabled to purchase dwellings 
in order to improve streets, to set back houses 
when rebuilt, and in cases where only the front of 
a.hoase in a street is taken down they may pre- 
scribe the line of the new building. Larger powers 
of demolition and reconstruction, moreover, are 
given the Housing of the Working Gasses Acts* 
the focilities for the administration of which have 
been quite recently extended, and various local 
statutes. It has been said that due provisioB 
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should be made l^fprehand for th^ proper con-r 
s^ruction of the many new tpwns which must needs ^ 
spring up in the course of anpther century. The. 
case seems clear for the community at large to 
regulate. Matters so important as these for the 
eneral health of the population are proper for 
mpenal legislation to deal with to a greater 
degree than has been yet recognised in anyAct», 
In their principles at least, such matters should not 
be relegated to Local Authorities, for them to 
accept and to use according to the local caprice of 
the moment. 

An important point to determine is the height of 
the houses, a matter which is assuming serious 
dimensions in London and other of our large towns. 
In England a large proportion of our towns consists 
of low brick houses If these are not too crowded 
they give a good distribution of the inhabitants, 
and oppose little obstacle to the movement of air 
and the distribution of light When the houses 
are very lofty the air-currents must be much more 
impeded, and therefore the streets ought to be 
much wider, and open spaces behind and about 
them ought to be more carefully secured, a point 
which has been much neglected in the erection of 
modern blocks of * dats ’ It is not possible to 
state with any precision the number of persons who 
may be located on an acre — this will depend in the 
main on the construction of the individual houses , 
but It may be laid down as a general rule that, 
however small be the size of the houses, the amount 
of ground not occupied by them in any given acre 
should be as great as the amount actually taken up 
by houses, and such a rule should d fortiori be 
maintained in the case of more populous houses 
Where the houses of a town axe intended, each of 
them, for the lodgment of several families, and 
consist (with the name of ‘ flats * or * mansions ’) of 
a number of separate dwellings piled up on the top 
of each other, it is of even greater importance that 
the relation between inhabited and uninhabited 
area should be properly regulated. Such flats or 
mansions ought, for the sake of air and light, to be 
provided with exceptional arrangements for space 
about them, with, concurrently, abundant ventila- 
tion of streets and provision of open sj>aces They 
may serve to illustrate the foregoing contention as 
to the need for supervision by an Imperial or at 
least a county authority over the arrangements of 
streets and houses ; for every Local Authority can 
*liardly be expected to be sufficiently alive to the 
misfortunes t^t have befallen certain large towns 
through want of due regulation of houses of this 
class The construction of the separate houses 
should not be altogether a matter of absolute control 
by a municipality , and certain rules as to grouod% 
plan, foundations, arrangement of closets, and the 
thickness of party walls are habitually enjoined 
by the State upon Local Authorities desirous of 
regulating their new buildings; while sufficient 
liberty should be aflbrded to the requirements and 
tastes of individual owners and arcmtects. 

So m all houses, whether urban or rural, there 
should be means of ventilation for every room ; no 
inhabited room should have a borrowed light, but 
ehould have a window opening directly on the 
exteriml air; every window should open, and 
especially at the top ; every room should he of good 
height, not less than nine feet in the smallest, and 
ten and eleven feet in larger rooms; the closets 
4iould, when practicable, he arranged in such a 


ipanner that, in addhdton to ventilatiod hf the closet 
Itself, there should be thosough cross ventilation 
into the open air betefeen the closet and the rest of' 
the house, and this is best accomplished by having 
projecting portions of thei building to contain the 
closets ; every house should be provided with closets 
in due proportion to its population ; there should 
be proper water-supply, with easily inspected 
storage, if house-storage is permitted, and easy and 
efficient methods of carrying off the dirty house- 
water ; there should be proper arrangements for the 
collection and temporary storage of dry house 
refuse ; and hbuse drains and pipes should be con- 
structed and ventilated on the pnnciples that will 
presently be set forth. 

All these matters are easy to regulate without 
mterfenng unduly with the plans of the architect. 

, 3. The Water-supply —In a town with sewers and 
water-closets it is generally considered that the 
supply of water per head daily should not be less 
than 25 gallons; and if there are trades using 
large quantities of water, from five to ten gallons 
additional (reckoned per head of population) are 
wanted for the town. If there are no Water-closets, 
from 14 to 20 gallons per head daily appears to be 
the amount usually considered sufficient in large 
English towns. 

The sources of supply are natural lakes, artificial 
lakes and gathering grounds, nvers, spnngs, and 
wells. In towns of any sire superficial and shallow 
wells are always suspicious sources. Local authorities 
have powers to undertake the public supply of 
water, and to protect wkter-suppUes , also to close 
wells, tanks, cisterns, or pumps if the water be 
polluted But additional general powers are 
urgently required to enable a well to be closed m 
the event of its surroundmgs being such as to threaten 
the punty of the water. 

The following are the matters of chief importance 
in towns (a) The supply should be taken from 
sources capable of affording a quantity adequate to 
the present and proximate wants of the town, with 
such approach to constancy as may be attainable. 
In quality, the great pomts are to ensure that the 
water is clear or is easily or completely freed from 
sediment by sand- filtration, and is well aerated, 
pleasant to taste, and without smell ; that it con- 
tains no injurious animal constituents, and cannot 
become contaminated with excreta of meq or 
animals, or with foul water from houses ; that it 
contains no injurious amount of vegetable matter 
(not more than 2 or 3 grains pec gallon), and that 
its mineral constituents are ol moderate amount, 
and consisting of such mineral matters as are not 
likely to be injurious. With respect to hme espea- 
idly, much discussion has taken place as to whether 
soft or temporarily hard (from calaum carbonate) 
water is best for a town ; the soft water is preferreor 
for many trades and is probably best for health, 
though It has been found impossible to prove this 
statistics ; it is certain that the inhabitants of nume- 
rous towns using a good chalk water have excellent 
health, and it would seem m fiu:t that the question 
between water hard from calcium carbonate and soft; 
water is not an important one. The use, howeiiier,r 
of hard abater leads to enormous waste of soap,' i 
liable to block up cisterns and pipes b^a depont o| 
* fur,’ and is said to be bad fiA cooking purnoaes. 
When water is permoHently hard frm (adcutm 
chloride and sulphate it is thought to, be oljeptionahla 
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to health* The freat point hi <^oonB|t water is, 
in practice, its freedom from any chance of c<m« 
tamination with excreta, or with refuse matter from 
habitations. 

The duties of a medical officer of health should 
include the supervision of the sources of supply, so 
as to detect and prevent any possible contamination, 
and such officer ^ould have legal access at all times 
to the premises of any Water Company supplying 
Ms district with water. Frequent bacteriolo^cal, as 
well as chemical, examinations of the water should 
be made. 

The water when supplied, except in the case of 
deep-well waters, most commonly needs to be stored 
and filtered. The reservoirs of our towns contain 
from one to three months* supply, or less if the 
supply is very unif<»in in quantity. The reservoirs 
require to be placed so as to be clear of trees, and 
protected from danger of anything being thrown 
into them. Filters which aim at straining off matter 
in suspension and oxidising organic substances are 
usually made of sand about 3 feet in depth resting 
upon gravel, and the filtration, according to Koch, 
should be so conducted that (a) the pace should not 
exceed 3*94 inches per hour, each niter being pro- 
vided with a regulating contrivance ; {d) the water 
from each filter should be examined bacteriologically 
once daily ; (r) the filtered water should contain no 
more than loo micro-organisms per cubic centi- 
metre. Where there is no public supply and domestic 
filters are used, frequent cleaning is essential. 
Filters made of unglazed porcelain or of infusorial 
earth are the most reliable. 

After filtration the water is distributed by means 
of mains usually of iron tarred or varnished inside, 
for the larger conduits, and then by leaden service- 
pipes, or, under certain circumstances, tinned-lead 
pipes, for the smaller. Both iron and lead, and 
especially the latter, are dissolved by some waters, 
and the question whether lead is so dissolved has 
often to be answered ; in examining into this 
matter the water should be taken after it has been 
In contact with the pipes for some hours — for 
instance, in the early morning. 

Carri^ down the public pipes, the water is either 
delivered at intervals to house-cisterns, or, what is 
fiir better, is supplied on the constant plan without 
house-storage. If it be not possible to dispense 
with house-cisterns, they should be well made of 
slate, stoneware, or ^vanised iron, should be able 
to be easily inspected and cleaned, and their over- 
flow pipes should always end in the open air, never 
go into any drain. The greatest care should be 
taken that the cistem-water shall run no risk of 
contamination by absorption of foul air or by soak- 
age into the cistern, which should be well covered 
to prevent dust getting in. 

If the * constant system * is in force, it should be 
truly constant, for if the water is cut off at intervals 
and the house-pipes are then emptied, or if leakages 
take place in the street mains, air must be drawn 
into them, and this air may be foul ; it has even 
happened that dirty liquids have been sucked into 
water-pipes, as where a closet service-ixpe direct 
from the house-main has been connected with e 
choked closet-pan, and in this way excreta have 
not only passed into these house-j^pes, but have 
even got into the mains. In a nmilar manner, 
whm seweni ace laid in the same trenches as water- 
ma^ liquids escaping from leaky sewers may find 
their way through bad joints or finures in water* 


pipes. That is most liable to occur during inter* 
missions in the water-service ; but the same insuc- 
tion into water-pipes may occur while the pipes are ' 
full, if the water be running thro^h them with^ 
great velocity. This fact is not sufficiently recog- 
nised, even by water-en^neers ; yet it has been 
concerned in the distribution of enteric fever broad- 
cast in a community. 

Under a constant system and under an intermit- 
ting system alike, small service-cisterns are needed 
for water-closets and for kitchen-boilers, and pre- 
cautions have to be taken with these cisterns equally ' 
with larger storape-cisterns. In fact, too great care 
cannot be taken in thoroughly guarding water-pipes’ 
and cisterns in every way. Waste-pipes from cisterns 
must have no connection with the drains, but should 
discharge freely in the open air. 

The sources of contamination of drinking-water 
are very numerous, and may affect the water at its 
source, in its flow, in the reservoir, or during dis- 
tribution. If stored in houses it is especially exposed 
to risk ; and this is the grand argument for constant 
service, that the water may be delivered immedi- 
ately after filtration. The plan of cistern-storage, 
indeed, lessens those risks that are incidental to 
intermissions j but this plan demands that cisterns 
be properly made and placed, and be regularly 
cleaned. For low-rented houses these conditions 
are very difficult of attainment, and therefore the 
constant service is peculiarly adapted to the houses 
of the poor. 

In all towns the service should be at high pres- 
sure, so that water may be carried to every floor 
and thus labour be spared, and the freshness of the 
water be secured. In places where the water is 
not carried into the houses, but is fetched from 
mps or from ‘ hydrants ’ in the street, it has to 
stored in the houses in buckets, and runs many 
chances of impurity, 

A town requires water for public purposes, such 
as for public baths, washhouses, flooding and wash- 
ing streets, flushing sewers, and putting out fires, 
and for this latter purpose sufficient and constant 
pressure is essential. Statutory powers are given 
for carrying out these objects. 

4. The Disposal of Dirty House- water and Dry 
Refuse . — After being distributed and used in houses 
or trades, the water with the impurities it has 
gathered must be carried out of the town. The 
inhabitants should have no difficulty in getting rid 
of their dirty water, or otherwise dirty water will 
come to be used improperly several times over. 
Houses ought to have convenient sinks discharging 
by trapped pipes opening outside the house, not 
into a chain, but over a grating in connection with 
a trapped inlet or gully, in the manner provided 
for in the Model By-laws. From these it must go 
along pipes or sewers, and be disposed of at the 
outfiril in some way. House-water, besides*other 
impurities, frequently includes some portion of urine 
which, as we now know, may contain certain patho- 
genic or^nisms. It is not fit to be at once dis- 
charged into streams, but as its fertilising powers 
are considerable it is well adapted for irrigation on 
land. The plan involving the least expense appears 
to be to filter it by intermittent filtration on a small 
but sufficient area of properly prepared and drained 
ground, provided such can be procured. 

The dry refuse of houses consists of cinders and 
ashes, remains of food, dust from sweepings, and 
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yariotts other used-up articles of house life. la 
some towns there is little difficulty in disposing of 
this refuse. After being carted away it is sorted^ 
and every article finds a sale. In other towns» 
however* the disposal of the house-refuse is a mat- 
ter of difficulty and expense. A system of destroy-^ 
ing the refuse by fire in destructor furnaces has of 
late years come largely into use in various towns 
and IS making rapid progress. The refuse contains 
a sufficiency m combustible material in the shape 
of cinders to ensure its complete destruction in a 
properly designed furnace, and the waste heat may 
be utilised for various municipal purposes, e g. for 
converting the contents of pail-closets into a dry 
manure, or for generating steam in boilers for 
driving electnc-lighting machinery. The clinkers, 
when withdrawn from the furnace, can be ground 
down in a mortar-mill and converted into mortar, 
bricks, or concrete. Sanitarily considered, the 
destruction by heat of dust-bin refuse is fiir pre- 
ferable to the old-fashioned sorting method. In 
some places the dry refuse is placed every day by 
the inhabitants in front of the houses and is removed 
by scavengers. In other places there must be 
storage of refuse on the premises for a varying 
number of days; if this is requisite, every house 
should have a properly prepared dust-bin, well 
paved to prevent soakage, well covered so that its 
contents may be kept dry and free from the influences 
of wind, and so placed as to be away from the 
house, though convenient for the house as well as 
for the town-scavengers. In the building of any 
house the arrangements for the position of the dust- 
bin are almost as important as those for the closets 
Of late, galvanised iron pails with tight-fitting lids 
have come largely into use to replace brick dust- 
bins for the storage of dry house-refuse, and being 
non-absorbent they are far more cleanly and suita- 
ble receptacles than brick structures could ever be. 
The removal ought to be frequent and regular, but 
the frequency has to be fix^ by special circum- 
stances As far as possible organic refuse (food 
scraps &c.) should be burnt in the kitchen fire, 
and not stored on the premises to await removal by 
the scavengers. 

5. The Removal of Excreta , — The excreta of 
the skin and lungs are got nd of by ventilation and 
washing, so that this heading refers only to the 
9ohd and liquid excrements. These average respec- 
tively (for Iwth sexes and all ages) about ounces 
avoirdupois of solid excrement and 40 fluid ounces 
of urine per diem. 

The excreta must not soak into the earth, or 
remain near dwellings. The common privy and 
the * midden ’ of northern towns can only with 
difficulty be brought to fulfil these conditions. In 
towns above 10,000 inhabitants it now seems clear 
that there is no possibility of using the earth-closet 
system, on account of the expense of preparation 
and transport of dry earth. Therefore, for towns 
in this country, two plans alone remain: (1) The 
dry plan with frequent removal, with perhaps such 
deoaorisation as the ashes of the house may give ; 
the so-called *pail system’ is one form of this dry 
plan. (2) The < water intern,’ the excreta being 
carried off from the house along drains .and sewers, 
by the aid of water. The air or pneumatic systems 
ot Liemur and Berber, which are in use m certain 
parts of the Continent, and by which the excreta, 
nnmixed with water, are sacked through pipei into 
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a central reservoir by an air-pump, worked by a 
steam-engine, are perhaps not altogetber Welt suited 
to Engiim ideas and habits. 

It would not be posable to discuss here the relative 
value and the tecnnkal details of the pail- and the 
water-sptems. Both are largely used m England. 
The pail-system, as the most adaptable (among dry 
S3rstems) to the condkions of a town, has been used 
m towns where proper sewers cannot be made or 
water is deficient, or where land cannot be obtained 
for irrigation or filtration, owing to the expenses 
involved. It has the disadvantage of being opposed 
to one of the first principles of sanitation in mat it 
keeps the excreta for some days near the house, 
besides being sometimes attended with nuisances m 
the working. But, nevertheless, it is capable of 
keeping a town fairly clean when it is properly 
earned out, and it is an immense advance over the 
old * midden ’ and ‘ cesspool ’ systems, which retained 
the excreta m the filthiest receptacles for long 
penods in the very midst of the people. It is of 
the essence of the pail-system that the removal of 
the excreta should be frequent, that is, if practicable, 
every day. After removal, the excreta are applied 
at once to the land, or are made mto *■ poudrette.* 
In some towns the house-ashes are thrown on a 
wire screen, so as to allow the fine ash to fall on the 
excreta — this is sometimes called the * ash plan * ; 
in other cases deodorants are used. The *Goux 
system ’ is to place some absorbent material round 
the intenor of the pail to absorb the unne. 

The water-system is more elaborate, and probably 
more expensive, but if properly earned out is more 
effectual. If a town can make good sewers, and 
can find water for flushing and proper means for 
disposal of the sewage, the water-system would cer- 
tainly appear to be the best for health and general 
comfort. 

There cannot be many towns which could not 
acquire the quantity of water needed for the proper 
use of a water-system. By some simple con- 
trivances waste water— the water that has been 
put to other domestic purposes— can be made use 
of for washing out the closets. Slop-closets and 
trough-closets, in which these contrivances are 
used, are found to work efficiently, and to economise 
water in places where there is but scant supply. 

The drainage of every house that discharges its 
excrements by the water-system should possess the 
following arrangements for disconnecting the dram- 
air from the air of the common sewer, and for 
dispersing the foul air of its own particular dram : 
(a) near the junction with the sewer the house-dram 
should be provided with a * siphon-trap,* through 
which sUl the hqmds of the house must pass, and 
which, therefore, must always be char^ with 
water while the house is inhabited ; (^) an opening 
from the outside air to the house-drain, made on 
the outside of the siphon-trap, to serve as an kilet 
to the house-drainage ventilating system ; the outlet ' 
of this system being (r) a pipe in continuation of 
the farther end of the dram carried up *■ full-bote ’ 
aWe the roof, its end at this spot being left open, 
save for a wire-gratmg to prevent leaves or other' 
wind-borne substances from being deposited therein . ' 
Means of inspecuon and of access to the houssMltehfti 
should be provided at convenient situati<Ki8< 

It is essentiml that sewers should be erett ton- 
structed ; they should allow no deposit t and they' 
should be thoroughly ventilated* Deposlli am * 
vented by having egg-shaped ieweitwilhiipiO|«r 
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(all, easy means of access for inspection and clean-, 
ing, and a regular flow of water, with periodical 
flushing. The ventilation of sewers is perhaps best 
eflected by having numerous openings->as many, 
in fact, as can be made->80 as to allow constant 
cmd free interchange between the sewer-air and the 
atmosphere. These openings may be by street- 
gratings or by special shafts of sufficient calibre, 
according to circumstances. Ventilation> through 
furnace-^mneys is inadvisable, and is of no avail 
for distant portions of the sewers. For the dead 
ends of sewers and in narrow streets and courts, 
shafts of not less than 6 inches diameter, carried 
up from the crown of the sewer to above the roofs 
of the houses, should be provided. But in what- 
ever way the ventilation is carried out, the rule 
must be to have the freest communication between 
the sewer-air and the general atmosphere. This 
free ventilation occasions no offence if the sewers 
are properly made and kept ; while, if the air of 
sewers at the ventilators is found offensive, the 
ventilation will at least have provided against the 
more dangerous discha^e of the foul air into houses. 

Sewers have been objected to on account of the 
alleged occasional spread of typhoid fever and 
diarrhoeal affections, and perhaps of cholera and 
diphtheria, by their agency ; but, if properly ar- 
ranged, and with disconnection between the sewer 
and houses, there should be no danger, and recent 
work with regard to the bacteria in sewage and in 
the air of sewers tends to support this view. It is 
difficult to see how sewers can be displaced, or any 
other plan be substituted for them, in a town. The 
house-water must be carried off, and it is impure 
eVcn if no excreta are allowed to flow in. Even if 
the pail- or other system for disposal of excrement 
be adopted, there must still be town sewers for dirty 
house-water, and all the precautions above alluded 
to must be enforced. Sewers, then, whether or 
not they receive the excreta of a town, are a neces- 
sity, and with proper construction and management 
they should be solely beneficial to the public health. 
It is to a certain extent a question of engineering 
detail whether the sewers carrying the house-water 
should also carry off the rain-water ; but there would 
seem to be considerable sanitary advantages in the 
‘separate * system by which different channels are 
provided for house-sewage and rain-water : the chief, 
perhaps, being that under this system impermeable 
pipe-sewers of small diameter may be used to convey 
the sewage, and that the amount being more con- 
stant than when a rainfall is admitted, there is less 
difficulty in dealing with the sewage for purifica- 
tion purposes. Moreover, the sewage is richer in 
fertilising properties. Wherever towns situated on 
moist grounds have adopted a system of imper- 
meable sewers for conveying away waste-waters and 
excreta from bouses, means should be taken to dry 
the subsoil by laying porous drains at a sufficient 

X The rain and surface-waters may be carried 
surface-channels and gutters, where the levels 
pertmt, or in other cases by the subsoil drains. 

The subject of purification and disposal of sewage 
which, as mis been stated, is now under considera- 
tion of a Royal Commission, has received much 
attention of late owing to the progress of our know- 
ledge as to the action of bacteria in the liquefaction 
and ‘ nitrification * of sewage. Briefly stated^ sewage 
may he^ purified m a larger or smaller degree % 
mediamc^, chemical, and biological agencies, and 
io praerice a combiaatioa of su^ agencies is fre- 


quently made use of. Each has its advantage at 
certain periods and under certain circumstances, 
and the manner of application of the-several agencies 
is by Sertening^ Chemical PrecipitcUion^ with SedU 
menlatioHi Filtration (including under this term 
Irrigation), and Lu^faction in what is known as the 
‘ Septic Tank. ’ A few words only can be said in 
reference to each. ' 

Screening and Deposit arc almost essential pre- 
liminaries to many methods of treatment in order 
to separate out from the sewage solid organic and 
inorganic bodies. Grit-chambers fixed on revolv- 
ing screens are usually used. What are known as 
‘ Roughing Filters * are sometimes employed. 

ChemicoU Precipitation by aid of chemicals, such 
as lime, alumina, iron salts, and many other sub- 
stances, either alone or in combination, seeks, by 
forming a precipitate, to arrest and carry down, 
during the process of sedimentation in settling 
tanks, much of the suspended matter — including, 
doubtless, a number of the bacteria originally pre- 
sent-together with an uncertain amount of the 
organic substance in solution. Although the effluent 
is often clear in appearance, it contains the chlorides 
and ammonia, and further treatment by filtration 
or irrigation is necessary to oxidise the organic 
matter remaining. One of the great drawbacks to 
precipitation-processes is the difficulty of disposing 
of the resulting sludge. 

Filtration is used either alone or in conjunction 
with chemical precipitation or the septic tank 
process. Filters of many substances have been, and 
are being used, and the object of all, be they of 
earth, coke, ballast, &c., is, besides separating sus- 
pended substances, to oxidise the organic matter. 
It is necessary to provide, by periods of rest or 
in other w^^, that the filtering material may be 
duly aerated. In some cases the filter is quite 
fill^ with sewage, and allowed to remain thus for 
a considerable period, the filter being then known 
as a ‘ contact ’ filter ; in others the filtration is for 
the time being continuous. In each case periods 
of rest for aeration are necessary, and the several 
filters in use at the present time differ from one 
another, not only as to the nature and size of the 
material used, hut also in the manner in which 
aeration is brought about. The principle involved 
in each case is how best to utilise the bacteria 
already present, which on the one hand act in the 
absence of air, and on the other require air for their 
operations, but it is probable that both aerobic and 
anaerobic bacteria are partially operative in all 
instances. When land is used as a filtering a^ent, 
it is necessary in most instances to under-dram it, 
the object of land-filtration being ‘ the concentration 
of sewage at short intervals on an area of specially 
chosen porous ground as small as will absorb and 
cleanse it, not excluding vegetation, but making the 
produce of secondary importance.’ When, how- 
ever, the land is used for what is known as Broad 
Irrigation^ and where under-draining is not abso- 
lutely essential, the olriect is *the distribution of 
sewage over a lar^e sur^e of ordinary agricultural 
land, having in view a maximum growth of vegeta- 
tion (consistent with due purification) for the amount 
of sewage supplied.* 

The * Septic Tank * or Liquefaction proce^ 
which was first introduced at Exeter, where it is still 
in use, consists in allowing the crude sewage to 
pass slowly (in about If hours) through a closed 
tank from which light and air arc excluded. It is- 
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found that during the passage' the solids have be- 
come houefied, mainly, it is believed, through the 
action ot the anaiSrobic organisms ,* the sewage on 
leaving the tank being passed through coke-breease 
or other filters. The action of the tank may be re- 
garded as roughly similar in principle to that which 
takes place in the coarse filters of other biological 
processes. 

6 The Conservancy of the Surface Area , — The 
cleansing of the surface-area of towns has long been 
a function of the public Authority. The sanitary 
importance of thorough surface-cleansing is obvious; 
the mud and dirt of towns and refuse of all kinds, 
wetted by rain and exposed to heat, soon decom- 
pose and give out injunous effluvia, especially in 
narrow courts and lanes where the movement of 
air IS impeded The necessity of such cleansing 
is becoming more and more apparent as our know- 
ledge of the relation between polluted soil an^ 
disease increases. Public streets of all kinds can 
be easily kept clean, but want of paving and conse- 
quent foulness on private premises require to be 
sought out. Especially this is of importance where 
(as in the case of pigsties and stables) neglect of 
surface-cleansing may give nse to nuisances in- 
lunous to health. 

7 The Supply of Food^ including the RegulcUton 
of Slaughter-houses i Dairtes^ and Bake-houses — A 
very important duty of a municipality, and one to 
which more attention is being daily paid, is to super- 
vise the food of the people. While the pnce and 
quality must be left to the ordinary operations of 
commerce, the responsibility of preventing falsifica- 
tions, and of ensuring that the article shall not be 
injurious to health, is devolved upon County 
Councils and on Sanitary Authonrtes. It is 
to these latter bodies that the regulation of 
slaughter-houses and knackers* yards is entrusted. 
Private slaughter-houses may be licensed, and can be 
visited and subjected to by-laws. They are often 
constructed out of buildings intended for other pur- 
poses, are not fitted with proper apphances, and 
are generally placed in the densest part of the 
town The evils attending them are gradually 
being removed by the erection of public slaughter- 
houses, where abundant air, water, good sewers, 
and means of cleansing obtain, and where faalities 
for the skilled inspection of beasts and meat, and 
for the refrigeration of the latter, are, or should be, 
available The custom of slaughtering in the country 
and then sending the meat to cities is increasing, 
and this again renders private slaughter-houses less 
necessary. 

The transport of cattle and sheep to towns is a 
matter of very great importance as respects both 
the goodness of the meat and the comfort of the 
animals Space in the trucks, supply of water and 
food, length of journeys, and other matters, require 
regulation. 

Cow-houseSf Dairies, and Milk-shops are now 
inspected by Sanitary Authorities, in pursuance of 
the powers of the Dairies, Cow-sheds, and Milk- 
shops Order of i88j and of later amending Orders. 
These orders contain provisions for the r^istration 
of cow-keepers, dairymen, and purveyors of milk ; 
for regulating the lighting, ventilation, cleansir^> 
drainage, and water-supply of dames, cow-sheC&, 
and muk-shops ; and prescnbe the precautions that 
must be taken to guard milk against exposure to 
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infection or contamination. These latter pre- 
cautions are especially necessary in the light Of 
the knowledge we now possess of the spread of 
epidemics of enteric fever, scarlet fever, and diph- 
thena among human communities by (he agency 6f 
milk ; and it is gradually becoming more and more 
certain that if these disease outbreaks are to be 
effectually limited, not only must the sanitary 
arrangements of dairies and cow-sheds be under 
better and constant supervision^ so that the milk 
may receive no impurities from water, air, or 
attendants, but that the animals themselves must 
be penodically inspected ; for there is now evidence 
to hand that diseased conditions of the cows them- 
selves may be the means of imbuing the milk with 
infective properties. It will be sufficient to men- 
tion two diseases alone, namely, tuberculosis and 
scarlet fever The experiments recently conducted 
with tuberculous milk leave little room for doubt 
that such milk may be instrumental m conveying 
tuberculosis to human beings, and this notwith- 
standing the experiments and expression of opinioh 
by Professor Koch to the effect that human tuber- 
culosis is not communicable by bovines. In respect 
of the latter disease there is evidence pointing to the 
conclusion that the disease known as the * Hendon * 
cow-disease is closely similar in character to human 
scarlet fever. The growing practice, more particu- 
larly on the Continent, of pasteurising milk and 
cream will do much to reduce the risks of conveying 
specific disease through the agency of milk, cream, 
and butter, while the wider application of the tubef- 
culin-test to milch cattle will result in much good in 
regard to tuberculosis alone. Milk from cows with 
tuberculous udders may not now be used for human 
consumption. 

Bake-houses are required by law to be kept in 
a cleanly condition, to be properly ventilated and 
protected from effluvia, and not to be used as a 
sleeping- place. • 

The inspection of the chief articles of food, in 
respect of their wholesomeness, is entrusted to 
Sanitary Authorities, and has reference to meat, 
game, poultry, fish, fruit, vegetables, com, bread, 
flour, and milk 

The following are the chief samtary pomts m 
each case — 

MecU , — Much doubt exists as to the extent to 
which the condemnation of meat exposed to sale 
should be carried. There is no doubt that meat 
sufficiently decomposed to be discoloured and to 
have a putrid smell, and meat with abscesses and 
suppurations, should be condemned, but the diffi- 
culty arises with meat apparently sound or not very 
obviously otherwise, but which is derived firom 
diseased animals. 

It IS impracucable with our present limited 
knowledge to determine in all cases by inspec- 
tion of the dead meat whether disease has 
been present during life, and the proper safe- 
guard IS to be found in an examination by 
skilled inspectors of the living animal and of the 
Carcase after death, a combination which can only 
be adequately earned out m pubhc slaughter- 
houses. Precautions of this nature are the mot^ 
necessary since, m several instances, meat respon- 
sible for outbreaks of poisoning has presented a not 
unhealthy appearance. It is, too, essential (hat 
meat, some of which is thought to have produced 
illness should be examined as eariy as possi^. 
rather than after putrefactive organistna have 
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replaced the pathogenic bacteria. For instance, 
Durham has recently shown that iht£a(illut enteri- 
tubs of Gartner, which has been regarded as 
responsible for numerous outbreaks of poisoning, 
may be found much more readily if the examina- 
tion be made early. Meat may produce injurious 
effects by means of poisonous drugs or foods taken 
by the animal, by lauomatnes ana toxins produced 
in the living b^y, from pathogenic bacteria or 
their products, and by post-mortem chaises. One 
or another form of pi^s flesh has been responsible 
for numerous outbreaks of food-poisoning, and 
what is known as Botulism or sausage-poisoning 
has been common in Germany, where much raw 
meat is consumed. Cooking may be thought of as 
likely to destroy certain pathogenic organisms, but 
those situated in the centre of a roll of meat are 
likely to escape. Moreover, heat employed may 
not suffice to render harmless all bacterial products. 
It seems, however, that the toxin of the B. botu- 
linus is rendered inactive by a heat of from 60^-70° 
C. A specific microbe was found by Klein to be 
associated with an outbreak of infectious pneumonia 
at Middlesborough, and the same observer dis- 
covered in ham, which was supposed to have given 
rise to * Welbeck Disease,* certain bacilli, cultures 
of which produced the same S)miptoms when given 
to guinea-pigs and white mice. 

Though opinions differ on this point, and there 
is obviously need of far more exact knowledge upon 
the subject, it may perhaps be said that meat 
derived from animals slaughtered in the early 
stages of inflammatory diseases and of epidemic 
pleuro-pneumonia may be used, but that beef from 
cattle clead of cattle-plague and anthrax (malignant 
pustule), mutton from sheep with small-pox and 
splenic apoplexy, and pork from pigs with carbun- 
cular diseases, hog-cholera, hog-typhus, and scarlet 
fever, should not be used, although it is not easy to 
give conclusive epdence against all these diseases, 
as injuring the health of consumers of the meat. 
Cattle-pla^e meat, for example, has been largely 
used without apparent injury. Opinions are much 
divided as to whether the flesh of braxy sheep, or 
of cattle dead of foot-and-mouth disease, should be 
used or not, but it is certainly best to act on the 
safe side, and the affected parts should not be used. 
Meat obtained from animals which were suffering 
from pyaemia, septicaemia or puerperal fever has 
apparently been responsible for certain outbreaks, 
and calves and young pigs seem to be prone to 
septicaemic disorders. 

In the case of the parasitic diseases of animals 
the question is easier. It is of course highly dan- 
gerous to use pork infected with Trichina. Cysti- 
ctrei in pork, beef, and mutton should also be a 
valid ground for not permitting the sale, for it is not 
enough to expect the destruction of the parasite by 
the cooking that the meat will receive. If it be 
contended that the prohibition would affect supply, 
the answer is to be found in the consideration that 
breeders and salesmen would take greater care in 
preserving the cattle from parasitic infection ; and 
that this can be done, by supplying pure water and 
clean food, is shown by the experience of Upper 
India. 

Flukes in the liver do not constitute a valid 
ground of rejection of the meat, though the liver 
ought not to be eaten. 

On the whole, it may be said that it is certainly 
met to condemn all meat which is derived from 


diseased animals, even when the animals ate 
slaughtered, and most certainly when they have 
died of disease, for there are possible risks in the 
consumi^ion of such food, aha the State is war- 
ranted in interfering to prevent the individual 
being exposed to any such dangers. 

The subject of tuberculous meet has within recent 
y^rs been considered by two Royal Commissions. 
The evidence adduced, both experimental and 
other, was held to justify the inference that human 
tuberculosis can be acquired by the consumption of 
tuberculous meat ; but, having regard to the general 
custom of cooking meat, and provided due care be 
taken to exclude obviously tuoerculous material, it 
would seem that actual danger may in the past have 
been somewhat exaggerated. 

The last Royal Commission advised the observa- 
tion of the following principles in the inspection of 
tuberculous carcases of cattle : — 


{a) When there is miliary tuberculosis of both 
lungs 

(5) When tuberculous lesions are present on the 
pleura and peritoneum 

{c) When tuberculous lesions are present in the 
muscular system, or in the lymphatic glands 
embedded in or between the muscles 
(d) When tuberculous lesions exist in any part of an 
emaciated Carcase 
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(«) When the lesions are confined to the\ 
lungs and the thoracic l 3 rmphatic 
glands 

When the lesions are confined to the 
liver I 

(c) When the lesionr are confined to the 
pharyngeal lymphatic gUnds 
(</) When the lesions are confined to any 
combination of the foregoing, but are 
collectively small in extent / 
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In regard to pigs, the Commissioners recommend 
that the presence of tubercular deposit in any degree 
should involve seizure of the whole carcase and of 
the organs. Professor Koch does not share these 
views : he thinks it undesirable to take any precau- 
tions against the spread of tubercle by the agency 
of meat. His views are, howevci, not generally 
accepted by pathologists, and a Royal CJommission 
will no doubt have to examine into the question. 

Skell’fish . — Certain of the mollusca, such as 
oysters, mussels and cockles, may be at times in- 
strumental in conveying enteric fever by virtue of 
their having been gathered near to sewer-outfalls. 
These mollusca also give rise now and again to 
acute poisoning, and sometimes to a form of mixed 
infection, in which attacks of acute gastritis are fol- 
lowed after some days by a typical attack of enteric 
fever. Proximity to sewage is probably responsible 
for some of the acute poisoning, as well as for 
enteric fever, and it is found that when poisonous 
mussels are placed in water free from contamina- 
tion they lose their poisonous properties. . Some of 
the Crustacea are instrumental in producing severe 
and even fatal poisoning. The relation of the 
food of molluscs and crustaceans to the attacks 
above referred to has not secured adequate atten- 
tion. 

WhecU-flour and bread , — The chief points are to 
ascertain that there is no ercot, no fungi, nor acari ; 
that alum has not been used ; and that other grains 
or mineral matter are not mixed with it. 

Of Milk, the chief falsifications consist in addi- 
tion of water or removal of cream, and the addition 
of preservatives such as borax, boric acid, formalin, 
&C., to milk is a subject which is clearly of no 
amail concern to the sanitarian and to the medical 
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practitioner. The indiscriminate and unknown 
employment of substances used as therapeutic agents 
obviously calls for control, and the matter has quite 
recently been the subject of an inquiry by a De- 
partmental Committee of the Local Government 
Board. The Committee will, it is expected, recom- 
mend that the use of all chemical preservatives in 
milk should be prohibited Milk may also be 
improper for use owing to the presence of blood, 
lacteal casts, and pus ; and unquestionably it will 
be dangerous if it have been derived from cows 
affected with the diseases before mentioned. Al- 
though there are no very ready means of discerning 
this dangerous miality, any risk of specific disease 
may be much diminished by means of pasteurisa- 
tion 

Other foods are not often concerned in the pro- 
-duction of disease, except in so far as they may 
have undergone decomposition. Accordingly they 
less often come under the cognisance of health- 
officers than of the analysts appointed under the 
Sale of Food and Drugs Acts It may be defined 
«s the business of these analysts to determine 
whether or not an article really is what it professes 
to be ; to detect the presence and amount of foreign 
substances, or of decomposition and putrefaction ; 
and sometimes to show whether or not a given 
specimen reaches a certain appointed standard of 
value The law permits mixtures to be sold m 
some cases, if the admixture is stated on a label 

The Preparation and Storage of Food — More 
attention should be paid to both these matters 
Sanitary Authorities should possess extended 
powers to examine into the methods of food-pre- 
paration, such, for instance, as that erf preserved 
and tinned meats, fish, and fruits, the making of 
sausages, marganne, &c The manufacture of 
beers, wines, and temperance-dnnks, as also of the 
substances used in their preparation and preserva- 
tion, should be under better control, the recent 
occurrence of arsenical poison in connection with 
the consumption of certain beers having amply 
justified the legislature in taking further steps in 
this direction (o 557 )* The position of larders in 
respect of freedom from drain-effluvia and contami- 
nated dust IS important, as also is the storage oi 
foods in hotels, restaurants, &c 

The InveHtgation of Illness suspected to be caused 
by Food — Inquiries of this nature should be ap- 
proached m a systematic manner, and it will be 
found useful in dealing with any given household to 
make a complete list of every article consumed by 
each mmate, whether such inmate has been attacked 
or not. By arranging the information in a tabular 
form It will be possible to see at a glance what, if 
nny, foods come beneath suspicion and what may 
be dismissed 

8 The Regulation op Trades. — Trades are 
affected by the law under two aspects : ist, irre- 
spective of the nature of the particular trade, the 
place where it is earned on is regulated under the 
Mines, Factories, and Workshops Acts, and by 
the Public Health Act of 187? Urban Authon- 
ties can make by-laws regulating offensive trades, 
such as blood- aqd bone-boihng, fell-mongenng, 
soap-, tallow-, and tripe-boiling, «c. The object of 
'these Acts, among other things (such as restriction 
<if labour at certain ages), is to provide t^t the 
•^mmon conditions of health are not violated. This 
18 a very .necessary point, for many workshops are 
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deficient in light and air, are badly ventilated, 01 
are rendered unhealthy hy gas burnt for light. 
Many smaU workshops are owned by men of small 
capital, who would sacnfice the health of workmen 
bv compelling them to work under very unfavour- 
able conditions. Happily the faults arc usually 
easily remedied by a little common sense and 
simple appliances, and in this respect the Work- 
shops and Factories Acts have done great good. 
One special fault in many worktops is, however, 
still common, namely, the burning of gas in large 
quantities in dark shops, without proper means of 
carrymg off the products ; the very great influence 
of this condition on the lungs was long pointed 
out by the late Dr. Guy. 

and. The other iximt in the regulation of trades 
is to prevent any 01 the processes being nuisances or 
injurious to the health either of the workpeople or 
the inhabitants of the surrounding districts. This 
IS an extremely wide subject Trades may annoy 
and inconvenience the public, as by offensive 
effluvia, black smoke, or acid vapour which destroys 
vegetation, yet may not be distinctly injunous to 
health. On the other hand, without being notable 
nuisances in the above sense, they may be hurtful 
to health, especially those (and they are very 
numerous) which give rise to dust in the air of any 
kind Cotton and woollen dihns^ filings and 
gnndings, particles of size, clay, dry paints, and 
many other substances, come under this head. 
There is no doubt that the inhalation of all solid 
particles, no matter whence denved, is highly 
injurious to health Much debate has taken place 
as to whether certain gases, such as chlorine, 
iodine, sulphuretted hydrogen, sulphurous acid, or 
the foetid vapours given off from catgut, gelatine, 
manure, and other trades, are or are not injunous 
to the health of the workmen, or persons living 
near the factories In many cases the discussion is 
not closed, and fuller inquines are necessary ; but 
at present it seems as if these gases and foetid 
effluvia, in such proportions as they are met with 
about faclones, are not proved to be unhealthy 
(though their innocuousness cannot be asserted), 
however disagreeable they may be On the other 
hand, some really dangerous gases, such as carbonic 
oxide, are not offensive to the smell Phosphorus- 
fumes escaping into the air have affected the jaw- 
bones of persons exposed to them; this happens 
now much less than formerly, though recent cases 
are on record, owing in large measure to the in- 
creased use of red or * amorphous * phosphorus in 
the manufocture of lucifer-matches. 

The spread of infection by trade operations^ as 
of anthrax among wool-sorters, and of smali-pox 
among paper-makers, has recently come to demand 
recognition 

There is one article, the sale of which gives nse 
directly and indirectly to a large amount of side- 
ness, and although the matter is one which has not 
yet been seriously ftwied by our hygienists, it is clear 
that the sale of alcohol in all its forms requires 
better regulation, if the public health is to be 
regarded Owing to peculiar social customs, and 
to the insufficient recognition of the immense 
amount of harm produced by excess of alc^ol, tBe 
laws of this country have not only legalised the sale 
of a dangerous article of diet, but have actmdly 
encouiag^ the sale, until an evil so gigantic hi 
been produced that no one has yet stmgested a 
reasonable remedy. Yet the sale of alcoiml b ap 
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distinctly ft' source of' preventftble disease and of 
injury to the State, that it should be considered by 
those who have charge of the Public Health, and 
in some way must eventually be restricted {see 
Alcoholism). One source of the error seems to 
be that alcohol is regarded by the State, not only 
as a source of revenue, but as the one indis- 
pensable article of < refreshment.* There is, of 
course, no question that the public must be supplied 
with houses where they can obtain proper refresh- 
ments, such as meat, bread, vegetables, milk, 
coffee, tea, or other articles of the kind ; and 
* public- houses * were intended to supply articles 
of this description as well as the alcoholic liquids 
which enter into the ordinary diet of most people. 
Vet, unfortunately, a system has grown up by which 
our public-houses have become places where little 
else than alcoholic liquors are sold, and this system 
is defended on the ground that such liquids con- 
stitute * refreshments.* The amount of temptation 
which has been put in the way of our working 
classes by the heedless multiplication, during the 
last fifty years, of these drinking-shops, when fecili- 
ties are not afforded for obtaining the drinks which 
many persons would prefer to alcohol, accounts for 
much of the drunkenness which so deeply affects our 
national life, and injures the health of the people. 
A remedy ought to and must be found for this state 
of things, or else legislation will continue to present 
the absurd spectacle of raising up one huge mis- 
chief to the public health, while it is all anxiety 
to rid the community of every other. 

9. TAe Arrest and Control of Infections Dis* 
eases , — Although within recent years considerable 
progress has l^en made in our knowledge of the 
natural history of certain infectious diseases, it has 
to be accepted that the advances botli of epidemio- 
Ic^ and l^teriolc^ have taught us that the scope 
of preventive medicine must needs be much ex- 
tended if we are to trace the pathc^enic bacteria to 
their several haunts. Were all infectious and con- 
tagious diseases confined to the human species, 
and, moreover, had they no existence outside the 
animal body, the problem of control would be 
relatively simple. 

Unfortunately for administrative methods, we 
know that in respect, at any rate, of diseases such 
as tuberculosis, bubonic pla^e, anthrax, diphtheria, 
and many others, the specific organisms maintain 
their existence not only outside the human economy, 
but, in certain cases, outside the animal king- 
dom. So, too, bacteriol^y, which is assisting 
administration by its ability to diagnose such 
diseases as have been associated with specific 
micro-organisms, has demonstrated that such 
specific bacilli ma^ exist in apparently healthy 
persons, and that in those who have suffered from 
an attack of infectious disease, the specific organ* 
isms may exist long after the attack has apparently 
passed away. If, therefore, preventive medicine 
IS to reap to the fall the harvest of its labours, it 
must take note of all the conditions making for 
the survival and multiplication of pathogenic 
organisms. 

Up to the present, the scope of preventive medi- 
cine has not been so extended as public opinion 
may presently demand. Efforts have been made 
means of notification, isolation, vaccination, 
disinfection, and other sanitary measnres, to control 
the spread of disease such as tyi^ns fever, enteric 


fever, scarlet fever, diphtheria, small-pox, choIeMf, 
plague, and certain others. The mevalence of 
some of these diseases has been much reduced, of 
others almost total extinction, for the time being, 
at least, has resulted ; others again have not 
proved very amenable to the methods adopted. 
There are, however, other preventable diseases 
which tax our life and health, but which have not, 
as yet, been brought fully within the’ field of pre- 
ventive medicine. Examples of such diseases are 
tuberculosis, measles, whooping-cough, and diar- 
rhoea. With contagious diseases such as syphilis 
and gonorrhoea, the sanitarian of to-day would 
appear to have little concern, although considera- 
tions of the health of the race, and of economy^ 
point to the necessity of further control. 

A new branch of preventive medicine has, how- 
ever, made great strides of late, and it may be that 
in preventive inoculation we may be able to do 
much during the advance and presence of certain 
infectious diseases. The duration of protection 
afforded by one attack of the diseases in question 
would hardly lead to the hope that such success 
will accrue as with vaccination against small-pox, 
but the indications with respect to diseases such as 
plague, cholera, enteric fever, &c., lead to the hope 
that attendants and others who have been exposed 
to infection may reap therefrom some protective 
or curative benefit. 

The general principles on which the control of 
infectious diseases is based are — (i) The recognition 
of the places of origin and conditions of formation 
of the morbid agent, with recognition, also, of the 
processes to which it gives rise, alike in structures 
of the human body and in substances outside and 
independent of the body, with further question as 
to the nature of these substances, structures, or pro- 
cesses ; the more fully these points are known, the 
more it is to be expected that the formation of the 
agent can be prevented or the agent be rendered 
harmless. (2) The recc^ition of the means of 
spread of the agent, after its first formation, that is, 
whether it spreads directly through the air, and, if 
so, through what distances and under what condi- 
tions ; or whether it is carried in drinking-water or 
in food, or b transferred directly from one person 
to another: in proportion as this recognition has 
been gained, the carriage of the morbid agent may 
be stopped. (3) The early removal of the person 
affects from among the community, so that the 
risk of spreading in any way may be lessened. 
The system of compulsory notification of infectious 
disease which is now in operation throughout the 
country has rendered it possible for the local 
authorities of towns to keep infected children out 
of schools, and by other like means to limit the 
opportunities of infection j and also to secure the 
isolation of infectious cases as they arise or are 
imported into the town, and thus to diminish the 
opportunities of infection. 

In the case of each of these diseases the preven- 
tive measures are different, and it is impossible here 
to go into so large a subject as the specialities of 
each. The me^ures include a continual supervision 
over the conditions of origin, introduction, and 
Spread, as far as they are known. 

Two points must, however, -be noted more parti- 
cularly. The first is the isolation of persons ill 
with any disease which directly or indirectly cad 
spread from one person to another. I n the crowded 
houses of towns some diseases, sudi as typhus. 



scarlet fever» measlesi and relapsing fever, may, at 
times, spread with great rapiditv, and the only 
means that we at present possess ror checking them 
are to remove the sick at the earliest moment from 
such houses, and to prevent persons ill with in- 
fectious diseases from exposing themselves in pubhc 
places and conveyances For this purpose Sanitary 
Authonties have powers to remove persons ill with 
infectious diseases to a proper hospital in special 
conveyances; to prevent sick persons frequenting 
public places or conveyances; and to deal u'lth 
infected rooms, houses, and clothing. A hospital 
for infectious disease should therefore be provided 
in every locality, its advantages being {a) to 
minimise the risks of infection from invaded house- 
holds to the remainder of the community ; (d) to 
enable the sick to be separated from the healthy in 
the household, and the healthy to proceed with 
their occupation or education as the case may be ; 
and (<r) to provide better medical control and nursing 
than is practicable in the homes of the poor. These 
hospitals should be substantially built institutions, 
placed in attractive and easily accessible situations 
Temporary structures of woiod and iron are un- 
satisfactory The hospital buildings should consist 
of (<j) ward-blocks for the reception of the sick ; 
(^) administrative blocks for the housing of the 
staff and stores, and (c) out-offices, such as laundry, 
mortuary, and disinfecting rooms. A discharge- 
block IS a useful addition, as also are separate 
wards for the treatment of doubtful or very severe 
cases The proportion of one bed per i,ooo of the 
population has been suggested as a working basis, 
and each bed should have at least 12 linear feet 
of wall- space, 144 square feet of floor-space, and 
2,000 cubic feet of air-space. All surfaces should 
be as impervious as possible, in order to facilitate 
cleansing and disinfection. Cases of small-pox, 
owing to the peculiar tendency of this disease to 
spread to surrounding buildings, should not be 
treated in the same hospital with cases of other 
infectious diseases Small-pox hospitals should be 
at a distance from aggregations of population By 
means of the Public Health Acts ana by the Isolation 
Hospitals Acts, 1893 and 1901, considerable power 
IS conferred upon L^al Sanitary Authorities to erect 
Isolation Hospitals either separately or jointly. 

The Preparation of the Sick-Room in a 
CASE OF Infectious Disease. — All unnecessary 
furniture, carpets, curtains, bed-hangings, &c , 
should be removed from a room intended for the 
isolation of a sick person, a room at the top of the 
house, or one far removed from the other inmates, 
being selected Such a room should be light and 
well ventilated, and a fire for the burning of infected 
rags, dressings, &c., and to assist ventilation, 
should, if practicable, be kept burning. A sheet 
moistened with some disinfectant may to hung over 
the door by way, mainly, of impressing upon the 
Inmates the importance of isolation. The attendant 
upon the sick person should keep aloof from the 
other inmates and be provided with a room on the 
same floor and adjoming the sick-chamber. The 
nurse’s room should be disinfected in common 
with the sick-room. 

Disinfection. — Every Sanitary Authontv should 
provide thoroughly reliable means for the msinfec- 
tion of infected articles and dwellings, and should 
not, by the use of obsolete methods, convey a false 
sense of security more dangerous than recogmsed 
infection. For the disinfection of bulky articles. 
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such as bedding, carpets, and clothings the use of 
one or another steam apparatus is essentl^. Hot 
air does not possess the penetrative or bat^erictdal 
qualities of steam, and is, moreover, liable to scorch 
and damage articles expo^ tp it. There are many 
forms of steam apparatus on the market, some of 
which use steam under high pressure, some under 
low pressure, and others with atmospberm (^essure 
alone There are certain differences with regard 
to penetrative power and the duration of time 
necessary to expose the articles, but it may be said 
that the chea^r low-pressure machine conforms 
for the most part to the requirements of effiaent 
disinfection. ‘Saturated’ steam possesses con- 
siderable advantages over ‘superheated* steam. 
But the method which has been adopted in certain 
machines in which hot air is merely moistened by 
steam is much inferior to those which rely, as do 
the apparatus referred to above, solely upon steam. 
Some articles, such as leather, furs, the binding 
of books, &c., are spoilt by the use of steam ; for 
these, hut air is far less damaging, and many of the 
steam apparatus provide for the use of hot air as 
well as steam — indeed, hot air is in many cases 
essential for the drying of the articles moistened by 
steam The disinfecting building should be divided 
into two parts, and the machine, which should be 
fitted with a door at each end, should be fixed m 
the dividing wall in such a manner that the only 
communication between the two chambers is through 
the disinfector. Portable steam disinfectors can 
now be procured Although it is established that 
fresh air and sunlight, more particularly its actinic 
rays, speedily destroy the virus of certain mfectious 
diseases, such as typhus fever, that of others, of 
which small-pox may be given as an example, ap- 
pears to be much more resistant 

Free use should always be made of air and sun- 
light, but as, in the words of Koch, * a good dis- 
infectant must be rapid in its action as well as 
certain,’ the use of chemical disinfectants is 
essential in cases where steam or boiling water 
cannot be brought into requisition, or the infected 
articles cannot to burnt By the term disinfectant 
is understood a germicide (p. 412) ; the terms 
antiseptic and deodorant bemg applied, respectively, 
to suen agencies as inhibit the growth of organisms 
or destroy effluvia. 

The Disinfection of the Sick-room — All bedding, 
carpets, clothes, &c , should be removed in canvas- 
bags moistened on the sur&ce, and in properly 
appointed vans, to be disinfected bv steam, while 
articles which can be safely boiled should be sub- 
mitted to that process, and those which are value- 
less should be ournt. Before disinfecting or boiling 
all stains of blood or excreta should be removed by 
soaking the articles in cold water, otherwi^ the 
stains are liable to become fixed The fumtgatioii 
of rooms may be carried out by such gases as 
sulphurous acid, chlorine, or nitrous acid, ^ 
Sulphurous-acid gas may be generated by botning 
at least 3 lbs. of sulphur for every 1,000 cubic feel 
of space, by the use of Kingzett’s sulphur-candles, 
or of sulphurous-acid gas liquefied by preisttije, 
and contained m metal cylinders ; the receptacM 
contaimng the sulphur being supported over a |mII 
of water placed as high up the room as possiU^ ^ 
aid the dinusion of the heavy gas. The air Ojf ths 
room should be previousW moistem^ W stall. 
Bright metal sur&ces are lucely to la|e tarnished b) 
the sulphurous gas, and hence the^f Utan 
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practicable, be i?ashed over with a 3 >per-cent. solu* 
tion of carbolic acid, and removed from the room. 
The efficacy of sulphurous-acid fumigation is, how- 
ever, somewhat open to doubt 

Within recent years formic aldehyde has been 
increasingly and successfully used as a gaseous dis- 
infectant, and the aldehyde-vapours may be con- 
veniently liberated from 'formalin,’ a 40-per-cent 
solution of formic aldehyde, by means of some 
specially devised apparatus such as that of Trillat, 
or the formaldehyde may be generated in the 
'Alformant’ lamp by heating tablets of paraform- 
aldehyde together with the simultaneous production 
of water-vapour. Care must be taken to use 
sufficient tablets. In the disinfection of walls and 
other surfaces use may be made of sprayers, by 
means of which solutions such as perchloride of 
mercury, or ' formalin,* may be sprayed in finely 
atomised forms. 

In the fumigation of an infected room, whatever 
be the gas used, all crevices and openings, including 
the fireplace, should be rapered over, as also should 
the door by which the disinfector gains exit. The 
room should be kept closed for some twenty-four 
hours, and at the termination of that time be 
thoroughly aerated; indeed, it is this aeration 
which is one of the advantages of the fumigation- 
method, and the additional measures now men- 
tioned should never be neglected. The paper 
should be stripped from the walls, or, if the 
nature of the disease does not render this neces- 
sary, carefully rubbed over with bread 48 hours 
old, the ceilings lime-washed, and the floor and all 
suitable surfiices washed with a disinfecting solution ; 
care being taken to select such disinfectants as will 
do no damage. Disinfecting solutions may be made 
of many substances, but perhaps the two most 
efficient are acidulated perchloride of mercury (i in 
1,000), and carbolic acid (5 to 10 per cent.). A 
useful solution recommended by the Local Govern- 
ment Board consists of : Mercuric chloride, ^ ss ; 
hydrochloric acid ; commercial aniline blue, 
gr. V ; water, 3 gallons. But in the use of any 
such solution r^ard must be had to its * working 
strength,’ i.e. if perchloride of mercury i in 1,000 
be in question, care must be taken not to make it 
1 in 5,000 by adding it to the liquid to be disinfected. 
All disinfectants should be carefully labelled and kept 
in characteristic receptacles. In the disinfection of 
excreta, such as those from a case of enteric fever, 
it is desirable that the vessel receiving such excreta 
should contain some of the disinfecting solution, 
that they shall be intimately mixed therewith, and 
remain thus mixed for some time. Excreta may, if 
necessary, be burned after being freely mixed with 
sawdust and saturated with paraffin. In the case 
of a body dead of infectious disease, it is a useful 
precaution to envelop the corpse in sheets saturated 
with very strong solution of ^rchloride of mercury 
or carbolic add. 

10. TTu Disposal of the Dead . — Some 500,000 
corpses have to be disposed of annually in England 
and Wales; and as Sir Henry Thompson has tersely 
exfuressed it, the problem is ' Given a dead body : to 
resolve it into carbonic add, water, and ammonia, 
and the mineral elements rapidly, safely, and not 
unpleasantly.’ Two points are invcdvc^ in the 
disposal of the dead, both in towns and villages. 

^ Xri this country, where so many families live in 
single rooms, ana where the cust<Hn of keeping the 


dead five or evefi six days before burial is usual, it 
constantly happens that a corpse is kept for days in 
the room where all the family life is carried on. As 
decomposition, especially in some diseases, com- 
mences cftily* it cannot be doubted that an un- 
favourable effect on health must be often produced. 
To avoid this detention, mortuary chapels ought to 
be constructed in all towns and villages, and to 
these all corpses should be removed from the 
houses of the poor within thirty-six hours after 
death. 

Power has long been given to Local Authorities 
to provide mortuaries (in London such provision is 
compulsory) and to remove, when necessary, 
corpses from rooms where persons live and sleep. 
Very little has yet been done in this way, and Eng- 
lana is in this respect far behind some of the 
Continental States. 

The other point is the disposal of the corpse. 
The law of England now allows no burial-grounds 
in large cities, nor burial under churches, conse- 
quently cemeteries are provided at convenient dis- 
tances from towns. These cemeteries ought to 
have a dry soil, so that the ground- water shall 
never rise high enough to wet the corpse or to float 
it up in the vault, as sometimes has happened ; 
they should be as far from houses as practicable, 
and a limit of 200 feet is contemplated as a per- 
missible minimum. There should be good drain- 
age to permit a free flow of water, and the water 
should not run into any well or watercourse from 
which drinking-water is taken. It has, however, 
to be stated that the risk of the specific pollution 
of water-supplies by the drainage of cemeteries is 
not in practice a very serious one, inasmuch as the 
life of pathogenic organisms in the dead body is 
not of long duration. Klein has recently shown 
that the organism largely concerned with the de- 
struction of the body is an anaerobic bacillus, which 
he terms Bacillus sporogenes cadaveris. The site 
should be well ventilated and well planted, so that 
the roots of the plants may absorb the decomtwsing 
matters. The kind of soil will, of course, depend 
on the locality ; in many cases there is no choice ; 
but if there be a choice a dry porous soil, 
such as sand or gravel, allowing free permea- 
tion by the air and the moisture necessary 
to allow the micro-organisms associated with the 
decomposition of organic matter to do their work, 
should be chosen. Clay-soils, unless very com- 
pletely under -drained, are, as pointed out by Dr. 
C. W. Young in a recent report to the London 
County Council, ill-fitted for burial-grounds, by 
virtue of the fact that coffins in such a situation are 
more or less water-logged, and hence the ailration 
necessary for proper b^terial action is prevented. 
Decomposition is indefinitely delayed, the body 
undergoing saponification and passing into what is 
known as adipocere (p. 27). Moreover, clay-soil, 
more especially in the case of recently made graves, 
is liable to crack during dry weather, the cracks at 
times reaching down to the coffin itself, and afford- 
ing passages to the gases of decomposition. 

The practice of burial which at present obtains, 
although perhaps in a gradually diminishing degree, 
of preventing the access of earth to the bo^ by 
means of coffins of a relatively imperishable charac- 
ter, and by burial in brick graves, is to be con- 
demned. Perishable coffins should be used, and 
brick graves disallowed. 

The present law prevents the burial of bodies of 
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adults within four feet of the surface ; but the 
researches of bacteriology, as also the results of 
experience, rather indicate that more superHcial 
burial should be legalised, and deep interment 
forbidden. A stud)[ of the flora of the soil at 
different depths points to the conclusion that 
bacteria, maiw of which are necessary to complete 
the process of decomposition, are not found below 
the first few feet of soil, and that deep interment 
leads to much delay in the resolution of the body. 

The more superficial the bunal of the animal 
body, the quicker the decomposition, and the bodies 
of animals merely covered with a layer of soil a foot 
thick have — save for their bones — entirely disap- 
peared within a year But extended observations 
are desirable before more superficial burial could be 
generally sanctioned in all conditions of soil and in 
thickly Copied cemeteries. 

With the growth of cities there will come a time 
when It will be impracticable to accord to each 
corpse the freehold of its grave, and it will be 
necessary to adopt ‘ earth to earth ’ burial in order 
that the grave may more speedily be ready for 
another tenant, or to make a more extended use of 
the practice of cremation There are now facilities 
for cremation at Manchester, Glasgow, Liverpool, 
Hull, and Darlington, while for London there is a 
crematonum at Woking, where, dunng 1900, 301 
bodies were cremated In a properly constructed 
apparatus a body of average dimensions can be con- 
verted into 3 lbs of ashes in about one-and-a-half 
hours, and this without nuisance of any description 
Obviously the process destroys all risks of the spread 
of infection, and the ashes are disposed of according 
to the wishes of the friends 

The chief objection to the process— apart from 
the weight which may be accorded to sentiment — 
is the risk that deaths from poison, violence, or 
criminal neglect may at times escape detection, and 
It may be contended that the opportunities of exhu- 
mation which at present exist act as a deterrent to 
criminal practices But a better system of death- 
r^stration, together with the production of two 
medical certificates, and a voucher to the effect that 
the deceased desired cremation, should do much to 
reduce the risks of undetected crime 

1 1 The Supervision of Nuisances — The word 

* nuisance ’ has been adopted into sanitary law, 
without any fixed idea of the relation of the word 
to health or disease * Nuisances ’ are defined as 
being a number of enumerated conditions, some of 
which have to be * injurious to health,’ while others 
need not be injurious to health (but have only to be 
obnoxious), in order to bring them within the pro- 
visions of sanitary law The confusion thus ansing 
has been such that the primary object of sanitary 
legislation has sometimes been obscured So much, 
indeed, has this been the case that, in comparatively 
recent times, it has been contended that a given 
condition which habitually does harm to health, 
but which had not yet, in the particular instance, 
succeeded in effecting actual disease, is not a 

* nuisance injurious to health ’ within the meaning 
of a Public Health Act. With the view of facili- 
tating the administration in this direction, the 
more recent acts have included under the term 
** nuisances’ not only those injurious to health 
but also those dangerous to health. 

It is the duty of every Sanitary Authority to 
cause inspection to be made of their district to 


discover < nuisances,’ as enumerated in sanitary 
statutes; and a certain procedure for the abate- 
ment of ‘ nuisances,’ and tor the prevention of their 
recurrence, is ^pointed by samtair law. For the 
performance of these functions the Authority is 
required to appoint one or more Inspectors of 
Nuisances, to whose office certain powers are 
attached 

The work of nuisance-inspection in its everyday 
concern with conditions injurious to health cannot 
be properly performed without the constant and 
intimate relation of the Medical Officer of Health 
with the Inspector ; and those districts are unques- 
tionably best served as to sanitary inspection where 
the Authority has devolved on the Medical Officer 
the duty of instructing the Inspector and of super- 
vising his work 

Specialities of Rural Sanitation —While 
the objects to be gained by sanitary action are of 
coarse the same in town and country, the methods 
of attaining them in rural places must needs depart 
in some measure from those which are available in 
towns; and accordingly sanitary law m its ad- 
ministrative aspects recognises rural as distinguished 
from so-called ‘ urban ’ distncts. Rural Sanitary 
Authonties, constituted in 1872, can now exercise 
considerable powers ; and where properly set in 
action by their Medical Health Officers and In- 
spectors of Nuisances, a great effect is being 
gradually produced upon the rural labouring class, 
whose condition had long been neglected The 
Rural Sanitary Authority may provide water for 
public use, may make public cisterns or baths, may 
protect w'ater-courses, may construct sewers and 
dispose of sewage-matter ; must take care that no 
closet or privy is a nuisance ; may clean ditches and 
remove refuse , and may make regulations as to 
cellar-habitations and common lodging-houses 
Much increased power of secunng proper water- 
supply in the particular house within rural distncts 
has been given, and there are few urban powers 
which cannot be acquired, if wanted, by any locality 
that can make a claim for consideration as a 
‘ contributory place.* All powers possessed by 
urban Authorities as to trades, sale of unwholesome 
food, removal of nuisances, provision of mortuanes 
and hospitals for infectious diseases, are now also 
possessed by the rural authonties. 

Although County Councils have m certain in- 
stances endeavoured to awaken the people from 
their lethargy, it must be admitted that compara- 
tively little sanitary progress has been made in rural 
districts; and unquestionably there are some ob- 
stacles, inherent in the case, to any rapid progress. 
The difficulties anse from the houses in the rural 
distncts being, in a great number of cases, <dd, 
dilapidated, unsuited for dwellings, and destitute of 
proper conveniences. When new houses are built, 
the Sanitary Authonty can enforce certain mo- 
visions, though it has less control over buildiiig 
operations than is possessed by urban Authorities. 
In the case of houses already built, however^ Its 

? )wer IS, from circumstances, even more limit^ 
here is very little money available for improve- 
ments ; the poor-rates are already often heavy, and 
guardians hesitate to increase them, 
number of houses in villages also, in comparliQn 
with the outlay needful to supply sewers wateii 
renders the cost per head mu^ greater %h^ hi 
towns. In additioi) to bad construSioii aiMl 
ness of houses, the most frequent sanitary defects of 
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rural places are as follows : The water is too often 
drawn from shallow wells or from small streams 
liable to pollution, or even from stagnant pools or 
ditches, and such supply is limited. Often tnere are 
no means for carrjine away the dirty house-water, 
and it is thrown on the ground and soaks into the 
soil close to and under the cottage; the excreta 
are generally thrown into an ashpit near the house, 
or pa^ into a cesspit, from which they gradually 
soak, in such wi^ as to pollute both ground and 
water. These dimculties, however, are being gradu- 
ally overcome in districts which have secured the 
services of a first<class Officer of Health, who has 
sought, by means adapted to the special local con- 
ditions, to obtain the same sanitary advantages that 
are got in town districts by the use of more 
organised sanitary operations. Attempts are now 
being made to purify and then to guard the wells ; 
to collect rain-water in proper tanks when other 
sources are not available ; or to store the water 
collected from the surface-soil of some area secure 
from drainage, manuring, or like impurities. For 
the disposal of the slop-water, open or partially 
closed surface drains leading to ditches, or under- 
ground drains that shall allow the water to flow 
into the soil, and other plans, have been pro- 
posed. It is, on any plan, important — but espe- 
cially if fallow wells or the surface soil is to furnish 
the drinking-water— to carry off to a distance all 
the slop- water by drains of some kind. For the 
removal of excreta (as sewers are fretjuently out of 
the question) a pail-system, with or without the use 
of dried earth or charcoal, according to circum- 
stances, has to be used. If the cottages have 
gardens, then the simplest dry-earth plan, with 
proper storage and the subsequent digging into the 
gardens at intervals of not more than three or four 
weeks, seems to answer well ; yet it is very difficult 
to get peasants to attend even to this simple matter, 
and at times, especially if they possess allotments, 
the excrement is stored up until the season for 
manuring the land arrives. A plan of conjoint 
action in the procuring, drying, and distributing 
the earth, and in the removal of the mixed earth 
and excreta, answers well when care is taken. In 
other cases a pail -system, with weekly removals, 
and without the use of earth or other appliance, 
has been employed, and may answer, as the manure 
has some value. 

These seem at present the directions in which 
the opinions of Medical Officers of Health are 
tending where vills^es and labourers’ cottages are 
concerned, and where larger works cannot be 
undertaken. The object, of course, is to obtain 
for the rural community by simple means, and at 
not too burdensome a rate, the sanitary require- 
ments of pure soil, of pure air, and of pure drinking- 
water. 

Houses. — Although to some extent the inside 
of a house is bepnd the control of the public 
health authority, tne law takes cognisance of the 
existence of nuisance inside, as well as outside, a 
house; and has special provisions for securing 
wholesomeness of habitation in the following 
cases: — 

^ I. Common lodmng-houses have been r^ulated 
since the great Public Health Act of 1848, the 
authon of which were evidently profoundly im- 
pressed with the great evils of overcrowding. The 
aehnition of a common lodg^i^-house that is now 
ttioally accepted is that given by the law officers of 


health 

die Crown in 1853— namely, a house in which 
persons of the poorer class are received for short 
periods, and, though strangers to one another, are 
allowed to inhabit one common room. These 
houses are registered and inspected ; the number 
of lodgers is fixed ; and ventilation, cleanliness, and 
water-supply are now attended to. A certain cubic 
space per nead in the sleeping-room of these houses 
is generally fixed by the authority, the minimum 
amount suggested by the present Model By-laws of 
the Local Government Board being 300 cubic feet 
for each adult, every two children under the^ age of 
ten years being counted as one lodger. Tf the 
rooms are not used exclusively as sleeping apart- 
ments, the models give 400 cubic feet for aaults, 
and 200 cubic feet for children. 

2. Cellar-hahitations . — Since 1848 it has been- 
unlawful to use cellar-habitations, unless they are 
in accord with certain conditions of space, height, 
window-area, and drainage. By the Public Health 
Act of 1875 it is made unlawful to use any cellar as 
a dwelling (that is, a place where any person passes 
a night) which has been built or rebuilt after the 
passing of the Act, or which was not lawfully in 
use when the Act was passed. A cellar is defined' 
by various statutes to be any room of a house, the 
surface of whose floor is more than three feet below 
the surface of the footway of the adjoining street 
and it has to fulfil a number of conditions before it 
can be legally inhabited. These conditions are, as- 
regards London, somewhat modified by the Public 
Health (London) Act, 1891. 

With the supervision that has been given to 
common lodging-houses during recent years, they 
have become much healthier and more decent 
habitations. Similarly the number of cellar-dwel- 
lings in our towns has much decreased, and the. 
condition of those still used has notably im- 
proved. 

3. ‘ Houses let in lodgingSy or occupied by mem- 
bers of more than one family, are distinguished 
from common lodging-houses, and would more con- 
veniently be termed tenemented houses. Sanitary 
authorities have various important powers conferred 
on them in respect of this large ^class of houses 
where two or more families live in the same house. 
But, for these powers to be brought into operation, 
the consent of the Local Government Board is 
required. 

4. Overcrowding, — This condition, so dangerous 
to the health of the inmates, is to be regarded — no- 
matter in what house it is observed, or whether the 
inmates be of the same family or not — as a nuisance, 
and is to be dealt with as such. The question 
arises, what is overcrowding, and usually the com- 
mon lodging-house rules are taken, namely, an air- 
space of 300 cubic feet per head. But there is no- 
legal definition, except in Scotland, where the 
General Improvement and Police Act of 1862 
enacts that children under eight years of age shall 
have 150 cubic feet, and persons over that age 300. 
Obviously, the st^dard of space per person adopted 
as the minimum in the bedrooms of common lodg- 
ing-houses, where the occupation is by night only, 
is too small for those who have to occupy the same - 
room both by day and night, as is usuallv the case, 
where the ouestion of overcroi^ding ar{^ in tiie 
dwellings of the poor. It would be very desirable 
to raise the minimum (at all events for persons over' 
ten years) to 400 cubic feet, and this is really little- 
enough. 
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Causes of Un healthiness of Houses.— 
1. Dampness. — Dampness arises from a damp soil, 
-^ater rising into walls, rain beating through walls 
or coming from a leaking roof, or blocked water- 

K . Paving, concreting, damp-proof courses, 
w wails, impermeable surfaces, &c , are the 
remedies Damp houses are unhealthy, it would 
appear, by reason of the lowering of warmth con- 
ducing to catarrhal and rheumatic affections, and 
possibly by reason of increased bacterial life due to 
the constant presence of moisture. 

2 Excessive coldness of atr from draughts^ or 
from insufficient warming — Although an airy 
house IS the healthiest, there may be excessive or 
irregular movement of air, so that strong currents 
Are caused, with consequent undue skin-evaporation ; 
whereby the body-temperature may be lower than 
IS good for health, even if persons are well-clothed. 
The draughtiness is matter of construction, and is 
obviated by improvement in the methods of ventila- 
tion Then, as to warming Our present English 
use of fireplaces is both inefficient and expensive. 
It might have been expected that, in towns, this 
plan of warming houses would long ago have been 
abandoned for some more general use of hot-water 
or steam pipes. The supply of warmed fresh air is 
a very simple proceeding when these pipes are 
used, and thus not only can houses oe better 
warmed, but better ventilated and less draughty. 
The greater convenience of a furnace serving to 
heat several houses is not at present appreciated in 
England ; but here and there this consideration has 
prooably contnbuted to the use of ‘ flats * in place 
of separate houses. 

3 Impurity of the air — This arises from the 
following conditions from the air being drawn 
from the ground into the house, or passing over 
impure earth or deposits ; or by the air in the house 
becoming contaminated by effluvia from closets and 
dram -pipes ; from combustion ; from respiration 
and skin-transpiration ; from uncleanliness of per- 
sons, clothes, walls, floors, and furniture 

Each of these conditions has to be examined into 
and rectified according to the usual pnnciples laid 
down in works of hygiene A few remarks may, 
however, be permitted on some of the headings. 

The removal of respiratory impurities can only 
be accomplished by constantly removing the air of 
rooms and supplying fresh air. This is ventilation , 
and, if we include in the definition that the supply 
and removal of air shall be tolerably uniform, ven- 
tilation presents a mechanical problem of no little 
difficulty The amount of air required for an adult, 
in order to keep the air relatively pure, has been 
fixed at 3,000 cubic feet per hour ; or if the car- 
bonic acid derived from respiration be taken as a 
measure of respiratory impurity, it should not 
exceed *2 per i,ooo volumes of air. Practically, 
the amount most persons get is not more than 6oo 
to 1,200 cubic feet per hour, if so much, and the 
air of their rooms smells fusty from organic effluvia. 
In cold times of the year, the entenng air must be 
warmed, if the change is to be so rapid as is implied 
in the supply of 3,000 cubic feet of air per hour, 
equivalent to a change of air in the air-space three, 
four, or even five times per hour. When wanned 
to nearly the temperature of the surface of the body 
(80^ to 90*^ F. ) considerable movement of air is borne 
without difficulty, but If the temperatitfe be much 
lower a correspondingly slighter itiovement is felt, 
VentiUtion in this climate is therefore inextricably 


mixed up with warming, and thorough ventilation of 
our rooms is impossible so long as We trust to radiant 
heat alone for warmth. The problem, therefore, 
which engineers have to solve in warming and ven- 
tilating our rooms is, what is the cheapest and most 
constant plan of introducing warm air into our 
houses in cold weather ; the conditions of the 
problem being a supply of 3,000 cubic feet per head 
per hour, at a rate of movement imperceptible to 
the feelings of the persons in the room. 

The second point is connected with the impurity 
of the air from drains. The first thing is to be 
certain that the air of the house-drain ils so tho- 
roughly disconnected from the air of the public 
sewers that no reflux from them is possible; and 
therefore, that, if there is any drain-air polluting 
the atmosphere of the house, it is not the air of the 
common sewer. That point having been settled, it 
will follow that dram-smell in the h^ouse must come 
either from the ground or from the house-pipes or 
closets themselves. If from the ground, there is 
probably (if the ground itself be clean, or if the 
smell be of new production) a leaky dram-pipe 
somewhere, and the air is penetrating through the 
leakage and is drawn into the house. If not from 
the ground, the smell may be from some pipe in 
the house , this anses from imperfect junction, 
especially when metal pipes are joined on to earthen- 
ware, or from the pin-hole eating-away of metal pipes. 
Or a drain-pipe may be chok^ (generally through 
* settling’ at a joint occumng in an ill-laid and 
badly bedded pi^}, and decomposition be going on 
in Its retained contents. Or there may be a clewed 
or imperfect trap, with the water either sucked out 
of It or becoming thoroughly charged with foetid 
effluvia. In the latter cases, there is a presumption 
that the ventilation of the house-drain is not what 
It should be Every house should have a plan of 
Its dramage, so as to facilitate the search for a 
broken pipe 

In order to detect any of these conditions it is 
necessary that builders should alter their habits in 
regard to house-plumbing arrangements. At pre- 
sent they try to conceal everything, so that, without 
pulling a house to pieces, it is impossible to examine 
if pipes and traps are in order. Instead of this, 
every pipe above the ^ound should be kept out of 
walls ; and if cased with wood, the case should be 
merely bolted, and not nailed. If a drain must be 
carried under a house, it should have inspection- 
chambers built upon It at every change of direction, 
so that the dram which runs in a straight line from 
one manhole chamber to the next can be inspected 
and cleared of obstructions or deposit without 
breaking into it The sewage and foul-water 
arrangements of our houses will never be satis- 
factory till these matters are attended to, and till 
the examination of every pipe about ^e house can 
be made without difficulty, and clogging or leakage 
of air or water from pipes can be readily detected. 

In closets, the chief points of leakage are in 
more horizontal pipes and in the traps. In aU 
cases the soil-pipe should be ventilated by pipes 
carried to the o^n air at some pomts away fiim 
windows. 

Another matter to be guarded against, whethel 
there be dram-smell or not about a hoiise, is 019 
immediate opening of the cistern overflow-pi]^, or 
of the usual rain-water (ape, into the sewet or 
house-drain. A common taactice, until rccetttly» 
was to connect thenS directly ^th thshcuis-diain, 
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perhaps with an S-trap at the foot of each pipe, 
these traps, however, being usualljr dry. Then 
sewer-air passes up and enters the cistern, or into 
rooms which happen to be near Uie top of the rain- 
water pipe. All these pipes should open in free air 
over a grating; and if every householder would 
insist on the builder attending to these matters, the 
chances of inflow of sewer-air into houses would be 
much lessened. 

Another, third, point of importance is the way in 
which the products of gas-combustion are allowed 
to pass into the air of rooms. Nothing can be 
worse than the usual arrangement ; and, as gas- 
lights might be made a valuable means of ventilation 
if tubes were arranged to carry off the burnt gas, 
the present arrangement of chandeliers is not only 
hurtful, but involves an ignorant waste of useful 
force. 

4. Impurity of the water, — Water delivered to a 
house may become impure on the premises, usually 
from uncleaned uncovered cisterns, absorption of 
air from drains by the surface of the water, and 
sometimes by more direct leakage from pipes into 
cisterns. Lead may also be taken up. The 
remedies for these conditions are obvious. Refer- 
ence has also been made to extensive epidemics of 
enteric fever due to the insuction of matter from 
sewers into public water-pipes, through fissures in 
those pipes while running full. It is possible that 
obscure cases of disease in particular houses are 
sometimes due to an unsuspected pollution by 
similar means of the water-service of the house. 

5. Impurities from uncleanliness of the house . — 
Walls and ceilings all absorb impurities which are 
given out a^in to the air, and often become highly 
impregnated with organic matters. The chinks of 
floors allow matters to collect below them, and then 
impure air rises into the room. 

The custom of re-papering walls without removing 
the old paper, the decomposition of paste and paper 
on damp walls, and the use of arsenical pigments, 
may give rise to impurities of one and another kind 
in the air of houses. In the houses of the poor 
which are not r^:darly whitewashed, the half- 
crumbling plaster is often highly charged with 
animal material. 

These matters are to be avoided by original good 
construction and by constant cleanliness. It is a 
great desideratum to make walls of impermeable 
material, so that they may be washed without 
difficulty. 

If these various points, which are really questions 
of purity of air and water, and of temperature and 
movement of air, are properly dealt with, houses 
will ^ healthy. These are conditions which are 
not difficult to secure if they are clearly understood 
and if their importance is not underrated. The 
great point is to have the house-air pure, so as in 
no way to injure or depress the great function of 
respiration. 

While we look to the Municipality or Local 
Sanitary Authority to keep the outer air pure, the 
task of doing the same for the house-air must 
necessarily fall on the inhabitants of the house. 

Duties of the Medical Offloer of Health.-- 
It behoves the residents of every district to armlst 
the Sanitm Officers to the best of their ability; 
and to aid towards such endeavours, this article 
may usefidly conclude by an enumeration of the 
duties which are imposed upon the Medical Officer 
Qt Health for districU in England. They ar^ 


extracted from an order of the Local Government 
Board, dated 1891. 

* The following shall be the duties of the Medical 
Officer of Health in respect of the district for which 
he is appointed : — 

M. He shall inform himself as far as practicable 
respecting all influences affecting or threatening 
to affect injuriously the public health within the 
district. 

•' 2. He shall inquire into and ascertain by such 
means as are at his disposal the causes, origin, and 
distribution of diseases within the district, and 
ascertain to what extent the same have depended 
on conditions capable of removal or mitigation. 

‘ 3. He shall by inspection of the district, both 
systematically at certain periods, and at intervals as 
occasion may require, keep himself informed of the 
conditions injurious to health existing therein. 

* 4. He shall be prepared to advise the Sanitary 
Authority on all matters affecting the health of the 
district, and on all sanitary points involved in the 
action of the Sanitary Authority ; and in cases 
requiring it, he shall certify, for the guidance of 
the Sanitary Authority or of the Justices, as to any 
matter in respect of which the certificate of a 
Medical Officer of Health or a Medical Practitionei 
is required as the basis or in aid of sanitary action. 

* 5. He shall advise the Sanitary Authority on 
any question relating to health involved in the 
framing and subsequent working of such by-laws 
and regulations as they may have power to make, 
and as to the adoption by the Sanitary Authority of 
the Infectious Disease (Prevention) Act, 1890, or of 
any section or sections of such Act. 

* 6. On receiving information of the outbreak of 
any contagious, infectious, or epidemic disease of 
a dangerous character within the district, he shall 
visit without delay the spot where the outbreak has 
occurred, and inquire into the causes and circum- 
stances of such outbreak ; and in case he is not 
satisfied that all due precautions are being taken, 
he shall advise the persons competent to act as to 
the measures which may appear to him to he 
required to prevent the extension of the disease, 
and take such measures for the prevention of disease 
^ he is legally authorised to take under any statute 
in force in the district, or by any resolution of the 
Sanitary Authority. 

‘7. Subject to the instructions of the Sanitai^ 
Authority, he shall direct or superintend the work 
of the Inspector of Nuisances in the way and to the 
extent that the Sanitary Authority shall approve, 
and on receiving information from the inspetor of 
Nuisances that his intervention is requirea in con- 
sequence of the existence of any nuisance injurious 
to health, or of any overcrowding in a house, he 
shall, as early as practicable, take such steps as he 
is legally authorised to take under any statute in 
force in the district, or by any resolution of the 
Sanitary Authority, as the circumstances of the case 
may justify and r^uire. 

♦ i In any case in which it may appear to him 
to be necessary or advisable, or in which he shall 
be so directed by the Sanitary Authority, he shall 
himself inspect and examine any animal, carcase, 
meat, poultry, game, flesh, fish, fruit, vegetables, 
com, bread, flour, or milk, and any other article to 
which the provisions of the Public Health Act, 
183^, in this behalf shall apply, exposed for sale, 
or deposited for the purpose of sale or of prepara- 
tion for sale, and intended for the food of man, 
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which is deemed to be diseased, or unsound, or 
unwholesome, or unfit for the food of man ; and if 
he finds that such animal or article is diseased, or 
unsound, or unwholesome, or unfit for the food of 
man, he shall give such directions as may 
necessary for causing the same to be dealt with by 
a Justice according to the provisions of the statutes 
applicable to the case 

*9. He shall perform all the duties imposed 
upon him by any by-laws and regulations of the 
Sanitary Authority, duly confirmed where con- 
firmation IS legally required, in respect of any 
matter affecting the public health, and touching 
which they are authorised to frame by-laws and 
regulations 

‘10 He shall inquire into any offensive process 
of trade carried on within the district, and report 
on the appropriate means for the prevention of any 
nuisance or injury to health therefrom 

‘II He shall attend at the office of the Sanitary 
Authority or at some other appointed place, at 
such stated times as they may direct 

‘ 12 He shall from time to time report in 
writing to the Sanitary Authority his proceedings, 
and the measures which may require to be adopted 
for the improvement or protection of the public 
health in the distnct He shall in like manner 
report with respect to the sickness and mortality 
within the district, so far as he has been enabled to 
ascertain the same 

‘13. He shall keep a book or books, to be pro- 
vided by the Sanitary Authority, in which he shall 
make an entry of his visits, and notes of his 
observations and instructions thereon, and also the 
date and nature of applicatnns made to him, the 
date and result of the action taken thereon, and of 
any action taken on previous reports, and shall 
produce such book or books, whenever required, to 
the Sanitary Authority 

‘ 14 He shall also make an annual report to the 
Sanitary Authority, up to the end of December in 
each year, comprising a summary of the action 
taken, or which he has advised the Sanitary 
Authority to take, during the year, for preventing 
the spread of disease, and an account of the sanitary 
state of his district generally at the end of the year. 
The report shall also contain an account of the 
inquiries which he has made as to conditions in- 
jurious to health existing in the distnct, and of the 
proceedings in which he has taken part or advised 
under any statute, so far as such proceedings relate 
to those conditions ; and also an account of the 
supervision exercised by him, or on bis advice, for 
sanitary purposes over places and houses that the 
Sanitary Authority have power to reflate, with 
the nature and results of any proceedings which 
may have been so required and taken in respect of 
the same during the year. The report shall also 
record the action taken by him, or on his advice, 
during the year, in regard to offensive trades, to 
dairies, cow -sheds, and milk-shops, and to factories 
and workshops The report shall also contam 
tabular statements (on forms to be supplied by us 
[Local Government Board], or to the like effect] of 
the sickness and mortality within the district, 
classified according to diseases, ages, and localities. 

‘ Provided that, if the Medical Officer of Health 
shall cease to hold office before the thirty-first day 
of December in any year, he shall imke the like 
report for so much of the year as shall have expired 
when he ceases to hold office. 
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* 15. He shall give immediate information to us 
of any outbr^k of dangerous epidemic disease 
within the district, and sli^ transmit to us a copy 
of each annual report and of any special report. 
He shall make a special report to us of the grounds 
of any advice which he may give to the Sanitary 
Authonty with a view to their requinng the closure 
of any school or schools, in pursuance of the Code 
of Regulations approved by the Education Depart- 
ment, and for the time bemg in force. 

* 16 At the same time t^ he gives informadon 
to us of an outbreak of an infectious disease, or 
transmits to us a copy of his annual report or of any 
special report, he shall give the like information or 
transmit a copy of such report to the Coun^ Ouncil 
or County Councils of the county or counties within 
which his distnct may be situate. 

‘17 In matters not specifically provided for in 
this Order he shall observe and execute any instruc- 
tions issued by us, and the lawful orders and direc- 
tions of the Sanitary Authonty apphcable to bis 
office. 

‘ 18 Whenever we shall make regulations for all 
or any of the purposes specified in section 134 of 
the Public Health Act, 1075, and shall declare the 
regulations so made to be in force within any area 
compnsing the whole or any part of the distnct, be 
shall observe such regulations, so far as the same 
relate to or concern his office * 

These duties have been considerably augmented 
by the provisions of subsequent Acts of ParUament ; 
such, for instance, as the Factory and Workshops 
Acts H. Timbrell Bulstrode. 

PUERILE a boy). — This word is associ- 

ated in medicine with the respiratory murmur when 
it is exaggerated, possessmg the characters heard 
over the lungs in a healthy child. Set Physical 
Examination. 

PUERPERAL DISEASES. ->The diseases as- 
sociated with partuntion, which fall for considera- 
tion in the present article, are; (x) Puerperal 
Convulsions ; (2) Puerperal Fever ; (3) Puerperal 
Pentonitis , and (4) Puerperal Embolism and 
Thrombosis of the Pulmonary Artery Certain 
other pathological conditions of equal unportance, 
occurnng during the puerperal state, are more con- 
veniently discussi^ under their several special names. 
See Pelvic Abscess ; Pelvic Cellulitis , Pelvic 
Peritonitis ; and Phlegmasia Dolens Puer- 
peral insanity is desenbed in the article Insanity, 
Vaneties of. 

I. Puerperal Convulsions.— Synon. : Puer- 
peral Eclampsia ; Eclampsia Gravidarum^ Partun* 
enitum, vel Puerperarum ; Fr. Convulsions des 
Femmes Enceintes et en Couche\ Ger. EAUtmpsU 
in dor Schwangerschaft und im Wochenbett, 

Definition.— A peculiar kind of epileptifon^ 
convulsions, characterised bj^ loss of consdousoess 
and sensibility, together with tonic and clonie 
spasms ; occurnng in the later months of pregnancy, 
&ring labour or after dehveiy, and direcuy con- 
nected with these states \ and causmg great danger 
to the lives of both mother and child. 

/Etiology.— T wo conditions which fiiTour the 
occurrence of eclampsia are : (t) a first pregnancy^ 
and (2) the presence of twins in utoro. The patho- 
logy of the condition is by no means certalo, ^ 
it IS therefore not surprising to find that numerous 
theories have been brought forward tp qqplam its 
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causation. The frequent association of this disorder 
with albuminuria had till lately given rise to the 
belief that it is the result of uraemia ; hut numerous 
cases have been observed in which albumen was 
present in the urine in Urge quantity without con- 
vulsions occurring. Cases too have been recorded 
in which no albumen was found in the urine, but 
it is probably present in every case, although 
owing to its rapid appearance and disappearance 
it may not be found at the particular time the urine 
is examined. 

The toxsemic theory of eclampsia is the one that 
has most supporters at the present day. It has 
been shown that in women suffering from eclampsia 
the toxicity of the blood-serum is increased, and the 
toxicity of the urine is proportionately diminished, 
and it has also been shown that in these patients 
there is a period after the cessation of the fits when 
the toxicity of the urine is s^ain increased. These 
facts tend to prove that there is an accumulation of 
certain toxins in the blood of eclamptic patients. 
During pregnancy the presence of the foetus calls 
fox increased metabolism on the part of the maternal 
tissues, and this is of necessity accompanied by 
an increased production of excrementitious matters. 
In a perfectly healthy woman the liver and kidneys 
are capable of dealing with such an excess. If, 
however, for some reason the functions of the liver 
are, for the time being, interfered with, it may be 
assumed that various toxic matters will pass into the 
circulation unchanged and with their virulence 
undiminished. Th^e presence of albumen in the 
urine may be regarded as one result of the action of 
some such poison upon the renal epithelium, and 
the accompanying interference with the excretory 
functions of the kidneys Mrill lead to a further ac- 
cumulation of these toxic bodies in the blood of the 
patient. A point will at length be reached at which 
there is present a sufficient quantity of these poisons 
in the blood to set up convulsions and coma. Such 
a view is supported by the fact that the changes in 
the kidneys are frequently similar to those seen in 
TOtients dying of acute infectious diseases, and that 
Bouchard has isolated from the urine substances 
cajpable of producing convulsions and coma when 
injected into animals. The exact nature of the 
poisons, the seat of their formation, and whether 
this b in every case within the body, b uncertain. 
That the poison b not urea has l^en shown by 
Bradford, who has demonstrated that there is no 
excess of thb sul^tance in the blood or in the 
tissues of patients dying of eclampsia. It has been 
suggested that it b the product of the growth of an 
oiganbm, but there is not sufficient evidence to 
support such a view. 

Symptoms, — Puerperal eclampsia is happily 
not of common occurrence, its estimated frequency 
being about once in 500 cases. The studies of 
Gol^>eqg show that the disease appears first in 
about 21 per cent, of the cases dunng pregnancy, 
in 56 per cent, during labour, and in 22 per cent 
during the puerperium. Occasionally the outbreak 
occurs without warning, but usually there arc pre- 
monitory symptoms. TTie most frequent of these 
b oedema of the feet and legs, which may extend to 
the vulva, abdomen, fece, and upper extremities, 
ai^ should at once suggest an examination of the 
urine, which will almost invariably be found to 
con^n albumen in more or less quantity, with a 
diminution in the total quanti^ of urine mi in the 
amount of urea which should be excreted. The 


specific gravity is high, and sometimes casts may be 
found. Other premonitory symptoms are headache, 
generally frontal, but occasionally limited to one 
side ; epigastric pain or vertigo ; loss of memory ; 
and derangements of vision, such as amblyopia, 
diplopia, and flashes of li^ht before the eyes. 

When the convulsive sebure occurs it cannot be 
mistaken. The eyes first become fixed, and rapid 
contraction of the muscles of the face occurs, with 
rolling of the eyeballs, the pupils being lost under 
the upper eyelids. The face becomes turned first 
towaras one shoulder, then towards the other. The 
convulsions rapidly extend to the other parts of the 
body; after a short period of tonic contraction 
violent clonic spasms occur. The face becomes 
livid, the tongue is protruded, and, if care be not 
taken, it is lacerated by the teeth, colouring the 
firothy saliva which is emitted at the angles of the 
mouth. The thumbs become clenched in the palms, 
and violent jerkings of the arms occur, while the 
muscles of the face give rise to a variety of contor- 
tions. Sometimes involuntary evacuations of the 
bladder and rectum occur during the fit. There is 
total loss of consciousness and sensation. After a 
few minutes the symptoms gradually subside ; a 
longer interval occurs between the clonic muscular 
contractions ; the face loses its lividity ; and the 
breathing becomes more tranquil. When the first 
fit has passed off, the patient may recover her 
consciousness ; but if another occur with rapidity, 
and very little time elapse between the paroxysms, 
complete coma resulting in death may soon super- 
vene. Where there is a considerable time between 
the attacks, it may be many hours or days before 
consciousness is restored, and recovery takes place. 
A remarkable feature of this disorder is that when 
the patient becomes sensible, and is restored to 
health, she has invariably no recollection of what 
occurred, not only during her illness, but for some 
time preceding the fits. 

Prognosis. — This depends upon the severity 
and frequency of the paroxysms. It is generally 
considered that about 20 per cent, of the mothers 
die. The earlier the convulsions appear in labour, 
the more unfavourable the prognosis. The longer 
the labour and the more difficult the delivery, the 
deeper is the coma and the less the prospect of 
recovery. In about 30 to 40 per cent, of the cases 
in which the fits begin daring labour, they persist 
after delivery. In cases beginning after the child 
is bom, the mortality is not more than 12 per 
cent. 

Morbid Anatomy. — Almost any variety of 
change may be found in the kidneys. In many 
cases the renal epithelium shows signs of acute 
degeneration, suco as is seen in patients dying 
from septicaemia. In the liver the most frequent 
condition is the occurrence of hsemorrhages, with 
degeneration of the liver-cells, and the formation of 
minute necrotic areas. Haemorrhages, no doubt due 
to the convulsions, are often found in the lungs 
and the spleen. 

Treatment. — Recognising that ‘prevention is 
better than cure,* we must first consider what is 
best to be done when premonitory symptoms arise. 
The occasional examination of the unne of preg- 
nant women should always be carried out, and 
is urgently called for whenever oedenMi of the feet 
or other parts is noticed. Slight traces of albumen 
are not infrequent, and are of no importance ; but 
persistent albuminuria to any considerable amount 
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f equir«s most careful watching and treatment, and 
the amount of urea pas^ in the twenty-four hours 
should be ascertnmed. A strict milk-diet, and the 
administration of diuretics and iron, with hydra- 
g<^e purgatives, should be tried j but, if little or 
no improvement takes place, premature labour 
should be induced, since it gives very good results 
in these cases. When convulsions occur, there are 
two objects to be aimed at— the lessening of the 
irritability of the nervous system, and the elimina- 
tion of the poison from the body Since the latter 
has possibly an intestinal origin, free purging 
should be at once procured by the administration 
of croton oil The patient is to be placed in a hot- 
mr- or vapour-bath, and kept in this until she 
perspires freely. If the power of swallowing 
Is present, some hot brandy and water may 
be administered, but if she be unconscious, no 
attempt should be made to give stimulants or food 
except through a stomach-tube Venesection to 
the extent of thirteen to fifteen ounces of blood may 
be practised if the patient be not very anaemic or 
feeble {see Venesection) Normal saline solu- 
tion [see Saline Solution, Infusion of) should 
then be introduced into the vein to the amount of 
several pints The object of this * treatment * is to 
get nd by the venesection of a certain amount of 
the poison, and by the introduction of the saline 
solution to so dilute the remainder as to render its 
elimination by the skin and kidneys more probable 
The combination of * infusion * with venesection 
meets many of the objections urged against the 
employment of the latter alone The results of 
this mode of treatment are encouraging To lessen 
the irritability of the nervous system, the best drug is 
morphine Half a gram may be given hypodermi- 
cally, and if the fits continue or the patient 
remains restless, further doses of J gr may be 
p^iven every half-hour or so. Veit has administered 
in this way as much as 3 grs of morphine within 
four to seven hours 

If the patient be not comatose or under the 
influence of the morphine, chloroform should be 
given while any manipulations are being earned 
out, or until the morphine has had time to produce 
Its effect, but the prolonged administration of 
•chloroform should be avoids, as it is not without 
danger 

When the patient is completely comatose and no 
.dts are occurnng, neither morphine nor chloroform 
need be given In such cases reliance must be 
placed upon baths, venesection and * infusion * If 
the patient be so feeble or anaemic as to render the 
practice of venesection too dangerous, it must be 
omitted, but even in such a case benefit may be 
derived from the subcutaneous injection of sdine 
fluid {see Hypodermic Medication). Pilo- 
•carpine should be avoided, and morphine acts more 
certainly and speedily than chloral hydrate or potas- 
sium bromide. These latter drugs, however, given 
either by the mouth or by the bowel, are used by 
many practitioners who are not satisfied as to the 
safety of administering morphine in these cases. 

The patient must be guarded against injunng 
herself aunng the fits. Labour should be allowed 
to proceed naturally, only such aid being given as 
can be rendered without unduly disturbing the 
patient. Acceuchment forci should never be 
practised. For the convulsions occurring after 
•delivery the administration of morphine is usually 
sufficient. 


2. Puerperal Fever. —Synon. : Childbed 
Fever; Puerperal Septicsemia; Surgical Septi- 
caemia; Fr. Ftivre I^rpirale\ Ger. Puerperai* 
Heber ; Kin(ff>ettfieber, 

Definition. — A continued fever of a contagious 
character, occurring in connection with childbirth 

Pathology and iETiOLOGY — Numerous 
theories and hypotheses have been suggested in 
regard to the nature and relations of puerperal 
fever, or puerperal septic infection, but it is now 
generally accepted that it is the same disease as 
surgical septicaemia, occurring in a puerperal 
patient. It must be distinguished from sapreemta 
or septic intoxication^ m which the patient suffers 
from poisoning by the absorption of the chemical 
roducts of putrefaction, the decomposing material 
eing generally retained portions of membranes or 
placenta Puerperal infection is due to the entrance 
into the patient’s body of certain organisms and 
their multiplication m the blood, in the tissues, or 
in both 

The organism that most commonly causes the 
disease is the Streptococcus pyogenes, but in some 
of the cases other organisms have been found either 
alone or m association with the streptococcus The 
commonest of these are the Staphylococcus albus, 
S aureus and S citrus, the Gonococcus, the Bacillus 
coll communis, the Pneumococcus and the 
diphthena-bacillns The genital canal of the healthy 
woman may be considered as containing no patho- 
genic or disease-producing organisms. It is 
possible, however, that under certain conditions the 
non-pathogenic organisms which are present may 
attain an increased virulence, and by invading the 
tissues lead to a general infective process. Such 
an explanation may account for the very uncommon 
cases of so-called autogenetic septicaemia occurring 
m patients who have not been exposed to any 
possibility of local mfecuon In a few cases the 
poison IS denved from some local source such as 
the rupture during labour of a suppurating ovarian 
cyst or of a pyosalpinx. It is quite certain, however, 
that in the great majonty of cases the patient is 
infected by the fingers of the attendants, by the 
instruments used, or by contact with infected 
fomites. 

The virus usually enters the body through the 
placental site, but it may find its way through any 
of the lesions in the cervix, vagina, or penneum 
resulting from labour The actual sources of the 
conta^on are other cases of puerperal fever, infected 
wounds, cases of erysipelas, the throat in cases of 
scarlet fever, the post-mortem room and the 
dissecting room A patient who is suffering from 
saprsemia or septic intoxication is very hkely to 
acquire general septic infection, and the disease is 
also predisposed to by extensive injuries to the soft 
parts, by exhaustion from prolonged labour or 
^morrhage, by grave emotional disturbances, 
and by exposure either to cold or to poisoning by 
Sewer-gas Besides her liabihty to these general 
predisposing causes, the parturient woman is 
speciallpr prone to septic infection because of the 
deep situation of the wounds in the genital canal, 
and because of the excessive develi^ment of the 
veins and lymphatics in the wall of the pr^naflt 
uterus. 

Anatomical Charactbrs.— A fter Its introduc- 
tion at some raw surface the virus may invade the 
body generally either through the veins or the lym- 
phatics, giving rise to the so-eollcd venous -or 
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lymphatic forms of septicsefma. In very acute 
cases death may occur without the development df 
any local lesion. More commonly, however, acute 
in^mmatory affections of some part of the genital 
tract are present. If the vagina be involved, its 
mucous membrane is red, congested and swollen, 
and ulcers covered with diphtheritic membrane may 
be present either in the vaginal walls or in the 
cervix. The walls of the uterus are soft and 
oedematous, the mucous membrane is often slough* 
ing, and covered with greyish-red debris, numerous 
cocci are present in the mucous membrane and the 
muscular tissue. They may invade the peritoneal 
cavity though the Fallopian tubes, setting up sal- 
pingitis and peritonitis, or directly through the 
lymphatics and veins of the uterine wall. Small 
miliary abscesses are often met with, due to the 
presence of pus in the veins and lymphatic spaces. 
In the very acute cases of infection by the strepto- 
coccus the mucous membrane of the uterus is very 
little altered, and may feel quite smooth to the ex- 
amining finger. The pelvic cellular tissue frequently 
becomes affected. The peritoneum is almost cer- 
tainly involved, and a coagulated exudation or 
fluid pus is found in the folds around the uterus, in 
Douglas’s pouch and elsewhere, or the peritonitis 
may be diffuse, and associated with pleurisy and 
pericarditis and effusions into the joints. If the 
absorption has taken place through the veins, 
broken-down thrombi will be found, and from these 
embolic pysemic foci and abscesses may occur in 
the lungs ; the spleen is almost always enlarged, 
and embolic infarcts may be found in it, as well as 
in the kidneys. Endocarditis and meningitis may 
arise j and sometimes, though rarely, septic panoph- 
thalmitis and destruction of the eyeball. 

Symptoms. — In no disease do the symptoms 
vary more than in puerperal fever, depending upon 
the violence of the fever, and the localities attacked 
by the poison. The fever generally originates 
within four days after delivery, though sometimes 
later, very rarely after the fifth day. Occa- 
sionally there is insomnia and restlessness pre- 
ceding the rise of temperature, or a feeling of 
depression, with headache ; often the first symptom 
is a rigor. In cases of zapramia or septic intoxica- 
tion the temperature may be only slightly elevated 
to 101^ or 102°. In most of the acute cases of 
septic infection there is a sudden, rapid rise, ac- 
coD^nied by a rigor, che temperature reaching 
104° or 105°, It may be maintained at a uniformly 
high level, the initiM rigor not being repeated, or 
marked oblation and frequent rigors may occur. 
These usually accompany the formation of secondary 
pyaemic fod. The pulse becomes rapid and feeble, 
130 or more per minute. It is often a better guide to 
the patient’s condition than the temperature, since 
the latter in some of the most fatal cases may be 
hardly above the normal, or even below it The 
skin is generally hot and dry, and fugacious scar- 
ladniform rashes may appear. Vomitii^ frequently 
occurs early, the ejecta being like con^-grounds, 
and of a p^liar odour. Diarrhoea Is often verv 
troublesome, and the evacuations are hoiribly foeticC 
The tongue soon becomes coated with a heavy fur, 
later on becoming dry and rough; and sordes 
appear on the lips. There is often acute pain in 
the abdomen, with tenderness and swelling ; but 
peritonitis with efiluHon may occur without any of 
^ese symptoms. Sometimes the tender, sub- 
Involute uterus can be felt in the hypogastrium. 


The lochia are generally suppressed, and the secre* 
tion of milk arrested, though sometimes the mamrr^ 
are hard and painful. If present, the lochia are in 
some cases very offensive and in other cases quite 
free from odour. 

The spleen is frequently enlarged and easily felt. 
As a rule, the intellect is unimpaired, though low 
muttering delirium frequently precedes death. 
The breathing is short and hurried. Pneumonia, 
pleurisy, or pericarditis occasionally ensues. 
Jaundice or albuminuria may be present. Thei 
joints may swell and suppurate ; and abscesses may 
form in any part of the body. 

Course and Terminations. — The disease, if 
of the lymphatic variety, begins very early, and 
generally runs a r^id course, terminating fatally 
within a week. The pulse becomes more ana 
more rapid and feeble ; the breathing more hurried 
and panting ;> tympanites sets in ; a cold clammy 
sweat breaks out ; finally hiccough, subsultus, and 
low muttering delirium come on, with frequently 
incessant vomiting ; and the patient sinks from ex- 
haustion. The venous variety generally shows 
itself much later, is of much longer duration, and 
is associated with erratic rigors, and an absence of 
abdominal distension. 

Diagnosis. — A marked rise of temperature 
within the first week after delivery is usually due to 
septic infection ; other possible causes are constipa- 
tion, mastitis, the onset of some acute illness, such 
as pneumonia, or emotional disturbance in a 
neurotic patient. 

The diagnosis between septic intoxication and 
septic infection can usually be made by discovering 
retained and decomposing portions of placenta or 
membranes in utero, and by the fall of temperature 
and rapid recovery of the patient which follow 
their removal. 

Treatment. — (i) Propkylcutic.—'lhh is of the 
greatest importance. How successfully it can be 
carried out is shown by the results obtained at the 
present day in Lying.in Hospitals. In these 
institutions, which, in the pre-antiseptic days, 
were hot-b^s of puerperal fever, and e:^ibited in 
many instances a mortality $0 excessive that they 
had to be closed, under mcmern conditions it Is the 
rarest possible thing for a case of septic infection to 
occur. In view of the fact that the poison is almost 
always introduced into the patient’s body from with- 
out, it is necessary to ensure that everything that 
comes in contact with the patient is surgically 
clean. At the commencement of labour the 
woman’s vulva, thighs, buttocks, and the lower 
part of the abdomen must be carefully washed with 
soap and water. Before any internal examination 
is made the vulva must be sponged over with 
some antiseptic solution, such as 1 in 1000 per- 
chloride of mercury. The doctor and the nurse on 
evety occasion before touching the patient’s 
genitalia must thoroughly wash their hands with 
soap and water, and then scrub them in an anti- 
septic solution, such as i in 1000 perchloride of 
mercury. Sponges should never be used, wool- 
swabs wrung out of an antiseptic lotion being em- 
ployed instead. All instruments, which should be 
constructed entirely of metal or glass, must be 
sterilised before use by boiling. Glycerine of pei^- 
chloride of mercury x in 1000, or carbolised vase- 
line, should be used as a lubricant. Failing either 
of these the finger may be anointed with a piec^t 
of soap the outer layer of which has been washed 
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off Cold cream » or lard, or dirty vaseline must 
not be used. Va^nal examination must be made 
as infrequently as possible, abdominal palpation 
being practised instead. Since the genital canal of 
the healthy woman contains, as a rule, no disease* 
producing organisms, vaginal douches need not be 
employed either before, dunng, or after labour, 
except under special circumstances If, for 
instance, there be a profuse purulent discharge, 
and a suspicion of gonorrhoea, a douche should be 
given to diminish the nsk of ophthalmia neona* 
torum Special care must be taken that no portion 
of placenta or membranes be retained %n utero^ and 
if this occur it must at once be removed with the 
finger Attention should be paid to the patient’s 
general health so that she may enter upon labour 
under the most favourable conditions The lying- 
in room should be roomy and welbventilated, it 
must not communicate with a water closet or a 
bath-room, and any fixed washing-basins in it must 
have their pipes plugged, and must not be used. 
If It be necessary for the practitioner to attend a 
case of midwifery when he has recently been in 
contact with a case of septic infection, he should, 
after the most thorough cleansing of his hands, put 
on a pair of thin india-rubber gloves which can be 
sterilised by soaking m a strong antiseptic solution. 
After delivery the discharge should be absorbed 
by some form of antiseptic pads, and each time that 
they are changed the vulva should be cleansed 
with some efficient antiseptic lotion, the nurse ob- 
serving the same precautions as during labour. 

(2) General —If the temperature nses during the 
first week after delivery, and no condition other 
than some septic mischief can be found to account 
for the fever, the uterus should be explored with 
the finger, especially if there be any doubt as to 
whether the whole of the placenta and membranes 
have come away If retained portions of placenta or 
membranes be found, they must be scraped away 
with the finger, and the uterine cavity washed out 
with some quarts of a weak antiseptic solution, such 
as creoline half a drachm to the pint If an offensive 
discharge continues, the intra-utenne douche may be 
repeated ; but this should not be done if the uterus 
IS found to be empty and its mucous membrane 
smooth. Curettage of the recently pregnant uterus 
should not be practised ; a pair of ovum- forceps 
may be used with care tq separate any piece of 
placenta so adherent that it cannot be removed by 
the finger A careful examination must be made 
of the vulva and vagina, and any ulcers present 
swabbed over with aim 500 solution of perchloride 
of mercury Vaginal douches, if necessary, may be 
given two or three times a day. 

Further treatment must be directed towards keep- 
ing up the patient’s strength so as to enable her 
to combat the poison. For this good nursmg is 
essential It is of the utmost importance that 
nutritious fluid food, and as much alcohol as may 
be necessary, be administered in small quantities 
at frequent intervals. If vomiting prevent food 
being ^ven by the mouth, resource must be had 
to nutnent enemata and sunpositories. Pam and 
sleeplessness may be treated with opium or mor- 
phine Abdominal pam is best relieved by bella- 
donna fomentations, or poultices sprinkled with 
laudanum, and abdominal distension by turpentme 
enemata, or the introduction of the rectal tube. 
The most usefiil druM for internal administration 
are quinine, Warburg^s tincturei ammonium carbo- 


nate, turpentine and strychnine. The latter should 
be given in large doses. Inhalajtion of oi^en may 
be necessary. The daily transfusion of half a pint of 
* normal ’ saline fluid under each breast appears to be 
of service and does no harm {see Saline Solution, 
Infusion of) It assists the circulation, and the 
action of the skm and kidneys, and so no doubt 
helps to eliminate the poison. If the temperature 
nse to a dangerous degree, an ice-cap may be 
applied to the head, or the patient cold-sponged 
or enveloped in a cold pack. The results ob- 
tained from the use of antistreptococcic serum are 
still doubtful, but in cases ot pure streptococcic 
infection it appears to be benenoal. If it is to 
produce any result, it must be employed early in 
the case and persevered with If localised suppu- 
rative peritonitis occur the abscess must be opened 
where it tends to point, and encysted collections of 
pus, such as a pyosalpinx or suppuratmg ovanan 
cyst, require treatment on ordinary surgical pnn- 
ciples. The most abundant supply of fresh air 
tnat can be admitted with safety would be secured. 

3 Puerperal Peritonitis —This, though a 
very frequent complication of puerperal fever, at 
times occurs independently of it, other symptoms 
than those consequent upon the local inflammatory 
attack being absent. It may arise from the rupture 
of a pyosalpinx, or an ovanan cyst, or by the trans- 
mission of infection through the Fallopian tubes or 
the lymphatics of the utenne wall. 

Anatomical Characters.— The post-fnortem 
appearances assoaated with puerperal peritonitis 
differ from those described m connection with puer- 
peral septicaemia only inasmuch as they are confined 
to the pentoneal cavity There will probably be 
found an abundance of effused serum or sero-pus, 
and fiaky lymph, and intense congestion of the 
peritoneum , the abdominal viscera will here and 
there be glued together, and covered with a yellowish 
exudation which can be stripped off, leaving a raw 
bleeding surface. In some cases all that is found 
in the pentoneal cavity is a dirty thm fluid consist- 
ing of serum, some blood, and countless micro- 
oi^amsms The uterus will probably be found 
abnormally soft 

Symptoms — Generally withm a week following 
delivery a well-marked rigor occurs, followed by 
febrile disturbance. The patient complains of acute 
pain in the lower part of the abdomen, at first in 
one particular spot, but soon spreading over a larger 
area, and often recurring m acute paroxysms. The 
thighs become flexed on the abdomen to rebeve 
the tension , the belly becomes much swollen, and 
excessively tender; and there is generally much 
tympanites, with obstinate constipation. There is 
an extremely anxious pinched expression of the feme, 
and the pulse is very characteristic, being quick, 
wiry, and incompressible Vomiting soon sets in, 
and IS frequent and persistent. If the disease do 
not give way, the abdomen becomes more swollen 
and tense, and no pressure upon it can be borne. 
Everything that is taken is vomited ; the pulse be- 
comes more rapid and feeble; the tongue is dry 
and raspy ; the patient complains of intense thirst ; 
the constipation gives way to diarrhoea; the skin 
becomes clammy, and the extremities cold ; and the 
patient dies, usually within three to seven days from 
the onset of the symptoms. There may, however, 
even in the worst cases, be no abdominal tenderness 
or uun, and no fever. 

Treatment.— H ot fomentations and eounter* 



1356 PUERPERAL DISEASES 

irritants, such as turpentine, and in some ca^s iced 
flannels, are often ox great service in subduing the 
local inflammation and relieving pain. In the first 
stage a copious enema of thin gruel with castor-oil, 
to obtain a free action of the bowels, should be 
^ven. Where there is much t3nnap*mites, the addi- 
tion of turpentine may be of benefit in dispelling the 
flatus. If vomiting prevent nourishment being 
taken by the mouth, stimulant and nutritive enemata 
must be given every six to eight hours. For the 
relief of excessive pain, or where the issue is cer- 
tainly fatal, morphine may be administered. 
Strychnine in doses of ^ or ^ of a grain may be 
given hypodermically every hour for its effect upon 
the heart and nervous system. The performance 
of abdominal section with free flushing out of the 
peritoneal cavity often offers the only possible chance 
of recovery. 

4 . Embolism and Thrombosis of the Pul- 
monary Artery. — Definition. — The occur- 
rence of a blood-clot in the right side of the heart 
or pulmonary arteries, either formed in situ or con- 
veyed there from a distance by the blood-current, 
often giving rise to sudden death after delivery. 

Anatomical Characters. — The condition of 
the blood in pregnancy and the puerperal state 
renders it liable to form a coagulum, and this may 
occur in distant vessels. It is well known that in 
the later months of pregnancy the amount of fibrin 
in the blood is very greatly increased. Together 
with this, a diminution in the volume of the blood 
from uterine hsemoirhage produces a state of exhaus- 
tion, which causes a great predisposition to throm- 
bosis. If, therefore, such having occurred in distant 
vessels, a portion of coagulum become detached, 
and be carried away till it reach the pulmonary 
arteries, embolism is the result, and this is one of 
the great causes of sudden death occurring after 
parturition. Some writers affirm, however, that 
pulmonary thrombosis may occur independently of 
embolism ; large, firm, decolourised coagula have 
been found, on post-mortem examination, occupy- 
ing the right side of the heart and the larger branches 
of the pulmonary arteries, which have evidently 
formed there, all traces of thrombosis elsewhere 
being absent. It is not certain that in all these 
cases a sufficiently careful search has been made for 
the primary thrombus. From a study of twenty- 
five cases Playfair concluded that if the accident 
occurred before the nineteenth day of the puerperium 
the obstruction is most probably due to a primary 
thrombosis ; after the nineteenth day to embolism. 

SvMFroMS. — These are common both to em- 
bolism and pnlmonaiy thrombosis. In the great 
majority of cases, the patient is suddenly seized with 
severe d3^pDoea ; she starts up and gasps for breath ; 
the face in some cases has been described as pale, 
in others livid. She feels she is dying, and calls 
out for air, although it is entering the lungs quite 
freely; the pulse becomes almost imperceptible; 
and generally death occurs very rapidly. If the 
patient be examined during the attack it is probable 
that a murmur will be beard over the site of the 
pulmonary artery. In some cases in which the clot 
1$ not sufficiently large entirely to obstruct the cir- 
culation in the lungs, it appears that absorption 
may ultimately take piace, and complete recovery 
ensue. 

Treatment.— In almost every case so rapidly 
iatal is the seizure that there is no time to think of 
tieacment. When, however, the attack idi not so 
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terribly rapid in its termination, every effort must 
be made to rally the patient, by the administration 
of stimulants, such as brandy, ether, or ammonia, 
If at hand. Ether may be given^ subcutaneously, 
and the ammonia in large doses, with a view to dis- 
solving the clot. If the patient survive the attack 
the most perfect rest must be enjoined, so as to pre- 
vent the coagulum from becoming dislodged, and 
to promote its absorption. See Pulmonary Ves- 
sels, Diseases of. Clement Godson. 

George F. Blacker. 

PUERPERAL INSANITY. Insanity, 
Varieties of. 

PUFFY TUMOUR (Pott’s).— Traumatic 
Meningitis, p. 979. 

PULLNA, in Austria. — Sulphated waters. See 
Mineral Waters. 

PULMONARY APOPLEXY. — A term for a 
certain form of hsemorrhage into the lungs. — See 
Lungs, Hsemorrhage into. 

PULMONARY DISEASES.— Lungs, Dis- 
eases of. 

PULMONARY HYPERTROPHIC OSTEO- 
ARTHROPATHY. p. 19. 

PULMONARY MURMUR. — This term may be 
employed in two senses, namely, as signifying, first, 
the respiratory sound heard over the lung ; or, 
secondly, a bruit heard in connection with the pul- 
monary artery and its valves. See Heart, Func- 
tional Diseases of ; Heart, Valves and Ori- 
fices OF, Diseases of ; PHYSICAL EXAMINATION } 
and Pulmonary Vessels, Diseases of. 

PULMONARY VALVES AND ORIFICES, 
Diseases of. See Heart, Valves and Ori- 
fices OF, Diseases of ; and PULMONARY VESSELS, 
Diseases of. 

PULMONARY VESSELS, Diseases of.— The 
vessels of the pulmonary circulation, more especially 
the veins, enjoy a considerable immunity from 
disease. Primary affections of these vessels are of 
most exceptional occurrence, and the causes lead- 
ing to their being secondarily involved are not 
numerous. It is not easy to account for this. The 
pulmonary arteries muen less often present those 
diseased states which are of frequent occurrence in 
the arteries of the systemic circulation, and are not 
even as commonly affected as the systemic veins, 
with which they somewhat more closely agree in 
point of structure, and in the kind of blo^ carried 
by them. The portal vein, which is comparable to 
the pulmonary artery in other respects besides its 
plan of distribution, would appear to be similarly 
free. For these reasons affections of the pulmonaiy 
vessels are rather of patholodcal interest than 
clinical importance ; in the majority of cases they 
are not to be recognised during life, or, if so, are 
beyond the application of any treatment. The 
trunk of the ait^, and especially the orifice in the 
right ventricle, is singularly liable to present con- 
genital abnormalities, which' are treated of in the 
article Heart, Malformations of. 

The diseases of the pulmonary artery will now be 
discussed in the following order : (i) Inflammation ; 
(3) Degeneration ; (3) Ulceration ) ^4) Dilatation 
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and Aneurysm ; (5) Stenosis ; (6) Rupture ; and 
(7) Embolism and Thrombosis. 

I. Inflam motion. — ^Acute artentis affecting the 
pulmonary artery is of very rare occurrence, and 
usually co-exists with acute endocarditis. Previous 
to birth It seems to be more liable to exist than 
subsequently, and some of the congenital deformi- 
ties of the pulmonary artery and its valve are to be 
attributed to it. After birth it is almost invanably 
associated with such acute blood-diseases as pyaemia, 
or with those pyrexial states which are apt to 
assume a septic character, as scarlet fever Emboli, 
especially if of a putrid character, which have 
become lodged in branches of the vessel, are liable 
to set up inflammation m the contiguous walls. 
Chronic arteritis, leading to atheroma, though far 
less frequent than in the aorta, is not of very rare 
occurrence, and under very much the same condi- 
tions, namely, increased strain of the vessels, asso- 
ciated with obstruction to the pulmonary circula- 
tion, and an hypertrophied right ventricle When 
the vessels have become much dilated, as from 
extreme mitral stenosis, the walls thus thinned are 
liable to undergo changes of a chronic inflammatory 
character See Arteries, Diseases of 

The anatomical characters correspond with the 
usual characters of artentis and arterio-sclerosis 

This state is only demonstrable after death ; 
during life it is not recognised, unless the valves be 
affected, by any known signs or symptoms, and a 
diagnosis of its existence has not hitherto been 
attempted Under such circumstances no plan of 
treatment can be laid down. 

2 Degeneration — Fatty degeneration — Fatty 
degeneration of ♦the intima, without any previous 
inflammation, occurs in the pulmonary as in other 
arteries 

Amyloid disease has been seen in the muscular 
coat of branches of the pulmonary artery 

3 Ulceration —As already said, inflammation 
of the vessel-walls very rarely extends to ulcera- 
tion of the inner coat, but owing to the extreme 
frequency of ulcerative destruction of the lung- 
tissue, the intra- pulmonary branches of the vessels 
are constantly involved Phthisis, abscess, or 
gangrene of the lungs, may each in their prepress 
invade the vessels, the walls of which, though offer- 
ing considerable resistance to the destructive pro- 
cess, sooner or later yield, and may cause a fatal 
haemorrhage, though very frequently this is pre- 
vented by thrombosis and obliterative artentis 

4 Dilatation and Aneurysm.— Anatomi- 
cal Characters — Varying d^ees of abnormal 
distension are not unusual, occurring m both sexes 
and in all ages beyond childhood, and are estimated 
as forming 3 per cent, of aneurysms of all kinds. 
The dilatation mav affect the trunk uniformly ; and 
an extreme case has been recorded where the cir- 
cumference of the vessel attained inches, the 
normal average being taken at 3J inches. Or, 
limited in extent, the bulging forms a sacculated, or, 
more rarely, a dissecting aneurysm of the trui^ or 
branches, from the size of a walnut to a pea, or 
even smaller, these latter being frequently multiple. 
The conditions which lead to these alterations in 
the normal calibre of the vessel are— (a) Those caus- 
ing a diminished resistance of their coats to ^e 
blood-pressure, especially if this be increased) which 
is often the case, by obliteration of some vessels, 
and conseouent rise in tension in the remaining 
ones ; or by general obstruction, such as ihitnd 


stenosis or emphysema would cause. (^) Those 
changes in the lung-structures which diminish 
the support of the vessels, and so allow of their 
yielding The results of artentis and atheroma 
will furnish the first condition, and ulceration 
and destruction of the pulmonary tissue as in local 
tuberculosis will provide the latter The trunk of 
the artery has been frequently found unduly dilated 
in anaemia. The walls of true aneurysms may be 
thicker or thinner than those of the healthy vessel, 
and It IS remarkable that their contents are said to* 
be never laminated coagula, even in the largest, 
but always fresh clots. See HEMORRHAGE, p. 621. 

Symptoms — When the mam trunk of the pul- 
monary artery is the seat of an aneurysmal tumour, 
there are the usual signs of pulsation and promi- 
nence in variable degrees, most marked to tne left 
of the sternum in the second intercostal space 
over the same area a systolic bruit of a superficial 
quality is to be heard, not conducted above the 
sternum or clavicles ; and a systolic thrill is to be felt. 
There is also accentuation of the second sound,, 
with the signs of hypertrophy of the nght ven- 
tncle Should the tumour be of any considerable 
size, it will give nse to those conditions which 
commonly follow an obstruction to the pulmonary 
circulation— namely, lividity, dyspnoea, cough, and 
general anasarca, with scanty, high-coloured unne ; 
and symptoms of pulmonary embolism may result 
from detachment of fragments of clot from the sac. 
In an exceptional case, pallor of the face was 
noticed. Pain behind the sternum, and headache, 
also exist Since the greater part of the artery is 
included within the Mncardiuiil, it is into that sac 
that rupture will probably occur Umform dilata- 
tion of the trunk of the artery may be accompanied 
by sufficient stretching of the cardiac onfice to 
cause regurgitation into the ventncle. 

The small aneurysms of the mtra-pulmonic 
branches give nse to no known symptoms until 
haemoptysis indicates their rupture 

Diagnosis — An aneurysm of the trunk of the 
pulmonary artery may have to be distinguished 
Horn a similar affection of the aorta, or from a 
post-sternal tumour to which pulsation has been 
communicated The tendency of pulmonary 
aneurysm to extend to the left side, and the non- 
conduction of the bruit to the vessels at the root of 
the neck, with the coincident signs of pulmonary 
obstruction, are rounds upon which to found a 
distinction, though the distinction from an aortic 
aneurysm is not always easy. 

Prognosis. — T his is of necessity grave, what-^ 
ever the size of the lesion, and many cases of fatal 
haemoptysis are due to rupture of a small-sized sac. 

Treatment.— How far such treatment as 
galvano-puncture, the administration of iodide of 
potassium, &c , as pursued m aneurysm of the 
systemic vessels, is applicable to similar affections 
of the pulmonary artery, is unknown. For thq 
treatment of the haemorrhage to which rupture m 
the smaller aneurysms gives nse, see Hemor- 
rhage, p. 621. 

5. Stenosis — A narrowing of the pulmonasy 
artery may take place at the onfice, in the conus 
arteriosus, or more rarely in the trunk, or main 
branches. In the former situations it is commonly 
congenital, the result of endocarditis or myomtlditis, 
which, if developed within the first three moaths> 
of foetal life, is almost invariably aocompsnied by 
some compensating lesion, such as intiavsntiicidar 



135 S PULMONARY VESSELS, DISEASES OP 


communication ; while if the affection of the heart 
be subsequent to the third month of development, 
the circulation is carried on through a patent 
foramen ovale and ductus arteriosus {see Heart, 
Malformations of). It is conceivable that stenosis 
of the conus arteriosus may be followed by 
secondary narrowing and closure of the pulmonaty 
artery, and also that defective development of the 
lungs may cause a narrowed vessel. The condition 
is very rarely due to any acquired change in the 
vessel- walls, although a case is recorded of stenosis 
of the artery from cartilaginous thickening and 
calcification of its coats. The calibre of the tube 
may be diminished by the pressure of tumours, 
such as an aortic aneurysm or adenoid growths, or 
by the shrinking of cicatricial tissue in the adjacent 
lungs, or from arteritis following on direct violence. 

When stenosis is developed at a very prly 
period of foetal life, the artery remains exceedingly 
narrow beyond the obstruction. When it occurs 
late, the vessel may be of normal capacity, and if 
inst^ciency co-exist with the obstruction, it may 
even be dilated. 

Symptoms. — Whatever be the cause of pulmo- 
nary stenosis, there will be a deficient supply of 
blood to the lungs, producing dyspnoea, and the 
obstruction to the circulation will give rise to all 
the signs and symptoms of general venous con- 
gestion, although to a le^ degree than in affections 
of Ae tricuspid orifice. Hypertrophy of the right 
ventricle — as evidenced by increased transverse 
measurement of the area of cardiac dulness, and a 
forcible impulse f?lt at the epigastrium, a basic 
thrill, a systolic bruit, of maximum intensity over 
the heart’s base, and conducted to the left of the 
sternum, but not audible along the course of the 
aorta and great vessels, and a marked accentuation 
of the second sound — is the most important result 
of this condition. Cyanosis is not a characteristic, 
and does not occur unless there be extreme venous 
congestion, or a communication between the two 
sides of the heart. The association of constriction 
of the pulmonary artery, both congenital and 
acquired, with tutocular phthisis, has now been 
too frequently observed for it to be r^arded as a 
coincidence only, and their relation as cause and 
effect is generally admitted. 

Treatment. — This affection is entirely beyond 
the reach of remedy. 

6. Rupture. — Violent effort and great excite- 
ment have been followed by rupture of the pul- 
monary artery, either of the trunk or main 
branches, when degenerated. Death is often 
instantaneous, though it may be delayed even some 
hours. Aneurysms tend to burst sooner or later ; 
those of the trunk usually opening into the pericar- 
dium, while the intra-pulmonary dilatations com- 
monly rupture into cavities in the lung. Ulcera- 
tion, as said, is of very rare occurrence, but a case 
is recorded of its existence and extension through 
all the coats of the vessel, with a suddenly fatal 
termination. Rupture of the pulmonary veins has 
been recorded. 

7. Embonsm and Thrombosis. — The pul- 
monary artery is especially liable to become 
plumed, both by substances locked in it from else- 
where, and by coagula originating in the vessel itself. 
Its relationship to the venous circulation explains 
this. Portions of broken-down clots developed in 
the ^emic veins, from whatever cause ; the contents 

hydatid and other cysts that have Ixirst into the 


venous current ; fragments of cancerous and othe^ 
new-growths, all of which readily travel onwards to- 
wards the heart, into the pulmonary artery, in 
the brwches of wMch they become lodged, according 
to their size. Once located, the plug will increase 
in size by the deposition on it of successive layers 
of fibrin, sometimes to such an extent as to 
obliterate all traces of the original obstructing sub- 
stance. Occasionally very large thrombi are de- 
tached in the systemic veins, and are arrested in 
the trunk and main branches of the pulmonary 
artery. The causes of thrombosis of the vessel are 
various. The rare occurrence of inflammation or 
degeneration of the artery renders obstruction of the 
vessel from primary thrombosis very uncommon ; but 
the development of clots in the smaller branches, 
in association with pneumonia, phthisis, gangrene, 
and other destructive lung-diseases, is frequent. 
In certain septic states, in severe malarial states, in 
parturient women, and in conditions of extreme 
ansemia, especially with diminished heart-power, 
when the blood is prone to dot in the vessels, the 
pulmonary artery is a favourite locality for this to 
occur ; though the not unusual occurrence of this 
condition in women after delivery is more probably 
embolic in character. Pressure on the pulmonary 
artery or its main divisions by aortic aneurysm, 
enlarged glands, or other mediastinal tumours, has 
been known to cause the formation of a thrombus 
in the vessel. Thrombi may commence in the 
right ventricle or, as would appear, sometimes on 
the semilunar valves, and extend into the trunk and, 
for variable distances, into the branches of the 
vessel. Such obstructions are frequently developed 
during the last hours of life, when the circulation is 
enfeeUed and slow. See Embolism ; Heart, 
Thrombosis of ; and Long, Haemorrhage into. 

Symptoms.— The symptoms will, of course, 
depend upon the extent and completeness of the 
obliteration of the pulmonary circulation. If only 
the smaller branches be occluded, the symptoms 
may be those of pulmonary infarction, and the 
very moderate dyspnoea or slight haemoptysis 
might be equally attributable to the phthisis or other 
lung-state which had determined the formation ot 
the thrombi. 

In another class of cases, when larger branches are 
blocked, very marked dyspnoea is developed, with 
such symptoms as are conveniently grouped under 
the term ‘ anginal,’ such as pain in the praecordia, 
a sense of great distress and faintness, palpitation, 
gasping, lividity, and extreme pallor, with cold 
sweats, but no loss of mental faculties, though 
often inability to speak, an almost imperceptible 
rapid or irregular pulse, and jactitation of the 
limbs. The onset of such a condition may be 
gradual or sudden ; in the former case it depends on 
the slow increase in size of a small thrombus ; in 
the latter on the sudden lodgment in some large 
branch of the artery of a solid substance that has 
entered the venous current. In some cases these 
^•mptoms are present to an extreme degree, and 
death follows in a few minutes ; in fact this lesion 
constitutes one of the causes of sudden death. The 
appearances are not those of asphyxia, and it is 
usual to attribute the very rapioly fatal result to 
^ncope or shock, as it would seem to be connectea 
in some way with an arrest of the nerve-governance 
of the heart. In that class of cases which do not 
terminate to quickly, it is usual to find that the 
symptoms abate somewhat, and may be followed at 
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a variable interval of hours, days or even months 
by a second or even several attacks, usually ending 
fatally. The post-mortem examination of such 
cases shows a thrombus of considerable extent, 
with indications of its having been formed at 
different times 

Examination of the chest reveals no diagnostic 
Signs. There is very likely to be a basic systolic 
murmur conducted along the course of the pul- 
monary artery ; but this is not constant, and the 
heart-sounds are often muffled and indistinct 

Diagnosis — This is often very uncertain The 
conditions in which thrombosis is usually met with, 
Such as in anaemic or parturient women, are those 
in which breathlessness, cardiac pain, and dis- 
comfort, and even a pulmonary haemic bruit, are of 
frequent occurrence The symptoms, when not of 
extreme rapidity, are very similar to those caused by 
stenosis of the pulmonary artery, which in itself is 
difficult to diagnose , and, lastly, the suddenly fatal 
cases are almost identical in their manifestations 
with rupture of the heart or of a thoracic aneurysm, 
or even angina pectoris The supervention of the 
above-detailed symptoms in a case of existing 
phlebitis, in a woman within twelve or fourteen 
days after child-birth, renders it highly probable 
that they are due to a clot in the pulmonary artery 

Prognosis — This is to be looked upon as of the 
gravest character, if once symptoms arise which 
indicate the existence of a clot in the pulmonary 
vessels The smallest plugs formed in branches 
which are being invaded by a progressive destructive 
change in the lungs, are protective in character, 
and prevent or diminish an hjemoptysis which 
erosion of the vessels might produce 

Treatment —In the most rapid cases death 
takes places before anything can be done , but in 
the less severe cases two points have to be attended 
to, namely, absolute rest, and free stimulation by 
brandy, digitalis, ether, and ammonia, for by such 
means only can any hope be entertained of pre- 
venting an extension of the clot Sinapisms over 
the cardiac region often afford relief, but opiates 
for the sleeplessness which is met with in some of 
the prolonged cases are very badly borne 

W H Allchin. 

PULSATION {pulsoy I beat) — Pulsation is a 
sensation of beating or throbbing, either objectively 
appreciated by inspection or palpation, or sub- 
jectively felt It originates in the presence of a 
pulse or rhythmical rise and fall of blood-pressure, 
whether normal or abnormal, in connection with 
the part where it is situated In most instances 
this IS either the heart or some large blood-vessel ; 
but in other instances the pulsation has a different 
ongin, especially when the phenomenon is abnormal. 
As instances of normal pulsation may be mentioned 
the cardiac impulse , the arterial pulse generally ; 
the pulsation of the umbilical cord ; and the beating 
of the fontanelles Abnormal pulsation may be 
referable (i) to dilatation of a blood-vessel, as in 
aneurysm ; (2) to /ascular dilatation and cardiac 
enlargement, as in aortic incompetence ; (3) to 
vascular dilatation and cardiac exatement, as in 
exophthalmic goitre; (4) to interference with the 
jMs^e of blo(^ through a vein, or even regurgita- 
tion into It, as in the jugular pulse tncuspid 
disease ; or {5) to the pressure of a tumour upon a 
large vessel, conveying the normal pulse unnaturally 
to the surface of the body, as m tumour of the 
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pancreas or pylorus. Pulsation may also be present 
(6) in any part when it is the seat of inflammation, 
the small vessels being dilated ; (7) in aneurysm by 
anastomosis ; (8) in malignant disease of bone, 
which may closely simulate aneurysm ; and (9) very 
rarely in connection with empyema. See Pleura, 
Diseases of 

With respect to the characters of this phenomenon, 
It IS of great practical importance to distinguish 
tnu expansile or eccentnc pulsation from pulsation 
which IS communicated only In the former case 
the seat of pulsation expands rhythmically in all 
directions ; in the latter case it is moved in one 
direction only, that is, it nses and falls under the 
influence of the motion conveyed to it 

The various patholc^cal conditions which give 
nse to pulsation, and their treatment, are nffly 
discussed under appropriate heads 

J Mitchell BrCce 

PULSE, The.— Synon. • Fr Le Pauls ; Ger. 
Der Puls —A pulse can be felt in any accessible 
artery, but the most convenient is the lower end of 
the radial artery where it runs over the radius If 
a finger be placed gently on the radial vessels it will 
be raised with each beat of the heart, owing to the 
varying resistance of the vessels It has been 
found by experiments on animals that a pressure, 
corresponding to the actual blood-pressure in the 
vessel as measured by a manometer, gives the 
greatest excursion When the pressure is insuffi- 
cient, the tissues outside the artery do not transmit 
the beat well, and when the pressure is too great 
the vessel cannot expand efficiently The pressure 
on the vessel flattens it, and what is felt is the 
return of the artery to a circular shape, as the 
blood-pressure varies It is not the distension of 
the artery by the passage of the blood which con- 
stitutes the pulse, but chiefly the vanations in the 
impulsive pressures which are suddenly transmitted 
along the artery with the varying changes in the 
pressure in the aorta These variations are more 
marked with a low artenal tension than with a 
high If three fingers be placed over the line of 
the artery, the first may be employed to produce 
varying pressures, the second to note the effect on 
the vessel beyond, and the third to cut off any 
regurgitant changes of the pressure in the vessel 
beyond The size of the vessel of course vanes, 
but the alteration is intensified by the application of 
pressure to the vessel 

The pressure which is applied by the first finger 
and which is required to obliterate the pulsaUon in 
the vessel beyond should always be noted This 
will be found to vary under different conditions. 
When the vessel is lax, the size of the vessel will 
be felt to be la^e, and a moderate pressure will 
be generally sufficient , when the vessel is con- 
tracted, the size will be felt to be smaller, but a 
greater pressure will be required to compress the 
vessel completely, so that no pulsation can be felt 
beyond 

It used to be assumed that the channel under the 
fingers, with its varying pressures and sizes, consisted 
only of the artery, and the presence of the veins was 
ignored. In 1897^ it was pointed out by Hill and 
^mard that the varying vessels conaost of ^ 
artery and the adjacent venee comites, and that tlie 
distension of the latter markedly altered the elm* 
racter of the pulse. With venous obstruction, the 
pressure in the vein may equal that in the artery^ 
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and both finger and sphygmograph are quite in- 
capable of determining how much is due to the 
vein and how much to the artery. Hence in all 
dispussions of the pulse and the size of the artery, 
as determined by the fing^er or hy various instru- 
ments, we must bear in rmnd that it is the size and 
the tension of the combined cord consisting of the 
vein and artery which we are discussing, and that 
many of the older discussions which dealt solely 
with the artery were in conset^uence not infre- 
quently erroneous in their conclusions. 

The movement of the vessel, as perceived by the 
finger, at first appears to be simple, but when 
registered by a sphygmograph it will be noticed to 
be complex, consisting of two or more waves, and 
it will be convenient to study these characters from 
the tracings, which are discussed under the article 
Sphygmograph. 

These characteristics may be best appreciated 
by placing three fingers over the radial artery and 
passing them to and fro. The fingers readily note 
the size of the pulse-wave, and the thickness and 
rigidity of the vessel wall, but they are not capable 
« recognising small variations in the size of the 
vessel under different conditions. 

A gradually increasing pressure is applied by the 
proximal finger. When the tension is low, the 
pulsation beyond is readily stopped, but when it is 
high the beat, which was at first not marked, becomes 
more striking, and the pressure required to finally 
obliterate the pulsation beyond will be above that 
which we learn by experience to be the normal. 
The middle finger notes when the pulsation ceases, 
pressure also b^ng applied by the distal finger to 
cut off the reflux current through the palmar arch, 
which is sometimes well marked. Observation 
with instruments shows that when the vessel is 
small and contracted, the finger under-estimates the 
amount of the pressure. The finger gives only a 
rough idea of the pressure, as no meth(^ by which 
the pressure is transmitted through a solid medium, 
such as the finger, can give reliable results when 
the thickness of the tissues over the vessels, as 
found in different individuals, varies. 

It will be convenient to consider in succession the 
following characters of the pulse and of the vessel : 
(I) Vessel-wail ; (2) Size of vessel ; (3) Tension of 
pulse ; (4) Rate ; (5) Rhythm ; (6) Characters of 
pulse ; (7) Amplitude of pulsation. 

1. Character of the Vessel -wall 8. — When 
the tension in the vessel is inhibited by firm 
pressure above, a finger rolling the artery gently 
Deneath it feeb whether it is Siickened, rigid or 
calcareous. It is also noticed whether it is tortuous, 
and an opinion can be formed as to the amount of 
atheroma and degeneration there is present. When 
the vessel is degenerate and inelastic, it also 
elongates, hence the circulation tends to make the 
vessel tortuous, and the curvature travels along the 
vessel, producing a locomotor pulse. 

2. The Size of the Vessels.-^^Although a 
finger will appreciate whether an artery is con- 
stricted or dilated, it will not detect small differ- 
ences ; nor can it record the size for comparison 
between one observation and another. The most 
convenient appeuatus for this purpose is the arterio- 
meter, designed by Dr. Oliver! This instrument 
measures the difference in the diameter of the 
vessels, when they have only the weight of the 
button resti^ on them, and when the compression 
has been sufficiently increased just to obliteiatt the 
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pulsation beyond. In using this instrument atten- 
tion must paid to several details . in order to 
obtain accuracy, and considerable practice is re- 
ared before reliable results can be obtained. 
The muscles of the arm must all be relaxed, the 
wrist, which, at the time of observation, should be 
at the same level as the heart, must be over- 
extended at a constant angle, and the radial side 
somewhat raised. The arteriometer, held between 
the finger and thumb, must be placed with the 
central button accurately on the vessel, care being 
taken that the two outer legs are well supported on 
the bone and tendons, and that the instrument is 
held quite vertically. Increasing pressure is then 
applied until no pulsation can be detected beyond. 
In this way the size of the compressible vessels may 
be measured, and although in health the size of the 
radial veins is negligible when the wrist is over- 
extended, this is not the case in asphyxia, when 
they may cause an increase of as much as *6 mm. 
Probably this will account for part of the increase 
in calibre, which is observed in recumbency, in 
some abnormal conditions when gravity becomes 
a potent factor. In a vigorous individual the 
splanchnic vaso-motor tone comes into play, to 
counteract the effects of gravity, and to prevent the 
blood from gravitating into the abdominal veins 
in excess, in the erect posture. Hence this tone is 
best studied by observing the effects of change of 
posture, and the calibre should be taken, both in 
the recumbent and in the sitting or erect posture. In 
health in the recumbent position, the calibres vary 
from I ’5 to 17 mm., and in the erect from 2*0 to 
2*3. In many normal conditions the calibre varies 
directly with the mean arterial pressure, but this is 
not universally so. 

In healthy, vigorous individuals the calibre is 
generally found to be at its minimum in the re- 
cumbent position. It is at a maximum, during the 
digestion of a full meal, after muscular effort, and 
as the result of fatigue, or when an individual is 
‘ out of health. * 

A. Conditions under which the radial calibre 
is diminished in size. — (i) Recumbent position. 
{2) Congenitally small artery j the mean pressure 
will then be normal, and the usual changes in 
calibre with alterations in posture will take place. 

(3) Exposure to great cold or to a temperature above 
100° F. (4) Massage in the form of pitrissage. 
(5) Low arterial pressure. (6) Arterial constric- 
tion ; in this condition the arterial pressure is raised, 
and the usual alterations due to changes of posture 
do not take place. 

B. Cofiditicns under which the radial calibre is 
increased in size. — (i) Bv exercise, digestion, ex- 
posure to a temperature between 97° and 103® F. , 
and by massage in the form of tapotement or 
effleurage. (a) Congenitally large vessel ; when the 
pressure and the variations with change of posture 
are normal. (3) Increased arterial pressure. 

(4) Dilated atheromatous vessels. 

C. Conditions under which the calibre ceases to 

vary with posture. — (i) Excessive blood-pressure. 
(2) Marked constriction of the vessels, as with 
me^m, hysteria, &c. (3) Arterial degeneration, 

as ID syphilis, chronic goutiness, Bright’s disease, 
and arterio-fibrosis. 

D. CopifUtions in which the calibre is less in the 
erect than in the horizontal posture, — (l) Neur- 
asthenia and exhauitioo, from whatever cause the 
latter may arise. 
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3 Tension — The tension of the wall varies 
directly with the blood-pressure, but also inversely 
as the diameter of the vessel The pressure can be 
roughly estimated by the finger, but the tendency is 
to under estimate the pressure when the artery is 
contracted To detect the slight variations, and to 
record the amount it is necessary to use some 
instrument Although there are several of these, 
they have not come into daily use in Great Britain, 
since they require some practice before reliable 
results can be obtained with them 

Hill and Barnard have devised two instruments 
depending upon the principle that if a tampon be 
applied to a vessel with varying pressure, and be 
arranged so as to transmit, by means of fluid or air, 
Its pulsations to a recording scale, the greatest 
amplitude will be obtained when the pressure in the 
tampon is equal to the mean pressure in the vessel 
This has been determined by experiment, and it has 
been found that the same pressure is recorded in all 
the superficial vessels whether carotid, radial or 
femoral, provided (l) that the pad over the vessel 
be not solid, (2) that the pressure be estimated 
as that which gives the largest pulsations, and not 
that which obliterates the pulsation beyond In 
one form an mdiarubber bag is strapped round 
the arm, and the pressure in the bag, which com- 
municates with a manometer, is gradually increased 
and diminished until the maximum pulsation has 
been obtained , the corresponding figure gives the 
arterial pressure The process is too uncomfortable 

to be applied to clinical work at all generally In 
the other, a small manometer containing fluid is 
applied over the vessel to be observed, and the 
pressure which gives the maximum pulsation is the 
one required 

A similar instrument, the Hcemodynamometer^ 
devised by Oliver, fitted with a fluid pad, is the 
most convenient and gives reliable results 

Some practice is required to determine at which 
pressure the pulsation has the largest amplitude, 
and since this is more obvious when the amplitude 
IS small, It is often useful to insert a small piece of 
wash-leather between the artery and the recorder 
The maximal pulsation-pressure, which may lie 
called the mean pressure^ is about two-thirds of that 
required to stop the circulation, which may be 
called the maximum pressure 

The same instrument can be used to determine 
the venous pressure The pad is applied firmly at 
the distal part of a supierficial vein after it has 
been emptied by pressure, and as the pressure is 
relaxed, it is noted at what figure the blood returns 
into the vein The effect of gravity on the venous 
pressure according to the position of the vessel, 
above or below the heart, can be accurately 
measured , the pressure in a vein on the foot may 
be 15 mm Hg in the recumbent and 135 mm in 
the erect position The venous pressure vanes in 

n ortion more with posture than does the arterial 
e recumbent it may be 10 to 15 mm and as 
much as 20 to 30 in the erect ; the hand in both 
cases being kept at the heart-level 

It is immaterial whether the pad rests exactly on 
the vessel, or whether it be separated by a layer of 
wash-leather, provided the pulsation is still visible 
The pressure, whether arterial or venous, is largely 
affected by gravity, and l 9 mm Hg must be 
allowed for every inch that the vessel is above or 
below the position of the heart When this allow- 
ance is made, it is found that the arterial pressure 


over the body is uniform The mean arterial pres- 
sure is in the recumbent position 90 to 100 mm Hg , 
and in the erect (the wrist being kept at the level 
of the ensiform cartilage) loo to 120 Fatigue or 
loss of vaso-motor tone may abolish this difference, 
and in conditions of exhaustion the pressure may be 
the higher in the recumbent position Exercise, 
emotion and digestion all raise the pressure tem- 
poranly. The vaso-motor tone may also be mea- 
sured by noting what effect a weight of 28 lbs 
distributed over the abdomen has on the radial 
pressure in the recumbent position In a feeble 
person it may amount to 15 to 30 mm of Hg , 
while after exercise or in the vigorous it may be 
nil One, if not the most essential change in con- 
nection with puberty, is the marked increase in 
arterial pressure which takes place 

Conditions under which high tension occurs — 
The pulse tension will be found to vary considerably 
in healthy individuals , but every alteration which 
takes place is of importance to the individual In- 
crease in the volume of the blood due to ingestion 
of fluid, and frequent, powerful action of the heart 
due to exercise or exertion, are only temporary 
causes of increased blood -pressure Arterial con- 
traction IS the pnncipal cause This may result from 
exposure to cold, or may occur in hysteria and 
megrim An anginal attack is not infrequently 
started by chilling of the skin, and the same cause 
may produce, during swimming, * fatal cramp * 
— really an arterial spasm which the heart is unable 
to overcome With increasing years, as an heredi 
tary condition, with renal disease, gout, lead-poison- 
ing, pregnancy, and sometimes with anaemia, and 
also with emphysema and chronic bronchitis, the 
tension may be markedly raised. In anaemia a 
systolic apical bruit with a high-tension pulse is 
more likely to be due to the anaemia than to valvular 
disease Craig has drawn attention to the frequency 
with which high tension is met with in melancholic 
patients The daily consumption of large amounts 
of either meat or alcohol, sedentary habits and 
constipation, all tend to induce high tension 







FiC X — Trace of Pulse of High Tension. 

Characters of a high-tension pulse — r An 
amount of pressure must be applied, considerably 
above the normal, before the characters of the pulse 
can be elicited, when the beat will become more 
forcible 2 The pressure required to obliterate 
the pulsation beyond is above the normal The 
pulse is generally prolonged, nor can any dicrotic 
wave be felt, until the heart has dilated and failed 
The vessel may be either large or small , when 
the latter, the pulse may be barely perceptible, 
until pressure is applied , and in consequence the 
mistake is often mvde of considering it to be feeble 
There do not appear to be any characteristic mental 
or physical qualities associated with either high- or 
low-tension pulses in conditions of health 

Conditions under which low tension occurs — 
This may be due to cardiac failure, to dilatation of 
the peripheral vessels, or to diminution of the fluid 
in the peripheral circulation, whether due to a 

4S 
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diminution in the total amount of blood or to the 
dilatation of the abdominal veins, which are capable 
of holding all the blood normally distributed 
throughout all the vessels. A great loss of fluid, 
whether from haemorrhage, vomiting, or diarrhoea, 
will induce low tension. External warmth, fatigue, 
exercise, insufficient food, debility, pyrexia, and many 
toxic conditions will produce a low-tension pulse. It 
also occurs congenitally, and in cases of fatty heart* 



Fig. a. — Trace of Pulse of Low Tensloo. 

A low-tension pulse is sudden and short, it 
subsides very (quickly, and a very moderate pressure 
will obliterate it. The dicrotic wave is well marked 
at the onset of an acute fever, the heart’s action 
is vigorous and the volume of the pulse is much 
larger than in cases of cardiac failure. 

Patients with habitually low tension bear purga- 
tives, especially mercury, badly. The prognosis 
for a patient with low tension in a disease in which 
the tension is usually high is unfavourable. 

4. Frequency. — The frequency of the pulse 
depends on the rate of the heart’s contractions. 
This rate varies with age, position, sex, stature, 
and a number of physical and psychical influences. 
In the newly bom infant the heart and pulse beat 
some 130 to 140 times a minute. The rate gra- 
dually falls, and after the sixth year it is usually 
below 100 ; and a further decrease of 30 beats a 
minute gradually occurs before the rate of manhood 
(70 to 75 a minute) is reached. In old age the 
pulse-rate often rises again slightly. 

In the erect posture the pulse-rate is about ten 
per minute more in the male, and seven in the 
female, than when sitting ; and when recumbent it 
is about five less. The pulse-rate of a girl of seven 
averages about ten beats per minute more than that 
of a boy of the same age. As regards stature, we 
may say briefly that the rate is decreased in the tall, 
being three or four beats less in a man six feet high 
than in one five feet six. Movement and exertion 
of all kinds quicken the pulse and emotion or 
excitement may produce a very high rate in a 
neurotic person. When examining candidates for 
life-insurance, as well as when visiting patients, 
this must be taken into account. A large meal 
increases the fulness and frequency of the pulse, as 
does the use of stimulants in health ; on the other 
hand, in acute disease, they often reduce the pulse- 
rate, which would be good evidence of their bene- 
ficial action. The pulse is less frequent in the night 
and during sleep ; it rises in frequency during the 
early hours of the day, and falls to a minimum 
about midnight. 

Increased Frequency. — In almost all forms of 
illness the pulse-rate is increased ; while in debility 
and anaemia the rate is also very unstable, being 
suddenly increased by slight exertion or emotion, 
the tension generally being below the normal. 
Pyrexia produces a rapid pulse with dilatation of 
the peripheral vessels. At the onset of an attack 
the heart’s action is forcible and the vessel lax ; 
hence, not only is the rate increased, but the pulse 
will be large, sudden, short and dicrotic, the rate 


tending to increase with the temperature. As the 
fever continues the heart’s action becomes more 
feeble, and the pulse smaller, so that its size and 
rate become of great importance in estimating the 
condition of the heart. All the conditions for the 
production of dicrotism are present, and it is in 
fever therefore that it is most commonly met with. 
In scarlet fever the pulse is especially rapid, and 
may run up to 120 or 130 in an adult, and in a 
child to 150 or 200, without indicating ' excessive 
danger. In pneumonia, a pulse of 120 or more in 
a man at the onset should always give rise to grave 
anxiety, as it may be the only indication at that 
time of the seriousness of an attack which may 
subsequently end fatally. In women or children, 
on the other hand, such a pulse would, of itself, 
not give rise to any anxiety, as their circulation 
is much more unstable. It requires a consider- 
able disturbance to upset the stability of the pulse- 
rate in a vigorous man, and its occurrence is there- 
fore of greater significance. In phthisis, the pre- 
sence of a rapid pulse, when the amount of mischief 
is not great, is of evil omen, as it shows that the 
patient is very susceptible to the tubercular poison. 
In all forms of valvular disease of the heart, with 
the exception of aortic stenosis, the rate is increased. 
In septicaemia and peritonitis the pulse-rate is of 
greater importance in prognosis than is the tem- 
perature, and is a measure of the effect of the 
poison on the nervous system. The heart’s action 
is excessively rapid in digitalis-poisoning, and in 
the later stages of meningitis. 

Persistent frequency results from overstraining 
the heart with exertion, and is not infrequently met 
with in young soldiers, in those who have over- 
exerted themselves at athletics, and in middle-aged 
persons suffering from atheromatous arteries, al- 
though the efforts which have set up a dilatation ot 
either one or other cardiac ventricle would have 
been harmless to younger men. 

Rapid action is also a cardinal feature in Graves* 
disease, and sometimes may be the first symptom. 
The rate may remain at 120 or much more for 
weeks at a time in spite of treatment, and is rarely 
under 100. 

Cases of tachycardia or rapid action of the heart 
as the only abnormal symptom have been recorded 
by Bristowe and others ; the rapidity persists in 
spite of treatment. These cases generally die 
within a few years, and often no lesion can be found. 

Diminished Frequency. — In comparatively few 
diseases is the pulse-rate reduced. The most im- 
portant is that due to high tension in the aorta, 
with which chronic renal disease and atheromatous 
arteries are not infrequently associated. It is met 
with in fatty degeneration of the heart ; in aortic 
stenosis, when the rate may fall to 20 or less ; in 
jaundice ; with any lesion that produces intra- 
cranial pressure after an epileptic fit ; in convales- 
cence from pneumonia or typhoid fever. At the 
onset of typhoid fever the rate is slow compared 
with the temperature. See Bradycardia. 

5. Rhythm. — This depends upon that of the 
heart ; the deviations from regularity may be of 
two kinds, Intermittence and Irregularity. 

Intermittence is the term applied when there is a 
beat entirely missing from time to time, while the 
pulse in between is perfectly regular. The intermis- 
sion may occur regularly every fourth, fifth, or tenth 
beat, or it may occur irregularly. Here the auricle 
contracts on receiving its stimulus, but fails to induce 
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ventricular contraction, or if it does, the contrac- 
tion 18 too feeble to be detectable at the pulse, and 
intermission results. Hence it generally happens 
that the next contraction of the left ventricle is 
more forcible than the previous one. Intermissions 
may be met with in the young in connection with 
the excessive use of tob^o ; but are more com- 
mon in later life, when they also occur with dys- 
pepsia, gout, and sometimes from excitement or 
fatigue, and more rarely from degeneration df the 
heart-muscle. Effort^ such as briskly walking 
across a room, will increase the intermissions in 
•cases of organic disease, but will cause them to 
disappear when they are only functional. Intcr- 
mittence disappears usually with an attack of 
pyrexia. 

Irregularity . — In this case the beats are irregular, 
not only in time but also in force, and the condi- 
tion IS more serious than the preceding. Still, 
very marked irregularity frequently associated with 
palpitation may be induced oy the use of tobacco 
or tea, or by flatulence, often producing the 
greatest distress to the patient ; while an organic 
irregularity may occur without such conscious 
distress. Irr^larity may occur in the healthy on 
first waking, and also during convalescence from 
acute diseases. Irregularity is a frequent result of 
degenerating heart-muscle, and may occur in the 
last stages of a systole, following various lesions 
Most observers consider that irregularity is much 
more characteristic of mitral stenosis than of re- 
gurgitation, probably because the stress m this case 
foils particularly on the auricle, which more readily 
fails Broadbent, however, considers that the 
reverse is true. When the pulse-rate is irregular 
it would appear that the failure to contract lies 
with the auricle 

Sometimes a tracing will show a feeble pulsation 
when the finger only detects an intermission The 
irregulanties in these cases are increased by exer- 
cise. Inequality in the size of the pulsations often 
depends on violent expiratory efforts, affecting 
chiefly the veins The curve-basis or respiratory 
line in a sphygmogram falls with deep inspiration 
as the blood is sucked into the right auncle, while 
It rises with forced expiration These vanations 
are most marked with a low-tension pulse, and 
with high tension are hardly apparent With forced 
dyspnoea the curve-basis is undulatory. The pulsus 
paradoxus is an exaggerated form of this pulse, and 
is noticeable especially with indurative mediastino- 
pcncarditis The increase in the size of the pulse 
to be noted with violent expiration is due to the 
increase in the size of the vein, not m that of the 
artery, as was formerly supposed. 

6 Character of Pulee — Besides the 
ualities to which attention has already been 
rawn, the character of the pulse must be noted. 
The wave may strike the finger suddenly or lift it 
deliberately. A sudden or quuk pulse is produced 
when the heart empties suddenly into a not over- 
tense aorta, as in aortic incompetence, with exercise, 
or at the onset of an acute pyrexial attack. A 
gradual rise or a slow pulse occurs in the opposite 
conditions, such as rigid vesseU, aneurysm, aortic 
stenosis. The pulse may be felt to last for an 
appreciable time, forming a long pulse, as with 
high tension ; or it mi^ pass rapialy, forming a 
sh^ pulse, as with cardiac failure. The fall may 
be sudden, as with aortic incompetence ; or gradual, 
as in the early stages of chronic Bright’s disease. 
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A pulse is dicrotic when a second pulsation is felt 
in the latter part of the beat ; this is produced by the 
momentum of the blood-column as it rebound on 
the closed aortic valves, and therefore is best marked 
when the tension is low. To feel it, only light 
pressure must be made with the finger. 

7 Amplitude of Pulsation —The ampli- 
tude of a pulse is shown in a tracing by the size of 
the line of ascent and of the tidal wave; these 
depend on both the amount of blood expelled at 
each contraction from the heart and also on the 
state of fulness of the artenes When the artenes 
are contracted the pulse is small, hard, and wiry ; 
when the coats are relaxed, it is Wge and soft. A 
large pulse is best develop^ by a vigorously acting 
heart and a relaxed condition of the artenes, such 
as obtains at the commencement of an acute spe- 
cific fever A flickering pulse is indicative of 
feeble and unequal ventncular contracUons, and 
the undulatory character noticed in some weak 
pulses is due to the influence of the respiratory 
movements on the venous tension. The quality of 
suddenness, due to the rapid emptying 01 the left 
ventncle, gives m a sphygmogram a nearly vertical 
line of ascent ; while the gradual pulse, produced 
when the ventncle empties slowly, as with aortic 
stenosis or with a thoracic aneurysm, has an oblique 
upstroke. The greatest amplitude is met with in 
cases of aortic incompetence with an enlarged left 
ventncle, when the pulsation of the vessels in the 
neck at once catches the eye The pulse may be 
impalpable either on account of the feeble condi- 
tion of the circulation, occlusion of the vessel by a 
thrombus, an aneurysm, external pressure on the 
artery, or an abnormal position of me vesseL The 
pulses ID the two radial vessels maybe unequal with 
a thoracic aneurysm ; also, one may be reta^rded 
and Its characteristics but feebly marked. The 
sudden splashing character of the pulse of aortic 
regurgitation is greatly intensified when the am is 
raised, as the increased pressure in the aorta causes 
an increased regurgitation, while the same position 
diminishes the size of the pulse in mitral incom- 
petence. 

Gaertncr has invented a tonometer which is much 
used in Germany. A finger-tip is rendered ansemic 
and the middle of the finger is surrounded by an 
indiarubber bag conUuning air, which is m connec- 
tion with a manometer. The pressure is reduced 
until the blood suddenly rushes back into the capil- 
laries, when the pressure is read off. The instru- 
ment IS conveniently portable, and an observa- 
tion does not take more than a couple of minutes. 
Haig has noted that the time that capillaries take 
to refill after the skin has been rendered ansemic 
varies from a normal of about two to about sue 
seconds, when there is contraction of the artenoles. 
The time can with practice be determined sufficiently 
accurately with a metronome beating half-seconds. 

Capillary Pulsation is most marked m cases of 
aortic incompetence, and can be brought out by 
drawing a nail over the skin and thus producing 
a hypersemic area which pulsafos : or by a micro- 
scopic cover -glass pressed on the mucous mem- 
brane of the lower lip. It ii^ bften present after 
a hot bath in healthy of superficial vessds 

are well dilated from 03^ catt$ei 

Venous Pulsattain.''^lt^ .Is ^en noticeable in 
the veins of the nsek^ ^/IfoMltly it is prodkrotU 
in rhythm, and the ymnr^'hbt^ll up from below. 
In tricuspid incompetence, however, with a 

4SX 
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vigorously acting right ventricle there will be a 
systolic venous pulsation in the veins of the neck 
filling up from below, and often also in the liver. 

The following arrangement shows in a small 
compass the principal varieties of pulse met with in 
practice, apart from the quality of regularity. 

A. Varieties of Hard or High-Tension 
Pulse— Pulsus durus. 

I. The hard-, frequent, sudden, and small pulse 
of peritonitis, enteritis, and pericarditis : — 

Pulsus durus, frequens, celer et pamus, fig. 3 » 



Fig. 3. 


2. The hard, slow, gradual, and large pulse of 
contracted kidney : — 

Pulsus durus, rarus, tardus et magnus, fig. 4 * 



Fig. 4 * 


3. The hard, large, often gradual pulse of cardiac 
hypertrophy and degeneration of blood-vessels : — 
Pulsus durus, magnus et tardus, fig. 5. 



Fig. s. 


4. The hard, sudden {jerky), large, and vibratory 
pulseoi aortic insufficiency, with a strong ventricle 
Pulsus durus, celer, magnus et vibrans, fig. 6. 



Fig. 6. 


B. Varieties of Soft or Low-Tension 
Pulse- Pulsus mollis. 

r. The soft, frequent pulse oi pyrexia; dicrotic, 
fully dicrotic, and hyperdicrotic pulses : — 

Pulsus mollis et frequens, fig. 7. 



Fig. 7. 


2 . The soft, frequent, and large fulse of rheu- 
matic fever and at the onset of a specific fever ; — 
Pulsus mollis, frequens et magnus, fig. 8. 


!\ 
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Fig. 8. 


3. The soft, small, frequent, and sudden pulse of 
debility : — 

Pulsus mollis, frequens, parvus et celer, fig. 9. 



Fig. 9. 


4. The soft, freqxsent, and small {running) pulse 
of collapse ana cardiac failure : — 

Pulsus mollis, freqtuns et parvus, fig. lo. 


. Fig. 10. 

B. Walter Foster. 

G. Newton Pitt. 

PUNCTURE.— 5 *^^ Acupuncture andLuMBAR 
Puncture. 

PUPIL. — The pupil is the aperture through 
which light is transmitted to the back of the eye. 
It is situated slightly to the nasal side of the middle 
line and in health is round. It is not of any fixed 
or definite size even in the individual, and varies 
with the conditions to be presently attended to. 
As a rule the pupils in the two eyes are equal. 
They are occasionally unequal, however, even in a 
healthy individual, although inequality is regarded 
by some as an indication of a neurotic tendency. 
Contraction of the pupil results from the contraction 
of the sphincter pupillce muscle ; dilatation depends 
upon the action of the dilatator pupillce, but there 
is probably also some natural resiliency in the iris 
itself which accounts for some degree of dilatation. 

Contraction of the healthy pupil occurs as a result 
of exposure to light and also during convergence. 
Contraction to light is a reflex action. The afferent 
fibres of the reflex arc run in tiie optic nerve. There 
is considerable difference of opinion as to their 
actual path. It is probable that they partially 
decussate at the optic chiasma, from thence along 
the optic tract, go to the corpora quadrigemina, 
and thence to the part of the third- nerve nucleus 
which subserves contraction of the pupil. The 
efferent fibres pass down in the third nerve, to the, 
ciliary ganglion by its short root, and thence pass to- 
the pupil by the short ciliary nerves. There is con- 
traction not only in the illuminated eye but also 
in the other — consensual contraction. This is pro- 
bably the result of the decussation of the afferent 
fibres, and there is probably also a direct connection 
between the two nuclei. The pupil also contracti# 
during convergence. This is, no doubt, the ebie^ 
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cause at least of the contraction that occurs duiing; 
accommodation for near vision, and there is pro- 
bably a common centre for convergence, accommo- 
dation and pupil-contraction. 

Dilatation of the pupil is probably the result in 
large measure of stimulation of the cervical sym* 
pametic. This causes inhibition of the sphincter 
pupilla. The latest researches have also shown the 
existence of a dilatator pupillse There is probably 
also some inherent dilating power m the ins itself, 
for if, when there is complete paralysis of the third 
nerve, atropine be instilled into the eye, further 
dilatation will take place. In the lower cervical 
and upper dorsal part of the spinal cord is the cilio- 
spinal centre to which fibres pass back from the 
antenor part of the floor of the aqueduct of Sylvius. 
The fibres emerge in the first two dorsal nerves, pass 
in the rami commumcantes to the cervical sympa- 
thetic, thence to the cavernous plexus, the ophthal- 
mic division of the fifth nerve, and along the nasal 
branch to the long ciliary nerves and thence to the 
ins Any sensory stimulus, e g prick with a pin, 
pinching of the skin, &c., will also cause dilatation of 
the pupil Emotional states, e g fear, produce a 
similar effect The condition of hippus is one in 
which there is rapidly alternating dilatation and 
contraction of the pupil It indicates an extremely 
sensitive, perhaps over-sensitive, state of the con- 
tracting and dilating mechanism, and is said to be 
especially well marked in association with epilepsy 
It also occurs in nervous individuals, apart from 
any structural disease of the nervous system. 

The size of the pupil vanes in accordance with 
the degree of light to which it is exposed, the 
accommodative effect of the eyes, and probably also 
with mental and emotional states Unusual degrees 
of contraction (myosis) and dilatation (mydriasis), 
and departure from normal reaction to light and 
during convergence and accommodation, occur as 
the results of disease. Myosts may occur as the 
result of irritation of the nervous mechanism for 
contraction, or it may result from paralysis of the 
mechanism on which dilatation depends The 
myosis resulting from irritation may be still further 
increased by exposure to bright light; mydnatics 
will overcome it. Paralytic myosis is found most 
fretjuently as a result of disease in the cervical 
region involving the sympathetic path for dilatation 
of the pupil The contraction of the pupil may be 
very great, but its reactions remain Mydnatics 
will only partially dilate it It is only from disease 
of higher structures that the pupil becomes quite 
inactive to light as well as contracted, but it may 
still react during convergence — a condition to be 
presently alluded to as the Argyll- Robertson pupil. 
Local conditions shquld also be remembered, as 
favourable causes of myosis, e g. excessive vascu- 
lanty of the ins as in intis, or when a foreign body 
18 present on the cornea. 

Alydrtasis or dilatation of the pupil may be 
trritaitve—-\!tit result of irntation of the sympa- 
thetic, e g. from disease in the neck or elsewhere in 
Its path, or as a result of blood-states, which pro- 
bably act as sympathetic irntants. Anaemia or 
chlofosis may cause mydriasis by dimimshing the 
vascularity of the iris. Paralytic mydnasis is Uie 
result of interference with the pupil -contracting 
centre or with the path leading to that centre. 
Thus, disease of the third-nerve nucleus may cause 
it; so may disease of the. nerve itself ox its 
branches, aa in the case of intra-ocular growths. 
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A ytty important modification of the pupU as the 
result of disease is that already alluded to as the 
Argyll- Robertson pupil. In this condition tbeXe is 
often myosis, but this is not invariable. The 
essential condition is that the pupil while sb^ 
reacting well during convergence does not react 
on exposure to light. The pupils also are frequently 
unequal Sometimes they are inegular m shap^ 
e.g. oval instead of round. The condition is usu- 
ally present in both eyes. Rarely it is a uniocular 
phenomenon, and the unaffected pupil reacts nor- 
mally It IS usually associated with tabes dorsalis ; 
frequently also it is found in general paralysis of the 
insane and exceptionally in other central and spinal 
diseases It may be present as an isolated pheno- 
menon It IS usually significant of the presence of 
degenerative disease, or at least of a degenerative 
tendency m the nervous system. Its frequent 
presence with conditions regarded as syphilitic or 
parasyphihtic, and its occasional presence as an 
isolated phenomenon in patients with a syphilitic 
history, make it probable that this disease has a 
close causal connection with it 

Another modification of the ordinary condition 
occurs after diphtheria It is almost the convers# 
of the Argyll-Robertson pupil, the reaction to light 
being present while there is paralysis of accommo- 
dation and conseauent inability to read, or see 
clearly at a near distance Rarely this is an iso- 
lated phenomenon More frequently it is associated 
with other evidence of post-aiphtheritic affection, 
such as weakness of oculo-motor muscles, weakness 
of limbs, loss of knee-jerk, nasal voice and affection 
of the palate. The reaction to light may be absent 
if the efferent limb of the light-reflex arc is inter- 
fered with through affection of the third nerve 

Inequality of pupils may be present in healthy 
people and is without grave significance It may 
be present with the Argyll-Robertson phenomenon. 
It may also be the result of some irntation of the 
cervical s>mpathetic, e g from glandular enlarge- 
ment, &c , and may thus be associated with an 
increase in the palpebral aperture. If the cervical 
sympathetic, however, is more profoundly affected, 
a paralytic condiUon may be established. This 
would be indicated by a smaller pupil on the 
affected side and the presence of a slight degree of 
ptosis. Inequality or irregulanty of pupih may 
also be the result of antenor or posterior synechia, 
of operations on the ins, or of developmental defects 
such as coloboma 

John Tweedy. James Taylor. 

PURGATIVES— Synon • Fr Midxcanunts 
Purgatifs ; Ger Ah/ukrungsmittel 

Definition —Substances which cause intestinal 
evacuations 

Enumeration. — Purgatives are divided into 
several classes, namely, drastic^ simple^ saltno^ 
Aydragogue, cholagoguoy and laxative Under the 
drastic purgatives may be classed Colocynth, Orotoa 
oil. Gamboge, Jalap, Resin of Podof^vllum, 
Scammony, and Elatenn. Amot^ the stmpU pur- 
gatives are Aloes, Castor oil, the juice of vanous 
species of Rhamnus (e.g. Buckthorn, Cuscm 
sagrada, and Frangula), Rhubarb and Stnne^ 
Under the head salim we have neutral salts, 
especially the Sulphates of Magnesmm, Potssjinpi, 
and Sodium $ Citrate and Tartrate of Potassiunti 
Bitartrate of Potassium, Tartatated Soda, and 
Phosphate of Sodium. iii 4 tldeK:Blv 
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tartrate of Potassium, Elaterin, and Gamble. 
CAoiagagms com^n^ Aloes ; Mercurial preparations 
such as Calomel, Blue pill, and Grey powder $ Resin 
of Podophyllum, Iridin, Euonymin, and other sub* 
stances of the same class. The laxatives are small 
doses of simple purgatives, such as Carbonate of 
Magnesium, Magneua, Olive oil and Sulphur, as 
well as such vegetable substances as contain salines 
and sugar in considerable proportions, namely. 
Cassia, Figs, Ploney, Manna, Prunes, Tamarinds, 
and Treacle. 

Action. — The increased intestinal evacuation 
produced by purgatives is partly due to acceleration 
of the peristaltic movements of the intestine, so 
that the intestinal contents are hurried along more 
(juickly, and less time is allowed for their absorp- 
uon. Many authorities, especially in Germany, 
have held this to be the only way in which pur* 
gatives act ; but there is no doubt that many of 
them also produce increased secretion from the 
intestinal glands. The different classes of pur- 
gatives affect the intestinal movements and intestinal 
secretion in different degrees. Laxatives and nmple 
purgatives act chiefly, if not entirely, by increasing 
the peristaltic action. Some of the drastic pur- 
gatives act in both ways ; while the hydragogue 
cathartics^ as well as the salines, especially increase 
the intestinal secretion. In the case of some of the 
salines, as acid tartrate of potassium, the secre- 
tion is greatly increased, while the peristaltic move- 
ment is so little affected that the secretion may lie 
so long in the intestine as to be again reabsorbed, 
and the drug therefore fails to proouce purgation at 
all. For this reason it is ust^ to combine such 
salines with simple purptives, which will accelerate 
the peristalsis, as acid tartrate of potassium with 
ialap, and sulphate of magnesium with senna. 

l^des their direct action upon the bowels, 
purgatives exert an indirect effect upon the circula- 
tion, weakening it, and lowering the pressure of 
blood within the vessels. 

Cholagogue purgatives are those which have a 
special power to remove bile from the body. They 
may do this either by stimulating the secretion of 
the liver, or by quickening the expulsion of bile 
from the gall-bladder and ducts, so that more bile 
is poured into the intestine at a time when this is 
in active movement The bile is therefore hurried 
down the intestinal tube, and re-absorption is thus 
prevented. This appears to be the m<^e of action 
of such purgatives as euonymin and iridin. Such 
mercurUd preparations as blue pill and calomel 
appear to act in a somewhat different way. Ex- 
periments, contrary to expectation, have shown 
that they do not increase the secretion of bile, 
and yet they are among the most efficient chola- 
gogue purgatives which we possess. Their chola- 
gogue action is probably due to their exerting a 
special stimulating action upon the duodenum, 
quickening its peristaltic movements, and thus 
hurrying down the bile, and preventing its re- 
absorption. Their beneficial action as cholagogues 
is greatly increased by the subsequent administra- 
tion of a saline pur^tive, which will tend to sweep 
the bile out of die Tower part of the small and the 
large intestine, and prevent re-absorption from these. 

^ USES. — Pu^tives are used, fi^y, to remove 
6ecal matters from the intestinal tube. They thus 
not only prevent the accumulation of such matters, 
hot remove the irritaticm which their presence pro- 
dnee^ and which may evidence itself in disturb- 


ances of other orgsms, for example, headache and 
malaise. These disagreeable symptoms produced 
by constipation appear to be partly due to the 
irritation of the intestinal nerves, producing reflex 
disturbance of the circulation ; but it is probable 
also that they may be caused in part by the toxic 
action of poisonous gases, liquids, or solids gene- 
rated in the intestine by imperfect digestion or 
decomposition of the food. For such purposes as 
this we may employ, as we find them necessary, 
laxatives or simple purgatives. The second use of 
purgatives is to remove from the body an excess 
of certain secretions such as bile, and substances 
which may be contained in them, such as metallic 
or organic poisons which are excreted in the bile or 
intestinal mucus. The third use is to remove liquid 
from the body in cases of dropsy, due either to- 
cardiac or to renal disease. For such purposes we 
use hydragogue cathartics. The fourth use is to 
lower the temperature in fever, and for this we 
chiefly use salines. The modus operandi here is 
not yet well understood. The fifth use of purgatives 
is to lower the blood-pressure, and thus to prevent 
the rupture of a blood-vessel, and consequent 
apoplexy; or to prevent further extravasation in 
a case where the vessel has already burst, as in 
haemorrhage from the lungs. 

T. Lauder Brunton. 

PURPURA. — Fr. Purpura \ Ger. Blutjlecken- 
krankheit. — DEFINITION. — Purpura is characterised 
by the appearance of spontaneous extravasations of 
blood into the skin, ana sometimes also by haemor- 
rhage from mucous surfaces. In many instances it 
is merely a symptom of some recognised disorder, 
but in other cases, though strictly speaking it is 
here also a symptom, it is describe as * a disease,* 
inasmuch as the primary conditions which give rise 
to it are unknown. 

Characters of the cutaneous Hcemorrhage , — 
Petechiae, which are the common feature in all 
forms of purpura, are red or purple hsemorrhagic 
spots which become brown as they disappear. 
They are rounded or irregular in shape, varying in 
size from a mere speck (as in flea-bite) to a spot 
half an inch in diameter. They do not fade on 
pressure. They commonly appear in crops, and 
they do not increase in size except by confluence. 
As a rule they are not raised, but occasionally the 
centre is elevated into a papule which is often paler 
in colour than the rest of the spot. Occasionally 
they are linear in shape (vibices). Bruises (ecchy- 
moses) and wheals may be associated with petechise ; 
less commonly there are large extravasations into 
the subcutaneous tissue (hmmatomata). 

(a) Purpura as a Sypiptom. — From a 
review of the conditions under which symptomatic 
purpura (excluding haemophilia) occurs we must 
conclude that it may be {xoduced, (i) by the pre- 
sence in the blood of bacteria or their poisonous 
products, (a) by the presence in the blood of some 
poison of noD-bacterial ori^ either manufactured 
in the body or introduced from without, (3) by 
some alteration in the formed or other constituents 
of the blood, (4) by vaso-motor influence. Thus 
four classes may be recognised ju infectious, toxic, 
cachectic and nervous. 

1. Infectious , ^hus the rash is alwa^ 
purpuric, and a petec^ eruption may occur in 
nearly all the specific fevers, especially small-pox, 
diphtheria, measles, scarlet fever, plaice, ydlow 
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feveri and cerebro-spinal fever. It is rare m 
t3rphoid fever. It is not uncommon in malignant 
endocarditis, pyaemia and septicaemia, and it has 
been known to occur in assomtion with ^phiUs, 
gonorrhoea, malaria, pneumonia and erysipel^. 

2, Toxtc.—HYit use of iodide of potassium can 
produce in certain individuals an attack which 
closely resembles purpura simplex. Poisoning 
by phosphorus may be attended by cutaneous 
haemorrhage. Other drugs such as chloral hydrate, 
quinine, arsenic, mercury, salicylic aad, copaiba, 
ergot, belladonna, antipynne and opium are credited 
with the production of petechiae m rare cases 
Snake-poison may produce large extravasations of 
blood into the skin. A petechial eruption may 
follow the mjection of diphthena-antitoxin. The 
petechiae which often occur in the course of chronic 
nephritis, cirrhosis of the liver, and malignant 
jaundice should probably be included under this 
head. 

3 Cachectic — Petechiae are often seen in leuco- 
cythaemia, pernicious anaemia and lymphadenoma, 
and occasionally in connection with generalised 
sarcoma. In scurvy and scurvy-nckets they may 
be associated with ecchymoses and haematomata 
They occasionally occur, especially on the lower 
extremities, shortly before death from any chronic 
disease such as phthisis or carcinoma, and even in 
extreme old age. 

4, Nervous — A petechial eruption occasionally 
appears in locomotor ataxy and more rarely in 
myelitis, alcohohc neuritis and hysteria 

{d) Purpura as a Disease Five forms of 
the disease may be recognised chnically, viz 
simple, Werlhof^s, arthritic, Henoch’s, and febnle 
purpura respectively. This classiHcation is pro- 
visional. The relationship of the various forms 
15 uncertain, and it may be that the distinctions 
between them are artificial 

i^TiOLOGY.-^In all Its forms purpura is almost 
confined to children and young aaults Both sexes 
are equally liable. Neither the family history nor 
the previous history nor the surroundings of the 
patient throw any light on its causation The 
patient is often well fed and apparently in perfect 
health at the onset of the illness Occasionally 
some gastro-intestinal disturbance may imme- 
diately precede a simple purpura, and in the 
more severe forms of the disease an initial tonsillitis 
IS sometimes noted. 

Pathology — Though the ongm of the disease 
is unknown, the close analogy with iodic purpura 
(toxic) and with the purpura of diphtheria and 
malignant endocarditis (infectious) leads strongly to 
the belief that in all its forms it comes under one or 
other of these two heads. In these two examples 
it must be bekeved that a circulating poison or an 
altered state of the blood induces in capillanes and 
small vessels a subtle widespread preparatory 
change in the direction of impaired vitality of 
their walls, and that in this condition vanous local 
factors, such as cavity, an unsupported state of 
a vessel, and sudden alterations in blood-pressure 
produce rupture and extravasation of blo(M No 
constant microscopical change in the vessels is 
known Such gross changes as endarteritis or 
hyaline and amyloid degeneration of the vesse) 
wall which have been descnbed may be dis- 
regarded. Capillary emboli have been found in 
purpura arising in generalised sarcoma. Bacterial 
emboli have been found in connection with 


petechiae in certain specific fevers, but thi^ are 
not constant and they are found without the occur- 
rence of purpura. ‘ Febrile * purpura bears a close 
resemblance to a specific fever. No specific micro- 
organism, however, is known. Streptococci, 
staphylococci, and a capsulated bacillus belong- 
ing to the colon-group have been frequently found 
in the blood and tissues. But these observations 
having been mostly made post-mortem are of httle 
value, and the blo^ taken from a vein during life 
IS generally sterile. 

Morbid Anatomy. — After death no change is 
found which can throw light on Uie cause of the 
disease. Petechise are found as thickly distributed 
inside the body as on the skin. The serous mem- 
branes, stomach and intestine are particularly 
affected Larger haemorrhages may be found in 
the brain or elsewhere. The mesentenc glands are 
swollen. The spleen is often enlarged. All 
organs are pale and often fatty. Iron-holding 
pigment may sometimes be demonstrated in the 
hepatic lobules, and fatty transformation of the 
marrow m the heads of long bones has occasionally 
been found. After death from Henoch’s purpura 
the kidneys may present the appearances of acute 
tubal nephritis Though diapedesis may play a 
part in the production of petechise, it has been 
shown by Unna that the haemorrhage mainly occurs 
by rupture of vessels, the site being commonly in 
the lower part of the cutis. 

Symptoms and Course.— -i. Simple Purpura, 
The appearance of petechise first attracts attention. 
Few at first, they appear in successive crops, so 
that in a few days nearly the whole body, face, 
trunk, and extremities may become thickly sprinkled 
with red, purple, or rust-coloured spots. Here 
and there large patches may be formed by coa- 
lescence Ecchymoses are readily produced and 
k>metimes haematomata develop, especially about 
the buttocks. 

As in other forms of purpura there may be evi- 
dence of slight pain in some jomts, and perhaps a 
httle oedema may be detected on the bacs 3 of the 
hands and feet There may be some epistaxis 
and less commonly some oozing of blood from the 
gums, but there is no other haemorrhage from 
mucous surfaces. In many cases there is no indica- 
tion of illness apart from the petechial eruption and 
a slight degree of anaemia. There is sometimes 
slight pyrexuL dunng the first few days and a httle 
constitutional disturbance, but recovery occurs m 
one or two weeks, and there is no tendency to 
recurrence. It is important, however, to note that 
the early stage of the more frtal forms of purpura 
may be as mild as a simple purpura, and that pro- 
gnosis should consequently be reserved, especially 
when the temperature is above 100° F. at the 
onset. 

2. Werlhops Purpura , — The onset and eariiv 
s^ptoms of this form are generally identical wlu 
those of simple purpura, and it may reasonably be 
considered as a later or more severe stage. Aftte 
a few da^ or a week, dunng which petechue ajppear 
with little impairment of the general healU| the 
haemorrhagic tendency becomes aggravated and 
often uncontrollable The gums ooae fre^, <;|d- 
staxis may be severe, blood may appear in orme» 
stools and vomit, and there may be Dleedlng front 
the uterus and auditory meatns. Kednal hsemor- 
rhi^es are not uncommon. Bruises and haemato- 
mata may anse. The ansemia is profound and the 



PURPURA 


PUS 


red c»]s may fall below i|O00,000 per c.mm. The 
tongue is slightly if at all furred, and there is little 
or no pyrexia. Such cases may recover, but death 
frequently results from exhaustion or from haemor- 
rhage into or upon the surface of the brain. In . 
rare cases the disease proves fatal {purpura ful- 
minans) by extensive haemorrhage in a few days. 

3. Arthritic Purpura . — The early stage is here 
marked by pains in joints, especially in the knees, 
ankles, elbows, and wrists. The joints are tender, 
though there may be very little external evidence 
of inflammation. The condition resembles a sub- 
acute rheumatism, but its connection with rheuma- 
tism is very doubtful. After a few days petechiae 
appear, more thickly on the lower extremities than 
dsewbere, and often aggregated round an affected 
joint. Ecchymoses are not uncommon. . Slight 
oedema of hands and feet may often be seen. 
Pyrexia is moderate and may be absent. There is 
often very little feeling of illness, and there is no 
tendency to haemorrhage from mucous surfaces. 

The attack subsides in two or three weeks and 
need not give rise to anxiety ; but there is a strong 
tendency to recurrence. Further attacks may occur 
at short intervals even when the patient is at rest 
under treatment. An attack is very apt to occur 
when he first leaves his bed, and many months 
m^ elapse before he can walk freely. 

Certain cases {putpura uriicans) may provi- 
sonally be included under this head, in which to 
the articular pains and petechiae already described 
there is added the presence of wheals and extensive 
oedema. The face in whole or in part may be 
greatly swollen and discoloured widi petechiae, 
wheals, or ecchymoses. The hands and feet in the 
neighbourhood of any painful joint may be simi- 
larly affected. In these cases the onset is usually 
sharper than in the simple arthritic form, the 
pyrexia is more severe, a greater degree of illness 
IS reached, and the urine may contain blood or 
albumen. Tonsillitis has been known to precede 
such an attack. 

4. Henoch's Purpura, — During the first few 
days there is little or nothing to distinguish this 
variety from arthritic purpura. But the main 
feature soon app^s in the form of severe attacks 
of abdominal colic with vomiting and constipation. 
The pain is undoubtedly severe and may induce 
collar. The vomit soon comes to contain blood, 
diarrhoea succeeds the constipation, and the stools 
are black with blood, while epistaxis and oozing of 
blood from the gums are not uncommon. Occa- 
sionally an acute nephritis is added, the urine 
becommg scanty and containing blood and albu- 
men. I^exia IS slight and may be absent. The 
spleen has been found swollen ^er death, and its 
enlargement has been detected during life. There 
is a marked tendency to recurrence of such attacks, 
but recovery may be expected. Occasionally death 
occurs with all the symptoms of ursemia, and in 
one recorded case perforation of the stomach proved 
fatal on the fourth day of a second attack. 

5. Febrile Purpura , — In nearly all instances of 
this form of purfmra it is the appearance of petechiae, 
perhaps with epistaxis and oozing from tne gums, 
which brings the patient under ob^rvation. Some- 
pmes the patient states that he has been out of 
nealth for some weeks previouriy, pallor and a 
feehn^ of weakness being the main complaints, but 
sometimes the onset is as sudden as in any specific 
feltr. In any case the patient is already extremely 


pale. The petechia appear in crops all over the 
body, but they are often much less numerous than 
in simple purpura. Ecchymoses are common. 
Tender raised bluish-red patches, an inch or more 
in diameter, may appear suddenly, and these often 
become surmounted by a bulla containing blood- 
stained serum. On the breaking of this an ulcer is 
left which is apt to deepen and spread by progres- 
sive necrosis. Petechue are always present in the 
mouth, and they are apt to give rise to small 
ulcers. Gangrene of gums or of the inner surface 
of the mouth is a common event, and sometimes 
pre^ressive sloughing of tonsil, palate or epiglottis 
occurs. The breath is foetid and the submaxillary 
glands enlarged. Blood continually oozes from the 
gums, which are pale and not swollen. Epistaxis 
may necessitate plugging of the nostrils. Retinal 
hsemorrhages are often seen, but bleeding from 
gastro-intestinal or urinary tracts is uncommon. 
Enlargement of the spleen has occasionally been 
noted and the joints are sometimes slightly painful. 
The blood shows a progressive diminution of red 
cells, which may fall below 500,000 per c.mm. 
Leucocytosis is slight or absent. During the first 
few days pyrexia is not always present; but the 
temperature rapidly rises, and for the greater part 
of the illness it reaches a maximum of 103® or 104° 
with a daily range of 2® or 3®. It is doubtful if 
recovery ever occurs. Sometimes the patient falls 
into the typhoid state, sometimes he remains clear- 
headed to the end, presenting a blanched appear- 
ance and complaining of nothing but extreme weak- 
ness. Death generally occurs in the first, second, 
or third week after the patient comes under treat- 
ment, its immediate cause being cardiac failure. 

Treatment. — In simple purpura no special 
treatment is required beyond rest in bed, with the 
administration of arsenic or iron. In the arthritic 
form anti-rheumatic treatment is commonly adopted, 
though the benefit derived is doubtful. More im- 
portant is the maintenance of prolonged rest in bed 
in view of the strong tendency to recurrence. In 
Henoch’s purpura the pain generally necessitates 
the use of opium. When haemorrhage becomes a 
danger, as in WerlhoPs disease, calcium chloride, 
ergot and ergotin, sulphuric acid, acetate of lead, 
or turpentine must be tried, but they frequently 
fail to produce any effect. In the febrile form also 
these drugs have little or no value, and neither 
quinine nor anti -streptococcic serum has any in- 
fluence on the temperature. In fact, in the severe 
forms of purpura there is little to be done beyond 
combating the cardiac weakness by stimulants, 
strychnine, and the inhalation of oxygen. 

Herbert P. Hawkins. 

PURRING TREMOR or THRILL.— Synon. : 
Fr, Frimissement Cataire\ Ger. Schnurren . — A 
physical sign felt by the hand applied over the 
oeart or vessels in certain conditions, resembling 
the sensation conveyed by the purring of a cat See 
Physical Examination. 

PURTON, In Wiltshire.— Saline waters, con- 
taining iodine. See Mineral Waters. 

PURULENT INFECTION.—Infection from the 
absorption of pyococci, introduced from without, 01 
formra within the body. See Py/emia. 

PU8.~>5^« Inflammation ; and Abscess. 
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PUSTUUE. — Synon. : Fr. Pustule ; Gcr. 
Pus tel , — A small abscess m the skin. Vesicles 
criginally containing serum are also apt to become 
pustules if infected by pyogenic bacteria. 

PUSTULE, MALIGNANT. — Synon. : An- 
thrax; Fr. Charbon\ Ger Mtlzbrand 

Nomenclature. — Under this head will be con- 
sidered the various effects of poisoning by the 
Bacillus anthracts Various names are employed to 
designate the different clinical forms, both in man 
and animals. These names were denved from pro- 
minent features of the disease, or from its supposed 
origin before the real cause was discovered. 

In bovine animals, the great swelling of the 
spleen led to the names of ‘ Splenic fever,’ ‘ Splenic 
apoplexy,* mal de rate^ Mtlzbrand^ &c From the 
peculiar characters of the external lesion in man, 
and less frequently in animals, the terms * malignant 
pustule,’ ‘anthrax,’ ‘contagious carbuncle,’ &c., 
were denved The especial liability of those 
engaged in certain occupations, especially those in- 
volving exposure to contagion, led to the names 
of ‘ wool- sorter’s disease,’ * hair-comber’s disease,’ 
&c. In like manner, the disease as affecting ammals 
has received special names 

The Bacillus anthracis {bactlridie du charbon\ 
Milzhrandbactllus\ as seen in the blood of an 
animal affected with the disease, occurs in the form 
of comparatively large rods, whose thickness is 
about I *2 ^ to I 5 and whose length is generally 
about the diameter of a red corpuscle, though both 
shorter and much longer forms are seen (see 
Coloured Plate^ p 123) It is non-motile The 
rods may be present in enormous numbers, some- 
times appearing to equal the red corpuscles in 
number In the blood and in the spleen the rods 
occur singly, or two or three may be joined end to 
end, but long chains are not usually found In 
the pleural exudate and in similar fluids, as well 
as m cultivations outside the body, the organism 
grows into long filaments, which may be shown to 
be made up of a large number of individual baalli 
The rods have sligntly rounded or nearly square 
extremities, and their protoplasm has a homogeneous 
or slightly granular appearance, but spores are not 
usually found in the bacilli within the living body. 

Culttvation, ^c — The anthrax-bacillus can 
readily be cultivated outside the body on all the 
ordinary media It grows at ordinarjr temperatures, 
but much better about 35° C. , the limits of growth 
being generally given at i2°-45° C On certain 
media its growth has a characteristic appearance. 

In puncture-cultivations in peptone-gelatine the 
growtn appears along the neeale-track as a some- 
what whitish line from which fine lateral offshoots 
spread out horizontally in the medium, these also 
in their turn giving off lines of growth, so as^to 
produce an appearance which has been compa^ 
to bunches of fine bristles. The lateral stems are 
longest near the surface of the gelatine. Later, 
liquefaction begins at the surface and spreads down- 
wards, so that the charactenstic features are lost, 
and the growth appears as a white flocculent mass 
at the junction of tne fluid and solid portions. In 
plate-cultivations minute white colonies appear, 
which, on reaching the sur&ce of the gelatine, 
cause a little area of liquefaction around ^em. If 
these superficial colonies are exammed wim a low« 
power lens, the periphery is found to have an 
appearance like masses of curly locks of hair, the 
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centre of the colony being denser. The app^ince 
IS due to the growth of the organism in wavy bun- 
dles of long parallel filaments, which in Che centre 
of the colony are interwoven and massed together. 
On potatoes the growth is abundant, and appears 
as a thick cream-like mass, which remains coiefiy 
localised and has little tendency to spread on the 
surface The growth on other media presents 
nothing charactenstic. The baallus also flourishes 
well in broth and other liquid media. 

Growth takes place freely only m the presence of 
oxygen, and best on a neutral or slightly alkaline 
medium. The bacilli can be coloured readily by 
Gram’s method, and by the vanous simple aniline 
stains 

Anthrax-bacilli in the spore-free condition have 
comparatively little resisting power to chemical 
antiseptics, &c When dried they are generally 
found to be dead after a few days, and they soon 
die m fluids m the presence of putrefactive bacteria. 
They are very rapidly killed by moist heat at 
65° C., and by a i -per-cent, solution of carbolic 
acid ; the action of the gastric juice is also rapidly 
fatal to them, and they are therefore generally l^led 
in their passage through the stomachs of animals. 
The spores, on the other hand, show a remarkable 
tenacity of life They can be kept in the dry state 
for an almost indeflnite period of time, and still be 
capable of growth when placed in suitable con- 
ditions Dry heat at 140^* C. must be applied for 
several hours in order to kill the spores with cer- 
tainty, and they may be placed in a 5-per-cent, 
solution of carbolic acid for a considerable time 
without being killed. Unlike the bacilli m the 
spore-ftee condition, they can pass through the 
stomach unaltered, and thus reach the mtestine in a 
virulent condition 

Relations to the disease , — When inoculated into 
susceptible animals (such as mice, rabbits, guinea- 
pigs, &c ) even in the mmutest quantities, this 
organism causes a rapidly fatal disease. The bacilli 
generally soon reach the blood, and rapidly multiply, 
so that they may be present in enormous numbers ; 
in the spleen also they are very numerous m some 
animals, and this organ in most animals shows 
marked enlargement Death generally takes place 
in one or two days. The other post-mortem changes 
are chiefly those of a severe septicaemia — congestion 
and cloudy swelling of organs, and often small 
haemorrhages, which are m many cases associated 
with plugging of the capillanes with small masses 
of the baalu. At the seat of inoculation there 
may be inflammatory oedema, with extravasation of 
blo^ ; or there may be little change. In sections 
of the tissues the bacilli are found m enormous 
numbers in the capillaries (m comparatively small 
numbers in the larger vessels) ; in finct, $0 numerous 
are they in the capillaries of the kidneys, liver, 
mtestines, peritoneum, and lungs, that m stained 
speamens these may appear as if injected with 9, 
coloured material. Animals may be infected by 
inhalation either of the hadUi or thdr spores, the 
former generally producing a pneumomc conation, 
whereas the latter may be rapidly absorb, and 
produce a general infection with comparatively httle 
local change. Infection by the spores may also 
take place hy the intestine tract, and this is pro- 
bably the coinmon mode in the natural disease in 
sheep and cattle The modes <4 infection in the 
human subiect, and , the lesions prodn^, are de- 
scribed below. Certain animals enjoy a natural 
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immunity against the action of the anthrax-bacillus, 
for example, adult dogs, white rats, many birds, 
and irogs ; though the susceptibility may be modi- 
fied by altered conditions of temperature. 

In view of the enormous numl^s of bacilli which 
may be present in the blood, it was formerly 
thought that their effects were produced partly 
mechanically, and partly by their using up the 
oxygen of the blood. And though they may act in 
both of these ways, it is now known that, in common 
with other pathogenic bacteria, the anthrax-bacilli 
produce specific toxins. For further details on the 
toxins and antitoxins, see Antitoxins; Im- 
munity ; and Toxins. 

Anthrax is of very wide distribution throughout 
the world, especially affecting cattle, deer, sheep, 

f oats, and allied animals; less frequently horses. 

tut it can be communicate to nearly dl animals 
by inoculation, and even to some birds and am- 
imibia. Of mammals, herbivora are especially 
susceptible; while carnivora are with difficulty 
inoculated, except when young. Rodents are 
highly susceptible, and hence are commonly used 
for test-inoculations. 

Although apparently endemic in certain regions, 
there can be little doubt that this is due to the great 
persistence of the contagium by means of its spores, 
and that the recurrence of outbreaks in cattle is due 
to the careless disposal of carcasses of animals 
which have died of me disease. 

In man, the disease is usually traceable directly 
to inoculation from the fresh carcass, or from parts, 
such as the skin or hair, which have been kept in a 
dry state. Hence butchers, shepherds, and stock- 
men, who day the carcass or bury it, are most 
commonly its victims from the more direct mode 
of inoculation ; while wool-packers and sorters, 
horsehair-cleaners, workers in felt-manufactories, 
furriers, tanners, and the like, are exposed to the 
less direct form. In rarer instances no such mode 
of contagion can be traced, and it is probable that 
in these the poison has been conveyw by flies, or 
similar agencies. The flesh of the dead animals 
can rarely be suspected, unless it is eaten raw or 
very imperfectly cooked. Even then, as we know 
from ex^riment, large quantities of the bacillus or 
its spores may do no hum. Butter and milk are 
allied by Heusinger to be possible carriers of the 
poison. Nor is it improbable that the use of water 
which has been contaminated by wool-waste, bone- 
dust, or other substances, may convey contagion 
to cattle. But none of these modes is proved to be 
common in man, and the spread of contagion from 
one human subject to another is extremely rare. 

It win, however, be shown that in man the 
disease may be acquired either by inoculation or by 
inhalation of the dust containing the spores of the 
bacillus, perhaps also swallowing them. 

Description. — The form of the disease depends 
on the mode of entrance, and may be internal or 
external. 

Anthrax in Cattl6.~-This may be briefly 
described, as of importance in relation to man. 
Whereas in some animals there are marked external 
manifestations, either pustular or of the nature of 
diffuse phlegmonous swellings, with glandular 
’ enlargement, such conditions are rare in cattle. In 
them there may be not only no external changes, 
but even few perceptibly wmptoms. Only for a 
few hours before death may there be evident languor, 
loss of appetite, and then stupor. Bat sometimes 
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animals may be found dead in the morning which 
had been apparently well the night before. If, 
however, they are carefully observed, it is usually 
found that there is marked rise of temperature, 
followed by coldness and lividity before death. 

On examining the carcass, the blood is often 
found fluid, and may be dark in colour. ^ Sometimes 
there are glandular swellings and inflammatory 
oedema, especially around the pharynx, oesophagus, 
and stomach. But these are more frequently 
absent, and there are only scattered haemonhages 
here and there, especially in the lungs and heart- 
wall, and sometimes in the submucous tissues. 

The most constant and characteristic condition is 
the enormous swelling of the spleen, which is en- 
gorged with blood, and readily breaks down on 
riight handling. This splenic enlargement, be it 
remembered, is constant only in cattle, and may be 
entirely absent in other animals, or very slight and 
irregular. 

Microscopical examination shows enormous 
numbers of anthrax-bacilli in the blood, especially 
in the spleen, lungs, and, next in frequency, in the 
capillaries of the glomeruli of the kidneys, and 
sometimes in the liver. In these organs many of 
the capillaries may appear to be completely filled 
at parts with bacilli. 

It is very important to bear in mind that this 
abundance and this distribution of the bacilli are 
very inconstant in other animals. Only guinea- 
pigs show a similar condition with any constancy. 
In other animals the bacilli may be few and 
scattered, being found especially in the capillaries 
of the lungs and kidneys ; or they may be mainly 
limited to the lymphatics, including the glands and 
lymph-cavities. Hence, while all parts of the 
body of cattle which have died of the disease are 
actively poisonous, it may be difficult to convey the 
disease from other animals except by inoculation of 
the fluid from the more affected parts. 

Moreover, the activity of the bacillus is rapidly 
destroyed by decomposition, so that no results may 
be pr^uced by inoculation from the dead animal 
when decomposition has set in, unless spore- 
formation has occurred. This is also true of the 
human subject. 

Spore-formation is sometimes alleged not to 
occur during life. It may, however, do so in the 
kidney, if the bacilli pass into the urinary tubules, 
and also in serous exudations in the pleura and 
elsewhere, either before or very speedily after 
death. 

Destruction of the carcasses by fire or bv deep 
burial is essential to prevent infection from them. 

Anthrax In Man. — This is divisible into two 
primary forms, external and internal, which differ 
not only in the character of the disease, but in 
mortality and treatment. The external variety 
may be further described as malignant pustule 
proper*, and antkrax^adema. The internal form 
may be subdivided, according to the part speciallv 
affected, into a broncho-fulmonary form, of which 
* wool-sorter's disease ' is the type ; and a gastro- 
intestinal form. There may also be cases which 
do not come strictly under either of these heads, 
but more closely resemble the^iisease in cattle, and 
have been called Anthracamia, 

The external form, malignant pustule, is caused 
by direct inoculation of the skin, or of a superficial 
mucous membrane, for instance, that of the lip or 
the eye. In some cases there is only present an 
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intense inflammatory cedema, which spreads like 
erysipelas, and causes enlargement of the corre- 
sponding lymphatic glands It is like the condi- 
tion to be immediately descnbed, differing only in 
the absence of the characteristic pustule. 

Of these cases of so-called antArax-atdema, it 
need onlv be said that some may not be due to the 
anthrax -bacillus, but to the bacillus of malignant 
oedema But there is no reason to doubt that a 
similar condition may be produced by the anthrax- 
bacillus. 

Malignant Pustule Proper.— The typical 
form, malignant pustule, can usually be traced to 
direct inoculation. It commences as a small red 
swelling or pimple at the point of inoculation It 
may give nse to slight irritation, or be attended by 
burning or itching, but may be absolutely painless 
It occurs commonly on the face, neck, hand, or 
arm, that is, on the parts most exposed to direct 
inoculation in handling a carcass The exact 
period after inoculation at which it appears is 
variable, owing doubtless to the presence or absence 
of a small wound : it may be from a few hours to 
two or three days, possibly longer. Once formed, 
it rapidly extends, so that in a few hours a large 
red swelling may be present. There then usually 
form upon the surface of the swelling one or more 
vesicles, which, if not ruptured, ma^ reach a con- 
siderable size by confluence. By this time a more 
marked localised swelling has formed , and if the 
vesicle or bleb ruptures, or is opened, it discharges 
a watery fluid, either clear or slightly turbid, and 
often deeply blood-stained Beneath the vesicle is 
a dark-red area, which usually dries, producing a 
dark-brown or black eschar, seated on a much 
raised, angry red, indurated base Further vesicles 
frequently develop around this eschar ; they often 
form a narrow nng surrounding it The central 
necrosed area enlarges, and by this time a wide- 
spread livid red area and extensive brawny oedema 
extend from it, sometimes involving the whole arm 
or face The corresponding lymphatic glands 
usually enlarge, often to a great degree, forming a 
dense mass, owing to the surrounding inflammatory 
oedema The central black eschar may enlarge till 
It reaches one-third to three-quarters of an inch in 
width ; and if the patient survives it may still be 
distinct, seated on the raised indurated inflamed 
base, at the end of ten days or more. These cha- 
hicters will be explained in considering the micro- 
sc(mic changes. 

In some cases, this typical lesion is indistinct, 
the brawny red swelling, with some irregular 
vesicles, being alone observed. When recovery 
occurs, the swelling subsides more or less rapidly, 
the eschar separates, and healing takes place 
rapidly ; but the swelling of the glands may last for 
some time. 

Similar carbuncular swellings, more or less 
tmeal in character, have also been observed, 
th^gh rarely, after an internal or general infection, 
and not as the result of local inoculation. 

Microscopic Anatomy of tho Malignant Pustule^ 
The descriptions given by various writers of the 
changes seen with the microscope are somewhat 
conflicting. The differences are partly accounted 
for bv the different site or s^e of the specimens 
examined. From an examination of nuberous 
specimens at various stages, the changes appear to 
be fairly constant in their mode of evolution. 

In the early stages there may be no indication of 


abrasion of the skin, and it is probable that the 
virus may gam access by the hair-follicles. There 
is at first infiltration of the conum, with inflamma- 
tory exudation, especially in its papillary portion. 
The epithelium Incomes partially separated, and 
nses in the form of vesicles, as m an ordina^ 
blister, the deeper layers alone remaining attached. 
Bacilli are found, though scantily, in the serous 
exudate 

There then ensues a deeper-seated exudation, 
penetrating to the deeper layers of the skin. This 
exudation is accompanied by hsemorrhi^e, and the 
tissue-elements swell and undergo rapid neaosis. 
Both the epidermis and the inhltraM superflcial 
layers of the skin necrose and form a coagulated 
mass, which constitutes the dark central area of the 
pustule Around this the processes of vesication 
and of subjacent haemorrhagic infiltration go on 
spreading, both laterally and in depth 

When fully formed, the central part forms a 
dense, horny-looking, blood-stained mass ; beneath 
and around it are great infiltration, haemorrhages, 
and commencing necrosis Farther out there is 
oedema and great vascular engorgement, often with 
but scanty exudation of leucocytes. 

In sections stained for bacilh, these are found 
almost solely in the vesicles and in the lymphatics 
around the necrosed area. They occur as scanty 
clusters, and are often most abundant in the more 
superficial lymphatics They can be traced for, a 
certain distance from the area of intense inflamma- 
tion Their absence in the necrosed area is doubt- 
less explained by the necrosis m which they share 
They have occasionally been seen in large numbers 
among the epithelial cells and in the superficial 
layers during the early stages of infection. 

In more advanced conditions, leucocytic infiltra- 
tion becomes abundant around the necrosed area. 

Some have supposed that the peculiar characters 
of the pustule are due to the presence of other 
micro-organisms, which aid in their destruction 
and in &e necrosis of the tissues. It cannot be 
said that microscopical examination of pustules in 
the earlier stages lends much support to this view 
They point rather to an intense imtant action of 
the products of the CTowth of the bacteria on the 
tissues and vessels, mffenng markedly from their 
effects as seen in the blooa- vessels or the cow, in 
which almost no such action is apparent. When 
the sur&ce has necrosed, other bacteria do no 
doubt enter, but they do not usually penetrate 
deeply into tbe tissues. 

The normal limitation to the lymphatics, and 
their scanty number, the spread mainly in the 
superfiaal lymphatics, and me early and intense 
protective exudation and necrosis which they ex- 
cite, are all favourable to recovery; and Afford 
strong grounds for the avoidance of any treatment 
which will break through these natural barriers and 
produce nsk of contamination of the blood. 

Symptoms. — The condition of the patient is 
very vaned. Even in cases which prove &tal, 
there may be few or no general symptoms at first, 
and he may even continue at work with a large 
distinct pustule ; or there may be only a slignt 
degree oi prostration, with a httle fever. In some 
cases recovery ensues without the devdopmentof 
any general symptoms. 

More commonlv the development of the pustule 
and of the lymphatic infection are att^ed bv 
prostration, fever, and some of the syuiptomi & 
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general blood-poisoning. The exact character of 
fhe symptoms, which will be more fully described 
under the head of * Internal Anthrax,* appears to 
depend on the system which is more specially 
involved. In some, gastro-intestinal derangement, 
with severe vomiting, is prominent. In others, 
delirium, convulsions, and coma occur. In rarer 
cases, the course resembles that of the bronchial 
form to be described later. 

The ten^erature is said by some not to be 
elevated. This may possibly be true in some cases 
in which there is no general infection, but it is not 
confirmed by cases investigated by Spear and the 
writer, or by the numerous medical men under 
whose care tnese patients were, and who had care- 
fully watched other cases. The elevation may be 
slight at first, and in the more advanced condition 
the surface-temperature may be subnormal ; but 
the rectal temperature is elevated. It may rise 
to from 101° to 105° F., and in one fatal case it 
rose to nearly 107°. This point is of considerable 
imTOrtance in diagnosis. 

Recovery may take place without special treat- 
ment, even where severe constitutional symptoms 
have supervened. The mortality appears to be 
about one in four of cases treated without incision. 
Convalescence may be rapid and complete, or pro- 
longed debility may result. 

In some cases, the difiiise cellulitis which spreads 
from the seat of inoculation may be followed by 
suppuration, either diffuse phlegmonous infiltration 
or localised abscess, especially in the glands. The 
occurrence of difiuse phlegmonous cellulitis appears 
to be commoner in a class of cases in which the 
carbuncular swelling is not fully developed, but 
forms only a small swelling, which usually vesicates. 
In these cases, also, blebs may form more widely 
over the inflamed skin, and extensive desquamation 
of the cuticle may accompany recovery. 

Treatment. — When any local lesion forms in a 
person who is known to be exposed to infection, 
treatment should be at once commenced. If small, 
the pimple should be incised with a very sharp 
knife, and suction immediately applied by means of 
a cupping-glass or artificial leech ; the part should 
then be thoroughly washed with a strong antiseptic, 
such as solution of biniodide of mercury ( i per cent. ) 
in excess of iodide of potassium, or corrosive subli- 
mate of the same strength, preferably combined 
with peroxide of hydrogen to prevent coagulation. 

If the condition is evidently anthrax, or there has 
been known inoculation, the more radical method 
of complete excision and subsequent cauterisation is 
probably desirable. Of the various methods which 
may be used, excision is perhaps the best, if it can 
be done spe^ily and with little disturbance of the 
part ; but it must be borne in mind that the great 
risk to the patient’s life is in the entrance of the 
bacilli into tne blood-stream, and that the greatest 
precautions must be taken to avoid this. During 
the operation the wound should be kept irrigated 
with antiseptic lotion, peferably biniodide or per- 
chloride of mercuir, i in 5,000. 

Bleeding ftom th«» wound may be encouraged by 
a loose handle above, in the case of the arm or 
hand, the object being to prevent the entrance of 
bacilli into the veins. Arterial bleeding may of 
course be controlled in the usual way. Antiseptics 
should be speedily applied, Of these, strong 
carbolic acid or faming nitric acid is often recom* 
mended ; but the caustic action of these so limits 


their sphere that probably sublimate or biniodide is 
to be recommended, excep where a caustic action 
is desired owing to the difficulty of complete exci- 
sion, for instance, on the face. For a dressing, 
biniodide solution i in 3,000 to 5,000 in 30 per 
cent, glycerine in water is especially to be recom- 
mend^ ; and if applied on several layers of lint, 
covered with oiled silk, forms a sort of poultice 
which aids to draw out the lymph. Some recom- 
mend carbolic acid or other antiseptics, but these 
are comparatively ineffective. Oozing from the 
wound should be encouraged rather than checked. 

The diffuse cellulitis may, if necessary, be treated 
by superficial linear incisions or scarifications, ^e 
parts being immediately washed with bini^ide 
lotion, I in 2,000. A large poultice of iodide-of- 
starch paste, to which a solution of biniodide of 
mercury in a large excess of potassium iodide has 
been added, in such proportion as to make the 
poultice of the strength of l in 3,000 of biniodide, 
should then be applied. 

The rationale of this treatment lies in the fact that 
the bacilli lie mainly in the lymphatics of the super- 
ficial layers of the corium. The risk of promoting 
their entrance into the blood must always be borne 
in mind. Surgical interference is therefore to be 
deprecated, unless the disinfectant treatment can 
also be carried out. 

Internally, the treatment must consist in support- 
ing the strength, especially by concentrated animal 
diet, and perhaps by large doses of quinine. Stro- 
phanthus should be given if the heart’s action 
becomes feeble. 

Internal Anthrax. — This term is more strictly 
applicable to those cases in which the starting-point 
is internal, usually by entrance of the virus into the 
respiratory or alimentary passages. But the condi- 
tions wlii^ follow general infection from an external 
lesion are closely analogous. 

Of the forms which internal anthrax assumes, the 
bronchial 2 lzA gastro~intestinal are the most typical. 
Internal inoculation may, no doubt, occur in the 
mouth, pharynx, &c. , as well as in the stomach or 
intestine. Some have supposed that there may be 
an entrance into the blood, such as appears to occur 
in cattle, causing a general blood-poisoning without 
local lesion. But the practical evidence in favour 
of this view is small, and it is very doubtful if it is 
really true of cattle. 

In those exposed to infection by the inhalation ot 
dust charged with anthrax-spores, as wool-sorters, 
the form of disease is usually bronchial. In all the 
cases investigated by the writer this was the form 
observed ; and further investigation of wool-sorter’s 
disease by others since that time has fully confirmed 
the observations then made, both as to the form of 
disease and the microscopic lesions. 

I. Bronchial Form. — Wool -sorter’s Dis- 
ease. —In this form inoculation takes place by 
the inhalation of dust from wool or hair containing 
the sjpores of the anthrax-bacillus. The site of 
inoculation is in the lower part of the trachea and 
the large bronchi. Local lesions closely resembling 
those of malignant pustule are here produced in 
the mucous membrane, and thence the virus spreads 
by the lymphatics to the bronchial and mediastinal 
glands. These become greatW swollen, and often 
the seat of haemorrhages. Thence infection, with 
intense inflammatory oedema« spreads to the con- 
nective tissue of the mediastinum, and possibly up-^ 
wards to the neck, to the root of the jiungS) s|id 
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•ometimes to the pencardium Although the pleurae 
are rarely iiVlamed, the pleural sacs become filled 
with serum, and the lungs collapse Such are the 
constant lesions But the virus may spread to other 
organs, if once it enters the blood, and may then 
produce haemorrhages or inflammatory exudations 
in them, with consequent symptoms Tlie ali- 
mentary canal, the peritoneum, the brain and 
Its membranes, may be especially affected But 
death often occurs before they have become in- 
volved 

Anatomical Characters — Marked hvidity 
is common, often being present even during life 
Some swelling may be seen m the lower part of the 
neck, though rarely The blood is dark-coloured, 
and coagulates imperfectly 

On opening the thorax, some emphysema may be 
present in the anterior mediastinum But constantly 
there is seen a diffuse infiltration of the mediastinal 
tissues, either pale and gelatinous, or deeply blood- 
stained, or with scattered haemorrhages Both 
pleural cavities contain a large quantity of fluid, if 
the two layers were not previously adherent , the 
fluid is usually pale and clear, or very slightly turbid 
Rarely it is blood stained The quantity in each 
pleura may be from two to four pints The serous 
membrane is usually free from all trace of inflam- 
mation, though this occurs in rare cases The peri- 
cardium also often contains an excess of fluid If 
inflammation is present, it rarely extends to the 
epicardium 

The lungs are collapsed ; they may show minute 
scattered haemorrhages, or small patches of broncho- 
pneumonia, but this not commonly 

The mediastinal and bronchial glands are greatly 
swollen, and the haemorrhage in them may make 
them look like clots Extensive infiltration of the 
whole of the connective tissue around them is pre- 
sent, reaching sometimes up into the neck 

The fluid squeezed from this tissue may contain 
bacilli, but both here and in the pleural fluid they 
may be very scant) 

On opening the trachea and bronchi, they are 
found to contain blood-stained frothy fluid To- 
wards the lower part of the trachea and in the mam 
bronchi the mucous membrane is irregularly swollen 
and blood-stained in patches In addition, hoemor- 
rhages are seen in the mucous membrane, forming 
raised spots This condition is usually limited to 
the main bronchi, but may extend into their primary 
divisions 

On microscopical examination, the most marked 
changes correspond to the haemorrhagic areas The 
hxmorrhage lies for the most part immediately be- 
neath the basement-membrane, which may have 
ruptured, the I lood forming a layer beneath the de- 
tached epithelium It may also penetrate deeply 
into the mucous and submucous coats All the 
tissues beneath and around are infiltrated with 
serum, and their tissue elements thus separated, 
but not usually necrotic The blood-vessels are 
dilated, but leucocytic emigration is scant) Dense 
masses of bacilli arc found in the exudation, and 
escaping to the surface They also surround and 
extend in the l)raphatics, perivascular and other, 
and may be traced in them to the deeper lymphatic 
plexuses Similar masses of bacilli may also be 
seen in the superficial layers of the mucosa, where 
as yet little or no inflammation has occurred They 
often he immediately beneath the basement mem- 
brane Little or no catarrhal change is seen, the 
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cprhehum simply desquamating , if catarrh is pre- 
sent, It IS usually of oldei date 

In the bronchial glands, the condition is often 
masked by the extensive hcvmoirhagc Luilli ire 



Fig I — Anthrax-Bacilli a In heart wall of a cow 
b In the pulmonary capillaries of a cow c In the 
human bronchial mucous membrane, in a case of ‘wool- 
sorter s disease ’ x 800 diara 

found, often scantily, especially in the lymph- 
sinuses of the cortex Sometimes they are very abun- 
dant, and may then also appear in the capillants 



Fig 2 —Bacilli from the fluid exuded from the lung m a 
case of internal anthrax a Red blood-corpusdeb 
b and c Large granular corpuscles from the lung 
d Bacilli of various lengths, containing highly refracting 
granules, or full> fonued spores x about 700 diam 

In the lungs, scattered patches of htemorrhage 
may be present, mainly due to the inhalation of 
blood from the bronchi These may also produce 
areas of lobular collapse and broncho -pneumonia. 
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But for the most part, nothing but the general 
collapse and congestive oedema are found in the 
lungs, and bacilli are often not to be discovered, 
except here and there in the Ijrmphatics near the 
root This common absence of bacilli in the pul- 
monary eapillaries proper is in marked contrast 
vrith we condition usual in cattle. 

In other organs, the changes are diverse, and 
may be absent There is not usually much cloudy 
swelling or other indication of septicsemia, though 
they may be present Minute hsemorrhages are 
often apparent ; or, in the jpia mater, and generally 
in serous membranes, diffuse extravasations. In 
the stomach ind intestines submucous exudation 
and scattered haemorrhage may occur. 

For the most part, the spleen is but slighily 
swoUeiL Examination of the blood and of other 
organs, such as the kidney, in which bacilli are 
commonly abundant in many animals, is usually 
attended with negative results, though in some 
cases bacilli may be found by careful search. In- 
oculation with these parts or with the blood may 
also produce no effect. But if susceptible animals 
are inoculated with the bronchial fluid, or other parts 
which contain bacilli, tj^cal anthrax is produced. 

The lesions in the trachea and bronchi are essen- 
tially similar to the skin-lesion in malignant pustule, 
allowing for differences in structure. 

The multiple nature of the lesion in the bronchi 
and trachea is no doubt explained by the ready 
spread of the bacilli in the lymphatics of the mucous 
membrane, and bv seconds^ inoculation with the 
badl'i exuded on its surflice. 

The pleural exudation, which forms so constant 
a feature in brpical cases, usually without any in- 
flammation of the serous membrane, is probably 
due to the enormous and rapid obstruction of the 
Imph-channels in the glan^ and mediastinum. 
The swelling and obstruction of the bronchi roust 
also aid the collapse of the lungs, by preventing 
the entrance of air. 

A knowledge of these facts is o( essential im- 
portance in rektion to treatment. 

Symptoms and Course.— While presenting 
considerable variety in the additional symptoms 
and mode of termination, nearly all cases present 
chafacteristic features due to the peculiar lesions 
just described. To these may be added the eflects 
of netye-inkatioii, especially of the phrenic nerves, 
the vagi, and the caroiac and pulmonary plexuses. 

Onfy the more important of the clinical pheno- 
mena will be descrined. The earlier symptoms 
are nsaally great lassitude, chilliness, sometimes 
with rigors, and mental depression, sometimes with 
insomo^ ' Headache, dimness, and nausea are 
often present Vomiting may occur early, and be 
a prominent symptom, possibly doe to the nerve- 
imtation above mentioned. With these or other 
symptoms there is commonly complained of at an 
early period a peculiar sense of constriction of the 
chest, especially at the lower part, and a want of 
brMth. This u sometimes accompanied by niarked 
pain or cramp-like feeling, and is aggravated by 
exertion. Cramps and tingling sensations in the 
limbs, palpitation, flushings, and perspirations may 
occur. 

Mter a period varying from one to five days, 
daring which there may be intervals of improve- 
ment, there ensue more severe S3miptoms, and the 
^tient has to leave work and often to take to bed. 
These more pronounced symptoms include greatly 
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increased prostration, accelerated and difficult 
respiration, usually rise of temperature, and a rapid 
ana feeble pulse. In addition, the sense of ^nful 
constriction of the chest is often marked. Cough, 
which may be slight or almost absent at first, now 
usually b^omes marked ; it is dry, hacking, and 
painful. The sputa are usually scanty, frothy, and 
blood-stained, but may become abundant and 
hcemorrbagic. Bacilli may be found in the sputa. 

Sometimes death occurs from syncope within 
twenty-four hours after the patient gives up work, 
nothing but the dyspnoea and cyanosis being 
observed. 

More commonly the dyspnoea and cyanosis in- 
crease, the face becomes pallid or livid, the pulse 
and respiration are accelerated, and the general 
symptoms become more marked. Headache is 
sometimes intense ; vomiting may be frequent and 
urgent, and indications of the involvement of other 
organs show themselves. Of these, gastro-in- 
testinal irritation is frequent ; there may be severe 
colic ; haemorrhage from the bowels may occur, 
though infrequently. In fact, the disease may 
assume the gastro-intestinal form. Or the cerebrri 
or spinal centres may be especially involved ; hence 
delirium and somnolence, more rarely convulsions 
or tetanic spasms. Death may be preceded by 
coma, or the patient may be conscious to the last. 

In many cases scattered haemorrhages in the 
skin or subcutaneous tissue, or diffuse discolourations, 
are observed during life, but they may be entirely 
absent In rare cases typical carbuncles have been 
observed. Remissions sometimes occur, to be 
followed by more marked prostration. In nearly 
all cases, even if the temperature is high, there is 
great coldness of the extremities, with indications 
of asphyxia. 

The range of temperature is very variable, and it 
shows also marked oscillations ; but observations 
on the surface-temperature are not reliable, owing 
to the great chilling of the surface. 

Of the physical signs, those of pleural effusion 
are the most marked, but the effusion sometimes 
occurs very rapidly, and may not appear till 
shortly before death. Bronchitic sounds, «c., may 
of course also be present. 

Even when severe symptoms have developed, 
recovery may take place. In the cases collected by 
Spear, four out of twenty-three recovered. And in 
many cases which presented marked initial sym- 
ptoms, and from their relations to infection were 
in all probability cases of the disease, the more 
severe symptoms did not develop. In some, 
secondary changes in the lungs appear to have 
caused death at a much later period. 

Death usually occurs within from two to six days 
from the onset of marked symptoms. Eleven of 
the twenty-three cases mentioned died within three 
days. Only two died at eight days, and these from 
septic complications. 

When recovery occurs, convalescence is often 
very prolonged. 

TREATMENT. — Prophylactic measures are by far 
the most important. Of these the careful separa- 
tion and disinfection by superheated steam of all 
wool or hair which shows suspicious characters, 
such as excess of blood-staining, dirt, &c., or which 
comc» from districts where anthrax is common, arc 
of prime importance. The characters and origin of 
such wool or hair are well known to those engaged 
in such trades. Next in importance are the 
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thorough ventilation of the rooms in which the 
wool IS sorted, and the greatest care in washing 
the hands, changing the clothes, &c. The effect 
of such precautions, which were first enforced in 
1884, has been to reduce the mortality from the 
disease m the Bradford distnct to two per annum 
during the vears from 1884 to 1890 inclusive ; 
whereas m the period of ten months at the time 
of our inquiry in 1879-80 there were nine cases of 
malignant pustule with two deaths, and twenty- 
three cases of internal anthrax with mneteen deaths. 

Of the treatment to be adopted when the fully 
pronounced symptoms are present, little can be 
said. The evacuation of the fluid from the pleurae is 
certainly indicated, and the internal administration 
of strong meat-broths, stimulants, and cardiac tonics, 
especially strophanthus But when once the virus 
has entered the blood, it is probable that little can 
be done beyond dealing with complications as they 
arise. 

Prophylactic inoculation does not appear to be 
applicable to man. Moreover, it does not appear 
that one attack affords protection in man, since in- 
ternal anthrax has been fatal in some who have suf- 
fered previously from malignant pustule For some 
points bearing on the subject of protective inocula- 
tion, and the toxins and antitoxins of anthrax, su 
Immunity. 

2, Cast no- Intestinal and other Forms.— 
Of the other forms of internal anthrax it need only 
be said that they appear to be far rarer, and that 
their symptoms and treatment correspond with 
those described above, when they occur as compli- 
cations of the bronchial form. A few cases are on 
record in which the disease has followed eating parts 
of ammals which have died from anthrax, as flesh, 
liver, &c In these cases lesions were found in the 
stomach, intestines, &c , corresponding to those 
described in the bronchi in wool-sorter’s disease ; 
the mesenteric glands showing a condition resem- 
bling that of the bronchial glands. 

The sjnnptoms in such cases are mainly abdo- 
minal, and the disease is usually rapidly fatal 

It IS questionable whether many of the cases 
which have been descnbed as gastro-intestinal, or 
mycom intestinoUis^ and especially where there is 
a phlegmonous gastritis, are not due to other 
bacteria In none of the cases which the wnter 
has examined have anthrax-bacilli been found ; m 
some only micrococci were present ; in others, 
bacilli which, though bearing a superficial resem- 
blance to anthrax-bacilli, proved to possess entirely 
different characters. Microscopic examination and 
inoculation of animals can alone decide in any 
parUcular case. W. S. GREENFIELD. 

PUTRI 0 FEVER.— A synonym for typhus fever. 
Su Typhus Fever. 

PYEMIA (irvoK, pus ; and atfia, blood). — 
Synon • Purulent Inf^tion : Fr. lyohhnu ; Gcr. 
Py(fhitmH\ Pyi^mte, 

A condition of blood-poisoning which gives 
rise to fever, accompanied either by severe visceral 
inflammations and congestions, or by certain local 
lesions, which are chiefly venous thrombosis, em- 
bolic abscesses in the viscera, acute suppurations of 
the serous membranes and joints, multiple abscesses 
in the connective tissue, and eruptions Rpou the 
skin. The disease is usually, out not always, 
sequential to a wound or injury. 
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PYELITIS (ir^rAef, a vessel).— S ymon. ; Fr. 
PyilUe ; Ger. Nurenbecketuntzundung. — Inflam- 
mation of the pelvis of the kidney. See Kidneys, 
Diseases of, p. 834* 

PYLEPHLEBITIS (ir^Xif, gate « porta ; 4x^4, a 
vein). — Inflammation of the branches of the portal 
vein, often associated with thrombosis. See Portal 
Thrombosis. 

PYLORUS. — See Stomach, Dilatation of, In- 
flammation of. Malignant Dise^ of, and Neuroses 
of. 

PYOGENIC BACTERIA.— While nearly all the 
pathogenic bacteria possess the power, under cer- 
tain conditions, of initiating purely pyogenic pro- 
cesses m place of or in addition to their specific 
lesions (e g. Bacillus tuberculosis and Pneumococ- 
cus), there are a few organisms which commonly ex- 
press their pathogenicity by the formation of pus ; 
these are usually grouped t<^ether under the tide <k. 
Pyogmu Bacteria^ as distmct from those which 
only occasionally assume a pyogenic rble 

The most im^rtant of the pyogenic bacteria in 
point of frequency are the Staphylococcus pyogenes 
aureus, the Staphylococcus pyogenes citreus, the 
Staphylococcus pyogenes albus, and the Strepto- 
coccus pyogenes longus ; next, and of less constant 
occurrence, the Bacillus ^ocyaneus, the Bacillus 
of Friedlander, and the ^cilius coll communis ; 
and lastly, and usually in certain well-defined 
situations, the Gonococcus, the Koch-Wecks bacil- 
lus, and others 

The members of the last of these groups will be 
found under special heading, or the brings of 
the specific diseases with wmch they are cai^ly 
associated. 

StaphyloooocuE Pyogenes Aureus.— This 
organism occurs m pus as small coogloea-masses, 
each containing from five to twenty sphencal 
bodies, which have remained in close apposition 
after the completion of the process of fission. 
These masses of cocci are arrayed for the most 
part between the pus-cells, but occasionally some 
may be demonstrated within the cells. The in- 
dividual cocci measure from 0*6 to o 9 m tn diameter. 
They stain readily with all the basic aniline dyes, 
and retain their colour perfectly when treated 
Gram’s method The Suphylococcus aureus is 
a non-motile, non-spormg, liquefying, fiscultative 
anaerobe, readily cultivate upon nutrient media 
both at 22® C and at 37® C.— this latter being the 
optimum temperature. Its thermal death-point is 
50® C. In spite of the fact that spoce-formation 
does not occur, the organism possesses considerable 
powers of resistance , a solution of perchlonde of 
mercury (i . 1000) does not effectually destroy the 
coccus m 24 hours, while a solution, five times as 
strong (1 : 200), ^ the same gerxmade requires 
from fifteen minutes to one hour to effect its de- 
struction. The action of desiccation and light are 
also resisted for considerable periods. Cultivaaoos 
upon artificial media will retain their vitality for 
years. The chromogenicity of the organism is best 
brought out in cultivations upon sohd media, which 
have been fireely supplied with oxygen and incu- 
bated at a temperature of 24® C 

Czeihtral Characteristics * — In gelatine *8tab^ 
culture * the growth at first shows along the track 
of the needle as a Bunt whi^h line con^iosed of 
minute spherical colonies, discrete or confluent. 
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which rapidly increase in size. By the end of 
al^ut three <uys lique£u;tion of the medium be^ns 
to form a broad hmnel filled with turbid gelatme. 
The liquefiu:tion then proceeds rapidly, some of 
the growth sinking to toe apex pf the funnel and 
gradually becoming bright orange-yellow in colour. 
In gelatine ‘shake-cultures’ growth occurs uni- 
formly throughout the substance of the medium, 
liquefiiction commencing from the surface. No 
formation of gas takes pli^e in sug^r-gelatine. 
In bouillon at 37° C. a uniform turbidity of the 
medium is observed in less than 24 hours, and 
may be accompanied by slight pellicle-formation. 
Eventually the greater part of the growth is de- 
posited and assumes a yellowish tint. The indol- 
reaction can usually be obtained in from 48 to 72 
hours. Upon the surface of nutrient agar, a thick, 
spreading, moist, shining, cream-coloured layer 
forms, which afterwards becomes orange-coloured. 
Upon the surfisce of inspissated blood -serum the 
growth resembles that upon a^r, the medium not 
being liquefied. Litmus-milk is coagulated by the 
coccus in the course of its growth, and becomes 
strongly acid in reaction. Upon sterilised potato, 
especially if cultivated at the ordinary temperature 
of the laboratory, the coccus produces a thick 
whiti^ layer which soon becomes yellowish in 
colour and finally bright golden. 

The Staphylococcus aureus is pathogenic for the 
rabbit and the mouse (especially the \raite mouse), 
the result of inoculation varying, among other 
factors, with the method employed. Subcutan^us 
injection is usually followed by abscess-formation, 
sometimes bpr septicaemia. Intravenous injections 
if the dose is fairly large, usually result in death 
from general septfeaemia. By appropriate means 
peritonitis, meningitis, arthritis or osteomyelitis may 
be produced. 

Staphylococcus Pyogenes Citreus.>~Thb 
organism differs from the Staphylococcus pyogenes 
aureus only in the production of a lemon-coloured 
instead of an orange pigment. It is said, too, that 
the Staphylococcus dtreus is less virulent than the 
aureus. 

Staphylococcus Pyogenes Atbus.— This 
is morphologically identical with the Staphylo- 
coccus aureus. Culturally it only differs in that 
its growth is creamy-white. Its virulence, as a 
rule, is markedly less than that of the aureus. 

Streptococcus Pyogenes Longus. — 
Synon. ; Streptococcus Erysipelatosus. — The 
Streptococcus longus occurs in pus and serum, as 
chains of spherical cocci, but sometimes as diplo- 
cocci, lying free between the leucocytes, and never 
within them. The chains vary in length, contain- 
ing from ten to fifty coed, and are frequently 
convoluted; the individual organisms are usually 
small, averaging 0*5 /i in diameter, though some 
are occasionally quite twice that size, the latter 
bdng probably just about to undergo fisdon. This 
streptococcus stains readily with uie basic aniline 
dyes, and, like the pyogenic staphylocoed, retains 
the stain after treatment by Gram’s method The 
Streptococcus longus is a non-motiie, non-sporing, 
non-liquefying firaltative anadrobe, which, under 
laboratory conditions, is best cultivated at the tem- 
p^ure of the body ; it will also grow though with 
difficulty at the or^nary temperature of the room. 
Its viuUty is not great, cultivations upon artificial 
tn^^dia dying out m the course of a few weeks ; its 
vindence, too, is quickly lost, and in fike manner 


its resistance to germicidal agents is but slight — e. g. , 
2-per-cent, solution of phenol is sufficient to com- 
pletely destroy the Streptococcus within a few 
minutes. Its thermal death-point is 54° C. 

Cultural Characttristics , — Upon the surface of 
nutrient gelatine a scanty growth of minute, raised, 
hemispherical, whitish, opaque colonies appears in 
48 to 60 hours. The colonies are scattered and 
discrete, and increase but little in size with age. 
The medium is not liquefied. Upon the surface ot 
agar the colonies remain discrete, and closely re- 
semble those formed upon gelatine. They are, 
however, larger, more opaque and greyish, and the 
base of each colony is frequently surrounded by a 
delicate halo. The growth upon inspissated blo^- 
serum is similar to that u^n agar. Upon the 
surface of potato, the growth is usually described 
as ‘invisible,’ and, when most evident, only 
appears as a moist-looking area. In bouillon, 
growth occurs as fine flocculi which settle on the 
most dependent part of the wall of the tube, or 
sink to the bottom ; the supernatant medium 
remains clear. The indol-reaction is absent. 
Luxuriant growth takes place in litmus-milk, ac- 
companied by an acid reaction ; clotting may or 
may not be observed. This Streptococcus is patho- 
genic for the rabbit, guinea-pig and mouse. When 
injected subcutaneously a local abscess is usually pro- 
duced, but apparently identical races of streptococci 
differ in virulence to such a degree that the result of 
similar inoculations may vary from a transient 
erythema to death from streptococcic septicaemia. 

Bacillus Pyocyaneus. — The Bacillus pyo- 
cyaneus was first isolated from blue pus, the colour 
of which was due to this bacillus. The Bacillus 
pyocyaneus occurs as short slender rods with 
rounded ends, often so short as to resemble cocci ; 
also united in pairs or short chains, and in long 
threads. Individual elements average 0*3 to t in 
diameter by 2 to 3 /li long ; are actively motile, and 
each rod is furnished with a single terminal 
fli^ellum. The bacillus stains well with all the 


ordinary aniline dyes, but is completely decolourised 
when treated by Gram’s method. The Bacillus 
pyocyaneus is a non-sporing, lique^n^, facultative 
anai^robe. It grows readily on artificial media at 
the room-temperature, but its optimum tempera- 
ture is 37° C. Its thermal death-point is reached 
at 55° C. The formation of pigment only tfkes 
place in the presence of oxygen ; at least two pig- 
ments are elaoorated, the one yellow, pyoxanthosCi 
the other blue, pyocyanin, and to these pigments 
the so-called * blue pus * owes its colour. 

Cultural Characteristics . — In gelatine plate- 
cultures the colonies rapidly develop as small fiat 
plaques, having a dark ^een central spot surrounded 
oy a delicate radiating Tighter zone, the surrounding 
medium being fluorescent. Liquefaction commences 
at about three days in the form of a funneL In 
^latine stab-cultures liquefaction at first proceeds 
m the form of a funnel, the liquid gelatine being 
turbid and fluorescent, and containing whitish 
flocculi in suspension. Later the liquefaction 
extends to the edges of the tube, the flocculi sink 
and the liquid portion is separated from the solid 
gela^e 1^ a horizontal line, the deeper parts of the 
medium away from the air lacking the fluorescence 
of the up^ portion. Shake-cultivations in sugar- 
gelatine do not give rise to the formation of gas. 
Upon the surface of agar a moist whitiirii layer 
develops, which later becomes greenish in colour, 
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while the medium itself is fluorescent and appears 
green by reflected, and orange by transmitted light ; 
subsequently this colour darkens to blue>green or 
black U pon the surface of inspissated blo^>serum 
a thick moist layer appears, dirty white at first but 
afterwards becoming brown, and the medium itself 
IS licjuefied. In bouillon, growth occurs as a uniform 
turbidity accompanied by the formation of a delicate 
pellicle of a light greenish colour The indol- 
reaction can be obtained in about seventy-two 
hours Litmus-milk is at first clotted, showing an 
acid reaction ; later the coagulum is dissolved 
Upon the surface of txitato a light brown or green 
slimy layer is formed confined to the needle-track, 
and the substance of the medium is discoloured. 
The Bacillus pyocyaneus is pathogenic for the rabbit 
and the guinea-pig Subcutaneous inoculation of a 
small dose is followed by local abscess , a large dose 
causes oedema, purulent infiltration of the tissues, 
and death Intraperitoneal injections usually cause 
death in from twenty-four to thirty six hours from 
general septicaemia 

Bacillus of Friedlander.— Synon . Pneumo- 
bacillus —This bacillus was first isolated from the 
lung-tissue in a case of lobar pneumonia The 
bacilli, as seen in pus and sputum, are short oval 
rods, arranged singly, in pairs, or even in short 
chains of from four to eight individuals , occasion- 
ally bacilli are so short as closely to approach the 
spherical— so closely so, in fact, that the organism 
was onginally described as a coccus. Each element, 
or combination, is surrounded by a clear refractile 
space, indicating the presence of a capsule similar 
to that possessed by the pneumococcus, and capable 
of demonstration by laentical staining-methods 
When cultivated upon artificial media the 
pneumobacillus loses its capsule, while the 
variations in size and shape of the rods are so 
marked as to render the polymorphism of the 
organism one of its most striking characters. The 
bacillus stains readily with all the aniline dyes, but 
IS completely decolourised when treated by Gram’s 
method The organism is a non-motile, non- 
sporing, non liquefying, facultative anaerobe ; easily 
cultivated upon artificial media, and growing freely 
at the room-temperature, although its optimum 
temperature is one more nearly approaching to that 
of the body Its thermal death-point is reached at 
56° C It possesses considerable vitality Cultiva- 
tions upon artificial media, more than two years old, 
have yielded successful subcultures. 

Cultmal Ckaractenstus — In gelatine streak- 
cultures the pneumobacillus produces a thick ele- 
vated opac^ue white growth with a smooth shining 
porcelain -like surface. In gelatine stab-cultures it 
shows as a typical nail -growth, the head being 
composed of a hemispherical mass of the size of 
a split pea, and the shaft, of discrete or confluent 
colonies down to the extremity of the needle-punc- 
ture A shake-culture in sugar-gelaune demon- 
strates the abundant production of gas. On the 
surface of slanted agar a growth is produced 
resembling that upon gelatine, but somewhat more 
slimy, and showing a tendency to slip down the 
inclined surface to the bottom of the tube. Upon 
inspissated blood-serum a similar condition is pro- 
duced. The medium Is not liquefied. Bouillon 
exhibits a uniform turbiditv in about twenty-four 
hours, and the presence of indol may be demon- 
strated in from forty-eight to seventy-two hours. 
Upon the surfoce « potato a slimy nuff-coloured 


growth appears which in the course of a few days 
becomes a dirty brownish-yellow, while the substance 
of the medium assumes a greyish tint. Litmus- 
milk shows clotting m from twenty-four to forty- 
eight hours, accompanied by the production of a 
strongly acid reaction. Fnedlander’s bacillus is 
pathc^enic for ordinary ammals, though in vamng 
aegrees When inoculated under the skin of the 
mouse death ensues in from three to five days from 
general septicaemia, and the organism can be 
recovered in pure culture from the blood in the 
heart Inoculations into the subcutaneous tissue of 
the guinea-pig are usually followed by similar 
results, although recovery occurs fairly often. The 
rabbit is still more resistant, and recovery is the 
rule Cultivations upon artificial media appear to 
retain their virulence unimpaired for long ^nods. 

Bacillus Coil Communis —See p. 121. 

John Eyre. 

PYONEPHRITI8 — Inflammation of the kidney, 
leading to the formation of abscess. See Kidneys, 
Diseases of, pp 821, 823, 834 

PYOPNEUMOTHORAX —A morbid condition 
of the pleural cavity, in which it contains both pus 
and gas. See Pi eura. Diseases of 

PYORRHCEA ALVEOLARIS. Teeth, 
Diseases of. 

PYRENEES —See Biarritz; Bagn£res-db- 
Bigorre ; Eaux-Bonnes ; Eaux-Chaudes ; 
Luchon and Pau ; and Climate, Treatment of 
Disease by 

PYREXIA fire ; and I have). — This 
word IS sometimes employed as a synonym for 
fever; but it is more properly applied to the 
elevation of the body-heat which is one of the 
phenomena of fever. See Fever ; and Tempera- 
ture. 

PYRMONT, In Germany — Iron waters and 
salt waters See Mineral Waters 

PYROMANIA — A name which has been given 
to insanity when the patient manifests a propensity 
to incendiarism. Its claim to be regard^ as a 
special form of insanity has not been established. 
See Insanity. 

PYROSIS {‘wvp6t0, I bum). — Synon.. Water- 
brash , Fr P^ons ; Ger Sodhrenmn. 

This term was originally applied to the eructa- 
tion of strongly aad fluid from the stomach accom- 
panied by a burning pain at the epi^tnum. By 
many writers the use of the term has been extended 
80 as to include the expulsion (i) of swallowed saliva 
collected in the oesonhagus ab^ve its spasmodically 
contracted lower end, and ( 2 ) of neutral or slightly 
acid fluid from the stomach some hours after the 
chyme should have passed into the duodenum. 
Moreover, the strongly aad fluid to wMch the term 
was originally limited ia not always of the same 
character. In some cases the aadity is due to free 
hydrochloric aad ; in others, to butyric and other 
organic acids. A term of such uncertain meaning 
should certainly be discarded. 

H. Montague Murray. 

PYSTdAU, In Hungary. — Thermal sulphur- 
waters. Su Mineral Waters. 

PYURIA (trvav, pus ; and the urine),— A 
name for a condition of the urme in which it con- 
tains pus. Sh Urine, Morbid Condidons of. 

AT^ 
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QUARANTINE (Ital. guaranta, forty). — 
Synon. : Fr. Quarantaine\ Ger. Quaranidtu. 

Definition. — The enforced isolation of indi- 
viduals and certain objects coming, either by sea 
or by land, from a place where dai^erous commu- 
nicable disease is presumably or actually present, 
with a view of limiting the spread of the malady. 
The objects liable to quarantine include — on the 
assumption of their being apt to carry the contagion 
or infection of the disease — the luggage and personal 
effects of the individuals isolated, certain articles of 
merchandise, and ships ; and, in land-quarantine, 
carriages and other vehicles. Sometimes entire 
communities and districts are subjected to quaran- 
tine. 

In Great Britain and Ireland quarantine was 
until 1896 carried out under an Act of Parliament 
passed in the reign of Geoi^e IV. (6 George IV. 
cap. 78). It was practised, and that only to a 
limited extent, solely with a view of relieving our 
maritime commerce from disabilities which would 
else be imposed upon it by other countries, in which 
quarantine is regarded as an essential part of the 
public-health administration. The regulation of 

a uarantine was not a function of the department of 
le government which is concerned with the sani- 
tary administration of the kingdom (the Local 
Government Board), but of the Privy Council, 
aided by the Board of Trade, the subject being 
dealt with as an international commercial question. 
In what follows an authoritative official memoran- 
dum of the late Dr. E. C. Seaton (formerly medical 
officer of the Local Government Board) on the sub- 
ject is closely adhered to. 

The Quarantine Act provided for land-quarantine 
and the quarantine of inland waters, as well as for 
maritime quarantine — internal and external quaran- 
tine, so to speak. It does not appear that internal 
quarantine has ever been enforcea in this country. 
Since the Act was passed maritime quarantine alone 
has been practised, and this has been applied to 
three diseases only, all of them infectious diseases 
of foreign origin, namely, plague, cholera, and 
yellow fever. Of plague there has been, until quite 
recently, no question in English ports for fifty years, 
except a slmbt alarm in 1879, consequent upon an 
outbreak in South-eastern Russia in the province of 
Astrakhan. Against cholera quarantine had not 
been enforced since 1858, its futilitv as a pre- 
cautionary measure in this country naving been 
abundantly manifested. Yellow fever was the sole 
disease subjected to it in our ports, and this, as 
already stated, not from the medical necessity, but 
from the commercial exigency of the case. The 
only quarantine establishment remaining in Eng- 
land— that at the Motherbank— was maintained m 
respect of that disease. Infectious diseases habi- 
tually current in this c<Wtpr, such as small-pox and 
scarlet fever, notwithsOfnding that the phraseology 
of the Quarantine covered tmy * infectious 
disease or distemper^ had always Ix^ in practici^ 
exempt froin quarantine, and dilt with under the 
^enei^ sanitary law of the kingdom. It appears 
to have been recognised that measures, primarily 
•designed to prevent the introduction into the 


country of diseases only coming to us from abroad, 
and which involved international considerations, 
would be misapplied if used for the purpose of pre- 
venting the importation of diseases, ordinarily 
existing here, the limitation of which, and not the 
exclusion, could alone be in question. 

In 1896 the Quarantine Act of George IV. was 
repealed, and the measures which had been applied 
to cholera were extended to yellow fever and plague. 
Before discussing these measures we may con- 
veniently refer to the attitude of foreign Powers to 
the subject of quarantine. 

In reference to cholera, foreign countries have, 
during recent years, shown a readiness to modify 
the requirements of quarantine, and substitute 
shorter periods of detention for those formerly 
insisted on. Conferences between representatives 
of the Powers have been held at Paris in 1852, 
Constantinople in 1866, Vienna in 1874, Rome in 
1885, Venice in 1892 (the conclusions of which 
were subsequently modified at Paris), and Dresden 
in 1893, when Great Britain was represented by 
Mr. Strachey, the resident Minister at Dresden, 
Sir Richard Thorne Thorne, K.C. B. , Medical Officer 
of the Local Government Board, and Mr. H. Farnall, 
C.M.G., of the Foreign Office. A further con- 
ference was held in Paris in 1894 for the purpose 
of devising measures for preventing the spread of 
cholera by way of the Red Sea and the Persian 
Gulf. Inasmuch as the conclusions of the con- 
ference of 1893 have been accepted by the English 
Government, it will be convenient to give a brief 
account of their nature. 

I. Notification to Foreign Governments, — A 
cholera-centre * is to be notified to all the Govern- 
ments signing this agreement. Isolated cases are 
not necessarily to be notified. Communications 
concerning progress of disease are to be made at 
least once a week. 

II. Circumstances under which DiUricts are to 
be deemed Infected, — A district is to be considered 
infected when the existence of a cholera-centre has 
been officially stated ; no longer infected when no 
deaths or fresh cases have occurred within five days, 
and the measures for necessary disinfection have 
been taken. 

[The word ‘district’ is applied to any part of 
a country placed under a well-defined administra- 
tion. ] 

III. Limitation to Injected Districts of Preventive 
Measures. — Measures for limiting the spread of the 
epidemic are only to apply to products of the in- 
fected districts, and not then it the products have 
left the country five days before the outbreak 
began. 

IV. Merchandise or Dangerous Articles con- 
sidered from the Joint of view of {i) Prohibition 
of Importation and Transit and {2) of Disinfec- 
tion, 

• The term actually used xs/oyer^oxA is thus referred to 
by the Lancet of July 15, 1893, P» *sa : * Practically the uie 
of Che term foyer meant that if there are isolated cases ot 
dMrfera die Froich Oovonmant will not notify ; but if eases 
are grouped together and form a sort of kemel->a centre, a 
focus, radiatlog, scattering around the germs of disease- 
then the French Government will notify.' ’ 
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1 The only things to be forbidden are • {a) body- 
linen, clothes in use, bedding (except when con- 
sidered as luggage or when moving from one 
house to another, when they are to be specially 
dealt with) ; (b) rags and drills ; but the following 
are not to 1^ prohibited rags compressed by 
hydraulic power, which are forwarded as wholesale 
merchandise and labelled with name of the place of 
destination, &c. ; and clean clippings coming direct 
from spinning, weaving, making-up, or bleaching 
establishments , artificial wool, and fresh paper- 
shavings Goods are not to be detained in quaran- 
tine on the frontiers of countries 

2 Disinfection of baggage is to be obligatory in 
respect of such things as clothes, dirty linen, &c , 
coming from an infected distnct, if the local sanitary 
authority consider them contaminated Merchan- 
dise is to be disinfected so as to damage as little as 
possible; each State is to arrange the method of 
disinfection Letters or printed matter are not to 
be disinfected 

V Measures at Land-Frontiers — Railways, 
Travellers — Infected carriages are not to be re- 
tained at frontier towns — if soiled, they are to be 
detached for disinfection wherever possible Land- 
quarantine IS no longer to be established Only 
persons suffering from cholera and those attacked 
with a choleriform disease are to be detained. The 
officials of the railway are to see if all travellers are 
well — if ill, a medical man is to be called in 
Inspection is to be made, if possible, at the Custom- 
house stations so as to hinaer travellers as little as 
possible On arrival at destination, travellers com- 
ing from infected districts are to subject to five 
da)s’ observation dating from the time of their 
departure from such districts This, of course, 
does not apply in the case of Great Britain, which 
has no land frontier 

Special measures may have to be taken with 
regard to bohemians, vagabonds, emigrants, and 
persons travelling in parties 

VI Regulation of Ftontier Traffic — Frontier- 
traffic arrangements are to be left to special 
measures to be taken by the neighbouring (ad- 
joining) countries 

VII fVa/envay<! — The arrangements for regu- 
lating traffic are to be left to the States on river 
banks Those regulations in force in Germany in 
1892 are recommended 

VIII Measures to be taken at Ports — A ship is 
to be considered infected, which has cholera on board 
or if It has had fresh cases of cholera during the 
preceding seven days , to be considered as suspected 
where there have been cases on board though not 
during the last seven days, to be considered as 
healthy, though coming from an infected port, if 
having had neither case of cholera nor death from 
cholera on board before the departure, during the 
voyage, or since arriving 

Infected ships are to submit to the follow- 
ing — 

(I) The sick are to be disembarked and isolated 
(2) The others are to disembark and remain under 
observation during a period not exceeding five da^, 
[The signature of Great Britain to the Dresden 
Convenuon was conditional that for the purposes of 
England the < observation * should, both tot infected 
ana suspected ships, be in the homes of the persons 
under observation instead of in any specially pro- 
vided place ] (3) Dirty linen and clothes, «c., 

belonging to pa«<8engers are to be disinfected, if 
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deemed contaminated by the sanitary authority, as 
well as the ship or part of ship infect^ 

Suspected ships are to submit to— 

(I) Medical inspection ; (2) disinfection; (31 re- 
moval of bilge-water after being disinfected, and 
substitution of good dnnking-water in place of that 
stored on board 

It is recommended that passengers should be 
under observation not more than five days from the 
date of arrival, and that the disembarkation of the 
crew should be delayed 

Healthy vessels are to be allowed free pratique. 
It is, however, permissible that the authon^ of the 
port may in the case of healthy vessels adopt the 
same measures as in the case of suspected vessels, 
except that the period of observation (five days) 
should date from the time of departure of the vessel 
instead of the date of arrival 

The authority of the port is to take into considera- 
tion, before ordering these measures to be adopted, 
the presence of a doctor and of a disinfecting-stove 
on Iward the vessel Special precautions are to be 
taken on vessels crowded with emigrants, and in- 
sanitary vessels Goods arnving by sea can only 
be treated similarly to those arnving by land All 
ships refusing to submit to the port arrangements 
are free to put out to «ea They may only unload 
after the necessary precautions have been taken — 
(I) I'-oIation , (2) removal of bilge-water ; (3) sub- 
stitution of good water No passengers are to dis- 
embark unless willing to submit to the port regu- 
lations Every country should provide at least one 
port on each of its coasts with the organisation and 
apparatus for receiving ships whatever their sanitary 
state Coasting vessels are to be subject to special 
regulations, to be arranged between the countries 
interested 

Special measures are to be taken with regard to 
vessels coming from an infected port and going up the 
Danube Until the town of Soulma is provided with 
a good water-supply, all boats going up the nver 
are to be subjected to rigorous hygienic measures. 

Overcrowding of passengers is to be strictly for- 
bidden 

In reference to plague, a conference of the Powers 
was held in Venice in 1897 The principal questions 
considered were — {a) the measures for preventing 
the spread of plague out of Europe, including the 
measures to be taken on board pilgnm-ships , and 
(b) the measures to be taken in Europe The 
principles which governed the decisions of the 
Dresden Conference in respect of cholera were again 
accepted, as applicable to plague, some modifica- 
tions being made in view or the longer incubative 
period of the latter disease Thus infected vessels 
were made to include vessels on which disease had 
occurred within ten days of arrival 

It IS interesting to observe that, while foreign 
countries are thus agreeing to regulations which 
approximate in some degree to those which axe In 
force in Great Britain, British colonies, having in« 
dependent control in respect of this subject, midn- 
tain a more rigid system of quarantine, and do not 
limit Its application to diseases which in this country 
are subject to the quarantine law. Thus Malta, 
Gibraltar, and Cyprus, as well as the more diati^ 
colonies, adhere to the old quarantine system ; and, 
indeed, the West Indian colonies have (in 1993 ) 
enacted a ouarantine law, to which tefiecmice may 
be made as illustrative of the action of die eolmiies 
in this respect. 
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The measures which have, in England, been 
substituted for quarantine i^ainst cholera, yellow 
fever, and plague, consist in a * system of medical 
inspection,* the details of which are set forth in the 
Order of the Local Government Board, dated the 
9th November, 1896, and which include and ex- 
tend the provisions of antecedent Orders relating to 
cholera only. This plan differs from ‘ quarantine* 
in the following essential respects ; — 

{a) It affects only (i) such ships as have been 
ascertained to be, or as there is reasonable ground 
to suspect of being, tn/ected with cholera or choleraic 
diarrhoea, yellow fever, or plague ; no vessel being 
deemed infected unless there has been actual occur- 
rence of cholera or of choleraic diarrhoea, or of 
yellow fever or plague on board in the course of the 
voyage, or during the stay of the vessel in the port 
of departure, or in a port in the course of the 
voyage. (2) Ships not infected with cholera or 
yellow fever or plague, but having passengers on 
board who are in a filthy or otherwise unwholesome 
condition. (3) Ships coming from a place infected 
with cholera, yellow fever, or plague. 

{d) It provides for the detention of the vessel so 
long as is necessary for the requirements of a medical 
inspection ; for dealing with the sick (if any) in the 
manner it prescribes j and for carrying out the pro- 
cesses of disinfection. 

Any person suffering from cholera, yellow fever, 
or pls^e must be removed, if his condition admit 
of it, to some hospital, or other suitable place for 
that purpose appouned by the sanitary authority ; 
and no person so removed may leave such hospital 
or place until the medical officer of health has 
certified that he is free from the disease. If any 
person suffering from cholera, yellow fever, or 
plague cannot be removed, the ship must remain 
subject to the control of the medical officer of health. 
If any person is certified by the medical officer of 
health to be suffering from any illness which he 
suspects to be cholera, yellow fever, or plague, such 
person may be removed to some hospital, or other 
suitable place provided by the sanitary authority, or 
be detained on board the ship for any period not 
exceeding two days. If within this time he is found 
to be so suffering, he will be dealt with as above. 

(r) It subjects the healthy on board to detention 
only for such length of time as admits of their state 
of health being determined by medical examination, 
or until they have satisfied the medical officer of 
health as to their names, places of destination, and 
addresses at such places. The name and address of 
any such person is to be forthwith given by the 
m^ical officer of health to the clerk to the sanitary 
authority, who is required to transmit the same to 
the local authority of the district in which the place 
of destination of such person is situate. If any such 
person shall within mrty-eight hours arrive at a 
place of destination or address other than that he 
has given, be is reared upon arrival to notify the 
same to the medical officer of health of the district. 

In the case of ships infected with cholera, yellow 
fever, or plas^, or which have come from a place 
infected with any of these diseases, the 
officer of health may ^ direct the bilge-water to be 
pumped out before such ship enters any dock or 
basin ; and, on the sanitary authority providing a 
proper supply of water for drinking and cooking 
purposes for persons on board the ship, he may 
direct all casks or tanks on board the ship contain* 
water for the use of such persons tobe emptied f 


and the master is r^uired to cause these directions 
to be carried into effect. 

In addition to the above Orders, others have 
been issued from time to time reg\dating the 
admission of rags from foreign countries infected 
with cholera. 

The measures for dealing with the sick under the 
Orders of the Local Government Board are but an 
adaptation to a particular exigency of the principles 
of sanitary administration with regard to infectious 
diseases which are in force under the general 
sanitary law of the kingdom. 

But though quarantine has no present practical 
existence in this country, and all other infectious 
diseases are dealt with either under the general 
sanitary law of the country, or such modification of 
it as has been just described with regard to cholera, 
yellow fever, and plague, the machinery of the 
repealed Quarantine Act, for obtaining information 
as to the existence of infectious diseases on board 
foreign-coming ships, is made available for dealing 
with all diseases of that kind. The questions, 
which it is the duty of the Customs to put to the 
masters of all such vessels, embrace all infectious 
diseases ; and, in the event of any such disease 
being found to exist on board, or to have existed in 
the course of the voyage, the Customs officer is 
required to detain the vessel, and to forward the 
information with the least practicable delay to the 
sanitary authority of the port. In regard to 
cholera, yellow fever, and pl^ue, moreover, both 
the Customs and the sanitary authority have certain 
powers of detaining the vessel specified in the 
Order of the Local Government Board above 
referred to. 

The provisions under Articles 12, 13, and 14 of 
the Order of the Local Government Board of 1896, 
as to the mode of dealing with persons who may 
arrive from abroad infected with cholera, yellow 
fever, or plague, will be better understood if a suc- 
cinct statement be made of the ordinary provisions 
of the law with regard to infectious diseases in 
England. The authorities which have to administer 
that law, as now existing under the Public Health 
Act, 1875, are the urban, rural, and port sanitary 
authorities of the districts into which the whole 
kingdom is divided. These authorities are em- 
powered — 

(a) To provide hospitals or temporary places for 
the reception of the sick (section 131) ; 

(d) Where a hospital or place for such purpose 
is provided, to remove thither by order of any 
justice, on a certificate signed by a legally qualified 
medic^ practitioner, any person who is suffering 
from any dangerous infectious disorder, and is 
without proper lodging or accommodation, or 
lodged in a room occupied by more than one 
family, or on board any ship or vessel (section 

124) ; 

{c) To make regulations (to be approved the 
Lc^l Government Board) for removing to any 
hospital, to which the local authority is entitled to 
remove patients, and for keeping in such hospital 
so long as ma^ be necessary, any persons brought 
within their district by any ship or boat who are 
infected with a dangerous . infectious disorder 
(section 135) ; 

[d) To provide and maintain a carriage or 
carriijgef suitable for the conveyance of persons 
suffen^ under any Infectious diaoider (section 
W3)l 
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(e) To cleanse and disinfect infected premises, 
and articles therein ; to destroy any bedding, cloth- 
ing, or other articles which have been exposed to 
infection from dangerous infectious disorder, giving 
compensation for the same ; and to provide all 
necessary means for the disinfection of infected 
thinp (sections 120, 12 1, 122) ; 

(/) To take proceedings against (i) any person 
who, while suffering from any dangerous infectious 
disorder, wilfully exposes himself, without proper 
precautions against spreading the said disorder, in 
any street, public place, shop, inn, or public con- 
veyance, or enters into any public conveyance 
without previously notifying to the owner, con- 
ductor, or driver thereof that he is so suffering ; or, 
(2) any person who, being in charge of any person 
so suffering, so exposes such sufferer , or (3) any 
person who gives, lends, sells, transmits, or exposes 
without previous disinfection, any bedding, cloth- 
ing, rags, or other things which have been exposed 
to infection from any such disorder , or (4) any 
owner or driver of a public conveyance who shall 
not have immediately provided for the disinfection 
of such conveyance, after it has to his knowledge 
conveyed any person suffering from a dangerous 
infectious disorder , or (5) the owner of any house, 
in which any person has been suffering from any 
dangerous infectious disorder, who shall knowingly 
let It or part of it for hire, without having previously 
disinfected it, and all articles therein liable to retain 
infection, to the satisfaction of a legally qualified 
medical man ; or (6) any person who, showing for 
the purpose of letting for hire any house or part of 
a house, shall make false statements as to the exist- 
ence of infectious disease therein, or within six 
weeks previously (the several acts here enumerated 
constituting offences liable to penalty under the 
Public Health Act, ss. 126, 128, 129) , 

(^’•) To provide mortuaries, and to obtain the re- 
moval thither, by order of a justice, of the body of 
anyone who has died of any infectious disease, 
which IS retained in a room where persons live or 
sleep, or of any dead body in such a state as to en- 
danger the health of the inmates of the house or room 
in which It is retained (sections 141, 142) , 

(/:) To make inspection of their district, with a 
view to ascertain what nuisances exist calling for 
abatement under the powers of the Act, and to en- 
force the provisions of this Act in order to abate the 
same (section 92) a provision which extends to 
shipping— any ship or vessel lying in any river, 
hartwur, or other water, within the district of a 
sanitary authority, being subject to the junsdiction 
of that authority, in the same manner as if it were 
ft A(fuse within such district ; 

(1) Finally, to appoint a medical officer of health, 
mspector of nuisances, or several of those officers, 
according to the needs of the district, and other 
r^uisite officers to aid them in the proper and 
ftflncient execution of the Act (sections 189, 190) 
The doties of the medical officer of health and of 
the inspector of nuisances, when (as is the case in 
the greater number of instances) the assent of the 
Local Government Board has to be given to their 
appointment, are set forth in Orders of the Board 
dated March 1880. 

Beyond the powers conferred upon Sanitary 
Authorities by the Public Health Act, I875, other 
powers of considerable importance in relatioti to the 
subject under discussion are given by the notifica- 
iioD of Infectious Diseases Act, 1900, and can be 


obtained by Sanitary Authonties adopting the pro- 
visions of the Infectious Diseases (Prevention) Act 
of 1890. 

Under the former Act, it is obligatory on the 
authority to require every medical practitioner at- 
tending or called in to visit a patient to give notice 
to the Medical Officer of Health of the distnct if 
the patient be suffering from * small-pox, cholera, 
diphtheria, membranous croup, erysipelas, the dis- 
ease known as scarlatina or scarlet fever, and the 
fevers known by any of the following names — 
typhus, typhoid, entenc, relapsii^, continued, or 
puerperal,’ as well as any other infectious disease 
which the authority by special resolution may re- 
quire The duty of giving notice to the Sanitary 
Authority also devolves upon the head of the fiimily 
to which the patient belongs, and in his default the 
nearest relative of the patient present in the building 
or being m attendance on the patient, and in 
default of any such person, the occupier of the 
building The notification of cases of plague has 
recently been made obligatory by a reflation 
made by the Local Government Board under 
powers conferred on that Board by the Public 
Health Act, for dealing with epidemic disease 

Under the latter Act, powers can be obtained 
for— 

(a) Prohibiting the supply within a distnct of 
milk from a dairy believed to be productive of in- 
fectious disease 

(^) Prohibiting any person from ceasing to occupy 
a house, room, or part of a house, which has been 
occupied by a person suffermg from infectious dis- 
ease, without having such house, room, or part of 
a house, and all articles therein likely to retain in- 
fection, disinfected to the satisfaction of a registered 
medical practitioner, or without giving notice of the 
previous existence of such infectious disease to the 
owner, and prohibiting any such person from giving 
any false answer to the owner or to any person n^;o- 
tiating for the hire of such house, room, or part of 
a house, as to the fact of there having within six 
weeks previously been therein any person suffering 
from any infectious disease. 

(<-) Prohibiting any person from retaimi^ without 
the sancUon in writing of the Medical Officer of 
Health or a registered medical practitioner, else- 
where than in a mortuary or in a room not used at 
the time as a dwelling-place, sleeping-, or work- 
room, for more than forty-eight hours, the body 
of any person who has died of any infectious dis- 
ease. 

(</) Prohibiting any person from removing from 
any hospital or place of temporary accommo^tion 
for the sick, except for the purpose of bunal, the 
body of any person who has died from infectious 
disease, if the Medical Officer of Health or any 
other registered medical practitioner has certified he 
is of opinion that it is desirable, in order to prevent 
the nsk of communicaung any infectious disease, or 
of spreading infecuon, that such body should not be 
removed from such hospital or place except far the 
purpose of being forthwith buned. Uimer such 
circumstances the body when removed must be 
taken directly to a place of banal or to a mor- 
tuary 

(tf) Empowenng a mstice of the peace on tbe 
application of the Medical Officer of Health to 01^ 
the removal to a mortuary, and to be die 

body of any person who has ^ed of Iniectiom 
disease, whi^ has remained for more than £octy< 



1383 QUARANTINE QUINISM 


eight hours without the sanction of the Medical 
Omcer of Health or a registered medical practi- 
tioner in a room used at the time as a dwelling- 
place) sleeping-place, or work-room, 

(/) Requiring any person who desires to remove 
in a public conveyance, other than a hearse, the 
body of any person who has died from infectious 
disease, to give notice to the owner or driver, and 
requiring such owner or driver to disinfect the con- 
veyance. 

{g) Authorising a justice of the peace to make 
an order directing the detention in a hospital, at 
the cost of the authorities, of any person suffering 
from infectious disease, who would not on leaving 
such hospital be provided with lodging or accom- 
modation in which proper precautions could be 
taken to prevent the spreading of the disorder of 
such person. 

{A) Prohibiting the casting into any ash-pit, ash- 
tub, or other receptacle for the deposit of refuse 
matter, any infectious rubbish without previous dis- 
infection. 

(») Empowering the local authority to provide, 
firee of charge, temporary shelter or house -accom- 
modation, with any necessa^ attendants, for the 
members of any family in which any infectious dis- 
ease has appeared, who have been compelled to 
leave their dwelling for the purpose of enabling 
such dwelling to be disinfected by such authority. 

The general powers above enumerated, if exer- 
cised duly and with reasonable diligence, are held 
sufficient to provide for the exigencies which may 
arise in our ports from the introduction of infec- 
tious diseases by ships, whether the disease be 
current in this country or be of foreign origin not 
naturalised here ; but in the case of a non -naturalised 
disease, such as cholera, yellow fever, or plague, 
certain additional securities are taken by the Order 
of the Local Government Board previously referred 
to. The general powers, moreover, which are 
available against the importation of infectious dis- 
eases by sMpping, are available also, and have on 
occasions been used, against their expoitation in 
like way to other places. 

Shirley F. Murphy. 

QUARTAN {partus f the fourth).— A form of 
a^e, in which the paroxysm returns after an inter- 
mission of two days. See Malarial Disease. 

QUEENSTOWN, In South of Ireland.— 
Mild, not relaxing, winter climate. Southern ex- 
posure, with shelter. Mean winter temperature 
44*1® F. See Climate, Treatment of Disease by. 

QUINCKE’S DISEASE. — Angio-neurotic 
CEdbma. 

QUINISM. — Synon. : Cinchonism ; Fr. 
Quinisme ; Ger. Cincfumismus* 

Definition. — A group of symptoms, chiefly 
connected with the nervous system, produced by the 
presence of quinine in the blood. 

Anatomical Characters.— In the rare cases 
in man in which death has been due to quinism, 
posi-viortem examination has revealed only the 
appearances which are common to every case of 
gradual suspension of respiration, namely, accumu- 
lation of dark blood in the internal veins. The 
same has been found in experiments on animads. 

, Symptoms.— L arge doses of quinine prove fatal 
by jiaralysing, firstly, the brain and respiratory 


centre ; secondly, the heart. Smaller doses may 
produce various effects on the different organs. 

On the whole, quinine does not disturb digestion ; 
on the contrary, of all alkaloids tested on this point 
(of course in the shape of a readily soluble salt), 
uinine, when given m small doses, alone promotes 
igestion. Undoubtedly it may often cause vomit- 
ing, but for this there may be three reasons — the 
excessively bitter taste, the effect of a salt not 
easily soluble when there is a deficiency of normal 
hydrochloric acid in the stomach, and the unusual 
influence of quinine on the brain. The first two 
reasons can easily be avoided, and also the third, if 
too large doses are not given at once to susceptible 
patients. The intolerance of the brain soon ceases. 
It is advisable to tell the patient that vomiting may 
perhaps follow on the first dose, but that that must 
not prevent the second being taken — then only a 
little nausea will ensue, and after the third dose 
neither. In whooping-cough the first effect of 
quinine is even to stop vomiting, and improvement 
of other symptoms follows. 

The local irritation of the stomach often depends 
on the use of the sulphate, while the hydrochloride 
is easily borne. The sulphate is soluble in about 
800 parts of distilled water, the hydrochloride in 
about 36 parts. Free hydrochloric acid renders 
them both equally soluble ; but when this acid is 
deficient in the gastric secretion, as is the case in 
most fevers, the water alone may sufficiently dis- 
solve the hydrochloride, but not so the sulphate. 
It remains longer than it should as a foreign body 
in the stomach, and causes irritation. It is an old 
mistake to prescribe the sulphate, merely because 
it happened to be the quinine-salt first introduced. 
The hydrochloride not only irritates the .stomach 
less, but contains also a greater percentage of the 
base than the sulphate does (83 to 74). These 
advantages compensate for a somewhat higher 
price. 

The toxic effects of quinine, so often mentioned, 
are the result of large doses. They manifest them- 
selves as deafness, noises in the ears — humming, or 
resembling the roar of a distant waterfall, the ring- 
ing of bells, or the striking of a clock-sickness, 
h^viness in the limbs, retching, vomiting, and in- 
clination to sleep. Quinine-intoxication can, of 
course, become dangerous, should the dose have 
been too large. It shows itself as paralysis of the 
nerve-centres, and later as paralysis of the heart. 
Irritation no longer causes the slightest contraction ; 
one could imagine that the heart was poisoned by 
digitalis ; in animals at any rate this condition has 
been seen by the writer. The skin is pale and 
cold, and the temperature of the blood, measur^ 
in the rectum, may show an enormous depression. 

^ A man of forty-five, who suffered from constipa- 
tion, took by mistake three drachms of sulphate of 
quinine, instead of the same quantity of cream of 
Urtar at a single dose. In an hour, pains came on 
in the head and stomach, giddiness, and general 
weakness, followed by unconsciousness. Tne face 
was pale j the lips blue and cold, as also the limbs ; 
the pul^ was still regular, but slow and almost im- 
perceptible ; the respiration languid and shallow ; 
the pupils much dilated ; vision and hearing almost 
gone, even after return of consciousness. The 
medical attendant, who was called after eight hours, 
wrapped up the whole body in hot towels, and used 
frictions of the skin and internal stimulants. Im- 
provement ensued after a few hours, and increased 
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steadily during the following days ; but even on the 
fifth day the patient was unable to leave his bed for 
more than half an hour. The general weakness 
and that of sight and hearing improved, but did 
not disa^ear completely for a long time. 

In a French military hospital (1885) a soldier 
swallowed by mistake a 5-per-cent, solution of sul- 
phate of quinine, instead of a similar solution of 
sulphate of magnesium, equal to twelve grammes 
(ITO grains) of the former When he complained 
of the disagreeable bitter taste and of the humming 
in the ears, the attendant thought proper to 
swallow the same quantity Both were taken very 
ill after less than half an hour , both suffered from 
great general apathy and weakness of the heart 
The soldier recovered, because a large portion of 
the solution of quinine was rejected by spontaneous 
vomiting , the attendant died before the lapse of 
four hours, with the symptoms of paralysis of the 
nervous centres 

Experiments on rabbits and dogs have proved to 
the writer that, under the influence of large doses 
of quinine, the respiration is first paralysed, and 
that life can be preserved at this stage by artificial 
respiration Then the heart becomes paralysed by 
direct influence of the quinine on it, and death 
ensues The phj sician should therefore ask himself, 
in every case where he considers large doses of 
quinine desirable, whether an existing or threaten- 
ing weakness of the respiration or the circulation 
might prove an objection to the presen ption 
Speedy death has been observed in typhoid fever in 
patients or convalescents after alwut 20 grains 
of quinine , and even less may prove dangerous In 
such cases lo grains is a maximum dose, and 
stimulants should be administered simultaneously, 
e g camphor dissolved in almond oil, in repeat^ 
doses of 2-4 grains 

In connection with the influence of quinine on 
the heart, it must be mentioned here that its action 
in small doses consists of a slight irritation of the 
organ, probably of its substance The vagus of the 
heart has no connection with the effect , it requires 
strong doses of quinine to produce any depressing 
effects on this nerve. 

The disorders of hearing caused by quinine 
generally last only for some hours or a few days , but 
severe cases are also reported A man of thirty- 
seven took 20 grains of hydrochloride of quinine 
in one dose for ague The ague left him, out he 
almost immediately expenenced loud noises in the 
ears, pain in the left ear, heaviness of the head, fits 
of giddiness, and intense deafness The ticking of 
a watch, and the humming of a tuning-fork, were no 
longer heard when they were pressed to Ae skull 
Ei^ty grains of salicylate of sodium, taken within 
five hours (one must ask for what purpose), aggra- 
vated all the symptoms Aural treatment durmg 
several months produced but partial impovement 
Hearing was slightly better, but sail baa. 

Investigations on the hearing of healthy men 
have yielded some interesting results. The tempe- 
rature of the outer ear, after a dose of 17 grains of 
hydrochloride of quinine, sank o 56*^ C. on an 
average in twelve e^riments witmn two or two 
and a half hours. The external meatus and the 
t^panum were not hyperseraic — on the contrary, 
they were pale — when the effect of the <|UiDine was 
at Its height. It does not follow that this must 
always be the case. Some people may get inflam- 
mauon of the tympanic cavity ; oUteis, again, in- 


flammation of the skin, as will be described pre- 
sently. Inflammatory extravasations were produced 
artificially in the canahs cochlea spralts and other 
parts of the inner car in a cat, hy dosmg it with 
(Quinine. The water knows from his own observa- 
aon that this animal is certainly very sensitive to 
quinine It is only in excepaonal instances that 
quinine produces lasting bad effect on the heanng 
of human beings. 

Disturbances of vision after large doses of qui- 
nine have often been observed. They are caused 
by direct paralysis of the optic nerve, not by dim- 
ming of the refractive media A von Graefe has 
desenbed two cases, both malarial padents In 
one case 360 grains had been taken dunng several 
weeks ; in the other case 500 grams. In the first 
case weakness of sight ensued ; m the second case 
blindness Both cases lasted several months. 
Improvement began of itself, and was apparently 
aided by artificial bleeding from the temples. 
Many similar cases have smee been reported 

The following case is more recent A woman 
of thirty- five had aborted, with symptoms of sepde 
endometritis Cold baths and quinine — 80 grmns 
in the course of thirty hours — were employed to 
control the fever An eclamptic fit ensued, and 
immediately afterwards complete loss of heanng 
and sight. The unne was free from albumen ; 
the pupils were much dilated and fixed, the refirac- 
tive media clear, the retina almost bloodless and 
perfectly insensible to strong light Consciousness 
returned a day after the attack , hearing within the 
first few days The blindness of the penpheral 
parts of the redna remained permanently ; that of 
the central parts disappeared slowly within six 
months Colour-blindness, which had been total 
when the sensibility to light returned, persisted 
partly 

It IS evident, however, from the reports of cases, 
that disturbances of vision in patients treated with 
quinine may often be caused to a great extent by 
the illness itself, and are then incorrectly attnbuted 
to the remedy 

Transient affections of the skin after the ingestion 
of quinine are especially frequent They present 
themselves chiefly as eczema, roseola, erythema, 
urticana, and purpura Here only a few instances 
need be mentioned Four cases of purpura haemor- 
rhagica have been desenbed The most remark- 
able point about them was their appearance after 
only small doses ; for mstance, after 2 or 3 grams 
every six hours According to another medical 
report, a lady of forty got oedema of the face and 
liml», with violent erythematous erupdonS, fol- 
lowed by peeling, after taking quinine A repeti- 
tion of the medicine caused the same symptoms. 

The kidneys and bladder do not remam insensible 
to the alkaloid Given in large doses it may cause 
albuminuna and catarrh of the bladder The 
latter has appeared with violent fever after 60 
grams m one day Cases have been commumcated 
where a few grams of quinine caused bloody unne, 
jaundice, and fever, ap^rently quite mdependently 
of the malana for which it was ordered This is 
less singular than the skin-erupddns, as the greater 
part of the quimne which leaves the body passes 
through the kidneys. The points of partfoular 
interest to us regvding this secretion may be 
noticed here. G. fCemer recovered 80, 90, and 96 
per cent, of the ingested quinine from the urine. 
The excreuon of the hydrochloride of qwnine 
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b^n as earfy as fifteen minutes after its ingestion, 
was most active in the twelfth hour (30 per cent), 
and lasted till the forty-eighth hour, when i per 
cent still app^ed. The sulphate of quinine was 
first traceable in the urine after forty-five minutes, 
and showed itself— i per cent, only — till the six- 
tieth hour. The greater portion of both quinine- 
salts passes out in the amorphous modification ; a 
smaller part becomes oxidised. 

Abortion and premature birth are often attributed 
to quinine. It seems to the writer, after carefully 
reading the literature of the subject, that these 
results are mostly due to the illnesses for which the 
quinine has been given. As it is a distinct proto- 
plasmic poison, one must admit the possibility 
that when given in daily long-continued small doses 
in pregnancy it acts with specific energy on the 
tender protoplasm of the foetus, whose gradual 
decay would lead to evacuation of the uterus. At 
all events chronic quinism, even of a mild cha- 
racter, is to be avoided under such circumstances, 
and regarded with suspicion. 

Several cases of so-called contrary quinine-effect, 
that is, a real febrile attack^ without apparent in- 
flammation of any organ, have been published from 
time to time. How they originate is altogether 
unknown. Even relatively small doses may cause 
them. Black water Fever has been attributed to 
the action of quinine. See Blackwater Fever, 
P-143. 

Increase of the general reflex excitability has 
also been described as an unusual effect of small 
doses of quinine. Epileptic patients are said to 
react to quinine by increase of their fits in number 
and severity. This would correspond more with 
the facts derived from experiments on animals, 
than the assertion that quinine diminishes greatly 
the reflex function of the spinal cord. Such a 
diminution takes place only when one gives large 
doses, dangerous to life. Then the reflex function 
of the spinal cord ceases at the same time as all 
other functions. 

It s^ms to be an accepted fact that quinine is 
less injurious to children than to adults, of course, 
taking into consideration that the doses for children 
are altogether smaller than those for adults. 

Quinine has often been employed externally on 
accoimt of its powerful antiseptic action, without 
showing injurious effects, when applied in the form 
of preparations with neutral or weakly alkaline 
reaction. Repeated frictions of ointment of quinine 
into the healthy skin cause abrasion and soreness. 

Treatment. — The treatment of (Quinine-poison- 
ing will vary with the various possibilities which 


RABIES 

have just been described. Should a large dose of 
quinine be still in the stomach, sickness must be 
induced by mechanical irritation of the pharynx, or 
the stomach should be cleared by the pump. No- 
thing is more unwise than to try to empty the 
stomach by chemical emetics, such as tartar emetic 
or ipecacuanha. Firstly, much time is wasted by 
their application ; and secondly — what is still more 
serious— if they really do act at last, they depress 
the nervous system and the heart, and diminish the 
power of resistance to the poison. If any emetic 
seems to be indicated, only a cautious hypodermic 
injection of hydrochloride of apomorphine can be 
permitted. Tannic acid or carbonate of sodium 
should be introduced into the stomach before or 
during evacuation, as quinine-salts are precipitated 
by these bodies in a much less soluble form. 

In cases of acute quinine-poisoning recourse must 
be had to artificial respiration, with rhythmical 
pressure on the heart about thirty times a minute, 
as it produces strong mechanical irritation of this 
organ. Further, hot baths (40*^ C. or 104® F.), 
with cold affusions in a thin stream over the neck, 
should be tried. The room and bed in which the 
patient is lying must be kept as warm as possible. 
Strong hot coffee or tea is to be administered. 

Stimulation of the kidneys is also required, to 
promote excretion of the alkaloid. Abundance of 
water containing free carbonic acid, like Seltzer or 
Apollinaris, mixed with small quantities of wine 
or other good alcoholic beverage, will answer this 
indication best. 

As the head in such cases is of sufficiently low 
temperature, in consequence of the general depres- 
sion of the body-heat, cold compresses to the Head 
are not advisable. This part of the body must be 
kept low, in order to allow the weak action of the 
heart to maintain the cerebral circulation as easily 
as possible. 

Most of the other symptoms caused by quinine 
disappear of themselves as soon as the drug is dis- 
continued. Carl Binz. 

QUINSY [cynanchtj sore-throat).- A popular 
tynonym for acute inflammation of the tonsils. 
See Tonsils, Diseases of. 

QUINTAN (quintuSf the fifth). — A form of ague, 
in which the paroxysm returns after an intermission 
of ninety-six hours. See Malarial Disease. 

QUOTIDIAN {quotidUf daily). — A form of ague, 
in which the paroxysm occurs at the same hour 
every day. See Malarial Disease, 
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rabbi. In the Austrian Tyrol.— Chaly- 
beate Waters. Su Mineral Waters. 

RABIE8.— Definition — An acute disease, es- 
pecially prevalent among the carnivora and depen- 
d«t on the presence <rf a spedfic poison, chiefly in 
the nervous system. 

^Etiology.— -I^ e disease never arises spon- 
taneously and is usually trannnitted by bites. It is 


possible that the virus present in the saliva of 
affected animals may occasionally infect others 
owing to the existence of abrasions, without actual 
biting. Isolated sporadic casa occur in all coun- 
tries of Europe, and, from time to time, epidemics 
varying in severity. It is very usual for the malady 
to remain lurking in certain districts or countries. 
Thus foci of rabies are common in certain pirta of 
Rusria and of France, but rarer in central Europe. 
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In Great Britain more or less extensive epidemics 
of rabies have occurred from time to time. Since 
1897, owin^ to the Muzzling Order, the disease has 
greatly diminished. Dunng 1899 no human being 
died of hydrophobia in England or Wales, a result 
which had not been obtained dunng the last fifty- 
one years In the year 1900 eleven cases were 
reported ; this outbreak of rabies was confined to a 
district in the South-west of Wales. Rabies is, 
however, more frequent in Ireland The disease is 
usually communicated by a rabid animal wandenng 
at large, often over great distances, and biting other 
animals such as dogs, cats, horses, cattle 

The virus of rabies is especially abundant in the 
sahva and in the nervous system— both central and 
peripheral There is some discrepancy among ob- 
servers as to whether the virus is present before the 
symptoms of the malady are well established. 
According to Nocard and Roux the saliva of the 
dog may be virulent three days before the onset of 
symptoms, according to others, e.g Dowdeswell, 
the central nervous system is not virulent until the 
animal shows symptoms of the malady All parts of 
the nervous system are virulent at the time of death, 
but in the earlier stages of the malady both bulb 
and cerebro-spinal fluid are virulent The blood, 
the lymph, the muscles, the liver, the spleen, and 
such secretions as the urine and the seminal fluid 
are usually stated not to contain the virus On 
the other hand, such glands as the salivary, the 
lachrymal, and the pancreas contain the virus, and 
It has also been found occasionally m the milk 
All domestic mammalia are susceptible to rabies, 
although, from the habits of the animals, the disease 
is most likely to occur in dogs and cats Birds are 
more refractory than mammals, especially to bites, 
but they can contract the disease through inoculation 
Rabies is not rare in the wolf, the fox, and the deer 
Sub-dural inoculation is the most certain method 
of transmitting the disease experimentally, and next 
to this, inoculation into the aqueous humour injec- 
tion of the virus subcutaneously is a very uncertain 
method , it is more certain when injected deeply into 
muscles Absorption from the gastro-intestinal 
tract has given different results, and in many cases 
the feeding of animals on the carcasses of animals 
dead of rabies has failed to transmit the disease. 
In other cases this method has succeeded, the expla- 
nation being doubtless that in some cases abrasions 
existed in the mucous membrane of the mouth 
and throat The injection of the diluted virus pre- 
pared from the bulb into the veins is stated to confer 
immunity in the inoculated animal m the case of the 
horse, but in dogs and rabbits this is not the case ; 
no immunity is produced and rabies may ensue. 
Drying destroys the activity of the virus in fourteen 
or fifteen days. If the spinal cord, however, be 
kept moist the virulence will persist for as long as 
forty days. Heating to a temperature of 48° C. 
destroys the virus in from five to ten minutes. 
Sunlight is said to destroy the virus in as ^ort a 
time as fourteen hours. Putrefaction has an un- 
certain effect. In many cases the activity of the 
virus IS not destroyed even affer as lone a penod as 
forty days, but in other cases it may be destroyed 
earlier. Antiseptics such as perchloride of mercury 
in the strength of 1 in 1000 destroy the virus in a 
few minutes, and a 5-per-cent, solution of carbolic 
acid in approximately one hour. 

Incubation. >~The period of incubation is not 
only different in different animals but if liable to 


somewhat considerable variations in the same 
animal It is rather more variable after the tratu- 
mission of the malady in the usual manner by a bite 
than when it is communicated by expenmental 
inoculation. In most domestic animals the mcuba- 
tion-penod vanes from fifteen to sixty days. In 
dogs, according to Nocard, the disease m more than 
half the cases declares itself in less than one month 
after the bite, and in four-fifths of the cases the 
incubation-penod is not more than sixty days 

After the passage of the virus through a con- 
siderable number of rabbits the incubation-penod is 
shortened to six or seven days. This exaltation of 
the activity of the virus is not usually seen with less 
than 100 successive transmissions Subsequently to 
this the activity of the virus becomes constant, the 
incubation-penod being constantly six to seven 
days This is spoken of as U virus jixi and is used 
in the Pasteur-method of prophylaxis. 

Symptoms —Two forms of the malady exist, the 
furious and the dumb. In many animals, e.g. 
carnivora, one may precede the other, inasmuch as 
the later stages of the malady begmmng as ‘ ftinous 
rabies ’ are characterised by sjrmptoms similar to 
those seen in the ‘ dumb ’ form ot the disease. In 
other animals, especially rabbits, the ‘ ftinous * form 
is rare, * paralytic ’ or * dumb * rabies being the 
usual type ‘ Funous ’ rabies, however, may occur 
m rabbits as a result of inoculation or spontaneously, 
and ‘ dumb * rabies is not very uncommon in the 
carnivora. In both forms of rabies prodromal or 
premonitory symptoms are liable to be present. 
The prodromal penod m dogs is characterise pnn- 
cipally by an alteration in the habits of the animal. 
Quiet and fnendly dogs become ill-tempered and 
restless, and are liable to conceal themselves in 
dark places Dunng this stage of the malady the 
animal may still be docile, and does not try to bite, 
and the appetite is maintained or may be increased. 
Irntation at the seat of the bite may be present, 
and very soon halluanations develop, and the dog 
tnes to avoid imaginary objects and may even snap 
in the air at them. T^s prodromal penod passes 
msensibly into the second or fully established sta^e 
of the malady, in which the restlessness is greatly 
increased, and the dog suffers from parox^'sms of 
violent excitement followed by remissions of ex- 
haustion. In the paroxysms of excitement he de- 
stroys all objects mat he encounters, and will, at 
this penod of the malady, swallow a great vanety 
of foreign bodies, such as sucks, straw, stones, rags, 
excrement, &c 

Dunng this penod the voice becomes altered so 
that the Wk becomes extraordinanly high-pitched 
and has a peculiar falsetto quality. The ^cuUar 
nature of the bark is one of the charactenstic 
features of the disease m its * funous ’ form, and 
there is often a tendency for the animal to lie 
quietly for a time and then to suddenly jump up and 
Utter the pecuhar bark. The cause of the pedlar 
long-drawn bark is in part a paresis of the vocal 
cords. 

When the dog is sufferii^ from the fully esta* 
blished disease it is not uncommon for it to wander 
long distances, snappng and biting at objects, 
animals, and persons on its way. It is in this man- 
ner that a single rabid dog may communicate the 
disease to large numbers of other animals and alao 
to man. 

The paroxysms of furious excitement tend^to 
become more and more marked for a time, but at 
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the disease progresses the periods of exhaustion be- 
tween the paroxysms become longer ; and, finally, 
during the last days of life, paralysis is fully esta- 
blished, and the animal is not only unable to 
swallow or to stand, but the jaw drops and the 
mouth gapes, with considerable quantities of stringy 
saliva hanging from it. 

In *dvmib ’ or ‘paralytic * rabies the onset of the 
malady is markea by somewhat similar sensory 
symptoms to those seen in the ‘ furious ’ form. 
After a short period, in which anxiety and agitation 
are the most marked features, the palsy sets in, in 
the form of paralysis of the muscles of the lower 
jaw, so that the mouth gapes owing to the dropping 
of the jaw. Although the dropping of the iaur is 
the most characteristic form of the palsy, this may 
assume other types, such as paraplegia, hemiplegia, 
or even monoplegia. The j^Isy that begins in the 
muscles of the jaw rapidly spreads to the muscles 
of the rest of the body, involving ultimately the 
muscles of respiration, and so causing death- 
‘ Dumb ’ rabies is necessarily not so dangerous a 
malady as the ‘furious* form, but although the 
animal is unable to bite, the disease may be com- 
municated to others by careless handling of the dog ; 
and in this way scratches about the hands may In- 
come infected from the saliva hanging round the 
mouth and teeth. 

The average duration of ‘furious’ rabies in the 
dog is from four to five days, with a minimum of two 
and a maximum of ten. In ‘dumb’ rabies the 
average duration is from two to three days. 

Glycosuria is not uncommonly present both in 
‘ furious ’ and in * dumb ’ rabies, and the urine may 
be examined for sugar after the death of an animal 
with suspicious symptoms. Glycosuria may be due 
to Other causes, and its occurrence in rabies is 
more of interest than of importance. 

Rabies runs a very similar course in both cat and 
dog. The ‘ furious ’ form is exceedingly well 
marked in the cat, and these animals are especially 
dangerous owing to their tendency to fly at and 
bite exposed parts of the body, such as the face. 

In the horse the ‘ fiurious ’ form is also very well 
marked, and the animal becomes very savage, but 
the essential features of the malady are much the 
fame as in the d<^, and the average duration of the 
disease is from three to six days. 

In the herbivora the average duration is from four 
to six days. During the height of the disease 
cattle will attempt to bite other animals or even 
man. Rabies in rabbits is usually of the ‘ dumb ’ or 
* paralytic * variety. 

Morbid Anatomy.— The anatomical changes 
found in rabies are not well marked, and in many 
ca^ no changes at all are found owing to the 
animal having been killed at an early stage of the 
malady before the disease has existed a sufficient 
length of time to produce marked anatomical 
changes. The mucous membrane of the mouth, 
fauces, tongue, pharynx, stomach and intestine is 
usually congests and may present haemorrhagic 
erosions or even ulcers. The tongue is often 
swollen, of a dark red colour, and the mouth gene- 
rally injected, considerable qmmtities of ropy saliva 
hanging about the jaws. The stomach and intes- 
tines usually contain no food, but in the former U 
found a great variety of foreign , bodies, such as 
hair, wood, straw, coals, hay, &c. The blood is 
often dark-coloured, the spleen congested, and 
the lungs gorged with blood with minute petechial 


hsemorrhages on the surface of the serous mem- 
branes. The last, however, are only the results of 
death from asphyxia, and are of no great value as 
diagnostic signs of rabies. It is most essential to 
remember that rabies can never be excluded by 
postmortem examination because the animal may 
have been killed, as is often the case, owing to a 
mere suspicion of the existence of the disease at 
such an early stage that none of the post-mortem 
phenomena are present. 

Babes considers that the malady may be dia- 
gnosed with certainty owing to the presence of 
hyaline thickening and thrombi in the vessels of 
the central nervous system, especially the medulla. 
Van Gehuchten has described changes in the ganglia 
of the vagus, an acute degeneration of the nerve- 
cells of this ganglion, and he considers that by this 
means the disease can be diagnosed with certainty. 

Diagnosis. — In the ‘furious’ form of the dis- 
ease the most characteristic clinical feature is un- 
questionably the bark. All dc^s in which the 
malady is suspected should be isolated, because it is 
difiicult, if not impossible, by a single examination 
in the early stages of the disease to determine with 
certainty the nature of the malady. Its clinical 
course is so rapid and characteristic that a few days’ 
isolation will generally determine the question with 
certainty. 

The following diseases are liable to be con- 
founded with rabies : Epilepsy and diseases of the 
external auditory meatus, cysticercus in the brain, 
distemper, gastritis and enteritis, and in a few in- 
stances tetanus. Foreign bodies in the fauces and 
inflammation of the tern poro-maxillary articulation, 
from rheumatic or other causes, are the diseases 
most apt to be confounded with ‘ dumb ’ rabies. 

The post-mortem diagnosis is very unreliable for 
the reasons already mentioned. The most charac- 
teristic phenomena are the absence of food in the 
alimentary canal together with the presence of 
foreign bodies and Kemorrhages in the stomach. 
Some writers lay great stress on the presence of 
sugar in the urine. 

Experimental Diagnosis.— The only method 
of determining with certaint)^ the presence of rabies 
after death is by the inoculation of a portion of the 
brain or spinal cord from the suspect^ animal sub- 
durally in the rabbit. A portion of the central 
nervous system, preferably the bulb, of the sus- 
pected case of rabies should be placed in glycerine 
for three days ; an emulsion of the brain should then 
be prepared with sterilised salt-solution and a few 
drops injected sub-durally in the rabbit, sub-dural 
inoculation being more certain than that into the 
aqueous humour of the eye. After an incubation- 
period of from fourteen to nineteen days, but 
sometimes amounting to as much as six weeks, the 
paralytic form of the disease manifests itself in the 
rabbit, and owing to its typical features and charac- 
teristic course can be readily diagnosed. In a few 
instances the experimental method will fail owing 
to the contamination of the suspected brain with 
some scpticamic virus, the rabbit dying from the 
scpticaemic infection at a period so early that the 
rabies cannot be manifested. The experimental 
method can be used even when the cord and brain 
are in a state of putrefaction ; in a considerable 
number of cases injection of the decomposed or 
even putrid brain beneath the dura mater is not 
only not followed by any immediate serious con- 
sequences, but the virus of rabies if present may 
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still be able to manifest its presence in the usual 
way. A negative result after the sub-dural injec- 
tion of decomjposed brain-tissue suspected of con- 
taining the virus of rabies is of little value, as 
putrefaction unquestionably may destroy the vims. 
The great disadvantage of the experimental method 
of diagnosis is the fact that on an average some 
three weeks are necessary in order to determine 
with certainty the presence or absence of rabies 

Treatment — Rabies is such a serious disease 
in animals, and the danger of the communication 
of hydrophobia to man is so great, that it is not 
customary to attempt to treat the malady Animals 
undoubtedly suffering from the malady should be 
killed, and it is usually recommended to burn their 
carcasses An animal bitten by another suffering 
from rabies may be treated on the same lines as the 
Pasteur treatment of hydrophobia, but the disease 
IS such a terrible one that it is better to imme- 
diately kill all animals that have been bitten by an 
animal suspected of rabies If an animal suspected 
of rabies has bitten any human being, it should be 
isolated and not destroyed until it has been deter- 
mined whether the animal is rabid or not When 
destroyed this opinion should be confirmed by 
experimental inoculation If an animal has been 
in company with one affected with rabies it should 
be isolated and, according to some writers, the 
period of isolation should be at least four months 
All kennels, dog collars, , which have been used 
by a rabid animal should be disinfected with a 
powerful antiseptic such as perchloride of mercury 

Rabies can be checked, and in many cases 
entirely prevented, by the systematic and thorough 
muzzling of dogs, and by regulations directed to 
prevent the importation of animals, especially d(^s, 
from countries where rabies is prevalent It is to 
the thorough carrying out of the Muzzling Order that 
the extinction of the last epidemic in this country 
is due In addition to this it would be very advisable 
that dog-owners should be compelled to have collars 
with their name and address on their dogs 

John Rose Bradford 

RACHITIS i^dxtSt the spine) — A synonym 
for rickets Rickets 

RAQATZ, In Switzerland — Simple thermal 
waters. Sei Mineral Waters 

RAG SORTER’S DISEASE Pustule, 

Malignant 

RAILWAY INJURIES — Df.scription — The 
points of difference between railway injuries and 
those sustained in other ways, such, for instance, 
as by a fall from a horse or a carriage, are virtually 
those of degree. The more serious results are 
referable, firstly, to the great weight and impulse of 
the railway train, crushing, perhaps completely, 
some portion of the body ; secondly, In the case of 
collision, to the sudden arrest of momentum of 
such ponderous bodies in more or less rapid motion, 
causing thereby violent vibratory shocks to the 
travellers ; and, thirdly, the occurrence being 
sudden and unexpected, the muscles are, as it were, 
taken bv surpnse, and before contraction can take 
place the ligaments of the spine are frequently 
strained or even tom, while in other cases^une^uid 
and unbalanced muscular spasm leads to senous 
lesions. There is no time for meparation; the 
whole is the work of an instant. In cases of injury 
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to those who jump or fall from a train m motion, 
the gravity of the resulting injury de|)ends on the 
rate of speed of the tram at the moment ; on the 
part of the body which first strikes the ground, and 
the angle at which it is struck ; on the weight of the 
individual , and also on the nature of the ground. 

Accidents which happen to persons either get- 
ting into or out of trains not in motion, possess no 
unusual characters. Senous spinal injunes have, 
however, occurred to those sitting in a train not m 
motion, when, by a sudden unexpected jerk, as 
from a train running into it from behind, a violent 
shock IS sustained 

It IS, then, the sudden and violent character of 
the occurrence, the alarm and fright necessanly as- 
sociated therewith, the general jar or commotion of 
the nervous system, and possibly the localised 
physical damage, which constitute the main 
features of this class of injunes, conditions which 
do not obtain in cases of less sudden violence 

Results — i. The or immediate results of 
railway accidents are of various kinds. Locally, 
they consist of simple or compound fractures, con- 
tusions, and lacerations, caused either by the force 
of the collision, by the limbs being caught be- 
tween the seats of the carriage, by the wheels of 
the carnages where the individual has been run 
over, or by fragments of splintered wood, iron, or 
glass Burns and scalds may add to the sufferings 
of the injured These injunes, if not resulting 
immediately in death, may ultimately prove fatal in 
various ways, or permanent injury to a greater or 
less extent may ensue Such conditions, however, 
are not peculiar to railway injuries, and need no 
special descnption here. 

The immediate effects on the cerebro-spinal 
system are, on the other hand, of special interest 
and importance. Local injuries, even fractures of 
the spinal column or head, are frequently met 
with, while m other instances senous lesions, ac- 
companied by haemorrhages, occur m the brain or 
spinal cord or their membranes, without any 
fracture , but ligamentous lesions of the spine are 
perhaps the most charactenstic features of railway 
injuries Death has resulted from sheer fnght, 
especially in persons suffering from heart-disease, 
aneurjsm, and the like The primary depression 
produced on the nervous and arculatory systems 
continues and deepens, there is no power to rail) , 
and a fatal result from syncope ensues General 
shock or concussion is also commonly met with, 
where the symptoms are mainl> subjective ; and in 
emotional individuals an attack of acute hysteria 
may be induced, laying the foundation of a chronic 
condition 

For a descnption of concussion of the cord, and 
of the localisation of lesions of the cord, see 
Spinal« Cord, Diseases of. 

2 The indirect or remote results of railway 
injuries are numerous and varied in chanu:ter 
Locally t it must not be forgotten that an accident 
may readily light up chronic inflammatory mischief 
in individuals who are predisposed by some in- 
hented or acquired weakness, or by some particular 
diathesis. Thus syphilitic, tubercular, gouty, and 
even cancerous disease may follow and complicate 
the symptoms arising from the injury. Agiln, 
chronic inflammatory conditions of the spinal eoyd 
and Its membranes may be induced tliereby, mod Ibe 
usual train of symptoms accompanying warn Imtm 
will be manifested. But, apart from the emitence 
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of such orranic mischief, certain indefinite phe- 
nomena, subjective and functional in character, are 
constantly met with, which render the dia^osis 
and prc^nosis of railway injuries difficult, and con- 
siderably increase the responsibilities of the medical 
attendants. It is especially, however, when there 
is no local lesion of importance, such as a fractured 
limb, that these general ‘ neurasthenic ’ conditions 
are likely to occur ; for it can be readily understood 
that if the force of the accident expend itself upon 
some injury, say, to one of the extremities, there is 
less likeliho^ of a general concussion of the ner- 
vous system. The familiar and often-quoted illus- 
tration is that of a watch, in which the works are 
less likely to be damaged by a fall if part of the 
violence be expended in breaking the glass. This 
neurasthenic condition is evidently the expression of 
an exhausted nervous system, and may come on in 
various ways and at various times after the acci- 
dent The mental shock is to be held responsible 
for its occunence nearly as much as is the physical. 
It may arise out of the general collapse or shock 
into which the patient has been suddenly thrown 
by the accident, but perhaps more commonly the 
extent of the mischief is not evident at the time. 
As a typical illustration of such a case, the follow- 
ing may be taken : A person in a collision receives 
a sudden, unexpected, and violent shock, the result 
of being thrown or jolted backwards and forwards. 
He feels faint and collapsed for a few moments, 
but recovers sufficiently to be able to assist his 
fellow sufferers ; returns home, and resumes his 
usual avocations. After an interval of a few 
hours or days be begins to complain of pain and 
.stiffness in the back and neck, but particularly in 
the lumbo-dorsal region. He goes to his business, 
but cannot attend to it, being unable to concentrate 
his attention or make calculations, any special 
effort resulting in marked headache. He is un- 
able to read comfortably, as the letters run into one 
another and become blurred. He goes home and 
consults his medical man, who probably advises 
rest in bed, and prescribes bromide of potassium, 
&c. The temperature in these cases is often sub- 
normal, and the pulse sometimes rapid, sometimes 
slow. These symptoms in the majority of cases 
pass away after a short rest, and terminate in com- 
plete recovery. In other cases, fortunately the ex- 
ceptions, further symptoms develop, such as irrita- 
bility of the bladder, inability to empty the viscus, 
occasional dribbling of urine, lightning pains in the 
Spine, spasm of the legs, and others too numerous 
to mention here. These may depend either upon 
the condition of neurasthenia, just alluded to; 
or more rarely upon definite congestive or other 
pathological changes occurring in the spinal cord. 
The prognosis of the latter is grave in the extreme. 

In the ccmdition of neurasthenia, asthenopia, 
with difficulty in or real loss of the power of ac- 
commodation, may be one of the causes of the im- 
paired vision just mentioned. Physical changes in 
the retina and optic disc arc extremely uncommon. 
In all probability, they only exist as seoueke of 
organic lesions of the spinal cord and membranes. 

Added to thb neurasthenic condition, there is 
often seen a certain amount of functional disturb- 
ance, probably of cerebral (cortical} origin, which 
may be described as chronic hysteria, u^er which 
one include conges of various kinds in the cuta- 
neous sensibility, spasmodic contractions of limbs. 


tion to decide whether these phenomena are func- 
tional or oi^nic. Cases such as these are fre- 
ouently the subject of litigation as regards claims for 
aamages against railway companies. 

Medico-legal Questions in Connection 
WITH Railway Accidents.— In cases of claim 
for compensation for these injuries, it is of the 
highest importance that the medical men engaged 
should make themselves thoroughly acquainted with 
all the circumstances connected with the acaident 
and its results. This applies to the medical at- 
tendant of the injured person, as well as to the 
medical officer examining on behalf of the com- 
pany. 

Duties of the Medical Attendant— i. It 

is desirable to obtain in writing the patients state- 
ment as regards ; (a) the accident ; ascertaining, if 
possible, the approximate speed of the train when 
the accident occurred, the position of the injured 
person in the carriage, and of the carriage in the 
train ; also whether other persons were present or 
not; (3) his condition from the time 01 the acci- 
dent to the time of his examination ; and (c) the 
symptoms complained of at the time of his exami- 
nation. 

2. Investigate the general condition of the patient, 
especially as to his appetite, and his capacity for 
sleep or work ; ascertain also his previous habits. 
The possible existence of organic disease, previous 
to the accident, should not be overlooked, as it has 
happened that symptoms referable to disease — 
tabes dorsalis, for example — have been erroneously 
ascribed to injury. The urine should be carefully 
examined in every case. 

3. Note bruises or any sign of local injury on any 
part of the body. 

4. Where injury to the spine is alleged, the in- 
vestigation should be conducted as far as possible 
according to the following systematic plan : — 

(i.) Notice the amount of mobility or rigidity of 
the spine while the patient is undressing. 

(ii.) Examine the spine \^y digital pressure or 
percussion, and by the application of hot or cold 
sponges. 

(iii. ) Investigate any alleged paralytic symptoms 
by {a) measuring the circumference of the limbs, 
where needful ; the right side, it should be remem- 
bered, is usually somewhat fuller than the left, and 
the existence of any other pre-existing inequality of 
the limbs should not be lost sight of ; {b) testing the 
electrical excitability of the muscles ; (^) noting the 
existence of spasm or tremor of the muscles 0? the 
spine and limbs ; and {d) examining the condition 
of the reflexes, superficial and deep. 

5. Investigate the presence of any abnormal 
cutaneous sensibility. This is entirely a subjective 
phenomenon, on which reliance cannot always be 
placed. 

6. Ophthalmoscopical examination may be neces- 
sary in order to determine the existence or not of 
local lesion in the fundus oculi, confirmatory or 
otherwise of cerebral or spinal symptoms j but, as 
already stated, such pathological changes are ex- 
ceediop'ly rare. 

Dunng this examination, it should be borne in 
mind that the simulation of symptoms, such as 
spinal tenderness or muscular tremor, can ffequendy 
be detected by distracting the attention, when pres- 
sure on the p^ previously complained of may be 
made with imounicv. or the muscular tremors will 
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tional imposture, for in hysteria, when the attention 
is diverted, the same occurs 

As an instance where the truth of a patient^s 
statements may be tested by the astuteness of the 
medical man, a case may be mentioned in which 
the plaintifif, who had travelled up some fifty miles 
to London to be examined, stated, among other 
symptoms, that his urine continually dnbblw from 
him. The surgeon immediately asked to see his 
shirr, which had been worn at least six hours, when 
It was found perfectly dry and devoid of any stain of 
urine ’ In another case a man complained of ex- 
treme spinal tenderness, even when the part was 
merely blown upon A sheet of paper being inter- 
posed, without the patient’s knowledge, the effect 
was the same ! 

It now becomes the duty of the medical attendant 
to form an opinion on the following points — 

(a) Has the patient been really injured ? 

(/ 3 ) What IS the nature of the injury ? 

(7) Is the injury a possible or probable result of 
the accident as desenbed ? 

( 5 ) Are the symptoms consistent with the history 
and the objective signs ? 

Duties of the Medical Officer examining 
on behalf of the Railway Company.— The 

medical officer of the company should on no account 
constitute himself the agent of the company for 
settling the terms of compensation The examina- 
tion should be made, if possible, in the presence of 
the medical attendant of the patient, and not in the 
presence of the legal advisers of either side , it 
should be conducted with thoroughness and tact, 
and without inflictihg any unnecessary pain 

A report of the case should be drawn up from 
notes taken at the time, giving — 

(1) The patient’s account of the accident, and of 
his subsequent and present symptoms 

(2) The present condition of the patient, noting 
particularly any objective signs of injury 

(3) An opinion as to whether the symptoms 
complained of are likely to be the result of the acci- 
dent , and as to the probability of recovery, and at 
what period 

As the plaintiff’s solicitors in an action can apply 
for a copy of this report, it should, of course, be 
worded with extreme care 

The actual question of pecuniary compensation 
does not concern either the medical attendant of the 
patient, or the medical adviser of the company 
They merely have respectively to bring forward 
facts in support of their opinions as to the value of 
svmptoms, and how far they are dependent upon 
tne injury 

Such investigation should take place as soon after 
the accident as possible, by which means the 
chances of imposture would be lessened ; while by 
a careful and impartial estimate of the facts of the 
case as obtained by such a thorough examination 
as that sketched above, much conflict of m^ical 
opinion would be avoided, the medical men being 
witnesses, not advocates. 

At the above examination the question of the 
future treatment of the plaintiff may be raised by 
his doctor, but the medical officer of the company 
should be extremely cautious in giving advice or 
making suggestions. 

Fraudulent Claims.— It will be well to allude 
to some of the ways in which fraudulent claims are^ 
brought against railway companies. These may be 
conveniently divided into ; — 


(1) Claims made by persons who, as may be 
subsequently proved, were not even in the train. 

(2) Claims by those who, though present and 
unhurt, yet simulate the symptoms of injury ; and 

(3) Claims by those who,^ having sustamed some 
trifling injury, wilfully and intentionally exa^erate 
their symptoms in order to obtain a larger amount 
in compensation. 

The medical man should, therefore, be alive to 
the possibility of wilful deception being practised 
on nim, lest he should be led away by a well- 
planned history, and thus unwittingly be made a 
party to such fraudulent transactions. 

Unintentional Exaggeration. — The diffi- 
culty of assessing the value of subjective symptoms 
in general is much increased by the fact that there 
are certain persons who, undoubtedly injured, may, 
without any fraudulent design, unintentionally 
exaggerate their symptoms This is to some extent 
explained by their thoughts being constantly 
directed to their suffenngs, and the worry neces- 
sarily attending a protracted lawsuit, or while an 
action for damages is pending. The suspense and 
anxiety, the examinations by the medical men, and 
the repeated interviews with their solicitors, keep 
them in a constant state of nervous tension. When, 
therefore, their claims are settled, it ls natural that 
the relief they experience should firequently be 
attended by beneficial results, or even complete re- 
covery See Feigned Diseases. 

Treatment — The chief injunes received at the 
time of a railway accident being surgical, the treat- 
ment adapted for each particular case will be found 
in surgical works Nevertheless there are some 
general points in the immediate treatment to which 
any meaical man present on such occasions would 
do well to attend 

In the present day, thanks to the efficient train- 
ing given on most railways to the guards and other 
employes in ambulance work, the administration of 
first aid is more intelligently earned out, and has fre- 
quently been the means of saving life. 

1. Hamorrkage — Death from haemorrhage 
should be prevented, where possible, by promptly 
adopting pressure of some kind If no tourmquet 
or india-rubber band be available, a handkerchief 
tied round the limb and twisted tight with a piece 
of stick, or direct pressure by the finger, will suffice 
for the time 

2. Fractures. — Temporary splints maybe impro- 
vised out of umbrellas, walking-sticks, cushions, 
newspapers, and broken pieces of wood, &c , fixed 
by straps or handkerchiefs, so that the injured may 
be removed with as little pain as possible, and 
simple fractures may be prevented from becoming 
compound Simple dislocations should be reduced 
at once, if possible. 

3 Shocks collapse^ and fnght. — In the treatment 
of these conditions great caution is required to 
maintain the vital powers until reaction sets in. 
The temperature of the body, the strength and rate 
of the heart’s action, together with the respiration, 
should be kept up by stimulants and warmth. 
There is, however, a danger of ^twr-stimulation, 
whereby the flickering powers of nature may be ex- 
tinguished altogether. 

4. Exposure to wot and toleL^Evtry endeavour 
should of course be made to prevent piok>nged ex- 
posure, by sheltering the injured as much as pos- 
sible, and securing £eir early removal to any neigh- 
bouring houses. This question of moving me 
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injured passengers, many of whom maybe suffering 
from profound shock, is often a difficult one to decide. 
On the one hand the local means of treatment may 
be very limited, while, on the other, a long journey 
may be before the patient, and the means of trans* 
port are often inadequate in consequence of the con- 
struction of the rolling stock, whereby it is ex- 
tremely difficult to transfer a recumbent passenger 
through the narrow doorways. It has been sug- 
gested either that every train should have a coach 
attached to it capable of bein^ used as an ambu- 
lance van, or that at the principal stations fully 
equipped hospital vans should be kept in readiness 
to be attached to the break-down relief train. 

The subsequent treatment of railway injuries is 
one which requires the exercise of considerable 
skill and judgment on the part of the medical 
attendant. Absolute rest is of course a sw£ quA non 
where any spinal concussion or local lesion is sus- 
pected ; but where the symptoms are due to neur- 
asthenia, long confinement in the horizontal position 
is often productive of harm, whereas charge of 
scene and moderate exercise might prove beneficial. 

William Rose. 

RALES (Fr.) Rattles. — Certain adventitious 
sounds heard on auscultation, in connection with 
the respiratory organs, during the act of breathing, 
in various morbid conditions. See Physical 
Examination ; and Rhonchus. 

RAN U LA {ranula^ dim. of rana, a frog). — A 
cystic growth in the floor of the mouth. See 
Mouth, Diseases of. 

RAPE. — Synon. : Fr. Vioi ; Ger. Nothzucht, 

Definition.— B y the English law rape is defined 
as * the carnal knowledge of a woman forcibly and 
against her will.* 

General Remarks. — The crime of rape is 
punishable by penal servitude for life. By the 
Criminal Law Amendment Act of 1885 the defile- 
ment of a girl under thirteen is a felony punishable 
by penal servitude for life, and the attempt to have 
carnal knowledge of a girl under thirteen is a 
misdemeanour punishable % two years' hard labour, 
or by a whipping if the oHender be under sixteen. 
The carnal knowledge of a girl between thirteen 
and sixteen, or the carnal knowledge of an idiot or 
imbecile girl, is a misdemeanour punishable by two 
years* hard labour. 

Of cases of rape recorded by Casper, 73 per 
cent, were upon the persons of little children under 
twelve. Of 136 cases put upon record by this 
author, the ages were as follows : — 

From to 12 years of age, 99 cases 
n 12 ,, 14 „ „ 20 „ 

„ 15 » 18 » „ 8 „ 

»» ^9 >» 25 ,, ,, 7 >» 

47 n n I case 

68 „ „ I „ 

For proof of the crime of rape it is not necessary 
t^t the force emj^oyed should have been of a 
violent physical kind. A mere threat of violence, 
or even of moral injuipr, is * force * in the eyes of 
the law. The surreptitious administration of chloro- 
form, or a narcotic, for the purpose of having inter- 
course with a woman against her will, is al5) force 
in the eyes of the law. The Criminal Law Amend- 
tnent Act quoted above has the foUowing clause ; 

■* Whereas doubts have been entertained whether a 
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man who induces a married woman to permit him 
to have connection with her by personating her 
husband is or is not guilty of rape, it is hereby 
enacted and declared that every such offender shall 
be deemed to be guilty of rape.* 

The moral character of the woman is theoretically, 
but seldom practically, beside the question ; and, 
provided force be used, and the woman’s consent 
be wanting, sexual intercourse even with a pros- 
titute is legally ‘ rape.* 

The punishment of the crime of rape was pro- 
vided for in the criminal code of Moses, who 
ordained that the ravisher of a betrothed damsel 
should die. 

The Roman law punished the crime with death 
and confiscation of goods, but provided the follow- 
ing saving clause : — 

Rapta rapt oris i aut mortem ^ aut indotatas nuptias 
optet. 

Upon this, says Percival, there arose what was 
thought a doubtful case : ‘ Una nocte quidam duas 
rapuit i altera mortem optat^ altera nuptias.'* 

Many accusations of rape are false and trumped 
up, and are only brought by the woman when she 
finds that some sexual indiscretion is likely to bring 
her into trouble, or cannot be concealed by reason 
of her pregnancy. 

This being the case, stale accusations should be 
received with very great caution. The laws of 
Henry III. provided that the accusation should be 
made immediately ‘ dum recens fuerit maleficium. * 
By the old Scotch law no delay was allowed in 
bringing the accusation ultra unani noctem, and by 
the modern Scotch law a delay of three days is 
alone permitted. By the law of England no limit 
is placed on the time at which an accusation of rape 
may be made. An English jury is, however, 
naturally chary of giving credence to a stale charge 
of rape. Some few years back a charge of rape 
was brought against a gentleman of position in one 
of the home counties by a girl with whom he had 
had connection some five months previously. There 
was no evidence that the girl had offered any resist- 
ance, and as the accusation was brought only after 
pregnancy had become evident, and after ineft'ectual 
attempts had been made to extort money from the 
defendant’s relatives, and as the charge was evi- 
dently made at the instigation of an uncle who was 
a superintendent of police, and a cousin who was 
a lawyer, the case was dismissed. It shows, we 
think, an imperfection in the English law that it 
should be possible, under such circumstances, to 
prefer a charge of so serious a crime. 

The law for the substantiation of a charge of rape 
is satisfied with proof of a minimum amount of 
‘carnal knowledge.* The mere touching of the 
vulva by the penis is carnal knowledge in the eyes 
of the law. The complete introduction of the penis 
into the vagina need not be proved, and still more 
is proof of emission unnecessary. 

The Signs of Rape.— From what has gone 
before, it is evident that there need be no signs 
whatever. If a girl be overawed by a threat and 
her vulva be touched by the penis, that is rape ; 
and, if proved, is punishable as such. 

On the other hand, the evidence of rape may be 
very convincing ; for example ; — 

(a) The woman may have been heard to cry for 
iiclp. 

(b) There may be the signs of a struggle at the 
spot where the rape was alleged to have occurred. 
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{€) There may be damage to the woman’s cloth- 
ing, and bruises of various parts of her body- 
signs that she has been subjected to physical force. 

(d) The genital organs may be found mmred ; 
the vulva bruised and perhaps bleeding ; the hymen 
recently ruptured ; and, in cases where the dis- 
parity in size between the man and woman is very 
great, rupture of the pennaeum and mortal injuries 
to the vagina. 

(e) Seminal spots may be found upon the woman’s 
clothing, which is a certain proof of a previous 
‘intimate relation’ with a male Blood-spots also 
afford valuable evidence, but necessarily not so 
conclusive Care must be taken not to confound 
menstrual fluid with blood 

The concurrence of all these signs would amount 
to certain evidence of forcible connection It must 
be borne in mind, however, that violence may be 
done to the female organs m other ways than by 
forcible connection, and the medical examiner 
should be upon his guard against inferring too 
much from the evidence afforded He also should 
be on the look-out for facts which may rebut asser- 
tions made by the woman Thus, signs of a 
previous pregnancy or the evidence of previous 
venereal disease (scars in the groin, sores upon 
the pudenda, or symptoms of constitutional syphilis) 
may serve to disprove any assertions which might 
be made as to the woman's virginity or previous 
chastity To prove whether or no a woman be 
‘ vtr^o intixcta ’ is next to impossible, and we can 
only state the probabilities for and against Such 
a question, however, is quite beside the mark in 
many cases of rape , but the presence of an un- 
ruptured hymen is an unlikely occurrence after 
forcible connection An examination of the person 
of the supposed ravisher may afford some corrobo- 
rative evidence Blood or recent seminal spots 
upon the linen or clothing, and injury to the person 
or clothing, all afford their quota of evidence of a 
sexual act combined with violence 

It IS a matter of doubt whether the rape of a 
woman of fair size and strength be possible by an 
unaided man If a woman be in the enjoyment of 
her faculties she is capable of offering an amount of 
resistance which would be well nigh insuperable , 
and if she have offered a decent resistance, the 
person of the ravisher should bear evidence of it 

Rape, as we have seen, is most often committed 
on children of tender years It is well to be on 
one’s guard against error with regard to the rape of 
little children It must have come within the 
experience of most members of the profession, and 
especially of those engaged in hospital practice, to 
have brought to them children suffenng from a 
purulent discharge from the vagina, the mother at 
the same time alleging that some one must have 
violated the child. It must be borne in mind that 
purulent discharges from the vagina are not un- 
common in ill-fed, dirty, scrofulous children ; and 
that after some of the infantile acute speciflcs, 
sloughing of the pudenda is a rare, though recog- 
nised occurrence. The case of Jane Hampson, 
»t. 4, who died of sloughing of the genitals at Man- 
chester in 1791, should stand as an incentive to 
caution in these matters. The signs were con- 
sidered as those of defloration, and the coroner’s 
jury returned a verdict of mut^r against the boy 
who slept with her ; but luckily for the male child 
there occurred many other cases of sloughing of the 
pudenda in Manchester before he was beought to 
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trial, and as the doctor who was called to Hampson 
recognised and acknowledged his error, the boy 
was discharged. It was at one time a popular 
belief that connection with a virgin was a sure cure 
for venereal disease, and this has led, no doubt, to 
many cases of rape on young children The ipre* 
sence of venereal disease m one or both of the 
parties may be of value as evidence Its presence 
in the woman and not in the man affords a strong 
presumption against rape 

The finding of spermatozoa within the v{^na is 
proof positive of connection. But here, again, 
care must be taken not to mistake for spermatozoa 
theTrtrkomonasvag^Ho/ts—n microscopic organism, 
not unlike a tadpole m shape, which has been de- 
scribed by Donn6 as occasionally found in vaginal 
mucus It must be remembered, also, that seminal 
fluid may contain no spermatozoa Rape is occa- 
sionally effected with so much violence that death 
results Ogston records the case of one Margaret 
Paterson, who was raped between Edinburgh and 
Dalkeith by two carters, who took her into their 
cart on the pretence of helping her on her journey. 
They forcibly held her down and repeatedly violat^ 
her person, and afterwards took stones from the 
road, coals, straw, prickly plants, &c , and forced 
them into the vagina They then left her in a 
ditch, and she died in three days of her injunes. 
Post mortem the vagina and rectum were found 
lacerated and broken down into one passage, and 
the abdominal viscera in a high state of inflamma- 
tion The two carters were convicted and executed 
This case does not stand alone, for it is an interest- 
ing fact that rape has not infrequently been accom- 
panied by acts of violence which are not only brutal 
and senseless, but which appear to have no relation 
to sexual acts or feelings 

It has been doubted whether pregnancy can 
follow rape, but there seems to be no sufficient 
grounds for this doubt 

Duties of the Medical Examiner —When 
called to a case of supposed rape, the medical ex- 
aminer must remember to take note of every cir- 
cumstance — the time that has elapsed since the 
alleged outrage, the mental state of the woman, her 
size and physical power as compared with that of 
the man, and evidences of a struggle in the sur- 
roundings of the woman, or on her clothing and 
person He should keep his mind open to receive 
any facts which mav throw light on the moral 
character of the woman He should accurately 
take note of the exact condition of the gemUd 
organs and linen ; should take possession of all 
stained linen for the purpose of chemical and 
microscopic examination ; and should remove a 
portion of any discharge which may be found m 
the vagina for the same purpose. In drawing up 
a report, he should describe, as accurately and 
dnly as possible, all facts which he mav ndtice ; 
and should be carefully upon his guard against 
drawing any undue conclusions from ^ose facts 

G. V. Poore. 

RASH — An outbreak 01 redness of the skin, or 
efflorescence j called by the Greeks an exemthemay 
or blossoming out The word conveys the idea of 
suddenness, while in reference to development it 
is generally extensive. The best illustrations of 
the rashes and of the meaning of the term are seen 
in erythema, roseda, rub^a, scarlatina, and 
urticaria. i 
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RAYNAUD’S DlSEASIf. — Synon. : Local 
Asph)/Yia and Symmetrical Gangrene of the Ex- 
tremities ; Fr. Asphyxie locale j Gangrhu SymmJ- 
Iriqw ; Ger. Symmetrxsche GangrUn, 

Definition.— A disease characterised by dis- 
orders of the circulation in the Miipheral rarts, 
frequently symmetrical in distrioution and de- 
ending on raroxysmal diminution or arrest of the 
now of blood in the affected parts. 

Varieties and Description. — Under the 
name of Raynaud’s disease there are included a 
number of vaso-motor phenomena which may 
conveniently be grouped into three main classes ; 
each of these may constitute the whole disease ; 
or two or more varieties may co-exist or replace 
one another. These three varieties are known as 
(l) Local syncope or regional ischoemia ; {2) Local 
asphyxia or local cyanosis or acro-asphyxia ; and 
(3) Local gangrene, symmetrical gangrene or acro- 
sphacelus. 

(I) Local Syncope. — This variety chiefly 
affects the fingers, toes, hands, feet, and more 
rarely the ears, face or limbs. 

An attack of local syncope usually commences 
with a sensation of numbness, tingling, or slight 
pain in the affected part. This latter becomes 
pale and cold, the skin having a waxy look, or 
oeing actually shrivelled. The part may become 
so bloodless that, when pricked or cut into, it does 
not bleed. The finer movements of the fingers 
are interfered with — writing, sewing and similar 
acts becoming difficult or impossible. Tactile sen- 
sation is blunted, but impressions of heat and cold 
are correctly interpreted. Commencing in one 
finger the condition may spread to other fingers 
on the same hand, or to the corresponding ones 
of the opposite hand, or it may remain localised to 
one finger all the time. The fingers are more fre- 
quently affected than the thumbs or the toes. 

The attack lasts a time varying from a few 
minutes to several hours or even days, the part 
either gradually and insensibly returning to its 
previous condition, or this restoration being accom- 
panied by a sensation of tingling or of burning 
pain, and occasionally by sweating of the part. 
After repeated or prolonged attacks the fingers 
become tapered at their tips. 

An attack of local syncope may occur without 
any recognised cause, or may follow exposure to 
cold, such as from washing the hands in cold water ; 
exercise and mental excitement or emotion may also 
induce an attack. Attacks may recur from time 
to time from slight thermal or emotional changes, 
or may recur regularly in the absence of these in 
a manner strongly suggestive of some malarial 
influence. 

The frequency of the attacks varies considerably, 
in some cases intervals of only an hour, in others of 
a week, being presenL 

During an attack very little change can be made 
out in the artery supplying the part, but changes 
characterised by the breaking up of the red blow- 
corpuscles have been noted in the blood of the 
iscbs&mic part. 

The condition of local syncope may be followed 
by local asphyxia, or even by ^ngrene of small 
portions of the skin of the finger-Ups. 

3. Local Asphyxia {Local Cyanosis ), — This 
variety is the one most commonly met with. It may 
•ucce^ an attack of local syncope, or occur witn 
only a passing pallor ushering it ^ It is charac- 


terised by the cyanotic appearance of the parts 
affected. These are most commonly the extremities 
—finders, toes, hands, feet, ears, nose, cheeks, and 
occasionally portions of the trunk. The extent in- 
volved in local cyanosis is usually greater than in 
local syncope, but the distribution is less symme- 
trical. An attack usually commences with a tran- 
sient pallor, followed by cyanosis of the part. The 
degree of cyanosis is inconstant, and gives rise to 
tints varying from a reddish-purple to a blue-black 
colour. The colour of the affected part is not 
uniform, and the same area may present varying 
shades of colour. Pressure over the cyanotic part 
is followed by a pallor which is only slowly re- 
placed by the colour of the surrounding parts. The 
cyanotic portion is cold, swollen, and tender. In 
one of Raynaud’s cases the surface-temperature of 
the affected hand was 27® F. below the tempera- 
ture in the axilla. The swelling of the part is 
usually moderate, and there may be some pitting 
on pressure, but occasionally it is very marked. 
Subjective sensations of cold, tingling, pain or even 
agony are experienced, and pressure is ill-borne. As 
a rule, cold applications relieve, and hot ones in- 
tensify, the pain. Areas of anaesthesia are not 
uncommon. During the attack the artery supplying 
the part may be felt to be smaller and harder than 
the corresponding one on the opposite side, and 
Barlow has observed monilifonn swellings on the 
veins of the affected part, which altered in position 
and which he ascribes to varying contractions of the 
walls of the veins. Sweating of the part is fre- 
quently observed during an attack, and the patient 
may shiver, vomit, and suffer from abdominal 
pain. The duration of an attack varies from 
minutes to months. The attack usually passes off 
slowly, livid spots making their appearance in the 
cyanotic area, and sometimes red dish -purple areas 
{tacheths) occur in the neighbourhood of the 
cyanotic region. The return to the normal may be 
accompani^ by tingling sensations. Local cyanosis 
not infrequently passes on to local gangrene. The 
onset of an attack may be determined by the same 
factors which induce local syncope, and attacks are 
very prone to recur. The blood drawn from the 
site of local cyanosis is dark, and shows oligocyth- 
£emia and a breaking down of red corpuscles and 
some leucocytosis. Attacks of local cyanosis are 
sometimes followed, or accompanied, by hcemoglo- 
binuria, sclerodermia, urticaria, fibroiLs ankylosis of 
the terminal phalanges, amblyopia, or iridoplegia. 

3. Local OP Symmetrical Gangrene. — 
This variety never occurs as a primary condition, 
but may follow either on repeated and prolonged 
attacks of local syncope, or, much more commonly, 
of local asphyxia. The parts most commonly 
affected are the toes, fingers, ears, cheeks, nose, and 
nates. The distribution of the gangrene is some- 
times, but by no means frequently, symmetrical. 
One or more digits may be attacked. The onset 
of gangrene is usually signalised by the appearance 
of small blebs, situated usually on the plantar sur- 
face of the toes, or about the nail in the case of the 
fingers. These blebs give exit to some blood- 
stained, sterile serum, and leave a little black patch 
of epidermis, which is gradually shed by a process 
of ulceration. In more severe cases the true skin 
and the subcutaneous tissue are involved, and the 
bones may be laid bare. Occasionally the necrosis ex- 
tends up the limbs, but asE rule it is confined to the 
extremities. Although the gangrenous part is neces- 
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sanly insensible, yet the neighbouring parts are often 
exquisitely painful to the touch dunng the process 
of separation. The gangrene is always of the dry 
variety, i e. is a process of mummification. Heal- 
ing takes place slowly, but presents no peculiarities 
except that the gangrenous areas leave much less 
loss of tissue than would have been expected. In 
none of the three vaneties of Raynaud’s disease is 
there any marked pyrexia. 

Etiology — — Raynaud’s disease may 

occur at any age, but is most common between 20 
and 40 years of age Several cases are recorded in 
children under one year of age, and cases occurring 
in patients over 70 years of age are also known. 

Sex — Females are more liable than males. In 
180 cases collected by Munro 62*6 per cent, were 
females, and 37 4 per cent males , and of the cases 
admitted into the Middlesex Hospital dunng ten 
years, 74 per cent were females, and 26 per cent, 
males. 

Direct heredity was present in 8 per cent of 
Munro’s cases 

Relation to other Diseases, — Raynaud’s disease 
has been met with in association with some of the 
acute specific fevers, such as typhoid fever, also 
with malaria, syphilis, neurasthenia, insanity, 
menstrual disorders, sclerodermia, caranoma of 
the stomach, and paroxysmal haemoglobinuna. 
Although in several of Raynaud’s cases malana was 
present, it is to Mourson and Calmette that we are 
indebted for the observation of the relationship be- 
tween the two conditions. Raynaud’s disease seems 
common in some malarious districts, but in a large 
number of cases there is no history or evidence of 
malaria, and 8 per cent, is probably a high estimate 
of the number of cases m which malaria plays any 
part Syphilis, either congenital or acquired, plays 
in relation to Raynaud’s disease an interesting part, 
both from the fact that many cases of paroxysmal 
hoemoglobinuna occur in the subjects of syphilis, 
and also from the narrowing of the arteries, which 
may result from syphilitic artentis Of all the 
diseases with which Raynaud’s disease is associated 
paroxysmal htemoglobinuria is the most interesting, 
and the connection is so close that Abercrombie 
regards this condition as a symptom of Raynaud’s 
disease Most writers have noted the frequent 
concurrence of the two conditions, and, in several 
cases of paroxysmal hsemc^lobinuna in children, 
have observed local syncope and local asphyxia of 
the hands and feet The attacks of hsemoglobmuria 
do not always comcide with the local asphyxia or 
cyanosis. Paroxysmal hsemoglobinuria occurred in 
about 6 per cent, of the cases collected by 
Munro Sclerodennia occurred in 7 2 per cent of 
Munro’s cases, but it has not been observed m 
association with hsemoglobinuria. 

Morbid Anatomy and Pathology. — No 
constant change has been found either in the 
vascular or nervous sjrstem. The arteries have in 
several cases been found healthy; in other cases 
thickening of all three coats has been observed, 
and Barlow suggests that this may be the result of 
repeated spasmodic contractions of the vessel walls. 
Endarteritis has been observed in both syphilitic 
and non-syphihtic cases. In both the central and 
peripheral parts of the nervous system duuij^s are 
inconstant. In a few cases, peri^eral neunds has 
been observed in the nerves or the affect^ part, bnt 
it is often difficult to distinguish the netinas due to 
the gangrenous processes in a part from those which 


may be primary and, cause the necrosis. The blood 
in the affectea part has been shown to undergo 
changes consisting in the breaking up of the red 
corouscles and a slight leucocytosis. 

The paroxysmal nature of the attacks — the return 
to normal conditions m the^ mtervals, the absence 
of any degenerative changes in the vessels in most of 
the cases in young subjects, and the direct observation 
of the altered p^se in the part and of the chai^^ 
in the veins, as well as the evidence of vasctdar 
spasm obtained by ophthalmoscopical examination 
made during an attack of lood asphyxia, all point 
to the morbid condition being one of active spasm 
of the vessel-walls with diminution or arrest of the 
flow of blood through the affected vessels. The 
influence of cold or emotion m mducing an attack 
points to this condition of vascular spasm as being a 
reflex act, the vaso-motor centres being in an 
unduly irritable condition so that vascular spasm is 
readily mduced and maintained. The symmetrical 
character of many of the attacks lends additional 
probability to the central nature of the change. 
Changes once iniUated tend to recur with undue 
readiness, and thus we get from slight causes recur- 
rent attacks of vaso-motor spasm. 

The view that the disease is a primary peripheral 
neuntis is negatived by the absence of evidence of 
such a condiuon m some of the cases exammed. 

The actual condition of local sjmcope is due to 
contraction of the artenoles and venules ; while in 
local cyanosis there is also contraction of the veins. 
In local gangrene we have probably complete 
arrest of the circulation in the part and not the 
incidence of any special necrosing agents such as 
those derived from certain micro-organisms, for the 
serum from the blebs in the gangrenous patches 
has been shown to be stenle. By some local 
syncope and asphyxia are r^;arded as angio-neur- 
oses, while symmetncal gangrene is r^;arded as an 
angio - trophoneurosis to which latter category 
sclerodermia is also relegated 

Diagnosis — The diagnosis of a typcal case of 
Raynaud’s disease presents no difficulties, but cases 
in which the lesions are not sjrmmetncal and in 
which the paroxysmal character of the attacks is 
not well marked often present great difiiculty. 
Slight cases of frostbite or of * decS fingers ’ differ 
only in degree from true cases of local syncope. 
Lo^l cyanosis may be simulated by the cyanosis of 
morbus cceruleus^ but here the blueness is seen in the 
hps and other parts, the nails are blue, the finger- 
ends are clubbed and painless, and there are Lhe 
usual auscultatory evidences on examination of thci 
heart. In erythromelalgia the altered colour of the 
part IS induced by the dependent position; the 
temperature of the part is raised, the affection is 
usually unilateral ana is more common m men than 
in women Symmetrical gangrene may bejaustaken 
for gangrene depending on artentis, cardiac weak- 
ness, diabetes or embolism ; but in all these caset 
the lesions are rarely symmetrical, and if so are 
accompanied by gross changes in the heart or 
artenes, or occur at a penM ^ life in which 
Raynaud’s disease is rare, or there is evidence in 
the unne of the msence oS sugar. Ergotism majr 
simulate Raynaud’s disease, but may he excluded 
by the investigation of the food and bytheepidemfe 
nature of the outbreaks of mgotism. In all doubt- 
ful cases the natoxysmal nature of the attacks, the 
symmetry of the affiseted parts, the age of thw 
pstient, and the e b een ee q{ evidences of other 

4 ^^ 
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vascular disease will enable us tfi recognise cases of 
Raynaud’s disease. The existence of evidence of 
loss of substance of the ears, fingers* or toes may 
render us valuable assistance in satisi^ng ourselves 
as to the nature of an attack of loc^ syncope, 
cyanosis* or gangrene. 

Prognosis. — The disease is rarely fetal. Many 
cases recover entirely ; others remain liable to re- 
currences for years. Death, if it occurs, is usually 
the result of some complication* such as Bright’s 
disease* pulmonary tuberculosis* carcinoma, exhaus- 
tion, diarrhoea, and occasionally of sclerodermia or 
of the extension of the gangrenous process. 

It must be remembered that Ra3niaud’s disease* 
though it may not shorten life, may render the un- 
fortunate sufferer incapable of performing the ordi- 
nary duties of life for a considerable period, and 
may make residence in cold climates during the 
winter most undesirable. 

Treatment. — This may be considered under 
two heads : the treatment during the attacks, and 
the treatment during the intervals between them. 

During an attack treatment by electricity has 
proved successful. Barlow advises that the part 
should be immersed in a basin containing warm 
salt-solution, and that the n^ative pole of a gal- 
vanic circuit should be placed in the basin, while 
the positive pole is placra on a healthy port of the 
{ntient, such as the nape of the neck, or on the 
limb above the affected part. The current should 
be as strong as can be comfortably borne, and 
should cause some contraction of the muscles of the 
limb. It should be frequently interrupted and re- 
versed, and the patient encouraged to move the 
affected parts. The galvanisation should be con- 
tinued till the part is red, and then the part should 
be gently rubbed and dried. Barlow recommends 
this treatment both during the attacks and in the 
intervals between them. Faradism has also proved 
useful, as has galvanisation of the sympathetic in 
the neck. Friction and massage of the affected 
parts, if it can be borne, may cut short an attack, 
and render fresh attacks less likely to occur. 
Warmth during an attack often increases the pain. 
These cases may not infrequently be relieved by 
cold applications. Laudanum or chloroform 
sprinkled on moist compresses, or glycerine of bella- 
donna painted on the part, and even oxygen-baths, 
have all given relief in some cases, but nothing has 
been so successful as the electrical treatment. 
Hypodermic injections of morphine, with or with- 
out atropine, into a healthy part have been useful 
in relieving pun. The part must be protected 
from cold and injury. In slight or early attacks 
brisk exercise may ward off an attack. Vaso- 
dilatators* such as amyl nitrite, nitrc^lycerine and 
the other nitrites, have proved of little use during 
the attacks. 

Jn the mtervals between the attacks patients 
should be careful to protect the hands from cold 
means of loose woollen gloves and mittens, and the 
feet by warm socks. Patients should avoid expowre 
to cold, and should use warm water for washing. 
Exercise* a generous diet and a moderate use of 
alcohol »e all advisable. In malarious districts 
quinine in doses of io>20 grains (in solution) has 
been successfully employed, as has opum adminis- 
tered re^larly in small doses. In cases where 
^rphilis is suspected of being the determining fector, 
mercurjr and iodide of potassium have been of use, 
though in the experience of the writer neither drug 
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has had any beneficial effect on the paroxysmal 
hemoglobinuria or the Ra3maud’s phenomena. In 
those who suffer in the cold weather residence 
during winter months in warm climates may be 
necessary to prevent recurrences. When gangrene 
occurs the {mrts should be simply protected by 
some aseptic dry material, and any irritant dressing 
should be carefully avoided. Amputation — rarely 
necessary — should be performed only when the 
part is actually dead and the surrounding parts are 
healthy. Arthur Francis Voelcker. 

RECEPTACULUM CHYLI, Diseases of.— 

The only morbid conditions which need be specially 
noticed in connection with the receptaculum chyli 
are dilatation and rupture^ It has been found in 
rare instances enormously dilated, and its walls 
thickened {see Filariasis). It has also been 
known to burst as a result of this dilatation, with 
the escape of its contents into the peritoneal cavity, 
fatal peritonitis being thus set up. 

Frederick T. Roberts. 

RECEPTION ORDER for Lunatics.— 
Lunacy, Law of. 

RECKLINGHAUSEN’S DISEASE.— A name 
occasionally employed to denote multiple neuro- 
fibromata of the skin. 

RECOARO, In the Province of Vicenza, 
In Italy.— Chalybeate waters. See Mineral 
Waters. 

RECRUDESCENCE (r^-, again ; and cnidesco, 
I become fresh). — The increase or exacerbation of a 
disease or morbid process, after a temporary diminu- 
tion; for example, of fever or inflammation. 

RECTUM, Diseases of — Synon. ; Fr. 

Maladies du Rectum ; Ger. Krankheiten des 
Mastdarms. 

The diseases of the rectum may be conveniently 
discussed in the following order : (i) Congenital 
Imperfections; (2) Fistula in Ano; (3) Cancer; 
(4) Polypus ; (5) Prolapse ; (6) Non- Malignant 
Stricture; and (7) Ulceration. Other diseases 
connected with the rectum will be found dis- 
cussed under special headings. Anus, Diseases 
of ; Defalcation, Disorders of ; Halmorrhoids ; 
and Stools, Characters of. 

1. Congenital Imperfections.— Malforma- 
tions of the rectum may be classed as follows : 
(1) Imperforate anus, without deficiency of the 
rectum. (2) Imperforate anus, the rectum being 
partially or wholly deficient. (3) Anus opening 
into a cuhde-sacy the rectum being partially 
or wholly deficient (4) Imperforate anus in the 
male, the rectum being partially or wholly de- 
ficient, the bowel communicating with the urethra 
or neck of the bladder. (5) Imperforate anus in the 
female, the rectum being partially deficient, and 
communicating with the vagina. (6) Imperforate 
anus* the rectum being partially deficient, and 
opening externally in an abnormal situation by a 
narrow outlet. (7) Narrowing of the anus. These 
imperfections can be remedi^ either partially or 
completely by surgical operations. 

2. Fistula In Ano. — Description. — The 
loose areolar tissue around the lower part of the 
rectum is occasionally the seat of abscess, which 
bursts externally near the anus (see Periproctitis), 
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But instead of the part healing afterwards, like 
abscesses in other situations, the walls contract and 
become hstulous, and the patient is annoyed by a 
discharge from the opening On introducing a 
probe It may pass through a small opening in the 
coats of the rectum into the bowel The case is 
then called a complete fistula. When there is only 
one aperture, either mucous or cutaneous, the term 
incomplete fistula is used The external orifice is 
usually near the anus, the internal between the two 
sphincters The abscess before bursting may have 
burrowed to some distance, and the external orifice 
may be situated in the direction of the buttock or 

f erinaeum Fistula in ano anses in several ways, 
t commonly onginates in an abscess in the ischio- 
rectal fossa, the anatomical condition of the parts 
not favounng closure after the pus has escaped. An 
ulcer just within the external sphincter sometimes 
perforates the bowel, allowing the escape of faeculent 
matter into the areolar tissue, and thus leads to 
abscess Ulceration induced by a pointed foreign 
body, as a fish-bone, may also induce a rectal 
abscess. Fistula is common in the late stages of 
rectal cancer. Fistula occurs also in phthisical 
subjects, owing to tubercular mischief in or around 
the rectum. This tuberculosis may be primary or 
secondary, and in the discharge from such fistuke 
the Bacillus tuberculosis has been found The inner 
opening is sometimes found higher up the bowel, 
and there may be more than one, the sinuses being 
complicated 

An anal fistula is an annoying complaint The 
patient is troubled with a discharge which stains 
the linen, and with the escape of flatus Attacks of 
inflammation and suppuration are common, and 
the trouble produces often great mental degression, 
and much constitutional disturbance Fistula is a 
disease of middle life, more common m men than 
in women 

Treatment. — The cure of fistula in ano is by a 
surgical operation 

3 Cancer — Cancer of the rectum is common ; 
appears with §bout equal frequency in males and 
females ; and is an affection of middle life or old 
age The form of cancer is that known as cylindn- 
cal epithelioma or adeno-carcinoma ; and the most 
conspicuous feature is the infiltration of the sub- 
mucous and muscular coats The growth may 
appear as a nodular mass springing from one 
siae of the rectum, and more or less occupying its 
lumen ; or it may assume the aspect of a laminar 
deposit in the rectal walls ; or may take the form of 
an annular growth The deposit tends to narrow 
the bowel, and is disposed to early ulceration The 
growth may invade and open the vagina, urethra, 
or bladder, and is in time attended by glandular 
enlargements. Malignant disease may attack any 
part of the bowel, but generally appears in the 
lower part, within three inches of the anus. It 
is liable also to affect, though less frequently, the 
point where the sigmoid flexure terminates. 

Symptoms.— T he disease generally commencea 
insidiously. Its early symptoms are often similar 
to those of simple stricture, and the real disease is 
usually not detected until a considerable change has 
taken place in the condition of the bowel. The 
patient is troubled with flatulency ; has difficulty in 
passii^ his motions ; and as the disease progresses, 
experiences pains about the sacrum, which g^ually 
increase in severity, and dart down the limbs. The 
stools become relaxed and frequent ; contain blood | 


and in passing cause a scalding pain. Often also 
there is a thin offensive serous or sanious discharge. 
The first symptom complained of may be an 
obstinate diarrhoea. Loss of retentive power may 
ensue, firom destruction of the sphincter, or of the 
nerve supplying the muscle. As the disease ad- 
vances the patient loses flesh, and exhibits the 
blanched, sallow look, anxious countenance, and 
emaciated appearance commonly observed in per- 
sons suffenng from malignant disease In conse- 
quence of communications established with the 
neighbounng passages, liquid ffeces may escape 
from the urethra in the male and vagina in tne 
female ; and at length the patient becomes ex- 
hausted by this painful and distressing malady. 
Complete obstruction may occur, and accelerate the 
fatal termination. There is great variety in the de- 
gree of suffering, and of constitutional derangement. 
The pains are m some instances excruciating, m 
Others very shght. If the growth can be reached 
by the finger, it will be found to present a hard, 
nodular, uneven, and ulcerated surfiu;e, and to be- 
come soon fixed. 

Treatment. — Little can be effected by remedies 
in this terrible disease, beyond palliation of the 
symptoms, and ease from pain The general 
health must be supported The motions must be 
kept soft by medicines or by injections, and pain 
must be alleviated by narcotics, such as morpnme 
given m suppositories or by subcutaneous injection. 
Local applications of cocaine answer well in some 
cases The diet must be carefully regulated so 
that as little dibris as possible is left m the intestine, 
and the bowel should be frequently irrigated with 
some antiseptic injection In cases of obstruction, 
as well as in cases of severe suffenng, hfe may be 
greatly prolonged by inguinal colotomy. Excision 
of the diseased bowel has also been resorted to, but 
not with much success 

4 Polypus, — Non-malignant tumours of the 
rectum are apt to assume a polypoid form and are 
generally classed under the heading * polypus.* 
Polypus of the rectum may be conveniently con- 
sidered under three headings • (i) The soft polyp or 
adenoma. (2) The firm polyp or fibroma. (3) Th* 
villous polyp or papilloma. They are all innocent 
growths 

Description — (1) The soft polypus is a true 
adenoma, with a network of small ves^s ramifying 
in it, and a pedicle which vanes in length The 
polypus IS usually single, but several may exist In 
children it usually makes its appearance at the anus 
after a stool, resembling a sm^l strawberry, being 
soft in texture, granular on the surface, and of a 
red colour. It has a narrow pedicle, about the 
sue of a crowquill, attached to the wall of the 
rectum, as a rule about two mches from the anus. 
It produces no suffermg, but causes a slight bloody 
discharge, some tenesmus, and a sense of a forogn 
body in bowel. It is the commonest form of 
polyp. 

(2) The hard or fibrous polypus occurs in adults, 
IS p^-shaped, and has a pedicle more or 
long and thick. It seldom meeds, but occasions a 
slight mucous dischaige, and wh^ the pedicle Is 
long, the growth protrudes at the anus ate stooL 
It IS uncommon ; and is due to a fibrous growth In 
the submucous teue. 

(3) The viUim pedyp is a pure papilloma de- 
veloped firom the mucous membrane m the rectum. 
It is soft in structure, presents the usual appeaiaoee 

40 a 
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of a nipinoma, and may have a pediole, but is usually 
sessile. It . is rare, is met with in adults, and is 
innocent. It gives rise to considerable bleeding, 
and usually to a mucous dischai^e, and the S3nnptoms 
of a foreign body in the bowel. There is no doubt 
but that it may in time become the seat of malignant 
changes 

Myoma, myxoma, lipoma, cystoma, and naevus 
axe also met with in the rectum. 

Treatment. — The treatment involves an opera- 
tion of small magnitude, as in the case of pol^'pi 
in other situations. 

5. Prolapse. — In relaxed states of the sphincter 
muscle and coats of the bowel, loose folds of mucous 
membrane are liable to protrude, and require re- 
placement. This protrusion and exposure of 
thickened mucous membrane, with or without in- 
ternal hsemorrhoids, has been described as partial 
prolapse of the rectum. In the true or complete 
prolapse there is much more than an eversion of the 
lining membrane of the bowel. The gut is in- 
verts ; there is a * falling-down * and protrusion 
of the whole of the coats — a change analc^ous to 
intus-suscepdon, but differing from it in the circum- 
stance that the involved intestine, instead of being 
sheathed or invamnated, is uncovered and projects 
externally. In the majority of instances the pro- 
lapse, even when extensive, concerns the mucous 
membrane only. 

/Etiology. — Prolapse is observed generally 
between the ages of two and four, but may occur 
later in life. In infancy it may be produced by 
protracted diarrhoea or by worms. The straining 
efforts to pass water in stone in the bladder also 
give rise to this affecdon in young subjects. In 
Molts the descent results chiefly from a weakened 
condidon of the sphincter and levator ani muscles. 
It is more common in women than in men, arising 
in the former from the parts being weakened in 
child-bearing. It may follow also upon dysentery, 
upon conditions producing straining, and upon 
rectal polyp. Young subjects generally outgrow 
this complaint by the period of puberty ; and 
common as is prolapse in early life, it is rare in 
young adults. 

Description. — The length of bowel protruded 
varies from an inch to six inches or even more. 
When not of any great length, the protrusion forms 
a rounded swelling which overlaps the anus, at 
which part it is contracted into a neck. In its 
centre there is a circular opening communicating 
with the intestinal canal. An inversion of greater 
length forms an eloi^ated pyriform tumour, the 
free extremity of which is tilted forwards or to one 
side. The protrusion may present the usual florid 
appearance of the mucous membrane ; or a violet 
Imd colour from congestion, consequent upon con- 
tncdon of the sphincter. The mucous surface is 
often thickened and granular, and sometimes 
ulcerated from friction against the thighs and 
clothes. Thickening of the coats of the bowel ac- 
counts for the difficulty in redudng the parts, and 
in keeping them reduced afterward, a trouble so 
often expmnced in the treatment of these cases in 
children, the bowel being too large to be con- 
veniently lodged in its natural position, and, like a 
foreign body, exdting the action of expulsion. An 
atonic or relaxed state of the sphincter muscle is 
shown by the fiunUty with Which one or two fingers 
can be passed throngli the antts even in young 


Treatment. — In children irritability of the 
bowels and diarrhoea must be checked, and dis- 
ordered secretions corrected ^ suitable remedies. 
In slieht cases it will be sufficient to direct the 
nurse by steady compression to press the protrusion 
back within the sphincter. The relaxed state of 
the membrane may be treated with astringent injec- 
tions of alum, or with a solution of tannic acid in 
glycerine, or with hamamelis. If the bowels slip 
down when the child moves about, rest must be 
insisted on. When the exposed surface is ulcerated, 
it may be painted with a solution of nitrate of 
silver, 20 grains to the ounce. The patient should 
be made to relieve the bowels in the recumbent 
posture. In adults, if no relief follows the removal 
of the apparent cause, the regulation of the bowels, 
rest, and the use of astringent applications, the 
complaint may be remedied by operation. 

6. Non. Malignant Stricture. — Non-malig- 
nant stricture of the rectum is usually due to the 
development of cicatricial tissue, and has followed 
injuries, suppuration, dysentery, syphilis, and 
tubercular mischief. Cripps has shown that long- 
continued muscular spasm may play an essential 
part in the production of stricture. 

Simple stricture is met with in adult life, is more 
common in women than in men, and is usually 
situated within three inches of the anus. The 
stricture may be annular or ring-like ; or the ob- 
struction may assume a valvular form ; or a large 
part of the length of the bowel may be involved, 
producing a tubular stricture. The mucous coat 
above the stricture may be ulcerated. Often 
ulcerated apertures lead to fistulous passages, ex- 
tending some distance, and opening extern^ly near 
the anu^or in the buttock, and, in women, in the 
vagina. 

Symptoms. — The earliest symptom is habitual 
constipation, with difficult defsecation when the 
motions are solid. As the contraction increases, 
the constipation becomes more obstinate, and the 
stools are diminished in calibre, and are often 
voided in lumps. A brown slimy fluid escapes with 
the motions, and there is a burning sensation after 
stool, and flatulent distension of the colon. As the 
disease makes progress and ulceration ensues, the 
discharges become purulent and bloody, and the 
sufferings are much increased. There is sometimes 
so copious a discharge as to mislead the practitioner, 
the stricture being overlooked, and the case treated 
as one of protracted diarrhoea. The appetite may 
remain go^, and the general health may be but 
little impaired ; but in the course of time the de- 
rangement of the digestive functions, the irritation 
kept up by the disease, and the exhausting dis- 
charges, bring on symptoms akin to hectic. The 
appetite fails, the boay emaciates, the abdomen 
bwomes more distended, and the stricture directly 
or indirectly proves the cause of death. This is 
sometimes hastened by a lodgment of hardened 
fjeccs or some foreign tiody just above the stricture, 
so as to block up the passage, and occasion all the 
symptoms of intestinal obstruction. In patients with 
stricture small flattened excrescences are often ob- 
served at the margin of the anus. These cutaneous 
growths resemble collapsed external piles, except 
that they are redder in colour, and are kept moist 
by the escape of an irritating discharge from the 
boweL Compared with cancer, the progress of the 
disease is very chronic, the edge of the stricture is 
hard and ridge-like, ulceration is absent or at least 
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is not marked, induration is slight, there is less 
bleeding, and less fixity of the part. 

A stncture in the lower part of the rectum can 
be easily detected by the finger. It must be borne 
in mind that the bowel is liable to be obstructed by 
disease of the neighbouring viscera — an enlarged or 
displaced uterus, fibrous tumours of this organ, an 
ovarian growth, pelvic haematocele, excessively 
hypertrophied prostate, or hydatid tumour between 
the bladder and rectum 

Treatment. — The main olyect in treatment is 
to dilate the contracted parts sufficiently for the free 
assage of the motions ; and this is to be effected 
y mechanical means — by the frequent passage of 
bougies, or the occasional use of special dilating 
instruments Means must also be adopted to re- 
lieve the irritability of the part, and to ensure the 
regular passage of soft evacuations Cocaine, 
belladonna, or morphine suppositories at bedtime, 
properly selected aperients, careful dieting, and the 
daily washing out of the bowel, are the remedies 
required In cases which resist such measures as 
are indicated operation may give relief. In old 
inveterate strictures, weanng out the patient’s 
strength, colotomy may be recommended. 

7 Ulceration. — The chronic ulcers met with 
in the rectum are the following The tubcrculary 
the syphthtu^ the dysenteric^ those due to injury^ 
suppuration^ or fatal impaction^ the hamorrhoidalf 
which has the same pathological basis as the varicose 
ulcer of the leg, and ulcers associated with chronic 
diarrhoea, stricture and inflammatory troubles in 
adjacent parts 

These ulcers have the physical characters of like 
ulcers met with elsewhere The tubercular ulcer 
IS very apt to perforate The chief symptoms are a 
purulent discharge from the anus; motions loose 
and mixed, or coated with a slimy fluid and streaked 
with blood , soreness in defaecation , and occa- 
sionally tenesmus. Morning diarrhoea is often one 
of the earliest symptoms A burning pain in the 
rectum is complained of, and often radiating pains 
about the hips. The characters, position, and ex- 
tent of the ulceration can be ascertained by exami- 
nation with the finger and with the speculum 
The examination, to be satisfactory, must be con- 
ducted when the patient is anaesthetised. 

All forms of non-malignant ulceration are more 
common in women than in men 

Treatment — The treatment depends on the 
nature and extent of the disease, and upon the con- 
stitutional condition of the patient In severe 
cases the patient should be kept in the recumbent 
position, and the diet should be regulated. An 
exclusively fluid diet may be desirable in some 
cases. The bowels must be attended to. The 
local treatment consists of antiseptic or astringent 
imections or ointments. Weak solutions of nitrate 
of silver are of value, as are also injections of bis- 
muth mixed with starch. Iodoform or other oint- 
ment may be applied by means of an ointment- 
introducer. Obstinate forms of ulcer may be treated 
by free scraping or by even more extended opera- 

Frederick Treves. 

RECURRENT LARYNGEAL NERVE, Di»- 
eaEM of.— •S 'm Pnecmogastric Nerve, Dis- 
eases of. 


REDUPLICATION.— A doubling. A term 
enerally used in reference to the sounds of the 
eart. See Physical Examination. 

REDUX (liAt., returned). — A term signifying the 
return of certain physical signs, after their tempo- 
rary disappearance in the course of a disease ; 
usually associated Math crepitation in {meumonia, 
and with faction in pleurisy and pencarditis. 
Redux signs are, as a rule, significant of a favour- 
able tendency in a disease. See Physical Exami- 
nation. 

REFLEXES.— Nervous System, Clinical 
Examination of ; and Spinal Cord, Diseases of. 

REFRACTION, Diaorders of. — Su Vision, 

Disorders of 

REFRIGERANTS {refrtgero^l cool). — DEFINI- 
TION — Remedial agents which lower the body- 
heat, either in health or in disease ; or which allay 
thirst, and impart a feeling of coolness. 

Enumeration — The chief refrigerants are: 
The whole class of tebnfiiges ; Water ; Ice ; Effer- 
vescing drinks ; Acidulated dnnks ; and the juices 
of Fruits 

Action. — As the name impkes, anything may be 
ranked as a refngerant which lowers the body-tem- 
perature, and we may here consider in how far the 
drugs described under Febrifuges have the pro- 
perty of cooling down the healthy organism. 
Quinine and alcohol have but a slight and transient 
lowenng effect, and salicylic acid has none at all ; 
and this is readily explained, if we believe that their 
antipyretic properties in fever depend on their de- 
structive influence over the protoplasm or products 
of septic ferments 

Refrigerants, however, are popularly held to be 
those drugs which relieve the thirst of the fever- 
stneken patient, by moistening his dr^ lips and 
cooling his parch^ ton^e. Ice or iced-dnnks 
manifestly fulfil these indications, and acids well 
diluted, which are often the most grateful of all, act 
very efficiently by directly stimulating the salivary 
secretion. R Farquharson. 

REGIMEN {re^y I govern).— This word is not 
uncommonly used as synonymous vrith hygiemc 
management. In a more restricted sense it is ap- 
lied to the r^ulation of diet, both in health aM 
iscase. See Diet ; and Personal Health. 

REGURGITATION (r^-, back again ; and^fwr- 
gttOy I flood) — This woid is technically api^ed to 
the reversal of the natural direction in wmch the 
current or contents fiow through a tube or cavity of 
the body. Thus the food may regurgitate from the 
stomach into the oesophagus and mouth; the bile 
from the duodenum into the stomach ; and blood 
from the aorta or pulmonary artery into the ven- 
tnclesy from the ventricles into the auricles, or fiKHA 
the heart into the veins, when the respective valves 
are incompetent See Heart, Valves and Ori- 
fices OF, Diseases of ; and RUMINATION. 

REHME (Oeynhausen), In Gonmany. — 
Gaseous thermal salt waters. Set Mxmseal 
Waters. 

REIOHENHALL, in tha Bavarian Alpa-* 
Common salt waters. Set Mineral Waters, 


RED GUM.— 5^ Strophulus. 
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REINERZ, In German Slieeia.— Chalybeate 
waters. Set Mineral Waters. 

RELAPSE (r^-,.back; and ia/tsus, slipping). — 
The letum of a disease, which has apparently 
ceased, during or immediately after convalescence ; 
or of a particular symptom in the course of a dis- 
ease. Relapses are well exemplified in typhoid 
fever and acute rheumatism. 

RELAPSING FEVER. — Synon. ; Famine- 
Fever ; Fr. Ftivre d Reckute ; Ger. Hungerptst, 

Definition. — An acute infectious disease, due 
to the presence of a minute parasite, the Spirillum 
Ohermeieri^ 

Geographical Distribution. — Northern 
Europe was the favourite habitat of relapsing fever. 
It has been met with in America, but not as an 
epidemic, having been imported from Europe, and 
not showing a tendency to spread. Epidemics 
have occurred in India and in Egypt, and were 
once common in the British Isles. The most 
extensive epidemics have arisen in Ireland in times 
of famine, and extended thence to England and 
Scotland. An epidemic was confined to Scotland 
in 1843, another to London in 186S. 

Etiology. — Predisposing Causes, — Males suffer 
more from relapsing fever than females, in the pro- 
portion of about 1*5 to i. The disease is most 
common between the ages of fifteen and twenty- 
five. Season seems to have little effect, but it 
appears to be more prevalent in winter than at 
other seasons, because the other predisposing causes 
are more intense at that time of the year. All the 
causes which predispose to contagious zymotics 
favour more or less the prevalence of relapsing 
fever. The most powerful, however, are scarcity 
of food, overcrowding, and want of cleanliness. 

Relapsing fever is contagious, and has always 
been found to spead in proportion to the facilities 
for communication. It has been transported from 
long distances by affected persons j it attacks atten- 
dants on the sick, and any persons exposed to its 
contagion ; and it may be communicated by fomites. 
It seems to act through but a short distance. 

A spirillum — Spirillum or Spirochate Obermeieri 
— ^is found in the blood of patients suffering from 
relapsing fever. This micro-organism decreases in 
number as the paroxysms subside, and is absent 
from the blood during the intermissions. The 
spirillum was discovered by Obermeier of Berlin in 
1872. 

Description of the organism. — The spirillum is 
of considerable length, measuring * 1 ^ to 6 times 
the diameter of a red blood-corpuscle,’ but is ex- 
ceedingly thin. It shows several regular somewhat 
abrupt curves, and is of uniform tMckness, excep 
at the extremities, where it is pointed. It is 
possessed of very active motility, having both a 
wavy and spiral motion, and being also capable of 
rapid locomotion. At the onset of and during the 
fever the spirilla may be present in the blo<» in 
enormous numbers. The organisms always occur 
free, being never found within either the red 
corpuscles or the leucocytes. In dried films of 
blo^ they can be stain^ by any of the simple 
stains, though th^ do not take the colour very 
deeply ; but in sections of the tissues their demon- 
stration is a matter of considerable difficulty, and 
one fo the methods for avoiding decolourtsation 
requires to be used, methylene blue being a suitable 


dye. They are decolourised by Gram’s method. 
Koch succeeded in staining them in the tissues with 
Bismarck brown. 

In blood outside the body the spirillum has 
considerable vitality, sometimes showing active 
movements after several days. It is killed by a 
tem^rature of 60® C., but it can be exposed to 
o® C. without being killed. 

Relations to the disease . — All attempts to cul- 
tivate the organism outside the body have hitherto 
failed. Koch observed that in certain conditions 
a growth of the organism in length took place, but 
no actual multiplication. Soon after its discovery, 
however, Miinch, by injecting blood containing the 
organism, produced the disease in the human sub- 
ject ; and a little later Vandyke Carter and Koch 
produced the disease in apes by a similar procedure. 
In such cases there is an incubation- period usually 
of three to six days before symptoms appear. In 
all cases, along with the onset of the fever, the 
spirilla appear in the blood in enormous numbers. 
As a result of these observations and experiments 
It may be considered as practically proved, even 
in the absence of pure cultivations outside the 
body, that this organism is the cause of the 
disease. 

As already mentioned, the organisms disappear 
from the blo^ about the time of the crisis, and are 
absent during the ‘ interval.’ Metchnikoff, by pro- 
ducing the disease in apes and killing them at 
various stages of the fever, found that during the 
period of defervescence the spirilla on disappearing 
from the blood accumulated in the spleen, and he 
alleged that they were incorporated within leuco- 
cytes in that organ. Within these cells he observed 
spirilla in various stages of disintegration. This 
process of ‘ phagocytosis ’ never occurs, according 
to him, in the blood, and after the spirilla have 
disappeared from the blood they are not present in 
any other organ than the spleen. Soudakewitch 
has performed similar experiments, and obtained 
practically the same results. It is, however, still 
unexplained why the disappearance of the organisms 
from the blood should start at a particular time, 
and should then take place so rapidly. This and 
other peculiarities suggest a comparison between 
this disease and malana, and it has even been sup- 
posed that the parasite is a protozoon and is con- 
veyed through the agency of insects. 

Anatomical Characters. — These are not 
marked, except where complications have caused 
death. The liver and spleen are both found en- 
larged in all cases, especially the latter organ. The 
digestive organs exhibit nothing particular, except 
in those cases where there has been long deprivation 
of food, or where dysentery or diarrhoea has accom- 
panied or preceded the disease. 

Symptoms. — The period of incubation is uncer- 
tain, varying between one and twenty-one days. 
The invasion of the disease is usually marked by 
rigors, frequently of a trivial character, amounting 
only to slight chilliness. This is followed by 
delnlity and giddiness ; extreme weakness is not so 
marked as in the early stages of other forms of 
continued fever. There is headache, followed alter 
a few hours by hot skin ; the temperature rises to 
about 105® F., or sometimes, it is stated, as high 
as 108®; the pulse rises to from xio to 130, 
occasionally even to X40 at an early stage of the 
disease. The tongue is covered with a moist 
creamy fiir, which in severe cases becomes brown 
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and dry in the centre, and in the worst forms be- 
comes black all over. There is great thirst, as in 
all febrile diseases; loss of appetite; some ab- 
dominal tenderness, especially in the epigastric 
region ; occasionally nausea, and more rarely 
vomiting ; the bowels are usually confined, but in 
some cases diarrhoea prevails. In such cases the 
diarrhoea is of a dysenteric character, and is pro- 
bably due to the dysenteric tendency which usually 
prevails in lime of famine, when relapsing fever is 
revalent The skin generally presents a jaundiced 
ue ; and careful examination will detect more or 
less enlargement of the liver and spleen There is 
real muscular and articular pain The pain in the 
ack is frequently of the most intense character 
Headache is more complained of than in the other 
forms of fever There is sometimes, but not as a 
rule, delirium towards the end of the first week 

In from five to seven days from the invasion of 
the disease the symptoms suddenly subside, and 
the patient quickly becomes convalescent, being 
for the time apparently well. This convalescence 
is frequently accompanied or preceded by a critical 
evacuation from the bowels, kidneys, or uterus, or 
by profuse diaphoresis It may be permanent, but 
more commonly the patient remains well for a few 
days or a week, and then suddenly relapses, and 
passes through all the symptoms previously de- 
tailed There may be a second or a third relapse, 
and even a fourth has been recorded. At no time 
dunng the progress of the disease is any specific 
eruption developed, although on the second or 
third day a reddish mottled rash has been met 
with, which, however, is irregular in its appear- 
ance, development, and duration, and usually 
terminates in desquamation Purpuric spots have 
been sometimes, and sudamina very frequently, 
met with 

Complications. — Pulmonary complications are 
not so common in relapsing fever as in typhus or 
enteric fever Bronchitis, pneumonia, and laryn- 
gitis may occur, especially bronchitis, but these 
complications are not severe Cardiac, arterial, or 
venous affections are rare, with the exception of 
hoemorrhages, which must be considered as being 
connected with the purpuric tendency which usually 
prevails in times of scarcity Nervous complica- 
tions are more rare than in any other form of 
adynamic fever Dysentery and diarrhoea in some 
epidemics have proved to be most serious compli- 
cations, and are of frequent occurrence whenever 
relapsing fever prevails Abscess and other sup- 
purative forms of inflammation are not common. 
In pregnant females attacked by this fever abortion 
usually occurs at an early stage of pregnancy ; 
and premature labour, with death of the foetus, and 
considerable danger to the mother, in the later 
stages of pregnancy. Death of the mother has 
sometimes happened from post-partum haemorrhage. 

Diagnosis. — Relapsing fever is most likely to 
be mistaken for other forms of continued fever, and 
may be confounded with the eruptive fevers m 
their earlier stages, especially small-pox. It differs 
from typhus in having a higher temperature and 
quicker pulse at the outset; in the absence of the 
specific eruption, of the extremely heavy aspect of 
the patient, and of the delirium of typhus ; in the 
presence of extreme pains in the back, vomiting, 
and jaundiced tinge or the skin ; and finally In the 
sudden cessation of symptoms, and the tendency to 
relapse. 


Relapsing fever differs from enteric fever in the 
suddenness of its onset, enteric fever having a 
slow invasion ; the want of the marked and exten- 
sive daily variations in temperature; the absence 
of the charactenstic abdominal sjnmptoms and erup- 
tion ; and the absence of the localised iliac tender- 
ness and the peculiar diarrhoea of entenc fever. 
The tongue also serves to distmguish relapsing from 
enteric fever; in the latter having a well-marked 
red tip and edges, in the former a light covering 
fur. Relapsing fever at its commencement has 
been confounded with small-pox, on account of the 
extreme pain in the back and marked vomiting 
which accompany both these diseases, but the 
appearance of the specific eruption will soon decide 
the question 

Prognosis, Duration, Terminations, and 
Mortality. — The prognosis of relapsing fever is 
usually favourable, the mortality being low, from 
1*2 to 2 per cent in London, up to 4 and 4*5 per 
cent, m othei^laces , the average rate being about 
4 per cent. The chief causes inffuencmg the rate 
of mortality seem to be the prior state of the 
patient, and the duration of the disease before 
medical relief is applied for Purpunc symptoms, 
severe dysentery or diarrhoea, senous haemorrhages, 
or extensive chest-complications, always mdicate a 
grave prognosis One attack confers no immunity. 

Treatment — The treatment of the disease 
must be preventive and curative. The chief pro- 
moting causes of the disease being famme and 
contagion, the means for prophylaxis are obvious. 
The active treatment must chiefly be duected 
towards the relief of symptoms, and sustaimng the 
strength of the patient. The use of quimne and 
mineral acids in the earher stages, and a plentiful 
supply of light and nourishing fo^ in the later, 
will be found sufficient. A considerable amount 
of the success of treatment will depend upon the 
dieting of the patient. It most be kept m mmd 
that most of these patients have been in a state of 
starvation It will be necessary, therefore, to in- 
crease the supply of food carefully and gradually. 
The food at first must be of a most digestible and 
fluid kind, which may gradually be altered to a 
diet of a more solid and general character. Milk, 
light starchy puddings made with milk, thin 
custards, and finally chicken, chops, and general 
diet will be found the best course in this disease. 
Stimulants may be occasionally requisite, but are 
seldom necessary in any quantity or for a length of 
time. T. W. Grimshaw. 

REMITTENT (rr-, again ; and I send). — 

A disease is said to be remittent when it is cha- 
racterised by periodical diminutions of ^miptoms, 
followed by exacerbations, as in malarial fever and 
neuralgia. The penod during which the symptoms 
are in abeyance is called a remiisum. See Mala- 
rial Disease. 

REMITTENT FEVER. — See Malarial 
Disease. 

RENAL CALCULUS.— Synon : NephroUthl- 
asis ; Fr. CalaU Rhtal ; Gcr. Nteremtem, 

Definition. — A concretion found in the tab- 
stance, in one of the calyces, or m the pelvis of 
the kidney. This concretion is due to the depo- 
sition of one or more of the crystalldd substaiioes 
from the urine. 
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The size depends upon its position) the shape 
upon its position and composition. Calculi may be 
present in one or both kidneys. They may occur 
at all ageS) and are rather more common in the 
male sex. 

/Etiology. — In some instances the nucleus of 
the calculus consists of a blood-clot, of epithelial 
ceUS) or of mucus, upon which the crystalline 
constituents of the urine are deposited. The sepa- 
ration of the solid constituents is favoured by 
sedentary habits, by gout, and by other conditions 
which produce either a change in the reaction of the 
urine or an excess of uric acid, calcium oxalate, or 
other constituent of calculi. An excess of nitro- 
genous or saccharine food, or of salts of lime, or an 
insufficient supply of liquid, will also increase the 
tendency to de^sition. Irritation of the kidney or 
renal pelvis by inflammation or injury, by affording 
a nucleus, aggravates any hereditary tendency to 
the formation of renal calculi. Dietetic errors and 
metabolic disturbances are r^rded as predisposing 
causes, while pyelitis or other local change is con- 
sidered the immediate determining cause. 

Varieties. —Renal calculi present great varia- 
tions in composition, in numl^r, in size, and in 
appearance; and these variations to some extent 
are dependent upon the age at which they become 
manifest, and upon the duration of their reten- 
tion at the original site of their formation. They 
arc most frequently found to consist of uric acid, 
especially when formed during adolescence. In 
chOdhood, however, the nucleus commonly consists 
of ammonium or sodium urate. Calculi composed 
of calcium oxalate are more common after middle 
age, and this substance is often regarded as the 
nucleus, even of uric acid calculi; it Is probable, 
however, that the nucleus is generally some r^ult 
of local inflammation or irritation. Other lime- 
salts, as the carbonate, the basic phosphate, and 
the triple phosphate, are occasionally met with, but 
they are generally secondary deposits upon nuclei 
of uric acid or calcium ox^ate ; they occur when 
the urine has become alkaline. When the alkalinity 
b fixed the carbonate and basic phosphate will 
probably be deposited, while triple phosphate is 
more frequent when the alkalinity is due to the 
development of volatile ammonium-compounds. 
Very rarely calculi may consbt of cystin, xanthin, 
or indigo (p. 333). 

When a single renal calculus is found it may be 
rounded, oval, or slightly nodular if composed of 
uric acid ; if consbting of calcium oxalate the surface 
b generally more irr^jular, constituting the * mul- 
berry * calculus. When several calculi are present, 
they may have dbtinct facets, or if small and 
numerous, they may form bregular granular masses, 
or they may even be so small as to be designated 
* sand.* ^^en long retained in the pelvb of the 
kidn^, the shape may become extremely irregular, 
processes forming between the pyramids, or project- 
ing towards the ureter. Gdculi with secondary 
deposits may attain great size, and may present 
alternating strata, phosphates generally constituting 
the external part. The formation of secondary de- 
posits tends to obscure primary irreg^rities, and to 
render the calculus more smooth and round or oval. 

Pathological Effects. -— The consecutive 
renal changes depend upon the composition and 
mobili^ of the cal^lus. When small it may become 
embedded or buried in the renal tissue, and for a 
length of time may cause no material change be- 


yond some local thickening due to chronic intersti- 
tial nephritis. Ordinarily, however, it causes some 
degree of obstruction, which is followed ly dilata- 
tion of the renal pelvis (hydronephrosb). In either 
case more active inflammation may be excited, and 
pyelitis, pyelonephritis, or perinephritis may result, 
with consecutive atrophic changes. Under these 
conditions there may be considerable destruction of 
renal tissue, especially when suppuration is pro- 
nounced. Although the.se changes are primarily 
limited to one side, the opposite kidney frequently 
becomes similarly involvea, especially when the 
original calculus is composed of uric acid or urates. 

Symptoms. — When the calculi are small they 
may occasionally be passed without causing any 
symptoms. Larger concretions, embedded between 
the pyramids, may also cause no symptoms, but 
usually there is complaint of unilateral pain referred 
to the region of the kidney, and subject to exacer- 
bations with moderate movements or with unsuit- 
able diet. The lumbar pain, which is so often met 
with in gouty patients, is probably due to the pre- 
sence of renal calculi. These attacks of renal pain 
are sometimes very acute, and during the attack 
the pain may radiate along the ureter to the groin 
and testicle, or it may be referred to the thigh, the 
calf, or the foot. When, however, there is definite 
obstruction in the ureter, the result of the passage of 
a calculus or of a plug of muco-pus, renal colic is 
excited, in which the pain is of an agonising cha- 
racter, and frequently accompanied by nausea, 
vomiting, and hsematuria. Renal colic is due to 
the spasmodic contractions of the ureter, and, 
although it results ordinarily from the displacement 
of a calculus, it does not invariably indicate that 
the calculus has actually passed from the pelvis to 
the ureter ; severe spasm may be excited so sud- 
denly that the onward progress of the calculus may 
be thereby obstructed. The pain is primarily re- 
ferred to the region of the kidney and the ureter on 
the affected side, and may cause retraction and 
tenderness of the testicle. Occasionally it can 
scarcely be localised ; it appears to radiate through 
the abdominal cavity, and may even be referred to 
the umbilicus. The duration of renal colic is ex- 
tremely variable. It may last only for a few hours, 
being followed by acWng or soreness in the 
course of the ureter, or it may continue, with 
periods of partial relief and with exacerbations, for 
several days. There may be sudden relief, espe- 
cially after a fit of vomiting, when the stone has 
pas^ into the bladder, but even this is ordi- 
narily followed by discomfort along the ureter. 
With the onset of renal colic there is frequent 
desire to micturate, and there may be tenesmus ; 
the urine is passed in small Quantity, and is com- 
monly intimately mixed with blood. Occasionally, 
however, when there is complete obstruction of one 
ureter, the urine may remain clear. Cases of sup- 
pression of urine are by no means uncommon after 
repeated attacks of renal colic upon both sides ot 
the body. In these, for five or six days, there may 
be no symptoms b^ond the partial or complete 
arrest of excretioii, and then uraemic symptoms 
develop, such as hiccough, vomiting, and muscular 
spasms. The temperature falls, and death may 
occur between the ninth and twelfth days from 
ffulure of respiration and drculatioo. Convulsions 
are uncommon with calculous anuria. With repeated 
attacks of renal colic the urine frequently h^mes 
turbid with pus owing to pyelitis. 
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Diagnosis — Renal calculus may be mistaken for 
recurrent attacks of intestinal colic, for biliary 
colic, for appendicitis, for lumbago, for tubercular 
or malignant growth of the kidney, or for hydro- 
nephrosis due to some abnormality in the position 
or length of the ureter The indications upon 
which greatest reliance can be placed are the nature 
of the colic and the frequency of haematuria. The 
association of these two symptoms may render the 
diagnosis easy, especially when the history shows 
that small calculi have been passed. The site of 
fixed pain, and the recurrent exacerbations with 
ludden jolting movements, favour the diagnosis, 
even in the absence of haematuria Frequent depo- 
sition of oxalates or of uric acid will tend to the 
same view. The general health suffers very little 
in renal calculus, as compared with tubercular or 
malignant growths ; when complicated with pyelitis 
or other suppurative change the deterioration is 
more markea Recurrent haematuria with com- 
paratively little lumbar pain may be mistaken for 
chronic nephritis, with sub-acute attacks : the dia- 
gnosis IS to be based upon the absence of arterial 
change, of displacement of the apex-beat, and of 
alteration in the cardiac sounds With movable 
kidney and with hydronephrosis from alterations in 
the ureter, the character of the pain is frequently 
indistinguishable from renal colic the result of cal- 
culus ; often the uncertainty is so great that surgical 
measures are undertaken on the probability of an 
embedded calculus In doubtful cases the X rays 
may afford assistance ; but they frequently fail even 
when subsequent operation has proved the pre- 
sence of a calculus See Rontgen-Ravs 
Prognosis. — The prognosis is extremely un- 
certain Calculi have been found after death when 
no symptoms have resulted from their presence. 
The irritation in the kidney may be so slight that, 
if suitably treated, there is little nsk On the other 
hand the frequent recurrence of pain, when calculi 
have been passed, and the transference of pain to 
the opposite side render the prognosis more grave. 
Persistent slight albuminuna, or the development 
of pyelitis, will also add to the nsk When the 
pain has been bilateral the danger of calculous 
suppression must be borne in mind The prognosis 
is most hopeful when, after the passage of a calculus 
or Its removal by surgical measures, there is pro- 
longed freedom from pain and from deposition of 
urates or oxalates. 

^ Treatment — The treatment of renal calculus 
may be considered under separate headings 
<i) Medicinal; (2) Hygienic and dietetic, (3) Sur- 
gical. The m^icinal treatment must depend upon 
the symptoms at the time advice is sought Generally 
the first indication is the relief of a severe attack of 
renal colic. The pain may be controlled to some 
extent by the frequent subcutaneous injection of 
small doses of morphine. These are preferable to 
a lar^e single dose, which may perhaps increase the 
seventy of vomiting Simultaneously a hot bath 

should be employed, or if this is not convement 
muscular relaxation may be promoted by a hot 
pack. To dimmish the acid character of the unne, 
and thus to favour relaxation of spasm, copious 
draughts of milk, of water, or of mlute alkahne 
solutions are often recommended ; frequently, 
however, reflex vomiting is so persistent that it is 
impossible to carry out this treatment. The pain 
may be so severe that relief may be sought from the 
administration of an anesthetic; this rarely gives 


much satisfaction although it affords temporal^ 
ease. The utmost that can be said in its favour is 
that It may allow time for the excretion of fluid, 
which, during the muscular relaxation, may favour 
the dislodgment of the calculus. 

The medicinal treatment dunng the intervals 
between attacks of colic is similar to the treatment 
of gout An alkaline course is often recommended, 
and to prevent fresh depositions patients often 
resort to foreign spas, where alkaline waters are 
reputed to possess solvent properties. Carlsbad, 
Vichy, Contrcx^ville, Ems, and Wildungen may 
reduce the frequency of attacks, and may prevent 
the formation of fresh calculi It must be admitted, 
however, that in spite of all that has been said in 
their favour, or in favour of the administration of 
alkalis, there is no evidence that it is possible to 
dissolve or to reduce the size of calculi which have 
already been formed. 

Potassium citrate has been given at night in 
drachm-doses, to reduce the acidly of the morning 
unne, and many have recommended vanous com- 
pounds of lithium, of potassium, and of calcium 
with the same object More recently piperazine, 
lycetol, lysidine, cninotropine, and urotropine have 
been largely employed to favour diuresis and to 
exert solvent action on unc-acid calculi The last 
named, urotropine, is frequently of service when 
the calculi have caused pyelitis. 

Similarly hygienic and dietetic measures control 
the tendency to the formation, but cannot effect a 
cure After recovery from an attack of renal colic 
active open-air exercise should be encouraged to 
promote metabolism, and the patient should lead a 
regular temperate life. When the unne is acid, 
meat should be taken sparingly and the daily 
amount of water, simple or alkaline, should be 
increased Although vegetables are usually re- 
commended, care must be taken to ascertain, if 
possible, the nature of the calculus which may have 
been passed, since if it consists of oxalates or phos- 
phates many vegetables and fruits must be excluded 
from the dietary Any tendency to obesity should 
be counteracted, and, partly with this object, ale 
and stout should not be taken. Most forms of 
alcohol are prejudicial to patients with renal calculus. 

Surgical measures may be necessitated when 
frequent renal colic and hkmatuna are not followed 
by any evidence that the calculus has passed along 
the ureter, or when the renal pain is persistent and 
exhausung, or when sudden suppression occurs. 
Surgical interference may also required when 
the unne assumes a purulent or a septic character. 
By comparatively early operation it is often possible 
to avert the disorganisation of the kidney which so 
often ensues after prolonged irritation by renal 
calculi. The nature of the operation must be 
determined after the exposure of die kidn^ ; unless 
the calculi are very numerous or the disorganisation 
IS considerable, it is generally advisable not to 
remove the kidney, since the opposite kidney may 
already have been destroyed or rendered ineffici^t 
by other calcuh. Kbstor Tirard. 

RENAL COLIC. — Synon. : NephraJgta CakU’- 
Usa ; Fr. Miqm Nfpkritiqm ; Ger. NigrmJkitk*^ 
The name commonly apphed to the iraptoma 
which arise when a renal calculus, blood-dot, or 
other substance either passes, or attempts to pass, 
dowfl the ureter. Sa Colic; and Rsnal Cal* 

CULUS. 
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RENAL DISEASES. — Kidneys, Dis- 
eases of. 

RENNES-LES.BAINS, In France (Aude).— 
Muriated alkaline and earthy sulphated waters. S^e 
Mineral Waters. 

RESISTANCE. — The sensation recognised by 
the fingers of the degree to m hich a part yields or 
resists when palpation or percussion is being per- 
formed. See Physical Examination. 

RESOLUTION {resolvo^ I loose). — The return 
of a diseased part to its natural condition ; chiefly 
applied to the process of inflammation when it sub- 
sides without the occurrence of suppuration or 
other unfavourable termination. See Inflamma- 
tion 

RESONANCE {resono^ I sound again, echo). — 
Resonance signifies the character of the sound 
yielded on percussion over the greater part of the 
chest, and, within wide limits, of the abdomen also. 
The degree of resonance depends principally upon 
the proportion of air contained in the underlying 
cavities or organs. Vocal resonance is the voice- 
sound transmitted through the chest to the ear of 
the auscultator. It is increased or diminished in 
accordance with the physical conditions present in 
the chest-cavity. 

Hyper-resonance is a term used to signify undue 
resonance over a given part. 

Deficient resonance is commonly called dulness. 
Like kyper-resonancey it is often u^ in a relative 
sense, in comparing the percussion-note of different 
wurts of the chest or abdomen. See Physical 
Examination. R. Douglas Powell. 

RESPIRATION, Disorders of. — The nume- 
rous causes and conditions which lead to distur- 
bances of respiration can be brought within well- 
defined groups, and it is desirable in the first 
instance to study them from such a general point of 
view. This, however, only gives a superficial 
insight into the subject, and does not indicate the 
kind of disorder that is produced by each cause, or 
how it acts, while many conditions act in more ways 
than one ; and, still further, in any individual case 
there may be more than one, perhaps several causes 
at work, all of which ought to be recognised. 
These causes and conditions may be summarised in 
the following manner, and it will be seen that 
several of them act indirectly on the respiratory 
process: — 

I. Conditions acting directly through the nervous 
system, — These include ; (a) Centric lesions in con- 
nection with the brain, involving the respiratory 
centre, either directly or indirectly, such as injury, 
haemorrhage, or a tumour, (d) Disease or injury 
of the upper port of the sjnnal cord, paralysing the 
i^es supplying the respiratory muscles, (c) Func- 
tional nervous disturbance, as from mere nervous- 
ness, emotion, hysteria, trance, or chorea, {d) Con- 
ditions affecting immediately the nerves concerned 
in respiration, either irritating or paralysing them, 
espec^ly the pneumogastric, recurrent laryngeal, 
or phrenic nerves. These nerves may be themselves 
^seased, or affected by some ne^hboiuiDg condi- 
tio, such as a tumour. U) Reflex causes, trans- 
mitted from the skin, as when cold water is dashed 
ttpon its surface ; or from internal organs, as the 
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stomach, intestines, or ovaries. It is important to 
remember that disturbances connected with the 
nervous system frequently aggravate disorders of 
breathing originating from other causes. 

2* A formal conditions of the blood, — In this 
group are included conditions of the blood as a 
whole, namely : {a) Deficient quantity of blood, 
especially from a sudden or rapid loss, {b) Anaemia 
or hydraemia. {c) Deficient aeration, {d) A poi- 
soned, impure state of the blood associated with 
narcotism, the anaesthetic state, pyrexia, the typhoid 
condition, uraemia, pyaemia or septicaemia, diabetes 
mellitus, and other diseases. 

3. Functional disorderSy or organic diseases con- 
nected with the heart. — These are common sources 
of disturbance of breathing of various kinds, de- 
pending upon the intimate relation of the nerves 
and nerve-centres governing the heart and respira- 
tory oigans ; upon the effects the cardiac derange- 
ments produce as regards the pulmonary and 
bronchial circulation ; or sometimes upon the direct 
interference by certain affections with the move- 
ments of breathing, by exerting pressure upon the 
lungs, especially the left, upon the left bronchus, or 
upon the chest-walls, and particularly the dia- 
phragm. This last cause is only noticed in cases 
of great enlargement of the heart, or of considerable 
pericardial eftision. The breathing, however, is 
frequently disturbed in connection with disorders 
of cardiac action j diseases of valves and orifices, 
especially the mitral and tricuspid ; enlargements 
of the heart, particularly dilatation ; cardiac de- 
generations ; congenital malformations ; and clot- 
ting of blood in the cavities of the heart. 

4. Abnormal conditions of the air inhaled . — 
The physiological effects produced upon the respira- 
tory act by various states of the air inspired are well 
known. These especially depend upon its compo- 
sition j its temperature ; its degree of moisture or 
dryness ; and Us condensation or degree of pres- 
sure. From a clinical point of view these effects 
have to be borne in mind, as they are more liable 
to be induced in certain diseases, and may also be 
made available for therapeutic purposes. The pre- 
sence of certain gases in the inspired air materially 
affects the breathing, and some are in this way 
more or less poisonous. Solid particles floating in 
the atmosphere may also produce disorders of e- 
spiration. 

5. Conditions affecting the apparatus concerned 
in the respiratory movements. — These refer to the 
chest- walls and the diaphragm, and they include : 
{a) Certain painful affections, causing the patient 
voluntarily or involuntarily to limit or modify the 
movements, such as the early stage of pleurisy, 
pleurodynia, or peritonitis, {b) Spasm or paralysis 
of the muscles, from any cause. {c) Organic 
changes, as undue softness or rigidity of the thoracic 
walls, cancerous infiltration, muscular atrophy or 
fatty degeneration, or acute or chronic inflammation 
of the diaphragm. 

6 . Obstruction involving the main air-passages. 
This may be situated in the mouth, throat, nasal 
cavities, laiynx, trachea, or primary bronchial divi- 
sions, and is due to a variety of causesr which can- 
not he discussed here further than to state that the 
obstruction may depend upon pressure from with- 
out; spasm or paralysis of m muscles of the 
larynx; some internal obstruction, whether from 
debits, secretion, abscess (induing also retro- 
pharyngeal abscess), foreign- bodies, or new- 
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growths; or organic changes in the walls of the 
tubes, leading to their constriction. 

7 Physical conditions independent of the respi- 
ratory apparatus i but interfering with it in various 
ways . — These may he within the chest, as in the 
case of thoracic aneurysm, or a mediastinal solid 
tumour or abscess. They act by compressing the 
lungs or heart, obstructing tubes, affecting nerves, 
or interfenng with the moving apparatus Or the 
cause of the disorder may lie in the abdomen, such 
as excessive flatulence or tympanites, ascites, en- 
larged organs, ovarian tumours, or a pregnant 
uterus. They act mainly mechanically, by impair- 
ing the movements of the diaphragm. Breathing 
often becomes worse after food in cases in which it 
IS difficult, in consequence of flatulent distension, 
especially when digestion is impaired 

8. Conditions affectingthe pleurce — Any accumu- 
lation of air or fluid in one or both pleural sacs will 
necessarily tend to disturb respiration, as m pneumo- 
thorax, pleurisy, hydrothorax, or haemothorax 
It acts mechanically, and the degree of disorder 
will depend on the amount of the collection, the 
rapidity with which it takes place, the previous 
condition of the lungs, and other circumstances 
Pleuritic adhesions also tend to embarrass respira- 
tion more or less seriously 

9 Morbid conditions of the lungs — These have 
been left to the last, and it will be readily under- 
stood that all diseases of the lungs tend more or less 
to produce disorders of breathing At the same 
time It must not be forgotten that these organs may 
be affected, even somewhat extensively, under 
certain conditions, without any obvious respiratory 
disturbance Pulmonary diseases act in various 
ways, of which the most important are by affecting 
the circulation and the amount of blo^ in the 
lungs , by interfering with the entrance or exit of 
air through the bronchial tubes , by temporarily 
disabling or permanently destroying more or less 
of the pulmonary textures , or by influencing the 
respiratory act through its forces, and especially by 
the impairment or loss of the elasticity of the lungs 
rec^ir^ for expiration. 

Classification. — The disturbance of breathing 
may be sudden, acute, or chronic ; and its several 
forms may be included under three main divisions, 
namely (i) Deficient Respiration (2) Dys- 
pnoea or Difneuity of Breathing (3) Pecu- 
liar Disorders. 

‘i Deficient Respiration. — This compre- 
hends the following varieties ; — 

{a) Slow breathing — The frequency of the re- 
spirations may be notably reduced, without any 
other obvious disorder. Or this may be associated 
with marked shallowness of the movements, so that 
in extreme cases breathing seems to have almost 
or entirely ceased, and can scarcely be recognised 
even by the most delicate tests. These deviations 
are observed in various conditions or diseases 
affecting the nervous system, such as hysteria, 
trance, shock or collajpse, narcotic poisoning, and 
some cases of cerebral disease. They are accom- 
panied by impairment or loss of consciousness, 
real or assumra, and by other varying symptoms. 
Sometimes the breathing is slow but deep, and 
may then be sighing, stertorous, or attended 
by flapping of the cheeks in expiration ; this 
it noticed in apoplectic conditions. These dis- 
orders of breathing do not obviously disturb the 
patient* 


{b) Restrained breathing — By this is meant that 
the patient makes a voluntary and conscious effort 
to restrain or modify the act, because it produces 
or increases some painful or other morbid sensation. 
It may be obvious at once to the observer, or may 
only be revealed when the patient is made to take 
a deep inspiration. The respirations are often 
increased in frequency, but may be below the 
normal The entire movements may be affected, 
or only those of either the chest or the abdomen, or 
even only of one side of the chest The early stage 
of pleurisy, peritonitis, and angina pectons afford 
examples of diseases causing this disorder of 
breathing 

{c) Shallow and feeble breathing — The most 
striking feature in some conditions is the extreme 
feebleness and limitation of the act of respiration 
This has already been alluded to, as noted in some 
cases of slow breathing, but the frequency is often 
much above the normal, and the class of cases now 
under consideration differ essentially from those 
previously mentioned The disorder indicates 
gradual cessation of the respiratory functions and 
pulmonary action, becoming more and more ob- 
vious, and gradually terminating in death Little 
or no air is changed, and at last the breathing 
becomes a mere ineffectual gasp. This form of 
disturbance is observed in persons slowl) dying 
from various causes , in gradual filling of the air- 
tubes in fatal cases of bronchitis ; and in cases of 
apoplexy or narcotism It is often accompanied 
by rattling or gurgling rdleSy audible to the by- 
stander, due to the presence of fluid m the air- 
passages, which become by degrees filled up. It 
may follow certain forms of dyspnoea. 

(d) Ineffectual breathing — The derangement 
thus named can only be recognised by making the 
patient attempt to draw a full breath. He may 
then be conscious of an inabihty to perform this 
act satisfactorily, or to expand the chest properly. 
What IS more important, however, is that this im- 
pairment of the respiratory act is often evident on 
objective examination, when it is seen that m cer- 
tain conditions the most powerful efforts to breathe 
produce little or no result, and the movements are 
obviously more or less ineffectual, either as a 
whole, unilaterally, or locally. This may arise 
from vanous causes, such as paralysis or spasm of 
the muscles, rigidity of the chest-walls, distension 
of the lungs in emphysema, pleuntic and other 
conditions interfering with their expansion, and 
certain morbid changes m these organs themselves. 
Ineffectual breathing is frequently associated with 
some form of dyspnoea 

2. Dyspnoea or Difficulty of Breathing. — 
Without making too marked a distmction between 
them, and remembering that they may be vanoiisly 
combined, there are certain forms of disordered 
breathing, usually cbaractensed as dyspnoea^ winch 
deserve separate recognition. 

(a) Obstructive dyspnota ; Inspiratory dyspnoea. 
This signifies that there is some obvious impedi- 
ment or difficulty presented to the transmission of 
air through some part of the air-passages in respira- 
tion. The nature and severity of the disorder vary 
with the seat, cause, and degree of obstruction. 
Thus it may bethat a swollen tongue, enlarged tonsils 
or other throat-condition, ittro-pbaiyag^ abscess 
or some obstruction in the nose or naao-pbaiynx, 
blocks up the passage more or less eompletely, and 
the patient breathes with obvious dimciiity; sir 
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passing by the throat causes much noise, especially 
when the patient is asleep. 

The most imjwrtant form of obstructive dys- 
pnoea, however, is that which is connoted with 
the main air-tube, and it usually attracts immediate 
attention. It may be associated with the larynx 
or the trachea, or with both, ^d in the case of the 
larynx is liable to exacerbations. The gravity of 
the phenomena varies with the degree of obstruc- 
tion, but they are more or less of the following 
kind. The patient is usually conscious of a diffi- 
culty in the passage of the air during respiration, 
referred to some spot, which may become very 
distressing ; the act of breathing is usually more or 
less laboured, and this may culminate in a violent 
effort or struggle to breathe. The frequency of 
respiration is often below the normal, or at any 
rate it is but little increased, while the relative 
length of inspiration and expiration is disturb^. 
The difficulty may be experienced only during 
inspiration, or during both divisions of the act of 
breathing, but is usually most marked in inspira- 
tion, though occasionally during expiration. 
Various noises are produced by the passage of the 
air through the narrowed part, usually classed as 
stridor^ Ae breathing being termed stridulotis % 
and to an experienced and trained ear these be- 
come of great importance as indicating the existence 
and seat of obstruction. Signs of deficient aeration 
of the blood are very liable to accompany this form 
of dyspnoea; and in acute or sudden cases, or if 
the obstruction is very marked, there is danger of 
actual suffocation which may occur rapidly or even 
suddenly. Physical examination will indicate that 
air does not enter properly into the lungs, as evi- 
denced especially by recession of the lower part of 
the chest during inspiration, particularly marked in 
children, in whom this form of dyspnoea is likely to 
lead to most serious consequences. 

The obstruction may be situated lower down in 
the respiratory tract, either in one of the main 
bronchial divisions, or in the tubes distributed 
through the lun^, and then the character of the 
disorder merges in that of ordinary dyspnoea, except 
that it is likely to be attended by various noises, 
and that the physical signs of deficient entrance of 
air into one or both lungs are evident. When 
there are evident objective signs of deficient en- 
trance of air into the lungs, the condition is termed 
inspiratory dyspnaa Tms difficulty, however, may 
also depend upon weakness of the chest-walls, ana 
of the inspiratory muscles, as in rickets. 

(b) Excessive breathing — Ordinary dyspnoea . — 
This is the disorder usually met with in various 
degrees, and it implies that respiration is carried on 
in excess. The act may be too frequent, or too 
powerful, or both, so that more than the ordinary 
amount of air is changed in a given time. The 
movements of the chest are more or less free under 
different circumstances. In severe cases the 
patient is obviously distressed, and the act of 
breathing is laboured, and may be noisy. Then 
the alae nasi are seen to work ; the patient cannot 
speak except in broken sentences, owing to want of 
breath ; and there be signs of apncea. This 
form of dyspnoea is familiarly illustrated by the 
effects of undue exercise, such as running. Clinically 
it is associated in different degrees with numerous 
conditions, such as nervous disorders ; fevers and 
other blood-conditions ; many cardiac affections ; 
CMiditions interfering with the action of the lungs. 
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such as pleuritic effusion or abdominal acwmuU- 
tions ; and various diseases of these organs, impair- 
ing their functional activity, especially if acute, such 
as pneumonia or bronchitis. 

(f) Shortness of breath. — While associated with 
other forms of ayspnoea, this disorder frequently 
exists alone in various degrees, and it may be of 
much consequence in drawing attention to disease 
of a serious character. Shortness of breath signifies 
that the breathing becomes more or less hurried, 
and the individual becomes conscious of dyspnoea, 
after making some effort which ordinarily does not 
cause any such effects, such as walking rather 
quickly or upstairs, singing, coughing, stripping, or 
even taking a few deep breaths in physical examin- 
ation of the chest. When at rest ne may feel per- 
fectly comfortable, and breathing is quite natural, 
but it is easily disturbed in the ways above indicated. 
This disorder is observed in general debility ; very 
markedly in pronounced anaemia ; in many cardiac 
conditions, especially dilatation and degeneration ; 
in pleuritic effusion frequently; and in many 
cases of chronic lung-disease, such as phthisis or 
emphysema. 

(d) Expiratory dyspnoea. — In the form thus 
designated the difficulty is experienced during ex- 
piration, which becomes prolonged and laboured, 
in some cases extremely so, the extraordinary 
muscles of expiration being called fully into play. 
The relative lengths of inspiration, expiration, and 
the pauses are thus deranged, and inspiration may 
become extremely short, even a mere gasp. There 
is often a sense of discomfort or even distress, and 
this is liable in certain conditions to be increased 
by exertion, after taking food, or in certain pos- 
tures. Expiratory dyspnoea may be a prominent 
feature in some cases of obstruction of the air-tubes; 
but is essentially connected with impairment of the 
expiratory elastic force of the lungs in cases of 
emphysema, and of the chest- walls when they are 
rigid, these two conditions often going together. 
These causes are frequently aided materially by 
blocking-up of the bronchi, as the result of bron- 
chitis ; or by spasmodic contraction of these tubes, 
in connection with asthma. 

{e) Orthopnaea. — This is almost always combined 
with one or more of the other forms of dyspnoea, 
and the term indicates that the patient can only 
breathe at all, or at any rate with any degree of 
comfort, when the body is in a more or less up- 
right posture. In some cases it is sufficient if he is 
ropped up ; in others he has to sit bolt upright in 
ed, or to bend forwards; in others still he is 
obliged to sit up altogether in some kind of chair, 
or even to stand, this being the only posture in 
which breathing can be carried on with any com- 
fort. Cases of extensive cardiac disease, of acute 
pericardial and pleuritic effusion, of acute pneu- 
monia, of asthma, and of aneurysmal or other 
thoracic tumours, afford illustrations of the causes of 
this disorder. 

ijf) Paroxysmal dyspnoea. — This may be of 
various kinds, but, as its designation implies, it 
signifies that the dyspnoea comes on mainly or 
entirely in fits or paroi^ms. It is chiefly exempli- 
fied by paroxysms of laryngeal dyspnoea ; by some 
cases of cardiac dyspnoea ; and, alxive all, by fits of 
bronchial asthma. See Asthma, Spasmodic. 

3. Peculiar Disorders. — It is scarcely prac- 
ticable to bring these under any definite subdivisions, 
and it will suffice to notice the very curious and 
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often indescnbable disorders of breathing observed 
in certain nervous cases ; the interrupted, jerky, 
sighing, or yawning respiration which may be 
present in various conditions ; and the peculiar dis> 
turbance generally known as Ckeyne-Stokes resptra~ 
ttofty but also termed rhythmic dyspnoea. This is 
rare, but may occur in connection with certain car- 
diac diseases, especially fatty degeneration ; Bright’s 
disease ; injury to the brain j and cerebral haemor- 
rhage, or other brain-lesions. It is characterised 
by the breathing at intervals becoming by degrees 
more and more rapid and deep up to a certain 
point , and then subsiding m the same gradual 
manner, until finally there is a complete cessation 
of respiration, with a dead silence, the pause lasting 
a variable time, and then the same senes of pheno- 
mena being repeated. 

Effects. — Many of the disorders of breathing 
which have now been considered are not attended 
by any obvious effects, and are practically of little 
or no consequence. Moreover, it must be noted 
that patients may become so accustomed even to 
marked derangements of the function of respiration, 
that they are not conscious of any injurious results 
therefrom Most individuals under such circum- 
stances, however, are conscious of more or less dis- 
comfort or other sensations, referable to some part 
of the respiratory apparatus These are very un- 
reliable and vague in their meaning , but there are 
effects which give important information in many 
cases, and which depend either upon the want of 
due aeration of the blood, or upon the interference 
with the general venous circulation which disorders 
of breathing so frequently induce These will 
vary, not only with the nature of the disorder, but 
also with Its degree, and the rapidity with which it 
is set up Thus there may be actual suffocation, 
sudden or rapid, or a condition approaching more 
or less that of asphyxia or apnoea {see Asphyxia). 
Or a chronic state of venous congestion and veno- 
sity of the blood may be set up, indicated by a ten- 
dency to cyanosis, vnth enlargement of the visible 
superficial capillaries , general chilliness and cold- 
ness of the extremities ; mental apathy or dulness, 
with headache and other signs of morbid blood- 
supply to the brain , general languor, laziness, and 
muscular weakness , dyspeptic disorders , changes 
in the urine ; and other well-known phenomena 
In cases where the respiratory functions are chroni- 
cally affected in children and young persons, m such 
m way that the blood is never properly aerated, 
growth and development are markedly impeded. 
Patients suffering thus may present a peculiarly 
stunted appearance The features tend to become 
permanently thick and coarse ; and the ends of the 
fingers and toes often become clubbed In certain 
forms of dyspnoea the fat of the body tends to dis- 
appear , while the muscles of respiration not un- 
commonly become hypertrophied from excessive 
use 

Treatment. — The indications to be fulfilled in 
treating disorders of respiration, and the measures 
by which these are to be earned out, must obviously 
present considerable variety in different cases ; and 
It will only be practicable here to offer a few gene- 
ral hints on the subject. In the first place, no 
treatment whatever may be called for in some in- 
stances ; while in other cases nothing can be of any 
service. The primary indication should alwAyi be 
to attend to the cause of the disorder, and by 
curing, removing, or alleviating this, the disturbance 
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may often be got nd of or materially diminished. 
This may be illustrated by treatment directed to 
laryngeal obstruction, anmmia, pleuntic pain or 
effusion, bronchitis, or cardiac derangement. By 
improving the condition of the blood when ansemui 
IS present, breathing is frequently much improved^ 
even when actual disease exists which disturbs it, 
such as phthisis or cardiac mischief. Attention to 
the condition of the air inhaled is in some cases of 
much importance, as regards its punty, tempera- 
ture, degree of moisture, pressure, and other points. 
It must be remembered that some forms of dyspnoea 
actually require an atmosphere which contains an 
abnormal proportion of carbonic acid. Great ad- 
vantage frequently results from giving proper in- 
structions to patients as regards posture, avoidance 
of exertion, diet, the act of coughing, or even the 
act of breathing itself This is especiaJly important 
in certain forms of paroxysmal dyspnoea ; and any 
cause which is known to produce any such attack 
should be carefully avoided Moreover, the patient 
may sometimes be materially assisted in the act of 
breathing by mechanical means Not uncommonly 

active measures are called for, for the purpose of 
relieving some more or less urgent form of dyspnoea. 
For this purpose various means are indicated la 
different cases, such as venesection, or local re- 
moval of blood from the surface of the chest , dry- 
cupping over this region ; the internal administra- 
tion of antisjmsmodics, stimulants, pulmonary seda- 
tives, or other appropnate agents , inhalations of 
different kinds, in the form of gas, vapour, or 
smoke ; subcutaneous injections of morphine or 
other active drugs ; or the application to the chest 
of sinapisms, hot poultices, fomentations, or turpen- 
tine stupes Treatment directed to the asphyxial 
condition may be urgently demanded, especially 
artificial respiration {see Asphyxia) , and curative 
procedures, such as laryngotomy or tracheotomy, or 
intubation, may be called for in cases where the 
main air- tube is obstructed In chronic cases, where 
the respiratory functions are imperfectly earned on, 
the conditions resulting therefrom must be remem- 
bered, and as far as possible obviated Warm 
clothing IS essential under such circumstances ; and, 
if practicable, a residence in a genial and warm 
climate is often of the greatest practical service 
Frederick T Roberts. 

RESPIRATORY MURMUR.— The sound heard 
on auscultation over the lungs m respiration. Sei 
Physical Examination. 

REST, Therapeutics of — In considenng rest 
as a therapeutic agent it is requisite to understand 
Its nature, its varieties, the indications for its use, 
and the ways of employing it. There are two chief 
vaneties . ( i) Rest of the body and brain generally \ 
and (a) local rest of a diseased organ or inflamed 
part, 

I Rest of the body and brain ^nerally, — See^ 
Neurasthenia; Phthisis; and Personal 
Health. 

2. Local rest, — This, which may be called iw- 
chanical rest^ is well known to every surgeon to- 
be an agent of supreme value in the treatment of 
wounds, fractures, displacements, or inflammatioii 
of joints ; as it IS obvious that every movement to- 
wmch a wounded or inflamed part is subjected 
moat act on tht one hand like a repetition of 
the original injury, and on the other hand like % 
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continuance of the irritating cause. Thus rest is not 
only a negative advanta|;e, as saving the patient 
from renewed injury or irritation, but a positive 
remedy, as it diminishes the heat of the body, re- 
duces the pulse, and alleviates pain. Rest is of so 
much vaiue in the treatment of inflammation, that 
in some instances no means will advance the cure 
without it, and numerous injuries of the body, 
external or internal, would do well with perfect 
local rest and nothing else. 

It was on this principle that Pott treated all 
fractures of the extremities, by placing the limbs 
in a position of easy flexion, so that the muscles 
which had been thrown into spasm by the fracture 
were relaxed. 

Application. — The application of rest in dis- 
eased conditions of the different parts of the body 
is so varied, and the cases in which it should be 
employed are so numerous, that it would be impos- 
sible to enumerate them all. In surgical practice 
and in the treatment of diseases of the eye, rest in 
one or all its varieties is the daily routine. In this 
article we shall only deal with its employment in 
medical practice, and shall select a few examples 
out of many to illustrate its benefit in different 
regions of the body. 

A. Diseases of the Respiratory Organs.— 
The objects of the treatment by rest may ^ stated 
to be (Roberts): (i) To maintain structures which 
are actually diseased, or in danger of becoming so, 
in as quiescent a state as possible ; in short, to try 
to produce mechanical rest, as is ordinarily done 
in the case of a diseased joint. (2) To check 
or limit the entrance of irritating gases— be they 
noxious, or simply of a different degree of tempera- 
ture or humidity from that of the internal part with 
which the air comes in contact. (3) To quiet the 
circulation through the organs which are being 
placed in a condition suitable for repair. 

1. Acu/e inflammation of the larynx and bronchi. 
The patient is to be placed in an equable and 
moderately high temperature, and the atmosphere 
impr^nated with moisture ; all speaking or using 
the voice must be forbidden, while the patient’s 
wants may be made known by means of a slate and 
pencil (Hilton). 

In addition to general rest^ physiological rest is 
obtained by remedies to relieve the congested right 
heart, and to remove the mucus which is causing 
the symptoms of asphyxia. Here relief is attain- 
able by restraining on the one hand the outpouring 
of mucus into the small tubes of the lung, and 
getting rid of that which is already poured out, by 
means of alkaline and stimulating expectorants ; 
and by maintaining, on the other hand, the forces 
of the circulation, and relieving the overloaded 
right heart, by mercurial and hydragogue cathartics, 
diuretics, and diaphoretics. 

2. Pleurisy . — In addition to keeping the patient 
quiet, restraining breathing, and forWdding con- 
versation, the most effectual way of employing rest 
to the inflamed ’surfaces of the serous membrane 
is by mechanically fixing the side with adhesive 
plaster, as we should do for an inflamed joint. The 
forms of pleuritis to which this is most applicable 
are ; Acute general pleurisy, seen early ; dry pleurisy 
of a small area ; that accompanying pneumonia, the 
result of a fractured rib ; and in the advanced stages 
of phthisis pulmonalis with breaking down of lung- 
tissue, and where fits of coughing and pain are pro- 
duced by stretching of the l^ds of organised lymph 


which bind the costal and visceral layers together. 
The plan proposed by F. T. Roberts, and which 
has answered remarkably well in the hands of the 
writer, is as follows : Apply two or three layers of 
plaster, cut in strips of about four inches, thus : the 
first strip is laid on obliquely in the direction of 
the ribs, the second across the course of the ribs, 
the third in the direction of the first, the fourth as 
the second, and so on until the entire side is covered. 
A strip is also passed over the shoulder, which is 
kept down by another fixed round the side across 
its ends. Each strip should be long enough to 
extend from the spine to the sternum. 

3. Hcemoptysis. — Rest is the most important of 
all measures in the treatment of haemoptysis j rest 
of the body, the chest and lungs, and of the mind. 
The patient must be kept in bed, forbidden to use 
his voice, told to avoid coughing ; and he should be 
given at once i gr. or ^ gr. of morphine hypoder- 
mically. All other drugs are quite secondary to 
this treatment by rest, and under it alone bleed- 
ing will cease. See H/EMOPTYSIS, p. 621 ; and 
Phthisis, p. 1228. 

B, Diseases of the Heart and Blood* 
vessels. — i. Pericarditis. — The mode of apply- 
ing rest in this disease must necessarily be different 
from that which obtains in pleurisy, as actual arrest 
or even limitation, to any degree, of the heart’s 
action — which theoretically and by analogy might 
be expected to be followed by the best results — 
would of course be out of the question. Rest must 
therefore be differently attained, by general rest and 
quiet, and by physiological medication. The ad- 
vantages of perfect rest in the horizontal position 
are evident, as by it the action of the heart is 
rendered slower, and the attrition of the inflamed 
surfaces against each other is lessened by some 
17,280 beats in the twenty-four hours, and thereby 
the tendency to effusion diminished, and resolution 
encouraged. The •medicine above all others to 
produce physiological quiet is opium. When not 
otherwise contra-indicated, and when carefully 
watched, it is to be used freely, in grain-doses 
every second or third hour, as it is remarkably 
little liable to produce narcotism. 

2. Thorcuic aneurysm. — To Tufnell of Dublin 
is due the credit of having arranged, according 
to Valsalva’s theory, a routine treatment based on 
the principle of securing the most perfect rest attain- 
able. Tufnell’s method may shortly be stated 
to be as follows: The patient is to be placed in 
a bright airy room on a prepared bed or couch, 
on which he must be contented to remain for eight 
or ten weeks. He must thus lie in the horizontal 
position, and not even for a moment assume the 
erect posture. Accordingly, the bed must be so 
constructed that the requirements of nature can be 
attended to without alteration of position. The 
diet is to be restricted to a minimum of solids and 
fluids. The patient’s mind is to be freed from all 
anxiety, and pain and sleeplessness relieved by 
opium. The object of these means is to give rest 
to the aneurysm (i) by reducing the absolute quan- 
tity of blood circulating, without taking any of its 
ingredients from it by bleeding ; (2) by rendering 
the blood hyperinotic ; (3) by diminishing the rate 
and force of the rarrent through Jhe sac. The 
horizontal position in a healthy individual makes a 
difference of at least twelve cardiac beats a minute 
less than the erect position, and in aneurysm tbit 
difference amounts to twenty or even forty beats* 
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Taking it at the lowest rate of difference, it is 
evident that in the horizontal position the pulse- 
wave passes 17,280 times less through the body in 
the twenty-four hours. The aneurysmal sac is pro- 
portionately less often distended, and the threatened 
breach in the wall of the artery is averted by layers 
of fibrin being deposited by the more slowly moving 
and concentrated stream 

C Diseades of the Abdominal Viscera — 
In the therapeutic consideration of disease of 
these organs the principle of rest is not less plainly 
indicated than in the other parts of the b^y we 
have discussed , and by neglect of so simple and 
yet so potent an agent all other treatment may sig- 
nally fail to relieve or to cure 

1 In acu^e tnflammahoii of the stomach and tn 
ulcert rest may be secured by strict diet, or in some 
cases by temporary total deprivation of food, ene- 
mata supplying the requisite nourishment Local 
rest can best be obtained by the physiological action 
of opium upon the vermicular movements of the 
intestines, and by avoiding all irritants or purga- 
tives Opium by the mouth, or morphine hypoder- 
mically, may be required in full doses, so as to 
arrest all peristalsis , and thus an inflamed or 
ulcerated surface is placed at rest, and nature is 
enabled to prevent perforation, and cure the disease 
It cannot be too strongly stated that the injudicious 
employment of purgatives in threatened perforation 
or peritonitis, is not only unscientific, but the worst 
possible practice, as it is almost sure to result in 
the death of the patient 

2 Inflammation of the kidneys — As the skin 

and bowels may vicariously perform many of the 
excretory functions of the kidney, the first indication 
m acute nephritis is to relieve and rest that organ, 
by general rest in bed, local depletion, by calling 
vigorously upon the skin and intestines, and by 
withholding all nitrogenous foods and stimulating 
diuretics J Magee Finny. 

RESUSCITATION {re-^ again , and suscito^ I 
arouse) — Definition — The recovery from sus- 
pended animation or apparent death In these 
conditions, of course, all signs of circulation and 
respiration have apparently disappeared, but usually 
the failure of respiration has preceded that of the 
arculation, hence it is always advisable to attempt 
resuscitation, however hopeless the case may ap- 
pear, provided unmistakable signs of death are 
nottf present For the purposes of treatment we 
may classify as (A) syncope those cases where the 
lips and mucous membrane are found pale and ex- 
sanguine , and as JB) asphyxia those where cyanosis 
IS marked 

A Syncope. — Syncope may arise (i) from 
mental emotion, sudden pain, or shock , (2) from 
drugs and poisons, including anaesthetics, especially 
chloroform; (3) from haemorrhage, or anything 
which reduces the due supply of blood to the heart ; 
and (4) from fatty degeneration or dilatation of that 
or^n. 

Treatment. — Place the patient immediately on 
the floor, turn him on to his right side, with the 
pelvis and feet raised. N^Iaton has urged complete 
inversion of the body. This is extremely useful, 
and can be readily performed with infants and 
children ; but in the case of adults the whole of the 
weight of the intestines and omentum would be 
thrown on the diaphragm, and by greatly impeding 
Its free action this method might be injunous. The 


windows of the room should be opened ; the face 
fanned ; cold water dashed on the face and chest ; 
and smelling salts held to the nostrils If natural 
breathing not returned, one or two compres- 
sions of the chest will in all probability re-establish 
It, but if not, Howard’s method of artificial 
respiration should be commenced • Position of 
patient — Face upwards ; a hard roll of clothing 
beneath thorax, with shoulders slightly declining 
over It Head and neck bent back to the utmost. 
Hands on top of head. Strip clothing from waist 
and neck Position of operator, — Kneel astride 
patient’s hips , place your hands upon his chest, so 
that the ball of each thumb and little finger rest 
upon the inner margin of the free border of the 
costal cartilages, the tip of each thumb near or 
upon the xiphoid cartilage, the fingers dipping into 
the corresponding intercostal spaces Iix your 
elbows firmly, making them one with your hips. 
Action of operator. — Pressing upwards and inwards 
towards the diaphragm, use your knees as a pivot, 
and throw your weight slowly forwards for two or 
three seconds until your face almost touches that of 
your patient, ending with a sharp push which helps 
to jerk you back to your erect kneeling position. 
Rest three seconds , then repeat this movement as 
before, continuing it at the rate of seven to ten 
times a minute , taking the utmost care, on the 
occurrence of a natural gasp, to gently aid and 
deepen it into a longer breath, until natural breath- 
ing returns 

This method is said to keep the passage through 
the larynx free without the aid of an assistant or 
any contrivance for the purpose, and is recom- 
mended for that reason Artifiaal respiration must 
precede the use of the stomach-pump, and be con- 
tinued until either the pulse or natural respiration 
returns ; but should the stomach-contents be 
evacuated, then the subject must be turned quickly 
on his side and the mouth cleared before continuing 
artificial respiration Keep up the temperature of 
the body by hot blankets or hot bottles. Stimulat- 
ing the heart by galvanism has been recommended, 
but It is a doubtful remedy It is not easy to make 
It produce general and effective contraction, such as 
would cause the blood to move forward, and, fail- 
ing to do this, it probably does harm by exhausting 
the irritability of those parts which it does excite. 
Ammonia, or nitrite of amyl, may be held to the 
nostrils A little brandy and hot water, eau-de- 
Cologne and water, wine, or other stimulant, as 
sulphuric ether or sal volatile, is now to be given, 
with care that none of it enters the trachea. If 
swallowing is impracticable, inject warm fluids into 
the rectum In cases of syncope from loss of 
blood, infusion of saline solution may be required 
See Saline Solution 

B. Asphyxia. — (a) Asphyxia neonatorum . — 
The mouth and nostrils of the infant should be 
wiped dry, clearing away all mucus, amniotic 
fluid or meconium, and the body freely exposed, 
while the head is allowed to fall back over the 
hand which supports the nape. One or two com- 
pressions of the thorax are then generally sufficient 
to establish breathing Failing relief, an effort 
should be made to arouse the reflexes by plungmg 
the trunk into cold water and water at 100° alter- 
nately, a gasping inspiration in nearly all cases 
occurring dunng the cold immersion. These im- 
mersions may be continued till the child cnes 
vigorously. In the event ot a child being boro 
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pale and flaccid, like a corpse, Schultze recommends 
the cord being immediately ligatured, the mouth 
cleared, and artificial respiration commenced. Any 
previous attempt to arouse reflexes he considers as 
valuable time lost. Sylvester’s method, and the 
* swinging method ’ of Schultze, are the best forms 
of artificial respiration. In mouth-to-mouth in- 
sufflation the risk of rupturing the lungs, dilating 
the stomach, and tubercular or other infection 
should not be overlooked. Marshall Hall’s and 
Howard’s methods may be used after the first in- 
spiration has occurred, or together with mouth- 
to-mouth insufflation {sie Artificial Respira- 
tion). Experiments made by Dr. Champneys 
show that Hall’s and Howard’s methods of artificial 
respiration are absolutely useless as a means of 
directly inflating the lungs of still-born children ; 
and also that Sylvester’s method, and its modifica- 
tion by Bain and Pacini, introduce more air than 
any other method. 

(b) Asphyxia from breathing noxious gases . — 
The body should be brought into fresh air, and all 
clothing loosened ; artificial respiration at once 
commenced, while an assistant should devote his 
attention to keeping the air-way free; and hot 
blankets and hot-water bottles applied. Venesec- 
tion is usefiil if there be much venous engorgement, 
and inhalation of oxygen when obtainable. Efforts 
should be persisted in so long as any cardiac action 
can be detected. 

(c) Asphyxia from mechanical obstruction of the 
air-passages . — The cause of obstruction must ^ re- 
moved, if possible by adopting the inverted position 
of Howard’s method. Coins or plum-stones may 
thus dislodge themselves. In the absence of for- 
ceps, a button-hook or the handle of a table-spoon 
may be useful, especially in the removal of a lump 
of hard food. Laryngotomy or tracheotomy must 
be performed the instant the pulse becomes imper- 
ceptible at the wrist. 

(d) Asphyxia from poisons or anasthetics . — In 
the asphyxia of advancing coma from narcotics and 
ansesthetics, the breathing may stop from failure of 
the centres in the medulla presiding over circulation 
and respiration. In this case artificial respiration, by 
simply compressing the chest at intervals of five 
seconds, may suffice, but very often there is also 
the mechanical obstruction in the larynx to be con- 
sidered. If drawing forward the tongue, raising 
the chin and throwing the head back do not effect a* 
free passage of air, Howard’s or some other method 
of artificial respiration should be commenced {see 
Artificial Respiration). It is well to under- 
stand that when the muscles of the larynx are 
paralysed, the glottis becomes valvular in action, or 
partially so — that is to say, it permits air to pass 
outward freely, but only a weak current of air to 
pass inward. A strong current brings the sides 
together, and gives rise to complete obstruction. 
This is chiefly caused by the drawing together of the 
relaxed arytseno-epiglottidean folds of mucous 
membrane ; and in order to obviate this kind of ob- 
struction, the folds should be tightened, by throw- 
ing back the head and raising the chin as far as 
possible away from the sternum. This position 
frequently renders it unnecessary to catch hold of 
the ton^e with artery forceps, the treatment 
usually recommended. 

(e) Asphyxia from drowning , — In asphyxia from 
immersion in water there are two serious complica- 
tions, namely, first, the presence of water and mud in 


the air-pass^es, and, secondly, the depressing effect 
of cold. With the view of more effectually removing 
the water from the air-tubes, Howard gives the 
following rules : Position of patient , — Face down- 
wards. A hard roll of clothing beneath the epi- 
gastrium, making that the highest point, the mouth 
the lowest. Forehead resting on forearm or wrist 
keeping mouth from ground. Position and action of 
operator , — Place left hand, well-spread, upon the 
base of the thorax to the left 01 the spine j the 
right hand upon the spine, a little below the left. 
Throw upon them, with a forward motion, all the 
weight and force the age and sex of the patient will 
justify, ending this pressure of two or three seconds 
by a sharp push, which helps you back again into the 
upright position. Rep^t this two or three times, 
according to the duration of the immersion, and 
then resort to the method described in the treat- 
ment of syncope. 

The following rules have been published by the 
Royal Humane Society. They recommend the 
Sylvester method, but probably this and the modi- 
fication by Bain, in which the anterior fold of the 
axilla on both sides is grasped with the clavicle and 
pulled upwards, are less useful than the Howard 
plan, which favours the patency of the air- 
passages. 

Directions for Restoring the Apparently 
Dead 

I. If from Drowning or other Suffoca- 
tion, or Narcotic Poisoning.— Send imme- 
diately for medical assistance, blankets, and dry 
clothing, but proceed to treat the patient instantly. 

The points to be aimed at are — first and im- 
mediately, the restoration of breathing ; and 
secondly, after breathing is restored, the promotion 
of warmth and circulation. 

The efforts to restore life must be persevered in 
until the arrival of medical assistance, or until the 
pulse and breathing have ceased for at least an 
hour. 

Treatment to Restore Natural Breath- 
ing. 

Rule I. — To adjust the patient^ s position . — Place 
the patient on his back on a flat surface, inclined a 
little from the feet upwards ; raise and support the 
head and shoulders on a small firm cushion or 
folded article of dress placed under the shoulder- 
blades. Remove all tight clothing about the neck 
and chest. 

Rule 2 . — To maintain a free entrance of air 
into the windpipe . — Cleanse the mouth and nostrils ; 
open the mouth ; draw forward the patient’s tongue 
and keep it forward ; an elastic band over the tongue 
and under the chin will answer this purpose. 

Rule 3. To imitate the movements of breathing. 
Firstly, to induce inspiration, place yourself at the 
head of the patient, grasp bis arms, raise them 
upwards by the sides of his head, stretch them 
steadily but gently upwards, for two seconds. By 
this means ^esh air is drawn into the lungs by 
raising the ribs. 

Secondly, to induce expiration, immediately turn 
down the patient’s arms, and press them —or your 
own hands— gently against the sides of his chest, 
for two seconds. By this means foul air is expelled 
from the lungs by depressing the ribs. 

Repeat these measures alternately, deliberately, 
and fwrseveringly, fifteen times in a minute, until a 
spontaneous efl^t to respire is perceived. When a 
spontaneous effort to respire is perceived cease to 
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imitate the movements of breathing, and proceed 
to induce circulation and warmth 

Rule 4. — To excite inspiration, — Dunng the em- 
ployment of the above method excite the nostnls 
with snuff or smelling-salts, or tickle the throat 
with a feather. Rub the chest and face briskly, 
and dash cold and hot water alternately on them. 
Friction of the limbs and body with dry flannel or 
cloths should be had recourse to When there is 
proof of returning respiration the individual may be 
placed in a warm bath, the movements of the arms 
above described being continued until respiration 
is fully restored Raise the body in twenty seconds 
to a sitting position, dash cold water against the 
chest and face, and pass ammonia under the nose. 
Should a galvanic apparatus be at hand, apply the 
sponges to the region of diaphragm and heart 
Treatment after Natural Breathing has 
been Restored — To induce circulation and 
warmth — Wrap the patient in dry blankets, and 
rub the limbs upwards energetically Promote the 
warmth of the body by hot flannels, bottles, or 
bladders of hot water, heated bricks to the pit 
of the stomach, the armpits, and the soles of the 
feet On the restoration of life, when the power of 
swallowing has returned, a teaspoonful of warm 
water, small quantities of wine, warm brandy and 
water, or coffee should be given. The patient 
should be kept in bed, and a disposition to sleep 
encouraged During reaction large mustard poul- 
tices to the chest and below the shoulders will 
greatly relieve the distressed breathing In all 
cases of prolonged immersion in cold water, when 
the breathing continues, a warm bath should be 
employed to restore the temperature. 

2 If from Intense Cold — Rub the body with 
snow, ice, or cold water Restore warmth by slow 
degrees It is dangerous to apply heat too early 

3 If from Intoxication. — Lay the individual 
on his side on a bed with his head raised The 
patient should be induced to vomit Stimulants 
should be avoided 

4 If from Apoplexy or Sunstroke —Cold 
should be applied to the head, which should be kept 
raised ; clothing removed from neck and chest ; 
and stimulants avoided. 

How soon should alcoholic stimulants be given ? 
Certainly not until natural respiration has been in- 
duced , and, in cases of narcotic poisoning, not 
until consciousness has been restorw If, on the 
return of consciousness, the patient is in pain, or 
faini, the inhalation of a few drops of ether or 
smelling ammonia is indicated In the absence of 
these a few teaspoonfuls of brandy may be given. 
Hot tea and coffee should be the first refreshment 
swallowed, and in general it should not be pressed 
upon the patient, as vomiting is more exhausting 
than waiting a few hours for food. 

J. T. Clover. 

Carter Brains. 

R ETCHING (A.-S hrcecan) — An ineffectual 
effort at vomiting, sometimes accompanied by the 
expulsion of gas from the stomach. See Vomit- 
ing. 

RETENTION OF URINE.— Mictcri- 
TION, Disorders of. 

RETINITIS. — Inflammation of the retina* Su 
Eye, and its Appendages, Diseases of. 


RETRO-PHARYNGEAL ABSCESS 1409 

RETRACTED ABDOMEN.— The abdomen as 
a whole presents under certain circumstances more 
or less aepression of its antenor wall, when it is 
said to be retracted^ and this may reach such a 
degree that the region becomes ‘ boat-shaped,' and 
Its anterior bounaary sometimes seems almost to 
come into contact with the spinal column behind 
The bony prominences of the crest and intenor 
angles of the ilium, the pubes, Poupart’s ligament, 
and the lower margin of the chest often stand out 
prominently In some instances the retraction is 
partial, involving the lower part of the abdomen, 
while the upper part is distended. 

A retracted aMomen frequently renders it more 
easy to investigate by physical examination the 
contents of this cavity ; and it must be remembered 
that the condition may be associated with diseases 
of abdominal organs, which can then be readily 
detected, or even with abdominal tumours It 
may, however, also itself give information of im- 
portance in diagnosis The chief conditions under 
which a retracted abdomen may be met with, so as 
to be of clinical importance, are as follows (l) In 
certain cases of disease of the brain or its mem- 
branes, and especially acute tubercular meningitis. 
(2) In some forms of intestinal colic, particularly 
that form associated with lead -poisoning — the so- 
called painter"* s colic (3) As a part of marked 
general emaciation from any cause, but especially 
that due to starvation, or to chronic diarrhoea from 
intestinal ulceration and other conditions (4) In 
connection with chronic diseases of the oesophagus, 
stomach, intestine, or pancreas, causing obstruction 
in some part of the alimentary canal, so that food 
cannot be taken in, or is prevented from passing 
along the tube Here the retraction is also partly 
due to the general emaciation (5) As one of the 
consequences of chrohic peritonitis It will be seen 
from a consideration of the causes just mentioned, 
that retraction of the abdomen immediately results 
either from a spasmodic contraction of the intestines 
and abdominal muscles , general wasting , absence of 
food from and contraction of the alimentary canal ; 
or peritoneal adhesions It may be mentioned 
that marked temporary retraction of the abdomen 
IS sometimes noticed in connection with the act of 
breathing, in consequence of disordered action of 
the diaphragm. See Diaphragm, Diseases of 
Frederick T. Roberts. 

RETRACTED CHEST. — Deformities of 
THE Chest. 

RETROCEDENT {retro, back ; and cedo, I 
go). — A term employed m connection with certain 
acute diseases, when their prominent external 
manifestations disappear or, as it were, go back. 
Retrocession is often associated with the simul- 
taneous occurrence of internal disturbance. The 
term is often applied to phenomena observed in 
gout, rheumatism, certain skm-diseases, and the 
eruptive fevers 

RETROFLEXION {retro, back ; and Jlecto, I 
bend).— A form of displacement m which an organ 
is bent backwards upon itself. See Uterus, 
Diseases of. 

RETRO-PHARYNQEAL AB8CE88. — See 
Pharynx, Diseases of. 
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RETROVERSION {retrOf back ; and verto^ I 
turn). — A form of displacement in which an organ is 
turned back but not bent. See Uterus, Diseases of. 

RE-VACCINATION.— The operation of re- 
peated vaccination. See Vaccination. 

RHABDITIS NIELLYI. — An immature para- 
sitic nematode, found in the skin in one or more 
instances of cutaneous disease, characterised by 
intense itching and the formation of papules and 
vesicles. 

RHABDONEMA INTESTINALE a 

rod ; a thread). — A genus of small parasitic 
nematodes found in the stools in certain cases of 
diarrhoea (p. 463). 

RHEINFELDEN, In Switzerland. — See 
Mineral Waters. 

RHEUMATIC FEVER.— A popular synonym 
for acute rheumatism. See Rheumatism, Acute. 

RHEUMATIC GOUT. — A popular name for 
several kinds of chronic joint-disease, especially 
rheumatoid arthritis and chronic rheumatism. 

RHEUMATISM, Acute a fluxion). — 

Synon. : Rheumatic Fever ; Fr. Rhumatisme Artu 
culaire Aigu ; Ger. A cuter Gelenkrheumatismus, 

Definition. — An acute disease ; caused by 
certain infective, diathetic or climatic influences ; 
and characterised by fever, sweats, acute shifting 
inflammatory and other nutritional changes in con- 
nection with the joints and related structures, and 
certain of the viscera, particularly the heart, as well 
as the serous membranes. 

Astiology. — The efficient cause of acute rheu- 
matism is unknown. Different micro-organisms 
have been described in connection with it, but an 
detiological relation between any one of them and 
the disease is not established. Of the predisposing 
circumstances the most important is inheritance, 
which can be traced in 27 per cent, of all cases 
(‘rheumatic diathesis’). The great majority of 
flrst attacks occur in persons under the age of 
thirty ; and the larger propc<rtion of these between 
the ages of sixteen and twenty-five. At the same 
time, rheumatism is by no means uncommon either 
in children or in persons past middle life. Rather 
more males than females suffer ; but the influence 
of sex is inconsiderable apart from other circum- 
stances. Indeed, when all the varieties of the 
disease are included, it is more common in girls than 
in boys, particularly between the s^es of ten and 
fifteen. Occupation and social position are possible 
predisposing conditions. Laborious outdoor occu- 
pations in which persons are exposed to chills, 
poverty, and the many evils associated with these, 
are believed to contribute the largest percentage of 
cases. 

The most common determining circumstance 
of acute rheumatism is exposure to cold and wet, or 
exposure to cold after severe exertion {see Per- 
sonal Health-^ 1205). In London it is most 
frequent during'T^' months pi, October and No- 
vember. Rheu^iitism may'^fuddenly make its 
appearance after a sprain or other injury to a joint, 
which may also determine the distribution of the 
disea^ in the articulations. Similarly, the order of 
invasion of the several jmnts is due in some in- 
stances to the amount of exercise to which they 


RHEUMATISM, ACUTE 

have been respectively subjected. An attack of 
acute rheumatism is occasionally referred to de- 
rangement of digestion and of the functions of the 
liver, especially in subjects who have previously 
suffered. Indulgence in abundant, rich or in- 
digestible food will certainly determine a relapse in 
persons convalescing from the disease, and may 
possibly induce an attack in the predisposed. 
Bodily exhaustion or depressing mental influences, 
and acute diseases of other kinds, such as scarlet 
fever, erysipelas and influenza, may excite rheu- 
matism under similar circumstances. Exhaustion 
by lactation or by chronic uterine disease, tedious 
convalescence, the puerperal state and possibly 
simple despondency may also act in this way in 
different instances. Certain regions or districts, 
parts of districts, or even houses, appear to de- 
serve the name of ‘ rheumatic,’ from the number 
of residents who suffer from the disease, and from 
the probability that a person, otherwise predisposed 
to rheumatism, will be more likely to be attacked 
if he enter such an area. 

Anatomical Characters. — The post-mortem 
appearances in acute articular rheumatism are nega- 
tive on the whole, not so much in consequence of the 
absence of morbid changes in the affected parts, as 
from the slight degree to which these changes 
have advanced. On opening an affected joint, we 
find moderate hypersemia, occasionally with ecchy- 
mosis, of the synovial membrane and fibrous tissues 
connected with the articulation. The synovial 
surfaces present a somewhat opaque, granular 
swollen appearance. A considerable amount of in- 
flammatory effusion occupies the articular cavity. 
This is generally a thin, clear, alkaline, albuminous 
fluid ; occasionally it is turbid, with flakes of fibrin 
and cell-products ; rarely it is purulent. The car- 
tilages connected with the joint probably share in 
the inflammatory changes, especially if the process 
be severe ; and the associated soft parts, including 
the tendons and their sheaths, are veiy frequently 
hypercemic and the seat of effusion. In the sub- 
cutaneous structures in young subjects there maybe 
found, over the articular ends of the bones and 
connected with the fasciae and with tendon-sheaths, 
small nodules of fibroid tissue of a translucent 
appearance. These present the microscopical 
characters of rapidly growing connective tissue. 

The non-articular lesions are far more important. 
Of these the most frequent are inflammation of the 
cardiac valves, myocardium and pericardium, and 
congestion or inflammation of the lungs. Inflamma* 
tion of the pleura is less commonly found ; in rarer 
instances inflammation of the peritoneum, bronchi, 
larynx, meninges, testes and renal tubules. When 
pyrexia has been high, the solid viscera, including 
the heart, present granular degeneration and are 
rone to rapid decomposition ; and in cases of 
yperpyrexia the blood is fluid. The blood has 
frequently been subjected to chemical analysis, but 
witnout any positive result of a pathological kind. 
The reaction of the liquor sanguinis is alkaline, as 
in health. The fibrin is said to increase in amount 
to I per cent, instead of *25 per cent. (p. 159). The 
amount of urea is not above the normal (p. 160). 
Neither excess of uric acid, lactic acid nor any othel 
abnormal principle has been found in the blood 
during an attack of acute rheuinatisra. The pre- 
sence of micrococci, zoogloea-masses and bacilli in 
the blood and serum has been described, but not sub- 
stantiated. The leucocytes are increased. The red 
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corpuscles rapidly dimmish m numbers, as well as 
in their hsemoglobin-value, dunng the acute stage, 
and are rapidly restored during convalescence. 

Symptoms. — After suffering for a time from 
aching pains in the limbs and trunk, flying pains 
and stiffness in the joints, malaise, chilliness and 
sore-throat, the subject of acute rheumatism is 
seized with severe pain in one or more of his joints, 
experiences a chill or slight rigor, and is found to 
have several degrees of fever The local and 
general symptoms quickly develop , and a striking 
picture IS presented by the patient He lies 
motionless in bed, flat on his back, with every 
joint at rest and carefully guarded The neck, 
back and legs are straight , the arms folded across 
the body, or extended along either side , the eyes 
alone are moved, and follow the practitioner as he 
approaches the bedside The face is found be- 
dewed with perspiration ; and the rest of the body 
IS profusely covered with sweat, which gives off a 
sour acrid odour The countenance is full, heavy, 
and expressive of a subdued feeling of pain and 
■dread of movement , the complexion may be of a 
dirty sallow colour, or even slightly jaundiced , the 
cheeks are probably flushed The affected joints 
prove to be swollen and red, hot to the touch, 
remarkably tender, and the seat of pain, which 
vanes much in character and intensity One joint, 
or several, or nearly every joint in the body, may 
be found in the condition just described Peculiar 
firm nodules are observed to form in connection 
with the joints and other osseous and fibrous 
structures The patient also complains of a feeling 
of illness, thirst and anorexia , the tongue is foul 
and creamy , the throat may be somewhat sore, 
and the bowels are irregular The pulse is fre- 
quent, soft even to dicrotism, and rather large 
Respiration is somewhat accelerated, and there 
may be slight cough The urine is scanty, high- 
coloured, very acid, and loaded with lithates The 
skin is covered with pierspiration, congested and 
■warm , and probably presents sudamma or miliaria 
m places The patient’s mind is perfectly clear, 
and his attention appears to be chiefly directed to 
the maintenance of the affected joints in the most 
easy position possible Until successful in this 
endeavour he is distressed and miserable , and even 
•if he have obtained temporary relief and have gone 
to sleep, he is liable to be suddenly aroused by 
involuntary spasms of the muscles connected with 
the affected joints The pain is so severe when 
the disease is at its height that sleep cannot be 
obtained Meanwhile symptoms and signs of in- 
vasion of the heart and pericardium, of the lungs 
^nd pleura, or of other of the viscera individually 
or in vanous combinations, often make their 
appearance, as well as erythema, chorea, or rarer 
rheumatic manifestations and a variety of com- 
■plications 

For a period, which would appear to be perfectly 
indefinite, the patient continues in this condition, 
which varies considerably m intensity from day to 
Klay. But while it thus persists, the remarkable 
and characteristic fact is ooserved in this disease, 
that the arthntic phenomena are at once transient 
and erratic ; that is, that the rheumatism passes 
rapidly from joint to joint, the joints which were 
affect^ the one day being nearly well the next, 
tind a fresh series swollen and painful, while the 
non-articular phenomena may be d^jually evan- 
'escent and changefuL In this manner most of the 


joints of the limbs may have been affected in the 
course of a week, and the number of joints simul- 
taneously affected is very variable Thereafter the 
disease may make a further invasion of joints pre- 
viously involved, and that repeatedly; and the 
other symptoms and signs vary still 

At last the rheumatism appears to have exhausted 
Itself no fresh joint is attacked ; and the parts last 
affected lose more or less completely the final traces, 
both objective and subjective, of the severe process 
which they have undergone. The patient now 
assumes a less constrained posture ; the other 
symptoms decline , the perspirations disappear , 
the countenance becomes more bright ; spirits and 
strength return , the tongue cleans, and the appetite 
IS rapidly restored If the heart or other of the 
viscera have escaped, the pulse falls in frequency, 
the urine is passed in greater quantity, is less acicj, 
and no longer deposits urates , and the temperature 
falls to the normal The jOints remain for some 
time, however, stiff, weak, and painful on move 
ment Relapse is not uncommon at this stage, or 
a little later Antemia and debility are almost 
constant sequelae, and in a considerable number of 
instances the heart is left permanently damaged 

Analysis of Clinical Phenomena — In- 
vasion — In the great majority of cases the patient 
gradually ‘ sickens for * acute rheumatism for several 
days before the symptoms are fully declared He 
feels ill and out of sorts, chilly, indisposed to eat or 
work , sleeps badly , complains of sore-throat, 
aching pains m the limbs, and shooting, shifting 
pains in the joints , and presents a sallow, patchy 
complexion, and a dull, heavy, yellowish appearance 
of the eyes Altogether, the condition of the 
patient is very much that of the subject of a severe 
catarrh, the tongue, digestion, bowels, unne and 
pulse presenting the ordinary characters of moderate 
fever On careful examination it is found that the 
pains are of two kinds The first kind are by far 
the more severe, and consist of severe muscular 
aching in various parts of the limbs and trunk ; 
while the second kind are of the nature of flying 
piins in the joints or associated parts The mus- 
cular aching appears to be similar to or even 
identical with the ‘break-bone’ pains which are 
familiar in influenza, and in the invasion-stage of 
some eruptive fevers They are, therefore, not 
characteristic The flying pains, which are, how- 
ever, not always present — especially m first attacks — 
are actually situated in the articulations, for instance, 
the ankles, knees or wrists, and are of the nature of 
sharp twinges, suddenly leaving one joint to return 
as quickly in another Towards tne end of the 
stage of invasion these pains become less ‘ shifting , * 
and when, as the patient will say, they have 
* settled ’ in one or more joints, the rheumatism 
has passed into the second stage, that of the 
declared disease Stiflhess of the joints may also 
be present, especially in recurrent attacks. 

In the invasion-period the skin does not yet 
present the perspiratory activity which is so 
characteristic a symptom of acute rheumatism , but 
rather a moistness, greasiness or oihness, with heat 
and some congestion. The temperature is raised 
one degree or more. The sore-throat, which con- 
sists in pharyngeal catarrh, follicular tonsillitis oi 
even actual acute su^ipurative inflammation, is re- 
markably characteristic. The milder forms ate soon 
lost in the more urgent symptoms. 

The duration of the stage of invasion of acu^ 

4xa 
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rheumatism varies greatly, the flying pains in the 
joints ‘ settling * much more quickly in some cases 
than in others. In a small proportion of cases the 
disease is so rapidly developed that the stage of 
invasion is wanting. The patient on waking in the 
morning finds one or more joints affected ; or he 
appears to be struck down during the day without 
the slightest warning ; and instances are not un- 
known in which persons, tlius suddenly seized with 
acute rheumatism, have been removed to hospital 
for supposed sprain or fracture of the limbs. In 
rarer instances the feverish symptoms of the in- 
vasion-stage may be well marked without any pains 
whatever. 

Declared Disease, — The phenomena conmcted 
with the aj^ected joints naturally vary much. The 
swelling is usually considerable, and is chiefly re- 
ferable to effusion into the cavity of the articulation, 
fluctuation being frequently discoverable. It is 
rare for the periarticular effusion to be so abundant 
as to yield pitting on pressure. Neighbouring 
tendons and tendon- sheaths may be swollen, as well 
as tender. The amount of intra-articular effusion 
(as well as the pain) greatly influences the position 
of the joint, but most joints are maintained in a posi- 
tion a few degrees removed from extension. Careful 
examination will determine the increase and the 
disappearance of the swelling, as the joints are 
attacked and recover respectively. 

Pain is the most distressing of all the symptoms 
in uncomplicated rheumatism. It is always severe, 
and sometimes almost unbearable ; but it varies 
with the different joints, and with the degree and 
duration of their involvement. It may be said to 
increase steadily for several hours j it remains ex- 
cessive for a tirbe ; and it then slowly and steadily 
declines. Its character is very differently described 
by different sufferers. When a joint is attacked 
by rheumatism, the first sensation felt by the 
patient is one of soreness on movement. As the 
condition develops, the soreness increases to an 
ache of a subdued, throbbing character. In the 
course of a few hours the ache * works up * into an 
intense pain, apparently associated with a feeling 
of cramp, the slightest movement of the articulation 
being almost unbearable. The severe pain now 
gradually declines — in some instances from the 
time the swelling reaches its height. After several 
hours the only pain that remains is a distressing 
sensation as if the parts had been severely bruised ; 
and the effusion which accompanied the excessive 
pain having declined along with it, rest of the joint 
again becomes all-important, the very slightest 
movement being sufficient to restore the wearying 
ache. Finally, the pain completely disappears, 
and nothing remains beyond a feeling of stiffness 
and helplessness when the joint is moved. 

While the course of the pain of an acute rheu- 
matic attack is usually such as has been described, 
it is greatly modified by a variety of circumstances, 
such as the particular joint affected, the 2Lge and 
sex of the patient, the condition of the nervous 
system, and the presence of certain temperaments. 
In some instances increased at night. 

Tenderness is a constant and well-marked sym- 
ptom of acute rheumatism. Reference has already 
been made to the effect of movement on the pain 
in its different stages, especially towards the end i 
and to the characteristic posture and anxious im- 
pression of the patient, who suffers intensely from 
the sl^htest shake of the bed, or even a footfaU on 


the floor. Tenderness finally declines into the 
feeling of stiffness on movement. 

The redness of a rheumatic joint is a ample pink 
blush of erythema, very rarely purpuric. Its in- 
tensity varies much with the superficial or deep 
situation of the articulation, ana it is therefore 
most marked in connection with the joints of the 
hands and feet, the knees and the ankles. 

Heat of the affected joint is a well-marked objec- 
tive sign of acute rheumatism. The skin over the 
articulation feels decidedly warmer to the hand than 
the surrounding parts ; and this observation is 
confirmed by the thermometer. 

The favourite joints involved in acute rheumatism 
are the larger articulations, especially the knees, 
ankles, wrists, shoulders and elbows ; the hip-joint 
less frequently than the others. The fingers come 
next in order of frequency ; then the toes ; while 
the remaining articulations are more rarely affected. 

Corresponding rather closely with the frequency 
of attack is the favourite order of invasion ; the 
ankles being most frequently the first to be involved, 
then the knees, and so on. In other instances it is 
observed that the disease passes along the joints of 
the lower limbs, including the hips, to those of the 
upper limbs ; frequently its distribution is symme- 
trical bilaterally ; while in some cases it is uni- 
lateral, the homologous joints of the upper and lower 
limb being simultaneously invaded. The smaller 
joints suffer, as a rule, towards the termination of 
the attack. 

During the course of acute rheumatism in children 
and adolescents, more especially in girls, occasion- 
ally also in adults, crops of subcutaneous mdules 
are occasionally developed in connection with the 
joints, tendon-sheaths and bones. These nodules 
are said to be fibrinous at first, and to contain 
diplococci (Poynton and Payne). As generally seen 
they are small fibroid bodies, varying in size from 
a pea to an almond, and are readily discovered by 
stretching the integuments over the affected joint, 
which is best done by gentle flexion. They then 
stand out as pale elevations on the prominent ridges 
and prominences of the articulation ; firm, scarcely 
movable, rarely tender, rounded in outline or occa- 
sionally acuminate. Several nodules are usually 
present on a single joint ; but as they appear in 
crops, and have different stages of development, 
decline and disappearance, their numbers and 
characters vary from day to day. The favourite 
joints affected are the elbows, knees, knuckles, 
wrists and ankles. In connection with the cranium 
the occipital region frequently presents a great crop- 
of nodules. On the tendon-sheaftis of the forearms, 
and hands they are occasionally very distinct, and 
here they are movable. They have also been found 
on the vertebrae, clavicle, scapula, sternum, ribs, 
ilium and long bones. A fact of significance is the- 
usual association of subcutaneous rheumatic nodules, 
if they are large and numerous, with severe endo- 
carditis and pericarditis. 

The muscular pains of the stage of invasion of 
acute rheumatism disappear in the declared disease, 
or are lost in the presence of more severe symptoms. 
They are replaced, however, by pains in the soft 
parts of the limbs related to the affected joints, 
especially the muscular insertions and fasciae ; and 
even the whole limb may ache, with much stiffness, 
and a feeling of utter powertessness. Painful 
twitchings are also common, especially durine- 
sleep ; and evhen the acute pain has passed oft^ 
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marked muscular debility and possibly atrophy re- 
main behind 

Acute rheumatism is attended by well-marked 
pyrexia, but this, like the disease as a whole, is 
variable in degree, course and duration The 
sudden invasion of the several joints, their speedy 
relief, the alternation of extreme bodily distress 
with comparative comfort, and especially the variety 
of pyrexial diseases with which the rheumatism may 
be complicated, would hardly lead us to expect a 
typical temperature-curve. Nevertheless, m un- 
complicated cases the fever follows a tolerably de- 
finite course. Pyrexia makes its appearance at 
invasion , it continues as long as the local symptoms 
preserve an acute or subacute character ; and with 
them it declines and disappears The degree of the 
pyrexia, in the great majority of cases, is in direct 
proportion to the severity of the jomt-disease 
Mild local symptoms — that is, moderate pain, short 
duration of symptoms in any given joint, and a 
small number of joints affected — are accompanied 
by moderate fever, ranging from 99° to 102® F 
On the other hand, severe local symptoms— that is, 
severe pain, the full development of the several 
signs in the affected parts, and the simultaneous 
involvement of several joints— are attended by a 
temperature of 101° to 104° F In another, but 
very small, class of cases the temperature, whatever 
It may have been previously, rises rapidly to an 
alarming height, so as to be entirely out of propor- 
tion to the joint-symptoms, which either continue 
as before, or even disappear This condition of 
hyperpyrexia is regarded in the light of a compli- 
cation, and as such will be presently described 

The type of the fever in uncomplicated cases is 
remittent, the thermometer rising 25°, 50°, or 
I o® F in the evening The primary elevation of 
temperature at the commencement of the disease is 
somewhat rapid , the decline or defervescence is de- 
cidedly more gradual, although it is generally irre- 
gular, being almost invariably broken by temporary 
rises, or interrupted by the supervention of some 
pyrexial complication Brief recrudescences of fever, 
referable to excitement, exertion or neglect of the 
primary alimentary and eliminative functions, are 
also common The occurrence of a true relapse is 
marked by a return of pyrexia, which probably pre- 
sents the same general characters as before 

Profuse acid sweats constitute one of the charac- 
teristic phenomena of acute rheumatism The brow 
is covered with drops which trickle down the face , 
and the whole body perspires profusely, and is 
bathed in an atmosphere of wet steam Although 
usually universal, the sweats may sometimes be un- 
equally distributed It is doubtful whether any 
relation can be traced between the amount of per- 
spiration and the hour of the day or night, the 
temperature or the pulse ; perhaps it varies directly 
with the severity of the pain The sweats conunue 
throughout the whole attack, making their appear- 
ance at an early date, and disappearing gradually 
with the subsidence of the other symptoms They 
do not intermit in the striking way of the sweats of 
the hectic or septic states, except towards the end 
of a severe protracted attack, when the patient is 
greatly debilitated ; but at certain parts of the day 
the skin may be found to be perspiring less freely, 
or even to be perfectly dry. The sweat of acute 
rheumatism possesses a peculiar sour, acrid odour ; 
and this is so powerful, and pervades sb thoroughly 
the neighbourhood of the patient when the blankets 


are disturbed, that the diagnosis of the disease can 
frequently be made from it alone Like the sweat 
in health, it is acid in reaction, rarely alkaline from 
decomposition. No other test can be readily ap- 
plied to it clinically. The rheumatic patient may 
complain of the unpleasant, but never of the 
‘ weakening ’ effect of the perspirations which is 
observed in hectic fever ; on the contrary, he may 
describe them as bnnging great relief to the bodily 
condition. In less acute cases the skin may pre- 
sent a shiny or greasy appearance, rather than 
actual perspiration When the sweats are severe, 
sudamina make their appearance, especially about 
the trunk , and in some cases the skin is covered 
with a profuse eruption of mihana. 

In connection with the digestive system, the tongue 
Is found to be covered with a thick, white, moist fur, 
which vanes closely with the rheumatic condition, 
and serves as a ready evidence of the same The 
thickness of the coating is sometimes very great. 
Occasionally the tongue is dry ; very rarely brown, 
baked-lookmg or cracked The sense of taste is, 
in a great measure, lost ; thirst is urgent and 
difficult to satisfy , and the reaction of the saliva, 
or, more correctly, of the fluids of the mouth, is 
said to become acid Appetite is lost, until the 
disease begins to decline, when hunger returns very 
early and urgently Sore-throat occurs in some 
cases dunng the declared disease, but is much less 
common than in the stage of invasion Sickness 
IS rarely present Dyspepsia, attended by flatu- 
lence, IS common, unless the most digestible food 
only be given Irregularity of the bowels is charac- 
teristic of acute rheumatism, either constipation or 
diarrhoea being almost constantly present , and the 
two conditions frequently alternate Diarrhoea is 
perhaps more common in first than in subsequent 
attacks The motions are dark and foul rams 
in the belly are by no means rare, and are fre- 
quently connected with diarrhoea, but they occur 
also in constipation , and at times they are accom- 
panied by attacks of distressing flatulence 

The frequency of the respirations in simple 
articular rheumatism is somewhat increased ; slight 
cough is occasionally present , and under these 
circumstances a few dry rhonchi may be heard over 
the chest On the other hand, respiratory affections 
may be of a serious and even fatal character, and 
will be considered in their proper place 

Throughout an attack of acute rheumatism the 
unne is scanty, high-coloured and strongly acid ; 
and It deposits a quantity of urates Temporary 
albuminuria is not uncommon Quantitatively 
examined, the urine is found to contain an actual 
excess of urea, and a considerable (but probably 
only a relative) excess of uric acid, sulphates ana 
Colouring-matter {see SplcirosCope in Medi- 
cine) , the water is below the, normal amount j 
and the chlorides are diminished, althotigh less so 
than m pneumonia Lactic acid has never been 
found in excess Any marked departure fropa 
these characters of the urine, especially in the ap-t i 
pearance of more than a passing trace of albumen, 

IS to be considered as a complication of the rheu- 
matism 

As a rule the nervous system is but httle dis- 
ordered in acute rheumatism. Consaousness and 
clearness of intellect are preserved throughout 
Delirium is very uncommon; and whep either 
delirium or stupor supervenes, it will generally ^ 
found that, apait from complications or the action 
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of impure salicylates, the temperature has risen to 
an ejccessive height. Very^ rarely the pyrexia re- 
mains moderate in these circumstances, and such 
cases have been described by the name of * cerebral 
rheumatism** There is generall}r great distress of 
mind in acute rheumatism ; and, in other than first 
attacks, the previous experience of its severe and 
uncertain course and dangers, and the recollection 
of the pains and other sources of bodily discomfort, 
greatly affect the patient, and produce an amount 
of anxiety which is almost characteristic of the 
disease. Sleep is either impossible, or at best is 
constantly broken and unrefreshing, when the pain 
is severe. 

The expression of the sufferer from this disease 
calls for brief notice. The debility or prostration, 
which forms an important element of fever from 
whatever cause, is present in acute rheumatism, hut 
it is in great measure obscured by the expression 
referable to pain, and by the effort to preserve an 
easy position. Towards the end of an attack, when 
pain IS subsiding and movement is comparatively 
easy, the patient and the practitioner begin to 
appreciate the degree to which the bodily weight 
and strength, and the richness of the blood, have 
been reduced. This loss is always great, and is 
sometimes extreme, varying, of course, with the 
severity and duration of the disease. 

Cardiac Affections. — These are by far the 
most frequent and important visceral manifestations 
of rheumatism, being present in no fewer than 
50 per cent, of all cases. The percentage of acute 
cardiac disease is, however, less than this— almost 
certainly about one-third, the remaining cases being 
chronic, or chronic and acute cardiac disease com- 
bined. These numbers refer only to structural 
disease of the heart, namely, simple or ulcerative 
endocarditis, myocarditis, pericarditis, and the 
effects of these, singly or in combination. But, 
besides inflammatory affections, there occur acute 
dilatation and functional disorders of the heart, 
characterised chiefly by palpitation, cardiac distress 
and the presence of various abnormal physical 
signs. According to some observers, the latter 
class are of as frequent occurrence as the former. 
It is probable that the evanescent cardiac murmurs 
by which they are recognised are produced either 
by acute dilatation of the ventricle, or by small 
vegetative growths on the valves which afterwards 
disappear. When the heart is sound the pulse is 
regular, 80 to 120, large, sometimes hard, more fre- 
quently soft or even dicrotic ; but it naturally varies 
much with the severity and stage of the disease. 

The circumstances under which cardiac involve- 
ment most frequently makes its appearance in acute 
rheumatism arcT-first, and specially, early age, 
rheumatic children rarely escaping disease of the 
heart, youths seldom, and the liability rapidly 
diminisUng after the thirtieth year ; secondly, 
severity of the rheumatic attack — with which the 
liability, to cardiac affections increases directly — • 
in the adult ; thirdly, the female sex — women being 
more subject to rheumatic disease of the heart than 
men ; and, fourth!)', neglect of proper treatment 
during and after the attack. 

The time of appearance of cardiac symptoms has 
been variously stated by different observers. As a 
matter of fact, they are generally discovered when 
the patient comes under observation ; they cer- 
^nly begin most frequently in the first week of 
illness ; but they by no means uncommonly make 


their appearance in the second week, and may occur 
at any period. 

Inflammation of the heart and pericardium are 
fully described under their appropriate headings 
{see Heart, Inflammation of; and Pericardii) m, 
Diseases of). The influence of the presence of 
these and other cardiac lesions on the course and 
prognosis of acute rheumatism is so important as 
to alter the whole aspect of the case, ana to prove 
the chief cause of anxiety. Affections of the heart 
are by far the most common cause of death from 
rheumatism, immediate and remote ; and even if 
they do not prove fatal, they constitute the most 
distressing of the remote effects of the disease. 
Rheumatic dilatation and inflammation of the heart 
in children, like the arthritis in these subjects, are 
often slight at first, and are therefore liable to be 
overlooked or disregarded ; but they are processes 
which— partly, no doubt, in consequence of this 
circumstance — may lead to grave disease. 

Respiratory Affections. — Diseases of the 
respiratory organs have been variously stated to 
occur in from one in every six to one in every six- 
teen cases of acute rheumatism ; and in the larger 
proportion of immediately fatal cases they are the 
direct cause of death — frequently in association with 
endocarditis and pericarditis. The most common 
is pleuro-pneumonia ; pleurisy alone the next ; then 
pneumonia ; severe bronchitis, pulmonary conges- 
tion and laryngitis are more rare. They may pro- 
bably occur at any period of the rheumatic attack ; 
but the gravest forms will necessarily appear to- 
wards the termination, for the obvious reason that 
they so frequently prove fatal. The supervention 
of acute respiratory diseases is, as a rule, easily re- 
cognised by the appearance of their several sym- 
ptoms and signs. 

Affections of Serous Cavities.— Rheumatic 
pleurisy and pericarditis have been referred to. 
Rheumatic peritonitis is a very rare but a real 
disease. Rheumatic ‘ orchitis,’ or inflammation of 
the tunica vaginalis, is occasionally met with. 

Tonsillitis. — This, in different forms and de- 
grees, is a common rheumatic manifestation. It may 
accompany the arthritis ; or precede it by hours, 
days, or weeks ; or be associated with acute endo- 
or peri-carditis, which proceeds to chronic cardiac 
disease, while the joints escape. 

Chorea. — Chorea bears an intimate relation to 
acute rheumatism {see Chorea). Occasionally it 
appears in the course of an attack ; and choreic 
twitchings may thus be the prominent symptoms 
during the first days of the illness, especially in 
children. 

Cutaneous Affections. — In a small propor- 
tion of instances, acute rheumatism, or a condition 
which practically cannot be distinguished from it, 
is associated with erythema. Sometimes the arthritic 
symptoms are the first to appear, sometimes the 
skin-affection, and the two conditions, or the ery- 
thema alone, are further associated with some of the 
visceral affections already mentioned. Urticaria is 
less frequently seen in the same connections. A 
remarkable condition, in which arthritic symptoms 
are associated with purpura, hsemorrhages, vascular 
thromboses, and possibly ulcerative endocarditis 
and its complications, is known as peliosis rkeu- 
maiica, or purpura rheumatica^ but does not appear 
to be true rheumatism. Sudamina and miliaria 
have been already noticed. See Erythema; 
Purpura ; and Urticaria. 
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Varieties —The description just given applies 
to a fully developed attack of acute rheumatism. 
It IS only a minority of cases, however, that are of 
this nature Occasionally the symptoms are very 
mild or the attack is very short, in which event the 
rheumatism is said to be subacute In another 
variety or ‘ type * of the disease, which is common 
in children, the articular manifestations are insigni- 
ficant or even ‘ latent,’ but the cardiac, pleuritic and 
other manifestations are severely marked, and the 
rheumatic process is peculiarly protracted in the 
form of relapses and recurrences. These departures 
from the ‘ typical ’ course of acute rheumatism, as 
It IS called, will now be considered 

Subacute Rheumatism —Under the name of 
subacute rheumatism are comprised a variety of 
cases of the disease, which, while of comparatively 
little severity, exhibit the greatest possible differ- 
ences in their other clinical characters. Several 
well-marked groups of these may be distinguished, 
and demand separate consideration 

The first group of subacute cases is one in which 
the duration of the disease is unusually short — pro- 
bably from one to three days. The number of 
joints affected is very small , and the general sym- 
ptoms appear to be arrested before attaining any 
considerable severity. In a second group of sub- 
acute cases, after exceedingly mild invasion-sym- 
ptoms, a single joint only is attacked, with little 
pyrexia, while the skin presents a shiny or oily 
dampness rather than true perspiration The 
rheumatism disappears in a few days ; or it shortly 
relapses in the same or in some other joint. This 
form of subacute rheumatism may be difficult to 
diagnose from gout Widely different from the 
foregoing is another and the most common vanety 
of subacute rheumatism Such are many of the 
recur) ent cases of the disease, and of the instances 
of first attacks in old subjects It may be stated 
broadly that the first attack, or first and second 
attacks, of rheumatism are more se\ere than sub- 
sequent ones , that the seventy diminishes with 
each recurrence of the disease; and that persons 
attacked for the first time after middle life suffer 
less than younger subjects. In all these cases, the 
phenomena connected with the joints, and the 
general symptoms, including the pyrexia and the 
sweats, are mild in degree, although by no means 
of short duration In recurrent cases the patients 
are frequently the subjects of chronic heart-disease, 
in whom exposure to some of the determining con- 
ditions of rheumatism has lighted up fresh endo- 
and peri-carditis, and therewith moderate fever 
and subacute rheumatism of the joints. The 
anxiety of the practitioner will be confined to the 
condition of the heart ; but dunng the progress of 
the complaint, joint after joint may become pain- 
ful, tender, slightly swollen and red. 

Acute Rheumatlem in Children — In chil- 
dren and young adolescents acute rheumatism pos- 
sesses clinical characters so different in many re- 
spects from those just described m adults, as to be 
readily overlooked or mistaken for other diseases^ 
even by the medical attendant. First, the sym- 
ptoms and signs connected with the joints are 
relatively mild and may be entirely latent, and the 
diamosis is only made on the discovery of acute 
cardiac disease. The patient is slightly fevensh, 
and may or may not complain of pain and tender- 
ness in the limbs, and of sore throat; moderate 
swelling of the affected joints passes unheeded ; 


the pains are either entirely disregarded or referred 
to * growing,’ to influenza or to cold ; ’ and the 
sweats are much less profuse or entirely wanting. 
Secondly, acute rheumatism in these young subjects 
often commences elsewhere than in the joints — 
with sore throat, erythema, pleunsy, or pneumonia, 
or with chorea. In the next place, while the 
disease in children presents these mild characters, 
the proportion of cases in which it is accompanied 
by acute cardiac disease — myo-, endo-, ana pen- 
carditis — is comparatively large, a fact which greatly 
increases the necessity for an early diagnosis. This 
IS accomplished by making it a rule of practice to 
examine the heart and lungs physically in every 
case of febrile disease in the child, and that not once 
only but repeatedly ; and at the same time to note 
with particular attention the colour and expression 
of the child’s face, the posture and the frequency 
and type of respiration In addition to these and 
the discovery of the physical signs of acute inflam- 
mation or dilatation of the heart, important evi- 
dences of rheumatism m children are the signs of 
chronic valvular disease— the result of a previous 
attack, the existence of nodules, the family history, 
and the effect of salicylates Lastly, acute rheu- 
matism in children exhibits an exceptional hability 
to relapse on the slightest departure from the rules 
of strict treatment and general management in the 
way of excitement, movement, or premature in- 
dulgence in solid food. Relapse takes the same 
irregular forms as the primary attack * fresh cardiac 
or pericardial trouble, pleurisy with effusion— par- 
ticularly on the left side, erythema, tonsillitis, 
crops of nodules, chorea ; and thus cases may be 
protracted for many months on end, with the further 
unfortunate disposition to recur in some form or 
other during the next few years, which in these 
subjects deserve the name of the ‘rheumatic age.* 

Complications — Hyperpyrexia is one of the 
most alarming complications of acute rheumatism, 
but happily one of the most rare. The condition 
IS fully described in another article {see Fever ; 
and Temperature). It may occur at any penod 
of the disease ; generally when the symptoms are 
fully developed , but even during convalescence. 
The pnncipal indications of the approach of hyper- 
pyrexia, which It is of the last importance to recog- 
nise, are flushing of the face ; brightness and rest- 
lessness of the eyes , an eager, excited expression 
and behaviour , disappearance of pain and swelling 
from the joints, and arrest of the perspirations ; 
delirium ; and increase of the general symptoms of 
fever On the occurrence of any of these sjrmptoms 
in an otherwise uncomplicated case of acute rheu- 
matism, the temperature should be taken at once, 
and the observation repeated every half-hour. If 
the body-heat prove to be over 103® F., and to 
be still rising, measures must be immediately 
adopted to prevent the hyperpyrexia which is cer- 
tainly threatening. 

The reputed frequency of nervous complicationai 
has been greatly reduced since the discovery that 
the majonty of the cases of so-called ‘cerelMral 
rheumatism * and ‘ rheumatic meningitis * are real^ 
instances of hyperpyrexia. These cases being ex:- 
eluded, the frequency of cerebral disturbance, ib 
otherwise uncomplicated rheumatism, is not greater 
than in other pyrexial diseases. Cerebral eimidjism 
may occur from endocarditis ; meninmtb is very 
rarely observed; insanity has been described in 
connection with acute rheumatism (jxs Mania). 
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Delirium tremens occasionally si^rvenes when 
there is a history of alcoholism. Other causes of 
delirium in acute rheumatism are pericarditis and 
the salicylates. 

Albuminuria does not occur in more than ^ or 
I per cent, of all cases of acute rheumatism ; and 
the so-called ‘ rheumatic nephritfs ’ has probably no 
real existence. The frequency of albuminuria is not 
greater than can be account^ for by the presence 
of pyrexia, by renal embolism, by the probable exist- 
ence of chronic cardiac and renal disease, and by the 
possible association of scarlatina. 

When acute rheumatism attacks a subject of the 
gouty diathesis, its symptoms may be considerably 
modified. The pain, swelling, and selection of 
particular joints have all a gouty character more or 
less; and while the disease is more amenable to 
treatment directed against the gout, it has pos- 
sibly a greater tendency to lapse into a chronic 
affection of the smaller joints. 

Scarlatina may be contracted in the course of 
acute rheumatism, or during convalescence. The 
occurrence of rheumatism as a complication or 
sequela of scarlatina — a much more frequent and 
important association — is discussed under Scarlet 
Fever. The two diseases may mutually predis- 
pose to each other, by lowering the general health 
and increasing the liability to chill ; but some 
authorities hold that the ordinary complications of 
scarlatina, as well as the arthritis, such as serous 
inflammations and nephritis, arc essentially rheu- 
matic. 

Course, Duration, Terminations and Se- 
QUELiB, — The course of acute rheumatism is in- 
definite. The natural duration under expectant 
treatment is about three weeks. The average dura- 
tion of acute symptoms under the same treatment 
has been estimated at nine days ; it is rather less 
under certain other methods of treatment ; and it 
is much prolonged by neglect. The entire duration 
of an attcu:k is much greater than this, and neces- 
sarily less definite, namely, two to six or even ten 
weeks ; and, speaking broadly, it increases with 
the age of the patient, up to middle age. 

The patient being convalescent, a relapse of the 
disease by no means uncommonly occurs, after a 
few days or weeks. The fresh rheumatism may 
attain any degree, from a slight swelling, redness 
and pain of a single joint, to a combination of the 
various symptoms, as severe as the first, or possibly 
more so, associated with fresh visceral manifesta- 
tions. Occasionally two or more relapses may 
occur. 

Convalescence is generally protracted (before the 
health is perfectly restored) ; and it is very common 
to hear persons who have suffered from acute rheu- 
matism give three or four months as the time they 
were ‘iU.’ Convalescence is accompanied by de- 
squamation involving the liands and feet, and per- 
haps the body p;enerally. It is usually marked by 
obstinate anaemuu In many cases stiffness, pain and 
weakness continue indefinitely in the joints and 
neighbouring muscles. Nodules may remain for 
months. 

In children, as described, the disease sometimes 
assumes an obstinately recurrent t3q)e, further dila- 
tation or inflammation of the heart, pleurisy, fresh 
nodules and possibly chorea making riieir appwr- 
ancc in various associations, and frequently leading 
to a fatal result. 

The great majority of cases of acute rheumatism 


ultimately end in recovery, the proportion of deaths 
as the immediate result of an attack being only 
about 4 per cent. On the other hand, a large 
number of persons suffer from remote effects of the 
disease, many of which are not only distressing but 
likely to lead to death. Of the immediately fatal 
cases, the larger proportion terminate in the first 
or second weeks, and are associated with, if not 
actually due to, acute disease of the respiratory 
organs. The fatal cases which present cardiac dis- 
ease, especially acute pericarditis, are scarcely less 
numerous. Altogether it may be said that from a 
half to three-fourths of all cases of death during 
acute rheumatism are referable to acute cardiac and 
pulmonary disease, either separately or combined. 
It is doubtful whether any patient dies from exces- 
sive pain, pyrexia, sweating and consequent ex- 
haustion. Hyperpyrexia is the most common cause 
of death next to pulmonary and cardiac affections. 
In a small number of cases, meningitis, acute 
alcoholism and other complications lead to a fatal 
termination. 

The remote consequences of acute rheumatism are, 
on the whole, more serious than the immediate 
effects. In a few instances the disease leaves be- 
hind it a condition of joints which passes into 
‘ chronic rheumatism ’ or ‘ rheumatoid arthritis.* A 
far more common effect is valvular disease of the 
heart, which is referable in the majority of instances 
to acute endocarditis occurring as a complication of 
rheumatism. It is impossible to estimate the number 
of cases of disease of the lungs, vessels, brain, 
kidneys and other organs, which, in their turn, are 
caused by such heart-disease. It is not probable 
that the vessels suffer directly from the effects of 
rheumatism. When, in addition to these effects, 
we consider the debility, emaciation and anaemia 
which it induces, the remote effects of pneumonia 
and pleurisy, of chorea, and of the other less common 
complications of rheumatism, as well as the liability 
to a return of the disease and its complications, 
it is difficult to exaggerate the seriousness of the 
ultimate results of this malady. See also Tabes 
Dorsalis. 

Pathology. — The pathology of acute rheuma- 
tism is still obscure, and in the present article it 
will be sufficient to enumerate the principal theories 
that have been advanced respecting its nature. It 
was suggested that lactic acid accumulates in the 
body, and that the symptoms are directly referable 
to the action of this poison upon the system (Prout, 
Todd, Richardson). Other authorities (Canstatt, 
Seitz) believed that chill of the peripheral parts of 
the body, especially of the skin and joints, causes 
disturbance of corresponding parts of the central 
nervous system, and that this gives rise to pain and 
vaso-motor (?) or trophic changes of the same peri- 
pheral parts, and to fever. A third view was a 
combination of the two preceding : that chill causes 
accumulation or retention of lactic acid ; that this 
acts on the central nervous system ; and that the 
disordered nervous centres react upon the joints and 
other parts (Senator). Fuller and Latham put the 
relation somewhat differently, maintaining that chill 
disturbs the nervous system ; that this disturbs 
metabolism generally ; and that lactic or uric acid 
or both are retained, and act as poisons. Bastian 
i^see Neuritis, Multiple) has suggested that, as 
the result of chill, some poisonous product is formed 
within the system, which, according to individual 
proclivity or the nature of the products engendered, 
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excites acute articular affection, or multiple neur* 
itis, or acute spinal paralysis A number of years 
ago It was suggested by Heter that rheumatism ori- 
ginates with the entrance of micro-organisms into 
the system , that endocarditis results , and that the 
joint-symptoms are secondary to this, and embolic, 
as in pyaemia Certainly the present trend of opinion 
IS that the disease is due to the presence in the 
blood of a micro-organism or a variety of micro- 
organisms (Salisbury, Immermann) These may 
enter the body by the tonsils or other channel, 
whereupon their morbid activity may be confined 
to the lymphatic system, particularly the serous and 
synovial cavities (Mantle) Once admitted they 
act specifically on the blood and different viscera, 
as do the causes of other acute infectious diseases 
Without criticising these theories, we may con- 
clude that, while the true pathology of acute 
rheumatism is still unsettled, the most promising 
directions from which we may expect light to be 
thrown upon it are, first, bacteriology , secondly, 
the actions of organic poisons, whether introduced 
from without, or produced within the body as the 
intermediate products of nutrition , and, thirdly, 
the intimate relation of the nervous system to the 
body-heat, to the skin and to nutrition 

The pathological relations of the visceral and 
serous affections and of the different complications 
of acute rheumatism are very various The largest 
and by far the most important group, comprising 
cardiac inflammations, pneumonia, pleurisy, peri- 
tonitis, erythema nodosum, chorea and meningitis, 
can only be described as having an intimate genetic 
? elation to rheumatism, that is, as being a real part 
of the disease This relation is indicated in many 
ways, such as the frequency of their occurrence 
during an attack of articular rheumatism ; the com- 
parative infrequency of certain of them in any other 
connection ; the manifest analogy that exists be- 
tween the parts affected in some of them and the 
joints ; the direct increase of their frequency with 
the intensity of the general rheumatic symptoms, 
that IS, of the cause of the disease ; the transient 
and migratory character which they may present, 
alternating as they sometimes do with each other 
and with the arthritis , their occasional occurrence 
before the joint symptoms, or even without them, 
constituting acute rheumatism without arthritis ; 
their appearance in the person of a blood-relation 
of a rheumatic subject , their amenability to anti- 
rheumatic treatment ; and, lastly, their occurrence 
in the course of acute rheumatism as a part only of 
a manifestly general disease 

The complications of acute rheumatism m the 
more correct sense of the term include certain 
effects of it, such as albuminuna, hyperpyrexia and 
mental disorder ; scarlatina, dysentery and profuse 
haemorrhages, which are perhaps related to it 
aticlogically f and lastly, bronchitis and dehnum 
tremens, which are to be considered as merely 
comomitant or intercurrent conditions 

Diagnosis. — Although acute rheumatism can 
generally be easily recognised, its diagnosis is some- 
times a matter of the greatest difficulty. 

In the stage of invasion^ it 1$ most readily con- 
founded with the acute specific fevers, including 
influenza and catarrh, m wtuch pyrexia and aching 
of the limbs are prominent aymptoms, and which 
indeed at times are comphcated wkh rheumatism. 
If sore-throat be comparatively well-marked, and 
the development of the joint-affection slow, the 


practitioner may be led to diagnose tonsillitis or 
simple catarrh instead of rheumatism, and to make 
light of a complaint which is about to develop into 
a senous disease. In eve^ doubtful case a certain 
number of facts should be kept clearly m view, 
namely, the history of the attack ; the possible 
occurrence of previous attacks of rheumatism , the 
family history ; the absence of symptoms charac- 
teristic of other diseases, such as eruptions or 
coryza ; the development of pain or tenderness in a 
definite joint, and of acid sweats , and, most im- 
portant of all, the discovery of the signs of in- 
flammation of the heart 

In the second or declared stage, when one or 
more joints are involved, an entirely different group 
of diseases have to be diagnosed from rheumatism, 
namely, gout, ‘ rheumatoid arthntis,* gonorrhoeal 
arthritis, pyaemia, glanders, and acute synovitis or 
arthritis of traumatic or diathetic origin In doubt- 
ful cases the characteristic phenomena of rheumatism 
must be kept clearly in mind, especially the tran- 
sient and erratic course of the arthritic symptoms, 
and the probable presence of cardiac complications 

Acute gout may generally be diagnosed by the 
sudden invasion at night of a single joint — probably 
the great toe, m a man of middle or advanced age ; 
by the seventy of the pain, which is relieved by the 
occurrence of a characteristic swelling of the part ; 
by the history of previous attacks of the same de- 
scription j by the insignificant amount of constitu- 
tional disturbance attending the arthritis , and by 
the strict localisation of tenderness, as compared 
with swelling, when the acme is passed The 
discovery of uric acid in the serum will settle 
definitely the diagnosis of gout (p. 604) 

Pymma is usually associated with an injury or 
pre existing suigical disease which simplifies the 
diagnosis Rigors are the rule, while they are the 
exception in rheumatism^’, the fever has a deeply 
remittent or intermittent character ; the sweats are 
distinctly intermittent , the arthntis is neither tran- 
sient nor migratory, but may advance to suppuration 
of the joints ; and symptoms of blood-poisomng, 
splenic enlargement, phlebitis and extensive and 
multiple visceral disease shortly supervene Still it 
IS a fact, which cannot be insisted upon too strongly, 
that cases of pyaemia are frequently mistaken at first 
for acute rheumatism 

Gonorrhoeal arthritis may be recognised by being 
persistent, whether one or more joints be involved , 
by the type and degree of the pyrexia, which is not 
controlled by salicylates , by the absence of cardiac 
complications as a rule ; by the presence of con- 
junctivitis , and, most certainly of all, by the co- 
existence of a urethral discharge, containing the 
gonococcus See Gonorrhceal Arthritis. 

Chronic rheumatoid arthntis may be distin- 
guished by the characteristic deformities of the 
joints, but first attacks are readily confounded with 
acute rheumatism. 

For the diagnosis of glanders, see GLANDERS. 

Ordinary synovitis is rarely multiple It is per- 
sistent and not migratory, and has an appreaalde 
cause, whether traumatic or diathetic. See Joints, 
Diseases of. 

The numerous difficulties which beset the dia- 
gnosis of subacute rheumatism and of acute rheu- 
matism in children, have already been sufficiently 
dwelt upon. 

Proonosts. — In a disease which runs ao uncer- 

tain a course, and which mayinclude such a variety 
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of dangers, the pro^osis is necessarily most uncer- 
tain. The proportion of fatal cases, and of cardiac 
affections, and the average duration of an attack, 
can easily be stated ; but in a given case there is at 
first no p^tive means of foretelling what course the 
disease will run in any one of these respects. The 
prognosis must be specially guarded in persons 
worn out by mental or physical overwork or 
anxiety ; in young women of full flabby habit, with 
tendency to anaemia and disturbance of the uterus, 
stomach and circulation ; and in women after de- 
livery — all subjects in whom cardiac inflammation 
and failure, and pulmonary invasion, are to be ap- 
prehended. Ill-declared ‘weak* symptoms con- 
nected with the joints, indicating that the bodily 
strength and power of resistance are low, are less 
favourable than well-pronounced ‘ honest ’ pains 
and a warm sweating skin, which generally point to 
a favourable termination as regards life. It must, 
however, be observed that the risk of visceral in- 
volvement in some degree increases with the seve- 
rity of the local symptoms. The probability of 
cardiac invasion decidedly declines after the first 
week, but the possibility continues as long as fresh 
joints are being invaded. Rheumatism of the joints 
may be expected, on the whole, to run a mild 
course in children, but it must not be forgotten that 
the course of it may be protracted by the occurrence 
of relapses and recurrences ; and that the danger of 
cardiac disease is very great. In old subjects it 
may be safely assumed that acute rheumatism w'ill 
end favourably. The supervention of pneumonia 
or pleuro-pneumonia, especially in association with 
cardiac disease, or of hyperpyrexia, should cause 
anxiety, as immediately threatening life. The 
prc^ostic significance of nodules is important. 
Remote danger from acute rheumatism is chiefly to 
be estimated by the occurrence of heart-disease, and 
by the form that it takes ; and the liability to re- 
currence with fresh cardiac lesions must never be 
forgotten. 

Treatment. — In addition to the ordinary mea- 
sures proper in every case of an acute febrile disease 
which will probably prove of some duration, we 
must especially secure for the rheumatic patient 
perfect quiet, extreme gentleness of every necessary 
movement, and the prevention or relief of the dis- 
comfort attendant on constant and profuse perspira- 
tions. Next to a good strong nurse, and perfect 
hygienic arrangements of the sick-room, a proper 
b^ is of the utmost importance in the general 
management of the case. The bed must be firm, 
stand on a firm floor, be sufficiently narrow, and be 
placed in such a position as to be readily accessible 
from either side and allow the attendants to reach 
any part of the limbs or trunk of the patient with- 
out interfering with the position and comfort of the 
other parts. Further, the bed must be ‘made’ as 
a ‘ rheumatic bed * ; that is, a pair of blankets must 
be placed between the sheets— the one over, the 
other under the indent, so as to absorb the profuse 
sweat, and diminish the risk of chill from dampness 
of the linen. The patient should be furnished 
with a long flannel bed-gown, made to fasten with 
tapes down the front and along the arms, so that 
the chest or any joint may be reached with the 
least possible disturbance. Arrangements must be 
made for collecting the urine and stools in bed j 
and the use of a urinal and a bed-pan, or a properly 
arranged towel for the^ purposes, is imperative. 
Equal care is necessary in the general management 


of acute rheumatism in children, however mild the 
attack may appear to be. 

The nursing arrangements being completed, the 
physician may turn his attention to the considera- 
tion of the medicinal and dietetic therapeutics ot 
the case. Two indications have to be fulfilled, 
namely, first, the control of the morbid process, 
and secondly, the relief of local symptoms that 
may be urgent, and the removal of general distress. 

Whatever specific remedies may be selected, the 
medicinal treatment of acute rheumatism should be 
commenced with a purge consisting of calomel or a 
mercurial and colocynth pill, followed by a saline. 

The use of the salicylates and salicin, introduced 
by Maclagan in this country, constitutes the routine 
drug-treatment of acute rheumatism ; and the results 
obtained from it are certainly more favourable than 
from any other method. Fifteen to twenty-five 
grains of sodium salicylate, twenty grains of salicylic 
acid, or fifteen grains of salicin, are given every 
one, two, three, or four hours, until the tempera- 
ture falls to the normal, to establish rapidly the full 
therapeutical influence of the drug ; after which 
the dose is very gradually reduced, so as to be 
simply sufficient to maintain the apyrexia and con- 
trol the arthritis for several (seven to ten) days. 
Some authorities reduce the dose as soon as sym- 
ptoms begin to yield. The salicylates are best 
given in watery solution, variously flavoured ; sali- 
cylic acid in milk, or combined with solution of 
ammonium acetate ; and salicin in wafers or in 
solution. Different practitioners prefer the different 
forms of the active substance ; the sodium salicylate 
is most extensively used. The salicylates reduce 
the temperature to the normal in the course of 
twenty-four to seventy-two hours, relieve the pain 
and other arthritic symptoms, markedly improve 
the condition of the patient generally, and diminish 
the risk of cardiac affections. The effect is most 
marked in first attacks, and in the early stages of 
an attack. 

Unfortunately there are several drawbacks to the 
use of the salicylates. The first of these is the fact 
that the rheumatism frequently returns as soon as 
their exhibition is stopped. On the second or third 
day after the disease has been checked, the sym- 
ptoms may be again as severe as at first, and the 
risk of cardiac involvement again present. Thus it 
happens that, taking an average of a large number 
of recorded instances, the total duration of rheu- 
matic symptoms is not less than nineteen days. 
Still, in a considerable proportion of cases no such 
relapse occurs, and the patients are completely re- 
lieved within forty-eight to sixty hours. 

Secondly, while the salicyl-compounds have a 
considerable influence in preventing visceral affec- 
tions, by rapidly controlling the specific morbid 
process, they yet frequently fail to do so; and 
further, they appear to have little or no effect in 
subduing such visceral affections as may have already 
commenced. But if they do not arrest the endo- 
carditis, pericarditis or pleurisy, they will repeatedly 
dispel the arthritic symptoms that may recur again 
ana again during the course of these internal mani- 
festations of the rheumatism. The best rule to 
follow, therefore, is to restrain the arthritis and 
fever hy means of sufficient but not excessive doses 
of salicylates, and to attend -to the indications pre- 
sented by any visceral inflammation that may arise. 
The salicylates will be resumed or increased, as the 
case may be, in the event of recrudescence, inas«* 
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much as pyrexial rheumatism, however slight, 
always depresses the heart 

Thirdly, the salicyl-compounds— particularly if 
abused—'occasionally produce toxic symptoms, such 
as deafness, tinnitus, delirium, great frequency and 
weakness of the pulse, flushing of the face, lividity, 
sickness and collapse ; and the termination may be 
fatal The depressant action of salicylates on the 
heart and circulation especially is dreaded by prac- 
titioners, who are sometimes too ready to give them 
up for alkalis and quinine on the appearance of 
cardiac manifestations In obstinately recurring 
cases, also, the protracted use of salicylates is be- 
lieved to aggravate instead of controlling the rheu- 
matism, by depressing the vitality of the patient. 
Of the two toxic influences, however, the salicyl- 
compounds are, in the writer’s opinion, far less 
dangerous than rheumatism ; and failure of the 
heart may be prevented by combining them with 
digitalis, ammonia, strychnine, ether or alcohol. 
Further, it has been determined that some of the 
worst of the toxic effects of salicylates were caused 
by impurities in the acid prepared artificially from 
phenol, which are now removed m the process of 
manufacture Sodium salicylate can be given by the 
rectum to children, or to adults when the stomach 
IS intolerant of the drug 

Lastly, It must be confessed that in a very small 
number of instances the salicylates entirely fail to 
control the arthritis and fever The practitioner 
ought not to conclude that this is the case until he 
has tried the effect of larger doses. Twenty-five or 
thirty grains of the sodium-salt will often answer 
perfectly after twenty grams have been given with- 
out obvious effect Salicm or salol (phenol salicy- 
late) may succeed under the same circumstances 

If the salicylates fail or disagree, recourse must be 
had to alkaline treatment or to some other method 
Certain practitioners combine alkalis with the 
salicylates from the first , others prescribe alkalis m 
diminished doses, or equal parts of sodium sali- 
cylate and bicarbonate Possibly anaemia may be 
more marked, and convalescence more slow, after 
treatment with salicylates 

Before the introduction of the salicyl-compounds 
alkalts were in general use m the treatment of acute 
rheumatism The alkaline method consists in the 
internal administration of sufficiently large doses of 
certain alkaline salts, such as the carbonates, 
citrates, tartrates and acetates, to render the urine 
quickly alkaline; in maintaining this reaction as 
long as the rheumatic symptoms continue ; and in 
gradually allowing a neutral or an acid reaction to 
return by diminishing the dose as the s3niiiptoms de- 
cline To obtain the full effect of potassium upon 
the system, half a drachm of the bicarbonate in an 
ounce of water should be prescribed at once, either 
alone or with citnc acid m the effervescing form ; 
and the dose is to be repeated every four hours. 
An equal amount of potassium acetate may be 
added to each dose, if a still more rapid and power- 
ful action of the alkalis be desired. The urine will 
probably become alkaline within twenty-four hours ; 
and when once this effect has been obtained, it may 
very easily be kept up by continuing the alkalis at 
longer intervals, which may be further increased as 
the symptoms decline. The effect of the drugs 
upon the patient must be cardfully watched, and 
the amount and frequency of the dqee vaned 
accordingly, or its administration stopped, if neces- 
sary. Finally, when the rheumatism is relieved. 


quinine may be added to the alkaline mixture ; and 
as convalescence advances, the potassium may be 
entirely withdrawn. Constipation occurring in the 
course of treatment may be relieved by combining 
tartarated soda with the bicarbonate, tartanc acid 
being used to cause effervescence ; or, if more 
obstinate, with a calomel and colocynth pill. It is 
claimed for this method that, as the alkalis begin to 
exhibit their action on the system, the whole 
aspect of the case becomes more favourable, the 
general distress being alleviated, the temperature 
falling, and the local symptoms relieved ; that these 
favourable effects continue to become more and 
more marked, until the rheumatic condition has 
disappeared , that the average duration of the 
attack IS greatly shortened, not exceeding 6 75 
in the acute stage and 135 days before the disap- 
pearance of pain ; and that the proportion of vis- 
ceral affections is reduced as low as 2 per cent, 
only 

The alkaline influence upon the system may be 
further increased, in a very agreeable way, by 
supplying the ordinary effervescing potash or soda 
water as a dnnk, either alone, or combined with 
milk or with fresh lemon-juice The patient may 
be encouraged to dnnk this m quantity, unless 
there be special indications to the contrary, such as 
cardiac distress Should there be diarrhoea, lime- 
water may be substituted for the potash or soda 
water Should alkalis persistently cause purgation, 
their administration must be discontinued 

A modification of the preceding plan has been 
highly recommended by Sir Alfred Garrod, and 
consists in the administration of quinine from the 
very first m combination with large doses of alkalis ; 
as much as five grains of the alkaloid (thus in the 
form of a carbonate) being giv en every four hours 

The most obvious general remedies for the relief 
of distress are anodynes and antipyretics So 
much benefit follows the use of optun*. in some 
cases, by relieving pam and diminishing nervous 
irntabihty, that it has acquired a reputation even 
as a specific Although formerly given in large and 
frequent doses, such as a gram every three to eight 
hours, either alone or combined with mercury, 
opium IS now seldom employed in acute rheumatism, 
except in the form of a moderate dose of Dover’s 
powder, or of a morphine-draught at night, to re- 
lieve pain and induce sleep The effect of the 
opium must be carefully watched, in the presence 
of the complications which may possibly anse and 
contra-indicate its use 

Many other antipyretic remedies besides the 
salicylates have been recommended, such as phena- 
zone, acetanilide and phenacetin, quinine, tartat 
emetic, veratrum, digitalis, aconite, mercury and 
vanous diaphoretics The use of quinine has been 
already referred to At the present time reliance 
IS chiefly placed upon two powerful remedies 
of this class, namely, the cold bath and the wet 
pack. 

The cold bath is the most powerful and speed}^ 
method of reducing the temperature in acute rheu- 
matism, but IS seldom resorted to except in cases of 
hyperpyrexia. When this condition threatens, th^ 
cold bath (p 136) or the wet pack (p. 699) is to ht 
unhesitatingly employed, in tne manner described 
elsewhere {see Fever ; Febrifuges ; and Tem- 
perature). If the symptoms be less urgent, cold 
sponging of the trunk may be sufficient to reduce 
the temperature 
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Hcematinie remedies may be considered to be 
indicated by the great anaemia which accompanies 
and yet more markedly follows an attack of acute 
rheumatism. Russell Reynolds recommended iron 
perchloride in large doses ; and favourable results 
nave attended the administration of it in the acute 
phase. During convalescence iron is invaluable. 

Empirical -Lemon-juice appears to 

have proved successful in some cases of acute rheu- 
matism in doses of eight ounces or less in twenty- 
four hours. Other drugs include propylamine and 
trimethylamine, in four- to eight-minim doses every 
two hours ; potassium nitrate to the amount of an 
ounce in the twenty-four hours ; cynara or arti- 
choke ; and the cyanides of potassium and zinc. 
Colchicum may be given with advantage for rheu- 
matism in a gouty subject, to relieve pain. 
Guaiacum is useful in sub-acute lingering cases. 
Potassium bromide has also been found very useful 
in American practice, probably by relieving pain 
and restlessness. 

Reference must here be made to the observations 
of Gull and Sutton upon the course of acute 
rheumatism when treated by simple rest and the 
exhibition of a placebo. The comfort of the patient 
is secured by ordinary means ; and small doses of 
opium are given to complete this effect when indi- 
cated. The results were favourable, but less so 
than those of several other methods of treatment, 
nine days being the average duration of acute 
symptoms. The frequency of cardiac invasion was 
also low. 

For an account of the treatment of the visceral 
affections and the complications of acute rheu- 
matism, the reader is referred to the respective 
articles on each of these in other parts of this work 
{see Heart, Inflammation of ; Lungs, Inflamma- 
tion of; Pericardium, Diseases of; Hydro- 
therapeutics (p. 700) ; &c.). The plan of treat- 
ment which is ^ing pursued for the rheumatism 
may have to be temporarily suspended or con- 
siderably modified on the appearance of any of 
these grave conditions, but the salicylates ought 
not to be stopped without good reason, as already 
described. 

The state of the bowels requires the most careful 
attention. Constipation must be relieved by any 
of the ordinary means. Diarrhoea may be checked 
with lime-water or bismuth, or with a judicious 
dose of castor-oil, according to its cause. The sur- 
face of the body should be regularly sponged with a 
very weak tepid solution of an alkaline carbonate. 

The most ready and satisfactory measure for Ihc 
relief of local distress is the application of ab- 
^rbent cotton-wool to the rheumatic joints. This 
is to be wrapped in some quantity around the 
parts, and secured with a moderately firm roller, or 
a piece of warm flannel with the ends stitched 
together. The affected articulation is thus at once 
kept at rest and protected from cold and pressure ; 
while uniform support is obtained. The relief 
afforded by this simple arrangement is often re- 
markable. The joints should be carefully sponged 
with warm water and soap^ or warm water slightly 
alkalised with sodium caroonate, before this or any 
other application ; and the cotton-wool must be 
occasionally changed, especially if persinration be 
profuse. 

When the pain is still more severe, and relief is 
not to be obtained by sjmple resf^and protection, 
anodynes may be applied to the rheumatic joints. 


Opium in any of its ordinary preparations, bella- 
donna and its allies, and other familiar an^ynes, 
may severally answer best in particular instances. 
These substances may be applied on the surface ot 
lint, secured and supported by a bandage ; or the 
affected part may be lightly rubbed or smeared with 
the anodyne preparation in the form of liniment, 
and then wrapped in cotton- wool or flannel, as 
already described. Heat i; generally grateful to 
acutely rheumatic joints, bu in many cases it is felt 
to be useless in the acute stage unless it be quite 
extreme. Thus simple warm fomentations give re- 
lief; but the patient may urgently demand their 
constant renewal, so that they may be almost 
scalding. There are obvious objections to this 
treatment. Extreme cold has been recommended 
by some authorities, notably Professors Esmarch 
and Hueter, in the form of ice. It is seldom used 
in this country. A method of treatment once much 
in favour with some physicians, consisting in the 
application of blisters to the rheumatic joints, has 
been abandoned. 

Certain lotions, of other than direct anodyne 
properties, have been recommended as local appli- 
cations, to produce a specific effect upon the rheu- 
matic joints, and thus indirectly afford relief. The 
chief of these are alkaline solutions, especially 
solutions of the carbonates of potassium and sodium, 
saturating flannel wrapped loosely around the joints. 
They may be combined with preparations of opium. 
Their value is somewhat doubtful. 

The proper diet in acute rheumatism is the same 
as that in most other kinds of fever. The patient 
must be fed at short and regular intervals, night 
and day, with the most digestible forms of liquid 
nourishment ; arid may be encouraged to drink milk, 
or milk and soda-water, occasionally. It must not 
be forgotten, however, that in all probability the 
system is already overloaded with the products of 
imperfect assimilation and transformation ; that the 
digestive system is weak and irritable ; and that 
the heart may be seriously affected by flatulence, 
and by the addition of much fluid or solid material 
to the blood. As the acute symptoms decline and 
appetite returns, fish, milk-puddings, and shortly 
afterwards chicken, sweetbread, and other ‘ light ’ 
articles of diet, may be cautiously allowed, and will 
be greatly relished. But, as a rule, the appetite 
returns before it can be safely indulged without risk 
of a relapse. Meat must be strictly forbidden until 
every rheumatic symptom has disappeared ; and it 
is a correct therapeutic rule not to give solid food 
and salicylates together. Thirst is best relieved in 
the acute stage, as already stated, with aerated 
alkaline waters, either alone or in combination with 
lemon-juice or milk, the quantity given being 
regulated by the practitioner and accurately re- 
corded. 

Alcoholic stimulants y in moderate doses, are in- 
dicated when the symptoms are severe and pro- 
tracted. Besides this routine use of alcohol, a 
speial virtue was claimed for its free administra- 
tion, as in other fevers, by Todd and his disciples, 
in preserving the strength and relieving the pin. 
Brandy must be ordered on general principles in 
cases attended with extreme depression, or with 
serious visceral involvement, especially in the event 
of cardiac failure. 

The general management of a case of rheumatism 
after the decline of the acute symptoms is scarcely 
less important than at the commencement of the 
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attack. The patient should be encouraged to keep 
his bed for several days a(ter f'c disappearance of 
the joint-symptoms This advice becomes impera- 
tive when the heart is involved Rest and comfort 
of body and mind must be secured at this period, 
for the purpose of quieting the action of the heart, 
and allowing cardiac weakness and any endocarditic 
process that may atfect the valves, and that pro- 
bably outlasts the articular process, to subside 
quietly. The appetite must still be controlled, and 
daily evacuation of the bowels carefolly attended to. 
All attempts at completing the cure of acute rheu- 
matism within a certain small number of days 
must therefore be avoided Even with these pre- 
cautions, the first day of sitting up generally proves 
an anxious time to the practitioner in cardiac cases 
Locomotion must be forbidden for several days, 
and permitted very gradually When the patient is 
able to move about and go into the open air, the 
danger of a relapse during the first weeks must be 
carefully kept in mind Sudden and extreme 
changes of temperature are especially to be avoided ; 
and for this purpose the patient must be warmly 
clad, and studiously avoid draughts and exposure to 
cold in other forms Hydrotherapeutic treatment 
is often successful in protracted cases, particularly 
if the articular symptoms are more prominent than 
the febrile Careful rubbing or exercises, or in 
other cases a course of baths and massage at Droit- 
wich, Bath or Buxton, may give excellent results 
independently of medicine 

Tomes are indicated during convalescence , for 
example, quinine and iron, separately or combined 
either with alkalis or acids, and strychnine. Tomes 
must not be commenced too early 

In the obstinately recurrent type of the disease 
occasionally met with in children and adolescents 
our therapeutical resources and patience are severely 
taxed In the majority of instances the heart is 
seriously involved, and demands chief considera- 
tion , but attempts to treat the cardiac disease are 
usually vain unless the associated rheumatism, 
however slight^ be directly combated. The most 
rigid and continuous attention to diet, elimination 
and rest, on the principles already laid down, is 
an indispensable element of the treatment — or, 
more correctly, the management — of rheumatism in 
this phase. As often as pain and pyrexia leappear, 
salicylates must be had recourse to if they can 
be borne, and iron and other tonics very cau- 
tiously resumed when the temperature has been 
reduced. 

In persons who have suffered from acute rheu- 
matism means ought to be adopted to prevent the 
return of the disease at a future time. The un- 
favourable influences to be chiefly avoided are cold 
and damp localities, exposure to wet, chill after 
exertion, free eating and drinking, and neglect of 
the liver and bowels. Woollen garments ought to 
be worn, summer as well as winter, in this country, 
of different thickness according to season and 
weather. These precautions are particularly im- 
rtant m the instance of rheumatic children, 
hen the heart has been damaged in young sub- 
jects, so much attention is paid to the cardiac con- 
dition, with its attendant anaemia and impairment 
of nutrition, that the practitioner as well as the 
parents forget that one of the greatest dangers to 
which the wild is exposed is return of ;|fheumatism 
and fresh endocarditis. 

J. Mitchell Bruce. 
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RHEUMATISM, Chronic --Synon. j Fr. 
Rhumatisme Articulaire Chrontque ; Ger. ChronU 
scher Rheumatismus, 

Definition.— A disease of the joints, of chronic 
course , referable to certain obscure influences, 
possibly of a diathetic, climatic, or infective nature ; 
and characterised by vanous degrees of inflamma- 
tory and degenerative changes in the articular and 
associated structures 

^Etiology — The causes of chronic rheumatism, 
as far as they are known, are the same as those of 
the acute disease. The most powerful predisposing 
circumstances are inheritance, previous attacks of 
acute rheumatism, poverty, physical and mental 
exhaustion, and laborious occupations entailing ex- 
posure to chills For the last reason men are more 
liable to the disease than women, and certain joints 
are its favourite seats Chronic rheumatism is most 
common in middle life or advanced age, although 
by no means rare in young adults, and occasionally 
met with in children Exacerbations of the sym- 
ptoms are usually referable to exposure, and are 
accordingly most frequent and protracted in cold, 
wet weather. Occasionally they appear to follow 
influenza 

Anatomical Characters —A variety of ana- 
tomical changes may be met with in chronic rheu- 
matism, while m the least severe form of the disease 
no definite lesions of the articular structures can be 
discovered In one form recurrent hvperaemia and 
effusion are found in connection with the synovial 
structures, and with the articular and peri-articular 
tissues generally In the most severe cases the 
joints are enlarged and deformed, in consequence 
of anatomical changes which appear to be identical 
with those of rheumatoid arthritis {see Rheuma- 
toid Arthritis). The heart is often the seat of 
chronic valvular disease and enlargement 

Symptoms — The clinical characters of chronic 
rheumatism vary extremely m different instances 
The leading symptoms of the disease are chiefly 
two, namel> , pain and stiffness m connection with 
the joints and associated structures, recurnng in- 
definitely for any length of time, aggravated by 
cold, wet weather, and decidedly increased at 
night More carefully investigated, the pains are 
found to have their seat in the joints, in the tissues 
of the limbs between the joints, or in both of these 
situations Any or all of the articulations may be 
affected, but the site differs considerably in the 
different classes of the disease to be presently 
described. The pain is of a severe aching, weary- 
ing character, attended by a sense of heaviness 
and uselessness of the limb; it is relieved by 
rubbing, and by exposure to a cold atmosphere ; 
and is increased by slight warmth Free use of the 
joint, although at first attended by pain, often af- 
fords temporary relief ; while, on the other hand, 
undue exercise of the limbs during the day is liable 
to be followed by severe aching in the night The 
affected joints also feel markedly dry and stiff, asd 
creak on movement ; but exercise or rubbing may 
remove these sensations. These symptoms may 
last indefinitely for years, either recurring at in- 
tervals, especially in the winter and spring seasons, 
or being persistent almost day and night without 
intermission. 

In the mildest deme the pain and stiffness just 
described are the omy articular symptoms present. 
No anatomical change is aj^rent in either the 
joints or associated parts. The subjects df 



RHEUMATISM, CHRONIC 


form of the disease may be otherwise well, vigorous 
and long-lived, in spite of the severe pains by which 
their rest is broken in cold, wet weather. They may 
or may not have, or have had, acute rheumatisrn. 

In a more severe form of chronic rheumatism 
the pain is associated with obvious anatomical 
changes ; and the disease takes the form either of a 
sequel of acute rheumatism or of recurrent subacute 
rheumatism, making its appearance at intervals for 
years. The articular phenomena consist of pa,in, 
redness, tenderness and swelling, the hands being 
a favourite seat of the affection. These attacks last 
indefinitely, shift from joint to joint, and leave 
behind them a distinct amount of swelling, which 
may not have completely disappeared before another 
invasion. 

Thus chronic rheumatism of the most marked 
degree ultimately leads to enlargement and deformity 
of the affected articulations, the disease gradually 
invading the joints both large and small, until the 
whole articular system may be involved. After 
some years the subacute attacks follow so closely 
upon each other, and their local effects are so 
severe, that the patient is never free from distressing 
pain ; the joints become ankylosed, dislocated, and 
otherwise disorganised ; and the associated muscles 
undergo atrophy. At the same time the general 
nutrition is gradually impaired ; and the sufferer is 
antemic, wasted and debilitated. Chronic rheu- 
matism of the most severe degree thus merges into 
the class of disease known as ‘ rheumatoid * arthritis, 
if it be not actually identical with it. See Rheu- 
matoid Arthritis. 

In other subjects the joints enlarge slowly with- 
out pain. 

Course and Terminations.— The disease, as 
its name implies, is essentially chronic, generally 
lasting throughout the life of the individual whom 
it attacks, and leading to various conditions of de- 
bility and deformity, according to the degree of its 
intensity. In many instances the patient is ren- 
dered unfit for work ; and such cases form a con- 
siderable proportion of the inmates of Poor-Law 
infirmaries and other charitable institutions. Death 
as a direct result of the disease is rare. 

Complications. — Myalgia and neuralgia, refer- 
able to rheumatism, are frequently associated with 
the arthritic trouble. Cardiac disease is met with 
in a considerable number of cases belonging to the 
more severe degrees of chronic rheumatism, being 
usually referable to endocarditis, which complicated 
the original acute attack. Dyspepsia is not infre- 
quently seen in the subjects of the less severe forms. 
Iritis may be a very troublesome complication. 

Pathology. — This disease is truly rheumatic in 
its nature, being intimately associated with acute 
rheumatism. In many of the best marked instances 
the patient has previously suffered from the acute 
dise^, either immediately before or more remotely ; 
in other instances one or more acute attacks occur 
in the course of the chronic disease. In another 
group of cases, a single member of a family will 
suffer from chronic rheumatism, ending in defor- 
mity, while his children, or his brothers and sisters, 
are attacked by the acute disease. The predisposing 
and exciting circumstances are also the same in 
acute and chronic rheumatism. Indeed, the two 
forms of affection run into each other in every parti- 
cular, and are inseprably associated. 

Diagnosis. — The disease most often confounded 
with chronic rheumatism is chronic gout, particu- 


larly that form of the disease characterised by pains 
in the limbs only, or that in which the joints— parti- 
cularly those of the fingers — become enlarged and 
deformed with the development of articular nodes 
{nodi digitorum\ and without tophi. Chronic 
arthritis may be regarded as gouty when the family 
history points in that direction ; when the patient’s 
history includes the occurrence of megrim, eczema, 
asthma, fits of depression and insomnia, glycosuria, 
lithaemia, and a disposition to obesity ; and when 
any cardiac lesion that may be present belongs to 
the degenerative or senile instead of the inflam- 
matory or juvenile type. It must be observed, 
however, that the two diseases are occasionally 
associated ; and that then only is the name ‘ rheu- 
matic gout’ (so constantly misapplied) employed 
properly. 

If chronic rheumatism be regarded as a distinct 
disease from * chronic rheumatoid arthritis,’ it is only 
in its most severe form that it can be confounded 
with the latter. A definite history of acute rheu- 
matism ; the presence of cardiac disease ; and the 
non-involvement of such articulations as the jaw, 
the sterno-clavidular joint, and the spine, are con- 
sidered to be features which render probable the 
diagnosis of true chronic rheumatism from rheu- 
matoid arthritis. 

The pain, swelling, heaviness, weariness and 
weakness associated with varix of the lower extre- 
mities, sometimes resemble closely the symptoms 
of the milder forms of chronic rheumatism. Phy- 
sical examination at once removes all doubt. 

Prognosis. — The prognosis of chronic rheu- 
matism is favourable as regards life, but very un- 
favourable as regards recovery. Patients rarely lose 
the tendency to recurrence of pain throughout the 
whole of their life. Within a short time of the 
commencement of the disease it will be easy to dis- 
cover which of the principal forms it is likely to 
assume ; and the prognosis may be made accord- 
ingly. 

Treatment. — The leading indications for treat- 
ment in chronic rheumatism are, first, to control 
the pathological process ; and second, to relieve 
the distress which characterises it. 

The best possible measure for treating the patho - 
logical process and the constittUional condition with 
which chronic rheumatism is associated is removal 
of the patient to a warm and settled climate in 
some sub- tropical or tropical country. For persons 
of more moderate means we have recourse to warmth 
of clothing and housing and relief from muscular 
exertion, as far as they can be secured ; for the very 
poor these advantages are secured by admission 
permanently into charitable institutions. The sub- 
jects of chronic rheumatism require a nutritious, 
heat-producing, and at the same time attractive 
and digestible diet, with a small allowance of alcohol 
at meal-times in the form either of spirits and water 
or of a pure red wine. The action of the liver and 
bowels must be carefully attended to. Iron, cod- 
liver oil and arsenic are the drugs best suited to 
improve the health ; iodides and sulphur sometimes 
prove useful. Occasional large doses of salicylate 
of sodium will control more urgent symptoms. If 
acute symptoms, particularly pyrexia, supervene, 
lii^uid nourishment should be given. Courses of the 
mineral waters of Bath, Buxton and Strathpeffer in 
this country ; and of many foreign baths, such as 
Aix-les-Bains, Royat, Aix-la-Chapelle, Wiesbaden, 
Baden-Baden and Hammam R’Hira, prove invalu* 
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fible in many cases to those who can afford to try 
them. As a rule, massage forms part of the treat- 
ment at these places , and passive movement of the 
joints, slowly but steadily increased in degree day 
by day, can be practised readily at home with 
much hope of benefit Exercise should be taken 
daily in the open air, unless the weather be un- 
favourable , and active movement of the other 
joints besides those of the lower extremities should 
be maintained in spite of temporary pain See 
Rheumatoid Arthritis 

Directions for palhahve treatment are always 
desired by the patient This chiefly consists in 
counter-irntation by iodine or cantharides , the 
application of anodynes, such as preparations of 
opium, belladonna and chloroform ; or friction with 
various stimulating liniments, containing camphor, 
soap, turpentine or acetic acid Regular warm 
fomentations night and morning with very warm or 
even hot water, followed by rubbing and the appli- 
cation of a stimulating liniment under warm rollers, 
IS one of the most efficacious methods of local treat- 
ment, the pains being prevented or relieved, and 
the stiffness removed often to a remarkable degree. 
The ordinary Turkish bath may also afford tem- 
porary relief, if properly employed (p 137) Alto- 
gether, whatever view may be taken of the pathology 
of the disease, thorough local treatment of the joints 
and limbs will generally be attended with decided 
relief 

J Mitchell Bruce 

RHEUMATISM, Muscular —Synon Fr 
Rhumatisme Miisculaire , Ger Muskelrkeumatts- 
mus 

Definition — A disorder of fibro muscular 
structures, characterised by local pain and spasm, 
and a certain degree of fever , and generally asso- 
ciated with the rheumatic diathesis 

^Etiology — Muscular rheumatism is most fre- 
quently observed in the subjects of the rheumaUc 
diathesis It occurs in both sexes, and at all ages , 
children and adolescents being specially liable to 
rheumatic torticollis, and older subjects to lumbago 
and chronic muscular rheumatism of the limbs 
The exciting circumstances are chiefly two first, 
exposure to cold— above all, exposure of a muscular 
part to a ‘ draught ’ after exertion , and second, 
sprain or strain of the fibro-muscular structures 
A peculiarly obstinate type of the disease has been 
observed as a sequela of influenza Muscular pain, 
tenderness, and spasms are also common in the 
invasion of acute rheumatism, in chronic articular 
rheumatism, in chronic gout, and in gonorrhoeal 
arthritis 

Anatomical Characters —Nothing is known 
respecting the anatomical characters of muscular 
rheumatism, if, indeed, there be any discoverable 
change in the muscular or fibrous structures 

Symptoms — The disorder usually commences 
with slight febrile disturbance, possibly accom- 
panied by sore- throat. Either simultaneously — 
possibly, indeed, quite suddenly— or in children 
after one or two days, pain is experienced in the 
region of some definite muscle or muscular mass, 
such as the sterno-mastoid or the muscles of the 
loins ; and this speedily becomes so severe as to 
constitute the leading symptom of the attack. The 
pain is present only when the affected muscle is 
thrown into action, so that it may be perfectly 
relieved by relaxation or rest of the j^rts involvea. 
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The slightest movement, however, from the posi- 
tion of relief is instantly attended by excruciating 
pain, of a peculiar spasmodic character, which 
persists until relaxation is again secured. The 
constant effort to avoid pain gives rise to a feeling 
and appearance of stiffness, causing the patient to 
assume characteristic attitudes of the head, trunk 
or limbs Tenderness on grasping the muscle is 
occasionally well-marked In some cases several 
of the joints may also be affected with pain and 
stiffness 

The constitutional symptoms of muscular rheu- 
matism are generally those of mild fever. The 
tongue IS furred, the appetite is impaired, the 
bowels are confined, the pulse is somewhat frequent, 
large and soft, and there is a feeling of malaise. 
Cases certainly also occur where the fever both in 
Its type and in its severity resembles that of ordinary 
acute rheumatism In other instances these sym- 
ptoms are extremely slight or altogether wanting, 
the patient suffering from nothing more than local 
pain Occasionally there is catarrhal ophthalmia. 
Subacute articular rheumatism and sciatica may be 
present as complications 

Muscular rheumatism usually persists for several 
days, and gradually declines, but in the more severe 
cases or in the milder cases it may last for weeks. 
One form of the disorder is essentially chronic, the 
patient suffering for years from pain in vanous 
fibro-muscular structures, especially those of the 
shoulder, arm, thigh and leg, during cold wet 
weather 

* Varieties —The following local varieties of 
muscular rheumatism are recognised by special 
names — 

1 Muscular Torticollis — Synon ; Acute 
Wry neck ; Stiff-neck ; Caput Obstipum — Here 
the sterno-mastoid muscle is chiefly involved, but 
any or all of the cervical muscles may be painful 
This form is most frequently observed in young 
subjects, and is often markedly recurrent It is 
easily recognised by the fixed position of the head , 
and has to be diagnosed from spasmodic torticollis, 
sterno-mastoid tumour, sprain, tonsillitis and spinal 
disease. 

2 Pleu rody n la — The fibro-muscular structures 
of the chest-wall are the seat of rheumatism in this 
variety Cough is a common exciting condition of 
the complaint, which is seen chiefly in adults Pam 
IS complained of in the chest-wall, usually on one 
side ; in some instances it may be excruciating, and 
of a distressing, spasmodic character On exami- 
nation, we find that a particular intercostal spacci 
or the origin of the pectoral or serratus muscle, is 
the seat of localised tenderness; and that every 
respiratory act causes lancinating pain m the same 
situation The respiratory movements of the 
affected side are restraint; but the ordinary 
physical signs of pleural, pulmonary an<i cardiac 
diseases are absent, as are also the pomfs douloureux 
that characterise intercostal neuralgia. If the 
movements of the corresponding nbs be restrained 
by plaster or bandage, the pain is effectually con* 
trolled The duect constitutional disturbance is 
generally not great, unless sleep be prevented by 
pam. 

3. Lumbago — The muscular and fibrous struc- 
tures of the loins are here the seat of pain — most 
commonly the erector spinse, less commonly the 
latissimus dorsi, or other smaller muscles in the 
same situation, on one or both sides, As the 
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muscles of the back supjwrt the body in the erect 
position, and participate in the various movements 
of rising and bending the trunk in all directions, 
the patient may be compelled to remain at absolute 
rest in bed. More frequently he is able to move 
about, although with pain or in a stooping attitude. 
The amount of febrile disturbance is generally 
moderate. 

Lumbago is easily recognised by the character- 
istic muscular pain referred to the loins, greatly 
increased by bending, straightening the back, rising 
hrom the sitting posture, or turning in bed ; and by 
tenderness of the muscles on pinching, without the 
acute defined tenderness on pressure of abscess or 
neuralgia. At the same time it cannot be insisted 
upon too strongly, that careful examination of the 
back, of the abdomen generally, and of the urine 
will be required to prevent the practitioner from 
falling into the not uncommon error of treating 
cases of serious disease as simple lumbago. Renal 
calculus, lumbar abscess connected with spinal 
caries, perinephritis, perityphlitis, abdominal aneu- 
rysm, disease of the rectum, uterus or bladder, 
influenza, spinal meningitis, and small-pox, are the 
principal morbid conditions which must be borne 
in mind and excluded in every instance, before the 
dis^osls is settled. Pain in the loins is also a 
very common accompaniment of affections of the 
buttock and lower limbs, such as sciatica, rheumatic 
affections of the hip-joint, and perhaps lameness 
from any cause. It is also very frequently met 
with in gonorrhoeal arthritis. 

4. Onnodynla. — Synon. : Dorsodynia ; Scapulo- 
dynia. — These names are given to rheumatism 
involving the structures of the upper part of the 
back and shoulders. It occurs chiefly in persons 
much exposed to the weather ; and has to be dia- 
gnosed chiefly from rheumatism of the shoulder- 
joint, and certain less common forms of neuralgia 
connected with the upper dorsal nerves and arms, 
thoracic aneurysm, and diseases of the cord and 
spine. 

5. Abdominal Rheumatism. — Muscular 
rheumatism of the abdominal walls is occasionally 
observed, either alone or in association with lum- 
bago. 

6. Cephalodynla. — Muscular rheumatism may 
affect the scalp, giving rise to a dull, aching kind of 
headache, on the brow or occiput, aggravated by 
movement, and occasionally complicated with ten- 
derness of the eyeballs and ophthalmia. 

Diagnosis. — Speaking generally, muscular rheu- 
matism has chiefly to be diagnosed from neuralgia, 
and, as a rule, this can easily be done by the 
paroxysmal character of the latter, the aetiological 
relations, and especially the physical signs. A very 
similar disorder that occurs very commonly in gouty 
subjects must be carefully distinguished (see Rheu- 
matism, Chronic; Diagnosis). The practical 
diagnosis of the chief local varieties has already 
been sufl^ciently indicated. 

Prognosis. — The prognosis of muscular rheu- 
matism is highly favourable. Under careful treat- 
ment recovery may be anticipated in a few days or 
weeks. But the disorder is one which is pecu- 
liarly liable to recur on exposure to its exciting 
circumstances. 

Treatment. — The treatment of muscular rheu- 
matism consists in remedying the constitutional 
condition ; and in relieving the local pain. At the 
^ery commencement of uie illness, a hot-air or 
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Turkish bath may answer both these indications, 
and give immediate relief. The first indication 
will, however, generally be best fulfilled by free 
purgation, followed by alkaline salines, such as 
potassium bicarbonate, citrate or acetate, and solu- 
tion of ammonium acetate. In more feeble sub- 
jects quinine may be given combined with 
alkalis ; or in protracted cases potassium iodide. 
The diet should be of the simplest character. 

The best local treatment consists in absolute rest 
and warmth of the affected parts, which may be 
variously secured in different instances by confine- 
ment to bed, strapping and plasters. Mustard is 
one of the most available and successful of reme- 
dies. Other counter-irritants or anodynes which 
give great relief are warm opiate fomentations, or 
liniments composed of extract of belladonna and 
glycerine, opium, aconite, chloroform or camphor, 
or of various combinations of these. Liniments 
are more efficacious when sprinkled on the surface 
of a hot fomentation, firmly applied, than when 
rubbed into the part. If the suffering be great, a 
hypodermic injection of morphine and atropine 
should be given. Belladonna plaster gives at once 
relief and support in mild cases. The continuous 
galvanic current occasionally dispels the pain and 
stiffness almost immediately. A prolonged hot or 
mustard bath, carefully given, relieves some cases 
of lumbago. In obstinate cases cupping or blister- 
ing may be tried. The affected muscles must be 
kept warm and carefully protected from cold, 
especially in torticollis. When rheumatism in- 
volves the muscles of the limbs, warm anodyne 
liniments are the best local measures. 

Great care should be exercised to prevent the 
recurrence of muscular rheumatism, by wearing 
warm woollen clothing ; by avoiding exposure to 
damp and draughts ; by attending to the digestion 
and the bowels ; and by abstaining from severe, sud- 
den, and awkward muscular efforts. In chronic or 
recurrent cases of the disorder, the patient should, 
if possible, visit some of the English or foreign 
baths mentioned in the article on Rheumatoid 
Arthritis. J. Mitchell Bruce. 

RHEUM ATOIDARTHRITI S.— Synon. : Osteo- 
arthritis ; Rheumatic Arthritis ; Rheumatic Gout ; 
Malum Coxa Senile ; Fr. Rhumatisme Noueux ; 
Usure des Cartilages Articulaires ; Ger. Arthritis 
Deformans, 

Definition.— -A disease, the essential nature of 
which is unknown ; mainly characterised by chronic 
degenerative and inflammatory changes of the 
articular and associated structures j and leading to 
deformity. 

/Etiology. — Persons of all ages may suffer from 
this disease, including children, but it generally 
begins between twenty and forty. It is believed to 
be more frequent in women. Depressing influences 
of all kinds unc^uestionably act as predispiosing 
factors. They include acute diseases— such as 
influenza— menstrual disturbances, chronic uterine 
disease, frequent pregnancy, puerperal disease, 
superlactation, the menopause, prolonged physical 
exertion, privation, unhealthjr surroundings and men- 
tal distress. The disease is hereditary, appearing 
in the same form or as acute or chronic rheumatism. 
In a certain proportion of cases, rheumatoid ar- 
thritis follows acute rheumatism immediately, or 
it appears after an interval of several years, during 
which time chronic rheumatism of a milder degree 
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may have been complained of. Gout very often 
present in the family history, and not uncommonly 
tuberculosis also. 

The influence of cold and damp as exciting cir- 
cumstances IS very marked. In some instances 
injury of a joint is the starting-point of the morbid 
process Occasionally it follows gonorrhoeal ar- 
thritis. A vanety of micro-organisms have been 
described as the efficient causes of the disease. 

Anatomical Characters. — Two well-marked 
forms of rheumatoid arthritis are met with, according 
as a single joint only, or several — perhaps all — of 
the joints are affected The anatomical characters 
are identical in the two forms 

Examined at an early stage of the morbid pro- 
cess, an affected joint is found to be enlarged ; the 
synovial membrane, capsule and ligaments being 
distended and stretched by a considerable amount 
of effusion Bacilli with specific characters have 
been found in the fluid by some observers The 
sjmovial membrane is hypergemic, swollen and 
thickened ; its fimbriae are enlarged and vascular ; 
intra-articular fibro-cartilages, ligaments and tendons 
are vascular and softened , and the articular carti- 
lages are partially removed, leaving a roughened, 
vascular, porous-looking surface behind. 

In the more advanced stage of the process the 
effusion is considerably less, or may be completely 
re-absorbed , and the capsule and ligaments are 
much thickened or even partially calcified. The 
intra-articular structures, including fibro-cartilages, 
ligaments, tendons and articular cartilages, may 
have disappeared in great measure, leaving little 
or no trace behind Peculiar bodies, consisting of 
pendulous masses of fibro-cartilage, are attached to 
the interior of the synovial membrane ; more rarely 
they are free The articular cartilages, where their 
opposed surfaces are in mutual contact, are replaced 
by an ivory- like layer of bone , while at other parts 
the surfaces present a pink colouration, with small 
spots of more intense hyperaemia The articular 
surfaces are vanously altered in shape and size. 
Thus articular cavities are widened, and occasion- 
ally deepened, by enlargement of the circumference, 
in the form of ‘ lips,’ or by the production of sepa- 
rate bony masses in the same situation. The heads 
of bones are enlarged , present similar ‘ lips ’ or 
sharp edges at their widened margins ; become 
flattened at right angles to the axis of pressure , and 
thus preserve their relations with the corresponding 
cavities, but can be readily dislocated from them 
The shafts of the bones may be considerably altered 
in shape, increased in size, and changed in density. 
The associated tendons are frequently dislocat^ 
from their course beside the articulations, and 
atrophied or actually absorbed The corresponding 
muscles are similarly atrophied Burs® in the 
neighbourhood of joints may be distended with 
fluid, and contain fibro-cartilaginous bodies ; perios- 
titis may also occur. The anatomical chaises in 
this disease frequently present a remarkably sym- 
metrical distribution Peripheral neuritis occasion- 
ally accompanies the arthritic lesions. 

Symptoms. — The symptoms of rheumatoid arth- 
ritis in Its condition of full development are exceeds 
ingly characteristic. The patient complains of pain 
and stiffness in connection with one or more joints ; 
and on examination these are found to be swollen, 
more or less deformed f and tender. The history of 
these changes in the joints proves to be that first 
one and then others of the articvilations were 


the seat of acute arthntis, and became painful, 
tender, hypersemic and swollen ; that the resulting 
enlargement had not completely disappeared before 
the acute symptoms recurred ; and that, by a re- 
petition of similar acute or sub-acute attacks, the 
joints have reached their present condition. Thus 
the disease, while chronic in its course, consists 
essentially at first of recurrent acute or sub-acute 
attacks, which increase in frequency while their 
effects persist, and so finally become fused, as it 
were, into a continuous whole. 

The local symptoms and signs vary with the par- 
ticular joint affected ; but in every instance they 
are chiefly these — pain, tenderness, creaking on 
movement, impairment of mobihty, enlargement 
and deformity in connection with the joint, and 
atrophy of the associated muscles The pom is 
generally distressing, and may render the patient’s 
life miserable by its continuousness and seventy, 
especially as it increases at night and prevents 
sleep. It IS aggravated by movement, and there is 
tenderness on forcible disturbance of the articular 
surfaces rather than on pressure Creaking or 
crepitation, audible and palpable, is a highly cha- 
ractenstic feature, which can be elicited and appre- 
ciated either by the patient or by the practitioner, 
and in the case of large joints may be so loud as to 
be audible at a distance 

The mobihty of the affected joints becomes more 
and more impaired as the disease progresses — at 
first on account of pain, afterwards in consequence 
of anatomical changes Thus the vanous joints 
may become fixed by a ‘ false ’ (very rarely a ‘ true ’) 
ankylosis, so that the hands cannot be closed ; the 
wrists are immovable ; the arms can hardly be 
moved from the side ; the jaws are fixed ; the head 
cannot be rotated ; the patient may be unable to 
sit , and the knees, ankles and toes may be similarly 
impaired in function 

The variety of deformity is almost endless ; and 
the particular character it assumes depends as much 
on the joint involved as on the nature of the pro- 
cess Itself Thus the knee, elbow, wrist and 
knuckles may present considerable intra-articular 
effusion, especially in the earlier stages ; while the 
shoulder, hip and inter-phalangeal joints exhibit 
more limited swelling and ‘ drier ’ signs. The ter- 
minal digital joints become cuboidal or * nodous ’ ; 
the middle digital joints assume a spheroidal shape, 
or are partially dislocated backwards or forwards ; 
and the knuckles are the seat of a peculiar oblique 
dislocation of the fingers towards the ulnar side. 
The lower ends of the radius and ulna project 
backwards, and give a full appearance to the dor- 
sum of the wrist, which may be further increased 
by extra-articular puffiness, carpal and bursal en- 
largements, and atrophy of the muscles of the hand 
and forearm Altogether, the hands and wnsts are 
the joints most frequently affected. The elbow- 
joint IS swollen ; and bur^ collections — fluid and 
solid — develop over the olecranon The shoulder 
presents signs of wasting, rather than of enlarge-^ 
ment, due to atrophy of the deltoid and other 
muscles j the head of the humerus at the same time 
lies unnaturally forwards and upwards , and a cone- 
sanding depression is apparent behind. At the 
mp-joint the disease gives nse to flattening of the 
buttock, shortening of the hmb, and eversion of 
the foot ; enlargement can sometimes be felt m 
connection with the head of the bone and acetabu- 
lum ; occasionally the patient may be not only 
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lame but ttoable to sit, and accordingly must either 
stand or lie constantly. The knee, a very common 
seat of the disease, is enlarged by the presence of 
conaderable effusion in the earlier stage ; and when 
this afterwards becomes absorbed, local bony 
growths are easily felt, giving increa^ breadth to 
the patella, and forming sharp crests at the lateral 
margins of the articular surface of the condyles. 
The disease as it affects the ankle and foot does 
hot require special description. At the temporo- 
maxillary articulation rheumatoid arthritis gives rise 
to obvious enlaigement in front of the ears, and 
possibly to distortion or asymmetry of the chin. 
Prominent nodular swelling is the principal sign of 
the disease at the stemo-clavicular articulation. In 
the spine it chiefly produces rigidity, as well as pain 
locally and down the arms, and leads to a variety 
of permanent deformities, with which contractures 
and distressing spasms of the extremities are some* 
times associated. 

The general condition of the subject of rheu- 
matoid arthritis, when it is advanc^, is one of 
debility and anaemia. The face is pale and ex- 
pressive of suffering; the complexion is muddy. 
The skin is peculiarly inactive, and rarely perspires. 
The patient looks pinched, and complains of a 
feeling of cold ; the extremities are often miserably 
cold and livid; but the palms of the hands are 
damp or even soppy. Pyrexia, rising to 101° with 
considerable remissions or intermissions, may be 
present in the active phases. Bodily activity is 
greatly impaired, owing to interference with the 
movements of the limbs; in many instances the 

g itient is completely crippled and bedridden. 

ven the voice and the hearing may be impaired, 
from involvement of the laryngeal and auditory 
articulations. Pains in the muscles and along the 
nerve-trunks and in the extremities may accom- 
pany or possibly precede those in the joints ; and 
spasms or attacks of * muscular rheumatism ’ occur 
occasionally. Myotatic irritability is frequently in- 
creased. The various bodily functions are feeble, 
and frequently deranged ; and although the mind 
may be active, the condition is rendered wretched 
in the worst cases by pain, deformity and helpless- 
ness. In a considerable proportion of cases (S' 7 S 
per cent.. Bracket) the patient is the subject of 
chronic valvular disease of the heart. Kent 
Spender drew attention to the frequent occurrence 
in rheumatoid arthritis of other symptoms variously 
associated with the disease: gastric crises; in- 
creased tension and frequency of the pulse, which 
may rise to 120 or more ; excessive pigmentation 
of the skin, in the form of S3mimetrical patches, 
streaks or spots ; and yellow bruise-like blotches on 
different parts of the body. 

Course and Terminations. — ^The course of 
rheumatoid arthritis has been already described. 
Unless it be treated early, the disease progresses 
essentially towards deformity. Death from rheu- 
matoid arthritis is rare ; its other distressing effects 
have been sufficiently indicated. 

Pathology. —Great diversity of opinion pre- 
vails as to the essential nature of this disease. 
While most authorities acknowledge acute rheu- 
matism as a cause of rheumatoid arthritis, many of 
them regard it as simply one of the many possible 
sources of chronic articular irritation. The view 
most generally held in this country appears to be 
that it is a disease di^inct from rheumatism and 
gout Hutchinson maintains that» in a certain 


number of instances, there is an element of gout* 
as well as of rheumatism, in the disease. Ord 
makes light of the diathetic element, and attaches 
most importance to a nervous factor in the pathology 
of this disease, which he regards as a dystro{^y of 
joints, muscles and other associated tissues, traceable 
to direct or reflex affection of nervous structures, 
or to general nervous depression. Kent Spender 
also holds that the affection of the joints is merely 
one sign of a profound nerve-disorder. Archibald 
Garrod argues strongly in fiavour of the dystrophic 
theory of the disease. The writer’s experience is in 
favour of the strictly rheumatic nature of rheuma- 
toid arthritis, as was maintained by Todd and by 
Charcot and French authorities generally. In 
many cases he has found that the morbid process 
started in an attack of ordinary acute rheumatism, 
as was originally represented by Adams of Dublin. 
In numerous instances the family history is dis- 
tinctly rheumatic. The frequent association of 
heart-disease is very important evidence in the 
same direction. Finally, no sharp line can be 
drawn between acute and sub-acute cases of rheu- 
matism, between sub-acute and chronic cases of 
rheumatism, or between chronic rheumatism and 
so-called ‘rheumatoid arthritis.* Dyce Duckworth 
considers it a manifestation of a basic arthritic 
stock or diathesis— a rheumatic branch of this stock, 
and therefore a true rheumatism. 

Diagnosis. — The diagnosis of rheumatoid ar- 
thritis necessarily depends upon the view entertained 
of its pathology. If considered a distinct disease, 
it is, as a rule, easily separated from gout by 
the entire absence of tophi about the joints and in 
the ears, by the history of the disease, by the 
absence of manifestations of irregular gout {see 
Rheumatism, Chronic : Diagnosis), and, in doubt- 
ful cases, by the absence of uric acid in the blood. 
From chronic rheumatism, as ordinarily defined, it 
is diagnosed by the amount of deformity present 
Charcot’s disease of joints is known by its nervous 
associations, and hypertrophic pulmonary osteo- 
arthropathy (p. 19) by precedent affections of the 
chest. Chronic synovitis of traumatic or consti- 
tutional origin may be occasionally mistaken for 
rheumatoid arthritis ; but the presence of the latter 
disease in several joints, probably symmetrically, 
should remove all doubt. Rheumatoid arthritis 
of the hip and shoulder has been confounded with 
‘ dislocation ’ and ‘ intracapsular fracture. * 

Prognosis, — The prognosb of this disease is 
favourable as regards life, but unfavourable as 
regards cure, comfort, or ability to follow active 
biSily employment. The prop;nosis is much better 
in the rich, who can seek relief by change of climate 
in the earlier stages, than it is among the poor, in 
whom the disease must in a measure be allowed to 
pursue its progressive course. 

Treatment. — The treatment of rheumatoid 
arthritis must be applied in two directions; first, 
to arrest, if ptwsiple, the morbid process ; and 
secondly, to relieve distress and disability. In a 
large number of cases the second indication only can 
be fulfilled, for the disease is frequently too ad- 
vanced, or the circumstances of the patient are too 
poor, to afford a prospect of cure. 

In the early stages of the disease much can be 
done by energetic treatment, which must be partly 
constitutional and partly local. If circumstances 
permit, the patient should be advised to visit, 
according to the season of the year, the baths either 
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of Great Britain, of Germany, or of France in 
summer, or the Algenan springs, the French 
Riviera, or Italy in winter. Buxton, Bath and 
Strathpeflfer are the best home baths. Aix-les- 
Bains, Aix-la-Chapelle, Baden-Baden and Wies- 
baden may be recommended from May till Septem- 
ber. The other places named, especially Hammam- 
R’Hira, in Algiers, are winter resorts. At all pro- 
perly appointed bathing establishments massage 
now forms a part of the treatment. The climate of 
Egypt proves beneficial in some instances, while a 
voyage to the tropics or subtropics will suit other 
patients j and in every case a bright, dry, cheerful 
locality should be selected for residence if possible. 
See Mineral Waters. 

The most valuable internal remedies for rheu- 
matoid arthritis are cod-liver oil, iron, quinine and 
arsenic Cod-liver oil should be taken regularly 
if the digestion permit Either iron or arsenic, or 
the two combined, should be taken in full doses for 
periods of weeks or months, and their effects care- 
fully noted Sir Alfred Garrod especially recom- 
mends the syrup of ferrous iodide For acute dis- 
tress, particularly pain, salicylates may sometimes 
be given with success In obstinate cases a trial 
should be given to potassium iodide, and to guaia- 
cum. 

The diet should be carefully ordered While 
all excess is avoided, as well as indulgence in malt 
liquors and rich indigestible dishes, a generous 
supply of mixed animal and vegetable food and 
wholesome stimulants will be found to be most 
suitable The patient should take advantage of 
every possible opportunity of enjoying daily out- 
door exercise in fresh air and sunshine The cloth- 
ing must be warm, flannel or other woollen material 
being worn both summer and winter. Great care 
must be exercised to avoid cold and damp, in the 
routine of daily life and in the choice of a resi- 
dence 

The local treatment is to be considered of hardly 
less importance than the constitutional On the first 
appearance of the disease, counter-irntation should 
be freely employed around the jomts by means of 
tincture or of strong solution of iodine, which may 
be used until the skin becomes of a mahogany 
colour The joints should then be carefully pro- 
tected by cotton-wool or flannel, and kept at rest by 
means of bandages or other means of support, ac- 
cording to the part that is involved At the end of 
the sub-acute attacks of the disease, efforts must be 
made to restore the healthy nutrition of the affected 
joints by removal of the support, and by local 
stimulation and graduated exercise. Joints that 
can be easily reached should be thoroughly fomented 
night and morning, by wrapping a piece of dry 
•cambric or flannel around them, and sponging 
water over this, as hot as can be borne After ten 
minutes of such treatment the joints should be un- 
wrapped, carefully dried, and then thoroughly 
rubbed, either with a stimulating liniment, such as 
the turpentine or acetic turpentine liniment, with a 
mild mercurial ointment, or with some bland oil, 
such as cod-liver oil or goose-grease. A light warm 
covering is then to be apphed. The effect of local 
treatment of this kind, if pursued steadily, is often 
remarkable, mobility being restored m cases where 
the joints have been useless for months. 

In very advanced cases ^ especially in old subjects, 
it 18 manifestly unreasonable to expect much im- 
provement. Anodyne treatment is then chiefly 


called for, and a good deal can be done in this 
direction by suitable mechanical arrangements and 
well-chosen local apphcations, the preparations of 
opium being, of course, the most successful. Phena- 
;(one may relieve pains and spasms of the cnppled 
limbs The general health will demand support 
by a well-regulated diet, residence in a warm, dry, 
moderately bracing chmate, and the internal treat- 
ment suggested above. 

J. Mitchell Bruce 

RHINITIS {pisj the nose). — Nasal catarrh. See 
Nose, Diseases of 

RHINOLITHS — 5^^ Nose, Diseases of; and 
Concretions. 

RHINOPHYMA — See Acne Rosacea, 

RHINORRHCEA — See Nose, Diseases of. 
RHINOSCLEROMA.— Nose, Diseases of. 

RHINOSCOPY — See Nose, Examination of. 

RHONCHAL FREMITUS -A physical sign, 
appreciated on palpation of the chest, elicited by 
the act of breathing when certam secretions or 
other materials are present in the larger air-tubes 
or in a cavity See Physical Examination. 

RHONCHUS {p4yKa)t I snore). — Rhonchi are 
sounds heard on auscultation when the air-channels 
are partially obstructed. The term is restncted by 
some authors to the so-called dry and more or less 
musical sounds produced in the bronchial tubes, for 
instance, sonorous and sibilant rhonchus ; the 
bubbling and crepitating sounds in chest-disease 
being spoken of as rdles. By other authorities, 
again, all such sounds, whether sibilant or crackling, 
are described either as rhonckt or as rdles^ the 
terms being interchangeable See Physical 
Examination. 

R. Douglas Powell. 

RIBS, Diseases of Chest- walls. Mor- 
bid Conditions of , and Chest, Deformities of. 

RICKETS (O. E wnkken^ to twist). — Synon. . 
Rachitis , Fr. Rhachitisme ; Ger, Rhachitis ; 
Englische Krankhett. 

Definition. — A general disease, affecting the 
nutrition of the whole body, arresting natural 
growth and development ; perverting and delaying 
ossification ; retarding dentition ; causing the bones 
to become soft, and to yield to pressure, and the 
muscles and hgaments to waste , and m many cases 
producing alteration of the brain, hver, spleen, and 
lymphatic glands 

^Etiology.— R ickets is the consequence of slow 
impairment of nutrition, and the causes which pro- 
duce It are principally — bad feeding, foul au, damp 
cold rooms, want of sunlight, want of exercise, 
and want of cleanliness. Of these, perhaps the 
first two have the greatest influence in causing the 
disease ; for if the quantity of nutntive material 
introduced into the system be restncted by an im- 
proper selection of food, and if the oxidation of 
waste matters be hindered by an insuflicient supply 
of fresh air, mterference with nutrition is neces- 
sarily carried to a high degree. A pure bracing air 
Will by Itself do much m counteracting the effects 
of an improper dietary, for it has b^n noticed 
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that injudicious feeding is less hurtful in country 
places where the air is dry than in large towns. 
This, however, may be pMtly explained by the 
greater vigour of the digestive oi^ns in the former 
case, enabling the child to derive nourishment from 
food which, under other conditions, would be in- 
nutritious. Some children are affected more readily 
and more severely by these causes than others, for 
tht more the strength of the child is reduced before 
the actual exciting causes of the disease come into 
play, the more quickly does the patient fall a victim 
to their effects. Therefore, all influences which 
impair the general strength, such as weakness in 
the parents, or, in the case of the child himself, an 
attack of acute disease, or even unusually trouble- 
some dentition, must be looked upon as predis- 
posing causes of the disorder. There is no proof 
that rickets is hereditary. A tubercular family pre- 
disposition renders the occurrence of rickets un- 
likely. Some years ago a distinguished foreign 
physician attempted, by arguments drawn chiefly 
from morbid anatomy, to prove rickets to be inva- 
riably a consequence of inherited syphilis ; but the 
reasons for rejecting th.i hypothesis are over- 
whelming. 

Anatomical Characters. — The bones are 
affected in three ways : growth is retarded ; the 
spread of ossification into parts still cartilaginous 
is interfered with ; and bone already ossified is 
softened. The growth of bone is not completely 
arrested ; it rather becomes irregular. There is 
considerable development of the cartilaginous epi- 
physes, and also of the fibrous periosteum ; but 
these parts ossify incompletely and slowly ; and as 
the normal increase in size of the medullary cavity 
continues in the usual way, the bone comes gra- 
dually to consist less and less of osseous substance, 
and more and more of, as yet, unossified matter 
proliferated at the circumference. It is in this way 
that the bones become soft, and not from any 
abnormal absorption of earthy salts from bone 
already ossified. The process of calcification itself, 
besides being retarded, is abnormal : it has indeed 
been described as rather a process of petrifaction 
than of true ossification. On account of the soft- 
ness of the long bones, serious deformities ensue, 
as will be afterwards described. The flat bones 
become greatly thickened from proliferation of the 
periosteum. This is especially noticeable at the 
edges of the cranial bones ; and when ossification 
is completed, the sutures of the skull can be felt to 
be prominent. In parts, however, and especially in 
the occipital bone, the osseous substance becomes 
thinned in places from absorption under the pres- 
sure of the growing brain. This condition, which is 
called ‘ craniotabes * (p. 350), can be detected by 
palpation. Ossification is very slow in the cranial 
bones, and the fontanelle often remains open long 
after the end of the second year. See Skull, Dis- 
eases of. 

The liver, spleen, lymphatic glands, and kidneys 
are sometimes enlarged. The increase in size is due, 
not to the presence of any foreign growth or deposit 
in these organs, but to irregular hypertrophy of 
their fibrous and epithelial elements, conjoined 
with a deficiency in earthy salts— an alteration 
analogous to the changes in the bones. The brain 
is enlarged from an increase of the neurc^lia, not of 
the nerve-elements. The voluntary muscles are 
small, pale, flabby, and soft. Under the microscope 
their striae are seen to be indistinct. The urine 


contains less urea and uric acid than natural, but 
more phosphates, especially phosphate of lime. 

The exact nature of rickets has yet to be dis- 
covered. All evidence is against the hypothesis 
that the nutritive fault lies in the excessive forma- 
tion of lactic acid, as suggested by Heitzmann, or 
that the complaint is produced by deficiency of 
lime in the foodi as was at one time supposed.- 
Mercoli and others attribute the disease to a 
process of auto-infection by streptococci and staphy- 
lococci. According to tWs theory the organisms 
are absorbed from the alimentary canal into, the 
blood and are deposited in the various organs, 
especially in those parts— such as the nervous 
system and the bones — where development is most 
active. In the bones they set up a chronic osteo- 
myelitis of a special type. 

Symptoms. — In most cases the symptoms proper 
to rickets are preceded by others which indicate a 
certain amount of interference with the digestive 
functions. There is occasional vomiting ; the 
bowels are often relaxed ; and the motions are 
habitually loose, pasty- looking, and offensive. 

The beginning of the disease is marked by pro- 
fuse sweating of the head, face, and neck ; this is 
especially seen if the child fall asleep either at 
night or in the day. Almost at the same time he 
begins to throw off the bed-clothes at night. He 
will do this even in winter, and may be seen lying 
almost naked in the coldest w^eather. Characteristic 
changes soon occur in the bones. The ends of the 
long bones enlarge ; the flat bones become thick- 
ened ; and all the bones lose their firmness and 
grow softer. These changes affect the osseous 
system as a whole, and lead to serious deformities. 
If the child had been able to walk, he becomes 
unsteady on his legs, or even loses the power of 
walking altogether. He sits or lies about ; is 
drowsy in the daytime ; and at night moves his 
head restlessly from side to side, so as in many 
cases to wear the hair oft' the occiput. The flesh is 
soft and flabby ; the motions remain loose and 
offensive ; and the child appears to be occasionally 
troubled with abdominal discomfort, for he may be 
found asleep in his cot, resting upon his hands and 
knees, with his head buried in the pillow. When 
the bone-affection is pronounced the child shows 
strong dislike to being touched or played with. 
This wish for quiet is usually ascribed to tender- 
ness, but is more probably occasioned by the know- 
ledge that movement hurries the breathing and 
raises a demand for air which the chest -wall with 
its softened ribs is unable to satisfy. If evident 
tenderness be present, the symptom usually indi- 
cates that the case is becoming complicated with 
scurvy. 

A prominent symptom in rickets is the deformity 
produced by alterations in the shape of the skeleton. 
The soften^ ribs yield readily to pressure, and it is 
to pressure, and not to the force of muscular action, 
as was at one time supposed, that the distortions 
are chiefly due. The long bones become bent and 
twisted. The direction of the bending depends 
upon the direction in which the force of pressure 
is applied, and in the lower limbs will therefore 
manifestly vary according as the child can or cannot 
walk. Sometimes, however, if the disease begins 
before the child is able to support himself upon his. 
feet, the lower limbs may escape deformity alto- 
gether, In such cases they are usually small and 
thin, with weak, flabby muscles; but the bones 
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themselves are straight. Force of gravity is another 
cause of deformity of bone. Thus, in the humerus 
there is often a curve where the deltoid is inserted. ; 
this IS produced in great measure by the weight of 
the hand and forearm when the limb is raised by 
the deltoid muscle 

The skull is elongated from before backwards ; 
the anterior fontanelle is wide , the sutures are 
thickened ; the forehead is high, square, and some- 
times prominent ; and the head generally looks large 
By palpation of the occiput the condition named 
* craniotabes ’ can sometimes be detected early in 
the disease The face appears unduly small when 
compared with the head, for the growth of the 
facial bones is arrested. On account of this pause 
in the development of the jaw-bones dentition is 
delayed ; but the teeth are not only slow to appear, 
they are also deficient in dental enamel, so that 
they are no sooner cut than they begin to decay 

The spine is curved on account of muscular and 
ligamentous weakness , and if this weakness be 
great, the natural posterior curve of the spine is so 
much exaggerated as almost to simulate angular 
curvature It disappears, however, at once when 
the child is lifted up by the shoulders Sometimes 
the spine is curved laterally 

The deformity of the chest has the following 
characters The softened ribs sink in so as to pre- 
sent a groove passing downwards and outwards on 
each side of the sternum The bottom of the 
groove is formed more by the ribs than the carti- 
lages, so that the enlarged ends of the ribs, looking 
like a row of beads under the skin, can be seen 
lying along the inner side of the groove. The 
sternum is forced forwards by this bending of the ' 
ribs, and the antero-posterior diameter of the chest 
IS increased. The deformity is due to the pressure 
of the external air In healthy breathing this 
pressure is overcome by the resistance of the thoracic 
walls, aided by the force of the inspired air In 
the rickety child the resistance offered by the 
softened ribs is greatly reduced, and they therefore 
sink in at the parts where they are least supported 
On account of the softened state of his ribs, the 
breathing of a rickety child is quick and labonous. 

The pelvis is pressed upon from above by the 
spine and the abdominal contents, from below by 
the heads of the thigh-bones ; and the direction of 
these forces vanes according to the position of 
the child The general shape thus produced is 
triangular, and the pelvic cavity is often greatly 
narrowed. 

A rickety child is short for his age ; for his limbs, 
besides being bent, are stunted, growth in them 
being more or less arrested His joints are large, 
and loose from relaxation of the ligaments. If the 
disease be severe, the child gets ansemic and wastes, 
and the muscles become very flabby and small 
His belly is big, even where there is no splenic en- 
largement, from shallowness of pelvis ana fiatulent 
accumulation. Such children give little trouble. 
They are quiet, and seldom cry if left alone They 
are late in walking, late in talking, cut their teeth 
late, and m nursery phraseolc^ are ‘backward 
children ’ 

Complications.— O ne of the chief character- 
istics of nckets is the intense sensUweness to cold 
with which It IS always accompanied ; and it is to 
chills in different forms that a large proportion of 
deaths occurring in this disease must ^ attributed. 
A catarrh may affect the chest or the belly, and in 


either case the complication is a very dangerous 

one. 

A pulmonary catarrh in a young child shoulh 
never be made light of, on account of its tendency 
to cause collapse of the lung , and if the child be 
subject of rickets, the danger is really imminent oa 
account of the softness of the nbs. 

If the chill affect the abdomen, as it is very apt 
to do, an intestinal catarrh is set up ; and unless 
the diarrhoea be quickly arrested, the strength of 
the child becomes senously reduced. 

Besides its influence in increasing the suscepti- 
bility of the body to cold, nckets also heightens 
the nervous excitability of the child This effect is 
not a common result of mere weakness, fof m an 
ordinary case of malnutntion with wasting, the 
natural sensitiveness of the netvous system to ex- 
ternal impressions is impaired It must be there- 
fore looked upon as a pecuhanty of the nckety 
state Its effects are seen in the attacks of 
laryngismus stndulus, tetany, rotatory spasm, aad 
convulsions to which these children are so liable 
Few cases of laryngismus occur in children who are 
not the subjects of rickets Such patients usually 
have carpo-pedal contractions, and are liable to be 
convulsed upon the very slightest provocation On 
account of the backwardness of the teeth in this 
disease, all nervous derangements are commonly 
attnbuted to dentition , but in nckets dentition, 
although delayed, is not necessarily troublesome ; 
in fact, the teeth, when they appear, are often cut 
with singular ease 

Another important complication is infantile 
scurvy ; indeed, in the child scurvy is rarely seen 
apart from nckets It is not that the complaint is 
due directly to the general impairment of nutntion 
upon which the nckety state depends, but that 
owing to the impoverishment of the blood the patient 
has become peculiarly susceptible to a scurvy diet, 
and if fed largely upon tinned foods rapidly develops 
the disease 

Infantile scurvy is rarely seen before the sixth 
month, and is most common between the tenth 
month and the twelfth For some days the infant 
IS noticed to be getting pale and spiritless , then 
suddenly he shows signs of pain when he is washed 
and dressed The legs are evidently tender. If 
able to stand, the child refuses to put his feet to the 
ground, and cnes if required to do so. He shows 
a great dislike to movement, and as the tenderness 
increases begins to keep his lower limbs flexed 
upon his body He lies quietly in his cot, some- 
times moans as if in pain, and screams at the 
slightest touch At this time the lower parts of the 
thighs, the knees, or the legs may be noticed to be 
swollen, but the colour of the skin is unaltered. The 
swelling IS bilateral and is due to extravasation of 
blood beneath the periosteum. As a rule it is 
limited to the parts named, but in exceptional cases 
may affect the arms, especially about the elbow and 
wrist or the shoulder Sometimes there is slight 
oedema While these local symptoms contmue 
there may be moderate fever (ioi®-ioa® at night), 
but more often the temperature is normal. The 
complexion is pallid, with a funt sallow tint ; and 
the child IS very feeble and sweats profusely. There 
are usually petechise and brmse-like patches on the 
skin, and hsemorrhages may occur from the nose, 
the bowels and the udney ; indeed, hsematuria is 
a far from uncommon sym^om. If a tooth has been 
cut, the gums may be spongy and sore, and they 
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are sometimes excessively swollen. If, however, 
the complication occur before dentition has begun, 
the gums ire rarely affected. In the worst cases 
there may be sej^ration of the epiphyses of the 
affected bones. The child then ceases to flex the 
limb, and lies with it stretched out as if paralysed. 

Under appropriate treatment improvement is 
rapid. In an ordinary case the more urgent 
symptoms subside in a few days, and even in bad 
cases recovery is rarely long delayed. A separated 
epiphysis under favourable conditions becomes 
again united with the bone, and the patient quickly 
r^^ns colour and strength. See Scurvy. 

Sometimes rickets is accompanied by chronic 
kydroc^halus j the excess of fluid is, however, small. 
This complication is often suspected where it does 
not really exist. 

Diagnosis. — When the symptoms of rickets are 
well marked, the bony distortions themselves are 
sufliciently characteristic to make the nature of the 
disease unmistakable. It is, however, of great im* 
pK>rtance to recognise the early symptoms of the 
disorder, so that by prompt treatment we may pre- 
vent the osseous and other changes taking place. 
It must be remembered that loss of flesh is a late 
symptom, and that a rickety child is not necessarily 
a thin one. If an infant pass the ninth month 
without any appearance of a tooth j if his wrists en- 
large ; and if on enquiry we find that he is subject 
to head-sweats at night, and likes to lie naked in his 
cot, the dia^osis of rickets may be made without 
hesitation. Weakness of the legs in a young child 
is often a source of anxiety to parents, and a medi- 
cal practitioner is consulted because the child is 
twelve months old and cannot stand. In these 
cases the early signs of rickets will almost certainly 
be discovered. Looseness in the joints is common 
in those cases of rickets, where the symptoms of the 
disease manifest themselves at the end of the second 
year. The relaxation of the ligaments is not as a 
rule combined with much bone-deformity, although 
it may be so. Weakness of the legs from rickets is 
distinguished from essential paralysis by the fact 
that, although there may be no power of standing, 
the child is yet able to move his limbs ; and that the 
muscles, although weak, are not powerless. 

WTien scurvy occurs it is important not to mis- 
^prehend the nature or gravity of the complication. 
Early treatment is essential to quick recovery, and 
delay adds greatly to the child’s suffering, if it do 
not put his life in danger. Marked tenderness in a 
rickety baby should suggest scurvy at once ; and if 
the child scream loudly, while holding both l^s 
flexed and motionless, our suspicions are amply 
confirmed. Even if swelling be trifling or absent, 
gentle manipulation will detect thickening round 
the shaft of the bone at the seat of tenderness. 
This is especially likely to be found round the femur 
for some distance above the knee. In addition, the 
gums may be spongy, although this symptom is 
often absent ; and there may be petechise or bruise- 
like patches, or even unhealthy sores, on the skin. 

Prognosis. — The duration of rickets is dependent 
upon the duration of the causes which produce it. 
So long as the unhealthy influences under which 
the disease originated are in operation, the morbid 
processes continue ; but when a better hygiene is 
adopted, and failing nutrition is restored, recovery 
begins. 

When rccdvery takes place, the symptoms gradu- 
ally become less intense and finally disaiq^. The 


enlargement of the joints greatly diminishes, and 
even the bony distortions become notably reduced, 
while the bones themselves become thick and strong. 
Growth, however, is not rapid, and, if the disease 
have been severe, the child seldom reaches the 
average height. 

When the disease terminates fatally, it is usually 
through one of the complications which have been 
mentioned. Sometimes the child sinks and dies, 
apparently worn out by the intensity of the general 
disease ; but even in these cases the immediate 
cause of death is usually asphyxia, through the 
softened state of the ribs. One cause of the great 
mortality from bronchitis in children is the fre- 
quency with which that complaint attacks rickety 
subjects, even a mild catarrh being dangerous when 
the ribs are much softened. 

In estimating the prospects of recovery in any 
particular case, we must pay attention to the amount 
of chest-distortion ; and to the presence or absence 
of disease of the glandular system. If the ribs be 
much softened, there is always cause for anxiety ; 
and if in a case of pulmonary catarrh there be great 
recession of the lower ribs in inspiration, the con- 
dition is a serious one. The presence of any com- 
plication, except perhaps chronic hydrocephalus, 
necessarily increases the gravity of the case. 

Treatment. — As rickets is the direct result of 
malnutrition produced by the unwholesome con- 
ditions in which the child has been living, our first 
care must be to alter these conditions. We must 
see that the living-rooms are thoroughly ventilated ; 
that the child is taken out regularly into the open 
air ; that he is warmly dressed ; and that in his 
daily bath the washing-process is conducted rapidly 
so as to avoid a chill. We must next select for the 
patient a diet which is at once sufficiently digestible 
and nutritious. The term ‘ digestible ’ as applied 
to diet is a relative term. Food digestible to one 
infant is indigestible to another, and food readily 
digested by a child in his natural state of health 
becomes indigestible to him when his stomach is 
temporarily weakened by teething or any febrile 
attack. It is not, however, sufficient that the diet 
should be digestible; it must also be nutritious. 
Children kept too long at the breast frequently be- 
come rickety, even although fed at the same time 
upon other and suitable focd ; for the watery breast- 
milk, which forms the principal part of their diet, 
is sufficient by its bulk to satisfy their desire for 
food, without supplying the required nourishment 
to the tissues. Rickety children at the breast should 
at once be weaned, and, if under twelve months 
old, should be fed principally upon milk guarded 
with saccharated solution of lime, in the proportion 
of fifteen drops to the bottleful. They may take, 
besides, broths, bread and butter, and occasionally 
the yolk of an egg lightly boiled or beaten up with 
milk. Instead of bread and butter, the milk may 
be thickened for some meals with Chapman’s wheat- 
flour baked in an oven ; but farinaceous food should 
be given with very great caution to these children, 
on account of their tendency to acid indigestion, 
which renders a starchy diet particularly likely to 
disagree. Under twelve months of age the child 
can seldom bear more than one teaspoonful of a 
farinaceous powder twice in the day. After the 
first year, strong beef-gravy; and- flower of broccoli 
stewed, maybe added to the diet. At sixteen or 
eighteen months old, a little mutton may be given, 
carefiilly pounded in a warm mortar. A mealy 



RICKETS . 


RIGIDITY 




potato, well boiled and mashed, may be allowed, 
out the effect of all farinaceous food is to be care* 
fully watched. The presence of flatulent pains 
IS a sure sign that the proper quantity has been 
exceeded. Often in rickets digestive power is very 
feeble, so that even with the most carefully regu- 
lated diet improvement is halting and progress slow. 
When this is the case, great advantage may be 
denved from the use of papain, givmg one grain in 
a teaspoonful of water with a gram of bicarbonate of 
sodium immediately before each meal. 

The diet and general sanitary arrangements having 
been regulated, the secondary question of drug- 
giving has to be considered. Before adopting tonic 
treatment, it is important to improve the condition 
of the bowels A dose of castor-oil or of rhubarb 
and bicarbonate of sodium should be given to clear 
away undigested food, and afterwards a few grains 
of bicarbonate of sodium with a drop of tincture of 
opium in a little aromatic water will soon remove 
the offensiveness of the motions Citrate of iron 
may then be ordered, and the child should begin at 
once to take cod-liver oil The dose of the oil 
should be small at first (tt\. xv-xx), and while it is 
being taken, the motions should be watched for any 
appearance of oil in the stools ; if this occur, the 
dose is too large, and must be diminished As con- 
valescence advances, other medicines may be given ; 
and iron wine, quinine, and reduced iron are all 
useful So long as the previous directions have 
been attended to, the exact tonic used is of com- 
paratively little moment ; but cod-liver oil should 
never be omitted from the treatment Lime has 
been strongly recommended by some authors, but 
according to the wnter’s expenence is of little value 
unless combined with iron It may once more be 
repeated that in rickets the success of treatment is 
in direct proportion to the conscientiousness with 
which the rules relative to diet and general manage- 
ment have been earned out , and the mother should 
be made to understand that the child’s recovery de- 
pends upon her own watchfulness and care 

The osseous deformities can be prevented, to a 
certain extent, by hindering the child from walking 
while the bones are still soft The bowing of the 
legs is often owing to the child’s getting upon his 
feet before the bones have become sufficiently con- 
solidated to bear the weight of the body In these 
cases light well-padded splints which project below 
the feet will be the best safeguard When the 
ligaments of the joints are loose and weak, the 
joints may be much strengthened by a well-fitting 
silk elastic support 

After the tenderness of the body has subsided, 
the child should be well shampooed, especially 
along the spine, both morning ana evening 

With regard to the complications— diarrhoea and 
pulmonary catarrh must be treated upon ordinary 
principles. A good flannel bandage very much 
diminishes the tendency to relaxation of the bowels, 
and is of further value in retarding the too rapid 
descent of the diaphragm, and so in dimimshing to 
a certain extent the recession of the chest-walls 
during inspiration. If convulsions occur, search 
must be made for any local disturbance which may 
have set them up. This is often some form of gastro- 
intestinal irntanon.^ It must be remember^ that 
the abnormal sensitiveness of the nervous system in 
this complaint renders the patient peculiarly re- 
sponsive to such unpressions, and that the beginning 
of the infectious fevers and the agitation of whoop- 


ing-cough are more hkely than in a morn healthy 
child to be followed by nervous phenomena. Rota- 
tory cervical spasm is often qmckly cured by a few 
n^htly doses of rhubarb and soda, at the same time 
reducing the quantity of starch and other add* 
making matters in the food. The same may be 
said for the milder cases of tetany. The more 
severe form of the latter disease yields only to the 
measures which are effectual in subduing the nckety 
condition, viz. wise feeding, fresh air and tonics. 
It IS, however, often obstinate, and may only sub- 
side as the original disease dedines Chloral hydrate 
and other nervine sedatives are of small value in re- 
ducing the spasms {see Convulsions in Children ; 
and Head-nodding of Infants). Laryngismus 
stndulus IS often cured at once by bathmg whole 
body twice a day with water of the temperature of 
70® F. while the child sits in hot water. At the 
same time it is well to remember that these attacks 
are usually significant of the presence of adenoid 
vegetations in the naso-pharynx, and are apt to re- 
turn unless the vegetations be removed. 

The moment scurvy is detected, the child’s diet 
should be revised He should be given plenty of 
fresh cow’s milk, and this may be thickened once 
or twice a day with a well-boiled potato. For 
medicine, half a gram of qumme dissolved m a 
teaspoonful of fresh lemon-juice can be given three 
times a day If the gums are spongy, Cheadle’s 
recommendation of the glycerines of tannic acid 
and carbolic acid (fifteen drops of each m an ounce 
of water) is useful, applied with a soft brush. The 
legs, if tender, should be supported by a soft 
cushion behind the knees If the epiphyses have 
separated light splints must be applied 

Eustace Smith. 

RICKETS, FCETAL.— Achondroplasia. 

RICKETS, SCURVY. — See Rickets, p. 1429 ; 
and Scurvy, p 1469 

RIGIDITY {rtgtdusy cold, frozen, stiff) — 
Synon. Fr Ri^iti y Ger Starrheit — This term 
implies the existence of a more or less fixed con- 
dition in parts that ought to be freely movable. It 
is a state met with principally in the limbs, where 
It IS dependent upon certain unnatural conditions of 
the joints or of the muscles, either separately or in 
combination It may, however, occur m the trunk 
as a whole, or in the neck, owing to the existence 
of tetanic or tonic spasms m muscles, due to one or 
other of various causes The valves of the heart,^ 
and the arteries, when stiffened by fibrosis, are said 
to be rigid Again, it is a term commonly apphed 
to a condition ot the ‘ os uten ’ during partuntion^ 
in certain women, in whom the orifice of the wom1» 
does not dilate coordinately with the increase in 
force of the uterine contractions The term is also, 
sometimes used in connection with the features. 
Marked rigidity of a limb at this or that articula- 
tion often results from joint-disease. Perhaps 
frequently, however, ngidity in a hmb is pnmuily 
dependent upon altered functional or nutnUve con- 
ditions of its muscles, which may or may not be 
associated with actual paralysis imphcatmg the same 
parts. 

Numerous cases exist in which, without thu 
existence of paralpis, or with a comparatively 
small amount of it, tonic spasms occur in the 
muscles of a hmb, so as to entail rigidity (r#c. 
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Spasm). This may be met with, for instance, in 
hysteria, and in the early stages of some spinal 
diseases, more especially in primary lateral sclero^, 
or in^the form of paralysis that goes with Pott’s 
disease. 

More fr^uently still, however, rigidity is found 
in association with distinct paralysis. For many 
years a distinction has been made between two 
lands of rigidity associated with paralysis ; the one 
of which, known as Nearly rigidity,’ is apt to super- 
vene with or a few days after the onset of a cerebral 
or spinal paralytic affection ; while the other, knovm 
as Mate ngidity,’ comes on rather in old cases in 
which mere paralysis with daccidity of muscles may 
have been previously present. The former is now 
believed in many cases to have a tendency to pass 
into the latter form ; and where this becomes well- 
developed, it is commonly associated with a 
secondary or with a primary sclerosis of the corre- 
sponding lateral column of the spinal cord, even 
though the initial paralysing lesion may be in some 
portion of the motor tract of the opposite cerebral 
hemisphere {see Spinal Cord, Diseases oO* In 
‘ early rigidity * we have to do with mere functional 
changes in the muscles, and the condition itself of 
rigidity is not constant ; it intermits from time to 
time during the day, and commonly disappears 
during sleep. But in Mate rigidity,* associated 
with extensive secondary degenerations in the spinal 
cord, the nutrition of the nerves, as well as of the 
muscles and their tendons, appears to suffer, and 
that, for the most part, in an irretrievable manner. 
This more severe condition of rigidity is associated 
with actual shortening of muscles or tendons, and in 
this stage but little, if any, difference exists between 
the degree of rigidity of the limbs by night and by 
day. See Motility, Disorders of. 

H. Charlton Bastian. 


RIGOR.— Synon. : Shivering Fit ; Fr. Frisson ; 
Get. Schuttelfrcst \ Fieberfrost, 

Definition. — A group of phenomena the essen- 
tial constituent of which is a series of clonic mus- 
cular contractions accompanied by a rise of tem- 
perature, and by various subjective sensations, 
-chiefly of cold and heat. 

Description. — A rigor generally commences 
with a sensation of chilliness referred to the back 
-or the extremities, accompanied by a feeling of 
wretchedness and by headache. The extremities are 
■cold, blue and pinched, and their surface-tempera- 
ture is lowered. The patient usually sits or lies 
liuddled up, heaping coverings on himself in his 
•endeavour to keep warm. The respirations are 
shallow and burned, the pulse small and rapid. 
Kausea is frequent and actual vomiting ma^ occur. 
The internal temperature of the body is raised and 
Idle sur£u:e of the trunk may feel unduly hot 
After this condition has lasted a varying period the 
actual rigor occurs. This consists of a series of 
involuntaiy clonic contractions, commencing in 
the muscles of the lower jaw, and causing chatter- 
ing of the teeth. The clonic contractions then 
spread to the muscles of the trunk and limbs, 
and may cause sufficient movement to shake the 
bed or (diair occupied by the patient. These con- 
tracdoiis last for a period varying from a few 
seconds to two hours, and are succeeded by a 
ffeoeral fltablog of the skin, accompanied a 
tedim; of heat and thirst and by copious persptm- 
^on. llie polM becomes fliU and oounmng, and 


the temperature begins to fall The headache con- 
tinues, out consciousness is rarely lost during the 
attack, thot^h mental processes are interfered 
with, irritability being often marked at the onset of 
the attack. 

The rise of temperature which accompanies the 
occurrence of rigors is always rapid, but the 
actual degree of pyrexia does not appear to influ- 
ence the severity or duration of the rigors them- 
selves. The rigors do not occur at the maximum 
temperature, but usually, when the temperature 
has reached about one-half to two-thirds of its maxi- 
mum. The rigor itself may be single, or may 
occur as a series of shivering fits following quickly 
on one another. Death rarely, if ever, takes place 
during a rigor. 

/Etiology and Pathology.— In the pheno- 
mena above described we recognise fhe action of 
the central nervous system. The vaso-motor, 
respiratory, vomiting and thermotactic as well as 
the motor and psychical centres are involved. 
The phenomena are not to be explained by the 
existence of any special centre concerned with the 
production and control of rigors, but seem rather 
to indicate the existence of some toxic agent 
or agents in the circulation, causing inhibition of 
the highest — i.e. controlling — function of various 
cerebral centres. Thus, in the rise of temperature, 
shivering, vomiting, altered pulse and respiration 
and altered sensations we see interference with 
centres we have reason to locate in very different 
parts of the central nervous system. The similarity 
rigors bear to one another, their usually short dura- 
tion, and the fact that paralysis does not follow 
the muscular movements indicate that we have to 
deal with a withdrawal or suspension of normal in- 
hibition from, rather than a direct stimulation of, 
the various centres. Pyrexia itself cannot be 
assumed to be the direct cause of the rigors, nor 
can mere change of temperature, for, although we 
find some of the phenomena, such as the sensation 
of cold, and the transient shiver as the result of 
sudden exposure to cold, yet true rigors do not 
occur when the temperature rises slowly, nor when 
it falls rapidly. 

A consideration of the conditions under which 
rigors occur enables us to distinguish two main classes 
of agents causing them : (i) Those in which we must 
assume the presence of certain poisons in the general 
circulation — toxic rigors ; and (2) those in which the 
rigor appears to depend on the existence of some 
peripheral mechanical irritant which acts on the 
sensory nerves, chiefly on those distributed to the 
mucous membranes ; these may be distinguished 
at sensory or algesic rigors. 

(i) Toxic rigors. — It is probable that several 
toxic agents are capable of giving rise to rigors, 
since rigors are common to so many different 
acute specific diseases. The toxic agents we 
assume to be the cause of these rigors may be 
elaborated within the body itself, as in the case of 
the virus of an acute specific disease. In the case of 
malaria the occurrence of rigors corresponds to the 
stage of sporulation of the parasite in the blood 
{see Malarial Disease). When rigors occur in 
the course of diseases attended by suppuration the 
rigors dd not always coincide with the formation of 
fresh fod of pus. Repeated" rigors may occur with 
a single focus of suppuration. In those cases where 
transfusion with normal saline solution has been 
followed by rigCrs it is probable that some chemicaL 
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substances fonned within the body are dissolved and 
carried to the central nervous system by the blood- 
stream, and in the cases where rigors have followed 
the introduction of antitoxin into the body a similar 
sequence of events may likewise be assumed. 

(a) Smsory rigors , — In some healthy individuals 
a sudden exposure of the skin to cold, or the mere 
passage of unne over the mucous membrane of the 
urethra, is accompanied by a transient shiver re- 
presenting in miniature the clonic muscular con- 
tractions of a ngor. 

As the result of more intense stimulation of the 
nerves of the mucous membrane we produce phe- 
nomena approximating a true rigor Thus, directly 
after the passage of a catheter in some people^ a 
marked shiver may occur, or there maybe a definite 
ngor, with rise of temperature and the other sym- 
ptoms of a true rigor, occurring a few hours after 
interference with the unnary passages A con- 
dition analogous to this form of ngor is not infre- 
quently observed soon after the act of partuntion, 
and has no grave significance Diffenng from these 
in the fact that they are attended by severe pain 
are the ngors due to the presence of unnaiy or 
biliary calculi, and occasionally of foreign bodies 
or faecal masses in the intestine The ngors which 
occur under these conditions are probably due 
either to the reflex action of the nervous system in 
response* to a painful impression, or to toxic agents 
introduced at the site of mechanical irntation or 
denved from the tissues which have been injured 
If this second view be correct, all causes of ngors 
may be included in one class — the toxic agents 
That this is unlikely is shown by the fact that in 
the case of rigors following the passage of a catheter 
or after injunes to the urethra, the ngors may 
actually occur before the catheter has been with- 
drawn,’ or while urine is first passing over the 
urethral lesion, and before time has been given for 
the absorption of any toxic matenal In many cases 
of ngors accompanying the passage of calculi, there 
has been found no evidence of laceration, ulceration, 
or other injury to the urinary or biliary passages, 
and the frequency of intestinal ulcerations, and the 
ranty of rigors traceable to an intestinal lesion, 
would all seem to negative the view that such 
rigors were due to a toxic absorption 

Although rigors may be produced as the result 
of toxic or of sensory stimuli, their occurrence 
depends very largely on the personal susceptibility 
of the individual. In children ngors are rare be- 
cause their place is taken by convulsions , and in 
epileptics the acute specific diseases are often 
ushered in by a senes of epileptic attacks in place 
of a rigor. 

Significance of Rigors.— Rigors occumng 
at the onset of one of the acutt specific diseases 
have little or no significance. They commonly occur 
at the onset of acute pneumoma, vanola, scarlet 
fever, and erysipelas ; but they may also usher in the 
onset of other acute mflammcUory processes as in 
pleurisy, pericarditis, and peritonitis. There is 
nothing distinctive in the ngors occumng in these 
different diseases, though in some, as in acute pneu- 
monia, there is usually one severe rigor, while in 
others, as m pleunsy, a series of sughter rigors 
occurs ; yet in neither case are they always present, 
nor can a series of slight ngors serve to negative 
the diagnosis of acute pneumonia* A ngor occur- 
ring in the course of an acute specific duteaiemay 
have a much graver significance : it may indicate 
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the formation of some focus of suppuration oir the 
occurrence of some serious oompUcation su^ li 
the supervention of pmcardids in the cotoie of 
pneumonia. In enteric fever rigors may be met 
with either at the onset of the disease or daring its 
course. The initial ngors are rare. Occurring in 
the course of the disease rigors may indicate the 
formation of foci of suppuration, or may be the 
result of intestinal irntation, of which constipation 
IS the most common cause. Osier asserts that 
ngors may be due in some cases to the too free use 
of the antipyretics denved from the coal-tar senes 
Abercrombie has pointed out that ngors in entenc 
fever, occumng independently of perforation or 
pentomtis, are commonest in women, and may 
sometimes be traced to emotional causes. 

At the commencement of an attack of par^ 
oxystnal JuBtnoglobtnurta slight ngors with a nse 
of temperature may take place Rigors may 
accompany the formation of thrombi in the veins, 
or may occur with the formation of an infarctt even 
if this be not infective. In pycemta the ngor 
generally occurs by day, and there is rarely more 
than one in the twenty-four hours Although 
there may be large numbers of suppurating foa, 
there is no relationship between them and the 
number of ngors In infective endocarditis ngors 
are not uncommon. They do not of necessity 
indicate that there is a suppurating infarct. Rigors 
are met with in cases where suppuration occurs in 
connection with veins, especially in the cerebral, 
hepatic and uterine veins 

The formation of abscesses in the substance of 
any organ, and the occurrence of infective inflamma- 
tion of a mucous membrane, as in pyelitis, may be 
accompanied by severe ngors In cases of poisoned 
wounds, such as may result from mfection while 
making a post-mortem examination, ngors may 
occur without any evidence of the formation of any 
focus of suppuration 

Treatment — Rigors themselves do not call 
for any treatment apart from that of the disease 
causing them. With the object of making the 
patient as comfortable as possible dunng the stage 
of shivenng, he should be put to bed and 
kept as warm as possible, l^mg wrapped in 
warm blankets, with foot- warmers, and hot dnnks 
containing a diffusible stimulant, such as alcohol, 
may be given. In this stage, when all the cutaneous 
blood-vessels are in a condition of spasmodic con- 
traction, such vaso-dilatators as nitnte of amyl, 
nitroglycerin, tetramtrate of erythrol, and mtnte 
of sodium have been employed. During the hot 
stage tepid sponging, or even cold sponging, may 
prove gratefiil ; and barley-water or s^a-water 
with fresh lemon in it will be found to give wel- 
come relief to the patient’s symptoms. In malarial 
ngors quinine should be given hypodermically. See 
Malarial Disease 

Arthur F Voelcrer. 

RIQOR MORTIS (Lat. : The stiffness of death). 
Synon. Fr. Riguhti Cadavtnque ; GeR 
Todtenstarre , — The stiffening of the miiscles after 
death, due to coagulation of their plasma. «$Sai 
Death, Signs of 

RINGWORM.— TiNRA TrICOPHYTINA. 

RIOLO, In Italy, near Bologna.— 
beate. sulphurous saline waters. S^ BCinbeaL* 
Waters. 
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RIPPOLDSAU 


ROMEGNO 


RIPPOLDSAU, in the Blaok Forest, Qer- 
many. —Mixed iron waters. See Mineral 
Waters. 

RiSUS 8ARDONICUS or 8ARDON1US 
{risuSi s laugh ; and sardonius, connected with, or 
caused by, the herb sardonia or sardoa^ that is, be- 
longing to Sardinia). — A peculiar expression of the 
fiice, in which the features are distorted by spasm 
of the muscles, so as to present the appearance of 
a painful grin or laugh. It is usually observed in 
tetanus. Su Tetanus. 

RITTER’S DISEASE. — A synonym for Der- 
matitis exfoliativa neonatorum^ — See Fcetus, 
Diseases of, p. 551 ; and Pityriasis Rubra. 

ROBURITE, Poisoning by. — See Dynamite. 

% 

RODENT ULCER. — Synon. : Fr. Cancroids % 
Ger. Epithelialkrebs* — Rodent ulcer must be re- 
cognised as a kind of tumour ; but its exact posi- 
tion among other forms of new-growth is still not 
absolutely decided. Hence, in this work a special 
article is devoted to its consideration. Most 
authors agree in classing it among the epithelio- 
mata — a conclusion which the accumulated evi- 
dence of recent years tends to make practically 
certain. 

Clinical Characters. — Naked-eye appear- 
ances, — A distinguishing feature of most rodent 
ulcers is the fact that ulceration follows pari passu 
with new-growth, the result being that, as in the 
case of lupus, instead of the formation of a swelling 
or tumour, an actual diminution of the size of the 
port occurs. Another characteristic of the disease 
IS, that while it often makes its appearance at a 
period of life which might be considered early for 
an epithelioma, it runs a course of extreme 
chronicity, and rarely, if ever, affects the lymphatic 
glands. ^ Many cases last for twenty or thirty years, 
interfering but little with the general health, and at 
times in part undergoing a process of feeble cicatri- 
sation. In one case observed by the writer the 
cicatrix was rather extensive, and had stood the test 
of a considerable period of time. 

Rodent ulcer begins as a pimple, usually on the 
upper part of the face, and most frequently on the 
side of the nose or about the eye. It is occasionally 
met with in other parts of the face and of the body. 
After this has remained quiescent for a long time, 
perhaps years, ulceration usually occurs, and con- 
tinues to spre^ with great slowness, involving in 
its course every structure that it meets. In rare 
cases, however, there is no ulceration, the charac- 
teristic margin of the growth surrounding a thin 
uniformly smooth cicatrix. Thus in time huge 
caverns are excavated in the face ; the eye-ball 
may be destroyed ; the nose and upper jaw may 
disappear ; and not infrequently, if the disease reach 
the forehead, the dura mater is exposed, and the 
brain is seen pulsating at the bottom of the cavity. 
The appearance of the ulcer is characteristic : the 
surface is glistening, and is covered with very im- 
perfect granulations ; it has an uneven floor, and 
18 mottled with yellow and red; the margin is 
very slightly raised, and somewhat indurated, has 
a purplMyink colour, and is often considerably 
ondermined. The discharge is thin and purulent. 
Cap i llary haemorrhage not infrequently occurs, but 
mm severe bleeding is rare. A section through 
the edge shows the nanow margin of new-growth, 


in which alone the characteristic structure is to be 
made out. Death may occur from old age or other 
causes independent of the disease ; from an attack 
of erysipelas or meningitis, or from marasmus in- 
duced by the constant worry and discharge. 

Microscopioal Appearances and Patho- 
logy. — Many tumours which approach somewhat 
nearly the condition above descnbed will be found 
on examination to possess the structure of a lobular 
epithelioma {see Cancer) ; but the most typical ones 
will usually exhibit something like the appearance 
represented in Plate IV. fig. 3, p. 244. Beneath 
the epidermis, and embedded in a varying amount 
of stroma consisting of more or less well-developed 
fibrous tissue, are large, roundish, and irregular 
masses of densely packed epithelial cells of small 
size, the circumferential ones taking an oval shape, 
while the deeper ones are circular. There is, as a. 
rule, no tendency to the formation of globes ; but, 
in some cases which have run a typical course, 
imperfect nests have been found. The so-called 
prickle-cells are, as far as the writer has observed, 
never seen. The cells are smaller than those 
usually met with in an epithelioma, and suggest the 
origin of the growth from the sweat-glands, a view 
which is favoured by the fact that the epithelial 
masses occasionally assume a more or less distinctly 
tubular arrangement. Strenuous advocates are 
found in support of, and in opposition *to, this^ 
theory of the primary source of rodent ulcer, and 
the same may be said of other hypotheses, such as 
that it starts from the hair-follicles or the sebaceous 
glands s hut, in default of stronger evidence^ than 
is at present forthcoming, it would be unwise to 
dogmatise upon the question. 

Prognosis.— T he prognosis in a case of recent 
ulcer may be implied from what has been said of 
its clinical features, course, and terminations. 

Treatment. — The obvious treatment is free 
removal by the knife in the early stages. The 
method of scraping with a sharp spoon, which is 
not infrequently adopted, is not so likely to reach 
the limits of the disease, and does not seem to have 
suflScient theoretical or practical evidence to sup- 
port it. C. H. Moore was a strong supporter of 
the plan of removing even very large ulcers; he 
was in the habit of proceeding with the knife as 
far as prudence woula allow, and applying chloride - 
of-zinc paste to any parts it was considered unsafe 
to cut away. This treatment in his hands and in 
the hands of other surgeons has been followed by 
very marked success. R. J. Godlee. 

ROHITSCH, In Styria (Austria).— Acidu- 
lated, sulphated waters. See Mineral Waters. 

ROISDORF, In Germany.— Mixed alkaline 
table-waters. See Mineral Waters. 

ROMBERG’S SIGN. — An inability to stand 
steadily when the feet are close together and the 
eyes shut. See Tabes Dorsalis. 

ROME, Central Italy. — Moderately warm,, 
moist, fairly calm winter climate. Mean winter 
temperature, 45° to 50® F. The air is damper 
than that of the Riviera. See Climate, Treat- 
ment of Disease by. 

ROMEGNO, in the Vai Sugana, in th» 
Austrian Tyrol. — Arsenical sulphate-of-iroD 
waters. See Mineral Waters. 



ROMERBAD 

ROMERBAD, in Sty rl a. —Thermal waters. 
See Mineral Waters. 

RONTQEN OP X-RAYS. — In December 1895 
Professor Hontgen announced in a communication 
to the Wurzburg Physico-Medical Society the dis- 
covery of a new form of radiation. The first para- 
graph of his paper is as follows : * If we pass a 
discharge from a large induction-coil through a 
Hittorf, or a sufficiently exhausted Leonard’s or 
Crookes’, or other similar apparatus, and cover the 
tube with a somewhat closely fitting mantle of thin 
black cardboard, we observe that a paper screen 
covered with crystals of barium platino-cyanide 
lights up brilliantly, and fluoresces equally well, 
whether the treated side or the other is turned 
towards the discharge tube , fluorescence is still 
observable 2 metres away from the tube. It is 
easy to convince one’s self that the cause of the 
fluorescence is the discharge from the apparatus 
and nothing else. * 

So thoroughly did Rontgen investigate the pro- 
perties of these new and unknown rays that his 
original communication contains almost all that is 
even yet known about them. He called them the 
‘ X-rays ’ In a Crookes’ tube after a certain de- 
gree of exhaustion, wherever the cathodal rays 
strike solid matter, these X-rays originate In 
the well-known X-rays tubes the cathode or negative 
terminal is concave, and the cathodal rays coming 
from It converge to a point or focus. At or near 
this position IS placed the positive terminal (usually 
of platinum) called the anode Thus the cathodal 
stream impinges at its narrowest part on the anode, 
and in this manner the X-rays originate from a 
comparatively small surface or point, and so can 
cast sharp shadows of objects upon a screen or 
photographic plate. The X-rays have the following 
properties 

I They proceed in a straight line — they cannot 
be refracted or diffracted, and can only be reflected 
to a small extent, and then as a scattered reflec- 
tion 

2. Ordinary matter is opaque to them m propor- 
tion to the atomic weights of its constituents. If 
equal volumes of all the elements were taken the 
lightest would allow most of the X-rays to pass 
through, and so on in the order of the atomic 
weights It therefore follows that our own bodies, 
and all organic matter, are comparatively transparent 
to X-rays. 

3. They have the power of discharging electrified 
bodies (this is also the case with violet rays). 

4. They act on a photographic pla,te like light ; 
It seems probable that they are due to disturbances 
in the ether similar to the ordinary waves producing 
the visible spectrum, only of extremely short wave- 
length. 

5. They cause certain crystals to fluoresce. The 
best for that purpose are those of platino-cyanide 
of barium and platino-cyanide of potassium. Tung- 
state of lime and other substances fluoresce less 
brilliantly. The usual screens m the market are of 
cardboard spread over with crystals of the platino- 
cyanide of barium. 

The great practical importance of these rays is 
their utihty in medicine and sui^ery. So far they 
seem to serve no useful purpose in any other 
domain. 

The apparatus necessary for the production of 
X-rays suitable for medical and surgi^ purposes is 
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very varied, and here only a very general descnp- 
tion can be given. 

Inductton-coiL — For all-round work a coil giving 
a ten-inch spark is sufficient. 

Current — From 12 volts (which is given by an 
accumulator of 6 cells) up to 100 or 200 volts from 
the mams can be used, depending upon the kind of 
interrupter employed. 

Interrupter, — The electrolytic or Wehnelt is the 
most effective, but is unfortunately somewhat un- 
certain, and is apt to destroy the tubes. The 
mercury -jet break is good, and a rotatory mercury- 
break, with a blade on an inclined shaft, gives 
excellent results, and is completely under control, 
giving the most effective output from the coil ac- 
cording to the speed of rotation with any voltage. 
A small sliding resistance adjusts the speed of 
rotation to suit the voltage. 

Tube — There are a good many good tubes in the 
market. The chief essentials are. (i) that the 
X-rays should come from a fine point on the anode ; 
and (2) that the tube should possess some arrange- 
ment for reducing the vacuum if it gets too high. 
It IS necessary to have several tubes, some with a 
high vacuum for use in deep structures, such as the 
hip-joint, and some with a low vacuum for examin- 
ing the extremities and for therapeutic purposes. 

It IS advisable to have the whole tube surrounded 
by some non-conducting material opaque to X-rays, 
with an opening m it. The opemng should be 
situated opposite the anode at a point where the 
fluorescent screen has its maximum brilliance when 
held close up against the glass The object of this 
covering is to cut off stray X-rays from the glass 
of the bulb which fog the photographic plate and 
prevent a sharp image The definition is thus much 
improved. Another advantage is that the operator 
can keep out of this diverging cone of X-rays, and 
so avoid the injuries resulting from too long and 
continuous exposure to the radiation from the 
tube. The most effectual way of covenng a tube 
IS to bury it in red-lead in a wooden box or porce- 
lain or glass vessel and scoop away as much as is 
necessary at the right place, and with a small 
cylinder of paper prevent the ‘ banked-up ’ powder 
from falling in It is more convenient to place it 
in a box which has been lined by about half an 
inch thickness of a mixture of red-lead and the 
white-lead of the shops — which hardens in time 
and yet is not brittle The tube can be fastened 
to the lid by elastic bands, and an opening m it 
will act as a stop or diaphragm. If desired, 
smaller ‘ stops * can be dropped into this one and 
so a very narrow cone of X-rays obtained givmg 
definition over that area correspondingly sharper 
and with much less general fog This method of 
working the Crookes’ tube will be found to be of great 
practical advantage in dealing with deep structures, 
and especially with cases of stone in thd kidney, 
bladder, or ureter. 

Screen, — The most useful is made by coating 
a piece of cardboard with crystals of platino- 
cyanide of banum. 

Photographic Plates, — It is important that these 
should have a thuk coating of emulsion. Tins 
will render short exposures effective, because X-xm 
pass SO readily through the emidsion that, the 
thicker this is, the more distinct is the result The 
support may be glass or celluloid or paper $ the 
material does not seem to affect the * speed* te 
any extent 
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Rontgen Rays in Surgery.— At first the 
mere fact that the bones, bullets, or a fragment 
of needle could be revealed was so astonishing 
that for a time surgeons were (^uite content to get 
a single photograph, and considered it a valuable 
aid. As the work extended, and as operations 
based upon such photographs followed, it became 
evident that something more than a single picture 
was required. A moment’s consideration will 
show why this is so. The X-ray photograph is not 
taken under the ordinary conditions with camera 
and lens : it is simply composed of shadows. Lay 
a large piece of wWte i»per upon a table in a 
darkened room, place upon it any object or ob- 
jects ; hold above them a lighted taper or candle 
at about the distance an X-ray tube would be 
placed, so that the shadows will fall on the paper ; 
and observe the shadows cast by the light from the 
taper — what a variety of different shadow-pictures 
can be produced by moving the light to different 
positions. The only real difference between such a 
picture and one produced by the X-rays is that 
these rays get through many of the objects them- 
selves, and then not only cast a shadow of their 
outline but even of their very interior structure — 
e.g. the bones in good skiagrams have not only 
their outlines shown but also the cancellous 
structure. The desire to have chese skiagrams 
properly interpreted led to methods of localisation 
being devised. Of these there are many. The 
writer described a method of precise localisation by 
means of Rontgen Rays in the British Medical 
Jcmmal (January i, 1898, and December 3, 1898) 
which is simple and extremely accurate — so much 
so that it has been used to locate minute foreign 
bodies in eyeballs and orbit with most satisfactory 
results. It is based on geometry. The three co- 
ordinates of any point can be obtained by measure- 
ment only — no calculations being required. It has 
the further advantage that the two skis^rams are 
stereoscopic and can be seen in relief, and the 
position of the bones, bullet, &c., seen in their 
true relations. 

Stereoscopic Skiagraphy , — It appears likely that 
this method, which is at once simple and effective, 
will replace all the more intricate and troublesome 
methods for localisation (except in ophthalmic 
cases). The tube is first placed in the usual way — 
as if a single picture only was to be taken. After 
this is taken, the first plate is replaced by a fresh 
one, and the tube is displaced six centimetres (the 
average distance between our eyes when moderately 
converging) to one side, and another photograph is 
taken. The resulting negatives on a casual inspection 
seem very much alike, but when viewed in a “Wheat- 
stone stereoscope they combine and produce a single 
image of extraordinary brilliance ; this picture is 
seen to possess the third dimension, viz. depth, and 
a most reliable and realistic image results. Of 
course it is absolutely essential that the observer 
should himself possess correct binocular vision. 

The point of importance in taking these pictures 
is that when the tube is displaced, an imaginary 
straight line, connecting the two positions of the 
tube shall be parallel to one edge of the photo- 
graphic plates. In order to ensure this there are 
two plans, [a) If the tube is placed above the 
patient, then the part to be skia^aphed must rest 
on a |aece of stretched parchment (sikch as is used 
in the best drums), and a wire must be stretched 
along one side near and parallel to the edge of the 


E archment, and the bar along which the tube- 
older slides must be adjusted to be parallel to this 
wire. The photographic plate protected in the 
usual way in black-paper wrapping or envelopes is 
placed beneath the parchment, so that the plates 
can be changed without disturbing the position of 
the patient (a most essential point in order to 
produce correct stereoscopic pictures). The wire 
leaves a white line on the negatives, and this of 
course comes out a black lind on the prints. These 
are then cut to the black Une and mounted ac- 
cordingly. They can then be viewed in a Wheat- 
stone reflecting stereoscope, or for those who have 
acquired the power they can be viewed by con- 
verging the eyes upon the negatives (immediately 
after development), or upon the prints, and seen as 
a single image in striking and reliable relief. 

The apparatus need not be complicated. The 
parchment should be stretched over a frame large 
enough to admit the largest photographic plate that 
is likely to be used, protected in the usual way in 
paper envelopes. This simple arrangement can be 
applied to a couch, or made separately in the form 
of a stool. It enables the part to rest on the 
parchment undisturbed, while a fresh plate can be 
exchanged for the first one. Piano- wires can be 
stretched across for purposes of localisation. 

{^) A still more simple plan is to have a couch 
like a camp-bed, with canvas or fine strong twill. 
The tube can then be placed on a holder beneath, 
or in a box with red-lead, as described above, and 
can be arranged to slide easily up and down, or 
across on wooden bars provided for the purpose. 
In this way all the desired positions for the tube 
can be obtained. The patient can lie on this couch 
and not be disturbed, while with a fluorescent 
screen the surgeon explores the whole body. For 
photographing, the tube is first placed below the 
part, and a photographic plate is laid upon the 
patient ; one edge of the plate is placed parallel to 
the transverse edge of the tube-holder, so that when 
the tube is displaced to one side (to get stereoscopic 
skiagrams) it moves in a plane parallel to the edge 
of the photographic plate. The advantages of a 
couch like this are numerous. In the first place 
the patient is not perturbed by the tube hanging 
over him. The surgeon can by means of the screen 
decide exactly what part he wishes to photograph, 
and can place his plate there. He can even watch 
how the tube is really working by looking through 
the plate while the photograph is actually being 
taken. When using large plates there is no risk of 
breakage or having the plate marked by pressure. 
Altogether the plan seems the best and simplest of 
all. Further, a couch of this kind can be used as 
an operating one, and without any difficulty if 
required during the operation the surgeon could 
examine the patient with the fluorescent screen. 

Stereoscopic Fluoroscope, — This instrument ena- 
bles an ob^rver to see the X-ray shadows upon the 
fluorescent screen in relief. In addition to the 
marked advantage of seeing through the patient in 
this way, if an object opaque to X-rays, such as a 
knife, needle, or probe, be emplo^^ed, it can be used 
to reach or touch any object visible in the screen- 
picture. At present the difficulty in the use of this 
instrument is to be able to get the patient con- 
veniently into the necessaly position between the 
two tubes and the eye-holes in the revolving shutter. 

It is not necessary to detail the apparatus fully 
here; suffice it to say that there are two tubes 
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placed side by side as close to each other as possible. 
These by a suitable break and commutator in the 
secondary circuit of an induction-coil are made to 
spark alternately Opposite these tubes are two 
eye-holes for the observer, with a revolving eclipsing 
shutter, so that each eye only sees the shadow of 
the one tube, and this taking place alternately, and 
repeated ten times or more per second, the shadows 
of an object on the interposed screen, that each of 
the observer’s eyes receives, become a continuous 
impression, and these are fused by the brain in the 
usual way, and a ‘ Stereoscopic shadow^ is seen 
The value of this instrument will be considerable in 
the examination of the thorax, where the move- 
ments during respiration lessen the definition in 
photographs In the examination of fractures, dis- 
locations, or lodged foreign bodies, the Stereoscopic 
Fluoroscope will prove of great practical value, as 
the shadows of the parts are seen standing out in 
solid relief, in relatively correct positions. And 
still more practical is the fact that any object that 
is seen in this way can be touched by the observer 
if he use a metal probe, or knife or forceps, since 
the shadow of the instrument is seen in relief and 
seen under the same optical conditions as the part 
of the patient under examination. 

We may now sum up the advantages of the 
Rontgen Rays in surgery, with hints as to procedure 
in special cases 

I Normal — It is of interest to have skiagiams 
of normal parts, as it enables the structure of the 
body to be seen under new conditions. In young 
patients an accurate knowledge of the amount of 
ossification can be acquired 

2. Fractures and Dislocations — Diagnosis can 
be made painlessly, even when parts are much 
swollen and painful 

3 Lodgment of foreign bodies — All the metals 
and glass can be detected 

4 Calculi — In the bladder, ureter or kidney 
calculi can be detected, provided the patient be not 
too stout, or the calculus too small The usual law 
of the atomic weights, deciding the opacity of a 
body to X-rays, comes into play here, and given 
equal volume, the calculus with the greatest atomic 
weight will be the most opaque, the most easily 
differentiated from the surrounding tissues, and 
therefore the most easily detected Another ar- 
rangement that helps towards success m these diffi- 
cult cases is to regulate the patient’s breathing 
while the photograph is being taken. If possible 
arrange to turn on the current, and only to expose 
while the patient holds his breath in the same 
phase. By this procedure the kidney, which is dis- 
placed during the period of breathing, will occupy 
the same position while the photograph is being 
taken 

There are automatic arrangements made for this 
purpose, but these are necessarily complicated, A 
simple method is to have a long light piece of wood 
fastened to an elastic band put round the patient’s 
chest ; a pin put through the strip of wood is sup- 
ported from a stand If a scale is placed near the 
other end of this indicator, after a few trials the 
patient will be able to regulate his breathing, so as 
to bring the point of the indicator always to the 
same position on the scale, and keep it there by 
holding his breath for 20 to 40 or more seconds if 
necessary. 

Ophthalmic -X-rays have proved of ex- 

treme value in this branch of surgery. The writer 


has detected and located by their means steel, iron, 
brass, c^per, silver, lead, and glass in the eye and 
orbit The method to be followed in precisely 
localising some of these particles, which are ex- 
tremely small, IS somewhat difficult, but if due 
pains are taken the result is always correct 

Teeth — The best plan is to wrap a small piece 
of a photographic film in black needle-paper, and 
then enclose it in a piece of gutta-percha tissue, 
which can be sealed with chloroform This can 
then be introduced into the patient’s mouth, and 
held closely up against the part to be skiagraphed 
The Crookes’ tube is then placed in a suitable 
position. The patient must have his head sup- 
ported to avoid movement 

Rontgen Rays In Medicine —A. Diagnostu. 
Gradual progress is being made, but meantime the 
aid that the X-rays afford the physician is compara- 
tively limited 

Aneurysm of the aorta in the chest can be seen 
on the fluorescent screen and photographed It has 
a sharply defined border, projects from the general 
mediastinal shadow, and can be seen to pulsate 

Tumours in the chest are shown, but no clue 
to their nature is given, they simply cast a darker 
shadow than lung or pleural fluid As a rule 
pleural fluid gives a much less distinct edge than a 
mediastinal or pulmonary growth 

Abscess in the lung and tubercular lesions are 
less transparent than the normal lung, except in the 
cases of large cavities, easily recognisable by other 
means 

Abscess on the surface of the liver has beenMe- 
tected 

The movements of the diaphra^ on the two 
sides can be studied and contrasted when watched 
on the screen 

The abdomen is very difficult to examine by 
means of X-rays With the exception of gaseous 
distension of the stomach, renal calculi, and metallic 
foreign bodies which can be detected, little infor- 
mation can be obtained 

B Therapeutic — Accidentally it was discovered 
that sometimes when a patient was long exposed to 
X-rays, a more or less destructive inflammation of 
the skin nearest the tube took place, and in severe 
cases extensive and deep sloughs occurred At the 
present moment it is not quite certain if the X-rays 
are responsible for these injuries, or whether it may 
be due to some accompanying radiations The 
radiations from a Crookes’ tube are necessarily com- 
plex, and at present these have not been satisfac- 
torily differentiated. It naturally came about that 
this destructive action was used to try and destroy 
the germs in certain diseases, just as one ordinarily 
tries to cure lupus by scraping, or by the action of 
the cautery, or caustics The results in lupus have 
been decidedly encouraging An X-ray tube with 
a low vacuum, or, more correctly, a tube which has 
a very short alternative spark-gap resistance, seems 
to act better than a ‘ high ’ or, as the Germans ex- 
press It, a ‘ hard ’ tube. Repeated exposures have 
to be given, and the tube need not have too much 
energy passed through it, so as to heat it. In course 
of time favourable results ensue. It is not yet esta- 
blished, however, that this method is markedly 
superior to some of the usual methods of dealing 
with lupus. It is said that rodent ulcers have 
been cured by means of X-rays. 

Depilatory effect of X-rays, —In sevttH eases 
successful results have follow^ exposure to X-rays, 
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but one must be careful to ascertain the limits of 
safety, that is, just enough exposure to destroy the 
hairs, and yet cause no destruction of the skin 
itself. It seems that as yet there is no exact cer* 
tainty about this procedure, as in some cases suc« 
cess^l depilatory action results, while in others it 
is disappointing. In most cases the growth of hair 
is not arrested permanently, but possibly repeated 
and well-timed application of the radiations from 
the X-ray tube might prevent growth recurring. 
The tubes most useful in producing destructive 
changes are of low vacuum. The exposures have 
to be long and repeated frequently. See also p. 376. 

That the X-rays have been of immense value to 
medical science is unquestionable. It is only a 
short time since they have been discovered, and we 
are yet only imperfectly realising their possibilities. 

James Mackenzie Davidson. 

ROSACEA . — See Acne Rosacea. 

ROSEOLA. — Fr. Rosiole\ Ger. Roseola , — This 
is a term more used in the past than the present for 
patchy erythema, in which the tint is less bright 
than usual, a trivial distinction which scarcely 
justifies its continued existence. If retained at all, 
it would be best restricted to the symptomatic 
eruptions seen in various serious constitutional 
conditions, as in the early stage of syphilis, in 
leprosy, and less constantly in variola before the 
more characteristic rash, and in vaccinia, cholera, 
diphtheria, malaria, spinal meningitis, and enteric 
fever. 

A so-called idiopathic roseola is sometimes seen 
in young children, chiefly in the spring and autumn 
— a disordered alimentary canal, especially during 
dentition, being the most common aetiological factor. 
In such cases there may be an elevation of tempe- 
rature of several degrees, with other febrile sym- 
toms, but without catarrh, and lasting for a few 
ours only as a rule. The eruption, which is rosy 
red, varies much in shape. There may be patches 
the size of the end of the finger, faint papules, 
circles, or gyrate outlines. These come out in any 
port of the body or nearly all over, fading perhaps 
at one part and appearing at another, the whole 
process lasting a few days. See Febricula. 

TREATMENT.—But little treatment is required 
for so transit|ty an affection, which is chiefly in- 
teresting from a diagnostic point of view. Any 
disorder of the alimentary canal should be corrected 
by a mild mercurial purge; and every likely cause 
of irritation, either in the gums or elsewhere, should 
be searched for and removed if possible. 

The roseola symptomatic of the grave disorders 
enumerated requires no special treatment, the serious 
constitutional condition claiming the whole atten- 
tion. H. Radcliffe Crocker. 

ROSE-RASH — A popular name for roseola. 
See Roseola. 

ROTHELN. — The German synonym for rubella ; 
frequently employed by English practitioners. See 
Rubella. 

ROUND.WORM8.~.S^^ Entozoa. 

ROY AT , In France.— -Muriated alkaline waters. 
See Mineral Waters. 

RUBBING-SOUND. — A s3monym for friction- 
•ound. See Fjiysical Examination. 


RUBEFACIENTS {ruber ^ red; and facio,, 1 
make). — class of counter-irritants which produce 
simple redness of the skin. See Counter-irri* 
Tants. 

RUBELLA. — Synon, ; German Measles; Fr. 
Rubhle ; Ger. Rbtheln, 

Definition. — A specific infectious eruptive 
fever. The rash appears on or after the first day of 
the illness, beginning on the face in rose-red spots, 
extending next day to the body and limbs ; it sub- 
sides with the fever on the third day ; and is not 
preceded or accompanied by catarrh, but is associated 
with enlargement of the lymphatic glands in the 
neck. 

Etiology. — Propagated by contagion, rubella 
occurs in epidemics, often of limited extent, com- 
monest in spring and early summer. The period of 
incubation is mostly over a fortnight, the extremes 
being from ten to twenty-one days. Hence arises 
a difficulty in tracing the source of infection, in- 
cre^ed by the slight and transient symptoms 
which permit the illness to be entirely overlooked, 
the patient consequently mixing freely with others. 
One attack is not preventive of a recurrence. Very 
young infants seem less susceptible than older chil- 
dren ; a child at the breast has been known to escape 
when the mother and other children in the family 
have been attacked ; adults not infrequently suffer ; 
sex makes no difference. A recrudescence of the 
rash from the third to the sixth day is sometimes seen. 

Symptoms. — Slight headache or giddiness is felt, 
with aching of the back or limbs, chilliness, 
and a little sore-throat, for twelve hours or a day 
before the rash appears. Very often the rash is 
first seen with surprise, as the feeling of illness 
has passed or may have escaped notice. Enlarge- 
ment of the superficial cervical glands, especially in 
the posterior triangles of the neck, is an early sign, 
often developing a week before the rash appears, 
and most marked in children. There is redness of 
the fauces and uvula, less mottled than in measles, 
not so intense as in scarlet fever ; the tonsils are a 
little swollen ; there is no ulceration. Sometimes 
an odour, as in measles, attends the rash. The eyes 
are suffused, but there is little or no coryza ; the lids 
are somewhat swollen and irritable ; the face and 
the cheeks may be flushed before the appearance of 
the spots. The rash is first seen behind the ears, 
around the mouth and about the nostrils ; it consists 
of bright red, raised, rounded spots, with clear skin 
between them, but they soon coalesce ; not group^ 
as in measles, the spots are more prominent than in 
scarlet fever, and there is not the finely diffused red- 
ness of the neck and chest observed in that disease. 
Moreover, the rash is already fading from the face 
and upper part of the body while extending to the 
limbs, so that it is less intense on the third day. It 
leaves some itching, or a very fleeting yellowish 
tinge, but no discoloured mottling of the skin, and 
desquamation varying in amount with the extent 
and severity of the eruption. However little illness 
is felt at the beginning, a rise of temperature may 
commence with, or just before, the rash. It may 
reach 102^-103®, or be only 2® F. above the normal. 
With rest in bed this may fall one degree by the 
end of the second dav, but is evenly maintained as 
the eruption proceeds, and subsides with it on the 
third day. Not infrequently, however, there it 
no rise of temperature at all. In rare cases there 
may be a relapw during the second week. 
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The urine is often h^h-coloured in the early part 
of the illness ; but there is no albuminuria, nor Im 
this ever been known to follow. In some few cases 
transient complaint of sore-throat or of fatigue has 
been made a week before the rash ; or epistaxis has 
occurred. In delicate children bronchitis, broncho- 
pneumonia or pleuro-pneumoma are sometimes met 
with as complications, as also are laryngitis, 
pharyngitis and middle-ear troubles } enlarged 
pianos and tuberculosis have been found as sequelae 
in such cases 

Diagnosis. — The rash may very closely resemble 
that of measles, but it comes out on the first day 
instead of the fourth ; the catarrhal symptoms, if 
any, are slight ; the fever is slight and quite dispro- 
portionate to the amount of the rash, and the rash 
begins to fade within twenty-four hours The en- 
laigement of the cervical lymphatic glands is cha- 
racteristic, and IS not seen in measles. In scarlet 
fever the rash is a uniform punctate redness accom- 
panied by definite throat-symptoms, and often pre- 
ceded by vomiting , the onset is always sudden and 
often with serious symptoms By the fourth day 
there should be the characteristic strawberry tongue, 
and the gland behind the angle of the jaw is the 
only one enlarged The ouarantine-penod after 
a child has been exposed to infection before 
he is allowed to go back to school or mix with 
other children should be twenty days, provided 
that disinfection has been carried out at the com- 
mencement of the quarantine See INCUBATION. 

Pathology — No specific bacillus has as yet 
been identified, but the existence of such an or- 
ganism cannot be doubted 

Prognosis — This is invariably good, except 
in the case of very delicate children or where the 
disease precedes or follows on one of the other 
exanthemata 

Treatment — No special treatment is called 
for , confinement to the house for a week, and per- 
haps to bed for a day or so, is almost all that is 
required in rubella. A patient may be regarded as 
free from infection in not less than ten days from 
the appearance of the eruption 

William Squire 
John Abercrombie. 

RUBEOLA — A synonym for measles. See 
Measles. 

RUPIA (^1^0$, dirt) — Rupia is a term applied 
to thick conical crusts formed in layers over ulcers 
of the skin The word is now only used to de- 
signate a very characteristic syphilide. 
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The lesion consists of a superficiai syphilitic in- 
fitration of the cutis, accompanied by the exuda- 
tion of serum, the elevation of the overlying 
epithelium, and the formation of a more or less 
perfect bulla. Its contents, at first clear or blood- 
stained, rapidly become purulent. The epidermis 
covenng the lesion gives way, the contents escape 
and dry on the surfece, forming a crust In the 
meantime ulceration continues to spread peri- 
pherally beneath the crust, the ulcerated surface j 
discharges and more crust is formed. By degrees, 
the stratified limpet-, or oyster-shell-like crust, 
i>riuch IS the charactenstic feature of the lesion, is 
formed. Its apex may be in the centre or towards 
the circumference depending on the direction m 
which the superficial ulcer spreads, and a well- 
formed crust may be half-an-inch thick, and as 
much as two inches in diameter. An areola of 
inflammatory redness of the skin is seen surround- 
ing the crust, and on removing the crust the 
punched-out ulcer— deeper towards the centre — is 
easily perceptible 

An eruption of rupia is usually not profuse, and 
often a few only of the crusts present the typical 
appearance. Some of the lesions show crusts of 
ecthymatous character, while in other situations the 
imperfect bullae, the ulcers, and the cicatrices of 
previous lesions may be noted An eruption of 
rupia may continue for some months and vanes m 
seventy according to the condition of the patient ; 
It may occur at almost any penod of an attack of 
syphilis, after that of pnmary inoculation, and is 
j^rhaps most usually seen in cases of virulent m- 
fection in weakly or cachectic persons The scars 
remaining from the lesions are at first pink, 
gradually assuming the characteristic white colour 
and pliant structure of the superficial s^hilitic 
cicatnx ; it may show a mai^n of surrounding pig- 
mentation 

Treatment consists in the careful use of anti- 
syphilitic remedies, taking special care to sustain 
the general nutrition of the patient. The ulcers 
should be carefully treated by antiseptic remedies, 
so as to prevent them spreading rapidly, as some- 
times happens in severe cases of syphihtic ca- 
chexia. 

James Galloway. 

RUPTURE [rumpOy I break). — Synon • Fr. 
Ruptures \ Gcr Rtsse , — In addition to its ordinary 
meaning, this word is used in a popular sense as a 
ynonym for herma, which is spoken of as a 
rupture. See Hernia. 
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8AID8CHUTZ, In Bohemia. ■— Sulphated 
bitter waters See Mineral Waters. 

8T. ANTHONY’S FIRE. — ‘A popular synonym 
for erysipelas. See Erysipelas. 

8T. CATHERINE’S WELLS, In Ontario, 
Canadsu— lodo-bromated muriated saline waters. 
Sh Mineral Waters. 


ST. QALMIER, In Loire, France.— A simple 
acidulated table-water. See Mineral Waters. 

ST. QERVA18, In Savoy.— Saline sulphurons 
waters, thermal and cold. ^ Mineral Waters. 

ST. HONORif, in Nl^vre, France. — Slightly 
thermal sulphurous and arsenical waters.. Sm 
Mineral waters. 
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ST. MORITZ, Upper Engadine, Switzer- 
land. — A bracing mountain winter and summer 
climate. Baths ; whey- and milk-cure. Altitude, 
5620 feet See Climate, Treatment of Disease 
by ; Mineral Waters 5 and Phthisis. 

ST. PAUL’S. — A city in Minnesota, on the 
banks of the Mississippi, 1200 feet above sea-level. 
Well protected from winds. Climate cold, clear, 
dry, and calm ; winters rather extreme. Mean 
annual temperature 44° F. ; the mean daily range 
19® ; rainfall 30 inches, A health-resort for phthi- 
sical patients. See Climate, Treatment of Dis- 
ease by. 

ST. SAUVEUR, In the French Pyrenees.— 
Sulphur- waters, slightly thermal. See Mineral 
Waters. 

ST. VITUS’S DANCE.— A popular synonjmi 
for chorea. See Chorea. 

SALAAM-CONVULSIONS.— A form of con- 
vulsive-tic characterised by violent bowing move- 
ments. See Ecstasy. 

SALINE SOLUTION, InfUslon of.— Defini- 
tion. — The introduction into the vessels, either 
directly or indirectly, of a solution of chloride of 
sodium ( *6 per cent. ) in water. 

Wooldridge was the first to demonstrate that only 
one of the indications formerly regarded as of im- 
portance in transfusion was really essential, viz. the 
increase of the quantity of circulating fluid. In the 
severest cases of hcemorrhage there is always enough 
haemoglobin left to sustain life, if only there is 
enough fluid in the vessels to enable the heart 
to ensure its circulation. Arbuthnot Lane, in 1891, 
successfully infused 3^ of saline into the 

veins of a girl of 13, suffering from extreme col- 
lapse due to haemorrhage after an operation for 
cleft palate. The method is now frequently em- 
ployed and is of great value. 

Landerer has proposed the addition of 3 to 5 per 
cent, of sugar, to render the fluid nutrient, to excite 
osmosis of the tissue-fluids into the vessels, and 
better to preserve the red corpuscles. Half an ounce 
of brandy or ten minims of Liq. Strychninae is some- 
times added with apparent advantage. 

Indications. — i. Dangerous loss of blood from 
injury or disease. 2. Dangerous collapse from 
injt^ or disease. 3. Diabetic coma. 4. Acute 
delirious insanity wi^ typhoid ^mptoms. In the 
first case there is not enough fluid in the vessels ; 
in the second the vascular system, especially the 
great abdominal veins, is dilated, so that, relatively 
to the enlarged ^stem, there is too little blood. 
In diabetic coma the dilution of the blood, and 
therefore of the poison, has not infrequently been 
followed by temporary return of consciousness, very 
rarely by recovery. Only a small number of cases 
of the fourth group have been published, but in 
some of these subsidence of symptoms followed the 
infusion. 

Methods. — i. Intravenous. 2. Subcutaneous.. 
3. Intraperitoneal. 4. Rectal. 

L Intpavehous Infusion.— The fluid is pre- 
pared in a jug or beaked measure by dilutii^ a 
strong sterile solution of salt, 01 salt and sugar, 
with TOiled water, so that there shall be one drachm 
of Salt to each pint of water ; but, in haste, tables 
fait may be used and hot water from the Uq;>f 
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diluted, if necessary, with cold tap-water to bring it 
to a temperature of 98°- 100°. The writer has never 
seen harm arise from fluid so prepared. Mean- 
while a vein is exposed, usually the lai^est in the 
region of the elbow ; sometimes the internal saphe- 
nous near the ankle, or even the external iugular. 
The selected vein is cleared from its surroundings for 
three-quarters of an inch. A fine silk loop is passed 
behind it with forceps or aneurysm-needle and 
divided — one half being drawn to the proximal and 
the other to the distal angle of the wound. The 
latter thread is tied. A wort distance above the 
knot, a bit of the front of the vein is seized with 
forceps, and a pointed flap — base upwards —is cut 
with scissors. The flap is raised by the forceps 
holding its point, and beneath it a boiled glass or 
metal nozzle is easily passed into the vein towards 
the heart. The first hitch of a reef-knot is now tied 
upon the vein and contained nozzle with the proxi- 
mal thread. 

Before being introduced into the vein, the nozzle 
should be connected by some four feet of boiled 
rubber-tubing with the sterilised barrel of a 4-ounce 
glass-syringe (failing this, with a glass or metal 
ninnel). The saline fluid is poured into the barrel 
of the syringe and, the tube and nozzle being 
allowed to hang vertically, all air is expelled, and 
the apparatus is filled with saline-solution ; a clip, 
close to the nozzle, is then allowed to close upon the 
tube. 

The nozzle being in the vein, the syringe is 
held well up, and the clip removed ; as the fluid 
runs into the vein, more is poured into the syringe, 
which should never be allowed to become empty. 
Two to six pints have been introduced ; two to 
four form the usual quantity. As the nozzle is 
withdrawn, the hitch upon the silk ligature is 
tightened upon the vein and the reef-knot is com- 
pleted. The skin-wound is closed by one or two 
stitches and a dressing of gauze and collodion. 

Difficulties.— I. Finding the Vein.— Even in 
thin people, the superficial veins may hardly be 
visible. A ligature round the limb above the point 
at which it is desired to open the vein may be tried, 
and the limb should be allowed to hang down. 
If a suitable vein does not show quickly a short in- 
cision should be made at a likely place and the vein 
exposed. 

2. The Introduction of the Fluid. — Should any 
difficulty be experienCea in introducing the fluid, 
see that the vein-wall is not tightly pressed against 
the oblique opening of the nozzle, and that there 
is nothing compressing the vein between the 
nozzle and the heart. Hold the barrel of the syringe 
as high above the nozzle as possible and raise the 
limb somewhat ; or insert the piston ol the syringe 
and inject. Finally try another vein. The writer 
has failed with all these expedients— a fore-arm vein 
and the internal saphenous having been opened; 
the cause of the difficulty was not discovered. In 
such a case the external jugular should be tried, but, 
ordinarily, a scar in the neck should be avoided. 

Effects ^ — As the infusion is continued the pulse 
first becomes pdpable at the wrist, and then falls ii> 
frequent^ as it increases in volume. The breathing 
improve, and the extreme pallor disappears. The 
inf^ion should be stopped when a satisfactory im-v 
provement has been efl^ted, or when it is obvious 
that a good result cannot be obtained. It is said 
that hraatin from destruction of red corpuscles' 
has sometimes been found in the urine a day or two 
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jUkcr saline infusion ; and sometimes a rise of tem- 
perature has been attributed to it* Salme infusion 
m been repeated two to six times in cases of 
haemorrhage, with ultimate success* 

2. Suboutaneoua Infuaion. — This method is 
easily carried out by inserting an aspirator>needie 
deeply into the subcutaneous tissue where this is 
plentiful and loose. The needle is connected by 
rubber tubing with a douche-can, raised 5 .or 6 
feet above the puncture. Howard Kelly prefers 
this method to the intravenous, though his objec- 
tions to the latter seem to be chiefly theoretical. 
In bad cases he runs a needle behind each breast, 
and in twenty minutes ne can thus introduce 700 
to 1000 c c. He has never seen any unpleasant 
effects. See p 706. 

3 . Intraperitoneal InfUslon.— In bad abdo- 
minal cases many surgeons are in the habit of 
leaving 2 or 3 pints of warm saline solution in the 
peritoneal cavity, whence it is rapidly absorbed. 

4 Rectal Infusion. — Half a pint or a pint of 
saline solution thrown into the rectum is often very 
useful in cases of moderate shock. It is rapidly 
absorbed, and half a pint more may be given in one 
or two hours For this purpose the writer fre- 
quently substitutes saline beef-tea or peptonised 
milk-gruel for normal saline ; and to these brandy 
may be added. These large injections are usually 
retained, unless there is much vomiting The anus 
should be supported by a pad of cotton- wool and by 
the pressure of the hand during straining ; and the 
foot of the bed should be well raised 

Stanley Boyd. 

8ALINS, near D6le, in France.— Miner- 
al Waters. 

SALINS-MONTIER, In Savoy. — Munated 
saline waters, with some iron, iodine, and arsenic. 
See Mineral Waters. 

SALISBURY TREATMENT —A name applied 
to a form of treatment for obesity, consisting in the 
limitation of the ingesta to animal food and hot 
water. See Obesity. 

SALIVARY CALCULUS.— Concretions; 
and Mouth, Diseases of 

SALIVARY FISTULA— Mouth, Diseases 
of. 

SALIVARY GLANDS, Diseases of.— Synon.: 
Fr. Maladies des Glandes Salivatres} Ger. Krank- 
heiten der Spetcheldrusen. 

The salivary glands are six in number, distnbuted 
in three pairs, viz. the parotid, the sub-maxillary, 
and the sublingual These glands and their ducts are 
liable to inflammation. Obstruction of the ducts, 
salivary calculus, ranula, and salivary fistula are 
described in the article Mouth, Diseases of. All 
the glands are liable to a speciflc infective disease 
known as Cynanche parotidea or Mumps {see 
Mumps). The parotid gland is also subject to 
Simple Parotitis and to Acute or Suppurative 
Parotitis. 

Sinn pie Parotitis.— Synon. : Inflammation of 
the SaUvary Glands ; Sialodochitis fibrinosa ; Fr. 
GrewmilUtte aigui\ — In all cases the inflammation 
enters from the mouth, where the causative factors 
are to be looked for. These may be Olistruction 
the mouth of the duct by a forei|^ body, by swelling 


of the epitheliam, or by some growth on the buccal 
mucous membrane. Any of the affections of fftw 
mouth {see Mouth, Diseases of) may induce the 
condition, either by direct sjiread of inflammatioD 
or by the mechanical obstruction set up. In the 
sublingual gland it is frequently moduced by salivary 
calculus. It IS said to result from cold or injury. 
Simple inflammation may be limited to the dfucts, 
or may extend to the gland. 

The SYMPTOMS consist of a certain amount of 
constitutional reaction ti^ether with pam and 
swelling in the region of me parotid glaM. This 
latter is found to be uniformly enlaced and elastic. 
In many cases there is no pain or discomfort further 
than the mechanical inconvenience ; occasionally 
there may be both pain and tenderness, though 
never very acute. The condition and appearances 
are variable, frequently becoming more marked 
after meals and decreasing at times. 

The TREATMENT consists of attention to the 
causal conditions, and should chiefly be directed to 
maintaining the patency of the duct. 

Acute PapotHia — Synon ; Suppurative Paro- 
titis; Symptomatic Parotitis ; Metastatic Parotitis. — 
The term Metastatic Parotitis is an unfortunate one 
as the condition is in no sense a metastasis, but is a 
complication arising in several different condiUons. 
It IS met with in vanous fevers — scarlet, entenc> 
rheumatic, and typhus. It also occurs with py«mia> 
pneumonia, and phthisis. Occasionally it h^ been 
ascribed to gout. An interestmg form is that which 
follows injunes or diseases of the abdominal or 
pelvic viscera, and is met with in gastric ulcer, pen- 
tonitis, dysentery, intestinal obstruction, and after 
ovanotomy and catheterisation. 

Suppurative Parotitis may spread from the mouth 
along Stensen’s duct, when suppuration occurs 
pnmarily within the tubules. When it occurs m 
the course of pyaemia or as a sequela of one of the 
exanthemata the pus may form in the inteistitiat 
tissue. Several glands may be affected simul- 
taneously, but the inflammation is generally limited 
to the parotid and to one side. The gland becomes 
enlarge ; the skin over it is shiny, tense, and ex- 
ceedingly painful. This is chiefly due to the firm 
fascia covenng the gland. This is bound over it so 
firmly that the suppuration, which is so apt to 
ensue, cannot readily find its way to the surfsce, 
and may discharge into the external auditory meatus 
or the mouth, or burrow among the muscles of the 
neck, or even pass upwards and inwards towards 
the base of the skull. Under these curcumsUnces 
the consutuuonal symptoms from septic absorption 
are generally severe. When it occurs m the course 
of an acute disease the subjective symptoms may not 
be so marked and the course of the conmlication is 
sometimes less evident. Probably the first indica- 
tion of the parotitis is a little swelling alxmt die 
lobe of the ear and some loss of the usualdepfresston 
between the ramus of the lower jaw and the mastmd 
process, and its replacement by a more or less luu(3 
tumour. Pressure on this will elicit an expressioi! 
of pain. 

The inflammauon may end in either resolution 01 
suppuration. The f(»mer termination may bt 
looked for if the tweUinff has formed slowl y m m 3 
during the convalescence Horn acute disease* Whec 
suppuration takes place it is revealed by the tire 
giuarly reddened appearance of the swelling, tlM 
detection of fluctoatton, and the seveii^ of Um 
symptoms. Pysemic symptoms are apt to sapervem 

4Z 



SALIVARY GLANDS 


SALIVATION 


I44« 

cjwing to the retention and deep spread of pus, as 
well as to the fact that large veins and arteries pass 
through the parotid gland. 

Pathology, — Post-mortem examinations show 
that the duct is always affected and that the lobules 
of th^ gland are more or less destroyed before the 
interstitial tissue is attacked. . In this stage the gland 
appears as if studded with small suppurating islands. 
At a later period not only does the phlegmonous in* 
flammation reach the interstitial tissue, but spreads 
to the neighbouring connective tissue enveloping the 
muscles, by which it is directed downwards even 
as low as the clavicle, or up to the base of the brain. 

The pathogeny of the affection has been much 
discussed, but still remains uncertain. That it is 
due to microbic invasion is certain, but nothing has 
been settled as to the actual organism concerned 
nor as to how it gains access to the gland. There 
can be little doubt that its route is along the duct, 
and that the diminished resistance of the patient is 
a powerful contributing factor. 

Diagnosis. — Some lymphatic glands lie on the 
outer side of the parotid, and are not infrequently 
inflamed. This condition can be distinguished 
from pvodtis by observing that these glands are 
superficial, and that the socia parotidis is not 
enlarged. 

Prognosis. — If this disease develops slowly and 
during convalescence the prognosis is favourable. 
On the other hand, its occurrence is of the gravest 
importance if it appears during the acute period of 
the primary disease. Trousseau remarks that it is 
an affection from which he has rarely seen enteric 
or other patients recover. 

Treatment. — The treatment should be both 
prophylactic and symptomatic. In all cases of 
acute disease of an adynamic type particular atten- 
tion must be given to the care and cleanliness of the 
teeth and mouth. When there is any suspicion of 
the parotid gland being affected, attention should 
be directed to the patency of Stensen’s duct, along 
which, if necessary, a fine probe can be passed, 
while its orifice is well cleans^ with warm alkaline 
lotions. In the early stages warm fomentations 
and poultices should applied, and the pain may 
to some extent be relieved by the local use of bella- 
donna. The patient’s general condition will require 
increased care, pardcululy with regard to nourish- 
ment, stimulant^ and tonics. As soon as pus has 
form^ it should be evacuated. In doing this care 
must be taken to avoid injury to the facial nerve, 
and Hilton’s method of operating may be advan- 
tag^usly employed. 

Tumoups of the Parotid Gland. — These 
maybe (a) simple, or (^) malignant. A chronic 
enl^ement may remain for some time after an 
attack of Mumps or inflammatory Parotitis. 

The simple parotid tumours frequently originate 
in the superficial parts of the gland. They vary 
much in structure, and among those met with are 
cysts, fibromata, lipomata, angeiofibromata, angeio- 
lymphomata, and tumours of a mixed type, . Car- 
tilaginous elements are sometimes met with in these 
girowths, probably due to the persistence of remnants 
of the embryonic Meckel’s cartilage. 

Malignant tumours of the parotid occur in the 
form of either sarcoma or epithelioma. A correct 
and early dia^osis is of importance, and as the 
treatment for both classes of tumour can only be 
<^>eiative, a work on surgery must be consulted 
St. Clair Thomson. 


. SALIVATION {Saiivatio;ffiaKtirfUs), — Svnon. j 
Ptyalism } Fr. Salivation \ Ger. S^iche^uss. — 
The term is ^ven to an extraordinarily profuse flow 
of saliva, which is apt to occur under many various 
conditions. Ptyalism is therefore a symptom and 
cannot be regarded as a distinct affection, but it 
obtains a position as an independent disorder in the 
nomenclature of disease, and therefore requires a 
separate notice. 

^Etiology. — The causes of salivation are nume- 
rous. Mental conditions will sometimes produce 
an increased and persistent flow, just as fear will 
arrest the secretion. Any direct irritation of the 
mouth is apt tn be associated with increased flow of 
saliva, and hence it is met with in dentition, aphtha, 
thrush, the various forms of ulceration, cancrum 
oris, glossitis, &c. It may be set up by reflex irri- 
tation in neuralgia and gastric affections, and is 
sometimes one of the most persistent complications 
of pregnancy. It is also said to be produced by 
irritating causes in the liver, spleen, and genital 
organs. It is met with in hydrophobia and small- 
pox. The free dribbling of saliva is a striking sym- 
ptom of bulbar paralysis, but it is not settled 
whether there is in this disease actual increase of 
secretion or merely an escape of it through the open 
lips. This dribbling of saliva — which should be 
distinguished from salivation — is also met with in 
double facial paralysis, tonsillitis, mumps, typhus 
fever, tabes dorsalis, and in the insane. Among 
the drugs which give rise to ptyalism are iodide of 
potassium, arsenic, copper, and pilocarpine ; but in 
actual practice all these various setiological factors 
are rarely met with in comparison with the fre- 
quency with which mercury is found to be the 
cause. Salivation from mercury is much less fre- 
orient than formerly, and is rare in an acute form. 
There are some subjects with a peculiar idiosyncrasy 
for this drug, in whom a very small dose — 1 gr. of 
calomel, or even less — will produce decided saliva- 
tion. But apart from such cases only mild degrees 
of salivation are met with nowadays. 

Symptoms.— The symptoms of salivation are evi- 
dent enough. The individual complains of the in- 
creased secretion in his mouth, interfering possibly 
with his speaking, swallowing, and even sleeping. 
When due to mercury the salivation may be pre- 
ceded by a metallic or * coppery ’ taste in the mouth, 
tenderness of the gums, and a disagreeable odour 
from the breath. In marked cases this last may 
be horribly foetid, while the gums become spongy, 
bleed readily, and recede from the teeth, which are 
loosened in their sockets. The tongue is large and 
flabby, the patient is constipated, and emaciation 
ensues. If the case goes still further there is ulcera- 
tion of the gums and mouth, and the teeth may fall 
out. While these symptoms are developing the in- 
crease in the secretion of saliva has become so 
marked that it pours from the patient’s mouth night 
and day. Tired of wiping it away, he may place 
some receptacle beneath his mouth into which he 
^dlows it to dribble during the day ; at night he 
has to protect his pillows by cloths placed below 
his chin. Instead of the usual i to 2 quarts per 
day, the quantity secreted in twenty-four houis may 
amount to as much as 5 quarts. The specific 
mvity generally falls from xoo6 to 1002 or looi. 
In a wcU-markM case the edndition may persist for 
two or three weeks. 

Treatment. — When due to some nervous dis- 
order, the increased seaetion of saliva may be 
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checked by lo-drop doses of tincture of belladonna 
three times a day, or by the administration of liquor 
atropinse with liquor strychninae wiuj-vj. 

With careful prophylactic measures salivation from 
mercury can be avoided in a majority of cases, and 
need never be severe. Before starting treatment it 
IS well, if possible, to see that the teeth and mouth 
are rendered as clean and healthy as possible The 
dose of mercury should be small at first, and the 
patient frequently observed until it is seen how he 
tolerates it. A good precaution is to note his 
weight frequently and see that it does not decline 
Great care should be taken of the mouth and teeth 
during treatment, and if there is any dental canes 
It IS well to prohibit smoking and spirit-drinking 
When any symptoms of salivation appear, the 
administration of mercury should be discontinued ; 
the mouth should be frequently washed with lotions 
of chlorate of potassium, alum, myrrh, &c , and the 
excretion of the drug from the system may be pro- 
moted by giving iodide of potassium, which fortu- 
nately generally benefits the condition for which the 
mercury was being administered. If due to iodide 
of potassium it is said that the symptoms are re- 
lieved by the free administration of bicarbonate of 
sodium According to some authorities salivation 
may be avoided if small doses of chlorate of potas- 
sium are administered along with the mercury 

St, Clair Thomson 

SALSOMAQQIORI, In Italy. — Very rich 
iodine- and bromine-waters. This resort is at the 
foot of the Apennines, 520 feet above the sea- 
Jevel See Mineral Waters 

SALTATORY SPASM —A nervous affection, 
consisting in alternating contractions of the flexor 
and extensor muscles of the legs induced by the 
pressure of the soles of the feet upon the ground, 
and best marked therefore in the standing posture 
Gradual recovery is usual, but the disease is some- 
times associated with permanent lesions of the spinal 
cord. 

SALZBRUNN, In German Silesia.— Alkaline 
waters See Mineral Waters 

SALZKAMMERQUT, In Austria. —An inland 
bracing summer climate See Climate, Treatment 
-of Disease by ; and IscHL 

SALZUNGEN, In Saxe-Melnlngen —Cold 
muriated saline waters See Minerai Waters 

SAN DIEGO — A health resort in South Cali- 
fornia, on the Pacific Coast A dry bracing climate, 
resembling that of Santa Barbara, free from fog, 
and equable Mean temperature 60® F ; the 
records seldom rise to 80° or sink to the freezing- 
point Mean daily range only 15® Average rain- 
fall 10 inches Winds principally from the north- 
west Well suited for pulmonary complaints See 
Climate, Treatment of Disease by 

SANDOWN, In the Isle of Wight —Exposure 
S E Mean temperature 51*4®. An open, bright, 
bracing health-resort, with good sea-bathing See 
Climate, Treatment of Disease by ; and Sea-air 
and Sea-baths. 

SAND-WORM. — A term sometimes employed 
to designate the sand-flea or jigger. See Chigoe. 


SANITARY LAW.— The first laws which were 
passed m England relating to sanitary matters 
were directed successively against the scourges 
plague, small-pox, and cholera, and these were 
placed under control by vanous statutes which were 
passed between 1603 and the commencement of the 
reign of Victona 

The statute of i Jac. I c. 31 made it a capital 
offence for any person having an infectious sore 
upon him uncured to go abroad and converse m 
company, after being commanded by the proper 
authority to keep his house That Act was repealed 
in the first year of the last reign (1837), but some 
statutes relating to quarantine, which were passed 
in the first instance for the purpose of dealing with 
plague, remain in force to the present day. Small- 
pox was not the subject of legislation until a gene- 
ration after the discovery of vaccination, and the 
first Act deahng with it was passed in 1 840 {see 
Vaccination). Cholera became the subject of 
legislation in 1832, after the senous visitation with 
which the country had then been afflicted By the 
law that was then passed the Pnvy Council were em- 
powered to issue such orders as appeared expedient 
for the purpose of preventing the spread of the 
epidemic, for secunng the proper burial of the 
dead, and for relieving the necessities of persons 
suffering from the malady Apart from epidemic 
disease, the Legislature was slow to deal with sani- 
tary precautions, and it was left to pnvate persons 
to vindicate the public right to have nuisances 
abated by the enforcement of the common law. 
This procedure was tedious, costly, and uncertain, 
and hence, in boroughs and populous towns, special 
local statutory powers were frequently obtains. 

Boards of commissioners for the paving, improve- 
ment, lighting, and watching of towns were formed 
for many places undert he sanction of Parliament, 
and these bodies, together with the reformed mum- 
cipalities created by the Municipal Corporations 
Act of 1835, form^ the nucleus around which 
developed the local governing bodies as we know 
them to-day The first conception of a local 
authority was that of a body whose existence, ex- 
cept in the case of a corporation created by charter, 
could only be brought about by the direct sanction 
of Parliament given by way of a local Act This 
procedure, though at first cumbersome, was, under 
the Ministry of Sir Robert Peel, greatly simplified 
by the passing of what have been long known as 
the Model Clauses Acts. The effect of this im- 
provement was to enable comparatively short 
local Acts to be passed, and to incorporate by mere 
reference a large number of useful provisions relat- 
ing to various matters of sanitary and other local 
administration Owing, however, to the costUness 
of obtaining parliamentary sanction to local bills, 
there was a growing demand for some simpler 
method of creating a local governing body in a 
town of sufficient importance to require one ; and 
the sanitary commissioners who had been examin- 
ing the condition of the country having reported as 
to the great need for the establishment of a general 
scheme of local government for towns and populous 
distncts, the attention of Parliament was at leng^ 
senously directed to the matter. After two unsuc- 
cessful attempts the Public Health Act of 184S wa» 
. By this epoch-markup statute a genend 
of health was establish^ and j^wer was 
given to it to cause the Act to be appued to any 
place having a known and defined boiuidiury. These 
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provisions wer« taken advantage of fi%ely» and the 
regulation of such matters as the laying out and 
sewerage of streets, the construction and drainage 
of houses, the provision of a water*supply to towns, 
and the removal of nuisances, were put within the 
easy reach of towns that had previously been sub- 
ject to no control whatever. Ten years later this 
Act was amended and replaced by the Local 
Government Act, 1858, which Act remained in 
force till 1875, under it about eight hundred 
local boards were formed up to 1872. As a result 
of the report of the Sanitary Commission of 1869, 
the scheme of local government was carried still 
farther by the passing of the Public Health Act, 
1872, under which the whole country was divided 
into urban and rural sanitary districts, and the 
Sanitary Acts applied to the entire country. And 
when the Public Health Act, 1875, which repealed 
and consolidated all the previous statutes outside 
the metropolis that related to sanitary law, was 
passed, this arrangement was not disturbed, and it 
now forms the basis of local government as settled 
the Local Government Act, 1894. In 1901 
there were in existence 1,150 urban authorities and 
676 rural authorities, and under the Act mentioned 
these bodies are continued in force, under the de- 
scription of urban district councils and rural dis- 
trict councils, for urban districts and rural districts 
respectively. Of the urban districts, 64 were county 
boroughs, 244 were non-county boroughs, and the 
rest were urh^ districts. 

In addition to these bodies, every rural parish 
having a population of three hundr^ or upwards 
has a parisn council; and such rural parishes as 
have a population of one hundred or upwards are 
enabled to have a parish council if they so resolve, 
and provision is made to form or dissolve a parish 
cduncil if the population changes. Some parishes 
mav by order of the county council be grouped 
unaer a common parish council. In addition to 
these bodies, there is in rural districts the parish 
meeting for every * rural parish ’• in such district. 
This consists of die persons known as the parochial 
electors — that is, the persons who are registered on 
the parliamentary and local government register of 
electors — for the parish. Taking them in order of 
importance, there are the following local governing 
bodies : (i) Councils for counties ; (2) Councils for 
municipal boroughs ; (3) Councils for urban dis- 
tricts which are not boroughs ; and (4) Councils for 
rural districts. For the purposes of sanitary ad- 
ministration the urban and rural district councils 
are the most important bodies, and the jurisdiction 
of the county councils over them is very limited. 
In some cases, such as the provision of sewerage 
and water-supply, a parish council has the right to 
complain to the county council that the rural dis- 
trict council is in default, and the county council 
can thereupon supersede that body. In the case 
of urban district councils in default an appeal lies to 
the Local Government Board. 

It is unnecessi^ here to set forth the mode of 
election and qualincadons of councillors or the de- 
tails of the constitution of the councils ; but it may 
be stated in general terms that the councils consist of 
members who are called councillors, and who are 
dected by the registered electors, with the addition, 
in the case of municipal corporations and county 
eounciU, of aldermen who are elected by the 
cptmcillors. The constitution of county councils is 
determined by the Local Government Act, 1888 ; of 


municipal corMratlons by the Municipal Corpora- 
tions Act, 1852 ; and of urban and rural district 
councils by the Local Government Act, 1894. 

It will now be necessary to describe in detail 
the powers of the local authorities, and the rights 
and liabilities of individuals in England and 
Wales, with special reference to sanitary matters 
only. 

Powers of Local Authorities. — A. Cotmty 
Councils . — By the Local Government Act, 1888 
(section 17), it is provided that a county council 
may appoint one or more medical officers of health, 
and may make arrangements for rendering the 
services of any such officer regularly available in 
the district of any district council ; and section 19 
further provides that if it appears to a county coun- 
cil from the report of the medical officer of health 
of any district that the Public Health Act, 1875, 
has not been properly put in force within the dis- 
trict to which the report relates, or that any other 
matter affecting the public health of the district re- 
quires to be remedied, the council may cause a re- 
presentation to be made to the Local Government 
Board on the matter. Such a representation would 
enable that Board to put in force the powers con^ 
ferred upon them by section 299 of the Public 
Health Act, 1875. Under that section they may 
issue an order limiting the time for the local 
authority to perform its duty ; and if such duty is< 
not performed by the time so limited, the order 
may be enforced by writ of mandamus^ or the 
Board may appoint some person to perform such 
duty. 

B. Urban and Rural District Councils , — It 
is declared by section 7 of the Housing of the 
Working Classes Act, 1885, to be the duty of every 
local authority entrusted with the execution of laws^ 
relating to public health and local government tO' 
put in force from time to time, as occasion may 
arise, the powers with which they are invested, so- 
as to secure the proper sanitary condition of all 
premises. These and other powers possessed by 
urban authorities under the sanitary laws will now 
be explained. They may be roughly divided into 
powers (i) which relate to the improvement of the 
general sanitary condition of the district viewed in 
its physical aspects ; (2) which relate to the main- 
tenance of dwellings and their surroundings, as well 
as factories and workshops, in a proper sanitary con- 
dition. It must be borne in mind that the powers 
here described are those exercisable by urban 
authorities, and that the powers of rural authorities, 
though capable of being extended, as occasion 
arises, by means of orders issued by the Local 
Government Board, are under the Public Health 
Acts limited to certain matters only. 

I. Powers which relate to the improvement of tho 
generctl sanitary condition of the district. 

Sewerage. — Foremost under this heading comes 
the provision of sewers, and these the local au- 
thority is required to make so far as may be neces- 
sary for effectually draining their district. Thus the 
surface-water and the sewage will be carried off, 
but it must not be discharged into any stream until 
it has been purified. Sewage may be disposed of 
or dealt witn by any suitable method, and sewage- 
works can be wovided for the purpose, either in 
or out of the aistrict of the local authority. One 
local authority may agree for the communication of 
their sewers with those of another in an adjoining 
district. 
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Water-8upply.~->A local authority may pro- 
vide their district or any part of it with a supply of 
water proper and sufficient for public and private 
purposes, and may (i) construct and maintain 
waterworks, dig wells, and do any other necessary 
acts ; (2) take on lease or hire any waterworks, 
and (with the sanction of the Local Government 
Board) purchase any waterworks, or any water or 
any right to take or convey water, either within or 
without their district, and any rights, powers, and 
privileges of any water-company ; and (3) contract 
with any person for a supply of water 

Before commencing to construct waterworks 
within the limits of supply of any water-company 
empowered by Act of Parliament or any order con- 
firmed by Parliament to suppljr water, the local 
authority must give written notice to every water- 
company within whose limits of supply the local 
authority are desirous of supplying water, stating 
the purposes for which and (as far as may be prac- 
ticable) the extent to which water is required by 
the local authority 

It IS not lawful for the local authority to con- 
struct any waterworks within such limits if and so 
long as any such company are able and willing to 
supply water proper and sufficient for all reasonable 
purposes for which it is required by the local au- 
thority , and any difference as to whether the water 
which any such company are able and willing to lay 
on is proper and sufficient for the purposes for 
which It is required, or whether the purposes for 
w hich it IS required are reasonable, or as to the 
charges, must be settled by arbitration 

The provisions of the Waterworks Clauses Acts 
with regard to communication-pipes, the waste or 
misuse of water, the fouling of water, and the pay- 
ment and recovery of water-rates, are incorporate 
with the Public Health Act, 1875, and in this way 
local authorities are enabled to take advantage of 
the powers which are generally conferred on water- 
companies for carrying out the supply of water to 
any distnct 

Pollution of Rivers —Any local authority, 
with the sanction of the Attorney-General, may, 
either in their own name or in the name of any 
other person, with the consent of such person, take 
proceedings under the Public Health Act for the 
purpose of protecting any watercourse within their 
jurisdiction from pollutions arising from sewage 
either within or without their district. Besides 
these powers, the Rivers Pollution Prevention Acts 
require local authorities to enforce a number of 
penal provisions which are designed to prevent the 
fouling of streams by solid matters, by sewage, or 
by manufactunng or mining refuse 

Polluted Wells —Under the Public Health 
Act, 1875, it is provided that, on the representation 
of any person to any local authority that within 
their distnct the water in any well, tank, or astern, 
public or pnvate, or supplied from any public pump, 
and used or Jikely to be used by man for dnnking or 
domestic purposes, or for manufactunng dnnks for 
the use of man, is so polluted as to be mjunous to 
health, such authonty may apply to a court of 
summary jurisdiction for an oraer to remedy the 
same ; and thereupon such court shall summon the 
owner or occupier of the premises to which the 
well, tank, or cistorn belongs if it be private, and 
in the case of a public well, tank, cis^m, or pump, 
any person alleged in the application to be inte- 
rested in the tame, and may either dismiss the 
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application, or may make an order directing the 
well, tank, dstem, or ^mp to be permanently or 
temporarily closed, or me water to be used for cer- 
tain purposes only, or such other order as may 
appear to them to be requisite to prevent injuiv to 
tne health of persons dnnking the water. The 
court may, if tney see fit, cause the water com- 
plained of to be analysed* at the cost of the loco- 
authority applying to them under this section 

Streets — All streets which are highways repair- 
able at the expense of the inhabitants, and the 
pavements, stones, and other materials provided 
tor the purposes of the highways by any surveyor 
of highways, belong to the local authonty, and are 
under their management and control. They must 
level, pave, flag, channel, idter, and repair the 
streets as occasion may require, and ta&y raise, 
lower, 01 alter the soil, and may place and keep in 
repair fences and posts for the safety of foot-pas- 
sengers. They may regulate the line of buildings 
in streets by reference to existing buildings, but 
they cannot prescnbe a building-line. They may 
make by-laws as to the width and construction of 
new streets The local authonty can undertake or 
contract for the proper cleansing of streets, the 
removal of house-refuse from premises, and the 
cleansing of earth-closets, pnvies, ashpits, and 
cesspools, and may by public notice require the 
periodical removal of manure or other refuse-matter 
from stables or other premises. 

Cemeteries — Under the Public Health (Inter- 
ments) Act, 1879, » locai authonty may provide a 
cemetery, and the provisions of the Cemetenes 
Clauses Act, 1847, are made apphcable. Where 
the Bunal Acts are in force, bun^ grounds may be 
provided by the local authonties who exercise the 
functions of a bunal board, or by a specially ap- 
pointed bunal board itself The control of bunal 
boards was formerly vested in the Home Secre- 
tary, but It has now been transferred to the Local 
Government Board under the Bunals Act, 190a 

Pleasure-Grounds — An important power, 
the exercise of which must have a very important 
beanng on the general well-being of our towns, is 
that which enables a local authonty to provide 
pleasure-grounds for its distnct. A local authonty 
can provide and maintam pubhc walks and plea- 
sure-grounds and other open spaces by the 
exercise of the powers conferred by the Pubhc 
Health Acts and the Open Spaces Acts. 

2. Powers which relate to the matntenaHce of 
dwellings and their surroundings ^ as well as fac' 
torus and workshops^ in a proper sanitary con* 
dition 

Construction of Buildings. — The Pubhc 
Health Acts contain many important provisions 
relating to the sanitary condition of dweUing- 
houses, but the most important are those whi^ 
authonse the making of by-laws for regulating the 
erecbon of new buildings, as defects may be pre- 
vented at the outset could not be remeaied 
at a later stage. This power of making by-k^ws 
enables the local authonty to require pliog eft 
every new building ; to regulate the thickness or 
walls, and the provision of damp-proof courses $ to 
require the site under the floors to be covered 
concrete ; to regulate the height of toouis ; to pie- 
scnbe definite areas of open space in front soa fssr 
so as to secure a hree drculatioa of air ; to leqwie 
that drains shall be properly laid and ventfletso ; to 
,r^pilate the <« ^nstrucUon of wg^-dos^ 
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E rivies, ashpits, and cesspools, and their distance 
“om dwellings and sources of water-supply, as well 
as many other matters. The powers are contained 
in section 157 of the Act of 1875, as amended by 
section 23 of the Act of 1890, which latter Act is 
only in force in the districts which adopt it. These 
sections are as follows.: The Public Health Act, 
187s, section 157, provides, as regards building, 
that every urban authority may make by-laws with 
respect to the following matters— that is to say: 
With respect to the structure of walls, foundations, 
roofs, and chimneys of new buildings, for securing 
stability and the prevention of fires, and for pur- 
poses of health ; With respect to the sufficiency of 
the space about buildings, to secure a free circula- 
tion of air, and with respect to the ventilation of 
buildings ; With respect to the drainage of build- 
ings, to water-closets, earth-closets, privies, ashpits, 
and cesspools in connection with building, and to 
the closing of buildings or parts of buildings unfit 
for human habitation, and to prohibition of their 
use for such habitation. 

And the Public Health Acts (Amendment) Act, 
1890, section 23, provides that the above-cited 
section shall be extended so as to empower every 
urban authority to make by-laws with respect to the 
following matters — that is to say: The keeping 
water-closets supplied with sufficient water for 
flushing ; the structure of floors, hearths, and stair- 
cases, and the height of rooms intended to be used 
for human habitation ; and the paving of yards and 
open spaces in connection with dwelling-houses. 

By section 23 of the Act of 1890, it is further 
provided as follows ; * Every local authority may 
make by-laws to prevent buildings which have been 
erected in accordance with by-laws made under the 
Public Health Acts from being altered in such a 
way that if at first so constructed they would have 
contravened the by-laws. ’ All by-laws made under 
these enactments require to be confirmed by the 
Local Giovemment Board, but before such confir- 
mation can be obtained notice of intention to apply 
for confirmation must be given, in one or more of 
the local newspapers circulated within the district 
to which the by-laws relate, one month at least 
before the making of the application ; and for one 
month at least before the application, a copy of the 
proposed by-laws must be kept at the office of the 
sanitary authority, and must be open during office 
hours ^ereat for the inspection of the ratepayers of 
the district to which the by-laws relate, without fee 
or reward. When such by-laws have been made, 
it is the duty of the local authority to enforce 
them against every one with impartiality. The 
Local Government Board have issued separate 
model codes of by-laws for urban and rural dis- 
tricts. 

Drainage. — It is not lawful in any urban dis- 
trict newly to erect any house or to rebuild any 
house which has been pulled down to or below the 
ground floor, or to occupy any house so newly 
erected or rebuilt, unless and tmtil a covered drain 
or drains be constructed, of such size and materials, 
and at such level, and with such faU as, on the re- 
port of the surveyor, mav appear to the urban 
authority to be necessary for the effectual draini^e 
of sudi house ; and the arain or drains so to be con- 
structed must empty into a sewer which the turban 
authority are enbtled to use, and which is within 
one hundred feet of some part of ttie site of the 
hottse Co be built or rebuilt $ but if no such 


of drainage are within that distance, then into such 
covered cesspool or other place, not being under 
any house, as the urban authority direct. 

Cleansing. — Where, on the certificate of the 
medical officer of health or of any two medical 
practitioners, it appears to any local authority 
that any house or ^rt thereof is in such a filthy 
or unwholesome condition that the health of 
any person is affected or endangered thereby, or 
that the whitewashing, cleansing, or purifying of 
any house or part thereof would tend to prevent 
or check infectious disease, the local authority are 
required to give notice in writing to the owner or 
occupier of such house or part thereof to whitewash, 
cleanse, or purify the same, as the case may re- 
quire. 

Water-Supply. — Where, on the report of the 
surveyor of a local authority, it appears to such 
authority that any house within their district is 
without a proper supply of water, and that such a 
supply of water can be furnished thereto at a cost 
not exceeding the water-rate authorised by any 
local Act in force within the district, or where 
there is not any local Act so in force, at a cost not 
exceeding twopence a week, or at such other cost 
as the Local Government Board may, on the 
application of the local authority, determine under 
all the circumstances of the case to be reasonable, 
the local authority may give notice in writing to 
the owner, requiring him, within a time therein 
specified, to obtain such supply, and to do all such 
works as may be necessary for that purpose. If 
such notice is not complied with within the time 
specified, the local authority may, if they think fit, 
do such works and obtain such supply, and for that 
purpose may enter into any contract with any water- 
company supplying water within their district ; and 
water-rates may be made and levied on the pre- 
mises by the authority or company which furnishes 
the supply, and may be recovered as if the owner 
or occupier of the premises had demanded a supply 
of water and were willing to pay water-rates for 
the same. 

Particular Classes of Dwellings. — In regard 
to particular classes of dwellings, there are special 
provisions in the Public Health Acts. Such pro- 
visions relate to cellar-dwellings, common lodging- 
houses, and houses let in lodgings or occupied by 
members of more than one family. As to the first, 
it is provided that it shall not he lawful to let or 
occupy or suffer to be occupied separately as a 
dwelling any cellar (including for the purposes of 
the Act in that expression any vault or underCTOund 
room) built [or reouilt after the passing of the Act 
(viz. August XX, 1875), or which was not lawfully 
so let or occupied at the time of the passing of the 
Act. But cellar-dwellings which were then in actual 
occupation are allowed to be used subject to certain 
limitations as to height and situation. 

A p>erson may not keep a common lodging-house 
or receive a lodger therein unless the house is regis- 
tered in accord^ce with the provisions of the Act, 
nor unless his name as the keeper thereof is entered 
in the register kept under the Act ; but when the 
person so registered dies, his widow or any member 
of his family may keep the house as a common 
lodging-house for not more .^than four weeks after 
his death without being revered as the keeper 
thereof. 

A house may not be registered as a common 
lodging-house until it has t^en inspected and ap« 
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proved for the purpose by some officer of the local 
authority; and the local authonty may refuse to 
register as the keeper of a common lodging-house 
a person who does not produce to the locsd authonty 
a certificate of character, in such form as the local 
authority direct, signed by three inhabitant house- 
holders of the pansh, respectively rated to the relief 
of the poor of the parish within which the lodging- 
house IS situate for property of the yearly rateable 
value of six pounds or upwards. 

The most effective control that can be exercised 
over common lodging-houses is that obtained by 
means of by-laws which every local authority is 
required to make , (i) for fixing and from time to 
time varying the number of lodgers who may be 
received into a common lodging-house, and for the 
separation of the sexes therein ; and (2) for pro- 
moting cleanliness and ventilation in such houses ; 
and (3) for the giving of notices and the taking 
precautions in the case of any infectious disease ; 
and (4) generally for the well ordering of such 
houses 

As regards houses let in lodgings which are not 
common lodging houses, but are commonly known 
as lodging-houses or tenement-houses, the only 
special control that can be exercised is by means of 
by-laws under section 90 of the Public Health Act, 
187s This section is put in force in the distnct 
of every local authority ny section 8 of the Housing 
of the Working Classes Act, 1885, and its pro- 
visions are very much the same as those of the 
section relating to by-laws for common lodging- 
houses 

Conditions to be Implied on Letting 
Houses for the Working Classes — It is pro- 
vided by section 12 of the Housing of the Working 
Classes Act, 1885, that m anv contract for letting 
for habitation by persons of the working classes a 
house or part of a house, there shall be implied a 
condition that the house is at the commencement 
of the holding in all respects reasonably fit for 
human habitation. The expression ‘letting for 
habitation by persons of the working classes’ means 
the letting for habitation of a house or part of a 
house at a rent not exceeding in England the sum 
named as the limit for the composition of rates by 
section 3 of the Poor Rate Assessment and Collec- 
tion Act, 1869. 

Nuisances — Coming now to general nuisances, 
we find that section 91 of the Public Health Act, 
1875, as amended by section 9 of the Housing of 
the Working Classes Act, 1885, and by the Factory 
and Workshops Acts, 1878 to 1901, sets out a 
comprehensive list of nuisances which are capablb 
of being abated, and for the abatement of which 
the local authonty is empowered to serve notices, 
and on the non-compliance with the terms thereof 
to apply to a court of summary junsdiction for an 
order requiring the abatement of the nuisance, or 
prohibiting its recurrence, and directing the execu- 
tion of any works necessary to secure that end. 
The nuisances which are liable to be dealt with m 
this way are set out as follows ; — 

(1) Any premises (including a tent, van, shed, or 
similar structure usea for human habitation) in such 
a state as to be a nuisance or injunous to health. 

(2) Any pool, ditch, gutter, watercourse, privy, 
urinal, cesspool, dram, or ashpit, so foul or in such 
a state as to be a nuisance or injurious to health. 

(3) Any animal so kept as to be a nuisance or 
injurious to health. 


(4) Any accumulation or deposit which is a nui- 
sance or injurious to health. 

(5) Any house or part of a house or a tent, van, 
shed, or similar structure used for human habita- 
tion, so overcrowded as to be dangerous or injurious 
to the health of the inmates, whether or not mem- 
bers of the same family. 

(6) Any factory, workshop, or workplace not 
kept in a cleanly state, or not ventilated m such ‘a 
manner as to render harmless as far as practicable 
any gases, vapours, dust, or other impurities 
generated in the coarse of the work carried on 
therein that are a nuisance or injunous to health, 
or so overcrowded while work is earned on as to 
be dangerous or injurious to the health of those 
employed therein 

(7) Any fireplace or furnace which does not Us 
far as practicable consume the smoke arising from 
the combustible used therein, and which is used for 
working engines by steam, or in any mill, factorjr, 
dyehouse, brewery, bakehouse, or gaswork, or in 
any manufacturing or trade process whatever ; 
and 

Any chimney (not being the chimney of a private 
dwelling-house) sending forth black smoke in such 
quantity as to ^ a nuisance 

Since the Factory and Workshops Act, 1891, the 
duty of enforcing the sanitary provisions of the law 
in the case of all factories and workshops is vested 
in local authorities, and the powers are extended 
under the Factory and Workshops Act, 1901 

The local authority, or any of their officers, must 
be admitted into any premises for the purpose of 
examining as to the existence of any nuisance 
thereon, or of enforcing the provisions of any Act 
in force within the distnct requinng fireplaces ^d 
furnaces to consume their own smoke, at any time 
between the hours of mne in the forenoon and six 
in the afternoon ; or in the case of a nuisance 
ansing in respect of any business, then at any hour 
when such business is m progress or is usually earned 
on. In the case of tents, vans, sheds, and similar 
structures, entry can only be demanded between six 
o’clock m the morning and the succeeding mne 
o’clock m the evening. 

Where under the Act a nuisance has been as^- 
tamed to exist, or an order of abatement or prohibi- 
tion has been made, the local authonty or any of 
their officers must be admitted from time to tune 
into the premises between the hours aforesaid undl 
the nuisance is abated, or the works ordered to be 
done are completed, as the case may be. 

If admission to premises for any of these pur- 
poses IS refused, any justice on complamt^ thereof 
on oath by any officer of the local authority muy* 
by order under his hand, reouire the person having 
custody of the premises to aamit the local authority, 
or their officer, into the premises during the hours 
aforesaid, and if no person having custody of the 
premises can be found, the justice shall, on oath 
made before him of that fact, by order under his 
hand, authonse the local authonty, or any of 
officers, to enter such premises durix^ the hfoufl 
aforesaid. 

Any order made by a justice for admisrion of the 
local authonty, or any of their officers, on premiHa 
will continue in force until the nuisance uu been 
abated, or the work for which the entry was neOes< 
sary has been done. 

Where an order of abatement or proldbitioii baa 
not been corniced with, or has been infringed, tin 
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local authority, ox any of their officers, are entitled 
to be admitted from time to time at all reasoimble 
hours, or at all hours during which business is in 
progress or is usually carried on, into the premises 
where the nuisance exists, in order to abate the 
same. 

It is the duty of every local authority to cause to 
be made from time to time an inspection of their 
district, with a view to ascertain what nuisances 
exist calling for abatement under the powers of the 
Public Health Act, and to enforce the provisions of 
the Act in order to abate the same ; also to enforce 
the provisions of any Act in force within their dis- 
trict requiring fireplaces and furnaces to consume 
their own smoke. 

In addition to the above offences, which are 
described in the Public Health Act, 1875, as 
nuisances in every district, whether urban or rural, 
there is a section (s. 47) which is specially applicable 
to urban districts. It provides that every person 
who in an urban district (i) keeps any swine or 
pi^ty in any dwelling-house, or so as to be a 
nuisance to any person ; or (2) suffers any waste or 
stagnant water to remain in any cellar or place 
within any dwelling-house for twenty-four hours 
after written notice to him from the urban authority 
to remove the same ; or (3) allows the contents of 
any water-closet, privy, or cess|x>ol to overflow or 
soak therefrom, shall for every such offence be 
liable to a penalty ; and the local authority must 
abate the nuisance in the manner indicated above. 

Every urban authority has power to make by- 
laws for the prevention of nuisances arising from 
snow, filth, dust, ashes, and rubbish, and the pre- 
vention of the keeping of animals on any premises 
so as to be injurious to health. Under these 
powers the deposit and removal of accumulations 
of filth may 1^ controlled, and the keeping of 
swine and other animals placed under restrictions. 
These powers are further extended where the 
Public Health Acts (Amendment) Act, 1890, is in 
force, for that enactment confers on local autho- 
rities power to make by-laws for prescribing the 
times mr the removal or carriage through the streets 
of any faecal or offensive or noxious matter or liquid, 
whether it is in course of removal, or carriage from 
within or without, or through the district ; and re- 
quiring that the vessel, receptacle, cart, or carriage 
used for this purpose is properly constructed and 
covered so as to prevent the escape of any of the 
contents, and for compelling the cleansing of any 
place on which any such matter or liquid has been 
dropped or spilt in the removal or carris^e. The 
model by-laws of the Local Government Board on 
this subject may usefully be consulted. 

OfTensive Trades. — Offenrive trades arc at 
times a source of great nuisance, and this was re- 
cognised by the friers of the Public Health Act, 
1^8, the provisions of which Act have been sub- 
stantially incorporated in the Act of 187^. It is 
there enacted any person who establishes any 
of the offensive trades sj^cified (which are the trades 
of blood-, bone-, soap-, and tripe-boiler, feU- 
monger, and tallow-melter), or * any other noxious 
or offensive trade, business, or manufiictiire,’ with- 
out the consent in writing of the urban anthori^, 
shall be liable to penalties. The defect of the 
earlier Act was that proceedings with respect to 
offensive trades could only be taken within the 
limits ct a dty, town, or populous district ; and it 
was necessary to show that the person complained 


of was not using the best practicable means to abate 
the nuisance. Under the Act of 1875 the pro- 
ceedings in question may be taken by the authority 
in any urban district, and the burden of proof that 
the best practicable means are used to abate the 
nuisance is thrown upon the defendant. Any urban 
authority may from time to time make by-laws with 
respect to any offensive trades established with their 
consent, in order to prevent or diminish the noxious 
or injurious effects thereof. It maybe well to point 
out that any ‘ other ’ trade besides those specified 
in the Act to be within the powers of the Act 
must be ejusdem generis. Hence it has been 
hefd that brick-burning and the keeping of a 
fried -fish shop are not ‘ offensive trades, but that 
the business of a rag-and-bone merchant is an offen- 
sive trade within the terms of the Act. 

Slaughter-houses. —Closely allied to offensive 
trades are slaughter-houses, and as to these the 
powers of the Public Health Acts are very exten- 
sive. In the first place, every slaughter-house in 
existence before the Local Government Acts were 
in force in the place where it is situated has to be 
registered, and all new ones have to be licensed. 
Under the Public Health Acts (Amendment) Act, 
1890, the license maybe made an annual one. The 
local authority may make by-laws dealing among 
other things with the maintenance of the slaughter- 
houses in a cleanly and proper state, and requiring 
a sufficient supply of water to be provided. 

Hospitals. — Of late years great progress has 
been made in dealing with infectious disease by the 
provision, under the powers of the Public Health 
Act, 1875, and the Isolation Hospitals Acts, 1893 and 
1901, of hospitals to which patients can be removed. 
Any local authority may provide for the use of the 
inhabitants of their district hospitals or temporary 
places for the reception of the sick, and for that 
purpose may themselves build such hospitals or 
places of reception ; or contract for the use of any 
such hospital or part of a hospital or place of recep- 
tion ; or enter into any agreement with any person 
having the management of any hospital, for the re- 
ception of the sick inhabitants of their district, on 
payment of such annual or other sum as may be 
agreed on ; and two or more local authorities may 
combine in providing a common hospital. 

Where any suitable hospital or place for the re- 
ception of the sick is provided within the district of 
a local authority, or within a convenient distance of 
such district, any person who is suffering from any 
dangerous infectious disorder, and is without proper 
lodging or accommodation, or lodged in a room 
occupied by more than one family, or is on board 
any ship or vessel, may, on a certificate signed by a 
legally qualified medical practitioner, and with the 
consent of the superintending body of such hospital 
or place, be removed, by order of any justice, to 
such hospital or place at the cost of the local autho- 
rity ; and any person so suffering, who is lodged in 
any common lod^ng-house, mav, with the like 
consent and on a like certificate, he so removed by 
order of the local authtirity ; and any person who 
wilfully disobeys or obstructs the execution of such 
order will be liable to a penalty not exceeding ten 
pounds. It is further provided by the Infectious 
Disease (Prevention) Act, 1890, than any justice of 
the peace, upon proper cause ^own to mm, may, 
where the Act (which is adoptive) is put in opera<> 
tion, make an order directing the detention in hos- 
pital, at the cost of the local authority, of any 
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person suffering from an infectious disease, who is 
then in a hospital for infectious disease, and would 
not, on leaving the hospital, be povided with 
lodging or accommodation in whicn proper pre- 
•cautions could be taken to prevent his spreading the 
disorder. The order may be limited to some 
:SMcific time, but any justice has power to enlarge 
the bme as often as may appear to him to be neces- 
sary. 

Notifloation of Infectious Disease. — The 
Infectious Disease (Notification) Acts, 1889 and 
1899, ^>^d the Infectious Disease (Prevention) Act, 
1890, contain some very important provisions which 
it IS proposed now to describe 

The Infectious Disease (Notification) Act, 1889, 
was originally adoptive, but by the Infectious Dis- 
ease Notification Extension Act, 1899, was put in 
force in every district throughout the kingdom. 
Under the Act it is provided that where an inmate of 
any building used for human habitation is suffering 
from an infectious disease to which the Act applies, 
then, unless such building is a hospital m which per- 
sons suffering from an infectious disease are received, 

(a) The head of the family to which such inmate 
•(referred to as the patient) belongs, and in his de- 
fault the nearest relatives of the patient present in 
the building or being in attendance on the patient, 
and in default of such relatives every person in 
charge of or in attendance on the patient, and m 
default of any such person the occupier of the build- 
ing, shall, as soon as he becomes aware that the 
patient is suffering from an infectious disease to 
which the Act applies, send notice thereof to the 
medical officer of health of the district. 

{d) Every medical practUwner attending on or 
called in to visit the patient shall forthwith, on be- 
coming aware that the patient is suffering from an 
infectious disease to which the Act applies, send to 
the medical officer of health for the district a certi- 
ficate stating the name of the patient, the situation 
of the building, and the infectious disease from 
which, in the opinion of such medical practitioner, 
the patient is suffering. 

The certificate must be in the form prescribed by 
the Local Government Board, and must be given in 
respect of a case of infectious disease to which the 
Act applies occurring in any building, not belonging 
to His Majesty, used for human habitation, unless 
such building is a hospital in which persons suffer- 
ing from an infectious disease are received ; and 
also in a case occurnng in any ship, vessel, or boat 
not belonging to His Majesty or to a foreign 
Government, or in any tent, van, shed, or similar 
structure used for human habitation and not belong- 
ing to His Majesty, in like manner as nearly as may 
be as if It were a building The penally for default 
in sending the certificate is a line not exceeding 
40J. The forms of certificates are to be supplied 
gratuitously by the local authority, who will also 
pay for every certificate sent by a medical practi- 
tioner in accordance with the requirements of the 
Act a fee of ar. 6</. if the case occurs in the course 
of his private practice, or a fee of u if the certifi- 
cate u given in respect of a case occumng in his 
pactice as medical officer of any public body or 
pstitution. Where a medical practitioner attend- 
ing on a patient is himself the medical officer of 
diealth of the district, he will be entitled to the fees 
Ho which he would be entitled if he were not su^ 
'medical officer. It seems that if a medical practi- 
tioner in the proper exercise of his discretion certi- 


fies that a patient is suffering from any disease, hit 
opinion cannot be subjected to review by the local 
authorities, and the fee to which he is entitled under 
the Act must be paid. 

The infectious diseases to which the Act apptiea 
in all cases include the following * smalf-pooc, 
cholera, diphtheria, membranous croup, erysipelas, 
the disease known as scarlatina or scarlet fever, and 
the fevers known by any of the following names ; 
typhus, typhoid, enteric, relapsing, continued, or 
puerperal. If the authonty of any distnct to which 
the Act extends desire that the Act shall in their 
distnct apply to any infectious disease other than 
the above, they may from time to tune, by a reso- 
lution, order that the Act shall in their distnct 
apply to such disease 

It IS of importance to note that the povisions of 
the Act apply to every ship, vessel, boat, tent, van, 
shed, or similar structure used for human habitation, 
in like manner as nearly as may be as if it were a 
building, and that a ship, vessel, or boat lying in 
any river, harbour, or other water not within the 
district o^ any local authority within the meaning of 
the Act, will be deemed for the purposes of the Act 
to be within the distnct of such local authonty as 
may be fixed by the Local Government Board, and 
where no local authonty has been fixed, then of the 
local authonty of the distnct which nearest ad- 
joins the place where such ship, vessel, or boat is 
lying. 

Prevention of Infectious Disease — The 
Infectious Disease (Prevention) Act, 1890, is an 
adoptive Act, and is not in force until the presenbed 
forms for adopting it have been gone through ; but 
It may be adopted in part only The diseases to 
which It applies are the same as in the case of the 
Act of 1889, and the subjects to which it relates 
are — 

(a) The inspection of dames, and the prohibi- 
tion of the supply of milk therefrom in cases where 
It appears that infectious disease is attnbutable to, 
or likely to be caused by, the consumption of milk 
so supplied , 

{d) The cleansing and disinfection of premises, 
bedding, clothinp, &c. , for the purpose of prevent- 
ing or checking infectious disease ; 

(4 The retention, removal, and bunal of the 
bodies of persons who have died from infectious 
disease , 

(<f) The detention in hospital of persons suffering 
from infectious disease, who would, on leaving the 
hospital, be without proper lodging ; and 

{e) The provision of temporary shelter and at- 
tendance for members of families who have been 
compelled to leave their dwellmgs for the purpose 
of the dwellings being disinfected 

As during recent years attention has been very 
prominently directed to milk as a source of infec- 
tion, it IS not surprising to find that this Act con- 
fers powers which are considerably in advance of 
any which the legislature has previously ^ven to 
lo<^ authorities. On this subject the Act provides 
that in case the medical officer of h^th any dis- 
trict in which the section is adopted is in 
of evidence that any person in the district is soffer* 
iD|; from mfectious disease attnbotaUe to milk ntp- 
phed within the district from any daily sfronle 
within or without tfie district, or that the 
tion of milk from the dairy is Hktiy to in. 
fectiotts disease to any person teming^ in the 
district, he shell, if authomd in tet beSidf by an 
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order of a justice having jurisdiction in the place 
where the dairy is situate, have power to inspect 
such dairy, and, if accompanied by a veterinary 
inspector or some other properly qualified vete- 
rinary sm^eon, to inspect the animals in the dairy. 
If, on such inspection, the medical officer of health 
is of opinion that infectious disease is caused by 
consumption of the milk supplied from the dairy, 
he is to make a report to the authority whose officer 
he is. This report must be accompanied by any 
report that may be furnished to him by the 
veterinary inspector or veterinary surgeon above 
mention^. The authority may thereupon require 
the dairyman to appear before them to show cause 
why an order should not be made requiring him 
not to supply any milk from the dairy within the 
district until the order has been withdrawn. If he 
fails to show such cause, they may make the order. 

The Act also contains some important provisions 
in r^ard to the use of public conveyances for the 
conveyance of the bodies of persons dying of in- 
fectious disease, the disposal of infectious rubbish, 
and the cleansing and disinfection of houses and 
articles therein lately to retain infection. On the 
last subject the Act provides that where the medical 
officer of health of any local authority, or any other 
registered medical practitioner, certifies that the 
cleansing and disinfecting of any house, or part of 
it, and of any articles in it likely to retain infection, 
would tend to prevent or check infectious disease, 
the clerk to the authority is to give notice in writ- 
ing to the owner or occupier that the house or part 
of it, and any articles in it likely to retain infection, 
will be cleansed and disinfected by the authority at 
the cost of the owner or occupier, unless he informs 
the authority, within twenty-four hours from the re- 
ceipt of the notice, that he will do the cleansing 
ana disinfection, to the satisfaction of the medical 
officer of health, within a time fixed in the notice. 
If, within twenty-four hours from the receipt of the 
notice, the person to whom it is given does not in- 
form the authority that he will so do the cleansing 
and disinfection, or if, having so informed the 
authority, he fails to have the work done within 
the time fixed in the notice, the house or part of 
Che house and articles are to be cleansed and dis- 
infected by the officers of the authority under the 
saperintendence of the medical officer of health, 
and the expenses incurred may be recovered from 
the owner or occupier in a summary manner. But 
where the owner or occupier of the house or part 
of a house is unable effectually to cleanse and dis- 
infect it, and any article therein likely to retain in- 
fection, the officers of the authority, with the con- 
sent of the owner or occupier, may undertake the 
cleansing and disinfection at the cost of the autho« 
rity. 

No person may retain unburied, elsewhere than 
in a public mortuary, or in a room not used at the 
time as a dwelling-place, sleeping-place, or work- 
room, for more than forty-eight hours, the body of 
any person who has died of an infectious disease, 
unless he shall have obtained the sanction in writ- 
ing of the medical officer of health, or of a regis- 
tered medical practitioner. 

In connection with this Act it is of the greatest 
importance to bear in mind that it is an adoptive 
Act not only as a whole, but as to sections, so that 
before any particular enactment is acted on, steps 
should be taken to ascertain that it has been pi^ 
perly put in force in the particular district. 


Dwellings of the Working Classes.— 
Some very important alterations of the law were 
made by the Housing of the Working Classes Act, 
1890, the principal of which related to (l) unhealthy 
areas, and (2) unhealthy dwellings. 

As to unhealthy areas, it is provided that where 
an official representation is made to the local 
authority by the medical officer of health, that 
within a certain area in their district either (a) any 
houses, courts, or alleys are unfit for habitation ; or 
( 3 ) the narrowness, closeness, and bad arrangement 
or the bad condition of the streets and houses or 
groups of houses within such area, or the want of 
light, air, ventilation, or proper conveniences, or 
any other sanitary defects, or one or more of such 
causes, are dangerous or injurious to the health of 
the inhabitants either of the buildings in the said 
area or of the neighbouring buildings, and that the 
evils cannot be remedied otherwise than by an 
improvement-scheme for the re-arrangement and 
reconstruction of the streets and houses within such 
area, the local authority, if satisfied of the truth of 
the representation, shall pass a resolution to the 
effect that such area is an unhealthy area, and 
proceed to make a scheme for the improvement of 
the area. Before the scheme can come into opera- 
tion it has to be confirmed by provisional order, 
which requires the sanction of Parliament. 

The law relating to the assessment of compensa- 
tion payable under an improvement scheme in re- 
spect of any house or premises situate in an un- 
healthy area, provides that in such cases evidence 
shall be receivable by the arbitrator to prove — 

(1) That the rental of the house or premises was 
enhanced by reason of the same being used for illegal 
purposes, or being so overcrowded as to be danger- 
ous or injurious to the health of the inmates; or 

(2) that they are in such a condition as to be a nui- 
sance within the meaning of the Acts relating to 
nuisances (which are defined by section 2 as mean- 
ing as respects any urban sanitary district in Eng- 
land the Public Health Acts, and as including any 
local Act which contains any provisions with respect 
to nuisances), or are in a state of defective sani- 
tation, or are not in reasonably good repair ; or 

(3) that they are unfit, and not reasonably capable 
of being made fit, for human habitation ; and that if 
the arbitrator is satisfied by such evidence, then the 
compensation — (a) shall in the first case, so far as 
it is based on rental, be based on the rental which 
would have been obtainable if the house or premises 
were occupied for legal purposes, and only by the 
number of persons whom they were under all the 
circumstances of the case fitted to accommodate 
without such overcrowding as is dangerous or in- 
jurious to the health of the inmates ; and (^) shall 
in the second case be the amount estimated as the 
value of the house and premises if the nuisance had 
been abated, or if they had been put into a sanitary 
condition, or into reasonably good repair, after 
deducting the estimated expense of abating the nui- 
sance or putting them into such condition or repair, 
at the case may be ; and (r) shall in the third case 
be the value ot the land, and of the materials of the 
buildings thereon. 

As to unhealthy dwellings, the Act gives tome 
powers that are far in advance of any previous Uw. 
it is declared to be the duty of every local authority 
to cause to be made from time to time inspection 
of their dMct with a view to ascertain whether 
any dwelling-house therein is in a state so dangerous 
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or injurious to health as to be unfit for human habi- 
tation, and if, on the representation of their medical 
officer of health or any of their officers, or informa- 
tion given to them, it appears that any dwelling- 
bouse IS in such state, to forthwith take the pro- 
ceedings against the owner or occupier for closing 
It under the Public Health Act, 1875 

Under the Public Health Act it had hitherto 
been necessary that the proceedings should be taken 
with a view to the abatement of a nuisance, and 
that the woiks requisite to abate the nuisance com- 
plained of should be specified This, however, is 
no longer the case, as summary proceedings may be 
taken for the express purpose of causing the dwell- 
ing-house to be closed, and appropriate forms are 
prescribed for this purpose 

The effect of the closing order will be to prohibit 
the using of the premises for the purpose of human 
habitation until, in the judgment of the court, they 
ire rendered fit for that purpose In making it the 
court may impose a penalty not exceeding 20/ 

Where a closing order has been made in respect 
of any dwelling-house, and has not been determined 
by a subsequent order, the sanitary authority, if of 
opinion that the house has not been rendered fit for 
human habitation, and that the necessary steps are 
not being taken with all diligence to render it so fit, 
and that the continuance of any building being or 
being part of the dwelling-house is dangerous or in- 
jurious to the health of the public, or of the inhabi- 
tants of the neighbouring dwelling-houses, are re- 
quired to pass a resolution that it is expedient to 
order the demolition of the building Unless the 
building IS promptly made fit for human habitation 
It must be aemolished Some important extensions 
of the law were made by the Housing of the Work- 
ing Classes Act, 1900, by which county councils 
were empowered to acquire land and erect dwellings 
outside their districts, and thus relieve the conges- 
tion in towns 

County of London — The law as set forth 
above relates to the whole of England and Wales, 
but does not apply to the county of London, for 
which there are several special Acts of Parliament 
The Local Government Acts, 1888 and 1894, the 
Metropolis Local Management Acts, the Metro- 
politan Building Acts, the Public Health (London) 
Act, 1891, the London Building Act, 1894, and the 
London Government Act, 1899, some other 
acts, prescribe the law relating to the constitution, 
powers, and duties of the London County Council 
and the corporate boroughs into which all the former 
local vestnes and boards are now merged ; and also 
the general provisions as to the laying out of streets, 
the construction of buildings, and the regulation of 
all matters of sanitation and public health It 
would be impossible to go into these provisions 
here, but in many respects they are the same as 
those above described for the provinces. 

W. A. Casson. 

SANITATION , SANITARY SCIENCE {sanus, 
sound). — Sanitary science treats of the principles on 
which health is maintained and disease prevented. 
The principal agencies which contribute to this re- 
sult will be found treated of in this work under the 
following headings : Baths ; Disinfection ; 
Exercise j Food, Poisonous ; Hydrothbra- 
pEUTics j Immunity j Infection 5 Mortality ; 
Personal Health ; Physical Education ; 
Public Health ; Quarantine $ Sanitary Law; 
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Sea-air and Sea-baths ; Vaccination j and 
Vital Statistics. 

SAN REMO, on the Riviera, Italy, near 
the French Frontier.— A well-sheltered, dry, 
mild, equable winter climate. Mean winter tem- 
perature, 54® F. Early vegetation. See Climate, 
Treatment of Disease by. 

SANTA AQUEDA, in Spain. — Cold sulphated 
and chalybeate waters. See Mineral Waters. 

SANTA BARBARA, in Southern Cali- 
forma — A very mild, equable climate, on the 
Pacific coast Temperature — mean annual, 61® F. ; 
winter mean, 54®. Rainfall, 16 inches. Used for 
phthisis and other pulmonary affections. See 
Climate, Treatment of Disease by 

SANTA FE. — The capital of New Mexico, at 
an altitude of 7,013 feet, in a dry and and region. 
Lacks equability of temperature Mean annual 
temperature, 48® F , relative humidity percentage, 
45. More suitable for a winter than a summer re- 
sidence for invalids It is principally recommended 
as a winter residence for pulmonary affections on 
account of its combining a certain degree of warmth 
with altitude See Climate, Treatment of Dis- 
ease by 

SAPR/EMIA, SEPTIC/EMIA, and PY/EMIA 
The production of pus by the micro-organisms of 
sepsis never occurs, even m its most localised form, 
without an accompanying general effect on the 
blood This effect is due to the toxins produced 
by the microbes in the septic area, and absorbed 
into the circulation The absorption of toxins of 
vanous kinds is in itself the cause of the primary 
symptoms of all septic disease , but there may occur 
simultaneously an invasion of the blood by the 
bactena which produce the toxins. The most pro- 
nounced form of septic disease is that in which the 
bacteria, starting from some local lesion, have in- 
vaded the circulation, and set up at vanous points 
secondary areas of infiammation more or less similar 
to the original focus 

General septic poisomng has accordingly been 
classified into three mam forms. 

(a) Saprcemxa^ in which only the toxins of the 
bactena are ab^rbed, the bactena themselves re- 
maining confined to the pnmary area of inflamma- 
tion. In practice, accordingly, when the original 
wound or abscess is surgically cleansed, the sym- 
ptoms of intoxication rapidly vanish. A familiar 
example is seen in one form of puerperal fever, 
which yields to simple douching of the uterus. In 
the production of the bacterial poison, a large 
variety of bactena may be involved, both patho- 
genic and putrefactive. 

{b) Septicamta, — In this form the bacteria of 
sepsis, as well as their toxins, find their way into 
the circulation To demonstrate this condition 
clinically, it is necessary to remove portioivi of the 
blood, add them to suitable culture-me^, and 
incubate at 37® C. Since, as a rule, few colomes 
appear, it is desirable to obtain a frirlv Urge sample 
of Dlood. The bactena in this conaition, though 
present in the blood, do not give rise to locaUssd 
abscesses apart horn the original seat of infectioiL 
A good example of se^csemia is seen in the blood 
of rabbits which have had a subcutaneous jhfieotion 
of the exudate of croupous poeumoiiia. Ttee is 
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only a small amount of localised inflammation at 
the site of Uie injection ; but before death the blood 
of the animal is swarming with diplococci. There 
are, however, no secondary foci of suppuration. 

(^) fyantia^ the third t^ of generalised sepsis, 
occurs when the original ^us has given rise to a 
number of second^ centres of inflammation, 
situated at various points in the course of the circu- 
lation. The secondary foci develop into abscesses. 

The classification of the three conditions is a 
practical one, and is based on the conception that 
we may regard the diseases as belonging to one 
type, i.e. essentially toxin-poisoning, and recognise 
a certain progressive character in die three forms. 
It must be admitted, however, that our present 
knowledge does not justify us in adopting this con- 
ception without qualification. A case of pyaemia is 
not necessarily more severe than a case of septi- 
caemia, and we are only partly acquainted with the 
factors which determine the form which generalised 
sepsis may take in any particular instance. 

Symptoms. — Clinically, sapramiay since it con- 
sists solely in the absorption of toxins, distinguishes 
itself from the other forms by the rapidity of its 
onset Post-mortem and dissecting-room wounds, 
though of minute sire, often begin to cause severe 
symptoms within twenty-four hours. There is local 
pain and swelling. The pulse increases in rate, 
the temperature rises, and there is a feeling of 

C eral weakness and disinclination for mental or 
ily exertion. If at this stage the wound is 
cleansed, especially if the edges are cut away and 
free drainage encouraged by fomentations, the 
general and local symptoms rapidly vanish as a rule. 
In cases which proceed to further stages, rigors 
occur. There may be profuse perspiration, or a 
dry, hot skin. The tongue is at first red, and later 
becomes brown. There is often diarrhoea and 
vomiting, with slight jaundice. Sometimes there 
b great tenderness of skin, and even petechke may 
be observed. Emaciation proceeds rapidly. Later 
the temperature falls, and coma comes on. Death 
occurs in the second or third day of the disease ; 
but the patient may remain for some days in the 
so-called ‘ typhoid ’ condition, when death super- 
venes from exhaustion. 

In septicamiay the symptoms being also due to 
the effect of toxins are not essentially different from 
those of saprsemia ; but the process naturally tends 
to progress more slowly at first. It generally 
assumes one of two forms — a mild and an acute. 
When acute there b, as in cases of sapraemia, firstly 
a stage of violent reaction, followed by that of the 
•typhoid* type. The toxins in septicaemia are 
manufacture both in the local focus and in the 
blood, and in later stages the disease may become 
very rapid. 

Pyamia defines itself still later than sapnemb or 
septicaemia. A prioriy one would expect that the 
toxin-producing power of the microbe is relatively 
less, and its power of invading the tissues more de- 
veloped, as compared with the bacteria of sapraerob. 
The ^hnptoms^ m pyaemia are observed, generally 
speaking, within a week after the date of the wound 
or injury from which it originates. The symptoms 
of intoxication are the same as in sapraemia and 
septicaemia. The dbtinctive character of the dis- 
ease b due to ^e occunence of wric thrombosb 
and embolism in the circulation. Thb leads to the 
formation of secondary abscesses and to purulent 
Inflammation of the serous membranes in tne large 


cavities and in the joints and tendon-sheaths. The 
brain, lungs, liver, kidneys, spleen, heart, and mus- 
cular tissues are the seat of thrombosis, embolism, 
and abscess-formation, and the symptoms due to such 
local effects correspond with the particular form of 
the lesion, c.g. apoplexy, delirium, angina pectoris, 
dyspncea, paraplegia, &c. &c. A rash similar to 
that of scarlet fever is not uncommon, and haemor- 
rhages in the skin are frequently seen. The patient 
in fatal cases dies about the tenth day. Mild 
forms, sometimes called cases of multiple abscess, 
occur, in which the patient after developing a few 
metastatic abscesses in the subcutaneous, or some 
other non-vital area, recovers completely. 

The diseases which give rise to pycemia are chiefly 
the following : empyema, foetid bronchitis, infective 
compound fractures, ulcers of the intestine, infected 
wounds, and, somewhat rarely, infective periostitis. 

Pathology.— The discussion of the structural 
changes to which septic invasion of the blood gives 
rise is naturally chiefly concerned with those seen 
in cases of pyaemia, and historically it is the form 
of septic disease which has been most closely in- 
vestigated in this respect. The name was originally 
introduced by Piorry in the attempt to explain all 
forms of general septic infection as due to the in- 
travasation of pus. It was shown subsequently by 
Virchow and others, however, that it is impossible 
to group all the phenomena of pyaemia as the effects 
of a single cause. There are, it was pointed out, 
at least two series of effects, firstly the mechanical, 
taking the form of a block in the circulation, and due 
to thrombosis and embolism, and, secondly, an irri- 
tant effect due to the action on the cells in various 
tissues of some substance which has diffused into 
the blood from the infected areas. This was called 
the * infecting substance,’ and is now known to 
consist of microbes and the chemical poison derived 
from them. 

The sequence of changes is the following. The 
effect of an inflammatory area on the veins in 
the neighbourhood is to cause thrombosis. The 
thrombus may > be hard or soft. In any case it con- 
tains within itself the microbes and leucocytes 
which have the power of disint^rating it, e.g. by 
digesting it, ana converting it into a mass of pus 
and broken-up septic clot {see Abscess, p. 7). 
This material is in a condition to travel in the 
blood-vessels, and passes into the still patent part 
of the vessel to form emboli. The infected emboli 
settle in a small blood-vessel, and set up abscess- 
formation. Virchow pointed out, however, that 
on anatomical grounds this is not the sole explana- 
tion. We find, for example, in pyemia, that large 
serous cavities are infected, and it is impossible to 
conceive that the inflammation of the whole surface 
of a lung could be due to mechanical emboli 
plugging the vessels. The * infecting substance ’ 
Itself causes inflammation, and acts along with the 
emboli, and in particular gives rise to conditions 
such as pleurisy and purulent synovitis. See 
Embolism, p. 453. 

Certain otner changes are to be found within the 
blood in septic poisoning which faU to be described 
here. The cells of the Blood show evidence of the 
direct effect of the poison. Commonly we find a 
marked leucocytosis of the ordinary inflamnEiatory 
type, the polymorphonuclear neutrophile cells being 
over $0 pet cent, of those present <p. 156). This 
immigration of leucocytes is due to the chemiotactic 
effect of the toxins. On the other hand, cases 
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occur m which there is not only no increase but 
even a diminution. The explanation of this fact is 
suggested by certain experiments with the pneumo- 
coccus of Fraenkel by Tschistowitch, who found that 
when he injected raobits with a coccus of moderate 
virulence, leucocytosis occurred in the blood ; if 
he used a coccus of exalted virulence, no such effect 
followed Ste p. 157. 

An interesting line of investigation is to be found 
in the study of the aggregation of leucocytes into 
masses in septic conditions of the blood. It is 
occasionally mentioned in the older descriptions of 
pyxmia that the leucocytes were observed in clumps 
in the blood (S^illot, Virchow). Recently 
Metschnikoff has shown that in normal animals a 
serum can be obtained expenmentally with a 
specific power of bringing about this form of agglu- 
tination From a number of observations the pre- 
sent writer made on cases of pyaemia, he is inclined 
to regard this phenomenon as one of importance 
among the changes in pyaemic blood, particularly 
because a possible mode of explaining the factors 
which determine the occurrence, in one case of 

yaemia, and in another of septicaemia, is suggested 

y It. 

As regards the red corpuscles, it has been 
observed that the necrobiotic changes desenbed 
by Ehrlich and Maragliano as occurring in various 
forms of anaemia occur in pyaemia also Reference 
will be made later to Koch’s discovery of the ag- 
gregation of red corpuscles to form emboli in the 
pyaemia of rabbits 

Virchow observed in a number of cases that the 
blood had lost its alkaline reaction. One of the 
most marked cases had suffered from puerperal 
pyaemia The exact value of this observation is 
still to be decided. The acid present was not a 
volatile fatty acid. 

There has been very little research carried out 
on the blood as a whole in pyaemia Roscher in 
1894 published the most important contribution to 
our knowledge of this subject. He showed that 
with the progress of the disease there is a diminu- 
tion m tne number of red blood-corpuscles per 
c mm , and a proportional decrease in the per- 
centage of hsem^lobin. There is also a diminu- 
tion in the percentage of solid residue left when the 
serum is dried. This residue, he finds, cannot 
diminish below one-half without fatal results en- 
suing 

The lowering of the percentage of hsemc^lobin 
may be due to mere increase in plasma, or to a true 
destruction of the red cells Since, however, (i) 
haemoglobinuria somewhat rarely occurs in pyaemia, 
and (2) the reduction of the residue after drying is 
so marked, it seem sprobable that we have to deal 
with both changes in the blood, viz. hydraemia as 
well as haemolysis 

Such IS the general clinical and pathological 
picture of the disease which we are able to form 
from our present-day knowledge It is unnecessary 
to go into much cletail regarding the affections 
which appear in the various organs, since it is not 
an inflammation In a particular site, but the asso- 
ciation of groups of inflammatory changes which 
is the significant fact in the diagnosis of pysemia. 
The lung is naturally the most frequent site of 
abscess. The kidney from the structure of its 
capillaries is also very liable to abscess-formation. 
In areas of terminal arteries, as in the spleen and 
kidney, we find septic infarctions Where there 


are serous surfaces we have an inflammaHoo affect- 
ing the whole, or large parts of the membrane- 
Thus synovitis, pleurisy, pericarditis, are frequent 
occurrences in the disease. In some cases, espe- 
cially in children, bronchitis or enteritis is a pro- 
minent feature In the brain, sepuc menii^tis 
occurs, and also abscesses, which are especmlly 
frequent in the occipital lobe. A special form of 
pyaemia is septic or malignant endocarditis. See 
p. 652 

The aetiology of the condition was very partially 
understood until the discovery of the agency of 
bacteria as the * infecting substance,’ ana jpe^Lson- 
producer in the disease. The bacteria chiefly con- 
cerned in septicaemia and pyaemia are the Strepto- 
coccus pyogenes. Staphylococcus pyogenes aureus, 
and Staphylococcus pyogenes albus. Many records 
have been published describing cases due to unusual 
micro-organisms, e g Micrococcus tetragenus. 
Pneumococcus, Bacillus septicus putndus, and 
Bacillus haemorrhagicus. It is, however, unneces- 
sary to do more than point out the possibility of 
such cases, their interest being m the light they 
throw on cases of inexplicable ongin. Abscbss ; 
and Bacteria 

A considerable amount of experimental investi- 
gation has been earned out with a view to defimng 
the nature of the toxic bodies which give rise to 
the phenomena of the disease It was shown, in 
the first instance, that cultures of pus-producing 
microbes, when stenlised by heating, are still, if 
injected, capable of produang suppuration. The 
dose necessary for this purpose was, however, 
found to be very much huger than that of the 
Uving culture It was accordingly concluded 
(Janowski) that in such an expenment it was 
necessary to introduce the quantity of toxic sub- 
stance which IS produced in the animal by the 
living culture before suppuration is brought about. 
When the eftects were more closely investigated it 
was found that a distinction had to be drawn in 
regard to the bacteria of sepsis, as in the case of 
other bacteria, between mtra- and extra-cellular 
poisons The extra-cellular poisons, it was found, 
are easily destroyed by boihng; whereas the toxicity 
of the poisons in the bodies of the microbe is rela- 
tively less affected by this temperature. The intra 
cellular poisons are by far the more important oF 
the two, and are specially characterised by their 
chemiotactic power of attracting the leucocytes to 
the site of infiammation, and thereby producing 
pus-cells In Koch’s comparative study of mfective 
septic diseases, he discovered that it is possible to 
reproduce expenmentally in animals the conditions 
corresponding to sapraemia, septicsemia, and 
pyaemia. Thus, if blood which has putrefied for a 
few days* be injected subcutaneously into a mouse 
(five drops) it dies in four to eight hours, and on 
post-mortem examination there is found no invasion 
of bactena into blood or tissues, nor any rip;n of 
infiammation. The animal has died from ^nple 
intoxication. If the same fluid be ^ected in 
smaller amount, there is no poisoning. The animat' 
remains apparently healthy for twenty-four houri, 
and then develops syn^toms of disease, and dies in 
forty to sixty hours. There is slight subcutaneous- 
oedema ; the spleen may be enlai^d ; but 
si^s of disease are wanting on iosi-morim exa- 
mination. This animal is inlectea throughouti and 
from any organ infective material can be cbtaliied 
which produces the same condition In otte mice' 
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into which it is inooalated. By using another kind 
of putrid fluid, Koch produced in rabbits a general 
infection, and from the blood of the animal sue- 
c^»ful inoculation could be performed. The J>ost- 
nwritm changes, local and general, were those of 
pysemia, and in particular there were metastatic 
deposits in the lungs and liver. Koch further ob- 
served that the micrococci were deposited in masses 
on the side of the blood-vessels, and these masses 
showed a power of causing the adhesion together of 
red blood-corpuscles on the side of a vessel. The 
micrococci have thus the power in themselves of 
giving rise to the formation of thrombi and emboli. 
This power of aggregating the blood-corpuscles 
Koch regarded as a characteristic of the micro- 
coccus with which he was experimenting, and to 
the formation of these masses he attributes the 
metastatic deposits. He obtained subsequently a 
true septicsemia in rabbits in which secondary de- 
posits did not occur, and which had not the power 
of enclosing the red corpuscles in the masses which 
formed in me blood-vessels. 

We see, therefore, that in mice -and rabbits the 
various types of the general septic disease can be 
reproduced — the difference depending on the specific 
character of the microbes inoculated. It has also been 
found that the bacilli of mouse-septicaemia produce 
no effect on the rabbit, even when inoculated in 
very lai^e doses. In this again we have evidence 
of the specific nature of the process. On the other 
hand, it has been shown in experimenting with the 
diplococcus of pneumonia that a variety of septic 
diseases can be produced by selecting for inocula- 
tion various typ^ of animals, e.g. rabbits, sheep, 
dogs, &c. The specific character of the septic dis- 
ease depends in this series of experiments on the 
kind of animal employed. 

With these facts, pathological and bacterio- 
logical, before us, we have to discuss now more 
particularly the occurrence of general sepsis in the 
human subject. It must be admitted that in spite 
of the clinical and experimental investigations which 
have been shortly referred to in the foregoing 
paragraphs, we have not before us material to en- 
able us to say decisively why a given case becomes 
pyjemic, while another is septicaemic. F. Gartner 
recently studied two cases of septicaemia, and two 
of pysemia, each originating in uterine infection, and 
each showing the same anatomical lesions of in- 
flammation round a septic focus. In each case he 
found both streptococci and staphylococci. Gartner 
does not propose an answer to the question, but 
concludes with the demonstration of the very close 
resemblance of the four cases so far as the origin 
Was concerned. The micrococcus had in each case 
invaded the blood. 

The path of entrance taken by the microbes 
is clear when a septic wound can he demonstrated. 
In many cases, however, the mode of invasion is 
obscure. These cases are sometimes called crypto- 
genetic. Fischl carried out an investigation of 
great interest on septic infection of infants. He 
showed that the apparently primary gastro-enteritis 
and capillary bronchitis are in reality part of a 
general condition of septicaemia or pyaemia. In a 
recent post-mortem examination, the writer found 
this condition in the lungs of an adult. The ab- 
scesses contained a pure growth of Staphylococcus 
pyogenes albos. Fischl mentions that nine out of 
fourteen cases he examined showed this coccus in 
pure cultivation* He regarded the source of infec- 


tion as the air or the food. Grawitz has shown 
that in certain abnormal conditions the general 
resistance of the tissues to the invasion of microbes 
is less than that in force when the subject is healthy. 
Some time ago the present writer performed a posU 
mortem examination on a patient who had shortly 
before death accidentally fractured a number of ribs. 
The patient also suffered from acute mania. Round 
each site of fracture an abscess had developed, 
although there was no discoverable lesion of the 
surface by which infection might have gained en- 
trance to the tissues. This case illustrates the effect 
of disease and injury in lowering resistance to inva- 
sion. Gottstein has carried out an experimental 
investigation on this subject. He injected guinea- 
pigs with the bacillus of chicken-cholera, a microbe 
to which they are relatively immune, und at the 
same time gave them a dose of hydracetin sub- 
cutaneously. They died with abscess-formation 
and inflammatory change in the serous cavities. 
The point of importance in this experiment accord- 
ing to Gottstein is that the disintegration of red 
blood-corpuscles by the hydracetin sets free fer- 
ments which intoxicate the animal, and thus breaks 
down the resistance of the tissues. He also ex- 
perimented on the breaking down of resistance by 
using pyrogallol, which dissolves the red blood- 
corpuscles, and came to the conclusion that in cases 
of sepsis the resistance of the whole organism is 
broken down by the poison, and this is followed up 
by an invasion of bacteria. 

In considering this question in relation to pysemia 
in the human subject we come upon a very diffi- 
cult pathological problem. In 1886 Stephen Paget 
showed that a special relationship holds between 
abscess of the liver and fracture of bone, and that 
necrosis of bone has a similar relation to abscess of 
the kidney. Again , pleurisy and pericarditis are more 
common after injuries to limbs than after injuries 
to head and trunk. Abscess in the heart is more 
common in pyaemia involving the lower limbs than 
in any other. The lungs are the most favourite 
site of abscess. Among muscles, the pectoral are 
the most frequently affected, while the calf-muscles 
are the next in frequency. Another favourite site 
of inflammation is the synovial sheath of the tendons 
on the back of the left hand ; another, the back of 
the left eye. The result of Paget’s investiga- 
tions is difficult of interpretation on any theory of 
local or general resistance. Marmorek has, how- 
ever, attempted to arrange the observations on 
pyaemia in a general theory of lines of defence. 
Organs most liable to abscess-formation in pyaemia 
are those which are weakest in defence. The anti- 
bacterial coefficient of any organ is in inverse ratio 
to the number of bacteria found in it. The anti- 
bacterial power of a tissue is associated with 
the number of active living cells found in it. 
On this theory the first line of defence for the 
organism is the skin and subcutaneous connec- 
tive tissue. The second is the lymphatic glands. 
The third line of defence is the blood. After this, 
organs are liable to suffer in inverse ratio to their 
anti-bacterial power. This theory is somewhat 
difficult to apply to the actual problems of septi- 
caemia and pyaemia in the human subject. 

Treatment. — As regards* treatment of these 
conditions, little remains to be said. The surgical 
cleansing of all primary foci, and in some cases of 
pyaemia of secondary foci also, is the first step 
which should be taken {see Cellulitis). In the 



SAPRiEMIA 


SCABIES 


1455 


next place, if the sepsis be due to the streptococcus, 
the anti-streptococcus serum may be employed 
The evidence as to the value of this new therapeutic 
agent has not yet accumulated in sufficient quantity 
to be decisive Serum-Therapeutics) Medi- 
cal treatment of the symptoms is to be strenuously 
earned out The temperature is to be controlled 
by antipyretics, and quinine is the drug most recom- 
mended for this purpose bv the clinical authorities 
The maintenance of the strength by suitable diet 
and stimulants is also of the greatest importance 
In some of the cases where treatment his been 
successful the period of convalescence has been 
very prolonged J Lorrain Smith 

SARATOGA, In Saratoga County, New 
York, USA — Alkaline chalybeate and muriated 
alkaline waters, containing traces of iodine and 
bromine The springs of Ballston, a few miles 
from Saratoga, are of a like character, 5 ^/? 
Mineral Waters 

SARCINA {sarctna, a pack or bundle) — This is 
a morphological term applied to various species of 
micro-organisms belonging to the group of Schizo- 
mycetes, which, developing by fission in three 
planes at right angles to one another, form more or 
less cubical aggregates of 4, 8, 16, 32, or 64 cocci, 
having the appearance of corded ‘ bales ’ or ‘ packets * 
They are non-motile, do not form spores, and re- 
tain the stain after treatment by Gram’s method 
When cultivated upon artificial media many species 
are chromogenic, the characteristic arrangement in 
cubes IS lost, and only diplococci and tetrads are to 
be demonstrated microscopically See Bacieria 

So far as is known at present, the sarcinae are not 
pathogenic, but merely occur in diseased organs as 
casual saprophytes 

The most important species of sarcina met with in 
human pathology are the following — 

i Sarcina ventriculi —This species is of 
frequent occurrence in the stomach, and in the 
vomit of gastric dilatation from pyloric obstruction , 
in some cases of gastric ulcer and carcinoma with- 
out dilatation , and in rare cases of gastric catarrh 



Sarnm. ventriculi Showinir sarcinx and starch 
granule m vomited matter X400 diam 


Their presence, however, is not sufficiently constant 
to be of much diagnostic value, and is certainly not 
pathognomonic of a dilated stomach, as has been 
supposed Their appearance is usually associated 
with a state of fermentation of the gastric contents, 
which appear frothv, and ire of an acid reaction 
and smell , but it wiuild sctm that the organism is 


not the actual cause of the condition, for cases are 
recorded of their occurrence in vomit that showed 
no signs of fermentation , while the introduction of 
pure cultivations of sarcinae into the stomach is not 
followed by fermentative changes in its contents 

Sarcince are easily detected under the microscope 
A drop of liquor potassic added to a fragment of 
vomit on the glass slide, and covered with thin 
glass, is sufficient to display their characteristic ap- 
pearances The constituent cells are about i 9/x in 
diameter 

2 Sarcina pulmonum — This species has 
been described as occurring in certain lung states 
associated with suppuration It is said readily to 
induce ammoniacal decomposition of the urine 
when introduced into this fluid , and in one case 
appeared to contain starch or cellulose in its com- 
position 

Sarcinae are also stated to have been found in the 
fseces, in the ventricles of the brain, in hydrocele- 
fluid, in gangrenous intestines, and in cholera- 
stools W H Allchin 

SARCOCELE (o't£p|, flesh , and/c^ATj, a tumour)# 
A name for any solid enlargement of the testes 
See Testes, Diseases of 

SARCOMA {(rdp^^ flesh) — A form of new-growth 
See Tumours 

SARCOPTES SCABIEI. — A synonym for 
Acarus scabiei See Acarus 

SATURNISM {saturnusy lead) — A synonym for 
lead-poisoning See Lead, Poisoning by 

SAWYER’S CRAMP— Occupation-Dis- 
eases , and Writer’s Cramp 

SCABIES {scabtesy scab, mange) — S\non ; 
Itch, Fr Gale y Ger K raize 

Definition — A simple inflammation of the 
skin, produced by the irritation of the Acartis scabiei 
and the scratching of the sufferer The disease is 
contagious, as the parasite is easily transferred from 
one person to another See Acarus 

Description — The parts of the body most 
likely to be attacked are the soft skin between the 
fingers, and on the flexor side of the wrists and 
elbows , the lower part of the abdomen, buttocks, 
and penis , and in women the mammge , in children 
the feet and legs, in addition to the other parts of 
the body already mentioned, are very liable to be 
attacked The acarus generally attacks both sides 
of the body symmetrically, and in adults is never 
met with in the skin of the face or scalp , but any 
other part of the body may' be affected 

The eiuption produced by the acari and bv scratch- 
ing, is attended by itching, especially at night, and 
resembles a scattered eczema , and the extent and 
seventv of the disease will depend chiefly on its dura- 
tion The most characteristic feature for the purposes 
of diagnosis is the scabies burrow, which resembles 
roughly an old pin-scratch Examined closely, it 
has a dotted and beaded appearance with ragged 
dirty edges at its entrance, where the roof of the 
cuniculus has been worn away by rubbing At the 
distant end of the burrow may be sometimes seen 
the parent-acarus, which is easily extracted by in- 
serting the point of a pin along the burrow and 
touching the acarus, which immediatel) adheres to 
the pin, and may thus be remov ed for the purpose 
of examination 
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Diagnosis.— The following points serve to dis- 
tinguish scabies : (I) the particular parts attacked 
as just indicated ; (a) the eruption, which consists 
of scattered and isolated papules and vesicles, and 
more rarely pustules, witn their tops more or less 
tom by scratching ; (3) the history of the case, and 
especially of contadon; (4) the presence of the 
scabies-burrow ; ana (5) the demonstration of the 
acarus by means of the microscope. 

Treatment. — ^The usual plan of treating scabies 
is by the use of either (i) sulphur-ointment; or 
(2) sulphur-baths or lotions. The former is the 
more effectual method, although the latter may be 
occasionally preferred. In order to cure an ordinary 
case of scabies, it is simply necessary that the 
patient, before going to 1^, should thoroughly 
apply and well rub in the sulphur-ointment to every 
part of the body, excepting the skin of the face and 
scalp ; and in order to keep the ointment in contact 
with the skin, he should sleep in his under-clothes, 
such as drawers, jersey, socks and gloves, and in 
the morning take a warm bath and put on clean 
clothes. The process should be repeated for three 
or four nights, after which the ointment should be 
used every night for a week or ten days to those 
parts of the b^y only which are especially attacked 
by the disease. It is not necessary to boil the 
under-clothes, ordinary washing and ironing is quite 
effective. 

The ointment should contain a drachm of sulphur 
to an ounce of benzoated lard, but for young 
children an ointment of about half this strength is 
most suitable. A common mistake is to use a 
strong sulphur-ointment for many weeks, thus pro- 
ducing an irritable state of skin, which is mistaken 
for a continuation of the scabies. 

If a sulphur-bath be preferred, it mav be made 
by dissolving half a pound of sulphurated potash in 
thirty gallons of water. It is necessary to repeat 
the bath several times at intervals of a few days. 

If it be desired to treat scabies by a lotion, 
Vlemingkx’s solution may be used. It is made by 
boiling five gallons of water with a quarter of a 
pound of quicklime and half a pound of sulphur 
until three gallons are left. This lotion is effective, 
but it is apt to irritate the skin, and is not so gene- 
rally useful as the sulphur-ointment. 

R. Liveing. 

SCALD. — An injury to any part of the body 
caused by the action of moist heat, either in the 
form of steam or of a hot fiuid. See Heat, Effects 
of. 

SCARI FICATION {scarijicoj I make an incision). 
This is an operation in which small superficial 
incisions are made, through either the skin or 
mucous membrane, to allow the escape of blood, 
as in wet-cupping, or of serous fluid, in relieving 
dropsical effusions ; or to liberate the teeth, as in 
difficult dentition. 

SCARLATINA.— A synonym for scarlet fever. 
See Scarlet Fever. 

SCARLET FEVER. — Synon. : Scarlatina ; 
Febris scarlatina ; Fr. Scarlatine ; Ger. Scharlach. 

Definition. — A febrile infectious disease, of 
which the characteristic symptoms are a punctate 
erythematoue rash and a sore-throat. During con- 
valescence the skin desquamates and certain com- 
plications often occur, the most important being 
inflammation of the ears, kidneys and joints. 


Geographical Distribution. — At the present 
day scarlet fever is confined chiefly to the temperato 
zones, being more or less endemic in Europe (espe* 
dally the north-western countries and Russia), in 
the northern of the United States, and in parts of 
South America. It is not common in Australia,, 
and is rare in the tropics, even among the European 
population. 

^Etiology.— O ne of the most remarkable facte 
in connection with the aetiolc^ of scarlet fever is 
the decrease in its mortality during the past thirty 
years. Thus the average annual death-rate per 
million living for England and Wales has fallen from 
982 (1861-5) fo 241 (1886-90). 

Since 1874 there has been an almost unbroken 
decline in the death-rate ; nor has this decrease 
been confined to England and Wales. It has been 
observed in Scotland, Ireland, Sweden, Norway, 
Denmark, Germany, and many large continental 
cities and towns ; there is also evidence of the same 
decrease in the United States of America. Some 
writers have suggested that it is in part due to les- 
sened prevalence (morbidity) ; but that this is far 
from being an important factor is shown by a study 
of such notification-statistics as are forthcoming, not 
only from this country, but also from abroad. J. T. 
Wilson has shown that the lessened mortality is due 
chiefly to the lessened fatality (case-mortality). This 
has been observed not only in hospital cases, but 
also in all cases in nearly every town where notifi- 
cation has been in force. That there has been of 
recent years a change of type in the disease will 
hardly be denied by any one who has had sufficient 
opportunity for clinical observation. The most 
severe forms are less frequent than they formerly 
were. This lessened severity may perhaps be due 
partly to such causes as improved sanitation and 
a more general use of hospitals ; but there are also 
at work factors which are unfortunately quite un- 
known to us, so that we have no guarantee that we 
have seen the last of virulent scarlet fever. At 
present the fatality in London is less than 4 per 
cent. ; but as an instance of the height to which it 
can rise, it may be mentioned that in Stockholm 
in the year 1870 it was no less than 28*8 per cent. 

Age * — Scarlet fever is a disease mostly of children, 
especially of those from two to ten years Oj age. 
The fourth year is the period of greatest suscepti- 
bility. Below one and over twenty- five the disease 
is uncommon. The fatality is highest during the 
first year, and though falling with each year, yet 
is high up to the fourth. It then remains low up to 
the fortieth, after which it again rises slightly. 

Sejc. — Though at all ages more cases are actually 
met with among females, yet males are somewhat 
more susceptible to the disease. The fatality is 
also higher among males. 

Jiaee * — The dark races of mankind are less sus- 
ceptible than the white. 

Seasonal prevalence * — The London notifications 
show that usually the number of cases begins to rise 
in June and, with a slight check in August, con- 
tinues to rise to a maximum in October. It is 
slightly lower during November and falls somewhat 
quickly during December and January. The mini- 
mum is reached in March or April. The fatality, 
however, is highest during January, February and 
March, and lowest from July to November. 

DuseminaHon.^^iQ»x\eX 6ver is highly infectious. 
The infection is spread chiefly in a direct manner 
by individuals suffering or convalescent from the 
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disease ; but it is often conveyed by means of m* 
fected articles (clothing, bdoks &c.) and by third 
persons. The virus, when harboured in clothing or 
other fomitesy remains active for long periods of time. 

The disease can also be spread by means of 
milk-supply In some outbreaks the origin of the 
contamination of the milk has not been ascertained ; 
in others it has been found in a case of scarlet fever 
occurnng among persons concerned in the collection 
or distribution of the milk , while in a third group 
it has been shown that cows from which the milk 
was obtained were the subjects of a certain disease 
of the udders, skin and viscera 

From the evidence collected in the last group of 
cases, It appears to be certain that cows suffer from 
a disease capable of giving, through their milk, 
scarlet fever to human beings. There is reason 
also to believe that swine suffer from a disorder 
which must be regarded as scarlet fever. 

It IS probable that the aggregation of children in 
schools IS not without influence on the prevalence 
of the disease At any rate there is every year a 
fall in the notifications, previously on the nse, 
during the summer holidays of the School Board in 
London, the rise being resumed soon after the re- 
opening of the schools This fall is most marked 
at the school ages (3 to 13) 

Defective hygiene influences scarlet fever in re- 
spect not to Its prevalence, but to its type ; so that 
insamtary surroundings aggravate an attack and 
favour complications So far no definite effects 
have been traced to the influence of soil, rainfall or 
temperature, unless we except its rarity in the 
tropics. 

Morbid Anatomy — Beyond the local faucial 
lesions there is little to be seen ^ost mortem by the 
naked eye. During the eruptive period a micro- 
scopic examination of the skin reveals hyperaemia 
and cedema of the cutis vera, with proliferation of 
the cells of the Malpighian layer of the epidermis 
Besides the cervical, other lymphatic glands, espe- 
cially the mesenteric, may be enlarged, and occa- 
sionally the Peyer’s patches are slightly inflamed. 
In septic cases the spleen may be enlarged. Dur- 
ing the acute stage the kidneys present little, if any, 
changes, at the most a slight infiltration of the in- 
terstitial tissue with leucocytes. In cases of nephntis^ 
the inflammatory changes affect chiefly the glome- 
ruli and the interstitial tissue of the cortex. 

Pathology. — There can be little doubt that the 
essential cause of scarlet fever is some kind of micro- 
organism, which probably gives rise to a general 
infection, and not to a local one with secondary 
toxaemia, as in diphtheria. The disease has been 
produced by the inoculation of healthy individuals 
with the faucial and buccal secretions of a scarlet- 
fever case ‘ More than one observer has believed 
that he has discovered the specific organism. Ac- 
cording to Klein it is a particular streptococcus, 
wjiich he isolated in 1886 from the diseased 
udders and viscera in an outbreak attnbutable to 
the milk of certain cows on a farm at Hendon, and 
which be has since that date found in th6 blood, 
tissues, and skin of cases of human scarlet fever. 
This organism, which is the same as one subse- 
quently described by Kurth under the name of 
Streptococcus conglomeratus, differs, according to 
Klein, from the Streptococcus pyogenes, ^^en 

* These inoculations were most unjustifiably porfbrmed 
by Stickler, of Orange, Now Jersey, t7JS.A.,,in the hopes of 
finding a protective virUs in tne secretions. 


grown in broth the fluid remains clear, and the 
organism forms one large or several small conglome- 
rate masses at the bottom of the vessel or test-tube, 
Gordon has found it in most of several cultivations 
taken from the tonsils qf patients in different stages 
of scarlet fever, but never m the aural, and rarely 
in the nasal discharge : a peculiar fact when we 
remember that there is good reason for believing 
that the nasal discharge is particularly infectious. 
If this micro-organism be injected into calves or 
mice, general infection takes place ; and the 
organism in question can be recovered from the blood 
and tissues of the affected animals. There is no 
clear proof, however, that this general infection is 
the same disease as human scarlet fever ; and we 
have further to remember that it has been estab- 
lished that in the latter disease cocci are present in 
the fauces and elsewhere, some of which are the 
cause of the septic and suppurative comphcationSf 
though not of the disease itself The S conglome- 
ratus (as well as another coccus to be immediately 
referred to) may after all be only one of these acci- 
dental organisms More recently, Class has de- 
scribed an organism which he believes to be the 
cause of scarlet fever It is a diplococcus, which, 
when grown on glycenne-agar, to which 5 per cent, 
of sterilised black garden-earth is added, assumes 
the form of a large gonococcus He states that he 
has isolated this organism from the fauces, blood, 
and desquamating skm of scarlet-fever cases If 
the blood of a patient convalescent from scarlet 
fever be added to the culture-medium, the orgamsm 
is prevented from growing. The diplococcus is 
pathogenic to mice, guinea-pigs, and swine. In 
white swine it gives rise to an attack of fever with 
an erythematous rash which is followed by desqua- 
mation The disease thus produced by inoculation 
IS infectious, so that other animals of the same kind 
contract the disease naturally from those artificially 
infected 

In connection with these experiments it may be 
mentioned that Behle has rej^rted an outbreak 
of a disease in pigs, which accompanied an epi- 
demic of severe scarlet fever among children in the 
same locality. The chief symptoms were angina, 
erythema, ^buminuna, and desquamation A 
healthy pig was inoculated with the blood of a 
child suffering from severe scarlet fever in this epi- 
demic, and the animal was fatally attacked by a 
disease which had exactly the same ^nnptoms. 

It must be left to future investigators to decide 
which, if either, of the two organisms above men- 
tioned IS the specific cause of scarlet fever 

Clinical History — The xncubation-feriod is 
usually of two or three days’ duration It is not in- 
frequently shorter, but rarely longer. Probably it 
never exceeds five days 

Prodromal period — The most constant symptoms 
are vomiting, a rise of temperature, headache, and 
sore-throat Occasionally, especially in adults, a 
sore-throat is complained of for a day or two before 
the other symptoms appear. In mild cases there 
may ^ no vomiting ; on the other hand, in a few 
cases vomiting may be so frequent as to induce 
within a few hours a senous state of collapse, even 
though the subsequent course of the attack is by no 
means severe. A rigor is rare, but the patient may 
feel chilly Children are restless an 4 refuse their 
food. The pulse-rate usually rises considerably 
(120 to 140 a minute). The ton^e is coated with 
a white fur ; sometimes there Is diarrhoea. 

5A 



SCARLET FEVER 


1458 

After a few hours the initial vomiting ceases, but 
the other symptoms persist till the ap()earance of 
the rash, which usually comes out within twenty- 
four hours from the onset of the attack. In not a 
few of the mild cases the rash is observed as early 
as any of the symptoms ; on the other hand, in 
some of the most severe, its appearance is delayed 
till the third, fourth, or even fifth day. As a rule 
the character of the prodromal symptoms corre- 
sponds with the severity of the attack. 

Three forms of the disease can be distinguished 
clinically ; but it must be remembered that between 
them are gradations, so that no hard and fast line 
can be drawn. 

1. Scarlatina Benigna^ or Simple Scarlet Fever. — 
In this form all the symptoms are of moderate in- 
tensity. The rash, though it usually invades the 
trunk and limbs, may be limited to a portion of the 
former, or may be absent altogether. It lasts for 
three or four days, but sometimes for a much shorter 
time, even for less than a day. While the rash is 
coming out the temperature is moderately elevated 
(100® to 102® F.). With the fading of the rash 
the temperature gradually falls, and reaches the 
normal at the end of three to seven days. There 
may be no sore-throat, and the fauces may appear 
normal. But sore-throat may be present with little 
if any visible lesion ; though there is usually 
tonsillitis with or without inflammation of the 
soft palate and pharynx. These structures may 
be smeared over with lo6se muco-purulent exuda- 
tion, and slight superficial ulceration may occur. 
The cervical glands are moderately enlarged and 
painful in cases where the tonsils are inflamed. 
Complications and sequelae occur less frequently 
than in the more severe forms of the disease ; yet it 
must not be forgotten that most serious affections, 
such as nephritis and otitis, do occasionally follow 
even the mildest cases, es^ially when neglected. 
Desquamation may be delayed till the end of 
three weeks, and may be partial or absent. 

2. Scarlatina Anginosa (Septic Scarlet Fever). — 
The prodromal symptoms are usually of some seve- 
rity ; but occasionally a case, at first of the benign 
form, after a few days becomes septic and presents 
graver symptoms. The distinguishing feature of 
this variety is the faucial affection. There is, in the 
first instance, general and acutely painful inflamma- 
tion of the fauces, which may be swollen to such a 
degree as to imp^e deglutition or respiration. A 
viscid secretion fills the mouth and naso-phaiynx ; 
and pultaceous, sometimes membranous, exudation 
forms upon the tonsils and palate. The nasal pas- 
sages are inflamed and blocked ; and a discharge, 
at first thin and watery, later muco-purulent, pours 
from the nostrils, excoriating the adjacent skin. 
The cervical glands are much enlargea, of doughy 
consistency, and very painful. Often, too, the skin 
and subcutaneous areolar tissue are inflamed, and 
there is a hard, brawny swelling, extending in the 
most severe cases from one ear below the chin to 
the other (bull-neck). The throat is acutely pain- 
ful. The faucial oedema may resolve without any 
subsequent lesion ; but usually necrosis takes place, 
and yellow or grey sloughs are seen, the separation 
of which leads to ulceration of the tonsils, uvula, 
soft palate, or pharynx. In extreme cases the 
necrosis is so extensive as to involve the whole of the 
soft parts of the fauces ; in those less severe portions 
only sloi^h, as the uvula or a tonsil. Occasionally, 
a portion of one or both anterior pillan sloughs, and 


oval perforations are left; this local sloughing is 
probably caused by the pressure of the swollen 
tonsil against the cmematous anterior pillar. The 
angle between the base of the uvula and the ante- 
rior pillar on each side is a favourite seat of ulcera- 
tion. The ulceration is usually slow to heal ; 
sometimes, indeed, far from healing, it spreads, and 
may travel downwards past the root of the tongue to 
the epiglottis and larynx, in which case symptoms 
of laryngeal inflammation gradually manifest them- 
selves. 

The processes described above are usually in non- 
fatal cases of two or more weeks’ duration. The 
temperature is at first persistently high, 102° to 
104® F. , or higher. After a few days or a week or 
two it becomes irregular ; and four or five weeks 
may elapse, while the faucial ulceration is healing, 
before it resumes the normal. The pulse-rate is 
much increased in frequency (140 to i6o). At first 
the pulse is full and bounding, later it is small and 
feeble. The rash persists for a week or ten days. 
Most often it is vivid and extensively distributed, 
but occasionally it is patchy, and it may be altogether 
wanting. The tongue, at first coated with thick 
white fur, quickly peels, and assumes the ‘ straw- 
berry’ appearance. Later it becomes dry and 
dirty. Sordes collect along the gums and lips, and 
the angles of the mouth are excoriated. Stomatitis 
with ulceration is not infrequent. In a few cases 
there is extensive excoriation round the anus. 

During the first week or so the patient is restless, 
sleepless, and delirious. Wasting is rapid and 
extreme ; and vomiting and diarrhoea, especially 
the latter, are often met with. Desquamation 
commences about the end of the first week, and is 
profuse. There is also considerable loss of hair. 
Complications are common, especially otitis media 
and suppurative lesions. 

Death in septic scarlet fever usually occurs during 
the second or third week, but it may be delayed for 
another week or two, the patient dying of exhaus- 
tion after the febrile period is over. But in such 
cases it will be observed that the pulse-rate remains 
high, and the faucial ulceration shows little, if any, 
signs of repair. In non-fatal cases recovery is very 
tedious. 

3. Scarlatina Malipta (Toxic Scarlet Fever), — 
The s^ptoms are severe from the onset : repeated 
vomiting, a very frequent pulse, a high temperature 
(104® to 105® F.), and prostration being the most 
prominent. The rash is usually profuse. The face 
is of a yellowish hue and waxy appearance. The 
sore-throat is slight, there being moderate inflam- 
mation of the fauces. The cervical glands are 
little if at all enlarged. The rapidity of the heart’s 
action soon leads to cardiac failure, and there is 
cyanosis with sighing respiration. Muscular tremor 
is present. The tongue is covered with dry fur. 
At first the patient is delirious, but soon becomes 
comatose ; in a few cases, however, the mental 
condition remains clear to the end. This form of 
scarlet fever almost invariably proves fatal, death 
taking place on the fifth or sixth day ; occasionally 
earlier, even on the first or second, before the rash 
has come out or fully developed. 

Hamorrkagic scarlet /every in which there are 
haemorrhages^ into the sxin 'and from the mucous 
membranes, is very rare at the present day. 

Other forms of scarlet fever, —Cases are not in- 
frequently met with, especially during epidemics, 
in which the patient presents no other symptoms 
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beyond those of a slight febrile attack with sore* 
throat. Instances have been recorded when such 
cases have given rise to typical scarlet fever in sus- 
ceptible persons ; hence they may be regarded as 
abortive cases. 

Occasionally cases are observed where the chief 
feature of the attack is a continued fever of four or 
five weeks’ duration, the throat-affection being 
moderate and the constitutional symptoms not, as a 
rule, severe. These may be regarded as prolonged 
examples of the benign variety. Occasionally, 
however, they terminate fatally from exhaustion or 
some comphcation. 

As for the so-called surgical and puerperal 
varieties, the writer sees no reason for believing 
that they differ from the ordinary forms of the 
disease Children the subjects of ‘ surgical ’ affec- 
tions are no^more likely to take scarlet fever than 
those who are suffering from * medical * ailments ; 
except, perhaps, in the case of burns or scalds. 
Scarlet fever of the puerperal state is rarely met 
with, and not necessarily severe 

Symptoms —The rash of scarlet fever consists 
of two elements, a diffuse erythema and very small 
distinct spots or puncta The puncta generally 
appear earlier than or as soon as the erythema, 
though occasionally the erythema is visible for some 
hours before the spots The papular or punctate 
element outlasts the erythema, especially in those 
regions where the skin is naturally coarse, as on 
the extensor surfaces of the extremities, where the 
papules often consist of inflamed hair*follicIes 
The rash is usually most intense about the flexures 
of joints, where, as also upon the upper part of the 
chest, It may be petechial It appears first on the 
neck and chest, but quickly spreads to the rest of 
the trunk and upper and lower extremities. It 
affects also the skin just in front of and behind the 
ears, reaching the temples , but it spares the scalp, 
face, palms, and soles In marked cases it attains 
Its height on the third or fourth day, after which 
It gradually fades The colour vanes from a faint 
pink to a bright vermilion. In cases where the 
circulation or respiration is embarrassed it is of 
a dusky red or even purplish hue In some cases 
of the septic form the rash is morbilliform on the 
extremities and consists of papules and macules, 
affecting also the palms and soles , but on the trunk 
the ordinary character of the rash is retained, and 
the face is not affected The face, though always 
free from rash, is often deeply flushed, with the ex- 
ception of the area round the nostrils and mouth, 
which IS pale (circum-oral ring of pallor). Occa- 
sionally the conjunctivse are injected. 

The rash is most intense in the severe forms of 
the disease ; the skin may then be slightly tumid, 
especially on the hands, causing the sensation of a 
tight glove. Miliana are sometimes seen in large 
numbers on the wiists and hands, less frequently on 
the trunk and legs 

The tongue is at first coated with white creamy 
fur, composed chiefly of epithelium in process of 
being shed. The papillae are enlarged, and stand 
out as red points projecting through the white fur. 
The latter separates along the sides and tip of the 
organ, and in patches on the dorsum. When all 
the fur has separated the tongue is left red, raw and 
moist, with the enlarged papillae stianding out as 
glistening points. This is the condition known as 
* strawberry tongue»’ which, though occurring more 
often in scarlet fever than in any other disease, is 


by no means constant in or confined to that affec^ 
tion. * 

Desquamation is one of the most charactenatic 
features of scarlet fever. It usually commences 
about the seventh to tenth day ; m mild cases, how- 
ever, it may be delayed to the end of the third 
week, while in severe it is observed as early as the 
second or third day. Peeling usually starts about 
the ears and cheeks ; but very soon it is observed 
on the neck, upper part of the trunk and arms, and 
lastly upon the rest of the trunk and extremities^ 
Occasionally it commences in the pubic region. 
The process is usually completed wuhin from six 
to eight weeks, but occasionally withm a shorter 
period. The palms and soles are the last places to 
become free from desquamation ; indeed, tpey may 
go on peeling for three or four weeks after the rest 
of the skin has become clear. Desquamation is 
usually universal, even though the rash is not It 
IS most free in cases where the rash has been in- 
tense and the fever acute , but it may occur and 
even be profuse when there has been little or no 
rash. On the other hand, a few mild cases of 
scarlet fever, even with a considerable rash, do 
not apparently peel at all. 

The desquamation assumes three forms, which 
may often all be observed in the same patient In 
the first, the most common and diagnostic vanety, 
the process commences with the appearance of 
minute white points on the skin, caused by the 
separating horny layer of the papillae. These 
white points are rubb^ off and give place to small 
‘ pinhole-hke ’ rings, which, enlarging, coalesce 
with one another so as to give nse to a general 
flaky desquamation. This ‘pm-hole* form does 
not occur on the face, where the peeling is almost 
always of the second vanety, which consists of 
fine branny or powdery scales, such as may follow 
any erythema This kind is observed especially 
in infants and mild cases Lastly, large irregular 
areas of epithelium may be shed entire, leaving 
the skin pink and tender, but very rarely raw 
In such cases the skin may separate from the 
fingers like a glove Very seldom are the nails 
cast off. 

The unne during the febrile penod is high- 
coloured, somewhat diminished in quantity, and 
deposits urates. It may contain a trace of albumen, 
which IS not necessarily a herald of any subsequent 
nephritis 

The skin is usually dry, and in severe cases 
frequently hot. Dunng convalescence, after peel- 
ing, patients are subject to frequent perspiration 

Complications — Otitis media is the most fre- 
quent of all the complications. It is met with most 
often in the septic form of scarlet fever, an^ng 
dunng the period of the fauaal ulceraSion. But 
it may occur in mild cases and dunng convales- 
cence Children under five are most prone to it. 
Otitis nearly always arises through the infiammar 
tion spreading up the Eustachian tube from 
throat Usually the first sign is a thin waterjr 
discharge from the ear, but earache, tenderness of 
the ear, and pyrexia majr precede the discharge for 
a day or two. After a time the discharge becomes 
muco-punilent and often offensive. There is nearly 
always some loss of heanng, which, however^ U 
usually neither complete nor permanent 

In the majority of cases under appropriate 
treatment, the dis^me ceases in a few weeks. 
Occasionally a mastoid abscess or more serloiui 
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complications (inflammation and necrosis of the tern* 
poial bone, especially the mastoid process, menin- 
gitis, pyaemia, and cerebral abscess) occur early in 
the course of the otitis. More commonly, however, 
they Me met with after the disease has become 
chronic. Complete deafness, usually due to impli- 
cation of the internal ear, with in young children 
consequent dumbness, is at the present day very 
rare. 

Injlammatim of the cervical glands is most com- 
mon in the septic form of the disease during the 
acute st^e, but it may occur in the milder cases 
and during convalescence. Suppuration often re- 
sults. Sometimes, especially during the early 
period of the attack, the skin and subcutaneous 
tissue of the neck are also involved, and extensive 
sloughing, especially of the latter, takes place. In 
a few cases, mild as well as severe, all the super- 
ficial glands can be felt to be enlarged, as in 
rubella. 

Nephritis is the most characteristic complication 
or sequel of scarlet fever. Its incidence varies 
much in frequency in different years, from 2 to 17 
per cent. It is more common in children than in 
adults, especially between the ages of five and ten. 
Males are more liable than females. It follows mild 
nearly as often as severe attacks ; and there is no 
reason to suppo^ that it is due to ‘cold’ or to 
allowing the patient to get up too soon. It most 
commonly sets in at the end of the third, or the be- 
ginning of the fourth, week, but ma^ occur as early 
as the tenth day, or as late as the sixth or seventh 
week, when the patient has almost recovered from 
the attack of scarlet fever. It is rarely seen earlier 
or later than these periods. The onset is usually 
sudden. There is headache, nausea or vomiting, a 
rise of temperature ( 100® to 105® F, ), and occasion- 
ally shivering. The urine next voided is found to 
be smoky in appearance and to contain albumen, 
blood-discs, and renal casts. The amount of urine 
b at first much diminished ; the pulse-rate is ac- 
celerated (but the arterial tension is not usually 
increased), the tongue is furred, and the bowels are 
confined. In most cases the acute symptoms pass 
off in two or three days, but there is irregular 
pyrexia, which may persist for a week or two, 
the temperature-curve being very like that of 
p^mia. At first there may be slight puffiness 
about the eyes and ankles, and a little oedema of the 
loins and scrotum, but pronounced anasarca is un- 
common save in neglected cases. Recovery is 
gradual, and b not complete for five or six weeks. 

In some cases the onset of nephritis is insidious, 
and its presence is revealed only by albuminuria. 
Hence the great importance of frequently examining 
the urine of the convalescent patient. Later more 
definite signs may appear. These cases are apt to 
be very t^ious and to resist treatment. 

In lx>th forms convulsions, coma, and occasionally 
other cerebral symptoms (squint, retraction of head, 
&c.) may occur. Acute nephritb sometimes leads 
to persbtent albuminuria, less often to chronic 
nephritb. Quite half the cases are accompanied by 
some other complication, such as otitb, adenitis, 
and secondary s(»re*throat. Death occurs in about 
7 per cent, of the cases, and is due to uraemia, 
oedema of the lungs, acute cardiac dilatation, or 
some additional complication, such as pneumonia. 

Albuminuria may occur during the febrile period, 
at the end of which it disappears, not being usmdly 
fi^owed by nephritb. Transient albummuria of 


two or three days’ duration is not uncommon daring 
convalescence, especially about the time when 
nephritis is expected. Such cases should always be 
regaled with suspicion and treated as commencing 
or slight and transient nephritis, which indeed they 
may be. 

^ Arthritis Ts\ 9 i.y occur under three different patholo^ 
gical conditions. The first and most common is the 
so-called scarlatinal rheumatism^ This arises about 
the end of the first week, especially in cases of the 
septic form of scarlet fever. It is most commonly 
met with in adolescent patients, particularly females. 
In many of the patients a history of a previous 
attack of rheumatic fever can be obtained. The 
small joints are affected rather than the large, 
especially the joints of the wrist and hand. Occa- 
sionally the inflammation shifts about from one 
joint to another. Neither the local nor the consti- 
tutional symptoms are as a rule severe, pain in the 
joints and slight pyrexia being often the only signs. 
The disease is of short duration. Slight relapses 
may occur. Suppuration is very unusual, 

Tht second form of arthritis is rare. It also 
occurs in the septic variety of scarlet fever. One or 
two of the large joints become inflamed and suppu- 
rate ; but there is no evidence of general pyaemia, 
and under appropriate treatment recovery ensues. 

Lastly the joints, usually several, may suppurate 
in consequence of general pyaemia, either in septic 
scarlet fever or as the result of such a complication 

disease of the ear. The onset of the joint-affec- 
tion is often very insidious. 

Convalescent children are often troubled with 
eczema^ especially of the skin about the ears and 
around the nostrils and lips ; a discharge from the 
ear or nose is sometimes the cause of this. Rhinitis 
may arise during convalescence ; in many of the 
cases the diphtheria-bacillus can be found in the 
discharge. 

Secondary or accidental rashes are not uncom- 
mon, especially a papular and blotchy erythema, 
affecting chiefly the extensor surfaces of the limbs in 
septic cases. Sometimes such a rash appears to be 
due to nephritis. 

Diphtheria is not infrequently found associated 
with the acute stage of scarlet fever ; but it more 
often arises during the period of convalescence. 
It b worth noting in connection with this complica- 
tion that more than one observer has found the 
Klebs-Loeffler bacillus in a certain proportion of 
scarlet-fever cases during the first few days of their 
illness, even though the fauces have not presented 
tiny appearance suggestive of diphtheria. 

Of the remaining complications the least infre- 
quent are tonsillitis^ occurring during conva- 
lescence ; ulcerative stomatitis ; and bronchitis and 
bronchopneumonia^ the two latter especially in very 
young children. Still more uncommon are laryngitis^ 
lobar pnewnoniay pleurisy y endo- and peri-carditis y 
cardiac dilatation, ophthalmia y pycemia^ meningitis y 
chorea, jaundice, peritonitis, and mania (p. 770). 
Both relapses and second attacks may occur j the 
former are met with in less than i per cent, ot 
hospital cases. 

Diagnosis. — Difficulties arbe because some cases, 
usually mild attacks, present little or no rash, or 
because a rash closely resembling that of scarlet 
fever b met with in other conditions. In mild cases 
of the former kind a dbgnosis from other throat- 
affections is often impossible without the occurrence 
of rheumatism, nejmritis or the characteristic de- 
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squamation. In severe cases without a rash (usually 
taistaken for diphtheria) initial vomiting, a very 
frequent pulse, continuous high temperature, deli- 
rium, much oedema and deep ulceration of the 
fauces, are signs of scarlet fever. Of the latter 
kind the prodromal rashes of measles, vancella 
and small'pox, the rashes of measles, rubella, and of 
septic conditions, rashes following the administra- 
tion of certain drugs and the use of purgative 
enemata, and certain idiopathic erythematous rashes, 
are not infrequently sources of error The most diffi- 
cult to differentiate is the scarlatiniform variety of 
rubella (Clement Dukes’s ‘Fourth disease’), which 
is exceedingly like scarlet fever of the mild form, 
especially if there be little or no sore-throat If the 
rash affects the face scarlet fever can be excluded. 
Initial vomiting, a peeling or a ‘ strawberry * tongue, 
and circum-oral pallor, are in favour of scarlet 
fever. The universal though moderate enlarge- 
ment of the superficial lymphatic glands is in 
favour though by no means diagnostic of rubella. 
In some cases, however, it is necessary to suspend 
the diagnosis, which may be cleared up by the 
occurrence of other cases or by the onset of some 
characteristic complication, or by subsequent ‘ pin- 
bole * desquamation 

In the other diseases mentioned above a careful 
attention to the symptoms other than the rash and 
a consideration of the conditions under which the 
rash has occurred will usually lead to a correct 
diagnosis 

The presence of Filatow’s or Koplik’s spots on 
the buccal mucous membrane is of great value in 
the diagnosis of measles (morbilli) 

Prognosis. — The younger the patient the more 
unfavourable the prognosis, the disease being more 
fatal in children under five than at other ages. 
The benign form rarely gives rise to any immediate 
anxiety, but it is to be remembered that most serious 
complications (e.g nephritis, or otitis media, with 
necrosis of the temporal bone), often follow the 
very mildest attacks. All cases of the septic form 
should be viewed with apprehension; and nearly 
every case of scarlatina maligna is fatal. 

Of individual symptoms the following are the 
most grave repeated vomiting; great frequency 
of the heart’s action maintained for several days (m 
adults a very frequent pulse is of graver import than 
m children , but in some cases of septic scarlet fever 
in children the temperature falls and the local 
disease of the fauces, though not healing, does not 
get worse, yet the pulse-rate remains high, and this 
is an unfavourable sign) , coma , sighing respira- 
tion, and an alteration of the respiratory rhythm. 

In cases of nephritis, scanty urine and coma are 
very unfavourable events, but most cases of con- 
vulsions recover. Those cases of nephritis, which 
commence abruptly, are usually of shorter duration 
than those whose onset is insidious. Chronic ne- 
phritis does not often ensue. 

Patients who are the subjects of tubercular lesions 
are very liable to have them aggravated by an 
attack of scarlet fever, and also to develop nephritis 
and other complications. 

Treatment. — In the mild forms of the disease 
it will be sufficient to spray or irrigate the fauc<» 
and nasal passages with a solution of boric acid 
{saturated) or chlorate of potassium (gr* RVad |^) or 
yreak chlorine-water, three os four times a day. In 
cases where the throat-lesions are severe these solu- 
tions may be used every two or three hours. If 
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there is much exudation alkaline solvent applica- 
tions are useful, such as solution of bicarbonate 
sodium. 

All the above solutions may be used as gargles, 
sprays, or irrigations, being applied in the latt^ 
case with a b^l- or Higgmson’s-sjringe ; but in 
some cases it will be found to be more efficacious 
to swab out the fauces occasionally with pledgets of 
cotton-wool lightly wrung out of the solution. In 
septic cases weak solutions of carbolic add (i in 40) 
or corrosive subhmate (i in 2,000) may be em- 
ployed, also by means of swabs. When there is 
much pain the patient is usually relieved by the 
application of warm fomentations or poultices to 
the neck, but m some instances more relief is 
afforded by Sucking ice 

Durmg the febrile stage the diet should condst 
of milk and water, beaten-up jiggs, arrowroot, 
cornflour, &c. ; a little beef-tea, and chicken- or 
mutton-broth may also be allowed. When the 
temperature has regamed the normal level bread 
and butter, fish, eggs, custard and milk-puddings 
may be added, and gradually, after a few days, 
fish, poultry, and meat Lemonade, soda-water, 
tea and coffee, and such fruit as oranges and 
grapes may be taken at any time. The room should 
be well ventilated and kept at a temperature of 
55® to 60® F The patient may be allowed to sit 
up m blankets after the temperature has been 
normal three or four days, provided no comphea- 
tions have arisen , and after another week he may 
be fully dressed If the weather is warm and 
otherwise favourable he may m another three or 
four days be permitted to go out of doors for a 
short time daily. A warm bath every evening, 
begmmng at the time of the patient’s first getting 
up, will frcilitate desquamation. 

Mild cases need no physic, unless it be for the 
purpose of securing a aaily action of the bowels, 
for constipation must certainly be avoided The 
best treatment for pyrexia and dehnum is the 
tepid wet-pack or sponging with tepid water. Even 
if the temperature be not very much lowered by 
these measures, sleep is induced Of drugs, anti- 
febrm in small doses repeated at intervals if neces- 
sary IS the most safe, and has much the same effect. 
When there is prostration stimulants are required, 
such as strychnine, alcohol, ether, or ammonia. 

For the treatment of comphcations, the reader is 
referred to the special articles dealing with these 
affections If the patient is treated at home, all 
precautions should be taken to prevent the spread 
of infection The patient should be kept isolated 
for at least six weeks, and should be released at the 
end of that time only if no complication exists and 
peeling (except of the soles) has finished. Other- 
wise the patient should be kept isolated for a loiter 
period. Patients discharged from fever-hospitaU, 
and also those treated pnvately, sometimes remain 
infectious for a longer period than six weeks, even 
though they appear to have <^uite recovered thaii 
health, as is shown by their giving nse to fresh cases 
(the so-called ‘ return cases ’) when they are allowed 
to mix with susceptible children. The most infectioits 
condition appears to be the nasal discharge, wMch 
often persists for a long period. It is most desrrabk 
that tins as well as other discharges and msstbiA 
conditions should be cured before the patient U 
allowed to associate with other children. Sa aisc 
M>. 769 and 474. 


Edward W. Goc»)All. 
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SCHANDAU, In Saxony. — Chalybeate waters. 
See Mineral Waters. 

SCHINZNACH) in Switzerland.'-Sulphur* 
waters.— M ineral Waters. 

SCHLANQENBAD, In Germany.— Simple 
thermal waters. Mineral Waters. 

SOHMECKS (Tatra-FUred, Tatrabad), in 
Hungary (Alt-Schmecks and Neu-Schmecks, and 
Unter-Schmecks). — Acidulated alkaline waters, and 
climatic health-resort. See Mineral Waters. 

SCHOTT-TREATMENT, The.— During re- 
^nt years much interest has been centred in the 
Schott-treatraent of disorders of the heart and 
circulatory system as practised at Nauheim, by the 
emploj^ent of ks baths with special exercises. 
Nauheim, whichlias long been noted for its famous 
Springs, lies at an altitude of over 400 feet on the 
N.E. slope of the Taunus range. Some of its 
waters are used for drinking, others for baths. 
Thus the Kur-Brunnen and the Karls-Brunnen 
Springs are chiefly for internal administration ; the 
Ludwigs-Brunnen and the Schwalheimer-Brunnen 
are valuable table-waters. Of the waters employed 
for bathing purposes the Great and Little Sprudel 
(82°-95'5° F.) are rich in carbon dioxide and the 
chlorides of sodium — 2 to 3 per cent — and calcium, 
with traces of salts of other metals such as iron, 
arsenic, barium, and lithium. 

The varieties of baths employed are as follows ; 
(I) Simple brine-baths, weak and strong ; (2) 
Effervescent brine*bath, rich in COjj and salts; 
(^) Effervescent current-, surf- or wave-bath. The 
kind, number, strength and temperature of the 
baths prescribed are controlled, ana vary with each 
case, according to the judgment of the physician 
after his observation of the symptoms and physical 
signs presented by the patient. After each bath a 
sufficient period of repose is enjoined, and the bath 
is generally intermitted every few days. Many 
patients go to Nauheim for the baths only, others 
for the baths and ‘ resistance * exercises. 

The Schott-treatment at Nauheim has been as 
intemperately decried by some as it has been un- 
wisely recommended by others. A prudent and 
judicious selection of cases is imperative, inasmuch 
as important physiolc^cal effects on metabolism and 
on the circulatory system result from its employ- 
ment. Seep. 1470. 

The Schott-trealmait by gymnastic exercises is 
employed in conjunction with the Sprudel baths. It 
consists of a scientifically planned system of voluntary 
movements on the pAxt of the patient combined 
with resistance offered by the hand of the physician 
or skilled attendant. By such measures, carefully 
graduated, commencing failure of compensation in 
cardiac valvular disease is often successfully com- 
bated ; a variety of cardiac symptoms ameliorated ; 
and some cases of the heterc^eneous group of 
frmctional cardiac disorder much benefited. 

Clinical experience show^tthat some cardiac cases 
Efe benefited by rest, othgfs 1^ exercise, some by 
^oroe by hydrotherapeutic measures. Hence 
befcure prcMariping a course of the Schott-treatment 
at Naim^m, if is necessary to ascertain the con- 
dition of the Cardiac muscle, the degree of dilatation' 
and the condition of the arterial walls. 

The change to bracing air and sumhine, the re- 
gulated mode of living, the carefully planned daily 


routine, the avoidance of any source of fatigue, the 
psychical influences counteracting introspection, and 
— greatest change of all — the change to repose of 
mind and body, all constitute important factors of 
the treatment and possibly explain why the Schott- 
treatment at Nauheim has been more successful 
than its imitations elsewhere. 

John Harold. 

SCHULS.— Tarasp-Schuls. 

SCH WALBACH.— Langen-Schwalbach s 
and Mineral Waters. 

SCIATICA. — Synon. : Fr. Nevralgie Sciaiique ; 
Ger. Htiftweh. 

Definition.— N euralgia in the district of the 
sciatic nerve. 

Sciatica is signalised by paroxysmal pain in any 
or all of the following localities : the buttock ; the 
bac^ of the thigh ; the knee ; the front, back, and 
outside of the leg ; and the whole foot except its 
inner border. The condition is frequently of peri- 
pheral origin, and is then dependent on inflamma- 
tion of the nerve-trunk. Or it may arise inde- 
pendently, to all appearance, of any local cause in 
the nerve itself, and is then probably caused by 
some impairment of nutrition of a nerve-centre. As 
the diagnosis of interstitial neuritis from neuralgia is 
as yet not certainly established, the two conditions 
will be considered together. 

iETiOLOGY. — Predisposing causes. — The predis- 
posing causes of sciatica are the rheumatic and gouty 
diatheses ; anaemia ; the toxic influences of malaria, 
chronic alcoholism, syphilis, and lead ; inherited 
neurotic disposition ; fatigue ; and a damp and cold 
climate. 

Exciting causes. — These include exposure of the 
limb to a draught of cold air for some long time, 
which is a common source of the affection ; sitting 
on a cold or damp seat ; over- walking ; strains ; 
concussion of the spine ; the encroachment of morbid 
growths; blows upon or wounds of the nerve- 
trunk ; malignant and other tumours of the pelvis ; 
disease of the vertebrae or pelvic bones ; the pres- 
sure of the gravid uterus ; rheumatic or gouty in- 
flammation of the sciatic nerve, or of one or other 
of its branches; syphilitic perio.stitis, causing a 
swelling which presses upon the trunk or some 
branch of the sciatic nerve ; gumma in the sheath 
of the nerve. 

In chronic rheumatoid arthritis of the hip-joint the 
sciatic nerve may sometimes be felt to have hard, 
knotty swellings upon it, apparently arising from a 
chronic perineuritis. This is associated with very 
obstinate sciatica. 

Sciatica affects especially the middle age of life, 
from forty to fifty years, is rare in youth, and but 
seldom commences in elderly persons. It is at 
least four or five times as common in men as in 
women* 

The violent manipulation of an unskilful profes- 
sional rubber, employed to treat a dull aching in 
the sciatic region, may bring about acute sciatica. 

Anatomical Characters. — Nothing certain is 
as yet known of the character of the lesion in cases 
of neuralgia proper manifestedT in the district of 
the sciatic nerves. 

The few changes which have been observed post 
mortem^ or after removal of a portion of the nerve», 
in cases of sciatica have been in the direction of 
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thickening of the sheath of the nerve, with exada* 
tion and sometimes small hsemorrhages, the rdrtllt 
of inflammation. It has happened, liowever, that 
in cases which dunng life have been suppos^ to 
be examples of neuritis, no trace of the inflam- 
matory process has been found in Uie nerve itself. 

Symptoms. — Usually after more or less of vague 
discomfort in the affected limb, deadness, tingling, 
stiffness, or some such abnormal sensation, pain 
occurs in some part of the district already indicated. 
This IS variously spoken of as shooting, darting, 
screwing, tingling, or burning; and the sufferer 
will often map out with precision the course of 
various branches of the nerve as the seat of his dis- 
tress. Sometimes the leg is described as being 
numbed, or as if it were going to burst. Occa- 
sionally the feeling resembles a very faint shock of 
a battery. As is characteristic of neuralgia gene- 
rally, the pain may be apparently spontaneous in 
origin, while in certain cases it is also liable to be 
aggravated by movement, but in no case is it only 
excited when muscular contraction takes place. It 
may either occur in paroxysms, with intervals of 
complete immunity varying from minutes to hours ; 
or there may be more or less continuous suffering, 
with frequent and violent exacerbations Throb- 
bings or pulsations of the pain are often described. 
It is not, as a rule, accompanied by pyrexia 
When the pain is at its height, a powerlessness of 
the muscles of the limbs is apt to be experienced, 
and this not simply on account of the distress of 
moving, but from an actual paresis, dependent 
possibly upon a depressing influence communicated 
to the motor centres , or, should the condition be 
one of neuritis, due to interruption of nervous 
channels From a like cause affecting the vaso- 
motor fibres the limb will feel cold, not only sub- 
lectively, but to the touch 
Tender points may be met with in all, but more 
often in some few only, of the following situations 
The posterior inferior spine of the ilium , about the 
middle of the dorsum of the ilium ; about midway 
between the tuber ischii and trochanter major , the 
fold of the buttock , head of the fibula ; behind 
each malleolus , in the popliteal space. There is 
commonly some cutaneous anaesthesia m some part 
of the limb, and sometimes replacing this there will 
be found hyperalgesia of certain patches of skin 
The tactile sense proper is lowered at these points, 
while the sense of temperature, especially for heat, 
is often heightened At the same place a weak 
voltaic current is felt as extremely and quite ab- 
normally painful. Cramp of the calf-muscles is com- 
mon. It IS often impossible for the patient to sit, 
owing to the tenderness of the nerve-trunk near the 
tuber ischii. The act of putting on a stocking, 
stooping, or sneezing gives nse to great pain 

There are great differences in the course and 
character of the affection. In some persons the 
disease from the first presents the characters of a 
chronic affection. There is never pain sufficient, 
for example, to prevent sleep, and it may not arrive 
at such a degree of severity as to interfere much with 
locomotion. Indeed the sufferer may experience a 
certain amount of relief from moving about. But 
the patient is worn by a more or less constant aching 
in the distnct of the sciatic nerve, which becomes 
especially marked after long sitting, fs on a rail- 
way journey, and most of lUl if the seat be some- 
what hard. Fatigue of body and mental worry 
have great effect, in such cases, in inten^fying the 


symptoms, which, on the other hand, may almost 
entirely disappear in circumstances favouralble to 
improved health and mental exhilaration. Sciatka 
of this type is prone to attack the middle-aged, to be 
permanent, and to acquire additional intensity with 
advancing years In contrast with such cases are 
those which from the first exhibit the characteristics 
of an acute affection. The pain is so agonising that 
no posture affords relief, sleep is impossible, the 
general health greatly suffers, and the patient is 
placed completely hors de combat. The disease 
may last for weeks or months without material in- 
termission, the patient being confined helplessly to 
his bed ; and when at length the symptoms subside, 
the penod of convalescence may be very prolonged. 
Or after some weeks of acute suffering, improve- 
ment may take place, only to be followed by a re- 
lapse, which is even more violent than the original 
attack. 

Although the recumbent position is commonly 
that which is ledst irksome to the patient, yet it 
will happen that after a night passed in sleep at- 
tempts to move the affected limb cause it to be more 
painful than after walking, and there is a distressing 
stiffness about it. 

In some persons the disease appears once, m a 
very severe form, it may be at a comparatively early 
penod of life, and never recurs In many, how- 
ever, it tends to recurrence, and with such per- 
sistence that the patient will speak of ‘ his sciatica * 
as a companion which is always present, though 
occasionally for a term out of sight Or it may 
alternate with attacks of typical neuralgia in other 
parts of the body v or be replaced by various func- 
tional disorders of the nervous system, accompany- 
ing an excess of unc acid in the unne. 

The disease (doubtless m its neuntic form) is 
liable to be accompanied by considerable muscular 
atrophy of the limb, and a quasi-paralytic condition, 
which, though capable of improvement, may, ex- 
ceptionally, leave the patient more or less lame for 
the rest of his hfe. Much more often the wasting 
which has accompanied the acute symptoms gradually 
ceases as these subside, and dunng the somewhat 
prolonged convalescence the hmb is restored to its 
original size, and the lameness is no longer observed. 
Sciatica often follows, and is sometimes accom- 
panied by lumbago 

Diagnosis — There are three conditions of the 
muscular system which are apt to be confounded 
with sciatica: (I) Myalgia from over-exertion of 
the flexor muscles at the back of the thigh. Here 
the pain will be found at the points of insertion of 
the muscles, and is only felt during their action. 
(2) Rheumatism in the muscles from exposure to 
cold. Here, again, the pain is not spontaneous, as 
in sciatic neumlgia, but is always dependent on 
muscular action. (3) A low inflammation of the 
loose bursal tissue which separates the large muscles 
of the thigh, brought about, it is probable, by ^ 
presence of some morbid matenal conveyed the 
lymphatic vessels with which the spaces ate hi 
direct commumcation. Unc aad may apparently 
cause this affection. Sacro-iliac disease may be 
distin^ished by its always occurring id youth ; by 
the pmn being confined to the skcral neighbonrhood I 
and by the limb being lengthened at an early phdod. 
From hip-joint disease, especially in the SiW itt- 
sidious form which it sometimes takes, tfdarica 
is not always distinguished with The 

paroxysmal character of the pain, presehce df tender 
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points, absence of result from forcible movement of 
the joint, and absence of characteristic position or 
shortening of the limb, will best serve for diagnosis. 
The lameness in sciatica may lead to the idea of 
spinal {Mraplegia, from which the disease may be 
distinguished by the perfect integrity of the other 
limb, as well as by the paroxysmal pains, tender 
points, and the history showing that the powerless- 
ness was second^ to the pain. From the darting 
pains in the thigh conseouent on renal calculus 
sciatica may be easily oistinguished by careful 
examination. 

The affection may be limited to a angle branch, 
and when this is the terminal portion of the anterior 
dbial nerve supplying the big toe, there is a pHmd 
facts resemblance to gout It may be distinguished 
from this, however, by noting the absence of heat, 
swelling, redness, or pain on moving the joint ; and 
the presence of a small spot, at wmch alone pres- 
sure is extremely painful 

Syphilitic periostitis, with inflammation of the 
sheath of the sciatic, may be distinguished from 
malimoant disease by the effect of la^e doses of 
iodide of potassium. Sciatica may be distinguished 
from the lightning-like pains of tabes dorsalis 
by the presence of the patellar tendon-reflex. 
Should, however, the anterior crural nerve be 
affected with neuritis coincidently with the great 
sciatic, the knee-jerk may be temporarily lost. The 
Achilles-tendon reflex may be lost in cases of sciatic 
neuritis, and also, according to Babinski, in examples 
of purely neuralgic sciatica. It is well to remember 
that sciatica, properly so called, is an unilateral 
affection. Should it be describ^ as affecting both 
lower extremities coincidently, ’ examination will 
show that the supposed sciatica is either tabes 
dorsalis, or neuritis of the cauda equina, of toxic 
origin, or secondary to the presence of a morbid 
growth; or it may be due to diabetes mellitus, 
alcohol, or syphilis. 

Tbjeatmbnt. — ^This should be constitutional as 
well as local Gout, rheumatism, syphilis, malaria 
— if inqt^ show that any of these conditions 
possibly lies at the base of the disease — will need 
the treatment appropriate to each. In the presence 
of a gouty or rheumatic basis, the most common 
association, the diet should be spare in meat, 
with milk-^1 stimulants being as a rule avoided. 
Bicarbonate of potasrium in effervescence, citrate of 
lithium, iodide of potassium, and colcbicum will be 
among the drugs most likely to afford relief. If 
the gouty charac^ be very pronounced, it will be 
well to give salicylate of sodium in ten- or twenty- 
grain doses, dissolved in half a tumbler of water, 
every three or four hours. The bowels should be 
freely acted upon with mercurial alteratives and 
Carlsbad salt If typhilis be ^pec^, iodide of 
potassium or of sodium should be given, in doses 
of from ten to thirty grains three times a day or 
offend. 

Quinihe, in doses of five grains, or arsenic may 
be emplctyed if there be reason to ^lieve that there 
b a malaw taint 

The recumbent position is very necesspy in all 
cases of an^ severi^ ; and, should the distress he 
vexy great indeed, it b a good plan to put the 
patient go a water-mattress. Or the limb 

may be preserved from movement hy the application 
of a long splint, kept in positioo uf a flannel ban- 
dage, chided daily. Somkimes the rapidly repeated 
application of very hot linseed-meal poulticM wQl 


give much relief. The application of an indianibber 
bottle filled with very hot water rarely fails to 
soothe. On the other hand, cc^es of threatened 
severity have yielded to the application for several 
hours of bags of ice along the course of the nerve. 
Occasionally, if the pain and tenderness be very 
exquisite, and the patient’s age and condition do not 
contra-indicate it, the application of a few leeches 
to the upper and back ^rt of the thigh is useful 
The synthetical compounds, phenazone in ten-grain 
doses, the same quantity ot phenacetin with the 
addition of three-grain doses of caffeine, may be em- 
ployed with advantage three or four times in the 
twenty-four hours. The hypodermic injection of 
morphine gives, of all remedies, the most speedy 
relief ; but it is a hazardous remedy for the patient, 
who is very apt to acquire the morphine-habit. It 
is best to employ a solution of one grain in thirty 
minims, and to inject at first three minims twice 
in the twenty-four hours, if necessary. The dose 
may be increased by one minim at a time if it be 
found desirable ; but it is rarely necessary, except 
in cases of m^ignant disease, to exceed eight 
minims of such a solution. The dose and frequency 
should be diminished as relief is obtained. The 
hypodermic injection of hydrochloride of cocaine is 
sometimes very useful It should be performed at 
the seat of pain, and endeavour made to thrust the 
point of the syringe into the spot of greatest ten- 
derness. The application may be repeated, if 
necessary, two or three times a day, in doses of 
gr. I to gr. i. Care must be taken to avoid induc- 
ing the morphine- or cocaine-habit. The bowels 
should be kept thoroughly relieved. Flying blisters, 
not larger than a five-shilling piece, one following 
another as it heals, not on the same but on a closely 
adjoining part of the skin, may usually be applied 
with much advantage. Even in cases dependent 
upon malignant disease they will often give relief 
for a time. Spongiopiline wrung out of boiling 
water, and sprinkled with the compound mustard 
liniment, maxes a good counter-irntant, and will 
sometimes take the place of blistering. Massage 
should only be employed in the absence of acute 
symptoms. 

The continuous galvanic current is occasionally 
palliative. From twenty to forty cells may be em- 
ployed ; and while one rheophore is applied to the 
^cro-iliac synchondrosis, the other is dropped into 
a tub of warm salt water, in which the patient places 
his foot The strength should be arrivea at gradually, 
and the application continued for ten minutes at a 
time. Then, without removing the rheophores, the 
strei^h of the current must ^ gradually reduced 
to zero. Without this precaution a shock will be 
given, which is undesirable. The electrical ap- 
plication should not be employed during the very 
acute stage, but rather in cases of moderate severity, 
or where the most formidable suffering has subsided. 
)[t can be repeated at frequent intervals during the 
^y. The current may be conveyed into a bath if 
preferred. One rheophore it allowed to fall into 
the bath, the other is held by the patient above the 
level of the water, which should be of a temperature 
of 95® F., and should contain some salt. In some 
cases, after acute tymptomt have subsided, good 
has appeared to be done by enveloping the Unro in 
a flannel bandage, over the folds of which inlphnr 
is sprinkled. In other cases it is said that oil of 
turpentine taken internally has cured where other 
remedies have Ailed. In dbstinate cases the sheafri 
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of the nerve may be punctured in a few places with 
a sharp needle. See Acupuncture. 

The baths of Buxton, Wiesbaden, Wildbad, 
Royat, and Gastein have been found useful in 
treating sciatica; and artificial hot-air or vapour- 
baths may be beneficial in some instances. 

The sciatic nerve has been cut down upon and 
Stretched with advantage in several cases of con- 
firmed sciatica. The bloodless stretching of the 
nerve is, however, much to be preferred. This 
Can be accomplished by fiexing gradually at the 
hip'joint the extended lower limb of the patient, 
who lies upon his back, care being taken that the 
knee-joint is not flexed. See Nerves, Diseases ofl 
T. Buzzard. 

SCLEREMA NEONATORUM.— This name is 
applied to a condition of the skin and subcutaneous 
tissue, occurring congenitally or within a few days 
of birth, producing the hardening of the cutaneous 
tissues, which has mven rise to a synonym of the 
disease — viz. the hidebound disease 

It may be present at birth or appear within the 
first ten day& The skin becomes of a pale white 
or waxy colour and has the feeling of hard leather. 
The uniform whiteness disappears in time and the tint 
becomes hvid or even mottled The subcutaneous 
tissue, as well as the skin, is also condensed, so that 
the integuments become bound down to the under- 
lying structures. In this way a firm board-hke 
texture is imparted to the integuments. The disease, 
as a rule, commences in the lower extremities, 
spreads upwards over the trunk, especially on the 
back, then gradually over the rest of the body, the 
face as a rule being the least affected In all other 
parts the skin becomes quite board-hke, so that the 
joints are fixed and the whole figure quite rigid 
Even when the face is least affected, the cutaneous 
structures are so rigid as to prevent sucking or 
swallowing and the mouth cannot be opened The 
nutrition of the infant rapidly fads, the respiration 
becomes very shallow and infrequent, the chdd is 
unable to cry and only poduces a feeble moanmg, 
and m a few days the vitaUty is so diminished that 
death occurs. Histological examination throws 
httle light upon the nature of the disease. The 
epidermis is scarcely altered, though it may be 
thinner than usual. The subcutaneous tissue is firm 
and condensed, though no round -cell infiltration is 
present The vessels of the cutis are small and 
appear to be contracted. The connective-tissue 
traWulse, in the subcuuneous tissue, seem to be 
more than ordinarily well-marked. The causes ot 
the disease are quite unknown, though it is stated 
that It is more apt to occur in chddren bom under 
circumstances of poverty and defective hygiene. 
The prognosis seems to 1^ inevitably fatal. 

GEdema Neonatorum.— This is a form of 
firm subcutaneous oedema, affectmg new-boro in- 
fiints. The disease commences within the first few 
days of life, ^^enerally in feeble children. The 
lower extremiti^ are as a rule first affected. The 
disease advances by continuity or as separate patches 
over the trunk, especially meeting the back and 
buttocks. The swollen parts show firm oedema 
and mt as a rule with diflcuUy ; they are red or 
livid in tint The whole body may become affected 
in this wiw, or only small areas of disease may 
appear. In the more extensive cases rapid loss 
of strength is noted, the circulation .Is epifebled, 
breathing becomes shallow, and deatn occurs from 
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ntal depression or some other malady, such as 
diarrhoea, bronchial caturh, &c. 

Anatomical examination shows extensive changes 
in the affected skin. A large amount of serous 
effusion occurs in the connecave tissues, and they 
seem much firmer than normaL The epithehum 
appears to undergo only slight change, but may be 
tmnuer than is usual. The internal organs have 
been found affected in various ways, but these 
alterations apparently have no distmct relationship 
to the disease The hver has been found to be 
enlarged, the lungs catarrhal and congested, and 
nephritis has been found present. 

The nature of the disease is obscure. It occurs 
in prematurely bom children, |in those who are 
feeble, or who are bom under bad hygienic condi- 
tions. It seems, therefore, to have relationships to 
many debilitating causes. 

The prognosis of the disease is not so hopeless 
as in sclerema neonatoram. In cases of oedema, if 
the whole surfiu^e is affected, the outlook is exce^- 
ingly serious Many cases of localised oedema of 
the same type are seen, which gradually recover. 
As a rule, the course of the disease is longer than 
in cases of sclerema neonatorum 

Treatment — Efforts should be made to retain 
the body-temperature by appropriate clothing and 
external warmth The child may be wrap[^ m 
cotton- wool m a warm room, or placed m an appro- 
priate incubator. As a rule, on account of the 
face being affected, the child is unable to suck, and 
must be then fed artificially, by passing a tube into 
the pharynx. Milk m some form is obviously the 
only diet permissible. Much advant^e has been 
obtamed by the use of gentle massage of the affected 
parts, especially when the disease is localised 

James Galloway. 

SCLERODERMIA (traAi^ptfs, hard ; and 
the skin) — Synon. : Addison’s Keloid ; Morphoea. 

Definition. — A chronic disease of the skin, 
circumscribed or diffuse, in which an excess of 
fibrous tissue leads to hardness, change of colour, 
and by contraction to stiffness and immobihty. 

^Etiology, — Sclerodermia is a rare disease of 
the skin, which occurs at all penodsof life, but more 
frequently m young adults and in middle age. It 
IS more frequent in women than in men. Little 
b known as to its causation, but rheumatism, 
especially of the joints, has been known to precede 
the atta<^, and it has sometimes followed exposnie 
to wet and cold. It attacks persons otherwise in 
good health. The circumscnbed form sometimet 
follows the course of cutaneous nerves, and for this 
and other reasons it is regarded by some authors as 
essentially a tropho-neurosis. So far, however, the 
correctness of this view cannot be ootnideied as 
having been defimtely established. In some cases 
the circumscnbed form has been referred to irrita- 
tion caus^ by blows, blisters, pressure, and other, 
causes. 

Anatomical Characters. — The essential 
structural changes consist in an kicieased formation 
of connective tissue, the new eksnents following 
espe^Uv the lines of the vessels. The number 
elastic fibres appears inoeased in certain parti of 
theskin. The uwmatioa of new fibrous tlsmtslies 
place not only in the codfom, but in the panniodiis 
adiposus, and ei^ends to deep fetada and peiioiM 
team. lnitsoveisfOwththefiUdisappesis,iundthe 
anooth muscular Ares i^ppear to be hyfnitioplimd. 
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The papillaiy body is rendered more dense than 
usual by bands of connective tissue, and there is 
an increase of pigment both in it and in the rete. 
Otherwise the epidermis is unaltered. In the early 
stage the effusion leads to h}rpertrophy of the cutis, 
but later the contraction of the fibrous tissue causes 
atrophy of the interment and narrowing of the 
blood-vessels. At nrst the sebaceous and sweat- 
glands are unchanged, but they are afterwards atro- 
phied. Sometimes there appears to be a dilatation 
of the sweat-glands in the early stage. In the 
extreme atrophic stage of diffuse sclerodermia the 
compression leads to more or less disorganisation of 
ligamentous tissues. 

Description.— Sclerodermia is found in two 
well-marked forms — dWust and circumscribedy 
which in their typical development differ so much 
from each other in appearance that they were 
formerly considered to distinct diseases, the cir- 
cumscribed formbein^ known and usually described 
as marpkacu Transition -forms are, however, suffi- 
ciently common to establish the nosological identity 
of the two varieties of the affection. 

Circumscribed sclerodermia . — A developed patch 
of circumscribed sclerodermia is usually charac- 
terised by a rounded area of white or yellowish- 
white skin, which in some cases looks like smooth 
ivory. Around this patch there is a yellowish or 
brownish pigmentation. The white surface is usually 
firm to the touch, brawny, and difficult to pinch 
between the fingers. The sensibility is unimpaired. 
The earliest stage in the development of such an 
area is characterised by hypersemia, small dilated 
blood-vessels shining through the surface. The 
disease may b^n in one or more such isolated 
patches, which, as they become circumscribed, are 
surrounded by a well-marked lilac border of minute 
blood-vessels. Such a patch may remain for months 
or years without much change, or it may undergo 
involution, which sometimes takes place quickly, 
leaving the skin healthy ; or, on the other hand^ it 
may become atrophic, the skin becoming thin, 
parchment-like ana cicatricial. 

These patches occur in various parts of the body, 
but most frecjuently on the neck, face, chest, trunk, 
arms, and thighs. They are unsymroetrical. There 
is a sufficient number of cases on record in which the 
changes in the cutis have followed the track of 
certain nerves, which would indicate some relation 
to nerve-distribution. The affected skin docs not 
sweat. There are usually no subjective symptoms, 
but there may be itching, or tingling, occasionally 
even pain. Circumscribed sclerMennia sometimes 
occurs in the form of bands, which are usually de- 
pressed below the surface and more or less adhe- 
rent to underl3dng parts, and sometimes extend for 
a considerable length. 

Diffuse sclerodermia.--T)m occurs on different 
parts of the body, but more usually in its upper 
palf. It may be limited to certain parts, the slun 
between them remaining normal, or it may be 
spfead over large areas of the integument, such as 
toe back, abdomen, limbs and face. It may de- 
velop after a short period of malaise, but as a rule 
dhe process is at the bennning not observed by the 
patknt, his attention Ming first called to it by 
stiffisess of the skin ; or pigmentation may be early 
iffMerved* Stiffness is nsuidty first felt about the 
neck, chest, shooldeTs or arms^ and spreads with 
more of less towards the limbs, the border 

being nsnally ffl^denned, althoui^ to some extent 


perceptible to the touch. Doughy infiltration or 
erythema may precede the induration. As the skin 
becomes hard and stiff, mobility is affected, the 
joints becoming fixed and the face immobile. The 
patient cannot open his mouth widely, and the 
affected surface of the body has been compared to 
that of a frozen corpse, without, however, being 
cold. The skin does not pit, and cannot be pinched 
up. The patient is usually hidebound. The respi- 
ration is impaired, the breasts flattened, the limos 
and fingers more or less flexed. The disease may 
even extend to the mucous membranes. The con- 
traction of the skin leads to the disappearance of 
wrinkles, old persons looking younger than their 
years. The surface is generally smooth and shin- 
ing;, but sometimes dry and desquamating, the 
skin being pale, whitish and waxy. The disease 
may reach its full extent in a period of weeks or 
months. 

The temperature of the affected skin is on the 
whole normal, sometimes being slightly above and 
sometimes below the average. Pressure is felt, and 
the tactile sensibility is usually unaffected, but some- 
times weakened. Secretion of sweat may be dimi- 
nished. The sebaceous secretion is usually normal. 
The nutrition of the affected skin being impaired, 
it is liable to inflammation and ulceration from the 
ordinary sources of irritation. The limbs, from 
compression of the continually contracting skin, 
gradually become smaller. The palms and soles, 
are rarely affected. 

The course of the disease varies considerably. In 
the early stages a spontaneous cure may occur, invo- 
lution sometimes taking place at one part while new 
development is showing itself at another. When 
shrinking and atrophy have proceeded to an extreme 
extent life becomes tnreatened. The general health 
in the earlier stages of the disease does not seem to 
be notably affected ; but as atrophy and shrinking 
proceed, the patient falls into a condition of ma- 
rasmus, and death occurs from intercurrent com- 
plications of various kinds. Kaposi refers to a case 
of Strassmann’s, which had lasted thirty-one years 
without the health being materially affected. 

Diagnosis. — Sclerodermia is not likely to be con- 
founded with other diseases characterised by hyper- 
trophy and oedema. The tension, rigidity, hardness, 
ana shrinking of the diffuse form are distinctive ; in 
the circumscribed form the pigmented and hyper- 
aemic zone surrounding the waxy patches distin- 
guishes it from leprosy and vitiligo. In anaesthetic 
leprosy, anaesthe^ is characteristic. In atrophic 
conditions there is a history of a previous hypertro- 
phic stage. 

Prognosis.— Recovery may take place so long 
as th^ atrophic sta^e has not set in, improvement 
showing itself within a period of weeks or years. 
In the atrophic stage the prognosis is unfavourable, 
death being due to complications of various kinds. 

Treatment. — Tonics, such as iron, quinine, 
vegetable bitters, cod-liver oil, knd arsenic, are be- 
lieved to assist a tendency to recovei^ when it is 
present Baths, vapour-baths, hot paclcing, change 
of air, emollients, such as simple ointments, glyce- 
rine, or vaseline, and massage, are recommended. 
The continuous current apffiied to the affected skin 
and lympathetic nerve is believed Iw some autho- 
rities to he usefViI. It is recognised tnat iodine and 
mercurials have no vaTue. Warm clothing and 
general protection againk cold are indispensable. 

G. Thin* 
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SCLEROSIS {(TKKfipdst hard).— Synon. : Bn 
Sclirose ; Gcr. Sclerosis,--- See Fibrosis j and Spinal 
Cord, Diseases of. 

SCLEROSTOMA {irK\iip6s, hard; and <rr6ixat% 
mouth) — A synonym for Ankylostoma duodenale. 
See Entozoa. 

SCLEROTIC, Diseases of —See Eye, and 
ITS Appendages, Diseases of. 

SCORBUTUS. — A synonym for scurvy. See 
Scurvy. 

SCRIVENER’S PALSY —A synonym for writer’s 
cramp See Writer’s Cramp. 

SCROFULA [scrofa^ a sow). — A term applied to 
a supposed hereditary tendency to slowly progressive 
chronic inflammations, and caseation, especially 
of lymphatic glands. The large majority of such 
cases are now known to be instances of chronic local 
tuberculosis, and the term is rapidly falling into 
disuse See Tuberculosis. 

SCURF —A popular name for the bran-like ex- 
foliation which forms at the roots of the hair. It 
is composed of the normal desquamation of the epi- 
dermis of the scalp, with the addition of the epi- 
thelial exuvue thrown off by the hair-folhcles. .!>«« 
Pityriasis 

SCURVY —Synon. ; Scorbutus; Fr. Scorhut% 
Ger Scharbock 

Definition. — Scurvy is a disease characterised 
clinically by intense general debility, sponginess 
and swelling of the gums , ecchymoses, closely re- 
sembling bruises, about the thighs and legs; a 
brawny hardness about the flexures of the larger 
joints, and sometimes a contraction of the muscles 
of the calves; pearly conpnctivae, and a sallow 
aspect somewhat akin to mild jaundice. 

From a pathological point of view the disease is 
characterised by effusion of a fibnnous material in 
the tissues of the gums, between the striae of the 
muscles of the thighs, legs, and sometimes (but 
comparatively seldom) of the arms, and also between 
the periosteum and the bones of the extremities, 
and occasionally of the nbs, ecch^oses sometimes 
found about the thoracic and abdominal aortae and 
the alimentary canal ; and a generally blanched con- 
dition of all the tissues. 

/Etiology. — At the present time the interest of 
this disease is largely historical, improved conditions 
both on sea and land havmg abolished the extensive 
and fatal outbreaks which were familiar to phy- 
siaans of a former e^e ; but experience has shown 
that when war, famine, or shipwreck reproduce the 
conditions which gave rise to it, it may be expected 
to reappear, with all its former virulence* It has 
also from the earliest times been a chief foe to 
sailors ; and until the beginning of the seventeenth 
century it constituted a formidtmle item in ^e mor- 
tality-list of the navy in this as in other countnes. 
Since, however, the prophylactic properties of a 
vegetable diet have been understood, scurvy has — 
except under very unusual and always prevent- 
able conditions— ceased to assume formidable pro- 
portions either ashore or afloat. Cases of the disease 
are still seen occasionally in hospitals at seaports, 
usually associated with some other disease, as 
dysentery, ague, &c. ; but in some instances ol^y 
caused by carelessness, either on thetpart of the 
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captain in serving out, or on the part of the crew in 
taking, the lixne-juict provided. In recent years it 
has been recognised that young children brought up 
on preserved or artiflcially pre^red foods are apt 
to suffer from scurvy, and this liability seems likely 
to increase, owing to the number of patented foods 
which are continually being placed on the market, 
and used by the well-to-do classes as substitutes for 
mother’s milk. 

Pathology and Anatomical Characters.— 
We are still in ignorance of the precise nature of 
the alterations of the blood and tissues which precede 
and accompany the development of the disease. It 
has, however, been shown that there is a consider- 
able diminution of the red blood-corpuscles, an 
increase in the amount of flbnn and airmen, and 
no decrease m the amount of potassium -salts. Ralfe> 
from observations founded on the effect which thO 
withdrawal, for a considerable period, of all fresh 
succulent vegetables and fruits had on the urme cA 
healthy persons, and from analyses of unne from 
patients suffering from the disease, concluded that 
the ‘primary alterations in scurvy depend on a 
general alteration between the various acids, in- 
organic as well as organic, and the bases found in 
the blood, by which (a) the neutral salts, such as 
the chlondes, are either increased relatively at the 
expense of the alkaline salts ; or {6) these alka* 
hne salts are absolutely decreased. This condi- 
tion produces diminution of the normal alkahnity 
of the blood ; and he suggests that this dimmudon 
produces the same results in scurvy-patients as 
happens in animals when attempts are made to re- 
duce the alkalinity of the body (either by injecting 
acids into the blood or feeding with aad salts), 
namely, dissolution of the blood-corpuscles, ecchy- 
moses and blood-stains on mucous surfaces, an^ 
fatty degeneration of the muscles of the heart, the 
muscles generally, and the secreting cells of the 
liver and kidney ’ This and other chemical ex- 
planations are inconsistent with the important &ct 
that the antiscorbutic properties of fo^ are de- 
stroyed by desiccation and overheating, processes 
which do not affect the proportions of tne acids 
and bases they contain. 

The most marked morbid changes of scurvy are 
the oedematous, spongy, and occasionally ulcerated 
gums ; the bruise-like condition of the legs ; and 
the brawny hardness, confined usually to the gas- 
trocnemu and hamstring muscles. On cutting 
these across, tough fibnnous effusions are found 
packed between the muscular stnse, giving the cut 
surface a streaky appearance. If the antenor sur- 
&ce of the tibia be examined, the same kind of 
effusion will be often found between the penosteom 
and the bone. It would appear that the effusion is 
due, not to the degeneratea condition of thevessels, 
but to a cheroicai alteration of the blood. True 
hsemorrhagic effusions are sometimes found beneath 
the penosteum, or between the epiphyses and 
diaphyses of ^e larger joints, especially when 
scurvy has proved fatal in ^Idxen. 

In severe cases the nbs will sometimes be found 
detached from the cartilagea, and old hactures 
occasionally become disnnited* Beyond a genenl 
anaemic condition, and occasional e^ymotm spots 
about the pleura and pericardium, the contents of 
the thorax present no special appearances. Lesions 
due to complicatioas, smdi as dysentery, makiia 
and qrphilis, will Ireqiendy be found. The body 
is not mways badly nouiiilira, and the ebedi#sfe 
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^sually po^y on account of the swollen gums ; but 
local or general dropsy is seldom present 

Symptoms.— T he most striking features of scurvy 
are ^e spongy condition of the gums and the pre« 
sence of brawny painful swellings in the hams. 
The complexion is of a sallowi dull, leaden hue, re- 
^mlding Uiat of a patient who has been for a long 
subject to attacks of some form of remittent or 
intermittent fever, or that of a person recovering 
from jaundice ; p^y-white conjunctiva ; puffy 
sometimes bloated ^eeks ; spongy gums, bluish- 
red in colour, swollen sometimes to such an extent 
as to hide the teeth both in front and behind, and 
tending to bleed ; teeth more or less loose, some 
already lost; tongue clean and pale; no special 
characteristic about trunk and upper limbs (though 
the latter are now and then slightly ecchymosed) ; 
^ortness of breath, but no other chest-complica- 
tion; no abdomind tenderness or anything ab- 
normal as to the functions of the abdominal organs ; 
thighs and legs usually presenting a more or less 
bruised appearance, particularly just above and 
below the knees; and brawny indurations of the 
hams and calves of the legs, often painful and tender. 
The effusions previously described may be so dense 
and abundant as to fix the legs in a semi-flexed 
position. Node-like swellings are also often ob- 
served over the tibia, owing to effusions between 
the periosteum and the bone. The swelling of the 
gums is specially noticeable round decayed teeth, 
and old injuries to the limbs seem to be the seat of the 
characteristic effusions. There are also usually a 
laige number of spots and patches, very much like 
those of jpurpura, scattered indifferently about the 
lower Urn There is sometimes considerable oedema 

about the ankles; but, in uncomplicated scurvy, 
lotting on pressure anywhere is the exception rather 
than &e rule. The bowels are more or less con- 
stipated, the appetite is good, and there is no thirst. 
The breath has a peculiar offensive odour, and this 
may be aggravated by ulceration or sloughing of the 
gums, or necrosis of the jaw. General debility 
varies in degree, but may be excessive, with weak 
voice, and some tendency to fainting, if the patient 
is put or kept in a sitting position. He feels more 
or less general aching, and a sensation of contusion 
in the legs. The skin is dry and harsh, and de- 
squamates over the legs. C^diac and pulmonary 
sounds are normal. The urine is free from albumen, 
of normal specific gravity, with abundant chlorides. 
Urea and phosphates are said to be deficient. 

In children ^e disease generally begins between 
the ages of six and eighteen months. In them the 
most prominent symptom is extreme tenderness 
in the 1^, so that the patient lies perfectly still, 
and shrinks at the slightest touch. The gums are 
affected as in adults if the teeth have appeared or 
are pushing, and haemorrhages in various parts of 
the Dody are not uncommon. 

Complications and Sequel/B.— Simple scurvy 
is now rarely seen inland, except among the ex- 
treme poor who may be unaUe to purchase vege- 
taUei, and who live merely on tea and bread. In 
children, however, it app^us to be more common 
among the middle classes, being due to the exten- 
sive use of patent or predigested foods, which are 
beyond the reach of the poorer classes. Nor is it 
very often seen It still, however, compli- 

cates to a comidimble extent diseases or accidents 
that occur at sea, and so prolongs convatescence 
aliaoat indefinitely. A sailor, for example, goes 


out from England to Calcutta, and '^shortly after 
arrival in that port is attacked with dysenteiy or 
intermittent fever, fractures a limb, or becomes 
syphilitic. He remains in India a very short time, 
smps in a convalescent and enfeebled condition, lies 
up before the ship has been at sea many days, and 
probably does little or no work during the entire 
passage. The berth that he occupies constantly 
(and with very little qhange of clothing) is probably 
wet, his food scanty and unvaried, and his lime- 
juice or other antiscorbutic (as he cannot go to 
fetch it) served out irregularly, or perhaps re- 
fused when given. Under such circumstances, 
scurvy soon begins to * colour ' the original disease. 
The intestinal canal in cases of dysentery, the 
spleen in cases of ague, buboes, and chancres in 
syphilb, are all attacked, so to speak, scorbutically. 
Wounds, scratches, ulcers, or any other breaches of 
surface will not heal, and fractures sometimes be- 
come disunited ; so that, as a consequence, the re- 
covery of the patient after his arrival is deferred 
(solely on account of the existence of this scorbutic 
condition) for several weeks or months. In fact, 
all processes of repair, internally and externally, 
appear to be arrested, and no advance is made until 
the scorbutic B3anptoms have entirely disappeared. 
Nyctalopia is sometimes associated with scurvy, 
and it may be considered that night-blindness is 
induced by scorbutic conditions, inasmuch as this 
affection has decreased pari passu as scurvy has 
diminished in the British Mercantile Marine, and is 
now seldom complained of by sailors. In bad cases, 
haemorrhage may take place from mucous surfaces. 
Nausea and vomiting may also occur. 

The sequelae of uncomplicated scurvy are, prac- 
tically speaking, ntl^ for the patient, when properly 
treated, makes a rapid and complete recovery, 
leaving no trace of the disease behind. There ap- 
pears, however, to be little doubt that one attack 
renders the patient less able to resist successfully 
future onsets of the disease, if placed under the 
same predisposing conditions. Several instances 
are recorded of old sailors, who have been the sub- 
jects of two or three attacks ; but these have been 
enerally complicated with some other disorder, 
elirium tremens being occasionally superadded. 

Diagnosis. — The diagnosis of scur^ cannot be 
difficult if the 83naaptoms described above exist, and 
a dietetic history is carefully made out. This im- 
portant item of information being established, the 
spongy gums, and the bruise-like condition of the 
lower limbs (this latter condition not being con- 
nected with any history of accident or injury), to- 
gether with great general debility, should be suffi- 
cient to determine the nature of the disease. For 
even in mild cases the condition of the gums is 

S uite unlike that produced by mercury. Moreover, 
le mercurial foetor is absent, but an offensive 
earthy odour exists. Nor has the blue margin seen 
in the gums in cases of lead-poisoning any resem- 
blance to the scorbutic condition. Scurvy might 
be occasionally confounded with purpura, as in some 
cases haemorrhagic spots only exist about the legs, 
with no ecchymoses or hardness round the calf and 
hamstring muscles. But die condition of the' 
mouth, the absence of severe cachexia, and, as 
Niemeyer remarks, the coinparative absence of 
epistaxis, hsematemesis, iMematoma, and bloody 
evacuations from the bowels, will at once settle the 
diagnosis. 

In children scurvy it not likely to be overlooked 
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if the possibility of its existence is borne in mind. 
Some doubt may arise whether the symptoms are 
not due solely to rickets, which is often present as 
a complication. It may also be confounded with 
rheumatism, paralysis, ^ or joint-disease ; or tf 
haematuria is present with Bright’s disease. The 
peculiar swollen and painful state of the legs, the 
spongy gums, and still more the effects of treatment, 
will serve to distinguish the disease. 

Prognosis. — Scurvy existing apart from other 
maladies is not a fatal disease. The patient may 
be seen in a state of excessive prostration, with 
feeble pulse, whispenng voice, and a tendency to 
syncope ; but a few days’ rest, under favourable 
conditions, and proper treatment, produce a mar- 
vellous change, which results in a steady and very 
satisfactory convalescence But before a prognosis 
IS given, care should be taken to ascertain that the 
scurvy does not cover any other disease. Dysentery, 
syphilis, and the various forms of intermittent fever 
are undoubtedly its worst complications, and either 
of these maladies will, even under favourable cir- 
cumstances, prolong convalescence considerably 
The duration of the disease is limited only by the 
causes that produce it, for as long as the scorbutic 
diet and other predisposing conditions exist, so 
long will the disease retain the mastery, and pro- 
gressively increase in severity. 

Treatment —If the patient, when first brought 
under notice, be so ill as to be unable to walk or 
Stand, great care should be taken that the recumbent 
position IS adopted and maintained. Many severe 
cases of scurvy have been lost by the neglect of this 
apparently simple precaution The patient, in the 
absence of the nurse, sits up in bw, and has a 
sudden attack of syncope, from which he never re- 
covers Having regard to this, let the patient be 
undressed carefully, and washed (without a bath), 
any wounds or abrasions being covered with some 
simple antiseptic dressing. The direct treatment of 
the disease is almost purely dietetic, starting upon 
the principle that want of fresh vegetable diet has 
been the exciting cause of the illness. So the diet 
should consist largely of mashed potatoes ; green 
vegetables (the Cructfera being perhaps the best) , 
oranges, pears, apples ; and, as a convenient anti- 
scorbutic, lime- or lemon-juice at the rate of from 
three to four ounces daily, mixed with about eight 
times its bulk of water, sweetened to taste, and 
used as a drink Solid animal food should be given 
at least once a day, and in liberal quantity, as soon 
as It can be properly masticated. We begin in bad 
cases with milk, eggs, fish, and minced meat — in 
fact, any and all varieties of nutritious animal food, 
in conjunction with the vegetable diet ; for the appe- 
tite is usually good, and the digestive powers almost 
unimpaired. If great prostration exist, alcohol, in 
small and frequent doses, must of course be given ; 
but, as a general rule, very little is required. Malt- 
liquors are undoubtedly antiscorbutic, and a pint of 
ale or porter daily may be permitted if no dysenteric 
complication exist. Milk is also to a certain extent 
antiscorbutic, and should be given freely. As re<^ 
cards medicinal treatment, little or noting need 
be done. All active treatment, general or local, it 
almost useless. The administration of mercury to 
scorbutic patients (through errors of diafmosis) did, 
in former years, an enormous amount of isiischief, 
and, even in the presence of chest-comphcatioaa, 
all counter-irritants to the skin must be avoided. 
Clhlorate of potassium, in the form of a mouth- 


wash, or given internally, probably assists to cleanse 
and punfy the gums and mouth ; and if old ulcem 
or open sores exist upon any part of the body, 
lint, wetted with weak lime-puice, is said to pro- 
mote a healthy surface. But if there be any compli- 
cation, no processes of elimination or repair will 
advance satisfactorily until the scorbutic symptom^ 
disappear. If no grave disorder beyond the scurvy 
exist, recovery is very rapid, and few diseases are 
so eminently satisfactory to treat. The gum-swell- 
ings recede, and the ecchymoses on the li^ begin 
to disappear after two or three days of treatment ; 
and the brawny tenderness of the muscles of the 
lower limbs diminishes daily, the fibnnous effusions 
causing It being steadily and quickly absorbed. 
Dysentery is the most common complication of 
scurvy, and is usually tedious and troublesome. A 
fair trial should be given to the treatment above 
recommended, excluding malt-liquors, and substi- 
tuting a small allowance of brandy, and as a rule 
the dysentery and scurvy will disappear tc^ether. 
In children fresh milk that has not been sophisti- 
cated in any way should as far as possible be em- 
ployed, but as a rule is not sufficient by itself. One 
of the most useful remedies in these cases is potato, 
which should be well steamed and reduced to a 
light floury powder and beaten up with boiled milk 
until It IS of the consistence of cream. Vegetable 
juices may also be given dissolved in broth. 

The antiscorbutic treatment proper to combat 
the advent of this disease is sufficiently indicated iti 
the above remarks, for it will be plainly seen that 
scurvy is due to the absence of certain necessary 
ingredients in diet. When these ingredients can- 
not be given in the usual form, the most convenient 
substitutes are lime-juice and lemon-juice, and the 
great mass of evidence, collected dunng the last 
fifty years, goes to prove that these substances con- 
tain, in natural combination, the best and most 
convenient prophylactic elements against scurvy 
Their use in the Royal Navy has, since the close of 
the last century, been chiefly instrumental in driv- 
ing the disease out of the Service ; and legislative 
enactments passed in 1867, whereby a proper 
and genuine supply of juice was secured to all 
British sailors, have resulted in the decrease of 
scurvy m our own Mercantile Manne by more than 
So per cent. 

Charles H Ralfe. • 

Thomas R. Bradshaw. 

8 CYBALA dung) — Faces in the 

form of hard rounded lumps, whether discharged or 
retained in the intestine See Stools. 

SEA-AIR, SEA-BATHS.— The physiologiod 
and therapeutical effects of sea-bathing cannot be 
separated from those of sea- air ; for it is impossible 
to take sea* baths without being under the influence 
of sea-air ; and the stay at the seaside alone, with- 
out sea-bathing, produces on many constitutions aH 
the effects which are usually ascriM to sea-bathing. 
Residence at the seaside, that is, the inffuence o 
sea-air, is to be regarded as a special kind cli- 
matic treatment, while the action of the sea-bath ift 
analogous to the stimulating forms of the cokUwttef 
treatment. 

As the sea-air and the sea-bath owe part of their 
properties to the constitution of sea-water^ it wIB 
be well to begin with the latter, then 10 ooniider 
the characters and influences of the m-aii iuid»th« 
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sea bath, and add some notes on seaside watering- 
places. 

Sea*water.— The sea-water is 
of more equable temperature than the surrounding 
air. It is, as a rule, warmer than the atmosphere 
in winter, and cooler in summer ; although on 
chilly days in summer, especially after a series of 
hot ones, the temperature of the sea-water is often 
higher than that of the air. The variations of the 
temperature of the sea-water ftrom night to day, 
and from one day to another, are much less than 
those of the air. It would, however, be erroneous 
to assume, as is sometimes done, that the tempera- 
ture of the sea-water near the shore is the same at 
different times of the day. The writer has often 
measured it at the Riviera, and the south coast of 
England, and has repeatedly found it on calm and 
sunny days at one p.m. and two p.m., from 5° to 
7® F. higher than on the same days at seven or 
eight A.M. As to the different seasons, the sea- 
water reaches its highest temperature in summer 
much later than the air ; and as it loses its heat less 
rapidly than the latter, it is mostly warmer in 
autumn and winter than the surrounding air, and 
gives off warmth to the latter. During the sea- 
bathing season, namely, from the end of May to the 
beginning of October, the temperature of the sea- 
water at the coasts of England, the north of France, 
Belgium, Holland, and Germany, varies in general 
from about 56® to 7a° F., while in the Bay of Biscay 
and in the Mediterranean it is considerably higher. 

Constituents^ — Sea-water holds in solution a 
lai^e amount of salts, varying somewhat in different 
loc^ties, and slightly even in the same place at 
different times. The Mediterranean is richest, 
with about 2f to 3^ per cent, j while the water 
at the coasts of the British Channel and German 
Ocean varies from 2^^ to 3^ per cent. The water 
of the Baltic, owing to the large number of streams 
which enter it, is much less salt, containing only 
about ^ per cent. Five-sixths of all the salts are 
chlorides of sodium and magnesium, while the 
remainder consist of the sulphates and carbonates 
of calcium, magnesium, and potassium. 

Sea-aiP. — The sea-air, and the air at the sea- 
shore, are considerably influenced by the constant 
evaporation taking pla^ from the sea, and also by 
the temperature of the sea-water. Owing to these 
drcnmstances, the sea-air contains in general more 
moisture, relative as well as absolute ; and is more 
equable in temperature, the summer being less, hot, 
and the winter less cold, at the seaside than at in- 
land places in the same latitude ; the day also may 
be regarded as less warm in summer, the night as 
less cold in winter. A very important fact is the 
comparative purity of the sea-air from organic ad- 
mixture and inorganic dust, while the occasional 
presence of a greater or smaller amount of saline 
partides cannot be regarded as a disadvantage, 
^e amount of ocone is greater ; that of carbonic 
acid smaller. The variations of the barometer are 
ter but more regular in their occurrence, and 
possibly exercises a benefidal influence on the 
fuDctioDs of life. Nor is the fact to be overloc^ed 
that the air at the sea-shore is mostly in greater 
agitation than the inland air ; and this circum- 
stance is probably to be explained the experience 
of Benecke that same body of hot water loses 
iu heat more rapidly at the sea-shore than at 
various elevations in Switzerland, varying from 
3,000 to 6,000 feet above sea-level-— an experience 


from which we may infer that living bodies likewise 
give off more heat at the sea-shore than in elevated 
inland r^ons. The physiological effects of sea-air 
may be designated as < j^werml stimulation of the 
change of substance, both retrogressive and forma- 
tive, expressed in a striking increase of urea, and 
decrease of uric add and phos^oric acid in the 
urine, in the greatly increased requirements of 
food, and in the rapid and considerable increase 
of the weight of the body.* A certain power of re- 
sponding to the increased stimulus of the sea-air is, 
however, required of the constitution ; for the in- 
creased tissue-change necessitates an increase in 
the ingestion of food, and in the processes of excre- 
tion of the products of retrogressive tissue- change. 
If the digestive and assimilative organs be unable 
to satisfy the former demand, various digestive dis- 
turbances arise, the appetite fails, and emaciation 
is often the consequence. In many of these condi- 
tions greater benefit is derived from mountain 
health-resorts, where the demands made on the 
constitution are less great, and where less food is 
re<^uired. If the excretory functions be imperfect, 
as IS the case in so-called ‘ bilious * individuals, and 
in some undefined gouty tendencies, headaches, 
giddiness, constipation, or other symptoms usually 
called * biliousness,’ make their appearance, and 
sometimes render the removal from the sea-shore 
necessary, though the use of aperient remedies, 
reduction in the amount of food and especially of 
stimulants, and active exercise at some distance 
from the sea, often suffice to correct this defective 
elimination and its consequences. In many cases 
of this kind, however, courses of mineral waters, 
especially the alkaline, saline, or common -salt 
springs, ought to precede the stay at the seaside. 
See Mineral Waters, 

Sea* baths. — The sea-bath may be regarded as 
a powerfully stimulating cold-water bath, modified 
in its action by the saline ingredients ; by the ad- 
mixture of mechanical particles, organic as well as 
inorganic ; by the varying degree of motion through 
the waves ; and by he alternation in the exposure 
of a part of the body to the waves and to the air. 
We have already discussed the temperature of the 
sea-water, and the saline ingredients; but the tem- 
perature of the surrounding air, and the degree of 
motion in the air, also exercise a modifying influence 
on the efiects of the sea-bath. The motion of the 
water varies constantly, according to the size and 
force of the waves, and the effect of the bath to a • 
great degree depends on this point. When the 
waves are in any degree powerful, the upper part of 
the body is exposed to the coming, the lower to the 
receding wave, and the cutaneous nerves are not 
only influenced by the temperature, but also by the 
force of the water, and hy the sand and other su^ 
stances mixed with it. In a ouiet sea these in- 
fluences are considerably lessenea. The alternation 
of cxmisurc to the water and the air, likewise occa- 
sioned by the waves, is peculiar to the sea-bath, and 
is another source of constantly changing impressions 
on the cutaneous nerves. 

Bathing Season. — The season for sea-bathing 
varies according to the climate of the locality. Thus 
it extends on the Mediterranean shores from May to 
October and even November ; on the shores of the 
English^^Qiaim^ and Geroan OccA^ron^une to 

of the day for sea-lM^^ m^ depend on the in^i* 
vidual, on the weather, and on the tide. Delicatn 
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persons ought not to bathe with a perfectly en^ty 
stomach ; but also never after a full meal. ']^e 
duration of each bath is to be regulated according 
to the constitution of the bather, the force of the 
waves, and the temperature of the water. Weakly 
persons ought not to remain m the water over five 
minutes, but immersion for one or two minutes is in 
many such cases all that is useful or permissible ; 
while stronger individuals may remain from five to 
ten minutes. The bather, we may say in general 
terms, ought to leave the water as soon as the re- 
action manifests itself 

In many cases, the warm sea-water bath may be 
recommended with advantage, when the cold sea- 
bath is forbidden. Indeed, courses of bathing in 
warm sea-water are not sufficiently used in a sys- 
tematic way, though the medical practitioner pos- 
sesses in them a gentle, manageable, and efficacious 
means of treatment dunng winter as well as during 
summer They are in their action analc^ous to 
warm common-salt baths (see Baths , and Mineral 
Waters) The tepid swimming-bath of sea-water 
we may regard as intermediate between the warm 
bath and the bath in the open sea, and likewise as 
very useful in appropriate cases. With due care it 
can be employed also in winter. It offers the ad- 
vantage of the combination of one of the most 
perfect modes of muscular exercise, with the ex- 
posure of the skin to the influences of the sea-water 
bath. 

The physiological effects of the sea-baths are 
similar to those of the sea-air Abstraction of heat 
and stimulation of the cutaneous nerves lead to in- 
creased tissue-change, retrogressive as well as pro- 
ductive Increased appetite and increased weight 
of body are usually observed in those who are bene- 
fited by sea-baths ; while loss of appetite, headache, 
digestive disturbances, and loss of weight are often 
observed in those who are unable to bear the shock, 
or the iflcreased demand on the body, or who remain 
too long in the bath, or take it too frequently. 

Cases not suited for Sea-bathing.— Persons 
affected with diseases of the heart, or of the blood- 
vessels and lungs, with angina pectoris, with epi- 
lepsy, with organic diseases of the nervous system, 
with faintmg fits, with enlargement of the liver, 
or with other organic diseases of the abdominal 
viscera, ought to avoid bathing in the open sea, 
which may produce most injurious effects, such as 
violent palpitation and dyspnoea extending over 
many months, sleeplessness, total loss of appetite, 
and great emaciation. Old persons, and persons 
with feeble circulation, whether from age or other- 
wise, ought to avoid bathing in the open sea, ex- 
cepting on warm days, and with a very quiet 
sea. 

Cases to be benefited by Sba-Bathinq 
and Sea- air. — Sea-bathing is useful in many con- 
ditions connected with weakness or atony of the 
skin, such as tendency to profuse perspiration, or 
to taking cold at every change of temperature, or 
exposure to wind or draught. 

In scrofulous complaints, long-continued residence 
at the seaside promises more than other climatic 
agents $ but, as we have to deal with constitutional 
defects, and as our aim must b^ to alter the consti- 
tution, two, three, or even more years are often 
Tequir^ In many cases, judkuous couites of sea- 
bathing, the use of warm sea-water baths, and 
apongiag with sea-water, assist the climatic element 
of seasiae reiddence. Education at ^ools situated 


at the seaside offers, in scrofulous children, the 
greatest advantages. 

In muscular rheumatism, the moderate use of toe 
sea-bath combined with sea-air is useful. In more 
recent rheumatic joint-afiections the sea-bath Is 
mostly injunous, while the more gentle actum of 
the sea-air, combined with the use of warm sea- 
water m local and general baths, is frequently bene- 
ficial Persons affected with so-called nervous 
rheumatism — a term which is applied sometimes to 
hysterical cases, sometimes to spinal imtation, and 
also to rheumatism combm^ with nervous weak- 
ness — often derive benefit from the gentle use of 
the sea-bath, and still more from the sea-air. 

In some functional diseases of the nervous system, 
the sea- bath forms an excellent remedy, if it be 
adapted to the individual case ; for instance, in 
hystencal paralysis and other forms of hysteria, 
in the milder forms of diphthentic paralysis, and in 
nervous dyspepsia. It must, however, be ^me m 
mind that many persons, with a tendency to 
neuralgia, nervous asthma, hysterical convulsions, 
and other forms of hysteria, are unable to stand 
prolonged residence at the sea, especially at the 
^viera. In such cases, mountain cUmates are 
generally more advantageous dunng summer and 
autumn In many forms of anaemia, when it does 
not depend on organic disease of the heart and 
blood-vessels or other viscera, but on direct loss of 
blood or Its constituents, on confinement, gnef, 
and imperfect food, on slow and imperfect develop- 
ment, sea-air exercises a good effect. Hence the 
benefit obtained in many cases of amenorrhoea, 
chlorosis, and allied complamts, if the tendency to 
constipation is suffiaently comb^ed. Often, how- 
ever, the demands made by the sea-air on tbs con- 
^itution are too great, and the invalids lose weight { 
whereas they gam on mountains of moderate eleva 
tion. 

In chronic pneumonia, in the remams of pleuntie 
effusion, and in phthisis, the sea-air, by its purity 
and Its more equable temperature, is useful ; W as 
wind IS in most cases to be avoided, sheltered 
localities are essential Sea-bathing is in this daau 
of cases hazardous. The beneficial effects m whoop- 
ing cough, when the first stage is over, are well- 
known. Regarding asthma, nothing can be said 
with certainty ; some cases of nervous asthma are 
benefited at the seaside, while a large percentage 
are aggravated ; on the whole, the wnter’s experi- 
ence IS more in favour of elevated regions than of 
the seaside. Whenever the effect is not yet known, 
the recommendation of seaside residence or moim- 
tain-air must be regarded as a tnal; bnt in the 
majority of young persons affected with asthma, 
mountain climates are preferable. The advantage 
to be obtained m tenaenc^ to catarrh we have 
already mentioned. 

In addition to the conditions named, there are 
many which cannot be designated by the name pf 
any disease ; but which are only states of weakness, 
manifesting themselves m vanons ways, as inability 
to sustain mental or bodily efforts, tendency to 
aboruons, to leucorrhoea wuhout any disease, Ac. 
In such states of weakness the stimulating eff^t of 
the sea-air, combined with the grand aspect of the 
sea, are mostly found eminently useful. 

Seaside WATEEiN<»-n.ACE8.>~£ngland is 
markably well provided with s e a s ide places, and 
the differant locahtietoffbr conaidtrable yarie^ with 
regard to climate. Th« east coasti which my 
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designated as drier and more bracing, is especially 
to be recommended from the middle of June to the 
middle of October. The principal places on this 
coast are, beginning with the north, Berwic1c>on- 
Tweed, Tynemouth, Redcar, Saltburn-by-the-Sea, 
Whit^, Scarborough, Filey, Bridlington, Hunstan- 
ton, Cromer, Yarmouth, Lowestoft, Aldborough, 
Felixstowe, Dovercourt,Walton-on-the-Naze, South- 
end, Margate, Broadstairs, Ramsgate, Dc^, and 
Dover. On the south-eastern and southern coast, 
which may be regarded as intermediate between the 
eastern and the south-western coast, we have Folke- 
stone, Sandgate, Hastings with St. Leonards-on-Sea, 
Eastbourne, Seaford, Brighton, Worthing, Little* 
hampton, Bc^or, the Isle of Wight, Bournemouth, 
and the Channel Islands. These places differ con- 
siderably with respect to the soil on which they lie ; 
the position— close to the sea or on a cliff; the 
aspect ; and the configuration of the locality itself, 
and the surrounding country. Even different parts 
of the same place offer different advantages. Thus 
the lower part of Folkestone, near the lower Sand- 
gate road, is sheltered from the north by the cliff, 
while the houses on the cliff itself are more or less 
freely exposed to the winds from all quarters, and 
therefore preferable during the summer months. 
Hastings with St. Leonards is remarkably sheltered 
from the north, north-west, and to some degree 
from the north-east winds, and is through this, and 
throi^h the influence of the sea, some degrees 
wanner during the late autumn and the early winter 
months — we may say till February — than closely 
adjacent but less sheltered places. In the Isle of 
Wight, the Undercliff, with Ventnorand Bonchurch, 
is sheltered by the hills from north and north-east 
winds, like Hastings, and more so ; and has during 
winter a more equable and a higher temperature 
than other parts of the island. The Undercliff is 
therefore more adapted for climatic treatment during 
the colder part of the year ; while Sandown, Shank - 
lin, Cowes, Ryde, Alum Bay, and Freshwater are 
more suited for sea-bathing and climatic purposes 
during the warmer months. Bournemouth is shel- 
tered as well by the configuration of the hills as by 
the pine-woods, which serve as a protection from 
violent winds. On the south-western coast, which 
may be regarded as somewhat moister and more 
sedative, Swanage, Weymouth, Sidmouth, Budleigh 
Salterton, Dawlisb, Torquay, Teign mouth, Fal- 
mouth, Penzance, St. Ives, and Newquay are the 
princi^ sea-bathing places. On the North Devon 
coast, we may name Clovelly, Lynmouth, Ilfracombe, 
Westward Ho, and Minehrad ; on the Bristol Chan- 
nel, Weston-super-Mare, Portishead and Qeve- 
don; on the Welsh coast, Tenby, Aberystwith, 
Penmaenmawr, Llandudno, Rhyl; and in Lanca- 
shire, Westmoreland, and Cumberland, Grange, 
sheltered by configuration, Southport, Blackpool, 
Fleetwood, St. Bees, and Silloth. Important by its 
island climates is the Isle of Man. 

Scotland likewise offers abundant localities for 
sea-bathing, the most frequented of which are 
Naira on me east coast, Rothesay in Bute, Ardros- 
san near the Firth of Clyde, and the Isle of Arran 
in the west. 

Ireland is even richer, with Bray and Kings- 
town, near I>ablin ; Dun^non, Tramore, and 
Dunmore on the south coast ; RoStrevor and Port- 
rush on the north-east; Bundoran in the north- 
west ; Kilkee in the south-west ; Mi Queenstown, 
H sheltered and warm, but moiM, climatic health- 
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resort in the south ; where are also Youghal and 
Ballycotton, 

On the north coast of France, Calais, Boulogne^ 
Berk-sur-Mer, St. Valeiy, Tr^pbrt, Dieppe, Etretat, 
Fecamp, Havre, Trouville, Deauville, Villers-sur- 
Mer, and Dinard are the most favourite resorts ; on 
the south-west, Arcachon and Biarritz ; and on the 
south Marseilles, Hy^res, St. Raphael, Cannes, 
Antibes, and Nice. 

The west and south-west coasts of Italy possess 
many good localities for sea-bathing for those re- 
quiring, or at all events bearing, heat, such aS 
Bordighera, Alassio, San Remo, Castellamare, 
Sorrento, and the islands of Capri and Ischia on 
the west and south-west coasts, and besides Venice, 
with the Lido, Ravenna, Ancona, and others on the 
east coast. 

On the coast of Belgium, Holland, and Germany 
the most important localities are Blankenberghe, 
Ostend, Scheveningen, Heligoland, Borkum, Nor- 
deracy, Baltrum, Langeroog, Spikeroog, Wange- 
roog, Dangast, Cuxhaven, Wyk, and Westerland. 

The shores of the Baltic possess many delightful 
localities, such as Heringsdorf, Putbus on the island 
of Ruegen, Wamemuende, Travemuende, Doberan ; 
but the sea-baths and the climate are less stimulating 
than on the shores of the German Ocean. 

The coasts of Norway, Sweden, and Denmark 
offer likewise good opportunities for sea-bathing 
combined with bracing sea-air from July to Sep- 
tember. Hermann Weber. 

SEA-SICKNESS.— Synon. : Fr. Afai deMer\ 
Ger. Seekrankheit, 

Definition, — A functional disturbance due to 
the motion of a ship, manifesting itself principally 
in epigastric discomfort, frontal headache, giddiness, 
vomiting, and vasomotor changes. 

iExiOLOGY. — It is well known that many person^ 
suffer from giddiness and even vomiting on swing- 
ing, dancing, and other rapid movements; and 
that in persons in whom vomiting is readily induced, 
objectionable odours, moving objects, slight de- 
rangements of the alimentary tract and mere recol- 
lection of previous attacks are any of them liable 
to cause this condition. It is no matter for surprise 
that all these incentives to vomiting shoula be 
regarded as causes of sea-sickness. That they have 
a predisposing and subsidiary influence in many 
cases is undoubted ; nor can it be questioned that 
they may produce vomiting as easily on sea as on 
land. The smell of the engines will often cause 
passengers to vomit even though the sea be perfectly 
calm, and the recollection of previous attacks may 
give rise to nausea and even to vomiting before 
the ship has left the harbour. But these are only 
predisposing causes, and vomiting due to them is 
not true sea-sickness ; in this condition movement 
alone is the exciting cause. Thus it may be in- 
duced during sleep, the patient waking to find him- 
self in the act of vomitinp;. Much discussion has 
arisen concerning the conduions of movement under 
which sea-sickness is most likely to occur, and there 
seems to be a general consensus of opinion that the 
essential factor is suddenness of movement or change 
in the kind of motion, especially the commencement 
of the descending movement as the ship pitches or 
rolls — the movement being in all cases different in 
kind from that to which the patient is ordinarily 
exposed on land. It has been pointed out that the 
sudden descent of a lift or the sadden arrest of the 
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movement of a train may produce in the epigasttium 
precisely the same sensation as does the sudden 
downward pitch of a ship, while on the other hand 
the movement of a swimmer in the roughest sea 
never produces sea-sickness Women suffer more 
severely as a rule than men. Probably no one is 
absolutely immune Old people and young children 
are generally but slightly affected, and persons who 
vomit easily from causes such as those mentioned 
above are especially prone to true sea-sickness. 

Symptoms — A slight sensation of chilliness ac- 
companied by pallor is usually the earliest symptom. 
Almost simultaneously with this the sufferer is con- 
scious of feeling ill at ease and of a desire to remain 
absolutely undisturbed Unpleasant sensations as 
of a tight band over the forehead and of retraction 
at the epigastrium, especially marked on each 
descent, are soon experienced The breathing 
becomes irregular, owing largely to an unconscious 
fixing of the muscles at the time of any sudden 
change in movement Regular, deep breathing, if 
persisted in, may postpone the progress of the sym- 
ptoms for a short time , but sooner or later the 
feeling of chilliness becomes rapidly worse, giddi- 
ness supervenes, and an attack of vomiting and 
retching soon follows, to be succeeded by a sensation 
of returning warmth accompanied by dilatation of 
the cutaneous vessels and slight uniform improve- 
ment The former condition, however, soon recurs, 
the subsequent attacks of vomiting being progres- 
sively worse and the intervals between them 
shorter 

In many cases there is no headache beyond that 
already described , but in others, and especially in 
those liable to headache or in whom the conditions 
already quoted as predisposing causes readily pro- 
duce vomiting, headache and giddiness may become 
most distressing symptoms and may be continuous 
throughout the whole of the illness At first the 
vomit consists of any food which the stomach may 
contain ; later on it becomes greenish yellow, and 
even bright yellow, with a bitter taste, and consists 
principally of bile and mucus During the penod 
of vomiting the heart’s action is occasionally ir- 
regular Some people in whom the general distress 
is very marked vomit but little , hence it is often 
said that of persons who are sea-sick those who 
vomit feel better than those who do not There is 
frequently a marked tendency to drowsiness, but 
refreshing sleep is practically unknown during the 
acute stage Prolonged retching is occasionally 
accompanied by haemorrhage, usually from the 
pharynx or oesophagus, but sometimes under the 
conjunctiva or into other tissues as in whooping 
cough Diarrhoea is sometimes present, but con- 
stipation IS more usually met with. The flow of 
saliva IS increased while the urinary secretion is 
lessened Appetite is lost, even the sight or smell 
of food being loathsome. The secretion of milk is 
frequently arrested in nursing women ; in others the 
menstrual flow is augmented Sea-sick patients are 
always worse in the morning. In three to flve 
days a favourable reaction generally takes place, the 
vomiting and nausea cease spontaneously, appetite 
returns, and the patient feels well. 

In a few instances ^cat exhaustion supervenes 
rapidly or gradually. The patient feels miserably 
helpless. He suffers from coldness of the ex- 
tremities, thirst, headache, and spasmodic pain in 
the stomach, and complains of numbness of the 
surface of the body. A semi-comatose condition, 
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from which the patient is with difficulty roused, is 
sometimes met with in very severe cases, and re- 
quires assiduous treatment. In prolonged cases the 
reaction may assume a febrile character, with a 
rapid pulse, flushed ffice, and hot skin; conva- 
lescence IS then slow. 

An occasional but rare and dangerous form of 
sea-sickness is swooning without vomiting or any 
other symptom The patient thus affected may he 
motionless and almost death-like for a variable 
enod In long voyages attacks due to recurring 
ad weather generally tend to assume a milder 
character There may be giddiness with or without 
nausea, but no vomiting; and in any case the 
duration of the attacks will probably be brief. 

Duration — The ordinary duration of sea-sick- 
ness in long voyages is from three to five days, but 
it may last for weeks After short voyages, such 
as crossing the English Channel, most persons re- 
cover as soon as they land ; others alter sleep or 
food A few convalesce more slowly, and giddiness 
may persist for some days 

Complications and Sequel/E —Fainting and 
hystencal attacks are the most common complica- 
tions of sea-sickness m women Pregnant women 
occasionally abort A weak and irritable condition 
of the stomach, or a state of general debility, may 
remain for a long time 

Prognosis — This is almost invariably favour- 
able , >et death, although extremely rare, may 
occur from svmcope or from exhaustion Patients 
with heart-disease incur no exceptional nsk 

Pathology — The equilibrium -apparatus ap- 
pears to be the essential seat of the disorder Thus 
the derangement is common to all those animals in 
which this apparatus is similar to that of man ; it 
is produced by movements involving considerable 
deviations from the normal conditions of equilibrium ; 
and It returns on any marked increase of these 
movements, even when the sufferer has become 
more or less accustomed to them The theories 
which attributed sea-sickness pnmarily to psychical 
or vaso-motor changes may he dismissed as inade- 
quate Rosenbach points out that a degree of 
tolerance of certain changes in equilibnum is esta- 
blished in each individual, that this vanes m 
different cases, and that any marked excess of the 
movements to which each individual mechanism is 
adapted will give rise to the phenomena of sea- 
sickness. According to his view the semicircular 
canals play no important part, but Mn the epi- 
gastnum lies a mechanism which works as an 
apparatus regulatmg movement and balance, and 
giving information to the brain concerning the 
position of the body, the direction of the oscillation, 
and the acceleration of the individual parts.’ Our 
knowledge of the mechanism which controls the 
maintenance of balance and of its relationship ta 
other parts of the brain is insufficient to render any 
complete statement possible ; but whether we 
regard the epigastrium as a source of information to 
the brain or as the seat of the first efferent signs of 
cerebral disturbance, it seems probable that a satis- 
factory explanation of the phenomena of sea-sick- 
ness must he in the direction which Rosenbach has 
indicated. 

Treatment.— -In the treatment of sea-sickness 
it must be remembered that no single method will 
be successful in all cases ; that in the case of a 
considerable number of persons treatment b at 
most palliative ; and that the condition tends,, after* 

S» 
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a few days, to spontaneous cure. It will be con- 
venient to discuss separately the measures advisable 
in (I) short and (a) long voyages respectively. 

(I) Short In voyages limited to a few 

hours the treatment is practic^ly confined to pro- 
phylaxis, and consists in avoiding the predisposing 
causes, and in reducing the exciting cause to a 
minimum. To carry out the first of the^ principles, 
the digestive tract should be kept in thorough order 
for at least two or three da;^, and it is a good plan 
to avoid all indigestible articles of diet during that 
riod, and to administer a mild aperient a day 
fore * crossing.* All fatigue at the time of 
starting should be avoided. Food should be taken 
about three hours before going on board. All 
possible means of imparting courage to the pro- 
spective sufferer should be employed, and it is 
probably because of the influence in this direction 
of small doses of stimulants that alcohol has ob- 
tained a considerable reputation. A flannel band 
should be worn round the abdomen, and every 
precaution taken to ensure warmth of all parts of 
the body. The position on the boat should be as far 
as possible central, exposed to the breeze but 
sheltered from hot sun and every source of offensive 
odour. The horizontal posture is the best, but a 
deck-chair is often as good if a more central 
position on the ship can thereby be obtained. 
Indeed, the question of position is largely deter- 
mined by the character of the boat and of the 
weather, for the discomfort resulting from cold and 
wet and the sight of the sea is sometimes greater 
than that depending on the lack of fresh air and 
obnoxious odours usual in a cabin. An exciting 
book will often be of material assistance by ab- 
sorbing the attention and preventing the reader 
from watching the movements of the boat on the 
horizon. Eating dry biscuits, chewing cloves, or 
sucking a lemon or any other sour fruit is often of 
material assistance, and an effort should be made 
to breathe r^ularly and deeply. When vomiting 
has once set in the best procraure as regards food 
varies in different individuals. In some cases it is 
found better to abstain until the completion of the 
voyage ; in others, to persist in taking small 
uandties, even though they be almost imine* 
lately rejected. For extreme sufferers disposed 
to luxury, a chair balanced on the principle of 
a marine compass is said to be of considerable 
service. 

The medicinal treatment of sea-sickness is very 
unsatisfactory. Several of those dru|;$ presently 
to be enumerated will effect in occasional cases a 
complete cure ; but in the majority of instances any 
given drag is likely to prove useless. Bromides, 
especially that of sodium given in half-drachm 
doses once or twice a day for two or three days 
before embarkation, are much advocated, but actual 
drowsiness may be produced without any ameliora- 
tion of the malady. Digitalin (one-sixth of a grain 
three times a day) taken for two weeks has al^ its 
advocates. Chloialamide is occasionally of service, 
particularly in those suffering from weak cardiac 
action. Cocaine (J gr. every two hours, three 
doses being taken before going on board) is probably 
the most reliable of all drugs. Phenacetin, caffeine, 
nitrites, chloral hydrate, and morphine are occa- 
sionally of service. In the administration of alcohol 
that form should be given which under ^ ordinal 
circumstances agrees best with the patient. If 
vomiting of bile has occurred care should be taken 


to empty the stomach just before landing, as the 
retention of bile in the stomach will retara conva- 
lescence. 

(2) Long voyages ^ — On long voyages the same 
attention should be paid to the general health 
before starting, and in rough weather the same 
general precautions should be adopted. Of drugs, 
morphine is probably the most satisfactory, but 
should never be dven in cases in which it is known 
to produce headache and other unpleasant after- 
effects. The diet should be carefully regulated and 
food taken frequently and in small quantities. It 
has been recently urged by Rosenbach and other 
authorities that the equilibrium-apparatus should 
be trained by passive movements similar to those of 
the vessel before going on board. There is reason 
to suppose that this plan may be effective, but in 
persons in whom vomiting is readily induced it at 
best does little more than spread over the few 
weeks immediately preceding embarkation the dis- 
comfort which will be concentrated into the first 
few days of the voyage ; and most persons will 
prefer to run the risk of the sea-sickness rather 
than to undergo the repeated giddiness which such 
exercises will almost certainly involve. The rest 
of the treatment for syncope, exhaustion, and other 
complications is on general principles. In very 
rare cases it may be advisable to land the patient. 

H. Montague Murray. 

SEA-VOYAQES. — Sea-voyages have from re- 
mote antiquity formed a mode of treatment in 
chronic diseases, especially of the respiratory organs, 
and have more lately been much recommended in 
the treatment of consumption and scrofulous affec- 
tions ; but the different influences to which the in- 
valid is exposed on long sea-voyages are but little 
appreciated in their details by the majority of the 
public, or by medical men. 

The essential advantages which are generally 
ascribed to sea-voyages are the enjoyment of per- 
fectly pure sea-air, abundance of light, and free 
exposure to the sea-breezes ; absence, or at all 
events great limitation, of bodily exertion ; and the 
probability of psychical repose. The uninitiated 
irequently regard these advantages as more or less 
hxed and, so to say, measurable qualities, and 
speak of sea- voyages in the same way as of sea- 
bathing, cold-water treatment, mineral -water cures, 
or mountain climates. The advantages of sea- 
voyages are, however, by no means fixed qualities, 
and they are often mixed up with unfavourable in- 
fluences, such as bad weather, sea-sickness, improper 
food, &c. In everyday life it is an acknowledged 
fact, and not less so in all climatic cures, that the 
house in which the invalid lives exercises a most 
powerful influence on his chance of regaining and 
maintaining his health ; and that the house alone 
often mars the effect of the best-adapted climatic 
change. In the same way the floating house, the 
ship, with its arrangements, forms one of the most 
important elements in the compound agent ‘sea- 
voyage.* The arrangements of ships, however, arc 
notoriously often very imperfect, and the narrow 
cabin never stands comparison with a good bed- 
room, the only counter rolance to this drawback 
often being that the invalid is forced to be the 
whole day long on deck, that is, in the open air, in 
order to escape from the confined state of the cabin. 
By this circumstance alone, however, the majority 
of the more serious cases ought to be excluded from 
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«ea'Voyages in ordinary ships, as they cannot be 
easily moved from the cabins to the deck, and vice 
versd. The hygienic conditions of the ship, the 
space allotted to each passenger, the ventilation of 
the rooms, the arrangement of the decks, must in 
«very case be a matter of careful inquiry ; but it 
would require too much space to enter into the 
details in this place There are iron and wooden 
ships, steamers and sailing vessels The iron ships 
have the advantage of being easily kept clean and 
free from smells, but they are apt to become very 
hot under the influence of the tropical sun. The 
sailing vessels can be kept more free from smoke 
and dust ; but they are dependent on wind, and if 
they meet in the tropics with perfect calms (dol- 
drums), the passengers may have to endure in- 
tolerable heat for several days and possibly weeks 
The combination, therefore, of sailing power for 
ordinary conditions, with steam to be used only in 
case of need, would appear to possess the preference 
for ships to be used for therapeutic purposes (invalid 
ships) 

A second point of paramount importance for 
every delicate person is the food, and in this respect 
again the ship-life on long voyages is less advan- 
tageous than the life in well-supplied health-resorts 
or at home 

Sea-suknessy or rather the degree of liability to 
sea-sickness, depends on peculiarities of constitu- 
tion, which are only to be recognised by exposure 
to the influences of the open sea in different states 
of agitation. Su Sba-sickness 

In the article on Sba-air the prominent quali- 
ties of sea climates have been given , but the most 
cursory consideration of the climatic conditions to be 
encountered in a long sea-voyage shows that there 
must be great differences between the physiological 
and therapeutical influences of sea-climates in lati- 
tude 50° and in latitudes 15® and 5® The air in 
the tropical regions has a much higher temperature, 
and a larger amount of absolute moisture , the 
atmospheric movement is, as a rule, though by no 
means always, slighter ; the barometric pressure is 
somewhat less in the tropics than in the temperate 
zones ; and the daily and annual variations of 
atmospheric pressure are greater in the former than 
in the latter. There is also a difference between 
the same degrees of latitude on the north and south 
of the equator, the temperature in the southern 
hemisphere, for instance, being somewhat lower 
than in the northern ; but these differences are com- 
paratively small The effects on the constitution 
of the climatic conditions of sea-life in different 
latitudes are very complicated We will here only 
point to a few facts, namely, that m some delicate 
constitutions the functions of life are performed 
more easily under the influence of greater heat ; 
that many delicate persons can eat and digest better, 
are able to take more exercise, sleep better, and 
that their mental functions are more active under 
the same circumstances ; but that in the majority 
of average persons continued great heat produces 
lassitude, a tendency to diarrhoea and other diges- 
tive derangements, and imperfect sleep. Further, 
that in most individuals the bodily temperature 
rises above the natural heat (in general about J® F., 
•and in some exceptional persons as much as 2^ and 
3® F.); and that pulmonary hsemorrhage occurs 
more frequently under high than under ordinary 
degrees of heat Morbid states accompanied by 
pyrexia and by a tendency to pulmonary hemor- 


rhage ought therefore not to be exposed to tropical 
heat 

The climatic conditions to be met with in 
different voyages through the same regions vary 
at diflerent seasons, but they vary still more in 
voyages through different seas, especially according 
to the longitude and latitude. Faber showed that 
the equabihtv of sea-climates is by no means so 
complete as is generally assumed ; and that great 
changes in temperature and atmospheric movements 
occur not rarely on successive oajrs, and even on 
the same day 

Therapeutical Uses — The opinions of dif- 
ferent writers on the therapeutic value of sea- 
voyages in the treatment of disease vary conMder- 
ably. The majority of physicians entirely, or almost 
entirely, confine themselves to diseases of the re- 
spiratory organs m recommending sea-voyages ; but 
their therapeutic field is no doubt much ^ger, and 
the result is probably more generally favourable, in 
some other complaints. 

I. Phthisis — The writer has had the opportu- 
nity of witnessing the effects of sea-voyages, of two 
to seven months’ duration, in 72 cases of phthisis, 
mostly in the first or the beginning of the second 
stage Of these 72 cases 38 benefited considerably, 
18 remained about stationary, 16 became worse. 
Of the 16 bad results, 7 occurred in patients 
who went to Australia and back, with scarcely any 
rest on land ; they seemed to have gained m the 
first part of the journey, but more than lost the gam 
m the latter part, apparently from dislike of food, 
from the monotony of the life, and from exhaustion. 
Out of 36 cases in the first stage 29 were more or 
less improved, 4 remained stationary, 3 lost ground 
Of 27 cases in the second stage the result was 
favourable only m 8 cases, mdmerent in ii, bad 
in 8 cases. Of 9 cases m the third stage the result 
was bad m 5 cases, indifferent in 3, favourable in r. 
The wnter has also notes of 1 1 cases of phthisis 
in the first and the beginning of the second stage, 
in which long summer voyages (namely, from 
three to five months) with whalers to the northern 
seas were tried, the result being favourable m 
9 cases, indifferent in i, and unfovourable m i; 
apparently through inability to bear the want of 
variety in food. Among the 72 cases la were 
fcmaUSy of whom only 3 were improved, while 
5 remained stationary and 4 lost ground. Almost 
all the female patients expressed a strong opinion 
that Unig sea-voyages are not suitable for female 
patients. 

2 Laryngeal and Bronchial Catarrh and 
Asthma — In simple chrome catarrh of the larynx, 
sea-voyages, or cruising in yachts from this country 
to the Mediterranean, to the Azores and Maddia, 
had very good results in 20 cases out of 24. The 
effect of a similar plan was also satisfactory in 
1 1 cases of chronic bronchial catarrh. In a ten- 
dency to bronchitis from pulmonary emphysema the 
benefit was likewise evident in 10 cases out of xa ; 
but here the effect was, firom the nature of the 
circumstances, less permanent. Of 8 cases dl 
asthma, 2 cases of a bronchitic kind were bene- 
fited ; 2 of a nervous character aggravated ; and 
4 were neither better nor worse, j^ht cases of 
hay-asthma vrere, while on the high sets, qtsite 
free, but those who returned while the ooaiiKaint 
was still in season, were immediately attacked, 

3 , Scrofiila,-^hk 15 cases of scioniloiis affi^ctiocis 
(caries <a bones, afiections of joints, glandular 
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swellings and xilcerations) one or several long sea- 
voyages were tried ; in 1 1 of them the effect was 
quite Satisfactory, in 4 less decided. 

4. Vesical Disease. — In 3 cases of irritable 
bladder sea-voyages on yachts in warm climates 
have likewise proved useful. 

5. Cardiac Disease. — Decidedly injurious was the 
effect of sea-voyages in 5 cases of dilatation of the 
heart, combined with chronic bronchitis. In 2 
cases of enlai^ement of the liver, connected with 
weakness of the heart, the result was likewise un- 
satisfactory. 

6. Skin-disease. — Chronic eczema was, in 5 
cases out of 6, aggravated by sea-voyages. 

7. Nervous disorders. — In 4 out of 6 cases of 
mental irritability, long sea-voyages, especially in 
yachts, had favourable results ; in the fifth the 
mental condition was aggravated ; in the sixth great 
improvement of the mental state was obtained, but 
this was accompanied by considerable exhaustion, 
from inability to take a suflBcient amount of food. 
Of 4 cases of melancholia, 2 were apparently 
cured, the third remained uninfluenced, and one 
committed suicide by jumping overboard. In 4 
cases of tabes dorsalis, in the earlier stage, cruising 
in comfortable yachts in the Mediterranean, with 
occasional landing, during the autumn, winter, and 
spring months, has been very beneficial ; in 2 of 
these the disease has apparently been arrested, by 
persevering with this course during fifteen and sixteen 
years. 

8. Dipsomania. — Finally, the writer has tried 
long sea- voyages in yachts in 5 cases of dipso- 
mania, stimulants having been entirely excluded 
from the dietary. In one of these cases the result 
appears to be permanently good ; in the 4 others 
it was good for the time with regard to the state of 
the body as well as of the mind, but there were 
relapses, which in 2 of the cases have led to seve- 
ral repetitions of the trial, each time apparently 
with more lasting, but as yet no permanent, result. 
Well-arranged sea-voyages deserve, therefore, at all 
events, a place in the mans^ement of this roost 
terrible affection. 

Conclusions. — From a comparison of these 
experiences vrith those of other observers, the writer 
is inclined to infer that, imder favourable circum- 
stances, sea-voyages of not too long duration may be 
rendered beneficial in the early stages of phthisis 
occurring in persons with a strong constitution, and 
without great tendency to sea-sickness. The voy- 
age to Australia and New Zealand and back, after 
H stay of a few months in these climates (Hobart’s 
Town, in Tasmania, for instance), specially recom- 
mends itself. The invalids referred to left in the 
second half of September, or in October or Novem- 
ber, and returned in May or June. In this way 
the more unfavourable seasons of England are 
avoided, and instead of the short and sunless days, 
lon^ and bright ones are obtained. To go to Aus- 
tralia and to return immediately has proved exhaust- 
ing in several instances. 

The voyage to the northern seas requires a pecu- 
liar mental disposition, and would, under the present 
conditions, be resorted to only under exceptional 
circumstances ; but it has been very beneficial in 
the 9 cases of earl^ phthisis mentioned — all of 
them possessing a satis&ctoiy fund of strength, com- 
bined with love of sea-life and a good digestion. 

The combination of yachdng in we Mediterranean, 
and residence at one or several of the health-resorts 


of those regions, or with a visit to Upper Egypt, 
has repeatwly proved successful in cases under the 
observation of the writer, not only in pulmonary 
invalids, but also in cases of mental irritability, ex- 
haustion, chronic rheumatism, chronic glycosuria, 
and gout. This plan, however, is somewhat ex- 
pensive. The patient ought to be, while in Egypt, 
under constant medical superintendence. 

In hay-asthma, sea-voyages during the season of 
the complaint are to be recommended ; but in other 
forms of asthma the result is uncertain, and the 
advice should not be given without consideration of 
all the circumstances. In most cases of younger 
persons alpine climates deserve to be preferred to 
sea-voyages. 

In some forms of mental irritability, in overwork, 
in anxiety about business, and in the earlier stages of 
locomotor ataxy, sea-voyages, and especially yacht- 
ing, in the subtropical regions, offer many advan- 
tages, particularly during the colder and damper 
seasons of our climate, as they allow of the com- 
bination of the enjoyment of sunlight and pure air 
with rest of body and mental repose. In slighter 
forms of mental irritability or overwork, shorter 
voyages are often sufficient, and even preferable ; 
and the voyages to Madeira, to the West Indies, or 
to Brazil and the River Plate, may thus be recom- 
mended during the colder season. 

Dipsomania and other morbid habits may be 
treat^ with great advantage by sea-voyages and 
yachting, provided that stimulants and the other in- 
jurious influences which the weak person is unable 
to resist can thus be entirely removed. 

The time is coming when we shall have therapeu- 
tic shipSy specially arranged for different classes of 
invalids. It would, for instance, not be wise to mix 
those suffering from dipsomania with sick persons 
to whom a moderate amount of stimulants is 
useful. 

Circumstances counter-indicating Sea- 
voyages. — The circumstances which render it 
necessary to avoid sea-voyages are : — 

1. Unconquerable sea-sickness. 

2. Great temporary or permanent weakness and 
exhaustion. 

3. Permanent delicacy of appetite, with inability 
to become accustomed to a certain monotony of 
food, or to a certain coarseness in the preparation 
of food. 

4. Inability to bear the glare of the sea, such 
as occurs in tendency to glaucoma. 

5. Persistent sleeplessness while at sea. 

6 . Dilatation and weakness of the heart, with or 
without valvular disease. 

7. Enlargement of the liver, especially when 
caused by dilatation of the right ventricle. 

8. Advanced stages of consumption, unless the 
affection be quite stationary. 

9. Morbid conditions with a tendency to pyrexia. 

10. A tendency to haemorrhage. 

It is the influence of great heat that ought to be 
avoided by the two classes of cases last mentioned. 
A voyage through tropical seas, especially in sailing 
ships, might prove dangerous in such subjects, from 
the possibility of being Becalmed. 

II. A tendency to epilepsy or maniacal fits. 
This ought speci^ly to contra-indicate sea-voyages 
to tropical climates. Hermann Weber. 

SEAT-WORM. — A synonym for thread- 
worm. See Entozoa. 
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SEBACEOUS FOLLICLES, Diseases of.— 

See Acne ; Milium j and Colloid Milium. 

8EBORRHCEA {sebuntf fat ; and I flow). — 
An ungrammatical synonym for steatorrhoea. See 
Steatorrhcea. 

SEDATIVES {sedof to calm) — Synon : De- 
pressants ; Fr Sidattfs ; Ger Beruhtgende 
Mittel 

Definition — Agents which soothe pain and 
diminish functional activity. The term is often 
made to include other important therapeutical 
groups, as hypnotics, anaesthetics, ^nd narcotics, 
i.e all drugs which depress the sensory appara- 
tus See Narcotics 

I Local Sedatives — This class includes all 
agents which dimmish the sensibility of the skin. 
Among these are cocaine, eucaine, aconite, car- 
bolic acid, ice, ether-spray, atropine, menthol, mor- 
phine, veratrine, chloroform, and chloral hydrate 
They act by paralysing or depressing the ter- 
minals of the cutaneous nerves, and are indicated 
in superficial neuralgias and in local subcutaneous 
inflammations, where they may be simply painted 
on in solution, or injected hypodermically or used 
by the old endermic method after the cuticle has 
been removed by blistering with ammonia Pro- 
found cutaneous insensibility may be produced by 
the ether-spray or cocaine, which enables the sur- 
geon to perform minor operations without pain 
Chloride of ethyl is also very valuable as a local 
anesthetic Anas thesi a, Local 

2. General Sedatives,— This class includes all 
agents which depress the functions of the cerebrum, 
and in the more accurate nomenclature of the new 
pharmacology the term ‘ general sedative ’ is fast 
disappearing, the group being now scattered 
among the hypnotics, such as sulphonal, trional, 
paraldehyde, chloral hydrate, bromides, , which 
are indicated in simple insomnia, and among 
the narcotics as opium, morphine, alcohol, Indian 
hemp, hyoscyamus, ckc , which before depressing 
the sensorium cause some excitement These 
agents are used to relieve pain and produce sleep 
The drugs which produce total loss of con- 
sciousness with abolition of reflex action were 
formerly grouped under the term ‘ general sedatives ’ 
— these are now always defined as general anaesthe- 
tics, and include chloroform, ether, nitrous oxide, 
methylene, «&c. 

3 Cardiac Sedatives are drugs which dimmish 
the force of the ventncular contractions, and at the 
same time reduce the pulse-rate. The principal 
agents employed for this purpose are tartar emetic, 
aconite and veratrum viride. They act upon the 
vagus-centre, the cardiac ganglia or the ventricular 
walls, or upon all these structures, and they are in- 
dicated in short sthenic inflammations, as in the 
fever accompanying tonsillitis, pneumonia, or orchi- 
tis, and m the rare conditions m which the heart’s 
action becomes rapid and tumultuous without weak- 
ness of the ventricle 

4. Pulmonary Sedatives depress, and in large 
doses paralyse, the respiratory centre. By soothing 
this centre, any excessive or useless coughing can 
be prevented. Stramonium, belladonna, datura, 
and the numerous remedies for asthma act by dimi- 
nishing the sensibility of the vagus-tenmnals in the 
lungs, though the respiratory centre may be stimu- 
lated by them. The chief pulmonary iedatives are 


opium, morphine, chloral hydrate, codeine, hydro- 
cyanic acid, chloroform, Virginian prune, &c There 
are few better instances m the realm of therapeutics 
of the great danger of using a misleading clarifica- 
tion. Pulmonary sedatives are frequently confus^ 
with sedative or depressant expectorants, but their 
actions are widely different Given, for example, a 
case of bronchitis with dyspnoea from the difficulty 
of expelling a viscid secretion in the finer tubes, 
one full dose of a pulmonary sedative may cause 
death by depressing the respiratory and cough- 
centres, while a few doses of a sedative or de- 
pressant expectorant like ipecacuanha or antimony, 
by increasing and liquefying the tough and scanty 
secretion, may save life 

The pulmonary sedatives are indicated in all 
irntable conditions of the respiratory and coi^h- 
centres in which there is no great bronchial secretion, 
1 e in the cough of acute pleuntis, m the early 
hacking cough of tuberculosis, and in all condi- 
tions where the patient is coughing a great deal 
more than is really necessary for expectoration. 
They can be combined often to great advants^e 
with depressant expectorants 

5 Gastric Sedatives are a most important class 
of remedies ; they act chiefly locally by soothing the 
inflamed or irntable gastric mucous membrane. 
The chief are morphine, cocaine, hydrocyanic acid 
in small doses, creosote, carbolic acid, all the pre- 
parations of bismuth, oxalate of cerium, chloroform, 
atropine, and ice Gastric pain and vomiting are 
the chief indications for their use ; they should be 
generally given before food and in frequently 
repeatea doses. Sometimes minute doses of 
arsenic, and nitrate of silver, are employed as 
gastric sedatives Small doses of morphine with 
prussic acid given in a plain effervescing mixture 
along with ice and m conjunction with a blister or 
smart sinapism to the epigastrium will generally 
control pain, nausea or vomiting of local origm. 

6 Spinal Sedatives are agents which depress 
the functions of the cord chiefly by diminishing the 
activity of the anterior comua. Though a long 
list of official agents produce this effect, few are 
employed m medical practice with this aim. The 
most reliable are bromides, physostigmme, chloral 
hydrate, chloroform, ether, camphor, nitntes, alcohol 
m large doses, salts of silver, copper, zinc and 
arsenic, gelsemmm, antimony, eigot, apomorphme, 
&c The chief mdication for their use is spasm, 
whether this be tonic or clonic. The ideal condi- 
tion calling for the exhibition of this group ot 
therapeutic agents would be seen m a case of 
strychnine-poisoning, and the writer has found that 
in this formidable emergency no drug is so reliable 
and safe as very large doses of alcohol which 
antagonise the stimulating action of the strychnine 
upon the antenor cornua of the cord without 
dangerously depressing the heart at the same 
time. 

7. Vesical Sedatives are drugs which on being 
eliminated by the urinary tract act as sedatives to the 
irntable mucous membrane of the bladder. They 
are indicated m cystitis from whatever cause. The 
most important are bone acid, hyoscyamus, bella* 
donna, buchu, pareira, uva ursi, santal oil, copaibe* 
benzoic acid, &c. 

William Wmitla* 
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SELTERS, In Germany.— Muriatcd alkaline 
table-water. See Mineral Waters. 

SEMIOLOGY a symptom ; and 

KAyot, a discourse).— A s^onym for symptoma- 
tolo^, or the study of the signs and symptoms 
of di^ase. 

SENILE INSANITY.— .Sw p. 761. 

SENILITY {senext an old man), — S ynon. : 
Senile Marasmus ; Fr. Vieillesse ; Ger. Greisen^ 
alter. 

Definition. — That condition of body which 
usually supervenes naturally after the seventieth 
year, but sometimes occurs prematurely. 

Senility is separated from the previous period of 
maturity by the climacteric stage, which in men 
occurs between the ages of fifty and sixty, and in 
women about ten years earlier. When of prema- 
ture occurrence this state is commonly hereditary, 
or secondary to some exhausting illness, where 
failure of the trophic influence of the nervous 
system has been marked. All the signs and 
symptoms of senility have been seen in individuals 
under twenty years old. 

We do not know why the body, after it has 
reached a state of maturity and vigour, should 
gradually decline ; why, when once an even balance 
between tissue-waste and restitution is established, 
it is not maintained indefinitely. How far the 
failure is due to some inherent tendency, and how 
far to external influences, is wholly conjectural. 
Among the most recent hypotheses is one based 
upon the theory that the various glands, secreting 
and ductless — and also perhaps some of the tissues 
— exert some material influence upon the blood, 
and through it upon the tissues generally, whereby 
the normal metabolism of healthy activity is main- 
tained j and, conversely, as this influence — effected, 
as is supposed, through some ‘ internal secretion * — 
foils, so does the general nutrition deteriorate. 
Accordinp to Brown-S^uard, the weakness and 
characteristic phenomena of old age are due to *a 
natural series of organic changes and the gradually 
diminishing action of the spermatic glands and 
ovaries.’ To refer the senile state to an impair- 
ment of the trophic influence exerted by the nervous 
system, or to a diminution in the water contained 
in the protoplasmic elements of the tissues, or to 
any other such cause, however true each and all 
may be so for as they to, only places the difficulty 
a step farther back, and does not remove it. 

Anatomical Characters. — Observations, 
especially those of Humphry, have shown that 
many of the morbid conditions which are usually 
regmed as essential features of advanced life are 
r^y manifestations of disease occurring at this 
periM, and do not of necessity pertain to senility, 
which may supervene and progress to death un- 
disturbed by any actual disease— in short, an old 
age that is healthy, just as any other peri^ of life 
may be. The term ’involution’ has been sug- 
gested to express the normal senile changes in the 
tissues and organs, which a progressive atrophy-^ 
a simple dimmution of mate^— is the most uni- 
versal and characteristic. The degree of wast^ 
vara, but there is a general diminution in body- 
weight and height, except in persons whose climac- 
teric has been marked by an mcrease of the adipose 
tissue, when the total loss of weight may be incon- 
iddciable. Among the organs wmch ex^it shnide 


atro^y in the highest degree are the brain and 
spinal cord, the shrinking of the former with 
increase of the subarachnoid fluid being sometimes 
very considerable j the generative organs, especially 
the ovaries, and to a less extent the testes, the 
uterus, and' the mammary glands; the mucous 
membrane and glands of the digestive tract ; the 
bronchial and vesical mucous membranes ; the 
spleen and lymphatic glands, the .latter even to 
complete disappearance; and the kidneys. A 
most important change, and one that exerts a 
ve]^ direct influence on nutrition, is an extensive 
shrinking or even obliteration of the capillaries in 
almost all the tissues. The skin becomes much 
diminished in thickness, especially in the papillary 
layer, the constituent papillae being very indistinct ; 
and loss of hair and change of colour are well- 
known features. The senile changes in the skeleton 
are of peculiar interest. The bones, which in the 
earliest stages of formation are solid, become, as 
development proceeds, hollowed internally, by the 
formation of cancellous tissue, and, in the long bones, 
of the medullary canals. As the absorption of the 
central part proceeds the bones nevertheless in- 
crease in weight and bulk until maturity is reached 
by subperiosteal ossification ; but in the decline of 
life, as this process takes place scarcely at all, and 
the atrophy continues, the bones, while retaining 
their general size and form, become much thinner, 
lighter, and weaker. The change takes place 
especially in the cancellous |>arts, which are most 
vascular, and where the agents for absorption are 
most active — hence the special weakness of the end* 
of the long bones and their liability to fracture. 
The alveolar parts of the upper and lower jaw- 
bones, consisting as they do chiefly of this loose 
spongy tissue, are characteristically wanting in the 
aged ; and, since these parts carry the teeth, this 
atrophy of the bone leads to their falling out. The 
lower jaw is one of the few bones in which an 
alteration in shape takes place, the ramus and body 
coming to be more nearly in a straight line, with 
proportionate widening of the angle. The bone 
thus resembles the shape it has in the infant, with 
the difference that it then consists mainly of the 
alveolar part, while in old age it is the denser 
basal or sub-alveolar part that alone remains. The 
altered shape of the mandible has been attributed 
to the loss of teeth causing a deviation in the line 
of action of the masticating muscles. Humphry 
found no confirmation of the commonly accepted 
statement that the angle between the neck and 
shaft of the femur becomes smaller with age. The 
same observer has drawn attention to two excep- 
tional conditions of an opposite character met with 
in the skull. One of these occurs as nearly sym- 
metrical areas of atrophy of the outer table and 
diploif, forming well-marked depressions extending 
obliquely across the parietal bones, which he is 
inclined to attribute to ‘ the pressure of the occipito- 
frontalis tendon stretched upon, and playing over, 
the mwt prominent part of the vertex.’ The other 
condition he has described as a considerable 
thickening of the calvaria, especially towards the 
frontal r^oD, with great density of the bone. The 
explanation of this very anoxnalous state, so con- 

n to what takes pla^ in the cranium and entire 
ton generally, is not obvious, though it may 
be connected with the diminished preMure of the 
wasting brain. The age at which these changes in 
the osseous i^em set in is very variable, but th^ 
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commonly commence earlier in women than in 
men Slight atrophy takes place in the cartilages, 
costal and articular, the latter accounting for the 
diminution in height of the old person ; but calcifi- 
cation IS not invariable, and is indeed evidence of 
disease Corresponding to the loss of strength in 
the bones is an increasing weakness in the power 
of the muscles, which explains, inter aha^ the fact 
that fracture by muscular action is no more fre- 
quent m the aged than at other penods of life. It is 
to the weakening of the dorsal muscles that the 
stoop of age is attributable 

Associated with this atrophy it is usual to find 
degenerations — fatty, calcareous, or pigmentary — 
all of which are to be regarded as evidences of de- 
ficient nutrition, and may be contrasted with the 
differentiation and growth which characterise the 
commencement of life The arcus senihs, the 
atheroma and calcareous degeneration of the vessels, 
the calcification of cartilages, the fatty degeneration 
of muscular and glandular epithelial tissue, the 
deposition of pigment in some spots, and the de- 
ficiency of the same in the hair and skin of the 
coloured races, are illustrations of true degenerative 
changes Inasmuch, however, as these conditions 
are frequently wanting even in persons dying at an 
advanced age, they cannot be regarded as essential 
characteristics of senility ; though it may be admitted 
that the cause, whatever it be, that determines the 
above described simple atrophic changes might 
easily be supposed to favour the closely allied states 
of degeneration. It might, indeed, be reasonably 
argued that it is the very absence of these and other 
degenerative changes which permits the attainment 
of great age, while their occurrence, as is usual, at 
a somewhat earlier period tends to a rate of mor- 
tality below that of these advanced ages 

Another expression of impaired nutrition, not so 
profound perhaps as degeneration, is a fibroid 
overgrowth in certain tissues, especially the artenal 
coats, which are often much thickened therefrom, 
and the prostate gland, which is commonly enlarged 
m elderly men from this same morbid change— the 
so-called hypertrophied prostate The meninges, 
and the capsules of the liver and spleen, are some- 
times thickened from the same cause ; and a similar 
cirrhotic condition may be set up in the kidney and 
testis 

The blood contains fewer corpuscles and less 
solid constituents, is more watery, and is said to 
coagulate more readily. The total c^uantity is less. 

The semen is very frequently wanting in sperma- 
tozoa, and contains in their place granular fatty 
cells, like colostrum-corpuscles, with a few red 
blood -corpuscles ; but this is not invariably the case, 
for perfect spermatozoa are occasionally met with at 
an advanced age. 

Physiological Characters.-— The results of 
such structural imj^rfections appear in detenoration 
of the purely physical, as well as of the specially 
vital, properties of the tissues. There is an in- 
creased nudity in some parts, as the tendons and 
blood-vessels ; and a diminished cohesion in others, 
as the nails and bones, which are brittle and easily 
broken. Perhaps the most prominent and dis- 
tinguishing mark of old age is a loss of elasticity ; 
the skin, cartilages, blood-vessels, and lungs show 
this to a very marked extent, in the yrrinkled in- 
teguments, oilated vessels, and distended air-cells. 
It has been noti^d that this dilatation particularly 
affects the thin-walled veins, and more especially 


those which do^ not run with arteries, arc more 
superficial in position, and are concerned less with 
nutrition than with the proper return of blood — the 
‘ derivative circulation * of Sucquet The advantage 
of this is apparent, for such an anangement must 
be a safety-valve in the case of the brain, to which 
organ there is a liability to determination of blood, 
and where the vessels are tmt to rupture ; hence 
the frequent turgescence of the nose and ears, and 
development of the veins of the diploe, in the aged. 
The muscular contractility and nervous irritalnkty 
are diminished ; and atrophy and degeneration eff 
the gland-cells lead to failure m their powers of 
secretion 

The heart’s beat is weak, and frequently inter- 
mittent, from defect m rhythmical nervous stimula- 
tion , the cardiac sounds are feeble and often 
altered ; and there is a general tendency to venous 
congestion The mean rate of pulse afrer the ^e 
of sixty-five years is 75, gracmally diminishing 
to 70 

The tissues, which differ in chemical composition 
from those of mature life, must in their metabolism 
form different products of waste ; while the altered 
blood, circulating in a restricted area with dimin- 
ished force, must offer to the organs a different 
pabulum from that which they have hitherto re- 
ceived, supplied as it is by impaired digestive 
organs The enfeebled respiration prevents com- 
plete oxidation ; and the excretory organs, being 
less capable, but imperfectly withdraw from the 
body the results of metamorphosis The quantity 
of urine is often diminished to fifteen or twenty 
ounces per diem in old men enjoying good health. 
It contains a total amount of solids less than the 
normal standard, but the unne itself may be rela- 
tively of higher speafic gravity, and deeper colour, 
from Its diminished quantity. 

As the nutntive functions fail, so do those of the 
neuro-muscular system. The sense-organs imper- 
fectly receive impressions, which are but dimly 
communicated to the sensonum, whence feebly 
emanate the impulses needful to determine move- 
ments in muscles, the protoplasmic contractility of 
which IS gradually diminishing Meanwhile, the 
higher mental qualities, such as memory, judgment, 
and reason, dependent as they are upon the most 
jMrfect nutntion, gradually fail. The opposite con- 
ditions of wakefiilness and drowsmess are firec^uently 
met with, and seem to be due to brain-wasting, as 
well as to some change in the cerebral arculation. 

As a further manifestation of the lower^ vitality, 
recent careful and conUnued observations hare 
shown that the average body-temperature is slightly 
lower than it is in adufw life, ana the power m re* 
sisting cold is diminished. 

The power of reproduction, lost by women at the 
climacteric, before the stage of semhty sets in. Is 
occasionally preserved by men to an advanced a^ 

Ibus the old man presents a strong contrast hi 
his vitahty to that of the chUd ; for while the ii^ 
of the latter is so largely dependent upon, and so 
readily responsive to, extaoal or penpheral hnores* 
sions, the former lives more and more within hitei* 
self; the distinctive animal functions 'gtadua^ 
failing, as his existence becomes restricted to m 
performance of those of self-nutrition. The pio* 
gressive impermeability of the capilhuries, and the 
lessened vitality of the skin, alike tend to withdraw 
from the surmoe towards the central organs the 
manifestations of life. 
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Diseases of Old Age. — In a certain number of 
cases, the progressive deterioration in structure and 
failure in functional capacity mutually adapt them- 
selves, and produce an old ^e which may be 
as healthy as maturi^ or childhood may have 
been. But in the course of the atrophic changes 
which normally mark this period, the body is liable 
to certain influences, both intrinsic and extrinsic, 
which lead to diseases characteristic of this stage of 
life, as there are those of infancy and pul^rty. 
Death from old age, when the organs have gradually 
and uniformly failed, is not unknown, but the fatal 
end is more commonly due to some disease, which 
has either lasted from an earlier period, or is espe- 
cially the acQuirement of this stage. 

The maladies particularly characteristic of old 
age are marked by certain general features, which 
they owe to that condition of nutrition in which the 
tissues are at this period. Thus, as a rule, they 
present but little activity in their prc^ess, or but 
slight severity in symptoms, though they are none 
the less likely to bring about a fatal result, from 
the ill-resisting power of the whole system. Dis- 
eases of an acute character are rare at this time, and 
such as do occur assume an adynamic form, and 
are very liable to run a most insidious and even 
latent course. When once established, an illness 
tends more perhaps towards maintaining an isolated 
attitude, without those sympathetic disturbances 
of many other organs which are so prominent in 
children. The power of reaction possessed by the 
aged is but very slight; owing to this, diseases 
readily lapse into a chronic state, or even present a 
chronic character from the outset, while compara- 
tively trifling causes may lead to serious results. 
The observations of Humphry, however, went to 
show that the reparative power even in persons of 
advanced age is often greater than is supposed, and 
he adduces well-authenticated cases of complete re- 
covery from severe accidents and illnesses ; in such 
cases we may reasonably infer that the degenerative 
changes are wanting or but very slight. 

There is probably no single disease which is met 
with in advanced age only ; rather is it the case 
that many diseases which prevail at certain periods 
of life are wanting in old age. The atrophy of 
every tissue and organ entails a general failure in 
function ; and should this failure predominate in 
any one system, as may readily follow from a marked 
degeneration of certain special parts, we have some 
exception to what may be taken as the normal 
standard^of the senile state — in other words, a disease 
of it. The same difficulties surround the question, 
why one set of organs sho^d be affected rather 
than another, as at other a|JIi ; but there neverthe- 
less does exist a preference towards affections of 
the nervous, circulatory, and respiratory systems. 
But a very large proportion of old people are en- 
tirely free from disease — of 824 persons over eighty 
years old, 55 per cent, of the women and 35 per 
cent of tire men were reported to be healthy. 

Diseases of the brain, — The cerebral lesions may 
be a general senile wasting and softening, with 
complete rafeeblement of nerve-function ; or of a 
more localised character, from rupture or occlusion 
of some vesseL The liability to venous engorge- 
ment is very prone to manifest itself in the Drain, 
and cerebnd congestion of varying extent is fre- 
quent. The cerebral vessels are especially liable to 
^eroma, and henpe the great frequency of apo- 
l^exy in old age. The meninges are free from 


morbid change beyond thickening, and offer none 
of the inflammatory conditions so common in early 
life. Muscular tremors especially involving the 
head are frequent, and are probably due to wasting 
of the cerebral cortex. All degrees of deafness and 
impaired sight are met with. 

Diseases of the heart. — The degeneration of the 
cardiac substance may lead to a state of asthenia, 
gradually becoming fatal ; dilatation of the orifices 
may be the more prominent lesion, with all the 
consequent symptoms of obstructed circulation ; or 
they may be constricted, from atheroma or thicken- 
ing of the cusp or rings. Cardiac dyspnoea and 
every form of irregularity in cardiac rhythm occur 
to variable extents. 

Diseases of the lungs. — Pulmonary diseases are 
important, since they are commonly the immediate 
causes of death in the aged. A bronchial catarrh, 
or at least a considerable increase in the bronchial 
secretion, is a normal state in the very old ; and 
this has been regarded as a compensation for the 
arrested skin-action. The transition from this to 
severe bronchitis is both easy and frequent, and is 
favoured by the liability to lung-congestion, and 
the enfeebled heart-power. Even more serious is 
a senile form of lobular pneumonia, which seems 
to be set up in the congested and cedematous areas, 
possibly as a further stage of the bronchitis. Such 
pneumonia is of very frequent occurrence, and often 
requires carefully looking for, since direct symptoms 
are wanting. When a generally ill-defined illness 
is present in an old person, this condition should 
be suspected. 

Diseases of the digestive organs, — The digestive 
organs, supposing they have escaped the dangers of 
earlier periods, are not often the seat of disease at 
this time of life. The perversions of function 
they present, such as constiption and flatulence, 
may be conveniently comprised under the term 
‘ atonic dyspepsia,* and are mainly to be attributed 
to deficient muscular power in the alimentary canal, 
and to a deficiency in the digestive fluids. Never- 
theless. a good appetite and vety fair digestion are 
far from being the exception in old people. An 
acute form of diarrhoea of a dysenteric character 
has been described as occurring at this period. 

Diseases of the skin. — The skin, which suffers 
so much diminution in nutrition and thickness, 
often exhibits as a result marked changes in sensi- 
bility, even to the existence of an intolerable 
pruritus, no cause for which is visible. The 
scratching which is resorted to for relief sets up a 
dermatitis which intensifies the discomfort. The 
unhealthy integument offers ayery favourable nidus 
for pediculi, and phthiriasis is accordingly a com- 
mon senile affection. 

Diseases of the urinary organs. — The most 
characteristic ^pearances in the senile kidney are 
those of a diffuse interstitial nephritis, with pro- 
gressive atrophy of the tubes, similar in many 
respects to the ‘gouty kidney,* but not, like it, 
associated with cardiac hypertrophy. The urine is 
in such cases albuminous, but the general symptoms 
of Bright’s disease met with in middle life are 
usually wanting. Glycosuria, often intermittent, 
is of very frequent occurrence 'in old people; but 
is rarely attended by the constitutional disturbance 
of diabetes. Notwithstanding the very imperfect 
action of the skin and kidneys as excretory organs, 
diseases directly attributable to non-elimmation of 
waste products axe not characteristic of old age. 
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Imtabihtyof the bladder, or even vesical catatrh, 
is very common in old men, being largely deter- 
mined by the enlargement of the middle lobe of 
the prostate, but the hypertrophy of the organ may 
exist to a considerable extent without causing any 
symptoms until the mid-lobe is affected. Both 
retention and incontinence of urine follow, from 
the diminished tone of the viscus 

Vascular disease — The frequency of atheroma 
of the vessels and thickenings from peri-artentis 
has been alluded to The tendency of the blood 
to coagulate, added to the opportunities it has for 
stagnating in the dilated channels and cavities of a 
weak heart, makes thrombosis and embolism very 
liable to occur in the senile state The result of 
the obstruction is gangrene {gangrana semlts)^ 
which IS readily established in tissues, the capillaries 
of which have wasted or are obliterated, with 
corresponding deficiency of nutrition. 

Arthritic lesiotis — Very few old people escape 
chronic arthritis in one or other of its many forms, 
though it may be questioned whether the constant 
pains complained of are not oftener due to neuritis 
than actual rheumatism The fibrous tissues of 
the joints, fasciae, and tendons are thickened, and 
less flexible from lack of moisture, with the result 
of producing that stiffness of the limbs so charac- 
teristic of the aged The pain is rarely acute, but 
It IS lasting, and aids m bringing about the general 
deficiency of motor power True gout is scarcely 
a disease of old age, though often continued on 
from an early pericd of life 

Tuberculosis^ Cancer, and Syphilis — A senile 
form of tuberculosis occurring in people over sixty 
years of age, in whom the constitutional signs may 
have appeared in early life, with almost complete 
freedom during maturity, is met with Marked 
evidences of this affection have been seen for the 
first time in persons over seventy-five years of age 
The general features of this condition are similar 
to those in childhood, but slower in their course, 
more complete in the degeneration produced, and 
far more resistant to treatment The cancerous 
and syphilitic cachexiae very rarely manifest them- 
selves for the first time in old age 

Treatment — Old age itself, as a period of 
life, is clearly no more to be treated as a state of 
disease than life at any other stage But regarded 
as a marasmus or cachexia, it has been sought to 
avert it as long as possible, or mitigate its effects ; 
and for the attainment of longevity many means 
have been proposed, though as yet without any 
reliable result, the most diverse plans having been 
equally successful or futile. See Personal 
Health. 

Based upon the hypothesis above mentioned, 
Brown-S^quard claims that much benefit to old 
men has followed the daily subcutaneous injection 
of a milligramme of a watery extract of the testis of 
an adult guineajpig filtered through a Pasteur filter. 
Others have affirmed the same, but further con- 
firmation IS wanting. 

It IS unnecessary in the present article to explain 
the treatment of the diseases of old age, as appro- 
priate remedies are set forth under the sj^cial 
headings. It is sufficient here to indicate that, 
whatever may be the malady, and whatever be the 
treatment pursued, it must not be foreottto that we 
are dealing with organs in which mes^ctureis 
detenorating, and the vitality of which is failing, 
and that all measures of a depleting or depressing 


character must be avoided The feeding of the 
aged, therefore, becomes a matter of the greatest 
importance. Speaking generally, the food should 
be of the most nutritious character, and given in 
small bulk and frequently. The old person, 
whether ill or well, should not be allowed to go for 
many hours without food, as is too often the case, 
through the night. A light meal in the small 
hours of the morning is of the greatest benefit, and 
goes far to counteract the wakefulness so common 
at this period of life In view of the presumably 
deficient power of the digestive juices, some of the 
artificial semi-digested foods maybe advantageously 
employed, or the active principles of the digestive 
secretions administered with the food. The need 
for alcoholic stimulants is usually imperative, espe- 
cially for those who have always taken them, but 
they should only be given with other food. 
Medicinal tonics are seldom of the same benefit 
that they are at earlier ages ; probably strychnine 
' IS of most value A daily aperient, such as two 
grains or more of the extract of cascara sagrada, is 
frequently necessary , and it is generally undesirable 
to forbid any habit, whether of drugs, food, or 
smoking, which has been previously long con- 
tinued Among the most important hygienic 
indications is the maintenance of warmth A fall 
in temperature both lowers the general vitality, and 
tends to establish a local disease, and its effects are 
more easily prevented than cured when once 
established Warm clothing is therefore indis- 
pensable, and cold feet should be specially guarded 
against. Equally prejudicial with cold and damp 
is exposure to high winds, which is frequently 
responsible for a fatal pulmonary attack 

W. H. Allchin. 

SENSATION, Disorders of.— 5^^ Olfactory 
Sense, Vision, Optic Nerve; Hearing; 
Taste, Touch, and Pain in Visceral Disease. 

SEPTICAEMIA (cn7TTiic<iy, putrid, and olAto, 
blood) — Synon Fr Septiclmie, Ger Septicamie, 
See Sapr^mia 

SEQUELS {sequor, I follow) — Consequences 
or sequels This word is applied to symptoms or 
morbid conditions which either remain or supervene 
after a disease has run its usual course , such as renal 
disease after scarlet fever, paralysis after diphthena, 
or cardiac disease after acute rheumatism 

SEROUS FLUID— Dropsy, p. 417; and 
Inflammation, p 736. 

SERPiQINOUS {serpo, I creep) — This term is 
used in connection with certain morbid conditions, 
such as ulcers or eruptions, when they spread in a 
creeping manner. 

SERUM -REACTIONS —When an animal, 
whether belonging to the human or other species, 
IS suffering from, or has recently suffered from, a 
disease caused by certain of the bactena which do not 
produce powerful extra-corpuscular toxins, changes 
take place in the blood of that animal. Th^ 
changes have been shown within recent years to be 
extremely complex, and the number of ^enomena 
which result are considerable. To one of these 
phenomena, seen most especially in the blood, the 
name Agglutination, has ictn given. 

If two , rabbits be taken, ^ one normal, and the 
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other after inoculation on two or three occasions 
>)vith a culture of the B. typhosus^ upon mixing the 
sera of these rabbits with an emulsion of a young 
culture of the B. typhosus, and examining the 
mixture under the microscope, two very different 
pictures will be seen. The bacilli in the mixture 
made with the serum of the normal rabbit will be 
seen to be swimming about freely in the field, 
whereas those in the mixture made with the serum 
of the injected rabbit will be all herded together and 
motionless. This herding together is the Aggluti* 
nation or Serum-Reaction. 

History. — It was shown by Pfeiffer that when 
an animal was immunised by frequent injection of 
sub-lethal doses of an organism such as the V. cho- 
lera or B. typhosus, the injection into the peritoneal 
cavity of a living culture of the organism against 
which the animal has been immunis^ was followed 
by disastrous results for the organism. Peritoneal 
fluid withdrawn at intervals, and examined under 
the microscope, shows that the bacteria after the 
lapse of a short time lose their shape, change into 
small round bodies, and finally disappear. The 
peritoneal fluid is now bactericidal. This bacteri- 
cidal power is, however, specific {i.e. the fluid only 
kills the bacteria against which the animal has been 
immunised). After Pfeiffer had described this phe- 
nomenon, Gruber and Durham, and Bordet showed 
that the blood -serum of an animal so immunised 
has a marked effect upon the bacteria when mixed 
with it in vitro ; in this case also the action is spe- 
cific. Both these reactions were originally used for 
the purpose of determining the specificity of certain 
bacteria, but Gruber su^ested that it was possible 
that it might also be used in the diagnosis of dis- 
eases produced by known bacteria. Grunbaum and 
Widal both began to work at this subject ; both of 
them found that the surmise of Gruber was correct. 
Widal published his results first, and the reaction 
which is produced by the blood of an enteric patient 
upon typhoid-bacilli is now known as ‘ Widd’s re- 
action.* It has been since shown that the blood of 


patients suffering from other diseases will aggluti- 
nate tlie bacteria producing those diseases, and 
serum-reactions are now recognised as valuable aids 
in di^osis. 

Cause of the Reaction.— -Little is as yet 
known as to the cause of the reaction, but it appears 
that after the injection of bacteria and the pro- 
duction of a certain degree of immunity, there are 
present in the blood of the injected animals certain 
bo^es which are absent from the blood of normal 
animals. These bodies, which Gruber first called 
Glabrificinst are now known as Agglutinins, 

According to £hrlich*s ‘ Seitenketienthtorie^ the 
immolation of an animal is accompanied by the 
formation of a substance which be called * immune 
body,’^ This body is able to fasten itself on to the 
bacteria which are injected subsequent to immuni- 
sation, and l^ su doir^ enable the Complement 
(which is present in the normal serum) to dissolve 
them and thus render them harmless to the animal. 


a^lutinios may be present and the * immune body’ 
absent; moreover, when both are present, there is 
no constant relation between them. It has been 
shown, however, that as a rule the two bodies are 
produced and increase together, and lonetimet 
dec r ease proportionately. For instance, in pro- 


portion as the serum of an animal increases in bac- 
tericidal power, so does the agglutinating power 
increase, while the spleen-juice of an enteric patient 
is both less bactericidal, and contains less agglutinins 
than the blood-serum. Although, as we shall see, 
the serum of many normal animals often possesses 
a slight agglutinating power, the agglutinins are a 
new product formed on account of the introduction 
of the bacteria, and have therefore a resemblance to 
the * immune body. * The resemblance is still further 
marked when we remember that the agglutinins 
become anchored on to the bodies of the bacteria 
apparently in the same way as the ‘immune body.* 
The reaction may therefore be considered to be 
one accompanying immunity rather than infection. 
What we should expect from this statement actually 
happens in fact ; the reaction takes a certain time 
to develop in the serum after infection, and if there 
is no attempt on the part of the tissues to produce 
‘ antikorpers * (i.e. immune bodies, agglutinins, 
&c.), the serum will never show the characteristic 
agglutination. 

Chit line of procedure . — As it is known that the 
serum of many animals, including man, possesses 
the power of agglutinating certain bacteria when it 
is undiluted or only slightly diluted, it is necessary 
to dilute the serum before mixing it with the culture 
of the bacteria. 

In the case of man and the B. typhosus, for in- 
stance, it is found that about 30 per cent, of all 
persons possess a serum which will clump the bac- 
teria when equal quantities of serum and a thin 
emulsion of the bacteria are mixed together. Many 
observers have found that normal human serum 
may clump when diluted to a strength of i in 10 or 
I in 20, and isolated cases are recorded where the 
serum in a strength of i in 40 has really clumped 
the bacteria. Great care must therefore be exercised 
when performing the test for diagnostic purposes to 
ensure that the blood is sufficiently dilut^, in order 
that the error of the normal blood may be with 
certainty eliminated. 

Collection and Dilution .— serum may be 
conveniently collected from either the lobule of the 
ear or the finger. In either case the skin must be 
sterilised, the antiseptic removed and the part 
allowed to dry. The skin is then pricked, and the 
issuing blood collected in a small pipette. After 
the blood has coagulated, the serum is removed* 
fjfom the pipette and accurately diluted with sterile 
water, normal saline solution or broth, to the re- 
quired degree, and mixed with a suitable quantity 
of bacterial emulsion. If a mixture containing i per 
cent, of the serum is required, it is customary to 
make a 2-per-cent, solution of the serum in broth . 
or water, and then mix equal quantities of this and' 
the bacterial emulsion in order to obtain the i -per- 
cent. dilution. The undiluted serum should not be 
diluted with the bacterial emulsion, or the pheno- 
menon of pseudo-clumping may be seen. 

Demonstration of the reaction . — The ap;glatina- 
tion may be observed either micro8CO{^lly or 
mstcrosoopically. In order to examine it micro- 
scopicallv, a loopful of the diluted serum is placed 
upon a clean cover-slip ; after sterilisation, the same 
loop is filled with bacterial emulsion and a thorough 
mixture of the two fluids effected upon the cover* 
tiip. This is then inverted upon a hangii^-drop 
slide and examined with the microscope. Aft« the 
lapse of a short interval— if the serum is going to 
a^lutinate— small groups of badlli will found,. 
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and these will grow lai^er, as time goes on, the 
addition of more bacteria, until finally (practically 
every bacillus in the original emulsion is in one of 
the now large clumps. 

The macroscopic agglutination is seen if a small 
quantity— 50 to 100 cubic millimetres — of the diluted 
serum and of the bacterial emulsion are mixed 
together in a watch-glass or small test-tube, and 
sucked into a fine, but not capillary tube, and one 
end of the tube sealed off. After allowing the tube 
to stand in a vertical position with the sealed end 
downwards for a few hours, the agglutination is 
evidenced by the fact that at the bottom there is a 
fine white flocculent precipitate, and the supernatant 
fluid IS quite clear. 

The reaction In Enteric Fever— It must 
always be remembered that the agglutination -test 
IS a quantitative and not merely a qualitative one. 
As has been previously stated, the serum of 30 per 
cent of normal persons will show agglutination 
when in the strength of 50 per cent , and a con- 
siderable number are found to exhibit it in a dilution 
of I in 10 j a few may show it in a dilution of l m 
20, and an occasional person even in a dilution of 
1 in 40 The great majority of enteric patients will, 
during some period of the disease, possess a serum 
which will agglutinate m a strength of i in 50, and 
not infrequently in much greater dilution (eg i in 
200, 400, or even 800) It is necessary therefore 
to fix a standard dihition Most clinical bacteno- 
logists use the serum in a strength of about i in 20, 
and in practice this dilution gives an error of about 
3 per cent to 5 per cent the error shows itself in 
both ways ; that is, enteric-fever patients may fail to 
show the reaction, and patients not suffering from 
entenc fever may give the reaction A dilution of 
1 m 50 will eliminate all the positive reactions from 
non-entenc patients and will probably eliminate 
none of the enteric patients who yield a serum which 
agglutinates in a dilution of l in 2a 

As the actual agglutination occupies a certain 
time, and it is certain that the serum of some normal 
persons will show the phenomenon even when it is 
diluted, if left for many hours, it is also necessary to 
have a standard rtaction-time. If a dilution of l in 
20 be used, the reaction -time should be half an hour ; 
if I in 50, an hour If the mixture be examined 
under the microscope at short intervals, it will be 
found that a considerable proportion of reactions 
will take place in a few minutes, and the patients 
yielding these sera are, practically without excep- 
tion, suffering from entenc fever, even if the dilution 
IS only 1 in 20. 

The day of the disease upon which the pheno- 
menon first appears is very vanable. Moreover, 
when the first sign of agglutination appears, it is 
so feeble that one is not able to use a sufficiently 
great dilution to differentiate it from normal serum. 
A reaction in a dilution of 1 in 20 may appear upon 
the third or fourth day, but this is rare ; the usual 
time is about the eighth, ninth or tenth day ; but it 
may not appear until the eighteenth, nineteenth or 
twentieth day, and very occasionally it never ap- 
pears. In a dilution of 1 in 200, the reaction may 
rarely appear as early as the sixth or seventh day, 
but in qmte a considerable proportion of the cases 
the serum will not react in this dilution during any 
period of the disease. There is, moreover, a dis- 
tinct variation in the strength of the rescdon in the 
same patient from time to time ; on one day the 
serum may agglutinate in a strength of f in 400> 


and three or four days later the highest dilation 
which will agglutinate is z in zoo 

The question now arises * What is the value of 
the test in the diagnosis of entenc fever?’ The 
real answer to the question will depend upon whether 
a positive or negative reaction has been obtain^. ^ If 
a positive reaction has been obtained in a dilution 
of 1 in 200 within half an hour, the patient, without 
doubt, IS suffenng or has recently suffered from 
entenc fever If the dilution is z in 20 the error 
may amount to about i per cent. 

If a negative reaction has been obtained, the 
value of the observation will depend upon the day 
of the disease , one negative result early in the 
disease is of no value. If three or four examinations 
have been made at regular intervals, the last being 
upon the twenty-fourth or twenty-fifth day of the 
disease, and all with negative results, the error will 
amount to 1 or 2 per cent ; it is undoubtedly true 
that some patients suffer from a severe attack of 
enteric fever and die at the end of a fortn^ht or 
three weeks, who never mve the reaction because 
the agglutinins are never formed Although in the 
case of artificially immunised animals the serum of 
typhoid-immune animals may agglutinate the B. 
enteritidis of Gartner, and Gartner-serum aggluti- 
nate typhoid -bacilli in the human subject, this fallacy 
is practically negligible. The reaction may persist 
for a considerable time, even for years ; care must 
therefore be taken to ascertain whether the patient 
has recently suffered from entenc fever WiUi 
these reservations the answer to the question may 
be summed up as follows. In from 97 per cent, to 
98 per cent of the cases, the presence or absence 
of agglutination will correctly diagnose whether the 
patient is suffenng from, or has recently suffered 
from, enteric fever. 

The reaction In Malta Fever.— What has 
been said of entenc fever and the B. typhosus 
apphes to Malta fever and the M. mehtensis. The 
disease is, like enteric fever, a chronic disease. In 
the case of Malta-fever patients, the serum is found 
to give a stronger reaction than generally obtains 
in entenc-fever patients, sometimes a dilution of 
z in 500 or i in 1,000 may agglutinate the micro- 
cocci In performing the test the emulsion should 
be filtered through filter-paper m order to remove 
the clumps of cocci which are generally found in 
cultures of this bactenum 

The reaction in Q landers.— In man there 
are two distinct types of glanders, the acute and 
chronic. In the acute form the patient generally 
dies before the agglutinins are fmrmed. In the 
chronic form, however, it is possible to use the test 
with advantage The serum should be diluted to 
at least z in zoo. 

The reaction In Cholera. — ^The serum of 
patients who are recovenng or convalescent firom 
this disease usually shows a^udnadve power, and 
the test may be applied to aetermine whethv die 
patient has had an attack of genuine cholera ; but 
tor the diagnosis of the disease during an acute 
attack, the test is of course without talue, sizice the 
patient will generally die or be on the road to 
recovery before the a^utinizis are formed. 

The reaotlon In Plague.^The remetka eon* 
ceming cholera apply with equal force to this 
disease. In makh^ the examination, the peeedo- 
clumps fouizd in the coltufes must be lemdvcd. 

The reaotlon In Dyeentery.^-t^tdfo fooesdy 
a bacUlos has been dmciibed in cotoectfoa^witn 
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dysentery which is agglutinated by the serum ^ of 
patients suffering from this disease ; the reaction 
will therefore be, most probably, of considerable 
value as a di^nostic agent for dysente^« 

Walter C, C. Pakes. 

SERUM -THERAPEUTICS. —There are two 
kinds of protective serums used in the treatment 
of disease, which possess different properties. The 
one. kind is an antitoxic serum which neutralises 
bacterial and allied toxins, and the other is an anti- 
bacterial serum which hinders the multiplication of 
the bacteria in the tissues. Both kinds of serums 
are commonly, but incorrectly, designated anti- 
toxins. The principal antitoxic serums are the diph- 
theria-antitoxin, the tetanus-antitoxin and antivenin ; 
while the principal anti-bacterial serums are the 
anti-streptococcic, the anti-pneumococcic, the anti- 
plague, the anti-cholera, and the anti-typhoid serums. 

These serums are specific in the sense that each 
one is only of use in treating the disease for which 
it is designed; the diphtheria-antitoxin, for ex- 
ample, is of benefit in the treatment of diphtheria, 
but has no effect upon a case of tetanus. Protec- 
tive serums can be used either as prophylactic or as 
therapeutic agents. They are chiefly used in the 
latter capacity, as the protection they afford is of 
short duration, not lasting longer than two or three 
weeks. 

Method of Administration. — The serums 
are supplied either in the liquid or dried form. 
They cannot be administered through the ali- 
mentary canal, as they are destroyed during the 
process of absorption. They are accordingly ad- 
ministered by injection into the subcutaneous tissue. 
The site usually chosen for injection is the sub- 
cutaneous tissue of the flank. As a large quantity — 
about half an ounce — of serum is injected, 
special antiseptic precautions are necessary. The 
hands of the operator should be carefully cleansed 
with soap and water and afterwards with an anti- 
septic solution, such as carbolic acid (i in 20} or 
lysol (2 i»r cent ). The skin of the patient at the 
site of injection should be treated in the same way. 
The synnge and needle should be boiled im- 
mediately before use and laid to cool upon a towel 
wrung out in an antiseptic solution. The cork 
and neck of the bottle containing the serum 
should be washed with an antiseptic before open- 
ing. The Sjrringe is then carefully filled and the 
serum slowly injected into the subcutaneous tissue. 
A piece of antiseptic gauze washed in collodion is 
laid over the puncture. For each injection a fresh 
bottle of serum should be used. Many syrii^es 
have been designed for the injection of serum. The 
essential feature is that the piston and connections 
should be so constructed as not to be injured by 
boiling. For children it is advisable to connect 
the needle with the ^ifiinge by means of a short 
indiarubber tube, so iiu to avoid injury in the case 
of struggling. 

If dned serum is used it must be dissolved in 
water which has been boiled and allowed to cool ; 
and the solutitm should be made in a vessel which 
has been thoroughly cleansed with an antiseptic 
and subsequently rinsed with boiling water. 

Ill-effects which may follow Adminis- 
tration. --AU therapeutic measures are attended 
by some risk, and tne injectbn of serum comes 
under this category. 

If the serum is contaminated, or if proper pre- 


cautions are not taken during the process of injec- 
tion, septic trouble may arise. Abscess at the site 
of injection occurred in i *2 per cent, of the injec- 
tions at the Metropolitan Asylums Board Hospitals, 
and one or two cases of death from septicaemia have 
been recorded. 

Apart from these avoidable effects, symptoms 
sometimes of a serious nature may arise due to the 
introduction of an animal’s serum into the human 
body, and analogous to the symptoms caused by the 
injection of the blood-serum of one animal into the 
tissues of another. In a few instances the adminis - 
tration of serum has led to immediate collapse which 
has even proved fatal. In several cases severe toxic 
symptoms, consisting of rigors, pyrexia, vomiting, 
convulsions, and rapid appearance of a rash have 
been observed. These serious symptoms are very 
rare, and only a few cases have been recorded 
among hundreds of thousands of injections. 

Other symptoms not of a serious character 
more frequently arise. Rashes and articular pains, 
accompanied by pyrexia, constitute these symptoms. 
Rashes are observed in from 25 to 50 per cent, ol 
the cases. They generally occur about the eighth 
day after the injection, but they may occur imme- 
diately after injection, or as late as the thirty- first 
day. The rash usually begins on the wrists and 
ankles, but it may start at the site of injection. 
It may be partial or may involve the whole of the 
body. In character the eruption is a blotchy ery- 
thema, looking like the rash of measles, or more 
rarely it is a diffuse punctate erythema similar to 
that of scarlet fever ; it is often complicated with 
urticaria. With the rash there is malaise and 
pyrexia; the temperature may reach 104°, but is 
more frequently between 1 00® and loi®. 

Articular pains are less common than rashes, 
occurring in about 5 per cent, of the cases. The 
hips, wrists, and ankles are the parts most fre- 
quently affected. There is seldom effusion into the 
joints, the pain and swelling being situated in the 
periarticular structures. The affection occurs at 
about the same time as the rashes, and is frequently 
accompanied by them and by pyrexia. In a few 
days the pain and fever subside. 

Transient pyrexia^ unaccompanied by rash or 
articular pain, sometimes occurs. 

Limitations of Serum-therapy, — It has 
been shown experimentally that a much smaller 
quantity of serum is required to protect an animal 
when injected soon after infection than at a later 
period ; and it has been found that after a certain 
dme has elapsed no amount of serum however 
large is efficacious. Clinical experience bears out 
these observations: in the later stages of a dis- 
ease the administration of serum is of very little 
value ; the earlier the treatment is adopted the 
better the chance of recovery. 

I. Antitoxic Serums. — Diphtheria-Anti- 
toxin. — The value of serum-therapy has been more 
clearly established in the case of diphtheria than 
in any other disease. The reasons for this success 
are as follows. Diphtheria is a local disease in 
which the symptoms are caused by the slow absorp- 
tion of toxins elaborated at the site of infection, 
and the anti-diphtheria serum contains an antitoxin, 
which, as can be shown experimentally, neutralises 
these toxins. The disease can be recognised W 
its local manifestations at an early sta^e before suffi- 
cient toxins have been absorbed to senousty damage 
the tissues. Detailed instructions concerning the 
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use and the efficacy of this serum in the treatment 
of diphthena are given m the article on DlPH> 
THERIA, p. 407. 

As a prophylactic, where there has been much 
exposure to infection, it may be considered advi- 
sable to administer antitoxin. For this purpose a 
dose of 200 units appears to protect for three weeks 
The writer prefers to make daily bacteriological 
examinations of the throats of exposed individuals, 
and to defer using antitoxin until bacilli have been 
found, when a dose of 5000 units should be given. 

Diphtheria-antitoxin does not keep indefinitely, 
but if placed in a cool dark place it will for prac- 
tical purposes retain its potency for six months 

Tetanus-Antitoxin — The toxin produced by 
the Bacillus tetani is a powerful nerve-poison 
As can be shown experimentally, the anti-tetanus 
serum contains an antitoxin which neutralises the 
toxin The telanus-antitoxin is much more 
powerful than the diphtheria-antitoxin, but it is not 
so efficacious m human therapeutics. This is due 
to the fact that the disease cannot be diagnosed 
until the central nervous system has been severely 
affected by the toxins It would appear that the 
antitoxin which has entered the circulation after 
subcutaneous injection is not capable of gaming 
access to the interior of the central nervous system 
In accordance with this it has been shown that the 
intracerebral injection of antitoxin is more effica- 
cious than subcutaneous injection in the treatment 
of guinea-pigs artificially infected with tetanus 
The same method combined with subcutaneous 
injection has been employed for the treatment of 
tetanus in man The dose for subcutaneous adminis- 
tration IS 5 grams of dried serum or 10 to 20 c c 
of liquid serum, which should be given at first every 
6 or 12 hours, and afterwards at longer intervals, 
according to the progress of the case 

Inii acercbtal Iftjectton — For intracerebral in- 
jection the dose is 2 or 3 c c , the most potent 
serum being used The method of administration 
IS as follows The patient is put under an anaesthe- 
tic, and the scalp over the front of the head is shaved 
and carefullv sterilised An imaginary line is drawn 
from one auditory meatus to the other, and another 
line from the base of the nose to the occipital 
protuberance From the point where these two lines 
intersect a line is drawn to the outer angle of the 
orbit The centre of this line is situated just m 
front of the motor convolutions and is the site 
chosen for injection. A hole is drilled m the skull at 
this site with a small Archimedean drill of a diameter 
a little larger than the needle of the syringe The 
needle, which is about two inches long with a 
rounded point, is inserted into the brain as deep as 
It will go, and the serum is injected \ery slowly, 
about ten minutes being taken to inject the two or 
three cubic centimetres The same operation is 
performed on the opposite side During the opera- 
tion careful antiseptic precautions must be taken, 
otherwise there is the risk of the supervention of 
ceiebral abscess 

lLj^<.acy of 'Jnatment . — It is difficult to estimate 
the value of the treatment of tetanus with anti- 
toxin. In some cases both after subcutaneous and 
after intracerebral administration the recovery of 
the patient seems to have been definitely due to the 
treatment. Subacute cases are more benefited 
than acute cases. It would appear advisable to 
combine the intracerebral injection with sub- 
cutaneous injection. 
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The liquid serum will keep in a cool and dark 
place without appreciable alteration in potency for 
several months, and the dried serum longer. 

Anti - venomous Serum. — The principal 
constituent of the venom of poisonous snakes is a 
toxin which IS a powerful nerve-poison, and which is 
identical in all species In some species, in addi- 
tion to the nerve-poison, there are other toxic 
substances which break up the blood-corpuscles 
and cause local inflammation. 

Anti-venomous serum contains an antitoxin, 
analogous to the diphthena- and tetanus-antitoxins, 
which neutrahses the nerve-poison contamed in the 
venom This has been shown experimentally, and 
it has also been proved that the serum protects an 
animal when injected subsequent to the introduc- 
tion of venom into the tissues A number of cases 
of recovery, after treatment with serum, of patients 
bitten by poisonous snakes have been recorded. 
The dose is lo to 30 c c , which may be given sub- 
cutaneously, or better by direct injection into a vein. 

It should be administered as soon as possible after 
the bite, and the part affected should be treated in 
the usual way by proximal ligature and the injec- 
tion of a solution of calcium hypochlonde 

II Anti-bacterial Serums — Anti-strepto- 
coccic Serum — There are many affections pro- 
duced by the Streptococcus pyogenes, such as 
erysipelas, puerperal fever, and vanous septic con- 
ditions, in all of which the invasion of the tissues by 
the COCCI is the essential factor of the disease The 
anti streptococcic serum does not contain an anti- 
toxin, but It contains anti-bactenal substances which 
hinder the multiplication of the cocci in the tissues 
The potency of the serum hitherto prepared is 
not great when tested upon animals, and it has 
also been found that a serum which will protect 
against a streptococcus obtained from one source 
will not alwajs protect against a streptococcus from 
a different source The discordant results obtained 
m the treatment of cases in the human subject may 
thus be accounted for, especially when one remem- 
bers that the different serums in the market vary 
considerably in jxjtency Many cases treated suc- 
cessfully have been recorded, and there can be nc 
question of its value in some cases , but we are sttll 
unable to say what cases will be benefited by the 
treatment The treatment appears to have been 
most successful in cases of puerperal septicaemia. 
Sometimes when one brand of serum has been of 
no value another brand has proved efficaaous. 

The dose of anti -streptococcic serum is loto 3c 
c c , which should be given two or three times a 
day in acute cases, and once a day m chronic cases. 
It IS better to inject the serum near the site of 
infection if this is practicable. The serum appears 
to lose Its potency if kept for more than a few 
months 

Anti pneumococcic Serum — Acute lobai 
neumonia is by no means the only disease caused 
y the pneumococcus — ^pleurisy, empyema, menin- 
gitis, endocarditis and other affections may be 
caus^ by the same micro-organism. The and- 
pneumococcic serum resembles the and-strepto- 
coccic in containing anti-bactenal substances, but 
no antitoxin ; and it acts in the same way, nai^y, 
by hindering multiplication of the cocci. 

The potency of the serum supped bv Pane ia 
such that X c.c. will protect a raroit agalnsl 1 ,CXX> 
to 3,000 fatal doses of living cocci when iniected 
simultaneoasly, hot intodiffeient pans of ixidy.- 
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Like the and-streptococcic serum, a serum which 
will protect against one variety of pneumococcus 
will not always protect i^nst another variety. 

The value of the treatment of pneumonia with 
serum is sdll sub judice. We will only say that in 
some cases the treatment certainly appears to have 
been successful. The dose is from 10 to 20 c.c., 
which may be given twice a day until the fever 
has subsided. The treatment is applicable for any 
condidon caused by the pneumococcus. The serum 
does not maintain its potency for more than four 
months. 

Antl-typhold, Antl-oholera, and Antl- 
piague Serums.— Serums have also been pre- 
pared against cholera, typhoid fever, and pla^e. 
They all contain and-bacterial substances and no 
andtoxin, with perhaps the exception of the plague- 
serum, which contains a small quantity of anti- 
toxin. We possess very little knowledge of the 
efficacy of treatment with these serums. They 
must not be confounded with the vaccines used as 
prophylacdc against t3rphoid fever, plague, and 
cholera, and which have been improperly called 
serums. J. W. Washbourn. 

SETON, Use of. — A disused method of counter- 
irritadon, consisting in the insertion of a tape or 
cord beneath the skin. 

SEVENTH NERVE, Diseases ot^See 
Facial Atrophy ; Facial Paralysis ; Facial 
Spasm ; Hearing, Disorders of ; Salivation ; 
and Taste, Disorders of. 

SEVILLE, In Spain. — A variable, rather brac- 
ing, inland winter climate. See Climate, Treat- 
ment of Disease by. 

SEWAGE- PURIFICATION. — See Public 
Health, p. 1339. 

SEXUAL FUNCTIONS IN THE MALE, 
Disopders of, — The most important disturbances 
of the sexual funcdons in the male are described 
under the following headings, to which the reader 
isrefencd; Impotence; Masturbation ; Sper- 
matorrhoea ; Sterility in the Male; and 
Testes, Diseases of. 

SEXUAL ORGANS, Diseases of.— The dis- 
eases of the sexual organs in the male and female 
resp^vely will be found described under their 
^dal headings. See Penis, Diseases of ; Testes, 
Diseases of; Ovaries, Diseases of; Uterus, 
Diseases of ; Vagina, Diseases of. 

SHAKING PALSY. — A synonym for paralysis 
agitans. Su Paralysis Agitans. 

SHAMPOOING.— 5m Massage. 

SHANKLIN, In the Isle of Wight— Exposure 
E. Prevailing winds westerlj^. A bright, pic- 
turesque, tonic health-resort, with good sea-bMh W. 
See Climate, Treatment of Disease ly ; and Sea- 
air and Sea-baths. 

SHINGLES {cingulum, pc^ular 

^ name for herpes zoster . — See HbiUpI^ 2 k>STEE. 

8Hiverinq.-5;m Rigor. 


SHOOK. — Synon. : Fr. Choc j Ger. Shoh ; 
Wundstupor*, Wundschreck, 

Definition, — By the term ‘Shock* is under- 
stood that condition of general depression of vital 
activity which follows upon a violent stimulation of 
the peripheral nerves or nerve-endings of the sen- 
sory or sympathetic system. It may also be pro- 
duced by a sudden or severe emotion. 

General Description.— As the result of a 
severe injury to a part richly supplied with 
nerves, such as the end of a finger, of laceration 
of a limb or large joint, or of a blow upon the 
abdomen, the subject is brought to a conaition of 
general apathy. The surface becomes cold and 
clammy, the skin covered with perspiration, the 
aspect vacant yet anxious, the pulse feeble, the 
respiration weak, sighing, and irregular. 

-Etiology. — This condition may immediately 
follow the cause or may arise after an interval 
of more or less duration, as in the case of severe 
burns ; here a state of excitement may give way 
suddenly to that of shock, which in such cases is 
generally followed by death. On the other hand, 
shock may be transient and may pass off rapidly, 
the intensity being generally determined by the 
nature, extent, and situation of the injury which 
brings it about. The effect is also largely dependent 
upon the mental and physical condition of the sub- 
ject ; other determining factors being age, sex, and 
habits. Any injury of even moderate intensity is 
much more serious in its effects upon the aged 
than upon younger and more robust subjects, and 
this in proportion to the evidences of senile dege- 
neration. Children, on the other hand, resist the 
effects of severe injury, except in the case of severe 
burns or exposure to cold, far better than adults ; 
while, on the contrary, operations upon the abdo- 
minal viscera are extremely hazardous in the very 
young on account of the supervention of shock even 
when the operation is in itself of comparatively 
slight gravity. Women, as a rule, bear severe ope- 
rations better than men, but the effects of severe 
injury are more liable to produce disturbance of 
the nervous system, especially in the neurotic or 
hysterical. 

The condition of the mind at the time of inflic- 
tion of the injury has marked effect in determining 
the degree of shock. Thus, soldiers in battle arc 
often unconscious of severe wounds until some 
time after their occurrence, but the depression that 
follows may be increased in proportion to the 
previous excitement. The same is true of emo- 
tional shock, where, as in the case of a criminal, 
the whole nervous system being in a state of the 
highest tension, a reaction follows on the pro- 
nouncement of the verdict, and a state of shock 
follows. See Collapse. 

Thus it is seen that shock is produced by injury 
occurring to parts most richly supplied with sensory 
nerves or viscera which are largely connected with 
the sympathetic system. The nature, extent and 
situation of the injuty are important setiological 
factors. Thus, crushing of a finger, blows upon 
the testicles, or injury to any of the abdominal 
viscera are among the most frequent causes. Burns, 
by reason of the large area involved and the con- 
sequent number of nerve-ends exposed, are most 
frequently followed by shock (p. 675). Formerly 
it was noticed that in amputations shock was 
found to occur when the meoulla of a long bone 
was divided, or when in removal of a testis the 
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cord was cut through. But the more perfect 
knowledge of the art of anaesthesia has consider- 
ably reduced the frequency and the seventy of 
such occurrences, though it has not abolished them 
entirely. Thus, it has frequently been observed 
that in patients only slightly anaesthetised, the divi- 
sion of the spermatic cord is attended by an imme- 
diate and sudden failure of the pulse, but that this 
does not occur when aniesthesia is complete (p. 61). 
The same is true in such major operations as ampu- 
tation at the hip or shoulder, though collapse may 
follow as a result of haemorrhage Cold or any 
previous condition which lowers vitality and leaves 
the nervous system depressed is naturally a predis- 
posing cause The temperament of the individual 
nas to be taken largely into account, the so-called 
neurotic being much more prone to its occurrence 
than the robust and stalwart, while the alcoholic is 
a type that most frequently exhibits the results of 
shock in its most marked forms When the whole 
nervous system is in a state of tension from expec- 
tation the liability to shock is far greater, while pre- 
vious loss of blood by depleting the nerve-centres 
renders the patient much more susceptible than he 
otherwise would be Subjects of organic disease, 
especially of the heart or kidneys, are more prone 
to exhibit the effects of shock, which in such persons 
is more severe and dangerous. Sharp injunes to 
tense fibrous structures frequently cause a sudden 
sense of faintness which is quite out of proportion 
to the damage done to the tissue. Thus a blow on 
the eye as from a spent pellet, or a kick upon the 
ankle or knee, may occasion a transient syncope 
often followed by a teeling of nausea Blows upon 
the epigastrium cause a more lasting condition of 
the same nature, and the effects are occasionally so 
serious as to cause death 

Pathology — The phenomena of shock are pro- 
duced by the combined action of ( i ) the effect on the 
nerve-centres of massive sensory and sympathetic im- 
pulses from the injured part, by which the nerve- 
centres are exhausted Though the sensory centres 
seem to be primarily affected, the closely connected 
motor areas are also involved (2) Reflex action 
through the vagus, by which the heart is inhibited 
(at least temporarily), so that the blood-pressure 
rapidly falls (3) Keflex action through the vaso- 
motor centre, so that the penpheral vessels are 
dilated, especially those of the splanchnic area, as 
a result of which the patient ‘ bleeds into his own 
vessels.’ This also accounts fox a fall of blood- 
pressure more lasting in effects than the vagus-action 
upon the heart 

The one sinking phenomenon that is revealed, 
though not invariably, at post-morttm examinations 
of cases which have succumbed to shock, uncom~ 
plicated with excessive haemorrhage from the seat 
of injury, is an enormous distension of the ab- 
dominal vessels governed by the splanchnic nerves. 
Thus the abdominal viscera are engorged with 
blood destined for distribution over the rest of the 
system, and, as a conseouence, the medulla and 
spinal cord are reduceo to a state of feeble 
functional power, the first effects of which are 
shown in tne action of the heart and the parts 
supplied by the vagus. This enfeebled action of 
the heart, and the scanty supply of blood which 
passes through its cavities, leaa to a great reduction 
of the general vital activity and proauce the sym- 
ptoms which have been detailed. It has been shown 
by experiment that by stimulating the central 


end of the divided depressor branch of the vagus in 
the rabbit, or striking the abdomen of the firog, 
the circulation can be profoundly modified by 
impulses that reach the vaso-raotor centre, and the 
same result is probably produced in man by severe 
blows upon the epigastrium Such procedures, by 
dilating the arterioles, and so lessening the peri- 
pheral resistance to the arculation, cause a fell of 
arterial blood-pressure more lasting than the vagus- 
action on the heart. Thus sw^lowing and all 
voluntary actions are impaired, though vomiting 
may herald a return of blood to the m^uUa. The 
temperature is lowered two or more degrees, though 
It may rise before death ; the skin is moist, owing 
to vaso-motor changes, and the secretion of unne is 
suppressed. As defined by Mansell Moulhn, ‘ shock 
IS an example of reflex paralysis in the stnetest and 
narrowest sense of the term, a reflex inhibition, 
probably in the majority of cases general, afiecting 
all the functions of the nervous system, and not 
limited to the heart and vessels only ’ 

Symptoms. — Whether it be due to mjiuy, to 
emotion, or to exposure of nerve-ends over a large 
area or other cause, the occurrence of shock is rapid, 
though its advent may not be immediate, and may 
occur insidiously after some interval It may vary 
in degree from a transient faintness to prolonged 
syncope or even death. In the slightest form the 
patient becomes pale and faint, often falling or 
clutching at the nearest object to prevent himself 
from doing so. The surface becomes cold and 
moist, beads of perspiration break out over the face 
and body, the hands are clammy, the pupils dilated 
At the same time the muscles of the baiy are re- 
laxed, the eyelids droop, the reflexes are slight. 
Consciousness is not absolutely lost, and questions 
are answered in a slow and feeble manner There 
are ‘all the evidences of general paresis of volition.* 
The pulse at first is slow, weak, and often dicrotic, 
with a tendency to become frequent, irr^ular, and 
imperceptible The respirations are feeble, sighing, 
and shallow The tem^rature is always low, often 
falling as much as two, three, or even more degrees. 
The expression is vacant. These conditions are 
more or less marked accordmg to the seventy of 
the cause and the temperament of the individual 
The situation of the lesion has important beanng 
upon the effect produced, a small wound of the intes- 
tine producing much more severe consequences 
than extensive injury to a limb The same condi- 
tions govern the duration of the symptoms. These 
may last from a few minutes to several hours before 
reaction commences. This is often heralded by an 
attack of vomitirigdue to a hjrperaemia of the nervous 
centres which follows the previous abstraction of 
their blood-supply After this the pulse gradually 
becomes rhythmic and fuller, pallor gives place to 
a flushed colour, and the senses gradually recover, 
though a feeling of weakness remains, often for a 
considerable period On the other hand, the sym- 
ptoms may increase in seventy notwithstanding all 
treatment, the pulse and respiration becoming more 
feeble and imperceptible until death occurs. 

Travers described shock as occurring in two 
forms : (i) with great prostration, in which the sym- 
ptoms are those just desenbed ; (a) with exhausdon 
followed by traumatic delinum. This is sometimes 
termed erethitic or erethistic shock, bat is not so 
frequently observed now that the art aS anaes^esia 
is Mtter understood (p. 63). It may, however, 
occur as a sequel to the former conditian, espedally 
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after major operations^ or in association with pre- 
vious hsemorrhi^e ; or when there is great pain, as 
in crushing injuries of important parts, or after 
burns or scalds. It is marked by great and in- 
creasing restlessness ; the consciousness may be 
but little impaired, but questions are scarcely 
heeded, and traumatic delirium is a frequent sequel. 
It is probable that this condition is due to the in- 
troduction of a toxic element. 

* Railway shock ’ is a form of traumatic neurosis 
which may develop immediately or even many 
weeks after an accident to a train, from which the 
individual may have experienced no manifest sign of 
injury {sea Railway Injuries). Headaches and 
a feeling of lassitude are first complained of, and 
these are followed or accompanied by sleeplessness 
and nervous irritability. The mental attitude is 
altered, the patient becomes despondent, and sym- 
ptoms of melancholia develop. Often there is 
numbness and tingling in the extremities, and the 
reflexes are increased as in ordinary neurasthenia. 
Some cases may have marked hysterical features, or 
symptoms that suggest organic disease of the brain 
or spinal cord. Bladder • troubles and signs of 
sclerosis of the cord may be well marked. The 
muscular powers of the limbs are enfeebled, the 
circulation becomes weak, the intellect dull, and 
the general health deteriorates. These conditions 
may progress until the patient dies in a condition 
resembling general paralysis. The anatomical 
changes are not definite. The brain and spinal cord 
have sometimes exhibited punctiform h«morrhages ; 
and arterio-sclerosis of the vessels, with scattered 
areas of degeneration in the white substance, has 
been observed, as well as degeneration of the sym- 
pathetic ganglia. Although death may not be 
directly due to this cause, and although a perfect 
recovery may ensue, yet a deterioration of health is 
the usual sequel, or some impairment of a special 
sense, or the mental vigour and temper of the indi- 
vidual may be changed for the worse. 

Diagnosis. — This must depend to a great extent 
upon the nature of the cause and the situation and 
character of the injury. Where no lesion has 
occurred and where mental emotion is the only 
cause of the symptoms there is no question of the 
nature of the condition. Generally the distinction 
between shock and collapse is not distinctly marked, 
the one occurring preliminary to the other {see 
Collapse). In the case of wounds, shock is fol- 
lowed by collapse as the result of loss of blood. In 
severe injuries attended by excessive haemorrhage 
the collapse is mainly due to the loss of blood. 
Thirst, restlessness, and dyspnoea are then the pre- 
dominant symptoms, together with the rapid but 
feeble and easily compressible pulse. The mental 
condition is little affected except that it evinces 
great irritability and excitement, which do not 
c^uickly subside. In the ca.se of rupture or perfora- 
tion of the intestine shock precedes collapse, which 
occurs as the result of peritonitis due to the absorp- 
tion of toxic elements. 

Uncomplicated shock, except in cases of very 
severe injury, tends towards recovery ; collapse, on 
the other hand, is much more likelv to be fatal. 
Shock differs from syncope in that the prostration 
is much more prolonged, and consciousness, though 
blunted, is not abolished. In head-injuries tne 
symptoms of concussion (p. J35) are not necessarily 
accompanied by those of ^ock. The senses arc 
almost or completely dolled, bttt there is not gene- 


rally the same blanching of the surface, or the utter 
prostration which is manifested in shock, nor is 
there a fall of the temperature to the same 
extent. The two conditions may, however, co- 
exist. The state of the pulse will generally indi- 
cate the difference, being slow, full, and regular in 
direct injury to the brain ; faint and irregular in 
cases of shock. Where there is internal haemor- 
rhage it is often impossible at first to distinguish 
the conditions, but the advent of syncope and the 
absence of reaction, together with the nature 4 nd 
situation of the injury, will soon show the predomi- 
nant features. A faint condition with pallor often 
precedes vomiting in patients under the influence of 
an anaesthetic, and is recovered from as soon as 
vomiting has taken place, when the anaesthesia may 
be continued. 

Prognosis. — This depends mainly upon the na- 
ture and extent of the injury, and upon the physical 
and mental powers of the individual. The longer 
the condition of shock endures, and the lower the 
fall of temperature, especially if it sinks below 
96° F., the more unfavourable is the outlook, and 
the prospect becomes graver the longer reaction is 
postponed. 

The question of operation during the continuance 
of shock must be judged by individual cases. As a 
general rule it is the practice of surgeons to wait 
until signs of reaction have appeared ; but where it 
is evident that the injured portion is maintaining 
the condition, or where bleeding is evidently pro- 
ceeding, there is no reason to delay. In such cases 
an anesthetic should be given, and for this purpose 
ether is clearly indicated (p. 61), since by its stimu- 
lating effects upon the action of the heart it relieves 
the anemia of the medullary centres, and as the 
pulse improves under its influence the effects of 
injury to the nerve-ends are greatly palliated. 

Treatment. — A consideration of the causes and 
conditions obtaining in shock is a sufficient indica- 
tion as to the lines of treatment to be followed. In 
slight cases very little is required except to place 
the patient in a recumbent positioil and apply some 
aromatic stimulant, such as ammonia, to the nostrils. 
In more severe or prolonged conditions the patient 
must be kept recumbent, with the head at a lower 
level than the feet. Warmth is the essential to 
overcome the vaso-motor paralysis, and therefore 
the temperature of the room must be maintained at 
between F. Hot-water bottles or hot 

bricks wrapped in flannel should be applied to the 
feet and sides of the body. Very hot fomentations 
placed over the prsecordia and on the nape of the 
neck are most effectual in stimulating the heart’s 
action. Where possible the patient may be placed 
in a hot bath at a temperature of 104®, gradually 
rising to no® F. The pulse and respiration must 
be carefully watched, and in desperate cases the 
phrenic nerve may be stimulated by the galvanic 
battery, the poles being placed along its course in 
the neck and over the epigastrium. If swallowing 
is possible small quantities of brandy, or, at a later 
stage, strong black coffee, should be given ; but 
where this is not feasible subcutaneous iiriection of 
ether or of strychnine must be given and repeated 
at intervals. Where there has been excessive 
bsemorrhage injections of hot water and brandy into 
the rectum, or the transfusion of normal saline 
solution into the veins of the arm, should be re- 
sorted to without delay {see Saline Solution, In- 
fusion of). Though not admissible in the torpid 
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fotm of shockt in the state of excitement small 
injections of morphine should be given and an ice* 
coil applied to tne head. The temperature and 
pulse must be carefully watched for any indication 
of inflammatory reaction, and the treatment regu- 
lated accordingly. The greater the effect produced 
the greater must be the care in the subsequent 
treatment of the case. The eyes must be protected 
from light, and all excitement must be avoided for 
many days. Belladonna to stimulate the heart’s 
action, or opium to quiet the nervous system, must 
be spann^y used. See also Heat, Effects of 
Severe or Extreme, p. 676. 

JOHN Hammond Morgan. 

SHOEMAKER’S QPABM.--See OccaPATiON- 
Diseases ; and Writer’s Cramp. 

SHORTNESS OF BREATH.— Respira- 
TION, Disorders of, 

SHORT-SIGHTEDNESS— Myopia; and 
Vision, Disorders of. 

SIALAQOQUES {ffiaXov, saliva; and I 
move) — Synon. . Fr Sialagogues , Ger. SpetcheU 
tretbende Mtttel, 

Definition. — Remedies which increase the 
secretion of saliva. 

Enumeration. — The pnncipal siala^ogues are 
Dilute Acids, Ether, Ginger, Rhubarb, Horse- 
radish, Iodide of Potassium and other iodides, 
Jaborandi, Mezereon, Mercury and its salts, Mus- 
tard, Tobacco, Physostigmme, Pyrethrum, and 
Pebbles. 

Action — There are two essential factors in the 
secretion of saliva . the first is the activity of the 
secreting cells in the gland ; the second is a suffi- 
cient supply of nutritive material to them, from 
which they may form a secretion This nutritive 
matenal, though it may be denved directly from the 
lymph-spaces around the cells, must be ultimately 
supplied by the blood circulatmg through the 
glands Usually, therefore, when the gland is in 
action, the supply of blood is greatly increased, the 
arteries dilating, and the blood flowing rapidly 
through them. Some drugs, such as physostigmme, 
will stimulate the secreting cells, wnile they con- 
tract the blood-vessels ; under these circumstances, 
although the secretion may begin actively, it soon 
comes to a standstill from want of matenal. The 
secreting cells may be excited to activity by sub- 
stances which stimulate the nervous structures with- 
in the gland itself, as, for example. Calabar bean 
f physostigmme) ; by stimuli proceeding directly 
from the encephalon, as*seen in salivation occumng 
from the mere idea of savoury food ; and by stimuli 
applied to the mouth and exciting the gland reflexly. 
Nausea is almost always accompanied by sahvation, 
and substances which cause nausea almost invanably 
cause salivation, the imtation of the stomach causing 
reflex sahvary secretion. The stimulus here passes 
up the afferent nerves to the medulla, and travels 
down the eflerent nerve to the gland. 

Sialagogues are divided, according to their mode 
of action, into two classes — ( 1 ) iopi^ or direct ; and 
(2) specific^ remote^ or indirect sialagogues. The 
names direct and indirect are complete misnomers, 
just as they are in the case of emetics, and they 
ought to be discarded, inasmuch as the so-called 
f direct ’ sialagogues are those which do mt act 
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directly on the eland, but on the montii 1 sod' 
^indirect’ are those which do act iipon the glajid, 
affecting either the nervous structure contained 
within It, or the nerve-centres directly connected 
with it 

The topical sialagogues are dilate adds, ether, 
ginger, rhubarb, horseradish, mezereon, mustard, 
pel^les, pyrethrum, and tobacco. Tbe rmoiU 
siaWogues are iodide of potassium and other 
iodides, jaborandi, mercury and its salts, physostig- 
mine, and tobacco. 

Topical sialagogues excite secretion of saliva re- 
flexly, the afferent nerves bemg the lingual and 
buccal branches of the fifth, and the glosso-phaiyn- 
geal nerves The afferent nerves, wrot^h which 
nauseants probably exate the salivary secretion, ate 
the vagi. 

Of remote sialagogues, iodide of potassium pro- 
bably acts upon the gland-structures, but upon 
which part has not yet been determined. It may, 
however, also act reflexly, by stimulating the sen- 
sory nerves of the mouth, as it is excreted m this 
saliva, and the taste of it is often persistent. Mer- 
cury probably acts partly by affecting the gland- 
structures, and partly by affecting the mouth. 
Jaborandi, physostigmme, and tobacco appear to 
affect the terminal branches of the secretory nerves 
in the glands 

Uses. — Saliva is useful in keeping the mouth 
moist, and thus facihtatmg mastication, deglutition, 
and the movements of the tongue m speaking. By 
moistening the fauces it also prevents or lessens 
thirst. A pebble placed under me tongue, or mas- 
ticated, or an effervescent lozenge, will keep up a 
slight flow of saliva, and may be useful for these 
purposes Where this is insufficient, dilute acids are 
employed {see Acids). As the flow of blood to the 
glands IS greatly increased dunng secretion, siala- 
gc^es, and especially pyrethrum, have been used as 
derivatives, to lessen inflammatioD, congestion, and 
pain m other parts of the head, as in toothache, 
earache, and inflammation of the ear, nose, or 
scalp. Saliva has also, however, a digestive power 
upon starch, and increase of the flow may be ad- 
vantageous m imperfect digestion of this substance. 
When swallowed, the saliva stimulates the secretion 
of gastric juice, and increased salivary secretion 
therefore tends to aid gastric digestion. To attain 
this object It IS best to chew a piece of ginger or of 
rhubarb 

Dryness of the mouth and tongue, especially on 
awakening in the morning, often arises from breath- 
ing through the mouth m consequence of nasal 
otetruction. In such cases treatment of nasal con- 
gestion and removal of obstruction such as adenoids 
are more useful than sialagogues. 

T. Lauder Brunton. 

SIBILANT rAlE or RHONCHU8 : 8IBILU8 

{siMuSi whistling). — A vane^ of dry rdle or 
rhonchus, of a whisthng or high-pitchi musiod 
character, usually produci in the smaller divisions 
of the bronchi. See Physical ExaminatioK ; 
and Rhonchus. 

SICILY. — A warm, moist, winter 
Climate of base of Etna more variable than of N, 
coast. See Climate, Treatment of Disetie 
and Palermo. 

8IOK-HEADAOHE.-»A popular tfootxfm fer 
megrim. See Mboeim, > 
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SICKNESS. — common synonym for vomiting. 
.SiM VOUXTING. 

SICK-ROOM, Disinfection of,— See Public 
Health ; and Disinfection. 

SIGHT, Disorders of. — 5^^ Vision, Disorders 
of. 

SIGNS OF DISEASE.->Sr« Physical Exam. 

INATION. 

SILICOSIS.— Pneumoconioses. 
SINGERS’ NODES.— p. 853. 

SINUS and FISTULA. — - Definition. — A 
track leading from a surface into the tissues and 
ending blincfiy is called a sinus. When the track 
passes from one surface to another, or from one part 
of the same surface under a bridge of tissue to 
another part, it is called a fistula, 

^Etiology.— The chief conditions which give rise 
to sinuses and fistulae are the following: (i) Con- 
genital defects \ tracks due to ihese may be present 
at birth, or may form in later life ; <2) Wounds ; 
(3) Abscesses^ which burst on one or two surfaces, 
leaving a track which does not close ; (4) Ulcera- 
tion through a natural septum, or through a parti- 
tion formed by the adhesion of separate structures, 
as of the intestine to the bladder ; (5) Sloughing 
of a portion of the wall of a channel or cavity ; 
(6) Infiltration of the wall of a hollow viscus, or 
of the tissues separating two such viscera, by new- 
growth^ with subsequent degeneration and breaking 
down of the tumour. 

The natural tendency of any pathological channel 
formed in the tissues is to close up and become 
obliterated. A variety of causes may, however, 
prevent this, and so lead to the formation of 
a sinus or fistula. Thus (a) imperfect drainage of 
a cavity may cause retention of discharge, which 
may burst out at intervals as the tension rises; 
{b) Traumatism, gangrene or ulceration may have 
destroyed so Imge an amount of tissue that the 
heali^ {nrocess cannot make good the gap ; 
(f) When union has been long delayed, owing to 
constant drainage of some secretion or excretion 
throi^h a track, epidermis may grow in from the 
surface and form alining to the tube, thus prevent- 
ing the possibility of spontaneous obliteration; 
{d) A foreign body, a sequestrum, or a caseous gland 
may keep up a discharge for an indefinite period ; 
(e) The wall of the channel may be formea of un- 
healthy tissue — tuberculous or cancerous —and show 
no tendency to undergo repair ; (/) Continual 
movement of surrounding muscles mav disturb that 
rest of the part which is necessary for the occurrence 
of healing. 

A common variety of sinus is that seen in con- 
nection with chronic disease of bone, due to tuber- 
cular or pyococcal infection (acute necrosis). Such 
a sinus is practically a tubular ulcer. It is lined by 
granulation-tissue, which is irritated by constant pas- 
of the discharge and by the presence of septic 
organisms. Examples of fistulae are seen in cases of 
remnants of branchial clefts in the neck ; a * fistula 
in ano,’ in which a track is found passing beneath 
the mucous membrane of the anus and opening both 
externally below and into the gut above ; and in 
cases of veMco-vaginal and recto-va^nal fibulae, 
caused by injuries inflicted in parturit^ ot by the 
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involvement of the tissues separating the cavities in 
masses of malignant growth. 

Diagnosis. — When a sinus or fistula opens on to 
or near the external surface of the body, its nature 
is readily determined by the eye or by the use of a 
probe. The opening may be very minute and need 
careful search. When the orifice is out of sight, the 
presence of a fistula may be revealed by the escape 
of abnormal material from a cavity, as of urine from 
the rectum, or of gas and faeces from the urethra. 

Treatment. — Cure of a sinus or fistula may 
often be effected b^ laying it open throughout and 
plugging the cavity, which then heals from the 
bottom by granulation. A careful watch must be 
kept to prevent premature union of the edges. If 
the condition be chronic, the fibrous wall of the 
track must be cut quite through on its deep aspect ; 
it is still better to excise the \^ole track. Excision 
must also be practised in cases of congenital sinuses 
and fistulae which are lined by epithelium. Closure 
of the wound by ‘ purse-string ’ sutures sometimes 
brings about spe^y union. Any foreign body, 
sequestrum or tubercular focus must be removed. 
Malignant fistuke can rarely be dealt with ; excision 
of the growth and suture of both openings has been 
performed. In many cases of fistula complicated 
plastic operations are necessary to effect a cure. 

Stanley Boyd. 

SINUSES, CEREBRAL, Diseases of.— See 
Meninges, Diseases of. 

SINUSES, NASAL, Diseases of.—See Nose, 
Diseases of. 

SIXTH NERVE, Diseases of.— The sixth 
nerve, or abducens oculiy confers motor power on 
the external rectus muscle of the eyeball, and its 
morbid states of excessive or defective function are 
indicated by corresponding spasm or paralysis of 
that muscle. 

1. Spasm of the external rectus. — This 
condition is very rare, except in myopia, in which 
an effort at accommodation is needless, and the asso- 
ciated action of convergence is also unnecessary. 
Hence the muscles causing divergence act in rela- 
tive excess. Permanent contraction occurs when 
there is complete paralysis of its antagonist, 
the internal rectus. Spasm may occur from irrita- 
tion of the nucleus or fibres of the sixth nerve, as 
in meningitis of the base. The symptoms are in- 
clination outwards of the affected eye, and conse- 
quent divergent strabismus. The treatment is that 
of the cause on which it depends. See Strabis- 
mus 

2. Paralysis of the external reotue. — 
^Etiology. — Among common causes are tumours, 
and other lesions within the pons, and various forms 
of syphilitic disease. The latter may cause a 
specific growth on the nerve, or damage it by in- 
fummation and compression by the new tissue 
which is SO abundantly formed in syphilitic menin- 
gitis. The nerve suffers also in other forms of 
meningitis with great readiness, on account of its 
long course, which renders it liable to be involved 
in various regions of the bate, and to be affected 
more frequently than any other cranial nerve. Its 
course over the convexity of the pons involves a 
liability to suffer from any cause, such as a tumour, 
which increases the pressure beneath the tentorium. 
Hence tumours of the base of every kind are fre- 
quent causes of its paralysis. It suffers also from 
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disease in the anterior part of the base, at the 
orbital fissure, and within the orbit, when the 
nerves to other ocular muscles are usually also in- 
volved. Isolated neuritis, due to cold, is a rare 
cause. It may also be paralysed in tabes, with or 
without other nerves to the ocular muscles. 

Symptoms. — Paralysis of the external rectus 
causes inability to move the affected eye outwards, 
and hence convergent strabismus, and homonymous 
diplopia when looking at an object on the affected 
<e g. left) side of the middle line, the images be- 
coming more distant as the object is moved to the 
left ; but parallel, and on the same level, so long as 
It IS on the horizontal plane. When looking also up 
or down, the second image slants, the two being 
nearer together at the lower end, and the second 
image the lower of the two when looking up On 
looking down, the two images are nearer together 
at the top than at the bottom, and the second image 
IS on a higher level than the other There is erro- 
neous projection of the field of vision, so that the 
hand is moved beyond an object on the side which 
an attempt is made to touch— the muscular effort 
being guided by the increased innervation There 
may be for a time a tendency to giddiness when the 
affected muscle is used 

Diagnosis — Paralysis of the sixth nerve is easily 
recognised, except when slight in degree. In the 
latter case it may often be detected by a careful 
search for the diplopia, or by the secondary devia- 
tion of the sound eye in the same direction when 
that eye is covered and an object fixed by means of 
the weak muscle See Strabismus 

Prognosis — The prognosis is most favourable 
when the paralysis is aue to cold or syphilis ; least 
favourable when due to meningitis or tumour. 
When associated with ataxy recovery is common, 
but IS often followed by a relapse, which frequently 
does not entirely pass away 

Treatment — When the complaint is of rheu- 
matic origin, the treatment should consist of hot 
fomentations to the temple; afterwards counter- 
irntation by blisters; and salicylates, with small 
doses of mercury and tonics internally If of syphi- 
litic origin, iodide or mercury should of course be 
given. 

For the palsy associated with tabes strychnine 
and arsenic may be employed. The use of elec- 
tricity in any form or mode of application is without 
appreciable influence For the palsy which is port 
of external ophthalmoplegia, the hypodermic in- 
jection of strychnine gives the best results in cases 
that are not of too long duration. 

W, R. Gowers. 

SKIN-BOUND DISEASE. — A popular synonym 
for sclerema neonatorum. See Sclerema Neo- 
natorum. 

SKIN-QRAFTINQ — Skin-grafiing consists in 
the transplantation of portions of skin of varying 
size and tmckness from a healthy part of the body 
of the patient himself, or of some other person or 
■animal, on to a recently made raw surtace or a 
granulating sore. 

Skin-grafting thus differs from a plastic operation, 
which Involves the shifung of a flap of skin and 
subcutaneous tissue from one part of the body to 
Another, without completely dividing its vascular 
oonnecdons with contiguous parts. 

Methods. — Several years ago Reverdb intro- 
4uced the plan, which might more properly be 


called epidermis-grafting, of placing minute portions 
of the superfiaal layers of the Scin, containing, 
however, the cells of the reU Malp^htt^ on a 
healthy granulating surface, to which they adhered 
and served as the starting-points for the spread 
of epidermis over it The grafts were shaved 
from any healthy part of the skin with a sharp 
knife, the incision being barely deep enough to 
draw blood. They were then placra, with the 
deep surface downwards, on the sore, and not very 
far from one another, as each graft does not, as a 
rule, grow readily to a larger size than that of a 
sixpenny-piece It is presumed that m all opera- 
tions of skin-grafting close attention will be paid 
to keeping both the graft and the sore aseptic, the 
way ot accomplishing which will be given in a later 
paragraph Neglect of this precaution exposes the 
grafts to the irritating influence of putrefa^on, 
which much endangers their vitality 

More recently Thiersch has brought forward a 
great improvement on this method. It consists in 
shaving off with a broad razor or special knife a 
strip of the superficial parts of the skin (as in 
Reverdin’s plan, going just deep enough to draw 
blood, but no deeper) one inch wide and of any 
required length, and preferably from a part where 
the skin can be easily made tense by grasping the 
opposite side of a limb, such, for example, as the 
anterior surface of the thigh or the outer side of 
the arm This strip is either laid on the raw surface 
entire, or is cut into pieces half an inch or more 
long, which are to be placed quite close together 
over the granulating or raw surfiice. If the former, 
the superficial granulations must be previously 
scraped away, so as to remove any irregulanties 
and leave behind only a material which, though 
highly vascular, is bttle prone to contract, because 
It has already contracted as much as is possible. 
The grafts must not be placed in position until all 
bleeding has stopped, and this result may be en- 
couraged by exerting pessure with a sponge over a 
piece of some smooth material, such as oded-silk 
protective, placed upon the wound. 

Watson Cheyne has more recently still recom- 
mended that the whole thickness of the skm should 
be used for the grafts. This has the disadvantage 
that contraction must occur in the part ftom which 
the graft is removed, but the advantage that it is 
reduced to a minimum in the part to which the 
graft is transplanted. 1 1 should certainly be adopted 
in cases such as exasions of the mamma, where a 
piece of redundant skin from the axilla may be used 
to fill a gap between the flaps on the front of the 
chest. The deep surface of the graft may be pre- 
pared by chipping off, with a sharp pair of fine 
scissors curvea on the fiat, any pieces of fascia or 
fat remaining adherent to it 

Precautions. — In pofonmi^; the operatioii, 
the part from which the graft is to be taken must 
be ^nfied by shaving it and washing it thoroon^y 
with a solution of carbolic aad (x ; 40), of cor- 
rosive sublimate (i * 1000), or probably the desired 
result would be obtained by using simply alcohol 
mixed with 25 per cent of water. If an^ time is 
to elapse between its removal and its applicatioii to 
Its new seat, it may be kept in a stenuaed saKoc 
solution heated to the temperature of the body, tl 
it is to be placed on a sutfsM which is almady iepdc, 
this must DC prepared by the applioaiioo for afow 
days of a moist antiscpdc apdKatkm fiieqiaentl] 
changed, say boric Unt soekra in a t fo aooc 
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sublimate solution ; and it is often well to begin this 
treatment by paring the skin with i to 20 car- 
bolic<add lotion, and the sore with a solution of 
chloride of sine, 40 ers. to 1 os. A piece of oiled- 
silk protective ^oold be placed on the grafts before 
the antiseptic dressing, whatever it may be, is ap- 
plied. Care must be taken to prevent the edges of 
the grafts from turning over. If the grafts be not 
daced close together, lines of granulations may 
form between them, and much interfere with the 
presentableness and stability of the scar. 

Some suigeons have obtained the grafts from the 
skin of frogs and other animals, but we have not 
sufficient knowledge yet to speak positively in re- 
commending this plan. The skin of the prepuce 
has also been us^ for the purpose. The best 
and safest source of supply is undoubtedly the 
skin of the patient himself, for it has happened that 
both tuberculosis and syphilis have been transmitted 
when the graft has been taken from another person. 

In plastic operations a flap of skin and subcu- 
taneous tissue decidedly larger (as three to two) 
than the surface to be covered is turned up from 
some contiguous or distant part, but left attached 
by a sufficiently wide base to ensure its retaining its 
vitality. The flap is then shifted round and secured 
by sutures to the raw surface, which it must accu- 
rately lit If the part from which it is to be trans- 
planted be at some distance from that to which it is 
to be adapted, the part on which the latter is 
situated must be firmly secured in position until the 
flap has formed its new connections, when the 
pemcle is to be divided, and the part to which it 
has now become adherent is allowed to assume its 
natural position. Rickman J. Godlee. 


SKIN, Tuberculosis of the. — It is only of late 
years that the group of cutaneous tuberculoses (tuber- 
culodermise) has been constituted and consolidated 
from among the affections included under the terms 
Tubercular Ulcer, Lupus, Scrofulodermia, &c. 
Virchow taught that the skin was refractory to tuber- 
culisadoD, and possibly the more superficial layers 
from reasons of anatomical structure or temperature 
are so ; but, however that may be, tuberculosis of 
the skin is of frequent occurrence, and characterised 
by a great diversity of features dependent on the viru- 
lence and quantity of the bacillus and its products, 
the quality of the soil, the mode of origin, the ana- 
tomical characters of the site involved, and the 
complications supervening. The skin may be so 
affected at any age, but children and adolescents 
are especially prone. Not infrequently the subjects 
present chai^erisdcs which, experience teaches us, 
mean a vulnerability of the tissues and a suscepti- 
bility to tubercular infection. Such features are a 
feeble peripheral drculation, a quality of skin some- 
times portrayed In the * lymphatic facies,’ and a 
liability to chronic catarrhs of mucous membranes 
and of the skin with pus-formadon. Further, the 
presence of a special suscc^bility may be inferred 
from the history of tuberculosis in the fiunily or the 
antecedents of the patient ; or tuberculosis may be 
actually present in some other tissue. Yet often 
^e Bul^ects are apparently quite healthy, and the 
inocttladon may be traceable to the special risks of 
their tarroandmgs. 

The erkem by which the tubercular nature of a 
skin-lesion is determined are : <i) the clinical fea- 
tures (morphology and infective character) which 
experience has taught us ; (8) the characteristic 
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pathological changes in the tissues ; (3) the presence 
of the special bacilli, which, however, may be few 
In number or temporary, and thus difficult to find ; 
(4) the transmission of the disease by the serial in- 
oculadon of morbid products into certain animals 
when proper conditions are fulfilled ; (5) the re- 
action to Koch’s tuberculin. 

The orderly arrangement of the diverse clinical 
manifestations which conform to these criteria is not 
easy, but for clearer exposition it will perhaps be 
convenient to retain for the present certain distinctive 
terms, viz. : (i) verrucosa tuberculosis of Riehl and 
Paltauf, including the so-called verruca necrogenica 
(S. Wilks), or post-mortem wart ; (2) the primary 
tubercular ulcer ; (3) the secondary granular tuber ^ 
cular ulcer i ^tuberculosis propria seu miliaris* 
(Kaposi) ; (4) Lupus tuberculosus vel L, vulgaris^ 
with its diverse modifications; (5) the tuber’- 
cular gumma ; (6) the so-called Scrofulodermia ; 
(7) * Tuberculides* 

Certain paratuberculideSf such as pigmentary dis- 
turbances, which may occur in association with 
tuberculosis, will not be further referred to here. 
Lupus erythematosus is also included under cutaneous 
tuberculosis by some authors. 

Lupus vulgaris. — Lupus is a figurative term, 
which was applied to diverse affections, and, although 
Willan’s definition limited the application of the 
term, it is only in late years that the tubercular 
nature of the disease has been definitely established. 
It is the most common and characteristic reaction 
of the skin to the direct inoculation of the tubercle- 
bacillus, and must be considered as the type, but 
both in the skin and mucous membranes it differs 
markedly in its symptomatology from the miliary 
tubercular ulcer of the tongue and muco-cutaneous 
orifices. It may arise at any period of life, but with 
especial frequency in childhood and adolescence 
(75 per cent before the age of twenty), and nearly 
twice as often in girls as in boys. 

As to the origin^ the primary patch may be inocu- 
lated from some outside source, or may arise by the 
implication of the skin from pre-existent tuberculosis 
of deeper structures in the same subject, e.g. from 
glands, bones, and synovial sheaths. In the 
Utter case it may present the characteristic nodules, 
or the more diffuse form of infiltration to which the 
term Scrofulodermia is applied. This glandular 
origin is very frequently seen over the parotid region, 
or from ear to ear beneath the jaws. Lupus is said 
to originate commonly by auto-inoculation from the 
discharges from the lungs, and not uncommonly 
from a mucous membrane, especially that of the nose. 
Dubreuilh maintains that there is a tubercular 
catarrh of the nose without neoptlastic tendenty, and 
if so, the analogy with leprosy is interesting, 
there is a rare phenomenon, generally occurring in 
children after some systemic inf^tion such as measles, 
characterised by the sudden evolution of more or 
less numerous disseminated small nodules, some- 
times of an acneiform type. All or many may 
gradually disappear, but in some cases a number 
persist and assume the recognised characters of lupus. 
Such eruptions must be staled in connection with 
the * tuberculides * to be discussed later on. Baum- 
garten thought most cutaneous tuberculoses had such 
a blood-origin. 

The elementary lesion is a nodule in the derma, 
sup^fldal or deeper-seated, imbedded or projecting ; 
varying in size from a mere speck to a pin-head, 
hemp-seed, or pea ; of a notably soft consistence/ a 
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rfddish-yellow colour and semi-transparent, recalling 
apple-jelly, especially when the blo<M is pressed oat 
of the tissues ; very indolent, as a rule, and with 
slow ^volution; and unaccompanied by pain or 
Itching. It may persist, or pustulate, or ulcerate, or 
disappear spontaneously, leaving a cicatrix. 

A patch of lupus is formed, and spreads excentri- 
cally, by infection of the vicinity of the primary 
nodule, and the evolution of < satellite’ nodules, 
which become confluent with the enlarging older 
lesions. The latter are often replaced by scars, 
while the excentnc spread is maintained around or 
on one side Its infective power may be httle 
marked, and often after a certain spread, lupus 
may remain quiescent for years, without infecting 
other tissues The attenuation of the virus ma^ 
also be evidenced by the difficulty m finding bacilli, 
and by the special conditions required for successful 
inoculation in animals. Usually, however, lupus 
pursues a very indolent spreading course, but some- 
times takes on quite a rapid extension over large 
tracts Infective power, however, may be evi- 
denced, not only by the method of spread in the 
skin, but by the involvement of the related lymphatic 
glands, and on a limb of the lymphatic vessels. 
Much diversity of opinion exists as to the frequency 
of a systemic infection , for instance, the late 
J. S Bristowe made the remarkable statement that 
* local skin-tubercle or lupus, instead of producing 
general tuberculosis, seems to prevent it.* On the 
other hand, it is common experience that a certain 
proportion of lupics eventually die of visceral tuber- 
culosis, but we must attach due weight in this con- 
nection to the hospitalisation, the confinement, the 
wretchedness brought about by their disfigurement, 
and the poverty of many of these sufferers. As to 
localisation^ any region may be attacked, but in 
about So per cent of cases lupus is seated on the 
face, and especially about the nose and its neigh- 
bourhood. It may extend to the forehead, but is 
of great ranty on the scalp. It is not infreouent 
about the parotid region, and especially in a band 
beneath the jaw. The ^nds are particularly ex- 
posed. It is said to be rare on the external genitals, 
and Dubreuilh says that the Esthioniine of the vulva 
of Huguier is a chronic ulceration of different nature. 
The mucous membranes of the mouth and nose are 
frequently involved, usually secondarily to the skin ; 
also the conjunctivse, the pharynx and larynx ; the 
tongue rarely. In the mucous membranes the red- 
ness IS accentuated, the surface mammillated and 
easily bleeding, the infiltration soft Ulceration is 
frequent and leads to destruction of the uvula and 
soft palate, and of the cartilages of the nose with 
mutilation as in syphilis and leprosy. 

The climcal phases are infinitely diverse, owmg 
to variations in sue, form, aspect, and number of 
the patches, and to the predominance of certain re- 
actions, such as marked vasculan^, epithelial 
growth with hyperkeratosis {L, papillosusj Z. vemt^ 
cosus)f hypertrophy of colU^enous tissue or fibro- 
matosis (Z. hyfertrcphicust Z. scleroticus)^ or sero- 
fibrinous exudation without loss of underlying 
substance (Z. crustosus^ Unna). Mixed infections 
cause suppuration and necrosis {L. vorax, L* phage- 
danicus). 

In sue the patches may range firom that of 
a ^mall coin upwards, or the lupus may advance 
over an extensive tract, e.g. up a limb or firom the 
face over the neck and greater part of the trunk. 
These may be on^ one patch present or others may 


arise by auto-inoculation, or by lymjdiatic Infection* 
The number is usually few, except in the exaothe* 
n^tic outbursts mentioned. 

Th^re is an old division into non-ulcerating (non- 
exedens) and ulcerating (exedens) lupus. Non- 
ulcerating lupus forms rra patches, yellowish-brown 
when the blood is pressed out, generally projecting 
somewhat, with distinct contours, always distinctly 
infiltrated and thickened, with a smooth or exfolia- 
ting surface. A typical indolent patch of this kind 
IS often seen in the centre of the cheek. Usually 
the older infiltrations disappear, and atrophic 
scamng results The primitive rounded outline of 
the patch may be lost owing to the extension only m 
certain directions. On the thigh a ciranate form is 
often preserved, but on the buttocks lupus-patches 
become hypertrophic On the hands, and some- 
times other parts, the lupus-mfiltration is disguised 
by the warty growth as mentioned under warty 
tuberculosis 

On the feet lupus-nodules are deeply imbedded 
beneath the thick corneous layer and present 
difficulties m diagnosis The ears may be enor- 
mously increased m size and shapeless with myxo- 
matous degeneration Occasionally soft exuberant 
red papillae become very pronunent over patches on 
the face, and exudation takes place through the 
thinned epithelium with crustmg 

Ulcerated lupus may be heavily encrusted, and 
thus the primary infiltration be masked Granula- 
tions may sprout from the surface, and form a 
picture not to be confounded with papillomatous 
lupus 

Cfildema with lymphatic inflammation may occur 
in the arm and leg so as to simulate elephaouasis, 
or in the face 

Mutilations of a distressing character are brought 
about by the destruction of cartilages of the ears 
and nose , by ulceration and suppuration of the 
hands and feet with loss of digits ; and by the more 
or less contractile character of the scars formed 
about the eyelids, nose, mouth, and bends of the 
limbs. 

The Primary Tubercular Ulcer is fm>- 
duced by the pnmary inoculation of tuberculosis 
into punctures, breaches of surface, or other deeper 
wounds, in various regions of the body. It would 
be more correct, however, to describe it as a tuber- 
cular nodule with a strong tendency to pustulatiCMl 
and ulceration, either from the virulence of the 
bacilli, the character of the soil, the method of in- 
oculaUon, or the presence of other organisms. It 
is questionable whether we are justifira m placing 
these moculaUons m a special category. This pbM 
may commence as a httle red infiltration, which 
may pustulate, or ulcerate, and crust ; or as a little 
absce^ ; or as onychia ; or a wound may suppoiate 
and ulcerate The infective nature may be shown 
by the intractability to simple heahng measures, the 
excentnc spread of the lesion, azxl me impheation 
of the related lymphatic vessels and glands and pro* 
duction of adenitis, *cold abscesses,* and *gam- 
mata,’ for instance up the arm. Many strudng 
examples of such tubercular inoculations have 
been recorded. The fingers may be the site oC 
attack, but inoculatioa has followed the wear* 
mg of infected earrings (Unna), a cut on the 
seSp from falling on the sputum-reoeiver of n 
phthisical mother (peneke), wad so oh. l/iudboa 
senes of cases on record of tuberculosis ioocttlated 
a tuberculous opeiatbr in the Jewish ilt| of 
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circumcision and ^^afn in tattooing are well known. 
Bacilli are often easily found. 

The early recognition of the nature of these lesions 
is obfviously important, that they may be thoroughly 
destroyed or removed. 

Verrucose Tuberculosis (Riehl and Paul- 
tauO is a manifestation of cutaneous tuberculosis 
also due to exogenous inoculation, and is moulded 
by the influence of site, for it occurs nearly always 
on the dorsal aspect of the hand or fingers, whence 
it may extend to the palms. It may be seen on 
occasion about the forearms and elsewhere. The 
peculiar features are due to the masking of the 
granuloma by hypertrophy and down-growth of the 
ejnthelium, and sclerotic changes. There is also^ a 
marked tendency to the formation of superficial 
miliary abscesses, whence pus oozes between the 
warty cones, but the lupus-nodules never suppurate 
(Unna). TTicre may be hardly any signs of con- 
gestion, but generally the extending painless warty 
patch has a violet-red border, and may cicatrise 
in the central parts. Sometimes the patch is indo- 
lent, and may remain stationary for years, while at 
other times the excentric spread is comparatively 
rapid, and occasionally the infective nature is further 
evidenced by the implication of a chain of l)miphatic 
vessels and glands up the limb, and possibly of the 
viscera. The bacilli present are very variable in 
number. B^l^re says this warty tuberculosis may 
be secondary to phthisis. Lupus in similar situa- 
tions tends to assume a similar morpholep, and it 
is difficult to draw a very sharp line of mstinction 
between the two phases. 

Verruca Necrogenica (Wilks), Anatomi- 
cal Tubercle, or Post-mortem Wart, is a 
similar persistent thickened keratotic or warty con- 
dition of the hands, especially of the finger-points. 
It is often due to tubercular inoculation, but pro- 
bably a similar condition is excited by contact with 
the morbid fluids of diseased bodies. It may begin 
without breach of surface as a keratotic or warty 


are mostly seen about the limbs and commence in 
the hypoderm as a rounded, indolent, firm infil- 
tration, As they increase from the size of a pea 
or nut, the overlying skin becomes violet, and 
then involved more intimately in the process. 
The softening mass may discharge its contents 
through a little hole, or sometimes breaks down 
to form an ulcer. These * gummata * are of endo- 
genous origin. The second form is seen in the 
adult. They sometimes assume a chain-formation 
up a limb trom lymphatic infection, but on rare 
occasions occur in a disseminated phase. 

Sorofulodermia we may pass over with an ex- 
planation. The term formerly denominated all the 
supposed phases of the so-called scrofulous diathesis 
implicating the skin, and so had a very extended 
use, varying with different authors. In the pre- 
sent day the term is for the most part applied to the 
so-called gummatous form and to secondary tuber- 
culoses of the skin arising from disease of deeper 
structures, as glands, bones, &c. The latter lesions 
usually present a violaceous diffuse infiltration and 
th^ ulcerate. 

Tuberoulldes. — Of late years particular atten- 
tion has been drawn to certain regional, or more or 
less generalised, eruptions of multiple lesions, pro- 
bably of endogenous origin, described under a great 
variety of names, and ranging from the grouped 
micro- papular Lichen serofuhsorum through some 
acneiform and nodular eruptions, to the more mas- 
sive gumma-like Erythema induratum (Bazin). 
These eruptions may occur in various combinations. 
The representatives of the beginning and end of 
this senes have been described separately elsewhere. 
The acneiform and nodular tuDerculides vary in 
size from a linseed to a pea or larger, and implicate 
the derma superficially or more deeply. They 
often form about a follicle, and hence have been 
described as folliculites, hydradenites, acnites, folli- 
clis, &c. The lesions are apt to be capped by a 
little pustular head ; they pursue an indolent course 


thickening, or in a wound, or as a pustule. 

The Secondary Granular Tubercular 
Ulcer; Tuberculosis propria seu mlllarls 
(Kaposi).— This is very similar to that met with on 
the toi^e, and is found in the neighbourhood of 
the lips or anus, where it is secondary to pulmonary 
or intestinal tuberculosis. Kaposi says that, though 
rare, it is commoner than generally supposed. In this 
country it is certainly rare. The ulcer is peculiarly 
painful, irregular in outline, with ragged undermined 
Dorders and a reddish- grey uneven floor, studded 
with yellow miliaiy granulations (tubercles), which 
may seen in the orders and beyond, and which by 
their degeneration and softening cause the formation 
and spread of the ulcer. There is little tendency 
to apontaneous cicatrisation. This ulcer is very rare 
in childhood, but has been recorded in the anal 
region. Bacilli can be readily detected in the 
secretion or in scrapings. The attentive and alert 
observer can hardly confound this ulcer with a 
sy^ilide. 

Tubercular Qumma.— This term is applied 
to certain circumscribed tuberculous masses which 
originate in the hypoderm, and somewhat resemble 
i^hilitic gummata. Two {Abases are met with. 
The first is the multiple and bilateral cutaneous 
cold abscess, the scicfulo-tuberculous gumma of 
Besnier, so commonly seen in early childhood and 
frMuentlv associated with otiher signs of tuberculosis, 
as dactylitis, glandular troable, &c. The nodulea 


and may undergo some necrosis, m any case tend- 
ing to leave pits. These so-called tuberculides may 
evolve in one crop, or in several over a course of 
years. The generalised eruptions have a striking 
analogy with various acneiform syphilides, and 
among the regional forms may be specially men- 
tioned an acneiform eruption of the face, simu- 
lating acne necroticay and affecting the backs of the 
bands, which may possibly be confounded with 
chilblains in subjects with a bad circulation. 

There can be no question about the intimate 
association of these eruptions with tuberculosis, and 
their occurrence in subjects either infected with the 
bacillus of Koch or legitimately suspected of so 
being. However, in some cases the suo^ects appear 
healthy. Researches for the bacilli and inoculation- 
experiments generally prove futile. In some cases 
a characteristic tubercular structure is disclosed, 
in other cases not, but the two conditions may be 
associated. In view of the insufficient proof of the 
tubercular nature of these eruptions, the hypotheses 
have been advanced (i) that the lesions may be 
due to a secondary infection on a tuberculous soil ; 

(2) that they are excited by tubercular toxins ; 

( 3 ) that they originate from emboli of bacilli which 
are attenuated and come ^ way of the blood-currcnt 
and rapidly succumb. This last theory seems ta 
explain most of the facts observed. 

'Wthological Anatomy.— ^ Lupus is usually 
described aa composed of a granulation-tissue. 
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divided into lobes here and there by fibrous bands, 
and formed of lymphoid cells lodgM in the meshes 
of a fine reticulum. In this tissue are disseminated 
groups of giant-cells, surrounded by a zone of fusi- 
form epithelioid cells. There is, however, little 
tendency to caseation, though a molecular necrosis ' 
may occur, ending in ulceration. Bacilli may be 
found, but are often very few and far between, 
and demand sometimes prolonged search in many 
sections or in portions crushed between slides 
Unna 'points out that ‘areas,’ similar to the 
‘tubercles’ of other organs, are not always well 
characterised in lupus, though recognisable in every 
case of nodular lupus. He draws a distinction 
between the circumscnbed nodular forms tending 
to be encapsuled by a firm membrane of compressed 
healthy tissue without increase of peripheral vascu- 
larity, and the diffuse forms with more vascular 
surroundings, ana therefore greater tendency to 
stream radially in all directions in the lymph- 
spaces and to form crusts by sero-fibnnous exuda- 
tion The elementary isolated nodules, according 
to Unna, often, but not necessanly, arise from the 
adventitia of a blood-vessel, and consist of a rounded 
compact collection of large, almost cubical, cells, 
with unusually large and very granular cell-bodies, 
and one, rarely two, large vesicular nuclei These 
cells are derived mainly from the penthelium 
of the blood-vessels, but also from simple connec- 
tive tissue-cells, and he calls them plasma-cells and 
the whole tissue a plasmoma The elastic tissue 
disappears and the collagenous almost completely, 
leaving a fine reticulum Secondly, as the 
nodules increase in size, a remarkable and charac- 
teristic degeneration occurs in groups of cells which 
undergo a ‘ homc^eneous swelling ’ ; and around 
these groups the cells with well-staimng protoplasm 
and nuclei are compressed and arranged in nngs or 
semilunar form Thirdly, giant-cells are formed, 
corresponding to a horac^enised group of cells with 
their ring-formed compressed surroundings Cir- 
cumscribed lupus may thus remain for years enclo- 
sing reposing oacilli, ‘ latent, but not dead.* The 
central homogenised parts have been regarded as 
the ‘tubercle,’ and the cellular surrounding as a 
reactive leucocytic wall, but Unna looks on the 
whole as a plasmoma with peripheral matrix and 
central degenerated part 

The diffuse plasmoma has from the commence- 
ment a non-distinctive retiform aspect, with thicker 
strands following the vessels, the follicles and glands, 
while the finer ones surround the collagenous 
bundles Later on more and more collagenous and 
elastic bundles are liquefied m the centre of the 
area, and the capillaries are converted into plas- 
moma-tissue Diffuse lupus consists mainly ol un- 
altered tubercular plasmoma, which does not always 
go on through homogeneous swelling to giant-cell 
formation. Nevertheless, these changes may be 
slowly brought about. Between these two tgies 
all degrees and admixtures may be met with. The 
lupus-process, especially in the diffuse forms, is 
almost always accompanied by sero-fibnnous in- 
flammation, which theoacilh are capable of exciting. 
The papillary layer and the granular layer of the epi- 
dermis may disappear and the remaining cells may 
exfoliate. Secondary hyperplastic processes, how- 
ever^ may occur in the epithelial structures (warty 
lupus)*, and in the eollt^nous tissue (hypertrophic 
and sclerotic lupus). Tht tuderenietr mxtwry %Utr 
presents the miliary nodules seen in hateraal organs, 


with the typical caseation, breaking down, and 
forination of ulcers. 

Diagnosis.— It is important to appreciate the 
significance of the characteristic yellowish-red, 
imbedded nodule, though the appearance maybe 
simulated by other nodules covered with tense epi- 
thelium. Nodules may often be detected as satel- 
lites on the border of a patch, or recurring in scars. 
Lupus, however, is not always nodular, but often 
diffuse Typical cases of L. erythematosus and 
vulgans are easily distinguished, but occasionally a 
more than usually infiltrated patch of L. erythema- 
tosus or a congested area of L. vulgaris may render 
the diagnosis exceedingly difficuft. Exfoliating 
dry patches, especially in rare cases where the 
patches are multiple and bilateral, may simulate 
psoriasis, but the infiltration wilt generally attract 
attention. Both nodules and diffuse areas may be 
masked by crusting, by ulceration, by the thick 
corneous coating of the soles, and by verrucose 
growth. Diffuse infiltrations have to be distin- 
guished from chrome glanders, actinomycosis, sar- 
coma, leprosy, and especially blastomycetic affec- 
tions Tertiary syphilides present the most frequent 
difficulty, but have a firmer infiltration, pursue a 
less indolent course, and do not recur in scars. The 
age of onset is of great assistance Serpiginous 
rodent cancer with its firm polished cartilaginous 
border or nodules should not present any difficulty. 

Treatment — Local treatment is always called 
for, and general measures sometimes. If the patient 
manifests signs of a feeble constitution, or impaired 
nutrition, or actual tuberculosis elsewhere, all 
possible steps should be taken to build up the 
strength by the administration of cod-liver oil, iron, 
and other medicaments, and by placing the patient 
in a position to benefit by good food and air. 

Resolvent effects have on rare occasions been 
claimed for the iodides, but the most striking results 
are obtained from the judicious hypodermic mjection 
of Koch’s tuberculins, especially the one fiist dis- 
covered. Tuberculin is certainly of very great use 
in certain cases, and it is to be regretted that, 
because the remedy did not fulfil all expectations, 
the preparation has been so summanly discarded. 

Loc<u treatment . — The choice must depend on 
the form of the tuberculodermia, the extent of the 
tissue involved, the locality impUcated, and the age, 
sex, and position of the patient. Combinations of 
methods are often desirable. It is very rarely that 
the tubercular infiltration can be remove by 
simple resolvent or parasiticide measures, such as 
the application of iodine or perchlonde of mercu^, 
and resort until quite recently was made to the 
destruction of the aiseased tissues by such methods 
as caustics or burning, or their removal by scraping 
or scanfication or excision. Now these methods 
will be in great measure supplanted by the Finsen- 
Light method or its modifications and the Rontgen- 
Ray method. 

Of causttes in vogue we may mention arsenical 
paste which is said to be el^ve, and others such as 
caustic potash and acid nitrate of mercury which 
indifferently destroy all tissues. For ulcerated sur- 
faces repeated applications of pure lactic add are 
effective ; also a ten-per-oent. pvrogalHc-add oint- 
ment applied for two or three oays and repeated { 
and a succession of Unna*s strong salicylic'icid and 
creosote plasters are convenient and often useful. 
Recurrent nodules art easily broken up and bored 
out by toughened pencils ol silver nitrate, tine 
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chloride, or by a wooden match mobtened with 
chloride>of<-rinc cream, or by the Dental Burr or 
Paquelin’s Diutezy. Hollanderia method of caute- 
rising directing a stream of hot air on the luptus 
is stud to be successful. The objection to caustics 
as to burning is the pain and the difficulty in regu- 
lating the amount of destruction. They either do 
too little and necessitate repeated operations, or 
too much and cause unneoessaiy disfigurement. 
For we must remember that the problem set is to 
eradicate the lupus with the least possible disfigure- 
ment, espedally when the face is involved. Con- 
sequently even the character of the scar is of great 
importance. 

SuT^gical treatment has been largely in vogue in 
late years. Free excision possesses such manifest 
advantages that it must contmue to be largely prac- 
tised. The wound can often be closed so as to 
leave only a linear scar, and even when skin-graft- 
ing is necessary the de^ee of disfimement com- 
pares most fevourably vath that left by many other 
methods. Lai^e areas can be thus dealt with. 
The scraping away of the friable diseased tissue by 
curettes and sharp spoons, even when followed by 
mild caustic applications as ^loride of zinc cream, 
is on the whole dtsappointing. It generally 
necessitates repetitions and the keeping of the 
case under prolonged observation so that recur- 
rent nodules can be detected and destroyed. 
Recurrences occur because the scraping only 
removes the massed friable tissue and not the 
diseased strands which wander away in the resistent 
tissues. 

ScarificcUum was formerly much used and often 
^ve very beautiful results. The objection is the 
necessity of repeated, often a great many, weekly 
operations. A special instrument fitted with closely 
arranged parallel knives is drawn across the diseased 
skin to the required depth, and then i«ain at right 
angles. When the surface has healed, ue operation 
is repeated, and so on. Besnier, who thinks 
seriously of the danger of systemic infection from 
bloody operations, has devi^ a system of Igni- 
juncture* He has arranged a number of small 
instruments in the form of points and blades, which 
may be carried to any desired temperature regu- 
lating a battery. Dull heat is employed. He 
punctures with the electro-caustic needle or sca- 
rifiers, or with the galvano-caustic knife, and 
repeats the operation every eight days or so. Local 
anaesthesia is not necessary, but the proceeding is 
painful. 

Most of these proceedings are likely to be sup- 
planted by the Light- Method devise by Finsen 
and by the use of Rbntgen Rays. Finsen employs 
the concentrated actinic of light from the sun 
or derated by electricity by means of an elaborate ' 
and very expensive apparatus, which can only be 
available in certain institutions. The treatment is 
also a prolonged one, and not well suited to certain 
regions, as mucous membranes. The results un- 
ouestionably are very beautifuL It is very satis- 
metory to find that modifications of this apparatus 
are making their appearance at a cost which will 
enable them to be widely distributed, and of a size 
manageable in a consulting-room. The careful and 
expert abdication of the less expulsive Rbntgen 
Rays produces highly sadsfisetory results in certain 
cases and is likdy to be effective for lupus of 
mucous membranes. , 

T. CoLCOTT Fox. 
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8KODAIC RESONANCE.— A peculiar high* 
pitched resonance, found chiefly at the sterno* 
clavicular region of the chest, in some cases of 
pleural effusion and certain other conditions. The 
importance of this physical sign was first pointed 
out by Skoda of Vienna. See Physical Examina- 
tion ; and Plbura, Diseases of. 

8K0LI08I8 {eKo\i6s, crooked). — A synonym 
for lateral curvature of the spine. See Spink, 
Diseases and Curvatures of. # 

SKULL, Diseases and Deformities of.— 
Synon. : Fr. Maladies du Crdne j Ger. Krank~ 
heiten des Schddels , — The principal diseases and 
deformities of the skull will be discussed in the 
following order: (i) Changes of shape ; (2) Varia- 
tions in size ; (3) Meningocele and Encephalo- 
cele ; (4) Cephalhaematoma ; (5) Inflammation ; 
(6) Rickets; .(7) Craniotabes ; (8) Syphilis; 
(9) Tumours; and (10) Other diseases of the skull 
which form parts of general morbid conditions. 

I. Changes of Shape. — The shape of the 
skull not only varies much among the different 
r^es of mankmd, but in each race variations are to 
be found, sometimes depending upon, sometimes 
independent of, disease in the individual. A glance 
at any extensive collection of crania is sufficient to 
indicate how much longer some skulls are than 
others, in proportion to their width ; how in some 
the vertical diameter is proportionately great, in 
others small ; how some have wide cheekbones, 
some depress^ noses, and others projecting jaws. 

The skull is seldom perfectly symmetneal ; the 
asymmetry being usually more marked behind than 
in front. This is shown not only by a coarse 
examination of the exterior, but by referring to the 
differences between the sulci and foramina on the 
two sides, which are so commonly met with. A 
familiar illustration is afforded by the fact that the 
nose is rarely, if ever, exactly m the mid-line of 
the body ; but much more striking deviations from 
perfect symmetry may occur, as, for instance, in a 
case reported by Pearce Gould, in which one half 
of the cerebellum was absent, and there was a 
corresponding deficiency of the cerebellar fossa on 
the occipital bone. Many savage races produce 
abnormalities of the shape of the skull, by the 
application of external pressure during early in- 
mney ; and a similar result has been supposed to be 
consequent on the method of wrapping up the 
heads of children that is adopted in some parts of 
France. A marked a83rmmetry of the skull accom- 
panies ‘hemiatrophy of the face’ {see Facial 
Atrophy). There are also recorded cases of 
enlargement of the bones of the face and skull. A 
remarkable instance of this disease, or rather of the 
development of enormous hyperostoses, is recorded 
by Hutchinson. Here the hyperostoses appeared 
closely confined to parts which were supiuied by 
branraes of the fifth nerve. Some of these hyper- 
trophic cases are, no doubt, examples of exostosis, 
others of inflammatory enlaigement. An uniformly 
thickened skull, depending presumably, though not 
certainly, on the latter cause, may be either porous 
like cancellous bone, or riense and hea^ like 
ivory. There are in the museum of the Gollege 
of Surgeons examples of both varieties, each of 
which measures in rpany parts no less than } in. in 
thickness ; in the porous variety the sutures are 
usually more or less completely ossified. The 



SKULL, DISEASES OF t W ^ 


writer has seen a case in which, without apparent 
cause, the growth of one half of the lower jaw ap- 
peared to be arrested about the age of puberty, 
which ^ave a peculiar inequality to the face Great 
deformity of the skull may result from the con- 
strained position in which the head is held by 
patients suifenng from torticollis. 

2. Variations In Size.— The sire of the skull 
IS also subject to considerable variations in different 
races It is somewhat larger, on the average, m 
men than in women. Among individuals also there 
ate very great differences. Great intellects have 
sometimes been associated with large crania, but 
oftener there has been no such relationship, and not 
infrequently the opposite has been the case Far 
greater, however, are the modifications of size 
which depend upon pathological conditions and 
defects of development. Some of these arc bnefly 
as follows . — 

{a) Mtcrocephaltc idiots. — Among this class ot 
idiots, which must be made to include the cretins, 
the skull IS remarkably deficient in size. Micro- 
cephalic skulls may be caused by a too early union 
of the sutures, in which case the want of develop- 
ment of the brain may be looked upon as a result of 
this synostosis , or there may be a normal condition 
of the sutures as regards union, but both the brain 
and the skull may remain undeveloped. The low 
forehead and animal face which are charactenstic of 
this condition give a strangely repulsive appearance 
to the child. The degree of idiocy depends upon 
the size and structure of the brain, and the develop- 
ment of the convolutions. Su Cretinism ; and 
Idiocy 

(^) Anencephahc monsters — This class exhibits 
a more or less complete deficiency in the develop- 
ment of the cranial bones, as well as of the brain. 
See Monstrosities and Malformations. 

(c) Hydrocephalic infants — The skulls of these 
infants are of a size proportionate to the amount of 
fluid which is present, and they may thus sometimes 
reach enormous dimensions. The forehead reaches 
far over the face, so that the plane of the upper 
wall of the orbit is continuous with that of the per- 
pendicular part of the frontal bone. The bones 
become excessively thin, and are often in part re- 
placed by membrane. The sutures gape, and the 
mntanelles remain open far beyond the normal 
time of closure, occasionally indeed b^ond the 
penod of infancy. See Hydrocephalus, Chronic. 

3 Meningocele and Enoephalocele. — 
Closely related also to hydrocephalus are the cases 
of meningocele and encephalocele. It may briefly 
be stated here that they involve the existence of a 
deficiency at some point of the skull, through 
which the membranes of the bram, containing 
either cerebro-spinal fluid only, or some part of the 
brain itself, may protrude. The most fr^uent seat 
of this disease is the ocapital bone, and the next in 
frequency the nasal part of the frontal bone, but 
tumours of this nature have been met with in other 
situations. It is of the highest importance to dia- 
gnose these two kinds of tumour from those de- 
veloped in the bones of the skull or outside them ; 
mistakes in diagnosis have not infrequenUy led to 
most disastrous results, as, for example, when a 
meningocele has simulated a polypus of the nose, 
and its removal has been undertaken. If patients 
who have suffered from meningocele or encephalo- 
cele recover— a most rare occurrence— a smaU hole 
may remain in the bone which presented the 


deficiency, or the opening may be completely 
obliterated. 

4. Cephalhasmatoma.— 5 ^ p. 267. 

The term * cephalhaematoma * might equally 
well be applied to collections of blood between the 
dura mater and the skull Such effusions are 
probably always traumatic, and result from the 
rupture of a meningeal artery or vem. If serious 
results do not immraiately follow from pressure on 
the brain, considerable thickening 01 the dura 
mater may be set up, accompanied by the symptoms 
resulting from pachymeningitis. See Meninges, 
Cerebral, Inflammation of. Simple Traumatic. 

5. Inflammatory Diseases. 

(a) Inflammation of the diploe and Us veins . — 
In cases of injury to the skull, whether of the 
nature of fracture or of simple exposure m a scalp- 
wound, inflammation of the diploic veins is not un- 
common, if the wound be allowed to become 
septic In a bone so affected, if the outer table be 
removed, the whole diploe and its veins are found 
to be filled with pus, or, on applying a trephine, 
the pus may be seen to exude from the divided 
veins The dura mater, under such circumstances, 
may be inflamed, or pus may collect between it 
ana the bone Pyaemia, with its chm^tenstic con- 
comitant symptoms, is the frequent, if not the in- 
variable, result. It IS not assumed that in this 
affection the outer and inner tables of the skull 
escape, but it is only m the diploe that the 
pathological process is obvious to the naked eye 

The only treatment that has been suggested — 
trephining — does not offer any hope of curing the 
disease 

(^) Chronic osteitis. — This may affect the bones 
of the skull without apparent cause, but in the 
majority of cases it depends upon the swbilitic 
taint Sometimes all tne bones of the skull be- 
come thickened and enormously massive, the sur- 
face being much roughened and often worm-eaten. 
At other times irregular hyperostosis may be the 
result. Considerable thickenings of some of the 
cranial bones, the result of an imperfect vascular 
osseous deposit, are found in some infants affected 
with congenital syphilis. These are mostly met 
with about the fontanelles, especially on the frontal 
and parietal, and sometimes the temporal bones. 
The irregular hyperostoses* are mostly the result of 
local penostitis ; in fact, they are ossified nodes. 
Chronic osteitis is the cause of the falling-m of the 
bndge of the nose, or the massive condition of the 
same part, which gives such a charactenstic ap- 
pearance to a child suffenng from congeni^ 
syphilis. It is also the cause of some of the 
exostoses of the external auditory meatus. 

The treatment must be directed against the con- 
stitutional taint, if any is to be discovered. 

(f) CarrAT.— Chtonic osteitis can hardly be con- 
sidered apart from caries, which, again, in the 
majority of cases, depends upon syphilis, though 
less commonly on the strumous diathesis. It is 
usually caused by the penetration of a superficial 
ulcer into the deeper structures, or by the separa- 
tion of the penosteupa resulting from penostius. 
It is frequently assodqted with more or less chronic 
osteitis and necrosis. One of the most frequent 
seats of caries of the skull is the forehead, as a 
sequel of tertiary iqrphiliUc ulceration (Awnm# 
yenoris). Another common seat is the hard 
palate, which is often perforated as the disease 
advances. Caries may occur in the ooctpito- 
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aflantal articulation (Pott's disease), followed by a 
train of symptoms which will be found discussed in ' 
other parts of this work. Caries of the temporal 
bone, either of the petrous or mastoid portions, 
frequently follows oittis ffufdia, and is not un- 
commonly the intermediate stage between this 
disease and thrombosis of the lateral sinus, menin- 
gitis» or cerebral abscess. It usually arises by ex- 
tension of disease from the middle ear to the 
mastoid antrum and mastoid cells. 

Treatment,— Beyond the administration of 
iodide of potassium and of mercury, the cautious 
scraping away of the diseased bone, and the adop- 
tion of precautions for maintaining cleanliness, 
little or nothing can be done »to relieve syphilitic 
caries by the surgeon ; and with regard to other 
cases of caries of the skull, whether considered 
pathologically or clinically, nothing can be added 
which does not apply to the same disease in other 
parts of the body. Caries of the occipito-atlantal 
articulation is best treated in the early stages by the 
actual cautery. 

(d) Necrosis , — Necrosis of the skull not in- 
firequently depends upon a traumatic cause, such as 
a scalp-wound or a bum ; but here again the 
syphilitic form is the most common. It may also 
depend upon disease of the middle ear. Simple 
traumatic necrosis leads to the separation oi a 
sequestrum in the usual way ; it often consists of a 
superficial scale of bone. Syphilitic necrosis often 
depends upon some form of ulceration, or upon 
periostitis, and may be accompanied by extensive 
caries and chronic osteitis. It often results from a 
gumma of the diploe, causing separation of the 
inner and outer tables. The separation of syphilitic 
sequestra is generally an exceedingly tedious 
process ; and they are, moreover, often sunounded 
by little or no reparatory callus, so that after their 
removal it is no rare occurrence to find the dura 
mater pulsating over a large area at the bottom of 
the wound. At the same time, this rule is not 
invariable ; it is common to find great thickening if 
necrosis of the bones of the orbit occur, which may 
cause permanent displacement of the eyeball. The 
writer has seen a large piece of the body of the 
sphenoid separated as a sequestrum, including the 
sella turcica, and remove^ through the nose with- 
out any apparent evil result to the patient. 
Tubercular necrosis sometimes involves the whole 
thickness of the skull, sequestra of varying size 
being thrown off and leaving the dura mater ex- 
posed ; the outer part of the skull is usually more 
extensively affected than the inner. 

Necrosis is not infrequently met with affecting the 
bones of the face. Thus a part or the whole of the 
upper or the lower jaw m^ die, and come away as 
a sequestrum. Necrosis of the jaws often depends 
on inflammatiem set up by carious teeth. It some- 
times accompanies actinomycosis. Another cause, 
happily not now frequently met with, is the 
poisonous effect of the rames of phosphorus in per- ■ 
sons employed in the manufacture of this sub- 
stance, and in that of lucifer matches {see 
Phosphorus, Poisoning by). The same remarks 
apply to the abuse of mercury. But, besides these 
more special causes, necrosis of the bones of the 
face may depend upon those more general states 
which are supposed to stand to necrosis of other 
bones in the relation of cause and effect ; such as 
fevers and the like. The amount of thickening 
round a necrosed upper jaw has not infrequently led 


to its removal in mistake for a tumour ; it is, there- 
fore, of the highest importance to examine all 
swellings in (his region with great care. ' 

Treatment. — If the membranes be left ex- 
posed, some protection must be provided for the ‘ 
cranial contents ; in other respects the treatment of 
necrosis of the skull must be conducted on general 
principles. Sequestra in the mastoid process or 
around the tympanum should be carefully dealt 
with, on account of the danger of setting up 
meningitis or injury of the internal carotid or lateral 
sinus which any surgical interference involves. In 
dealing with necrosis of one half of the lower jaw 
it must be remembered that, unless sufficient callus 
have been thrown out before the removal of the 
sequestrum, the other half will lose its support and 
assume an altogether unnatural and almost useless 
position, being drawn to the opposite side and 
leaving the patient in a condition m which he can 
hope for but little relief from surgery. 

(e) Periostitis. — Periostitis of the skull has been 
already referred to. It may depend upon syphilis 
or tuberculosis — most commonly the former ; and 
give rise to what are known as ftodes. The in- 
flammatory subperiosteal effusion may be fluid or 
solid {soft and hard nodes) ; and it may undergo 
true or spurious suppuration or ossification, or may 
be completely absorbed. The most common but 
by no means the invariable position for cranial 
nodes is the frontal bone. As in the case of 
periostitis elsewhere, nodes are the seat of 
characteristic nocturnal pain, which is extremely 
distressing and exhausting to the patient. 

Treatment.— The treatment in any case is by 
the administration of iodide of potassium ; the effect 
of which is most marked, however, in syphilitic 
cases, the pain being usually removed in two or 
three days. If suppuration occur, incision may be 
required. 

6. Rickets. — In a rickety infant the skull looks 
large ; though it may be questioned whether this 
appearance does not depend on a deficient develop- 
ment of the bones of the face. The frontal and 
parietal eminences appear too prominent ; the 
fontanelles remain patent much longer than in a 
healthy infant ; and in some cases the anterior 
fontanelle may be unclosed as late as the fourth or 
even sixth ^ear. The skulls of rickety children 
have a peculiarly massive feel ; they are sometimes 
long in proportion to their width, conforming to the 
shape known as dolichocephalic. The head of an 
adult who has been the subject of rickets in his 
childhood has often a very characteristic appear- 
ance : an apparently large square skull, with a 
prominent forehead towering above a diminutive and 
pinched-up face, giving to the individual a decidedly 
intellectual aspect. 

Craniotabes occurs occasionally in rickety skulls, 
but, as will be afterwards shown, we do not yet 
know how far, if at all, it depends upon the con- 
stitutional condition. 

7 . Craniotabes.— By this term is meant the 
occurrence of spots of remarkable thinness in the 
skull, such that an indentation may ^ produced by 
the pressure of the finger. True craniotabes, as 
opposed to the gelatiniform degeneration of the 
outer table (Parrot), attacks the inner aspect of the 
skull. For its production an undue softness of the 
bone appears to be necessary, together with the oc- 
currence of pressure, eidier from within or from 
without. It is rarely found congenitally, and it then 
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affects the antenor part of the skull. It is common 
in syphilitic infants under one year of age, and iS 
then usually met with in the posterior parts of the 
parietal bones. These positions, it will be noticed, 
are those most subjectea to pressure under the two 
conditions mentioned. Cranlotabes has been, by 
some observers, associated with rickets, but the re- 
lation of the one to the other is at present doubtful. 
It disappears as age advances, and requires no 
special treatment. 

8. Syphilitic Affections. — From the fore- 
going observations it will be seen that syphilis, con- 
genital or acquired, has much to account for among 
diseases of the skull. It may cause periostitis, with 
consequent nodes ; chronic osteitis, with consequent 
hypertrophy, local or general ; caries ; necrosis , 
and craniotabes As a general rule, it may be 
stated that syphilitic affections of bone are among 
the later manifestations of this disease. The in- 
flammatory forms are usually accompanied by severe 
nocturnal pains, and they may be expected in most 
cases to yield to the administration of iodide of 
potassium 

9 Tumours — It is necessary to refer m the 
briefest possible way to the tumours of the skull 
Primary growths may spring from the diploe, or 
from the inner and outer tables of the cranial bones 
Perhaps the most common are exostoses and some 
of the various kinds of sarcoma, either of which 
may reach an enormous size The former may 
assume various characters {sgg Tumours). These, 
in certain cases, admit of removal by the surgeon 
In connection with the bones of the face, tumours 
of the antrum or of the upper jaw, of various kinds, 
and tumours of the lower jaw, are not uncommon 
In the latter position the various forms of epulis — 
myeloid, fibrous or malignant— and cystic tumours, 
are frequently met with Exostoses often grow 
from the jaws and the orbit, and in connection with 
the former the different kinds of odontoma must be 
mentioned. Secondary tumours of all kinds may 
affect the skull ; thus more than one instance is on 
record of a pulsating growth, occurring secondarily 
to a similar growth in the thyroid gland ; and 
scirrhus, following cancer of the breast, is by no 
means unknown. Of these secondary affections the 
commonest are those which affect the skull by the 
dnect extension of tumours from within or without ; 
for example, the epitheliomata of the scalp or 
mouth, or rodent ulcer of the face. 

10 Miscellaneous. — Certain characteristic 
modifications of the shape and size of the skull are 
met with in such diseases as acromegaly {see Acro- 
megaly), osteitis deformans [see Bone, Diseases 
of), and leontiasis ossea [see Bone, Diseases of). 
As they have been descnbed in the articles referred 
to, no further account of them is necessary. 

R. J. Godlbb. 

SLEEP, DIsoixIors of.— Synon. : Fr. Tr<n$d/es 
du Sommetl ; Ger. Stbrungen des Schlafes, — A 
proper amount and kind of sleep is needful in order 
that the body may be maintainea in a state of health; 
but the actual amount of sleep taken and necessary 
for persons in health vanes, within wide limits, 
according to age, the soundness of the sleep itself, 
and individual idiosyncrasy. 

Age IS a very important modifying factor. Thus 
an infant may sleep for twenty hours out of the 
twenty-four, and young children up to the age of 
ten commonly sleep for fourteen or at least twelve 
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hours. In children from ten to fiffeen years old 
the duration of sleep usually varies between twelve 
and ten hours. In persons from fifteen to twenty- 
five the period should not sink below eight hours j 
from the latter age on to fifty it may fall to seven 
hours ; and after this age about the same amount of 
sleep is required by the majority of persons, though 
some find six hours sufficient, and a few can (with- 
out apparent injury) take habitually even as little 
as five hours* sleep. The instances in which a 
duration of sleep habitually less than this is needed 
are altogether rare and exceptional. 

Soundness of sleep, too, is subject to much indi- 
vidual variation. In childhood and m early life, 
sleep is commonly more profound than it is in ^ults, 
and much sounder than in old age. But, over and 
above these vanations incident to age, there are in- 
dividual differences; some persons are naturally 
* light * and others ‘ heavy * sleepers. As a rule, 
those who can do with a small amount of sleep be- 
long to the latter category And similarly in re- 
gard to amount there are individual differences s 
some persons, as above indicated, are able to do 
with a comparatively small amount, while others 
seem to require to sleep decidedly beyond the aver- 
age periods above stat^. 

The disorders of sleep — that is, the vanations 
outside the above limits — belong to three principal 
categories, in the first of which mUy be ranged all 
those cases where sleep is excessive in amount j in 
the second those m which it is defective in sound- 
ness or m amount ; and in the third those in which 
it IS unnatural tn character, 

I Amount of Sleep Excessive —This occurs 
commonly m more or less demented persons or m 
idiots, whose bram-activity is below the usual level 
Such persons, when their natural wants are satisfied, 
are apt, like many of the lower animals, to sleep 
away a large portion of their time. 

But some individuals of notable intellectual 
power may occasionally, even in a state of health, 
after greatly prolonged labours with previous de- 
pnvation of rest, continue to sleep soundly for 
twenty-four or even thirty -six hours. 

In many bram-affections, and in some cases of 
blood-poisoning, a condition of unnatural sleep 
bordering upon stupor may be present for many 
days. Obscure cases in which sleep is prolonged 
for weeks, or even months, are occasionally met 
with in this country. This rare condition only 
supervenes in persons of an obviously * nervous* 
temperament, and the state itself seems generally to 
be a kind of trance allied to catalep^. See also 
Negro- Lethargy ; and Trance 

II. Amount of Sleep Defteotlve.— Under 
this head we have to do with two kinds of fadure — 
a defect of quality [disturbed or restless sle ^) ; and 
a defect in quantity [voakefulness^ msomma^ penngi* 
hum) These two defects often co-exist, (iiough m 
many cases we may have the former conmtioft 
existing alone. 

(a) Disturbed or restless sleep — This is a very 
common complaint, apt to occur m persons of aU 
ages, and under the influence of many different 
causes, some of the most frequent of which are 
these: Indigestible food, or food of excessive or 
unaccustomM quantity, taken not long before going 
to bed ; painful conditions of any ^d, wlwther 
due to mere neuralgia or to serious oigtuaic disease 
of any organ ; discomfort induced by undue 
cold or excessive beat ; mental excitement or wony ; 
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chronic alcoholism ; the menopause ; prolong|^ 
overwork (mental); 6Ter-&tigue (bodily); febrile 
conditions ; inflammations ; gou^ states of the 
system ; imperfect action of the liver and various 
forms of d)^pepsia ; excessive haemorrhages ; acute 
and chronic illnesses of various kinds, such as 
delirium tremens, bronchitis, polyuria, and different 
forms of heart-disease ; the state of convalescence 
from many acute diseases; the taking of tea or 
cofiee, either too strong or too late at night. 
Lastly, sleeping in a novel or uneasy condition, or 
in the midst of unaccustomed noises, may also be 
mentioned as not infrequent causes. Under any 
of these various conditions sleep may be fitful and 
disturbed, the arsons often starting or turning 
about uneasily, dreaming much, and from time to 
time waking under the influence of dreams of a 
distressing or oppressive character. In one of the 
most extreme of the latter conditions, especially 
when it has been evoked by indigestible fo^, the 
state known as nightmare is induced. See Night- 
mare. 

Treatment. — The treatment of disturbed sleep 
must of course vary widel]^ according to the nature 
of the influences under wmch it has arisen. These 
may at times be easily corrected, but in other cases, 
where the disturbed rest is dependent upon pain 
difficult to annul, or upon some acute or chronic 
disease, it may be impossible or extremely difficult 
to ensure sound sleep, notwithstanding the best- 
directed efforts to correct or neutralise the disturb- 
ing causes in operadon. It may then be necessary 
to have recourse to some of the measures recom- 
mended under the next heading. 

{b) Imtmnia or wakefulness . — Under this head 
we may have either complete or partial insomnia. 
The condidoD is complete when the person gets 
no sleep at all for night after night, as in acute 
mania, delirium tremens, in those suffering from 
some very severe pain, or in persons under the in- 
fluence of profound grief or mental anxiety. On 
the other l^d, we may have partial insomnia of 
different kinds. In the one set of cases the persons 
who suffer from it may lie awake for long periods 
(one to several hours) before being able to get to 
sleep at all, and then sleep may m more or less 
sound and continuous dll morning. In other cases, 
padents do not experience so much difficulty in 
getting to sleep, though after they have slept for 
one, two, or more hours they awake and cannot 
again ftdl asleep, or only into sleep of a fitful or 
restless nature ; they may, however, lie awake in a 
state of mental depression, or even actually tortured 
by gloomy or hornble forebodings. 

Various cases are on record in which absolute 
insomnia has lasted not only for days but even for 
weeks, interrupted only by mere snatches of sleep 
during brief intervals. 

In this whole class of cases, however, the 
suffereis themselves are apt to form exaggerated 
estimates of the amount of their wakefulness, and 
to become more or less hypochondriacal upon the 
suUect 

Treatment. — In many of these cases the art of 
the phydcian is very severely taxed. Whenever it 
is posable, insomnia should be corrected 1^ ft 
studious attendon to the general health and habits 
of the padent, and by endeavouring to ensure the 
pres^ce, as for as possible, of we physiological 
conditions which fovour sleep. Mes^ repose, 
bodi]^ comfort, a sufficient degree of warmth, ft 


certain amount of fodgue, combined with perfect 
quietude — one or more of these conditions will be 
mund in different cases either important aids or 
essendals for the produedon of sleep. To ensure 
the first of these conditions, it may be needful to 
prohibit all study for some hours before retiring to 
rest. An evening walk, so as to induce a certain 
amount of bodily fotigue, is, where it can be had 
recourse to, often beneficial ; while in other cases 
a warm bath at bedtime, followed by friction of the 
skin, may greatly facilitate sleep. Sometimes a 
mere hot foot-bath, with or without mustard, will 
prove beneficial. A cup of warm beef-tea, gruel, 
or some weak stimulant (such as hot whisky and 
water or a glass of stout) just before going to bed 
may also have a salutary influence, and the gruel 
may be repeated, or taken preferentially, during the 
night. Monotonous sensorial impressions (sounds 
or gentle frictions) ; or a monotonous dwelling of 
the mind upon certain uninteresting imaginary sights 
or verbal repetitions are, again, sometimes found 
to act as provocatives of sleep, though in other 
cases they completely fail. 

In debilitated or neurasthenic conditions of the 
system, a patient’s ability to sleep may often be 
greatly improved by the administration of such 
nervine tonics as arsenic and strychnine in combina- 
tion with digitalis or sumbul; and some patients 
suffering from worry or overwork have derived great 
benefit in the way of improved sleep by taking 
spirits of turpentine (nt 30) in capsules at bed- 
time. 

Where the preceding measures are unavailing, 
recourse must be had to hypnotics and sedatives, 
such as bromide of potassium, chloral hydrate, 
opium in one or other of its forms, morphine, In- 
dian hemp, amorphous hyoscyamine, hyoscine, &c., 
in doses appropriate to the age and condition of the 
patient. In the more urgent cases the doses of such 
hypnotics may have to be repeated till sleep is pro- 
cured ; but in many of these urgent conditions the 
sedative influence of packing in the wet sheet must 
not be forgotten. In all cases of insomnia apart 
from drug-treatment it is important, till a better 
habit is established, that the patient should abstain 
from tea or coffee, or take them only weak and in 
small quantity. 

Several other most useful remedies of this class 
have been in use during recent years, the most 
important of which are sulphonal, trional, paralde- 
hyde, cbloralamid, chloralose, and chloretone. Of 
these, sulphonal (gr. i5*-30) often acts well, and 

f reduces less depressing effects than chloral hydrate, 
t has, however, of late years been to a considerable 
extent superseded by trional (pjven in the same 
doses), because of its more rapid action and more 
speedy elimination from the s^tem. Paraldehyde 
(ui 40->i20) is a very safe hypnotic to give where 
such a drug is required in patients suffering from 
heart- or lung-disease, but the great objection to it 
is its very nauseous taste and c^our. Cbloralamid 
(gr. 20'45), given in a slightly acidulated solution, 
is^ free from these objections, and is equally safe, 
though perhaps leas reliable. Chloralose may be 
given in cachets or tabloids (gr. 6-fl), as also may 
chloretone, though in larger doses (gr. 8>i8). The 
writer has found them both safe and reliable 
h^notics, capable, in suitable cases, of producing 
six or seven hours of sound sleep. For occasional 
use in time of need they are undoubtedly of great 
value. Such remedies, however, ought never to 
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be taken except under the orders and directions of 
a medical man, who alone would be able to judge 
as to the most suitable drug, the proper dose, and 
the mode of its administration With some of these 
dr^, a dose on alternate nights is found to be 
sufficient ; and in all cases it is of the greatest im- 
portance to obtain the desired result with the 
mmimum quantity that will prove effective. Again, 
wherever hypnotics are had recourse to, it is of great 
importance to see that their use is not continued after 
the need for them has passed It not infrequently 
happens, for instance, that much of a patient’s in- 
somnia may be due to a bad habit of the system, 
which yields after it has been broken m upon by 
the use of hypnotics for a short period. Abrupt 
discontinuance is generally most inadvisable , there 
should rather be a gradual diminution of the dose, 
with or without the knowledge of the patient. Sea 
Hypnotics , and Sulphonalism. 

III. Sleep Unnatural In Character.— 
Under this head we have to do with various unnatu- 
ral conditions, in which the abeyance of the cere- 
bral functions that occurs during sleep is more 
partial than that which normally exists. In dis- 
turbed sleep the physiological condition pertaining 
to and provocative of sleep is generally less pro- 
found than It should be, just as in other cases of un- 
usually deep sleep (akin to stupor) such a condition 
is generally more profound than natural* In the 
cases to which we now refer, however, the brain- 
condition productive of sleep is partial in its area : 
portions of the brain that are usually involved in 
the physiological condition peculiar to sleep remain 
exempt, so that the sleeper exhibits powers which 
sleep usually annuls Hence we may have som- 
niloquy or sleep -talking ^ somnambulism or sleep- 
walkings or what are known as night-terrors. 

In those who exhibit the first of these phenomena, 
dream-thoughts are capable of evoking correlative 
acts of speech, and such persons will sometimes 
allow a listener to hold a sort of conversation with 
them, of which in the waking state they recollect 
nothing. This dream-conversation may be more or 
less coherent Dreams themselves, too, vary much 
in their coherency in different individuals. In some 
persons, whose sleep is to that extent unnatural, 
powers are display^ during this condition which 
even surpass those of the waking state. Mathema- 
tical proolems have been solved during such sleep ; 
poems and music have been composed and written 
out, which have altc^ether surpnsed the same per- 
son when awake. In all these states we have to do 
with a morbid condition of sleep, partial in its 
area, in which there is the further peculiarity that 
certain faculties are in a condition of exalted activity 
The alliances here are intimate with the conditions 
that are now studied under the name of * hypnotism,* 
but which were formerly included under the terra 
< animal magnetism.* See Magnetism, Animal. 

Many of the above remarks apply to somnambu- 
lism also. Here the morbid slce^r possesses an 
unwonted power of callmg his muscles generally 
into activity in response to his dream-moughts. 
Sight in relation to me dream maybe good, though 
unrelated visual impressions are not taken cognis- 
ance of. Muscular sense-impressions also are freely 
acted upon \ but the sleep-walker may be quite 
deaf to all ordinary auditory impressions. 

Treatment.— T hese are to be regarded as dis- 
tinctly morbid conditions, and the persons mani- 
festing them may often be cured by attention to the 
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general health, and the use of remedies Calculated 
to give tone to, and allay the irritability of, the 
nervous system. A line of treatment, in fact, not 
very dissimilar from that to which one would have 
resort in convulsions or epilepsy will often suffice 
to cure these mmor manifestations of nervous dis- 
order. 

Finally, sleep may be disturbed by certain pheno- 
mena occurnng to the person while he is actually 
m this condition, which, though scarcely to be 
spoken of as disorders of sleep, ought at least to be 
mentioned m this article. One of mmor significance is 
snonng, which at times may be so loud as to awaken 
the sleeper \ but another of far greater significance is 
the occurrence of convulsive or epile^ic attacks, 
which in some patients occur only during sleep. 

H. Charlton Bastian. 

SLEEPING S\CKHESS—See Negro-Lbth- 

ARGY, 

SLOUGH (Sax slogy a foul hole or hollow). — 
mass of dead matenal occurring among living 
tissues. A slough may be in the form of a large 
mass ; or m shreds, as m ulcers and septic woun£. 
See Gangrene; Ulcer and Ulceration. 

SMALL-POX — Synon ; Variola; Ft. La 
petite virole ; Ger Blattem, 

Etiology — Except in the case of those pro- 
tected by vaccination , immunity is rare. One attack 
does not invariably protect for life The writer has 
observed 92 cases of recurrent small- pox out of some 
12,000 {See Immunity, p. 722.) Dark-coloured 
races seem especially liable to the disease. 

Seasonal prevalence. See PERIODICITY IN 
Disease, p 1190, fig. 2. 

Age — No age exempts from attack, apart from 
protection by recent vacanation The younger the 
child the greater the risk of a fatal issue. The foetus 
IS sometimes attacked in utero Some infants re- 
sist vaccination and exposure to small-pox, and some 
are born bearing vesicles or scars, showing that they 
have suffered from the disease dunng uterme life. 

Sex. — In early life sex appears to cause no differ- 
ence in susceptibility After puberty more males 
than females are attacked 

Nature of Virus — The coniagium of small- 
pox has not, up to the present, been isolated. 
Practically the only micro-organisms discovered 
are such as belong to suppurative processes, but 
thus far the bactenological study is very incom- 
plete. The virus of small-pox exists m the secre- 
tions and excretions, and is given off freely from 
the lungs and the skin. It is said to be most 
active at the penod when the clear contents of the 
pocks begin to turn cloudy, but whether the disease 
can be communicated before the eruption app^urs 
13 doubtful; opinion mclmes to the alfini^tive. 
The disease may be commumcated after death. A 
fine desquamation occurs during convalescence and 
may be a source of infection. 

Morbid Anatomy. -The skm and those por- 
tions of mucous membrane that are in direct contact 
with the external air, viz* the lining of the mouth, 
pharynx and trachea, are sometimes found softened, 
congested, and covered with inflammatory exu- 
dation. Such internal parts as may have been 
inflamed exhibit evidence of such change. The 
pleural cavity, for instance, may be fiUed widi 
serum, but as a rule the viscera are found free fiom 
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eveiy appearance of special disease. Among very 
many poshmortem examinations made, in no case 
had the disease extended to the intestinal mucous 
membrane, but pustules were found in the nose 
and mouth, on the tongue, tonsils, soft palate and 
pharynx, also in the trachea and bronchi, the upper 
part of die oesophagus, and in the lowest part of the 
rectum, in the vagina and on the vulva ; they are 
never found in the bladder, and only in the urethra 
near the meatus. The spleen is enlarged and soft, 
and of a lighter colour than natural Renal changes 
are not common. In the haemorrhagic type there 
may be found haemorrhages of various sizes scattered 
over the serous covering of different viscera, in 
the connective tissue, into the muscles, and beneath 
the capsule of the kidneys j also throughout all the 
mucous membranes, from mouth to rectum, and in 
the uterus and Fallopian tubes, the ovary and testi- 
cles, the pelvis and calices of the kidneys, and the 
ureters. In the later stages of the disease the cor- 
puscles have a tendency to form irregular clumps 
instead of rouleaux. 

Symptoms. — There are five well-marked stages 
of small-pox : (i) Incubative 5 (2) Prodromal ; 
(3) Eruptive; (4) Suppurative; (5) Desiccative. 

1. IncuhcUive . — The incubation-period occasion- 
ally varies a little, but is almost invariably twelve 
days. See Incubation, and p. 727. 

2. The Prodromal or initial stage is ushered in 
with frontal headache and sickness, which are 
severe, particularly in young children. Backache, 
which in the case of older patients awakes suspicion, 
is absent in children. The position of the pain is 
said to be sometimes indicative of the type of case : 
thus, if in the lumbar region, the attack will be very 
severe ; in the dorsal less so ; while if it be located 
entirely in the cervical, a very mild form may be 
anticipated. The combination of headache, sick- 
ness and backache is so significant that if these are 
alone present, precautionary measures may with 
advantage be adopted. The temperature rises 
rapidly and may r^udi 104® F. or 106® F. by the 
end of twenty-four hours, the pulse is frequent, and 
the tongue is creamy or dry. The premature ap- 
pearance of the menses is also a frequent event, 
said to be due to a direct action of the variolar 
poison upon the genital functions. Not infre- 
quently Acre is coma, preceded by convulsions in 
children, and in adults delirium. Albuminuria 
may be present. The chlorides in the urine are 
riiminishra, but the other solid constituents remain 
proportionally undisturbed. 

fyodrcmal rashes. — In this stage peculiar initial 
rashes are by no means uncommon, and from a 
prognostic and diagnostic point of view ve^ im- 
portant. According to McNeill they may be divided 
into (l) the Erythematous \ (2) the Petechial \ and 
(3) the Petechio-erytkematous rashes. 

( I ) The Erythematous rash^ when fully developed, 
is of a bright red colour, which disappears moment- 
arily on jsressure. In some cases the redness is 
uniform, like erysipelas; in others it is punctate 
like scarlet fever ; and in others again it occurs in 
ches and crescents like measles. The sites chosen 
this rash when any part of the body is specially 
affected are the extensor surfaces of the arms ana 
legs. In some cases the redness is smooth and 
uniform for some inches round the arms above the 
wrists, and the legs above the ankles, although 
mottled and scanty elsewhere. In odier cases it 
covers the whole b^y. 


(2) The Petechial rash is of a brownish-red colour 
when discrete. If thicklv set it has a blue or purple 
tinge. The site chosen by this rash is very charac- 
teristic. It almost invariably selects the lower part 
of the abdomen and the groins to about an inch or 
two below Poupart^s ligament. The lower margin 
runs from a point near the pubes in front of the 
thighs in an oblique line upwards, outwards and 
backwards, parallel to Poupart’s ligament, to about 
an inch al^ve the great trochanter, and then up- 
wards to near the middle of the crest of the ilium. 
In rare cases the rash extends higher in the abdomen, 
and sometimes covers the flanks up to the axilUe, 
and the chest to the edge of the pectoral muscles. 
As a rule it does not reach further back than the 
edge of the latissimus dorsi. In very exceptional 
cases is any part of the body affected by this rash 
while the groin remains free. 

(3) The Petechio-erpthematous rash in the height 
of its development is redder than the petechial. 
This redness is dark, with a tinge of purple, and 
sometimes is almost blue in the groins. The erythe- 
matous rash covers a wider area than the petechial, 
and the colour varies, according as the erythema is 
more or less mixed with petechke. The ery- 
thema fades, but the petechise are persistent on 
pressure. The site chosen by this rash is not so 
well defined as in the case of the petechial. The 
parts in which the petechise are seen in the redness 
are as a rule similar to those parts affected by the 
petechial rash. Sometimes, however, there are no 
petechim in the groin, while they are present on the 
sides of the chest, on the inner surfaces of the upper 
arms,and in the axillae. The rash reaches lower aown 
on the thighs and further up on the chest than the 
petechial rash. It sometimes surrounds the body, 
leaving the back above the spines of the scapulae free 
and the buttocks below the line of the trochanters. 

The duration of the initial rashes varies. The 
erythematous rash remains bright but for a short 
time ; it simply fades to light red and disappears 
without leaving any pigmentation. The petechial 
and petechio-erythematous rashes begin to fade 
slowly one or two days after their first appearance, 
leaving considerable pigmentation and mottling of 
the skin, which disappears after periods varying 
from three to twenty days in different cases. 

The prognostic value of the Initial rashes may 
be summarised as follows ; — 

(i) If the patient has a purely erythematous rash 
he is more likely to have a slight attack of small- 
pox than if he have any other initial rash or none 
at all. 

(ii) If the rash is petechial the case is about 
twice as likely to be a confluent or semi-confluent 
attack, but the ultimate result is likely to be almost 
as favourable as in general cases. 

(iii) If the rash is petechio-erythematous the case 
is almost three times more likely to be severe than 
in general cases, and the termination is more likely 
to be unfavourable.^ The darker the redness, and 
the more persistent it is on pressure, the more likely 
is the case to be severe. If a purely petechial rash is 
on one part of the body and a purely erythematous 
rash on another, the prognosis is more favourable. 
In forming an offinion, other circumstances besides 
the initial rash must be considered and weighed. 
These rashes appear with great irregularity—some 
epidemics affording numerous instances, others very 
few ; hence the scanty reference to them in the re- 
cords of older epidemics. 
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3. T)u Eruptive Stage * — The peculiar eruption 
invariably appears after the completion of forty- 
•eight hours of initial fever, and it should be re- 
membered that the statements made by patients as 
to Its accession put it, as a rule, later than it really 
occurs, the spots being so minute that they often at 
first escape observation. The forehead and hairy 
scalp are Dy far the most common sites for the first 
appearance of the rash. After these come, in order, 
the backs of the wnsts, the trunk and arms, and 
finally the legs. With the advent of the rash comes a 
marked fall of temperature, the normal not infre- 
quently being reached by the time the exanthem is 
fully out. At the same time the mucous membranes 
become affected, the eruption appearing in the 
mouth, on the pharynx, cheeks, li]^, tonsils, oeso- 
phagus, vulva, vagina, anus, and extreme end of the 
urethral canal. The papules are at first slightly red, 
so minute that they may be easily overlooked, but 
yet conveying a distinct sense of irregularity to the 
finger as it is passed over the surface, as though 
millet-seed or small shot were embedded in the 
skin , if the patient, however, be cold, with con- 
tracted facial capillanes, the eruption may not be so 
easily detected. More slowly, usually some hours 
later, after the primary papules have appeared on 
the face, those on the legs develop, and last of all 
on the feet. The full efflorescence is reached usually 
in from 48 to 72 hours, and portions of skin upon 
which mechanical irritation or pressure has existed 
<as from bands of petticoats, garters, collars) will 
reveal very closely congregated papules, strikingly in 
contrast with other parts further, although the 
eruption may be considerable on the back, breast, 
arms, and trunk, it is always very sparse on the 
abdomen On the third day of the rash, vesicles 
are formed filled with clear fluid , these enlarge 
until the fifth day, by which time they have attained 
the size of a pea, and are semiglobular and um- 
bihcated, in a greater or less number. 

4 TAe Suppurative Stage — About the eighth or 
ninth day of the eruption, the contents of the 
vesicles become purulent, the areola seen at first 
surrounding the pocks is more extended and of a 
deeper colour, the umbilication is lost and the pus- 
tules have a flattened top, appearing of a greyish- 
yellow colour These changes are first noticed on 
the face and follow the order in which the erup- 
tion appeared If the eruption is discrete, the 
temperature of maturation does not as a rule rise, 
•except for a few hours, and convalescence is not 
therefore retarded. If there be a plentiful crop of 
pustules there is generally a considerable degree of 
swelling of the face which also extends to the scalp, 
often involving the eyelids in such a manner that 
the eyes are completely closed. This subsides about 
the tenth or twelfth day, by which time the hands 
And feet are seen to have participated. Some pain 
in the throat with dysphc^a is common when the 
swelling of the face anses, and at the same penod 
an amount of viscid saliva dribbles from the mouth. 

5. The Desiccative Stage be^ns about the eleventh 
or twelfth day, sometimes earlier ; the facial pustules 
first commence to dry up and r^idly proceed to 
form crusts or scabs, which fall off after a variable 
time. Some of the pustules are always liable to be 
prematurely broken by accident or the patient’s in- 
terference, and these will consequently crust over 
•earlier than they otherwise would have done So 
that in fixing the period of desiccation, those pus- 
tules only must be regarded of which the natural 


progress has not been interfered with. Red spots 
are always left which are somewhat elevated as long 
as the skin remains swollen, but after a time either 
disappear, without leaving a trace, or else change 
to depressions varying with the amount of damage 
done to the true skin by^ ulceration Those with 
long-adherent crusts invariably leave deep cicatrices 
with inverted edges, and a punctated seamed base ; 
such are particularly observable about the alse nasi 

Varieties.— A slight innovation on the usual 
nomenclature of the various kinds of the disease is 
ventured upon, as it is difficult to classify one or 
two under the usual divisions employed. 

They may be described under eight headmgs ; 
(i) Discrete; (2) Confluent; (3) Semi-confluent; 
(4) Haemorrhagic or Malignant ; (5) Haemor- 
rhagic pustular ; (6) Modified (Varioloid) ; 

(7) Variola Aquosa ; (8) Corymbose 

1 The Discrete form may be taken as the 
standard for descnptive purposes, as the number 
of such cases forms by far the larger proportion of 
those attacked and has already been considered 
in the foregoing paragraph 

2 The Confluent form commences like the 
discrete, but the initial symptoms are invariably 
more grave and pronounced ; indeed, it may be 
said that the intensity of the symptoms in the pro- 
dromal stage IS in direct proportion to the subse- 

uent eruption, and that high temperature and severe 

isturbances usually (but not invariably) indicate con- 
fluent small-pox The eruption appears earlier and 
spreads more rapidly than in the milder forms The 
papules are always discrete at first, but subsequently 
coalesce , but however numerous they may be on the 
face, hands, and feet, they will always, as in the 
discrete form, be found less scanty on the extremi- 
ties, and very sparse indeed on the abdomen. The 
temperature falls but little on the advent of the 
rash, remaining persistently high from the onset ; 
occasionally, however, there is so marked a reduc- 
tion of fever that the mtient fancies he is pro- 
gressing satisfactorily. % the eighth or ninth day, 
the pocks having attained their maxinium pustular 
size, and the bluntness of their summits giving way 
to a hemisphencal shape, there is a recrudescence of 
temperature, which perhaps reaches 104® or 105®. 
The pulse is very rapid, there is marked throbbing 
of the carotids, and great restlessness and insomnia 
are present About this time the peculiar charac- 
teristic constant greasy odour becomes accentuated, 
and violent delirium appears — demanding constant 
nursing. The writer has seen this derangement 
assume both a grave homicidal and suicidal ten- 
dency. Salivation in adults is often profuse, the 
cervical and inguinal glands enlarge, and great 
tumefaction of the head and face appears — so pro- 
nounced is this general swelling that the patient 
cannot see, hear, or smell The presence of the 
eruption on the mucous membrane renders swallow- 
ing, breathing, and micturition almost impossible, 
and makes up a sum total of misery perhaps un- 
equalled by any other disease In ftital cases by 
the tenth or eleventh day a typhoid condition 
ensues In other instances the maturation of the 
pustules goes on for a day or two satisfactorily, then 
suddenly the pulse falters, the pustules collapse, the 
extremities become cold, and the patient dies. A 
fatal termination occurs as a rule on the eleventh 
day in vaccinated subjects, on the ninth in the on- 
vaccinated. In favourable cases, about the devendi 
day the secondary fever abates* 
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Between the Confluent and the Discrete forms 
there is necessarily constructed a third class, or ^ 

3. The Semuconflueni cases, in which some of 
the pustules stand distinct, others coalesce, the con* 
fluent patches being more or less numerous. There 
is in consequence a very appreciable gradation of 
risk to life, as when the confluent patches are many 
and extensive the form may be divided hy a fine 
line only from that of the true confluent ; indeed, 
this class furnishes a large mortality — in some 
epidemics reaching as high as 16 or 18 per cent. 

4. Hamorrhagic or Malignant form (Synon. : 
Variola Nigra ; Variola Hsemorrhagica ; Black 
Small-pox j Purpura Variolosa). — The initial sym- 

f )toms are very pronounced ; there is great pain in the 
umbar and praecordial regions, and almost constant 
vomiting ; the rash appears after forty -eight hours of 
high fever, but it is only on careful inspection that 
a few scattered papules are discovered in the usual 
situations, while tne intervening skin is of a dark 
brick-dust colour. About the third or fourth day the 
greater part of the body is ecchyniotic, emitting an 
almost intolerable odour, in which the breath par- 
ticipates. The face is not only somewhat swollen, 
but dark purplish in colour, the conjunctivge are 
swollen and black, hemorrhage having taken place 
beneath them, and the comee appear as if sunk in 
dark-red pits, from which blood often trickles down 
the cheeks. Hemorrhage also occurs from the 
mucous surfaces, from the bowels, stomach, lungs, 
kidneys, and bladder, and in women from Uie 
vagina — occasionally from all combined. If the 
patient lives until the third or fourth day, a few 
vesicles may be seen ; these are, however, invari- 
ably scanty and abortive, and to the inexperienced 
add litUe to aid in the diagnosis of the disease. 
The temperature is very variable, sometimes high, 
sometimes sub-normal, and the mental faculties are 
invariably painfully lucid up to the moment of disso- 
lution. Young and strong persons, with dark eyes, 
hair, and complexion, are more frequently the vic- 
tims of haemorrhagic small-pox. 

5. Hamorrhagic pwtular form. — This form of 
the disease, from which recovery often takes place, 
presents certain common features and peculiarities. 
It is so named from the fact that the contents of the 
pustules become black-centred, caused by a complete 
stasis of the blood in a cluster of engorged capil- 
laries. The hsemorrhage occurs during the change 
from vesicle to pustule, the eruption then aborting 
and convalescence being soon established. In this 
mild form there is rarely hsemorrhage from mucous 
surfaces and the constitutional symptoms are not 
more marked than in an ordinary case of moderate 
severity. The blood-containing pocks are also 
formed on the lower extremities from mechanical 
causes, as by running about when in a state of 
delirium, or after much handling by attendants. 
When with this condition haemorrhage into the 
skin, beneath the vesicles or pustules and from the 
mucous membranes, occurs, the cases prove fatal in 
the great majority of instances, death generally 
taking place as soon as the pustular stage is reachea 
or even sooner. 

6. Modified small-pox is that which occurs 
subsequent to a more or less successful vaccination, 
and is seen in the bulk of patients admitted 
into small-pox hospitals. This was shown by the 
writer in an analysis of 10,403 cases, of which 
>6,939 were beyond question vaccinated in some 
form or the other. The initial symptoms of such 


may be severe, but are not usually so ; and the in* 
fiuence of the vaccination being still retained, 
renders the course of the disorder less dangerous 
and diminishes the intensity of the primary fever. 
When the eruption appears the difference between 
variola and varioloid Mcomes apparent : the rash is 
sometimes exceedingly scanty j owing, however, to 
the bad quality of the primary vaccination or to the 
exhaustion of its protective power, cases are seen in 
which the eruption is very copious and exceptionally 
confluent. These cases seldom, however, in early 
life fail to follow a very different course from that 
of true variola. On the fifth day the papules be- 
come vesicles, which in a day or two dry up, while 
the almost complete absence of secondary fever 
is both its constitutional peculiarity and the main 
source of the patient's safety, 

7. Variola AqiMsa is a very fatal form in 
which the eruption never becomes pustular. It is 
characterised by large, watery vesicles, tending to 
form patches ; the skin of the hands and knees 
looks as if it had been macerated for a long time 
in water, the epidermis completely separating from 
the cutis on pressure. The eruption in such cases 
is scarcely elevated above the surface of the skin of 
the face and body ; it is flattened and without defini- 
tion of form. The temperature is generally low, 
there is marked depression of the vital powers from 
an early stage, the extremities are generally cold 
and the patient very uneasy and restless. 

8. Corymbose is a very rare form of the 

disease, the peculiarity being that the eruption is 
arrang^ in clusters like berries. The mortality it 
causes is quite out of proportion to the amount of 
rash. Vaccinated persons are more fret^ucntly at- 
tacked than the unvaccinated, and there is a great 
tendency to the formation of symmetrical patches. 
Some capital has been made by anti-vaccinators in 
reference to this class of case by pointing out that 
in Marson’s patients, as in others, they occurred 
more frequently in the vaccinated. This was 
owing only to the small number of this curious 
form of small-pox being observed by him and 
others. 

Diagnosis. — In a well-marked instance the dia- 
gnosis is very easy. In the less severe cases reliance 
must be placed, not on a single sign or symptom, 
but on the collection and comparison of all. Dur- 
ing the initial stage the difficulty may be great, yet 
an error at this stage may be followed by 
disastrous results, not only to the patient but to 
others, to whom the disease may be inadvertently 
communicated. A character peculiar to small-pox 
is the suddenness of the invasion, accompanied by a 
peculiar and generally persistent state of praecordial 
trouble, and one of the almost constant precursors 
is backache ; these, combined with frontal headache, 
high temperature, rapid pulse, and a general feel- 
ing of severe illness, are symptoms of marked im- 
portance. Still, they are not sufficiently definite to 
warrant a reliable diagnosis of small -pox until the 
appearance of the characteristic eruption. Measles 
b the disease with which variola is most frequently 
confounded, and the appearance of the skin during 
the early stage of eruption is certainly very like 
it, but the maculse in the former are developed 
simultaneously on the face, trunk, and extremities, 
and are accomiianied by running at the eyes and nose, 
and a harsh, oxy cough ; the exanthem also appears 
on the fourth day, while that of small-pox foUowss 
on the third day, or after forty-eight hours’ illness» 
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In measleS) again, the ^pules are not so elevated, 
and therefore are not so distinctly felt as in small-pox. 
Very important, too, is the degree of fever m 
variola in the initial stage ; although it may at first 
reach 105® or 106° F. the temperature falls soon after 
the eruption appears, while in measles it continues 
the same or even rises. 

Varuella often leads to difficulty in diagnosis. 
See Chicken-pox, p 279 

In the form of syphilitic eruption which looks 
like small-pox, the rash is scattered symmetrically 
over the face, limbs, and trunk ; it may be discrete 
or confluent , the papules are hard and shotty at 
first ; they have depressed centres ; they form ad- 
herent scabs, and they leave scars. The eruption 
differs from variola in the slowness of its evolution, 
in its long persistence and its very slow decline. 
It IS only in its early stages that mistakes in 
diagnosis are likely to occur. 

In Glanders the initial symptoms somewhat re- 
semble small-pox, and the rash consists of hard 
papules, which, however, speedily become ulcers 
\see p. 579) Like varicella, this rash appears in 
successive crops ; and there is no defined peri^ (forty- 
eight hours) of prodromal fever as m variola Cer- 
tain drug-rashes — copaiba and iodide of potassium — 
are like small-pox, while vaccination with calf- 
lymph may develop an erythematous rash known as 
Roseola vacctnosa appearing from the 8th- 1 2th day, 
which has been mistaken for the eruption of variola. 

Erysipelas simulates small-pox by causing red- 
ness, swelling, and fever, but all the other sym- 
ptoms are wanting , and other diseases associated 
with pain in the back have given nse to enors m 
diagnosis See Lumbago 

Prognosis —The factor of the highest im- 
portance IS the presence or absence of one or more 
typical vaccine-scars Unmodified small-pox is an 
exceedingly fatal disease Mortality, p 1028). 
The disease is more fatal at the beginning and 
during the height of an epidemic than at its close ; 
periods of the year also appear to exercise some 
influence on the mortality , therefore, in the con- 
sideration of the probable result of any given case, 
several circumstances must be kept in view, as» 

(1) The character and amount of vaccination 

(2) Age — Very few infants under one year recover, 
and from birth to five years the disorder is very 
fatal In old age the chances of recovery are 
slight. (3) Pregnancy, — The mortality in pregnant 
women is greater than in non-pregnant women, 
and gestation probably tends to impart the hsemor- 
rhagic character to the disease {see Pregnancy, 
Disorders of) (4) Eruption — The quantity and 
character of the rash must be regarded ; if scanty 
the disease rarely proves fatal. Confluence, on 
the other hand, is of the utmost gravity. Flattened 
pustules, lack of acumination, pasty- white eruption 
without swelling, and all forms of hsemorrnagic 
spots render recovery improbable. (5) £>€• 
lirtum is a comparatively harmless symptom. In 
confluent cases patients die from exhaustion and 
septicaemia ; rapidity, dicrotism and feebleness of 
pulse are critical signs, as also low muttering deli- 
rium, restlessness, insomnia, diarrhoea, absence of 
perspiration, and refusal of nourishment. 

^ Complications. sometimes asso- 
ciated with Pneumcntat is generally present. 
Pleurisy^ often purulent, is a tolerably frequent and 
dangerous complication. Diphtheria is an accre- 
dited complication. The wTiter has seen many 


laryngeal disorders in small- pox, but never any- 
thing resembling characteristic diphthentic mem^ 
brane Glossitis arises during the secondary fever \ 
the tongue becomes enormously swollen, causing 
dyspnoea and dysphagia. Few of those so attacked 
recover. Inflammaiton of the larynx^ leading to 
ulceration of the mucous membrane and necrose of 
the cartilages, is now and then seen ; in such the 
epiglottis and arytseno-epiglottidean folds are oede- 
matous, with the cartilages necrosed and surrounded 
by pus ; this generally occurs during convalescence, 
ana may terminate in either dysphonia or aphonia. 

Otorrhcea and its results are not infrequent ; but 
mastoid abscess is a very rare complication. 

Ulceration of the Cornea is a common complica- 
tion, and often leads to complete destruction of one 
or both eyes. It begins at various stages of the 
disease — the second week is, however, the most 
common —and runs a very rapid course. Starting 
as a conjunctivitis with itching and ]^otophobia, it 
extends in perhaps a few hours only to the covering 
of the eyeball . the swelling rapidly increases, and 
at the same time a copious purulent discharge occurs. 
On examination, a small spot of ulceration can be 
seen near the margin of the cornea ; this spreads 
with marvellous rapidity, destroying the several 
layers, and giving rise to hypopyon and panophthal- 
mitis It is very doubtful if, as stated by some, 
pocks form on the eyeball. The most favourable 
result is an interstitial keratitis. 

The abdominal viscera are rarely affected, but 
occasionally diarrhoea is very persistent (Edema of 
the legs, due to weakness and exhaustion, is some- 
times seen ; it may also be due to chronic nephntis, 
but the latter is a very rare sequela of small-pox. 
Permanent psychual disturbance is the result ocac- 
sionally of the delinum, and occurs in both mild and 
severe cases. Dementia occasionally results. Su 
Insanity in Special Diseases, p. 770. 

Boils are the most common of ^1 the sequelae of 
small-pox They are very numerous and painful, 
and protract the convalescence. 

Gangrene, usually of penis and scrotum, and ery^ 
sipelas of scalp and face are sometimes met with, 
and almost invariably after confluent small-pox, at 
the end of the second week. 

Orchitis is an occurrence of considerable fre- 
(^uency, especially in severe cases; it is occa- 
sionally met with in lads, but more often in adults, 
and appears and develops with the eruption. Reso- 
lution is the usual termmation. 

Baldness of a permanent character may result 
from small-pox, also loss of beard and whiskers. 

Treatment — There is no drug capable of 
exerting an influence over the course of the disease 
after the manifestation of the symptoms peraliar to« 
small- pox, but at certain stages vaccmation can 
prevent or modify it * for example, if the operation 
were performed within forty-eight hours after a 
person had been exposed to, and contracted the 
disease, his safety would be secured ; if delayed for;*, 
seventy-two hours the attack would be modified^ 
done later, however, it would be absolutely in- 
effectual, and serve only to bring vaccination into 
disrepute. The only two drugs that have justified 
a tnal are salol and sulphite of sodium. iW 
ordinary rules for nursing infectious patients must 
^ carried out ; the nurses should be protected ^ 
vacanauon [see Nursing the Sick; Fever, p. 
535). If the rarii come out thickly it will be wise 
to remove as much of the hair offuie head and foca 



SMALL-POX 


SNEEZING 


1506 

as possible. The diet should be light and nutri> 
tious ; foi ordinary drink fresh*maae lemonade is 
acceptable, and for children cold or iced water. 
Stimulants with eggs may be required ; the diffusible 
stimulants, as ammonia and ether, may be needed. 
Constipation should be relieved. Daily tepid spong- 
ing of the whole body must be insisted upon, and as 
it is common for boys and men who have long pre- 
puces to suffer from retention of urine from phimosis, 
this should be attended to, as also the state of 
the genital organs of women ; indeed the utmost 
cleanliness cannot be too strongly enforced. Dur- 
ing the stages of suppuration and desiccation pro- 
longed warm baths are appreciated, by which 
the local inflammation is often much reduced. In 
France the patient is sometimes completely washed 
two or three times a day in a solution of perchloride 
of mercury (I in 1,000). The use of a dark chamber 
is said to have modified the eruption ; the same 
results are perhaps obtained by excluding the ultra- 
violet rays, which have strong chemical action, by 
means of red window -glass and red curtains. The 
early convulsions of children are best met with 
bromide of potassium and henbane, while sleep in 
adults is obtained either by morphine or the ad- 
ministration of liquor opii sedativus. Chloral 
hydrate is an untrustworthy narcotic, and by no 
means devoid of danger. Care should also be 
taken not to push narcotics too freely, otherwise 
coma may ensue and a fatal collate. For the 
throat-trouble, ice constantly suckea, a gargle of 
carbolic acid and glycerine, or a solution of chlorate 
of potassium affords relief. Spraying with glycerine 
and tannin or alum is sometimes useful. In the 
violent delirium, so often associated with small- 
pox, mechanical restraint is often demanded to 
obviate unexpected results, and although alcohol 
too often plays an important part in the causation, 
no doubt it is partly occasioned by the intensity of the 
fever. Redaction of temperature usually resists the 
measures employed. Antip3n:etics avail but little, 
and are not devoid of danger ; even the cold bath 
is not efficacious, except for very short periods. In 
the stages of pustulation and scabbing intolerable 
itching is often complained of, and for its relief 
vaseline and carbolised oil, or some other greasy 
material is the most favoured. The result of con- 
siderable experience teaches that anti-pruritic re- 
medies are useless, and tend to promote rather 
than prevent both the pitting and the great irrita- 
tion that occurs. Lead-lotion, to which has been 
added liq. carbonis detergens, applied warm, very 
frequently answers better. In young children 
nothing avails if this symptom is much in evidence, 
and it portends an almost certainly fatal result. 
Gr^ory’s remark that * the masks and ointments 
formerly in use for that purpose (the prevention of 
pits and st^rs) are in reality more hurtful than 
beneficial ’ is as true now as when he made it 

Pain in the feet — sometimes very intense — is 
best relieved by a hot linseed poultice. 

Complications must be treated according to their 
nature. The most satisfactory procedure as re- 
gards the terrible affection of the eyes is the 
application of the yellow oxide of mercury to the 
uicer itself as soon as discovered^ supplemented by 
the frequent and free use of a lotion made of 
extract of belladonna (gr. x ad jj), applied as 
warm as possible ; this keeps the pupil well dilated^ 
diminishes swelling, and reduces the pain, which, 
however, is as often absent as present. 


Small-pox patients convalesce quickly and 
require few if any so-called tonics ; their large 
appetites are notorious. Warm antiseptic baths 
should be taken every second or third night during 
the stage of convalescence, and no patient should 
be permitted to mix with the healthy until every 
scab has fallen off and the skin is in a normal con- 
dition. Scabs are often found under the nails of 
both feet and hands, which sometimes are cast off. 

The disposal of the dead claims attention, and 
certain precautions are imperative. Delay in burial 
should be most strenuously opposed, and cremation 
by all means carried out if possible. See Public 
Health ; Disposal of the Dead, p. 1346. 

For the disinfection of the room occupied by a 
small-pox patient, see article Disinfection, pp. 
412-41 s ; and Public Health, p. 1345. 

w. Gayton. 

SMELL, Disorders of. — See Nose, Diseases 
of; and Olfactory Sense. 

SNAKE-POISONS.— VENOM, Effects of; 
Venomous Animals. 

SNEEZING, Paroxysmal. — Synon. : Fr. 
Coryza Spasmodique ; Ger. Niesekrampf 

Definition. — An affection characterised by fre- 
quent and uncontrollable attacks of sneezing, out 
of proportion to any nasal secretion. 

.Etiology. — The causes of excessive sneezing 
may be broadly classified as extrinsic and intrinsic. 
Extrinsic causes include especially various vege- 
table substances in the form of powder, of which 
tobacco-snuff is the type, and the pollen of certain 
plants the most frequent example {see Hay Fever). 
The intrinsic conditions in connection with which 
the affection occurs vary considerably. In some 
cases it is associated with whooping-cough or 
asthma, and it is especially common in young 
persons. Paroxysmal sneezing, especially in the 
early morning, is occasionally associated with epi- 
lepsy. It has been met with in pregnancy, and 
even during more than one pregnancy m the same 
person, ceasing in the intervals, and has been sup- 
posed to replace morning-sickness (Barnes). In 
some persons a bright light or intense colour is 
sufficient to determine an attack of sneezing, ap- 
parently by some abnormal sensory association. 

Symptoms. — The morbid sneezing has no special 
characters. It is distinctly a reflex act, being 
usually excited by some slight impression cn the 
fifth nerve. A catarrhal condition of the nasal 
mucous membrane is common. The secretion has 
been thought to be, in some cases, of a special 
character, but its nature is unknown. 

Treatment, — The attack itself may usually be 
cut short by a strong impression on some branch 
of the fifth nerve ; when this fails, a mustard 
poultice to the back of the neck, or an emetic, may 
De employed, if the attack is sufficiently severe. 
Atomii^ astringent nasal inhalations, or the vapours 
of creosote or iodine, are useful, but the most 
effectual agent is the application to the nasal 
mucous membrane of a solution of hydrochloride 
of cocaine by a nasal douche. The general health 
should be put right, and a course of bromide of 
potassium is often useful, combined with iron, 
quinine, or arsenic. See Catarrh; and Hay- 
Fever. 

W. R. Gowers. 
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BNUFFLE8 — A popular term for the condition 
in which a nasal discharge exists in children suffering 
from congenital syphilis. See Syphilis. 

80 DEN In Taunus, Germany —Common 
salt waters. See Mineral Waters. 

SOFTENING — SVNON. : Fr. Ramolhssement \ 
Ger Erwetchung. See Brain, Softening of. 
Spinal Cord, Softening of ; Fatty Degenera- 
tions ; Thrombosis ; and Embolism. 

SOMNAMBULISM — Sleep-walking. See 
Sleep, Disorders of. 

SOMNILOQUY -Sleep-talking See Sleep, 
Disorders of 

SOMNOLENCE — An unnatural drowsiness or 
disposition to sleep See Sleep, Disorders of 

SONOROUS RHONCHUS— A variety of dry 
rdle or rhonchus, of a low-pitched character, re- 
sembling snoring and similar sounds, and produced 
in the larger air-tubes See Physical Examina- 
tion , and Rhonchus 

SOPOR (Lat ) — An unnatural deep sleep, from 
which the patient can only be roused with difficulty 
See Consciousness, Disorders of 

SOPORIFICS {sopor, heavy sleep) — Synon • 
Fr Soporifiqius ; Soporatives ; Ger. Etnschlafernde 
Mtttel — Agents that promote sleep See NAR- 
COTICS ; and Sleep, Disorders of. 

SORDES (Lat filth) — Definition — Crusts 
which form upon the lips and teeth of persons 
suffering from extreme exhaustion 

Description. — Sordes occur commonly in what 
is called the typhoid state, whether this be due to 
typhoid fever or to the intoxication produced by the 
poisons of any of the pathogenic organisms which 
multiply in the body Sordes appear first as thin, 
l^ht-yellowish crusts upon the prolabia, generally 
in close proximity to the teeth , gradually increase 
in thickness and in area, and, changing their 
colour to brown, or even black, at length extend 
to the adjacent surfaces of the teeth They seldom 
or never cover those portions of the teeth which 
are hidden by the lips, but spread over their ex- 
posed surfaces; so that, as the patient lies with 
slightly parted lips, they bndee over the interval 
in the form of a narrow band upon the middle of 
the incisors of the upper jaw When the lips are 
more widely separated, the sordes do not extend, 
except in conditions of extreme exhaustion, over 
the whole of the exposed surfaces of the teeth, but 
form two ridges, corresponding with the margins of 
the upper and lower lips. 

Pathology. — Sordes are composed of various 
schizomycetes, mingled with dibrts of food and epi- 
thelium Micrococci of various forms, and often 
diplococci, with bacteria and bacilli, occur almost 
constantly; Bacillus subtihs firequently; and one 
of the writers has found, each in a single instance, 
Sarcina ventriculi and Spirochseta plicatilis 

Treatment. — These organisms, which ore of 
constant occurrence on the papillary surface of the 
healthy tongue, are easily dislodged from the smooth 
lips and teeth. But in conditions of great prostra- 
tion, especially when the prostration is associated 
with delirium, the slight fijctions necessary for their 


^507 

removal are not made. There is often a marked 
absence of saliva due to its deficient secretion ; hence 
they obtain so firm a hold that they can only be 
removed by careful and repeated cleansing Such 
cleansing may with advantage be performed with a 
piece of soft rag, or a brush, dipped in a weak 
solution of Condy’s fluid, or in the glycerine of bone 
acid A spoonful of iced water repeated frequently 
will be a great comfort. So, too, is a small piece 
of ice allowed to dissolve in the mouth, or lemonade, 
or weak black tea without milk, slightly acidulated 
with a slice of lemon 

Henry T Butlin 
D’Arcy Power. 

SORE-THROAT.— A popular name for various 
affections of the pharynx, larynx, and tonsils. See 
Larynx, Diseases of. Pharynx, Diseases of ; and 
Tonsils, Diseases of 

SOUFFLE (Fr ). — A soft, blowing sound. The 
term is applied either to the respiratory murmur 
heard over the lungs , or to certam murmurs heard 
in connection with the heart or blood-vessels Su 
Physical Examination 

SOULZMATT, In Alsatla.— Alkaline table- 
waters See Mineral Waters 

SOUTH AFRICA — No descnption of this 
country in its present condition (November, 1901) 
can be of any medical interest 

SPA, in Belgium. — Iron or chalybeate waters. 
Su Mineral Waters 

SPAIN, Southern — See Malaga; and Cli- 
mate, Treatment of Disease by 

SPAN>€MIA {e’KOMbs, rare ; and oTm** blood), — 
A condition of blood, m which the proportion of its 
solid constituents is below the normal, the blood 
thus appearing thin. See An ASM i a ; and Blood, 
Morbid Conditions of 

SPAS —See Mineral Waters. 

SPASM — Synon Fr Spasnte , (jtt Krampf 

Definition, — A name given to abnormal con- 
traction, occurring either in muscular organs, in 
single muscles, or in groups of muscles 

I. Spasm of muscular organs ^ — We may cite as 
instances those spasms which occur in the pharynx 
in hydrophobia ; the contractions of the oesophagus 
in oesophagismus and in some cases of hystena ; the 
painful contractions of the intestine constitubng m- 
testinal colic ; of the lower end of the rectum in 
tenesmus ; of the bladder or of the urethra m cer- 
tam cases of mflammation with irritability ; of the 
vagina m vaginismus ; of the uterus m rate cases of 
sudden abortion resulting from shock; possibly of 
the heart m certain diseases of that organ ; of the 
vessels in various regions of the body, and on various 
occasions, from overaction of vaso-motor nerves; 
of the bronchial tubes in certain cases of asthma 
and hay-fever ; of the glottis in laryngismus stndu- 
lus, and m pertussis , as well as of the gall-ducts or 
ureter under conditions of irntation, either direct or 
reflex All are due to excessive nervous stimuli, 
maintaining condiUons of muscular contraction 
which are unusual both in degree and in duration. 
These spasms are, therefore, tonic m type, and in 
almost all the cases cited involuntary muscular 
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fibres are those involved. See Colic; and the 
various articles on the special organs involved. 

2. Spasm of single muscles or of groups of muscles. 
This is divisible into two main categories, that is, 
into tonic spasms^ in which the contractions are con* 
tinuous, and clonic spasms^ in which contractions 
and relaxations occur in quick succession ; the 
former being typified by cramps, and the latter by 
convulsions. 

Under ionic spasms, we may have cramps of brief 
duration, affecting a single muscle, such as the dia- 
phragm in hiccough ; or of prolonged duration, as 
in the stemomastoid in certain cases of wry-neck. 
The tonic contraction may affect several muscles at 
the same time, as in lock-jaw, or the painful cramps 
which occasionally occur in the calves of the legs, or 
in other parts of the body. Such local spasms occur 
also in the condition known as tetany, in conjugate 
deviation of the eyes, and in writer’s cramp ; like- 
wise in spasmodic spinal paralysis, in hysterical 
paralysis, and under various conditions of irritative 
organic disease implicating motor nerves, or motor 
centres or tracts either in the spinal cord or in the 
brain. More general tonic spurns occur in cata- 
lepsy, in tetanus, and in strychnine-poisoning. 

This whole class of tonic spasms is supposed to be 
due to irritation, mechanical or chemical (nutritive), 
operating directly^ either upon motor centres or 
upon the fibres conveying motor incitations in some 
part of their course between the brain and the mus- 
cles, In other cases, however, tonic spasms are of 
reflex origin, and the cause of irritation operates in 
or upon sensory surfaces, nerves, or centres. 

Clonic spasms are also of various kinds. They 
may be limited to single muscles, such as the orbi- 
cularis palpebrarum ; or they may affect particular 
groups of muscles, such as those of one side of the 
face, or the muscles of the lower jaw on both sides, 
or certain of the abdominal muscles, or some of the 
foot-muscles, as in ankle -clonus. In other cases 
clonic spasms may be more general, taking the form 
of unilateral or of bilateral convulsions. The latter 
also may be irregular or of coordinated type. 

Where clonic ^asras are much slighter in degree 
and in range, affecting some muscular fibres and 
that to a small extent, rather than entire muscles in 
a more marked manner, we have the production of 
tremors i which may be either fine or coarse, local or 
general. 

Transitional conditions also exist, connecting all 
these various manifestations more or less closely with 
one another. See Strychnine, Poisoning by; 
Tetany ; Writer’s Cramp. 

H. Charlton Bastian. 

SPASMODIC. — Synon. ; Fr. Spasmodique ; 
Ger. KrampfhafL^h descriptive epithet applied 
or applicable to conditions or diseases in which 
spasms, and mostly those of the tonic class, are met 
with as prominent or essential constituents; for 
example, spasmodic croup ^ spasmodic asthma^ spas- 
modic stricture. See Spasm. 

SPASMUS NUTANS.— Head-nodding of 
Infants (p. 630). 

SPECIFIC.— When applied to a disease, the 
word ‘specific* signifies that such disease is pro- 
duced by a cause different from that of any other 
disease, and that it has distinctive characters ; for 
example, syphilis and the eruptive fevers. When 


applied to a remedy, it implies that the substance 
has a distinct and definite effect in the cure of a 
certain disease, such as mercury in syphilis, or 
quinine in ague ; or that it acts upon a particular 
organ, as ergot upon the uterus. 

SPECTACLES, Uses csf.^See Strabismus; 
and Vision, Disorders of. 

SPECTROSCOPE IN MEDICINE. -Intro- 
duction. — Defining a prism in optics, as a solid 
angle bounded by two planes, it may be stated gene- 
rally, that a spectroscope consists essentially of a 
prism and a slit. A diffraction-grating may replace 
the prism, but for medical purposes no advantage 
is gained by its use. 

According to the kind of spectroscope, other ac- 
cessories are required ; thus, there are two kinds of 
spectroscope used for medical purposes — chemical 
spectroscopes and micro-spectrosccpes. In the former 
the slit is set at one end of a tube, known techni- 
cally as the collimator, at the other end of which, 
and having the slit in its focus, is a lens which 
makes the rays admitted through the slit parallel 
before entering the prism. The prism refracts and 
disperses (when they can be dispersed) the rays 
passing through it, and, if they be rays of white 
light, they emerge from the second face of the prism 
as a coloured image of the slit, red at one end, 
violet at the other, passing from red into orange, 
yellow, green, blue, and violet. This rainbow-band 
IS the continuous spectrum of the light-source. If, 
on the other hand, a light -source be used containing 
not compound rays, but those of one colour only— 
for example, such as are yielded by a colourless 
flame into which a salt of sodium is introduced — 
then the rays emerge from the prism as a yellow 
line, a yellow image of the slit. The prism should 
be set at the minimum angle of deviation for the 
sodium-line. (For the meaning of this term, and 
the method of setting the prism, the reader may 
consult Glazebrook’s Physical Optics.') The spec- 
trum is then magnified in a telescope, which is a 
small astronpmical refractor, moving round the 
table of the spectroscope, and capable of being 
focussed. 

In direct-vision spectroscopes, to which the micro- 
spectroscope belongs, a compound prism is used ; 
by this means the slit and the prism can be placed 
in the same straight tube. 

In the micro-spectroscope i which is a combination 
of a microscopic eye-piece and a direct-vision spec- 
troscope, a lens collects the rays. Passing up in 
the optic axis of the tube of the microscope, they 
then fall on the slit and are made parallel by another 
lens placed between the slit and the compound 
prism. This compound prism is composed gene- 
rally of three prisms of crown-glass and two of flint- 
glass, united to each other by Canada balsam. By 
such a combination deviation is eliminated, while 
sufficient dispersion is retained to make the spectrum 
long enough. A right-angled reflecting prism 
covers half the slit, so that a second spectrum can 
be compared with that of the substance beneath the 
objective of the microscope ; a side-stage being 
adapted to the side of the micro-spectroscope, per- 
forated with a square hole, and provided with spring 
clips to hold tubes, &c., the light being reflected 
into the hole by means of a plane mirror suitably 
mounted. The slit can be widened and narrowed 
by means of a screw ani} springs bearing on the 
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jaws of the sht, which should be made to move 
away from each other equally^ as this prevents dis- 
placement of the centre of a band or line when the 
slit IS widened. 

It IS advisable to work with both these instru- 
ments ; but if one only is desired, then the micro- 
spectroscope is to be recommended. Useful obser- 
vations may be made, however, with a pocket 
spectroscope, procurable at a trifling cost. 

Differbnt Kinds of Spectra. — When light 
from various sources is examined with the spectro- 
scope, the appearances observed may be classed 
under three heads (i) Spectra consisting of bright 
lines or striae , {2) Continuous spectra ; (3) Absorp- 
tion-spectra. 

(1) Bright-line spectra consist of bright lines on 
a dark background, occurring singly or in groups, 
placed in the same or different parts of the spec- 
trum Glowing gases or glowing vapours yield such. 
Metals of the alkalis and alkaline earths yield such 
spectra when their combinations are heated in the 
Bunsen flame ; the heavy metals require to be vola- 
tilised at a much higher temperature by means of 
the electric spark 

Metallic poisons may be detected by their bright- 
line spectra , and the elements, sodium, potassium, 
calcium, and others, can be similarly detected in 
the ashes of calculi, and elsewhere The late Dr 
Bence-Jones, in his study of the ‘chemical circula- 
tion,’ used the spectroscope to determine the 
rapidity of the distribution of lithium-salts to 
distant parts of the body, such as the crystalline 
lens and the hip-joint 

(2) Continuous spectra are yielded by incande- 
scent solids and fluids Gas-light, candle-light, 
the electric and lime-lights, incandescent platinum, 
&c., yield a continuous spectrum — the band of 
colours referred to above, red, orange, yelloH, green, 
blue and violet — one colour passing gradually into 
the next without break 

(3) Absorption-spectra are of two kinds : (a) 
those consisting of black lines occurring in a con- 
tinuous spectrum ; and (fl) those consisting of broad 
black spaces, or shadings of varying degrees of 
darkness, in a continuous spectrum The spectrum 
of the sun, and of many of the stars, are examples 
of the former, and the latter are those with which 
medical spectroscopy has to do These black lines, 
bands, or shadings are spaces of darkness in the 
spectrum due to the absence of certain rays Those 
in the solar spectrum, which were discovered by, 
and named after, Fraunhofer, are caused by the 
presence of vapour in the sun’s atmosphere Every 
gas and every vapour when in a comparatively cool 
state absorbs the same rays that it emits in the 
incandescent state. If no vapour existed around 
the sun, then we should have thousands of bright 
lines belonging to the elements burning in the sun 
Some of the solar lines are, however, telluric, i.e. 
of earthly origin, and are due to absorption m the 
earth’s atmosjphere. The most prominent Fraun- 
hofer lines, beginning from the red end of the 
^ectrum, have been called A, a, B, C, D, £, b, 
F , G, and H. 

Solutions of animal and vegetable colouring- 
matters have the property of arresting certain rays 
of light passing tmough them ; and corresponding 
to the rays stopped, or enfeebled, vce have spaces 
of darkness in the spectrum — the absarptioH-boHds, 
Solid pi^ents mav do the same, even when the 
light analysed (by the prism) is inflected from their 


surface. Absorption may, however, be general, 
that IS, one or the other end of the spectrum may 
be absorbed. 

The Study of Absorption-Spectra. — Two 
pigments may give the same spectrum, and yet not 
be identical ; to prove identity their respective 
spectra must be cnanged in the same way by re- 
agents In studying such spectra the first thing to 
be done is to map the pnnapal lines in the solar 
spectrum. By consulting a map of the solar spec- 
trum, and then examining the spectrum of 
diffused daylight, concentrated, if necessary, by a 
condenser on the slit, it is easy to identify the most 
prominent Fraunhofer lines referred to above Of 
these A, a, and H are not easy to see. Next they 
should be mapped on a piece of smooth drawing- 
paper. Both the chemical spectroscope and the 
micro-spectroscope should be provided with photo- 
graphed scales , angular measurements for the 
former are only indispensable for certain measure- 
ments, such as the calculation of refractive indices 
These scales can in both instruments be illuminated 
by a mirror at the end of the scale-tube By means 
of a millimetre-scale a map is easily made from the 
readings obtained from the Fraunhofer lines The 
scale of this instrument is to be set so that D shall 
stand at a convenient number, for the chemical 
spectroscope it is generally set at 50 

In mapping an absorption-spectrum we begin by 
setting the scale A flame coloured by a sc^ium- 
salt IS brought before the slit of the chemical 
spectroscope, or reflected up by means of the 
microscope-mirror on to the slit of the micro- 
spectroscope, then the scale is adjusted until the 
sodium-line stands at the same number on the 
scale that the D line stood at The slit is then 
illuminated by means of artificial light, say an 
Argand gas-burner, the light being condense on 
the slit by a bull’s-eye condenser m the case of the 
chemical spectroscope The fluid to be examined 
is then placed in a vessel, such as a test-tube, held 
in a suitable holder, before the slit of the chemical 
spectroscope, or m a small flat-bottomed tube let 
into a thin slab of wood, for the micro-spectroscope 
If the solution be too darkly coloured to transmit 
the spectrum, either a thinner layer or a more 
dilute solution must be used Hermann’s hsemato- 
scope is frequently used for this purpose, as by 
means of a screw-adjustment any depth of fluid can 
be examined , it is only applicable to the chemical 
spectroscope The slit must not be too wide, and 
the focus should not be altered after the sodium- 
line has once been focussed A black cloth, to 
exclude extraneous light, should be used to cover 
the chemical spectroscope Bands in the red end 
of the spectrum are best seen by artificial light, in 
the violet by daylight For examining porUons of 
organs or tissues a compressonum is very useful, as 
various degrees of thickness can then be examined. 

When publishing results it is necessary to give 
the measurements of absorption -bands in terms of a 
universal scale. Now, no two arbitrary scales agree, 
so that all measurements should be reduced to wave- 
lengths, denoted by the sim XX. Zeiss’s micro- 
spectroscope IS provided wim a wave-length scale, 
but the readings of any spectrosco^ may be re- 
duced to wave-lengths by means of an mterp^kitum 
curve, A sheet of Toganthm-paper has the arbitrary 
numbers of the scale of the specWosoope written out 
along the top line, each tenth of an in^ corre- 
sponding to one division of the scale. Along the 



tsio 


SPECTROSCOPE IN MEDICINE 


side-line, at right angles to this, the wave-lengths 
are written, each tenth of an inch here being made 
to conespond to two millionths of a millraetre. It 
is convenient to begin at the top of this line with 
410 millionths of a millimetre, then the next inch 
division has 430 placed opposite to it, and so on 
down to 730. On referring to AngstrSm’s num- 
bers, the wave-lengths of the principal Fraunhofer’s 
lines are found to be as follows in millionths of a 
millimetre: A = 760, a = 718, B = 686, 0 = 656, 

0 = 589, £ = 526, b = 5i6, F = 486, G = 430. Their 
value on the arbitrary scale of our spectroscope has 
been determined by actual measurement By means 
of these data their positions on the paper are de- 
noted by small crosses ; through the centres of these 
crosses a curve is drawn. When now we want to 
know the value in A A of any number of the scale of 
the spectroscope, we can find it by running the eye 
along the perpendicular line joining the top line 
with the curve, thence to the right-hand side line, 
where its wave-length is given. In other words, 
the abscissae are the arbitrary numbers of the scale, 
the ordinates the wave-lengths. * 

Uses of the Spectroscope in Medicine.— 
It is not necessary to describe in detail the various 
pigments and their spectra which have been dis- 
covered in the animal body. It will suffice to point 
out briefly some of the applications of the spectro- 
scope to medicine, especially as a full account of 
most of these pigments is given in Professor McKen- 
drick’s Text-book of Physiology^ vol. i., and in Pro- 
fessor Halliburton’s Text-book of Chemical Physio- 
logy and Pathology. 

In medical jurisprudence the spectroscope is 
indispensable for the detection of blood-stains on 
clothing, knife-blades, &c. In poisoning by car- 
bonic oxide from the inhalation of coal-gas, charcoal- 
fumes, &c., the spectrum of the blood is peculiar^ 
and r^uction, by means of sulphide of ammonium, 
cannot be brought about. Other poisonous gases 
have been found to enter into peculiar combinations 
with hsemoglobin, such as nitnc oxide, &c. ; doubt- 
less research will reveal the existence of many such 
combinations. 

To the physician the instrument is useful in ena- 
bling him to detect blood and its decomposition- 
products, and also bile-pigments and their decom- 
position-products, in urine and various pathological 
fluids, under diseased conditions, and &om the ad- 
ministration of drugs. In the detection of various 
pigments, which cannot be recognised by other 
methods, microscopic or chemical, as well as in 
enabling us to form an idea as to the extent and 
nature of the metabolic changes taking place under 
the influence of disease, the spectroscope promises 
to be a helpful c^ide. In fact, pigments have 
already been found in the urine which can be pro- 
duced artificially from haemoglobin and haematin, occ . , 
by certain chemical methods, by means of which we 
have found out how they are produced in the body. 
Th^ pigments serve as finger-posts to point out the 
various steps of the abnormal processes by which 
not only they, but the substances with which they 
are associated, are or^nated. The pigment known 
as uro-haematoporphyrin may be given as an ex- 
ample. This can only be produced in the labo- 

’ By using redyrocaU of the numbers «|cpressiog the 
wave-lengths, the curve heoon^ nearly a straight tine. The 
reaprocal of a fraction is obtained by making the numerator 
ud the denominator change places. Thus, the reciprocal of 

1 IS the reciprocal of 5 is 1 , and of i it f, i.e. 5. 


ratory by the action of very energetic r educing 
on haemoglobin or haematin, yet it occurs in many 
diseased conditions, in which, until recently, it was 
supposed that increased oxidation took place \ but we 
now know that exactly the opposite occurs, and the 
spectroscope confirms this. A^in, the rapidity of 
the reduction of oxyhaemoglobin to reducea haemo- 
globin may be measured by the spectroscope, as 
H^nocque "has shown. Observing the ungual pha- 
lanx of the thumb, at the root of the nail, hy means 
of a direct-vision spectroscope, he finds, if a ligature 
be quickly applied, that in health reduction takes 
place in seventy seconds, whereas in anaemic states 
It may happen in from thirty to forty seconds, being 
dependent on the amount of haemoglobin, the amount 
of haemoglobin reduced in one second being 0*2 per 
cent, under normal conditions. 

Wertheimer has also made use of the spectroscope 
in a novel and ingenious manner. He injected 
sheep-bile into the femoral and mesenteric veins of 
dogSy and detected the presence of the writer’s cholo- 
haematin in the bile of the dog within ten minutes 
after its injection into the femoral, and five after its 
injection into a mesenteric vein, showing, as he 
remarks, that the liver has the power of picking the 
constituents of bile out of the circulating blood. 

Instead of repeating what is already known about 
the pigments and their spectra, attention is called 
to the accompanying chart (coloured) y where the 
most important spectra are figured. In this, sp. i 
represents the spectrum of oxyhaemoglobin. That 
of the compounds of carbonic oxide and of nitric 
oxide, respectively, with hsemoglobin resembles this, 
except that the bands are nearer the violet. 2 is 
the spectrum of reduced hgemoglobin, got by add- 
ing sulphide of ammonium to a solution of oxy- 
hsemoglobin. 3 is the spectrum of methaemoglobin, 
a substance intermediate between hoemoglobin and 
haematin, in which the oxygen is more firmly com- 
bined than in oxyhaemoglobin. It occurs on the 
edges of healing wounds, in old blood-stains, in 
various exudations, &c., and may be produced arti> 
ficially by treating a solution of blood with a great 
number of reagents, which are not energetic enough 
to split the haemoglobin into haematin and a proteid. 
4 is the spectrum of alkaline methaemoglobin, which 
is Tfery often mistaken for oxykanwglobin in alkaline 
urine. It may be obtained by adding a little am- 
monia to a solution of methaemoglobin. 5 is the 
spectrum of acid haematin in ether ; and 6, that of 
alkaline haematin in rectified spirit. 7 is that of 
reduced haematin, got by adding a reducing agent, 
such as ammonium sulphide, to a solution of alka- 
line haematin. Haemochromogen is another name 
for this pigment. This is a very important spec^ 
trum, as by its means blood can be detected with 
great certainty when present in minute traces. 
Sometimes blood may be present in urine, adhering 
to the sediment ; if this be filtered off, digested in 
rectified spirit containing ammonia, filtered, and the 
filtrate treated with ammonium sulphide, this spec- 
trum is obtained. Again, in detecting blood-stains. 
on clothing, knife-blades, &c., the bit of cloth, or 
blade, is treated with the same reagents, with 
similar result. 8 is the spectrum of acid haemato^ 
porphyrin, got by dissolving, ksemoglobin in strong 
sulj^uric acid and filtering through asbestos ; andi 
9, that of alkaline hsematopiMrt^yrin, obtain^ by 
dissolving hsematoporphyrinln alcohol and ammonia. 
These two spectra, and 14 and 15, should be care^ 
fully studied, as a condition known as hsematopor*. 
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phyrinuna has lately been described, first by the 
writer, since then by others In many of these 
cases It seems to have been caused hy the administra- 
tion of sulphonal or tnonal, but not in all. The unne 
IS a deep Burgundy-red colour, and decomposes very 
slowly j a specimen may remain for years unchanged 
lo IS the spectrum of normal, and 12 that of ‘ patho- 
Ic^ical,’ ‘ urobilin, in rectified spirit and sulphuric 
acid , that of stercobilin is almost identical with the 
latter ii and are the spectra of normal and 
pathological urobilin respectively, treated in a spirit- 
solution with zinc chloride and ammonia, which 
develops a green fluorescence 14 and 15 are the 
spectra of acid and alkaline urohaematoporphynn 
This pigment can be obtained by treating hsematm 
with energetic reducing agents, aided by heat, such 
as sodium -amalgam, zinc and sulphuric acid, &c , 
at an early stage haematoporphyrm is produced, then 
this pigment ^ It occurs as such, as the writer has 
discovered, in the urine of acute rheumatism, and 
of many other diseases, including Addison’s disease 
A E Garrod finds that its presence is independent 
of blood-destruction in rheumatism, and must pro- 
bably depend upon a failure of those organs, in 
which It should be metabolised to other pigments, 
to effect such change See p 614. 

Bilirubin and biliverdin, the colouring-matters of 
human bile, give only a general absorption of the 
spectrum , but either of them when treated with 
nitncacid gives 16, that of Gm elm’s reaction, when 
the spectrum of the violet stage is examined 17 is 
the spectrum of Pettenkofer’s reaction , and 18, that 
of indigo-blue and indigo-red from normal urine, 
obtained by heating with hydrochloric acid to which 
a little nitric acid has been added, then, when cold, 
agitating with chloroform This test succeeds when 
Jaffe’s fails 

The above are the most important spectra from 
a purely medical point of view There are, of 
course, other pigments in the human body present 
under normal conditions, such as myohaematm and 
the histohrematms (discovered by the writer), the 
lipochromes or fat-pigments, formerly known as 
luteins, and the black pigments included under the 
name of melamns The last show no absorption- 
bands, and probably arise somehow in connection 
with the lipochromes, although in cases of mela- 
nuria associated with melanotic sarcomata a chro- 
mogen, or colourless mother-substance, is present 
which on oxidation changes into melanin At all 
events, the ongin of a melanin from haemoglobin 
seems doubtful. 

Many attempts have been made to explain the 
bronzing of the skin in Addison’s disease, but as 
yet physiologists are not disposed to accept any of 
the hypotheses offered. The writer finds, however, 
that the suprarenal bodies of many mammals contain 
hsemochromogen, pointing j;o the indisputable fact 
that these organs are concerned in the downward 
metabolism of effete haemoglobin; this, taken in 
connection with the presence of urohaematoporphyrin 
in the unne, would seem to point out that, if the 
suprarenal bodies are diseased, then effete blood- 
colouring matter must be present in excess in the 
blood, and produce staining of skin and mucous 
membranes. 

The writer thinks it nght to add that his reasons 

* According to *0010 authors pathological urobilin it a mue- 
ture of norm^ urobilin and hsematopoi^yrin. 

* Uroheematoporphyrin is said by certain observers to be 
ordinary heematoporphyrin 


for supposing that there are at least two kinds of uro- 
bilin, VIZ. normal and pathological, and that uro- 
haematoporphynn is not identical vinth ordinary 
haematoporphyrin, are based on the fact that similar 
substances are obtained by reducing haematin out- 
side of the body These pigments correspond with 
those found in unne, and whether they are mixtures 
or not, represent various stages of metabolism. 

Charles A. Mac Munn. 

SPECULUM (Lat.) — Synon. : Fr. Speculum ; 
Mtrotr ; Ger Speculum ; Spugel 

Definition — An instrument adapted for explor- 
ing the several channels and deeper-seated parts of 
the human body. The chief of these are the ear, 
the eye, the nose, the mouth, the throat, the rec- 
tum, and the vagina For each of these there are 
specially adapted instruments 

Description — Specula are made of vanous 
matenals, and in a vanety of shapes. The speculum 
is intended not only to permit and facihtate inspec- 
tion, but also to dilate the canals and to expose 
parts, m order that they may be treated sui^cally, 
or have medicaments applied to them. For tins 
reason a cylmdncal speculum will not always answer 
the purpose , we have, therefore, bivalve and tnvalve 
specula, and many other forms On account of the 
friability of glass, other matenal has not infrequently 
to be used, such as white polished metal, celluloid, 
or wood; the last is objectionable, as it has no 
reflecting power , but when it becomes necessary 
to apply the actual cautery through a speculum, a 
substance must be employed that is a non-conductor 
of heat and non-fnable, such as wood. 

Varieties — Aural specula — Some have a 
trumpet-shaped opening, which facilitates the mtro- 
duction of light, and greatly increases the illuminat- 
ing and reflecting power. There are also bivalve 
aural specula with a screw lever, and others with 
handles attached so as to separate the blades See 
Ear, Diseases of. 

Eye-specula — These are known by the name 
of eyelid retractors and ophthalmoscopes, both of 
which are really specula for examinmg the eye, 
though not generally classified as such See Oph- 
thalmoscope 

Nasal specula. — There are several forms of 
these, the great purpose they have to serve being 
that of dilating. One, known as Elsbeig’s, is threc- 
bladed. See Nose, Clinical Examination of. 

Throat-specula — Specula for examination of 
the throat are generally called laryngoscopes. See 
Larynx, Clinical Examination of. 

Rectal specula.— These are cylmdncal, bi- 
valve, or tnvalve. The cylindrical are made on the 
pnnaple of Fergusson’s vaginal speculum, but unth 
an opening so as to expose the wall of the rectum 
at the part to which it is adapted. The valvular 
forms are made of white metal. 

Vaginal specula.— Of these there are many 
kinds. Perhaps the most useful is that known 
as Fergusson’s, which is cylmdncal and made 
of glass, with a coatmg of mercury behind it, 
so as to give it reflecting power, and backed by 
vulcanised indiarubb«r. An improved variety of 
this IS of a tapenng form, so as to admit more light 
{see Uterus, Diseases of). Sims* duckbill speculum 
IS of great use in retracting the pennseum and 
dilating the vagma, when space is iMuiied for 
operation, as in vesico-vaginal fistula. I^n there 
are bivalve and trivalve metallic specula. Wooden 
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cylindrical specula are always used when the actual 
cautery is applied, for reasons already mentioned. 
For the ordinary purposes glass is the preferable 
material, as it is unaffected by caustics. 

The uses of specula will be found described in 
connection with the diseases of the several organs 
to which they have reference. 

It is worthy of record that many varieties of 
specula have been discovered among the ruins of 
Pompeii, and that recently a quadrivalve vaginal 
speculum has been unearthed there. 

Clement Godson. 

SPEECH, Disorders of.— Synon. : Troubles 
du Langage ; Ger. Storungen der Sprache, — De- 
fects of speech are very various in their nature, 
degree, and mode of causation. 

-Etiology and Pathology. — Disorders of 
speech may depend upon (i) congenital^ or (2) ac- 
quired defects of the brain, or of certain of its nerves 
and sense-organs, 

I. Congenital defects. — The most frequent and 
important of these defects is deafness^ which entails 
mutism, so that the individuals thus afflicted are 
known as ‘deaf-mutes.’ It must, however, be 
borne in mind that this condition of mutism or 
dumbness may also be brought about by absolute 
deafness occurring from any cause after birth, but 
before the child logins to talk ; or even after it has 
learned to talk, up to the fifth or seventh year. In 
cases of the latter type, the child, when without the 
accustomed guidance derived through the sense of 
hearing, soon forgets how to speak and becomes 
dumb. In addition to this class of cases, there are 
those of congenital idiocy without deafness, in 
which the child never learns to talk or articulate in 
the proper sense of the term {see Idiocy). There 
are also other cases allied to the last, in which, 
owing to some intracranial lesion occurring either 
before, during, or soon after birth, the child’s sub- 
sequent mental condition is greatly impaired, as well 
as its motor power. In these most deplorable cases 
the child may never be able to speak in any distinct 
or articulate fashion, it may not be able to walk or 
even stand, or it may only be able to accomplish 
these latter acts imperfectly. In some of these 
children there is evidence of the existence of a hemi- 
pl^ic condition, with arrest of growth of the para- 
lysed limbs. Such patients are also frequently sub- 
ject to one-sided fits ; but it is not certain whether 
in such cases the inability to speak is especially 
prone to occur in those who are congenitally 
paralysed on the right side. In some of the 
less severe examples of thb latter type which 
have come under the writer’s observation, speech 
has been merely deferred — the child has not com- 
menced to speak till the fourth, fifth, or even 
the sixth year. See Dumbness; and Cerebral 
Diplegia. 

Hadden described several curious cases of speech - 
dcfwt met with in children, to which the term 
‘ idioglossia ’ has been applied. These persons 
have to a certain extent a language of their own ; 
so that when asked to repeat phrases, they make 
use of sounds of their own instead of those proper 
to the words that should be employed. The sounds 
which they substitute are said to be always the same 
for the same words. Some of these patients at 
l^t seem to be capable of writing correctly firom 
dictation. They may also show a fair amount of 
intelligence generally. 
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2. Acquired defects,— -Amowg acquired defects of 
s^ch we have troubles of various degrees and 
lands, which may come on at any period between 
infancy and old age, and which, as regards dura- 
tion, may be temporary or permanent. The great 
variation in the extent and nature of these defects is 
due to the fact that the impeding condition or 
lesion may act (i) upon parts of the brain concerned 
with the genesis of thought, and of the will to 
speak ; (2) upon some part of the nervous channels 
or centres concerned with the actuation of speech ; 
or (3) upon the peripheral nerves and organs con- 
cerned with articulation and vocalisation. Thus it 
happens that acquired defects of speech may, in one 
set of cases, be associated with the most marked 
alterations in the intelligence or previous mental 
condition of the patient, while in others they may 
be represented by mere defective articulation or 
vocalisation. In briefly referring to the principal 
varieties, it will be convenient to pass from the 
simple to the more complex types. 

Proper vocalisation is essential for the production 
of normal speech ; where it alone is defective we 
have to do with various kinds of aphonia, which 
may be due to vety different causes {see Voice, Dis- 
orders of). Again, articulation as a mere motor 
act may be interfered with or perverted in diverse 
modes. Where speech- movements are inco-ordinate, 
we have such common defects as stuttering or stam- 
mering {see Stammering); or else those less 
marked perversions of speech -movements which are 
met with in some cases of chorea. Again, where 
the movements concerned in speech are more simply 
defective, we have that indistinctness of articulation 
and blurred utterance which, in various degrees, is 
so commonly associated with different forms of 
paralysis due to cerebral disease. To this kind of 
defect the name ‘Aphemia’ is now commonly 
applied. It presents itself under many various con- 
ditions, and with different degrees of completeness. 
It may show itself in its most extreme form in 
‘ labio-glosso-laryngeal paralysis,* or in other forms 
of bulbar disease. This blurred or difficult articu- 
lation is also one of the signs met with in general 
paralysis of the insane, and in disseminated cerebro- 
spinal sclerosis. Again, it occurs in association 
with hemiplegia caused by different lesions in various 
parts of the brain, between the bulb below and the 
cerebral cortex above. As a rule, it is most marked 
and most persistent in hemiplegia due to disease of 
the pons Varolii, while in lesions higher up it is apt 
to be slight and more transitory, especially where 
such lesions exist on the right side of the brain. It 
is evident, indeed, that this kind of defect is specially 
prone to occur where there is damage to the first 
parts of the outgoing tract leading from the kin- 
sesthetic centres in the left third frontal convolution, 
or in any lower parts of the same tract, or when 
there is damage to the ^tual motor centres for arti- 
culation situated in the bulb. Damage to the third 
left frontal convolution itself gives rise to a form of 
speech-defect which is commonly known as motor 
aphasia {see Aphasia). Related to speech-dis- 
orders of this type are the other more complex and 
extremely vari^ defects of speech classed under the 
head of amnesia. 

Finally, in this relation, reference should be made 
to certain forms of speechlessness occasionally met 
with in hysterical females, or in the insane of both 
sexes, in which there may be a deficiency of will to 
speak, dependent upon perverted cerebral action, 
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•either without or with a discoverable basis of actual 
morbid changes. In such cases patients may remain 
dumb for months or for years ; there may be no 
apparent motive, or the speechless condition may, 
in the insane, stand iri direct or indirect relation to 
certain delusions. 

Prognosis and Treatment. —The treatment 
of these vanous defects of speech will, of course, 
depend upon their nature, causes, and associated 
conditions Reference must, therefore, be made to 
the several special articles m which the different 
forms of such defects are considered. It may be 
said here, however, that most of the forms of speech- 
disorder dependent upon congenital defects are com- 
paratively little amenable to treatment Those due 
to brain -lesions occurring later in life are oftener 
mere temporary defects, diminishing after longer or 
shorter periods, as the effects of the original lesions 
become lessened by time and treatment Some of 
the marked cases of aphemia, moreover, are capable 
of being cured or greatly improved by careful daily 
drilling in the articulation of vowel sounds and 
short words, provided this exercise be persistently 
and methodically earned out 

H Charlton Bastian. 

SPERMATIC CONCRETIONS Con- 
cretions 

SPERMATORRHCEA ((r»r«p/aa, seed ; and ^€«, 
I flow) — Synon Fr. SpermatorrhSe , Ger 
Samenjluss 

Definition — A real or apparent discharge of 
seminal fluid, occurring without voluntary sexual 
excitement 

Two varieties may be recognised (i) True 
spermatorrhea is the discharge of spermatozoa from 
the urethra, or with the urine, at penods other than 
during sexual excitement {2) False spermatorrhea^ 
or prostatorrhea, is the discharge of the seminal- 
like fluid, destitute of spermatozoa 

^Etiology — Local irritation, whether from 
masturbation or from some diseased or disordered 
condition of the genital organs, is the cause of 
•spermatorrhoea in the first instance. General or 
local morbid conditions, such as balanitis, phimosis, 
a long prepuce, urethral catarrh, irritability of the 
prostate, a tender spot in the urethra, varicocele, 
spasmodic contraction of the levator am from rectal 
irritation, worms in the intestinal canal, constipa- 
tion, and changes in the nerves or nerve-centres 
supplying the genito -urinary tract, inducing either 
byperaestnesia or anaesthesia, may occasion or be 
the result of masturbation and subsequent sperma- 
torrhoea Sugar in the urine and involuntary emis- 
sions of semen at night are frequently associated in 
young men. When aetiological factors persist, slight 
mental or local stimuli are sufficient to perpetuate 
the discharge 

Symptoms, — The first symptom that alarms the 
subject of spermatorrhoea is the occurrence of fre- 
quent nocturnal emissions, at first with, and afterwards 
without, erotic sensation These reduce his strength, 
render him weak and irritable, and gradually prey 
upon his mind ; and if, as frequently happens, mas- 
turbation be practised, they induce a condition of 
extreme mental depression. When the patient 
reaches this state, the mere reference to sexual 
matters, the sight of anything lewd, the act of 
deflation, or a chance irritation of the penis 
•during walking, riding, or driving, is often suffi- 
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cient to cause an abortive or, it may be, a complete 
emission. The discharge may, in advanced cases, 
find Its way into the bladder and be voided with 
the urine. The discharge may be the ordinary 
seminal fluid ; or it may be less in Quantity, clearer, 
tenacious, more like synovial fluia in appearance 
and consistence In the latter case it selaom con- 
tains spermatozoa, but it is usually only the fore- 
runner of the other more senous state, or it may 
alternate with it A tender spot in the lumbar region 
of the spine is frequently complained of These 
conditions combine to render the patient for the 
time being physically and mentally a wreck, sleep- 
less, listless, nervous, anaemic, and with an old and 
insipidly anxious look upon his muddy or pimpled 
face Intercourse becomes well nigh impracticable, 
the discharge of semen occurring before the intro- 
duction of the organ , or erection may be impos- 
sible or imperfect Men in middle life, owing to 
weakness of the genital organs, are not infrequently 
affected by imperfect erections and by false sperma- 
torrhoea 

Diagnosis — In the diagnosis of the cause of 
spermatorrhoea, the condition of the external geni- 
tals must first be determined The presence of a 
tender spot, of hyperaesthesia, anaesthesia, or stne- 
ture, in the urethra, can be made out by passing a 
catheter Pressure on the permaeum and inspection 
by aid of the urethroscope may assist in the dia- 
gnosis The urine must be tested for sugar and for 
albumen The discharge itself must be found and 
examined microscopically, the presence of sperma- 
tozoa establishing true spermatorrhoea Glairy 
fluids, like that of prostatorrhoea, occur in the 
urethra during the last stages of a gleet, straining 
at stool, and also in stricture The history of the 
case, and catheterism, readily clear up the cause of 
the discharge 

Prognosis — In the generality of instances the 
patient gets quite well, either by ordinary care on 
his own part, or by medical treatment In other 
cases, however, the development of some mherited 
disease manifests itself simply from the weak con- 
dition to which the patient is reduced In some 
instances dementia or melancholia is induced, and 
the patient continues his impure habits even while 
under watch and ward in a lunatic asylum. 

Treatment — Should any local irritation appear 
sufficient to cause spermatorrhoea, it ought to be 
treated and removed if possible A long prepuce 
should be cut off, balanitis cured, a varicocele 
treated, or rectal irritation removed. To prevent 
masturbation many plans have been tried, such as 
the application of iodine to the penis, or touchmg 
the p>arts with caustics, which, by the pain they 
cause, prevent the patient meddling with the organ. 
These measures, or such as these, combined with 
encouragement from the medical attendant, and 
resolution on the part of the patient, will help to- 
wards a cure Local tenderness in the urethra may 
be relieved by counter-imtation to the pen- 
nasum, or by applying caustics directly to the tender 
surface, either in substance or in solution. The 
solution chiefly used is one of nitrate of silver, 
varying in strength from five to sixty grains to the 
ounce, and it is best applied by the suver syringe- 
catheter, the flexible Iuto, or through the urethro- 
scope. The patient's digestion and impaired phy- 
sical and mental condition must be looked after. 
Stomachic and nervine tonics, such as gentian, 
strychnine, phosphates, and iron, are the most useftd, 
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and must be given for some time. To allay irrita- 
bility of the genital organs, the bromides and bella- 
donna may be given, separately or in combination. 
For hypenesthesia the extract of belladonna, in 
half-grain doses morning and evening, is especially 
useful ; it may be given with the tonics recom- 
mended above. Should anaesthesia of the urethra 
and genitals exist, galvanism has been tried and has 
proved successful. The patient should sleep on a 
hard bed, and get up the moment he wakes. A 
separate bedroom should be disallowed. Cold hip- 
baths morning and evening, rectal injections of 
cold water, walking exercise, and mixing in com- 
pany as much as possible, are useful adjuvants to 
treatment. 

James Cantlie, 

SPEZZIA, Bay of, In Central Italy.— A calm, 
moist, moderately warm, equable winter climate. 
Mean winter temperature, 50° F. See Climate, 
Treatment of Disease by. 

SPHACELUS ((r<f>tiK€\os, gangrene). — The dead 
mass resulting from the process of gangrene. See 
Gangrene. 

SPHENOIDAL SINUSES.— Nose, Diseases 
of. 

SPHINCTERS, Disorders of. — Synon. ; Fr. 
Troubles des Sphincters ; Ger. Storungen der 
Schliessmuskeln. See Def^ECATION ; and MICTU- 
RITION. 

SPHYGMOGRAPH, The {^(pvyfi^Sj the pulse j 
and ypd<t><o, I write). — An instrument devised to 
record the character of the pulsations in an artery. 

The tracing is called a pulse-tracing or sphygino- 
^am, and consists of a series of curves, varying 
in number and form according to the frequency and 
the characters of the pulse. See Pulse. 

The tracing is generally taken from the radial 
artery. The wrist is over-extended, and fixed 
steadily, while a small pad is applied accurately 
over the artery as it passes by the styloid process. 
The up-and-down movements of the pad are re- 
corded on an enlarged scale by a style on a smoked 
paper, which is made to travel uniformly by clock- 
work. There are two forms in use, Marey’s, which 
is superior but is cumbersome, and Dudgeon’s, which 
is hsmdy, but has the disadvantage that the needle 
is so light that it allows an excessive oscillation 
with a sudden pulse. The pad is kept applied 
over the surface of the artery by means of a spring ; 
and the pressure is varied until the tracing with 
the greatest amplitude is obtained, when the clock- 
work is started. It is important to choose the right 
pressure, although, taken in this manner, it does 
not correspond to the arterial pressure. It is un- 
fortunate that the sphygmograph has fallen out 
of use, as, within certain limits, it has great value. 
It enables the variations in the pulse to be recorded 
from time to time, and it allows the character to 
be recorded and discussed at leisure. Tracings 
taken with different varieties of instruments are not 
comparable, as the impulse- wave, due to the sudden 
impact of the wave on the pad, varies with the 
construction of the instrument It is necessary, 
therefore, to be familiar with the sort of impulse- wave 
different pulses produce before discussing a tracing. 
In a Dudgeon’s instrument the impulse-wave, mi 
proportion to the tidal, is higher than with Marey’s. 


The next difficulty is that the tracing is the result 
of the combined movements of the artery and the 
venae comites, and hence, when there is forced 
expiration, the height of the tracing is markedly 
increased, and the amplitude diminished, while 
with forced inspiration there will be a great fall in 
the height of the tracing, especially if forced expira- 
tion precede this. If these three facts be borne in 
mind much of the criticism as to the uselessness of 
the sphygmograph disappears. There is much to 
be learnt from studying sphygmograms which cannot 
be appiehended otherwise. 

In taking a tracing it is necessary to keep the arm 
and the instrument still ; to have the pad exactly 
on the centre of the vessel, or the up-stroke will be 
oblique, the top rounded, and the height deficient ; 
and to choose such pressure as will give the tracing 
with the maximum amplitude. The papers should 
be well enamelled, and may be smoked by burning 
camphor ; and when the tracing has been taken, and 
the necessary details, including the pressure ap- 

lied, scratched on with a pin, it can be varnished 

y passing it through gum benzoin or Burgundy 
pitch (i in 8) or through tincture of tolu. 

A pulse-tracing shows at a glance the rate, 
rhythm and quality of the pulse, which can be 
studied at leisure. Irregularities, and especially 
inequalities, that escape the finger are registered, 
and indications as to the strength of the cardiac 
action and condition of the vessel-walls, which are 
most important for prognosis and treatment, are put 
on record. Both finger and sphygmograph detect 
sudden changes ; but they both fail to appreciate 
the minor changes in tension and size, which are 
constantly going on with the various actions of 
daily life. These were unrecorded and unsuspected 
until other means of diagnosis were used (see 
Pulse). A recorded tracing differs from what can 
be felt with the finger, in the presence of the 
impulse-wave. This is produced by the suddenness 
with which the lever is tossed up. When this lever 
is light it is carried up higher than the pad by which 
it is started, and hence the fall in the trace, down 
again to the tidal wave. 

The tidal wave, or predicrotic^ or first secondary 
wavey as it is also called, is due to the impulsive 
tension in the arteries, following the increased pres- 
sure in the aorta and great vessels, from the recep- 
tion of the ventricular contents. The dicroticy or 
great secondary wavej is an oscillation of the blood- 
column, mainly, if not wholly, produced by the 
rebound of the blood from the closed aortic valves 
under the pressure of the aortic recoil. See 
Dicrotism. 

A pulse-tracing (fig. i) consists then in a of 
ascenty a to hy which ends in the impulse-wavey b, 
and its size depends on the form of the instrument 
and on the suddenness of the pulse ; from the 
impulse-wave the tracing falls slightly, till it is 
^ain raised by the tidal wavSy c. After the tidal 
wave a more marked descent occurs, called the 
aortic notchy e, and the line again rises, into the 
dicrotic wavey d. The line of descent y b to o', is 
thus broken by two waves ana two notches. The 
two waves have already been described ; of the 
two notches one precedes the tidal wave; while 
the aortic notch, preceding the dicrotic wave, 
marks the fall of pressure in the arteries antecedent 
to the closure of the aortic valves. The moment 
these valves are closed the line of descent rises 
again. It is the bottom of this notch, marking as 
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It does the closure of the aortic valves, which points 
out the termination of the ventricular systole The 
remainder of the line of descent corresponds with 
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Fig I — T3fpxcal Pulse tracinj; -a to 3, line of ascent , 
b to a', line of descent , b, impulse wave , c, tidal 
wave , dicrotic wave , e, aortic wave 

the diastole of the ventricle, and is sometimes 
broken by smaller waves 

Ihe pulse-tracing is modified m its chief features 
by the state of arterial fulness or tension When 
the tension is high (fig 2) the line of ascent is less 



Fig 2 —Tracing of I’ulse of High Tension ♦ 

loft) , the tidal wave is large, nearer to, and some- 
times blended with the small impulse wave , the 
aortic notch is shallow, and high in the line of 
descent , the dicrotic is not much developed , and 
the line of descent is gradual When the tension 
IS low (fig 3), the line of ascent is lofty , the 



Fig 3 — Tracing of Pulse of Low J ension 

summit-wave distinct , the tidal wave small ; the 
aortic notch deep and low , the dicrotic highly 
developed , and the line of descent sudden These 
modifications are interfered with if the normal 
elasticity of the arteries be lost, as in arterial de- 
generation 

Indications — The evidence yielded by the 
sphygmograph mainly concerns (i)The mode of 
the heart’s contraction (2) The condition of the 
peripheral circulation (3) The state of the 
arteries and their coats (4) Valvular diseases of 
the heart 

I The Mode of the Heart’s Contrac- 
tion — The sphygmographic tracing shows this by 
the line of ascent When the heart-muscle acts 
suddenly and vigorously, the line is vertical and 
lofty, and terminates in a pointed impulse-wave 
Unless the vessels are over-full of blood, there 
follow well marked tidal and dicrotic waves On 
the other hand, when the heart’s contraction is 
feeble the line of ascent is less vertical and lofty , 
the impulse-wave is less distinct, the tidal and 
dicrotic waves are smaller, or the former is blended 
with the summit wave The pulse, moreover, 
unlike the pulse of a vigorous ventricle, is easily 
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obliterated by pressure A note of the pressure at 
which the largest trace is obtained should always 
be made, as it enables the observer to compare 
results at different times 

2 The Condition of the Peripheral Cir- 
culation — The easy or difficult passage of the 
blood through the arterioles, causing a low or high 
pulse-tension, is roughly estimated by the pressure 
required to develop or to obliterate the tidal and 
dicrotic waves Obstructed peripheral circulation 
IS manifested by increase of the tidal wave, diminu- 
tion of dicrotic, and lessened height of line of ascent 
(fig 4) The heart, apart from febrile or nervous 
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excitement, empties less suddenly under these con- 
ditions On the other hand, in easy and quick 
peripheral circulation, such as occurs in fevers, the 
sudden heart-contraction causes a more vertical 
and higher line of ascent, the summit-wave is 
exaggerated, the tidal wave lessened, and the 


Fig 5 Fig 6 

dicrotic fully developed (fig 5) In such condi- 
tions the fully dicrotic and hyperdicrotic traces are 
recorded (fig 6) The rapid onflow of blood is, 
moreover, shown by the more sudden fall of the 
line of descent It is by the comparative study of 
the waves, and the pressure required to record them 
best, that we obtain valuable indications as to 
heart-strength and pulse-tension in acute diseases, 
and in the earliest stages of some chronic affec- 
tions 

3 The State of the Arteries —There are 
three chief conditions of the arteries that modify 
the pulse (a) The state of the muscular coat; 
(d) degenerative conditions of the arterial walls ; 
and (^•) the presence of aneurysm 

(a) When the muscular coat is contracted the 
artery imparts to the finger a hard, wirv sensation. 
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which shows in the tracing by a short line of ascent, 
and the blending of the summit and tidal waves in 
an oblique line of descent, scarcely broken by 
diCTOtism (fig 7) In the opposite condition of 
relaxed arterial coats the dicrotic and summit- 
waves are enlarged and the tidal waves lessened. 
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These changes can be experimentally illustrated by 
the application of cold and heat to the surface of 
the body. The cold and hot stages of ague also 
show the two states. 

(<5) When the walls of the vessels have de- 
generated they become more or less rigid, so that 
the modifying influence of their elasticity on the 
blood-pressure is lost. The impulse -wave in the 
radial artery consequently approaches more to that 
imparted by the heart’s systole. In these con- 
ditions the pulse often beats visibly, so that we are 
prepared for the amplitude of the tracing. The tidal 
wave is large, nearer to, and often blended with 
the impulse- wave, while the dicrotic is badly 
marked. The presence of these peculiarities often 
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leads to the early diagnosis of unsuspected atheroma 
of the great vessels (fig. 8). 

(r) When the sac of an aneurysm is seated on a 
main trunk after its origin from the aorta, it acts 
as a diverticulum, and so modifies the pulse-form 
by rendering the line of ascent oblique, diminishing 
or abolishing the impulse- wave, modifying the 
dicrotic, and more or less converting the down- 
tracing into a sloping line. The finger recognises 
these changes as a slow feeble pulse. Such 
peculiarities in the left radial artery are produced 
by an aneurysm of the left subclavian, or in the 
right radial by innominate aneurysm. When the 
aneurysm is connected with the thoracic aorta in its 
ascending portion, there is frequently a dissimilarity 
between the two radial pulse-traces, which is 
persistent, one being smaller than the other, more 
vibratory, or more easily obliterated by increased 
pressure. The pulse usually more affected is the 
right, as the aneurysm tends to implicate the 
innominate artery. In aneurysm of the transverse 
portion of the aich the left pulse is more commonly 
diminished in force and amplitude, and is also 
retarded (figs. 9 and 10). In aneurysms of the 



Fig, 9, — Right Radial Tracing. 



Fig. 10. — Left Radial Tracing. 


descending thoracic and abdominal aorta, the 
dicrotic wave is often much increased in both 
pulses, while the right radial yields usually the 
more normally developed trace. 

These signs may be more or less simulated by 
the pressure of tumours on the arterial trunks, or 
by their partial obstruction by clots. The .sphygmo- 
graphic signs of aneuiysm, therefore, require to be 
confirmed by the use of the ordinary means of 


diagnosis. In some cases, however, the pulse- 
tracings alone suffice to indicate the lesion and its 
seat. 

4. Valvular Diseases of the Heart. — 

Valvular diseases of the heart generally influence 
the pulse-tracing. In aortic regurgitation this is 
strikingly seen (fig. ri). The strong, dilated 
ventricle discharges suddenly an increased charge 
of blood into a lax aorta, and consequently there is 
a lofty line of ascent, ending in a pointed impulse- 
wave. The tidal wave is small in proportion ; and 
the dicrotic, which occurs lower than normal in the 
line of descent, is generally much diminished, on 
account of the leakage into the ventricle interfering 
with the rebound of 
the blood -column from 
the closed valves. The 
dicrotic wave, thus 
starved, is followed by 
a rapid fall in the 
tracing, showing the 
quick emptying of the 
artery. It is this con- 
trast between the height of the summit -wave and 
the rapid fall of the tracing, unbroken by any sustain- 
ing wave, that gives the pulse its splashing and 
collapsing character. These features, the small 
dicrotism and the rapid fall, indicate the amount of 
regurgitation. In some cases of this valve-lesion 
the tracing shows a well-marked tidal wave and a 
fairly developed dicrotic wave ; and increased 
pressure by the spring of the sphygmograph, instead 
of obliterating the tracing as usual, shows that there 
is a fair amount of tension. Such features commonly 
occur in older persons, in whom the valve-defect is 
.small and due to atheroma, and not to rheumatism, 
and the pulse-form is modified by the addition of 
the characters of the pulse of degenerated arteries. 
When such features are observed in rheumatic 
cases, and the tracing nearly resembles the normal 
form, they point to perfect compensation and small 
valve defect. The characters are much accentuated 
when the arm is raised. 

In aortic stenosis the tracing will indicate the 
amount of the lesion. When the narrowing is ex- 
treme the impulse-wave is lost, the line of ascent 
becomes oblique and gradual, and the pulse is felt 
to be slow, i.e. the vessel distends slowly. More 
commonly a break in the line of ascent marks the 
position of the impulse-wave, while above it rises 
the large tidal wave, due to the feeble impulse 
(fig. 12). In cases in which the 
obstruction is less in degree, the 
summit of the tracing may be 
forked by a sharp division be- 
tween the impulse- and tidal 
waves. The dicrotic wave is 
lessened. A small impulse-wave, followed by an 
exaggerated tidal wave, arising from a stiong and 
often dilated ventricle, pushing a large blood-wave 
gradually into the arteries through the narrowed 
aortic orifice, are the chaiacteristics of this lesion 
when pure. When it is associated with aortic re- 
gurgitation, the large tidal wave is still pronounced. 

Mitral-valve lesions, which are iCSS immediately 
connected with the arterial blood-movement, pre- 
sent less decided characteristics. 

In mitral regurgitation the tracing is often of the 
normal outline, when the compensation is fairly per- 
fect. In some cases, in addition to great rapidity, 
the pulse is small and flabby, in striking contrast 
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to the vigour of the impulse (fig 13) The line of 
ascent is sloping, and the tidal and dicrotic waves 
poorly defined In some cases, where compensa- 
tion has failed, great irregularity is the chief feature 
of the tracing, a series of small, ill-developed pulse- 
waves being succeeded by large and well-formed 
pulsations On analysis, the series of small, ineffec- 
tual pulsations correspond to inspiration, and the 
fuller and more vigorous ones to the respiratory 
pause In other conditions similar irregularities are 
caused by the same influences Burdon Sander- 
son, who first referred these irregularities to their 
cause, says * The mechanical effect of inspiration 



Fig 13 


IS to augment the quantity of blood contained in the 
pulmonary circulation, and hence to increase the 
frequency of the contractions of the heart This in- 
creased frequency depends on the distended state of 
the auricles, in consequence of which the ventricles 
fill more rapidly during their period of relaxation 
In this way the length of the diastolic pause is 
diminished, and the hurried action of the heart 
satisfactorily accounted for , but the question still 
arises. Why are the rapid beats which occur in in- 
spiration also ineffectual ? It is due to the tracing 
being formed by the combined movements of artery 
and vein With inspiration the veins empty and 
the pulse-trace falls in consequence ’ 

Similar peculiarities are noticeable in tricuspid re- 
gurgitation and dilated heart 

In 7 nit'>al sietiosts the sphygmographic evidence 
IS very important The pulse -tracing shows irregu- 
larity in the line of descent, which often is greatly 
prolonged through a missed pulsation— a true inter- 
mission in the beat, and sometimes broken by the 
interpolation of a small, abortive pulsation (fig 14) — 
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the former, when the auricle has failed to contract, 
the latter when the ventricle fails, although the 
auricle has done so The effect of an excess of 
digitalis m cases of mitral stenosis is often to pro- 
duce a pulsus bigetntttus in which only every second 
beat reaches the wrist The abortive pulsations 
are due to over-distension of the auricle, causing 
premature auricular contractions, which propagate 
themselves to the ventricle, and so produce a ven- 
tricular contraction on a small charge of blood 
They mostly occur during inspiration, from the 
causes above mentioned The rhythmical relations 
between the contractions of the auricle and the ven- 
tricle are thus disturbed, and hence the features 
just described 

These are the special characters of the pulse of 
mitral stenosis In some cases, where the stenosis 
lb not great and the compensation perfect, the pulse 
IS regular in time and form, or nearly so, but in 
these cases characteristic irregularities can often be 
produced by vigorous exertion 
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Finally, in therapeutical investigations the sphyg- 
mograph is indispensable as a means of discovering 
the influence exerted by a drug on the state of the 
vessels, on the condition of the peripheral circula- 
tion, and on the vigour of the heart The modifi- 
cations in the form of the pulse-tracing above de- 
scribed enable the investigator to estimate these 
effects B Walter Foster 

G Newton Pitt 

SPINA BIFIDA {sptna^ the spine, bifida, 
cleft) — Synon Fr. Hydrorhachts conghiitale , 
Ger RucUnspalte 

Definiiion — A congenital malformation, in 
which there is a sac-hke protrusion of the spinal 
membranes through a cleft in the neural arches of 
one or more of the vertebrae 

Etiology — The malformation is due to an 
arrest of development of the spinal cord and verte- 
bral canal, whereby the laminae fail to unite to form 
the spinous processes 

Anatomy — Spina bifida may occur in any 
part of the vertebral column, but is most fre- 
quent in the lumbo sacral region, where the laminae 
are latest to unite 

Three chief forms are described Spinal meningo- 
cele, Meningo-myelocele, and Syringo myelocele 

1 The spinal meningocele consists of a protrusion 
ofthe dura mater and arachnoid blended together and 
contains cerebro-spmal fluid The cord and nerve- 
roots remain in the spinal canal This is a rare- 
form 

2 The memngo niyeloiele, the most common- 
form, consists also of the dura mater and arachnoid, 
but contains, in addition to cerebro-spmal fluid, the 
spinal cord and nerve-roots The cord can be 
traced as a thin band over the posterior part of the- 
wall of the sac, some of the large nerve-roots given 
off from the cord running across the interior of the 
sac to re-enter the spinal canal, and thence passing 
out of the intervertebral foramina in the normal 
manner 

3 The syi ingo myelocele is the most rare form 
The central canal of the cord is greatly distended 
with fluid, the expanded cord being thus spread out 
as a lining to the sac, with which it is intimately 
blended The nerve roots m this form pass through, 
the walls of the sac to their destination 

The coverings of the sac may be healthy skin, but 
more commonly normal skin is found only at the 
sides, the central portion consisting of thin bluish 
or bluish-white congested membrane At the lower 
part of the sac, in the case of a synngo-myelocele, 
a slight depression is sometimes seen at the spot 
where the spinal cord terminates At the bottom 
of this depression, which is known as the umbilicus, 
a minute foramen, through which cerebro-spmal 
fluid may ooze, at times communicates with the 
central canal of the cord In some cases of spina 
bifida there is no protrusion, but the skin, mem- 
branes, and cord blended together, and covered by a 
tuft of hair, form a slight depression between the 
cleft spinous processes This is known as spina 
bifida occulta, and is not infrequently associated 
with paraplegia, contractures, or deformities of the 
feet 

Clinical Characters —The common form of 
spina bifida gives rise to a swelling of globular or 
ovoid shape, with its long axis vertical, and varies 
in size from a walnut to the foetal head It is situ- 
ated in the middle line of the back, and nearly 
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always in the lumbo-sacral region. It may be 
covered with healthy skin, but more commonly the 
central portion of the tumour consists of a bluish- 
white translucent membrane. The swelling becomes 
tense when the child is made to sit up or cries, or 
when pressure is made on the anterior fontanelle ; 
but can be made less tense by direct pressure on the 
sac, and when the child is held up by the legs or 
placed in the prone position. The gap between the 
kmina can generally be distinctly felt. In the 
infant the anterior fontanelle protrudes when pres- 
sure is made on the tumour. 

Diagnosis. — The congenital origin of spina 
bifida will serve to distinguish it from a new-growth 
developed subsequently to birth. From other con- 
genital tumours it may be known by its translucency, 
increase of tension on straining, situation in the 
middle line, and, when this can be felt, by the gap 
between the laminae. The diagnosis of the various 
forms from one another is not always easy. A 
S3ningo-myeIocele can hardly be diagnosed from a 
meningo-myelocele ; but opacity in the middle line 
at the situation of the spinal cord and nerve-roots, 
a dimple where the end of the cord is attached to 
the sac, the existence of a vertical furrow and the 
presence of paralysis, contracture or deformity of 
the lower limb, and want of control over the bladder 
and rectum will help to distinguish these forms from 
a sim[^e meningocele, which is usually translucent 
all over, of a smooth contour, and unattended by 
paralytic symptoms. 

Complications. — Spina bifida may be associated 
with hydrocephalus, meningocele or encephalocele, 
club-foot, paralysis or contracture of the lower ex- 
tremities, paralysis of the bladder and rectum, and 
imperforate anus. In rare instances the whole 
spinal canal may remain partially or completely un- 
closed ; or there may be other congenital malforma- 
tions incompatible with life. See Monstrosi- 
ties. 

Course and Terminations.— The majority of 
cases of spina bifida terminate fatally, often within 
a few days or weeks of birth ; the child dying from 
marasmus, or from spinal meningitis and convul- 
sions, frequently preened by rupture of the sac and 
the escape of the contained cerebro-spinal fluid. 
When the fluid only oozes away gradually, sponta- 
neous and complete cure may rarely occur ; the 
tumour contracting to a small nodule, and the aper- 
ture in the canal closing more or less completely. 
When the cutaneous covering is thick and normal, 
the tumour may gradually decrease in size as age 
advances, or it may increase in size without material 
inconvenience up to the adult period of life, attain- 
ing the size of a child’s head, or even larger dimen- 
sions. 

Prognosis. — This is unfavourable when the 
tumour is of large size at birth, and is covered only 
by a thin membrane, or has a broad base ; and this 
is more especially the case when the spinal cord and 
large nerve-roots are contained in the sac, and the 
lower extremities and bladder and rectum are para- 
lysed. When the base of the tumour is narrow, 
and its cutaneous covering thick and normal, the 
pre^osis is more favourable, especially if the mal- 
formation be situated over the sacrum. 

Treatment.— W hatever the variety of spina 
bifida, where the sac is covered by a tmek pad of 
skin and shows no tendency to increase, it is advis- 
able simply to protect it with a suitable bandage 
and shield, since it will probably give rise to no in- 


convenience and possibly shrink with age. Where 
the sac is of large size, merely covered by a thin 
membrane, and contains in its walls the expanded 
spinal cord ; where the cerebro-spinal fluid is oozing 
away, or where there is extensive marasmus, or 
paralysis of the lower limbs, bladder, or rectum, no 
treatment is of any avail, and the child will probably 
die in a few days. Suspension of the patient by the 
legs in an obliquely prone position will stop the 
leak^e, and if the sac is kept aseptic the chila may 
survive for some weeks or even in rare cases re- 
cover, the closure of the leak being followed by 
shrinkage of the sac. The treatment by pressure, 
tapping, and injections is not satisfactory, though up 
till recently injection with Morton’s iodo-glycerine 
solution was perhaps the favourite procedure, and 
was attended with the best results. Now, however, 
in all suitable cases most surgeons excise the sac 
since a radical cure is in this way obtained. An 
elliptical incision is made on either side of the sac 
through the healthy skin, the two skin-flaps raised, 
and the sac with its central membranous covering 
excised, and the neck ligatured or sutured in such a 
manner that the line of skin-sutures does not corre- 
spond to the ligatures or sutures of the neck. In 
the meningo-myelocele, after the skin-flaps have been 
raised, the cord and nerve-trunks are carefully dis- 
sected from the sac-wall and replaced in the spinal 
canal ; or, if very adherent to the sac, strips of the 
sac- wall are left attached and replaced with the cord 
and nerves. The membranes at the neck of the sac 
are now drawn together by delicate silk sutures, 
and the skin-flaps united in the way described above. 
During the operation the patient should be in the 
prone position, with the pelvis well raised on pillows 
so as to avoid as much as possible the draining away 
of the cerebro-spinal fluid. The strictest antiseptic 
precautions should of course be taken. Excision, 
as a rule, should be delayed till the child is a few 
weeks old. 

W. J. Walsham. 

SPINAL ACCESSORY NERVE, Diseases 
of. — The upper medullary fibres of the spinal acces- 
sory nerve emerge from the surface of the medulla 
oblongata below the pneumogastric. They arise 
froHLa column of nerve-cells adjacent to the nucleus 
of the hypoglossal, and continuous with the nucleus 
of the pneumogastric. Their fibres join the latter 
nerve and innervate the movements of the palate 
and larynx. Their share in the nerve-supply to the 
pharynx is undecided, but it is certain that the 
levator palati is supplied by them. Paralysis of 
the vocal cord, tongue, and palate is occasionally 
due to disease at the surface of the medulla in this 
re^on, and the fact that stimulation of the roots of 
this nerve causes movement of the palate has been 
proved experimentally by Horsley and Beevor. 
The lower, spinal fibres of the nerve emerge from 
the side of the cord as low as the sixth or seventh 
cervical nerves, having passed through the substance 
of the lateral columns, and arising from the anterior 
cornua, in common with the motor fibres of the 
upper cervical nerves, which supply muscles asso- 
ciated with those to which this nerve goes. The 
spinal part ascends through the foramen magnum, 
and is connected with the bulbar portion for a short 
distance ; the two parts then separate, the latter 
joining the pneumc^astric, the former passing to 
the neck, ana supplying the slernomastoid and the 
upper part of the trapezius. The double relation 
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of the nerve is thus correctly expressed in its name. 
The bulbar fibres alone are ‘accessory* to the 
pneumogastnc , the ‘ spinal ’ fibres are strictly part 
of the motor cervical roots 

I Paralysis —-Etiology — The nucleus of 
origin of the nerve may be diseased owing to slow 
degeneration of the motor cells, as in progressive 
muscular atrophy and chronic bulbar paralysis, and 
also in syringomyelia and central growths that 
spread from the cervical region to the medulla 
The nucleus of origin of the bulbar portion may be 
damaged by acute processes, especially softening 
(acute bulbar paralysis) ; and the grey substance 
from which the spinal fibres arise may be involved 
in acute poliomyelitis (infantile spinal paralysis). 
The roots of the nerve are sometimes damaged by 
injuries, such as fracture or dislocation of the upper 
cervical vertebrae ; by narrowing of the foramen 
magnum ; by tumours external to the cord ; and 
especially by meningitis, syphilitic or simple, m 
this region The spinal part of the nerve, from its 
long course, is especially liable to suffer. The 
nerve is rarely injured in fractures of the skull 
The causes of paralysis of the vagal portion, after 
its junction with the pneumogastnc, have been con- 
sidered in the article on diseases of that nerve 
The spinal part, in its course to the muscles, may 
suffer in rare cases from rheumatic inflammation, or 
from injury , may be compressed by enlarged glands ; 
or implicated in abscesses m its neighbourhood 

Symptoms — Paralysis of the spinal accessory 
may be complete, when the disease involves the 
nerve where both parts are united, but is much 
more commonly partial, on account of the extensive 
origin of the spinal portion, and the early separa- 
tion of the two divisions The symptoms indi- 
cating disease of the accessory part of the nerve, as 
loss of movement of the vocal cords, are described 
in the articles on the pneumogastnc nerve and on 
diseases of the larynx The paralysis of the palate, 
which is so often associated, is recognised by the 
defective movement in phonation See Palate, 
Paralysis of 

The loss of function of the spinal portion of the 
nerve is shown by paralysis of the muscles which it 
supplies — the sternomastoid and trapezius Uni- 
lateral palsy of these muscles does not affect the 
normal posture of the head, but when behind the 
vertical position it cannot be rotated to the oppo- 
site side. Paralysis of the trapezius, which may 
occur alone if the disease of the nerve is behind the 
sternomastoid, is almost confined to the upper part 
of the muscle, that proceeding from the occipital 
bone to the clavicle. The middle part of the 
muscle receives a sufficient nerve-supply from the 
cervical nerves to prevent conspicuous ^ralysis or 
wasting, although the fibres of tne spinal accessory 
can be traced almost to its lower border The loss 
of the upper part alters the contour of the neck, and 
the shoulder is not raised in deep inspiration The 
shoulder can, however, still be elevated voluntanly, 
this movement being effected by the upper and 
middle part of the muscle. Abduction of the arm 
by the deltoid is interfered with, on account of the 
loss of the support afforded by the upper part of the 
trapezius; and the supplemental action of other 
muscles causes a slight rotation of the scapula. If 
the nerve or its origin is damaged by an acute pro- 
cess, the paral^rsed muscles undergo wasting, which 
is usually rapid, and is accompanied by the re- 
actions which characterise nerve-degeneration. 
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Prognosis and Treatment —The prognosis 
and treatment of jparalysis of the spinal accessory 
nerve are those of the morbid process causing the 
paralysis {see especially Progressive Muscular 
Atrophy; Labio-Glosso- Laryngeal Para- 
lysis ; and Pneumogastric Nerve, Diseases of). 
In all cases, if the muscles waste and present loss of 
faradic irritability, voltaic electricity should be ap- 
plied 

2 Spasm — The muscles supplied by the spinal 
accessory nerve are frequently the seat of spasm, 
causing ‘ torticollis,* or ‘ wry-neck * The spasm is 
due to an affection of the centres, probably in 
some cases those in the medulla, in others those in 
the cortex of the brain. This affection is described 
m a special article See Wry-Neck. 

W R Gowers 

SPINAL CORD, Diseases of— Synon. Fr. 
Maladies de la Moelle Epimire ; Ger Krankheiten 
des Ruckenmarkes —Though the spinal cord is 
commonly regarded as a single organ, yet it is one 
which IS very composite in structure, and still mOre 
so in function It is m part (i) a mere aggregate 
of connecting fibres between die body generally 
and the brain — that is, an accumulation of channels 
of conduction for sensory impressions of all kinds, 
both superficial and deep, on their way to the 
brain ; and also for outgoing motor incitations from 
the brain to all the voluntary muscles of the body, 
as well as to those pertaining to the viscera and 
their ducts, and to blood-vessels In part, how- 
ever, the cord also consists (2) of a serial aggrega- 
tion of more or less fused ganglia having to do with 
the execution of voluntary and all sorts of reflex 
actions , with the functional activity of organs ; 
and with the nutrition of tissues 

Before the diseases of the spinal cord are dealt 
with seriatim, the following functions will be briefly 
considered 

Channels of Conduction, p 1519 

Spinal Reflexes, p 1520 

General Etiology and Pathology, p. 1521. 

Regional Diagnosis, p 1526 

Channels of Conduction —Although it is 
impossible within the space allotted to this article 
to enter in detail into the functions of the cord, it 
may be bnefly stated that, with regard to the 
channels of conduction, both the direct cerebellar 
and the antero- lateral ascending tract convey im- 
pressions to the cerebellum , the former has been 
supposed to convey impressions of the muscular- 
sense order, and the latter, if it does not convey 
impressions of the same kind, may give passage to 
impressions of common sensibility serving as addi- 
tional incitations to some of the complex reflex 
actions regulated by the cerebellum On the other 
hand, the columns of Goll are also commonly sup- 
posed to transmit muscular-sense impressions, though 
the ultimate destination of these may be to the cortex 
in the Rolandic areas of the cerebrum The evi- 
dence derived from synngomyelia makes it highly 
probable that painful and thermal impressions reach 
the cerebrum hy way of the central grey matter, m 
accordance with the views of Schiff As to im- 
pressions of touch and pressure nothing definite is 
known , the paths for these impressions may he 
partly through the columns of Burdach, and pcurtly 
through the grey matter of the postenor Wms 
(Tooth), as the only other ascending tracts seem to 
be a series of short commissural fibres running 
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through the lateral columns, and serving to connect 
the nerve-cells at various levels of the posterior 
cornua with one another. 

In addition to the crossed and the direct pyramidal 
tracts, there are two other columns seeming to con- 
tain outgoing fibres in each half of the spinal cord. 
The most important is known as the ‘ antero4aieral 
descendtttg urebellar tract, which consists of fibres 

A B 


Fic. I.— Sections nhowine the ‘ Descending Cerebellar Tract ' 
in the Spinal Cord of the Dog, following upon extirpation 
of the left half of the cerebellum (SchAfer after Marchi); 
A, Lumbar Cord ; B, Cervical Cord. 

The degetttration is 111 the antero-lateral column of the same 
side tlu‘ lisiori, except in B, where there is a little 
degen* Ml ton mi the opposite hide. 

that are connected with cells in the cerebellar cortex 
of the same side, and which undergo degeneration 
on removal of the corresponding half of the cere- 
bellum (Marchi). These fibres form an extensive 


is known that the posterior roots of the spinal 
nerves divide on their entrance into the cord into 
two main longitudinal branches, ascending and de- 
scending. Of these the ascending branch has been 
hitherto principally referred to, but the descending 
branch ought also to undergo degeneration. But 
the only descending degeneration in the posterior 
columns occurs in a small tract which is known 
(from Its shape) as the ‘comma-tract.’ Mott has 
found that this degeneration occurs not only in sec- 
tions of the cord, but also after section of the posterior 
nerve-roots, and that on each occasion it extends 
downwards for a limited distance only (half to three- 
quarters of an inch). It seems, therefore, most pro- 
bable that this degeneration of the comma-tract 
represents the degeneration of the fibres belonging 
to the descending branches of the posterior roots. 

Spinal Reflexes. — The reflexes of purely spinal 
mechanism which are of importance (by their pre- 
sence, absence, or alteration) as indications of 
disease of the spina‘l cord in different longitudinal 
regions have been divided into (a) the superficial or 
r>6/«-reflexes, and {b) the deep or so-called ‘ tendon^ 
reflexes.’ 

{a) Skin-rejlexes . — The most important of these 
are tabulated below. The designation of the 
parts of the cord upon which they severally depend 
15 based upon a very useful table published by 
Gowers. 

These skin-reflexes vary much in different indi- 




Name of Reflex 

Mode of Excitation 

Nature of Result 

Level of Cord upon which 
Reflex depends 

Plantar rtflex . 

Tickling sole of foot . 

Movements of toes ; of these and 
foot ; or of these and leg 

1st, and, and 3rd sacral 
nerves (lower part of 
lumbar enlargement) 

Gluteal rcjlex 

Irritation of skin of buttock 

Contraction of glutmi 

4th and sth lumbar nerves 

Cremasteric fejlex 

Irritation of skin of upper and 
inner part of thigh 

Drawing up of testicle 

zst and 2nd lumbar nerves 

Abdominal rejicx 

Irritation of skin of abdomen 
along edge of nbs, and above 
Poupart's ligament 

Contraction of upper or of lower 
part of abdominal muscles 

Sth to X2th dorsal nerves 

Epigastric rejiex 

Stroking side of chest ovcrdlh 
and 5th intercostal spaces 

* 

A dimpling of corresponding 
side of epigastric region (con- 
traction of hij^hest fibres of 
rectus abdominis) 

4th to 6th or 7th dorsaJ 
nerves 

Scapular reJlex . 

Irritation of skin in interscapu- 
lar region 

Contraction of posterior axillary 
fold (teies), or of several of 
scapular muscles 

6th or 7th cervical to and 
or 3rd dorsal nerves 


circumferential tract in tlie anterior three-fourths of 
the antero-lateral column, spreading inwards in 
front of the crossed pyramidal tract to reach the 
interraedio-lateral tract of the grey matter. The 
tract which is thus marked out is most extensive in 
the upper regions, and gradually lessens in the 
lower part of the cord, but can be traced almost to 
its termination. It embraces in the dog the part of 
the anterior column which in man is occupied by 
iiu‘ (liicct pyramidal tract, and also the whole 
ugion of the tract of Gowers, the fibres of these 
two tracts being intermingled. Some of the fibres 
of the anterior roots also exhibit degeneration after 
removal of the cerebellar hemisphere, and are 
tlu u'forc probably directly continued from fibres of 
thi- tiai t The same holds good for nearly all the 
I iimui! * ranial nerves (Marchi). These degenerated 
li^iM .00 numerous on the same side as the lesion, 
I'ut .1 k w OLCur in the opposite nerves. 

'l iu oiIri tract formerly thought to contain out- 
run*; iiiirvs In now believed, with more probability, 
to I't'long ically to the afferent system of fibres. It 


viduals, as regards the facility with which they 
may be obtained. They are often more marked in 
children and in women than in men ; though when 
the latter are of an irritable or nervous tempera- 
ment, some or all of the skin-reflexes may in them 
be well marked even in conditions of health. It 
must be borne in mind, also, that the superficial 
reflexes are always distinctly exaggerated, when the 
corresponding regions of the skin are tender in 
association with related visceral disease (Head). 

In cases where extensive transverse lesions exist, 
situated higher up in the cord than the nerves upon 
which any of these reflexes depend, such reflexes 
are commonly supposed to be exaggerated in in- 
tensity. This, however, is not the case where we 
have to do with total transverse lesions. The fact 
that this or that reflex exists shows not only that 
the afferent and efferent nerves, but that the path 
through the spinal cord at the corresponding level, 
is practically undamaged. It is not, however, 
necessarily true that absence of any of the reflexes is 
an indication of disease at the corresponding level 
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in the spinal cord. It may be so ; but it may also 
be that the disappearance of the reflex is dependent 
upon disease in some part of the afferent or of the 
efferent nervesy leaving the cord itself intact. Or it 
may also happen that the particular reflex is simply 
not to be obtained in the individual under examina* 
tion. Or, again, with a complete transverse lesion 
in the lower cervical or in the upper or middle 
dorsal regions of the spinal cord in man all reflexes 
dependent upon lower portions of the cord, except* 
ing perhaps the plantar, will (though this is con- 
trary to usual belief) be found to be abolished. Sm 
Spinal Cord, Special Diseases of: 9. Soften- 
ing of. 

Further, it must be borne in mind that in certain 
cases of hemiplegia (even where hemianaesthesia 
does not co-exist) these skin-reflexes are often 
notably diminished or even abolished on the para- 
lysed side of the body ; though the reverse condi- 
tion of things will probably obtain in regard to the 
deep or ‘ tendon -reflexes * next to be considered. 
It will probably be found, hereafter, that this re- 
pressing effect upon the skin-reflexes is associated 
with the existence of lesions m special parts of the 
brain, and not with lesions in other localities, 
though such special sites are at present very imper- 
fectly known 

Recently a modification of the plantar reflex in 


reflex is often the earliest to appear in disease of the 

pyramidal tract. Sad Babinsk^’s Sign. 

(d) « Tmdon-re^exesJ — Much discus^on has 
taken place as to whether these are * reflexes * at all, 
in the proper sense of the term. Into this ques- 
tion we do not propose to enter. The phenomena 
themselves, to which alone reference will be made, 
are chiefly two in number, namely, ankU^clonus^ 
and that variously known as the ktue~phenontenon^ 
patellar tendon-reflex^ knee-reflex, or knee-jerk 
Corresponding phenomena are met with in the 
upper extremhies in the form of * wrist-jerk * (pro- 
duced by a slight blow over the radial side of the 
wnst), and ‘elbow-jerk* (from a blow upon the 
triceps tendon). These phenomena are mcreased 
or diminished under the influence of the same kind 
of conditions that cause increase or diminution of 
the ‘ knee-jerk,* so that no further special reference 
will be made to them 

There is a distinct difference in regard to the 
importance of the presence of the ‘ knee-jerk * and 
‘ankle-clonus* respectively. The ‘knee-jerk* 
occurs in health, so that it is its absence, as well as 
Its increase, which is of pnncipal significance in 
certain diseases. ‘ Ankle-clonus,’ on the contrary, 
is a phenomenon not to be obtained in a state of 
health, so that its presence was formerly thought by 
some to be a positive sign of disease of the spmal 


Name of Reflex 

Mode of Excitation 

Nature of Result 

Level of Cord upon which 
Reflex depends 

Knti-jtrh • • . 

By striking patellar tendon 
with edge of hand or with 
percussion - hammer, while 
leg hangs loosely over fellow, 
or over forearm of operator 
Also by striking quadriceps 
tendon, above patella 

A single upward jerk of the leg 
and foot, slight or distinct 

and and 3rd lumbar nerves 

AnkU-ctonus * • 

With knee extended or very 
slightly flexed, by pressing 
quickly and firmly against 
anterior part of sole of foot 
(so as to stretch calf-muscles) 
and then keeping up the pres- 
sure 

A series of clonic contractions 
at the ankle-joint, continam^ 
as long as the pressure is 
maintained, and mstantly 
ceasing when it is relaxed 

If the condition is very highly 
marked it may spread to the 
whole limb, or even to that of 
the opposite side 

xst to srd sacral nerves 
(lower part of lumbar 
enlargement) 


association with disease of the pyramidal tract made 
known m 1896 by Babinski (and now often spoken 
of as ‘ Babinski’s sign,’ or ‘ Babinski’s reflex *) has 
received much attention The normal plantar re- 
flex to slight irritation in healthy adults, and in 
children after learning to walk, is by flexion of the 
toes, whereas Babinsla pointed out that in all such 
persons with lesions of the pyramidal tracts the cor- 
responding response is by extension of the toes, 
especially of the great toe. An extensive investiga- 
tion as to this sign upon a very large number of 
individuals by Walton and Paul {Joum o/Nerv, 
and Ment Dis , June 1900) has led them to the 
following, among other, conclusions : {a) in early 
infancy no constant or characteristic movement of 
the toes occurs, though extension is rather more 
frequent than flexion ; (b) the Babmski reflex ob- 
tains in about 70 per cent, of hemiplcgics and 
diplegics, and in approximately the same pro^r# 
tion of cases with disease involving the pymmidal 
tract in the spinal cord ; (r) it is never present in 
health, and there is reason for doubting itir existence 
in either functional or organic nervous or other 
disease not impUcating the pyramidal tiRct ; (ef) this 


cord. But this is a view which requires limita- 
tions — and limitations of such a kind as to de- 
pnve the manifestation of ankle-clonus of much of 
Its diagnostic significance. It may exist, for in- 
stance, after one-sided fits dependent upon disease 
of the cerebral cortex ; and, again, it may exist 
to a well-marked extent where the antero-lateral 
columns of the cord are pressed upon at a certain 
level, even though (as in the condition above re- 
ferred to) no lateral sclerosis of the cord hu been 
developed. 

General /Etiology and Pathology — The 
spinal cord itself may be damaged by disease in- 
vading it from without — ^that is, taking onspin 
either in the bony canal or in the enveloping 
membranes; or it may be the seat of intrinsic 
patholc^cal changes. As the former conditions 
may and do constantly produce functional derange- 
ments or actual structural changes of a secondary 
order in the cord itself, we must take cognisance 
of them here, so that the various pecoliuities 
as to their occurrence tnay be made known and 
considered side by side with those pertaining to 
the different causes of disease of intrinsic or%b» 
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from which they have to be , distinguished at the 
bedside. . ^ . 

(a) Extrinaio Causes. 

U) Siads or btUkt-wounHs mav involve limited 
r^ons and parts of the spinal cor^ 

(2) Fracture with cUskcation of some of the 
vertebrcp (as results of severe falls or other mechani- 
cal violence) exists as an occasional cause of an 
associated paraplegia, produced by the crushing of, 
or pressure upon, the spinal cord. This is most 
apt to occur in the cervical region, though the 
dorsal and lumbar regions are, to a less extent, 
liable to similar accidents. 

(3) Tubercular caries of the vertebra may exist in 
any of the regions, and may or may not be asso- 
ciated' with angular curvature in a corresponding 
portion of the spine. The paraplegia, or other 
j^esult of interference with the functions of the cord, 
in the majority of cases of this disease, is not due 
so much to its compression by diseased bone, as to 
the irritation and subsequent compression of the 
cord by inflammatory products. 

(4) Cancer of the vertebra occurs either as a 
primary or as a secondary affection. Such a new 
growth may involve the dura mater or not, and as it 
grows it ma^ at first irritate and subsequently com- 
press the spinal cord itself. 

Other diseases of the spine are rare as causes of 
disease of the spinal cord. Still aneurysmal erosion 
of the vertebrae with subsequent pressure upon the 
cord must not be forgotten, and very rarely an 
aneurysm bursts into the spinal canal. Exostoses 
and enchondromatous growths from the bones may 
also quite rarely compress the cord. 

(5) Cancer cf the spinal meninges ^ or new -growths 
cf other kinds (see 21. Spinal Cord, Tumours of), 
may also involve irritation, and subsequently com- 
pression, of the anterior or posterior nerve-roots, or 
of the spinal cord itself in one or other region. 
HydcUids^ again, should be remembered as possible 
causes of spinal disease, especially where their 
existence has already been detected in the body, in 
other situations. 

(6) Hamorrhage into or upon the meninges , — 
See Meninges, Spinal, Diseases of. 

The foregoing ^oups of causes of disease of the 
spinal cord give rise to sets of ^mptoms having a 
generic resemblance, because in each case com- 
pression acts upon the cord, or upon the spinal 
roots and cord, from without, in one or other 
direction. 

(b) Intrinsic Causes. 

(7) Hamorrhage occurs with extreme rarity into 
the spinal cord. This is due, in the main, to the 
flmier texture of the cord, and to the greater 
abundance of supporting connective tissue around 
ifs blood-vessels, as compared with that surrounding 
the vessels of the brain. When haemorrhage, of 
idiopathic origin, does take place into the spinal 
cord, it almost invariably occurs in the softest por- 
tion of the organ, namely, its central core of grey 
matter — and in this region it may extend for some 
distance upwards and downwards. As a result of 
falls or blows, also, bsemorrh^^e into the substance 
of the cord is a rare event ; stUl, under these con- 
ditions, it occurs occasionally — mostly in associa- 
tion with laceration of the substance of the cord. 
Of this latter kind of lesion, resulting from a fall 
from a height of about twenty-five feet, the writer 
has record^ a remarkable instance, in which, 
although the eged was severely lacerated, there was 


no external wound and no fracture or dislocation 
vertebrae. 

(8) Embolism occurs with great rarity in the 
spind cord, and is still more seldom recognised 
when it does occur. This is due to the faqt of the. 
small size of the arteries of the cord, and, as .com- 
pered with the frequency of embolism in the brain, 
to the absence among them of any large trunk, like 
the middle cerebral, coming off more or less 
directly from one of the great vessels arising from 
the arch of the aorta. Emboli are known to reach 
the brain much more rarely by way of the vertebral 
than by way of the carotid arteries ; and the priu* 
cipal arteries of the spinal cord are either direct 
qffsets from the vertebral (anterior spinal), or in- 
direct branches from the same (posterior spinal)— the 
latter arising from the inferior cerebellar, which 
are twigs from the termination of the basilar artery. 
Apart from these vessels, the blood-supply of the 
cord comes from still smaller twigs, derived from 
the intercostal and lumbar arteries, which anasto- 
mose with and reinforce the anterior and posterior 
vessels, at intervals, along the whole length of 
the cord. All the principal vessels, small though 
they are, seem to anastomose freely with one an- 
other. Thus, even if embolism of the spinal 
arteries should occur, as it probably does very 
rarely, its effects would be diminished in im- 
portance, and obscured clinically as well as post 
mortem^ by reason of the very small size of the 
vessels, and also by the fact of their not being 
* end * arteries. 

(9) Thrombosis would, however, be capable of 
occurring in diseased spinal arteries^ as well as in 
those of other parts of the body. Subsequent 
observations may perhaps show that degenerative 
changes or endarteritis are particularly common in 
the spinal arteries, so that the occurrence of throm- 
bosis in them would thereby be rendered all the 
more easy and likely to occur. Once set up, the 
process of thrombosis might easily spread in this 
network of small spinal vessels, and yet be very 
difficult to recognise in them except by the effects 
that would be produced upon the tissue of the spinal 
cord — namely, the production of softening. A simi- 
lar process may also take place in the peculiarly 
tortuous network of veins which surrounds the 
spinal cord on all sides— perhaps even with more 
facility than in the veins of other parts — when general 
and other local conditions favour its occurrence. 
Ollivier, in fact, called attention to the probably 
natural slowness of the blood-current through the 
spinal veins, and to the multiplicity of causes which 
(owing to their influence upon respiration and cardiac 
action) tend still further to retard it— such as violent 
emotions or efforts, and all such diseases as greatly 
interfere with respiration or with the force and regu- 
larity of the hearrs action. Ollivier adds that he has 
often seen in elderlv persons fibrinous clots filling 
the veins of the cora, as well as those which are to 
be found on its nerve-roots. 

Thus one of the common causes of ordinary 
degenerative softening, as it occurs in the en- 
cephalon, would also & operative in the cord. 

(10) White softening of the spinal cord is, in fact, 
very common ; often implicating its whole trans- 
verse area for a variable extent. It differs in no 
respect in its naked -eye or microscopical appearances 
from the process as it is met with in the encephalon. 
It is altogether unreasonable to assume, in accord- 
apee with current nomenclature, that this condition . 
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is mostly a result of hiflamniation, and therefore to 
be spoken of as a* myehhs, •when the mtholc^ts 
of our time have deelared that the similar process 
in the cerebrum and cerebellum is mostly ot dege- 
nerative origin. 

(11) Myditis. — The writer is, of course, far from 
denying that primary tnJlamnUUton may involve' 
areas of the cord, and entail * softening’ of its 
substance. He believes, however, that * acute 
myelitis ’ is far more likely to occur as a secondary 
process, in connection with pressure upon and con- 
sequent irntation of some part of the cord, en- 
croached upon by fractures or dislocations of the 
vertebrae, or otherwise wounded ; also as an occa- 
sional sequela of tubercular vertebral caries, of the 
direct pressure made upon the cord by some 
meningeal tumour, or of haemorrhage into its sub- 
stance. The question rather is as to the causation 
of primary or idiopathic softening— whether this is, 
in accordance with common phraseology, to be as- 
cribed to inflammation,' or whether it is non-inflam- 
matory and of thrombotic origin, as the writer 
believes Yet he is also far from beheving that all 
the secondary softenings met with in the spinal 
cord are necessanly of inflammatory origin Many 
of these also are probably due to degenerative 
changes from pressure and thrombosis, rather than 
to inflammatory causes 

Processes of degenerative ‘ softening ’ are mostly 
brought about qiuckly, so that they would from a 
clinical point of view, in the mam, correspond with 
what IS commonly spoken of as ‘acute myelitis.* 
As for * chronic myelitis * (in the commonly under- 
stood sense of chronic softening), the writer believes 
that no such disease should be any longer described. 
Many * softenings * are in a certain sense chronic, 
as, though they may be more or less abrupt in their 
onset, they tend to last long rather than to kill' 
quickly Again, other maladies which the older 
physicians would have ascribed to ‘ chronic mye- 
litis’ or ‘chronic softening,’ are now known to 
partake more of the nature of chronic indurations, 
and to have as their bases various processes of 
sclerosis 

(12) Processes of sclerosis are extremely common 
in the spinal cord. In nature they are overgrowths 
of the connective tissue of this organ, altogether 
similar to those occurring in other organs and 
tissues, under the name of ‘ fibroid substitutions * 
or ‘ non-inflammatory hyperplasias of connective 
tissue’ {see Fibrosis) Sclerosis occurs under 
various forms, and constitutes the basis of several 
distinct diseases, which are in all cases gradual 
and more or less slow in their onset, as well as 
in their progress It may occur (a) as a diffuse 
general overgrowth (after the manner of a cirrhosis 
in other organs) ; {b) in the form of fasciculi or 
bands limited to particular columns of the oord 
<especially the posterior and the lateral) ; or (r) in 
an insular manner, so as to form islets of sclerosis, 
scattered altogether irregularly through the cord 
at different levels, as in ‘ disseminated sclerosis. ’ 
Sometimes overgrowth of the connective tissue is 
the primary event, in other cases it is sequential 
to an atrophy occurnng in the nerve-elements them- 
selves. 

(13) Tissue-changes allied to these in their results 
or later stages, though they have a peculiar history 
and course of their own at the commencement, are 
the so-called ^secondary deffentratwns^ which occur 
in certain regions of ihe cord, as a result either of 
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some! prl^ous damaj^e or injury to this organ 
or as a sequel of brun-dlSease. 

These ‘secondary degenerations’ illustrate facts 
originally made known by Waller, to the effect that 
when nerve-fibres are severed from the ganglion- 
cells from which they are outgrowths, the while 
substance of Schwann gradually breaks" up in the 
course of seven to fourteen days, and undergoes a 
process of fatty degeneration, by which it is ulti- 
mately resolve into a multitude of fine granules 
and fat-particles The white columns of the cOrd 
are composed of aggregations of nerve-fibres running 
parallel with one another, so that when one of these 
columns is cut across, or when the continuity of its 
fibres IS interrupted by some severe lesion occurring 
in their midst, a process of ‘ secondary degenera- 
tion ’ manifests itself simultaneously in all the fibres 
thus damped, extending upwards or downwards 
from the lesion according as the fibres cut across 
have afferent or efferent functions Th^ the result 
appears as one or more band-like tracts of degene- 
ration, running upwards or downwards according to 
the extent and situation of the transverse area of 
the cord affected 

In order to deal as briefly with this subject as 
possible, it may be said that experience has hitherto 
shown that such band-like tracts of ‘ secondary de- 
generation * occur especially in each lateral half of 
the cord, in three situations, namely, (i) m the 
lateral columns; (2) in the inner portions of the 
anterior columns ; and (3) in the postenor columns. 
The degenerations in the anterior columns, and m 
the postenor and median portions of the lateral 
columns, take place in a direction downwards from 
the site of section or lesion of the fibres, at what- 
ever level the damage may chance to exist $ while 
those in the postenor columns and in the superficial 
portions of the lateral columns take place in an 
upward direction, starting from the section or seat 
of destructive lesion by which these columns may 
be invaded 

The fibres that undergo the descending degenera- 
tion in the lateral columns (constituting the * crossed 
pyramidal tract ’) are generally believed to be those 
which transmit volitional stimuli to the various volun- 
tary muscles of the body, and which cpme into relation 
with motor cells in the anterior cornua at different 
levels These different fibres are supposed to enter 
the lateral columns at the commencement of the 
spinal cord, passing into them, m fact, as a result 
of the ‘decussation of the pyramids.* Thus, the 
motor tract continued downwards through the 
* internal capsule ’ from one Rolandic area of the 
cortex, let us say the left^ continues along the crus 
and through the pons on the same side ; thence 
passing into die bulb a considerable proportion of 
Its fibres decussate with their fellows, and thereby 
reach the right lateral column of the cord, down 
which they proceed as a compact group in the 
manner mdicated. The remainder of the fibres of 
the left motor tract (those which do not decussate) 
pass down also in a compact body (the ‘direct 
pyramidal tract ’) and occupy most of the mner half 
of the left anterior column.’ Thus, if the whole 
of the left motor tract be seriously damaged or cut 
across m the internal capsule ^r at any point above 

‘ Though this is the rule, yet it would appear from the, 
observations of Flechsig that developmental anomaUes are 
apt to occur, so that the teladve pmpdrtum between the, 
decussating and the nen-decostatihg fib^ is subject to 
variation m different mdividuals. 

e a 2 
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the * decussation of the p^amids,* we should have 
a small band of de^neration in the anterior 
column on the same side, and also a larger band of 
degeneration in the opposite (or right) lateral, 
coicunn (lig. 2, H)— that is, we should have the 
form of secondary degeneration associated with, 
many cases of hemiplegia. But if there be com- 
plete section of or destructive disease involving 
the antero-lateral columns of one side of the cord 
itself, then we should have a band of d^eneration 
in the anterior, as well as in the lateral, column of 



Fig. Showing descending areas of degeneration: 

a, in inner part of anterior columns; /, in lateral columns 
(mid*dorsaI region).^ Case of paraplti^a, from complete 
transverse soAenin^ in upper doi^ region. 

/f. Showing descending degenerations in ca^ of right kemi» 
piegia, from extensive soAening of leA * internal capsule.' 
(Twice natural sise-) 

the same half of the cord. Or if cither column be 
cut or damaged singly, then in such column a band 
of degeneration would be found extending down- 
wards from the seat of lesion. Or if, as so 
frequently happens, we have to do with a total 
transverse lesion, represented, for instance, by a 
focus of softening extending through the whole 
thickness of the cord in the upper dorsal or in some 
other r^on (so that the patient suffers from com- 
plete paraplegia), we should then find large areas 
of secondaiy degeneration in each lateral column 
below, as well as smaller areas in the inner part of 
each anterior column (fig. 2, P). The areas in both 
situations become less extensive as they descend, 
and gradually wear themselves out in the lower part 
of the lumbar swelling. It was stated by Bouchard, 
and has been commonly repeated by succeeding 
writers, that the areas in the anterior columns do 
not appear beyond the mid -dorsal region ; but this 
mode of termination, as the writer pointed out in 
1867, is certainly not invariable. 


P 
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Vk, 3. — P. Showing ascending areas of degeneration ; Pf in 
columns of GoU: and /, along outer border of lateral 
columi^ in middle of cervical swelling (corresponding 
with direct * cerebellar tract ' and the * tract of Gowers % 
Case of ptirapUg^^ from complete transverse soAening m 
upper dorsal region. 

In such a dase as that last cited, namely, one of 
paraplegia due to a total transverse lesion in the 
upper dorsal region, there would be found above 
the seat of lesion certain ascending degenerations — 
the principal of which would be situated in the 
posterior columns, though others, smaller and more 
feeently recognised, are to be met with in the outer 
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part of the lateral Columns (fig. 3). , The ascending 
degenerations in the posterior columns are often 
stnctly limited to the so-called * columns of Goll.' 
Situated on each side of the posterior median 
fissure, they together constitute a median wedge- 
shaped patch, whose apex extends forwards to the 
commissure, and whose base is at the posterior 
surface of the cord.. This band of degeneration 


A B 



Fig. 4. — Peculiar arus of asccndjng degeneration, met with 
in a concussion -lesion of the Spinal Cord. 

A, transverse section of the Spinal Cord, near the middle of 
the cervical region ; B, transverse section through the 
cervical region of the cord, near lower border of medulla ; 

C, section through lower part of medulla oblongata; 

D, section through medulla about below the Cadmus 
scriptorius. 

The areas in the posterior columns («, a\ b, P) have a very 
peculiar disposition. The areas in the lateral columns in 
A are very unsymmetrical ; that of the right side, anterior 
to c't represents the lateral sensory tract. 

reaches upwards to the bulb, where its fibres seem 
to terminate in the nucleus gracilis. 

It seems clear, however, that, under certain con- 
ditions, the areas of ascending degeneration in the 
posterior columns may be differently arranged, and 
not completely limited to the * columns of Goll,^ 
since in a case with a lesion of some kind in the mid- 
cervical region (the nature of which is not known, 
because, unfortunately, this part of the cord was 
not preserved) the writer long ago found such areas 
as are represented in fig. 4 in the upper cervical 
region and in the medulla. The ascending areas 
of degeneration occupying the superficial portions 
of the lateral columns were trac^ by the writer 
upwards into the restiform bodies. These are areas 
which we now know to correspond with the subse- 
quently described ‘direct cerebellar tract*; while 
tne * tract of Gowers * — corresponding with the 
part of the areas anterior to d in fig. 4, a and B — 
which has still more recentlv been described, also 
contains afferent fibres for the cerebellum, though 
they reach it by a different route. According to 
Schiifer, they can be traced upwards into the bulb 
and pons Varolii, while they eventually enter the 
cerebellum as part of the superior peduncle, passing 
mainly to the vermis. Tne fibres of this latter 
tract are intermingled with those of a part of the 
descending cerebellar tract (fig. 1), which is the 
only other long tract of degeneration existing in 
the spinal cord that has not hitherto been men- 
tioned. 

In these areas of degeneration, in addition to the 
changes already mentioned as occurring in the nerves 
themselves, other processes take place. T^ere is, 
for instance, a very distinct but secondary over- 
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rowth of the connective tis^ .throughout the 

iseased area, as well as an abundant devefiptnent 
of large * granulation-corpuscles,’ precisely uttilar to 
those met with in ordinary foci of softened nerve- 
tissue. The ^anulation-corpuscles are closely 
packed among the meshes of the connective*tissue 
overgrowth and the atrophied nerve-ftbres. In pre- 
parations which have oeen immersed m bichrom- 
ates or in chromic acid, these corpuscles do not 
become stained to nearly the same extent as the 
healthy nerve-tissues ; hence the areas containing 
them remain pale, and are consequently to be 
traced with the greatest ease in spinal cords which 
have been immersed for a week or two in these 
fluids, though when they were in the fresh state no 
such areas may have been detectable, even on the 
most careful examination, by the naked eye. On 
the other hand, when sections through such degene- 
rated areas of spinal cord are mounted in the ordinary 
way in Canada balsam, the granulation-corpuscles 
become invisible, so that Tooth and other recent 
writers make no mention of the existence of granu- 
lation-corpuscles in the areas of degeneration — the 
most obvious change then being the overgrowth of 
connective tissue, leaving, as Tooth says, ‘loculi 
filled with homogeneous material not staining by 
Weigert hsematoxyhn ’ This ‘ homogeneous mate- 
rial ’ in the loculi represents, as the writer believes, 
granulation-corpuscles altered by the preparation of 
the specimens. 

(14) in the substance of the spinal 
cord Itself are not very common, nor, on account of 
the limitations of space within the spinal canal, do 
they ever attain a very large size, so long as they 
take the form of circumscnbed growths For this 
situation a growth equalUng a hazel-nut in bulk 
would be esteemed large In regard to the nature 
of the growth, this is, of course, a matter of purely 
pathological interest, since the clinical signs and 
symptoms which a growth in the spmal cord is 
capaole of causing would not vary with its nature, 
but would be wholly dependent upon its situation, 
and Its rate and manner of increase. Cancer occurs 
within the spinal cord almost solely as a secondary 
extension from a similar growth pre-existing in the 
dura mater or in the vertebrae, or possibly in more 
distant parts. In altogether exceptional cases it 
may occur pnmarily in &e spinal cord. Gliomata, 
sarcomata, and myxomata may also occasionally be 
met with, either in pure or m blended types ; and 
in the case of the former we may have infiltrating 
growths occupying a wide area in the central and 
posterior regions of the cord more especially, through 
a considerable portion of its length, such as occurs 
in syrmgo-myelia* Tubercular nodules are also 
apt to occur, either alone or in combination with a 
tubercular meningitis. Syphilitic gummata may 
likewise be found in the substance of the cord, 
though their presence in this situation is not so fre- 
quent as it is in association with the spinal men- 
inges. 

(15) Atrephy with degeneratmi oj gauglum-coUs 
IS apt to occur as a secondary process with extreme 
frequency in portions of the grey matter of the cord 
which happen to be more or less im^cated in 
other conti^ous pathological chanees. wt in two 
or three distinct diseases the ganglion-cells or the 
anterior cornua in different paru of the cord are 
prone to be suddenly overtaken an aftiologicaHy 
obscure failure of noteitipn, commonly suppled to 
be of an Inflammatoiy nature, which speedily entaib 
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' an atrophy of the particular cells affected. This, 
for instance, occurs as the anatomical basis of * in- 
fantile paralysis,’ and of the timilarformof paralysis 
now known to occur (thoim[h more rarely) in adults. 
In these diseases whole grotm of cont^ous and 
functionally related cells are affected simultaneously, 
and as the atrophy of the ganglion-cells progresses 
there is generally evidence of a seconaaxy over- 
growth of the surrounding neuroglia m the anterior 
cornua. To assume that this process is inflammatory 
in type, as the terms ‘comum myelitis’ or ‘acute 
anterior polio-myelitis ’ imply, seems to the writer 
somewhat questionable. Inflammation does not 
commonly limit itself to individual tissue^lements, 
and the slight overgrowth of the contiguous neuroglia 
may well be a secondary process of simple hyper- 
plasia. This latter process is mdeed less cviaent 
where, as in ‘progressive muscular atrophy,’ the 
initial and mysterious atrophy of individual ganglion- 
cells occurs more slowly and more sparsely. Cells, 
here and there, m particular anatomical groups, 
undergo in this affection the atrophic process, leav- 
ing others around them for a time as healthy as 
ever. Yet, as the disease progresses, the ranks of 
the healthy cells become gradually thmned in an 
altogether irregular manner ; and this atrophy 
of nerve-cells, as it occurs, speedily entails, for 
reasons to be set forth m the next section, a corre- 
sponding atrophy of functionally related muscular 
fibres. 

Trophic Relations between different 
Tiasuea and different Parte of the Spinal 
Cord —Irntation of the postenor cornua, or of the 
postenor roots of the sjxnal nerves, may give n$^ to 
vanous pustular or vesicular eruptions in related 
portions of the skin, often assoaated with neuralgic 
pains in these same regions. In other cases, with 
lesions m some parts of the grey matter, ulceration 
or actual sloughing of certain related tracts of skin 
is easily determined — especially under the com- 
bined influence of continued external pressure ^nd 
frequent imtation from unne or freces, as m some 
cases of paraplegia See p 685. 

Degeneration or destruction m any way of the 
great ganglion-cells of the anterior cornua, or of the 
anterior roots of the spinal nerves (either withm or 
outside the cord), gives nse, in the coarse of two 
or three weeks, to atrophy of the muscle-fibres with 
which such atrophied cells or nerve-roots are in 
relation We thus get an atrophic paralysis, asso- 
ciated with the electrical ‘reaction of d^enera- 
uon ’ 

Certain diseases affecting the grey matter of the 
cord (in ways and sites which cannot be nreebebr 
defin^) are also commonly supposed to be asso- 
ciated with chronic diseases of the joints ; it seems, 
however, to the writer that these articulu chim^ges 
may be due rather to a co-existing penpherai neu- 
ntis involving certain nerves procee^g to the 
joints. Sometimes comparatively unimportant, 
these joint-changes lead m other instances to great* 
atrophy of the articular ends of the bones, and pos- 
sibly to dislocation with utter destruct^n of the 
joint, as in some cases of locomotor ataxy. Atn^y, 
with brittleness of bones, may also be met witn in 
the same orin allied cases. 

The &ct of the existence of these trophic ttonbles 
in associauon with sndi ksions may oe admitted 

genesiL ^^^^hcr tKey^S*^^ to defectSt^ 
altered influences transmitted by ordinaiy motor and 
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sen$ory nerves in - relation ; sacl^. tis^uesiii or to 
’altered injiuences throogh c^rtaii^ purely l^iypothed* 
cal * trophic neryc^f^^* ^es altogether outside the 
of the mere .co^exieit^nce .ipf the several trophic 
troubles with tjhe js^veial lesions^ which is the 
of more immediate interest for the practitioner of 
medicine. ; . > 

Rjeglonnl Dlfl^nQ8i8.r-We already possess ,a 
nuinber of valuable clinical data available for throw- 
ing light upon the rie^nal side of the problem of 
.diagnosia It must, oe home in mind, however, 
that the regional diagnosis of diseases of the spinal 
cord is itself a twofold problem. It involves a con- 
sideration ; . (tf) of the transverse /irrfa involved ; and 
'(^) of the l(mgitudinftl sUuaiiQn and extent of the 
msease in such areas* 

{a) Diagnosis, of the Transverse , Area 
INVOLVED.— T he facts to be tabulated under this 
head may be set down in the order of their relation 
to different component parts or regions of the spinal 
cord. 

(1) Anterior roots of spinal nerves* — Irritation of 
these may give rise to various forms of twitching car 
to tonic spasms in related muscles. Great pressure 
upon or destruction of the anterior roots will give 
rise to local complete or partial paralysis in the 
related muscles, followed in the course of a week or 
two by marked atrophy, and the establishment of 
the electrical * ruction of degeneration * [see Para- 
lysis). Tliere will also be an abolition of reflex 
excitabili^ of these muscles in response to skin- 
irritation, or to blows upon or stretchings of their 
tendons. 

(2) AnterO’laieral columns, — Increasing pressure 
upon or disease of these columns gives rise to paresis, 
gradually d^pening into motor paralysis of parts 
deriving their nerve-supply at or below the seat of 
lesion. 

When the disease occurs in the lateral columu 
more especially, there may be twitchings or start- 
ings in the musdes below, or well-marked spasms, 
ana possibly painful cramps. There may also be 
great exaltation of the superficial and deep reflexes, 
Jf the manifestation of the latter is not hindered by 
pre-existing, spasms. The plantar reflex shows 
Itself in die form of extension of the toes, especially 
of the gr^t toe — ‘Babinski’s sign ’ {see p. 121). 
Motor paralysis exists to some extent, but without 
any appreciable impairment of sensibility. No 
marked wasting of muscles, or diminution in elec- 
trical reaedoDS, usually occurs. , 

( 3 ) niatter. — (a) Of anterior cornua,— 
,J>isease of these parts causes motor paralysis, with 
atrophy, loss of faradic excitability and of reflex 
.exdtability in related muscles — as in cases of disease 
of the anterior roots qf spinal nerves. 

[fi) Of posterior cornua and central parts,— 
JDamage of these r^ions of grey mattei* .will, ac- 
.cording to its completeness in transverse extent, 
c^m^-niore or less delay, or .defect in the trapsmis- 
^on of painful and thermic impressions, und 
pej^ps, interfere ^Iso with other modes, of sensir 
juli^. Som 8 trophic lesions in , skin and joints may 
^al80.|ift met with. ; 

, At different levels in the cord spedaf cfsnitres (re- 
presented in both anteriojc and posterior r^^iqps pf 
grey , matter) m connection with definite functions 
may be interfered with by mm^bid cpmtttioQsimpUr 
catmg the, grey matter. .. . 1. - 

0(4). Posterior €olumnsj.—T!)^ results of disease 
jtQBfined to this ai^doDi .(jaaof^ especially to the 


♦ root^sones *) will be— ataxy or .signs of inco-ordina- 
tion of movements ; interference with impressions 
( of, touch, pressure, temperature, and of * muscular 
sense * ; abolition of knee-reflex ; and diminution or 
loss of sexual desire. 

(5) Posterior roofs of spinal nerves. — From irri- 
tating lesions there will arise lancinating or other 
.pains in the skin and deeper textures of related 
portions of the limbs, and possibly trophic skin- 
lesions. Pressure or destructive lesions will give 
rise to loss, in various degrees, of different m^es 
of sensibility, superficial and deep ; and diminution 
or abolition of the superficial and deep reflexes in 
related regions of the body, 

It has’ been shown by Sherrington and others 
that there is considerable overlapping of the skin- 
areas supplied by contiguous posterior roots, and 
this has recently . been well exemplified in one ot 
the writer’s cases of spinal caries operated upon by 
V. Horsley. In the course of the operation a 
single posterior nerve-root in the mid-dorsal region 
was divided on the right side, while two nerve-roots 
were divided on the left side. Around this latter 
half of the body a narrow band of anaesthesia was 
produced, only one inch wide ; while on the right 
side there was no anaesthesia, this being obviated 
apparently by the overlapping above referred to. 
No such overlapping exists, however, in connection 
with the territories of the nerves concerned with 
the appreciation of heat and cold, or of painful im- 
pressions (Head). 

{l>) Diagnosis of the Longitudinal Situa- 
tion and Extent of the Lesion.— This is a 
consideration distinctly secondary to the other, 
since, at whatever longitudinal level the disease 
may be situated, its clinical characters will always 
be qualified by the part or parts of the transverse 
extent of the cord that may be involved. Here we 
are accustomed to obtain information of a general 
kind from the fact (i) that special centres in connec- 
tion with different viscera and functions, situated 
at different longitudinal levels in the cord, may 
be more or less deranged. But we have to de- 
pend in the main (2), upon the signs indicative of 
the implication of particular sensory and motor 
turves^ whose exact relations with different por- 
dons of the spinal cord are known. Such signs 
may consist of some excess or defect of sensibility y 
of motility i or of reflex activity. Again, where 
disease or injury of th,e .vertebrae exists in associa- 
tion with disease of the spinal cord, we may be 
guided by the known rehitions of the different 
vertebral spines to the different nerve-roots and 
segments of the cord. 

Evidence from perverted activity of Spinal 
Centres, 

(1) The lateral columns in the upper cervical 
region contain the motor paths for the muscles of 
respiration, so that section or disease of these 
columns at a loiyet /level may interfere with the 
movements of respiration on the same side of the 
chest (thoracic muscles) ; while if the lesion reaches 
as high as the fourth and third cervical nerves (the 
origin pf the phrenic) Uie diaphragm itself also be- 
comes paralysed, and the movements of respiration 
must therefore almost cease. 

(2) Agaim the upper . cervical region of the 
epfd, thou^ it does nott contain actual centres con- 
nect^ wimthe exdtation of the heart’s action, is 
traversed by theaugmentolriand accelerator nerves^ 
^hose lpplllt.<^f exit from .the. CQnh .ai white tami 
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msceraleSi is with the second, third, and other 
upper dorsal anterior roots. These nerves ascend 
to the stellate ganglion, and thence proceed to the 
heart. 

Thus different lesions in this upper cervical 
region of the cord may, according to their nature 
and extent, greatly interfere with the heart’s 
action, as well as with the respiratory movements. 
The frequency of the pulse may be either notably 
accelerated or retarded ; while the respiratory 
movements may be slower or much quicker than 
natural, and also extremely irregular and perverted 
in rhythm 

(3) The lower cervical and upper dorsal regions 
of the cord also contain the so called * cilio-spmal 
centre * The fibres emanating from it pass out- 
wards with the fibres of the anterior roots jn the 
first, second, and third dorsal nerves, but especially 
in the second, and thence into the cervical 

n thetic Irritation of them causes dilatation 

5 pupil on the same side, together with 
widening of the palpebral fissure, while section or 
other destructive lesion of these parts causes con- 
traction of the pupil 

(4) The vaso-motor nerves for the side of the 
head and neck, and the pinna of the ear, together 
with those for the lateral lobe and half the isthmus 
of the thyroid body, arise in similar regions of the 
cord, and also leave it similarly. Irritation of 
them produces contraction of the blood-vessels 
and a lowenng of temperature of the side of the 
face and head, together with diminution of sensi- 
bility, an absence of perspiration, and (should the 
irritation continue) a tendency to slight atrophy 
of the corresponding side of the face Destruc- 
tive lesions, on the other hand, operating upop 
these vaso-motor fibres, tend to proauce a reverse 
set of conditions See Sympathetic System, Dis- 
orders of 

Sometimes there may be signs of paralysis of 
oculo-pupillary fibres co-existing with signs of 
irritation of the vaso-motor fibres, or vice versd 

(5) Gaskell has shown that all the vaso-motor 
nerves of the body leave the spinal cord in the axi- 
tenor roots of the spinal nerves, from the second 
dorsal to the second lumbar inclusive, passing 
thence into the lateral ganglia of the sympathetic, 
in which these vaso-motor fibres lose their medul- 
lary sheaths. He adds * This chain might, 
therefore, most appropriately be called the ch^in of 
vaso-motor ganglia instead of its present meaning- 
less title of mam sympathetic chain.* Gaskell also 
thinks, and in this he is supported by Sherringtoii, 
that the vaso-motor nerves, as well as certain 
visceral motor nerves, are connected with ganglion- 
cells in the lateral regiohs of the grey matter. {See 
Plate XVII,, p. 1520.) 

Generally it may be said that section of one half 
of the cord or destruction of it for any extent lon^- 
tudinally, causes at first paralysis of blood-vessels in 
the lower parts of the body on the same side— this 
vaso-motor paralysis earring with it in the same 

g srts an increase of temperature and an exalta- 
on of sensibility* In a short time, however, the 
vaso-motor paralysis (and with it the increase 
of heat and sensibility) passes away, owing 
to the vaso-motor centres in parts of the 
spinal cord belowt and to the poc^eral vaso- 
motor centres*, adapting themselves to act ibdepen- 
dendy of those in Wher parts of ihi cord, and of 
the supreme' regnlamig^' centre in the nmtdla ob- 
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longatfi. (As a rule, t^e h^her vaso-motor centres 
control tjiose lower^ down, but after temporary 
paralysis even the penpheral vasp-rngtor centres 
seem to resume control over related blood- 
vessels ) 

(6) The movements and secretions of the stomach 
and intestines generally are certainly influenced by 
the cord in different regions, so that in various 
cases, owing to perversions of this normal spinal 
influence, we may get vomiting, diarrhoea, or 
obstinate constipation — as direct results, that is, of 
morbid changes in certain pkrts of the cord in which 
intesbnal sympathetic fibres have their roots. It 
seems, however, that through the greater portion of 
the alimentary canal the circular musdes etre mner- 
vated by motor fibres distnbuted with the vagus. 
Thus Mnstaltic contractions of the cesopha^, 
stomach, and intestines can be excited by vagus- 
stimulation, whether the stimulus be apphed to the 
roots of the nerves as they leave the bulo, or to the 
main trunk of the vagus m any part of its cervical 
or thoracic course On the other hand, the 
circular fibres of the rectum and of the descending 
colon are supplied by the lower abdominm 
splanchnic nerves, which leave the cord wi^h the 
thoracic and not with the sacral outflow of visceral 
nerves (Gaskell). 

In the grey matter of the lumbar swelbng of the 
cord there are aggregated a number of centres having 
to do with important functions, which may be 
variously interfered with by disease These centres 
are those which regulate— (7) the evacuation of 
the rectum ; (8) the evacuation of the bladder ; 
(9) erection, and ejaculatio semmis; and (10) the 
contractions of the uterus 

In each case the spinal centre constitutes an in- 
dependent reflex centre, provided with its afferent 
and efferent nerves, but m each case also there is 
more or less of connection between the spinal 
centre and others in the cerebral hemispheres. 
There must therefore be doable sets of fibres for 
each centre traversing the whole length of the 
spinal cord and medulla ; partly (commissural) for 
the transference of afferent impressions from each 
spinal centre to the brain, and partly (mtetnunaal) 
for the conduction of efferent impressions from 
cerebral kiiwesthetic to spinal motor centres. 

In the case of the utenne centre these cerebral 
connections are of comparatively slight importance ; 
since, with a compile transverse lesion in the cer- 
vical or even m die upper dorsal region, the proce^ 
ofpartunUon may still be successfully accomplished. 
So long as the spinal mechamsm is complete and 
perfect, partuntion may take place wltfrout the need 
of cereb^ co-operation. Our subsequent remarks 
will, therefore, refer prmapally to the other three 
lumbar centres. 

Complete transverse lesions occurring in any part 
of the Qorsal or cervical refpons will, of course, en- 
tirely cut off all the above-mentioned lumbar spinal ^ 
centres from connection with, and therefore from 
any voluntary control by, the cerebral hemispheres- 
But vanous limited local lesions in particular trans- 
verse areas of the cord (thoimh the* locality of such 
areas cannot at present be definite^ spccincdl miqr 
produce similar results, so fer as cerebral con- 
trol of any one or twq^of the lumbar centres is con* 
ceroed. According h^th^spYec^nce of thtse lumbar 
spinal centres from cerebral ‘ocmlatksi^^id^CQrktrql 
is com(flete or putial, one ot other dL lotiiqfiiig 
results Would be phxluced^ — ^ 
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Incomplets Severance from Cerebmm 


RuMcmirt • 


I Vmad unirt • 


SixtuU ctHirt • 


Aflereat and Efferent 
Fibres 


Unconsdottsness of need, and in- 
ability to prevent evacuation 
Constipation, with in- 
continence of ficces after an 
aperient 

Unconsdottsness of need, and in* 
ability to prevent micturition 
Reflex evacuation in 
gushes at intervals 
Duninution or absence of sexual 
desire. Erections and emis- 
sions, if they occur, wholly 
dependent upon the spinal 
reflex mechanism 


Afferent Commissural 
Fibres only 


Efferent Intemuncial 
Fibres only 


Unconsdottsness of need, and Consciousness ^ of need_ to 
therefore no attempt to re* evacuate^ with no ability 
strain evacuation to restrain the act 


Unconsciousness of need, and Consciousness of need, but 
therefore no attempt to re* inability to restrain mic- 
Strain micturition turition 


With simple destruction of 
fibres, nearly same results as 
set down in previous column ; 
but Fni^imtationoi afferent 
fibres there might be great in* 
crease of dedre (satynasis or 
nymphomania) 


Feelings of desire, but no 
erection in response 
Erection and emissions, 
if present, purely through | 
spinal reflex 

But with irritation of 
efferent fibres there may 
be persistent erections, 
mostly without desire 


The rectal and the vesical spinal centres are each 
composed of two parts, with their separate afferent 
and efferent nerves— one set in relation with a 
sphincter muscle, and the other in relation with 
cetrusor or expulsive muscles in functional opposi- 
tion to the former. The several nerve*fibres, ooth 
afferent and efferent, in connection with these 
centres have been shown by Sherrington to be con- 
tained in the first four saersd nerves, and in the case 
of the bladder also in the third, fourth, and fifth 
lumbar nerves (though none are contained in the 
intervening sixth and seventh lumbar). Thus, as 
Sherrington says: <If, as one may suppose, the 
position of the outflow of the efferents fairly in- 
dicates the position of the nucleus whence they 
come, then we may suppose that a long nucleus for 
the bladder exists m the iumbo-sacral region, which 
has, however, a gap in its continuity. . . . The 
outflow from the anterior roots above the gap is into 
the sympathetic ^tem; from the anterior roots 
below the gap it is direct hy the sacral nerves.* 
Destruction or irritation of either of these sets of 
fibres, or of one of the centres, will necessarily 
interfere to some extent with the working of this 
puticular centre, so that its functions may be inter- 
fered with in several different ways. There may be 
various degrees of irritability of the bladder or 
rectum, or various degrees of paralysis of these 

orffLOS, 

In cases of paralysis of the bladder, especially 
when they are due to lesions implicating its spinal 
centre, the urine is apt soon to oecome foetid and 
a l k al in e, and inflam m ation (alone or with ulceration) 
Is most mne to be set up in its mucous membrane. 

The details as to the modes of disturbance of the 
gmital function, where disease implicates its lumbar 
centre or the afferent and efferent nerves in om- 
nection therewifli, are less known than where it 
involves the communicating fibres between this 
centre and the cerebrum. Tne nervi erigentes have 
been shown to pass out with the second and third 
sacral nerves, so that the sexual like the rectal 
centre Is contained in the posterior port of the 
lumbar swelUi^. In the female die uterine centre 
has been shown to be similaily situated. 

Evidence from in^luation particular Sensory 
or Motor Mertfes* 

The more ptedie indicntimis concerning the 


longitudinal implication of the spinal cord are, as 
already stated, derivable from the level at which 
alterations in sensibility or in motility (either volun- 
tary or reflex) are to be detected. The more closely 
the lesion approaches to what is called a * total 
transverse lesion,* the more distinctly will signs of 
this order reveal themselves. It is important, too, 
to recollect that the fibres of different sensory roots 
are to some extent dispersed through cutaneous sur- 
faces overlying the muscles supplied by the corre- 
sponding motor roots. There are, however, many 
exceptions to this. 

In regard to sensibility ^ the upper limit at which 
the trunk is affected is often sharply defined by the 
presence of a feeling of constriction, of pain, or of 
numbness (‘ girdle sensation *) encircling the body. 
This sensation is generally supposed to be due to 
irritation of the roots of the nerves as they traverse 
the posterior columns (or perhara outside them) at 
the upper level of the lesion. This symptom may 
of course be absent, but in some cases of paraplegia 
it is well marked, especially where the upper level 
of the lesion lies anywhere between the third and 
the twelfth dorsal nerve*roots. 

Our knowledge has of late been greatly increased 
concerning the extent and distribution of the cuta- 
neous areas (* segmental skin-fields*) pertaining to 
each sensory spii^ nerve, owing to the labours of 
Ross, Allen Starr, James Mackenzie, Head, and 
Sherrington. As the last investigator says : 
* Although in a plexus each posterior spinal root 

S 'ves separate contributions to several nerve-trunks, 
e cutaneous distribution of the root is composed 
not of patches which are disjoined, but of patches 
which are so joined that the distribution of the en- 
tire root forms one continuous field. . . . Each 
segmental skin*field spreads, to a certain extent, 
across neighbouring s^mental skin-fields. . . . The 
fore-laO and the after-lap are, throughout the body, 
very great, and each region of skin appears to be 
supphed by at least two sensory roots. . . . The 
shape of a segmental skin-field is, where rimplest— 
e.g. in the trunk and neck— band-like, wrappiim 
transversely round one lateml half of the body ; ft 
has fiUrly parallel edges, but is somewhat broader 
near its ventral than at its dorsal end. In the limb 
the segmental skin-fields are distorted from the 
simple hand-iike type ; * and they are also seemingly 
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tltslccattd ftosa, their attachments to the mid-dorsal 
and mid-ventral lines of the trunk. This peculiar 
distribution Sherrington explains by suppc^ng that 
the mid-dorsal as well as the mid-ventral line of the 
body extends outwards in the position of the limb 
as a side-branch or secondary axis. * Upon these 
dorsal and ventral side lines, as upon secondary 



Fig S —To show the presumed distribution of the areas 
supplied from the and lumbar to the zst sacral segments. 
(After Head ) 

The area marked in crass lints represents L a. 

The area marked in vtrttcal lints represents L 3. 

The area marked with circles represents L 4. 

The area marked with dots represents L 5. 

The area lefl plain below represents S t 


dorsal and ventral axes, the cutaneous segments of 
the limb are ranged, as though upon folded por- 
tions of the axial lines of the trunk itself. * 

Now, as already stated (p. 1526, (5) ), this over- 
lapping of the segmental skin-fields exists, especi- 
ally for tactile sensations, owing probably to the 
related tracts of grey matter in the spinal cord each 
extending into the spinal segments aTOve and below 
Its own, and consequently l^ing represented in the 
corresponding posterior spinal nerve-roots. The 
researches of Head, however, seem to show that no 
such overlapping of segmental skin-fields or exten- 
sion of related grey matter into adjacent spinal 
sei^ents exists for painful impressions, or for those 
of neat and cold. Consequently, to determine the 
exact boundaries of a cutaneous area of defective 
sensibility, whether due to a lesion in the cord or 
of one or more posterior spinal roots, we shall get 
much more accurate results if we seek to map out 
the areas in which the patient may be insenadve to 
painful impressions, or to those of heat and cold, 
rather than those areas in which he is insensitive to 
ordinary tactile impressions. These dififerent areas 
in relation with tne several posterior roots have 
been definitely mapped out by Head. A supple- 
mental figure, showing the probable skin-fields from 
the second lumbar to the nrst sacral incluave, has 
been reproduced above (fig. 5). For the rest the 
plates given by Head must be consulted. 
p. 1138. 

Efiorti were also formerly made to define the 
mu^es that were paralysed, in anygiv^ case, with 
a view tp determine the upj^ limit of the lesion In 
the cord. It was thought that a reference to the 


anterior roots by winch such muscles are innervated 
ought to enable us to fix ilpon the particular seg- 
ment of the cord from which their nerves proceed, 
and thus to determine with preciuon the upper 
level of the lesion in the ragwns of the cora. 
This is a matter, however, by no means so simple 
as might be supposed, because the majority of Itmb- 
and trunk-muscles receive fibres from more than 
one motor root, as Preyer and Krause and others 
showed long ago. The same conclusion has been 
arrived at by Eckhardt, and later by Sherrington. 
The former says : * A great number of muscles in 
the limb obtain nerve-fibres each of them from 
several nerve-roots. Most of the thigh-musdes 
always, some of the leg-muscles frequently, are 
suppli^ by three, the latter more often by two, 
nerve-roots.* According to Shemngton, when a 
muscle IS supplied by three nerve-roots it is notice- 
able that the middle root of the three usually causes 
the most powerful contraction. However this may 
be, it is obvious that the fibres going to each muscle 
must take their origin < over a certam considerable 
longitudinal region of the cord.’ 

This fact, that muscles receive their nerve-sup^y 
from two or three different nerve-roots, was for- 
merly thought to be due to the circumstance that 
the same muscle is called into play in different 
co-ordinated movements And the view of E. 
Remak, that functionally related or synergic muscles 
are represented together m the anterior horns of the 
spinal cord, was supposed to have been confirmed 
and extended by Femer and Yco by their experi- 
mental observations on the functions of the anterior 
roots. They say that stimulation of the individual 
roots of the brachial and crural plexuses results, not 
in mere unrelated contractions of vanous muscles, 
but m highly co-ordinated synergic contractions, 
leading to definite movements. But as the * muscles 
thrown into action by each root are innervated m 
most cases by several nerve-trunks,* the result ‘ of 
section of ea^ motor root would therefore be para- 
lysis of the corresponding combination, not neces- 
sanly, however, of the mdividual muscles involved 
. . . while weakened^ they might yet act in other 
combinations m so &r as they were supplied by 
other roots.* The different combmed movements 
which they thought to be dependent upon par- 
ticular motor roots are dted by the authors in this 

important subject has been re-investigated of 
late by Shemngton, who comes to an opposite con- 
clusion. He says : * Contrary to Pani2za*s doctrine, 
revived and ably reapporntra by Remak and by 
Ferrier and Yeo, and followed since Bert, Mar- 
cacd, and others, I believe John MiUler to have 
been right m attributing to the arrangement of 
the motor roots of the limb-plmEus an .anatomical 
significance, based on metamerism, rather than a 
teleological significance dependent uponsupposed de- 
mands of functional co-ordinadon. * Heoonsideiatliiit 
in the great majonty of cases muscles innervated fay 
the same nerve-root lie adjacent one to another ; but 
^ that the loss of some particular co-ordinated move- 
ment results, ftom the severance of one of the mohw 
roots of the limb-plexus,^ he says, * I have been 
unable to detect, and seen no evutraoe to suppoit.* 
His own invesdg^tioDs lead him to believe that the 
section of some two, three, or even mote ante^ 
loots going to the upper or lower limb-^lem 
leads to a weakened condition of many mousments. 
He adds: ■ The hdpteasneis, at fiitt vciyapiiaient. 
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rapidly diminished tip to a certain point. The as to longitudinal loOellisation to which We havw 

diminution seemed to be largely doe to the over- xefened — classifying them as they art related to 

coming in course of time of an unwillingness to one or other of four r^ons of the spinal cord. ' 

attempt movements with the injured limb.’ His {a) Cervical Region of the Cord. — TAis 
experiments with monkeys convinced him that the c&rrtsponds es^temtilly with th« spAct between the ocii- 

execution of a co-ordinat^ movement was still pos- put and the upper border of the seventh cervical 

sible when one motor root only of the plexus re- spine {eighth cervical nerve). * 

mained open as a channel from the cord. The nrst, second, and third cervical spinous 

All this shows that the upper level of a lesion in processes are respectively opposite the origins of 

the cord can only be fixed approximately by re- the third, fourth, and fifth cervical nerves. The 

ference to the motor paralysis existing in limbs or in phrenic nerve (motor herve of the diaphragm > 

the trunk of the body. arises from the fourth, or from the third and the 

The integritjr of those reflex actions which can be fourth cervical nerves. Opposite the third cervical 

elicited either in health or in disease depends, of spine (level of fifth cervical nerve) the cervical 

course, upon the int^ity of the entire nervous swelling of the cord b^ns ; while it ends opposite 

arcs concerned (that is, upon the integrity of in- the seventh cervical spine (level of the first aorsal 

going fibres, centres, and outgoing fibres). Thus, nerve). 

^ough the impairment of a reflex may not neces- Disease of this region may involve interference 
sarily be due to central causes, its presence, on the with respiration, ana possibly weakness of voice ; 

other hand, clearly shows that the grey matter and interference with the heart’s action — pulse very 

other regions of the cord which must be traversed frequent, or the reverse ; flushing or pallor of the 

by its stimuli are not impassable : while its exalta- head and neck ; eontinued priapism (with crushing 

tion will indicate the probable existence of some lesions) ; augmentation of temperature in the body 

congestion by which the grey matter in question is generally (hyperpyrexia) ; and marked contraction 

rendered more excitable, or else some central change or dilatation of the pupil. 

by which it is cut oflf from cerebral inhibitory in- The innervation of the shoulder-, arm-, and hand- 
fluences. In § 4 will be found all the needful muscles is derived from spinal nerves between the 

indications referable to the presence or absence of sixth cervical and first dorsal inclusive ; those sup- 

reflexes which can be used for the determination of plying the ulnar side of the hand and forearm arising 

the upper level of a lesion existing in the spinal from the lower level, that is, from the upper part 

cord. The lower level of a lesion in this organ is of the next region. The upper extremities may, 

always extremely difficult to determine j and if it is therefore, be more or less paralysed, as well as the 

to be made out at all, it must be done by reference trunk and lower extremities, 

to the existence of particular muscular atrophies, {b) Upper Half of the Dorsal Region of 
rather than from the presence or absence of certain the Cord. — This corresponds externally with the 
reflexes. spcue between the seventh cervical spine {first dorsal 

Other data in regard to the longitudinal situa- nerve) and the fourth dorsal spine {sixth dorsal 
tion of a lesion in the spinal cord are of a more nerve). \ 

precise order, and are dependent upon the relations The results of disease here are apt to be these ; 
of the vertebral spines to different anterior nerve- The ‘ scapular reflex ’ may be abolished, calling into 

roots. These data are available in cases where the activity as it does the last two or three cervical and 

spinal cord becomes implicated in connection with the first two or three dorsal nerves ; the intercostal 

primary disease or injury of the vertebrae. To muscles are paralysed at different levels ; a * girdle 

obtain such data, it is needful to know the exact sensation ’ is felt at different levels ; there may be 

relations subsisting between the bodies of the dif- prominence of certain vertebral spines, and pos- 

ferent vertebrae, their spines, and the origins of the sibly tenderness on pressure or on tapping over 

different nerve-roots. them ; the ‘ epigastric reflex * may be abolished’. 

Only the highest cervical nerves arise from the depending as it does upon the spinal cord at the 

cord opposite the place at which they leave the level of me fourth to the sixth or seventh pairs of 

spinal canal. As we descend, the distance between dorsal nerves ; and priapism (with crashing lesions) 

these two points gradually increases, and it attains may occasionally be met with. We may have, 

its maximum when <we come to the nerves of the therefore, some or all of these signs together with 

cauda equina. What nerve-origins correspond, more or less complete piurklysis of the lower parjt 

therefore, to a given vertebral level can cmly be of the trunk and of the lower extremities, 

decided ^ carefiil anatomical investigation. {c) Lower Half of the Dorsal Region of 

A further complication is introduced into this the Cord. — This corresponds externally with thie 

xjuestion, seeing that the vertebral spines, which wb space between the upper b^der of the Jifth dorsal 

are comj^led to deal with as localising guides, spine {seventh dorsal nerve) ana the lower border 

have different relations in different parts of the of the tenth dorsal spine {space below twelfth dorsal 

spinal column to the bodies of ^theiir respective nerve). 

Tcrtcbr»--e.g. they incline downwards in the ' Disease here may give rise to the folld^ing 

dorsal region more especially, to a less extent in itymptonis : The * abdominal rtflex ’ may be 

the^ cemcal, and scarcely at all in the lumbal: abolished, depending as it does upon the integrity 

region. < of the cord between the levels of the ei^th dorsal 

Some of the principal facts in reference to these and the fint lumbar nerv^ Paralysis of lower 
two points, n^ely (i) the relations of spinous intercom musbles or of abdominal muscles may 

cesses to bodio of vertcbise, and (3) the rdations possibly occur, in addition to paralysis of the lower 

of vertebral spiiies to cnrigina of nerve-roofs^ will be cxtreimties. ‘ Girdle sensetSon'* be felt at 
ffwnd to be embodied in the next secdot). different '^l^veli Ctl^ nmbilictif dorrestmnding Witli 

SuMMAmY.^Fok> practical parpdjMA it wfll be the tenth diwSil^'ttciVe* iind the ‘rasifonn area* 

i^e to group together the vuibds indkatioiw with the sixth and smnth’ dorsal he^es): ’%ere 
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maybe prominence of certain of the .lower dorial 
spines, with possible tenderness. 

{d) Li^mbar Region of the Cord.--7Vl« c&r- 
responds externally with the space between the lower 
border of the tenth dorsal spine {just below the 
twelfth dorsal nerve) and the upper border of the 
second lumbar vertebra* 

Here the symptoins are ; Paralysis, not impli- 
cating the ahdomii^al muscles, but limited to more 
or less of those of the lower extremities No 
‘girdle sensations* around the trunk* Three 
superficial reflexes may be abolished, namely, the 
‘ cremasteric,’ which depends upon the integrity of 
the cord m the upper lumbar region ; the * gluteal* 
and the ‘ plantar,* both of which seem to be de- 
pendent upon the integrity of the lower port of the 
lumbar region of the cord. A deep reflex may also 
be abolished, namely, the so-called ‘knee-jerk,* 
which IS dependent upon the upper lumbar region 
of the cord. ‘Ankle-clonus’ may be met with 
when disease affects the upper or mid-lumbar 
regions of the cord, but not where the lower lum- 
bar region is implicated Loss of sensibility about 
the perinseum and anus (if not due to disease of 
nerve-trunks) is indicative of disease of the posterior 
columns in the lower lumbar region. Absolute 
paralysis of the bladder and rectum may be present, 
with tendency to inflammation and ulceration of 
the former organ (With lesions higher up in the 
cord there may also be, according to their extent, 
some of the alterations in regard to the action of 
the bladder and rectum which have been set forth 
in a table on p 1528) 

Although It is true that the groups of symptoms 
presented in different diseases of the spinal cord, 
considered individually and collectively, afford the 
materials upon which a regumoU diagnosis must be 
founded, it is no less true that a part of the sym- 
ptomatology (namely, that comprised in the mode 
of origin and the mode of establishment of the 
disease, together with what may be gathered 
from the patient’s state generally, from his 
family history, and from his personal history) 
constitutes the basis upon which a pathological 
diagnosis has to be arrived at. Again, although 
the arrival at a regional diagnosis is often spoken 
of, and may seem to be a process altogether dis- 
tinct from that involved in the arrival at a patho- 
logical diagnosis, yet, as a matter of fact, in the 
investigation of many individual cases of spinal 
disease, it will be found that the one problem is 
not settled first, and the other afterwards, but that 
both are tentatively considered more or less.simul- 
taneously. Thus, certain empirically known patho- 
logical conditions may afford at once a ready 
explanation of a given group or sequence of sym- 
ptoms, as in * fmantile paralysis,* in * locomotor 
ataxy,* or, in a more general sense, m angular 
curvature of the spine. Here, therefore, the patho- 
Ic^cal diagnosis goes hand in hand with the regional 
dii^nosis, and in working them out each gathers 
additional confirmation from the establishment of 
the other* Sometimes, however, a3 la the case of 
traumatic injunea (including stajbs, and fractures 
with dislocations of vertebrae), the patholc^cal 
d^no^is is at once obvio^s> and we regnal 
di^nosis alone requires tQ be settle^ ip detaiK 

For the above re^ns, it has been necessary to 
tabulate in this article certain, pathotogicai data 
concerning the spinal cord, though it wo^d not be 
found spe^ly advantagepa* weice we tQ follow ent 
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this part of the subject forWer, and attempt' here 
to set down the more ireneral cltnual data and 
deductions of patkblegicM import^ necessary to be 
borne in mind for the arrival at a pathological dia- 
gnosis, in order to form a series of focts and de- 
ductions comparable with those already mven in 
elucidation of the problems of remonal d^nosis. 
These other problems wifi be dealt with, as far as 
possible, m the descriptions of the several diseases 
of the spinal cord. 

H. CflARLTON BASTIAN. ^ 

SPINAL CORD,8peQial Diseases of.— These 
will be described under the following headings 

I. Diseases of the Spinal Cord dependent 
upon known organic changes — 

(1) Spinal Cord, Concussion of, p. 1531. 

(2) Spinal Cord, Punctured or (iunshot Wounds 
of, p. 1532 

(3) Spinal Cord, Sudden Crushing Lesions of, 
P- 1534 

(4) Spinal Cord, Slow Compression of, p, 1535. 

(5) Spinal Cord, Anjemia of, p 1538 

(6) Spinal Cord, Hyperaemia of, p 1538 

(7) Spinal Cord, Inflammation of, p 1539, 

(8) Spinal Cord, Haemorrhage into, p. I54l» 

(9) Spinal Cord, Softening of, p 1543. 

(10) Infantile Paralysis, pp 1161, 1162 

(11) Acute Spinal Paralysis of Adults, p. 1547. 

(12) Acute Ascending Paralysis, p. 1548. 

(13) Chronic Spinal Paralysis, p. 1549 

(14) Progressive Muscular Atrophy, p, 

1315* 

(15) Locomotor Ataxy, p. 1660. 

(x6) Spastic Spinal Paralysis, p. 1550* 

(17) Amyotrophic Lateral Sclerosis, p 1552. 

(18) Multiple or Disseminated Sclerosis, p 1553 

(19) Friedreich’s Ataxy, p 560. 

(20) Combined Degeneration of the Spinal 
Cord, p. 325. 

(21) Tumours and New Formations of the 
Meninges and Spinal Cord, p 1557. 

(22) Syringomyelia, p 1559, and 

(23) Malformations of the Spinal Cord, p. 1560. 

II Diseases dependent upon unltnown 

or Imperfectly known organic changes. — 

(24) Tetanus, p. 1686 

(25) Tetany, p. 1690 

(26) Torticollis. Wry-neck. 

(27) Writer’s Cramp. See Writer’s Cramp. 

(28) Reflex Paraplegia, p 1561. 

(29) Intermittent Paraplegia, p. 

(30) Functional Paralysis of Spinal ^pe, p, 1562. 

(31} Paraplegia dependent on Idea, p. 1563. 

(32) Neurasthenia Spinalis, p. 1564, and 

(33) Toxic Spinal Paralysis, p. 1564. 

See also General Paralysis of the Insane $ 
Paralysis Agitans ; Hydrophobia ? Chorea ; 
and Meninges, Diseases of. 

, 1 . Spinal Cord, Conoueslon of.— SYNON.t 
Commotio Medulla Spinalis \ Fr* Commotwm de Us 
Moelle Epintire% Gcr. Esrschutterung des Rikk9n^ 
marks 

Etiology.— This condition Is met trith princi^ 
pally m persons who have &Uen Atom a hei^, eg 
in those who have been present In a raitwey ool- 
lision. In these cases the biam is apt to saner as 
well sa the spinal cofdi and it is not always^et^ to 
unravel the respective gymptems due to shock oi 
this or that threat segment tif the eeiehio^filtml 
system. . • ^ • 
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Anatomical CHAiLACTBRs.-»In man^ of these 
cases there are, in all probabili^, no morbid changes 
that would be discoverable. In others, however, 
minute extravasatioDS of blood, or actual ruptures 
of the nerve-tissue, may occur. Sometimes, as in a 
case seen by the writer, even notable lesions are 
produced. An examine of the slighter lesions is 
recorded by Gull, in which small extravasations of 
blood were found in the anterior and posterior 
cornua, as well as in the posterior columns of the 
cord. In neither of these cases was there any ex- 
ternal or visible injuiy ; but in each paraplegia was 
produced immediately after the fall that determined 
the lesions in the cord. In addition to luemorrhages 
into the substance of the spinal cord itself, there is 
in these cases the possibility of the occurrence of 
meningeal haemorrhages, pressing upon the cord or 
its nerve-roots ; and within a day or two after the 
occurrence of the concussion itself, there is the p^- 
sibility of some local and subacute inflammation 
being set up in the membranes of the cord. 

Symptoms. — In the gpreat majority of these cases 
no comi^ele paralysis is induced, even at first. 
There may at most be paresis of one or more limbs, 
peneral prostration, nausea with occasional vomit- 
ing, a rapid and possibly irregular or intermittent 
pui^ (especially after the least exertion), with 
occasional startup and twitching of the limbs, the 
smisil^ty of which may be diminished, exalted, or 
unaffected. The temperature will probably be at 
first depres^, as a result of shock, though subse- 
quentlv a slight febrile elevation may continue for 
some days. The tongue may be furred, the appetite 
bad, the bowels constipated; while in regaro to 
micturition there may be either some delay and 
difficulty, or, on the contrary, an irritability of the 
bladder, with difficulty in retaining its contents after 
the desire to micturate is once felt. With this there 
is often general restlessness, nervousness, and in- 
somnia. 

In more severe cases of concusrion, even where 
there is no complication resulting from appreciable 
lesions, the sbo^ to the system {s€€ Shock) may 
be more profound, and there may be paraMs of 
limbs, lading perhaps for some days, and then 
rather suddenly disappearing. 

Diagnosis. — The questions to be determined 
are, whether, looking to the symptoms presented 
by the padent, there is likely to be any organic 
lesion or change in the spinal cord or its mem- 
branes ; or whether we have to do with mere func- 
tional perturbations induced by the shock or blow 
to which the patient has been subjected. In the ab- 
sence of definite paralysis, or even with its presence 
for the first few ^ys, the answer to this preliminary 
question will often be shrouded in doubt. To come 
to a definite opbion as to the precise nature of the 
change which a spinal cord, deemed to be damaged 
in some way after a concussion, has undergone, 
lapK of time and several examinationa of the patient 
are often required.. 

In many cases in which compensi^on for an 
imnry is claimed, a further complication appears. 
Here it is that the difikulty arises aa to how much 
the symptoms experienced, or said to be expe- 
rience may be due to an excited imagination, and 
how much to causes independent of the imagination, 
whether volimtaiily or mvolmitarilY arottted. It 
must be co nc eded that symptoms of injury are tm- 
dottbtedW feigned nnacrnpoloiis persons ; and it 
seems also e^iaUy dear even unknown to 


the patient, the excitement consequent upon the 
accident, the details heard concerning the injuries 
of others, combined with the inquines of doctors 
and of sympathising friends, tend to keep up and 
to exaggerate symptoms in many nervous patients, 
over aM above those which may have resulted from 
the shock. Such patients also may make a more 
speedy recovery subsequent to trial and compensa- 
tion than they had been making before the trial, 
and yet they may not have been in any sense 
impostors. It is true that such persons, however, 
do not recover quite so quickly as those others who 
for their own unscrupulous ends have been pre- 
viously exciting their imi^inations in a voluntary 
manner. Sge Railway Injuries. 

Prognosis.— In only the severest cases of con- 
cussion or shock is there actual danger to life {see 
Shock). Where, however, great prostration is 
induced, and especially in those who may previously 
have been suffering from heart-affections, or from 
a very excitable nervous system, life may be 
speedily brought to a close ; or at most such patients 
may not survive a severe concussion more than a 
day or two. 

Severe concussions of the cord may also form the 
starting-points of many and varied deviations from 
health, which may not begin to show themselves 
for weeks, or perhaps even months, after the iiritial 
shock. Among such sequelae, which have come 
under the writer’s notice, may be mentioned the 
following: Loss of flesh with general failure of 
nutrition, epileptiform fits, progressive muscular 
atrophy, lateral sclerosis of the spinal cord, a 
slowly increasing paraplegia (of uncertain patho- 
logical basis), and caries of vertebrae followed by 
angular curvature and paraplegia. 

In other and slighter cases, time and rest, with 
suitable medical treatment, may be expected to lead 
to perfect recovery, sometimes speedily, but some- 
times only after protracted periods of impaired 
health. 

Treatment. — In the first instance, symptoms 
of shock have to be combated by the employment 
of warmth and stimulants. In subsequent stages, 
rest in the recumbent position must be enjoined for 
a time. It is of the fint importance to make sure 
that the patient does take complete rest, and is kept 
free ftom excitement during the first few da3rs after 
any concussion-accident, and that he gets sound 
sleep at night, under the influence of bromide of 
potassium, or of this together with chloral hydrate. 
If the condition of restlessnen, with disturbed 
sleep, oan be checked, then a mitigation of other 
symptoms may be exp^ed to follow. The ap{ffi- 
cation of ice to the spmal column may at times be 
desirable; or pain must be relieved by the sub- 
cutaneous injection of small doses of morphine* 
Later on, tonics, with a simple nutritious diet and 
plenty of fresh air, together with rest, will be 
needed for the complete restoration of the patient. 

H. Charlton Bastian. 

3. 8plnal Cord, Punctured or Qunehot 
Wound* of.— Synon. : Acute Traumatic LetioDt 
of the Spinal Cmrd ; Fr. Plaies et Contusions do la 
MoelU fyinUro ; Ger. RUekenmarksttrroissungtnm 
ifinoLOOY AND Anatomical Charactbrs.— 
Punctured or gunshot woiuds of the spinal cord 
are commonly made with kidfe, dagger, sword, or 
bullet 

In each set of eases, the wound in the sjdnal 
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oord will b« associated with perforation or rupture 
of some of the membranes, and also with haemor* 
rhage, either between them or into the substance 
of the cord, The arches of the vertebrae or their 
articular processes and some of the ligaments con* 
necting them may be more or less damaged, and a 
wound commonly exists through the contiguous 
skin and muscles In the cord itself, there may be 
either a clean<cut wound through certain of its 
columns and parts, or a broader crushing lesion. 
In each case more or less blood may be effused 
upon and below the cut surfaces of the cord. At 
later stages, there may be signs of inflammation of 
the meinbranes, as well as of local inflammatory 
softening of the substance of the cord. 

Symptoms. — The signs and symptoms conse- 
quent upon wounds of this kind are subject to end- 
less variations, in accordance with the different 
regions of the cord involved, the actual extent of 
the wound in its substance, and the possible pre- 
sence of varying amounts of effused blood. These 
wounds often involve only a portion of the trans- 
verse area of the cord. It is indeed in this class of 
cases more especially that hemiplegia spinalis and 
hemtparaplegia are met with. Thus, where a uni- 
lateral lesion exists in the mid or upper cervical 
region, both arm and leg are paralysed, so that the 
state known as hemiplegia spinalis is produced ; 
but where it occurs in the dorsal region, the one 
leg only is paralysed, and we have what is known 
as hemtparaplegta 

Since the experiments made many years ago by 
Brown-S^quard on the result of hemisection of the 
cord in certain animals, it has been commonly sup- 
posed that the essential peculiarity m the latter 
cases IS that on the side of lesion there is complete 
motor paralysis in the limbs or limb below ; while 
on the opposite side, the limbs or limb, and the 
trunk up to the middle line, are more or less com- 
pletely anaesthetic— -sensitiveness to impressions of 
touch, pain, temperature, and tickling being alike 
abolished The subsequent researches of Mott are 
opposed to this view in regard to sensory troubles 
He maintains that they exist on the same side as 
the lesion and as the motor paralysis, and, in con- 
firmation, says that where the hemisection is ac- 
curately made, no ascending secondary degenera- 
tions are seen on the opposite side of the spinal 
cord. 

Other minor peculianties that have been de- 
scribed are these . On the side of motor paralysis^ 
there is also vaso-motor paralysis, which carries 
with It, as consequences, (a) an elevation of tem- 
perature (from to a° F.), and (A) a hyper- 
sesthesia for all modes of sensibility (owing in part 
to hyperiemia in the limb and cord). Surrounoing 
the body, at the level of the upper margin of an- 
aesthesia on the side of sensory defect, there is 
usually a narrow girdle of hypenesthesia ; while 
below this level, on the side of the lesion, there is 
a half-band of hemianaesthesia — whose depth varies 
with the longitudinal extent of the lesion. The 
complete tone of hypersesthesia has been thought 
to be due to hypenemia of nerve-roots, and of the 
»ey matter of the cord immediately above the 
lesion ; while the half-zone of ansestnesia is sup- 
posed to be dependent upon destruction of the 
nerve-roots, and of the spinal cord for a certain 
extent at the seat of lesion. 

If bed-sores occur, they are met with on the side 
o( paralysis t while In one or two cases mpa of a 
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joint-affection (in the knee principally) have also 
occurred on the side of sensory and motor pats- 
lysis. There seems no reason for expecting any 
special muscular atrophy or diminution of faradu: 
irritability on the tide of paralysis, except in parts 
of those muscles whose nerve-supply comes from 
the portion of the anterior cornua actually destroyed 
by the lesion. In many casesy especially at first, 
there is paralysis of the bladder and of the rectum, 
or there may be incontinence of urine. Later on, 
these troubles tend to diminish. The superficial 
and deep reflexes are generally found to to exag- 
gerated on the side of lesion. 

In gunshot wounds, whether occasioned by pistol 
or rifle, splinters of bone may be depressed at 
times, so as to compress and irritate the covd, and 
thus the syrmptoms may be made to approximate 
more closely to wounds of the next category. 

After a few days the symptoms may be compli- 
cated by those of spinal meningitis, or extended 
by the spread of an inflammatory softening of the 
cord above and below the seat of lesion 

Diagnosis.— The pnmary cause of the patient’s 
condition is generally only too obvious. It may be 
clear that we have to do either with a punctured or 
with a gunshot wound in some region of the ^ne ; 
but subsequently many, and often veij difficult, 
questions require to be solved. It is of first impor- 
tance to learn whether the cord itself is reidly 
damaged, or whether the symptoms are in the 
mam caused by epi-dural or subarachnoid haemor- 
rhages {see Meninges, Spinal, Haemorrhage into). 
In the former case there will be evidence of com- 
plete or partial interruption of conduction m the 
cord, to or from all parts below the seat of lesion, 
and not of a mere local implication of nerve-roots. 
If It seem probable that the cord itself is injured, 
we have to determine whether it is completely cut 
across, or only partially damaged— and if the latter, 
to what extent These questions must be decided 
in the mam by reference to the signs given on 
pp 1526 to 1531. 

Should the case be seen for the first time several 
days after the injury, an exact dia^osis as to the 
amount of damage to the cord itself is often greatly 
obscured by the existence then of certain secondary 
pathological conditions — more especially localuwd 
inflammation of the memnges, or secondary inflam- 
matory softening, extending perhaps above or 
below, or m both directions, from the original 
wound. A process of softening may also extend 
transversely through the whole substance of Ae 
cord, even where only a unilateral lesion had pre- 
viously existed. 

Prognosis — This, as a rule, is bad in all cases 
of traumatic injury of the spinal cord ; and dm 
gravity of the case is usually the greater the higher 
the wound happens to be situatra in the cervical 
region. Wounds of the dorsal or lumbar tenon of 
the cord are rather less serious, so fiur as Ufi^ con- 
cerned. 

The denee of recovery from paralysis of Urnbe 
will greatly depend upon the nature and extent of 
the wound. A clean-cut wound may be filled up 
by the growth of a kind of cicatiidal tissue ; but, 
so fitr as our knowledge goes at present, it must be 
said that there is no detoite evidence that the 
nerve-substance of the oord can be reproduced In 
man. It is remarkable that this should ^ so, 
seeing that the power of repair in eut or dama^ 
ptripheial nerves has been so dearly esUhtislieC 
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Treatment.— A bsolute test, with cold applicA- 
tions, mud possibly local blood-letting, will be 
needed in the first instance.. 

Subsequently, when immediate danger from 
shock and from the spreading of local inflammation 
has passed away, the patient must be treated upon 
the general principles applicable to all cases of 
paraplegia — which principles will be found set 
forth in 9. Spinal Cord, Softening of. 

H. Charlton Bastian. 

3. Spinal Cord, Sudden Crushing Lesions 
of. — Fr. Compressions Brusques de la Motile 
Epinihre \ Ger. Ruckenmarksquetschungen, 

^Etiology and Anatomical Characters. — 
The above form a class of wounds sufficiently dis- 
tinct to need separate treatment. This kind of 
damage to the corn may be produced by the sudden 
giving way of a carious vertebra in any part of the 
spinal column ; more rarely by a heavy blow on 
the back, which does not fracture the spine ; or, in 
a modifi^ form, by the bursting into the spinal 
canal of an aortic aneurysm, after its erosion 
throt:^h the vertebrae. But in the majority of cases 
such wounds of the spinal cord are the results of 
forms of external violence which cause fracture and 
dislocation of vertebrae, in some portion of the 
spinal column between the upper cervical and the 
upper lumbar r^on. When this occurs, displace- 
ment of vertebrae, even to a slight extent, esp^ially 
in the dorsal r^on, in which the spinal canal is 
narrowest, is sufficient to produce severe pressure 
upon, or crushii^ of, the spinal cord. The mem- 
b^es may not be tom across, and the actual dis- 
location may at times be only momentary, but the 
substance of the cord itself may be greatly com- 
pressed or reduced to a blood-stained semi-fluid 
mass of pulp. After some hours there are obvious 
signs of a commencing inflammatory reaction in the 
membranes; and almve and below the seat of 
lesion similar changes are apt to be set up in the 
spinal cord itself, which may go on to the produc- 
tion of a variable amount of inflammatory softening. 
The patient may die, however, before any of these 
latter changes have ^en established. 

Symptoms.— These vary much, according to the 
region of the cord involved. Still, in spite of dif- 
ferenoei thus dependent upon the seat of injury, 
there is a certain general similarity in the symptoms 
produced by all crushing lesions of the spinal cord, 
hey are usually of tms nature : There may be 
more or less marked evidence of shock ; complete 
paralysis, both motor and sensory, of parts below 
the seat of lesion ; in addition to severe pains in 
the back, girdle-pains surrounding the body at the 
upper limt of sensory and motor paralysis; in- 
creased heat or possibly undue coldness of the bodv 
throu^out the paraly^ parts ; complete poralj^ 
of bladder with retention of urine, grMually giving 
place to incontinence ; paralysis of intestine, ex- 
tremely obstinate at first, but subsequently com- 
plicated with involuntary evacuations after the 
ad min istlEtion of purgatives ; and extinction of all 
reflex actkms at mst. 

In the ooufse of two or three days, if the patient 
should survive^ other general ^ptoms become 
wdl muked, owing to the establishment of a local 
meningilis, together with some amount of traumatic : 
myeHm. Amoiig these we have general fever, with 
an increase of the ^girdle sensation,* and of pains 
in the Umbo; twitmags Ift the limbs or in. parti* , 


cular muscles ; and also a general increase in reflex 
actions, where the crush has been only' partial, 
though where the whole thickness of the cord has 
been destroyed the deep and most of the superficial 
reflexes in the paral3^sed parts continue to be 
abolished. 

The above-mentioned complicating pathological 
processes may gradually subside, but there will 
still be danger to life from the supervention of 
severe cystitis or of extensive bed-sores, together 
with one or other of the various sequela to which 
such conditions are apt to give rise. 

The additional symptoms and variations met 
with, according as the crushing lesion occurs in 
different regions of the cord, are as follows. They 
increase in number the higher the lesion occurs in 
the spinal cord. See Spinal Cord, Diseases of : 
§8- 

When it is situated in the lumbar swelling we 
have, in addition to the limitation of the paralysis 
to the lower extremities, and a more or less com- 
plete extinction of related reflex actions, the ap- 
pearance of rapid atrophy in some of the paralyse 
muscles, together with the manifestation of the 
electrical reaction of degeneration. The bladder 
and rectum are apt to be completely paralysed. 

With the lesion in some part of the dorsal region 
we have sensory and motor paralysis of the trunk 
up to a certain level, with an absence of the rapid 
atrophy and before-mentioned electrical reaction in 
the muscles of the lower extremities, though some 
atrophy and the presence of this reaction may occur 
in some of the trunk-muscles innervated from the 
damaged region of the cord. In addition (and 
notably where the lesion is in higher parts of the 
dorsal region) there may be some weakness of 
voice, some interference with the movements of 
respiration (especially with those of expiration), as 
well as marked and continuous priapism. The 
superficial and deep reflexes may be ae^xressed or 
exalted, according to the complete or partial nature 
of the damage at the seat of lesion. 

With the lesion in the lower cervical region the 
upper extremities are partly paralysed, both as re- 
gards sensation and motion; the movements of 
respiration are much more gravely interfered with 
(expiration especially), while inspiration is of a 
purely abdominal type ; the voice is notably weak 
and feeble. Continued erection of the penis is more 
frequently met with ; and in some cases a remarkable 
hyperpyrexia supervenes, in which the temperature 
before death may rise to xo° F. Should 

death not occur in this way, it is very apt to super- 
vene in the course of a few days, by gradual failure 
of respiration, which grows worse than it was in 
the early days of the affection, owing to the secon- 
dary myelitis which becomes established implicating 
the cord and nerve-roots at a level higher than the 
original wound. The pul^ is often much inter- 
forra with, but variously : it may be less frequent 
or much more freouent than natural; it may be 
small, irregular, ana frequent ; or full, regular, and 
infrequent in its beats. There may also be signs of 
paralysis of the voso-motor nerves supplying the ' 
neck and head, perhaps to a more marlcM extent 
on one side than on the other. « 

Where the lesion occurs in the upper cervical 
region of the cord, complete paralysis of the trunk 
and of all four extremitiei it recognised, if ^ 
death does not occur too suddenly to allow even 
this to be observed. The sudden death, so apt to * 
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tyccux in U^ese casest is due to shock) and to the 
fact that the diaphragm may be ^alyised as well 
as the other respiratory muscles. Where the lesion 
does not involve the whole of the roots of the 
phrenic nervej and where the shock has not been , 
too abrupt and violent, life (with extremely difficult 
respiration and almost complete loss of voice) may 
be prolonged for a few hours. 

Diagnosis.— If the existence of fracture and 
dislocation of vertebrae can be substantiated, the 
probabilities are always in favour of the presence of 
a crushing lesion in the spinal cord. Otherwise, 
after a very severe fall or blow upon the back, 
d,oubts may be at first entertained as to whether we 
have to do with the effects of concussion alone, or 
with this plus some amount of crushing of the 
cord or of haemorrhage upon or beneath its mem- 
branes The subsequent course of the symptoms 
may, however, in a day or two, enable us to resolve 
these doubts 

Prognosis —The prognosis in lesions of this 
kind, as already mdicated, is much graver than in 
the case of mere punctured wounds of the cord — 
itiese being oftener slight and partial in their trans- 
verse extent. Death may occur immediately, or at 
apy time during the first week— m the mam from 
failure of respiration and of the heart’s action. It 
IS only in exceptional cases, and where the lesion is 
in the dorsal or lumbar region, that life is prolonged 
for several weeks or months Such lesions are 
probably too severe to admit of anything like 
thorough repair Paralysis, therefore, of a more or 
less complete kind, is lasting, and the prognosis 
will always be distinctly bad wherever the super- 
ficial and deep reflexes remain absent after the 
symptoms of shock have subsided {se£ Spinal 
Cord, Diseases of . p 1520) But even where life 
is prolonged for six to twelve months or more, 
It IS, as a rule, ultimately lost, owing to the 
establishment of sloughing b^-sores and ulcerative 
cystitis, followed perhaps by septicaemia, extensive 
meningitis, or other complications 

Treatment —In many of these cases treatment 
is useless and death inevitable. In those which 
are of a less urgent nature, the possibility of brii^- 
ing about some relief by trepanning, with the view 
of elevating any depressed fragments of the vertebral 
arches, should not be lost sight of , and, as Bowlby 
has pointed out, this should be borne m mind 
especially in those cases in which the reflexes in 
the paralysed parts are not abolished Except, m- 
deeo, for the fact that parts surrounding the cord 
are damaged, so that rest in one position is often 
indicated, the treatment of these cases after the 
fifst urgent symptoms have abated does not difler 
from that which is appropriate m other well-marked 
cases of parapl^ia, where there is a tendency to 
the formation of sloughing bed-sores, and to the 
establishment of cystitis {see 9. Spinal Cord, 
Softening of). 

H. Charlton Bastian. 

4. Spinal Cord, Slow Comproaslon of — 
Synon. : Chronic Traumatic Lesion of the Spinal 
^rd; Fr. Compresswn Lenie dk la Moelle Ep%- 
mir$i (in piu^t) ParapUgU Douloureux des cau- 
ciro%uc\ Ger. Langsam Comprosstom dtt Euckeu- 
ffforks. 

iCTIOLOOY AND ANATOMICAL CHAR^tCtBllS.— 

The most frequent causes of the set of symptoms 
gfriuped under this head are to be found in diseases 


of the vertebrae, and especially simple inflammatory 
or tubercular caries of the b^es of the vertebrae, 
leading to anpdar curvature ^ or * Fott’s disease.^ 
Still, other kinds of disease of the vertebrae may 
also be productive of slow compression of the spinal 
cord, and of that form of localised softening of the 
organ which is so commonly met with m this 
class of cases, the so-called ‘ compression-myelitis.* 
Among these may be mentioned cancer of the ver- 
tebrae, either primary or secondary ; also exostosee 
projecting into the spinal canal, or more irregular 
thickening of the bones in this situation. In cases 
of vertebral caries, in addition to the not infrequent 
presence and pressure of abscesses, a tough, yellow, 
scrofulous growth often infiltrates the p^erior 
vertebral ligament, and thence spreads to the dura 
mater, here producing thickening and irregular 
fungosities which may press injunously upon the 
spinal cord — more especially upon its antero-lateral 
columns In these cases, though no tubercular 
disease is found within the dura mater, the sjnnal 
cord, as a result of degenerative changes, may, in 
the worst cases, be distinctly softened opposite, and 
perhaps for a very short distance above and below, 
the site of compression At first such softening is 
principally apparent in the columns above men- 
tioned , but in cases of longer duration it may m- 
volve nearly the whole thickness of the cord, and be 
followed by the usual ascending and descending 
‘secondary degenerations’ {see p. 1523) The 
softened matter itself is generally reduced to an 
almost bloodless fluid or semi-fluid pulp, either of a 
whitish or dull yellowish-white colour, and there is 
generally no undue vascularity of the immediately 
adjacent portions m the cord. 

In certain cases of very slowly induced compres- 
sion no such softening of the cord is produced; 
there is rather a gradual atrophy or disappearance 
of the nerve-substance as the pressure mcreases, 
together with a sclerosis of what remains. This 
may occur, for instance, where the cord is pressed 
upon by some exostosis, or by irregular grov^ and 
thickenmg of the inner surface of the spinal canal, 
such as occurs occasionally in one or other of the 
cervical vertebrae 

It has long been known that no constant relation 
exists between the amount of angular curvature and 
of paralysis in diflerent cases of vertebral caries* 
Paralysis may be absent where curvature is most 
marked. On the other hand, with no curvature 
and with only a slightly marked projection of one 
or two vertebral spines, paralysis may yet exist to a 
well-marked degree This is due to the fact, that 
in such cases the cord is only very rarely compressed 
by the bones, while it is frequently more or less 
pressed upon by abscesses or by the yellowish 
growths which protrude from ^ mflamed or 
carious vertebrae, or which produce thickening and 
infiltration of the dura mater at the seat m dis- 
ease; and changes of this sort may be well 
marked even where angular curvature is scarcely 
appreciable. 

Agam, where angular curvature is present, the 
posterior surface of the bodies of the vertebra, cor- 
responding with the angle, is often bent, rough* andv 
eroded, and the cord over it is apt to become 
softened, though there may be no compre»iii|; 
growths or thickenings of the membranes. 

Thus it happens tfiit the paralysis m these esses 
may be variously produced. . And seeing that it is, 
often due to pressure hy inflammatoy woducti^ 
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rather than to pressure or irritation from the dls- 
ea^ bones themselves, we may the better under* 
stand the fact that occasionall]r a great improvement 
may set in and become establish^ in re^rd to the 
pai^ysis, although the anplar curvature of the 
spine remains as obvious as it ever has been. 

In addition to slow compression of the coi^ re- 
sulting from diseases of the bones or the spine, a 
somewhat similar condition may be induced by the 
various kinds of tumours of the meninges, or by 
hydatid growths implicating these pants {see p. 1 5 ^ 8 ). 
Confined within the narrow limits of the spinal 
canal, such tumours, even though of small size, 
may soon come to exercise a very injurious amount 
of pressure upon the spinal cord. 

SYMPTOMS, Course, and Terminations.— W e 
shall point out some of the distinguishing charac- 
teristics of the paralysis which is often associated 
with vertebral caries, and afterwards refer to the 
peculiarities met with where meningeal tumours 
exist. 

In vertebrcU caries with commencing pressure 
upon the spinal cord, the symptoms will be different, 
according to the pant of the column implicated. 
The affection is frequently ushered in by an abiding 
pain in the spine and parts adjacent, often supposed 
to be * rheumatic * in nature. Such pains commonly 
disappear when the patient is in the recumbent 
position, except durmg the acts of sneezing or 
coughing. They are commonly induced by par- 
ticular kinds of movements, which are more or less 
difficult on this account. There is also some weak- 
ness in the lower part of the body and in the lower 
extremities. The mere * weakness * may continue 
for weeks or even months before there is anything 
like actual paral3r5is ; though at last this may show 
itself somewhat abruptly. The patient now bwomes 
unable to stand, though still able to move the l^s 
slightly while lying in bed. At this stage sensation 
is little, if at dl, interfered with ; but there may 
already be some increase in the readiness with which 
the knee-jerk manifests itself, and ankle-clonus may 
also be easily attainable. Next there may be 
starting of the limbs, and commencing rigidity of 
the muscles when passive movements are attempted ; 
followed after a time by a more marked rigidity, 
which, when present in the calf-muscles, will often 
revent the manifestation of ankle-clonus and of the 
nee-jerk. Later, if pressure increases either upon 
the spinal cord or upon its posterior nerve-roots, 
sensibility in its various modes becomes implicated. 
At this period the exaltation of the reflexes often 
diminishes. For a time the depjree of impairment 
of sensibility and Ae freedom with which the knee- 
jerk and ankle-clonus may be obtained fluctuate. 
Meanwhile, painful spasmodic contractions of the 
le^ (with flexion of hip- and knee-joints) becomes 
habitual, persisting through day and night with 
only rare intermissions. 

Although there is some general wasting of the 
muscles, together with a flabby condition when they 
are relaxed, they still react almost normally to the 
fliradic current The skin is often dry and scur^. 
The temperature of the limbs b generally slightly 
lower than normal. 

At the first onset there may be for a few da)^ a 
difficulty in voiding the urine, but this power soon 
returns, and it often continues long after the limb» 
have b^ome powerless. The bowels are perhaps 
sbmewhat constipated, but there is no incontinence 
rf‘ fceces, unless diarrhoea supervenes from any 
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cause, or unless the reflex activity of the bowel 
b matly exalted under the influence of aperient 
medicines. 

The above condition of things may last long with- 
out much variation. But after a time there will be 
a gradual mitigation of the symptoms, or the reverse. 
In the latter case loss of voluntary control over the 
bladder and rectum appears ; and (especially when 
the sensibility of the body and limbs becomes im- 
paired) the tendency to the formation of sloughs 
and gangrenous bed-sores becomes increased. With 
these conditions other complications, such as cys- 
titis, blood-poisoning, &c., may appear and greatly 
aggravate tne condition of the patient, helping to 
bring about a more speedy termination. 

In the case of tumours arising from the meninges, 
the onset of the affection may also be very gradual 
at first, though, perhaps, rather suddenly intensified 
at last. Here, however, the pressure very often 
comes upon the cord from behind, or it may at the 
same time implicate one or both lateral regions of 
the cord. At first, therefore, we commonly get 
variously impaired sensibility and neuralgic pains, 
or pains mixed with startings and cramp-like con- 
tractions in certain muscles, occurring in those par- 
ticular regions of the body or limbs which are in 
relation with the nerve-roots slightly pressed upon 
and irritated by the new- growth. Great differences 
exist in different cases in regard to the degree 
and persistence of the initial pains. Subsequently 
these nerves and the cord itself may become more 
severely pressed upon, and then loss of sensibility 
over the field of distribution of the nerve-roots is 
met with, together with loss or impairment of sensi- 
bility in all or some parts of the body the nerve- 
supply of which is from the cord below the com- 
pressed region. With this a minor amount of motor 
paralysis also occurs, which, however, subsequently 
becomes more marked, and ultimately complete. 
When this takes place we have all the signs and 
symptoms met with in a case of total transverse 
softening of the spinal cord at the level implicated 
{see 9. Spinal Cord, Softening oO. This change is, 
in fact, commonly established by the persistence and 
increase of pressure due to the new-growth. 

These are the broad outlines of the symptoms met 
with in such cases, which, of course, are subject to 
innumerable variations in individual cases, in ac- 
cordance with differences in the region of the cord 
affected, together with the rate of growth, mode of 
incidence of pressure, and size of the tumour. 

In cancer of the vertebrae ^ also, we have much the 
same rouping of symptoms; the preliminary pains 
being here especially severe. 

Diagnosis. — In the paralysis associated with 
vertebral caries the diagnosis depends upon the re- 
cognition of this causal condition, which, in the 
early stages, is often a matter of some difficulty. 
Much will depend upon the existence of pain m 
particular regions of the spine, or radiating there- 
from ; of pain which is relieved by the recumbent 
position, and greatly aggravatea by coughing, 
sneezing, or stooping movements of different kinds, 
or from jarring of the spine by making sudden 
pressure upon the patient’s shoulders. And yet in 
the absence of si^s of caries, or of a tubercular 
habit of body or mstory, or 6f an exciting cause for 
caries, in cases where there may be little or no 
prominence of vertebral spines, and even no pain 
from firm pressure or the application of a hot sponge, 
we may be helped in 6m dugnosis of the exutence 
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of caries by the distinctive cl^^cters of the pa^ysis 
itself, namely, its implication of motility mndpolly, 
the exa^eration of the tendon>reflexes, the more or 
less ma^ed rigidity of the legs, and the continuance 
of control over the bladder and rectum. 

In cases of this type, or where there is only 
a slight prominence oi two to four vertebral spines, 
it may be difficult, however, to establish a diagnosis 
between caries and cancer of the bodies of the ver- 
tebrae. It is true that a rounded prominence of 
several vertebral spines is met with in cancer more 
frequently than the angular projection commonly 
associated with canes , yet this single character wiU 
not always aid us we must look also to the pre- 
sence or absence of severe pains, to the clinical 
grouping of symptoms generally, and to the history 
of the patient, bearing in mind that it may be met 
with as a sequel of cancer of the breast. 

The diagnosis of the other causes of slow com- 
pression of the cord to which reference has been 
made (exostoses or meningeal tumours) is usuallv a 
matter of extreme difficulty. We must be guided 
by probabilities based upon other associated states 
or conditions that may be rec(^nisable in our 
patient, and also by the mode of onset of the 
affection 

Prognosis — We can only speak In general 
terms concerning the prognosis of the rather mis- 
cellaneous conditions which form the subject of this 
article Cancer of the vertebrae or of the dura 
mater, compressing the cord, is the most senous of 
them all. The prepress of such cases is usually 
both rapid and very painful, so that the end comes 
inevitably before many months have elapsed. 

In vertebral canes assooated with compression of 
the cord, the prognosis is extremely uncertain, 
especially where the disease occurs in the cervical 
region. It is also generally more grave where the 
pressure upon the cord is due to an abscess rather 
than to mere thickening of the dura mater. Under 
suitable treatment many of these cases practic^ly 
recover more or less fully, in others complete 
transverse softening of the cord is produced. In the 
former class of cases the process of canes is arrested, 
the spoiled vertebrae are strengthened and bridged 
over by growth of new bony tissue (though, of 
course, the angular curvature of the spine remams), 
while recovery ffom the paralysis may be more or 
less complete This latter kind of recovery takes 
place occasionally even after paralysis, with almost 
persistent contractions of the lower extremities, has 
existed for from twelve to eighteen months or even 
loiter. 

m cases of exostosis, hydatids, or meningeal 
tumours compressing the spinal cord, the prognosis 
will depend upon the part of the cord involved, upon 
the rate of increase of the symptoms of compression, 
and i^n the extent to which a secondary myelitis 
or softening is established. The disease in these 
cases, in spite of stationary periods, or even those 
of slight improvement, is more or less continuously 
progressive, though it may last for many months, 
or, occasionally, even for a year or two. Some of 
the complications or accidents incident to the para- 
plegic condition ultimately bring the patient^ Ufe 
to a close. 

Treatmbnt. — Rest in the recumbent or in the 
prone position is, of course, absolutely e^ndal in 
cases of vertebral caries or of cancer of the vertebrse. 
In vertebral caries the mere rest in bed must often 
supplemented by extension of the spine-^that is by 
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fixation above, together with weights attached to 
the feet. In other cases of vertebral caries, a porO' 
plastic or plaster jacket may be needed, in order 
more effectually to secure absolute immobility of the 
affected portion of the spinal column. This, how- 
ever, would have to be reserved for the more chronic 
cases or stages — for those in which active local 
treatment was no longer considered to be necessary 
or desirable, though a prolonged rest m bed may 
still be needed. Under such conditions the appli- 
cation of the jacket is a means of obtaimng more 
complete rest for the damaged spine. Some snr- 
geons, however, prefer to have recourse to the 
method of * elastic extension * above referred to for 
procuring this fixation of the spinal column. 

In cases of ppaplegia associated with vertebral 
canes, the patient’s general health re(|ttires the 
utmost attention dunng the period in which we are 
endeavounng to check the disease by the influence 
of rest Go^ nutritious food and c<^-liver oil wilt 
be required, combined with steel wme or the syrup 
of phosphate of iron. In some cases xo- to 20-gram 
doses of iodide of potassium (together with iodide 
of iron or small dc^es of perchlonde of mercury) 
seem to do good. Where the patient suffers much 
from pamfid contractions of the legs (whi(^ may 
greatly disturb sleep), these may be very distinctly 
lessened by suspending weights to the feet (each 
being from two to four lbs ) from leather anklets, by 
a cord which passes over a pulley. Such weights 
may be used for weeks or months together, where 
necessary 

In re^rd to local measures, counter-imtation of 
some kind is generally had recourse to, either m the 
form of flying blisters near to and on each side of 
the portion of the spinal column which is affected, 
or else by the renewed application of moxas or the 
actual cautery to these regions. The latter more 
severe measures are still recommended by some 
authorities, though the expenence of others is 
against their employment, as being of little or no 
use, and therefore adding needlessly to the suffer- 
ings of the patient The wnter is inclmed to thmk 
that all the good which moxas or the actual cautery 
are intended to bnng about may generally be as 
effectually achieved by the application of the strong 
lodme-solution of the pharmacopoeia over the affected 
remon of the spine aTOUt every fourth day. 

There can ^ no doubt t^t treatment of this 
kind is often successful, though frequently only aftor 
prolonged penods. The question, thereft^re, natu- 
rally presents itself, whether shortening the duration 
of me illness, and in some cases the saving of life, 
may not be brought about by an early resort to 
surgical operation, with a view to openii^ any 
abscess that may exist and, b^ laminectomy, mmiii- 
ishing pressure upon the spinal cord. Jf some 
signs of recovery do not commence in three or four 
months— and especially if there are marked sensoir 
defects, showing that the cord is severely pressed 
upon — it will probably be advisable to have resort 
to operation. Each case, however, will require 
anxious consideration in iqpurd to this point. 

Again, it must be borne in mind that some 
cases of compression the spinal coid meningeal 
growths may also be neatly relieved ft>r a time, oe 
even cured, operanve measurea. 

In the case where a hydatid tumoux pveaaea npois 
the spinal cord, and is also dtnated in part Ontm 
the vertebral spinea, tapping might bring 
relief. In the majorhy of the other eonditicnm 

e F 



1538 SPINAL CORX)| DISEASES OF 


comprised within the limits of this airide, little can 
be done to cure the state of things which is the cause 
of the spinal disease, so that it would only remain for 
us to treat the para^^a and its attendant condi* 
tions upon the general principles applicable to them. 
These are fully considered under 9. Spinal Cord, 
Softening of. H. Charlton Bastian. 

5. Spinal Cord, Anaamla of. — Ansemia is 
not to be considered as the basis of any ordinary 
or common disease of the cord : in other words, 
there is no definite group of symptoms the existence 
of which is likely to be recognised more than once 
in a lifetime in any actual patient, which would 
justify the diagnosis * anaemia of the cord.* 

First, the writer would repudiate the notion that 
anamiaot ehhrosis^ as a mere blood-disease, is 
capable of producing, on the side of the spinal 
cord, any set of symptoms which can be markra oft 
from those characterising the condition as a whole. 
In these diseases the functions of all the organs are 
impaired by reason of the impoverishment of the 
blood. The brain and spinal cord, on account of 
the delicacy of their functions, will, of course, sufter 
to a notable d^pree ; and when general debility is 
extreme, a paresis of the lower extremities may be 
notable b^ond that of other parts of the body, be- 
cause the 1^ in standing or in walking have to 
support so great a weight Where anything more 
than such paresis exists — that is, where there is 
actual paraplegia, such symptoms are not to be 
explained by a mere anaemia of the cord. Other 
causes are to be looked for. Jaccoud’s whole 
group of parapligies dyscrasiquts will probably dis- 
appc^ before a more thorough knowledge of the 
actual mode of causation of these and many other 
obscure forms of parapl^a. We now know that in 
assodatitm with some cases of pernicious anaemia 
there is most marked degeneration of the lateral 
and posterior columns of the cord of comparatively 
ra^Md onset See Combined Degeneration of 
THE Spinal Cord. 

Secondly, embolism and thrombosis of spinal 
arteries will produce temporarily, and in quite 
limited r^ons of the cord, a condition of anaemia. 
Such local anaemia would probably soon be rectified 
by the establishment of a collateral circulation ; 
and in the event of this not taking place, local 
‘ softenii^ ’ of the organ would ensue. A paralysis 
owning such an origin would not, therefore, be 
spoken of as resulting from * anaemia of the 
cord.* 

Thirdly, pressure upon parts of the cord will 
occasion anaemia and ultimately softening, but the 
symptoms in a case of this sort will depend mainly 
upon the pressure itself interfering with the func- 
tions of the nerve-tissue thus affected 

Beyond the conditions above referred to, there is 
the posribility that definite groups of paralytic 
symptoms may be occasioned by anaemia induced 
ify mere functional ^asm of the art^ies in certain 
r^poos of the cord — spasm, that is, which persists 
after day. This has b^n supposed by Brown- 
S^uaid to be the condition existing in the cases of 
ao-^ed * reflex parafdegia * {see No. 2^, and also 
in some forms of fimctional paralysis of spinal type 
{su Na 30). If such a condition of perriEting 
arterial spasm' be possible, and an actual cause of 
pamlytic symptoms, we may well ask whether it 
too o^ht not after a time to lead to actual soften- 
ii^, or at least to Some degree of degenerative 


change in the spinal cord. It seems possible, 
however, that where the amount of blood sent to a 
part of the cord is but small, the degradation of 
mnction may be more marked than the degradation 
of structure. 

There will still remain a very few exceptional 
cases, in which a condition of real anaemia of the 
spinal cord is brought about in man, just as it has 
b^n brought about in some of the lower animals 
whose abdominal aorta has been tied or compressed. 
When the blood-supply is thus suddenly cut off 
from the lumbar region of the cord in animals, 
their hinder limbs become paralysed almost im- 
mediately, and continue paralysed as long as the 
blood-supply of the cord happens to be arrested. 
But if, after a mere brief interval, the blood is 
again allowed to take its natural course, the tem- 
porary paralysis disappears completely in a very 
short time. A condition of this kind seems to have 
occurred in a patient formerly under the care of 
Gull, who suddenly became paraplegic, apparently 
owing to an abrupt arrest of the blood-current 
through the abdominal aorta, as was indicated by 
the cessation of the femoral and other pulses in the 
lower extremities. The man continued paraplegic 
for months, and only recovered when the collateral 
circulation became, after a time, pretty fully estab- 
lished. In a very few other cases referred to by 
Erb, in which paraplegic symptoms were associated 
with an obstruction of some kind in the abdominal 
aorta, he thinks that these symptoms, supervening 
as they did rather less suddenly, may have been in 
great part due to the deficient blood-supply to the 
muscles and nerves of the lower extremities, rather 
than to anaemia of the cord — to a peripheral, that is, 
rather than to a centric anaemia. 

H. Charlton Bastian. 

6. Spinal Cord, Hyperaemia of. — This con- 
dition again is more frequently talked of than it 
deserves — looking to the small amount of positive 
knowledge we possess upon the subject. 

Hyperaemia of the cord must be either passive or 
active, that is, it must be a result of mechanical con^ 
gestion or of arterial determination. 

Mechanical congestion. — In obstructive heart- 
discRse extreme congestion of the spinal cord may 
exist for months without producing any distinct 
symptoms of disease of the spinal cord, A con- 
stantly congested spinal cord would doubtless per- 
form Its functions in a less vigorous manner than 
natural, but such effects would be slowly evolved 
and comparatively obscure. After a lon^ time the 
effects ought become more marked, owing to the 
ovei^owth of connective tissue within the organ. 
We may indeed have the starting-point of a general 
sclerosis of the spinal cord under such conditions ; 
but this secondary change, when only slightly 
marked, may, even in the spinal cord, produce no 
vtry definite symptoms. 

General mechanical congestion of the cord is 
probably more frequent and more easily brought 
about t^n a congestion involving parts of the organ. 
Still from various causes there may be undue pres- 
sure upon certain veins, which directly or indirectly 
convey blood away from special regions of the cord 
and its membranes. Such an event cannot, how- 
ever, be regarded as a likely cause of a congestion 
productive of morbid spinal symptoms, if we con- 
sider the absence of cbtinct symptoms resulting 
from extreiDe general congestion ot the cord ; and 
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Also the &ct of the very free anastomosis of all the 
spinal veins. 

Actwe hyperamva may in its origin be of two 
Scinds — ‘ reflex ’ or ‘ inflammatory.' 

* Reflex ’ hyperaemia of the cord and its mem- 
branes is possiblv a phenomenon of great frequency, 
manifesting itself locally in certain regions — the 
seat of the process varying according to the con- 
ditions under which it anses. It might be im- 
mediately caused by vaso-motor paralysis, impli- 
cating certain vessels of the cord and their branches ; 
and would thus involve an increased afflux of blood 
to the tissues contained in the corresponding 
vascular terntones We know that such an m- 
creased afflux of blood may exist in other tissues for 
some time without inducing tissue-changes of an 
appreciable kind (Brown-S^uard) It is fair to 
suppose, moreover, that any symptoms induced by 
such increased afflux of blood to certain regions of 
the cord would be indicative of exalted rather than 
of depressed function ; for example, hyperaesthesia, 
actual pain and spasms, or increased reflex excita- 
bility, rather than their opposites 

In weak and irritable states of the nervous 
system it is quite possible (though nothing more 
definite can be said) that such vaso-motor paralysis, 
and also vaso-motor spasms inducing localised 
anaemias, may manifest themselves in spinal vessels 
as they do m cutaneous vessels, by familiar flushes 
or pallors. If occurnng in the spinal cord, how- 
ever, these would mostly be temporary phenomena, 
and not capable of producing the symptoms of an 
abiding disease How frequent such reflex local 
hypenemias (whether brief or prolonged) may be in 
the spinal cord, and in what precise manner they 
are excited, we do not know Suppression of the 
menses or of haemorrhoidal fluxes, the presence of 
worms in the intestine, the prolonged incidence of 
cold and wet, or severe concussions of the spine, 
any or all may operate in this particular manner — 
but for proof that, as matter of fact, they do, we 
may look for evidence in vain 

The subject of ‘ inflammatory hypenemia ' will be 
briefly considered under the next heading In this 
case, in addition to changes in the vascular system, 
the effects of the inflammatory process as a whole 
have to be taken into account Even in the first 
stage of inflammation something prior to and 
beyond the mere ‘active’ congestion has to be 
thought of 

From what is said above, it may be seen how 
shadowy is our present knowledge concerning the 
existence of any definite sets of symptoms which 
can be ascribed to non-inflammatory hyperaemia of 
the cord, either general or local. 

H. Charlton Bastian. 

7. Spinal Cord, Inflammation of — Synon. : 
Myelitis ; Myelitis Acuta ; Softemne of the Spinal 
Cord (in part) ; Fr. Mylhte ; MyHite atgue ; /»• 
Jlammatim de la Motile Epmtire ; Ramollissement 
de la MoelU Eptntlre (in part) J Gcr. Myelitis ; 
Rnckenmarksenitundung ; Etwetchung des Rutken- 
marks (in part). 

Nature, uBtiolooy, and Pathology. —To 
speak definitely on this subject, in the present state 
of knowledge, is extremely difficult. This is due 
to several causes. In the first place, it ie* owing to 
the fact that so much uncertainty exists in the minds 
of many eminent pathologists and phraicians as to 
what ought rightfully to be included under this 
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term; and, secondly, because by a very large 
number of writers the term is understood and used 
in the vaguest manner, but with a manifest tendency 
to compr^ under it the largest p^ble number of 
affections of the spinal cord Critical discrimina- 
tion seems to have been, and still to be, in abey- 
ance with many who describe or report cases of 
disease of the spinal cord. They set down as in- 
stances of ‘myelitis* not only all cases in which 
the substance of the spinal cord is softened, but 
still more all those in which it is indurated— and, 
no less impartially, those in which, it is merely 
degenerated 

(1) The notion that common ‘softenings* of the 
spinal cord are of inflammatory origin has persisted 
with little alteration, although for nearly thirty 
years pathologists have been mterpretit^ altogether 
differently the mode of production of apparently 
similar ‘ softenings * of the cerebrum and cerebellum. 
Can It be that ‘ softening * as it occurs m the nut- 
jonty of cases in these latter organs is of non- 
inflammatory origin ; while m the majority of ap- 
parently similar cases occurnng in the spinal cord, 
the process is really inflammatory in its nature? It 

« IS true that in association with the majority of cases 
of pnmary softening in the bram thrombosis or 
embolism of its arteries may be detected, and that, 
owing to the peculiarities of its foscular supply, 
no such occlusions of vessels can often be detected 
in association with softening of the spinal cord. 
See p 1522 

(2) Then, again, perhaps it may be said that 

without adequate cause the very localised changes 
occurnng in and around the great gangUon-cells of 
the anterior cornua, m ‘ acute * and ‘ chronic spunal 
paralysis,* have been set down as inflammatory in 
their nature, and new names have been given to 
these affections, tending to ratify this view as to 
their origin Thus they are spoken of by some as 
cases of anterior polto-myelUtSy or more bnefly, 
and, so far, better, as cases of cornual myelitis. 
But localisation of an inflammatory process to great 
ganglion-cells and their immediate surroundings at 
present constitutes a rather umntelligible process to 
many pathologists And mystenous as uese par- 
ticular changes are, from the pomt of view of their 
aetiology, on any hypothesis that has yet been 
started, it would pernaps be simpler, and more 
harmonious with the nature of the observed condi- 
tions themselves, to regard them as of a degenera- 
tive type If the slower and more isolated changes 
characteristic of ‘progressive muscular atrophy* 
are to be placed in this cat^ory (and m to 

them there is absolutely no evidence either clinical 
or pathological that can be adduced m ftivour of an 
inflammatory origin), then also it becomes ea^ to 
believe that, under some at present imperfectly de- 
fined toxic conditions, a change of the same kind 
may set in more rapidly in these, the most spedalis^ 
of all the anatomical elements met wiUi in tM 
spinal cord, so as to produce the more acute aflfec- 
tions above referred to. The slight secondary over- 
growth of neuroglia commonly occurring around 
the degenerated gang^on-cells does not in the least 
militate against this view as to the pathology ol 
the process; a siinilar secondary change oocurt 
also in the process next to be referred to. aii4 

be found to be easily explicable withoul diO nocet- 
rity of having recourse to the end 

fiisliionable hypothesis of infiemmatioa. 

(3) '8etsOncntydegeneiaUon8*dFthesptiialeofd 
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have indeed, in spite of their name, and of what is 
knowm as to their ori^n, been erroneously re^rded 
by some writers as inflammatory changes, ^^en 
nerve*flbres are cut across, those portions which are 
severed from their connection with certain ganglion* 
cells w no longer able to preserve their nutritive 
integrity. Simultaneously truroughout their whole 
len^ fotty d^eneration affects their white sub- 
stance. Myelin breaks up, and becomes disinte* 

S ated as it does in non-inflammatory softenings in 
e brain ; and very speedily granulation -corpuscles 
b^in to form abundantly throughout the changing 
area. But though fatty degeneration thus occurs 
simultaneously in all the cut fibres of the band, the 
vascular supply of this tract of tissue has not been 
altered. Since the blood in the diseased area is 
not utilised by the nerve-tissues proper, except to a 
very small extent, a laige excess of nutriment is 
placed at the disposal of the neuroglia, and this 
undergoes a well-marked hyperplasia. Thus a 
band of tissue-change is produced in which some 
of the characteristics of softening are blended with 
those pertaining to a patch of sclerosis. In brief, 
we have effects resulting from a primary fatty de- 
generation of the nerve-fibres, and a secondary^ 
hyperplasia of the neuroglia j and from first to last 
there is not the least reason for believing in the 
existence of aminflammatory process. 

(4) If we turn now to ‘sclerosis* of the cord of 
primary origin, we again meet with processes which 
are commonly r^;ar<l^ and described as forms of 
* chronic myelitis.' This kind of nomenclature is 
objectionable as applied to the processes in the 
spinal cord, just as it is in its application to like 
processes occurring in other organs, as the liver, 
the lunp, or the kidneys. Fibroid overgrow^, 
which forms the basis of so many examples of 
‘ cirrhosis ’ or ‘ sclerosis ’ in different organs and 
tissues of the body, is a process pathologically in- 
termediate between inflammation on the one hand 
and d^eneration on the other. What were formerly 
named ‘ interstitial inflammations ’ are now the 
* HOT-inflammatory hyperplasias * of some patho- 
logists, and the ‘ fibroid aegenerations * of others. 

It would seem that the view as to the inflamraatoiy 
nature of such processes is erroneous, if we look 
to what is known concerning their modes of 
initiation, or to the actual nature of the changes 
themselvK which agree in many particulars with 
those of infiltrating new-growths) ; it would seem, 
morwver, not less erroneous if we look to the 
clinical history of the affections themselves in which 
these scleroses occur. It conveys, therefore, an 
altogether erroneous implication to speak of such 
mere fibroid overgrowths as so many instances of 
* chronic myelitis.* 

Thus, it will be seen that the writer attributes to 
inflammadem a far mote restricted rifle in the pro- 
duedra of morbid condidons of the spinal cord 
than IS customary. The various forms of so-called 
^chfoiiic myelitis* he would exclude frcmi that 
caf^goty. He would do the same for the set of 
changes loiO^ as ‘secondary degeneradons*; and 
also let those which are characterised hy more or 
less acttte deg^eradve processes the 

great gaipg^hon-orils of the anterior oontna. 

Of the above referred to in oidei , thmts 

remains, tWllMl, ^ the djUB of ‘so 

the ‘Spinal 0000^ ; Thlt BjAny of these are of. ti 
dsMeiitfreiM {doe to vnacider ooduihiflA 
yddistu it amcee tf and th»^ in the 
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great majority^ of cases, these are the instances in 
which ‘softening* appears to occur as a primary 
process, is the view which seems to the writer 
most in accordance with existing knowledge. On 
the other hand, it seems clear that in many cases 
changes, truly inflammatory in their origin and 
progress, may terminate in the production of states 
of * softening * of the cord, which are indistinguish- 
able by the naked eye from the softenings of de- 
generative type, and which, except in their early 
stages, can as yet also be very imperfectly discrimi- 
nated by the microscope. 

These latter true inflammatory softenings very 
rarely occur as primary pathological states, and 
then principally as sequel® of one or other of the 
acute infective diseases ; they are met with far more 
commonly as secondary changes. 

Thus we may get inflammatory softenings 
{a) spreading around and from wounds or other 
traumatic lesions of the spinal cord ; or (^) starting 
from some blood-clot or tumour situated in or 
pressing upon the substance of the cord. It is not 
by any means clear, however, that all the forms of 
softening which arise in the latter manner should 
be regarded as of an inflammatory nature; and 
much room for doubt also exists as to the real 
pathc^en^is of many cases of so-called * compres- 
sion-myelitis.’ Again, inflammatory softenings, 
going on even to suppuration, may be set up in 
the spinal cord (r) by embolism or thrombosis of 
septic origin. Still another cause of true inflam- 
matory changes in the spinal cord {myelitis peri- 
pherica) is to be found (d) in spinal leptomeningitis. 
See Meninges, Spinal, Diseases of : Leptomenin- 
gitis. 

Suppuration is clearly a process of inflammatory 
origin, and might therefore be expected to occur 
occasionally in the midst of ‘softenings* which 
result from inflammation. In the light of what 
has been said above, the following statement by 
Erb is of considerable interest. * Actual suppura- 
tion occurs very rarely,* he says, ‘in acute myelitis. 
When abscess of the cord does form, it is generally 
secondary to a severe traumatic lesion or to suppu- 
rative meningitis. In spontaneous myeUtis, on the 
other hand, suppuration is exceedingly rare, and 
has only been observed in a very few cases.* Thus 
suppuration is met with just in those forms of 
softening which are undoubtedly of inflammatory 
origin ; and, on the other band, it is not met with 
in the ordinary cases of primary or spontaneous 
softening, here assumed to be of non-inflammatory 
nature. 

One other condition requires to be referred to 
here, and that is the so-called aeute central myelitis. 
These are cases in which apparently spontaneous 
‘softening* is met with, implicating in the main 
the central grey matter, and that often through a 
considerable extent of the cord. At times, how* 
ever, the ^ftening extends beyond the grey matter, 
so as to involve more or less of the sunounding 
white substance, when it has been termed myelUts 
diffusa. Considerable obscurity still previuls in. 
regard to the setiology of these affections. In 
some cases, such a change has been met with u 
part of an Infl^ve process, in which minute 
veateli in the matter df the cord have been 
£pctnd nbstn^cM with mlcrococd. Occasionally,. 
tpfitwfsti ill ,teaitt at present imperfectly known 
l^tlpoi, ntelp ^mNnboset may, as Hamiitoft 
Jm showni ocotir thfoui^oiit the spinal coid> and 
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more especially in its grey matter, and thus lead 
on to the production of a central softening. 
In this latter case, the patient was suffering from 
pyelitis, and it is supposed that there may have 
been some blood-poisoning. Still it was not ascer- 
tained that the multitudes of minute thrombi were 
either associated with or caused by micrococci in 
the vessels. It appears probable, however, that if 
from any cause minute widespread obstructions^ of 
small vessels occur in the spinal cord, softening 
would take place principally in the grey matter, 
owing to its greater vascularity. We should thus 
get that prticular distribution of this change which 
IS met with principally in cases of so*call^ * acute 
central ’ or ‘ diffuse myelitis ’ 

A careful study of the two cases of this disease 
recorded by Hayem has by no means sufficed to 
convince the writer that they ought to be regarded 
as having had an inflammatory origm Neither the 
mode of onset nor the symptoms of the disease 
lend any distinct support to this view ; nor do the 
results of the elaborate examination, to which the 
spinal cords were submitted b^ this accomplished 
observer, at all satisfy the writer that the patho- 
logical conditions met with were inflammatory 
either at their commencement or in their subse- 
quent progress. Sea 9 Spinal Cord, Softening 
of 

Symptoms, Course, and Terminations -- 
From what has been said, it will be seen that true 
inflammatory condiUons of the cord are only rarely 
of prtfnary origin, and that they occur, for the 
most part, as secondary comphcations in association 
{a) with wounds or injuries of the cord ; (^) with 
foreign bodies in its substance j (r) with pyaemic pro- 
cesses; or {d) with spinal leptomeningitis, either 
simple or tubercular. 

The supervention of a real myelitis in the course 
of either of these diseases of the spinal cord would 
perhaps be associated with an exaggeration of the 
already existing febrile condition , with an increase 
in the amount of paralysis, and in the degree of in- 
terference with sensibility ; possibly also with more 
pain, restlessness, and spasms 

Myehtis may become associated with more or less 
of distinct suppuration, and almost certainly goes on 
to the formation of well-marked foci of soflemng. 
These may remain limited in site, but occasionally 
they have a distinct tendency to spread above and 
below the original seat of injury or disease Such 
deposits would probably undergo subsequent changes, 
very similar in kind to those which occur in foci of 
non-inflammatory softemng. 

Diagnosis.— A ll that can be said under this head 
has been referred to above in connection with the 
grmptoms characterising the supervention of mye- 

Prognosis — The gravity of any wound or lesion 
of the spinal cord, or attaching to the presence 
therein of blood-clot or tumour, S, of course, greatly 
inaeaaed by the supervention of Inflammatory 
changes about their immediate confines. Again, the 
&ct uiat an inflammation of the spinal meninges is 
complicated with similar changes in the substance 
of the spinal cord itself, cannot fidl greatiiv to agm- 
vate a case of simple spinal leptomenimjlKis. Tor, 
even should recovery from the acute ambetion take 
place, the actual degree of alddlng patal|ni^ atas^, 
or imptirment of sensibility woula Dsudi depend 
upon tbi degree in which the spbatafidt of the s^nal 
cord had bemi Itself implicatedL 
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Treatment.— The an^unt of power that we 
possess in controlling an inflammatory conditiofi of 
the spinal cord is prc%>ably not great. Little, if any- 
thing, is at present to be done with mere drugs* 
The patient should, if possible, he in the prone 
position, or, fiuling this, on his side, with absolute 
rest The advisability of abstracting blood locally 
by cupping or leeches should be entertained, and 
must depend upon the amount of local pain or ten- 
derness In some cases it seems to be of service. 
Or we may trust rather to the application of cold 
externally, in the form of ice-bags, along the spme. 
At the same time the patient should be kept upon 
spoon-diet, with a sparing amount of stimulants ; 
and the bowels should reheved by the aid of 
copious warm enemata, which may also act usefully 
as denvatives. The hmitations circumscribing our 
efforts at direct therapeutics must be compensated 
as far as possible by attention to the state of the 
general health, and by the most careful and assi- 
duous nursing, in the hope that the morbid process 
may after a time abate, and that, in the abs^e of 
collateral complications, the patient may make at 
least a partial recovery. 

H. Charlton Bastian. 

8. Spinal Cord, HsBmoprhage into. — 
Synon. : ffamatomyelta ; Hamorrha^ia MeduUa 
Spinalis \ Spinal Apoplexy; Fr. Himaiomyllie •, 
Apopltxte de la MoelU Epimlre ; Des kimorrhagies 
tntrarachidtenms , Ger RuckenmarksapopU^ ; 
Spinalapoplexie 

^Etiology and Anatomical Characters. — 
Haemorrhage into the spinal cord is a comparatively 
rare event. It occurs under three different condi- 
tions, namely : (i) as a result of concussion or vio- 
lence , (2) as a secondary event, consequent upon 
some definite pre-existing morbid conoition ; and 
(3) as a pnmary event, or local pathological acci- 
dent 

We are here specially concerned with haemor- 
rhages into the spinal co^ belonging to the thud of 
these categories, and may in a few words dismiss 
the other two 

(1) Traumatic haemorrhage, small in extent, may, 
as already stated, occur in almost any r^on or 
part of the cord as a result of some severe concus- 
sion [su I. Spinal Cord, Concussion of). Again, 
It may occur in the grey matter, and even in the 
white substance to a smaller extent, close to and 
as an appanage of wounds of the cord. In each 
these cases ^mptoms due to the hsemorrhage itself 
would probably be obscured by the gener^ set of 
symptoms resulting from the concussion or injoiy. 

(2) Secondary haemorrhages are, however, more 
closely connects, from the point of view of 8]pi» 
ptomatology, with those forming the specif suqect 
of this article. Dunng the growth of certain soft 
tumours m the cord, a rupture of some of their vea* 
sels may take place, so as to cause hsemorrhage eittiar 
into the growui itself, or else into contumousief^oni 
of the cord. Such an event would ne st^MlIcd 
clinically by the sudden exacerbation of the 
ptoms previously existing. But a comhimtiott ot 
greater importance, though one of coosilleiakic 
obscurity, consists in the oo-existence of a 
myelitla* of the gr^ matter of the iksmA 
more or lest of its length, with t mdM 

rbtge of neei^ tfaiffar extent. 

eeie of the eoM #|ii^ the wrto 
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It is at least ecjually probable that the hemor- 
rhage has been pnmary, and that the * myelitis * is 
of secondary ori^ around the blood-clot. It need 
not be denied, of course, that in other cases hsemor- 
rhage does occur occasionally into the midst of a 
focus of softened tissue in the spinal cord, just as it 
occurs occasionally under similar conditions in the 
midst of softened brain-tissue. Again, haemorrhage 
may take place into or on the confines of a soft sar- 
coma or glioma in the substance of the spinal cord. 

(3) Primary haemorrhages differ as regards the 
amount, the site, and the distribution of the blood 
effused in different cases. In connection with scor- 
butic states, and also independently of these, small 
haemorrhages may occasionally occur in the sub- 
stance of the cord, without producing any very dis- 
tinct symptom^ But, at other times, a compara- 
tively large quantity of blood may be effused into 
the cord, and then it occurs almost invariably into 
the central regions of the grey matter, through 
which it may extend for a vanable distance, up- 
wards or downwards, or both. When the quantity 
is smaller, the blood may be effused into the grey 
matter of one side only. 

Though this kind of haemorrhage is, in contra- 
distinction to the others, spoken of as primary, yet 
it is almost invariably preceded by some patho- 
logical changes in the vessels of the cord. These 
constitute the predisposing conditions, and the actual 
rupture takes place, rarely, when the person is at rest, 
but more frequently under the influence of some dis- 
tinct exciting cause— such as muscular exertion of one 
kind or anoUier. 

Primary haemorrhage, though rare, is most prone 
to occur in persons between the ages of twenty and 
forty, and not with increasing frequency as age 
advances. This constitutes a further notable differ- 
ence between haemorrhages of the spinal cord and 
those into the brain. 

Symptoms. — ^These are necessarily subject to 
great variations, according to the amount of blood 
effused, and as the haemorrhage takes place into the 
cervical, the dorsal, or the lumbar region respec- 
tively. The kind of variation thus induced may be 
gathered by reference to the article. Spinal Cord, 
Diseases of, pp. 1526 to 1531. 

Here it is of importance to set forth the pecu- 
liarities (both as regards mode of onset and nature 
of the symptoms) which belong to haemorrhage as 
compared with other pathological conditions of the 
cord. First, its tendency is to take place suddenly 
and without warning ; and, secondly, for the blood 
to be effused into the grey matter for some distance, 
thus givi^rise to a characteristic grouping of sym- 
ptoms. 'Diere may, therefore, be a suoden onset of 
pain in the bock (possibly severe), followed almost 
immediately complete motor and sensory para- 
lysis of the 1^ and trunk up to a certain level, to- 
gether with complete paraly^ of the bladder and 
rectum. At first there may be an abolition of all 
reflexes, and possibW a lowering of temperature in 
the legs; though after a day or two>^ould the 
injury be in the dorsal or lower cervical region of 
the cord>-there may for a time be increased heat of 
legs, owing to vaso-motor paralysis, and a return. 
With some exaggeration, of various reflexes. Rapid 
atrophy, with the ajipearance of the electrical * re* 
action of dcgeoetalion,* occurs in all mnsdes 
are in immedwte junctional relattoos with the por- 
tions of the aaterior conma of the cord that may be 
dbniaged. QpsCitis, tofether with slougluDg bed- 
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sores and all their congruences, tends to occur 
early, and that often in spite of all precautions that 
may be taken. 

Where the haemorrhage invades pretty fully, but 
is limited to, the grey matter of one-half of the cord, 
we may have groups of S3anptoms that take the 
form of hemiplegia spinalis or hemiparaplegia, 
Su 2. Punctured or Gunshot Wounds. 

Diagnosis. — The absolutely sudden onset of the 
paralysis, which may be complete in the lower ex- 
tremities in the course of a few minutes (especially 
when associated with a sudden painful sensation in 
the back, or one which radiates into the limbs), as 
well as the almost complete and sudden loss of 
sensibility in the paralysed parts, form a group of 
symptoms which are typically distinctive of haemor- 
rhage into the grey matter of the cord. 

The condition most likely to be confounded wfth 
it is a l^rge haemorrhage outside the dura mater^ 
causing compression of the cord. Here the onset 
would also be sudden, but almost invariably asso- 
ciated with some mechanical injury or shock. The 
paralysis of motion, too, would generally be much 
more marked than the interference with sensibility. 
The subsequent prioress of such a case would 
further tend to separate it from a case of intra- 
medullary haemorrhage, since (even with a severe 
meningeal haemorrhage in the cervical region), if 
the patient should survive the first effects of the 
lesion, the symptoms might be expected soon to 
grow less and less urgent, and recovery may he 
more or less complete. No such amelioration is, 
however, to be expected in the case of a well- 
marked haemorrhage into the grey matter of the 
cord, in the cervical region or elsewhere. 

On the other side of the brain embolism is capable 
of initiating paralytic symptoms with as much sud- 
denness as a haemorrhage, but in the spinal cord, 
for reasons previously stated, this does not occur. 
See Spinal Cord, Diseases of, p. 1522. 

It does, however, happen occasionally that a 
process of softening— probably caused by thrombosis 
— has its occasioning conditions initiated suddenly. 
When this occurs, paraplegia sets in almost as 
abruptly as if it were poduced by haemorrhage ; 
but then it is usually an incomplete parapl^a, and, 
for a time at least, unaccompanied by loss of sen- 
sibility. In the course of a few days, in such a 
case, sensory paralysis may supervene, and the 
motor paralysis may become more complete. 
In the exceptional cases of paraplegia of sadden 
onset due to this cause, there is generally no 
initial pain in the back, though there may be pains 
and burning sensations in the limbs. 

Prognosis. — Where the haemorrhage is at all 
large, so as to extend through the grey matter for 
the distance of an inch or more, the prognosis is 
always grave Very few of such cases recover. 
They are, in fact, liable to be aggravated by the 
estaolishment of a secondary process of softening ia 
the grey matter, which may slowly extend TOth 
above and below the blood-clot as well as around it. 
Should this softening reach far into the cervical 
re^on, or should the haemorrhage itself implicate 
this pert of the cord, the patient may not survive 
more than a few days. But if the primary and 
secondary pathological cbaaget are limited to the 
lumbar or to the dorsal reg^ of the spinal cord, 
the fatal event is usoallv brought about more 
slowly, after an interval of weeks or perhaps even 
of months— and then commonly from the oocurrence 
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of sloughing bed-sores, together with cystitis and 
other nequent a^ompaniments of a severe para- 
plegia. 

In the case of small hsemorrhages limited to 
some fractional part of the transverse area of the 
cord, and of slight longitudinal extent, the promo- 
sis IS, of course, much more favourable, and there 
IS no reason why partial recovery, at least, may not 
occur 

Treatment. — In the treatment of a case of 
spinal hsemorrhage, should the patient be seen 
immediately after its occurrence, absolute quietude, 
with rest in the recumbent or prone posture, 
should be ensured. 

Bleeding, either local or general, is useless. 
Purgatives also are contra-indicated 

Should the pulse be full, and the heart’s action 
excited, decided benefit may be derived from lo- 
minim doses of tincture of dimtalis, in combination 
with 15 or 20 grams of bromide of potassium, given 
for the first three doses at intervals of three or four 
hours, and subsequently every six or eight hours, for 
two or three days These drugs will also favour 
sleep, and exercise a general calmative influence 

Position and rest are perhaps the means to be 
pnncipally relied upon to prevent a recurrence or 
continuance of the haemorrhage such measures may 
be supplemented by warm applications to the feet 
and calves of the legs ; though the patient should 
in other respects be kept perfectly cool Ice to the 
spine may be applied, but is of doubtful utihty 
Spoon-diet shoula be strictly enjoined for a few 
days at least 

The patient’s urine will require to be drawn off 
by catheter , and extreme care ought to be taken to 
ensure the antiseptic cleanliness of the instrument. 
After a day or two, if the bowels have not been 
moved, a laxative or an enema should be adminis- 
tered, since, as m many other forms of paraplegia, 
there may, at first, be obstinate constipation raUier 
than incontinence of faeces. 

Subsequently, the case requires to be treated m 
all respects like any other very bad case of para- 
plegia — extra precautions being observed through- 
out, in order, as far as possible, to guard against 
the onset of bed-sores and cystitis Fuller details 
concerning such treatment will be found under 
9 Spinal Cord, Softening of, since this is by far 
the most common cause of raraplegia. 

H. Charlton Bastian. 

9. Spinal Cord, Softening of.—SYNON. : 
Non-inflammatory, White, or Simple Softening; 
Myelomalacia ; MolliHes Medulla S^ncdts ; Acute 
Myelitis (in jpart) ; Compression-Myelitis (in part) ; 
Fr. Ratnollmement de la Moelle Epintlre\ Ger. 
Erwetchung des Rilckenmarks, 

Nature of Change.— The writer has akeadv 
intimated his opinion that far too large a share is 
assigned to inflammation in the pauiogenesis of 
diseases of the spinal cord. This mistake is 
particularly obvious in regard to acute inflamma- 
tions It has long been the fashion to spejdc of 
almost every focus of * softening ’ that occurs in the 
spinal cord as being the result of an * acute 
myelitis * ; and we find even Erb putting forward, 
as charactenstics of an inflammatory softening, 
peculiarities which certamly ought not to be re* 
garded in such a ligbt>~and this although he seems 
otherwise strongly mdined to hold a siomar opinion 
to that above expressed. While admitting that a 
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true myelitis is not distinguishable macroscofflcally, 
m the great majority of cases, firom a simple or 
Don-inflammatory softening, Erb adds a statement 
to the effect that the * mioroscopical examinatiop 
can alone furnish conclusive evidence.* In the 
opinion of the wnter, however, such evidence as 
that which is ated by Erb is qmte inconclusive. 

It is evident, mdeed, that we are still almost as 
destitute of microscopical as we are of macroscopical 
characters, of a trustworthy description, for enabling 
us to decide whether any given focus of scrftemng 
has been of inflammatory or of simple non-inflam- 
matory origin In the early stages, or on the con- 
fines of a focus of inflammatory softening, we may 
expect to find a very distmet infiltration of the 
tissues with leucocytes, which would, of course, at 
once give a key to the true nature of the change m 
question In the present state of knowledge, how- 
ever, It would app^r that the * non-inflammatory 
softenings ’ of the cord are represented by the great 
majonty of the primary and apparently idiopathic 
‘ softenings ’ which frequently occur in this oigan. 

^Etiology and Pathogenesis.— Concerning 
the setiolo^ of non-mflammatory softenmg of the 
spmal com, it is impossible to speak positively. 
The disease presents itself as a spontaneous or idio- 
pathic affection, sometimes without apparent cause 
or definite antecedent conditions of any kmd, but 
at others as a sequel of one or other of various 
known and common precursors of diseases of the 
spinal cord. 

Thus m certain cases the symptoms set in more 
or less suddenly after some great oodily fatigue ; in 
others after extreme sexual excesses ; or th^ may 
occur durmg the period of convalescence from cer- 
tain acute fevers, such as variola, typhus, and other 
exanthemata, or after rheumatic fever. During the 
first week or two after childbirth there is likewise a 
liability to such syn^oms ; and also in the later 
stages of syphilis. These different ccmditicms may 
act very variously in contributing to bring about a 
focus of softening m the spmal cord, and nothing 
more than conjectures can be advanced m regard to 
its pathogenesis in the several cases. It may be re- 
cognised, however, that most of them tend to entail 
cardiac weakness, either alone or in association with 
blood-changes which may fiivour th9 occurrence of 
thrombosis. 

Agam, the symptoms indicative of a primary 
softening of the cord may set m after the acdon 
other conditions, regarded by some as exdtiog 
rather than as predisposing causes. Of these the 
followmg may be enumerated : Prolonged exposoxe 
to cold and wet ; sudden suppression of the meoaes 
or of other accustomed fluxes; violent emotional 
disturbances ; or the existence of some inflammg- 
uon m one or other of the pelvic organs, such as 
the uterus or the bladder and urethra (instanoes of 
the latter class being some of the cases fiormeri^ 
supposed to be of * reflex ’ ongm). In remutd ^ 
these * excitii^ causes,* all that is certainly losowa 
is, that softening of the cord seems to set in not in- 
frequently in persons who have been subjected to 
one or other of them ; but in what precise mode 
either of them is related to the subsequent 4oftci|* 
ing, nothing very definite can be said. Somct^lttg, 
nevertheless, may be advanced bv way of wamh 
tioD, with the view more e^eciaiqr of givliig WP* 
tioD to the investigations needful fat 
su^ect 

Spinal and cerriml softenings pidba% opn a 
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similar mode of origin. Of the obstructions of 
vessels which so largely determine cerebral non- 
inflammatory softenings, it is those due to throm- 
bins, rather than to em^lism, which intervene in 
the main for the production of corresponding condi- 
tions in the spinal cord. Sit Spinal Cord, 
Diseases of, p. 1522, (8) and (9). 

It is well known that the causes of thrombosis 
are principally three, and that in different cas^, 
now one, now another of them maybe most in- 
fluential j while in other instances two or more of 
these causes may co-operate. These three causes 
are— (fl) thickenings, irregularities, or degenerations 
of the inner coats of the vessels ; { 6 ) slowness of 
blood-current; (r) peculiarities in the chemical 
composition of the blood, rendering it more than 
usually prone to coagulate, or the occurrence of 
micro-organisms therein. 

The tmrombosis may take place in the arteries or 
in the veins, and the plexiform arrangement of the 
spinal vessels, together with the slowness of their 
blood-current, may favour the occurrence, as well 
as the spread of the process when it has once been 
initiated. Thus a process of coagulation, beginning, 
perhaps, in some very small vessel, may gradually 
extend so as to involve many other contiguous 
branches, and thereby gradually increase the area 
of the (X>rd which is deprived of its proper blood- 
supply. The small size of the vessels, however, 
makes it extremely difficult to establish the fact of 
their occlusion, whereas in the large vessels at the 
iMise of the brain, thrombosis is easily enough de- 
tected. And it is especially worthy of note, in this 
connection, that the blood-supply of the lower end 
of the cord (where primary softenings are most 
common) is peculiar and easily interfere with. In 
short, the anatomical conditions existing in the 
cord, both on the arterial and on the venous side 
of its drculadon, are probably of a kind distinctly 
to favour the occurrence of thrombosis. 

Anatomical Characters. — In regard to their 
distribution or extent in the cord many varieties of 
softening exist which have been commonly recog- 
nised, mough th^ have been mostly described 
'under corresponding designations as so many 
varieties of ‘ myelitis.’ Thus, we may have a ‘ com- 
fdete transverse softening,* involving the entire 
thickness of the cord ibr a variable longitudinal ex- 
tent, either in the lumbar, the dorsal, or the cervical 
r^on. Or the softening may be more limited to 
certain subdivirions of the cord in one or other of 
Uiese r<^ons — and then constitute an * incomi^ete 
transverse softening.’ Thus it may, in one set of 
cases, principally affect the anterior columns and 
gTCT matter ; in another set the posterior columns 
and more or less of the grey matter. Or the soften- 
ing may be central, and almost confined to the gr^ 
matter through a considerable extent of the cord, 
as in * diffuse central softening ’ ; when this change 
invollres the white columns as well as die gr^ 
matter fttr a considerable extent, we have what is 
called ‘diffuse softmng* of the cord. When a 
small focttS of softening exists which only involves 
part of die transverse area of the cord, aira that for 
a very finited extent, we have what is commonly 
spoken of as a ‘circumscribed softening’ of the 
cold; tad n^n many of these small fod are 
scattered tliioq^ different parts and regions of t^ 
oigan, webm^wlliit is known as ‘ msseminated 
•oSening.’ 

An accidental damage during the opening of the 


spinal canal must not be confounded with the results 
of pathological change. In a spinal cord bruised in 
the manner indicate the nerve-substance maybe 
softened and diffluent, and somewhat resemble a 
patch of real pathological softening. Examination 
with the microscope, however, would show, among 
the fragments of myelin from the broken nerve- 
tubules in the former case, an entire absence of the 
large granulation-corpuscles, which are, on the con- 
tnupT, inyariably present in a patch of real patho- 
logical softeniii. If there were, after such an 
examination, still room for doubt, this might be re- 
solved by the fact that the softened nerve-matter in 
a patch of real softening of the cord has its specific 
gravity lower by ^-5 degrees than that of other 
healthy portions of the organ, while in the patch 
of merely bruised nerve-substance it would not be 
appreciably lower than normal. The normal specific 
gravity of the spinal cord varies commonly from 
1033- 1041 in different individuals — the higher figures 
being most frequently met with in elderly persons. 
The modes of estimating the specific gravity have 
been discussed by the writer in Journ* of Ment, 
Science y vol. xi. 1866. 

Where the process of softening has gone on to 
its final stages— in a case, for instance, of ‘ complete 
transverse softening’ — the whole substance of the 
cord in the affected site is reduced to a rather dirty- 
looking milky fluid, which, when the membranes 
are cut across, flows out so as to leave a complete 
gap in the cord-substance for an extent, it may be, 
of one to three inches. All intermediate stages may 
be found between such a condition and a slight 
degree of softening, in which the cord-substance is 
only a little more pulpy than natural. 

Symptoms, Course, and Terminations.— 
The symptomatology of this disease presents an ex- 
tremely wide range, in accordance with the varying 
extent and sites of the softening in the cord, as 
existing in different patients. 

In * circumscribed ’ and ‘disseminated’ softening, 
for instance, the symptomatology would be exces- 
sively variable in different patients; and, especially 
in the latter class of cases, it might be extremely 
difficult to arrive at a diagnosis. The symptoms 
could, in fact, only be interpreted the light of 
the general principles applicable to the regional and 
pathological diagnosis. 

Again, in cases of ‘diffuse central softening’ the 
symptoms — except for the fact that they set in gra- 
dually rather than abruptly— would tear a close 
reseifiblance to those of haemorrhage intoithe spinal 
cord, where the blood is effused into the central 
grey matter for a certain extent {m 8 . Spinal 
Cord, Haemorrhage into). There is some doubt, 
indeed, whether these latter cases may not occur 
principally as epiphenomena sequential to a primary 
central softening. 

The i^ptomatology of ‘incomplete transverse 
softenings’ of the cord is for the most part exem- 
plified % the second stages of various forms of so- 
called ‘ comprcMion-myelitis ’—cases, that is, in 
which the anterior regions of the cord more espe- 
cially are, in one set of cases, princijpally pressed 
upon either by tumour, or bw the mflammatoiy 
pmnets associated with vertebral caries (‘Pott^ 
disease’) ; while in another set the posterior columns 
and posterior grw matter may undergo a similar 
softening, tmder the influence of the pressure of a 
new-growth impinging upon the cord nropi behind. 
Cases of this type, however, may easily and do dften 
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merge into * complete transverse softening ’ (com- 
monly known as ‘complete transverse myelitis*). 
Both complete and incomplete forms also often occur 
in the cord quite independently of pressure. 

Of these states it will be well, for the sake of 
brevity, to confine our attention principally to ‘ com^ 
plete transverst softening, * 

In a case of complete transverse softening in- 
volving the mid-dorsal region, the temperature in 
the aialla usually vanes between 98° and 100® F., 
though Math an extension of the pathological process, 
or towards the close of the disease, it may nse to 
loi®, 102®, or even higher. Meanwhile the lower 
extremities themselves are often distinctly cold to 
the hand — the temperature being in some cases more 
or less subnormal It is important to note this, be- 
cause It might have been supposed that hyperaemia 
and a slightly elevated tem^rature would exist, 
owing to the vaso-motor nerves of the limbs being 
paralysed 

The motor paralysis of the lower extremities is 
absolute, and the abdominal muscles are also power- 
less The feet, as the patient lies in bed, are ex- 
tended and often inverted, so that the great toes 
cross one another. The skin after a time tends to 
become dry and scurfy. The muscles feel flabby to 
the hand, but they waste only to a slight extent, 
and continue week after week to show only a small 
amount, if any, of diminution in the degree of their 
imtability to faradic and to galvamc currents 

The sensibility of the limbs is completely abo- 
hshed both for tactile and painful impressions, as well 
as for differences of temperature and for tickling 
A like abolition of sensibihty exists over the trunk 
up to the level of the ‘ensiform area,* while above 
this level the sensibility is found to be quite natural 
Though the upper limit of anaesthesia may be quite 
sharply defined, yet in these cases of complete trans- 
verse softening there is often no distinct ‘girdle- 
sensation.* 

The muscles of the lower extremities may show 
some slight imtability when they are forcibly tapped, 
and when the soles of the feet are strongly tickled 
there may be veir slight movements of the toes; 
but beyond this there is often an entire absence of 
all reflex movements — there is no ankle-clonus, no 
knee-reflex, and a similar absence of the cremasteric 
and abdominal reflexes.* In the initial stages of 
the affection, however, and especially when the 
softening is not completely transverse, all these re- 
flexes may be extremely well-marked for a time, 
though they tend gradually to diminish. 

For the first ten days or a fortnight there is often 
complete retention of urine, but after this time, when 
the lumbar region of the cord a^in becomes capable 
of manifesting to some extent its centnc functions, 
the initial retention gives place to incontinence of 
urine. This fluid may be discharged at intervals of 
two to three hours in small quantities, ovring to the 

* In one csm in which paxmi^^ia had existed for over 
three months, b conieqaenoe of a compbte tnuuverse soften* 
b|e b the upper dorsal region (with the above-mentiooed 
clinical signer the writer was much struck with the extremdy 
pallid appea^oe of the grey matter throo|h theuriiolelengm 
of the cord bctow the seat of softenbm The abesnce of the 
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occurrence of reflex contractions of the bladder when- 
ever the organ attains a certain degree of fulness- 
The passage of a catheter, however, in these cases 
will often show that the bladder is never completely 
emptied — two to four ounces remaining after the 
reflex contractions. Unless special precautions are 
taken, the unne, in snch patients, sp^ily becomes 
ammoniacal, and more or less loaded with mucus. 

The bowels are usually constipated, and reheved 
only after the administration of a^ncnts or enemata. 
At these times there b generally mcontmence of 
faeces — the patient having no power of controlling 
the reflex actions concerned in defbcation when 
they have once been strongly exated. The actual 
passage of the motion is, moreover, unfelt 

Under the imtative influences emanating from the 
seat of softening dunng the penod of its establish- 
ment, a small bed-sore may b^n to form, often 
amenable to treatment. Later on, sloughs are prone 
to appear upon the heels, over the malleoli, and in 
other situations habitually exposed to continuous 
pressure. But the most frequent site for intractable 
sloughing bed-sores is over the sacrum. Inflamma- 
tion of the mucous membrane of the bladder is at 
last set up; and the inflammation may extend up 
one or both ureters, so as to implicate the pelvis of 
the kidney, when minute abscesses may ai^ form 
in the kidney itself. 

Under the influence of these various conditions 
the patient’s appetite and strength gradually fiiil ; 
emaciation proceeds; and death after a time may 
come from sheer exhaustion, aided, perhaps, by some 
intercurrent inflammatory affection of the lun«. 
Such complications may, however, be occasionally 
warded off for eighteen months or more. Other 
modes of death are pointed out m the section on 
Prognosis. 

Diagnosis — The recc^ition of this disease at 
the bedside often presents considerable difficulties. 
We must be guided partly (a) by the patient’s 
history and state ; partly (^) by die mode of onset 
of the disease ; ana partly {c) by the symptoms of 
the fu^ established affection. 

(a) The points m regard to previous history which 
are of prmcipal significance are referred to under the 
head of iSdology In regard to (4), the mode of 
onset, this is usually not abrupt and sudden ; there 
IS rather a slow increase of paralysis dunng a week, 
ten days, or a fortnight. Still, it is a fact that 
softening of the cord (apparently due to thrombosis) 
does occasionally cause a sudden mcomplete para- 
lysis, though such paralysis increases subsequently 
in the manner above stated. Such a case must not 
therefore be confounded Math haemorrhage into the 
cord, merely by reason of its absolutely abrupt onset 

The extent to which the diagnosis turns upon 
(r), the nature of the symptoms of the fully ests* 
billed affection, cannot m vexy stnctly defined 
except in some cases. Whai the softening is sU^ 
and partial, it gives nse to no distinctive sympto^; 
but where there are clinical signs the eaastence 
of a complete transverse lesion, the chances axe 
that the lesion itself is, if not a primaiy, at aE 
events a secondary softening. 

In regard to the regional diagnosis of aofrenitw 
of the s^nal cord, the following jx^ts requixeto 
be borne in miad : — 

The indications as to the tranmna mftm bob 
volved, and as to the upper limits of tite h 
the spbud cord, are wholly derbrabfe mtme* 
•eOce or abstnoe of the viudoiwai|g»tBidliji l^ 
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which have been set forth in the article. Spinal 
Cord, Diseases of, pp. 1526 and X53a 

The attempt to ascertain the lower level of the 
lesion, and consequently its longitudinal extent in 
the cord, is always difficult, and often cannot be 
achieved with any success. The indications are all 
obscure, uncertain, and apt to fail. This is especi> 
ally the case if we attempt to base an opinion on 
the foct of the existence or absence of superficial 
reflexes {see § 4, {a) ). Thus, complete transverse 
softening may exbt in the upper dorsal region, and 
extensive secondary degenerations may have been 
produced, yet for week after week there may be a 
complete absence of all the reflexes, superficial and 
deep, dependent upon the cord below the upper 
dors^ region. This the writer has ascertained by 
repeated clinical examinations of cases whose nature 
has been subsequently verified /xfse mortem. 

Prognosis. — The prc^osis in a case of para- 
plegia must always involve a twofold problem : 
(i}as to the duration of paralysis, or the probability 
of recovery ; (2) as to the danger to life. 

(1) The chance of ultimate recovery from para- 
Ipis would vary inversely with the size or extent of 
the lesion existing after the first ten days or a fort- 
night— that is, by the time softening has been 
unmistakably established, and when the chance of 
such an event being warded off by the establish- 
ment of a collateral circulation no longer exists. 
But where a pretty complete reinstatement of blood - 
supply does take place, all symptoms of paralysis 
may gradually disappear in the course of some 
weeks, or, it may be, months. 

(2) Danger to life is brought about in many 
ways, and a fatal result may be entailed {a) by a 
l^radual extension upwards of the process of soften- 
ing (especially where it exists in the lower cervical 
or upper dorsal region), so as to involve paralysis 
of the diaphragm, or an extreme interference with 
the heart’s action, {b) Inflammation of the bladder, 
followed by implication of other portions of the 
orinary tract, may lead on to death after the para- 
lysis has lasted for some months, or perhaps for 
a year or two. (c) About the same period (some- 
times early and sometimes Ute) extensive bed-sores 
may form, and the patient may, after a time, die 
exhausted, or from blood-poisoning, (d) Again, the 
supervention of an intercurrent pneumonia may 
lead on to a fatal result ; or {e) the end may come 
from the extension inwards of the process of slot^h- 
ing, so to lead to the establishment of a rapidly 
fatal spinal meningitis. Still in some cases, as 
above mdicated, the patient may remain paralysed 
for even two years or more before a fatal termina- 
tion is brought about. 

Treatment.— Our power to deal with the 
softened condition itself of the spinal cord is ex- 
tremely small, whether it may have been caused by 
thrombosis or by compression. During the early 
sta|;es pobably the less that is done in the way of 
actwe mterference the better. The principal indi- 
cations are that the patient should have absolute 
rest in bed, and for the first few days at least a 
rather spfning diet; spoon-diet being desirable 
where distinct elevation of temperature exists. The 
secrecioos should be regulated, and the urine, if 
necessary, drawn off by a thoroughly clean catheter 
nieared with carbolised oil, and kept in the intervals 
in a perdxloride-of-mercniy soluuon. Sedatives, 
tudi as bromide of potasnum, dther alone or in 
combination with chloral bydrOe, may be needed 
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at night, for a time, so as to ensure an adequate 
amount of sleep. 

Should the patient’s general health be w^eak or 
deranged, as is so often the case, every effort must 
be made to improve it by means of an easily as- 
similable but generous diet, gradually increased, 
and by the eimibition of suitable tonics, with or 
without small doses of cod-liver oil. It is far better 
to trust to such general means than to the supposed 
influence of phosphorus, or any other drug. To 
expect any of them to have a direct influence in 
restoiing softened nerve-tissue is vain ; and any 
good that may be achieved by drugs alone is pro- 
bably brought about either by their power of 
regulating some of the principal functions of the 
IxMy, or by improving its nutritive processes 
generally. 

Still scarcely any morbid condition exists in 
which more constant care and vigilance are needed 
than in the paraplegic statCy in order to correct or 
ward off its numerous incidental troubles or compli- 
cations. 

One of the first points claiming attention in the 
early stages of a case of paraplegia is to take such 
measures as will stave off the occurrence of bed- 
sores as long as possible. These precautions are 
especially needful where the paraplegia is com- 
plete, and where loss of sensibility exists. The 
patient should at an early stage of the disease be 
placed upon a water-bed ; and those forms are most 
suitable in which there is a canal through the centre 
for the passage downwards of the evacuations. The 
patient must be kept scrupulously clean and dry; 
and no folds of the bedclothes must be permitted to> 
press against the skin. If possible, the patient 
should not be allowed to lie continually u[»n his 
back, but occasionally in a prone or lateral position. 
The skin over the sacrum especially must be care- 
fully watched, and on the least sign of a patch of 
undue redness there, it should be rubbed once or 
twice a day with a mixture of equal parts of olive 
oil and spirits of wine. If it becomes actually 
abraded, it should be dressed with zinc ointment, 
smeared over a piece of soft lint. 

For the first fortnight or more there may be com- 
plete retention of urine, which then requires to be 
drawn off night and morning by catheter. During 
this period the greatest care should be taken in re- 
^rd to the cleanliness of the catheter employed. 
Carelessness in this respect will tend to> bring on 
cystitis at an early date, with alkalinity of urine, 
and may thus quite prematurely aggravate the 
bladder-troubles. As soon as the bladder b^ins 
to empty itself again, in a reflex manner, at in- 
tervals throughout the day, the use of the catheter 
may be discontinued as long as the water which 
comes away continues to be clear and acid. During 
this period of incontinence it will be necessary to 
draw off the urine from time to time for the pur- 
poses of examination. As before stated, the bladder 
never completely empties itself. After this state of 
things has continued for some months, the urine is 
apt to become alkaline, ammoniacal, and more or 
less mixed with mucus. At this sta^e the bladder 
should again be einptied^ once or twice daily, and 
washed out each time with 6 to 8 oz. of quinine- 
solution (2 grains to the "ounce, with enough of 
diluted sulphuric acid to dissolve it); or uath a 
2'per-cent. boric-add solution. This will provu 
the best means of wardiim off or of midpiting 
inflammation of the blad£r; and thus perhaps 



SPINAL CORD, 

of preventing its extension to the ureters and 
kidneys. 

In regard to the bowels, purgatives will probably 
be required from the firsts as without their use there 
will be no evacuation. Sometimes a simple enema 
will suffice. Scybala tend to accumulate in the 
large intestine, unless its contractility is aroused 
occasionally by a large injection, consisting of three 
pints of warm thin gruel, together with half an 
ounce of spirit of turpentine and an ounce of castor 
oil 

Where the disease has reached the chronic sti^e, 
and when death is not inevitable, the muscles 
should be faradised or galvanised three times a 
week, while massage may be employed on alternate 
days, with a view to maintaining their nutrition as 
far as possible. 

When in the final stages of paraplegia large and 
sloughing bed-sores have form^, they will require 
the most constant care and attention Poultices 
may be at first needed till the sloughs have sepa- 
rated, and afterwards the wounds must be variously 
dressed according to their condition. An ointment 
composed of ten grains of carbolic acid to one 
ounce of vaseline may be employed , or more 
stimulating applications may be needed. Some- 
times iodoform or the lodide-of-starch paste forms 
a suitable dressing 

H Charlton Bastian. 

10. Infantile Paralysis —Set Paralysis, 
Infantile 

11. Acute Spinal Paralysis of Adults. — 
Synon. . PcltomyelUts Antenor Acuta ; Acute 
Inflammation of the Grey Anterior Horns , Acute 
Atrophic Spinal Paralysis, Fr Faralyste SptnaU 
Aircphtguc Atgut ^ Ger Poliomyelitis Anterior 
Acuta ; Acute Spinallahmung bei Erwachsenen 

This IS essentially the same disease as that known 
as infantile paralysis (see Paralysis, Infantile), 
though presenting certain differences from the fact 
of Its occurnng in adults The disease is more 
difficult to recognise in adults, because in them 
other afiections occur with which it is quite possible 
that It may be confounded. 

iETiOLOGY — The aetiol<^ of this affection in 
adults IS just as obscure as it is in children Some- 
times It manifests itself without any assignable 
cause , while at other times there is the possibility 
that exposure to wet and cold, some shock or blow, 
or some antecedent acute febrile illness may have 
had to do with its origin. The causative conditions 
are, in fact, in part similar to those of multiple 
neuritis (see Neuritis, Multiple), and the two 
affections in different proportions sometimes co- 
exist. There exists, perhaps, in some persons a 
special vulnerability or instability of the motor 
^nglion-cells of the grepr matter of the spinal cord. 
To this view Bemheim mclines, in conseauence of 
his having collected nineteen cases in whicn persons 
who have suffered from infantile paralysis have in 
adult age becoine affected either with acute, sub- 
acute, or chronic poliomyehtis — sometimes involv- 
ing the same and sometimes different regions of the 
spinal cord. 

SYMPTOMS.^It will principally be necessary in 
this case to point out the manner in which the 
group of signs and symptoms characterisdc of the 
aisease in infancy becomes modified when it occurs 
in the adult. 

The first set of differences is due to the minor 
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irritabihtv of the nervous ^stem in the adult, as 
compared with that of the youn^ child. The 
imtial febrile symptoms may be so slight as to escape 
notice ; convulsions have never been met with ; and 
preliminary head-symptoms are generally absent or 
very slight Still some headache, or mental dul- 
ness, may be present ; and vomiting occurs not m- 
frequently. 

Paralysis then sets in speedily — it may be within 
a few hours — and is more or less widespread. The 
muscles are flaccid ; reflex actions are aboUshed or 
greatly diminished In the course of a few days, 
generally, improvement as regards motor power 
sets in, and very slowly progresses. It may go on 
continuously to complete recovery m the course of 
a few months ; or, as often happens, such recovery 
is only partial In the latter case certain muscles 
or groups of muscles remain paralysed, and in them 
a rapid atrophy occurs. When tested electncally, 
these muscles exhibit the ‘ reaction of degenera- 
tion * The affected parts are cold, and sometimes 
more or less cyanotic There is no impairment of 
sensibihty , and no interference with the functions 
of the bladder or rectum 

All the characters mentioned in the last para- 
graph accord with those which present themselves 
in infantile paralysis, but later on differences again 
show themselves One of the characteristic fea- 
tures in the child is arrest of growth in the parts 
affected, so that the limbs or parts of limbs ^ra- 
lysed remain more or less abortive. This, of 
course, cannot occur in the adult ; and also, owing 
to the fact that the joints are stronger, the secondary 
deformities (often so serious in the child) are not 
met with to the same extent in adults. 

Diagnosis. — The mode of onset of the disease ; 
the fact that the paralysis is purely motor, associated 
with no pain or tenderness, and accompanied by no 
interference with sensibility ; the fact that after the 
first few days at least the functions of the bladder 
and rectum are not mterfered with ; and also that 
in later stages there is atrophy of muscles, and the 
existence of the electncal * reaction of degeneration * 
—these constitute a group of conditions which, 
taken as a whole, is thoroughly distinctive. 

The disease with which it is most liable to be 
confounded is that hereafter to be descnbed (see 
13. Spinal Paralysis, Chronic Atrophic) The 
pomts of distinction will, therefore, be given under 
It. * Progressive muscular atrophy,* if we bear in 
mind Its very chronic onset, is much less liable to 
be confounded with the present disease, as also if 
we recollect that in it atrophy makes its appear- 
ance before paralysis rather than after, and that 
the electncal reacUons are, except in the later 
5t£^es of the disease, notably different. 

The fact of the absence of spasms, the diminu- 
tion of reflexes, the non-interference with sensi- 
bility and With the sphmcters, together with the 
abrupt origin of the disease, suffice to separate the 
acute spinal paralysis of adults from all other affec- 
tions of the spinal cord, though not from all cases 
of multiple neuntis. As to this latter difficulty, the 
reader may refer to the section on Diagnosis m the 
article on Neuritis, Multiple. 

Prognosis. — This is not a disease dangerous to 
Ufe. Complete recovei^ not mfirequently takes 
place, and that too, as the writtt has seen, where 
the paralysb may have been wtdenoiead, affiectiog 
all the limbs for a time, and leamng to marked 
atio^y in the musdes of thelowerexteemifeies. In 
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other cases there is left in particular ^arts a chronic 
remainder of paral^is with atrophy, just as we find 
to be the case in children. In so fiir as any part 
of the patient's qmiptoms are due to some co* 
existing periphenu neuritis, we are generally en- 
titled to make a more hopefol forecast. 

Treatment. — ^This disease must be dealt with 
on precisely the same principles as those which are 
applicable to the conesponding affection in young 
children. Repetition is, therefore, here unneces- 
sary. Set Paralysis, Infantile. 

H. Charlton Bastian. 

12. Acute Ascending Paralysis.— Synon. : 
Paralysis Ascendent Acuta \ Landes Paralysis; 
Fr. Paralysie Ascendante Aigue\ Ger. Paralysis 
Ascendent Acuta, 

Definition. — K mysterious affection ot the 
spinal cord, first definitely described by Landry in 
1859; dimcterised on its clinical side by the 
existence of a progressive paraljrsis, advancing 
rapidly from below upwards, so as finally to impli- 
cate parts dependent for their innervation upon the 
medulla obloi^ta ; characterised also on its ana- 
tomical side by the absence of any appreciable 
pathological change. 

On account of the latter peculiarity, the disease 
ought not to be described in the present place, but 
rather to constitute the first of Class II {see p. 1531). 
But this disease, together with < acute spinal para- 
lysis ' and * subacute spinal paralysis,' have such an 
amount of similarity from a clinical point of view, 
that it seems very desirable for their descriptions to 
follow one another, so that mutual alliances as 
well as differences may be the more distinctly ap- 
preciated. 

Etiology and Pathology.— The causes and 
pathogenesis of this affection are even more obscure 
than mose of the disease last referred to. Expo- 
sure to cold, and emotional disturbances (with or 
without suppression of menstruation in the female), 
have been observed occasionally as precursors. 
Occasionally, too, this disease has supervened 
during convalescence from some previous acute 
febrile malady, such as small-pox or typhoid fever. 
Syphilis is thought by a few (but on no sufficient 
evidence) to have something to do with the patho- 
genesis of this affection. 

Westphal, again, who pointed out that the spleen 
became enlaced in this affection, inclined to believe 
in the existence of some toxic influence — a view in 
support of which there is distinctly more in the way 
of evidence. 

The disease seems principally to occur in persons 
between the ages twenty and forty, and to be 
decidedly more fr^uent in males than in females. 
Althoi^n the brain and spinal cord of those who 
have died from this affection have now been fre- 
quently examined skilled observers, the results 
have lutherto been almost entirely negative, so far 
as morlnd anatomy is concern^. No definite 
dmnges have, moreover, been met with in the peri- 
nerves with any Constancy, though the pe- 
dis p os ing influences and the iqrmptoms are such as 
to have created a strong suspicion that the affection 
mig^ be due to a multiple neuritis. Further evi- 
dence If, hoVrever, needed before definite conclu- 
sions can be sniv^ at as to the exact nature cf this 
ntvt puzzHng nudady. 

SYMFTOki, OUtlRaE, AND TERMINATIONS.— 
About die prodfdomta tbCre is nothing distinctive— 


DUSEASBS OF 

thw may be absent. When present there may, for 
a few days, or even for a few weeks, be a slight 
febrile condition from time to time, with a sense 
of weariness, and more or less numbness in the 
limbs, especially in the tips of the fingers and in 
the feet. 

The disease then more definitely declares itself, 
and follows a very variable course as regards 
rapidity of evolution; sometimes causing a gene- 
ralised paral^is which may prove fatal on the 
second or third day, and at other times lasting as 
many weeks before death occurs or recovery sets in. 
The disease commences by a marked weakness of 
the lower extremities ; soon to be followed by actual 
paralysis, which, as in the * subacute and chronic 
spinal paralysis,* shows itself first in the distal por- 
tions of the limbs, and gradually approaches the 
trunk, so that ip the course of two or three days, 
or even much less time, the paralysis of the lower 
extremities becomes complete. 

The trunk-muscles are next, and soon, implicated 
in a similar manner. The patient can no longer 
sit up or turn in bed. Respiration becomes more 
and more affected, and defiecation is interfered 
with, through weakening of the abdominal muscles. 

Next, though sometimes after a distinct interval, 
the upper extremities become implicated; though 
here again the paralysis first involves the distal 
portions of the extremities, and thence gradually 
spreads (after a period in which mere paresis exists), 
till the whole limbs become completely powerless. 

The paralysed limbs, both upper ana lower, are 
lax, and show no trace of contraction. Though 
the muscles are flaccid, they do not undergo a marked 
amount of atrophy ^ as is the case in ‘ acute spinal 
paralysis.' 

In accordance with this latter peculiarity, there 
is the further striking characteristic that the electrical 
reactions of nerves and muscles continue perfectly 
normal. This seems now to be a well-attested 
fact, and it has been verified by good observers 
even after complete paralysis (without atrophy) has 
existed, in the more chronic cases, for several 
weeks. 

Sensibility is scarcely, if at all, affected ; nor, as 
a rule, are pains complained of in the paralysed 
parts. 

The reflexes, both superficial and deep, are 
generally abolished, though in the more chronic 
cases they may reappear after a time. 

The nutrition of tne skin is not impaired, so that 
there is no tendency to the formation of bed-sores. 
Coldness and cyanosis of the limbs do not seem to 
be characteristics of this affection. 

The sphincters are usually not at all affected. 
Constipation is often marked, and defaecation may 
be rendered difficult owing to paralysis of the 
abdominal muscles. 

As a rule, there is no febrile elevation of tempera- 
ture, though to a slight extent this has been present 
in some cases. 

At the stage above indicated, in nearly one-third 
of the recorded cases, or it may be even before the 
arms have become much implicated, the disease 
becomes arrested, and after a brief interval recovery 
of power begins to muiifcst itself— usually in a 
reverse order, so that power Is regained first over 
the arms, then over the trunk, and subsequently 
(and perhaps only in the course of several weeks) 
over tne lower extremities* 

But in the remaining two-thirds of the cases* 
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after the arms have become paralysed, the disease 
still progresses so as to affect the cervical muscles, 
the diaphragm, and finally the muscles innervated 
by the motor nerves of the medulla. Thus, in its 
later phases the disease is characterised by a greatly 
increasing difficulty in respiration ; great weakness 
of voice ; extreme rapidity of pulse ; and possibly 
by mequahty of the pupils. Finally, increasing 
paralysis of the muscles concerned with articulation 
and deglutition sets in; and, owing to the aug> 
menting difficulties of respiration, death may arrive 
at any moment by asphyxia This climax of the 
disease may be reached in the course even of three 
or four days; on the other hand, it may not be 
reached until as many weeks have elapsed. When- 
ever the disease has advanced so far as seriously to 
implicate the medulla, recoveries are comparatively 
rare. 

In quite exceptional cases the disease may pursue 
a reverse order throughout ; imphcating the nerves 
of the medulla first, then those of the cervical 
region of the cord, and so on The celebrated 
Cuvier IS said to have died from the disease pro- 
gressing in this very unusual manner 

Diagnosis — So far as the established disease is 
concerned, we have in this affection, in ‘acute 
spinal paralysis of adults,’ and in subacute forms of 
‘chronic spinal paralysis,’ maladies that present 
certam well-marked points of similanty In each 
we have to do, in typical cases, with simple motor 
paralysis, with no fever, no tenderness or pains in 
the spine, no pains in the limbs, or contractions, and 
with no incontinence of urine or faeces, or tendency 
to the occurrence of bed-sores 

‘ Acute ascending paralysis * differs from both 
these affections, however, in the important fact that 
rapid atrophy docs not set in in the paralysed 
muscles, and that the electrical reactions in no way 
differ from those met with in healthy nerves and 
muscles In the very acute cases, of a few days* 
duration only, these distinctions would be worthless, 
as sufficient time would not have elaped to make 
It possible to attach any value to such differential 
inmcations In such rapid cases, therefore, the 
distinctly progressive character of the disease is that 
which will serve to distinguish it from the more 
severe cases of ‘acute spinal paralysis,* m which 
the paralysis sets in simultaneously throughout the 
whole of the parts affected (the area of the para- 
lysis subsequently tending to dimmish), and often 
with a pretty distinct initial, though bnef, febrile 
disturbance. Then, again, there is the fact (for 
consideration further on) that this latter disease has 
little or no tendency to mvolve the medulla, and is 
only very rarely fatal 

It is in the diagnosis of the more slowly evolved 
forms of ‘acute ascending paralysis,* from the 
similarly progressive cases of ‘ chronic spinal mira- 
lysis,’ that the development of rapid atrophy of the 
muscles, together with the * reaction of d^eneia- 
tion,’ comes to be distinctive of the latter action. 
Again, in ‘acute ascending paralysis’ there is a 
longer persistence of reflex actions; and a &r 
greater tendency to the ipaanifeatation of symptoms 
showing that the medulla oblongata is involved. 

Prognosis.— Nothing can be added concerning 
prognosis beyond whRt has been above indicated in 
speaking of the coarse and terminaticfis of the 
disease. It seems the rule that, the more ra(^ the 

r gress of the disease, and the earllet the medulla 
affected^ the more is a ffital termlnatioh to be 
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feared. Still, even in the most acute cases, im« 
provement may take pace. 

Treatment. — ^The absence of any knoum patho- 
logical substratum for this disease makes it ex- 
tremely difficult to lay down any directions for 
treatment. It would appear that we have to do 
with a simple alteration of the molecular condition 
of some parts of the spinal motor nerve-centres, 
unaccompanied by any known inflammation or 
irregulanty of vascular supply. 

Under these circumstances, the patient should 
be put upon a nutritious but easily assimilable diet, 
with a fair amount of stimulants ; and, further, we 
may endeavour to induce a change in the nutnUve 
and functional activity of the spi^ cord, by havmg 
recourse to factions of the skm or gentle uiampoo- 
ing of the limbs, together with brief daily arolica- 
tions of weak ftiradic currents to many of the affected 
muscles. 

From drugs, perhaps the best chance of beneficial 
results may be looked for from combinations of iron 
and arsemc, or from the cautious use of small doses 
of strychnine. Iodide of potassium would probably 
be useless. H. Charlton Bastian, 

13 8pinal Paratysls, Chronic Atrophic. 
Synon. : Subacute and Chronic Inflammation of 
the Grey Antenor Homs; Poliomyehtts Anterior 
SubactUa et Chronica ; Fr Paralyste GhUrale 
Sptnale AntSrxeure Stthatgue ; Ger. Subacute Spinal- 
tkhmung Ertvachsener , Subacute Sptnal-paralyste, 

Nature, ^Etiology, and Pathology.— This 
disease was descnbed by Duchenne m 1853, and 
then again more completely in 1872, as a more or 
less rapidly advancmg motor paralysis, associated 
with atrophy of the muscles affectra, and loss of 
their faraaic excitabihty. 

He beheved the disease to be dependent upon a 
chronic degeneration occurring m me grey antenor 
horns, and this view is supported by Sie examina- 
tions which have as yet been made of persons who 
have been the subjects of this affection. The patho- 
logical changes in the antenor horns have been 
associated with atrophy of the anterior nerve-roots. 

The causes of the malady are at present almost 
wholly unknown ; but it occurs principally m 
individuals between the ages of thirty and fifty 
years. As with other chronic spinal affections, so 
here, there has often been one or other of the 
following events occurrmg some little time before 
the onset of the disease: Exposure to cold and 
damp, some shock or concussion, venereal excesses, 
or great ftitigue mduced by other causes. But what 
share the pre-existence of one or other of these 
conditions may have had m initiating the disease 
cannot at present be defined. 

Symptoms.— In the subacute cases, paralysis 
may become developed (usually in the lower ex- 
tremities first) in the course of a few days or weeks f 
at the same time there may be^ some very sli^^ 
initial febrile disturbance, and possibly some shootnig 
pains in the back and limbs. 

In the more chronic cases, the latter tytaptOQia 
may be absent, and the onset of paialysu is vnty 
much slower. There may be at first merepfire^ 
felt most in the ankles and knees ; but gmduf^ 
(often afteunany months) this deepm ipto dts^ct 
paralysis of cert^ groups of musi cles>o^ of 
tire Imibs. The muscles ate flabby aa^ pltogie^- 
sively waste ; «t the same ttmo tb«r to rfl- 
ipond well or even at all tp the hMaw cpil^^aad 
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become more sensitive to the voltaic. There may also 
be notable fibrillar twitchings in the muscles under- 
going this atrophic process. 

Sensibility is unaffected. Skin- and tendon-re- 
fiexes are^l^lished. The temperature of the affected 
limbs is lowered ; and the feet especially are apt to 
be more or less cold and cyanotic. ^ 

Soon the arms become affected in a similar man- 
ner, and here the paralysis may first affect either the 
extensors or the flexors. It may remain more or 
less limited to certain groups of muscles, or may 
gradually extend so as to implicate the whole limb. 
The distal parts are usually, however, more com- 
pletely involved than the proximal. In the arms 
the same kind of [^enomena occur as in the lower 
extremities, and there is a similar absence of rigidi- 
ties or contractures. 

There is no tendency to the formation of bed- 
sores, and the nutrition of the skin seems to be 
unimpaired. 

The rectum, the bladder, and the sexual organs 
are usually quite unaffected. 

After a time, the excessive reaction of the wasted 
muscles to the galvanic current decidedly diminishes j 
though in the earlier stages of this affection the 
electrical 'reaction of degeneration* often exists 
with all its characteristic details. 


Diagnosis. — This malady bears a closer resem- 
blance to the < acute spinal paralysis ^ of adults than 
to any other affection. The two diseases are natu- 
rally distinct in their modes of initiation, but as 
established diseases (that is, in their later phases) 
they would be very difficult to discriminate from 
one another in the absence of definite information 
as to modes of onset —and such information, of a 
reliable kind, is often not to be obtained. It is the 
abrupt commencement of the paralysis over a wide 
area of the body that is met with in, and which is 
so distinctive of, ‘ acute spinal paralysis ’ ; while in 
the subacute forms, and more especially in ' chronic 
atrophic spinal paraljrsis,* we have to do with a dis- 
tinctly prc^esave spread of the disease from part 
to part 

In regard to the discrimination of the subacute 
and chronic forms of spinal paralysis ftom some 
other varieties of spinal-cord disease, the reader may 
refer to what has been said concerning the grounds 
on which the diagnosis of ' acute spinal pralysis ’ is 
to be made. Su Acute Spinal Paralysis of Adults 
(P- 1547). 

In ‘ amyotrophic lateral sclerosis * the upper ex- 
tremities may m paralysed, wasted, and flaccid, as 
they are in * chronic spinal paralysis ’ ; but then in 
the former disease there may be the different com- 
bination of paralysis without much wasting, but 
with more or less rigidity, in the lower ex- 
tremities. 

For the distinguishing characters of 'acute as- 
cending paralysis, see the account of that affection, 
in the preceding article (p. X54S). 

Prognosis, Course, and Terminations.— In 
the subacute cases, after a month or two, improve- 
ment may gradually begin to manifest itself ; and 
in exoqjtional instances this may go on slowly, but 
steaidi]^, to complete recovery. In other of these 
cases, Dowever, certain muscles or groups of muscles 
do not undergo the same improvement asthe others ; 
they may continue paralysed, and become more and 
more atrophied. 

In the more doonie cases, recovery is scarcely 
to be looked fm ; thoogh, after the qrmptoms have 


developed to a certain extent, it occasionally hap- 
pens that no further advance is made. Such patients^ 
remain in much the same condition for years. 

In another class of cases the malady proves more 
continuously progressive, so that, after implicating 
the upper and lower extremities severely, the morbid 
process may extend to the upper cervical r^on of 
the cord, so as greatly to interfere with respiration ; 
or it may even extend to the medulla, so as to in- 
volve the tongue and pharyngeal muscles, and more 
or less interfere with the functions of articulation 
and deglutition. In such cases death is liable to 
occur through asphyxia or slowly progressing ex- 
haustion. 

In the majority of cases of this disease, more or less 
complete recovery occurs, though it may be only 
after two to four years. 

Treatment. — Possibly counter-irritation to the 
spine in the early st^es by means of the strong 
solution of iodine, painted over patches every four 
or five days, may do good, and should certainly be 
tried, where the patient comes under treatment at 
this period. A nutritious and easily digestible diet, 
tonics (such as a combination of iron, strychnine, 
and small doses of arsenic), and rest are essential in 
the early stages, together with a thorough super- 
vision of the general health. Later on, massage 
and electrical treatment by the voltaic current must 
be had recourse to, and must be perseveringly con- 
tinued for long periods, until the muscles again 
b^in to respond to the faradic current. The elec- 
trical treatment with massive is what is principally 
to be relied upon ; and except in the subacute cases 
it may be commenced almost from the first, should 
the patient happen to come under observation 
during the early stage of the malady. Sulphur- or 
brine-baths, two or three times a week, seem also 
at times to do much good. 

H. Charlton Bastian. 


14. Progressive Muscular Atrophy.— 
Progressive Muscular Atrophy. 

15. Locomotor Ataxy. — See Tabes Dor- 
salis. 

16. Spinal Paralysis, Spastic. — Synon. : 
Paralysis Spinalis Spastica ; Primary Sclerosis of 
the Lateral Columns ; Idiopathic or Prima|7 Lateral 
Sclerosis ; Primary Spastic Paraplegia ; Fr. Tahes 
Dorsal SpasmodicrM (Charcot) ; Ger. Spastiscke 
Spinalparalysie ; Prim&re Sklerose der SeUenstrdnge 
des Riickenmarks ; Primdre Lateralskhrose des 
Riickenmarks, 

/Etiology. — This disease is distinctly more com- 
mon in males than in females. It occurs in the 
majority of cases in adults from twenty to fifty years 
of age. Erb and others have also aescribed spas- 
mocuc forms of paralysis occurring in children, as a 
result of double cerebral disease, which have seve- 
ral clinical features in common with this affection 
(‘ Little’s disease,* see p. 269). The writer met with 
the ordinary form of the affection once in a child of 
about ten years of age, but then the lateral sclerosis 
seemed only to fim a prominent part of what 
was really a ' multiple sclerosis * of cerebro-spinal 
type. 

In some cases the disease appears independently 
of any appreciable predisposing or exciting causes ; 
but, in other instances, falls or other traumatic in- 
fluences, or great fatigue after some very pplonged 
walk, seem to be connected with its odba. On 
rare occadons exposure to wet and cold has ap- 
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peared to have had some influence over the genesis 
of this, as well as over that of so many other forms 
of spinal disease. 

Anatomical Characters —In the first un- 
doubted case which was investigated post mortem^ 
the following pathological conditions were observed . 
‘The cord, when examined in the fresh state, 
showed to the naked eye no abnormality, except 
softening in the lowest dorsal r^on. After harden- 
ing in Dichromate of ammonium, sections of the 
oord showed already to the naked eye one light- 
coloured patch in each lateral column *— and this 
throughout the cervical, the dorsal, and the lumbar 
regions of the cord This band of morbid tissue, 
presenting all the typical characters of a sclerosis, 
occupied the greater portion of the lateral columns, 
but without implicating the grey matter or extending 
quite to the surface of the cord The anterior and 
the posterior columns were perfectly healthy The 
microscopical characters of primary sclerosis in the 
spinal cord are briefly described in the article on 
‘ multiple sclerosis ’ See Multiple Sclerosis, p 1553. 

The occurrence of the slight softening in this case 
was an accidental complication, otherwise the lesions 
actually found agreed very perfectly with Charcot’s 
scientiflc predictions as to the probable pathological 
changes peculiar to this affection of the spinal cord 
Similar changes have subsequently been encountered 
in other cases. 

Symptoms — This disease often sets in almost 
imperceptibly, and the symptoms continue to de- 
velop in a very slow and gradual manner 

Patients begin to complain first of mere weakness 
of the lower extremities, and this continues to in- 
crease till a well-marked condition of paresis 
exists There is great difficulty in getting upstairs, 
and the feet begin to drag even when the patient 
walks on level ground. This paresis may soon be 
associated with more or less of muscular twitchings, 
often more marked in the morning, but sometimes 
more especially at night, and of a painful character 
Later, an actual stiffness of the muscles of the legs 
begins to manifest itself, which becomes apparent 
principally when passive movements are attempted, 
or even when the patient seeks himself to move the 
limbs. At last some amount of rigidity of muscles 
may be more or less continuously present, so as 
greatly to interfere with locomotion, or in some 
cases even to prevent it altogether 

In the early stages of the disease, ankle-clonus 
can be elicited with the greatest ease, and the knee- 
jerk IS found to be distinctly exaggerated on both 
sides When one of these patients is in the sitting 
posture, commencing pressure on the toes of one 
foot, as in the act of nsing, will often at once initiate 
the characteristic tremors of ankle-clonus. All 
such signs, however, will probably diminish as the 
rigidity becomes more marked. The plantar re^ex 
IS of the extensor type. 

While the patient is able to walk he often ex- 
hibits a typical * spastic gait ’ The legs are 
generally kept close together, owing to a spasmodic 
contraction of the abductors of the thighs , the toes 
are dragjged along the nound ; and then, when 
the heel is beginning to oe brought down, in some 
rare cases a spasmodic contraction of the calf- 
muscles may take place, tending to raise the 
patient upon his toes and almost throw him 
fonvard. In this way a mixed and very irregular 
kind of walking is necessitated, partly to be ac- 
counted for by mere powerlessness, and partly 
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the occurrence of strong muscular spasms. In 
some instances, either owmg to variations in the 
amount of the spasms, or, it may be, to the great 
weight of the patient, this spastic walk is not well- 
marked. In all cases, however, it is quite 
different from the ataxic gait ; and when standing 
with feet close together, no increase of unsteadiness 
or feeling of vertigo is occasioned on the patient 
closing his eyes 

Sensibility is little, if at all, affected ; still, in 
some instances, it is apt to be slightly impaired In 
one case, not long since under the wnter’s care, 
ability to recognise differences of temperature was 
for a time greatly lessened ; and although tactile 
sensibility was scarcely at all interfered with, the 
patient had frequently complained of a diminished 
power of appreciating the exact positions of his 
legs Skin-reflexes, other than the plantar, are 
often normal, but occasionally they may be slightly 
increased 

The muscles do not very appreciably atrophy, 
and their electrical reactions continue to be almost 
normal , while, according to Erb, that of the 
nerves is slightly but distinctly lowered to both 
currents Sexual desires are not affected, but 
sexual disability may be occasioned to a variable 
extent — partly owing to weakness or actual 
paralysis, and partly to mere spasms of muscles. 
Mictuntion is often scarcely at all interfered with ; 
there is nothing like incontinence of urine or of 
faeces, though there may be an obstinate amount of 
constipation 

No vaso-motor or trophic disturbances in the 
limbs are usually present. 

As the disease progresses (it may be very 
slowly, and in the course of years) the muscles ot 
the trunk become affected, so that weakness and 
spasms, often of a very painful character, *occur in 
the abdominal and dorsal muscles After a time 
the arms also may become implicated, and in the 
same fashion as the legs, excepting that when per- 
manent contractions of the muscles come on, they 
mostly fix the arm to the side, while the forearm 
is pronated and half-flexed, and the fingers and 
wnst are strongly flexed. 

In rare cases the disease is limited to one side of 
the body, beginning, for instance, first in one leg, and 
then extending to the arm on the same side, so as 
to present a kind of hemiplegic distribution Just 
as rarely, too, the disease may first affect the two 
upper extremities, and then extend down the trunk 
so as ultimately to involve the lower extremities. 

Dunng the development of the disease, shivenng- 
fits, affecting the muscles of the jaws as well as 
almost all the muscles of the body, may occur from 
time to time, lasting for half an hour or more ; and 
though quite unaccompanied by any changes of 
temperature, they may, nevertheless, be provoked 
by cold Sometimes, however, such attkeks occur 
spontaneously ; or they may spread from some 
accidentally initiated ankle-clonus, or other well- 
marked spasm. 

Persons suffering from this malady often remain 
in an almost stauonary condition for a series of 
years, at any particular stage of the disease that 
may happen to have been attained. Ultimate^, 
however, there is a tendency to complete pita- 
lysis of the parts affected, with permanent con- 
tractures— the at this stage bring ofbtn Im- 

movably fixed in a condition of rigia extensioA, 
though they are sometimes flexed at lilpi and 
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knees. As a rule, puns are not complained of at 
any stage of the disease, though some patients 
suffer much irom painful cramp-like contractions, 
occurring either in the lower extremities, or else in 
some of the abdominal muscles. 

Complications.— So long as the morbid process 
remains limited to the lateral columns, no other 
symptoms present themselves. Should it, however, 
invade the grey matter in particular regions of the 
cord, then characteristic complications are apt to 
arise, and it may also be sain that the gravity of 
the disease becomes ve^ distinctly increased. The 
way for a fatal termination may then be paved 
through the gradual increase, for instance, of 
bladder-troubles ; or through the occurrence of 
severe bed-sores, and collateral events to which 
they may give rise. 

Another possible extension of the sclerosis is to 
the posterior columns, so that we may get a variable 
mixture of the symptoms pertaining to * spasmodic 
spinal paralysis,* and to * locomotor ataxy.’ It 
should be l^me in mind, however, that such a 
complicated clinical grouping sometimes develops 
in the reverse order. 

Usually in patients suffering from this disease, 
there is no association with cerebral symptoms, nor 
is there any tendency to the springing up of cerebral 
complications. Still, in one case under the writer’s 
care a subacute maniacal condition became de* 
veloped ; while in another case diabetes mellitus to 
a slight but tractable extent has manifested itself. 

In both instances, however, there happens to have 
been a marked hereditary predisposition to the 
occurrence of insanify and of diabetes mellitus 
resj^tively. 

Diagnosis. — The grouping of symptoms met 
with in this disease is so characteristic, that there 
ought iq^ most cases to be no difficulty in recognising 
it. In no other organic affection of the spinal cord 
have we the combination of a gradually pr<^essive 
paralysis beginning in the lower extremities, asso- 
ciated with muscular twitchings and rigidities ; 
greatly exalted tendon -reflexes j plantar reflexes of 
extensor type ; no impairment of sensibility and no 
pains ; no wasting of muscles or other trophic 
changes ; and no interference with the functions of 
the bladder and rectum. 

It happens, however, that certain functional 
diseases of the spinal cord, occurring principally in 
young women, may present nearly all these cha- 
racters, and may for a time be excessively difficult of 
diagnosis from early stages of lateral sclerosis. In 
other of these functional cases there is an altc^etber 
unusual amount of sensory impairment of one or 
other kind occurring as additional ^raiptoms, and 
in these the diagnosis is more easy. Functional 
Paralysis of Spinal Type, p. 1562. 

Another dimculty arises in the reo^nition of the 
complex forms of the disease, or of combinations of 
this disease with others, then coming under observa- 
tion for the first time. This, for instance, is the 
case where we have to do with a combination of 
posterior and lateral sclerosis, in which, in order to 
arrive at a diagnosis of the existing conditioo, the 
observer must be able to recognise the respe^ve 
effects or modifications that may result firom the 
comlriiiation o( the two diseases. A fiuther di£S- 
culty of the same kind arises when the ^nnptoms of 
the disease are complicated extension of the 
sclerosis to die gfey anterior boru. Symptoms will 
then present tBei^ves more or less resembling 
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those which are described below under the head ol 
Sclerosis, Amyotrophic l^ateral. 

Again, when * multiple sclerosis’ affects in the 
main the lateral columns, the real diagnosis can 
only be arrived at by the recognition of symptoms 
which could not be produced by a mere affection of 
the lateral columns. Thus the writer has recently 
had under his care a little girl, ten years of age, 
first brought to him on account of head-symptoms, 
which suggested the possibility of intracranial 
tumour, but in whom, after a few months, signs 
of lateral sclerosis have become developed in a very 
typical manner. She presented the most charac- 
teristic spastic gait, being frequently raised quite 
upon the points of her toes as she walked. Tnere 
was also great exaggeration of the tendon-reflexes, 
and no impairment of sensibility. The case seemed 
clearly one of ‘ multiple * or * cerebro-spinal scle- 
rosis.’ 

Prognosis. — So long as the disease-process re- 
mains limited to the lateral columns, as it does in 
the great majority of cases, * spasmodic spinal paraly- 
sis * carries with it no danger to life. Such patients 
may, with careful nursing, survive for an indefinite 
time, even though for years after permanent contrac- 
tures have become established they may have been 
absolutely confined to bed. 

Treatment. — In the treatment of * spasmodic 
spinal paralysis,’ as in that of locomotor ataxy, we 
must use such means as are most likely to be of 
avail in checking the process of sclerosis in the 
columns of the cord whico is the cause of the sym- 
ptoms. The general health of the patient, and the 
regulation of his mode of life, must receive out 
most careful attention. Sound sleep must also be 
ensured, as hx as possible. 

Nitrate of silver has been praised by some ; but 
the writer believes that, on the whole, more good is 
to be obtained from iodide of potassium in eight- 
or ten-grain doses, either with or without liquor 
arsenicalis, given for a time at intervals. Small 
doses of c<^-liver oil, either alone or in combination 
with maltine, also seem to do good. There is no 
particular indication for electric^ treatment in this 
disease ; but stimulation of the skin and subjacent 
parts, by frictions and massage, may be of service in 
the early stages, and so also may hot brine- or sul* 
phur-baths. There are mostly no pains to be 
allayed ; but occasionally painlul cramp-like con- 
tractions of the muscles cause much distress to 
patients suffering from this disease. These pains 
are difiicult to relieve, though good may be done, 
in some cases, by the extract of Calabar bean in in- 
creasing doses. For the rest, anv accidental accom- 
paniments of the malady must be treated upon the 
general principles applicable to the management of 
other spinal affections. H. Charlton Bastian. 

17. Sclerosis, Amyotrophic Lateral.— 

Synon. : Fr. ScUrose Laiirale Amyotrophique, 

This is a combination of symptoms first described 
by Charcot as a separate disease. Clinically, there 
is an admixture of the signs of progressive muscular 
atrophy with those of lateral sclerosis, while towards 
the close tbne is often the addition of a glosto-laryn- 
geal paral^. The affection is undoubtedly a rare 
one, and doubt has been felt by some as to how far 
this combination of symptoms is entitled to an inde- 
pendent place in our nosology. 

Pathology and Anatomical Cha&actbiis. 
The peculiarity of this form of lateral sclerosis is 
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said to lie principiUly in the fact that it commences 
in the cervical region, and soon spreads to the con- 
tiguous anterior horns of grey matter ; thence, after 
more or less of an interval, it extends in two direc- 
tions : {a) downwards, so as to mvolve the dorsal 
and lumbar lateral columns, and also the contiguous 
anterior cornua of grey matter ; and (3) upwards, 
so as to implicate the upper cervical region of the 
cord and the medulla oblongata m a simuar fashion. 

Thus It will be seen that three peculiarities are 
asserted concerning this form of lateral sclerosis * 

(i) that It begins in the cervical region of the cord, 
and subsequently affects the dohrsal and lumbar por- 
tions ; (2) that It does not remain limited to the 
lateral columns, but soon spreads to the contiguous 
anterior cornua, where it leads to destruction of the 
preat motor ganglion-cells , and (3) that it almost 
invariably extends upwards also, so as to involve 
the medulla oblongata, and thus gradually bnngs 
about the death of the patient 

Symptoms, Course, and Terminations — 
Being marked by the anatomical characters above 
described, it will be easily understood that patients 
suffering from this disease present an admixture of 
such signs and symptoms as may be met with sepa- 
rately in ‘ lateral sclerosis,’ in * progressive mus- 
cular atrophy,’ and in ‘ bulbar paralysis * We are 
said to have, in fact, the following groupng and 
sequence of symptoms — 

( 1 ) Paresis, gradually increasing to actual para- 
lysis of the upper extremities, and soon associated 
with distinct muscular atrophy and fibrillary twitch- 
ings Any movements that can be executed are 
weak, and associated with tremors. More or less 
marked rigidity of muscles, and finally actual con- 
tractures occur, in which the arms are fixed close to 
the sides of the body , the forearms are semi-flexed 
and pronated, while the hands and fingers are 
strongly flexed, 

(2) After an interval of some months, a similar 
group of symptoms becomes developed in the lower 
extremities Again, we have paresis gradually in- 
creasing, with muscular twitchmgs, exaggerated ten- 
don-reflexes, and an increasing amount of rigidity 
of the lower limbs, which are usually flxed in the 
extended position At a later period in the lower 
extremities, as compared with the arms, a process 
of muscular atrophy sets in, with development of 
the ‘ reaction of aegeneration,’ and fibrillary twitch- 
ings m the affected muscles 

During the whole of this time, there is little or 
no interference with sensibility. There is usually 
no implication of the sphincters, and no tendency 
to the formation of bed-sores. 

(3) In the last stage of the disease, there is evi- 
dence of extension of the morbid process upwardls 
to the upper cervical region and the medulla. Signs 
of bulbar paralysis present themselves in the usual 
way, by mralysis with atrophy of the tongue and 
lip, and oy progressive wealcening of the muscles 
ot the palate, ^rynx, and larynx. The phrenic 
nerve has also generally become involved, and when 
weakness of the diaphragm is added to weakness or 
actual paralysis of the other muscles of reapuratioo, 
this all-important function becomes niore and more 
impaired, and thus a fatal termination may at any 
time be easily brought ubout. Increasing difficulty 
of articulation and deglutition may have enisled for 
some months before death 

In the writer’s experience this order of develop- 
incnt is by no means alwayi met witlii* Several 
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cases have of late been; seen in which the initial 
changes have been most marked in the lower 
tremities. 

Many neurologists are now of opinion that no 
independent disease such as Charcot has described 
under this name of * amyotrophic lateral sclerosis ’ 
exists. It IS recognised by many to be only a varie^ 
of progressive muscular atrophy, and this view is 
most in accordance with the writers own experience. 

It must be admitted, in fact, that more or less of 
lateral sclerosis almost invariably co-exists in pro- 
ressive muscular atrophy tt^ether with the more 
istinctive degenerative changes m the gai^lion-ceUs 
of the anterior cornua ; and in some cases it happens 
that the clinical signs of the former change are 
obvious, rather than much dwarfed or non-existoit 
as they are in the large proportion of cases of pro- 
gressive muscular atrophy The writer is thoroughly 
in accord with Gowers when he says : ‘ It is pro- 
bable that the pyramidal tracts are degenerated, if 
not constantly, at any rate m such a very large pro- 
portion of the cases of progressive muscular atrojAy, 
that Charcot’s distinction is in effect giving a new 
name to an old disease Whether there are [clinical] 
indications of lateral sclerosis or not depends on the 
circumstance whether the degeneration of the pyra- 
midal fibres IS or is not more extensive than the 
complete degeneration of the nerve-cells that cause 
atonic atrophy If the latter is universal, the pyra- 
midal tracts may be totally degenerated, and yet 
there may be none of the characteristic indications 
of such degeneration On the other hand, both 
arms and legs may be the seat of the spastic paraly- 
sis that indicates pyramidal degeneration, and atonic 
atrophy may be limited to a few muscles of the 
hands * 

The wnter in his practice has often found the 
atrophy of muscles either preceding or occumng 
simultaneously with the signs of spastic paralysis, 
and no regular division into sU^es such as has been 
descnbed by Charcot. That bulbar symptoms occur 
in association with the other signs of progressive 
muscular atrophy is of course well known ; and 
though their development may be often a late event, 
it IS % no means always so. 

The disease being, then, only a variety of pro- 
gressive muscular atrophy in assoaation with bulbar 
symptoms, nothing separate need be detailed con- 
cerning its Diagnosis, Prognosis, and Treat- 
ment, apart from what has been said concerning this 
latter disease. Ste Progressive Muscular 
Atrophy. H. Charlion Bastian. 

18 Multiple Solerosis of the Spinal Coi^. 
Synon Disseminated Sclerosis ; Insular Sclerosia ; 
Multilocular Sclerosis; Fr. Scl&ose m Plagues 
DissimifU€S\ Gcr. MuUipU SkUrost dts Rucken^ 
marks. 

Nature and Etiology.— T his is a disease 
produced by the development of patches of sclerosis 
of varying suse and shape throughout the spuml 
cord, and most frequently also m diffei<mt parts of 
the brain. Chmcally the disease is met with under 
the most diverse forms, according to the differevt 
sites and sixes of the jMtcbes of acleiosb oocuning 
in different cases. Ihese different forms of ^ 
disease are divisible into three paitiaUy dMHit 
types, according as the morbid clisogn and mat 
ptoms occur in and are referable tor (1) tbt spHttl 
cord alone iypt) \ (a) the ceiebnm elm 

i€€r^ral ; or (3) the teida end fipM. i^Md 

SO 
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{cerebrospinal iype). As the dominant ^ptoms 
oF the disease are often those of the spinal type, 
even where there is also an extension of the morbid 
process to the cerebrum, it will be most convenient 
to spei^ here in the main of the ‘ cerebro-spinal * 
type. It is, moreover, both more frequent and a 
more characteristic malady than either of the 
simpler forms. 

In regard to the setiolc^ of the disease little can 
be said. It may occur with or without the predis- 
posing influence of a neurotic tendency. It is at least 
as common in females as it is in males ; and though 
rarely occurring in children under ten years of age, 
it is perhaps most common between the ages of ten 
and thirty years. Beyond the age of forty it again 
becomes very rare. 

Among the exciting causes, exposure to wet and 
cold would seem to take the first rank. After this 
come traumatic influences of various kinds, mental 
shocks or troubles, great fatigues from mental or 
bodily labour, and finally the state of convalescence 
from several acute diseases, such as typhus, cholera, 
variola, or other specific fevers. The disease has 
been said to occur sometimes as a sequel to 
severe and long-continued hysteria ; but in some of 
such cases at least it would seem to be far more 
probable that the early and obscure symptoms con- 
nected with this affection were those which were 
regarded as hystericaL < Hysteria ’ may be pro- 
duced or simulated in many ways, but as itself a 
producer of organic changes its rdle is assuredly 
open to grave doubts. 

Anatomical Characters.— -The patches of 
sclerosis which constitute the anatomical basis of 
this disease differ somewhat in their appearance 
(macroscopic and microscopic) and probably in their 
nature from the similar ove]g;rowths of the neuroglia 
that occur in primary lateral sclerosis. 

On the cut surface of the spinal cord, medulla, 
or other portion of brain, the foci of sclerosis mostly 
reveal themselves as greyish, greyish-red, or semi- 
gelatinous yellowish patches, differing principally, 
by reason of slight contrasts in colour, from the 
dead white of the more healthy columns of the 
cord, and from the natural appearance of the grey 
matter. The tissue of the patches may either be 
level with, project slightly above, or sink slightly 
beneath, the general cut surface of the cord. The 
same differences also exist in regard to those patches 
which involve the external surface of the cord — 
they may at times, when the new tissue is excessive, 
rise slightly above the surface; while later on, 
when sinking has occurred in the cirrhotic patch, 
some amount of superficial depression may 1^ met 
with. 

The patches vary much in size ; in the spinal 
cord th^ range from that of a mere pin’s head to 
that of a lar^e pea, or of a bean ; while in the 
cerebrum or in the cerebellum they may attain 
still larger dimensions. In the spinal cord the 
patches occur in all parts of its longitudinal extent, 
and they may occu]^ very variable portions of the 
transverse area of the cord. Some involve prin- 
cipally the lateral, others the anterior or the pos- 
terior columns of the cord j or portions of the grey 
matter, either alone or in conjunction with one or 
more of these columns, may be implicated for a vari- 
able extent ttnnsversely and longitudinally. Patdies 
of diffinrent sixes, and var3dng in their transverse 
extent, diflRirent levels of the cord, and may 
^msoconr in an frl^Iar series throughout the organ, ■ 
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These spinal foci of sclerosis, again, may be 
associated with patches of the same kind distributed 
through the meaulla, pons, and cerebral peduncles, 
in part superficially and in part within their sub- 
stance. Similar patches may be found in variable 
number, and quite irregularly distributed, through 
other parts of the cerebrum, as well as through the 
cerebellum. 

In regard to the microsccpicai characters of these 
foci of sclerosis, certain differences are met with in 
different cases, principally dependent upon the age, 
or stage of formation, of the patches. Without 
going into minute details, it may be said that there 
is in all cases a hyperplastic overgrowth of the 
neuroglia which naturally exists around and between 
the nerve-elements. The nature of this change 
becomes quite distinct when properly prepared sec- 
tions of the cord have been stained with logwood 
or other dyes. The new tissue takeg the stain- 
ing fluid freely, and when the circumference of a 
patch (especially some small one) is examined, it 
becomes obvious that numerous thickened processes 
of neuroglia connect it with the healthy tissue 
around. It is by the hypertrophy and gradual 
fusion of these circumferential prolongations that 
the morbid growth progressively encroaches upon 
the previously healthy portions of the cord. As 
this mere intermediate tissue grows, it presses upon 
and constricts the nerve-fibres and nerve-cells, so as 
to cause atrophy of the latter and a partial atrophy 
of the former. For there is reason tc believe that 
the nerve- fibres do not wholly disappear ; in these 
patches of primary sclerosis (as in the case of 
* secondary degeneration ’ ) it is the white substance 
of Schwann which disappears, while the axis- 
cylinders, or a considerable numbei of them, 
persist. In the new tissue itself we find the usual 
granular or very finely fibrillary matrix, containing 
minute spherical or ovoidal plastides, alsc branched 
cells, and occasionally a few granulation-corpuscles. 
The latter are met with especially during the earlier 
stages of a patch of sclerosis; just as corpora 
amylacea or colloid bodies may be found in older 
patches. I'he walls of the capillaries as well as of 
arteries and veins are generally greatly thickened, 
and the vessels in a patch of this kind may be both 
numerous and large; in other cases, howevei, the 
number of vessels existing *in the patch is by no 
means so conspicuous. It is well known that the 
adventitia or outer coat of the vessels in these 
patches is specially apt to become thickened, and 
that this sort of overgrowth may extend inwards, so 
as to cause fibroid degeneration of the middle coat, 
and even of the intima. It is probable that proli- 
feration also takes place from the inner surface of 
the intima (an endarteritis), and that occasionally, 
owing to this cause, a thrombosis may be brought 
about. Certain it is that the writer has on several 
occasions found the larger vessels of a patch of spinal 
sclerosis blocked by an old and firm thrombus. 

Pathogenesis.— -With reference to the sUrting- 
point of a patch of sclerosis nothing definite can be 
said. Not infrequently disseminated sclerosis mav 
be met with in the absence of any cachexia, syphi- 
litic or other; and, moreover, patches of sclerosis 
may occur in the nervous system only, or to no 
notable extent in other organs of the body. This, 
therefore, would indicate the existence of some 
process of an abnormal kind taking place in the 
spinal cord or brain, and again not uniformly 
through them, but in fod rituated here and th<^ 
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It U no explanation, as some seem content to sup* 
pose, merely to say that the abnormal processes are 
‘chronic inflammations’; since, whether it is or 
is not advisable to speak of the changes by this 
name, we should still have to ask what is the 
cause of such local departures from healthy nutrition. 
Does the process begin in the connective-tissue 
elements themselves? or is there some primary 
change in the small vessels (possibly of the nature 
of endarteritis) leading to obstructions and a sequen- 
tial overgrowth of the neuroglia ? It would seem 
pretty certain, at all events, that the change in 
the nerve-elements proper follows the overgrowth 
of ' the neuroglia— as certain, indeed, as that 
throughout a band of ‘secondary degeneration* 
the order of these changes is exactly reversed 
(There fatty degeneration and atrophy of the nerve- 
fibres are the first events, and these are followed by 
hyperplasia *of the neuroglia.) Sea Spinal Cord, 
Diseases of, p. 1523 

One of the most interesting facts in connection 
with these patches of primary sclerosis is to be 
found m the circumstance that they themselves 
rarely lead to bands of descending ‘secondary 
degeneration* in the antenor or lateral columns, 
or of ascending d^eneration in the posterior or 
lateral columns The fact itself has been long 
observed, and always regarded as rather surprising 
The writer believes it to be explicable by the fact 
previously mentioned, that the bulk of the axis- 
fibres remain, so that the nerve-fibres below the 
seat of lesion (or above in the case of the posterior 
and parts of the lateral columns) are not absolutely 
cut off from the nerve-cells which exercise a 
‘trophic* influence over them Some nerve- 
tremors may still pass along the damaged fibres in 
the sclerotic patch, ^ and thus the nerves in the parts 
beyond do not degenerate, as they would do if the 
fibres had been al^lutely cut across Some fibres 
may be completely strangled and then absorbed, 
and in such a case the continuations of these nerve- 
fibres would degenerate In the final stages of a 
sclerotic patch this kind of sequence is apt to occur ; 
so that towards the end there may be the tendency 
to the occurrence of some amount of secondary 
degeneration, even though the degenerated fibres 
may not constitute a very compact Wd 

bYMPTOMS,— It can easily be understood, from 
what has already been said, how much the sympto- 
matology of this disease is liable to vary in different 
cases, according to the varying situation, extent, 
and order of evolution of the morbid patches 
That It is possible to assign anything like a definite 
symptomatology for this affection, is due to the fiict 
that there are certain seats of election in which the 
patches of sclerosb are specially apt to occur. The 
sues affected with sj^lal frequency are the lateral 
columns of the cord, the medulla, and the pons ; 
and It IS with the occurrence of patches of sclerosis 
in these situations that we have the following set of 
correlated symptoms pertaining to the ‘cerebro- 
spinal ’ type of the disease. 

A slowly ensuing paresis of the lower extremi- 
ties begins first in one limb, and then after a time 
involves the other. During this time the paresis 
develops into a more and more marked paralysis, 
though the sensibility of the limbs remainf almost 

* In support of this, thsre htho fisct mentioned by Charcot, 
that an optic nerve which was j^ected through its whole 
»ickne«t hy sclerosis was yet capable of peHonaing iu ftnic- 
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completely unaffected — nothing more than a tempo* 
rary numbness being cOmpUined of in the majority 
of cases, while ‘lightning-pains* and girdle-sensa- 
tions are altc^ether absent After an interval, first 
one and then another upper extremity may be- 
come weak and subsequent^ more or less paralysed- 
During these early st^esof the disease more or less 
distinct remissions of symptoms may occur from 
time to time 

Meanwhile a most typical sign soon shows itself 
in the paretic or semi-paralys^ limbs in the form 
of a marked trembling or shaking of those muscles 
or parts of a limb which are called into voluntary 
action with any intensity (the so-called ‘ intentional 
tremor*), although these phenomena immediately 
subside when the voluntary exertion ceases The 
involuntary movements consist either of extrcmdy 
well-marked tremors, like those met with in some 
cases of paralysis agitans, or else of movements of 
greater range, more resembling those of chorea. 

Later some paresis and tremors of the trunk- 
muscles may occur, as well as of those of the neck ; 
and this may be followed by a similar affection of 
the tongue, bps, and facial muscles — possibly, also, 
of those of the palate, pharynx, and larynx When 
a patient affected in this manner, who has been 
previously lying perfectly still in bed, is told to 
endeavour to sit up, shakings and tremors begin 
in almost all parts of the ^xiy, and the scene b 
strangely changed until all voluntary efforts cease, 
and the recumbent position is again assumed. The 
same kind of thing is seen when movements of par- 
ticular parts of the body are attempted ♦ thus when, 
in the sitting posture, the patient attempts to hold 
up one leg, tremors of it immediately begin ; ask 
him to take hold of something or to squeeze a dyna- 
mometer, and the upper extremity called into action 
at once begins to shake ; request him to put out his 
tongue, and immediately irregular protrusions of the 
organ occur, associated with twitchings about the 
angles of the mouth and even in other parts of the 
body. The act of walking may cause, in more or 
less advanced cases, tremors of the legs, arms, trunk, 
head, and neck — all at the same time. 

Movements of slight intensity occasion either no 
shakings or merely tremors of a very fine kind. 
The latter are seen in the early stages of tht disease 
when wnting is attempted. Almost every letter 
registers a number of fine tremors, mixed here and 
there with greater irregulanties In more advanced 
cases, however, the movements are so disorderly 
that wnting b^mes either impossible or wholly 
illegible. 

Just as there is for some time only slight or patchy 
loss of ordinary sensibility, so we find that patients 
often remain fully conscious as to the positions and 
movements of their limbs, and that closure of the 
eyes causes no increased uncertainty of their move- 
ments unless the posterior columns be disdnc^ 
affected ; and, except under these latter conditknis, 
when in the standing position, they are not rendered 
more giddy or more unsteady by closure of the e^^ 
Later on this sign is very commonly met with, jnst 
as there is also an impairment of muscular sense in 
the upper extremities, so that the patient cannot, 
with eyes closed, readily touch the tip of nose 
with either fore-finger. The co-existenoe^of in- 
tentional tremor would, of course, exaggerate 
disability. 

Up to this stage there may he no dlsliiia: 
ferenee with the fiiitctiona m the hlafidb’oc the 
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rectum. The tendon-reflexes are» however, gene- 
rally distinctly exaggerated : ankle-clonus may be 
obtained with readiness, and the knee-jerk is often 
more pronounced than usual. The plantar reflex is 
of extensor type. There is no tendency to the 
formation of b^-sores (unless sensibility is gravely 
impaired) ; no wasting of muscles ; nor is any alter- 
ation in ^eir electrical excitability met with. 

After variable and often long periods, the affected 
lower extremities, which have become more and 
more paralysed, may in some cases show signs of 
commencing bar-like rigidity. The limbs, as the 
patient lies in bed, are closely drawn together, and 
in a condition ot rigid extension, which is generally 
increased when any attempts to move them are made. 
At first this condition of the limbs ensues from time 
to time, in the form of paroxysms lasting for an hour 
or two. But, later, the attacks become both more 
freq^uent and longer, so that ultimately the condition 
of rigidity becomes permanent. Contractions of the 
arms are less common, and when they occur they 
become fixed at times in a different position from 
that met with in simple lateral sclerosis {sta i 6 . 
Spastic Spinal Paralysis); that is, like the lower 
extremities, in a condition of extension, and closely 
drawn to the sides of the body. At this period 
ankle-clonus can often be elicited with the greatest 
ease, and the movements set up in the one leg may 
extend to the opposite lower extremity, and may 
indeed lead to more or less of general tremor through- 
out the body. Exposure to cold, or irritation of 
the skin in various ways, will also often suffice to 
initiate this general tremor, which, as Brown- 
S^uard show^, may commonly be caused to cease 
instantly by a forcible flexion of one of the great 
toes. With the cassation of the tremors consequent 
upon this manoeuvre, the limbs may also be left for 
a time in a supple and flaccid condition. 

The manifestation of tremors of the tongue, lips, 
and fiice, t<^ether with the existence of a distinct 
jaw -jerk, is of course a sign that the bulb is affected ; 
and when this occurs, simultaneously or very soon 
after, other evidences of implication of the bulb and 
of contiguous portions of the cerebrum may be met 
with. .A^culation may become more or less affected, 
the speech being rendered slow, hesitating, and 
measured, pliable by syllable ; or it may be jerky 
in character — becoming especially thick and blurred 
in the later stipes of the disease. The power of 
swallowing is less frequently impaired, but in ad- 
vanced stages it is apt to be affected. 

Nystagmus is almost invariably met with. Di- 
plopia, or actual paralysis of the ocular muscles, is 
rare. Amblyopia not infrequently exists, perhaps 
in one eye only, associated with a variable amount 
of atro(^y of the optic discs. Actual blindness is 
very rare. 

X'ertigo, sometimes to a marked extent, is no 
uncommon symptom ; and as the cerebrum becomes 
more and more affected, a condition of weU- 
marked hebetude, or actual dementia, gradually 
becomes pronounced. This betrays itself ex- 
ternally by a blank, expressionless aspect of the 
&ce ; the patient becomes childish in manner, his 
memory ftuls, and he takes interest only in trifles ; 
he may also laugh constantly without adequate 
cause, or, on the other hand, is very easily moved 
totean. 

Duriitf this condition of things a subacute 
tnanlacafcopdltky may supervene ; or the patient 
may develop ^delusioas of grandeur’ predsely 


similar to those met with in general paralysis of the 
insane-examples of which the writer has recently 
seen in two of his own patients. In other cases 
persons suffering from this disease may lapse into a 
profoundly melancholic condition, See p. 769. 

At this stage, too, apoplectiform or epileptiform 
attacks are piarticularly apt to occur from time to 
time. After such attacks, of whichever kind, the 
limbs on one side of the body and the face are left 
more or less paralysed j and where the attack has 
been epileptiform in- character, the convulsive 
twitchings are often limited to this one side of the 
body. As Charcot has pointed out, these attacks are 
precisely similar to those which occur in general 
paralytics, or in cases of old hemiplegia with de- 
scending sclerosis. They answer to the so-called 
‘ congestive attacks,* but they do not seem to be 
associated with any new appreciable lesions of a 
‘ gross * order. Such epileptiform attacks mav be 
brief, or they may last for hours ; or, off ana on, 
even for days. In all of them the temperature begins 
to rise almost at once — without any initial period of 
depression— and may even reach 104° in a few 
hours, or in a day or two. The temperature then 
begins to fall again ; or, should it Continue to rise 
to a still higher point, the attack is very apt to 
terminate fatally. 

Every attack of this kind leaves the patient in 
a manifestly worse condition, both bodily and 
mentally ; and perhaps in one of them at least 
death may occur. 

Varieties. — The symptomatolc^ of this 
disease is likely to be considerably modified in 
different cases, but principally in two directions, 
productive of complications of the same kind as 
those which are also apt to occur in * spasmodic 
spinal paralysis.’ In each disease there may in 
some cases be a special affection of the posterior 
columns, in one or other region of the cord, bring- 
ing with it more interference with sensibility, and 
an admixture of other symptoms pertaining to 
locomotor ataxy. These are some of the cases 
which have been described under the separate 
name of * ataxic paraplegia’ {see Paraplegia, 
Ataxic). It is, perhaps, principally in these 
cases that the ^ crises gastriqws* (pains, vomiting, 
and occasionally diarrhoea) are also met with. In 
other instances there may be an extension of the 
sclerosis to the grey matter of the anterior 
cornua in one or ouier r^ion (as well as to other 
parts of the grey matter), leading, among other 
phenomena, to muscular atrophy in related regions 
of the body. In either of these ways the symptoms 
of the original disease may be complicated, and, 
to a certain extent, obscured. 

Many other differences also present themselves 
10 special cases, owing to the varying situations 
in which the morbid patches make their first ap- 
pearance. In a distinct minority of the cases tl^ 
disease seems to reveal itself first in the brain 
rather than in the spinal cord. 

Terminations. — After this disease has pur- 
sued a very slow course for years (often five to 
ten), the miserable sufferers ftom it may at last be 
carried off in various ways. Death may take place 
in one of the apoplectiform or epileptiform attacks, 
occurring either in patients who are merely slightly 
dementra, or in those who are otherwise actually 
insane ; or, at last, in cases in which there is great 
inteiierence not only with articulation but al^ 
with deglutition, the functions of the heart or of 
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respiration may also become afTected, and this dis- 
turbance may lead on to a £stal termination. 

In other cases, after the disease has lasted for 

ears, and when the grey matter of the cord has 

ecome seriously involved, accidents may supervene 
similar to those which occur in the final stages of 
many cases of paraplegia. The bladder may be- 
come paralysed, and after a time inflammation and 
ulceration may be set up, followed by secondary 
inflammation of the ureters or kidneys. Or bed- 
sores may form, sloughing may go on extensively, 
and the patient may at last die exhausted, or from the 
supervention of blood-poisoning. At other times the 
patient is cut off by some acute inflammatory 
disease. 

Diagnosis. — In its early stages the diagnosis of 
this disease may present very considerable difficul- 
ties This is especially Jhe case when the morbid 
process begins in the cerebrum Here for a time 
there may be nothing distinctive, and we have to 
wait for the further development of the disease 
before anything like a positive diagnosis is possible. 
Similarly, where the disease begins only with 
spinal symptoms, it is often extremely difficult to 
diagnose it with certainty in its very early stages. 
The important characters in the more typical forms 
of the disease are the comparative youthfulness of 
the patient, the paresis graaually increasing, first in 
one and then in the other lower extremity, with 
little or no alteration in sensibility or in the electri- 
cal irritability of the nerves or muscles, but with 
ankle-clonus and exaggerated knee-jerks Still it 
must be borne in mind that all these signs may be 
met with in the spastic forms of Functional 
Paralysis of Spinal Type (p 1562) ; and, especially 
when they occur in young women, the diagnosis is 
often beset with the greatest difficulties. Even the 
most experienced observer may remain for a time 
in doubt as to whether he has to do with the begin- 
nings of organic disease, or with mere functional 
derangements of the spinal cord But when the 
peculiar tremors and disordered movements on 
voluntary excitation of the muscles are met with, 
togetlier with the absence of any such tremors m 
the condition of rest, and some amount of paresis or 
o£ similar symptoms in one or both upper ex- 
tremities, the diagnosis of the ‘ spinal ’ ty]^ of this 
disease can be no longer difficult or doubtful 

By far the most typical cases, however, are those 
of the ‘ cerebro-spinal * type, in which, with such 
symptoms as are above indicated, there are also 
some others due to disease of the medulla, pons, or 
adjacent parts, such as tremors about the lips and 
tongue, altered speech, and nystagmus In these 
cases the disease is really ouite disunctive ; so that 
the malady ought to be reaaily recognised when the 
patient is seen at this stage for the first time. 
Chorea is the affection with which such a stage of 
the disease is most apt to be confounded $ but the 
absolute cessation of all tremors and d^rdered 
movements in multiple sclerosis when the patient is 
at rest, and their immediate re-initiation {mainly in 
the parts moved, but also generally to a less extent 
in others) on the occurrence of voluntary efforts, is 
a thoroughly distinctive characteristic. 

Paralysis agitans ought to be distinguished from 
disseminated sclerosis with even more ease. It is 
sqarcelv ever met with in persons under the age of 
thirty-nve, while muluple sclerosis does not very 
often begin in persons beyond s«ch an age. Again, 
the stoc^ng d paralysis agitans is very dis- 
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tmetive, and the slow movements of patients sit^ 
fenng from this disease are only to a slight extent 
exaggerated by voluntary exertion of the parts* 
while sometimes they are actually lessened thereby f 
and such movements, in the form of fine tremors, 
do not cease to anything like the same extent under 
conditions of rest. There is also no shaking of the 
head and neck in paralysis agitans. 

Mercurial poisoning with tremors can be easily 
distinguished, on inquiry into the history of the 
patient, and the mode of onset of the disease. 

In those more irregular cases of multifde sclerosis, 
in which there is either an unusual amount of im- 
plication of the postenor columns of the cord, or of 
the grey matter in some region or regions, the dia- 
gnosis of the complex nature of the affection must 
be based upon the general prmaples apphcable to 
the regional diagnosis of spinal-cord disease 

Prognosis — Absolute cure of this disease is 
scarcely to be hoped for The most that has been 
done, hitherto, as a result of treatment, has been 
to help to bring about more or less distinct remis- 
sions, and also to delay the progress of the disease. 
Death often occurs in from five to ten years, m 
one or other of the modes already indicated, though 
at times there may be long periods of quiescence, and 
the duration of life may be much more protracted 

Treatmeni — Many drugs have been tned, but 
hitherto with little or no positive result, m the 
treatment of this affection. Nitrate of stiver has 
seemed to do good in some cases, especially m the 
early stages. But the wnter is much more disposed 
to trust to iodide of potassium m eight- or ten-gram 
doses three times a day, with or without moderate 
doses of liquor arsenicahs, or of perchlonde of 
mercury *, combining the use of those drugs with 
cod-liver oil, alone or with maltine, and a good 
nourishing diet. From time to time, however, the 
above medicines should be omitted, and simple 
tonics taken in their place In the early stages of 
the disease, hot bnne- or sulphur-baths and massage 
of the hmlk may be of service , and in all cases it 
IS of great importance to see that the patient obtains 
sound sleep, since in this, as in all other chronic 
spinal diseases, the pauent’s downward course is 
likely to be hastened where an adequate amount of 
sleep is not obtained. 

Ffo distinct indications exist for the treatment of 
this affection by electnaty, and no advantages have 
as yet been recorded from its use. The complica- 
tions of the disease, which may occur in its later 
phases, must be treated in accordance with the 
general pnnciples applicable to this as well as to 
other spinal affections. Every effort must be made 
to preserve the general health of the patient, as 
tins will probably be found to be the surest means 
of holdmg m check the prepress of the disease. 

H Charlton Bastian, 

19. Friedreioh s Ataxy Su Friedreich’s 

Ataxy 

2a Combined Degeneration of the Spinal 
Cord.— Combined Degeneration op the 
Spinal Cord, p. 32$. 

21. Spinal Cord and Membranee, Tu«- 
moure of.— Synon. : Fr. Tummrs d$ Im 
Moelit ; Tu$n 4 uts Ratkidu$mts ; Ger. Kremkkt^lm 
CtschwUlsti da Ruckamarks . 

/Etiology and Anatomical CHAaACTias.^ 
Tumours originating in the sabstanoeof the Wfkod 
cord may regarded as heVxDging to two 
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according as they represeat (a) mere hccU acci- 
dents in the form of perverted tissue-changes; or 
(d) such local accidents developing under the in-^ 
fluence of a distinct gemreU state, such as syphilis 
or tuberculosis. 

(a) Of the purely local overgrowths, the most 
typk^, and perhaps also the most frec^uently occur- 
ring, are gliomata. The consideration of these 
growths comes in natural s^uence to that of scle- 
rosis affecting different regions of the cord. In 
such a tumour we have an exuberant overgrowth, as 
Virchow and other pathologists suppose, starting 
from the neurc^lia of a certain portion of the cord. 
At first the growth infiltrates and substitutes itself 
in the place of a certain amount of nerve-tissue; 
but it soon grows excessive in quantity (spreading 
in area perhaps at the same time), and thus comes 
to exercise a more and more marked compression 
upon the remaining tracts of nerve-tissue composing 
the cord at the same level, within the narrow and 
unyielding boundaries of the spinal canal. In ex- 
treme cases a spinal cord may, as the writer has 
seen, become so infiltrated with new-growth through- 
out the greater part of the cervical and dorsal 
regions, that it attains almost twice its natural bulk. 
These gliomata are oftentimes extremely vascular. 
They are liable to undergo a certain amount of 
central softening; and into their substance, espe- 
cially in the softened foci, haemorrhs^es are very 
apt to occur. Softening of nerve- tissue may also, at 
a certain stage, take place around a circumscribed 
growth, and thence may extend for a variable dis- 
tance above and below. 

Other tumours of an allied nature, such as sarco- 
mata and myxomata, also at times develop, either 
in their pure types or with blended characters, 
within the spinal cord. They present few intrinsic 
peculiarities in their manner of affecting the cord. 
They rarely attain any large size ; indeed the limi- 
tations of the spinal canal only permit of much in- 
crease in one direction. Thus elongated growths 
are occasionally met with. To a. considerable ex- 
tent, such tumours have an infiltrating mode of 
growth, though their boundaries are apt to be rather 
more defined than are those of gliomata. 

In regard to the causes of these tumours, almost 
nothing more definite can be said than that they 
seem, at times, to find occasion and conditions 
suitable for their initiation after some blow upon 
the spine or concussion of the spinal cord. 

(d) Of the growths which tend to occur in the 
spinal cord (as occasionally in other parts of the 
body) under the influence of some general disease 
or diathetic condition, two are especially to be 
named. These are tubercular growths and syphilitic 
gammata. The former are generally small, varying 
in size from a mustard-seed to a pea, and only very 
rarely attaining the dimensions of a hazel-nut. 
Next to gliomata, they are the new-growths most 
frequently met with in the substance of the spinal 
cord. When small, they may occur in association 
with a cerebro-splnal tutocular meningitis ; but at 
other times th^ are found, and especially the larger 
growths, existing indej^dently of any acute in- 
flammation of the meninges. In this latter case, 
the tumours may be combined with a certain amount 
of adjacent and secondary softening of the substance 
of tliecoitL 

S 3 n;^ilitte|;ttminata,originating in the cord itself, 
occur only With the greatest rarity. They are more 
frequent^ found starting from the memnget, and 
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then they may press upon or actually grow into the 
nerve-substance. 

Cancer is believed not to occur primarily in the 
substance of the spinal cord, though it may grow 
into its substance, or seriously press upon it, when 
originating either in the meninges or in the vertebrae. 

Growths from the spinal meninges, or adventi- 
tious products within the spinal canal pressing 
upon the cord may most advantageously be referred 
to here. The new-growths that occur are similar 
to those met with in the cord itself, with the addi- 
tion of others, and more especially sarcomata and 
myxomata. The principal adventitious products 
are such parasites as cystuerci and hydatids. The 
former are very rare and comparatively unimportant. 
Hydatids, however, are of much more importance. 
They may be found within the dura mater, but they 
have been met with much more frequently outside 
this membrane, often forming large tumours con- 
tiguous to and encroaching upon the spinal canal. 

Symptoms, Course, and Terminations.— 
The difficulties of diagnosis are almost always very 
great in the case of tumours of the spinal cord,' 
because in their early stages, and occasionally for 
prolonged periods, they are associated with slight 
and somewhat vague symptoms. 

Independently of the variations in different cases, 
consequent upon the longitudinal situation or level 
of the tumour in the spinal cord, the symptoms 
to which they give rise in various parts of the body 
may be more or less vague anomalies of sensibility 
in different regions, associated with a certain de- 
gree of weakness, often not amounting to actual 
paralysis. 

Growths from the meninges, or from the vertebrae, 
pressing upon the spinal cord, are not quite so apt 
to run a latent course for any length of time, since 
they are rather more prone to involve the anterior 
or the posterior roots on one or on both sides — at 
first irritating them, and subsequently causing para- 
lysis from pressure. Thus localised numbness, 
psdns, or anaesthesia, either alone or associated 
with twitching, cramps, or paralysis, confined to 
certain parts of the b^y, are rather more common 
incidents during the growth of extra- than of intra- 
medullary tumours. Still the diagnosis between 
these two classes of tumours may be impossible. 

Sclerosis, in its ‘ insular * form, especially when 
the patches are few or close together, may also pre- 
sent symptoms almost inseparable from the first’ 
stage of some intra-medullary tumour. The im- 
portant fact is, however, that sclerosis in the cord 
tends to become more and more generalised, and 
thus gives rise to a proportionately widening ran^e 
of symptoms ; or else it limits itself to special 
columns, and thus becomes associated with more 
special sets of symptoms. 

With any of these tumours of the spinal cord, the ’ 
symptoms are, after a time, liable to undergo a 
sudden and grave increase, owing to the occurrence 
of aheemorrhageinto its substance and perhaps into 
adjacent regions of the spinal cord, or else owing • 
to the commencement of a process of secondary 
transverse softening. Beyond these possibilities of 
sudden grave augmentation of symptoms, the course • 
of intra-medullary tumours is alM apt to be marked 
by peculiar exacerbations' and remissions from time ^ 
to time, in association with periods of altered growth 
or vascularity of the tumour itself. 

Diagnosis.— T he very gradual onset of the sym- 
ptoms ip cases of tumour c7 the spinal cord or of its < 
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meninges is a point of great importance in the 
diagnosis of these conditions. Thus, for instance, 
we eliminate arachnoid or mtra-medullaiy h»mor> 
rhages, and also the numerous class of cases of 
softening of the spinal cord, with other affections 
having a more or less abrupt origin. The diagnosis 
of tumour of the cord as distinct from its compres* 
sion by disease of vertebrae (where there is also 
generally a slow evolution of paralytic symptoms) 
must be based in part upon the absence of distinct 
ains and of any evidence of vertebral disease The 
lagnosis from meningeal tumours has already been 
referred to under the head of Symptoms j and so 
also has the diagnosis from mere sclerosis of the 
spinal cord, in which the connective-tissue over- 
growth 13 not sufficiently bulky to amount to an 
actual tumour 

If the arrival at a diagnosis as to the existence of 
a tumour of the spinal cord is a process beset with 
difficulties, these oy no means cease when, passing 
from the primary, we have to approach the second- 
ary question as to the nature of the growth pre- 
sumed to exist. But little is possible in this direc- 
tion It IS true that, with a history of pre-existing 
syphilis, even without the evidence of other simul- 
taneous manifestations, we should be warranted in 
assuming it to be even more than possible that an 
existing growth was syphilitic in nature, and in 
treating the patient accordingly ; and that all the 
more because this is about the only kind of new- 
growth as to which we have distinct evidence of its 
amenability to the influence of remedies The 
presumptions in favour of the tubercular nature 
of a supposed new-growth in the spinal cord would 
rarely carry with them more than a moderate 
amount of cogency Still, occasionally the general 
habit of the patient, together with the fact of the 
existence of scrofulous enlargement of glands, or of 
some forms of phthisis, might give more or less 
probability to such a conclusion. Beyond this, 
not much can be done in the way of diagnosmg 
special kinds of tumours. We might be guided 
in our opinion as to the possible existence of a 
sarcoma by the presence of one or more of such 
growths in other parts of the body ; or, failing 
this, we may recollect that primary cancer affect- 
ing the spinal cord is almost unknown, and that 
gliomatous tumours are, next to the tubercular, 
those which are most frequently met with m the 
cord Itself The diagnosis of hydatids may be im- 
possible, as the writer has seen in a recent obscure 
case in which there was no evidence of hydatids 
elsewhere, and no local swelling in the tissues out- 
side the spinal canal Operation, on the assump- 
tion that the paraplegic condition might be due to 
Pott’s disease, reveal^ the true nature of the case, 
and terminate in recovery. 

Prognosis. — The pro^osis in all the cases of 
mtra-medullary growth & bad. Life, it is true, 
may last for months or even years, but the ten- 
dency IS for the primary affection to set up other 
secondary accidents, in the form either of haemor- 
rhage or of softening. Thus, paralysis is rendered 
more complete, and the way is paved for an ulti- 
mate fatal termination, through we intervention of 
cystitis and renal mischief; by way of bed-sores 
with exhaustion and blood-poisoning ; or by extent 
sion of softening upwards to the cervicftl region,* 
and the supervention of respiratory paralvsis. 

In the cases of extra-mcdoUary growths the pro- 
gnosis is not so grave. Syphilitie growUis from, or 
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thickenings of, the spinal meninges may yield to 
treatment ; while other forms of mening^l growth 
or adventitious products may be capable of diagno- 
sis and of relief by operation. 

Treatment.— In the case of the existence of a 
syphilitic tumour in the spinal cord or in its 
meninges, we may attempt (and with some expecta- 
tion of success) to treat the causal morbid condition 
with large doses of iodide of potassium (gr. xv- 
xxx) m combination with perchloride of mercury. 
But in almost all other cases of intra-medullary 
growth little can be done in this direction, and wo 
are reduced to the necessity of dealing with the* 
paraplegic state and its attendant conditions as best 
we can, and also of attending to the general health, 
with the view of arresting the progress of the disease 
and keeping its possible complications in check. 
See 9. Spinal Cord, Softening of. 

For tumours of the spinal meninges or hydatids 
within the spinal canal, we must call m the aid of 
the surgeon H. Charlton Bastian. 

22 Syringomyelia.— Synon Synngomye- 
litis ; Hydromyelia ; Hydrorrhachis Interna ; Cen- 
tral Gliomatosis , Fr. MyShte Pertipendymatre ; 
Ger Syrtngomyelte. 

This condition has been long known on its 
pathological side, but it has been only of late years 
connected with anything like a definite symptoma- 
tology. Formerly, therefore, the disease was never 
diagnosed during life; the morbid condition was 
only recognised after death as the cause of pre- 
viously obscure and httlc-understood symptoms. 
During recent years, however, it has been other- 
wise — many diagnoses have been made dunng life 
and subsequently venfied 

iETiOLOGY AND PATHOLOGY —There are two 
pnncipal conditions m which cavities are found in 
the spinal cord ; and though in their t3q>ical forms 
they may be quite distinct from one another, in 
many other cases they exist in combination and arc 
not separable conditions. The simple condition is 
known as hydromyelus or hydramyelta — a state m 
which there is a dilatation of the central canal of 
the cord, and in which this canal is distended with 
fluid ; this bemg either a congenital condition, or 
perhaps a result later in hfe of the pressure of a 
tumour on a portion of the central canal, which 
obliterates it at the seat of pressure, and leads to the 
dilatation above. The more complex condiUon is 
what IS known as smngvmyeita, in which, though 
there is dilatation of the canal of the cord as before, 
there is also a gliomatous overgrowth or new-fcxrma- 
tion around this dilated canal, which extends more 
or less into different parts of the posterior half of the 
cord 

It is commonly supposed that there is some con>* 
genital defect m the structure of the cord in these 
latter cases, so that the central canal remains large* 
and has around it a variable amount of the vax^ 
altered embryonic tissue of the organ, closely allied 
in structure to the neuroglia, some amount ot which 
always exists at the surtace of the cord as well as 
around its central canal. At some variable pefiad, 
in the life of the individual (but mostly bAwtm 
puberty and the twentieth year) growth seems to 
take place to a more or less maikM degree in this 
embryonic tissue* resulting in the noduction of « 
gliomatous new-formation, which infiltmtes m 
variable extent the grey matter, and a!Sd Hbt pos- 
terior and postero-lateial cotsmai^ Thsapmploini 
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of the disease are thus gradually produced by the 
increase and invasion of the new growth, and they 
will naturally vary in their rapidity of evolution with 
the rapidity or otherwise of increase in the new 
tissue Itself. Cavities other than the enlarged cen- 
tral canal are frequently found co-existing in this 
gliomatous new-formation, which have probably 
been formed therein by degenerative changes. 

The dilatation of the central canal sometimes 
exists thro\mhout the entire length of the cord, and 
there may likewise be a dilatation of the iter between 
the third and fourth ventricles of the brain. In 
other cases—and this is the most frequent condition 
— the cavity only involves the cervical and the 
upper dorsal region of the cord, or perhaps a still 
more limited longitudinal area. The transverse 
section of the cavity may be oval or circular, while 
in other cases there are narrow chink-like extensions 
into one or both posterior cornua. Other indepen- 
dent more or less chink-like cavities are also fre- 
quently found, which, as before indicated, are 
supposed to have resulted from degenerative pro- 
cesses or from haemorrhages occurring in the new 
gliomatous tissue. 

In brief, the condition seems to be due in the 
first place to a congenital arrest of development, 
supplemented most frequently somewhere between 
the fifteenth and the thirtieth year, without assign- 
able cause, by an overgrowth of gliomatous tissue 
of varying extent and rapidity around the dilated 
central canal and into contiguous regions of the 
cord ; the symptoms being due m the main to this 
latter process, to pressure occasioned by the fluid or 
by the new tissue itself, as well as to the subsequent 
changes taking place in the infiltrated regions of the 
cord. 

. Symptoms. — The s3naaptoms of the disease often 
begin between the fifteenth and the twentieth years 
(rarely later than the thirtieth), and they may con- 
tinue for ten to twenty years before a fatal termina- 
tion occurs. 

Patients complain of variable pains in the cervico- 
scapular r^on, and some amount of muscular 
atrophy soon shows itself about the arms or 
shoulders. Occasionally there may be atrophy also 
of some of the muscles of the leg. 

The arms, or arms and 1^, also become more or 
less weak ; the deep reflexes are exaggerated ; and 
some amount of j^dity may likewise show itself in 
the lower extremities. 

With these symptoms there are very characteristic 
modifications of sensibility. Tactile sensibility and 
the muscular sense may be little if at all unpaired, 
but painful and thermic impressions (which are con- 
ducted to the brain through the central regions of 
the cord) are lost in one or both arms and in con- 
tiguous parts of the trunk. The distribution of the 
areas affected hy this loss of sensibility varies much 
in different cases ; sometimes they are unilateral 
and sometimes bilateral. In one case under the 
writer’s care the whole of the trunk and the two 
upper extremities were involved, except for a broad 
bemd about six inches wide which encircled the body 
Justabovethe level of the umbilicus. Less frequently, 
and mostly in the later stages of the disease, there 
may be complete anaesthesia of the skin and mucous 
membeanes over the whole or part of one side of the 
body. The 8{M^ senses are generally ttnafiected,< 
and power over the sphincters is also unimpaired. 
Some of the ocular muscles nu^ be weakened or 
paralysed where the diktatioa of the central cand 


extends upwards so as to affect the rV^r, and is so 
g^eat as to lead to pressure upon some of the con- 
tiguous nuclei for the ocular nerves. Under similar 
conditions nystagmus may also not infrequently be 
present. 

Trophic troubles, other than the muscular atrophy, 
are not at all uncommon in the course of this dis- 
ease. In the first place it may be said that such 
patients frequently bum themselves about the upp« 
extremities, owing to the loss of painful and thermic 
sensibility. Other changes, however, occur spon- 
taneously, such as alterations in the joints of the 
tabetic type, or ulcerations of the skin. In these 
cases it may be suspected that affections of the peri- 
pheral nerves are associated with the changes in the 
spinal cord — a combination which has been proved 
to exist in a remarkable variety of syringomyelia 
first recognised in Brittany, and known as ‘ Morvan’s 
disease,* which is characterised by neuralgic pains, 
cutaneous anaesthesia, and painless but destructive 
whitlows. See p. 1028. 

Diagnosis. — The diagnosis of syringomyelia is 
now fairly easy in the majority of cases. It is the 
combination of loss of painful and thermic sensibi- 
lity, without loss of tactile sensibility, in association 
with muscular atrophy in the upper extremities 
more especially, which is characteristic of the dis- 
ease. 

Formerly this affection was sometimes confounded 
with anomalous cases of disseminated sclerosis, 
though such a mistake is much less likely to occur 
now. It bears most resemblance to certain cases 
of ‘hypertrophic cervical pachymeningitis’ {see 
Meninges, Spinal, Inflammation of, p. 977)* 
though these latter cases may usually be distinguished 
by the greater amount of pain in the nape of the neck 
and in the upper extremities, together with a certain 
amount of spasm, and the loss of tactile as well as 
other modes of sensibility, instead of the disso- 
ciated anaesthesia so characteristic of syringo- 
myelia. 

Prognosis. — The prognosis is hopeless as re- 
gards cure or control of the disease, but the affec- 
tion is a very chronic one, and therefore not 
specially dangerous to life till a rather long series of 
years h^ elapsed. 

Treatment. — Treatment can only be directed 
to the maintenance of the general health, and to the 
alleviation of pains where they are distressing by 
means of acetanilide or of morphine. Massage and 
electrical treatment may also be of some use during 
the early stages of the disease. 

H. Charlton Bastian. 

2^ Spinal Cord, Malformations of. — 
Various conditions are comprised under this head 
which are of little or no interest to the practitioner. 
The spinal cord may be absent, imperfectly de- 
veloped, or double. Again, cases occur in which 
the spinal cord is either unduly long or undulv 
short, or in which it may present some trifling lack 
of symmetry. One of the most interesting of these 
latter conditions is due to the fact discovered by 
Flechsig of the possible non-uniform distribution 
the pyramidal tracts upon the two sides of the cord, 
so that the amount of decussation of the motor 
fibres, not only in different individuab, but also in 
the two halves of the same cord, may be quite m* 
equal. In the latter case a slight asymmetrical de- 
velopment of the antero-lateral colomns on the two 
sides would be met with. 
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/ Cott^mtcU Dilatation of the central canal of the 
SpincU Cord (Hydrorrhcuhts interna, or Hydros 
myelus) has already been referred to as constituting 
one side of the disease descnbed as * S^ingo- 
myelia ’ ; in which, however, other cavities are 
frequently found resulting from the breaking-down 
of toe gliomatous new-growth. 

Congenital dilatation of the central canal m its 
most developed form is apt to be met with also in 
some cases of sptna bifida \ while in others the 
canal in the lumbar region is open posteriorly, and 
the halves of the posterior columns are more or less 
widely separated ; there is, in fact, a congenital 
arrest of development in the spinal cord very similar 
to that which exists in the i^inal canal See Spina 
Bifida. H. Charlton Bastian. 

II Diseases of the Spinal Cord depen- 
dent upon unknown, or very Imperfectly 
known, organic changes. 

24 Tetanus. — See Tetanus. 

25. Tetany.~5« Tetany. 

26 Torticollis Wry-Neck. 

27 Writer’s Cramp, Sec — See Writer’s 
Cramp 

28 Reflex Paraplegia — Synon . Urinary 
Paraplegia (in part) ; Fr. Parapligte Reflexe ; Ger. 
Refiexlahmung 

General Remarks — Some practiUoners be- 
lieve that paralyses of various kinds are brought 
about purely by reflex influences They would in- 
clude under this category some of the cases of 
paralyses of separate muscles, such as the ocular , 
some cases of paralysis of one or both arms; or 
some of the cases of paralysis of one or both lower 
extremities It is the last class of cases with 
which we are now specially concerned, though most 
of what IS to be said in the present article may, 
viutatis mutandis, be consider^ applicable to the 
whole class of so-called ‘ reflex paralyses ’ 

Those who believe in the frequent existence of 
this form of paralysis are considerably less numerous 
than they were about forty years ago, when the 
notion of Its frequency and importance was warmly 
espoused by Brown-S^uard, at a time when the 
morbid anatomy of the spinal cord was very imper- 
fectly known. The number of competent observers 
was then smaller, and the difficulty in detecting 
morbid changes in this organ was also much greater 
than It is at the present time, when we are accus- 
tomed to employ more elaborate methods for its 
preservation and for its examination. Yet one of 
the strongest of the arguments brought forward m 
favour of the existence of * reflex paraplegia ’ was 
the absence of discovered lesions in the spinal cord 
in a class of cases reported upon by Stanley, in 
which paraplegia was associated with various mor- 
bid conditions of the urinary organs— cases, in fact, 
of the so-called * urinary paraplegia ’ And one of 
the main supports for the opinion of those who still 
believe in the existence ot a class of reflex para- 
plegias would even now lie in the absence, in cer- 
tain cases of paraplegia terminaUng fatally, of any 
actually discovered lesion. 

-^Etiology and Pathogenesis.— The interpre- 
tation of the paralyses of this class put forward by 
Brown-S^uaro was as follows : That an imtation, 
operating upon certain sensory nerves, produced 
ipprestioos whicli« after impinging upon the pro- 
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perly related grey matter in the spinal cord, are 
thence m part reflected along vaso-motor nerves 
regulating tne cahbre of certain blood-vessels which 
supply either (a) the portion of the spinal cord in 
relation With the paralysed parts, or else (b) the 
great nerves or the muscles themselves of the para- 
lysed parts. In either case this reflection of impres- 
sions resulting from irritation of sensory nerves, 
upon such special groups of vaso-motor nerves, is 
supposed to lead to a persistent spasm of the vessels 
which they innervate, so as to cause a continuous 
anaemic condition, either of certain vascular terri- 
tories in the spinal cord itself, or else of the related 
nerve-trunks and muscles In either case, too, the 
nutrition of the parts involved in this anaemia is sup- 
posed to suffer— so that their functions can no longer 
be earned on, or only in a very imperfect manner — 
and thus a more or less complete paralysis results, 
which is capable, however, of being mitigated from 
time to time, of actually intermitting, or indeed of 
being abruptly cured, according as temporary dimi- 
nutions or a complete disappearance of the onginal 
exciting cause may lead to a diminution or to an 
actual cessation of the supposed profound anaemia 
produced by the postulated spasms of vesseb. 
These are the theories upon which the doctrines of 
* reflex paraplegia * are based 

Among the sources from which the initial irrita- 
tion IS supposed to proceed, almost all parts of the 
body, internal as well as external, are included 
Thus irritative impressions, it is thought, may ema- 
nate from almost any part of the urinary tract — from 
the urethra to the kidney ; m other cases similar 
impressions may emanate from some portion of the 
female genital organs ; in others from the intestinal 
canal, owing to the presence of worms or some such 
persistent causes of irritation ; in others from some 
portion of the thoracic organs ; or, as it seems to be 
held, from irritated sensory nerves in almost any 
part of the body, whether situated near the surface 
or deep among the tissues. 

The assemblage of symptoms supposed to charac- 
terise these forms of reflex paralysis presents nothing 
like a distinctive mode of grouping. And of the 
several components of the group put forward by 
Brown-S^uard, as pertaming to one of the most 
typical varieties, namely, ‘ urinary paraplegia,* none 
can now have any pretensions to be r^arded as 
distinctive, excepting the alleged tendency of the 
paralysis to vary in degree with variations in the 
malady on which it is supposed to depend, tc^ether 
with Its tendency to spontaneous or easy cure co- 
incidently with or soon after the cessation of the 
urinary troubles, whatever they may have been. In 
harmony with this latter character also are the 
alleged facts that speedy cures have been brought 
about of cases of paraplegia, es^ially m children, 
after the expulsion from the alimentary canal of 
tapeworms or round-worms; or of cures of the 
same disease in adult females after the cessation of 
some uterme mflammation ; or of cures of a para* 
lysis of ocular muscles after the removal of some 
carious tooth which had previously been exercising 
an irritative influence upon branches of the dentia 
nerve. 

It would be useless to attempt to denv the exist- 
ence of such cases ; ther are theoretically possible. 
On the other hand, the writer is compelled to 
believe, after a very extensive experience^ that, U 
they exist, they can only occur as extremely lare 
eirents. 
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Although it is theoretically possible that an irri« 
tation of a sensory nerve may be reflected on to 
vaso-motor nerv^ so as to lead to arterial spasms 
in certain territories of the ^inal cord, or in certain 
groups of muscles, it is difiiicult here, as it is when 
postulated in explanation of other functional diseases 
of the spinal cora, to imagine that such a condition 
of spasm could maintained for weeks or even 
months. Nor, if it could occur for these prolonged 
periods, and to such an extent as to annul some of 
the most important functions of the spinal cord 
during this time, is it at all clear that the nutrition 
of the cord in the affected regions would not be 
seriously interfered with by such prolonged ansemia ; 
and, if so, the assumed speedy resumption of healthy 
functions pari passu with the diminution or dis- 
appearance of the vascular spasms would constitute 
another difficulty, since such speedy recovery would 
be scarcely compatible with the theory upon which 
the explanation of the disease is based. 

Again, it is almost certain that many of the cases 
formerly supposed to belong to this category of 
* reflex paralysis ’ had no right to figure therein. 
Cases of diphtheritic paralysis have been proved to 
belong to a different category ; and there is good 
reason to believe that in other instances the morbid 
conditions really existing as causes of the paral} sis 
have simply been overlooked, either because the 
appreciable changes were only slightly advanced at 
the time of the patient’s death (owing to the brief 
duration of the illness) ; or because of the want of a 
thorough examination of the cord, conducted with 
all netful aids, care, and expenditure of time ; or, 
finally, because the disease may have been in the 
peripheral nerves rather than in the spinal cord 
Itself. 

It seems clear, therefore, that the opinions of 
those who believe in the existence of * reflex para- 
lysis,^ and of * reflex paraplegia ’ in particular, stand 
much in need of further support and definition. 
Well-observed and well-recorded instances of the 
disease are urgently wanted, if ‘ reflex paraplegia * is 
to retain its claim to a place in our nosology. 

H. Charlton Bastian. 

29. Intermittent Paraplegia.— Synon. ; In- 
termittent Spinal Paralysis ; Fr. Paralysis Spinale 
Iniermitiente ; Ger. Intermittirende Paralysis 
Spinalis.~Very few cases of paraplegia of this type 
have been recorded, and it must also be a condition 
of extreme rarity. 

The earliest recorded example was made known 
by Romberg, and as this, both in its nature and its 
course, seems to have been a typical instance, it may 
be cit^ here. * A woman, sixty-four years of age, 
after being quite well the day before, was suddenly 
attacked with paralysis of the lower extremities and. 
of the sphincters. Sensibility was unchanged, con- 
sciousness clear, the temperature cool, pulse 80, small 
and empty, no pain in the spinal cord. The next 
day there was an astonishing change in the condi- 
tion. The patient could walk again and void urine 
voluntarily, and only complained of weakness in the 
leg^ The following morning there was paraplegia 
again, which had set in at the same hour as u lud 
done <^ys before. A third paroxysm was 
awaited,: which also set in at the appointed time,.' 
altbott^ without paralysis of the sphincters. Quinine 
eflected a nisld cute.’ / 

AdditiofiitLcasei have since been^reoiirded b^^Erb,) 
Hartwig, and other observers ; and the view now^ 


entertained concerning them is that they are due to 
multiple neuritis or to a multiple peripheral neur-' 
osis, rather than to any disease of the spinal cord 
itself. See Neuritis, Multiple. 

Any future cases should be observed and recorded 
with the greatest care. Meanwhile it must be re- 
membered that those already observed seem to 
have proved extremely amenable to the influences 
of quinine and of arsenic. 

H. Charlton Bastian. 

30. Functional Paralysis of Spinal Type. 

Synon. : Hysterical Parapl^ia. 

It is generally admitted that paralyses of the ‘ hys- 
terical ’ type more frequently belong to the para- 
plegic than to the hemiplegic variety. Even good 
observers, however, are rather too prone to look 
upon the terms ‘ functional * and ‘ hysterical ’ as 
interchangeable. This is apt to create confusion. 
Surely there may be functional paralyses which have 
no right, merely as such, to the appellation ‘ hys- 
terical. ’ Certain it is that in a considerable pro- 
portion of cases, which we seem justified in regard- 
ing as functional, there may be, apart from the 
paralysis, no symptoms or mental peculiarities which 
could be described as ‘ hysterical.’ 

This whole subject bristles with difficulties, for, 
as the writer has endeavoured to point out, the 
different forms of functional paralysis must be de- 
pendent upon faulty nutrition and faulty function- 
ing (apart from gross organic disease) of this or that 
territory of the brain, and probably also of this or 
that region of the spinal cord. This being so, func- 
tional paralyses should closely accord in their cha- 
racters with the forms of paralysis caused by actual 
gross lesions in different regions of the brain and 
spinal cord ; though the two classes may differ in 
severity and in curability — one or both. 

‘ Some appear to think (or their language seems 
to imply) that all cases of paralysis not due to a 
structural cause must be of a hysterical order ; and, 
as they believe hysteria to be due to a perverted 
activity of the brain, it perhaps never occurs to 
them to consider whether some of the cases of func- 
tional paralysis coming before them may not have 
their origin in a depressed or perverted activity in 
some portion of the spinal cord. For one or other 
of these reasons, it happens that up to the present 
time almost nothing has been said upon this subject ; 
so that no rules of any kind are laid down in our 
text-books to help us in distinguishing spinal from 
cerebral cases of functional paralysis.’ 

Symptoms.— It seems clear, however, that if 
there are in reality cases of functional paralysis of 
spinal typCf they at least could have no sort of right 
to be spoken of as * hysterical,’ seeing that hysteria 
is now generally admitted to be a functional disease 
of the Wain. The writer believes that such cases 
are to be met with not infrequently, and for the 
present he is disposed to range them tentatively in 
two classes, viz. 

A. Cases of the Spastic Type^ due to functional 
perversion or defect in some part of the pyramidal 
system of fibres in the spinal cord. 

B. Cases of the Flaccid 'Type ^ due to functiema, 
defect in the anterior com^ in certain segments of 
the ^inal cord. 

In both sets of cases there is mostly a complete 
absence of ordinaiv hysterical symptoms. , Instances 
of Class* A approximate somewhat in their ^ptoms; 
to those Of « spastic signal poralyits * ; that is,' 
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there is paresis or actual paralysis, with more or 
less of rigidity and exaggerated reflexes m the lower 
extremities Defects of sensibibty may or may not 
be present in the paralysed parts and over the trunk 
to a certain level, (hough the distribution of an- 
sethesia is often unequal on the two sides of the 
body. 

In Class B we have to do with c£tses of paralysis 
of flaccid type unassociated, it may be, with any 
diminution of muscular sense. But in other of 
these cases, where the functional defect is more 
diffused over the grey matter rather than limited to 
the anterior cornual regions, there may be a more or 
less marked impairment of common modes of sen- 
sibility, and possibly also some amount of diminu- 
tion of muscular sense owing to interference with 
Its afferent channels. It may, perhaps, be assumed 
that the functional defect in the anterior cornua of 
the cord is adequate to bring about a more or less 
definite paralysis, even though the defect may not 
be sufficiently severe to entail any special muscular 
atrophy 

Diagnosis — The characteristics of hysteria and 
of hysterical paralysis have been set forth elsewhere 
{see Hysteria) ; it must suffice, therefore, to say 
here that true hysterical paralysis (while it may be 
hemiplegic or paraplegic) is very frequently asso- 
ciated with a hemiansesthesia of cerebral type (m 
which the special senses are more or less involved), 
while there may be the association of hysterical 
convulsions, and more or less special mental pecu- 
liarities In the cases of functional paralysis of 
spinal type, however, with which we are now con- 
cerned, there is an absence of these associated 
symptoms, anaesthesia is not always present, and 
when It is it does not affect the head and face, with 
the special senses. Future investigation will pro- 
bably lead to the recognition of other more definite 
differences between these two classes of functional 
paralysis. 

In the diagnosis of these cases, reliance is always 
to be placed principally upon the absence of distinct 
evidence of organic disease such as would bt. fur- 
nished by muscular atrophy together with the elec- 
trical reaction of degeneration, by incontinence of 
urine or of faeces, and by the occurrence of bed- 
sores. The diagnosis has, in fact, to be made by 
way of exclusion ,* we must be satisfied that the 
symptoms in the case before us are not explicable 
by supposing the existence of any known organic 
disease of the spinal cord 

It may be said, moreover, that the cases of 
organic disease which are most likely to be con- 
founded with functional paralyses, whether of 
cerebral or of spinal type, are spastic spinal para- 
lysis, disseminated sclerosis, subacute or chronic 
spinal paralysis, Fnedreich’s disease, or the para- 
lysis associated with Pott’s disease. In many cases, 
however, such mistakes are made as much from the 
want of a sufficiently thorough examination of the 
patient, as from defective knowledge of the respec- 
tive characteristics of the organic diseases just 
named. 

Prognosis. — The prognosis is of course always 
very much more hopeful in functional cases than it 
would be in anything like corresponding cases due 
to organic disease. Tbe ultknate estaUishment of 
a cure may be considered the rule in cases of func- 
tional paralysis, of this as Well aft of other types, 
provided the cases come under systematic and 
efficient treatment; though the duration of the 
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disease must be considered to be altogether un- 
certain. Sudden cures are not to be expected in 
this class of cases as frequently as they are in the 
functional paralyses of cerebral type. For the most 
part they will require many weeks or months of 
continuous treatment before the patient slowly 
recovers. 

Treatment — This must be conducted upon 
very much the same principles that are ^piicable 
to the treatment of functional paralysis of cerebral 
type, so that details need not be here recapitulated. 
See Hysteria. 

H. Charlton Bastian. 

31 Paraplegia dependent on Idea.— 
Nature and ^Etiology.— This is a form of 
paralysis, of purely * functional * type» occasionally 
occurring m neurotic impressionable persons, and 
yet not dependent upon any ordinary hysterical 
condition. Attention was first called to such cases 
by Russell Reynolds, who cited among others 
a typical instance m which a young lady, while 
attending to a paraplegic father, amid the addi- 
tional anxieties consequent upon straitened cir- 
cumstances and the fatigues incident to teaching 
in order to obtain the bare necessaries of life, be- 
came at last, under the mfluence of long-conbnued 
strain, together with an abiding fear (inspired by 
actual physical weakness) that she herself was 
becoming paralysed, reduced de facto to this con- 
dition, as the final outcome of a slowly mcreasmg 
weakness 

Pathology — Such a condition may occur quite 
independently of hysteria, and be just as free from 
anything like conscious simulation or desire to 
exaggerate We cannot say positively that the 
state is induced by what is called * inhibition,’ or 
by definite vascular spasms such as are supposed to 
form one of the pathological bases of the class of so- 
called * reflex * paralyses, and yet both these modi- 
fying influences over the functionid activity of the 
spinal cord may be m part operative when imagina- 
tion, continuously excited in some one direction, has 
a tendency to pervert the functional activity of this 
portion of the nervous system. 

The same conditions that exist as more lasting 
states in these cases probably exist temporarily, 
under the influence of suggestion, m hypnotise 
persons. See Magnetism, Animal. 

Symptoms. — There is a paralysis of motion m 
the lower extremities, more or less complete, often 
partial, and generally without imphcation of 
sensibility. There is unabated control over the 
bladder and rectum 

Reynolds pointed out that, while such patients 
may be wholly incapable, when bidden, of ufbng a 
foot from the bed, they often find themselves able 
to turn or sit up without any assistance. And m 
slighter cases, though they may be unable to stand 
for a moment, such patients may yet be able to 
move the legs m any direction while m the m* 
cumbent position. 

Diagnosis. —The character of the paralvsis, and ^ 
its limitation m range, is thought to be of import- 
ance. But still more important is the estabhshment 
of the fact of the pre-existence of loog-GontHnied 
fears ox fancies (in a person of delicate or neurotic 
temperament^, of such a nature as^ to be in acetnd- 
ance with die patient’s n<iw-{uiatnt conditi^ 
combined with the absence of^att .signs podtMf 
indicative of anystnieh^ delsGtib the ififai^coial ^ 
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When such a condition exists (as it may) as a 
mere complication of an actually existing structural 
disease, the diagnosis becomes either impossible or 
extremely diifficult It is, in fact, only possible 
after prolonged observation and experience as to the 
course of the syn^oms. 

Prognosis. — The prognosis is extremely good if 
the nature of the malady be divined, and a right 
course of treatment adopted. Under such circum- 
stances, an almost complete cure may easiljr be 
brought about in a week or ten days ; but, failing 
this recognition, the morbid condition may, it is 
said, under ordinary treatment, persist for an almost 
unlimited period! 

Treatment.— -The practitioner must inspire the 
patient with confidence that the malady is curable, 
and surround her (or him) with cheerful, hope- 
inspiring attendants and influences. At the same 
time, with the view of supporting her confidence (if 
for no other reason), the muscles of the apparently 
paralysed limbs should be faradised daily, or re- 
course should be had to frictions or massage com- 
bined with passive movements. He must make the 
patient attempt to stand or walk, with the necessary 
support ; administer opiates, or bromide of potas- 
sium with chloral hydrate, to procure sleep, if 
necessary ; and carefully seek to restore the patient’s 
general n^tb and nutrition. In this class of cases, 
especially, it would seem probable that the in- 
fluence of ‘su^estion,’ if hypnotism could be in- 
duced, might be capable of producing an almost 
immediate cure. H. Charlton Bastian. 

32. Neurasthenia Spinalis. — Synon. : 
Functional Nervous Weakness of the Spinal 
Cord. 

Nature and A£tiolooy. — Under this name, 
descriptions have been given of a combination of 
symptoms not infrequently met with in males as 
well as females, but more especially in the latter. 
They are suppo^ to represent a condition of ex- 
treme nervous debility, coming on obscurely, or 
at all events not as a sequel of some previous 
severe illness or shock. Still the symptoms met 
with often approximate closely to those pertaining 
to a state of convalescence from some serious febrile 
illness; and are not at all unlike some of those 
which may follow concussion of the spinal cord. 

Such eymptoms, when occurring independently, 
are most prone to show themselves in those who 
are aatorall^ of a neurotic temperament. They 
may be excited by over-fatigue of various kinds, 
especially when this has been coupled with disturbed 
sleep for some time. Prolonged exercise or mental 
overwork may have been the particular exciting 
cause of ^igue ; though perha^ much more fre- 
quently this is to be found in sexual excesses (of a 
natural or unoatuial order), either extending in the 
form of habitual indulgence over a considerable 
period, or as more isolated but marked excesses* 
At other times, ^ptoms of neurasthenia spinalis 
set in after influenza, or without obvious provocatives 
of any kind. 

Pathology*— C oncerning the actual cause of 
spinal neurasthenia little or nothing c*" be said* 
Smnetfa nei ri iere may be the co-eaustence of distinct 
cerdbial fynpComs of an analogous type ; though on 
other • o cri iri oM the i^rmptoms are more purely 
spinal* Tfals^inalady is perhaps capable of being 

indiHMid bfwim Altered moleculAr lUtesand actioiif 
of the fisw e^etom enta cf the spinal cord* Akindof 


persistent condition of fatigue exists. Although 
some may imagine the existence in these cases of a 
more than usually ansemic condition of the spinal 
cord, of this, as a fact, there is no evidence. To 
speculate upon other modes in which such a set of 
symptoms might be brought about would, in the 
present state of our knowledge, be of little service. 
There is, however, the possibility that this morbid 
condition may be due in the main to a functional 
disease of the cerebellum— especially if the views of 
Rolando and others, as to the functions of this great 
organ, should prove correct even in part. 

Symptoms. — A feeling of utter weakness and 
prostration, induced by even the smallest amount of 
muscular exertion, is the central symptom, though 
this is usually associated with coldness and more or 
less numbness of the extremities. The knee-jerks 
are commonly much exaggerated, and when the 
tendons are struck there is generally more or less 
starting in other parts of the body. Pains, too, 
may be felt in the muscles of the limbs and in some 
parts of the back, though there is commonly no 
tenderness over any part of the spine. These 
symptoms may be unusually distinct after any 
activity of the genital function, and they may then 
be associated with extreme wakefulness, or some- 
times with protracted inability to sleep. Occa- 
sionally, and especially when this latter symptom 
is not present, the patients may present a florid and 
fairly healthy appearance, strangely at variance with 
the extreme debility complained of. 

Diagnosis.— »The points of greatest importance 
are the existence of extreme weakness, with no 
evidence of anything like actual {»ralysis, or indeed 
of any symptoms which would indicate an actual 
structural disease of the spinal cord. This being 
so, and diabetes being also eliminated, we may 
oftentimes (and especially where the existence of 
one or other of the above-mentioned exciting causes 
has been established) pretty confidently conclude 
that we have to deal with what is here named 
* neurasthenia spinalis.’ 

Prognosis. — A relief of this condition is ulti- 
mately to be looked for under the influence of rest 
and suitable treatment ; but in r^ard to the rapidity 
with which any such amelioration of the patient’s 
symptoms is to be brought about, great differences 
exist in different cases. Weeks, months, or even 
years may be required before a natural amount of 
vigour is restored. 

Treatment.— Rest, especially in the direction 
of previous excesses, is the first and indispen.sable 
requisite. Every effort should be used to obtain 
regular and sound sleep. The action of these potent 
restoratives should be supplemented by a generous 
and easily assimilable diet, together with a moderate 
amount of stimulants. Hypophosphites of the 
alkalis with iron and small doses of strychnine 
(which may be conveniently given in the form of a 
syrup) often prove decidedly beneficial An abund- 
ance of fresh air is desirable, and especially that of 
elevated and bracing situations. Daily frictions and 
massage, aided by stimulating saline baths, may 
also prove to be of much use ; while in the more 
severe cases a complete course of Weir- Mitchell 
treatment is indicated (p. 1073). 

H* Charlton Bastian. 

33, Toxic Spinal Paralysis. — Under this 
name it will be right to refer to a cIsm of oaies of 
paraiflegia produM by poisooi of varioot kinds. It 
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institutes a somewhat heterogeneous group, con- 
cerning which our knowledge is still very defective. 

Of the toxic agents taken into the body, and 
capable of entailing a paraplegia, some are minerals 
such as arsenic and lead ; others are of vegetable 
origin, such as aconitine, conme, veratnne, prussic 
acid, ergot, and alcohol ; while others again 
are of animal origin. In the majority of cases, 
their action as * causes * is not sufficiently potent to 
lead to paralysis as anything like an invariable 
effect. They need the concurrence of other favour- 
ing circumstances, probably in the mam intrinsic ; 
but under the combination of conditions thus 
resulting a paraplegia may be induced. It is only 
in this attenuated sense that the above-mentioned 
poisons are to be regarded as ‘causes* of para- 
plegia They ought perhaps, from this point of 
view, to be consioered as predisposing ratner than 
as exciting, and in no case as proximate, causes of 
paraplegia 

Moreover, investigations that have been made 
during the last few years have shown that these 
various poisons act more powerfully upon the 
peripheral nerves than upon the spinal cord itself. 
So that cases of paralysis due to lead, arsenic, or 
alcohol, may be in the main occasioned by changes 
in the peripheral nerves Neuritis, Multipi e), 
although some changes in the spinal cord may also 
co-exist, which vary in their nature in different 
cases They mostly take the form of atrophy of 
the ganglion-cells in the anterior cornua, with some 
amount of surrounding sclerosis, though occasionally 
minute foci of softening may be met with. 

Besides the more specific effects of lead in pro- 
ducing the above-mentioned changes in the peri- 
pheral nerves and spinal cord, it commonly induces 
a condition of lowered vitality which favours the 
development of degenerative conditions in the spinal 
cord. In such cases it can generally only be con- 
sidered as one among other determining conditions, 
tending to bring about some form of paralysis In 
this way It has seemed to the writer to be occasionally 
one of the concurrent causes in the production of 
primary lateral sclerosis and of progressive muscular 
atrophy. 

Ttiese considerations will help to account for the 
fitful and irregular manner in which arsenic, lead, 
or alcohol (and probably to a similar extent other 
toxic substances) give rise to paraplegic symptoms 
in those who have taken them to excess. Thus, 
according to Tanquerel des Planches, out of 200 
cases of lead poisoning, in only fifteen did the para- 
lysis implicate the lower extremities ; and in only 
one of these did it occur as a distinct paraplegia 
This case might, therefore, have been a coincidence 
rather than a definite result of the taking of lead. 
Again, in regard to arsenic, it is true that in 
certain cases Orfila observed paraplegic conditions 
in dogs which had taken large Quantities of this 
drug, but such s^ptonis dependent upon actual 
disease of the spinal cord would seem to be met 
with only occasionally as a result of acute arsenical 
poisoning in man, and with equal rarity m those 
who habitually consume Urge quantities of this sub- 
stance. On the other hand, the recent emdemic of 
multiple peripheral neuritis in the North of £n|^- 
land, caused oy the consumption of beer contami- 
nated with arsenic, has abunaantly demonstrated its 
capacity for the production of paralysis by causing 
neuritU— especially when taken in association with 
.alcohol $ 9 $ pp. X077, 1078, and xio^ 
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The notion was advanced by MoSoU that a 
certain class of poisons, which own the common 
property of being ‘ depressants of the circulation,* 
nave a tendency to paralyse the hind-l^ rath^ 
than the fore-le^ of animals. In this ^oup are 
included aconitine, conme, and posubly also 
veratnne, chloral hydrate, and prussic acid. He 
was of opinion that these dru^ act by causing 
further impediments ‘to the exceedingly and 
peculiarly difficult blood-supply of the caudal end 
of the spinal cord.’ It should be borne m mind 
that extreme feebleness of blood-current is of itself 
a common cause predisposing to the occurrence of 
thrombosis both in arteries and m veins, and that 
such a condition may intervene in some of these 
cases of poisoning, and lead to the development of 
paraplegia. This would enable us to account for 
the otherwise inexplicable fact of the mamtenance 
of the paralysis long after other effects of the poison 
have passed away 

Prognosis and Treatment —The prc^osb 
in this class of cases is generally good. Often, 
indeed, the mere cessation from the consttmptVHi 
of the poison, aided by favourable conditions for 
the maintenance of the general health, suffices to 
restore the patient to health In the more severe 
cases, however, the treatment has to be prolonged, 
and we must avail ourselves of all the local measures 
indicated in the article Neuritis, Multiple, m 
order to bring about a very gradual restoration of 
the patient’s strength. 

H. Charlton Bastian. 

SPINE, Disease and Curvatures of.— 
Synon Fr Maladies et Courbures du Rhachis \ 
Get Krankhexten und Krummungen des Ruck- 
grates 

The structures composing the vertebral column 
are subject to disease such as is met with m other 
parts of the body where similar structures exist. In 
this article will be desenbed tubercular canes, by 
far the most common affection of the spine, 
syfffiilitic disease, acute osteo-myelitis, tumours of 
the bones, and lateral anterior and postenor curva- 
ture Angular curvature, which is merely a symptom 
of tuberculosis, or more rarely of syphiJiUc or 
malignant destruction, of the bodies of the vertebue, 
IS described under Tubbrcuijir Caries. 

Caries of the Spine — Synon. • Pott’s Dis- 
ease ; h r MeU vertebral de Pott ; Ger Du Potliscke 
Krankhett 

Definition. — A dcstrucuve disease of one or 
more of the bodies of the vertebrae and their mter- 
vertebral cartilages, frequently leadii^ to angular 
deformity of the spine in consequence of the bodies 
of the vertebrae awve and below the seat of the 
disease falling together 

^Etiology. — Spinal canes is nearly always of 
tul^rcular origin. It is occasionally due to acute 
osteomyelitis or the breakmg down of a iqrphthtK 
gumma The disease may occur at any ag^ but is 
most common in childhood. It may be cooked to 
one vertebra or may spread to the neigliboaiiiig 
vertebrae, or several vertebrae may beiumultai&eoualy 
affected. The onset can freouendy be tiaoed to a 
slight strain or other injury of the vertebral cojumn. 
The tubercle-bacillus, as in tuberculosss o| other 
bones, commonly affects the actively jpEowiag and 
vascular bone beneath the epiphyiiai discs or>iate 
case of adults, the deeper or osteogeoetlc hifffi of 
the periosteum ooveniHi the aiittilQvpQi^ the 
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vertebral bodies. In rare bstances the periosteum 
of the posterior part of the bodies is affected. As 
the result of the bacillary invasion » granulation* 
tissue is formed smd the bodies of the affected ver- 
tebrae and the neighbouring intervertebral discs are 
graducdly destroyed in the way described under 
tuberculosis of bone (p. i68). At this st^e the 
disease may cease and the granulation-tissue undergo 
ossification, causing ankylosis of adjacent vertebrae 
without any angular deformity. More commonly, 
however, the mnulation-tissue, having destroys 
the osseous trabeculae, caseates and breaks down, 
forming a tubercular abscess. If the process has 
been very acute a large portion of the cancellous 
tissue may die en masse, forming sequestra {caries 
necratica). In any of these cases angular deformity 
may be the result, since, partly by its own weight 
ana partly by the dra^ng of the abdominal 
muscles, the upper portion of the spine thus under- 
mined Mis forward at the seat of the disease, and 
forms an angle with the lower portion. In conse- 
q^uence of the patient’s efforts to hold himself up- 
nght the normal lumbar and cervical curves, when 
the disease occurs in the dorsal re^^ion— the com- 
mon situation — will be greatly increased, the 
angular projection being thus thrown backwards and 
the well-known * hump-back ’ produced. Should 
an abscess have formed, its contents may undergo 
changes similar to those occurring in other regions 
(p. 9). Thus it may dry up leaving a caseous mass, 
or it may extend down the spine on one or both 
sides of the anterior common ligament, or more 
rarely make its way into the spinal canal. In the 
cervical region the abscess usually points at the 
back of the pharynx or at the side of the neck ; in 
the lower dorsal and lumbar regions it either makes 
its way posteriorly between the last rib and crest 
of the ilium as a lumbar abscess, or it follows the 
course of the psoas muscle, forming an iliac or psoas 
abscess {^ Pharynx j and Psoas Abscess). 
Occasionally and especially in the upper dorsal 
r^on it may take a circuitous course, for example, 
tracking along a rib towards the sternum or between 
the abdominal muscles, when it may open at the 
umbilicus, or may enter the pelvis, pass through 
the great sciatic notch, and point in the gluteal 
region, or ma^ track down by the side of the rectum, 
forming an ischio-rectal abscess. When the dis- 
ease Mgins or extends posteriorly, a tuberculous 
collection may form beneath the posterior common 
ligament ; the inflammation may then involve the 
dura mater, setting up a pachymeningitis ; in either 
instance a temporary or permanent paralysis may 
ensue from pressure on the cord. The anterior 
motor column being nearer to the seat of the disease, 
paralysis of motion is much more common than that 
of sensation. In rare instances the cord itself may 
become involved in the inflammation and undergo 
softening leading to permanent parapl^ia. 

Symptoms. — In the earlier stages otspinal caries 
the syinptoms arc often obscure and an absolute 
diagnosis may be impossible. By the time an 
angular projection has formed, the disease is obvious, 
bot to wait for this is to nullify the advantage of 
m ^ early diagnosis, namely, the prevention, by 
judidoiis treatment, of any deformity. Pain on 
movemeBt and pain on pressure over the spinet of 
the vertebiise, although not conclusive signs, are of 
material whm taken in conjunction with 

r^idity of deitiiiii portions of the spine due to mus- 
cular conttMCtion calculated to prevent movement 


and consecmently pain at the diseased spot. The 
presence of /am mav be detected by percussing or 
pressing on the heaa, on the shoulders, on the head 
of the rib or over the diseased spot, or it may be 
elicited by certain movements of the body. It may 
be felt at the diseased spot or may be referred along 
the course of the spinal nerves to various regions 
according to the situation of the disease. Pain on 
motion may be elicited b)r asking the patient to 
stoop, hyper-extend the spine, rotate and bend the 
body suddenly from side to side, or to rise on 
tiptoe and suddenly come down on the heels. If a 
patient can jump without pain from a chair or low 
Stool he is almost certainly free from caries of the 
spine. For the detection of rigidity the patient may 
be put through certain movements, or tne apices of 
the spinous processes may be dotted with an aniline 
pencil while he is in the prone position, and a note 
taken whether these marks are approximated when 
he stands upright. Rigidity is an early sign in the 
cervical region, moderately early in the dorsal re- 
gion, and late in the lumbar. 

In the upper cervical region a constrained and 
fixed position of the head always exists in the early 
st^es of the disease, and the patient, finding a 
difficulty in keeping the head erect, acquires a habit 
of supporting the chin upon the hands with the 
elbows resting on a table or chair. The neck is 
held ri^dly. The patient, if asked to look round, 
turns his whole body rather than his neck. When the 
occipito atlantal joint is affected, the rigidity may 
be detected by the inability to nod the head ; when 
the atlanto-axial, to turn the head from side to side ; 
and when in the next succeeding vertebrse, to hyper- 
extend the neck. The pain is increased by bending 
the neck forwards and rolling the head from side to 
side, but is relieved by supporting the chin with the 
hand. The pain radiates along the course of the 
sub-occipital, great occipital, and great auricular 
and descending branches of the cervical nerves, 
giving rise to occipital headache and pain in the 
lower part of the neck and upper part of the 
chest. 

In the lower cervical and upper dorsal region 
there are no very distinctive symptoms, but pain or 
tingling may be felt in the shoulders, arms, and 
even fingers, being reflected along the nerves given 
off from the brachial plexus. In children there 
is sometimes a troublesome cough, which has been 
attributed to reflex irritation of the recurrent 
laryngeal nerve. Some rigidity of the muscles in 
the posterior triangle may be detected. 

In the mid-dors^ region the absence of symptoms 
in the early stages is most marked owing to the 
comparative immobility of this portion of the spine 
and the absence of any muscular attachments of the 
bodies of the vertebrse. Local pain and pain on 
rcussion are sometimes present. The pain may 
felt along the course of the intercostal nerves or 
over the sternum. The patient moves about slowly 
and cautiously, and generally rits with his arms ex- 
tended and his hands resting on a chair to relieve 
the dorsal vertebrae of the superincumbent weight 
and to assist breathing ; or walks about supporting 
the spine by placing his hands on various portions 
of furniture. If a child, soon gets tired of play 
and lies about on the floor.. 

In the lower dorsal and upper lumbar regim 
there may be pain in performing the various move- 
ments in which the psoas muscle is brought into 
play, such as stooping in drawing on stockings or 
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lacing bootSi lifting even a light weight from the 
ground, going up and down stairs, riung suddenly 
From the noriKontal to the sitting or standing posi* 
tion, and in turning suddenly from the back on to 
the abdomen while lying down. If asked to pick 
up anything from the floor the child does not oend 
his back ; he places his hand upon his knee to sup 
port the spine and reaches the ground by bending 
nis legs wnile holding his back straight. If asked 
to turn round he rotates the whole body, not the 
back. The pain may be transmitted along the lower 
intercostal nerves to the umbilicus, and the child 
complain of stomach-ache (pain on both sides of the 
abdomen is most characteristic of spinal canes), or 
it may be transmitted along the course of some of 
the nerves coming off from the lumbar enlargement 
to the front of the thighs or even to the knee or 
foot by the long saphenous nerve. 

Diagnosis. — In the early sts^es canes must be 
diagnosed from rheumatism, neuralgia, and lumb^o. 
The history of former attacks of a like nature, and 
a careful consideration of the signs above given, 
will usually serve to distinguish them Hystena 
may simulate caries, but the absence of rigidity, 
the complaint of pain at different spots at dmerent 
times, the effect of pressure in producing squirming 
movements instead of rigidity, the presence of other 
signs of hystena, the evident absence of suffering 
on watching the face at the time that much pain is 
said to be felt, are the points to be attended to 
Careful percussion and auscultation of the chest 
and abdomen will exclude aneurvsm From a 
gumma or malignant disease leading to breaking 
down of the nrertebral bodies, tubercular canes 
cannot at first be diagnosed, as all three give nse 
to the same sjrmptoms, but the presence of other 
signs of syphilis, congenital or acquired, will pomt 
to a gummatous ongin The age of the patient, 
the history or presence of a pnmary carcinoma or 
sarcoma in other regions will raise a suspicion of 
malignant disease ; while rapidly increasing pain 
and paralysis, in spite of rest, wasting, and later, 
perhaps, evident swelling at the seat of the disease 
will soon clear away the difficulty. See also Psoas 
Abscess 

In the later stages, when an angular projection 
of one or more of the spinous processes has taken 
place, the diagnosis as a rule is evident It should 
not be forgotten, however, that the disease may run 
its course, even to the production of paralysis or 
the formation of an abscess without any angular 
projection Conversely the normal prominence of 
the spinous processes of the seventh cervical, first 
dorsal, eighth and ninth dorsal, and lower dorsal 
and upper lumbar vertebra may be exaggerated. 
The projecuon, when occumng in the lower cervical 
and upper dorsal vertebra, may be due to a natural 
conformation and family peculianty, as we see in 
some short-necked and round-shouldered persons ; 
It is sometimes accompanied by local pain on pres- 
sure or percussion, tne pain extendmg along the 
shoulders and down the arms, thus simulating to 
some extent cervical caries. A projection of the 
lower dorsal and upper lumbar vertebra is not 
uncommon in girls, and when combined with back- 
ache, muscular debility, and neuro-mimesis may be 
mistaken for spinal caries, especially when through 
the rubbing of the clothes a callosity of the skin or 
an inflamed and tender bursa has mrmed ovtt the 
prominent spine. In such ctsesi however, the 
tenderaesiaod swelling will be quite superficial and 


the spine mobile. In rickets, again, the kyphotte 
curve may be distinguished from the angular pro- 
jection of caries bpr the projection bdng more 
uniform and involving several vertebrae instead of 
being sharp and angular, and localised to one 
vertebra, as is usually the case in caries. The 
kyphotic curve of nckets, moreover, disappears 
more or less completely when the child is held up 
by Its arms ox extendi across the nurse’s knees in 
the prone position ; and he does not resist or cry 
on making these manipulations In caries, on the 
other hand, the projection docs not disappear, and 
the lumbar spme if affected will become rigid on 
pulling the legs, the manipulation evidently givmg 
pain In the rare cases in which the SfMnal canes 
depends upon a gumma in the vertebrae there will 
be other evidence of syphilis, congenital or acquired, 
which will set the diagnosis at rest 

Course, Duration, and Terminations. — 
Like other tuberculoses, tubercular canes of the 
spine usually runs an insidious course Within a 
I^nod of from six to nine months the angular 
curvature is generally produced If the case pro'- 
ceeds favourably without external abscess or para- 
lysis, sound bony ankylosis takes place in about 
three years When abscess or paralysis occurs the 
period of recumbency has frequently to be pro- 
longed to five or more years Paralysis under 
complete recumbency usually passes off in about 
two years Should death occur, it may be due to 
septic absorption, and hectic or lardaceous disease 
from a neglected spinal abscess ; to paralysis due to 
pachymeningitis and softening of the cord; or to 
dissemination of the tubercle to the lungs, brain, or 
peritoneum. 

If the case is neglected, especially when the 
disease is in the cervical or upper dorsal region, 
some weakness of the lower limos is noticed with 
increase of the knee-jerk and possibly ankle-clonus ; 
while, later, complete loss of motion may ensue. 
Sensation, however, is rarely affected, nor is the 
bladder or rectum usually involved. 

Prognosis — When the disease has been dia- 
gnosed early, and the patient can be placed abso- 
lutely recuml^nt under the best hygienic conditicms, 
perfect recovery may be hoped for without any 
angular deformity, paralysis, or abscess. When 
angular deformity has already occurred a good 
recovery may still be obtain^ under judicious 
treatment, but the angular projection will be perma- 
nent unless the risky process of forcible or mechani- 
cal straightening is undertaken The same with 
regard to paralysis —this will usually completely dis- 
appear after a long period of ab^lute rest For 
the prognosis when aWess has occurred see Psoas 
Abscess. 

Treatment. —The local treatment in the eariier 
stages is directed towards keeping the diseased 
vertebrae at rest, and in removing the superincum- 
bent weight of the spine from the diseased spot. 
These objects are best attained by absolute recum- 
bency combined in some cases with fizadon of the 
spine by some form of mechamcal contrivance, or 
in other cases by extension and counter-extension of 
the spine. The patient may be in the supine at in 
the prone position, either on a firm mattress or on an 
ordinary Instead with a low pillow, or on a ^ledkl 
spinal couch. The supine po^doo U, at n 
the more comfortable. He ^uld on no aMaiil 
be allowed to raise himsdf. In the cast of a diSNl 
it may be ncoessarjr to apply a skntp aotidis ^ 
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chest and around the arms. For the fixation of the 
spine during the period of recumbency the writer 
to laigely used, especially in children, what is 
known as a double Thomas’s splint The splint is 
placed next the skin so as not to require removal 
while the child is washed and dressed. It not only 
fixes the spine and takes off the weight of the head 
and upper limbs, but also fixes the lower limbs, and 
thus prevents the psoas muscles from dragging on 
the lumbar vertebrse. In this apparatus the patient 
can be carried about, and as the acute stage passes 
off, the upper end can be gradually lifted up so that 
the patient can lie in a slanting position and see 
what is going on around him. 

When the disease is in the upper cervical r^on 
during the p>eriod of recumbency, which is here 
absolutely essential in the acute stipes, no pillow 
whatever should be employed ; the head should be 
immovably fixed by sandbags, and should never be 
raised for feeding or any other purpose, to avoid 
the risk of the spinal ligaments giving way, and of 
the upper vertebrae slipping forward on the lower 
and so compressing the spinal cord and possibly 
causing paralysis or even sudden death. In place of 
sand-ba^ the head may be fixed to the double 
Thomas’s splint by suitably adjusted straps, or a 
cervical collar may be applied. In some cases of 
disease of the cervical and upper dorsal vertebne 
extension of the head may be employed in conjunc- 
tion with absolute recumbency, the extension being 
applied by means of a weight and pulley fixed to the 
end of the bedstead or spinal couch. Absolute re- 
cumbency when properly carried out offers the best 
prospect of preventing serious angular deformity and 
paralysis or abscess-formation. Roughly speaking, 
this position should be maintained for six to twelve 
months. When the acute symptoms have subsided, 
a spinal support or poroplastic felt jacket or plaster- 
of- Paris case should be applied till the vertebrae have 
become consolidated, the patient in the meantime 
being allowed to take a ^dually increasing amount 
of exercise, though at first being kept recumbent 
(with the apparatus on) the greater part of the day. 
Very numerous varieties of spinal supports have 
been invented. Of these the best, perhaps, con- 
sists of a pelvic plate which fits over the sacrum 
and neighhouring parts of the iliac crests, and two 
a{n%ht steels moulded to the shape of the back on 
side of the spine, and ending above in a 
scapula- plate, from which straps are carried under 
the axilla and over the shoulders back again to the 
plate. This form of apparatus possesses the advan- 
tage that the chest is lat free, and the movements 
of respiration are not confio^. It is somewhat 
heavy, however, and a little difficult to keep 
properl V adjusted. The poroplastic felt jacket is 
made cf porous felt impregnated with certain gums. 
The jacket is made to measure, and when about to 
be applied is put in a steam oven to soften the 
gums. While hot it is moulded to the ^ure. On 
(^ling, it retains its shape. During its applica- 
tion the patient is gently suspended by a pulley- 
apparatus fixed by suitable straps to the he^ and 
under the axilla, the heels barely touching the 
floor. 

A plastex-of'Paris case is applied either with the 
padeDt suspended or in the recumbent position In i| 
nammock’ai^ratus* A skin-fitting vest first put 
m and with a pencU at the line of the 

axilla to indicate the upper limit of the jacket. 
llaster-of-Fuis bandages next woond sound 


and round the trunk till a sufficient thickness is 
obtained, perforated strips of tin being inserted 
vertically toween the layers of the bandage to 
further stren^en it. When finished the case 
should reach from just below the pencil line to the 
crest of the ilium, but should not reach to the 
fi^eat trochanter and pubes. A folded silk hand- 
kerchief is placed over the abdomen during the 
application, and removed afterwards so as to ensure 
a space for abdominal respiration. When the 
plaster case is dry it may be sawn down the front, 
carefully stretched open and removed, and the 
fronts edged with leather and perforated with eyct 
let holes, so that it can be worn laced up and taken 
off from time to time for purposes of cleanliness. 

During the last few years forcible straightening 
of the spine when angular curvature has occurrea 
has been reintroduced by (Dalot, and has been 
extensively practised. Extension is made on the 
arms and legs, and direct pressure at the same time 
applied to the prominent vertebrae; a plaster of 
Paris or poroplastic jacket is then applied. The 
effect of this treatment is, of course, to tear asunder 
the approximated vertebrae, leaving a gap which 
can at the best be only very slowly filled up. The 
method is not unattended by risk, abscess, para- 
lysis and even death having followed its use. 
There is always the further chance of a relapse 
from the vertebrae again falling tc^ether as soon as 
the patient gets about. In place of forcible exten- 
sion, Taylor of Baltimore recommends mechanical 
extension of the spine by means of an instrument 
which he calls a kyphotone, and claims that in this 
way in suitable cases the hump can be made to 
disappear without the risks attending forcible exten<< 
sion. 

Where paralysis has occurred in consequence of 
compression of the cord by inflammatory effusions 
or tuberculous collections, laminectomy may in some 
instances be successful in removing the source of 
pressure, but as a rule the paralysis passes off if the 
patient is kept perfectly rigid and recumbent for a 
sufficiently long period. The indications for lamin- 
ectomy may be said roughly to be persistent para- 
lysis in spite of recumbency and fixation of the 
spine, impairment of sensation as well as of motion, 
contractures or rigidity of the muscles of the lowes 
limb, implication of the bladder or rectum, in- 
tractable cystitis, secondary chest-troubles, and 
severe pain. The operation should not be under- 
taken when there is evidence of general tuberculosis 
or extensive spinal meningitis. 

It may sometimes be possible to evacuate tuber- 
culous collections or remove a seauestrum bv 
working towards the front of the vertebrse througa 
a suitable incision. Thus in the neck the disease 
may be reached by an incision made along the line 
of the sterno- mastoid ; in the dorsal region the 
affected vertebrse may be exposed by resecting the 
necks of several ribs and working backwards behind 
the pleura ; in the lumbar region the incision is- 
made vertically over the transverse processes, and 
the dissection carried down between the lumbar 
muscles towards the bodies of the vertebrse. 

Acute oeteo-myelitie of the spine is aa 
acute infective inflammation attacking any portion 
of the vertebrae. 

For a general account of tbit affection see Osteo- 
myelitis, p. i66, All that need be said here is 
that suppuratum always takes place. The pus may 
make tit way forwards into the pharynx (retro^ 
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pharyngeal abscess), thorax or abdomen (mediastinal 
and poas abscess), backwards into the cervical, 
dorsal or lumbar region, or into the vertebral canal, 
giving rise to inflammation of the membranes and 
cord. The general symptoms are those of osteo- 
myelitis elsewhere. The local symptoms are pain, 
tenderness, and later abscess-formation about the 
affected vertebrae. The sudden onset and acute 
course distinguish it hrom tubercular caries. The 
treatment consists in recumbency and fomentations 
to relieve pain. It is apt to terminate in septi- 
caemia and py%mia. Hence, as soon as there is 
local evidence of pus-formation free incisions should 
be made. 

Osteo-arthritin. — Synon. . Rheumatoid ar- 
thritis. 

Pathology.— Osteo-arthntis may be inct with 
in the spine after middle life, and, as in other 
structures, ultimately leads to absorption of the 
intervertebral cartilages, the production of osteo- 
phytes upon the vertebral bodies, ossification of the 
ligaments, and destruction of the mterarticular 
joints, thus leading to complete bony ankylosis of 
the spine 

Symptoms.— The patient has a stooping gait 
owing to the backward curvature, and kyphosis of 
the spine, which is rigid and immovable ; and com- 
plains of pain in the back, which is worse at night 
and in damp weather and moist climates. Should 
the articulations of the ribs with the vertebrae become 
affected, the movements of the chest are impeded, 
the breathing becomes abdominal, and pulmonary 
symptoms supervene The treatment is that for 
osteo-arthntis in other situations 

W. J. Walsham. 

SPINE, Curvatures of — Four forms of curva- 
ture of the spine are described . (i) lateral curvature 
or scoliosis , (2) posterior curvature or kyphosis ; 
(3) antenor curvature or lordosis , and (4) angular 
curvature or spondylitis, which is a sequel of tuber- 
culosis, or more rarely of syphilis or malignant 
disease. 

In the normal spine the thoracic or dorsal curve, 
which has its convexity backwards to increase the 
capacity of the chest, depends upon the shape of the 
bodies of the vertebrae, while the lumbar and cervical 
curves, which are convex forwards to compensate for 
the backward thoracic curve, depend upon the shape 
of the intervertebral cartilages. Lateral curvature 
is due primarily to one-sided compression of the 
intervertebral cartilages ; kyphotic and lordotic 
curves primarily to compression of the posterior or 
antenor part respectively of the intervertebral 
cartilages ; and angular curvature to carious de- 
struction of the bodies of the vertebrae whereby the 
vertebrae above fall forwards on to the vertebrae 
below and the projecting spinous processes produce 
the angular proiectioo. 

1. Lateral Curvature of the 8plne. 
Synon. : Scoliosis ; Fr. Sco/ufse; Ger. S€iiluk$ 
Rtickgratsmrkrummui^ 

Definition.— A deformity in which the bodies 
of the vertebrae deviate laterally, and at the same 
time undergo rotation on their vertical axes. 

iETlOLOQY. — The causes of lateral curvature are 
local and constitutional ; these are generally 
combined. The local cause of lateral curvature 
be laid to be any mechanical oondition that 
inauoes a long-continued unequal compresdon of 
the interverteml o^rtilagea and bodies of the 
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vertebrae. In the majority of cases these mec h a ni cal 
conditions are associate with sedentary habits, 
rickets, muscular debility, relaxation of the liga- 
ments, and a softened state of the bones, the spne 
being thus rendered less resistant to injunous 
mechanical pressure. Indeed the constitutional con- 
ditions may be the chief factors, and it may be diffi- 
cult to trace the deformity to any special mechanical . 
cause When there 4s no evidence of any muscular 
weakness, the curvature is generally confined to 
the lumb^ region and dependent upon obliquity of 
the pelvis ; in these cases it rarely assumes the grave 
pro^rtions met with where debilitating influences 
are important factors. Lateral curvature is more 
common in girls than in boys, and frequently com- 
mences dunng a penod of rapid growth or of con- 
valescence from some illness. It can frequently be 
traced through two or three generations, and may 
occur in several members of the same frmily. Very 
rarely it is congenital and dependent on malforma- 
tion of the bodies of the vertebrae. 

The mechanical causes may be classed as 
follows (i) Permanent or habitual obliquity of 
the pelvis due, for example, to mcquality of the 
length of the legs, knock-knee, flat-foot, congeni- 
tal dislocation of the hip, standing on one leg, or 
sitting cross-le^ed ; (2) A one-sided position of 
the b^y such as was assumed in the old-fashioned 
method of writing, or when sitting for long penods 
at low flat-topp^ desks and on stools without 
backs ; or such as is entailed by employments 
necessitating the carrying of heavy weights m one 
hand, or the use of one arm, as m b^k-foldmg, 
feather-curling, ironing, violin-playmg, and carrying 
heavy children ; (3) Contraction of the stemo- 
mastoid m congenital wry-neck ; (4) Unilateral 
paralysis of the spinal muscles due to polio- 
myeUtis. 

Anatomical Characters. — As the result of 
the long-continued unequal compression the car- 
tilages, and later to a less degree the bones, be- 
come wedge-shaped and the spme consequently 
assumes a Uteral curve. While, however, a curve 
IS thus being produced, say, in the dorsal region 
with Its convexity to the n^bt, a secondary com- 
pensating curve is also being produced m the 
lumbar region, and to a less extent m the cervical, 
with the convexity to the left, in order to mamtain 
the equiUbnum of the body. Comcidently with 
these changes the vertebrae undergo rotation on 
their vertical axes, so that while the anterior sur- 
&ce of the body is directed towards the convexity 
of the curve the sfunous processes are directed to- 
wards the concavity, the transverse process oa the 
convex side being earned backwards, and the 
transverse process on the concave side forwards. 
Hence in aadition to the lateral deviation formu^ 
the so-called pnmary and secondary or compensating 
curves there is in the later stages a ^neiai rotation 
of the vertebrae upon themselves, giving the spine 
a spually-twisted appearance. In severe cases thia 
rotation may extend to a quarter of a circle in the 
centre of the curve but diminishes from tlda 
point to the two extremities. Tlie amount of 
rotation of the bodies of the vertebre does not 
always accord with the amount of latemi de« 
viation of the spinous processes ; indeed these ii. 
always much grtsuet internal rotation of the bodies 
than is apparent from the deviation of the spinoiOt 
processes externally. In the dorsal region the 
ribs necenaiily foUow the ttansvene pmoMses^ 

S* 
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hence in a dorsal curvature with the convexity to 
the right the ribs on the convex side are carried 
backwards, thus forming at first a slight projection 
and later a distinct hump, while the ribs on the 
concave side are carried forwards, producing a 
prominence of the corresponding breast. As the 
result the sternum becomes very oblique, and its 
lower extremity projects. 

Symptoms. — Back-ache, feeling of weakness in 
the lower part *of the spine, malaise, angemia, 
inability to hold the spine erect, or a stooping 
gait, may occasionally draw attention to the condi- 
tion, but in many cases patients suffer no incon- 
venience whatever, and attention is first called 
to the spine by the dressmaker or mother who 
notices that the shoulder or hip is growing 
out. In the early stages there may be no lateral 
deviation of the apices of the spinous processes, 
although considerable rotation of the vertebrae has 
occurr^ ; while conversely in quickly-growing girls 
with muscular debility and ligamentous relaxation 
there may be marked deviation without rotation, 
and the slight curvature that exists can be made to 
disappear completely on suspension or the prone 
position. These, however, may be regarded as 
cases of weak spine or incipient curvature rather 
than as cases of true lateral curvature. To detect 
true lateral curvature, evidence of rotation should 
be sought. The back should be fully exposed as 
low as the iliac crest, and in the case of children 
all the clothes should be removed. The patient 
without shoes, with the heels together, the knees 
straight and the hands raised above the head as if 
a^ut to dive, should bend the body forwards till 
the fingers approach or touch the toes. If rotation 
has occxirred it may then be detected by a slight 
backward projection of the ribs in the dorsal 
r^on or prominence of the erector spinse in the 
lumbar r^on ; whereas in cases of merely weak 
spine the lateral deviation of the apices of the 
spinous processes will have disappeared, and the 
back be ^mmetrical. Some want of symmetry due 
to very slight rotation may also be detect^ by 
placing the patient in a sitting posture and then 
hx>king down the back from above. 

In severer cases the signs are unmistakable. In 
the more common forms a well-marked curve with 
its convexity to the right is seen in the dorsal 
r^on, and a slighter and shorter curve with its 
convexity to the left in the lumbar region. The 
right shoulder is generally elevated, and the angle 
of the right scapula is prominent owing to the 
backward rotation of the ribs which follow their 
vertebrae on the convexity of the curve. There is 
also apparent prominence of the right liac crest 
owing to the muscles being carried away from it by 
the forward rotation of the lumbar transverse pro- 
cess ; while the lumbar muscles on the left side 
form a prominent ridge over the backwardly rotated 
lumbar transverse processes on the convexity of the 
lumbar curve. In other cases the compensating 
curves may be so sl^ht that there is apparently a 
long single curve only with its convexity either to 
the right or to the left ; while in other cases again, 
instead of the dorsal curve having its convexity to 
the right and the lumbar its convexity to the left, 
the opposite condition may exist. 

Diagnosis. — Lateral curvature may have to be 
diagnosed from hysteria and from the lateral de- 
viation which sometimes occurs in spinal caries. In 
Iiysteria, although the curve may appear severe, if 


the patient is made to assume the diving posture and 
bend the body forwards, as the fingers approach the 
feet it will gradually disapp^r. An hysterical 
curve will also disappear during sleep and anaes- 
thesia. In the lateral deviation that may occur in 
spinal caries there is generally some angular pro- 
jection as well, and rigidity of the spine at the seat of 
disease. Pain may also be present in the course of 
the nerves leaving the intervertebral foramina of the 
affected vertebrae, or may be elicited on applying the 
tests for pain and rigidity described under spinal 
caries (p. 1566). 

Prognosis. — In the early stages where there is 
no rotation, a complete cure may be obtained, but 
when rotation has once occurred, although the gene- 
ral appearance of the figure may be improved by 
strengthening the muscles that hold the spine erect, 
the pain relieved, and the curve prevented from 
getting worse, the removal of the rotation, and 
consequent complete cure of the curve, is impossible. 
In those rare cases depending upon spinal paralysis 
or severe contraction of the chest following em- 
pyema, little or nothing can be done to improve the 
deformity. 

Treatment. — This may be discussed under the 
heads of (l) Removal of the cause; (2) Posture; 
(3) Exercises and massage ; (4) Rest ; (5) Reduc- 
tion of rigidity ; and (6) Mechanical supports. 

I. Removal of the cause. — In the majority of 
cases this will consist in the correction of faulty 
habits in sitting and standing, and in improving the 
general health. In other cases, where the curvature 
depends upon some structural defect, it is necessary 
that this should, if possible, be removed or cor- 
rected. Again, when the curvature depends on 
wry-neck, the sterno-mastoid should be divided ; 
when upon rickets, constitutional remedies for this 
disease should be employed. The avoidance of all 
faulty positions in sitting and writing is most impor- 
tant. Occupations necessitating stooping should be 
given up. The patient should be forbidden to stand 
on one leg or sit cross-legged. While in class he 
should stand at attention. The one-sided position 
with the spine twisted and the arm on the table 
assumed in the old sloping method of writing should 
be given up, and vertical or back-hand writing 
taught instead, the patient sitting upright and square 
the while. He should not be permitted to sit at a 
flat-topped desk on a stool or bench without a back. 
The height of the desk should be capable of being 
regulat^ and the slope adjusted to the proper angle 
according as the patient is writing (15° to 20°) or 
reading (40®). The stool should have a high slightly 
sloping back, so moulded as to correspond to the 
normal outline of the body. It should be provided 
with a foot-rest fixed at a proper angle for the feet. 
A similar stool should be used at meats and during 
music-lessons. Older patients should use a properly 
shaped reclining chair or couch with a movable 
back, and while reading should not be allowed to 
hold the book with one hand, but have it supported 
at a proper angle on a book-rest. To prevent 
stooping while reading short-sight should be cor- 
rected % glasses, and all articles of dress should be 
quite loose across the chest so as to allow of the 
snoulders being freely thrown back. The effects 
of the one-sid^ positidh of women during horse- 
exercise should be neutralised by riding alternately 
on the off and near side, while young girls should 
ride boy-fashion. Long violin-practice should be 
forbidden ; and such games as tennis should be 
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played with the right and left hand altematelv. 
whenever necessaiy the general health should be 
improved by abundant outdoor exercise, games of 
all kinds — tennis, hockey, cricket, skipping, scuUmg 
{not rowing), swimming, and horse-exercise, with 
the reservations stated above A cold or tepid bath 
should be taken every morning. Exercise, how- 
ever, should always stop short of fatigue ; and the 
patient, if weakly or growing rapidly, should, after 
taking exercise, he absolutely flat on the back for 
half an hour to an hour Early hours and country- 
life or residence by the sea are, of course, desirable 
Tonics, and in some cases cod-liver oil and arsenic, 
are generally indicated, while a prolonged course of 
some mild astringent preparation of iron is frequently 
most beneficial 

2 Posturt — The constant assumption of a good 
posture IS imperative At first the patient should 
be placed m the posture in which the curve is 
obliterated, or is least noticeable. It is generally 
necessary to so arrange two mirrors that the patient 
may see her own back At first the correct posture 
can only be maintained for a few minutes, but as the 
muscular tone is gradually improved it will become 
habitual 

3 Exercises and massage — Exercises for strength- 
ening the muscular system in general and the 
^inal muscles in particular should be employed. 
For the first purpose, dnlling, dancing, and the 
ordinary gymnastic exercises are all of service, as 
are also the exercises performed with the Sandow’s 
and Whiteley’s apparatus The patient may bene- 
ficially make use of the latter for five to ten minutes 
daily after the course of special exercises has been 
■completed The special exercises should be carried 
•out by a properly trained nurse under the occasional 
supervision of the surgeon Put broadly, the ex- 
ercises employed are modifications more or less of 
the so-called Swedish and Danish systems The 
objects aimed at are not only the general improve- 
ment of the spinal muscles, but the special 
strengthening of such of the spinal and other 
muscles as tend to hold the spine in the corrected 
position {see Massage) The resistance exerted by 
the exerciser is better than that of any weight or 
elastic tension, since it is more sympathetic and can 
be better regulated to the strength of the patient, and 
more readily be brought to bear on the muscles it is 
desired to improve Moreover, the properly trained 
exerciser, sees that the right movements are executed, 
whereas the patient, if left to the use of mere 
weights and cords or in the hands of an unskilful 
exerciser, may bring into play such movements as 
increase rather than improve the curvature Special 
attention during the course should be given to those 
exercises which tend to increase the respiratory capa- 
city of the chest. The exercises should be em- 
ployed once, or, in some cases, twice daily, and be 
continued from three to six months. Each sitting 
should occupy about three-quarters of an hour 
After the exercises general massage of the muscles 
of the back is frequently very beneficial. There are 
now a number of efficient nurses, who have been 
well trained in properly carrying out these exercises, 
but the occasional supervision of the surgeon is 
desirable. Early cases can be completely cured if 
the treatment is thoroughly earned out, and especi- 
ally if the patient can be made to takf an intelligent 
interest in her own cure. Even when there is con- 
siderable rotation patients will still be improved 
both m their bodily health and general appearance, 


while the asymmetry of the back may be easily con* 
cealed by the dressmaker. 

4. Pest , — The prolonged rest formerly prescribed 
for lateral curvature is objectionable from two points 
of view Firstly it produces wasting and atrophy 
of the muscles of the back ; and, secondly, it is a|^ 
to engender in the patient a condition of chronic 
invalidism. A judicious amount of rest is however 
advisable, not only m lateral curvature but for all 
growing girls ; since, when the spinal muscles are 
&tigued, positions are assumed in which the weight 
is supported by the passive structures, the ligaments 
and fibro-cartilages, and the forces which produce 
the lateral curvature come into play. After exercise, 
the fatigue of the morning and afternoon lessons, 
&c , It IS desirable that the patient, if a girl, should 
have from half an hour to one hour, never longer, 
absolute rest in the recumbent position, and this 
rest may be repeated once or twice according to the 
length of the rest-interval and the general stamina 
of the patient 

5 Penicval of rigidity , — In some advanced cases 
of lateral curvature the spine is ngidly held in the 
deformed position, which cannot be improved by 
any amount of manipulation by the surgeon. Until 
this rigidity has been to some extent overcome, it is 
useless to recommend the patient to hold himself in 
a posture he is unable to assume or be manipulated 
into, and it is folly to endeavour to exercise mbscles 
whose points of attachments are immovably fixed. 
To overcome this rigidity the wnter has found the 
so-called weight treatment of considerable service. 
The patient is placed near the wall, with the body 
in the horizontal position parallel to the wall, the 
hands or elbows accordmg to his height resting on 
a chair A broad bandage fixed to a staple on the 
wall IS passed across the patient’s back, and to the 
free ena of the bandage a weight is attached. The 
staple IS fixed at such a height that the bandage 
while passing across the back does not touch the 
apices of the spinous processes, nor the nbs on the 
concave side of the curve, but embraces the pro- 
jection caused by the backwardly rotated nbs on 
the convex side. When sufficient weight is applied 
the ribs are pressed on and so carried forwards A 
large water-can answers admirably, as the weight can 
be regulated by increasing or lessening the quantity 
of water In some cases a counter-weight may be 
applied in a similar way to the lumbar curvature at 
the same time. 

The weight treatment should be used cautiously, 
the weight being at first applied for a few ounutes 
only, and then for longer penods up to ten mmutes 
or a quarter of an hour according to the strength of 
the patient. Massage and passive manipulations wiU 
also be of assistance As soon as the rigidity has 
been overcome the treatment by posture and exer- 
cises may be begun. 

6 Mechanic^ supports , — These should never be 
employed in early and shght cases, nor as a gen«|^ 
rule m advanced cases. They have practu^yikii 
influence in correcting rotation ; they are cuxqd^- 
some and heavy, and tend to induce wasting 
atrophy of the muscles. In those cases in whi(^ 
the curvature depends on spinal paralysis a support 
is, as a rule, essential; it is moreover alm^ a 
necessity for the poorer class of patients mst if^h 
in the out-patient room. To tell a girl <mtijr^ 
dependent on her own exertions in some sudh trade 
as flower-making, book-biA^ing> mtd Uka to 
hold herself in a good position and to take a long 

5Ha 
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course of exercises is useless and cruel. For such 
patients a support must, however unwillingly, be 
prescribed. It will probably prevent the curvature 
getting worse, it will relieve the pains in the back, 
and it will enable her to follow her employment in 
comparative comfort. But she should be given to 
understand that she cannot expect in this way to be 
cured. She should be urged to attend once or twice 
a week at a hospital mr a systematic course of 
exercises, and to snatch a few minutes daily for the 
practice of them. 

Spinal braces are objectionable if worn all day. 
When, however, they are worn for an hour or so at 
a time as a reminder to the patient, who as soon 
as she feels them become tight knows that she is 
lapsing from the erect posture, they are of con- 
siderable service; but it should be clearly under- 
stood that she is not to trust to the brace for hold- 
ing herself upright, but to regard it as a monitor of 
each relapse to her former stoop. 

Kyphosis (Synon. : Posterior Curvature) is a 
general curving of the spine, with its convexity 
backwards, and is an exaggeration of the normal 
backward dorsal curve. In infants it may be the 
result of weakness or general debility, or of long 
nursing in the upright position. In slightly older 
children it is generally due to the yielding of the 
softened bones as a result of rickets. In adolescents 
it is usually caused by muscular debility and relaxa- 
tion of the ligaments, slouching habits in sitting or 
standing. In girls it is a frequent precursor of the 
more serious lateral curvature of the spine. In 
adult life it may be traced to occupations necessi- 
tating constant stooping, and is familiar in the 
round shoulders of the farm-labourer. In the old 
it is frequently the result of osteo-arthritis. A 
history of an hereditary tendency to round shoulders 
can frequently be obtained. 

Treatment. — In all cases where possible the 
cause should be removed. In infants recumbency is 
indicated ; in adolescents the avoidance of stooping 
habits and constant assumption of correct postures, 
and cymnastic exercises, should be insisted upon. 
In adults in whom the kyphotic curve is confirmed, 
and osseous changes have occurred, and in the 
subjects of osteo-arthritis, little or nothing can be 
done. 

Lordosis (Synon. : Anterior Curvature or 
Saddle-back) is a curvature of the spine with its 
convexity forwards, and is an exaggeration of the 
normal forward lumbar curve. It should be re- 
garded as a symptom rather than as a disease, in 
Uiat the curvature is formed to compensate for the 
loss of equilibrium in the spinal column when from 
any cause its an tero- posterior curves have been dis- 
turbed. Thus it is met with in rickets, hip-disease, 
coxa vara, congenital or unreduced dislocation of 
the hip or ankylosis of the hip— conditions in which, 
owing to the femur bei^ fixed in the position of 
partial flexion at the hip, the pelvis is tilted for- 
wards when the affected is brought down parallel 
with its fellow. Lordosis is also met wi& as a 
compen^ting curve in the angular deformity of 
Pott’s disease and in kyphosis, also in enlargement 
of the abdomen as firom pregnancy, ovarian dropsy, 
&c., to restore the erect position. It also occurs in 
pseudo-hypertrophic paralysis, to compensate for the 
teiidency of the spine to fall forward, owing to the 
weakness of the spinal muscles. 

Angular Cunvature.—5<f« Caries, p. 1565. 

W. J. Walsham, 
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SPIRILLUM (dim. of spira^ a twist, a curl).— 
See Bacteria. 

SPIROCHETE.— .Sw Bacteria. 

SPIROMETER {spiro^ I breathe; and /u 4 rpoy, 
a measure). — Synon. : Fr. Spiromltre ; Ger. 
Spirometer. 

Definition. — An instrument for measuring the 
vital capacity of the chest. 

Description. — The object of the several instru- 
ments that have been designed for this purMse is 
to measure the total amount of air expdled from 
the chest by the deepest expiration following upon 
the deepest inspiration. 

The instrument designed by Hutchinson consisted 
of a mouth-piece and tube communicating with a 
gasometer of registered and graduated capacity, 
into which the patient breathed. Various modifi- 
cations of Hutchinson’s instrument have been de- 
vised. 

A convenient and accurate spirometer, which 
works on the principle of the anemometer, was in- 
troduced by Lowne. The advantage of this instru- 
ment is its portability. 

Results. — According to Hutchinson, the vital 
capacity varies according to height^ weighty age, 
and disease. 

1. Height . — There is an increase of 8 cub. in. 
in vital capacity for every inch in height between 
5 ft. and 6 ft. Thus the vital capacity of a healthy 
person at 5 ft. to 5 ft. i in. being 174 cub. in., at 
5 ft. 4 in. it would be 1 74 -h 32 = 206 cub. in. ; at 
5 ft. 8 in., 238 ; &c. 

2. Weight. — Excess in body- weight b associated 
with diminished capacity, in the proportion of about 
I cub. in. per lb. excess. 

3. Age.^Yxom thirty to sixty years the vital 
capacity decreases nearly l^ cub. in. per year. 

4. Disease. — The spirometer furnishes a very 
accurate standard of health or of the extent of 
disease, as regards the chest, the vital capacity in 
lung-disease diminishing from 10 to 70 per cent. 

R. Douglas Powell. 

SPITTING OF BLOOD.— 620. 

SPLEEN, Diseases of.— Synon. ; Fr. Malct- 
dies de la Rate ; Ger. Krankheiten der Milz. 

General Remarks. — Although certain affec- 
tions have been, and still are, described under the 
heading of diseases of the spleen, it is doubtful if, 
with the exception of the results of traumatism ^ 
and perhaps one form of enlargement, there is one 
single dbease affecting the spleen which is not 
secondary to, or at least coincident with, disease 
elsewhere in the body, such disease being almost 
invariably of a kind in which the blood is deeply 
affected. This fact has become more and more 
recognised of late years, so that diseases of the 
spleen described as such have grown less and less in 
number, the various disordered conditions of the 
organ being for the most part classed under malaria, 
anamia, leucocythamia, and other diseases in which 
it is variously affected. The diseases in which it is 
common to find the spleen enlarged are numeroi^,. 
and in nearly all these the splenic affection is dis- 
tinctly secondaiy, the onl;^ 'txwible exception being* 
* splenic ansemut,’ in whicn it seems mat it may 

S 'laps be primaiy ; in * splenic (or spleno-medub 
) leucocythsemia ’ it would appear that the 
nic affectionis probably secondary to the morrow* 
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£hanges Uncertainty as to the relation of these 
splemc affections to the ansemias must prevail until 
more is known of the physiology of the spleen as 
concerned with the formation and destruction of 
blood-corpuscles, and the condition of the blood 
generally. At present the one point apparently 
settled IS that the spleen is intimately concerned 
with haemolysis, or destruction of red corpuscles. 
Numerous cases of removal of the spleen, botn when 
more or less diseased and when apparently healthy, 
have been now recorded, and it seems that the loss 
of this organ can be borne without other than 
occasional temporary impairment of health Re- 
moval of diseased or enlarged spleens has been 
iollowed by no symptoms, and a similar result has 
followed in some cases the removal of spleens for 
traumatic rupture; but in two cases reported by 
Pitts and Ballance, of removal of healthy spleens 
for rupture, the operation was followed by extreme 
anaemia, a daily rise of temperature of i® to 3° F , 
increased frequency of pulse, enlargement of ex- 
ternal lymphatics, diminution of red corpuscles in 
blood, with increase in leucocytes and haemoglobin, 
all of which symptoms gradually passed off. Ac- 
cording to Rolleston, when the spleen becomes 
diseas^ some sort of compensatory action as regards 
Its functions is apparently set up, possibly in the 
bone-marrow, and the more complete this compen- 
sation the less is the spleen missed; hence the 
absence of symptoms after removal of enlarged 
spleens, their presence after removal of healthy 
spleens for rupture, and their absence in many in- 
stances of removal of spleens for rupture, when, as 
is often the case, this accident has occurred to a 
spleen the subject of old-standing disease 

The spleen, from the nature of its structure, is 
capable of accommodating at times a very large 
amount of blood, and is very susceptible to hyper- 
aemia It varies considerably in size in health , 
thus Its bulk increases for some hours after taking 
food, while digestion is going on, after which it 
lessens again A peculiarity of the spleen that 
may be mentioned here is that in many cases of 
infectious disease dependent on micro-organisms, 
such as anthrax, enteric fever, and plague, these 
organisms are present in large numbers in the blood 
of the spleen, though they be found with difficulty, 
or perhaps at times not at all, in the general systemic 
blood. In cases of malarial infection, also, the 
splenic blood contains the parasite in large numbers, 
and also quantities of pigment and dibris of broken- 
down parasites As regards these points, the 
question has been raised as to whether the spleen 
may not exercise some protective influence over the 
blo^ 

Varieties. — The diseased conditions of the 
spleen will be noticed in the following order: 
(l) acute inflammation; (2) the various forms of 
enlargement of the organ, both such as may be 
primary and those that are certainly secondary to, 
or dependent on, other diseases ; (3) other splenic 
4iflections, malformations, and anomalies ; (4) rup- 
ture. 

1. Aoute Inflammation.— SvNON. : Splenitis, 
Acute hypersemia of the spleen is common in certam 
forms of fever, but it is extremely doubtful if this 
condition' ever proceeds to a general mflamrnation of 
the spleen ; it is doubtful, also, if any general inflam- 
mation of the organ is ever caused traumatically, 
inflammation from violence being more likely to 
occur in isolated spots in consequence of lacera- 


tion of the structure of the gland and extravasation 
of blood, i e of slight degrees of rupture. Acute 
inflammation is not by any means common, but, 
when It occurs, it is in the great majonty of cases 
the result of embolism, such embolism in a branch 
of the splenic artery resulting in an ‘ infarct * {see 
Embolism) Splenic infarcts are usually of the 
red variety, though they may ultimately become 
pale as they shnnk and disappear. In their later 
stages they are surrounded with a dense whitish 
layer of cicatricial tissue. Septic mfarction leads 
to abscess-formation, and if suppurating infaircts 
be numerous and near one anotner, the resulting 
foci may coalesce, and a large abscess be formed. 
Splenic emboli are apt to occur in valvular disease 
of the heart, in chorea, in infective endocarditis, m 
pysemia and septicaemia, in typhoid and other fevers, 
and in any case in which thrombi may form m the 
blood ; and it is obvious that, accordmg to their 
origin, they may be innocent or infective. Inflam- 
mation of either kind may be accompanied by flyper- 
aemia of the organ generally, which may thus be 
enlarged ; or the peritoneal covenng of the gland 
may be affected, l^ing to adhesions to neighbour- 
ing parts 

Inflammation of the spleen may go on to suppura- 
tion without any marked local symptoms, ana the 
evidences of such inflammation are far more fre- 
quently seen on the post-mortem table than diagnosed 
dunng life. Local symptoms consist mainly of pam 
in the region of the spleen, with some tenderness, 
especially if local peritonitis is present, and perhaps 
some enlargement of the organ Suppuration may 
be indicate byshivenng and other consututional 
signs of that process ; it does not cause any local 
symptoms unless the abscess is large and near the 
surface, and the spleen adherent to the abdominal 
wall, in which case there may be swelling, tender- 
ness, pain, and even local oedema and fluctuation 

2 Enlargements. — The enlargements of this 
organ will be described accordmg to the several dis- 
eases in which they occur. 

{a) In splenic ancemia — In this affection, some- 
times called primary splenomegaly j it is probable that 
the splenic disease is pnmary ; ^e anaemia is pro- 
gressive and is characterised by considerable dimi- 
nution in the number of the red-corpuscles (which, 
however, rarely fell below 50 per cent of their 
normal quantity), by great diminution of haemo- 
globin, and by a lower colour-index (5) than any 
other form of anaemia ; there is no mcrease in the 
number of leucocytes The spleen is greatly en- 
larged, though not to the extent often met with in 
splenic leucocythaemia , it is tender ; and the patient 
IS subject to attacks of pam m the region of the 
gland. The spleen may weigh from two to eight 
pounds, and contains enormous numbers of large 
nucleated cells enclosmg blood-corpuscles ; there is 
general fibrosis of the organ, the capsule is firm, and 
It and the trabeculae are thickened ; the pulpappe^ 
to be diminished m quantity, and the Malpighian 
bodies are small and atrophi^ ; there may be peri- 
toneal adhesions. There is often some' irr^uw^ 
of temperature, but no enlargement of lymfdiatic 
glands. Haemorrhage is mfrequent and the stomadh 
IS the commonest source The disease is generally 
fatal in three years. 

(3) In spknu or spUno^medulktry lm»cyikamiM% 
In this aflection the spleen is generally greatly en- 
larged. Su p. 866. 

(r) In malaria,^ln acute malarial dfeeaae the 
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spleen is enlarged from hypeisemia ; in cases which 
end fatally the substance is found to be diffluent, 
dark, and full of pigmented elements and dibris of 
parasites. In chronic malarial disease, or mala* 
rial cachexia, the spleen is often very much enlarged ; 
the capsule and trabeculae are thickened, the conse* 
quence probably of constant hypersemia, but the 
pulp is at the same time increased, and hence the 
organ is soft and friable. Spleens thus enlarged, 
which are very common among Asiatic races, and 
probably in malarious countries generally, are very 
liable to rupture under slight violence. S^£ MALA- 
RIAL Disease. 

(d) In amyloid disease, — In this disease the spleen 
only shares with other organs in the effects of a 
general affection {see Amyloid Disease). A spleen 
affected with amyloid disease is uniformly enlarged, 
hard, smooth on the surface, and painless. It is in- 
clined to be globular in shape. No ascites or other 
evidence of pressure on the portal vein or bile-ducts 
occurs unless the disease is complicated by some 
other condition. 

(e) Under other conditions, — The spleen is tem- 
porarily enlai^ed from hypersemia during the course 
of certain fevers, especially of enteric fever and 
pl^ue ; in such cases the enlargement subsides with 
recovery from the fever. It is also nearly always 
enlarged, though not to any very great extent, in 
lymphadenoma, and occasionally in idiopathic or 
pernicious anaemia. In the former disease the Mal- 
pighian bodies are enlarged and yellowish, exhibit- 
ing the proliferation of lymphoid cells characteristic 
of the disease ; in idiopathic anaemia iron is found 
deposited in the spleen, and it is possible that the 
organ plaw an accessory part in the destruction of 
red blood-corpuscles in this disease. Enlargement 
of the spleen also takes place in consequence of gene- 
ral congestion of the portal system, notably in cir- 
rhosis of the liver, and to a less dewee in valvular 
disease of the heart ; it also may be due to malignant 
disease which is usually secondary. 

The only subjective symptoms associated with 
enlargements of the spleen are occasional pain in 
the side with some tenderness ; and, if the spleen 
be very large, a feeling of weight in the left side of 
the abdomen, and inconvenience from increased size 
in that region. For the physical signs of enlarge- 
ment of the spleen see Physical Examination, 
and accompanying plates. 

3. Miacellaneoua Tuberculosis 

may affect the spleen — so far as is known, always 
secondarily to other organs— and the appearances 
presented may be either of the ‘ miliary ' or ‘ caseous * 
type. The spleen is said to be often enlarged in 
syphilis, but it is rare to find gummata in this 
gland. New-growths and hydatid cvsts have been 
described as occasionally found in the spleen, but 
both these conditions are excessively rare, and malig- 
nant disease is probably always secondary. The 
chief anomalies of the spleen are those known as 
* wandering spleen * and * supernumerary spleens * ; 
the latter condition is simply an anatomical varia- 
tion, and posses^ no pathological interest, the 
former may occasionally cause trouble in much the 
same way as movable kidn^, and may sometimes 
justify surgical measures for its relief. 

4. Rur^ure. — In England rupture of the spleen 
only happens from injuries similar to those which 
tause ruj^re of other intenial organs, but in Asiatic 
(and prohabfy in all malarious) countries, where the 
|x>8settiou of an enlarged spleen with a friable pulp 


is common among natives, this accident is of com- 
mon occurrence, and has led to trials for manslaughter 
in cases in which no serious injuty was intended. 
The TOSsibility of this accident having occurred 
should always be borne in mind in cases of sudden 
death following any slight tussle. Death generally 
follows rapidly on the injury, but this is not alwa^ 
the case : in two cases which came under the obser- 
vation of the writer an injury was followed by intense 
pain and collape, from which temporary recovery 
took place, to be followed by sudden collapse ana 
death about three days after. In both these cases 
post-mortem examination showed a torn spleen en- 
closed in a torn distended capsule, the whole appear- 
ance reminding one of a placenta in a bag of mem- 
branes ; the first violence had ruptured the spleen, 
but not the capsule, into which htemorrhage had 
taken place, distending it greatly ; subsequently the 
capsule, possibly from some sudden movement of 
the patient, had given way, and the mass of fluid 
and clotted blood had been suddenly discharged 
into the peritoneal cavity, causing collapse and 
death. The symptoms of rupture of the spleen are 
pain, collapse, and signs of internal haemorrhage. 

'Treatment. — The treatment of splenic diseases 
resolves itself for the most part into the treatment 
of the accompanying conditions. In acute inflam- 
mation pain may be relieved by hot applications, or 
if great active h3rper3emia be suspected, by leeches. 
In the rare event of it being possible to localise sup- 
puration in the spleen, and to determine adhesion 
of the organ to the abdominal wall, it would be right 
to evacuate the pus, but indiscriminate exploratory 
puncture is to be deprecated, from fear of haemor- 
rhage. In pure splenic anaemia no satisfactory 
treatment has been found j it has been stated that 
removal of the spleen has done good in this affec- 
tion, and, if so, this would seem to indicate that the 
splenic condition is primai^. In the splenic affec- 
tion consequent on malarial poisoning the enlarge- 
ment is often very obstinate ; it is best treated by 
measures which tend to improve the general health 
and combat the malarial cachexia. Iron and quinine^ 
or,more especially arsenic, will be found of service, 
with an occasional dose of Carlsbad salts ; locally, 
tincture or solution of iodine may be employed, or 
a piece of lint about four inches square spread with 
the ointment of red iodide of mercury may be applied 
and kept on for four or six hours ; this last remedy is 
often very useful, but it reejuires a little care, as if left 
on too long it is apt to blister the skin ; in any case 
the irritant effect is more lasting than that of a mus- 
tard plaster. Flannel cholera-belts should be worn 
in cases of malarial spleen. For rupture of the 
spleen the treatment is laparotomy and removal, as 
speedily as possible, of the ruptured gland ; several 
successful cases of this operation have now been re- 
ported, See Leucocyth^mia. 

Max. F. Simon. 

SPLENIC AN/EMlA.—.S'^tfpp. 1573 and 865. 

SPLENIC FEVER.— Pustule, Malic- 
nant. 

SPORADIC {ertlpu, 1 scatterj.-^This term is 
used in connection with diseases which occur occa- 
sionally, and in an isolated manner, among in- 
divida^; as distinguished from those which 
prevail endemically or ejndemically. 

SPORADIC CHOLERA. — See Choleraic 
Diarrkcea. 
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SPRAYS, USES OF 

SPRAYS, Therapeutical Uaea of --See 
Inhalations 

SPRUE— PsiLOSis 

SPUTUM —Syn ON Fr Crachat \ Ger 

Auswurf\ Sputum — This article deals with the 
diagnostic indications afforded by a microscopical 
examination of the sputum, and with the requisite 
methods of preparation The pathological con- 
stituents of the sputum to which definite diagnostic 
importance can be attributed are comparatively few 
in number These will be considered under the 
following heads (i) Micro-organisms, (2) Elastic 
tissue , (3) Curschmann’s spirals 

No special description will be devoted to the rare 
instances in which booklets derived from hydatid 
cysts in the lung, or portions of laryngeal or 
pulmonary new-growths, may be discovered in the 
expectoration, inasmuch as these structures require 
no special preparation for their identification 

The Collection of Specimens op Sputum 
FOR Examination —The early morning expecto- 
ration, representing the gradual accumulation formed 
during the hours of sleep, is the most likely to 
contain a mixture of the secretions of the respiratory 
tract, and is therefore the most suitable for exami- 
nation , moreover, the sputum expelled at this time 
is less likely to contain particles of food It is often 
important that the specimen should be as free as 
pDssible from contamination with the saprophytic 
tnicro-organisms of the buccal cavity ; consequently 
the patient should be directed to rinse the mouth 
out thoroughly, using sterile water (e g water that 
has been boiled and allowed to cool), three or four 
times in succession before expectorating The 
sputum is then coughed up from the lungs, and 
expectorated into a clean wide- mouthed glass bottle 
or other suitable vessel, which must not contain any 
disinfectant solution whatever 

I. Micro-Organisms — Tuberch-baallus — As 
a preliminary to microscopical examination the 
sputum should be poured out into a flat glass dish, 
and search made for yellowish, 1 e purulent, streaks 
and spots (a process which is facilitated by placing 
a piece of black paper under the dish) , where the 
sputum is more or less opaque throughout, the 
thickest and most curdy parts are to be selected A 
small selected portion of the sputum is now trans- 
ferred to a clean cover-slip by the aid of a stout 
platinum rod, or a piece of copper wire having one 
end beaten out to form a small spatula, spread out 
in a thin film, and allowed to dry thoroughly in the 
air In the case of thin watery sputum, a second 
or even a third film may be spread over the first. 
The cover-glass, film upwards, is now passed rapidly 
three or four times through the flame of a spirit- 
lamp or Bunsen’s burner , this coagulates the albu- 
minous matter and fixes the film firmly to the glass 
The film is now ready for staining, a process which 
is most conveniently effected by the Ziehl-Neelsen 
method This method depends on the fact that the 
tubercle-bacillus, probably by reason of the wax 
that enters so largely into its composition, is ex- 
tremely difficult to stain with aniline dyes as ordi- 
narily used, but having once taken up the ^tain, is 
equally reluctant to part with it to decolourising re- 
agents This peculiarity the tubercle-bacillus shares 
with several other organisms, such as the bacillus of 
leprosy, the smegma-bacillus and the Timothy-grass 
bacillus 


The following reagents are needed * 

(A) Carbol-fuchsin This is prepared by dis- 
solving I gramme of basic fuchsin in 1 5 cc of ab- 
solute alcohol, and making up to 100 cc with a 
5-per cent solution of carbolic acid 

(B) Alcohol — preferably rectified spirit, although 
methylated spirit will answer the purpose 

(C) A 25-per-cent solution of sulphuric acid 

(D) Methylene blue— a i -per-cent watery solu- 
tion 

Method of staining — ( i ) Warm some of the carbol- 
fuchsin (A) in a watch-glass over the naked flame 
or on a sand-bath, until steam commences to rise , 
float the cover-slip preparation, film downwards, on 
the surface of the fluid, and keep gently steaming 
for 5-10 minutes 

(2) Remove the cover-slip from the stain and wash 
in water 

(3) Wash with alcohol (B) until no more colour 
IS discharged 

(4) Place in sulphuric acid (C) for one or two 
seconds, then immediately wash in water If the 
film IS ‘red,’ it must be again immersed in the acid, 
then washed in water The film should now be of 
a light pink colour 

(5) Counterstain with methylene blue (D) for 10 
to 20 seconds 

(6) Wash m water, blot off the excess of water 
with blotting-paper, complete the drying by holding 
the cover-slip between thumb and forefinger over 
the flame, and mount in a solution of Canada balsam 
in xylol 

For the recognition of the tubercle-bacilli, a 
magnifying power of 250 to 300 is sufficient in most 
cases, if the illumination be brilliant Abba’s sub- 
stage condenser greatly facilitates the detection of 
the bacilli, and m all doubtful cases, where the 
microbes are scanty, the combination of Abba’s 
condenser with a immersion lens is 

indispensable With the method of staining above 
described, the bacilli appear as delicate crimson 
rods, in length from one-quarter to one-half the 



Fig I -Tubercle-Bacilli in Sputum x 550, 

The bacilli are seen as dark rods, lying amid threads 
of mucus and a few pus corpuscles 

diameter of a human red blood -corpuscle The 
rods may present a uniform bright-red appearance, 
the staining may be unequal, or the microbes may 
present a beaded appearance resembling a string of 
red granules Very little clinical importance can 
be attributed to these morphological differences, 
although the moniliform appearance is indicative of 
young actively multiplying tubercle-bacilli Various 
other bacilli and micrococci contained in the sputum, 
as well as the nuclei of cells and filaments of mucin, 
take the blue stain, contrasting sharply with the red 
tubercle-bacilh 
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Significance. — The discov^ of tubercle- 
bacilli in the sputum is a decisive proof of the 
existence of tubercular disease of some part of the 
respiratory system. In cases of tuberculosis of the 
air-passages, bacilli are discharged from the surface 
of the ulceration ; but the number derived from this 
source is insignificant as compared with the quanti- 
ties that come from cavities in the lungs. If we 
exclude the extremely rare cases of primary tuber- 
cular ulceration of the main air-passages, it may be 
affirmed that a large number of bacilli in the sputum 
is a certain sign of pulmonary excavation. The size 
of the cavity or cavities is immaterial, but free com- 
munication between a vomica and a bronchus is a 
necessary condition. 

The number of the bacilli is no certain index of 
the severity or extent of the disease, and may be 
said to be largely a question of discharge. In some 
acute pneumonic forms of tuberculosis the microbes 
may for a time be very scanty, whereas in cases of 
the most chronic and limited disease the sputum 
may teem with tubercle-bacilli. It has been asserted 
that where tubercular ulceration of the larynx exists 
the number of bacilli is always large. This state- 
ment is incorrect, as numerous observations have 
convinced the writer. Complete and permanent 
disappearance of the bacilli from the sputum is a 
most favourable sign ; but, on the other hand, 
persistent expectoration of these micro-organisms 
is not incompatible with a favourable and chronic 
course of the disease. 

Actinomycosis , — In the rare instances in which 
this disease attacks the respiratory system, the 
characteristic ray-shaped organisms may be dis- 
charged in the expectoration. These appear as 
minute yellowish granules visible to the naked eye 
in the purulent discharge. When a drop of the pus 
is examined without any staining, the rosettes of 
clubs can readily be recognised with a moder- 
ately high power. If dried cover-glass prepara- 
tions be stained by Gram’s method, combined with 
rubine or cosine as a counter-stain, the mycelial 
threads and clubs may be demonstrated. The pre- 
sence of the ray-fiingus is pathognomonic of actino- 
mycosis. Sec Actinomycosis. 

Pneumonia , — Among the various micro-organisms 
that may be found in the sputum of croupous pneu- 
monia, contaminated as it usually is in its passage 
through the mouth, the Diplococcus pneumoniae of 
Fiankel is the most important numerically in a 
large percentage of the cases. Occasionally its place 
is taken by the short pneumobacillus of Friedlander, 
or by the convolut^ chains of the Streptococcus 
pyogenes longus. The Diplococcus pneumoniae and 
the pneumobacillus are c^racterised by the pos- 
session of distinct capsules, which may be demon- 
strated microscomcally by the use of MacConkey’s 
capsule-stain. This is prepared by dissolving 0*5 
gramme of Dahlia and 1*5 gramme of Methyl 
Green (00 crystals) in 100 cc. distilled water, adding 
10 cc. of a saturated alcoholic solution of basic 
fuchsin, and making up to 200 cc. by the addition 
of distilled water. In specimens of pneumonic 
sputum stained by this mixture, the capsules appear 
as delicate magenta-coloured halos surrounding the 
more darkly stained bacteria. These organisms may 
be stained by any of the anilin dyes, and of the 
three above-mentioned forms, the pneumobacillus 
is alone decolourised by Gram’s memod* See also 
p. 132. 

As similar microbes are sometimes met with in 


other diseases, such as bronchitis, and occasionally 
in healthy saliva, no definite diagnostic significance 
can be attributed to them when occurring without 
any other indications of disease. 

Influensa , — The sputum should be carefully ex- 
amined for small semi-solid yellowish-green masses : 
in these the specific bacillus of influenza can usually 
he demonstrated by staining film-preparations for 
long periods with very weak solutions of fuchsin ; 
I cc. of a saturated alcoholic solution of basic fuchsin 
in 10 cc. of distilled water makes a suitable strength, 
and the preparation should be subjected to its action 
for a period of two or three hours. The influenza- 
bacillus then appears as a minute bacillus, in length 
about equal to one fifth the diameter of a red blow- 
disc, often staining most deeply at the two ex- 
tremities, and so resembling a diplococcus ; usually 
situated within or in the neighbourhood of pus -cells. 
The bacillus is decolourised by Gram’s method. 

The presence of the Bacillus influenzae in the 
sputum may be looked upon as pathognomonic of 
the disease, and as it makes its appearance within 
about twelve hours of the onset of an attack, the 
examination of the sputum is often of great assistance 
in diagnosing between influenza and pneumonia. 

2. Elastic Tissue. — In destructive pulmonary 
disease of all kinds, portions of the elastic frame- 
work of the lungs are from time to time ex- 
pectorated, and can be recognised with the micro- 
scope. In some cases the elastic tissue may be de- 
tected without any special preparation. The sputum 
is poured out into a flat glass dish, and some of the 
most opaque parts are selected and transferred to a 
glass slide ; a cover -glass is then pressed lightly on 
the sputum, and the specimen can be at once 
examined. 

But for general use Fenwick’s solvent method 
is much more satisfactory. Equal quantities of the 
sputum and a solution of caustic soda (twenty grains 
to the ounce) are boiled for a few minutes until the 
mixture becomes liquefied. It is important not to 
continue the boiling too long, as the elastic fibres 
themselves ultimately become much altered in ap- 



Fig. 2.— Elastic tissue of the lung in 
Sputum. X 550. 


pearance. The fluid is now set aside for two to 
twelve hours in a tall conical glass, to allow the 
elastic tissue to sink to the bottom ; or, better still, 
placed in the centrifugal machine, in a conical test- 
tube, and run at a fairly high rate of speed for some 
minutes. A drop of the semment is then withdrawn 
with a pipette, and examined with the microscope 
in dhe usual way. A magni^ng power of 90 to 100 
diameters is sufficient in most cases ; but when the 
fibres are isolated or much broken up, a higher 
power may be rec^^uired. In the latter case difli- 
culties are apt to aw from the fact that the sputum 
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commonly contain? adventitious iibreS closely re- 
sembling elastic tissue. In some cases the curled-’ 
up ends and branching fibres may serve to distin- 
guish the elastic tissue of the lung ; but unless some 
trace of the characteristic alveolar arrangement be 
recognisable, it is unwise to hazard a positive 
diagnosis. 

Significance —The discovery of elastic tissue 
in the expectoration may be regarded as definite 
evidence of destructive disease of some portion 
of the respiratory tract With rare exceptions the 
elastic fibres come from the lung, though at times 
they may be derived from the larynx or bronchi, in 
which case no alveolar grouping will be found. 
Tuberculosis, by far the commonest ulcerative 
disease of the lung, may generally be suspected 
when elastic tissue is found in the sputum ; but in 
non-tubercular destructive affections the same dis- 
covery may be made. Hence elastic fibres do not 
possess the pathognomonic significance of the 
tubercle-bacilli. In acutely progressing excavation 
large groups of alveoli are often expectorated; 
whereas in cases of chronic disease the fibres are 
usually more isolated, and are not uncommonly 
encrusted with lime-salts 

In the sputum of pulmonary gangrene the elastic 
fibres are generally scanty or ill-defined, and some- 
times cannot be recognised at all It has been 
suggested that this is due to the presence of a 
ferment in the gangrenous secretion, which dissolves 
the lung-tissue 

3. Curschmann’a Spirals —In the sputum 
expelled towards the close of an asthmatic attack 
small gelatinous sago-like lumps of mucus are 
generally present If these masses be gently 
pressed out between a cover-glass and a glass slide 
certain spiral structures may commonly be recog- 
nised. The spirals vary much in size, often being 
visible to the naked eye, whereas at other times 
they can only be discovered with the help of the 
microscope These structures consist of gelatinous 
threads of a mucoid substance, coiled in the form 
of a corkscrew. In many cases a central bright 
wavy or twisted thread occupies the hollow of the 
coil Von Jaksch believes the central fibre to be 
chemically allied to fibrin, the spiral coil being 
composed of mucin 

Significance — These spirals are to be regarded 
as casts of the bronchioles Curschmann considers 
that they are the result of an exudative bronchiolitis, 
and are causally related to the paroxysms of asthma. 
The spirals are not pathognomonic of asthma, as 
they are occasionally found in the sputum of bron- 
chitis and croupous pneumonia But, as von Jaksch 
suggests, their presence in a case of asthma of 
doubtful nature would stamp the bronchial nature 
of the attack. Charcot-Lcyden crystals (p. 272) are 
often found adhenng to the spirals, and sometimes 
seem to develop after the sputum has been allowed 
to stand for some hours. Von Jaksch believes that 
the crystals are products of chemical decomposition 
of mucin. Percy Kidd. 

SQUINTING.— Strabismus. 

STAGNATION OF BLOOD.— Local arrest of 
the circulation. See Circulation, Disorders of ; 
and Inflammation. 

STAMMERING. — Definition. — The word 
* stammering’ has been used bv some writers in its 
broadest sense so as to include several different 


forms of defective articulation, such as inability 
(congenital pr acquired) to pronounce certain lettexs 
or combinations of letters, the tendency to hesitate 
or stumble in utterance, or to transpose letters or 
syllables, &c. It is better, however, to restrict its 
use to imply a spasmodic affection of the organs 
concerned m speech, in virtue of which the enun- 
ciation of words becomes suddenly checked, and a 
painful pause ensues, usually marked either by a 
prolongation, or a repetition in rapid sequence, of 
the particular literal sound at which the check 
arises By several writers the word ‘ stuttering^ is 
used as synonymous, but it is better to confine the 
use of the term ‘ stuttering,* as will be pointed out 
later, to one clinical vanety of stammering which 
It is well to employ as the general descriptive 
title 

-Etiology — Stammering is to some extent heredi- 
tary, although m many cases no such connection can 
be traced It is very frequently imitative, e g. child- 
ren may learn it from a companion — a point of con- 
siderable importance as regards its preventive treat- 
ment The defect rarely shows itself before the age 
of four or five years. Usually it comes on from this 
time up to the period of puberty, but it may origi- 
nate at any age It is a cunous fact that men 
stammer in much larger proportion than women 

Description. — The varieties of stammenngare 
so numerous that anything like a complete con- 
sideration of them here would be impossible It 
should be noted, however, that there are two great 
groups of stammerers (i) those whose peculiarity 
consists in an attempt to overcome their difiiculty m 
articulation by a series of fitfully and rapidly re- 
curring repetitions of the letter at which they have 
come to gnef, a condition to which the term * stut^ 
tenng^ is best restricted ; and (2) those who ‘silently 
stick ’ at the difficult letter, which is not audibly 
produced for some seconds, although the patient 
may be making violent and even visible spasmodic 
attempts to enunciate it Both classes of patients 
thus ‘ stammer ’ ; the first ‘ stutters,’ the second 
* silently sticks ’ As one writer has put it, the 
stutterer in trying to say such a word as ‘ top * 
enunciates a series of small ‘ t’s * in rapid succession, 
thus ‘ t-t-t-top,’ while a patient of the other class 
silently builds up a great big T 1 The clinical pic- 
ture of each type is so familiar that little further 
description is called for, varying degrees of seventy 
being met with In his attempts to overcome difficult 
letters the paUent may make such spasmodic efforts 
at ejaculation that he becomes quite flushed or even 
purple in the face, while still oftener an ‘ overflow * 
of muscular energy takes place to other groujps of 
muscles, leading to involuntary twitchings of the 
lips, eyebrows, or eyelids, &c , or even violent 
jerking of the head and neck in severe cases. This 
condition should be clearly distinguished fifom 
another in which the patient finds his difficulty les- 
sened if he voluntarily throws some other muscles 
into action — e g. by stamping with one or both feet, 
tapping the fingers, clenchmg the hand, &c — the 
outlet of muscular energy appeanng thus to lessen 
the obstruction to his articulation. Sometimes it 
will be found that patients have been taught this as 
a method of overcoming their difficulty; in other 
cases the stammerer has learnt it by experience* 

In by far the greater {HcoportioD of cases the con- 
sonants, and especially the * explosive* consonants, 
are the chief stombli^-hlocks of stammerers, only 
a very small proportmn finding a difficulty with 
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vowels. Consideration of this part of the subject 
will come in more fittingly, however, when the 
treatment is taken up. 

PATHOLOjOY.— Stammering being essentially a 
functional disorder, a definite pathology is scarcely 
to be expected. Attempts have been made at times 
to associate its occurrence with various conditions 
present in the glottis, tongue, &c. ; but there is 
uttle doubt that the condition is inherently due to a 
faulty working of a complex mechanism rather than 
any defect of structure. It should be borne in mind 
that in the enunciation of words a threefold me- 
chanism is at work— (d) a current of air must be 
rqg;ularly supplied by the lungs; (^) phonation is 
e^ted by the laryngeal mechanism ; while {c) arti- 
culation is obtain^ by the coaptation and separa- 
tion of the lips, teeth, tongue, palate, &c. A form 
of stammering has been described in which the 
primary fault is said to lie in the respiratory 
mechanism, but this is so rare that for all practical 
purposes stammering may be considered as arising 
essentially from a want of the proper harmony be- 
tween the functions of phonation and articulation. 
To illustrate this no better example could be got 
than that used in his work on ‘ The Disorders of 
Speech,* by Professor Wyllie, who points out that 
in violin- playing, in order to ensure the production 
of the proper musical sounds, the two mechanisms 
of the ‘ bow-hand * producing the sound and the 
‘string-hand* modifying the same must work in 
complete harmony. No overaction on the part of 
the * string-hand * can ever make up for a failure on 
the port of the ‘ bow-hand ’ to perform its function. 
This overaction on the part of one of the co-ordi- 
nated mechanisms concerned in the enunciation of 
words is the essential error of the stammerer. 

Treatment.— This— the most important portion 
of the subject— is unfortunately too often dealt with 
inadequately, or in merely vagae general terms. 
And yet the necessity for treatment, and the satis- 
factory results that may be obtained, are such that 
an endeavour should always be made to remedy the 
defect. It is not sufficient to give merely general 
instructions to the patient as to speaking slowly and 
from a full chest, &c. He must be taught how to 
surmount his individual difficulties. The first essen- 
tial is that the stammerer be made clearly to under- 
stand the double nature of the process in speaking, 
the equal need for phonation as well as articulation ; 
and Wyllie*s example of the violinist’s combined 
working of two mechanisms harmoniously can 
scarcely fail to be understood by even young 
patients. It should then be explained to the pupil 
that his difficulty arises essentially from a failure to 
a^ot the due proportion to phonation and articula- 
tion respectively in his enunciation of words ; and 
a reference to the fact (which he has probably dis- 
covered for himself) that stammering seldom, if 
ever, occurs in singings will impress this more 
firmly on his memory. The teacher should then 
demonstrate to him that certain letters of the alpha- 
bet have no ‘ voice * in themselves, and t^t any 
attempt to insert ‘ voice * into such will only lead to 
an i^Qgmvation of the patient’s trouble. Similarly, 
if he tries to pronounce aiw of those letters which 
normally^ contain voice without i^owing phonation 
to ^ve its proper share along with artio^ion in 
their enunemtion^ stammering will again result. It 
is therefore with a view to malditf such pointf per- 
fectly clear to pupils that Wyllie Gas drawn up what 
he terms a * Physiological Aljp^bet,* which ts here 


rraroduced by his kind sanction from his work on 
* The Disorders of Speech.* 

A Physiological Alphabet (Wyllie). 

I. Vowels. 

Y — lEAOU — W. 

Th^ should be pronounced in the Latin manner, as-— 
ee, eh, ah, ph, 00 ; Y and W, though consonants, are 
given here for reasons in the text. 


II. Consonants. 



g_ 

> 

Voiced 

Oral 

Voiced 

Nasal 

Resonants 

• Labials^ ^ 

(ist stop-position) 

P 

(W) 

B 

W 

M 

Labio-Dentals 

F 

V 


Linguo-Dentals 

Th‘ 

S 

Th* 

Z 


Anterior 

Linguo- Palatals 
(and stop-position) 

Sh 

T 

(L) 

Zh 

D 

L 

R 

N 

Posterior Linguo- Palatals 
(3rd stop-position) 

K 

H or Ch 

G 

y 

<R) 

Ng 


The voiceless W and the voiceless L have been given in 
brackets, the former being now almost confined to Scot- 
land, the latter being peculiar to Wales. The uvular 
(burring) R is also in brackets. 

In it this all-important distinction between * voice- 
less* and ‘ voiced * letters is emphasised, the vertical 
columns showing a complete list of the consonants 
grouped according to definite principles. The 
vowels, of course, are essentially ‘voiced.* The 
letters W and Y are placed by Wyllie along with 
the vowels as being more closely allied to them than 
to consonants for reasons fully given in his work re- 
ferred to. It is sufficient here to explain that since 
an initial W is really phonetically equivalent (as 
Wyllie says) ‘ to a tight 60,* such words as ‘ will ’ 
‘ wet * should really w^ronou^ed as if they began 
with a vowel, e.g. ‘ooill,’ ‘ooet.’ Similarly, an 
initial Y (as in * you ’) is phonetically equivalent to 
ee, and must be treated as a ‘ voiced * letter by the 
stammerer, who will be surprised at the ease with 
which such words as ‘ Will you * can be produ^, 
if he pronounces them as if they were spelt ‘ ooill 
eeou * ; for the initial Y, pronounced voicelessly as 
‘ yeh,’ is an extremely common difficulty with stam- 
merers. [The horizontal divisions of the table are 
not of the same importance from the stammerer*s 
point of view, but are given here as the table is 
reproduced from Wyllie*s work.] 

The essential principle, then, of the equal im- 
portance of phonation with articulation in the 
enunciation of words having been made perfectly 
clear to the pupil, all that Ts required is that the 
teacher should go seriatim through the letters of 
the ordinary alphabet, and explain how and why 
thep come to be arranged as shown in Wyllie’s table. 
It 18 not necessary here to do more than indioate a 
few of the po^ there shown. Thus, it is Quite 
evident that if P (which is merely a ‘voiceless’ 
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Uibial with an explosive character silently prepared 
for its enunciation) has * voice* added to it, the 
letter B is produced ; and similarly D and G 
(‘ hard *) are the * voiced * ec^uivalents of T and K 
(or C * hard *). The distinction between the voice- 
less * th * of ‘ thin * and the voued * th ’ of * thee * 
must also be made clear to the patient. 

When the pupil has thoroughly grasped the in* 
herent difference between the two groups of con- 
sonants, he should be taught that the essential 
prmciple that he has to remember in working out 
his own cure is this that all letters possessing 
* voice * should have their full vocal element ^ven 
them, or even more than their normal quantity of 
‘ voice ’ ; while those letters which are themselves 
‘ voiceless ’ are to be touched off as lightly as 
possible, the attention of the pupil being directed 
rather to the ‘ voiced * letter that precedes or follows 
the ‘ voiceless * consonant. Thus in saying, e g. , 
‘-^ig Ptfter wade no ^und^* the stammerer is to 
emphasise the letters italicised— the lips are merely 
to be apposed for the formation of the * P,’ but no 
sound is attempted to be produced, the * -eter * 
merely acquires the explosive character of the voice- 
less ‘ P ’ The fact that the nasal resonants (m and 
ft) are both * voiced * consonants should be clearly 
demonstrated, for the attempt to pronounce voice- 
lessly all words commencing with these consonants 
is one of the commonest errors of stammerers 

Before summing up the various points in treat- 
ment, it may be well to refer to a few of the specially 
common difficulties of stammerers, and indicate 
briefly how best to surmount these Words com- 
mencing with ‘ wh ’ often give rise to very great 
trouble owing to the patient trying to pronounce 
these voicelessly If he will bear in mind the fact 
that * w ’ is really a vowel (i e voiced), and further 
grasp the fact, which is clearly brought out by 
Wyllie, that phonetically the ‘ h ’ precedes the * w * 
(so that the physiological spelling becomes * hw ’), 
he will discover that the enunciation of such words 
as ‘when,’ ‘whether,’ becomes quite easy, pro- 
vided they are produced as if they were spelt 
(phonetically) ‘ hooen,’ ‘ hooether ’ 

A similar difficulty often occurs with words com- 
mencing with ‘sw,’ which the stammerer usually 
attempts _to utter voicelessly. Here, again, the 
‘ voiced ’ oo of the ‘ w ’ must be given its mil value, 
so that words such as ‘ swim ’ become phonetically 
‘sooim.’ 

Lastly, the pupil should be made to understand 
clearly that all words in which the initial letter is J 
or (soft) G must really be pronounced by him as if 
they began with a (fully- voiced) e g ‘Jew * is 
phonetically equivalent to ‘ Drhoo.’ J and (soft) 
G are thus really compound letter-sounds, the real 
initial of which is D. 

In conclusion, then, the treatment aimed at is as 
follows The pupil must be made to understand 
thoroughly the essential difference between phona- 
tion and articulation in speaking, and that it is 
worse than useless to attempt to make up for de- 
ficiency in vocalisation by overaction in articulation. 
He must practise speakin{( in a full ringing voice, 
and in troublesome cases it is sometimes useful to 
practise * intoning ’ his lessons, so as to emphasise 
the value of the musical element in speech. He 
should then be taught the * Physiological Al^bet,* 
and in connection therewith the following illustra- 
tive sentences (reproduced by Prof. Wylue^s kind 
sanction) will be found most useful, ^ce they bring 
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out clearly the essential physiological distinctions 
between the groups of consonants : — 

A. Initials that contain voice, [In pronounding 
these the voice must be thrown bolaly into the 
initial ] 

1. * Even ancient elves are awed over oozing.’ 

2 . ‘We visit the Zulus like ramblers yearly.* 

3. ‘ My nephew ’ 

4 ‘ Best gold dust ’ 

B. Initials that do not contain voice, [These 
must be touched off lightly and the voice be 
promptly brought out in the succeeding vowel 
or voiced consonant ] 

1. ‘ Far shores seem thinly hazy.* 

2. ‘ Two poor comrades ’ 

The pupil should be enjoined to practise reading 
aloud daily for at least ten minutes, commencing 
always with the above set of sentences ; and he should 
be encouraged further to draw up for himself (and 
practise the repetition of) other illustrative sentences, 
not only those containing initial consonants of 
similar character, but also those of dissimilar 
nature, so that he may readily acqmre the habit of 
distinguishing between the voiceless and voiced con- 
sonants Once he has mastered the principles 
upon which the treatment depends, all that is 
necessary is for him to notice in readmg or speak- 
ing any letters that occasion him particular diffi- 
culty, so that he may learn from his teacher (if he 
has been unable to discover for himself from the 
‘ alphabet ’) how such letters are to be enunciated. 
Lastly, he should learn to take inspirations at short 
intervals so that he may always have ample breath 
to enable him to give the full vocal element to all 
those letters requmng it, and he should make it a 
constant practice to speak or read (as Wylhe says) 
‘with voice, making music with the voice, and 
listening to it as he speaks.* 

H. Graham Langwill. 

STANDARDISATION — Standardisation is the 
name given to the process by which certain official 
preparations are made to contam a definite and uni- 
form amount of the alkaloid or active prmciple of 
the vegetable drug from which they are extracted. 

To obtain the requisite strength, stronger perco- 
lates, containing a known quantity of active ptin- 
aple, are dilufea with alcohol ; or, again, to obtain 
extracts of proper strength and consistence, stronger 
and weaker extracts may be mixed, and stronger 
extracts may be diluted with distilled water or wh 
milk-sugar as may be necessary. The Aoua Lauro- 
cerasi, mentionea below, has its strengtn adjusted 
either by the addition of hydrocyanic add or by 
dilution of the disullate with distilled water. The 
details of the procedures required in eadi individual 
instance are given fully m the British Phanhacopoeia 
under each preparation. 

The following are the itondardised preparations 
according to the last revision of the Bndsh Phaf« 
macopcem in 1898. It will be noted that i per 
cent, equals i gram in 110 minims, or according to 
the metric system 1 gramme in 100 cubic centi- 
metres : — 

Extractum Belladohnse Alcoholknim, containing 
I per cent, of the alkaloids of Belladonna-zoot 

Extractom BeUadonnse Liquidum, containing 
per cent, of the alkaloids Belladonna-foot. 

Tinctnia BeBadonnse, containing not less 
0*048 per cent, nor more than 0*052 per otot of 
the alkakdds ^ Bdladonna-root. ^ 
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Emplastrum Belladonnse, containing 0*5 per 
cent, of the alkaloids of Belladonna-root. 

linimentum BejUadonnse, containing 0*375 per 
cent, of the alkaloids of Belladonna-root. 

Unguentum Belladonnse, containing 0*6 per cent, 
of the alkaloids of Belladonna-root. 

Extractnm Cinchonse Liquidum, containing 5, per 
cent, of the alkaloids of Red Cuu^ona Bark. 

Tinctura Cinchonae, containing z per cent, of 
alkaloids of Red Cinchona Bark. 

Tinctura Cinchonae Composita, containing 0*5 per 
cent, of alkaloids. 

Acetum Ipecacuanhse, containing 0*1 per cent, of 
alkaloids. 

Extractum Ipecacuanhse Liquidum, containing 
from 2*0 to 2*25 per cent, of alkaloids. 

Vinum Ipecacuanhae, containing o*i per cent, of 
alkaloids. 

Tinctura Jalapae, containing i*5per cent, of Jalap 
Resin. 

Aqua Laurocerasi, containing 0*1 per cent, of 
Hydrocyanic Acid. 

Extractum Nucis Vomicae, containing 5 per cent, 
of Strychnine. 

Extractum Nucis Vomicae Liquidum, containing 
I *5 per cent, of Strychnine. 

Tinctura Nucis Vomicae, containing 0*25 per 
cent, of Strychnine. 

Extractum Opii, containing 20 per cent, of 
Morphine. 

Extractum Opii Liquidum, containing 0*75 per 
cent, of Morphine. 

Tinctura Opii, containing 0*75 per cent, of 
Morphine. 

Frederick Willcocks. 

STAPHYLOMA (<rra^vA^, a bunch of grap^). 
Synon. : Fr. Staphyldme 5 Ger. Staphylom , — 
This word was applied by old writers, in the jargon 
which was once supposed to be scientific, to any 
limited protrusion of the tunics of the eyeball. It 
was first used to denote the protrusion which occurs 
in the circum-oomeal sclerotic zone, as a consequence 
of localised inflammation of this region. The tissue 
affected the inflammation in such a case becomes 
softened, yields to the intra-ocular tension, and pro- 
jects ; but being restrained by bands of lymph, or 
by thicker portions of its own structure, from pro- 
jecting uniformly, the prominence becomes more or 
less sacculated ; and the most prominent portions, 
being thinner than the rest, and permitting the dark 
ingment of the interior of the eye to show through, 
present an appearance which may be compared to 
that of a miniature bunch of purple grapes— a real 
or fancied resemblance from which the term ‘ staphy- 
loma * was derived. This form has more recently 
been termed staphyloma of the sclerotic^ to distin- 
guish it from staphyloma of the comeoy which is the 
protrusion left when the corneal tissue has been 
destroyed by ulceration, either wholly or in part, 
and the renting cicatrix, formed of iris-tissue 
coated over by l^ph, yields to the pressure of the 
fluids within the and becomes prominent. 
Corneal staphyloma is described as either partial or 
complete, according to the amount of cornea which 
is replaced dcatrix. 

Staphyloma p^stieum is a phrase applied to that 
potrusioii of a drcumscribed portion of the sclerotic, 
in the immediate vicinity of the optic n^e, whidi 
.occurs in some eases of myopia ; and which, by in- 
creasing the elongatbnof the e](;^eball, increases also 
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the degree of the short sight. It would be highly 
desirable to abandon’ the term ‘staphyloma’ in 
favour of * protrusion,* with such appended words 
as might serve to indicate the place and nature of 
the change. See Eye, and its Appenpages, 
Diseases of. R. Brudenell Carter. 

STARVATION (Sax. steorfatty to perish).— This 
term is generally applied either to deprivation of 
food, or to the series of phenomena to which such 
want gives rise. The word is often used synony- 
mously with fastingy which, however, may be more 
accurately applied to voluntary starvation. See 
Fasting. 

STASIS (loTijixiy I stop). — Local arrest of the 
circulation. See Inflammation. 

STATISTICS, MEDICAL.— Morbidity; 
Mortality ; Periodicity in Disease ; Public 
Health ; and Vital Statistics. 

STEARRHCEA. — Synon. : Seborrhoea ; Stea- 
torrheea ; Fr. Stiarrhie ; Siborrhie ; Ger. Talg~ 
driisenausschwitzung. 

Stearrhoea is an affection of the skin which is met 
with in an idiopathic form, but more often as an 
attendant on other skin -diseases, such as folliculitis, 
acne, gutta rosea, and lupus. 

Description. — Two varieties of this disease are 
described : (l) Steat^rhcca sicca ; and (2) Stearrhoea 
oleosa. 

1. Stearrhoea sicca. — This form is usually asso- 
ciated with folliculitis, and constitutes common 
pityriasis capitis, or dandriff of the scalp. A similar 
affection is often met with as a ringed eruption on 
the back between the shoulder-blades, and on a 
corresponding part of the chest. This eruption is 
a variety of follicular inflammation involving the 
sebaceous glands as well as the follicles, in which 
stearrhoea is a constant feature ; it is very often 
associated with stearrhoea capitis, so that it is im- 
possible to dissociate the two diseases. 

Stearrhoea sicca is usually met with on the scalp 
and eyebrows, and in adults is characterised by the 
formation of dirty-white or yellowish scales. The 
outermost of these become dry and fall off as a scurf. 
At the same time the hairs are shed, and those 
which replace them are imperfectly develop^, so 
that partial baldness is caused. In uncomplicated 
stearrhoea there is no inflammation of the skin, and 
little itching ; but it generally happens that the 
affection is associated with folliculitis, and then 
itching becomes a troublesome feature. This con- 
dition of the scalp is commonly known as pityriasis 
capitis or alopecia furfuraceuy in which the skin be- 
comes covert with great quantities of fine, pearly- 
white, glistening scales, which are constantly shed 
and fall upon the shoulders, giving the appearance 
of the hair having been powdered. There is, in 
faa:t, an excessive desquamation of cuticle; and 
when the hairs participate in the changes, as they 
often do, the vertex becomes bald. The degiree of 
itching depends on the amount of folliculitnt pre- 
sent. Stearrhoea capitis may be mistaken for dry 
eczema or psoriasis; but these diseases are rarely 
limited to the haiiy p^t of the scalp, and the 
changes in the skin are much more marked. 

2. Stearrhoea oleosa, —This variety of the disease 
is usually confined to the ftice, and is a very com- 
mon complication of acne rosacea. It consists of 
an excessive secretion of sebum, which is changed 
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in character into an oily fluid. This oil is poured 
out on the surface of the skin, and ^ives it a shiny 
appearance. When dabbed with a piece of blotting- 
paper, the fluid IS absorbed and its greasy nature at 
once becomes evident. From the ready adhesion 
of dust, the skin assumes a dirty look which is very 
characteristic. This affection is especially prevalent 
in spirit -drinkers 

TREATMENT. — The treatment of stearrhoea is 
chieHy local, and consists, in the first instance, in 
removing any crusts which may have formed from 
the accumulation of sebum. These should first be 
softened by a thorough application of oil, and then 
well washed with hot water and soap. The sub- 
sequent treatment consists in the daily use of the 
white precipitate, or nitrate, or red oxide of mer- 
cury ointment, well diluted with vaseline. At the 
same time the skin should occasionally be washed 
with a lotion containing soft soap or a little borax 
and ether Before any local treatment is adopted, 
It should be carefully explained to patients that the 
rocess of rubbing off the crusts is always attended 
y the removal of a large number of loose hairs, 
otherwise they are apt to think that the loss of 
hair is caused by the treatment rather than by the 
disease Robert Liveing. 

STEATOMA {<rr 4 ap, fat; and the termination 
oma, adopted to indicate a tumour) — Synon 
Fr Stiatome\ Ger Steatom. — A sebaceous cyst 
See Cysts. 

STEATOZOON {<rr 4 ap, fat or sebum ; and 
(&0Vf an animal). — A synonym for the Acarus 
folltculorum See Acarus. 

STEEL-QRINDER’S PHTHISIS -5'^^ Pneu- 

MOCONIOSES 

STELLWAG’S SIGN.— A widening of the 
palpebral fissure occurring in many cases of ex- 
ophthalmic goitre, bearing no constant relation to 
the exophthalmos, and due partly to retraction of 
the upper eyelid. 

STENOSIS I constrict). — A constric- 

tion, narrowing, or stricture of an opening or a 
tube , for mstance, mitral or aortic stenosis, m the 
heart ; and stenosis of the oesopha^s, 

STERCORACEOUS {stercus, dung). — Faecal ; 
a term generally applied to vomited matter when it 
presents the characters of faeces. See Vomit Ex- 
amination of Vomited Matters. 

STERILITY IN THE FEMALE.— Synon. : 
Barrenness ; Fr. StJrilitJ; Ger. Unfruchtbarkeit, 

Definition — Want of the power of reproduc- 
tion in the female 

Frequency. — In the general community the 
proportion of childless marriages seems to be about 
X m 8 or 8 5 ; among members of the peerage 
I m 6*11 Whether K^rer be correct m estimat- 
mg that the husband is in fault in at least one-fourth 
of the cases of stenlitas matrimonii remains to ^ 
proved. Doubtless he is nearer the truth than 
those who attribute the sterility in nme cases out of 
ten to some fault in the wife, because Mihde the 
comparatively rare cases of male impotence are 
readily enough recognised, and also the rarer cases 
»f aspormoHsm, the cases of OMobspernt^hsm, where 
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an azoic semen is ejaculated, are for the most part 
altogether overlooked. The possibility that the 
cause of the childlessness may found in the male 
must, therefore, always be borne in mind. Sts 
Impotency ; and Sterility in the Male. 

.Etiology. — For generation the essential pro- 
duct in the female is the ovum ; and in her repro- 
ductive apparatus we find (1.) oviparous organs for 
Its production ; {jl ) oviducts for its transmission ; 
(ill ) an ovigerent organ or nest in which the ovum 
IS hatched ; and (iv. ) copulative organs for the re- 
ception of the semen, the spermatozoa of which 
constitute the essential contribution of the male. 
In a married woman in whom the generative func- 
tion is in abeyance, the sterility may be either 
primitive or acquired In the former case we have 
to do with a female w ho has never borne a child ; 
in the latter the woman may have borne one or 
more children, but has for some years ceased to 
conceive. In either case we search for the friult in 
one or more of these four planes of her sexual 
apparatus 

I Faults In the Ovaries. — The ova are 
developed in the ovanes, and the conditions which 
interfere with ovulation — that is, the regular ripen 
mg of an ovisac, and the discharge of an ovum— 
dimmish or destroy the possibility of conception. 
Such conditions are found in — 

(1) Absence or imperfect development — Cases of 
ab^nce or defective development of the ovanes are 
rarely met with, except in women in whom the rest 
of the sexual apparatus is also anomalous. 

(2) Displacements, — One or both ovanes may be 
found displaced. Instead of lyin^ at the level of 
the pelvic brim, they have fallen mto the pouch of 
Douglas In this position, though the ripening 
and dehiscence of the ovisacs may be duly taking 
place, the discharged ova are not received into the 
free extremity of the Fallopian tube. The displaced 
ovary, moreover, is extremely Ukely to be the seat 
of some degree of infiammation 

(3) Inflammation — Oophontis, acute or chronic, 
lessens the conceptive power in vanous ways It 
may lead, first, to destruction of the follicles, so 
that no ova are produced ; secondly, to condensa- 
tion of the stroma, so that the regular npening of 
the ovisacs is impeded ; thirdly, to deposits on the 
surface, which prevent the dehiscence of the ovisacs ; 
or, fourthly, to adhesions of the ovary in situations 
winch hinder the entrance of the discharged ova 
into the oviducts 

(4) Degenerations, — The neoplastic degenerations 
to which the ovaries are most liable are the cystic ; 
and all the varieties of cystomata, as well as the 
fibromata, the sarcomata, and the carcinomata, are 
commonly attended by sterility. Where both 
ovaries are affected the stenhty is absolute, from 
the complete loss of function in the oigans ; and 
even where only one is affected, the disturbance in 
the relations of the pelvic organs, caused by the 
growing mass, is likely to prevent impregnation. 
See Ovaries, Diseases of. 

II. Faults In the Oviduots.— The Fallopian 
tubes or oviducts serve not only for the reception of 
the discharged ova, and their transmission down- 
wards to the uterus; they may serve also for the 
upward transit of the spermatozoa. Lawson Tait 
maintamed that the entrance of spermatozoa into the 
tubes IS patholocical ; but most authorities are of 
opinion that in Uiem the male mid female dements 
come into union. i 
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(1) Absence* — Defective development of the Fal- 
lopian tubes is usually associated with other abnor- 
malities of the sexual apparatus, especially with 
rudimentary conditions of tne uterus. 

(2) Jnjlammatton* — Inflammatory changes may 
be found affecting either the external serous cover- 
ing, or the internal mucous lining. In the former 
case sterility results from adhesions, which lead to 
displacements of the free extremities, so that they 
are not in a position to receive the ova dis* 
charged on the bursting of an ovisac; or from 
bands which constrict the tubes, and so occlude 
tiieir canal. In the latter, changes in the secretion 
may prejudice the vitality of the spermatozoa or 
ova ; or the thickenings, polypoidal or other, may 
obstruct the canal ; or complete atresia may be 
produced, and their permeability be thus entirely 
lost. See Fallopian Tubes, Diseases of. 

(3) D^nerations, — The tubes are rarely enough 
the seat of neoplasms ; but when such do develop 
in their walls, occlusion of their canal and conse- 
quent loss of function may ensue. 

III. Faults of the Utenus.— In the process 
of reproduction, the uterus serves as the receptacle or 
nest, in which the fertilised ovum is carried during 
the period of incubation. In its proliferating mu- 
cous membrane the chorionic villi take root ; through 
its expanded blood-vessels the foetal blood is brought 
into relation with the maternal ; its walls grow in 
correspondence with the increase in size of the 
ovum ; and its largely developed muscular fibres 
are the main agents in the expulsion of the ovum 
when it is finally hatched. It plays such an im- 
portant part in the female economy that the name 
of it is often used as synonymous with the sexual 
apparatus ; and some of its morbid conditions are 
among the commonest causes of sterility. 

(1) Defective development, — First, the uterus may 
be absent altogether, or represented merely by a 
fibrous nodule. Secondly, it may be small^ having 
unde^one anest at some stage of its growth, and 
remaining infantile, juvenile, or adolescent. Thirdly, 
it may be bicomuotes — retaining the trace of its 
original duplicity by the presence of a septum 
running through the body alone, or running through 
both body and cervix, perhaps through the vaginal 
canal as well Fourthly, it may be unicornuous^ 
only one of the halves of the organ having been 
developed, while the other tube may be obliterated, 
or attached as a rudimentary by-horn to the better- 
developed tube. Fifthly, a more frequent malfor- 
mation is found in a conical form of the cervix^ 
which is not infrequently complicated with, sixthly, 
narrowness of the os. This last condition may exist 
by itself, forming a well-reccgnised cause of sterility, 
a^ furnishing some of the cases in which a most 
satisfactory cure can be accomplished. 

(2) Displacements. — First, descent of the uterus is 
found as the pedominant morbid condition in some 
cases of acquired sterility, but this is more frequently 
associated with the deviations anteriorly or jx>ste- 
riorly. Of these, secondly, the antrorsions, fkxion 
and version, are very frequent among women who 
have never conceived at all ; thirdly, the retrorsions, 
flexion and version, are more common in women 
who have given birth to one or more children, and 
have subsequently remained sterile. The flexions, 
in particular, form a very clearly recognisable and 
often remediable cause of sterility. 

(3) Ckanga in size.^The retrogressive changes 
which occur in the uterus after labour sometimes go 


on morbidly, and in one group of cases leave the 
organ in a condition of (1) super-involution. The 
uterus may be reduced to a little tube which only 
admits the sound for half an inch. Even when the 
degree of super-involution is less, and the uterus still 
measures two and a quarter inches in length, it is 
apt to cause amenorrhoea and sterility. In another 
group of cases the uterus remains hypertrophi^ 
in a condition of (2) sub-involution ^ which is 
inimical to conception ; and when conception does 
take place in such a uterus, abortion is liable to 
occur. 

(4) Inflammation, — Among the commonest causes 
of sterility must be ranked the inflammatory changes 
to which the uterus is so liable, whether the process 
have affected mainly the external, middle, or internal 
coat ; and in many of the cases where some other 
condition tending to sterility is present, inflammatory 
changes come in to increase the difficulty, and to 
cloud the prospects of recovery. First, perimetritis 
is usually only an element of a more general pelvic 
peritonitis, which often leaves behind it fixations 
and displacements of the uterus, preventing concep- 
tion or promoting early abortion. Secondly, meso- 
metritist leading to thickening of the walls of the 
organ, produces an expansion of its cavity and dis- 
turbance of its function. It is rarely possible to dis- 
sociate this from, thirdly, endo metritis ^ which is 
attended also by dilatation of the cavity, but which 
is further mischievous from the deleterious influence 
of its abnormal secretions on the life and progress of 
the spermatozoa, and from the difficulty with which 
a fertilised ovum gets healthily engrafted on its sur- 
face. Moreover, in certain cases of long standing, 
some of the uterine orifices may become more or less 
occluded, a result which is more especially apt to 
ensue in the external orifice when caustics have oeen 
applied to the cervical canal. 

( 5 ) Degenerations. — First, myomata^ or fibroid 
tumours, are found in a considerable proportion of 
barren women. Whether sub-peritoneal, intra- 
mural, or sub-mucous, they interfere in many ways 
with conception, and give a proclivity to miscarriages 
or dangerous lalwurs when conception has occurred. 
Secondly, sarcomata have usually their seat in the 
uterine cavity, and seem to be an absolute bar to 
impregnation. Thirdly, carcinomata have been 
sometimes met with in the pregnant uterus ; but 
these are commonly seated in the cervix, and it is 
usually only in an early stage of the mischief that 
conception can occur. See Uterus, Diseases of. 

IV. Faults In the External Organs.— In 
various ways the organs which serve for the recep- 
tion of the spermatic fluid may be so affected that 
their copulative function is disturbed or destroyed, 
and the patient remains sterile. 

(1) Malformations . — Occlusions of the labia are 
rare ; but the vaginal canal may be impervious, 
firstly, from abnormal conditions of the hymen \ 
secondly, from atresia in some part of its course ; 
or, thirdly, from complete absence. It will even be 
found that in certain cases where the rest of the 
generative apparatus seems to be well-developed, a 
preternatural shortness of the canal exists in some 
sterile women, from whom the semen escapes imme- 
diately after it is thrown into the cavity. 

(2) Injuries. — The ii^rious influences of a bad 
lalwur on the reproductive power of a woman may 
be found, first, in an undue patency of the canal, 
usually from extensive rupture of the perinoeum; 
secondly, more frequently from' atresia^ partUl or 
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complete; or, thirdly, from fistulous formations, 
leading to communication with the neighbouring 
cavities. 

(3) Infiammation — In its acute stages, inflam> 
mation of the pudenda and vagina pr^uces, first, 
cfyspareunta ; in its more chronic forms it may be 
productive of, secondly, unhealthy discharges y which 
endanger the vitality of the spermatozoa ; or it may 
lead, thirdly, to occlusions of the labia, or of the 
vaginal orifice or canal Partly of inflammatory 
origin IS the condition, fourthly, of vagintsmusy 
which IS not an uncommon cause of impossibility of 
connection 

(4) Degenerations — The various neoplasms occur 
with rarity m the vaginal canal , but in the pudenda 
— sometimes from their bulk, sometimes from their 
sensitiveness — they interfere with connection, as in 
cases of elephantiasis labiorum or of urethral car- 
uncle Vagina, Diseases of. 

Diagnosis and Prognosis. — Investigation into 
a case of sterility may require us to satisfy ourselves 
as to the fertilising powers of the male, and the 
due fulfilment of the marital function. Occasionally 
some concurrent disturbance in the functions of the 
sexual apparatus of the female, or of the neighbour- 
ing organs, may enable us to make a close guess at 
the cause of her barrenness , but we can only arrive 
at a true conclusion by a careful physical examina- 
tion, having m view such causes as we have given 
Some of the conditions, as, for example, the more 
pronounced malformations, or imperfect develop- 
ment, make us regard a woman as hopelessly sterile , 
Others, such as uterine flexions and stenosis, some 
vaginal occlusions, and injuries and tenderness, we 
may undertake to treat with good hope of fruitful 
result. 

Treatment —In commencing the treatment of 
any case, we must bear in mind that morbid condi- 
tions may be present in more than one of the planes 
of the sexual system, and that we must begin with 
the removal of the obstacle that lies nearest the sur- 
face Urethral caruncles and other sensitive struc- 
tures in the vulva must be cut off or cauterised. 
Contractions of the vaginal orifice or canal must be 
stretched ; and where there is complete atresia an 
aperture must be formed and kept patulous. Ste- 
nosis of the uterine orifices may be overcome by 
temporary dilatation by means of graduated bougies 
introduce under chloroform, or with a tupelo-tent, 

^ which the writer has more than once seen followed 
by impregnation. Where such dilatation fails, the 
os may be dilated more permanently, by tearing it 
with an instrument like a pair of long dressing- 
forceps, the blades of which are forced apart after it 
has been passed into the cervix ; or by dividing the 
cervix at both sides, or in one or other lip, with a 
hysterotome , or the orifice and canal may oe dilated 
by means of graduated bougies The deviations of 
the uterus must be rectified . versions, after replace- 
ment, being usually retained by some modification 
of Hodge’s pessary, flexions demanding in addition 
the use of an mtra-utenne stem. The stem-pessary 
of zinc and copper, introduced into the intenor, is 
the best means of stimulating to its full function the 
imperfectly developed uterus, and the uterus which 
has withered from super-involution. Morbid con- 
ditions in the interior of the uterus require direct 
applications to its cavity. And as in a la|g^ pro- 
portion of the cases some inflammatory mischief 
complicates the other morbid condition, it is often 
helpoul to the cure to make the patient use hot 


douches and baths, and the internal remedies which 
tend to remove the eflfects of inflammatory action. 
It IS to the beneficial influence which the waters of 
£ms, Aix, Kissmgen, and other spas exert on chronic 
metritis that their reputation for curing sterihtv is 
mainly due. In cases where the natural method of 
getting spermatozoa brought into relation with the 
ova has failed, success is said to have followed the 
introduction of seminal fluid by means of a fine 
syringe and tube into the cavity of the uterus — ^a 
line of treatment legitimate, it may be, but only to 
be adopted in quite exceptional circumstances. 

Alexander Russell Simpson. 

STERILITY IN THE MALE— Synon.: Fr. 
Stinlitl chez Vhomme , Ger Unfhechibarkeit des 
Mannes 

Description.-— By sterility is meant an inatality 
to procreate. This condition must not be confused 
with impotence, which is an inabihty to perform 
sexual intercourse. A perfectly impotent man Is 
necessarily sterile, but a sterile man may be able to 
perform the sexual act The condition may restdt 
from widely differing causes 

1 Abnormalities of the Genitals— (a) In 
those cases in which both testicles are undescended 
or are otherwise misplaced, these organs remam 
small, undergoing no increase in size at the time of 
puberty ; moreover, they do not form spermatozoa 
The writer has examined a number of testicles 
removed by operation in this class of case, and has 
found them wholly destitute of spermatozoa. In 
these cases the patient is stenle but not generally 
impotent, and the fluid emitted m coition is desti- 
tute of spermatozoa {azoospermatism) Cryptorchics 
are sometimes reputed to have procreated children ; 
but It IS remarkable that as yet no case has been 
found in which a retamed testicle has been fully 
proved to be capable of secreting a fertilising fluid. 

Treatment — All cases of undescended or mis- 
placed testicle should be operated upon as soon as 
possible If the testicles are brought well down 
into the ill-developed scrotum before puberty they 
enlarge at that period, and may attain the ordinary 
size. As a rule, although they do not enlarge to 
the full extent, they grow into useful organs, sterility 
thus being avoided. An additional reason for opera- 
tion IS that the majonty of these cases also suffer 
from herniee 

{b) In epispadias or hypospadias, in hermaji^ro- 
dites, and in many other cases of malformation of 
the penis, the semen is not properly introduced into 
the vagina, and stenhty results See Penis, Dis- 
eases of. 

2 Obstruction to the emission of Semen 
In double acute epididymitis the inflammatory 
exudation occludes the canal of each epididymis. 
This condition may be only temporary, but if a 
fibrous nodule remain in the globus minor on each 
Side, the ducts will be occluded, and the sterility be 

rmanent. The treatment of epididymitis should 
continued until the inflammatory exudation is 
quite absorbed and no mduration left Other 
causes of obstruction and stenhty are tubercular 
disease and gumma of the epididymis, disease 
the vas deferens, or pressure upon these ducts ftom 
without, and the removal of the epididymes or 
portions of the vasa deferentia. Three other 
common causes of sterility are stneture of the 
urethra, enlarged prostate and severe phimo^ A 
severe stricture of the urethra obstructs the flow Of 



STERTOR 


1584 STERILITY IN THE MALE 

semen during erection, the semen passing back into 
the bladder. An enlarged prostate and any disease 
of or operation upon the prostate may occlude the 
ejaculatory ducts. In phimosis of a severe type 
the semen may collect in the prepuce. In perineal 
fistulse the semen may escape through these canals. 

3. Diseases of the Testicles. — By inter- 
ference with the functions these may prevent the 
formation of spermatozoa. In double orchitis after 
mumps the testicles sometimes atrophy and become 
sterile. 

4. Aspermatism.— Even though there be no 
obstruction or lack of secretion the ejaculation of 
semen does not always follow coitus, even in persons 
who are subject to nocturnal emissions. This 
appears to arise from defective sensibility of the 
glans penis. In one case of non-ejaculation the 
nerves proceeding to the glans apparently had been 
destroyed by ulceration and cicatrisation ; in some 
cases the surface of the glans b converted into a 
mass of scar-tissue which contains no nerve- fibres. 
Loss of the glans penis by operation or from 
ulceration may thus cahse sterility, although the 
writer has seen a case in which efficient and fertile 
intercourse was possible after amputation of the 
penis, leaving only a small stump. 

5. Azodspermatism. — A rew cases have been 
recorded of healthy, well-formed male adults, appa- 
rently capable of normal coition, who yet proved 
sterile. Repeated microscopical examination of the 
semen has demonstrated me absence of sperma- 
tozoa. No explanation of this condition has as yet 
been discovered. 

Treatment.— I f any of those conditions which 
are amenable to surgical assistance be present they 
should be treated according to general principles. 
Phimosis, retained testicle, stricture of the urethra, 
hydrocele, hernia, &c., should be at once subjected 
to an operation for their radical cure. 

A question as to the advisability of. marriage 
may arise. Proved sterility is a legal disqualifica- 
tion ; and even if this point be not raised, it will 
accord with the experience of most practitioners, 
t^t for such men to marry is usually unwise. 

Charles Gibbs. 

STERNUTATORIES {sternuo, I sneeze), — 
Synon. : Errhines ; Fr. SUmutatoires ; Ger. iVrVr- 
mitteL 

Drugs which cause sneezing, and produce an in- 
creased secretion from the mucous membrane of the 
nose. The principal sternutatories are Tobacco- 
snuft, Veratrum album, Euphorbium, and Ipecacu- 

fl. pha.T 

STERTOR {sterto, I snore).— Synon. : Fr. 
Sterteur ; Ronftenunt ; Ger. Schfiarchen ; Rdcheln. 

Definition. — A term commonly applied to 
sounds in the throat resembling snoring, which 
occur in the apoplectic and like conditions. The 
writer considers name should be extended to 
other sounds formed in any part of the respiratory 
pa88;^es or mouth by the movements of the air, 
under similar circumstances. 

Varieties. — S everal varieties of stertor maybe 
recognised, as follows : — 

1. Nas ^, — Nasal stertor arises from approxima- 
tion of the alae nasi towards the septum oy t^e in- 
going air, as in the act of sniffing. 

2. Buccal. — This form of stertor is due to vibra- 
tions of the lips, and puffings and flappbgs of the 
cheeks, during inspiration or expiration. 


3. Palatal , — This arises from vibrations of the 
soft palate, whether the breath passes through the 
mouth or the nose. 

4. Pharyngeal , — Pharyngeal stertor is caused by 
the lolling back of the base of the tongue into close 
contact with the posterior wall of the pharynx. 

5. Laryngeal , — This variety is referable to vibra- 
tions of the chordae vocales. 

6. Mucous , — Mucous stertor is a term which may 
be given to the bubbling of air through mucus in 
the trachea or larger air-tubes. 

/Etiology.— O ne or more of the varieties of 
stertor, in varying degrees of intensity, may occur 
in any of the following morbid conditions, namely : 
Suffocation ; apoplexy ; epilepsy ; convulsions in 
children; the death-agony; fractures of the skull, 
and concussion of the brain; bronchitis— particu- 
larly in old subjects, sudden oedema of the lungs, 
and large haemorrhages into the lungs; great ex- 
haustion ; chloroform-poisoning, drunkenness, and 
opium- poisoning ; drowning, and all conditions in 
which mucus or other fluid is present in the lungs ; 
and all forms of sopor, whether natural or the 
result of accident or disease. 

Description. — The general phenomena of stertor 
are those of suffocation. 

A patient may be found lying in a state of com- 
plete unconsciousness, with a congested, turgid, 
and expressionless face ; usually dilated and fixed 
pupils ; insensitive conjunctivoe ; a hot and per- 
spiring skin ; throbbing arteries ; a full and bounding 
pulse; and, lastly, noisy breathing, the direct 
result of mechanical interference with the passage 
of air into or out of the lungs, whether arising from 
contractions of the orifices, and vibrations of the 
soft parts of the nose, lips, cheeks, palate, pharynx, 
or larynx, or from mucus or fluids in the trachea 
and bronchial tubes. When the obstruction to the 
breathing is only slight, but long-continued, the 
face may be of a dusky pallor, and there is an 
entire absence of turgidity and congestion. 

Pathology. — The noise in stertor depends on 
the vibration of certain parts just enumerated. 
The primary disease causes partial paralysis or 
spasm of the muscles contained in these parts, and 
this factor, together with the position of the [xitient, 
causes the paralysed or rigid structures to occupy 
petitions interfering with the passage of air into 
and from the lungs. Thus is produced a double 
result. In the first place, the air passing over the 
affected parts throws them into vibration, and thus 
gives rise to the characteristic sounds, and in the 
second the obstruction to respiration produces the 
characteristic symptoms of asphyxia, which may be 
sometimes so great as to be fatal in itself. The 
congested and turgid face, the noisy breathing, the 
rdles in the chest, the throbbing arteries, and the 
full and bounding pulse, are signs of suffocation. 
Directly the im^diments to respiration are re- 
moved, all is quiet in apoplexy, and the practitioner 
is enabled to judge of the real state of the case — 
which side is i»ralysed, whether the nerves are 
losing or recovering their power, and what evidences 
exist as to greater or less interference with the 
functions of organic life. 

Treatment. — In sJ:ertor, as in strangulation, we 
must proceed at once to remove the impediment to 
free resjflration. 

Ncual stertor , — This may be relieved by wessing 
upwards the tip of the nose, or by keeping the 
naret open 1^ the handle of a common salt-spoon. 
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Laryngeal stertor, — In apoplexy this never ap- 
pears dangerous enough to warrant tracheotomy, 
which alone would remove it. 

Buccaly pharyngeal^ palatal^ and mueous stertor 
— These varieties of stertor are readily treated by 
placing the patient comfortably on one side, and 
affording support by well-arranged pillows. In this 
position the buccal and palatal stertor, if any re- 
main, will be too feeble an impediment to require 
further attention The tongue drops to the side of 
the pharynx and leaves plenty of room for the in- 
going air. The mucus or fluid, too, whether result- 
ing from these or other forms of stertor, drains 
away into the lowermost lung, thus preventing the 
formation of large foam-vesicles in the trachea (the 
‘ death-rattles ’ ), which are always dangerous re- 
spiratory impediments Care should be taken to 
keep the neck rather straight, as, if the chin be 
brought too near the sternum, the thyroid cartilage 
presses upwards and backwards, and pushes the 
base of the tongue towards the back of the pharynx 
In the management of mucous stertor it must be ob- 
served that, after a time, varying from one day to 
three or four, the lower lung becomes filled with 
mucus, though the patient is still breathing quite 
placidly If at this stage the patient be turned over 
on the other side, the mucus begins travelling across 
the trachea into the opposite lung ; is caught on its 
passage by the m-going air ; and is whipped into 
foam, which at once blocks up the larger air-tubes 
of the only lung that can work, and so instant 
distress and danger result If the life of the patient 
be not at once destroyed, still the additional shock 
reduces very much the chances of ultimate recovery 
Under these circumstances change of position should 
always be tentative, and time for some return of 
nerve-vigour should be allowed before it is at- 
tempted This warning applies with equal force to 
all cases where mucus or fluid obstructs the air- 
passages, as in drowning, haemoptysis, and bron- 
chitis In drowning, it may be remarked that the 
water on entering the lungs becomes quickly 
inspissated with mucus, forming a milky foam, 
which can only be slowly evacuated by the appli- 
cation of Dr Marshall Hall’s or other process of 
artificial respiration See Artificial Respira- 
tion , and Resuscitaiion 

Robert L Bowles 

STETHOGRAPH the chest ; and 

ypdpo), I write) — An instrument for recording the 
movements of the chest 

STETHOMETER (<rT7j0oy, the chest; and 
fxirpovy a measure) — Synon Fr Stithomttre , 
Ger Stethometer — An instrument for measuring 
the mobility of the chest, and of its several parts, 
during respiration 

STETHOSCOPE (<rT^dos, the chest , and 
oKoirdai, I examine). — Synon. Fr StJthosccpe , 
Ger. Stethoscop, 

Definition. — An instrument employed as a 
medium for the conduction of sound, between the 
ear and the chest or other parts, in auscultation 

Description. — Stethoscopes are of vanouc 
patterns. They are often made of a thin, cylin- 
drical piece of wood, perforated throughout its length, 
which is of about 6 inches to 8 inches ; expanded at 
one end to a somewhat trumpet-like extremity, for 
convenient application to the chest ; and at the 
other end provided with a nearly flat, broad surface, 
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to which the ear can be comfortably applied. 
Some practitioners prefer a solid stethoscope— that 
is, one in which there u no central canat Such 
was Laennec’s original instrument. Others prefer 
the stethoscope to m made of metal ; others, again, 
of vulcanite. An instrument made of cedar-wood, 
with A perforation of about ^ inch in diameter, a 
chest-piece about 1 } inch in diameter, and a slightly 
concave ear-piece 2 ^ inches to 2 f inches in diameter, 
is perhaps the best adapted for auscultation. 

Most auscultators at the present day use the 
htnaural stethoscope^ which consists of a short 
hollow chest- piece, of an elongated conical shape, 
from which two flexible tubes extend, terminating 
m metal tubes tipped with ivory, to fill the meatus 
of the ear on each side This instrument has some 
advantages It can be more readily applied to dif- 
ferent parts of the chest without the observer bemg 
obliged to adopt constrained postures ; and by oc- 
cupying both ears while the chest-piece is apphed, 
it excludes extraneous sounds, and considerably 
intensifies the chest-sounds. One disadvantage is, 
that sounds produced in the mouth and throat of the 
patient, which would be recognised by the dis- 
engaged ear of an observer using the ordinary 
stethoscope, are apt to be mistaken for modified 
pulmonary sounds Again, with the aid of the rigid 
stethoscope impulses of various kinds, cardiac or 
aneurysmal, not recognisable on ordinary palpa- 
tion, are very appreciable by the ear, which might 
escape attention with the binaural instrument 

The differential stethoscope, which is a binaural 
stethoscope having the tube connected with each 
ear attached to a separate chest-piece, is useful in 
some cases of heart-disease, and for simultaneously 
comparing the two sides of the chest — provided the 
two ears of the observer are of equal auscultatory 
power. Finally, some practitioners prefer a single 
flexible tube, with an ear-piece fitting into 3ie 
meatus, and a chest-piece It has been attempted 
to apply the telephone, and even the microphone, 
to stethoscopy, but as yet without success. 

R. Douglas Powell. 

STHENIC ((T^fVos, strength) — This term is 
applied, first, to individuals when they are vigorous 
and strong ; and, secondly, to inflammatory 
diseases, when they assume an active character, 
such as sthenic pneumonia^ as distinguished from 
asthenic 

STIFF-NECK — A popular name for muscular 
torticollis. See Rheumatism, Muscular. 

STIMULANTS {stimulOi I excite) — Synon 
E xcitants 

Definition —Any agent which increases the 
function of a tissue or of an organ 

The term is fast disappearing from therapeutics 
since pharmacology is steadily demonstrating the 
way in which remedies exert their action upon the 
body. 

Used in the general sense as above defined, it 
includes nearly all the remedial agents in the 
pharmacopoeia if we exclude the class Sedatives 
or Depressants. A very objectionable employ- 
ment of the term is made in circumscribmg its use 
as a synonym for alcohol and its preparations. 

Nevertheless there are some therapeutic groups 
where the term is still admissible in the present 
state of our knowledge, and these may be briefly 
enumerated. 


5 * 
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1. Local Stimulants^ or more correctly Ex- 
ternal Stimulants^ include the long list of agents 
which are employed as counter-irritants, rube- 
facients, vesicants, pustulants, irritants, and even 
caustics. These the reader will find discussed 
under the heading Counter-irritants. 

2. General Stimulants, — This is a most mis- 
leading term, and if employed at all should be used 
as a synonym for Cerebral Stimulants. These are 
drugs which increase the activity of the brain either 
by their stimulation of the cerebral cells or by their 
power of increasing the vascular supply. The ex- 
citation of the mental functions may be so great as 
to cause marked exhilaration or even delirium, and 
since the most typical members of this group of 
drugs are the narcotics, when the action of the 
drugs is pushed, sleep or depression of the mental 
faculties to the extent of coma occurs. 

The agents generally employed as cerebral 
stimulants are alcohol, tea, coffee, coca {Eryihro- 
xylum coca\ opium, absinthe, and Indian hemp. 
Belladonna, hyoscyamus, camphor, and ether are 
also powerful excitants of the cerebrum. Of course 
the most important of all these is alcohol, and its 
use in disease is one of the most serious problems 
that can be placed before the physician, but it 
must be clearly recognised that alcohol as a reme- 
dial agent in fever should not be prescribed as a 
cerebral or general stimulant, but as a food and as a 
cardiac stimulant. See Alcohol. 

3. Cardiac Stimulants. — This group is of great 
therapeutic importance, and comprises those drugs 
which notably augment the force of the ventricular 
contractions, and at the same time markedly in- 
crease the frequency of the pulse. In theory and 
in practice they must be carefully distinguished 
from cardiac tonics which in a slower and more 
lasting manner also increase the power of the 
ventricle, but at the same time diminish the num- 
ber of its contractions. The action of cardiac 
stimulants is utilised in emergencies as in threaten- 
ing failure of the circulation from shock, injury, 
mental emotions, or from the effects of the depres- 
sing poisons elal^rated during fever. These drugs 
act upon the heart through its nerve-supply, 
directly, and also by reflex action on the sensory 
filaments of the vagus distributed to the stomach. 
Ammonia acts in this manner, while at the same 
time it powerfully stimulates the vaso-motor centre 
in the medulla. The chief cardiac stimulants are 
alcohol in all its forms, free ammonia and its pre- 
parations, heat, camphor, turpentine, ether, nearly 
all the aromatic or essentiad oils, chloroform in 
small doses, and strychnine. 

The indication for the use of alcohol in fevers 
should be sought for mainly in the condition of the 
heart and circulation as evidenced by the force of 
the ventricular contractions, the frequency of the 
pulse, and^ the heat of the extremities. At the 
same time its value as a food (the greater part of a 
medicinal dose is burned up as fuel in the system) 
and ite power of retarding metabolism must not be 
lost sight of. In desperate emergencies ammonia 
must be relied upon, applied to the nostrils or 
injected directly into the veins or swallowed in 
combination with alcohol 

4. Vascular Stimulants. — Though the previous 
^oup is often spoken of as ‘ vascular stimulants,* 
this term should be strictly confined to those drugs 
’•^^hich stimulate the retarded circulation by thinr 
action in Causing dilatation of the blo^-vessels, as 


amyl nitrite, nitroglycerin, ethyl nitrite, sweet 
spirit of nitre, sodium nitrite, and to some extent 
alcohol — especially if administered hot — and some 
of the sudorifics. 

5. Spinal Stimulants are agents which notably 
increase the functional activity of the spinal cord. 
They act mainly by stimulating the large ganglion- 
cells in the anterior cornua. The most powerful 
are strychnine, brucine, thebaine, and ammonia. 
A host of drugs in certain definite doses also affect 
the cornua similarly, but are never employed for 
this purpose : among these are ergot, nicotine, 
ether, opium, gelseminine, and even chloroform. 
The indications for the exhibition of spinal stimu- 
lants are seldom clearly marked save in the case 
of paralysis, hemiplegia, or polio-myelitis anterior 
acuta after all inflammatory action has subsided. 

6. Gastric Stimulants include those drugs 
which act in the opposite way to gastric sedatives, 
but the term is misleading as it includes all the 
gastric tonics, the local emetics, and nearly all the 
substances which if applied to the skin would 
cause irritation {External Stimulants)^ all aromatics, 
and alcohol in small undiluted doses, and the 
various spices, sauces, liqueurs and small dishes 
which enter into the Russian Zarkuiska or into the 
Branwinsbrod of the Swedes. 

7. Intestinal Stimulants also include the long list 
of so-called carminatives and the various cathartics 
and laxatives which the reader will find described 
under Purgatives. 

8. Hepatic Stimulants are drugs which increase 
the functional activity of the liver so far as the 
manufacture of bile is concerned, and after their 
administration the amount of this fluid is always 
augmented. They are sometimes called chola- 
gogues, but must be distinguished from indirect 
cholagogues or so-called cholagogue purgatives 
which simply lead to the expulsion of the bile from 
the body by irritating the upper part of the small 
intestine, which causes the hepatic secretion to be 
expelled before it has had time for its absorption, 
as in the case of calomel and podophyllum. Many 
of the hepatic stimulants are also purgatives, but 
their direct cholagogue or hepatic excitant action is 
destroyed or suspended when they are administered 
in purgative doses. They are indicated in all 
sluggish conditions of the liver where there is 
reason to believe that the secretion of bile is 
deficient or where the physician wishes to raise the 
pressure of the bile in the ducts, as in cases of 
mild obstruction like catarrhal jaundice. The 
following are the more important hepatic stimu- 
lants : dilute nitric and nitro-hydrochloric acids, 
ipecacuanha, sodium salicylate, sulphate, benzoate, 
phosphate and tartrate, aloes, rhubarb, podophyllum- 
resin, iridin, euonymin, leptandrin, colocynth, col- 
chicin, bartisin, corrosive sublimate, jalap, scam- 
mony, ana some arsenious compounds. It is 
very doubtful if calomel has any direct cholagogue 
action. By the administration of small doses of 
any of the above hepatic stimulants, followed by 
one large dose of a cholagogue purgative like 
calomel, podophyllum-resin, Glauber’s or Rochelle 
salt, very large amounts of bile may be removed 
from the system. 

9. Renal Stimulants. — TTiis group) should in- 
clude all the diuretics or drugs which increase the 
amount of the urinary secretion, but for practical 
purposes it is best to use it as a synonym for the 
stimulating diuretics. These are drugs which act 
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locally or directly upon the kidneys or renal cells 
without markedly raising the general blood-pres- 
sure. The most important members of the jltoup 
are : Broom, buchu, copaiba, turpentine, caffeine, 
juniper, gin, calomel, urea, potassium-salts, uva 
ursi, nitrites, &c. Their use is limited for the 
most part to the treatment of diseased conditions of 
the bladder and urethra, or as agents for the relief 
of dropsy or anasarca where the kidneys are sound. 
In exerting their diuretic effects the urine is so 
altered in its chemical composition that most of 
these agents act as vesical sedatives and allay 
irritability of the bladder and urethra, or counter- 
act the dangerous evils of the cystitis which 
accompanies obstructed flow, as in the senile enlarge- 
ment of the prostate gland. 

William Whitla. 

STING STINGING PLANTS AND ANI- 
MALS — Synon. . Fr. Aiguillon ; Ger StacheL 

Definition — A sting is an abnormal sensation, 
partly painful, and partly itching in character, 
usually caused by the introduction beneath the skin 
of some poison of animal or vegetable origin. 
Either increment of the sensation may predominate ; 
the stung surface may be simply painful and tender, 
or the Itching may be intense, and lead to consider- 
able scratching for its relief 

In the widest acceptation of the word, the effect 
produced by the application to the skin of such sub- 
stances as mustard, cantharides, strong carbolic 
acid, and the like, may be denominated as stinging ; 
but here it is proposed to consider only the wounds 
inflicted by stinging plants and animals The sub- 
ject of venomous animals is separately discussed 
See Venomous Animals 

Etiology — The seventy of the sensation and 
of the local constitutional effects of stinging depends, 
not only on the equality and quantity of the irritant, 
but also on individual susceptibility , in some per- 
sons the effect may be extremely mild and transient, 
in others severe symptoms may ensue In respect 
to the peculiar susceptibility of the person attacked, 
the greatest difference is observable amor^ in- 
dividuals, and even in the same person at difmrent 
times In many of the recorded fatal cases, the 
victim had been previously stung and had suffered 
severely There seems, however, reason to believe 
j that the system becomes more resistant to the effects 
after repeated stingings, as is seen to be the case 
among bee-keepers, and those continually exposed 
to mosquitoes. Some variation in the virulence of 
the poison, whether of animal or plant, occurs with 
the season of the year. 

Stinging Plants — These are almost entirely 
limited to the order Urttcaceee^ of which the follow- 
ing species are the most important : U. urens, U, 
dtotca (British), U crenulata^ U sttmulans (In- 
dian), U, ferox (New Zealand), U. gtgas (New 
South Wales), which forms lofty trees, and U 
urentissima (Java). A few species of the order 
Malpighiaciie also possess stinging properties. 

In the nettles the urticating organs consist of 
tinicellular hairs tapering towaras the free end, each 
■of which terminates in a bent knob, and, swelling 
out at the attached extremity, is received into a cup- 
shaped depression of a cellular pedicle. The acrid 
fluid, the nature of which has not been determined, 
but is supposed to be an acid similar to malic or 
acetic acid, is tmxded as being secreted by the 
pedicle and storea in the stinging hair, flrom which 
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It escapes into the integpnent when the brittle 
knobby tip is broken off by contact. The hairs m 
the Malpighiads are peltate and not tapering. 

Stinging Anlmaia — Urticating organs, known 
as trickocysts^ cnidee^ or thread-cells, similar in 
function only to the stii^n^ cells of nettles, arc 
found in many animals, such as the Infusoria, some 
Annelida, and several Nudibranchiate mollusca. 
They are, however, best developed and most 
charactenstic in the Ccelenterata, of which the i^elly- 
flshes or sea- nettles are the best known. These 
organs consist of cells, containing an acrid fluid, and 
prolonged into a long filament which presents nu- 
merous modifications of barbs and serrations The 
filament is usually spirally coiled within the cell, 
from which it is everted on contact, conveying the 
fluid into the surface that it penetrates. Great 
variety exists in the form, size, and disposition of 
these organs ; in many of the Actinozoa or sea- 
anemones they are arranged in rope-like clusters, 
enclosed in fine tubes, within the body-cavity 
The power of stinging is possessed very generally 
by members of the articulate sub-kingdom, such as 
spiders and scorpions among the Arachnida ; bees, 
wasps, mosquitoes, gnats, and ants among the 
Insecta The bite of the flea or bug produces itch- 
ing rather than a sting In all cases of true sting- 
ing an irritant fluid, thought to be of the nature of 
formic acid, is introduced beneath the skin by some 
penetrating organ, which may be connected with 
the mouth or with the terminal segment of the 
abdomen, and is in some animals — as bees, 
but less frequently wasps— tom out and left in the 
wound when the sting is inflicted 

Effects — The introduction of the poison of a 
stinging vegetable or animal is followed, either im- 
mediately or within a very short time, by erythema 
of the affected part, the surface being red, swollen, 
and exhibiting all degrees of pain and tenderness. 
If a mucous membrane, as of the mouth, be the 
seat of the wound, the swelling is intense, the 
tongue cannot be protruded, and swallowing be- 
comes difficult or even impossible Nor arc the re- 
sults limited to the locality of the sting, the erythema 
often spreading to a considerable extent, from the 
hands or face, which are obviously the most frequent 
starting-point, to the arms, neck, and trunk, some- 
times presenting the appearance of a scarlatiniform 
or urticarial eruption Associated with the local 
manifestations, general symptoms, often of a most 
severe and even fatal character, have been known to 
occur Well-authenticated cases of death from the 
stings of bees, wasps, scorpions, and even some 
species of tropical nettles, have been placed on re- 
cord In the majority of such cases the poison has 
brought on a state of syncope ; severe prostration, 
pallor, and pulselessness being the most general 
symptoms ; and death has be«i known to occur 
within a quarter of an hour, or from that to a few 
hours Other cases, especially of scor^non -stings, 
are characterised by excitement and some delinum ; 
and tetanic spasms even sufficient to cause death 
have been not infrequently known to follow the 
stings of bees, wasps, and spiders {see Tarantism). 
When the case does not prove filial, recovery is 
generally rapid and the patient is quite well in a day 
or two I but this is not mways so, and the effects CA 
some nettles, for example, Vrtua uretUustma^ the 
Devil’s Leaf of Java, are said to last for ytars* ^ 
Treatment. — ( a) Zara/,— InnumeraOe applicft- 
tions have been su^ested as specifics in cases of 

Sia 
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stinging. Their efficacy, without doubt, depends 
mainly upon their being applied to the seat of the 
sting quickly after infliction. The modus operandi 
of many is quite empirical, but others would seem 
to decompose the irritating material, and so prevent 
or arrest its effects. Among those most generally 
resorted to are alkalis, such as liquor ammonue or 
strong solutions of bicarbonate of sodium or potas> 
slum ; and it is probable that many popular reme- 
dies, such as soap, the * blue-bag,’ &c., depend for 
their effect upon the alkali they contain. Concen- 
trated solutions or even the pure crystals of alum, 
and tartaric or other vegetable acids, often afford 
distinct relief if rubbed in at the site of the sting. 
The bruised leaves of plants such as the dock, or 
the juice of a raw onion, applied similarly, will act 
in ^e same way. For the more serious stings of 
tropical plants and animals, more potent remedies 
are necessary, such as the application of lint soaked 
in chloroform and laid over the wound ; poultices of 
ipecacuanha, or preferably an extract of the same 
drug made by mixing equal parts of powdered 
ipecacuanha, rectified spirit, and ether ; or rubbing 
the part with hydrate of chloral — pure, or liquefied 
by mixture with camphor, in the proportion of three 
parts of the former to one of the latter. Menthol- 
camphor will also relieve the pain and irritation ; 
carbolised oil (l in 20), or even subcutaneous injec- 
tions of carbolic acid, have been used. The aro- 
matic oils of pennyroyal, lavender, cloves, or 
cinnamon smeared over the hands and face, are 
most effective in preventing the attack of mosquitoes, 
gnats, &c., and often give relief when applied to 
the stung part. 

In the case of bee-stings it is important to search 
for and remove any parts of the penetrating organ 
which may have been left in the wound. 

{b) General, — When symptoms of prostration or 
collapse are produced, stimulation with brandy, 
ammonia, or ether is an absolute necessity, and one 
or other of these should be administered without 
stint, as recovery undoubtedly depends on counter- 
acting the cardiac depression. 

W. H. Allchin. 

STITCH. — A sharp catching pain in the side, 
generally associated with pleurisy, pleurodynia, or 
intercostal neuralgia. See Pleura, Diseases of. 

STOKES-ADAMS DISEASE. — See Angina 
Pectoris ; and Bradycardia. 

STOMACH, Diseases of. — The diseases of 
the stomach will be considered in the following 
order : 

Clinical Examination of, p. 1 588. 

Atrophy and Degeneration of Glands of, p. 1592. 

Cirrhosis of, p. 1593. 

Concretions in, p. 1594. 

Congenital Pyloric Hypertrophy of, p. 1594. 

Dilatation of, p. 1595. 

Functional Disorders of, p. 1597. 

Inflammation of, p. 1602. 

Malposition of, p. 1607. 

Morbid Growths of, p. 1608. 

Neuroses of, p. 1612. 

Perforation of, and its Results, p. 1619. 

Ulceration of, p. 1621. 

The following articles on cognate subjects ap- 

e »r in alphab^ical order in other parts of the 
ictionailjy : Abdomen ; Aliment ; Antacids ; 
AefetitS; Carminatives; Diet; Dices- 
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tion ; Emetics ; Epigastric Pain ; Flatu- 
lence ; Food, Poisonous ; Forcible Feeding ; 
HiEMORRHAGE ; Lavage j Nauseants ; Pain in 
Visceral Disease; Peptonised Food; Per- 
sonal Health; Physical Examination; 
Stimulants ; Vomiting, 

STOMACH, Clinical Examination of the. 

The subject will be considered under the headings 
of (i) Physical Examination \ and {y) Examina- 
tion of the Functions, 

I. Physical Examination.— The shape and 
relations of the stomach are shown on p. 1242. Its 
average capacity is from 35 oz. to 40 oz. ; a capacity 
of three pints is to be considered as pathological. 

Physical examination of the abdomen gives no 
sign when the stomach is normal and undistended. 
After a large meal, more especially with much 
liquid, the organ forms, in some cases, a distinct 
mass in the epigastric region, the borders of which, 
however, cannot be defined. The peristaltic move- 
ments of the healthy organ are never visible, nor can 
they be rendered visible by manipulation. Succus- 
sion of the normal stomach produces no splashing. 
As digestion proceeds and finishes, the oigan 
empties itself, and the prominency of the epigas- 
trium disappears. 

In disease, a physical examination must be 
directed to determining the size, both before meals 
and after meals, as well as alterations in position 
of the organ. 

The l^dy of the enlarged stomach sometimes 
forms a globular tumour in the front of the abdo- 
men, It may be situated in the epigastrium, or in 
the umbilical region, as in cases of gastroptosis. 
Palpation of the tumour reveals an elastic mass, of 
which the upper edge cannot be defined ; although 
in some cases the greater curvature may be felt as a 
transverse line of resistance below the umbilicus. 
Visible peristalsis may be observed in this tumour, 
either spontaneous, or elicited by friction with the 
palm of the hand. The wave of contraction passes 
downwards from the left hypochondrium towards 
the umbilicus, and in the course of its proCTess, 
which is slow, the tumour may appear divided into 
two or more globular masses. Visible peristalsis, 
in the position and of the character above stated, 
indicates dilatation of the stomach secondary to 
stenosis of the pylorus or duodenum. It is only 
evident when the stomach is distended with gas or 
liquid, or both. 

A succussion-splash may be brought out by palpa- 
tion, either below the left hypochondrium, on a 
level with the umbilicus or to the left of the um- 
bilicus. The succussion-splash may be absent in 
cases of dilated stomach, when the organ is empty 
and flabby. When present, it shows the presence 
of dilatation of the organ, but it is no guide to the 
degree of dilatation, since it may be obtained in 
cases of myasthenia, with only slight dilatation, as 
well as in cases of great dilatation, due to pyloric 
obstruction. In cases of myasthenia (atony), the 
occurrence of this physical sign in relation to the 
meals is of importance. It is usually absent before 
meals, and is ooserved best from two to three hours 
after a meal. In advanced cases of dilatation of 
the stomach it is often constantly present, but the 
stomach may be so distended that no splash can be 
obtained. The sign is elicited by placing the left 
hand to the right of the umbilicus, and the other to 
the left, slightly below. A sudden jerk of the right 
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hand will cause the splashing, which may be elicited 
by the patient himself if he suddenly contracts the 
diaphragm. 

Pulsation in the epigastrium may be present in 
dilatation of the stomach, and, if the organ is full 
of liquid, a systolic epigastric thrill may be felt. 
The sign is, however, of no great importance 

Percussion by itself is of no value in the diagnosis 
of stomach-conditions. A tympanitic note is ob- 
tained over the enlarged stomach distended with 
gas, but neither the size of the organ nor the 
existence of dilatation can be diagnosed by this 
means, inasmuch as the transverse colon, when dis- 
tended with gas, may occupy the epigastrium, 
pushing the stomach upwards In normal condi- 
tions, a tympanitic stomach-note is not obtained in 
the axillary region When the stomach is dilated 
and distended with gas, a tympanitic note is ob- 
tained in the left axillary region, backwards as far 
as the posterior axillary line, and upwards as far as 
the fourth rib, and over this area a bell-sound may 
frequently be heard by auscultatory percussion 
The presence of a tympanitic note in the axillary 
region is usually only a temporary condition A 
permanent stomach note may, in some cases, be 
present in this region, as when the fundus of the 
stomach is adherent to the diaphragm, and is 
dragged upwards by chronic disease of the left lung 
and pleura, as in some cases of pulmonary tuber- 
culosis The presence of gas in the stomach is a 
great aid to the diagnosis of its size, and, for the 
purposes of diagnosis, it may be necessary to dis- 
tena the stomach artificially This may be done, 
either by pumping in air through a stomach-tube, 
or more readily by making the patient drink fifteen 
to thirty grains of citric acid dissolved in half a 
tumbler of water, and, immediately afterwards, the 
same amount of bicarbonate of sodium dissolved in 
a similar amount of water The carbonic acid 
evolved distends the organ and facilitates examina- 
tion 

Auscultation is of no value by itself in the recog- 
nition of enlargement of the stomach The splash- 
ing of fluid may be heard, and if the patient be 
given some water (2 or 3 oz. ) to drink, the liquid 
may be heard to fall into a dilated stomach dis- 
tended with gas, with a characteristic sound This 
IS not a sign, however, of much value. 

More is learnt by a combination of auscultation 
and percussion, that is, by placing the end of the 
stethoscope over the stomach-area, below the left 
hypochondnum, and either percussing or tapping 
with two coins in radial lines below the stethoscope. 
If the stomach contains gas, the area over which 
the percussion is heard, or the bell-sound, gives a 
very fair idea of the size of the organ By this 
means, too, in many cases, as when the sound is 
obtained from the axillary region, distension of the 
colon may be distinguished from dilatation of the 
stomach. 

Examination fot Tumours of the Stomach . — The 
commonest tumour of the stomach is situated at the 
pylorus, and, in not a few ^es, this can be recog- 
nised through the abdominal wall. The tumour 
may be fixed behind the liver, and only appear be- 
low the edge, or it may be felt as an indefinite 
thickening to the right, and above the umbilicus. 
In cases wheiethe pyloric tumour is freely iftovable, 
it inay be from time to time detected, even if the 
patient is lying on the back, but a useful method of 
examination, m such cases, is to palpate the abdo- 


men with the patient lying on the left side, with the 
knees drawn up. The movable tumour then tend* 
to fall downwards and to the left, and can readily 
be felt. A stomach distended with liquid or gas 
may push the tumour up behind the hver, so that 
emptying the organ may be of value in the examina- 
tion The first segment of the nght rectus muscle 
is frequently a bar to a recognition of tumours in 
the upper prt of the abdomen. Sometimes ptience 
and a little manipulation will overcome tnis diffi- 
culty, but, in other cases, it is necessary to give the 
patient an anaesthetic in order to make a complete 
examination Tumours of the cardiac end are 
sometimes felt below the left hypochondnum, and 
the contracted stomach, in diffuse carcinoma, may 
be felt as a pynform, or oval tumour, across the 
epigastnum 

Internal Examination of the Stomach. — Disten- 
sion of the stomach artificially with gas has already 
been described as an aid to the diagnosis of the size 
of the stomach by external examination The 
amount of liquid which the stomach can contain is 
also a valuable aid in the diagnosis This is, in 
some cases, simply gauged by the large amounts of 
liguid matter (over three pints) which the patient 
will bring up at one time ; but, in other cases, it has 
to be determined by putting hquid into the stomach 
and regaining it. This is done through a soft 
stomach-tube, with a syphon-arrangement Water, 
which has been boiled, is slowly added through the 
funnel, to the amount of three or four pints, the 
amount being gauged by the sensations of the patient, 
any attempt at vomiting or sensation of great ab- 
dominal distension being an indication to stop the 
filling The liquid must now be syphoned off, and 
It may be found that more is obtained than was 
put into the stomach, makmg the total capacity of 
the stomach over three pints All the liquid cannot 
be regained by syphomng, but most of it can be 
made to return by placing the patient on the left side, 
and expressing the contents of the stomach by 
manipulation of the abdomen from nght to left. In 
some cases of hour-glass stomach where physical 
signs show a dilated organ, much less hquid may be 
obtained by syphonage than was put in This occur- 
rence suggests the diagnosis of hour-glass contraction. 

Electric illuminaUon of the stomach by means of 
the electrophane is not of great value in the dia- 
gnosis of the size of the stomach, as this can usually 
be detected by other means. It does, however, 
show the size of the organ, and may prove of value 
in the diagnosis of unusual conditions, such as hour- 
glass contraction. 

2. Examination of the Functions —The 
functions of the stomach are divided into (i) the 
movements ; (2) the absorption of its contents ; and 
(3) the chemical processes occurring in its mtenor. 

In some cases it is necessary to determine the 
capabilities of the stomach by means of a test-meaL 
It is not of much value obtaining the gastric juice 
by artificial means, such as the injection of ice-cold 
water into the stomach, inasmuch as what is re- 
quired to be known is the acUvity of the stomach 
during the digestion of a meal. Ewald’s test-break- 
fast consists of 35 grms. of bread and one-third of 
a litre of water; it is of value m detenmning 
whether the gastric mice is secreted in response to 
the stimulus of food, but it is not of mom value 
in determining the prolonged acdvi^ of the Amo- 
tions of the organ. A better meal is one consMng 
of about 5 oz. of beefrteak, 3 to 3 oz. uf aha 
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half a tumblerful of water at the end of the meal. 
The patient is allowed to rest after the meal, and, 
in four to five hours, a portion of the stomach-con- 
tents is removed ; this shows disint^iration of the 
muscle-fibres, and the presence of hydrochloric acid 
and peptones. In six or seven hours the digestion 
ought to be completed. Such a test is of importance 
in certain cases of prolonged indigestion of food, 
where there is great diminution of function of the 
stomach (sea p. 1600). It may also be of service 
in early cases of carcinoma of the stomach, for the 
determination of the amount of hydrochloric and 
oiganic acids present, as well as in neuroses of the 
organ. 

( 1 ) Tes/ far the Mechanical Power of the Stomachs 
The test-meal serves as a guide to the mechanical 
power of the stomach, but other methods have been 
devised, none of which are of much value, (u) Salol- 
test ^ol is decomposed by the pancreatic juice 
into salicylic acid and carbolic acid. The salicylic 
acid is excreted in the urine, and can be recognised 
by the reddish-violet colour produced by the addi- 
tion of a solution of ferric chloride. To test the 
mechanical power of the stomach fifteen grains of 
salol are given in a gelatine capsule, just after the 
mid-day meal. In healthy individuals, the salicylic- 
acid reaction appears in the urine in thirty to ninety 
minutes. Delay in the reaction has been ascribed to 
diminution of the mechanical power of the stomach, 
or to stenosis, owing to the drug not being expelled 
through the pylorus. It is evident that, for the test 
to be of any value, it is necessary to suppose that 
the pancreas, the intestinal mucous membrane, and 
the kidney are performing their functions in a 
normal manner. (^) Oil-test. It has also been 
attempted to test the mechanical power by means 
of 100 grammes of oil, placed in the stomach 
through the tube. In two hours the stomach is 
wash^ out, and the residue of oil estimated. Seventy 
to eighty per cent, of the oil ought to be discharged 
into the duodenum in two hours under normal con- 
ditions. This is not a method, however, which b 
applicable clinically. 

(2) Testing the Absorptive Power of the Stomach. 
This has b^n attempted by means of iodide of 
potassium, three grains of which are given in a gela- 
tine caps^e, three ounces of water being drunk 
afttfwards. The iodide can be detected in the 
saliva in about ten minutes, by adding a little fuming 
nitric acid, which sets free the iodine, which may 
be dissolved in chloroform, or turned blue by the 
addition of starch. The delay in absorption was 
found to be great in dilatation and carcinoma of the 
stomach, but less in chronic catarrh and in ulcer. 
The fallacy of the method, however, is that it b 
onl^ a test for the absorption of iodide of potassium, 
whidi undergoes but httle change during its pas- 
sage through the mucous membrane. It is not a 
test of the absorption ofproteids or sugar by the 
stomach, as these substances undergo a transforma- 
tion while passing through the mucous membrane ; 
their method of absorption being totally different 
from that of iodide of potassium. 

It may be affirmed that not much advantage 
clinicallv b obtained by these methods of testing 
either the mechanical power of or the absorptive 
<»padty of the stomach. Diminution of absorp- 
tion b SM in the retention of Uauid in the organ ; 
diminution of mechanical power w shown by dila- 
tation. The bert method of determining alteration 
in these functions b by means of a test-meaL 


(3) Examination of the Stomach- Contents and of 
Vomited Matters. — The examination of these liquids 
frequently gives very valuable information regarding 
the process of digestion in the diseased stomach. 
The presence of undigested food long after a meal 
has Deen taken shows deficiency in function of 
the organ, and may indicate some degree of ob- 
struction in the pylorus or duodenum. A dimi- 
nished quantity of hydrochloric acid is an indication 
of diminution of function, and the determination 
of this diminution is important in gastric catarrh, 
in atrophy of the glands, and in cancer. An in- 
crease in acidity, due to hydrochloric acid, is a sign 
of irritation of the stomach, and occurs in func- 
tional disorder, in some cases of ulcer, in some 
cases of non-malignant obstruction of the pylorus, 
and in obstruction of the duodenum. The presence 
of mucus indicates irritation or catarrh ; the pre- 
sence of pus indicates an abscess in the walls 
of the stomach, or one perforating the coats 
from outside. The presence of blood indicates 
either a local condition, such as gastric catarrh, 
ulcer, or carcinoma, or cirrhosis of the liver, or a 
general condition, such as occurs in the profound 
anaemias, and in some specific febrile disorders. 
The presence of a large amount of organic acids 
(lactic, butyric, acetic), as well as that of micro- 
organisms, shows bacterial decomposition of the 
stomach-contents, the most frequent causes of 
which are prolonged gastric catarrh and obstruc- 
tion of the pylorus. 

The stomach-contents must be examined for : 
(a) the presence of undigested food ; (^) the pre- 
sence of micro-organisms; (r) the presence of 
mucus, pus, and blood, and fragments of new- 
growth ; (d) the total dcCTee of acidity j (e) the 
character of the free acids present (hydrochloric, 
lactic, butyric, acetic) ; (/) the presence of the pro- 
ducts of digestion (albumoses and peptone) ; (^) 
the presence of pepsin and the curdling ferment. 
The methods which will be described are those easy 
of performance, and which can be done as ordinary 
clinical tests. 

(a) Undigested food must be examined microsco- 
pically to determine the amount of digestion of 
muscle-fibre and of starch, and by dilution to de- 
termine the presence of any large masses of un- 
digested matter. This b carried out by diluting the 
stomach -contents with a large amount of water in a 
beaker ; after stirring the mixture and allowing it 
to settle, the supernatant liquid is poured off, and 
the sediment again washed, until only the largest 
particles are left. In thb way it may be foimd that 
there are Urge masses of vegetable-fibre in the 
stomach-contents long after food has been taken, 
and even many days after the eating of fruit or 
vegetables. In such a case, their presence is sug- 
gestive of pyloric stenosis. Small fragments of 
new-growth may also be detected in this way. 

(b) Microscopical examination for bacteria is, as 
a rule, sufficient from a clinical standpoint. Cover- 
glass preparations, carefully dried and stained with 
methylene-blue, may show the presence of bacilli 
and cocci, or torulse and sarcinse. The presence of 
any demonstrable number of bacteria or sarcinae in 
the recently evacuated stomach-contents b a sign of 
bacterial fermentation in the stomach. Thb occurs 
in cases of gastric catanh, in some of the rare cases 
of atrophy of the gbnds, but, more particularly, in 
pyloric and other obstruction. Bacteria are not 
seen in microscopical preparations of the stomach- 



STOMACH, DISEASES OP 1591 


contents in cases of irritation of the organ due to 
irregularities in diet, or in cases of ulcer. In some 
cases where there is no bacterial fermentation, 
yeast-cells may be seen, especially when bread 
hp recently been eaten, but the cells are ob- 
viously not budding ; that is, they are in the resting 
stage. 

(^) The mucus present in the vomit may be de- 
rived either from tne bronchial tubes and pharynx, 
or from the stomach itself. The difference rests in 
the fact that mucus from the bronchial tubes and 
lungs is pigmented, while that secreted by the 
stomach is translucent and unpigmented Only in 
cases of polonged catarrhal inflammation of the 
stomach is pigmented mucus seen The mucus 
which comes from the stomach may be tinged with 
blood, showing a diffuse lemon colour or streaks pf 
red or dark blood Mucus is found in the vomit 
and stomach-contents in cases of hyperchlorhydna 
and catarrh, and in some cases of pyloric cancer, but 
a large amount of mucus is found only in catarrh ; 
most of It is not vomited, but is passed m the 
motions in long strings, as the stomach-mucus 
IS not digested in any part of the alimentary 
tract 

Pus IS to be recognised microscopically. It is 
frequently present in the vomited matters as muco- 
pus, from the pharynx, bronchial tubes, or lungs 
It comes from the stomach only in the rare cases of 
abscesses, local or diffuse, of the stomach-wall, and 
IS, in these cases, not mixed with mucus, as is the 
us from the lungs Cover-glass preparations are 
est stained with methylene blue 

Blood in the vomit may come from the lungs 
or the stomach, and is discussed elsewhere {see 
p 620) It may, however, be noted that the 
guaiacum- and haemin tests (p 622) are quite un- 
reliable, and that the best test for the presence of 
blood, especially in a case of coffee-ground vomiting, 
which IS the only condition difficult to diagnose, is 
the Prussian -blue test for the presence of iron This 
IS easily performed by adding to some of the black 
sediment in a porcelain capsule a small quantity of 
chlorate of potassium and a few drops of strong 
hydrochloric acid The mixture is heated over the 
flame, and becomes greenish-yellow ; the addition 
of a few drops of solution of potassium ferrocyanide 
(5 per cent ) causes the development of Prussian 
blue, if blood is present. The patient must, 
of course, not be taking any preparation of 
iron. Other dark colouring matters in vomit 
(such as wine or tea) are, unlike blood, soluble in 
alcohol 

(d) Determination of the total degree of acidity » — 
The total degree of acidity of the stomach-contents 
IS due to acid salts, to acias in combination with the 
TOoteids, and to free acids. The free acidity may be 
due to hydrochloric aad alone, or to hydrochloric 
acid in addition to one or more oi^;anic acids (lactic, 
acetic, butyric), or it may be due to organic acids 
alone. The acid in combmation with proteids is 
chiefly hydrochloric acid, but oi^nic acias, to some 
extent, also combine with proteids. The determi- 
nation of the total acidity is done as follows: A 
1 -per-cent, solution of phenol-phthalein is used as an 
indicator ; it is slightly yellow, and is turned red by 
alkalis. The stomac^contents are shaken up in a 
bottle until com pletelv broken up : ao c.c. are taken, 
and S drops of tne solution of phenol-phthalein are 
added. Water is then added up to 300 c.c. x 50C.C. 
of this mixture is placed in each oi two flasks, and 


to one flask decinormal solution of sodium hydrate 
^ NaHO^ is added, until a pinkish tinge appears ; 

the acid liquid is now neutralised, and a control 
estimation may be made with the other flask. The 
decinormal solution of sodium hydrate contains four 
grammes of sodium hydrate to the htre. This exactly 
neutralises 3 65 grins, of hydrochlcmc acid. The 
acidity may be expressed in terms of hydrochlonc 
acid. Thus, if 5 c.c. of the decinormal solution 
neutralises 10 c c. of the stomach-contents, 50 c.c. 
would neutralise 100 c c. of the stomach-contents. 
This would be equal to an aadityof 0*1825 gramme 
per cent of hydrochlonc acid. The total acidity is, 
however, not always expressed m terms of hydro- 
chloric acid, but sometimes as a number of cubic 
centimetres of the sodium-hydrate solution required 
to neutralise 100 c c of the stomach-contents. 

(e) Determination of Acidity due to Hydrochdoric 
Acid and to Organic Acids, 

Hydrochloric Acid — Free hydrochlonc acid exists 
in the stomach-contents in combmation with proteids 
(albumoses, peptone), and uncombmed. Hydro- 
chlonc acid also exists as chlondes The first two 
forms indicate the hydrochlonc acid secreted by the 
stomach in the gastric juice. 

Colour -Tests for Free Hydrochloric And , — The 
colour-tests which have been devised show the 
presence only of free hydrochlonc acid, namely, that 
which IS not combined with proteids. The two chief 
solutions are as follows Gunsber^s solution^ con- 
sisting of phloroglucm 2 grms., vanillin i |rm., 
absolute alcohol 30 c.c. ; Boosts solution, consisting 
of 5 grnis. of resorcin, with 3 grms. of cane-sugar, 
in 100 c c of weak spint Bodi these solutions are 
used in the same way, and give the same result. A 
drop IS mixed with a drop of the stomach-contents, 
placed in a porcelain disn, and evaporated to dry- 
ness in a water-bath. If free hydrochlonc acid 
be present, a rose-red colour is developed, due 
to the formation of red crystals. As little as 0*05 
per cent of hydrochlonc acid may be detected m 
this way These and other colour-reactions for 
the presence of free hydrochlonc acid are, how- 
ever, of no great clini^ value. As soon as the 
hydrochlonc acid is secreted, it combines with the 
proteids present in the food, and the colour-tests 
indicate only the excess of acid which is not so com- 
bined. The absence of reaction, therefore, does not 
indicate that the stomach secretes no hydrochlonc 
aad ; indeed, a large quantity may be secreted, and 
yet Its presence will not be indicated by the colour- 
reactions. Tested in this way, some samples of 
stomach-contents will give the reaction, ana some 
will not, and, if reliance is placed on the colour-re- 
action alone, false deductions r^irdmg the functions 
of the stomach will be made. The only serviceable 
plan IS to estimate the total amount of free hydro- 
chloric acid, that is, both the acid which is free, and 
that m combination with proteids. 

Method for esHmating total amount of Free H^ydro* 
chlortc Acid . — Several methods have been devised ; 
the one given here is Luttke’s. The total quantity 
of chlonne is first estimated, and then the (Quantity 
of fixed chlondes, after the free hydrochlom ada 
has been dnven off at a red heat. Subtiactiiig the 
second result from the first gives the amount of 
chlonne not in combination. 

The solutions used are : ( x) Dednormal aohitkxi 
of silver nitrate, containing 16*997 erms* of pore 
sflver nitrate, dimlved in too c.c.. a$i^-oakU 
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nitric acid; 50C.C. of the lic^uor ferri persulphatis 
arc added, and the mixture diluted with water to a 
litre. (2) Decinormal solution of ammonium sulpho- 
cyanide, containing 7*6 grms. of the salt to the litre. 
This solution, added to the solution of silver nitrate, 
gives in excess a reddish colour. It must be stan- 
dardised against the silver solution, so that on mix- 
ing 10 C.C. of each solution a reddish colouration 
just appears. The analysis is (»rried out as follows ; 
To 10 c.c. of the shaken gastric contents 20 c.c. of 
the silver solution are added. After standing for a 
few minutes, the mixture is diluted to 100 c.c. and 
filtererl through a dry filter. The precipitate on the 
filter contains the chlorine in combination with 
silver, while the filtrate contains the excess of silver 
solution used. This excess is estimated by taking 
50 c.c. of the filtrate, and adding the sulpho-cyanide 
solution until a red colour appears. The number of 
cubic centimetres used multiplied by two equals 
the number of cubic centimetres of silver solution 
used in excess. Thus, if 5 c.c. of the sulpho-cyanide 
solution were used, the excess of silver solution = 
5x2, and the amount of silver solution used = 

20 - (5 X 2) = 10 C.C. 

The estimation of the fixed chlorides is as follows : 
10 c.c. of the gastric contents are carefully evapo- 
rated to dryness in a platinum capsule ; the residue 
is ignited until it no longer burns with a flame, and 
is then ground up with 100 c.c. of boiling distilled 
water to extract tne chlorides. The liquid is filtered, 
and to the filtrate 10 c.c. of the silver solution is 
added. The excess of silver solution used must be 
estimated as in the first process. The amount of 
hydrochloric acid is determined as follows; The 
number of cubic centimetres of silver solution used 
in the second estimation is subtracted from the 
number obtained in the first ; multiplying the differ- 
ence by 0-0365 gives the weight of hydrochloric 
acid present in too c.c. of the gastric contents. 
Thus, if the first estimation gives 10 c.c. and the 
second 5 c.c., 10 - 5 « 5 x 0*0365 =» 0*1825 
grm. per cent. HCl. The whole estimation takes 
about an hour to perform. 

Determination of the Organic Acids present , — 
These are usually lactic, butyric, or acetic acid, 
chiefly the two former. Acetic and butyric acids 
are volatile, while lactic acid is fixed. The total 
amount of organic acid present may be roughly esti- 
mated by subtracting the acidity due to free hydro- 
chloric acid from the total acidity. The nature of 
the acids present is determined in the following 
manner : 50 or 100 c.c. of the stomach contents are 
shaken up with an equal volume of ether, and, after 
standir^ for a time, the ether is poured off. A 
second and third extraction with ether is made, and 
the ethereal liquids allowed to evaporate in an open 
dish. If the residue is acid to test-paper, it may be 
mixed with a little warm water, ana the following 
reactions performed. 

Test for Lactic Acid. — The test-solution is made 
by adding one or two drops of liquor ferri perchloridi 
to 50 C.C. of water. The mixture is almost colour- 
less, but, on the addition of lactic acid, becomes 
yellow. Another test-solution consists of one or 
two drops of liquor ferri perchloridi added to 30 c.c. 
of I in 60 carbolic-acid solution. The blue liquid 
which results is changed to a clear yellow, or 
greenish-yellow, by a trace of lactic add. 

Test for Butyric Acid, — This hu a pungent smell 
like rancid butter. To the liquid to be tested add a 
small quantity of alcohol and two drops of strong 


sulphuric acid. On heating, there is a characteristic 
smell of butyric ether. 

Test for Acetic Acid. — Perchloride of iron gives 
a blood -red colour, and the nauseous pungent smell 
of cacodyl is developed when potash and a little 
arsenious acid are added to the liquid containing it, 
and the mixture evaporated in a test-tube. 

It is important to estimate the total amount of 
free hydrochloric acid in the stomach-contents in 
cases of hyperacidity due to excessive secretion of 
hydrochloric acid, and in cases where there is a 
diminution in the secretion, more particularly in 
cases of gastric catarrh and in cancer of the stomach. 
The presence of a large amount of organic acids in 
the stomach -contents, or in the vomit, shows the 
occurrence of bacterial fermentation in the stomach. 
A small amount of organic acids (chiefly lactic and 
butyric) is derived from the food. 

(/) Determination of the presence of digestive pro- 
ducts. — The presence of albumoses and peptone in 
a liquid coming from the stomach shows that the 
organ is capable of secreting active gastric juice. 
A necessary precaution must be observed in ascer- 
taining whether peptonised food is being taken or 
not. Albumoses and peptone are usually to be 
found in the vomited matters, unless vomiting 
occurs soon after food has been taken. In cases of 
obstruction of the lower end of the oesophagus, the 
regurgitated liquid, which is sometimes in large 
Quantity, does not contain these substances, since 
me food has never entered the stomach, and the 
examination for albumoses may thus be of great 
importance from the point of view of diagnosis. 
They are tested for as follows ; If the stomach - 
contents are very acid, they must be neutralised by 
sodium hydrate, and filtered. To the filtrate a 
trace of Fehling’s solution may be added, and an 
excess of liquor potassse. If albumoses are present 
a pink colour develops (biuret reaction). See p. 35. 

(g) The determination of the presence of pepsin 
and of the curdling ferment in the stomach-contents 
is not of great clinical importance. 

Sidney Martin. 

STOMACH, Atrophy and Degeneration 
of the Q lands of. — Degeneration of the glands 
of the stomach may be secondary to inflammation, 
or it may be non-inflammatory. The inflamma- 
tory conditions which lead to degeneration are the 
ordinary forms of gastric catarrh or gastritis, as 
well as toxic gastritis (due to irritant poison) and 
bacterial gastritis. With the non-inflammatory 
causes a primary atrophy has been described. 
Fatty degeneration of the glands also occurs in 
some cases of cancer of the stomach ; more rarely 
in ulcer, and it may occur in tuberculosis. The 
glands may also be fatty in poisoning by phos- 
phorus ana arsenic, and in some of the profound 
anaemias, more particularly pernicious anaemia. 
Amyloid degeneration of the mucous membrane of 
the stomach may also occur. 

Pathological Anatomy.— Degeneration of 
the glands, seen as the result of inflammation, 
consists, in some cases, almost solely of fatty 
degeneration of the secretory cells. In other cases, 
however, there is an increase of interstitial fibrous 
tissue, and the glands atrophy partly from pressure. 
Cysts may be formed, but these are, as a rule, not 
numerous: cprstic formation is usually associated 
with some increase of interstitial tissue. The 
gross injury which is done to the mucous mem- 
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brane by irritant poisons leads to its destruction 
over large areas, and to an increase of interstitial 
tissue In this case there is, as a rule, no uni< 
versal degeneration of the glands In some cases, 
especially over the pyloric portion of the stomach, 
the mucous membrane is in a polypoid condition 
{itat mamellofU) One part of the mucous mem- 
brane may be cjuite normal, and adjoining it is an 
area smooth, thin, and atrophied, while at another 
part there are projections, or polypi, varying in 
diameter from one or two lines to a quarter or half 
an inch. The chief change in the mucous mem- 
brane, besides destruction of the glands, is an 
increase of fibrous tissue : small cysts may also be 
formed 

Primary atrophy of the stomach is not a 
common disease, and some of the cases may pro- 
bably have been mistaken for inflammatory de- 
generation The walls of the stomach are greatly 
thinned in some cases, so as to be semi-transparent, 
the normal appearance being a whitish-yellow 
opaque mucous membrane folded into rugae. 
The organ is dilated, and more or less empty, and 
there is no post-mortem digestion of the mucous 
membrane, there being but little gastric juice 
secreted. Microscopically all the coals of the 
stomach are seen to be affected ; the glands are in 
an advanced stage of degeneration ; in many parts 
absent, in other parts shown only by fatty granules 

The so-called primary atrophy, therefore, is 
associated with fatty degeneration of the secretory 
cells. This is the same with the fatty degeneration 
which occurs in cases of cancer anywhere in the 
body, in cases of tuberculosis, of pernicious anaemia, 
and of poisoning by phosphorus and by arsenic 
In these cases there is no apparent increase of inter- 
stitial fibrous tissue 

Amyloid degeneration occurs chiefly in long- 
standing cases of pulmonary tuberculosis and of 
syphilis, and in cases of prolonged suppuration It 
affects the vessels of the sub-mucous and mucous 
coats, and the muscular fibres and the connective 
tissue between the glands The glands themselves 
degenerate ; some of the cells being hyaline, others 
fatty, while the nuclei have for the most part dis- 
appeared 

Condition of Digest ion —In all cases of 
degeneration of glands of the stomach there is a 
diminished secretion of gastic juice, both of hydro- 
chloric acid and of pepsin, and a diminished motor 
activity Not only, therefore, are the chemical 

rocesses of digestion very inefficiently performed, 

ut the stomach is unable to empty itself. Dilata- 
tion of the organ results. The absorptive processes 
are also deficient. 

Symptoms.— The symptoms referable to the 
stomach in degeneration of the mucous membrane 
vary according; to whether the d^eneration is due 
to a chronic inflammatory process, or whether it is 
non-inflammatoiy. In the former case symptoms 
of irritability of the organ may be present, as 
shown by pain and vomiting In the latter case the 
symptoms of irritation are absent, and the chief 
sign is an inability to take food, except in a 
liquid or predigestra form. The symptoms due 
to the inflammatory degeneration are discussed 
elsewhere. With the exception of pnmary atrophy 
other degenerations are associated with some pro- 
found disease, or some form of poisomng, as 
by phosphorus or arsenic, and the general disease, 
sucn as cmicer, tuberculosis, or pernicious ansemia, 


to a great extent masks the changes in the stomach. 
Primary atrophy of the stomach occurs chiefly in 
patients beyona middle age. Thus, of thirteen 
cases recorded by vanous observers, six were over 
sixty years of age, four were between the ages of 
thirty and fifty, and three between the ages of 
nineteen and thirty. In such cases there is in- 
ability to take solid food, and there is great wast- 
ing and anaemia It cannot be considered that, in 
most of the cases, the mere atrophy of the mucous 
membrane was the cause of death An animal or 
man can exist without a stomach, and in pnmary 
atrophy of the stomach there is also probably an 
associated degeneration of the other digestive 
glands, or some general disease, such as granular 
contracted kidney 

Diagnosis and Treatment. — In many cases 
of so-called pnmary atrophy a diagnosis is not 
made dunng life The chief disease which may 
be mistaken for it is Addison’s disease, when there 
IS no pigmentation The absence of fever, the 
great prostration, the wasting, and the feeble pulse, 
are points of similanty Vomiting, however, 
occurs in Addison’s disease, and cases without 
pigmentation are rare The treatment is by means 
of predigested food, and by rectal injections , m 
these ways the patient may be enabled for a time 
to take a sufficiency of nourishment 

Sidney Martin 

STOMACH, Cirrhosis of the — -Synon • 
Hypertrophy of the Stomach-Walls ; Chronic In- 
terstitial Gastntis ; Fibrosis Ventriculi , Sclerotic 
Gastritis 

Cirrhosis of the tissues forming the stomach-wall 
IS generally one of the later results of protracted 
chronic gastntis Occasionally it would appear to 
occur apart from any antecedent gastntic affection 
The more localised hypertrophy of the muscular 
coat in the pyloric region of the stomach, which is 
associated with stenosis and simple enlargement of 
the pylorus, is of a somewhat similar nature, though 
of different origin 

When cirrhosis ventriculi follows chronic g^tntis, 
in addition to hyperplasia of the connective and 
muscular tissues, some atrophy of the mucous mem- 
brane IS often present, a legacy from the earlier 
lesion Otherwise the mucous membrane may be 
normal 

^Etiology — Cirrhosis of the stomach is by no 
means a common disease According to some 
authorities it shows a preference for men, to others 
for women ; the weight of evidence available in- 
clines towards its greater frequency in males It is 
a disease of the middle-agw, Bnnton states the 
average age of its occurrence as thirty-four, and 
that of cancer as fifty 

Its mode of causation is unknown. Alcohol, 
misused, has been blamed, but the disease has 
atucked rigid teetotallers ; traumata or imtation 
from gastric ulcerations have been accused of 
causing It Perhaps the most probable hypothesis, 
provided that chronic gastntis has not previously 
existed, is that the excessive development of fibrous 
and muscular tissue forms but one among many pos- 
sible mamfestations of a constitutional predisposi- 
tion towards fibroid change ; similar to the lesions 
which occur without evident cause in the Uver, 
kidney, spleen, and other organs. Many of the 
most severe and prolonged examples of durc^e 
gastritis fail to develop any marked degree ofhyper- 



STOMACH, DISEASES OF 


trophic cirrhosis, however pronounced the atrophy 
prcwuced may be ; others, without adequate cause 
being shown to account for the difference, proceed 
to hypertrophic cirrhosis under apparently iaentical 
circumstances. Usually of long duration, up to 
fifteen years in some instances, it may run a r^id 
course and prove fatal in a few months. The 
dividing line, however, between the later stages of 
all types of chronic gastritis and gastric cirrhosis is 
often largely hypothetical, unless the term ‘ cirrhosis* 
be only applied to those .cases wherein undoubted 
hypertrophic and cirrhotic changes, affecting rather 
the submucous and muscular layers than the mucosa, 
exist, and to all appearance exist primarily. 

Morbid Anatomy. — As in other organs, cirrho- 
sis of the tissues of the gastric walls implies hyper- 
plastic increase of the connective tissue, to the de- 
triment of the muscular and glandular elements. 
But unlike the common accompaniment of chronic 
gastritis this increase invades all the coats of the 
stomach-wall, except the mucosa ; the outer cover- 
ings are sclerosed, the inner only affected 
secondarily. In time the submucosa, muscular 
and peritoneal layers become so gravely involved 
that almost all power of movement is lost, followed 
consequently by deterioration of digestive function, 
degeneration of the glands, contraction of the 
organ, and finally invasion of the mucosa. 

Symptoms. — Primary cirrhosis of the stomach 
presents few pathognomonic symptoms. The con- 
dition is rarely diagnosed ante mortem. The 
symptoms common to chronic gastritis are also 
common to it with but slight variation. Chief 
among these may be placed epigastric pain and 
tenderness ; emesis ; diminished gastric function, 
accompanying, and due to, hypochlorhydria ; and 
in the more advanced cases hypopepsia. The 
capacity of the organ is small, nor can it be dilated 
by any of the methods employed for such purpose. 
Appetite fails gradually. Slight hoematemesis 
sometimes occurs. The symptoms are generally 
closely associated with the taking of food. 

The physical signs present are seldom suffi- 
ciently distinct to afford definite evidence of the 
true nature of the disease before an advanced stage 
has been reached. Then, on palpating the abdo- 
men, a tender firm mass can be detected either lying 
obliquely from the left hypochondrium down to the 
middle Une, or transversely in the lower epigastrium. 

Diagnosis. — Cancer of the stomach en cuirasses 
with extensive infiltration of the walls, presents so 
similar a clinical picture that perhaps the only ap- 
preciable point of difference between it and cirrhosis 
ventriculi obtains in the duration of the disease. If 
the tumour persists for more than three years, it is 
probably of simple type. Peritoneal tumours may 
simulate cirrhosis of the stomach, but physical 
examination of the gastric contents and motility 
suffice to distinguish 3iem. 

Foreign bodies in the stomach in lar^e accumula- 
tion offer some faint resemblance to thu condition ; 
usually met with in the insane and neurotics, 
local tests readily serve to prove the true nature of 
the lesion. 

Prognosis, — A complete cure can never be 
looked for where cirrhosis of the stomach-walls has 
become esUblished ; the earlier attention is drawn to 
the condition, and the sooner the patient regulates 
his diet and habits as advised, the greater the chance 
will be of checking further progress of the disease, 
and of assuring a fairly comfortable future for him 


for some years. But in some cases rapid progress 
of the symptoms from the date of their first recog- 
nition tells only too clearly that no favourable result 
can be hoped for. 

Treatment. — As the stomach is small, and has 
lost much of its motile power, food must be taken in 
small quantities, and be in liquid form. Milk and 
meat-extracts or soups are best suited for ad- 
ministration. The state of the bowels must be 
carefully attended to ; no stimulants allowed. 
Opium is often required to soothe distress. Other- 
wise treatment is symptomatic. 

Alexander Lockhart Gillespie. 

STOMACH, Concretions In. — Concretions in 
the stomach are composed of various indigestible 
substances that have been swallowed, such as hair, 
paper, cotton, cocoa-nut fibre, &c. They chiefly 
occur in idiots and lunatics. In some of the cases 
recorded a tumour has been observed during the life 
of the patient, which in one case was mistaken for a 
floating kidney. Concretions of this kind may give 
rise to perforation, but more generally they set up 
inflammation of the mucous membrane, followed by 
peritonitis. See Concretions. 

STCMACH, Congenital Pyloric Hyper- 
trophy of. — This condition, the origin of which 
is a matter of doubt, has only been recognised 
within recent years. It is met with in new-born 
infants, and usually consists in so great a measure 
of hypertrophy of the coats which combine with the 
pyloric sphincter to form the pylorus that the passage 
of the gastric contents into the duodenum is almost 
or wholly arrested. 

The victims of this abnormality generally exhibit 
no sign of ill-health during the first few days of life, 
save that the milk ingested is rather more apt to 
be returned in part than normally. After an in- 
terval, of variable duration, has elapsed since birth, 
a few days or, it may be, a few weeks, everything 
swallowed is rejected either at once or from half an 
hour to an hour afterwards ; no therapeutic measures 
have the least effect on the vomiting ; the infant 
gradually grows weaker and more emaciated, and 
finally succumbs to inanition. Post mortem the 
only constant lesions found consist of some degree 
of dilatation of the oesophagus, marked dilatation of 
the stomach, and pyloric stenosis from hypertrophy 
of the muscular layer in the pyloric region, includ- 
ing the portion which goes to form the sphincter, 
and of a larger or smaller extent of adjacent 
stomach-wall. The cardiac end of the stomach is 
rarely affected. 

The hypertrophy of the pyloric muscular layer is 
often so great, as in two of John Thomson’s re- 
ported cases, that after death compression of the 
stomach fails to force any of its contents into the 
duodenum, although they readily enter the dilated 
oesophagus. The mucous membrane of the dilated 
stomach seldom shows signs of more than a variable 
degree of congestion— no ulcers nor hypertrophy. 
The morbid thickening of the pyloric and adjacent 
gastric coats was entirely due to pure muscular 
hypertrophy in Thomson’s and Fitz’s cases, witn 
decrease of connective tissue ; the mucous and serous 
membranes were unaffected. In other recorded in- 
stances of this condition the submucosa has been 
found to be also involved, or, again, all the coats 
implicated. Maier has described two varieties of 
congenital pyloric stenosis, a funnel- and a ring- 
shaped, the first-named owing its shape and name 



*595 


STOMACH, DISEASES OP 


to a more extensive infiltration of the stomach-wall 
than the second. 

Diagnosis. — A diagnosis of congenital pylonc 
stenosis can only be arrived at by a process of ex- 
clusion combined with some degree of conjecture. 
The pyloric hypertrophy is seldom if ever palpable 
But whenever obstinate and continuous vomiting, 
resisting all medicinal or dietetic treatment, persists 
in infants but lately born, with progressive emacia- 
tion and enfeeblement, and with scanty stools, 
pyloric obstruction should be suspected. 

Prognosis — The prognosis is hopeless as regards 
ultimate recovery, unless the hypertrophied pyloric 
section be removed by surgical interference. A 
successful result after such an operation will depend 
greatly upon the extent to which the muscular 
hypertrophy has invaded the stomach-wall 

Treatment can only be palliative, unless it be 
feasible to employ surgical measures 

Alexander Lockhart Gillespie 

STOMACH, Dilatation of — Grave defects in 
nutrition result when the stomach is dilated, owing 
chiefly to the diminished digestion and assimilation 
of the food which is taken into it There is delay 
of food in the organ, extending, it may be, over 
months ; moreover, the food may undergo bacterial 
fermentation, whereby it is broken up into sub- 
stances not used in the nutrition of the body 

The causes of dilatation may be either organic 
disease or a primary weakness of the muscular coat , 
in other words, it may be either obstructive or non- 
obstructive 

1 The commonest form of obstruction occurs at 
the pylorus, in the form of a stricture, malignant or 
non-malignant. The effects of obstruction in the 
duodenum are similar to those of obstruction of the 
pylorus. Adhesions of the stomach to a neighbour- 
ing tumour may hamper its movements ; but a more 
common external cause of dilatation is the presence 
of adhesions round the pylorus, or between the 
stomach and liver or gall-bladder, and transverse 
colon and spleen, or between the left pleura, dia- 
phragm, and stomach. Such adhesions may be 
caused by previous tubercular peritonitis or pleurisy, 
or by inflammation of the gall-bladder or perihepa- 
titis Local adhesions are frequently the result of 
chronic ulcer of the stomach. Adhesions round the 
pylorus may lead to dilatation without obvious ob- 
struction, predisposing to functional weakness 

2 The causes of the muscular weakness of the 
Stomach-wall, which may end in dilatation, are 
chiefly two in number The first is the excessive 
work thr(^n on the stomach by the repetition of 
large meals for a number of years, the dilatation 
showing Itself chiefly towards middle age. The 
second and accessory cause of this form of dilatation 
IS excessive muscular exercise. Pnmary weakness 
of the muscular wall, known as atony or myasthenia, 
occurs in cases of gastric msufficiency, and is asso- 
ciated with ansemia, and with neuroses of the 
stomach. It may also follow any acute febrile dis- 
ease, such as pneumonia, typhoid fever, rheumatic 
fever, scarlet fever, and measles. With chronic 
gastric catarrh, dilatation is a common symptom, 
and is irot associated with an^r organic change in the 
muscular tissue. The dilatation following weakness 
of the muscular wall is of varying degree. In the 
majority of cases it is but slight, but, beyond middle 
age, the stomach ma^ be very greatly enlarged. 
The distending force m dilatation is mainly the 


accumulation of gas in the organ, more particularly 
when there is bacterial fermentation of the food. 

The causes of dilatation of the stomach may be 
classified as follows • — 

(a) Obstimctwe dilatation occurs tn (t) Stenosis 
of the pylorus, caused by cancer, or fibroid contrac- 
tion as from chronic ulcer } or congenital disease. 

(2) Pressure on the duodenum by a new-growth, 
or stricture of the duodenum, following the healing 
of a duodenal ulcer. 

(3) Contraction of the pylorus by adhesions and 
chronic peritonitis, caused by ulcer of the stomach, 
tubercular peritonitis or inflammation of the gall- 
bladder. 

(4) Contraction of the cardiac end of the stomach 
by adhesions, resulting from a severe left-sided 
pleurisy, usually tubercular and associated with 
disease of the lung 

(5) Hour-glass contraction of the stomach, with 
which may be associated pyloric stenosis, or scar- 
ring of the stomach after ulcer 

{Jb) Non-obstructivc dtlatatton occurs (i) As a 
sequel to gastric irritation 

(2) In gastric insufficiency 

(3) As a result of subacute or chronic catarrh of 
the stomach 

Pathological Conditions Present —There 
is a change m the functions of the stomach in 
all cases of dilatation, but of different kinds 
The amount of hydrochlonc acid vanes accord- 
ing to the cause of the dilatation. Thus, there 
are cases of dilatation associated with hyper- 
secretion of hydrochloric acid {hypcrchlorhydna)y 
and other cases associated with a diminished secretion 
{hypochlorhydrta)* Hyperchlorhydria and dilatation 
are associated in cases of gastnc irritation, but they 
are also observed in cases of non-mahgnant stricture of 
the pylorus, in hour-glass contraction of the stomach, 
and in some cases where the dilatation is caused by 
pressure on the duodenum, even by a malignant 
tumour, e g of the pancreas In such cases there is 
no bacterial fermentation of the food Diminution 
of the secretion of hydrochloric acid occurs with 
dilatation in cases of gastric insufficiency ; m gas- 
tric catarrh , and in prolonged cases of ulcer, with 
great scarring and deformity of the organ It is, 
however, seen most markedly in cancer of the 
pylorus 

In hyperchlorhydria the percentage of free hydro- 
chloric acid found is, on the average, about o 3 ; 
in hypochlorhydna none may be found, or only a 
small percentage (o 05). Bacterial fermentation is 
apt to occur where the secretion of hydrochloric 
acid IS deficient 

Bacterial Fermentation of Food — There are 
numbers of bacteria taken into the stomach with 
food, but their development is hindered by the 
presence of hydrochlonc acid in the gastric juice. 
The acid does not actually kill the majonty of the 
bactena taken with the food The forms of 
bacterial fermentation occunmg in the stomach are 
the aad fermentations and the alcoholic j both of 
these affecting carbohydrates Putrefaction, in 
which the proteids are decomposed, is of rare oc. 
currence in the organ. 

I. Acid Fermentation is of three kinds : lactic- 
acid, butync-acid, and acetic-acid fermentation. 
The lactic-acid fermentation is produced by the 
Bacillus acidi lactici, which is the cause of sour 
milk, and is found in beet, cheese, and in soar 
grapes. It is seen as short, thick cells, ospally 
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united in pairs. It forms spores when grown in 
milk. It is aerobic, and decomposes milk-sugar, 
cane-sugar, dextrin, and mannite, forming a large 
quantity of lactic acid, together with carbon dioxide. 
Starch is first converted into sugar. Butyric-acid 
fermentation is due to the Bacillus butyricus, which 
is found in decaying vegetable infusions, old 
cheese, and in milk kept a long time. It consists 
of actively motile, long, slender rods, and acts 
upon starch, dextrin, and cane-sugar, with the pro- 
duction of a lai^e quantity of butyric acid, as well 
as carbon dioxide and hydrogen. It also transforms 
lactic acid into butyric acid, with the formation of 
the same gases. The acetic acid which is found in 
some cases of bacterial fermentation in the stomach 
is probably the product of fermentation by yeast. 
Sarcina ventriculi is an acid-producing micro- 
organism, but its exact r5le in acid-fermentation is 
not known {su Sarcina). Alcoholic fenttentation^ 
due to the yeast-fungus {Saccharomyces ellipsoi- 
deus), rarely occurs in the stomach-contents. The 
commonest forms of bacterial fermentation are the 
lactic- and butyric-acid fermentations. ' The presence 
of putrefactive gases in the stomach, as well as 
other products of putrefaction, is almost invariably 
due to regurgitation from the intestine. The total 
amount of organic acidity of the stomach -contents, 
due to bacterial fermentation, may be very high 
(0*4 to 0*6 per cent.), the acids present being 
chiefly lactic or butyric, in rarer cases acetic acid. 
The amount of lactic acid found varies between 
0*15 and 0‘63 per cent The gases eructated in 
cases of dilat^ stomach consist chiefly of carbonic 
acid, hydrogen, and nitrogen. These are derived 
from the acid fermentation and from swallowed 
air. Marsh gas and sulphuretted hydrogen may be 
present, so that the gas may be inflammable. See 
Flatulence. 

Symptoms. — i. Obstructive Dilatation, — The 
c^^ which occur under this heading may be 
divided into two groups : those due to malignant 
disease of the pwlorus, and those resulting from the 
non-malignant forms of stenosis, such as that due to a 
chronic ulcer, to congenital stenosis, or to adhesions 
round the stomach. In all obstructive cases great 
dilatation and marked bacterial fermentation may 
occur : this statement, however, applies more par- 
ticularly to the malignant cases, for in these there is 
a diminution' in the amount of hydrochloric acid, 
whereas, in the non-malignant cases, the secretion 
of acid is not only undiniinished, but, in many cases, 
actually increased in quantity. The stomach-sym- 
ptoms which are due to the dilatation have, as a 
rule, no direct reference to the ingestion of food, 
althot^h there are exceptions to this. They come 
on in four, five, or six hours after a meal, or only 
towards the end of the day, or at intervals of two 
or three days, and are shown chiefly in epigastric 
distress and pain, followed b^ vomiting and gaseous 
eructations. The pain is diffused over all the re- 
gion of the stomach, and is accompanied by a hot, 
burning sensation immediately before the act of 
vomiting. The ejection of the contents of the 
stomach gives relief. The quantity broi^ht up may 
be as much as six pints, and, in cases of bacterial 
fermentation, is grumous in appearance, yellowish 
and frothy. It may contain bile, but bile is only 
constantly found when there is duodenal obstruction 
beyond the opening of the common bile-duct* 
Hxn^temesis may be present {see p. 620). The 
condition of the undigested food varies considerably. 


and washing the vomited matters in the manner 
previously described {see p. 1590) show the 
presence of masses of vegetable fibre, which have 
been eaten some days before, and have been unable 
to pass the pylorus. Flatulence, without vomiting, 
is frequently a severe symptom. The presence of 
a greatly dilated stomach affects the circulation and 
respiration. Dyspnoea and increased rapidity or 
irregularity of the pulse may be present. In cases 
where the dilatation occurs more or less acutely, the 
embarrassment of the respiration and of the cardiac 
action may end in death. The appetite is dimi- 
nished, or lost in cases — more particularly those of 
cancer — where hydrochloric acid is diminished ; but, 
in cases of dilatation with hyperchlorhydria, the 
appetite may be retained, or there may be hunger. 
Thirst is usually present, and sometimes dry-mouth 
(xerostomia). Dilatation of the stomach affects the 
general nutrition, so that wasting and even emacia- 
tion follow. The loss of weight is to be ascribed to 
the fact that the food is not only not properly 
digested, but is not absorbed. This is the chief ex- 
planation of the wasting, even in cases of carcinoma, 
as in these cases, when the obstruction is relieved, 
a great gain of weight takes place. The bowels are 
usually constipated, but bacterial fermentation may 
spread along the intestinal tract, resulting in the 
passing of loose and offensive motions. The urine 
is usually scanty, and contains an excess of phos- 
phates and of ethereal hydrogen -sulphates. 

2. Non-obstructive Dilatation. — This occurs in 
cases of chronic gastric irritation, of gastric in- 
sufficiency or atrophy of the stomach, and of gastric 
catarrh. In the first group of cases the dilatation 
is usually associated with hyperacidity ; in the last 
two groups, with a diminished quantity of hydro- 
chloric acid, which is most marked in gastric catanh 
and atrophy. 

An appreciable degree of dilatation may be pre- 
sent without there being any vomiting, or any of 
the severe symptoms associated with obstructive 
dilatation, so that the dilatation is only discovered 
on a physical examination of the patient. Such a 
condition of things is constantly found in cases of 
chronic gastric irritation, and the symptoms are 
those which are described under that heading [see 
Functional Disorders, p. 1597). If the dilata- 
tion is excessive, especially in cases of gastric catarrh, 
and of prolonged gastric irritation, vomiting and 
flatulence may be severe symptoms. The dilatation 
of catarrh or atrophy may be associated with bac- 
terial fermentation, but this is not observed in cases 
of gastric irritation. • 

Physical Signs. — See Stomach, Examina- 
tion of. 

Diagnosis. — Two points have to be considered, 
namely, the diagnosis of the presence of a dilated 
stomach, and the diagnosis of the causes of dilata- 
tion. 

The presence of a dilated stomach is indicated by 
the physical signs which have already been de- 
scribe, as well as by the vomiting of large quanti- 
ties of liquid. A chemical and physical examination 
of the vomited matters is of great importance in the 
diagnosis. The discovery of large masses <»f vege- 
table fibre may indicate obstruction of the pylorus. 
The repeated presence of bile in the vomit is against 
the mesence of pyloric stenosis. The occurrence of 
blood in the vomit in large quantity as a rule indi- 
cates ulcer or cancer. As has been meviously stated, 
the hydrochloric acid may be eitaer increased or 
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diminished in dilatation, and it is of great import* 
ance, in such cases, to make a quantitative estima- 
tion of the acid. It is never increased, but gradually 
diminishes, in cases of dilatation due to cancer of 
the pylorus. A similar diminution also occurs in 
the dilatation of gastric catarrh and of atrophy. 
The presence of organic acids in large quantity 
indicates bacterial fcrmentation, and this most 
commonly occurs in cases of malignant obstruc- 
tion of the pylorus. An excess of hydrochloric 
acid, without an excess of organic acids, may occur 
in cases of obstructive dilatation, due to any cause 
other than malignant stricture of the pylorus 
The presence of an excess of hydrochlonc acid 
does not exclude a diagnosis of pyloric stenosis, 
though it IS against the presence of cancer of the 
stomach Obstructive dilatation is indicated by 
visible peristalsis of the stomach, but this may 
occur in some cases of subacute gastric catarrh 
Its repeated occurrence, however, is in favour of 
stenosis 

In deciding as to the pathological cause of dila- 
tation of the stomach, the foregoing facts have to be 
taken into account, as well as the history of the 
case In obstructive dilatation, the prolonged dura- 
tion of the case, the presence of hyperchlorhydria, and 
the history of haematemesis some years previously, 
IS in favour of non-malignant obstruction, while the 
definite origin of the illness during a period of a 
few months, its progressive character, its association 
with hypochlorhydria and with bacterial fermenta- 
tion, are in favour of malignant stenosis 
Prognosis. — The prognosis depends on the 
cause Relief may be given in cases of cancer, but 
no cure is possible. In the non-malignant forms of 
obstructive dilatation relief, more or less permanent, 
is given by gastro- enterostomy, or other operation 
Cases of dilatation, due to gastric catarrh, gastric 
insufficiency, or irritation may get well with appro- 
priate treatment Those associated with atrophy 
are, as a rule, fatal 

Treatment — Obstructive Dilatation — Thi*. 
usually leads to bacterial fermentation, and relief 
may be given by systematic lavage of the stomach, 
a soft tube being used, and two, three, or more 
pints of liquid being employed, such as a solution 
of boric acid (4 drachms to the pint), of permanga- 
nate of potassium (light pink colour), of sodium 
bicarbonate (3 to 6 drachms to the pint), or of com- 
mon salt (i^ drachm to the pint) The washing 
out is to be done daily, either morning or evening, 
and preferably by the syphon-arrangement {see 
Lavage) In the intervals of washing out, anti- 
fermentative remedies may be given, such as hypo- 
sulphite of sodium (10 to 15 grains), glycerine of 
carbolic acid (5 to 15 minims), and creosote in one- 
minim doses Great relief may be given by the 
lavage in cases of obstructive dilatation, but greater 
relief is frequently given by an operation. Thus, 
in cases of malignant pyloric stenosis, gastro-entero- 
stomy may give the patient many months of comfort, 
instead of dire distress. It is not possible to operate 
in all cases, owing partly to the infiltration of the 
stomach-walls by the growth, or to the advanced 
age and degenerate arteries of the patient. In cases 
of non-malignant stenosis, gastro-entcrostomy is the 
proper procedure, and has been very successful m 
some cases. Where there are adhe^ons round the 
stomach, the freeing of these by operation is a legi- 
timate procedure, and sometimes leads to success in 
the cure of the condition ; but the results are not 


always favourable, and new adhesions may be 
formed 

Non obstructive dilatation is to be treated on 
other lines. Cases associated with gastric irritation 
or insufficiency, or with neuroses, are to be treated 
generally on the lines laid down m discussing func- 
tional disorders. In some cases it is advisable, when 
there is great epigastnc distress, to wash out the 
stomach each day for a week or ten days Massage 
of the abdomen, and especially of the stomach, with 
rest, IS of great advantage in the treatment of these 
cases The diet must be frequently varied, accord- 
ing to the idiosyncrasies of the case. If there is a 
large amount of vomiting and epigastnc pom, rectal 
feeding is to be adopted for a time, especially in 
cases of catarrh, of ulcer, and of neurosis If there 
IS bacterial fermentation, carbohydrates must be 
withheld These may be given if there is hyper- 
chlorhydria. The diet is to consist solely of fresh and 
d^estible food , large quantities of liquid bemg 
forbidden Minced mutton, minced chicken, or 
meat-balls are usually allowable, with thin dry 
toast. In obstructive dilatation, when the patient 
recovers from the operation of gastro enterostomy, 
the functions of the stomach also recover, and, 111 
some cases, the ordinary diet may be resumed. In 
other cases, the greatest care has to be exercised in 
the diet The medicinal treatment is to be on the 
lines already laid down m functional disorder ; 
alkalis to relieve the acidity, and antisposmodics to 
relieve the flatulence, are the chief remedies to be 
given. Sidney Martin. 

STOMACH, Functional Disorders of — By 
functional disorder is meant the condition of indi- 
gestion of food, which results from a change in the 
functions of the stomach, or in its mnervation, apart 
from orgamc disorder of the organ. The changes 
which occur may not be of a permanent character 

The cases of functional disorder may be divided 
into three classes In all food is the direct excitmg 
cause of the symptoms of the disorder In the first 
class of cases, gastric imtationy food plays a very 
important part in the letiology of the disorder. In 
the second class, gastric insufficuncyy there is a 
primary functional defect m the stomach, resulting 
from some general condition, such as aniemia, gout, 
acute infective disease, or old age. In the third 
class, nervous dyspepsia or neurosis of the stomcuhy 
the symptoms are mainly those referable to the 
nervous sj^tem All these classes of cases run into 
each other, and may, at one time or another, exhi- 
bit very similar symptoms A distmction can, how- 
ever, be made in the majority of cases, not only 
from the history of the disorder, but from the sym- 
ptoms present, and from the result of treatment. 

Gastric Irritation.— The sjmaptoms m gastric 
imtation are, in the first instance, referable to the 
stomach, and are the result of irritation of the oigan, 
all the functions of the stomach being disordered. 
It includes by far the largest number of cases of 
functional disorder, and nervous dyspepsia is really 
only a part of gastric irritation, vnth a [Eminence 
of nervous symptoms. The disorder is usually 
primary, but it may be associated with disease else- 
where. It may last a considerable time — even 
years— and shows, dunng this time, periods of 
quiescence, during which digestion is fkirly well 
^rformed, and periods of exacerbation, in which 
the sjnnptoms are well marked, and may be almost 
intolerable. In some cases it leads to gastric catarrh. 
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^Etiology. — It may occur at any age ; in the 
infant fed by the wet-nurse or with the bottle, in 
the child, and in adult life. Sex has fto influence j 
the more direct cause in women being excess of tea- 
drinking, and in men excess of food and alcohol. 
Those of a nervous temperament are especially 
prone to the disorder, inasmuch as they are more 
affected by periods of worry, hard work, or excite- 
ment. Heredity plays some part, as when there is 
the inheritance of gout, or a nervous disposition. 
The chief factor in the aetiology is, however, the 
food, and the mode of life. Insufficiency and irre- 
gularity of food, even with much exercise, lead to 
the disorder, but, more frequently, there is a 
history of an insufficiency of exercise, with an excess 
of food, alcohol, or tea. It is thus met with in all 
classes. 

With regard to the food there are several factors 
to be considered : the arrangement of the meals, 
imperfect mastication, composition of the food, 
chemical reaction of the food, and the effect of food- 
accessories. A large meal ought to be followed by 
a period of bodily rest, and should not be followed 
by another large meal within five hours. Meals 
eaten hurriedly, or hard work directly after a meal, 
may lead to the disorder, as well as large meals 
taken just before going to bed. Imperfect mastica- 
tion is a very important factor. It may be due to 
toughness and bad cooking of the food, to rapid 
eating, to pain caused by decayed teeth, or to the 
absence of teeth. The last two points are frequently 
overlooked. Frequently a deficiency of the molars 
in the upper or lower jaws prevents mastication, 
and so leads to irritation of the stomach. Excess 
of food in time throws too much work on the organ, 
which thus has no period of rest. Eventually it 
leads to hypersecretion and deficiency of movement. 
The food must contain a certain amount of proteids, 
fats, carbohydrates, salts, and water, in tne daily 
diet. An excess of meat in the diet of the well-to- 
do, and an excess of vegetable food in that of the 
poorer classes, are frequent causes of gastric irrita- 
tion. Both lead to hyperacidity of the stomach- 
contents, not only by stimulating an excessive secre- 
tion of hydrochloric acid, but also from the fact 
that they contain organic acids and salts ; in v^e- 
table fo^ there is also an excess of cellulose, which 
acts as an irritant. Thus, fine wheaten flour con- 
tains 0’29 per cent, of cellulose by weight, whole- 
meal flour 1*9 per cent., barley and rice-flour about 
0*5 per cent., potatoes 0*69 per cent., spinach and 
cauliflower about 1 per c^nt., and fine oatmeal 
I *86 per cent. Food must not be taken too acid, 
and cooking is important as r^^rds the digesti- 
bility of food. Bad cooking makes the food tough, 
or does not sufficiently prepare the starch for diges- 
tion. Food -accessories, such as alcoholic drinks, 
tea and coffee, and rich sauces, are useful in diges- 
tion, but, in excess, they act as irritants. Alcoholic 
drinks, especially beer, port, sherry, hock, bur- 
^ndy, and claret, delay the chemical processes of 
digestion, and lead to an increased organic acidity 
of the stomach-contents. Taken in moderation 
with a meal, alcohol causes a slowing of the process 
of digestion, but, owing to the fact that it stimu- 
lates the secretion of gastric juice, it does not pro- 
duce an imperfect d^estion —indeed it helps the 
digestion of a large meal. The effect of alcohol, 
however, varies in different individuals. Taken in 
excess, or between meals, it leads directly to hyper- 
secretion, and many cases of hyperchlorhydria are 


due directly to the taking of alcohol. The excess 
of secretion which it causes persists even between 
meals. 

Gastric irritation commonly exists by itself, but 
it is not infrequently associated with tuberculosis, 
chronic malaria, and convalescence from typhoid 
fever, scarlet fever, measles, rheumatic fever and 
influenza. It may be observed in ulcer of the 
stomach. 

Pathological Conditions. —The pathologi- 
cal conditions present in gastric irritation may be 
divided into (i) the condition of acidity of the 
stomach-contents ; (2) the condition of the move- 
ments ; and (3) the condition of digestion. During 
digjestion there is a secretion of very acid gastric 
juice, which may continue after the food has left the 
stomach. In some instances a large excess of acid 
is secreted in an hour or an hour and a half after 
the meal, and this continues during the process of 
digestion. In severer cases, however, the secretion 
continues after the mass of food has been expelled 
into the duodenum, so that, during fasting, liquids 
removed from the stomach are acid. The degree 
of acidity varies, and may be 0*3 per cent, or higher 
in an hour after a meal. This is the acidity due to 
free hydrochloric acid. In normal conditions, the 
acidity of the stomach-contents after a meal only 
gradually increases in the first hour, in which time 
it is about O'l per cent. ; it increases later to about 
0*2 per cent., as a rule not much higher. The con- 
tinued irritation of the mucous membrane by an 
excess of food causes an increased secretion of 
mucus, which may occasionally be vomited, or, 
more rarely, be observed in the motions. The 
excessive secretion of mucus is not a feature of 
gastric irritation, as it is in gastric catarrh. 

The conditions of the movements of the organ are 
of two different kinds. In some instances the 
hyperacidity is associated with spasmodic contrac- 
tion of the stomach, which is only relieved by the 
expulsion of the contents of the organ in the natural 
way or by vomiting. In some cases there is spasm 
of the cardia and pylorus ; a spasm leads to great 
distress, and may result in rapid expulsion of the 
contents into the duodenum. In an important and 
very numerous class of cases the hyperacidity is 
associated with a weakness of the muscular coats 
(myasthenia, atony). Just before the food is ex- 
pelled into the duodenum, the organ tends to 
become flaccid, and it is unable completely to 
empty itself. Prolon|;ation of the myasthenic con- 
dition leads to dilatation of the organ, which may 
be very great. See Dilatation, p. 1595. 

The congestion which occurs in gastric irritation 
is, like the hyperacidity, an exaggeration of the 
normal condition of the organ during digestion. It 
renders the stomach more sensitive. Observed 
during life, as in one case of gastro-enterostomy for 
hour-glass stomach, the mucous membrane was of a 
dusky red colour, and slightly covered with mucus. 

In cases of gastric irritation there is no bacterial 
fermentation of the stomach-contents. The presence 
of an excess of hydrochloric acid prevents the 
growth of the bacteria. Thus the vomit will keep 
tor a long time without undergoing decomposition. 

Symptoms, — The mode of onset is usually in- 
sidious. The symptoms are at first to be directly 
ascribed to repeated slight indiscretions in diet, 
or irregularity in mode of life. The disorder is 
characterised by periods of only slight dicestive 
distress, intervening between acute or subacute 
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attacks. Acute gastric imtatton occurs usually as 
the result of very large meals or of irntating looAf 
but most frequently it is a food-debauch, and 
referred to as a bilious attack In such cases the 
symptoms are not developed for, perhaps, two or 
more hours after the meal A sense of fulness and 
discomfort is expenenced in the epigastrium, accom- 
panied by nausea, and relief is only obtained by 
vomiting or by washing out the stomach. An exami- 
nation of the vomited matters shows hyperacidity, 
due chiefly to hydrochloric acid, but also to organic 
acids, which have been taken m with the food. 
Subsequently the appetite is lost for a day or two, 
and loose motions may be passed. Acute dilata- 
tion of the organ may result from a single large 
meal A physical examination may show the pro- 
minence of the epigastrium, due to the stomach. 
There is, however, little or no tenderness, but 
manipulation may cause eructation or vomiting 
The tongue is thickly coated, and lassitude, pallor, 
and frequently headache follow 

Chronic gastric irritation^ with subacute at- 
tacks, IS a more common disorder The symptoms, 
which preserve their individual features in each 
particular case, are both general and referable 
to the stomach The general symptoms are re- 
ferable to the nervous system, such as headache, 
palpitation, drowsiness, mental depression, sleep- 
lessness, vertigo, and hiccup The symptoms refer- 
able to the stomach always appear in relation to 
the food, coming on either immediately or one or 
two hours after a meal, and are most marked after 
the principal meal of the day, and in the evening 
or night A sense of weight, fulness, and oppres- 
sion in the epigastric region may last until the 
next meal, which relieves it So with the pain in 
the chest and between the shoulders The time of 
onset of the pain is dependent on the degree of 
hyperacidity, so that, when it appears directly 
after a meal, it is usually in prolongea cases, where 
the stomach contents are always acid The con- 
tinuance of the pain is due to the delay of food in 
the organ, or to the continuance of secretion of 
hyperacid gastric juice after the food has been ex- 
pelled. In prolonged cases the pain tends to be- 
come continuous, more especially in the front of 
the chest, between the shoulders, and in the lower 
part of the left axilla and the left hypochondnum 

Flatulence is a frequent symptom, and is not due 
to bacterial fermentation of the food, but to one or 
Other of the following conditions (i) In the 
middle-aged and old it may be due to accumulation 
of small quantities of gas, chiefly carbonic acid, 
which are developed from time to time in the 
stomach and small intestine, and are retained 
there. (2) It is sometimes due to swallowed air or 
to swallowed saliva, which is secreted in excess, 
and the carbonates of which are decomposed by the 
acids in the contents of the stomach (3) It may 
be due to the regurgitation of gas frpm the small 
intestine, or of pancreatic juice, the carbonates of 
which are decomposed by the hydrochloric acid. 
This occurs in myasthenia of the stomach with a 
flaccid pylorus In some cases it has been supposed 
that large quantities of gas may be discharged from 
the blood into the stomach and intestines, and then 
eructated. 

The occurrence of vomiting varies hi different 
cases of gastric irritation, when present, it is 
directly due to the irritating food in the stomach, to 
the excessive secretion of hydrochloric acid, espe* 


cially in anmmic patients, or in those with excitable 
nervous systems In chronic gastric imtation the 
attacks of vomiting are few and ffur between, and 
are due usually to some particular indiscretion ot 
diet, such as the eating or heavy suppers. In the 
subacute attacks of gastric irritation, vomiting is a 
rule, although it may be absent It may occur after 
every meal, either directly or in one or two hours. 
The vomiting consists of partially digested food and 
a little mucus It is hyperacid, due to hydrochlonc 
acid This hyperacidity may not be present if the 
vomiting occurs directly after food, and, in the pro- 
longed cases, the stomach-contents may be, from time 
to time, deficient in hydrochlonc acid, although this 
deficiency is never so marked as in cases of cara- 
noma or of gastric catarrh At first the appetite is 
normal ; later on it is increased, and may even be 
voracious ; it may become capricious, or may suffer 
marked diminution The sinking feeling, or the 
sensation of want of food, which so many of these 
patients experience, is most commonly due to the 
presence of hyperacid gastric contents It is re- 
lieved by food, the proteids of which, combining 
with the free hydrochloric acid, relieve the sym- 
ptoms The tongue is frequently coated, especially 
in the morning on waking, and there is a nasty 
taste m the mouth, which is clammy from mucus. 
Eructation of small quantities of acid fluid (pyrosis) 
frequently occurs, and is sometimes the cause of the 
coated tongue Recurrent and severe attacks of 
hyperchlorhydriaare frequently ushered in by saliva- 
tion, or rather by gushes of saliva into the mouth, 
and the secretion of saliva may amount to pints 
during an attack ; it is swallowed and then vomited. 
Salivation may occur before a meal, but is usually 
observed after meals, at the time of the greatest 
acidity of the stomach-contents. More rarely, and 
in cases of long duration, there is a greatl> deficient 
secretion of saliva, so that the mouth is always dry 
(xerostomia) Constipation is the rule in gastnc 
irritation, the bowels being opened once in one or 
two days, or a week, or only with medicine. Fre- 
quently, however, diarrhoea and constipation alter- 
nate, one or two days of looseness of the bowels 
being followed by constipation Lienteric diarrhoea 
may also occur, coming on directly after a meal 
This condition appears to be associated with irrita- 
bility of the muscular coat, whereby the food is 
rapidly discharged into the small intestine The 
unne shows a tendency to alkalinity, an excessive 
excretion of phosphates, and a diminution in 
quantity Albuminuria is rarely present, but 
albumoses may be found 

Patients subject to this disorder do not waste, 
owing, no doubt, to the feet that the increased 
secretion of gastric juice does not lead to a diminu- 
tion in the amount of food assimilated, but, in pro- 
longed cases, mal-assimilation of the food does occur, 
owing to myasthenia of the stomach, so that such 
patients are pale, and have flabby muscles, which 
are irntable to tapping Wasting is usually as^ 
ciated with some dilatation of the stomach and with 
prolonged diarrhcea, but the loss of flesh is not pro- 
gressive, and there are periods during which the 

g itient may regain even a stone of the weight lost 
ases of ^tric irritation may continue for many 
years, with periods of remission and of exacerbatkiii. 
By a proper treatment, complete recovery b the 
rule; through neglect permanent injury may be 
done. Catarrh of the stomach may result, with a 
profound diminution m the functions of the organ, 
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or permanent and great dilatation may occuTj with 
sometimes tmcteriaT fermentation. 

Gastrio Insuffloiency. — This is a condition in 
which the functions of the stomach are diminished. 
It may result from prolonged gastric irritation, and 
occurs in catarrh and cancer of the organ, but the 
term is here applied more particularly to those cases 
in which disorder of the organ follows, or is asso- 
ciated with, certain diseases. The symptoms are 
frequently brought out by the presence of food in 
the organ, but irritation is not the direct cause of 
the primary condition of the stomach. 

Etiology. — The general depression of function 
which occurs in those who lead a sedentary life, 
with much mental work, affects the stomach, lead- 
ing to deficient activity, especially towards the 
middle period of life in both men and women. In 
old age a similar diminution occurs, leading to the 
taking of a smaller amount of food. In women at 
the menopause, and in prolonged lactation, insuffi- 
ciency is frequently observed. In young adults, 
however, some recognisable morbid condition of 
the body is present. A state of fever diminishes 
the activity of the digestive organs, and the return 
of function is usually slow. Deficient motor ac- 
tivity, and a deficient secretion of gastric juice 
are both observed, for example, with typhoid 
fever, scarlet fever, rheumatic fever, measles, and 
influenza, and are frequently associated with pul- 
monary tuberculosis. In other cases gastric insuf- 
ficiency is produced by continued haemorrhage, 
whether rectal or uterine, by prolonged suppuration, 
syphilis, or ansemia. 

Pathological Conditions.— In response to 
the stimulation of food, there is deficient secretion of 
gastric juice, and a diminished motor activity, both 
functions failing before the meal is digested. This 
leads to great delay of food in the organ, and to 
subsequent dilatation. Bacterial fermentation is, 
however, not very common. The stomach -contents, 
when removed or vomited, show imperfect digestion 
of the food, and a deficiency of hydrochloric acid 
{hypochlorhydria)y or even an absence of the acid two 
hours after a test-meal [puhlorhydria ,achyliagasirica). 

Symptoms The symptoms come on directly 

after a meal, and they may last the whole day, as 
well as during the night. There is epigastric ful- 
ness, and a sense of depression in the chest, which 
may be associated with dyspnoea. Flatulence is a 
constant symptom, and is usually associated with 
signs of dilatation of the organ ; fluid eructations do 
not usually occur, and vomiting is not a symptom. 
Reflex symptoms are extremely common, and are 
due partly to the excitability of the nervous system, 
and partly to the condition of anaemia present. Pain 
and tenderness in the lower part of the left axilla are 
observed, associated with flatulence. Headache is 
common, as well as drowsiness after meals, sleep- 
lessness, lassitude, disinclination to exertion, mental 
inaptitude and apathy, and a melancholy view of 
life. The face is often pale and anxious-looking, 
and the complexion muddy ; the appetite is always 
diminished, and the tongue is broad, pale, flabby, 
and tooth-indented, but it is not usually coated. 
The foul tMte in the mouth, so common in gastric 
irritation, is not so frequently observed in msuffi- 
ciency. Constipation is the rule ; the pulse is feeble, 
not very frequent, but regular; wastiitf is very 
common, ana the muscles are l^bby. Gastric in- 
sufficiency may be a permanent condition in old age, 
or in those who have inherited a weak digestion. 


When it occurs in febrile disorders, it is highly 
amenable to treatment, but, if neglected, it leads to 
great dilatation of the organ. 

Nervous Dyspepsia.— Gastric Irritation^ with 
Prominence of Nervous Symptoms* See Stomach, 
Neuroses of. 

Diagnosis. — The diagnosis of functional disease 
has to be made from ulcer, catarrh, and cancer of 
the stomach. 

1. Diagftosis of functioftat disease from ulcer * — 
There are not a few cases of ulcer which present 
the features of gastric irritation, and only declare 
themselves by an attack of hzematemesis. In the 
diagnosis the points to be looked to are the cha- 
racter of the pain and vomiting, and the course of 
the disease. Both may occur in young women. In 
ulcer the pain and tenderness are localised in the 
epigastrium, are dependent on the ingestion of food, 
and are relieved by vomiting. Vomiting is frec^uent, 
especially on the continued taking of an unsuitable 
diet. A history of haemat emesis would make the 
diagnosis clear. Gastric irritation, on the other 
hand, presents quite different features. During its 
course, there may be times at which nausea and 
vomiting occur after food over a period of several 
weeks, but the vomiting is not a serious or frequent 
symptom, and is readily controlled by treatment. 
It frequently ceases, owing to the abstention by the 
patient from food. The pain is not commonly epi- 
gastric, nor is it associated with localised tenderness. 
If epigastric pain is present, the tenderness is usually 
diffus^, and is not so persistent as in ulcer. 

2. Diagnosis of functional disease from gastric 
catarrh , — Chronic gastric irritation and chronic 
catarrh bear a superficial resemblance in the sym- 
ptoms they produce. The epigastric pain, which 
IS only a transient symptom in gastric irritation, is 
frequent and often severe in catarrh. It is diffuse 
and associated with one or more areas of tenderness. 
Vomiting is associated with epigastric pain, and, in 
chronic catarrh, an examination of the vomited 
matter is the chief aid in the diagnosis. It usually, 
but not always, contains an appreciable quantity of 
glairy mucus, but the chief sign it shows is the 
greatly diminished quantity of free hydrochloric acid, 
with but slight digestion of the food. A small 
amount of blood may be seen, which is never 
observed in the vomit of gastric irritation. There 
is great tendency to dilatation of the stomach in 
catarrh. Bacterial fermentation may occur. A 
test-meal may be of great service in the diagnosis 
of the condition. See p. 1 589. 

Gastric insufficiency is distinguished from catarrh 
by the absence of continuous gastric pain and vomit- 
ing, and by the history, which shows some co- 
incident or precedent disease, accounting for the 
diminution of the functions of the stomach. 

3. Diagnosis of functional disease from cancer. — 
The suspicion of cancer of an important organ arises 
when, in a patient of middle age or beyond, there 
is progressive wasting, weakness and anaemia, with- 
out fever, and when there is no sign of wasting 
disease elsewhere, such as tuberculosis, chronic renal 
disease, and diabetes. Such symptoms during a 
definite period are observed in cancer of the 
stomach, and are associated with symptoms and 
physical signs referable to the organ. The sym- 
ptoms which more particularly separate cancer of the 
stomach from functional disease are, in the early 
stages, the progressive loss of appetite and of 
weight, the presence of pain in the epigastrium, and 
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the occurrence of vomiting, with flatulence. The 
pain may at first be referable to food and may be 
relieved by diet ; later it has no particular relation 
to the food. An examination of the vomited matter 
shows a diminution of the amount of free hydro- 
chloric acid, an excess of organic acids, especially 
lactic acid, and the presence of bactena and sarcmse. 
When first seen the patient may present physical 
signs of dilatation of the stomach only (q.v.), or 
dilatation with an epigastnc tumour. If dilatation 
alone be found, the diagnosis from functional disease 
IS to be made mainly from the history, as in cancer 
there is a definite period dunng which the symptoms 
have lasted — a period, say of six or eight months—^ 
while in functional disease with great dilatation the 
history is that of years, and the wasting is not a 
feature as in cancer, although it may occur in cases 
of long standing. Treatment may also aid the 
diagnosis, as a great gain of weight, sometimes over 
fourteen pounds, may follow successful treatment of 
functional dilatation 

Treatment — The treatment is both medicinal 
and dietetic, aided by massage and washing out the 
stomach The conditions to be treated in functional 

disorders are hyperchlorhydnaand hypochlorhydna, 
a diminished motor activity of the organ or occasion- 
ally spasm, and a varying degree of hyper-excitability 
of the nerves, associated with congestion. Restora- 
tion of the functions of the organ is a matter of time 
and treatment, but it does occur, except in cases of 
pronounced nervous dyspepsia. Powerful remedies 
and treatment do more harm than good. In the 
dietetic treatment, the objects are to give the patient, 
dunng the day, only such food as the stomach can 
digest with the least discomfort and to remove irn- 
tant articles from the diet Food is to be reduced 
in quantity, and only freshly cooked digestible food 
IS allowed. Articles of diet containing a large 
quantity of organic acids or salts, such as beef, beef- 
tea, many vegetable foods and fruits, are to be dis- 
allowed, as well as those containing an excessive 
amount of cellulose and of fat Most important m 
the treatment is the removal, in the case of imtation 
of the stomach, of food-accessones, such as alcohohc 
drinks, strong tea, and coffee Meals are to be 
regularly taken and not later than four hours before 
oing to bed, and attention to the teeth is of the 
ighest importance 

I. Gastric imtatum — In one class of cases 
there is great discomfort after food, with referred 
pains m the chest, irregular vomiting of very aad 
fluid, and flatulence. There is hypersecretion of 
hydrochlonc acid and hypersesthesia of the organ. 
The administration of acids, and in most cases of 
bitters, increases the discomfort. Alkalis are given 
as antacids, but are not given in sufficient doses to 
completely neutrahse me acid contents of the 
stomach. They are best given with some seda- 
tive, such as bromide of potassium (5 to 10 grains!, 
iodide of potassium (2 grains), cocame hydro^loriae 
to ^ of a grain), dilute hydrocyanic aad 
(3 minims), liquor morplunse hydrowlondi (5 to 10 
minims), or glycerine of carbolic aad ($ to 10 
minims). It is usually best to b^n with an alka- 
line mixture, containing 15 grains of bicarbonate of 
sodium, 3 minims of dilute hydrocyanic add, and 
5 minims of spirit of chloroform, to which may be 
added, in some cases, 10 grains of carbonate of 
bismuth. This mixture is to be taken half an hour 
after breakfast and after the midday meal, and on 
going to bed. It may also be taken once in the night, 


if there is discomfort and insomnia. The adminis- 
trauon of pepsm and other digestive fem&ents is of 
DO avail. As r^ards diet, all alcohohc drinks are 
to be disallowed, as well as green vegetables and 
fruit The pattent is to live chiefly on a diet of 
milk, white bread, milk puddings, fresh fish, 
mutton and chicken. If the symptoms are severe. 
Wing down is of great importance, and a further re- 
duction in the solid articles of diet, which is then to be 
restricted to milk, prepared foods, eggs and bread. 

If the condition has lasted a long time, especially 
in those cases in which there is wasb^ and 
flabbiness of the muscles, a penod of four to six 
weeks* rest, with abstention from work, is neces- 
sary, and tins is to be combined with careful dietetic 
and medicinal treatment, and with massage. 

Dunng recovery from gastric imtation, the first 
symptom to disappear is the discomfort after food, 
and the last is the constipation, which may last 
for some months after the gastnc symptoms have 
abated 

2 Gastnc insufficiency — Although, in this con- 
dition, the treatment of the digestion has to be 
carried out carefully by means of the diet, yet a 
tonic treatment is essential, in order to improve the 
general condition. Such tome treatment may be, 
in mild cases, limited to the prescnption of fresh 
air, with a mixture containing a small dose of sul- 
phate of iron and sulphate of quimne, or of dilute 
nitro-hydrochlonc aad with nux vomica. Smalt 

a uantities of alcohol may have to be allowed, and 
le diet IS to consist solely of digestible articles. In 
pronounced cases, occurring after infective disease, 
general massage is of great service, especially if 
there is well-marked muscular weakness of the 
organ. 

3 Nervous dyspepsia , — The treatment is one of 
extreme difficulty, and cases present an infimte 
variety of aspect ; the effect of treatment b but 
slightly noticeable at first. Great idiosyncrasy re- 
garding diet IS observed, and, as a rule, it may be 
said that an exclusive milk-diet is not very service- 
able Thus It is found that in some cases with per- 
sistent vomiting the condition is not reheved a 
diet of peptonised milk, nor even by rectal feeding ; 
but IS benefited by the prescnption of readily diges- 
tible sohd food, such as pounded fish, minced 
chicken, or mutton in small quantities at frequent 
intervals. Some patients, with severe epigastnc pain 
or repeated vomiting, have to be treated, in the early 
stages, by rectal feeing ; m others, daily washing 
out of the organ appears to be of service, but this 
IS a practice which is frequently adored by sucA 
paUents, and continued for years, leamng to a per- 
sistence of the symptoms. No speaal rules can be 
laid down for the medicmal treatment of such 
patients. They show mtolerance of some dni^, as 
they do for articles of diet A stomachic sedative 
is, however, usually required : such as cocaine 
hydrochloride in pill to ^ of a grain) or solndoit 
of hydrochlonde of morphine (5 to 10 ndnims), 
with bicarbonate of sodium (xo grains). Hxeie may 
be intolerance ather x>f aads or alkalis, and some- 
times a tonic mixture of quimne and iron does most 
good. When the symptoms are ftronounoed and 
have lasted for a long time, and whoi there is well- 
marked insomnia and wasting, the only treatment 
available is complete rest in bed Ibr four to six 
weeks, with mamage and carelul dietxi^, Bvea 
if improvement oocnis, ndanes are exnme)w 
frequent. SlONBir llARltFr. 
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STOMACH, Inflammation ofthe,— Synon.: 
Gastritis j Gastric Catarrh. — The various forms of 
gastritis may be arranged as in the following 
scheme : — 

A. Acute— 



Ph.eg«o„ous{~ , 

B. Subacute. 

C. Chronic — 

1. Simple. 

2. Toxaemic. 

3- (SsSd. 

D. Tubercular. 

E. Syphilitic — 

1. Gummatous. 

2 . Ulcerative. 

A. Acute Inflammation.— 1 . Muts Gastritis 
{simple and toxic), Synon. : Gastritis glandularis 
acuta ; Acute Gastric Catarrh ; Fr. Gastrite aigue ; 
Ger. Gastritis akute. 

Definition. — An acute inHammation of the 
coats of the stomach, especially of the mucous 
membrane, resulting in disturbances of function and 
alterations in form. 

iETiOLOGY. — Acute gastritis may arise from 
direct local irritation of the tissues involved, or 
may be secondary to lesions of other parts of the 
body, general or localised. 

Prim^ causes maybe classified as : (i) Dietetic, 
(2) Toxic, (a) Organised, (^) Chemical. 

Secondai^ causes are : (l) Acute Infectious Dis- 
eases, and (2) Constitutional Conditions (Gout, 
Rheumatism, Diabetes). 

In addition to these causes as given above, it 
should be remembered that various chronic diseases, 
particularly those of the heart, liver, and kidneys, 
tend to render attacks of acute gastritis of readier 
occurrence. 

Acute gastric catarrh, caused by errors in duty 
is common at all ages and in sdl ranks of life. 
Among children it is frequently accompanied by a 
similar inflammation of the intestinal mucoUs mem- 
brane, and known as g^tro-enteritis ; hence it 
is often described as being most common among 
middle-aged and elderly persons, the cases in the 
young hiUing under another category. Women are 
said to be more subject to it than men, but this is 
doubtful. Too hot, too rich, or too much food in- 
vested at one time ; iced drinks ; food swallowed 
in imperfectly chewed lumps, or in large quantity 
too quickly, are sufficient in themselves to set up 
irritation and lead to inflammation of the gastric 
mucous membrane. 

But apart from such errors in diet toxic and irri- 
tant substances introduced into the stomach along 
with the food are frequently the cause of acute 
attacks. The commonest of these is undoubtedly 
alcohol, while the products of decomposition of 
articles of diet not infrequently are at fault. Seve- 
ral poisonous chemical substances act in the same 
way— notably arsenic, phosphorus, and mercuric 
chloride. It is still a moot point whether a true 
infective gastritis occurs or not. Oser and Lebert 
have suggested such a possibility, but no evidence 
has been brought forward as to the presence of any 
bacteria in the stomach to which it can be due. 
On the other hand the acute forms of gastritis 
which so oftem accompany such infectious diseases 


as scarlet fever, measles, and other exanthem^ 
certainly represent local irritation of the gastric 
mucous membrane caused b^ the presence of the 
materies nusrbi. This form is often known by the 
name of Erythematous Gastritis. 

Constitutional disorders may either induce attacks 
of acute gastritis (for example, an attack of acute 
gout may select the walls of the stomach as its 
locus in place of a joint), or render the individual 
suffering from them far more liable to be attacked. 
Local errors, also, of function or motility, leading 
to the presence of hyperacid contents, whethei 
from hydrochloric acid or the organic acids of fer- 
mentation and prolonged stay of food in the stomach 
are occasionally provocative agencies. 

Morbid Anatomy. — The naked-eye appearances 
shown by the mucous surface of the stomach in a 
state of acute catarrh rarely come before the patho- 
l<^ist ; the disease is seldom fatal in itself, while 
the signs presented after death are very unlike 
those during life. Our chief source of information 
is still contained in Beaumont’s observations upon 
Alexis St. Martin. The stomach is usually empty, 
all food introduced having been expelled ; small in 
size, and contracted, hut with a soft mucous mem- 
brane, more or less studded with superficial hsemor- 
rhages, which are perhaps most numerous in the 
neighbourhood of the pylorus ; irregularly congested 
and red in patches, and covered by a tough layer 
of thick and tenacious mucus, here and there, it may 
be, showing a pink tinge. Beaumont describe small 
vesicles, surrounded % rones of deep congestion, 
especially in the pyloric region. 

Microscopically, the epithelial cells are distended 
and granular, the granules picking up colouring 
agents badly, if a section be examine after the 
inflammatory process has proceeded beyond the 
superficial stage. The cells in the pyloric region 
are those which suffer most. 

Symptoms.— Sudden in onset, ushered in by 
feelings of intense nausea and gastric discomfort, 
acute gastric catarrh is early marked by severe 
vomiting and retching. The nerve-endings in the 
gastric wall and the neurons of the local gastric 
mechanism are so powerfully irritated that abnor- 
mal vaso- motor changes are reflexly induced 
throughout the body ; the skin is pale, cold, fre- 
quently in goose-skin, and beaded with drops of 
sweat ; patches of herpes labialis may rapidly form ; 
the brain is also affected, functionally and mentally ; 
the body- temperature may temporarily rise, one or 
more of the senses and sensibility in general may 
become deranged, vertigo occur, and exertion 
be impossible. The pain in the gastric region is 
severe, often burning, and frequently associated 
with a feeling of great weight in tne stomach. 
Tenderness may be present on pressure. 

Gastric contents vomited during an attack of 
acute catarrh vai^ less with the nature of the 
food taken beforehand than in almost any other 
condition where emesis occurs. They are almost 
always thick, porridgy, of evil odour, rich in mucus, 
fermented and sour. The sourness is due to or- 
Vanic acids, not to hydrochloric acid, which indeed 
IS very seldom present in the free state, and scan- 
tily in proteid combination. The porridgy con- 
sistence of the vomited material apparently bears no 
relation to the fluidity of the ingesta recently swal- 
lowed \ the condition may arise by a rapid passage 
of the supernatant fluid portion of the contents 
through the piylorus or from admixture with mucus, 
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When the acts of emesis are very powerful, and 
especially if they persist after the stomach is empty, 
blood may be brought up Hyngled with the food 
or with mjicus only. 

Beginning suddenly, running an acute course, 
the catarrh almost as quickly loses all its charac- 
teristic features. In favourable instances return to 
healthy conditions follows ; in others the symptoms 
acquire a subacute character ; and in others again 
pass into those of chronic gastritis 

Diagnosis — The diagnosis of acute gastric 
catarrh itself offers, as a rule, no difficulty ; a correct 
appreciation, however, of how it has been caused 
ana what it betokens is a much more important and 
occasionally obscure question When a sequel to a 
debauch — in solids, fluids, or both — no trouble 
arises ; if due to irritant poisoning, the rules for 
detection of such are laid down in text-books of 
Forensic Medicine. It is when intercurrent 
attacks complicate other forms of digestive disease, 
chronic constitutional maladies or acute infectious 
disorders, that accurate ascription to the true cause 
may be of so much value The rapidity of onset, 
the nature of the vomited matter, the general vaso- 
motor and sensory disturbance, the local gastric 
pain, serve to point out acute gastnc catarrh 
Careful investigation of the anamnesis, and in- 
telligent appraisement of all the conditions which 
may possibly have induced an attack, should serve 
to indicate the basal lesion at fault 

Prognosis.— As already mentioned, acute gastric 
catarrh is often completely recovered from after a 
short space of time, if reasonably treated. But it 
may take on a subacute character, and last in this 
form for a longer or shorter period, although cure 
is still possible. Should repeated acute attacks be 
expenenced, tjie chronic forms commonly super- 
vene. 

Treatment — The less drugs employed in the 
treatment of acute attacks of gastric inflamma- 
tion, and the greater the sense shown by the physi- 
cian, the greater the chance of speedy recovery 
Acute gastntis usually arises from direct imtation 
of the gastric surface, and is best relieved by re- 
moval of the irritant, associated with as complete a 
condition of gastnc quiescence as possible. As a 
general rule the exhibition of drugs proves but 
palliative, and may even exaggerate the condition, 
with the single exception perhaps of simple emetics. 
Nature strives to cure by expulsion of the irri- 
tant material by antiperistaltic action, or, if this 
is not possible (as not infrequently happens owing 
to personal idiosyncrasy and inability to vomit), by 
evacuation per anum in the form of diarrhoeal 
stools. In the first place, if nature has failed to 
induce her remedial measure of emesis, her well- 
meant endeavours should be aided ; while, if these 
prove ineffectual, and the space of time wUch has 
elapsed since the primary inception of the morbid 
process would surest that the stomach should 
nave emptied the larger portion of its contents 
through the pylorus into the duodenum, the admini- 
stration of intestinal lubricants, to hasten the pas- 
sage of the deleterious stuff through the bowel, and 
Its external nddance, is indicated. 

One may be able to coax victims of acute 
gastritis, naturally incapable of unaided emesis, 
to vomit by giving them tepid or wwrm water in 
bulk to drink, or mustard in watery solution, pre- 
ferably warm ; or if the general reflex depression 
be so acute and urgent that instant evacuation of the 


stomach-contents is demanded, by employment of 
2inc or copper sulphate 1^ the mouth, qr of 
apomorphine nypodermically. Such measures are to 
be succeeded by stomachic rest Depnvation of all 
food for some time, if it be possible, acts well } if 
food must be given, it shoula only consist of milk, 
or milk and water, taken in small amounts at aiw 
one time ; and in the course of some hours, accord- 
ing to the progress of the patient, added to by the 
inclusion of the blandest forms of proteid and ferina- 
ceous foods If the source of the acute attack lie 
in the misuse of alcohol, the vomiting be severe, and 
the subsequent depression of mind or body intense, 
the need may become imperative for a temporary 
stimulation of the vital functions, lest they should 
stand still The adoption of actively detergent 
methods in such cases requires always to be com- 
bined with the most careful and constant super- 
vision, attention to the condition of the patient, 
and readiness to counteract any signs of collapse 
by the prompt exhibition of stimulants — ‘ a hair of 
the dog that bit him,* preparations of ammonium. 
Strong solutions of such readily absorbable proteid 
nourishment and extractive stimulants as are 
afforded by Bovril, Liebig’s extract and similar 
substances, or by vanous predigested proteid 
products exemplified by somatose, tiopon and Uie 
like If the symptoms of collapse are very urgent, 
the more diffusible stimulants are indicated ; iF less 
so, and the stomach is tolerant of them, the bene- 
fiaal effects of liquid nutnment, although less 
rapidly produced, generally prove more lasting 
and curative in character. In all cases of collapse 
the external application of heat by means of hot- 
water bottles, blankets, &c , is always indicated ; 
and every measure calculated to restore penpheral 
circulation, to diminish engorgement of the aMomi- 
nal veins and remove the consequent over-accumu- 
lation of stagnating blood in them. 

2. Phlegmonous InJiammcUum of the Stomach 
{Gastritis Phlegmonosa Suppurativa vel Purulenta ; 
Abscess of the Stomach) 

Definition — Circumscnbed or diffuse suppura- 
tive inflammation situated in the submucous and 
muscular layers of the stomach. 

Etiology. — Phlegmonous gastntis is a com- 
paratively rare disease, either arising pnmanly, or 
developing secondarily dunng the course of pyaemia, 
fevers, or severe exanthemata. Males appear to be 
more liable to it than females, m the proportion of 
5 to I according to Bnnton, 4 to i according to 
Glaze. The active cause consists m the presence 
of pyogenic bacteria in the tissues of the stomach- 
wall. 

Morbid Anatomy. — Two forms can be distin- 
guished. First, where the area of suppuration is 
circumscribed {gastritis phlegmonosa circumscripta)^ 
and only one focus, or at most two or three foci, are 
present ; second, where there is a difliise purulent 
infiltration of the submucosa and muscular layer. 
In both forms, the seat of inflammation is at first 
in the submucosa and musculans ; dunng the laJt^r 
stages the mucous membrane or the serous covering 
may become implicated, leading {possibly to rupture 
into the gastric cavity or the Mritoneal sac. ,Tbe 
region most frequenUy involved is that in the i^ig^- 
bourhood of the pylorus. When circumscribe^ the 
point of entrance of the bacterial agent is commonly 
to be found m a local solution of oontinui^V.tw 
mucous covenng of the stomach ; a htokentdown 
cicatrix, the inheritance of an old gastrie%ulcer { 
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a gastric erosion ; or traumata of the mucosa. When 
diffuse, the condition is due to the presence in the 
general blood-stream of pyc^enic organisms, as in 
pyaemia and puerperal septicaemia, rarely of the 
^cillus coll communis, or of the bacterial agents 
actually proved or hypothetically supposed to be 
the source of the acute exanthemata, admixed as 
they usually are with some of the ordinary pyogenic 
forms, which induce the miliary points of suppura- 
tion. When the abdomen is opened after death in 
a fatal case of diffuse phlegmonous gastritis, the 
outer surface of the stomach is found to be dotted 
over with a lai^e number of raised swellings of 
variable size, while on opening the viscus, similar 
and even more numerous elevations can be seen. 
The individual abscesses, which generally account 
for these projections, vary in size from a pea to a 
hazel-nut or walnut. 

As the disease progresses, infiltration of the 
mucous membrane, by extension between the 
glandular tubules, and fatty degeneration of the 
muscular fibres themselves, often result. 

The stomach- wall, enormously thickened and 
engorged with pus, may resemble a sponge, being 
penetrated by many communicating apertures, so 
that on compression piw wells out here and there 
over its surface. Localised sloughing of the super- 
ficial tissues may lead to the formation of ulcers at 
different points. 

Symptoms. — In the large majority of cases 
phlegmonous gastritis runs an acute course. The 
onset is sudden ; the symptoms rapidly become 
severe in character. From the beginning the 
patient is conscious of being seriously ill ; his 
temperature quickly runs up to, or above, 104® F. ; 
he is restless and alarmed and, it may be, delirious ; 
and death closes the scene after a few days, or at 
most after the lapse of a fortnight. Violent acts of 
vomiting usually, but not invariably, accompany 
it, and jaundice has been recorded in cases be- 
longing to the idiopathic primary group (Brinton), 
due to an extension of the disease to the duodenum, 
or to the unrecognised presence of pyaemia giving 
rise to a pyaemic icterus. The material vomited 
during the earlier stages consists mainly of un- 
digested food, mucus, and bile ; towards the close it 
may contain pus in varying quantity. Severe epi- 
gastric pain, an intense sensation of burning in the 
stomach, great thirst, parched tongue, and complete 
loss of appetite, are among the common symptoms 
met with. 

Diagnosis. — This is difficult during life. Even 
the appearance of pus in the vomit affords no abso- 
lute i^oof of the nature of the lesion, because the 
pus may have come ftom perigastric or extra- 
gastric suppuration, which has found its way into 
me stom^ cavity. The symptoms simulate so 
closely those of acute localised peritonitis, of hepatic 
abscess (in the left lobe), ana of splenic al^ess, 
that no positive diagnosis can possibly be iustified. 
A conjecture as to the actual location of the lesion 
may l^ppen to be correct, bat its correctness can 
only be a matter of chance. 

TRBATMBNT. — Little Can be done for this con- 
dition. 

B. Subacute Qaetrltls. — Synon. : Dys- 


pepsia ; Gastric Catarrh. 
DEPiNinoN. — Inflai 


Definition. — Inflammation of the gastric 
mucc^ membrane, less severe than in acute 
gastritis, of moderate duration and variable 
coarse. 


aetiology. —The customary division of gastritis 
into acute and chronic groups, with more or less 
sharply defined characteristics, seems to err in an 
insufficient regard for those common examples of 
gastric catarrh which assuredly are not acute, in 
the true sense of that qualification, nor yet can be 
correctly described as chronic. Many cases of simple 
dyspepsia of organic origin, entirely innocent of 
abnormal nervous influences, belong to this group ; 
the local inflammatory changes being of moderate 
intensity, having as yet induced but slight or- 
ganic alterations of a lasting character. More 
frequent in females than in males, subacute gastritis 
principally occurs between the ages of fifteen and 
thirty in females, from twenty to sixty in males. 
Among women, domestic servants and factory-hands, 
the former class particularly, appear to be liable to 
attack ; outdoor labourers and miners among males. 
Ansemia and chlorosis are often associated with it 
in females ; out of 568 female cases collected from 
the Edinburgh Royal Infirmary records, 23*4 per 
cent, suffered from concomitant ansemia. 

Subacute gastritis may proceed from any of the 
causes already detailed for acute gastritis, acting 
with less intensity and of more gradual occurrence ; 
or may follow for a time an acute attack. As a 
general rule the condition, if disregarded, if treated 
improperly or not at all, forms but an antecedent 
to the onset of chronic gastritis. 

Symptoms.— Yielding very similar symptoms to 
those met in acute catarrh, but diminished in 
intensity, the victim of subacute gastritis also suffers 
from epigastric pain and vomiting, flatulence and 
nausea, with distaste for food, chiefly because of the 
discomfort which follows its ingestion ; but he has 
little or none of the complete feeling of prostration 
caused by acute attacks ; no rise of temperature ; 
and retains greater command over the act, time, and 
place of vomiting. Mucus is not so conspicuous a 
constituent of the material expelled, but frequently 
is in larger quantities in the faeces. The symptoms 
and signs afforded by the disturbance of gastric 
digestion, altered appetite and palate, vary directly 
with the underlying cause of the catarrh, and depend 
largely upon the extent of the gastric surface 
affect^, as well as the depth ; upon the state of the 
nervous system, and how much it has had to do 
with its origin ; upon the condition of other asso- 
ciated digestive organs ; and lastly upon the habits 
and circumstances of the individual. The great 
majority of the commoner cases of dyspepsia are 
neither acute nor chronic, but suffer more or less 
distinctly from subacute gastric catarrh. Purely 
functional types of dyspepsia, it is true, have been 
described by many authorities as existing without 
any accompanying catarrh, and as capable of en- 
during for a length of time without inducing the 
same. It is probable, however, that very few cases 
of functional indigestion are to be met with in 
which organic lesions are completely absent. 

C. Chronic Gastritis. — Gastritis Catarrhalis 
Chronica ; Gastritis Glandularis Chronica. 

Definition. — A chronic inflammatory affection 
of the various cellular elements in the gastric mu- 
cosa, leading to increase of connective tissue, and 
loss of function. 

.^Etiology. — Chronic gastric catarrh almost 
always follows after precedent attacks of acute or 
subacute gastritis ; especially if the attacks have- 
recurred more or less frequently, and have been 
neglected or maltreated. It is generally said to be 
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more common in males than in females, but the 
records of the Edinbui^h Royal Infirmary for 1892-9 
yield 79 cases of chronic gastric catarrh among males, 
77 among females, out of 205 and 289 cases of gastric 
catarrh of all vaneties respectively. It is met with 
chiefly in adults under 55 ; for women the decen- 
nium from 20 to 30 seems to be the most dangerous, 
for men from 30 to 50 years of ape. Although dis- 
tinct from chronic gastric irritation, where the 
primary sources of error he in functional faults, 
chronic catarrh may be safely said never to be very 
far distant, in fact and in act, after gastric irritation 
m any form has been established. Prolonged dis- 
turbance of function or motility, and persistence 
in dietetic indiscretions, tend to initiate chronic in- 
flammation of the gastric glands Continued and 
excessive indulgence in protoplasmic stimulants and 
irritants, such as tea, too hot foods, alcohol, power- 
ful condiments and spices ; constant avoidance of 
any one of the necessary food-elements, or' more or 
less rigorous confinement to articles of diet of a 
special and insufficient kind, form some of the com- 
moner personal causes of chronic catarrh. Anaemic 
conditions ; faulty metabolic processes ; constitu- 
tional maladies — tubercular, syphilitic, gouty, rheu- 
matic, glycosunc , attacks of acute disease, espe- 
cially during the period of convalescence, constitute 
the general predisposing causes. Thus the aetiology 
of chronic gastric catarrh is seen to be akin to 
that of acute or subacute catarrh The type of 
catarrh excited by any one or other of these patho- 
logical conditions varies directly with the variety 
and energy displayed by the agents severally, and 
with their duration Repetition of irritation, how- 
ever, soon leads, as in all else, to diminution in 
response, and progressively to more lasting organic 
changes in the tissues 

Morbid Ana fomy — That chronic gastric catarrh 
may be separated into several more or less distinctly 
defined forms is suggested by the conditions pre- 
sented by the mucosa and submucosa in different 
cases Thus chronic catarrhal, chronic proliferat- 
ing glandular and chronic atrophic glandular forms 
may be recognised, differing greatly from one 
another in their anatomical lesions during the 
earlier stages of disease , approximating more and 
more to a common type as time advances, and 
gradually passing through the earlier stages, in 
which the glandular elements are chiefly affected, 
into later stages marked by increase of connective- 
tissue cells at the expense of the cells of the glands. 
Fibrosis of the stomach, separately descnb^, may 
be one of their sequels 

The appearances presented by the mucous mem- 
brane during the earlier stages of the lesions may 
be descnbed as follows . 

I In chronic catarrhal gastritis the columnar epi- 
thelium of the glands proli&rates and undergoes de- 
generation, goblet-cells being found in increased 
numbers, wmle the peptic cells are diminished: 
the acid-forming cells are unchanged. The con- 
nective-tissue IS infiltrated with embryonic cells. 
The walls of the stomach are thickened and the 
mucosa is swollen, the surface being of an irregu- 
larly mottled, red colour, and covered with thick 
mucus The gastnc secretion contains more mucus 
than usual, along with less than the normal amount 
of acid and {^psin : digestive power ^is therefore 
weak. Motility^ remains normal. 

2. In the chronic proliferating glandular form ((?. 
chronica ghnduktns hyp€rsth$m<a\ the columnar 


epithelium may disappear over large areas. Goblet- 
cells are lessened in number, peptic and acid-forming 
cells increased ; there is shgnt increase of the con- 
nective tissue of the stomach-wall The lining 
membrane is covered with mucus, and the mucosa 
is thick and swollen, denuded in places of its epi- 
thelium. The gastric juice contains excess of 
and pepsin, with varying amounts of mucus. 
Digestive power and motility vary in different cases, 
the former being often hindered by fermentative 
processes 

3 In the atrophic form (< 7 . glandularis atropHu 
cans) the columnar epithelium d^enerates and gob- 
let-cells are found in increased numbers ; the peptic 
and acid-formmg cells disappear. The connective 
tissue is increased, especially that Ijring between 
the glands The stomach-wall is thin, and the 
inner surface smooth and lacking in folds. The 
gastric juice contains diminished amounts of acid 
and pepsin , mucus may occur in increased quantity. 
Digestive power is weak, but motility remains 
practically unaffected 

Symptoms — The symptoms of chronic gastnc 
catarrh are so protean and so indefinite in character, 
and so often accompany other pathological condi- 
tions, that a full descnption of them would require 
too great a space In its simplest form, and in the 
earlier stages, discomfort, feelings of gastric fulness 
or weight after food may be the only complamt ol 
the patient These symptoms may be combmed 
with those resulting from gastnc fermentation — 
flatulence, apidity, heartburn, vanable appetite and 
capricious taste As the ingestion of food, espe- 
cially of solids, is followed by sensations of unrest, 
a distaste for it in any form gradually arises , less 
and less nounshment is taken ; more and more does 
the consequent weakening of the orgamsm aggra- 
vate the gastric condition 

Intestinal indigestion is a very common comph- 
cation. The diminished acidity of the gastnc con- 
tents permits bacterial forms to reach the bowel 
in large numbers, owing to inefficient antiseptic 
properties, and incomplete digestion of the food m 
the stomach causes increased intestmai fermenta- 
tion and irritation Loose motions, two or more 
each morning, of no great bulk, foetid, fluid or 
pultaceous, are frequently expenenced, altematmg 
with constipation of temporary duration and marked 
by excessive flatus passed per anwn 

The intestinal processes, themselves due to the 
abnormal gastnc condition, m turn exert a malign 
influence upon the cause of their being, a^ravating 
the morbid state of the stomach, contributing to 
the upset of the body generally ; and by so doing 
react upon themselves again, mtensifymg the causes 
of their misdoings, and establishing a true vicious 
chain, difficult to break 

Whether a chronic gastntis is catarrhal, hyper- 
sthenic or atrophic matters httle clmically. The 
symptoms of each vanety differ from one another^ 
no doubt, to a certain extent, but the phenomena 
met with in the majority of cases of chrome gastric 
catarrh, whatever be their anatomical pathology, 
depend so much more upon individusu idiosyn- 
crasies, environment, habit of life, previous diet, 
and actual characters of the gastric contents, that 
such are of little value with r^atd to treatment 
and advisory rules. This one may mchibit pain 
after food, intense nausea before it ; thb paiir he* 
fore, nausea after. Another compUins of a con- 
stant bitter taste m the mouth, of a sour state, ot 
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a sickly sweetish nauseating flavour ; again, flatu- 
lence may be the bite noire of one, heartburn of 
another ; inability to indulge in alcohol, however 
dilute, or the necessity for some quantity of the 
same before digestion can be carried on. One 
subject will eschew meat, a second vegetables, a 
third farinaceous foods. What one can tolerate 
another cannot. 

Under these circumstances no hard and fast rule 
can be laid down as to the symptoms characteristic 
of chronic gastritis. Lesions apparently identical 
produce symptoms most diverse. All the abnor- 
malities which can be associated with gastric dis- 
orders may be met with ; heartburn ; nausea ; 
emesis ; epigastric pain ; sensation of fulness and 
weight ; eructations of gas, tasteless and odourless, 
or evil-flavoured and nasty ; retching ; loss of 
appetite ; capricious appetite ; hunger appeased by 
a mouthful ; sleeplessness, restlessness, hypochon- 
driasis, and even melancholia ; intestinal derange- 
ments; symptoms common to gastric ulcer and 
cancer ; local tenderness and sensitiveness ; dilata- 
tion and displacement— all are at times exhibited 
by patients suffering from chronic catarrh of the 
stomach of whatever type. Bulimia and excessive 
thirst, the latter especially when the gastric con- 
tents are regularly rejected or removed, are also met 
with. 

When the condition is simply catarrhal the sym- 
ptoms are chiefly subjective ; no abnormal resistance, 
splashing, or sensitiveness may be evident. When 
hypersthenic, they only occur as a yule during 
the gastric digestion of food. Proteids are borne 
better than carbohydrates; heartburn and hyper- 
acidity are common. Atrophic types are especially 
characterised by intestinal disorders, diarrhoea, or 
constipation; severe pain during digestion and 
markra inanition. Decrease in the normal propor- 
tion of the red corpuscles in the blood, more pro- 
nounced than in that of the haemoglobin, is alk> a 
common accompaniment. The white corpuscles 
are fewer and more variable in type than usual. 

Diagnosis. — Chronic wtritis has to be dif- 
ferentiated from chronic ranctional disease of the 
stomach, from dilatation, displacements, chronic 
ulcer and cancer. It is frequently a matter of the 
greatest difficulty to come to a conclusion as to the 
nature of the disease. The points in favour of 
chronic gastritis are almost entirely native; the 
absence of dilatation, or displacement, of hsemat- 
emesis, past or present, of localised sensitive spots, 
of tumour, of dorsal painful areas, of neurotic 
antecedent and reflex causes aid in determining 
the nature of the disease. The chemical composi- 
tion of the gastric contents aids still more. If hyper- 
chlorhydria be present cancer is excluded, catarrhal 
and atrophic ^tritis are negatived ; hypersthenic 
gastritis, ulcer and neurotic dyspepsia remaining. If 
hyperacidity from organic acids be found, ulcer is 
out of the question, catarrhal or atrophic gastritis 
or cancer probable ; dilatation or displacement only 
if clinically support^ 

Nervous dys^psia is often chronic, and often 
simulates gastritis. Here, however, the subjective 
symptoms overshadow the objective, and usually 
Mme primary source can be discovered, mental, 
intestinal, or generative, while the corporeal effects 
are much less pronounced in dyspepsias which are 
primarily Of purely nervous o^n than in those 
arising from chronic gastritic lesions ; less wei^t 
is tost, less outward appearance of illness presented ) 


more depression is shown, and greater tendency to 
magnify symptoms. 

Prognosis.— In all cases of chronic gastritis 
the prognosis should be guarded. Owing to the 
organic changes which originate it, little hope of 
any complete restoration of normal conditions can 
be entertained. But as the intestines lie behind 
the stomach as a powerful reserve force, if proper 
precautions be taken and persisted in, if the 
diet be regulated secundum arietn^ and the habits 
be irreproachable, the maimed remainder of the 
active agents in gastric digestion may suffice, aided 
by the bowel, to encompass all that is necessary 
for the maintenance of bodily health. But although 
the defect is thus compensated for, the subject 
represents a damaged life, and will need to avoid 
carefully all excesses and eccentricities of diet for 
the future. 

Treatment. — Every case of gastritis presents 
individu^ points of difference. No hard and fast 
rule for treatment can therefore be laid down, though 
* cut and dried * systems which take no heed of tne 
sex, habits, general traits and special symptoms of 
individual patients may succeed in some instances, 
more by good luck than good guidance. For 
scientific treatment each case needs careful study 
and the exercise of sound judgment. Thus it is 
not only useless but actually harmful to order a 
milk-diet for one who is unable to digest it or dis- 
likes it, unless it be prescribed in some special 
tentative form — for example, administered in small 
quantities at frequent intervals, or largely diluted 
with some bland watery fluid or water itself. 
Equally harmful is it to advise the ingestion of 
vegetables or bread in cases of hyperchlorhydria or 
of bacterial fermentation. All the facts require to 
be studied and the lines of treatment adjusted to 
them. 

The most important rules of treatment may be 
thus formulated : ( i ) Never tax a chemically 
deranged stomach ; (2) Never give such a case any 
rigid diet without first ascertaining the nature ot 
the gastric secretion, and the kind of food best 
tolerated by the patient; (3) Give no large meals, 
but ‘ little and often ’ ; (4) Alcohol is permissible, 
if helpful, but not if it acts as a disturbing agent ; 
(5) Exercise, short, sharp and vigorous, with a 
rest afterwards, is beneficial, as opposed to official 
constitutional saunters ; (6) Fresh air is most neces* 
sary ; (7) The less medicine the better ; (8) If the 
patient be ansemic, iron tonics should not be given 
until the general condition has been improved by 
the above measures ; (9) If the gastric juice be de- 
ficient in hydrochloric acid, thb may be given 
tentatively — best with strychnine, after meals, in a 
dilute form ; (10) If, however, this acid be present 
in excess, it may be administered in smril doses 
before meals; (ii) Alkalis should not be given 
in hyperchlorhydria, except for temporary relief; 
(12) A careful search should be made for any possible 
complicating morbid condition, accessory or even 
primary; when found, this must be carefully 
treated ; (13) All irritating articles of diet must be 
prohibited lor a period— tea, coffee (unless it be 
‘milk and coffee,* not ‘coffee and milk*), un- 
eooked fruit, raw vegetables, excess of sugar— 
unless th^ are well tol^ted in small amounts and 
much desired by the patient ; (14) Any disorder of 
the intestine co-existing must he treated rather 
antiseptics and antifermentatives than by purgative 
drugs. By careful attention to such rules as the 
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foregoing, cases which have not reached the most 
advanced sta^je, termed Ftbrosis vmtricuh, may be 
enabled to live in comparative comfort, although 
actual cure of the morbid condition is perhaps 
impossible. See p. 1593. 

D. Qaatritia Tuberouloaa. — Tubercular 
disease of the gastric mucous membrane is not very 
common. Out of 1,420 cases of dyspepsia and 
gastritis treated in the Edfnburgh Royal Infirmary 
from ' 1892 to 1899, tubercular concomitants 
were only recorded in 18 ; while among 760 
Mtients admitted for gastric ulcer, only one was 
directly registered as tubercular ; pulmonary phthisis 
was noted in only 6 instances. The small num- 
bers shown by these returns do not imply that 
dyspeptic symptoms and gastric catarrh are not 
frequently met with as secondary adjuncts of tuber- 
cular disease ; only that they rarely constitute so 
important a part of the symptom-complex as to 
ment registration. They are usually entirely sub- 
sidiary, and due rather to general than to local con- 
ditions The indigestion common to pulmonaty 
tuberculosis usually conforms to this rule. It 
generally arises from the constitutional lesion alone, 
or combined with actual tuberculosis of some por- 
tion of the alimentary tract above or below the 
stomach , seldom from local organic changes of a 
tubercular character, although simple catarrhal 
changes may often be present, resulting from the 
general dyscrasia. Van Valzah in his recent work 
is only able to refer to twenty-three authentic re- 
cords of tubercular ulcer of the stomach. An im- 
portant point in this connection is the frequent pre- 
cedence of chronic gastritis and ^trectasis of 
tubercular disease of the lungs The stomach- 
lesion, leading to inefficient metabolism, and thus 
to lessened vitality, facilitates tubercular invasion, 
not necessarily of the stomach itself—while this 
organ often suffers vicariously on development of 
tubercle elsewhere The therapeutic measures 
often adopted in tubercular diseases are well fitted 
to aggravate any earlier gastnc troubles, or even to 
originate such through the overtaxing of an oigan 
already weakened by the tubercular toxins 

£ Gastritis Syphilitica.— Syphilis does not 
often invade the coats of the stomach, or, at least, 
syphilitic changes have seldom been met with in 
the tissues of the organ /kfs/ mortem Indeed the 
existence of such lesions is denied by many. 
Several cases, however, have been recorded in 
which multiple fiat gummatous areas, a syphilitic 
ulcer, or a cicatnx of a previous ulcer (only oc- 
casionally more than one) were found in the 
stomach. The gummatous infiltration first begins 
in the submucous coat, spreads into the mucosa, 
now and then involving the whole mucous 
surface of the stomach by the coalescence of the 
separate growths. Einhorn, however, hag lately 
insisted on three forms of syphilitic gastntis : an 
ulcerative, a gummatous, and a form productive of 
pyloric constriction It has to be borne in mind 
that in the great majority of the recorded cases 
purporting to relate to gastnc syphilis the accurai^ 
of the diagnosis is open to grave doubt. On the 
other hand a very intractable chronic form of 
dyspepsia is met with during the third stage of 
syimilis, which yields more readily to iodides than 
to any routine method. The unfortunate heirs to 
hereditary syphilis are also said to develop similar 
lesions on occasion. Diagnosis of syphilitic 
gastritis daring life is difficult. Ixms of appetite, 


gastric pains (especially after food), eructations, ob- 
stinate vomiting and diarrhea, and tenderness over 
the bowel,, are, as Hers says, scarcely definite 
enough to judge by. Even if a history of sjrphifiii 
be clearly proved, little is gained, for similar sym- 
ptoms accompany the dyspeptic disorders common 
in anaemia, and m several of the chronic systemic 
diseases. No opimon therefore can be saft^ 
offered as to the syphilitic causation of any case of 
dyspepia, until the effects of anti-syphilitic treat- 
ment nave been ascertained It is an important 
rule, therefore, m the management of obstinate 
dyspeptic cases which refuse to yield to the usual 
methods, to make tnal of anti-syphihtic remedies. 

Alexander Lockhart Gillespie. 

STOMACH, Malposition of. —Malposition of 
the stomach may be considered under the two head- 
ings Malposition of the healthy viscus, and Mal- 
position of the diseased viscus 

A. Malposition of the Healthy Stomach. 
The healthy stomach may take part m the displace- 
ment of all the abdominal viscera which occurs m 
general enteroptosis (p. 458). It may be dragged 
ftom its normal site by the great omentum con- 
tracting adhesions to the pelvic viscera or becoming 
involved in a hernial sac. It may itself form part 
of the contents of a hernia, more especially of the 
umbilical vanety. As the result of congemtal or 
acquired defects of the diaphragm, the stomach may 
be situated wholly or in part within the thoraac 
cavity. It may be pushed from its normal situation 
in any direction by abdominal, pelvic, or thoraac 
tumours The displacement of the stomach for- 
wards and downwards by collections of fluid occupy* 
ing the position of the pancreas and the lesser sac 
of the omentum is one of the most charactenstic 
signs of this interesting disease. See Pancreas, 
P “54- 

Symptoms. — In many of the abovb conditions 
the symptoms of the pnmary disease overshadow 
any that may be due to the displacement of the 
stomach. In others, notwithstanding the malposi- 
tion, the gastnc functions are normally performed. 
There remains a small proportion of cases in which, 
the cause being unimportant, the displacement of 
the stomach gives nse to defimte symptoms. These 
symptoms are either those of atonic dyspepsia or of 
pylonc obstruction ; the former bemjg induced by 
defective blood-supply or impaired mobility of the 
organ, and the latter by mechanical mterference 
with the exit of the gastnc contents 

Treatment. — The treatment of dyspepsia due 
to malposition of the stomach must be based on the 
same pnnciples as guide us m dealing with dyspepsia 
generally. The diet must be carefuUy regulatea as 
to quality and quantity. Muscular activi^ must 
be stimulated by nux vomica, gentian, and other 
tonics; and the secretions regulated by adds or 
alkalis, presented before or after meals acrording to 
individual requirements. Should the existence Ofi 
some adhesion fixing the stomach in an abnormal 
position be diagnosed with any degree of certainty, 
and the symptoms be unreheved by sim(^er mepmes, 
an exploratory laparotomy may be indicated* 
Surgical interference may be more confidenUy nader- 
taken if the symptoms are those of persistent pylofic 
obstruction. For in these dreumstanees, shonthe 
surgeon &il to find this suspected caose ol the ob- 
struction, he may be able to demoutmte lit tme 
nature and overcome it by some opemtivaiimasiiie* 



i6o8 


STOMACH, DISEASES OF 


B. Malposition of the Diseased Stomaoh. 
A stomach which is already the seat of disease is 
more likely to be displaced than the healthy organ. 
The increased weight of the viscus and its contents 
in a permanently dilated stomach may cause it to 
occupy a lower position than normal. In such 
cases the outline of the organ may sometimes be 
distinctly seen, the greater curvature reaching almost 
to the pbes and the lesser crossing the abdomen 
above the umbilicus. In cancer or chronic ulcer of 
the stomach when the peritoneum becomes involved 
adhesions are formed to neighbouring viscera, and 
thus the stomach may be gradually dragged from its 
normal position. 

Symptoms. — It is generally difficult to distin- 
guish between the symptoms of the original disease 
and those which are the result of the malposition. 
When to the s3nnptoms of simple dilatation are sub- 
sequently add^ those of obstructive dilatation, the 
latter may reasonably be attributed to kinking of 
the pyloric extremity from sagging down of the 
Stomach. In ulcer or growth symptoms of obstruc- 
tion are more likely to be due to organic stenosis of 
the pylorus. 

Treatment. — The therapeutic measures are 
those indicated for the treatment of the original 
disease. Lauriston E. Shaw. 

STOMACH, Morbid Growths of.— Patho- 
logy. — New-growths of the stomach may be either 
simple or malignant. 

Simple Growths are rare, and when present 
seldom give rise to symptoms or exert any influence 
upon the duration of life. They vary in structure 
and appearance according to the coat of the organ 
in which they arise. Local over-growth of the 
mucous membrane results in filiform or cauliflower- 
like processes which are termed papillomata or 
simple villous tumours. When the submucous 
tissue is im'plicated, smooth sessile or pedunculated 
excrescences— — are produced. Polypi may 
be single or multiple, and are sometimes met with 
in the neighbourhood of a gastric ulcer. If the 
muscular coat is the seat of a simple tumour, local- 
ised firm nodules are formed, producing slightly 
elevated flat projections beneath the mucous mem- 
branes. They are called myomata or fibro-myomaia 
according to the proportions of unstriped muscle and 
fibroi^ tissue compc^ng them. Lipomata have been 
described arising from the subperitoneal connective 
tissue. In association with Hodgkin’s disease 
a^egations of uniform small round-cells may be 
found in the submucous tissue of the stomach, 
giving rise to tumours of various size projecting into 
the cavity of the organ and covered by normal 
mucous membrane. This condition, termed lymph- 
adenoma, occupies, in a pathological sense, an 
intermec^te petition between simple and malignant 
growths. Clinically these masses resemble the 
simple growths in the rarity with which they give 
rise to symptoms of gastric disorder. 

Malignant New-growths.— While primary 
growth of the stomach is common, deposits secon- 
dary to growths elsewhere are rare. A primary 
growffi in one part of the otmn may, however, be 
assomted with secondary nod^ules in neighbouring 
portions of the mucous membrane. Of primary 
growths there is a great preponderance of carcinoma 
as cominred with sarcoma. 

C^cinoma . — Carcinomata of the stomach maybe 
of the scirrhous and medullary types, and contain 


roheroidal or cylindrical cells. The proportion of 
fiorous stroma to the cellular elements appears to 
be an accidental condition, for in certain examples 
of the disease different portions of the same growth 
may exhibit considerable variation in this respect. 
The character of the cells lining the alveoli appears 
to be an essential feature of the growth, as evidenced 
by the fi^ct that the same histological features may 
be found not only in all parts of a very diffuse 
growth, but also in its secondary deposits in distant 
parts of the body. Colloid degeneration is of com- 
mon occurrence in all forms of carcinoma of the 
stomach. Of forty-four unselected cases of carci- 
noma of the stomach, Dr. Perry and the present 
writer found that thirty-two belonged to the 
spheroidal-celled and twelve to the cylindrical-celled 
group. At the same time it was noted that, on 
the average, the stroma was more abundant in 
spheroidal than in cylindrical-celled growths, and 
that as a consequence large soft medullary tumours 
generally belonged to the latter, and hard contract- 
ing growths to the former category. Growths which 
caused universal infiltration of the organ were 
usually found to be of the spheroidal-celled type. 
Examples of each type of growth were found in all 
parts of the stomach, except at the cardiac orifice. 
The few examples of growth limited to this orifice 
were all found to have their alveoli filled with 
spheroidal cells. The age or sex of the patient 
seemed to have no influence in determining the 
variety of cancer affecting the stomach. 

Carcinoma of the stomach has its origin in the 
deeper layers of the mucous membrane, and gra- 
dually extends thence into all the coats of the organ. 
The greatest development of new tissue takes place 
in the submucosa. Columns of cells dip down be- 
tween the muscular fibres, and ultimately destroy 
them. The remaining fibres undergo a considera- 
ble hypertrophy, so that the muscular coat may 
often be recognised by the naked eye to be more 
than twice its usual thickness. The implication of 
the superficial layer of the mucous membrane leads 
to its destruction and to the production of an ulcer. 
Sooner or later the serous coat is affected, and 
nodules of growth are visible from the exterior of 
the organ, usually following the course of the 
lymph-vessels. According as the development of 
the new -growth takes place in a perpendicular or 
in a horizontal plane carcinoma presents itself as a 
prominent fungoid mass projecting into the cavity, 
or as a diffuse plaque-like infiltration of the wall 
of the organ. In many cases these two conditions 
are combined. As already stated, the mucous mem- 
brane generally becomes ulcerated, but in the early 
stages It ma}r merely present an appearance of undue 
rugosity, or it may be smoothly stretched over sub- 
jacent masses. Very rarely it becomes villous. 
Small nodules of growth, called satellites, are some- 
times seen juround the main mass. 

In slowly growing carcinomata, especially of the 
spheroidal-celled variety, the portion of the organ 
implicated may undergo considerable shrinking, and 
as a result the whole stomach may be contract^ or 
its lumen narrowed at some particular point, es- 
pecially the pylorus. Cancer of the stomach may 
be found limited to the pylorus, to the lesser cur- 
vature, to the cardiac orifice, or more rarely to 
the fundus of the organ. Before death takes place 
Ae dis^e is generally pretty widely diffused, and 
in certain cases the entire organ is involved. The 
most frequent site of carcinoma is the pylorus. 
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In a series of cases examined by the writer the 
pylorus was implicated m 70 per cent Whether 
the disease starts at the pylorus or ultimately 
reaches this orifice from some other site, it is ex- 
ceedingly rare for carcinoma to extend beyond the 
stomaoi into the duodenum. Such an extension 
through the j^lorus is, however, common m 
sarcoma On the other hand, gastric carcinoma 
involving the cardiac orifice usually implicates the 
lower end of the oesophagus. Some authors have 
suggested that such growths are primary in the 
oesophagus, and extend thence into the stomach. 
The fact, however, that they are usually spheroidal- 
celled growths, while cancer of the oesophagus is a 
squamous- celled epithelioma, makes this suggestion 
improbable. Whenever either orifice of the 
stomach is involved in the growth, obstruction is 
likely to occur, usually as the result of stenosis from 
contraction of the fibrous stroma of the neoplasm, 
rarely by prominent masses projecting into the 
lumen Obstruction of the cardia produces a simple 
atrophy of the stomach such as is seen in stenosis of 
the oesophagus higher up ; obstruction of the pylorus 
by malignant growth is one of the most important 
causes of hypertrophy and dilatation of the stomach. 
Sup IS9S 

When the entire stomach is infiltrated by scirrhous 
carcinoma there may be produced a remarkable 
diminution in the size of the viscus associated with 
a moderate thickening of its coats A specimen is 
preserved in the museum of Guy’s Hospital which 
measures only 7 inches along its greater curvature 
and 2 inches transversely at its widest part, the 
wall being not more than ^ of an inch in 
thickness. In its earlier stages this special form 
of carcmomatous affection probably exhibits a 
greater thickening of the wall and a more moderate 
shrinking of the organ To this general contraction 
and thickening of the viscus the name, ‘india- 
rubber-bottle stomach ’ has been given, and much 
obscunty has existed as to its origin It was at one 
time thought to be due to a special form of chronic 
gastntis. The difficulty in establishing its essen- 
tially neoplastic origin is due to the almost complete 
disappearance of the epithelial contents of the 
alveoli from the fibrous stroma of the growth 
When limited to the pylorus such a condition was 
called * simple scirrhus ’ of the pylorus , and when 
affecting the whole organ, ‘chronic indurative 
gastntis * or ‘ cirrhosis of the stomach * The recog- 
nition of typical carcinomatous elements in the 
neighbouring lymphatic glands revealed the true 
nature of the condition 

Death sometimes ensues while the malignant 
growth is stnctly limited to the viscus In many 
cases, however, secondary affections follow 'the 
malignant deposit may ulcerate through all the 
coats of the organ, and lay open the pentoneal 
cavity, or it may bwome adherent to and invade 
adjacent viscera. Sloughing ulcerous excavations 
may be produced m the liver ; the duodenum or 
colon may be opened and their cavities become con- 
tinuous with that of the stomach. The abdominal 
wall may be involved in the growth, and very 
rarely an external fistula result The spleen, 
diaphragm, pleura or pericardium may also be 
directly mvaaed. A large artery in the neighbour- 
hood of the stomach may be laid open, and fistal 
heematemesis produced. The nowth may also be 
carried by lymphatics or blood-vessels into other 
parts : the glanos, liver and pentoiijeum being the 


organs most frequently affected by secondary 
deposits in this way. The abdominal glands are 
those usually invadra, but it is important to remem- 
ber that carcinomatous enlargement of cervical or 
inguinal glands has sometimes been the first 
symptom to attract attention in cases of gastnc 
growth. Secondary deposits are found in between 
70 and 80 per cent of the cases. 

The association between cancer of the stomach 
and simple ulcer demands attention Many cases 
are recorded in which patients who have for many 
years suffered from symptoms of simple ulcer have 
been found upon post-mortem examination to be 
affected with carcinoma of the stomach In some 
such cases a healed or open ulcer, having the ap- 
pearance of a simple ulcer, is seen in the midst of 
the cancerous infiltration. The assumption that 
the ulcer has proved a suitable soil for the develop- 
ment of malignant disease seems justified. On the 
other hand, in some examples of cancer of the 
stomach in which the symptoms have been of short 
duration, a punched -out smooth-based ulcer may be 
found on or m the neighbourhood of a malignant 
deposit, and it is perhaps not unreasonable to 
imagine that the solvent action of the gastnc juice, 
which IS mainly responsible for producing simple 
ulceration, may influence the course of ulceration m 
cancer It must be remembered also that the edges 
of a chronic simple ulcer may be thickened by in- 
flammatory exudation and surrounded by a warty 
condition of the mucous membrane — appearances 
which may be mistaken for cancer, unless a micro- 
scopical examination is made. No case should 
therefore be regarded as an example of carcmoma 
engrafted on simple ulcer, unless there is a 
conclusive history of the pre-existence of an 
ulcer and histological evidence of carcmomatous 
deposit. 

Sarcoma — As already stated, sarcoma is a much 
rarer disease than carcinoma. Its ranty is perhaps 
not so great as existing statistics would seem to m- 
dicate In the absence of systematic histological 
examination, some cases have doubtless been in- 
cluded as examples of the commoner disease. The 
writer has submitted to microscopical examination 
six specimens of sarcoma of the stomach, and m all 
the growth was found to be of the small-round- 
celled type, sometimes called lympho-sarcoma. 

From an investigation of these specimens and of 
other recorded cases the following appear to be the 
chief particulars in which the morbid anatomy of 
sarcoma of the stomach differs from that of cara- 
noma. There is less tendency to ulceration of the 
mucous membrane. When the mucous membrane 
IS destroyed it is usually in connection with exten- 
sive sloughing of the sarcomatous tumour. Earlier 
and more complete destruction of the muscular 
tissue takes place, and as a consequence the hyper- 
trophy of this coat, so common in carcmoma, is not 
observed There appears to be httle if any ten- 
dency to contraction of the growth, and the pylorus 
is therefore not so commonly obstructed as in cara- 
noma. The pylorus is, however, frequently in- 
volved in the sarcomatous mfiltration, and yrhesk 
this is the case the deposit may extend into the 
duodenum, an event which is very rare in the 
other form of malignant disease. The saicomatousl 
deposit may form localised nodular masses, or may 
exist as a general mfiltration of the whole organ. 
The amount of new tissue formed is usually greater 
in sarcoma than in carcinoma, and when the erhole 
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organ is involved tumours of great sire may be pro* 
duced. 

i^TiOLOGY. — In describing the setiology and 
symptoms of malignant disease of the stomach the 
term * cancer * will be used to include both forms of 
p;rowthy certain sp^al points of distinction being 
indicated as occasion may arise. Cancer of the 
stomach is essentially a disease of the Ia//£r half of 
life* Welch found in analysing over 2,000 cases 
that 75 per cent occurred between the ages of 40 
and 70, the percentage for the three decades being 
as follows : from 40 to 50, 25 per cent. ; from 50 
to 60, 30 per cent, j from 60 to 70, 20 per cent. 
Dr. Perry and the present writer, in investigating 
the histology of a small group of cases, found the 
average age at death in cases of true carcinoma to 
be 52, the oldest being 81 and the youngest 32. 
As to the relative frequency in the two sexes^ con- 
siderable variety has l^en noticed in different series. 
A preponderance of males over females is however 
constant, some series indicating the ratio as 5 to i, 
and others as 5 to 4. The exciting cause of cancer 
is still unknown, and beyond the fact already men- 
tioned of the possible relationship of carcinoma to 
simple ulcer of the stomach, there is no evidence of 
the existence of any constant predisposing causes of 
the invasion of the stomach by malignant disease. 
Hereditary predisposition is not more often present 
than in cases of cancer of other organs. Chronic 
dyspepsia, gastritis, and traumatism, when noted 
as preceding cancer of the stomach, are probably 
merely accidental associations. 

Symptoms. — The symptoms of a typical case are 
as follows : A man between fifty and sixty years 
of age, having previously enjoyed good health, be- 
gins to lose strength and weight and to become 
pale. His appetite is capricious; easily digested 
food causes pain or a feeling of discomfort, and it 
is now and then rejected a few hours after it has 
been swallowed. At first the vomit has merely the 
appearance of undigested food, but later it is dark 
in colour and mixra with a black sooty fluid re- 
sembling coffee-grounds. If the abdomen is now 
carefully examined some tenderness and resistance 
may be detected in the epigastrium or below the left 
costal arch, or a more or less definite mass may be 
felt varying somewhat in position from day to day. 
Careful diet will at this period almost certainly 
relieve the more uigent symptoms ; but ultimately 
these return with increased severity, pain after food 
of any description becomes intense, and vomiting 
and hsematemesis are almost of daily occurrence. 
Side by side with these symptoms of gastric dis- 
turbance the general health rapidly deteriorates ; 
the emaciation and anaemia are extreme, and mus- 
cular power is altogether lost The circulation 
fails, attacks of syncope are common, and the de- 
mmdent ports of the body became oedematous. 
Towards the end the more distressing symptoms, 
such as pain and vomiting, may be in abe^nce ; 
but the progress of the disease is constant, and 
death takes place in from six months to a year from 
the onset of qrmptoms. Before referring more in 
detail to these 83rmptoms it is perhaps well to draw 
attention to the fiict that cancer of the stomach may 
certainly reach an advanced stage without any sym- 
ptoms whatever being noticed. Extensive malig- 
nant growth of the stomach is not very uncommonly 
found in bodies of patients who have been 
IdUed or died of some acute disease, and who have 
regarded themselves as in good health until the 


moment of the accident or the onset of the sudden 
illness. This class of case must be distinguished 
from the so-called Matent cancer of the stomach,’ a 
term which has been applied to a still commoner 
group, in which the patient dies from the effect 
of cancer of the stomach, but presents such indefi- 
nite symptoms that the essential disease is over- 
looked. 

The symptoms of cancer of the stomach may be 
considered in detail under four headings. 

I. Symptoms due to involvement of the 
Stomach. — These are pain, vomiting, and haema- 
temesis. 

Fain is a frequent symptom (80 or 90 per cent. ), 
and may have any of the features indicative of gastric 
disorder. It may be constant and uninfluenced in 
any way by the ingestion of food, in which case it 
is probably the result of the compression of nerves 
by the growth or by its secondary deposits. When 
related to the swallowing of food, the pain may 
occur immediately after a meal, or may be delayed 
till one or more hours after food is taken. On the 
other hand, pain which comes on some three or four 
hours after one meal may be distinctly alleviated by 
the next. The pain may be generally diffused over 
the gastric region, may be confined to the epigas- 
trium, or felt only in the back. It is sometimes 
associated with localised areas of hyperaesthesia {see 
p. 1 142). The pain most characteristic of cancer of 
the stomach is a constant gnawing sensation in the 
epigastrium and back, greatly aggravated shortly 
aher food is swallowed, and considerably relieved if 
vomiting takes place. With our present knowledge 
it is not usually possible to attach any special patho- 
l<^ical significance to different varieties of pain. It 
is reasonable to suppose that a hypersesthetic con- 
dition of the mucous membrane, flatulent distension 
of the organ, vigorous peristaltic action, and the 
dragging upon external adhesions may all play a part 
in causing pain in individual cases. 

Vomiting is not so common a symptom as pain. 
Only 10 or 20 per cent, of cases run their whole 
course without vomiting, but many patients who- 
have persistent pain vomit only occasionally. The 
most constant cause of vomiting in cancer of the 
stomach is obstruction of the pylorus associated with 
gastric dilatation. In these cases the vomiting takes 
place at fairly long intervals (36 to 48 hours) ; the 
matter ejected is Urge in volume, may present evi- 
dence of having undergone fermentation, and some- 
times contains undigested particles of food eatern 
many days before. 

In cases where there is general contraction of the- 
stomach vomiting is sometimes entirely absent. When> 
present it usually occurs at short intervals, and the 
amount ejected is of course small. In many cases< 
no mechanical explanation for the vomiting can be 
found. This symptom may result from the failure 
of the dis^ised organ to digest the food, or it may 
be a more or less voluntary act in order to relieve 
pain. It is rarely induced by an over-distension of 
the viscus by blood, a common cause in simple 
gastric ulcer. Of more importance than the fre- 
quency and character of the act of vomiting are the- 
fWtures of the material vomited, or of the contents- 
of the stomach withdrawn by a soft tube after a test- 
meal has been given (p. 15S9). Very occasionallv- 
the vomit b^ a horribly oft^sive odour. In such 
cases necrosis of large masses of growth or a fistulous, 
communication between the stomach and lower 
bowel has been found at the autop^. The absence* 
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of free h^rochloric add from the contents of the 
stomach has frequently been observed in cases of 
gastric cancer. A notable exception to this rule is 
said to exist in cases of cancer following upon simple 
ulcer. Further investigation on this point is de- 
sirable, but It may be stated generally that the 
existence of free hydrochloric acid in normal amount 
is strong evidence against the presence of malignant 
disease of the stomach. On the other hand, the 
presence of lactic acid in the gastric contents favour 
a diagnosis of cancer. Careful microscopical exami- 
nation may sometimes reveal the presence of portions 
of malignant growth 

Hamatemesis — The number of cases in which 
bleeding takes place into the stomach from the ulcer- 
ated surface of the growth cannot be accurately 
determined. Haemorrhage is rarely so profuse as to 
induce vomiting, and unless vomiting takes place 
concurrently from some other cause, the existence 
of bleeding may be overlooked Altered blood is 
found in the motions, with or without haematemesis. 
Osier observed the vomiting of blood in 24 per cent, 
of his cases The amount vomited may be large or 
small, but is usually small. The blood is generally 
dark in colour, as if it had been long retained in 
the stomach When in large quantities it gives the 
characteristic ‘ coffee-ground’ appearance to the 
vomit Profuse haematemesis is but rarely the 
direct cause of death ; repeated small losses ac- 
celerate the patient’s end It is unusual for the 
pathologist to be able to recognise an open artery 
as the source of the bleeding See Hi^MATEMESis, 
p. 620. 

2 Physical Signs of the Involvement of 
the Stomach — Careful inspection and palpation 
of the abdomen will usually enable the physician to 
detect some departure from the normal condition 
The abdomen should be entirely uncovered in a 
good light, and no pains spared to obtain complete 
relaxation of the abdominal muscles An area of 
hypersesthesia, a point of tenderness on deep palpa- 
tion, or a sense of resistance may be the only indi- 
cation of the existence of growth In some cases 
clear evidence of hypertrophy and dilatation of the 
stomach may be found as indicated by distension of 
the upper part of the abdomen, succussion, and visible 
peristalsis (p. 1596) In others a tumour may be 
seen or felt, in or near the gastric region (p 1588). 
The normal relations of the parts may be altered, and 
in the absence of symptoms of gastric disorder, it 
may be difficult to determine the viscus in which the 
tumour is situated. Many cases of gastric neoplasm 
have been mistaken for growth in the spleen, liver, 
colon, pancreas or lymphatic glands. Careful m- 
vestigatioil as to the relation of the tumour to the 
gastric resonance may enable a diagnosis to be made, 
and with the object of determining this relation it 
may be desirable cautiously to distend the stomach 
with gas. A gastric tumour may vary its position 
in accordance with the amount of distension of the 
viscus. It commonly descends on inspiration, and 
may be moved by the physician’s hand, or by the 
patient turning from side to side. It is obvious that 
the tumour will be most easily felt if it occupies 
the pylorus or the greater curvature. If the lesser 
curvature is alone involved, or if the whole organ is 
contracted, it is likely to escape detection. A small 
* india-rubber-bottle stomach^ has, howe^, some- 
times been recognised as a hard mass projectile 
beyond the left costal arch# Whether the 
growth forms a palpable tumour or aot| it is some- 


times possible to detect masses formed by secondary 
deposits in neighbouring drgans. 

3. Qeneraf Symptoma.^These symptoms, 
usually included m the term * cancerous cacheaia,’ 
are wasting, anaemia, pyrexia, and oedema. 

Wasting and loss of strength are prominent sym- 
ptoms in nearly all cases. They are partly due to 
the nature and partly to the situation of the disease. 
In most cases the wasting is easily recognised to 
be out of proportion to the loss of digestive 
power, and is often indeed observed before any 
symptoms of gastric disturbance are in evidence. 
Anaemia is equally common, and is an early 
symptom Great attention has lately been paid 
to examination of the blood ; but with our present 
knowledge little assistance m diagnosis is thereby 
given, except to differentiate between pernicious 
anaemia and gastric cancer. The anaemia of cancer 
is rarely so extreme as m the idiopathic variety, 
and IS invariably associated with a deficiency of 
haemoglobin relatively greater than the diminution 
in the number of red blood corpuscles Osier found 
more or less fever in half his cases, and failed to 
establish its relationship either to ulceration of the 
growth or to the existence of secondary deposits. 
It is probably a direct effect of the neoplasm. 
(Edema of the lower extremities is fairly common, 
and general anasarca rare They are both attn- 
butable to the anaemic state and to the enfeebled 
circulation. The possibility of secondary deposits 
causing pressure upon veins must not be disre- 
garded The same conditions of the circulation 
which favour oedema are probably also responsible 
for producing thrombosis of the veins 

4 Secondary Symptoms —These are the 
result of an extension of the growth to other parts, 
or of the development of secondary deposits. A 
moderate degree of ascites may be present, either 
as the result of cancerous deposits m the peritoneum 
or of obstruction to the portal vein Jaundice, 
from growth m the liver, may be the earhest mam- 
festation of disease, or it may come on a few days 
before the patient’s death General pentomtis from 
perforation of the stomach is very rare. If per- 
foration takes place a localised peritoneal abscess is 
the usual result Metastases m the supraclavicular 
or inguinal lymphatic glands, or in the region of 
the umbilicus, may sometimes be the first clue to 
the malignant nature of the gastric trouble from 
which a patient is suffering 

Differential Diagnosis — 'Hie diagnosis of 
cancer of the stomach depends largely upon the 
recognition of symptoms belonging to two or more 
of the four groups enumerated s^ve. It is not 
uncommon in the earlier stages, or even throughout 
the disease, for cases to present symptoms strictly 
confined to one of the above groups, or the sym- 
ptoms m one group may so predominate »s to cause 
others to be overlooked. The conditions for which 
cancer of the stomach may be mistaken vrill of 
course depend upon the group to which the pre- 
dominant symptoms belong. When pain and 
vomiting are the mam symptoms, dyspepsia and 
chronic gastntis must be considefed while if these 
symptoms are complicated by haematemesis, gastric 
ulcer or arrhosis of the hver may be mistaken for 
cancer. Hypertrophy and diktation of the stomach 
may be causra by cicatrisation of a shnfde olcer, as 
well as by cancerous stenosis of the pylorus. A 
mass of growth in the stmaaach pvo^cing a depafte 
tumour unaccompanied by symptoms of gastrie 
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disturbance may be mistaken for simple or neo- 
plastic enlargement of neighbouring viscera. The 
^eatest difficulty in diagnosis occurs when the 
general s]nQQiptoms of cancerous cachexia are present 
without symptoms or physical signs of local involve- 
ment of the stomach, or when the latter are in 
abeyance while the secondary effects of the growth 
are evident. Such cases have received the name of 
* latent cancer ’ of the stomach. During life they 
may ber^rded as examples of pcpiidous ansemia, 
general tuberculosis or Bright’s dbease, or if their 
cancerous nature is recognised the situation of the 
growth may be undetermined, or its secondary de- 
posits in the liver or peritoneum alone detected. 

Treatment. — There is no evidence that cancer 
of the stomach, when once established, can be 
‘cured’ except as a result of its complete removal 
by the surgeon. Even when so removed, the ten- 
dency to recurrence is very great. The earlier the 
operation is performed the less the tendency to 
recurrence. Herein lies the great difficulty in sur- 
gical treatment. In the early stages the diagnosis 
IS often impossible j in the later stages, when dia- 
gnosis becomes certain, successful removal is im- 
probable. The want of success in the later stages 
is due to two causes. In the first place the patient's 
cachectic condition renders him an unsuitable sub- 
ject for so serious an operation, and in the second 
place metastases in distant parts are likely to have 
already occurred. Some authors have confidently 
stated that no case in which the diagnosis can be 
made is suitable for surgical treatment. But con- 
stant progress in methods of early diagnosis and in 
sui^cal technique alters our point of view. If the 
physician bears constantly in mind that every case 
of gastric trouble in a patient of middle age may be 
one of cancer of the stomach, and carefully employs 
all the means of diagnosis at his disposal, he will 
be able to place many suitable cases in the hands 
of the surgeon. 

Hitherto we have considered surgical treatment 
in early cases with the object of complete removal 
of the growth. The suigeon may also be called in 
later to alleviate symptoms in cases that are ob- 
viously too far advanced for radical cure. When 
there is obstruction at either orifice life may be 
prolong^ by appropriate surgical measures. With 
growth involving the cardiac orifice gastrostomy, if 
performed before the patient has reached an extreme 
condition of starvation, may prove of great benefit. 
Nourishment can then be well maintained, and the 
removal of irritation to the growth by the passage 
of food may alleviate pain and arrest the progress 
of the neoplasm. On the other hand, {^loric ob- 
struction should be met by making an anastomosis 
between the stom^h and a loop of small intestine. 
Not only may life be considerably prolonged by 
such an operation, but a most striking improvement 
may ensue in the patient’s condition. Pain and 
vomiting may be entirely relieved, and the patient’s 
ability to take food greatly increa^. 

^ Apart from surgical measures considerable allevia- 
tion to suffering may be brought about by diet, 
washing out the stomach, ana by drugs. So great 
may be the effect of medical treatment that it is 
nece ssary to bear ua mind that a rapid relief of 
nnnptoms must not cause a diagnosis of cancer to 
be lightly j^en up. 

dietetic treatment of cancer of the 
stomach docs not materially differ from that to be 
mnplpyed in cases of digestive fiiilure from other 


causes. As a general principle it is well to allow 
the patient to take the most substantial diet that 
experience shows him to be able to digest without 
serious pain. The time may come when nothing 
but predigested milk will be tolerated by the 
stomach, or when feeding must be entirely effected 
by nutrient enemata. This date will probably be 
only hastened if the diet is too much restricted in the 
earlier stages of the disease. Bearing in mind this 
principle, and having regard to the fact that we 
cannot hope to restore the patient’s normal digestive 
powers, the diet must be chosen according to the 
directions laid down in pp. 1597, 1601, 1603, and 
1606. It is often wise to consult the patient’s palate, 
even though his choice of diet may appear to run 
counter to plmiological laws. 

Lavage^—AlRt operation should at first be under- 
taken daily, and subsequently two or three times a 
week. The most suitable time is about half an 
hour before one of the principal meals, either in 
the morning or the evening. Washing is especially 
indicated in cases of pyloric obstruction with reten- 
tion of food ; but excellent results are often obtained 
in cases where no organic obstruction exists. Pro- 
ducts of decomposition or portions of necrotic 
growth are likely to be present in all cases of cancer, 
and it is their complete removal which is respon- 
sible for the relief of pain and vomiting which so 
often follows this proceeding. Tepid boiled water 
is the best medium to use. Various antiseptic solu- 
tions have been recommended, but if such are em- 
ployed it must be borne in mind that very occa- 
sionally the fluid injected cannot be easily removed. 
The antiseptic solution should therefore be dilute 
and innocuous. See pp. 1597 and 854. 

MedieinaL — Various drugs may be given with 
the object of increasing the digestive power, arrest- 
ing decomposition, or allaying pain. The absence 
of free hydrochloric acid from the gastric secretions 
in cancer of the stomach would seem to indicate 
that this drug might be given with advantage, and 
in the early stages an acid mixture containing nux 
vomica is often usefully prescribed after meals. As 
a general rule, however, alkaline mixtures prove 
more effectual in relieving pain. Opium or morphine 
should not be withheld if the pain is severe, and is 
unrelieved by washing out the stomach. Morphine 
may be conveniently combined with bismuth sus- 
pended in mucilage, while a pill containing opium, 
nux vomica, and creosote often proves beneficial 
where pain is associated with rapid fermentation of 
the gastric contents. 

Lau RISTON E. Shaw. 

STOMACH, Neuroaes of the.— Gastric neu- 
roses may be classified as : I. Motor ; II. Sensory ; 
III. Secretory. Under each one of these we may 
distinguish {a) states of excitation, and (d) states ot 
depression. 

Irritative Motor Neuroses. — 1. Cardio- 
spasm . — Cardiospasm is a secondary disease in the 
great majority of cases, due either to hypersesthesia, 
to very strong irritation of the mucous membrane 
of the cardia, or to abnormal expansion of the 
stomach .by air and gases. It may occur in ulcer 
and carcinoma of the^ lower end of the oesophagus 
and of the cardia. 

The prominent spnptoms depend upon the in- 
ability to pass sblias, liquids or gases, in either 
direcuon from the cardia : the strongest efforts at 
vomiting bring up nothing. There arc two forms 
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of this oeurosisy the acute and chronic. The acute 
cardiospasm appears suddenly, spasmodically, and 
IS of short duration. It is recognised only when a 
tube is, for instance, introduced into the stomach, 
or when food or drmk is taken by the patient. 
The chrome form is a very stubborn ana ^ve 
disease, and may even become the cause of death 
through inanition. The patients have an unmis- 
takable feeling that deglutition is impeded if they 
happen to swsdlow during an acute cramp If in 
spite of this food is still swallowed, the lower part 
of the oesophagus immediately above the stomach 
becomes distended 

The recognition of cardiospasm is made by 
auscultating for the deglutition-sounds with a stetho- 
scope while the patient is directed to swallow some 
water; absence of the second deglutition -sound 
means an obstruction at the lower end of the oeso- 
phagus or at the cardia Passage of the stomach- 
tube gives information concerning the permeability 
of the oesophagus 

Treatment consists in the avoidance of causes in- 
creasing neurasthenia ; correction of aerophagia ; 
introduction of firm thick tubes, which are allowed 
to remam in position for twenty minutes; and 
application of cocame hydrochloride and camphor- 
menthol to the lower end of the oesophagus and 
cardia. The galvanic current is of value in the 
treatment, the anode being placed m the cardia by 
an intragastnc electrode, the cathode over the cer- 
vical spme The bromides may give relief if con- 
tinued two to three weeks 

2. Pylortc spasm — This may be due to gastric 
hyperesthesia, to chemical irritation by excess of 
hydrochloric acid or by abnormal formation of 
organic acids, to dilatation of the stomach by gases, 
and to toxic and irritative substances form^ by 
intragastric fermentation Secondary spasm may 
accompany ulcer, or ulcerating carcinoma of the 
pylorus. 

It may be assumed to exist when atony of the 
stomach occurs without any assignable cause. Per- 
sistent pylonc spasm may lead to pronounced 
gastric ailatation. If associated with intense pain 
and hyperacidity, gastric ulcer should be suspected. 

By way of treatment the pylorus may be intu- 
bat^ by the author’s method of duodenal intuba- 
tion (Hemmeter’s Diseases of the Stomachy 2nd edi- 
tion, p S3) The bromides, 30 grs., combined 
with ^ gr ext. belladonnae, or 5 grs. chloral hydrate, 
are very useful in this condition. The galvamc 
current, and spraying with cocaine and menthol, 
may also be employed 

3 Gastrospasm si^ifies a spas- 

modic contraction of the entire gastric musculature. 
The whole stomach may be contracted, so as to 
resemble a cannon-ball It is fortunately a very 
rare condition. It closely resembles gastric hyper- 
peristalsis. 

4. Gastric hyptrptnstcUsu , — *Penstaltic unrest* 
is the name Kussmaul gives to a state of the stomach 
diaracterised by the appearance of extraordinarily 
rapid contractions, app^nng especially after meals, 
but continuing alro during the day aM sometimes 
through the night with an entirely empty stomach. 
The patients complain of disagreeable sensations of 
heaving to and tro, of unrest, and contractions in 
the ttmon of the stomach. When there is ectasis 
or disl^tion of the stomach preset simultaneously 
these abnormally strong contractions may be seen 
and felt externally. Sometimes^ also, peristaltic 


unrest of the small intestine co-exists with that of 
the stomach. 

Increased activity of the stomach may be brou^t 
about — (1) As a reflex process, through hyper- 
aesthesia of the sensory nerves ; (2) by a strong 
stimulation of the mucous membrane of the stomach 
by excess of hydrochloric acid, by orgamc acids, 
and by distension from abnormal fermentation ; 
(3) as the result of an advanced stenosis of the 
pylorus or duodenum ; and (4) owing to an increased 
irritability of the motor nerves. 

Sexual excesses, repeated intense emotions, an 
unsuitable mode of living, general nervousness, as 
well as ansemia, increase Sie disposition to this 
disease. 

The patients frequently complain of a lack of 
appetite, belchmg, nausea, and vomiting. Loss of 
flesh may occur, so that a suspicion of malignant 
disease may arise. If the small intestme is also 
the seat of active peristaltic unrest, mtestmal gases 
and liquids sometimes regurgitate into die stomach ; 
the eructations are then very foul-smelling, and 
even fseculent. 

Treatment consists in avoidance of sexual ex- 
cesses, mental shocks, and over-exertion If the 
penstaltic unrest is a partial or resultant effect of a 
decided neurasthenia or anaemia, change of air and 
hydropathic procedures are useful. Anaemia must 
also oe corrected. Sedatives, like the bromides, 
opium, and belladonna, are said to exert a more 
controlling effect on the intestinal than on gastnc 
hyperperistalsis 

in severe cases m which the penstaltic unrest 
continues through the night, rest in bed and a milk 
diet are recommended, and cold bandages or 
packings of the stomach should be tned, and if 
these do not relieve, then warm cataplasms. Any 
immoderate distension of the stomach is to be 
stnctly avoided. The present writer has had satis- 
factory results with exclusive rectal feeding in two 
cases of peristaltic unrest. 

Of m^icines, sodium, ammonium, or stremtium 
bromide, m doses of 45 to 75 grs. three times m 
twelve hours, or extract of belladonna to of a 
gram), are to be recommended. In a persistent 
case of penstaltic unrest in a gouty patient sali- 
cylate of sodium (20 grs ) along with bismuth 
subnitrate (16 grs ) three times daily appeared 
useful 

5 Nervous eructatum . — The belching up of 
tasteless or offensive gases is a frequent symptom 
in most gastnc diseases, and occurs at times in 
every normal person, liie pathological eructation 
whi^ occurs in neurasthenia consists of the explo- 
sive evacuation of tasteless gas in large miantities. 
The attacks are usually paroxysmal, and the gas 
that is expelled is air which bias been swallowed. 
Nervous individuals, particularly hysterical patients, 
may belch up air dunng the entire day, and often 
durmg the night 

An exagpremted form of this disease is kn^Mtai as 
pneumatosis. Considerable dyspnoea may occur in 
these cases resembling the < asthma djpspeptkum * 
of Henoch. In many cases penitent constipation 
will be found to be an 8etiol<mcal &otoc. 

In order to cure this daomet and his 

attendant must be instructed that Du eructation is 
larnly a habit, and that bv dm dbmdton die 
pauent can be interrupted In te net of swaUowifi|» 
air. Penxoldt cuied a pat ie nt of this kind by 
making him keep bb moath o|Mn lor a hslflmllrp 
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as it is impossible to swallow air when the mouth 
is open. The explosive eructations of hysterical 
patients are best treated by methods directed 
towards the psychical condition of the case. Quincke 
has seen cures by introducing a thick, soft stomach- 
tube, whidh is permitted to rest for a while in the 
oesophagus. Cases that depend upon aspiration bv 
alternate expansion and contraction of the stomach 
are benefited by the intragastric application of the 
galvanic current The neurasthenic foundation of 
the disease should receive careful attention, e.g. by 
a course of surf-bathinp;. Cold sponging and 
massage are very useful aids in treatment. Among 
the drugs that have been recommended are small 
and frequently repeated doses of arsenic, bella- 
donna, or atropine. Hypodermic injections of mor- 
phine may be required in severe cases. 

6. Nervous^ habituali or reflex vomiting. — There 
are three forms of nervous vomiting : (i) The cere- 
bral or spinal vomiting, which is caused by direct 
or indirect stimulation of the vomiting centre in the 
medulla oblongata from foci of irritation in the 
brain and spinal marrow. (2) Nervous vomiting, 
occurring as a S3nnptom of hysteria or neurasthenia. 

(3) The reflex vomiting, in a more restricted sense, 
brought about by reflex irritations from various 
other organs in the body. 

(i) Cerebral vomiting. — Vomiting. 

Spinal vomiting (gastric crises). — See Tabes 
Dorsalis. 

Periodical vomiting (Leyden). — This is a com- 
bination of ^rmptoms in which the prominent 
feature is vomiting that returns at regular intervals. 
The attacks begin without any marked prodromal 
^mptoms, in the midst of app^ently go<M health. 
Gastralgia may introduce the attack or follow it. 
The appetite is lost, pulse small and frequent, 
tongue coated and dry. The patients may have 
intense headache or even slight delirium. It 
appears occasionally as a primary, idiopathic neu- 
rosis of the vagi ; it has also been known to occur 
with hydronephrosis, floating kidney, diseases of 
the uterus and ovaries, intestinal entozoa, and 
nicotine-poisoning. 

(a) Nervous vomiting in the course of neurasthe- 
nia and hysteria (M. Rosenthal). — These patients 
frec^uently complain of severe pain in the gastric 
legion, pointing to a hypersesthesia of the sensory 
nerves. The following ^ints are characteristic of 
vomiting of nervous ongin (Stiller) : (i) the facility 
of the emesis ; (2) the independence of the quality 
and quantity of the ingesta ; (3) the capriciousness 
with which very bizarre articles of diet are fre- 
quently retained to the exclusion of others; 

(4) sometimes the elective vomiting of certain sub- 
stances which seemingly are separated from the 
mixed chyme ; (5) the carelessness with which the 
patient endures the habitual sickness; (6) the 
tolerance of the body to the effect of inanition 
cau^d by the habitual vomiting ; (7) the extra- 
ordinary influence of the slightest causes that act 
on mood or temperament ; (8) the frequent occur- 
rence of emesis when no frxM has been taken and 
the stomach is apparently empty ; (9) the presence 
of other nervous symptoms idtemating or contem- 
poraneous with the vomiting ; to these Boas adds 
( 10) the absence of important secretory or motor 
disturbances. Nausea and retching are absent in 
the vomiting of h3rsterical patients. 

Juvenile vomiting is an expresrion of a dyspep- 
sia developed in ^ool chilmn as the result of 


mental over-exertion. The 83miptoms are dyspep- 
tic complaints, g^astralgia, vomiting, great pallor, 
dilatation of pupils, slowing of the pulse, and con- 
stipation. 

(3) Reflex vomiting in a more restricted sense . — 
This may occur as a result of abdominal disease, not 
only grave disorders such as peritonitis and the 
various forms of colic, but also of slight derange- 
ments of the female sexual organs. Normal men- 
struation and pregnancy are occasionally accom- 
panied by emesis {see Pregnancy, Disorders of). 

Whenever possible the treatment must be di- 
rected to the underlying causal diseases. Gas- 
tralgic pains and hypenesthesia can be relieved by 
a hot cataplasm on the stomach, but the application 
of the galvanic current — the anode on or in the 
stomach, the cathode alternately on the sternum 
and spinal column — will be more efficacious. In- 
ternal gastric douching with warm water, and 
spraying the inside of the stomach with menthol 
and cocaine, are also generally followed by cessa- 
tion of the pain. With regard to diet, the idiosyn- 
crasy of the patient should be carefully studied. 
* No diet can ^ suggested that shall be universally 
applicable to all cases.* The ingestion of liquids 
must, as a rule, be very much limited, and thirst 
relieved by enemata. If every meal is vomited, it 
is best to give nourishment in very small quanti- 
ties— iced -milk, champagne, cold tea or coffee, or 
egg -albumen with brandy, or clam-bouillon in tea- 
spoonful doses. Superacidity must receive ap- 
propriate treatment. When there is abnormal 
hyperaesthesia of the stomach, it is well to feed 
the patient by rectal enemata for about a week or 
ten days. The most effective sedative is morphine, 
particularly the hypodermic injection of ^ of a 
grain, together with of a grain of atropine 
sulphate ; or suppositories containing extr. bella- 
donnse, gr. with codeine phosphate, gr. j, may be 
tried. When the vomiting persists, even during 
the night, the bromides, tc^etlier with chloral 
hydrate, are of approved efficacy. Hysterical 
vomiting is best controlled by withholding all food 
by mouth, and giving nutrient enemata. 

Depressive Motor Neuroses. — (i) fnsufl 
ficiency or incontinence of the cardia. — Incon- 
tinence of the cardia, due to paresis or paralysis of 
the motor nerves of the ring-muscle, is a compara- 
tively rare malady, though somewhat more frequent 
than that of the pylorus. It appears either as an 
independent disease or as a resultant of other 
neuroses. Energetic peristalsis of the stomach, 
with the additional influence of the abdominal 
pressure, will in this condition raise portions of the 
gastric contents into the oesophagus, and even into 
the mouth. From this result regurgitation and 
rumioation. 

Regurgitation . — At a longer or shorter period 
after meals large quantities of the liquid and solid 
contents of the stomach are, at ffrst involuntarily, 
brought up again into the mouth, and are then ejected. 
The patient generally learns bow to facilitate the 
ascension of the ingesta by means of rather severe 
contractions of the musculature of the abdomen. 
Lonp:-coDtinued regurgitation may develop into 
rummation. 

Since regurdtation is promoted by hasty eating 
and (^^oick swallowing of insufficiently chewed foods, 
especially when the latter are difficult of digestion, 
a diet should be prescribed that is easily digestible, 
and the patients should be directed to eat slowly 



STOBiACH, DISEASES OF 1615 


•and chew thoroughly. They should combat re- 
gurgitation to the utmost of their power. In 
stubborn cases the swallowing of small peces of 
ice is recommended (Alt), which may reflexly 
induce the musculature of the cardia to contract. 
In addition massage of the epigastrium, internal 
and external galvanism and faradism, as well as 
internal administration of strychnine nitrate (|A 
gr ) are indicated The galvanic current should 
be applied in the same manner as in cardiospasm. 

Ruminatum or Mery asm — Patients afflicted 
with this neurosis return the ingesta from the 
stomach through the oesophagus back into the 
mouth, to reswallow them, as a rule, after they 
have been chewed again This is not only done 
without exertion or nausea, but apparently with a 
certain enjoyment The regurgitation of ingesta 
from the stomach into the mouth is usually at first 
voluntary, but later on involuntary. The ascent of 
the food causes a pleasurable sensation, and the 
patients assist the act by means of the pressure of 
their abdominal muscles The condition of the 
secretory function is variable A neuropathic con- 
stitution IS a frequent factor in the development of 
rumination Heredity seems to have some effect 
in the matter, but the element of imitation and 
suggestion cannot well be eliminated here. 

Medicinal treatment in this disease is of little 
value. The state of the secretions should be care- 
fully determined, and subacidity or superacidity 
corrected by appropnate means. The physician 
should, however, in all cases insist on slow eating 
and careful chewing ; the food should be easily 
digestible and largely composed of gruels and diet of 
a soft consistency. The j^tient should always take 
his meals in the presence of persons for whom he 
has respect and who understand how to combat 
the morbid habit The success of the treatment 
will depend upon the will-power of the patient 
himself, who must resist the temptation to ruminate 
with all the self-control at his command. He 
should be guarded against using the contraction of 
the abdominal muscles to assist the act. A trial 
might be made with the intragastnc use of the 
faradic and galvanic currents. Hydropathic methods 
are sometimes useful In one case observed by the 
present writer, in which every meal was persistently 
ruminated, rectal alimentation for twelve days 
entirely cured the patient. In another case the 
patient was cured by the administration of ten 
grains of quinine after each meal , probably the 
quinine rendered the food so disgustingly bitter 
that the patient suppressed the regurgitation 

(2) Insufficiency or incontinence of the pylorus — 
This may be caused by organic diseases of the 
stomach and intestines, by carcinoma and ulcer, or 
by a stenosis of the duodenum leading to advanced 
dilatation of the initial part of the same. Ebstein 
has described rare cases of msufficiency, which 
appear, in the absence of anatomical changes, 
genuine neuroses, due to paralysis of the motor 
nerves of the pyloric sphincter; also instances in 
which il was a concomitant of myelitis due to com- 
pression, of hysteria and of gout It may, perba^ 
occur also as an idiopathic malady. If the muscular 
insufficiency is confined to the pylorus, then the 
foods and liquids either remain a very much shorter 
time than usuid in the stomach, or enter the intes- 
tines immediately after their ingestion; thus the 
whole, or almost the whole, boraen of digestion 
falls upon the intesthie. Sipce, however, me in- 


testine, in normal conditions, may entirely make tip 
for lack of digestion m the stomadi, disturbances m 
nutntion generally fail to appeu, especially when 
an easily digestible diet is prescribed. 

The symptoms of pylofic insufficiency are, In 
brief, the following* If frequent vomiting and 
belching existed, these suddenly cease after the 
setUng in of the msuffiaency. If rather large par- 
ticles of food get into the intestine, the increased 
peristalsis may cause diarrhoea. This may also be 
brought about by very cold or very hot dnnks or 
foods. If a quantity of air was swallowed with the 
foods, or if dnnks nch in carbonic acid have been 
imbibed, a very acute tympanites of the intestine 
may develop from the escape of air or carbomc-acid 
gas 

Insufficiency of the pylorus should be suspected 
if one cannot succeed in distending the stomach by 
the artificial production of carbon dioxide in the 
organ by tartanc acid and sod bicarb. Ewald, 
Boas, and other authors contend that this evidence 
IS not conclusive , but any possible source of error 
may be removed by letting the patient eat a test- 
breakfast before the distension of the stomach, since 
then the closure of the normal pylorus becomes so 
firm that the carbonic-acid gas set free cannot at 
once escape into the intestine. If the air passes 
quickly into the intestine, tympanites of jnunum 
and ileum soon becomes evident. For a proof of the 
purely nervous origin of msuffiaency it is necessary 
to exclude the above-mentioned diseases of the 
stomach and intestine, and such organic diseases of 
the stomach as chronic gastritis, which probably 
bring about a serous infiltration of the annular 
muscle, and may lead to a temporary insufficiency 
(Eichhorst, Boas). 

Insufficiency of the pylorus may be recognised by 
the author’s method of intubating the duodenum 
(ArcAtv f Verdauungskrankheiten, Bd. II. S. 85), 
and by the spiral revolving sound of Kuhn and of 
Turck 

Only dietetic treatment is necessary, if there are 
no symptoms of intestinal irritation. In order to 
relieve the intestine of its additional task, easily 
digestible, well -prepared foods, which are to be 
carefully masucated, and are not to be taken too 
hot or too cold, should be prescnbed. If, on the 
other hand, complaints such as diarrhoea appear, 
we must attempt, in addition to the treatment of 
the causal disease, to get nd of the insufficiency 
by means of massage, internal and external 
galvanism, and faradism applied directly to the 
pylorus, douches, and eventually also by giving 
strychnine sulphate, gr three times a day. 
Flatulence and constipation call for massage and 
electncity, to be apph^ also to the intestine, and 
dilute h^rochlonc acid should be admmistenMl in 
doses of 30 drops lai^ely diluted if test-meal ana- 
lysis shows absence of this acid. 

(3) Atony of the stomach (Myasthenia Gastsipi; 
Insufficiency of the Stomach). See 
Dilatation of 

Ippitative Sensopy Neuposes. — (1) Hypers 
asthesia , — Hyperaesthesia of the stomach is probably 
a neurosis of the vagus, and a mild form of gm* 
tralgia. Clinically, the two forms of gastric aeoii* 
bihty— viz. gastnilgia and hmmsUM»i|^«^<«ta 
differentiated by the following tacts t Tha mH- 
pleasant sensations of nressure, fiilaes% iadv|iaia 
in the epigastrium, with erucUtions, and 

vomiting, occur in hypenesthesia oi^ lAea the 
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ingestion of food j that is, there must be a digestive 
stimulation of the mucosa. The distress occurs only 
after meals, very rarely with an empty stomach. 
In gastralgia the pains and other distress occur with 
equal intensity in the full as well as in the empty 
stomach ; digestive irritation is not necessary to 
cause gastralgia. Hypereesthesia lasts several days', 
weeks, or even months, with uniform or gradually 
increasing intensity, and during this time dyspeptic 
symptoms occur daily after each meal; in gas- 
tralgia, however, the pains last only during the 
attacks, generally for a few hours. 

The primary idiopathic form occurs very fre- 
quently as an accompaniment to chlorosis and 
anaemia, particularly with women and young girls. 
Also after repeated overloading of the stomach with 
indigestible rood ; long-continued use of very salt 
or acid or spiced foods ; and the ingestion of very 
hot or very cold drinks after long fasting, and in 
debilitated states following sexual and alcoholic ex- 
cesses, and chloroform-narcosis. 

Patients with this neurosis frequently feel the 
pulsations of the abdominal aorta, and complain of 
beating and pulsating in the stomach. Then, 
again, they have a feeling of heat or cold, or a 
gnawing, burning sensation, and an impression of 
restlessness through the entire stomach. The in- 
gestion of food, no matter of what consistency, 
causes a sensation of discomfort, fulness, nausea, 
and even vomiting. These sensations may increase 
to a typical gastralgia. 

The treatment will be directed in the first place 
to the conection of the underlying fundamental 
disease. Wherever this is not possible, or wherever 
an idiopathic form of hyperaesthesia is present, all 
irritants which can exert detrimental influence upon 
the stomach must be excluded. All bodily and 
mental exertion must be avoided. In severe cases 
the Weir-Mitchell rest-cure, t<^ether with Leube’s 
ulcer-cure, has, in our experience, been very effi- 
cacious. Hot, moist applications to the stomach 
are very soothing. Galvanism is a capital method 
of treating this i^ection. 

Gastric idiosyncrasies are those peculiar forms 
of hyperaesthesia in which neuropathic and some- 
times perfectly healthy persons have morbid sensa- 
tions only aner ingesting certain foods. These 
sensations consist of headache, light fever, cutaneous 
eT3rthema, and urticaria. The author has observed 
persons who developed urticaria after eating crabs, 
potatoes, cheese or strawberries. One patient re- 
gularly develops an acute acne whenever she eats 
cheese, another develops fever whenever he par- 
takes of crabs. Pick strongly recommends the use 
of creosote in these idiosyncrasies. Ichthyol in- 
ternally is also efficacious. 

(2) Gastralgia (Cardialgia ; Gastrodynia). — 
Gsutralgia, or neuralgia of the stomach, occurs in 
periodical and spasmodic attacks of severe gastric 
pain, alternating with intervals of freedom from pain. 

Gastralgia h frequently a result of motor or 
secretory neuroses— of gastrospasm, pylorospasm, 
and cardiospasm, supeiacidity, and suiMrsecredon. 
The root of the vagus nerve may be irritated hy 
functional and anatomical diseases of the medulla 
and adjacent portions of the central nervous ^tem. 
We have observed a number of cases of mflJMrla.1 
ftaslralma in which the attacks occurred at regular 
intervals, and could be distinctly anodated vrith 
the evolution of the characteristic malarial parasite 
In the blood, 


A veiy careful examination is necessary beft/re 
we decide that there is no real organic trouble at 
the foimdaticm of the gastralgia. Occasionally we 
may find that g^tralgias occur with small median 
hemise of the linea alba. Leyden has described 
gastralgia with subacute myelitis, and Oser with 
myelitis due to compression. 

In case of doubt it is advisable to treat the 
disease as if it were an ulcer. In true gastralgia 
the fundamental cause must, if possible, be ms- 
covered and removed. When we can find no 
organic cause, the most effective agent in our ex- 
perience has been the galvanic current, using very 
strong currents — not less than twenty-five milli- 
amperes. Oser claims to have observed cessation 
of the pains after application of the faradic current. 
When the pains are not too intense the internal 
administration of phosphate of codeine (half of a 
grain every three hours), chloral hydrate (fifteen 
grains every four hours), Dover’s powder, tincture or 
extract of hyoscyamus, extract of belladonna, and 
camphorated tincture of opium are available re- 
medies. 

Gastralgokenosis ^ — Under this name Boas de- 
scribes a painful emptiness of the stomach which 
occurs one to two hours after meals, and may be so 
severe as to embarrass the respiration of the patient. 
The parox3rsms last only from one quarter to one 
half an hour and are not connected with bulimia. 
These attacks are said to be relieved by the inges- 
tion of bread. 

(3) Anomalies of the sensations of hunger and 
appetite. Bulimia or Hyperorexia , — Morbid in- 
crease of the sensation of hunger may occur as an 
independent neurosis, as a result of abnormal irri- 
tability of the centre controlling the sensation of 
hunger, oras a symptom of organic diseases (diabetes, 
Graves’s disease, gastric ulcer, tapeworm). The 
affection expresses itself by violent sensations of 
hunger coming on suddenly, even shortly after the 
c(Mnpletion of a full meal, and if the desire for food 
is not immediately gratified, the patients exhibit si^s 
of weakness, headache, pallor of the face, palpitation 
of the heart, roaring noises in the ears, and gastric 
diseases. In the intervals between the attacks 
hunger and appetite are normal, but there are cases 
in which bulimia may alternate with anorexia. 

Depressive Sensory Neuroses.— (i) Acoria 
(i, priv. ; xdpor, satiety). — Absence of the normal 
feeling of satiation, even after very abundant meals, 
without increase of hunger or appetite. The disease 
is generally secondary to neurasthenia, hysteria, 
or certain psychoses, and occurs in sexual neura- 
sthenics. in these patients no impression whatever 
from the stomach informs them that they have eaten 
enough. 

The treatment of bulimia when it is a secondary 
disease must have regard to removal of the primary 
cause, such as intestinal parasites, genito-urinary 
diseases, hyperacidity or ulcer, and any existing 
neurasthenia, hysteria or psychosis. The bromides 
are very valuable remedies to reduce the irritability 
of the hunger-centre. Arsenic, in the form of 
Fowler’s solution, is highly recommended by Boas. 
Rosenthal recommends subcutaneous injections of 
extract of opium, and has seen good results in 
bulimia from cocaine hydrochloride. Morphine is 
a reme^ that has been followed by good results in 
this affection. Electricity is somedmes useful. 
These patients should be watched during th^ 
eadngi and the meal interrupted when a normal 
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quantity has been ingested ; thorough mastication 
and insalivation shouW be insisted upon Strych- 
nine and massage of the stomach suggest themselves 
as rational means of treatment. 

( 2 ) Nervous anorexia , — By anorexia is meant 
the entire absence of appetite and loss of the sen- 
sation of hunger. The superlative degree of this 
sensation is disgust and repugnance toward all food. 
There are probably no pathological conditions, 
either of the stomach or or any other organ of the 
body, in which anorexia is not occasionally met 
with. Very frequently chronic gastritis, incipient 
tuberculosis and carcinoma, begin with this sym- 
ptom before any other signs or symptoms are mani- 
fest. 

The primary object of treatment must be to im- 
prove the general nervous condition, to correct any 
existing fundamental disease, to act upon the psy- 
chical sphere by persuasion, suggestion, and firm but 
kind argument ; and finally, to combat the anorexia 
itself directly In anaemip. mild preparations of iron 
are almost indispensable. The Weir-Mitchell rest- 
cure, together with the use of baths, massage and 
electricity, has, m many cases in our experience, 
produced happy results When there is an absolute 
repugnance for food, or when the patient is insane, 
artificial compulsory alimentation should not be 
postponed too long 

Irritative Neuroses of Secretion — (i) Hy- 
perchyha (Hyper- or Superacidity, Hyperchlor- 
hydria) See Stomach, Functional Disorders of 

(2) Periodical atypical flow of gastric juice (Gas- 
troxynsis (Rossbach), Gastroxie (Lupine), Gastro- 
succorrhoea Periodica (Reich man n)).--Gastroxynsis, 
or periodical flow of gastric juice, is an atypical 
secretion of the peptic glands, since it does not occur 
after a normal digestive stimulation, but rather 
when the stomach is empty. The attacks are asso- 
ciated w ith intense gastric distress, severe spasmodic 
pain, and vomiting of considerable quantities of 
very acid gastric juice This peculiar neurosis is 
found almost exclusively among the educated classes, 
and particularly among those individuals who are 
subjected to unremitting mental exertion. It may 
also follow nicotine-poisoning and dietetic errors 
The attacks occur, as a rule, in the middle of the 
night, or in the early hours of the morning The 
patient has a very pale appearance, and the extremi- 
ties are frequently cold A few hours after the 
first vomiting of gastric juice the attack may be 
repeated, and again an equally large quantity of 
gastric secretion, containing no food -particles what- 
ever, may be vomited The patients are usually in 
good health, and severe thirst, loss of appetite, 
cephalalgia and great prostration, are characteristic 
symptoms. Periodical vomiting, when assoaated 
with hyperacidity, must be carefully distinguished 
from gastroxynsis 

Treatment includes, in the first place, the avoid- 
ance of stimulants and narcotics, alcohol and tobacco, 
as well as strong coffee. It is most essential that 
the patients should avoid mental overwork. Phy- 
sical exercise should be indulged in moderately but 
systematically. The bicycle is an excellent remedy 
for periodical flow of gastric juice ; and also horse- 
exercise, swimming, rowing, fencing, gjrmnastic 
exercises, and outdoor games. During the attack 
itself, the effects of the excess of acid should be 
counterbalanced by copious draughts of suspensions of 
calcined magnesia, ammonio-magnesium pl^phate. 
Of bicarbonate of sodium. Whra the vomitli^ has 


occurred at short intervals, one diould not hesi- 
tate to pass the stomach-tube and wash out the 
stomach. 

Chronic continuous flow of gastric jutes (Chronic 
Hyper- or Supersecretion (Riegel), Gastrosuccorrhoea 
Chronica (Reichmann). — The diagnosis of this 
hypothetical disease depends upon the presence of 
gastric juice containing hydroch oric acid and fer- 
ments in the fasting stomach. 

The present wnter inclines to the opinion that 
chronic hypersecretion is in the majority of cases 
not a spontaneous idiopathic neurosis, but a secon- 
dary symptomatic phenomenon. The most frequent 
causes are ulcer, pylorospasm and mecbaniccd in- 
sufficiency. 

Depressive Neuroses of Seoretlon. — 
(l) Subaetdity ( Hypochlorhydna or Hypochylia). 
See Stomach, Functional Disorders of. 

(2) Achylia gastnea (absence of the secretion 
of gastric juice , nervous macidity, atrophy of the 
Stomach ; anadema ventncuh ; phthisis ventricuH ; 
achlorhydria). — The term achylia gastnea was first 
proposed by Einhom to designate a class of diseases 
in which no gastric juice is secreted. 

The affection is found to exist in two varieties — 
first, the pnmary idiopathic, possibly mhented, 
achylia ; secondly, the acquired or secondary 
achylia. The pnmary idiopathic vanety of achylia 
IS charactensed by the fact that absence of se- 
cretion is evident before any marked anatomical 
changes have occurred in the mucosa which could 
explain the loss of function It is, therefore, as a 
rule, not regarded as a result of an actual disease, 
but as an individual peculianty, possibly an in 
hented functional debility. There are undoubtedly 
persons m whom gastnc secretion may be absent 
for >ears, or permanently wanting, yet who, appa 
rently, may enjoy robust health The majonty 
of these individuals, however, have suffered from 
frequent dyspeptic complaints, which are partly of 
a purely nervous character. 

The results of the examination of the gastnc con- 
tents, m simple, uncomplicated achylia, are quite 
characteristic The fasting stomach, examined in 
the morning before any food is taken, is emp^. 
One hour after the Ewald test-breakfast the cem- 
tents of the stomach have the same appearance as 
they have in the mouth before they are swallowed. 
Contents drawn in this manner are generally sightly 
acid, equal to the aadity found in the test-meal 



to produce the reaction with Congo-red paper, can- 
not digest discs of egg-albumen Milk taken 
achylic patients may be drawn out twenty to thirty 
minutes afterwards uncoagulated. Persons 
achylia may for many years have no subjective or 
objective disturbance of any kind ; but sooner or 
later dyspeptic complaints anse, accompanied 
eructation, fulness, and pressure after eadng, gradu- 
ally leading to attacks of severe gastralgio. ^ 
Achylia gastnea is due to two condi^oni 
(Martius) : (i) a pnmary secretory debility of the 
stomach, consUtutms simple achylia gastnea t it 
has been supposed that bacterial infe^ion is ad 
setiologicol metor in bringing about this of 
the mucosa; (a) atrophy of the goMbric mneosa 
(onadenia), with secondary achjrlia gantfe% 
primary a^ylia gastrica is either miwinttal or 
developed on the basii of a my 
position. It is asso ci a te d with inlMiitQd oemHf oC 

S** 
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the nervous system, and prevails among so-called 
neuropathic patients. 

It IS logical to prescribe dilute hydrochloric acid 
for all these cases whenever it agrees well. When the 
appetite is absolutely lost, it may be restored by 
washing out the stomach with bitter tonics, such as 
gentian and quassia. It is expedient not to be too 
exacting with diet-orders. All foods should be well 
cnewed , or preferably finely divided during the process 
of cooking. The more food that is ingested and well 
tolerated, the better for the patient in these cases. 

A remedy little known, but a very valuable ad- 
juvant in treatment for lack of digestive ferment, is 
the juice of fresh pineapple. This has decided 
proteolytic power, and, besides, is a pleasant, 
easily procured remedy. The ferment is active 
only in the fresh fruit, and is destroyed in the pre- 
served pineapple. 

Nervous dyspepsia (Leube ). — {Neurasthenia gas- 
irica^ Ewald). — There are two main forms of gastric 
indigestion * that may be classified as nervous 
dyspepsia : (a) that in which the nervous channels 
are sympathetically involved owing to anatomical 
changes in the stomach ; and (d) that co-existing 
with an apparently normal anatomical state of the 
organ. Whatever the underlying basis or aetiology 
of the disease, the ultimate symptoms can be 
ascribed to a functional sensory neurosis and over- 
excitability of the gastric nerves, which may become 
so acute that they react in a pathological manner 
upon the influence of normal digestive stimulation. 
Neurasthenia gastrica has been observed after in- 
tense emotional excitement, exhausting mental 
work, alcoholic and sexual excesses, and abuse of 
tobacco ; also associated with pulmonary phthisis, 
nephritis, and malaria. 

J urgens has discovered total degeneration of the 
plexus of Meissner and Auerbach in forty-one cases 
of nervous dyspepsia. In one of the cases in which 
the sensory disturbances were predominant, and the 
intestinal functions involved also, this author found 
a distinct degeneration of the muscularis of the 
stomach and intestine. 

The clinical picture is extremely variable. It is 
characteristic of nervous dyspepsia that the gastric 
distress is directly dependent upon the ingestion of 
food — that it occurs, as a rule, only after meals, and 
not on an empty stomach. Furthermore, the 
quality and quantity of the food and dietetic errors 
exert little influence upon the dyspepsia, but the 
sensations of the patient are very much under the 
influence of the emotional state. The suffering is 
most severe when the neurasthenia gastrica is ac- 
companied by hyperacidity. In this case it in- 
creases during the second period of digestion, as the 
acidity becomes greater. Such types are relieved 
by the administration of alkalis, which, however, 
are useless with achylia. The epigastric region is 
not very sensitive, nor are there any characteristic 
pain-points discoverable. 

There may be normal gastric secretion, hyper- 
acidity, or inacidity. When inacidity exists, the 
ferments can still be demonstrated in the gastric 
contents. This important fact will serve to dis- 
tinguish this type of nervous dyspepsia from typical 
Mhylia gastrica. The peristalsis of the stomach u 
in most cases undisturoed, but there are cases in 
which temporaiy motor insuflSciency occurs. 

There me pmn and pteasure in the head, giddi- 
ness, tinnitus aurium, flashes before the eyes, rapid 
pii]^ exhaustion, cool extremities, attacks of hunt- 


ing, palpitations of the heart, dyspnoea ; obstinate 
constipation is often met with ; also borborygmi 
and flatulence. 

The course of the disease is chronic, and it 
may, in severe cases, by continued and progres- 
sive loss of strength and emaciation, prove fatal. 
When the cause, such as sexual excesses, abuse 
of alcohol and tobacco, bodily and mental over- 
exertion, can be removed, the resulting nervous 
dyspepia may be permanently cured. 

Heteroohylla {trtpos^ other j and secre- 

tion). — This term is suggested by the writer to 
denote a rapidly alternating state of secretion, 
occurring chiefly in nervous ^spepsia. 

Nervous dyspepsia with inacidity may be con- 
founded with chronic gastritis or carcinoma, and 
nervous dyspepsia with hyperacidity may be con- 
founded with ulcer, while other forms again may 
bear a striking resemblance to atony or myasthenia. 
For the separation of chronic gastritis from nervous 
dyspepsia, the following facts are of importance : 
Chronic gastritis is accompanied more frequently by 
vomiting ; the stomach contains large quantities of 
mucus and a few streaks of blood ; we may also 
have stagnation of the contents. The course of 
chronic gastritis is more uniform and ^pical, and 
the dyspeptic symptoms are directly influenced by 
the quality and quantity of the ingesta. In carci- 
noma the distress is present at all times, even on an 
empty stomach, vomiting is frequent, and the fer- 
ments are absent when the H Cl -secretion is lost. 
In nervous dyspepsia the ferments are still present, 
though hydrochloric acid may be absent. The 
differentiation of nervous dyspepsia from ulcer be- 
comes difficult only in those cases in which there has 
been no hseraatemesis. The constant dependence of 
gastric pain upon the food, and the sharply circum- 
scribed painful points in the epigastric region and 
in the back, are unmistakable criteria. 

In treating these cases the fundamental causes 
of disease should be sought out, and, if possible, 
removed. In those forms of nervous dyspepsia 
which depend upon an undue excitation of the 
nervous system, due to sexual excesses, abuse of 
alcohol and nicotine, or excessive mental or bodily 
exertion, improvement cannot be hoped for unless 
these states are remedied. 

The physician must gain the absolute confidence 
of his patient. For this purpose he should show 
a sincere interest in the suffering of his patient, 
even if, after a repeated and thorough examination, 
he should become convinced that his complaints 
are exaggerated. 

A course of mild gymnastic training — riding, 
rowing, fencing, or the bicycle, moderately used — 
is a better means of promoting appetite and regular 
evacuations than drugs. A sojourn in the moun- 
tains or at the sea-side is a great help. Massage 
improves the nutrition of the muscles and nerves, 
and favours a vigorous circulation, metabolism, and 
regular evacuations. Cold sponge-baths, also, taken 
in the morning immediately after rising, have a 
bracing effect. The favourable effects of hydro- 
therapeutic methods do not become manifest until 
they have been applied for two or three weeks. 
They are then followed by improvement in the 
appetite and sleep. When the insomnia is per- 
sistent a warm salt bath, at the temperature of the 
body, often acts similarly to an hypnotic. 

, Irrigations and douches of the gastric mucosa 
are used to reduce the bypenesthesia of the gastrie 
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nerves, and for this purpose carbonated waters are 
preferable to still waters Galvanism of the 
abdomen and the spinal region and general faradi- 
sation are also applicable in these cases 

The physician must see that the articles of food 
possess considerable variety and are well cooked 
and appetising Experience is the best guide. 

Large enemata of pure olive-oil (300 c c at a 
time), combined with abdominal massage, are 
sometimes curative in the nervous constipation, 
particularly the membranous colitis present in these 
patients Perhaps the most effective treatment, on 
the whole, is that designated as the Weir-Mitchell 
rest-cure, a combination of hydrotherapeutic, elec- 
trical, and dietetic treatment, with gymnastics, 
rest, massage, and as much sleep as possible. 

The drugs that have been employed in neur- 
asthenia gastrica are the tonics, sedatives, and 
hypnotics. In complete inacidity the basic orexine 
(5 grains three times a day) has been much lauded by 
Penzoldt, but the writer has not been able to con- 
vince himself that this drug can restore the secre- 
tion of HCl The fluid extract of condurango (one 
teaspoonful three times a day) and the bitter tonics, 
calumba, gentian, quassia, in doses of one drachm 
three times a day, are sometimes of value The 
remedy we have most faith in is the sulphate of 
strychnine of a gram three times a day con- 
tinued for one month at least) When malaria is 
associated with the nervous dyspepsia quinine is 
the best remedy 

John C Hemmeter 

STOMACH, Perforation of, and Its Re- 
sults — Perforation of the stomach is but rarely 
the result of mechanical injury by swallowed bodies , 
it IS usually the result of disease — sometimes of the 
action of corrosive poison, but more commonly of 
ulcer or carcinoma of the organ It occurs in from 
13 to 18 per cent of all cases of ulcer, and is a 
comparatively rare event in cancer Perforation in 
ulcer of the stomach is most frequent in young 
females, and is more likely to occur if the ulcer is 
situated towards the anterior surface, where it is 
not in contact with any solid organ Eighty 
per cent, of ulcers on the antenor surface are said 
to perforate The results of perforation in ulcer de- 
pend on adhesions of the base of the ulcer to a solid 
organ, such as the pancreas, spleen, or liver, or to 
the abdominal wall If the base is completely 
adherent to the solid organ, and perforation occurs, 
abscess may be formed in the liver, panaeas, or 
spleen. In other cases there is abbess-formation 
in the tough adhesions uniting the ulcer to the 
transverse colon or to the anterior abdominal wall 
In yet other cases perforation may have one of two 
results . the contents of the stomach may be ex- 
truded into the general peritoneal cavity, or they 
may be shut into the upper peritoneal cavity, some- 
times by adhesions, though not in all cases. 
General peritonitis may be the result of the first, 
and a localised abscess (subphrenic) the result of 
the second event 

The clinical aspects of perforation are best con- 
sidered under three headings, (x) Perforation into 
an adhesion ; (2) Perforation into the general 
peritoneal oa^ty, succeeded by general pentomtis ; 
(3) Perforation into the upper peritoneal cavity, 
succeeded by formation of a subphrenic abscess. 

Rupture of an ulcer usually occurs without 
warnii^^; taking place after a weal, not uncon* 


monly of indigestible food, or after some sudden 
exertion, perhaps on a full stomach. It may occur 
in a fit of sneezing or coughing, or in vomitiog, 
and has been known to follow the administraticHi ol 
strong purgatives It sometimes occurs m the early 
morning, on getting out of bed, but it more fre- 
quently happens when the patient is walking about 
in the day. The earliest symptom is that of acute 
pain, referred to the upper part of the abdomen, 
with the sensation of faintness ; sometimes there is 
nausea and vomiting Acute pain is sometimes 
absent, and the onset of perforation is shown only 
by an exacerbation of the pain previously ex- 
perienced after food There may be slight hsema- 
temesis. The pulse is extremely rapid, and there 
may be dyspnoea, and the features soon become 
pinched, drawn, and haggard 

I Perforation into an adhesion may be 
accompanied by the symptoms which have just been 
desenbed, and by no others, except, perhaps, a 
slight rise of temperature in the next few days. 
There are no physical signs of the extrusion of the 
stomach-contents into the peritoneal cavity, and, 
after a penod of treatment, the patient gets well 
without surgical interference 

2. Perforation into the general peri- 
toneal cavity — The escaped stomach -contents 
may either be retained in the upper port of the 
peritoneal cavity— that is, between the diaphragm 
and the upper abdominal organs (Uver, stomach, 
spleen), or they may pass to 3 ie lower part of the 
cavity The contents consist of gas and liquid, 
usually acid In perforations of ulcers on the 
anterior surface, when there are no adhesions, the 
stomach-contents enter the lower port of the pen- 
toneal cavity , but, when there are adhesions, or 
when the perforation is on the postenor surface, the 
stomach-contents may be retained in the upper part 
of the abdomen The clinical features of cases 
when there is extrusion of a large quantity of 
stomach-contents into the pentoneal cavity are very 
characteristic The patient lies in bed, on the back, 
sometimes with the knees drawn up ; the features 
are pinched or hazard, and expressive of pain ; 
the pulse, some hours after the perforation, is small, 
very rapid, and compressible An examination of 
the abdomen shows uniform and sometimes great 
distension, with the absence of abdominal respira- 
tion and a great increase of tension in all parts. 
Percussion gives a tympanitic note over the whole 
of the front of the abdomen, mcludmg the hepatic 
area, and, not infrequently, in the flanks, a dull 
note, mdicative of fluid A rectal examination may 
show a tense swelling in Douglas’s pouch 

3 Perforation into the upper peritoneal 
cavity — In this event, the physical signs are 
discovered chiefly m that remon, and on one or 
other side There is an imsence of abdominal 
respiration, and the tenseness of the abdomen 
IS chiefly marked in the upper part, m tfae^^- 
gastric and hypochondriac regions* Tend(4iBesi 
may be acute over this renon. Percussion ee* 
veals the disappearance of me liver-dohiess above 
the costal margin. Here there may be a tympanilie 
note, which may extend upwards over the atemwiit 
as high as the fourth rib. The beart*e ape 9 c<^tieet 
may De displaced, directly outwards or npwaids^ 
In the later stage of the illnesa general peiltoitllil 
supervenes, if the perforation is into the geporal a«ri« 
toneal cavity, or a inbpl^nic abecess iftl^ pmn* 
tion is into the upper p^tontelcavily* 

SLt 
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case the fever which ensues is not, as a rule, high — 
ranging from lOO® to 102®. The severe general 
symptoms continue, and vomiting and retching may 
frequent, as well as a distres^ng hiccup. Great 
tenderness may develop, especially over the lower 
two-thirds of the abdomen. 

Subphrenlo Abscess. — The subphrcnic ab- 
scess is below the diaphragm, and is shut in by 
adhesions between the stomach and the surrounding 
organs. It may occur from perforation of an ulcer 
in any part of the duodenum and stomach, except 
the lower part of the anterior wall. If the ulcer is 
near the pylorus the abscess is formed on the right 
side ; if it is on the posterior wall, or on the anterior 
wall, near the cardiac end, the abscess is formed on 
the left side. The falciform ligament of the liver 
forms the boundaiy of the abscess. In twenty-nine 
cases of subphrenic abscess, a perforating ulcer had 
formed in the small curve, near the cardiac end in 
twelve cases, on the posterior wall in ten cases, and 
on the anterior surfree in seven cases. 

Subphrenic abscess is not always due to perforat- 
ing ulcer of the stomach or duodenum. About 40 
per cent, are due to this cause ; about 4 per cent, to 
perforation in cancer of the stomach or oesophagus, 
while the other cases are due to appendicitis, gall- 
stones, perinephritic abscess, splenic abscess, injury, 
and hydatid of the liver. Some of these con- 
ditions produce an abscess in the subperitonea! 
cellular tissue, as in the extension upwards of 
abscesses from the appendix or kidney. An intra- 
peritoneal abscess, however, results from rupture 
of a gastric or duodenal ulcer, or of an hepatic or 
splemc abscess, or an abscess of the gall-bladder. 
It is the intraperitoneal abscess which will be dis- 
cussed here. 

Morbid Anatomy.— In right subphrenic abscess 
the left wall is formed by the falciform ligament of 
the liver. On the right it is bounded by the 
ihorax, below by the liver, and above by the dia- 
phragm. In left subphrenic abscess the boundaries 
are as follows: above the diaphragm, below the 
left lobe of the liver and the anterior surface of 
the stomach ; in front the abdominal wall, united 
by adhesions to the anterior surface of the stomach ; 
on the right side the falciform ligament, and on 
the left adhesions between the cardiac end of the 
stomach, the spleen, and the diaphragm. Although 
originally right- or left-sided, a subphrenic abscess 
may infect the opposite side, and thus occupy all 
the space beneath the diaphragm. In this case, the 
falciform ligament is sometimes perforated, and 
sometimes intact. 

The formation of a large abscess in this neigh- 
bourhood compresses the lung above it, displaces 
the heart either away from it or directly upwards, 
and if on the ri^t side pushes down the liver, even 
as far as the ummlicos. The contents of the abscess 
vary somewhat. In all cases pus and gas arc pre- 
sent ; in some cases they are sweet, in other cases 
foul-smelling, owing to {mtrefacthre decomposition. 
The gas in the abscess is derived partly from the 
gas present in the stomach at the time of pWforation, 
and partly from putrelactive decomporidon oc- 
curring subsequently in the extrudra stomach- 
contents. Remains of food may be found in a 
recent abscess. 

The perforation in the stomach shows various ap- 
pearances. It U usually patent, but it is sometimea 
closed, a pucker being left In the nlccir showing 
where it had. perforated* 


Effects.— An abscess in this situation, foul as 
it often is, will excite inflammation in the neigh- 
bourhood, and therefore the usual accompaniment 
of subphrenic abscess is an aft'ection of the pleura 
and lung above it. Thus pleurisy, with or with- 
out effusion, or empyema with sweet or foetid pus, 
may be present on the same side as the abscess ; 
the lung may be pneumonic, or an abscess may be 
developed in it, and extensive destruction of the lung 
may occur in consequence, or gangrene may result. 
Affections of the pleura and lung may occur with- 
out a direct connection between the abscess and 
pleura ; in some cases, however, the pleura and 
abscess communicate through an opening in the 
diaphragm. Of 45 cases collected by Maydl, the 
pleura was normal in ll, adherent in 10, and con- 
tained a serous fluid in 9, and pus in 1 5 cases. 

Symptoms. — The development of a subphrenic 
abscess is preceded by the symptoms whicn have 
been described as occurring in perforation of the 
stomach or duodenum and in the peritonitis result- 
ing ; that is, there is sudden pain followed by fever, 
tenderness of the abdomen, and the other signs of 
peritonitis. But there are soon signs of localisation 
of the inflammation to the upper part of the abdo- 
men ; and in the fully developed subphrenic abscess 
the symptoms resemble those of pneumothorax ; 
there being fever of varying intensity, usually from 
about 100® to 102® F., with dyspnoea, but, as a 
rule, no cough or expectoration. The general 
appearance of the patient indicates in many cases 
the presence of a severe illness, and there is bodily 
weakness, with an expression of pain and a drawn 
countenance. The chief signs of the disease are 
elicited by physical examination. 

Physical Examination. — Inspection, — The 
heart’s apex is slightly displaced horirontally away 
from the disease; in right subphrenic abscess to- 
wards the left, and in left subphrenic abscess 
either upwards or towards the right. There is but 
slight bulging of the side, the intercostal spaces 
being practically normal. The respiratory niofve- 
ments vary somewhat ; in some cases there is cessa- 
tion of the abdominal movements, in others these 
are normal ; but there is deficient movement as re- 
gards expansion and elevation on the same side of 
the thorax as the abscess. 

Palpation, — Palpation confirms inspection in the 
above points, and in some cases a thrill may be 
elicited over the abscess by a sudden jerking move- 
ment given to the abdominal wall. Tenderness 
mav ^ completely absent. Examination of the 
abdomen by palpation also reveals the displacement 
of the liver, the lower edge of which in right sub- 
phrenic abscess may be discovered nearly on a level 
with the umbilicus. In left-sided abscess the spleen 
is not usually felt, being pushed against the thoracic 
wall. 

Peratssion. — Percussion gives very varying signs. 
Over the lower part of the thorax on the side of the 
abscess, there is a tympanitic note over an area vary- 
ing in extent according to the amount of gas con- 
tained in the cavity. The upper limit of this area 
is rounded and sharply markra off from the reso- 
nance obtained over the lung. Below, on the right 
side, the liver-dulness over the lower thoracic wall 
may be completely absent, a tympanitic note only 
being eliciteo ; and when present this obliteration 
of the thoracic Uver-dulness Is an important sign of 
subj^venic abscess. Posteriorly in the thorax mere 
may be dulness when the patient is in the recum*/ 
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bent position ; and this dulness shifts its position 
with alteration of the posture of the patient. On 
the left side, similar variations in resonance may be 
discovered, and in front there is not infre<^uently 
tympanitic resonance in the upper epigastnc 
region, and this may be continuous with an area of 
similar resonance over the cardiac area. 

Auscultation , — Commencing from above, vesicular 
breathing is heard from below the clavicle down to 
the upper margin of the tympanitic resonance, 
diminishing in intensity below owing to the col- 
lapse of the lung Over the area of the tympanitic 
resonance normal breath-sounds are quite absent 
and may be replaced by amphoric breathing. Pos- 
teriorly the breath-sound is absent over the area of 
dulness. Adventitious sounds may be elicited, viz. 
metallic tinkle by tapping the abdomen near the 
abscess, or the bell-sound by the usual means 

Vanations in these physical signs are observed 
when, in addition to the subphrenic abscess, the 
pleura or lung above is affected There may be 
above the abscess signs of fluid in the pleura, viz. 
dulness, with absence of breath-sounds , or there 
may be tubular breathing and increased vocal re- 
sonance with crepitations, showing consolidation of 
the lung In some cases the signs of pneumonia 
may obscure those due to subphrenic abscess 

On aspirating the abscess noth gas and fluid are 
obtained, the latter having the character previously 
described If a mercurial manometer be connected 
with the abscess-cavity it will be found that there is 
an increase of pressure during inspiration, and a 
decrease during expiration (Pfuhl). This is directly 
opposite to what occurs when a manometer is intro- 
duced into the pleural cavity, and is a distinguishing 
point between an abscess above and one below 
the diaphragm. The test, however, does not always 
succeed 

Diagnosis. — i. As to the Presence of Subphrenu 
Abscess — The chief point in the diagnosis to be 
settled IS whether the cavity is above or below the 
diaphragm- whether it is a pyo-pneumothorax or a 
subphremc abscess. The physical signs are practi- 
cally the same in pyo-pneumothorax and in sub- 
phremc abscess ; that is, they are the signs of a 
ca\ ity containing fluid and gas But the subphremc 
abscess differs from pneumothorax in producing less 
displacement of the heart and less bulging of the 
side affected. These two physical signs, however, 
vary so much in pneumothorax that no great stress 
can be laid on them as a distinction between the 
two diseases. Of more importance are the physical 
signs of tuberculosis which are present in pneumo- 
thorax, when this occurs in either the early or the 
late stages of the disease, viz. consolidation or ex- 
cavation of one or other apex. The history of the 
case IS of great importance. The absence of cough 
and expectoration and the mode of onset of the du- 
ease demonstrate its occurrence in the upper part 
of the abdomen and not in the chest From other 
chest-conditions subphrenic abscess is readily distin- 
guished by the physical signs which have been dealt 
with. It must be borne in mind, however, that 
diseases of the lung and pleura may complicate sub- 
phrenic abscess; and ph^cal signs may be ob- 
tained posteriorly, and atxive the ^per line of 
tympanitic resonance, indicating an afi^on of the 
lung or pleura — pleurisj^ with eflusion, empyema, 
pneumonia, or pneumonic abacess. 

a. Dia^m as to the Cause irf the Subfhreme 
Abscess, — The diagnosla as to whether perforating 


ulcer of the stomach or of the duodenum is the 
cause of the abscess is not usually possible ; it reste 
on the previous history of ulcer as regards pain 
directly mter food, vomiting, haematemesis, melsena, 
&c., and on the occurrence of the symptoms of per- 
foration as previously desenbed. Tne history of 
ulcer may be absent, but the symptoms of perfora- 
tion always precede the development of a subphrenic 
abscess due to ulcer 

The cases due to carcinoma may^ be diagnosed 
from the presence of symptoms peculiar to cancer of 
the oesophagus or stomach. It is in the later stages 
of carcinoma that perforation occurs, and it is not a 
common event 

Abscesses occurring on the right side of the upper 
part of the abdomen may be in the liver or may be 
subphrenic and due to typhlitis and perinephritis 
(when It 1$ extra-peritoneal), or to rupture of a 
gastric ulcer (when it is intra-pentoneal). On the 
left side, the abscess may be due to a gastric ulcer 
or to disease of the colon or kidney. Great diffi- 
culty IS sometimes expenenced m the diagnosis 
between a collection of pus m the liver and one 
between the liver and the diaphragm. In the latter 
case the abscess may contain gas; in the former 
there is either the history of dysentery preceding 
the illness, or there may be the negative lustory of 
a benign tumour (hydatid) The exact nature of 
some of these cases is, however, unrecognised before 
an operation. With typhlitic abscess the diagnosis 
rests on the previous history of disease locali^ in 
the right iliac fossa and the presence of actual signs 
of disease m that situation, viz. induration or ab- 
scess With renal abscess, the diagnosis may be 
made clear by a history of the symptoms of calculus, 
and by the presence of pus m the unoe. 

Course — Subphremc abscess is a serious condi- 
tion, which ends fatally either by septic poisoning 
or more commonly by producing putrid empyema 
and pneumonic abscess. In some cases the al^esi 
discharges itself through the lung, and although this 
must be considered the most favourable natural 
mode of cure of the disease, yet it is one which en- 
tails a prolonged illness to the patient, and which 
sets up destructive changes in the lui^. In other 
cases the abscess bursts into the general peritoneal 
cavity, causing death by general pentomtis. The 
rapidity with which subphrenic abscess kills varies 
greatly ; it is to some extent dependent on the 
affections of the lung which complicate it. Of 
178 cases collected by Maydl, 98 died without an 
operation, 6 healed without operation, and of the 
74 operated upon 35 died and 39 recovered. It 
may, therefore, be looked upon as practically a 
fatal disease unless relieved by operaUon. 

Sidney Martin* 

STOMACH, Ulceration of.— I ntroduction, 
The term * ulcer of the stomach * is sometiineB re- 
served for that parUcttlar kind of ulceration |nowa 
under the names of ‘ perforating,’ ’simple,* 
or < peptic ’ ulcer. Ulcers are also met with m m 
course of various disorders of the stomadi as Will 
as of certain of the general infective dfe es aes. 
Acute ulcers prone to rapid healing oocnr In semis 
forms of acute gastric catanh, and chronic n iceit 
varying m sise, depth, and durstioii are seen In 
certain forms of chronic gutric catarrhs SfMP* 
ficial erosions and ulcers are not u ncom mo n In liipp 
phied conditions of the m u cosa. is 3 m 

follow iniuiy, the ingestion oC oocimmMi.pta^ 
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and venous congestion due to the portal obstruction 
Df certain hepatic and cardiac diseases. They are 
2ven rarer in general infective diseases, such as yellow 
fever, typhoid fever, diphtheria, pysemia, anthrax, 
smalbpox, and tuberculosis, and when present are 
enerally multiple. Their mode of origin is proba- 
ly similar in all these cases, vir. by a nsemorrhagic 
infiltration of a part of the mucosa, to which the 
stomach is very liable, impeding and arresting the 
circulation therein, and thus allowing of its digestion 
and erosion through the action of the gastric juice. 
Their first stage is probably identical with super- 
ficial erosions (haemorrhagic erosions) which involve 
only a slight thickness of mucosa and generally heal 
rapidly. In some cases, however, where the nutri- 
tion becomes more extensively impaired, the ulcera- 
tion spreads and may even lead to perforation. 
Ulceration also occurs in cancer of the stomach 
(s^e p. 1600). The signs and symptoms to which 
these different forms of ulcers give rise may closely 
simulate those of the simple or perforating form, 
while in other cases they are subsidiary to or even 
masked by those appertaining to the disease of 
which they are but a part. 

Simple Gastric Ulcer. — Definition. — A 
disease of the stomach characterised by the pre- 
sence of an ulcer of varying depth, beginning in the 
mucous coat and attended by pain, vomiting, and 
hsematemesis. 

Etiology. — The exact causation of gastric 
ulcer is still an unsolved problem, notwithstanding 
the many ingenious theories which have been 
advanced. T^ere is a strong weight of evidence 
in favom of its being produced by many very dif- 
ferent conditions. Thus any agent, whether nutri- 
tional, toxic, chemical, mechanical, or bacterial, of 
sufficient power to interfere seriously with the 
vitality of a part of the stomach-wall, may cause its 
ulceration. Indeed, more than one such agent may 
sometimes be at work. The chief facts and theories 
supposed to influence the causation of the ulcer may 
be arranged as follows : 

1. Fr€(mmcy. — Post-mortem records, counting 
tc^etber lx)th open ulcers and scars, give a con- 
siderably higher proportion of cases than do clinical 
records, vix. 4 to 5 per cent, as against 75 to i per 
cent ; and inasmuch as the former, though open to 
fallacies, are less liable to error than the latter, it 
may be tentatively suggested that about 4 per cent, 
of all individuals are the subjects of gastric ulcer at 
some time of their life. For many reasons it is only 
possible to reach the actual frequency approximately. 
The 5 per cent generally accepted by authorities is 
probably rather high. 

2. Sex . — It is more frequent in women man men. 
There is some discrepancy between the post-mortem 
and clinical results. So iiu' as post-mortem records 
go, the proportion of three females to two males 
would seem to be fairly correct. On the other 
Imnd, clinical records give a much higher propor- 
tion of women, two or three or even more females 
to one male. The discrepancy is probably due to 
the fact that the disease is more frequently fatal in 
men than in women. The acute form which is so 
prone to heal occurs almost exclusively in young 
Women. 

3- Age . — In determining the freqnency of ulcer 
at aiw age, attention must be paid to the time at 
which the disease apparently b^n, hence clinical 
records arc in this respect likely to be more correct 
thian/M/-Mwrrrme results. There is no# a general 


consensus of opinion that it is most frequent, in the 
case of women, from the age of twenty to thirty, and 
in men from that of thirty to fifty. It is rare before 
puberty. 

4. Occupation . — This cannot be held to have 
much influence in the production of the ulcer, 
though cooks, housemaids, metal-turners, tailors, 
and all workmen whose work entails mechanical 
pressure upon the epigastrium, are held by some 
authorities to be more prone to the disease. It is 
also more common among the poor, probably be- 
cause of their lower state of general nutrition. 

5. Associated diseases. — The simple ulcer of the 
stomach has been met with in a number of diseases, 
such as chlorosis, amenorrhoea, syphilis, tubercu- 
losis, malaria, chronic cardiac and renal disease, and 
a causal relationship between them has been sug- 
pjested. The evidence in its favour is slight, except 
in the case of chlorosis, in which ulcer of the 
stomach is of very frequent occurrence. This is 
jjarticularly true of the acute variety seen in young 
women. Chlorosis is, however, only rarely accom- 
panied by gastric ulcer, and, moreover, when the 
two occur together it is generally in the later and 
not in the earlier stages of the disease, so that the 
ulcer may be merely related to the long-standing 
poverty of the blood which is common to all 
anaemias. A causal relationship between them can 
neither be denied nor proved at the present time. 

Pathogenesis, — It is when we seek for the 
actual exciting causes that we find the greatest 
diversity of opinion. Practically every local condi- 
tion which might possibly cause ulceration has been 
brought forward in explanation, e.g. injury, in- 
flammation, impeded nutrition through one or other 
change in the arteries, a congestion of the veins, an 
affection of the nerves, and an alteration in the 
comjx)sition and conditions of the gastric secretions. 
Since the simple ulcer is met with only in the 
stomach and adjacent parts of the cesophagus and 
duodenum it is reasonable to suppose that the cor- 
roding action of the gastric juice has much to do 
with its production. So long as the stomach -wall 
preserves a certain standard of vitality, it resists 
this action, but if it falls below this standard in any 
area, destruction of that area is likely to follow from 
the digestive and corroding action of the gastric 
juice upon it. The histological appearances of the 
edges and floor of the ulcer support this view, as 
they exhibit in all cases where the process is still 
advancing, purely necrotic phenomena with an 
entire ab^nce of all signs ot inflammation. The 
conditions which may bring about such a lowered 
state of vitality in a limited area of the gastric wall 
naturally then require attention. They are as 
follows : — 

(a) Embolism. — The arteries of the stomach 
show a free collateral circulation, but it has 
been thought that if a branch be occluded by 
an embolus, the part of the stomach-wall supplied 
by that branch will necrose and, becoming eroded, 
form an ulcer. The appearances presents bv the 
ulcer are in such complete harmony with the theory 
of its production in this manner, that it passed un- 
challenged for a long time. It was only when it 
was realised that such an embolism had never beer, 
demonstrated, that in the mmori^of cases of gastric 
ulcer the ordinary sources of emboli did not exist, 
and that emboli artificially introduced into the 
blood-stream rarely entered the coronary arteries, 
that doubt was thrown upon the explanation. 
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) Thrombosis — An acute thrombosis of a branch 
of the coronary artery is theoretically an equally 
satisfactory explanation, but practical experience 
shows that it rarely, if ever, occurs* The gastnc 
arteries are usually healthy in stomachs which are 
the seat of gastnc ulcer, and thrombosis does not 
occur m healthjr arteries. It is true that in certain 
cases the gastric artenes are diseased, and vanous 
forms of endarteritis, amyloid disease, and other 
degenerations have been found ; but while these 
may help to account for the formation of individual 
ulcers, they cannot be held to throw light upon its 
production generally 

(f) Spasm of the arteries — A local spasm might 
lower nutrition in a definite area of the stomach- 
wall, and thus produce ulceration, but the existence 
of such a spasm is purely hypothetical and its pro- 
duction difficult of explanation. 

(d) Venous engorgevient . — This is not a common 
condition in gastric ulcer, whereas it is common in 
other morbid states, e g hepatic cirrhosis and car- 
diac disease, in which gastnc ulceration is uncom^ 
mon It may, however, at times assist in its 
production by causing a himorrhagic infiltration of 
a local area. It has also been suggested that spasm 
of the muscular coat may lead to a similar condition 
by compression of the veins 

{e) Nervous influences. — The nerves of the 
stomach influence its blood-vessels, its muscular 
contractions, the secretion of its juices, and its 
general state of nutrition The result of stimulation 
of the gastric mucosa in health is a relaxation of 
vascular tone, and therefore dilatation ; but it is 
conceivable that morbid stimuli might produce the 
opposite result, viz an increase of tone, amounting 
to spasm and so to ulceration. It is also conceivable 
that they might bring about irregular contractions 
of the muscular coats of the stomach-wall, and hence 
ulceration through compression of the veins. The 
loss of the normal trophic influence by a part of the 
stomach-wall has also been suggested, but all thes^ 
theories entirely lack evidence in their support 
The alterations in the gastric secretions brought 
about by nervous or other influences still remain to 
be considered The pepsin is unaltered, but the 
hydrochloric acid is usually increased in amount 
This increased secretion of hydrochloric aad is held 
by many to be the chief causal factor in the pro- 
duction of gastric ulcer, but if so, it is difficult to 
explain why it should act over such a strictly 
limited area Some explain this by suggesting that 
the abnormal nervous impulses act only on a arcular 
group of glands. More serious objections still con- 
sist in the fiicts that hyperacidity is not a constant 
feature in the disease, being generally absent in the 
acute variety and in about one-third of the chrome 
cases, and that hyperacidity occurs as a functional 
disease of the stomach in which ulceration is rare. 

(/) InflammaHon . — Ordinary inflammations of 
the stomach are only accompanied by slight ulcers 
which quickly heal Severe inflammauons may 
cause necrosis or heemorrhagtc infiltrations and sub- 
sequent ulceration of the mucosa, but ulcers pro- 
duced in this way show inflammatory conditions m 
their edges and floor, and affect thefundoa and greater 
curvature rather than the pylonc rqgion and lesser 
curvature. Inflammation of the solitai^ glands has 
been advocated by Fenwick as the ongin of some 
forms of gastnc ulcer, and this new is probably cor- 
rect, as such uleen by exttniion may easily assume 
the form of acute perforating uloeis. 


ig) Bacterial necrosis. — Bacteria have occa- 
sionally been found in the margins of an ulcer and 
in partially detached sloughs, and it is further known 
that the ingestion of large quantities of fluid mw for 
a time inhibit the ba^encidal properties of the 
gastric juice, so that active bactena may come td 
settle in the stomach-wall. It is no argument against 
a bacterial causation that no specific micro-organism 
has so far been described, for any of the orainary 
inflammatory bactena of sufficient virulence to cause 
necrosis elsewhere might act in the same way in the 
stomach. Indeed we know that certain t^cteria, 
e g those of typhoid fever and tuberculosis, can 
cause the same necrosis in the stomach-wall which 
they produce in other parts of the body In these 
cases, however, the general disease is of great im- 
portance, whereas in gastnc ulcer the patients are 
generally otherwise healthy Moreover, bactena 
have been found only in the necrotic tissue of the 
edges and floor of the ulcer, never in the healthy 
tissue around, or in the margins of a fully formed 
ulcer, and hence it is at least as probable that they 
are subsequent to, as that they are pnor to the 
necrosis Numerous bactena enter the stomach with 
the food, and will naturally settle m a necrosed area. 

(h) Mechanical^ Chemical^ and Thermal tn- 
jurus — Mechanical injunes of the stomach usually 
heal rapidly without ulceration, but they may result 
in haemorrhagic infiltration and ulceration Such 
ulcers are of acute formation, and usually heal 
rapidly. Chemical imunes such as follow upon the 
ingestion of corrosive fluids may result m necrosis or 
intense inflammation followed by ulceration. Such 
ulcers may come to be indistinguishable from the 
ordinary gastric ulcer Thermal injunes from the 
ingestion of hot food or hquid have been shown 
expenmentally in dogs to produce haemorrhagic 
infiltration and ulceration, but there is no climcal 
evidence to show that they do so in man. 

Morbid Anatomy. — The number, situabon, 
sze, shape, and general appearances of the ulcer 
have to be carefolly desenbed, and a distinction 
drawn between ulcers of acute and chronic formation. 

I. Number — In the chronic variety a sii^ie 
ulcer IS met with about nine times more firequei^y 
than a greater number; but in the acute vanety 
multiple ulcers are at least as common as a su^le 
ulcer. When multiple, two are more frequent t^n 
three, three than four, and so on In exceptional 
cases large numbers are present. 

2 SUucUum.—^\it posterior surfisice near the 
lesser curvature in the pylonc region is the site in 
about three-fourths of all cases. The chronic form 
occurs here fully three times oftener than elsewhere, 
but the acute form is as firequent m the middle or 
cardiac regions as it is m the pylonc. Occasionally 
the ulcer involves the jf^lonc, or much more rarely 
the cardiac orifice, either in the primary ulceiatiDn 
or the subsequent cicatrisation, causing obstmetion 
to the entrance or exit of food. When thntdeeis 
are multiple, they mostly affect the postenor |iiffi|oe, 
though when acute one or more are usualW seen also 
on the anterior surface. Puckerings and ckatlkes 
representing former ulcers are seen much more Irt* 
quently than the open ulcer, espedally in themkMfle 
and cardiac regions ; three to one is the geoeiatW 
accepted proportion, but it should not M-fooliid 
upon as more than an approximate esdniafo* When 
present along with open ulcers, they ace geneislly 
situated neat them« They axe ifxdy wnm .dn die 
anterior sorfoce, as4nich ifleem axe ipone in 
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and not to heal. When the preceding ulcer has 
been mall, they are very difficult to detect j when 
large, there is a smooth central depression devoid 
of mucosa, much smaller than was the original ulcer, 
for healing has caused considerable contraction and 
drawing together of the mucous margins. 

3. size . — The acute are usually smaller than the 
chronic. The former are often likened in size to a 
threepenny-piece, and the latter to a sixpenny- or 
shilling-piece. This rough and ready method has 
tended to exaggerate their sire. A threepenny-piece 
is over half an inch in diameter, whereas the acute 
ulcer often does not exceed a quarter of an inch, and 
the chronic form generally measures half to one inch, 
sometimes less and often more. Exceptional cases 
witn diameters of several inches have been seen. 

4. Shape . — The smaller ones, particularly the 
acute, are usually circular or oval, while the larger 
ones, almost always chronic, are often oval, trian- 
gular, quadrilateral, scalloped or irregular in shape. 
These last usually arise from the confluence of several 
adjacent ulcers. Horseshoe or girdle-shaped ulcers 
generally occur in the middle or lower third of the 
stomach, and by their large size and extensive con- 
traction cause hour-glass and other deformities of 
the organ. 

5. Edges. — The edges of the acute ulcer are soft, 
smooth, and clean-cut as if punched out, while those 
of the chronic variety are firm, thickened and 
fibrous in appearance, or firm, smooth, and de- 
pressed. The depth generally reaches some part 
of the muscular coats, but often penetrates further 
to the serous coat. In the acute variety the dia- 
meter usually gets markedly less as each successive 
coat is penetrated, so that the ulcer presents a 
typical terraced appliance, as if a smaller punch 
had been used for each coat. In the chronic variety, 
the terraced appearance is not seen, but a generally 
smooth, firm, and sloping surface from the mucous 
mai^n to the fioor. Thus both varieties have a 
typical funnel shape. Occasionally the chronic 
form shows great tluckening in the walls and fioor. 

6. Floor . — In the acute variety the fioor and edges 
may show a little haemorrhage or some necrotic 
tissue, but usually they are formed one of the 
but little altered coats of the stomach — submucous, 
muscular, or serous. The serous coat may show 
on its outer surface some congestion and fibrous 
exudation ; more pronounced if it be actually pene- 
trated. If the perforation be small a clear watery 
mucous fluid, wmch fills and distends the stomach, 
usually wells out of the aperture; if large, the 
swollen and congested mucous coat may also pout 
throi^h it. In the chronic variety the fioor is 
usually smooth and firm, if formed by any of the 
coats of the stomach, the serous coat often showing 
considerable fibrous thickenic^. Perforation ttuiy 
produce a general peritonitis, adhesion of the 
affected part of the stomach to some neighbouring 
organ, or a local abscess {su pp. 1619 to 1621). 

7* The condition of the stomaeh*weUl in the noigh- 
bourhood of the ulcer . — The state of the surrounmng 
muc(^ membrane is of the greatest interest. 
Judging from post-mortem appearances it is generally 
quite onalter^ right up to the very tnargim of 
uker, but cermin observations made during life 
assert that this is really not a true picture, 
at it hat lost all traces of the inflammatory changes 
i-P***Sf ^ which, alwa;^ present 



whether concomitant with or subsequent to the 
ulcer, and the congestion and swelling have been 
described as great, it would help to explain the 
symptoms, and, moreover, be of much practical 
importance in treatment. The general experience 
of surgeons, however, who are rapidly becoming 
better informed of the appearances of the stomach 
in various morbid states, ooes not appear to support 
the existence of much, if any, gastritis in most cases, 
and hence we are at present inclined to believe that 
the post-mortem picture is a fairly faithful one. 

8. Microscopical appearances of the ulcer, — These 
can only be very shortly referred to- here. Suffice 
it to say that in the acute and advancing chronic 
forms there are signs only of necrosis, none of in- 
flammation. When healing has begun the inflam- 
matory reaction in the fioor and edges becomes well 
mark^, but this is a result not a part of the ulcerative 
process. The e<^es become adherent to the floor, and 
the new tissue is always fibrous, little regeneration 
of glandular or muscular tissue occurring in most 
cases. There is no doubt that some regeneration 
of the glandular part of the gastric mucosa does 
occur in certain circumstances ; and it is probable 
that it does so at any rate in the small and super- 
ficial gastric ulcers which may thus heal without a 
recognisable scar. 

Symptoms. — i. There may be practically no 
symptoms, as shown by the fact that an unsuspected 
gastric ulcer or cicatrix is sometimes discovered at 
a post-mortem^ or by rapidly occurring death from 
its perforation in persons previously in the best of 
health. This is spoken of clinically as the ‘ latent 
type.* 2. There may be only various symptoms of 
ayspepsia, e.g. discomfort and fulness after food, dis- 
tension and flatulence, acidity, &c. The apptetite 
is generally good, but thirst is often great. Con- 
stipation is the rule. These indications may last for 
months or years without the appearance of any of 
the characteristic symptoms. This is the clinical 
* chronic dyspeptic type,’ which includes also cases 
attended by pain and occasional vomiting. 3. The 
characteristic symptoms are pain, vomiting, and 
haematemesis ; these require detailed consideration. 

/’am.— This is the most constant of the symptoms, 
although it may be entirely absent. In its typical 
and severe forms it is more characteristic of the 
chronic than of the acute variety. The situation, 
intensity, time of onset, and duration of the pain 
are of importance, (x) Situation . — The pain is 
usually distinctly localised to the epigastric region 
below the ensiiorm cartilage, thoi^h in the more 
chronic cases it may be lower and more diffused. 
It b also, espedally in the latter cases, often expe- 
rienced at the baci^ in the middle line between the 
sixth and eighth dorsal vertebrae, or lower and to 
the left. Ic b sometimes described as passing 
through from the front to the back. It also some- 
times radbtes to the sides of the body {see p. 1 142), 
and up to the shoulders, and even down the arms. 
Even when it b strictly localised or influenced 
the position of the patient it b not a safe guide 
to t^ exact site of the ulcer. The passage of a 
weak electric current from the epigastrium or left 
hypochondiium (negative pole) to tne lower dorsal 
region (positive pole) soon after a meal b more 
trustwo^y but often fails. The negative electrode 
b moved about on the skin of the epigastric and 
left hypochondriac regions and mvet rise to a 
slight tingling sensation only, until it comet to be 
placed over the site of the ulcer, when severe twin 
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is felt, (a) Intensity , — In the acute and in the 
early stages of the chronic variety, the pain is usually 
not very intense, but as the chronic form progresses 
the pain usually becomes more severe, and is de- 
scribed as heavy, boring, burning, or stabbing; 
sometimes it is spasmodic or colic%. It is often 
so severe that no drug except morphine gives 
relief. It is frequently influenced favourably by 
the position of the patient, being less when lying 
down, and sometimes, though rarely, also relievea 
by firm pressure, which is, however, not a safe pro- 
cedure. It is usually increased by palpation, slight 
pressure, muscular eflbrt, mental exertion, and by 
the menstrual periods. (3) Time of onset — The 
pain usually commences shortly after meals — ten to 
twenty minutes— but it is sometimes delayed much 
longer, even hours. It is occasionally only expe- 
rienced at night as a gnawing or burning sensation, 
which IS relieved by taking a small quantity of food. 
Palpation or slight pressure, even that of the wear- 
ing apparel, may bring it on (4) Duration , — The 
pain is rarely continuous, particularly in the acute 
variety It usually lasts until the food leaves the 
stomach by the pylorus oris vomited, when it gene- 
rally disappears more or less quickly. It thus often 
lasts several hours It may occur at intervals for 
days, weeks, or months, or be entirely absent for 
like periods It gradually disappears with the cica- 
trisation of the ulcer ^AHhen the pain 1$ the most 
marked and prominent symptom it constitutes clini- 
cally the * chronic gastralgic type * There is often, in 
addition to the pain, a hyperaesthesia of the skin in 
the epigastrium, and also sometimes under the left 
breast (p. 1x42) 

Vomiting — This symptom is rarer in the acute 
than in the chronic variety It is frequently pre- 
ceded by nausea, discomfort, or waterbrash in toth 
vaneties, and it usually relieves the pain m the 
latter much more completely than in the former 
It may occur early or late in the course of the 
disease It may follow the ingestion of food imme- 
diately, or be delayed for an hour or longer In 
the former case it consists of partly digested food, 
in the latter it is more copious, liquid, and frothy 
like barm. The filtrate shows the presence of 
free hydrochloric acid (p. 1591). It is increased 
in amount in about two-thirds of the chronic cases, 
while m the remainder it is normal in amount 
except for a few cases, particularly those of marked 
anaemia, in which it is diminished In the acute 
variety there is usually no hyperacidity. The filtrate 
may also show the presence of lactic acid (p. 1593). 
The amount of pepsin is generally unaltered, though 
occasionally increased, and in a few old cases dimi- 
nished. When vomiting is the prominent feature 
it constitutes clinically the * vomiting ’ or * catarrhal 
type.* 

Hamatemesis, —This occurs in roughly one-third to 
one-half of all cases. It may take place early or late 
in the course of the disease, and with or without 
previous pain or vomiting, or any other symptom, 
(1) Source , — When small in amount the bloocl may 
come from capillanes and small vascular twigs in the 
edges and floor of the ulcer. When considerable in 
amount it always comes from eit»lon of one of the 
coronary arteries or other medium-iiced or larger 
vesicL (a) Amount,^\x!i the acute variety it is 
usually sudden and profuse— 8 to xo 01. or more 
in a few minutes— and tends to cease rapidly. In 
chronic cases the amount is liable to greater variation 
and the attacks have a greater tendency to recur. 


Usually there are several recurrences at intervals of 
a few days, and then complete cessation for some 
time. The attacks are apt to come on during diges- 
tion or exercise, and may be preceded by a feeHng 
of nausea or faintness. (3) Appearances. — It is 
generally bright red, clotted, and alkaline, especi- 
ally in the acute variety. When allowed to remain 
longer in the stomach it is variously altered by the 
gastnc 3uice, and appears dark red, or colourea like 
prune-juice or coflfee-grounds. (4) Melcena — The 
motions are black like tar This occurs with or 
without haematemesis, particularly when the ulcer is 
near the pylorus, and is present only in those cases 
in which a considerable quantity of blood passes on 
into the intestine It has always to be carefully 
inquired for, as much blood may be unsuspectingly 
lost in this way The usual indications of consider- 
able losses of blood, e g giddiness, faintness, weak- 
ness, clammy skin, low temperature, and soft, quick, 
small pulse, are observed. Two clinical types, the 
‘ acute haemorrhagic ’ and the ‘ chronic haemorrhagic,’ 
are often spoken of, in which the haematcmesis is 
the prominent feature 

The other symptoms refer to the ahmentary and 
urinary systems, and are chiefly covered by the 
dysjpeptic symptoms already mentioned. The ap- 
petite is good, but if there be pain the patient is 
afraid to eat. Thirst and constipation are common. 
The urine may contain albumoses, acetone, or 
diacetic acid The chlorides are often diminished, 
and the phosphates increased. The general nutri- 
tion may be good or much impaired (the cachectic 
type) There may be marked anaemia, amenorrheea, 
headache, and sleeplessness. 

Perforation and its results are considered else- 
where (p. 1619) 

Diagnosis — In many cases a diagnosis is easy, 
in some it is difficult, in a few it is impossible. 
Even after a careful analysis of all the symptoms, 
the case may have to be kept under observation for 
some time, before a diagnosis of ulcer can be ven- 
tured upon. None of the characteristic symptoms 
of ulcer can be absolutely relied upon, for epi^stric 
pain IS met with m several other diseases, e.g. 
astnc cancer, chronic gastnc catarrh, nervous 
yspepsia, and gall-stones; vomiting m the same 
dismes and in the gastnc crises of locomotor 
ataxia ; while hsematemesis occurs m a large number 
of both gastnc and other diseases, e.g. gastric 
cancer, gaslntis, varicose veins of stomach or 
oesophagus, passive congestion of the portal system 
from hepatic cirrhosis, pressure of a tumour, chronic 
cai^ac or pulmonary disease, or enlarged spleen ; 
toxic diseases such as yellow fever, acute ydlow 
atrophy, purpura, &c, ; constitutional states such as 
haemo^iha, &c. ; injunes to the stomach-wali $ or 
the blood may come from some posidon higher vtp 
than the stomach, e g. nose, pharynx, lung, oeso- 
phagus, &c., and flow into the stomadi si^ be 
afterwards vomited. Further, the diagnosis betweeb 
ulcer and some forms of ansemia, e.g. cblorosis anil 
pemiaous ansemia. is often difficult, and it is to be 
remembered that they may on-exist. 

Prognosis.— T he prognosis is very fevooiible, 
for probably over 90 p^ cent of all cases retovejrt 
while in the acute variety alone the pereMtagefe 
still higher. It may be taken as a fitot thift 
cases make a more unifonn leooveiy than OM 
treated outside, snd on the aveii|^ tito hbw 
cases are the more serious examples ol‘ 

A certain proportion of die cases wbiH tete the 
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hospital cured or greatly imi»oved suffer relapses 
afterwards^ which may readily yield to appropnate 
treatment on re-admission to hospital It is not 
unreasonable to think that, if the proper treatment 
were always rigorously carried out, very few if any 
would relapse. It is very rare indeed for a hospital 
case not to improvesteadily under proper treatment, 
provided the patient survives the first few days after 
admission, and it does not seem too much to say 
that all cases, with very few exceptions, may re- 
cover if proper treatment be applied early enough. 
If all symptoms have disappeared for months and 
subsequently break out again, the case is practically 
a new one and not a true relapse, even though the 
ulcer occurs at its previous site. If the ulcer be 
large, the cicatrisation will be correspondingly ex- 
tensive, and in the pyloric region especially this 
may cause trouble from pyloric obstruction long 
afterwards. This is due, however, to the anatomical 
peculiarities of the parts, and so far as the ulcer is 
concerned ought not to be considered as an imperfect 
cure. Recent advances in abdominal surgery have 
made it possible to cope with this condition with 
most gratifying success. There remain then only 
those cases in which the ulcer passes on rapidly to 
perforation or gives rise to severe and uncontrollable 
luemorrhage, and those cases which die from 
exhaustion or some rare complication. It is 
extremely difficult to arrive at an accurate estimate 
of the mortality. Of course, if over 90 per cent, 
recover, then less than 10 per cent, die, and it 
appears for many reasons prolkble that this is not 
far from the truth. Most of the statistics on this 
point are too old to be reliable, for it is obvious 
that the advances in recognition and treatment, 
which have been made within recent years and will 
we hope continue to be made in the future, must 
tend to decrease the mortality from all these sources. 
It is the general experience that death from perfora- 
tion is much more common than from haemorrhage, 
so that if 10 per cent, be the true total mortality, at 
least 6 per cent, must be put to the credit of per- 
foration, and not more than 3 per cent, to hsemor- 
rh^e. Even 3 per cent, is probably too large, for 
it is the universal experience that haemorrhage is 
very rarely suddenly fatal, and under the present 
improved methods of treatment it is likely to be 
almost always successfully controlled in the further 
progress of the case. 

Treatment. — Medical. — Medical treatment is 
all that is necessary in the great majority of cases. 
It aims at giving the stomach as much rest as 
possible, and may be considered under the heads of 
rest, diet, and drugs. It is impossible to lay down 
general rules to suit all cases, and modifications 
must be made to suit individual mculiarities. 
Patience is the ke^ote of success. The slightest 
return of untoward symptoms requires immediate 
attention, and a rigorous continuance of appropriate 
treatment. The treatment should last on the 
average at least three months — in the very chronic 
cases much longer, a year or more— and should in 
all cases be continued for Aiimy weeks after all 
symptoms have disaf^pearedlv 

/ies^ is best obtainra in hbd, and at least the first 
fortn^bt should be spent entirely there. It is 
advisable for most cases to keep their beds still 
longer, three weeks or more, and sonietimes during 
^thc greater part of the treatment. The recurrence 
of active symi^ms should always be followed by a 
.period of rest in bed. This procedure ought to be 


rigorously enforced whenever it is possible, and 
relaxed only in exceptional cases. 

Milk is the ideal diet, and it should be 
carefully tried in all cases. It is a favourite plan 
with many to give 5 oz, every hour for the first 
three days, then 10 oz. every two hours for the 
next week or so, and then gradually increase it. To 
find out what suits each case is far better than to 
follow any rule. Proceed cautiously at first, and 
aim at reaching doses of 10 to 15 oz. four times 
daily at four-hourly intervals as soon as possible, 
remembering carefully that any distension or irrita- 
tion of the stomach has to be avoided. Afterwards 
increase the quantity to between one and two quarts 
in the twenty-four hours. Each dose should be 
moderately warmed and sipped slowly, especially at 
first. Occasionally it suits better when iced. These 
milk-meals should be continued for a month, and 
as patients get tired of them they may be varied, 
after the first day or two, by alternating them once 
or twice a day with weak beef-tea, Leube’s, Lie- 
big’s or Valentine’s meat-juice, Carnigen, a good 
beef-powder, or somatose, either by themselves or 
added to the milk. It is advisable also to add 
a little lime-water or a pinch of bicarbonate of 
sodium to the milk to prevent the formation of 
large masses of casein and favour digestion. 
Barley-water, rice-water, oatmeal or oat-flour water 
added to the milk varies the flavour and increases 
its digestibility. An egg beaten up in milk may 
be tried at the end of the first week, and given once 
or twice daily thereafter, or a little Benger’s food or 
ground rice or arrowroot may be used as an alter- 
native to thicken the milk. Skimmed milk or 
butter-milk is often well borne when ordinary milk 
is not. This is also true of sterilised milk. When 
none of these is tolerated, peptonised milk should 
be given, and when all of them fail nutrient enemata 
must be resorted to. Avoid tea, coffee, and alcohol 
in all its forms. 

Nutrient Enemata. — Before giving a nutrient 
enema the bowel should be washed out with a 
quart of warm water, to which a teaspoonful of 
common salt has been added. This should he done 
twice in the twenty-four hours, and the nutrient 
enema given one hour after the injected water has 
been voided. The temperature of the nutrient 
enemata should be 100° F., and they should 
be administered every four to six hours. They 
should be about 8 to 10 oz. in bulk, but if such 
quantities are not well borne, 2 to 3 oz. may be tried. 
Thw should consist chiefly of peptonised milk or 
beef-tea, to which the yolk of one or two eggs and 
5 nains of bicarbonate of sodium or two teaspoon- 
fills of wine, whisky, or rum, if there is much 
weakness, or a few drops of laudanum, if much 
irritation, may be added. Many prefer to give an 
enema (2 to 3 oz.) of beef-tea and raw ^g with a 
little brandy. It is rarely necessary to continue 
exclusive rectal feeding longer than two to three 
days, except in insistent vomiting and after 
haemorrhage, when it may be necessary to do so for 
a week or even a fortnight. It is to be remembered, 
however, that it is a very imperfect method of 
nutrition, and a little peptonisea milk (i or 2 oe. 
firequently) oi^ht to M given bjr the mouth as 
soon as possible, and then cautiously increased 
while the nutrient enemata are gradually dropped. 

, Solid Food , — After about a month, if pain and 
vomiting have long disappeared, begin to pve solid 
food cautiously— a little bread and wk, anowioot. 



STOOLS 


STOMACH, DISEASES OP 

tapioca or sc^o, or ground rice may be given with 
the milk ; and after three or four days more a 
scrambled or softly steamed egg may be tried. 
After a week, a little grated boiled fish or chicken, 
or raw -meat pulp or scraped raw beef (the latter 
are often well borne much earlier in the treatment, 
even when a milk-diet dis£^rees) After another 
week, raw eggs or soft-boiled or poached eggs, 
sweetbreads, tripe, brains, stale brcM, thin bread 
and butter, may be given Then lamb-chops, 
mutton-chops, underdone steaks with thin thoroughly 
toasted or stale bread may be tried Then fish, 
chicken, and white meat with milk and nce- 
puddings may be allowed The patient may now 
return to his work and gradually resume ordinary 
diet, but all indigestible foods, such as cumes, 
shell-fish, vegetables (except rice), pastry, &c , 
must be avoided Any form of food, however 
simple, which the patient finds to be followed by 
discomfort, must be rigorously excluded from his 
dietary He must avoid all muscular fatigue and 
mental worry, and scrupulously continue his treat- 
ment for months after he is apparently cured. 

Drugs — No drugs exercise any influence upon 
the ulcer other than to protect it somewhat from 
the irritative action of the gastric ^uice Drugs are 
chiefly given to relieve pain, vomiting, haematemesis, 
and constipation, and to correct the anaemia if 
present (i) Pam — This usually subsides after 
a few days’ rest m bed and milk-diet, but certain 
drugs may be of much use, eg a dilute warm 
solution of bicarbonate of sodium frequently 
sipped , a little prepared chalk, spirit of peppermint, 
and carbonate of magnesium added to it increase its 
flavour and efficacy , or 30 to 60 grs of the sub- 
nitrate or carbonate of bismuth, with 15 grs of 
bicarbonate of sodium thrice daily, half an hour 
before each meal, to which may be added a little 
dilute hydrocyanic acid (3-5 ni ), or lo in. of tincture 
of nux vomica, or ^ gr. of morphine or gr of 
hydrochloride of cocaine, or a combination of them 
Small doses of opium frequently repealed and given 
by the mouth often do much go^ Very severe 
cases require morphine-injections Linseed-meal 
poultices and hot fomentations or even blisters 
over the epigastnum are often of great value in 
relieving pain, and should be used as a routine 
procedure for the first three weeks whenever pain 
IS present. When the patient cannot lie up, nitrate 
of silver IS of value in relieving pain It should 
be given in i gr doses in pill or preferably in 
solution thrice daily, and gradually increased to 
^ to I gr Discontinue it for a week during every 
month to avoid argyna. (2) Vomtimg — Rest in 
bed, rectal feeding, and bismuth and cocaine, &c., 
as above (3) Hamatemests — The patient should 
lie on his back with his head low, and should not 
move, even slightly. He should be covered with a 
light blanket and have ice applied to the epigastnum. 
No drug IS to be given by the mouth, but hypo- 
dermic injections of mor|&ne and ergotine may 
be useful. Some have found oil of turpentine 
(30 ni to 60 nt) given in capsules or as an emulsion, 
with white of egg, very valuable in severe bleeding. 
When collwed a pint or an of saline solution 
(6 paru NaCl to 1,000 parts water) should be slowly 
injected subcutaneously. Rectal feeding should hie 
exclusively employed fora time. The jiatient should 
be confinra to bra for a month after the bleeding 
has ceased. (4) This is often ireiy 

troublesome, and requires to be relieved by puigt- 
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tives for the first month at least. Enemata of so^ 
and water, of castor oil or glycerine, are to be used. 
Laxatives may be given afterwards by the mouth, 
and castor oil is W far the best. Carlsbad salts 
(NaCl I oz , NaHCO, 2 oz., Na^SO^ 4 oz.) in i- to 
2-teaspoonful doses in a large tumblerful of warm 
water every morning before breakfast, or some natu- 
ral aperient water, such as Friednchshall, &c., may 
be substituted, or alom or a little cascara sagiada 
given at night (5) Anamta, — Iron, in its scale- 
preparations, or reduced iron, or the saccharated 
carbonate, or some of its more modem preparations 
must be given, but not too soon, not until be^ng 
IS complete, as it is liable to retard recovery 

Surgical —This is required in perforation, 
haematemesis, obstruction, and complications such 
as subphrenic abscess In perforation, laparotomy 
IS performed and the perforation closed by 
suture If this be not done a fatal result is 
almost inevitable (95 per cent ) The oudook is 
better the shorter the interval which occurs 
between the perforation and the laparotomy. 
In profuse and recurnng haemorrhage the ulcer may 
be cauterised and a gastro-enterostomy performed. 
Several successful cases have been recorded. For 
obstruction and gastric dilatation, divulsion of the 
pylorus, pyloroplasty, or gastro-enterostomy may 
be resorted to R. F. C. Leith. 

STOMACHICS (ar/fjuaxof, the stomach). — 
Synon Fr Stomachtques ; Ger MagenmitteL 

Definition —Substances which increase the 
functional activity of the stomach. 

En u M ERATION — The most important stomachics 
are alcohol, acids, alkalis, aromatics, arsemc, 
bitters, pepsin, and strychnine or nux vonmea. 

Action —Some stomachics, such as alcohol and 
dilute alkalis, increase the secretion of gastnc 
juice , possibly also bitters, and small doses of 
arsemc Dilute acids, given after meals, and pepsin 
supply the essentials of gastnc juice when secretion 
IS deficient. It is not impro^ble that the peri- 
staltic movements of the stomach are increased by 
strychnine and nux vomica. We want expenmenis 
on the action of drugs which increase absorption. 
It is also probable that some of the good results of 
bitters are due to their preventing abnormal pro- 
cesses of fermentation in the stomach 

T. Lauder Brunton. 

STOMATITIS (aW/ao, the mouth). — Inflamma- 
tion of the mouth. See Mouth, Diseases ot 

STONE. — A popular name for calculus. Su 
Calculi , and Concretions 

STONE . GRINDER’S PHTHISIS. — 5 m 

Pneumoconioses 

STOOLS —Synon, : F«eces; Motions ^ Ft. 
Excriments ; le$ Celles ; Ger. StuAJIgange ; iWliWr. 

Introduction —An examination of the fieoes 
frequently affords valuable evidence of the oondittoii 
of the or^ns engaged in the process of dkestfon, 
and furnishes important data on which to round a 
diagnosis and surest a rational treatment. Not 
only may structural chanra in the alimentaiy tnet 
be discovered, but also the completeness of aotte 
of the various digestive juices m tecognisedw ^ 
with the examination of the xemd soessHotti a 
previous knowledge of the healthy chainelm bf 
the fieoes is an essential : this beii^ giaiil4^.llit 
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investigation may be pursued on the same lines in 
both cases, as regards the general, microscopical, 
and chemical characters. Since, however, the cha- 
racters of the foces are much more directly depen- 
dent on the ingesta, their examination cannot so 
valuable an index of tissue-change as is that of the 
urine. 

1. Physical Examination. — i. Quantity. — 
This is extremely variable. Taking the normal 
average for an adult to be about 5 ounces daily, it 
may vary firom 2^ to lo^ ounces. The quantity 
would seem to bear no relation to the sue or weight 
of the individual, but is rather influenced by the 
quantity and kind of food taken, and by the activity 
of the secretions of the alimentary canal. With an 
average diet, it is estimated that the fceces form one- 
seventh to one-eighth of the weight of the ingesta. 
As a rule, the amount is increased by a vegetable 
diet. In children it would seem the total daily 
amount is relatively slightly greater, while in old 
age there is an absolute diminution. When in 
disease the quantity is increased, it is chiefly that 
of the fluid TOrtion, while a diminution affects both 
the solid and fluid p^ts. The writer has noticed a 
class of cases of intestinal derangement characterised, 
among other symptoms, by the daily passage — 
especially in the earlier hours of the day — of several 
very large pultaceous stools, amounting to a total 
quantity several times in excess of the normal, and 
this without a large ingestion of food j the lower 
part of the ileum, the caxum, and the ascending colon 
appear to be in a condition of chronic catarrh in 
these cases. Tea is said to diminish the quantity 
of the faeces (Chambers). Constipation ; and 
Dia&rucea. 

2. Consistence and Appearance. — De- 
partures from the normal cylindrical shape are fre- 
quent, and depend very much on the existence of 
constipation or diarrhoea. In infants the evacua- 
tions ^ould be unformed and of a pappy consis- 
tency. The contents of the bowels pass from a 
semi-fluid condition in the ileum to the firmer state 
in the colon, mainly firom an absorption of fluid 
constituents ; should there be any delay in the 
passage the motions are liable to ^come hard and 
nodular (scybala), and this condition may occasion- 
ally be extreme, the faeces having all the appearance 
of sheep^s dung, and being passed with considerable 
pain. Certain drugs, such as vegetable astringents, 
and many preparations of iron, bismuth, or lead, 
tend to make the faeces hard and firm. On the 
other hand, an increased peristalsis is associated 
with motions of all d^eesof fluidity. This is very 
marked in the various forms of irntation to which 
the intestinal mucous membrane is liable, from the 
simple effects of a saline purge to the extreme con- 
ditions of ulceration, as in typhoid fever or dysen- 
tery, The rate of passage of the intestinal contents, 
together with the amount of intestinal seaetion, 
are the conditions determining the various d^ees 
of consistency of the stools designated 1^ the terms 
‘scybalous,* ‘formed,’ ‘ semi-fixmed/ ‘pultaceous,* 
‘loose,* and ‘fluid.* 

The existence of haemorrhoids, rectal growths, or 
sm enlarged prostate, may be recognised by groov- 
ings and marks on excrement. It is very 
common in cases of stricture of the colon to And the 
motions flattened and ribbon-l^e, of as cylinders 
much contracted in diameter. Such appearances, 
however, axe by no means constant, for it has been 
clearly shown that a consideiable stricture, even as 


low down as the junction of the sigmoid flexure and 
rectum, may co-exist with motions of normal ap- 
pearance, the faecal matter becoming remoulded below 
the seat of constriction. But the invariable occur- 
rence of such contracted motions is strongly in favour 
of strictwe. Occasionally, as in psilosis intestini, 
the motions are passed in a fermenting condition, 
presenting a frothy brown or yeast-like appearance, 
and containing sarcinae, similar to certain vomits. 
Sgg Psilosis. 

3. Colour. — This is dependent on stercobilin, 
which is regarded as identical with hydrobilirubin 
(urobilin), a derivative of bilirubin ( C..H„N, 0 ,), 
the chief bile-pigment, and is subject to considerable 
variation even within the limits of health. The 
usual brown colour becomes much darker if the 
faeces be long retained, or with an exclusive meat- 
diet ; pale yellow with milk-food, as seen in 
infants ; while it tends towards a greenish tint 
when vegetables form the bulk of the food. 

Unaltered bile-pigment is never found in healthy 
stools. The conversion of bilirubin into stercobilin, 
regarded by MacMunn as a process of intermediate 
oxidation, normal^ commences in the first part ot 
the colon ; but if from any other cause— such as the 
use of aperients or ulceration or other affection of 
the bowels — the intestinal contents be hurried along 
and a dianhoea established, then bile- pigments, 
as such, may be found in the motions, causing the 
bright yellow colour of the well-known ‘ bilious 
stool,* and often leading to much smarting of the 
anus when voided. In dysentery, the presence of 
bile in the motions is frequent, especially staining 
the mucus which is so abundant in the motions of 
that disease ; globules of mucus from the small in- 
testine, similarly coloured, may be seen in the 
stools of typhoid fever. Other constituents of the 
feeces, such as the shed intestinal epithelium, may 
also 1^ stained with unaltered bile under the same 
circumstances. 

It is noteworthy that the meconium contains a 
considerable amount of the normal bile-pigmciits, 
bilirubin and biliverdin, but no stercobilin. 

The principal alterations in the colour of the 
stools are — 

(a) /^a/g and colmrUss stools , — ^All degrees ot 
deficiency of colour may be met with, producing 
the so-called * clayey * or * putty-like * stools. This 
condition is seen in its most marked degree when 
the bile is absolutely excluded firom the intestine, 
as by an impacted gall-stone ; the motions being 
unformed, lumpy, ‘ porridge-like,’ or scybalous, and 
almost or quite colourless, frequently, however, 
accompanied a small quantity of distinctly bile- 
coloured fluid, which is secreted by the mucous 
membrane of the bowel from the bile-laden blood. 
The causes of pale stools when there is no such 
obstruction to the bile-flow are varied and not 
always apparent. In children the explanation is 
sometimes to be found in the presence in the 
motions of a large proportion of undigested fist 
(derived firom the milk-ibod) ; in various anaemic 
states the fundamental deficienc}^ of blood-pigment 
appears to be the cause, and this may account for 
the firequeot occurrence of this condition in rickets. 
But there remain mimy cases in which such expla- 
nations do not apply, and for which the cause can 
only be definitely ascertained when we know more 
certainly than we do at present what becomes of 
the bile as regards its reaosorption and decomposi- 
tion in the intestine. The occurrence of colourleft 
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or clay-coloured stools in cases where there is no 
perversion of the biliary secretion or of its discharge 
into the duodenum, but where disease of the 
pancreas has been proved to exist, has suggested 
* that the formation of the colouring-matter of the 
faeces depends on the mutual reaction of the bile 
and pancreatic fluid, under the influences met with 
in the intestinal tract ; ’ though what the nature of 
this interaction is remains unexplained [see Pan- 
creas, Diseases of), A remarkable case which 
was under the writer’s care would tend to show that 
the production of clay-coloured stools, in cases 
where the bile reaches the intestine and there is 
no jaundice, is due to some interference with those 
changes in the bile which normally take place in the 
first part of the colon The patient died from the 
remote effects of an accident in which he had been 
severely squeezed between the buffers of a train ; 
for several months previous to death he suffered 
from constant diarrhoea, the motions being in- 
variably copious and quite colourless Post mortem^ 
the caecum was found to be represented by a quantity 
of inflammatory fibrous tissue involving the adja- 
cent parietes, excavated in which were a senes of 
irregular spaces and channels outside the pentoneal 
cavity, by which continuity was maintained be- 
tw een the ileum and ascending colon ; down to 
the end of the uninjured ileum the bowel-contents 
were of normal condition and colour (the paUent 
taking almost an ordinary diet) and contained bile, 
but in the colon they were colourless, as voided, 
while in the segment of mesentery corresponding to 
the caecum and commencement of the colon, the 
lymphatic vessels were outlined by black pigment, 
presumably due to absorption of the biliary colouring- 
matter from the damaged portion of the intestinal 
canal. Further support for this view is to be found 
in the character of the motions met with in psilosis 
of the intestine, they being large, formed, white, 
and acid in reaction. See Psilosis. 

(;8) Black stools , — This condition is well marked 
when blood has escaped into the stomach and passes 
through the bowels The haemoglobin is decom- 
posed by the gastric juice, and its constituent iron is 
converts into the black sulphide by the sulphuretted 
hydrogen present in the intestines Such stools 
may look like tar ; or if they have been long re- 
tained they become hard and almost coke-like m 
appearance [see MeL/ENA). Iron, bismuth, or 
charcoal taken internally will similarly colour the 
feces ; but if they are taken in only small quanti- 
ties the motions are slaty rather than black. 

(7) Green stools —These are of frequent occur- 
rence in children, and seem to be due to the presence 
of biliverdin (CiyH^N^O^), an oxidation product 
of the biliary colouring - matter, bilirubin, which 
under normal circumstances is reduced ; and it not 
infrequently results from a dose of calomel, which 
prevents the reduction taking place. 

(9) Certain articles of diet and drugs are liable 
to colour the feces more or less distinctly. Thus 
spinach, coffee, claret, and logwood impart to the 
excrement their characteristic tints ; rhubarb, senna, 
and santonin cause a bright-ydilow colour; and 
much cocoa may make the stools grey. 

4 . Odour. — The characteristic odour of the 
feces is chiefly due to certain substances, especially 
skatol, and to a less degree indol, develop during 
the pancreatic digestion of proteids, ana partly to 
mciil secretions from the glands of the colon. 
Impaired intestinal digestion; pardcularly, It would 


appear, if there be any abnormal bacillary acdon, tS 
apt to cause foetid stools, but this effect is very vari- 
able. Absence of bile from the alimenta^ canal, 
by interfering with the pancreatic digestion} and 
also by the want of its own special antiseptic power, 
is often, but not always, accompanied by very ill- 
smelling motions In certain diseases of the colon, 
as dysentery, the evacuations are of a most foul 
and acrid character, owing to putnd changes in the 
sloughs thrown off from the ulcerated bowel. In 
children, the alvine discharges are frequently offen- 
sive from errors in diet, and emit a peculiar sour 
odour 

5 Reaction — The reaction of the feces m 
health may be slightly acid, or slightly alkaline. 
This variability is due to the nature of the food, 
and still more to the extent and character of the 
changes in the colon. The stools in some diseases, 
as typhoid fever, are distinctly alkaline, and in 
others, as infantile diarrhoea, markedly acid; the 
colourless stools in obstruction of the bile-duct are 
also very acid from a large excess of free fetty acids. 

6 Foreign Bodies —By inspection of the 
evacuations we may discover — 

[a) Substances accidentally swallowed, such as 
coins, pins, &c. 

[b) Indigestible food-residua^ such as fish-bones, 
the stones, skins, and peel of fruits, fig-seeds, the 
ligneous grit in pears, &c Small seeds and par- 
ticles of vegetable tissue, if long retained m the 
canal, may become encrusted with hme-salts, and, 
if abundant, form what has been called intestinal 
sand (sable intestinal) See Concretions. 

(^) Undigested foody that is, portions of food that 
have escaped digestion In certam severe disturb- 
ances of the digestive functions some of the food 
may be passed scarcely, if at all, altered, and may 
be easily recognised This condition, known as 
‘ lientery,’ is especially prone to occur in the intes- 
tinal catarrh of young children during dentition. 
Curdy lumps denved from milk, and consisting of 
undigested masses of coagulated casein entangling 
fat, are often met with m infantile diarrhoea. * On 
a moderate diet unaltered proteid is never found * 
(Halliburton) 

(d) Fat —This special element of the food may 
occur in the motions in such quantity and in such 
forms as to require separate mention. Anything 
more than a trace m the feces is to be regarded a$ 
abnormal, and as the expression of a foilure in its 
digestion or absorption. This may be due to an 
excessive ingestion, as may occur in a milk-diet, or 
where undue quantities of olive or cod-liver oH are 
given for medicinal purposes ; or to a defiaenc^ of 
the digestive fluids, especially the pancreatic jmce. 
The presence of fot in the stools has long beds 
known as a diagnostic sign of pancreatic disease [sei 
Pancreas, Diseases of), and is of not infrequent oe« 
currence in diabetes. In those morbid states dbiuae* 
tensed by extensive destruction of the epitheliii|iMjif 
the small intestine, fat may appear in the mtmm 
from not being absorbed, altnough the auantity 
taken may be but moderate, and the comHoons Ife 
its digestion ummpaired. 

The form in which fatty matter appears in 
stools IS very variable, and much depends upon 
kind of fiat taken. Masses of almost pipe m iMMi^ 
be found ; or lumps of grea^-looking sphsCMpesiy 
consisting mainly of crystals of the frdlf 
or compounds of these with eertiqr heeS^ 
ing soaps, may be met with, OcxasloEiisiy^ ^these- 
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substances may be voided in cylindrical form, which 
has been compared to macaroni. 

{g) Mucus . — The amount of this substance in 
normal feeces is quite inappreciable, but in catarrhal 
and other inflammatory states of the lower end of 
the ileum and colon it is formed in considerable 
quantity. Its disposition in respect to the f^cal 
matter is, to a great extent, diagnostic of its site of 
production. Thus in catarrh of the ileum, with the 
veiy bulky stools above-mentioned, it w intimately 
diffused through the fseces in microscopic particles ; 
in the motions of typhoid fever, bile-stainea globules 
of mucus may be seen with the naked eye. It may 
be taken as a general rule that the more distinctly 
separate the mucus is from the excrement, the lower 
down in the bowel does it come from. When it 
occurs in masses adherent to or apart from the faecal 
matter, it comes from the sigmoid flexure or rec- 
tum ; while from the upper part of the colon the 
mucus appears as fair-sized globules mixed with the 
stool, in dysenteric inflammation and ulceration 
of the colon the mucus frequently forms discrete 
rticles, which have been compared to grains of 
iled sago or to frog-spawn, and may mixed 
with pus and blood. 

(/) Blood .— voided per anum presents 
very different appearances according to its source. 
When coming from the stomach or upper part of 
the intestine it is much altered, being black and 
tarry {see Mel^ena). Even when recognisable as 
blood, there is a considerable ran^e of variety in 
colour, as well as degree of admixture with the 
frecal matter. On the one hand, it may be passed in 
a perfectly pure state, Quite free from foreign matter, 
as would be the case when the bleeding took place 
from an eroded vessel low down in the bowel, or 
even as hi^h up as the ileum, provided the quantity 
were considerable, and it were discharged imme- 
diately after its escape. Practically, the purer and 
brighter the blood, the lower down is its source. 
Or it may occur as a brownish-red material tho- 
roughly mixed with the fseces, and then comes from 
the commencement of the colon or small intestine ; 
or streaks or smears of blood scarcely altered in 
appearance, with or without mucus, and attached 
to the surface of the motion, surest a lesion in the 
lower part of the colon and rectum. The blood, 
from internal piles or extreme congestion of the 
venules of the rectum, has a characteristic purplish 
tint, and is frequently passed quite free from len- 
ient matter. See also p. 789. 

{g) Pus. — This is not a very frequent con- 
stituent of the stools, the amount in ordinary catar- 
rhal states of the bowel being too small, as a rule, 
to be recoOTised without the microscope. In 
dysentery, however, the quantity is greater, and 
pus then becomes a prominent feature in the mo- 
tions. When Urge quantities are passed, the 
source is usually an abscess which has burst into the 
canal. 

(h) Entozoa, such as segments of tonia, the 
various round-worms, or the contents of hydatid 
cysts that may have burst into the canal, may 
be present in the faces. 

(#) Miscellaneous , — Under this bead may be in- 
cluded gall-stones ^ intestinal concretions., mucous or 
mem^asunss casts of the intestines (pp. 254, 795), 
portims of bowel sloughed of from intussusception 
(p- 7®3)» ^ of new-growths &rc. 

It MIcpotoopioal Examination.--^^ pp, 

800, 121. 


III. Ohemloal Examination. — It is seldom 
if ever that such examination furnishes evidence of 
primary importance, as does analysis of the urine. 

The food is of course the main source of the con- 
stituents of the faeces, a few only of these components 
being derived from the bile and other digestive 
secretions. The shed epithelium and detritus from 
the intestinal mucous membrane form, however, no 
inconsiderable share of the bulk of the freces. 

For the chemical processes— often elaborate — 
required for their detection, reference must be made 
to standard works on physiological and pathological 
chemistry. 

1. Phenol (QHjOH), indol (CjH,N), and skatol 
(C,H„N) are normally formed in the intestines 
during the pancreatic digestion of proteids. A con- 
siderable proportion of these substances is absorbed, 
and, undergoing various chemical changes, is eli- 
minated in the urine ; but a considerable amount of 
each also leaves the body in the faeces, where they 
may be separated and detected by appropriate re- 
agents. To skatol the odour of the freces is mainly 
due, and it is said by Brieger to be absent from the 
evacuations of typhoid fever. 

Leucine and tyrosine, which are also derived from 
the proteid elements of food by tryptic digestion, 
are not found in the freces in health, though of fre- 
quent occurrence in the stools of various conditions 
of diarrhoea, especially cholera. See Leucine ; and 
Tyrosine. 

2. Two bodies— excretin and stercortn—hd.\e 
been described as characteristic of the freces, but 
their existence is doubtful. They are non-nitro- 
genous, trystallisable, non-saponifiable bodies, 
differing in their crystalline form, and their solu- 
bility in alcohol and ether. They appear to be 
closely related to cholesterin, with which in many 
points they agree. It is said that when the bile 
which normally contains cholesterin is prevented 
reaching the intestines, neither of these bodies occurs 
in the freces ; and that they are also absent, being 
replaced by cholesterin, in the meconium, and in 
starving and hybernating animals, when there is no 
obstruction to the bile-flow. Flint considers about 
ten grains per diem to be the average amount of 
stercorin, and the excretin of Marcct to be about a 
fifth of that Cholesterin itself, except in very small 
quantities, cannot be regarded as a normal con- 
stituent of the feeces ; but the precise significance 
of its occurrence is uncertain. Its chief source is 
the bile, and only a small quantity comes from the 
food. See Cholesterin. 

3. Fatty Acids, Fats, and Soaps.— Various 
members of the fatty -acid series, such as acetic, 
butyric, caproic, valerianic acids, and the higher 
terms, oleic, palmitic, and stearic, only occur free in 
minute proportions, in ordinary circumstances, but 
the latter are readily increas^ to considerable 
amounts when the alkaline secretions of the liver 
and the pancreas are prevented from entering the in- 
testines. The presence of neutral fats in the excre- 
ment may be taken to indicate that there has been 
excessive ingestion or a diminished digestion, since 
under ordinary circumstances they would ab- 
sorbed, When occurring in considerable amount in 
the stoola they producf the so-called * fat-diarrhoea,^ 
described in various dyspeptic states. The soluble 
sodium- and potassium-soaps ordinarily formed by 
the ingested frUs with the bile ana pancreatic 
juices should be in great part taken up by the 
lacteals ; but fats, meeting with any calcium- or 
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magnesium -salts that ma^be present in the alimentary 
canal, form with them insoluble hard soaps, which 
are passed in the fceces 

4 Salts — These are but in small amount, and 
are chiefly the earthy and triple phosphates, with 
small quantities of iron and silica ; there is in health 
a marked absence of chlorides. When the stools 
are very alkaline the triple phosphates may be very 
abundant, as in typhoid fever ; and in cholera- 
discharges the whole amount of salts is largely 
increas^, there being nearly an ounce in every 
hundred fluid ounces of evacuation, a large propor- 
tion of which consists of chlorides A similar excess 
of these salts occurs in the stools of other diar- 
rhoeal states, with a corresponding decrease in the 
urine 

5 Pigment. — The characters of the faecal pig- 
ments have been already referred to 

6 Mucin, Albumen, &c —A very appreciable 
amount of mucin may be extracted from the faeces 
by well mixing with lime-water, and adding acetic 
acid to the filtrate 

Albumen^ as such, can scarcely be looked upon as 
a normal ingredient of the evacuations , but the fluid 
part of cholera-stools, which resembles dilute blood- 
serum in composition, contains a very appreciable 
quantity In typhoid and other diarrhceal stools 
albumen can be detected 

Peptones are not found in healthy feces, but occur 
in considerable quantities in various diseases, of 
which the most frequent are typhoid fever, dysentery, 
tubercular ulceration of the intestines, and cirrhosis 
and carcinoma of the liver 

Ferments similar in action to ptyalin and pepsin 
are described as existing in the feces, but how they 
may be modified in disease is quite unknown 

Certain of the groups of putrefactive bodies termed 
ptomaines^ such as cadaverine and putrescine, have 
been recognised in the feces See p 1333 

In ursemia and also in intestinal catarrh urea has 
been detected in the stools 

In certain diseases, especially cholera, dysentery, 
typhoid fever, intestinal catarrh, both acute and 
chronic, and to a less degree hepatic and pancreatic 
affections, the stools are more or less charactenstic, 
though the diagnosis rarely depends on their appear- 
ances alone They are described under their re- 
spective headings W H. Allchin. 

STRABISMUS — Synon . Squint; Fr. Stra- 
hisme , Ger Strabismus ; Schtelen. 

Definition — A condition in which the two eyes 
are not directed to the same point in space 

Description — .Squint is commonly either 
^l) convergent i or (2) divergent \ but (3) it may be 
complex, where there is a deviation either upwards 
•or aownwards When one eye appears to be nor- 
mally directed, and the other to deviate, it is con- 
venient to distinguish the former as the workings 
and the latter as the squinting eye. 

The extent or degree of strabismus, or, as it is 
more usually called, the magnitude of a squint, is 
expressed in terms of millimetres. In convergent 
or divergent squint it is customai^ to measure the 
distance between an imaginary vertical line bisecting 
the palpebral fissure, and another imaginary vertical 
line bisecting the pupil of the deviating eye. In an 
upward or downward squint, the distance between 
the honsontal dumeter of the pupil, and an ima- 
ginary horizontal line bisecting the palpebral fissure, 
‘Woula give the measurement required. 
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I. Convergent Squint— Tbis is teen under 
two principal forms : {a) that which depends upon 
paralysis or paresis of one of the external recti 
muscles, permitting the antagonist, the internal rec’ 
tus, to exert a preponderating influence upon the 
position of the eye ; and that which depends upon 
excessive development olhoih mtcmi, inconsequence 
of an error of refraction, whether {b) hypermetropiUy 
or fr) myopia 

(a) Paralytic Convergent Strabismus — This form 
of strabismus is met with in all degrees, from the 
slightest weakening of the affected external rectus 
to complete paralysis 

aetiology — Paralytic convergent strabismus is 
primarily a nerve-affection, in which, however, the 
muscle concerned will after a time be liable to 
undergo degenerative changes The strabismus 
Usually commences somewhat suddenly, in persons 
of adult age, and often rapidly increases in degree ; 
the paralysis, which at first was only partial, be- 
coming complete In the great majonty of cases it 
is associated with syphilis , but it is also met with 
as a result of impaired nutrition or degenerative 
change in the nervous centres, consequent upon 
anxiety or over-work In some of the syphilitic 
cases, It appears to be due to central mischief, such 
as gumma or artenal occlusion ; in others to pressure 
upon the trunk of the sixth nerve by penosteal 
thickening or other morbid growth 

Diagnosis — In pronounced cases, the diagnosis 
IS easy , and depends upon the fact that, even when 
the working eye is closed or covered, the squinting 
e>e cannot be directed outwards by voluntary effort. 
If the paralysis, although considerable in degree, be 
not complete, the eye cannot be directed outwards 
as far as usual; if the paralysis be complete, the 
pupil cannot be carried external to the middle line 
of the palpebral fissure When the affected muscle 
IS only slightly weakened, the nature of the con- 
dition may not be at once apparent from the limita- 
tion of movement , and the degree of deviation may 
be so slight that it is not easy immediately to pro- 
nounce which eye is affected This doubt may be 
removed, and the existence of pareSismade manifest, 
by the following tests The surgeon should stand 
in front of the seated patient, and should hold up 
before him, in the middle line and at a convenient 
reading distance, some small object, telling him to 
look at It steadily By his own hand, or by a piece 
of CTOund -glass, the surgeon then cuts off the view 
of the object first from one of the patient’s eyes and 
then from the other, watching their movements as 
he does so When the object is concealed from the 
squinting eye, the other one, being already rightly 
directed, will remain stationary to continue the act 
of seeing, and the squinting eye will also remain 
stationary , but when the object is concealed from 
the working eye, the other, or ^uinting ej^, being 
wrongly directed, and not receiving the image 
the (^ject upon its yellow spot, wiU make 
outward movement in order to take up^ coneet 
fixation At the same moment, the working eys, 
behind the obstruction, will execute an inwatd 
movement of somewhat greater amplitude than the 
outward movement of its feUow. Let it be sup- 
posed that there is slight weakening of the ngfit 
extemus, producing slight inversion of the ri|^l 
When the object is saeened from the rk^t the 
lefr still sees it clearly and sharply^ ana bodx <fea 

remain at rest When the ohjeit k sere^nad mm 
the left eye, the right receives the Image wfitA e 
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point of its retina mtemal to its yellow spot» and 
sees it only indistinctly. The right eye, therefore, 
makes an excursion outwards, sufficient in amount 
to bring the image of the object upon its yellow 
spot, and to enable it to see l)etter ; but the motor 
impulse by which the necessary movement of the 
external rectus is called forth is conveyed at the 
same time to the internal rectus of the left eye, as a 
result of the habitual association of the two eyes 
and cf their muscles in the act of looking towards 
the right; and the sound muscle, under a given 
motor impulse, contracts more vigorously than the 
weakened one. The result is that the excursion 
inwards of the working eye is larger than the ex- 
cursion outwards of the squinting one ; and in this 
way the fact of paresis of the right externus is ren- 
dered manifest. 

This form of strabismus is at first attended by 
distressing double vision, which often produces giddi- 
ness, but which diminishes in time, as the patient 
learns to neglect or mentally to suppress the image 
of the squinting eye. The smaller the deviation, 
the more distressing will be the double vision ; 
because, the nearer to the yellow spot the image 
of the squinting eye is, the more definite will it be, 
and the less readily will it be distinguished from 
that of the other. In cases of very slight deviation, 
the equality of the two images renders it difficult 
to tell the true from the ffilse, and leads the patient 
into frequent enor with regard to the position of the 
object looked at. 

Treatment. — The treatment of paralytic strabis- 
mus is primarily that of the syphilis or of the nerve- 
etthaustion upon which the paralysis depends ; but 
it is also necessary to endeavour to minimise the 
inconveniences of the double vision while it con- 
tinues, and to provide against permanent degenera- 
tion of the paralysed muscle from disuse. The 
former indication may be fulfilled by covering the 
squinting eye with a patch, or with an opaque glass 
in a spectacle-frame ; and, as the double vision is 
only troublesome when the eyes are directed to the 
side of the affected muscle, it is often sufficient to 
render opaque, by grinding or otherwise, the outer 
half of the glass which covers the affected eye. The 
nutrition of the muscle may be preserved, when 
the paralysis is incomplete, by systematic voluntary 
endeavours to call it into action ; these endeavours 
being made three or four times a day for a few 
minutes at a time. For this purpose, Uie working 
eye should be closed or covert, and the squinting 
eye should be directed as much as possible towards 
the outer side. When the paralysis is complete, so 
that the eye cannot be earned ^yond the middle 
line of the palpebral fissure, it may be necessary to 
exercise the affected muscle by localised electric 
currents, after the manner of Duchenne. In cases 
where there is no response to induced currents, 
those of a cell-battery will sometimes be found effec- 
tual. The exercise by electricity should be repeated 
at short intervals, such as eve^ two or three days, 
until the nerve-functibn is beginning to be restored, 
so that the muscle can again be exercised by the 
will. 

In cases of paralytic strabismus of old standing, it 
is sometimes necessary to have recourse to tenotomy 
of the contracted intemus, before the eye can Ite 
restored to its correct position. It may be laid down 
as a genetal principle that nearly every case can be 
otrea, by combined tenotomy and volitional or 
dectrtcal exercises, as long as me paralysed muscle 


will respond, in however small a degree, either to 
the will or to one form or other of electric current ; , 
but that where the eye does not move outwards in 
obedience to the will, and where neither induced 
nor battery-currents produce contraction of the 
paralysed muscle, no |;ood is to be expected from 
either operative or medicinal treatment. 

{d) Convergent Strabismus due to Excessive 
Development of both Intemu 

^Etiology. — As a result of errors of refraction, 
about 90 per cent, of this class of cases are due to 
flat-eye or hypermetropia. The flat formation of 
the eye requires, for acute vision of near objects, a 
strenuous accommodation -effort ; and this, by the 
intimate association which exists between the 
nerve-centres governing the accommodation-muscles 
and those governing the intemi, produces a corre- 
sponding effort of convergence. As soon as a child 
who is ^rn with flat eyes begins to take careful 
notice of near things, his accommodation-muscles 
and his internal recti are both called into frequent 
and energetic exercise ; and the consequence is that 
the interni become excessively developed in relation 
to their antagonists, the externi, so that the normal 
or resting position of the eyes, instead of being one 
of parallelism, becomes one of convergence. The 
result of this is that the child would receive double 
images, of equal intensity, of all objects situated either 
nearer to him, or farther from him, than the point 
at which the convergent optic axes would meet if 
prolonged. Let us suppx>se that this pjoint is one 
foot distant from the eyes ; and that the child wishes 
to look at an object which is eighteen inches dis- 
tant, He cannot do this with &th eyes, because 
the externi are unable to overcome their more 
powerful antagonists. If, however, he combines 
the right externus with the left internus, as in the 
act of looking to the right with both eyes, he be- 
comes able to fix the object correctly with his right 
eye ; and if he combines the left externus with the 
right internus, as in the action of looking to the 
left with both eyes, he becomes able to fix the 
object correctly with his left eye. But as, in either 
case, both eyes start from a position not of parallel- 
ism, but of convergence, the effort which carries the 
right eye from its convergent state to the middle of 
its palpebral fissure will carry the left from its con- 
vergent state to one of much greater convergence, 
zxiSvice versd with the left eye ; so that, while one 
eye is directed to the object of vision, the other is 
rolled far inwards. In this way, the image is re- 
ceived upon the yellow spot of the working eye, and 
upon so peripheral a portion of the retina of the 
squinting eye that it is easily neglected by the con- 
sciousness, and ceases to be a source of confusion or 
embarrassment* 

Diagnosis. — The state of things in an ordinary 
case of squint beginning in childh<^ is the follow- 
ing. Id a state of rest, as when the attention is not 
directed to any object, or during steep, or under an 
anaesthetic, the eyes are equally convergent ; but as 
soon as any object is looked at, one eyt fixes this 
object and the other rolls inwards. If the degree 
of flatness is alike in both eyes, and if the muscles 
In both are of equal power, sometimes one will be 
the squinting eye and sometimes the other ; and in 
most cases this condition obtains for a time. The 
squint is then said to be * alternating.* Generally 
speaking, however, it is for some reason easier to 
work with one eye than with the other; either 
because it is flat in a less degree, or because ita 
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accommodation-muscle or its external rectus is 
stronger than the corresponding muscle of its 
fellow ; and then this eve is used in preference to, 
and gradually supersedes, its fellow; becoming 
always the working, while that is always the squint- 
ing eye The squint is then said to be ‘per- 
manent.* 

Treatment — It would appear at first sight, 
from the rationale of the affection, that the squint 
which depends upon flat-eye could always be pre- 
vented, or even cured, by the habitual use of con- 
vex spectacles j but, as a matter of fact, the balance 
of power between Ae cxterni and the interni be- 
comes deranged at so early a period of life that 
spectacles could not be applied until too late. In 
every pronounced case of strabismus it is necessary 
to perform an operation ; and the only question to 
be considered is that of the nature of this operation, 
and of the time most favourable for its perform- 
ance 

In determining this question, the points chiefly 
to be taken into account are the state of vision, the 
balance of muscular power, and the age of the 
patient When a squint becomes permanent, the 
vision of the habitually squinting eye frequently be- 
comes impaired, apparently as a result of the con- 
tinued mental suppression of the image which it 
receives, and in a person who is suffered to grow 
up to adult age squinting, this impairment of vision 
oUen falls little short of olindness, and admits of no 
remedy No change is discoverable, generally 
speaking, by the ophthalmoscope ; but the power 
of responding to impressions upon the retina seems 
to be lost On the other hand, as long as the 
squint IS alternating, and each eye is used by turns, 
the sight does not usually suffer 

The immediate effect of tenotomy of one or both 
interni is to release the eyes from their position of 
enforced convergence, and to diminish the power of 
the interni to rotate them inwards. The divided 
muscles soon acouire new attachments farther back 
upon the eyeball than their former ones, so that 
their power is permanently diminished, and this 
diminution may even be in excess, so as to leave an 
undesirable preponderance of the externi, and a 
corresponding tendency to eversion The surgeon, 
even oy the best planned operation, cannot abso- 
lutely determine me future position of the eyes. 
That determination has to be effected by the muscles 
themselves under the guidance of vision ; and a per- 
fect result after a squint-operation, by which is 
meant the restoration of parallelism when at rest, 
without impairment of the power of volitional con- 
vergence, can only be obtained by an instinctive re- 
arrangement of the muscular forces concerned, a 
rearrangement mainly brought about by efforts to 
avoid double vision, which is often the immediate 
result of an operation. While, therefore, it is 
always possible to remove by tenotomy a coarse and 
manifest malposition, it is only possible to command 
a perfect result when the recti muscles are well- 
developed, when the acuteness of vision is equal or 
nearly so in the two eyes, and when the power of 
attention to visual impressions is sufliaently active 
to render double images distressing. The muscular 
development and the power of attention are both 
deficient m early childnood ; and hence, so long as 
vision does not suffer, it is better to defer operaUng 
for squint until about eight years of age. As long 
as the squint is alternaUng, mere is no fear that the 
vision unll suffer, aqd it is then safe and desirable 
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to wait ; but as soon as the squint becomes pertna* 
nent, it is necessary to test the vision of the squint* 
ing eye from time to time, and to provide for this 
eye being exercised every day, by keemn^ the other 
closed or covered for short ^nods. If, in spite of 
such exercise, the vision of the squinting eye is 
found to be undergoing progressive deterioration, 
an operation should be performed without delay, at 
however early an age ; and the parents should be 
warned that it may perhaps be necessary, for the 
attainment of perfect harmony of movement between 
the two eyes, to operate again at some future time. 
Of late years many surgeons have preferred in- 
creasing the power of the externi by bnnging their 
attachments nearer to the cornea, to the older 
operation of tenotomy ; but so much of the effect 
will depend upon the skill with which either opera- 
tion IS performed that it is impossible to lay down 
any general statement of their relative advantages. 

It will sometimes happen that a child is fiwt 
brought for advice at an earlier age than eight, in 
whom the squint has already become permanent in 
one eye, and in whom the vision of that eye has 
already begun to suffer In such cases it ij best to 
devote a few weeks to endeavours to improve the 
vision of the squinting eye by corapulsoiy exercise ; 
and, if these endeavours should be in any degree 
successful, to continue them as long as improvement 
under their employment is perceptible. If no im- 
rovement should be produced, an operation should 
e performed without further loss of time, 

{c) The Convergent Squint of Short-sighted 
People — This is not a very common affection, and 
depends upon the fact that, spectacles to afford dis- 
tant vision not having been worn, the externi, 
which produce the approximate parallelism of the 
optic axes required for distant vision, have not been 
exercised ; while the interm have been constantly 
exercised in producing convergence for the vision of 
near objects The former muscles, therefore, have 
been suffered to fall into a condition of feeble-, 
ness from disuse, while the latter have undeigone 
abnormal development In such cases the eyes are 
usually equally convergent, such a position giving 
single vision of near objects , while aouble vision m 
distant ones is not irksome, on account of the indis- 
tinctness with which they are seen 

Treatment — When the convergent squint of a 
short-sighted person is of small mi^itude, it may 
sometimes be cured by wearing glasses which cor- 
rect the short-sight for distance, and call upon the 
external recti to take up their proper faction. 
More frequently, however, they mil to respond ; 
double vision is produced ; and tenotomy or ad- 
vancement, followed by the use of spectacles, is 
required. Such cases usually turn out perfe^y 
well 

2 Divergent Squint.— This is nearly always 
a consequence of defecuve vision of the squinting 
eye, which wanders outwards for want of gttidaactt 
from visual impressions. It may also follow 
unskilfully performed or excessive operations for the 
cure of convergent squinL 

Treatment. — The operation for divergent aquint 
IS not a mere tenotomy, W req|aires the shorteniitf 
of the internal rectus of the squinting eye, or its 
vancement to a point of attachment nearer to Um 
corneal margin ; and the results of such an opeiatfoii 
are less unoer command than those cf tenptRnnjf. 
The muscle may not attach itself finnly Iti tHhcif 
position, or the connectiiig medium WHf i t K CB d l 
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after a short time. The operation may be under- 
taken more hopefully, the better the vision of the 
divergent eye ; and it is often very successful. It is 
neve^eless most prudent, in every instance, to 
prepare the patient for the possibility of failure, or 
of only partial success. It is in no case likely that 
the defect will be increased by failure of the opera- 
tion j and, as the chief motive for its performance 
is usually the improvement of appearance, it may 
be undertaken with propriety in almost every case. 

3. Complex Squint.— The forms of strabismus 
in which the deviation is either upwards or down- 
wards are not sufficiently numerous to be brought 
under general rule. They depend either upon spasm 
of the muscle producing the deviation, or upon 
paralysis or paresis of its antagonist ; and every case 
must be investigated and treated u^n its merits, by 
tenotomy or electrisation, or both combined, ac- 
cording to the particular circumstances. Various 
irregular forms of strabismus are also seen, in the 
course of certain acute and chronic diseases of the 
nervous system, which entail loss or impairment of 
muscular co-ordination, such as meningitis and tabes 
dorsalis but such forms are usually easily to be 
distinguished as symptoms of the general disorder, 
requiring no treatment or consideration apart from 
it. In chronic diseases, such as tabes dorsalis, it 
may be conducive to comfort to exclude the paint- 
ing eye from vision, for the purpose of obviating the 
inconveniences incidental to double images. 

R. Brudenell Carter. 

STRANGULATION (stran^th, I choke).— 
In pathology this term is employed to express either 
the process or the condition of constriction of a tube 
or pMicle, when it is so complete that the passage 
of the contents, or the circulation of the blood, is 
prevented. See Hernia ; Intestinal Obstruc- 
tion ; and Ovaries, Diseases of. 

STRANGULATION as a Mode of Death 

{strangulo, I choke). — S ynon. ; Fr. Strangula- 
tion ; Ger. Erwurgung. 

Definition. — The act and the effect of con- 
striction of the neck and air -passages by means of a 
ligature or of manual pressure (throttling). Death 
results essentially from asphyxia. 

i®TlOLOGY. — Strangulation is chiefly homicidal, 
but it may be suicidal or accidental. Accidental 
strangulation may occur in a variety of ways, as in 
the case of a child by tightening of a cravat round 
the neck, from the end catching in the wheel of a 
perambulator ; in the case of a drunken woman by 
flxation and tightening of her bonnet-strings ; and 
in the case of a cripple by a rope attached to a 
weight accidentally booming tightened in front of 
the neck. 

It was at one time doubted whether suicide could 
be effected by strangulation, owing to the fact that the 
hands relax when insensibility comes on, rendering 
it impossible to keep up sufficient tension on the ends 
of the ligature. But when the ligature is wound 
more than once round the neck, or some method is 
adopted by which the ligature can be tightened like 
a tourniquet, as by the insertion of a piece of stick 
which catches behind the ear or elsewhere, it is 
quite possible ; and numerous instances are on 
record of suicide so effected. In most cases, how- 
ever, the presumption is in favour of homicide, and 
in all cases of strangulation by manual pressure this 
may be looked upon as certain. 


Signs. — In addition to the general indications of 
asphyxia {see Asphyxia) there are special signs of 
strangulation which Vary with the degree of force 
employed, and the amount of resistance offered by 
the victim. 

To strangle an individual of normal strength, and 
in full possession of all his faculties, is barely pos- 
sible, without causing evident signs of violence on 
various parts of the body. The existence of injuries 
of this kind is valuable evidence of the mode of 
death. Very often cranial injuries are found, from 
the individual having been first knocked down by a 
blow on the head. Ecch)mtioses, abrasions, and 
other signs of mechanical violence are generally 
to be found in various mrts of the body. If the 
strangulation has been effected by manual pressure, 
the front or sides of the neck exhibit bruised marks, 
corresponding to the thumb and fingers, with, per- 
haps, curved excoriations corresponding to the nails. 
The relative size of the marks produced by the 
thumb and fingers, and the direction of the nail 
marks, indicate the way in which the pressure has 
been exerted, and whether with the right or left 
hand. 

When a ligature has been employed a mark is 
left on the neck, which varies with the nature of 
the ligature and the way it has been disjwsed. 
Usually it is a transverse, shallow furrow ; single, 
double, or multiple, according to the number of 
folds ; and continuous, or interrupted in places ; 
differing from that of hanging, which is generally 
single and oblique, and higher up in the neck. 
The bottom of the groove is generally pale, and not 
parchmented as in hanging, owing to the pressure 
not being kept up so long as to lead to desiccation. 
Ecchymoses in the course of the groove are met 
with more frequently than in hanging, owing to the 
great violence frequently exerted. 

Very commonly punctate ecchymoses are visible 
on the conjunctive, face, neck, and chest. They are 
considered by Tardieu to be more frequent in strangu- 
lation than in asphyxia from other causes, or than 
in cases of over-straining, which likewise may lead to 
them. In the subcutaneous cellular tissue, and in 
the fascie of the muscles above and below the hyoid 
bone, extravasations are frequently found, as well as 
on the external surface of tne thyroid cartilage and 
trachea. The lungs vary as regards their vascu- 
larity ; but on the surface it is common to find 
pseudo-membranous patches, which are due to the 
rupture of some of the superficial air-cells and col- 
lection of air-bubbles under the pleura. In the 
substance of the lungs congested patches, or 
apoplectic extravasations, are often found, varying 
in size, according to Tardieu’s description, from 
half a franc up to a five- franc piece— extravasations, 
therefore, much larger than those usually found in 
suffocation. 

Treatment.— T he treatment of asphyxia from 
strangulation is that of asphyxia in general. See 
Artificial Respiration ; Asphyxia ; and Re- 
suscitation. D. Ferrier. 

8TRANQURY a drop; and oSpor, 

urine). —Synon. : Stillicidiun* Urlna ; Fr. Stran^ 
gurU\ Ger. Hamstrenge, 

Definition. — A' spasmodic condition charac- 
terised by a frequent and urs|ent desire to pass urine, 
which is voided in drops or in very small quantities, 
with a sense of painful spasm in the perinseum and 
anus, and often unaccompanied feeling of retieC 
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Etiology. — Strangury occurs in acute nephritis, 
in tubercular disease of the kidney, m renal colic, 
and in cases of intense congestion of the kidneys, 
however induced It is also a diagnostic symptom 
of poisoning by canthandes, either from the internal 
use of the drug, or the external application of can- 
tharides’plaster or of blistering fluid {see Cantha- 
RIDES, roisoning by) It Is also met with after 
the administration oi large doses of turpentine and 
Its allies. Many morbid states of the kidneys, 
ureters, bladder, prostate, and urethra own strangury 
as a symptom. Especially is it a symptom of acute 
inflammations of the prostate (abscess in particular) ; 
acute inflammations of the bladder ; or when the 
trigone is involved by morbid conditions, such as 
vesical calculus, growths, and tubercular disease. 
When acute gonorrhoea involves the de^ urethra, 
this symptom is likewise met with. It must 
therefore be remembered that strangury may be 
produced by any condition which, directly or in- 
directly, leads to inflammatory affections of the 
trigone, or deep urethra , and it is in this way that 
the affection accompanies stricture of the urethra, 
enlarged prostate, foreign bodies in the bladder 
introduced from without, or faecal fistula 

Apart from inflammatory causes, morbid con- 
ditions of the urine, such as are met with in the 
oxalic-acid and unc acid diatheses, may occasion 
strangury Gouty prostatitis is therefore another 
factor in its causation 

Treatment — The treatment of strangury is 
either preventive or curative If it occurs during 
the administration or other use of drugs, such as 
turpentine or canthandes, it is imperative to dis- 
continue their employment 

If we consider strangury as but a symptom of 
some other morbid condition, we must endeavour 
to remove the condition on which it depends To 
relieve the more urgent and distressing local sym- 
ptoms, we may have recourse to hot fomentations 
to the penn«um, warm sitz-baths, suppositones of 
morphine and belladonna, or the cautious use of 
hypodermic injection of morphine 

John Harold 

8TRATHPEFFER, in Ro88-8h I re.— Sulphur- 
waters See Mineral Waters, 

STREPTOTHRIX - INFECTIONS — The 
Streptotnchece are a group of micro-organisms, the 
exact position of which has given rise to some con- 
troversy They seem to be somewhere intermediate 
between the fission -fungi or true bactena, and the 
moulds, having probably a nearer aflSnity to the 
latter, among which they are placed by some wnters. 
The genus itself has had various appellations, e g 
streptothnxy cladothrix^ acHnomyces, oospora. They 
are characterised by forming a network or mycelium 
of tangled filaments ; these undergo true, though 
not (uchotomous, branching. Spore-formafron 
occurs, and in the tissues the more or less spherical 
nodules of the growth are often encased at their 
penphery within a palisade of radially disposed club* 
shaped structures, which are the swollen termina- 
tions of die mycelial filaments, and which in some 
instances seem to divide transversely and to form 
spores. 

The best-known member of the group is the or/i- 
mmyees or * ray-fungus * {see Actinomycosis), of 
whi^ there seem to be several varieties or species. 
Another well-known condition due to a strepiethrix 
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IS the white variety of mycetoma or maduradisease^ 
See Mycetoma. 

The streptothrix-infectlons in their clinical charac- 
ters generally resemble tuberculosis, from which 
they can be distinguished only by a micrOscopicaf 
or bacteriological examination of the tissues or dis-. 
charges ; hence it is not unlikely that they are of 
more frequent occurrence than has hitherto been 
supposed Sooner or later chronic suppuration 
usually occurs Flexner has described a case m 
which the clinical signs and sjrmptoms were those 
of pulmonary tuberculosis 

Rarely, certain bacillary infections seem to form 
nodules with radiating filaments and clubs at the 
periphery. R. T. Hewlett. 

STRICTURE {sirttt^o, I bind) — A contraction 
of a tube, duct, or orifice, for instance, of any part 
of the alimentary canal, or of the urethra See 
Urethra, Diseases of. 

STRIDOR STRIDULOUS {strtdeo, I creak). 
Stridor is the name given to a peculiar noisy form 
of breathing, produced m the larynx, trachea, or 
main bronchus , varying greatly in its character 
— being either harsh, musical, or crowing ; and due 
to various forms of obstruction The terra stnduleus 
IS applicable to the respiration, the cough, or the 
voice, when they possess the characters of stridor. 
See Croup ; Larynx , Pneumogastric Nerve ; 
Trachea ; and Voice 

STROKE — A popular synonym for an attack of 
apoplexy or sudden paralysis. It is also used in 
the compound words, sun-stroke^ heat-stroke^ and 
lOtnd-strokey to indicate severally the sudden effects 
of these agents 

STRONGYLUS {vrpoyyiKosy cylindrical). — 
Synon Fr Strongle , Ger. Palltsadenwurm — 
genus comprising many species of neroatoid worms. 
See Entozoa 

STROPHULUS — The term is applied to aform 
of sweat-eruption occurring in infants and m children. 

It consists of small vesicles and papules, often appear- 
ing on the face, but also on other parts of the l^y. 
Thus it may occur on the side of the face m contact 
with the nurse, or elsewhere if the clothing is too 
warm or is allowed to remain wet. Occasionally 
it makes its appearance m febrile conditions, and u 
the digestion is disturbed, as dunng dentition, when 
the eruption is more universal, and its relation to 
miliana becomes more evident The eruption is 
the * red gum*rash ’ of nurses. ProbabW in all cases 
the eruption is caused by retention or sweat, and 
the formation of superficial retention-cysts. 

Treatment.— The eruption is usually trivial, 
but care shoiild be taken to prevent irritation or 
infection of the eruption, by which eczeraatoiis 
conditions may readily be excited. The food aiid 
digestion of the mfimt should be attended to, "‘an^ 
the site of the eruption kept dry and clean. The 
application of a dustmg-powder containing oxide of 
nnc, talc, and, if necessary, a small quantity 
bone acid, is useful, or a lotion of limewater,, 
cerine and oxide of sme if the parts are teddeneo* ' 
James Qaixo^AT. 

STRUMA : STRUMOUS (iAwmm, • KMfciM* 

swdling). — Synonyms for leiofrda aijl 

See SenoFULA. ^ 

Sm 
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STRYCHNINE, Poisoning by. — Synon. ; 
Fr. Empoisonnement par la Strvchmn!t\ Ger. 
Strychninvergifiung. — The seeds of Strychms nux 
vomica^ commonly known as ntix vomica^ as well as 
several other plants, owe their powerful toxic (excito- 
motor) properties to an alkaloid, strychnine \ and 
in a minor degree to another alkaloid, brucine^ 
which is said to produce the same physiological 
effects as strychnine. Strychnine is a white crys- 
talline substance, very sparingly soluble in aqueous 
liquids, to which, however, it communicates an in- 
tolerably bitter taste. It is more freely soluble in 
acid and alcoholic liquids. When mix^ with flour 
and sugar, and coloured by admixture with either 
soot or Prussian blue, strychnine forms the basis of 
several well-known forms of * vermin-killer. * In spite 
of its repulsively bitter taste, strychnine has been 
administered with homicidal intent in such liquids 
as infusions of tea and cocoa, and in other media. 

Anatomical Characters. — The anatomical 
characters after death by strychnine- poisoning are 
very ill-marked, and at most consist of some con- 
gestion of the vessels of the spinal cord ; and even 
mis may be wanting. 

Symptoms. — Except when taken in the form of 
pill, strychnine and all substances containing it pro- 
duce an immediate and intensely bitter taste, which 
is also at the same time of aquasi-metallic character, 
and is very persistent. Since the fatal dose — half a 
grain of the alkaloid — is small, and the poison is 
readily soluble in the acid gastric fluid, its physio- 
logical effects are, as a rule, not long delayed. 
They may be unmistakable after the lapse of two 
minutes ; but commonly they are not well-marked 
till five, ten, or even twenty minutes after admini- 
stration. They begin with a stage of restlessness, 
excitement, and a vague sense of impending peril. 
The specid senses, too, are often pretematurally 
sharpened. A feeling of choking or impending 
suffocation ensues ; then there is a trembling of the 
whole body ; jerkings of the head ; and, often in a 
moment, the whole body becomes stiff and rigid, 
assuming a bow-like form (opisthotonos), that is, 
bent backwards and resting perhaps on the head and 
heclsonly. The muscles even of the chest and abdomen 
are tense and fixed, so that respiration is impeded, 
giving rise to more or less cyanosis. The feet are 
either incurvated or excurvated. The angles of the 
mouth are drawn down, so as to give rise to the 
well-known risus sardonicus of tetanus. Attempts 
to administer medicine by either cup or spoon have 
been known to result in the patients biting the cup 
or spoon in two, in consequence of a violent spas- 
modic closing of the jaws. During the paroxysm, 
and indeed throughout the intoxication, the cerebral 
faculties are unimpaired, and the convulsions are 
purely of spinal orimn. The pupils are dilated. 
In a few minutes, and often in lulf » minute, the 
muscular tension relaxes, and there is a complete 
remission of the spasms. The patient lies exhausted, 
and bathed in perspiration ; the rapid pulse of ex- 
citement falls in frequency ; respiration becomes 
more normal ; and the dusky Uvidity of the counten- 
ance passes off. This remission is, however, of no 
long duration. A gentle touch, a footstep, even a 
breath of air impinging on the patient, results in a 
new crisis ; and often with a wild, despairing cry, a 
renewed convulsion, similar to but more intense 
t)ian the preceding one, is uriiered in. The patient 
lai^y dies during the first or second paroxysm, but 
lutemation of convulsions and quiet is repeated 
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again and again till death ensues, usually in half an 
hour or an hour ; or in non-ftital cases the fits be- 
come less and less frequent, less intense, and even- 
tually cease. Death takes place commonly during 
a paroxysm, from asphyxia ; but it may also occur 
in the intervals between the paroxysms, from ex- 
haustion. 

Diagnosis. — The characteristics of strychnine- 
convulsions are so well marked, as already described, 
that there is little likelihood of the nature of the 
case being overlooked ; and the only disease with 
which strychnine-poisoning can readily be con- 
founded is tetanus — traumatic, idiopathic, or hys- 
terical. In the hysterical form of the disease, as 
described by some writers, the well-marked hysteri- 
cal symptoms, the closed or half-closed eyes, the 
desire to be fanned, and the incomplete remissions 
of spasm, serve for diagnosis. Except in the his- 
tory, there is nothing to distinguish between the trau- 
matic and idiopathic forms of the disease, so that 
what is here stated with regard to the diagnosis be- 
tween strychnine-tetanus and traumatic tetanus, 
applies also to the idiopathic form. In traumatic 
tetanus the muscular symptoms begin with pain and 
stiffness of the neck and jaws, gradually passing 
into spasms ; and the jaw is one of the earliest parts 
affected. The strychnine-tetanus, on the other 
hand, develop rapidly, and begins in the back of 
the neck or the extremities, or a general convulsion 
at once seizes the whole b^y. Moreover, the jaw 
is usually last affected, and its muscles relax first. 
The strychnine-relaxation is complete, or rarely 
almost complete ; while in traumatic tetanus there 
is permanent muscular rigidity, and no complete 
remission of spasm. Fatal strychnine- tetanus is an 
affair of minutes, or at most of half a dozen hours ; 
while traumatic tetanus never kills within twelve 
hours, and generally extends over a few days. In 
strychnine-poisoning the most trivial movement or 
touch will set up a convulsion ; while during the 
spasms firm grasping of the bands, and hard rubbing 
of the rigid muscles, will often afford grateful relief 
This distinction is not marked in traumatic tetanus. 
An analysis of the urine by Stass*s method, which 
often affords certain indications of strychnine, and 
may be roughly made in a few minutes, will, in 
doubtful cases, at once remove all uncertainty as to 
the nature of the disease. 

Prcxsnosis.— The prognosis is at all times doubt- 
ful. The patient’s life cannot be considered safe 
till the convulsions clearly exhibit marked decrease, 
both in frequency and intensity. 

Treatment. — Should the convulsions have 
already set in, the use of the stomach-pump is out of 
the question. An emetic of warm water with mus- 
tard, or ammonium carbonate, should be given with- 
out a moment’s delay. The free use of chloroform 
not only alleviates the pain and allays the spasms, 
but allows time for the elimination of the poison 
from the system, and the administration of remedies. 
The patient should be touched as little as possible, 
and absolute quiet observed in the sick-room. Ex- 
cellent results have ensued from the administration 
of large doses of potassium bromide ; even half an 
ounce in one dose has been given. The gastric 
irritation produced ^ such large doses of the bro- 
mide as are necessary militates, however, against its 
use. Chloral-hydrate in full doses, and the anaes- 
thetic administration of chloroform-vapour, are the 
best remedies. The introduction into the stomach 
of a diluted solution of potai^um permanganate has 
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been recommended. Nitrite of amyl has been ad- 
vised by some. Strvchnine-poisoning more often 
ends fatally either from the lateness with which 
remedies are applied, or their non-application, than 
from their inefficient character. 

Thomas Stevenson. 

STUPE {stupat tow) —A synonym for a fomen- 
tation. See Fomentation. 

STUPOR (Lat.). — Synon. : Fr. Stupeur*, Ger. 
Stupor ; Stumpfsinn — A partial loss of conscious- 
ness. See Consciousness, Disorders of. 

STUTTERING -^See Stammering, 

STY (Sax steigattf to rise up) — Synon. • Hor- 
deolum \ Fr Compare- Loriot f Orgelet\ Ger Gersten- 
korn — This term is applied to a boil on the margin 
of the eyelid A sty does not differ in any essential 
respect from a boil in any other situation, but it is 
usually of small size, ana commences in the follicle 
of an eyelash See Boils. 

STYPTICS ((TT^^w, I contract, make firm). 

Definition — Styptics are substances which 
arrest superficial bleeding by their local astringent 
action They include many of the drugs which are 
known as internal astringents or haemostatics 

Enumeration — The chief styptics are * Cold ; 
Pressure and other mechanical measures ; the Actual 
Cautery , Perchlonde of Iron ; Alum , Tannic Acid 
and Hamamelis , Acetate of Lead , Nitrate of Silver ; 
Extract of supra-renal bodies , and Collodion 

Actions and Uses. — Styptics act m vanous 
ways, and assist the natural modes of arrest, such 
as retraction and contraction of vessels and coagu- 
lation of the blood. Some arrest haemorrhage by 
aiding the rapid formation of a coagulum, others 
by contracting the smaller vessels, and a third class 
by condensing and coagulating the albuminous 
tissues around the vessels Some styptic substances 
act in more than one direction 

All mechanical measures which promote the 
coagulation of the blood will obviously tend to 
arrest bleeding by plugging the wounded vessels. 
Cotton-wool and similar materials are useful for 
this purpose, and a pledget of cotton-wool soaked 
in the liquid extract of Hamamelis (Hazeline) is a 
well-known remedy for bleeding piles. Collodium, 
also, acts mechanically by exerting pressure over 
the surface and thus preventing the blood from 
issuing. Alum, acetate of lead, and perchlonde of 
iron cause coagulation of the blood. The actual 
cautery at a dull heat seals up small bleedmg points. 
Pressure to the surface, ice or cold sponges, cause 
the vessels to contract, and thus prevent the blood- 
flow in superficial haemorrhage. Tanmc acid and 
substances containing it act more directly on the 
tissues around the vessels, and also assist m the 
formation of blood-clot. 

The use of styptics is usually limited to the 
general oozing which may follow the application of 
leeches or the infliction of small wounos by acci- 
dent or for surgical purposes. In some cases of 
fest-partum haemorrhage the injection of hot water 
into the vagina and utetus has a powerful action m 
arresting haemorrhage, probably due to reflex con- 
traction of the vessels and of ihe uterus itself {see 
Puerperal Diseases). As adjuvanu to the acuon 
of styptics all measures which lessen the local 
blood-pressure, such as comfdete quiescence, cold 
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food, elevation of a wounded limb, and the like, 
are of the first importance ; and internal medication 
by ergot and other drugs which contract the blood- 
vessels IS also indicated. If the oozing is severe 
and continuous, recourse must be finally hi^ to 
surgical interference by local ligature of vessels 
when practicable. 

Frederick Willcocks. 

SUBCUTANEOUS INJECTION.— .Srr Hypo- 

DERMIC Medication. 

SUBCUTANEOUS NODULES.— Rheu- 
matism, Acute, p. 1412. 

SUBPHRENIC ABSCESS— p. 1620. 

SUBSULTUS TENDINUM (Lat.).— A twitch- 
ing movement of the tendons, causM by sudden 
momentary contractions of the muscles to which 
they belong. This is especially apt to show itself 
in the tendons about the wrist in the later stages of 
many low fevers It manifests itself pnncipally m 
states of great prostration, and is often associated 
with delirium or other signs of cerebral irritation. 

Typhus Fever. 

8UCOUSSION a shaking) — Amethod 

of physical examination, which consists in suddenly 
shaking the trunk of the patient, so that certain 
sensations or sounds may be elicited, which are 
indicative of the presence of gas and fluid m a 
hollow space, such as the pleural cavity See 
Physical Examination ; andp. 1588. 

SUDAMINA— Miliaria; and Sudori* 
parous Glands, Diseases of. 

SUDORIFIOS (sudor, sweat; and /aeto, I 
make) — A synonym for diaphoretics. See Dia- 
phoretics. 

SUDORIPAROUS GLANDS, Diseaaea of— 
The sweat-glands are liable to diseases of structure 
and of function, which are often difficult to eluci- 
date on account of the close relation of ihe sweat- 
coils and ducts with the epithelium of the int^;a- 
ment and sebaceous glands 

Diseases of Structure. — As a result of the 
position of the sweat-coils which he deep in the cutis, 
and the length and tortuous course of their ducts 
through the cutis and epidermis, the sweat-glands 
are very liable to cystic dilatations. These dilata- 
tions may be due simply to excessive action of tht 
sweat-coil, or perhaps more usually to some obstruc- 
tion in the course of the duct. The obstruction 
may be of temporary character only, or due to 
chronic forms of dermatitis , in the latter case tlie 
cystic changes become permanent and often of 
peculiar chanicter. f 

It 15 rare to find the coil itself suffering ftnih 
(^stic change, but the duct readily beomnes w 
tended m its course both through the cutS^and 
through the epithehum. 

HIdrooyatoma is one of the moil chaiacteristic 
of the diseases caused fay sweat-cysta It ooems 
most commonly on the ftce, appearing as a m ulti p le 
eruption of small thick-walled nemisphimcal vesides, 
witnout obvious si^ of inflammation, which last 
for some time and disappcai without hrealiio|^ 
They are larger and the eruntion more ei|en ifc|# jfc 
hot weather or during sweating due to haiajplKt 
The diseaie has been aptdaUy noted ,in the case at 
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washerwomen, cooks, and others liable to hyper- 
jdrosis. The cyst in this case appears to occur in 
the subepithelial poi^ion of the duct. 

The terms Miliaria, . Miliaria oryetaliina, 
Crystal I ina, Sudamiria, have been applied to 
small collections of clear fluid occurring in the 
upper layers of the epithelium and in relation to the 
course of the sweat*duct through the epithelium. 
They occur in cases of profuse sweating, as in 
Severs, and are characterise by their perfectly clear 
contents and non-inflammatory characters to the 
naked eye. 

' Miliaria rubra. Miliaria papulosa are 
names given to the lesions occurring in the eruption 
known as prickly keai* The evidence is not perfect, 
but it seems most pnrobable that the lesion consists 
of a dilatation of the sweat -duct in the lower horny 
layers and below this level. Inflammation of the 
epidermis and the immediately underlying cutis 
occurs, and the profuse, intensely irritable eruption 
occurring even in this country in hot weather, but 
much mpre commonly in the tropics, results. The 
eruption affects large areas of the body, and as the 
result of scratching is apt to lead on to various 
secondary eruptions of eczematous or presenting 
purulent characters. 

Miliaria vesiculosa, Miliaria alba {see 
Strophulus) are names occasionally applied to 
sweat-cyst eruptions with less violent symptoms. 
When die cyst occurs in the sweat-pore and involves 
the homy layet mainly or altogether, its contents may 
become firm and epithelial cells collect in it, and 
small concretions may be at length produced {see 
Milium). It is very rare to find actual suppura- 
tion in a swea^gland, but certain small abscesses 
in such positions as the axilla and perinaeum are 
said to arise in this way. A rare condition of 
multiple suppurative necrosis of sweat-glands has 
been described {Spiradenitis vel Hidroadenitis 
disseminata suppurativa^ Dubreuilh, Unna, and 
others). 

Adenoma of the sweat-glands {Spiradenoma\ 
Syringadenoma) is described, but the cases recorded 
are few and the histological descriptions not very 
convincing. Carcinoma commencing in the sweat- 
glands has been more definitely described, and 
there can be little doubt that some of the unusual 
forms of superficial carcinoma are actually sweat- 
gland cancers. They may appear as single growths, 
but in some cases a multiple eruption of small 
malignant tumours with ulceration has been traced 
to the coil-glands. At present the diagnosis of this 
t3rpe of malignant disease cannot be made with 
certainty apart from careful histological study. 

Diseases of Function. — Hyperidroais. — 
Exces^ve sweating occurs as a concomitant of 
pyrexia, and associated with conditions of severe 
debility and collajxe. It is also found to occur in 
cases of nervous and emotional disturbance. In 
such ca^ it is usually general, and as a rule requires 
no special treatment. Precautions should be taken 
to cleanse the surfime of the skin by sponging or 
baths, so as to prevent decomposition ot the sweat 
especially in the axillae, groins and flexures^ and the 
development of troublesome dermatitis. Occa- 
sionally cases are seen of localised sweating, such 
as on one side of the fece or one side of the body. 
These cases arc often due to injury or disease of 
the n^ous system, but may be excited reflexly by 
the sdmulatkm of sensory nerves. Thus in some 
ctse s mastication-^for example, eating anythii^ 


sour, such as an apple-rinvariably produces profuie 
sweating on one. side of the face. 

More trouble and suft’ering is experienced by 
patients who suffer from hyperidrosis in ordinary 
nealth. The whole body may be affected, but 
usually certain portions sweat most profusely, especi- 
ally the scalp, lace, axilla, groin and perinaeum, and 
the hands and feet. The sweating may produce a 
moist surface or be so profuse as to roll in drops 
and streams from the affected parts. In the case 
of a young lady, whenever she concentrates attention 
on her hands, e.g. by taking up a needle to sew, the 
hands become moist, and in a few seconds the sweat 
pours off them so as to render work impossible. 
In many patients the condition is chronic, so that 
the usually affected parts are in a constant state of 
unpleasant wetness. In such cases the epithelium 
of the palms and soles becomes sodden, thickened, 
and corrugated, the skin on the feet becomes tender, 
easily chafed, and blistered, and in all situations 
may become reddened and inflamed, thus producing 
eruptions resembling intertrigo and eczema. The 
liability of such a surface to become infected with 
bacteria is great, and consequently pustular erup- 
tions in the axilla and about the genitals arise ; but 
most troublesome is the condition of Bromidrosis^ 
produced by the growth of bacteria, which emit 
foul odours. The ordinary white staphylococcus ot 
the skin is capable of producing the unpleasant 
odour of butyric acid, and is the organism mainly 
concerned in the production of bromidrosis, but in 
all probability other organisms may also produce 
this effect. In the case of persons careless about 
personal cleanliness this condition is common, but 
even in others the greatest care as to cleanliness is 
necessary to prevent the pungent odour arising to 
such an extent as to render their presence in a room 
at once noticeable and unpleasant. 

Treatment. — In cases of hyperidrosis care 
should be taken to secure as good a state of health 
as possible whenever debility is ascertained. In 
many cases a condition of feeble circulation through 
the extremities, with cold and congested hands and 
feet, is noticeable. For such patients suitable cloth- 
ing, exercise, massage, and bathing are of import- 
ance, and the administration of remedies acting on 
the vascular ^stem, such as digitalis, strophanthus 
or strychnine, is of great service. In a few cases 
the carefully regulated administration of ergot has 
done much go^. The internal administration of 
sulphur is said to produce very good results. 
Where the nervous sjrstem is at fault, especially in 
cases of hemi-hyperidrosis, specific remedies have 
proved of little service \ in functional nervous dis*- 
orders, especially of hysterical character, general 
treatment is often very valuable in checking and 
curing hyperidrosis. Belladonna and atropine, 
tbou^ frequently administered, are very dWp- 
pointing in their results, and only cause much in- 
convenience and even danger. 

In localised hyperidrosis the utmost precautions 
as to cleanliness must be observed, so as to prevent 
bromidrosis, or to cure this most offensive condition 
if it has occurred. The affected parts, especially 
the feet| should be carefully washed with warm 
water and soap once, twice, or even more freoucntly 
daily, and thoroughly dried. They should then be 
disinfected as thoroughly as possible — for this pur- 
pose si^utions of bone acid are very effectual— and 
then dusted over with the fine powder of boric add 
either pure or diluted as may be necessary with 
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oxide of zinc and talc -powder. Other antiseptics o# 
astnngents used for this purpose and found to be of 
service are carbolic acid, salicylic acid, solutions of 
formalin, trichloracetic acid, alcohol, quinine, chro- 
mic acid, alum, and tannin. When much walking 
has to be done the feet are very liable to suffer 
injury readily, to chafe, and become badly affected. 
In addition to cleanliness, a lubricant for the skin 
is then necessary Benzoated lard containing from 
2 or 3 per cent of salicylic acid rubbed into the 
stockings or feet regularly is one of the best pre- 
cautionary measures in such circumstances. 

AnidPOSis — Absence or diminution of sweat 
occurs in various degrees It may be symptomatic 
as in fevers and diabetes, due to congenital defects 
such as ichthyosis even in slight degree, or the 
result of skm-diseases such as sclerodermia, leprosy, 
&c Persons in good health frequently sweat very 
slightly, even on exertion. 

Treaimeni — In some cases warm baths fol- 
lowed by shampooing are of service , but, as a rule, 
general * tonic * treatment is indicat^, with special 
reference to any defect of the health which may be 
discovered. 

Chpomidrosis -—Cases of coloured sweating 
are rare, and due to several causes. Such cases 
should be investigated with care so that imposture 
IS not overlooked. 

The word is perhaps especially used in connec- 
tion with a peculiar and unexplained group of cases 
in which a pigmented material varying in colour 
from sepia to a tint of blue is deposited from the 
sweat on the forehead, cheeks, and sides of the 
nose, more rarely on other parts of the body It 
occurs sometimes in large quantity, and may appear 
as a scaly or powdery deposit on the surface 

The condition occurs nearly always m females, and 
is usually associated with marked neurotic pheno- 
mena, but its exact aetiology is unknown 

Red sweat occasionally occurs in the axillae and 
groin and elsewhere , blue tints are also noted , 
both are due to the presence of bacterial secretions 
Green sweat occurs in copper-workers and others 
who have absorbed the metal m food See p 209 

Haemidrosis or bloody sweat is very rare, 
and occurring among hystencal women should be 
investigated with scepticism to ascertain the exact 
source of the blood, and to avoid overlooking an 
artificial eruption It has apparently occurred in 
infants, and perhaps in hsemophilic persons and 
others a certain amount of blood- pigment may occur 
in the sweat 

Phosphorescent sweat has been noted. 

Uridrosis. — Urea is said to be occasionally ex- 
creted by the skin in more than the usual minute 
traces, and to be actually deposited on the sur&ce 
as fine powder or scales. It has recently been 
ascertained that the sweat contains excretory matter, 
toxic on injection into the lower animals, and in- 
creased on muscular exertion. 

See also Dysidrosis. 

Jambs Galloway. 

SUFFOCATION {stfoco, I stifiey.~SYNON. • 
Fr. SuffociUion ; Ger. Erstttkung. 

Definition.— The term * suffocation* is some- 
times employed synonymously with asphyxia. In 
the strict medico-legal sense it aigdifies as^yxia m* 
duced by obstruction of the res{^tion ouerwiso 
than by direct pressure on the neck (hanging, 
strangulation), or submersidn (drowning). 
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-/Etiology. — Death by suffocation is usually the 
result either of accident or of homiade, rarely of 
suicide. 

Sinctde by suffocation is indeed not unknown. 
Cases of suicide by immurement in a box or trunk, 
or by thrusting a pad or other obstruction down the 
throat, have been reported , and it has been averred 
that slaves, both in ancient and modem times, have 
committed suicide by rolling the tongue back into 
the pharynx. 

Accidental suffocation is very common m diseases 
causing occlusion of the air-possages ; it may be due 
to the impaction of pieces of food or other obstacles 
in the pharynx ; to the entry of foreign bodies 
into the larynx, as a seed, com, or food, m cases 
of bulbar or general paralysis, or matters vomited 
during a state of insensibility , to mechamcal pres- 
sure on the chest and abdomen, as in crowds, or in 
falls of earth or heavy bodies , to various diseases 
preventing the expansion of the lungs , to diseases 
of the lungs themselves ; or to obstruction of the 
pulmonary circulation Suffocation of new-born 
children by smothering under bed-clothes, non- 
removal of maternal envelopes, or overlying, may 
happen from carelessness as well as from intent. 
See Overlying 

Homuidal suffocation is resorted to chiefly m 
infants, or m the case of persons feeble and infirm, 
or rendered powerless or insensible by intoxication 
or narcotics Closure of the mouth and nostrils by 
the hands, or obstruction of the mouth and nostnU 
by a pillow, mattress, or the like, perhaps combined 
with pressure on the chest, is the method usually 
adopted Formerly suffocation by mechamcal 
pressure on the chest was a judicial punishment — 
the peine forte et dure 

Symptoms and Signs.— The mode of death, 
and the general post-mortem indications, are those 
of asphyxia {see ASPHYXIA). The special indica- 
tions of suffocation, and the way in which it has 
been brought about, may be evident from the place 
where the body is found, and its surroundings ; or 
foreign bodies, or disease obstructing the air- 
passages or respiratory mechanism, may be clearly 
evident on post-mortem dissection ; or there may be 
marks of violence and indications of pressure on the 
chest, flattening of the nose, &c , pointing to homi- 
cidal violence The absence of marks of con- 
striction of the neck excludes strangulation and 
hanging 

But m the absence of all such indications as have 
been enumerated above -and they may all be 
absent, especially in cases of infantiade — the ques- 
tion IS whether any trustworthy conclusion can be 
formed as to asphyxia by suffocation. 

The condition of the lungs is of especial impor- 
tance in this relation The lungs may be cong^ed, 
or pale, or congested only postenorly ; but me su^- 
frice IS often uneven, owing to an emphysematouig 
condiuon of some of the superficial air-cells ;#tKl m 
particular the lung looks as if it had been 8t»di0ded 
with minute drops of a dark purple fluid. These 
spots, not much larger than a ^*s head, are known 
as * Tardieu’s spots,* and are due to minute capflhiciy 
exuavasahons under the pleura. They are 1104 
however, confined to the surface of the lungs, but 
are found also m considerable numbers oh the 
thymus gland, the base of the great veaseU, ntidet 
the narietal pleura, and also unto the peidra^nm. 
Taraieu, who first called special attmaon lo these 
spots, considered them absolutely' dia(pioetie (d 
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death by suffocation, as distinguished hrom other 
modes of asphyxia. But numerous other observa* 
tions have snown that this cannot be accepted as 
correct, inasmuch as similar extravasations have 
been found in cases of hanging, stran^lation, 
drowning, and deaths from cerebral inluries. It 
seems, however, fairly well establishea that they 
occur most frequently, and in largest number, in 
suffocation, especially in infimts. Their formation 
depends on excessive vascular tension during the 
asphyxiating process. Similar spots have been 
found in the lungs of still-bom foetuses, conditioned 
by obstruction of the placental circulation j and in 
the lungs of new-born children, perishing from 
other causes, extravasations of a like nature have 
been observed. It would, therefore, be unsafe to 
rely absolutely on Tardieu’s spots as indications of 
suffocation, though, in the absence of other causes 
of death, and in presence of these spots in large 
numbers and in clusters, the opinion of death % 
suffocation would be fairly justified. 

Treatment. — The treatment of impending 
suffocation is that of asphyxia. Su Artificial 
Respiration ; Asphyxia ; and Resuscitation. 

D. Ferrier. 

SUFFOCATIVE BREAST-PANG.— Asynonym 
for angina pectoris. Su Angina Pectoris. 

SUFFUSION {sufundot I pour down) The 

process or the result of the unnatural pouring out of 
a fluid into the tissues ; closely analogous to effusion 
and extravasation. See Extravasation. 

SUICIDAL INSANITY.-5/<f Insanity; and 
Melancholia. 

SULPHONALISM. — Definition, — A group of 
^mptoms said to be occasioned by the prolonged 
administration of sulphonal. 

Sulphonal is one of the favourite hypnotics in 
institutions for the insane. Being tasteless and 
odourless, fairly soluble in such vehicles as hot 
soups, not productive of digestive derangements, 
ana obtainable without medical prescription, it has 
become very generally known to the laity ; and thus 
a *sulphonar-habit’ has been met with which 
demanos recognition and treatment. 

Similar habits have been noted in the case of 
antipyrine and trional. 

Symptoms. — The prominent symptoms noted in 
the recorded cases of poisoning by sulphonal are 
vomiting, abdominal discomfort, gastro-intestinal 
disturbance, obstinate constipation, cephalalgia, 
tinnitus aurium, drowsiness, inco-ordination, diminu- 
tion of reflex excitability, puflflness of the eyelids, 
ptosis, and more or less mental, physical, and cardiac 
weakness. The urine, which decomposes slowly, 
becomes of a port-wine or Burgundy-red colour, 
possibly with coincident evidences of renal inflaro- 
lotion. This peculiar colour of the renal excre- 
tion, which is said to be due to the presence of 
non-ferrous hsematin or h9ematopoiph3rrin {su Spec- 
troscope IN Medicine; and H^matoporphy- 
rinuria), resulting from extensive disorganisation 
of hsemoglobin, is thus of clinical significance, serving 
as a means of recognising the abuse of the drug, 
and to be regarded as an index for its immediate 
temporaiy discontinuance. Of rarer occurrence is 
a papular, meariy, erythematous, or scarlatmiform 
eruption. Posably many of the phenomena noted 
in tne recorded cases were ^ptoms of the disease 
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from which the patient was suffering, and ought not 
to have been accredited to the drug. See Habits ; 
and Drug-Eruptions. 

Antipyrine may give rise to various affections of 
the skm (p. 421); trional produces but few after- 
effects, though its continued use leads to mental and 
moral deterioration. 

Treatment. — The treatment of sulphonalism 
consists in suspending the administration of the 
sulphonal until all unfavourable symptoms have dis- 
appeared ; and by the use of diuretics, promoting 
tne elimination of the drug, at least in cases where 
it has been taken in large doses. If it should have 
to be taken regularly for a lengthened period, the 
use of it should be occasionally intermitted for a 
few days, another suitable hypnotic being substi- 
tuted temporarily. 

John Harold. 

SULPHUR-WATERS.—At^Mineral Waters. 

SUNBURN. — Definition. — Under this desig- 
nation are included the superficial local effects of 
exposure to the sun’s rays. 

Such effects vary greatly with the susceptibility 
of the individual, the surrounding circumstances and 
conditions, and the duration or repetition of the 
exposure. They may be comparatively slight and 
transient, as is commonly the case ; or they may be 
very severe, and involve considerable and prolonged 
suffering, and sometimes serious constitutional dis- 
turbance. 

^Etiology. — Delicate, thin-skinned, fair-com- 
plexioned subjects are most liable to suffer from 
sunburn ; the thick-skinned and swarthy much less 
so. The rays reflected from snow or ice (especially 
through rarefied atmosphere), as experienced by 
Alpine climbers, or from water-surface (sea or river), 
are most hurtful. Exposure to the rays from power- 
ful electric arc-lights may be followed by effects 
more or less similar to those resulting from exposure 
to the solar raj^s (Tyndall, Hewetson). 

There is evidence to suggest, if not to prove, that 
sunburn is due not to the heat-rays alone, but rather 
to other influences, especially to those of the violet 
and ultra-violet rays. A beam of sunlight on striking 
the skin is, to a neat extent, filtered of its red and 
caloric rays by the epithelial layer, so leaving the 
violet and ultra-violet rays free to begin their work 
on the blood and the vaso-motor nerves lying in 
their path. Active and inflammatory changes of 
very varying intensity follow, and, not infr^uently, 
local necrosis as well — effects almost identical with 
those poduced by Rontgen Rays, with which, physio- 
logically, these rays of short vibration, especially 
the reflected rays, may in some way be associated. 

Signs and Symptoms. —First, in the slight, 
familiar cases, there is redness of the skin from 
vascular congestion {erythema solare)^ accompanied 
by tingling and sense of heat. This is followed by 
dcMuamation and subsequent pigmentation, either 
uniformly diffused (‘ tanning’) or especially localised 
in spots, giving rise to freckles {ephelis). All these 
subside more or less speedily, and are the only 
points to be noted. Pi^entation may occur with- 
out mrevious noticeable erythema, as is evidenced 
by the ‘browning’ of patients who have wintered 
at Davos or other Alpine resorts, or who have been 
otherwise exposed to snow-reflected sun-rays. 

Secondlv, in the more severe cases, the erythema 
is followed vesication, and more or less dee^ 
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extending inflammation of the skin. An eiysipe- 
latoid condition m&y ensue, with oedema and con- 
siderable swelling or the part, severe pain, and great 
tenderness. This may be accompanied by consti- 
tutional disturbance. 

Thirdly, m the worst cases, happily very rare, 
sloughing and ulceration to greater or less extent 
occurs. ' See Heat, Effects of Severe and Ex- 
treme ; and Sunstroke 

Treatment.— In the slighter cases of sunburn 
little or no treatment is required. Simple powder- 
ing with starch, oxide of zinc, bismuth or boric acid, 
or dabbing with elder- flower or rose-water, with a 
little eau-de-Cologne or solution of acetate of am- 
monium, may be pleasant The more severe cases 
must be treated on general principles Lead-lotion 
with morphine or cocaine will relieve the heat and 
pain. The solution of subacetate of lead with 
glycerine and elder-flower or rose-water is also a 
good application 

It IS, however, almost more important to prevent 
than to cure The preventive treatment obviously 
consists in protecting exposed parts from the dele- 
terious effects of the sun’s rays When sunshades, 
veils, and masks are inconvenient — especially in 
cases of Alpine climbers and others — the wnter re- 
commends that the face, arms, and other exposed 
parts should be painted over with the ‘ grease paints * 
used by actors for * making up.’ Brown is the best 
colour, but flesh colour will serve Pigments mixed 
with glycenne of starch may be used For sunshades, 
veils, and similar protections, brown or some shade 
of red or yellow is the best colour. The ‘ tanning’ 
of the skin, which naturally takes place, is the best 
protective against suffering from subsequent ex- 
posure 

In those who have been year by year subject to 
< sunburn,’ the skin becomes dry and wrinkled, 
from the effect upon the sudoriparous and sebaceous 
follicles, as wall as browned by pigmentation Such 
result may be to some extent prevented by the 
ancient practice of oiling the skin. 

For the freckling and browning of the skin after 
sunburn, lotions of perchloride of mercury or boric 
acid, with emulsion of almonds, and glycerine, or 
juice of cucumber, are extensively used with more 
or less beneficial effect. 

Robert L. Bowles. 

SUNSTROKE — Synon . Insolation ; Heat- 
stroke ; Fr. Coup de Soletl ; Ger. SofinensHch, 

Definition. — Certain pathological conditions 
resulting from exposure to solar or artificial heat. 

Three well-marked varieties of sunstroke are 
recognised, namely, (i) Exhaustion and fiulure of 
the heart’s action in syncope ; (2) A condition like 
shock, in which the nerve-centres, and espeaally 
the Xrespiratory^ are affected, causing rapid failure 
of the respiration and circulation ; and (3) Intense 
Pyrextat due to vaso-motor paralysis, and to the 
nerve-centres being over-stimulated and then ex- 
hausted by the action of heat on the body generally. 

Aetiology and Pathology.— These morbid 
conditions being due to heat alone, are not peculiar 
to any country or climate, and are liable to occur 
wherever persons are exposed under any circum- 
stances to great heat, whether solar or artificial. 
Soldiers marching or fighting, when oppressed by 
weight of clothing and accoutrements, are apt to 
suffer either firom simpleheat-exhaustion, or from that 
form of insolation which resuhs from direct actian 


of the sun on the head and neck. This is common 
enough in India during the hot season, in other 
tropical countnes, and in America ; and is not un- 
known m Europe or even in England during the 
heat of summer. Workmen, artificers, stokers, and 
other persons employed in heated rooms, hosptals, 
barracks, tents, and even ships, especially in hot 
climates, are liable to suffer from heat-exhaustion, 
which may pass into the dangerous condition of 
fever or insolation 

But the most frequent cases are those which occur 
in houses, banacks, tents, ships, by night or in the 
day, away from the direct solar rays. A form of 
disease sometimes described as ‘ardent fever’ m 
India IS this condition supervening on the ordinary 
phenomena of ephemeral fever. It seems pretty 
well understood that heat alone is the effective 
cause of the so-called sunstroke. 

A dry air, such as that of North India, with hot 
winds, IS much better tolerated at a high tempera- 
ture, than the damp atmosphere of Bengal at a 
much lower one j for the dry hot air fevours evapo- 
ration from the surface, and thus keeps the b^y 
cool, while in the damp, heavy atmosphere the 
natural cooling function is almost in abeyance. 
Defective ventilation, stillness of air, crowded 
habitations, and close valleys and ravines are con- 
ditions in which heat-shock and heat-fever are prone 
to occur. Vigorous, healthy persons of moderately 
spare frame, possessing souna viscera, and leading 
temperate and regular lives, can tolerate a great 
amount of heat, in an otherwise pure atmosphere, 
and are much less liable to suffer from it than those 
whose environment is unfavourable and power of 
resistance impaired. Acclimatisation has also con- 
siderable influence in conferring toleration. New 
arrivals are more prone to suffer than those who 
have become accustomed to the chmate It is well 
known that the native can bear an amount of sun 
on his shorn head, neck, and half-naked body with 
indifference, if not pleasure, that would very soon 
prostrate a European But to a temperature of 
the air rising above a certain standard, all succumb ; 
and the natives of India suffer like others, and die 
in numbers every year from lootnama or ‘ hot- wind 
stroke.’ 

The exact amount and duration of toleration of a 
high temperature depend to a great extent, there- 
fore, on the vigour of constitution and the present 
state of health The natural refrigerating powers of 
the body, when in health, are such as to enable men 
to support very high temperatures, mfich above that 
of the normal state of the body. Disordered healffi, 
dissipation, over- fatigue, anything in feet that de- 
presses nerve- power, reduces the normal physio- 
logical capacity, and consequently renders a man 
more liable to succumb. Persons who habitually 
indulge in alcohol to excess are peculiarly vulnerable 
by heat, and fevers by disturbing the uermotactic 
arrangements of the b^y are apt to predispose iht 
injunous effects of high temperatures. 

Anatomical Characters. — In cases where 
death has taken place suddenly, as from shocks there 
is DO very remarkable fost-niortem appeannee. 
The heart may be found nrmly contractecl, but npt 
always so— it may be fiaedd. The lungs and 
brain and its membranes may be somewhat noo* 
gested, but not invariably. As In cases of thodc, 
the venous trunks, specially those of the ahdoifttn 
and the right side ot the heart, may he too fidi of 
blood, and the pulmonaiy veia^ ovedoaded i but 
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the lungs is some cuses are blanched from absence 
of blood, owing to contraction of the pulmonary 
arterioles. The blood itself is dark and grumous, 
and is found effused iu patches of ecchymosis, in- 
deed rendering the body more or less livid ; the 
coi^lability of the blood is also impaired, and it is 
wanting in ox)^en. 

In death from ordinary cases of thermic fever^ the 
lungs and respiratory Organs are often deeply con- 
gested ; the heart is firmly contracted from coagula- 
tion of myosin; the whole venous system is en- 
gorged ; and the body even before death is marked 
by petechial patches, or extensive ecchymoses of a 
livid appearance.' The blood is generally more fluid 
and grumous than natural ; its coagulability is im- 
pair^ ; and it is acid in reaction. The red cor- 
puscles, though generally presenting no abnormal 
change, are somewhat crenated, and have less ten- 
dency to form rouleaux than in health j and the 
quantity of oxygen is much diminished. The body 
for some time after death retains a high tempera- 
ture ; when first opened, the viscera feel pungently 
hot, and the incisions drip dark blood. Rigor 
mortis comes on very rapidly, from early coagulation 
of myosin. 

The brain and membranes may be found con- 
gested, and in some cases there may be evidence of 
meningitis. Serous effusions into the ventricles, or 
haemorrhage into the brain-substance, may have 
occurred, and are not improbable in the congested 
condition sometimes existing in the head ; but the 
cause of death is asphyxia, not apoplexy, and the 
most important changes are found in connection 
with the thoracic viscera. 

Symptoms. — (i) Syncopal form.— Synon. : 
Heat-exhaustion. — Simple exhaustion and syncope 
may occur under great fatigue or over-exertion, or 
depression from any cause, during exposure to 
a high temperature. There is depression of nerve- 
force, and prostration of muscular power ; the skin 
is pale, cold, and moist ; and the pulse is quick 
and feeble. Death may occur rapidly in the state 
of collapse from failure of the heart. Complete 
recovery is frequent. 

(2) Asphyxia! form Synon. : Sunstroke 

proper. — Asphyxia and apnoea may come on very 
rapidly, after certain premonitory symptoms of de- 
pression and weakness, though occasionally without 
prodromata, during exposure, especially of the head 
and spine, to the direct rays of a powerful sun, 
when the atmosphere is much heated, and the 
nervous energy has been depressed by over- fatigue, 
dissipation, or illness. TTie brain and nerve- 
centres, especially the respiratory, are overwhelmed 

the sudden elevation of temperature, and respira- 
tion and circulation ftui, the friilure of the latter 
being probably due td the inhibitory influence of 
the va^. When death takes place, as it does 
sometimes suddenly, during great excitement 
or exertion, it has been attributed to rapid antr- 
mortem coagulation of the cardiac myosin, which 
takes place at a temperature of 113® F. or a little 
below that level in cases of over-fatigue. This, 
however, though it may occur occasionally, is 
generally a post-mortem change, the heart’s action 
being brought to a‘ close by the heat ; in the same 
manner as it has been shown Ysy Claude Bernard 
and Lauder Brunton that the effect of high tempera- 
ture on animals is first to accelerate and frnaUy to 
stop the heart, and especially the ventncles, in a 
state of contraction. K^oveiy is frequently com- 


plete, but sometimes tedious, and in many cases 
imperfect, ending in serious impairment of health 
or intellect, indicative of structural changes caused 
in the nerve-centres. The symptoms of this form 
of insolation, the real coup dt soleily are those of 
sudden and violent injury to the nerve-centres — un- 
consciousness, cold skin, feeble pulse, and all the 
symptoms of depression ; death resulting from rapid 
failure of the respiration and circulation. If not 
fatal, reaction may result in a variety of conditions 
indicative of the injury done to the cerebro-spinal 
system. 

( 3 ) Hyperpyrexia! form. — Synon. : Heat- 
fever. — An intense state of fever, the result of the 
influence of heat on the nerve-centres, and through 
them on the vaso-motor nerves, and of the heating 
of the body generally, by the direct action of either 
artificial or solar heat, may occur, quite indepen- 
dently of the immediate operation of the sun’s rays. 
It comes on as frequently at night, or in the shade, 
as in the day or in the sunshine, especially in 
persons who are exhausted by fatigue, overcrowding, 
depression from any cause, such as dissipation, want 
of rest, present or recent illness, and notably when 
the atmosphere is impure from overcrowding or 
want of cubic space. 

The temperature of the body rises to 108°, 
110° F., or higher. The brain, medulla, and cord, 
the nerve-centres generally, and especially the 
respiratory, suffer from over-stimulation, followed 
by exhaustion. Respiration and circulation fail; 
there is dyspnoea, with hurried, gasping breathing ; 
great restlessness ; thirst ; fever ; frequent micturi- 
tion ; and a pungent burning heat of skin, which is 
sometimes dry, sometimes moist. The pulse varies ; 
in some it is full and laboured, in others quick and 
jerking. The face, head, and neck are congested 
to lividity, and the carotid pulsations are visible. 
The pupils, contracted at first, may dilate widely 
before death. Delirium with convulsions, frequently 
epileptiform in character, coma, relaxation of the 
sphincters, and suppression of urine, come on, and 
are frequently the precursors of death. Partial re- 
covery not infrequently occurs, to be followed by 
relapse and death ; or secondary consequences 
result in meningitis or cerebral changes, which may 
destroy life or intellect at a later period, or per- 
manently compromise the whole health or that of 
some important function. 

The premonitory symptoms of this form of in- 
solation often manifest themselves for some hours, 
and it may be da^s, before they culminate in the 
dangerous condition just described. These pre- 
monitory symptoms are general malaise ; disordered 
aivine or other secretions ; profuse and frequent 
micturition ; restlessness ; sleeplessness, and appre- 
hension of impending evil; hurried and shallow 
breathing ; prsecordial anxiety ; giddiness and head- 
ache ; occasionally nausea or vomiting ; thirst and 
anorexia ; and feverishness, which soon amounts to 
a pungent heat of skin with high temperature. 
These symptoms vary considerably, but they point 
to a profoundly disturbed state of the cerebro-spinal 
nerve-centres, and to pathological changes in the 
organs or structures whose functions have been so 
gravely disturbed. Recovery is often incomplete; 
or is followed by permanent impairment of health, 
and generally by intolerance of heat and exposure 
to the sun. 

Terminations. ->T he mortality from sunstroke 
is about 45 to 50 per cent. ; but of those who re- 
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cover many are permanently injured, and remain 
invalids for the remainder of life, which is often 
shortened by the changes induced. There may be 
some weakness, due to obscure structural change in 
the cerebrum, or to a chronic form of meninptis 
which affects the sufferer in vanous d^ees of in- 
tensity ; or epilepsy, impairment of memory, great 
nervous irritability, headache, insanity, partial 
paraplegia, partial or complete blindness, and ex- 
treme intolerance of heat — especially of the sun’s 
heat — rendering the person utterly incapable of 
serving or living in a hot climate, or of enduring 
exposure to the sun Or the case may gradually 
end in complete fatuity, insanity, or meningitis, 
which accounts for the intense cephalic pain ; or, m 
a lesser degree, in disordered innervation and de- 
rangement of the functions generally, thus senously 
compromising the general health. See Insanity 
IN Special Diseases 

Prophylaxis —The protection of the nervous 
centres from the direct rays of the sun by a suitable 
helmet and spinal pad is a matter of prime import- 
ance in tropical countries Light, easy clothing is 
also necessary The avoidance of all the conditions 
which have been indicated as predisposing or 
auxiliary causes, especially of alcohol and over- 
fatigue, IS also of great consequence In houses, 
barracks, and hospitals plenty of space and the 
freest possible ventilation should be adopted 
Ravines and hollows ought to be avoided Soldiers 
should be marched m the early morning by short 
stages, in open order, and frequent halts ror rest 
and refreshment made 

Treatment — (i) In cases of simple exhaustion 
mild treatment is all that is needed. Removal to a 
cooler locality, the cold douche (but not too much 
prolonged), or the administration of stimulants may 
be beneficial. Tight or oppressive clothing should 
be removed, and the patient treated as in syncope 
from other causes See Resusci tation 

Rest, and freedom from exposure to over- 
exertion, fatigue, or great heat, should afterwards 
be enjoined. 

(2) In that form of sunstroke where the person is 
struck down suddenly by a hot sun, the patient 
should be removed into the shade Here a douche 
of cold water must be allowed to fall in a stream on 
the head and body, from a pump (or as in India 
from the mussack, or other similar contrivance), 
the object being twofold — to reduce the tempera- 
ture of the over-heated centres, and to rouse them 
into action During the assault on the White 
House picquet in the second Burmese war, numbers 
of men were struck down by the direct action of the 
sun during the month of April Thev were laid 
out perfectly unconscious, in their red coats and 
stocl» (worn in 1852), but were revived by the 
cold douche freely applied by the mussack over the 
head and body. In some cases flagellation with a 
broom was added ; and all recovered with the ex- 
ception of two cases, both of which had been bled 
on the spot where they fell. Mustard plasters and 
purgative enemata may also be useful 

If recovery be imperfect, and followed by any 
indication of injury to the nerve-centres, or by the 
supervention of meningitis, other treatment may be 
necessary, according to the indications. Much 
exposure to the sun should be carefully guarded 
against; and unless recovery be complete and rapid, 
the sufferer should be removed to a cooler climate, 
the most perfect rest and tranquillity of mind and 


body enjoined, and the greatest care observed with 
regard to extreme moderation in the use of stimu- 
lants 

(3) In the cases of thermic fever; heat being the 
essential cause of the disease, the object is to reduce 
the temperature of the body as quickly as possible, 
and before tissue-changes have resulted. As the 
hy^rpyrexia is due not only to the direct operation 
of neat, but to fever set up, remedies such as may 
influence this disturbed condition have been sug- 
gested The results have appeared in some cases 
to justify the theory, and the hypodermic injection 
of quinine has been considered to produce good 
results 

Bleeding has now happily been almost aban- 
doned. The congested livid surface, coma, and 
stertor, which formerly suggested it, are not now so 
treated There are cases in which it may still be 
practised with advantage , but they are the excep- 
tion and not the rule In cases where venesection 
has appeared at first to give relief and mitigate 
the symptoms, the imjprovement has been often 
transient, and followed by relapse into a more 
dangerous condition, which has terminated fatally. 
At the same time no absolute rule can be laid down 
in this disease with reference to the abstraction of 
blood , and it is quite possible that greater im- 
mediate danger to life may exist in an over- 
distended right heart than in the loss of an amount 
of blood which might have tided the patient over 
that state of peril Each case must in this respect 
be treated on its merits. The treatment generally 
consists in the judicious use of cold, either by 
affusion or by the application of ice to the surface ; 
the reduction of the temperature being watched 
with a thermometer in the axilla, mouth, or rectiOn. 

Care should be taken not to conunue the cold 
application too long, as danger arises from depress- 
ing the temperature below the normal standard. 
The bowels should be relieved ; and qmnine may 
be given internally or in the form of hypodermic 
injection 

In the epileptiform convulsions that occur so 
frequently, the inhalation of chloroform or of ether 
may be of benefit, but their admimstration must be 
carefully watched The earliest and most severe 
symptoms having subsided, the febrile condition 
that follows is treated on ordinary principles — 
salines and aperients being given, but not to the 
extent of depressing the patient The diet must be 
carefully r^ulated, and of the blandest and most 
nourishing nature 

As improvement progresses, other symptoms may 
supervene, pointmg to intracranial mischief. Where 
they are indicative of meningitis, iodide of potas- 
sium and counter-irritants may be used with advan- 
tage. Removal to a cooler climate is essential. 
As a general rule, it is desirable that the sofferdt 
should not, for a long period at least, return to a 
hot or tropical climate ; and he should be guii^d 
against all undue exposure to heat, work, or mental 
anxiety of any kind. 

The sequelae of sunstroke are frequently ficooh 
such causes most distressing, rendering the padent 
a source of suffering to him^ and of anxiety to his 
friends. 

The less severe symptoms— those, probably, 
cative of the slighter forms of mening^ or of 
lesions of the brain or nervbns system — oocaafonally 
pass away after proofed resident itl^a oool 
climate ; but they not infirequendy akn caoie much 
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su^ering» and shcttten life. As they point to per- 
dist\|irbed, if not structuially injured, 
cersp^ijpiiiiiiy centres, the treatment required is as 
vari^ as t^e symptoms presented. 

Joseph Fayrer. 

' 'Kenneth Macleod. 

tAll^PSilTORY {sufpono^ I place below). — 
Synon. : Fr, Suppositoire \ Ger. Stuhizdpfchm . — 
A suppository is a solid mass, which is introduced 
through the anus into the rectum for certain thera- 
peutic purposes. The material of which it is made 
should be capable either of being dissolved, or of 
melting at the temperature to which it is exposed in 
the rectum. 

Suppositories may be divided into simpkt medu 
catcdy and nutrient. Simple suppositories may be 
exemplified by pieces of soap or tallow-candle, 
which are in popular use as aperients. The British 
Pharmacopoeia now rec<^ises seven suppositories, 
one of which may be regarded as simple, the re- 
mainder being medicated. The latter are made 
up with oil of theobroma, in one instance white 
beeswax also being used. Each suppository is cast 
into a mould of a conical or other suitable shape, 
so as to facilitate its introduction into the bowel. 
It may be well to give a list of these official pre- 
parations, with the proportions of their active in- 
gredients, as follows : — 

S. Glyceriniz=.*jo per cent, by weight of Gly- 
cerine with gelatin and water. S. Beiladonna^ 
Alcoholic Extract gr. .S’, Plumbi c Opio^ 
Acetate of Lead gr. 3, Opium gr. i. S. Acidi 
= Carbolic Acid gr. l. S* lodofomii- 
Iodoform gr. 3. .S’. Acidi 7 b««iV/ = Tannic Acid 

gr. 3. .S. = Hydrochloride of Morphine 

i- 

Besides these official suppositories, others are 
often prepared and used of different strengths from 
those mentioned, or containing other ingredients ; 
and the practitioner may employ many drugs in 
this way with advantage, according to his own 
jud^ent. 

Nutrient suppositories usually consist of lean 
meat tJiat has been finely minced and pepto- 
nised. 

Application. — A suppository must be intro- 
duced well into the rectum beyond the sphincter 
ani. At first this should be done by the prac- 
titioner, or by a competent nurse ; but subse- 
quently most patients learn to use suppositories 
for themselves without any difficulty. The sup- 
pository should be oiled, and passed in gradu- 
ally and gently with a screwing movement and 
without any undue force. It may be necessary 
to keep the finger applied for a moment over the 
anal aperture, until the tendency to expulsive action 
on the part of the rectum has subsided 

Uses. — A suppository may be used for the 
following purposes: (i) As a mere aperient, by 
exciting the expulsive action of the bowel through 
local irritation, which also has a reflex effect upon 
the intestine above. {2) On the other hand, to 
subdue ^cessive action of the bowel, and thus 
check diarrhoea (3) To bring medicinal agents 
into contact with the rectum in a suitable form, in 
order to affect some local disease. Astringents and 
Antiseptics are thus u^ (4) To ioffuence adjacent 
iurgans, the active ingredients of the suppository 
^ng airbed. For instance, a morphine suppo- 
mtofy will often produce a marked enec*' upon the 


bladder and generative organs. (S) To produce 
the general effects of a «ug upon the system, 
particularly when it cannot be given by the mouth. 
This of course occurs only after its absorption 
through the mucous membrane, and may be exem- 
plified by the effects of morphine or mercury. (6) To 
nourish patients when rectal feeding is called for. 

Frederick T. Roberts. 

SUPPRESSION OF URINE. — Urine, 
Suppression of. 

SUPPURATION. — The formation of pus. See 
Abscess ; and Inflammation. 

SUPRARENAL GLANDS, Diseases of. — 
In the article on Addison's disease (p. 23) the 
well-known association between its characteristic 
symptoms and morbid changes in the suprarenal 
glands was described. Addison's disease is much 
the most important morbid entity connected with 
these glands, and is essentially a chronic disease ; 
occasionally acute symptoms rapidly develop and 
prove fatal to a patient known to be the subject 
of the disease. In some instances similar acute 
toxic symptoms, collapse, vomiting, and convulsions 
suddenly occur, and lead to the death of a person 
previously in fair health and not suspected of any 
disease, and after death lesions such as haemorrhage, 
suppuration, or tubercle are found in the supra- 
renal glands. These are cases of toxaemia due to 
acute suprarenal insufficiency, and are extremely 
difficult to recognise durinpf life. 

Morbid changes of various kinds are frequently 
found after death in the suprarenal glands, but 
as a rule without any corresponding clinical mani- 
festations. This latency may be due to the lesion 
being localised, and thus leaving a sufficient amount 
of suprarenal substance in a state of functional 
activity, or possibly to compensatory hyperplasia of 
accessory adrenal bodies. Extreme want of de- 
velopment of the suprarenal glands is sometimes 
associated with anencephaly, while almost complete 
atrophy has been found in some instances of Addi- 
son's disease. The glands may undergo various 
forms of degeneration; amyloid change, chiefly 
in the cortex, is not very rare ; cloudy swelling and 
fatty change are commonly seen in toxic and infec- 
tive conditions. Gummata and syphilitic fibrosis 
are very rare, but tuberculosis without any associated 
signs of Addison’s disease is fairly common. Small 
suppurative foci may occur in pyaemia or infective * 
endocarditis, but primary abscess-formation is almost 
a patholc^ical curiosity. 

Haemorrhage into the substance of the medulla 
of the suprarenal glands occurs under a number 
of conditions, such as traumatism more especially in 
infants during difficult delivery, in chronic venous 
engorgement (for example, in asphyxia) and in some 
septic and toxic conditions, such as purpura. Small 
haemorrhages, as a result of embolism in pyaemia, 
may occur in the cortex, while considerable extra- 
vasation may take place into the substance of pri- 
mary suprarenal tumours. 

, H. D. Rolleston. 

SUPRARENAL GLANDS, Tumours of.-~ 
Tumours of the suprarenal glands may be innocent 
or malignant. 

Innocent Tumours. — Adenomata formed of 
encapsuled masses of suprarenal cells are notun- 
common ; theij^ usually arise from the cortex, are 



SUPRARENAL GLANDS 


SYCOSIS 


multiple and small in size, in a condition of &tty 
change, and are only discovered after death, Occa- 
sioncdly large adenomata occur; they may be 
bilateral and tend to degenerate and soften down in 
the centre into a hsemonhagic pseudocyst ; in rare 
instances they are palpable during life Exception- 
ally other simple growths, fibroma, lymphangioma, 
angioma, &c , have been met with. Cy«ts are very 
inftequent, and when met with are generally due to 
secondary changes of a degenerative nature m an 
adenoma Isolated cases of hydatid and dermoid 
cysts have been reported Innocent tumours of 
the suprarenal glands are of little or no clinical 
interest. 

Malignant Tumours may be pnmary or 
secondary Secondary malignant tumours may be 
either carcinomatous or sarcomatous . As a rule 
no spiecial symptoms can be correlated with their 
presence, but occasionally some of the pheno- 
mena of Addison’s disease occur. Primary malig- 
nant disease is rare. It may be either sarcoma or 
carcinoma, and in undoubted instances of malignant 
disease, as proved by the presence of secondary 
growths, difficulty may arise, from the anomalous 
microscopic appearances, m settling the precise 
nature of the neoplasm It is met with rather more 
commonly in males, and most often in early middle- 
age The growth forms a large tumour with a 
special tendency to caseate and soften ; a haemor- 
rhagic cavity in the centre may thus result During 
life It usually resembles a tumour of the kidney , in 
fact a correct diagnosis is always difficult and often 
impossible The clinical features are not those typical 
of Addison’s disease, but in some instances of excep- 
tional nature overgrowth of hair and pigmentation 
have been met with. Weakness and debility are 
marked features, and the disease runs a rapid course 
It may imitate not only renal growths but tumours of 
the liver or pancreas, and retroperitoneal sarcomata 
The prognosis is that of malignant disease elsewhere, 
but is worse from the difficulty of complete removal 
before metastatic infection has taken place. Re- 
moval IS of course the only treatment ; it has been 
successful in a few instances 

The accessory suprarenal glands may be the site 
of new-growth When accessory suprarenal glands 
become embedded in the substance of the kidney, a 
not uncommon event, they are spoken of as supra- 
renal ‘ rests ’ Primary malignant disease may start 
in these ‘ rests ’ and give rise to malignant disease 
in, though not strictly speaking of, the kidney 
Though of great pathological interest, these cases 
of malignant disease of suprarenal ‘rests’ in the 
kidney are clinically indistinguishable from primary 
malignant growths of the kidney (p 836) 

H D. Rolleston. 

SURGICAL KIDNEY. — Kidney, Con- 
secutive Inflammation of, p 823 

SUSCEPTIBILITY ^See Immunity. 

SWEAT-GLANDS, Diseases of. — See 
Sudoriparous Glands, Diseases of. 

SWEDISH EXERCISES -^See Massage. 

SYCOSIS. — Synon. ; Acne Mentagra ; Fr. 
Sycose ; Ger. Bartfinne. 

Definition. — A form of folliculitis confined to 
the hairy parts of the ftice. 

Symptoms. — Sycosis it a somewhat rare 
disease. It usually begins on the dim or upper lip. 
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where it is apt to occupy the central part \ it is, 
however, by no means limited to these regions. 

A similar form of follicular inflammation may at- 
tack the whiskers, eyebrows, and eyelashes. In 
an early stage the eruption consists of acneiform 
papules or nodules, which sooner or later develop 
into pustules with a hair passing through the centre 
of each As the numb^ of these increases, the 
skin assumes a swollen and thickened appearance. 

In acute cases the infiltration and thickening are 
considerable, in more chronic forms but slight. In 
most instances the hairs are not very easily ex- 
tracted, unless the free suppuration extends deep 
down into the follicle In cases of long standing 
the inflammation leads to a complete destruction 
of the sac, and the formation of scars and perma- 
nently bald spots In all the pustular forms staphy- 
lococci are present 

Diagnosis — In the diagnosis of this disease the 
following points should be especially remembered ; 
(l) It IS chiefly met with in adult males (2) It 
generally attacks in the first instance the upper lip 
or chin, but occasionally the region of the whisker. 
(3) It IS strictly confined to the hairy pirts. (4) 
The papules, nodules, or pustules each have a 
hair running through them (5) It is usually a 
very chronic affection, spreading slowly and lasting 
for months or years (6) The inflammation is at- 
tended by pain and burning sensations, but by 
little or no itching (7) Ultimately, the disease, 
if not cured, leads to permanently bald patches 
of scar-like tissue ; this, however, is prevented by 
steady epilation 

Sycosis may be easily confounded with im- 
petigo of the chin, especially when the latter is 
confined to the hairy parts. Impetigo has, 
however, a much more rapd development than 
sycosis, and the discharge and crusts are much 
more abundant Moreover, the disease is not 
usually limited to the hairy parts, as is always the 
case with sycosis Another disease for which sycosis 
may be mistaken is tinea tonsurans of the beard. 
The chief points of distinction are that tmea gene- 
rally begins with a circinate patch, and sfveads 
much more rapidly than does sycosis. Subse- 
uently, when suppuration is free, the differential 
lagnosis IS more difficult. The hairs, however, m 
tinea barbee present some of the chamcters of tinea 
tonsurans of the scalp, and their microscopical exa- 
mination will readily determine the presence of 
the fungus. 

Treatment — There is only one way of curing 
chronic sycosis with any certainty, and that is by 
steady epilation The best plan is first to remove 
all crusts with oil and fomentations. This softens 
the skin and renders epilation less painful. The 
hair of the part affected should be cut rather short 
with a pair of scissors, and then. Wherever a yellow 
point is seen, the hair passing through its centre 
should be pulled out with a pair of depilatory for- 
ceps. These hairs usually come out with 
sheaths attached. When this has been done over 
a limited area, dilute citnne ointment should be 
applied At first, epilation should be confined 
to extracting those hairs only which pass through 
pustules ; afterwards^ however, the parts affected 
should be completely denuded of haim by the ex- 
traction of a small number eveiv day. This pro- 
cess is attended by coosiderable pain, and the 
patience and perseverance of the patient are 
severely taxed. The young hairs which appear 
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some time after epilation should be also removed, 
and the process continued until the skin is 
healthy ; after each removal mild citrine ointment 
may be applied. Perseverance in this plan of 
treatment invariably cures the disease j whereas, 

' if left to itself, it leads in the end to the total de- 
struction of the hair and the formation of perma- 
nent cicatrices. The process of cure, however, 
is extremely tedious, Robert Liveing. 

SYMPATHETIC (ct^Vf with ; and suffer- 

ing). — This term implies that a part or organ 
suffers * in sympathy * with some other part or organ 
which is diseased. Most disorders which are 
popularly supposed to arise in this way admit of 
an obvious pathological explanation. Thus, a 
morbid process may extend directly along blood- 
vessels, lymphatics, or other tissues ; a morbific 
agent may be conveyed by the blood or lymph 
from one part to another ; or a secondary lesion 
may be pr^uced by direct nervous influence. The 
‘sympathetic* disturbance may be indicated by 
pain or other subjective sensations ; by functional 
derangements, as of secretions or actions ; or by 
positive organic lesions. The occurrence of such 
phenomena in corresponding parts on both sides of 
the body, when a disease has commenced on one 
side, is sometimes very curious, especially as 
regards organic lesions. As illustrative of the 
associations in which the word ‘sympathetic* is 
employed may be mentioned sympathetic pain^ 
sympathetic headache^ sympathetic ophthalmitis ^ sym- 
pathetic vomitingy sympathetic bubo. 

Frederick T. Roberts. 

SYMPATHETIC SYSTEM, Disorders of— 
Synon. ; Fr. Maladies du Nerf Sympathique ; 
Ger. Krankheiten der Nervus Sympathicus. 

I. Diseases of the Sym pathetic System 
In connection with the Cerebro spinal 
System. 

{a) The SMnal Cord. — Lesions of the cervical 
region of the spinal cord may be associated 
with extreme contraction or extreme dilatation 
of the pupil on one or both sides ; with in- 
creased heat and redness, or the reverse, of the 
head and neck ; with perverted respiration ; with 
perverted action of the heart ; and possibly with an 
exalted febrile heat of the whole body {see Spinal 
Cord, Diseases of, pp. 1526, 1527). Though 
we regard these phenomena as signs of disease 
in this particular portion of the spinal cord, it 
is none the less true that such phenomena are 
due to altered activities in those root-portions of 
the sympathetic system of nerves which take origin 
in, or traverse, this r^on of the cord. This is 
shown by the fact that similar sets of symptoms 
are produced by injuries, tumours, or other morbid 
processes implicating the cervical sympathetic 
Itself. 

It will be well to cite here the phenomena com- 
monly associated with irritation or paralysis of the 
cervical sympathetic nerve, on account of their im- 
portance as diagnostic indications. 

The signs dependent upon irritation of the cer- 
vical sympathetic in its oculo-pupillary fibres are — 
dilatation of the corresponding* pupil with sluggish 
action, widening of the palpeoral fissure, promi- 
nence of the eyeball, feeling of tension in the eye 
(as in glaucoma), and a scanty secretion of tears 
and mucus ; while in iu vaso-motor fibres they are 


— lowering of temperature of the side of the face 
and head, diminution of sensibility, an absence of 
perspiration, with (if the irritation continue) a 
tendency to slight atrophy of the side of the face. 
The signs of paralysis of the cervical sympathetic 
in its two sets of fibres are the direct opposites of 
those just cited, so that it is not necessary to enu- 
merate them. Of these signs, those dependent 
upon irritation or paralysis of the oculo-pupillary 
fibres are usually much more constant and durable 
than those which depend upon irritation or paralysis 
of the vaso-motor, fibres. These latter signs are, 
for reasons at present unknown, often transitory and 
fitful. Sometimes there may be signs of paralysis 
of oculo-pupillary fibres co-existing with signs of 
irritation of the vaso-motor fibres, or vice versd. It 
has been definitely determined that injury in the 
lower cervical region of the cord, and as far down 
as the level of the second dorsal nerve, may give 
rise to the oculo-pupillary signs of one or other 
kind ; and, on the other hand, that damage to the 
cord in these same parts, or as low down as the 
fourth dorsal nerve, may give rise to the above- 
mentioned vaso-motor signs. 

When the dorsal and lumbar regions of the spinal 
cord are the seats of disease, other groups of pheno- 
mena will doubtless, after a time, be more fully 
recognised as results of irritation or paralysis of 
those roots of the sympathetic system which have 
their origin in or which traverse these particular 
regions of the spinal cord. It is therefore important 
to bear in mind the place of origin and the distri- 
bution of the different internal branches from the 
lateral sympathetic cords, which proceed from 
these regions to the different glandular organs or 
hollow viscera. Diarrhoea, sickness, obstinate con- 
stipation, sexual defects, and bladder-troubles, are 
among the symptoms which have such an origin, 
as well as undue heat or unnatural coldness of the 
lower extremities. See also Pain in Visceral 
Disease, p. 1137. 

(/^) The Brain . — In different portions of the 
brain some of the signs and symptoms of disease 
are also referable to direct or indirect interference 
with the functions of the sympathetic system of 
nerves ; but they constitute (apart from vaso-motor 
derangements, which are very common and often 
well-marked) far less distinctive aggregates, owing 
to the fact that the sympathetic system of nerves 
has a much less extensive relation with the brain 
than with the spinal cord. In this direction, how- 
ever, and in connection especially with diseases of 
the medulla oblongata, we have to bear in mind the 
occasional occurrence of diabetes, polyuria, or 
albuminuria ; also of some cardiac and respiratory 
derangements. 

2. Diseases of the Sympathetic System 
proper. — Where disease exists in the ganglia of 
the sympathetic system itself, or where it involves 
them, we get groups of symptoms more clearly 
referable to disordered activity of this system of 
nerves alone. 

These will differ in particular cases, according to ' 
the nature of the morbid change, that is, accoroing 
M it is destructive or merely irritative ; and accord- 
ing to the number or particular combinations of 
ganglia and fibres affected. The ganglia and re- 
lated plexuses may either be affected by intrinsic 
morbid processes, or may be variously involved 
from vdthout by morbid processes having their 
origin in adjacent tissues. 



SYMPATHETIC SYSTEM 


SYNCOPE 


1647 


(fl) Intrinsic changes. — The principal intrinsic 
morbid processes which have been hitherto recog- 
nised post mortem m some one or other of the 
sympathetic ganglia are Pigmentary degeneration ; 
cirrhotic overgrowth of their connective tissues, 
with or without secondary atrophy (the ganglia in 
such cases being either smaller or larger than natu- 
ral) i a highly congested and varicose state of their 
blood-vessels , effusion of blood into their sub- 
stance ; new growths starting from their substance ; 
and fatty degeneration, with more or less marked 
atrophy. 

{d) Extrinsic disease.— Different parts of the 
sympathetic system may become involved in new- 
growths or in abscesses ; or they may be simply 
pressed upon by aneurysmal or other tumours 
occurring in contiguous regions of the body 

Besides the pathological conditions already enu- 
merated, It should be borne in mind that in altered 
Blood-states, whether cachectic or of febrile origin, 
we commonly have, and especially in the latter class 
of cases, a greatly perverted activity of the sympa- 
thetic system throughout the body— as evidenced 
by the altered vascular conditions, increased tissue- 
metamorphosis and body-heat, together with the 
perverted activity of most of the glands in the body 
Eee Fever 

The principal disorders apart from those due to 
structural diseases of the cord and of the brain, in 
which derangements of the sympathetic system of 
nerves exist, or are believed to exist, and irt which 
such derangements have either wholly or in part a 
causal relationship to the principal signs and sym- 
ptoms of the respective disorders, are as follows 
Epilepsy ; convulsions ; megnm (hemicrania) , 
exophthalmic goitre ; unilateral hyperidrosis , pro- 
gressive facial hemiatrophy j angina pectoris , 
asthma , diabetes mellitus , Addison’s disease , 
gastralgia , enteralgia (colic) ; neuralgia coeliaca , 
neuralgia spermatica , and uterine neuralgia 
Among the affections more doubtfully or partially 
related to disorders of the sympathetic, we may 
mention glaucoma , neuro-retinitis j progressive 
muscular atrophy j pseudo-hypertrophic paralysis, 
locomotor ataxy , diphtheritic paralysis , and so- 
called * reflex paralysis ’ In the special articles on 
most of the first group of affections, the reader will 
find references to the dependence of such conditions 
upon disorders in one or other department of the 
sympathetic system 

H Charlton Bastian 

SYNCOPE (avyKotrijf a faint) — Synon. ; Faint- 
ing ; Fr. Syncope ; Ger Ohnmacht 

Definition — A state of suspended animation, 
due to sudden failure of the action of the heart 

-Etiology. — S yncope may be due to any condi- 
tion which interferes with the action of the heart, 
whether acting {a) intrinsically \ {b) through the 
nervous system ; (c) through the bl ^ ; (d) through 
gravity ; (e) through more than one of these channels. 

(a) Syncope due to intrinsic cardiac conditions is 
chiefly seen in structural diseases of the heart, espe- 
cially fatty degeneration. Among other instances of 
this class of causes may be mentioned compression 
of the heart by raorbia growths, products or pro- 
cesses, or by tight articles of dress ; excessive heat, 
whether natural or artificial, as in sunstroke and the 
hot bath ; lightning ; and certain drugs and poisons, 
ihcluding alcohol, ^loroform, tobacco and pto- 
'inaXnes. 


{b) The most common nervous causes of fainting 
are of an emotional kind, such as fear, grief or ^oy, 
m nervovis or hystencal individuals. Si^den injury 
of the central nervous system, as in concussion (n 
the brain, has partly the same effect. In a larger 
number of instances the nervous causes of syncope 
act reflexly, and are to be found in conditions of 
the stomach or intestines (corrosive and irritant 
poisoning, heavy meals, indigestion, worms, scy- 
oala) ; in the liver, kidneys, or uterus (usuries, cal- 
culi, displacements) , or in the hmbs or body 
generally (pamfiil injuries or operations of any kmd). 
Spasm of the arteries, due to reflex irritation of the 
vaso-motor nerves (cold and certain poisons), also 
may lead to syncope 

(^r) Of the causes of syncope connected with the 
blood the most frequent is haemorrhage. Chronic 
anaemia, as seen in idiopathic and pernicious cases, 
or accompanying chronic constitutional diseases, is 
a common cause of serious fainting 

(d) Syncope produced by disturbances of the force 
of gravity in the circulation is familiar in the faint- 
ness which may occur when patients first assume 
the erect posture in convalescence 

{e) In a large number of instances, the causes of 
syncope are complex Thus in famting from hunger 
and exhaustion the heart is depressed directly, as 
well as through the nervous system, and through the 
blood , and in severe injuries, such as railway acci- 
dents, there may be a combination of depressing 
causes, including fear and grief, haemorrhage, pain- 
ful lesions, cerebral concussion and shock Faint- 
ing in a hot impure atmosphere appears to be due 
partly to the direct effect of heat upon the circula- 
tion , partly to the interference with respiration, 
and indirectly with the heart, produced by carbonic 
acid and other excrementitious products 

In the subject of any of the predisposing causes 
of syncope already mentioned, the occurrence of 
fainting may be determined by a very slight excitmg 
circumstance It is thus that in serious cardiac 
disease, in hystencal subjects, in delicate overgrown 
adolescents, and in persons suffering from anaemia, 
the smallest excitement or exertion, unpleasant 
sights or smells, or exposure to an impure and 
heated atmosphere, may cause faintness, and m 
some instances even fatal syncope 

Anatomical Characters — In death by syn- 
cope the organs generally are found to be anaemic ; 
and this condition is particularly marked if haemor- 
rhage have occurred The state of the heart vanes 
with the cause of its failure, the ventricles being 
either dilated and full of blood, or empty, as in 
cases of fatal hsemorrhage, and possibly contracted. 

Symptoms — A syncopal attack presents three 
stages, namely (l) « period preceding loss of con- 
sciousness j (2) a condition characterised by insensi- 
bility, (3) a period of recovery from the fainting 
state. 

(i) A person about to faint is observed to turn 
suddenly pale ; he staggers, or leans against the 
nearest support; the eyes roll upwanU, while "the 
eyelids tremble or close; and consciousness and 
general sensibility are impaired. The pulse fiuls, 
generally becoming weak, small, and fir^uent ; tit 
other instances it is infrequent, irregular, Of intet* 
mittent The respiration is irregular a^ fe^e> 
Vomiting may possibly occur. 

At the same time the patient has a niatihor i 4 
subjective sensations. The most ormt of Uiete 
are a tense of ^sinking’ in tbeepigaitnim) 
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of increasing debility, *^ddiness ’ in the head, and 
a tendency to fall. Vision becomes indistinct; 
the hearing is usually impaired or * distant ’ — rarely 
more acute; and tinnitus may be present. Mentally 
there is a rapid fading of sensory impressions and 
of consciousness ; while in cases of fainting from 
loss of blood there may be restlessness, agitation 
and delirium. 

(2) The first stage is now complete. Thereupon 
the muscles are relaxed ; the patient falls ; and con- 
sciousness is completely lost. The surface is pallid, 
and possibly cold and clammy ; the eyes are closed, 
and the pupils dilated ; the pulse and the cardiac 
impulse and sounds are nearly or quite impercepti- 
ble; respiration is indistinguishable, or occurs as 
occasional weak sighs ; and the vital functions 
generally appear to have ceased. In syncope due 
to severe haemorrhage general convulsions may 
occur. 

(3) The third stage, that of recovery from syncope, 
is marked by signs of gradually returning con- 
sciousness, increase of the pulse at the wrist, and 
restoration of the functions generally. Usually 
the first evidences of improvement are slight 
movements of the hands and features, and deep 
sighing. The pulse now becomes more distinct ; 
the cardiac impulse and sounds are found to be 
stronger ; the senses of sight and hearing can be 
excit^; colour returns to the face and lips, and 
warmth to the extremities ; and intelligence is 
gradually restored. Very shortly the patient may 
be able to resume the sitting posture ; and the 
seizure is at an end. 

Duration and Terminations.— The duration 
of the several stages of syncope varies greatly, from 
a few seconds even to hours. In many instances 
the attack does not pass beyond the first stage ; in 
rarer cases insensibility may last for an almost in- 
definite time. The most common termination is in 
recovery ; but s^cope is one of the ordinary modes 
of death, especially in haemorrhage and structural 
disease of the heart In nervous subjects partial 
recovery may be quickly followed by return of the 
fainting state, the patient being said to * pass out of 
one faint into another.’ Where referable to struc- 
tural disease or to hysteria, syncope may recur at 
intervals for many years. 

Pathology. — Syncope consists essentially in 
sudden failure of the action of the heart, originating 
in any of the causes already mentioned, and leading 
to a condition of acute general anaemia. .Whether 
from some affection of the heart itself, from sudden 
interference with the nervous impulses which regu- 
late its action, from failure in the supply of blo^ 
within its cavities and in its substance, or from a 
combination of such causes, the s^tolic contraction 
suddenly becomes short and feeble. If there has 
been no haemorrhage nor vaso-motor paralysis, the 
cardiac cavities are distended with bloOT, and 
further embarrassed ; if profuse haemorrhage has 
occurred, the heart is deprived of blood, and thus 
of the natural stimulus to contraction, and the same 
effect urill follow failure of compensation for the 
hydrostatic effect of gravity by vaso-motor activity. 
In either case hital cardiac paralysis may be the 
result, unless the contractile power of the heart be 
speedily restored. 

The acute general anaemia that results specially 
affects the central nervous mtem. In tM erect 
ture the circulation fails first within the cere- 
m, producing rapid disturbance and then loss of 


consciousness, and depressing the centres that regu- 
late the heart, vessels, respiration and stomach. 
The general muscular paralysis which occurs at the 
same time is also partly of central origin. Similarly, 
the convulsions which may ensue in cases of haemor- 
rhage are probably referable to sudden circulatory 
disturbance within the basal ganglia and cord. The 
senses are further obscured by anaemia of their 
special organs; the heart is more depressed by 
failure of the coronary circulation ; the paralysis of 
the m\iscles is increased by want of blood within 
them ; and the temperature falls from failure of the 
circulation generally. 

In non-fatal cases recovery naturally occurs by 
restoration of the cerebral circulation in the re- 
cumbent position, and consequent stimulation of 
the cardiac centre. Other circumstances favour the 
recovery of the general circulation, such as the 
relaxation of the arteries, and the partial restora- 
tion of the respiratory and other functions, which 
quickly re-act upon the heart. 

Diagnosis. — Syncope has to be diagnosed from 
other conditions or events in which loss of con- 
sciousness is a prominent symptom ; and chiefly 
from epilepsy, apoplexy from any cause, vertigo, 
concussion of the brain, shock, and poisoning of 
many kinds, including suffocation by certain gases 
and drunkenness. From such of these conditions 
as commence in the brain, and from poisoning 
(unless the poisons act as cardiac depressants) 
syncope is distinguished by the characters of the 
pulse. Certain cases of hysterical faints, which are 
strictly cerebral, not cardiac, in origin, are also 
readily diagnosed by the pulse, which may be of 
good volume and force. The diagnosis of shock, 
which usually produces a degree of syncope, is 
described in the article on that subject. See 
Shock. 

Prognosis. — T he prognosis of syncope depends 
upon its cause, and upon the practicability of im- 
mediate treatment. If due to structural disease of 
the organs of circulation, or to serious injury, acute 
poisoning, excessive heat, or profuse hiemorrhage, 
the case may be serious, and prove fatal unless 
treatment be instantly applied. If, on the other 
hand, the cause of the faintness lie in an excitable 
nervous system, momentarily depressed by some 
passing emotional disturbance, by impurity of the 
atmosphere, or by digestive derangement, the 
attack may be pronounced free from danger, 
although liable to recur. 

Treatment. — In the treatment of syncope two 
indications are equally urgent, namely, removal of 
the cause of faintness, and restoration of the action 
of the heart. If the patient should not have fallen, 
he must be immediately laid flat on his back ; the 
atmosphere should be rendered as pure as possible, 
by throwing open the windows and doors, or by 
removing the patient to the open air, and prevent- 
ing people from crowding round him ; at the same 
time the dress should be loosened about the neck, 
chest, and abdomen. If haemorrhage have occurred, 
means must be taken to stop it. Cardiac stimulants, 
direct or indirect, must then be employed. The 
most available and powerful of these is alcohol, in 
the form of brandy or other spirit ; and this may be 
given either pure or in water, and in an amount 
which will vary with the individual case, as esti- 
mated by the immediate result. Sal volatile, ether 
and eau-de-Cologne are equally valuable cardiac 
stimulants, if available. Should the patient be 
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unable to swallow, these substances, as well as 
warm liquids, must be given at once as enemata $ 
or ether may be injected under the skin. 
Ammonium carbonate (* smelling salts’) and other 
strong smelling compounds, including perfumes, 
fanning, cold douches, and refrigerant applications 
of eau-de-Cologne or other spirit to the temples 
and hands, are other ready means of exciting the 
heart reflexly through the nervous centres. If these 
measures fail after a fair trial, the condition of the 
patient is very serious. The systematic employ- 
ment of efficient means of resuscitation must then 
be had recourse to, including friction of the limbs 
and trunk, inversion, galvanisation of the region of 
the heart, and even transfusion. Sefi Resuscita- 
tion (A) , and Anaesthetics. 

In cases ending favourably the patient must be 
careful not to assume the erect position too hastily, 
or to undergo much exertion, until some rest has 
been obtained, or some stimulant or nourishment 
administered 

The occurrence of syncope is sometimes the first 
indication of the existence of serious structural 
disease of the heart or other organ ; and it should 
suggest a careful examination of the patient, and 
the adoption of measures likely to prevent the 
return of such a dangerous event, that is, the avoid- 
ance of the principal causes already mentioned, as 
far as they are avoidable. 

J. Mitchell Bruce. 

SYNOVIAL MEMBRANES, Diseases of.~ 
See Joints, Diseases of. 

SYPHILIS (etymology uncertain Perhaps from 
* Syphilus,* the title of a Latin poem by Fracastonus, 
published in 1530 ; or from <rt/s, a swine , and 
I love) — Synon Vulg , Pox ; Fr. VMe , 
Ger. Lusiseuche, 

Definition — An infective general disease; 
communicable by contact of a specific virus with a 
breach of surface, or by hereditary transmission. 
Syphilis is charactensed by a penod of incubation ; 
ana, in the acquired form, by certain changes at the 
seat of inoculation, and in the proximate lymphatic 
glands These are followed by an eruption on the 
skin and mucous membrane, and sometimes by 
lesions of the deeper tissues and viscera. 

Etiology. — The various phenomena of syphilis 
are caused by the absorption of an mfective virus 
into the blood, and its difitision throughout the 
body. It is now generally agreed that the ‘soft 
chancre’ is a local affection, quite distinct from 
syphilis From this point of view the present 
account is written The local suppurating sore or 
soft chancre is descnbed elsewhere. See Venereal 
Sorb. 

One attack of syphilis usually affords protection 
against a second throughout the lifetime or the indi- 
vmual, but in rare instances, as in other infectious 
diseases, the same person suffers more than once. 

Besides being carable of contaminating others by 
inoculation, the subject of acquired sypmlis is al^ 
liable, during a variable penod, to transmit the 
disease to the offspring ; but whether the inherited 
form of syphilis be filler transmissible to the next 
generation remains doubtful. 

Pathology and Anatomical Characters. — 
The essential nature of the syphilitic virus is un- 
known. Various micro-organisms have been re- 
ported from time to time as found exclusively in the 
r 
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blood or tissues of syphilitic persons ; but eykleiice 
IS still wanting to settle the question, one difficulty 
in the way being that syphilis seems not to be com- 
municable to the lower ammals. Sjrphilis resembles 
the exanthemata in having a penod of incubation, 
in the devel^ment of a rash, and in the protection 
commonly afmrded by one attack against subsequent 
mfection ; but it differs from them in its long dura* 
tion and liability to relapse, and m not being com-* 
municable through the atmosphere. 

When the syphilitic poison has been absorbed, it 
multiplies until the whole body becomes pervaded 
by it How soon this absorption takes pl^e is not 
known. Excision of the initial lesion has been ex- 
tensively practised with the object of preventing 
further development of the disease ; but the evi- 
dence at present available, from observation as well 
as from experiment, indicates that by the time the 
initial lesion appears the virus has already passed 
far beyond its boundaries 

The changes produced by syphihs have been well 
descnbed by Gowers as depnding partly on a pro- 
cess of inflammation, and partly on a process of 
tissue 'formation These two are generally com- 
bined in varying degree according to the lesion and 
according to the stage of the disease. The mflam- 
matory element is most marked in the early erup- 
tions of the skin and mucous membrane, and is also 
probably the chief factor in causing certain early 
mnctional disorders of the internal organs. The 
process of new growth is most distmct in what is 
caX\t6.\}xQ sypktlomaoT gumma The change begins 
by the production of a small-celled grow£, wmch 
at first resembles granulation-tissue— hence named 
by Virchow granuloma — but which soon shows a 
marked tendency to vascular occlusion and conse- 
quent degeneration 

The new'growth may develop m a diffused infil- 
trating form, or in the circumscribed masses known 
as gummata. Any of the structures of the body 
may be attacked, most commonly, perhaps, the skin 
and subcutaneous connective tissue ; but bone, 
muscle, glands, and the viscera are all liable to suffer, 
the change probably beginning m the blood-vessels of 
the affected part , and although the morbid growth 
IS essentially the same wherever it is developed, it 
presents differences m appearance, as well as in 
behaviour, according to the tissue or organ affected, 
and the period at which it occurs. 

A gummut which is the most charactenstlc pro- 
duct of syphilis, in its typical form appears as & 
yellowish, tough, somewhat elastic, and shar{dy de- 
fined mass, which is often caseous m the middle* 
Gummata vary greatly, from a mere granule to die 
sire of a duck’s egg, or even larger stilL They may be 
single or multiple, and are frequently associated with 
the diffused form of growth, which after a time be- 
comes converted mto a tough fibrous tissue ; this 
finally contracts, and thus puckers, deforms, and 
often senously affects the funcdons of the on^ in 
which It grows. 

Besides the specific effects of syphilis there are 
certain desenerative diseases of the nervous q^sUm, 
notably tMes dorsalis exA general peural^sis^ whkhi 
are thought to be chiefly caused by syphilis, as thm 
is evidence of that disease in over 70 per cent of 
such cases. 

A syphilitic origin has also bemi dAimed bv oer- 
tain authors for a variety of maladies ooaaecMiiltli 
malnutrition— rickets, for example — whenthiB^opcitr 
in the children or even granddihdripi of 
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parents. There is considerable difference of opinion 
concerning these so-called * para-syphilitic ’ affec- 
tions, but all are agreed that amyloid disease may 
be caused by syphim, especially, but not exclusively, 
in cases where long-standing suppuration has been 
present. See Amyloid Disease. 

Infection. — Before considering the different 
ways in which syphilis may be propagated, it is 
necessary to mention the vehicles of the virus. 
These are — 

1. The dischai^e of the initial lesion. 

2 . The secretions of all the secondary eruptive 
lesions, especially of those known as mucous patches 
or tubercles. 

3. The blood, during the earlier stages of the 
dis^e. 

The secretions of the later or tertiary affections 
have not been proved to be inoculable, nor have the 
physiological secretions of a syphilitic person — for 
example, the saliva, sweat, tears, milk— unless mixed 
with the secretions of syphilitic lesions or with the 
blood, even though the disease be in an early stage. 
The semen, however, though apparently not inocu- 
lable in the ordinary way, seems to be capable of 
infecting the ovum during a period which probably 
varies considerably in different cases. L^tly, the 
secretions of other diseases from which a syphilitic 
person may be suffering are not always infectious, 
^is at least is the case with regard to vaccinia ; for 
healthy children have often been vaccinated from 
syphilitic subjects without contracting syphilis. 

Modes of Communioation. — The sources of 
infection being so numerous, it is easy to understand 
that the rfaodes of communication must be so also. 
Th^ may be described under three heads : {indirect 
eommunicaium ; {2) mediate communication ; and 
(3) hereditary transmission, 

1. Direct communication. — In the great majority 
of cases syphilis is imparted during sexual inter- 
course — fint, because the genital organs are the 
most fi^uent seat of the infectious lesions ; secondly, 
because the delicate epithelium of these organs is 
especially liable to abrasion during coitus. Hence 
syphilis is usually described as a venereal disease, 
but it should always be remembered that it is not 
necessarily so. Wherever the poison comes in con- 
tact with a broken surface, it may thence be absorbed, 
and general infection follow. Instances of syphilis 
being conv^ed quite independently of sexual rela- 
tions are unfortunately fiir from rare. Perhaps the 
most frequent form of extra-genital infection is that 
of a nurse by a syphilitic child, or of a child by its 
nurse. The disease may also be spread by kissing, 
syphilitic lesions being very common about the lips 
and in the mouth, ^ain, medical men and mid- 
wives not infrequently contract syphilis by attending 
diseased women in labour ; and surgeons by exami- 
ning or operating upon syphilitic persons. 

2. Mediate communication, — When syphilis is 
communicated indirectly, the medium may be of 
almost endless variety. Articles which are used in 
rommon by different persons, such as spoons, drink- 
ing-vessels, and pipes, are perhaps the commonest 
media ; implements used in various trades — shavix^ 
and glass-blowing, for example — have also acted in 
the same way. Again, through the performance of 
tattooing, cupping, catheterisation of the Eustachian 
tube, and other operations, chiefly by ignorant per- 
sons and qwks, the disease has l^en communi- 
cated ; and it hal also happened during vaccixlation ; 
But now that calf-lymph only is used there should be 


no danger whatever. The mode of communication 
in whi^ the foetus is believed to be the medium 
between husband and wife is noticed under the next 
heading. 

3. Hereditary transmission. — Our knowledge 
concerning the transmission of syphilis from parent 
to child is still imperfect in many respects, and the 
questions involved are much too wide for discussion 
in this article. Consequently, no attempt will be 
made to do more than state briefly the points which 
are generally accepted, and the usual course of 
events when syphilitic persons become parents. 

In the first place, it must be remembered that a 
child born of syphilitic parents does not always show 
signs of the disease. When the infection of both 
parents is recent, however, the offspring almost in- 
variably suffers, and this is also the case if the 
mother alone be diseased. In such circumstances 
abortion or premature birth is common. When the 
father alone is syphilitic, and especially if his disease 
be not of recent date, both mother and child may 
escape. 

Syphilitic infection of the offspring may be either 
germinal, from one or both of the parents, or in the 
case of the mother it may be post-conceptional, that 
is, through the placental circulation. 

When a previously healthy woman bears a syphi- 
litic child to a syphilitic father, and shows no sign 
of infection herself, she is supposed to have gained 
immunity from her foetus in utero. The most 
weighty evidence in support of the view that she is 
really immune is that known as Colles’sLaw, namely, 
that the mother of a syphilitic child, although she 
may suckle it, does not acquire syphilis from it after 
its birth. 

But if in similar circumstances the mother suffers 
afterwards from some of the later sighs of syphilis 
without having previously shown any of the earlier 
signs of acquired syphilis, she is supposed to have 
been infected by her foetus in utero (syphilis by con- 
ception, or choc en retour). 

Again, if, as more rarely happens, a syphilitic 
woman bears a child which shows no sign of in- 
fection, the child is supposed to have gained im- 
munity through the placental circulation. But neither 
in the case of the mother nor of the child is it known 
how long the immunity lasts. 

On the supposition that syphilis is due to a 
microbe, these phenomena have been explained as 
follows ; Under normal conditions, as is well known, 
there is no direct communication between the blood- 
vessels of the placenta and those of the foetus, and 
if those conditions remain unaltered in spite of the 
syphilitic infection of mother or foetus, then which- 
ever of the two is healthy will by diffusion of the 
toxins gain immunity from the other. On the other 
hand, ff the continuity of the walls of the blood- 
vessels be broken — which is probably most fre- 
quently the case in wphilis— then the micro-orga- 
nisms themselves will pass, and mother or child, 
as the case may be, will be infected by the other. 

If the mother acquire syphilis during the earlier 
months of pregnancy the child commonly suffers. 
If she be infected after the seventh month it is said 
that the child may escape, but further and more 
exact evidence on this point is required. 

The duration of the transmissive power varies in 
different cases, according to the influence of treat- 
ment and other circumstances ; hut the liability to 
transmit syphilis to the offspring seems to last longer 
than the ability to infect by inoculation. In tne 
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absence of treatment the child or children bom 
nearest to the date of parental infection usually suffer 
more severely than those born later, which gradually 
suffer less and less severely as time goes on ; but 
this 18 not always the case. A healthy child may 
be born under the influence of mercury ; but a sub- 
sequent one may be tainted, if treatment have been 
discontinued, and the disease have resumed ac- 
tivity. There are also periods of quiescence m 
syphilis independent of treatment, aunng which 
apj^ently healthy children are sometimes wm. 

Symptoms — The symptoms of syphilis are 
usually divided into three groups— w- 
condary^ and tertiary. And although such division 
IS really artificial, it is useful to retain these terms 
for the purpose of description ; but it must be borne 
in mind that in the great majority of cases tertiary 
symptoms do not occur at all ; that they sometimes 
appear quite early in the disease , and that the signs 
proper to all three periods may be present at the 
same time. 

I Primary Syphilis — A patient is said to be 
suflfenng from primary syphilis as long as the initial 
manifestation, and the accompanying glandular en- 
largement, remain the sole signs of the disease. 

When the syphilitic poison, unmixed with any 
irritating matter, has been {inoculated, the abrasion 
quickly heals, and no further change is observed for 
three or four weeks. This interval is called the 
period of incubation Its average length, judging 
from cases of experimental inoculation, is a^ut 
twenty-four days ; but it may perhaps be as short 
as ten, or as long as forty-six days, or even longer 
still After this a small red spot appears at the site 
of inoculation, which is called the initial ox primary 
lesion Later, this may assume one of several forms, 
and is then often term^ a hard or infecting chancre, 
and sometimes, incorrectly, a Huntenan chancre 
The initial lesion presents certain differences in 
appearance, according to its position, and the pre- 
sence or absence of irritation. Its chief character- 
istic IS the presence of induration at its base , and 
the aspect of the sore is much affected by the degree 
to which this hardness is developed Sometimes 
the lesion is observed as a hard desquamating papule ; 
sometimes as a prominent ulcer, having a hard well- 
defined base and thickened adherent margins ; but 
most commonly as an erosion or shallow ulcer, with 
an amount of induration which varies much in 
different cases, and which is liable to be overlooked 
unless care be taken. Sometimes the induration 
develops in a thin layer, like a piece of parchment, 
or even paper; hence the term ‘parchment sore* 
often applied to this form of the initial lesion. In 
rare instances, especially in women, induration 
appears to be absent. The secretion is thin, scanty, 
non -purulent ; and though not readily inoculable on 
the bearer, it has nevertheless been successfully 
inoculated in certain cases during the pnmary stage. 
The syphilitic pnmary lesion is usually smgU^ 
contrasting strongly in this respect with the local 
venereal sore, in which multiplicity is the rule. 
It is also indolent, often painless, tends to dis- 
appear spontaneously, and does not necessarily leave 
a scar. 

The seat of the initial lesion is most frequently 
the genital organs, but, as has already been stated, 
absorption of the poison ma^ occur in any situation 
where a breach of surfisce exists. Conseouently the 
initial lesion may be found on any part of the l^y, 
hs about the lips or mouth in children, on the breast 


in nurses, or on the hand or finger In the case of 

doctors a^ mid wives. 

If, as frequently happens m practice, irritadag 
matter of any kind have been inoculated as well as 
the syphilitic poison, the course of events will vary 
according to the nature of the imtant For example, 
if the pus of the local chancre have also been 
absorbea, the incubation-penod of syphilis will be 
occupied by the course of the suppurating sore, 
which may or may not have healed at the time the 
change peculiar to syphilis occurs. If the sore be 
still present, induration will develop, and the lesion 
will for a time assume the characters of both kinds 
of sore; but if it have healed, the cicatrix will 
harden and eventually assume more or less closely 
the appearance of one or other of the forms of initial 
lesion which have just been mentioned. 

The initial lesion in rare instances may disappear 
in a few days, but its duration usually varies nom 
two or three weeks to several months, according to 
Its size and the influence of treatment. It some- 
times breaks out again after cicatrisation ; and in- 
duration may reappear, even repeatedly, without 
fresh infection If the sore, from irritation of any 
kind, be made to suppurate, the secretion may be- 
come freely inoculable on the bearer. When the 
chancrous and syphilitic poisons have both been 
inoculated, the resultmg lesion has been termed by 
Rollet a ‘ mixed chancre * 

Glandular Enlargement , — On whatever port of 
the body the initial lesion may be situate, the 
nearest lymphatic gland or glands become percep- 
tibly enlarged in from seven to fourteen days after 
its appearance. Where the glands themselves are 
multiple, the whole group is usually more or less 
affected ; but the gland most directly connected 
with the point of moculation enlarges first, and 
often attains a greater size than the omers. In the 
absence of inflammation of the surrounding parts, 
each gland can be felt as a separate distinct indo- 
lent swelling, usually about the size of a marble, 
the cellular tissue and skin remaimng free. At this 
time the enlargement commonly remains hmited to 
the nearest group, but later it is sometimes general. 
'When the genital region is the seat of the initial 
lesion the ^ands of ^th groms are in most cases 
enlarged, though often to an unequal extent Sup- 
puration of the glands probably never occurs unless 
there be some source of imtation m addition to the 
sy^ihtic poison 

Besides the glands, the lymphaiu vessels leading 
to them— those of the penis, for example — cafi 
sometimes be felt as hard cords, freely movable be- 
neath the skin These cords have also been found 
to contain thickened blood-vessels. 

2 Secondary Syphilis. — After the develop- 
ment of the initial manifestation, with its aooom- 
panying adenopathy, another interval occurs befixce 
^her signs appear. This is sometimes ealM 
second iiwtbatian^ to distinguish it from that wlfidi 
intervenes between infecUon and the appearance djt 
the initial lesion This second penod of omescexsee^ 
counting from the appearance of the initial leriop 
to the appearance of the general eruption, is 
about SIX weeks. Thus, as a general rule, it may 
be stated that, in the absence of specific treattiuftit^ 
the rash appears from sixty to seventy days >aftier 
infecUon ; from fb^ to fifty ato the ilfillid 
lesion ; and from thir^ to forty after 
^ of the nearest lymphatic glands. 

During the earlier part of this peiM-IImpKitait 
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commonly does not feel ill ; but towards its close, 
and shortly before the appearance of the eruption, 
some patients, especially women, if they be not 
already under the influence of mercury, develop 
certain s3rmptoms of constitutional derangement 
which have received the name of prodromata. Thus 
the patient may become pale and anssmic, and 
may suffer from shortness of breath and lassitude. 
In addition, headache, loss of appetite, pains 
in the limbs and back, rise of temperature, and 
other symptoms known under the name of ^ syphi- 
litic fever,' may be present. During this period 
also, as was first pointed out by Ricord and Grassi, 
the proportion of red blood-corpuscles is diminished. 
The prodromata are usually mild in degree, but 
occasionally they are severe. Thus, headache may 
be agonising, and in rare instances the amount of 
constitutional disturbance is so great that the onset 
of one of the acute fevers may be suspected. 

Cutaneous System , — At the end of this second 
interval of apparent quiescence, then, and having 
been preceded or not by some of the symptoms just 
mentioned, the first eruption appears. This, in the 
great majority of cases, consists of irregularly scat- 
tered red spots {Erythematous Syphilide^ Syphi- 
litic Eoseola) va^ing in size from a hemp-seed to a 
shilling, not raised above the surface, feding on 
pressure at first and often throughout. The rash is 
unattended by itching or any other subjective sign, 
so that it is often overlooked by the patient. The 
spots vary in colour, being often at first of a paler or 
deeper red according to the complexion of the bearer ; 
but if they last long they usually become dull red 
or brownish, and then may not fade on pressure. 
Finally they disappear completely, and occasionally 
slight desquamation follows. The spots usually 
appear first about the flanks and abdomen. The 
ace and hands generally escape. The extent and 
duration of the eruption vary much in different per- 
sons. It may be limited to a few faint spots on the 
trunk, or the whole body may be covered with the 
rash, in which case it often resembles that of 
measles. The erythematous syphilide may appear 
suddenly and disappear quickly ; or it may last for 
several weeks, ana indeed occasionally for months, 
if untreated. It sometimes recurs, but in that case 
is usually, though not invariably, limited to a few 
blotches or rings on the trunk or limbs. 

As the macular eruption fades, papules not un- 
commonly appear, or some of the spots may be 
papular horn the first, so that a maculo-papular 
eruption is often seen in early syphilis. The papules 
are bright red at first, but later often assume a colour 
resembling that of raw ham, and later still a 
‘ coppery ” hue. The papules are very liable to re- 
lap^, and to become scaly. When they fiide, a 
brown stain is often left, which gradually disappears 
comjfletely. At this time crusts are fre- 
quently present on the scalp among the hair, which 
itself be^mes dry and withered, and at a later 
period often falls out, either generally or in patches. 
Syphilitic alopecia is in most cases limited to a tem- 
porary general thinning of the hair of the head, but 
all the hairy regions of the body may suffer. The 
naib also are liable to be attacked in several ways. 
See Nails, Diseases ot 

Though the macula and papular syi^ulides are 
by fiur the most frequent forms m early rash, vesicu- 
m, pustular, rupial, and ulcerating eruptions some- 
times appear during the secondary stage, the last two 
iMiog moit common in padents of bad consdtudon. 


The earlier eruptions are usually superficial, and 
widely spread. Except perhaps in the case of the 
earliest rash, the papule forms the basis of the spots. 
Irritation and itching are usually absent. The 
eruption has certain favourite seats, namely, the 
anterior and lateral surface of the trunk, the flexor 
surface of the limbs, the border of the hairy scalp, 
and the neighbourhood of the various orifices of the 
body. Several forms of eruption are often present 
at the same time ; most commonly maculae and 
papules, but sometimes papules and pustules. They 
all tend to disappear spontaneously, and, except the 
pustular form, without leaving any scar. 

Pigmentary changes in the skin are common in 
syphilis. Temporary excess of pigment may follow 
any syphilide, and this again may be followed by its 
loss, so that sometimes yellow or brown stains are 
seen, and sometimes white spots. A much rarer 
change, which differs from those just mentioned in 
that it does not follow another lesion on the same 
site, is that known as the pigmentary syphilide. It 
consists of irregular brownish patches situated 
chiefly about the sides of the neck, and observed 
mostly in women. Opinions are divided as to 
whether this is an essentially syphilitic affection or 
not. It lasts a long time, and is but little affected 
by antisyphilitic remedies. 

Mucous Membrane . — Besides the affections of the 
skin, lesions of the mucous membrane, particularly 
that of the mouth and throat, are nearly always pre- 
sent during the secondary stage of syphilis. Ery- 
thema, excoriations, or shallow ulcers are very com- 
mon about the fauces and tonsils, as well as on the 
buccal surface and tongue, during the early portion 
of this stage ; and the nasal and laryngeal mucous 
membrane is also liable to be affected. Equally 
common, though usually somewhat later, are mucous 
patches or tubercles {see Mucous Patch). They 
may occur on any moist surface, but are most fre- 
quently seen about the mouth, genital organs, and 
anus. The initial lesion also sometimes assumes 
the app)earance of a mucous patch or tubercle, espe- 
cially in women. 

These affections of the skin and mucous surfaces 
are often accompanied by more or less deterioration 
of the general health, with pallor, lassitude, and loss 
of weight. Aching in the muscles, bones, or joints 
{osteocopic pains), and sometimes periosteal swell- 
ings or synovial effusions, also occur, as well as 
more or less general enlargement of remote lym- 
phatic glands, particularly those of the neck and 
oeneath the jaw ; but the axillary, epitrochlear, and 
indeed all the glands within reach, may be enlarged. 
Iritis is also li^le to come on about this time, and, 
later, choroiditis. Sometimes, but more rarely, 
affections of the auditory apparatus are present. See 
Eye ; and Ear. 

Enlargement of the epididymis, chiefly its head, 
is another, though rare, phenomenon in secondary 
syphilis. Temporary albuminuria and jaundice also 
sometimes occur during this stage. 

The number, extent, and severity of the secon- 
dary manifestations vary greatly in different persons. 
In some cases erythema on the skin and sl^ht red- 
ness and excoriation of the throat are the only signs 
that are discovered. In other instances the erythe- 
matous rash is succeeded by papular and scaly syphi- 
Udes, and by obstinately recurring lesions of the 
mouth, throatf genital organSf or other parts of the 
body. 

After the lapse of a period which varies usually 
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from six to eighteen monthS) the secondary stage 
comes to an end, and in most cases the disease 
troubles the patient no longer. But supposing this 
not to be the case, there may be an interval of 
months or years during which no symptoms appear. 
Sometimes, however, symptoms continue to develop 
from time to time, which partake of the characters 
of both the secondary and tertiary stages, and which 
gradually merge into the latter without any stnct 
fine of demarcation between the two. Examples of 
these intermediate signs are thickened scaly patches 
on the skin, which often take a circular or serpiginous 
form, and sometimes ulcerate ; obstinate eruptions 
of the soles and palms ; ulcers and induration of the 
tongue ; periosteal swellings ; orchitis ; and affec- 
tions of the choroid and retina 

3 Tertiary Syphilis —While the secondary 
stage of syphilis is mainly characterised by the oc- 
currence of superficial lesions, more or less widely 
spread over the surface, and tending to spontaneous 
aisappearance , the mam features of tertiary affec- 
tions, on the other hand, are that they usually attack 
only a limited area, that they have a tendency 
to extend and to cause destruction of tissue with 
consequent contraction and scarring, and that they 
do not tend to spontaneous recovery 

The lesions classed as tertiary are due to invasion 
of some part of the body by the granulomatous or 
gummy growth which has been already described 
The tertiary period, also, is sometimes, but by no 
means always, attended by severe cachexia, with a 
peculiar pallor of the skin 

Whether the syphilitic growth assumes a diffused 
or a circumscribe form, unless it be checked by 
treatment, degeneration is often rapid, leading to 
obstinate ulceration when the superficial structures 
are attacked, and to the production of tough con- 
tractile fibrous tissue when the viscera are the seat 
of the new-formation Of the internal organs those 
belonging to the nervous system are probably most 
frequently affected 

When the gummy growth attacks the skin or 
mucous membrane in a diffused form, it produces 
hard, flat plaques of varying extent. The skin 
after a time becomes purplish-red and adherent, 
and finally breaks down at one or more points , an 
ulcer is left, which sometimes creeps over the sur- 
face (serpiginous ulceration), healing in the middle 
and extending at the margins, until a considerable 
amount of tissue is destroyed When this diffused 
infiltration occurs in the pharynx, air-passages, or 
rectum, the disease is very obstinate, unless actively 
treated at an early stage, and the subsequent con- 
traction may produce incurable and fatal stricture 
in any of those situations. 

When gummata develop in the skin itself, the 
result IS often called a nodular syfktltde Gum- 
mata in the cellular tissue, when discovered early, 
appear as small hard nodules, movable beneath the 
skin ; but after a time, unless treated, they enlarge, 
soften, and become adherent to the discoloured inte- 
gument, which finally gives way, exposing a mass of 
Yellowish- white material, which is mdually cast off 
in the form of shreddy matter. The cavity then 
heals by granulation, leaving a depressed scar. 

Local irritation or injury seems often to determine 
both the appearance and the site of some of the 
manifesutions of syphilis ; for example, the effects 
of smoking and broken teeth in the case of the 
throat and tongue, and a blow ox squeece in the 
case of the bones and testes. 
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The syphilitic affections of the other tijisues, and 
of the vanous organs of the body, will be found 
described along with the other diseases of the 
several parts under their proper headings. S0$ 
Brain, S:^hilis of ; Bone, Diseases of ; Livgit, 
Syphilitic Disease of ; Testes, Diseases of, &c. 

Malignant Syphilis. — It has already been 
mentioned that the division of syphilis into a 
secondary and a tertiary stage is to a great extent 
artificial , indeed, it is sometimes impossible to sajy 
under which title certain lesions ought to be classed. 
There are again cases, fortunately not common, to 
which the term ‘ malignant * or * galloping syphilis * 
has been applied, in which the disease from the first 
pursues a rapid, destructive, and sometimes uncon- 
trollable course Skin-eruptions, which partake of 
the secondary stage in their wide-spread character, 
and of the tertiary in their tendency to ulcerate — 
nipia, for example — appear early, even while the 
initial lesion is still present Deep ulcers form also 
in the mucous membrane, and the gummy growth 
may develop m the internal organs, and cause death ; 
or the piatient may die worn out by exhaustion, <Mf 
from some intercurrent inflammation 

Inherited Syphilis —Syphilis is a very fre- 
quent cause of abortion^ especially if the parental 
infection be of recent date, or treatment have been 
neglected If the child be carried the full term, it 
may be bom dead, with or without signs of syphilis ; 
most commonly, however, if the child 1^ bom 
alive. It does not show any signs of the disease at 
birth 

In inherited syphilis the initial manifestation is 
presumably absent, and after birth the disease ap- 
pears to begin at the secondary sta|[e So far as is 
at present known there is no difference in the 
clinical signs of infantile syphilis, whether the in- 
fection be derived from one or both parents, or 
whether it be germinal or placental. The symptoms 
of the inhented are in their mam features similar to 
those of the acquired disease, allowance being 
made for the difference between the actively grow- 
ing tissues of the child and the fully developed 
or^ns of the adult There are, however, some 
points that deserve notice The first is the fre- 
quency with which the nasal mucous membrane it 
attacked, the rhinitis giving rise to one of the 
earliest and most characteristic symptoms, namely, 
snuffling If the inflammation extend to the deeper 
structures, flattening or other deformity of the nose 
may follow Another peculiarity is a tendency, mudh 
more marked in inhented than in acqmred syphilis, 
to early mingling of secondary and tertiary sym- 
ptoms Lesions of the bones and viscera, for in- 
stance, may occur, not only with the earlier skin- 
eruptions, but even during intra-utenne life. The 
bones most liable to be attacked are those of 
cranial vault, and the long bones of the extremiti^ 
Crantolabesy especially of the ocapital region, 
seems to be frequently, though not always, due to 
^philis See Bone, Diseases of; and 
Diseases of 

Supposii^ the child to have been bom alive, it 
usually shows no evidence of disease for a period 
ranging between two and six weeks, aomedmea 
longer, after birth. It then, as a rufo, gradually 
loses Its healthy appearance, begins to snu^^ ^ 
comes fretful, ^ and wastes more or lesst lapwly^ 
The child^ skin assumes a dull dirty’oofotix, andi 
though loose and wnnkled, is very brittle M^y 
breaks round the mouth and nose intxi ckaps and 
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fissures, the scars df which often form a cha- 
racteristic sign in after-life, if the child survive. 

The erythematous syphUide in inherited syphilis 
shows a marked difference from that of acquired 
syphilis. Instead of numerous small spots spread 
widely over the suifrice, it usually consists of larger 
dusky patches, which generally appear first about 
the buttocks and genital region, and often extend 
down the lower extremities. The soles and palms 
also are frequently affected, and sometimes the 
eruption spreads over the whole body. Desqua- 
mation very often follows. Papular or pustular 
rashes, resembling those seen in the adult, may 
also appear ; and mucous patches are nearly always 
present, sooner or later, about the orifices of the 
body. Affections of the hair, the nails, the testes, 
and the viscera, similar to those of acquired syphilis, 
are also found in young children. A bullous erup- 
tion is seen only in severe cases ; it appears very 
early, and is frequently fatal. Though it has been 
asserted recently that infection from a child who 
has inherited syphilis is very rare, still in practice it 
vrill be wise to look upon the earlier lesions as 
equally Infectious with those of the acquired form 
of the disease. 

Though a large majority of those who suffer in 
infancy show no signs afterwards, yet later on, 
usually from about the fifth to the fifteenth year of 
life, inherited syphilis may manifest itself by a num- 
ber of symptoms which were formerly ascribed to 
* scrofula.* The growth is checked, the individual 
being stunted, weakly, ill -nourished, and of low 
vitality. The forehead is prominent, and the 
bridge of the nose sunken. The skin is pallid, 
and perhaps ulcerated, or scarred by previous 
ulceration. The permanent teeth, especially the 
centra] upper incisors, as was first pointed out by 
Hutchinson, may be dwarfed, narrowed towards 
the cutting edge, and notched at the centre of the 
free border (see Teeth). The cornea is liable to a 
form of diffuse inflammation (interstitial keratitis), 
leading to more or less opacity and impairment 
of vision ; the iris and the deeper structures are 
also liable to be invaded; and deafness b some- 
times present These affections of the eye and ear 
are, according to Hutchinson, much more common 
in girls than in boys (see Eye ; and Ear). The 
bones of the palate and nose may be diseased ; and 
nodes may appear in various situations ; as well as 
a form of chronic ^ovitis, most frequently affect- 
ti^ the knee-joints. The fingers and toes also, 
and, more rarely, the metacaq)al and metatarsal 
bones, may berome enlarged. This form of 
dactylitis b most common in early life ; but it has 
been observed after puberty, as well as rarely in 
connection with aoquued syphilis. The soft palate 
and pharynx may oe the seat of ulceration, which 
sometimes becomes phagedsenic. The deeper 
tissues and the viscera are also liable to be attacked 
by processes similar to those which occur in the 
acquired disease, giving rise to a variety of sym- 
ptoms, and sometimes leading to a fistal issue. 
Mme authors believe that ear^ life may be passed 
without symptoms, and that these later affections 
mi^ constitute the first signs of inherited taint. 

CovjLSEt Duration, and Terminations.— 
The course^ of syphilu varies very much, acooxding 
to the individual, and according to the treatment 
adopted. In the majori^ of cases of acquired 
lypoUis the disease runs its course within a year 
and a half or two yean; but in certain rare 


cases it appears to end with the first eruption; 
sometimes, perhaps, even earlier than this. When 
tertiary symptoms ensue, the commonest period 
for their appearance is probably from three to 


five years after infection ; but they may be de- 
layed for ten or twenty years, or even longer. 
On the other hand, as has been already stated, 
the secondary may run on into the tertiary stage 
without any appreciable interval. When tertiary 
symptoms have once appeared, the duration 
of tile disease is uncertain, depending greatly 
on the constitution and habits of the patient, and on 
the effects of treatment. In some cases the patient 
continues to suffer throughout his life. 

Besides what, for want of knowledge, we call 
idiosyncrasy, the course and duration of syphilis are 
also influenced by many other circumstances— for 
example, climate, age, pregnancy, and the hygienic 
surroundings of the patient. 

The greater or less severity of the disease, or the 
, stage at which it may have arrived in the person 
from whom it is contracted, does not appear to have 
any appreciable influence on the course of acquired 
syphilis. 

The usual termination of syphilis is in recovery, 
and this in many cases probably without treatment, 
if the patient suffer only from the more superficial 
forms of disease. In syphilitic disease of the viscera, 
unless it be recognised and treated at an early stage, 
the termination is frequently fatal. 

In inherited syphilis, if the child be born with 
signs of syphilis it usually dies ; but when it remains 
healthy for some weeks after birth, the disease 
mostly ends in recovery within a year, provided 
proper treatment be carried out. In later child- 
hood, however, or in adolescence, even up to the 
thirtieth year according to Hutchinson, further 
symptoms may develop ; in which case the duration 
and termination will depend greatly upon their due 
recognition and appropriate treatment. When the 
disease is neglected, death is a frequent termina- 
tion, especially among the ill-fed children of the 
poor. 

Complications, — Phagedana is an occasional 
complication of the initial lesion, but more fre- 
quently of the later ulcerating syphilides. The 
local chancre is another complication, giving rise to 
what has been termed the * mixed chancre." Ery- 
sipelas sometimes attacks syphilitic patients, and it 
is said to act beneficially in causing the disappear- 
ance of certain obstinate eruptions. This influence, 
however, is only seen in some chronic cases when 
the patient is otherwise in fair health. If ery- 
sipelas attack a cachectic person, with rapidly 
sjveading lesions, the complication is a serious one, 
and may prove fatal. In tuberculous patients 
s;^hilis is often obstinate and severe. The skin- 
affections in such persons are prone to ulcerate, and 
syphilis seems in some cases to rouse the tuber- 
culotis into activity. The ^<mty diathesis also in- 
fluences the course of syphilis. The skin-eruptions 
often assume the scaly form, and sometimes resist 
treatment obstinately. Brigkt*s disease is a serious 
complication. Patients whose kidneys are diseased 
are liable to suffer severely both as regards the 
superficial tissues and the internal organs. Ague^ 
especially if recent and severe, is also a serious 
complication. Alcoholism is detrimental in two 
ways : first, by its injurious influence on the system 
generally; secondly, preventing the proper action 
of soecific remedies. 
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Diagnosis. — In the diagnosis of syphilis much 
will depend on the stage at which the disease has 
arrived when the patient comes under observation. 
Before the incubation -period has come to an end 
the diagnosis will of course be impossible; but 
when the initial lesion with its accompanyii^ 
glandular enlargement has appeared, there is 
usually no difficulty, unless some local complica- 
tion be present, or unless the diagnostic signs have 
been obscured bjr giving mercury too soon. The 
initial lesion is distinguished by its indurated base, 
the indolent superficial character of the ulceration 
when that is present, the thm serous discharge, and 
the indolent painless enlargement of the nearest 
lymphatic glands Other points in connection with 
the diagnosis of primary syphilis are considered else- 
where See Venereal Sore, 

The diagnosis of the early syphibdes does not, as 
a rule, present much difficulty, if the general 
characters already mentioned be attended to. In 
some cases, however, when pyrexia and general 
constitutional disturbance precede or accompany the 
outbreak of the eruption, the symptoms may be 
mistaken for those of some other disease. The ery- 
thematous syphihde has been mistaken for measles 
or scarlatina, and a pustular syphihde for small-pox. 
The various forms of drug-eruption, especially that 
due to copaiba, as well as other rashes due to 
toxsemia of various kinds, should also be borne in 
mind. In doubtful cases, careful attention to the 
temperature, and the condition of the tongue, 
throat, and air-passages, together with the history 
and the presence or alienee of other signs of syphilis, 
will usually decide the question in a few days. The 
colour of a syphihde or scar, no matter how coppery 
It may be, is by itself of little value from a diagnostic 
point of view. 

It IS, however, at a later str^e— -perhap many 
years after infection, and long auer the disappear- 
ance of outward signs of 3ie disease — that the 
diagnosis presents most difficulty to the physician 
For example, a patient comes with obscure sym- 
ptoms, pointing to some lesion of the nervous 
system, heart, liver, or other viscus In such cases 
the skin and mucous membrane, particularly of the 
penital organs, mouth and throat, should be carefully 
inspected, and the bones and testes examined for 
irregularity or swelling The eyes may afford im- 
portant aid, by the detection of iritic adhesions or 
changes in the deeper structures. The presence of 
local paralyses, espcially of the ocular muscles, is 
a valuable diagnostic sign. The absence of signs 
or characters distinctive of other diseases— cancer 
or tuberculosis, for example — is often also of value 
in doubtful cases 

When no conclusive information can be gained 
from any of these sources, the history becomes of 
the greatest importance. A venereal sore with 
lumps in the groins, and followed by a rash on the 
skin, sore throat or tongue, loss of hair, pains in 
the bones worse at night, and bad eyes, are some 
of the points that should be inquired into, and m 
women the occurrence of abortion or of still-birth. 
Symptoms of fever, either continued, remittent or 
intermittent, may occur both early and late in 
syphilis, and with or without obvious signs of the 
aisease. In obscure cases of fever, therefore, 
syphilis should be thought of as a possible cause. 

Jtn investimiting the history of a supposed syi^- 
litic person, It should be borne in mind that syphilis 
is not necessarily a venereal disease, and that conse- 


quently the initial lesion may have been for away 
from the genital organs, and thus mistaken or over- 
looked ; also that the early manifostatioas, parti- 
cularly m women, may be so slight and so evanescent 
as to escape observation. Ag^n, some may have 
forgotten that they hkve suffered from earlier 8ig:ns; 
and others who do remember obstinately conceal 
the fact However this may be, the pnu^titioner 
frequently fails to elicit any clear history of earlior 
manifestations in those who suffer from visceral 
syphilis. Sometimes also, for various reasons, the 
history is not available. If neither the symptoms 
present at the time, nor inspection of the patient’s 
body, nor the method of exclusion, nor the history 
of the case, separately or combined, suffice to render 
the diagnosis clear, specific remedies riiould be 
administered, and their effect awaited before an 
opimon IS given But it is well to be cautious in 
drawing conclusions firom such evidence. The 
foilure of specifics, in an affection of the nervous 
system for instance, does not prove t^t the case is 
not syphilitic, for they may have not been given early 
enough to check the dise^. Again, improvement 
may occur under mercury or iodides in cases where 
there is no syphilis. 

In the di^osis of tnAertioU syphilis at an early 
age, snuffling and coryza, when persistent and well- 
marked, are of much importance. Radiating cracks 
around the mouth and nostrils are also valuable 
signs Besides the eruption on the skin, especially 
that of the buttocks and soles of the feet, mucous 
patches should be looked for about the mouth, anus, 
and gemtal organs. A bullous eruption of the 
palms and soles is nearly always syplmdc, but it 
is rare Enlargement of the spleen is a valuable 
corroborative si^. The bones of the skull should 
always be exanuned for nodesand cranio-tabes, and 
those of the limbs for nodes and epiphysial enlarge- 
ment. Nodes on the skull occur most frequently on 
the frontal and panetal bones, especially near the 
Ulterior fontanelle (Parrot’s nodes). As a distinc- 
tion firom nckets it has been point^ out that while 
the frontal and panetal eminences themselves are 
affected by nckets they are not afiected by syphilis. 
Pallor and wasting are common ; indeed wasting 
alone, without other discoverable cause, points to- 
wards syphilis ; but it must be remembered also 
that a s}^hihtic child who suffers but slightly may 
retain a healthy appearance throughout. 

In later childhood and adolescence the most 
valuable diagnostic signs are the low stature and 
puny development; the dull, nasty complexioa; 
radiating scars about the mouth ; the prominent 
forehead , the broad and sunken bridge of tho 
nose ; signs of present or past mischief in m oomea^ 
iris, or choroid ; dwarfed and notched medhui 
upper incisors ; deafness of high degree, mime- 
tncal, and without otorrhcea ; nodes on the bones ; 
unhealthy ulceration, often closely resembling JntNn^ 
or Its scars, especially of the foce or throat. 
again, if no conclusive signs be present, the himy 
becomes most important, both of the patient hini- 
self and of his immediate relations, and heit ilih 
the diamiosis has occasionally to be postponed im^ 
antisyphilitic remedies have been administeilid- 
Lastly, it U too often foi|mtten that mhilli Id 
childna is not necessarily innerited, bat msXfAWf 
have been acquired bv sndding or in soia^hllMet 
wa)F. In the dia)j[nosis between aoqidied 
herited syphilis in children, the pduiti lo be il* 
landed to are the presence or abaeiiol of a ptthiary 
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lesion, and of glandular enlargement, and the 
characters of any eruption that may appear, as well 
as the other signs already mentioned. 

Prognosis. — This, in the peat majority of cases, 
is fiivourable, if the patient oe otherwise in good 
health, of temperate habits, and especially if his 
disease be properly treated from an early period. 
The effect of other constitutional diseases has 
already been indicated among the complications of 
syphilis. Probably nothing tends more to prolong 
aim i^;ravate the course of syphilis than habits of 
drinking. In persons given to alcohol, therefore, 
the pro^osis should always be guarded. 

An interesting question, and one on which 
further information is needed, is whether any trust- 
worthy data as regards prognosis can be gained 
from the character of the early manifestations. 
Neither the length of incubation, nor the amount 
of induration or ulceration of the initial lesion, has 
been shown to afford any trustworthy evidence as 
regards prognosis. Early general glandular enlarge- 
ment is often an unffivourable sign. Persons thus 
affected become anaemic, and consequently more 
liable to gmve affections. As regards the early 
^philides, it may be mentioned that the ordinary 
well-marked macular and papular eruptions appear to 
be less common precursors of late visceral affections 
than early rashes that are ill-marked and scanty. 
Obstinate, frequently recurring lesions of the skin 
and mucous membrane also seem to be rarely as- 
sociated with visceral disease. In connection with 
this may be mentioned the frequent failure of the 
physician to elicit any history of early symptoms in 
those who suffer at a later period from pave visceral 
affections, especially from syphilis of the nervous 
qrstem. 

In the cases of malignant or galloping syphilis, in 
which ulcerating and rapidly spreading lesions 
attack the skin and mucous membranes, and are 
associate with a tendency to phagedaena and great 
prostration at an early period after infection, the 
prognosis should be guarded : the patient may die 
worn out by the pain and profuse discharge of the 
supe^cial lesions, or of some acute affection. In 
syphilitic disease of any of the internal organs, the 
{prognosis will depend greatly on its early recogni- 
tion and treatment. 

One of the most important points to be considered 
in prognosis is the way in which the patient has 
been treated. ^ For, although we do not yet know 
any certam sign — save re-infection — which proves 
that syphilis has come to an end, it may with much 
confidence be stated that if mercurial treatment 
have b^n begun at an early period, and continued 
a sufficient length of time, and if the patient be 
constitutiooaUy healthy and of temperate habits, 
the chances are very peatly in favour of 
complete subsidence of the disease within two 
years. 

When syphilis causes death it is usually through 
the so-called tertiary lesions, especially perhaps 
mhiloma of the blood-vessels and notably those of 
the b^ and spinal cord. The proportion of cases in 
which tertiary affections occur is {vobably not more 
t^n 10 per cent. , and in a large majority of these the 
organs escape. Much progress has been made 
of late years towards the better and earlier diagnosis 
of vacaralsyiffiilis, and it seems probable that the 
wognosis win become more and more favourable as 
time goes on. 

of what has been said os to the prognosis) 


of acquired syphilis applies also to the inherited 
form of the disease. A child in whom symptoms 
do not appear until several weeks after birth, who 
is well cared for, properly fed, and who receives 
proper medical treatment, will probably recover j 
one who is ill-fed and neglected will most probably 
die. ^ Indeed, among the children of the poor, 
syphilis is one of the most fatal diseases of infantile 
life. 

Treatment. — i. Preventive Treatment. — 
At the present time there are unfortunately no State 
regulations to check the spreading of venereal 
diseases in this country. 

Among individuals the strict daily observance of 
cleanliness, too often neglected by both sexes, con- 
stitutes the best protection against disease, and by 
preserving the epithelial surface in a sound and 
healthy condition would of itself, if generally prac- 
tised, do much towards reducing the prevalence of 
syphilis as well as of other venereal diseases. 

There is no trustworthy evidence that syphilis 
can be cut short by removal or destruction of the 
initial lesion. Indeed, cauterisation within twelve 
hours after exposure has failed to prevent infection. 

Every person who contracts syphilis should be 
warned of the danger of communicating it to others. 
Sexual intercourse should be prohibited while the 
disease remains active. This direction should never 
be omitted, as many patients are unaware that they 
are liable to communicate the disease after the 
primary sore has healed. 

The infectious nature of the lesions of the mouth 
and throat should also be pointed out, and the con- 
sequent risk of infection by kissing, or by the use of 
drinking-vessels, pipes, towels, or other articles in 
common with other jjersons. 

The question of marriage in relation to syphilis is 
one of ^eat importance, and it is the duty of the 

ractitioner to prevent the contamination of a 

ealthy person, or the procreation of syphilitic 
children, whenever it is in his power to do so. No 
person who shows signs of active syphilis should 
marry, however long a time may have elapsed since 
infection ; for although communication of the 
disease is probably rare after two years have gone 
by, it may take place after ten years, or even 
longer in neglected cases. It has already been 
stated that syphilis usually ceases to be active within 
two years ; but this is not always so. After the last 
symptoms have disappeared, there should be an 
interval of at least a year before marriage takes 
place ; but the period between infection and mar- 
riage should never be less than three years. If the 
treatment during the early stages have not been 
systematic and prolonged, it will often be advisable 
to subject the candidate for marriage to a course of 
mercury for about three months, and after this to 
keep him under observation for a year before the 
marriage takes place. 

If a syphilitic man have a relapse after marriage 
with a healthy woman, he ought at once to desist 
from intercourse— indeed, from contact of every 
kind — and undergo thorough treatment. The wife 
also should be watched, that treatment may be 
begun as early as possible, if she have contracted 
the disease. A woman who has borne a syphilitic 
child should as a rule be treated with mercury 
whether she show signs herself or not. 

The spread of syphilis from children to nurses, 
and vice versAy must also be guarded against, and 
the practitioner should never allow a syphilitic child 
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to be entrusted to a healthy wet-nurse, nor a i^phi- 
litic nurse to suckle a healthy child. 

a. Curative Treatment —The treatment of 
syphilis may be divided into {a) general ; {b) specific ; 
and (tf) local treatment 

{a) General treatment , — Syphilis is essentially a 
debilitating disease ; hence it is important that the 
general health of the patient should be supported 
by nourishing diet, good air, warm clothing, ex- 
treme moderation as regards alcoholic liquors, 
cleanliness, cheerful society, and moderate exercise 
in the open air In most cases the patient may 
follow his usual employment, unless it involve pro- 
longed exposure to damp and cold The skin 
should be made to act freely, by the frequent use 
of soap and water, and an occasional vapour- or 
Turkish bath if thought desirable. Some woollen 
material should be worn next the skin, and chills 
avoided as much as possible Smoking in modera- 
tion may be allowed as long as the mouth and 
throat remain free , but when syphilitic lesions are 
present, it should always be discontinued, and if 
they show a tendency to recur smoking should be 
abandoned altogether. Regular action of the bowels 
is also important. 

(^) Specific treatment — Besides attention to the 
general health of the patient on ordinary principles, 
the administration of certain drugs which are 
known to have special influence over syphilis should 
never be omitteo, however mild the earlier mani- 
festations of the disease may be The subcutaneous 
injection of serum both from inoculated animals and 
from syphilitic persons has been practised to some 
extent during recent years; but nothing can be 
definitely stated at present as to the value of this 
mode of treatment 

The special drugs now almost exclusively used 
in the treatment of syphilis are mercury and the 
vanous salts of iodine Probably the former only 
can be looked on as a permanent remedy The 
iodides are of great value in some of the earlier as 
well as in most of the later manifestations of syphilis , 
but (he effects are not always lasting, and therefore 
they cannot be trusted to alone* 

Much of the preiudice against the use of mercury 
has arisen from the fact that in former times its 
administration was earned to a poisonous extent. 
It is now known that if the drug be administered in 
suitable doses, it acts as a tonic, syphilitic patients 
rapidly improving in health and gaining weight 
under its use 

As soon as a diagnosis of syphilis has been made 
mercury should be given. It is sometimes advised 
that the rash should be waited for * to clinch the 
diagnosis ’ ; but in most cases the diamosis can and 
ou^t to be made before that, and it must be 
remembered also that the rash may be mistaken or 
overlooked as well as the earlier signs. But the 
strongest argument in favour of early treatment is 
to be found in the fact that grave and sometimes 
fatal lesions may occur within a few months after 
infection. For all the lesions both of the primary 
and of the secondary stage mercury is appropriate, and 
in the later stages it should be used in conjunction 
with iodides, as well as in cases where the iodides 
fail to reheve. Mercury may be given to almost all 
persons when its use is indicated, but its effect must 
be carefully watched if the patient be in feeble 
health or the sul^ect of disease of the kidneys. 
Mercury is sometimes said to be contra-indicated m 
tuberculous patients, but in the writer’s experience 


the^ bear the drug as well as others if care be taken 
in its admmistration. 

Before a mercurial course is begun the mouth 
should, as far as possible, be put in a healthy con- 
dition. Unsound teeth should be stopped or re- 
moved, and tartar got rid of If the gums are 
spongy, an astnngent mouth-wash should be used 
frequently. The urine should always be examined 
before treatment is begun, and at intervals after- 
wards. At present it is by no means clear how 
much of the renal irregulanty indicated by albumi- 
nuria in syphilis is due to the disease and ho\4 much 
to other causes, including possibly the drugs em- 
ployed in Its treatment The weight of a syphilitic 
patient under treatment should also be notra from 
time to time The patient should also be warned 
that fruit and green vegetables may cause diarrhoea 
during a course of mercury Milk usually s^ees 
well, and may be taken freely 

When mercury is taken in syphilis, the patient 
usually improves rapidly If a rash be present it 
soon begins to fade, and ulcerated surfaces begin to 
heal All the necessary results are in most cases 
attained without any, or with only the slightest, 
visible effect on the gums 

Every case of acquired syphilis in an adult should 
be treated by mercury for at least a year During 
this period it will be necessary to omit the drug 
from time to time, and perhaps to vary its form and 
mode of administration ; but what should be the 
length of each course, and what the length of the 
intervals, are questions that must be decid^ accord- 
ing to the symptoms that appear, and according to 
the effects of mercury in each case After the first 
year no fixed rules can be laid down. As long as 
there are signs of syphilis treatment must of course 
be canied out ; but the particular drug to be chosen. 
Its dose, and the length of time it should be con- 
tinued, ought to depend on what has been learned 
beforehand about the patient and his malady, as 
well as on the treatment he has already undergone. 

Mercury may be introduced into the sjrstem in 
various ways— by the stomach, rectum, vj^ina, skm, 
or subcutaneous tissues , but its action is essentially 
the same by whatever channel it is administered. 

Mercury is most conveniently given by the mouth, 
and in ordinary cases the results are prol^bly quite as 
good as under any other mode of administration. In 
early syphilis blue pill usually fulfils all the require- 
ments of the case ; and the wnter has found this 
more generally useful and less likely to disi^ee 
than grey powder. If no urgent symptoms be pe- 
sent, a gram of one or other of these preparations 
may be gjiven, with a httle extract of gentian, three 
or four times a day, immediately after meals. 
Quinine or reduced iron may be added, if thought 
desirable, but opium is usually unnecessary. In 
such doses mercury rarely causes either stomatitis or 
purging, but the possibility of both should alwap 
oe mentioned to the patient If, however, s,,fapid 
effect be desired— m iritis, for example — a dr 3 
grains of blue pill, with i or ^ grain of oputti, 
may be given three or four tunes a day, the patient 
being kept indoors, until the requisite effect is po- 
duced, after which the dnig should be given lesi 
freouently, or be reduced in quantity. If saUvadon 
be inadvertently set up, the meremy should beid^ 
continued for a time, a purge administered, and the 
mouth washed out ii^uenuy with a gargle of alum 
or chlorate of potassium. Su MbkciIi^, £|!seases 
arising from ; and Salivation. ^ 
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The green iodide of mercury is an active salt, 
which is largely used on the Continent, especially in 
France, but it is more liable to decomposition and 
to cause irritation than the forms just mentioned. 
It may be given in doses of ^ to i grain, with a 
little opium, twice or thrice a day. 

The perckloride of mercury is mostly given in the 
later and more chronic forms of syphilis, but in the 
early sU^es it is sometimes better lx>rne than almost 
any other preparation. It may be prescribed in 
doses of ^ to ^ grain, either in a mixture with 
iodide of potassium or with perchloride of iron, or 
in a pill, according to circumstances. The red 
iodide is also useful, especially in cases of relapsing 
scaly syphilides. 

When other preparations purge or otherwise dis- 
agree, the iannate of mercury in l or grain 
doses sometimes answers well. 

A mixture of sarsaparilla and aromatics with 
antimony or mercury, known as Zittmann^s de- 
(ociiofti is sometimes useful in tertiary syphilis. 

Inunction is very effective, but it is troublesome 
to the patient ; hence he may neglect to carry it 
out properly. Provided the skin be in a suitable 
conaition, it may be employed whenever mercury is 
indicated, especiaUy when for any reason it is 
deemed inadvisable to give the drug by the mouth. 
See Inunction. 

The mercurial vapour^bath is not a convenient 
routine method of treatment, but is beneficial in 
certain cases, especially those of widespread rash. 
See Fumigation. 

Subcutaneous or inlra-muscular injection is pro- 
bably the quickest way of obtaining the effects of 
mercury, but it is more or less pdnful, and not 
altogether free from risk ; hence it is onl^ to be 
recommended when other means fail, or in very 
urgent cases, or perhaps in the case of the Army 
and Navy if it be found chat the men cannot be 
trusted to carry out their treatment in the ordinary 
way. As a rule this method should not be em- 
ployed on a patient who has not previously taken 
mercury, lest he chance to be peculiarly susceptible 
to the d^, and so in danger of being poisoned. 
Mercurial injections are usually best made deeply 
into the muscles of the buttock or back. Nearly 
every known preparation of mercury, soluble and 
insoluble, has in turn been emploved, but there is 
no gener^ agreement as to which is the best. A 
solution conmining i part of the red iodide with 
sufficient iodide of sodium to dissolve it in 64 parts 
of water answers well. The dose is from 4 to 8 
minims, and it may be repeated daily or less often 
accordii^ to the case and the effects produced. 

The intravenous injection of mercury has been 
advocated by a v^ few surgeons. The writer has 
no experience of it. 

The salts of i^ine are principdl^ used in the 
treatment of tertiary syphilis ; but it » a mistake to 
look upon them as adapted only for that stage. In 
the secondary period, and in cases where the lesions 
partake of the character of both stages, the iodides 
may often be advantageously combined with mer- 
cury. Speaking generally, &e writer believes that 
the iodides are mdicated when there is evidence of 
a marked tendency to new-growth at any time after 
the primary stage. In cases where the symptoms 
have been controlled by iodine, mercury tnouid, as 
a rule, be given to complete ^ cure. 

lodifff rf potassium is the salt most frequently 
used I but the iodides of sodium and of ammonium 


are also employed. The action of all is similar, but 
the sodium ana ammonium salts appear to be lesa 
'depressing. They may be given separately or com- 
bined. The dose of the iodides varies from 2 or 3. 
to 100 grains or even more. In ordinary circum- 
stances it is best to begin with 3 or 4 grains, with a 
little ammonia, three times a day, and to increase 
the dose if necessary. In urgent case^, such as those 
of naso-pharyngeal disease, in which deformity ia 
threatened, as well as in some cases of visceral dis- 
ease, particularly in syphilitic affections of the ner- 
vous system, from 10 to 20 grains may be ^iven at 
first, and the dose rapidly increased until some 
effect is produced. In such cases, also, it will 
often be prudent to carry out inunction, or the sub- 
cutaneous injection of mercury, at the same time. 
The iodides should be given well diluted ; and any 
of the bitter infusions, or the citrate of iron and 
ammonia, may be added when their use is indicated. 
Milk is an excellent vehicle, especially for children. 
Iodides may also be effectively administered per 
rectum, 

£>onovan*s solution (Liquor arsenii et hydrargyri 
iodidi) acts well in many of the later affections of 
the skin and mucous membranes. The dose is from 
5 to 30 minims. 

Iodoform is occasionally given internally in the 
later stages of syphilis; but it frequently causes 
gastric and intestinal irritation. The dose is about 
a grain, in the form of a pill. 

The bromides of potassium, sodium, and ammo- 
nium are serviceable in certain cases of syphilitic 
affection of the nervous system. They may be givea 
alone or with iodides, according to circumstances. 

Besides the foregoing remedies, many others may 
be required in the treatment of syphilis. Iron and 
nux vomica or strychnine are drugs that are fre- 
quently of the greatest value, either in conjunction 
with specifics or with quinine. Cod-liver oil also 
is valuable in many cases. Sarsaparilla is some- 
times useful during or after a prolonged course of 
specifics. Mineral acids and vegetable bitters are 
often of service during the intervals of specific treat- 
ment. Opium is sometimes necessary to prevent 
the purgative action of mercury, especially whea 
large doses are taken, as well as to relieve pain in 
some of the affections produced by syphilis. 

Certain bathing-resorts which possess sulphur- 
springs— Aix-la-Chapelle, for example— have be- 
come noted for the cure of syphilis $ and there can 
be no doubt that great benefit is often derived 
from the course of treatment pursued at such places. 
The good results, however, are due rather to a. 
combination of specific rem^ies with strict atten- 
tion to diet and general hygiene, than to any spe- 
cial virtues of the waters. As far as the writer’s 
observation goes cure is not more certain, and 
relapse is not less liable to occur after treatment at 
Aix than elsewhere. 

When syphilis is complicated with tuberculosis, 
gout, rheumatism, or other disease, the appropriate 
rem^ies should be given with those proper for 
^hilis, or temporarily substituted for them accord* 
ing to circumstances. 

A certain number of persons are either unusuaLljr 
susceptible or unusually Insusceptible to mercury or 
iodides in ordinary doses. Nearly all such cases, 
however, can be managed by making the dose 
small enough or large enough as the case may be, 
by combining tonics or sedatives with the specific, 
or by altering the mode of administration, together 
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with strict attention to diet and the manner of 
living generally. 

{c) Local treatment ,— uncomplicated initial 
lesion of syphilis usually requires only cleanliness, 
and the s^lication of a little calomel'powder or black 
wash. It the sore suppurate, it should be cleaned, 
dried, and dressed with finely-powdered iodoform. 
Phaeedaena must be treated by immersion, caustics, 
or the actual cautery, while the general health 
receives attention {see Venereal Sore). If the 
lymphatic glands become tender or inflamed, warm 
fomentations should be applied, and the patient 
kept lying down. If an abscess form, it must be 
treated according to the directions given in the 
article on Bubo. 

The early eruptions on the skin rarely require 
local treatment , oleate-of-mercury ointment may 
be used for conspicuous spots Erosions or Assures 
may be dressed with an ointment of calomel and 
vaseline, or with iodoform. In the scaly affections 
of the palms and soles, an ointment of ammoniated 
mercury and oxide of zinc may be well rubbed in at 
bedtime, gloves being worn during the night Mer- 
curial plaster also is a useful application. Mucous 
patches should be cleansed and dried several times 
daily, powdered with calomel ( i part) and oxide of 
zinc (3 parts), and covered with dry lint If they 
are large and prominent, pure carbolic acid or acid 
nitrate of mercury may be applied from time to time 
Cracks and ulcers about the nails should be dressed 
with ointment of red oxide of mercury. 

Ulcers or Assures, or mucous patches of the 
tongue, mouth, and throat should be touched with 
carbolic acid, and a chlorate of potassium and borax 
gargle or spray used frequently, especially after 
eating Other valuable applications are a mouth- 
wash of perchloride of mercury, i to ^ gram to 
the ounce, or a stronger solution applied with a 
mop , and a solution of chromic acid, from lo to 
20 grains to the ounce of water. For the later 
ulcers internal treatment is of the Arst importance 

Ulcers about the lips and nostrils should be kept 
moist with ointment of red oxide of mercury and vase- 
line. When necrosis of the nasal or palatal bones 
has occurred, a lotion of permanganate of potas- 
sium or chlorinated soda should be used frequently 
With a synnge or as a coarse spray, and the frag- 
ments removed as soon as they ^come loose. 
The early affections of the larynx usually disappear 
without local treatment. In the later affections 
general treatment is most important, but tracheo- 
tomy may sometimes be required. 

Ulcers about the anus require careful cleansing 
and the application of calomel- or iodoform -oint- 
ment. For ulceration within the rectum iodoform 
suppositories and antiseptic injections should be 
usea. In stricture of the rectum careful dilatation 
by means of bougies may be tried. In extreme 
cases proctotomy, or even colotomy, may have to be 
performed. 

As regards the bone?, the pain produced by early 
nodes is relieved by painting with a solution of 
iodine. As a rule, nodes should not be mcised. 
If necrosis take pUce, the dead bone should be 
removed as soon as it b^mes loose. 

In intis, besides the prompt administration of 
mercury, a solution of sulphate of atropine (i grain 
to a dra^ms of distilled water) should be dropped 


into the eye every two hours till the pupil is well 
dilated. Afterwards a weaker solution may be used 
less frequently to keep up the effect. In interstitial 
keratitis also atropine should be used. Iridectomy 
is occasionally necessary. In choroiditis and reti- 
nitis leeching is sometimes useful when there is 
much pain, out cojistitutional treatment is most 
important. 

In syphilitic orchitis a suspensory bandage should 
be worn, but other local treatment is usually un- 
necessary, unless a gumma break down and fungous 
protrusion occur, in which case support should be 
given by strapping Syphilides of the female genital 
organs should be dressed with iodoform, and the 
application of strong carbolic aad is also often 
beneAcial If the cervix uteri be affected, vaginal 
injections will be needed as well. 

Treatment of inherited Syphllla. — In the 
case of a syphilitic child, whether the disease has 
been acquired or inherited, mercunal treatment 
should always be adopted as soon as symptoms ap 
pear. Grey powder may be given m one-gram 
doses twice a day , or a strip of flannel smeared 
with diluted mercunal ointment may be worn round 
the waist The ointment should be renewed every 
night, and the skin cleansed every third day. Some 
preparations of iron and cod-liver oil are also often 
useful. 


Iodide of potassium is most valuable m the later 
forms of the disease The rules for its employment, 
alone or with mercury, are the same as in acquired 
syphilis, but the dose must of course be adapted to 
the age of the patient. 

Opinions differ as to the length of time the treat- 
ment of 'a syphilitic child should be contmued. 
Probably three months at least is usually advisable, 
and if symptoms then persist, it will be wise to con- 
tinue treatment for several weeks after they have 
disappeared. 

The local treatment of the syphilitic affections of 
children is similar to that recommended for adults. 
When the nostrils are obstructed by inspissated 
mucus, they must be carefully cleansed withaborax- 
and -glycerine lotion by means of a camePs-hair 
brush or a synnge, and sores dressed with dilute 
ointment of red oxide of mercury. 

The general management and dtet of !^r|^itic 
children are most important Whenever the mother 
can suckle her child, she should do so. Though a 
very few exceptions to Colies’s Law have been 
reported, this rule, m the writer’s omnion, need not 
be altered ; but if it be impracticable, a wet-nuzae 
who has already suffered tiom the disease is the 
best substitute. If neither be available, ass’s, 
goat’s, or cow’s milk must be given. Extreme 
cleanliness and fresh air are essentuL 

Arthur Coc^rr. 


SYRINGOMYELIA a pipe or tciXie ; 

and fAvf\ 6 sy the marrow). — A name under whidi 
Ollivier grouped numerous cases in whi(i &ttHciQS 
of different kinds were met with within the enb- 
stance of the spinal cord. See Spinal Cord, p« 15^. 

SYSTOLIC.*— Of or belonging to the systole Qf 
contraction of the heart, and nsuauy asaodaled wkb 
the cardiac impulse or sounds, or with munmiit. 
See Physical Examination. 
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T ABES {fades, a consumption). — A term formerly 
employed to denote consumption or wasting of the 
body. 

TABES DORSALIS — Synon. ; Locomotor 
Ataxy; Fr. Ataxie Locomotrue% Ger. Grout De- 
generation dor Hinterstrdnge des Riickenmarks, 

Definition. — A disease of the spinal cord alone, 
or of the spinal cord and peripheral nerves ; mani- 
fested, when considerable, by inco-ordination of 
movement, peculiar pains, defective sensibilitv, and 
loss of muscle-reflex action (myotatic irritability; 
* tendon -reflexes *). 

/Etiology. — Males suffer more frequently than 
females, the proportion being about ten to one. A 
neurotic heredity can occasionally be traced ; seldom 
direct inheritance. Among individual causes one 
greatly exceeds the rest, namely, the influence of 
syphilis. When every allowance is made for acci- 
dental coincidence, it is found that in at least one- 
half the cases the coincidence must depend upon 
causal relationship, and it is probable that this is 
true of a much larger proportion. Many authorities, 
indeed, believe that is the almost constant ante- 
cedent. The interval between the primary mani- 
festations of syphilis and the first symptoms of 
tabes varies from one to twenty years. It is rarely 
less than three years, although cases are met with 
in which the first symptoms occur during the active 
stage of syphilis. But syphilis is not the only cause, 
and in a few cases (less than lo per cent, of the 
whole) it can be excluded with confidence. The 
other causes are traumatism, exposure to cold and 
wet, and over-exertion. Alcoholic and sexual ex- 
cess are doubtful factors in its production ; it has 
been said to occur as a sequel to certain acute 
diseases, such as acute rheumatism, typhoid fever, 
and diphtheria, and as a manifestation of a primary 
tendency to degeneration. Svroptoms of tabes also 
occasionally succeed other diseases of the spinal 
cord, such as myelitis, such sequence being espe- 
cially common in syphilitic subjects. This form has 
been called ‘secondary tabes.* 

Anatomical Characters.— In most cases the 
spinal cord presents changes visible to the naked 
^e. These consist in a grey translucent appear- 
ance of the posterior columns. The whole of these 
columns may be thus changed or only parts of them, 
the extent of the changes ^ing usually proportional 
to the severity and duration of the disease. With 
the microscope this change, or ‘ sclerosis * as it is 
called, is found to consist in an overgrowth of the 
interstitial elements, at the expense of the nervous 
elements in the areas affected. In the most common 
conditions the sclerosis occupies the whole of the 
posterior columns in the lumbar region, and be- 
comes gradually restricted to the postero-median 
columns higher up, having thus the character of an 
ascending degeneration. In rare cases of severe 
character and long duration the posterior columns 
are occupi^ by connective tissue throughout the 
whole vertical extent of the cord. In sl^ht cases 
the sclerosis may be limited in the lumbar region 
to the posterior root-zone, affecting the meoian 
colamn higher up. Sclerosis may also affect other 
areas of the cord. The fine fibres of the posterior 


root, Lissauer*s tract, are generally affected. The 
direct cerebellar and ascending antero-lateral tracts 
may also show degeneration. In rare cases com- 
plicated with paralysis even the pyramidal tracts 
are affected. Often in old cases there is a slight 
general increase of the connective tissue throughout 
the cord. 

Changes in the grey matter are difficult to dis- 
cover in the slighter cases. Some atrophy of the 
anterior cornual cells may be detected in cases com- 
plicated with true muscular atrophy. The column of 
Clarke may show distinct degeneration, and this is 
said to be associated with sclerosis of the direct 
cerebellar tract. The grey commissure also may be 
atrophied, and the nerve-cells and fibres in the 
posterior horn probably undergo changes which are 
difficult to detect. 

The posterior nerve-roots are also atrophied, and 
the degree of atrophy depends upon the severity of 
the affection. The histological changes extena as 
far as the ganglion. The peripheral nerves are 
altered, the change consisting in a wasting of fibres, 
which seems to commence in the white substance 
and to extend to the axis-cylinders. There may 
be an increase of interstitial tissue, but the change 
is essentially one in the nerve-elements themselves. 
This degeneration is greatest in the terminal fila- 
ments, and usually lessens upwards, but may extend 
up to the posterior ganglion. The sensory fibres 
are alone affected. The changes in these have 
been chiefly found in the nerves supplying the skin, 
but D^j^rine has demonstrated the presence of 
similar conditions in the sensory nerves of muscle. 

Symptoms. — The most common and character- 
istic symptom of tabes is the inco-ordination in 
walking which has given to the disease its common 
name. This varies in degree in different cases, 
and may be entirely absent. Before the condition 
is sufficiently mark^ to cause the characteristic dis- 
order in movement, it may render standing difficult, 
especially if the eyes are closed (‘Romberg’s sym- 
ptom ’) ; and a still sli|;hter depee may be evi- 
denced only by the startings of tendons in the un- 
covered feet in the effort to maintain the equilibrium. 
As the defect progresses, it gradually impairs the 
patient’s ability to walk ; and finally locomotion is 
rendered impossible without assistance. As a rule, 
the affection of the lower limbs is earlier and much 
more severe, but the arms may be similarly affected, 
and, rarely, the ataxy in the arms is the earliest 
obtrusive symptom. There is often a difficulty in 
fine movements, such as buttoning the coat ; the 
grasp is not sustained; and there are slow unin- 
tentional movements in the fingers, when these are 
kept in one posture with the eyes closed. 

Among sensory symptoms. the most obtrusive are 
pains, especially the severe and distressing * light- 
ning pains.’ These are present in the majority of 
cases, and are characterised by their momentary, 
acute, stabbing character. The darts of pain recur 
in the same place for hours, and may oe felt in 
another part the next time. Such attacks may 
alternate^ with periods of entire freedom, varying 
in duration. Ineir onset often seems to be deter- 
mined by the changes in the weather. In some 
cases th^ are absent. There are also frequently 
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present dull aching pains or other acute pains, 
very various in character and sensory paraesthesise, 
such as numbness and tmeling. The sharp pains 
are often superficial, and then render the skin 
extremely tender at the place. Another sensory 
symptom often complamed of is a sense of con- 
striction in some part of the trunk, usually round 
the waist — the so-called ‘ girdle-sensation * A 
similar sensation may be present in the leg or thigh 
or knee, as if a band were tied tightly round it 

Sensory disturbance may also be manifested by 
impairment of cutaneous sensibility This is most 
frequent in the legs and feet Sensibility for pain 
and for temperature usually suffers first and most 
The temperature-sense seldom escapes when sensi- 
bility to pain IS much impaired There is still more 
frequently delay in the transmission of painful sen- 
sations, which may amount to one or two seconds, 
seldom more Sometimes there is a rhythmical 
recurrence of the sensation Localisation may be 
disordered, so that a prick on one leg is referred 
to the other, or a prick at one spot may be felt in 
several [allocktrta) Tactile sensation is often 
perfect when that to pain is almost lost In rare 
cases It is impaired more than that to pain, and now 
and then affected alone The same changes are met 
with on the trunk and arms, even sometimes on the 
head Sensory loss may also be present in the 
muscles, so that their contraction on electrical 
stimulation may be unfelt, and the muscular sense 
may be so impaired that passive extension is unfclt 
and the position of the limbs is not known unless 
they are seen 

Reflex action is also impaired Cutaneous reflex 
action is usually impaired in proportion to the loss 
of cutaneous sensibility In some early cases there 
may be some cutaneous hypersesthesia, and the 
reflex action from the skin may then be in excess. 
More important is the condition of the muscle- 
reflex action shown by the state of the knee-jerk, 
the loss of which, as Westphal first pointed out, is 
one of the earliest and most constant symptoms of 
tabes It IS very rare for the knee jerk to be ob- 
tamed in any case of true tabes , its loss may precede 
for years the onset of ataxy, although cases are 
sometimes met with in which it is lost only on one 
side and diminished on the other 

Many ocular symptoms occur in connection with 
tabes. Of these, the most important is the loss of 
the reaction of the pupil to light, while it still con- 
tinues to act with accommodation— the so-called 
‘ Argyll-Robertson phenomenon ’ This condition 
is present in about five-sixths of the cases of tabes. 
Often also the normal dilatation that occurs on 
painful stimulaUon of the skin of the neck cannot 
be produced The pupils may be very small, but 
not infrequently they are of normal sue. Paralysis 
of different ocular muscles may also be present, 
with accompanying diplopia The muscles simplied 
by the third nerve are most frequently affected, 
especially the levator palpebrae, causing ptosb. This 
paralysis may be transient — lasting a tew days or 
weeks— or permanent. The former is most com- 
mon m the early stage, the latter in the late stage 
of the dbease There may be a condition identical 
with ^progressive ophthalmoplegia.’ Other cranial 
nerves are rarely affected, with the exception of 
those of the larynx. Abductor paby of the vocal 
cords IS an occasional and grave symptom. 

Among the more serious and troublesome effects 
of tabes the various so-called < crises’ must be 
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enumerated. These are named after the various 
viscera affected. Thus, the most common are the 
gastric crises, which are manifested b;y severe sick- 
ness and nausea, often associated with epigustrio 
pain. Severe attacks of laryngeal coi^h aim spasm 
are not uncommon laryngeal crises’). These are 
often associated with bilateral weakness of the ab- 
ductors of the vocal cords. There are also vesical, 
bronchial, and rectal * crises,’ manifested by pain 
and other symptoms referable to the various viscera 
indicated 

The action of the sphincters is usually impaired. 
Retention of urine may be followed by incontinence. 
The latter is not infrequently the result of over- 
distension, and is often associated with cystitis. 
Constipation is common ; in the later stages in- 
continence of faeces may be present The sexual 
functions are usually altered In the early stage 
there is someUmes increased sexual activity, asso- 
ciated with excess of the cutaneous reffex action, 
but in most cases there is impaired or abolbhed 
sexual power, often as an early symptom, but some- 
times deferred to a late stage 

Vaso-motor and trophic disturbances are impor- 
tant Among them may be enumerated local 
sweatings, disappearance of hair from the skin, 
ecchymoses, and altered growth of hair in connec- 
tion with attacks of pain The so-called perfora- 
ting ulcer of the foot is almost confined to tabes, 
and IS usually excited by cutting a corn too deeply. 
Changes in the teeth and naib also occur, leading to 
partial decay or total loss. Changes in the jomts and 
bones are especially important, and were carefully 
investigated by Charcot The bones may become 
brittle, and so render the occurrence of spon- 
taneous fractures easy ; but the most important con- 
dition IS the so-called * Charcot’s joint,’ consisting 
m an irregular enlargement of the ends of the bones, 
often with atrophy of the articular surfoces. The 
irregular outgrowth of bone may be extensive, 
and the fibrous Ossue is often accompanied by an 
effusion within the jomt, sometimes by oedema 
outside It. The larger joints are most commonly 
affected, especially the elbows, knees, ankles, and 
tarsal joints It is often excited by a sl^ht sprain, 
which causes an excessive mflammation, followed 
by the chronic alterations 

Course and Terminations. — The course of 
the disease is extremely variable There are usually 
three stages— the first one, in which the gait is not 
yet affected {prt~ataxtc)\ the second, in which 
there is distinct inco-ordmation {<Uaxu)\ and a 
third, in which the ability to walk alone is lost 
{paralytic). The first stage vanes in duration firoin 
a few weeks or months to as long as twenty-five 
years , and if the paUents are subjected to careful 
treatment there is no progressive tendency shown in 
probably as large a proporUon as one-half the cases. 
Some patients in the second or third stage may 
even much improve, so that a patient at (pe tune 
unable to walk becomes able to get about, a 
foil amount of ease. When optic-nerve atrophy is 
present, this and the loss of the knee-jerk may 
remain for many years the only evidence of the 
disease. There seems less^ tendenqr in such cuss 
for the spnal symptoms to increase. 

The oangeis ot locomotor ataxy consist not so 
much in the rapd spread of d^eneiative ptoca is ss 
in the nervous system as in the occuntncc^ pi renal 
disease secondary to retention of wbkli is 

apt to develop insidiously. Ijutyogtil palpy ilso 
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constitutes an element of danger; and suddenly 
occurring trophic disturbances have been known 
to prove Atal. General paralysis of the insane is a 
not unusual complication, or rather cerebral develop* 
ment of the same degeneration ; and it runs the 
usual course as a rule. Valvular heart-disease is an 
occasional complication of the disease, and is pro- 
bably the result of a syphilitic process. This also 
may lead to a fetal termination. 

Pathology. — In discussing the pathology of 
this disease it must be recognised that in tabes the 
main incidence of the marked change is upon the 
afferent nervous system, and that it is a primary 
degeneration of the nervous elements. Its incidence 
is on the neurons, which have their nutritional 
centre in the cells of the posterior spinal ganglia, 
and the primary incidence of the disease seems to 
be on the afferent nerves from the muscles, and the 
fibres which continue their path, from the posterior 
ganglia, in the posterior median columns of the 
cord. The symmetry of the lesions suggests a 
blood-state as the cause, and the very frequent ante- 
cedence of syphilis leaves little doubt of its depen- 
dence on a post-syphilitic toxin, acting especially 
on these neurons, diminishing their vital endur- 
ance, and entailing their subsequent d^eneration. 
It has also an action on the fibres of the optic 
nerve, and, in extreme cases, on many other struc- 
tures in the nervous system. But its primary 
influence on the afferent muscle-neurons explains 
the early loss of the knee-jerk and the dominant 
ataxy. Similar changes and symptoms have been 
proved to result from other toxic influences, espe- 
cially from alcohol. This may cause loss of the 
knee-jerk and ataxy from its action on the peri- 
pheral nerves, in what has been termed * alcoholic 
pseudo-tabes.’ The long interval which elapses 
between the primary disease and its nervous sequel 
is only in proportion to the chronicity of the pri- 
mary specific disease ; and the general conditions 
of its occurrence surest that the action of the toxin 
is to induce the premature decay of the nerve- 
elements specially affected. This explanation enables 
us to understand the inutility of antisyphilitic treat- 
ment in tabes. 

The variability in the amount of ataxy and the 
affection of cutaneous sensibility sometimes tran- 
scends the usual limits of the disease. After 


syphilis characteristic tabetic pains may occur, with 
loss of the light-reflex but without ataxy or even 
loss of the knee-jerk. In such cases there is often 
slight impairment of sensation in the skin, espe- 
cially retardation to pain, and such cases may be 
designated ‘cutaneous neuro-tabes.’ 

Diagnosis. —Tabes dorsalis may easily be con- 
founded with alcoholic neuritis. In the latter, 
however, there is the tenderness along the nerve- 
trunks, and the sphincters and pupils are un- 
affect^. The history of alcoholic excess will also 
help in the diagnosis. This last, and improve- 
ment when the cause is withdrawn, are the chief 
distinctions in ‘alcoholic pseudo-tabes.’ The 
so-called hereditary ataxy ‘ offers some points of 
resemblance to tabes, but is distinguished by the 
earlier age at which it occurs, and the absence of 
the usual cause and of attacks of pain.’ Diphtheritic 
paralysis may also bear some resemblance, but the 
nistoty of the onset will usually make it distinct. 
Othor frxnns of unsteadiness, such as ataxic para* 
rfegia, are distinguished by the presence of die 
Knee^d'k. Injury affecting the posterior columns, 


or a tumour pressing on them, may simulate tabes 
but have distinctive s5mai5toms. A tumour in the 
cerebellum, by giving rise to unsteadiness, may 
raise a diagnostic doubt, but its own special sym- 
ptoms are never absent. 

Prognosis. — This must be based upon the con- 
siderations mentioned in the description of the 
course of the disease. Some cases are obstinately 
progressive, but arrest occurs, under treatment, in 
at least half the cases. It may be obtained in any 
stage, but is more frequent in the first, or ‘pre- 
ataxic,’ stage, before inco-ordination has developed. 
The prognosis is usually fair as regards duration of 
life, mr the malady does not itself kill ; and the 
most serious dangers to life may be to a large extent 
avoided. Optic-nerve atrophy is usually progres- 
sive, but not invariably so. The prognosis in any 
case must largely depend upon the ability and 
willingness of the patient to carry out necessary 
instructions and treatment. 

Treatment. — Much can be done by treatment 
in tabes, at least to relieve, apparently even to 
modify considerably the course ot the disease. The 
influence of rest and hymenic surroundings is very 
great. The avoidance of mental worry and fatigue 
is of the first importance. Exercise should be 
gentle, and should always stop short of fatigue. 
The avoidance of sexual excess is of the greatest 
importance, since it may lead to a most disastrous 
increase in the symptoms. Care should be taken 
to avoid dyspepsia and constipation. 

Much certainly may be done by drugs. The 
almost invariable inefncacy of antbvphilitic reme- 
dies finds an explanation in the pathology already 
enunciated. It is seldom that anything but harm 
results from the energetic treatment for syphilis so 
commonly adopted. Arsenic is one agent generally 
useful, ft may be combined with minute doses of 
mercury, such as seem tonic to those who have had 
syphilis, and may be alternated with phosphorus, 
quinine, and strychnine. Others that have been 
recommended are nitrate of silver, and ergot. Physo- 
stigma in some cases, belladonna in others, seems 
to have a slight beneficial influence, and in such a 
disease no agent even slightly useful can be despised. 
The writer has found Aloride of aluminium very 
useful in lessening the tendency to attacks of pain. 
Counter-irritation to the spine is beneficial in cases 
in which symptoms come on acutely. The best 
way to apply it is by means of the mild actual 
cautery. Electricity has little influence on the 
disease. The application of faradism to the muscles 
to stimulate the afferent nerves might be expected to 
diminish the ataxy, and sometimes, but not often, 
does seem to exert a slight influence. The use of 
voltaic electricity, in any method, has no bene- 
ficial effect Gymnastic exercises for the feet in 
the recumbent posture have been recommended, but 
they have not much influence on the steadiness of 
locomotion. Regulated steps in footmarks is more 
effective. Nerve-stretching and suspension, although 
once fashionable, have passed out of use as value- 
less. The attacks of pain and the crises are usuallv 
temporarily relieved, and often arrested, by anti- 
( I S gi* ) or acetanilide ( lo gr. ). Hypodermic 
injections of the hydrochloride of cocaine are use- 
ful for superficial ^ins with tenderness of the skin. 
These may also be relieved the application of 
chloroform kprinkled on lint covered with oiled-silk. 
The most severe attacks may, however, yield only 
to the hypodermic injection of morphine. Gastric 
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crises need treatment for any exciting cause, such as 
an attack of dyspepsia or constipation. Simple food 
must be administered, and the agents which relieve 
the attacks of pain may arrest the crises. In some 
cases morphine is necessary, by hypodermic injec- 
tion Laryngeal crises are usually relieved by nitro- 
lycerme or nitnXe of amyl The condition of the 
ladder must be attended to most careful^. No 
hesitation should be felt in using the catneter as 
often or as early as is necessary, if the bladder is 
imperfectly emptied ; and it should be washed out 
With a weak solution of bone acid if there is tur- 
bidity of the urine The general hygienic con- 
ditions should be the best possible Over-exertion 
and exposure to cold and wet should be carefully 
avoided. The course of the disease depends very 
much on attention to small details 

W R Gowers 

TABES MESENTERICA {iaSas, a consumption ; 
and mesentertcay mesenteric) — An affection attended 
by marked wasting, and caused by abdominal tuber- 
culosis, especially involving the mesentenc glands 
See Mesenteric Glands, Diseases of 

TACHE C^REBRALE— A term applied by 
Trousseau to a streak of hyperaemia, produced by 
drawing the nail over the skin (usually of the 
abdomen) in certain cases of cerebral meningitis. 
See Meninges, Cerebral, Diseases of, p 981. 

TACHYCARDIA (rax^r, rapid , and itapSia, the 
heart) —A form of functional disturbance of the 
heart, characterised by greatly increased frequency 
of action. See Heart, Functional Disorders of 

T^NIA — Synon Tape-worm Entozoa 

TANQIER8, In North Africa —See Morocco. 
TAPE-WORMS -‘See Entozoa 

TAPPING — A popular name for paracentesis. 
See Paracentesis 

TAR ANT ISM {tarantulay a ground-spider) — An 
epidemic dancing-mania, prevalent m Italy in the 
sixteenth and seventeenth centuries, originating in 
fear of the bite of the tarantula, as a remedy for 
which the dance was adopted See Ecstasy 

TARASP-SCHULS, In Unterengadin, Swlt- 
zerland. — Alkaline sulphated waters See Mine- 
ral Waters. 

TARTAR Teeth; and Concretions. 

TARTAR EMETIC, Poisoning by.— Synon. . 
Fr. Empoisonnement par VAntimoine \ Ger Antt~ 
montumvergtftung by tartar emetic, a 
soluble double tartrate of antimony and potassium, 
IS not very common The emetic properties of 
the salt generally ensure its speedy ejection from 
the stomach. Poisoning by the salt may be either 

(1) acuity from the ingestion of a large dose; or 

(2) chronuy the patient succumbing under the exhaus- 
tion consequent upon its prolonged administration. 

1. Aoute poisoning — Shortly after taking a 
large dose of tartar emetic, the patient is ^ized with 
intense nausea and ^intness, accompanied by de- 
pression of the force of the pulse, and increased 
perspiration. Violent vomiting and retiring follow, 
with a burning pidn and sense of constriction in the 
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mouth, throat, and gullet Vomiting affords no 
relief to the nausea and pain, and is repeated, the 
vomited matters becoming biUous, and ultimately 
perhaps blood-tinged. A metallic taste is felt in 
the mouth ; the abdomen becomes painfiil and 
tender, and profuse dianhoea sets in, the faeces 
often containing a considerable quantity of blood. 
The urine is at first increased in quantity ; but later 
It may be scanty, blood-tinged, or suppress. The 
circulation is throughout depressed; and the skm 
cold, clammy, and bathed in profuse perspiration. 
The muscular system is relaxed ; but cramps of the 
extremities may torture the patient In rare cases 
a pustular rash appears, like that produced by the 
external medicinal application of the drug. In 
some cases neither vomiting nor purging has oc- 
curred, the symptoms being simply those of intense 
prostration, with embarrassed respiration. In fatal 
cases death occurs within a few hours. 

2 Chronic poisoning — The administration of 
repeated small doses of tartar emetic causes nausM, 
vomiting, purging, exhaustion, and debihty, which 
not infrequently prove fatal These symptoms are 
accompanied by depressed irregular circulation, 
profuse perspiration, and disturbances of respiration. 

Anatomical Characters —These are some- 
what vanable, but on the whole are those of a 
metallic imtant poison In most cases there is 
inflammation of the stomach and intestinal tract 
generally, not so patchy or marked by such bright 
redness as m arsenical poisoning Not infrequently 
the stomach and small intestines escape, and the 
inflammation may be confined to the large boWel ; 
even ulceration of the mtesuncs may occur, accom- 
panied by haemorrhagic extravasations. Hypostetic 
congestion of the lungs is often prominent 

Diagnosis — Poisoning by tartar emetic may be 
diagnosed from that due to other irritants, especially 
arsenic, by the greater and earlier depression, the 
profuse perspiration, greater irregularity of pulse, and 
the more irregular respiration An analj^is of the 
ejecta or of the unne is always advisable, and often 
indispensable to complete the dis^osis. In chronic 
cases an analysis of the unne is the only satisfactory 
mode of determining the nature of the illness, where 
tartar emetic is not known to have been adminis- 
tered as a medicine 

Prognosis — This must always be grave, so long 
as the ejecta contain considerable quantities of the 
poison. In acute cases the patient cannot be con- 
sidered out of danger till not only the vomiting hu 
ceased, but an obvious return of strength has set in 
for some time. 

Fatal dose — Fifteen grains may prove fetal to an 
adult Much larger doses may, however, as a rule, 
be taken with impunity The danger is much in- 
creased if the poison be taken in cpnjunction with 
some substance, such as opium, which deadens the 
susceptibilities of the stomach. 

Treatment —The stomach-tube may be ^aed^ 
notwithstanding profuse vomiting. The diminatioii 
of the poison may be hastened by free administihti^ 
of diluents, and the stomach protected by mucila-^ 
ginous dnnks, or the stomach may be ws^ed out 
by means of the siphon-tube. The most effective 
antidote is tannic acid, which fioims an insoluble 
tannate of antimony. For this purpose tincture ^ 
cinchona bark, decoction of ou-bark, or strong 
infusions of tea or coffee may be administered | or 
the stomach may be washed out with 
or with a solution of half a drachm Of tsantie Ml. 
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Not till after this has been done, or the stomach 
well and repeatedly cleansed by free vomiting, 
should opium be administered. The after-treatment 
will depend upon the symptoms. The treatment of 
chronic cases consists in cessation of the administra- 
tion of the poison ; in the exhibition of ammonia, 
stimulants, and tonics; and in careful support of 
the strength. Nutrient and opiate enemata are of 
the greatest service. 

Thomas Stevenson. 

TASMANIA.— A warm, equable, subtropical 
climate. Mean temperature of Hobart Town, the 
capital, 54® F. Prevalent winds, N.E. and S.W. 
See Australasia ; and Climate, Treatment of 
Disease by. 

TASTE, Disorders of. — Synon. : Fr. 
Troubles du Golit ; Ger. Stdrung^en des Geschmackes, 

Introduction. — Disorders of taste have to be 
carefully distinguished from those of smell, on 
which all perception of flavour depends. The 
chief sensations of taste are those called sweet, sour, 
salt, bitter, and metallic. Flavours are sensations 
of smell due to an agent which reaches the olfactory 
mucous membrane through the posterior nares ; 
their cause usually at the same time acts upon the 
nerves of taste, so that the flavour blends with the 
gustatory sensation, and seems like a part of 
taste proper. But if the sense of smell is lost, 
or even if the passage of air into the nasal cavities 
by the posterior nares is prevented, no flavour is 
perceived and taste alone remains. It is also 
necessary to distinguish disorders of taste from 
altered appreciation of the sensation — increased or 
diminished enjoyment of, or disgust at, sensations 
which are themselves normal. 

The sensation is subserved by structures in the 
mucous membrane on the back of the tongue, the 
palate and the palatine arches, and to a slighter 
extent by those on the tip and edges of the fore- part 
of the tongue. On the last sweet and sour, on the 
former salt and bitter, are best perceived ; but, ex- 
cept for individual peculiarities, all the sensations 
can be perceived in each region. The sense is 
related especially to certain * papillae ’ on the back 
of the tongue, but elsewhere to less differentiated 
structures of the mucous membrane. Substances 
must be in solution to excite the sensation, but the 
solution may be effected by the moisture on the 
tongue. A knowledge of these facts is important 
for testing the sense of taste. 

In the front of the tongue the sensation is cer- 
tainly subserved 1 ^ fibres from the lingual branch 
of the ftfth, belonging to this nerve, but reaching its 
root by a circuitous path— the chorda tympani, 
facial, and Vidian nerves, spheno-palatine ganglion, 
ami thence to the fifth by tne petrosal nerve. The 
nerve-fibres connected with the papillae at the back 
of the tongue are those of the terminal branches of 
the glosso-pharyngeal, but disease of this nerve 
within the skull does not impair taste, and destruc- 
tion of the root of the fifth nerve abolishes it, not 
only on the back of the tongue, but also on the 
palate. Apparent exceptions to this rule are pro- 
bably due to impwfect destruction of the root, or 
to the ^sease oi its fibres being within the pons. 
Hence it seems that the taste-fi&es ascending from 
the back of the tongue leave the glosso-pharyngeal, 
just as those from the front of the tongue leave the 
lingual, and reach the root of the fifth by an equally 
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circuitous path, probably (from other pathological 
facts) chieny by tne tympanic nerve of Jacobson. 

Within the pons, the fibres for taste seem to take 
a course separate from the proper sensory root- 
fibres, and lie at first near the motor fibres or nucleus, 
since the writer has met with complete loss of taste 
and paralysis of the muscles of m^tication on one 
side, without anaesthesia, from disease within the 
pons, ^he path ascends to the opposite hemi- 
sphere of the brain, but the position of its cortical 
centre is not known. 

1. Inoreased Sensitiveness of the Nerves 
of Taste. — Synon. : Gustatory Hypersesthesia ; 
Hypergeusia, — This condition is manitested by de- 
tection of a substance too minute in quantity to be 
perceived by normal taste, or by an abnormally 
intense impression when a given quantity of a sub- 
stance is tasted. In excitable states of the nervous 
system, as in general malnutrition, substances in 
small quantities in the blood are tasted with great 
readiness ; the bitterness of morphine injected be- 
neath the skin may be at once noticed (Wernich), 
and, for a long time after a bitter substance has been 
taken, whatever is tasted may seem bitter. Gusta- 
tory hypersesthesia is often met with in hysterical 
persons, and sometimes in the insane. It is not 
usually a symptom of sufficient prominence to de- 
mand special treatment. 

2. Perverted Senee of Taste. — Synon. : 
Gustatory Parsesthesia ; Parageusia. — This is not 
uncommon in neurotic states. Substances excite a 
different taste from that to which they naturally 
give rise. A bitter flavour, for instance, is detected 
in a simple saline. This condition is commonly 
conjoined with altered appreciation of the taste 
whioS is recognised, so that substances commonly 
considered pleasant are disliked, and those are 
enjoyed which commonly excite disgust. It is seen 
in a slight degree in some toxsemic conditions, but 
more frequently in pyschical disturbances. In 
hysteria it leads to strange tendencies in diet. It 
is also met with, as a rare symptom, in some de- 
generative diseases, such as locomotor ataxy. 

3. Subjective Sensations of Taste.— These 
may occur from disorders of the central nervous 
system, in hysteria, insanity, and occa.#ionally as the 
aura of epileptic attacks. The sensation is usually 
of an unpleasant description, and is probably pro- 
duced in the region to which the taste-fibres are 
conveyed by the branches of the glosso-pharyngeal 
nerve. It is remarkable (as evidence of the associa- 
tion of the cerebral centres) that sensations of flavour 
and of taste are combined in the epileptic aura, but 
a subjective sense of smell is always distinguished 
from these. 

Subjective sensations of taste occur also, very 
rarely, from irritation of the gustatory nerves. They 
have been produced experimentally by galvanising 
the chorda tympani, when this has been exposed by 
disease of the internal ear ; and have also occurred 
in some cases of disease of the petrosal part of the 
facial nerve. These subjective sensations have to 
be distinguished from abnormal sensations due to 
substances in the blood, or to secretions of the 
mouth. The treatment of the symptom is that of 
its cause. 

4. L088 of the Sen8e of Taote.— Synon. : 
Gustatory Anaesthesia ; Ageusia, 

./Etiology. — Diminished sense of taste maybe 
produced by: (a) Thickening or other changes in 
the mucous membrane of the mouth, rendering the 
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nerve-endings less accessible to sapid solutions. 
This is, however, a rare cause. {6) Local applica- 
tions lessening the irritability of the nerve-endings. 
Hot or cold applications may temporarily destroy 
the sense of taste. Cool substances cannot be tasted 
so well as those which are warm (c) Hystencal 
and other functional nervous disturbances. It then 
forms part of ‘ hysterical hemianaesthesia,’ the uni- 
lateral loss of the special senses, accompanied by 
anaesthesia of the limbs and half of the trunk on 
the corresponding side (af) A similar loss, in the 
same association, has been met with in rare cases 
of organic disease of the opposite hemisphere 
{e) Disease of the nerves which conduct the sensation 
to the sensory root of the fifth nerve, especially of 
the tympanic plexus, in consequence of caries of the 
temporal bone It is also often produced, in the 
front of the tongue, by disease of the chorda tympani, 
when a neuritis of the facial nerve passes up its canal 

Symptoms — Loss of taste involves the perception 
of bitter, sweet, sour, saline, and metallic qualities 
These may be lost in varying degrees, sometimes 
entirely , occasionally some are more impaired than 
others The loss, from disease of the nerves, may 
be on the whole or part of one side, according to 
the relation of the several nerves to the function in 
different parts of the gustatory region, as already 
explained Each part of the tongue possesses the 
power of recognising every quality, but not in the 
same degree, bitterness and sweetness are appre- 
ciated chiefly by the glosso-pharyngeal at the back, 
acidity and saltness by the lingual in the fore-part of 
the tongue, chiefly at the tip and edges The onset 
of the defect may be sudden, as in hysteria ; or 
gradual, as in most forms of nerve-lesion It is 
usually unilateral , in rare cases both sides are in- 
volved It IS associated with other symptoms of 
loss of function of the affected nerves 

Diagnosis — Loss of taste has always to be 
carefully distinguished from loss of smell All 
flavours are recognised by the olfactory nerve, and 
It is commonly assumed that when these cease to be 
perceived taste is lost The power of tasting must 
oe ascertained by powders or colourless solutions 
which shall convey no information. Citric acid, 
quinine, sugar, and salt, in powder or solution, 
answer well The tongue must be held out, and 
the substance or solution placed on the part of the 
tongue It IS desired to test, and after each observa- 
tion the mouth must be rinsed with water. It must 
be remembered also that the antenor part of the 
tongue IS almost destitute of the sense of taste, 
except on the edges and tip. If the loss is uni- 
lateral, ihe poiyder may be rubbed on the side of 
the protruded tongue, near the tip, with the finger, 
and the patient should indicate, by nodding or 
shaking the head, whether it is tastw, before the 
tongue IS withdrawn into the mouth. The moisture 
on the mucous membrane is sufficient to dissolve the 
substance and enable it to act upon the nervous 
structures 

Prognosis. — This depends on the cause, and 
the extent to which the morbid condition can be 
influenced b^ treatment. It is good in hysteria, less 
favourable in nerve-affections. The loss due to 
affection of the facial nerve is frequently recovered 
from, but may persist even when the function of the 
latter is recovered. In intracranial disease of nerves 
the prognosis is, as a rule, unfavourable 
Treatment. — The treatment in nerve-disease is 
that of the cause of the symptom. Stimulation of 
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the nerves in the tongue ma^ possibly aid the re- 
covery of function, and for this faradisation may be 
employed Hystencal loss of taste, part of hemian- 
sestnesia, is best treated 1^ neglect. Where the low 
depends on an affection of the mucous membrane of 
the tongue, local measures alone are effective, in so 
far as the treatment can be influenced. 

W. R. Gowsits. 

TEETH, Diseases of — Synon. : Fr. Afala- 
dies des Dents ; Ger Krankhetten der Zdhne 

The teeth fulfil two principal functions : they 
serve for articulation and for the mastication of food. 
The loss of the teeth leads to many forms of 
dyspepsia, and it must be remembered that the loss 
of even some of the teeth may, through throwing 
their opponent teeth out of Vork, render inefficient 
a set of teeth which at first glance might appear to 
be adequate for mastication The restoration of 
the missing teeth will often bring about the cure of 
dyspeptic troubles which diet and drugs have fieiiled 
to influence Elaborate cooking, while rendering 
the food of such consistence that it may even with- 
out much mastication be accessible to the gastric 
juice, has the effect of rendering its sojourn in the 
mouth too short for the action of the salivary fer- 
ments to be complete, and has the further indirect 
effect of giving the teeth too little work for their 
well-being Teeth which are not subjected to the 
normal amount of attrition are more prone to decay, 
so that It has even been contended that a principal 
factor in the causation of dental canes is the removal 
of all hard and fibrous elements from the food. 
Moreover, disease of the sockets of the teeth is more 
apt to occur when they are in comparative disuse, 
while the self-cleansing action of the masticauon of 
hard foods diminishes the pabulum left about the 
interstices of the teeth, and hence has a beneficial 
effect in diminishing the numbers of micro-orgamsms 
which swarm in a dirty mouth. This is exemplified 
by the clean and healthy condition of the teeth m 
wild animals and m the lower races of mankiiMl, 
notwithstanding that the latter do not use a tooth- 
brush But among emhsed people, consuming 
much softened food, the use of the tooth-inrush, 
and indeed of some form of antiseptic wash or tooth- 
powder, IS indispensable in order to keep the mouth 
in clean condition. No degree of care attainable 
in everyday life will render the mouth sterile, but 
the number of micro-organisms in the mouth can 
be immensely reduced by proper care. 

A perfect set of teeth snovdd be typical in fonn, 
in which case the points of contact of condguous 
teeth are rounded and small m area, and the colour 
a yellowish-white ; they should not look very trans- 
parent, and pearly ; transparent, bluish-white teeth 
appear to be specially liable to early and rapid 
decay. It was formerly supposed that such tera 
were deficient in calcium-salts, but, so fiur as tte 
dentine at all events is concerned, this has h^Wl 
shown not to be the case. The enamel, owtt%4oi 
the difficulty of isolating it m sufficient quaaStyi 
has not been investigated with the same com» 
pleteness, and it is possible that differences of 
chemical constitution may exist in this, the first 
line of defence. All that can safely be ^d is that 
there is no known difference in die chemitist ebil* 
stitution of good and bad teeth, though th^ ctaihh 
recognised by the eye. i 

Defects in the form of teeth are ver^r oopmon 
and predispose to canes ; th^ may be of tht 

SO 
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of pits almost or completely going throvigh the 
enamel, in which case they afford a lodgment for 
porticl^ of food. Other defects take the form of 
lines marking a check of growth at some period, 
somewhat like the similar lines which are seen upon 
the nails. If the history of the child be inquired 
into, it will generally be found that they corresp^d 
withthe stage of development of the tooth appropriate 
to the age at which some acute illness occurred. 
According to some authorities they are invariably 
due to rickets. Stomatitic affections, especially 
such as have been due to the administration of 
mercury, leave their mark upon the teeth in the 
form of an irregular, craggy, or honeycombed con- 
dition of the enamel ; and the poison of inherited 
syphilis produces a peculiar form of tooth, to be 
presently more exactly described, but which for the 
present may be designated as a stunting of the 
portions first formed. Teeth, from their exposed 
position, are subject to accident and to irregularities 
of position, which are not uncommonly due to a 
disproportion between the size of the teeth and of 
the jaws, it being a fact that the jaws are more 
readily affected and more subject to variation than 
the teeth, as is well exemplified in short-muzzled 
breeds of dc^, whose teeth are almost always 
crowded. 

1. Absorption of Permanent Teeth.— A 
process similar to that by which the milk-teeth are 
shed may be set up on the roots of permanent teeth 
and lead to their loss. A tooth which has been 
knocked out and replanted is very apt to be ulti- 
mately shed in this way, and teeth, the roots of 
which have long been the subject of slight irritation, 
are apt to be more or less absorbed, though this 
rarely happens with otherwise sound teeth. The 
pressure of an erupting wisdom-tooth will cause 
absorption of the root of the tooth in front of it, 
and an erupting canine may cause damage to a 
lateral incisor in the same way. The only symptoms 
are the loosening of the teeth and some tenderness 
on vertical pressure, due to the sharpness and rough- 
ness of the root j nothing can be done in the way 
of treatment. 

2. Accidents to the Teeth.— A tooth which 
has been knocked out will usually, if cleansed and 
replaced in its socket, become s^ain fixed. Under 
thWe circumstances the cementum appears to remain 
alive, though the pulp is killed, flence a tooth 
knocked out should be well washed in boiled water 
or in a weak antiseptic solution and replaced ; 
temporary support may be afforded to it by tying it 
to its neighbours or by moulding some gutta-percha 
found it. 

3. Bacteriology of the Mouth.— Warmth, 
moisture, and the presence of abundant pabulum 
in the form of the saliva and buccal mucus, as 
well as of introduced foods, render the mouth an 
excellent culture-chamber for bacteria, while its 
exposed msition and the fre<juent introduction of 
uncooked material supply it with a great variety of 
ibrms of micrococci and bacilli. The nooks and 
crannies in the interstices of the teeth furnish places 
’whtfe they can fionrish with little disturbance, 
while the constant removal of their products by the 
swallowing of the saliva prevents any interierenee 
with their free development. Hence it might have 
iiecn expected, as is the case, that a great variety of 
forms, some of which eo on to the formation rtf 
toogloea-niMses and others to the formation of 

And masses of spores, have been de- 


tected in the mouth. Some difficulty attends Iheir 
investigation, as a good many of them have not beOT 
successfully cultivated, and are hence not known in 
pure culture} the identification of these therefore 
rests on the unsatisfiu:tory basis of morphological 
character only, and their biological characters are 
unknown. Hence it is possible that some of the 
filamentous forms, such as leptothrix, may be stages 
in the growth of other described forms. Some half- 
dozen forms occur in almost every mouth, and 
recently Goadby has succeeded in cultivating some 
which others had previously failed to grow. These 
all grow best on an alkaline medium containing 
gelatine ; those which liquefy gelatine do not always 
liquefy the decalcified dentine-matrix, but those 
which liquefy blood -serum generally do so ; these 
organisms are mostly anaerobic and work in an alka- 
line medium only. This being the case it is pretty 
clear that the initial stages of dental caries, when 
decalcification is the prominent feature, and its sub- 
sequent stages, when the whole tissue breaks down, 
are either not accomplished by the same organisms, 
or at least are not affected by the organism working 
under similar conditions ; hence it is not surprising 
that no specific organism of dental caries has been 
discovered, and that it is generally believed that 
many different organisms may be able to cause it. 
Besides the organisms more or less peculiar to the 
mouth, over a hundred different forms have been 
found in it, some of which are pathogenic and some 
not. It would be out of place to enter into any 
detailed account of the organisms of the mouth here, 
but it may be mentioned that although no mouth is 
free from organisms, yet they are enormously more 
abundant in unhealthy and ill-kept mouths, in which 
sundry vibrios of ‘ comma ’ and spiral form are always 
present. It is certain that dental caries is dependent 
upon the existence of micro-organisms, ana it is in 
the highest degree probable that pyorrhoea alveolaris 
is due to bacterial infection ; hence the two com- 
monest diseases of the teeth owe their origin to 
infections of this kind. Apart from the bacteria 
directly concerned in the causation of dental disease, 
the principal pyogenic bacteria are often met with, 
even where no suppurative affection appears to 
exist, such as the various kinds of Streptococci 
and Staphylococci ; and, with less frequency, 
species of Sarcina have been found in the surface- 
layers of carious dentine. Comma-bacilli, like but 
not identical with Koch’s cholera-bacillus, are often 
seen, and pneumococci are also common. Hence 
there is much to favour the idea that the mouth is 
often the source of otherwise inexplicable infections, 
and it is therefore of great importance that the 
mouth and teeth should be kept in such condition 
as to minimise the risk of their forming a focus 
of infection {sm An^bmia, Pernicious, p. 55). 
Suppurations in connection with the teeth are ex- 
ceedingly common j carious dentine appears to form 
a pabulum for many bacterial forms, and there is a 
growing belief that infection from the mouth is 
3 ie cause and the means of keeping up certain 
gastro-intestinal troubles of an intractable character, 
while it is more than suspected that many other 
infections, the origin of which has been obscure, 
have come from the mouth. Actinomycosis of the 
lung has been distinctly traced to infection from 
the mouth, and septic pneumonia is a common 
sequela of surgical operations on the jaws and 
tonrae. And as pathc^enic bacteria are frequently 
in the mouth, quite independently of any operation 
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wound, It IS reasonable to suppose that they occa- 
sionally find their way to the stomach or the lung. 
Thus, symptoms attributed to carcinoma of the 
stomach have been known to disappear with the 
cure of pyorrhoea alveolaris, a condition in which 
small quantities of pus loaded with organisms are 
constantly being swallowed ; and Godlee records 
cases of this disease in which mistaken diagnoses 
of serious lung-disease have been made He also 
records a case of acute glossitis, apparently due to 
infection from this disease. Beside these cases in 
which the connection is well proved, it is by some 
believed that malignant endocarditis, the recurring 
attacks of putridity in bronchiectasis, and other 
infections difficult to explain, may turn out to have 
their origin in the mouth 

4 Dental Caries. — This disease has no 
relation to caries of a bone, and so is in this re- 
spect misnamed It is exceedingly common, the 
milk-teeth rarely escaping entirely, while there are 
few adults in whom it is not found in some degree. 
It invariably starts from the outside, generally on 
the enamel- covered portion of the tooth, and pro- 
gresses inwards with increasing rapidity and spreads 
wider when once the enamel has been penetrated 
Occasionally on exposed positions, where the 
softened portions are rapidly worn away, a spon- 
taneous cure occurs, and a hard brown polished 
surface is left This is termed arrested decays and 
in It the dentinal tubes appear to be blocked up, 
perhaps by calcification of their contents A similar 
result may sometimes be attained in suitable posi- 
tions by cutting away the affected parts and 
thoroughly polishing the surface Various histo- 
logical changes occur, into which it is out of place 
to enter here , but it may be mentioned that, not 
only is the disintegrating material loaded with 
micro-organisms, but micrococci and short bacilli 
penetrate the dentinal tubes to a considerable 
distance beyond the area which shows any naked- 
eye changes The first step in the process is 
decalcification, the lime-salts being dissolved by 
acids, these acids are furnished by fermentations 
leading to the production of lactic and other organic 
acids, and for their formation there are required 
fermentable material and the bacteria capable of 
setting up these fermentations. Subsequently the 
decalcified organic matrix, the collagen, is softened 
and broken down by a species of peptonising action ; 
but whether prior to its liquefaction it undergoes 
conversion into gelatine is not known, though this 
would appear probable No specific bacteria of 
caries have been discovered , it is probable that many 
different forms are capable of producing it. From 
this It will readily be understo^ that experiments 
in the production of artificial caries in a flask fiul 
completely if the fluid be sterilised; but if it be 
not sterilised the process can with proper precaution 
be very completely imitated And although the 
mouth cannot be kept sterile, the nearer it ap- 
poaches to this state, and the less food remains lod|[ed 
in It, the less will the teeth be attacked by caries. 
A curious feature of dental caries is that it is very 
rife in young and adolescent persons, but that dur- 
ing middle life it is comparatively ea^y controlled ; 
in aged persons, however, it not infrequently again 
becomes rife. 

i^TiOLOOY. — The predisposing causes are local 
and general. Local . — The most important of these 
are Meets of structure, such as deep pits, irregular 
or crowded disposition of the teeth leading to 


lodgment of food and want of cleaoHnets; ab> 
normal condition of secretions of the mouth, sadi 
as scanty secretion of saliva, met with in varioaa 
states of ill-health, and very notably m fevers ; and 
unsuitable diet — for instance, prolonged sucking of 
sweets leads to a gummy deposit on the teeth, pro- 
bably due to mannite, a product of the fermentation 
of cane-sugar. Dyspeptic conditions probably in- 
fluence the teeth locally by vitiating the secretions 
of the mouth ; with a furred tongue one often sees 
the saliva stringy, that is to say, the mucus is in 
excess of the watery secretion, and this has a very 
damaging effect by inteifenng with the cleanliness 
of the mouth 

General — Though the precise connection is not 
at present understood, certain general constitutional 
conditions are associated with abundant decay of 
the teeth Thus during pregnancy the teeth oftoi 
suffer more than at other times, and it is obseihred 
that markedly anaemic women rarely escape, 
though here the question may arise whether the 
state of the teeth and the abundant micro-organisms 
which are being continually swallowed may not be 
the cause of the anaemia {see p 55) At all events, 
putting the mouth in order by the extraction of very 
oad teeth and the filling of others often has the 
most beneficial result upon the anaemia, even where 
the teeth had been previously fairly adequate for 
mastication The teeth of patients placed upon a 
milk-diet on account of acute dyspepsia also suffer 
markedly, though here again there is room ftw 
doubt whether the disuse of the teeth and the 
supply of very suitable pabulum for the growth of 
bacteria may not be the real cause rather than die 
dyspepsia. It is also very doubtful whether such 
disorders as gout, rheumatism, diabetes melhtos, 
and tuberculosis, &c , so influence the teeth that 
ill-effects can be attributed to them, at all events 
otherwise than by the interference with digesHon, 
and so with the oral secretions It is also open to 
doubt how far bad teeth are inhented ; there is a 
strong general impression that they are, but, on the 
other hand, the environment is likely to be similar 
in the same family, and the upsetting of the old 
idea that teeth liable to early decay are, so far as the 
dentine is concerned, less highly calcified renders it 
more difficult to see how inhentance affects them. 
But it must be remembered that our knowlec^ is 
very incomplete on this point ; thus it is podnble 
that the enamel may be different in good and Usd 
teeth ; and that the lime-salts, while in the 
aggregate of the same amount, may be in dif- 
ferent combinations Of the orgamc matrix, also, 
practically nothing is known save that it is coUi^en. 
It is an over-statement of the case to say that these 
IS no difference in chemical composition between 
good and bad teeth, though it is true that none has 
been demonstrated. The exciting causes bast 
already been alluded to. They are oomparadse 
disuse leading to a loss of natural cleans^, pn 
the presence of add-forming bacteria and thmmfp 
gl^riate pabulum and the lodgment of parddes ef 

Acid medicines are incapable per se of 
caries, but they may do much mischief by siipes^ 
ficial action on the enamel, whereby it is roughensd 
and bacterial plaques the better enabled to 
while the decalci^ng process is thereby tyim - 
menced. 

Caries invariably commences from the 
when it has penetrated the enamel k s^Mnfti 
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rapidly along the direction of the dentinal tubes, but 
it IS also able to spread laterally, and always does 
so as it approaches the pulp. Some attempt at 
defence is frequently made, specially when the 
progress is not very rapid, by new deposits of 
secondary dentine on the threatened side ; but this 
is rarely of much avail unless the caries is arrested 
by other means. Rapid caries leaves the softened 
dentine almost white ; whereas when its progress 
is slow the dentine takes on a brownish discoloura- 
tion, which is believed to be due to pigment-forming 
bacteria rather than to any form of decomposition 
of the organic matrix. Carious dentine has a 
peculiar odour, which has been compared to that 
of gangrene of the lung, or to the scent of the little 
neuropterous insect, Chrysopa. If it be not checked 
the pulp becomes infected, exposed, and inflamed, 
often ultimately dying in cons^uence. 

Treatment. — Prophylactic treatment has al- 
ready been indicated, and will be further dealt with 
under the head ‘ Hygiene of the Mouth * (see p. 1669). 
Remedial treatment consists in the removal of the 
carious material and the filling of the cavity with 
some suitable material, except in the few cases where 
complete removal and polishing of the residual sur- 
ftice is feasible. As caries is dependent on external 
causes, a small amount of carious dentine may some- 
times be left in the floor of the cavity, if it be well 
soaked with an antiseptic and thoroughly sealed in, 
rather than run a risk of exposing the pulp in its 
removal. 

5. Enamel, Pitted. — Synon. : Mercurial 
Teeth (Hutchinson) j Stomatitic Teeth ; Honey- 
combed Teeth. 

It is of great importance to distin^ish between 
syphilitic teeth ana other malformed teeth which 
have no similar signification. Much unnecessary 
distress has been occasioned by confounding teeth 
having rocky and pitted enamel with those which 
were truly syphilitic in their origin ; and many 
persons suppled themselves to inherit syphilis, 
who merely possessed teeth bearing marks upon 
them which registered a temporary illness or a 
condition of depressed nutrition in childhood when 
the affected teeth were forming. Teeth with rocky 
and pitted enamel vary indefinitely as to the ex- 
tent of their defective formation, from a slight 
horizontal grooving in the enamel, to a condition 
in which the whole sur&ce is rugged, and studded 
with pits like a thimble. In extreme cases the 
enamel may be almost entirely wanting ; but there 
b nc narrowing of the apices of the crowns of the 
teethf and no crescentic notch in the superior in- 
cisors, as in syphilis. The defects of the enamel 
are nearly always horizontal in their disposition ; 
and even the pits have such an arrangement in 
series. This condition is most frequently seen in 
the permanent teeth, though sometimes in the tem- 
porary. It is most manifest in the first molars, the 
incisors, and the canines. Rarely it affects the \a- 
cuspids, near the apices of the cusps ; and still 
more rarely the whole bicuspid crown suffers. But 
it will be observed that the malformation is sym- 
nmtrical in the corresponding teeth, and that in the 
different teeth it has occurred at a point in its 
development which each tooth had attained at one 
particular date ; and probably the mildest and 
severest cases are essentially the same in their 
pathok^ieal meaning, the difference being only one 
degree. It has been supposed by Hutchin- 
eon i&t this condition of teeth is the result of the 


constitutional influence of mercury given in child- 
hood ; but it is extremely rare for mercury to affect 
the mouth in children, and it occurs in persons not 
known to have been treated with mercurial teething- 
powders. The microscopical structure of teetn, 
thus degenerated, shows that the condition is 
essentially one of imperfect calcification of the 
enamel ; and any influence or disease of childhood, 
suspending for a time or depressing the nutrition^ 
mav (mite possibly be an efficient cause. 

a Erosion. — Erosion is the name given to the 
process by which saucer-shaped cavities or grooves 
are formed on the labial aspects of the necks of the 
teeth. They are generally placed transversely ; and 
though at times attacking all teeth, are most fre- 
quently seen on front ones. The surface of erosion 
is hard, polished, and often not at all discoloured 
until the pulp is approached, wherein it differs from 
caries ; and the teeth attacked frequently become so 
weakened as to break off. Erosion seems to be due 
to a chemical solvent, the source of which is pro- 
bably the gum-margins. 

Some doubt remains as to its aetiology ; it may 
be a softening due to the same agencies as the com- 
mencement of caries, attrition constantly removing 
the softened portions; and it has been suggested 
that it may be due to some agent which primarily 
attacks the organic portion, leaving the lime-salts 
free to be rubbed away. 

Treatment. —The cavities due to erosion should 
be filled if deep enough ; otherwise the sensitiveness 
generally present should be treated by nitrate of 
silver in the form of the solid pencil, which, how- 
ever, discolours the dentine deeply, or by chloride of 
zinc. 

7. Eruption of Wisdom-Teeth, Dlffloult. — 
Insufficiency of room in the jaw for the advent 
of the wiwom-teeth is sometimes attended by 
very piainful and even serious symptoms, especially 
in the lower jaw. The wisdom-tooth remains im- 
pacted at the base of the ascending ramus of the 
jaw, growing and pressing against the second 
molar. This gives rise to inflammation and pain, 
wandering down the neck and arm, the latter being 
often weakened in muscular power. In acute and 
neglected cases, abscess forms at the angle of the 
jaw, and burrows about the cheek. One remark- 
able symptom is trismus, which is very usual in 
these cases, and is characteristic ; the masseter 
muscle becoming contracted and firmly set, so that 
the jaws can hardly be opened a quarter of an inch. 
This locking of the jaw sometimes occasions very 
unnecessary alarm. 

Reflex nervous symptoms are sometimes occa- 
sioned by the resisted eruption of the lower wisdom- 
teeth, and cured by removal of the cause of irrita- 
tion. Upper wisdom-teeth occasionally give 
trouble by growing into and causing ulceration of 
the cheek. 

Treatment. — The treatment depends much on 
the degree of obstruction. Excision of the flap of 
ulcerated gum which overlies the wisdom-tootn is 
occasionally sufficient to relieve the symptoms; 
otherwise removal of the wisdom-tooth is the proper 
cure. Where there is trismus, it is necessary to 
force open the jaws with a gag under an anaesthetic, 
and then extract the tooth if possible. If it cannot 
be reached, the second molar should be extracted. 
The relief to pressure thus afforded will often give 
complete relief, though if there be much suppuration 
in association with an obstructed wisdom-tooth, the 
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removal of that tooth is usually advisable. The 
trismus vanishes on extraction of the tooth. 

8. Extraction of Teeth. — In these days it 
might hardly appear necessary to say that forceps 
should be sterilised either by boiling or by dipping 
their laws into strong carbolic acid, yet many who 
would not think of using any other surgically dirty 
instrument are careless about tooth-forceps, not- 
withstanding that several fatal cases of septicaemia 
have been traced almost certainly to dirty forceps 
If a little concentrated carbolic acid remains upon 
the jaws of the instrument it does no harm. It is a 
matter of everyday observation that the more the 
i)one of a socket is damaged in an extraction, the 
more do subsequent inflammatory conditions prevail, 
so that this should be avoided as far as possible ; the 
interior of the socket is filled up with and protected 
by clot, but any lacerated portions of the edge of 
bone denuded of their gum-covenng rarely heal 
kindly. 

9 Hasmorrhage after Tooth-Extraction 
When a tooth is extracted the nutrient artery of the 
pulp IS torn across and usually soon ceases to bleed. 
When troublesome haemorrhage ensues it is com- 
monl> from this vessel and not from those of the 
socket that it proceeds Primary haemorrhage is 
that which commonly occurs, and if there be no 
great dam^e done to the bony walls of the socket, 
IS rarely difficult to arrest Very hot or very cold 
water generally stops the bleeding at once, or failing 
this, temporary arrest of the bleeding by pressure of 
the finger over the open mouth of the socket often 
succeeds by giving time for a clot to form. Failing 
this, a tent of matico-leaf rolled up rough side out- 
wards and placed in the socket of each root assists 
in the formation of a firm clot, but it may some- 
times be necessary to pack each socket firmly with 
graduated compresses of wool dipped in styptic col- 
lodion or some other astnngent, or the tooth itself 
may be used as a plug The objection to using 
any form of plug is that the natural process of healing 
IS greatly retarded. If the sockets be much 
damf^ed there may be a difficulty in making an 
efficient plug The routine use of applications such 
as perchloride of iron is much to be deprecated ; 
if there be any strong hjemorrhagic tendency a 
much larger bleeding surface is thus created If 
these measures fail, a firm compress should be placed 
over the plugged sockets and pressure made upon it 
by means of the opposing teeth, which may be 
maintained by the help of a four-tailed bandage. 
The patient, even if faint, should* take no alcohol 
nor any hot drink ; a very hot foot-bath is of ser- 
vice, and in some cases an emetic, by its depressant 
effect, arrests obstinate bleeding. Hsemostatics 
may be given internally, but, as a rule, are ineffi> 
cient If It become necessary to extract a tooth 
for a patient in whom hsemorrhagic tendenaes are 
suspected or known to exist, it is safer to plug the 
socket at once without waiting ; in one such case 
the writer had no trouble witn the tooth though the 
patient nearly lost his life from epistaxis, which 
came on immediately after recovei^ from nitrous- 
oxide anesthesia A few fetal cases have occurred 
in which the difficulty has been greatly increased by 
caustic applications ; the actual cautery is of little 
use, as It is impracticable to reach the bleeding 
point at the bottom of the socket. See p. 617. 

10. Hygiene of the Mouth.— The established 
feet that dental caries is dependent upon micro- 
organisms, and the growing belief that other infec- 


tions may be due to the micro-organisms of the 
mouth, render it important that intelligent care 
should be given to keeping the mouth in a con- 
dition as pure as possible. The use of foods which 
require considerable mastication tends in this direc- 
tion, and in so far as elaborate cooking defeats this 
end, the tooth-brush must take its place. A topth- 
powder should contain some soap, or a soap may 
contain a polishing powder. In addition there 
should be some antiseptic which is efficient,’ and' at 
the same time is not injurious to the teeth, nor to 
health if a little be swallowed. These requirements 
are fairly well fulfilled by benzoic acid and saccharin, 
but many other substances might be employed, such 
as thymol and the vanous essential oils. Where 
the form of teeth 11s such that particles of food 
lodge easily, they should be removed either by 
drawing silk between the teeth or by the use of a 
wooden or quill toothpick Nothing conduces so 
much to the growth of organisms and the occur- 
rence of caries as the lodgment of food, and anti- 
septic washes fail to reach the matter packed in 
between teeth And in mouths where there is any 
suppuration an antiseptic mouth-wash should be 
freely used several times a day Mercuric chlonde 
IS too unpleasant and too poisonous for everyday 
use m the mouth, but expenment has shown that 
by Its use the nearest approach to a stenle mouth 
has been obtained Hence for special purposes, 
such as the preparation of the mouth for any opera- 
tion, It should be employed in the strengUi of 
I 2500 It need hardly be said that no untreated 
carious teeth should be allowed to remain, nor 
should any suppurating stumps. See also p. 209. 

Too little attention is paid to the condition ot 
the mouth dunng acute disease. At such tiroes a 
diet requiring no use of the teeth and vitiated 
secretions call for more than the usual amount of 
care. Nurses should be instructed, in every case 
in which It is practicable, to brush the patient’s 
teeth with a soft tooth-brush, and to use a mouth- 
wash for the purpose. An agreeable one consists 
of Thymol, gr iij ; Benzoic Acid, 5SS ; Oil of 
Wmtergreen, 5ss ; Sp. Vini, Jiij, enough to be 
dropped into a wine-glass of water to make it quite 
cloudy. Condy’s Toilet Fluid much diluted is also 
often very refreshing when the patient’s mouth It 
dry and an unpleasant taste is present. 

II Anomalies in Numoer, Shape, and 
Position of Teeth — These are for the most 
part of interest to the dentist only. Tbtal deficieiicy 
of teeth sometimes occurs, the subjects commonly 
having other abnormalities, such as hair all over the 
face and body, or sometimes partial defiaency of 
hair, or imperfect development of nasal bones, or of 
the external ear. Individual^ teeth are sometimes 
absent, the lateral incisor being the one most fre- 
quently suppressed, and this peculianty someti&ies 
occurs in so many members as to become almost a 
*femily mark.’ Occasionally also a^ temponoy 
tooth IS retained and it becomes a question waedier 
It should be extracted or not The existence ot 
non-existence of its permanent successor can often 
be determined by a skiagram. Excess in number 
is also met with, the Mded teeth being termed 
supernumerary teeth ; they are usually abi?ocnialll| 
form and furnished with imperfect roots* 
Wisdom-teeth seldom conform exsMidy tn tlfer 
form typicsd of the human molar, at least in< the 
higher races of mankind, and together with 
irregularity of form there is great imcerbllidir him 
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date of their eruj^ion. Hence it is ai^ued that 
the wisdom-tooth is gradually disappearing in the 
higher races of mankind. 

Anomalies in position are very common and are 
more often due to overcrowding than to any other 
catse, the growth of the jaws being inadequate to 
proyide space for the teeth to occupy a regular arch. 
Ap^ from the disfigurement the crowding tends to 
tli« lodgment of and so to the decay of the 
teeth » so that it should never be neglected. In 
children with ‘ adenoids ’ the habitually open mouth 
seems to lead to a transversely contracted arch so 
that the range of the teeth is more or less V-shaped, 
and thumb-sucking through continued pressure leads 
to a deformation of the jaw in which undue pro- 
minence of the front teeth is the most conspicuous 
effect. See p. 716. 

12. Loosening of Teeth. — See 16, Periosteum, 
Diseases of Dental. 

13. Necrosis of the Jaw and Teeth after 
the Eruptive Fevers. — Necrosis of the jaw and 
teeth is among the secondary maladies which are apt 
to occur after small-pox, scarlet fever, and measles 
to children, and the cases are all singularly alike. 
They usually occur between the third and eighth 
years, and the severity of the previous attack of 
fever is immaterial. The local symptoms, which 
usually appear from three to six weeks aifter the 
primary disease, consist in a separation of the gum 
around one or more of the temporary teeth ; and 
this continues until the bare jaw is exposed to a 
depth which corresponds not only to the temporary 
teeth, but to the bony capsules of their immature 
successors. Transverse ulceration then usually 
follows ; and the temporary teeth, their alveoli, the 
immature permanent teeth, and their bony capsules 
are shed. Frequently this occurs on both sides of 
the mouth symmetric^iy. There is no swelling or 
fcnrmatioQ of supplemental bone. In the lower jaw, 
the base of the bone is rarely, if ever, involved ; 
and the consequent disfigurement is singularly 
slight. These exfoliations occur much more fre- 
quently after scarlet fever than after measles ; and 
they are rare after small-pox. Limited necrosis 
occurs sometimes in consequence of alveolar abscess, 
and sometiiiies thin flakes of the alveolus overlying 
die front teeth necrose without apparent cause. 
More severe necroses also occur when arsenical 
dressings have escaped from the tooth -cavity. 

Treatment. — The treatment of these cases 
should consist in as little local interference as 
possible. Little need be done, bevond attention to 
cleanliness and deodorisation, and the removal of 
sequestra when quite loose. The general con- 
dition of the patient will require careful treatment. . 

14. Phosphorus-Necposis. — Workers in 
BMtcb-woiks are subject to necrosis of the jaws, some- 
times of great severity. The accepted idea has been 
that they are only in danger of this when there are 
carious twth, it being supposed that the poison 
obtains direct access to the bone through the tooth- 
cavity. There be no doubt that it is important 
that the teeth in lucifer-match workers, notably 
where ordinary {diosphorus is employed, should be 
carefully attendra to, but it is open to doubt whether 
the common explanation of tne causation of the 
lesion is correct There is not the smallest reason 
to suppose that the existence of a carious cavity, 
before the pulp has become involved, can be a 
aieans of access; it is only when the pulp has 
heoouie mvedved and is dying or dead that U can 


be important And in the majority of cases 
which have been sufficiently well recorded, the 
mischief has only happened when teeth were dead 
and suppurating. As there are cases of phosphorus- 
necrosis occurring long after the patients have 
ceased to work in match-factories, and as there ii 
some evidence to show that in persons long exposed 
to the fumes of phosphorus (it being pr<^ably the 
lower oxides which are the most mischievous) other 
bones in no way exposed get affected, it seems pro- 
bable that the frequent incidence upon the jaw- 
bones is rather to be explained by the supposition 
that the poison induces a general condition of pre- 
disposition to periostitis and necrosis, while the jaw- 
bones being through the medium of septic teeth in- 
finitely more frequently affected with periostitis than 
any other bones naturally become the usual site of this 
form of necrosis. The treatment is to be conducted 
on general principles, premature interference being 
especially harmful. See p. 1 1 1 3. 

15. Nervous disorders caused by the 
T eeth. — The most frequent and the most familiar of 
these is pain of neuralgic type referred to spots at a dis- 
tance from the teeth, and unaccompanied by localised 
pain in these organs. Thus pain may be felt in the 
eye, in the region of the ear, in the supra-orbital 
region, or even in the neck and upper arm j and 
this pain may come and go at definite times in the 
day, being temporarily cured by a meal, being in- 
duced by extra fatigue, and in fact behaving pre- 
cisely like what we term a neuralgia. Hence a pain 
that is relieved by quinine and not felt in any tooth 
may nevertheless be due to disease of the teeth. 
The condition which is usually found in such cases 
is a very local but intense inflammation of the pulp 
of one of the teeth ; when the inflammation of the 
pulp is more widespread local pain is seldom absent 
(see p. 1671). Pam of a neuralgic type may also, 
but less commonly, be produced by other causes 
such as exostosis of the roots of teeth, while inflam- 
matory affections of the roots of teeth generally 
cause a distinctly local pain. Paroxysmal neuralgia 
of excessive severity, the ‘tic * of older writers, is 
rarely, if ever, due to diseases of the teeth. 

Besides pain other reflex disturbances may some- 
times be traced to teeth. Lachrymation on the 
affected side, blepharospasm, and even amaurosis 
have been observed, and such severe nutritional 
disturbance as glaucoma has been attributed -to the 
some cause. Muscular spasm in the form of trismus 
has been alluded to in connection with the eruption 
of wisdom-teeth, <and the writer has seen strong and 
very painful spasm of the muscles which open the 
jaw induced by closure of the mouth making con- 
tact with an exceedingly tender spot ; the spasms 
continued for some time afterwards. 

Nerves may become involved by direct extension 
of inflammation from the teeth : thus the facial 
nerve has been partially paralysed by inflammation 
extending from an upper wisdom-tooth ; the inferior 
dental nerve has been similarly involved in its bony 
canal, and the nerves passing through the upper 
jaw have been affected : these cases are rare. 

16. Perioataum, Alveolai* Dental, DIaaaaea 
of (/Vrwi/iVfx).— -S ynon. I Periodontitis; Peri- 
cementitis. — Mechanical injury, such as Mows upon 
the teeth, and in rare cases general conditions pro- 
bably of rheumatic character, may induce periostitis, 
in tfab latter case affecting many os all ot the teeth 
simttltaneously. Mercury also will cause it if 
pushed too far, and it m sometimes observed in 
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tertiary syphilis independently of the administration 
of mercury. 

In the vast majority of cases, however, dental 
periostitis is septic and la due to infection through 
the apical foramen by which the vessels and nerves 
enter the tooth-pulp. It is associated with a dead 
or nearly dead tooth-pulp, which is always crammed 
with organisms of a highly virulent character The 
periosteum has some little power of resistance, so 
th^it when infected it by no means always runs on 
to suppuration, if earl^ treatment is undertaken. 

If the septic material is not afforded free exit and 
antagonised by antiseptics, the mflammation spreads 
widely through the tooth-socket, while suppuration 
occurs at the apex of the root which becomes de- 
tached and lies in a small abscess ; if the tooth is 
extracted at this stage the abscess-sac comes away 
with the root. If the root-canal is not sufficiently 
ptent to give exit to the pus, the overlying bone 
becomes perforated and the pus finds an outlet 
between the alveolus and the lip or the cheek, or 
sometimes makes its way to the outer surface and 
points on the face. 

In the earlier stages the tooth is elongated and 
tender, though gentle continued pressure often 
affords relief, and the margin of the gum is marked 
by a red hne In the later stages the pain is severe, 
especially at night and in the recumbent position, 
and does not almte until the pus has found an exit 
from the bone. Then external swelling appears, 
and with its appearance the pain usually moderates, 
unless the case is of exceptional seventy A chronic 
gumboil which provides free exit for any pus that 
may form is not necessarily painful nor is the tooth 
always tender. In a few rare instances the infec- 
tion has been so intense that diffuse osteitis is set 
up with consequent necrosis ; and even fatal cases 
occur These fatal complications take the form of 
septioemia, pyaemia, erysipelatous inflammations of 
the face and neck, or extension of inflammation 
through the foramina at the base of the skull to 
the meninges. 

Treaiment. — Cases of simple penostitis, 
whether due to injury or to constitutional condi- 
tions, do not run on to suppuration Rest to the 
affected teeth, slight counter-irntation such as the 
application to the gums of equal parts of Tincture 
of Iodine and Fleming’s Tincture of Aconite, warm 
lotions and the like, are generally sufficient to nve 
relief When constitutional conditions exist mey 
should be appropnately treated. Iodide of Potas- 
sium m a few full doses is often of great value m 
general dental periostitis, although it itself is 
capable of actually causing a similar condition when 
Us use is prolong^. In septic periostitis the first 
thing to he done is thoroughly to open up and dis- 
infect the offending tooth, taking especial care that 
the root canals are cleansed and pervious to their 
very ends ; and if there is reason to suppose that 
any pus has already been formed the tooth should 
be closed but very lightW, so that there may he 
drainage. For this disini^Uon peroxide of hydro- 
gen IS one of the best agents, oc j^rchloride of mer- 
cury may he used. So soon as U is found that the 
inflammation has subsidy and the interior of the 
tooth IS clean and aseptic, the root-canals and the 
cavity may be filled. The tooth is then harmless, 
and although the pulp is gooe and the dentine 
dead, the cementom remains alive and has healthy 
periosteum attached to it. S«ch a tooth must not 
be filled (unless there be a fistula on the gum) till 


all suppuration has ceased, and the success of the 
operation depends on the completeness with which 
the roots can be disinfected and filled j with teeth 
with large and straight roots the percentage of suc- 
cess IS very high. If inflammation has extended 
for beyond the immediate surroimdings of the tooth,t 
and does not yield to treatment promptly, it may be 
advisable to extract it 

A chronic abscess-sac on the root of a tooth 
sometimes becomes apparently cystic and contains 
cholestenn. Although the cementum of a * dead * 
tooth, i.e. a tooth of which the pulp is dead, usually 
remains alive, it also may die, and the tooth is then 
described as ‘ necrosed ’ ; if not extracted it will 
speedily be expelled by suppuration. This result 
has been known to follow an arsenical dressing if 
too large a dose he used, or if it he left too long in 
the tooth after the destruction of the nerve nas 
been accomplished. The periosteum may become 
detached from a portion only of the cementum, the 
rest remaining alive and healthy , such teeth may 
be long retained 

17. Exostosis of the Cementum.— T^e 
normal cementum on a human tooth is qmte thin^ 
but It IS subject to subsequent deposits which may 
thicken it. This may occur on sound teeth as weu 
as upon those which are diseased, and may take 
the form of nodular excrescences, or may he gene- 
rally distributed The bony socket is absorbed 
to make room for it, and it may lead to the 
fusion of the several roots which were originally dis- 
tinct or may even unite the roots of two contiguous 
teeth A peculiarity of the process is that it is 
generally intermittent, penods of absorption alter- 
nating with those of deposition, the latter pre- 
ponderating In slight degree it gives nse to no m- 
convenience ; but when considerable, the tooth may 
become tender to percussion, and may give nse to 
pain not very distinctly located, and even to con- 
siderable neuralgia Sometimes the enlai^ement 
OEin he felt through the gums, but it is often im pos- 
able to diagnose it with certainty except by the 
help of a skiagram (which, however, is by no means 
alwajrs concluave), until one or more teeth have been 
extracted and seen A good many of the teeth are 
usually affected, often successively, and nothing can 
be done in the way of remedy save extractioii. 
But a dead tooth which has repeatedly been dia 
subject of slight decrees of inflammation is osually 
the ate of more or less exostoas, and this would he 
no indication that others are likely to he affected. 

1$ Tooth-pulp, Inflammation of— When 
the pulp is actually exposed, or sufficiently nearly 
so to he infected by organisms, infla mm ati o n 
spee^ly ensues This may he limited to a small 
area, in which case pam may he absent^ slight or 
severe, intermittent or neural^c in txt it 

may involve the whole pulp, in whi<m case pdn 
is always severe, throbbmg, aggravated by dianm 
of temj^rature, or by anywmg whidi inertfses m 
blood-pressure, such as dependent portion Of ^ 
head. When cold water held in the mouth Mve^ ro- 
hef, and the pam returns as soon as the tooth wairms 
up again, severe inflammation which wiU soon remit 
in the death of the pulp en massi may be diagnosfdL 
The tooth-pulp is unguhurly devoid of recupetfithrei 
power * when once it has ached severe^ thein Jh 
no chance of its ultimate recoveiy to hesfth» aM 
the sooner it is killed the better for the patiepfi 
comfort The death of the pol^ ^ 
sodden ; a violentiy aching pal|r o^lti to tHAm 
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almost abruptly, and this cessation is coincident 
with thrombosis of its nutrient vessels. A period of 
freedom from pain then ensues during which de- 
composition of the pulp takes place, toxic products 
and organisms esca^ from the apical foramen, and 
periosteal inflammation and ultimately gumboil 
follow. These sequelae may not take place if the 
opening into the pulp-cavity is sufficiently free to 
allow of the escape of gas and other liquid products 
by that route. 

Acute general inflammation of the pulp may also 
be caused by changes in temperature conducted 
through metallic fillings which are too close to it 
without any actual exposure having ever existed. 

Treatment. — Pure carbolic acid or creosote 
applied on a pledget of wool to the exposed spot 
will often give temporary relief, if the inflammation 
be not of the most violent character, but the nerve 
should as soon as possible be destroyed with 
arsenious acid, of which about a sixteenth of a 
grain is sufficient; if the nerve be left to die of 
Itself there is much more risk of septic infection of 
the periosteum, but the application of arsenic re- 
quires skill and care. It should be very exactly 
applied to the point of exposure, as if it gets to the 
pulp imperfectly it causes unnecessary pain by 
further irritating it without speedily killing it. If 
any of it escapes on to the gum it causes sloughing 
and even exfoliation of portions of the edge of the 
socket. It should not be left in more than two 
days, when the dead pulp can usually be removed. 

When the inflammation is localised it sometimes 
happens that the congested pulp swells through the 
opening and, new-growth taking place in it, a 
polypus of the pulp, which may All up the whole of 
the carious cavity, is formed. Thb appears not to 
contain nervous tissue in any quantity, as it is 
usually not tender to the touch, unless pressure be 
indirectly made thereby on the pulp within the 
walls of the pulp-chamber. Such a pulp may still 
be destroyed with arsenic, but the ultimate results 
are not very satisfactory ; no pain is attendant on 
this condition. A special bacillus, B. gangrenae 
pulpee, has been described as infesting dead pulps ; 
the reaction is always alkaline, so that softening of 
the walls of the pulp-cavity in the root does not 
usually occur. 

19. Tooth-pulp, Degenerations of the.— 
In old age and in teeth which are loosening the 
pulp loses to a considerable extent its nervous and 
cellular dements, which are replaced by fibrous 
tissue. When subject to slight out prolonged irri- 
tation, such as is produced, for instance, by gradual 
wearing down of the tooth until the pulp is ap- 
proached, it may partially or wholly calcify, so that 
It does not become expo^ on further wear. Irre- 
gular calcifications in the form of hard nodules also 
occur in its substance even in sound teetb ; these 
are often unsuspected as they cause no incon- 
venience, but occasionally, perhaps, because they 
have involved nerve-filaments, they cause neuralgic 
pains and hyperaesthesia of the tooth. Thqr never, 
however, cause ordinary toothache of any severity. 

20. Pyorphoaa Alveolarla— This disease is 
of much importance on account of its fiequentfy, 
and because in it the patient is swallowing in the 
twenty-four hours la^er quantities of pus than in 
any other dental disorder. The first indication 
seen is that the margin of the eum, which ought to 
adhere dotely to the necks of me teeth, is in places 
dhtadkcd from them and is thickened. Even at 


this stage, though more markedly later, if firm 
ressure be made with the finger, a trace of pus or 
lood-stained fluid can be squeezed out of tne in- 
tervening space. As it progresses, the detachment 
proceeds to greater depth, so that an instrument or 
a piece of silk can be passed down for some dis- 
tance between the tooth and its socket, the pouch 
ultimately often extending the whole length of the 
root, and leading to the complete detachment and 
loss of the tooth. Several teeth are affected, and 
it may extend round the whole mouth. From 
these pouches there is a continual secretion of pus, 
which is swallowed during the day, but at night some- 
times runs out and stains the pillow. This pus is full 
of organisms, but no specific organism of the disease 
has been discovered. As it progresses, the edges of 
the sockets are absorbed, the absorption being 
deepest next to the tooth, so that the edge is cupped 
and the appearance readily recognisable in a mace- 
rated skull. It thus progresses from the surface 
inwards ; but it is not certain whether it originates 
in the gum, in the edge of the alveolar periosteum, 
or in the edge of the bone itself. It was formerly 
supposed to be set up by the irritation of deposits 
of tartar j but there are many reasons for rejecting 
this idea : the tartar, when present at all, is second- 
ary, being deposited in the vacant pouches. There 
is neither tenderness nor pain in its earlier stages, 
so that it is often overlooked. It is rare before 
middle life ; but although it has much in common 
with the processes by which teeth are lost in ad- 
vanced age, it appears to be distinct from these, 
especially in the abundance of the secretion. It 
appears to spread from tooth to tooth, but it is not 
clear that this is by virtue of an infection, as it is apt 
to be more or less symmetrical on the two sides of 
the mouth. Its aetiology remains obscure, and it is 
not certain that it is connected with any recognised 
constitutional condition, though a somewhat similar 
disease is found in stall-fed animals and in some 
wild animals kept in confinement, notably the 
lemurs. Perfectly sound teeth are attacked at 
least as frequently as those which are or have been 
carious. 

Treatment. — This is unsatbfactory j for al- 
though great temporary improvement can easily be 
attained, the disease almost always recurs. The 
margins of the should be painted with cocaine, 
all tartar carefully removed, and the pouches 
syringed, any especially deep ones being slit up. 
Into the larger pouches a strong antiseptic is passM 
by means of filaments of wool, or into the smaller 
pouches by means of a thin slip of wood. Powdered 
sulphate of copper, with or without carbolic acid, 
mves good results, and is not harmful to the teeth. 
Mercuric chloride (i : 500) is sometimes used, and 
this treatment is repeated every three or four days 
till improvement is seen in the diminution or ab- 
sence of secretion. The patient can be instructed 
to carry it out for himself in accessible positions, 
and in addition the teeth should be brushed with a 
soft brush and an antiseptic mouth-wash several 
times a day. Shampooing the gums with the finger- 
tip tends to empty the pouches, and at the same 
time to remove the congestion which is always 
present. 

21. Syphtlitio Teeth.— Hutchinson first pointed 
out that children whe inherit syphilis are liable to 
characteristic deformity of certain teeth, and that 
this is not infrequently associated with specific in- 
terstitial Inflammation of the cornea. Syphilitic 
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teeth are small, narrow, more or less pointed, and 
usually of a dirty-grey colour. Both the temporary 
and permanent sets may be affected; but it & 
the front teeth of the latter, and often the first per- 
manent molars, that exhibit the characteristic and 
most marked deformity. The lower incisors arc 
peggy and pointed ; those of the upper jaw are nar- 
rowed, instead of expanded towards me cutting edge; 
and the central incisors frequently have a crescentic 
notch. This is due to the tooth having been sub- 
jected to a stunting influence at the period when its 
calcification commenced. Later on this is more or 
less surmounted, so that the parts first formed are 
the smallest The other irregularities of shape m 
the teeth may arise, or be closely imitated, where 
there is no specific taint, but the crescentic notch 
in the contracted cutting edge of the superior per- 
manent central incisor is believed to be diagnostic 
of inherited syphilis Hutchinson considers that 
these malformations of teeth are occasioned by 
specific stomatitis But perverted form and nutri- 
tion need not be inflammatory in origin , and it 
may be doubted whether such action arises in these 
cases The teeth are dermal organs, and upon the 
skin syphilis inflicts some of its chief injuries 

22 T artar — The teeth at or near the margins 
of the gums are liable to become coated with a more 
or less hard deposit of lime-salts derived from the 
saliva This consists mainly of calcium phosphate, 
with a varying proportion of calcium carbonate 
and a certain proportion of organic matter ; a large 
variety of bacteria thrive in it It is of im- 
portance that It should be removed ; for it is un- 
cleanly, IS a nidus for bacteria, and causes an 
unhealthy condition of the subjacent gum. Its accu- 
mulation may lead to a progressive recession of the 
gum, with waste of the alveolus and the loss of the 
tooth It IS more than doubtful, however, whether 
It can actually set up the condition described as 
Pyorrhoea alveolaris. When it is present in that 
disease it is probably secondary to it A form of 
tartar is found deep in the alveolus where pouches 
exist which is darker in colour and harder ; all sorts 
of hypotheses, quite unsupported by any rehable 
evidence, have been propounded as to its real 
nature, one being that it is a gouty deposit con- 
taining uric acid or urates. See p 334. 

23. Toothache, Diagnosis of— It may be 
convenient to enumerate the ordinary causes of 
toothache and their diagnosis, although this involves 
some recapitulation. 

Pam tolerably constant ; (i) Teeth tender to pres- 
sure* — Dental periostitis, septic or general; ad- 
vanced stage of Pyorrhoea alveolaris; pressure 
exercised by un-erupted tooth on its neighbours. 
(2) Teeth not tetider to pressure* — Inflam^ pulp, 
locally or generally ; irregular calcification of pulp 
(rarely). 

Pam intermittent* — Localised inflammation of 
pulp ; exostosis ; mild periostitis ; calcifications in 

. . . . 

(jreai sensitiveness to change of temperature — 
Exposed pulp; inflamed pulp, the fatter more 
aggravated by heat than by cold, which often 
reeves it. 

Moderate sensitiveness to change of temperature* 
Pulp nearly exposed ; slight inflammation of pulp ; 
periostitis ; exostosis. See also Pain in Visceral 
Disease, p. 1144. 

The examination of the teeth should be made 
systematically. They should first be inspected with 
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a dental or laryngeal mirror, and cavities searched 
for with a fine instrument llien the teeth should be 
tapped in succession, to find if any be tender, and 
finally they should be individually tested with heat 
and cold. The former can best be applied by touching 
them with a heated instrument, the latter by a 
pledget of wool dipped repeatedly in cold water. 
Finally the patient shoula be asked to take a 
mouthful of warm water, followed by one of cold 
water See also Rontgen Rays, p. 1437. 

With regard to teeth already filled, it must not 
be forgotten that a tooth-pulp may be dying under 
a filling which has in no way failed. 

S. J. Salter. 

C S. Tomes 

TEETH, Grinding of.— Automatic movements 
of the mouth are common to many diseases, espe- 
cially in young subjects The movements may be 
vertical, as if the patient were chewing, or lateral, 
the teeth being ground together, so as to give rise to 
a hard unpleasant grating sound. This symptom is 
not necessanly dependent upon disease, as it may 
occur m excitable children during sleep, and is often 
an indication that too much excitement or fatigue 
has been permitted. Grinding of the teeth may be 
observed at all ages, and in many different com- 
plaints It is commonly present in cases of cerebral 
disease and of intestinal disturbance, being often, 
and probably erroneously, attributed to the pre- 
sence of worms 

Sometimes children will grind their teeth volim- 
tanly, and apparently with full consaousness of 
what they are doing Such cases are, however, 
rare 

The treatment of teeth-grinding consists in the 
correction or removal, if possible, of the condition 
upon which it depends. 

TEETHING, Disorders of Dentition. 

TEICHOPSiA (Tfixor, a wall ; vision). — A 
visual sensation occurring in megnm, and consist- 
ing of a dark zigzag line suggestive of the ground- 
plan of fortifications (p 972). 

TELANGEIECTAStS (rfiAc, fur; a 

blood-vessel; and f/cratrts,a dilatation). — Ddatation 
of capillanes. See Tumours. 

TELEGRAPHIST'S CRAMP -iis# OccuPA- 
tion-Diseases. 

TELESE, in Italy (Ben6V6nto).->Sulphur- 
waters. See Mineral Waters. 

TEMPERAMENT.— Synon.: Fr. Tempiree- 
menti Ger. Korperanlage*~^\xi. its earliest signi* 
ficance this term was used to denote a relatioii 
between the physical characteristics of each in- 
dividual and his mental attitude to external stimuli 
of various kinds. Subsequently its significanol i|raa 
narrowed until at the present time it is used iaa 
loose way to indicate the mental characteristidt 
alone. 

It was early rec(^ised that no two individuals 
are exactly alike, either in conformation of bo^ or ' 
in attributes of mind. An endeavour was therelbra 
made to group men in definite dasaes according feo 
their salient characteristics. This endeavour to^ 
shape in the recognition by Galen of temfieramieota 
which depended upon variations in the Amoants 
of *fire* and * water’ that entered Into their 
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composition, these being the two of the four 
‘ elements * that were supposed to take part in the 
process. Galen, therefore, described nine different 
kinds of temperament. First there came the ideal 
or balanced temperament, which was neither hot nor 
cold, moist nor dry, and in which all qualities of 
body and mind were therefore present, but no 
siiigle one present either in excess or deficiency. 
Then followed four temperaments of simple excess 
or deficiency, forming the hot^ coldt moists and dry 
types. Lastly came four types in which the two 
elements were mixed, with the formation of the hot 
and dryy hot and moist, cold and dry, and cold and 
moist temperaments. Of this classification we still 
see remnants in the expressions * hot-tempered,^ 
‘ cold-blooded,’ and probably also in that of ‘ dry 
humour.’ 

As time went on, the doctrine of * s[^its’ arose and 
exerted its influence upon the doctrine of * tempera- 
ments,* as witness the expressions ‘high-spirited,* 
‘ mean-spirited,* ‘ volatile,' &c. 

With the re-entry of the humoral theory into 
physic an alteration took place in the nomenclature 
of temperaments, while at the same time an effort 
was made to correlate the mental characteristics 
with physical peculiarities determined in some 
degree by anatomical factors. Here were intro- 
duced many of the uncertainties of anatomy. 
These uncertainties were least in the case of the 
heart, the connection of which with the blood was 
about the most certain point of ancient knowledge 
in anatomy. Of the three types of temperament, 
therefore, that were recognis^ at this period, viz. 
the sanguine, the melancholic, and the choleric, the 
sanguine was regarded as being bound up with a 
special development of the heart, but the seats 
of dominion over the other temperaments were 
more uncertain. Thus there is the greatest diffi- 
culty in arriving at an opinion as to the organ that 
was supposed to be concerned with the choleric 
temperament. Etymologically the liver with its 
formation of bile would seem to have been so 
regarded, but the bile was supposed to be con- 
cerned especially with the proauction of melan- 
choly, and one can hardly credit physicians at this 
early date with a conception of the multiple functions 
of the liver, especially when so important a mass of 
tissue as the spleen remained unappropriated to a 
temperament. The confusion is still further in- 
creased by the fact that by some of the old writers 
the spleen is definitely stated to be associated with 
the production of the choleric temperament. The 
word ‘ testy * indicates that at a later date the head 
was substituted for both liver and spleen in this 
connection. Use of the expression ‘lily-livered* 
by Shakespeare shows that at even his compara- 
tively late date the influence of the liver upon the 
production of terror was regarded as certain. 

Still later the theory of temperaments underwent 
further compression and modification, with the 
result that only three varieties~the sanguine, the 
nervous, and the lymphatic — were recognised. It 
is unnecessary to discuss the features of these tem- 
peraments in detail, but it may be said that the 
compression took place chiefly in the physical 
direction, so that although certain broad features 
were held to characterise the three temperaments so 
fiur as the anatomical conformation of their pos- 
sessors was concerned, the principal force of the 
dislinctions lay in the different classes of character 
that they described. 


With the foregoing brief sketch the theory of 
temperaments has been brought up to the present 
day. But it must be confessed that our greatest 
difficulty has now only begun. For the question is 
treated both by physicians and by psychologists, 
and except, to some degree, in the matter of 
terminolo^, no two autnors agree ; while the 
divergences between the physicians and the psy- 
chologists as classes of writers are remarkable. 
Speaking generally, however, it may be said that 
modern writers recognise four different kinds of 
temperament— the sanguine, the choleric, the melan* 
cholic, and the phlegmatic. These expressions at 
the present day have entirely lost any significance 
that they formerly had with reference to the anar 
tomical characteristics of the individual, so that the 
term ‘ temperament ’ has come to possess an entirely 
p^chological significance. 

The ^eatest difficulty with which we have tc 
contend in reference to consideration of the subject 
of temperaments is that we are face to face with a 
number of terms that have obtained a firm root in 
the language. It therefore becomes a question 
not merely whether we ought or ought not to 
break loose from all old traditions and build up 
a fresh doctrine of temperament upon the basis of 
scientific experiment ; but the question also arises 
whether we can do so, even if we consider that 
such an iconoclastic course is advisable. The very 
fact that it has long been customary to speak of 
four kinds of temperament is even regarded by one 
writer (Wundt) as a reason why such a division 
should be fundamental. 

The present position in which the matter finds 
itself is due to the fact that the subject has not been 
approached from the point of view of experiment. 
Modern medicine is so strongly bound up with 
experimental methods that all forms of knowledge 
that are not founded upon experiment are regarded 
with disfavour, if not with suspicion. But though 
such a course is intelligible it is not justifiable. 
For there is no doubt that persons differ consider- 
ably in their mental and physical reactions to ex- 
ternal stimuli, so that among men we meet with 
the pessimist or melancholic person and the optimist 
or sanguine, to mention two of the most striking 
contrasts. It must be conceded that the reactions 
of individuals to external stimuli are largely in- 
fluenced by education and surroundings. But since 
we see that the temperaments of parents are repro- 
duced in their children, no less than are their 
physical characteristics, we shall probably not err if 
we hold that temperament may be inherited, how- 
ever much its main characteristics may be subse- 
quently intensified or modified by other foctors. 
Further, even if we put on one side the general 
impression that the mental characteristics of a child 
are liable to resemble those of the parent to which 
it bears the greatest physical resemblance, we are 
still forced to recognise the fact that the mental 
processes must result from chemical and physica. 
processes taking place in ceils. That is to say, 
there must be a physical foundation for the menta. 
aspect of temperament. Without presuming, there- 
fore, to assert what must be the way in whick 
temperaments are to be divided in the future, it 
may be pointed out that inautry will have to take 
place in two diiectlon8--tne physical and the 
psycholorical. Physical research will have to be 
partly ethnological and partly individual, and the 
tame is true of the psychologksd tide of the question. 
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Upon the physical side a certain, thoiwh very 
small, amount ot work has been done already We 
know that the specific gravity of the blood is lower 
in persons with light, than it is in persons with dark 
hair, eyes, and complexions (Lloyd Tones). More- 
over, we know that the specific gravity of the blood- 
plasma which IS normal for one class of individuals 
is not normal for another class ; that some persons 
in perfect health breathe more slowly than others 
who are quite comparable with them; and that 
rates of heart-beat vary in healthy adult individuals 
of the same sex under conditions that are identical 
so far as we can determine. And a few other facts 
o( a like nature are known. 

Upon the psychological side it is only within the 
last few years tnat the subject has been approached 
from the experimental side at all Such work as 
has been done we owe to Kraepelin and his pupils, 
and they have certainly added a number of points 
of the neatest importance from the individual side. 
From the ethnological point of view little or nothing 
has been done upon this aspect of temperament 
Nevertheless the predominating minor character of 
Anglo-Saxon and Sclavonic music is a well esta- 
blished example of the kind of subject that might 
be investigated with advantage. 

A hopenil branch in which investigation might be 
carried on is medicine generally. We are already 
acquainted with certain points which have a bearing 
upon the subject Thus the whole class of con- 
ditions that are summed up under the name of ‘ dia- 
theses ’ are important in this respect It is well 
established that rheumatism and gout, to mention 
only two examples, are diseases that show a great 
tendency to affect persons of one family It is not 
impossible that a series of investigations into a 
number of points in connection with the physiolo- 
gical characters of persons possessing these dia- 
theses would show that they have certain common 
peculiarities. 

Using the term * temperament ’ more from its psy- 
chological aspect, we have evidence, too, that it may 
become altered in the course of disease. This is 
markedly the case in the different varieties of m- 
sanity, in the altered mental attitude that charac- 
lenses hysteria, in the hopefulness of persons afflicted 
with thoracic disease as contrasted with the melan- 
choly of those suffering from abdominal disease, in 
ihe mental changes that accompany pregnancy and 
*he onset of the climacteric m women, and so on. 
In the case of all of these, such investigation as has 
been done, has been done on the psychological side 
alone. And yet if we allow that the mental pro- 
cesses are but the manifestations of chemical and 
physical changes occurring in nerve-cells, it is clear 
that the physical side must be considered also. The 
matter is, it must be confessed, a very difficult one 
to approach. For it is quite possible that the pro- 
cesses going on in the nerve-cells are themselves 
modifi^ by the processes going on in other parts of 
the body, ^rha]%, even, by the chemical substances 
formed during the functional activity of these non- 
mcntal parts. 

From a practical point of view the subject of 
temperaments is one of considerable importance. 
We already know that m the case of hysteria the 
only treatment that is of any real value is that 
which IS directed to the mental side, when once the 
physical conditions of the jpaticnthave been placed on 
asatisfactory bas^ And in the case of the wounded 
in warfare it is laid that those who have belonged 
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to the victorious army make better recoveries, 
caterts parthust than t&»e who have belom^ to 
the delated army. The fficts up^ which this 
Statement is made are difficult to arrive at, but it is 
not improbable that the statement itsrif oontains a 
large element of truth. To what extent questions 
of treatment would be modified by full investigation 
of the subject of temperament it is impossible to 
But that It IS one worthy of research there can be 
no doubt. It has sufficient in common with the 
subjects of immunity and predisposition to make us 
hope that its mvestigation would be aocompamed 
by recogmtion of facts of the greatest practical im- 
portance Just as no one could have predicted that 
researches directed to the explanatioD of immanity 
would have given us the treatment of certain diseases 
by specific sera, so no one can at the present time 
{vophesy as to what benefits investigaticm into the 
subject of temperament shall, or sh^ not, confer 
upon mankind. 

W. S. Lazarus-Barlow. 

TEMPERATURE —Synon . Fr Temphraturt% 
Ger. Korperwarme \ Etgenuarme, 

Temperature in Health.— The heat of the 
blood IS at every moment of life the result of dif- 
ferent forces balancing each other, namely, the heat- 
producing and the heat-destroying processes and 
influences So, also, the temperature of a single 
part of the body results from the heat of the 
circulating, and heat-production gomg on, within it, 
and Its exposure to cooling influences, and is chiefly 
dependent upon its blood-supply. The heat of the 
body IS, therefore, most variable on the surfece, and 
IS lowest in its uncovered ports, especially in the 
most projecting ones ; almost uniform, on the con- 
trary, m the interior, where only slight dificrences, 
amounting to a few tenths of a degree, exist. In 
the lower ammals Claude Bernard found the tem- 
perature highest in the hepatic veins and the r^t 
auricle. The heat of an oi^n mcreases when its 
functional activity is heightened, as, for instance, 
when the brain, a muscle, or a gland is stimulated 
to increased function. 

It IS important for practical purposes to consider 
chiefly the temperature in the intenor, or the blood- 
heat. The blood-heat is measured, as neariy as 
possible, by means of the cUmcal thermom^er. Se9 
Thermometer, Clinical. 

In a healthy man the temperature of the body, as 
measured in axilla, is about 6^ F. (3^*0^^)- 
Inside the mouth, underneath the tongue, it is almost 
the same ; whereas m the vagina or rectum it is 
0 * 3 ® to o 6° higher. Under special orcumstances — * 
for instance, when a consideiable cooling of riie 
surface takes place, or when the skin freely pempires 
— the diflerence maybe somewhatgreater, and there 
may be a difference of 20 ^ between the temperature 
of exposed parts of the skin and the interior ; on the 
other hand, all parts may be pretty equally vfxin in 
the morning in bed, or m a vmrm room, osulimi 
the arculauon has been influenced by sl^ht 
cise, or by a good meal and a moderate amount of 
alcohol. Of considerable influence upon die tem- 
perature of the surfece of the body is toe amount eC 
lat in the subcutaneous tissue^ In plump cbildxen 
and in very obese adults the suifeoe may be con- 
aderably colder than the interior, and in rim late 
case tb^ generaUv is yet another and dven more 
effective cause for this rnffiereoce, 
of the heart's action. 
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The temperature of the body is not the same all 
through the day. Numerous careful observations) 
of which those of Jiirgensen, Liebermeister) and 
V. W. Ogle may be specially mentioned, have 
shown that the temperature of a healthy person, 
even when kept entirely at rest in bed, will fluctuate 
from about 1*8® to 2*3® F, in the course of the 
twenty*four hours ; the mercury standing lowest be* 
tween 2 A.M. and 6 A.M., and then gradually rising 
until it reaches the highest point between 5 p.m. 
and 8 p.m. This rise is mostly not continuous, but 
becomes somewhat slower, or even interrupted by a 
slight decrease^ in the middle of the day, the after- 
noon hours showing a more rapid elevation. 

This daily fluctuation of the body-heat is a fact 
of fundamental importance, for it not only takes 
place in health, but also when, in disease, the whole 
range of the temperature is either depressed or 
abnormally elevate. The causes of this daily 
fluctuation of temperature are not yet fully made 
out ; but this much is certain, that rest and move- 
ment, as well as the taking of food, have some share 
in producing it. Another cause which must not be 
overlooked, and which was pointed out by Lieber- 
meister, is the force of habit and inheritance. 

Race and sex have no influence, to speak of, 
upon the range of the temperature. Age, on the 
contrary, has by different observers been found to 
influence the range as well as the daily fluctuation. 
In the in&nt, immediately after its birth, the tem- 
perature is slightly higher than later on, its tempera- 
ture in the rectum having even been found higher 
than that of the vagina of its mother. A higher 
range is maintained in the first weeks of life, and 
there has also been found wanting in infants that 
steady course of the daily fluctuation which is ob- 
served in adults. In chiloren, even somewhat more 
advanced in age, the temperature is still easily in- 
fluenced by external causes, and the range of the 
daily fluctuation is greater. In old age, again, the 
range b a little greater than in adult life, and here, 
also, a greater mobility of the temperature 
under various external circumstances b observed. 
The menstrual process, as shown by Goodman, 
Mrs. Jacobi, and Reinl, causes a slight elevation of 
temperature, amounting, however, to onlv a few 
tenths of a degree in the pre-menstrual period, the 
temperature going gradually down again during the 
flow and after it is over. Pregnancy has no ap(Mre- 
dable influence in healthy women. Parturition 
slightly increases the temp^ture, evidently by the 
increakd muscular action, an increase which b 
compensated by a corresponding fall after the birth 
of the child. If no complications occur, the tem- 
perature in the puerperal state generally does not 
devbte from the non^. 

Such, in foct, b the constancy of the body-heat 
in health, that the general conditions of life, occu- 
pation, &c., hardly show any influence upon it, and 
whenever, by muscular exertion, or by the effect of 
external heat or cold—- as, for instance, bv baths of 
various temperatures — a more considerable devia- 
tion from tne normal range has for a time been 
caused, there b a strong tendency in the system to 
compensate for the increase or the loss of heat by a 
corresponding M or rise afterwards. Thb faculty 
is somewhat altered in disease ; and even in those 
states which are on the borderland of disease, as 
w^as under the influence of fatigue or exhaustion, 
tre frequently find a less perfect action of the regu- 
lation of the local or general temperature of the b^y. 


Local Changes of Temperature.— Local 
changes of temperature are brought about by ex- 
ternal thermic influences acting locally, or by dis- 
ease. Thus the normal symmetry of the two sides 
of the body, as regards their temperature, may be 
disturbed. Local stoppage of the blood-supply or 
local death lowers the temperature of the part in- 
flammation, in its first stage, rabes it. Consider- 
able local changes of temperature ma^ arise simply 
from vaso-motor disturbances. Thus, in a paralysed 
limb the temperature may either be lower or higher 
than in the corresponding limb of the other side ; in 
hemiplegia the temperature of the paralysed side is 
frequently found o*J-i ’5° higher than on the normal 
side. Neuralgia is sometimes accompanied by 
dilatation of the blood-vessels, and a considerable 
rise of the local temperature j and, as a purely 
vaso-motor disturbance, local heat and redness of 
the skin, due to a passing dilatation of blood-vessels, 
sometimes occur in hysteria. 

Changes of the General Temperature.— 
Of much greater practical importance than local 
disturbances of the body-heat are changes of the 
general temperature, such as occur in many diseases, 
whether of the nature of depression or of elevation. 

I. Depression. — Depression of the general 
temperature is observed as a consequence of con- 
siderable loss of blood ; in starvation from any 
cause ; and in the wasting of some chronic diseases, 
such as cancer of various organs ; or in diseases of 
the brain and spinal cord. In brain -disease, with 
the symptoms of melancholia, extreme coldness of 
the surface and lowering of the general temperature 
occasionally occur. In a case of haemorrhage into 
the medulla oblongata, Lemcke observed a tem- 
perature as low as 73*4® F, (23° C.) in the rectum 
twenty-seven hours before death ; and extreme loss 
of heat, though hardly to such a degree, by vaso- 
motor paralysb and dilatation of the blood-vessels, 
may be caused by severe injuries to the upper part 
of the spine. A considerable fall of temperature 
may take place in a very rapid manner in the collapse 
sometimes occurring in the course of typhoid fever, 
but especially in that of acute peritonitis, and of 
poisoning by various substances. In the collapse 
of cholera the lowering of the temperature of the 
axilla may be considerable, a temperature as low 
as 89*6® F. (32® C.) in the axilla, and even less 
under the tongue, having been observed ; at the 
same time the temperature of the interior of the 
body is generally very high, reaching 104® F. 
(40® C.), and sometimes much more. In peritonitis 
a low general temperature may be present for days, 
even if the peritonitis supervene in the course of 
typhoid fever. With the collapse caused by alco- 
holic intoxication great depression of the general 
temperature occurs when the patient is exposed to 
cold and wet ; and in a case ot carbolic -acid poison- 
ing, which came under the observation of the 
writer, the vaginal temperature fell as low as 
93*92® F. (34*4® C.). A temperature of 71*6° F. 
(22® C.) has been observed in sclerema neona- 
torum. 

In chronic diseases of the respiratory organs, not 
of an inflammatory or tubercular nature, as well as 
in chronic heart- of kidney -disease, the temperature 
is generally found somewhat below normal ; and the 
same is the case in chronic nephritis, more especially 
in those cases which are accompanied by generiu 
dropsy. In cases of the latter kind we sometimes 
see even a febrile temperature, caused, for instance, 
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tubercular disease of the lungs, become con- 
siderably abated, if not entirely reversed, when 
chronic kidney-disease supervenes; as also when 
intestinal ulceration becomes more prominent, or 
leads to peritonitis. From some ooservations of 
the writer of this article, it would seem as if intra- 
cranial disease, such as softening or tumour, arising 
during the course of a febrile disorder, e.g. pul- 
monary phthisis, may not only disturb the regularity 
of the febrile temperature-changes, but, by a kind 
of inhibitory action, entirely suppress the febrile 
elevation of temperature 

2 Elevation — Elevation of the general tem- 
perature, as part of the febnle process, is the 
most prominent symptom in most diseases of an in- 
fectious origin, with or without inflammation. An 
increased production of heat, no less than a dis- 
turbance of the regulation of the temperature, is the 
effect of the presence in the blood of some foreign 
substance, acting injuriously on the nervous system, 
and causing altered chemical processes Modern 
research gives the most prominent part in these 
actions to micro-organisms, which by chemical sub- 
stances contained in their own bodies, or by chemi- 
cal products of their own life-changes, or by changes 
which they cause in the cells of the body, are 
assumed to be the cause of the febnle process, and 
thus of the increased temperature. 

Some such substances, belonging chemically to 
the albuminoids and acting as ferments, have re- 
cently been extracted from pure cultures of the 
yeast-fungus by Roussy, and of various bactena by 
Koch (tuberculin), Buchner, and others; and their 
action on the temperature of the body has been 
studied by Krehl and Matthis. See Fever. 

The proper balance of the heat-forming and heat- 
destroying processes may also be disturbed by other 
influences acting upon, and by primary diseases of, 
the nervous system When tne body is subjected to 
external cold after it has been fatigued by exercise 
and already cooled by perspiration— if, for instance, 
a cold bath were taken under such circumstances — a 
rigor, with rapid rising of the temperature, may 
follow ; but, no local disease becoming developed, 
the temperature quickly goes down again amid pro- 
fuse perspiration, and the whole attack may be over. 
Or a disturbance of the heat-regulating functions of 
the nervous system may be caused by the irntation of 
some nerve-filaments, as by a gall-stone passing the 
biliary duct, or a stone passing through the ureter or 
the urethra, and a febrile attack will follow. The 
rigor, leading to a high fever of an evanescent charac- 
ter, which may follow the introduction of a catheter 
(urethral fever), sometimes belongs to the same 
roup of cases. But generally, in cases of this 
ind, the nervous system is already in an abnormal 
state through the previous disease, which, besides, 
may be of an infectious nature and thereby give nse 
to pyrexia. The functions of the nervous mtem 
may further be deranged by injury ; and a rise of 
temperature has not only been observed in injuncs 
to the brain, but, in a most excessive degree, some- 
times after injury of the cervical part of the spinal 
cord, when temperatures of iio® to ill® F. (43’3® 
to 44® C.) have been observed (B. Brodie, H. 
Weber, Teale, and others). In tetanus a very high 
temperature may occur, rising still higher a litUe 
after death; as much as H9 5$® F. (4475® C.) 
was reached in a case observed by Wunderlich. 
An alteration of the heat-regulating mnctions of the 
nervous system may be brought about by a con- 


siderable external heat acting upon the body, espe- 
cially when combined with moisture of the air and 
fatigue. In such cases of sunstroke or heat-stroke, 
it IS quite common to see the temperature of the 
body rise to 108® F. (42*2® C.) ana more ; and it 
would seem probable that a febrile elevation of tem- 
perature, if going on unchecked for a considerable 
time, by causing exhaustion of the nervous system, 
may lead to hyperpyrexia. Thus it is not very un- 
common to see the temperature rise excessively in 
infectious diseases, especially scarlatina, towards the 
close of life {proagomc hypeifyrexia ) ; and the tem- 
perature may, in such cases, even rise a little more 
immediately after death. This is due to the loss 
of heat being greatly reduced after the stoppage of 
the circulation, the heat-production going on in the 
interior for a tune ; and the gradual failure of the 
circulation probably also takes a great share among 
the causes of a proagomc hyperpyrexia. 

Hyperpyrexia sometimes comes on during con- 
valescence from acute rheumatism, even after the 
fever has entirely subsided, and when the patient 
is apparently convalescent An excessive nse has 
occurred and caused death m severe cases of 
hysteria ; and in hysterical patients hyperpjrrexia 
has occasionally been observed without any of the 
symptoms which in other cases usually accompany 
so ^ave a phenomenon Cases of this kind are 
extremely suspicious, and in some of them it was 
discovered how this hyperpyrexia was simulated. 
Thus a patient had dnven up the mercury by 
rubbing the bulb of the thermometer between the 
folds of her night-dress , while in other cases the 
high elevation of the mercury had been brought 
about by means of a hot poultice, or by the patient 
having lowered the top of the instrument, so that 
the column of mercury began moving by its own 
weight This, however, is not possible with a 
thermometer of the thin bore which English thermo- 
meters now generally have. A very high tem- 
perature, to which the pulse and respiration and 
the other symptoms do not correspond, must 
always arouse a suspicion that the nse of the mer- 
cury has been artiflaally produced, and the venfica- 
tion will be easy if the physician carefully watch 
the mercury as it rises, or take the temperature in 
the rectum or vagina. 

The very important part which the nervous 
system plays in r^ulating the blood-heat b also 
seen in the great liability of the temperature easily 
to deviate from the normal range during convales- 
cence from acute disease, when the weakness of the 
nervous system, brought on by the previous illness, 
will show itself in this no less than in other altera- 
tions of function. This can frequently be observed in 
convalescence, not only from the eruptive fev^, but 
also from pneumonb and other acute febrile diseases, 
when trifling external influences may cause a con- 
siderable rise of the temperature, which, however, 
is generally of short duration only, but which, in 
the case of speafic fevers, may cause appr^iensioa 
lest a relap^ or a complication be cointD|( on. 
In a somewhat different manner, and more lasting, 
a slight sub-febnle elevation of temperature may be 
observed in the convalescence from acute rhei:^- 
tism, m which it may persist for weeks without any 
joint- or heart-symptoms being present 

Significance of Abnormal TEMPERATVBt 
FOR Diagnosis and Prognosis.— The fiMdtite- 
nance of the heat of the body witl^u a oextidn 
range being so insured, any devbtion of ike gd^k^ 
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temperature from the normal gtandard, however 
slight in degree— unless of a very transient nature, 
or brought on by evident external causes — is to be 
taken as a sign of disease. Such deviation ma3r be 
of a variable degree, along with symptoms which, 
in part, are the consequence of the abnormal tem- 
perature, such as an abnormal rate of pulse and re- 
spiration, and in part due to the nervous system. 
The whc4e range of deviation within which life can 
oe maintained is comprised between qo^F, (32*3®C.) 
and 1 10® F. (43 *4° C. ). A temperature approaching 
either end of this range indicates a condition of ex- 
treme danger, which is already great with a tem- 
perature of 95® F. (35® C.), or beyond 106*5® F. 
(41*5® C.). With reference to the general condi- 
tion of a patient who presents an abnormal tem- 
perature, a few distinctions may be conveniently 
tabulated. 

( 1 ) Temperature below the normal : — 

(o) Temperature of collapse, below 97® F. (36*2® 

C). 

{b) Subnormal temperature, 97-98® F. (36*2- 
367® C.). 

(2) Normal temperature: 98 *0-99 *5® F. (36*7- 

37-5'*^)- ^ ^ 

(3) Temperature above the normal : — 

(a) Sub-febrile temperature, 99*5-100*5® F. 
(37 S-3*-oS° C.). 

(^) Febnle temperature of moderate degree, 
100*5-102° F. (38*o5-38*88°C.), morning ; 102*2- 
F. <39-39 *44° C.), evening. 

{c) Febrile temperature of high degree, 102*5® 
F. (39*2® C.) and more in the morning ; 105-106° 
F. (40*6-41*1° C.) in the evening. 

(oT) Hyperpyrexia, 105*8-107*5° F. (41-42° C.) 
and more. Extremely dangerous. 

Single Observations.— Near the extreme 
points of this scale a single observation of 
the temperature of a patient may at once 
decide tne prognosis. Thus a temperature 
below F. (33*88° C.) or above 108° F. 
(42*22® C.) is almost always fatal, although cases 
have recovered by active treatment, in which the 
latter point has been exceeded by several degrees. 
No less valuable may single observations be for 
di^;nosb, chiefly in a general way, in showing 
that there is disease when, perhaps, no other 
symptom points to it, but also for the diagnosis of 
a special disease in some instances. Where there 
are other symptoms of disease, the discovery of an 
abnormally high or a febrile temperature may at 
once give Quite a different aspect to a case, as, for 
instance, when a patient who has been safiering 
for some time from a troublesome cough without 
expectoration, but in whom the most careful ex- 
amination of the chest could not detect any lung- 
disease, is found to have pyrexia. The suspicion 
that there is commencing phthisis may therelw be 
at once confirmed, or aroused for the first time. 
Or, again, in a case where the patient simply com- 
plains of dy^>ep6ia and lassituae, the thermometer 
may give a de^ee of heat which would not have 
been expected either from the looks of the patient 
or from the temperature of his hands or chest, and 
the attention may thereby at once be directed to 
the possibility of the case being one of typhoid 
or some other specific fever. One reservation 
must be with regard to single obser^tiems 
in febrile pi^ents who have not been kept at rest 
hr some time before, for example, in patients who 
have walked to the. physician’s house, or who had 


to undergo a journey to the hospital. In such cases 
the temperature may become somewhat altered by the 
fatigue ; ‘and it is quite common to find the first 
temperature in a patient, immediately after his ad- 
mission into the hospital, considerably higher than 
after a few hours* rest, or, if he have been exposed 
to cold, much lower than what would otherwise 
correspond to his condition. 

Systematic SeHes of Observations.— But 
of much greater value than isolated observations of 
temperature is the regular and continued watching 
of the course which the temperature takes in a 
disease. Many diseases present a deviation from 
the normal temperature, showing a typical course 
as regards the duration, as well as the daily fluctua- 
tions, of the abnormal temperature. The course of 
its temperature being part of the natural history of 
a disease, the study of this is of great importance 
for diagnosis. See Fever. 

Types of Pyrexia. — First, it is the mode of 
rising of the temperature which varies, and by 
which some diseases may be distinguished. In 
some diseases a contraction of the peripheral arteries 
takes place at the onset, which, by diminishing the 
peripheral circulation and the giving-off of heat, leads 
to a rapid rise of the internal temperature, artd is 
accompanied by a sensation of cold. In pneumonia, 
therefore, and other diseases commencing with a 
rigor, the temperature rises rapidly and con- 
tinuously to a height of 104® F. {40® C.) or more ; 
whereas diseases with a more gradual beginning 
show simply a slow elevation of the normal range, 
both morning and evening temperatures becoming 
gradually higher, the usual daily fluctuation being 
maintained. Thus, in the first few days of typhoid 
fever the temperature rises every day about 2° F. ; 
but the temperature going down again in the morning 
by about i® F., the maximum of about 105° F. is 
only attained on the fifth or sixth day. 

At the height of a disease the temperature may 
fluctuate round an average temperature of about 
103° F. (39*5° C.) or more, while it shows the 
same daily course as in health, that is, is lowest 
in the morning and highest in the evening. The 
range of this <fcily fluctuation may, however, differ 
considerably in different diseases; and according 
to the extent of the daily fluctuation three types 
may be distinguished. When the daily fluctuation 
of an elevated temperature shows only the normal 
difference, or even a smaller difference, between 
the morning and evening temperatures, we speak 
of continuous, or, more correctly, sub^continuous 
pyrexia ; when the difference is greater than the 
normal, the remission having a tendency to a low 
temperature, and the exacerbation, on the contrary, 
to a considerable rise, the pyrexia is called re- 
mittent*, and, thirdly, when the remissions reach 
the normal, or recede even below it, we have the 
intermittent type of pyrexia. 

A continuous elevation of temperature is observed 
soon after the commencement of a disease, and 
during its height. 

Considerable remissions, or even intermissions, 
of the f^rile temperature are chiefly observed in 
the decline of some acute diseases, and in chronic 
inflammatory diseases, especially of a tubercular 
nature, or in chronic syphilitic afllections, in perni- 
dous anaemia and leuchaenua, as MPell as in some 
cases of lymphadenoma (Hodgkin’s disease), the 
remissions generally becoming more marked as the 
exhaustion of the patient increases. 
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The ifUtrmtttent type of pyrexia is most typically 
shown in malarial diseases, m which the elevation 
of temperature may follow a quotidian, tertian, or 
quartan type The same also sometimes occurs in 
chronic tubercular disease of the lungs and in 
pysemia. Pyrexia of a remittent type may present 
a peculiarity which is worthy of note, as being of 
some diamostic value Whereas in the great 
majority of cases the daily fluctuation follows the 
rule of health, the exacerbation taking place in the 
evening, we sometimes meet with cases where this 
order is reversed, the rise taking place in the 
morning, and the remission occurring in the even- 
ing. This * inverse type,* as Traube has called it, 
of the daily fluctuation of a febrile temperature has 
been observed in some rare instances in typhoid 
fever ; more frequently in cases of chronic lung- 
disease In doubtful cases of inflammation of the 
lungs It has some significance as to the disease being 
tubercular 

Slight deviations in the maximum daily nse of a 
febrile temperature occur sometimes in such a way, 
that the height is reached in the middle of the day, 
or that the exacerbation takes place in the night, 
or that two or more considerable elevations, instead 
of one only, take place in the twenty-four hours 
Such occurrences, which have been observed m 
typhoid fever and in phthisis, can, of course, only 
be found out by the observations of the temperature 
being repeated with sufficient frequency. A more 
frequent application of the thermometer will also 
be necessary in some cases of ague, where the 
attacks are not well marked, or occur in the night, 
in order correctly to judge of the case 

The dtcltne of the elevation of temperature, at 
the termination of a disease, may be gradual, the 
daily fluctuation, however, taking place as usual , 
or it may be rapid, by a continuous sinking of the 
temperature to, or somewhat below, the normal, 
in the course of from twelve to thirty-six hours, or 
even in six to eight hours, as in relapsing fever 
The latter mode of termination of a fever is called 
crisis^ whereas the former is designated lysis, A 
crisis may sometimes be accompanied by symptoms 
of collapse, and, in some rare instances, by acute 
delirium, which, however, generally passes off 
within a day or two, and is not of bad omen pro- 
vided the general condition of the patient remain 
good Symptoms of this kind, as well as a more 
considerable elevation of the temperature just pre- 
viously to Its fall, or a great irregularity in the 
course of the temperature preceding it, may be called 
perturbatio critica It would appear that diseases 
caused by the action in the system of some foreign 
substance — as, for instance, some infective agent. 
Its action being of a limited duration— have a ten- 
dency to a critical defervescence Diseases, on the 
contrary, in which an organ has become materially 
altered, as by an injury, or by some infection either 
primarily or, in the course of a chronic disease, by 
a longer duration of the morbid action, or by some 
supervening secondary infection, show a slow decline 
of the pyrexia, with a tendency to a remittent type. 
The repair of the damaged structures taking some 
time, tne decline of the pyrexia is slow, and the 
defervescence by lysis Examples of the former 
mode of defervescence are furni^ed by acute pneu- 
monia, erysipelas, typhus, rdapsing fever, and 
measles when not complicated by more serious in- 
flammation ; the latter is shown by typhoid 
fever, in which the specific procew produces deep 
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ulcerations in the glandular structures of the intes- 
tine, which persist for some time after the specific 
process has terminated. The ancient phjrsicians 
believed that a crisis took place on certain days in 
particular, as, for instance, the seventh day of an 
illness ; but more extended experience, gained by 
means of the thermometer, has shown that, althoagh 
a change or a termination of a disease may take place 
at a certain definite penod, the latter b not bound 
to one particular day. See Crisis 

Any irregularity of the course of the temperature 
in a disease in which, as a rule, it runs a very regu- 
lar and definite course, is indicative of some dis- 
turbance or complication, and its early detection is 
therefore important for diagnosis, no less than for 
prognosis and treatment. 

On the approach of death the temperature in many 
cases gradually sinks , but instances are not of rare 
occurrence in which, on the contrary, especially m 
diseases with high fever, a continuous rise takes 
place towards the fatal termination, reaching some- 
times hyperpyrexial degrees 

In convalescence the temperature is more easily 
influenced by external causes, as well as by internal 
changes, and the approach of a relapse or complica- 
tion being at once indicated by a nse of temperature, 
the continuance of regular thermometncal observa- 
tions m the first penod of convalescence is of very 
great importance , the more so, as convalescents 
are sometimes not sensible to changes, which at 
first only show themselves in an alteration of the 
temperature 

Treatment. — Abnormal states of temperature 
ought not, as a rule, to be considered as oqects of 
treatment by themselves, all the concomitant sym- 
ptoms, in fact the whole state of the patient, having 
to be taken into consideration, in order properly to 
treat a case of febnle disease But there are excep- 
tional cases in which the state of the temperature at 
once urgently requires a symptomatic treatment. 
Such are, for instance, cases of hyperpyrexia m 
sunstroke or heat-stroke, in which the most energety: 
means ought at once to be applied to reduce ths 
temperature As the expenence of Levick and 
other Amencan physiaans has shown, life may in 
such cases sometimes be saved by persevenngly 
rubbing the surface of the body with large pieces 
ice, using at the same time stimulants by the rectum 
or subcutaneously A rapid abstraction of heat by 
nibbing with ice, or cold bathing with affusions, 
may also be the only means of savmg a patient in 
whom, in the course of acute rheumatism, hyper- 
pyrexia has set in , and a case published by Wilson 
Fox, in which the temperature reached 1 10^ F. in 
the rectum, showed that external cooling may be 
successful, when even very large doses of auinine 
(120 grams had been given in six hours) had been 
administered without effect The same must 
be followed in hypermexia occurring in tne course 
of other diseases. Complications, such as pneu- 
monia, or even pencarditis, do not contra-ii$aicith 
this treatment, the success of which is, however) 
dependent upon the possibility of rousing the nervous 
system, and upon the circulation remaining sudB** 
ciently active. 

An abnormally low Umperedtirt renuhes Ae ex- 
ternal appheation of heat, which will ne material^ 
asnsted by warm stimulatitig drinks or injeeilon% 
using eventually subcutaneous injectkim of efiiei 
or of tincture of musk, or inttavendns or sub- 
cutaneous injections of a 0*6 per cent solution Of 
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chloride of sodium in water, to stimulate the action 
of the heart, and to increase the blood -pressure. 
See Shock. 

Apart from such exceptional cases, the treatment 
of the abnormal states of the temperature must be 
subordinated to the general treatment of the case. 
In many cases the abnormal temperature being de- 
pendent upon some local cause, tne removal of the 
latter will make the abnormal temperature also dis- 
appear, or at least reduce it — an experience with 
which surgeons are quite familiar. 

Rise of temperature being, however, the most 
appreciable and a most important symptom of 
pyrexia^ which, by weakening the heart’s action, by 
lowering blood -pressure, and in other ways, may of 
itself lead to serious consequences, it would appear 
advisable in man)’ cases of protracted febrile disease, 
besides the general or special treatment which the 
case requires, to treat the febrile temperature 
symptomatically. An overwhelming experience har 
actually shown that the course of the specific fevers, 
such as typhus, typhoid and scarlatina, although 
it cannot ^ cut short, can yet be materially in- 
fluenced, by measures the primary object of which 
originally was to keep the febrile temperature arti- 
ficidly down, by means of cold baths or wet pack- 
ing, or by antipyretic medicines. In rehabilitating 
the cold-water treatment of fevers, which already 
in the hands of J. Currie had been so successful, 
E. Brand, JUrgensen, Liebermeister, and their 
followers started from the idea that the increased 
blood-heat ought to be combated ; and Lieber- 
meister, than whom few physicians have more prac- 
tical experience in these matters, laid down as the 
principle to be followed in the antipyretic treatment 
of fevers, to increase the remissions that normally 
take place in the daily fluctuation of temperature, 
and to prolong them as much as possible. Com- 
parative experiments having shown that external 
cooling by baths, as well as antipyretic medicines, 
are of neater effect on the temperature at those 
times of the day and night when it spontaneously 
has a tendency to decline, these periods were de- 
clared the most favourable for the employment of 
antipyretic measures, necessitating their least fre- 
quent repetition. Others have not laid so much 
weight on the normal daily fluctuations of febrile 
heat, but have used the bath whenever the tempera- 
ture rose to a certain point, say I02’2° F. {39*0" C.) 
or 103® F. (39*5® C.), obtaining in this way equally 
favourable results, though, perhaps, with more in- 
convenience to the patients. More extensive ex- 
perience has, however, shown that lowering the 
febrile temperature in itself— which at present, by 
using one or the other of the antipyretic medicines 
which modem chemistry supplies in such variety 
and profusion, can be accomplished to a ve^ high 
degree—docs not produce the same good effect on 
the whole condition of the patient, or so favourably 
influence mortality as cold rathing or other methods 
of external cooling. It therefore appears very pro- 
bable that the beneficial action of the cooling treat- 
ment by these external means is due not so much to 
the reduction of the temperature, as to their power- 
ful influence on the circulation and on the tone of 
the nervous system. So there may, perhaps, after 
all, be no reason to feel disappointed at the very 
transient effect which even a very cold bath has in 
a caw of high fever, and which, as far as mere re- 
duction of temperature is concerned, makes its 
action appear much inferior to that of antipyretic 


medicines. For, troublesome as it may be for the 
patient, as well as for his attendants, to repeat the 
external cooling over and over again in the course 
of a day, it may yet be this very repetition of the 
bath, with all Its effects, which is of essential im- 
portance. 

The theory from which antipyretic treatment 
originally started — that pyrexial elevation of tem- 
perature is an unmixed evil — is becoming more and 
more modified as the conviction is gaining ground 
that a process like the febrile reaction of the 
system following upon various external influences, 
which was, no doubt, gradually acquired through 
evolution, must be of some advantage to its pos- 
sessor, if it be only this— that by the increased 
chemical action which goes on at a higher tempera- 
ture, abnormal and noxious products of tissue- 
change and of the life-process of infectious germs 
will be more rapidly destroyed and cast out of the 
body. But it would certainly be a step in the 
wrong direction if such considerations were to lead 
to giving up all antipyretic measures. On the con- 
trary, experience teaches that it is very important 
not to wait in a case with continuous high tempera- 
ture until symptoms of failure of the heart’s action 
— a weak pulse, cold extremities, cyanosis and con- 
gestion of the lungs, and muttering delirium— show 
themselves, but to try to prevent these symptoms 
by at once resorting to external cooling. Patients 
treated early on this principle will be found much 
less frequently to pass into that state, to sleep more 
soundly, and to retain their appetite, bedsores and 
other serious complications being of much rarer 
occurrence; and it has been established that the 
mortality in specific fevers has by the cold-water 
treatment been very considerably diminished, and 
that convalescence also is quicker than in cases 
treated on a purely expectant plan. If consistently 
carried through, the good effects of such treatment 
mostly show themselves in a few days, not only in 
the whole condition of the patient, but also in the 
effect of successive baths on the temperature becom- 
ing greater and more lasting, so that the number of 
baths, as required by a certain height of tempera- 
ture, becomes less every day. 

As regards the methods of external cooling, by 
far the most effective means are cold baths from 60® 
to 70® F. (15° to 20® C.), of about ten minutes’ 
duration. More agreeable to the patient are baths 
of about 95® F. (35® C. ), gradually cooled down by 
the addition of cold water to 70® F. (20®C.), or 
less, as recommended by von Ziemssen, but their 
duration must be longer to have the same effect as 
the former. Riess tried prolonged immersions in 
warm water of 90® F. (32® C.), but, although 
acting very powerfully on the temperature, the 
general effect of such permanent baths is inferior to 
that of repeated short cold baths. Cold wet- pack- 
ing is less effectual, but may replace baths in special 
cases, and when they cannot be given. The same 
holds good as regards cold sponging. See Hydro- 
THSRAPBUTics ; arid Cold, Therapeutics of. 

Antipyretic medicines may be used sparingly in 
order to prolong the effect of a bath on the temj^ra- 
ture in cases of very high and persistent fever, but 
principally with a view to allay some of the trouble- 
some symptoms accompanying pyrexia, especially 
the headache, the feeling of heat, and uneasiness. 
For a long time sulphate of Quinine had been the 
only reliable antipyretic drug, out now we possess a 
great number of chemical preparations, wliich are 
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much more powerful in reducing a febrile tempera- 
ture and suMuinp; some of the other s3nnptom8 of 
fever than anything; before known But it ought 
never to be lost sight of that these preparations, 
foremost among which stands phenazone, although 
in individual cases they may be of considerable 
service, are substances whose effects on the tissues 
of the body, and especially on the nervous system, 
are as yet but very imperfectly known, and that a 
routine treatment of elevated temperature with their 
aid is much to be deprecated, and cannot compare 
in innocuity and results with even a routine treat- 
ment with cold water, which, it need hardly be 
said, must also be carefully adapted to the req^uire- 
ments of the case and the individuality of the 
patient. 

C G. H. Baumler. 

TENDERNESS — See Pain in Visceral 
Disease. 

TENDON-REFLEX —See Nervous System, 
Examination of, and Spinal Cord, Diseases of 

TENESMUS (Tcfi/w, I stretch) — Synon . Fr. 
T/nesme ; Ger Stuhlzwang — Tenesmus is a com- 
prehensive term applied to certain morbid sensa- 
tions referred to the anus and its vicinity There 
is a feeling of fulness and weight, an uncontrollable 
desire to go to stool, and straining during the act of 
defecation, little or nothing being passed, and that 
often of the nature of slimy mucus or blood, while 
little or no sense of relief is experienced afterwards 
Tenesmus is a common symptom in cases of dysen- 
tery It may also be associated with local diseases 
about the lower part of the rectum or anu3, such as 
piles, fistula, or malignant disease Other morbid 
sensations are often present at the same tune 

Treatment —Any local cause of tenesmus must 
be removed or cured, if practicable The sensa- 
tions are best relieved by local applications of heat 
or cold, wet pads, or the use of small enemata con- 
taining laudanum, or of suppositories of morphine, 
belladonna, or cocaine 

Frederick T. Roberts. 

TEPLITZ-SCHOENAU, In Bohemia.— 
Simple thermal waters. See Mineral Waters 

TERMINI IMERESi, In Sicily (7 
ienses of the Romans). — Thermal waters See 
Mineral Waters. 

TERTIAN {teriiuSi the third) — A term applied 
to a form of intermittent fever in which the 
paroxysms return on the third day, or at an interval 
of about forty-eight hours See Malarial Dis- 
ease. 

TERTIARY (terttusy the third).— This word is 
usually associated with the advanced forms of 
syphilitic disease. See Syphilis. 

TESTAMENTARY CAPACITY Civil 
Incapacity. 

TESTES, DIedaaas of. — The diseases of the 
testes will be discussed in the following order : — 

1. Abnormalities, p. z68i. 

2. Atrophy, p 1682* 

3. Chondroma, p. i68a. 

4. Cystic Disease, p. 1683. 

5 Fibroma, p. 1683. 


6 Hernia Testis, p. 1683. 

7. Hypertrophy, p. 1683. 

8. Inlkmmation, p. 1683. 

9. Injuries, p. 1605. 

10. Carcinoma and Sarcoma, p. 1685. 

11. Neuralgia, p 1686. 

12. Teratoma, p 1686 

See also HiEMATOCELE; Hydrocele; and 
Pain in Visceral Disease 

I. Abnormalities —(a) Absence,— Thtxt may 
be complete absence of the testicles. The subjects 
of this imperfection, if they attain the age of 
puberty, present the ordinary charactenstics of 
eunuchs. As the complete gland is formed from 
two distinct parts, the failure or arrest of develop- 
ment may be limited to either part, separately from 
the other Thus cases are described where a well- 
developed vesicula seminalis and vas deferens have 
been found, without any trace of a teshcle; and 
others, where a testicle existed with com;rfete or 
partial absence of the vas deferens. 

(^) Excess — Supernumerary testicles have been 
described, and men not infre<juently believe them- 
selves to be so gifted. The mistake has ansen from 
the presence of encysted hydroceles, or of fat^ 
or fibrous tumours of the cord, or of an old eja- 
plocele There is no perfectly authenticated case 
recorded of the presence of more than two testicles. 

{c) Malposition ,— testicles are developed m 
the abdomen, and at birth, or shortly after, are 
lodged in the scrotum A pouch of peritoneum, 
the processus vaginalis, precedes the testis mto 
the scrotum. This change of position is frequently 
described as ‘descent of the testicle,^ an obvious 
misuse of words, if regard be paid to the usual 
position of the foetus in the uterus 

The testicle may be retained in the abdomen^ or 
in the inguinal canal, or may pass through the 
inguinal canal into the pennaum, and be lodged be- 
tween the bulb of the urethra and the antenor part 
of the tuber ischii , or over the external fnllarof the 
ring into the subcutaneous tissue of the s^per part 
of the thigh , or through the crural canal to the 
upper and inner part of the thigh ; or, if it has 
passed into the scrotum, may be rotat^, so that 
the epididymis is in front and the testicle ^hind. 
More rarely it has the long axis transverse instead of 
oblique ; or it may be completely inverted, so 
the globus major is below, the globus minor above* 

Retention in the abdomen or inguinal canal may 
be the result of non-attachment of the gubemaculum 
to the testis, of adhesions from intra-uterine mflam- 
mation, or of disproportion between the gland and 
the orifices through which it has to pass, or of some 
constricting band. The passing through the cranl 
canal to the thigh, or through the in^nal canal to 
the perinseum or thigh, is explained by the wide 
and extensive attachments of me lower end of die 
gubemaculum. Malposition in the scrotum may be 
caused by some abnormality in the development of 
the cord. 

The consequences will vary with the peai^IlKL 
If the testicle is retained m the abdomm, the oof- 
responding half of the scrotum remains uodevdkiped^ 

ana the gUnd is always much smaller Uum normal* 
Sometimes there is an arrest of development, or^ 
undergoes fatty or fibrous degeiieration« If 
otherwise normal, does not secrete a fbit^iii^ 
fluid. This seems fairly established tqr namaewti 
observations, both in men and the loim 
where the testicle has been abnoimidly 
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the abdomen. One case, however, has been re- 
corded by Hutchinson, where the observer, to whom 
the retained testicle was submitted for microscopical 
examination, stated that he found numerous sperma- 
tozoa. 

When the testicle lies at the internal inguinal 
ring, the epididymis is frequently found partly in 
the badly aeveloped scrotum, into which also ex- 
tends the processus vj^inalis. As the communi- 
cation between this and the peritoneal cavity is 
usually maintained under such conditions, in case 
of peritonitis with effusion there may be disten- 
sion of this process, so as closely to simulate a 
hernia, and render an exploratory examination 
necessary. In most instances losticles which are 
retained in the inguinal canal do not produce 
spermatozoa. 

Retention of the testicle in the inguinal canal is 
paore liable to produce complications than retention 
in the abdomen. It is often accompanied by inguinal 
hernia ; the organ is more exposed to injury ; and 
when enlarged at puberty, or by inflammation, may 
cause severe pain from constriction by the surround- 
ing parts. The retained testis may also undergo axial 
rotation causing torsion of its pedicle. This usu- 
ally follows sudden descent into the scrotum. The 
writer has known the descent occur at the ages ot 
six months, ten years, and sixty-eight years. The 
sudden change in position is usually followed by a 
sharp attack of orchitis. But, owing to the length 
of the mesorchium, the spermatic cord may become 
twisted, and obstruct the return of the venous blood. 
The whole testicle and epididymis then become 
infiltrated with blood, and subsequently inflamed. 
The tumour in the inguinal canal and scrotum 
closely simulates a strangulated hernia, and the 
accompanying pain and vomiting heighten the 
resemblance. The bowels, however, continue to 
act together with the passage of flatus and faeces. 
The treatment of torsion of the cord is by open 
incision so as to allow of the twist being undone, 
or the testicle removed if obviously gangrenous. 

Inflammation of a testicle retained in the inguinal 
canal has been mistaken for strangulated bubono- 
cele, or for a bubo. Careful examination of the 
scrotum should, therefore, be made in doubtful 
cases. 

Retraction can usually be distinguished from re- 
tention of the testicle by the state of development 
of the corresponding half of the scrotum. 

The perinaal or femoral position of the gland is 
not of necessity attended by any bad results. A 
testicle, however, so situated is usually smaller than 
normal and is more exposed to injury. This is 
ensecially the case in the perinoeal position. In 
addition it is important to remember before under- 
taking operative proceedings that the processus 
vaginalis accompanies the testis into the perinseum 
and usually communicates with the abdomen. 

Treatment. — If retention of the gland in the 
inguinal canal be attended by any inconvenience, 
operative interference may succeed in placing it in 
the scrotum. But if this should fail from shortness 
of the cord, and in ^te of separation of the cord 
and inversion of the testis, then extirpation might 
be necessary. It is undesirable to thrust the gland 
into the abdomen. When in in&nts retention 
Of the testicle is complicated by an inguinal hernia, 
the use of a truss is not to be recommended, os it 
irfi: prevent the possible descent of the testicle, 
end 11110 hernia not infrequently spontaneouidy sub- 


sides. But if a truss with a horseshoe-pad can be 
adjusted above the testicle, the hernia is prevented 
and the descent of the testicle assisted. If the re- 
tention of the gland be permanent and cause incon- 
venience, it is better to opemte at once. If the 
gland has passed through the crural canal, little 
can be done to remedy the malposition ; but when 
it has passed through the inguinal canal into the 
perinaeum or the thigh, an attempt may be made 
to place it in the normal position. In an adult 
suen a proceeding might be difficult owing to the 
non-development of the scrotum. 

John Wood successfully transplanted in an infant 
a testicle from the perinaeum to the scrotum sub- 
cutaneously. When a band of tissue in the peri- 
nseum, probably the gubernaculum, had been 
divided with a tenotomy knife, the gland could be 
pushed up to the inguinal canal, and from thence 
into the scrotum, where it was retained by a hair- 
lip pin passed above it as in acupressure. This 
method is now replaced by the open operation. 
As sometimes the unaided efforts of nature draw 
the gland from the perinseum up to the inguinal 
ring, where it is comparatively safe from injury, 
and more favourably situated for any attempt at 
removal to the scrotum, it is advisable always in 
infants to allow time for such a possible modifica- 
tion. Should an operation be deemed advisable, 
an open incision should be practised, and each step 
guided by vision. 

Of malpositions in the scrotum, that in which the 
epididymis is in front, and the testicle proper be- 
hind, is alone of any practical importance. In any 
operation for hydrocele or haematocele of the tunica 
vaginalis, the position of the testicle ought first to 
be ascertained. 

{cfj Arrest of developments — This sometimes oc- 
curs after the testicles have passed into the scrotuin, 
so that these glands remain permanently in their 
infantile condition. No general cause has been 
discovered for this abnormality. 

2. Atrophy. — Wasting of the testicle may re- 
sult from inflammation, from lesions of the spinal 
cord caused by injury or disease or secondary to 
injuries of the head. It may also be produced by 
early and excessive venereal excitement ; or by 
deficient blood-supply, due to aneurysm or other 
causes. It is frequently found associated with 
varicocele, and is also caused by the pressure of the 
fluid of a long-standing hyd^rocele. It follows 
division of the spermatic arteries and veins, or of 
the vas deferens. 

3. Chondroma.— Cartilage, either cellular or 
hyaline, but sometimes of the fibrous variety, is 
found in association with many new-growths in the 
testicle. Pure chondroma is comparatively rare; 
and the cartilage is usually associated with sarcoma, 
which is composed of spindle-cells. It has been 
seen in assodation with carcinoma. 

Description. — This form of tumour of the testis 
occurs as disseminated nodules, connected by fibrous 
tissue; or as elongated masses with branching pro- 
cesses. By compression of the seminal tubules, it 
leads to dilatation of other parts of the tubules ; and 
by invagination of the walls of such dilatations th^ 

S owth ofren seems to be in the interior of a tubule. 

ireful examination, however, will always prove it 
to be of extra-tubular origin. It also invades the 
lymphatics, and through them has a great tendency 
to infect other ports of the system. It is often 
associated with myxoma; and sometimes, though 
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rarely, it develops into bone. It can only be dia- 
gnosed with any certainty when the tumour has 
attained a large size, and is then characterised by 
the hardness and slow growth of the mass. 

Treatment. — Castration is the onW treatment; 
and in consequence of the tendency of this disease 
to invade other organs, it is usual to recommend an 
operation without unnecessary delay, in all cases of 
large sarcocele which do not give any indication of 
yielding to treatment. 

4 Cystic Disease — Cysts are frequently found 
in the testicle, either separately or associate with 
other growths 

Description — In true cystic disease or simple 
cystoma, the whole or part of the body of the 
testicle is replaced by a closely aggregated mass of 
cysts, of very variable size. Some are so minute 
as only to be visible on microscopical examination, 
while others may attain a diameter of from one to 
three centimetres When only part of the gland 
IS so affected, healthy glandular substance is found 
at the periphery, enveloping the cystic growth. 
The cysts have no thick fibrous wall, and are lined 
with shallow cylindrical epithelium, which is some- 
times ciliated They are filled with either clear 
watery, or sometimes very viscid, fluid ; or with 
atheromatous matter, resembling the contents of a 
sebaceous cyst These latter are usually dermoid 
cysts and owe their origin to developmental causes. 
Dermoid cysts containing teeth and hair are also met 
with Very frequently nodules of cartilage are 
found interposed between the cysts The disease 
usually occurs in adults, but one case has been re- 
corded where the enlargement was first observed at 
the age of three months 

There is another form of cystic disease, where 
the cysts are separated by a considerable quantity 
of gelatinous connective tissue, and often contain 
polypoid ingrowths, which sometimes completely 
fill their cavities This form is regarded as cystic 
adenoma of the gland, and may exhibit a varying 
d^ree of malignancy A true malignant cystic 
sarcoma of the testis is also met with 

Cysts of the epididymis are described in the 
article on Hydrocele The origin of many of 
the cysts of the hilum of the testis and epididymis 
from the remains of the Wolffian body needs to be 
further elucidated 

Symptoms.— Cystic disease of the testicle is 
usually attended by very little pain The tumour 
xs of an oval form, either with a smooth surface, or 
with irregular elevations ; and does not attain a 
very considerable size, being generally from five 
to ten centimetres in diameter There is an indis- 
tinct sense of fluctuation, unequal at different parts 

Diagnosis. — Cystic disease of the testis has 
sometimes been mistaken for hydrocele or hsemato- 
cele. The form of the tumour, its relatively greater 
weight, the absence of transparency, and the im- 
possibility of detecting the body of the testicle at 
any part, distinguish it from hydrocele. The dis- 
tinction from hssmatocele is m some cases more 
difficult An exploratory incision will clear up the 
diagnosis. 

Treatment. — Castration is the only renvedy for 
this condition. 

5. Fibroma.— Fibrous tissue is found in ab- 
normal quantity in atrophy of the testis, in chronic 
oorchitis, and asaociatin with new -growths. By 
fibroma of the testicle, however, is meant a new- 
formation of fibrous tissue to a considerable extent, 


without any other important change. In structure 
It resembles fibrous tumours of tl^ uterus. It so 
rarely occurs, however, as to be practically devoki 
of clinical importance 

6 Her n ia T eetis. — This morbid condition will 
be referred to under the heading of tubercular 
orchitis (p 1684). It ^Iso ensues m rare cases 
upon the softening of gummata A third variety, 
fungus haematodes, is sometimes described It ia 
caused by the fungation of a malignant growth, 
and IS now seldom seen A fourth may be caused 
by traumatism, such as sloughing of the sci^otum 
after injuries or operations for the radical cure of 
hernia, of varicocele, or of hydrocele — all accidents 
which are becoming increasingly rare. 

Description — It consists of a fungous protru- 
sion from the scrotum, of a red or yello wish-red 
colour, and varies from one to five centimetres m 
diameter There are two varieties, which may be 
distinguished as superficial and deep. The super- 
ficial form springs from the visceral layer of the 
tunica vaginalis, and is very comparable to the 
fungous granulations occasionally met with in cases 
of suppuration, or m wounds of the synovial sheaths 
of tendons In this the tunica albuginea is intact^ 
but probably altered in structure. In the deep form 
the tunica albuginea has been perforated, and the 
protruded mass consists largely of seminal tubules. 

It cannot be regarded as an evidence of any special 
disease of the gland, as it may occur, but by no 
means necessarily, after any form of orchitis in 
which there has been suppuration. 

Treatment — The treatment depends upon the 
cause. Tubercular and malignant disease of the 
testis will usually demand castration Syphilitic 
orchitis IS more amenable to treatment with mercury 
and iodide of potassium Locally the protrusion 
may, in suitable cases, be treated with caustics, red 
oxide of mercury, or nitrate of silver, or with the 
galvanic cautery Some anaesthesia with cocaine 
should be induced before any of these applications. 
Hernia of the testis has become excessively rar^ 
and many of the palliative measures which used to 
be attempted are now forsaken 

7 Hypertrophy — When only one testicle has 
been retained in the abdomen, the other sometimes 
attains an unusually large size Such cases of, as 
it were, compensatory development are, however, 
the exception and not the rule. 

8 inflammation — A Acute — When acute 
inflammation attacks the body of the gland solely 
or chiefly, it is called orchitis ; when the epididymis, 
epididymitis For the comparatively rare cases in 
which the vas deferens, or this duct along with the 
other structures of the spermatic cord, is affected, 
without the tesUcle being implicated, the barbarous 
hybrids defermtits and ftmtculUis have been 
coined 

i^TiOLOOY — Acute inflammation may be caused 
by direct violence, or by the extension of infinBuna- 
tory processes from the mucous membrane hf>tlke 
urethra. It may also occur, though rarely, at a 
sequela in typhoid fever or small-pox, or in pymmia* 
0x^1 tis IS not infrequently a concomitant of pato^di 
or mumpt* 

Of these varieties, the most frequent it gonov- 
rhoeal epididymitis This was at one time 
as an instance of ^spamtheUo inflammatUMa* 
Careful examination wm, nowtver, al#i^ ttNMt 
that the vas deferent is also tffeeted, thooi^apait- 
times in so slight a degree tt» gaifkifltlfaiUh 
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the inflammation might easily escape notice. This 
form is, therefore, due to direct extension of the 
inflammation from the urethral mucous membrane. 
Orchitis associated with mumps used to be attrl* 
buted to such vague abstractions as * sympathy * or 
* metastasis.’ Kocher, however, considers it to be 
the result of urethritis. According to this ex- 
perienced observer, the disease commences as 
stomatitis, by which the parotid, or sometimes the 
sub-maxillary and neighlMuring lymphatic glands 
become infected. The morbid material is carried 
by the blood to the kidneys, and in its course 
through the urinary passages sets up cystitis or 
urethritis, and thus the orchitis results. This ex- 
planation is not satisfactory, since in some epidemics 
of mumps orchitis has occurred prior to or without 
any affection of the parotid gland. We may, how- 
ever, safely infer that an infective agency is con- 
cerned in its causation. Orchitis ana epididymitis 
sometimes occur in rheumatic or gouty subjects. 
Occasionally cases are met with in which no excit- 
ing cause can be discovered. It sometimes occurs 
in very young children, and, in the absence of any 
constitutional taint or other discoverable cause, 
probably results from some accidental injury in 
these cases. 

Symptoms. — The symptoms of orchitis are local 
pain and swelling, with, in cases of orchitis some- 
times, and in cases of gonorrhoeal epididymitis 
frequently, redness and tension of the correspond- 
ing part of the scrotum. Severe lumbar pain is in 
some cases felt, especially by labouring men, who 
apply for relief on account of some supposed sprain 
or injury, being ignorant of, or attaching no im- 
portance to, the affection of the testicle. This is 
probably due to inflammation of the lumbar lym- 
phatic glands, with which the lymphatics of the 
testicle freely communicate ; but it may possibly 
be an example of * referred sensation.’ 

PRCXJNOSIS. — The prognosis is good. The in- 
flammation usually subsides speedily, and leaves the 
gland in a healthy condition. Atrophy sometimes 
results after inflammation associated with mumps, 
or caused by severe contusion. Chronic induration 
of the epididymis may persist ; but after some 
months it usually disappears. Stricture of the 
epididymis, or of the vas deferens, is very rare. 
Suppuration does not occur except in pyaemia, 
or after the eruptive fevers, or in tubercular 
orchitis. 

Treatment. — Rest in the recumbent position, 
with the scrotum supported by a crutch-pad, and 
the application of ice locally, are in ordinary cases 
sufficient. Where rest is impossible, well-adjusted 
strapping of the part affords considerable relief, and 
promotes absorption of the products of inflammation 
so rapidly as not infrequently to necessitate the re- 
application of the strapping within twenty-four hours. 
Attention to diet, and avoidance of all violent 
exercise, will be requisite. The acute pain of the 
early stages is relieved by tartaratea antimony 
and free purging. In more protracted cases mer- 
cury, taken in small doses internally, or applied 
locally by inunction or on strapping, will be found 
of benefit. Small and repeatea doses of quinine and 
of iodide of potassium are a valuable adjunct. The 
practice, of late vears recommended by some emi- 
nent surgeons, of puncture or incision of the ordi- 
narily inflamed gland, is seldom necessary. If 
SQpIxtratioD, however, occur, a free incision should 
be made as early aa possible. 


B. Chronic Inflammation , —Chronic orchitis may 
sometimes be the result of an acute attack, but is 
much more frequently induced by syphilis^ tubercu- 
losis or gout, 

(a) Syphilitic Orchitis,— T)\\s variety may occur 
in young children who are the subjects of inherited 
syphilis, in the form of hard nodules in the testicle. 
In adults it belongs to the gummatous stage of the 
disease, and is very often symmetrical. It is usually 
painless, the patient being frequently ignorant of its 
existence. The gland is enlarged, very hard, in- 
sensitive to pressure, and often n(^ular in form. 
A gummatous testis has not infrequently been mis- 
taken for malignant disease and excised. The 
diagnosis may be exceedingly difficult, but treat- 
ment with mercury and iodide of potassium usually 
sets the doubt at rest. 

During the period of general eruption syphilitic 
orchitis sometimes commences in an acute form. The 
testicle is enlarged, very tender on pressure, with 
dull aching pain limited to the gland or radiating 
to the groin and back. There is usually effusion in 
the tunica vaginalis, varying in quantity in different 
cases, and the scrotum is congested and oedematous. 
Generally only one testicle is affected, but after 
some weeks the other gland may also present 
similar symptoms. The condition resembles gonor- 
rhoeal epididymitis, but may be distinguished from 
it by the afcence of any existing or precedent 
urethral discharge, by the body of the gland being 
solely or chiefly affected, and by the existence of 
concomitant syphilitic symptoms. It rapidly im- 
proves under mercurial treatment, but if left un- 
treated generally passes into the ordinary chronic 
form. 

Treatment.— This form of orchitis is usually 
very amenable to treatment, but has a tendency to 
recur. Iodide of potassium combined with mercurv 
in small doses internally, when it can be tolerated, 
and strapping locally, will in most cases produce 
rapid disappearance of the disease, for a time at any 
rate. In obstinate cases intramuscular injections of 
mercury are of great value. Atrophy may sometimes 
result ; and in some cases suppuration, with the 
formation of troublesome sinuses, may occur. In 
some cases the gland has, after very prolonged and 
unsuccessful treatment, to be removed. 

{b) Tubercular OrrAiViV.— Tuberculosis nearly 
always begins in the epididymis, and may spread 
thence along the vas deferens to the vesicula 
seminalis. It ultimately attacks the rete and 
body of the testes. It is, however, unusual for 
tuberculosis to affect solely the genito-urioary 
organs, so that other foai may be found in the 
lungs, cervical lymphatic glands, or elsewhere. In 
children tubercular orchitis is not uncommon, and 
may begin in the body of the testis. It usually 
runs a rapid course, and is associated with tubercu- 
losis elsewhere. 

Tuberculosis runs the same course in the testicle 
as it does in other organs. After the deposition 
of tubercle-bacilli an inflammatory process takes 
place, and the inflammatory products tend to 
undergo fatty degeneration ana caseation. The 
disease may continue at this stage fora long period, 
or the caseous nodule may become envelope in a 
fibrous ‘ capsule, or calcification may in very rare 
instances occur. As a rule, however, the tubercu- 
lous tnass softens and an abscess is (he result. The 
pus may escape by extension of the inflammatoiy 
and degenerative ^ocesses through the back of the 
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epididymis to the scrotum. In the final stage the 
skin of the scrotum becomes inflamed and ulcerated, 
and the abscess empties itself, leaving, perhaps, a 
tubercular sinus. Or the inflammatory process 
may spread from the tunica vaginalis vera to the 
tunica vaginalis reflexa, causing an adhesion of 
those layers of serous membrane, and allowing the 
tubercular inflammation to reach the scrotum, with 
subsequent ulceration and escape of the pus. Not 
infrequently the escape of the pus is followed by a 
protrusion of granulation-tissue and testicular sub- 
stance, constituting one of the commonest of the 
varieties of hernia of the testis 
Clinical Phenomena —Tubercular disease of 
the testes is usually insidious in its onset. Pain is 
seldom a marked feature, and, perhaps by accident, 
an indolent, nodular swelling is felt in the epidi- 
dymis or body of the testis This nodule is hard 
to the touch, and can be handled without causing 
an excess of pain After a while ‘ testicular sen- 
sation ’ is altered or lost— a point on which some 
lay great stress In some cases tubercular disease 
of the testis runs a more acute and rapid course and 
quickly results in the formation of a tumour of con- 
siderable size, and with a decided tendency to 
soften, ulcerate, fangate, and become septic. In 
this class the general condition of the patient may 
be serious, owing to tuberculosis of the lungs, 
hectic fever, and the pain and discomfort of the 
scrotal tumour Under such circumstances as these 
the removal of the testicle affords great relief, and 
IS borne exceedingly well 

In most instances the vas deferens becomes in- 
flamed and thickened, and tubercular nodules may 
form along its course. The vesiculae seminales, 
bladder, prostate, ureters, and kidneys may be- 
come infected by extension along the vas deferens 
A rectal examination is, therefore, always neces- 
sary, and an endoscopic examination of the urethra 
and bladder may be required 

Diagnosis. — The diagnosis of tubercular orchitis 
is not, as a rule, difficult, but may present many 
difficulties Gonorrhoeal epididymitis sometimes 
leaves indurations which have a close resemblance 
to those caused by tuberculosis furthermore, 
gonorrhoeal epididymitis may actually be followed 
by tuberculosis. Cysts of the epididymis, gummata, 
and malignant growths have also been mistaken for 
tubercle In cases of doubt a test-dose of Koch*s 
tuberculin may be administered 

Tubercular orchitis is sometimes a complication 
of general miliary tuberculosis. This variety does 
not require surgical intervention. 

The tunica vaginalis may be full of inflammatory 
effusion, so as to obscure the tubercular nodules 
in the testicle. For purposes of diagnosis the fluid 
should be removed with a fine trochar and cannula. 

Treatment. — When the tubercular nodule is 
small and localised, it may be explored under an 
anaesthetic, and thoroughly evacuated with a sharp 
spoon. The wound is rubbed with iodoform, and 
closed after the insertion of a temporary drain. If 
necessary this operation may be repeated. When 
the testicle contains several tubercular nodules, the 
operation which has just been described is unlikely 
to remove all the disease, or, if it did so, leave an 
organ of any size or utility. Under such circum- 
stances as these castration is required. If the cord 
is healthy it may be divided at the external abdo- 
minal rin|[, but should doubt exist as to its healthU 
ness, the inguinal canal should be opened so that as 


much as possible of it can be excised. More ex- 
tensive operations have been performed for the 
excision of the vas deferens and vesicula seminalis, 
but have not found favour in the eyes of British 
surgeons. 

When an operation is contra-indicated the pro- 
gress of the disease may be delayed by careful 
attention to the general health, cod-liver oil, 
malt-extract, carbonate of guaiacol, and abundance 
of fresh, dry air 

{c) Gouty Orchitis — Chronic orchitis from gout 
can be diagnosed by the history of the patient, and 
yields readily to the ordinary treatment for gout, 
but IS very apt to recur. 

9 Injurieu —The testes are greatly protected 
from accidental violence by their mobility, and the 
laxity of the surrounding structures. Immediate 
death has resulted from severe contusions of the 
testicle, probably from reflex inhibition cf the action 
of the heart Contusions and wounds require ap- 
propriate surgical treatment 

10 Carcinoma and Sarcoma —These are 
classed together, because, though histolc^cally of 
very different origin, the distinction between them 
in any individual case is often impossible, except by 
microscopical examination of the tumour after re- 
moval Even then the distinction is sometimes 
impossible, if we may judge from the descnption of 
recorded cases of mixed sarcoma and carcinoma. 

Carcinoma originates in the epithelial structures 
of the gland, and is almost invariably of the en- 
cephaloid variety Sanhus occurs sometimes, but 
many specimens in museums classified under that 
heading are probably examples of fibrous sarcoma. 
Encephaloid cancer usually commences m the body 
of the testis, by the formation of one or more nodules. 
Sometimes the epididymis is first attacked. Very 
rarely is there general infiltration of the gland. In 
an early stage of the disease the testis is mrd, from 
tension of ^e tunica albuginea, but when tlus has 
been destroyed in the progress of the growth, 
the mass is soft, and there is often distmct fluctua- 
tion This may be unequal at different parts, from 
the presence of cysts. The growth is usually pain- 
less, but m some cases there is acute pain, either 
locally or in the lumbar region The chief aids to 
diagnosis at this period are the rapidity of the growth, 
the enlargement of the blood-vessels of the cord, and 
the age of the patient For while encephaloid 
cancer has been m^t with in young children and 
old people, still the vast majority of recorded cases 
have occurred between twenty and forty years of 
age. The writer has met with cases of malignant 
adenoma of the testis which closely resembled the 
Wolffian body m structure 

If the tumour attain a very large size, the scrotum 
may slough, and a bleeding fungus protrude. The 
disease has a great tendency to mvade other parts of 
the system, and especially at an early panoijl the 
lumbar lymphatic glands. This may lead to emOne 
of the lower extremities, from pressure on the abdiCh 
minal veins. The inguinal glands generally escape 
infection, except in some cases where the setotom 
has been involved m the disease. Secondary growths 
have been found in the mesenteric glan^ Uvet^ 
spleen, and lungs. 

Sarcoma ori^nates in the connective tissue of tbt 
testicle, and sometimes develops in both guilds 
simultaneously. On microscopic examination 
varieties can be disUnguishea, the round- and the 
spindle-celled. The latter grows more slowly, and 
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both are often associated with cystic and cartila- 
ginous formations. The symptoms are very similar 
to those of cancer. 

Sarcoma sometimes commences in the tunica 
vaginalis, and is then usually accompanied by 
extravasation of blood into the sac. Two such cases 
were met with in which the shape of the tumour, 
the complete absence of pain, the history of gradual 
enlargement, and the very distinct fluctuation were 
suggestive of hsematocele. Exploratory examina- 
tion, however, proved them to be cases of sarcoma. 
Castration was performed, and the testicles were 
found to be only slightly affected by the disease. 
Both cases died within a short period after the 
operations, from secondary affection of other organs, 
accompanied by similar hsemorrhages. 

Melanoma of the testis was formerly regarded 
as a form of cancer, but is now considered to be 
sarcomatous. It is extremely rare, and in the few 
recorded cases of it similar growths were found in 
many other organs of the body. 

Diagnosis. — As a general rule it may be stated 
that sarcoma occurs most frequently under ten and 
over forty years of age ; and that the epididymis is 
more frequently the primary seat of tne disease, 
and, when secondarily involved, is attacked at an 
earlier period than in cancer. The distinction in 
any individual case must, however, be very un- 
certain, and is of little importance. 

Prognosis and Treatment.-— The prognosis 
is very unfavourable in both, as recurrence of the 
growth in other organs after the removal of the 
tumour is the rule to which there are but few excep- 
tions. But hitherto an early exploration of doubt- 
ful tumour has hardly been practised by surgeons. 
The present writer (C. B. L. ) has had much more 
filvourable results by early intervention. It is now, 
with modern antiseptic precautions, much safer to 
explore doubtful tumours of the scrotum. Cas- 
tration is thj only possible treatment for both 
diseases. 

II. Neuralgia and Irritability.— The testicle 
is sometimes the seat of very acute persistent or 
j^riodically recurring neuralgia. This must be dis- 
tinguished from hyper^esthesia or irritability of the 
gland, which is occasionally associated with vari- 
cocele, or may be the result of self-abuse, excessive 
▼enery, or even of unsatisfied sexual excitement. 
Neurdgia may be due to some local cause, to vari- 
cocele, to a descending hernia, or to induration of 
some part of the glandular apparatus from precedent 
tnffammation. It may be a transferred sensation, as 
in renal colic. Sometimes it occurs in cases of en- 
largement of the prostate, and more especially 
when prostatic calculi are present. The presence 
of a urethral stricture ought to be suspected and 
^ught for. Occasionally no cause can be dis- 
covered, and we have to assume that it is due to 
some affection of the central nervous system. A 
fan^ly history of epilepsy or of lunacy would also 
have to be taken into consideration. 

Treatment. — When of local origin, the treat- 
ment of neuralgia of the testis must be directed to 
the removal of the cause ; and if all other methods 
fell, and the pain be severe enough to warrant it, 
^tration may be required. When due to affections 
of other parts of the body, the treatment must be 
regulated accordingly. 

ttyfjeraesthesia of the gland usually yields in time 
to tonics and attention to ordinary hygienic con- 
ditions. 


12. Teratoma.— The testis, like the ovary, may 
be the seat of cysts containing hair, skin, Iwnes, &c. 
The cysts are sometimes within, sometimes upon 
the gland. The more complex cases may be best 
explained as resulting from the inclusion of a second 
fertilised germ ; while the simpler cases may be due 
possibly to the accidental inclusion of part of one of 
the proto-vertebrae within the rudimentary testicle. 
The history of a congenital tumour will suffice to 
direct attention to any such case. They are very 
rarely met with, and castration is the only suitable 
treatment. In this class we may include some of 
the cystic tumours originating near the hilum of 
the testis, which, in addition to the cysts, contain 
cartilage and muscle of both the smooth and striped 
varieties. The cysts in these cases originate, it is 
thought, in Wolffian remains. 

J. McCarthy. 

C. B. Lockwood. 

TETANUS. — Synon. : Lock-jaw; Fr. Titanos\ 
Gr. Starrkrampf, 

Definition.— Tetanus is an acute infectious 
disease due to a specific micro-organism, and is 
characterised by painful tonic spasms, which at first 
affect certain groups of muscles, ljut tend to become 
generalised, and are accompanied by exacerbations 
of a paroxysmal character. 

^Etiology.— Though in many cases of tetanus no 
wound or focus of infection has l^en discovered, yet 
the modern conception of the nature of the disease 
compels us to the belief that in all alike the infective 
material must have gained admission through some 
breach of surface. The term * idiopathic tetanus * 
is now used merely to indicate that the primary 
focus has not been found. In the majority of cases 
a wound or a recent cicatrix is present or a definite 
history of a wound can be obtained. 

The primary lesion in tetanus may be of the most 
varied character, but the commonest forms are 
punctured, contused, or lacerated wounds, and the 
most frequent sites for these are the extremities. 
As the causal agent is a constant inhabitant of 
certain soils it is easily understood how these are 
the parts most commonly infected. Dirty wounds, 
especially those which have been contaminated 
with soil, and which have been neglected or which 
are difficult to cleanse, are the most fruitful source 
of the disease. Rarer cases have been described as 
following tooth-extraction, hypodermic injection, 
ligature of piles, frost-bite, and fractures. It has 
also occurred as a complication of typhoid fever 
(Rose) ; and such cases help us to understand how 
easily the focus of infection in ‘ idiopathic ’ tetanus 
may have been overlooked. Tetanus is commoner 
in hot than in temperate climates, and in the dark- 
skinned than in the Caucasian races. 

Epidemics of tetanus have been described. In- 
deed their occurrence suggested the infective nature 
of the disease long before its actual demonstration. 
In certain wars tetanus has been a frequent com- 
plication of wounds, and there appears to be no 
doubt that excessive exertion, great fatigue, and 
exposure to cold are important predisposing causes. 
Tne feet that the wounded frequently lie on the 
ground for some time, and that their wounds are 
apt to be contaminated by dust and soil, are im- 
portant fectors to be noted in this connection. In 
emphasising a chill as a predisposing cause of 
tetanus Macnaxnara says * it is a matter of common 
observation in Bengal that after sudden changes of 
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temperature cases of tetanus appear among surgical 
patients ’ The introduction of antisepsis has almost 
abolished the disease as a result of sui^al 
opierations. In the Transvaal war (1S99-1901) 
it appears to have been almost unknown. It is 
no doubt in most part due to the same cause 
that there has been great diminution in the 
number of puerperal cases, and of cases of the 
tetanus met with in new-born children {tetanus 
neonatorum) which occurred in epidemic form in 
certain West Indian islands and in St Kilda Of 
the domestic animals the horse is most susceptible 
to tetanus 

Isolation of the Bacillus — The bacillus of tetanus 
was first successfully isolated and grown in pure cul- 
ture by Kitasato in 1889. To isolate the bacillus, 
pus from the wound in a case of tetanus is inoculated 
on the surface of sloping agar-agar or solidified 
blood-serum. The tetanus-bacillus grows along 
with the other organisms present After forty- 
eight hours’ growth in the incubator the culture is 
subjected to a temperature of 80° C m a water-bath 
for an hour. As a rule only the spores of the 
tetanus-baallus survive this treatment Plate- 
cultures on gelatine or agar-agar inoculated from 
the heated material and grown in an atmosphere of 
hydrogen give a growth of the tetanus-bacillus 

Morphology of the Bacillus » — The rods vary in 
size from 2-5 in length and from 5- 8 iu m 
breadth The round or ovoid spores may reach a 
diameter of 2 fi. They are most frequently situated 
on the end of a rod, giving nse to a characteristic 
pin or drumstick form, which, however, is not 
strictly limited to the tetanus-bacillus Filaments 
which may form spores, and have been described as 
sometimes branching, are often present. The 
bacillus IS motile and possesses numerous cilia, 
which may be situated at the ends or round the 
rod The bacillus is readily stained by any of the 
(^dinary aniline dyes, and also by Gram’s method. 

Habit of Growth — When newly isolated from 
the animal body the bacillus grows only in the 
absence of free oxygen, but after long cultivation 
on artificial media it tends to become less strictly 
anaerobic With this change loss of virulence 
usually occurs On the other hand, when grown 
under anaerobic conditions the organism retains its 
virulence well for years 

Races of the tetanus-bacillus which grow best 
under aerobic conditions have been described by 
several observers, but these are exceptional Aerobic 
bacilli growing in association with the tetanus- 
bacillus may favour its growth by absorbing oxygen. 
It grows best at a temperature of 36^-38° C , the 
spores appearing* at the end of thirty hours Below 
14° C. Its growth ceases ; between 20® and 25° C. it 
IS very slow, and spores do not appear for seven or 
eight dajs. The spores show great resistance to 
heat, to drying, and to antiseptics A moist heat 
of 80® C for an hour does not kill them, and kept 
in a dry condition they retain their vitality for 
years. Water or steam at 100® C. kills them in 
five to fifteen minutes } steam at 1 1 5® C. in five 
minutes. They resist the action of carbolic acid 
(5 per cent.) for ten hours, and a solution of corro- 
sive sublimate (i:iooo) for Several days. 

Cultural Characters . — Only the most sinking 
features can be described here* Grown on gelatine- 
plates in an atmosphere of %drogen the colonies 
appear as minute g^y specks with spike-hke pro- 
jections from their margins. Under a low magni- 
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fication these projections are seen in the form of 
columns of fine wavy threads running out from and 
forming a halo round the central mass of the colony. 
After a time the gelatine is liquefied Deep punc* 
ture-cultures in agar show no growth at the surface 
of the medium, but in the depth along the needle- 
track a line of growth takes place, and from this 
radiate delicate processes, the whole resembling, 
the outline of a fir-tree. 

When sugar is present in the medium gas is 
evolved Certain substances, such as glucose and 
sulphindigotate of sodium, when added to the media 
aid the growth by acting as reducing substances. 

Distribution — Not only is the tetanus-bacillus 
found in the wounds of men and the lower animals 
suffering from tetanus, but it has a wide distribu- 
tion in nature It is common in earth, especially 
the soil of cultivated land, and in the dust of cities 
and dwellings It is constantly present in the dejecta 
of the herbivora, especially of the horse, and is 
not infrequent m the faeces of the healthy human 
subject 

Relation of the Bcuillus to the Disease — The 
tetanus-bacillus when introduced undei favourable 
conditions into a wound multiplies in its depth, 
and here elaborates its toxin or poison, which, 
becoming diffused, attacks the central nervous 
system, tor which it has a special affinity, and thus 
gives nse to the spasms which charactense the 
disease. The bacillus remains localised at the 
focus of infection , it is not distributed throughout 
the body in the blood or organs. Nicolaier, argu- 
ing from this fact, formulated the correct hypo- 
thesis of Its method of action even before the 
demonstration of a toxin The fact that the tetanus- 
spore is so widely distributed in nature, and that, 
notwithstanding, tetanus is a rare complication of 
wounds, requires explanation. Vaillard and Rouget 
have thrown light on this by demonstrating ex- 
perimentally that the spores of tetanus depnved by 
heat of all toxin do not develop in healthy tissues, 
and that certain conditions are necessary for thew 
development. If there are introduced with the 
spores wood-splinters, other microbes, or sub- 
stances such as lactic acid, or if the spores are 
surrounded by a collodion sac, then they jprow and 
give rise to tetanus. The favounng inmience of 
these substances is supposed to be due to an inter- 
ference with the action of the phagocytes. In the 
case of wounds in the human subject the organisms 
carried in with the tetanus-bacillus probably play 
the most important part in aiding its growth. 

Tetanus-toxin — The feet that the tetanus-bacillus 
produces a toxin in artificial media was first de- 
monstrated in 1890 by Knud Faber. He found on 
filtering a broth-culture of the bacillus through a 
porcelain filter that the filtrate, which was free from 
all formed elements, could even in minute doseS 
produce all the symptoms of tetanus in experimental 
animals. These results were confirmed by Tittoni 
arid Oattani, who concluded that the tomn^wa^ of 
the nature of a soluble ferment or enzyme. 
by using chemicals such as alcohol and ammoniU^ 
sulphate, precipitated from cultures a substance 
whtoh gave nse to tetanus, and which he regarded 
as a toxalbumin. It is probable that these pretipi^ 
tales only carry down albuminous substimces in 
which the real toxm is entangled, Buchner showed 
that the precipitate obtained by saturatii^ infith 
ammonium sulphate, when kept in die dry state^ 
was more stable than unpreeij^tated toxls; Thii 
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fact has been used by Knorr and Behring to obtain 
a stable test for the standardising of antitoxins. 
Such toxins may be so powerful that 0'000)000,04 
gramme is sufficient to kill a mouse. 

Kitasato stated that five minutes at 65® C. destroys 
the toxin, but Vaillard and Rouget have shown that 
an hour at 80® is necessary to remove the tetanis- 
ing properties completely. The liquid toxin rapidly 
loses strength when exposed to sunlight and air, 
and even when kept in the dark in vacuo under* 
goes changes similar to those occurring in diphtheria- 
toxin, non-lethal toxoids being formed. In two 
months it may be reduced to one-fifth of its original 
strength. Tetanus-toxin has thus many points of 
resemblance to the soluble ferments : it is difficult 
to dialyse, is soluble in water, is precipitated by 
alcohol and tends to adhere to precipitates, is modi- 
fied or destroyed by the action of air, sunlight, and 
comparatively low temperatures, and requires an 
incubation- period for its action on animals. 

The injection of toxin produces in many animals 
the symptoms of tetanus as they occur spontaneously, 
or from the injection of cultures of the bacillus. 
Different species of animals have different degrees 
of susceptibility, which have been accurately worked 
out by Behring. The horse, probably next to man, is 
the most susceptible. Of experimental animals, the 
guinea-pig, mouse, and rabbit are most frequently 
used. The frog is more susceptible when kept at 
the temperature of warm-blooded animals than at 
lower temperatures. The tortoise is completely 
insusceptible and retains the toxin for several months 
unchanged, so that its blood is capable of producing 
tetanus in mice (Metchnikoff). Only one case of 
injection pf tetanus-toxin into man has been re- 
corded. M. Nicolas accidentally pricked his thenar 
eminence with the needle of a Pravaz syringe which 
was only moist with tetanus-toxin. After an incu- 
bation-period of four days a severe attack of tetanus 
supervened. The muscular spasms began in the 
hand but became generalised. Recovery took place 
after forty-one days. If one can judge from this 
single case man must be reckoned among the most 
susceptible of animals. 

Between the injection of tetanic toxin into an 
animal and the development of the symptoms, there 
is alwa)^ an incubation- period, which varies in 
length with the species of the animal and with the 
dose of toxin. In the mouse, rabbit, and guinea-pig 
it varies from 8 to 36 hours, in the fowl from 4 to 
9 days, in the horse from 5 to 7 days. Even if one 
injects into a guinea-pig a dose of toxin many thou- 
sand times the minimal lethal dose, there is always 
an incubation-period of several hours. In such 
rases the disease, when it appears, runs a very 
rapid course, and it may be stated that as a rule 
ihe shorter the incubation the more severe and 
rapidly fatal is the disease. Tetanus-toxin, in re- 
quiring a latent i>eriod, differs markedly from such 
j^isons as strychnine. 

In the ^inea-pig, rabbit, and mouse, after sub- 
cutaneous injection of toxin, spasms of the muscles 
first occur n^ the site of inoculation. With small 
doses of toxin the condition may remain localised 
and recovery may take place. With larger doses 
the muscular spasms become generalised and death 
itsually occurs. Intravenous injection causes gene- 
ralised spasms. 

Roux and Borrel, by injecting tetanus-toxin into 
the cerebral cortex of animals, have succeeded in 
{ffoducing a distinctive form of tetanus, ‘ cerebral 


tetanus,’ which is chiefly characterised by psychical 
phenomena. The animal appears to labour under 
hallucinations, has periods of excitement, during 
which it runs wildly about, and epileptiform 
crises, alternating with periods of repose. Animals 
actively or passively immunised are not protected 
against this cerebral tetanus, even though their 
blood-serum is strongly antitoxic. Ehrlich has 
shown that, besides the tetanising substance in 
tetanus-toxin, another body, tetano-lysin, is present, 
which has the property of destroying or laking the 
red blood-corpuscles, and that an antilysin which 
neutralises this hoemolytic action is present in 
tetanus-antitoxin. 

The affinity long suspected by clinicians to exist 
between the tetanus- poison and the nervous centres 
has been demonstrated experimentally by Wasser- 
mann and Takaki in a tangible and striking manner. 
If the brain or spinal cord of a healthy animal is 
emulsified and added to tetanus-toxin, the mixture 
is found to be no longer toxic when injected into a 
susceptible animal, i c.c. of brain-emulsion com- 
pletely neutralises ten minimal lethal doses for the 
mouse. The protective action may be exercised 
even when the brain-emulsion is injected before or 
at different points from the toxin. They regard the 
experiment as confirmatory of Ehrlich’s theory of 
immunity and attribute the neutralisation to the 
presence of preformed antitoxin in the nerve-cells. 
Roux, Metchnikoff, and others interpret the obser- 
vation in a different manner. According to them 
the toxin is unchanged, but adheres to the nerve- 
cell like a colouring matter, and the phagocytes can 
deal more readily with the poison when thus fixed. 
The toxin reaches the nervous centres by two 
paths. One of these is along the course of the 
nerves, and hence probably the local muscular 
spasms in experimental animals, and the affection 
of the facial nerve in cephalic tetanus. Marie has 
proved experimentally that resection of part of 
a nerve prevents the onset of tetanus, if the toxin 
is injected into the paralysed muscle. The other 
path is by the blood-stream. 

Morbid Anatomy. -- Hemorrhages into the 
anterior cornua of the spinal cord and chromatolysis 
of the nerve-cells, as stained by Nissl’s method, have 
been described by Marinesco as the essential changes 
in the disease. Goldscheider, Flatau, and others 
have found these same changes in strychnine-poison- 
ing, and have failed to find them in tetanus in 
certain species, such as the dog. They therefore 
maintain that they cannot be held to be character- 
istic of tetanus only. 

Experimental Basis of the Antitoxic 
Treatment.— Behring and Kitasato were the first 
to show that susceptible animals could be rendered 
immune to tetanus-infection and that the blood- 
serum of such immunised animals possesses pro- 
tective and curative properties when injected into 
other animals. Their first experiments were con- 
ducted on rabbits, and they succeeded in immunising 
a rabbit so that it could resist twenty times the 
lethal dose of toxin or of culture. They found that 
0*2 C.C. of the serum of this immune animal injected 
into a mouse conferred immunity on it, and that 
tetanus-toxin, when mixed with this serum, was 
deprived of its toxic action. They also stated that 
mice which had already developed symptoms of 
tetanus could be cured by injections of the serum. 

The» experiments first showed the possibility of 
conferring passive immunity and were the basis of 
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serum-treatment. With the view of obtaining serum 
in sufficient quantities for therapeutic purposes, the 
horse was selected. Though naturallv extremely 
susceptible to tetanus it was found possible to obtain 
a very high degree of immunity. Various methods 
of immunising have been employed. Small and 
rogressively increasing doses of filtered toxin may 
e injected, or toxin modified by heating or by the 
addition of iodine terchloride, or Lugol’s solution. 
After several months of treatment the horse may 
attain such a high degree of resistance that many 
thousand lethal doses of toxin or culture are tole- 
rated The serum from such a highly immune 
animal attains wonderful preventive powers, l c c 
of a serum of moderate strength can protect 
100,000,000 grammes weight of mice against a 
lethal dose, and much stronger sera than this have 
been obtained Behring and Kitasato’s statements 
as to the cui ative action of the serum in experimental 
animals have been much criticised, and the evidence 
goes to show that after the appearance of symptoms 
a very small proportion of animals can be saved by 
subcutaneous injection of even the most powerful 
serum 

In the treatment of experimental tetanus Roux 
and Borrel obtained very fa\ ourable results by in- 
jecting the antitoxin into the cerebral substance 
Out of 45 guinea-pigs, already tetanic, treated in 
this way, 35 recovered ; out of 1 7 by subcutaneous 
injections of much larger doses of antitoxin only 
2 recovered; the 17 controls which received no 
serum all died A few drops of antitoxin injected 
into the brain had much greater curative power 
than large quantities given subcutaneously or intra- 
venously 

Tetanus in Man —Incubation —-In tetanus 
the incubation- ^riod varies from days to months 
About one-thira of the cases occur in the first week 
and nearly one-half in the second week after the 
injury (Rose) 

Symptoms — The symptoms begin in man as a 
rule with the occurrence of tonic spasm of the 
muscles of expression. The eyebrows tend to be 
elevated and the angles of the mouth pulled out- 
wards and downwards, thus giving rise to the risus 
sardonicus, which may however be absent in well- 
marked cases of tetanus Even before this the 
patient may complain of stiffness of the neck or jaws. 
The spasm of the muscles of mastication increases 
till the jaws may be completely locked. Deglutition 
is impeded by spasm of the muscles of the pharynx 
The stiffness of the muscles of the neck may extend 
to those of the trunk, and in severe cases the 
muscles of the lower extremities are also involved, 
the knee- and ankle-joints being extended The 
tonic spasm of the muscles involved is never quite 
relaxed, but in addition paroxysmal exacerbations 
occur during which the contractions are so violent 
that rupture of muscles may take place. These 
mroxysms are accompanied by agonising pain. 
There is great hyper-excitability to stimuli so that 
even a draught may excite a paroxysm. 

The muscular spasm may be so great that the 
body and limbs may be rerfectljr ngid {orthotonos)^ 
or arched like a l^w, tne patient resting on his 
occiput and heels [opisthotonos). More rarely the 
body IS bent to one side [pleurothotcnos), or for- 
wards [emprosthctonos). In the severest type the 
respiratory muscles are affected, the thorax being 
comj^ressed as in a vice (Watson), and spasm of the 
glottis may give rise to asphyxia. Hunger, thirst, 
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and inability to speak are very painful features of 
the worst cases. The body is usually bathed in 
sweat. 

The temperature may be normal or little ele- 
vated even in severe cases ; on the other hand some 
cases have pyrexia throughout After death the 
temperature rises and may reach 110° or even 
higher. The intellect generally remains clear to 
the last. The immediate cause of death is asphyxia, 
heart -failure, or exhaustion. 

Head-tetanus or tetanus Jcuiahs, — This form is 
due to wounds on the head usually in the region of 
the facial nerve, and the symptoms of tetanus are 
associated with paralysis of that nerve on the 
injured side. The prognosis is better than in the 
ordinary form. 

Tetanus or tnsmus neonatorum — The focus of 
infection is at the umbilical cord. It is rare in this 
country, though not uncommon in the tropics. 
Difficulty in sucking is the most prominent 
symptom 

Puerperal tetanus most frequently occurs after 
abortion, abnormal labour, and the use of instru- 
ments It differs from other forms only in the site 
of infection. 

Prognosis — Most writers estimate the mortahty 
as over 80 per cent Rose from the statistics of 
716 traumatic cases finds a mortality of 88 per cent. 
He also found from an examination of 73 cases that 
those with an incubation- period within one week 
had a mortality of 91 per cent , within two weeks 
of 81 3 per cent , within the three and four weeks 
of 52 9 per cent , and of very late cases 50 per 
cent 

The length of incubation is perhaps the most 
important indication in prognosis If the spasm 
rapidly affects one group of muscles after another 
the prognosis is bad , if it affects only the jaws and 
neck the prognosis is more favourable. 

Macnamara from a large experience relies largely 
on temperature : ‘ if it rises beyond 101° there is 
impending danger, and if it reaches 103^ the case is 
one to cause the greatest anxiety * 

Treatment. — Local, — It is essenbal when 
possible to put an end to the further elaboration of 
toxin, and this may often be effected by removal of 
foreign bodies such as wood-splinters by excision, 
or thermo-cauterisation and subsequent antiseptic 
treatment of the wound. 

Amputation is sometimes advisable, especially of 
fingers or toes, where these are senously injured 
For the local treatment of the wound, solutions of 
iodine have been recommended by Sahli in view of 
Behring’s observations regarding the power this 
substance has to neutrahse the poison. Tixzoni 
and Cattani have shown that nitrate of silver in 
1 -per-cent solution is one of the most powerful of 
antiseptics against the tetanus-organism. 

General. — The patient must be guarded against 
all disturbing influences, which tend to cause 
paroxysms, such as draughts, noises, and too mi^e 
clinic^ examinations. Where the feeding is aifi&- 
cult from locking of the jaws the food must be ad- 
ministered by the nose or rectum. With the view 
of alleviating the severity of the spasms the phar- 
macopoeia 1^ been ransacked, but the most ex- 
perienced observers are doubtful whether the couiae 
of the disease is in any way infiueneed by the use 
drugs. Opium, chloral hydrate, and bromide of 
potassium are most frequently emj^oyed, but curare, 
calabar bean, Indian hemp, belliulonna and manf 
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others have been used. The administration of chloro- 
form is indicated where the paroxysms are very violent 
and exhausting. Baccelli claims to have obtained 
excellent results by subcutaneous injection of car- 
bolic acid in 2-TCr-cent. solution. About 5 grains 
of carbolic acid are given per day divided into 
several doses to which | grain of morphine may be 
added. 

The antitoxin- treatment of tetanus has hardly 
fulfilled the high expectations that were originally 
formed of it. As a prophylactic it has been proved, 
especially in veterinary practice where it has been 
used under test-conditions, to be almost infallible. 
Thus Nocard has collected the results obtained 
during twenty-two months by sixty-three veterinary 
surgeons who used preventive injections before 
operations such as castration, &c., in 2,300 animals, 
or after wounds in 400 animals. The cases both 
operative and traumatic they selected from those in 
which from their experience they knew that tetanus 
was liable to occur. Not one of these 2,700 
animals died of tetanus, whereas the same observers 
recorded during the same period 259 cases of 
tetanus in untreated animals. 

fn the treatment of declared cases, however, both 
in man and in the lower animals, the bulk of 
opinion can hardly be said to be so favourable. 
The reason for the failure in many cases is due to 
the fact that the disease can be recognised only 
when the toxin has already seriously injured the 
nerve-cells. Though the antitoxin fails to remedy 
this injury, there is no doubt that it neutralises the 
toxin which is being elaborated and is entering the 
blood. 

It ought to be administered in large doses on the 
very first symptoms appearing j and to give it, as 
has often been done, in small doses or as a last 
resort is to court failure. Neglect of these two re- 
quirements has been the cause of much of the dis- 
credit into which the treatment has fallen. One 
hundred c.cm. of the serum should be at once in- 
jected, and this repeated on the second and third 
days, and even if the case appears to be progressing 
favourably another injection ought to be given ten 
to fourteen days after the first. Even allowing that 
the results have fallen short of the original antici- 
pation, the statistics tend to show that in cases 
treated with antitoxin the mortality is lower than in 
cases treated by the older meth^s. Hewlett in 
1895 out of 50 cases found a mortality of 32 per 
cent. More recently Koehler dealing with statistics 
of 96 cases treated by antitoxin found the death- 
rate to be only 34*4 per cent. ; of the cases with an 
incubation under ten days the mortality was 43-8 
per cent. ; when the incubation was longer than 
that the mortality was only 18 •$ per cent. The 
favourable results obtained by Roux and Bonel 
from intracerebral injection of antitoxin in animals 
in which tetanic symptoms had already appeared 
has led to the treatment by this method of a number 
of ca^s of tetanus in the human subject. A small 
hole is drilled with an Archimedean drill through 
the skull just in front of the motor areas, and the 
needle of the syringe, which is 2 inches in length 
and blunt-pointi, is inserted through the trephinc- 
hole and pushed its whole length into the ordn- 
aobstance. 2\ c.cm. are injected very slowly into 
each side. Under strict asepsis the operation is 
well tolerated. 

The writer has before him the results in 27 ^»sc8 
tffeatied by this method ; y-cases recovered, 20 died ; 


a mortality of 747 percent. The results, therefore, 
have not been encouraging. 

Summary.— The most hopeful line of treatment 
consists in (i) the subcutaneous injection of large 
doses of antitoxin as described; (2) excision and 
antiseptic treatment of the focus of infection ; 
(3) the use of chloral hydrate in large doses, or 
chloroform to restrain the violence of the paroxysms. 
See Serum-Therapeutics. 

George Dean. 

TETANY.— Synon. : Tetanilla\ Idiopathic 
Muscular Spasm; Fr. Titanos Intermittent'^ Ger. 
Tetanie. 

Tetany is a neurosis described originally by Dance 
in 1831, and more or less fully since under many 
names, especially in France. It is probably much 
more common in that country than in England, 
where it is very rarely met with. It is mostly a 
comparatively trivial and temporary malady. 

^Etiology. —Tetany is associated with no re- 
cognised organic changes in any part of the nervous 
system ; and much uncertainty prevails in regard to 
its causation. Apart from rickets it occurs mostly 
between the ages of fifteen and thirty years, though it 
may show itself in older people, as well as in children 
and in infants. It occurs in either sex, but is more 
common among females. Persons of a neurotic 
temperament, or those whose constitutions have been 
disturbed or weakened from many causes, are spe- 
cially liable. Rickets, teething, the establishment 
of menstruation, chronic diarrhoea, lactation, and 
the state of convalescence from many acute dise^es, 
are all conditions which predispose to this affection ; 
while exposure to cold and emotional disturbance 
seem to act as the most common exciting causes. 

Symptoms.— T he morbid manifestations of tetany 
consist, in the main, of tonic spasms, frequently re- 
curring for brief periods in one or other part of the 
body, painful in character, and unaccompanied by 
loss 01 consciousness. The attacks in different in- 
dividuals vary widely, the spasms being sonietimes 
quite local, sometimes involving many different 
regions of the body. 

In the slighter kinds of attack, a numbness and 
tingling is felt in the fingers and toes, which speedily 
become fixed in tonic spasm. As the spasms 
strengthen, they may extend to higher parts of the 
limb and become painful. The fingers are drawn 
together and slightly flexed, the thumb is bent into 
the palm, and me wrist slightly flexed. The toes 
also are drawn together and towards the sole, the 
big toe being drawn under them. The dorsum of 
the foot is arched, and the heel pulled up, while 
the leg and thigh are more or less rigidly extended. 
One or more of the limbs may be affected in this 
way ; or if all are implicated, it may be simulta- 
neously or successively. This condition of things 
lasts for a few minutes, or even for an hour or two, 
accompanied often by severe pain along the nerve- 
trunks, and by some diminution of sensibility in the 
parts affected. When the attack is about to termi- 
nate formication sets in, as at the commencement of 
the spasm. After variable intervals the attacks are 
renewed, it may be in an hour or two, or only after 
several days. Such paroxysms may be frequent 
during several months j and, according to Trousseau, 
so long as a tendency to recunence of the spasms 
exists, they may always be excited anew by simply 
tapiung or < compressm^ the affected parts, either in 
the course of their principal nerve-trunks, or over their 
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blood-vessels, so as to impede the venous or artenal 
circulation ’ {foetal irritabthty)* On the other hand, 
the application of cold to the parts affected frequently 
arrests the spasms for a time. 

In the more severe forms of tetaiw^ the attacks 
may begin in the manner above indicated in the 
upper extremities, next in the flower extremities, 
and then, while diminishing in the parts first affected, 
the spasms may extend more or less generally to the 
muscles of the trunk The contractions are in- 
variably more or less painful The spasms may 
even spread to the facial muscles, so that the jaws 
may be firmly clenched, and speech greatly embar- 
rassed. If the muscles of the larynx are involved, 
as well as those of the chest and abdomen, extreme 
dyspnoea may be induced Still there is no loss of 
consciousness. These attacks may be of brief dura- 
tion, or they may be extreme in degree, long- 
continued, and frequently repeated. In these latter 
severe cases there is slight elevation of temperature, 
with greatly quickened pulse, and a furred tongue 
After some weeks or months the paroxysms usually 
become less severe and less frequent, and finally 
cease altogether 

Diagnosis. — The diagnosis must be based upon 
the progressive character of the attacks ; upon the 
Fact that they begin in the upper and lower ex- 
tremities, and after a time completely intermit; 
upon the absence of all loss of consciousness during 
tlw attack , and upon the fact of the possibility of 
re-inducing the paroxysms by pressure upon the 
nerves or vessels of the parts affected. These cha- 
racters will suffice to distinguish the affection from 
tetanus, epilepsy, and hysteria 

Prognosis. — The prognosis is usually favourable, 
the complaint gradually subsiding after a few months 
Still, in very exceptional cases, the patient may die 
asphyxiated during one of the extremely severe 
attacks. 

Treatment. — The treatment of tetany should in 
the mam be directed to the improvement of the 
patient's general health, and the diminution of all 
debilitating conditions or causes of irritation. At 
the same time, we must endeavour to lessen the 
general mobility of the nervous system, by seeing 
&at the patient obtains regular and sound sleep, as 
well as by the administration of one or other of the 
bromides in suitable doses, in combination with 
valerian, musk, conium, or other antispasmodic 
remedies 

H. Charlton Bastian. 

THALAMUS OPTICUS, Lesions of. — 
Synon Fr Maladies des Couches Opttqtees } Gtt, 
Krankheiten der Sehhti^el 

Introduction. — Diseases of the optic thalamus 
vary in their symptomatology, according as the 
lesion IS strictly limited to the ganglion itself, or 
implicates also neighbouring structures. 

In the former case it is apparently well established 
by numerous recorded cases that lesions, such as 
apoplectic cysts or areas of softening, may exist with- 
out producing any discoverable symptoms, in the 
domain of either motility or sensibility, general or 
Bpcial. This IS more particukrly the case when 
the lesions occupy the convexity or ventricular 
aspect of the (^tic thalamus. 

But more frequently diseases affecting the optic 
thalamus impheate also, directly or indirectly, the 
corpus striatum, internal ca^le, crus cerebri, or 
corpora quadrigemina. Owing to the community 
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of vascular supply between the corpus striatum and 
optic thalamus through the optico-striate artenes of 
Duret, embolism or rupture of these vessels leads 
to conjoint destruction, more or less extensive, of 
both ganglia, as well as rupture of, or pressure on, 
the fibres of the mtenud capsule. A haemorrhage 
or embolism in this region produces hemiplegia of 
the opposite side of the body But that the hemi- 
plegia IS not necessanly due to the lesion of the optic 
thalamus is clear from the fact that such lesions may 
exist without any motor paralysis whatever It is^ 
therefore, more logical to attribute motor paralpis, 
when it does occur in connection with lesions of the 
optic thalamus, to imphcation, direct or indirect, 
of the motor fibres of the internal capsule. 

Localising Phenomena — It is a question 
whether, apart from considerations as to causation, 
there are any symptoms specially characteristic of 
haemorrhages in the region of the optic thalamus. 

It has been stated, and there is considerable 
clinical evidence to show, that lesions of the opdc 
thalamus are characterised by paralysis of the 
emotional movements of the face, as m laughing and 
crying , while the voluntary movements, as in 
showing the teeth, are unaffected, or only to a si ght 
extent. The evidence on this point is somei^nat 
conflicting, so that the relation of the optic thala- 
mus to the emotional movements has not yet been 
satisfactorily established. 

The occurrence of anaesthesia on the paralysed 
side IS more aonstant and more enduring when the 
lesion invades the optic thalamus and its neighbour- 
hood than when it is confined to the ganglia of the 
corpus striatum. This is owing to the fact that the 
posterior fibres of the internal capsule are directly 
injured, and not merely pressed on, as m the latter 
case The anaesthesia may mvolve the special 
senses as well as common sensibihty, but more 
frequently the tactile sensibility only is distmctly 
impaired The reflex cutaneous excitability is al^ 
greatly diminished, as has been shown by Cnchton 
Browne. The paralysed limbs are frequently also 
affected with unsteadiness, tremors, or chorea-Iike 
spasms, intensified on vohtional efforts. This 
affection, itxmtd.post-hemtplegtc chorea^ is generally, 
if not invariably, associated with a greater or less 
degree of impairment of sensibility in the affected 
limbs. It IS doubtful how much, if anything, can 
be assigned to the lesion of the optic thalamus itself 
in the causation of these symptoms. But for re- 
gional diagnostic purposes they may be regarded as 
significant of lesion of the optic thalamus and its 
immediate neighbourhood. When the lesion m- 
volves only the posterior fibres of the internal cap- 
sule, lying external to the optic thalamus, the result 
is hemianaesthesia, general and special, of the 
opposite side of the body. The pow(r of move- 
ment may not be apparently affected If it be, the 
leg IS, in general, relatively more affected than the 
arm But, though the motility is retained, the 
muscular sense is lost, so that the patient is unfime 
of the state of contraction of the muscles or the 
position of the limb, and requires the aid of vision 
in aiding its movements. 

Cases have been recorded which render it in the 
highest degree probable that lesions of the posterior 
aspect of me opdc thalamus, and region or the cor^ 
pora geniculata, cause hemianopsia towards die side 
oppoSte the ledon, from paralysis of both tetinae on 
the corresponding side. In an experimental de- 
struction of the poWinar thalaini in a mohki^t 
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there was found temporary total blindness of the 
opposite eye and hemianopsia in that on the same 
side. This observation taken in association with 
the fact that there is an obvious anatomical relation 
between the fibres of the optic tract and thalamus 
on the one hand, and of the occipital lobe and the 
pulvinar on the other, would point to a close con- 
nection between the optic thalamus and the sense 
of sight. The facts of secondary degenerations also 
show that a large number of ascending bulbar and 
piontine tracts, including probably those of common 
sensation, enter the optic thalamus before being 
transmitted to the cerebral cortex. Hence the 
symptoms which have been found to follow destruc- 
tion of the optic thalamus by disease may be due 
to direct interference with the functions of this 
ganglion. On the other hand, it is clearly difficult to 
exclude some implication, direct or indirect, of the 
adjacent internal capsule. Therefore hemianopsia 
alone, without other symptoms, cannot be taken as 
absolutely diagnostic of lesion of the posterior aspect 
of the optic thalamus. Conjoined with affection of 
the other forms of sensibility, however, it points to 
lesion in this region. 

Tumours of the optic thalamus, in addition to the 
general symptoms of intracranial growths (though 
sometimes these even seem to have been wanting), 
produce either no special symptoms, or such a 
variety as to render the regional diagnosis very 
uncertain or altogether impossible. The symptoms 
may be those indicative of lesion of the internal cap- 
sule, both its motor and sensory strands ; or they 
may be such as have been observed in connection 
with lesions of the corpora quadrigemina. 

A direct relation between lesion of the optic 
thalamus and the production of pyrexia has been 
maintained by some observers (Hale White, Ott.). 
Many experimental facts and numerous recorded 
cases, however, show that there is no constant rela- 
tion ^tween changes in temperature and lesions of 
the optic thalamus. D. Ferrier. 

W. A. Turner. 

THANET, Isle of. In Kent.-A dry, bright, 
bracing, marine climate. Principal resorts : Mar- 
gate, Ramsgate, and Broadstairs. Sie Climate, 
Treatment of Disease by. 

THERMOMETER, Clinical {Q 4 ptun, heat; 
and tiirpoVf a measure). — Synon. ; Fr. Thermo- 
mitre ; Ger. Thermometer, 

Definition. — An instrument for measuring 
different degrees of heat or cold of the human 
body. 

Description.— Clinical thermometers used in 
Great Britain and in the United States are gra- 
duated with Fahrenheit s scale, whereas on the 
Continent of Europe the Centigrade or Celsius 
scale is now everywhere used for medical and 
scientific purposes, the Riaumur scale falling more 
and more out of use. The difference between these 
three scales is this, that in the Centigrade and 
Reaumur scales the melting-point of ice is marked 
Eero, and the boiling-point of water (or rather the 
heat of the steam of water boiling at an atmo- 
spheric pressure eoptl to 29*92 inches of mercury) 
marked loo® and to® respectively ; while Fahren- 
heit marked the former 32® and the latter 212®. 
Therefore 180 degrees of the Fahrenheit scale arc 
equal to Koo degrees Centigrade and 80 degrees 
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Reaumur ; and the relation of the three scales to 
each -other is as follows : — 

F. C. R. 

9:554 

One degree of F. =g C. or J R. ; one degree 
C. =fF. 

In converting degrees of the Fahrenheit scale 
into Centigrade degrees, it must, however, be borne 
in mind that zero of the C. scale corresponds to ^2 
of the F. scale ; 32 must therefore be deducted in 
converting a certain degree of the F. scale into the 
corresponding degree of the C. scale, and 32 must 
be added when C. degrees are to be expressed by 
the corresponding degrees of F. The formulse for 
these conversions are, therefore : — 

X deg. F. = (jp ~ 32) X I deg. C. 

X deg. C. = (jr X I) + 32 deg. F. 

For instance : — 

99*5 F. = ( 99 *s- 32 )x| = 67 * 5 xf = 37 *s C 

39 C. = (39 5) + 32 = 70*2 + 32 = 102 *2 F, 

It will be convenient, for quick reference, to 
give the corresponding degrees of the Fahrenheit 
and Centigrade scales within the range with which 
human physiology and pathology are concerned. 


side by side 
F. 

c. 

F. 

c. 

95*0 

35-0 

104-0 

40*0 

96*0 

35-55 

104*9 

40-5 

96*8 

36-0 

105 -o 

40*55 

97*0 

36 'H 

105*8 

41*0 

98*0 

36-66 

io6‘0 

41*11 

98*6 

37 ’o 

106-7 

41 * 5 ^ 

99'0 

37*22 

107-0 

41*66 

99-5 

37*5 

107-6 

42*0 

100*0 

37-77 

io8-o 

42*22 

100*4 

38-0 

io8*5 

42*5 

101*0 

38*33 

109-0 

42*77 

101*3 

38*5 

109*4 

43-0 

102-0 

38*88 

110*0 

43-33 

102*2 

390 

111*2 

44-0 

103*0 

39*44 

II 2 -I 

44*5 

103*1 

39*5 

II3-O 

45*0 


In thermometers for clinical use the degrees on 
the scale ought to be divided into fifths. Thermo- 
meters ought to be carefully compared from time to 
time with a standard instrument, as they are liable, 
after a certain time, to give abnormally high indica- 
tions owing to the bulb gradually contracting a little. 
In England thermometers may be sent for com- 
parison with a standard instrument to the Kew Ob- 
servatory ; in Germany to the Imperial Physico- 
Technical Institute, Sect. II., at Charlottenburg, 
near Berlin. 

Of great convenience for clinical use has been 
the introduction of self-registering mercurial maxi- 
mum thermometers. Casella was the £rst maker 
who constructed a registering clinical thermometer, 
by introducing a small quantity of air into the tube, 
and thereby separating a small part of the mer- 
curial column from the rest. Instruments are now 
made in which the index-~that is, the small sepa- 
rated part of the^ mercurial column— is prevented 
from falling back into the bulb, or in which an index 
is only formed each time the mercury rises out of 
Uie bulb. In using an instrument of this kind, the 
index, it need hardly be said, must be careftdly 
shaken down below 95® or 90° before the thermo- 
meter is applied to the patient. 
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Another principle has been followed in the con* 
struction of very sensitive instruments for special 
researches on temperature, namely, that of the 
thermo-electric apparatus The electric current 
that is produced in a circuit composed of two dif- 
ferent metals when their point of contact assumes a 
different temperature from that of the other ends, 
or again, as nrst observed by Svanberg, the changes 
that a galvanic current shows when the resistance of 
a part of the circuit is altered by a change of tem- 
perature acting on it, can be measured by a gal* 
vanometer enclosed in the circuit. Gavarret, 
Heidenhain, and other physiologists have used the 
thermo-electric pile in physiological investigations 
in animals J S. Lombard, Hankel, Kunkel, and 
others, have applied it to observations in man. 
More recently a convenient form of thermo-electric 
apparatus for clinical purposes has been devised by 
Redard The apparatus, constructed on the last- 
mentioned principle by O. W. Siemens, for measur- 
ing deep-sea temperatures, might also easily be 
adapted for clinical purposes 

A self-registering apparatus for continuous obser- 
vations, on the principle of an air-thermometer, has 
been constructed by Marey; and an instrument 
automatically registering the changes of temperature 
on the surface of the body during a certain time 
was devised by W. D Bowkett. A very neat little 
metal thermometer in the shape of a small watch, 
showing the movements of a ‘ Bourdon tube,’ 
which are caused by variations of temj>erature, by 
the hand moving on the watch-face, has been con- 
structed by Immisch This can be placed in the 
axilla or between any folds of the skin, on the 
surface of the body or inside the mouth, and will 
correctly indicate the temperature. By a special 
arrangement the hand can be fixed before removing 
the instrument, which then acts as a maximum 
thermometer But, although convenient for iso- 
lated observations and under special circumstances. 
It is less cleanly, and cannot for general clinical 
purposes compare with the ordinary glass ther- 
mometer, which, it need hardly be said, it surpasses 
in solidity 

For measuring surface-temperatures, mercunal 
thermometers of special shape, namely, a long 
cylindrical bulb coiled up in one plane at a right 
angle to the stem, have also been constructed. A 
thermo-electrical apparatus, or Bowkett’s or Im- 
misch’s instruments, are, however, more sensitive 
and more convenient for that purpose. 

Applications of the Tnermometep.— 
The object we generally have in view with clinical 
thermometry being to examine as nearly as possible 
the temperature in the interior of the body, or the 
blood-heat, which is less variable than that of the 
surface (saa Temperature), the localities most 
suitable for applying the thermometer would be the 
natural cavities, or the openings by which a ther- 
mometer might be introduced to a certain depth 
into the interior of the body. In the rectum, 
vagina, or bladder, the temperature is not subject 
to the ordinary changes acting from without, and 
the time required for taking an observation with 
the thermometer in any of these localities would be 
only such as is necessary for raising the temperature 
of the merely to that of the surrounding mucous 
membrane Tnis time might be matenally shortened 
by previously heating the thermometer to a degree 
a little below or above that to be expected in the 
body. With this preliminary measure an observa- 


tion of the temperature in the rectum or vagina will 
not take more than half a minute. 

The case is very di6ferent if we take the tempera- 
ture in a cavity of the body which is not always 
closed, such as the mouth ; or m the axilla, which 
can be formed into a clos^ cavity only by placing 
the arm closely against the chest. Here, quite 
independently of the sensitiveness of the ther- 
mometer, the time required for an observation is 
much longer, because the temjperature of the mucous 
membrane of the mouth, or of the skin of the axilla, 
begins Itself slowly to nse after the closing of these 
cavities, until it is raised to that of the deeper 
tissues which are not exposed to the loss of heat 
from without Whereas nine to eleven minutes on 
an average are required for an observation of the 
temperature in the mouth, ten to twenty-fomr may 
be necessary for the mercury to become stationary 
in the axilla The time varies also according to 
the state of the general circulation. It will be 
found much longer in persons with a weak circula- 
tion, for instance in a case of heart-disease, than in 
the case of a vigorous patient with a good circula- 
tion and with febrile heat It is evident that, as 
was first pointed out by Liebermeister, the time for 
an observation in the mouth or axilla can be 
materially shortened, not so much by previously 
heating the thermometer, as by, previously to the 
introduction of the latter, keeping the mouth or 
axilla closed for ten to fifteen minutes These 
cavities will then have assumed a steady tempera- 
ture, and the time required for the observation will 
only be that necessary for raising the temperature 
of the mercury and the glass to the temperature of 
the surrounding parts. It is, therefore, a good plan, 
if the patient had been lying on one side, to turn 
him over to the other, or to make him lie on one 
side for a time before the thermometer is intro- 
duced, and then to place the thermometer in that 
axilla which had been closed b^ the position of the 
patient If the skin of the axilla be very wet with 
perspiration, it ought to be wip>ed dry before apply- 
ing the thermometer 

For practical purposes the rule generally recom- 
mended in observations being taken in the axilla, 
to leave the thermometer until the mercury has 
remained stationary for five minutes — a rule which 
naturally applies to self-registering no less than to 
ordinary thermometers — secures sufi&cient accuracy ; 
and this rule should be given to nurses and atten- 
dants to whom the observations are left. Es- 
pecially in obscure cases, in which much depends 
upon the discovery of even a trifling elevation 
of the temperature above the normal standard, 
which may be of great importance for diagnosis, 
this precaution ought never to be omitted ; and 
for observations requiring scientific accuracy, as, 
for instance, when the effect of some drug on 'the 
temperature of the body is being studied, the ob- 
servations ought to be made by die physician him- 
self. ^ 

For vanous reasons the axilla is the locaEty 
most suitable, and therefore generally used, fwr 
thermometneal observations. In vei7 young or 
restless children, however, as well as in very 
emaciated adults, axilla^ observations would be- 
come untrustworthy. In such cases, or where 
patients are in an insensible state, or under spec^ 
arcumstances— for instance,^ when a great diver- 
gence exists between the axillary and the internal 
temperature, or when doubts arise as to the 
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correctness of an axillary observation— the ijeo- 
turn, or the vagina, may be used for applying 
the thermometer, and with a self-registering ther- 
mometer this can be done without unnecessarily 
uncovering the patient. In using the rectum, 
great care must he taken not to let a small in- 
strument slip into it, and in restless children t6 
prevent the instrument from being broken. This 
IS best prevented by placing the patient on his 
side, and while the thermometer is kept in situ 
with one hand, letting the other one rest on the 
hip of the patient, in order to be able at once to 
arrest any turning movement which he might 
happen to make. The thermometer ought to be 
introduced about two inches deep into the rectum ; 
and may, before being taken out, be gently pushed 
forward a little more, in order to bring the bulb in 
contact with a fresh part of the mucous membrane, 
which has not been cooled by the thermometer. 
When large masses of faeces fill the rectum, the 
thermometer passing into them may indicate a 
somewhat lower temperature than when in contact 
with the mucous membrane. 

Other places of application, such as the in 
guinal fold, or the fold of skin between the thumb 
and the second metacarpus, may be used for special, 
but are quite unsuitable for general, clinical pur- 
poses. The clinical thermometer ought always to 
be carefully washed after being used. 

Thermometrlcal Records.— It is extremely 
useful to register on a chart the thermometrical ob- 
servations in a case of disease, and to connect the 
marks by^ lines ; the curves which are thus formed 
being quite typical in many diseases. On the 
same chart may be entered, also by marks and 
lines, or otherwise, the numbers of the pulse and 
respirations, as well as remarks concerning other 
symptoms, or the treatment. For observations 
made wdth the thermometer, see Temperature. 

The use of the thermometer for estimating the 
temperature of rooms and especially of wards, 
is fully described in other appropriate articles. See 
Nursing the Sick j and Personal Health. 

C. G. H. Baumler. 

THIRD NERVE, Diseases of. — Introduc- 
tion. — The third nerve is purely motor in func- 
tion. It supplies the levator palpebrse superioris ; 
the superior, inferior, and internal recti ; the inferior 
oblique ; and the ciliar)' muscle with the sphincter 
of the iris. It arises from the surface of the crus 
cerebri by a series of fasciculi, proceeding from a 
prolonged nucleus of grey matter which lies beneath 
the hinder part of the floor of the third ventricle 
and the aqueduct of Sylvius, and is continuous be- 
hind with the nucleus for the fourth nerve. From 
the experiments of Hensen and Voelcker, and 
some limited facts observed in man, there seems to 
be a serial representation of the several functions of 
the nerves in this tract of matter. The an- 
terior portion innervates the ciliary muscle subser- 
ving accommodation ; next is the centre for the 
sphincter of the iris, through which contraction of 
the ppil is produced. &hind these centres for 
the internal muscles are, successively, those for 
the levator palpebrse and the rectus superior ; while 
that for the internal rectus is probably by the side 
of the latter ; fiirther back are centres for the in- 
fieriof rectus and inlfierior oblique, while behind the 
former is the centre for the superior oblique (fourrii 
lMSrvc>, associated in function with the inferior 
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rectus. It is probable that the series of separate 
roots of the third nerve corresponds to this series 
of centres and of functions. We do not yet know 
whether the associated actions in convergence, and 
those of the lateral movements of the two eyeballs, 
are arranged in this nucleus or in adjacent centres. 
The fibres for the internal rectus seem to pass up to 
the nucleus of the third nerve from that of tne sixth— 
at least those fibres for the internal rectus that are 
concerned in the' conjoined lateral moveihent. 

Symptoms. -^Morbid states of the third nerve are 
revealed by , Spasm, or ( 2 ) Paralysis in tlm 

muscles suppliei^y It, that is, those of the eyeban 
and the upper eyelid ; in the iris j and in the ciliary 
muscle. 

I. Spasm. — The functions of the fibres of the 
third nerve vary much, so as to render it equivalent 
to several nerves. Spasm is never met with at the 
same time in all the muscles supplied by it. Iso- 
lated muscles may be involved, especially the internal 
rectus, in conditions of irritation of the trunk and 
nucleus of the nerve, as in meningitis, and hysteria ; 
also in hypermetropia, and in paralysis of the 
antagonist-muscle. When extreme, the eyeball is 
turned inwards, and cannot be moved out. Clonic 
spasm of the muscles occurs in ‘ nystagmus,’ 
which may be present only during voluntary effort, 
or may be spontaneous. The elevator of the upper 
eyelid is occasionally spasmodically contracted, sp 
that the eye cannot be shut, but remains widely or 
partly open {lagophthalmos). Some degree of this 
elevation is common in exophthalmic goitre, and may 
occur alone, as a partial manifestation of a similar 
state. Slight contraction of this muscle occurs also 
in cases of long-continued paralysis of the orbicu- 
laris palpebrarum. Spasm of the levator may also 
be due, in rare cases, to peripheral irritation in the 
region of the fifth nerve ; it has been observed for 
several hours after the extraction of a tooth. 

Contraction of the sphincter of the iris produces 
diminution'of the pupil {myosis)^ sometimes to very 
small dimensions. It may result from irritation oi 
the trunk of the third nerve ; or from stimulation, 
central or reflex, of the nucleus ; or it may be 
secondary to paralysis of the dilatator fibres supplied 
by the sympathetic. It may result from excessive 
(associated) efforts at accommodation. It is, how- 
ever, most frequently met with in locomotor ataxy, 
and is associated with loss of reflex action to light. 
The condition is described more fully in the next 
section. Spasm of the ciliary muscle may result 
from the other causes of irritation of the nerve- 
trunk, or from excessive efforts at accommodatiou 
in hypermetropia. Its effect is to produce a fixed 
accommodation for near objects. 

Treatment.— The treatment of the central 
causes of overaction of the third nerve commonly 
resolves itself into that of the primary condition. 
Rest is important, and attempts to converge and 
accommodate should be, as far as possible, avoided. 
If no exciting cause can be discovered, the over- 
action should be reduced by sedatives, of which 
bromide of potassium is the safest. Sometimes 
belladonna may be added with advantage, but iti 
effect should be watched. It is needless to say that 
distinct errors of refraction should be corrected by 
glasses. When a peripheral source of reflex e**- 
citation can be ascertained its influence may be 
lessened by injections of morphine or cocaine. 
Functional over-action is often the expression of 
weakness, and needs nervine tonics in addition to 
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the other measures Countei'-irritation, in the 
region of the related sensory nerve, is frequently of 
great service in this as in most other forms of func- 
tional spasm< Persistent convergence in hystena 
can generally be removed by a smSl blister to each 
temple Atropine will overcome spasm of the 
sphincter pupillse or of the ciliary muscle The 
cold douche to the eyeball is useful in spasmodic 
lagophthalmos, but many cases of this affection are 
extremely obstinate. The treatment of the retarded 
descent of the lid occurring in exophthalmic goitre, 
and now and then met with as an related symptom 
<or combined only with a quick pulse), is that of 
this disease as a whole. 

2. Paralysis —iETiOLOGY. —The commonest 
cause of paralysis of the third nerve is some affec- 
tion of Its trunk as it passes through the membranes 
at the base of the brain, through the orbital fissure, 
or along the orbit ; due either to rheumatic inflam- 
mation of the nerve-sheath, to syphilitic inflamma- 
tion of the nerve or membranes, or to injuries of 
vanous kinds Less frequent causes are acute 
lesions — haemorrhage, softening, inflammation — m 

the nucleus of the nerve, or at the inner part of the 
crus cerebri through which the fibres pass and from 
which they emerge ; compression of this part by an 
aneurysm or a growth in the interpeduncular space ; 
basal meningitis ; and aneurysm of the termination 
of the internal carotid A syphilitic growth, on the 
nerve or near it, may compress the fibres Para- 
lysis is also met with as a result of diphtheria and 
in association with disease of the spinal cord, espe- 
cially locomotor ataxy It occurs also, in rare cases, 
as part of multiple neuritis, after diphtheria and 
other acute specific diseases, and from some toxic 
influences Sudden palsy of a branch, occurring 
during effort or cough, is probably due to an extra- 
vasation into the sheath of the nerve 

Two peculiar causal varieties deserve mention 
In relap stng palsy the nerve on one side becomes 
paralysed subacutely, the whole, or more commonly 
some, of Its branches suffering , it recovers imper- 
fectly ; and then the other nerve becomes similarly 
affected. Afterwards the palsy of the first returns, 
and some permanent affection of both nerves re- 
mains This form is met with in the subjects of 
old syphilis. Ptnodteal or recurring palsy is a 
peculiar variety, perhaps allied to megrim, in 
which transient palsy of the third nerve occurs at 
intervals during many years, sometimes even from 
childhood up to adult life , each attack being com- 
pletely recovered from 

Occasionally all the muscles supplied by the third 
nerve become paralysed, together with the other 
orbital muscles — ‘ ophthalmoplegia externa ’—from 
degeneration of the nuclei of these nerves; and 
hence it is also termed ‘chronic nuclefir palsy.* 
This IS due to alterations in the grey matter similar 
to those which, in the spinal cord, give rise to 
progressive muscular atro^y. It is met with in 
association with tabes, and also alone ; and in both 
cases is most common in the subjects of syphilis, 
being met with m both the acquired and inherited 
forms 

Symptoms ^Paraljrsis may affect some or all of 
the fibres of the third nerve. When complete, the 
upper eyelid is dropped and cannot be raised, and 
the eye can be movea only outwards, or also a little 
downwards ; after a short time it constantly deviates 
outwards. The pupil is in a mid-state between con- 
traction and dilatation, and cannot be made to con* 
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tract by light ; power of accommodation in the eye 
18 lost, omng to paralysis of the cihary muscle. 

Each muscle supidied by the nerve may be para- 
lysed separately, 07 an affection of its sf^cii^ 
branch of the nerve after it leaves the mam trunk. 

When the levator palpebrse supenoris is affected, 
ptosiSf or drooping of the eyelid, alone results It 
IS seldom an isolated sjnnptom of disease of the 
third nerve, since the branch to the levator is seldom 
alone affected ; but it occurs, with palsy of the 
associated superior rectus, from limited disease of 
the nucleus, and may then be bilateral It is met 
with in partial disease of the nerve, whatever be 
Its cause It is also congenital. A form of ‘ morn- 
ing ptosis ’ sometimes occurs, owing to a difficulty 
in raising the lids on first waling. In hystena, 
ptosis may be simulated by slight contraction of the 
orbicularis, a mechanism which becomes distinct if 
contraction of the occipito- frontalis is induced by 
making the patient look up. 

Paralysis of one of the three straight muscles 
supplied by the third nerve is indicated by sjnn- 
ptoms which occur chiefly during movements in 
which the paralysed muscle is needed ; they are the 
senes of symptoms that result from paralysis of any 
ocular muscle, and which are elsewhere described 
in detail —limitation of movement, pnmary devia- 
tion, strabismus, secondaiy deviation of the un- 
affected eye, diplopia, erroneous projection of the 
field of vision, and often vertigo as the result of the 
last See p 1065 

In paralysis of the sphincter indis, the elasticity 
of the structure maintains the pupil at middle size, 
and It can be further dilated by atropine, but all 
power of contraction beyond that degree is lost. 
When the ciliary muscle is paralysed, tfc power of 
accommodation is lost, the far point of vision 
remains the same, but the near point is rendered 
much more distant 

The remarkable loss of reflex action of the iris 
which occurs in association with locomotor ataxy 
IS often accompanied by myosis. Then, the pupil 
does not dilate on stimulation of the skin (Erb) 
When the pupil is not small, this reflex dilatation 
is usually preserved. In loss of the light-reflex the 
contraction on accommodation and convergence is 
often preserved (Argyll-Robertson) Sometimes 
this IS also lost, the ciliary muscle being completely 
paralysed — the ‘ ophthalmoplegia intema * of Hutch- 
inson Power of accommodation may be lost 
although the pupil still contracts on an effort at 
accommodation. These symptoms also occur m 
cases of old syphilis, apart from spinal disease. 
They probably then depend on limited degeneration 
in the nuclei of the third nerve, the result of the 
more limited action of a post-syphilitic toxin. 

Diagnosis. — Paralysis of the third nerve is gene- 
rally obvious , only the slighter pahy of separate 
branches supplying the ocular muscles is sometimes 
not easy to recognise ; and for this purpose, a careful 
examination of the double images is often necessaiy. 
The diagnosis of the cause is less easy, Rheuthifu^c' 
paralysis succeeds exposure to cold, and is often 
attended by much pam, but it is rare ; in syphilis 
other cranial nerves are often affected mdependentl^ 7 
in meningeal and spinal disease there are the re- 
spective distinctive symptoms; in organic disease 
of the crus there is hemiplegia of the opposite ^de, 
coincident in onset with the afi^tion of the thkd 
nerve ; in interpeduncular disease the affecdoe df 
the third nerve may precede the hem^egiai bcfH 



THIRD NERVE 


THOMSEN’S DISEASE 


1696 

both third nerves commonly suffer. After diph- 
theria the ciliary muscle is usually alone affected. 
In the pseudo-ptosis of hysteria, the contraction of 
the orbicularis can be rendered evident by making 
the patient try to look up ; the contraction of the 
levator has to be counteracted by conspicuous con- 
traction of the orbicularis. 

Prognosis. — When due to cold or to recent 
syphilitic mischief, or occurring after diphtheria, 
the prognosis of paralysis of the third nerve is good 
if proper treatment can be secured. In cases of 
organic cerebral disease it is subordinated to that of 
its cause. In association with spinal disease the 
ultimate prognosis is unfavourable, for, although 
the early attacks are usually recovered from, the 
affection often recurs, and each recurrence leaves 
some residue. As a general rule, however, the 
prognosis must be guided by the nature of the 
morbid process on which the palsy depends, the 
extent to which this can be influenced by treat- 
ment, and the duration of the changes in the 
nerve-elements on which the symptoms directly 
depend. 

TREATMENT. —In rheumatic paralysis of the 
third nerve from cold, hot fomentations in the early 
stages and afterwards counter-irritation by blisters 
to the temple, with an alkaline diuretic or sali- 
cylates, should be employed. In all forms of acute 
or subacute inflammation it is wise to give small 
repeated doses of mercury. Subsetjuently tonics 
are the most useful. When the palsy is of syphilitic 
origin, iodide of potassium usually suffices to effect 
a cure. If associated with spinal mischief, strych- 
nine, iron, and arsenic are occasionally of some 
service. In intracranial disease— tumour, aneurysm, 
or meningitis — the treatment is that of its cause. 
After diphtheria tonics are alone necessary ; it is 
indeed a merely subordinate symptom in most cases. 
In paralysis of the sphincter pupillae and ciliary 
muscle, occasional instillation of a small quantity of 
solution of eserine is said to do good, by stimulating 
locally the paralysed fibres, and also to be bene- 
ficial in affections of other branches of the nerve. 
In the paralysis of the ocular muscles electricity has 
been recommended, but is practically useless, 
whether an attempt is made to apply it directly or 
whether applied indirectly as to the temple or 
forehead. The only ‘ satisTactory ’ results of electrical 
treatment have been in syphilitic cases in which 
iodide of potassium was also given. 

W. R, Gowers. 

THIRST. — Synon. : Fr. Soif\ Ger, Durst , — 
Thirst is a sensation indicating a necessity on the 
part of the system for an increased supply of water, 
as appetite shows there is a need for the introduc- 
tion of food. Although the sensation is referred to 
the back of the throat, it is not a purely local feel- 
ing, as is proved by the fact, well known to physio- 
logists, that it cannot be allayed by the swallowing 
of water, unless the fluid reach the stomach and be 
absorbed. It is always present in febrile disorders, 
an increased supply of liquid being required both 
to reduce the heat, by promoting the evaporation of 
moisture from the skin and lungs, and also to wash 
away the products of the increased tissue-changes 
that accompany these complaints. In like manner 
it is always present when muc|i fluid has been 
abstracted from the system; thus, it shows itself 
after all surgical operations attended by hwmor- 
rfiage. It is a prominent symptom in cholera and 


diarrhoea, in which diseases large quantities of 
serum are rapidly removed from the gastro-intes- 
tinal circulation, and equally so in diabetes mellitus, 
where fluid is largely excreted along with sugar by 
the urinary organs. A craving for cold and acid 
drinks presents itself in acute gastritis, the intensity 
of the thirst being perhaps due to the incessant 
vomiting, which prevents fluids remaining long 
enough m the stomach to be absorbed. In chronic 
gastritis thirst is usually present, and is chiefly com- 
plained of towards evening. It forms a useful 
diagnostic sign between this disease and mere atonic 
dyspepsia. 

Treatment. — Thirst is relieved by the agents 
usually recognised as refrigerants, such as water, 
barley-water, toast and water, and similar drinks ; 
sucking small pieces of ice ; effervescing drinks ; 
freely diluted acid drinks, especially those made 
with vegetable acids or phosphoric mcid, alone or 
combined with a little aromatic bitter ; the juices 
of fruits, or these made into drinks. Care has often 
to be exercised in the employment of these appa- 
rently harmless agents, and their consumption has 
to be checked, otherwise patients will take them to 
excess, and may thus do themselves considerable 
injury. SAMUEL Fenwick. 

THOMSEN’S DISEASE.— This is also known 
as Myotonia Congenita, an unsuitable name because 
it is not always congenital. The name of transient 
myotonia has been suggested, but it is unlikely to 
displace the more familiar name of Thomsen’s dis- 
ease — a name depending upon the fact that the most 
complete description of it, and one of the earliest, 
has been given by a physician of that name, who is 
also the subject of the disease. Its most striking 
symptom is a rigidity of muscles which is set up 
on first attempting to use them. With repeated 
efforts the spasm is gradually overcome, and when 
the muscles originally at fault are once brought 
under voluntary control, their normal activity can 
be maintained without difficulty. 

The muscles most generally affected are those 
of the lower limbs. Sometimes, however, others 
suffer, e.g. those of the hands or jaws, and even 
the acts of mastication, swallowing, respiration, 
micturition, and defecation have been interfered 
with by spasm occurring in the muscles concerned 
in those acts. 

The disease usually manifests itself in childhood. 
It may do so in early infancy, while, on the other 
hand, its onset may be delayed until puberty or 
even later. As a rule it is a hereditary condition, 
and affects more than one member of the same 
family. Occasionally, however, isolated instances 
have been met with, without any indication of 
family affection. When it is slight in de^ee it may 
cause only slight inconvenience ; when it is severe 
the disability occasioned may constitute a very 
serious drawback to an active life. Its cause is pro- 
bably to be sought for in some inherited peculiarity 
in the muscular condition. The muscular fibres are 
found to be larger than usual and not so distinctly 
striated. 

The response of the muscles to an interrupted 
current is peculiar, the muscles when stimulated 
remaining unduly long in a condition of contraction 
— the stimulus, as it were, setting up a condition 
of spasm. A special name has been applied to this 
— ^^the myotonic reaction. A galvanic current ap- 
plied to the muscles is said to set up a series of 
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wave like contractions^ passing from the cathode to 
the anode. 

No treatment seems to be efiffcacious in over- 
coming the tendency to spasm, but Thomsen is of 
opinion that a life of activity tends to ameliorate 
the condition. James Taylor 

THORACIC ANEURYSM— Under this head 
are included aneurysms of (A) the Intra-Thoracic 
Aorta ; and (B) the Arteria Innominata. Aneurysms 
of the Pulmonary Artery are discussed on pp 262 
and 1357, and Aneurysms of the Heart and Cardiac 
Valves on pp 632 and 663. 

A Aneurysm of the Intra-Thoraolo 
Aorta — This may be most conveniently discussed 
in Its clinical aspects under two heads, namely 
(i) an6U}ystn of the aicky and (2) aneurysm of the 
descending thoracic aorta ; while the former may 
be subdivided into aneurysm of (a) the ascending, 
{^) the transverse, and {c) the descending portion 

Relative frequency — Of 76 cases analysed 
by Hayden, the seat of aneurysm, single or 
multiple, stated in the order of relative frequency, 
was as follows . Single ; ascending portion of arch, 
30, transverse portion, 17; descending thoracic 
aorta, lo; ascending and transverse portions of 
arch, 9 ; transverse and descending portions, 2 ; 
entire arch, 2 , descending portion, i , thoracico- 
abdominal aorta, i Multiple ascending portion 
of arch and descending thoracic aorta, 2 , ascending 
portion of arch and abdominal aorta, 2 

I Aneurysm of the Arch —The different 
parts of the arch of the aorta must be considered 
separately. 

{a) Ascending portion — Anatomical Charac- 
ters — Aneurysms arising from one of the sinuses 
of Valsalva rarely attain a size larger than that of a 
billiard-ball. They are saccular and not infrequently 
pedunculated, communicating with the aorta by 
a small orifice They further exhibit a remarkable 
tendency to descend in the progress of growth, in- 
volving in their course the heart or the root of the 
pulmonary artery. By their position they are shel- 
tered from direct influx from the ventricle, while 
they aie exposed to the maximum force of reflux from 
the aorta. When, however, the onfice is partially 
or entirely above the level of the valves, the main 
pressure sustained by the sac is that of efflux from 
the ventricle ; hence the direction of growth is up- 
wards Aneurysm of the portion of the vessel 
immediately above the level of the valves is es- 
pecially prone to advance towards the right side, 
forming a tumour visibly projecting, or detectable 
by palpation and percussion, in the vicinity of the 
right nipple. It may be fusiform or saccular, true 
or false , it usually attains a large size ; and, when 
fusiform, not infrequently extends over a great 
portion or even the whole of the arch. The Erec- 
tion of growth may, however, be backwards or to 
either side ; the aneurysm in its progress implicating 
the oesophagus, the pulmonary artery or one of its 
branches, the superior vena cava, or either auricle ; 
it is in such cases usually saccular, and of com- 
paratively small size. Aneurysms of the extra- 
pericardial portion of the ascending aorta usually 
tend forwards and upwards m the line of main 
blood -pressure, projecting at the right margin of 
the sternum alrave the fourth costal cartilage, and 
occasionallv likewise into the root of the neck, 
involving the arteria innominata. They may, how- 
ever, grow backwards and to the right, implicating 
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the right bronchus or lung, or the superior cava ; 
directly backwards, pressing upon the oesophagus 
or the bifurcation of the trachea; or,^ project^ 
mainly towards the left side, they may involve the 
left branch of the pulmonary artery, and the left 
bronchus or lung. 

Symptoms AND Signs. — Aneurysm of the sinuses 
IS rarely attended by very definite symptoms ; in- 
deed, only when it presents at the anterior wall of 
the chest. 

Owing to its position within the pericardium, 
and its close proximity to the heart, the symptoms 
produced by aneurysm in this situation may be 
readily confounded with structural or valvular 
disease of the heart itself. The acoustic s^ns are, 
for the purpose of diagnosis, no less indefinite; 
because, from the position of the aneurysm close to 
the orifice of the aorta, a murmur produced by it, 
whether of influx or of efflux, may be easily mis- 
taken for one of the same rhythm caused by ob- 
struction at the aortic orifice or inadequacy of the 
valves The difficulty of diagnosis is further in- 
creased by the usual co-existence of atheroma with 
dilatation of the first portion of the aorta, relative 
incompetency of the valves, and eccentnc hj^r- 
trophy of the left ventncle The ordinary sjnnptoms 
are those of palpitation and derangement of the 
rhythm of the heart, from affection of the cardiac 
plexus But the diseases just mentioned may, in 
the absence of aneurysm, give rise to similar phe- 
nomena The existence of venous stasis and con- 
gestion of the upper half of the body, viewed in 
conjunction with tumultuous and irregular action 
of the heart, and in the absence of discoverable 
cause of venous obstruction at a higher point in the 
chest, would, however, warrant the presumptive 
diagnosis of aneurysm at the root or the aorta, 
implicating the right auricle or the termination of 
the superior cava; and if with these symptoms 
were associated systolic murmur at the base, not 
transmitted in the course of the aorta, or a double 
murmur, a positive die^nosis to the above effect 
might be made Were the diastohc murmur pre- 
ceded by a distinct second sound, valvular in- 
adequacy from dilatation of the aorta, without 
valvular disease, would be thereby indicated, and 
the diagnosis of aneurysm pro tanto sustained. 
Symptoms of obstruction of both cavse, namely, 
general venous congestion and engorgement of the 
aver, would in the foregoing connection justify the 
special diagnosis of pressure upon the sinus of the 
right auricle. The symptoms of pressure upon the 
other chambers of the heart are those only of de- 
ranged rhythm and circulation, such as may be due 
to vanous causes inherent in the heart. Systohe 
murmur in the pulmonary artery may result from 
the pressure of an aneurysm on the root of that 
vessel. Communication of an aneurysm with one 
of the chambers of the heart is usually effected by 
an aperture not more than two to three lines in 
diameter. It is the result of progressive absorptii^, 
and the symptoms are scarcely to be distinguidi^ 
from those of antecedent pressure. The ]^ysical 
signs are more characteristic ; they consist m a l<Hid 
murmur, systolic or diastolic, of a 'boomiii^’ or 
* splashing * character, accompanied by thnU, ti«ce<^ 
able from the root of the aorta in the direction of 
abnormal influx, and not transmitted in any of ^ 
ordinary lines of valvular murmur. If two mnimnis 
exist, they are fused or converted into a c^^nous 
rumble. Sudden transfer of the seat of greatest 

SQ 
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intensity of such a murmur, from the aortic area to 
some other point of the pnecordia, would be con- 
clusive, not only as to the irruption of an aneurysm 
into one of the chambers of the heart, but likewise 
as to the date of its occurrence. The sac of an 
aneurysm in the situation of the aortic sinuses does 
not attain any considerable sire, as it usually 
bursts into the pericardium, thus causing sudden 
death. 

Aneurysm of the ascending aorta, external to the 
pericardium, is occasionally latent, but ordinarily it 
K characterised by very definite physical signs. A 
large fusiform aneurysm of this portion of the vessel, 
or one engaging the entire arch, equally expanded, 
not in contact with the anterior thoracic wall or 
pressing inconveniently upon any of .the adjacent 
organs, may be virtually latent ; exhibiting no sym- 
ptoms of aneurysm except vague neuralgic pains 
darting over the chest, shoulders, arms, and back, 
and no sign but exagjgerated double sound. Point- 
ing externally, or in persistent contact with the 
chest-wall, an aneurysm may be readily identified 
by the circumstance that it presents a second centre 
of pulsation and intensified sounds. The ordinary 
pulsation is systolic, expansile, and diffused (though 
not always equally) over the entire surface ; but a 
second and minor impulse of diastolic rhythm may 
likewise exist {diastolic shock). The former is in 
many cases accompanied by tactile thrill. The 
acoustic signs consist either in two sharply accen- 
tuated sounds, nearly alike in character, and cor- 
responding in rhythm to those of the heart ; or in a 
single or double murmur of blowing or ‘ booming ’ 
quality. There is likewise absolute dulness, with 
suppression of respiratory sounds and of vocal fre- 
mitusi to the extent of the tumour. 

Pressure upon the superior cava is characterised 
by venous congestion, limited to the upper half of 
the body: while actual communication with that 
vessel is evinced by cyanosis to the same extent ; 
extreme engorgement with pulsation of the jugular 
veins ; a buzzing systolic murmur ; and intense 
thrill, at the seat of communication and transmitted 
into the veins of the neck. According to Mahomed, 
in cases of arterio-venous aneurysm inspiration 
alters the characters of a sphygmogram, by diminish- 
ing the volume of blood in the artery. Pressure 
upon the main bronchus is indicated by diminished 
or suppressed respiration, with normal percussion- 
sound, in the corresponding lun^ ; and occasionally 
by ‘whiffing’ or ‘jerking’ inspiratory sound. 
Diminished respiration throughout either lung, with 
inequality as between its upper and lower portions, 
would indicate pressure, but unequal in degree, 
upon the primary bronchus and its superior secon- 
dary branch j while partial or complete suppression 
confined to the upper lobe would show that the 
auperior lobular branch was alone implicated. 
Pneumonia from occlusion of the pulmonary vessels, 
or from pressure upon the- pneumogastric or pul- 
monary plexuses, is a frequent result of the presence 
of an aneurysm. The consolidation of lung-sub- 
stance so produced is due to implication of the 
laryngeal and pharyngeal nerves. Bronchitis may 
likewise arise from mechanical irritation ; and where 
present may, in greater or less degree, mask the 
physical signs of aneurysm. The sudden irruption 
of an aneurysm into one of the bronchi is indicated ■ 
by copious discharge of florid blood from the mouth 
and nostrils, and is instantly fatal by syncope or 
asphyxia. An opening established into the pulmo- 


nary substance is followed by ‘ leakage ’ of blood, 
or repeated but limited hsemoptysis.^ Pressure upon 
the pulmonary artery is necessarily attended by 
engorgement of the right chambers of the heart, 
and general venous congestion ; and the establish- 
ment of an opening into that vessel, by sudden and 
urgent dyspnoea without spasm or stridor, extreme 
congestion of the lung, and haemoptysis. Death is 
rapid in such cases j but should an opportunity for 
physical exploration be afforded, a ‘ buzzing ’ sys- 
tolic hum might be detected in the second and third 
left intercostal spaces, close to the sternum. Pres- 
sure upon the oesophagus is less common than in the 
case of aneurysms arising from other parts of the 
aorta. It is indicated by dysphagia, referred by the 
patient to a corresponding point of the chest. Dys- 
phagia due to the pressure of an aneurysm is remit- 
tent, and varies in some degree with posture — traits 
by which it is distinguished from that produced by 
cancer. Dysphagia from volvulus of the oesopha- 
gus may, however, exhibit similar variations. 

‘ Clubbing ’ of the finger-ends has been observed 
in aneurysm of the aorta where there has been 
implication of the subclavian artery and its sur- 
roundings. The same effect has been noted in cases 
of aneurysm of the axillary artery. See p. 548. 

(^) Transverse portion. — Anatomical Cha- 
racters.— Aneurysms of this portion of the aorta 
are usually fusiform ; they involve mainly its ante- 
rior and superior wall, pushing forward the upper 
end of the sternum, projecting into the neck, com- 
pressing the left innominate vein, and modifying, 
in many cases, the circulation in the primary 
arteries and their branches. They likewise fre- 
quently press backwards upon the oesophagus and 
trachea, the pneumogastric or sympathetic of either 
side, or the left recurrent nerve. Owing to the 
backward course of the left extremity of the arch, 
aneurysms arising from this portion of the vessel 
rarely appear in front. They project above the left 
clavicle, involving the innominate vein, the pneumo- 
gastric, sympathetic, or recurrent nerve of the left 
side, and occasionally all three ; or posteriorly in 
the left scapular region. 

Symptoms and Signs. — Pressure upon the left 
innominate vein is accompanied by visible engorge- 
ment of the thyroid, left jugular, subclavian, brachial, 
and superficial thoracic veins and their tributaries, 
with oedema of the left arm. The circulation in the 
carotid or subclavian artery of one side is often 
diminished or suppressed by the lateral pressure of 
an aneurysm, or by clot- formation in the sac. 
Pressure upon the trachea is indicated by clanging 
or metallic cough, and stridor ‘from below,’ that 
is, loudest at the upper part of the sternum, and 
distinctly audible over the lower cervical and upper 
dorsal vertebrae. The symptoms of aneurysmal 
pressure upon the sympathetic, pneumogastric, and 
recurrent nerves are most frequently exhibited on 
the left side only. Those due to implication of the 
sympathetic or its cilio-spinal roots are manifested 
in the pupil of the affected side. They consist in 
dilatation or contraction of the pupil according; to 
the degree of pressure ; the former from irritation, 
and the latter, which is the more usual phenome- 
non, from paresis of the nerve. Laryngeal stridor, 
huskiness or loss of voice, and harsh metallic cough, 
in the absence of local disease of the larynx, are 
eminently diagnostic of pressure upon either recur- 
rent nerve. All these symptoms are paroxysmal in 
character, a fact recognised as regards aneurysmal 
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disease since the time of Morgagni By means of 
the laryngoscope the vocal cord on the side of 
disease, and in rare cases the cords on both sides, 
are seen to be fixed during breathing and vocalisa- 
tion, from unilateral or bilateral paralysis of the 
abductor muscles of the larynx In bilateral para- 
lysis the cough, as was pointed out by Wyllie, 
assumes the character of a loud long grunt or 
wheeze, like the cough of a cow, hence the name 
given to It of bourne cough The cough in such 
cases IS deficient in the explosive element, which 
indicates the first act of a normal cough— the for- 
cible closure of the vocal cords The cow has no 
false vocal cords or ventricles of Morgagni, and 
Its cough represents a long loud grunt or wheeze 
without the initiatory explosion The condition of 
the glottis in man when both adductors are para- 
lysed resembles the condition of the larynx in the 
cow ; hence the peculiarity of the cough described 
becomes a valuable sign of aneurysm George 
Johnson held that unilateral paralysis is distin- 
guished by slight huskiness of voice, with stndor on 
full inspiration , and bilateral paralysis, by perma- 
nent dyspnoea and stridor Paroxysmal dyspnoea 
or fatal asphyxia may result from collapse of the 
aryteenoid cartilages in such cases Pressure upon 
either pneumogastnc is especially characterised by 
paroxysms of remittent spasm of the glottis, which 
may be suddenly fatal , but, where the recurrent 
nerve is not likewise implicated, persistent stndu- 
lous breathing, aphonia, and metallic cough are not 
exhibited Wherever the laryngeal mucous mem- 
brane IS found to be normal in appearance, sym- 
ptoms simulating those of laryngeal disease are due 
to intra-thoracic pressure, the tumour pressing upon 
one or other of the laryngeal nerves, usually the 
left The great majority of such tumours are found 
to be aneurysmal in their nature A marked dif- 
ference in the volume of the pulse at the wrists is 
frequently noted in aneurysm involving the inno- 
minate or subclavian arteries 

The physical signs are identical with those 
already desenbed in connection with aneurysm of 
the ascending portion of the vessel Trouheal 
tugging is met with in deep-seated aneurysms The 
following directions in reference to it are given by 
Oliver : ‘ Place the patient in the erect position and 
direct him to close his mouth and elevate his chin 
to almost the full extent ; then grasp the cricoid 
cartilage between the finger and thumb, and use 
steady and gentle upward pressure on it, when, if 
dilatation or aneurysm exists, the pulsation of the 
aorta will be distinctly felt transmitted through the 
trachea to the hand ’ 

(r) Descending portion ^ — Anatomical Charac- 
ters — Aneurysm of the left curvature and de- 
scending portion of the arch involves the left re- 
current nerve in nearly every instance. In the 
progress of growth it passes into the root of the 
neck j backwards towards the left scapula j or back- 
wards and outwards into the substance of the lung 

Symptoms and Signs —These include sym- 
ptoms of pressure upon the recurrent or pneumo- 
gastnc nerve, as well as upon the subclavian or in- 
ternal jugular vein j a pulsating tumour in the left 
interscapular space, which may attain very lar^e pro- 
portions j and signs of congestion and consolidation 
of the upper and back part of the left lung. In the 
last case the aneurysm, being involved in the pul- 
monary structure, may afford no specific evidence 
of Its existence. 


1699 

The physical signs differ in no respect from thoic 
which charactense aneurysm of the other portions 
of the arch 

2 Descending Thoracic Aorta — Ana- 
tomical Characters —Aneurysms of the upper 
portion of this division of the vessel rarely attain A 
large size They may pass upwards and to tbi 
right side, implicating and perforating the trachea 
or oesophagus ; or directly to the nght, stretching 
the oesophagus or thoracic duct, and ultimately 
opening into one of them or into the right pleura. 
The aneurysm may advance to the left, and ulti- 
mately prove fatal by rupture into the left pleural 
cavity ; it may erode the vertebrae and ribs, opening 
into the spinal canal, causing paraplegia ; it may 
point in the left infrascapular region ; or it may 
advance towards the antenor wall of the chest, dis- 
placing the heart, and involving itself in the sub- 
stance of the left lung. Aneurysm of the lower 
part of the vessel usually extends into the abdomen, 
constituting the thoracico-abdominal form of the 
disease It may displace the heart forwards, and 
the liver downwards , it may likewise extend back- 
wards, eroding the vertebrse, and pointing in the 
lower dorsal or the lumbar region on the left side 
Finally, an ane^^rysm in this situation may prove 
fatal by simultaneous haemorrhage into the left 
pleural cavity and left retro-peritoneal space, or 
into the vertebral canal 

Symptoms and Signs —To what has been 
already stated on this subject it is only necessary to 
add, that progressive absorption of the vertebrae is 
indicated by fixed and bonng pain referred to a 
particular point of the vertebral column, which is 
tender to pressure, or not infrequently radiating or 
‘ nipping ’ pains extend round the chest from imph- 
cation of the intercostal nerves Forward displace- 
ment of the heart by an aneurysm would be charac- 
tensed by violent impulse, simulating that of 
cardiac hypertrophy (the distinction would rest 
upon the presence of the special sjnnptoms and 
signs of aneurysm) ; a remarkable derangement of 
cardiac impulse, constituting the ‘ double jog * of 
Hope ; with absence of the positive signs of hyper- 
trophy Pressure upon the thoracic duct is Very 
rare j it would be indicated by the symptoms of 
mal-assimilation, ivasting, and inanition — symptoms 
which are foreign to aneurysm under its ormnary 
forms 

The physical signs of aneurysm of the descending 
thoracic aorta are ordinarily limited to a sharp 
sound, single or double, audible over the dorsal 
vertebra and somewhat to the left; and, more 
rarely, perceptible impulse The existence of 
murmur is exceptional ; when present, murmur is 
all but invanably single and post-systolic, and is 
inaudible in the erect posture 

The application of the X Rays has been utilised 
in the diagnosis of internal aneurysms See Ront- 
GEN Rays , 

Duration and Terminations — The duradon 
of aneurysm of the intra-thoracic aorta may vary 
from a few days to several years. Death is most 
frequently caused by rupture of the sac into vanous 
parts ; or by gradual exhaustion from insomnia sod 
inanition. Of 71 cases of aneurysm in this situation 
tabulated by Hayden, 26 were fatal by rupture of 
the sac ; namely, into the pericardium 10— tul being 
aneurysms of the ascending aorta ; into the left lung 
or pleura 5 — 4 being of the transverse, and one w 
the descending thoracic aorta ; into tl^ trachea 4— 
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3 of the transverse, and one of the ascending aorta 5 
into the right lung or pleura 3 — 2 of the ascending, 
and one of the descenoing thoracic aorta ; into the 
left bronchus or oesophagus 3 — 2 of the descending 
thoracic, and one of the transverse aorta (in one of 
these an opening existed both into the left bronchus 
and the oesophagus) ; externally one — the aneurysm 
having arisen from the transverse aorta. Death 
may also result from asphyxia, from intercurrent 
inflammation of the lungs or pleura, or from coma. 

B. Aneurysm of the Arterla Innomlnata. 
Aneurysm involving the innominate artery may be 
mistaken for aneurysm of the aorta, at or near the 
first curve of the arch. 

Symptoms and Signs. — Those which are most 
distinctive of innominate aneurysm are the early 
appearance of pulsating tumour above the right 
clavicle, accompanied by arterial obstruction on the 
right side ; displacement of the trachea and larynx 
to the left; and pulsation with accentuated sound, 
localised at the right sternoclavicular joint and im- 
mediately above it. Diminished circulation in the 
right carotid and subclavian arteries at an early 
period of the disease, and the reduction or arrest of 
pulsation in the sac by digital pressure upon these 
vessels, afford the most constant and least equivocal 
evidence of innominate aneurysm. The early 
occurrence of neuralgic pains in the right side of 
the neck, the right shoulder, and ear, followed by 
oedema and partial paralysis of the right arm, is 
likewise suggestive of innominate, as distinguished 
from aortic aneurysm. The symptoms of nerve- 

E ressure on the right side, as exhibited in the 
irynx ,and pupil, are usually well -pronounced in 
this disease. The physical signs are in no respect 
different from those of aneurysm of the arch. Con- 
current implication of the aorta is ordinarily deter- 
mined with the greatest difficulty, and occasionally 
a positive diagnosis in this respwt cannot be made. 
It pulsation and sound of maximal intensity exist at 
the level of the second costal cartili^e, or an inch 
and a half below the sternal end of the clavicle, 
while the pulse-tracing of the right radial artery ex- 
hibits imperfect aneurysmal characters, the aorta 
may be considered as involved in the disease. 

Diagnosis. —Aneurysm of the ascending portion 
of the arch of the aorta is in most cases easily re- 
cognisable, owing to the formation of a distinct 
tumour upon the chest-wall, in the region of the 
second and third right costal cartilages, which is 
dull upon percussion — the dulness merging into the 
cardiac area — and presents distinct pulsation syn- 
chronous with the heart-beat. A pulsating sarcoma 
in this region— a very rare affection — may give rise 
to difficulty, but the impulse lacks the heaving 
character generally found with aneurysms, and the 
boundaries of the tumour rarely correspond so dis- 
tinctly with the line of the vessel. The presence of 
a diastolic shock, or on the other hand of an aortic 
regurgitant murmur, would indicate a vascular lesion. 

Aneurysm of the transverse portion of the aorta 
presents veiy much greater difficulties, since the 
presence of a pulsating tumour is here the exception, 
and diagnosis must 1^ made upon the existence of 
syinptoms of pressure within the thorax. Medi- 
astinal tumours may give rise to very similar effects. 
The principal points of difference are that in 
waturysms the arterial and nervous structures are 
more frequently affected, so that irr^n^larity of the 
radial pulses on the two sides of the body and 
laryngeal paralysis are more likely to be present : 


irritation or paralysis of the sympathetic, as shown 
by affection of the pupil, is also more common with 
aneurysms, as is the existence of dysphagia, which 
last is uncommon with new-growths other than 
those originating in the oesophagus itself. The 
presence of well-marked tracheal tugging is com- 
moner in aneurysm. The age and past occupation 
of the patient are of some assistance in arriving at a 
probable conclusion, aneurysm being much more 
common in males than in females, and originating 
generally in middle life and in those who have 
followed laborious occupations. Soldiers are spe- 
cially frequent subjects of this condition. A history 
of syphilis is a point' in favour of aneurysm {see 
Mediastinum, Diseases of, p. 969). 

Aneurysm of the descending part of the aorta is a 
rare affection, and the difficulty of diagnosis may at 
times be insuperable. The existence of a bruit, 
heard best at the back of the chest, along with pain 
mdiating round the body or referred to the abdomen, 
may at times betray the presence of the condition : 
in other cases fatal rupture into the pleural cavity or 
other part may be the first and last clear manifesta- 
tion of the disease. Aneurysm of the descending 
aorta which has eroded the vertebrae may simulate 
spinal caries so closely as to render distinction im- 
possible ; and vice versd an abscess due to spinal 
caries and pressing backwards may form a pulsating 
tumour and be mistaken for aneurysm. The re- 
semblance of a large aneurysm of the descending 
aorta to pulsating empyema must not be overlooked. 
The use of the X-rays gives prospect of being of the 
greatest use in the diagnosis of all intrathoracic 
aneurysms, since the shadow of a pulsating mass 
may be distinctly visible upon the fluorescent screen. 

The signs present in cases of innominate aneurysm 
have already been mentioned. 

Prognosis. — In all cases of aneurysm within the 
thorax the outlook is most grave. The probable 
duration of life depends greatly upon the ability of 
the patient to lead a quiet life, and upon his willing- 
ness to undergo protracted treatment. Even in 
favourable cases in which apparent cure has been 
effected, there is often a tendency to fresh aneurysmal 
dilatation of neighbouring parts of the^ diseased 
vessel. When there are signs of implication of the 
skin over an aneurysmal tumour on the chest-wall, 
the patient’s condition becomes alarming. Actual 
leakage of blood may occur and threaten a fatal 
issue by external haemorrhage ; but even in these 
circumstances the fatal rupture of the sac is usually 
internal, and in rare instances death may not take 
place for several weeks after haemorrhage first occurs. 
The occurrence of asphyxial attacks is a serious 
symptom, and points to a speedily fatal issue, but in 
individual attacks the patient may rally from an 
apparently moribund condition under energetic 
treatment (venesection, &c.). Haemorrhage occur- 
ring into the larger air-p^sages is generally the 
precursor of death within at most one or two days, 
put the presence of streaks of blood in the sputum 
is not infrequent in earlier stages, owing to com- 
pression of the lung and the strain of cou^ing. 

Treatment. — The treatment of aneur3rsm will 
be found described in the article Abdominal 
Aneurysm. The curative treatment of aortic or 
innominate aneumm should be directed to the 
single object of effecting consolidation of the con- 
tents of the sac. With this object in view, three 
methods have been pursued, either separately or 
conjointly, namely, the Postural and dietetic \ the 
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medtctnal ; and the operative. As an assistance to 
the first plan of treatment of thoracic aneurysm, an 
occasional blood-letting by venesection, to the 
amount of eight to ten ounces, for the purpose of 
reducing artenal tension or venous engorgement, 
may be demanded. With a view to causing or pro- 
moting deposition of fibrin in the sac, several 
agents have been used, namely, acetate of lead, in 
doses of four to eight grains ; iodide of potassium, 
ten to thirty grains ; and aconite, five minims of 
the tincture thrice daily. Of these drugs by far the 
most satisfactory results have been obtained by the 
use of iodide of potassium given in doses ranging 
from ten to thirty grains three times a day, the 
administration of the drug being continued, having 
regard to the tolerance of the patient, for months 
The explanation of the therapeutic value of iodide of 
potassium according to Balfour is to be found m the 
fact that under its use the lowering of the cardiac 
and vascular tension arrests or greatly modifies the 
dilatation of the sac at each stroke of the heart, 
and thus brings into operation again the natural elas- 
ticity of the arterial coats which contract the sac 
temporarily until ultimately this contraction is 
strengthened and made permanent by the hyper- 
trophy of these coats — mainly of the adventitia. 
Ergotin has been used hypodermically by Langen- 
beck. The latest method of the treatment of 
aneurysm by medicinal means is that advocated by 
Lancereaux and Paulesco It consists in the injec- 
tion into the muscles of the buttock of 2-per-cent 
stenlised solution of white gelatine (p 707) Three 
ounces of the fluid are injected by means of a special 
apparatus devised for the purpose, the injection 
being made in rather less than fifteen minutes 
The injection is repeated every six or eight days 
until consolidation of the sac has taken place The 
results of the treatment are still mb judtce In 
some of the cases treated death followed symptoms 
resembling those of tetanus, the cause of which, 
having regard to the antiseptic precautions taken, 
is obscure. Each of the scents mentioned has 
been credited with success in the treatment of 
aneurysm, but, as spontaneous cure has been 
occasionally witnessed under favourable circum- 
stances as to diet and rest, where no medicines had 
been given, a more than promotive influence, by 
retarding the circulation and reducing vascular 
pressure, can scarcely be assigned to the medicine 
used, where rest and restricted diet have been ob- 
served. Galvano-puncture of the sac has been 
practised with success. Macewen advocates the 
production of white thrombi in organic connection 
with the wall of the aneurysm by the introduction of 
sterilised needles, by which the inner surface of the 
sac IS gently scratched. Deligation of the common 
carotiQ artery, or of that vessel and the subclavian, 
may be followed by the most favourable result, in 
cases where pressure upon these vessels has been 
found to control pulsation in the sac. 

A few leeches applied from time to time in the 
vicinity of the sac, or a hypodermic injection of 
morphine or hydrochloride of cocaine, will relieve 
the pam and allay the inflammation caused by ex- 
centric pressure. C. J. Nixon. 

THORACIC DUCT, Diseases of.-— Synon. : 
Fr. Maladies du Canal Thoractque ; Ger. Krank- 
heiten des Ductus Thoracicus. 

The diseases of the thoracic duct resemble in 
kind those of the absorbent vessels generally isee 
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Lymphatic Vessels, Diseases of); and it will 
suffice to indicate here the following practical 
points ! (i) The passage of fluid along tne duct and 
Its escape into the subclavian vein may be impeded 
by any condition which interferes seriously with the 
venous circulation, and distends the veins consider- 
ably, such as certain cardiac disea^. (2) Local 
obstruction of the thoracic duct may arise at any 
point, from direct pressure upon it, especially by an 
aortic aneurysm, and it may become thus perma- 
nently occluded ; or from intnnsic tubercular dis- 
ease, which IS of special importance, inasmuch as it 
may involve the duct extensively, break down, and 
lead to acute general tuberculosis by infection. 

(3) As a consequence, dilatation of the portion of 
the tube behind the seat of obstruction will probably 
supervene in various degrees, and it may become 
considerably enlarged and thickened. The portion 
beyond tends to become contracted and atrophied. 

(4) Perforation of the thoracic duct occurs in ex- 
ceptional instances, owing to the destructive effects 
of an aneurysm or other morbid condition, or as the 
result of injury. 

It IS, as a rule, quite impossible to determine 
during life that the thoracic duct is diseased This 
might be suspected if, along with some known 
cause which might lead to obstruction of the tube, 
the patient became extremely emaciated, anaemic, 
and weak, without other obvious reasons to account 
for these symptoms No treatment direct^ imme- 
diately to the thoracic duct can be practicable under 
any circumstances 

Frederick T. Roberts. 

THORACIC TUMOUR —A tumour within the 
chest See Bronchial Glands, Diseases of ; 
Mediastinum, Diseases of; and Thoracic 
Aneurysm 

THORACOCENTESIS [Bcbpa^y the chest , and 
Kevrlwy I prick) — A synonym for paracentesis 
thoracis, or tapping of the chest See Paracen- 
tesis , Pleura, Diseases of, and Pleura, Surgery 
of. 

THORAX —See Chest. 

THREAD-W0RM.-5tftf Entozoa. 

THROAT, Diseases of —S ynon Fr. Mala- 
dies de la Gorge ; Ger Rachenkrankheiten 

The throat is a comprehensive term, its diseases 
including those of the pharynx, tonsils, palate, and 
uvula, and in popular lan^age even those of the 
larynx and trachea The affcctions of these dif- 
ferent structures are described m their appropriate 
articles 

THROMBOSIS {ep 6 fi$os, a clot) —Synon. . Fr. 
Thrombose ; Ger, Thrombose. 

Definition. — The formation of a sohd clot or 
‘ thrombus * m the heart or vessels during life. The 
earliest stage in the formation of at least some 
thrombi has been shown to consist in the aggluti- 
nation of blood -platelets, or sometimes of leucocytes. 
Hence the term * thrombosis ’ has a slightlv wider 
Significance than the formation of a fibrinous 
coagulum, though for practical purposes the depo- 
sition of fibrin IS its most essential feature* Chit- 
ting may occur anywhere in the cardio-vaaettlar 
system, and rarely even in lymphatics. In msny 
cases It serves a useful end. The cossulabiUty of 
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the blood is a property of vast importance in the 
arrest of hsemorrhc^e : the deposit of clot upon ^e 
walls of an aneurysm tends to check its extension 
and may promote its cure. But more often throm* 
bosis is harmful in its effects. 

Pathology. —The following may be accepted 
as a working ^pothesis as to the nature of blood- 
coagulation. Fibrin is derived from a globulin 
called ‘ fibrinogen,* j^resent in the plasma. The 
immediate agent of its conversion is the ‘fibrin- 
ferment * (thrombin), and this appears to be a com- 
bination of a nucleo-proteid substance with lime. 
The nucleo-proteid is derived from the breaking up 
of leucocytes and blood-platelets ; the platelets 
themselves are probably derived from the disinte- 
gration of red corpuscles. Thus all the elements 
of the blood may have a share in the process. The 
one factor lacking to coagulation in normal circu- 
lating blood is the special nucleo-proteid which 
goes to form the fibrin-ferment. 

This factor can be experimentally added in 
animals, thereby causing intra-vascular clotting. 
Wooldridge showed that emulsions or extracts of 
lymphatic gland or thymus rapidly injected in suf- 
ficient quantity into the vessels produce this effect. 
Preformed fibrin-ferment gives rise to a similar 
result, as in Kohler’s experiment, in which serum, 
expressed from the blood-clot of a rabbit, and re- 
injected into the veins, causes death in a few 
minutes ‘from intravascular coagulation. The in- 
jection of such chemical bodies as break up the 
corpuscles and liberate the requisite nucleo-proteid 
may produce the same effects : bile-salts, ether, 
and large doses of snake-venom have been found to 
do so. These experiments give rise to thrombosis 
in the presence of a perfectly intact vascular endo- 
thelium : there can be no doubt that the phe- 
nomena depend simply on the presence of free 
fibrin-ferment in the circulation. The clinical occur- 
|rence of such forms of thrombosis in man is very 
doubtful, though some writers have advocated the 
view that thrombi occurring in cachexias and in 
certain infections have this origin. The intra- 
vascular clotting that may follow transfusion of 
defibrinated blood is, however, evidently parallel to 
that above described. The presence of lesions of 
the va^ular or cardiac endothelium is a factor of 
much importance in the production of thrombosis. 
An intact endothelium is commonly spoken of as 
exercising a restraining influence upon coagulation 
(BrUcke) : it would be a more natural way of putting 
the matter to say that the roughened surface caused 
by endothelial lesions, or presented by foreign 
bodies, affords opportunities for the adhesion and 
didntegration of the blood-corpuscles and the con- 
sequent liberation of fibrin-ferment. It is even pos- 
sible that the ferment may be liberated from necrotic 
endothelial cells. 

Since the discovery of the part played by the 
Mood- platelets in coagulation, endeavours have 
been made to trace a connection between the abso- 
lute number of platelets present in the blood and 
the tendency to thrombosis. Although the method 
of ^timating their number leaves something to be 
desired, some sort of connection seems traceable. 
In chlorosis the platelets are much increased in 
number and thrombosis is common ; in pernicious 
onsemia their number is reduced, and Uirom bosis is 
citremely rare. In haemorrhagic purpura there is 
fS^eme diminution in the platelets, and the con- 
dition is associated with marked indisposition to 


coagulation. In post-haemorrhagic anaemia the 
disposition to coagulation is increased, and here the 
platelets are increased too. This apparent relation 
between increase of platelets and tendency to 
thrombosis may, however, he an indirect rather 
than a direct one j both phenomena may depend 
upon an increased vulnerability of the red cor- 
puscles. 

There is yet another factor which plays an im- 
portant part in the production of thrombosis, namely, 
retardation of the blood-stream — local or general. 
Local slowing may depend upon the production of 
eddies by oltetruction, narrowing or dilatation of 
the blood -channels. General slowing depends upon 
feebleness of the heart’s action in debility and 
cachexia arising from any cause. The efficacy of this 
condition in assisting thrombosis depends in part on 
the fact that fibrin is more readily deposited from 
stagnating blood, in part on the fact that slowing of the 
circulation interferes with the nutrition of the endo- 
thelium lining the vessels, and so promotes degene- 
rative changes in the intima. It may be also that 
in conditions of marasmus chemical changes are 
present in the blood which predispose to coagula- 
tion, or that the vulnerability of the corpuscles is 
increased so that they more readily yield up the 
nucleo-proteid necessary for the formation of the 
fibrin- ferment. Also, with slowing of the stream, 
comes a broadening of the axial current of corpuscles 
and platelets, and a greater disp>osition of these to 
come into contact with the vascular walls. The 
thrombosis occurring in conditions of debility and 
marasmus is commonly spoken of as * marantic * 
thrombosis. 

/Etiology. — The general conditions leading to 
coagulation of the blood during life have been 
indicated above. It remains to enumerate the chief 
clinical conditions under which thrombosis is apt to 
occur. 

1. Traumatic lesions in continuity of the vessel- 
wall. — Thrombosis is the natural method by which 
such lesions are remedied. When a surgeon liga- 
tures a vessel in its continuity, he deliberately aims 
at the rupture of the inner coats in order that a 
thrombus may form which shall, when organised, 
permanently seal the artery. 

2. Foreign bodies occasionally lodge in the 
blood-vessels and cause clotting of the blood around 
them. 

3. Whenever a vessel is obstructed, even partially, 
by an embolus or a thrombus, such masses act as 
foreign bodies and induce further deposit of clot. 
In this way an embolus may form the nucleus for 
an extensive thrombosis, and by such means a 
thrombus is itself ‘ produced * or ‘ protracted.’ In 
these cases the effect of stagnation or retardation of 
the current is added to that of the abnormal surface. 

4. Any chronic lesion, inflammatory or degene- 
rative, of the heart or vessel-wall, is apt to set up 
a local thrombosis in virtue of the surface-roughen- 
ing which it implies. Thus it comes to pass that 
chronic endarteritis and atheroma are fertile causes 
of thrombosis, especially in the smaller vessels 
where the current is less rapid. Thrombosis of 
the cerebral arteries is usually secondary to such 
chronic changes in the intima, as, for example, in 
syphilis ; and this is the way in which syphilis, 
tuberculosis, and gout act in producing thrombosis. 
The usual absence of thrombosis in the aorta and 
great vessels, even when highly atheromatous, is 
probably due to the great velocity of the blood- 
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stream in such situations) which must tend to pre* 
vent the adhesion of corpuscular elements, ana to 
sweep away any commencing thrombus When, 
however, any dilatation or cuUde^sac is present in 
addition, as in aneurysm, the conditions for the 
deposit of clot are very favourable. In endocar- 
ditis the diseased surface of the endocardium is 
commonly the seat of some thrombotic deposit ; 
vegetations are usually capped by some recent fibnn, 
and in this way, by gradual organisation of the 
deposit, they increase in size 

5. Acute inflammatory changes in the walls of 
the heart and vessels may equally be attended by 
thrombosis, whether the affection be primary 
or due to extension from adjacent foa of inflam- 
mation Phlebitis is thus usually accompanied 
by thrombosis, nor is it always easy to say 
which IS the primary condition. In the majority 
of such acute inflammatory changes the process is 
septic in Its nature, and thus bacterial invasion 
comes to be one of the most serious causes of 
thrombosis Infective phlebitis is unfortunately a 
common affection. It is seen in the lateral sinus 
as a complication of middle-ear disease ; and, start- 
ing from the uterine veins, it is one of the recog- 
nised dangers of childbirth. In fact, in all septic 
conditions it constitutes a serious nsk. Bacterial 
invasion of the arteries is relatively rare, but in the 
heart it is by no means uncommon, and septic, 
malignant, or ulcerative endocarditis is usually 
associated with pronounced thrombotic deposit, 
with its attendant liability to embolism. It is pos- 
sible that many of the cases of thrombosis occurnng 
in the course of infective processes, such as the 
specific fevers, tuberculosis, &c., are in reality of 
bactenal origin 

6 Marasmus and debility of all kinds are liable 
to lead to thrombosis, for the reasons which have 
been already given. It is probable that slowing of 
the circulation cannot alone cause clotting, since 
blood will long remain fluid even when absolute 
stasis has been induced by the careful double Iict- 
turing of a vein, provided always that the endo- 
thehum has not been damaged Some additional 
cause is to be sought in most cases of marantic 
thrombosis, and it is likely that an infective element 
IS often present ; where this is not the case, mal- 
nutrition of the vessel-wall, with possible chemical 
changes in the blood, roust be invoked as contributmg 
causes The clinical conditions under which stag- 
nation-thrombi are formed compnse anaemias, 
especially chlorosis, and cachexias of all kinds, sudi 
as occur in phthisis, or after protracted fevers, e.g. 
typhoid. Thrombosis of the cerebral smuses is 
occasionally seen in infancy as a result of extreme 
marasmus 

Structure — There is experimental evidence that 
some thrombi consist, at least at their earliest com- 
mencement, not of coagulated fibrin, but of a dense 
agglutination of preformed morphological elements. 
Eberth and Schimmelbusch witnessed the aggluU- 
nation of blood-platelets in the mesenteric vessels 
of warm-blooded animals Others have demon- 
strated the occurrence of thrombi consisting of 
leucocytes alone, while Wlassow maintains the first 
ongm of the white thrombus to lie in the sudden 
destruction and coagulation of the red corpuscles. 
Purely fibnnous thrombi are also described, espe* 
daily in the capillaries in inflamed areas, e g. in 
croupous pneumonia. They are often hyaline in ap- 
pearance, and are then known as hyaline thrombi. 
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But in ordinary thrombosis the mass consists of a 
mixture of different elements. Weigert’s method of 
staining flbrin is especially useful in demonstrating 
the structure of a thrombus. Whatever its primitive 
origin. It soon comes to consist of fibnn deposited 
from the blood, and entangling in its meshes 
leucocytes and red corpuscles m varying proixir- 
tions Speaking gener^y, the clot form^ from 
blood at rest contains chiefly red corpuscles, and is 
known as a * red thrombus while that deposited 
from blood in motion contams a preponderance of 
leucocytes, and is called a * white thrombus,' The 
clot formed in a popliteal aneurysm after ligature of 
the femoral artery is a red thrombus ; that deposited 
on the walls of an aortic aneurysm is a laminated 
white thrombus A newly formed red thrombus is 
soft and not laminated ; it shows a loose fibnn-net- 
work, entangling a multitude of red corpuscles, 
with a few leucocytes, perhaps proportionately more 
than in normal blood. The white thrombus u 
firmer and denser in its texture, and commonly 
presents a laminated structure The fibnn is pre- 
sent in fibrillary form, or m broader and more irre- 
gular trabeculae Leucocytes are the chief mor- 
phological elements present, though a varying 
proportion of red corpuscles may be seen ; besides 
these recognisable elements there is present among 
the meshes of the fibnn-network much granular 
material believed to be derived from broken-down 
blood-platelets A very common form is the 
^ mixed thrombus' contaimng layers or areas of 
both the forms of clot just described A white 
thrombus may become fissured, espeaally when 
laminated, and so fluid blood may penetrate and 
coagulate as red thrombus. Or the clot may ori- 
gmally form in alternate layers, according to the 
varying conditions under which it is deposited. A 
primitive thrombus is one occupying its ongmal 
seat of deposition , when it extends along a vessel 
It IS called a produced or protracted thrombus. A 
clot adhenng to the vessel-wall but not completely 
filling the lumen is known as a parietal thrombus ; 
if It absolutely obstructs the blood-channel the term 
obliterating thrombus is applied to it. 

Growth and Externum — When once thrombosis 
has commenced it tends to spread because the 
thrombus itself acts as a foreign body upon which 
new material is deposited from the bl(^ m contact 
with it. Thus arises the {Mropagated thrombus. 
In this manner the parietal may become an occluding 
thrombus. A clot may spread in this way along a 
vessel until, where it joins a larger trunk, the 
velocity of the current is sufficiently great to check 
Its further growth, so that it projects by a free 
Kiunded extremity into the lumen of the unob- 
structed channel 

Later changes — Thrombi undergo a variety of 
secondary changes which are sometimes of great 
practical importance. They may be descnbed v^er 
the following headings : — 

I Hyaline transformation — The cellular ele* 
ments break down, and such hsemoglobin as may be 
present is dissolved out. A granular mass thus 
arises which later becomes translucent and hyaline^ 
shrmking in the process so that the lumen of the 
vessel may be partially reopened ; nevertheless the 
thrombus commonly remains adherent at some points^ 

2. Organuahm, — The thrombus itself is an meii 
mass : its organisation takes plsce from without^ al 
its points of adhesion to the vessel-well. The en^ 
the&um of the latter prolifeiatet, end extends ovec 
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the clot ; beneath the endothelial layer connective 
tissue is developed. Some hold that it takes its 
origin from the endothelial cells themselves, others 
that it is derived from the migration of wandering 
cells. It ultimately permeates the entire mass. 
Meanwhile the thrombus becomes vascularised ; the 
new vessels arise in part from processes dipping 
down from its endothelial covering, in part by 
budding from the vasa vasorum of the vessel-wall ; 
the two sets ultimately come into communication, 
and thus a complete circulation is established through- 
out the thrombus. The newly formed connective 
tissue undergoes contraction, and the whole mass 
may finally appear as a mere thickening of the vessel- 
wall, or as a fibrous strand crossing its lumen. The 
thrombotic obstruction may thus practically dis- 
appear in favourable cases ; at other times a col- 
lateral circulation having been established perma- 
nent obliteration of the vascular channel may produce 
no harmful result. 

3. Calcification is an occasional occurrence in a 
thrombus. Lime-salts may be deposited in it as 
in any other relatively dead tissue : thus arise 
phhbcliihs. 

4. Simple softening. — In certain cases organisa- 
tion does not take place, and softening and breaking 
down of the mass occur in its centre. This some- 
times happens in venous clots, and commonly in 
large cardiac thrombi. It is probably due to the 
digestive action of ferments liberated from the dis- 
integrating leucocytes, and seems undoubtedly to 
occur in truly aseptic cases. 

5. Septic softening. — In clots which are due to 
bacterial action, or which have been secondarily 
infected, softening and liquefaction readily occur, 
as, for example, in lateral-sinus thrombosis secondary 
to middle-ear disease. To the naked eye the process 
may resemble simple softening; the clot breaks 
down into a creamy, puriform material which readily 
gives rise to septic embolism. Even simple soften- 
ing may lead to a crumbling consistency and bland 
embolism. 

Localisation of thrombosis. — There is no part of 
the cardio-vascular system in which clotting may 
not occur. Nevertheless, there are certain situa- 
tions in which it is commoner than in others. It 
appears to commence more often in vessels of 
mraium size than in the very large or the very 
small. When it arises from general conditions 
the veins are far more frequently affected than 
the arteries; among the reasons for this those 
which seem of most weight are the greater slowness 
of the blood-stream in veins, and the larger per- 
centage of carbon dioxide in the blood. Where 
thrombosis arises from local conditions the propor- 
tions are more equal ; the arteries are the more subject 
to chronic disease and embolism ; the veins are 
more liable to be attacked by septic inflammation. 

Arterial thrombosis is usually due either to em- 
bolism or to some form of chronic arteritis ; in the 
latter case anem^mal dilatation is an especially 
favourable condition. The lower extremities are 
more commonly affected than the upper, and the 
prevalence of chronic arteritis in the cerebnd and 
coronary ^eries renders these also common sites of 
thrombosis. In the veins, again, clotting occurs 
with special frequency in the lower extremity ; 
marantic thrombi are very commonly found in tms 
situation. There are special causes which lead to 
a special incidence of the process on other veins ; 
thus the slowness of the current in the cerebral 


sinuses predisposes to the condition, while the 
proximity of me lateral sinus to the middle ear 
renders it liable to septic infection in otitis media. 
A similar septic condition after parturition is liable 
to spread from the uterine to the iliac veins, whence 
arises phlegmasia alba dolens. In the heart throm- 
bosis is common. Endocarditis, especially in its 
malignant form, is frequently associated with throm- 
botic deposit upon the vegetations, and in addition 
to this, in cardiac feebleness and dilatation, it is 
common to find ante-mortem clotting in certain 
situations, notably in the auricular appendices and 
at the apices of the ventricles. As a pathological 
curiosity may be mentioned the free ‘ ball thrombi,* 
which in rare instances have been found in the left 
auricle in cases of mitral stenosis, and which pro- 
bably result from the accretion of fibrin round a 
detached portion of clot. 

True thrombosis in the heart and vessels must 
be carefully distinguished from post-mortem clotting. 
Coagulation of the blood after death leads to the 
formation of clots which are usually voluminous in 
proportion to the distension of the cavities at the 
moment of death, and are best marked in the right 
chambers of the heart. If the clotting has occurred 
quickly they are of uniform dark red colour ; but if 
sufficient time has elapsed for the precipitation of 
the corpuscles they are yellow and gelatinous, except 
at their most dependent parts. They are soft and 
somewhat tenacious, never crumbling or breaking 
down centrally. They are never truly stratified, 
and their surfaces are not ragged or honeycombed. 
They are never truly adherent, though they may be 
closely entangled among the columnse came® ; when 
peeled off from the heart-wall the smooth intact 
endocardium is found beneath them. Attention to 
these points will prevent any errors in distinguish- 
ing between the two conditions. The term ‘ agony 
clot ’ is sometimes erroneously employed to designate 
these post-mortem clots. The fact that they are so 
frequently decolourised by subsidence of the cor- 
puscles is sufficient to prove that they have been 
formed after death and not during the aeath-agony. 

Capillary thrombosis is for the most part limited 
to areas of necrosis or of intense inflammatory 
change passing on to tissue-death. Hyaline 
capillary thrombi are described in various infective 
conditions. Thrombosis of the lymphatics is a con- 
dition of minor importance, but it has been de- 
scribed in connection with septic conditions in the 
uterine lymphatics. The lymph is only feebly 
coagulable, and hmiphatic obstruction is rarely due 
to primary thrombosis. 

Results of thrombosis.— In the left heart and 
in the larger systemic arteries the detachment ot 
thrombi leads to embolism of the systemic vessels. 
In the veins and in the right heart such detachment 
leads to pulmonary embolism. But for the most 
part, the results and the symptoms of thrombosis 
are those of vascular obstruction, and so far as these 
concern the arterial system they have been described 
in the article on Embolism. Venous thrombosis 
leads to its own special train of symptoms {see 
article on Veins, Diseases of). Anastomosis 
between veins is commonly, more abundant than in 
the case of arteries,, so that a collateral circulation 
is readily established when the obstruction is limited 
in extent and does not affect a main trunk. But 
often a main trunk, such as the femoral vein, is 
affected, and the degree of obstruction produced 
leads to marked oedema, i.e. the increase ot pressure 
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in the capillaries behind the obstruction leads to a 
greater transudation of lymph than can be dealt 
with by the lymphatics. Even here the oedema is 
not due solely to the venous obstruction, for the 
femoral vein may be tied in man or animals without 
resultant dropsy. The accessory factor which pro- 
bably contributes to the production of the oedema is 
an increased permeability of the capillary wall, 
which may depend partly on nutritional changes m 
the endothelium from impeded circulation, partly 
on the cachectic or other conditions which have led 
to the thrombosis Thrombosis of the portal vein 
seems ali^ays to lead to ascites, and sometimes in 
this and in other veins (e.g. the renal) haemorrhagic 
infarction may result. Cases have been reported 
in which moist gangrene of the extremities has 
apparently resulted from thrombosis of the main 
venous trunk, but this an extremely rare sequel of 
venous thrombosis, common as it is when the arteiy 
is the obstructed trunk. When a septic element is 
added to the mechanical obstruction of a vein, as is 
too commonly the case in uterine thrombosis after 
parturition, the dangers of septicaemia overshadow 
other considerations. 

The Symptoms of thrombosis are those of vascular 
obstruction, and naturally vary with the situation of 
the affected vessel and the character and de^ee of 
obstruction. In the heart and sometimes in the 
peripheral circulation embolism may be an impor- 
tant symptom. If the affected vessel be accessible 
to the touch, a firm and often tender cord maybe felt. 

The Treatment of thrombosis depends upon its 
cause and seat {see articles on Heart, Thrombosis 
of; PortalThrombosis; Veins, Diseases of, &c ) 
The general principles of treatment are directed 

(1) to the removal, where possible, of the primary 
cause Anaemia, gout, ana similar constitutional 
conditions are to be met by appropriate remedies ; 

(2) to the obviating of the dangers and results 
which may arise. Perfect rest will, in venous 
thrombosis, limit the liability to pulmonary embo- 
lism, and assist in the development of a collateral 
circulation In arterial thrombosis it will check the 
tendency to necrosis and gangrene. 

Frederick W. Andrewes. 

THRUSH. — A popular name for parasitic stoma- 
titis. See Mouth, Diseases of. 

THYMUS GLAND, Diseases of.— Synon. ; 
Fr. Maladies du Thymus ; Ger. Krankheiten der 
Thymusdruse. 

The thymus has but a short period of full activity. 
At birth It weighs from xoo to 200 grains, and it 
reaches its full development by the end of the 
second year. It then remains in much the same 
condition till about the eighth year, after which it 
CTadually diminishes in size, being converted into 
fat, till at puberty only a trace remains. Extracts 
of the thymus when injected either beneath the 
skin or directly into a vein have not been found to 
possess anv special physiological action. 

Persistenoe and Hypertrophy.— In some 
adults the thymus is found to persist as large as in 
the infant, while in others it is even larger and may 
weigh as much as 300 or even 400 grains. Cases 
have been reported of children dying suddenly from 
suffocation, with no other cause asliened for their 
death than pressure on the trachea of an enlarged 
thymus gland. Considering its position between 
the sternum and the windpipe, ana the small power 


1705 

of resistance possessed by the rings of the trachea 
during infan<^, an enlarged thymus may be an 
occasional cause of asphyxia. Enlargement of the 
thymus may also occur as prt of a condition known 
as lymphatism, m which death from cardiac failure 
may take place from some trivial cause such as a 
hypodermic injection. An enlarged thymus is fre- 
quently found in some diseases such as exophthal- 
mic goitre, Addison’s disease, acromegaly and 
lymphatic leuchaemia. 

Inflammation — Acute inflammation of the 
thymus is rare and difficult to recognise It may 
be followed by suppuration and the formation of an 
abscess. In one such instance the abscess burst 
into the trachea 

Tuberculosis — Pnmary tuberculosis is very 
rare, but in general tuberculosis the thymus may 
be infected just as any other organ. 

Syphilis. — Small gummata are sometimes 
found, or there may be a general syphilitic fibrosis. 

Sarcoma — Sarcoma of the thymus occurs more 
frequently than carcinoma The sarcoma may be 
either round-celled or spindle-celled or of a mixed 
type In some so large an amount of fibrous tissue 
IS present as to warrant the name of fibro-sarcoma. 

Carcinoma. — Carcinoma of the thymus may 
vary in type The cells are generally rather large, 
and vacuolation has been found in them by H. D. 
Rolleston In some cases ^ epithelial pearls ’ occur 
which show that the growth is denved from the 
original diverticulum of the fore-gut from which 
the concentric corpuscles of Hassall are developed. 
Some malignant growths of the thymus show such 
different types of structure in the same tumour as 
to suggest that they are really combinations of 
carcinoma with sarcoma. 

Symptoms of Thymus Tumours — The 
symptoms of a tumour of the thymus-gland are 
those of a growth in the anterior mediastinum. 
The tumour may extend upwards so as to be felt 
projecting above the upper end of the sternum, or it 
may grow downwards over the anterior surface of 
the pericardium. The su^rior vena cava and the 
innominate veins may be compressed ; then the 
head and neck are cyanosed, the veins of the upper 
part of the body are distend^ and the subcutaneous 
tissues become oedematous. In addition there may 
be pleural effusion Pugin Thornton. 

George Murray. 

THYROID GLAND, Diseases of.— Synon. : 
Fr. Maladies de la Glande Thyriotde ; Ger. Krank- 
keiten der Schilddruse 

The thyroid gland produces, m the form of the 
colloid material which fills its alveoli, an internal 
secretion which enters the blood and plays an impor- 
tant part in the normal metabolism of the tissues. 
Diseases of the gland are accompanied, therefore, 
by general or 1(^ symptoms, according as the 
supply of secretion is or is not influence bjrriie 
morbid change in the gland. Thus associated with 
fibrosis and atrophy of the gland we have myxoedeois 
and cretimsm {see Cretinism ; and Myxcedbma), 
In exophthalmic goitre there is a special form of 
hypertrophy of the gland, while other forms of en- 
largement are included under the name of g<rilro 
{see Exophthalmic Goitre ; and Goitre). As 
these conditions are described separately we shall 
here consider the remaining less commoa local dk- 
eases of the ^land, which do not, as a rule, appre- 
ciably affect Its functional activity* 
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1. Acute Thyroiditis. — ^Acute thyroiditis may 
be either primary, secondary, or traumatic in origin. 
The cause of the primary form is not known. 
Secondary thyroiditis has occurred as a complication 
or sequel of acute rheumatism, influenza, diphtheria, 
measles, and other acute infective diseases. In 
some of these the inflammation has been shown to 
be due to the bacteria of the primary disease. Trau- 
matic thyroiditis has occurred as the result of a 
wound or burn in the thyroidal region. 

Symptoms. — The onset is generally acute and 
may be accompanied by a rigor, the temperature 
rising rapidly to 103° F. Pain and a sensation of 
hilness are commonly felt in the thyroidal region. 
One lobe or the whole gland then becomes tense 
and swollen. In severe cases there may even be 
dyspnoea and dysphagia from compression of the 
trachea and oesophagus. The attack may terminate 
by resolution, suppuration, or gangrene. 

Treatment.— The patient should be kept in 
bed and fed on a light or liquid diet. Locally the 
application of ice or of leeches will give relief ; if 
these fail, belladonna-fomentations may be em- 
ployed instead. At the commencement 5 or 10 
grains of calomel should be given at night, followed 
by a saline aperient in the morning. During the 
acute stage lo or 15 grains of sodium salicylate 
should be given every three or four hours. If an 
abscess forms it should be emptied at once by aspira- 
tion or by incision and drainage. 

2. Hydatid Cysts. — These have in a few cases 
produced an enlargement of the thyroid gland. A 
hydatid cyst closely resembles a cystic adenoma, 
but a microscopical examination of the fluid with- 
drawn from the cyst may, by the discovery of 
booklets, enable a correct diagnosis to be made. 

3. Malignant Disease. — {a) Carcinoma. — 
Primary cancer of the thyroid gland is a rare dis- 
ease, which develops less frequently in a healthy 
gland than in one which is already goitrous. It 
occurs most frequently between 30 and 50 years of 
age. It may develop from the epithelium which 
lines the alveoli of the gland. It has, however, 
been shown by Horsley that some of the carcino- 
matous growths probably originate in the para- 
thyroid gland, which they closely resemble in struc- 
ture. 

In carcinoma there is rapid enlargement of the 
thyroid gland, followed in an early stage by duski- 
ness of the skin over the most prominent part of 
the swelling. Such signs are all the more impor- 
tant if the patient has passed middle-life. The 
enlarged gland feels hard and irregular, and is less 
movable than a non-malignant goitre. There may 
be radiating pain over the front of the neck. In 
some cases there is complete paralysis of one or 
even both vocal cords, owing to implication of the 
recurrent laryngeal nerve in the growth which may 
involve the large blood-vessels in the neck as well. 
Dyspnoea and dysphagia are both common sym- 
ptoms, especially in the later stages, the trachea 
and oesophagus being first compressed and then 
invaded by the growth. In advanced cases the skin 
may be destroy^, when superficial ulceration occurs 
with haemorrhage. The lymphatic glands are not 
infected until the growth extends through the 
capsule of the gland. The total duration of life 
after the recognition of the disease rarely exceeds a 
year. 

Treatment.— T he only treatment which is of 
any avail is total excision at the earliest possible 


date. It is most important, as Kocher has shown, 
that this should always be done even when the 
growth appears to be confined to one lobe. When 
the disease is too far advanced for this radical treat- 
ment, tracheotomy may be performed in some cases 
for the relief of dyspnoea. 

{]>) Sarcoma . — Sarcoma occurs much less fre- 
quently than carcinoma. It may develop in either 
a healthy thyroid gland or in one which is already 
goitrous. It grows rapidly, and may reach the size 
of an orange or even a cocoanut. The tumour is 
uniform and soft in consistence, and may contain 
cysts. The growth soon extends through the capsule 
and may involve the vessel and nerves in the neck, 
and the trachea and oesophagus as well. It is liable 
to involve the skin and cause ulceration with free 
haemorrhage. Secondary growths may occur in the 
lymphatic glands in the neck and in the internal 
organs. The total duration of the disease is rarely 
more than a year. The growth may be either a 
round- or spindle-celled sarcoma. The entire gland 
should be removed as soon as the nature of the en- 
largement is determined. 

(c) Recurrent Thyroid Tumours . — In this form 
of malignant disease the primary growth resembles 
a simple adenoma in structure. Secondary growths 
develop in the bones of the skull, long bones and 
vertebrae, and also in the lungs and lymphatic 
glands, the microscopical structure of which re- 
sembles that of the normal thyroid gland. They 
are, however, very malignant, as they rapidly 
extend and lead to a fatal termination. See 
Tumours. 

4. Tuberculosis, Syphilis, and Actinomy- 
cosis of the thyroid gland are rare, but do not 
essentially differ from the same diseases in other 
organs except when the two latter, in very rare 
cases, so far interfere with the functions of the gland 
as to lead to the development of myxeedema. 

Therapeutic Action and Uses of Thyroid 
Gland. — The thyroid gland and its preparations 
are now largely used as therapeutic agents. The 
two official preparations. Liquor Thyroidei and Thy- 
roideum Siccum, are in general use, six minims of 
the former being equivalent to one grain of the 
latter. They are chiefly employed in the treatment 
of myxeedema and cretinism, for which purpoM the 
Liquor Thyroidei was originally devised and intro- 
duced by one of the writers (G. M.). The usual 
dose is from five to fifteen minims of the Liquor 
Thyroidei or from one to three grains of the dry 
thyroid each day, under the influence of which 
the symptoms of myxeedema and cretinism rapidly 
disappear {see Cretinism ; and’MvxcEDEMA). The 
same prepuations are also useful in the treatment of 
simple goitre in young adults {see Goitre), and of 
some diseases of the skin such as psoriasis and 
ichthyosis. Pugin Thornton. 

George Murray. 

TIC-DOULOUREUX (Fr.).— Synon. : Facial 
Neuralgia ; Prosoralgia. 

Definition. — Neuralgia of the trigeminal, tri- 
fiicial, or fifth nerve. 

One alone, more often two, but rarely all three 
divisions of the fifth nerve of one side may be coin- 
ddently the seat of neuralgia. It is less common 
for the third division to suffer than the first and 
second. Tic has often been preceded or followed 
by neuralgia in other districts, especially in that 
01 the occifHtal nerve. 
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iE*riOLOGY. — Trigeminal neuralgia is rare m 
young children, but may occasionally occur in them, 
associated, perhaps, with delayed or irregular erup- 
tion of the permanent teeth. But sex and occupa- 
tion do not appear to influence its occurrence. In 
women utero-gestation, the exhaustion from haemor- 
rhage at parturition, menorrhagia, or over-suckling, 
as well as the sexual changes m middle-life, are especi- 
ally prone to reproduce facial neuralgia, which has 
appeared in a slight form earlier in life. Exposure to 
cold and hardship apparently conduce to its produc- 
tion It IS, however, in the period of degeneration 
that the worst and most intractable instances 
occur 

The term * brow ague ’ is still frequently applied 
to a neuralgia of the first division of the tngeminal, 
which cannot always be referred to a malarial 
origin Formerly, when malarial fevers were rife 
in this country, such an affection was, doubtless, of 
common occurrence , but at the present day, owing 
to drainage and cultivation, it is rare for this cause 
to be in operauon Cases do, however, occur, and 
these may usually be recognised by regular 
periodicity in the attacks of pain, a semi-algid 
condition of the system, and the rapid and effectual 
influence of quinine. But a remarkable periodicity 
IS often to be found in the recurrence of attacks, 
unconnected with ague Cold wind, especially 
with a moist atmosphere, has an undoubted influence 
in starting neuralgia of the fifth nerve, the unpro- 
tected condition of the face explaining probably its 
peculiar liability to be so attacked There appears 
reason to think, however, that when damp with 
cold excites an attack of neuralgia, there must be 
at the same time a peculiar condition of the system, 
or neuralgia of the fifth would be much more com- 
mon in this climate than it is Such a condition is 
probably of a rheumatic or gouty nature, and the 
cold seems to start a subacute inflammation in the 
sheath of the nerve. As regards other general con- 
ditions predisposing to the affection, they are those 
common to neuralgia See Neuralgia 

Injury of the nerve ; foreign bodies, irritating 
either this or some other nerve , morbid growths of 
bone, especially such as cause contraction of bony 
canals traversed by branches of the nerve; and 
syphilitic periostitis, may act as exciting causes of 
tic-douloureux Or the immediate cause may be in 
the floor of the cranium, m the form of tumours or 
disease of bone or of membranes, aneurysm, or 
abscess 

Symptoms. — Some obscure feeling of discomfort 
may precede the outburst of actual pain, or this may 
occur suddenly and without warning in some part 
of the district supplied by the fifth nerve. There 
will be one or more foci from which the pain will 
seem to emanate in swift flashes, a dull aching re- 
maining in the intervals, of a very wearying charac- 
ter Generally short lived at first, the paroxysms 
of darUng, burning, boring pain gradually increase 
m severity and duration. The patient sometimes 
cringes under the violence of the agony When 
fairly pronounced, there is a great tendency to the 
excitement of a paroxysm by the influence of such 
slight irntants as a current of air, a sudden noise, 
or the muscular movements concerned in speaking, 
laughmg, chewing, blowmg the nose, or coughing. 
The attack of tic may vary to any extent m degree 
and duration, from a short-hvra paroxysm which 
never returns, to a disease of the most obstinate 
character, embittering, with more or less constantly 


repeated attacks, the whole of a long life. In such 
cases It has a tendency to remit during the course 
of severe intercurrent diseases. 

When the ophthalmu dtvtsum of the nerve^ i$ 
affected, it sometimes happens that the first notice 
of the attack is an exceedmg soreness of some spot 
on the scalp, recognised only on brushing the hair, 
and this is followed some hours afterwards by pains 
in the branch of nerve distributed to this point. 
The pains are most marked, and tenderness on 
pressure can generally be noted, m one or more of 
the following places the supra-orbital notch, at a 
point a little above the parietal emmence, m the 
upper eyelid, at the junction of the nasal bone with 
Its cartilage, within the eyeball, or at the inner 
angle of the orbit There is often lachrymation, 
with redness of the conjunctiva, and sometimes in- 
tolerance of light There is sometimes so much 
tenderness that the patient cannot wear a hat, or 
even wash his forehead Or he may be unable to 
blow his nose If one or two hairs be drawn over 
this hypersesthetic surface, it will be found that the 
tactile discnmination is diminished, as compared 
with the corresponding region of the opposite side 
The pain is sometimes descnbed as shooting into the 
upper eyelid, or going between the eyeball and the 
cavity of the orbit, extending thence over the brow, 
as though the forehead were being slit open. Pres- 
sure upon the parietal eminence will send a sort of 
heavy dull shock into the eye To neuralgia of this 
division, in consequence of the pain being limited 
to one-half of the anterior aspect of the head, the 
term hemicrama has been applied, whence the mt- 
gratne of the French, and the vernacular ‘ megnm * 
The neuralgic affection constitutes, however, only a 
portion of the complex group of phenomena to 
which the term ‘ mi^ine ’ is properly applicable, 
and which may include, besides, subjective sensa- 
tions of dazzling lights or colours, often of a zigzag 
shape, transient hemiopia, vertigo, unilateral numb- 
ness and tingling of extremities, impairment of 
speech, nausea, and vomitmg See Megrim 

When the superior maxillary division is in 
fault, violent pam is experienced m the cheek-bone 
or jaw, or in ^th, points of tenderness being found 
at the site of emergence of the infra-orbital nerve, 
over the malar bone, or on the gum of the upper jaw 
The pain may be so definitely localised in one or 
more teeth that these may be thought to be the 
cause of the suffering In these circumstances 
extraction of teeth is often performed quite use- 
lessly The teeth are found to be healthy. The 
attacks of pain are sometimes accompanied by pro- 
fuse watery secretion from the nasal and buccal 
mucous membranes. There may be swelling and 
acute sensitiveness of the lip and nostnl, the slightest 
contact with which causes pain to shoot widely m 
various directions, sometimes appearing to affect 
distant ports of the body Acute pain may also 
occur in the parotid gland, accompanied by a great 
flow of saliva. 

When the third division is attacked, points of 
intensity may be found on the temple, a little in 
front of the ear, at the place of exit of the inferior 
dental nerve, at the side of the tip of the tongue, or 
more rarely in the lower lip. The writer has met 
with cases in which neuiulgia of this dividon, 
attacking both sides of the lower jaw and the under* 
surface of both borders of the tongue, occurred in 
{flanges of agony which caused the patient to utter 
a kM of shrielung groan, and the hletA was jerked' 
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convulsively. Such attacks may be brought on by 
cliewing, swallowing) and even by speaking. In 
other cases the pain may be entirely localised in 
one side of the tongue* tip, but here at times it 
is so intense that the patient rolls on the floor in 
agony. To cases of this kind, marked by lightning- 
like seizures of exquisite character, and accompani^ 
by spasmodic movements of the facial muscles, 
the term epileptiform neuralgia is sometimes ap- 
plied. Hereditary tendency to insanity sometimes 
accompanies this form. The lingual branch of the 
fifth is happily not so often affected as the other 
portions, for there is probably no form of neuralgia 
involving more exquisite suffering. When the 
auriculo-temporal division is affected, pain is 
situated in the outer auditory meatus and temple. 
Some cases of so-called earache are doubtless ex- 
amples of neuralgia affecting this nerve. 

There is a variety of trigeminal neuralgia which 
is known as elavus hystericus^ and which occurs 
chiefly, but by no means solely, in females, and 
affects the period of bodily development. It is 
charactered by intense pain, limited to one or two 
small points (the parietal most often, or supra- 
orbital), and resembling the driving of a nail into 
the skull. It occurs most often in the anaemic, and 
has sometimes been mistaken, with unfortunate 
results, for some inflammatoiy affection demanding 
depletory measures. 

In severe tic-douloureux the facial muscles, those 
of the tongue, and even sometimes those rotating 
the head, may be spasmodically contracted by reflex 
action {see Fifth Nerve, Diseases of). With 
supra^orbital neuralgia there may be blepharosp^m 
or strabismus. The writer once saw a patient 
liable to neuralgia of the supra-orbital division for 
a period of twenty years, in whom, one year before, 
the attack began to be attended by complete 
ptosis and external strabismus, from paralysis of the 
third nerve. A certain amount of weakness con- 
tinued between the attacks, but it was as an im- 
mediate sequel of the pain that the loss of power 
was most strongly marked. Two days after the 
ce^tion of the pain the eyelid could be raised 
fairly well and the eyeball moved, though never 
quite freely. Some degree of vaso-motor paralysis 
was shown by the reddening and heightened tem- 
perature of the face and swelling of the veins, 
which occurred unilaterally during the paroxysms 
of pain, as well as by the soreness of skin, 
indicating probably a temporary congestion which 
remained behind. To the same cause must be 
referred the extreme redness of the conjunctiva and 
mucous membrane of the nostrils, with increased 
lachrymation and flow of nasal and buccal secretion, 
often observed in this form of neuralgia. The hair 
is ^ble to be changed in colour about the seat of 
pain. There may w a permanent blanching, as of 
the greater part of an eyebrow or a small tuft upon 
the head, or the c^nge may be a fluctuating one, 
the colour returning during the intermissions of 
the disease. Individual hairs in the district of the 
affected nerve may be hypertrophied, or the con- 
verse may happen ; and during the persistence of 
attacks the hair may become brittle and fall out, to 
return, however, when the neuralgia subsides. 
Anstie described a state of thickening, the result of 
subacute inflammation, in the periosteum of bone 
and in fibrous fasciae in the neighbourhood of the 
painfiil points of neuralgic nerves. Pressure on 
these swellings may not merely excite pains in the 


affected branches, but send a powerful reflex influ- 
ence through the cord to distant organs, causing 
vomiting, or affecting the action of the heart. The 
skin is apt to grow coarse ; and patches of pigment 
to occur in the painful situations. In neuralgia of 
the second and third divisions the corresponding 
half of the tongue is sometimes seen to be covered 
with fur from overgrowth of epithelium, and this 
even when the process of mastication has taken 
place equally on each side ; or there may be saliva- 
tion severe enough to cause a suspicion of mercurial 
action, but which may be distinguished by its being 
unilateral. Acute inflammation of the skin, in the 
form of herpes, sometimes attends neuralgia of the 
fifth, especially its first division ; and the eyeball 
itself may become in similar circumstances the seat 
of serious inflammatory action in one or other of its 
tissues. There may be a profuse and extensive 
eruption of herpes, leaving cicatrices which suggest 
confluent small-pox. In such a case neuralgic 
pains may cease during the eruption, to recur with 
great violence while this is scabbing. Acute glau- 
coma is attended by symptoms which appear to 
refer it to trophic changes consequent on neuralgia of 
the ophthalmic division of the fifth. There appears 
reason to think that recurrent iritis may sometimes 
be related to neuralgia or some kindred affection of 
the same division. Common sensation is frequently 
blunted during and after paroxysms of tic ; but oc- 
casionally there will be so much and such persistent 
hypersesthesia of the skin, that the patient cannot 
bear the face to be washed. In epileptiform tic 
the sufferer will often be observed to rub violently 
with a handkerchief the part of the face affected ; 
but, on the other hand, there are cases in which 
not even the touch of a light bonnet can be borne, 
so exquisitely sensitive is a portion of the scalp. 
A touch with the finger upon this locality will 
sometimes cause the patient to fall to the ground. 

Diagnosis. — The paroxysmal character of the 
pains, coupled with the tenderness on pressing 
various points, sufficiently indicates tic-douloureux. 
The only condition with which it is at all easily 
confounded is the painful anaesthesia which is apt 
to be an early symptom of the encroachment of a 
tumour upon, or some other destructive lesion of 
the trunk of the nerve within the cranium (see 
Fifth Nerve, Diseases of). The presence of the 
pain will distinguish the spasmodic contractions of 
the facial muscles secondary to neuralgia from 
mimetic spasm proper. There is no doubt that 
neuralgia about the forehead has been often mis- 
taken for some inflammatory intracranial mischief, 
and this is peculiarly liable to happen where either 
^osis or strabismus forms part of the symptoms. 
Careful examination, bearing in mind the points of 
diagnosis described, ought to obviate error. Still 
more important is it to avoid the error of ascribing 
to this form of neuralgia the pain occasioned by the 
growth of intracranial tumour (see Brain, Tumours 
and New-Growths of). It must be remembered 
that pus in the antrum may occasion neuralgic 
symptoms ; that a fruitful source of trigeminal 
neuralgia is caries of the teeth ; and that careful 
examination should be made for any disease of the 
nares. 

Duration and Prognosis. — Tic-douloureux 
occurring in youth and apprently as an accident of 
exposure, or as a result of faulty teeth, may never 
recur. It is perhaps more common, however, for 
repetitions of the attack to take place, alternating, it 



TIC-DOULOUREUX 


TINEA 


1709 


may be, with neuralgia in other quarters. Tic is 
not infrequently liable to recur, especially under 
circumstances of depression, through a whole life- 
time, but it may never have the character of extreme 
severity. In certain few cases, however, it is not 
only obstinate, but of terrible violence, the patient 
being incapacitated through many years by the con- 
stantly recurnng affection As a rule the disease, 
however severe the agony entailed by it, does not 
seem of itself to shorten the duration of the life 
which it fills with suffering. 

Treatment. — As in neuralgia generally, the 
treatment of tic is partly constitutional, and partly 
local and palliative of suffering {see Neuralgia) 
The first care in a case should be to have the state 
of the teeth accurately investigated, and faulty teeth 
removed or otherwise treated It may happen that 
a tooth betraying no outward signs of decay is 
carious internally, and may thus easily escape re- 
cognition. The state of the ear and the nares 
demands equally careful attention 

As a local means of palliation blisters are often of 
great service. A small one should be applied over 
the branches of the cervico-occipital nerve at the 
nape of the neck, and repeated if necessary The 
constant voltaic current is sometimes useful A 
sufficient number of cells (from four to eight or ten) 
should be employed to give such a current as causes 
the negative pole to impart a very distinct burning 
sensation The circuit should never be abruptly 
opened by the removal of the rheophore ; a gradual 
heightening and lowering of the strength, respec- 
tively, should take place, both on applying and 
when leaving off, to avoid a shock The rheophores 
should be fitted with sponges well moistened with 
salt and water, or with carbons plunged for a 
minute or two in hot water The application may 
be continued for five minutes at a time, and be re- 
peated at very short intervals indeed, it may be 
for some hours The medicinal treatment of tic 
embraces the employment of numerous drugs 
among which the synthetical compounds have ac- 
auired an important place not only on account of 
tneir efficacy in relieving pain, but also because they 
arc to a considerable extent free from the objections 
attending the use of opium and its derivatives In 
some cases of tic a combination of 20 or 30 grains 
of chloride of ammonium with 5 drops of liauid 
extract of opium, taken two or three times a day, 
IS singularly efficacious. Butyl-chloral hydrate — 
2 to 4 grains in a pill taken every two hours for a 
few times — may ne sometimes employed with 
advantage. So, also, the tincture of Gelsemium 
sempervirens, given in doses of 5 to 15 minims 
every two hours, till relief is obtained. This 
remedy requires close observation. Fhenazone, m 
doses from 5 grains every half-hour, or from 10 to 20 
grams every four or five hours for a few times, is 
sometimes particularly useful. So also phenacetin 
in doses of from 10 to 15 grains with 3 or 4 grains 
of caffeine will often give great palliation. Salicylate 
of sodium 10 grains, with 5 grains of iodide of sodium 
and 5-10 of phenazone 3 times a day, is often very 
useful. The hydrate of chloral in a dose of 20 
grains will occasionally be of great service, if the 
pain is not very severe, in procuring sleep from 
which the patient wakes relieved. If, however, the 
pain be severe, chloral hydrate is useless It is 
important not to confound the epithelial overgrowth 
of the tongue, which so commonly occurs in tic, 
with the ordinary furring frpm digestive difficulties 


which is supposed to indicate a necessity for pur- 
gatives. It will be observed that it onty affects a 
lateral half. The hypodermic injection of morphine 
should be avoided except in cases of extremely in- 
tractable character in which the emplojrment of 
other drugs has proved useless. 

It is in cases of this class that the aid of the sur- 
geon may be invoked with advantage Stretchir^ 
and resection of the affected branch of nerve wm 
often procure immunity from suffenng for periods 
varying from a few months to a year or two. 
Where all three branches of the nerve are involved 
it is sometimes found necessary to remove the 
Gassenan ganglion, an operation which in recent 
years has found considerable favour. 

T. Buzzard. 

TIN, Poisoning by — Synon • Fr JSm- 
potsonnement par VEtain t Ger Ztnnvergtftung, 

The importance of tin as a toxic agent has onl^ 
comparatively recently been recognised ; for although 
attention was drawn nearly a century ago to tn« 
possible danger attending the use of tinned vessels 
tor culinary purposes, the danger was supposed to 
be due simply to the contamination of the metal 
with arsenic Subsequently alarm was excited in 
consequence of the employment of alloys of tin for 
the storage of preserved articles of food, such as 
meat, vegetables, and fruits ; but here again the 
danger has been assigned to the lead with which 
the tin is alloyed, a lead -tin alloy being used for the 
construction of the capsules employed. Attention 
has also been directed to the tin with which tinned 
foods and fruits are almost invariably contaminated, 
as Itself presenting a source of danger to the con- 
sumer. It IS known that the soluble salts of tin, 
met with in cors\rcitxct 9 & Dyet^s salt ^ pink salt ^ &c., 
are poisonous ; and experiments on animals show 
that even the insoluble hydrated oxides of tin are 
fatally poisonous, the oxides being no doubt dis- 
solved in the alimentary fluids, tin having been 
detected after death in such cases in the hver and 
other solid viscera Certain kinds of sugar are per- 
pered by a process which introduces tin to the 
extent of from one-fourth to one-third of a gram 
per lb of sugar into the manufactured article ; butt 
It IS not known that these sugars are deleterious. 

Anatomical Characters.— -The post-mortem 
appearances in fatal poisoning by tin are those oi 
the mineral irritants. The cases observed have 
been too rare to be spoken of otherwise than gene- 
rally. See Poisons 

Symptoms.— Of these but little is known. Con- 
centrated solutions of stannous chloride and d 
stannic chlonde — the lower and higher chlondea 
respectively of the metal — are known to act as irri- 
tant poisons. Neurotic symptoms are also mani- 
festeo, so that tin-salts do not appear to act simply 
as irritants. In large doses the chlorides produce 
fatal results. Probably the toxic results are height- 
ened by the free hydrochloric acid invanab!^pif^« 
sent m the commercial solutions of stannous and 
stannic chlorides. 

Treatment. — T he treatment to be employedi ii 
that for mineral acids. See Poisons. 

Thomas Stbvbnson. 

TINEA {ttneay a moth-worm) — Syno», : Ring 
worm. 

DBFiNiTiON.--Contagious affections pftUie api 
dermic structures of man and some anlmali, cansec 



1710 


TINEA 


by the growth of various species of fungi, the 
JMicrospora and the Trichophyta, In addition to 
the various groups of bacteria (cocci, bacilli) re- 
cognised as pathogenic vegetable parasites of the 
human integument and its appendages, the hair and 
nails, there are certain cryptogamic organisms which 
contribute to make up the group of dermatophytes. 
The botanical place of some of these cryptogams 
is not definitely established, but we may mention in 
order the parasite causative of Botryomycosis ; the 
Streptothrix or Oospora actifiomyces^ associated with 
the various forms of Actinomycosis and Madura 
Foot > the Microsporon furftir (Eichstedt) causing 
Pityriasis {Tinea) versicolor j the Microsporon 
minutissimum (Burckhardt) causing Erythrasma ; 
the parasite associated with the hair-afifection called 
Piedra) the A chorions of Favus {Tinea favosa) \ 
and lastly the fungi, varieties of Microsporon and 
Trichophyton, causing respectively the Tinea ton- 
surans with little spores (Gruby-Sabouraud) and 
Tinea trichophytina, both of which are popularly 
known as Ringworms. 

The term Tima (Fr. teipie) was formerly in 
vogue to denominate a great variety of affections of 
the scalp, but is now used as a generic term to 
denote the various disorders excited by the Achorion, 
the Microsporon Audouini, and the Trichophyton- 
fungi. Pityriasis versicolor is frequently included 
under this generic term, and Erythrasma be 
so likewise. 

General Remarks on the Ringworms.— -A 
few years after Bassi and Audouin had discovered 
the Aluscardine disease of the silkworm, and so 
prompted Schonlein’s invest^ations, by which he 
recognised the Achorion-fungus, Malmsten found a 
chain-fungus in ringworm, and Gruby differentiated 
the three types of infection which we recognise 
to-day. The importance of Gruby’s researches 
from one cause and another was not appreciated, 
and until recent years all the ringworms were 
believed to be caus^ by one kind of fungus (called 
Trichophyton tonsurans). Differences in the size 
of the spores and construction of the mycelium 
were attributed to differences of soil, &c. Chiefly 
owing to the brilliant researches of Sabouraud the 
whole subject has been elucidated and placed on a 
firm basis. We now distinguish, by the objective 
features of the ringworm-lesions and by the micro- 
scopical examination of the scales and hairs, by the 
special features of cultures on artificial media, and 
by microscopical examination of these cultures, one 
group of ringworms associated with the growth of 
different species of Microsporon, and another due to 
species of Trichophyton. 

As to the source of these fungi, some appear to be 
exclusively human parasites. Others are inoculated 
directly or indirectly from animals, as the horse, 
c&ti\e, dog, cat, birds, hedgehog, See . ; all these are 
liable to set up considerable inflammation. We may 
find a jxirticular species constantly associated with 
^me species of animal, perhaps because the animal 
in its life is frequently exposed to this special con- 
tagion, and passes it to its fellows. These animal 
ringworms are, however, often intercommunicable. 
There is also considerable evidence to support the 
view that these fungi pursue a saprophytic exist- 
ence, and evidence mus been adduced in favour of 
the theory that they are but larval forms of superior 
fungi. 

The ringworms are highly contagious, directly or 
indirectly. The exclusively human forms (Micro- 


sporon Audouini and the common school Tricho- 
phyton megalosporon endothrix), which comprise 
the bulk of the cases met with in London, are 
inoculated from person to person (chiefly children) 
by simple contact, or through the medium of in- 
fected caps, brushes, towels, pillow-cases, clothes, 
or hairdressers’ appliances. Hence, institutions in 
which children are collected are fertile centres of 
contagion. Particular forms of ringworm may occur 
in single cases, or be endemic or epidemic. 

'Vheix geographical distribution is interesting, for 
the common microsporon of this country and 
France gets less frequent in Spain and Belgium, 
and disappears in Italy and Eastern Europe. A 
trichophyton giving a peculiar red-violet culture is 
rare in London and Paris, but forms the prevalent 
type in Parma, and so on. 

Little is known of the qualities of soil favourable 
to the growth of the fungi in the human skin. The 
fungi differ. Some like children, .some adults. The 
microsporon and common endothrix trichophyton 
especially attack children, and those with finer fair 
hair are perhaps preferr^ to those with coarser 
dark hair. There is no evidence, however, that 
any particular constitutional state predisposes to 
attack or favours the growth. In warm countries 
many forms of ringworm flourish under conditions 
of heat and moisture. Generally speaking, it riiay 
be said that these fungi occur mostly in the poorer 
classes or communities, where they are favoured by 
personal habits, and greater facilities for inoculation 
and persistence. 

Symptoms. — The ringworm-fungi give rise to 
characteristic lesions in the epidermic structures 
invaded, and when one fungus only was recognised 
it was customary to discuss the symptoms regionally. 
It will be seen, however, that all fungi do not 
affect all sites. 

Ringiuorm of glabrous regions (commonly called 
Tinea circinata, from the character of the lesions) 
may be caused by all these fungi, and the latter 
grow excentrically and regularly, and set up an 
inflammatory reaction, which varies widely with 
different fungi. In the majority of cases, enlarging 
red perfectly rounded macules or slightly infil- 
trated areas are produced, either scaly or bearing 
superficial vesicles or pustules, with or without special 
implication of the follicles. The rate of extension 
varies, but is usually rapid, and the areas have a 
marked tendency to clear up in the centres, owing 
either to the lessened activity of the fungus or the 
tolerance of the tissues, so that the spreading margin 
(scaly, vesicular, or pustular) stands out prominently, 
and rings are formed, whence the name ringworm. 
Rarely concentric rings are formed. The follicles and 
lanugo-hairs may be involved. The Microsporon 
Audouini causes small and ephemeral macules, but 
some trichophyta form lesions of great extent, and 
may be persistent. The variations in aspect are 
mostly due to the qualities of the parasite and its 
products, and are to a gi^eat extent constant for 
each species of fungus. There may only be a single 
lesion, or by auto-inoculation many may arise and 
become confluent to form gyrate patterns. They 
usually occupy exposed regions, but may be more 
or less generalised. One or two lesions call for 
special remark. Some fungi, especially some tricho- 
phyta of animal origin, whether they are inocu- 
lated on the uncovered parts of the glabrous skin 
or in hairy regions, such as the scalp and beard, 
set up an agminate pustular follicuUtis, which is 
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known as the Kerton of Celsus The lesion com- 
mences by a firm oedematous lesion, simulating a 
furuncle, but less painful, situated around a pilo- 
sebaceous follicle, within which suppuration occurs. 
Pretty rapidly surrounding follicles become simi- 
larly involved, and a perfectly round, red, granu- 
loma- 4 ike projecting swelling is evolved, which 
may attain 7-8 centimetres in diameter. The 
follicles exude pus freely, and a crust forms The 
diseased hairs are detached from the papillae and 
fall out, thus effecting a spontaneous cure of the 
lesions 

Again, there is a special phase affecting the 
inguinal regions primarily [T. tngutnahs)^ and 
from the secondary complications brought about by 
scratching, &c , it has been included with ery- 
thrasma and some forms of superficial dermatitis 
under the generic term Eczema marginatum This 
ringworm is apparently due to a special tncho- 
phyton-fungus, which does not infect the hairs, and 
It IS notable that almost all the adult members of a 
household may be attacked at the same time The 
ringworm begins as a small red itching spot, 
spreads downwards on the thigh by a marginal 
border, scaly or vesicular, and may also advance 
over the genitals, perinaeum, buttocks, and pubes 
A similar state of things may be found in the 
axilla 

It will be convenient to refer here to the subject 
of tropical ringworm The tnchophyta are ex- 
ceedingly common and flourish actively in damp 
warm atmospheres In India there is a marked 
incidence in the rainy season, and the eruptions die 
down after a time, to reappear again in the follow- 
ing year No doubt a number of different fungi are 
concerned, and possibly each country has its special 
flora , but the subject has not yet been worked out 
by modern methods of investigation Though 
hairy regions may be affected, ringworm of glab- 
rous skin seems to be far more common, and has 
monopolised attention It occurs nearly always 
in adult life, and may attack any region ; but in 
India and elsewhere it commences very frequently 
and has its headquarters in the inguinal r^ion of 
the male, like the T inguinalis of Europe, but in 
the hotter climates it is apt to spread far more 
widely and rapidly, to cover wide areas with con- 
fluent-margined patches from the knee upwards 
over the Iwdy Sweating and scratching cause a 
secondary eczematoid dermatitis, and the intense 
irritation may be most distressing and sleep-destroy- 
ing Chronic patches may get much thickened and 
pigmented, and on the hands and feet may be 
intractable and present great difficulties in dia- 
gnosis See^ 1717 

Ringworm of the Scalps or T capitis^ usually 
has special objective features, because the circular 
or circinate rounded areas with excentric spread due 
to the growth of the fungi in the surface-epithehum, 
and comparable to Tinea circinata of glabrous skin, 
are ephemeral, and give place to the destruction of 
the hair which dominates the picture We shall 
have occasion to describe in detail this hair-infection, 
which in this country is due in almost all cases to 
one of two kinds of fungus, the Mtcrosporon 
Audouint or the common endothrix trichophyton. 
They affect children particularly, and very rarely 
the adult, but other forms of tnchophyton may in- 
fect the adult scalp, and Surgeon-major Garden 
wrote in 1876 that ringworm of the scalp was very 
common in the native army m India Fungi of 
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animal ongin may set up vesiculo-pustular (cat) or 
pustular infiltrated patches (cattle), and the kerum, 
which we have already described, is occasionally 
met with Sabouraud thinks that kerion is in- 
vanably due to ectothnx fungi of animal ongin, 
but English observers hold it may be associated 
with the microsporon, and the wnter finds the 
usual kenon of children’s scalps in London is due 
to an endothrix fungus. 

Ringworm of the Beard ( T harhce^ T. sycosis) is 
fairly common in England, and, asm the scalp, may 
commence by circinate lesions, though the hair- 
infection or the folliculitis produced are the stnking 
features As in the scalp, also, most varied appear- 
ances are brought about by different species of fungi. 
The most common picture is produced by multiple 
areas of agminated or conglomerate pustular follicu- 
litis analogous to that described as kenon, and due 
to a horse-fungus From the horse also comes a 
fungus which sets up a less degree of inflammation, 
but vesiculo-pustular and encrusted, sometimes simu- 
lating eczema or sycosis Highly inflammatory lesions 
may be set up again by cattle- ringworm In strik- 
ing contrast there arc phases in which the inflam- 
matory symptoms are practically absent, so that we 
only see very short stumps studding the beard-area 
and the follicle-mouths surrounded by a little red- 
ness, or only scaliness A bird-nngworm, with rose- 
coloured culture, has been isolated from these lesions, 
and another with a violet culture The eyelids 
may be involved in rare cases 

Ringworm of the Nails {T unguium or Onycho- 
mycosis) IS invariably due, according to Sabouraud, 
to the various species of animal tnchophyta It is 
rare in this country and in Fans The clinical 
characters are similar in all cases, viz. thickening, 
discolouration and friability of the nail Excep- 
tionally a single finger-nail is affected, more often 
several, irregularly and on both hands, rarely all the 
nails The toe-nails may also suffer See p 1054. 

Mycology — Cultures of the fiinm can be ob- 
tained on suitable media from the epidermic lesions, 
and the same type of malady be reproduced by in- 
oculation of the cultures In culture each fie^ily 
has Its formal and proper biological characters, and 
by culture each fixed ^tanical species can be dif- 
ferentiated, for ‘ a given fungus upon a given medium 
of culture takes a form personal, specific and in- 
variable ’ (Sabouraud) The technique for the isola- 
tion and pure cultivation of these fungi, the compo- 
sition of the media, and the methods of rnoculaticm 
in animals, require detailed study, and the reader is 
referred to special works for information As to 
mycology t the ringworms belong to the Mucedtnes or 
moulds^ and hence are filamentous funm, repro- 
ducing themselves by external spores Each fila- 
ment IS composed of cylindrical cells placed end to 
end, and the cells are composed of a cellulose 
envelope containing protoplasm The filaments 
may be composed of long cells, giving the appear- 
ance of a tube partitioned at comparatively*^lo«^ 
intervals {plain f laments), or of snort cells,*^ and 
then oval, round or square, forming a chain-like or 
necklace-like filament {sporulated filaments), A 
filament may break up into its constituent cells, 
which are then called spores, but they are intenuU 
or mycelial spores, and are not a part of true frucd- 
ficative organs. The filaments of both sorts ave 
commonly called mycelta, and the whole is the 
vegetative part of the fim^s, which may be repro- 
duced by any of its segments. Under fiitourabk 
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conditions of culture the filamentous meshwork or 
thallus sends down root-like filaments (the mycelium 
proper of mycologists) into the substance on which 
the fungus grows, and emits to the free air aerial 
filaments. The latter give off special branches 
{hyphai) bearing true external sp^es ox conidia^ 
which constitute the true oi^ans of fructification, 
and on which mycologists largely depend for pur- 
poses of classification. In the imperfectly aerated 
submerged portion of a culture, numerous meta- 
morphoses of the filaments are found, some of which 
are regarded by some observers as various phases of 
reproductive organs, and of corresponding import- 
ance. % 

The study of these various changes in sections of 
the cultures is not satisfactory. The Continental 
method of examining the mycology of these ring- 
worm-fungi has been for the most part the ‘ hang- 
ing drop,’ but by this method the aerial hyphse tend 
to be imperfectly developed. Sabouraud by this 
method concluded that the microspora belong to an 
entirely different family from that of the trichophyta. 
Thus, in the latter, he describes the fructification 
as taking a bunch -of-grapes formation, while that 
of the microspora is on a different plan. Colcott 
Fox and Blaxall, by making Klatsck or impression- 
specimens of the aerial filaments from plate-cultures, 
demonstrated that both the microspora and tricho- 

hyta were closely related by these organs of fructi- 

cation. In each group delicate hyphae form, 
supporting external spores or conidia, and though 
these spore-bearing organs differ slightly in detail, 
the plan is similar in all. 

For immediate microscopical examincUion a 
suspected hair should be carefully extracted, if pos- 
sible entire. Should the root-sheath come away 
with the hair, the relations of the fungus arc very 
completely shown. The hair, from which grease 
can be extracted by ether, should be immersed in a 
drop of Liquor Potass®, B.P., on a glass slide, 
and care must be taken not to press down the cover- 
slip unduly or the relations of the fungus to the 
hair are disturbed. The clearing of the specimen 
should be watched. A low power will display the 
general aspect, and a magnifying power of about 
800 diameters is desirable for a study of details. I f it 
is desired to preserve die specimen, the potash can be 
washed out with a 15-per-cent, solution of spirit 
and water before staining. Sabouraud advocates 
potash-solutions up to 40-per-cent, strength. Scales 
can be examined in a similar manner, after dissocia- 
tion with needles. Fus can be investigated imme- 
diately, after bein^ spread out between two glasses. 
Nails require preliminary powdering with a sterilised 
nail-file. The fungus is conveniently stained on a 
slide by the following method. Stain in gentian- 
violet aniline-water and fix in Gram’s iodine-solu- 
tion ; decolourise in aniline-oil, watching the pro- 
cess; dissolve out the aniline-oil with xylol and 
mount in Canada balsam in xylol. The micro- 
sporon-fungus stains well in a few minutes, and 
the epithelial tissue needs, therefore, less decolouri- 
sation ; but the endothrix trichophyton requires a 
prolonged soaking, somedmes one hour, and a 
corresponding decolourisation of the hair, which 
may be advanced by mixing; a drop of nitric acid 
with a few drops of aniline-oii, and afterwards 
soaking the acid out with pure anUine-oil. 

A few words may be added on the method of 
exasnining tlu scalp. The patient should be plac^ 
in a good light, and with the blade of a pair of 


epilating forceps the hair should be turned over in 
a direction against the lie of the hair. The elastic 
healthy hair Hies back to its place, while the diseased 
stumps do not. The operator should use a magni- 
fying glass, preferably a watchmaker’s glass, as it 
leaves both hands free. In this way, with a little 
practice, the eye detects any signs of disorder in 
the scalp, such as scales, and the presence of any 
hair which departs from the normal in length, 
shape, or colour. Scales should be lifted, as they 
often hide very short or incurved stumps. 

Diagnosis. — From a clinical point of view, 
a lengthy section might be devoted to the dia- 
gnosis. In the first place, all round or circinate, 
scaly or congestive, or vesiculo-pustular eruptions 
must be considered, and these would include 
pityriasis alba, eczema seborrhoYcum, erythema 
multiforme, psoriasis, lupus, syphilides, leprides, 
circinate impetigo contagiosa, &c. Further, we have 
to consider the more marked inflammatory phases, 
and alopecia, with its atrophied * note of exclama- 
tion’ stumps. In untreated cases the task is com- 
paratively easy, but the difficulty arises when com- 
plications such as eczema mask the typical features, 
or when the areas of disease are broken up and 
defaced by treatment, or, lastly, towards the termi- 
nation of a scalp-case, when only a few isolated 
stumps crop up. It is essential for a correct dia- 
gnosis that the observer should be thoroughly skilled 
in the detection of the fungus and the charac- 
teristically diseased hairs^ for without this no 
amount of detailed description will avail. 

Tinea due to Microspora (Grt* 6 y,Sa 5 our- 
aud ). — This ringworm contributes something like 
90 per cent, of the cases of ringworm of the scalp in 
London, and most cases are due to the fungus 
described by Gruby as Microsporon Audouini, A 
microsporon, however, has been cultivated from 
the horse, and another from the dog, which may 
be contracted by human beings. So also a ring- 
worm derived from the cat (Fox and Blaxall) is not 
infrequent in the child, and is probably a micro- 
sporon. The so-called Microsporon minutissimum 
of Erythrasma and the Microsporon furfur of Pity- 
riasis versicolor do not belong to this family. 

The Microsporon-family is easily distinguished by 
the objective characters of the eruption and of the 
diseased hairs, by the morphological characters of 
the ^rasite in the lesions, and by the cultural 
peculiarities of the fungi. 

The Microsporon Audouini is apparently exclu* 
sively human, and attacks the scalp-hair with avidity 
(T. tonsurans), the glabrous skin only slightly (T. 
circinata), but never tlu beard or nails* It is rarely 
contract^ before three, and more rarely still after 
fourteen, years of age. Puberty seems to determine 
its extinction, hut within these limits its duration is 
apt to be prolonged over years, during which period 
it remains highly contagious. 

The characteristic of this ringworm is the pre- 
dilection for the scalp and the formation there of 
considerable, more or less rounded, scaly areas, 
over which almost every hair becomes invaded by 
the fungus and thus rendered fragile, lustreless, 
decolourised, and broken off about 5-7 millimetres 
above the skin. Hence the qualifying term ton- 
surans applied to this and other ringworms in which 
the scalp-hairs are $0 diseased. These stumps may 
be straight, bent, or twisted by entanglement in the 
scales, and lie about in different directions. One 
can extract between the fingers a bunch of diseased 
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stumps which break off in the follicle, leaving a 
portion of the diseased hair. A further distinctive 
feature is a grey sheath on the stump extending 
upwards for about 3 millimetres from the mouth of 
the follicle. This adherent sheath is due to a 
mosaic of spores, and must not be confounded with 
an occasional sheath of epithelial scales When 
the hair is cut in a typical case the pattern of one 
or more large parent-patches with numerous satel- 
lites in all stages of evolution is notable Some- 
times when the case comes under observation there 
may be only a single patch, or at other times by dis- 
semination and confluence of patches the greater 
part of the scalp may be involved. The degree of 
inflammation set up is very slight, and the areas are 
only occasionally reddened and ringed. In the 
scalp the marked inflammatory effects, however, 
known as kerion^ and lesser degrees, may on rare 
occasions be associated vath this family of fungi, 
possibly due to members of animal origin Lastly, 
the objective features may be masked on the one 
hand by the effects of scratching, weeping eczema, 
seborrhoea, and pus-inoculation from pediculosis, 
and, on the other hand, stumps may be worn 
down by rubbing, scales removed by treatment, 
and towards the end of a case only a few hairs 
or perhaps only a single diseased hair, and that 
a comparatively long one, may remain. It is, 
therefore, obvious that the medical man must be 
thoroughly versed in the detection of the diseased 
hairs 

On the glabrous skin reddened scaly rounded 
macules, sometimes ringed, are not infrequently 
seen about the face, neck, and shoulders at the 
outset, and in the course of neglected cases, but 
tend to die away spontaneously M Audouini 
does not care about the glabrous skin, but the 
species isolated from the cat by Fox and Blaxall 
cause striking multiple circinate lesions of the skin 
Adults in intimate contact with the children may 
also contract a lesion, but the scalp is very rarely 
affected in them 

The microscopical appearances of the diseased 
hairs are also highly charactenstic On the surface 
of the bulb will be found columns, two or three 
dedb, of spores extending upwards towards the 
shaft, and at the lower part of the latter they join a 
dense mosaic of spores, each 2-3 /a diameter and 
polyhedral from mutual pressure This mosaic 
adheres to, and encases, the hair, and, as we have 
pointed out, extends beyond the intrafollicular por- 
tion of the shaft some 3-5 millimetres Beyond 
that again to the free end a few collections of sjxires 
will be found dotted over the shaft Careful focus- 
sing will convince the observer that these spores are 
outside the hair. Beneath this sheath, however, and 
in the hair, a certain amount of mycelium is found. 
It ends, except in some dead hayrs, just above 
the bulb in clubbed feelers forming a well-marked 
fringe It is more or less obscured higher up by 
the mosaic of spores, but characteristic little pieces 
with irregular branching are seen again towards the 
free end. The mycelial threads are generally plain, 
but occasionally more or less sporulated It should 
^ stated that Sabouraud descnbes the mycelium 
in the hair as giving off lateral branches, and these 
others, until very fine ones penetrate the cuticle of 
the hair and end by giving rise to a series of 
spores attached to one side of the branch (an 
organ of fructification). The writer controverts mis 
view. 


Tinea due to Megaloepora {Trkkophyta^ 
Trtchophytos%s\ Fn Tnehothytie). —TYie trieh 0 phjh 
ton-iwagi form a family of wnich many different ued 
species are already known. Some are rare, and as 
investigations proceed in other countries no doubt a 
considerable list will be formed. We already know 
that some are specially prevalent m particular coun- 
tries or places These tnchophyta are arranged in 
two great groups. In one {Endothnx) the fungus 
attacking a hair becomes localised exclusively 
within such hair. In the other the fungus either 
remains outside the hair in its intrafollicuUir portion 
(Ectothrtx)t perhaps invading the epithehum of the 
follicle, or also enters the hair and ts found both 
within and without {Endo-ectothrix), The writer 
doubts the existence of a pure ectothnx type. Some 
fungi, however, as in the case of the Microsporon 
furfur, do not appear to attack the hair at all, 
the one causing T. inguinahs. Only certain vaneties 
attack the nails. When the hairs are infected they 
are rendered fragile and break off to form stumps, 
as in the microsporon -infection 

The mycelium of the trichophyta can be easily 
distinguished from that of the microspora, in that it 
IS for the most part sporulated and forms charac- 
teristic beaded filaments, and almost exclusively so 
in the hair and nail Then again, the diameter, 
and consequently the size, of the ‘ spores * is mvan- 
ably larger (4-5 /jl to 8-9 fi), and the qualification 
megalosporon applies with few exceptions. In some 
endo- ectothnx species a marked vanation m the 
size of the spores is noticed 

The trichophytic lesions appear under two aspects 
— one practically without inflammatory reaction, so 
that in the regions of the scalp and beard the hair- 
lesions arc the prominent feature ; the other charac- 
terised habitually by more or less marked inflam- 
mation, which is focussed about the follicles and 
makes the hair-infection a secondary feature An 
endothrix trichophyton, which with the Microsporon 
Audouini causes the bulk of the nngworm in chil- 
dren, is, like the latter, exclusively human. The rest 
are probably of animal origin, and among them are 
those causing the marked inflammatory reaction 
and pustular follicuhtis. 

Endothrtx Truhophytosis, — Special attention 
must be directed to the common large-spcred Endo- 
thrtx trichophyton of childhood, giving yellow 
crateriform cultures on Sabouraud’s proof-m^ium. 
This fun^s, which appears to be exclusively human, 
attacks the scalp and glabrous skin of exposed re- 
gions, but never the l^rd and nails (SaTOuraud). 
It IS almost as common in the elementary schools 
of Paris as the Microsporon Audomm, but among^ 
hospital out-patients in western London it forms 
only about 2 or 3 per cent, of the scalp-cases. In 
certain institutions, however, it is very common. It 
attacks children especially, but may survive puber^ 
to perhaps twenty years of age. The glabrous skin 
of the adult may be occasionally involved^ but not 
the scalp (Sabouraud). * > 

The clinical picture is characteristic. More fre- 
quently than microsporon, this fungus causes, 
multiple lesions of the glabrous skin (free, neck, 
and hands), and they are apt to be lar^r, but stUI 
small and ephemeral, more often circinate, and 
longer-lived. They begm as lenticular, promhaen^ 
rosy patches, punctate owing to more active con-’ 
gestion about the glandular orifices. Thejr CKtead 
to form circular areas with raised red borders finelT 
scaly or faintly vesicular, while the centres witn 
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some scaling. Let it be noted that the occurrence 
of such lesions where children are congregated 
always calls for a careful examination of the heads. 

In the scalp the initial symptom is a rosy cir- 
cinate lesion of rapid extension and short existence, 
so that it usually escapes observation. The fungus 
enters the follicles and then the hairs, but, contrary 
to the microsporon, it selects some hairs only. If 
an infected scalp be carefully and systematically exa- 
mined, a number of little scaly areas will be found 
di^minated over the surface, each bearing a single 
stump or groups of two to ten darkened swollen 
stump>s interspersed among healthy hairs. These 
stumps are so frs^le that they tend to break off 
close to, or within, the mouth of the follicle 
(* black -dot ringworm ’), and the desquamation pre- 
sent often hides the growing stump and causes it 
to bectmie incurved or twisted in a spiral. Never- 
theless, straight stumps, quite as long as those seen 
in microsporon, may be met with, and also light- 
coloured ones in fair-haired children. There are, 
therefore, no large initial patches, over which 
almost every hair is broken off, as in microsporon- 
infection. However, the small areas tend to enlarge 
and gradually to infect more and more hairs, so 
that in long-standing or severe cases the greater 
part of the scalp may be covered with large con- 
fluent areas. 

Microscopical examination of scales discloses 
mycelial threads dividing die notom ou sly, some 
plain and others sporulated, the latter composed of 
equal-sized, rounded, or oblong segments, flattened 
at the junction with the next cell. Hairs in the 
early stipes of infection show sporulated mycelium 
winding over the intrafollicular portion of the shaft 
and entering the hair beneath the cuticle. In the 
fully-infect^ hair all this outside fungus disappears, 
as may be ascertained with certainty when the root- 
sheath remains attached, and the shaft is found 
packed with monomorphic rectilinear sporulated 
filaments (4-6 ft broad). They terminate in a fringe 
above the bulb. The cuticle remains intact for a 
long dme, and the chains do not break up readily. 
Thus the size of the cells, the chain-formation, and 
the exclusive location in the hair, except in the early 
st^es, and the absence of a mosaic sheath clearly 
dif^endate the picture from that of microsporon. 

Sabouraud says that other endotkrix tricho- 
phyta are met with exceptionally, and are only 
differentiated culture, though there may be cer- 
tain clinical difmrences, such as the formation of an 
initial large patch. In London there is a well- 
marked form of kerion of the child’s scalp due to 
an endothrix trichophyton of uncertain origin, and 
the same or another may set up a vesiculo-pustular 
rii^onn of glabrous r^ons. 

Ectothrix and Endo-ectothrix Triehophyta , — 
These fungi are of animal origin, and those more 
commonly met with in this country set up marked 
inflammatory rea^ion about the follicles, culmi- 
nating in the agminated pustular folliculitis which we 
have described as kerton, Thus there is an im- 
portant group giving characteristic white cultures on 
Sabouraud’s proof-medium. One isolated from the 
cat sets up vesiculo-pustular circinate lesions in matt. 
A horse-specimen is not at all infrequent, especially 
in thebrard, and causes raised inflammatory patches 
of agminated suppuradng perifolHculids. A third 
from the calf is a frequent cause of angry pustular 
ringworm of the hands, forearms, fecc, arid neck in 
some country districts. Belonging to a second 


category is another horse-fungus, setting up a lesser 
degree of inflammation, which may simulate crusted 
eczema. To a third group belongs a fungus con- 
tracted from birds, which sets up a very slight degree 
of dry inflammation. And, fourthly, a fungus of 
unknown origin simply affects the hair without 
causing any notable reaction. Lastly, we may 
mention a ringworm almost indistinguishable from 
the common endothrix, except that a large parent- 
patch is formed on the scalp, surrounded by satel- 
lites, each studded with swollen black stumps 
broken off in the follicles. Sabouraud indeed 
formerly described this as an endothrix fungus, 
and called the ringworm peladoid^ from a certain 
simulation of Alopecia areata. 

Microscopical examination discloses the sporulated 
filaments characteristic of the trichophyta. The 
constant presence of the fungus outside the hair in 
the follicle or in its wall will distinguish it from the 
endothrix group, and confusion can only arise with 
an endothrix-infection in its early stage before the 
fungus has died away from the follicle. The size 
of the fungus-elements and the almost exclusive 
presence of sporulated threads will facilitate the dis- 
tinction from microsporon. Error can only arise 
from the dense massing of the filaments around the 
hair, so that the chain-formation is obscured. This 
sheath is not in mosaic. In rare cases, too, the 
fungus is comparatively small, and not strikingly 
larger than microsporon. The fungus has an intra- 
follicular location, and the sheath around the hair 
does not extend well beyond the follicle. 

Treatment. — There is no method of dieting or 
internal medication known which will so alter the 
soil as perceptibly to retard or prevent the growth 
of the fungi, or directly kill the parasite. Obvi- 
ously, however, it will be proper to correct any 
departure from the standard of nealth presented by 
the patient. 

The spread of these disease.s would be greatly 
curbed if all children were systematically inspected 
before admission to schools or other institutions, 
and at stated intervals afterwards. So also hair- 
dressers and barbers should take special precautions 
to prevent contamination. ^ 

Every child found to be suffering from ringworm 
should be isolated, as far as possible, from other 
children, and separate toilet-re^isites should be 
provided and kept disinfected. The source of con- 
tagion should also be traced if possible. 

The principles only which should govern the 
local treatment can be discussed here, as it would 
be impossible to give in detail all the remedies and 
methods so strongly recommended from time to 
time. We know that the fungi can be destroyed 
by many agents, for instance a culture is readily 
killed by formalin-vapour. The difficulty in effect- 
ing our purpose is almost entirely the problem of 
making the parasiticide penetrate to the fungus. 

Ringworm of the glabrous skin can as a rule be 
readily exterminated, because the fungus grows in 
the superficial layers, and we can remove these by 
causing exfoliation, so that our remedies easily reach 
the parasite. Thus repeated painting with tincture 
of iodine is vtvj successful, and any one of the 
numerous parasiticides can be applied in the form 
of lotions, liniments, pigments or ointments, care 
being taken to regulate the strength so that unneces- 
sary pain or inflammatory reaction is avoided. Invete- 
rate areas of ringworm, as in chronic T. inguinalis, 
sometimes require a combination of remedies whid) 
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are resolvent and parasiticide, and cause desquama- 
tion. Goa powder in ointment, or moistenM with 
acetic acid or lemon-juice, is a favounte application 
for tropical ringworm 

Ringworm of the scalp is the phase which causes 
most trouble The following general directions may 
be given ; (l) Where the disease is limited to a 
single patch or two or three areas the hair should 
be kept cut well round these places. If, however, 
more patches exist — and careful search should be 
made— it is advisable to keep the hair over the 
whole scalp cut or clipped very short, leaving 
perhaps a bordering fringe for the sake of appearance, 
or even to shave, with antiseptic precautions, at in- 
tervals. The latter proceeding removes all disease 
above ground, so to speak, but the diseased areas 
must be previously noted or marked. Epilation of 
a zone of healthy hairs around the patches seems 
unnecessary. (2) The head should be thoroughly 
washed at the outset with soft soap, or some 
medicated soap, and all scales and crusts removed 
Subsequent washings are useful occasionally to 
cleanse out plugs from the follicles. (3) Fresh 
auto-inoculations should be prevented by rubbing 
over the whole scalp daily some parasiticide appli- 
cation, such as weak formalin -ointment or a gly- 
cerine of carbolic acid (4) A light head-covering 
should be worn night and morning, and lined with 
w»axed paper to prevent soiling of the cap, pillows, 
&c (5) The diseased areas can then be specially 
attack^ Various principles have been tned, such 
as the exclusion of oxygen, the application of para- 
siticides, and the removal of diseased hairs (a) by 
causing them to atrophy, {d) by withdrawing them 
{eptlatton), {c) by causing their fall by setting up 
perifolliculitis 

With regard to atrophy of the hair 5 ^ this happily 
occurs now and again accidentally, so to speak, but 
cannot be produced at will. It has most commonly 
followed a treatment by a thorough daily washing 
with soap and water and the mopping in of Cavafy’s 
boric -acid lotion Acid Bonci, Jj vel q.s ; 
iEtheris Methylati, 4 x ; Olei Rosmariiii, 51J ; Spin- 
turn Methylatum, aa Jxl, eight times a day (Alder- 
smith) j or the evil-smelling parasiticide gas-water 
(sulphide of ammonium in an excess of ammonia) 
daboed on three or four times daily 

There is an endless number of parasiticide appli- 
cations to select from, such as the perchlonde, bin- 
lodide, oleate, nitrate, and oxides of mercury; 
the acetate, sulphate, and oleate of copper ; silver 
nitrate ; sulphur, sulphurous acid, hy{^sulphite of 
sodium, and iodide of sulphur ; lodine-preparations ; 
carbolic, salicylic, and acetic acids; chrysarobin, 
resorcin, j8-naphthol, creosote, thymol and men- 
thol, tar-preparations, formalin, &c. These can be 
used in various combinations and alternations, in 
the form of lotions, liniments, pigments, ointments, 
pastes, or plasters. 

The selection of a parasiticide and its mode of 
application must depend on the age and sensitive- 
ness of the child, the degree and character of in- 
flammatory reaction produced, and the extent of 
diseased area. Thus equal parts of Ung. Sulphuris 
and Ung. Acid. Salicyhci can be rubied in freely 
for prolonged periods over extensive areas. Ung. 
Chrysarobin, however, will require care, and wul 
often need weakemng. A favounte ointment is 
one composed of an ounce of phenol, of olive oil, 
and of white wax respectively, two ounces of citrine 
ointment, and half an ounce of sublimed sulphur. 
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A pigment much used consists of equal parts of 
tincture and strong solution of iodine applied after 
the area has been cleansed and soaked with turpen- 
tine When the coating gets too thick it can be 
removed with vaseline A very important prin- 
ciple has now to be considered We must care- 
fully distinjpish between the purely parasiticide 
and the in^mmatoty effects product by applica- 
tions If we consider that the diseased hairs fit 
closely into the follicles, are infiltrated with fungus, 
and embedded to a considerable depth, we need 
not be surpnsed to find that there is an almost 
insuperable barrier to the penetration of the 
parasiticide into the whole extent of the hair. 
Consequently expenence teaches us that, in con- 
trast to what we see with ringworm of glabrous 
r^ions, It IS almost impossible to cure ringw-orm 
of the scalp with purely parasiticide remedies ; at 
any rate the treatment is very prolonged Attempts 
have been made to surmount this difficulty by using 
media which are supposed to penetrate, such as 
glycerine, turpentine, aether, chloroform, acetone, 
benzol, &c , but avail us little. On the other hand 
the majonty of parasiticides are irntants, and it is 
the constant irritation set up about the follicles 
which cures ringworm by causing the fall of the 
diseased hairs. Setting up mere desquamation or 
superficial serous catarrh is useless, and the latter 
to be avoided entirely The ideal effect is to excite 
a deep-seated folliculitis Unfortunately, scalps 
react so differently that we cannot easily command 
the effect we aim at. Thus with a saturated 
solution of Hepar Sulphuris in spint very exten- 
sive cases may sometimes be rapidly cured by 
setting up folliculitis, but the remedy mostly fa^ 
When we have to deal with a single patch — and 
extensive areas may be treated piecemeal — it is often 
convenient to set up considerable inflammation by 
parasiticide pigments, such as Coster’s paste, com- 
posed of Iodine, 51J in 5vj of Rectified Oil of Tar, 
or Bmiodide-of-Mercury pigment (Hydrarg lodi 
rubn, gr iv adgr vij, Sodiilodid 5ss, Sp Chlorot 
^ij ad 51V, Aquam ad Jj). Or one of the follow- 
ing ointments may be used, viz Ung Cupri 
Oleatis (3J-1V to ^ of base) or Ung H3rdrarg, 
Oleatis (Hydrarg Oleatis, jjss ad 5ijss ; Lano- 
lin Anhyd jjss ad 51J , Acidum Oleicum ad jj) 
(Aldersmith) In this connection we will ms- 
cuss the important pnnciple of epilation If the 
entire hair with its bulb, and preferably with its 
root-sheath, can be drawn out with forceps we have 
at hand a radical method of curing a patch Every 
follicle so emptied is cured Unfortunately we 
can, as a rule, only achieve our object when the 
hair-papilla is invaaed by inflammatory exudation, 
and the attachment of the hair is weakened or 
completely severed If the hairs break, epilation is 
a waste of time, but in the course of any case ol 
scalp-nngworm it is well to try from time to time 
if the hairs can be drawn When we excite dsftp- 
seated inflammation by the applications just men^ 
tioned, we greatly expedite the cure if the dried 
crust IS carefully removed and the hairs epilated 
before renewing the application. 

This bnngs us to a further development of ridt 
method It is well known that nngworm-patches 
characterised by pustular foUicuhtis and the a^inate 
lesions of it, known as kenon, heal spontantoo^y. 
The diseased hairs foil, and with the casdng out of 
the fungus the source of inflammation is ftme. 
Aldersmith, many years sgo, elaborated a method 

5 aa 
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of exciting pustular folliculitis and kerion by the 
painless use of croton oil ; and the writer has long 
been a keen upholder of the value of this method. 
Isolated patches, not bigger than half-a-crown, are 
painted with croton oil, and the area is continuously 
poulticed with linseed meal^ which should be fixed 
on the part by elastic bands, and not allowed to 
shift. From time to time further applications of 
croton oil may be made, until a raisra boggy area 
is formed, and then all the diseased hairs fall out or 
can be epilated entire. It is essential to prevent 
any accumulation of pus, and this should be bathed 
away as fast as it forms. The experienced hand 
never produces scars. In many cases the writer 
finds that the rubbing in of an ointment containing 
one drachm of croton oil to the ounce of parasiti- 
cide ointment does equally well, and is less risky in 
inexperienced hands. Fingernail -sized areas can 
be painted with the croton oil. Where single 
stumps are disseminated over the scalp, these can 
be removed by dipping a darning-needle in croton 
oil and needling the follicle. 

In conclusion, it may be said that experience 
teaches that the expeditious cure of rin^orm de- 
mands detailed attention on the part of the prac- 
titioner or some intelligent attendant whom he has 
instructed. Merely writing prescriptions and giving 
general directions end most unsatisfactorily to all 
concerned. 

A cure can only be pronounced after new hair has 
grown, and repeated examinations have failed to 
disclose any isolated diseased hairs. The latter, 
though breaking easily, may sometimes escape recog- 
nition^ as they tend to grow long and may cling to a 
healthy hair. Cases prematurely certified as cured 
ard a frequent source of unpleasantness to all con- 
cerned. 

Ringworm of the beard demands different treat- 
ment in different cases. Kerion, as elsewhere, soon 
subsides if boric-acid fomentations are applied and 
the surrounding skin is protected from auto-inocula- 
tions. The less inflamed lesions may require a 
strong ointment. The rarer cases without any in- 
flammation are very obstinate, and the hairs need 
individual treatment by needling. 

Ringworm of the nails is extremely tenacious, 
and may persist for many years. Dubreuilh says 
that the aspect of the nail is not a true guide to the 
extent of infection, for the fungus usually completely 
invades the nail. Treatment, to be efficacious, 
must attack the fungus by penetrating down to the 
matrix and well behind the subungual fold. Pene- 
tration of the parasiticides through the nail is prac- 
tically impossible. The nails may be removed 
under chloroform, and a parasiticide applied, but 
even then it is essential to kill thoroughly any trace 
of fungus left under the subungual fold. C. Pel- 
lizzari and Dubreuilh advocate the plan of setting 
up a suppurative inflammation of the nail-bed, and 
so causing the fall of the nail. For this purpose 
an application composed of equal parts of pyrc^allic 
acid and olive oil is made twice daily all round 
the nail. An indiarubber finger-stall increases the 
region. The o^rator must direct this treatment 
daily himself. Short of such strong measures there 
is nothing for it but to soften the nail by constant 
soaking in as strong a potash-solution as can be 
borne, and gradually file or scrape or cut away all 
the horny portion of the nail. When the quick 
-18 reached parasiticides can be applied. Radcliffe 
Crocker recommends the treatment advocated by 


Harrison, of Bristol, for ringworm. Between the 
scrapings he applies a solution of Liquor Potassae 
and Aqua Distillata aa Jss., Potass. lodid. 5 ss., 
oiled silk for fifteen minutes ; this is immediately 
followed by a solution of Hydrarg. Perchlor. gr. iv, 
Sp. Vini Rectif. Aq. Dest. ai similarly applied 
for twenty-four hours. T. COLCOTT Fox. 

riNEA FAVOSA. — Synon. : Fa;vus (Lat., the 
cells of honeycomb) j DermatO'Vtycosis aehorina ; 
Fr. Teigne faveuse ; Ger. Erbgrind, 

Definition. — A contagious affection of the skin 
of man and some animals caused by the growth of 
a fungus, the Achorion Schbnleinii from 

the diflSculty in detecting the double-contoured 
cellulose wall). 

Symptoms. —Fa vus may attack the epidermic 
structures of hairy regions, glabrous parts, and 
nails, but the scalp is the most important, as it is 
the most frequent site affected, and on account of the 
intractability and destructive effects of the disease 
in this region. On the scalp the fungus may first 
extend in the epithelium, and occasion a circinate 
inflammatoty eruption of mild intensity, but usually 
it rapidly finds its way into the hair-follicle and 
enters the epidermic wall and the hair. It develops 
with special luxuriance around the infundibulum, and 
soon occasions a little whitish elevation. In some 
weeks the latter enlarges to form a pathogriomonic, 
sulphur-yellow, intra-epidermic, superficial, dry, 
umbilicated or cupuliform disc, which has been 
compared to a lupine-jseed (the godet favique^ 
scuHilumt favus) \ lying in a red, moist, cup-like 
bed, fashioned by the pressure of the growth ; and 
having a hair in the centre. Such a disc may re- 
main isolated and on occasion attain a diameter 
of half an inch or more. The disease is, however, 
extensive, and other discs tend to form, but may 
remain disseminated, or become confluent into 
honeycomb-like masses. As these lesions enlarge 
and age, the overlying epithelium ruptures, their 
consistence becomes more friable, the yellow colour 
fades, the characteristic aspect is lost, and a mortar- 
like crust results. As they crumble and fall succeed- 
ing formations are less perfect, the growth of hair 
becomes less vigorous, and atrophic baldness results 
from pressure. The picture, however, is often 
marrea and complicated by the effects of scratching 
and pustulation, perhaps from pediculi, and the 
production of ulceration and scars. It is remarkable 
that in the most extensive cases a fringe of hair is 
left around the head. A peculiar mousy smell is 
also noticeable, which must not be confounded with 
the stale scent of old dried-up pus. 

From the follicle the fungus invades the which 

gets lustreless and decolourised from the introduction 
of air, but does not become so disintegrated and 
broken off as in ringworm. When extracted, the 
hair usually comes away with its root-sheath. Such 
diseased hair may be found apart from godets. 

It is now recognised that the formation offavi is 
not invariable. Three atypical ioxmi of scalp- favus 
are especially distinguished (Dubreuilh, Sabouraud) 
in which g^ets and obviously infected hairs are 
absent. In an imfetiginiform variety yellow im- 
petigo-like crusts lead to a cicatrix ana form around 
the, latter. In a fityriasic variety irregular, defined, 
scaly patches of rapid extension are the feature. 
In a third alofecic variety, very difficult to diagnose, 
a quiet chronic follicular irritation causes the fall of 
the hairs and gives rise to a delicate cicatrix. 
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Glabrous regions may be attacked primarily, but 
generally follow the scalp*infection, and extensive 
areas may be involved. Here, too, favi form, sur- 
rounded by inflammatory halos, or are preceded by 
a circmate ringworm-like eruption (erythematous or 
vesico-pustular). One or several nails of the hands, 
or even of the feet, may be involved without favus 
elsewhere. The favi may form beneath, and gradu- 
ally erode the nail, but usually there is a dystrophy 
indistineuishable from that of ringworm. 

Kunorat has recorded a case in which the mucous 
membrane of the oesophagus and stomach was in- 
volved 

When the infected hair is soaked in Liq Potassse 
(7-20 per cent ) the fungus is found microscopically 
under two mycelial forms, and it is remarkable that 
in a given case all the hairs are infected by one type 
to the exclusion of the other (Sabouraud) In the 
one case the hair is nearly filled with parallel, non- 
flexuous tubes, from 2 to 3^1 wide and partitioned at 
lengths of i2-i5m, running in the direction of the 
long axis of the hair, dividing dichotomously, and 
staining with diffiaulty. In more frequent cases the 
mycelial tubes are comparatively scanty, very multi- 
form in each hair, and consist of flexuous filaments 
of ail sizes, sporulated (mycelial endospores in 
chain -formation) or not, dividing by tri- and tetra- 
tomy {tarses favtques\ and as regards their proto- 
plasm easily stained. The polymorphism of the 
filaments and of the segments when dissociated is 
a distinguishing feature of the fungus in all situa- 
tions 

The godet consists of mycelial threads, like one 
another, packed side by side, with some granular 
d^bns, and is best displayed in a stained section, or 
the elements may be pressed out in 40 per-cent 
potash-solution. The ftingus ramifies in the epi- 
aermic wall of the follicle, and on a level with the 
infundibulum multiplies in the epidermis with great 
luxuriance to form a mass like the head of a daisy. 
The threads become more and more sporulated as 
they approach the surface. 

For the complicated subject of the culture and 
mycology of the Achorion -fungus the reader is 
referred to Sabouraud (‘La Pratique Dermato- 
logique,* t I, 1900), and to Sabraz^s (‘Sur le 
Favus de ITIomme, de la Poule, et du Chien,* 
1893). The conclusion reached by the former is 
that at present we are not in a position accurately to 
define the favus-fungus either clinically, culturally, 
or mycologically. 

Etiology. — Favus may be met with at all ages, 
and a case has been known to last throughout life 
to eighty-four years of age. It rarely commences 
after twenty, and nearly always arises in children 
and in those living amid sordid surroundings. Cases 
m human bein^ are seen more frequently in the 
peat centres of Scotland and Ireland than in £n^- 
Und, where it is rare. In New York foreign imnu- 
grants contribute the greater proportion of cases. 

Affected mice and fowls, however, are not rare 
in England. Favus is more common in France and 
especially in Holland, in Italy, among the male 
Jewish ^pulation of Russia, Poland, Galicia, and 
the Levant, and in the Mohammedans of Turkey, 
Asia Minor, Syria, Persia, Egypt, Alders, and 
Morocco; also in parts of India, China, and 
Bra^, 

Contagion occurs usually from child to child, and 
is exceptional from ammaU, though many cases are 
on record, and its possibility has been proved by 


experiment with the fungus from the mouse and the 
dog (Sabraz^s). The difficult study of the plurality 
of favus-fungi has given conflicting results. Some 
observers contend for the plurality in man, though 
corresponding clinical types are not identical. 
Sabraz^, after labonous work, has, however, 
isolated only one fungus in ‘spontaneous human 
favus,* and this can reproduce godet s in senes in 
woman and in the mouse (an animal peculiarly 
susceptible to favus from all sources), and super- 
ficial ones in the rabbit and fowl. It determines a 
mycosic pseudo-tuberculosis when injected into the 
peritoneum of a guinea-pig. He finds also that a 
favus in the dog{Oospora camna^ Cost-Sabraz^) is 
inoculable on the human being, and gives rise to a 
favic pseudo-tuberculosis when injected into the 
auricular veins of a rabbit There is also a ftivus 
common in fowls. Their saprophytic existence is 
hypothetical, but the fungus can remain in a state 
of latent life for long periods Sabouraud, without 
denying the plurality, has only found one species 
in over eighty cultivated cases He is not quite 
convinced of the distinct fkvus of the dog and 
fowl 

Diagnosis — In the scalp m the absence of the 
pathognomonic favi the dia^osis maybe difficult and 
only assured after repeated microscopical examina- 
tion Mortar-like crusts, lustreless decolourised 
hairs, a mousy odour, and irregular alopecic areas 
should always attract attention Favus, however, 
may appear under such manifold guises and with 
SO many complications that the possibility of this 
infection should be kept in mind in all chronic 
scaly, impetiginous, crusted, or scaning conditions 
of the scalp The fungus itself, when found, is 
generally sufficiently characteristic for identification, 
but sometimes, as in the nails, cultivation can alone 
decide See p 1054 

Treatment — Favus of the scalp and nails is a 
persistent and rebellious affection, and the problem 
presented 1$ similar to that of ringworm of the 
same regions. Luckily the diseased hair is so 
little disintegrated that it can be extracted entire 
with its vitreous sheath, and the most experienced 
practitioners hold that epilation is the only effective 
means of cure. This operation must be systemati- 
cally carried out For the rest all crusts must be 
removed by boric-starch poultices, or bonc-aad 
fomentations, or soaking in carbolic oil, or curetting. 
All eczematous inflammation, excoriations, and ulce- 
rations should be healed, but a degree of more deeply- 
seated inflammation or folliculitis may be encou- 
raged as causing shedding of the hair. In addition 
to the epilation, the scalp should be treated witii 
antiseptics and parasiticides as in ringworm. The 
treatment of the nails is also similaj to that for 
ringworm of these parts. See pp 1716 and 1054 * 
T. COLCOTT Fox. 

TINEA IMBRICATA. — Synon.: 

Island or Tokelau Ringworm ; Herpes Des^ua<‘ 
mans (Turner). 

Definition. — An epiphytic skin-disease, pro- 
duced by a fun^ resembling the trichophyton^ 
and characterised by concentnc rings of imbricate 
scaly desquamation. 

Geographical Distribution. _ As far as Is 
known, this disease is at present confined to the 
islands and countries incluaed in the arek Withfti 
140° W. and 95® E. longitude, and the notCh and 
south tropics ; but, as it spreads with gfeat rarity 
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when ioUoduced into districts with a &vourable 
climate, it is not improbable that, as communication 
extends, it will in time become endemic in ail 
tropical countries possessing a damp atmosphere 
ana a temperature ranging between 70® and F. 
In certain places within the endemic area it is ex- 
ceedingly prevalent; in the Florida Islands, for 
example, where one-half, and the Treasury Islands, 
where four-fifths, of the inhabitants are affected 
(Guppy). Throughout the Malay country it is 
common, and cases have frequently been noted on 
the Chinese seaboard as far north as Foochow. 
It attacks foreigners as well as natives. 

Symptoms.— Usually the disease occupies a 
wide area of skin. In old-standing cases the en- 
tire integument, with the exception, perhaps, of the 
palms of the hands and the soles of the feet, the 
axillae, crutch, and part of the hairy scalp, is covered 
with the characteristic thin, tissue-paper-like scales 
arranged in concentric parallel lines. These scales 
vary in size, according to their situation and the 
amount of friction they have been subjected to, 
from one-sixteenth to half an inch in breadth, by a 
quarter of an inch to one inch or more in length. 
They are firmly attached to and continuous with 
the healthy epidermis at the periphery or advancing 
edge of the circle they belong to, and free and 
ragged at the other edge. At and just beyond the 
line of their attachment, the skin is darkened from 
abrogation of the fungus, which, in its advance, is 
raising and throwing off the epidermis. The 
parallel lines of scales may be from an eighth to 
half an inch apart. 

The pattern, so to speak, of the disease is 
readily understood from an inoculation-experiment. 
By rubbing scales from a case into abraded healthy 
skin the fungus is easily implanted. In about ten 
days thereafter it has so multiplied that it forms a 
brown layer underneath the epidermis. As this 
layer extends, the epidermis over its centre breaks 
down, and a scaly ring is formed. Gradually the 
ring so formed enlarges, and a second brown spot 
forms in the centre. This, in its turn, extends, its 
centre also breaking down. Then a third ring forms 
in the same way, and a fourth, and so on in never- 
ending series— like the waves made by a stone thrown 
into a pond. 

Where two or more systems of rings impinge, a 
gyrated or scalloped pattern is produced. 

Itching is sometimes complained of, but there is 
rarely any sign of inflammation of the skin, as in 
common ringworm. 

The fungus is readily demonstrated by placing a 
scale moistened with liquor potassae under the 
microscope. It closely resembles the trichophyton, 
but may be distin^isbed from it by its pr^igious 
profusion, its position just under the epidermis, and, 
perhaps, by the presence in the interior of the 
conidia ana mycelium of many brown particles. 
Unlike trichophyton, it has no special pr^ilection 
for the hair or hair-follicles ; in fact, it seems 
to thrive best on the non-hairy parts of the 
bo^. 

Inbondeau describes the fungus as not a tricho- 
pb^on, but as allied to aspergillus, and calls it 
lepidophyton ; he states, however, that its full 
development is rarely seen in the body. He made 
ttnsuccessiul attempt^ using many media, to culti- 
vate it outside the body. 

Diaonosis.-— T inea imbricata is distinguishable 
from ordinary ringworm by the size of the scales» 


by the numerous, closely approximated, concentric 
parallel rings, by the absence of inflammatory red- 
ness, and by the extreme profusion of the fungus. 
From psoriasis and ichthyosis it is diagnosed by the 
presence of the fungus, tne concentric rings, and by 
the attachment of the scales being at one edge 
only. 

Treatment. — Painting the affected parts — 
taking a limb or part of the body at a time — with 
iodine-liniment is at once effective. All clothes 
must be boiled or destroyed, and relapses at once 
treated. In the labour-snips of the South Pacific, 
inunction of sulphur - ointment is the treatment 
adopted, and with success. Dr. Tribondeau finds 
treatment by chrysophanic acid to answer best. 

Patrick Manson. 

TINEA VERSICOLOR.— Synon. : Pityriasis 
versicolor ; Ckromophytosis* 

Definition.— A chronic affection of the epi- 
dermis due to the presence of a fungus, the Micro^ 
sporon furfur (Eichstedt) in the cuticle, charac- 
terised by a slight dissociation* of the superficial 
scales and the formation of excentrically spreading 
macules, generally of a peculiar fawn colour. 

Description. — Tinea versicolor mostly affects 
the covered parts of the body, and notably the trunk, 
whence it may extend to the groins, and rarely to 
the lower and upper extremities, and very rarely to 
the face. The colour of the lesions is most charac- 
teristic. It differs with the degree of pigmentation 
of the skin. In the fair skin it is a light fawn, in 
more pigmented Europeans it may be darker, 
and rare cases are on record in which the colour is 
a deep dirty brown. In coloured races the patches 
are grey. The presence of the fungus excites but 
little reaction, only some dissociation of scales, 
which becomes apparent on scraping a diseased 
area. Sometimes, however, especially if the body 
be unduly heated, the patches may appear more or 
less reddened. The eruption begins as punctate 
lesions about the follicles, and macules are formed by 
excentric spread. These coalesce and form extensive 
sheets, ana a symmetrical distribution is effected. 
The macules are very rarely discoid or ringed. 
The hairs and nails are never afiected. Itching is 
not very pronounced as a rule. 

iETiOLOGY. — Tinea versicolor is due to the pre- 
sence of a characteristic fungus, which loves warmth 
and moisture, and some other conditions of soil 
which are not yet well understood. 

It is of more frequent occurrence in warm countries, 
and in Great Britain appews most often in those who 
clothe themselves warmly in flannel or wool. Hence 
it is p^icularly frequent in delicate people, such as 
phtbisics. Its growth is fostered also in those 
who wear warm clothing by day and night, sweat 
freely, and do not wash their body thoroughly. 
The affection is very rare in childhood. It is 
only slightly contagious, but may affect husband 
ana wife occasionally, or several members of a 
fiunily. 

Description of Fungus , fungus is very cha- 
racteristic, and easily recognised under the micro- 
scope by soaking a scale in liquor potassae. It 
consists of irregular clusters of mycelial spores 
(20-50) like fish-roe, each spore being 5-7 dia- 
meter, double-contoured, with a highly refractUe 
nucleus^ and often showing signs of budmng. Pro- 
cte^ng from these clusters are short curved mycelial 
threads partitioned into long segments. The fungua 
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presents great difficulty in cultivation, and its 
mycology awaits study. 

Diagnosis. — Experience teaches that Tinea versi- 
color IS most commonly confounded with the macular 
syphilide, though the colours are usually so distmct. 
The other trouble is the discoid and circinate eczema 
seborrholcum (Lichen annulatus of Wilson) of the 
chest and back, which leaves dirty stains. Pity* 
nasis rosea can hardly be confounded. Pigmenta- 
tions such as ‘ liver spots * might also be mistaken. 
The microscope will readily decide in any doubtful 
case 

Treatment — Parasiticides readily penetrate the 
superficial layers of the cuticle and kill the fungus, 
and desquamation removes the fungus mechanically. 
Repeated scrubbings with soap and water are there- 
fore useful as a preliminary and accessory treatment. 
Besnier recommends the thorough application of 
the following ointment . Resorcin, Acia. Salicylici, 
aa gr xv-xlv , Sulph Proecip Jss ; Lanolm, Vase- 
lin et Adipis, aa 5vj A more cleanly remedy 
is, however, often usM, such as vinegar, followed 
by a lotion of hyposulphite of sodium (saturated 
solution), or that recommended by McCall Anderson 
(Hydrarg Bichlondi, gr xx, Saponis Viridis, Jiij, 
Spiritds Rectificati, Jy ; 01 Lavandulae, ntxx). 
The vests should be boiM or disinfected with for- 
malin It IS very important to keep up the treat- 
ment for some time, so as thorougWy to eradicate 
the fungus, or the eruption spreads again 

T. COLCOTT Fox. 

TINKLING, METALLIC — A sound of a 
peculiar quality, which the name sufficiently de- 
fines, occasionally heard on auscultation in connec- 
tion with cavities in the lungs, or when air and 
fluid are present in the pleura See Physical 
Examination 

TINNITUS (Lat.). — Synon. . Fr. Bourdonne- 
ment cPOreilles , Ger Summen , Ikhngen — Tinni- 
tus, a term which is commonly used when speak- 
ing of noises in the ears, is a frequent symptom in 
many diseases of the external, middle, and inner 
ear. It is usually present in all those conditions 
where there is undue pressure on the labyrinth , for 
instance, when there is pressure on the tympanic 
membrane from cerumen, imperfect entrance of air 
into the tympanum, due to obstruction of the Eu- 
stachian tubes, or effusion within the tympanic 
cavity It accompanies most inflammatory diseases 
of the external or middle ear ; follows injuries to 
the tympanic membrane, and blows on the head or 
ear ; may occur in aneurysm at the base of the 
skull , and is a prominent symptom in all nervous 
affections of the auditorv apparatus,> as well as in 
many states of disordered hearing where the ear is 
healthy. So infinite are the degrees and variations 
in this symptom, that there is probably no known 
sound to which it has not been compared by 
patients. When tinnitus is due to some curable 
local cause, the symptom rapidly disappears with 
Its removal. When, however, it accompames the 
deafness in nervous affections, it is often the more 
troublesome symptom of the two, and the less 
amenable to treatment* Strychnine is the most 
useful tonic m ear-affections, and quinine the least 
suitable, as this drug exercises a distinctly injurious 
effect, if taken in large doses. Su Ear, Diseases 
of ; Hearing, Disoraeis of ) and Vertigo. 

W, B* Dalby* 


TOKELAU RINGWORM 1719 

TI8ANE {pttsanat peeled barley^-- SYNON : 
Ptisan. — ^A generic term applied, espeoally in 
France, to weak decoctions or infusions of barley 
and other fannaceous substances, whether used fionr 
domestic or medicinal purposes. 

TITUBATION I stiver) — A term for 

staggering or stumbling gait See CEREBELLUM, 
Diseases of ; and VERTIGO. 

TOBACCO, Poisoning by.— Synon. ; Fr. 
Empotsonnement par le Tabac; Ger. Tdbakver^ 
giftung —The minor effects of toflacco-poisomng — 
nausea, depression, vomiting, vertigo— are well 
known to the incipient smoker. Fatal poisoning 
by tobacco rarely occurs, except through its igno- 
rant administration by mouth or rectum for the pur- 
pose of drugging Cases of nicotme-poisomng are 
rare, though this, the volatile active alkaloid of 
tobacco, is now readily procurable for the purpose 
of fumigating plants 

Anatomical Characters. — After death firom 
tobacco-poisoning the organs and tissues have a 
tobacco-like odour, and the odour of mcotine 
becomes more pronounced on treating them with 
liquor potassse Turgescence of the brain has been 
desenbed , but, beyond the odour, there is nothmg 
diagnostic m the appearances. 

Symptoms — When a strong decoction of to- 
bacco or snuff is administered, either by mouth or 
rectum, very speedily— usually in about five minutes 
— the patient is seiz^ with vertigo, acute abdominal 
pain, nausea, and vomiting The skin is pallid and 
bathed m perspiration Stupor supervenes, wnth 
partial or general convulsions, and stertorous 
respiration, and death may resnilt m fifteen or 
twenty minutes, preceded by dilatation and insen- 
sibility of the pupils. When the alkaloid, mcotme, 
IS swallowed, insensibihty supervenes almost imme- 
diately ; the pupils are widely dilated ; respiration 
is speedily suspended ; and the patient dies in 
three or four minutes. 

The toxic effect on vision of the continued use of 
tobacco IS described on p. 513, and that on the 
heart on p 643 

Diagnosis — The adSiwr, coupled with the above- 
described symptoms, would leave no doubt as to 
the nature of. the case Usually there is a history 
of administration 

Prognosis. — The prognosis is in all cases of 
acute poisoning unfavourable. Fatal dose* — Thir^ 
grains of tobacco are said to have proved fataL A 
drop or two of nicotine would doubtless prove 
fatal 

Treatment. — The treatment of poisoning by 
tobacco consists in the exhibition of emetics, fol- 
lowed by tannic acid freely m any form, to render 
the alkaloid insoluble. Strong tea, coffee, and 
stimulants should also be administered. Iodine, 
dissolved with iodide of potassium, has been Msxiin- 
mended ; but is probably of little efficacy, Imd. is 
undoubtedly irntating to the stomach. Twenty to 
thirty minims of tincture of nux vomica Doay tie 

g iven, and repeated at mteryals ; or, better, , a 
ypodermic injection of ^ grain of the nitrate or 
other soluble salt of stryebmne mi^ be a4mkiis- 
tered . THOMAS STEVENSON. 

TOKELAU RINGWORM.-^ TiNftAtMBAl- 

CATA. 
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TONE, Want of.— This expression, although 
commonly employed in a somewhat loose and un< 
scientific manner, is sufficiently understood in the 
main. To appreciate its meaning, it is first neces* 
sary to inquire what tone is. In the widest sense 
of the term, a person may be described as being in 
tme when his orpins individually discharge their 
functions in a perf^t manner, and act harmoniously 
as a whole, just as a violin is said to be in tune 
when melody can be educed by striking its indi* 
vidual strings. More correctly, tone is applied to a 
condition of the muscular system, as signifying that 
state of tension i^j which voluntary muscular efforts 
can be produced and continued with a healthy and 
pleasurable feeling ; and also to muscular organs, 
to indicate a certain degree or power of contraction 
of their walls. 

^Etiology and Pathology. — Various factors 
combine to produce and maintain muscular tone. 
First, this state is dependent on a proper supply 
of mrvotts energy*, secondly, nourishment and 
oxygen must be furnished in abundance ; thirdly, 
the products of waste must be thoroughly remov^ 
from the system ; and fourthly, the work required 
of the muscular tissue must not be excessive, that 
is, a certain amount of rest must be afforded to it. 

Want of muscular tone results, then, from failure 
of any of these conditions. 

1. Nervous failure. — Whatever view may be 
taken of the nature of nervous and muscular force, 
modern research has shown that they are intimately 
connected with each other. If the nerve-supply be 
cut off, muscles waste ; and vice versd, if the 
muscles remain unemployed, their nerve-centres 
suffer. The effect of nervous disease or disorder 
in producing loss of muscular tone is illustrated by 
such neuroses as hysteria and epilepsy, by some 
forms of mental disease, and by the large but in- 
definite class of cases known as * nervous debility,’ 
of which mental strain, anxiety, sexual excess, mas- 
turbation or alcoholism are frequently the exciting 
causes. 

2. Failure of nutrition. — Deficiency of the blood- 
supply immediately lowers muscular activity, in 
consequence of interference both with the nutrient 
and the oxygenating processes. It is on this account 
that want of tone is found in anaemia, in conval- 
escence from acute diseases, and to a certain extent 
in chronic dyspepsia. Want of oxygen and impurity 
of the atmosphere lead as distinctly to lassUude ; 
and, if long continued, to lowering of muscular 
energy and loss of tone, as among me inhabitants 
of large towns, and in persons employed in close, 
ill-ventilated rooms. 

3. Retention of waste products. — When muscles 
are <^ed into action certain compounds are formed 
within them, which must be eliminated by ^ing 
passed back into the circulation and excreted. 
The lungs, skin, kidneys, liver, and bowels must, 
therefore, discharge their functions properly to keep 
the mus^ar ^tem in tone. We have here the 
explanation of a very common class of cases of 
want of tone. Many persons, either from choice 
or from necettity, habitually take an amount 
of active bodily exercise insufficient for the re- 
moval of the waste products from the muscular 
and other ^sterns. In the former case this is the 
result of indulgence in abundant rich food, combined 
with lazy habits, confinement to warm * relaxing * 
rooms, and the avoidance of « bracing ’ exercise. 
In the latter case the metabolic inactiiaty is refer- 


able to enforced confinement in sedentary employ- 
ments, often of an exhausting kind, carried on 
perhaps in an impure atmosphere, or throwing a 
continuous strain upon one set of muscles, such as 
those involved in standing or sitting. Both these 
classes of cases also are met with chiefly in large 
towns, and they constitute a considerable proportion 
of the persons who ‘ require tonics.’ 

4. Muscular exhaustion. — Excessive muscular 
exercise leads to loss of tone : first, by interfering 
with nutrition, which is most active during rest; 
secondly, by wear and tear; and thirdly, in the 
case of hollow muscular organs, such as the intes- 
tines (the muscular walls of which have to resist 
internal pressure), by gradual exhaustion of muscular 
irritability from continuous excitement, or possibly 
even by over-stretching and dislocation of the fibres. 
The first two forms of muscular atony are well 
illustrated by certain instances of cardiac exhaustion ; 
the third form is met with not only in the alimentary 
canal, but in the bladder, in the blood-vessels, and 
indeed in all muscular tubes and ducts, when over- 
distended by solid, fluid, or gaseous contents. 

5. Combined causes, — In many cases two or 
more of the causes mentioned under the preceding 
head are combined. Thus in a laige class of cases 
of debility with which practitioners in large towns 
are familiar — and which especially includes young 
female subjects engaged in business — overwork, im- 
pure air, insufficient light, badly cooked or other- 
wise improper food, the constant strain of the 
muscles of the legs and back without sufficient 
movement, and frequently many other circumstances 
injurious to the nervous system, are all combined. 
Again, the subjects of chronic nervous affections, 
such as epilepsy and hysteria, are too frequently, 
overfed, nursed in warm rooms, and spared every 
form of healthy exertion, with the result of producing 
a flabby, atonic state of system. 

SYMFrOMS. — Want of tone in the muscular 
system generally is characterised by a number of 
symptoms, which are all more or less ill-defined and 
difficult to describe, being chiefly of a negative and 
subjective kind. The chief of these are a peculiar 
feeling of want of muscular vigour ; weakness, 
heaviness, and even aching of the limbs ; languor, 
inability and 1 unwillingness to undertake or to con- 
tinue any kind of physical or mental exertion, and 
a desire to remain passive and undisturbed. This 
reacts upon the mind, causing depression of spirits, 
melancholy, and other subjective symptoms. 

The symptomsof want of tone or atony of muscular 
organs vary greatly with the part affected. Thus 
atony of the stomach is characterised by a familiar 
form of dyspepsia, which is called * atonic ’ ; atony 
of the bowels is chiefly attended by constipation and 
flatulence ; atony of the bladder is associated with 
retention of urine. Ulcers are said to * want tone ’ 
when the healing process flags. 

Treatment. — It will be gathered from the pre- 
ceding remarks that want of tone, whether general 
or local, is a condition which calls for very different 
kinds of treatment, according to its cause. One of 
the principal reasons of the want of success which 
frequently attends attempts to restore tone to the 
system is failure on .the part of the practitioner to 
appreciate this truth, and to discover and remove 
the cause or causes of the morbid state. Tonic 
drugs suggest themselves only too readily as the 
proper means to be employed ; and so great is the 
number of remedies which go by this name, and so 
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complex are the combinations in which they are 
now presented by the pharmaast, that recourse is 
often had to them before an accurate estimate has 
been made of the direction in which the system or 
the affected organ b really at fault, and hence injury, 
not benefit, results. These remarks apply both to 
loss of tone generally, and to atony of special organs. 
Thus It happens that the best tonic measure in one 
case may be rest, in another case exercise ; in a third 
case food and stimulants may be urgently called for ; 
in a fourth case depletory measures are essentbl at 
the commencement of treatment. Time b an 
equally important factor in the process of restoration 
to tone. This is especially true m the instances 
where rest is necessary ; but even in the very oppo' 
site class of cases, where exercise is demanded, this 
regimen may need to be carried on for a long time, 
being commenced with caution and slowly increased. 

The details of tonic treatment are indicated in a 
special article {see Tonics). Here it need only be 
added that when the nervous elements are distmctly 
deficient in activity, strychnine, cinchona, phos- 
phorus, and cod-liver oil appear to be specially 
indicated, while galvanism and massage may be 
useful. Massage is a most potent agent in mcreasmg 
bodily tone But it requires carefiil regulation, as 
in some patients it proves too exhausting — it may 
be from too quick destruction of the muscular 
tissues, and insufficient elimination of the waste pro- 
ducts {see Massage). On the other hand, Weir 
Mitchell’s treatment, where massage is combined 
with forced feeding and seclusion, is of great value 
where bilure of tone arises chiefly from a badly 
nourished nervous system Alcoholic stimulants 
and iron are best adapted to cases in which nounsh- 
ment and oxygenation have fallen below par When 
the activity of the organs is diminished from 
accumulation of waste products, we must have 
recourse to moderate cholagogue purgation, to such 
diuretics as digitalis, to diaphoretics, and especially 
to change of occupation, and exercise of such a kind 
in an open healthy atmosphere as shall bring all the 
voluntary muscles into action, and stimulate if pos- 
sible every bodily function. In the converse class 
of cases, where exhaustion is the result of over- 
exertion, we have, after removing the cause, to 
exhibit antispasmodic or even sedative drugs, such 
as belbdonna and opium, which are especially use- 
ful in the first stage of atony of the stomach and 
alimentary canal, as well as in atony of the bladder. 

Finally, no class of remedies is so likely to prove 
efficacious in restonng tone as that of mineral 
springs and baths. Where these are chosen with 
due discrimination, every one of the indications for 
treatment may be fulfilled. In nervous failure^ 
whatever may have been the exciting cause, the 
change of air and scene, the regulated life and the 
freedom from daily cares, all tend to restore a 
proper working of the nervous system and thereby a 
due tone of the whole system. The same remarks 
apply failure rfnuiritton^ where early hours and 
exercise, which form a part of the regimen at every 
Spa, are so conducive to an improved tone of the 
muscles, voluntary and involuntary, of the body. 
But it 18 in cases of retention of waste products that 
natural mineral springs and baths play so important 
a part. Doubtless the principal agent b water, a^ 
the different saline or other ingredients are merely 
subsidbi^ helps. Yet even the mere flushing of the 
system b not to be despised; and in no other 
fashion can it be so thoroughly — if not always very 
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pleasantly — secured. The fourth Cause — muscular 
exhaustton^ve one also which can be very success- 
fully combated at a watenng-place. One of the 
most necessary injunctions w^ch reqpre to be laid 
down by the bath-physiaan b attention to gradua- 
tion of the amount of exercise.^ The improved sleep, 
too, following on better digestion, mhabtion of pure 
air, and increased elimination, tends greatly to give 
tone to the system by ensunng sufficient intervab of 
rest Enough has l^en said to show that mmeral 
waters, bathing, and the modem system of massage 
avaibble at all Spas, must do much to counteract 
the causes of * want of tone.' 

William Bruce. 

TONGUE, The. — Synon. : Fr. La Langue\ 
Gcr. Dte Zunge, — Apart from its own particubr 
diseases, which are described in a separate article 
{see Tongue, Diseases of), the tongue, as is well 
known, gives important chmcal indications regard- 
ing various morbid conditions affecting the general 
system, as well as many local diseases 

In general terms it may be stated that we ei^mine 
the tongue, for clinical purposes, with reference, 
first, to Its subjective sensations ; secondly, to its 
movements ; and, thirdly, to the objective characters 
which It presents 

1. The subjective sensations chiefly include 
ordinary tactile sensation, and the sense of taste. 
In most cases we rely for information on these 
points upon the statements of patients ; but under 
certain circumstances common sensibility may be 
tested experimentally by some suitable instrument ; 
and taste, by applying different articles to the 
tongue with a brusn, or in other ways See p 1065 , 
and Taste, Disorders of. 

2 . The movements of the tongue are studied by 
watching them directly ; and by noticing any ab- 
normal aflection of speech or deglutition arising 
from defect or disorder of these movements. A 
pecuhar thickness of speech, or an inability to 
swallow properly, may result from this cause ; and 
in extreme cases articulaUon and deglutition may 
become impossible. To examme the tongue directly 
as a motor organ, it should first be looked at while 
m the mouth, both at rest and when the patient 
moves it from side to side, or in other directions ; 
then he should be directed to put it out, and to 
perform similar movements when the tongue is 
protruded. This mode of mvestigation gives im- 
portant information m certain cases. Su p. 1066. 

3. The objective examination of the tongue m 
Itself IS of far more freouent apphcation than the 
methods just considerea, being indeed called for 
and commonly practised in every case, although it 
may not necessarily afford any positive mformauon. 
The exaimnation is usually earned out by inspec- 
tion ; but It may also be requisite, and very instruc- 
tive, to feel the tongue with the finger. In looking 
at the organ, an endeavour should be made , to 
inspect its entire upper surfisce, and for this purpM 
the patient should be directed to open the mouth, 
and protrude the tongue as far as possible, a good 
light being also needra for observing it In some 
instances, as in in&nts and rebellious children, as 
the result of congemtal malformations or wearing 
false teeth, in many low febrile cases, and In 
certain nervous diseases, the tongue mutt be 
mined while in the mouth, as the pati^ eiriier 
cannot or will not put it out properly t fbUr thin 
purpose it is sometimes necessary to open die mouth 
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somewhat forcibly, but with due care, and it may be 
desirable to employ some artificial light. For more 
minute information in some cases it is requisite to 
scrape the surfiice of the oi^n, and to examine 
microscopical!}^ what is thus removed. The points 
to be noticed in the objective examination of the 
tongue are : (o) Its siae and shape as a whole, as 
well as the characters of its point and margins. 
{d) Its condition as to firmness or flabbiness. 
{c) The colour of the mucous membrane, {d) 
Whether the surface is normal, smooth and glaz^, 
being more or less denuded of its usual epithelium, 
or presenting a dry membranous covering, furrowed, 
fissured, or otherwise altered, {e) The condition 
and appearance of the papilloe, especially the fungi- 
form papillae. (/) Whether the tongue is moist, 
sticky, or dry. {g) The absence or presence of any 
accumulation on the dorsum of the organ, commonly 
kiiown as ‘fur* ; and, if present, its arrangement, 
thickness, colour, and other general characters, as 
well as in some cases its microscopical appearances. 
It may be remarked that in relation to this exami- 
natioy of the tongue it is often advantageous to 
notice the condition of the mouth generally, but 
especially of the gums and teeth, and of the lips. 
Further, the patient may afford information with 
regard to the objective conditions of the tongue, 
not coming immediately under the notice of the 
practitioner, such as whether it is much furred on 
waking in the morning, or if it is inclined to 
dryness. 

It is desirable to offer a few remarks respectii^ 
abnormal covering or fur on the tongue. This 
varies much in its extent, distribution, thickness, 
and characters. As r^ards its general distribution, 
it may cover the whole surface of the organ ; or 
only its posterior or anterior part, one lateral half, 
or even a limited patch when due to local causes. 
The covering may be a mere film, or of considerable 
thickness. Its chief colours are white, whitish- 
yellow, yellow, yellowish-brown, brown, brownish- 
black, and black. It is either moist and easily 
separated, sticky and viscid, or dry, being then 
often cracked and peeling off in fragments. It 
usually clears gradually from the tip and sides 
towards the centre of the tongue, sometimes in 
strips ; sometimes it breaks away abruptly in scales. 
Under certain circumstances fur appears and disap- 
pears with great rapidity. See p. 1709. 

In a very instructive classification of tongues, 
Dickinson employs the following terms : (i) Stippled 
or doited^ where the papillae are separately capped 
with a minute white patch. (2) Coated^ where the 
spots coalesce and become confluent, so that the 
covering is continuous, the intervals between the 
papillae being also more or less filled up. (3) Plas- 
tered, where the coat is thick, uniform, and con- 
spicuous, and often looks as if laid on with a trowel. 
(4) Furred or shaggy, in which there is great 
elongation of the papillae, which remain separate 
from each other, at least at their extremities, so as 
to give a shaggy look, or one suggestive of coarse 
hair or fiir. (5) Encrusted, in wl^h the papillae 
are concealed by an incrustation, or thick felted 
coat, usually dry and brown, by which the soriace 
is overlaid. 

.^ regards the nature of the changes in the 
varieties of abnormal tongues just indicated, micro- 
ao^ncal examination shows that in most of them the 
papillae are elongated. The white coating is found 
4o consist nudnlyof accimmlated epit^lium, whi<^ 


according to Dickinson, is the result chiefly of 
overgrowth. In the superficial layers of many 
accumulations on the surfoce of the tongue, espe- 
cially the dark encrusted form, there are also 
present the remains of food, amorphous material, 
fet-globules, blood or altered bloocl and pigments, 
different micro-organisms, especially bacilli and 
micrococci, and sometimes the Oidium albicans. In 
the deeper parts of the epithelial structure, more 
especially in the Malpighian layer, there is often 
much profusion of nucleation or cell-growth, and 
the corium is in many cases distinctly hyper- 
nucleated and often hypersemic. More rarely 
leucocytes are extruded within the papillae and 
elsewhere (Dickinson). 

With reference to the immediate causation of 
these abnormal conditions of the tongue, Dickinson 
concludes that the formation of more or less coating, 
with lengthening of the papillae, depends partly on 
^suse of the organ, with want of rubbing and wash- 
ing, and consequent deficient removal of the epi- 
thelium ; but mainly on increased overgrow’th, 
associated probably in some cases with a morbid 
poison in the system, but chiefly with pyrexia, the 
coat increasing in degree in proportion to the tem- 
perature, up to a certain point. Dryness of the 
tongue he attributes principally to deficient secretion 
of saliva ; but it may also be due partly to habitual 
openness of the mouth during sleep, to pyrexia, or to 
general dehydration of the body, from deprivation 
of water or excessive discharge, as in diarrhoea and 
diabetes. The condition to which this observer 
specially applies the term ‘ furring,* as well as in- 
crustation, he considers as essentially connected with 
want of saliva. Incrustation is a secondary process, 
in which various matters accumulate on the surface 
of the tongue, including parasites. The brown 
colour he refers chiefly to dryness, as many animal 
substanc^ dry brown ; partly to staining by food 
and medicines. 

The condition of tongue in which its surface is 
abnormally smooth, bare, and denuded, also calls 
for brief notice. This may be general or partial, 
and usually follows the removal of a coating or 
incrustation ; but it may be a primary change. It 
presents various degrees, the organ being at the 
same time more or less red, and generally dry. 
A glazed, shining, or polished appearance is com- 
mon. In extreme cases this variety of tongue be- 
comes intensely red and raw-looking, being cotn- 
pared to raw beef; and it may be excoriated or 
cracked. In describing the minute changes, 
Dickinson stat^ that the epithelium and the papillae 
are removed down to the level of the Malpighian 
layer, but this usually remains, and becomes covered 
with fresh homy epithelium, forming a thin mem- 
brane. Should the denuding process extend 
further, the Malpighian layer itself is removed, ex- 
posing the corium ; and this structure is sometimes 
encroached upon, even almost down to the muscular 
fibres. Vascular injection, hyperaucleation, and 
^ extrusion of leucocytes often take place j and 
in some cases there is a general inflammatory in- 
filtration of the superficial parts. A completely 
hare tongue is comparatively rare, and such a degree 
of change is generally limited in extent. The 
variety of tonme now under consideration is that 
on which aphthous growths are most liable to occur. 
It implies foiling nutrition. The appearances are 
due iwrtly to want of epithelial covering ; but the 
exposure resulting from loss of this covering also 
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causes irritation and dryness* Dickinson attnbutes 
the changes partly to want of saliva 

Clinical Indications.— In the following re- 
marks it 18 intended to call attention to some of the 
principal conditions in which the tongue affords 
useful information, and to indicate the mam charac- 
ters associated therewith. Dickinson affirms that 
*the tongue is an mdex of constitutional states, 
seldom of individual diseases * ; * it seldom points 
to solitary organs or isolated disorders, but is rather 
a gauge of the effects of the disease upon the system 
than an indication as to the locality of it ’ Allow- 
ance must always be made for individual pecu- 
lianties in the shape or size, and in the appearances 
presented by this organ ; for the effects of certain 
habits, such as excessive smoking, or chewing to- 
bacco and other substances ; for changes in colour 
due to taking iron or other medicines ; and for the 
results of any local irntation Moreover, most 
people, but especially those who sleep with the 
mouth open, have a more or less furred tongue m 
the morning, which is of no special importance, or 
It may tend to dryness ; while in some individuals 
Its surface presents constantly a thick coating, with- 
out evident disturbance of any organ, appetite being 
excellent, and the digestive functions performed in 
a most satisfactory manner. On the o^er hand, a 
perfectly clean and healthy-looking tongue may be 
associated with severe dyspeptic symptoms, or even 
with serious organic disease of the alimentary canal 
or Its related organs. Many persons have the sur- 
face of the tongue more or less furrowed as the 
normal stale. 

1 Nervous Diseases. — In this class of dis- 
eases the tongue often affords information of much 
value, and it is here that its sensations and move- 
ments are mainly disordered. In many cases of 
cerebral lesion, one half of the tongue is paralysed 
in Its muscles, so that the oigan is unsymmetrical 
in the shape of its two sides j and deviates when in 
the mouth to the healthy side, but when protruded 
towards the paralysed side. In exceptional oases 
the entire organ is affected, so that it cannot be 
protruded or even moved. The way in which a 
patient attempts to put out the tongue, when asked 
to do so, may be made use of to mdicate the state 
of consciousness in various conditions affecting the 
brain. In many cases of cerebral disease the tongue 
shows a marked and speedy tendency to become 
thickly furred, and very foul This is well seen in 
cases of apoplexy due to haemorrhage in connection 
with the bram. 

The tongue is specially affected in certain peculiar 
nervous diseases, particularly labio-glosso-laryngeal 
paralysis, man^ cases of diphthentic paralysis, 
general paralysis of the insane, and extreme cases 
of wasting palsy. Beginning with slight indications 
of loss of power, as tremulousness, thickness of 
speech, and difficulty in swallowing, the affection is 
liable to end in complete paralysis of the organ, 
which may also involve its sensibility. These re- 
sults depend on disease mvolvmg the roots of the 
nerves supplying the tongue. The organ may also 
be thus affected in various degrees, owing to some 
morbid condition implicating its nerves in their 
course or at their origin. When completely para- 
lysed, the tongue in time comes to present the 
appearance of a sodden mass lyin^ in the mouth. 
Incases of severe neuralgia of one ade of the face, 
the tongue occasionally presents peculiar appear- 
ances, such as unflateral funing^ thickening of the 


mucous membrane, or enlargement of the papilbe % 
coating of one side of the tongue has also beco 
noticed in connection with painful teeth < Hilton J. 
The tremulous and foul tongue of acute or chrome 
alcoholism may be mentioned under tins head. 
Dickinson has often noticed the tongue to be white 
and sodden-looking after an exacerbation of ner- 
vousness, but attributes this to a want of saliva. 
Signs of the organ having been bitten may be useful 
in the diagnosis of obscure cases of epilepsy. 
Jerking and irregular movements of the toi^e are 
very striking m many cases of chorea. Dunng 
attacks of megrim its surface usually becomes much 
furred. See also Pain in Visceral Disease 

2. General Conditions and Diseases — 

The tongue is usually markedly altered in the 
febnle state, whether associated with specific fevers, 
or with inflammatory or other diseases. It becomes 
covered with more or less fur, often of considerable 
thickness, and usually either white or yellowish- 
white In particular fevers the organ commonly 
presents peculiar characters Thus, in many cases 
of typhoid fever it is small and irritable, with en- 
large papilke, and a thin whitish or yellowish fiir ; 
It may become red, smooth, and glazed or shinmg. 
In this disease it may also be pec^iarly tremulous, 
which has been regarded as a bad sign, indicating 
deep ulceration of the intestme. In scarlatma the 
papillae tend to become pecoli^ly promment as well 
as injected, projecting through the fur, the tongue 
presenting the so-called ‘ strawberry * appearance % 
this condition may, however, be met with m other 
diseases In diphtheria the tongue may exhibit a 
diphthentic deposit upon its surffice. There is 
generally a very thick creamy coating m acute 
rheumatism, as well as before and during attacks 
of gout, and m the latter disease especially it often 
becomes yellowish or brownish. In acute pneu- 
monia also the tongue is often thickly plastered^ 
but presents much vanety. In the * typhoid state,’ 
whatever this condition may be associated with, the 
tongue tends to be dry, and usually covered with a 
brown or even blackish crust, looking as if it were 
baked It is often very red and imtable in itself, 
and occasionally the typhoid ton^ has little or 
notbmg on its surface, but is very dry, deeply red, 
hke raw beef, and fissured. The organ may be m 
such a condition that it can scarcely be moved at 
all. At the same time sordes are present on the 
teeth and gums. The red, raw, and dry tongue is 
generally associated with exlMUsUon, esp^ialljr 
when this is due to exhausting disch^es, parti- 
cularly of pus ; and it is hnked with the constitu- 
tional state descnbed as hectic. It not uncom- 
monly occurs, however, m vanous conditions pco- 
ducmg prostration and depression, apart nom 
disduurges, and these are often connected with 
the abdominal organs. In malarial fevers the 
maigins of the tongue are said to present some- 
times a ikmt bluish tinge. « ^ 

It may be remarked here that the tongue not 
uncommonly affords evidence of constitirtioiiai 
syi^is, owing to the past effects of this disease 
upon the organ. It may also indicate the general 
tone of the system, being often large and flabl^ when 
this IS below par. 

3. Conditiona affecting the jMood aiul 
Cipoufation.—- The tcmgoe often, exhibita ah- 
normal chasaaen, due to the state of the blood or 
circulation. Thus, in ansemia it it mom oc las 
pale ; generally latgtt flat, broad, and flal%; and 
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frequently indented at the sides by the teeth. In 
the plethoric condition it is also large, but tends to 
be of a deeper colour than normal, and may pre< 
sent a venous tint. The anamic tongue is fre- 
quently quite clean, though this will depend much 
on its associations; but the tongue met with in 
plethora is generally furred. A temporarily con- 
gested condiuon of the digestive organs and liver Is 
supposed to be accompanied by a corresponding 
plethoric state of the tongue. Any cause of general 
obstruction to the venous circulation, or of interfer- 
ence with the due aeration of the blood, whether 
seated in the heart or lungs, is likely to give rise to 
enlargement of the tongue, and to make it assume a 
congested, or even a cyanotic appearance in marked 
cases, such as those of congenital malformation of 
the heart. It occasionally happens that some local 
obstruction, affecting the large veins in the thorax, 
as from the pressure of an aneurysm, produces a 
similar condition of the tongue. In his classifica- 
tion, Dickinson applies the term cyanotic to a 

C icular variety of tongue, which is injected, 
ernucleated, with excess of deep epithelium. 

'4. Affections of the Alimentary Canal 
and its Related Organs.— The tongue is com- 
monly regarded as of peculiar importance in rela- 
tion to morbid conditions of the digestive apparatus 
and liver, but Dickinson’s observations do not sup- 
port this idea, an^ he attributes the changes 
presented by the organ rather to the pyrexia or other 
constitutional disturbance associated with these con- 
ditions. As already stated, there is no definite 
relation between the state of the tongue and the 
performance of the digestive functions, or the pre- 
sence or absence of even serious disease, but at the 
same time there are certain general indications 
which may be worthy of note. 

{a) The tongue is peculiarly liable to be altered 
in local affections of the mouth and throat. In 
catarrh of these parts it is more or less coated. In 
tonsillitis there is usually a very thick covering ; 
and it may be most marked on the side of the 
inflamed tonsiL Even a local irritation, such as 
that caused by decayed teeth, may originate a fur, 
and it is under such circumstances that it is liable 
to be localised. Associated stomatitis may explain 
the state of the tongue in some cases of gastric 
catarrh or inflammation. 

(d) In any acute disorder of the alimentary canal 
the tongue tends speedily to become coated, usually 
cither white or yellowish-white, but it may be more 
or less brown. This is seen in so-called acute 
dyspepsia, gastric catarrh, and hepatic disorders. 
The mr often clears away very speedily when the 
cause subsides. In severe acute gastritis the organ 
frequently presents a strikingly red and irritable 
appearance, especially at the tip and edges, with 
enlarged papilte, and a tendency to dryness. In 
acmte intestinal obstruction the tongue becomes 
stippled at an early period, or coated and dry. 

\c) In chronic forms of dyspepsia and gastric 
catarrh, the tongue often presents abnorm^ ap- 
pearances. In the atonic variety it is usually large, 
flat, sofr, and flabby ; frequently marked by me 
tec^ ; and more or less funed, though it may be 
quite clean. In the irritative form it tends to be 
small, elongated, and pointed ; contracted and 
firm; r^ and irritable; with enlarged papillse; 
and generally only having a thin white fur, through 
which these pa{nllse project, but it may appear 
unusuaUy clean and raw-looking. The organ may 
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present characters more or less similar to those just 
described, in those ceases where the food passes 
rapidly out of the stomach into the duodenum in 
an undigested state. In the more grave diseases 
of the stomach, namely, cancer and ulceration, the 
tongue has no special characters, and inde^ is 
often very healthy-looking. Dickinson has not 
been able to discover any state of tongue especially 
connected with dyspepsia or ulcer of the stomach. 

{d) The relation of the tonmie to affections of 
the intestines is indefinite. The bowels are often 
much deranged in their functions, or diseased, 
without any abnormal appearances being exhibited 
by the organ. It may be said, however, that con- 
stipation, especially if habitual, tends to make the 
tongue large and furred, particularly if associated with 
portal congestion and aeficiency of bile. Cases of 
prolonged constipation have not uncommonly been 
met with, however, in which it has remained per- 
fectly clean and normal. Chronic accumulation 
of faeces in the rectum seems to give rise to thick 
coating, which Dickinson attributes to general dis- 
turbance, and probably pyrexia connected with 
morbid absorption. Diarrhoea tends speedily to 
affect the ton^e in various ways. There is scarcely 
any condition in which the tongue becomes more 
rapidly dry, coated, furred, and encrusted, than 
in severe diarrheea. In dysentery, especially with 
hepatic abscess, it often becomes shrunken, red, 
smooth and polished, or fissured. 

(<?) As regards the hepatic apparatus, portal ob- 
struction is believed to cause an enlarged and con- 
gested state of the tongue. It tends to become more 
or less coated in biliary disorders, especially when 
acute ; and is often very foul in cases of obstructive 
jaundice, when it may also be coloured yellow. 

5. Special Diseases.— In diabetes melUtus 
the tongue is often peculiarly irritable, red, clean, 
cracked, and dry. In acute peritonitis it is usually 
remarkably small and contracted, also red and 
irritable, with but little fur, and tending to dryness. 
In advanced cases of phthisis, especially with a high 
temperature, it frequently becomes red and raw, 
and exhibits enlarged papillse; the occurrence of 
thrush upon its surface may also be a sign of ap- 
proaching dissolution in this disease. These illus- 
trations will suffice to point out the special informa- 
tion which the tongue may afford as regards par- 
ticular diseases. Frederick T. Roberts. 

TONGUE, Diaeases of.— Synon. ; Fr. 
dies de la Langue ; Ger. Krankheiten der Zunge, 

The principal morbid conditions affecting the 
tongue may be thus enumerated in alphabetical 
order: (i) Chronic Abscess; (2) Adhesions; (3) 
Atrophy ; (4) Cancer ; (5) Cysts (mucous) ; (6) 
Hypertrophy ; (7) Inflammation and Acute Abscess ; 
(fl) Leucoma, Leukoplakia ; (9) Parasitic Affections ; 
(10) Syphilis; (ii) Tongue-lie; (12) Tubercular 
Ulcer; (13) Tumours; and (14) Ulceration. 
Aphthae and thrush are discussed under their re- 
active headings {see Aphth^b; and Mouth, 
Diseases of). The simpler disturbances of the 
lurfrice of the tongue, of which the practitioner 
avails himself as an aid to diagnosis, are separately 
discussed, Tongue, The. 

1. ChPonlo AbEoesB. — This may occur at any 
age, and its cause is generally obscure. It is most 
common in front of the circumvallate papillse, and 
forms a tense, elastic, more or less prominent 
swelling, presenting beneath the dorsal mucosa. Its 
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outline is generally quite clear. The mucous mem- 
brane over it is free and normal in appearance $ the 
swelling is neither tender nor painful. However pro- 
minent, It is not translucent. Growth is very slow, 
and the history of the swelling may extend over 
some years. The disease has to be diagnosed 
chiefly from mucous cyst. 

The treatment consists in the application of 
cocaine, incision, and scraping out the abscess with 
a sharp spoon 

2. Adhesions. — Occasionally the tongue is at- 
tached more or less extensively at its sides and 
under-surface to the corresponding surfaces of the 
mouth. These adhesions may be congenital, but 
more frequently they are the result of ulceration or 
sloughing 

Treatment —In congenital cases the mem- 
branous bands may be divided with scissors or 
scalpel. Sometimes a well-formed tongue exists, 
bound down laterally to the jaws . these cases do 
well When the tongue is not really formed, treat- 
ment IS of no avail Adhesions consequent upon 
ulceration may be dealt with similarly, but the 
result is much less hopeful, unless a mucous flap, 
from a part which will not he in contact with 
another raw surface, can be twisted into the wound 
made The writer is not acquainted with any 
case in which the transplantation into the mouth of 
a piece of mucous membrane from another animal 
has succeeded 

3. Atrophy — Atrophy of the tongue may be 
either unilateral or bilateral. It may result from 
either acute softenings or chronic scleroses of the 
nuclei of the twelfth nerve in the medulla, and in 
both of these cases the palsy is usually bilateral, 
the two nuclei being so close together as to be 
almost necessarily involved by even a small lesion. 
Injuries to the nerve-tract between the centre at 
the lower end of the ascending frontal convolution 
and the nucleus cause paralysis, with but little and 
late wasting Injuries below the nuclei, on the 
other hand, lead to rapid wasting of the tongue on 
the pde of the injur)’^ 

Treatment. — Treatment must be directed to 
the cause of the complaint See Hypcxslossal 
Nerve, Diseases of 

4 Cancer. — iETiOLOOV — Cancer of the tongue 
IS most frequent between the ages of forty and 
forty-five , it may occur at any age after twenty- 
five, but is rare under thirty-five It is more than 
twice as common in men as in women Irritation 
from a tooth or hot smoke sometimes seems to be 
the exciting cause ; again, the growth may super- 
vene upon leukoplakia, glared red tongue, a wart, 
or a chronic ^mmatous ulcer. Cancer of the 
tongue is much more prevalent in some districts 
than in others. 

Description. — Squamous epithelioma is the 
only form met with in the tongue. Its usual seat is 
the edge in the middle third, but it may begin at 
any spot It starts as an ulcer, a fissure, or a wart 
—sometimes the patient says, *as a lump in the 
tongue ’ ; but growing as it does from the epithe- 
lium, this 'lump’ IS always intimately connected 
with the mucosa, and the epithelium is never normal 
over the whole mass, but b either destroyed by 
ulceration or is papillary. The, earliest charac- 
teristic point is inauration of the base of the lesion, 
from invasion of the mucosa by epithelial cells and 
round-celled infiltration about them ; the edges of 
an ulcer or fiMure become similarly thickened. The 


epithelium on the surface usually undergoes de- 
generation and is cast off, thus leading to the 
formation of an ' ulcer,* at the base and edges of 
which the tissues are being progressively invaded 
by growing epithelial columns. This invasion is 
sometimes more marked along the surface, at other 
times it takes place chiefly towards the substance of 
the tongue, and may involve almost the whole 
organ It is sometimes slow, arain rapid, and iS 
almost always so much more rapid than tne 'ulcera- 
tion,* mentioned above, that induration round the 
ulcer IS well marked. Rarely papillary masses 
project firom the surface of an epitnekoma, destruc- 
tion being reduced to a minimum ; unfortunately, 
because often delaying a correct diagnosis, it is 
in these cases that infiltration of the base also is 
apt to be least marked, the products of epithelial 
multiplication escaping towards the surface instead 
of being pressed into the substance of the part. As 
the ‘ulceration* and infiltration extend into the 
substance of the tongue, to the floor of the mouth, 
the jaw, the fauces or soft palate, the movements of 
the tongue become more limited, till ultimately it 
may be quite bound down. Sooner or later the sub- 
maxillary lymphatic glands, or those at the base of 
the carotid triangle, swell and become painful. 
They may be few or many, may remain of small or 
moderate size, or may grow rapidly and discharge or 
fungate through the skin, and this with but a small 
growth in the mouth Extension to distant oi^ans 
by the blood-path is rare Pain may be slight or 
even absent, but, as a rule, it is severe, ramating 
over the whole distribution of the fifth nerve and 
often to the region of the small occipital. The 
tongue is tender and sensitive ; when fixed, it fails 
to push food between the teeth for mastication. 
Ptyalism is constant, and may be very marked. 
The saliva is ropy, and is expelled with difliculty. 
The ulcer discharges into the mouth, while sloughs 
form upon its surface and putrefy? hence mouth 
and breath become offensive. Perhaps in relation 
with the increased secretion of ropy saliva the sub- 
maxillary salivary gland is large, firm, and easily 
felt. In consequence of inability to take sufficient 
food, of chronic putnd poisoning, of pain and 
anxiety and other influences connected with the 
nature of the growth, the patient loses health 
and strength steadily. Death may result from 
simple exhaustion ; not uncommonly septic bronchi- 
tis and broncho-pneumonia hasten the end. Dan- 
gerous or fatal haemorrhage from the epithelioma is 
rare. Cancer of the ton^e is one of the most 
painful and most rapidly mtal forms of malignant 
disease. According to Clarke, its average duration 
IS fifty-seven weeks But the statistics of surgeons 
practising carefully the modem operation of removal 
of the growth, together with the nearest lymphatic 
glands, show a better result than this— including 
a fair number of cases of prolonged immunify. 
Cancer of the frsenum and its neighbourh^M 
should be mentioned, as it is creditra with ex- 
ceptional malignancy. This may be the conse- 
quence of imperfect treatment, due to a surgeoii*ii 
reluctance to draw healthy front teeth (to get n 
good view), to resect the symphysb, and to rtiilove 
Oie submental and submaxilla^ lym{^tics on both 
sides. Cancer behind t|ie orcumvallate paplte 
IS, fortunately, rare. It may not be visible without 
a laiyngoscope or palpable .unless both Idre- 
and index-fingers are mlly introduced tbioii^ the 
mouth. 
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Diagnosis. — The difficulties in recognising a 
cancer of the tongue vajy according as it presents 
itself under the form of an ulcer, a wart, or a 
tumour beneath the mucosa. In all cases the 
diagnosis should be effected before the local disease 
is extensive, or glands are enlarged, or it will pro- 
bably be too late for successful treatment. A can- 
cerous u&ar must be distinguished from a simple 
ulcer, a hard chancre, a broken-down gumma, and 
a tubercular ulcer. A simple ulcer generally forms 
quickly, and bears an obvious relation to its cause 
— some injury, a sharp tooth, or a projecting port 
of a tooth-plate. It is less defined in outline tMn 
cancer, and induration is absent or slight ; the 
edges are not thick, rounded, raised, or everted ; 
the base is not warty and irregular. A scraping of 
its surfoce after cleansing shows but few epithelial 
cells, and they are of normal appearance. After 
removal of the irritant, and under suitable treat- 
ment, a simple ulcer should heal. Hard chancre 
affects the apex; Is exceedingly rare; of rapid 
formation up to a certain size ; very hard, defined, 
with smooth edges, and but slightly indurated base. 
The submaxillary glands very soon enlarge, and 
general symptoms follow. A gummatous ulcer is 
usually a deep r^ged cleft on the dorsum, parallel 
to the raph6, with thin, irregular margins, under- 
mined and gaping as the tongue is protruded, not 
at all indurated ; in the cavity yellowish sloughs 
may still adhere ; there are sometimes other masses 
in the tongue-substance, and the surface frequently 
presents evidence of previous ulceration or of super- 
ficial glossitis ; a history and other signs of syphilis 
are perhaps obtainable ; a scraping of the side of 
the ulcer after cleansing shows but few epithelial 
cells ; appropriate treatment is successful. Both 
the simple and the gummatous ulcer may become 
cancerous ; so, if progressive induration leads to the 
suspicion of cancer, either the ulcer should be at 
once freely excised, or a good piece should be cut 
out under cocaine and examined microscopically. 
A tubercular ulcer in a male over thirty-five may 
be indistinguishable from cancer. If the ulcer is 
secondary, the presence of tubercle elsewhere should 
make ug carefiiL Primary tubercular ulcers of the 
tongue arc rare. They are less indurated, but may, 
if clean, present pale pinkish granulations not 
unlike those of a clean epithelioma. Sometimes in 
d^per specimens muscular fibres may be recognised, 
laid bare by the progressing ulceration. The effect 
of medicinal treatment is usually nt7. It is stated 
that these ulcers yield a scraping like that of a 
simple or syphilitic sore. Fortunately, the diagnosis 
is of less importance here than in the previous 
cases, for the primary tubercular ulcer, or a secon- 
dary ulcer with but slight lesions elsewhere, should 
be exdsed. 

A wafTy epitheUoma resembles a simple wart. 
The diagn(»tic point is induration at the base of 
the epithelioma. No wise man would keep even 
an undoubted wart on his tongue. 

An epithelioma in form of a submucous tumour 
bas to be distinguished chiefly from an unbroken 
g;umma. A normal or smooth red epithelial surf^e 
wr the mass, absence of definite outline, of marked 
^^duration, and of enlarged ^nds, the presence of 
syphilitic lesioi» on the tongue or el^wnere, and a 
hutory of mhilis, excite suspicion as to the nature 
of the growth. Full doses of iodide of potassium 
ooofirm it 

So much stress has been laid upon the impprUnce 


of induration in the diagnosis of cancer, that it is 
right to add that rapidly ulcerating epitheliomata 
rarely do occur in which there is but little induration. 

In no case should the nature of a small ulcer of 
the tongue in a patient of thirty-five or over be 
allowed long to remain doubtful. If it does not 
heal after removal of any local irritant, upon the 
application of local antiseptics, especially borax and 
iodoform, and upon the administration of iodide of 
potassium, a small ulcer should be excised — the 
operation is so trifling. If there is any doubt about 
the nature of a larger mass, a portion should be 
excised for examination. 

Treatment. — All epitheliomata, in which it 
appears possible to remove the whole of the disease, 
local and glandular, by an operation which the 
patient seems likely to survive, should be removed 
without delay by knife or scissors. In all cases, 
even the earliest, the lymphatic glands supplied 
from the seat of disease, and, as far as possible, also 
the tissue between them and the primary lesion, 
should be removed. The mortality after operation 
upon cases of all degrees of severity is about 12 per 
cent., rising from nil in slight, early cases to 25 per 
cent, in extensive cases. When there is a fair 
prospect of preventing local recurrence, it is still 
often right to remove that part which lies in the 
mouth, to relieve pain and the suffering which a 
cleanly patient undergoes on account of the foul 
state of the part. Excision of half an inch of the 
lingual nerve has been performed to relieve pain, 
and ligature of a lingual artery to check hsemor- 
rhage. The treatment of incurable cases consists 
in the administration of anodynes in doses suf. 
fUtent to give reliefs in the use of antiseptic 
washes and powders for the mouth ; and in careful 
feeding. 

5. Cysts. — In addition to the rare lingual der- 
moids described under Mouth, Diseases of: 4, 
and the parasitic cysts {Cysticercus cellulosa^ ex- 
tremely rare ; and echinococcus^ rare), cysts from 
dilatation of a mucous gland are sometimes met 
with, and at any age. They are most common 
where the mucous glands are largest and most 
numerous— behind the circumvallate papillae, but 
they may occur elsewhere in the tongue. They 
form tense, elastic, circumscribed swellings, some- 
times pushing their way into the tongue, at other 
times projecting sufficiently from the surface to 
render it evident that they are translucent. They 
cause no pain, and the mucosa over them is normal 
or simply stretched. , 

Diagnosis. — When a cyst is prominent, the 
diagnosis presents no difficulty except from chronic 
abscess, which generally occurs in the anterior part 
of the tongue, and is never translucent. A punc- 
ture will decide. When it lies deep and far b^k, 
it may be difficult to be sure even that the mass is 
fluid ; the situatiori, elasticity, and smoothness of 
surface of the swellinjj will always suggest a mucous 
cyst, and here, again, a puncture will prove its 
nature. 

Treatment. — This consists in application of 
cocaine to the surface, and excision of part of the 
wall. The interior should be touched over with 
pure carbolic acid. 

6. Hyper>tt*ophy.~.SYNON. ; Macroghssia,-- 
Hypertrophy of the tongue is generally congenital ; 
sometimes it follows an attack of inflammation. 
The enlaigement seems to be due to blocking of 
the lymph-paths; the lips are sometimes slmifirly 
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affected {macrochetha). In the congenital cases 
It is often complicated with imbecility or idiow. 
The enlargement of the tongue may not be 
evident at birth. At first the enlarged organ has 
a normal appearance; but usually it becomes 
too large for the mouth, and part is constantly 
or frequently prolapsed Gradually, from ex- 
posure to the air and constant irritation, the 
mucosa becomes dry, thick, and callous, or covered 
with a slimy secretion ; the papilke enlarge 
greatly. After a time, the pressure of the teeth 
acts as a line of constnction, and the pro- 
truding portion swells from mechanical congestion 
The surface of the tongue becomes bluish or brown 5 
the mucosa roughen^ and cracked; there is a 
tendency to ulceration and haemorrhage ; the 
muscles become palsied, and are unable to retract 
the organ As time goes on, the lower jaw is 
pressed down by the superincumbent weight, and 
occasionally this goes so far as to produce dis- 
location The teeth project forwards, the lips are 
everted, and there is a constant flow of saliva from 
the mouth. Altogether, the patient’s appearance 
IS most unsightly, and his condition very distress- 
ing; for with such a tongue mastication and 
deglutition are difficult, and speech is thick and 
indistinct 

Treatment. — The redundant part of the tongue 
must be removed by a V-mcision, and the wound 
sutured 

7 Acute Inflammation — Synon • Glossi- 
tis — Sometimes the glossitis is suporjictal^ only 
the mucosa being affected : again it is deep or 
interstitial 

^Etiology. — Fifty years aj^o by far the most 
common cause of acute interstitial glossitis was the 
excessive use of mercury, happily now seldom seen. 
Sometimes it is due to septic wounds, to wasp- 
stings, or to taking putnd, corrosive, or acnd 
substances into the mouth; it may anse in the 
course of the acute specific diseases ; usually no 
cause is discoverable. 

Symptoms. — Simple superficial glossitis needs 
no descnption ; it occurs chiefly in young children 
Sometimes vesicles form in patches~a kind of 
herpes The earliest symptoms of mercurial glos- 
sitis, which may be taken as typical, are a foul 
metallic taste, peculiarly offensive breath, and a 
red line along the gums, at their junction with the 
teeth. The gums are tender, spongy, and apt to 
bleed. As the case advances, the gums, the tongue, 
and the inside of the lip and cheeks b^ome much 
swollen. The tongue is sometimes so large as to 
protrude constantly from the mouth. At its^ edges 
It becomes deeply marked by the teeth, and* it and 
the cheeks and gums often ulcerate. Thtf flow of 
saliva IS incessant ; the salivary glands are swollen 
and painful ; the teeth ache and become loose, but 
seldom drop out. The pulse and respiration are 
hurried. There is g^eat tnirst, but the ptient has 
difficulty in swallowing ; and he is wholly unable 
to speak. As a rule, this state of things subsides 
under propr treatment, but occasionally pus forms 
in the substance of the tongue, or it may become 
ulcerated or even gangrenous. 

In the acute spontaneous form, the swelling and 
hardening of the tongue are greater than in the 
mercurial, and all the i^ptoms are more severe ; 
the mercurial foetor is absent There is a greater 
tendency to suppuration, localised or diffuse, and 
to toughing ot more or lets of the organ. The 


fever is often marked. Sometimes the swelling is 
chiefly at the base of the tongue, though the 
antenor less swollen part is pushed out of the 
mouth. General distress and difficulty in breathing 
are great. Abscess is probable in these cases. 

Treatment. — In acute inflammation of the 
substance of the tongue, the first point is to dis- 
cover any abscess which may be present, by special 
swelling, tenderness, and localise softeninjg The 
abscess is usually for back and hard to nnd If 
found, immediate relief follows incision If none be 
found, a sharp purge should be given ; and either 
ice may be freely sucked or the mouth he frequently 
washed out with hot water — whichever is found to 
give most relief. Cold or heat may be applied to 
the submaxillary region Two long cuts through 
the mucosa of the dorsum on each side of the raph^ 
may give relief. 

8 Leucoma. — Synon • Leulu>plakia Lingualu 
et Buccalis ; Ichthyosis Lingua ; Hairy Tongue ; 
Smooth Red Tongue ; Tylosis. 

Definition — These names have been applied 
to the results of a chronic superficial inflammatioti 
(probably) of the mucosa, resulting now in a white 
patch or patches; now in hypertrophy of the 
papilla, giving the tongue a warty or hairy appear- 
ance , again in a swollen, smooth red surface 

^Etiology — Nothing is certainly known on 
this point Mechanical irritation, hot spices and 
food, ardent spirits, smoking, syphilis, gout, and 
various forms of dyspepsia are all regarded as 
causes of this condition It seems to run in fami- 
lies It 1$ rare among women, and among men 
under twenty It does not begin after sixty. It 
occurs on the lingual mucosa chiefly ; to a much 
less extent on the buccal It is said not to occur 
behind the circumvallate papillae 

Description — The commonest form is that 
known as leukoplakia Blue or yellowish-white 
patches (leucomata) form, oval or irregular m outline, 
smooth on the surface, and showing some degree of 
resistance when pinch^ between the fingers There 
may be but one such patch. Usually there are no 
symptoms; sometimes the patches are imtable, 
casting their epithelial scales, and prone to form 
fissures and ulcers With irritability there is more 
or less ptyahsm. A much rarer form is that known 
as ichthyosis t in which the papillae are hypertrophied 
and covered with homy epithehum When the fili- 
form papillae have been specially hypertrophied, the 
name hairy tongue has been given Lastly, the 
tongue in some cases, from rapid shedding of 
epidiehum, becomes smooth, red, and slightly 
swollen, very sensitive and imtable, and kable to 
Assures or ulcers 

Prognosis. — Once the disease is established, 
treatment avails but little as a rule The danger of 
the trouble is that it tends m all forms to pass on 
into epithekoma ; induration at the base, ulceration^ 
or warty outgrowth being the signs to be watched fok# 

Treatment — Every source of imtation must 
be removed, and any constitutional defect treated, 
in the hope that goM come. Borax-and-gly- 
cenne lotion, solution of bicarbonate of sodmm 
(gr. XX ad ^), or chromic acid (gr i4j ad ij), may 
used as a mouth-wash after meals. Hmey of 
borax, bicyanide of mercury (gr. ij-iv ad tj), <mro* 
mic acid (gr. y>x ad gj), or saUewlie add (a taftt^ 
rated watery solution) fnay be ajpplfod diiecUy ofer 
the dried piurt. On no accoimt should ini^t or 
cansdc substances be used. 
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A single obstinate patch may be excised under 
cocaine. A developing epithelioma will require 
prompt excision. 

9, Paraaitto AfTeotlona. — The most impor* 
tant parasite connected with the tongue is the 
Oidium albicans^ which is present in thrush {s€e 
Mouth, Diseases of). Hydatid cysts are occa* 
sionally met with ; and so is the CysHctrcus ctllu> 
hsa. Among the nematodes the Guinea worm 
(Dracunculus or Filaria medinensis) and the Tri- 
china spiralis have been found. The dracunculus 
may give rise to an abscess, which will require to 
be opened ; and hydatid cysts may have to be 
inds(^ and removed. 

10. Syphilitic Affections. — These form five- 
ninths of all the lesions of the tongue which come 
under our notice. Primary sores are occasionally 
seen in this situation, but their occurrence is so rare 
that we need only mention them. For the sake of 
clearness, it is well to arrange these syphilitic 
affections into four classes : (A) SupetFcial Ulcera- 
tions 't {B) Mtuous Tubercles \ {€) Gummata and 
Deep Infiltrations ; and (Z>) Chronic Morbid States 
of the Mucous Membrane, 

A, Superficial Ulcerations,, — Slight superficial 
ulcerations of the tongue are very common in what 
is called the secondary stage of syphilis. They are 
usually situated on the sides, tip, and under-surface 
of the free portion of the organ; and are often 
associated with similar ulcerations upon the inside 
of the cheeks, the lips, and the angles of the mouth. 
They begin In small inflamed spots, and spread 
into linear cracks and fissures (rhagades). These 
are exquisitely sensitive ; and, as it is very difficult 
to keep the tongue at rest, are a source of constant 
suffering. When these ulcerations heal, whitish 
scars and cicatrices are left, which are very persis- 
tent; and resemble leukoplakial patches. 

B, Mtuous Tubercles, — Mucous tubercles, when 
they occur on the tongue, are generally met with 
about the sides and under-surface of the organ ; on 
the fold of mucosa that is reflected to the floor of 
the mouth 5 or on one side of the raph^ far back. 
They occur in the early years of the disease. 

C, Gummata and Deep Infiltrations. — Gummata 
are common in the tongue, varying in size, when 
they come under notice, from a pea to a marble. 
Not uncommonly they are multiple, or the principal 
mass may be set in a diffuse infiltration of the 
tongue. As a gumma enlarges and softens, the 
mucosar over it becomes red and smooth, and ulti- 
mately it gives way. A ragged opening is thus 
formed, through which fluid escapes, and adherent 
slough protrudes. The edges are irregular, thin 
and flexible ; the walls are not indurated ; the 
opening gapes in certain positions of the tongue. 
The cavity may heal, or may remain for an indefi- 
nite time if no treatment is adopted, and some 
induration of the walls may supervene. It is in 
these chronic cases that downgrowth of epithelium 
(epithelioma) sometimes takes place. So long as a 
gumma is unbroken, there is strong hope that 
treatment will cause its absorption. After this, no 
tmee of it may be left utxm the surface ; but when 
a gumma has burst, a ^ure-like scar results from 
its healing, and there is more or less induration 
about it. Sometimes, though rarely, a tongue 
becomes jg;enerally fibroid from the development of 
gumma*tis8ue throi^hout {chronic interstitial glos^ 
sitis)t A tongue may thus become deeply and 
irregularly scarred, enlarged or diminished in size. 


or much deformed, by alternating contraction and 
swelling; while the mucosa presents, perhaps, 
patches of normal appearance, white or yellow 
scars with thickened epidermis, red areas where 
irritation is still active, and bluish surfaces 
indicating mechanical congestion from scar-con- 
traction. 

D. Chronic Syphilitic Disease, — Various morbid 
conditions of the mucosa of the tongue are often 
seen in association with the later steles of syphilis. 
Sometimes circumscribed patches of the epithelium 
become dead-white, and drop off, leaving a red 
raw surface beneath. The epithelium is speedily 
restored, but another patch becomes affected in a 
similar manner, and so the disease continues - one 
patch healing and another desquamating. This is 
the proper psoriasis lingua. Again, there is a 
much more extensive disease, to which the name 
chronic superficial glossitis has been given. At 
the commencement some portions of the membrane 
present their natural appearance, while others are 
of a deep red colour and raw-looking. These 
patches are often oval or oblong. Their surface is 
smooth and glossy. They are either entirely de- 
nuded of epithelium, or this is reduced to an ex- 
tremely thin layer, and the papillae are obliterated 
by distension. These patches are slightly elevated 
and hard to the touen, in consequence of inter- 
stitial thickening. The tongue is swollen. At its 
edges it takes the impression of the teeth, and the 
lines thus produced are prone to ulcerate. Some- 
times the whole or^an has a bluish, congested hue. 
The mucous secretion all over the affected part is 
viscid and glairy, giving the organ a peculiar, 
smooth, glazed appearance ; and sometimes the 
patient^s breath is so foetid that he is offensive to 
himself and to all about him. He complains of 
thirst ; his mouth is parched, especially at night ; 
and when he wakes in the morning his tongue feels 
dry and chipped. The disease is, in fact, a chronic 
superficial glossitis. If the more active mischief is 
checked, the swelling subsides, but the mucous mem- 
brane never resumes its healthy character. The 
patches that have been affected remain smooth and 
shining. The papillary structure has been impaired, 
and what is left is in fact cicatricial tissue, a tissue 
which is sensitive to the contact of hot, acid, or 
pungent substances, and apt to inflame easily. At 
a later date, portions of this cicatricial membrane 
become more completely fibrous, presenting a 
whitish appearance, and being callous to the touch. 

Treatment. — In the treatment of all of these 
affections it is important to look to the general 
health of the patient ; to see that he smokes little 
or not at ali—any smoke reaching the mouth 
should be cool ; to forbid alcohol, or allow it only 
in dilute forms ; and to order a simple, nourishing 
diet, from which hot spices and condiments should 
be excluded. 

Mucous tubercles and small ulcers of the secon- 
der stage require a mercurial course. Drying the 
lesions and painting them once or twice daily with 
a solution of the bicyanide of mercury (grs. ij-viij 
ad jj) is helpful. 

Uummata and gummatous infiltrations disappear 
most quickly under iodide of potassium. With 
this, if the gummata are appearing early, or if the 
patient has never been satisfactonly treated with 
mercury, or, again, if the iodide does not act 
quickly, a little mercury should be given. Broken 
gummata should be treated with a borax-wash 
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used frequently, and dusted twice daily, after food 
and subsequent washing of the mouth, with a 
powder composed of grey powder, iodoform, and 
starch in equal parts 

The treatment of chronic superficial glossitis is 
far from satisfactory. The first object should be to 
improve the digestion, and to regulate the general 
health. When there is much superficial soreness, 
a mouth -wash of borax and glycerine, bismuth and 
glycerine, or chlorate of potassium, should be 
ordered The patches may be painted with a non- 
irritating mercurial lotion. Irritants should never 
be used, in view of the danger that these cases may 
develop epithelioma The treatment too often 
consists in combating soreness and irritation, and 
in watching for induration, indicating the down- 
growth of epithelium. Free operation should 
follow at once upon the discovery of this. 

1 1 T ongue-tie — The tongue is said to be * tied * 
when the fraenum is either too short or comes 
farther forward than it should, and thus restrains 
the movements of the tip, which often seems slightly 
bifid The infant cannot put out its tongue, or use 
it in sucking ; and, if allowed to remain, the defect 
interferes with speech 

Treatment. — Operative interference is required, 
AS follows Place the child with its head on the 
nurse’s knees, towards the surgeon ; raise the tip 
of the tongue and stretch the frsenum with the left 
forefinger, and snip through the thin part of the 
fnenum with scissors, which will, naturally, be 
pointed downwards, parallel to the ranine veins 
A little pressure down and back into the wound 
with the left forefinger will still further free the 
tongue Mothers often suppose that their children 
are tongue-tied when, in truth, they arc only back- 
ward in speaking , so the surgeon should form his 
own opinion before operating. 

12 Tubercular Ulceration. — This may be 
either primary or secondary; the former is very 
rare The latter is secondary to laryngeal or pulmo- 
nary tuberculosis, suggesting the possibility of auto- 
inoculation 

Description —Tubercular ulcers of the tongue 
are much more common in men than in women 
They occur at all ages, are not uncommonly 
multiple, and rarely reach a large size (one inch 
square) or a great depth (quarter of an inch). 
They are most frequent upon the tip and edge ad- 
jacent, then upon the dorsum, and then underneath 
the free part. They begin as small nodules in the 
mucosa, which ulcerate, exposing a greyish or 
yellowish slough Cheesy stuff may be seen on the 
surface. If the extension is slow, the edge becomes 
somewhat raised, red and rounded, the floor is 
formed of pale granulations, and the sunounding 
parts are little or not at all oedematous. There 
may be enough induration to raise a suspicion of 
cancer. When the spread is rapid, the edge is thin 
and ragged, often undermined; the base may be 
sloughy, or the structure of the eroded tissue may 
be clear ; there is no induration. The sjrmptoms 
are soreness, sensiuveness, and more or less ptya- 
lism ; when advanced, the ulcers may be very 
painful. The lymphatic glands may enlarge, but 
this ts by no means constant. Microscopically, 
they present all the characteristics of a tubercular 
ulcer. 

Diagnosis. — Many tubercular ulcers have been 
excised as malignant— a mistake of little conse- 
quence. Gummatous ulcers are distinguiidied cluefly 


by a history of syphilis, situation on the dorsum, 
depth and thin ra^ed edges, absence of tubercle- 
bacilli in the discharge, and the eflfects of treatment. 

Prognosis. — A small tubercular ulcer may heal, 
but only to break out again. After suffering much 
from the ulcer, a patient usually dies from disease 
of the larynx or lungs. 

Treatment. — If the ulcer is primary, or if the 
pnmary disease of lung or larynx is early, the ulcer 
should be excised under cocaine, and the sides of 
the wedge-cut sewn up. If there is advanced 
disease of lung or larynx, and the ulcer is not 
inful, iodoform and starch in equal parts may 
applied after food. If there is much suffenog, 
excision may be done, or phenol freely applied. 

13 Tumours — The mucous membrane of the 
tongue IS occasionally the seat of simple warts; and 
fatty, fibrous, cartilaginous, bony, and nsevoid 
growths have more or less rarely been rmoved 
from this situation They are sometimes deep in 
the tongue-substance, or more or less polypoid. 
The lymphoid tissue beneath the mucosa m front of 
the epiglottis may hypertrophy and form a small 
protuberance on one or both sides of the mid-hne, 
giving rise to little or no trouble A few instances 
have been recorded (all in women) of simple 
tumours having the structure of the thyroid, grovring 
in the base of the tongue and probably connected 
with the thyroglossal duct. Sarcoma is very rare ; 
cancer is the tumour of the tongue. 

Treatment — Small warts may be dned and 
touched with 30-per-cent, solution of chromic acid 
till they shnvel and fall off ; or they may be snipped 
off, together with the mucosa whence they spring. 
Larger masses require excision. The other tumours 
mentioned, if troublesome, all require excision. 
Eucaine anaesthesia is oft^n suffiaent {see p. 59). 
Removal of a part of thyroid growths has been 
followed first by increase, then by wasting of the 
remainder. 

14 Ulceration — Ulcers of the tongue are best 
classified according to their causes, so far as we 
know them We thus get the following groups: 
simple^ tubercu ar^ syphiltitCy and caneereus* Under 
the heading * simple’ we include traumcUu^ dys- 
peptu, and aphthous ulcers, uid the sores on the 
tongue which form in non-specific leukoplakia, or 
in ulcerative and mercunal stomatitis. Only the 
traumatic and dyspepUc ulcers remain undescnbed ; 
for the other varieties reference may be made to the 
special sections 

Traumatic ulcers may be due to imuries of all 
kinds, but the injury caused by teeth often leads to 
an ulcer difficult to recognise. A sharp tooth or 
tooth-plate, though constantly presaat, does not 
irritate equally at all times, but more (it is supposed) 
in dyspeptic or depressed states. The ulcer at £nlt 
has the charactenstics of a small spr^idiiig ulcer- 
sloughy or bright red base, sharp-cut low margins^ 
more or less ceaematous surroundings. It is irvitiA^ 
and painful After weeks or months, the base 
becomes paler, the margins thicker and roun^hu^, 
and more or less indefimte induration of the 
appears. Naturally, the seat of these ulcers k 
almost invariably the edge or tip. In their dtagnoek, 
the relation to an irritant, the absence ci a mstoey 
of syphilis or tuberculosis, the absence of canoefoik 
induration, and the effect of removal o£ ^ ctuse 
and subsequent treatment, are the chief poiatg. 

DyspeptH ulcers are apt to occur in ill-fed childreii, 
and also in adults who habitually esf ind drink 

S* 
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too freely. Such ulcers are generally situated upon 
the sides or upper surfece near the tip ; but not in* 
freouently th^ are on the frsenum. They are 
enorcled by an inflamed margin ; shallow ; their 
bases being flat and covered with a greyish ^ough. 
They are very sensitive to the touch, and painful 
when the organ is moved. Sometimes tnere is 
oflfensive disc&rge, with a good deal of swelling of 
the sublingual and submaxillaiy glands. 

Treatment. — Defects of digestion must be at- 
tended to; a cholagogue purge is often a good 
beginning. The mouth should be kept scrupulously 
clean, and all sources of mechanical irritation re- 
moved. Honev of borax should be used frequently ; 
and the ulcers aried and painted with chromic-acid 
solution (grs. v~x to Jj) every two or three days. 

Stanley Boyd. 

TONIC (Tiiyoj, tension). — A distinctive term 
used in reference to the nature of spasms, which 
are usually divided into two classes, namely, ionic 
speums and clonic spasms ; the former being those in 
which the muscles concerned remain in a state of 
continuous rather than in one of intermittent con- 
traction or clonic spasm. See Spasm. 

TONICS tension, tone). — Synon. : 

Fr. Toniques ; Ger. Tonische Mittel. 

Definition. — Therapeutic agents which in- 
crease the strength of the body or its parts. 

Enumeration. — Among the most typical 
medicinal tonics, which impart a feeling of strength, 
are Iron, Nux Vomica, Quinine, and Vegetable 
Bitters. As the strength of the body generally de- 
nds on the proper action of its various parts, tonics 
ve been subdivided into those which have an 
especial action on the blood-circulation, digestion, 
and nervous system. 

1. Blood-Tonics. — Cod-liver oil and ftherfats, 
and iron and its salts, are the most mportant 
of this group of tonic remedies. Perha^ also 
phosphate and hypophosphite of calcium, salts of 
potassium and socium, arsenic, and phosphorus 
should be included. Light, fresh air, good food, 
bathing, and exercise are valuable adjuncts. 

2. Cardio- vascular Tonics.— The principal 
vascular tonics are Nux Vomica and Strychnine, 
Dimtalis, Strophanthus, Erythrophloeum, Squill, 
and Cafieine. The local application of warmth 
and cold, friction, and massage increase the effect 
of these medicines. 

3. Gastric Tonics. — Small doses of Sul- 
phuric, Nitric, Hydrochloric, and Phosphoric 
Acids, small doses of Arsenic, Alum, Bismuth, 
Copper, Silver or Zinc, Aloes, Bitter Beer, Chamo- 
mile, Cinchona, Cusperia, Cascarilla, Calumba, 
Hops, Gentian, Orange- and Lemon- Peel, Quassia, 
Rhubarb, Stiychnine, and Vegetable Bitters, 
generally all impart vigour to the gastric function. 
Valuable adjuncts arepepsin and hydrochloric acid. 

4. Intestinal Tonics.— These are chiefly 
Nux Vomica, Belladonna, Rhubarb, the Mineral 
Adds and Metallic Salts just mentioned, and 
astringents. 

^ 5. Nervine Tonics. — Nux Vomica and Strych- 
nine, Cinchona and its alkaloids, Coca, Plu^horus, 
Arscmic and its compounds, salts of Iron, Zinc, 
CoFmer and Silver, are all included under this 
head. The tonics which act especially on other 
parts of the intern increase also the power of the 
aervDiis system, and act indirectly as nervine toni^ 


Action.— The derivation of the word ‘tonics' 
indicates the nature of their action. When a person 
feels limp and weak, and unfit for exertion, tonics 
restore the energy and strength, and render him 
again fit for work. The exact mode in which 
tonics act is not yet perfectly ascertained, but in all 
probability they increase the functions of the 
aiflerent parts of the body by aiding tissue-change, 
either by increased nutrition, increased tissue-meta- 
bolism, more rapid removal of waste, or possibly 
by all three taken together. See Tone, Want of. 

Uses.— T onics are employed in conditions of 
debility, either of the body generally or of its 
different parts, the selection of each depending upon 
the part of the body affected. 

In cases where the malnutrition of the body 
appears to be dependent on the want of the proper 
constituents of the blood, as in anaemia, struma, or 
general debility, without any affection of a particu- 
lar organ, blood^tonics, including iron, cod-liver oil, 
phos^mates, and hypophosphites are employed ; 
and these are also useful where impoverishment of 
the blood is due to a definite constitutional disease, 
such as phthisis, or Bright's disease. In pernicious 
anaemia phosphorus or arsenic may be used. 
Where enfeeblenient of the stomach appears to be 
present, as shown by loss of appetite and such 
signs of imperfect digestion as flatulence, weight 
and pain after eating, gastric tonics are used. 
Should its muscular coat be feeble or inactive, as 
shown by tendency to dilatation, and splashing of 
the contents on movement, strychnine is especially 
indicated, and galvanism or systematic kneading 
may be also employed. Where the stomach is too 
debilitated to respond sufficiently to this form of 
treatment, as after long-continued gastric catarrh, 
or in old age, its work must be partly done for it, 
and then such substances as hydrochloric acid 
and pepsin are useful. When the muscular 
movements of the intestine are sluggish, as 
indicated by constipation, and by a tendency 
to the distension of the bowel with gas, nux 
vomica and belladonna may be given ; and 
when its mucous membrane appears to be relaxed 
and flabby, and secreting too profusely, -the mineral 
acids, astringents, and metallic salts may be of 
much service. When the pulse is soft and feeble, 
and there is a tendency to vascular dilatation, either 
general or local, as shown by local congestion and 
oedema of dependent parts, or by drowsiness in 
the upright position and sleeplessness in the re- 
cumbent posture, vascular tonics are serviceable. 
Nervine tonics are used where the nervous functions 
are imperfectly performed, as shown by dulness, 
loss of memory, incapacity for work, languor, or 
tendency to spasm, as in chorea, and also in para- 
lysis. As the functions of this system depend very 
^eatly upon the quality of the blood with which the 
nervous system is supplied, and on the rapidity of 
the circulation, the other tonics frequently require 
to be given in addition to nervine tonics. 

In administering tonics care should always be 
taken to ascertain that the case is suitable, for in 
very many cases of apparent debility the imperfect 
functional activity of the body or of its parts does 
not depend upon insufficient nutrition, but upon 
imperfect removal of the products of waste. The 
proper treatment in these cases is not to give 
tonics, but to remove the waste products by chola- 
gOgues, purgatives, and diuretics. 

T. Lauder Brunton. 
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TON8IL8, Diseases of — Synon. : Fr. Mala> 
dtes des Amygdaks j Ger. Krankhetten der Mandeln. 

Of recent years increased attention has been paid 
to the tonsils as the starting-point of general infec- 
tions. Just as large foreign bodies, such as fish- 
bones, &c., may become impacted in the tonsil, 
so pathogenic bacteria, contained in food or dnnk 
or taken in with inspired air, may find a lodgment, 
multiply and excite a local disease, which may be 
the commencement of a general infection. This is 
especially likely to happen if the tonsils be un- 
healthy, e g the seat of chronic hyperplasia Thus 
the seat of inoculation of such diseases as scarlet 
fever, rheumatic fever and diphtheria is not impro- 
bably the tonsil, and the occurrence of pericarditis 
and infective endocarditis, immediately following 
attacks of tonsillitis, has led to the suspicion that 
the tonsil may afford the means of entry for the 
infecting virus 

Examination of chronically enlarged tonsils has 
led to the detection of tubercle -bacilli, and from 
this site the deep cervical glands may be infected 
and further progress may lead to infection of the 
broncl^al glands and lungs 

Among the less common diseases of the tonsil 
are the following — 

1 Neoplasms — Lymphomata, fibromata, papil- 
lomata, angiomata, cystic tumours and calculi (car- 
bonate and phosphate of lime) Carcinoma is gene- 
rally primary Sarcomata are usually of the small 
round-celled variety 

2 Tuberculosis — Lupus of the tonsil is generally 
associated with similar disease of the palate and 
fauces. Tubercular ulcers, lenticular in shape, 
with freely granulating sloughy bases, are of some- 
what rare occurrence 

3 Syphilis — The tonsil may rarely be the seat 
of the primary chancre, commonly of mucous 
patches, or of a gumma. 

4. Actinomycosis, See p 22. 

5 Diphtheria See p 398 

6. Herpes factalts. See p. 685. 

7. Concretions. See p 334. 

The acute and chronic inflammatory processes 
affecting the tonsils are of peculiar interest to the 
student and practitioner. For purposes of classi- 
fication they may be divided into two groups, 
superficial and deep In the former will be included 
acute and chronic lacunar (follicular) tonsillitis, 
membranous tonsillitis, and ulcerative tonsillitis ; 
in the latter acute parenchymatous tonsillitis and 
peritonsillitis. Hypertrophy of the tonsils will be 
described under a separate head 

Acute lacunar tonelllitis — This and the 
allied conditions of membranous and ulcerative ton- 
sillitis have to be sharply distinguished from diph- 
theria, and we would strongly urge the advisability 
of routine bacteriological examination in all such 
cases this method, and by this method only, 
can the diagnosis be certainly established. 

Our knowledge of the setiolo^ of superficial 
tonsillitis nas undergone consideranle modification 
of recent years. While it is generally admitted that 
cold, rheumatism, gout and general debility may 
be predisposing causes, it is believed that the direct 
exciting causes of these attacks are micro-organisms, 
and cultures may reveal the presence of streptococci, 
staphylococci, Micrococcus tetn^nui, pneumo- 
coccus, Hoffman’s bacillus, B. oolC or the fusiform 
bacillus, either alone or with various associates. 
An explanation is thus afforded of the undoubtedly 


infectious character of tonsillitis, and its causation 
by drainage-defects, septic surroundings, dust, &e. 

Symptoms.— Acute lacunar tonsillitis is marked 
at Its commencement by high temperature (102®- 
104® F.), pains in the limbs, hea^che, and the 
usual accompaniments of fever. The patient com- 
plains of the throat being sore, and there is difficult 
in swallowing. The tongue is coated and boweb 
constipated. A puffiness may be present at the 
angles of the jaw, and the neck is stiff and pamful 
on movement. Inspection shows the tonsils en- 
larged and red, with the lacunae plugged with 
yellowish -white exudation, consisting of dead ein- 
thelium, leucocytes, bacteria, &c. The palate and 
uvula share in the mfiammatoiy process. This 
condition may persist from three to seven da^ 
leading to a condition of extreme prostration. 'Iw 
enlargement of the tonsils subsides gradually, but 
occasionally a deep-seated parenchymatous or pen- 
tonsillar abscess may form (quinsy) 

Pathology. — An inflammation limited to the 
crypts and covenng mucous membrane 

Treatment — A brisk saline purgative should 
always be given at once. The patient should be 
kept in bed so long as the temperature is above 
normal A mixture of quinine, tmet fern perchlor. 
and potass, chlorat used as a gargle and swallowed 
is very useful Salicylate of sodium is also a valualde 
drug, given every three or four hours. Locally 9 . 
gargle or peferably a spray (as gargling is so very 
painful) of solution of permanganate of potassium, 
formalin (l in 250), hydrarg perchlor (l 104,000), 
resorcin (10 per cent ) to be used frequently, will 
remove all septic plugs from the lacunae in three of 
four days in the majonty of cases As much non- 
irntatirijg nutritious food as the patient can take is 
advisable 

Chronic lacunar tonsillitis —In this con- 
dition the tonsils may or may not be enlarged or 
inflamed, but the crypts are seen* to be distended 
with caseous material which may have a very 
offensive odour There is constant faucial imta- 
bihty, and often some pain in swallowing, but no 
febrile disturbance except when, as not infr^uently 
happens, acute attacks of tonsillitis supervene. 

Treatment. — Occasionally rehef may follow the 
scraping of the crypts and subsequent dressmg of 
the tonsil. Or we may plunge the galvano-cauteiy 
point into them. Frequently the best plan is to cut 
out or punch out the diseased gland. 

Membranous tonsillitis.— This condiUon is 
seen in the acute exanthemata, such as scarlet fever. 
It may, however, arise quite independently. The 
membrane is of a yellowish-white colour, soft, 
contains much mucus, and is readily detached ftom 
the underling surface which is not ulcerated. It 
ma^ spread to the palate and larynx. The con- 
dition can be differentiated firom diphthena by le- 
peated bacteriological examinations. The orgaoBSli 
usually found in simple membranous tonsilhtis Sle 
staphylococci, streptococci, the fusiform bacUlu^ 
ana a few other bacillary forms. The urine may 
contam a trace of albumen. 

Uloerative tonsillitis.— Two varieties of tint 
condition are met wilh : (1) small superfidat 
ulcers following coa^labve necrosis (drain-tbioat) $ 
(2) larger sm^ or double ulcers aboik the sue of a 
threepenny-bit with sloughy base and 
edges. 

^eatment is essendall^ the same as thiil described 
under acute lacunar tonnlhtis. 

Ssa 
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Acute papenohymatoue tonsillitis and 
perltonallUtls — This condition is pecu- 

liarly common in rheumatic subjects. One or both 
tonsils may be attacked either simultaneously or in 
succession. 

Pathology.— An inflammation attacking the 
lymph-nodules and peritonsillar tissue, frequently 
terminating in suppuration. Bacteriol<^ical exami- 
nation of the pus shows the presence of micro- 
organisms, most frequently streptococci. 

Symptoms. — From the commencement of the 
attack fever is high, and when pus forms there may 
be a rigor. There is headache, pain in the neck 
and throat, radiating to the ear, due to cel- 
lulitis and periadenitis, difliculty in speech and 
swallowing, and, as the case progresses, in breathing. 
Much stringy mucus forms and flows from the 
mouth, the tongue is foul, the bowels constipated. 
The swelling at the angle of the jaw may lead to 
difficulty in opening the mouth. There may be 
delirium, and prostration is always marked. 

On inspection, the tonsil and soft palate on one 
or both sides are seen to be red, swollen, hard, and 
tender, and more or less coated with mucus. The 
tonsils may meet in the middle line. As the swell- 
ing progresses it tends to bulge towards the upper 
and front part of the anterior pillar, and if pus is 
mesent the abscess may show si^s of pointing here. 
The glands at the angle of the jaw enlarge. 

The inflammation may undergo resolution, or 
pus may form and escape spontaneously. The con- 
dition may last for from seven to ten days, but in 
a ^eat many cases we can either secure resolution 
bef^ this, or open the abscess early, and so relieve 
the patient of this intense suffering. 

Treatment. — The general condition is relieved 
by a purge, and by the administration of salicylate 
of sodium in 20-gr. doses every 4 hours. The 
mouth and throat should be frec^uently syringed 
or gargled with an alkaline or antiseptic solution. 
The local condition may be checked by the use of 
guaiacum -lozenges, sucking ice, or by painting the 
tonsils with a lo-per-cent. solution of eucaine, or 
with a 5o-per-cent. solution of guaiacol in oil of 
almonds. 

During convalescence tonics are indicated in the 
form of iron or bark. 

If suppuration has occurred and there is sign of 
pointing, the abscess should be incised by means of 
a bistoury and sinus-forceps to reach the pus, which 
is often very deeply situated. The incision can 
generally be made with greatest advantage through 
the soft palate, or upper a^ front pen of the anterior 
{^lar, in a direction from without inwards. A hot 
antiseptic g^urgle should then be used for a day or two. 

Chponlo enlargement of the toneil. — 
This condition is most common in strumous, 
tubercular and rachitic sulnects, but it is often 
seen in perfectly healthy children. Bad hygiene 
and repeated attacks of follicular or parenchyma- 
tous tonsillitis may be cau^ and not infrequently 
the tonsils enlarge subsequent to an attack of one 
of the exanthemata. Hypertrophy of the tonsils 
is commonly associate with nasal obstruction and 
adem^ vegetations in the naso-pharynx, and no 
examina^n of the throat can be regarded as com- 
plete which does not include careful uivestigation of 
the condition of these cavities. 

Pathology. — ^When the tonsils are soft and 
spongy the condition is one of increase of the 
lymphoid tissue of the glands. As a rule in adults 


where the tonsils are firmer there is also an increas 
of the fibrous connective tissue. 

Symptoms. — On inspection, one or both tonsil 
are seen to be enlaiged, sometimes completel; 
blocking the fauces. The mouths of the crypts ma; 
be filleo with caseous exudation, or the tonsil ma; 
be traversed by fibrous-looking bands giving rise t< 
a * honeycomb * appearance. Occasionally the ante 
rior pillar of the fauces is adherent to the tonsil 
which, instead of projecting forwards, shows a broac 
flattened surface extending back towards the poste 
rior wall of the pharynx. The deep cervical gland 
may enlarge. Beyond giving rise to a sligh 
choking sensation or difficulty in swallowinp; an( 
alteration of voice, enlarged tonsils do not directl; 
trouble the patient. Gradually, however, fron 
obstruction of the naso-pharynx, mouth -breathing 
is adopted, the voice loses its clearness, become! 
muflled or nasal in character, and there is difficult; 
in pronouncing palatal consonants. As a result o 
the respiratory obstruction the lungs are imperfectl; 
distended, and the chest may assume the narrow 
pigeon -breast type. Deafness and cough are com 
mon accompaniments, because adenoid vegetation! 
are so often associated. Children with enlargec 
tonsils are often lethargic, ill-developed, and badlj 
nourished. This results not only from the imper 
feet oxygenation of the blood, but also from con 
slant absorption of bacteria and their products fron 
the distended lacunm. The repeated attacks o 
acute tonsillitis to which such persons are subject 
must, too, contribute to the general malaise. Il 
seems certain that enlarged tonsils may exciu 
attacks of asthma, bronchial catarrh, and in childrer 
be responsible for disturbed rest, night-terrors, &c., 
but ail these symptoms are greatly exaggerated 
where adenoids coincidently exist. 

Treatment. — In some cases the hypertrophy 
disappears at the age of puberty, and no treatmenl 
is called for. On the other hand, where there is 
definite respiratory obstruction, and the health and 
development of the patient are obviously suflering, 
treatment is imperative. No local treatment is oi 
any avail in diminishing the enlargement, and the 
usual remedies have o«lpr the effect of distressing 
and frightening the (Mtient. Enlarged tonsils in 
children should be excised with the tonsillotome 01 
with a tonsil-punch ; and in adults, as a rule, the 
glands may be removed in the same manner, though 
some surgeons use the ^vanocaustic snare, or an 
^craseur, or cauterise with the electric point at one 
or more sittings. The last procedure is tedious, andl 
our experience of anything approaching serious 
haemorrhage is so veiv slight that the tonsil- 
guillotine may be lookea on as a safe instrument, 
even in persons many years older than adult age. 

J. Barclay Baron. 

TOOTHACHE. —Synon. ; Fr. OdontalgU\ 
Mai tk Dents ; Gcr. Zahnweh , — Pain in connection 
with the teeth. See Teeth, Diseases of. 

TOOTH-RASH. Dentition, Disorden 

TOPHUS [iepkus, sand).— A term associated 
with the concretions, consisting chiefly of sodium 
biurote, which are met with in gout, in connection 
with the joints and other structures (p. 33a). It 
is also sometimes applied to gravel in the urine, 
and to the collection of tartar on the teeth. See 
Gout. 
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TORM IN A (Lat griping). —This word U applied 
to severe gripine or colicky pains in the abdomen, 
due to flatus and other causes. See Colic ; Dysen- 
tery ; and Intestines, Diseases of. 

TORPOR (Lat. numbness). — Synon. ; Fr. 
Torpeur ; -Ger. TorpiditUt* — A condition of inw- 
tivity, bodily and mental, which may be met with 
in certain cerebral diseases or febrile states, more 
especially in aged persons. The cerebral condition 
associated with torpor is an unnatural state of con- 
sciousness, closely allied to that known as stupor. 
See Consciousness, Disorders of. 

TORQUAY, In South Devonshire.— A mild, 
rather relaxing, and sedabve marine climate. 
Sheltered from W , N., and £. winds. Mean 
winter temperature 44® F. See Climate, Treat- 
ment of Disease by 

TORSION [torguio^ I twist) — This word signi- 
fies a twisting, and is used in medical literature in 
the following associations . — 

I In relation to certain organs or growths, it 
indicates a form of displacement in which the mass 
IS twisted on itself, a condition especially noticed 
in connection with the intestines It gives nse to 
more or less narrowing of canals, and may close 
them completely, so as to cause absolute obstruc- 
tion Torsion also interferes with the local circu- 
lation, thus leading to congestion, inflammation, or 
ultimately even to gangrene of organs or tumours. 
See Intestinal Obstruction, and Ovaries, 
Diseases of 

2. As a method of treatment, torsion is employed 
in checking arterial haemorrhage, the end of the 
bleeding artery being seised by the aid of suitable 
forceps and twisted It is chiefly used in bleeding 
from small arteries, but may prove efficient even 
when arteries of some size are the source of the 
haemorrhage. Frederick T. Roberts. 

TORTICOLLIS {tortumy twisted , and col/unty 
the neck).— A synonym for wry-neclo See Wry- 
neck. 

TORULA. — Description. — Torula is a form 
of microscopic fungus, beioi^ing to the group Sac' 
ckaromycetes. It consists of round or ovoid cells, 
of an average diameter of about mch, without 
nuclei, but composed of masses of vacuolated proto- 
plasm, confined within a definite cell-wall. Occa- 
sionally they are free, but they arc frequently 
associated into branching chains. 

Vinous, acetous, and other fermentations are due 
to the presence of organisms, of which the * yeast- 
lant,* Aiycoderma or Torula corevuuty is the best 
nown. Certain varieties of torula arc of constant 
occurrence in the alimentary canal, and would seem 
to be normally associated with mtestinal digestion. 
In those cases of vomiting where the ejected matters 
ferment, toruke are always to be found, together 
with sarcinoe. These bodies are also of frequent 
occurrence in the urine of diabetes mellitus, if left 
standing; but they have likewise been found in 
non-sa.charine urine. The pathological significance 
of torula, if any, is not known. 

W. H. Allchin. 

TOUCH, Dlaordert pf. — Synon. ; Fr, 
Troubles du Taci\ Ger. Stbrunf^n des Tasi- 
xiWirr.— The sense of touch may be considered 
as a compound of four disUnct senses, namely, those 
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of contact, pi^, temperature, and rnttscttlar ac- 
tivity •, and it is not necessary that all these should 
be affected simultaneouslv or in an equal degree. 
Sometimes but one is the seat of disorder, and 
occasionally only one escapes. The lesion produc* 
mg tactile disorder may be m any part of the sensory 
apparatus— in the penphcral end-organ m the skin, 
which receives impressions, in the trunk of the nerve 
which conveys them, or in the central ganglion, 
the reaction in which is represented in conscious- 
ness as feeling. For the most part disorders of 
touch must consist either in a defective or in an 
unnaturally heightened reaction to impressions— 
conditions which are termed respectively anasthesta 
(or hypeesthesia) and byperaslAesta. But there 
are besides certain abnormalities of sensation which 
cannot be referred to either of these categones, as, 
for example, when a touch causes a sensation of 
burning, or the electric current is felt as some- 
thing cold, and in these circumstances the term par» 
cesthesia is used 

I. Increased Sensibility.— Description.— 
It IS doubful whether the sense of touch proper, 
the power of tactile discrimination, is ever mw- 
bidly tncreasedy except possibly m certain cases of 
hysteria and mental disorder. The term hyper^ 
aslhesta would be properly applied to such a con- 
dition instead of, as it is more commonly used, to 
excess of sensibility to painful impressions, which 
IS better called hyperal^sta. In cutaneous hyper- 
algesia even a light touch upon the skin produces 
more or less exquisite pain. The patient often 
cannot even wash the skin, which is described as 
feeling raw or sore to the touch {see Pain in 
Visceral Disease). The symptom frequently 
occurs in connection with neural^ (especially of 
the trigemmal nerve), and in hysteria, as well as m 
the various fornns oL local inflammation It may 
precede by some days the characteristic pains of 
neuralgia , is often associated with excess of sensi- 
bihty to heat and cold ; and usually with diminu- 
tion of sensibihty of the tactile sense proper. It is 
seen in its severest form in connection with gunshot 
injunes of nerves 

There may be heightened sensibility to temperes- 
turcy either as regards heat or cold singly, or in 
respect to both at the same time. This symptom 
IS observed in connection with both penpheral and 
central disease— as an accompaniment of neunus, 
as well as of degenerative changes m the cord <» 
cerebral ganglia. 

Heightening of the sense of centaci is rarely 
observed, and is of but little practical importance. 
Perhaps the condition known as * fidgets ’ is best 
explained as depending upon a heightened sense of 
muscular actwtly 

Treatment.— So &r as is -practicable, the 
lesion which is the cause of hypeialgesia, whether 
penpheral or central, must be discovered tod 
oecome the subiect of treatment. But the^ma- 
ptom Itself may oe mitigated by appropriate mnuii. 
Such are the local application of moist heat Igr 
fomentation or poulace ; of cold by memos of iot } 
• or of anodynes, such as veratrine-ointinent some* 
what diluted, or atropine-ointment ; or, as a Isil 
resource only, to be avoided if in any way pomible, 
the hypodermic injection of morphine (n. A to 
gr. ^). Spongiopiune may be sprinkled 
ment composed of chlorororin one put mnd he&i- 
donna hniment three parts-; or equal psiti of 
sal volatile, laudanum, and eau it wtf it 
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applied. A piece of lint soaked in chloroform may 
be iaid upon the painful portion of skin and covered 
with oil^ silk, or the part may be rubbed with 
camphor-chloral and vaseline, equal parts; or 
painted with amyl-colloid. The applicauon of one 
pole of the continuous current to the hypcralgesic 
spots, while the other is placed on an indifferent 
part, will often be of service, the power of bearing 
a gradually increased strength snowing the im- 
provement produced. Hysterical hyperalgesia can 
sometimes be successfully treated by the applica- 
tion of a strong induced current, by means of the 
wire brush, the patient, if necessary, being placed 
mder the influence of ether. 

2 . Defective Seneibi lily.— D escription.— 
Cutaneous aneesthesia may result from local ab- 
straction of heat, as from exposure to a very low 
temperature. In such a case anaemia is produced, 
from spastic contraction of blood-vessels, followed by 
hypersemia from their secondary relaxation. In the 
anaemic stage, while the other tactile sensations are 
lowered, that of temperature is heightened. De- 
ficient sensibility may be caused by irritating 
apj^ications, such as s(^a used by laundresses, and 
various chemicals employed in the arts. In such 
cases there is numbness in the hands and forearms, 
with a sensation of * going to sleep ’ in the fingers. 
It may occur in connection with herpes taster^ the 
skin between the groups of vesicles being often 
partially anaesthetic. In lepra anasihetiea^ in which 
there are enlargements of the cutaneous nerves, the 
senses of temperature and pain are often abolished, 
and severe burns may take place without being 
recognised. Anaesthesia may be produced by pres- 
sure upon sensory or mixed nerves by syphilitic 
and other growths in adjacent tissues. Narcotics, 
as chloroform and ether, may quell the sense of 
pain, that of contact being, -to a certain extent, 
retained. Wounds and lacerations of the sensory 
or mixed nerves, followed by inflammatory pro- 
cesses, may, by irritation, cause pain to precede 
the anaesthesia arising from the interruption of con- 
ductivity in the nerve-fibres. Simple mechanical 
pressure upon a nerve, if long continued, will 
often, especially if its nutrition be impaired by con- 
stitutional causes, excite a low inflammatory con- 
dition. In traumatic cases, as also in lepra anaes- 
tfaetica and in cases of new-growths pressing on the 
nerve, motor and nutritive disturbances are apt to 
accompany the anaesthesia, the nerve-trunks con- 
veying not only sensory, but also motor, vaso- 
fQotor, and trophic fibres. Severe trophic disorder 
is usually associated with the anaesthesia occasioned 
by lesion of the fifth nerve ; and to a less extent 
with that accompanying trigeminal neuralgia. See 
Fifth Nerve, Diseases oh 

Preceding attacks of neuralgia, the skin of the 
pan about to be affected is often found to be 
anaesthetic, and during attacks of sciatica and cer- 
vico-brachial neuralgia there is often much diminu- 
tion of tactile sensibility, in the foot and lower pan 
of the leg, and in the fingers respectively ; while the 
tida around the eye may be greatly deficient in 
tactile sensibility daring severe supra-orbita] 
aenral^lia. It is imponant to discriminate ames- 
tbetk of the sldn caused by diseases of the nervous 
centres from that which b of peripheral origin. 

Cutanaoiis ansestheria » occasionally an iniportant 
symptom of in approicbing cerebral hsmorrhage. 
A sudden ind increasing numbness b experienced 
in one half of the free, or in the limbs on one tide 


of the body, which may be followed shortly by 
hemiplegia and coma. An apoplectic seizure 
usually causes unilateral cutaneous anaesthesia, 
which is at first widely diffused, owing probably 
to the disturbance of circulation in, and consequent 
disarrangement of, the nervous molecules, and 
extends at first far beyond the site of the effusion. 
A few hours or days usually suffice for the clearing 
up of this anaesthesia, leaving, however, a subjective 
feeling of numbness, which may endure for a longer 
or shorter period. 

The extent of anaesthesia bears no necessary re- 
lation to the amount of motor paralysis. It usually 
affects the paralysed side of the booy, but in certain 
cases of haemorrhage into or other lesion of the 
medulla oblongata and pons Varolii, it may occupy 
the opposite side. Complete hemi-aneesthesia of 
central origin may persist lon^ after the paralysis of 
motion has disappeared, and m such a case a lesion 
is likely to be found involving the internal capsule. 
Occasionally, too, hemi-anoesthesia may from the 
first be unaccompanied by motor paralysis. Much 
more frequently, however, cutaneous anaesthesia 
(except for the first few hours) is of comparatively 
slight and transitory character, even in cases where 
there has been extensive disorganisation of the brain 
from haemorrhage or softening, and where the re- 
sulting paralysis of the muscles is complete and 
permanent. Recovery is gradual, and proceeds 
aownwards, the fingers sometimes retaining slight 
anaesthesia long after the rest of the arm has entirely 
recovered. 

Cerebral tumours may give rise to cutaneous 
anaesthesia by pressure upon the Gasserian ganglion, 
or upon the trunk or branches of the fifth nerve as 
they traverse the floor of the skull. Like the motor 
paresis or paralysis which may be occasioned at the 
same time, the loss of sensibility is usually, but not 
always, gradual, tending to increase rather than to 
diminish as time goes on. It is not usually a pro- 
minent symptom in cerebral abscess. 

Lesion of the spinal cord or of its membranes 
may give rise to cutaneous anaesthesia, which is 
frequently, in the lower extremities, extensive and 
complete ; but it may be absent when— as, for 
example, in very advanced sclerosis of the antero- 
lateral columns — there is complete paraplegia. 
There is a form of progressive disease of the central 
and posterior ^cy matter of the spinal cord, giving 
rise to excavation, in which cutaneous sensibility is 
apt to be modified in a remarkable manner. The 
sense of touch, the sense of pressure, as well as the 
electro-muscular sensibility and the muscular sense, 
are preserved ; but the appreciation of temperature 
and the sensation of pain (one or both) are lost in 
many situations. The condition is accompanied by 
paralysis and various forms of nutritional disturb- 
ances (JM Spinal Cord, Diseases of: 23. Syringo- 
myelia, p. 1559). A varying amount of cutane- 
ous ansesLbesia, especially affecting the soles of 
the feet, is apt to occur in tabes. Anaesthesia of 
spinal orimn is usually bilateral ; but it is believed 
to affect that lower extremity alone which is oppo- 
site to the one paralysed in its motility, when the 
causative lesion is limited to one lateral half of the 
cord. Intercurrent-complications from disturbances 
of circulation, the temperature of the limb, the ex- 
tension or subsidence of inflammation, and the 
eflftmon of inflammatory products about the pos- 
terior roots, as well as the spread of sclerotic 
changes, may cause the extent and completeness of 
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cutaneous ansesthesia to varv considerably in cases 
dependent upon spinal-cora disease. Where the 
lesion lies tolerably high up, tickling the soles of the 
feet, although quite unfelt by the patient, is able 
to excite the motor nerves, and proauce redex mus- 
cular contractions, which the loss of muscular sense 
pevents him from recognising. It is extremely 
important to remember that cutaneous anaesthesia 
of spinal origin is liable to be associated with bed- 
sores. In certain cases, probably where trophic 
and vaso-motor nerves have been included in the 
lesion, this liability is excessive, and may defy all 
precautions 

Anaesthesia is of very frequent occurrence as a re- 
sult of penpheral neuritis, both in its localised and 
multiple form See Neuritis, Multiple. 

Loss of the sense of musculd^ activity ma^ occur 
in an isolated form, the other modes of tactile sen- 
sibility being unaffected ; or tt may be associated 
with impairment of some or all of them. The sym- 
ptom IS especially notable in progressive locomotor 
ataxy {.see Tabes Dorsalis) It may also occur 
in connection with paresis resulting from coarse 
disease of the occipital lobe of the cerebrum Loss 
of muscular sense may accompany hemiplegia, 
attended by strongly marked and prolonged anaes- 
thesia, from disease of the internal capsule It 
occurs sometimes in hystena. There is a form of 
anaesthesia occasionally met with m hystena which 
It IS important to recognise, so as not to confound 
It with a somewhat similar condition resulting from 
organic disease of the internal capsule In this the 
patient may lose the power of perceiving impressions 
of contact, temperature, and pain throughout the 
whole of one lateral half of the body, sharply 
divided from the sound side by a line passing down- 
wards from the vertex to the os pubis Accom- 
panying this hemtafuesikesta^ as it is called, there is 
often amblyopia and colour blindness of the corre- 
sponding eye, loss of taste and smell, together with 
tenderness on deep pressure over the region of the 
ovary on the same side In some cases, too, the 
skin IS unnaturally pale and cold, and pricks with a 
pm are said to be not followed bv bleeding, which 
readily takes place in corresponmng circumstances 
on the opposite side of the bodj^. 

There is a cunous form of disturbance of tactile 
sensation in which, the patient being blindfolded, a 
point of contact is referred not to us true locality, 
but either to some part of the opposite limb, or to 
a distant part of the same member {aliochirta) 

Diagnosis — As regards both hypenesthesia and 
anaesthesia the most important consideration, after 
establishing the existence of either, is as to whedier 
the cause 1 ^ central or penpheral It is impos^ble 
to do more than indicate the general pnnciples 
upon w hich this inquiry is to be conducted. The 
patient’s history, the condition of viscera and 
circulation, the existence or not of accompanying 
paralysis or of modifications of the oigans of sp^al 
sense, will lend important aid As a rule, the 
ansesthesia of central origin is much more widely 
diffused, though less complete, than that dependent 
upon lesion of nerve-trunks, when it is also often 
accompanied bv localised atrophy of muscles or 
other trophic disturbance. It is very rarely that 
hemiansesthesia of central origin it so complete as the 
hysterical, and it is not accompaniedi like the latter, 
hy tenderness on deep pressure over the ovariu) 
r^on. There is no doubt that hynenesthesia has 
often been mistaken for localiMd inflammation, and 
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treated accordingly The absence of febrffe move- 
ment, and the fact that it is mainly upon light 
surface-touching that the exquisite tenderness 
occurs, which mils to be felt when deeper pressure 
IS made, coupled with the history, ana a study of 
the concomitant condition, ought to suffice to pre- 
vent all mistakes. 

Treatment —Anaesthesia is a s3rmptom of a 
lesion either in the central nervous system or m a 
penpheral nerve, and its treatment is bound up 
with that of the disorder which gives nse to it 
But there are many cases in which, apparently as a 
result of disease, the sensorv nerves fiul to convey 
impressions for a considerable time after the lesion 
which interfered with their function has been 
healed. In such circumstances veiy much good can 
often be done by electrical treatment. The skin, 
carefully dried, should be brushed over for a few 
minutes everv day with the wire brush, connected 
with an induction-machine ; or the well-wetted 
rheophore connected with the negative pole of a 
continuous-current battery may be slid about over 
the affected surface, well moistened with hot water, 
the positive pole, also well wetted, being placed on 
an indifferent spot 

Static electricity is a valuable means of combating 
anaesthesia of this kind The patient, seated on im 
insulating chair, is connected by a conducting chain 
with a frictional electrical machine, and spa^ are 
drawn from the affected surface 

3. Papffisthesla — Description — The 
varieties m disorder of the different kinds of tactile 
sensibility—touch, pain, temperature, muscular 
activity — are very numerous Pinches or pneks 
with a needle may be felt as touch only, while a 
very light touch with the finger is appreciated as 
heat, cold, or pain Strong fruradic currents (m- 
tolerable to the healthy) may be felt as cold. Heat 
may be felt as cold, but, being kept still longer 
apphed, may be recognised as l^t or warmth. A 
limb plunged mto hot or cold water may get the 
feeling, not of heat or cold, but of pam. TO such 
modifications, as well as to feelings of bumir^ or 
cold, tingling, creeping of ants, or actual numbn^ 
the term is often applied. Aseamstren 
may be able to pick up ana thread her needle, 
evincing thereby considerable delicacy of sense of 
contact, and yet be scarcely aWe to fed a prick of a 
needle in the finger-tip. Or the sense of intact 
may be in abeyance, as wdl as that of pain and 
temperature, and the movements may be them 
guided by the sense of muscular activi^, aided bf 
sight. T. BUtSARD. 

TOXEMIA (ra^iK^, a poison ; and 
blood). --This word htersUy signifies pobooing of 
the blood. It is not employed with any veij strict 
or definite meaning, but most commonly implies 
blood-poisoning due to some pathological condition 
within the body itself, in contradistmctioa to jdist 
which results from the introduction of the ordinary 
poisons from without. As illustrations of toxsemb 
states may be mentioned pyiemia and septksemla $ 
unemia ; and certain forms of jaundice. 

TOXINS.— The word ‘ toxin * wasintiodaoedhf 
Brieger for certain poisonous bodies produoed is 
connection with the vital proce ss e s of hactaxia 
and chemically related to the alkaloidi. It em 
afterwards used fi>r alt bacterial pobons, alkalnidat 
and non4dkaloidal With the deveidpiKieat Of the 
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idea that these non-alkaloidal poisons are proteid in 
character, the term * toxalbumin * was used as the col- 
lective name for bodies of this class, and included 
also certain vegetable (^isons like ricin, crotin, and 
abrin, along with certain animal poisons like snake- 
venom. Still, the word * toxin * is used loosely for 
poisons of varying origin and of different chemical 
constitution. 

The origin of bacterial toxins may be considered 
irom two points of view, which are fundamentally 
Afferent. They are either produced as secretory 
products by bacteria, or they are contained within 
the bodies of bacteria and are integral parts of the 
protoplasm. In the first class the poisons exist and 
manif^t their effects apart from the bacteria which 
produced them. In the poisons in the second 
group no toxic effect is produced when the bodies 
of the bacteria are removed by filtration. As these 
two types of poisons undoubtedly differ chemically, 
it is well to separate them as su^ested by Buchner, 
who has proposed to call the endobacterial poisons 
‘proteins, ’reserving the name * toxins * for the soluble 
poisons In the first group. From a practical point 
of view the important bacterial toxins are those of 
diphtheria, tetanus, and botulismus, while closely 
allied to them are poisonous v^etable proteids like 
ridn, abrin, crotin, and certain poisonous proteids 
of animal origin like cobra- venom. Perhaps one 
should also include the complex hsemotoxins which 
are found in certain normal sera, the most impor- 
tant poison of this group being represented by 
ichthyotoxin, the poison present in the serum of the 
eel. 


As these toxins are unknown as chemically pure 
products, one usually understands by the term a 
soluti<»i of the poison in some more or less in- 
different fluid. For the bacterial toxins this fluid 
is usually some medium like bouillon or serum, from 
which the bacteria have been removed by filtration. 
From the researches of Brieger and B<^r it docs 
not appear probable that bacteria] toxins are proteid 
in character, whereas, as far as is known, the 
vegetable poisons ricin, crotin, and snake- venom are 
proteids; at any rate, if all proteid is removed, 
toxic effects can no longer be obtained. In general, 
the differentiation of these toxins can be made 
only biologically, and of these biological characters 
the most important is the ability to produce anti- 
toxin {see Antitoxin). 

With the exception of snake-venom and ichtbyo- 
toxin, which act immediately, a definite period 
elapses between the introduction of the poison and 
the manifestation of its effects, this incubation- 
period depending on the nature of the poison to a 
large extent In most cases the incubation-period 
is ^24 hours ; in the case of certain modifications of 
diphtheria-toxin (toxon) it may be much longer 
(2-3 weeks). 

The toxins are, as above mentioned, able to pro- 
duce antibodies, a property which is not possessed 
anv of the poisons which &ve an ascertained chemi- 
cal consdiution (morphine, stiychnlne). This points 
to the view that the mode of action of the two types 
ci poison on the organism most be different. 
Appurently the union of poisons like alkaloids with 
the tiniies is slight, as is shown the fiu:t that the 
poiaoo am readily be extracted by chemical reagenu 
(Ehrlkh, Mayer, Spiro), whereas the true toxins 
cannot be ramoved after unioo has taken place, and 
are thus probably firmly anchored to the tisiues. 
This fixation takes place very rapidly, probably in 


virtue of a specific haptophoric atom-group in the 
toxin-molecule, and the protoplasm is thus brought 
under the influence of the poison, the clinical and 
pathological effects of which are due to a toxophoric 
atom -group. This theoretical conception of the 
constitution of a toxin is also borne out experi- 
mentally in the case of the frog inoculated with 
tetanus-toxin. As long as the animal is kept at a 
low temperature tetanic symptoms do not break 
out, whereas they manifest themselves in a few 
hours if the animal’s temperature be raised, the 
explanation of this apparent!}^ being that the hapto- 
phoric atom-group of the toxin-molecule acts at the 
low temperature, whereas the toxophoric group 
acts only when the temperature is raised. The 
separation of the toxin -molecule into a haptuphoric 
and toxcmhoric group permits of the explanation of 
many of the phenomena observed in connection 
with toxins. Apparently the same haptophoric 
group may be present, although the toxophore 
varies. This is the case, e.g., with diphtheria- 
toxin (the poison of diphtheria, which produces 
marked lethal effects and local necrosis), and 
diphtheria-toxon, a poison which is also produced 
in the diphtheria-cultures, and which is not acutely 
fatal, but after a long incubation-period gives rise to 
paralysis. Both the toxin and the toxon possess 
the same haptophoric group, as immunisation with 
toxin produces immunity against toxon, and immu- 
nisation with toxon protects against toxin (Madsen 
and Dreyer). For these non-Iethal modifications of 
toxins, Ehrlich has proposed the name * toxoids,’ 
and they appear to be important bodies which still 
require much investigation. 

For some considerable time it has also been 
believed that the toxins are related to the ferments, 
and there is a good deal which supports this view, 
especially (i) the specific action of the toxins in 
extraordinarily small doses ; (2) the attachment of 
toxins to precipitates ; (3) the instability of toxins 
in the presence of injurious agents like heat, light, 
chemicals ; (4) the fact that certain ferments, notably 
rennin, are capable of producing antitoxin, still 
further bears out the analogy, both toxin and fer- 
ment possessing a haptophoric group, and a toxo- 
phoric group in the case of toxins, and azymophoric 
group in the case of ferments. 

The conditions under which bacterial toxins are 
produced are complicated. There appear to exist 
toxigenic races of bacteria, from which the toxins 
are secreted. In some cases toxic bacteria are 
ai^robic (B. diphtheriiie), in others anaifrobic 
(B. tetani, B. botulinus). In most cases the cul- 
tures are grown under conditions of aerobiosis or 
anaerobiosis for 7-10 days, and then filtered through 
a Chamberland bougie, the filtrate 0 toxin’) being 
conserved in the absence of air and light. 

The susceptibility of an animal tissue for a toxin 
depends api^rently on the presence or absence of 
atom-groups in the protoplasm, which have an 
affinity for the haptophoric group of the toxin- 
molecule. These protoplasmic receiving-groups 
(* Receptors’ of Ehrlich) vary in quantity and in 
quality, and the natural immunity to certain poisons 
^obably depends on the absence of suitable recep- 
tors, and this absence or relatively slight develop- 
ment of re^ptors may occur in different animals or 
vary individually in animals of the same species. 
For example, the botulismus-toxin, which affects 
rabbits ana monkeys in minute doses, Is inert, even 
in large doses, in dogs. Further, crotin may be 
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toxic or non-toxic for rabbits The suitable recep- 
tors may be widely distributed m different tissueS) 
or they ma)^ be specialised in individual tissues, 
c g. in the case of the central nervous system of the 
mouse and the guinea-pig in regard to tetanus-toxin. 
In this wav one can recognise why nervous sym- 
ptoms preaominate m these animals after the in- 
jection of tetanus-toxin. The large local lesions 
produced by the injection of diphtheria-toxin or 
abrm would go to show that the receptors for the 
haptophores of these toxins are not limited to 
special organs, and as a consequence that anti- 
toxins against these toxins may be formed in the 
most varied sites; and this seems to have been 
proved by the experiments of Roemer as regards the 
formation of anti-abnn, the antitoxins being vital pro- 
ducts of the cells and corresponding to Ehrlich’s 

* side-chains ’ or ‘ receptors * An n lOXiN) The 
deeper study of toxins in the last few years has 
shown that they are much more complicated than 
was originally supposed, and it is not at all impos- 
sible that one ana the same micro-organism may 
secrete different toxins, and may also be capable of 
producing different antitoxins (e g. anti-tetanolysin 
and anti tetanospasmin). Tetanus. 

For the great majonty of bacteria which affect 
man, and in all of which poisonous effects are 
manifested, the poisons belong to Buchner’s 

* proteins,’ i e. they do not exist apart from the 
bacteria producing them, and are not, so far as is 
known, secretory products In most cases young 
cultures yield filtrates, which are not at all or only 
slightly toxic With old cultures a certain amount 
of poisonous effect may be observed, and this is 
usually referred to the diffusion of certain (quantities 
of poison out of the bodies of the bactena which 
have died For example, the filtrates of young 
cultures of Bactenum influenzae are only slightly 
toxic, whereas living or dead cultures prepuce 
signs of profound intoxication, and in man the sym- 
ptoms of influenza must largely be toxic, when it 
IS known that in the majority of cases the bacillus 
remains local in the respiratory system. 

In some cases such as anthrax, gonorrhoea, 
and cholera, various poisonous bodies of complicated 
constitution have been obtained by precipitation of 
the cultures, but it has justly lieen doubted whether 
such artificially prepar^ prcxiucts pre-exist in the 
cultures In the majority of (xues the intrcxluction 
into the animal of dead or living cultures contain- 
ing proteins does not lead to the formation of 
antitoxins, and the serum of such animals is capable 
of protecting other animals only to a very slight 
extent hor cholera and typhoid R. Pfeiffer has 
shown that such immune serums do contain anti- 
bodies, but these In themselves are unable to destroy 
the Vibrio cholene and Bacillus typhosus. For this 
purpose another body, ferment-like in character, 
must be present, so that the destruction of such 
poisonous bactena depends on the collaboration of 
antibodies (* immune body') and a ferment-like 
substonce, known as the ‘ alexine ’ or ‘ complement.* 
For the complex heemotoxins, which destroy the 
red blood corpuscles and produce taking of the 
blixxi, Bordet, Ehrlich, and Moigenroth have 
shown that two similar substances are necessary — 
viz. a specific antibody produced by the immunisa- 
tion, and a complement, which is normally present in 
the serum in relatively small amount. The immune 
body may be present in lar(re amount, and yet fitil 
to protect a healthy animal if there is not sufflcient 
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complement. What apparently happens is, that 
the immune body is fixea to the celt (bactenum or 
blood-corpuscle) for which, as a result of the 
immunisation, it has a specific affimty ; it also fixes 
the complement which is, in reality, the active 
agent of destruction. The complement itself docs 
not become fixed to the cell directly, but only 
mediately through the immune body. The comple- 
ment IS thermo-unstable and rapidly breaks up when 
kept any time outside the body, and this explains why 
such antibacterial serums manifest extraordinanly 
slight bacteriolytic effects in vttroy unless they are 
perfectly fresh ; and even when perfectly fresh their 
destructive power is limited, as the complement is 
used up and in vitro cannot be reproduced In 
the living body such antibacterial serums may, how- 
ever, be used as prophylactics. The most recent 
researches would also go to show that these cell- 
poisons are very numerous, and Ukewise that there 
exist many complements in one and the same 
animal The exact chemistry of such poisons is at 
present, however, quite unknown 

William Bullcxth. 

TOXOID.— Toxins. 

TRACHEA, Oiaeaaea of — Synon * Fr. Mala- 
dus dt la Trochee \ Ger. Krankhetten der Luft- 
rohre. — The trachea is but little prone to disease, 
except in ass(xnation with affections of the larynx, 
bronchi, and neighbouring parts. The diagnosis 
and treatment of these several diseases are greatly 
facilitated by the laryngoscope. With this instru- 
ment a skilful manipulator can m many cases 
examine the trachea in its whole length ; and an 
accurate diagnosis being thus attainra, remedies 
may be applied, and instruments may be mtrcxluced 
for the removal or destruction of ^wths, or for 
other purposes, cither through the larynx, or by an 
artificial opening made in the trachea. The prin- 
cipal morbid affections of the trachea will be dis- 
cussed in the following order : (i) Malformations ; 
(2) Inflammation ; (3) Ulceration and Perforation ; 
(4) Syphilis ; {5) Tuberculosis ; (6) Tumours ; 
(7) Stenosis ; and (8) Foreign Bo^es. 

1. Malformations.— Defects in the develop- 
ment of the trachea occur as rare causes of the death 
of newly bom infants. The tube may be short and 
imperforate ; or communication may exist with the 
oesophagus. These conditions are necessarily fataL 
A fistulous opening through the skin occasionally 
occurs, giving rise to no senous symptoms. Trachto- 
ceUi a hernia of the mucous lining of the trachea, 
IS a rare malformation, easily recognised, which 
may arise from a congemtal defect, but is more 
frequentlv acquired. 

2. Inflammation. — Tracheitis — simple, spe- 
cific, or diphthentic— may result from theextcnsion of 
inflammation, either from the larynx above, or from 
the bronchial tubes below ; it is rare excej^ in t|us 
connection. Some degree of congestion is a us^ 
condition of ordinary catarrh ; and tracheitis is a 
frequent cause of irntable cough. See Bronchi, 
Diseases of; Diphtheria; and Larynx, Dis- 
eases of. 

3 Uloeratlon and Perforation. — Ulcera- 
tion and perforation of the walls of the trachea aaf 
result from caremoma of the cesophsw ; firom the 
pressure of an aneurysm, which en^ bomiiig 
into the air-passages, where k meets with IomI 
resistance ; or from an abscess mhklk has taken a 
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similar course. In the last case suppuration usually 
occurs in connection with a caseous bronchial giana. 
Occasionally, as witnessed by more than one writer, 

in the trachea, causing sudden deafh by suffbo^on. 

4. Syphilis. — Syphilis, in its secondary and 
tertiary sti^s, may affect the trachea. In the 
tertiary stage it gives rise to a localised form of 
infiltration or syphiloma ; and to ulcers, which con- 
tract in healing, and cause a formidable condition 
of stricture, to be {presently considered. Tracheal 
syphilis, bdng in its advanced form so grave a 
matter, calls for active constitutional treatment 
before this irremediable stage is reached. 

5. Tuberouloals. — Tubercle affecting the tra- 
chea occurs in connection with pulmonary phthisis, 
and is rarely found without advanced tubercular 
disease of the larynx. Two main forms may be dis- 
tinguished, namely— multiple shallow ulcers, which 
often coalesce to iorm large sinuous tracts of ulcera- 
tion, mostly affecting the cartilaginous portion ; and 
deep infiltration and ulceration, confined to the 
posterior or membranous part of the tube. When 
the disease has proceeded to ulceration, it may cause 
the rare complication of general emphysema, the air 
being forced into the cellular tissue by cough and 
other expiratory efforts, made when the larynx is 
closed. In the treatment of this affection, pallia- 
tive measures are alon^ available. See Larynx, 
Diseases of. 

6. Tumour's. — (a) Cancer, — Primary car- 
cinoma of the trachea is very rare, but the organ is 
frequently affected by the extension of the disease 
from neighbouring parts. The growth first causes 
the symptoms of stenosis, and then, as ulceration 
proceeds, it gives rise to expectoration and cough ; 
whereas, as Gerhardt has pointed out, in syphilitic 
disease cough and expectoration precede the onset 
of dyspnoea, which develops very gradually. The 
diagnosis may be very difficult in the primary form, 
and can only be made with the aid of the laryngo- 
scope. In the case of extension from neighbouring 
parts the dh^osis is comparatively easy. The 
only treatment available for prolo^ng life is trache- 
otomy, if the seat of the dis^e is high enough to 
admit of it ( 3 ) Non^malignani growths. — Polypi 
are very rare. The symptoms are those of obstruct^ 
breathing, modified by the size and seat of the 
growth. A certain diagnosb can be attained only by 
tracheoscopy. Without treatment, a polypus is very 
likely to cause death by suffocation, its rate of 
groii^ depending on its pathological nature. Small 
growths situated high up may be treated by the 
galvano-cautery or by other applications through 
the larynx ; larger tumours can only be removed 
through a free opening made into the trachea. A 
tumour may be so situated that tracheotomy, with- 
out extirpation, may ensure the safety ^ the 
patient. 

7. Stenosla. — The calibre of the trachea may 
be lessened (a) by stricturCi or by tumours growing 
within it ; or (6) by pressure from without, 

(a) Stenosis from true stricture, or interseal 
tumour. — ^Tracheal stricture is almost always the 
result of syphilis; it may be annular and limited, 
but usrally involves the tube for some length to- 
wards its lower end, and frequently extend into die 
btonchL Tracheal narrowing is indicated 
inspiratory stridor and dyspnoea, unaccompanied by 
the up-and-down movement of the larynx, and the 
adecoon of the voice characteristic of hur3mgeal 


dyspnoea, and also in uncomplicated cases without 
the stethoscopic signs of pressure on, or plugging 
of, a bronchial tube. Under these ckcumstances, 
and in the absence of any tumour in the neck or 
thorax pressing on the trachea, the stenosis must 
depend on a stricture, or on a tumour within the 
tube. A syphilitic history would lead us to suspect 
the former ; and a tracheoscopic examination may 
make the diagnosis certain. 

Cicatricial stricture at times develops in conse- 
quence of the long-continued irritation of a trache- 
otomy tube. 

In rare instances stenosis of the trachea may 
result from a chronic fomr of tuberculosis resembling 
lupus, as well as from leprosy, glanders, and rhino- 
scleroma. 

Symptoms of stenosis are occasionally evoked by 
spasm of the trachealis muscle. 

Prognosis.— Stricture being usually cicatricial, 
the prognosis is most unfavourable. 

Treatment. — Treatment other than operative 
is seldom available. If the stricture be high up, 
tracheotomy must be performed below it ; or, an 
opening being made alx>ve the contraction, a long 
flexible tube may be introduced and passed through 
it Stricture of the trachea is less amenable than 
laryngeal stenosis to treatment by mechanical dila- 
tation with hollow bougies, but this method must 
be borne in mind for exceptional cases. 

{b) Stenosis from compression , — The source of 
stenosis caused by pressure from without is usually 
obvious, as in the common case of enlargement of 
the thyroid gland, thoracic tumours being diagnosed 
by their physical signs and concomitant symptoms. 
The paroxysmal dyspnoea frequently caused by these 
tumours is not laryngeal in most cases, but depends, 
as shown by Bristowe, on the accumulation of 
secretion below the seat of obstrurtion. It is not 
relieved by tracheotomy, except where the upper 
part of the trachea is alone compressed. In cases 
of stenosis from pressure of a goitre, division of the 
isthmus or excision of part of the thyroid gland is 
sometimes very successful, and should always be 
tried, if possible, before tracheotomy is resorted to. 

8. Foreign Bodies.— A foreign body entering 
the air-passages from the pharynx may lodge in 
the larynx, eiUier becoming impacted or lying loose ; 
but, unless prevented by its form or bulk, it usually 
falls or is drawn through the open glottis into the 
trachea. Here it m^ lodge ; but it more frequently 
passes on into one of the bronchial divisions— most 
frequently into the right bronchus, the orifice 01 
which is slightly larger than that of the left, and 
occupies more of the floor of the uachea. 

Symptoms.— Occlusion of the larynx by a foreign 
body, which from its bulk obstructs the passage, 
may cause instant death ; and the same may be s^ 
of the trachea, as when a person vomiting, in a 
state of unconsciousness from intoxication, or from 
the action of an anaesthetic, draws in a quantiw of 
food sufficient to choke up the air-passages. If the 
body be smaller, it causes dyspnoea, with severe 
exacerbations from spasm. A very small body, 
such as a sharp piece ^ bone or a pin, may be im- 
pacted in a position in which it causes only pain 
and dysphagia without dyspnoea. Speaking gene- 
rally, it may be said that when the substance has 
pasm into the trachea, the symptoms to which it 
|;ives rise depend on its bulk and weight. Rarely, 
It lies in the air-passage, giving rise to no sym- 
ptoms ; more frequently, varying its portion with 
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the rash of air in couching, &c., it gives rise to 
paroxysmal dyspnoea, lightl^ies being forced up 
to the glottis and exciting spasm. If the substance 
pats into the bronchus, it may become impacted 
there, and will give nse to characteristic physical 
signs, usually exciting a chronic circumscribed 
inflammation, with symptoms akin to pulmonary 
phthisis. 

Treatment, — From the larynx a foreign body 
may be removed by the Anger or a suitable forceps, 
its presence having been determined from the sym- 
ptoms, aided by digital or laiyngoscopical examina- 
tion. Although different forms of long forceps are 
made for jpossing through the larynx into the 
trachea, it is seldom practicable to remove per vtas 
naturales a foreign l^y which has once passed 
through the rima. A free opening must be made 
in the trachea, and its edges held well asunder, to 
give a chance of the body being expelled by cough. 
If this fail, a forceps must be introduced through 
the opening, and the body, if possible, extract^. 
Inversion of the patient, so as to allow a heavy 
substance to fall rack through the glottis into the 
pharynx, is sometimes successful, but not as a rule 
without previous tracheotomy. 

T J. Walker 

Percy Kidd 

TRANCE [transitust a going beyond— of the 
soul from the body) — Synon Lethargy ; Fr. 
Lithargie j Maladte du Sommetl ; Ger Schlaf- 
suchi 

Definition —A sleep-like sute, which comes 
on spontaneously, apart from any gross lesion of the 
brain or toxic cause, and from which the sleeper 
cannot be roused 

The term ‘trance,* in its denvative meaning, 
aptly expresses the apparent reduction to a v^e- 
tative life, but the popular use of the word refers 
rather to the separate activity of the mind than to 
the inactivity of the body. Hence many wnters 
prefer the term ‘ lethargy,’ which also, though ety- 
mologically exact, is currently employ^ in a modi- 
fied sense The condition is sometimes included 
under the genenc term ‘catalepsy,’ according to 
its etymolc^cal meaning, * a seizing ’ ; but this 
term is usually restricted to those forms which pre- 
sent a peculiar rigidity See Catalepsy, p, 255 ; 
Mental Stupor, p 766. 

The common form of trance (which is not fre- 
quent) IS one of many symptoms of a general state 
of the nervous system, seldom dangerous to life. 
In the * African lethargy * the tendency to sleep is 
the chief mamfestation of a disease, the gravity of 
which IS extreme. 

I. Common Tranoe —/Etiology.— -The in- 
fluence of heredity in relation to trance ts to be 
traced only in the existence of a ‘ neuropathic dis- 
position ’ The state occurs chiefly in the female 
sex, between the ages of twelve and thirty ; very 
rarely in young men or children. The subjects are 
seldom in perfect health; they usually present 
various manifestauons of hysteria, and are often 
anaemic. The condition has been immediately due 
in some cases to exhausting diseases, as ty^oid 
fever and influenza, to excessive brain-worx, to 
insolation, or to mechanical obstruction to the supf^ 
of blood to the head. The immediate cause is 
either the cumulative effect of such persistent in- 
fluence, exhaustion, or some emoaonal disturbance. 
It may succeed an hysterical convulsion* Rarely 


no exciting cause lUay be discoverable. In still 
more rare instances the state has been vohmtarity 
induced, as in the well-known case of Colond 
Townsend, who could throw himself into a condi- 
tion of apparent death, lasting several hours. Sudi 
voluntary induction is occasionally seen in the East 
Lastly, mmor degrees of trance may, without diffi- 
culty, be artificially produced in most hysterical 
persons, and less readily m many others, by the 
methods described in the article on Hypnotism. 
The state now designated * hyrfxiotism ’ is really in- 
duced trance, ana trance has been accurately 
termed ‘ spontaneous hypnotism.’ 

Its various causes seem thus to involve impaired 
or deranged nutntion, or the action of a toxic 
agent (as after acute specific diseases), or an in- 
fluence that disturbs the function of an lU-nounshed 
brain 

Symptoms —The onset of the state of trai^ 

IS usually sudden For instance, in a case which 
came under the writer’s notice, a girl went mto a 
room by herself, and was found, shortly aftervrards, 
in a state of trance-sleep, which lastra for thirty- 
eight hours. In another case (Madden) a young 
lady went into a room to change her dress, and was 
presently found on the bed in a state of trance 
which l^ted for a fortnight As already stated, it 
may succeed an hysteroid convulsion, and m some 
other cases the onset has been attended by an 
aura, resembling the globus hystencus. In the 
cases which succeeded typhoid fever (Madden) the 
deUnum of the fever pas^ gradually into comatose 
sleep, which continued for several weekf. The 
condition is analogous to the speechlessness which 
may succeed typhoid At the end of the acute 
stage of influenza spontaneous trance has suddenly 
come on, lasting hours or days. 

Dunng the state of trance, the countenance la 
usually extremely pale The hmbs are relaxed ; 
although brief initi^ rigidity, and sometimes occa- 
sional recurring cataleptic ngidity, or transient con- 
vulsive spasms, tonic or clonic, have been noted. 
In a few instances distinct hysteroid fits have 
occurred from time to time dunng the course of 
the trance The eyelids are usouly cloeed, and 
may resist and quiver on attempts being made to 
open them. The eyeballs are directed upwards in 
most cases; they often deviate firom t£« middle 
line, and sometimes diverge slightly. The pupila 
are usually moderately mlatea; rarely thi^ are 
somewhat contracted. The state of reflex actioo 
vanes according to the depth of the trance. That 
from the limbs is sometimes excessive, so that cuta- 
neous stimulation produces tonic ngidity. Much 
more frequently reflex acnoo is lost ; snuff blown 
into the nostrils causes no sneexmg, ovarian compres- 
sion has no effect, and pressure oir * hysterogenic * 
pomts, which may have existed before, no Tonser 
causes the usual convulsive symptoms. Reflex 
action from the conjunctiva, and even from«tbe 
cornea, is commonly absent. The pupil may Con- 
tract to light, but m lessened degree, and some- 
times no dminct action can be observed. 

The mental functions seem, in most c a s es, to be 
in complete abeyance. No manifestatkm of coa^ 
sdoosness can be observed, or elicited bf the moat 
powerful cutaneous stimulatioii, and on secovoty 
recollection of the state is preserved. But in some 
cases volition only is lost, and the patient Is asriie 
of all that psm^ althraigh vaum lo gbra tihk 
slightest evioenoe of oomciniitnswi ^ sensssr 
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may be even preternaturallv acute, as in the 
analogous phase of induced hypnotism; or there 
may be spontaneous mental action, irrelevant to 
external impressions, and analogous to, probablpr 
identical with, the state of ordinary dreaming ; it 
is manifested by exclamations, and even by move- 
ments. Rarely the * obedient automatism ’ seen in 
induced hypnotism may be present ; hallucinations 
occur, and actions are performed, according to 
suggestions made to the patient. The usual con- 
dition, however, is that of an entire absence of all 
evidence of mental activity. 

The pallor of the face is the result of a profound 
depression of the vascular system. The pulse may 
be less or more frequent than normal, but it is in- 
variably weaker, and it may be imperceptible. The 
cardiac impulse may disappear, although the heart- 
sounds are still to be heard, sometimes much 
weakened. Very rarely they have been inaudible. 
The breathing may be tranquil, slightly quickened, 
or slowed, or it may be so feeble and deliberate 
that no movement of the thoracic walls can 1 m 
observed, no respiratory murmur can be heard in 
the lungs, and a mirror held over the mouth is 
undimmed by moisture. Temperature, when ob- 
served, has been normal in the central parts, lowered 
at the periphery. The secretions go on ; the urine 
may be retained in the bladder, or passed into the 
bed. The catamenia are usually absent, but men- 
struation has been known to occur without modi- 
fying the course of the trance-sleep. In the cases 
in v^ch the depression of the vital functions reaches 
an extreme degree, the patient appears dead to 
casual and sometimes to careful observation. 
This condition has been termed ‘death-trance’ 
{Schtintod). Persons have certainly been buried in 
this state, and during the recent epidemic of in- 
fluenza an Italian narrowly escaped interment during 
the consequent trance. 

Duration and Course. — The duration of 
trance has varied from a few hours or days to 
several weeks, months, or even a year. When of 
short duration, the trance-sleep may be unbroken ; 
but when it lasts for more than a few days, there 
are usually remissions of a greater or less degree, 
in which, for instance, the patient will half-wake, 
take food in an automatic manner, and then relapse 
into stupor. A long trance-sleep may be more 
profound at first than later. Recovery may be 
sudden or gradual. Occasionally it is attended by 
some vaso-motor disturbance ; in a well-authenti- 
cated case of death-trance the intense mental ex- 
dtement produced by the preparations for fastening 
the coflin-lid occasioned a sweat to break out over 
the body. After the trance is over, nervous pros- 
tration remains for a time. In some cases repeated 
attacks occur, at intervals of days, months, or years. 
Most cases end fiivourably. The depression of the 
vital fiincdcms enables life to continue with a very 
small amount of nourishment, but occasionally death 
occurs in persons meviously weakened. 

Pathology. — ^^e very few fost-mortem ex- 
aminations which have been made after death in 
trance throw no l^ht on its nature. The theoretical 
pathology of the sulriect is involved in the obscurity 
which envelops all the psychical processes in health 
and disease, the nature of volition, and ordinary 
slee|^ The lowered action of the brain in sleep, 
and its lessened blood-supply, have ruggested the 
existence of cerebral anaemia, which the meagre 
fcsults of anatomical investigation have been sup- 


posed to confirm. It is certdn that the condition 
IS sometimes associated with defective cerebral 
nutrition ; but that much more than cerebral anaemia 
is needed to explain the state of trance is evident 
from the facts that, on the one hand, it may occur 
when there is no preceding sign of defective blood- 
supply to the brain, while, on the other hand, the 
occurrence of cerebral ansemia without trance-sleep 
is a matter of daily observation. The phenomena 
of hypnotism also afford little support to the theory 
of the dependence of trance-sleep on cerebral 
anaemia ; together with the symptoms of catalepsy, 
they suggest that the primary element is a peculiar 
state of inaction f inhibition,* ‘increased resist- 
ance’) of some of the nerve-structures concerned 
in associating the highest cerebral functions with 
those of the lower cortical centres of motion and 
sensation. 

Diagnosis. — The diagnosis of tranpe rests on 
the impossibility of rousing the sleeper, combined 
with the absence of any evidence of a local cerebral 
lesion or a toxic cause. Other diagnostic symptoms 
are the pallor and vascular depression, the occurrence 
of convulsive phenomena of hysteroid type, and the 
history of other manifestations of hysteria. These 
symptoms sufficiently distinguish trance -sleep from 
apoplexy, for which, at the onset, it is sometimes 
mistaken. The distinction from catalepsy rests on 
the absence of the Jiextbilitas cerea^ but catalepsy 
is merely a variety of trance. The peculiar 
tendency to brief sleep termed narcoUpsy is dis- 
tinguished from trance by the shortness of the 
periods of unconsciousness. Thus a man had from 
youth fallen asleep for a few minutes under various 
influences, and always did so when a probe was 
passed down a nasal fistula. It is to be remarked, 
nowever, that the term narcolepsy has been also 
applied in America to cases of true epilepsy, in 
which the attacks of petit mal are characterised by 
sudden somnolence. 

In cases of ‘ death-trance,* in which no sign of 
vitality can be recognised, the presence of life may 
be ascertained (i) by the absence of any sign of 
decomposition ; (2) by the normal appearance of 
the fundus oculi as seen with the ophthalmoscope ; 
(3) by the persistence of the excitability of the 
muscles by electricity. This excitability disappears 
in three hours after actual death. In a case ob- 
served by Rosenthal, thirty hours after supposed 
death the muscles were still excitable, and in forty- 
four hours the patient awoke. See Death, Signs 
of. 

Deepening sleepiness, not amounting, however, 
to coma, and scarcely to be called stupor, has at- 
tended some cases of subacute inflammation of the 
r^on of the oculo-motor nuclei described by Wer- 
nicke— a curious fact considering the manner in 
which relaxation of the levator is associated with 
ordinary sleep. Lastly, a benign form of ‘ summer 
somnolence * observed among the Swiss has been 
termed *Gerlier*s disease.* 

Prognosis.-— In cases of hysterical lethargy the 
prognosis is fairly good. The attack usually passes 
oflT. In very rare cases death has occurred. The 
lighter the degree of the trance, the shorter is 
likely to be its duration. The prognosis is grave 
only when lethargy has been preceded by a state of 
great physical depression, and is the most serious 
when the condition succeeds an acute disease. 

Treatment. — The treatment has to be directed 
to two ends : the maintenance of life, and the arrest 
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of the trance. Advantage must be taken of any 
intervals of semi-consciousness to give nourishment 
in a concentrated form. If swallowing is con- 
tinuously impossible, food must be nven by the 
nasal tube, or by enemata. Warmth should be 
applied to the extremities, and care taken to pre- 
vent bed-sores In severe cases, every attempt at 
arrest is often fruitless Errhines, as snuff, have 
usually no influence, and it is only in slight cases 
that this, or stimulation of the skin, as by sinapisms, 
IS eflective The most powerful cutaneous excitant 
IS strong faradisation In a case under the writer’s 
notice, which had lasted for thirty-six hours, strong 
faradisation to the arm quickly roused the patient 
In another case, which lasted for several months, 
this treatment had, for a long time, no influence ; 
afterwards the patient could be partially roused for 
a short time by faradisation, and by repeaung the 
application at the same hour every day a tendency 
to penodical waking was established, the remissions 
became longer and more complete, and the attack 
was ultimately brought to an end. Nervine stimu- 
lants, such as ether and valerian, may be given by 
the bowel, or sulphunc ether may be injected sub- 
cutaneously Alcohol must be given with caution 
and m small quantities ; enemata of strong coffee 
are often more useful A remedy which, from its 
effect on the vascular system, would certainly de- 
serve trial in trance, is the inhalation of nitrite of 
amyl or the administration of nitroglycerin , of 
the latter to ^ grain may be given in alcoholic 
solution three times a day Transfusion of blood 
has been proposed, and would be justifled in very 
grave cases following exhausting disease The re- 
currence of attacks must be prevented by the im- 
provement of health, physical and moral 

2 African Lethargy — This form of trance is 
described separately. See Negro- Lethargy 
W. R Gowers 

TRANSFUSION OF BLOOD {transy across; 
fundoy I pour) —Definition —The pounng of 
blood from one animal into another 

This method of restoring patients believed to be 
dying was in vogue for nearly 300 years, but has 
now fallen into disuse. Often when an emergency 
calling for transfusion arose, no donor could be 
obtained and no apparatus was at hand. Most 
commonly the donor was bled into a clean bowl, 
the blood was at once taken up with an ordinary 
2 or 3 oz. syringe, air was expelled and the blood 
was injected into a vein of the recipient — the injec- 
tion being repeated till 10 or l2oz had been given. 
Galabin, relying upon the blood-pressure in the 
veins of the donor, improved upon the suggestion 
of Libavius by connecting the two cannulse with a 
short rubber tube. Aveling added a 2-drachm 
rubber bulb in the centre of the tube ; the whole 
apparatus acted like a Higginson’s syringe, Angers 
being used to compress the tube first on the re- 
cipient’s, then (during compression of the bulb) on 
the donor’s side of the bulb. This was, probably^ 
the best of the many instruments invented for 
direct transfusion. Air was expelled from all tubes 
by filling them with a solution of salt or phosphate 
of sodium, which was usually allowed to escape 
before the entering blood. 

In spite of all speed the blood sometimes coagu- 
lated during the transfusioii, which could not oe 
completed; sometimes it was supposed that clots 
were injected and that embolbm occurred ; some* 


times air was thought to have entered the veins an< 
right heart, hut this danger was probably exagge 
rated; finally, in some cases hsemoglobinuria 01 
hsematinuria, fever, ngors, symptoms of septicsemii 
and even death occurred. In more than one in 
stance the donor d)ed, doubtless from some genera 
septic infection, for evidence of infection of thi 
wound was not uncommon 

To avoid the dangers connected with coagulatioi 
phosphate of sodium (Braxton Hicks) or ammonii 
(Richardson) was added to the blcx^ ; or it wa 
decalcified by oxalate of ammonium (Wnght) ; o 
the blood was defibnnated and strained througl 
fine muslin before injection, Panum having showi 
that the absence of fibrin made no difference to th 
success of the transfusion In smte of this a pre 
ference for entire blood conUnuea to be felt. 

Gradually it was shown that there were unavoid 
able dangers connected with transfusion. Landau 
C Ludwig, and others gave reasons for believin 
that all red corpuscles injected were destroye 
within a few days, the haemoglobin being dissolvec 
in the serum — whence the haemoglobinuna noted 
Sachsendahl found that a solution of haemoglobi 
induces rapid destruction of leucocytes and con 
sequent accumulation of ferment in the blood wit 
symptoms of ferment fever and possibly thrombos: 
in great vessels On the other hand it became u 
creasingly clear that in the treatment of haemorrhagi 
which was the main mdication for transfusion, tb 
essential point was to refill the vessels with som 
innocuous fluid — such as normal saline. Cons< 
quently, it has come to pass that, at all events i 
the treatment of haemorrhage, transfusion of bloo 
has been replaced by the infusion of normal salin 
solution. See Saline Solution, Infusion of. 

Stanley Boyd 

TRANSFUSION OF MILK.— This operatioi 
or, as It IS more correctly termed. Infusion or Inin 
venous Injection of Milky was recommended i 
America by Thomas and others, as a substitute fi 
transfusion of blood Saline solutions have moi 
recently replaced milk. 

TRANSFUSION OF SALINE FLUIDS.— 5; 
Sai ine Solution, Infusion ofi 

TRAUMATIC (rpai/Ma, a wound). — Th 
which IS associated or connected with a wound < 
injury 

TREMOR (Lat. tremblmg). — The most delica 
form of clonic spasm, consisting of success!^ 
movements of very smaU amplitude. Tremors a 
seen princi^ly m the hands, the head, the tonmi< 
or the faaal muscles, as a ronilt of disease or of ol 
age. They are commonly spoken of as * ooarst 
or *fine,’ accordii^ to the amount of movemei 
which they involve. Seo Alcoholism ; Dissi 
MiNATED Sclerosis, p. 1553 ; General PARi 
LYSIS OF THE INSANE ; Mercury, Poisonhig b] 
Paralysis Agitans; and Senility. 

TRICHIASIS (0f>f(, the hair). -A morbid omd 
tion in which the eyelashes are inverted towan 
the eye. Su Eye, and its Appxndaob 
D iseases of, p. 5x8. 

TRICHINA (rplx*^, madte of hairy.— 4 

Entozoa. ^ 
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TRICHINOSIS OP TRICHlNIASiS. Sm 
Entozoa. 

TRICHOOEPHALU8 a Hair) and 

( ufaKii , a head).— E ntoxoa. 

TRICHOCLA8I8 a hair ; kAiIo'is, frac* 

tore). — Ses HaiRi Diseases of. 

TRICHOMONAS VAGINALIS {Bpll a hair ; 
/iordr, a monad ; and v/^ginalit, connected with 
the vadna). — A ciliated infusorial animalcule, dis- 
covered by Donnd in the vaginal mucus, and some- 
what resembling a spermatozoon. See RAPE 

TRICHOPHYTON (^^ 4 , a hair ; and a 

plant). — species of parasitic fungus, which 
attacks man and some animals. See Tinea, 
P- 17I3‘ 

TRICHORRHEXIS NODOSA («p4, a hair; 
breaking ; nedasusy knotty). — See Hair, 
Diseases of. 

TRICUSPID VALVES and ORIFICE, 
Diseases of. — See Heart, Valves and 
Orifices of. Diseases of. 

TRIFACIAL NERVE, Diseases of.— See 
Fifth Nerve, Diseases of. 

TRIONAL-HABIT.— Sulphonalism. 

TRISMUS {rpl(wy I gnash). --Lockjaw, or 
tetanic closure of the jaws ; a prominent symptom 
in tetanus. See Tetanus. 

TRISMUS NEONATORUM (Lat.).— A form 
of tetanus occurring in newly-born children. See 
Tetanus, 

TROPHIC LESIONS.— Description.— This 
name is given to various departures from healt^ 
nutrition, which are caused (a) by the cutting on, 
from certain tissues or parts, ot some customaiy 
nervous influence, as in the production of 
‘secondary degenerations’ in the nervous system 
(see Spinal Cord, Diseases of, §6), or in the 
production of rapid muscular atrophy, consequent 
upon the severance of or severe <femage to motor 
nerves or their related ganglion-cells in the anterior 
cornua of the cord ; and suso to lesions or morbid 
changes which are caused (fi) by some irritative or 
perverted influences passing outwards along sensory 
nerves to certain tissues, so as to weaken or other- 
wise disturb their nutrition. In this latter way, the 
nutrition of the skin and its appendages may be 
v^ously affected, leading to eruptions of diflerent 
kinds, to atrophy, to ulceration, or undue proneness 
to inflammation, as well as to ^tered pigmentation 
of the skin or blanching of the hair. Or the 
nutrition of the joints may be affected, as in some 
forms of hemipl^^, and in locomotor ataxy more 
especially. In these various cases there may be 
disease, secondary or prima^, of the grey matter of 
the spinal cord, or some irritative lesions of the 
sensory nerve-roots or trunks. 

Pathology. — Much dispute has taken place 
duriitf recent years as to the modes in which nutri* 
tive changes are brought about. Some have en- 
deavoured to establish the existence of special 
‘ trophic oems,’ and have taught that the various 
lesions referred to above are to be explained 
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by a cutting off or a perversion of the influences 
usually operating upon the tissues through such 
nerves. Others oeUeve that these nutritive changes 
can be accounted for by altered states of excitation 
of the vaso-motor nerves, leading to spasm or dilata- 
tion of the vessels supplying the parts affected, and, 
as consequences, to the nutritive changes themselves* 
Much evidence, however, could be cited against 
both these modes of explanation ; and it seems, on 
the whole, more probable that trophic lesions are 
due either (a) to the cutting off of certain accus- 
tomed influences (vid motor channels), or (^) to 
the action upon the tissues of perverted or unnatural 
influences (travelling in a peripheral direction vid 
sensory channels). 

On the subject of these trophic lesions see also 
Spinal Cord, Diseases of ; Neuritis, Multiple ; 
and Facial Atrophy. 

H. Charlton Bastian. 

TROPICAL DISEASES. —Diseases incident 
to hot climates. See Ainhum ; Beriberi ; 
Black-water Fever; Cholera, Asiatic; 
Climate ; Dengue ; Distoma Ringeri ; Dysen- 
tery ; Ecstasy ; Entozoa ; Epidemic Dropsy ; 
Filariasis ; Frambcesia ; Kala-azar ; Liver, 
Diseases of ; Malarial Disease ; Mycetoma ; 
Negro-Lethargy ; Oriental Sore ; Plague ; 
PsiLOSis ; Sunstroke ; Tinea Imbricata ; and 
Yellow Fever. 

TUBERCULAR. — This term was formerly 
applied to eruptions consisting of small promi- 
nences of the skin. This use of an expression 
suggesting a relationship to tuberculosis is open to 
serious objection, and should therefore be discon- 
tinued. ‘ Tubercular ’ should signify ‘ of the nature 
of tubercle,* c.g. tubercular meningitis \ ‘ tuber- 
culous,* ‘full of tubercle,* e.g. a tuberculous lung. 

TUBERCULAR MENINGITIS. —A form of 
meningitis dependent on the presence of tubercle- 
bacilli. See pp. 979 and 988. 

TUBERCULC8I8 (from iuberculumy a little 
lump). — SYNON.rFr. 7 uberculo 5 t\ Ger. Die Tubers 
kulose. 

Tuberculosis is an infectious disease caused by 
the invasion of the tubercle-bacillus. It is charac- 
terised by the formation of ‘little lumps’ or 
* tubercles,’ which show a tendency to unite and to 
undergo caseous, fibroid, or other degenerative 
changes. The organ most frequently attacked is 
the lung, but the pleura, the peritoneum, the 
meninges, the intestinal tract, the generative organs, 
and the bones are all common seats of the disease. 
Indeed, no tissue or organ in the body enjoys com- 
plete immunity from attack. 

Freaueney of the Disease. — Tuberculosis of the 
lungs nas known from the earliest times. To 
this disease Hippocrates (460^375 B.c.) first ap- 
plied the term ‘ Phthisis,’ while a classical descrip- 
tion of its clinical manifestations may be found in 
the writings of Aretaus (first century a.d.). That 
the disease should thus have been well known to 
the ancient physicians is not surprising when we 
consider its extraordinary frequency. It is stated 
that one-seventh of mankind die of tuberculosis, 
and though this statement is not literally correct 
when applied to our own country, it is undoubtedly 
approximately true as regards the world in general. 
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For England and Wales the following are the exact 
dgures dunng the decennial period (iSSl-iSpo), the 
hut for which complete data are available : — 

Total deaths from all causes 5,244,771 
Deaths from phthisis . 473»9^' 

Deaths from * other 
tubercular and scrofu* 
lous diseases ’ . . 115,422^ 


Total from all tubercular 
diseases . . . 5^9,390 

From these figures it results that dunng these ten 
years approximately l out of every i i deaths in 
our own country was caused by ^htnisis, and i out 
of every 9 by tubercular diseases in generaL 

and Sex — No Age is exempt from the 
ravages of the disease. In young children the 
glands, bones, and alimentary canal are chieflp 
attack^, while in the adult pulmonaiy tuberculosis 
18 far more frequent The age at which the greatest 
mortality from the latter is seen differs somewhat in 
different countries, but in England the maximum 
incidence occurs between the ages of 35 and 45. 
Between 20 and 60, however, the disease is very 
common 

Geographical Distnbutian. — Tuberculosis flou- 
rishes in every country and in every clime. It is, 
however, less frequent wherever the population is 
scattered and leads an open-air life ; more frequent 
where overcrowding in large towns is common 
Probably damp and variable climates are more 
favourable to the disease than bnght and dry ones, 
but It would seem that aggregation together of the 
population IS a factor of greater importance in 
determining the incidence of the disease than the 
exact nature of the climate. That high altitude 
may possess some antagonistic influence is not to be 
denied, but the extent of the rdle played by it has 
probably been exaggerated. 

The Tubepcie-Baolllue — The expenments 
of Villemin (1865) proved conclusively that the old 
ideas as to the aetiology of tuberculosis were 
erroneous Villemin showed that human tuber- 
culous material injected into the rabbit was capable 
of setting up in this animal a generalised form of the 
disease, and further that the tuberculosis thus pro- 
duced could be communicated in senes from rabbit 
to rabbit by repeaUng the process of inoculation 
These expenments were confirmed and amplified by 
other observers, and their result was to prove 
definitely that tuberculosis, so far from being a con- 
stitutional disease, the result of a special * Dia- 
thesis* or 'Dyscrasia,* as until then had been 
believed, was in reality an infectious disease, pro- 
duced by a definite and specific virus. The exact 
nature of the virus was, however, long debated, 
and it was not until March 1882, when Koch 
announced his discovery of the badllos, that the 
question was finally set at rest. 

Staining Prepertus, — The tubercle-bacillus 
differs from the majority of pathogenic micro- 
organisms in not staini^ by ordinary simple 
methods. Koch himself succeraed in colounng it 
by using a concentrated alcoholic solution of methy- 
lene blue made alkaline with caustic potash. The 
method, however, was tedious, and a better was 
speedily introduced by Ehrlich, which, with various 
modifications, has since held the field. Ehrlich’s 
method depends upon die (act that tho^h the 
tubercle-bacillus takes up stain with considisrable 
difficulty, yet, having once imbibed it, it parts vrith it 


only with reluctance. Hence, to stain the organism, 
strong dyes are necessary, while to decolourise the 
surround^ tissues and other bacteria strong adds 
are permissible. To express this unusual ri^tanoe 
on the part of the bacillus to the decolourising 
action of strong acids, the term * acid-fast ’ (Ger. 
sauer>fest) has lately been applied to it. The 
method of staining as generally performed at 
the present day is as follows: The tissue to be 
examined is dned upon a cover-glass, and then 
stained in Ziehl’s carbol-fuchsine (concentrated 
alcoholic solution of fuchsine, 11 c.c. ; 5-per-cent, 
aqueous solution of carbolic ^und, 100 c c ). The 
staining solution must be warmed until steaming 
occurs, and should be allowed to act for 5 minutes. 
The specimen is next washed in water, then 
placed for a few seconds (S-io) in 25-per-cent, 
nydrochlonc acid. When no further colour is dis- 
charged it should be transferred to 70-per-cent, 
alcohol. After a few seconds, if no further de- 
colounsation takes place, it should again be washed 
in water, counterstained in Loeffler’s methylene- 
blue (10-20 seconds), washed once more m water, 
dned between blotting-paper, and finally mounted 
Id Canada balsam. Stained m this way, the 
tubercle-bacillus acquires a bright pink colour, and 
IS sharply differentiated from the surrounding blue 
tissues See also pp. 132 and 1575. 

It should be at once stated, however, that this 
method of staining is not speafic As Koch him- 
self showed, the bacillus of leprosy stains in an 
identical manner, and qmte recently numerous other 
bacilli having similar staining properties have been 
discovered {see p 1575) 

Morphology of (he Bacillus , — The following arc 
the morphological appearances presented by the 
baallus As a rule the micro-organisnis, whether 
occurring in the sputum, the tissues, or denved from 
cultures, take the form of minute rods I 5-3*5 M in 
length (about a quarter to half the diameter of a 
red blood-corpuscle), and 3 in breadth. They 
may be straight, but very commonly they are some- 
what curved. When stained they cither take the 
dye uniformly, or, as frequently happens, may 
present a beaa^ appearance, portions the bacilu 
taking the colour well, while the intervening parts 
remain unstained Koch himself regarded uese 
unstained portions as spores, but it seems on the 
whole more probable that they are really minute 
empty spaces vnthin the baallary sheath, produced 
by the aggregation into little masses of the cell- 
protoplasm. 

The above descnption does not, however, by any 
means exhaust the morpholopcal appearances of the 
bacillus. Recent researches by Me^nikofT, Coppen 
Jones, and others have shovm that sometimes in the 
secretions, and always m old agar-cultures, certain 
of the bacilh become much elon^ted and filamaa- 
tous, and show also true hranckmg. Further, in 
not a few cases, the terminal ends of thesetlong 
forms, or of their branches, present defimte chtk- 
fermeUtoH, These appearances suggested to Metch* 
nikoff that < the bacillus, as ordmai^y met with, It 
not the end-stage, but only a stage in the develops 
mental cycle of a filamentous fungus.’ Tim 
view has lately received much swport from the 
work of Babes and Levadid. l^ese observers 
injected tubercle-bacilli into the subdond space 
of rabbiu, and found that after thirty days die 
fod presented appearances very closdy f)esembli]i| 
those of acdnomycosts, a centni misi of baci]]s and 
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filaments being observedi surrounded by a radiating 
sone of clubs. Similar results have also been ob> 
tained by Friedrich and by Schultze, and it would 
seem therefore that the bacillus should be regarded 
not as a simple bacillus, but as really belonging to 
the large Streptothrix-group, among which the 
Actinomyces or Ray- Fungus takes its place. It 
should be added, however, that though this view 
seems on the whole the most probable one, yet 
certain critics regard these less common morpho- 
logical variations of the bacillus not as representing 
its highest developmental form, but indicating, on 
the contrary, degenerative changes. 

The Chemistry of the Baciilus, — Concerning the 
chemical composition of the tuberde-bacillus but 
little knowledge has hitherto been available. It 
has generally been assumed, following the researches 
of Unna and Klebs, that the bacilli contained a con- 
siderable percentage of fat, and to the presence of 
this body was attributed their peculiar method of 
staining, but nothing really definite was known. 
A very important communication has recently (July 
1901) been made to the Pathological Society of 
London on this subject by Bulloch and MacLeod. 
These observers show that a certain amount of 
tveutral fat is present in the bacilli, as had been 
believed, but that the acid-fast property of the 
organisms (their inability, that is to say, to be 
decolourised even by strong acids, unless the action 
of the latter be unduly prolonged) is not due to this 
substance, since even after its complete extraction 
with boiling methylated spirit the bacilli retain their 
appearance and staining properties unaltered. These 
properties, however, are completely lost if now the 
micro-organisms are further extracted with boiling 
chloroform or benzene. If this be done, a substance 
pos^ssine all the characters of a wax is obtained. 
This bo^ itself is extremely acid-fast, while the 
residue of the bacilli, now an amorphous mass, is 
found to have lost this characteristic, and to stain 
easily with methylene-blue. The conclusion, there- 
fore, that the peculiar staining properties of the 
bacillus are due to the presence in it of the wax 
seems unimpeachable. 

Besides tne neutral fat and wax thus discovered, 
certain fatty acids^ proteids, and salts (chiefly 
phosphates) were also found. After their complete 
elimination a residue still remained behind, appa- 
rently allied in nature to chitin. In addition to 
the above a lipochrome was also isolated, which in 
strong alcoholic solution presented a golden vellow 
colour. Dissolved in chloroform, the Tiouid wowed 
a distinct band at iS, a little to the right of the E 
band of the spectram, while the violet end was also 
absorbed. To this pigment is probably to be atiri* 
buted the colour acquired by tuMrcular cultures. 

The exact prop^ons in which these various 
constituents are each of them present within the 
micro-organism cannot as yet be stated. It may 
be noted, however, that according to Bulloch and 
MacLeod the lat, the fatty adds, the wax, and the 
lipochrome account altogether for 43*7 per cent, 
of the total weight of the bacillus. 

For further details concerning the methods fol- 
lowed by the observers in this interesting and 
valuable research, reference must be made to their 
original paper. 

Cultivation of the Bacillus Koch himself was 

successful in first cultivating the bacillus which he 
had discovered. For this purpose, finding that 
nutrient gelatine and broth were in this case un- 


suitable, he introduced as a culture medium blood- 
serum^ solidified at a temperature of 65° C. He 
showed that if material containing tubercle-bacilli 
were rubbed over the surface of tjiis medium, and 
the tubes kept at a temperature of 37®, after 8-10 
days colonies visible to the naked eye make their 
appearance. These have the aspect of minute dry 
scales, which later coalescing form a thin brownish 
crinkled growth. The serum is never liouefied, and 
the growth never penetrates below tne surface. 
Under the microscope the colonies, especially those 
near the edges of the growth, present a very charac- 
teristic appearance. They consist of innumerable 
winding lines, often having the shape of the letter 
S, and by their intertwinings giving rise to beautiful 
serpentine figures. 

Koch had found that ordinary broth was but little 
adapted to the growth of the tubercle-bacillus, and 
the same is also true of nutrient agar. Nocard and 
Roux, however, discovered that both became admi- 
rable media for subcultures, if 6 per cent, of glyce- 
rine be added to them. The growth so obtained 
on the glycerine-agar is dry and crinkled, and 
resembles closely that occurring on blood-serum. 
On the broth a similar yellowish crinkled growth 
occurs on the surface, and from time to time sinks 
to the bottom. The liquid itself remains always 
clear. Another valuable medium, and one hardly 
sufficiently known, isglycerinated potato. The growth 
on this medium is more luxuriant than usual, and for 
obtaining cultures of the bacillus direct from tuber- 
culous material, it may be recommended in preference 
to blood-serum. In milk also the bacillus grows 
well (Klein). 

It will be seen therefore that the micro-organism 
may be readily cultivated at a temperature of 37® C. 
on glycerinated potato-agar or broth, in milk, and 
also, though not so luxuriantly, on serum. Media 
containing gelatine are not suitable for its cultiva- 
tion, since under ordinary circumstances the bacillus 
does not grow at a temperature below 29° C. It must 
be added, nevertheless, that Sander claims to have 
obtained growth in potato-broth even at a tempera- 
ture of 22® C. The fact is of interest, but should 
hardly be taken as indicating the likelihood in any 
but the rarest circumstances of a saprophytic growth 
of the organism outside the human b^y. Only 
very occasionally could all the circumstances neces- 
sary combine to be present in nature, and even 
should this occur we must remember what a potent 
aid to destruction of the bacillus we always 
possess in the germicidal action of direct sunlight. 

Resisting powers of the ^ar#V/»#r.— The tubercle- 
bacillus shows towards certain destructive agencies 
unusual power of resisunce. This resisUnce is not 
indeed so great as that possessed by spore-bearing 
organisms, and is probablv to be explained by the 
peculiar chemical composition of the bacillus, and 
the lai^e amount of wax which it contains. Putre- 
faction^ for example, has but little effect upon it 
Thus sputum has been found to retain its virulence, 
^ugh flowed to putrefy for more than a month 
In ^e air, while portions of tuberculous material, 
buried and d^ up again after an interval of 167 
days, have still b^n able to produce the disease 
when inoculated into suitable animals. Desucatian, 
if prolonged for six months, leads to the destruction 
of the organism (Comet), hvit sputum, dried at the 
ordinary temperature of the air for shorter periods, 
stUl remains virulent* Extremely low temperature 
seems to produce no result. Thus Swithinbank 
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found that direct contact with liauid air during 
42 d^s (temperature - 186® C. ) produced absolutely 
no effect whatever, subcultures, perfectly typical in 
every way, growing from the bacilli so exposed. 
Repeated freezing and thawing, and prolonged im- 
mersion in water, are similarly without result. No 
more efficacious is the gastrtc juice^ the bacilli still 
remaining alive after an exposure of six hours to 
this secretion Heat^ on the other hand, is more 
effective. The bacilli are destroyed in milk by rais- 
ing the liquid to the boiling-point (Bang), while 
similar results are also obtained by longer exposure 
at lower temperatures (70° C ) Dry heat, however, 
IS not nearly so certain in its results Of the agents 
which in nature make for the destruction of the 
bacillus, the action of direct sunlight is by far the 
most important As Koch showed many years ago, 
the bacilli can resist diffused daylight for some d^s, 
but are rapidly killed (sometimes within a few 
minutes) by the direct action of the sun’s rays. 

Concerning antiseptics it may be stated that car- 
bolic acid ( I m 20) directly applied to the bacilli 
destroys them within one minute It has been 
further shown that many substances can inhibit in 
culture the growth of the organism, and among 
these cyanide of gold is one of the most effective. 
No antiseptic, however, has as yet been found 
capable of arresting tuberculosis when injected into 
animals already suffering from the disease 

Ex^nmental Tuberculosis — The final proof 
that tne bacillus discovered by Koch i^as the actual 
cause of the disease was effected by means of 
inoculation -experiments. Koch showed conclusively 
that the micro-organism, whether isolated from 
tubercular lesions of the lung or joints, or from 
scrofulous glands, or from lupus, was capable, even 
after numerous subcultures, of producing tubercu- 
losis in susceptible animals, and that in the lesions 
so produced the bacillus could again be demon- 
strated and re-obtained in pure culture. These 
onginal oliservations have met with universal accept- 
ance, thus proving indubitably the causal connection 
of the micro-organism with the disease 

Of the animals which may be used for such 
experiments, or for demonstrating the presence or 
absence of bacilli in suspected material, the one 
most usually chosen is the guinea-pigt for although 
spontaneous tuberculosis occurs but rarely in this 
animal, to inoculation it is extremely sensitive If 
the tuberculous material be injected subculatudusly 
into the groin^ the site generally chosen, the course 
of events noted is usually as follows After about 
a week a local swelling appears at the seat of in- 
oculation. Later the surfree over this breaks down 
and gives entrance to a small cavity filled with 
caseous material. About this time also the inguinal 
glands become swollen and palpable The animal 
then commences to emaaate, and finally dies at a 
period varying from six weeks to three or even six 
months from the date of inoculation, the exact time 
depending upon the dose of the virus injected, and 
in part upon individual differences in susceptibili^. 
After death enlargement and caseation of the in- 
pinal and lumbar glands will be found, tubercu- 
losis of the liver and spleen, and finally. If the 
animal survive long enough, tubercular infiltration 
of the bronchial and posterior mediastinal glands, 
and of the lungs. In the guinea-pig it may be 
noti^ the kidney is fiever attacked, though in the 
cat diseaM of this organ is frequently seen. 

Such then are the classical fpffoafances presented 


in a guinea-pig inoculated subcutaneously in the 
groin, appearances which may be seen at any time 
in almost any laboratory, the method beii^ no# 
constantly empli^ed for diagnostic purposes in con- 
nection with suspected sputum, and more especially 
susjMcted urine. 

(^her methods of inoculation, however, and 
indeed other animals, may 1^ used instead of the 
preceding Thus in the rabbit intravenous tnjectune 
of the baalli has been often practised, while inocu- 
lation into the ofUerior chamber of the eye^ a 
favourite proceeding with the earlier observers 
(Cohnheim and Salomonsen) since the resulting 
tuberculosis could be easily observed, may in some 
cases be of value. Again, the virus may be injected 
directly into the peritoneal cavity ^ a method which, 
in the guinea-pig, offers most trustworthy results. 

The Toxins of the Tubercle- BaeiUus, — It was 
shown by Koch that the subcutaneous injection of 
dead tubercle -bacilli gave rise in the guinea-pig 
merely to a local abscess. In 1891, however, 
Prudden and Hopendyl made the unexpected 
discovery that if intravenous injection be resorted 
to (in the rabbit), after a definite period tuberculosis 
develops in the lungs, the tubercles thus formed 
resembling most closely those produced by 
living organisms They were found to contun ^iant- 
cells, epithelioid cells and bacilli, but caseation, 
though sometimes present, was not nearly so marked 
a feature as usual In addition they manifested no 
tendency to spread, since no multiplication of the 
bacilli contained within them could take place. These 
observations have been confirmed hy Strauss and 
Gamaleia, and from them a very important conse- 
quence follows. We are led, namely, to admit that 
the tubercular poison is chte^y intracetlulary that 
it remains in great part at least within the body of 
the baallus, and even after death but very slowly 
diffuses therefrom. 

Concerning the exact chemical nature of the 
toxin, or toxins, but httle can as yet be sai^ 
Koch’s onginal * Tuberculin* which consists of a 
glycennc-broth culture of the micro-oxganism 
evaporated at a temperature of 100® C. down to 
one-tenth of its original bulk, and then filtered 
through porcelain, obviously (from its actioU upon 
the animal body) contains certain poisonous sub- 
stances denved from tlie bacillus. This liquid was 
analj^d by Hunter, and found to contain varfoos 
albumoses, as well as alkaloids, salts, and extrac- 
tives Of these the albumoses were shown by 
Kuhne to be each of them capable of producii^ 
in tuberculous guinea-pigs the typical tuberculin- 
reaction, and it at first seemed as though they 
themselves constituted the true tuberculat poison. 
But further observations showed that if the 
bacillus be grown in a proteid-free medium, the 
fluid after cultivation still possesses the properties 
of tuberculin, though it contains no albumoses, nor 
any proteid matter at all. It results, thertiH^ 
that these bodies are not themselves the toxin, but 
that the latter merely attaches itself to them. Bat 
beyond this negative fiset our knowledge of the sub- 
ject does not at present ga 

Spontaneous Tuberoulosts In AnlffVMtta w 
Tuberculosis, as we have seen, may be cooiita^ 
cated e^rimentally and with great eiae tjCt 
rous animals. In addidon to the <dBsea|ede^& 
spontaneously b many 8pedei« add Is Mnm 
frequent among those wMot are wiaim 

contact with man Mmself. 'Thus It tt easy eAen 
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met with both in com (Bovine Tuberculosis j 
Porlmckt ; PommtUiro\ and also in It ia 

not uncommon in the cat and dog^ and it occurs, 
though but rarely, in the horse^ the sheeps tite 
rahbUi and the guinea-pig. Among monk^s in 
captivity, again, it is often seen« Lastly it is a very 
well known disease in birds, and attacks fowls with 
especial frequency. The following figures giving 
exact incidence of the disease as observed at 
the slaughter-houses of Copenhagen during the four 
years 1890-1893 may be quoted from the Report 
of the Royal Commission on Tuberculosis, 1895 : 
Of 132,294 oxen and cows examined, 177 per 
cent, were found to be tuberculous ; of 8,292 swine, 
15*3 per cent.; of 185,765 calves, *2 percent. ; 
and ot 337,014 sheep, only *0003 per cent. The 
frequency of tuberculosis in pira is here probably 
somewhat exaggerated, but the figures indicate 
sufficiently how common the disease is in this class 
of animid, and how very common it is also in 
cows. 

For our present purpose it will not be necessary 
to desenbe in detail the lesions which characterise 
the disease in the various classes of animals. It 
may be said, however, that in cenvs the lungs and 
pleura are most often attacked, and on the latter the 
tuberculous masses often attain a lai^e size, and 
are frequently p^unculated. They show a ^cial 
tendency to calcify. The udder is rarely affected 
primarily, but in some 2 -3 per cent, of cases it is 
invaded during the course of the disease. 

In pigs the stress of the disease falls upon the 
alimentary canal, ulceration of the intestine, with 
secondary Invasion of the other abdominal organs, 
being very common. The tubercular products, as 
a rule, undergo early caseation. Not uncommonly, 
however, in the pig, the virus enters through the 
tonsils, and the submaxillary and cervical glands 
become swollen and tuberculous. To this form of 
the disease the name * scrofula of pigs ’ is given, 
and it throws a striking light upon the patholc^y of 
the similar affection occurring in the child. 

In the horse, when the disease occurs, the ali- 
mentary canal, the abdominal glands, the perito- 
neuro, liver, and spleen, are chiefly affected, the 
glands sometimes being converted into enormous 
tumours (Strauss). In some cases, however, the 
longs are primarily diseased In the monkey, 
lastly, in which thic lungs are for the most part 
attacked, the disease is characterised by the rapid 
breaking down of the caseous patches into areas 
of semipurulent material. 

Relation of the Human Tubercle-Baoillue 
to that of Bovine and Avian TuberGulosIe, 
and to other Acid-ffast Organ iema 

]. Bovine Tuberculosis . — The frequent occur- 
rence of tuberculosis in other animals besides man 
renders the question as to the identity of the 
micro-organisms found one of great importance. It 
has hith^o been accepted that, in spite of certain 
slight morphological dufrrences and slight variations 
in virulence, the human tubercle-bacillus was identi- 
cal with that found in other mammalia, and hence 
that the disease could be conveyed from animals, 
and especially cattle, to man, and that the reverse 
COdM occur. At the recent Britiib Confess on 
^herculosii (July, 1901) this view was combated 
by Or. Koch, who showed that, though the human 
bicilliis can produce tuberculosis in rabbits and 
gubeikp^ Just like the bodllut from bovine 
foufpea, yet it differs from the latter in being in* 


capable of generating the disease in the higher 
mammals, such as cattle, pigs, and sheep. He 
concluded, therefore, that in spite of their extra- 
ordinary superficial similarity the bacilli arc really 
different, and that the bovine variety is not, as a 
rule, a source of danger to man. This view, it 
must be stated, has the support of Virchow, but 
does not commend itself to the majority of scientific 
observers. Further observation and experiment 
can, however, alone decide the Question. Mean- 
while, it will be well still to regard the bacilli frenn 
the two sources as really identical (and therefore 
each of them dangerous to man), though tempo- 
rarily somewhat altered as the result of their dif- 
ferent environment. (For further consideration of 
this important question, see paragraphs on ‘ Chan- 
nels of Infection,* pp, 1751, 1752.) 

2. Avian Tuberculosis . — As regards the bacillus 
of Avian Tuberculosis the question is more simple. 
The latter is identical in appearance and in staining 
properties with the bacillus derived from human 
sources, but differs obviously in its cultures, and 
also in the effect of inoculation. The hen, for ex- 
ample, is extremely sensitive to the avian stock, but 
proves refractory to the human variety. In the 
d<^, on the other hand, the reverse is the case. 
There can be no doubt, therefore, as to the 
essential differences ftow existing between the two 
varieties of bacilli, and although these differences 
may be greatly diminished experimentally, as 
Nocard has most ingeniously shown, the conditions 
requisite are never likely to occur dunng life, and 
cons^uently the possibility of the human subject 
acquinng tuberculosis through the avian disease may 
be neglected. 

3. Other Acid-fast Organisms . — The relation of 
the true tubercle-bacillus to the other acid-fast 
organisms, which have recently been discovered, 
forms a new and very difficult problem. These 
organisms, of which the best known are the Timothy 
bacillus and the Grass-bacillus, were first dis- 
covered by Moeller on certain grasses (notably the 
Timothy Grass), having a wide distribution in 
nature, and extensively used as fodder. Micro- 
organisms belonging to the same group have since 
been found in the dung of horses, goats, pigs, 
and especially mules [blistbacillus), frequently in 
butter, sometimes in milk, and sometimes also in 
the urine, freces, and nasal secretion of healthy 
people. 

Morphologically and in staining properties these 
all exactly resemole the tubercle-lkcillus, and on 
inoculation into guinea-pigs certain of them, notably 
the Timothy and Grass-bacillus, produce changes 
which both macro- and micro-scopically are quite 
indistinguishable from true tuberculosis. On cultiva- 
tioD» however, differences at once become apparent, 
the tubercle-like organisms growing more rapidly 
than the true tubercle-bacilli, and showing also 
other points of difference. It is evident, therefore, 
that these micro-organisms ore not tubercle-bacilli, 
thounh they are very closely allied to them. 

What the exact relationship may be we cannot as 
yet definitely say, but it should be noticed that they 
bear exactly the same relation to the tubercle- 
badlloi that the members of the Coli-family do to 
the ty|]boid-baciUus ; and just as we have reason to 
briieve that the ty^oid-oacillus is but the most 
highly specialised member of this neat group, all 
the memDers of which are derived from a common 
ancestor^so it is possible that the same obtains ai 
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regards the tubercle-bacillus and its allies. On 
this view the various members of the group would 
form separate and distinct species, and no conversion 
of the Timothy bacillus into the tubercle-bacillus 
need be expected. Such a view, however, does not 
exclude the possibility of these tubercle-hke organ- 
isms possessing some pathogenic power against the 
human subject, but to what degree such power, should 
it be shown to exist, may extend, we have as yet no 
knowledge. In the single instance in which so fieir 
a member of the group (the Timothy bacillus) has 
been inoculated into man, a local papule of inflam- 
matory nature alone resulted (Lubarsch). But too 
much stress must not be laid upon a single experi- 
ment. 

Morbid Anatomy.— T he pathological changes 
reduced in man by the action of the tubercle- 
acillus present m certain organs, and m the lungs 
especially, appearances which to the naked eye 
often differ markedly from one another. Thus 
miliary tuberculosis, chronic phthisis, and fibroid 
tuberculosis of the lungs are at first sight sufficiently 
distinct A more careful examination, however, 
shows that their fundamental constitution is the same, 
and that their distinctive appearances are due to the 
different ages of the lesions and the varying changes 
which the latter have undergone 

The Mtltary Tubercle , fundamental lesion 
resulting from the presence in the body of the 
bacillus IS the so-called ‘ Miliary Tubercle * In its 
most characteristic form this consists of a central 
giant-cell, surrounded by a varying number of 
epithelioid cells, these again being enclosed by a 
xone of ordinary leucocytes The whole is non- 
vascular Such tubercles are invisible to the naked 
eye, but are easily recognised with the microscope 
They may be found, often in large numbers, in the 
liver in cases of general miliary tuberculosis 

As a rule, however, the tubercles do not remain 
isolated. Owing to the multiplication of the bacilli 
further tubercles develop around the one first formed, 
and the miliary tubercle, such as we know it m the 
post-mortem room, results. In appearance this pre- 
sents the form of a small round bod^ varying in sue 
from I mm. up to 2 or 3 mm in diameter. When 
first formed it is greyish in colour, and translucent, 
but as retrogressive changes set in, it becomes yellow 
and opaque Under the microscope each individual 
tubercle compnsed within it will be found to show 
with more or less distinctness the appearances 
already referred to— a central giant-cell, a sur- 
rounding zone of epithelioid cells, and most exter- 
nally a layer of leucocytes. Of these the most 
characteristic, though not the most important, is 
the Gtant-CelL This body, which may attain a 
diameter of *3 mm., is irregular in shape and pre- 
sents at Its penj^ery numerous processes. These 
penetrate among the surrounding epithelioid cells 
and thus become lost to view. The substance of 
the cell is composed of slightly granular protoplasm, 
and 18 found to contain very numerous nuclei, some- 
times even as many as thirty or more being present. 
These are sometimes scattered irregularly through 
the cell, but are more often arranged in a ring 
round the margin or gsouped togeUier near one 
extremity. The EpUhkwid Celtic which form the 
second layer, are much smaller than the giant-cell, 
which they surround. They are somewhat irregular 
in mtline and contaia a granular pioioplatmi mthin 
which one or more nuclei are emMded. The 
Limoeptes lastly^ which form the peripheial soae, 


present nothing ^isxtcteristic. They are smaller 
than the epitb^id cells and seem to be nothing 
mmre than ordinary leucocytes, or inflammatory 
cells, attracted by chemiotaxis to the seat of the 
disease. If sections be prepared and suitably 
stained, tubercle-bacilh will be found scattered 
among the cells of the tubercle, or perhaps lying 
within the giapt-cells, but in the human subject their 
occurrence within the latter is somewhat rare. As 
a rule also, the micro-organisms seen are not so 
numerous as might be expected. The tissue sur> 
rounding the tubercle is commonly hypersemic, but 
the new formation itself is non-vascular. 

Such then are the characteristic appearances of 
what may be spoken of as a typical tubercle. It 
must be clearly understood, however, that giant- 
cell-formation^ usually regarded as so ckaraoteristu 
of the diseasct does not by cmy means always occur. 
The essential feature of the tubercle, as will be 
shown, is the production of epithelioid cells, and if 
caseation takes place very rapidly, as 10 the so- 
called * Caseous Pneumonia,* giant-cells will be but 
rarely found On the other hand, if the tubercle- 
bacilh IQ question be not very virulent, or if the 
organism be somewhat resistant, then giant-cell- 
formation becomes a more marked feature, while 
on the contrary the invasion of leucocytes to form 
the circumferential zone is correspondingly leas 
obvious, or may be even completely absent. 

Histogenesis of Tubercle — We may now consider 
more exactly die manner in which the tubercle 
comes to be developed This question has long 
been debated between the rival schools of Ger- 
many and France, Baumgarten, on the one band, 
holding that epithelioid cells and giant-ceUs ori- 
ginate from the fixed cells of the tissues (endo- and 
epithelial cells, and connective tissue cells) ; Metch- 
nikoff, on the other hand, mamtaimng that they 
are derived from the wandering cells or leucocytes. 
The question at last seems finally settled m favour 
of the former. Briefly, the evidence which Baum- 
garten has brought forward is as follows ; He pro- 
duced tuberculosis in the ins (as well as in other 
organs) in rabbits, and examined with great care the 
changes thus induced- Nothing could be notioed 
for about a week, but at the end of this time he 
found that the bacilh injected were in very doae 
apposition to, or even within, certam of the con- 
nective-ussue and epithelial cells of the tissue. The 
cells so affected were noticed also to be swtdlu^ up 
and to be assuming the appearance of epithelioid 
cells. Kaxyokinetic changes were also ob^rved in 
the nuclei, and later cell-division followed. 7^/n- 
maty change therefore resulting from the action of 
the bacillus was not an teflux of lencocytes^ but tme 
formation ofeptikehoid cells from^ the cells of 
the tissue. This fondamental conneetton of tM 
latter with the epithelimd cells, it may be added 
here, is supports the observation of Stnum 
that m experimental tuberculosis of the in 
rabbits the epithelioid cells often have a hi^y 
granular pcotofdasm, and contain also glycogen, 
thus testing strongly to thar origin ftoin the 
hepatic ceils. The secondary changes which aatt 
followed in Baumgarten’s experiments weie foneid 
to vary somewhat according to the intendty of dbe 
virus, and the resisting powers of the tmiMh . H 
the Hnis was very powerful then the mvnieii of 
leecoeytes took early, and the tuhattlit mmMh 
thnes came to eonsist almost entiiely|Ql 
Caseation in such cases rapidly fottowdl^ ea^lpanl- 

5T» 
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cells not uncommonly never made their anpearance. 
Iff however, the process was less acute, then giant- 
cell-formation occurred, and the leucocytic invasion 
was less marked, or even remained totally absent. 
/n ffc case were karyokinetu changes or cell-division 
observed in ike wan^ring cells, and their relation to 
the tubercle would thereft^e seem to be definitely 
a secondary one. Concerning the mode of origin of 
the giant-cells there may be still some difference of 
opimon. Some observers hold that they are pro- 
duced by the union of several epithelioid cells, 
while Baumgarten believes that they result from the 
enlargement of individual epithelioid cells, and by 
the division of their nuclei, without the latter process 
being followed by cell -division. He was, however, 
unable to demonstrate karyokinesis in the nuclei of 
the giant-cells, so that, probable as his view is, it 
cannot be regarded as al^luteiy proved. 

These resets, obtained in the iris, were con- 
firmed by similar observations in other organs, and 
there can be no doubt as to their correctness. 
Consequently the true tubercle-cells f both epithelioid 
and giant-cells, must be in future regarded as origi- 
nating in the fixed cells of the tissues, under the 
stimulus affor^d by the presence of the bacillus. 
The share taken by the leucocytes, on the other 
hand, must be looked upon as quite subsidiary. It 
is limited to the formation of an infiammaiory 
external tone, and even this under certain circum- 
siastces may be entirely absent. 

Retrogressive Changes , — The tubercle having 
originated in the manner thus described does not 
retain its perfect form for any length of time. 
Certain degenerative changes soon set in, which 
we most now proceed to consider. These may be 
divided into two great classes, according as the 
degeneration assumes the caseous or the fibroid 
form. Of the two the former is by far the most 
common, and it may be added also the most im- 
portant, seeing that in many cases its occurrence 
and the further changes which it undergoes are 
fraught with serious danger to the organism. 

I. Caseation . — This term dates from the com- 
mencement of the last century (Vetter, 1803), and 
indicates, as the name implies, that the degenerated 
tubercular matter assumes to the naked eye an 
appearance somewhat similar to that of cheese. The 
tuMrcular deposit, transparent when first formed, is 
seen after a tew weeks, or it may be even earlier, 
to show in its centre, when caseation is commencing, 
minute opaque spots. Gradually these spread until 
at last the whole patch assumes an opaque aspect, 
and becomes yellowish-white in colour. Under the 
microscope these changes are seen to be due to the 
death and destruction of the tubercle-cells. The 
protoplasm of these latter becomes homogeneous or 
slightly grmular, while the outline of the cell first 
grows indistinct, and later gradually fisdes away. 
A similar process also affects the nuclei. As a 
result, therefore, the caseated mass assumes, when 
examined minoscopically, a faintly granular appear- 
ance, in which no definite cell-elements can be 
made out. The whole stains feebly with ordinary 
dyes. Within the patch tubercle-bacilli mav some- 
times be demonstrated by appropriate staining, but 
unless the proc^ has been very acute, th^ will 
usually be lew in number. In very many cases, 
however, experiment upon animals proves the 
caseated material to be still virulent, thou^ the 
t nk r oscope may have frukd to reveal the specific 
nieiiiMir^ism. 


Such then is caseation which occurs with so ex- 
traordinary a frequency in tubercular formations. 
It would be an error, nevertheless, to believe that 
it is peculiar to this disease. On the contrary, it 
occurs in syphilitic gummata, and may also be seen 
in inflammatory exudations produced by the action 
of other micro-organisms (‘ pseudo-tuberculosis *). 
Concerning the cause which leads to the transfor- 
mation it may be said that for many years it has 
been attributed to the non-vascularity of the tubercu- 
lar nodule. Such an explanation is insufficient, for 
caseation may occur in most minute tubercles, even 
the central cells of which could be easily nourished 
by lymph which had permeated from the periphery. 
Without doubt, therefore, the change is due to a 
direct poison emanating from the bacillus, which 
copulates and destroys the cells, which its primary 
irritative action has produced. 

The tubercular material having undergone casea- 
tion may occasionally remain in this condition for 
some considerable time. If this occurs the mass 
nearly always becomes surrounded by a definite cap- 
sule of fibrous tissue, which acts as a safeguard to 
the organism by preventing the further spread of 
the bacilli. Such a persistence, however, of the 
unaltered caseous material is by no means common. 
Far more frequently softening occurs. In this case 
the cheesy material breaks up into a molecular 
debris, consisting for the most part of fine fatty and 
albuminoid granules, which lie bathed in serous 
fluid. The amount of the latter varies greatly. In 
some cases only very small quantities may be pre- 
sent, and the soften^ tubercular mass may he really 
semi-solid and possess a putty-like consistency, 
while in other instances, as for example in the case 
of a psoas abscess, much larger quantities may be 
present, and the softened cheesy matter thus ac- 
quires the characters of thick, curdy * tubercular 
pus.* All variations between these two extremes 
are to be met with. 

Another well-known change which ma^ follow 
upon caseation is calcificcUion, When this occurs 
calcium phosphate and carbonate, but chiefly the 
former, become depmited within the degenerated 
materia], and by their gradual augmentation even- 
tually convert it into a mortary or stony mass. This 
change constitutes one of the most perfect methods 
of natural healing, for whereas the caseous matter 
remains infective and therefore dangerous to the 
individual, the calcified mass is harmless, owing to 
the bacilli contained within it having undergone 
destruction. Calcification only occurs in those forms 
of the disease in which the malady runs a chronic 
course. It is consequently never seen in the guinea- 
pig, is met with fairly frequently in man, and is 
often observed in the cow. How early in the course 
of the disease the change may occur it is impossible 
to say with any certainty. In the pig, however, it 
has been observed by Sidney Martin 106 days after 
infection. 

Lastly, it is permissible to believe that some- 
times ^sorption of cheesy material may at least in 
part occur. In the case, for example, of tuber- 
culous glands in the neck, so common in children, 
it is very probable that in some cases the tuber- 
cular matter is thus eliminated. 

2. Fibrosis , — As already mentioned, fibrosis is 
the othcf great change which tubercular products 
may undergio. In its most perfect form, in which 
the whole m the tubercular nodule is directly con- 
verted into fibrous tissue, it is infinitely rarer 
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the caseous degeneration. Not uncommonlv, how- 
ever, it may accompany the latter, as when In Urge 
racemose tubercles little areas of caseation are 
found embedded, as it were, in a matrix of grey 
fibroid material. In this way the degeneration 
tends to check the further spread of me disease. 
Indeed, such formation of nbrous tissue is the 
ordinary method of spontaneous cure occumng in 
tubercular disease, while to assist the process in every 
way IS the constant aim of the physician. 

MORBID Appearances of Pulmonary Tuber- 
CULOSIS. — When any organ in the body is attacked 
by tuberculosis, the resulting changes are funda- 
mentally those that have been just described. 
Certain variations, however, will be noticed ac- 
cording to the organ or tissue affected 

As pointed out in their recent work by Fowler 
and Godlee, four sufficiently distinct pathological 
(and also clinical) varieties of pulmonary tuber- 
culosis may be described, according as the disease 
assumes the miliary type, or as caseation, fibrosis, 
or a combination of the two latter with cavity-forma- 
tion, constitute the chief feature Of these several 
varieties a more detailed description now follows, 
and It will be seen that into one or other group 
will fall the numerous clinical types of pulmonary 
tuberculosis which have been from time to time 
described 

1. Acu/e Mihary Tuberculosis of the Lungs — 
In this variety the lungs are found thickly studded 
throughout with very numerous miliary tubercles 
Owing to the fact that death in this variety takes 
place very speedily, generally within three weeks 
from the onset of the disease, the tubercles are 
for the most part still transparent, or only just com- 
mencing to caseate. Under the microscope they 
show the typical appearance of miliary tubercles 
already described. The pulmonary tissue inter- 
venmg between the tubercles is in general greatly 
engorged, but is otherwise healthy. Sometimes, 
however, there may be tubercular disease of older 
date at one or other apex. Discrete tubercles 
similar to those in the lung are not uncommonly 
found also upon the visceral surface of the pleura, 
and in many cases are seen as well in other organs 
of the body. 

This variety of the pulmonary disease is always 
ascribed to the softening of a caseous focus, very 
commonly situated in a bronchial gland, and to 
the entrance therefrom of the infective material into 
the blood -stream. In the miuonty of cases this is 
no doubt the true pathology of the process. Where, 
however, the lungs alone are anected, as is not 
uncommonly the case, it is possible, the writer 
believes, tfaiat we mav be really dealing with an 
aspiration -process, and not the penetration of bacilli 
into the circulatii^ blood. 

2 . AaiU Castous Tuberculosis of tho Lungs * — 
Synon. : (among others) ^AcuU Phih%s%s'\ ^Strofu* 
lous Pneumonia^; and * Acute TkberculO'bnousnomc 
Phthisis.^ 

This variety of the disease is chiefly characterised 
by the absence of fibrosis, by the Ur^ areas of the 
lun^ which become affected by tubercular consoli- 
dation, and especially by the rapidity with which 
the latter undergoes c^^eation. Two types may be 
distinguished— the lobar and thejobular. 

(a) ITie Lobar T)tfo* — This variety, perhaps 
most generally term^ ' acutopmummic pkthim^ 
is extremely uncommon. its typical form it 
. attacks a prmously healthy hing, but m some eases 


* caseous pneumontat* as the condition is often 
pathologically named, will be found as the terminal 
event m a case of ordinary chronic phthisis. Tlie 
disease runs a rapid course, and the fetal issue is 
usually not delayed beyond two or three months, 
and may even take place earlier. After death the 
lungs present a very typical appearance. The affected 
lobe (in a pnroary case, as a rule, the upper lobe), 
or It may be the whole lung, is found to be in a 
condition of consolidation. This consolidation is 
not, however, like that of pneumonia, but presents 
a yellowish-white opaque granular appearance, due 
to the fact that the inflammatory ]^oducts have 
already undergone caseation, while the capillanes 
also have been to a great extent obliterated. Should 
the patient have £ed early these will be all the 
changes noted If, on the other hand, the case has 
been less acute, then some softening may have 
taken place, and one or more raggra, irregular 
cavities will be found 

Under the microscope the alveoli of the cons<^i- 
dated lung will be found in the early stages to be 
crowded with leucocytes and cells of an epithelioid 
type, embedded in a fine fibnn-network. When, 
however, caseation is well established, then no cell- 
elements remain visible, but the section preset^ 
merely a granular homogeneous appearance. By 
appropriate staining innumerable tubercle-bacilh 
may often be demonstrated Owing to the acute- 
ness and seventy of the process giant-cells are but 
rarely seen 

This vanety of the disease is apparently produced 
by the inhalation into one lobe, or it may be the 
whole of one lung, of numerous and very virulent 
bacilli, m a patient whose resistance 1$ not great. 
As a result the tubercular process set up by each 
original baallus spreads with great rapidity. Con- 
solidation follows, and caseation rapidly ensues. 

{b) The Lobular or Broncho-pneumonu Type , — 
This type, though much less rare than the preceding 
one, is still, in adults, at least, fer from common* 
At the Brompton Hospital it constitutes, according 
to Kingston Fowler’s statistics, 2 4 per cent of 
all cases of pulmonary tuberculosis. In childreni 
however, following after measles or wboopuig-oough» 
it is much more firequenL 

In essentials it resembles the lobar form. The 
disease, that is to say, runs the same rapid oooise, 
and is characterised by the same early caseation of 
the tubercular products. The chief difference be- 
tween the varieties bes in the fimt, that whereas in 
the former entire lobes are affected, in this case the 
affected areas are smaller, so that the disease 
assumes the broncho-pneumonic type. Yellowish 
caseated areas, some as large as a smlhng, are thus 
seen scattered through the lungs, while the inter- 
vening tissue remains compaiatnrdy healthy. Ikirly 
softeiung also is rather more prone to occur, so that 
rigged irregular cavities are firec^uently met iftth- 
Not uncommonly also the necrotic process spfthds 
to the pleura, and a pneumothorax results. It Is to 
this vanety of the diWase that the names * Galbp^ 
ing CoHsumptiouf or * Phthisis Ftondaf hsve not 
infrequently been applied. 

3. Fibroid T^tberculosis of the Znm.— -Thisia 
its perfect form is an extreme^ race dlseast, and 
must not be confounded with 'Fibroid Pl^mitiof 
which is of comparatively common oocuntonni 
Fibroid tuberculosfe indicates a dtseaie we mgb 
in which tubercles become deposited fltdM^ anbsai 
Just as in an ordinary case of phthjslfc 
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however, do not undergo caseation, but from the 
first take on the fibroid change, and, as a result, 
become converted into firm deeply pigmented 
bodies. These sometimes remain discrete, but 
sometimes become a^egated into little racemose 
masses, to which the name * Carswell^s Grapes * has 
been applied. Occasionally, also, larger areas of 
fibrosis may be produced. The lung-tissue in the 
neighbourhood of the tubercles undergoes, as a rule, 
secondary emphysema ; hence it is often difficult or 
impossible to obtain during life definite physical 
signs of the disease. It will be seen from what has 
been said that this variety of pulmonary tubercu- 
differs much from * bmroia Phthisis,* since in 
the latter, though fibrosis is always present, cavity- 
formation and falling in of the chest-wall are both 
also well-marked features of the disease. 

4. Fibro-castous TuberculosiSy or ordinary Chronic 
Pulmonary Phthisis . — The morbid lesions of this, 
the commonest variety of pulmonary tuberculosis, 
differ somewhat according to the chronicity or 
relative acuteness of the process, but in all cases 
we find caseation, followed by softening and cavity- 
formation, and in all cases, also, more or less fibrosis. 
The morbid appearances, in fret, show a combina- 
tion of the lesions met with in the two preceding 
varieties of the disease, with the additional fact 
that cavity-formation always constitutes a marked 
feature of the process. 

The disease commences in nearly every case near 
the apex of the upper lobe, where the primary 
tubercles are deposit^. These are at first miliary 
in character, but as they enlarge they not uncom- 
monly unite, and little * racemose ’ masses are 
ibrmM. These again join others, and finally 
largish .areas of tubercular disease are produced. 
But meanwhile degenerative changes have set 
in. Caseation first occurs, followed later by soften- 
ing. Finally, a communication with a bronchus is 
established, the liquefied caseous matter, containing 
numerous tubercle-bacilli, is coughed up in the 
sputum, and a cavity results. Owing, however, to 
the somewhat chronic nature of the process, some 
fibrosis is also seen. Areas of firm CTe)nsh fibroid 
material form around the cavities, and in the partly 
caseating racemose patches some fibrosis is often 
also to be made out, especially if Van Giessen’s 
method of staining be employed. In this way the 
disease may be finally arrested at this early stage, 
and if examined some years later, but little will be 
seen beyond a ^ckeiwi fibrous spot, containing 
a contracted cavity, with, perhaps, in addition, a 
sroaH caseous or calcareous mass embedded in a 
firm capsule of fibrous tissue. Not uncommonly, 
also, the surrounding lung is emphysematous. 

More frequently, however, the disease does not 
become arrested, but continues to spread, partly 
by means of the l^phatics, and p^y through 
aspiration of the infected sputum into bronoii 
hitherto unattacked. In this the disease invades 
first the apex of the corresponmng lower lobe, next 
the apex of the opposite lung, and finally the oppo- 
site lower lobe. The patholc^cal changes continue 
to be the same. Whenever the patient’s strength 
ebbs, then we have fresh formation of racemose tul^r- 
cleSi the junction of these, caseation smd formation 
of cavities ; when his re^ance increases, renewed 
formation of fibroid material, and an attempt to 
lurrest the disease. Finally, however, unless com- 
arrest occurs, the patient suCeumU fo his 
ma^ The lungs are then found to present home- 


rous cavities, of old or recent formation, while the 
remainder of the lung-tissue is strewn with small, 
greyish-yellow caseating racemose tubercles, or it 
may be patches of larger size. The lung-tissue in- 
tervening between these is often natural or simply 
enTOrged, but sometimes it may show a termineu 
miliary tuberculosis, or possibly be in a condition of 
pneumonia, either of the simple broncho-pneumonic 
variety, or, much more rarely, of the caseous type. 
In some cases the fibrosis, which to some extent 
is always present, becomes very marked, and as a 
result the excavated lung becomes contracted, the 
chest is drawn over, the side falls in, and we have 
the clinical picture of ‘ Fibroid Phthisis y as drawn 
by Sir Andrew Clark. 

The cavities which form so conspicuous a feature 
of this type of tuberculosis are described elsewhere. 
See Cavity. 

Changes in other Organs following Pul- 
monary Tuberculosis. ~ In chronic pulmo- 
nary phthisis the tubercular lesions are very rarely 
limits to the lungs. Thus the pleuray as a rule, 
becomes invaded and inflamed, and its layers adhe- 
rent, while later it may become greatly thickened. 
Occasionally, however, adhesions fail, and then, 
should the pleura necrose, a pneumothorax results. 

Again, the trachea and bronchi are very often 
affected. In all cases they are injected, and it is 
not uncommon also to find their mucous membmne 
studded with recent miliary tubercles, or shallow 
ulcers resulting from the caseation and softening of 
the latter. In rare cases the tubercular ulceration 
may be more extensive, and the cartilaginous rings 
of the trachea may be exposed. In 47 per cent, of 
cases the larynx also shows at the time of death 
definite signs of tubercular disease. 

Very common, too, is some change in the bron- 
chial glands. These are nearly always swollen and 
enlarged, and may show in their substance scattered 
miliary tubercles. Sometimes, also, small patches 
of caseation or small calcareous masses may be 
found in them. It is very rare, however, in chronic 
pulmonary tuberculosis, in spite of statements to the 
contra^, to find the bronchial glands in a general 
slate of caseation. 

Ill a very large proportion of cases ( 77 '4 per 
cent., according to the records of the Compton 
Hospital) tubercular ulceration of the infest im 
may be observed, produced by the careless swallow- 
ing of the infected sputum. The ulceration is most 
frequently situated in the ileum and caecum, but the 
disease may extend as high as the duodenum, and 
in some cases spread downwards even as frr as the 
rectum and sums. The appendix is very commonly 
attacked, but the stomach is only most rarely 
affected. The ulcers are for the most part circular, 
but, unless they originate in a Peyeris patch, show 
some tendency to spread transversely. Their ap- 
pearance is sufficiently characteristic. The heaped 
up thickened edge and nodular floor suggest at once 
their tubercular nature, while the presence of 
numerous miliary tubercles on their peritoneal sur- 
fiice serves as a rule to confirm the diagnosis. 

As a result of this ulceration of the alimentary 
canM, but sometimes even apart from it, we very 
commonly find tubercular disease of the mesen- 
teric glandt* These are seen to be enlarged, and on 
section are found to be in a condirion eff caseation. 
In rarer cases also Irregular nodules of calcareous- 
d^eneration may be observed in them. PtrUoniiU 
a^n is another sequel which sometimes resuhs- 
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from the intestinal disease. In general it is of 
tubercular nature, and spreads from the peritoneal 
covering of the ulcers, which as already panted out 
are the Brst portions of the serous memwane to be 
affected. As a result the intestines become ad- 
herent and matted together, while the omentum 
becomes rolled up and filled with tubercular de- 
posits. Ascites IS uncommon. Much more rarely 
the peritonitis is of the s^tic variety, and arises 
from perforation of one of the ulcers, or is due to 
the passage of micro-organisms through the greatly 
thinned fioor without definite rupture having taken 
place. 

Tubercular Meningitis is another but much less 
common complication of chronic pulmonary tuber- 
culosis According to Dr. Kingston Fowler’s statistics 
only 3*3 per cent of cases are terminated in this 
way. In even a smaller proportion of cases (2 7 per 
cent ) do we find tubercular disease of the male 
and female generative organs^ while only very rarely 
indeed are tubercular endo- or pencardtits to be 
observed The spleen is very often found softened, 
and occasionally shows tubercular deposits. The 
kidneys are commonly fatty, and it is not rare to 
find in them a few scattered miliary tubercles, the 
result of the entrance into the blo^-stream of a 
very few micro-organisms Occasionally also more 
advanced tubercular disease may be present. The 
liver is frequently in a condition of fatty infiltration, 
but beyond this is generally unaffected. 

One other complication often met with in cases 
of phthisis of some considerable duration remains 
to be mentioned, namely, amyloid degeneration. 
This change occurs in about li per cent, of all cases 
of the disease The exact proportion m which the 
vanous organs are affected is stated by Kingston 
Fowler, from the Brompton Hospital Records, 
to be as follows spleen 1 1 l per <^nt ; liver and 
kidneys each 6' i per cent ; intestines 5*3 per cent. ; 
and stomach 1 8 per cent 

Channels of Infection. — Now that we have 
studied the chief peculiarities of the tubercle- 
bacillus, and of the lesions produced by it, we are 
m a position to consider what are the channels by 
means of which it gains access to the human body, 
and thus originates the disease. Three methods of 
infection exist . (i ) InocuIaUon ; (2) Inhalauon ; 
( 3 ) Ingestion , and of these the second is by fer the 
most important. 

I Inoiulation — Only very rarely can tuber- 
culosis in man be attribute to this cause. Laennec 
was himself, however, infected in this manner, and 
siimlar cases are recorded from time to time. At 
the Brompton Hospital the two following cases 
have quite recently occurred. The first was a nurse 
who wounded her left wrist with a spittoon contain- 
ing virulent sputum. A local tuber^oois followed. 
This was excised four months later by Mr. Boyd, 
when complete recovery ensued. The second case 
occurred in the person of the museum-attendant 
(H. M. aged 62), who, while staining the sputa, ran 
a pen covered with virulent expectoration into the 
flexor tendon-sheath of the midale finger of the right 
hand. Tubercular teno-sraovitii resulted, but the 
trouble was arrested, and the patient cui^ by the 
timelv scraping out of the disease within two 
months of the primary infieclioii. These cases, 
though very exceptfonai, prove that this method 
of infection doei exiit. They show also the 
happy effect of early opemtioni especially when we 
remember that unless so ttedted the disease spreads 


from its primary Seat to the glands and l3mi|diaties, 
and then to the lungs and other organs of ^ 
body. 

2. Inkalatton. — We now pass to the great 
means whereby tuberculosis is sj^ead, namely, the 
inhalation of dried sputum. 

In considering this question we mfist first remem- 
ber that the sputum, though by far the most impor- 
tant, is not the only means whereby the tuberde^ 
bacilli may obtain exit from the human body* 
The breath and sweat of the consumptive padent 
never indeed contain the spedfic micro-or^nismS) 
and are consequently tnnocuoiis, but when the 
genitO'Urinary organs or the alimentary canal am 
diseased, the urine and feeces contain appreciable 
numbers of bacilli, and thus become possible 
sources of contagion In view, however, of the 
high standard of modem samtation the inhalation 
of dried particles of these excretions can only most 
rarely occur, and mfection through these (^imds 
may therefore for practical purposes be n^;lected. 
Far otherwise is the case with the sputum Itt 
the first place we must bear in mind the enormous 
numbers of bacilli which a consumptive patient 
may expectorate for weeks and months together. 
This has been computed by Nuttall as some- 
times reaching the enormous total of four 
thousand millions a day or even higher In the 
sputum, therefore, we have obviously a grave source 
of danger, even though a certain number of the 
micro-oi^nisms may be really dead, as has been 
suggested It can be, however, only rarely that 
inhalation of the liquid visad sputum occurs, 
though occasionally in speaking or coughing minute 
portions may be scattered abroad and thus in- 
haled The senous nsk does not undoubtedly 
anse until the sputum has been allowed to dry, 
whether on handkerchief, on the floor, or chi^ 
where Such desiccation, even when accompanied 
by some putrefaction, has been shown to have bat 
little effect upon the bacillus, which retains its 
virulence under these conditions for many months, 
while Its ability to pass into the air in the form 
dust IS at once rendered easy Remembering ttie 
extreme frequency of primary tubercolosis of the 
lungs, and b^nng m mind th^ a similar disease in 
animals has often been produced by causing them 
to inhale for a short time only dry and pulverised 
sputum, there can be no reasonable doulft that the 
disease m man originates, in the vast majority of 
cases at least, m a similar way. 

It may be asked, however, if these facts are so, 
how It is, not that one-eleventh of our race die of 
phthisis, but that we do not all perish from It 
Wobably the chief explanation is to oe finind m the 
destructive action of sunlight, owing to whieh 
tubercU'bactlh art mot ubsguitous^ as mig^ yrefj 
reasonably be imagined after what has boeU baid. 
This has been very cleariydemonstnUted byCorM, 
who, using the animal test, examined fix 
sence of tubercie-badlli 147 samples of dust wm 
various sources. His obMrvatioas p t eved that 
while virulent bacilli could be found in fhb *daat 
from wards and rooms inhabited by phUdiied 
patents, they could not be found in mnwas 
tons which had not been expoaedtoeoniauiidfiatioi|. 
More important stiU bacilli were never diaeovnMid 
in dust taken from the ttreeH, though isi dli b i iBili t 
spedmens wcit exanmMd. . 

Another very important fruit to teaaeilfoei fil tttli 
oonneetioa is that tJkoso wka AeHen# lie 
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batilH do not by an^ means a/ways acqaire the disease^ 
Thus' virulent bacilli have been found by Strauss in 
the nasal cavities of people in perfect health) and 
who have shown no symptom of the disease even 
after this discovery* In truth, as with so many 
other infectious diseases, we must not lose sight of 
the &ct that the bacillus is but one factor in the 
causation of the disease, and that to produce 
malady other influences, often of a debilitating 
nature, are also required. In the case of pulmo- 
nary tuberculosis these predisposing causes may be 
briefly mentioned. Any cause, for example, which 
produces catarrh of the bronchi, such as measles, 
whooping cough, dusty occupations, dampness of 
the house and soil, will necessarily favour tne onset 
of the disease. The efiect of the bronchitis, however 
produced, will be to enfeeble, or even to annihilate 
for a time, the action of the ciliary epithelium in 
the respiratory tract. As a consequence, the 
bacillus, should it now gain admission, would not 
be expelled at once, but would acr^uire time and 
opportunity for development. A^m alcoholism, 
insufficient food, prolonged lactation, and mental 
worry, all exercise a debilitating influence upon 
the patient, and by weakening the local and general 
protective forces of the body predispose towards 
the disease. In a similar way, too, act diabetes 
and influenza, though in many cases the local 
action of the latter upon the respiratory tract is 
also of importance. Lastly, heredity is without 
doubt a feictor which cannot be neglected. Su 
below. 

Such then are the chief causes which favour the 
onset of the disease, and the important part which 
they play in giving rise to it should never be over* 
lookeo. 

3* Ingestion , — That tuberculosis may be con- 
veyed from animals to man has been accepted for 
many years by the scientific world. The opinion 
is based upon considerations already stated ; and 
regulations ^ve accordingly been made in all civi* 
li»ra countries to control in some measure at least 
the sale of meat and milk derived from infected 
animals. 

These opinions have been, however, again placed 
upon their trial by the pronouncement of Dr. Koch 
at the recent British Congress of Tuberculosis 
(July 33 , 1901). Dr. Koch, as already stated, 
has observed that though tub^culosis can be com- 
inunicated to certain small animals (rabbits, ^inea- 
pigs, &C.) by tubercle-bacilli deriv^ from human 
sources, yet in the case of the higher mammals, 
such as ttttle, pigs, asses, sheep, and goats, this is 
not possible, tnoi^h the latter readily succumb if 
bacilli owning a I^ine origin arc used. He con- 
cludes tl^ref^ that * human tuberculosis diflfers 
from bovine and cannot be transmitted to cattle.’ 
Relying also upon certain German statistics which 
app^ently show the rarity in children of primary 
intestmal tuberculosis, he accepts also the convene 
of this propontion, namely, that * man is hardly if 
at all susceptible to the Iwvine disease, and that 
consequently infection of human beings throitth 
tuberculous meat or milk can only most raidy 
ocw, and need not therefore be guarded against.^ 

In the ptesent article it is notp^ble to criticise 
fiOly these important dicta. The following UecU, 
however, may be noted. In the first place primary 
intestinal tnoerculons in children is not at all un* 
^mon in Inland and Scotland, whatever may 
he the case in Germany. Thus recent sutiMics 


dealing with tuberculosis in children (Still and 
Shennan) show that out of 547 cases in nearly 
30 per cent, primary infection would appear to 
have taken * place through the alimentai^ canal. 
Secondly, several cases are on record in which 
veterinary surgeons and others have accidentally 
inoculated themselves with bovine virus, and yet 
the disease has run its course in them, sometimes 
to a fatal termination, just as though the bacilli 
had been derived from the human subject. From 
these facts it is clear that the bovine organism is 
capable in some cases at least of producing tuber- 
culosis in man. Hence it is possible oiat the 
primary tuberculosis of the alimentary canal so 
common in children in this country may really owe 
its origin to a bovine source. At the same time it 
may pointed out that from their habit of crawl- 
ing upon floors, dirtying their fingers, and immedi- 
ately sucking them, young children in infected 
houses have ample opportunity of swallowing 
human tubercle-bacilli, and that their intestinal 
disease may conceivably originate in this way. 

On the whole the provisional conclusion at 
which we must arrive is that though the danger 
of infection through food has no doubt been ex- 
aggerated, yet to some extent, for the present at 
least, it must be held to exist. Consequently, 
until it be definitely proved that precautions are 
unnecessary, we must continue to protect ourselves 
as heretofore. 

Of the two articles of diet, namely, meat and 
milk, which must thus engage our attention, the 
latter is by far the more important. This arises 
from the fact that tubercular disease of the cow’s 
udder, which is chiefly responsible for the presence 
of the bacilli in the milk, is by no means uncommon 
(according to MacFadyean probably 2 per cent, of 
all cows in th^ country are so aftected), that the 
clinical symptoms of the disease are often most 
obscure during life, and lastly, that the milk itself 
may be for long quite unaffected to the naked eye, 
even though it be really swarming with tubercle- 
bacilli. 'The dangers therefore to be associated 
with cow’s milk are subtle as well as real. They 
may, however, be entirely avoided by boiling the 
milk and thus destroying the bacilli, a precaution 
which under no circumstances shoula ever be 
omitted in any household. 

With regard to meat the danger is less marked, 
even though perhaps 30 per cent, of all cows in this 
country be tuberculous (MacFadyean). The muscles, 
which constitute the * meat ’ of the butcher, are but 
rarely afiected with tubercular disease, and super- 
ficial contamination from other parts, acquired during 
the processes of * flaying ’ and * dressing,’ is for prac- 
tical purposes obviated in nearly all cases by the 
subsequent cooking. 

Influence of Heredity. — We may now pass 
to consider the great question of heredity, wnich 
comes into play whatever be the exact means where- 
by the bacillus gains access to the organism. It is 
matter of common knowledge that tuberculosis is 
fu more frequent in certain families than in others, 
and that consequently among those attacked by it a 
family history of the disease may very commonly be 
obtained. Quain, for example, found that among 
Uie patients attending the Brompton Hospital 25 per 
cent gave a history of the disease in one or noth 

S rents {First Report of the Brompton Ifo^fai), 
ore important, nowever, are the observations of 
.Theodore Williams, who, dealing entirely with the 
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upper classes, in whom, owing to their habits, the 
cnances of infection would be somewhat less, was 
able to trace among i,ooo cases a history of the 
disease in one or both parents in 12 per cent, and 
in some near relative in 48 per cent, ot the cases. 

How are these facts to be explained ? Before the 
discovery of the bacillus, and the acceptance of the 
infectious nature of the disease, they presented no 
difficulty ; the tendency to the mysterious malady 
was hereditary, and that explained all. We now 
know, however, that many of the cases thought to 
be hereditary must have been in reahty produced by 
infection, and that, in part at least, the reason why 
tuberculosis runs m families is that, when once in> 
troduced, the chance in favour of other members 
becoming infected is thereby greatly increased. At 
the present moment, indeea, among some there is a 
tendency to believe that this increased exposure to 
infection is sufficient to account for all the ^ts, and 
that tuberculosis is not hereditary at all This, how- 
ever, can hardly be maintained, for though it is true 
that many so-called * hereditary ’ cases are really the 
result of ‘ family infection,’ yet instances are not 
wanting in which the latter danger has been obviated, 
and in which, nevertheless, first one and then another 
member of the family has fallen a victim to the 
disease Again, it is admitted that other infectious 
diseases, such as typhoid fever, are prone to attack 
certain families rather than others ; hence there is 
no improbability in believing that the same may be 
true also of tuberculosis 

^ Accepting, then, that heredity is a factor of some 
Importance in the aetiology of the disease, we must 
consider how it may be explained. Is it due, as 
Koch first suggested, to the inheritance of certain 
peculiarities in the tissues favourable to the growth 
of the bacillus , or is it due, as Baurogarten has so 
forcibly aig^ued, to the direct infection of the ovum 
through the placenta, or more rarely by means of 
the spermatozoa, that is to say, to the direct inherit- 
ance of the germ itself? In favour of the latter 
view, which presupposes, be it noted, a latent period 
often of many years before the microbe takes on 
active growth— a sufficiently startling assumption — 
but little evidence can be brought. On the other 
hand, the extreme ranty of congenital tuberculosis, 
and the fact that tubercle-baciUi are in nearly all 
cases completely absent from the tissues of the 
foetus, onginatingfrora a tuberculous mother, militate 
most strongly against it. 

Until, therefore, more definite proof is forthcoming 
we must believe that hfrtaiiary factor tn tho 
disease, which cannot be gainsaid, though it doubt- 
less does not exist to the extent once imagined, b 
the result of a special idiosyncrasy of the iissuett 
whereby in certain families they become more them 
usually favourable to the development of the tubercle- 
bacillus. 

Diagnosis. — The differential diagnosb of the 
v^ous forms of tubercular disease necQ not be con- 
sidered in thb article. One or two points of a more 
^neral character may, however, be referred to. 
They may be considered under the following head- 
ings I — 

I. Pseudo- 7 ^tber€ulosis,--^lX hat been shown hy 
recent research that the power of forming tubercles^ 
quete indistinguishable to the seeied^ from these 
prodmed by the bacillns of AVi, is by no moans 
netted to the latter mkro-osgsmtsm or its edUes* 
On the contrary, it is now recognised that even 
m man typical tubercles m«^ be also {nroduced 


by mechanical particles (seeds, fbmments of oyster- 
shell, &C. ), by vanous forms of fuin^ {Aspergillus 
fumigcUus^ &c.)» and by various nucio-organisins 
totally distinct from the tubercle-bacillus, and 
among which the * Bacillus of Pfeiffer * may be espe- 
cially mentioned. To these vanous granulomata, 
for ffie most part infective in nature, die inclusive 
name * pseudo-tuberculosb * has by some been mven. 
That such forms of disease are to be met with it is 
important to remember, for, apart from the fact that 
th^ are prol^bly more common than is generally 
supposed, It follows from their existence that the 
mere development of the naked-eye appearances of 
tuberculosis in an animal after an inoculation made 
for diagnostic purposes is not conclustve evidence 
that the bacillus of Koch was present m the sus- 
pected matter. To be certam, the caseous matenal 
lound must also be stained for tubercle-bacilh, 
and, if necessary, cultivations made from it, so that 
the presence of the specific micro-organism may 
be thereby conclusively demonstrated. Such a 
method of examination should therefore be made a 
routine procedure in all cases 

A further question now presents itself, namely : 

2. What diagnostic value should be placed lepon 
the detectum in tissues or tn excretions of bacilli 
whuh stain like the tubercle-bacillus ? — Until 
quite recently the matter presented no difficulty. 
All such organisms were held to be without doubt 
true tubercle-bacilli, smee in this country at least 
the possibihty of leprosy needed only rarely to be 
considered, while the Smegma-bacillus could be 
differentiated by certain morphological differences, 
as well as by its decolouration by alcohol, subse- 
quently to Its treatment with acid, a routine method 
of procedure which should never be omitted m 
staining for the tubercle-bacillus. See * Staining 
Properties,’ p. 1743. 

The discovery, however, already alluded to {see 
p 1743) of aad-fast and tubercle-producing baalU 
in nature (Timothy bacillus and Grass-b^llus), 
and of alhed micro-organisms, nineteen in all, in 
urine, fseces, and nasal secrebon of healthy people, 
in the dung*of vanous animals {Afistbacillus), in 
butter, m milk, and finally in a case of non-tuber- 
cular gangrene of the lunp, has made it evident 
that we can no longer rely implicitly upon staimng 
properties for the diagnosis of the tubercle-baciUus. 
Acrording to Moeller, however, to whom we owe 
most of our knowledge on this subject, the margm 
of enor thus introdu^ into cimkiLl work is really 
a very small one. Consequently, if aad-fim bacim 
are found m the sputum, we must, for the pcesentat 
least, conbnue to regard them as true tubercle- 
bacUli, though to obtam absolute proof of their 
identi^ resort must be had to cuUi^, the slow 
growth of Koch’s baollus differentiating it firom all 
allied ormisms. 

3. Tfidercuhn, value of as a diagnostic agent,-— 
It was ^own by Kocn that if a minute d#t 
(‘oot grm.) of the original taboculm (i«r pp. 
1745 and 1754) be mjected under the skin 01 a 
h^thy man no result followed. If, however, the 
patient were the subject of tubercular disease, 
after about four hours, the temperature be^ to 
rise, retching 102^.. 104^ F., or even bibber | 
patient felt iU, suffered from cough and vom^iiigi 
and might even have a rigor. These s ym tepna 
lasted about twelve houtSi tod then 

passed away. ^ ^ 

Similar mfferenees wem aiau notieed Itt 
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the method has consequently come into general use 
among veterinary surgeons the early diagnosis 
in these animals of tubercular disease. ^ accurate 
indeed is the test that the errors in diagnosis con^ 
netted with it are only estimated at about 5 per 
cent of the total cases injected. 

Is the test of equal value in the case of man? 
This has been doubted by some, who have stated 
that in cases of cancer and syphilis a similar re- 
action occurs, but it would seem that if the test be 
performed with care, the greatest reliance may be 
placed upon it To quote a signal instance of its 
value, we may note the observations of Dr. France 
among the insane patients at the Claybury Asylum. 
France injected 75 patients. Of these 20 showed 
no clinicsd symptoms of the disease and gave no 
reaction. Of the 55 suspected cases 45 reacted. 
Of these 45, 34 subsequently died, and upon 29 
of them post-marUm examinations were performed. 
Eacli of these 29 showed active tuberculosis. Of 
the 1 1 remaining patients, still alive at the time of 
writing, 6 now showed clinically veiy obvious signs 
of tubercular disease. 

There can be Little doubt, therefore, that the dnig 
is a potent aid to diagnosis in difficult cases, and as 
such its employment may be encouraged. At the 
present time, indeed, it is in routine use in Osier’s 
wards in the Johns Hopkins Hospital, Baltimore. 

4. The AggluHnaiion- Test. — In a very numerous 
series of papers it has recently been contended by 
Arloing and Courmont of Lyons that the serum of 
tuberculous patents will agglutinate the tubercle- 
bacillus, exactly in the same way as the correspond- 
ing typhoid serum agglutinates the typhoid bacillus, 
although as a rule in a far lower degree. In ap- 
proximately 75 per cent, of cases of pulmonary 
tuberculosis, and in nearly the same percentage of 
cases of tubercular disease of bones and joints, 
they found that the serum of the patient would 
agglutinate their homogeneous culture of the 
tubercle-badUus in a dilution of i in 10 or higher. 
Such a reaction they regard as specific, and almost 
certainly indicative of the presence in the patient of 
tubercular disease. 

These results have, however, not been confirmed 
by Beck and Rabinowitscb, and a similar experi- 
ence has befallen the writer and Mr. Armitt (‘ Trans- 
actions of British Congress of Tuberculosis,’ 1901). 
Thus, out of 31 cases of pulmonary tuberculosis ex- 
amine by them at the Brompton Hospital 3 only 
were found to clump in a dilution of i in 10, or 
only about 10 per cent of the cases, a figure which 
agrees well with the 12*5 per cent, o&ained hy 
Ikck and Rabinowitscb. Further, it has been 
shown by the latter observers that, contrary to the 
stotements of Arloing and Courmont, an exsully 
similar a^lutination may occur in cattle, which 
have been proved by autopsy to be non-Cuberculous. 

There can be little doubt, therefore, that the 
reaetian occurs quite inconstantly in tuberculosiiy 
and, further, that it is not specif. Consequently, 
as at present carried out, the test can be of no value 
as a means of diagnosis. 

Prophylaxis,— The preventive measures neces- 
sa^ to check the spread of the disease have l>eeii 
sufficiently indicated in the paragraphs dealing with 
the methods of inf^ion {yee p. 1751). The follow- 
ing are the most important precautions necessary, 
aod they nmy be Urns sumiifarised. 

^ Concerning the sputum, the chief source of infeo* 
tion, the pul^ must be educated to appreciate the 


dangers arising from it. Spitting except into 
spittoons (containing where possible some i in ao 
carbolic acid) must be strictly forbidden, and 
patients must learn that expectorating into a hand- 
kerchief is only less serious than Indiscriminate 
spitting. The sputum should be collected at least 
once in every 24 hours, and preferably be placed upon 
the fire and burnt. Failing this, it must be covered 
with carbolic acid and cast down the drain. It 
should not be buried, as is sometimes done. The 
spittoon should be afierwards washed out with 
carbolic acid and then with boiling water. A 
phthisical patient must occupy a room by himself, 
and after his death or removal the room must be 
thoroughly disinfected, re-papered, and rc-whitc- 
washed. If precautions such as these be taken, the 
direct risk of infection becomes but very slight. 

As regards food, it is satisfactory to think that 
with care any possible risks may be entirely 
avoided. Milk, wherein lies the chief danger, should 
never on an^ account be drunk without being 
previously boiled, while if this be done even virulent 
milk is rendered innocuous since the bacilli are 
thereby destroyed. It may nevertheless be hoped 
that in the future the use of tuberculin may be 
greatly extended, so that a pure milk-supply may be 
thus obtained. Concerning meat the possible risk 
is less serious. Animals extensively diseased are 
now confiscated by the authorities, and for the 
reasons already given the meat of animals only 
slightly infected is rarely dangerous. Thorough 
cooking, however, as an additional safeguard shoult^ 
always be advised. 

L^tly, to guard against the possibility of inocula- 
tion, those much associated with consumptives, or 
who are in the habit of performing autopsies on 
tuberculous subjects, should be careful to cover with 
collodion all cracks and abrasions on the hands and 
exposed parts. If this be done, the danger from thU 
form of infection becomes extremely small. 

Treatment. — The remedial measures generally 
adopted in cases of tuberculosis will found 
described in other portions of this work. The 
specific treatment of the disease need alone be here 
briefly referred to. It may be discussed under the 
two following headings 

I. The tuberculin-treatment. — Into the history 
of this treatment it is unnecessary to enter. It may 
suffice to state that, according to Koch, a cure may 
be effected in very many cases of early pulmonary 
disease by the continued use of the drug. To effect 
this it is essential that the cases be early ones, and 
chat the tuberculin (either the original tuberculin of 
1890, for further details of which see p. 1 745, or the 
modified ' Tuberculin O,’ suggested in 1^7) be 
injected in minute doses, and only after the patient’s 
temperature has remained normal for at least 24 hours 
previously. In later and rapidly advancing cases 
Its use is contra-indicated or even harmful. It can 
be seen, therefore, that since the cases in which 
alone it is indicate are precisely those in which 
other forms of treatment offer the largest measure 
of success its use must always remain limited. Partly 
on this account, and partly also because, accord- 
ing to Virchow, the drug is sometimes not free 
from danger, a dissemination of the bacilli and a 
spread of the disease following its use, its emplov- 
ment as a therapeutic agent is now rare. Even in 
lupus, indeed, in which the results were at first so 
encouramng, further experience has shown that the 
benefit Is only temporiuy, atxl that a permanent 
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cure, if it ever occurs, is most exceptional. The 
therapeutic use, therefore, of tuberculin, except, 
perhaps, as an adjunct to the open-air treatment in 
certain very early cases of pulmonaiy tuberculosis, 
can hardly be recommended. 

a. Serum-treatmmi. — The sinking value of the 
anti-diphthentic serum led almost at once to attempts 
to manufacture a serum which should be equally 
effective m the case of tuberculosis. Very nume- 
rous experiments in this direction have been made, 
some using the natural serum of vanous animals, 
themselves more or less immune to the disease, 
others again employing the serum only after subject- 
ing the animals to repeated mjections of hving and 
dead tubercular cultures or of their toxines. In some 
cases the results obtained have been encouraging, 
notably those of Maragliano, but as yet no practical 
results have followed from them. No good purpose 
would accordingly be served by describing in 
this article the various experiments m greater 
detail. 

So far, therefore, it must be confessed that the 
treatment of tuberculosis along specific lines has 
made but little progress. In the near future, indeed, 
It may be hoped that great developments in this 
direction may be attained, but until this time 
arrives we must continue to trust as heretofore 
in other remedies and in other measures Mean- 
while we must do all in our power to check the 
spread of the disease by careful attention to the 
preventive measures, which have been already 
described P. Horton-Smith. 


TUBULAR — A term employed to denote (i) a 
peculiar quality of sound, indicated by the name, 
either elicited by percussion, or heard on ausculta- 
tion, in certain conditions (see Physical Exami- 
nation) , or (2) that which pertains to the tubules 
of an organ, e g tubular nephritis 

TUMOURS. — Synon. . Fr. Tumeurs*, Gcr. 
Geschvfulste 

Definition — In the broadest sense of the word, 
a tumour signifies a swellings and must therefore 
include conditions so far apart as a phantom-tumour, 
a hypertrophied muscle, an abscess, a hernia, or a 
cancer ; but in its more restricted sense its applica- 
tion is confined to a swelling caused by some form of 
new'growth 

Classification — The separation of new- 
growths into benign and malignant, though very 
useful as an approximate clinical distmction, is not 
admissible in a scientific discussion. Nor again is 
one that is founded upon the seat or shape of the 
tumour suffiaentlv accurate for the purpo^ This 
arrangement would involve such antiquated terms 
as parenchymatous or superficial, nodules, infiltra- 
tions, fungus-growths, &c. The true classification 
must depend upon the actual structure, that is, the 
microscopical characters of the growth. Svloh a 
classification is the following : — 

A. Tumoura oompoaed of a normal tla- 
aue of the adult human body, or of auoh a 
tJaaue very slightly modlflid.— (i) Fibroma, 
hard and soft, including Cheloid; (a) Lipoma $ 
(3) Chondroma; (4) Osteoma r. <5) PapiUoina 
(smrts and corns) ; (6) Adenoeaa ; (7) Lymphade- 
noma ; (8) True Myoma, inditdtng Myo-fibroma t 
(9) True Neuroma; <io) Angioina; and (ii) 
Lymphangioma. 


B. Tumouraoonalstlng of aome modMloa* 
tlon of embryonic connective tissue, that is, 
the Sarcomata — (i) Round-celled sarcoma, i]ielmi« 
ing Ghoma ; (a) Oval-celled sarcoma ^ (3) Sptndle- 
celled sarcoma, large and small ; (4) Alve^ sar* 
coma; (5) Mixed sarcoma ; (6) Myeloid sarcoma^ 
(7) Myxoma; (8) Osteo- sarcoma ; (9) Chondro- 
sarcoma; (10) Melanotic sarcoma; and (ll> 
Psammoma. 

C. Tumours oonalating of a modlRoatlon 
of epidermic, epltheilai, and aeoreting- 
gland structures. — These forms of new-growtb 
are desenbed in special articles. See Cancer , and 
Rodent Ulcer. 

D. Tumours consisting of an inflam- 
matory growth. — (i) Simple. — Gnmolation- 
tumours. Osteophytes, &c. (2) Specific. — Depend- 
ing on the presence of syphilis, tuberculosis, leprosy, 
glanders, actinomycosis, and conditions due to other 
parasitic organisms. 

The inflammatory tumours included under this 
class do not come strictly within the scope of the 
present discussion; its vanous sub-divisions most 
be sought under the descnption of the diseases 
which give nse to them, in the several articles 
beanng their respective names. 

£ Cysts. — This division is also dealt with m a. 
separate article. Su Cysts. 

A. T umours composed of a normal tissue 
of the adult human body.— In this class are 
included representatives of each of the pnmary 
tissues of tne adult body. The members of it, 
therefore, differ widely m structure and appearance ; 
but they are distinguished from those of ^ second 
and third classes by one important feature, namely, 
that, though often multiple, they show little or no 
tendency to return after complete removal— that is, 
they are essentially benignant. To this may be 
added another less characteristic distinction, namely, 
that they have but little tendency to ulcerate ; ara 
that, as a result, if they mterfere with life at all, it 
IS by pressure on important organs, or in such an 
accidental way as by the bleeding which may result 
from a uterine fibroid, rather than by the produc- 
tion of direct constitutional disturbance. 

I. Fibromata.-— Definition.— -Tumouis con- 
sisting simply of fibrous tissue xx some modificatioa 
of it. 

Varieties, Clinical Characters, ani> 
Microscopical Appearances. — Fibromata may- 
be divided into soft and hard hbromata. 

(a) Soft fibrous tumours — ^The soft fibromata are 
simple masses of connective tissue, occoiiuig in the 
submucous or subcutaneous structures, and generally, 
but not always, more or less pedimcnlMed. la 
many cases there are overgrown papilbe on the 
surface ; and overgrown and distorts glands of 
the skin or mucous membrane are often entangled 
among the meshes of the tumour The subaUaneous 
variety occurs in all parts of the body, but is plr» 
haps most common va the labia majora and the 
lower hmbs; and to it the name of moUustmm 
fibrosum has been allied. These tumoiurs often 
contain a consideraye amount of fat, and thus 
approach the lipomata. They often appear esde- 
matous; and may ondmvo ealeareoas or otfaef 
forms of degenemtioiu Tm smbmumts 
dudes the i^ple polypi of the nose, la tbese tbe 
fibrous tislue is somewhat modified; ftie 
oonnecuve-tissueeellByOvsi, oat-sln^ped, erteuwiiiC 
being embedded in a more or less copiSei fsirtittaus 
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(? mucous) matrix. Such tumours are nearly re- 
lated, on the one hand, to the myxomata, ana are 
oove^ by a mucous membrane corresmnding to 
the region in which they occur->ciliated, for 
example, in the nose (Plate XIX.), and columnar 
in the intestine. On the other hand, they often 
contain in their interior the characteristic glands of 
the part they affect, and thus approximate to the 
adenomata. To the naked eye they have a 
gelatipous appearance. 

(^) Hard fibrous tumours , — These tumours are 
made up of pure fibrous tissue, but it is very diffi- 
cult to draw the line between them and some forms 
of sarcoma. They are firm, usually encapsuled, 
and often pedunculated. To the naked eye a sec- 
tion is white or pinkish, and presents an appearance 
as if its component parts were arranged concen- 
trically round a number of points. This appear- 
ance is more marked on microscopical examination, 
which, while it shows this concentric arrangement 
in bundles that have been cut across, exhibits others 
which have been divided longitudinally {see Plate 
XIX.). Hard fibromata occur in many situations : 
in the subcutaneous tissue, including among others 
the cheloid tumours, the fibrous tumours of the 
pinna, which are sometimes caused by the piercing 
of the ears for earrings, or may result from the 
hsematomata not infrequently met with in idiots, 
and some, at least, of that peculiar class of tumours 
called * the painful subcutaneous tubercle * ; in sub- 
mucous tissues, including many of the naso-pharyn- 
geal polypi ; in connection with the periosteum, 
including the fibrous epulis, which probably often 
starts as a myeloid, the $o-c^led fibrous tumours of 
bone, and, according to some authorities, though 
this is doubtful, some kinds of subungual exostosis ; 
in nerves, including the common neuromata, and 
bulbous nerves in a stump ; and in the intermuscular 
planes. They are liable to various forms of de- 
generation ; they often calcify ; and those in con- 
nection with the periosteum may undei|;o ossifica- 
tion. Some fibrous tumours cause serious danger 
to life from the position they occupy ; it will be 
enough to cite the cases of naso-pharyngeal polypi, 
and polypi of the uterus. 

Treatmei^t. — Fibromata can only be treated, 
if inteifierence of any kind be necess^, fay com- 
plete removal, the nature of the operation depend- 
ing upon the position of the growth. If completely 
removed, except in the case of cheloid tumours, 
they have no tendency to recurrence. 

2, Lfpoma.^ Definition. —A tumour com- 
posed of normal adipose tissue. 

Varieties and Clinical Characters.— 
Occasionally more or less extensive local hyper- 
troj^es of the subcutaneous fiitty layer occur. To 
these the name * diffuse lipoma ’ is applied. They 
occur usually in those who are addicted to alcohol, 
and espedaily those who take freely of malt liquors. 
The circumscribed lipoma is a well defined tumour, 
made up of a larger or smaller number of overgrown 
fat -lobules. These are sometimes of enormous size, 
so that onlv two or three are found in a tumour of 
considerable dimensions. The skin presents a 
very characteristic dimpling, when moved to and 
fro over such a subcutaneous &tty tumour. The 
sufj^ficial parts of the mass may generally be 
easily separated from the surrounding structures 
duzi^ an operation for its removal ; but the deeper 
parts, often consisting of smaller lobules, and 
genenliy containing a vessel of some magnitude, 


require more careful enucleation. Fatty tumours 
are met with in all parts of the body in which 
adipose tissue is normally developed. The writer 
once met with a fatty tumour inside the spinal 
column. They may occur congenitally, but are 
more common in middle and advanced life. They 
are often multiple, and are apparently in some 
cases developea as the result of pressure ; and 
sometimes they are remarkably symmetrical. They 
involve no danger to life, but are often very painful, 
as the result of pressure upon cutaneous nerves. 
Microscopically, the structure is that of ordinary 
adipose tissue. 

Treatment. — Though fatty tumours are said to 
shift their position, and sometimes to diminish in 
size spontaneously, they are not to be dispersed by 
internal remedies or external applications. If 
necess^, they must be removed by the knife, an 
operation which, as already mentioned, is usually 
easy in the case of the circumscribed variety. The 
removal of diffuse lipomata is difficult, and haemor- 
rhage is free. It is said that if they result from 
beer -drinking they will diminish if the habit be dis- 
continued. It is to be observed that recurrence may 
take place unless they be completely removed. 

3. Chondromata. — Definition. — Tumours 
made up altogether, or in great measure, of car- 
tilage. 

Varieties, Course, and Clinical Charac- 
ters. — Cartilage-tumours may be divided into 
those which grow in connection with a botte ; and 
those which are developed in the soft farts. 

Cartilaginous tumours growing in connection 
with bone, — These may be again subdivided into 
those which grow from the surface of the bone— 
ecchondronuzta \ and those which grow from the 
interior — enchondromata. The latter are the sim- 
plest form of cartilage-tumours ; they commence 
usually during the period of adolescence, and affect 
by preference the fingers and toes, but are occa- 
sionally found elsewhere j they are almost always 
multiple, but never show a malignant tendency; 
they may reach a very considerable size ; and they 
are sometimes coated with a thin layer of bony 
tissue. The ecchondromata are developed, as a 
rule, during a later period of life ; are found in con- 
nection with any of the bones of the body ; and 
often attain an enormous size, as, for example, in 
the pelvis. Some of these tumours, to which Vir- 
chow has given the name of osteoid chondroma^ 
such as are occasionally found forming elongated 
swellings in the shaft of a long bone, present a high 
degree of malignancy, recurring as such in distant 
parts of the Ix^y. 

Cartilaginous tumours of the soft parts, — These 
tumours occur principally in connection with cer- 
tain glands, ana especially in the neighbourhood of 
the parotid, and in the testicle. It has been sug- 
gested that they may originate from some remains 
of foetal structures. Rarer situations for such 
tumours are the submaxillary gland, the breast, the 
ovary, the lachrymal gland, the kidney, and, it is 
said, the lung. These tumours are comparatively 
seldom pure, but arc usually mixed with myxoma- 
tous, aoraoid, or sarcomatous structure ; the degree 
of such admixture dl^termining in great part the 
benignity or malignancy of the growth. 

An account of the so-called ossifying chondro* 
ma/a is given under heading 4. 

Naked-Eye Appearances. Cartilaginous 
tumours vary very much in density ; the hardest 
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tnUm fibrous tissue, and are, in fact, fibro-earti- 
g;inous growths ; the softest are very soft, and are 
ry closely related to the myxomata ; indeed, it 
ly be held that many myxomata are merely 
neties of chondroma. Some chondromata soften, 
her in many parts or in the centre, giving nse to 
e or more cysts in the interior j ^e bursting of 
ch may lead to a permanent sinus. Other forms 
degeneration are not uncommon, and especially 
Icincation. True ossification is not rare. 
Microscopical Characters. — Microscopically 
e structure often differs widely in different spea- 
ms of chondroma, and in different parts of the 
me tumour ; the matrix may be hyaline or fibrous ; 
d the cells round, irregular, stellate, or much- 
anched (Plate XIX.). It will easily be under- 
>od that with a soft hyaline matrix and much- 
anched cells, the appearance of myxoma is very 
)sely simulated. 

Treatment — Bearing in mind the great variety 
these tumours, it is ill be seen that it is impossible 
sum up the treatment of them in a few words, 
le simple enchondromata of the fingers should 
ly be removed to cure deformity or similar in- 
nvenience As a rule, other forms should be re- 
>ved as early as possible ; but many chondromata 
ring from regions which are altogether beyond 
s reach of the surgeon’s knife 

4 Osteomata. — Definition. — Tumours 
mposed of bone. 

Varieties. — If the inflammatory exostoses be 
eluded, such as those which are found round a 
nt affected with chronic rheumatoid arthritis, or 
jse which depend upon the ossification of a n^e, 
of inflammatory products in the external audi- 
ry meatus, we may divide this class of tumours as 
lows — 

(di) Osteomata developed as such on the exterior 
a bone, including the ivory exostosis— /crufsUa/ 
ostoses. 

{&) Osteomata developed as such in the interior 

a bone — enostoses 

{c) Pedunculated exostoses 

(d) Osseous tumours of the soft parts, 

{e) Osseous tumours produced by the osstjscatum 
other hinds of new-growihs, 

(f) And lastly (though not strictly under the 
ne category) the odontomata, 

(a) Penosteal exostoses. — These are irregular 
ny tumours, appearing usually in adult life ; they 

5 directly continuous with the bone from which 
ey spring ; and are composed sometimes of can- 
llous structure, with a thin coating of compact 
sue, but much more frequently of denser material, 
ley most often affect the bones of the ftice, where 
ey produce horrible and distressing deformities ; 
t are also found on the skull, in the meatus of the 
r, or, more rarely, on the long bones. From the 
portance of the neighbounng structures it is, in 
)St cases, impossible to remove them, but where 
Is possible and advisable, as for example in the 
r, they should be removed with the gouge and 
mmer, or by means of a drill. Some oT these 
mours are of extreme density, and have hence 
en called ivory exostoses*, these, when they affect 
supper jaw, their commonest seat, mustbedis- 
tguished from the odontomata, to be presently 
scribed. 

{h) Mnostoses , — Enostoses need only be men- 
med in order to point eut their extreme rarity; 
t it may be remarked that many of the last- 


described series of tumoars probably opring tram 
the diploe of the cranial bones, and sfaoola thus, 
perha^, more jMroperly be included under thst 
heading. Certain bony enlargements, the pathology 
of whi^ is not understood, suchaa LeonteasisOssea, 
must be mentioned here. These may result in great 
disflguration, and from pressure on nerves cause 
great pain. Extensive surgical operations are some- 
times undertaken for their removal 
, (r) Pedunculated exostoses, — The pedunculated 
exostosis, or ossifying chondroma, is a subperiosteal 
chondroma, with a tendency to ossification, de- 
veloped in ;^oung people, near the junction of an 
epiphysis with a oiaphysis. They are common in 
the subjects of rickets. 

Pedunculated exostoses approach the spherical 
shape, but are sometimes irregular or flatmh, and 
often tuberculated. The peduncle varies in its rela- 
tive size, the growth being often nearly sessile. On 
section the tumour shows a layer of penosteum 
superfiaally ; beneath this is a layer of cartilage, 
sometimes thick, sometimes almost imperceptible. 
The deeper part of the cartilaginous layer is calci- 
fied, ana looks like imperfectly formed bone. The 
centre of the tumour consists of true bone, with 
Haversian systems complete, and is directly con 
tinuous with the tissue of the bone itself. The can- 
celli are sometimes dilated so as to form actual cysts 
containing clear fluid. In adult life the layer of 
cartilage may disappear ; the tumours always cease 
to grow. 

The microscopical appearance answers exactly to 
the structure which is apparent to the naked eye 
(Plate XIX.). 

These tumours occur most often near the ends of 
the long bones, but may be found elsewhere ; on 
the scapula, for example. They are often multiple 
and sjnnmetncal, and if multiple are frequently 
hereditary. In certain situations, as, for mstance, 
on the inner side of the knees, they may cause much 
inconvenience, from the pain produced by pressure 
as in nding, or from the catchup and sudden slip- 
ping over the tumour of tendons or other fibrous 
structures in the neighbourhood. For this reason, 
or from their size, they may require removal. This 
may be done freely if antiseptic precautions be 
adopted ; otherwise the opiening of the cancellous 
structure of the bone, and the danger of wounding 
the contiguous joint, ma^ perhaps mvolve greater 
risk than the amount of inconvenience entaded by 
the tumour would justify. They have sometimes 
been either purposely or accidentally separated from 
their attachment by a blow, without mflicting x 
wound on the soft parts at all Unless the wm>le 
cartilage-layer be removed, recurrence will probably 
happen, as growth of the tumour takes place by in- 
crease of this layer only, the process of calcification 
and subsequent ossification being secondary, and, so 
to speak, accidental. 

(i) Osseous tumours of the ^ pe^, — These 
osteomata are also uncommon. They include such 
conditions as the following : tumours spnngtng from 
the periosteum, but not actually uniteo to uie bone ; 
ossifying chondromata not connected with the bone ; 
deta^ro exostoses; ossification taking place in 
muscles or tendons, such as that which is occasuxiaUy 
met with in the adductor longus ; and perhaps some 
other varieties of greater ranty. 

(#) Ossoom tmmoesr s produced the ossi/ioaHom Of 

other hinds o/mowirrowths, — These are 
dartly» and often only partially, worthy of m namt 
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of osteoniftta } thiejr are vesult of a process of 
ossifkatioa taking place in tumours of a different 
nature originally^ suck as fibromata or sarcomata. 
It must be remembered that, while calcification of 
new-growths is a common form of degeneration, the 
•occurrence of true ossification is very rare. 

(/) OdtHiomaia* — Odontomata are tumours com- 
po^ of one or more of the constituents of the teeth, 
and they may be classified accordingly: X. £pi> 
thelkl (^ontomes, arising from the enamel>or£^n 
and forming encapsuled, muldlocular cystic tumours, 
usually in me lower jaw. 2. Follicular odontomes 
■or dentigerous cysts {see article Cysts). 3. Fibrous 
odontomes, uncommon tumours developed from the 
tooth'Sac. 4. Csementomata, including exostoses 
from the fimgs, which arc common, usually small, 
and often extend from one tooth to another ; and 
a^ a rarer form of tumour, consisting of larger 
masses of csementum in which teeth are embedded. 
5. Compound follicular odontomes, resulting from 
irregular ossification of the capsule and containing 
numerous small fragments of osmentum, dentine, or 
small ill -shaped teeth, embedded in fibrous tissue. 

Radicular odontomes composed of csementum 
and dentine, and growing from the root 7. Com- 
posite odontomes, which are masses of csementum, 
dentine, and enamel indiscriminately arranged and 
forming tumours in the substance of the jaws, usually 
the lower, or occup3dng the antrum of Highmore. 
Many of these odontomata are of great rarity. This 
arrangement is borrowed from Mr. J. Bland-Sutton. 
Tbcy are only found in connection with the jaws. 
Su Teeth, Diseases of. 

5. Papillomata. — Definition. — Papillary 
and villous over-growths, whether occurring on 
mucous membrane, skin, or serous membrane, which 
do not present malignant characters. 

Varieties and Symptoms. — Mucous papillo- 
mata are found on the lips, tongue, and soil palate, 
and in the larynx ; in the intestines, especially at 
the lower part ; round the anus (condylomata) ; 
in the bladder (the simple villous tumour) ; on the 
conjunctiva ; and at the orifice of the female meatus 
urinarius. Epidermic papillomata include warts and 
corns, and may occur on any part of the skin ; those 
about the external genitals may reach an enormous 
size, and are frequently the result of gonorrhoea. 
The serous and jovial papillomata are more rare j 
under this class must be named the Pacchionian 
bodies, and the enlarged synovial fringes which are 
often the commencements of loose bodies in joints. 
Many papillomata are of syphilitic origin; others 
may be caused by local irritation, as, for instance, 
the cadaveric wart, in which the papillary growth is 
acciMnpanied inflammation and suppuration be- 
neath the skin, due in most cases, if not in all, to 
the presence of the tuberde-badllus. 

Nakbi>-£ye Appearances. — The naked-eye 
api^rances vaxY very much with the locality in 
which the growths are developed ; but they present 
this charader in common, that they are obviously 
composed of the papillse or villi of the put from 
wfai(m they grow, tboi^h these may be of much 
more than the natural size. Those springing firom 
mucous and serous membranes are scot, and usually 
moist on the turiace ; while epidennic papUlomata 
ure dry and hard. 

Microscopical CHARACTERt.-~-Microsoopically 
pEpiUomatE are made tm of coimective time oon- 
tainiag nttmerous vessels, covered by the cbaiae* 
teristkepiriielxiim or cpMermb of the {iut (Plate IV. 


p. 244). The arrangement of the connective tissue 
and epithelial elements is a close imitation of that 
of the normal tissues from which they grow. The 
microscopical structure of the benign polypus of the 
intestine (fig. 4, Plate IV, p. 244) is hardly to be 
distinguish^ from that of many malignant growths 
in this situation. See Cancer. 

Treatment.— I f affecting the larynx or bladder, 
papillomata may give rise to distressing and dan- 
gerous symptoms, and may necessitate severe opera- 
tions for their extirpation. Those which occur on 
accessible parts are generally removed without any 
risk, except such as arises from their great vascu- 
larity I and show, as a rule, but little tendency to 
recur after complete removal. The common wart, 
however, often gives great trouble. Various caustics 
may be used, such as the acid nitrate of mercuiy, 
fuming nitric acid, caustic potash, glacial acetic acid, 
or nitrate of silver ; salicylic acid is also often ex- 
tremely usefiil ; but while these remedies are some- 
times efficacious, the warts will often recur with the 
greatest possible obstinacy. At the same time it 
must be remembered that they frequently show a 
most capricious tendency to spontaneous cure ; the 
surgeon will sometimes be mortified at finding that 
while his energies have been devoted with but 
partial success to the cure of one or two out of an 
extensive crop of these growths, the remainder 
have, in the meantime, spontaneously disappeared. 
The cadaveric or dissecting-room wart is best treated 
by excision, for it must be regarded as a local 
tubercular lesion which may lead to general infec- 
tion. The best local treatment for condylomata and 
gonorrhoeal warts is the application of some desic- 
cating powder, such as dned alum. It is well to 
remember that warts which remain a long time un- 
cured are apt to become epitheliomatous ; and not 
only so, but that any chronic irritation, whether 
from the application of insufficient methods of cure 
or other causes, is likely to lead to the same 
result. 

6. Adenomata.— Definition.— Anill-defined 
group of tumours, a typical member of which is 
essentially non-mali^ant, and is made up of tissue 
exactly resembling that of the gland from which it 
springs ; but the departures from the ordinary type 
are so many and so varied, and, at times, so inae- 
finite, that it becomes impossible to draw a clear 
line between the adenomata and the carcinomata, 
or indeed between the adenomata and the sarco- 
mata. 

(a) Adenoma of the Sweat-glands. — This class is 
said to include some non-ulcerating cutaneous 
tumours (the tubular epithelioroata of some authors) ; 
and some ulcerating ones-~the cancroids or rodent 
ulcers have been erroneously placed under this 
heading. See Rodent Ulcer. 

{b) Adenoma of the Sebaceous glands, — This is a 
rare tumour, growing on different parts of the skin, 

Though not strictly a tumour, that local hyper- 
trophy of the skin o'" the nose, to which the popular 
name of * grog-blossom * has been given, must h« 
mentioned here. Tr.is forms a nodular purplish 
tumour, mowing from the end of the nose, and 
often reading an enormous size. When cut into, 
k bleeds freely, and exudes from innumerable 
cavkies in its interior an inspissated sebaceous secre- 
tion. Microscopically it is seen that the connective 
dsitte and the vessels are hypertrophied, as well as 
the sebaceous glands. The tnaimeni consists in 
reoroval by the knifo | and cicatrisation generally 
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occurs with wonderful rapidity. Recurrence it not 
uncommon. 

(r) Adtncma of tht Mucous Glands.-^Vrt&tt this 
heading might be included some of the simple polypi 
of the nose (see Fibromata), The best rcpre- 
sentative^ however, is the simple polypus of the 
rectum. This is a sessile or peaunculatra roundish 
tumour, occurring mostly in children and young 
subjects. It bleeds freely from the surface, and is 
often the cause of painful and somewhat trouble- 
some symptoms, among which prolapsus am is the 
most common. Mtcroscoptcally it consists of tissue 
closely resembling that of the mucous membrane of 
the rectum, but the hypertrophied follicles are often 
embedded in a tissue very similar to that which 
forms the basis of the mucous polypus of the nose 
(Plate IV p 244) The treatment is by removal 
either with the knife or ligature, or some form of 
snare or ^raseur. Recurrence does not, as a rule, 
take place 

As IS stated in the article Cancer, and as is 
shown on Plate IV , it is often almost impossible to 
distinguish, by their microscopical appearances, the 
simple adenomata of the large intestine from the 
malignant growths affecting the samestructures The 
same observation applies to many tumours of the 
jaws, such as that in Plate IV , which, though classed 
among the adenomata, often exhibit a high degree 
of malignancy. 

(ct) Adenoma of the Breast , — The most typical 
adenoma of the breast is a rounded tumour of 
moderate size, occurring often at the margin of the 
gland and frequently near the axillary border, com- 
pletely encapsuled, and consisting of tissue which 
hardly differs from ordinary mammary structure 
(Plate IV ) It occurs usually in young women, 
often during the child-bearing period It shows no 
tendency to recur after removal A large number 
of adenomata of the breast do not, however, agree 
with this descnption, either as regards position or 
structure. In structure departure may take place 
from the normal type 10 two directions . by an ex- 
cessive or abnorm^ development either ( i ) of the 
epithelial or (2) of the connective-tissue elements 
In the former case the tumour, in proportion to its 
abnormality, approaches the cancers ; in the latter 
It assumes more and more closely the characters of 
the sarcomata. Thus we find some of the softer 
adenomata, as shown in Plate IV., exhibiting a ten- 
dency to recur after removal, in the same way as a 
carcinoma, and with an almost equal degree of 
malignancy ; while others, presenting characters like 
those of Plate IV., may follow the same course as 
a sarcoma, both as regards the manner of involving 
surrounding tissues and the way in which they recur 
in the viscera. These latter are called adene-sarco^ 
mata^ and often attain an enormous sue. If the 
stroma of one of these tumours be in large amount, 
and fibroua or myxomatous, the names of fihro- 
adenoma and myxo-adenama may be applied. Ade- 
nomata often contain cysts, and these cysts not 
infrequently intracystic growths. They must be 
treats by removal of the growth. 

The reader must be content with the foregc^ng 
approximate description of this important class 
tumours, the varieties in the nomenclature of which 
are equal to the number of the authors who have 
written on the subject. The writer believes that 
much unnecessary confusion has been caused by 
tbii multiplication of namei, Ibr a detaiM acoount 
of which ipedhd works must be consutaed, latheii 


discussion would lead far beyond the limits of the 
present article 

(e) Other forms of Adenoma,-^ Among other 
rarer forms of adenoma, bearing a more or leas 
close relationship to the glands from which they 
spring, may be enumerated the following . Adeno- 
mata of the testicle or ovary, of the tahvary and 
lachrymal glands, and of the liver, and some tumours 
of the thyroid. Many of the symmetrical enlarge- 
ments of the thyroid, however, are simply hyper* 
trophies of the gland itself, and should therefore be 
classed with simple hypertrophy of the breast and 
ordinary enlarged prostate, rather than with the 
tumours now under discussion. It should be noted 
that many of the less typical adenomata, especially 
those of the salivary glands and of the testicle, fre- 
quently are found in combination mth other hetero- 
plastic growths such as chondroma, myxoma, or 
some form of sarcoma 

7 Lymphadenoma — Under certam circum- 
stances, for an account of which the reader is 
referred to the article Lymphadenoma, the 
lymphatic glands throughout the body become en- 
larged, forming tumours, often of enormous size. 

5, Myoma —Definition.— A tumour com- 
posed of muscular tissue 

With certain very mre exceptions, the only form 
of muscle-tissue occumng as an integral part of a 
tumour IS the unstrtped variety ; and almost the 
only position in which this is found is in the so- 
called ‘fibroma’ (myoma) of the uterus. This 
growth consists of a mixture of fibrous tissue with 
plain muscular fibres m varying amount, usually 
exhibiting the concentric arrangement of its ele- 
ments, which was desenbed as characteristic of 
fibromata generally. Fibromata of the uterus may 
form pedunculated tumours on the external or in- 
ternal surface of the uterus, or they may not extend 
beyond the uterine wall They give nse to x 
variety of special symptoms, and require spedal 
meih(^s of treatment, which it is beyond the scope 
of this article to discuss. See Uterus, Diseases ot 

Striped muscular fibre has been found m a few 
cases of congenital tumour of the ludnejrs ; and the 
writer has also seen it in a fatty tumour growing 
insude the spinal canal. 

9. Neuromata. — Definition — Tumours 
composed essentially of any form of nerve tissue. 

The majority of neuromata are really fibromata, 
that 1$, fibrous tumours developed among and around 
the fibres of the nerve firom which they spring. 
The idiopathic forms are sometimes ringle, but 
generally multiple, of small sue, very hm, and 
affecting usually the branches of a pa^cular cuta- 
neous nerve. The amount of pain and tenderness 
caused by these growths vanes very much, but is 
someumes excessive. A dmical foathre of some mm 
in diagnosis 1$ the fact that they usually move readi^ 
m the lateral, but very imperfectly in the vertical 
direction. What may be called traumatic neiup) 
mata are fibromata containing tortuous oulgrowm 
of the nerve-fibres developed at the end of adivided 
nerve m a stomp. These often cause exceatve 
pain and peculiar reftex phenomena ; while Utm 
show a remarkaUe tendency to recur after lemovsili 
Neuromata on the cranial nerves are rare t tbqr 
may cause serious and dbiactenstic lymptesafk 
Still rarer are the tm neuromata of the Ixaia 
and spinal cohiBsiit and those ooessionafty mtA 
with in connection wfth the nervta at gsiqi^ oC 
the sympatheric. 
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It must not be forgotten that less simple tumours 
not infrequently affect nerves, such as the various 
forms of sarcoma, or myxoma. No special descrip* 
tion of these growths in this situation is, however, 
required. 

10. Ang{oma.--SYNON. : Telangeiectasis. 

Definition.— “A tumour composed of blood* 
vessels. 

Angiomata divide themselves naturallpr into those 
in which the capillary element predominates ; and 
those which are chiefly made up of cavernous tissue. 

[a) Capillary a^omata. — DESCRIPTION. — 
These are the navi^ which, while they sometimes 
form tumours of some magnitude, often, as in the 
case of so-called * claret-cheek,* involve no increase 
in the size of the affected part. Navi are nearly 
always congenital, hence the term ‘mother’s mark.* 
They may be subdivided into cutaneous and 
cutaneous navi. The former are of a more or less 
bright red colour, and affect only the cutaneous 
structures or mucous membrane ; the latter, as seen 
through the skin, in cases where this remains un- 
affected, have a purplish tint, and may involve any 
of the deeper structures of the body. They are 
usually as circumscribed as fatty tumours, and very 
commonly involve the skin. Naevi often grow with 
extreme rapidity, and though they involve no danger 
to life (except in such rare conditions as when 
serious or fatal haemorrhage occurs from a nsevus of 
the pelvis of the kidney or of the rectum), they 
may cause serious inconvenience and great dis- 
figurement. Sometimes, however, they exhibit a 
tendency to spontaneous disappearance, and often 
they remain permanently stationary. They are 
liable to various forms of degeneration, notably the 
cystic, and the ulcerative or suppurative. 

Microscopically a nsevus is composed of large 
capillaries, among which are seen arterial and 
venous trunks of laT|fer size. Between the vessels 
is found connective tissue or fat, and sometimes the 
special constituents of the skin, such as sweat-glands 
or sebaceous glands. The nsevus-element enters 
rather largely into the composition of some other 
tumours, and notably of congenital moles {benign 
melanoses)* 

Treatment. — Inflammation of a nsevus gene- 
rally leads to spontaneous cure; nature thus sug- 
gesting one of the best methods of treatment at the 
disposal of the surgeon, namely, the injection of 
the tumour with some suitable irritant, such as 
purbolic acid. In adopting this line of treatment, 
it must be remembered that a danger exists of the 
irritating fluid entering a larger vessel, and by pass- 
ing to the heart and setting up coagulation there 
causing instant death ; this may be guarded against 
by the application of a temporary ligature. Other 
recogmsM and useful plans of treatment are the 
following: electrolysis, puncture with the actual 
cautpry, and complete excision of the mass. The 
last in available situations affords the most speedy 
cure, and often leaves the least conspicuous scar. 
Resort is now seldom had to the ligature or treat- 
ment by pressure or the application of caustics. 

(^) Cavernous angiomata. — DESCRiPtlON. — 
Those angiomaU which arc made up of larger 
vesMls, and which are hence called the eavemouii 
angiomata, from their resemblance in structure to 
etecUIe tisstie, cpnsbt of cavernous spaces, com- 
municating smaller or laiger vessels,^ and sepa- 
isftted 1 ^ tra^eulM of greater or less thickness and 
substance. These are the pulsa/if^ futvi^ and 


perhaps some of the so-CRlled meurysms by ana^ 
stoniosis. They are of a more dusky colour than 
simple iwevi, and often present a distinct thrill or 
bruit, which is perceptible both to the patient and 
to the surgeon. They are sometimes encapsuled, 
sometimes diffused ; and in the latter case snow an 
almost malignant tendency to involve neighbouring 
structures. The pulsation is often a most distress- 
ing symptom to the patient, if the tumour be found 
occupying such positions as the pinna of the ear or 
the mt of the orbit, both of which situations are not 
at all uncommon for the occurrence of the disease. 
Microscopically a cavernous anmoma presents fibrous 
trabeculse, lined with the characteristic vascular 
endothelium, and in parts perhaps separated by 
layers of areolar or any other tissue which the 
tumour may happen to involve. 

Treatment. — The treatment must be pursued 
on the same lines as that for the simple forms of 
nsevus. It should, however, be undertaken with 
caution ; for injection is a much more dangerous 
proceeding on account of the large size of the 
vessels, and excision is apt to be accompanied with 
serious hsemorrhage, because of the enlargement of 
the vessels in the neighbourhood. 

II. Lymphangioma. — Definition. — A rare 
kind of tumour, which may briefly be described as 
a cavernous angioma made up of lymphatic vessels. 

To this class belong some curious and uncommon 
flat pinkish elevations of the skin, characterised by 
the presence of minute vessels containing clear 
fluid, and particularly prone to eprsipelatous in- 
flammation. It also in all probability includes the 
cystic hygromata occasionally met with congenitally. 
See Cystic Lymphangioma. 

B. Sarcomata. —Definition.— It is to be 
regretted that the term ‘sarcoma* has not been 
allowed to slip out of pathological terminology. 
From the days of Galen almost to our own time it 
has served, in the hands of different authors, to 
designate different classes of tumours, sometimes of 
the simplest, sometimes of the most malignant 
character. Virchow, however, has given a meaning 
to the word which is now generally recognised by 
pathologists. He includes under sarcomata those 
new-growths which, while they do not actually con- 
sist of any of the tissues of the adult body, are 
evidently built on the connective-tissue type, and 
consist of a modification of the connective tissue of 
the embryo. They are thus very closely related to 
some of the simple tumours, and indeed often 
include portions of some normal tissue, such as bone, 
cartilage, or fibrous tissue —a fact which necessitates 
the employment of complicated and confusing 
names, including osteosarcoma^ chondrosarcoma^ 
fibrosarcoma^ and such -like. 

Certain forms of sarcoma, especially of the round- 
celled variety, are believed to originate in the 
endothelial lining of lymphatics or capillary blood- 
vessels. To these tumours the name endothelioma 
has been applied. The subject will be referred to 
later on. 

M iCROScopic AL Characters. — Histologicallv, 
then, a sarcoma is made up simply of cells of the 
Oomieotive-tissue type, which may assume very 
various shefpM and sizes in different tumours, and 
which are suirounded by a varying amount of inter- 
cellular substance. 

Clinical Characters. — Theoretically sar- 
comata should always be developed in one of the 
connective-tissue Structures, and practically they are 
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not very often seen to originate m a secreting gland. 
But a glandular origin is not by any means very 
uncommon, as indeed might have been expected 
when It is remembered that every gland contains a 
considerable amount of connective tissue. Sarco- 
mata present all degrees of malignancy ; but, as a 
rough rule, it may be stated that the higher the 
degree of development of the tumour, the less likely 
IS recurrence to take place after removal In con- 
nection with this point It is interesting to note that 
each recurrence of a sarcoma often shows a more 
rudimentary structure, and at the same time a greater 
degree of malignancy. 

Dissemination does not follow the same rule that 
has been observed in the case of cancer. The lym- 
phatic glands often escape altogether, or are but 
slightly affected ; while fresh tumours sprmg up in 
abundance in distant parts of the body 

Sarcomata increase in size in the same way as 
cancers, but in the less malignant forms are often 
surrounded by a more or less distinct capsule. 

Varieties. — i Round-celled Sarcomata — These 
are the most rudimentary, and, as a rule, the most 
malignant of this class They are usually soft — 
sometimes very soft — seldom encapsuled, and gener- 
ally of a whitish colour Formerly they were classed 
among the medullary cancers. They are made up 
of round cells, as the name implies, and have a 
tendency to group themselves into two classes, m 
one of which the cells are small and uniform in size 
(fig 9)> closely resembling those of granulation- 
tissue , and in the other large, sometimes very large, 
and often somewhat irregular (fig 8). The inter- 
cellular substance may be copious and homo- 
geneous, in which case the tumour approaches the 
myxomata, or smaller in amount and fibrous, 
when, if the cells are small, it may be difficult to 
separate such a sarcoma from the lymphomata To 
some of these the term lymphosarcoma has been 
applied Such tumours occur in the tonsil, or may 
start in the lymphatic glands 

Under this head must be placed the Ghomata — 
soft medullary tumours met with m the brain or in 
connection with nerves, frequently with the retina, 
and occurring commonly in children They show 
microscopically a delicate stroma See p 

2 Oval-celled Sarcomata — This variety of sar- 
coma represents the next stage in advance from the 
simplest towards a more complex structure. They 
differ, in feet, but slightly nrom the round -celled 
growth, either in clinical or in microscopical cha- 
racters (fig 10), but may be looked upon as inter- 
mediate between these and the spindle-celled 
sarcomata. 

3. Spindle-celled Sarcomata , — This class must 
be subdivided into the small spindle-celled^ and the 
/aw spindle-celled vaneties. 

The small sptndle-celled sarcomata are firm, 
whitish, well-dehned tumours, which approach the 
fibromata, sometimes very closely, and which after 
complete removal show a comparatively slight 
tendency to recur. These were the recurrent 
fibroids of older writers. Muroscoptcally (fig. la) 
they consist of broad interlacing bands of elongated 
cells, with but httle intercellular material — a 
structure which does not differ widely from im- 
perfectly formed fibrous tissue. 

The lar^ spindle-celled sarcomata (fig. 16) ate 
softer growths, firequenfly supplied with a very 
imperfect capsule, generally pinkish on section, or 
stained in parts dark red from extravasated blood, 


and often showing cysts. They may occur in any 
fibrous structure, but are rather common in connec- 
tion with the periosteum. The malignancy of these 
growths IS much greater than that of the small-celled 
class. Microscopically they consist of very large 
nucleated cells, with long tapering tails, and but 
httle intercellular substance. These are the fibro- 
plastic tumours. 

4 Alveolar Sarcomata.— Examined microscopi- 
cally this rare form of tumour (fig 13) bears a 
superficial resemblance to a cancer There is, that 
is to say, a coarse stroma forming alveolar spaces, 
each of which contains a variable number of large, 
round, nucleated cells; each space is, however, 
£^ain subdivided by a very dehcate secondary inter 
cellular stroma This is only demonstrable on 
pencillmg out the cells, whicn, unbke a similar 
process applied to a cancer, is a work of consider- 
able difficulty. Alveolar sarcomata affect most com- 
monly subcutaneous tissues primarily ; they are apt 
to recur in other parts of the body, and ultimately 
in internal organs, but often run a very chronic 
course 

5 Mixed Sarcomata — Tumours are often met 
with which present a mixture of the different 
structures just described. Such are conveniently 
called mixed sarcomata ; and the term may with 
advantage be made to mclude those growths which 
contain, besides sarcoma-tissue, bone, cardh^, 
gland-tissue, &c The latter growths will necessi- 
tate the employment of such names as osteo- 
sarcoma, chondro-sarcoma, adeno-sarcoma, &c. 

6 Myeloid —SYfioa, Giant-celled Sarcomata. — 
These tumours are best classed among the sarco- 
mata Microscopically (fig. 7) they present the 
following elements, one or other of which may 
greatly predominate . fibro-plasUc or spindle-cells, 
oval or round cells, and veiy large nucleated cells, 
the so-called * myeloid * or * giant * cells. These 
last are irregular or rounded masses of granular 
protoplasm, in which occur numerous clear oval 
nuclei, each containing a well-marked nucleolus. 
The amount of intercellular substance is small. In a 
fresh scraping the clear oval nuclei are set free by 
the breaking up of the giant-cells. To the naked 
eye a section of a myeloid tumour is puk or 
yellowish, but almost always mottled with dburker 
spots, the result of extravasations of blood. ^ Very 
frequently, tumours of this class present ixnnts 
ossification or calcification, and not infrequently 
cysts. They are very soft, and usoall^ yield a thick 
juice on scraping. They general^ on^pnate in, or, 
more rarely, close to, the end of one of the long 
bones ; probably most often m the medullaiy cavity 
or the cancellous structure. Another frequent seat 
is the alveolar border of the jaws, where form 
the myeloid epulis. They occur roost <men in 
young people, and if the bone involved be removed 
completely or in great pai^, have no tendenqr to 
recur ; but, on the other hand, th^ may exhibit a 
high degree of malignancv, recuming not only m 
other bones, but in internal organs. Itfe sakl that 
myeloid epuhdes may m time beccHne completely 
fibrous. 

7. Myxoma. — It is not ea^ to say whether 
myxomata should be classed among the safcomati 
or among the simple tumours. On the one hand, 
the tissue of which a myxoma is composed 
no representative in the adult, unless that bf all#' 
vitreous body be taken as sudi ; but, on the other 
hand, they approach very closely soaoe of the soil 
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fibromata, and are nearly related to fetty tumours. 
At the same time a large number of myxomata 
appear to be actual chrondromata. It must be 
added that some modem pathologists assert that 
many myxomata are really endotheliomata. 

Microscopically (fig. 3) a myxoma presents 
elongated or roundish much-branched cells, the 
prolongations of which intercommunicate freely, 
^ese cells are embedded in a copious, homoge- 
neous, transparent matrix. The structure thus 
resembles that of foetal fet ; but, in myxomata 
developed from cartilage, each cell is contained 
in a space similar to that enclosing a cartilage- 
cell. 

Clinically these tumours are very soft and elastic, 
strictly encapsuled, gelatinous, semi-transparent on 
section, and exuding a peculiar mucous juice. 
Myxomata are not malignant; and as a rule, if 
completely removed, do not recur locally. They 
may be found in many parts of the body, but per- 
haps most frequently in the subcutaneous tissue, or 
in connection with some gland, particularly the 
parotid. Here, however, they are often mixed 
with adenoid and cartila^nous material. Not in- 
frequently myxoma-tissue is combined with that of 
an undoubted sarcoma, which nece^itates the term 
myxosarcoma. These tumours may occasionally be 
mistaken for colloid cancers. Histologically some 
of the soft enchondromata resemble them very 
closely. 

8 and 9. OstechSarcoma ; and Ckondro- Sarcoma . — 
These forms of sarcoma have just been referred to 
tnder the head of Mixed Sarcomata. 

10. Melanotic Sarcomata, — These tumours are, 
in the experience of the writer, usually of the 
mixed round- and spindle-celled variety. Some, 
but not all, of the cells contain a brown pi^ent, 
but in very varying amount, and pigment is also 
found outside ^e cells (fi^. 15). This gives the 
tumour a brown or blackish appearance. These 
tumours, though often completely encapsuled, show 
a high degree of malignancy ; but are often suc- 
ceeded by a mixture of white and black tumours, 
<»r sometimes by white tumours alone. They are 
not uncommon in connection with the choroid of 
the eye, and the papillse of the skin (malignant 
mole), but have often been met with primarily 
in other parts of the bod^. The secondary growths 
are often found disseminated through every tissue 
of the body, forming tumours in such situations 
as the intestine, of peculiar and characteristic ap- 
pearance. Secondary deposits in lymphatic glands 
are more common than is the case in other forms 
of sarcoma. It has been observed that in some 
cases of melanosis black pigment, accompanied 
oy other morbid appearances, has been found in 
the blood, and also in the urine. 

1 1 . Psammoma. —It is only necessary to mention 
this very rare tumour, which is found only in connec- 
tion with the membranes of the brain. It is com- 
posed of flattened cells, and is characterised by the 
peculiarity of containii^ brain-sand in its interior. 
It seldom or never gives rise to symptoms. See 


'I'Indothelloma. —It is difliicult at the present 
time to write definitely on this class of tumours, 
which are supposed to arise from the lining mem- 
biane of the blood-vessels and lymphatics j for, while 
some observers describe them as rare, others consider 
that all the simple tamours of the parotid region 
and many ouiom of the breast Kplonrr to this cate- 


gory. Under the circumstances it seems impossible 
to attempt to describe them. The reader must be 
satisfied to know that this subject is under discus- 
sion, and to consult the most recent literature 
about it. 

Teratomata. — Mention must be made, in con- 
clusion, of a form of growth, which does not come 
within the classification here selected. This is a 
conj^enital tumour not infrequently met with in the 
region of the sacrum [con^nital sacral tumour)^ 
but occasionally seen elsewhere; often reaching a 
size almost equal to that of the infant itself. In 
structure these tumours consist of various imper- 
fectly developed foetal or mature elements of the 
body, mixed together in apparently ^reat confusion. 
Various theories as to their causation have been 
propounded ; such, for example, as ihat they con- 
sist of an imperfect attachea foetus, or that they 
originate from Luschka’s gland ; but we have not 
sufficient data at present to express an opinion on 
this point. Attempts at their cure by removal are 
attended with great danger [see p. 1518). 

R. J. Godlee. 

TUNBRIDGE WELLS, In Kent.— Iron waters. 
See Mineral Waters. 

TUNNEL-WORM.— A synonym for the Ankylo- 
stoma duodenale. See Entozoa. 

TURQESCENCE {turgesco, I swell).— A term 
applied to a swollen condition of a part, generally 
associated with fulness of the blood-vessels, as in 
the mucous membrane of the conjunctiva, the fauces, 
or the rectum. 

TUSSIVE {lussiSi a cough).— This word is ap- 
plied to certain physical signs which arc elicited by 
the act of coughing, such as tussive fremitus and 
tussive resonance. See Physical Examination. 

TYLOSIS (r^Aof, callus). — Synon. : Callosity. — 
This name originally signified any hardening of the 
skin, the result of pressure, or any other cause. It 
has, however, become customary to apply the term 
to certain fairly well-defined conditions. In its 
clinical significance it may be reg;arded as a thicken- 
ing of the homy layer of the skin, accompanied by 
appreciable inflammatory reaction. In this category 
is included the condition known as tylosis palma el ^ 
plant a. This disease, which appears to be in many 
cases congenital, consists in the thickening of the 
epithelium of the palms and soles, so that a firm 
parchment-like or horny layer is produced. This 
IS usually of a yellowish or brownish tint, and semi- 
translucent in appearance. On account of the 
stiffening produced, and the movements of the hand, 
cracks are liable to occur, and this may be the 
cause of much pain : the surface also may lose its 
yellowish, homy appearance, and become greyish 
or black as the result of the discolouration of epi- 
thelium, and the adhesion of dirt and foreign matter. 
The condition is usually limited to the palmar and 
plantar surfaces. 

Several of the cases reported have occurred in 
family groups, and may be regarded as congenital. 

In other cases the disease appears in adult life, and 
is often associated with hyperidrosis. Arsenical 
keratosb in bad cases may simulate this aftiecdon, 
but its papular appearance in the early stage, and 
the increase of pi^entation, which is frequent, as 
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well as other symptoms of arsenical poisoning, serve 
to distinguish the one condition from the other. 

In addition, one or two rare affections of the 
palms and soles produce thickening of the epithelium 
to a very marked extent. These are, however, 
associated with a greater or less degree of erythema, 
which may be especially distinguished at the margins 
of the homy areas In this category come the 
Erythema keratodes of Brooke, and the Kerato* 
dermia erythematosa symmetrica, described by 
Besnier 

The term ‘ tylosis ’ is loosely applied to the thicken- 
ing of the palms and soles secondary to conditions 
such as eczema, psoriasis, and lichen planus The 
inflammatory reaction in these conditions is usually 
recognisable, and theidarkened, cracked, and crusty 
surface serves to distinguish them from the con- 
genital diseases, to which the name is perhaps 
more appropriately limited. 

In many of these pathological states the peculiar 
thickening which is given nse to may be the result 
of imperfect development of the epithelium as the 
result of abnormal conditions of the epUrichium. 
This condition would especially account for con- 

f enital cases of the disease unassoaated with in- 
ammation 

Treatment — E\en in congenital tylosis, and 
more especially in the irregular varieties of other 
types, much can be done by softening the epithelium 
by means of baths, or even by alkaline applications 
of soft soap or borax, and the subsequent applica- 
tion of salicylic acid. This drug may be applied 
in the form of solutions, as ointments, or plasters 
The strength of these ranges from $ to 50 per 
cent. The horny epithelium is thus remov^ from 
time to time, and in those cases which cannot be 
cured the skin is rendered more supple, while m 
certain cases actual cure can be brought about. 

James Galloway. 

TYMPANITES a drum). — Synon. : 

Fr, Tympanite ; Ger. Wincbucht , — This word 
signifies the distension of the abdomen that results 
from excessive accumulation of gas withm its cavity. 
As a rule, the gas collects in the intenor of the 
alimentary canal, especially the intestines ; but in 
exceptional cases it occupies the peritoneal cavity. 

iETiOLOGY — Tympanites is chiefly met with 
under the following circumstances i . In connection 
with certain diseases which, from their local effects, 
tend to paralyse the intestines, especially acute 
pentonitis, typhoid fever, and dysentery. 2. In 
cases of intestinal obstruction from any cause, but 
particularly when this condition is acute, and 
situated low down 3. In certain low febnle 
diseases, accompanied by the * typhoid state,* and 
tending towards a fatal issue, such as typhus fever, 
small-pox, erysipelas, and pneumonia. 4. As a 
result of perforation of the stomach or intestine. 
5. In certain cases of chronic disease of the spmal 
cord. 6. In connection with hysteria sometimes. 
In all these condiUons, except where the gas escapes 
into the peritoneal cavity, the immediate cause of 
the tympanites is a more or less paral)r8ed state of 
the walls of the intestines ; but tnere is often, at 
the same time, an excessive formation of gas in 
their interior, which distends them. 

Symptoms. —The mrmptoms of tympanites are 
due to the mechanical eflTects of the gaseous ac- 
cumularion. The patient is usually conscious of the 
distension of t^ a^men, and the sensation may 
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amount to extreme discomfort or actual suffering 
and great distress, there being a feeing in some 
instances as if the abdomen must burst if the con*' 
dition 15 not reheved. The mental state of the 
patient m^, however, be such that he is unconsdoos 
of, or indifferent to, any unusual sensations. Breath- 
ing is often mterfered with in various dqprees, and 
the act may be very hurried, with a feeling of uigent 
dyspnoea. The heart is also liable to affected, 
and Its action more or less disturbed. The secretioB 
of unne may be interfered with, even almost to 
actual suppression. 

Physical Signs — These are usually very charac- 
tenstic. I. The abdomen is uniformly enlarged, 
often to an extreme degree; bemg of a routed 
shape ; equal and symmetneal in every part, unless 
there happen to be a portion of bowel specially dis- 
tended, and without any tendency to undue promi 
nence in dependent parts. The skin is stretched 
more or less, but there is no protrusion of the 
umbilicus 2 The sensations on palpation axe 
those of perfect smoothness and regularity, whh 
great tension or a drum-like feel. 3 Percussioii 
gives a general tympamUc sound over the abdomen, 
and also bnngs out the drum-hke sensation. If, 
however, the distension is extreme, the sound be- 
comes more or less muffled and toneless. Generally 
the dulness of the solid oigans in the abdomen is 
partially or entirely obscured, or is displaced up- 
wards. 4. Change of posture produces no alteration 
in the physical signs 5. There may be indications 
of displacement of the thoracic oigans It must be 
mentioned that tympanites may be associated vrith 
some fluid in the pentoneal cavity, or with other 
conditions, and the physical signs will be modified 
accordingly 

Treatment. — In the first instance, any obvious 
and immediate cause of tympanites must be removed, 
if practicable, such as intestinal obstruction, or an 
accumulation of feces. If the symptom calls for 
direct treatment, relief may be afforded m some 
cases by applying heat or cold, sinapisms, or tor- 
pentmestuf^over the abdomen ; and adounistering 
internally such remedies as brandy, aromatic spirit 
of ammonia, the vanons ethers, the volatile oils, 
camphor, musk, valerian, sumbul, galbanum, aaa- 
fotida, or other gum-resins. Should these fiul, 
enemata containing asafetida or turpentine may 
not uncommonly fe used with advantage. The 
passage of a long tube, such as an cesophagos-tubc, 
through the anus into the bowel, reaching as high 
up as possible, is often very serviceable. In ex- 
treme cases It has been recommended to open the 
abdomen and make a longitudinal incision m the 
bowel, thus establishing an artificial anus for the 
time being. When gas accumulates in the peritoneal 
cavity, it can only bis got nd of by suipcal inter- 
ference, should such interference be otherwise in- 
dicated. Frederick T. Roberts. 

TYMPANITIC {tympanum^ a drum).— A pecu- 
liar drum-hke quality of sound elicited by percus- 
sion (x« Physical Examination). The term is 
also applied to the abdomen, when it is distended 
with gas. St Tympanites. 

TYMPANUM, Dluoaseu of. — Ear- 
Diseases of. 

TYPE-WRITER’S CRAMP.— ^ Writrr*b 
Cramp ; and Occopation-Disbasrs. 
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TYPHLITIS (rv^X^y, the cecum). — Inflamma- 
tion of the caecum, Appendix Vermi- 

FORMis, Inflammation ofj and Intestines, 
Diseases of. 

TYPHOID FEVER stupor).— Synon. : 

Enteric Fever ; Pythogenic Fever ; Gastric Fever j 
In&ntile Remittent Fever ; Fr. Fihvre Typhotdc ; 
FUvre Gastriqm*, Dothiinentiru \ Ger. Tpphus 
Abdominalis* 

Definition. —A continued fever of long dura- 
tion; usually attended by diarrhoea; and charac- 
terised by peculiar intestinal lesions, an eruption 
of small rose spots, and enlargement of the spleen. 

^Etiology. —Typhoid fever is now known to be 
due to a specific typhoid-bacillus which is repro- 
duced in the system during the fever. Its cnief 
outlet is in the intestinal discharges. There is no 
evidence that it is conveyed by the breath or 
perspiration ; the bacilli, however, have been 
abundantly found in the urine. While the con- 
ts^ium is present in the faeces and urine, it has not 
apparently always at the moment of their passage 
its full virulence, but requires for its complete 
development a certain period of time, and this is 
forwarded by some conditions, retarded or pre- 
vented by others. Exposure to sunlight and open 
air, as in flowing rivers, is inimical to the develop- 
ment of the typhoid-microbe, and probably indeed 
destroys it. On the other hand, warmth, stagna- 
tion, seclusion from open air and light, accumula- 
tion and concentration of the infected discharges 
intensify the poison, and it would seem that a small 
amount of typhoid-evacuations may give rise to a 
large development of the contagium in excretory 
matters with which they become mingled, and even 
in milk to which they may obtain access. This 
multiplication of the bacilli outside the body ex- 
plains the autumnal prevalence of typhoid fever 
observed in large towns, and the association 
pointed out by Murchison between a hot and dry 
summer and a high fever-rate in London. The 
drains not being flushed by abundant rainfall, 
sewj^e accumulates and sta^ates in them, and 
fyphoid stools never being wanting, the specific 
Krmentation goes on rapidly under the influence of 
the high temperature, and produces the poison in 
quantity and intensi^. See p. ngi. 

The modes in which typhoid fever is disseminated 
are various. It is not commonly transmitted 
directly from person to person. Medical men, 
clergymen, and others visidog those who are 
suffering are not attacked, nurses very rarely, when 
poper precautions are observed. If, however, 
bedclothes or carpets soiled the evacuations are 
not removed and disinfected, and still more where 
gross neglect of cleanliness and decency is per- 
mitted, attendants will contract the disease. 

Flies may carry the bacilli from urine or freces 
or perhap from the mouth of the patient to food 
or drink in the sick-room, and thus be the means 
of communicating the disease from person to 
person. 

The most common vehicle of the poison is drink- 
ing-water, which may be contaminated in various 
ways, m(^y through sewage. The water-supply 
of a town may be thus poismied at its source, as in 
the case of a river into which drains empty them- 
selves, or a reservoir or well accidentally contami- 
nated ; or the pipes of distribution, when the supply 
is intermittent, may while empty become charg^ 


with sewer-eases, or may even receive sewage ; or 
excessive rainfall may, in villages and small towns, 
wash the contents of cesspools into wells. This 
same rainfall, by flushing the sewers of well-drained 
towns, and wasning away the specific poison, has 
often a contrary effect in towns and country. In 
some places the subsoil water, permeating a bed of 
gravel, is at the same time the well-water of a 
village and a reservoir of its sewage. An imported 
case of fever will under these conditions poison 
almost the entire community. With these examples 
of wholesale dissemination of typhoid fever must be 
mentioned the so-called * milk epidemics ’ already 
alluded to. A case of fever occurs at a farm, or 
among the employes of a dairy ; from defective 
sanitary arrangements the water used at the farm 
or dairy becomes contaminated by the excreta ; 
this is added to the milk as an adulteration, or, as 
is usually said, is used in washing out the cans, and 
in this way the poison obtains access to the milk, 
where apparently it must increase very rapidly. 
Hundreds of cases have been traced to a single 
dairy. 

The poison may lurk in various articles of food 
and drink. The cheap ices sold on barrows in the 
streets have been shown to be frequently contami- 
nated with typhoid bacilli, and even the cream 
given with strawberries at a fashionable dinner- 
party has been known to convey the poison. 
Oysters and other molluscs, again, have been 
proved by conclusive evidence to have been the 
means oi disseminating typhoid fever, and an 
investigation instituted by the Public Health De- 
partment of the Local Government Board showed 
that certain oyster-beds were open to contamination 
by typhoid excreta. The bacilli, moreover, have 
been found in oysters. 

More commonly, perhaps, the occurrence of 
typhoid fever is traceable to the absence of propel 
sanitary arrangements in individual houses. Not 
to speak of cesspools and leaking drain -pipes allow- 
ing the basement to be sodden with sewage, sinks 
or water-closets may be imperfectly trap^, and 
sewer-gas diffuses through the a[»rtments or is 
drawn into the living-rooms by fires, or is forced 
into the house by pressure in the main drains, or 
the waste-pipe of the cbtem is in direct communi- 
cation with the drains, and sewer-mes conveyed 
by it are confined in the space underthe cistern-lid, 
and al^orbed by the water used for drinking pur- 
poses, which conveys the poison. In connection 
with these modes of dissemination it should be 
home in mind that well-made and close-fitting 
doors and windows may aid in compelling foul air 
to enter from the drains or subsoil, and that houses 
in elevated situations, and thus apparently well 
placed for drainage, are in greater danger from 
pessure of gases in the main drains. It is said, 
nowever, that the bacilli do not leave the sewage 
and the moist walls of drain -pipes, and sewer-gas 
has on examination always been found free from 
bacilli. This would seem to invalidate the ex- 
planation just given, but the fact remains that in 
some way or other defective drains and leaking 
soil-pipes ^ve rise to enteric fever. 

It is again possible that emanations from a newly 
opened drain, or cesspool, or foul privy, may com- 
municate the disease bv atmospheric contagion— 
though this is comparatively rare— it being under- 
stood always that tvphoid exaeta form part of the 
contents. But a drain open to the air throughout 
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Its course, however offensive, is not so likely to give 
the disease as closed and unventilated sewers , and 
sewage-farms, if at all well managed, are quite 
harmless 

It should be added that while, in this country 
and in Europe generally, all the evidence tends 
increasingly to confirm the dependence of typhoid 
fever on dissemination by drinking water as its 
chief mode of propagation, observations in India 
show that the part played by water here is in India 
played by dust, which conveys the poison in the 
dry state to articles of food and drink Contami- 
nated dust has apparently been one of the agencies 
in the spread of enteric fever in the recent 
campaigns m South Africa 

It IS unnecessary here to discuss Pettenkofer’s 
hypothesis that the varying prevalence of typhoid 
fever is connected with the varying level of the 
subsoil water, which as it rises displaces gases 
which have become saturated with poison from the 
soil into the atmosphere It certainly does not 
apply to the facts as observed in this country 

One word must be said with regard to indivi- 
dual susceptibility to the disease, and with regard 
to predisposing causes acting on the individual 
It is a matter of almost daily observation that some 
persons never contract typhoid fever, however 
much they may be exjxjsed to the poison, while 
others, take it readily , and it is almost equally 
obvious that certain families are extremely suscep- 
tible, and liable to have the disease in a severe 
form It is always a reason to apprehend a formid- 
able attack if a parent have died of the fever 
Typhoid fever may occur at any age, but it is very 
rare in advanced life It is probably more common 
in infancy than is generally supposed, as it is easily 
overlooked or confounded with common infantile 
ailments The period of life at which the disease 
IS most common is during adolescence and the first 
decade of adult age Among the predisposing 
causes are mental depression or shock, over work, 
and debility, however induced A person habitu- 
ally imbibing the poison may not be attacked until 
his power of resistance is impaired by some depres 
sing influence In this way a chill may appear to 
bring on the disease It is natural to suppose that 
unfavourable hygienic conditions would generate a 
predisposition, but doubt is thrown on this by the 
fact that typhoid fever does not by any means pre- 
dominantly affect the poor The influence of 
habitual consumption of impure water, again, is not 
very clear In some instances it has appeared to 
make an epidemic severe, but, on the other hand, 
It would almost seem that the inhabitants of some 
towns, the water of which is constantly contami- 
nated, acquire an immunity from the disease 

Influenza undoubtedly acts as a predisposing 
cause of enteric fever, and apparently in a more 
direct way than simply as a debilitating influence 
Beginning with the characteristic symptoms of 
influenza, the sudden onset, the severe general 
pains, the rapid rise of temperature, and the pro- 
stration, there may be a gradual development of 
symptoms belonging to typhoid fever witnout any 
marked fall of the temperature In other cases 
there is a distm t remission of the initial influenza 
temperatuie li' be followed by the gradual rise 
commonly seen in enteric fever In others again 
there is a brief period of convalescence before the 
typhoid fiver sets in Influenza opens the door to 
enteric fevei so luipunlK that there would seem to 
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be some such relation between these two dlsea■^es 
as between measles and pertussis 

Bacieriology (by Dr Eyre) — The Bacillus 
typhosus or Bacillus typhi abdominalis was first de- 
tected by Eberth in 1880, in sections of spleen, 
Peyer’s patches and lymphatic glands of cases of 
tvphoid fever , but was isolated, cultivated and 
described by Gaffky During life the organism may 
be isolated from the faeces (from the sixth day on- 
wards) and urine (from about the twenty-first day) 
of patients suffering from enterica , but although 
one observer claims to have obtained it from the 
blood of the ‘ rose spots,’ the bacillus is not present 
m the blood of the general circulation Post mor- 
tem^ the typhoid-bacillus can be demonstrated con- 
stantly m the spleen, mesenteric glands and 
Peyer’s patches , and frequently m the liver, heart, 
muscle and lungs 

Morphology — The typhoid-bacillus is a short rod 
with rounded ends, 2ju to 4a in length, by o 4a to 
o 8/a in breadth In artificial cultures, the bacillus 
is pleomorphic, and long thread forms of lo/x to 20 fi 



Fig I — T)'phoid Bacilli in section of a swollen Peyer’* 
patch Snow ing the usual appearance in stained sections 
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are common The bacillus is extremely motile 
(although in old cultivations this character may be 
almost lost), and possesses from 12 to 20 flagella, 
arranged at the poles and also laterally Spore- 
formation docs not take olace but central or ter- 



ditm From a specimen prepared in the Berlin Health 
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minal vacuoles may be noted in iht bacuh derived 
from certain media, eg potato 1 lu bacillus 
stains with the ordinary anilin dyes, usually c\ enly 
throughout but occasionally showing polar or irie- 
gular distribution of the colour , it is decolour i5.ed 
when treated b\ (.i im's method 
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— The t^phoid«bacitlus multi]^ies rapidly 
under either aerobic or anathrobic conditions, and is 
readily cultivated upon artificial nutrient media, 
even those containing a fair amount of free acid. 
The temperature-limits within which growth takes 
place are 10° C and 46® C. j the most luxuriant 
growth occurs between 35® C. and 42® C. ; the 
thermal death-point is reached at 58® C. The 
vitality of the organism is maintained for many 
months upon artificial media. It is killed by ex- 
posure to direct sunlight for from four to eight 
hours, but resists desiccation and freezing for con- 
siderable periods. The typhoid bacillus remains 
alive in sterilised water for about one month, but 
dies in about fourteen days in aerated water ; and 
in about the same time in ordinary unsterilised 
water. It has been recovered after eighteen days in 
dry garden-earth, and after forty-two days in moist 
ga^en-earth, but disappears after seven days in 
artificially dried soil. In sterilised sewage it also 
disappears within a few days. The admixture of 
highly diluted serum from an animal immunised 
against the Bacillus typhosus, or a patient suffering 
from typhoid fever, with a suspension of the bacilli in 
some indifferent fluid, causes the oi^anism to be- 
fxime aggregated into masses or clumps, and affords 
a valuable means of differentiating the typhoid- 
bacillus from the colon-bacillus. See Serum- 
Reactions. 

Cultural Characters . — On gelatine jplate-cultiva- 
tions incubated at 20® C. the superficial colonies 
appear at 48 to 72 hours as flat, thin, bluish, 
^nslucent plaques, i to 3 mm. in diameter, with 
irregular crenated edges. They increase some- 
what in size during the next few days, the central 
portion of each colony becomes slightly elevated, 
the surface granular and covered with lines and 
grooves, resembling the veining on a vine-leaf, the 
ma^n sloped and irregular in outline. The 
bluish translucent tint is retained. The deep 
colonies are not characteristic, being simjdy small 
spherical points, with sharp regular contour, finely 
granular surface, and yellowish in colour. The 
gelatine is not liquefied. 

A gelatine streak -cultivation shows as a delicate 
bluish translucent film, with a granular surface and 
ixfepdu sinuous margins, spr^ing a little at the 
boCt^ of the tube, where the medium is most 
abundant, but closely restricted to the needle*track 
at the upper parts. In old cultivations the growth 
majr become more opaque, and iridescent ; and de- 
posits of phospbate-crykals make their appearance 
in the geh^oe around and below the growth. 

In gmtine stab-culture, small lenticuhur colonies, 
whicb som^mes coalesce, appear along the needle- 
tmek, while a semi-transparent filmy disc with 
scalloped ed^ develops on the surfime. 

Shake-cultivations in sugar-gelatine show abun- 
dant g^wth throughout the medium, but no gas- 
formation occurs. 

Bouillon-cultivations incubated at 37® C. show a 
uniform turbidity within 24 hours, and when shaken 
lyesent a peculiar shot-silk appearance. After a 
Irae some of the ^owth is precipitated to the 
TOttom of the tube, but the summatant fluid never 
becomes quite clear. The mtroso-indol reaction 
mnot be obtained from cultivations of the typhoid- 
bacillus. 

In and glycerine-agar streak -cultivations the 
^wth tt rapid and luxuriant, and forms a raised, 
moist, shimng, greyish-white layer, which, how- 


ever, does not extend to any great distance from the 
needle-track. 

On inspissated blood-serum, the growth resembles 
that upon agar ; the medium is not liquefied. 

In litmus-milk free growth takes place resulting 
in the production of a faint though distinct acid 
reaction, but not accompanied by any clotting of the 
medium. 

Upon potatoes of acid reaction, the growth of 
the typhoid-bacillus is apparent only as a moist 
patch, out if the reaction of the medium chances to 
be alkaline, a moist yellowish or buff-coloured layer 
is formed. 

Pathogenesis. — The Bacillus typhosus is 
pathogenic for the ordinary laboratory animals, 
though extreme variations in virulence are observed 
in * strains * obtained from different sources, and in 
nearly every case a scries of passages through the 
serous cavities of a number of animals, assisted 
perhaps at first by the simultaneous injection of 
* killed * cultures of the colon-bacillus or some other 
indol-producing organism, is essential for the pro- 
duction of a fixed virus. The typhoid-bacillus is 
pathogenic for the guinea-pig, the mouse, and the 
rabbit, in the order named, death from general 
septicsemia resulting after subcutaneous, intra- 
pleural, intraperitoneal or intravenous inoculation 
of a virulent culture, in from twelve hours to two 
or three days, according to the dose employed. A 
very small dose of a highly virulent culture or the 
inoculation with an attenuated virus results in 
purulent infiltration of the infected tissues, which 
either spreads extensively and leads to general in- 
fection and death, or is limited in area, producing an 
eschar, after which recovery ensues. In fatal cases, 
identical lesions arc produced by all forms of in- 
oculation, and consist in sero-fibrinous or sero- 
purulent exudation into the serous cavities, varying 
in amount from a few drops to 8 or loc.c., and 
teeming with typhoid -bacilli ; haemorrhagic enlarge- 
ment of the spleen, which may be almost black in 
colour ; injection of the intestinal vessels, with in- 
creased mucous secretion ; and tumefaction of 
Peyer’s patches; and hcemonhagic infiltration of 
the adrenals and, to a less extent, of the kidneys. 
The bacilli can be demonstrated in these organs, 
though in progressively smaller numbers, in the 
order named. The heart-blood also contains the 
bacilli, but in very small numbers. Similar ana- 
tomical lesions are noted when death follows the 
subcutaneous injection of virulent toxins obtained 
from bouillon-cultivations of the Bacillus typhosus. 

Anatomical Characters and Pathology. - p 
Special interest attaches to the structural lesions 
which take place in typhoid fever, as they are 
closely associated with the symptoms, ana are 
accountable for many of the complications which 
occur. The relation of the intestinal lesions to the 
febrile process has been differently interpreted. 
They have been considered, on the one hand, as 
the focus in which the morbid germs multiply, and 
from which the blood is infected ; and, on the 
other, the primary change has been supposed to 
take plac6 in the blood, the lesions being secondary 
to this, like the pustules in small-pox. In fatal 
cases local congestions and Inflammations are met 
with in the lun^^s and other orcans, but the special 
and characteristic lesions are mose taking plaee in 
the intestines and mesenteric glands. The intes- 
tinal mucous membrane of the ileum gererally 
presents the appearances of acute catarrh ; but thu 
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chief seat of the morbid changes is Fever’s patches, 
and the changes consist in a gradual mfiltration of 
the glands here crowded together, followed by 
ulceration. The process is divisible into three 
stages—of tnfiltratton^ ulceratton, and separatum 
or resolution, each of which may be said, speaking 
roughly, to occupy a week. In the first, that of 
infiltration, the glands of Peyer’s patches are 
swollen and distended by a leucocytic exudation 
The entire patch is thickened and raised above the 
level of the surrounding mucous membrane ; has a 
reddish, or fawn, or grey colour, according to the 
intensity and stage of the infiammation, and an 
irregular surface , is firm to the touch ; and opaque 
when the intestine is held up to the light, often 
showing through the peritoneal covering. 

The patches are attacked successively from below 
upwards ; and as they are largest and most numerous 
at the lower end of the ileum near the ileo-csecal 
valve, It IS here that the lesions are most extensive 
and most advanced. 

In about a week the follicles begin to ulcerate, 
or, as It IS sometimes said, burst. This marks the 
beginning of the second stage. As it pr<^esses, 
the minute ulcerations extend and co^esce, the 
patch having first a worm-eaten appearance, and 
later becoming one large ulcer, wmch may be 
superficial or deep ; in very severe cases the patches 
slough and fall off as a whole, a deep Ime of demar- 
cation forming round them. At this period they 
are stained with bile, or when gangrenous are 
almost black. 

During the third week in mild cases a sort of 
resolution may occur, the infiltrated material being 
broken down and absorbed , and this change pro- 
liably takes place in patches high up in the ileum 
when in those lower down there is ulcerative 
destruction. For the most part this stage is occu- 
pied by the separation by ulceration or sloughing of 
the affected patches, and an ulcer is left of corre- 
sponding size and shape. Of course, as the patches 
run longitudinally, along the aspect of the bowel 
away from the mesenteric attachment, the ulcers 
also have their long diameter in the same direction 
The superficial layer only of the mucous membrane 
may be ulcerated, or its entire thickness may be 
destroyed ; and where there has been necrosis of a 
patch as a whole, the muscular coat may be imph- 
cated, and even in some cases the pentoneal 
covering When the muscular fibres axe laid bare, 
and especiallv when they are partially destroyed, 
the base of the ulcer will have a shready appear- 
ance. Large vessels may be opened, giving nse to 
haemorrhage ; or perforation of the mtesUne may 
take place from necrosis of the serous coat, near 
the centre of the ulcer, and a perforation formed in 
this way will usually be large. 

At the end of the third week the separation of 
the diseased patches will be completea, and the 
ulcerations left be^m to granulate. There is for 
some time a liability to h%morrhi^e from erosion 
of vessels, and perforation may still occur, the 
apertures now, however, being as a rule minute. 
Unless perforation has b^n preceded by adhesion 
to some neighbouring coil of intestine, which may 
possibly be the case at this period, the escape of 
gas and extravasation of liquid foral matter will 
set up general pentonitis, which is almost always 
fiital. The time required for complete healing 
the ulcers vanes. 

Besides the large ulcers formed in the patches of 


Peyer, it is not uncommon to find smaU circular 
ulcerations scattered over the mucous membrane, 
and at times minute disseminated ulcers constitute 
the predominant lesion, Peyer’s patches being 
absent, or, if present, little affected. The large 
intestine is usually h^thy or nearly so, the ileo- 
csecal valve forming a sharp demarcation between 
healthy and diseased mucous membrane, but in some 
cases there are numerous small ulcerations in the 
caecum and colon. 

The changes in the mesentcnc glands are secon- 
dary to those in the mtestuml mucous membrane. 
The glands are enlarged, firm, pmk or fewn- 
coloured, and present on section a corouscular 
infiltration like that affecting the agminated glands. 
Later, they become paler and softer, and may 
gradually return to a normal ccmdition, or may 
undergo caseation Ulcerations, superficial or deep, 
are not uncommonly present m the larynx. 

The spleen is almost always much enlarged, dark 
in colour, and soft 

Granular degeneration of the gland-cells of the 
liver and kidneys, of the muscular fibres of the 
heart, and of the voluntary muscles generally, is a 
constant morbid change. It is due to the prolonged 
high temperature and the associated toxaemia, and 
IS proportionate to the seventy and duration of the 
fever ; when it reaches an advanced stage, it may be 
the cause of fatal syncope from failure of the heart. 

Symptoms —The penod of mcubcUum of typhmd 
fever is not definitely known There is great 
difficulty in fixing it, as the date of exposure to the 
poison can rarely be exactly ascertained, and the 
onset of the attack is usually insidious. It is 
certain, however, that the incubation-penod is long, 
probably in most cases from fourteen to twenty-one 
days Cases are met with from time to time which 
suggest that the poison may reside m the system for 
an indefinite penod until the resistance is lowered 
by a chill, or an attack of infiuenza, or by great 
fatigue On the other hand, instances are on record 
in which the disease appears to have cenne on 
immediately after exposure to powerful emanadons 
from sewers which have burst, or have been opened 
on account of obstruction, but they are quite ex- 
ceptional The incubation is not attended by 
marked symptoms ; sometimes the appetite Ms off, 
the tongue oecomes funed, and there is headache 
or depression ; but, as a rule, the padent is not 
debarred from his avocation, and there may be no 
complaint of any kind. 

Invasion —The mvasion is almost always in- 
sidious. Occasionally severe headache sets in 
suddenly, with defvession, muscular weakness, 
general pains, and chilliness almost amoundng to 
ngor ; but, as a rule, the patient at first reels 
simf^y out of sorts, loses appetite, and is indisposed 
for his usual wtM'k or for exertion of any Idi^ 
Epistaxis IS not uncommon. The h e ad ach e in- 
creases ; the prostraUon becomes greater ; sensa- 
tions of cold down the back, alterimting arWh heat 
and slight flushing, come on at intervals - At this 
point medical advice is usually sought, when the 
patient, giving the above histoiy, wiu be found to 
present tire ordinary indications o( the fobiile state 
—the pulse will be increased in frequency, the 
temperature raised, and the tongue wUl rave a 
whitish or yellow coat, thick or thin indiStodnt 
cases. The bowels may be confined or related; 
the urine high-coloured and dUnhdshitd in quantity, 
or so far apparently normal 
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In endeavouring at this early period to decide 
whether the case is one of enteric fever, the first 
thing to be done is to exclude local inflammation 
as a cause of the pyrexia. Among the positive 
indications the appearance of the patient is often a 
guide; he may look more heavy and oppressed 
than is accounted for by the temperature or the 
duration of the illness, and may be more prostrate. 
The tongue, as a rule, is not thickly coated, and 
the fur does not extend quite to the margins or tip, 
which even now may be unduly red. The abdomen 
may be tumid, and there may be some tenderness 
over the right iliac fossa, but the absence of these 
symptoms does not exclude enteric fever. The 
recurrence two or three times of slight epistaxis 
during the first few days of a febrile attack would 
increase the presumption of the disease being 
typhoid fever. The temperature, however, if it is 
watched fircm the first, affords the most conclusive 
early evidence of the disease ; it rises with remark- 
able regularity from day to day, and is from one to 
two d^ees higher in the evening than in the 
mornii^ ; the appearance of the temperature-chart 
recording morning and evening observations is 
highly characteristic, and may, indeed, almost be 
called diagnostic. The opportunity of watching 
this gradi^ rise, however, is often wanting ; but 
if, on the third or fourth day of an illness, without 
obvious local cause we find a temperature of 103® 
or 104® F., and especially if the evening rise and 
morning fall axe marked, the probabilities are that 
the case is one of enteric fevei. 

As has been stated, the fever is of long duration, 
lasting from twenty-one to thirty days on an average, 
and probably the clearest idea of the course and 
progress of the disease will be conveyed by a brief 
description of the condition of the patient week by 
week, during a fairly severe attack. 

At the end of the first week the temperature will 
have reached the level, whatever that may be, 
which will be maintained, in the absence of com- 
plications, throughout the dominant stage of the 
disease — 103®, 104®, or 105® F. in the evening, 
1® or 1^® F. lower in the morning ; in mild cases 
it may not be more than 102® F. when highest. 
The fever is now well-established, and all its 
characteristic features will be more or less pro- 
nounced. The initial headache will in most cases 
have disappeared ; the patient lies on the back or 
on either side ; the face is flushed, often presenting 
a bright patch on the cheeks, rarely dusky ; the 
expression is good, though usually suggestive of the 
diseaiK; the eyes are bright and observant; the 
skin is more or less hot, usually dry, but often 
moist at some period of the day. The pulse is 
frequent, 80, 100, or 120— short, large, and very 
often dicrotic. A short cough is common ; and a 
scattered sibilus, heard on auscultating the lungs, 
is so frequent as to constitute a feature of the 
disease. The tongue will be moist, with a white 
or yellowish fur thinning off towards the edges and 
tip ; the margins are red, and a red triangle invades 
the dorsum at the tip. The abdomen will be 
more or less tumid ; and on pressure tenderness 
may be elicited in the right iliac fossa, and 
Idling of liquid and gas may be felt in the intes- 
tine. It is to be understood that thejgurgling is 
an incident attendant on diarrhoea, and is absent in 
cases where there is constipation. The spleen may 
sometimes be felt below the ribs, and when not 
palpable in the left hypochondrium may give an 


enlarged area of dulneas on percussion, but it will 
not yet have reached its full size. The character- 
istic spots may occasionally be found, but though 
they have been seen as early as the fourth or fifth 
day, they do not usually come out till after a week 
or more of fever. The bowels will mostly act 
loosely, and sometimes frequently, so that there is 
diarrhoea. The urine will be high-coloured and 
generally turbid ; it not infrequently shows a trace 
of albumin and may contain an appreciable amount. 
It will not respond to Ehrlich’s test. The motions 
will have a powerful and offensive peculiar odour ; 
they will be copious, liquid, rather pale, yellowish 
or drab in colour, with flocculi. A familiar descrip- 
tive comparison is to * pea -soup. ’ The blood should 
be periodically examined for the Widal reaction. 
Serum- Reactions. 

A week later— that is, on the fourteenth or 
fifteenth day — the disease will have told obviously 
upon the patient. He will lie mostly on his back, 
and little on his side. The face, still flushed, 
and presenting often the red patches on the cheeks, 
will b^n to look worn and thin ; the eyes, still 
bright, will be less observant. The aspect and 
expression of the countenance are so characteristic 
as to be at once recognised by an experienced ob- 
server. The hand may be unsteady when held out, 
and there may be slight twitchings of the lips. 
There may be restlessness or even sleeplessness, and 
very often delirium. It has been stated that delirium 
mostly sets in about the twelfth day, but the time 
varies greatly. At first the patient is confused on 
waking from sleep, does not quite know where he 
is, and appears to have been dreaming, but soon 
collects himself ; later he fails to shake off the con- 
fusion of thought, and he may talk incoherently, 
— may ramble, in fact, as it is said. At this period 
the delirium does not go beyond slight rambling, 
and it is rarely violent at any stage. In severe 
cases there may be retention of urine. 

The pulse will be more frequent, still less full, 
weaker ; dicrotism is rarely well-marked. The 
lungs will not have undergone much change ; the 
sibilant sounds may be more numerous. 

The tongue will be more characteristic ; the fur 
will be represented by a thin yellow or brownish 
streak down the centre, while the tip and edges will 
be red and angry. There will be a tendency to 
dryness, and generally the entire tongue looks 
shrunken and pointed. p. 1723. 

The abdomen will be larger and more tense, and 
the tenderness and gurgling in the right iliac fossa 
more marked ; the spleen will be larger. Now the 
eruption may be expected to present itself, if at all ; 
but it must be remembered that it is absent in a 
considerable proportion of cases — a proportion esti- 
mated by some observers at 30 per cent. The 
eruption consists of small pink spots, about the 
size of a pin’s head, slightly raised and pointed, 
well-defined, and disappearing on pressure, or when 
the skin is stretched, to reappear when the pressure 
is withdrawn. They are usually few in number, 
and are distributed irregularly over the abdomen 
and chest ; hut sometimes they are very profuse, the 
number having no relation whatever to the severity 
or character of the attack. The spots do not all 
come out at once, but in successive crops till the 
end of the fever ; the duration of indiviaual spots, 
as observed by surrounding them with a ring of ink 
and dating tnem, being about four days. It has 
been recommend^ that the back should be searched 
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for spots, but conclusions from eruption found here 
only would be untrustworthy, as the back is seldom 
free from spots, and there is nothing very peculiar 
in the 'spots of typhoid fever to distinguisn them 
from others. 

If the case is characterised by diarrhoea, it is 
usually at this period that it begins to be most 
troublesome ; the stools have the appearances 
already described ^ 

The temperature mil be maintained at about the 
same height as at the end of the first week, but not 
uncommonly there is about this time a deceptive 
remission of fever, and it is perhaps worthy of 
remark that the active ulceration is now coming to 
an end The fever which persists after this period 
has indeed been attributed to septic absorption from 
the intestinal ulcers— with doubtful iustice, however 

It IS from the latter part of the second week 
onward that complications, both local, such as 
haemorrhage or perforation from ulceration and sepa- 
ration of sloughs, and general, such as pneumonia, 
are to be apprehended. 

The end of the third week finds the sufferer at 
his worst If he is now able to turn in bed and to 
he on either side, and if other symptoms correspond 
with this indication of power, the case is ftivourable 
In a severe attack he will he on his back, and 
probably tend to slip down in bed The face may 
oe either pale or dusky j its look will be that of 
prostration The patient is mostly very deaf, often 
dull of apprehension, so that he is with difficulty 
made to put out his tongue, and when it is protruded 
he may keep it in this position when told to with- 
draw It ; he may be halt unconscious, or in the con- 
dition of coma- vigil, a stuporous sleep with the eyes 
half open ; or he may be restless, with muttering 
delirium, jacking at imaginary objects in the air, or 
at the bedclothes. Sometimes the slightest pressure 
on any part of the body appears to give pain, or the 
patient may start in great alarm when spoken to 
The body will be emaciated ; the skin tmn, pale, 
dry, and harsh , the muscles wasted ; the tendons 
starting up, from sudden irregular muscular con- 
tractions {subsultus fendtnum) when the limbs are 
at rest, while attempted movements are attended 
by jactitation and tremors ; the lips tremble when 
the patient speaks, and the tongue twitches when 
protruded A tap with the end of the finger on the 
pectoral muscle will cause a small swelling to rise 
on the spot — the so-called ‘ myoidema,* due to con- 
traction of the degenerated fibres ; it lasts for 
twenty or thirty seconds. The tongue is shrivelled, 
brown or even black, destitute of true epithelium, 
or dry and shiny, or coated with sticky slime or 
with black sordes. Sometimes it cannot be pro- 
truded at all. The roof of the mouth will be 
similarly coated ; and there will be sordes on the 
teeth, and perhajps on the lips. 

The pulse will be small, soft, extremely weak, 
often very frequent — 130 or upwards per minute in 
bad cases ; the beats run into each other, and are 
not distinct, giving an undulatory sphy^op;raphic 
trace. The heart is extremely weat • the impulse 
absent, or a mere tap ; the nrst sound short and 
feeble, or altc^ether extinguished. The lungs ex- 
hibit evidence of hypostatic congestion, impairment 
of resonance, and imperfect entry of air all over the 
posterior aspect of one or both sides of the chest 

The abdomen will usually be distended ; spots 
may be present and continue to come out. There 
may or may not ba diarrhoea. The stools may be 
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passed unconsciously ; and there may be retention, 
or incontinence, of urine. Bedsores often form 
rapidly, unless the nursing is both careful and 
skilful. 

A tendency to recovery is usually indicated 
improvement in the temperature, pulse, tongue, and 
abdomen. The temperature gradually falb, Imt at 
first this is shown chiefly by the increasing morning 
remissions, giving a greater difference between the 
morning and evening temperatures, and showing 
on the chart greater zigzags ; the evening tempera- 
ture then begins to fall day by day. The pulse 
becomes less frequent, and more full and distinct ; 
the tongue gradually cleans, beginning at the 
margins , the abdomen subsides, the diarrhoea 
ceases , and strength returns little by little In 
fatal cases the mode of death, when not due to 
some complication, may be by asthenia, or more 
frequently by coma and asthenia combined ; hyper- 
pyrexia IS not uncommon as a phenomenon of the 
moribund condition , and, as the heart fails, hypo- 
static congestion of the lungs is usually very 
marked. 

Relapses — Relapse is very common in enteric 
fever It usually occurs about ten days after the 
subsidence of the temperature in the pnmary 
attack, and is sometimes attributed to prenmture 
administration of solid food, but more commonly 
has no such cause. A true relapse is not merely a 
recurrence of pyrexia, but a return of all the pheno- 
mena of the fever. Fresh Peyer’s patches arc 
attacked, and there is frequently a fresh outbreak of 
the spots at about the same TOriod after the initial 
symptoms, or often earlier. The relapse, however, 
IS rarely as long as the original fever ; very com- 
monly, indeed, the third stage, that of so-called 
infective or pysemic fever, is wanting , and when 
this IS so. It IS probable that there is no ulceration 
of the intestinal glands Fortunately, also, it is not 
so often fatal as might be expected, seeing that the 
patient is reduced by the first attack. A second or 
a third relapse may take place ; the writer has even 
indeed seen a fourth, the patient recovering and 
surviving five distinct attacks of fever, each of 
which was severe No satisfactory explanation of 
the relapse of typhoid fever has been given It has 
been said that there is a re-infection of the subject 
by poison lodged in the mesenteric glands , but it 
IS not easy to understand why he should be suscep- 
tible to the influence of the poison from this source, 
when for the most part the susceptibihty to the 
disease is exhausted by an attack. 

Special Symptoms and Complications. — 
These are so numerous and vaned that it has been 
thought better to desenbe them separately, rather 
than to interrupt the account of the fever. 

Hamorrhagt — This occurs in about 6 or 8 per 
cent of the cases. It may come on as early as the 
tenth day, but more commonly it is between the 
fourteenth and twenty-fourth aa^, and In the later 
rather than the earlier part of this period \ bl#«|ii:^ 
may be provoked by imprudence in diet, Or by 
exertion later still. The hemorrhage is due to tm 
erosion of some vessel dunng the ulceration of 
Peyer’s patches, without i^ective plugging by 
fibrin, or to vessels being Imd open by the detach* 
ment of a slough. The quantity of blood lost, mod 
the rate at which it is poured out, vaiygready. 
Sometimes the fact of miemorrhage haidng taken 
place is only known by the stools being b|i^, 
sticky, and offensive. At other tildes the tdoodli 
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discharged in large clots, or it may be extravasated 
so rapidly that it is liquid and red, not having had 
time to b^ome blackened and coagulated by the intes- 
tinal contents or secretions. When the haemorrhage 
is considerable, the patient is rendered pale and 
pulseless. The temperature always falls, and not 
infrequently the loss of blood can be recognised 
before it appears in the stools by this fall of 
temperature, and by the pulse and general appear- 
ance of the patient. Confirmatory evidence may be 
obtained by careful examination of the csecum and 
ascending colon : there will be diminished resonance 
and the colon will feel heavy when lifted from the 
loin. It is said that severe and persistent headache 
early in the attack is often followed by hsemorrhage 
in a later stage. 

This comrfication b always a source of anxiety, 
and often exhausts the strength of the sufferer ; but 
it is not by any means necessarily fatal. In many 
cases, indeed, the occurrence of considerable 
haemorrhage marks the setting in of improvement ; 
the temperature which falls on account of the loss 
of blood does not rise again ; the patient becomes 
clearer and less heavy and oppressed ; the tongue 
cleans ; and all unfavourable symptoms gradually 
subside. 

This, like haemonhage, may occur 
early, or at a late period ; when early it is due to 
the entire thickness of the intestinal wall being im- 
plicated in the necrosis of the Peyer’s patch, and 
the perforation may then be large. Later, at the 
end of the third week or afterwards, the perforation 
results from ulceration, and is often very minute. 
Unless adhesive inflammation at once glues the 
affected point to a neighbouring coil of intestine or 
to the aMominal wall, there is extravasation of in- 
testinal gases and liquid into the peritoneal cavity, 
producing general and usually fetal peritonitis. 

It might be expected that this occurrence would 
give rise to severe pain, but very often there is 
neither pain nor tenderness. The abdomen, how- 
ever, rapidly becomes distended, often to an extreme 
degree; its walls are absolutely motionless in re- 
spiration ; and on the application of the hand and 
making pressure, there is not only tension but 
resistance of a peculiar kind, which is highly 
characteristic. With the local symptoms there are 
evidences of shock : great anxiety of countenance, 
which may be flushed and beaded with perspiration, 
or pallid and livid; extreme frequency of pulse, 
often 140, 160, or 200, which is small and weak ; 
and very great frequency of respiration. The 
respiratory distress is so marked that, in some 
instances which the writer has been called to see, 
the perforation had been overlooked, and the 
condition attributed to some lung-complication. 

PerUmitis, — Peritonitis, without antecedent 
perforation, is an occasional complication of typhoid 
fever. It differs firom the pentonitb caum by 
perforation in the more gradual onset, and in the 
less urgent character both of local signs and general 
•yi^toms— of the latter especially. 

Tympanites . — Great dbtension of the abdomen 
by flatus b not uncommon in the course of typhoid 
fever, coming on independently of pentonitb or 
perforation. ^ Most frequently it gradually appears 
late in the disease, together with other symptoms of 
prostration of the nervous ^tem, but it may set in 
almifi^y within the first week, and it it then pro- 
gnc^c of an early fatal issue. Simple tympanites 
IS dbtingabhed firom peiitonitic dbtension oy tibe 


difference in the feel to the hand ; but chiefly by 
the fact that the respiratory movements of the 
abdomen are not suppressed, though, of course, 
impeded. Absence of pain is so common in the 
peritonitis of typhoid fever, that it is no criterion 
by which to distinguish inflammation from tym- 
panitic dbtension. See p. 1763. 

Diarrhcea.—A& has been stated, the bowels are 
usually loose in typhoid few- Not infrequently 
this looseness becomes excessive, and is thus a cause 
of exhaustion and a source of danger. Unless there 
is blood in them, the stools are more liquid, fre- 
quent, and copious, but not otherwise different 
from the usual typhoid motions. They may con- 
tain curds of undigested milk. 

Albuminuria . — Albuminuria is not uncommon 
as a complication of typhoid fever, and it may be ac- 
companira by convulsions, though it is by no means 
so dangerous as in typhus. The albuminuria may 
be the effect of the poison or of the fever- processes 
on the blood, or it may indicate nephritis. In the 
former case, which is much more common, the 
urine does not differ in appearance from this secre- 
tion as usually seen at the stage of the disease at 
which it is present, and the albumen is only detected 
by examination ; in the latter, the urine will be 
scanty and dark-coloured, as in desquamative ne- 
phritis when it is not a complication of typhoid 
fever. 

Pneumonia . — Inflammation of the lung may 
come on early or late in the course of typhoid 
fever. When early, it b usually a lobar croupous 
pneumonia, not differing greatly from ordinary 

neumonia; in the later stages it is often a com- 

Ination of lobular catanh with hypostatic consoli- 
dation. The symptoms are not marked. The 
temperature rises or b more sustained ; there b 
increased frequency of the pulse and respiration, 
and perhaps obvious respiratory distress ; the face 
may be flushed or anxious. As a rule, there b 
little or no cough or expectoration. Examination, 
when practicable, reveals the ordinary physical 
signs. 

Pulmonary Gan^ene . — Gangrene of the lung 
may occur from obstruction of branches of the pul- 
monary artery by fibrinous coagula carried from the 
heart. 

Pleurisy . — Pleurisy is occasionally met with as 
a complication of typhoid fever. It does not give 
rise to much pain, and may easily be overlooked, 
the condition of the patient precluding careful ex- 
amination. 

Venous Thrombosis , — Thrombosis may be either 
a complication or a sequel of typhoid fever. It 
arises firom the languid state of the circulation, and 
from the condition of the blood, which is liable to 
coagulate. The femoral vein and its branches are 
the vesseb most commonly obstructed, the throm- 
bosis usually beginning in the small deep-seated 
branches and extending to the larger trunks, so 
that there may be deep-seated pain and tenderness 
in the calf or in the gluteal region for a day or two 
before the large vein is affects. Thrombosb gives 
rise to pain and swelling of the limb, with some 
oedema, and the vein can usually be felt as a solid 
cord ; there is a new access of pyrexia, especially 
if convaleKcnce has already set in. 

Embolism , — Embolbm by plugs of fibrin depo- 
rited in the heart, and subs^uently launched into 
the arteri^ may occur in any put of the body. 
Hemiplegia may happen from thb cause in the 
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course of typhoid fever ; or occasionally, but very 
rarely, gangrene of part of a limb. 

Farotttts . — Parotid abscess is less common in 
typhoid than in typhus fever, and when present is 
usually due to secondary infection of the gland 
the ordinary j^ogenic cocci, although occasionally 
the organism responsible for the pus-formation is 
undoubtedly the typhoid-bacillus j nut it may occur 
in very severe cases, and is then an additional source 
of danger. 

Baldness, neuritis, epididymitis, cystitis, perios- 
titis, and penchondritis may occasionally accompany 
or follow typhoid fever. These conditions are 
described elsewhere. 

Sequelea.—Entenc fever always leaves the 
patient weak, and the debility lasts long This is 
due not merely to the waste of tissue by the pro- 
tracted fever, but to the fact that the intestinal and 
mesenteric lesions interfere with absorption of 
nutrient matenal. In some cases the patient never 
recovers strength, but gradually becomes emaciated, 
and dies from asthenia or from some intercurrent 
attack. Occasionally the ulcerations do not heal, 
and they may prove fatal after the lapse of a con- 
siderable time Phthisis, agam, may be started by 
an attack of typhoid fever, usually, but not in- 
variably, in an individual predisposed to the disease. 
Insanity is another occasional sequel, the most 
common form of mental derangement is melan- 
cholia, but there may be acute mania It may 
come on almost immediately, the patient never 
appearing quite to recover his faculties after the 
stupor of a severe attack , or it may develop itself 
at an early or late stage of convalescence, or not 
till a still later period 

Varieties — Typhoid fever runs a very vaned 
course, and different epidemics may be characterised 
by special features as well as by differences in the 
degree of seventy The state of health or general 
condition of the individual or of the community may 
have an important influence in respect of this, but 
just as the virulence of the bacillus may be inten- 
sified or moderated m the laboratory, so it may be 
modifled by climatic and other influences. The 
typhoid fever of this country, of the continent of 
India, and of Africa, may thus come to present 
important clinical diversities. To complete the 
account of typhoid fever, some of the pnncipal de- 
viations from the ordinary course and type of the 
disease must be enumerated ; and in the nrst place 
It must be understood that, both in individual cases 
and in entire epidemics, typhoid fever may run its 
course without rise of temperature, the character- 
istic lesions bein^ found affer death. Again, there 
is sometimes so little general depression gf stren^h 
that the sufferer may walk about, and carry on his 
usual avocations up to a late period of the attack. 
The term tyfhus ambukuis^ or antbuUtortus^ has 
been applied to such cases. The writer has known 
several instances m which patients have wcUktd 
into the London Fever Hosiutal with perforation. 

Infantile Remittent Fever. —Infantile re- 
mittent fever is so called from the remissions often 
observed in typhoid fever affecting young children. 
Ko special description is necessary, the disease pur- 
suing much the same coarse in dmdren as in adults, 
only with greater fluctuations. Spots are less fre- 
quently seen. 

Tyi^old Fever with Oonetipatlon.— This 
really constitutes a distinct vwitty, ths constipation 
persisting throughout, and not mottly lasting for a 


few days and then giving place to dianhoea. It is 
a difficult form of the disease to deal with, and is 
often followed relme. 

Bllloue Fever {Aivrt dtiieuse)*-^T)m is re- 
cognised as a special form of tjrphoid fever by 
French observers, and deservedly so. The cha- 
racteristic feature is frequent, sometimes almost 
incessant, vomiting of liquid contaming bile, both 
after food and when no food has been taken. 
Severe headache often persists throughout the 
attack. The temperature does not, as a rule, rise 
high, and it fluctuates much ; the ^e is pale and 
anxious ; the pulse is frequent and very weak ; the 
tongue is usually coated, and may be white or 
yellow. It IS a very dangerous form of the disease, 
and may end ftitally in ten or fourteen days by 
simple asthenia, without delinum or comatose 
symptoms 

Typhoid Fever with Meningitis.— True 
meningitis sometimes, though rarely, occurs at an 
early period of typhoid fever, and is attended by 
pam m the head, excitement, which may be mania- 
cal in character, or violent dehnum. 

Abortive Typhoid. — This is sometimes de- 
senbed as * fourteen-day fever.’ After well-marked 
symptoms of the attack, the temperature is not 
maintained, but gradually subsides. Such cases 
are mostly set down as common continued fever, or 
febricula. See Febricula. 

Diagnosis. — A well-marked case of entenc 
fever at the height of the disease is easily recog- 
nised by the aspect of the patient, and by the sym- 
ptoms already described . the r^ tip and edges 
of the tongue, the tumid abdomen, the enlar^ 
spleen, the rose spots, and the character of the 
stools. In the early stage, however, it is often 
necessary to suspend the jud^ent for a day or two, 
and there may be difficulty in forming a definite 
opinion for a much longer period The diseases which 
have most frequently been taken for typhoid fever 
are tubercular meningitis, acute pulmonary tuber- 
culosis, and gastro-intestinal catanh ; typhhtis, 
catarrhal pneumonia and other acute affections of 
the lungs, glanders, pysemia, and ulcerative endo- 
carditis, have also from time to time been con- 
founded with It On the other hand, typhoid fever 
may possibly betaken for one of these affections, or 
may more easily be masked by some complication^ 
such as pneumonia or pentonitis. What is most 
liable to happen is, that it may be entirely ov^- 
looked. 

The insidious onset of typhoid fever is very cha- 
racteristic; and, as has been said before, the 
thermometnc chart of the first four days, showing a 
rise day by day with the morning remissions, might 
of Itself suggest the diagnos^ But oocasionaUy the 
invasion is abrupt, or there is some pulmonary com- 
plication at the outset, which raises the imtud tem- 
perature, so that It would be unsafe to rely too 
impliatly on the temperature. The first thii» to 
be done in establishing a diagnosis of enteric fever 
w to exclude local inflammation as a cause of the 
felmle condition, which will be effected by pliydcal 
examination and other means. It must not be 
forgotten during this mvestigation that in pneu- 
monia the oonswdation may not occur for thim or 
four days. When there is doubt, enistaxls will be 
evidence in fevour of, herpea kmlalit anlasb 
■och a diagnosia, though herpea may httSSk out 
when there has been a rigw. Ttfe p fe M wnp- 
tion of typhoid fever arrived at by encinwiig Iocm 
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inflammation and other acute diseases will soon be 
strengthened by the appearance of corroborative 
indications which we n^ not again specify, or be 
overthrown by their continued absence. 

As re^ds the particular diseases enumerated as 
those with which it is specially liable to be con* 
founded — in tubercular meningitis the temperature 
is not usually so high as in typhoid fever, the pulse 
is at first not very Sequent, and is often hesitating, 
while it almost always presents the condition of 
tension in the early stage when the confusion is 
liable to occur, thus contrasting with the soft short 
pulse of fever. There are usually, but not con- 
stantly, headache and vomiting early in the attack, 
the bowels are mostly confined, and the abdominal 
wall is retracted. Squint, inequality of the pupils, 
or double optic neuritis, would be unmistakable 
indications of meningitis. In acute pulmonary 
tuberculosis there is more cough ; and although at 
first there may be only scattered sibilant sounds, 
such as are heard in typhoid fever, these soon 
become more ab mdant, and other physical signs of 
the infiltration of the lungs are added, such as 
impairment of resonance, and imperfect entry of 
air. The temperature also is usually more sustained. 
Gastro-intestinal catarrh in children is sometimes 
attended by so much febrile disturbance as to give 
rise to a suspicion, or even a diagnosis, of typhoid 
fever, especially as the abdomen is tumid, and 
there may be diarrhoea; overfeeding with milk 
may keep up the appearance of fever for some time. 
There are, however, intermissions and variations 
which, when carefully noted, are found to be incon- 
sistent with continued fever; the tongue is more 
thickly and coarsely coated ; and the stools, though 
they may be pale from undigested milk, have not 
the typhoid character. In typhlitis there is more 
local j^in and tenderness, and a lower temperature ; 
and the symptoms set in more abruptly, vomiting 
being common. It is unnecessary to enter upon 
the ^tincdon between typhoid fever and the other 
diseases mentioned ; for the most part a few days 
will clear up any uncertainly or confusion. 

As a matter of fact, errors rarely arise, when it is 
deliberately consider^ whether a given case is or 
is not one of typhoid fever. The danger is that 
the idea of fever may not be entertained at all, its 
symptoms being attributed to some slight local 
ailment Or there is pneumonia or peritonitis as 
a complication, when the patient first comes under 
observation, which is not very uncommon among 
the poor or in hospital practice. The possibility, 
therefore, that tyji^oid fever may underlie an acute 
local affection should always be Iwme in mind, and 
when the desired crisis does not come on in pneu- 
monia, or if in peritonitis the general symptoms are 
not altogether those of inflammation of the peri- 
toneum, indications of enteric fever should be 
carefully looked for. When, again, a patient com- 
plaining only of some functional derangement, or 
of weakness and loss of appetite, has a look of 
illness and prostration which is disproportionate to 
the assigned cause, enteric fever should be sus- 
pected. 

There is often great difficulty in distinguishing 
infantiU remittent fever from tubercular meningitis 
on the one hand, and from gastric catarrh on the 
other. In gastric catairh the tongue is more loaded ; 
the temperature is less sustained and more irregular ; 
e^mstipation is more common than diarrhoea ; ana 
the evacuations, whether solid or liquid, have not 


the specific characters, but consist more oi undi- 
gestea food. In meningitis there will usually be 
purposeless vomitin|;, but not always ; the tem- 
perature is not so high ; the pulse is often slow or 
irregular, and the respiration shallow and sighing ; 
the abdomen is not distended, and ma^ be re- 
tracted ; the bowels are confined. A squint would 
at once confirm suspicions of meningitis. Ehrlich’s 
urinary test ‘ and the Widal reaction in the blood 
will often aid in the formation of a definite dia- 
gnosis, and these examinations should never be 
omitted, although the responses are not absolutely 
conclusive. Clumping of the bacilli may take 
place as the result of an antecedent attack, and the 
writer has seen a characteristic Ehrlich reaction in 
a case of septicaemia with abscesses. 

Prognosis. — It is never safe to speak confidently 
of the recovery of a case of typhoid fever, in view 
of the complications which may arise ; but the 
prognosis is favourable or unfavourable, according 
to the antecedent condition of the patient, and to 
the severity of the attack, as estimated chiefly by 
the temperature. The mortality varies from IS to 
25 per cent. , but there may be epidemics in which 
it may be throughout lower or higher than the 
average here stated 

Children seldom die of typhoid fever, and in the 
young the attack is less likely to be severe, and 
there is a better chance of recovery even when it is. 
In debilitated subjects, and especially in persons 
addicted to alcohol, typhoid fever is always attended 
by danger ; even in a mild attack there may be 
failure of the heart, and pulmonary complications 
or thrombosis, which may prove fatal. Pregnancy also 
renders an attack dangerous {s^e p. 131 3). Apart 
from causes of anxiety in the general condition of the 
patient, and exception being made of cases in which 
the fever assumes the bilious type, attended by 
frequent vomiting of bile, headache, and prostration, 
and of the rare instances of meningitis as an early 
complication, the prognosis turns mainly on the 
temperature. If this is not more than 102*5° 
the evening at the end of the first week, there is 
very little danger ; on the other hand, if the evening 
temperature reaches 105° F., nearly half the cases 
prove fatal. When the temperature ranges high, 
It is of great importance to ascertain whether it is 
so for many consecutive hours, or only for a short 
period ; a heat of 104° F. sustained for a great part 
of the day is a more serious matter than a brief rise 
to 105° P'. On this account, and also because the 
maximum may be attained at different periods of 
the day, it is desirable that the temperature should 

' Ehrlich’s reaction or the diaJto-reaction depends upon the 
temporary presence (between the 5th and sand dajrs ), in the 
urine of typhoid patients, of a chromogen, which when 
treated with diazo-benzene-sulphonic acid and ammonia gives 
a characteristic colour-reaction. 

In applying this test, the sulphonic-acid reagent is prepared 
by mixing the two following stock solutions : 

1. Hydrochloric acia 5 c.cm., diluted with distilled 
water to looccm., and saturated with sulphanilic 
acid. 

a. Sodium nitrite, 0*5 per cent, aqueous solution, in 
the proportion of 40 parts of tne first to one part 
of the second. 

Two or three cubic centimet«’es of the suspected urine are 
added to an equal quantity of the sulphonic-acid reagent, in a 
narrow test-tube. Ammonia is then carefully run in so as to form 
a colourless zone above the mixture of urine and acid : this 
results in the formation of a more or less deeply coloured ring 
at the Junction of the two liquids. If new the contents of the 
tube are poured into a porcelain basin containing some water, 
the prodqaion of A saimoo-red colour will indiute a poaitive 
reaction ; a yellow or orange colour only being obtained when 
the result is negative. 
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be taken in serious cases every two or three hours, 
or even more frequently. In typhoid fever, as in 
other acute diseases, a contrast between the surface^ 
temperature and the tempemture of the blood, as 
revealed by the thermometer, is of unfavourable 
significance. If with high temperature there are 
indications of failure either in the nervous system 
or in the heart, the prognosis becomes serious ; a 
tendency to stupor or retention of unne early in the 
disuse IS a bad sign ; and acute tympanites at this 
period, indicating, as it does, paralysis of the 
muscular walls of the intestine, and presumably of 
the sympathetic nervous system, almost invanably 
points to a speedily fatal termination; the later 
gradual distension of the abdomen ranks with the 
unfavourable signs, but is often met with in cases 
which reco\er 

Unusual frequency of the pulse, marked dicro- 
tism early, and extreme weakness of the beat 
and compressibility of the vessel later, intimate 
danger, as does also an increasing frequency day by 
day towards the end of the third week When the 
beats run into each other, and the pulse is a mere 
flutter, the danger is immolate and extreme The 
sounds of the heart should be noted throughout the 
disease ; the first sound, as heard at the apex, tends 
to become, first, short and sharp, then weak, and 
it m^ altogether cease to be audible ; a good or 
bad first sound is of good or bad augury respec- 
tively A systolic apex-murmur is not uncommon, 
and occasionally a distinct presystolic murmur 
IS heard ; these murmurs have no great signi- 
ficance, and usually disappear as the patient re- 
covers 

Treatment — The principles on which the 
treatment of typhoid fever should be conducted are 
generally accepted and well understood Success 
depends greatly on their intelligent application to 
inaividual cases, and on careful attention to details 
at every stage of the disease. 

The patient should, if possible, be olaced in a 
large, airy, and well- ventilated room, tne windows 
and door of which should be more or less con- 
tinually open, according to the season and weather 
The b^ should not be too wide, and it should be 
approachable on both sides, so that the patient can 
be easily reached from either side; it should be 
firm, but comfortable. A feather- or flock-bed is 
very objectionable, on account of the hollow into 
which the patient sinks in it. When practicable, 
it is a great comfort to have two beds— one for day, 
the other for night. The covering should be light, 
but sufficient to protect the patient from changes in 
the external temperature ; eider-down quilting, or 
any material impervious to the insensible perspira- 
tion, should be forbidden; the under-surface of 
such TOverings will often be found quite damp, and 
exhaling an offensive odour. Conscientious, skil- 
ful, ana efficient nursing is of the utmost conse- 
quence; and that nothing may be overlooked, a 
record should be kept of the condition of the patient, 
of the food, stimulants, and medicines administered, 
and of the evacuations passed. 

The patient shoifld be sponged night and morn- 
ing with tepid water, to which a little vinegar, or 
eau-de-Colo^e, or permanganate of potassium may 
be added. The temperature of the water may 
va^, the feelings of the patierft being consulted, 
and the effects in prodttdng sleep and quiet noted. 
The hands and mee may be washed or bathed 
frequently, and the general sponging may be repeated 


at any time when it seems to be required owing to 
heat or restlessness. 

It is useful to habituate the patient to the use of 
the bed-pan firom the first. It is true that very oftra 
the chair or utensil is used throughout ; but in 
severe cases, or on the occurrence of h^orrhi^e, 
the sitting posture is dangerous, and indeed im- 
possible, and It may be most distressing to have to 
pass the excretions into the bed-pan for the first 
time under circumstances of extreme prostration; 
this may, indeed, destroy the patient’s chance of 
recovery. A disinfectant solution should be placed 
in the pan or other vessel into which the stools are 
received, and more should be added and left m 
contact with them before they are thrown away. 
The urine should also be carefully disinfected in a 
similar manner. Seg Disinfection. 

Perhaps the most important element in the treat- 
ment of typhoid fever is the regulation of the diet. 
This should be exclusively liquid, and the staple 
constituents will be milk, and beef-tea or broths of 
one kmd or another. It should be home in mind 
that these liquids are food, and not mere dnnks, 
and they should be given with strict regulanty. 
Two or three pints of milk, and a pmt or pint and 
a-half of bee^tea or the equivalent of broth of 
some kind will be about the quantity required fox 
twenty-four hours’ consumption in the first in- 
stance ; and it should be so divided that milk and 
beef- tea are given alternately about every three 
hours, judgment being exerci^ in waking up the 
patient if he is sleeping when food is due, or allow- 
ing him to sleep b^ond the hour. The great 
tendency now, on the part of the public, is to over- 
feed cases of fever When the patient asks for 
dnnk, milk is offered, and if it is iced or diluted 
with soda- or seltzer-water it is suffiaently grateful 
in quenching thirst to be accepted m quantity 
altogether b^ond the digestive powers; it then 
coagulates in masses, escapes solution by the gastnc 
and pancreatic juices, and passes down the intestine 
in heavy curds, which imtate the ulcerated surlhccs, 
besides producing other disturbances. It is in this 
way that milk has been discredited as an article 
of diet The wnteris experience is in accord with 
that of Parkes, who looked upon milk as the 
t^cal diet for entenc fever In later stara ol 
the disease it may be necessary to give nounabment 
more frequently, but the attention of the medical 
attendant will in most cases be required rather 
to moderate the amount of food given than to 
urge its administration ; it may, however, be found 
necessary to take precautions against neglect in this 
respect during the night In emergencies, con- 
centrated meat-extracts majr have to be given in 
teaspoonflils every few minutes. The patient 
should, of course, m allowed to dnnk flreeli^ cold 
water, toast-water, or an^ simple dnnk. The 
to the regulation of the diet— it ma^ almost be said 
to the management of the patient— is to be ioqad 
the careful inspection of the stools; the 
attendant ought to see every evacuation, or, at ally 
rate, one motion every day, supplementkig his own 
information by the report of a tiustwormy mose. 
When curds appear in the dejections, either low 
milk is taken, or too much at a time, or 
Its digestion is interfered vrith. If the paasge ol 
undigested milk is not remedied, there wiuoemn^ 
be mtulence, discomfort, and fBit1estatws>. jlsfiei 
tion of the temperature, and in most eases SiksaimL 
When, without error In the sm din ilt m dSit el the 
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milk, curd* appear in the stools, dilution with soda- 
or seltzer-water, or the addition of lime-water or bi- 
carbonate of s(^ium, may prevent premature and 
unduly firm coagulation ; or the admixture of 
arrowroot, barley-water, or gelatine may cause the 
cords to subdivided, and thus ensure their diges- 
tion, A more efficacious method, however, is to 
peptonise the milk {see Peptonised Food). In 
some cases beef-tea excites diarrhoea, and, given 
in excess, it will almost always have this effect. 
Chicken-broth should be substituted when beef-t^ 
disagrees, and it is often more grateful to the 
patient. 

As the fever subsides, eggs beaten up, or lightly 
boiled or poached, may be added to the dietary. 
In all cases the return to ordinary diet must be 
made with great caution, bearing in mind the fact 
that there may be intestinal ulcerations unhealed, 
and it should be a rule that no really solid food be 
given till the temperature has been normal for a week ; 
even at the end of this time it is not uncommon for 
the temperature to rise one or two d^rees, after a 
moderate amount of fish or meat with bread has 
been taken. These rules have been pronounced to 
be antiquated and the precautions unnecessary, and 
it is said that food of a semi-solid character may be 
given throughout the fever, and that the returning 
appetite may be at once gratified. The advantage 
claimed for this departure from the cautious ad- 
ministration of nourishment so long recommended 
is that the period of convalescence is shortened. It 
has yet to be seen how far any such advantage is 
real, and whether it may not be too dearly pur- 
chased. 

It is an unfortunate aggravation of the sufferings 
in typhoid fever that fruit, which is so grateful when 
the mouth is dry and parched, cannot be given 
freely, on account of its liability to excite diarrhcea ; 
but a few grapes may be permitted, care being 
taken that t& skins and seeds are not swallowed, 
and the effects being carefully watched. 

The question of stimulants is an important one. 
Here, a^n, the prepossession in the public mind is 
in the direction of almost indiscriminate administra- 
tion of alcohol, and the importimities of friends may 
have to be resisted. The amount of brandy or 
wine given must therefore be carefully checked and 
controlled. In a laiqge proportion of cases no 
alcohol is necessary from first to last ; it is scarcely 
ever required in the early stages of the disease, 
except perhaps in drunkards; and at no period 
should it be given as a matter of routine, or merely 
because the case is one of fever, but only to meet 
certain definite indications. These are mainly 
evidences of weakness of the heart, frequent, weak, 
and fluttering pulse, and weakness or absence of 
the first sound of the heart* When, as is usually 
the case, the tongue is also dry, and the teeth and 
lips are covered and the month lined with sordes, 
the indications for the use of stimulants are unmis- 
takable. The effects should be watched j when al- 
cohol does good the pulse becomes less frequent, and 

better strength and volume, and the tempersUure 
is usually lowered ; an imporUmt indication also is 
^at the odour of spirit is not detected in the breath. 
When very high temperature and other unfavour- 
able prognostic symptoms set in very early, 
stimulants may be given without waiting for the 
coodidons above-mentioned. Alcohol is again often 
re^diud at an adjunct to the treatment of fever 
by the ooM bath. The safest form of stimulant is 


brandy or whisky ; the quantity needed will vary 
greatly in different cases; in most two or three 
ounces in the twenty-four hours will be sufficient, 
in some ten or twelve ounces may be required. It 
is scarcely ever necessary or useful to go beyond 
this amount, and the ^ministration of alcohol 
should always be checked when it can be smelt in 
the breath. It should be given in divided doses in, 
or immediately after, the milk or beef-tea. 

It will be convenient to say here a word on the 
use of opium. Its employment in certain compli- 
cations — tympanites, peritonitis with or without 
perforation, haemorrhage, and excessive diarrhoea — 
will be described later; the question now is whether 
it is well to give it for the relief of sleeplessness and 
restlessness. In the writer’s opinion, when the 
restlessness is not so far allayed by cold or tepid 
sponging as to permit of sleep, it is of great ad- 
vantage to the patient to give ten or fifteen minims 
of laudanum at night, or its equivalent in some 
other form. The writer has not found it to inter- 
fere with the digestion. 

In a large proportion of cases no medicine need 
be given from first to last, but effervescing salines 
are usually grateful ; the mineral acids, at one time 
very largely employed, often seem in small doses to 
do good ; and one or two grains of quinine may 
frequently be given with advantage. It should be 
understo^ that medicines are of less importance 
than food, and that they are not to be allowed to 
interfere with its regular administration. A gentle 
aperient, calomel or grey powder followed by a 
mild saline draught, at the outset, is often useful, 
but it may be blamed for subsequent diarrhcea. In 
Germany and America the treatment is often begun 
by administering six or eight grains of calomel in 
two doses, and at an early period of the disease 
this is more likely to do good than harm, though 
the dose is unnecessarily large. 

Daily washing out of the larpje intestine by copious 
enemata of some weak antiseptic solution — per- 
manganate of potassium, boric acid, carbolic acia, or 
sulphocarbolate of sodium — apparent^ exercises a 
favourable influence on the course of the disease. 
The temperature of the enema may be varied so as 
to have some effect on the temperature of the 
body. 

When treatment, other than the careful watch- 
ing, nursing, and feeding which are sufficient in 
mild cases, is required, this should not be a mere 
matter of routine ; and it may conduce to precision 
in meeting the various indications presented from 
time to time if an attempt is made to classify and 
distinguish them. 

We can recognise, then, in the course of typhoid 
fever, effects attributable (i) to the action of the 
poison ; (2) to the intestinal lesions ; (3) to pro- 
tracted high temperature. 

1. The entire mver-process, with all its concomi- 
tants, is of course due to the action of the specific 
microbe, but certain effects appear to have a more 
direct relation with the poison than others. The 
immediate agents in the production of nearly all, 
whether direct or indirect, is a ptomaine secreted 
or formed out of disintegrated proteids by the 
^hoid-bacillus ; and an important question hair- 
ing on treatment is whether the toxic material it 
formed entirely in the intestinal canal or also in the 
blood and tissues. It is apparently on the first of 
these two suppositions that the employment of 
mercury, iodine, carbolic acid, sulpho-carbolates, 
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salol, salicylates, and other intestinal disinfectants 
suggested by the theory of the bacterial origin of 
ty^oid fever, has been based. Good results have 
undoubtedly been obtained, but not such as to in- 
validate the long-established conclusion that it is 
not within the power of medicinal agencies to cut 
short an attack of tj phoid fever, or even effectually 
to modify its course Undoubtedly ptomaines are 
formed in the small intestine, and this not only by 
the typhoid-bacillus, but by other bactena which 
find a congenial soil m the albuminoid exudations 
poured out by the irritated mucous membrane ^ It 
has seemed to the writer that this is the explanation 
of the dark and pecuharly offensive stools some- 
times met with in the early stage of typhoid fever 
accompanied by a high temperature, and of the ex- 
traordinary oppression of the nervous system and 
depression of the circulation occasionally seen with- 
out high temperature, or distension or tenderness of 
the abdomen, or diarrhoea, or other indication of a 
severe attack 

These are, therefore, the cases in which intestinal 
antiseptics are indicated , and, according to the 
wnters experience, mercurial preparations are the 
most trustworthy. When the motions are specially 
offensive and accompanied by much gas, the abdo- 
men being tumid and the temperature high, from 
a half to one fluid drachm of the solution of 
perchlonde of mercury, with perhaps one or two 
grains of quinine, may be given every four hours for 
two or three days with excellent effects, or calomel 
in small doses of one sixth to one-third may be 
given every three or four hours When the nervous 
system is evidently overwhelmed by poison, while 
the abdominal symptoms are slight, the local lesions 
may be disregarded, and two or three grains of 
calomel may be administered once or on two succes- 
sive days The entire aspect of a case threatening 
to prove fatal may sometimes be changed by thus 
cleanng out and disinfecting the intestinal canal 
It will be remembered that two or three grains of 
grey powder were formerly given three times a day 
throughout the early part of the attack 

The formation of ptomaines m the blood and 
tissues IS little, if at all, influenced by remedies. 
The chief and most characteristic effect is the nse 
of temperature ; and this, when not aggravated by 
adventitious causes, is not controlled by antiseptics 
of any kind. 

a. Severity of the intestinal lesions, as indicated 
by marked tenderness in the right iliac region, 
tumidity and tension of the abdomen, and diarrhoea, 
may call for opiate fomentations, and, when the 
motions are unduly frequent, for starch-and-opium 
enemata. Careful examination of all the stools is 
specially necessary in case of irritation by un- 
d^estea milk, and for the early detection of sloughs 
and blood-clots which may give warning of bsemor- 
rhage 

3. The great source of danger m typhoid fever is 
the prolonged high temperature ; and it is to this, 
together with the fevcr-poison or process, that are 
due the prostration of the nervous system and the 
weakness of the heart which are the most frequent 
causes of death. To keep down, therefore, the 
febrile heat of the body is to dimmish very greatly 
the d^er attendmg ^is disease. It was natural 
and inevitable that the remarkable class of drugs 
whiM have been found to have the power of lower- 
ing the temperature^-acetanilide, phqnazone, phena- 
cetin, and the like — should be eagerly < m ployed fwr 


this puipose in typhoid fever ; but while an imme- 
diate effect can be obtained, it is only fugitive, and 
a continued administration is usually disastronsir 
The most trustworthy means of controlling the tem- 
perature is cold bathing. The cold-water treat- 
ment of fever was, as is well known, originated by 
Tames Currie, and practised with marked success by 
him and many other distinguished and trustworthy 
physicians. Notwithstanding results obviously gopd, 
it fell into disuse, till revived by Brand of Stettin. 
Brand’s method is to place the patient in water at a 
temperature of 65° or 70® F. whenever the tem- 
perature of the body, as taken in the rectum, 
reaches 102 2®, and to keep him there for ten, 
fifteen, or twenty-five mmutes, until the heat is re- 
duced 2®, or at any rate until he has been shivering 
for some mmutes Liebermeister takes 103® as the 
temperature which requires the bath, ana this he 
does not make quite so cold, that is, 75® F., while he 
recommends ten minutes only as the period of im- 
mersion The bath has to ^ repeated three, six, 
or eight times a day— as often indeed as the heat of 
the l^y rises to the point named ; and it must be 
persevered with for two or three weeks or more, as 
may be required A little brandy is given before or 
during the bath ; and when the patient is taken out 
of the water he is placed in bed, dried, covered up, 
but not too warmly, and kept at rest {sit Hydro- 
THERAPEUTics) In order that the full benefit 
may be obtained from this treatment, it must be 
begun early, m which case the temperature need 
never be allowed to reach an injurious height ; and 
It is claimed that the intestinal lesions are also held 
in check When thus earned out, it must be taken 
as established that the mortahty of entenc fever is 
very greatly reduced by the bathing. Jurgensen’s 
statistics show a reduction from 15*4 per cent, to 
3 1 ; Liebermeister*s from 27 3 to 8*2 (this 
observer, however, employmg qumine largely); 
others show a still larger fell ; and it may be safely 
estimated that m France and Germany the deaths 
have been diminished by at least one-half. Cayl^ 
has shown that like results are to be expected ia 
this country, and the wnter’sownexpenence is cor- 
roborative of his conclusions. If, however, the 
remarkable success obtained by Barr of Liverpool 
by the continuous bath — the patient being ke]^ m 
water at a regulated temperature throu^out the 
attack— IS confirmed by general expenence, this 
method ought to superset all other treatment. 
Arainst the advantages of cold bathing are to be set 
on the difficulty of carrying it out, and the labour 
It involves ; the prejudices of the pubhc, and the 
dislike and dread of some patients ; the fects that 
some cases may be protracted (which, by the way, 
might otherwise end fetally) ; and that relapse is 
certainly more frequent. These are good reasons for 
trying whether the same end may not be attained by 
other means ; but unless we are successful in this, 
the duty of the medical attendant is to xnsut^ on 
the uncompromising employment of the cold bath. 
The graduated bath, m which the initial tempera^ 
ture of the water is 90® F., or, as the writer has 
found to answer the purpose equally well, 80®, 11 
often more acceptable to patients, the water benif 
cooled down rapidly to 70® or 65®. The good 
effects of bathing are not due simply to the ab£nic- 
tion of heat, a fevouiable influence is exerted od 
the nervous system ; and if the fever be h]|^ and 
the nervous prostration great—conditjons in 
the shock of sudden cold is of great senke#^^ 
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cold water added to bring down the temperature 
may be poured over the jmtient’s head. The cold 
wet pack and Thornton’s ice-cap have been tried as 
alternatives to the bath, but without effects adequate 
to the requirements of the case. A valuable expe- 
dient is to apply over the entire abdomen wet lint 
or thin flannel, upon which small pieces of ice are 
distributed. A cage will be necessary over the body, 
and the water from the melting ice must not ^ 
allowed to saturate the bed. It nas been hoped to 
prolong the effects of the bath, and so render fre- 
quent repetition unnecessary, by the administration 
of large doses of quinine or salicylic acid. Quinine, 
to keep down the temperature for any considerable 
time, must be given in large doses — thirty or forty 
^ins ; and even this amount will, as a rule, pro- 
duce no decided impression unless the way has been 
cleared by a bath. It is to be given, then, shortly 
after a bath in two or three equal portions within 
the space of about half an hour, ana a little lauda- 
num may be given with, or just before the quinine, 
to prevent vomiting. Very frequently the tempera- 
ture remains depressed for twenty-four hours after- 
wards, sometimes even for a longer period. The 
patient often suffers from severe symptoms of cin- 
chonism, but in view of the advantage obtained 
this need not be seriously regarded. Sometimes, 
however, violent and protract^ vomiting is set up, 
which is an absolute batr to the further employment 
of quinine, except hypodermically. The neutral 
sulphate is the most convenient form for this pur- 
pose, and it is sufficiently soluble to be given in 
adequate doses, that is, of five or six grains. The 
writer’s own experience tends to the conclusion that 
the hrequent batning has advantages over the com- 
bination of quinine with the bath, both as regards 
the safety and the comfort of the patient ; though 
he has also seen cases in which the bath alone 
seemed inadequate, while with the aid of quinine 
the fever was kept down. He has twice seen 
severe tetanus produced by the bath and quinine, 
both cases, however, recovering. Salicylic acid 
and the salicylates have appeared to him to have a 
dangerously depressing effect. Of digitalis, em- 
ployed in large doses as an antipyretic, he has had 
no experience. 

Without going so far as to say that the cold or 
graduated bath should be emplt^ed in all cases, the 
writer is of opinion that many lives would be saved 
were cold-bathing at once put in practice, whenever 
a temperature of 103*5® *04® F. in the first few 

days ^ows that the attack is of more than avers^e 
severity ; and it is of the greatest importance that 
this should be done early, so that the pyrexia may 
never get the upper hand, and that the intestinal 
lesions may, if such a thing is possible, be modified. 
And no patient should be deprived of the chance 
which is afforded by the bath when, at any stage 
of the disease, life is threatened by hyperpyrexia or 
by consequences of high temperature, such as violent 
excitement, sleeplessness, restlessness, or nervous 
prostration. In such em er^encies it may be necessary 
to plunge the patient into ice-cold water. The only 
complications which render the bath inadmissible 
arc hamorrh^e, peritonitis, and the advanced 
cardiac weakness and degeneration sometimes found 
late in the disease, ^buminuria or pulmonary 
affections do not constitute a bar to cold bathing. 
The writer has known albumen to disappear from 
the urine at once, and pulmonary congestion to 
clear up after a single bath. 


Treatment of CompHoatlone. — In severe 
and protracted cases a state of extreme prostration 
ensues which must be combated by special thera- 
peutic measures. A feature of this condition is great 
frequency and weakness of the pulse, with loss of 
tension, so that the beats run into each other. Here 
digitalis may be of very great service, not only by 
diminishing the frequency and increasing the strength 
of the heart’s action, but by giving tone to the 
vessels. Probably, however, the most valuable 
resource is the hjrpodermic injection of strychnine, 
which may undouotedly save life. One-sixtieth to 
one-thirtieth of a grain may be given every three 
or four hours as long as necessary, the effect being 
carefully watched. Digitalin or ether, or both, may 
be combined with strychnine. Strychnine hypoder- 
mically is again the best remedy in the sudden inter- 
current attacks of prostration which sometimes occur 
in the course of fever. The most careful watch 
should be kept for complications at all stages of the 
fever, but especially after the end of the second week. 
A rise of temperature must always be taken to have 
some definite significance requiring explanation. 
With increased frequency of respiration, it may be 
the sole indication of the accession of pneumonia 
or pleurisy. A fall of temperature may give warn- 
ing of haemorrhage. Retention of urine, though un- 
common in typhoid as compared with typhus fever, 
should always be borne in mind ; and unusual rest- 
lessness should at once suggest an examination of 
the hypiogastrium. The passage of a catheter has 
often put an end to sleeplessness and excitement. 
Bed-sores ought never to occur, and it will conduce 
to their prevention for the medical attendant to 
inspect the sacral region and other parts where they 
are liable to be produced. 

Hcemorrhage . — In the treatment of haemorrhage 
the first thing to be done is to arrest the peristaltic 
action of the bowels by a full dose of opium ; and 
as an immediate effect is required, one of the liquio 
preparations should be given — the tincture or liquid 
extract, and the dose may be from twenty minims 
to a drachm. The bleeding vessel has to be closed 
by a clot, and peristaltic movements will tend to 
disturb this, while it must be remembered that the 
blood poured out is a continued provocative of 
movements on the part of the intestine. Direct 
astringents which depend on local action are use- 
less ; before they could travel the whole length of 
the small intestine, and reach the bleeding point, 
they would be neutralised by combining with the 
intestinal contents. Physiological haemostatics may 
be of more service. Ergotine hypodermically, or 
alternate doses every hour or every two hours of 
the liquid extract of ergot, 5ss to 5), and of turpentine 
nix-xv, have seemed to the writer to have most 
effect. Acetate of lead and opium or morphine, 
sulphuric acid and decoction of logwood, tannic 
acid, and all the known styptics have been recom- 
mended. An important adjunct — probably more 
effectual than any internal remedy except opium — 
is an ice-bag over the region of the caecum : this 
at the same time quiets peristalsis and contracts the 
vessels. 

Stimulants must be given if the patient is in 
danger of dyin^ from syncope, but it must be borne 
in mind that fainting ^ves time for the vessels to 
close ; and until the bleeding has stopped, this 
condition must not be too diligently averted. We 
must, in fact, sail as close to the wind as is con- 
sistent with safety. The same considerations apply 
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to the administration of food • very little, if any, 
should be given by the mouth for twenty-four hours, 
nourishment being supplied by small nutnent 
enemata. 

Perforation, — The only medicinal treatment likely 
to be of service is the administration of Urge doses 
(5) or more) of laudanum or the liquid extract of 
opium or an equivalent of morphine, hypodermically 
or by the mouth This has saved life in a few 
cases, but in the immense majority of cases a fatal 
termination speedily ensues Laparotomy may 
also be proposed Many cases are now on record 
in which It has been successful 

Peritonitis — Here, again, opium in repeated 
moderate doses is the most useful remedy ; with 
poultices applied over the abdomen. 

Tympanites — Once more the remedy is opium, 
which should be given in pill three or four times a 
day when the distension is late and gradual , in 
very large doses of some liquid preparation when it 
IS sudden, and especially if early in the disease. 
Charcoal has been recommended, but in the writer’s 
experience it has rarely been other than hurtful 

Diarrhoea — As long as the stools do not exceed 
three a day, or while they do not appear to distress 
or exhaust the patient, nothing special need be done 
to check the diarrhoea It must always be borne 
in mind that beef-tea or other strong flesh-juices 
may excite diarrhoea undigested curds of milk may 
have the same effect As soon as undue frequency 
in the action of the bowels is observed, any possible 
cause in the diet should be eliminated ; this failing, 
the best remedy is an opiate enema, twenty or 
thirty drops of laudanum in two ounces of thin 
starch In most cases two or three enemata will 
arrest the diarrhoea , should this not happen, as- 
tringents must be given by the mouth — acetate of 
lead and opium or morphine, sulphuric acid, 
laudanum, logwood, or tannic acid 

Constipation — This, whether intercurrent when 
here has been diarrhoea, or present throughout the 
fever, is a perplexing symptom It is best relieved 
by enemata given every other day, but sometimes 
these are insufficient a teaspoonful of castor oil 
may then be given, care being taken that any 
accumulation in the rectum which might give rise 
to difficulty of defecation is previously removed by 
enema 

Bilious Vomiting — When this is present from 
an early period of the attack, attended as it usually 
IS by great prostration, it has seemed to the wnter 
that lim is endangered by the formation and ab- 
sorption of some poisonous ptomaine, and that the 
intestinal lesions are then of secondary consequence 
Acting on this idea, calomel has been given in 
doses of two or three grains, in order to carry off 
the poison and disinfect the intestinal tract, with 
excellent results 

Albuminuria — Nephritis must be treated by 
poultices and dry cupping over the kidneys Albu- 
minuria due to alteration of the blood requires no 
special treatment, and it is not a bar to cold bath- 
ing, but on the contrary may be among the sym- 
ptoms calling for it The disappearance of albumen 
from the urine, which is sometimes observed when 
the temperature has been reduced by bathing, 
seems to show that the blood-change is due to 
the pyrexia, and not to the poison. If the typhoid- 
bacilli are found to persist in the urine during con- 
vale^cence^ as occasionally happens, some urinaiy 
disinfectant, such as urotropine, should l>e admi- 
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nistered, and the disinfection of the urine carefully 
attended to. 

Pneumonta. — ^When pneumonia sets in, stimu- 
lants are generally recurred, and the patient will 
denve benefit from quinine, which may be given in 
the form of the ammoniated tincture Turpentine 
in small doses, or the stimulant balsams, will often 
be found useful Turpentine stupes are generally 
better than poultices 

Thrombosis — Elevation or the leg on soft 
cushions, warmth, and gentle support by means of 
a flannel bandage, will be the treatment required. 

W. H. Broadbent. 

TYPHOID STATE {rv^os, stupor) — Synon ; 
Fr. Etat Typhotde ; Etat Adynamtque ; Get 
Typhose Erscheinungen. 

Definition. — A condition which may arise m 
the course of any febrile disorder, when the ap- 
proach of death is gradual, and the nse of tem- 
perature either excessive or long-continued. The 
typhoid state was so named because of its similarity 
to the condition usually seen in severe cases of 
typhus fever It is most frequent in enteric fever, 
yellow fever, and pernicious malanal fevers ; and in 
such cases the tendency is often evident from the 
very beginning of the attack 

Description —The symptoms of the typhoid 
state comprise extreme prostration, low muttering 
del mum, passing into stupor, with little or no true 
sleep [ooma-vigil) , the * chaff-collecting * move- 
ments of the hands (carphology) ; derangement of 
the senses, and hallucinations of sight and hearing 
The unne and feces are passed unconsciously, or 
there may be retention of unne The sensibility 
of the skin is greatly impaired ; flies creep unnoticed 
even over the eyelids. General muscular weakness 
is shown, the patient lying on his back, sunk down 
in the bed The lips and gums are covered with 
sordes, and the tongue is dry and black Subsultus 
tendinurn is present The pulse is frequently small, 
weak, and even running in character, sometimes 
irregular, and easily affected by slight causes — for 
instance, failing distinctly during inspiration The 
heart’s impulse is greatly weakened ; the first sound 
almost or quite lost at the apex. The skin is drv, 
if, as IS often the case, the temperature is high, 
104-5® o*” upwards ; or it is bathed in clammy 

sweats, which rarely prevail at one time over the 
entire surface There is lividity of, or even ecchy- 
moses on, the under-aspect of the trunk and hmbs j 
and in the exanthematous fevers the eruption be- 
comes petechial. The breathing is burned and 
shallow, and towards the close frequently assumes 
the type known as Cheyne-Stokes respiration. 

Pathology.— It is unwise to attempt to attri- 
bute all these different symptoms to one single 
cause. The disorder of the nervous centres which 
are principally affected is probably due to the pre- 
sence of toxins in the blo^, and to the enfq^^d 
circulation 

Prognosis. — The prognosis of the typhoid state 
is always grave, but in fevers which run a definite 
course recovery may take place, even when the 
condition is fully developed, if it be so only at Of 
towards the end of the febrile period. 

Treatment — The treatment counts in the firee 
use of stimulants. Of these brandy is the best, and 
may be given m doses of half an ounce every tudf- 
hour or hour ; but the quantity must be determined 
not by measure, but by the effects iiptti the patients 

5 * 
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If no improvement follows its exhibition by the 
mouth, frequently repeated rectal injections of 
brandy with egg or strong beef-tea ought to be 
tried. The subcutaneous injection of five to fifteen 
minims ot ether is often so successful in increasing 
the vigour of the heart’s action, that it well deserves 
a trial here, too, if other me^ prove ineffectual. 
If the temperature is excessive, the cold or tepid 
bath, or the cold pack, should be used; but im- 
mediately before or during the application of ex- 
ternal cold, half an ounce of brandy at least should 
always be given. The salutary effects of cold are 
maintained and increased by full doses of quinine, 
such as five or ten grains of the sulphate every 
hour, until twenty or thirty grains have been taken. 
Hyp^ermic injections of strychnine (gr. and 
the inhalation of oxygen are occasionally of ser- 
vice. External stimulating applications are not 
without value, for example, vesication by blistering 
fluid, or by strong solution of ammonia to the 
shaven scalp, when nervous symptoms predominate, 
or a flying blister to the prsecordial region when the 
heart’s action is seriously impaired. Throughout 
the typhoid state the patient’s strength must be 
husbanded as carefully as possible ; and the great 
object of the nursing should be to save him from 
the necessity of any mental or muscular effort 
whatever. James Andrew. 

H. Montague Murray. 

TYPHUS FEVER (rD^oi, stupor). — S ynon. s 
Malignant Fever ; Petechial Fever j Gaol-Fever ; 
Typhus Exanthemaiicus ; Fr. Typhus ; Ger. E/ech- 
(yphuf ; KrUgsptsi ; La&arethfieber. 

Definition. — Perhaps no better definition has 
been given in modem times than that which Hilder- 
brand formerly assigned to typhus : *’ Morbus 

acutus, febrilis, contagiosus, exanthemate proprio 
ac eminenti systematis nervosi passione stipatus.’ 

Within the past decade or two typhus has 
remarkably decreased in prevalence, and there is 
good reason to suppose that the time is not far dis- 
tant when it will have entirely disappeared, its 
poison being readily neutralised by fresh air and 
possibly by exposure to sunlight 

^Etiology. — All experience goes to prove that 
food, bad in quality and deficient in quantity, is the 
most potent predisposing cause of typhus. All the 
great epidemics of fever in Ireland and elsewhere 
have followed times of &mine, owing to bad seasons 
and fiiilure of the crops. It has been assumed on 
high authority that typhus is a hunger-fever, but 
against this view a protest must be entered. That 
want and misery, and consequent mental depression, 
overcrowding, and dirt, render the person susceptible 
and a ready recipient of the poison must be admitted. 
But that there is a something in the air — * a con- 
tagium vivum,’ a typhus-miasma, which, taken into 
the system, produces fever — must also bie admitted. 
Up to the present, the most ardent and able inves- 
ti^tors have failed to discover the presence of a 
fever-produdng parasite in typhus, su(^ as has been 
found in some infective diseases. 

Bacteriology. — Hlava (1891), Lewaschew 
{1892), Calmette (1893), Dubief and Bruhl(i893), 
are among the most recent writers on the bac- 
teriology of typhus. Nothing definite, however, 
has as yet resulted from their researches or those 
of other investigators. In 1898 E. J. McWeeney, 
of Dublin# made an unsoccesiiilul attempt to iso- 
late micro-oigantsms flrom the blood of two typical 


cases of spotted typhus. In both cases the blood 
proved to be absolutely sterile, tubes of glycerine- 
agar and fliintly alkaline peptone-broth failing 
to show any signs of growth when put away at 
37® C. to incu&te. In both cases also the blood- 
serum, tested by the Gruber- Widal method, p;ave 
a ne^tive reaction, so excluding a diagnosis of 
enteric fever, McWeeney, as a result of his ex- 
periments, concludes that our present methods of 
investigation are not capable of solving the question 
as to the nature of the materies niorbi in typnuSk 

The poison, whatever it may be, is present in 
certain localities, causing endemic disease, and 
under favourable conditions assuming the epidemic 
form. 

Origin of Typhus.— The doctrine of the de 
novo or spontaneous generation of typhus is opposed 
to all analogy, so far as the specific fevers are con- 
cerned. Indeed it is beset with greater difficulties 
than those which it is designed to explain. The 
theory would become untenable, were the microbic 
origin of the disease once proved. It is unnecessary, 
if we assume that in cases of obscure origin we have 
to deal with a sudden increase of virulence in the 
infecting agent on the one hand and an acutely 
developed susceptibility by the patient on the other 
hand. It must, however, be admitted that now 
and again a case of typhus occurs in which it is 
impossible to trace the infection. There is no dis- 
ease, with the exception of smallpox and scarlatina, 
which is admittedly more infectious than typhus 
fever. 

In Ireland the question of infectiousness was 
many years since set at rest by Marsh. Cheyne’s 
reports of the Hardwicke Hospital are also replete 
with facts pointing to the same conclusions. The 
greater number are not conscious when they are 
poisoned by the typhus miasm, but the exceptions 
are not rare. Marsh perceived, on suddenly turning 
down the clothes of a patient, a highly disagreeable 
odour ; he was oppressed, and at once overwhelmed 
uno ictUj being conscious at the time of having ab- 
sorbed the poison. 

Prodromal or Latent Period : Period of 
Incubation, — The time intervening between 
exposure to infection and the advent of the series 
of phenomena constituting fever is generally from 
three to seven days ; but it may be shorter or more 
protracted. There may be no incubation — typhus 
siderans ; the overt symptoms appearing simulta- 
neously with the reception of the ^ison. The in- 
cubation-period is not generally a time of health : 
sleep is disturbed, there is often a malaise, an un- 
defined sense of illness, a depression, and often a 
fear of some impending calamity. The patient may 
struggle against it, and follow his ordinary occu- 
pations, until it becomes impossible to further 
resist. 

Symptoms. — The symptom which ushers in the 
disease is generally a rigor, a sensation as if cold 
water were trickling down the bock. There may, 
however, be no distinct rigor, merely a frisson^ a 
chilliness ; and even this may not be noticed. There 
may be one distinct severe rigor, or a number of 
slight shiverings. After the rigor a rapid rise of 
temperature takes place ; and now, if not before, 
the patient is in most cases compelled to take to 
bed. The symptoms then are headache, giddiness, 
heaviness, languor, dulness, pain in bock and limbs 
—especially the thighs— sleeplessness or disturbed 
sleep, thirst, anorei^t pernaps nausea or even 
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Tomitinff ; the tongue may be loaded, white or 
yellowi^. 

The early symptoms are at times so slight that 
the affected person may be able to walk about ; and 
in three, four, or seven days defervescence takes 
place, and restoration to health follows. This is 
term^ ‘ febricula ’ — Febns ambulatona of the 
Germans. In by far the majority, however, the 
symptoms become aggravated day by day ; some- 
times catarrhal symptoms supervene — often they are 
the earliest manifestations. Headache is complained 
of, with intense flashes of light before the eyes, or 
intolerance of light ; the skm, at first red, assumes 
a dusky hue ; the tongue becomes brownish and dry. 
On the fourth or fifth day of the fever the rash 
(the exanthem to which the disease typhus exanthe- 
matuus owes its name) appears. This rash is 
generally first observed on the trunk, then spreads to 
the extremities ; it rarely appears first on the backs 
of the hands and face The spots vary in size 
from a slight speck to three or four lines ; sparse 
at first, they soon extend ; isolated or grouped 
tc^ether, they have been compared to pieces of 
marquetry; they may be of an intense red, but 
generally they are pale ; little papules are seen in 
some few cases The typhus-exanthem bears a 
close resemblance at its commencement to the rash 
of measles , hence it is often termed * measly erup- 
tion * The spots disappear on pressure. In the 
space of two or three days the eruj^ion is complete ; 
the colour gradually assumes a more or less dark 
hue, livid or mulberry, no longer disappeanng on 
pressure. The usual duration of the rash is from 
a few days to fourteen or fifteen days Its colour 
IS often deeper on the back than elsewhere ; and 
when a doubt exists as to its having appeared, it 
should be looked for there 

The rash does not seem to have any influence 
on the fever, and it may continue after the defer- 
vescence ; but the more copious it is, and the deeper 
its colour, the more severe is the disease This is 
the opinion which is held by most observers. The 
change of the eruption from a measly rash to true 
TCtechise or cutaneous haemorrhages is the rule 
The skin in the course of the disease may be the seat 
of vanous epiphenomena — erysipelas, furuncles, 
sudamina, oedema, akscesses or gan^ene of the parts 
most exposed to pressure , and sometimes even the 
nose and the genitals are affected. In some epi- 
demics icterus occurs, and its appearance has in 
some cases been remarkably sudaen. The febrile 
phenomena are not mitigated with the development 
of the rash. 

It sometimes happens that towards the end of the 
first week there is an amelioration of the symptoms ; 
but this 18 but a lull in the storm m the greater 
number of cases. The temperature, which had 
fallen, nses again, and often exceeds the former 
record The pulse attains a frequency of 100 in the 
morning, and x 13 to 120 in the evening, and in the 
severest cases far exceeds this. In the early stages 
it 18 fairly full, but it may become weak, compres- 
sible, and fluttering ; or, which is perhaps a more 
evil omen than neat ffequency, slowness is observed, 
owing to the oiminished power of the ventricle to 
make every contraction felt at the wrist. The 
I^ient lies on his back in a state of great prostra- 
tion ; there is a tenden^ to ilib downwards in 
the bed ; the headache of the early days has been 
succeed^ by delirium, the character of which varies 
much. At first, chiefly at bight or on awaki^ from 


disturbed sleep, he is confused and unable to answer 
questions correctly; at the end of the first or 
beginning of the second week the delinum becomes 
more pronounced— noisy, restless, or apathetic— 
and often the strangest phantasies arise. A fixed 
idea may take possession of the mind ; there may 
be muttenng delirium, coma vigil, sopor, sudden 
funous mania alternating with sopor ; often there is 
difficulty of restraining the patient m bed ; hence 
the necessity of closest watching, especially at night. 
The tongue is dry, contracted, and black, covert 
with fuliginous deposit — * parrot tongue ’—as are 
also the gums. Retention occurs from paralysis of 
the detrusor vesicse, or involuntary discharge of 
urme ; and the bladder should be exaimned fre- 
quently, as the discharge is sometimes merely an 
overflow ; for days it may be necessary to employ 
the catheter The unne is high-coloured, scanty, 
and often albuminous. Such are the symptoms of 
typhus in its severe form. 

Towards the end of the second week, in, 
fortunately, the great majority of cases, a favourable 
change takes place. There is no disease in which 
the change may be so sudden from a state of 
extreme danger The patient, who had been 
violently delirious, or lying m a torpid state of low 
muttering delirium with subsultus tendinum, fidls 
into a tranquil and profound sleep which may last 
for many hours — so long that it is necessary to 
awaken him for nourishment, and on awakemi^ 
the temperature may be normal or below it, the 
tongue moist, the pulse — which had been rapid, 
thready, and tremulous— firm and moderate in 
frequency, and intelligence to a great extent restore<^ 
with returning desire for food and dnnk. This 
change — crisis by sleep — is the most favourable 
event. The skin, which was burning hot — cahr 
mordax — may become moist, bedewed with a gentle 
sweat ; and this seems in some instances critical, 
altogether different from the copious sweat which, 
occurring at an earher stage, is almost always 
indicative of danger. A change, too, occurs m the 
urine which has been considered cntical : it has 
been high-coloured and albuminous, or even bloody, 
and now the secretion is abundant, of normal colour, 
or even paler than natural, with a copious depo^ 
of the hthates and phosphates. To uus chan^ in 
the urme the term * crisis by unne ’ has been given. 

Complications. — Many are the dangers and 
difficulties from compkcations which threaten the 
paUent in the course of typhus, and prolong the 
disease ; one of the most common is imphcation of 
the respiratory organs. In some epidemics so fire- 
Quent IS bronchitis, that the disease has received 
tne name of * broncho-typhus ’ From the onset 
there may be a bronchial affection unmarked by the 
ordinary symptoms, even m advanced stages ^ — ws 
expectoration, perhaps not much acceleration of 
breathing ; it may involve the whole extent of the 
bronchi (bronchiolitis), even producing coUtw; 
its presence being discoverable only by aosemtn^ 
tion. It is noteworthy that seconds^ affections ipft 
typhus are more or less latent. Rroncho-pnra* 
monia, hypostatic congestion, diffuse pnemnonh^ 
are among the most formidable complications ia 
fever, and often indicate a lethal t^rminatUMH. 
Multiple abscesses, or gangrene in various situatiqiiii 
not confined to the parts exposed to ptessure, 
occur. Convulsions may usher in a fetfl tnrmitta^ 
uon. Sadden death has oocurred when aft s es m nd 
to progress fevourably. 


Sxa 
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Diagnosis. — There are cases of typhus the 
course of which is normal and which present no 
difficulties to the experienced physician in arriving 
at the diagnosis, and hence it is said the disease is 
easy of dia^osis ; but he will meet with others, 
though few in number, in which it is occasionally 
impossible. 

The fevers with which it is most likely to be con- 
founded are enteric and relapsing fever, both of 
which are found to exist in company with typhus 
in many epidemics of the latter. Cases of enteric 
fever may be wanting in the characteristic changes 
in the intestinal canal and the glands ; and, again, 
typhus may exhibit changes resembling those of 
enteric fever, and so the two may, as it were, shade 
into each other. The knowledge of the exposure 
to either disease will assist very much, for typhus 
never gives rise to enteric, nor enteric to typhus. 
Important aid also in the diagnosis may be ob- 
tained by observation of the temperature ; marked 
elevation of temperature is noted in typhus from 
the onset, and the rapidity of the rise and the 
shortness of its duration exclude the idea of enteric. 
The course of typhus resembles that of relapsing 
fever in the first days. In both of these diseases 
the temperature is high ; but it is higher in relapsing 
fever, and on the fifth or seventh day defervescence 
takes place, and the patient is for the time fever- 
free, to be attacked later by a new access of fever. 
Other febrile diseases seldom maintain so high a 
temperature as typhus for so long a period. The 
return of the temperature to the normal from 
fever-height in typhus is often very rapid, the 
defervescence, as before mentioned, taking place in 
one night. 

Comparing typhus with enteric fever, the defer- 
vescence is extremely rare at so early a period in 
the latter, or at so late a date in an acute exanthem 
or in relapsing fever. The rapid fall of the tem- 
perature in typhus, as compared with the gradually 
decreasing fever in enteric, is also a distinguishing 
feature. The profuse petechial rash contrasts 
strongly with the sparse rosy spots of enteric 
fever, which usually come out in successive crops, 
and are slightly elevated. The absence of epistaxis 
and intestinal lesion, also of haemorrhage and of 
marked splenic enlargement ; as a rule, absence 
of the diarrhoea chamcterislic of enteric fever, and 
of ileo-csecal tenderness and gurgling ; and the 
comparative rarity of meteorism, — all are to be taken 
into consideration. In both, the respiratory and 
circulatory organs are liable to be implicated, and so 
are the kidneys. 

It has been affirmed that no single symptom pro- 
claims the presence of typhus ; but the order in 
which the symptoms are presented, the grouping of 
symptoms — what German writers call * symptom- 
complex* — and the disturbance of the nervous 
system, powerfully aid in arriving at the diagnosis. 

Prognosis. — In forming a prognosis of typhus 
fever, the character of the epidemic, and the rate of 
mortality, may first be taken into account. Some 
epidemics are peculiarly mild and benign, others 
are maligi^t in the extreme. The peri^ of the 
epidemic is also important, as the earliest cases are 
generally most fatal. Then the condition of the 
patiimt, if previously in broken-down health, ill 
fed, ill clothed, ill housed — such fall ready victims 
to the pestilence ; perhaps nothing renders the pro- 
gnosis more un&vourable than habits of intem- 
perance. In the upper ranks of life, occupations 
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involving anxiety and mental stress predispose to 
bad attacks, in which the nervous symptoms are 
prominent at an early stage ; such cases have re- 
ceived the popular name of * brain-fever. * Sex- 
mortality is also to be noted, being greater in adult 
men than in women. The symptoms indicative of 
danger are the early existence of delirium alter- 
nating with stupor, the peculiar affection denomi- 
nated * coma vigil,’ subsultus tendinum, and other 
low nervous phenomena. Sgg Coma Vigil. 

Very high or very low temperatures, and extreme 
rapidity of pulse, always proclaim the severity of the 
disease ana consequent danger. It has been ob- 
served, however, that in no disease is high tempera- 
ture so well borne as in typhus. The character of 
the pulse is one of the most reliable indications of 
danger. To rapidity may be added irregularity, 
feebleness, compressibility. The opposite state 
however (slowness) is also of evil augury ; for the 
first sound of the heart may be absent, and the im- 
pulse diminished in force or absent — conditions of 
the heart indicating the need of wine and other 
stimulants, as first pointed out by Stokes. Great 
tympanitic distension is another indication of 
danger; and the presence of rash of the deepest 
hue. 

Other conditions which add to the danger in 
typhus fever are weakness or paralysis of various 
parts ; hypostatic congestion, which may end in 
gangrene of the lung ; strabismus ; and contraction 
of the pupil ; spasm, convulsions, stiffness of neck, 
utter unconsciousness, automatic movements ; and, 
above all, advanced age. 

The prognosis in uncomplicated typhus is favour- 
able ; in early life the mortality is moderate. It is 
not so great in women, except when they are preg- 
nant. Danger increases after passing the meridian 
of life ; a quarter and even half of the cases between 
fifty and sixty years of age succumb. In some 
epidemics the enormous mortality of 40 or 50 p>er 
cent, has been reached, contrasting remarkably 
with the low rate of others — only 5, 6, or 7 per 
cent. 

Anatomical Characters.— I t is admitted by 
all who have had the most extensive opportunities 
of investigating the disease, that there are no ana- 
tomical changes which can be considered patho- 
gnomonic of typhus. 

If death takes place early the body is little 
emaciated ; the petechias which are caused by blood- 
extravasations are visible, and, as in life, most 
marked on the back. Almost all the organs of the 
body are the seat of change in structure, conp;es- 
tions, and hyaline, granular, or fatty degeneration. 
The mucous membrane of the intestinal tract is 
infiltrated, and shows traces of catarrh, and in ex- 
ceptional cases even s^rficial ulceration, but there 
is nothing constant. The brain and membranes in 
the early stages are hypersemic ; if death occurs late 
in the disease they may be anaemic, with serous 
effusions. The heart-walls are softened, and the 
scat of granular and fatty change ; there is fluid 
blood in the ventricles. The lungs are the seat of 
hypostatic congestion, the blood being almost black. 
The veins and arteries have been found to be the 
seats of thromboses and emboli. 

Treatment. — Impressed with the communica- 
bility of typhus, it is the duty of the physician to 
insist on the isolation of the sick from the health^r. 
On the first access of fever the patient should be 
ordered to bed. Every exertion, mental or bodily,' 
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should be forbidden. The transport of those sick 
of typhus m war has been known to intensify the 
symptoms ; so it is, too, in civil hfe. Therefore 
removal from the locality where first attacked 
should be avoided, except under the stress of abso- 
lute necessity. 

In the management of typhus cases, an abundant 
supply of air should be afforded From the chamber 
all unnecessary furniture should be removed ; the 
covering of the bed should be light The tempera- 
ture of the amrtment should not be under 59® F. 
or over 65® F. During the lieight of the fever, 
when the temperature is high, exposure to cold does 
not act injuriously, but it is harmful when once 
defervescence has taken place The patient should 
not be permitted to change from the prone position 
for any purpose— an order often difficult to enforce 
during the early period of the illness. The strictest 
injunction should be issued against noise, or even 
whispering, in the room Light should be modified, 
but not excluded The patient will sleep better if 
the room is not darkened during the day No one 
should be admitted to the room except the necessary 
attendants 

The disease in uncomplicated cases, when of 
moderate severity, runs a certain course, tending 
towards a favourable termination, and then the 
treatment is absolutely expectant The idea of 
arresting typhus fever is now altogether abandoned 
The regulation of the diet is of paramount import- 
ance Thirst IS constantly felt, and the craving 
should be satisfied, and the fancies of the sick, 
when possible, be indulged Cold water or some 
mineral water will generally be found to be most 
acceptable , when the tongue is dry, iced water or 
ice may be permitted If the patient’s sensibilities 
are so blunted that he cannot give expression to his 
wants and wishes, care must be taken that at 
regular intervals drink and nourishment be given ; 
no more suitable drink than milk and water or 
soda-water can be gi>en, thus supplying nourish- 
ment at the same time that the thirst is assuaged 
Broths of different kinds are freely allowed, and, 
when there is great debility and manifest failure of 
strength, more concentrated nourishment, as essence 
of meat, or eggs The administration of wine and 
stronger alcoholics is one of the points in the treat- 
ment of fever demanding the most careful considera- 
tion on the part of the physician In most cases, 
except in those stamped by malignancy from the 
commencement, it may be ^stponed to the end of 
the first or beginning or even the middle of the 
second week, and alcohol may then be cautiously, 
tentatively given, marking its effects. The selec- 
tion of the stimulant should depend oi) the age and 
previous habits of the patient ; the young or pre- 
viously temperate require wine in only small quan- 
tities, and diluted ; the aged or intemperate a liberal 
allowance of strong wine or even brandy Without 
reference to the day of the fever, if there be 
prostration, a tendency to sinking of the vital 
powers, stimulants must be freely given ; and thus 
the threatened paraljrsis of the heart may be warded 
off. Medicinal agents, such as ammonia and ether, 
are often advisable. See Stimulants. 

The cerebral symptoms— headache and delirium 
—are frequently reliever by the application of ice 
or, what is sometimes more efR^ctual, cold or tepid 
afffision. Care should be taken, when the ice- 
liladder is employed, that it should not remain too 
long on the head, as it seems to have a depressing 
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effect. When insomnia is present, and the tem- 
perature IS high, tepid affusion often has the effect 
of inducing sleep ; so has the abstraction of a small 
quantity of blood from the temples (two or three 
leeches on each temple), sleep often coming on 
while the blood is flowing In conditions of a 
comatose nature blisters should be employed — 
stnps of blisters on the vertex, and not to the 
nucha, the part usually selected, but which should 
be avoided. If insomnia continues, the use of the 
bromides may be resorted to, and often with advan- 
tage ; but when they fail, as they may, then opium 
or morphine must be administered. Hall has found 
sulphonal a remedy of much value, but it often has 
a depressing effect 

The application of water to the head has been 
spoken of, but in all cases it is also essential for the 
whole body The most scrupulous cleanliness is to 
be observed, and sponging with cool or tepid water 
may be used when the antipyretic treatment by cold 
baths has not been fully carried out This treat- 
ment is now being adopted in typhus also, in which, 
as in other cognate aiseases, the danger of high 
temperature is universally admitted At the same 
time our object must be to control temperature, not 
recklessly to reduce it too much or too fast The 
nature of the fever-process is now far better under- 
stood than It was even a few years ago, and we 
have learned that ‘fever,’ or elevation of bodily 
temperature above the standard of health, or ‘ nor- 
mal,’ serves a useful purpose, provided that it is 
proper^ controlled. 

Quinine has been looked on by some as a specific- 
Liebermeister recommended it in colossal doses, 
and said he treated no serious case of typhus with- 
out it It IS used as an adjunct to the cold 
bath in the antipyretic treatment of fever , it may 
be the sole antipyretic when the cold bath is contra- 
indicated Mosler, who had the experience of two 
epidemics of typhus, attributes the low mortality of 
the second to the fact of the antipyretic treatment 
having been by him more energetically earned out 
in that epidemic than in the first 

The l^st means of removing constipation is 
by warm- or cold-water enemata, which never 
cause over-action, which even mild apenents by 
the mouth often do One of the most dangerous 
complications in fever is meteorism, and the 
best means of combating it is by the internal and 
external use of turpentine Another is bed-sore, 
which in low forms of fever, despite all efforts 
to guard a^inst it, will somebmes appear The 
ba« should be examined daily, and the surface, 
which has become red, should be bathed with 
brandy or camphorated spirit ; the position of the 
patient should be changed, and air- or water- 
cushions placed under the back, or a water-bed 
employed. In all cases it is most desirable to have 
two beds ; a change can be effected without difficulty 
or danger, and the comfort and advantage of se|i^te 
day- and night-beds are incalculable. It is most 
difficult at times to limit the ravages of bed- 
sores ; the nates have in some instances literally 
sloughed away, but even in such a case recovery 
has taken place. For the treatment of GangrbnB, 
seep, 571 

The danger of hyposta^ has been alluded tQ, 
and this may be averted by altering the position of 
the patient, and also by the free Mmimstration of 
wme or brandy to stimulate the heart’s action. 

In pneumonia occurring as a complicados. 
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quinine is a most useful remedy j and in cardiac 
milure it seems to have almost a specific influence 
on the muscular tissue of the heart» for it has l^en 
often found that under its influence the weak, irre- 
gular, and fluttering heart has become regular. 

The physician must be always on the watch for 
complications, for their approach is generally in- 
sidious, and wanting in the symptoms which in 
ordinary cases appertain to them ; they may be 
truly termed latent. The restoration to health 
liter ordinary Wphus is rapid j but typhus protracted 
bi^ond its ordinary duration leaves the patient’s 
bodily strength at a very low ebb, and sometimes 
the brain does not speedily recover from the shock 
it has received. Mania may be a sequel, but the 
form of cerebral disturbance is more frec^uently 
characterised by mental weakness, with inability to 
fix the attention and follow any train of thought 
The prognosis is generally favourable, for usually 
in time the mind recovers its wonted vigour. 

OHN Banks. 

. W. Moore. 

TYROSINE {rvp 6 sf cheese).— Synon. : Fr. 
Tyrosine. —Tyrosine, or para-oxyphenyl-a-amido- 
propionic acid, is, like leucine, with which it is 
generally associated, a decomposition-product re- 
sulting from the prolonged action of the pancreatic 
secretion on the complex proteid molecules. Its 
chemical composition is represented by the formula 
(C.H^(0H)CH2CH(NH2)C00H). Tyrosine is 
never a constituent of fresh tissues. It is normally 
a constituent of the intestinal contents, being one of 
the products of the action of trypsin on the hemi- 
peptone resulting from proteolysis by the gastric 
and pancreatic ferments. See Alkaptonuria. 

Characters.— Tyrosine-crystals are soluble in 
acids and alkalis, but very sparingly soluble in cold 
water, much more soluble in hot water, and prac- 
tically may be considered insoluble in ether and strong 
alcohol. It cannot be sublimed without decomposi- 
tion. 

Microscopically y tyrosine-ciystals are usually 
seen in the form of very fine needles, either 


separate, or occurring in feathery or ‘ wheatsheaf ' 
bundles or rosettes {see p. 1798). 

ChemicallVy tyrosine may be separated from the 
urine, by the method described under Leucine, 
but the residue obtained, insoluble in boiling alcohol, 
is treated with boiling water, and allowed to 
crystallise. The most reliable and delicate re- 
actions for tyrosine are the following ; — 

Piria's RecKtion . — Warm on a water-bath for 
about five minutes a watch-glass containing 
tyrosine moistened with concentrated sulphuric 
acid; a pink colour is produced. Dilute with 
water, warm, neutralise with calcium carbonate; 
filter while hot. Add to the filtrate a few drops, 
carefully avoiding an excess, of a weak solution of 
the perchloride of iron, A violet colouration is in- 
dicative of the presence of tyrosine. Leucine in- 
terferes with Pina’s reaction. 

Hoffmann^ 5 Reaction . — If to a heated solution 
of tyrosine a little Millon’s reagent be added, the 
fluid assumes a rose-red or crimson colour ; and if 
tyrosine be present in quantity, a precipitate of a 
similar colour will be thrown down. 

Scherer^ s Reaction. — Apply a mixture of 
strong nitric acid and water to a solution of tyrosine, 
evaporate to dryness, a yellow residue is obtained ; 
moisten and warm with liquor sodae— a yellow 
turning to a deep reddish-yellow colour is pro- 
duced. 

Pathological Significance. — Tyrosine is 
never present in healthy livers ; it, however, is pro- 
bably normally present in very small amount in the 
pancreas and the secretion of this gland, and in the 
spleen. It is not considered a normal constituent 
of the urine (Ulrich regards leucine and tyrosine 
as normally present in minute quantity), but its 
presence in this excretion along with leucine is of 
value diagnostically in certain morbid states of the 
liver, espwially acute yellow atrophy, in which 
the secreting cells are quickly disintegrated. It 
has also been detected in the urine in cases of acute 
poisoning by phosphorus. See Lbucinb ; Liver, 
Atrophy of, Acute Yellow; Xanthoma; and Uri- 
nary Deposits, Plate XX. John Harold. 


ULCER AND ULCERATION {ulcus, a sore). 
Synon. : Fr. Ulclre ; Ger. Geschwiir. 

Definition. — An ulcer is a solution of con- 
tinuity of an epithelial or endothelial surface, 
resulting from the destructive changes associated 
with inflammation. Surgically the term * ulcer’ 
signifies an open sore. 

i®TiOLOGY. — The inflammatory process to which 
ulceration is due results in almo;st all instances 
from the action of micro-organisms. In a few 
cases continued mechanical irritation may cause an 
ulcer, but even in such instances extension of the 
process is due to the invasion of the wound by 
bacteria. The poisons formed in the ^owth of 
these cause the phenomena of inflammation, with 
death and disintegration of the tissues. In the 
majority of ulcers the organisms at work are the 
common pyogenic cocci {tee Pyogenic Bacteria). 
tiicers may also be due to the tubercle-b^Uus, the 
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B. typhosus, the organism of dysentery, and others. 
In syphilitic (tertiary) ulceration, a breach of sur- 
face results from the breaking down of a gummatous 
deposit, and secondary invasion by pyogenic or- 
ganisms takes place : this secondary invasion may 
occur in other * specific ’ ulcers, such as the tuber- 
cular, or in those arising from necrosis of new- 
growths. 

* Predisposing ’ causes of ulceration are seen in 
any conditions which diminish the resistance of 
the tissues to bacterial attack. Thus the defective 
nutrition of the skin due to varicose veins causes 
slight injury (scratching, blows) to result in the 
formation of an ulcer. In diabetes mellitus small 
abrasions or wounds may give rise to ulcen, which 
show little tendency to hem, the factors at work in 
this disease being not only the presence of sugar in 
the tissues, but also special changes in the vessels 
and nerves. Owing to their poor vitality the cells 
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of tumours rapidly undergo fatty degeneration and 
necrosis, which result in the early appearance of 
ulceration in superficial malignant growth Ulcera- 
tive endocarditis is generally secondary to old 
rheumatic lesions, which become the seat of fresh 
bacterial invasion 

It is not yet certain whether the nervous system 
exerts a direct trophic influence upon the tissues, 
but the evidence appears to favour this view. Per- 
forating ulcer of the foot is met with in cases of 
tabes dorsalis, and less commonly along with other 
nervous lesions. If it be not due to direct nervous 
action It must be supposed that the resistance of the 
tissues IS weakened by disturbance of their vascular 
supply, and that organisms are thus enabled to gam 
a fooling as a result of insignificant injuries The 
same alternative explanations may be offered in the 
case of bed-sores ; or the combined causes may be 
at work in both instances. 

A breach of surface by which bacteria may enter 
and set up the process of ulceration may arise from 
external causes, such as mechanical violence, che- 
mical irritation, heat and cold, continued pressure, 
&c. So-called constitutional causes are in reality 
only ‘ predisposing ’ conditions, in the sense given 
above. 

Pathology and Morbid Anatomy — The 
process of ulceration consists in a gradually extend- 
ing molecular death of inflamed tissues, and is 
exactly the same as that by which an abscess- 
cavity IS formed and extends {set Abscess) The 
wall of an ulcer is in structure the same as that of 
an abscess, and varies according as the destructive 
process is still spreading or has been arrested If 
the ulcer is spreading the surface will be formed of a 
layer of leucocytes, and these cells also infiltrate the 
underlying tissues, the elements of the latter are 
granular, and in process of destruction, and the 
blood-vessels dilated for some distance around the 
lesion Sloughs of tissue killed en masse may 
here and there remain adherent to the surface of the 
ulcer. If arrest of the ulceration have taken place, the 
ulcer is practically a healing wound, and its floor is 
covered With ‘granulations,’ the deeper layers 
showing all stages in the gradual conversion of 
granulation - tissue into fibrous cicatrix {see 
Wounds, Healing of) The naked-eye appearances 
of the different varieties of ulcers are given below, 
the essential parts for study m any ulcer being— the 
surface or floor , the edges and surrounding parts ; 
the base or underlying tissues , and the dischai^e 
secreted 

The discharge from an ulcer consists of serous 
exudation from the vessels, with a varying amount 
of leucocytes, which die and constitute pus Oc- 
casionally blood is present either front intensity of 
inflammation or from rupture of capillary loops in 
the granulations. If the discharge is retained be- 
neath a crust or dressing, it may accumulate and 
putrefy 

Classification and Varieties.— Ulcers may 
be classified according to their most obvious causes, 
predisposing and exciting ; thus there are tubercular, 
typhoid, syphihtic, paralytic or perforating, vari- 
cose, mali^ant and other kinds. For clinical pur- 
poses the following varieties may be distinguished : 

I. Healing or AeaUAjf ulcer, ^This is practically 
a granulating wound The surface is covered by 
grwulations, which are small and bleed when 
smartly touched. There is a thin, blue epidermic 
pellicle, consisting of the epidermis advancing from 
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the edges over the surface. The edges are on s 
level with the surface, of a pink tint, and free from 
mduration The surroundings are free from indu- 
ration, and normal in appearance. The discbaige 
is small or moderate in quantity, and, unless free 
from pyogenic bacteria, consists of so-^led * laud- 
able ^s.’ The pain is inconsiderable. 

2. IVeoA ulcer , — The cause of one form of weak 
ulcer IS the prolonged use of emollient appheadons. 
The characters are : flabby, watery, gelatinous granu- 
lations, rising above the level of the sunoundings 
as so-called ‘ proud flesh.’ The edges are over- 
lapped by the granulations. The sunoundings may 
be fairly normal. The discharge is thm and watery. 
There is little or no pain. 

Another cause of ‘ weak ’ ulcers is where, owing 
to some local or constitutional cause afiecting the 
circulation, there is a defective blood-supply to the 
ulcerating surface. The granulations under these 
circumstances become sm^th and yellowish, the 
edges look pale and flat, tne secretion is thin and 
small in quantity, and a dry crust or scab is apt to 
form. In yet a third variety the ulcer becomes 
oedematous, a condition freouently associated with 
Bnght’s disease, and any local or constitutional 
trouble in which the circulation in the larger vessels 
is defective. 

3. Indolent i callous ^ or * chronic' ulcer , — This sub- 
vanety occurs when, from chronic irritation in a 
part devoid of sufficient blood-supply, the fibrous 
induration is excessive, and the blo^-vessels reach 
the surface of the ulcer m too minute quantities to 
build up healthy granulations. 

The surface is sunk below the level of its sur- 
roundings, is destitute of granulations, and looks 
glazed The edges are rai^, hard, and irregular. 
The surroundings are indurated and raised, and the 
veins in them frequently become vancose. The 
discharge is thin, serous, and small in quantity. 
The pain at times is very great, especially at night. 

4 Irritable ulcers , — These are met with on the 
legs of neurotic and anaemic women, and m women 
suffering from menstrual disturbances The surfree 
IS uneven, often covered partially with a grey slough. 
The edges are thin and irregular. The surrounding 
are red and glazed, but not raised or thickeneo. 
The discharge is a thin sanious pus. The pidn is 
excessive, of an aching or neuralgic kind. 

5. Inflamed ulcers,— hwj form of ulcer may 
become inflamed, owing to fresh bacterial mvasion. 
This sub-variety may a^ dunng the course of an 
indolent ulcer, from derangement of the patient’s 
health or local irritaticm. 

The surface is covered with a greemsh-grey exu- 
dation. The edges are swollen, everted, red, and 
angry. The surroundings are red, swollen, and 
hot. The discharge is idmroos, offensive, and often 
bloody, causing irritation wherever it touches. The 
pain IS of a throbbing kind. 

6. Pkagedeeme and sUmghmg ukers — When an 
mflamed ulcer commences to spread, the« edges 
liquefy and rapdly break down. The process may 
take place with extraordinary rapidity, as in chancre, 
when It is called phageds^ ; or as m hospital 
rangrene, when it spiws chiefly by sloaghiim. 
The patient in either case is usually in a ca^ectic 
state ; the ulcerated part is dusky r^, angry-look- 
ing, hot, and pamfiil. The surface is covered a 
gr^ or black slough, and the edges are sharply 
cut and undermined. See BuiO ) CANCftVM OtlS \ 
Gangrene ; and Venereal Sore. 
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7. Varicose These are small at first, and 

gradually enlarge with oedema of the edges, soft 
prominent granulations, and eczematous surround- 
ings. They seldom bleed except at the moment of 
the bursting of a jxriphlebitic ulcer, from which 
they sometimes originate. The chronic ulcer, in- 
duced by varicose veins, develops a widespread 
induration, which, by interfering with the venous cir- 
culation, tends to increase the tendency to varicosity. 

8. Hamorrhagic ulcers, — Haemorrhagic ulcers 
occur in persons suffering from amenorrhoea, scurvy, 
chronic jaundice, or haemophilia. They possess 
many of the characters of irritable ulcers, but in 
addition have a special tendency to bleed. The 
blood is of a capillary-venous character, and flows 
fairly freely at times. 

9. Atonic {paralytic) ulcers, — In the feet of para- 
lytic patients ulcers may develop with extraordinary 
rapidity. They are painless, frequently multiple, 
and present uneven, often scooped-out, surfaces 
covered by granulations of irregular size. Perforat- 
ing ulcer of the foot is an affection of this nature. 
The ball of the great toe or the under surface of 
any of the metatarsal bones may become the seat 
of this ailment. There is first seen a callosity on 
the sole of the foot ; pus develops beneath this, and 
when the abscess bursts a long sinus will be found 
leading down to bone. The bone may in turn 
become involved and undergo absorption. The 
peculiarity of this form of ulcer is that it is funnel- 
shaped, the granulations are protuberant, the dis- 
charge profuse and foul, and the surfaces of the 
sinus become lined by an epithelial coating. The 
ulcer may heal under rest and antiseptic treatment, 
but generally reappears when the patient once 
more walks about. 

Syphilitic^ lupoid^ rodent, scorbutic, endothelial, 
mucous, tubercular, and cancerous ulcerations, as 
well as those occurring in mycetoma, leprosy, can- 
crum oris, &c., are described under the diseases of 
which they form part. 

Treatment. — To treat an ulcer on a rational 
basis it is necessary to ascertain as exactly as possible 
the cause of the ailment, both as regards its genesis 
and its continuance. When a constitutional factor 
plays a part in the aetiology, suitable treatment 
for the condition should be adopted. When, on 
the other hand, the cause is of local origin merely, 
attention must be devoted to allaying or removing 
the source of trouble. Some ulcers from their very 
nature may be incurable, such as those of a malig- 
nant or leprous nature ; others, such as diabetic, 
syphilitic, or scorbutic ulcers, heal only when suit- 
able dri^s or diet are exhibited; while a third 
group, including all those ulcers caused more 
essentially by local disturbances, such as varicose 
ulcers, pressure-ulcers (bed-sores), senile ulcers, 
inflamed, weak, septic, and plu^edsenic ulcers, 
retire local treatment for the most part. 

The removal of the constitutional causes is dealt 
with under the several diseases with which the 
ulcer may be associated, so that only the local 
treatment need be commented upon here. 

ResL—Oi all the aids to cure this is perhaps the 
most important. When the lower extremity is the 
seat of the trouble a splint or stiffened bandage may 
be applied at times with advantage ; the upper limn 
^y require to be supported by a spliut or sUng. 
Tne jmnts immediately above and below the section 
of the limb on which the ulcer exists should be 
kept at rest 


Position, — Elevation of the limb while the patient 
is recumbent is a primary consideration, especially 
in ulcers of the lower extremity. 

Massage is an excellent accessory when extensive 
induration of the tissues around an ulcer is marked. 

Removal of sepsis, — To render the parts around 
a chronic ulcer aseptic proceed as follows ; wash 
the parts around the wound with soap and water, 
and shave off the hairs if necessary. Dry the part 
and apply turpentine to get rid of the sebaceous 
materials in the skin. The skin is again washed 
with soap and water, using a large nail-brush for 
the purpose. Carbolic-acid lotion (1-20), corrosive- 
sublimate solution (i-jooo), or other reliable anti- 
septic lotion is applied to the skin thoroughly by a 
nail-brush. The process should be repeated several 
times on successive days, to ensure complete surgical 
cleanliness. 

To render the surface of the ulcer itself aseptic, 
it is to be converted into a healthy wound at once 
by scraping it with a sharp spoon while the patient 
is ansesthetised, and then thoroughly mopping the 
part over with pure carbolic acid or some other 
corrosive. The surface of the wound and the sur- 
roundings are then enveloped in antiseptic dressings, 
of which, perhaps, cyanide-gauze dipped in corrosive- 
sublimate solution (1-2000) is the best. 

When, for any reason, this radical method of 
treatment is inexpedient, the ulcer, after the sur- 
roundings have l^en dealt with as recommended 
above, may be dressed with lint soaked in carbolic 
oil (1-5), the lint being firmly pressed into the 
surface of the sore at all points. When the oil is 
used, daily dressing will be required, but when the 
wound has been scraped and covered by gauze, the 
dressing may be left in place for two, three, or 
more days. 

To promote healing after the ulcer has been 
rendered aseptic, and when it appears fairly healthy, 
proceed as follows : Cut a piece of protective oil^ 
silk to the size of the ulcer ; wash it clean in 
carbolic lotion {5 per cent. ), and afterwards in a 
saturated solution of boric acid ; apply the oiled 
silk thus prepared directly upon the wound. Cover 
the * protective ’ by layers of boric -acid lint, wetted 
in a saturated solution of boric acid and cut some- 
what larger than the protective. Maintain the 
whole in position by a firmly applied bandage, 
commencing at the foot (or hand) and earned 
upwards to a considerable distance above the 
dressing. 

In place of the dressing, protective ointments or 
dusting powders may be employed. An excellent 
ointment is one consisting of the unguentum acidi 
borici, B.P., 1 part, and vaseline 3 parts. The 
ointment is best spread on butter-cloth, not on lint. 
The part is then covered over with a dry antiseptic 
lint or gauze, and bandaged. Iodoform, boric 
acid, or a mixture of the two, are efficient dusting- 
powders. 

When ulcers are inflamed it is necessary to allay 
the pain and inflammation by rest and by boric- 
add fomentations. A boric fomentation is made 
by soaking boric-acid lint in boric-acid lotion’ or 
warm (boiled) water, laying it on the ulcer and for 
some distance beyond, then covering the whole with 
a piece of mackintosh and bandaging;. This dress- 
ing is changed two, three, or more times daily until 
inflammatory signs and symptoms disappear, when 
the ulcer may be treated in the ordinary way by 
protective, &c. 
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Should boric fomentations fail to allay pain it 
may be necessary to tndse ike margins and surface 
of the ulcer by a few strokes of a scalpel earned 
parallel to each other and to the long axis of the 
sore After incising, fomentations may be applied 
until inflammatory signs have ^one, when the ulcer 
is to be treated as the granulations indicate 

An irritable ulcer may require to have the surface 
destroyed by blistering with liquor ejpispasticus, or by 
rubbing nitrate of silver, nitnc acid, or other corro- 
sive, upon it, before a healthy action can be induced 
As the irritable ulcer is a frequent concomitant of 
menstrual abnormality, this condition has to be 
attended to as an essential element m treatment 

When weak or callous ulcers become quite chronic 
it IS necessary to stimulate activity in their condition 
by every available means. Rest and elevation 
of the limb, with attention to the general health, 
may alone serve to attain an alteration in the nutri- 
tion of the part. The ulcerated surface may be 
stimulated by the application of a fly-blister to the 
surface, or still better to the thickened parts around 
the edges of the ulcer. 

Pressure^ when equably applied, proves at times a 
reliable method of stimulating a callous ulcer 
Pressure by strapping is applied as follows Cut strips 
of plaster one-tnird longer than the circulhference of 
the part of the limb to be covered. For the leg the 
strips should be one inch in breadth. Apply the 
centre of the stnps on the opposite side of the limb, 
commencing two or three inches below the ulcer. 
Each succeeding strip should overlap its predecessor 
by two-thirds of its breadth. The ends are crossed 
over the ulcerated surface and pulled fairly tight 
The strapping is continued for two or three inches 
above the ulcer, and holes cut in it if the discharge 
is very free, 

Martin's elastic bandage^ perforated, with or 
without a suitable dressing on the ulcer, may be 
applied to the whole limb, commencing, in the case 
of the leg, at the foot, and carrying the bandage to 
just below or above the knee. The bandage ought 
to be removed at night, cleaned and dried, and 
applied on the following morning before the patient 
gets out of bed. 

Unna's bandage consists of a double -headed 
roller of porous material applied to the limb, com- 
mencing at the ulcer ; over the bandage a mixture, 
consisting of gelatine lo parts, glycerine 40 parts, 
a little oxide of zinc, and 40 parts water, is melted 
and rubbed on the bandage ; over the mixture, and 
before it has set, a second covering bandage is ap- 
plied. In this way the parts are kept at rest and 
pressure kept up. To remove the bandage, place 
^e limb in warm water, when the hardened mixture 
is melted and the bandage can be unwound The 
application may be renewed every second or third 
day, or less frequently, as occasion requires. The 
ulcers and parts around must be first thoroughly 
disinfected and then dusted with iodoform before 
applying the bandage. 

Varicose M/rarx should be treated by rest, pressure, 
stimulation, or blistenng, before any attempt at re- 
moving the vancose veins by operation is made. 

Phagedcenic ulcers demand the thorough scraping 
away of the foul surface by a sharp spoon and the 
mopping over of the expos^ tissues with a corrosive 
such as nitnc acid or caustic pot{|^ { or the tissues 
may be touched lightly by the actual cautery. 
Carbolic oil (i to 5) is the best dressing after the 
ulcer is scraped and cauterised. The ulcers occor- 
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nng in paralytic patients are treated for the most 
part after the manner of bed-sores 

Perforating ulcer op the foot requires to be com- 
pletely eradicated j the fistulous opening, the 
sinus leading down to the bone, and the canous 
surface of the bone itself must be cut or scraped 
away and the cavity packed with gauze 

The treatment of syphilitiCy lupoid^ rodent^ 
scorbutic^ endothelial^ and mucous ulcerations is 
described in the articles devoted to these special 
su^ects. 

Bed -sore. — Synon. : Fr. Dhubitus , Ger 
Decubitus ; Wundlugen 

DEFiNifiON. — A form of ulcer caused by con- 
tinued pressure, consequent on maintenance of the 
recumbent position 

/Etiology — Bed-sores are dependent either on a 
low condition of the nutrition of the tissues of the 
patient, on bad nursing, or on a combination of the 
two In patients suftenng from fractured spine, 
especially if the spinal cord be torn ; in those 
paralysed from other causes ; in cases of fractures of 
the lower extremity ; in angular curvature of the 
spine , in patients suffering from hip-joint diseases ; 
m the acute specific fevers , and in the aged — m 
fact, in any disease or condition necessitating long 
confinement to bed and rest in one position— bed- 
sores may be developed When, in addition to the 
illness, the nursing is badly conducted, as shown by 
unne, pus, blood, or any discharge whatever being 
allowed to remain on the bedding on which the 
patient lies, a strong determining cause is set up, 
which will m all probability originate a bed-sore 
Other strongly predisposing causes are the use of a 
feather-bed, and the presence of a blanket between 
the mattress and the under-sheet, into which the per- 
spiration from the patient’s body soaks, causing the 
blanket to act like a poultice Hence it will be 
seen that paralysis and an enfeebled state of the 
circulation, combined with pressure and inattention 
to stnet rules of cleanliness, are the main elements 
in the production of a bed-sore 

The various sites on which bed-sores form are 
arranged here in the order of frequency with which 
they are met— the sacrum, the heel, the buttocks, 
over the trochanters, between the shoulders, on 
the middle of the back from the shoulders to the 
sacrum, on the malleoli, on the elbows, and on the 
calf of the leg On the heel, the usual cause is 
the pressure of a spUnt ; on the elbow, bed-sores 
frequently supervene in such cases as hip-joint 
disease, owing to the tendency patients have to 
support themselves on one or both elbows 

Pathology. — A bed-sore is only one of the 
many forms of the evil results of pressure The 
passage of blood through a part here pressure is 
great becomes mechamcally difficult. Exudation 
from the blood-vessels takes place, causing the 
cuticle to be first raised, and then to peel off; 
finally a moist catarrhal surface results Complete 
stagnation of the blood in the blood-vessels epkay 
occur, and as a consequence part of the skin may 
become practically dead. In the surrounding 
parts the blood-vessels become engorged ; and, the 
presence of the slough acting as a foreign body, the 
irritation causes inflammation, and an exudation of 
inflammatory products occurs between the living 
and dead parts. This takes place all around and 
beneath the slough, but is first apparent as a furrow 
in the skin. This furrow gets gradually deeper 
and deeper, and, the process m separation extending 
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beneath the 5 lough> it becomes detached and 
finally thrown off. An ulcerating surface now re* 
suits, the further history of which will var^ with 
the patient’s health, and according as the illness, 
which renders confinement to bed necessary, is of 
a curable or an incurable nature. 

Symptoms. — The premonitory symptoms of bed- 
sore may be either subjective or objective. Sub- 
jectively the patient complains that the bed feels 
hard, that there is a crease in the sheet, that there 
are crumbs of bread or salt in the bed ; along with 
these generally imaginary troubles, a pricking, 
numbing sensation is felt at the point of pressure ; 
but, on examination of the part complained of, no 
change may be apparent. Or, again, the com- 
plaints may be #»i/, as in the paralysed, and yet the 
effects of pressure may be far advanc^. The ob- 
jective symptoms may here be the first indica- 
tions of the effects of pressure. These are- 
alteration in the colour of the skin, a roughening 
of the cuticle, and a variable amount of pain on 
pressure with the finger. Any of these is sufficient 
indication that preventive measures must be imme- 
diately undertaken, otherwise a bed-sore will de- 
velop. As the symptoms advance, the discoloura- 
tion becomes dee^r, passing from red to livid red, 
from purple to black. The pain, except in the 
paralysed, becomes for a time severe, and then 
finally disappears, as all nervous connections are 
severed. The circulation through the part being 
completely stayed, a dark slough is formed, and a 
line of demarcation between the living and dead 
tissue is set up. A foul discharge runs from the 
part^ the tissues around become red and congested, 
the edges are undermined, and a feeble attempt is 
made to throw off the central slough. Should the 
slough be thrown off, the muscles, fascise, and 
even the bone of the damaged part may be ex- 
posed. The general symptoms associated with bed- 
sores are chiefly those of the disease in the course of 
which this complication has supervened. In some 
instances a form of pyrexia may, however, be in- 
duced by the discharging ulcer itself — a condition 
which constitutes one form of ‘ bed-fever.’ 

Progress and Prognosis,— Should the patient 
recover from the illness for which confinement to 
bed had become necessary, the bed-sore will in all 
probability heal. Bed-sores, however, can scarcely 
be healed in those patients whose maladies do not 
subside, or in whom recovery does not take place. 
At times pyaemia supervenes; or the exhaustion, 
consequent on a long-continued and profuse dis- 
charge from the sore, proves too great a drain on 
the patient ; or ulceration into the spinal canal may 
rarely occur and set up meningitis. The prc^osis 
in regaM to bed-sores developing in any individual 
case wilt depend on the disease, the age of the 
patient, and the care taken in nursing. The 
patients in whom a bad prognosis might be given, 
in regard to the appearance of a bed-sore, would be 
the old and the partially paralysed, especially 
when bad nursing is superadded. 

Treatment. — It is necessary to consider this 
subject under the heads of (i) the j>reventw€ 
measures ; (2) the treatment when abrasions have 
taken place ; and (3) the treatment or cure of the 
sore when formed, 

1. The preventive measures have, in paralysed 
patients and in patients suffering firom chronic ill- 
ness or incontinence of urine, to be commenced at 
the beginning of the illness, and signs of changes in 


the skin are not to be waited for. The part must 
be thoroughly cleaned, the circulation stimulated, 
the skin hardened, and pressure removed from the 
parts where it is greatest. The best means by 
which to gain these ends are as follows : First, the 
part is to be washed with soap and water, and then 
thoroughly dried. Secondly, a piece of cotton wool 
dipped in spirits of wine, eau-de-Cologne, or 
brandy, must be applied to the part with gentle 
rubbing, until it has become thoroughly dry ; and 
this process must be repeated three or four times at 
each dressing. Thirdly, to keep the skin supple, a 
very small quantity of oxide-of-zinc ointment or 
simple ointment must be rubbed into the part, until 
all greasy feel has disappeared. Fourthly, a draw- 
sheet must be placed beneath the patient, and 
boric-acid powder sprinkled on the part on which 
the patient is to lie ; the sheet must be changed the 
moment it becomes wet, whether from urine, blood, 
pus, or sweat. Pressure must be removed by fre- 
quent changes of position, and by suitable pads, 
air-cushions, water- pillows, or water-beds. The 
part where the edges of the cushion press is to be 
treated by the same preventive measures, and to be 
dressed two or three times a day. Lastly, it is 
necessary to avoid a feather-bed, and a blanket 
beneath tlie under-sheet. In many cases bed-sores 
are caused by careless nursing, but in others the 
best nursing possible cannot prevent badly nourished 
tissues from falling into decay. 

2. When abrasion or roughening of the cuticle 
occurs, the same precautions in regard to pressure, 
moisture, and the use of the draw-sheet have to be 
observed j and in addition some specific applications 
are used. Sometimes the part is greased over with 
zinc-ointment or vaseline ; this is useful in certain 
cases, preventing urine or other irritating fluid from 
touching the tender parts. At other times collodion 
or flexible collodion may be used. The best fluid 
application is rectified spirit, or camphorated spirit, 
with one-third water ; it is necessary to add water, 
owing to the pain caused by pure spirit. The sur- 
face may also be mopped over with a solution of 
two grains of perchlonde of mercury in one ounce 
of spirit, or with a lotion consisting of five grains of 
nitrate of silver to an ounce of water. 

3. The treatment of the bed-sore itself consists in 
keeping the part sweet ; in aiding the removal of 
the slough ; in applying some one of the many 
stimulant and antiseptic lotions in use ; and in pre- 
venting the neighbouring tissues from breaking 
down. To clean the parts, and hasten the removal 
of the slough, apply a compress of wet salicylic or 
boric-acid wool. When the discharge is foul, the 
part should be washed with perchlonde-of-mercury 
lotion (1-2000) between each application of the 
compress. 

An excellent dressing Is the Balsam of Peru, both 
before and after the slough has separated. 

When the slough is large, wet applications should 
not be ap^ied, as the moisture only favours putre- 
faction. To prevent this, dry the sloughing surface 
with absorbent wool ; dust it over with i^oform, 
or boric-acid powder ; place a piece of oiled silk or 
‘ protective * exactly over the slough ; cover the 
wnole with diy mnide gauze or boric wool. All 
dressings should be fixed by stripe of plaster, and 
not by a bandage, owing to the neat and moisture 
engendered by use of the latter. 

llie neighbouring tissues must be treated with 
the prevenUve measures already mentioned. 
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When the sloueh has separated, an attempt is to 
be made to heal the part by improving the patient’s 
general health, provided the existing malady per- 
mits. The usual precautions have to be taken with 
the surrounding pwts , and the ulcer treated by one 
of the methods recommended under the head of 
Chronic Ulcers. 

Jambs Cantlib. 

UNCONSCIOUSNESS.— Consciousness, 
Disorders of 

UNDERCLIFF, on the South Coast of the 
Isle of Wight. — Extends from Bonchurch to 
Niton. A mild, tonic climate. See Ventnor ; 
and Climate, Treatment of Disease by. 

UNILATERAL HYPERIDROSIS.-Excessive 
perspiration on one half of the body occurs more 
or less habitually, or only after exercise It may be 
limited to one side of the face and head, or the neck 
and arm may be included ; or it may implicate the 
whole of one half of the body. It has sometimes, 
and especially when limited to the face and neck, 
seemed to be one of the symptoms due to paralysis of 
the cervical sympathetic nerve. In other cases no 
such relation has been ascertained to exist. It has 
been met with principally in association with various 
nervous diseases, such as hemicrania, diabetes 
mellitus, locomotor ataxy, dementia paralytica, and 
Graves’s disease 

Treatment. — In the absence of definite infor- 
mation as to the patholc^ of this afiection, it is not 
possible to indicate any rational pnnciples or treat- 
ment. Empirically some of the remedies used for 
checking perspiration, such as zinc, belladonna, and 
quinine, may be tried, in combination with nervine 
tonics, such as arsenic and strychnine. See 
Sudoriparous Glands, Disorders of 

H. Charlton Bastian. 

UREMIA. — Synon. Fr. Urimu\Qtt* Uramie 

Definition.— T his term is applied to a group 
of symptoms, acute or chronic, which may arise 
when the secretion of unne is gravely interfered 
with in the course of acute or chronic Bright’s 
disease, and in other maladies 

^Etiology and Pathology.— Ursemia occurs 
when there is interference with the secretion or 
discharge of unne , hence it is met with in all the 
forms of Bright’s disease, in cystic, tubercular, and 
cancerous disease of the kidney, in suppurative 
nephritis, and in suppression of urine (anuna), 
whether of obstructive or of non -obstructive origin ; 
in hysterical suppression, however, ursemic sym- 
ptoms are generally absent Al^ougb uraemia 
depends upon the accumulation within Sie body of 
poisonous products that should be eliminated by 
the kidneys, the immediate cause is not easy to 
determine. Without apparent alteration in general 
health, ursemic symptoms may suddenly develop. 
Sometimes, however, an increase in the toxic co- 
efficient may be attributed to conditions which pro- 
voke additional engorgement of the renal vessels, 
such as indulgence in alcohol or exposure to cold ; 
the albuminuria of pregnancy may be associated 
with ureemic symptoms, though some women who 
suffer from Bright’s disease may pass through 
pregnancy without any ursemic manifestations. 

Various explanations of the ursemic process have 
been suggested, and it is generaUv adiutted that it 
depends upon some interference with the cUminative 
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work of the kidney, by which some urinaiy con- 
stituent is retamed within the system, and either 
exerts its influence directly or after undergoing some 
chemical change. The suggested explanations may 
be divided into (1) Mechanical \ (2) CAemteaL 

1. Mechantcal , — Owen Rees noted watenness of 
the brain in many cases of uraemia, while Traube 
laid Stress upon anaemia of the brain induced by 
oedema, which in turn he attnbuted to marked 
hydraemia and increased arterial pressure; he 
thought coma would ensue when the whole 
cerebrum was thus affected, while convulsions- 
would occur when the middle lobes were mainly 
involved. Traube’s theory is frivoured by (i) the 
frequency of cardiac hypertrophy and of hydraemia 
in uraemia ; (2) the production of coma and spasms 
in dogs by the injection of water into the caroud 
after ligature of the ureters and of one of the 
jugular veins. Although supported by numerous 
experiments, Traube’s theory is not wholly satis- 
factory, since in clinical work cardiac hypertrophy 
and hydraemia are not always accompaniments of 
uraemia, while post-mortem examination frequently 
fails to demonstrate oedema of the bram, and even 
when present oedema may be a result of the con- 
vulsions, and not the cause. Still, in a modified 
form Traube’s explanation has found several ad- 
herents. Leichtenstem and Ruble suggest modifi- 
cations which link together the mechanical and the 
chemical theones ; the former holds that m scarlet 
fever inflammatory oedematous conditions of the 
brain and its meninges co-operate with the action 
of some result of infection, while Ruble believes 
the attacks to depend upon the admixture with the 
dropsical fluid of a toxic substance formed m the 
blood. 

2. Chemical , — One of the earliest theones of 
ursemia referred the process to the Don-eliminatioii 
of urea, its circulation in the blood, and its deposi- 
tion in vanous parts of the body. This theory is- 
favoured by the fact that when the excretion has 
been experimentally arrested by ligature of the 
renal artenes or of the ureters, or by extirpation of 
the kidney, many of the ordinary symptoms, such 
as drowsiness, convulsions, vomiting, and diarrhoea, 
are produced. The acceptance of this theory on 
the other hand » difficult, since frequently there 
may be no symptoms of ureemia, mough large 
quantities of urea may be detected in the blood ; 
moreover, urea administered by the mouth provokes 
diuresis instead of produang toxic effects. Frenchs 
thought ursemic s^ptoms might result from the 
transformation of urea into ammonium carbonate 
under the mfluence of a ferment Treitz con- 
sidered that this change occurred in the alimentary 
canal rather than m the blood. Others haw 
thought that urochrome might be decomposed in 
the circulation, or have attributed toxic action to 
creatin, creatinm, or other extractives. Felta and 
Ritter mamtam that uzsemia is due to potassium- 
salts, while Bouchard suggests that, m addlClen, 
certain organic metabolic products of the nature of 
ptomaines may be develops ; it must be suimitted, 
however, that these vanous products have not been 
isolated, and that their existence is purely hy^ 
theticaL The influence of the fiulure of the in- 
ternal secrebon of the kidn^ is as yet un- 
known. At present it is impossiUe to aooept VKf 
single theory of explanabon ; probably nanieiOiiB 
causes contribute to the result, and riiefr indMdttil 
importance is not always the samer otherwise k 
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would be impossible to account for the different 
types of uraemia. In short, although the term 
* uraemia* is convenient, it is possible that it in- 
cludes several allied conditions whose causation is 
not identical. 

Symptoms. — The symptoms which result from 
auto-intoxication through deficient renal action are 
extremely diverse; many are to be attributed to 
changes in the nervous system ; these may be mani- 
fested through the sensory system, the motor system, 
or through modifications of the other cerebral func- 
tions. A gastro-intestinal type has also been recog- 
nised, though in these cases the symptoms are 
probably due to eliminatory efforts rather than to 
nervous influence. Changes in respiratory func- 
tions may be due to both causes, although nerve- 
influence usually predominates, 

It is convenient to divide uraemic symptoms into 
two classes, and chronic, 

I. Acute uramia , — This includes all varieties 
in which the symptoms are suddenly developed. 
The onset may be marked by convulsive seizures or 
by coma ; these occur without warning, or they 
may be preceded for a few hours or days by pre- 
monitory symptoms, such as severe headache, 
apathy, drowsiness, and vertigo ; nausea or vomiting 
may occur; more rarely there may be severe 
dyspnoea, pains in the extremities, spasmodic con- 
traction of the muscles of the face or of one of the 
limbs. Charcot also mentions tremors of the 
extremities among premonitory symptoms. 

Uraemic convulsions are of an epileptiform type, 
and range from slight passing contractions to violent 
spasms affecting the whole of the body. During 
the convulsions the temperature is usually sub- 
normal; in exceptional cases, however, the fall of 
temperature for a short time is preceded by a sudden 
elevation to 105° F. or higher. The clonic spasms 
are of short duration, and, as they gradually cease, 
the patient passes into a drowsy or comatose condi- 
tion ; from this he may awake as out of profound 
sleep. In unfavourable cases fresh convulsions may 
occur, and in the intervals between the attacks, the 
coma become more profound. Death sometimes 
occurs at the height of the paroxysm or during the 
•coma. 

The convulsions may be unilateral, and they may 
be followed by tonic spasm of tetanic type. Frc- 
-quently during the convulsion and the subsequent 
-coma there is noisy, hissing dyspnoea, which is not 
■attributable to laryngeal or pulmonary obstruction. 

In another type of acute uraemia, after similar 
premonitory symptoms or without warning, coma is 
rapidly developed without any preceding convul- 
sions. The coma may rapidly deepen, and death 
ensue within a few hours ; or the patient may rally 
and all urgency may pass away ; ordinarily, how- 
ever, further uraemic symptoms may be expected. 
Occasionally, without convulsions or coma, delirium 
of a restless or active nature may supervene. 

Any type, but especially the convulsive, may be 
followed ^ transient hemiplegia, hemiamesthesia, 
and aphasia; but, even when the fime is affected, 
ptosis is exceptional Bilateral amaurosis is fre- 
quent ; this may be partial or complete ; it is not 
■accompanied 1^ any obvious retinal changes, and 
sight is ordinarily recovered in from 24 to 36 hours. 
Complete or partial deafness and tinnitus have 
rarely Been noted. After acute uraemia there i* 
occaMonally marked lethargy, a long pause preced- 
asg uie answer to a question. 


2. Chronic uramia,—ln this the cerebral sym- 
ptoms are less striking, and disturbances of respira- 
tion and digestion are more frequent, though they 
may be due to cerebral toxic influences. 

The cerebral symptoms consist of frontal or 
occipital headache, usually dull and persistent, but 
sometimes acute and paroxysmal. The headache is 
often associated with lethargy and slow, indistinct 
articulation, sometimes with dimness of sight and 
ringing in the ears. Frequently there is severe 
insomnia, though there may be drowsiness during 
the day. Giddiness, languor, and inertia increase, 
and may eventually lead to coma, delirium, or con- 
vulsive seizures like those of acute uraemia. De- 
finite psychical disturbances, with hallucinations 
and insomnia, may mark exacerbations of the 
primary disease. Neuralgic pains and pruritus are 
also to be mentioned. 

Uraemic dyspnoea is frequent, especially when 
the primary disease results from alcoholism ; some- 
times the attacks occur at night only, like those 
of spasmodic asthma. In advanced cases similar 
difficulty of breathing may be due to gradual cir- 
culatory failure, with pulmonary engorgement or 
effusion into the pleural cavity. Persistent hic- 
cough and Cheyne-Stokes respiration are not 
uncommon shortly before death. 

Disturbances of the functions of the alimentary 
canal are extremely common. These may range 
from chronic dyspeptic troubles to severe vomiting 
and diarrhoea. Sometimes these symptoms are 
associated with definite lesions, but frequently they 
appear to result from central irritation. Vomiting 
and diarrhoea are often terminal symptoms of 
chronic Bright’s disease. 

Erythematous, papular, and vesicular rashes, often 
associated with desquamation, are sometimes asso- 
ciated with uraemia, while epistaxis, intestinal and 
cutaneous haemorrhages occasionally occur. 

Diagnosis.— N o ^reat difficulty is experienced 
when the previous history is known or when there 
is definite evidence of Bright’s disease in alterations 
of the urine, in the character of the heart and the 
pulse, or in the presence of general dropsy. Out- 
ward displacement of the apex-beat, accentuation 
of the cardiac sounds, high tension of the pulse, and 
albuminous urine afford indications of great dia- 
gnostic value. 

In acute ursemia the nature of the convulsions 
and coma should be considered; the former may 
be mistaken for hysterical or epileptic seizures, 
while the latter resembles alcoholism, opium- 
poisoning, diabetic coma, and cerebral haemorrhage 
into the pons. Hemiplegic and paralytic conditions 
are more frequent with cerebral haemorrhage, 
which may be associated with chronic forms of 
Bright’s disease ; they may sometimes be distin- 
guished by their greater duration. An ammoniacal 
^our of the breath m&y aid the diagnosis of 
uraemia, but fev this purpose the temperature is 
of very little value ; it may occasionally be high with 
the onset of acute uraemia, and is generally normal 
or subnormal at the onset of apoplexy. Uraemic 
coma in its early phases is rarely so deep as that 
of cerebral haemorrhage ; the patient may be 
momentarily roused to answer Questions ; and the 
hissing dyspnoea bf the former differs greatly from 
the stertorous breathing of the latter. In opium- 
poisoning the pupils are contracted ; in uraemia their 
condition may vary, and they usually respond to 
stimulation* 
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The diagnosis of chronic unemia must frequently 
be based upon the results of treatment, as well as 
upon consideration of the state of the urine and 
the consecutive changes in the circulatory system. 
Dyspeptic symptoms and vomiting may be ascnbed 
to uraemia when they persist in spite of treatment, 
when there are definite indications of chronic renal 
trouble, and when there are no physical signs point- 
ing to malignant disease ; the examination of the 
vomit and detection of urea, or the recognition 
of alterations in the proportion of free acid, will 
afford material help. 

Prognosis — Uraemic S3nnptoms necessitate a 
grave prognosis. With acute uraemia death may 
occur in rare cases during the first attack, but the 
danger is greater when attacks are repeated at 
short intervals and the coma deepens. In acute 
nephritis the prognosis is more favourable when 
consciousness is rapidly regained and when the 
urine shows signs of improved eliminative work 

Some of the symptoms of chronic uraemia, such as 
giddiness, headache, and insomnia, are of prognostic 
significance as indications of progressive stages of 
a chronic disease, but their gravity is greatly in- 
creased when they are accompanied by a i eduction 
in the urine, and by the development of letharg} 
and coma Uraemic dyspnoea, persistent vomiting 
and diarrhoea, add largely to the immediate danger, 
while prolonged stupor, coma, or convulsions in 
chronic nephntis are of fatal import Puerperal 
cases, although involving great immediate danger, 
are more fatal when they precede delivery; the 
prognosis is influenced by the number of seizures, 
their duration, and the degree of coma between the 
attacks 

Treatment — In acute uraemia the first indica- 
tion is to provide for the elimination of nitrogenous 
waste pending the re-estabhshment of the work of 
the kidneys. This may be effected by diaphoretics 
and purgatives Warm baths, warm packs, or 
vapour baths may be of great service in acute 
uraemia associated with dropsy Dry cupping, 
leeching, or poulticing over the loins may give 
relief In acute cases the removal of eight or ten 
ounces of blood by venesection and the injection of 
saline solution have been beneficial. Hydragogue 
purgatives favour elimination ; compound jalap 
powder or jalap and scammony may be given when 
consciousness is retained, but when coma is pro- 
found croton oil may be administered To promote 
diaphoresis the subcutaneous injection of nitrate of 
pilocarpine has been advocated, it is now very 
rarely employed, as it causes much distress and may 
seriously embarrass respiration. When there are 
no indications of active engorgement of the renal 
vessels diuretics are frequently of service, especially 
in chronic urcemia Digitalis is useful as a diuretic 
and also for its influence upon the heart- in chronic 
nephritis When convulsions are severe chloroform 
may be employed, or bromides miy be admini- 
stered ; the subcutaneous injection of morphine has 
also been advocated, but, although of service in 
some cases, it is generally consideredi to increase 
the risks of further convulsions ; the rectal injection 
of chloral hydrate is preferable, unless contra- 
indicated by the condition of the heart. Milk 
ihould be given freely, and in acute uraemia it 
should constitute the sole diet. Inhalations of 
oxygen often relieve spasmodic dyspnoea, while 
nitroglycerin, amyl nitrite, and other nitrites may 
control the severe headache, though sometimes 
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antipyrine and phenacetin are preferred. The diar- 
rhoea of chronic uraemia should not be diecked 
unless sufficiently profuse to be exhausting ; efforts 
should, however, be made to control vomiting by 
iced dnnks, by sucking fragments of ice, or by the 
use of bismuth and hydrocyanic acid When con- 
vulsions occur during pregnancy, labour should be 
induced. Nestor Tirard. 

URETERS, Diseases of. — Synon : Fr, 
Maladies des Uretires ; Ger. Krankhetien der 
Harnleiter, — Morbid conditions of the ureters are 
so generally parts of, or associated with, diseases of 
the bladder or kidney, and so naturally come to be 
descnbed in the articles treating of these several 
diseases, that a separate account or distinct classifi- 
cation of them is perhap scarcely called for ; and 
a brief description of the most important will be 
sufficient for all practical purposes. 

1 Congenital Malformatlona — A double 
ureter is the most frequent malformation, the divi- 
sion sometimes reaching as far as the bladder. In 
very rare cases a triple ureter has been found Con- 
genital malformations leading to more or less com- 
plete obstruction of the ureter are found most often 
near the pelvis of the kidney. If the obstruction 
is complete, it gives nse to hydronephrosis {see 
Hydronephrosis) If incomplete, a slighter de- 
gree of the same condition results, the pelvis and 
calyces becoming dilated, and the kidney-substance 
atrophied and indurated The chief congenital 
obstructions are— (i) Total obliteration of the 
ureter as it leaves the pelvis (2) Valvular open- 
ing from the pelvis into the ureter. This becomes 
gradually more complete as the dilatation of the 
pelvis increases ( 3) A spiral arrangement of the 
ureter (4) An abnormal renal artery pressing on 
the ureter as it leaves the pelvis The incomplete 
obstructions frequently give way at intervals, when 
there will be a copious flow of unne, usually of low 
specific g^a^uty and pale colour 

2 Acquired Obstruction to obstruc- 

tions which are not congenital may arise First, 
from impaction of a renal calculus , this may take 

lace at any point, the most frequent being at the 

nm of the pelvis or the vesical orifice. Secondly, 
from external pressure, as from uterine cancer, 
pelvic tumours, fibrous bands, enlarged glands, or 
fecal accumulations, in which case the condition 
would at first be incomplete Imomplete obstruc- 
tion arises most frequently from impediments to the 
discharge of urine, existing in the prostate or 
urethra. In the former case, the bladder being in 
a state of constant over-distension, the valved open- 
ing of the ureter is closed with unnatural force In 
the latter the hypertrophy of the bladder increases 
the length of the portion of ureter lying in the 
bladder-walls, and the bundles of muscular fibres 
more or less constrict the orifice. Any cause giving 
rise to hypertrophy of the bladder will therefore 
tend to obstruct the orifice of the ureter, as is seen 
in chronic cystitis, stone in the bladder, and other 
conditions The opening is still further narrowed 
by swelling of the mucous membrane, the result of 
subacute or chronic inflammation. Occasiomdly 
the orifice may be partially obliterated by a villous 
growth in the bladder. Stricture of the ureter is 
found in rare cases, apparently the result of previous 
inflammation and ulceration. Slight obHfUUtlon 
may occur during pregnancy, from the pressure of 
the gravid uterus. 
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3. Dilatation. — The part of the ureter above 
any obstruction is always found more or less dilated, 
according to the degree and the duration of the 
impediment. It the condition be acute and complete, 
little or no hyp)ertrophy of the coats of the ureter 
will be found ; but if chronic and incomplete, its 
walls will be thickened, both by fibroid change and 
by hypertrophy of the muscular coat. The dilated 
ureter is always tortuous, being increased in length 
as well as in diameter, and may even resemble a 
portion of small gut. The mucous membrane is 
always opaque and somewhat thickened, occa- 
sionally red and injected, and frequently pigmented 
from previous attacks of inflammation. A largely 
dilated ureter may sometimes be felt through the 
abdominal wall. There will probably be some 
degree of pain or uneasiness in the course of the 
canal or in the loin, and a tendency to sickness. 

4. Inflammation. — Simple inflammation of the 
ureter is frequently found, as an extension either 
from the bladder or from the pelvis of the kidney. 
Septic inflammation accompanies septic pyelitis, 
due to extension of decomposition from the bladder 
to the pelvis of the kidney {see p. 823). Tubercular 
inflammation almost invariably accompanies a 
similar condition of the bladder or kidney. 

5. Malignant Disease. — Cancer may extend 
from neighbouring organs into the ureter, but there 
is no reason to believe it ever primarily takes origin 
there. 

Neither the diagnosis nor the treatment of an 
affection of the ureter can be separated from that of 
the disease to which it is secondary. 

Marcus Beck. 

H Montague Murray. 

URETHRA, Clinical Examination of. — - 
Examination of the male urethra can be effected : 

(1) by the use of bougies, both metallic and elastic ; 

(2) by the electric air-inflation urethroscope. 

The former method is principally adapted for the 
detection of strictures, both traumatic and inflam- 
matory in their origin, the latter to the diagnosis 
and treatment of the cause of stricture, which in 
the majority of cases is chronic gonorrhoeal inflam- 
mation. 

In the detection of strictures by bougies it is 
well always to commence with the passage of a 
large instrument. The author advises the use of an 
acorn-shaped head on a slender shaft, which goes 
by the name of Otis’s exploratory bougie, the 
metal being preferable to the gum-elastic. By these 
instruments much greater accuracy in location of 
stricture may be obtained than by the use of the 
ordinary bougie, whether of steel or gum-elastic — 
which instruments are better reserved for treat- 
ment. When the exploratory bougie approaches 
the face of the stricture its passage is arrested. A 
smaller instrument is chosen again and again until 
the size that can be passed is reached. In many 
cases this instrument will pass into the bladder. In 
a certain proportion it will be arrested by a tighter 
stricture at a greater distance from the meatus. 
Smaller instruments again are taken, and the 
manoeuvre repeated. But possibly the smallest ‘ ex- 
plorer ’ (or exploratory bougie) will not pass, when 
we shall have to fall ^ck on some form of Aliform 
bougie with which to gauge the calibre of the 
stricture. One of the objects in taking a large 
instrument to commence with is that the presence 
of strictures of large calibre, through which a smaller 


bougie would slip readily, may be detected. In 
connection with the use of both rigid and pliable 
bougies, attention must be drawn to the fact that in 
sensitive urethree a spasm of the compressor muscle 
is frequently induced. So tightly does this muscle 
close the canal, that in many text-books will be 
found a description of a condition known as ‘ spas- 
modic stricture.* A diagnosis of stricture has often 
been made quite erroneously from this cause. The 
injection of a solution of cocaine in such cases by an 
urethral syringe will be followed by the easy pas- 
sage of the instrument through what appeared at 
first sight an impassable stricture. 

Considerable assistance is afforded in the exami- 
nation of the urethra by digital palpation. 1 hick- 
ened and hardened portions of the penile uiethra 
can be detected, and by a finger in the rectum a 
certain amount of knowledge can be gained as to 
the condition of the membranous and prostatic por- 
tions of the canal. In the case of a chronic gleet, 
where it is desirable to locate the portion of the 
canal most afTected the following simple manoeuvre 
is often of service : — 

The patient is desired to hold his urine as long as 
possible, preferably to come to the surgeon after a 
night’s rest without passing water. The anterior 
urethra is then washed out with boiled water into a 
l2-ounce conical specimen-glass. (It must be pre- 
mised that for clinical purposes the male urethra may 
be divided into two portions -the anterior stretching 
from the external meatus to the compressor urethra? 
or ‘ cut-off ’ muscle, the posterior from this muscle to 
the internal meatus.) For this purpose a 6-ounce 
syringe of glass, vulcanite, or metal, with a conical 
and detachable nozzle, may be used ; a shield attached 
to the syringe to prevent loss of the liquid as it 
spurts from the meatus is advisable. An ordinary 
brass or large glass dressing-springe will serve all 
practical purposes, or an irngator-tank may be 
used, fitted with a suitable nozzle and stop-cock. 
With the latter apparatus care must be taken not to 
hang the tank at too grfeat a height, or the com- 
pressor will be forced and our object defeated. The 
anterior urethra having been washed out, the patient 
is directed to pass urine into a second ^lass, and, 
according as the first or second specimen con- 
tains the threads and particles of inspissated muco- 
pus, we know roughly the portion of the canal 
most afTected. 

Examination by the Urethroscope . — There are 
several forms of urethroscope in use, but perhaps 
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the most convenient and serviceable is that known 
as the Schall urethroscope (fig. i). In this instru- 
ment the light is furnished by an incandescent lamp 
fixed in a metal holder (a). The lamp casts its light 
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upwards into a hood (b), which contains an arrange- 
ment of prisms by which the beam of light is ren- 
dered horizontal and projected towards (c) a glass 
window closing the short barrel (d), on which fits 
the cannula E The tube (f) fitted with a stop- 
cock IS connected to the rubber tube of an air-mfla- 
tion bag The light-carrier (a) moves easily in the 
larger chamber (G), and on its upward or downward 
movement the focussing of the light depends 
When the light is focussed the carrier is fixed by 
the screw (h) The current is carried to the lamp 
by an ordinary insulated wire, terminating in a plug 
which fits into the carrier at (K), the current being 
made or broken by the turning of the screw (l) 
The urethra should first be anjesthetised by the in- 
lection of a 2-5-per-cent solution of cocaine, or if 
preferred ^-eucalne may be used If the anterior 
urethra only is to be examined, an ordinary urethral 
syringe is sufficient to inject the solution, the nozzle 
being inserted just within the meatus If, however, 
it is desirable to examine the deep urethra with the 
light. It is necessary to pass a catheter, or, better, a 
Guyon’s tube (fig 2), through the compressor, and 
so inject behind that muscle The cannula should 
then be passed, no force being used, and if, as is 
often the case, the meatus is too small to take a 
full-sized tube, thorough dilatation or a cut with a 


as we proceed The normal urethra varies con- 
siderably in appearance, according as it is distended 
with air or in a flaccid condition If the latter, the 
mucous membrane is of much the same colour as 
the healthy palpebral conjunctiva, and is folded in 
a radiating manner at the end of the tube But 
when distended it is a more or less cylindrical tube 
that we see stretching away to the point where the 
urethra curves, the walls glistening, whitish, or pale 
pink in colour, and where much distension is em- 
ployed the circular muscular fibres stand out in the 
form of white rings, and might be mistaken for 
stricture Some of the openings of Littre’s glands 
may be seen as shallow depressions, and on the 
floor, just m front of the compressor, are the open- 
ings of Cowper’s ducts, generally invisible The 
compressor shuts off the deep urethra from view, 
occasionally opening a little to allow the passage of 
air if the pressure is increased 

In the examination of the membrano prostatic 
urethra a cannula with a slight elbow bend like a 
coude catheter, and open on the floor, or a straight 
tube of rather smaller size than those described, may 
be used In this case air-distension is not available, 
as the air w'ould simply pass into the bladder In 
the centre of the urethral floor is seen the veru- 
montanum with the sinus poculans, on either side of 
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bistoury will give room The largest tube that will 
pass without force is the best to use, for the lai^er 
the tube the better is the illumination No 24 or 
No 26 (hrench gauge) cannuke, open at the end 
(figs 3 and 4), are useful sizes, and the adult urethra 
will usually take the larger size easily, except 
sometimes at the meatus. The urethroscope is 
then fitted on to the end of the cannula and the light 
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turned on The excess of cocaine-solution must be 
removed with cotton-wool on a fine sponge-holder 
The window (c in fig i) is then closed and air 
admitted by turning the tap (at F, fig l) 

The examination of the anterior urethra should 
first be undertaken The cannula should be intro- 
duced only just within the meatus, and the air then 
turned on By this means the urethra is inflated as 
far as the compressor, and the tube can be easily 
passed down, the state of the walls being examined 


which IS the opening of the vas deferens ; here the 
mucous membrane is of a much deeper colour than 
in the anterior urethra. 

F. SwiNFORD Edwards 

URETHRA, Diseases of —Synon Fr Mala- 
dies de PUrithre , Ger KrankJuxten der Hatn- 
rohrc — The affections of this canal comprise 
urethritis with its various consequences, such as 
gleet, warts, periurethral abscess, inflamed follicles, 
and stricture , syphilis and soft chancre may also 
affect the urethra For descnptions of most of 
these affections the reader is referred to the articles 
Gonorrhcea, Gieet, Syphilis, and Venereal 
Sore Some forms of ( i ) Urethritis, (2) Neuralgia, 
( 3 ) Congestion and Spasm, (4) Organic Stricture, 
and (5) Foreign Bodies, remain for consideration 
here 

I Urethritis — The origin of urethntis is not 
exclusively due to inoculation with gonorrhoeal pus, 
a fact of great medico legal importance Inflam- 
mation of the urethra, usually running a less severe 
course than the gonorrhoeal form, may be set up 
by leucorrhoeal, menstrual, and other discharges 
from the vagina, or result from the use of an in- 
jection which a patient may have used in the hope 
of warding off venereal disease, which he dreads 
having contracted Traumatic irritation of the 
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urethra may be excited by the passage of instruments 
or a calculus, or by the introduction of foreign 
bodies by the patient ; in such cases soreness and 
scalding attend the first subsequent micturition, and 
swelling and discharge follow within twenty-four 
hours. 

Asparagus, beer, arsenic, and other substances, 
have the power of producing urethritis in some 
persons; highly acid urine and oxaluria may also 
occasion slight urethral irritation. A very mild 
form of urethritis is an occasional concomitant 
of early syphilis ; it is, however, always very 
limited in extent, and subsides spontaneously. In 
gouty urethritis the inflammation may be as severe 
as in well-marked gonorrhoea, and attended by the 
complications met with in that disease, and affecting 
the testes, bladder, eye, or joints. The leading 
distinctions of gouty urethritis are the milkiness of 
the dischai^e, and the absence or small amount of 
swelling of the fore part of the urethra; while 
scalding in the perinaeum and irritability of the 
bladder are severe and prominent symptoms. 

Tuberculosis sometimes affects the urethral pas- 
sage. It is always a very indolent affection, being due 
to the slow degeneration and ulceration of tubercular 
deposits in the deeper portions of the canal, and 
usually associated with similar disease in the prostate 
or bladder. 

In such cases the irritability and inflammation of 
the bladder are always more urgent than the 
urethritis, while the evidence of tubercular disease 
in other parts of the body is usually sufficient for 
diagnosis. The treatment of urethritis arising from 
any of these causes necessarily varies in detail with 
such cause. The local treatment is similar to that 
for gonorrhoea, and is described in the article deal- 
ing with that subject. 

2. Neuralgia, Pain In the Urethra,— The 
cause of pain in the urethra may be found in some 
diseased condition of the tube ; or it may be inde- 
pendent of any local morbid action. Gouty irritation 
IS a frequent cause, and a nervous condition produced 
by prolonged debauchery of various kinds is not 
uncommon. The gouty state is relieved by the 
treatment of the diathesis; the nervous irritation 
by suitable general treatment, to which may be 
added local applications which have the effect of 
dulling the sensibility of the urethra, such as the 
passage of sounds, and the use of astringent or (in 
obstinate cases) of caustic injections to the deeper 
portions of the urethra. In some cases instrumenta- 
tion of the urethra excites severe pain ; this is best 
avoided by first injecting about thirty minims of a 
lo-per-cent. solution of cocaine. Oxaluria and a 
highly acid state of the urine may sometimes pro- 
duce considerable smarting at the time of micturi- 
tion ; the exhibition of alkalis and suitable dietary 
will usually suffice to relieve this, which is often a 
source of considerable annoyance to the patient. 

3. Congestion and Spasm of the urethra are 
sometimes incorrectly described as congestive or 
spasmodic stricture ; incorrectly, for although com- 
plete retention may arise from these conditions, 
which are due to transient causes, the effects are 
temporary only, and involve no permanent lesion. 

Congestion and swelling of the urethral mucous 
membrane, with proportionate narrowing of the 
passage, accompany all forms of urethritis, and may 
also result from any cause of mechanical irritation, 
from exposure to cold, sexual or alcoholic Excess, 
riding, bicycling, and the like. Simple congestion 


rarely calls for much attention, provided there be 
no other abnormal condition present, but in cases 
of organic stricture or of prostatic enlargement the 
advent of congestion may lead to complete reten- 
tion. Under such circumstances a soft indiarubber 
catheter should be passed, if possible ; but if this 
cannot be accomplished, the patient should be 
placed in a hot bath and a morphine or belladonna- 
and-camphor suppository should be prescribed. 
The bowels must be acted on by saline aperients 
and complete rest enjoined. The congestion 
usually rapidly subsides, and the patient must then 
be warned of the circumstances likely to lead to its 
reappearance. 

Spasm of the muscular fibres surrounding the 
uretnra, and of the deep perineal muscles, may 
accompany or be independent of congestion of the 
mucous membrane. It is induced by any cause of 
mechanical irritation, and occurs in cases of stricture 
of any part of the canal, especially if a rude attempt 
be made to pass an instrument. Spasm also some- 
times results from irritation about or operations on 
the rectum. A highly acid state of the urine may 
induce spasm of a painful nature. The treatment 
is practically that indicated for congestion ; if spasm 
is sufficient to arrest the onward passage of an in- 
strument, it usually may be overcome by steady 
gentle pressure for a few moments, but the instru- 
ment must never be forcibly pushed onwards ; 
chloroform is occasionally, though rarely, neces- 
sary. 

4. Organic Stricture. — The average distensile 
capacity of the urethra reaches a diameter of ten, or a 
circumference of thirty, millimetres. This measure- 
ment varies in different portions, being widest 
Ijehind the triangular ligament (the anterior layer 
of the deep perinseal fascia), slightly less in the 
bulbous portion, and least of all at the meatus. 
The meatus varies very much in size, between a 
mere pinhole and a diameter of fourteen or fifteen 
millimetres, the most common size being a circum- 
ference of twenty-five millimetres. In different 
persons the general distensile capacity of the urethra 
ranges between twenty and forty millimetres in 
circumference. 

Strictures are abrupt abnormaJI contractions of 
the urethra at any given point of its course. 

In the great majority of instances organic stricture 
is the result of long-continued inflammation follow- 
ing gonorrhoea, leading to exudation into the sub- 
mucous tissue. This exudate subsequently organises 
into a low form of fibrous cicatricial tissue, the con- 
traction of which leads to the permanent narrowing. 
A similar result may also follow on injury of the 
urethra {traumatic stricture)^ and is then more 
severe, the new tissue being very dense. The cica- 
trix left by the healing of a urethral chancre may 
likewise cause stricture. Congenital narrowing of 
the meatus is common, and congenital strictures 
are sometimes met with within the second inch 
from the meatus. 

Organic strictures may be situated at any part of 
the urethra except the prostatic, being most com- 
mon in the first inch from the meatus. 

The tightest and toughest strictures are gene- 
rally found near the junction of the bulbous and 
membranous portions of the urethra ; that is, about 
five inches from the meatus. The membranous 
portion is only affected when there is a large amount 
of cicatricial tissue spreading ba /^.wards from the 
bulb. The new fibrous tissue is developed in various 
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forms ; thus it may be present as a membranous fold 
stretching across {bridle-strtcture)^ or occasionally 
encircling {annular slruture) the canal. There 
may be only one bridle or several. 

Superficial scars of healed ulcers and warts may 
give rise to patches of tough tissue. Indurated 
areas and fibroid nodules in the submucous tissue, 
standing forwards on the surface of the canal, cause 
irregular projections as well as unyielding indurated 
patches These twist the course of the canal and 
impede the passage of bougies. In other cases, 
instead of being in limited patches, the indurated 
tissue may extend evenly along the canal for some 
distance, making it smooth and gristly, and dimin- 
ishing Its calibre 

The indurated new tissue may form only a thin 
layer of fibres beneath the mucous membrane, or 
may extend more deeply, infiltrating the whole 
thickness of the corpus spongiosum, or even extend- 
ing beyond it into the tissues of the perimeum, ren- 
dering them dense and unyielding The degree of 
narrowing of the passage depends in great measure 
upon the age of the stricture, being greater as time 
goes on ; it may be temporarily increased by mus- 
cular spasm or infiammatory congestion The canal 
never becomes obliterated, as the term ‘imper- 
meable stricture * would seem to imply Strictures 
are always permeable to urine, but may not be so 
to the passage of an instrument. Strictures vary 
in behaviour some yield easily to dilatation and 
slowly recontract; others are rigid, and can be 
dilated only to a small extent {indurated stnetures)* 
Lastly, some dilate quickly, but as quickly shrink 
back to their previous sue {resilient strictures). 
These differences are in the main dependent on the 
age of the new tissue when quite young the scar is 
soft and yielding, although after dilatation it may 
quickly recontract In old stnctures the fibrous 
tissue is dense, hard, and indurated 

Secondary Effects of Organic Stric- 
ture — The urethra in front of a stricture may be 
quite healthy, but if the condition has existed for 
some time the mucous membrane between the 
meatus and narrowest contraction is often puckered 
and indurated, or is excoriated or ulcerated. Some- 
times just in front of the stricture artificial openings 
are found ; these are the mouths of false passages 
which have been made by inexpert instrumentation. 
False passages may, after passing outside the urethra 
in front of the stricture, run for some distance, 
ending as cul-de-sacs ; or they may reopen into the 
urethra behind the stricture ; less often they extend 
up for some distance between the bladder and rec- 
tum, or open into the latter. At the seat of 
stricture the mucous membrane is often roughened, 

uckered, and of a dull white opaque colour; 

ehind it the urethra is dilated, pouched, pigmented, 
and even ulcerated ; the mucous membrane may be 
coated with muco-pus, sometimes mixed with phos- 
phates. The pouches, formed by distension of the 
follicles, may be the starting-point of perinaeal 
abscess, which may burst into the urethra or on to 
the surface of the pennseum ; or, lastly, may burrow 
upwards between the bladder and rectum and round 
the prostate. If a perinseal abscess bursts into the 
urethra and on to the surface of the pennacum, 
fistulous tracts are formed, which ultimately become 
very dense and unyielding. Such filtulse are often 
multiple, and may open m various situations. The 
bladder, ureters, and kidn^^ will,- in neglected 
cases, show evidence of secondary mischief. The 


changes induced are partly dependent upon the 
obstruction to the free flow of unne, and partly 
inflammatory as the result of decomposition of the 
retained urine. Thus the bladder- walls hyp^ophy 
in order to overcome the obstruction; but if the 
compensation is inefficient, dilatation and saccula- 
tion will ensue. The ureters dilate, and the walls 
hypertrophy; the pelvis dilates, and the pyramids 
of the kidney-substance become flattened, crescentic, 
and subsequently wasted; the remaining renal 
substance is stretched and sclerosed, and the con- 
dition known as hydronephrosis results If the 
urine should decompose, acute cystitis, becoming 
chronic, will follow, and the micro-organisms will 
find their way to the ureter and pelvis of the kidney, 
exciting pyelitis, and in severe cases acute nephritis 
with numerous points of suppuration — the so-called 
‘ surgical kidney * {see p. 823) These results only 
occur in cases which have not been treated at all, or 
only imperfectly 

Symptoms and Diagnosis of Organic 
Stricture. — The symptoms of organic stricture of 
the urethra are more evident in the case of an old 
and narrow stricture Few symptoms attract ob- 
servation before the stricture is well advanced. 
The most common and the earliest is a scanty 
muco-purulent discharge This sign is, indeed, very 
often the indication of the chronic inflammation of 
limited areas of the passage which ends in stricture. 
When the stricture is developed the symptoms are 
more definite, namely, slight dribbling of urine 
after micturition has apparently ceased , small size 
of the stream, which may be forked and twisted ; 
and gradually increasing difficulty, with straining 
and pain, in micturition, which is more frequent 
than normal. Any or all of these symptoms may 
be absent, even when the canal has lost as much as 
two-thirds of its distensibility Usually to these 
troubles are added occasional attacks of complete 
retention of urine from temporary spasm or con- 
gestion. There may also be the signs caused by 
the various secondary complications 

Examination of the urethra by means of a steel 
sound or gum-elastic bougie will reveal the number 
and situation of the strictures present. The dis- 
tensile capacity of the various parts of the passage 
can be determined bv the urethrameter. 

Treatment. — The treatment of organic stric 
ture consists, first, in removing firom the habits and 
diet of the patient all causes of functional disorder. 

Temperance in alcohohc dnnks, in stimulating 
or highly seasoned foods, m sexual indulgence, and 
in some forms of exercise, such as horse- and bicycle- 
riding, must be enforced Due attention to the 
condition of the skin and bowels, and sufficient 
bodily exercise, are requisite. Although attention 
to these matters will not in any way remedy the 
existing condition of a stricture, yet they will pre- 
vent congestion and spasm, and so obviate the 
temporary and often dangerous aggravation of 
sufferings caused by these conditions 

Locally the paskge must be restored to, and 
maintamed at, such cahbre as, on the one hand, 
will enable the bladder to empty itself completely 
by each act of micturition ; ana, on the other, will 
allow a suffiaent margin to prevent stoppage cff the 
flow of urine durmg occasions of temporary swelling 
or spasm. Such an expansibihty would seem fin 
most persons to be about equal m circumference to 
that of No. zo English ; though in practice it Is ad- 
visable to dilate somewhat further (No^ ta English] 
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than this, to allow sufficient margin for neglect on 
the part of the patient. In all organic strictures 
there is a tendency to contract again ; hence, when 
sufficient expansibility has been established, it must 
be maintained by the frequent passage of a bougie. 
In most cases toe patient should be taught to do 
this for himself. 

Various methods, none of which is applicable to 
all cases, are employed for dilating the strictured 
part of the passage. Some methc^s, such as the 
use of caustics, or the cautery and forcible dilata- 
tion, have fellen into desuetude ; those in modern 
use are (a) gradual interrupted dilatation ; (3) gra- 
dual continuous dilatation ; (r) internal urethrotomy ; 
(cf) external urethrotomy. 

(a) Gradual interrupted dilatatien is attained by 
passing metal sounds or flexible bougies (preferably 
the latter) through the stricture. At the first 
sitting that sire which will just pass through the 
stricture should be used ; subsequently larger sizes 
must be used, until No. 12 or 13 English can be 
passed. It is probable that in most, if not all, cases 
the stricture is partly stretched and partly torn in 
this method of treatment. The instruments may 
usually be passed at intervals of two or three days. 

(/i) Gradual continuous dilatation. — In this 
method a flexible catheter is passed through the 
stricture and tied in. As the stricture yields the 
instrument must be removed, and a larger one in- 
troduced from time to time, lest, being loose, the 
catheter escape from the urethra. A week or ten 
days usually suffice to dilate the stricture to the 
requisite dimensions. The nature of the process 
appears similar to that of a seton in ordinary sinuses 
or cellular tissue ; the fibrous tissue becomes loose 
and succulent, and its fibres permeated by leucocytes ; 
superficial ulceration with destruction of the cicatri- 
dal tissue also occurs in some cases. 

(£•) Internal urethrotomy is accomplished by 
means of a concealed knife conducted to the stric- 
ture by running in a split sound which passes through 
it into the bladder. As the knife is pushed on it is 
made to project and divide any resisting tissue met 
with. A full-sized catheter is then passed, and the 
bladder emptied. At the end of ten days instru- 
mentation should be commenced, in order that the 
passage may be kept properly dilated. 

{d) External urethrotomy . — When attacked from 
without, the situation of the stricture is indicated by 
a staff passed down to or through it. In the former 
case the cicatrix is divided from before backwards, 
and in the latter from behind forwards. Cutting 
from before backwards is the more common opera- 
tion, since if the staff can be passed through the 
stricture internal urethrotomy can usually be done* 
If the urethra is laid open in front of the stricture 
the orifice must be sought for — too frequently a 
long and tedious process — and the contraction then 
slit up along a fine director which has been passed 
into the bladder. 

Various instruments have been devised and are 
employed foir carrying out the methods shortly 
described here, some more suited than others to 
particular cases. 

Ctmparison of the different methods , — Gradual 
Interrupted dilatation is applicable in a larger 
num^r of cas^ than is any of the other meth^s 
described. It is attended by least evil consequences, 
and is most effectual in strictures of recent formation 
situate near the bulb. Ol^ections to this method 
m the rapidity with which recontractian takes place 


if the passage of bougies be neglected hy the patient, 
and the impossibility in some cases of dilating the 
stricture beyond a certain calibre without exciting 
shivering, j^n, pyrexia, or even local inflammation 
and abscess. Epididymitis is sometimes set up* by 
the passage of instruments. Indurated strictures are 
sometimes so tough and dense that they cannot be 
sufficiently dilated. 

Gradual continuous dilatation is easy and rapid, 
but is liable to be followed by speedy recontraction. 
It is useful in cases in which it is necessary to obtain 
a rapid dilatation of a very narrow stricture, in 
consequence of advanced vesical or renal disease. 
In these the bladder must be given rest without 
delay, yet the condition of the kidneys is most 
unfavourable to any operation. If there is great 
difficulty in passing an instrument into the bladder, 
it is advisable, when it is passed, to tie it in. The 
objections to continuous dilatation are that it con- 
fines the patient to bed, and in some cases excites 
local irritation and constitutional fever sufficiently 
severe to require its abandonment. 

Internal urethrotomy is applicable with best 
results in young patients, in whom renal changes 
are absent or only slight. It is also preferable for 
those patients who prove intolerant of interrupted 
or continuous dilatation, since serious disturbance 
rarely follows incisions made in strictures between 
the meatus and the bulb. The locality of stricture 
has much to do with deciding upon the adoption of 
internal division. The shallow constrictions, so- 
called ‘bridle-strictures,* and the elastic rapidly 
yielding and as rapidly contracting resilient 
strictures, are always situate in the penile portion of 
the urethra, and are specially amenable to incision, 
while they are very little affected by the passage of 
bougies. 

The great thickness and toughness of certain 
strictures of the bulb render their division the only 
mode of securing even moderate duration of their 
dilatability. The recontraction of a stricture after it 
has been divided would seem to follow less speedily 
than after it has been treated by gradual dilatation. 

External urethrotomy is needM in comparatively 
few cases. It is advisable when the perinseum is 
hardened and beset with fistulas ; or in those still 
more rare cases in which no instrument can be 
introduced into the bladder. Under such circum- 
stances it is requisite to attack the stricture from 
the surface. 

5, Foreign Bodies impacted in the 
Urethra. — Foreign bodies of various kinds may 
be introduced into the urethra, and may lodge in 
the canal, impeding the free flow of urine, or even 
arresting it, and eventually exciting inflammation 
and abscess. Calculi passing from the bladder may 
lodge behind a stricture, or close to the meatus. 
Portions of a bougie or catheter may be broken off 
in attempts to pass a stricture. See also p. 332. 

The symptoms pointing to the presence of a 
foreign body are usually pronounced. There is 
pain, with difficulty in passing water, and perhaps 
complete retention ; while the foreign body can 
usually be felt in the canal, and can be seen through 
the endoscopic tube. 

Treatment. — The foreign body must be re* 
moved by means of appropriate forceps introduced 
through the largo6t*sized endoscopic tube which can 
be passed. If this is found to be impracticable, the 
urethra must be opened from without. 

Charles Stonham. 
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URIAQE, In Is^ne, France. — Thermal mun- 
ated sulphur-waters. See Mineral Waters. 

yRIC ACID DIATHESIS.— SYNON.-Lithsemia, 
Lithiasis, Lithuria ; Fr. Dtathhe Urtque. 

The most definite manifestations of what has 
been commonly called the uric-acid diathesis are 
seen in gout and uric-acid gravel It is necessary, 
however, to discuss under the same head the 
more vague conditions of lithaemia, so-called ; using 
the term with the somewhat special meanmg first 
attached to it by Murchison, who ascribed certain 
symptoms, one of which is a more or less permanent 
appearance of uratic deposits m the urine, to a func- 
tional derangement of the liver, with excessive 
production of uric acid To this condition Mur- 
chison gave the name Mithaemia,’ and the name, 
with the same connotation, has of late come into 
fresh prominence It is further necessary to bear 
in mind in dealing with this subject, that a view 
has also recently gained attention in which uric 
acid IS held to play a much more comprehensive 
part, and to be the chief factor in a large number of 
apparently very diverse disturbances 

But, since the deposition which occurs in gout 
and gravel is, almost certainly, not due to any in- 
creased production of unc acid in metabolism, but 
to quite other factors, any term meant to associate 
these two sufficiently dissimilar ailments would 
better be some other than that which heads this 
article Again, closer examination seems to show 
that the condition called lithtemia by Murchison is 
scarcely capable of even loose definition ; and, 
even if we are able to recognise the existence of a 
symptom-group consistent with his descnption, 
there is no proof that the condition it betokens is 
due to the special influence of unc acid Lastly, 
those who ascribe to this substance the extensive 
influence in disease referred to above, expressly 
disavow any belief in a special diathesis j the 
troubles being assumed to arise from errors of diet 
and faulty ehmination It will be seen, therefore, 
that there is probably no justification for the reten- 
tion of the term ‘ unc-acid diathesis,’ except those 
of custom and convenience 

^Etiology, &c. — A lthough uric acid is closely 
related to urea chemically, and takes the place of 
the latter substance in the urine of birds and rep- 
tiles, it IS probable that in the mammal its meta- 
bolic history is q^uite distinct from that of urea. 
Recent physiological study has shown that of the 
total (quantity excreted, only a part arises from the 
essential metabolism of the tissues. Another part 
takes ongin directly from precursors in food-stuf^, 
and the amount of this portion depends to a great 
extent upon the quality as well as upon the quantity 
of the diet. The two moieties of the excretion — 
that which is independent of the intake and that 
which arises directly from it — are conveniently, if 
not very appropriately, termed the endogenous and 
exogenous ^rtions respectively. 

'V^ilc the dail^ output of urea rises and falls with 
the amount of nitrop;enous material absorbed, and 
is, under normal circumstances, very nearly pro- 
portional to the amount of proteid ingested, the 
output of unc acid, on the other hand, vanes only 
with the amount of certain quite Special constituents 
in the diet. We may choose a (uetary, rich m pro- 
teid, which scarcely affects the uric-acid excretion 
at ail; in other words, upon such a dietary the 
exogenous production is absent. The essential 
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character of such a diet is freedom from organised 
tissue-elements. It must contain no muscle, espe- 
cially no glands (sweetbread, liver, kidney, &c. ), 
and none of the preparations which come under the 
head of soups and meat-extracts. With any of 
these the exogenous production of unc acid rises in 
proportion to the amount taken. A satisfactory 
explanation of these facts is ready to hand As 
essential constituents of cells, and especially of their 
nuclei, are certain phosphorus- containing proteids 
— the nucleo- proteids These are found, when 
hydrolised by laboratory processes, to yield among 
their decomposition-products certain bases, the xan- 
thin-, alloxur-, or punn-bases, which are closely 
allied to unc acid Other proteids yield none of 
these, and no products so immediately related to unc 
acid This distinction would seem to hold m the 
processes of metabolism, and it thus happens that 
only a dietary which contains nucleo-proteid, that 
is, one which comprises cellular elements — animal 
or vegetable — increases (in virtue at least of its pro- 
teid content) the exogenous unc acid Proteids 
such as the myosin of muscle, the casemc^en of 
milk, the albumen of eggs, or the gluten of wheat, 
give rise to no increase when ingested It is true 
that muscle, no less than the glands or other organs 
more or less commonly consumed as food, contains, 
in addition to its nucleo-proteids, certain products ot 
Its own previous metabolism (‘extractives’), some 
of which may act also as precursors of unc acid ; in 
the case, indeed, of an ordinary meat-meal these 
contnbute a large proportion of the excretory in- 
crease which follows Its consumption. 

A dietary leading to scarcely any exogenous pro- 
duction may consist of such matenals as milk, cheese, 
white bread, nee, potatoes, and most green 
vegetables, other than those of the leguminous 
variety 

For that moiety of unc-acid production in the 
body which is independent of diet— the endogenous 
product — it IS, of course, more difficult to trace 
precursors. But the facts justify the supposition 
that It anses in the main from the metabolism of the 
nucleo-proteids of the tissues, and does not spring, in 
company with urea, from the breakdown of proteids 
in general There is evidence that at least some 
fraction arises by synthetic processes occumng m 
the liver or, as is less likely, in the kidney. 

The total excretion varies considerably m dif- 
ferent individuals, but is never large The kmits 
may vary from 5 grams or somewhat less to 
15 grains or a little more in 24 hours. From 
what has been said it will be understood that the 
amount excreted will be affected by the character 
of the food ; but it may vary within the above 
limits in different individuals when all are taking 
an ordinary mixed diet. A person excretu^, aay, 
12 grains upon an ordinary dietary may excrete as 
little as 6 or 7 grains upon a diet of milk and eggs ; 
the latter figure indicating in this case what is p|iec- 
tically his ‘ endogenous ’ production 

It IS quite certain that the sufferer from lithiasis 
is not necessarily one whose unc-acid excretion is 
higher than the average. 

We have but little expenmental evidence beanne 
upon the amount of uric add in the blood and 
tissues under normal conditions. Most recent ob- 
servers have failed to find any at all in the blood. 
But It may be impossible to demonstrate it even in 
the blood of hixci (Luff)* e^d this &ct has bemi 
used as an argument— not wholly conclusive— of iu 
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formation in the kidney. In mammals^ the small 
amount excreted makes it impossible to draw any 
such conclusion ; 10 or 12 grains of an excretive 
could of course be brought to the kidneys in the 
course of 24 hours without detectable quantities 
being present at any moment in a sample of the 
blood. Conclusions drawn from older observations 
pointing to the presence of proportionately large 
amounts in the spleen are erroneous, in so far as 
such uric acid is probably formed in the organ post 
mortem from certain precursors. While we are 
without strict proof of the matter, there is much 
justification for looking to the liver as the chief seat 
of uric-acid formation. 

As re^rds the quantity of the substance in the 
blood when pathological conditions exist, the clas- 
sical observation of Garrod, showing the increase in 
gout, remains alone in the abundant confirmation 
whi(h it has received. There is, however, no 
doubt that a large increase is found in certain types 
of leuchaemia, here arising from increased produc- 
tion, and not merely from the retention — due to 
aberrations of solution and elimination — which is 
the feature of gout. The researches of v. Jaksch 
point to an increase in the blood in pneumonia, in 
renal disease — especially with granular kidney — and 
in cases of advanced anaemia. In none of these 
conditions can we assert that uric acid exerts per se 
a toxic influence in the proper sense, apart from 
mechanical effects due to its deposition. There is 
no toxic symptom common to these various dis- 
orders in which an excess of uric acid is present in 
the body. Certain combinations of the symptoms, 
which Murchison held to indicate a condition of 
lithsemia, are common enough in the dyspeptic, 
though it may be doubted if those he enumerated 
are often seen in such definite combination as to 
warrant their being grouped under a name surest- 
ing that they have a common toxic factor in their 
production, and together constitute some sort of 
pathological and clinical entity. In any case, the 
name seems an undesirable one for such conditions 
as he describes, for there is no evidence whatever 
that such patients have any excess of uric acid in 
their blood. ^ The symptoms enumerated constitute, 
it is true, a picture very similar to that seen in latent 
or irregular gout, just as they are also very similar 
to those of the chronic dyspeptic ; but Murchison 
himself uj^ed that ‘ they arc also very common in 
persons who neither inherit ariiculai gout nor ever 
nave it themselves.^ 

^ That a tendency to deposition in the urine of 
pigmented urates goes commonly with certain 
dyspeptic symptoms is undoubtedly true, though it 
is probably due (as in colds and fevers) to the 
general character of the urine rather than to an in- 
cre^ in the day’s excretion of urates, for the pre- 
cipitation of these is never a proof of an increased 
proportion. It is also true that many people 
take habitually an excess of food of a kind which 
keeps their ‘exogenous’ uric acid high; and if 
they also happen to consume chiefly alcoholic 
beverages, with a proportionately small quantity of 
efficient diluents, they pass an acid concentrated 
unne naturally prone to deposit its urates. But 
the ills which follow this course of life are not to be 
attributed to any special toxic effects on the part of 
uric add, i^or can such individuals be said to suffer 
from a tfysprawia in any legitimate sense. 

It is essential, at 1 <^ at the present time, when 
* the isric-add diathesis ’ and drugs to combat it are 


so insistently kept before the eyes of the medical 
profe^ion and of the public, to bear in mind that, 
save in gout and gyavel, where its physical pro- 
perties and those of its salts play so indubitable a 
part, the pathological influence of uric acid is 
wholly hypothetical. It may be taken for granted 
that the circulation and toxic effects of the products 
of deranged and abnormal metabolism are common 
factors in disease ; but to ascribe so much to one 
particular metabolite, without good evidence, and 
to employ a name which embodies an assumption, 
is but to delay more discriminating study in an 
important field of chemical pathology. Uric acid 
is probably not a poison in the proper sense at all, 
and but for its insolubility it might have been as 
little heard of in pathology as that other normal 
metabolite, the excretion of which is in comparable 
amount — creatinine. 

Quite distinct, of course, from the present ten- 
dency to popularise the uric-acid ‘ diathesis ’ is the 
endeavour, already referred to, to extend the field 
of influence of uric acid into the causation of such 
disorders as epilepsy, asthma, bronchitis, Raynaud’s 
disease, diabetes, and many others (Haig). This 
is not the place to discuss these views in detail, but 
the following remarks may be permitted. 

Quite essential to the theory involved is a proof 
that in this or that condition there is at one time 
or another an abnormal retention of uric acid in the 
circulation and tissues. The evidence which is 
relied upon in proof of such retention is, broadly 
stated, as follows : Uric acid and urea are first 
assumed to be formed in the body in a definite re- 
lation one to the other, which varies but little from 
the ratio of x to 33, It follows that if, on a given 
day, the ratio of uric acid excreted to the urea ex- 
creted fall below this value, retention must have 
occurred ; if it rise above this figure, urates pre- 
viously stored in the body must have been brought 
to excretion. A period showing a low ratio means, 
therefore, a period of accumulation. 

But if recent physiological teaching is correct, and 
uric acid has no common origin with urea, it is, to 
say the least, unlikely that the two substances 
appear in metabolism in a continuously balanced 
ratio. The following considerations with regard to 
the point are based entirely upon experiments, many 
times repeated. If upon a fixed diet of any sort a 
healthy individual is found to excrete, say, one 
gramme of uric acid for each thirty grammes of urea. 
It only requires that about a pint and a half of milk 
should be added to his intake to lower the ratio at 
once to I : 40 ; for milk, as already stated, scarcely 
affects the uric-acid output, while the quantity men- 
tioned will produce ten grammes of urea. It is 
clear, therefore, that an alteration in the ratio may 
be no proof at all of retained urates. One other 
line of evidence for retention has been employed in 
the exposition of the theory. Certain granules, 
produced in the blood by admixture with am- 
monium chloride, are assumed to consist of urates, 
and these, when counted under the microscope, are 
said to be increased in conditions when, in the view 
under discussion, retention might be expected. It 
is sufficient to say that such granules may form in 
blood which, when examined in quantity, is 
found to yield no detectable amount of uric acid 
(Luff). 

U the evidence for retention be rejected, close 
examination of the remaining arguments will show 
that they have lost their force, so far at least as 
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they aim at the ascnption of symptoms to uric acid 
itself. 

At the present time, then, we have no really 
satisfactory evidence to show that unc acid is a 
factor in disease, save m conditions where it or its 
salts are obviously deposited ; that is to say, in 
gout and hthiasis. With the former of these this 
article is only indirectly concerned j there remain 
for consideration certain facts related to the sedology 
and pathology of unc-acid gravel. 

Whatever view may be held as to any deeper 
relationship between gout and gravel, there is no 
doubt that there are fundamental differences in the 
chemical side of their pathology ; the final factors 
involved m producing the actual deposition of urates 
on the one side of the kidneys, and of unc acid on 
the other, are essentially diverse As Sir William 
Roberts insisted, the conclusion is clear ‘that 
gravel should be regarded as a pnmary vice of the 
urinary function ; that it requires to be studied by 
and for itself ; and that the urine is the proper and 
natural field for the investigation of its aetiology and 
therapeutics.’ 

Normal urine usually contains much more uric 
acid than it can hold in simple solution, and most 
specimens eventually deposit nearly the whole of 
this excretive in a crystalline form. But this never 
occurs within the urinary passages, and, as a rule, 
even after the unne is voided the deposition is long 
delayed The urine of sufferers from gravel may, 
on the other hand, sparkle with crystals when it 
is passed, and in any case rapidly yields a crystallme 
seaiment. 

The factors concerned in the physiological main- 
tenance of solution, and, on the other hand, m 
bringing about the normal slow separation, are 
complex Roberts put our knowledge of certain 
of these factors upon a defimte basis, and showed 
how variations in them may render unne unable to 
hold Its unc acid even while warm and within the 
passages 

The percentage of unc acid is of influence 
Although, as already urged, a tendency to gravel 
or stone does not depend upon increased production 
of unc acid, but may exist when the habitual output 
IS below the normal and be quite absent when the 
excretion is abnormally high, it is yet clear that, 
other things being equal, and the tendency to pre- 
cipitation present, there will be greater danger and, 
it may be, worse results when the unne contains 
excess than when the proportion is low. The 
existence of a proportionately large amount of unc 
acid in the excretion of children probably accounts 
for the relative frequency with which they suffer 
from lithiasis 

A second and prepotent factor m determining de- 
position is the degree of unnary acidity. An alka- 
line unne cannot, of course, deposit free unc acid, 
and there is always an increased tendency to 
separation with increase of acidity. 

Yet another character in the unne which pro- 
motes separation is a deficiency in inorganic salts 
The immumty from stone and gravel <usplayed by 
sailors has been attributed to the large quantity of 
salt which they take with their food (Plowright). 

Lastly, there is a character of less importance, a 
deficiency, namely, in pigments. To tnis Roberts 
attnbuted the free sedimentation which often occurs 
in the pale unne of contracting kidneys. 

These factors are undoubtedly important, and 
the first three and most influential can, fortunately. 
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be controlled with great benefit in the treatment of 
gravel. At the same time, it must be admitted that 
other unnary variations of a character at present 
unknown make themselves felt. Unne may de- 
posit Its unc acid very rapidly when analysis shows 
It to contain no excess of the excretive, and 
none of the aberrations just enumerated (Smith- 
Jerome). 

Moreover, there seems to be no doubt that 
heredity plays a part in the aetiology of gravel, and 
what is transmitted can only be partly and super- 
ficially expressed in unnary characters such as have 
been discussed, which are, after all (with the possi- 
ble exception of the aadity), very variable even m 
the habitual sufferer from ^vel. With regard to 
the acidity, it appears to be the case that some 
people — and among them some prone to hthiasis — 
habitually pass a hyper-acid unne under conditions 
which offer no obvious cause for the phenomenon 
It is conceivable that some anomaly in metabolism 
may lead to the habitual excretion of an aad pro- 
duct or products not yet recognised This is, of 
course, entirely hypothetical; but it is perhaps useful 
to remember, in this and other connections, that 
we have, in cases of cysbnuria (p 359) and 
alkaptonuria (p 48), such metabolic anomalies 
— ‘chemical malformations* as they have been 
called — which have been recognised because the 
abnormal products give such obvious mdications 
of their presence It is not impossible that there 
may be other anomalies of this kind not yet dis- 
covered. 

Nature of Deposits — The appearance of unc 
acid as it separates firom the unne is too fiumhar 
to need detailed descnption The crystals are, 
almost without exception, pigmented, and in the 
commonest case have the colour and, after sedi- 
mentation, present the appearance of cayenne 
pepper. Sometimes they are yellow or brown 
Under the microscope their shape is found to be 
very various, departing always from the developed 
rhombic forms of the pure substance (by the sup- 
pressmg of angles or faces, and by cohesion) and 
formmg rectangular pnsms, or falhng into * whet- 
stone,* ‘ barrel,* or ‘ dumb-bell * forms Sometimes 
they are aggregated, and occasionally the agwegates 
are of considerable size. Their departures from the 
t)q>ical forms are due to the eff^t of associated 
impurities, an albuminous or mucoid substance, 
and the colounng matters (Ord). The shape as- 
sumed lai^ely depends upon the nature of the 
associated pigment (A E Ganod). Theu pig- 
mentation, insolubility m aads, and solubility in 
alkalis, are sufficient to characterise them 

In the kidney, concretions may be seen post 
mortem as glistening yellow-brown sand, as some- 
what larger tuberculated masses, or, of course, as 
stin larger calculi, ranging even to several ounces 
in weight Stones which occur in the kidney-sub- 
stance are always composed of nearly uric 
acid and are dense ana hard ; Aose wmcfl have 
been long in the pelvis may contain urates or phos- 
phates, with unc add as a basis ; these are more 
friable We are still without information as to whj 
some patients with hthiasis pass gravel for yean 
without calculus-formation, while oUiers, less for< 
tunate, tend to bmld up stones^ The albmninoui 
material which is alwa^ associated with a calcultt 
undoubtedly affects the mode of agnegation ; bui 
there is nothing to exfdain these indivklual diffef' 
ences. 
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cells not uncommonly never made their appearance. 
If, however, the process was less acute, then giant- 
cell -formation occurred, and the leucocytic invasion 
was less marked, or even remained totally absent. 
In no case were karyokinetic changes or cell-division 
observed in the wandering cells ^ and their relation to 
the tubercle would therefore seem to be definitely 
a secondary one. Concerning the mode of origin of 
the giant-cells there may be still some difference of 
opinion. Some observers hold that they are pro- 
duced by the union of several epithelioid cells, 
while Baumgarten believes that they result from the 
enlargement of individual epithelioid cells, and by 
the division of their nuclei, without the latter process 
being followed by cell-division. He was, however, 
unable to demonstrate karyokinesis in the nuclei of 
the giant-cells, so that, probable as his view is, it 
cannot be regarded as absolutely proved. 

These results, obtained in the iris, were con- 
firmed by similar observations in other organs, and 
there can be no doubt as to their correctness. 
Consequently the true tubercle-cells ^ both epithelioid 
and giant-cells y must be in future regarded as origi- 
nating in the fixed cells of the tissues^ under the 
stimulus afforded by the presence of the bacillus. 
The share taken by the leucocytes^ on the other 
handy must be looked upon as quite subsidiary. It 
is limited to the formation of an inflammatory 
external zone, and even this under certain circum- 
stances may be entirely absent. 

Retrogressive Changes . — The tubercle having 
originated in the manner thus described does not 
retain its perfect form for any length of time. 
Certain degenerative changes soon set in, which 
we must now proceed to consider. These may be 
divided into two great classes, according as the 
degeneration assumes the caseous or the fibroid 
form. Of the two the former is by far the most 
common, and it may be added also the most im- 
portant, seeing that in many cases its occurrence 
and the further changes which it undergoes are 
fraught with serious danger to the organism. 

I. Caseation . — This term dates from the com- 
mencement of the last century (Vetter, 1803), and 
indicates, as the name implies, that the degenerated 
tubercular matter assumes to the naked eye an 
appearance somewhat similar to that of cheese. The 
tu^rcular deposit, transparent when first formed, is 
seen after a few weeks, or it may be even earlier, 
to show in its centre, when caseation is commencing, 
minute opaque spots. Gradually these spread until 
at last the whole patch assumes an opaque aspect, 
and becomes yellowish- white in colour. Under the 
microscope these changes are seen to be due to the 
death and destruction of the tubercle-cells. The 
protoplasm of these latter becomes homogeneous or 
slightly granular, while the outline of the cell first 
grows indistinct, and later gradually fades away. 
A similar process also affects the nuclei. As a 
result, therefore, the caseated mass assumes, when 
examined microscopically, a faintly granular appear- 
ance, in which no definite cell-elements can be 
made out. The whole stains^feebly with ordinary 
dyes. Within the patch tubercle-bacilli may some- 
times be demonstrated by appropriate staining, but 
unless the proc^ has been very acute, they will 
usually be liew in number. In very many cases, 
however, experiment upon animals' proves the 
caseated material to be still virulent, though the 
microscope may have failed to reveal the specific 
micro^orgaaism. 


Such then is caseation which occurs with so ex- 
traordinary a frequency in tubercular formations. 
It would be an error, nevertheless, to believe that 
it is peculiar to this disease. On the contrary, it 
occurs in syphilitic gummata, and may also be seen 
in inflammatory exudations produced by the action 
of other micro-organisms (< pseudo- tul^rculosis ’). 
Concerning the cause which leads to the transfor- 
mation it may be said that for many years it has 
been attributed to the non-vascularity of the tubercu- 
lar nodule. Such an explanation is insufficient, for 
caseation may occur in most minute tubercles, even 
the central cells of which could be easily nourished 
by lymph which had permeated from the periphery. 
Witnout doubt, therefore, the change is due to a 
direct poison emanating from the bacillus, which 
coagulates and destro5rs the cells, which its primary 
irritative action has produced. 

The tubercular material having undergone casea- 
tion may occasionally remain in this condition for 
some considerable time. If this occurs the mass 
nearly always becomes surrounded by a definite cap- 
sule of fibrous tissue, which acts as a safeguard to 
the organism by preventing the further spread of 
the bacilli. Such a persistence, however, of the 
unaltered caseous material is by no means common. 
Far more frequently softening occurs. In this case 
the cheesy material breaks up into a molecular 
debris, consisting for the most part of fine fatty and 
albuminoid granules, which lie bathed in serous 
fluid. The amount of the latter varies greatly. In 
some cases only very small quantities may be pre- 
sent, and the soften^ tubercular mass may be really 
semi-solid and possess a putty-like consistency, 
while in other instances, as for example in the case 
of a psoas abscess, much larger quantities may be 
present, and the softened cheesy matter thus ac- 
quires the characters of thick, curdy ‘ tubercular 
pus.’ All variations between these two extremes 
are to be met with. 

Another well-known change which may follow 
upon caseation is calcification. When this occurs 
calcium phosphate and carbonate, but chiefly the 
former, ^come deposited within the degenerated 
material, and by their gradual augmentation even- 
tually convert it into a mortary or stony mass. This 
change constitutes one of the most perfect methods 
of natural healing, for whereas the caseous matter 
remains infective and therefore dangerous to the 
individual, the calcified mass is harmless, owing to 
the bacilli contained within it having undergone 
destruction. Calcification only occurs in those forms 
of the disease in which the malady runs a chrdnic 
course. It is consequently never seen in the guinea- 
pig, is met with fairly frequently in man, and is 
often observed in the cow. How early in the course 
of the disease the change m^ occur it is impossible 
to say with any certainty. In the pig, however, it 
has been observed by Sidney Martin 106 days after 
infection. 

Lastly, it is permissible to believe that some- 
times ^sorption of cheesy material may at least in 
port occur. In the case, for example, of tuber- 
culous glands in the neck, so common in children, 
it is very probable that in some cases the tuber- 
cular matter is thus eliminated. 

2. Fibrosis . — As already mentioned, fibrosis is 
the other great change which tubercular products 
may undergo. In its most perfect form, in which 
the whole of the tubercular nodule is directly con- 
verted into fibrous tissue, it is infinitely rarer than 
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the caseous degeneration. Not uncommonly, how- 
ever, It may accompany the latter, as when in large 
racemose tubercles little areas of cas^tion are 
found embedded, as it were, in a matrix of grey 
fibroid material. In this way the degeneration 
tends to check the further spread of the disease. 
Indeed, such formation of fibrous tissue is the 
ordinary method of spontaneous cure occurring in 
tubercular disease, while to assist the process in every 
way is the constant aim of the physician. 

Morbid A1»pearances of Pulmonary Tuber- 
culosis. — When any organ in the body is attacked 
by tuberculosis, the resulting chanp;es are funda- 
mentally those that have been lust described. 
Certain variations, however, will be noticed ac- 
cording io the organ or tissue affected. 

As pointed out in their recent work by Fowler 
and Godlee, four sufficiently distinct pathological 
(and also clinical) varieties of pulmonary tuber- 
culosis may be described, according as the disease 
assumes the miliary type, or as caseation, fibrosis, 
or a combination of the two latter with cavity-forma- 
tion, constitute the chief feature Of these several 
varieties a more detailed description now follows, 
and It will be seen that into one or other group 
will fall the numerous clinical types of pulmonary 
tuberculosis which have been from time to time 
described. 

1. Acute Mthary Tuberculosis of the Lungs , — 
In this variety the lungs are found thickly studded 
throughout with very numerous miliary tubercles 
Owing to the fact that death in this variety takes 
place very speedily, generally within three weeks 
from the onset of the disease, the tubercles are 
for the most part still transparent, or only just com- 
mencing to caseate. Under the microscope they 
show the typical appearance of miliary tubercles 
4ilready described The pulmonary tissue inter- 
vening between the tubercles is in general greatly 
engorged, but is otherwise healthy. Sometimes, 
however, there may be tubercular disease of older 
date at one or other apex. Discrete tubercles 
similar to those in the lung are not uncommonly 
found also upon the visceral surface of the pleura, 
and in many cases are seen as well in other organs 
of the body 

This variety of the pulmonary disease is always 
ascribed to the softening of a caseous focus, very 
commonly situated in a bronchial gland, and to 
the entrance therefrom of the infective material into 
the blood-stream In the majority of cases this is 
no doubt the true pathology of the process. Where, 
however, the lungs alone are afected, as is not 
uncommonly the case, it is possible, the writer 
believes, that we may be really dealing with an 
aspiration -process, and not the penetration of bacilli 
into the circulating blood. 

2 . Acute Caseous Tubercuhsts of the Lungs , — 
Synon. : (among others) * Acute Phthtsu^i * Scrofu- 
lous PHeumonta *; and * Acute Tuberculo-pneumontc 
Phthisis.* 

This variety of the disease is chiefly charactensed 
by the absence of fibrosis, by the large areas of the 
lung which become affected by tubercular consoli- 
■dation, and especially by the rapidity with which 
the latter undergoes caseation. Two types may be 
distinguished— uie lobar and the lobular 

{a) The Lobar This variety, perhaps 

most generally termw ^ oeufepMumontc phthisis^ 
4 extremely uncomn\on. In its typical form it 
attacks a previously healthy lung, but m some cases 


* caseous pneumonia f as the condition is often 
pathologically named, will be found as the terminal 
event in a case of ordinary chronic phthisis. The 
disease runs a rapid course, and the ftital issue is 
usually not delayed beyond two or three months^ 
and may even take place earlier. After death the 
lungs present a very typical appearance. The affected 
lobe (in a primary case, as a rule, the upper lobe), 
or It may be the whole lung, is found to be in a 
condition of consolidation. This consolidation is 
not, however, like that of pneumonia, but presenUi 
a yellowish-white opaque granular appearance, due 
to the fact that the inflammatory products have 
already undergone caseation, while the capillaries 
also have been to a great extent obliterated. Should 
the patient have died early these will be all the 
changes noted If, on the other hand, the case has 
been less acute, then some softening may have 
taken place, and one or more ragged, irr^;ular 
cavities will be found 

Under the microscope the alveoli of the consoli- 
dated lung will be found in the early stages to be 
crowded with leucocytes and cells of an epithehoid 
type, embedded in a fine fibnn-network. When, 
however, caseation is well established, then no cell- 
elements remain visible, but the section presents 
merely a granular homogeneous appearance. By 
appropriate staining innumerable tubercle-bacilli 
may often be demonstrated Owing to the acute- 
ness and severity of the process giant-cells are but 
rarely seen 

This variety of the disease is apparently produced 
by the inhalation mto one lobe, or it may be the 
whole of one lung, of numerous and very virulent 
bacilli, in a patient whose resistance is not great. 
As a result the tubercular process set up by each 
original bacillus spreads with great rapidity. Con- 
solidation follows, and caseation rapialy ensues. 

(iJ) The Jj>bular or Broncho-pneumonic Type , — 
This type, though much less rare than the preceding 
one, IS still, in adults, at least, far from common. 
At the Brompton Hospital it constitutes, according 
to Kingston Fowler’s statistics, 2 4 per cent, of 
all cases of pulmonary tuberculosis In children, 
however, following after measles or whooping-cough, 
It IS much more frequent. 

In essentials it resembles the lobar form. The 
disease, that is to say, runs the same rapid course, 
and is characterised by the same early caseation of 
the tubercular products. The chief difference be- 
tween the varieties hes in the fact, that whereas m 
the former entire lobes are affected, in this case the 
affected areas are smaller, so that the disem 
assumes the broncho-pneumonic type. Yellowish 
caseated areas, some as large as a shilhng, are thus 
seen scattered through the lungs, while the inter- 
vening tissue remains comparatively healthy. Early 
softening also is rather more prone to occur, so that 
ragged irregular cavities are fire<|uently met with. 
Not uncommonly also the necrotic process spreads 
to the pleura, and a pneumothorax results. It 1$ to 
this variety of the disease that the namie * Gallop- 
tng Consumption^* or * Phthisis Florida* have not 
innequently been applied. 

3. Fibroid Tuberculosis of the Lungs. — This in 
its perfect form is an extreme^ rare disease, and 
must not be confounded with * Fibroid Phthisief 
which IS of comparauvely common occurrence. 
Fibroid tuberculosis indicates a disease of the lun^ 
in which tubercles become deposited at their apices, 
just as in an ordinary case of phthisis. Thessi 
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however, do not undergo caseation, but from the 
first take on the fibroid change, and, as a result, 
become converted into firm deeply pigmented 
bodies. These sometimes remain discrete, but 
sometimes become fi^gregated into little racemose 
masses, to which the name ‘ Carswell’s Grapes ’ has 
been applied. Occasionally, also, larger areas of 
fibrosis may be produced. The lung-tissue in the 
neighbourhood of the tubercles undergoes, as a rule, 
secondary emphysema j hence it is often difficult or 
impossible to obtain during life definite physical 
signs of the disease. It will be seen from what has 
been said that this variety of pulmonary tubercu- 
losis differs much from ‘ Fibroid Phthisis,* since in 
the latter, though fibrosis is always present, cavity- 
formation and falling in of the chest-wall are both 
also well-marked features of the disease. 

4. Fibro-castous Tuberculosis^ or ordinary Chronic 
Pulmonary Phthisis , — The morbid lesions of this, 
the commonest variety of pulmonary tuberculosis, 
differ somewhat according to the chronicity or 
relative acuteness of the process, but in all cases 
we find caseation, followed by softening and cavity- 
formation, and in all cases, also, more or less fibrosis. 
The morbid appearances, in fact, show a combina- 
tion of the lesions met with in the two preceding 
varieties of the disease, with the additional fact 
that cavity-formation always constitutes a marked 
feature of the process. 

The disease commences in nearly every case near 
the apex of the upper lobe, where the primary 
tubercles are deposited. These are at first miliary 
in character, but as they enlarge they not uncom- 
monly linite, and little < racemose * masses are 
form^. These again join others, and finally 
largish areas of tubercular disease are produced. 
But meanwhile degenerative changes have set 
in. Caseation first occurs, followed later by soften- 
ing. Finally, a communication with a bronchus is 
established, the liquefied caseous matter, containing 
numerous tubercle -bacilli, is coughed up in the 
sputum, and a cavity results. Owing, however, to 
the somewhat chronic nature of the process, some 
fibrosis is also seen. Areas of firm greyish fibroid 
material form around the cavities, ana in the partly 
caseating racemose patches some fibrosis is often 
also to be made out, especially if Van Giessen’s 
method of staining be employed. In this way the 
disease may be finally arrested at this early stage, 
and if examined some years later, but little will be 
seen beyond a puckered fibrous spot, containing 
a contracted cavity, with, perhaps, in addition, a 
small caseous or calcareous mass embedded in a 
firm capsule of fibrous tissue. Not uncommonly, 
also, the surrounding lung is emphysematous. 

More frequently, however, the disease does not 
become arrested, but continues to spread, partly 
by means of the lymphatics, and partly through 
aspiration of the infected sputum into bronchi 
hitherto unattacked. In this way the disease invades 
first the apex of the corresponding lower lobe, next 
the apex of the opposite lung; and finally the oppo- 
site lower lobe. The patholc^cal changes continue 
to be the same. Whenever the patient’s strength 
ebbs, then we Imve fresh formation of racemose tuber- 
cles, the junction of these, caseation and formation 
of cavities } when his resistance increases, renewed 
formation of fibroid material, and an attempt to 
toest the disease. Finally, however, unless com- 
plete arrest oOcurs, the indent succumbs to his 
jliMSUe. The lungs are then found to present nume- 


rous cavities, of old or recent formadon, while the 
remainder of the lung-tissue is strewn with small, 
greyish-yellow caseating racemose tubercles, or it 
may be patches of larger size. The lung-tissue in- 
tervening between these is often natural or simply 
engorged^, but sometimes it may show a terminau 
miliary tuberculosis, or possibly be in a condition of 
pneumonia, either of the simple broncho-pneumonic 
variety, or, much more rarely, of the caseous type. 
In some cases the fibrosis, which to some extent 
is always present, becomes very marked, and as a 
result the excavated lung becomes contracted, the 
chest is drawn over, the side falls in, and we have 
the clinical picture of * Fibroid Phthisis i* as drawn 
by Sir Andrew Clark. 

The cavities which form so conspicuous a feature 
of this type of tuberculosis are described elsewhere. 
See Cavity. 

Changes in other Organs following Pul- 
monary Tuberculosis. — In chronic pulmo- 
nary phthisis the tubercular lesions are very rarely 
limited to the lungs. Thus the pleura^ as a rule, 
becomes invaded and inflamed, and its layers adhe- 
rent, while later it may become greatly thickened. 
Occasionally, however, adhesions fail, and then, 
should the pleura necrose, a pneumothorax results. 

Again, the trachea and bronchi are very often 
affected. In all cases they are injected, and it is 
not uncommon also to find their mucous membrane 
studded with recent miliary tubercles, or shallow 
ulcers resulting from the caseation and softening of 
the latter. In rare cases the tubercular ulceration 
may be more extensive, and the cartilaginous rings 
of the trachea may be exposed. In 47 per cent, of 
cases the larynx also shows at the time of death 
definite signs of tubercular disease. 

Very common, too, is some change in the hron^ 
chial glands. These are nearly always swollen and 
enlarged, and may show in their substance scattered 
miliary tubercles. Sometimes, also, small patches 
of caseation or small calcareous masses may be 
found in them. It is very rare, however, in chronic 
pulmonary tuberculosis, in spite of statements to the 
contraiT, to find the bronchial glands in a general 
state of caseation. 

In a very large proportion of cases (77*4 per 
cent., according to the records of the Brompton 
Hospital) tubercular ulceration of the intestine 
may be observed, produced by the careless swallow- 
ing of the infected sputum. The ulceration is most 
frequently situated in the ileum and caecum, but the 
disease may extend as high as the duodenum, and 
in some cases spread downwards even as far as the 
rectum and anus. The appendix is very commonly 
attacked, but the stomach is only most rarely 
affected. The ulcers are for the most part circular, 
but, unless they originate in a Peyer’s patch, show 
some tendency to spread transversely. Their ap- 
pearance is sufficiently characteristic. The heaped 
up thickened edge and nodular floor suggest at once 
their tubercular nature, while the presence of 
numerous miliary tubercles on their peritoneal sur- 
face serves as a rule to confirm the diagnosis. 

Asa result of this qlceration of the alimentary 
canal, but sometimes even amrt from it, we very 
commonly find tubercular aisease of the mesen- 
teric glands. These are seen to be enlarged, and on 
section are found to be in a condition of caseation. 
In rarer cases also irregular nodules of calcareous- 
degeneration may be observed in them. Peritonitis 
again is another sequel which sometimes resiihs- 
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from the intestinal disease. In general it is of 
tubercular nature, and spreads from the peritoneal 
covering of the ulcers, which as already pmnted out 
are the first portions of the serous membrane to be 
affected. As a result the intestines become ad> 
herent and matted together, while the omentum 
becomes rolled up and filled with tubercular de- 
posits. Asdtes IS uncommon. Much more rarely 
the peritonitis is of the septic variety, and arises 
from perforation of one of the ulcers, or is due to 
the passage of micro-organisms through the greatly 
thinned floor without definite rupture having taken 
place. 

Tubercular Meningitis is another but much less 
common complication of chronic pulmonary tuber- 
culosis According to Dr. Kingston Fowler’sstatistics 
only 3 3 per cent of cases are terminated m this 
way. In even a smaller proportion of cases (27 per 
cent.) do we find tubercular disease of the male 
and female generative organs^ while only very rarely 
indeed are tubercular endo- or pericarditis to be 
observed The spleen is very often found softened, 
and occasionally shows tubercular deposits. The 
kidneys are commonly fatty, and it is not rare to 
find in them a few scattered miliary tubercles, the 
result of the entrance into the blood-stream of a 
very few micro-organisms Occasionally also more 
advanced tubercular disease may be present. The 
liver IS frequently in a condition of fatty infiltration, 
but beyond this is generally unaffected. 

One other complication often met with in cases 
of phthisis of some considerable duration remains 
to be mentioned, namely, amyloid degeneration. 
This change occurs in about li per cent of all cases 
of the disease The exact proportion in which the 
various organs are affected is stated by Kingston 
Fowler, from the Brompton Hospital Records, 
to be as follows spleen 1 1 i per c^nt ; liver and 
kidneys each 6 i per cent ; intestines 5*3 per cent. 5 
and stomach i 8 per cent 

Channels of Infection. — Now that we have 
studied the chief peculiarities of the tubercle- 
bacillus, and of the lesions produced by it, we are 
in a position to consider what are the channels by 
means of which it gams access to the human body, 
and thus originates the disease Three methods of 
infection exist. (l) Inoculation; (2) Inhalation; 
(3) Ingestion ; and of these the second is by far the 
most important. 

I Inoculation — Only very rarely can tuber- 
culosis in man be attnbutra to this cause Laennec 
was himself, however, infected in this manner, and 
similar cases are recorded from time to time At 
the Brompton Hospital the two following cases 
have quite recently occurred. The first was a nurse 
who wounded her left wrist with a spittoon contain- 
ing virulent sputum. A local tuberculosis followed. 
This was excised four months later by Mr. Boyd, 
when complete recovery ensued. The second case 
occurred in the person of the museum^ttendant 
(H. M. aged 62), who, while staining the sputa, ran 
a pen covered with virulent expectoration into the 
flexor tendon-sheath of the middle finger of the nght 
hand. Tubercular teno-synovitis resulted, but the 
trouble was arrested, and the patient cured by the 
timely scraping out of the aisease within two 
months of the primary infection. These cases, 
though very exceptional, prove that this method 
of infection does existC They show also t^ 
happy effect of early operation, especially when we 
remember that unless so treated the disease spreads 


mt 

from Its primary seat to the glands and lymfdiaticsi 
and then to the lungs and other organs of the 
body. 

2. Inhalation. — We now pass to the great 
means whereby tuberculosis is Sj^ead, namely, the 
inhalation of dned sputum. 

In considering this question we mfist first remem* 
ber that the sputum, though by far the most imper* 
tant, IS not the only means whereby the tuberde^ 
bacilli may obtain exit from the human bodty. 
The breath and sweat ot the consumptive patient 
never indeed contain the specific micro-organisms, 
and are consequently innocuous, but when the 

f enito-urmary organs or the alimentary canal are 
iseased, the urine and fteces contain appreciate 
numbers of bacilli, and thus become posable 
sources of contagion In view, however, of the 
hi^ standard of modern sanitation the inhalation 
of dried particles of these excretions can only most 
rarely occur, and infection through these channels 
may therefore for practical purposes be n^lected. 
Far otherwise is the case with the sputum In 
the first place we must bear in mind the enormous 
numbers of bacilli which a consumptive patient 
ma^ expectorate for weeks and months together. 
This has been computed by Nirttall as some* 
times reaching the enormous total of four 
thousand millions a day or even higher. In the 
sputum, therefore, we have obviously a grave source 
of danger, even though a certain number of the 
micro-organisms may be really dead, as has been 
suggested. It can be, however, only rarely that 
inhalation of the liquid viscid sputum occurs, 
though occasionally m speaking or coughing minute 
rtions may be scattered abroad and thus in- 
led The serious risk does not undoubtedly 
anse until the sputum has been allowed to dry, 
whether on handkerchiefs, on the floor, or el^ 
where Such desiccation, even when accompanied 
by some putrefaction, has been shown to have but 
little effect upon the baallus, which retuns its 
virulence under these conditions for many months, 
while its ability to pass into the air in the form of 
dust IS at once rendered easy. Remembering the 
extreme frequency of pnmary tuberculosis of the 
lungs, and bearing m mind that a similar disease m 
animals has often been produced by causing them 
to inhale for a short time only dry and puWerised 
sputum, there can be no reasonable doubt that the 
disease m man originates, in the vast majority of 
cases at least, in a similar way. 

It may be asked, however, if these facts are so, 
how It is, not that one-eleventh of our race die of 
phthisis, but that we do not all perish firom it. 
Probably the chief explanation is to be found in the 
destructive action of sunlight, owing to which 
tubercU'bactUi are not ubiquitous^ as vm 

reasonably be imagined after what has beeh said. 
This has been very clearly demonstrated Comet, 
who, using the animal test, examined for the pre- 
sence of tubercle-bacilh 147 sam^es of dUst from 
various sources. His ol^rvat&ttlS* {itpved that 
while virulent bacilh could be found m the dust 
from wards and rooms inhabit^ by phthisical 
patients, they could not be found in ^muar mtua- 
tions which had not been exposed to contaminatbn. 
More important still baoUU'were never discovered 
in dust tuen from the streelt) though 12 diffierem 
specimens were examined. 

Another very important foot to remember in this 
connection is that those who aetuatty heirbomr the 
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bacilli do not ^ an^ moans always acquiro ike disoaso* 
Thus' virulent bacilli have been found by Strauss in 
the nasal cavities of people in perfect health, and 
who have shown no symptom of the disease even 
after this discovery. In truth, as with so many 
other infectious diseases, we must not lose sight of 
the fact that the bacillus is but one factor in the 
carnation of the disease^ and that to produce the 
malady other influences, often of a debilitating 
nature, are also required. In the case of pulmo- 
nary tuberculosis these predisposing causes may be 
briefly mentioned. Any cause, for example, which 
produces catarrh of the bronchi, such as measles, 
whooping cough, dusty occupations, dampness of 
the hoi^e and soil, will necessarily favour tne onset 
of the disease. The effect of the bronchitis, however 
produced, will be to enfeeble, or even to annihilate 
for a time, the action of the ciliary epithelium in 
the respiratory tract. As a consequence, the 
bacillus, should it now gain admission, would not 
be expelled at once, but would acquire time and 
opportunity for development. Again alcoholism, 
insufficient food, prolonged lactation, and mental 
worry, all exercise a debilitating influence upon 
the patient, and by weakening the local and general 
protective forces of the body predispose towards 
the disease. In a similar way, too, act diabetes 
and influenza, though in many cases the local 
action of the latter upon the respiratory tract is 
also of importance. Lastly, heredity is without 
doubt a factor which cannot be neglected. See 
below. 

Such then are the chief causes which favour the 
onset of the disease, and the important part which 
they pky in giving rise to it should never be over, 
looked. 

3. Ingestion. — That tuberculosis may be con- 
veyed from animals to man has been accepted for 
many years by the scientific world. The opinion 
is based upon considerations already stated ; and 
r4^;ulations have accordingly been made in all civi- 
lis^ countries to control in some measure at least 
the sale of meat and milk derived from infected 
animals. 

These ofnnions have been, however, again placed 
upon their trial by the pronouncement of Dr. Koch 
at the recent British Congress of Tuberculosis 
(July 23, 1901). Dr. Koch, as already stated, 
has observed that though tuberculosis can be com* 
naunicated to certain small animals (rabbits, guinea, 
pigs, &C.) by tubercle-bacilli derived from human 
sources, yet in the case of the higher mammals, 
such as <»ttlc, pigs, asses, sheep, and goats, this is 
not possible, though the latter readily succumb if 
bacilli owning a bovine origin are used. He con- 
cludes theretore that ‘human tuberculosis differs 
from bovine and cannot be transmitted to cattle.* 
Relying also upon certain German statistics which 
apparently show the rarity in children of primary 
intestmal tuber^osis, he accepts also the converse 
of t^ proposition, namely, that ‘ man is hardly tf 
at all susceptible to the bovine disease, and that 
consequently infection of human beings through 
tuberculous meat or milk can only most rar^y 
occur, and need not therefore be guarded against* 

In the present article it is not possible to criticise 
rally these important dicta. Tne following facts, 
however, may be noted. In the first place primary 
intestinal tuberculosis in children is not at all un- 
^mon in England and Scotland, whatever may 
^ the case in Germany. Thus recent statistics 


dealing with tuberculosis in children (Still and 
Shennan) show that out of 547 cases in nearly 
30 per cent, primary infection would appear to 
have taken ’place through the alimentary canal. 
Secondly, several cases are on record in which 
veterinary surgeons and others have accidentally 
inoculated themselves with bovine virus, and yet 
the disease has run its course in them, sometimes 
to a fatal termination, just as though the bacilli 
had been derived from the human subject. From 
these facts it is clear that the bovine organism is 
capable in some cases at least of producing tuber- 
culosis in man. Hence it is possible that the 
primary tuberculosis of the alimentary canal so 
common in children in this country may really owe 
its origin to a bovine source. At the same time it 
may be pointed out that from their habit of crawl- 
ing upon floors, dirtying their fingers, and immedi- 
ately sucking them, young children in infected 
houses have ample opportunity of swallowing 
human tubercle-bacilli, and that their intestinal 
disease may conceivably originate in this way. 

On the whole the provisional conclusion at 
which we must arrive is that though the danger 
of infection through food has no doubt been ex- 
a^erated, yet to some extent, for the present at 
least, it must be held to exist. Consequently, 
until it be definitely proved that precautions are 
unnecessary, we must continue to protect ourselves 
as heretofore. 

Of the two articles of diet, namely, meat and 
milki which must thus engage our attention, the 
latter is by far the more important. This arises 
from the fact that tubercular disease of the cow*s 
udder, which is chiefly responsible for the presence 
of the bacilli in the milk, is by no means uncommon 
(according to MacFadyean probably 2 per cent, of 
all cows in thjs country are so affected), that the 
clinical symptoms of the disease are often most 
obscure during life, and lastly, that the milk itself 
may be for long quite unaffected to the naked eye, 
even though it be really swarming with tubercle- 
bacilli. The dangers therefore to be associated 
with cow’s milk are subtle as well as real. They 
may, however, be entirely avoided by boiling the 
milk and thus destroying the bacilli, a precaution 
which under no circumstances shoula ever be 
omitted in any household. 

With regard to meat the danger is less marked, 
even though perhaps 30 per cent, of all cows in this 
country be tuberculous (MacFadyean ). The muscles, 
which constitute the * meat * of the butcher, are but 
rarely afiected with tubercular disease, and super- 
ficial contamination from other parts, acquired during 
the processes of * flaying * and ‘ dressing,’ is for prac- 
tical purposes obviated in nearly all cases by the 
subsequent cooking. 

Influence of Heredity. — We may now pass 
to consider the great question of heredity, which 
comes into jplay whatever be the exact means where- 
by the bacillus gains access to the organism. It is 
matter of common knowledge that tuberculosis is 
far more frequent in certain families than in others, 
and that consequently among those attacked by it a 
family histo^ of the disease may very commonly be 
obtained. Quain, for example, found that among 
the patients attending the Brompton Hospital 2; per 
cent gave a history of the disease in one or ^th 
parents {First Report of the Brompton Hospital), 
More important, however, are the observations of 
Theodore Williams, who, dealing entirely with the 
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upper classes, m whom, owing to their habits, the 
chances of infection would be somewhat less, was 
able to trace among i,ooo cases a history of the 
disease in one or both parents in 12 per cent, and 
in some near relative in 48 per cent, of the cases. 

How are these facts to be explained ? Before the 
discovery of the bacillus, and the acceptance of the 
infectious nature of the disease, they presented no 
difhculty ; the tendency to the mysterious malady 
was hereditary, and that explained all. We now 
know, however, that many of the cases thought to 
be hereditary must have been in reality produced by 
infection, and that, m part at least, the reason why 
tuberculosis runs in families is that, when once in- 
troduced, the chance in favour of other members 
becoming infected is thereby greatly increased. At 
the present moment, indeea, among some there is a 
tendency to believe that this increased exposure to 
infection is sufficient to account for all the tacts, and 
that tuberculosis is not hereditary at all This, how- 
ever, can hardly be maintained, for though it is true 
that many so-called ‘ hereditary * cases are really the 
result of ‘ family infection,’ yet instances are not 
wanting in which the latter danger has been obviated, 
and in which, nevertheless, first one and then another 
member of the family has fallen a victim to the 
disease. Again, it is admitted that other infectious 
diseases, such as typhoid fever, are prone to attack 
certain families rather than others ; hence there is 
no improbability in believing that the same may be 
true also of tuberculosis 

^ Accepting, then, that heredity is a factor of some 
Importance m the aetiology of the disease, we must 
consider how it may be explained. Is it due, as 
Koch first suggested, to the inheritance of certain 
peculianties in the tissues favourable to the growth 
of the bacillus , or is it due, as Baumgarten has so 
forcibly argued, to the direct infection of the ovum 
through the placenta, or more rarely by means of 
the spermatozoa, that is to say, to the direct inherit- 
ance of the germ itself? In favour of the latter 
view, which presupposes, be it noted, a latent period 
often of many years before the microbe takes on 
active growth— a sufficiently startling assumption — 
but little evidence can be brought. On the other 
hand, the extreme rarity of congenital tuberculosis, 
and the fact that tubercle -bacilli are in nearly all 
cases completely absent from the tissues of the 
foetus, originating from a tuberculous mother, militate 
most strongly against it. 

Until, therefore, more definite proof is forthcoming 
we must believe that keredUary factor tn 
disease^ which cannot be gainsaid, though it doubt- 
less does not exist to the extent once imagined, is 
the result of a special idiosyncrasy of the tissues^ 
whereby in certain families they become more than 
usually favourable to the development of the tubercle- 
bacillus. 

Diagnosis.— -The differential diagnosis of the 
various forms of tubercular disease ntSd not be con- 
sidered in this article. One or two points of a more 
general character may, however, be referred to. 
They may be considered under the following head- 
ings 

X. Pseudo- Tuberculosis,— It has been shown by 
recent research that the porver of forming tubercles^ 
quite indistinguishable to the naked eye from those 
produced by the bacillus of Koch^ is by no means 
limited to the latter micrb-organism or its allies. 
On the contrary, it is now recognised that even 
in man typical tubercles may m also produced 


by mechanical particles (seeds, fn^ents of oy^er- 
shell, &c ), by various forms of ran^ {Aspergillus 
fumigaiust &c.), and by vanous micro-organisms 
totally distinct from the tubercle-bacillus, and 
among which the * Bacillus of Pfeiffer ’ may be espe- 
cially mentioned. To these vanous granulomata, 
for we most part infective in nature, the inclusive 
name * pseudo-tuberculosis * has by some been mvcn. 
That such forms of disease are to be met with it is 
important to remember, for, apart from the feet that 
they are probably more common than is generally 
supposed, It follows from their existence that the 
mere development of the naked-eye appearances of 
tuberculosis in an animal after an inoculation made 
for diagnostic purposes is not conclusive evidence 
that the bacillus of Koch was present m the sus- 
pected matter To be certain, the caseous material 
found must also be stained for tubercle-bacilli, 
and, if necessary, cultivations made from it, so that 
the presence of the specific micro-organism may 
be thereW conclusively demonstrated Such a 
method ol examination should therefore be made a 
routine procedure m all cases 

A further question now presents itself, namely : 

2. What diagnostic value should be placed upon 
the detection tn tissues or in excretions of bacilli 
which stain like the tubercle-bacillus ^ — Until 
quite recently the matter presented no difficulty. 
All such organisms were held to be without doubt 
true tubercle-bacilh, since in this country at least 
the possibility of leprosy needed only rarely to be 
considered, while the Smegma-bacillus could be 
differentiated by certain morphological differences, 
as well as by its decolouration by alcohol, subse- 
quently to Its treatment with acid, a routine method 
of procedure which should never be omitted in 
staining for the tubercle-bacillus. See * Staining 
Properties,’ p 1743 

The discovery, however, already alluded to {see 
p. 1743) of acid-fast and tubercle-producing bacilli 
in nature (Timothy bacillus and Grass-hScillus), 
and of allied micro-organisms, nineteen in all, in 
urine, faeces, and nasal secretion of healthy people, 
in the dung^of vanous animals {Mistbacillus)^ in 
butter, m milk, and finally in a case of non-luber- 
cular gangrene of the lung, has made it evident 
that we can no longer rely implicitly upon staining 
properties for the diagnosis of the tubercle-bacillus. 
According to Moeller, however, to whom we owe 
most of our knowledge on this subject, the margin 
of error thus introduced into cUnical work is really 
a very small one. Consequently, if acid-fest bacilu 
are found in the sputum, we must, for the present at 
least, continue to regard them as true tubercle- 
bacilli, though to obtain absolute proof of their 
identity resort must be had to cultures^ the slow 
growth of Koch’s bacillus differentiating it from all 
allied organisms. 

3, Tuberculin^ value of as a diagnostic agent , — 
It was shown by Koch that if a minute dose 
(*001 grm.) of the original tuberculin {see pp. 
X745 and 1754) be injected under the skin 01 a 
healthy man no result followed. If, however, the 
patient were the subject of tubercular disease, thfen, 
after about four hours, the temperature bej^n to 
rise, reaching 102*^-104^ F., or even higher; the 
patient felt ill, suffered from cou^ and voxmtingi 
and might even have a rigor. These symptoms 
lasted about twelve boors, and then gradually 
passed away. 

Similar differences were also notleed in catde» and 



*754 


TUBERCULOSIS 


the method has consequently come into general use 
among veterinary surgeons for the early diagnosis 
in these animals of tubercular disease. So accurate 
indeed is the test that the errors in diagnosis con- 
nected with it are only estimated at about 5 per 
cent, of the total cases injected. 

Is the test of eoual value in the case of man? 
This has been douoted by some, who have stated 
that in cases of cancer and syphilis a similar re- 
action occurs, but it would seem that if the test be 
performed with care, the greatest reliance may be 
placed upon it To quote a signal instance of its 
value, we may note the observations of Dr. France 
among the insane patients at the Claybury A^lum. 
France injected 75 patients. Of these 20 showed 
no clinical symptoms of the disease and gave no 
reaction. Of the 55 suspected cases 45 reacted. 
Of these 45, 34 subsequently died, and upon 29 
of them post-mortem examinations were performed. 
Each of these 29 showed active tuberculosis. Of 
the 1 1 remaining patients, still alive at the time of 
writing, 6 now showed clinically very obvious signs 
of tubercular disease. 

There can be little doubt, therefore, that the drug 
is a potent aid to diagnosis in difficult cases, and as 
such its employment may be encouraged. At the 
present time, indeed, it is in routine use in Osier’s 
wards in the Johns Hopkins Hospital, Baltimore. 

4. The Agglutination- Test. — In a very numerous 
series of papers it has recently been contended by 
Arloing and Courmont of Lyons that the serum of 
tuberculous patents will agglutinate the tubercle- 
bacillus, exactly in the same way as the correspond- 
ing typhoid serum agglutinates the typhoid bacillus, 
although as a rule in a far lower degree. In ap- 
proximately 75 per cent, of cases of pulmonary 
tuberculosis, and in nearly the same percentage of 
cases of tubercular disease of bones and joints, 
they found that the serum of the patient would 
agglutinate their homogeneous culture of the 
tub^ercle-bacillus in a dilution of i in 10 or higher. 
Such a reaction they regard as specific, and almost 
certainly indicative of the presence in the patient of 
tubercular disease. 

These results have, however, not been confirmed 
by Beck and Rabinowitsch, and a similar experi- 
ence has befallen the writer and Mr. Armitt (‘Trans- 
actions of British Congress of Tuberculosis,’ 1901). 
Thus, out of 31 cases of pulmonary tuberculosis ex- 
amined by them at the Brompton Hospital 3 only 
were found to clump in a dilution of i in 10, or 
only about 10 per cent, of the cases, a figure which 
agrees well with the 12*5 per cent, o&ained by 
Beck and Rabinowitsch. Further, it has been 
shown by the laUer observers that, contrary to the 
statements of Arloing and Courmont, an exactly 
similar agglutination may occur in cattle, which 
have been proved by autopsy to be non- tuberculous. 

There can be little doubt, therefore, that the 
reaction occurs quite inconstantly in t^erculosis, 
andy further^ that it is not specific. Consequently^ 
as at present carried out, the test can be of no veUm 
as a means of diagnosis. 

Prophylaxis. — The preventive measures neces- 
sary to check the spread of the disease have l>een 
sufficiently indicated in the paragraphs dealing with 
the methods of inf^tion {see p. 1751). TTie follow- 
kig are the most important precautioiis necessary, 
and they may be thus summarised. 

Concerning the sputum, the chief source of 
tiem, the public must be educated to appreciate the 


dangers arising from it Spitting except into 
spittoons (containing where possible some x in ao 
carbolic acid) must be strictly forbidden, and 
patients must learn that expectorating into a hand- 
kerchief is only less serious than indiscriminate 
spitting. The sputum should be collected at least 
once in every 24 hours, and preferably be placed upon 
the fire and burnt. Failing this, it must be covered 
with carbolic acid and cast down the drain. It 
should not be buried, as is sometimes done. The 
spittoon should be afterwards washed out with 
carbolic acid and then with boiling water. A 
phthisical patient must occupy a room by himself, 
and after his death or removal the room must be 
thoroughly disinfected, re-papered, and re-white- 
washed. If precautions such as these be taken, the 
direct risk of infection becomes but very slight. 

As regards food, it is satisfactory to think that 
with care any possible risks may be entirely 
avoided. Milh, wherein lies the chief danger, should 
never on any account be drunk without being 
previously boiled, while if this be done even virulent 
milk is rendered innocuous since the bacilli are 
thereby destroyed. It may nevertheless be hoped 
that in the future the use of tuberculin may be 
greatly extended, so that a pure milk-supply may be 
thus obtained. Concerning meat the po^ible risk 
is less serious. Animals extensively diseased are 
now confiscated by the authorities, and for the 
reasons already given the meat of animals only 
slightly infected is rarely dangerous. Thorough 
cooking, however, as an additional safeguard shoul^ 
always be advised. 

Lastly, to guard against the possibility of inocula- 
tion, those much associated with consumptives, or 
who are in the habit of performing autopsies on 
tuberculous subjects, shoula be careful to cover with 
collodion all cracks and abrasions on the hands and 
exposed parts. If this be done, the danger from this 
form of infection becomes extremely small. 

Treatment. — The remedial measures generally 
adopted in cases of tuberculosis will be found 
described in other portions of this work. The 
specific treatment of the disease need alone be here 
briefly referred to. It may be discussed under the 
two following headings 

I. The tuberculin-treatment . — Into the history 
of this treatment it is unnecessary to enter. It may 
suffice to state that, according to Koch, a cure may 
be effected in very many cases of early pulmonary 
disease by the continued use of the drug. To effect 
this it is essential that the cases be early ones, and 
that the tuberculin (either the original tuberculin of 
1890, for further details of which p. 1745, or the 
modified ‘Tuberculin O,* suggested in 1^7) be 
injected in minute doses, and only after the patient’s 
temperature has remained normal for at least 24 hours 
previously. In later and rapidly advancing cases 
Its use is contra-indicated or even harmful. It can 
be seen, therefore, that since the cases in which 
alone it is indicate are precisely those in which 
other forms of treatment offer the largest measure 
of success its use must always remain liimted. Partly 
on this account, and partly also because, accord- 
ing to Virchow, the drug is sometimes not free 
from danger, a dissemination of the bacilli and a 
spread of the disease following its use, Its employ- 
ment as a therapeutic agent is now rare. Even in 
lupusk indeed, in which the results were at first so 
encoura^ng, further experience has shown that the 
benefit Is only temporary, and that a permanent 
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cure, if it ever occurs, is most exceptional. Tb« 
therapeutic use, therefore, of tuberculin, except, 
perhaps, as an adjunct to the open-air treatment in 
certain very early cases of pulmonaiy tuberculosis, 
can hardly be recommended. 

2 Serum-treatmeni — The striking value of the 
anti-diphthentic serum led almost at once to attempts 
to manufacture a serum which should be equally 
effective in the case of tuberculosis. Very nume- 
rous experiments in this direction have been made, 
some using the natural serum of various animals, 
themselves more or less immune to the disease, 
others again employing the serum only after subject- 
ing the animals to repeated injections of living and 
dead tubercular cultures or of their toxines. In some 
cases the results obtained have been encouraging, 
notably those of Maragliano, but as yet no practical 
results have followed from them No good purpose 
would accordingly be served by describing in 
this article the various experiments in greater 
detail 

So far, therefore, it must be confessed that the 
treatment of tuberculosis along speahc lines has 
made but httle progress In the near future, indeed. 
It may be hoped that great developments in this 
direction may be attained, but until this time 
arrives we must continue to trust as heretofore 
in other remedies and in other measures Mean- 
while we must do all in our power to check the 
spread of the disease by careful attention to the 
preventive measures, which have been already 
described P. Horton-Smith. 

TUBULAR — A term employed to denote (i) a 
peculiar quality of sound, indicated by the name, 
either elicited by percussion, or heard on ausculta- 
tion, in certain conditions {see Physical Exami- 
nation) , or (2) that which pertains to the tubules 
of an organ, e g tubular nephritis 

TUMOURS. — Synon . Fr, Tumeursi Ger. 
Gesckwuiste 

Definition. — In the broadest sense of the word, 
a tumour signifies a sweUingy and must therefore 
include conditions so far apart as a phantom-tumour, 
a hypertrophied muscle, an abscess, a hernia, or a 
cancer , but in its more restricted sense its applica- 
tion IS confined to a swelling caused by some form of 
now-growth 

Classification. — The separation of new- 
growths into benign and malignant, though very 
useful as an approximate clinical distinction, is not 
admissible in a scientific discussion Noi^ again is 
one that is founded upon the seat or shape of the 
tumour suihcientiy accurate for the purpose This 
arrangement would involve such antiquated terms 
as parenchymatous or superficial, nodules, infiltra- 
tions, fungus growths, &c. The true classification 
must depend upon the actual structure, that is, the 
microscopical characters of the growth. Such a 
classification is the following : — 

A. Tumoura oompoaed of a normal tla- 
aua of the adult human body, or of euoh a 
Uaeue very slightly modif)ed.~(x) Fibroma, 
hard and soft, including Cheloid; (2) Lij^a; 
(3) Chondroma ; (4) Osteoma ; ($) Papilloma 
(warts and corns) ; (6) Adenoma ; (7) Lymphade- 
noma , (8) True Myoma, including Myo-fibroma j 
(9) True Neuroma; (10) Angioma; and (ii) 
Lymphangioma. 
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B. Tumou re consisting of some modlUoa* 
tion of embryonic oonnectfve tissue, that is, 
the Sarcomata — (i) Round-celled sarcoma, include 
ing Ghotna ; (2) Oval-celled sarcoma ; (5) Spindle- 
celled sarcoma, large and small ; (4) Mvedax sar* 
coma; (5) Mixed sarcoma ; (6) Myxoid sarcotna^ 
(7) Myxoma; (8) Osteo- sarcoma ; (9) Chondro* 
sarcoma; (lo) Melanotic sarcoma; and (ii> 
Psammoma 

C. Tumours consisting of a modifloatlon 
of epidermic, epithelial, and secreting- 
gland structures. — These forms of new-growtb 
are descnbed m special articles. See Cancer ; and 
Rodent Ulcer 

D Tumours consisting of an Inflam* 
matory growth. — (i) Simple, — Granulation* 
tumours, Osteophytes, &c. (2) Depend* 

ing on the presence of syphilis, tuberculosis, leprosy, 
glanders, actinomycosis, and conditions due to other 
parasitic organisms. 

The infiammatory tumours included under this 
class do not come strictly within the scope of the 
present discussion ; its vanous sub-divisions must 
be sought under the descnption of the diseases 
which give nse to them, in the several articles 
bearing their respective names 

E Cysts. — This division is also dealt with in a 
separate article. See Cysts. 

A. Tumours composed of a normal tissue 
of the adult human body. — In this class are 
included representatives of each of the primary 
tissues of the adult body. The members of it, 
therefore, differ widely in structure and appearance \ 
but they are distinguished from those of the second 
and third classes by one important feature, namely, 
that, though often multiple, they show httle or no 
tendency to return after complete removal~~that is, 
thev are essentially benignant. To this may be 
adoed another lesscharactenstic distinction, namely, 
that they have but little tendency to ulcerate ; a^ 
that, as a result, if they mterfere with hie at all, it 
IS by pressure on important organs, or in such an. 
accidental way as by the bleeding which may result 
from a uterine fibroid, rather tl^ by the produc- 
tion of direct constitutional disturbance. 

I. FIbromatfu— Definition — Tumours con- 
sisting simply of fibrous tissue or some modificaboa 
of it. 

Varieties, Clinical Characters, and* 
Microscopical Appearances —Fibromata may 
be divided into soft and hard fibromata, 

(a) Soft fibrous tumours — The soft fibromata are 
simple masses of connective bssue, occurring m the 
submucous or subcutaneous structures, and generally, 
but not always, more or less pedunculated* In 
many cases there are overgrown papillae on the 
surface ; and overgrown and distorts gtanda of 
the skin or mucous membrane are often entangled 
among the meshes of the tumour The suicntaneims 
vanety occurs in all parts of the bod^, bat is per* 
haps most common in the labia minora and the 
lower limbs; and to it the name of $nMtseum 
fibrosum has been api^ied. These tomoars often 
contain a considerable amoiuit of fat, and thus 
approach the lipomata. They often appear oede- 
matous; and may undmm cakareons or other 
forms of degeneration. The submmcom variety 
eludes the sunple polypi of the nose. In these the 
fibrous tisbie is soroewhat modified ; the ordftna^ 
connective-tissue eells, oval, oat-shaped, or bfanebe^ 
being embedded In a more or lesscopim geittmink 
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(? mucous) matrix. Such tumours are nearly re- 
lated, on the one hand, to the myxomata, and are 
covered by a mucous membrane corresponding to 
the region in which they occur— ciliated, for 
example, in the nose (Plate XIX.}, and columnar 
in the intestine. On the other hand, they often 
contain in their interior the characteristic glands of 
the part they affect, and thus approximate to the 
adenomata. To the naked eye they have a 
gelatipous appearance. 

(<>) J/ard jfldrpus tumours , — These tumours are 
made up of pure fibrous tissue, but it is very diffi- 
cult to araw the line between them and some forms 
of sarcoma. They are firm, usually encapsuled, 
and often pedunculated. To the naked eye a sec- 
tion is white or pinkish, and presents an appearance 
as if its component parts were arrangea concen- 
trically round a number of points. This appear- 
ance is more marked on microscopical examination, 
which, while it shows this concentric arrangement 
in bundles that have been cut across, exhibits others 
which have been divided longitudinally {see Plate 
XIX.). Hard fibromata occur in many situations : 
in the subcutaneous tissue, including among others 
the cheloid tumours, the fibrous tumours of the 
pinna, which are sometimes caused by the piercing 
of the ears for earrings, or may result from the 
hsematomata not infrequently met with in idiots, 
and some, at least, of that peculiar class of tumours 
called ‘ the painful subcutaneous tubercle * ; in sub- 
mucous tissues, including many of the naso-pharyn- 
geal polypi ; in connection with the periosteum, 
incluaing the fibrous epulis, which probably often 
starts as a myeloid, the so-called fibrous tumours of 
bone, and, according to some authorities, though 
this is doubtful, some kinds of subungual exostosis ; 
in nerves, including the common neuromata, and 
bulbous nerves in a stump ; and in the intermuscular 
planes. They are liable to various forms of de- 
generation ; they often calcify ; and those in con- 
nection with the periosteum may undergo ossifica- 
tion. Some fibrous tumours cause serious danger 
to life from the position they occupy ; it will be 
enough to cite the cases of naso-pharyngeal polypi, 
and polypi of the uterus. 

Treatment. — Fibromata can only be treated, 
if interference of any kind be necessary, by com- 
plete removal, the nature of the operation depend- 
ing upon the position of the growtn. If completely 
removed, except in the case of cheloid tumours, 
they have no tendency to recurrence. 

2. Lipoma.— Definition. — A tumour com- 
posed of normal adipose tissue. 

Varieties and Clinical Characters. — 
Occasionally more or less extensive local hyper- 
trophies of the subcutaneous fetty layer occur. To 
these the name * diffuse lipoma ’ is applied. They 
occur usually in those who are addicted to alcohol, 
and especially those who take freely of malt liquors. 
The circumscribed lipoma is a well defined tumour, 
made up of a larger or smaller number of overgrown 
fat-lobules. These are sometimes of enormous sise, 
so that only two or three are found in a tumour of 
considerable ffimensions. The skin presents a 
very characteristic dimpling, when moved to and 
firo over such a subcutaneous fatty tumour. The 
supCTficial paru of the mass may generally be 
easily separated firom the surrounding structures 
during an t^ration for iu removal ; but the deeper 
parts, often consisting of smaller lobules, ai^ 
generally containing a vessel of some magnitude, 


require more careful enucleation. Fatty tumours 
are met with in all parts of the body in wWch 
adipose tissue is normally developed. The writer 
once met with a fatty tumour inside the spinal 
column. They may occur congenitally, but are 
more common in middle and advanced life. They 
are often multiple, and are apparently in some 
cases developed as the result of pressure ; and 
sometimes they are remarkably symmetrical. They 
involve no danger to life, but are often very painful, 
as the result of pressure upon cutaneous nerves. 
Microscopically, the structure is that of ordinary 
adipose tissue. 

Treatment. — Though fatty tumours are said to 
shift their position, and sometimes to diminish in 
size spontaneously, they are not to be dispersed by 
internal remedies or external applications. If 
necessary, they must be removed by the knife, an 
operation which, as already mentioned, is usually 
easy in the case of the circumscribed variety. The 
removal of diffuse lipomata is difficult, and haemor- 
rhage is free. It is said that if they result from 
beer-drinking they will diminish if the habit be dis- 
continued, It is to be observed that recurrence may 
take place unless they be completely removed. 

3. Chondromata. — Definition. — Tumours 
made up altogether, or in great measure, of car- 
tilage. 

Varieties, Course, and Clinical Charac- 
ters.— Cartilage-tumours may be divided into 
those which grow in connection with a bone ; and 
those which are developed in the soft parts. 

Cartilaginous tumours growing in connection 
with bone , — These may be again subdivided into 
those which grow from the surface of the bone— 
ecchondromata j and those which grow from the 
inXtnor—'enchondromata, The latter are the sim- 
plest form of cartilage-tumours ; they commence 
usually during the period of adolescence, and affect 
by preference the fingers and toes, but are occa- 
sionally found elsewhere ; they are almost always 
multiple, but never show a malignant tendency; 
they may reach a very considerable size ; and they 
are sometimes coated with a thin layer of bony 
tissue. The ecchondromata are developed, as a 
rule, during a later period of life ; are found in con- 
nection with any of the bones of the body ; and 
often attain an enormous size, as, for example, in 
the pelvis. Some of these tumours, to which Vir- 
chow has given the name of osteoid chondroma^ 
such as are occasionally found forming elongated 
swellings in the shaft of a long bone, present a high 
degree of malignancy, recurring as such in distant 
parts of the Ixwy. 

Cartilaginous tumours of the soft parts , — These 
tumours occur principally in connection with cer- 
tain glands, and especially in the neighbourhood of 
the parotid, and in the testicle. It has been sug> 
gested that they may originate from some remains 
of foetal structures. Rarer situations for such 
tumours are the submaxillary gland, the breast, the 
ovary, the lachrymal gland, the kidney, .and, it is 
said, the lung. These tumours are comparatively 
seldom pure, but are usually mixed with myxoma- 
tous, adenoid, or sarcomatous structure ; the degree 
of such admixture determining in ^eat part the 
benignity or malignancy of the growtn, 

An account of the so-called ossifying chondro^ 
mata is given under heading 4. 

Naked-Eye Appearances. ~ Cartilaginous 
tumours vary very much in density ; the hardest 
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contain fibrous tissue, and are, in fact, fibro-carti- 
laginous growths ; the softest are very soft, and are 
very closely related to the myxomata ; indeed, it 
may be held that many myxomata are merely 
varieties of chondroma. Some chondromata soften, 
either in many parts or in the centre, giving nse to 
one or more cysts m the interior ; the bursting of 
such may lead to a permanent sinus. Other forms 
of degeneration are not uncommon, and especially 
calci&ation. True ossification is not rare. 

Microscop ICAI. Characters. — Microscopically 
the structure often difiers widely in different speci- 
mens of chondroma, and in different parts ot the 
same tumour ; the matrix may be hyaline or fibrous; 
and the cells round, irregular, stellate, or much- 
branched (Plate XIX.) It will easily be under- 
stood that with a soft hyaline matrix and much- 
branched cells, the appearance of myxoma is very 
closely simulated. 

Treatment. — Bearing m mind the great variety 
of these tumours, it uill be seen that it is impossible 
to sum up the treatment of them in a few words. 
The simple enchondromata of the fingers should 
only be removed to cure deformity or similar in- 
convenience. As a rule, other forms should be re- 
moved as early as possible ; but many chondromata 
spring from regions which are altogether beyond 
the reach of the surgeon’s knife 
4 Osteomata. — Definition. — Tumours 
composed of bone 

Varieties — If the inflammatory exostoses be 
excluded, such as those which are found round a 
joint affected with chronic rheumatoid arthritis, or 
those which depend upon the ossification of a node, 
or of inflammatory products m the external audi- 
tory meatus, we may divide this class of tumours as 
follows , — 

(a) Osteomata developed as such on the exterior 
of a bone, including the ivory exostosis— 
exostoses. 

{b) Osteomata developed as such in the interior 
of a bone — enostoses 

{c) Pedunculated exostoses 
\d) Osseous tumours of the soft parts 
\e) Osseous tumours produced by the ossification 
of other kinds of new -growths, 

(f) And lastly (though not strictly under the 
same category) the odontomata 

{a) Periosteal exostoses — These are irregular 
bony tumours, appearing usually in adult hfe ; they 
are directly continuous with the bone from which 
they spring ; and are composed sometimes of can- 
cellous structure, with a thin coating of compact 
tissue, but much more frequently of denser matenal. 
They most often affect the bones of the face, where 
they produce horrible and distressing deformities ; 
but are also found on the skull, in the meatus of the 
ear, or, more rarely, on the long bones. From the 
importance of the neighbounng structures it is, in 
most cases, impossible to remove them, but where 
It is possible and advisable, as for example in the 
ear, they should be removed with the gouge and 
hammer, or by means of a drill. Some of these 
tumours ate of extreme density, and have hence 
been called ivory exostoses \ these, when they affect 
the upper jaw, their commonest seat, must be dis- 
tinguished from the odontomata, to be presently 
described. 

{b) Snostoses^'—Znostos^ need only be men- 
tioned in order to point out their extreme rarity ; 
but it may be lemarked that many of the iak- 


described series of tumours probably sprinff ftom 
the diplod of the cranial bones, and mmla thus, 
perhaps, more properly be included under this 
heading. Certam bony enlargements, the pathdogy 
of whi^ is not understood, such as LeontiasisOssea, 
must be mentioned here. These may result in great 
disfiguration, and from pressure on nerves cause 
great pain. Extensive surgical operations are some- 
times undertaken for their removaL 
, (c) Pedunculated exostoses, — The pedunculated 
exostosis, or ossifying chondroma, is a subpenosteal 
chondroma, with a tendency to ossification, de- 
veloped in young people, near the junction of an 
epiphysis with a aiaphysis. They are common in 
the subjects of nckets. 

Pedunculated exostoses approach the spherical 
shape, but are sometimes irre^lar or flattish, and 
often tuberculated. The peduncle varies in its rela- 
tive size, the growth being often nearly sessile. On 
section the tumour shows a layer of penosteum 
superficially; beneath this is a layer of cartilage, 
sometimes thick, sometimes almost imperceptible. 
The deeper part of the cartilaginous layer is cala- 
fied, and looks like imperfectly formed bone. The 
centre of the tumour consists of true bone, with 
Haversian systems complete, and is directly con 
tmuous with the tissue of the bone itself. The can- 
celli are sometimes dilated so as to form actual cysts 
containing clear fluid. In adult hfe the layer of 
cartilage may disappear ; the tumours always cease 
to grow. 

The microscopical appearance answers exactly to 
the structure wnich is apparent to the naked ^e 
(Plate XIX.). 

These tumours occur most often near the ends of 
the long bones, but may be found elsewhere ; on 
the scapula, for example. They are often multiple 
and symmetrical, and if multiple are frequently 
hereditary. In certain situations, as, for instance, 
on the inner side of the knees, they may cause much 
inconvenience, from the pain produced bv pressure 
as in riding, or from the catching and sudden slip- 
ping over the tumour of tendons or other fibrous 
structures in the neighbourhood. For this reason, 
or from their size, they may require removal. This 
may be done freely if antiseptic precautions be 
adopted ; otherwise the opening of the cancellous 
structure of the bone, and the danger of wounding 
the contiguous joint, may perhaps mvolve greater 
risk than the amount of inconvenience entailed by 
the tumour would justify. They have sometimes 
been either purposely or accidentally separated fipom 
their attachment by a blow, without inflicting a 
wound on the soft parts at all Unless the whole 
cartilage-layer be removed, recurrence will probably 
happen, as growth of the tumour takes pla(% by in- 
crease of this layer only, the process of calmficatioD 
and subsequent ossification being secondary, and,, so 
to speak, accidental 

(d) Osseous tumours of the ^ -These 

osteomata are also uncommon. Tbey Inctnde sudi 
conditions as the following : tumoius8iMitigin»ftom 
the jpenosteum, but not actually umted to Uie bone ; 
ossi^ing chondromata not connected with the bone ; 
detached exostoses; ossification tidcing (dace in 
muscles or tendons, such as that which is occasionally 
met with in the adductor longus ; and perhaps some 
other varieties of greater rarity. 

{e) Osseous hmoms produced by the ossipkatim^ 
other kinds of neUhgrowths,'-^T^»sie are aeeoii/- 
darily, and mtsk tmy partially, worthy ei the nauMi 
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of osteomata ; they are the sesttlt of a process of 
ossification taking i^e in tumours of a different 
nature originally, such as fibromata or sarcomata. 
It must be remembered that, while calcification of 
new-growths is a common form of degeneration, the 
occunence of true ossification is very rare. 

(/) Odontomata* — Odontomata are tumours com- 
posed of one or more of the constituents of the teeth, 
and they may be classified accordingly: l. Epi- 
thelial odontomes, arising from the enamel-organ 
and forming encapsuled, multilocular cystic tumours, 
usually in the lower jaw. 2. Follicular odontomes 
or dentigerous C3rets {see article Cysts). 3. Fibrous 
odontomes, uncommon tumours developed from the 
tooth-sac, 4. Caementomata, including exostoses 
from the fangs, which are common, usually small, 
and often extend from one tooth to another ; and 
also a rarer form of tumour, consisting of larger 
masses of csementum in which teeth are embedded. 
5. Compound follicular odontomes, resulting from 
irr^ular ossification of the capsule and containing 
numerous small fragments of coementum, dentine, or 
small ill-shaped teeth, embedded in fibrous tissue. 
€. Radicular odontomes composed of caementum 
and dentine, and growing from the root. 7. Com- 
posite odontomes, which are masses of caementum, 
dentine, and enamel indiscriminately arranged and 
forming tumours in the substance of the jaws, usually 
the lower, or occupying the antrum of Highmore. 
Many of these odontomata are of great rarity. This 
arrangement is borrowed from Mr. J. Bland-Sutton. 
They are only found in connection with the jaws. 
See Teeth, Diseases of. 

5p Papillomata. — Definition. — Papillary 
and villous over-growths, whether occurring on 
mucous membrane, skin, or serous membrane, which 
do not present malignant characters. 

Varieties and Symptoms.— Mucous papillo- 
mata are found on the lips, tongue, and soft palate, 
and in the larynx ; in the intestines, esMcially at 
the lower part j round the anus (condylomata) ; 
in the bladckr (the simple villous tumour) ; on the 
conjunctiva ; and at the orifice of the female meatus 
urinarius. Epidermic papillomata include warts and 
corns, and may occur on any part of the skin ; those 
about the external genitals may reach an enormous 
size, and are frequently the result of gonorrhoea. 
The serous and synovial papillomata are more rare ; 
under this class must be named the Pacchionian 
bodies, and the enlarged synovial fringes which are 
often the commencements of loose bodies in joints. 
Many papillomata are of syphilitic origin; others 
may be caused by local irritation, as, for instance, 
the cadaveric wart, in which the papillary growth is 
accompanied by inflammation and suppuration be- 
neath the skin, due in most cases, if not in all, to 
the presence of the tubercle-bacillus. 

Nakbd-Eyb Appearances. — The nak^-eye 
ap^rances vaiy very much with the locality in 
which the growtns arc developed ; but they present 
this character in common, that they are obviously 
composed of the papillae or villi of the port from 
which they grow, tlmugh -these may be of much 
more than the natural size. Those springing firom 
mucous and serous membranes are soft, and usually 
moist on the sor&ce ; while epidermic papillomata 
are dry and hard. 

Microscopical Characters.— •Microsoc^cally 
papiUomola are made up of conaective tissue con- 
toil^ numerous vessels, covered by the duuac- 
tensde^theUum or epidermis of the part (Plate IV. 


p. 244). The arrangement of the connective tissue 
and epithelial elements is a close imitation of that 
of the normal tissues from which they grow. The 
microscopical structure of the benign polypus of the 
intestine (fig. 4, Plate IV, p. 244) is hardly to be 
distinguished from that of many malignant growths 
in this situation. See Cancer. 

Treatment. — If affecting the larynx or bladder, 
papillomata may give rise to distressing and dan- 
g^erous symptoms, and may necessitate severe opera- 
tions for their extirpation. Those which occur on 
accessible parts are generally removed without any 
risk, excepX such as arises from their great vascu- 
larity ; and show, as a rule, but little tendency to 
recur after complete removal. The common wart, 
however, often gives great trouble. Various caustics 
may be used, such as the acid nitrate of mercury, 
fuming nitric acid, caustic potash, glacial acetic acid, 
or nitrate of silver ; salicylic acid is also often ex- 
tremely useful ; but while these remedies are some- 
times efficacious, the warts will often recur with the 
greatest possible obstinacy. At the same time it 
must be remembered that they frequently show a 
most capricious tendency to spontaneous cure ; the 
surgeon will sometimes be mortified at finding that 
while his energies have been devoted with but 
partial success to the cure of one or two out of an 
extensive crop of these growths, the remainder 
have, in the meantime, spontaneously disappeared. 
The cadaveric or dissecting-room wart is best treated 
by excision, for it must be regarded as a local 
tubercular lesion which may lead to general infec- 
tion. The best local treatment for condylomata and 
gonorrhoeal warts is the application of some desic- 
cating powder, such as dried alum. It is well to 
remember that warts which remain a long time un- 
cured are apt to become epitheliomatous ; and not 
only so, but that any chronic irritation, whether 
from the application of insufficient methods of cure 
or other causes, is likely to lead to the same 
result. 

6. Adenomata.— Definition.— An ill-defined 
group of tumours, a typical member of which is 
essentially non -malignant, and is made up of tissue 
exactly resembling that of the gland from which it 
springs ; but the departures from the ordinary type 
are so many and so varied, and, at times, so inde- 
finite, that it becomes impossible to draw a clear 
line between the adenomata and the carcinomata, 
or indeed between the adenomata and the sarco- 
mata. 

{a) Adenoma of the Sweat-Glands . — This class is 
said to include some non-ulcerating cutaneous 
tumours (the tubular cpitheliomata of some authors) } 
and some ulcerating ones — the cancroids or rodent 
ulcers have been erroneously placed under this 
heading. See Rodent Ulcer. 

{b) Adenoma of the Sebaceous glands. — This is a 
rare tumour, growing on different parts of the skin. 

Though not strictiy a tumour, that local hyper- 
trophy of the skin o*" the nose, to which the popular 
name of * grog-blossom * has been given, must be 
mentioned here. This forms a nodular purplish 
tumour, CTowing from the end of the nose, and 
often reading an enormous size. When cut into, 
k bleeds fieel3ti and exudes from innumerable 
cavities in its interior an inspissated sebaceous secre- 
tion. Microscopically it is seen that the connective 
tissue and the vessels are hypertrophied, as well as 
the sebaceous glands. The treatment consists in 
removal by the knife ; and cicatrisation generally 
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occurs with wonderful rapidity. Recurrence is not 
uncommon. 

(c) Adtnoma of the Mucous Glands,— -ViAtt this 
heading might be included some of the simple polypi 
of the nose {see Fibromata) The best repre- 
sentative) however, is the simple polypus of the 
rectum. This is a sessile or pedunculate roundish 
tumour, occurring mostly in children and young 
subjects. It bleeds freely from the surface, and is 
often the cause of painful and somewhat trouble- 
some symptoms, among which prolapsus am is the 
most common Microscopically it consists of tissue 
closely resembling that of the mucous membrane of 
the rectum, but the hypertrophied follicles are often 
embedded in a tissue very similar to that which 
forms the basis of the mucous polypus of the nose 
(Plate IV p 244) The treatment is by removal 
either with the knife or ligature, or some form of 
snare or ^raseur Recurrence does not, as a rule, 
take place. 

As IS stated in the article Cancer, and as is 
shown on Plate IV , it is often almost impossible to 
distinguish, by their microscopical appearances, the 
simple adenomata of the large intestine from the 
malignant growths affecting the same structures The 
same observation applies to many tumours of the 
jaws, such as that in Plate IV , which, though classed 
among the adenomata, often exhibit a high degree 
of malignancy. 

{d) Adenoma of the Breast , — The most typical 
adenoma of the breast is a rounded tumour of 
moderate size, occurring often at the margin of the 
gland and frequently near the axillary border, com- 
pletely encapsuled, and consisting of tissue which 
hardly differs from ordinary mammary structure 
(Plate IV ) It occurs usually in young women, 
often during the child-bearing period It shows no 
tendency to recur after removal A large number 
of adenomata of the breast do not, however, agree 
with this descnption, either as r^ards position or 
structure. In structure departure may take place 
from the normal type in two directions by an ex- 
cessive or abnormal development either (i)of the 
epithelial or (2) of the connective- tissue elements. 
In the former case the tumour, in proporUon to its 
abnormality, approaches the cancers j in the latter 
it assumes more and more closely the characters of 
the sarcomata Thus we find some of the softer 
adenomata, as shown in Plate IV., exhibiting a ten- 
dency to recur after removal, in the same way as a 
carcinoma, and with an almost equal degree of 
malignancy ; while others, presenting characters like 
those of Plate IV., may follow the same course as 
a sarcoma, both as regards the manner of involving 
surrounding tissues and the way in which they recur 
in the viscera These latter are called adem-sarco’ 
meUa^ and often attain an enormous size. If the 
stroma of one of these tumours be in large amount, 
and fibrous or myxomatous, the names of fihro* 
adenoma and myxo-adonoma may be applied Ade- 
nomata often contain cysts, and these cysts not 
infrequently intracystic growths They must be 
treats by removal of the growth. 

The reader must be content with the foregoing 
approximate description of this important class of 
tumours, the varieties in the nomenclature of which 
are equal to the number of the authors who have 
wntten on the subject. The writer believes that 
much unnecessary confusion has been caused by 
tbijs multi|>lication of nameS) for a detailedi account 
of which spedai works must be consulted, as their 


*759 

discussion would lead far beyond the limits of the 
present article. 

{e) Other forms op Adenoma,— ‘Among other 
rarer forms of adenoma, bearing a more Or lese 
close relationship to the glands from which they 
spring, may be enumerated the following . Adeno- 
mata of the testicle or ovar^, of the salivary and 
lachrymal glands, and of the liver, and some tumours 
of the thyroid Many of the symmetneal enlarge- 
ments of the thyroid, however, are simply hyper- 
trophies of the gland itself, and should therefore be 
classed with simple hypertrophy of the breast and 
ordinary enlarged prostate, rather than with the 
tumours now under discussion. It should be noted 
that many of the less typical adenomata, especially 
those of the salivary glands and of the testicle, fre- 
quently are found in combination with other hetero- 
plastic growths such as chondroma, myxoma, or 
some form of sarcoma 

7 Lymphadenoma. — Under certam circum- 
stances, for an account of which the reader 13 
referred to the article Lymphadenoma, the 
lymphatic glands throughout the body become en- 
larged, forming tumours, often of enormous size 

8 Myoma —Definition —A tumour com- 
posed of muscular tissue 

With certain very rare exceptions, the only form 
of muscle-tissue occurring as an mtegral part of a 
tumour IS the unstnped variety ; and almost the 
only position in which this is found is in the so- 
called ‘fibroma* (myoma) of the uterus. This 
growth consists of a mixture of fibrous tissue with 
plain muscular fibres in varying amoimt, usually 
exhibiting the concentric arrangement of its ele- 
ments, which was desenbed as characteristic of 
fibromata generally Fibromata of the utcras may 
form pedunculatea tumours on the external or in- 
ternal surface of the uterus, or they may not extend 
beyond the uterine wall They give nse to a 
variety of special symptoms, and require special 
mclhcMs of treatment, which it is beyond the scope 
of this article to discuss Su Uterus, Diseases of. 

Sinped muscular fibre has been found m a few 
cases of congenital tumour of the kidneys ; and the 
wnter has also seen it in a fatty tumour growing 
inside the spinal canal 

9. Neuromata. — Definition. — Tumours 
composed essentially of any form of nerve tissue. 

The majority of neuromata are really fibromata, 
that IS, fibrous tumours developed among and around 
the fibres of the nerve from which they spnng. 
The idiopathic forms are sometimes single, but 
generally multiple, of small size, very hard, and 
affecting usually the branches of a pa^cular cuta- 
neous nerve The amount of pain and tenderness 
caused by these growths vanes very much, but is 
sometimes excessive A clinical feature of some tise 
in diagnosis is the fact that they usually move readily 
in the lateral, but very imperfectly in the vertical 
direction. What may be called traumatic neuro- 
mata are fibromata contaming tortuous outgrowths 
of the nerve-fibres developed at the end oTiraivided 
nerve in a stump. These often cause excessive 
pain and peculiar reflex phenomena ; while they 
show a remarkable tendency to recur after removal. 
Neuromata on the craimd nerves are rare ; they 
may cause serious and characteristic symptoms. 
Still rarer are the true neuromata of the brain 
and spinal column, and those occasionsd^ met 
with m connection with the nerves or ganglia of 
die sympathetic. 
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It must not be forgotten that less simple tumonra 
not infrequently affect nerves, such as the various 
forms of sarcoma, or myxoma. No spmal descrip- 
tion of these growths in this situation is, however, 
required. 

10. Angioma. — Synon. : Telangeiectasis. 

Definition. — A tumour composed of blood- 
vessels. 

Angiomata divide themselves naturally^ into those 
in which the capillary element predominates ; and 
those which are chiefly made up of ccmemous tissue. 

{a) Capillary angiomata, — DESCRIPTION. — 
These are the navif which, while they sometimes 
form tumours of some magnitude, often, as in the 
case of so-called * claret-cheek,* involve no increase 
in the size of the affected part. Naevi are nearly 
always congenital, hence the term ‘mother’s mark.’ 
They may be subdivided into cutaneous and sub- 
cutaneous naevi. The former are of a more or less 
bright red colour, and affect only the cutaneous 
structures or mucous membrane ; the latter, as seen 
through the skin, in cases where this remains un- 
affected, have a purplish tint, and may involve any 
of the deeper structures of the body. They are 
usually as circumscribed as fatty tumours, and very 
commonly involve the skin. Naevi often grow with 
extreme rapidity, and though they involve no danger 
to life (except in such rare conditions as when 
serious or fatal haemorrhage occurs from a naevus of 
the pelvis of the kidney or of the rectum), they 
may cause serious inconvenience and great dis- 
figurement. Sometimes, however, they exhibit a 
tendency to spontaneous disappearance, and often 
they remain permanently stationary. They are 
liable to various forms of degeneration, notably the 
cystic, and the ulcerative or suppurative. 

Microscopically a naevus is composed of large 
capillaries, among which are seen arterial and 
venous trunks of larger size. Between the vessels 
is found connective tissue or fat, and sometimes the 
special constituents of the skin, such as sweat-glands 
or sebaceous glands. The neevus-element enters 
rather largely into the composition of some other 
tumours, and notably of congenital moles {benign 
melanoses). 

Treatment. — Inflammation of a naevus gene- 
rally leads to spontaneous cure ; nature thus sug- 
gesting one of the best methods of treatment at the 
disposal of the surgeon, namely, the injection of 
the tumour with some suitable irritant, such as 
carbolic acid. In adopting this line of treatment, 
it must be remembered that a danger exists of the 
irritating fluid entering a larger vessel, and by paiss- 
ing to the heart and setting up coagulation there 
causing insist death ; this may be ^rded against 
by the application of a temporary li^ture. Other 
recognisea and useful plans of treatment are the 
following: electrolysis, puncture with the actual 
cautery, and complete excision of the mass. The 
last in available situations affords the most speedy 
cure, and often leaves the least conspicuous scar. 
Resort is now seldom had to the ligature or treat- 
ment by pressure or the application of caustics. 

(^) Cavernous angiomata, — Description. — 
Those angiomata which are made up of larger 
ves^ls, and which arc hence called the cavernous 
angiomata, from their resemblance in structure tb 
erectile tissue, consist of cavernous spaces, com- 
inunic^ng by smaller or larger vessels, and sepa- 
rated by trabeculse of greater or less thickness and 
substance. These are the pulsating navi^ and' 


perhaps some of the so-calfod aneurysms by ana- 
stomosis. They are of a more dusky colour than 
simple nsevi, and ofben present a distinct thrill or 
bruit, which is perceptible both to the patient and 
to the surgeon. They are sometimes encapsuled, 
sometimes diffused ; and in the latter case show an 
almost malignant tendency to involve neighbouring 
structures. The pulsation is often a most distress- 
ing symptom to the patient, if the tumour be found 
occupying such positions as the pinna of the ear or 
the mt of the orbit, both of which situations are not 
at all uncommon for the occurrence of the disease. 
Microscopically a cavernous angioma presents fibrous 
trabeculce, lined with the characteristic vascular 
endothelium, and in parts perhaps separated by 
layers of areolar or any other tissue which the 
tumour may happen to involve. 

Treatment. — The treatment must be pursued 
on the same lines as that for the simple forms of 
naevus. It should, however, be undertaken with 
caution ; for injection is a much more dangerous 
proceeding on account of the large size of the 
vessels, and excision is apt to be accompanied with 
serious haemorrhage, because of the enlargement of 
the vessels in the neighbourhood. 

II. Lymphangloma.—DEFiNiTiON.— -A rare 
kind of tumour, which may briefly be described as 
a cavernous angioma made up of lymphatic vessels. 

To this class belong some curious and uncqrnmon 
flat pinkish elevations of the skin, characterised by 
the presence of minute vessels containing clear 
fluid, and particularly prone to eiiysipelatous in- 
flammation. It also in all probability includes the 
cystic hygromata occasionally met with congenitally. 
See Cystic Lymphangioma. 

B. Sarcomata. —Definition.— It is to be 
regretted that the term ‘sarcoma* has not been 
allowed to slip out of patholc^cal terminology. 
From the days of Galen almost to our own time it 
has served, in the hands of different authors, to 
designate different classes of tumours, sometimes of 
the simplest, sometimes of the most malignant 
character. 'Virchow, however, has given a meaning 
to the word which is now generally recognised by 
pathologists. He includes under sarcomata those 
new-growths which, while they do not actually con- 
sist of any of the tissues of the adult body, are 
evidently built on the connective-tissue type, and 
consist of a modification of the connective tissue of 
the embryo. They are thus very closely related to 
some of the simple tumours, and indeed often 
include portions of some normal tissue, such as bone, 
cartilage, or fibrous tissue— a fact which necessitates 
the employment of complicated and confusing 
names, including osteosarcoma^ ehondro^sarcoma^ 
fibrosarcoma^ and such-like. 

Certain forms of sarcoma, especially of the round- 
celled variety, are believed to originate in the 
endothelial lining of lymphatics or capillary blood- 
vessels. To these tumours the name endothelioma 
has been applied. The subject will be referred to 
later on. 

Microscopical Characters. —Histologically, 
then, a sarcoma is made up simply of cells of the 
eontiective-tissue type, which may assume very 
various shapes and sizes in different tumours, and 
which are surrounded by a varying amount of inter- 
cellular substance. 

Clinical Characters. — Theoretically sar- 
comata should always be developed in one of the 
connective-tissue structures, and practically they are 
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not very often seen to originate in a secreting gland 
But a glandular origin is not by any means very 
uncommon, as indeed might have been expected 
when It IS remembered that ever^ gland contains a 
considerable amount of connective tissue. Sarco- 
mata present all degrees of malignancy ; but, as a 
rough rule, it may be stated that the higher the 
degree of development of the tumour, the less likely 
IS recurrence to take place after removal. In con- 
nection with this point It is interesting to note that 
each recurrence of a sarcoma often shows a more 
rudimentary structure, and at the same time a greater 
degree of malignancy. 

Dissemination does not follow the same rule that 
has been observed in the case of cancer. The lym- 
phatic glands often escape altogether, or are but 
slightly affected , while fresh tumours spnng up in 
abundance in distant parts of the body 

Sarcomata increase in size in the same way as 
cancers, but in the less malignant forms are often 
surrounded by a more or less distinct capsule. 

Varieties — i Round-celled Sarcomata , — These 
are the most rudimentary, and, as a rule, the most 
malignant of this class They are usually soft — 
sometimes very soft — seldom encapsuled, and gener- 
ally of a whitish colour Formerly they w ere classed 
among the medullary cancers They are made up 
of round cells, as the name implies, and have a 
tendency to group themselves into two classes, in 
one of which the cells are small and uniform in size 
(hg 9)» closely resembling those of granulation- 
tissue , and in the other large, sometimes very large, 
and often somewhat irregular (fig 8) The inter- 
cellular substance may be copious and homo- 
geneous, in which case the tumour approaches the 
myxomata; or smaller in amount and fibrous, 
when, if the cells are small, it may be difficult to 
separate such a sarcoma from the lymphomata To 
some of these the term lymphosarcoma has been 
applied Such tumours occur in the tonsil, or may 
start in the lymphatic glands 

Under this head must be placed the Gliomata — 
soft medullary tumours met with in the brain or in 
connection with nerves, frequently with the retina, 
and occumng commonly in children. They show 
microscopically a delicate stroma. Set p 196. 

2 Oval-celled Sarcomata , — This vanety of sar- 
coma represents the next stage in advance from the 
simplest towards a more complex structure. They 
differ, in fact, but slightly uom the round -celled 
growth, either in clinical or in microscopical cha- 
racters (fig 10), but may be looked upon as inter- 
mediate Mtween these and the spindle- celled 
sarcomata. 

3 Sptndle-celled Sarcomata — This class must 
be subdivided into the smcdl spindle^ceHedt and the 
large spindle-celled vaneties. 

The small spindle-celled sarcomata are firm, 
whitish, well-dehned tumours, which approach the 
fibromata, sometimes very closely, and which after 
complete removal show a comparatively slight 
tendency to recur. These were the recurrent 
fibroids of older wnters. Microscopically (fig. xa) 
they consist of broad interlacing bands of elongated 
cells, with but little intercellular matenal — a 
structure which does Hot differ widely from im- 
perfectly formed fibrous tissue. 

The large spindle-celled sarcomata (fig. x6) are 
softer growths, frequently suptAied wi 3 i a very 
imperfect capsule, generally pbkish on section, or 
stained in parts dark red from extravasated blood, 


and often showing cysts. They may occur in any 
fibrous structure, but are rather common in connec- 
tion with the periosteum. The malignancy of these 
growths is much greater than that of the small-celled 
class. Microscopically they consist of very large 
nucleated cells, with long tapering tails, and but 
little intercellular substance. These are the fibro- 
plastic tumours. 

4. Alveolar Examined microscopi- 

cally this rare form of tumour (fig 13) bears a 
superficial resemblance to a cancer. There is, that 
IS to say, a coarse stroma forming alveolar spaces, 
each of which contains a variable number of large, 
round, nucleated cells; each space is, however, 
£^ain subdivided by a very dehcate secondary inter- 
cellular stroma This is only demonstrable on 
pencilling out the cells, which, unlike a similar 
process applied to a cancer, is a work of consider- 
able difficulty. Alveolar sarcomata affect most com- 
monly subcutaneous tissues primarily ; they are apt 
to recur in other parts of the body, and ultimately 
in internal organs, but often run a very chronic 
course 

5 Mixed Sarcomata — Tumours are often met 
with which present a mixture of the different 
structures just described Such are convemently 
called mixed sarcomata ; and the term may with 
advantage be made to include those growths which 
contain, besides sarcoma-tissue, bone, cartilage, 
gland-tissue, &c The latter growths will necessi- 
tate the employment of such names as osteo- 
sarcoma, chondro-sarcoma, adeno-sarcoma, &c 

6. Myeloid — Synon . Giant-celled Sarcomata. — 
These tumours are best classed among the sarco- 
mata Microscopically (fig. 7) they present the 
following elements, one or other of which may 
greatly predominate fibro-plastic or spmdle-cells, 
oval or round cells, and very large nucleated cells, 
the so-called * myeloid ' or * giant * cells. These 
last are irregular or rounded masses of granular 
protoplasm, in which occur numerous clear oval 
nuclei, each containing a well-marked nucleolus. 
The amount of intercellular substance is small. In a 
fresh scraping the clear oval nuclei are set free by 
the breaking up of the giant-ceils. To the naked 
eye a section of a myeloid tumour is pink og 
yellowish, but almost always mottled with darker 
spots, the result of extravasations of blood. ^ Very 
frequently, tumours of this class present pennts of 
ossification or calcification, and not infrequently 
cysts. They are very soft, and usually yield a thick 
juice on scraping. They generalW originate m, or, 
more rarely, close to, the end of one of the long 
bones ; probably most often in the medullary cavity 
or the cancellous structure. Another frequent teat 
IS the alveolar border of the jaws, wh^ th^ form 
the myeloid epulis They occur most often in 
young people, and if the bone involved be removed 
completely or in great part, have no tenden^ to 
recur ; but, on the other hand, th^ may exhibit a 
high degree of malignancy, recurrii^ not only in 
oUier bones, but in internal organs. It is said that 
myeloid epuhdes may in time become oom|detely 
fibrous. 

7. Myxoma, — It is not easy to say whether 
myxomata should be classed sunong the sarcomata 
or among the simple tumours. On the one hand, 
the tissue of which a mjneoma is composed finds 
no representative in the adult, unless that of th^ 
vitreous body be taken as such ; but, on the other 
hand, they approach very closely some of the 

5 ^ 
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fibromata, and are nearly related to fatty tumours. 
At the same time a large number of myxomata 
appear to be actual chrondromata. It must be 
added that some modem pathologists assert that 
many myxomata are really endotheliomata. 

Microscopically (fig. 3) a myxoma presents 
elongated or roundish much-branched cells, the 
prolongations of which intercommunicate freely, 
^ese cells are embedded in a copious, homoge- 
neous, transparent matrix. The structure thus 
resembles that of foetal fat ; but, in myxomata 
developed from cartilage, each cell is contained 
in a space similar to that enclosing a cartilage- 
cell. 

Clinically these tumours are very soft and elastic, 
strictly encapsuled, gelatinous, semi-transparent on 
section, and exuding a peculiar mucous juice. 
Myxomata are not malignant; and as a rule, if 
completely removed, do not recur locally. They 
may be found in many parts of the body, but per- 
haps most frequently in the subcutaneous tissue, or 
in connection with some gland, particularly the 
parotid. Here, however, they are often mixed 
with adenoid and cartilaginous material. Not in- 
frequently myxoma-tissue is combined with that of 
an undoubted sarcoma, which nece^itates the term 
myxosarcoma. These tumours may occasionally be 
mistaken for colloid cancers. Histologically some 
of the soft enchondromata resemble them very 
closely. 

8 and 9. OsUo-Sarcoma ; and Chondro-Sarcoma , — 
These forms of sarcoma have just been referred to 
ander the head of Mixed Sarcomata. 

10. Melanotic Sarcomata . — These tumours are, 
in the experience of the writer, usually of the 
mixed round- and spindle-celled variety. Some, 
but not all, of the cells contain a brown pi^ent, 
but in very varying amount, and pigment is also 
found outside the cells (fig. 15). This gives the 
tumour a brown or blackish appearance. These 
tumours, though often completely encapsuled, show 
a high degree of maliOTan^ j but are often suc- 
ceeded l^ a mixture of white and black tumours, 

sometimes by white tumours alone. They are 
not uncommon in connection with the choroid of 
the eye, and the papillae of the skin (malignant 
mole), but have often been met with primarily 
in other ports of the body. The secondary growths 
are often found disseminated through every tissue 
of the body, forming tumours in such situations 
as the intestine, of peculiar and characteristic ap- 
pearance. Seoonda^ deposits in lymphatic glands 
are more common than is the case in other forms 
of sarcoma. It has been observed that in some 
cases of melanosis black pigment, accompanied 
by other morbid appearances, has been found in 
the blood, and also in the urine. 

1 1. Psammoma. —It is only necessary to mention 
this very rare tumour, which is found only in connec- 
tion with the membranes of the brain. It is com- 
posed of flattened cells, and is characterised by the 
peculiarity of containing brain-sand in its interior. 
It seldom or never gives rise to symptoms. See 
p. 332- 

^ Endothelioma. — It is difficult at the present 
time to write definitely on this class of tumours, 
which are supposed to arise from the lining mem- 
brane of the blood-vessels and lymphatics ; for, while 
some observers describe them as rare, others consider 
that all the simple tumours of the parotid region 
and many cancers of the breast helonrr to this cate- 


gory. Under the circumstances it seems impossible 
to attempt to describe them. The reader must be 
satisfied to know that this subject is under discus- 
sion, and to consult the most recent literature 
about it. 

Teratomata. — Mention must be made, in con- 
clusion, of a form of growth, which does not come 
within the classification here selected. This Is a 
congenital tumour not infrequently met with in the 
region of the sacrum {con^nitcil sacral tumour), 
but occasionally seen elsewhere ; often reaching a 
size almost equal to that of the infant itself. In 
structure these tumours consist of various imper- 
fectly developed foetal or mature elements of the 
body, mixed together in apparently great confusion. 
Various theories as to their causation have been 
propounded ; such, for example, as ihat they con- 
sist of an imperfect attachea foetus, or that they 
originate from Luschka’s gland ; but we have not 
sufficient data at present to express an opinion on 
this point. Attempts at their cure by removal are 
attended with great danger {see p. 1518). 

R. J. Godlee. 

TUNBRIDGE WELLS, in Kent.— Iron waters. 
See Mineral Waters. 

TUNNEL-WORM. — A synonym for the Ankylo- 
stoma duodenale. See Entozoa. 

TURQESCENCE {turgesco, I swell).— A term 
applied to a swollen condition of a part, generally 
associated with fulness of the blooa-vessels, as in 
the mucous membrane of the conjunctiva, the fauces, 
or the rectum. 

TUSSIVE {tussis, a cough).— This word is ap- 
plied to certain physical signs which are elicited by 
the act of coughing, such as tussive fremitus and 
tussive resonance. See Physical Examination. 

TYLOSIS (riJAor, callus). — Synon. : Callosity. — 
This name originally signified any hardening of the 
skin, the result of pressure, or any other cause. It 
has, however, become customary to apply the term 
to certain fairly well-defined conditions. In its 
clinical significance it may be regarded as a thicken- 
ing of the homy layer of the skin, accompanied by 
appreciable inflammatory reaction. In this category 
is included the condition known as tylosis palma et 
plantce. This disease, which appears to be in many 
cases congenital, consists in the thickening of the 
epithelium of the palms and soles, so that a firm 
parchment-like or horny layer is produced. This 
IS usually of a yellowish or brownish tint, and semi- 
translucent in appearance. On account of the 
stiffening produced, and the movements of the hand, 
cracks are liable to occur, and this may be the 
cause of much pain : the surface also may lose its 
yellowish, horny appearance, and become greyish 
or black as the result of the discolouration of epi- 
thelium, and the adhesion of dirt and foreign matter. 
The condition is usually limited to the palmar and 
plantar surfaces. 

Several of the cases reported have occurred in 
familv groups, and may be regarded as congenital. 
In other cases the disease appears in adult life, and 
is often associated with hyperidrosis. Arsenical 
keratosis in bad cases may simulate this afifecdon, 
but its papular appearance in the early stage, and 
the increase of pigmentation, which is frequent, m 
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well as other symptoms of arsenical poisoning, serve 
to distinguish the one condition from the other. 

In addition, one or two rare affections of the 
palms and soles produce thickening of the epithelium 
to a very marked extent. These are, however, 
associatea with a greater or less degree of erythema, 
which may be especially distinguished at the margins 
of the homy areas In this category come the 
Erythema keratodes of Brooke, and the Kerato- 
dermia erythematosa symmetrica, described by 
Besnier 

The term * tylosis * is loosely applied to the thicken- 
ing of the palms and soles secondary to conditions 
such as eczema, psoriasis, and lichen planus. The 
inflammatory reaction in these conditions is usually 
recc^nisable, and theidarkened, cracked, and crusty 
surface serves to distinguish them from the con- 
genital diseases, to which the name is perhaps 
more appropriately limited 

In many of these pathological states the peculiar 
thickening which is given nse to may be the result 
of imperfect development of the epithelium as the 
result of abnormal conditions of the epitrichium. 
This condition would especially account for con- 
enital cases of the disease unassociated with in- 
ammation 

Treatment — Even m congenital tylosis, and 
more especially in the irregular varieties of other 
types, much can be done by softening the epithelium 
by means of baths, or even by alkahne applications 
of soft soap or borax, and the subsequent applica- 
tion of salicylic acid This drug may be applied 
in the form of solutions, as ointments, or plasters 
The strength of these ranges from 5 to 50 per 
cent. The homy epithelium is thus remove from 
time to time, and in those cases which cannot be 
cured the skin is rendered more supple, while m 
certain cases actual cure can be brought about 

James Galloway. 

TYMPANITES (riJ^iravoF, a drum). — Synon. ; 
Fr. Tympamte\ Ger. WtndsuchL — This word 
signifies the distension of the abdomen that results 
from excessive accumulation of gas within its cavity. 
As a rule, the gas collects in the interior of the 
alimentary canal, especially the intestines ; but in 
exceptional cases it occupies the peritoneal cavity. 

^Etiology. — Tympanites is chiefly met with 
under the following circumstances i . In connection 
with certam diseases which, from their local effects, 
tend to paralyse the intestines, especially acute 
peritonitis, typhoid fever, and dysentery 2. In 
cases of intestinal obstruction from any cause, but 
particularly when this condition is acute, and 
situated low down 3. In certain low febrile 
diseases, accompanied by the * typhoid state,’ and 
tending towards a fatal issue, such as typhus fever, 
small-pox, erysipelas, and pneumonia. 4. As a 
result of perforation of the stomach or intestine. 
5. In certain cases of chronic disease of the spmal 
cord. 6. In connection with hysteria sometimes. 
In all these conditions, except where the gas escapes 
into the pentoneal cavity, the immediate cause of 
the tympanites is a more or less paralysed state of 
the walls of the intestines ; but mere is often, at 
the same time, an excessive formation of gas in 
their interior, which distends them. 

Symptoms. — The svmptoms of t3rmpanites are 
due to the mechanical effects of the gueous ac- 
cumulation. The patient is usually conscious of the 
distension of the a&lomen, and the sensation may 
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amount to extreme discomfort or actual sufferii^ 
and great distress, there being a feehng in some 
instances as if the abdomen must burst if the con- 
dition is not relieved. The mental state of the 
patient may, however, be such that he is unconscious 
of, or indifferent to, any unusual sensations l^eath- 
mg 18 often interfered with in vanous degrees, and 
the act may be very burned, with a feeling of urgent 
dyspnoea. The heart is also liable to m affected, 
and Its action more or less disturbed The secretion 
of unne may be interfered with, even almost to 
actual suppression. 

Physical Signs. — These are usually very charac- 
teristic. I. The abdomen is uniformly enlarged, 
often to an extreme degree; being of a rounded 
shape ; equal and symmetncal in every part, unless 
there happen to be a portion of bowel specially dis- 
tended, and without any tendency to undue promi 
nence in dependent parts. The skin is stretched 
more or less, but there is no protrusion of the 
umbilicus. 2 The sensations on palpation are 
those of perfect smoothness and regularity, with 
great tension or a drum -like feel. 3 Percussion 
gives a general tympanitic sound over the abdomen, 
and also brings out the drum -like sensation If, 
however, the distension is extreme, the sound be- 
comes more or less muffled and toneless Generally 
the dulness of the solid organs in the abdomen is 
partially or entirely obscured, or is displaced up- 
wards 4. Change of posture produces no alteration 
in the physical signs 5. There may be indications 
of displacement of the thoracic organs It must be 
mentioned that tympanites may associated with 
some fluid in the f^ritoneal cavity, or with other 
conditions, and the physical signs will be modified 
accordingly 

Treatment. — In the first instance, any obvious 
and immediate cause of tympanites must be removed, 
if practicable, such as mtestinal obstruction, or an 
accumulation of faeces. If the symptom calls for 
direct treatment, relief may be afforded in some 
cases by applying heat or cold, sinapisms, or tur- 
pentine stupes over the abdomen , and administering 
internally such remedies as brandy, aromatic spirit 
of ammonia, the various ethers, the volatile oils, 
camphor, musk, valerian, sumbul, galbanum, asa- 
fetiaa, or other gum-resins. Should these fiiO, 
enemata contaimng asafetida or turpentine may 
not uncommonly be used with advantage. The 
passs^e of a long tube, such as an oesophagus-tube, 
through the anus into the bowel, reaching as bi^ 
up as possible, is often very serviceable. In ex- 
treme cases It has been recommended to open the 
abdomen and make a longitudinal incision in tbe 
bowel, thus establishing an artificial anus for tbe 
time be:^. When gas accumulates in the peritoneal 
cavity, it can only be got rid of by sunpcal inter- 
ference, should such interference be otherwise in- 
dicated. Frederick T. Roberts. 

TYMPANITIC {fyntpanum, a drum) —A p^u- 
har dnim-like quality of sound eliated by percus- 
sion {see Physical Examination). The term is 
also applied to the abdomen, when it is distended 
with gas. See Tympanites. 

TYMPANUM, DiBeasos of,-^See Eae- 
Diseases of. 

TYPE-WRITER’S CRAMP, ^ See Writer’s 
Cramp ; and Occupation-Diseases. 
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TYPHLITIS (Tw^A^y, the caecum). — Inflamma* 
don of the caecum. See Appendix Vermi» 
FORMis, Inflammation of ; and Intestines, 
Diseases of. 

TYPHOID FEVER {rwpaSf stupor).— Syn ON. : 
Enteric Fever ; Pythogenic Fever ; Gastric Fever ; 
Infentile Remittent Fever; Fr. Fikfre Typkdide\ 
Fiivre Gastrique ; Dothiinentiric ; Ger. Typhus 
Abdominalis* 

Definition. —A continued fever of long dura- 
tion; usually attended by diarrhoea; and charac- 
terised by peculiar intestinal lesions, an eruption 
of small rose spots, and enlargement of the spleen. 

/Etiology. —Typhoid fever is now known to be 
due to a specific typhoid- bacillus which is repro- 
duced in the s)rstem during the fever. Its chief 
outlet is in the intestinal discharges. There is no 
evidence that it is conveyed by the breath or 
perspiration ; the bacilli, however, have been 
abundantly found in the urine. While the con- 
tagium is present in the feces and urine, it has not 
apparently always at the moment of their passage 
its full virulence, but requires for its complete 
development a certain period of time, and this is 
forwarded by some conditions, retarded or pre- 
vented by others. Exposure to sunlight and open 
air, as in flowing rivers, is inimical to the develop- 
ment of the typhoid-microbe, and probably indeed 
destroys it On the other hand, warmth, stagna- 
tion, seclusion from open air and light, accumula- 
tion and concentration of the infected discharges 
intensify the poison, and it would seem that a small 
amount of typhoid-evacuations may give rise to a 
large development of the conts^um in excretory 
matters with which they become mingled, and even 
in milk to which they may obtain access. This 
multiplication of the bacilli outside the body ex- 
plains the autumnal prevalence of typhoid fever 
observed in large towns, and the association 
pointed out by Murchison between a hot and dry 
summer and a high fever-rate in London. The 
drains not being flushed by abundant rainfall, 
sewage accumulates and sta^ates in them, and 
typhoid stools never being wanting, the speciHc 
fermentation goes on rapidly under the influence of 
the high temperature, and produces the poison in 
quantity and intensity. See^p, 1191. 

The modes in which typhoid fever is disseminated 
are various. It is not commonly transmitted 
directly from person to ^rson. Medical men, 
clergymen, and others visiting those who are 
suffering are not attacked, nurses very rarely, when 
proper precautions are observed. If, however, 
bedclothes or carpets soiled by the evacuations are 
not removed and disinfected, and still more where 
gross n^lect of cleanliness and decency is per- 
mitted, attendants will contract the disease. 

Flies may carry the bacilli from urine or feces 
or perhaps from the mouth of the patient to food 
or drink in the sick-room, and thus be the means 
of communicating the disease from person to 
person. 

The most common vehicle of the poison is drink- 
ing-water, which may be contaminated in various 
wa3rs, mostly through sewage. The water-supply 
of a town may be thus poisoned at its source, as in 
the case of a river into which drains empty them- 
selves, or a reservoir or well accidentally contami- 
nated ; or the pipes of distribution, when the supply 
is intermittent, may while empty become charged 


with sewer-gases, or may even receive sewage ; 01 
excessive rainfall may, in villages and small towns, 
wash the contents of cesspools into wells. This 
same rainfall, by flushing the sewers of well-drained 
towns, and washing away the specific poison, has 
often a contrary effect in towns and country. In 
some places the subsoil water, permeating a bed of 
gravel, is at the same time tne well-water of a 
village and a reservoir of its sewage. An imported 
case of fever will under these conditions poison 
almost the entire community. With these examples 
of wholesale dissemination of typhoid fever must be 
mentioned the so-called ‘ milk epidemics * already 
alluded to. A case of fever occurs at a farm, or 
among the employes of a dairy ; from defective 
sanitary arrangements the water used at the farm 
or dairy becomes contaminated by the excreta ; 
this is added to the milk as an adulteration, or, as 
is usually said, is used in washing out the cans, and 
in this way the poison obtains access to the milk, 
where apparently it must increase very rapidly. 
Hundreds of cases have been traced to a single 
dairy. 

The poison may lurk in various articles of food 
and drink. The cheap ices sold on barrows in the 
streets have been shown to be frequently contami- 
nated with typhoid bacilli, and even the cream 
given with strawberries at a fashionable dinner- 
party has been known to convey the poison. 
Oysters and other molluscs, again, have been 
proved by conclusive evidence to have been the 
means of disseminating typhoid fever, and an 
investigation instituted by the Public Health De- 
partment of the Local Government Board showed 
that certain oyster-beds were open to contamination 
by typhoid excreta. The bacilli, moreover, have 
been found in oysters. 

More commonly, perhaps, the occurrence of 
typhoid fever is traceable to the absence of propel 
sanitary arrangements in individual houses. Not 
to speak of cesspools and leaking drain-pipes allow- 
ing the basement to be sodden with sewage, sinks 
or water-closets may be imperfectly trapped, and 
sewer-gas diffuses through the apartments or is 
drawn into the living-rooms by fires, or is forced 
into the house by pressure in the main drains, or 
the waste-pipe of the cistern is in direct communi- 
cation witn the drains, and sewer-gpes conveyed 
by it are confined in the space undeflhe cistern-lid, 
and absorbed by the water used for drinking pur- 
poses, which conveys the poison. In connection 
with these modes of dissemination it should be 
borne in mind that well-made and close-fitting 
doors and windows may aid in compelling foul air 
to enter from the drains or subsoil, and that houses 
in elevated situations, and thus apparently well 
placed for drainage, are in greater danger from 
pessure of gases in the main drains. It is said, 
however, that the bacilli do not leave the sewage 
and the moist walls of drain-pipes, and sewer-gas 
has on examination always been found free from 
bacilli. This would seem to invalidate the ex- 
planation just given, but the fact remains that in 
some way or other defective drains and leaking 
soil-pipes ^ive rise to enteric fever. 

It is again possible that emanations from a newly 
opened drain, or cesspool, or foul privy, may com- 
municate the disease b^ atmospheric contagion — 
though this is comparatively rare— it being under- 
stood always that typhoid excreta form part of the 
contents. But a drain open to the air throughout 
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Its course, however offensive, is not so likely to give 
the disease as closed and unventilated sewers ; and 
sewage-farms, if at all well managed, are quite 
harmless 

It should be added that while, m this country 
and in Europe generally, all the evidence tends 
increasingly to confirm the dependence of typhoid 
fever on dissemination by drinking water as its 
chief mode of propagation, observations in India 
show that the part played by water here is in India 
played by dust, which conveys the poison in the 
dry state to articles of food and drink Contami- 
nated dust has apparently been one of the agencies 
in the spread of enteric fever in the recent 
campaigns in South Africa 

It is unnecessary here to discuss Pettenkofer’s 
hypothesis that the varying prevalence of typhoid 
fever is connected with the varying level of the 
subsoil water, which as it rises displaces gases 
which have become saturated with poison from the 
soil into the atmosphere It certainly does not 
apply to the facts as observed in this country 

One word must be said with regard to indivi- 
dual susceptibility to the disease, and with regard 
to predisposing causes acting on the individual 
It IS a matter of almost daily observation that some 
persons never contract typhoid fever, however 
much they may be exposed to the poison, while 
others, take it readily , and it is almost equally 
obvious that certain families are extremely suscep- 
tible, and liable to have the disease in a severe 
form It IS always a reason to apprehend a formid- 
able attack if a parent have died of the fever 
Typhoid fever may occur at any age, but it is very 
rare m advanced life It is probably more common 
in infancy than is generally supposed, as it is easily 
overlooked or confounded with common infantile 
ailments The period of life at which the disease 
is most common is during adolescence and the first 
decade of adult age Among the predisposing 
causes are mental depression or shock, over work, 
and debility, however induced A person habitu 
ally imbibing the poison may not be attacked until 
his power of resistance is impaired by some depres 
sing influence In this way a dull may appear to 
bring on the disease It is natural to suppose that 
unfavourable hygienic conditions would generate a 
predisposition, but doubt is thrown on this by the 
fact that typhoid fever dots not by any means pre- 
dominantly affect the poor The influence of 
habitual consumption of impure water, again, is not 
very clear In some instances it has appeared to 
make an epidemic severe, but, on the other hand, 
It would almost seem that the inhabitants of some 
towns, the water of which is constantly contami 
Dated, acquire an immunity from the disease 

Influenza undoubtedly acts as a predisposing 
cause of enteric fever, and apparently in a more 
direct way than simply as a debilitating influence 
Beginning with the characteristic symptoms of 
influenza, the sudden onset, the severe general 
pains, the rapid rise of temperature, and the pro 
siration, there may be a gradual development of 
symptoms belonging to typhoid fever without any 
marked fall of the temperature In other cases 
there is a distinct remission of the initial influenza 
temperature to be followed by the gradual rise 
commonly seen in enteric fever In others again 
theie IS a lirief period of convalescence before the 
typhoid fever sets in Influenza opens the door to 
enteric fever so frequently that there would seem to 
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be some such relation between these two diseases 
as between measles and pertussis 

Bacteriology (by Dr Lyre) —The Bacillus 
typhosus or Bacillus typhi abdominalis was first de- 
tected by Eberth in 1880, in sections of spleen, 
Peyer’s patches and lymphatic glands of cases of 
typhoid fever , but was isolated, cultivated and 
described by Gaffky During life the organism may 
be isolated from the faeces (from the sixth day on- 
wards) and urine (from about the twenty-first day) 
of patients suffering from enterica , but although 
one observer claims to have obtained it from the 
blood of the ‘ rose spots,* the bacillus is not present 
m the blood of the general circulation Post mor- 
tem^ the typhoid -bacillus can be demonstrated con- 
stantly m the spleen, mesenteric glands and 
Peyer’s patches , and frequently in the liver, heart, 
muscle and lungs 

Morphology — The typhoid-bacillus is a short rod 
with rounded ends, 2fi to 4^ m length, by o 4a to 
o 8/i. in breadth In artificial cultures, the bacillus 
is pleomorphic, and long thread iorms of lo^t to 20/Lt 



Fig X — T>phojd 13 'icilh in section of a swollen Peyer’f 
patch ShoNMUg the ubual appearance in stained sections. 
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are common The bacillus is extremely motile 
(although in old cultivations this character may be 
almost lost), and possesses from 12 to 20 flagella, 
arranged at the poles and also laterally Sjxire- 
formation does not take place, but central or ter- 



Fir 2 — fypnoid- Bacilli — Stained to show cilia x 2,000 
dnm From a specimen prepared m the Berlin Health 
I iborator> 

minal vacuoles may be noted in the bacilli derived 
from certain media, e g potato The bacillus 
stains with the ordinaiy anilm dyes, usually evenly 
throughout but occasionally showing polar or irie- 
gular distribution of the colour , it is decolourised 
when treated b> Gram's method 
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Biology , — The typhoid-bacillus multiplies rapidly 
under either aerobic or anai^robic conditions) and is 
readily cultivated upon artificial nutrient media, 
even those containing a fair amount of free acid. 
The temperature- limits within which growth takes 
place are lo** C. and 46° C. \ the most luxuriant 
growth occurs between 35® C. and 42® C. ; the 
thermal death-point is reached at 58® C. The 
vitality of the organism is maintained for many 
months upon artificial media. It is killed by ex- 
posure to direct sunlight for from four to eight 
hours, but resists desiccation and freezing for con- 
siderable periods. The typhoid-bacillus remains 
alive in sterilised water for about one month, but 
dies in about fourteen days in aerated water ; and 
in about the same time in ordinary unsterilis^ 
water. It has been recovered after eighteen days in 
dry garden-earth, and after forty-two days in moist 
garden-earth, but disappears after seven days in 
artificially dried soil. In sterilised sewage it also 
disappears within a few days. The admixture of 
highly diluted serum from an animal immunised 
against the Bacillus typhosus, or a patient suffering 
from typhoid fever, with a suspension of the bacilli in 
some indifferent fluid, causes the organism to be- 
come aggregated into masses or clumps, and affords 
a valuable means of differentiating the typhoid- 
l)acillus from the colon -bacillus. See Serum- 
Reactions. 

Cultural Characters . — On gelatine plate-cultiva- 
tions incubated at 20^ C. the superficial colonies 
appear at 48 to 72 hours as flat, thin, bluish, 
translucent plaques, i to 3 mm. in diameter, with 
irregular crenated edges. They increase some- 
what in size during the next few days, the central 
portion of each colony becomes slightly elevated, 
the surface granular and covered with lines and 
grooves, resembling the veining on a vine-leaf, the 
margin sloped and irregular in outline. The 
Uuish translucent tint is retained. The deep 
colonies are not characteristic, being simply small 
spherical points, with sharp regular contour, finely 
^anular surface, and yellowish in colour. The 
gelatine is not liquefied. 

A gelatine streak-cultivation shows as a delicate 
bluish translucent film, with a granular surface and 
irregular sinuous margins, spr^ing a little at the 
bottom of the tube, where the medium is most 
abundant, but closely restricted to the needle-track 
at the upper parts. In old cultivations the growth 
may become more opaque, and iridescent ; and de- 
posits of phosphate-crystals make their appearance 
10 the gelatine around and below the grovrtb. 

In gelatine ^b-culture, small lenticular colonics, 
which sometimes coalesce, appear alcmg the needle- 
tmck, while a semi-transparent filmy disc with 
scalloped edg^es develops on the surface. 

Shake-cultivations in sugar-gelatine show abun- 
dant ^owth throughout the meditun, but no gas- 
fenmaddn occurs. 

Bouillon-cultivations incubated at 37® C. show a 
uniform turbidity within 24 hours, and when shaken 
fwesent a peculiar shot-silk appearance. After a 
time some of the growth is precipitated to the 
bottom of the tube, but the supernatant fluid never 
becomes quite clear. The mtroso-indol reaction 
cannot be obtained from cultivations of the typhoid- 
bacillus. 

In agu and glycerine-agar streak-cultivations the 
growth is rapid and luxuriant, and forms a raised, 
moist, shining, greyish-white layer, which, how- 


ever, does not extend to any great distance from the 
needle-track. 

On inspissated blood-serum, the growth resembles 
that upon agar ; the medium is not liquefied. 

In litmus-milk free growth takes place resulting 
in the production of a faint though distinct acid 
reaction, but not accompanied by any clotting of the 
medium. 

Upon potatoes of acid reaction, the growth of 
the typhoid-bacillus is apparent only as a moist 
ptch, but if the reaction of the medium chances to 
oe alkaline, a moist yellowish or buff-coloured layer 
is formed. 

Pathogenesis. — The Bacillus typhosus is 
pathogenic for the ordinary laboratory animals, 
though extreme variations in virulence are observed 
in ‘ strains ’ obtained from different sources, and in 
nearly tvtty case a series of passages through the 
serous cavities of a number of animals, assisted 
perhaps at first by the simultaneous injection of 
* killed ’ cultures of the colon-bacillus or some other 
indol-producing organism, is essential for the pro- 
duction of a fixed virus. The typhoid-bacillus is 
pathogenic for the guinea-pig, the mouse, and the 
rabbit, in the order named, death from general 
septicaemia resulting after subcutaneous, intra- 
pleural, intraperitoneal or intravenous inoculation 
of a virulent culture, in from twelve hours to two 
or three days, according to the dose employed. A 
very small dose of a highly virulent culture or the 
inoculation with an attenuated virus results in 
purulent infiltration of the infected tissues, which 
either spreads extensively and leads to general in- 
fection and death, or is limited in area, producing an 
eschar, after which recovery ensues. In fatal cases, 
identical lesions are produced by all forms of in- 
oculation, and consist in sero-nbrinous or sero- 
purulent exudation into the serous cavities, varying 
in amount from a few drops to 8 or lo c.c., and 
teeming with typhoid -bacilli ; hsemorrhagic enlarge- 
ment of the spleen, which ma^ be almost black in 
colour ; injection of the intestinal vessels, with in- 
creased mucous secretion ; and tumefaction of 
Peyer’s patches ; and haemorrhagic infiltration of 
the adrenals and, to a less extent, of the kidneys. 
The bacilli can be demonstrated in these organs, 
though in progressively smaller numbers, in the 
order named. The heart-blood also contains the 
bacilli, but in very small numbers. Similar ana- 
tomical lesions are noted when death follows the 
subcutaneous injection of virulent toxins obtained 
from bouillon-cultivations of the Bacillus typhosus. 

Anatomical Characters and Pathology. - p 
Special interest attaches to the structural lesions 
wnich take place in typhoid fever, as they are 
closely associated with the symptoms, ana pe 
accountable for many of the complications which 
occur. The relation of the intestinal lesions to the 
febrile process has been differently interpreted. 
They have been considered, on the one hand, as 
the focus in which the morbid germs multiply, and 
from which the blood is infected; and, on the 
other, the primary change has been supposed to 
take place in the blood, the lesions being secondary 
to this, like the pustules in small-pox. In fatal 
cases local congestions and inflammations are met 
with in the lungs and other organs, but the special 
and characteristic lesions are those taking place in 
the intestines and mesenteric glands. The intes- 
tinal mucous membrane of the ileum generally 
presents the appearances of acute catanh ; but the 
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chief seat of the morbid changes is Fever’s patches, 
and the changes consist in a gradual mdltration of 
the glands here crowded together, followed by 
ulceration. The process is divisible into three 
su^es— of mfiltrcUion^ ulcerattoUi and separatum 
or resolution, each of which may be said, speaking 
roughly, to occupy a week. In the first, that of 
infiltration, the glands of Payer’s patches are 
swollen and distended by a leucocytic exudation. 
The entire patch is thickened and raised above the 
level of the surrounding mucous membrane ; has a 
reddish, or fawn, or grey colour, according to the 
intensity and stage of the mfiammation, and an 
irregular surface ; is firm to the touch ; and opaque 
when the intestine is held up to the light, often 
showing through the peritoneal covenng. 

The patches are attacked successively from below 
upwards ; and as they are largest and most numerous 
at the lower end of the ileum near the ileo-caecal 
valve, it IS here that the lesions are most extensive 
and most advanced 

In about a week the follicles begin to ulcerate, 
or, as It IS sometimes said, burst This marks the 
beginning of the second stage. As it progresses, 
the minute ulcerations extend and coalesce, the 
patch having first a worm-eaten appearance, and 
later becoming one large ulcer, wmch may be 
superficial or deep ; in very severe cases the patches 
slough and fall off as a whole, a deep line of demar- 
cation forming round them. At this period they 
are stained with bile, or when gangrenous are 
almost black. 

During the third week in mild cases a sort of 
resolution may occur, the infiltrated material being 
broken down and absorbed , and this change pro- 
bably takes place in patches high up in the ileum 
when in those lower down there is ulcerative 
destruction. For the most part this stage is occu- 
pied by the separation by ulceration or sloughing of 
the affected patches, and an ulcer is left of corre- 
sponding size and shape Of course, as the patches 
run longitudinally, along the aspect of the bowel 
away from the mesenteric attachment, the ulcers 
also have their long diameter in the same direction 
The superficial layer only of the mucous membrane 
may be ulcerated, or its entire thickness may be 
destroyed ; and where there has been necrosis of a 
patch as a whole, the muscular coat may be impli- 
cated, and even in some cases the peritoneal 
covenng. When the muscular fibres are laid bare, 
and especially when they are partially destroyed, 
the base of tne ulcer will have a shrwdy appear- 
ance. Large vessels may be opened, giving rise to 
hemorrhage; or perforation of the intestine may 
take place from necrosis of the serous coat, near 
the centre of the ulcer, and a perforation formed in 
this way will usually be large. 

At the end of the third week the separation of 
the diseased patches will be completea, and the 
ulcerations left begin to granulate. There is for 
some time a liability to hsmerrhage from erosion 
of vessels, and perforation may sail occur, the 
apertures now, however, being as a rule minute. 
Unless perforation has been preceded by adhesion 
to some neighbouring coil of intestme, which may 
possibly be the case at this period, the escape of 
gas and extravasaUon of liqmd fte^l matter will 
set up general peritonitis, which is almost always 
fstal. The time required for complete healing of 
the ulcers vanes. 

Besides the large ulcers formed in the patches of 
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Feyer, it is not uncommon to find small circular 
ulcerations scattered over the mucous membrane, 
and at ames minute disseminated ulcers constitute 
the predominant lesion, Peyeris patches being 
absent, or, if present, little afiected. The large 
intestme is usually healthy or nearly so, the ileo- 
csecal valve forming a sharp demarcation between 
healthy and diseased mucous membrane, but in some 
cases there are numerous small ulcerations in the 
csecum and colon. 

The changes in the mesentenc glands are secon- 
dary to those m the intestinal mucous membrane. 
The glands are enlarged, firm, pink or fawn- 
coloured, and present on section a corpuscular 
infiltration like that affecting the agminatcd glands. 
Later, they become paler and softer, and may 
gradually return to a normal condition, or may 
undergo caseation. Ulcerabons, superficial or deep, 
are not uncommonly present in the larynx. 

The spleen is almost always much enlarged, dark 
in colour, and soft. 

Granular degeneration of the gland-cdls of the 
liver and kidneys, of the muscular fibres of the 
heart, and of the voluntary muscles generally, is a 
constant morbid change It is due to the prolonged 
high temperature and the associated toxaemia, and 
IS proportionate to the seventy and duration of the 
fever ; when it reaches an advanced stage, it may be 
the cause of fatal syncope from failure of the heart. 

Symptoms — The penod of mcubation of typhoid 
fever is not definitely known. There is great 
difficulty in fixing it, as the date of exposure to the 
poison can rarely exactly ascertained, and the 
onset of the attack is usually insidious. It is 
certain, however, that the incuhabon-penod is long, 
probably in most cases from fourteen to twenty-one 
days. Cases are met with from time to time which 
suggest that the poison may reside in the system for 
an indefinite penod unbl the resistance is lowered 
by a chill, or an attack of influenza, or by great 
fatigue On the other band, instances are on record 
in which the disease appears to have come on 
immediately after exposure to powerful emanations 
from sewers which have burst, or have been opened 
on account of obstruction, but they are quite ex- 
ceptional. The incuhabon is not attended by 
marked symptoms ; sometimes the appetite fiub off, 
the tongue becomes furred, and there is headtehe 
or depression ; but, as a rule, the patient is not 
debarred from his avocabon, and there may be no 
complaint of any kind 

Invasion — The invasion is almost always In- 
sidious Occsisionally severe headache sets In 
suddenly, with depression, muscular weakness, 
general pains, and chilliness almost amoundns to 
rigor; but, as a rule, the patient at first ImIs 
simply out of sorts, loses appetite, and is indisposed 
for his usual work or for exertion of any kind. 
Epistaxis is not uncommon. The headache in- 
creases ; the prostration becomes greater ; sensa- 
tions of cold <mwn the back, altematlng^witb he^ 
and slight flushing, come on at intervsK At this 
point mediced advice is usually sought, when the 
patient, givii^ the above history, will be found to 
present the cminary indications ^ the febrile state 
—the pulse will it increased in frequency, Uie 
temperature raised, and the tongue will Mve k 
whitish or yellow coat, thick or thin in different 
cases. The bowels may be confined or relaxed ; 
the unne high-coloured and diminished in quantify 
or so far apparent^ normaL 
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In endeavouring at this early period to decide 
whether the case is one of enteric fever, the first 
thing to be done is to exclude local inflammation 
as a cause of the pyrexia. Among the positive 
indications the appearance of the patient is often a 
guide; he may look more heavy and oppressed 
than is accounted for by the temperature or the 
duration of the illness, and may be more prostrate. 
The tongue, as a rule, is not thickly coated, and 
the fur does not extend quite to the maigins or tip, 
which even now may be unduly red. The abdomen 
may be tumid, and there may be some tenderness 
over the right iliac fossa, but the absence of these 
symptoms does not exclude enteric fever. The 
recurrence two or three times of slight epistaxis 
during the first few days of a febrile attack would 
increase the presumption of the disease being 
typhoid fever. The temperature, however, if it is 
watched frem the first, affords the most conclusive 
early evidence of the disease ; it rises with remark- 
able regularity from day to day, and is from one to 
two degrees higher in the evening than in the 
morning ; the appearance of the temperature-chart 
recording morning and evening observations is 
highly <maracteristic, and may, indeed, almost be 
callea diagnostic. The opportunity of watching 
this gradual rise, however, is often wanting ; but 
if, on the third or fourth day of an illness, without 
obvious local cause we find a temperature of 103^ 
or 104° F., and especially if the evening rise and 
morning fall are marked, the probabilities are that 
the case is one of enteric fevei. 

As has been stated, the fever is of long duration, 
lasting firom twenty -one to thirty days on an average, 
and probably the clearest idea of the course and 
progress of the disease will be conveyed by a brief 
description of the condition of the patient week by 
week, during a fairly severe attack. 

At the end of the first week the temperature will 
have reached the level, whatever that may be, 
which will be maintained, in the absence of com- 
plications, throughout the dominant stage of the 
disease — 103®, 104®, or 105° F. in the evening, 
I® or 1^° F. lower in the morning; in mild cases 
it may not be more than 102® F. when highest. 
The fever is now well-established, and all its 
characteristic features will be more or less pro- 
nounced. The initial headache will in most cases 
have disappeared ; the patient lies on the back or 
on either side ; the face is flushed, often presenting 
a bright patch on the cheeks, rarely dusky; the 
expression is good, though usually suggestive of the 
disease; the eyes are bright and observant; the 
skin is more or less hot, usually dry, but often 
moist at some period of the day. The pulse is 
frequent, 80, 100, or 120— short, large, and very 
often dicrotic. A short coi^h is common ; and a 
scattered sibilus, heard on auscultating the lungs, 
is so frequent as to constitute a feature of the 
disease. The tongue will be moist, with a white 
or yellowish fur thinning off towards the edges and 
tip ; the margins are red, and a red triangle invades 
the dorsum at the tip. The abdomen will be 
more or less tumid; and on pressure tenderness 
may be elicited in the right iliac fossa, and 
gargling of liquid and gas may be felt in the intes- 
tine. It is to be understood that the gurgling is 
an incident attendant on dianheea, and is absent in 
cases where there is constipation. The spleen may 
sometimes be felt below the ribs, and when not 
palpable in the left bypochondrium may give an 


enlarged area of dulness on percussion, but it will 
not yet have reached its full size. The character- 
istic spots may occasionally be found, but though 
they have been seen as early as the fourth or fifth 
day, they do not usually come out till after a week 
or more of fever. The bowels will mostly act 
loosely, and sometimes frequently, so that there is 
diarrhoea. The urine will be high-coloured and 
generally turbid ; it not infrequently shows a trace 
of albumin and may contain an appreciable amount. 
It will not respond to Ehrlich’s test. The motions 
will have a powerful and offensive peculiar odour ; 
they will be copious, liquid, rather pale, yellowish 
or drab in colour, with flocculi. A familiar descrip- 
tive comparison is to * pea-soup. ’ The blood should 
be periodically examined for the Widal reaction. 

Serum-Reactions. 

A week later— that is, on the fourteenth or 
fifteenth day — the disease will have told obviously 
upon the patient. He will lie mostly on his back, 
and little on his side. The face, still flushed, 
and presenting often the red patches on the cheeks, 
will begin to look worn and thin ; the eyes, still 
bright, will be less observant. The aspect and 
expression of the countenance are so characteristic 
as to be at once recognised by an experienced ob- 
server. The hand may be unsteady when held out, 
and there may be slight twitchings of the lips. 
There may be restlessness or even sleeplessness, and 
very often delirium. It has been stated that delirium 
mostly sets in about the twelfth day, but the time 
varies greatly. At first the patient is confused on 
waking from sleep, does not quite know where he 
is, and appears to have been dreaming, but soon 
collects himself ; later he fails to shake off the con- 
fusion of thought, and he may talk incoherently, 
—may ramble, in fact, as it is said. At this period 
the delirium does not go beyond slight rambling, 
and it is rarely violent at any stage. In severe 
cases there may be retention of urine. 

The pulse will be more frequent, still less full, 
weaker ; dicrotism is rarely well-marked. The 
lungs will not have undergone much change ; the 
sibilant sounds may be more numerous. 

The tongue will be more characteristic ; the fur 
will be represented by a thin yellow or brownish 
streak down the centre, while the tip and edges will 
be red and angry. There will be a tendency to 
dryness, and generally the entire tongue looks 
shrunken and pointed. p. 1723. 

The abdomen will be larger and more tense, and 
the tenderness and gurgling in the right iliac fossa 
more marked ; the spleen will be larger. Now the 
eruption may be expected to present itself, if at all ; 
but it must be remembered that it is absent in a 
considerable proportion of cases— a proportion esti- 
mated by some observers at 30 per cent. The 
eruption consists of small pink spots, about the 
size of a pin’s head, slightly raised and pointed, 
well-defined, and disappearing on pressure, or when 
the skin is stretched, to reappear when the pressure 
is withdrawn. They are usually few in number, 
and are distributed irregularly over the abdomen 
and eftest ; but sometimes they are very profuse, the 
number having no relation whatever to the severity 
or character of the attack. The spots do not all 
come out at once, but in successive crops till the 
end of the fever ; the duration of individual spots, 
as observed by surrounding them with a ring of ink 
and dating them, being about four days. It has 
been recommended that the back should be searched 
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for spots, but conclusions from eruption found here 
only would be untrustworthy, as the back is seldom 
free from spots, and there is nothing very Mculiar 
in the spots of typhoid fever to distinguisn them 
from others. 

If the case is charactensed by diarrhoea, it is 
usually at this period that it begins to be most 
troublesome; the stools have the appearances 
already described. ^ 

The temperature wll be maintained at about the 
same height as at the end of the first week, but not 
uncommonly there is about this time a deceptive 
remission of fever, and it is perhaps worthy of 
remark that the active ulceration is now coming to 
an end The fever which persists after this period 
has indeed been attributed to septic absorption from 
the intestinal ulcers — with doubtful justice, however 

It is from the latter part of tne second week 
onward that complications, both local, such as 
haemorrhage or perforation from ulceration and sepa- 
ration of sloughs, and general, such as pneumonia, 
are to be apprehended 

The end of the third week finds the sufferer at 
his worst If he is now able to turn in bed and to 
he on either side, and if other symptoms correspond 
with this indication of power, the case is favourable 
In a severe attack he will he on his back, and 
probably tend to slip down in bed The face may 
be either pale or dusky; its look will be that of 
prostration The patient is mostly very deaf, often 
dull of apprehension, so that he is with difficulty 
made to put out his tongue, and when it is protruded 
he may keep it in this position when told to with- 
draw it ; he may be half unconscious, or in the con- 
dition of coma-vigil, a stuporous sleep with the eyes 
half open , or he may be restless, with muttenng 
delirium, ^cking at imaginary objects in the air, or 
at the bedclothes. Sometimes the slightest pressure 
on any part of the body appears to give pain, or the 
patient may start in great alarm when spoken to. 
The body will be emaciated ; the skin tnin, pale, 
dry, and harsh , the muscles wasted ; the tendons 
starting up, from sudden irregular muscular con- 
tractions (subsultus tendtnum) when the limbs are 
at rest, while attempted movements are attended 
by jactitation and tremors , the lips tremble when 
the patient speaks, and the tongue twitches when 
protruded A tap with the end of the finger on the 
pectoral muscle will cause a small swelling to rise 
on the spot — the so-called ‘ myoidema,’ due to con- 
traction of the degenerated fibres; it lasts for 
twenty or thirty seconds. The tongue is shrivelled, 
brown or even black, destitute of true epithelium, 
or dry and shiny, or coated with sticky slime or 
with black sordes. Sometimes it cannot be pro- 
truded at all. The roof of the mouth will be 
similarly coated ; and there will be sordes on the 
teeth, and perhaps on the lips. 

The pulse will be small, soft, extremely weak, 
often very frequent — 130 or upwards per minute in 
bad cases ; the beats run into each other, and are 
not distinct, giving an undulatory sphygmographic 
trace. The heart is extremely weak . the impulse 
absent, or a mere tap ; the first sound short and 
feeble, or altogether extinguished. The lungs ex- 
hibit evidence of hypostatic congestion, impairment 
of resonance, and imperfect entry of air all over the 
posterior aspect of one or both sides of the chest 

The abdomen will usually be distended ; spots 
may be present and continue to come out. There 
may or may not be diarrhoea. The , stools may ^ 
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passed unconsciously ; and there may be retention, 
or incontinence, of urine. Bedsores often form 
rapidly, unless the nursing is both careful and 
skilful 

A tendency to recovery is usually indicated by 
improvement in the temperature, pulM, tongue, and 
abdomen The temperature gradually falls, but at 
first this IS shown chiefly by the increasing morning 
remissions, giving a greater difference between the 
morning and evening temperatures, and showing 
on the chart greater zigzags ; the evening tempera- 
ture then begins to fell day by day. The pulse 
becomes less frequent, and more full and distinct ; 
the tongue gradually cleans, begmning at the 
margins , the abdomen subsides, the dianhoea 
ceases ; and strength returns little by little. In 
fatal cases the mode of death, when not due to 
some complication, may be by asthenia, or more 
frequently by coma and asthenia combined ; hyper- 
pyrexia is not uncommon as a phenomenon of the 
moribund condition ; and, as the heart fails, hypo- 
static congestion of the lungs is usually very 
marked 

Relapses — Relapse is very common in entenc 
fever It usually occurs about ten days after the 
subsidence of the temperature in the primary 
attack, and is sometimes attributed to premature 
administration of solid food, but more commonly 
has no such cause. A true relapse is not merely a 
recurrence of pyrexia, but a return of all the pheno- 
mena of the fever Fresh Peyer’s patches are 
attacked, and there is frequently a fresh outbreak of 
the spots at about the same period after the initial 
symptoms, or often earlier The relapse, however, 
IS rarely as long as the original fever ; very com- 
monly, indeed, the third stage, that of so-called 
infective or pyaemic fever, is wanting ; and when 
this IS so, It IS probable that there is no ulceration 
of the intestinal glands. Fortunately, also, it is not 
so often fetal as might be expected, seeing that the 
patient is reduced by the first attack. A second or 
a third relapse may take place , the writer has even 
indeed seen a fourth, the patient recovering and 
surviving five distinct attacks of fever, each of 
which was severe No satisfactory explanation of 
the relapse of typhoid fever has been given It has 
been said that there is a re-infection of the subject 
by poison lodged in the mesenteric glands ; but it 
is not easy to understand why he should be suscep- 
tible to the influence of the poison from this source, 
when for the most part the susceptibility to the 
disease is exhausted by an attack 

Special Symptoms and Complloationa. — 
These are so numerous and vaned that it has been 
thought better to describe them separately, rather 
than to interrupt the account of the fever. 

H(gnwrrhage — This occurs in about 6 or 8 per 
cent of the cases It may come on as early as the 
tenth day, but more commonly it is between the 
fourteenth and twenty-fourth aaj^, and m the later 
rather than the earlier part of this penod ; bleeding 
may be provoked by imprudence in diet,* or by 
exertion later still The ^morrhage is due to the 
erosion of some vessel during the idceration of 
Peyer’s patches, without {protective plugging by 
fibrin, or to vessels being lud open by the detach- 
ment of a slough. The quantity of blood lost, and 
the rate at which it is poured out, vary greatly. 
Sometimes the feet of hemorrhage having taken 
place is only known bv the stools being black, 
sticky, and offensive. At other times the blood ii 
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discharged in large clots, or it may be extravasated 
so rapidly that it is liquid and red, not having had 
time tob^ome blackened and coagulated by the intes- 
tinal contents or secretions. When the haemonh^e 
is considerable, the patient is rendered pale and 
pulseless. The temperature always falls, and not 
infrequently the loss of blood can be recognised 
before it appears in the stools by this fall of 
temperature, and by the pulse and general appear- 
ance of the patient. Confirmatory evidence may be 
obtained by careful examination of the caecum and 
ascending colon ; there will be diminished resonance 
and the colon will feel heavy when lifted from the 
loin. It is said that severe and persistent headache 
early in the attack is often followed by hsemorrh?^ 
in a later stage. 

This complication is always a source of anxiety, 
and often exhausts the strength of the sufferer ; but 
it is not hy any means necessarily fatal. In many 
cases, indeed, the occurrence of considerable 
hdemorrht^e marks the setting in of improvement ; 
the temperature which falls on account of the loss 
of blood does not rise again j the patient becomes 
clearer and less heavy and oppressed ; the tongue 
cleans ; and all unfavourable symptoms gradually 
subside. 


Perforation, — This, like hcemorrhage, may occur 
early, or at a late period ; when early it is due to 
the entire thickness of the inte,stinal wall being im- 
plicated in the necrosis of the Peyer’s patch, and 
the perforation may then be large. Later, at the 
end of the third week or afterwards, the perforation 
results from ulceration, and is often very minute. 
Unless adhesive inflammation at once glues the 
affected point to a neighbouring coil of intestine or 
to the araominal wall, there is extravasation of in- 
testinal gases and liquid into the peritoneal cavity, 
producing general and usually fatal peritonitis. 

It inight be expected that this occurrence would 
give rise to severe pain, but very often there is 
neither pain nor tenderness. The abdomen, how- 
ever, ra^ndly becomes distended, often to an extreme 
degree; its walls are absolutely motionless in re- 
spiration ; and on the application of the hand and 
making pressure, there is not only tension but 
resistance of a peculiar kind, which is highly 
characteristic. With the local S3miptoms there are 
evidences of shock t great anxiety of countenance, 
which may be flushed and beaded with perspiration, 
or pallid and livid; extreme frequency of pulse, 
often 140, 160, or 200, which is small and weak ; 
and very great fre<^uency of respiration. The 
respiratory distress is so marked that, in some 
instances which the writer has been called to see, 
the perforation had been overlooked, and the 
condition attributed to some lung-complication. 

Peritonitis, — Peritonitis, without antecedent 


perforation, is an occasional complication of typhoid 
fever. It differs from the pentonitis causra by 
perforation in the more gradual onset, and in the 
less urgent character both of local signs and general 
symptoms—of the latter especially. 

Tympanites ,— distension of the abdomen 


by flatus is not uncommon in the course of typhoid 
fever, coming on independently of peritonitis or 
perforation. ^ Most frequently it gradually appears 
fate in the disease, together vrith other symptoms of 
prostration of the nervous system, but it may set in 
abruptly within the first week, and it is then pro- 
mostic of an ear^ fatal issue. Simple tympanites 
h distinguished peritonitic distension oy the 


difference in the feel to the hand ; but chiefly by 
the fact that the respiratory movements of the 
abdomen are not suppressed, though, of course, 
impeded. Absence of pain is so common in the 
peritonitis of typhoid fever, that it is no criterion 
Dy which to distinguish inflammation from tym- 
panitic distension. See p. 1763. 

Diarrhoea , — As has been stated, the bowels are 
usually loose in typhoid fe^r. Not infrequently 
this looseness becomes excessive, and is thus a cause 
of exhaustion and a source of danger. Unless there 
is blood in them, the stools are more liquid, fre- 
quent, and copious, but not otherwise different 
from the usual typhoid motions. They may con- 
tain curds of undigested milk. 

Albuminuria , — Albuminuria is not uncommon 
as a complication of tyi^oid fever, and it may be ac- 
companied by convulsions, though it is by no means 
so dangerous as in typhus. The albuminuria may 
be the effect of the poison or of the fever-processes 
on the blood, or it may indicate nephritis. In the 
former case, which is much more common, the 
urine does not differ in appearance from this secre- 
tion as usually seen at the stage of the disease at 
which it is present, and the albumen is only detected 
by examination ; in the latter, the urine will be 
scanty and dark-coloured, as in desquamative ne- 
phritis when it is not a complication of typhoid 
fever. 

Pneumonia , — Inflammation of the lung may 
come on early or late in the course of typhoid 
fever. When early, it is usually a lobar croupous 
pneumonia, not differing greatly from ordinary 
pneumonia ; in the later stages it is often a com- 
oination of lobular catanh with hypostatic consoli- 
dation. The symptoms are not marked. The 
temperature rises or is more sustained ; there is 
increased frequency of the pulse and respiration, 
and perhaps obvious respiratory distress ; the face 
may be flushed or anxious. As a rule, there is 
little or no cough or expectoration. Examination, 
when practicable, reveals the ordinary physical 
signs. 

Pulmonary Gangrene , — Gangrene of the lung 
may occur from obstruction of branches of the pul- 
monary artery by fibrinous coagula carried from the 
heart. 

Pleurisy , — Pleurisy is occasionally met with as 
a complication of typhoid fever. It does not give 
rise to much pain, and may easily be overlooked, 
the condition of the patient precluding careful ex- 
amination. 

Venous Thrombosis , — Thrombosis may be either 
a complication or a sequel of typhoid fever. It 
arises nrom the languid state of the circulation, and 
from the condition of the blood, which is liable to 
coagulate. The femoral vein and its branches are 
the vessels most commonly obstructed, the throm- 
bosis usually beginning in the small deep-seated 
branches and extending to the larger trunks, so 
that there mav be deep-seated pain and tenderness 
in the calf or in the gluteal region for a day or two 
before the la^e vein is affectra. Thrombosis gives 
rise to pain and swelling of the limb, with some 
oedema, and the vein can usually be felt as a solid 
cord ; there it a new access of pyrexia, especially 
if convalescence has already set in. 

Embolism , — Embolism by plugs of fibrin depo- 
sited in the heart, and subs^uently launched into 
the artcri^ may occur in any pwrt of the body. 
Hemiplegia may happen from this cause in the 
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course of typhoid fever j or occasionally, but very 
rarely, gangrene of part of a limb. 

Parotitis . — Parotid abscess is less common in 
typhoid than in typhus fever, and when present is 
usually due to secondary infection of the gland by 
the ordinary pyogenic cocci, although occasionally 
the organism responsible for the pus-formation is 
undoubtedly the typhoid-bacillus ; out it may occur 
in very severe cases, and is then an additional source 
of danger. 

Baldness, neuritis, epididymitis, cystitis, perios- 
titis, and penchondritis may occasionally accompany 
or follow typhoid fever These conditions are 
described elsewhere. 

Sequeloe.— Enteric fever always leaves the 
patient weak, and the debility lasts long This is 
due not merelv to the waste of tissue hy the pro- 
tracted fever, but to the fact that the intestinal and 
mesenteric lesions interfere with absorption of 
nutrient matenal. In some cases the patient never 
recovers strength, but gradually becomes emaciated, 
and dies from asthenia or from some intercurrcnt 
attack. Occasionally the ulcerations do not heal, 
and they may prove fatal after the lapse of a con- 
siderable time Phthisis, again, may be started by 
an attack of typhoid fever, usually, but not in- 
variably, in an individual predisposed to the disease. 
Insanity is another occasional sequel , the most 
common form of mental derangement is melan- 
cholia, but there may be acute mama It may 
come on almost immediately, the patient never 
appearing quite to recover his faculties after the 
stupor of a severe attack ; or it may develop itself 
at an early or late stage of convalescence, or not 
till a still later period 

Varieties — Typhoid fever runs a very varied 
course, and different epidemics may be characterised 
by special features as well as by differences in the 
degree of severity The state of health or general 
condition of the individual or of the community may 
have an important influence in respect of this, but 
just as the virulence of the bacillus may be inten- 
sified or moderated in the laboratory, so it may be 
modified by climatic and other influences. The 
typhoid fever of this country, of the continent of 
India, and of Africa, may thus come to present 
important clinical diversities. To complete the 
account of typhoid fever, some of the principal de- 
viations from the ordinary course and type of the 
disease must be enumerateii ; and in the first place 
It must be understood that, ^th in individual cases 
and in entire epidemics, typhoid fever may run its 
course without rise of temperature, the character- 
istic lesions being found after death. Again, there 
is sometimes so little general depression of strength 
that the sufferer may walk about, and carry on ms 
usual avocations up to a late period of the attack. 
The term typhm amhulansy or astibulatonust has 
been applied to such cases. The wnter has known 
several instances in which patients have walked 
into the London Fever Hospital with perforation. 

Infantile Remittent Fever.— Infantile re- 
mittent fever is so called from the remissions often 
observed in typhoid fever affecting youn^ children. 
No special description is necessary, the disease pur- 
suing much the same coarse in cmldren asinadmts, 
only with -greater fluctuations. Spots are less fre- 
quently seen. 

Ty^old Fever with Oonetlpatlon.— This 
really constitutes a distinct variety, the constipation 
persisting throughout, and not merely lasting for a 


few days and then giving place to diarrhoea. It is 
a difficult form of the distiase to deal with, and is 
often followed by relapse. 

Bilious Fever {Ftkvre This is re- 

cognised as a special form of tj^hoid lever by 
French observers, and deservedly so. The cha- 
ractenstic feature is frequent, sometimes almost 
incessant, vomiting of hquid containing bilC) both 
after food and when no food has been taken. 
Severe headache often persists throughout the 
attack. The temperature does not, as a rule, rise 
high, and it fluctuates much ; the face is pale and 
anxious ; the pulse is frequent and very weak j the 
tongue is usually coated, and may be white or 
yellow. It IS a very dangerous form of the disease, 
and may end fetally in ten or fourteen days by 
simple asthenia, without dehnum or comatose 
symptoms 

Typhoid Fever with Meningitis.— True 
meningitis sometimes, though rarely, occurs at an 
early period of typhoid fever, and is attended by 
pain in the head, excitement, which may be mania- 
cal in character, or violent dehnum. 

Abortive Typhoid.— This is sometimes de- 
scribed as * fourteen-day fever.* After well-marked 
symptoms of the attack, the temperature is not 
maintained, but gradually subsides. Such cases 
are mostly set down as common continued fever, or 
febricula. See Febricula. 

Diagnosis. — A well-marked case of entenc 
fever at the height of the disease is easily recog- 
nised by the aspect of the patient, and by the sym- 
ptoms already describe*, the r^ tip and edges 
of the tongue, the tumid abdomen, the enlarged 
spleen, the rose spots, and the character of the 
stools In the early stage, however, it is often 
necessary to sus^nd the judgment for a day or two, 
and there may be difficulty in forming a defimte 
opinion for a much longer period The diseases which 
have most frequently been taken for typhoid fever 
are tubercular meningitis, acute pulmonary tuber- 
culosis, and gastro-iDtestinal catarrh ; typhhtis, 
catarrhal pneumonia and other acute affections of 
the lungs, glanders, pyaemia, and ulcerative endo- 
carditis, have also from time to time been con- 
founded with it On the other hand, typhoid fever 
may possibly be taken for one of these affections, or 
may more easily be masked by some complication, 
such as pneumonia or peritonitis. What is most 
liable to happen is, that it may be entirely over- 
looked. 

The insidious onset of typhoid fever is very cha- 
racteristic; and, as has oecn said before, the 
thermometric chart of the first four da^, showing a 
nsc day by day with the morning remissions, mi^t 
of Itself suggest the diagnosis. But occasio n al l y the 
invasion is abrupt, or there is some pulmonaxy com- 
plication at the outset, which raises the initial tem- 
perature, so that It would be imiafo to rely too 
toplicitly on the temperature. The font ibing to 
be done in establishing a dunpAoris of enteric mver 
is to exclude local inflramation as a cause of the 
febrile condition, which will be effected by physical 
examination and other means. It must not be 
forgotten during this investigarion that m pneu- 
monia the consolidation may not occur for thi^ or 
four days. When there ii doubt, epistaxis will be 
evidence in fevour of, harpas buriahs agsiiitti 
such a diagnosis, thoi^ herpes may break out 
when there has been a rigor. The msmp- 
tion of typhoid fever arrived at by excluding km 
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inflammation and other acute diseases will soon be 
strengthened by the appearance of corroborative 
indications which we need not again specify, or be 
overthrown by their continued absence. 

As r^;ards the particular diseases enumerated as 
those with which it is specially liable to be con- 
founded — in tubercular meningitis the temperature 
is not usually so high as in typhoid fever, the pulse 
is at first not very frequent, and is often hesitating, 
while it almost always presents the condition of 
tension in the early stage when the confusion is 
liable to occur, thus contrasting with the soft short 
pulse of fever. There are usually, but not con- 
stantly, headache and vomiting early in the attack, 
the bowels are mostly conflned, and the abdominal 
wall is retracted. Squint, inequality of the pupils, 
or double optic neuritis, would be unmistakable 
indications of meningitis. In acute pulmonary 
tuberculosis there is more cough ; and although at 
first there may be only scattered sibilant sounds, 
such as are heard in typhoid fever, these soon 
become more ab indant, and other physical signs of 
the infiltration of the lungs are added, such as 
impairment of resonance, and imperfect entry of 
air. The temperature also is usually more sustained. 
Gastro-intestinal catarrh in children is sometimes 
attended by so much febrile disturbance as to give 
rise to a suspicion, or even a diagnosis, of typhoid 
fever, especially as the abdomen is tumid, and 
there may be diarrhoea ; overfeeding with milk 
may keep up the appearance of fever for some time. 
There are, however, intermissions and variations 
which, when carefully noted, are found to be incon- 
sistent with continued fever ; the tongue is more 
thickly and coarsely coated ; and the stools, though 
they may be pale from undigested milk, have not 
the typhoid character. In typhlitis there is more 
local pain and tenderness, and a lower temperature ; 
and the symptoms set in more abruptly, vomiting 
being common. It is unnecessary to enter upon 
the distinction between typhoid fever and the other 
diseases mentioned ; for the most part a few days 
will clear up any uncertainty or contusion. 

As a matter of fact, errors rarely arise, when it is 
deliberately consider^ whether a given case is or 
is not one of typhoid fever. The danger is that 
the idea of fever may not be entertained at all, its 
symptoms being attributed to some slight local 
ailment. Or there is pneumonia or peritonitis as 
a complication, when the patient first comes under 
observation, which is not very uncommon among 
the poor or in hospital practice. The possibility, 
therefore, that typhoid fever may underlie an acute 
local affection should always be l^rne in mind, and 
when the desired crisis does not come on in pneu- 
monia, or if in peritonitis the general symptoms are 
not altogether those of inflammation of the peri- 
toneum, indications of enteric fever should be 
carefully looked for. When, again, a patient com- 
plaining only of some functional derangement, or 
of weakness and loss of appetite, has a look of 
illness and prostration which is disproportionate to 
the assigned cause, enteric fever should be sus- 
pected. 

There is often great difficulty in distinguishing 
infantile remittent fever from tubercular meningitis 
on the one band, and from gastric catarrh on the 
other. In gastric catairh the tongue is more loaded ; 
the temperature is less sustained and more irregular ; 
constipation is more common than diarrhoea ; and 
the evacuations, whether solid or liquid, have not 


the speciflc characters, but consist more oi undi- 
gested food. In meningitis there will usually be 
purposeless vomiting, but not always ; the tem- 
perature is not so h^h ; the pulse is often slow or 
irregular, and the respiration shallow and siching 5 
the abdomen is not distended, and ma^ be re- 
tracted ; the bowels are confined. A squint would 
at once confirm suspicions of meningitis. Ehrlich’s 
urinary test* and the Widal reaction in the blood 
will often aid in the formation of a definite dia- 
gnosis, and these examinations should never be 
omitted, although the responses are not absolutely 
conclusive. Clumping of the bacilli may take 
place as the result of an antecedent attack, and the 
writer has seen a characteristic Ehrlich reaction in 
a case of septicaemia with abscesses. 

Prognosis. — It is never safe to speak confidently 
of the recovery of a case of typhoid fever, in view 
of the complications which may arise; but the 
prognosis is favourable or unfavourable, according 
to the antecedent condition of the patient, and to 
the severity of the attack, as estimated chiefly by 
the temperature. The mortality varies from 15 to 
25 per cent., but there may be epidemics in which 
it may be throughout lower or higher than the 
average here stated 

Children seldom die of typhoid fever, and in the 
young the attack is less likely to be severe, and 
there is a better chance of recovery even when it is. 
In debilitated subjects, and especially in persons 
addicted to alcohol, typhoid fever is always attended 
by danger ; even in a mild attack there ma)^ be 
failure of the heart, and pulmonary complications 
or thrombosis, which may prove fatal. Pregnancy also 
renders an attack dangerous p. 131^)* Apart 
from causes of anxiety in the general condition of the 
patient, and exception being made of cases in which 
the fever assumes the bilious type, attended by 
frequent vomiting of bile, headache, and prostration, 
and of the rare instances of meningitis as an early 
complication, the prognosis turns mainly on the 
temperature. If this is not more than 102 ’ 5 ® F. in 
the evening at the end of the first week, there is 
very little danger ; on the other hand, if the evening 
temperature reaches 105° F., nearly half the cases 
prove fatal. When the temperature ranges high, 
It is of great importance to ascertain whether it is 
so for many consecutive hours, or only for a short 
period ; a heat of 104° F. sustained for a great part 
of the day is a more serious matter than a brief rise 
to 105° F. On this account, and also because the 
maximum may be attained at diflereiit periods of 
the day, it is desirable that the temperature should 

* Ehrlich’s reaction or the diazo-reaction depends upon the 
temporary presence (between the 5th and aznd days in the 
urine of typhoid patients, of a chromogen, which when 
treated with diazo-benzene-sulphonic acid and ammonia gives 
a characteristic colour-reaction. 

In applying this test, the sulphonic-acid reagent Is prepared 
by mixing the two following stock solutions : 

I. Hydrochloric acid 5 c.cm., diluted with distilled 
water to too c.cm., and saturated with sulphanilic 
acid. 

a. Sodium nitrite, o’s per cent, aqueous solution, in 
the proportion of 40 parts of the first to one part 
of the second. 

Two or three cubic centimet'^es of the suspected urine are 
added to an equal quantity of the sulphonic-acid reagent, in a 
narrow test-tube. Ammonia is then carefully run in so as to form 
a colourless zone dbove the mixture of urine and acid : this 
results in the formation of a more or less deeply coloured ring 
at the junction of the two liquids. If now the contents of the 
tube are poured into a porcelain basin containing some water, 
the production of i salmon-red colour will indicate a positive 
reaction ; a yellow or orange colour only being obtained when 
the result is negative. 
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be taken in serious cases every two or three hours, 
or even more frequently. In typhoid fever, as in 
other acute diseases, a contrast Mtween the surface- 
temperature and the temperature of the blood, as 
revealed by the thermometer, is of unfavourable 
significance. If with high temperature there are 
indications of failure either in the nervous system 
or in the heart, the prognosis becomes senous; a 
tendency to stupor or retention of unne early in the 
disease is a bad sign j and acute tympanites at this 
period, indicating, as it does, paralysis of the 
muscular walls of the intestine, and presumably of 
the sympathetic nervous system, almost invariably 
points to a speedily fatal termination ; the later 
gradual distension of the abdomen ranks with the 
unfavourable signs, but is often met with in cases 
which recover 

Unusual frequency of the pulse, marked dicro- 
tism early, and extreme weakness of the beat 
and compressibility of the vessel later, intimate 
danger, as does also an increasing frequency day by 
day towards the end of the third week When the 
beats run into each other, and the pulse is a mere 
flutter, the danger is immediate and extreme. The 
sounds of the heart should be noted throughout the 
disease ; the first sound, as heard at the apex, tends 
to become, first, short and sharp, then weak, and 
It may altogether cease to be audible ; a good or 
bad first sound is of good or bad augury respec- 
tively. A systolic apex-murmur is not uncommon, 
and occasionally a distinct presystolic murmur 
IS heard ; these murmurs have no great signi- 
ficance, and usually disappear as the patient re- 
covers 

Treatment — The principles on which the 
treatment of typhoid fever should be conducted are 
generally accepted and well understood Success 
depends greatly on their intelligent application to 
inaividual cases, and on careful attention to details 
at every stage of the disease. 

The patient should, if possible, be placed in a 
large, airy, and well-ventilated room, the windows 
and door of which should be more or less con- 
tinually open, according to the season and weather 
The bed should not be too wide, and it should be 
approachable on both sides, so that the patient can 
be easily reached from either side; it should be 
firm, but comfortable. A feather- or flock-bed is 
ver^ objectionable, on account of the hollow into 
which the patient sinks in it When practicable, 
It is a great comfort to have two beds — one for day, 
the other for night. The covering should be light, 
but sufficient to protect the patient from changes in 
the external temperature ; eider-down quilting, or 
any material impervious to the insensible perspira- 
tion, should be forbidden ; the under-surface of 
such coverings will often be found quite damp, and 
exhaling an offensive odour Conscientious, skil- 
ful, and efficient nursing is of the utmost conse- 
quence; and that nothing may be overlooked, a 
record should be kept of the condition of the patient, 
of the food, stimulants, and medicines administered, 
and of the evacuations passed 

The patient should he sponged night and morn- 
ing with tepid water, to which a little vinegar, or 
eau-de-Cologne, or permanganate of potassium may 
be added. The temperature of the water mav 
va^, the feelings of the patient being consultea, 
and the effects in producing sleep and quiet noted. 
The hands and face may be vrashed or bathed 
frequently, and the general sponging may be repeated 


at any time when it seems to be required owing to 
heat or restlessness. 

It IS useful to habituate the patient to the use of 
the bed-pan from the first. It is true that very often 
the chair or utensil is used throughout ; out in 
severe cases, or on the occurrence of hsemorrhajge, 
the sitting posture is dangerous, and indeed 
possible, and it may be most distressing to have to 
pass the excretions into the bed-pan tor the first 
time under circumstances of extreme prostration; 
this may, indeed, destroy the patient’s chance of 
recovery A disinfectant solution should be placed 
in the pan or other vessel into which the stools are 
received, and more should be added and left in 
contact with them before they are thrown away. 
The unne should also be carefully disinfected in a 
similar manner. See Disinfection. 

Perhaps the most important element in the treat- 
ment of typhoid fever is the regulation of the diet. 
This should be exclusively liquid, and the staple 
constituents will be milk, and beef-tea or broths of 
one kind or another It should be borne in mind 
that these liquids are food, and not mere dnnks, 
and they should be given with strict regulanty. 
Two or three pints of milk, and a pmt or pint and 
a-half of bee^tea or the equivalent of broth of 
some kind will be about the quantity required for 
twenty-four hours’ consumption in the first in- 
stance ; and it should be so divided that milk and 
beef-tea are given alternately about every three 
hours, judgment being exercised in waking up the 
patient if he is sleeping when food is due, or allow- 
ing him to sleep beyond the hour. The great 
tendency now, on the part of the public, is to over- 
feed cases of fever. When the patient asks for 
drink, milk is offered, and if it is iced or diluted 
with soda- or seltrer-water it is sufficiently grateful 
in quenching thirst to be accepted in quanti^ 
altogether beyond the digestive powers; it then 
coagulates in masses, escapes solution by the gastric 
and pancreatic juices, and passes down the intestine 
in heavy curds, which irritate the ulcerated sur&ces, 
besides producing other disturbances. It is in this 
way that milk has been discredited as an article 
of diet The wnter’s experience is in accord with 
that of Parkes, who looked upon milk as the 
typical diet for enteric fever In later stages of 
the disease it may be necessary to give nounshnieDt 
more frequently, but the attention of the medical 
attendant will in most cases be required rather 
to moderate the amount of food given than to 
urge Its administration ; it may, however, be found 
necessary to take precautions against neglect in this 
respect during the night. In emergencies con- 
centrated meat-extracts may have to be given in 
teaspoonfuls every few minutes. The patient 
should, of course, be allowed to drink freelyof cold 
water, toast-water, or any smrple drink. The key 
to the regulation of the diet— -it may almost be said 
to the management of the patient — is to be found in 
the careful inspection of the stools; the medical 
attendant ought to see every evacuation, ol, at any 
rate, one motion every day, supplementing his own 
information by the report of a trustwormy nurse 
^en curds appear in the dejections, eiUier too 
much milk is taken, or too much at a time, or 
Its digestion is interfered with. If the passage of 
undigested milk is not remedied, there wiU cerwnljr 
be ffiitulence, discomfort, and restlessness, devi^ 
tion of the temperature, and in most cases dhumhcMi* 
When, without error ia the amdinistiatio& «f the 


TYPHOID FEVER 


1774 

milk, curds appear in the stools, dilution with soda- 
or seltzer-water, or the addition of lime-water or bi- 
carbonate of sodium, may prevent premature and 
unduly firm coagulation; or admixture of 
anowroot, barley-water, or gelatine may cause the 
curds to be subdivided, and thus ensure their diges- 
tion. A more efficacious method, however, is to 
peptonise the milk Peptonised Food). In 
some cases beef-tea excites diarrhoea, and, given 
in excess, it will almost always have this effect. 
Chicken-broth should be substituted when beef-tea 
disagrees, and it is often more grateful to the 
patient. 

As the fever subsides, eg^s beaten up, or lightly 
boiled or poached, may be added to the dietary. 
In all cases the return to ordinary diet must be 
made with great caution, bearing in mind the fact 
that there may be intestinal ulcerations unhealed, 
and it should be a rule that no really solid food be 
given till the temperature has been normal fora week ; 
even at the end of this time it is not uncommon for 
the temperature to rise one or two degrees, after a 
moderate amount of fish or meat with bread has 
been taken. These rules have been pronounced to 
be antiquated and the precautions unnecessary, and 
it is said that food of a semi-solid character may be 
given throughout the fever, and that the returning 
appetite may be at once gratified. The advantage 
claimed for this departure from the cautious ad- 
ministration of nourishment so long recommended 
is that the period of convalescence is shortened. It 
has yet to be seen how far any such advantage is 
real, and whether it may not be too dearly pur- 
chased. 

It is an unfortunate aggravation of the sufferings 
in typhoid fever that fruit, which is so grateful when 
the mouth is dry and parched, cannot be given 
freely, on account of its liability to excite diarrhoea ; 
but a few grapes may be permitted, care being 
taken that the skins and seeds are not swallowed, 
and the effects being carefully watched. 

The question of stimulants is an important one. 
Here, a^in, the prepossession in the public mind is 
in the direction of almost indiscriminate administra- 
tion of alcohol, and the importunities of friends may 
have to be resisted. The amount of brandy or 
wine given must therefore be carefully checked and 
contr<^led. In a large proportion of cases no 
alcohol is necessary from first to last ; it is scarcely 
ever required in the early sfr^es of the disease, 
except perhaps in drunkards; and at no period 
should it be given as a matter of routine, or merely 
because the case is one of fever, but only to meet 
certain definite indications. These are mainly 
evidences of weakness of the heart, frequent, weak, 
and fluttering pulse, and weakness or absence of 
the first sound of the heart. When, as is usually 
the case, the tongue is also dry, and the teeth and 
lips are covered and the mouth lined with sordes, 
the indications for the use of stimulants are unmis- 
takable. The effects should be watched ; when al- 
cohol does good the pulse becomes less frequent, and 
of better strength and volume, and the temperature 
is usually lowered ; an important indication also is 
that the odour of spirit is not detected in the breath. 
When very hiph temperature and other unfavour- 
able prognostic symptoms set in very early^ 
stimulants may be given without waiting for the 
conditions above-mentioned. Alcohol is again often 
required as an adjunct to the treatment of fever 
by the cold bath. The safest form of stimiilant is 


brandy or whisky ; the quantity needed will vary 
greatly in different cases; in most two or three 
ounces in the twenty-four hours will be sufficient, 
in some ten or twelve ounces may be required. It 
is scarcely ever necessary or useful to go beyond 
this amount, and the ^ministration of alcohol 
should always be checked when it can be smelt in 
the breath. It should be given in divided doses in, 
or immediately after, the milk or beef-tea. 

It will be convenient to say here a word on the 
use of opium. Its employment in certain compli- 
cations — tympanites, peritonitis with or without 
perforation, haemorrhage, and excessive diarrhoea — 
will be described later ; the question now is whether 
it is well to give it for the relief of sleeplessness and 
restlessness. In the writer^s opinion, when the 
restlessness is not so far allayed by cold or tepid 
sponging as to permit of sleep, it is of great ad- 
vantage to the patient to give ten or fifteen minims 
of laudanum at night, or its equivalent in some 
other form. The writer has not found it to inter- 
fere with the digestion. 

In a large proportion of cases no medicine need 
be given from first to last, but effervescing salines 
are usually grateful ; the mineral acids, at one time 
very largely employed, often seem in small doses to 
do good ; and one or two grains of q^uinine may 
frequently be given with advantage. It should be 
understoi^ that medicines are of less importance 
than food, and that they are not to be allowed to 
interfere with its regular administration. A gentle 
aperient, calomel or grey powder followed by a 
mild saline draught, at the outset, is often useful, 
but it may be blamed for subsequent diarrhoea. In 
Germany and America the treatment is often begun 
by administering six or eight grains of calomel in 
two doses, and at an early period of the disease 
this is more likely to do good than harm, though 
the dose is unnecessarily large. 

Daily washing out of the large intestine by copious 
enemata of some weak antiseptic solution — per- 
manganate of potassium, boric acid, carbolic acid, or 
sulphocarbolate of sodium — apparent^ exercises a 
favourable influence on the course of the disease. 
The temperature of the enema may be varied so as 
to have some effect on the temperature of the 
body. 

When treatment, other than the careful watch- 
inp:, nursing, and feeding which are sufficient in 
mOd cases, is required, this should not be a mere 
matter of routine ; and it may conduce to precision 
in meeting the various indications presented from 
time to time if an attempt is made to classify and 
distinguish them. 

We can recognise, then, in the course of typhoid 
fever, effects attributable (i) to the action of the 
poison ; (2) to the intestinal lesions ; (3) to pro- 
tracted high temperature. 

I. The entire fever- process, with all its concomi- 
tants, is of course due to the action of the specific 
microbe, but certain effects appear to have a more 
direct relation with the poison than others. The 
immediate agents in the production of nearly all, 
whether direct or indirect, is a ptomaine secreted 
or formed out of disintegrated proteids by the 
typhoid-bacillus ; and an important question bear- 
ing on treatment is whether the toxic material is 
formed entirely in the intestinal canal or also in the 
blood and tissues. It is apparently on the first of 
these two suppositions that the employment of 
mercury, iodine, carbolic acid, sulpho-carbolates. 
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salol, salicylates, and other intestinal disinfectants 
suggested by the theory of the bacterial origin of 
ty^oid fever, has been based. Good results have 
undoubtedly been obtained, but not such as to in> 
validate the long-establish^ conclusion that it is 
not within the power of medicinal agencies to cut 
short an attack of tj phoid fever, or even effectually 
to modify its course. Undoubtedly ptomaines are 
formed in the small intestine, and this not only by 
the typhoid-bacillus, but by other bacteria which 
find a congenial soil in the albuminoid exudations 
poured out by the irritated mucous membrane It 
has seemed to the writer that this is the explanation 
of the dark and peculiarly offensive stools some- 
times met with in the early stage of typhoid fever 
accompanied by a high temperature, and of the ex- 
traordinary oppression of the nervous system and 
depression of the circulation occasionally seen with- 
out high temperature, or distension or tenderness of 
the abdomen, or diarrhoea, or other indication of a 
severe attack 

These are, therefore, the cases in which intestinal 
antiseptics are indicated , and, according to the 
writers experience, mercurial preparations are the 
most trustworthy When the motions are specially 
offensive and accompanied by much gas, the abdo- 
men being tumid and the temperature high, from 
a half to one fluid drachm of the solution of 
perchloride of mercury, with perhaps one or two 
grains of quinine, may be given every four hours for 
two or three days with excellent effects, or calomel 
in small doses of one sixth to one-third may be 
given every three or four hours When the nervous 
system is evidently overwhelmed by poison, uhile 
the abdominal symptoms are slight, the local lesions 
may be disregarded, and two or three grams of 
calomel may be administered once or on two succes- 
sive days. The entire aspect of a case threatening 
to prove fatal may sometimes be changed by thus 
clearing out and disinfecting the intestinal canal 
It will be remembered that two or three grains of 
grey powder were formerly given three times a day 
throughout the early part of the attack 

The formation of ptomaines m the blood and 
tissues IS little, if at all, influenced by remedies. 
The chief and most characteristic effect is the rise 
of temperature ; and this, when not aggravated by 
adventitious causes, is not controlled by antiseptics 
of any kind 

2. Seventy of the intestinal lesions, as indicated 
by marked tenderness in the right iliac region, 
tumidity and tension of the abdomen, and diarrhoea, 
may call for opiate fomentations, and, when the 
motions are unduly frequent, for starch -and-opium 
enemata Careful examination of all the stools is 
specially necessary m case of irritation by un- 
mgestea milk, and for the early detection of sloughs 
and blood-clots which may give warning of hsemor- 
rhs^e 

3. The great source of danger in typhoid fever is 
the prolonged high temperature ; and it is to this, 
together with the fever-poison or process, that are 
due the prostration of the nervous system and the 
weakness of the heart which are the most frequent 
causes of death. To keep down, therefore, the 
febrile heat of the body is to dimmish very greatly 
the danger attending this disease. It was natur^d 
and ^^inevitable that the rwnarkable class of drugs 
which have been found to have the power of lower- 
ing the temperature— acetanilide, phenazone, phena- 
cetin, and the like — should be eagerly employed for 


this purpose in typhoid fever t but while an imrne* 
diate effect can be obtained, it is only fugitive, and 
a continued administration is usually disastrous* 
The most trustworthy means of controlling the teoK 
perature is cold bathing. The cold-water treat- 
ment of fever was, as is well known, originated by 
Tames Currie, and practised with marked success by 
mm and many other distinguished and trustworthy 
physicians. Notwithstanding results obviously good, 
it fell into disuse, till revive by Brand of Stettm. 
Brand’s method is to place the patient m water at a 
temperature of 65° or 70® F. whenever the tem- 
perature of the body, as taken m the rectum, 
reaches 102 2°, and to keep him there for ten, 
fifteen, or twenty-five minutes, until the heat is re- 
duced 2®, or at any rate until he has been shivering 
for some minutes Liebermeister takes 103® as the 
temperature which requires the bath, and this he 
does not make quite so cold, that is, 75® F., while he 
recommends ten minutes only as the period of im- 
mersion The bath has to be repeated three, six, 
or eight times a day— as often indeed as the heat of 
the Iwdy rises to the point named , and it must be 
persevered with for two or three weeks or more, as 
may be required A little brandy is given before or 
during the bath , and when the patient is taken out 
of the water he is placed m bed, dned, covered up, 
but not too warmly, and kept at rest Hydro- 
THERAPEUTICS) In Order that the full benefit 
may be obtained from this treatment, it must be 
begun early, m which case the temperature need 
never be allowed to reach an injurious height ; and 
it IS claimed that the intestinal lesions are also held 
in check When thus earned out, it must be taken 
as established that the mortality of entenc fever is 
very greatly reduced by the bathing. Jurgensen’s 
statistics show a reduction from 1 5 *4 per cent to 
3 I ; Liebermeister’s from 27 3 to 82 (this 
observer, however, employmg quinine largely); 
others show a still larger fall ; and it may be safely 
estimated that in France and Germany the deaths 
have been diminished by at least one-half Cayley 
has shown that like results are to be expected m 
this country, and the wnter’s own experience is cor- 
roborative of his conclusions If, however, the 
remarkable success obtained by Barr of Liverpool 
by the continuous bath — the patient being kept in 
water at a regulated temperature throughout the 
attack— IS confirmed by general expenence, this 
method ought to supersede all other treatment. 
Against the advantages of cold bathing are to be set 
off the difficulty of carrying it out, and the labour 
It involves ; the prejudices of the public, and the 
dislike and dread of some patients ; the facts that 
some cases may be protracted (which, by the way, 
might otherwise end fatally) ; and that relapse is 
certainly more frequent. These are good reasons for 
trymg whether the same end may not be attained by 
other means ; but unless we are successful in this, 
the duty of the medical attendant is to insist on 
the uncompromising employment of the cold bath. 
The graduated bath, m which the initial tempera- 
ture of the water is 90® F., or, as the writer has 
found to answer the purpose equally well, So®, is 
often more acceptable to patients, the water being 
cooled down rapidly to 70® or 65®. The good 
efiects of bathing are not due simply to the abs^rac* 
tion of heat, a fiivourable mfiuence is exerted on 
the nervous system ; and if the fever be high, and 
the nervous prostration great— condmoiis in which 
the shock of sudden cold is of great service^the 
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cold water added to bring down the temperature 
may be poured over the jsatient’s head. TTie cold 
wet pack and Thornton’s ice-cap have been tried as 
alternatives to the bath, but without effects adequate 
to the requirements of the case. A valuable ex^- 
dient is to apply over the entire abdomen wet lint 
or thin flannel, upon which small pieces of ice are 
distributed. A cage will be necessaiy over the body, 
and the water from the melting ice must not be 
allowed to saturate the bed. It nas been hoped to 
prolong the effects of the bath, and so render fre- 
quent repetition unnecessary, by the administration 
of large doses of quinine or salicylic acid. Quinine, 
to keep down the temperature for any considerable 
time, must be given in large doses — thirty or forty 
wains ; and even this amount will, as a rule, pro- 
duce no decided impression unless the way has been 
cleared by a bath. It is to be given, then, shortly 
after a bath in two or three equal portions within 
the space of about half an hour, and a little lauda- 
num may be given with, or just before the quinine, 
to prevent vomiting. Very frequently the tempera- 
ture remains depressed for twenty-four hours after- 
wards, sometimes even for a longer period. The 
patient often suffers from severe symptoms of cin- 
chonism, but in view of the advantage obtained 
this need not be seriously regarded. Sometimes, 
however, violent and protracted vomiting is set up, 
which is an absolute bar to the further employment 
of quinine, except hypodermically. The neutral 
sulphate is the most convenient form for this pur- 
pose, and it is sufficiently soluble to be given in 
adequate doses, that is, of five or six grains. The 
writer’s own experience tends to the conclusion that 
the frequent batning has advantages over the com- 
bination of quinine with the bath, both as regards 
the safety and the comfort of the patient ; though 
he has also seen cases in which the bath alone 
seemed inadequate, while with the aid of quinine 
the fever was kept down. He has twice seen 
severe tetanus produced by the Ixith and quinine, 
both cases, however, recovering. Salicylic acid 
and the salicylates have appeared to him to have a 
dangerously depressing effect. Of digitalis, em- 
ployed in large doses as an antipyretic, he has had 
no experience. 

Without going so far as to say that the cold or 
graduated Imth should be employed in all cases, the 
writer is of opinion that many lives would be saved 
were cold-bathing at once put in practice, whenever 
a temperature of 103*5® 

days ^ows that the attack is of more than average 
severity ; and it is of the greatest importance that 
this should be done early, so that the pyrexia may 
never get the upper hand, and that the intestinal 
lesions may, if such a thing is possible, be modified. 
And no patient should be deprived of the chance 
which is afforded by the bath when, at any stage 
of the disease, life is threatened by hyperpyrexia or 
by consequences of high temperature, such as violent 
excitement, sleeplessness, restlessness, or nervous 
prostration. In such emergencies it may be necessary 
to jdunge the patient intoTce-cold water. The only 
comiflica;tions which render the bath inadmissible 
arc hsemorrhage, peritonitis, and the advanced 
cardi^ weakness and degeneration sometimes found 
late in the disease. Albuminuria or pulmonary 
affections do not constitute a bar to cold bathing. 
The writer has known albumen to disappear from 
the urine at once, and pulmonary congestion to 
clear up after a single bath. 


Treatment of Compiloatlons. — In severe 
and protracted cases a state of extreme prostration 
ensues which must be combated by special thera- 
peutic measures. A feature of this conaition is great 
frequency and weakness of the pulse, with loss of 
tension, so that the beats run into each other. Here 
digitalis may be of very great service, not only bv 
diminishing the frequency and increasing the strength 
of the heart’s action, but by giving tone to the 
vessels. Probably, however, the most valuable 
resource is the hypodermic injection of strychnine, 
which may undoubtedly save life. One-sixtieth to 
one-thirtieth of a grain may be given every three 
or four hours as long as necessary, the effect being 
carefully watched. Digitalin or ether, or both, may 
be combined with strychnine. Strychnine hypoder- 
mically is again the best remedy in the sudden inter- 
current attacks of prostration which sometimes occur 
in the course of fever. The most careful watch 
should be kept for complications at all stages of the 
fever, but especially after the end of the second week. 
A rise of temperature must always be taken to have 
some definite significance requiring explanation. 
With increased frequency of respiration, it may be 
the sole indication of the accession of pneumonia 
or pleurisy. A fall of temperature may give warn- 
ing of haemorrhage. Retention of urine, though un- 
common in typhoid as compared with typhus fever, 
should always be borne in mind ; and unusual rest- 
lessness should at once suggest an examination of 
the hypogastrium. The passage of a catheter has 
often put an end to sleeplessness and excitement. 
Bed-sores ought never to occur, and it will conduce 
to their prevention for the medical attendant to 
inspect the sacral region and other parts where they 
are liable to be produced. 

Hamorrhage . — In the treatment of haemorrhage 
the first thing to be done is to arrest the peristaltic 
action of the bowels bjr a full dose of opium ; and 
as an immediate effect is required, one of the liquia 
preparations should be given — the tincture or liquid 
extract, and the dose ma^y be from twenty minims 
to a drachm. The bleeding vessel has to be closed 
by a clot, and peristaltic movements will tend to 
disturb this, while it must be remembered that the 
blood poured out is a continued provocative of 
movements on the part of the intestine. Direct 
astringents which depend on local action are use- 
less ; before they could travel the whole length of 
the small intestine, and reach the bleeding point, 
they would be neutralised by combining witn the 
intestinal contents. Physiological haemostatics may 
be of more service. Ergotinc hypodermically, or 
alternate doses every hour or every two hours of 
the liquid extract of ergot, 5ss to 5), and of turpentine 
nix~xv, have seemed to the writer to have most 
effect. Acetate of lead and opium or morphine, 
sulphuric acid and decoction of logwood, tannic 
acid, and all the known styptics have been recom- 
mended. An important adjunct — probably more 
effectual than any internal remedy except opium — 
is an ice-bag over the region of the caecum : this 
at the same time quiets peristalsis and contracts the 
vessels. 

Stimulants must be given if the patient is in 
danger of dyin^ from sjmeope, but it must be borne 
in mind that fainting gives time for the vessels to 
closet and until the bleeding has stopped, this 
condition must not be too diligently averted. We 
must, in fact, sail as close to the wind as is con- 
sistent with safety. The same considerations apply 
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to the administration of food ; very little, if any, 
should be given by the mouth for twenty •four hours, 
nourishment being supplied by small nutrient 
enemata 

Perforation — The only medicinal treatment likely 
to be of service is the administration of Urge doses 
(5 j or more) of laudanum or the liquid extract of 
opium or an equivalent of morphine, hypodermically 
or by the mouth This has saved life in a few 
cases, but in the immense majonty of cases a fatal 
termination speedily ensues Laparotomy may 
also be proposed Many cases are now on record 
in which It has been successful. 

Pentomtis — Here, again, opium in repeated 
moderate doses is the most useful remedy ; with 
poultices applied over the abdomen. 

Tympanites —Once more the remedy is opium, 
which should be given in pill three or four times a 
day when the distension is late and gradual , in 
\ ery large doses of some liquid preparation when it 
IS sudden, and especially if early in the disease 
Charcoal has been recommended, but in the writer’s 
experience it has rarely been other than hurtful. 

Diarrhoea — As long as the stools do not exceed 
three a day, or while they do not appear to distress 
or exhaust the patient, nothing special need be done 
to check the diarrhoea It must always be borne 
in mind that beef-tea or other strong flesh -juices 
may excite diarrhoea undigested curds of milk may 
have the same effect As soon as undue frequency 
in the action of the bowels is observed, any possible 
cause in the diet should be eliminated , this failing, 
the best remedy is an opiate enema, twenty or 
thirty drops of laudanum in two ounces of thin 
starch In most cases two or three enemata will 
arrest the diarrhoea ; should this not happen, as- 
tringents must be given by the mouth — acetate of 
lead and opium or morphine, sulphuric acid, 
laudanum, logwood, or tannic acid 

Cottsitpaiion — This, whether mtercurrent when 
here has been diarrhoea, or present throughout the 
fever, is a perplexing symptom It is best relieved 
by enemata given every other day, but sometimes 
these are insufficient a teaspoonful of castor oil 
may then be given, care being taken that any 
accumulation in the rectum which might give rise 
to difficulty of defaecation is previously removed by 
enema 

Bilious Vomiting —When this is present from 
an early period of the attack, attended as it usually 
IS by great prostration, it has seemed to the wnter 
that life IS endangered by the formation and ab- 
sorption of some poisonous ptomaine, and that the 
intestinal lesions are then of secondary consequence. 
Acting on this idea, calomel has been given in 
doses of two or three grains, in order to carry off 
the poison and disinfect the intestinal tract, with 
excellent results 

Albuminuria — Nephritis must be treated by 
poultices and dry cupping over the kidneys. Albu- 
minuria due to alteration of the blood requires no 
special treatment, and it is not a bar to cold bath- 
ing, but on the contrary may be among the sym- 
ptoms calling for it. The disappearance of albumen 
from the urine, which is sometimes observed when 
the temperature has been reduced by bathing, 
seems to show that the blood -change is due to 
the pyrexia, and not to the poison. If the typhoid- 
bacilli are found to persist in the urine during con- 
valescence^ as occasionally happens, some urinary 
disinfectant, such as urotropine, should be admi- 
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nistered, and the disinfection of the urine carefully 
attended to. 

Pneumonia , — When pneumonia sets in, stimu- 
lants are generally required, and the patient will 
derive benefit from quinine, which may be given in 
the form of the aramoniated tincture. Turpentine 
in small doses, or the stimulant balsams, will often 
be found useful Turpentine stupes are generally 
better than poultices 

Thrombosis — Elevation oi the leg on soft 
cushions, warmth, and gentle support by means of 
a flannel bandage, will be the treatment required. 

W H Broadbent. 

TYPHOID STATE (rwpos, stupor).— Synon. : 
Fr jStat Typhotde j Etat Adynamique j Ger. 
Typhose Erschetnungen 

Definition — A condition which may arise in 
the course of any febrile disorder, when the ap- 
proach of death is gradual, and the nse of tem- 
perature either excessive or long-continued. The 
typhoid state was so named because of its similarity 
to the condition usually seen in severe cases of 
typhus fever. It is most frequent in entenc fever, 
yellow fever, and pernicious malarial fevers ; and in 
such cases the tendency is often evident the 
very beginning of the attack 

Description — The symptoms of the typhoid 
state compnse extreme prostration, low muttenng 
delinum, passing into stupor, with little or no true 
sleep {ooma-vigil ) , the ‘ chaff-collecting * move- 
ments of the hands {carphology ) ; derangement of 
the senses, and hallucinations of sight and heanng. 
The urine and faeces are passed unconsciously, or 
there may be retention of urme The sensibility 
of the skin is greatly impaired j flies creep unnoticed 
even over the eyelids. General muscular weakness 
IS shown, the patient lying on his back, sunk down 
in the bed The lips and gums are covered with 
sordes, and the ton^e is dry and black Subsultus 
tendinum is present The pulse is frequently small, 
weak, and even running in character, sometimes 
irregular, and easily affected by slight causes — ^for 
instance, failing distinctly dunng inspiration. The 
heart’s impulse is greatly weakened , the first sound 
almost or quite lost at the apex The skin is dry, 
if, as is often the case, the temperature is high, 
104-5° F or upwards j or it is wthed in clammji 
sweats, which rarely prevail at one time over the 
entire surface There is lividitv of, or even ecchy- 
moses on, the under-aspect of tne trunk and limbs ; 
and in the exanthematous fevers the eruption be* 
comes petechial. The breathing is burned and 
shallow, and towards the close frequently assumes 
the type known as Cheyne-Stokes respiration. 

Pathology —It is unwise to attempt to attri 
bute all these different symptoms to one sin^U 
cause The disorder of the nervous centres whicl 
are principally affected is probably due to the ore 
sence of toxins in the bloM, and to the enfeeolec 
circulation 

Prognosis — The prognosis of the typhoid stab 
IS alvrays grave, but in fisvers which run a definib 
course recovery may take place, even when th< 
condition is fully developed, if it be so only at n 
towards the end of the febnle penod. 

Treatment — The treatment consists in the fire 
use of stimulants. Of diese brandy is the best, aw 
may be given m doses of half an ounce 
hour or hour ; but the quantity must be 
not by measure, but by the effects upon th« patisnt 

5 * 
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If no improvement follows its exhibition by the 
mouth, frequently repeated rectal injections of 
brandy with egg or strong beef-tea ought to be 
tried. The su&utaneous injection of five to hfreen 
minims of ether is often so successful in increasing 
the vigour of the heart’s action, that it wdl deserves 
a trial here, too, if other means prove ineffectual. 
If the temperature is excessive, the cold or tepid 
bath, or the cold pack, should be used ; but im- 
mediately before or during the application of ex- 
ternal cold, half an ounce of brandy at least should 
always be given. The salutary effects of cold are 
maintained and increased by full doses of quinine, 
such as five or ten grains of the sulphate every 
hour, until twenty or thirty grains have been taken. 
Hypodermic injections of strychnine (gr. and 
the inhalation of oxygen are occasionally of ser- 
vice. External stimulating applications are not 
without value, for example, vesication by blistering 
fluid, or by strong solution of ammonia to the 
shaven scalp, when nervous symptoms predominate, 
or a flying blister to the prsecordial region when the 
heart’s action is seriously impaired. Throughout 
the typhoid state the (^dent’s strength must be 
husbanded as carefully as possible ; and the great 
object of the nursing should be to save him from 
the necessity of any mental or muscular effort 
whatever. James Andrew. 

H. Montague Murray. 

TYPHUS FEVER (rC^or, stupor). — Synon. t 
Malignant Fever; Petechial Fever; Gaol-Fever; 
Typhus ExatUhtmaiicus ; Fr. Typhus ; Ger. Flecks 
typhus ; Kriegspest ; Lazarethfiebtr. 

Definition. — Perhaps no better definition has 
been given in modem times than that which Hilder- 
brand formerly assigned to typhus : * Morbus 

acutus, febrilis, contagiosus, exanthemate proprio 
ac eminenti systematis nervosi passione stipatus.’ 

Within the past decade or two typhus has 
remarkably decreased in prevalence, and there is 
good reason to suppose that the time is not far dis- 
tant when it will have entirely disappeared, its 
poison being readily neutralised by fresh air and 
possibly by exposure to sunlight. 

^Etiology. — All experience goes to prove that 
food, bad in quality and deficient in quandty, is the 
most potent predisposing cause of typhus. All the 
great epidemics of fever in Ireland and elsewhere 
nave followed dmes of &mine, owing to bad seasons 
and fiulure of the crops. It has been assumed on 
high authority that typhus is a hunger-fever, but 
against this view a protest must be entered. That 
want and misery, and consequent mental depression, 
overcrowdii^, and dirt, reader the person susceptible 
and a ready reci;»ent of the poison must be admitted. 
But that there is a something in the air — * a con- 
tagium vivum,’ a typhus-miasma, which, taken into 
the system, produces fever— must also be admitted. 
Up to the present, the most ardent and able inves- 
d^tors have failed to discover the presence of a 
fever-produdng parasite in typhus, su(^ as has been 
found in some infective diseases. 

Bactbriodogy. — Hlava (1891), Lcwaschew 
{1892), Calmette (1893), Dubief and Bmhl (1893), 
are among the most recent writers on the bac- 
teiiolqgy of Q^us. Nothing definite, however, 
has as nesiuted from their researches or those 
of other invesligatort. In 1898 E. J. McWeeney, 
of Dublin, made an unsuoceisful attempt to iso- 
late micro-organiioif from the blood of two typical 


cases of spotted typhus. In both cases the blood 
proved to be absolutely sterile, tubes of glycerinc- 
agar and fiiintly alkaline peptone-broth failing 
to show any signs of growth when put away at 
37^ C. to incurate. In both cases ali^ the blood- 
serum, tested by the Gruber-Widal method, gave 
a negative reaction, so excluding a diagnosis of 
entenc fever. McWeeney, as a result of his ex- 
periments, concludes that our present methods of 
investigation are not capable of solving the question 
as to nature of the maUrUs morbi in tyjfmusw 

The poison, whatever it may be, is present in 
certain localities, causing endemic disease, and 
under favourable conditions assuming the epidemic 
form. 

Origin of Typhus. — The doctrine of the de 
ncvo or spontaneous generation of typhus is opposed 
to all analogy, so far as the specific fevers are con- 
cerned. Indeed it is beset wi^ greater difficulties 
than those which it is designed to explain. The 
theory would become untenable, were the microbic 
origin of the disease once proved. It is unnecessary, 
if we assume that in cases of obscure origin we have 
to deal with a sudden increase of virulence in the 
infecting agent on the one hand and an acutely 
developed susceptibility by the patient on the other 
hand. It must, however, be admitted that now 
and again a case of typhus occurs in which it is 
impossible to trace the infection. There is no dis- 
ease, with the exception of smallpox and scarlatina, 
which is admittedly more infectious than typhus 
fever. 

In Ireland the question of infectiousness was 
many years since set at rest by Marsh. Cheyne’s 
reports of the Hardwicke Hospital are also replete 
with facts pointing to the same conclusions. The 
greater number are not conscious when they are 
poisoned by the typhus miasm, but the exceptions 
are not rare. Marsh perceived, on suddenly turning 
down the clothes of a patient, a highly disagreeable 
odour ; he was oppress^, and at once overwhelmed 
uno ictUf being conscious at the time of having ab- 
sorbed the poison. 

Prodromal or Latent Period : Period of 
Incubation. — The time intervening between 
exposure to infection and the advent of the series 
of phenomena constituting fever is generally from 
three to seven days ; but it may be shorter or more 
protracted. There may be no incubation — typhus 
sukrans ; the overt symptoms appearing simulta- 
neously with the rece;Hion of the poison. The in- 
cubation-period is not generally a time of health : 
sleep is disturbed, there is often a malaise, an un- 
defined sense of illness, a depression, and often a 
fear of some impending calamity. The patient may 
struggle against it, and follow his ordinary occu- 
pations, until it becomes impossible to further 
resist. 

Symptoms. — The symptom which ushers in the 
disease is generally a rigor, a sensation as if cold 
water were trickling down the back. There may, 
however, be no distinct rigor, merely a frisson^ a 
chilliness ; and even this may not be noticed. There 
may be one distinct severe ri^or, or a numlxr of 
slight shivering. After the r^or a rapid rise of 
temperature talces place ; and now, if not before» 
the patient is in most cases compelled to take to 
bed. The symptoms then are headache, giddiness, 
heaviness, lan^or, dulness, pain in back and limbi 
— especially the thighs— sleeplessness or disturbed 
sleep, thirst, anorexia; perhaps nausea or even 
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vomiting ; the tongue may be loaded, white or 
yellowiM. 

The early symptoms are at times so slight that 
the affected person may be able to walk about ; and 
m three, four, or seven days defervescence takes 
fdace, and restoration to health follows. This is 
term^ ‘ febricula ’ — Febrts ambulatoria of the 
Germans. In by far the majonty, however, the 
symptoms become aggravated day by day ; some* 
times catarrhal symptoms supervene — often they are 
the earliest manifestations. Headache is complained 
of, with intense dashes of li^ht before the eyes, or 
intolerance of light ; the skm, at first r^, assumes 
a dusky hue ; the tongue becomes brownish and dry. 
On the fourth or fifth day of the fever the rash 
(the exanthem to which the disease typhus exanthe- 
matuus owes its name) appears. This rash is 
generally first observed on the trunk, then spreads to 
the extremities ; it rarely appears first on the backs 
of the hands and face The spots vary in size 
from a slight speck to three or four lines ; sparse 
at first, they soon extend ; isolated or grouped 
together, they have been compared to pieces of 
marquetry ; they may be of an intense red, but 
generally they are pale ; little papules are seen in 
some few cases The typhus-exanthem bears a 
close resemblance at its commencement to the rash 
of measles , hence it is often termed * measly erup- 
tion.* The spots disappear on pressure In the 
space of two or three days the eruption is complete ; 
the colour gradually assumes a more or less dark 
hue, livid or mulberry, no longer disappeanng on 
pressure. The usual duration of the rash is from 
a few days to fourteen or fifteen days. Its colour 
is often deeper on the back than elsewhere ; and 
when a doubt exists as to its having appeared, it 
should be looked for there 

The rash does not seem to have any influence 
on the fever, and it may continue after the defer- 
vescence ; but the more copious it is, and the deeper 
Its. colour, the more severe is the disease. This is 
the opinion which is held by most observers. The 
change of the eruption from a measly rash to true 
petechiae or cutaneous hsemorrhages is the rule 
The skin in the course of the disease may be the seat 
of various epiphenomena — erysipelas, furuncles, 
sudamina, oedema, akscesses or gangrene of the parts 
most exposed to pressure ; and sometimes even the 
nose and the genitals are aflected. In some epi- 
demics icterus occurs, and its appearance has in 
some cases been remarkably sudaen. The febnie 
phenomena are not mitigateo with the development 
of the rash. 

It sometimes happens that towards the end of the 
first week there is an amelioration of the symptoms ; 
but this IS but a lull in the storm m the greater 
number of cases. The temperature, whi^ had 
fallen, rises again, and often exceeds the former 
record The pulse attains a frequency of lOO in the 
morning, and iia to 120 in the evening, and in the 
severest cases far exceeds this. In the early stages 
It is fairly full, but it may become weak, compres- 
sible, and fluttering ; or, which is perhaps a more 
evil omen than meat frequency, slowness is observed, 
owing to the oiminished power of the ventricle to 
make every contraction felt at the wrist, llie 
patient lies on his back in a state of great prostra- 
tion ; there is a tenden^, to slip downwards in 
the bed ; the headache of the early days has been 
•ucceedM by delirium, the character of which varies 
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disturbed sleep, he is confused and unable to answer 
questions correctly; at the end of the first or 
beginning of the second week the delirium becomes 
more pronounced—noisy, restless, or apathetic — 
^d often the strangest phantasies arise. A fixed 
idea may take possession of the mind ; there may 
be muttering delirium, coma vigil, sopor, sudden 
furious mania altemaung with sopor ; often there is 
difficulty of restraimng the ptient m bed ; hence 
the necessity of closest watching, especially at nig^t. 
The tongue is dry, contracted, and black, covered 
with fuliginous aeposit— ' parrot tongue ’ — as are 
also the gums. Retention occurs from paralysis ch 
the detrusor vesicae, or involuntary di^harge of 
urme ; and the bladder should be examined fre- 
quently, as the discharge is sometimes merely an 
overflow ; for days it may be necessary to employ 
the catheter The urme is high-coloured, scanty, 
and often albuminous. Such are the symptoms of 
typhus in its severe form. 

Towards the end of the second week, in, 
fortunately, the great majonty of cases, a favourable 
change takes place. There is no disease in which 
the change may be so sudden from a state of 
extreme danger. The patient, who had been 
violently delirious, or lying in a torpid state of low 
muttenng delinum wi^ subsultus tendinum, falls 
into a tranquil and profound sleep which may last 
for many hours— so long that it is necessary to 
awaken him for nourishment; and on awakening 
the temperature may be normal or below it, the 
tongue moist, the pulse — which had been rapid, 
thr^y, and tremulous— firm and moderate in 
frequency, and intelligence to a great extent restore^ 
with returning desire for food and dnnk. This 
change — crisis by sleep— is the most firvourable 
event. The skin, which was burmng hot — cahr 
mordax^-may become moist, bedewed with a gentle 
sweat; and this seems in some instances endea], 
altogether diflerent from the copious sweat which, 
occurring at an earlier stage, is almost always 
indicative of danger. A change, too, occurs in the 
urine which has been considered cntical: it has 
been high-coloured and albuminous, or even bloody, 
and now the secredon is abundant, of normal colour, 
or even paler than natural, with a copious depo^ 
of the hthates and phosphates. To ^ change in 
the urme the term * crisis by urme * has been given. 

Complications. — Many are the dangers and 
difficulties from compkcations which threaten, the 

S atient in the course of typhus, and prolong the 
isease ; one of the most common is imphcation of 
the respiratory organs. In some epidemics so fie- 
auent is bronchitis, that the disease has received 
tne name of * broncho-typhus.* From the emset 
there may be a bronchial aflection unmarked by the 
ordinary symptoms, even m advanced stages^— 110 
expectoration, perhaps not much acceleration of 
breathing ; it may involve the whole extent of the 
bronchi (bronchiolius), even produemg coUapee; 
its presence being discoverable only %jHisculta« 
don. It is noteworthy that secon^^ anecdons m 
typhus are more or less latent B(ondio»poeiio 
monia, hypostadc conj^on, difluae onetponiat 
are among the most mnnidable complications la 
fever, and often indicate a lethal terminatioit. 
Multiple abscesses, or gangrene in various situationit 
not confined to the parts exposed to pressure, may 
occur. Convulsions may usher in a ftUal termini^ 
don. Sudden death his oeconed when aft 
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Diagnosis. — There are cases of typhus the 
course of which is normal, and which present no 
difficulties to the experienced physician in arriving 
at the diagnosis, and hence it is said the disease is 
easy of diagnosis ; but he will meet with others, 
though few in number, in which it is occasionally 
impossible. 

The fevers with which it is most likely to be con- 
founded are enteric and relapsing fever, both of 
which are found to exist in company with typhus 
in many epidemics of the latter. Cases of enteric 
fever may be wanting in the characteristic changes 
in the intestinal canal and the glands ; and, again, 
typhus may exhibit changes resembling those of 
enteric fever, and so the two may, as it were, shade 
into each other. The knowledge of the exposure 
to either disease will assist very much, for typhus 
never gives rise to enteric, nor enteric to typhus. 
Important aid also in the diagnosis may be ob- 
tained by observation of the temperature : marked 
elevation of temperature is noted in typhus from 
the onset, and the rapidity of the rise and the 
shortness of its duration exclude the idea of enteric. 
The course of typhus resembles that of relapsing 
fever in the first days. In both of these diseases 
the temperature is high j but it is higher in relapsing 
fever, and on the fifth or seventh day defervescence 
takes place, and the patient is for the time fever- 
free, to be attacked later by a new access of fever. 
Other febrile diseases seldom maintain so high a 
temperature as typhus for so long a period. The 
return of the temperature to the normal from 
fever-height in typhus is often very rapid, the 
defervescence, as before mentioned, taking place in 
one night. 

Comparing typhus with enteric fever, the defer- 
vescence is extremely rare at so early a period in 
the latter, or at so late a date in an acute exanthem 
or in relapsing fever. The rapid fall of the tem- 
perature in typhus, as compared with the gradually 
decreasing fever in enteric, is also a distinguishing 
feature. The profuse petechial rash contrasts 
strongly with the sparse rosy spots of enteric 
fever, which usually come out in successive crops, 
and are slightly elevated. The absence of epistaxis 
and intestinal lesion, also of haemorrhage and of 
marked splenic enlargement; as a rule, absence 
of the diarrhoea cliaracteristic of enteric fever, and 
of ileo-csecal tenderness and gurgling ; and the 
comparative rarity of meteorism, — all are to be taken 
into consideration. In both, the respiratory and 
circulatory organs are liable to be implicated, and so 
are the kidneys. 

It has been affirmed that no single symptom pro- 
claims the presence of typhus ; but the order in 
which the symptoms are presented, the grouping of 
symptoms — what German writers call * symptom- 
complex* — and the disturbance of the nervous 
Intern, powerfully aid in arriving at the di^osis. 

Prognosis.— In forming a |xrognosis of typhus 
fever, the character of the epidemic, and the rate of 
mortality, may first be taken into account. Some 
epidemics are peculiarly mild and benign, others 
are maligi^t in the extreme. The period of the 
epidemic is also important, as the earliest cases are 
generally most fatal. Then the condition of the 
patient, if previously in broken-down health, ill 
fed, ill cloChed, ill housed — such fall ready victims 
to the pestUenoe ; perhaps nothing renders the pro- 
gnosis more un&vourable than iiabiti of intem- 
perance. In the upper ranks of life, occupations 


involving anxiety and mental stress predispose to 
bad attacks, in which the nervous symptoms are 
prominent at an early stage ; such cases have re- 
ceived the popular name of ‘ brain -fever.* Sex- 
mortality is also to be noted, being greater in adult 
men than in women. The symptoms indicative of 
danger are the early existence of delirium alter- 
nating with stupor, the peculiar affection denomi- 
nated ‘coma vigil,’ subsultus tendinum, and other 
low nervous phenomena. Coma Vigil. 

Very high or very low temperatures, and extreme 
rapidity of pulse, always proclaim the severity of the 
disease and consequent danger. It has been ob- 
served, however, that in no disease is high tempera- 
ture so well borne as in typhus. The character of 
the pulse is one of the most reliable indications of 
danger. To rapidity may be added irregularity, 
feebleness, compressibility. The opposite state 
however (slowness) is also of evil augury ; for the 
first sound of the heart may be absent, and the im- 
pulse diminished in force or absent-conditions of 
the heart indicating the need of wine and other 
stimulants, as first pointed out by Stokes. Great 
t^panitic distension is another indication of 
danger; and the presence of rash of the deepest 
hue. 

Other conditions which add to the danger in 
typhus fever are weakness or paralysis of various 
parts ; hypostatic congestion, which may end in 
gangrene of the lung ; strabismus ; and contraction 
of the pupil ; spasm, convulsions, stiffness of neck, 
utter unconsciousness, automatic movements ; and, 
above all, advanced age. 

The prognosis in uncomplicated typhus is favour- 
able ; in early life the mortality is moderate. It is 
not so great in women, except when they are preg- 
nant. Danger increases after passing the meridian 
of life ; a quarter and even half of the cases between 
fifty and sixty years of age succumb. In some 
epidemics the enormous mortality of 40 or 50 per 
cent, has been reached, contrasting remarka^y 
with the low rate of others — only 5, 6, or 7 per 
cent. 

Anatomical Characters.— It is admitted by 
all who have had the most extensive opportunities 
of investigating the disease, that there are no ana- 
tomical changes which can be considered patho- 
gnomonic of typhus. 1 

If death takes place early the body is little \ 
emaciated ; the petechue which are caused by blood- 
extravasations are visible, and, as in life, most 
marked on the back. Almost all the organs of the 
body are the seat of change in structure, conges- 
tions, and hyaline, granular, or fatty degeneration. 
The mucous membrane of the intestinal tract is 
infiltrated, and shows traces of catarrh, and in ex- 
ceptional cases even s^rficial ulceration, but there 
is nothing constant. The brain and membranes in 
the early stages are hypenemic ; if death occurs late 
in the disease they may be anaemic, with serous 
effusions. The heart-walls are softened, and the 
seat of granular and fat^ change ; there is fluid 
blood in the ventricles. The lungs are the seat of 
hypostatic congestion, the blood being almost black. 
The veins and arteries have been found to be the 
seats of thromboses and emboli. 

Treatment.— Impressed with the communica- 
bility of typhus, it is the duty of the physician to 
insist on the isolation of the sick from the healthy. 
On the first access of fever the patient should be 
ordered to bed. Every exertion, mental or bodily,* 
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should be forbidden. The transport of those sick 
of typhus in war has been known to intensify the 
symptoms ; so it is, too, in civil life. Therefore 
removal from the locality where first attacked 
should be avoided, except under the stress of abso- 
lute necessity. 

In the management of typhus cases, an abundant 
supply of air should be aiforded. From the chamber 
all unnecessary furniture should be removed , the 
covering of the bed should be light. The tempera- 
ture of the apartment should not be under 59® F. 
or over 65® F During the height of the fever, 
when the temperature is high, exposure to cold does 
not act injunously, but it is harmful when once 
defervescence has taken place The patient should 
not be permitted to change from the prone position 
for any purpose — an order often difficult to enforce 
during the early period of the illness The strictest 
injunction should be issued against noise, or even 
whispering, in the room Light should be modified, 
but not excluded The patient will sleep better if 
the room is not darkened during the day. No one 
should be admitted to the room except the necessary 
attendants 

The disease in uncomplicated cases, when of 
moderate severity, runs a certain course, tending 
towards a favourable termination, and then the 
treatment is absolutely expectant. The idea of 
arresting typhus fever is now altogether abandoned. 
The regulation of the diet is of paramount import- 
ance Thirst IS constantly felt, and the craving 
should be satisfied, and the fancies of the sick, 
when possible, be indulged. Cold water or some 
mineral water will generally be found to be most 
acceptable ; when the tongue is dry, iced water or 
ice may be permitted. If the patient’s sensibihties 
are so blunted that he cannot give expression to his 
wants and wishes, care must be taken that at 
Tegular intervals drink and nourishment be given ; 
no more suitable drink than milk and water or 
soda-water can be given, thus supplying nourish- 
ment at the same time that the thirst is assuaged 
Broths of different kinds are freely allowed, and, 
when there is great debility and manifest failure of 
strength, more concentrated nourishment, as essence 
of meat, or eggs The administration of wine and 
stronger alcoholics is one of the points in the treat- 
ment of fever demanding the most careful considera- 
tion on the part of the physician In most cases, 
oxcept in those stamped by malignancy from the 
commencement, it may be postponed to the end of 
the first or beginning or even the middle of the 
second week, and alcohol may then be cautiously, 
tentatively given, marking its effects The selec- 
tion of the stimulant should depend on the age and 
previous habits of the patient : the young or pre- 
viously temperate require wine in only small Quan- 
tities, and diluted ; the aged or intemperate a liberal 
allowance of strong wine or even brandy. Without 
reference to the day of the fever, if there be 
prostration, a tendency to sinking of the vital 
powers, stimulants must be freely pven ; and thus 
the threatened paralysis of the heart may be warded 
off. Medicinal agents, such as ammonia and ether, 
are often advisable. Su Stimulants. 

The cerebral symptoms— headache and delirium 
— are frequently reliever by the application of ice 
or, what is sometimes more , effectual, cold or tepid 
afi^sion. Care should be taken, when the ice- 
bladder is employed, that it should not remain too 
long on the head, as it seems to have a depressing 


effect. When insomnia is present, and the tem- 
perature IS high, tepid affusion often has the effect 
of inducing sleep ; so has the abstraction of a small 
quantity of blood from the temples (two or three 
leeches on each temple), sleep often coming on 
while the blood is nowing In conditions of a 
comatose nature blisters mould be employed — 
stnps of blisters on the vertex, and not to the 
nucha, the part usually selected, but which should 
be avoided If insomnia continues, the use of the 
bromides may be resorted to, and often with advan- 
tage ; but when they fail, as they may, then opium 
or morphine must be administered Hall has found 
sulphonal a remedy of much value, but it often has 
a depressing effect 

The application of water to the head has been 
spoken of, but in all cases it is also essential for the 
whole body The most scrupulous cleanhness is to 
be observe, and sponging with cool or tepid water 
may be used when the antipyretic treatment by cold 
baths has not been fully carried out This treat- 
ment IS now being adopted in typhus also, in which, 
as in other cognate diseases, the danger of high 
temperature is universally admitted At the same 
time our object must be to control temperature, not 
recklessly to reduce it too much or too fast The 
nature of the fever-process is now far better under- 
stood than it was even a few years ago, and we 
have learned that ‘fever,’ or elevation of bodily 
temperature above the standard of health, or * nor- 
mal,’ serves a useful purpose, provided that it is 
proper^rT controlled 

Quinine has been looked on by some as a speafic- 
Liebermeister recommended it in colossal doses, 
and said he treated no senous case of typhus with- 
out It. It is used as an adjunct to the cold 
bath m the antipyretic treatment of fever ; it may 
be the sole antipyretic when the cold bath is contra- 
indicated Mosler, who had the experience of two 
epidemics of typhus, attributes the low mortahty of 
the second to the fact of the antipyretic treatment 
having been by him more energetically carried out 
m that epidemic than in the first 

The means of removing constipation is 

by warm- or cold-water enemata, which never 
cause over-action, which even mild aperients by 
the mouth often do One of the most dangerous 
complications in fever is meteonsm, and the 
best means of combating it is by the internal and 
external use of turpentine. Another is bed-sore, 
which in low forms of fever, despite all efiforts 
to guard a^nst it, will sometimes appear The 
ba(^ should be examined daily, and the surface, 
which has become red, should be bathed with 
brandy or camphorated spirit ; the posiuon of the 
patient should be changed, and air- or water- 
cushions placed under me back, or a water-bed 
employed. In all cases it is most desirable to have 
two beds ; a change can be effected without difi&oiKy 
or danger, and the comfort and advantage of separate 
day- and night-beds are incalculable. most 

difficult at times to hmit the ravages M bed- 
sores ; the nates have in some instances litetsUy 
sloughed away, but even in such a case recovery 
has taken {dace. For the treatment of Oanorbnb, 
siep. 571 . 

The danger of hypostasis has been alluded tq, 
and this may be averted by altering the position of, 
the {latient, and also by the free administration of 
wine or brandy to stimulate the heart’s action. 

In pneumonia occurring as a complioltiony 
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quinine is a most useful remedy ; and in cardiac 
ntlure it seems to have almost a specific influence 
on the muscular tissue of the heart, for it has l^cn 
often found that under its influence the weak, irre- 
gnlar, and fluttering heart has become regular. 

The physician must be always on the watch for 
complications, for their approach is generally in- 
sidious, and wanting in the symptoms which in 
ordinary cases appertain to them ; they may be 
truly termed latent. The restoration to health 
after ordinary typhus is rapid ; but typhus protracted 
beyond its ordinary duration leaves the patient’s 
bodily strength at a veiy low ebb, and sometimes 
the brain does not speedily recover from the shock 
it has received. Mania may be a sequel, but the 
form of cerebral disturbance is more frequently 
characterised by mental weakness, with inability to 
fix the attention and follow any train of thought 
The prognosis is generalljr favourable, for usually 
in time the mind recovers its wonted vigour. 

OHN Banks. 

. W. Moore. 

TYROSINE {Tvp 6 s, cheese).— Synon. : Fr. 
Tyrosine. —Tyrosine^ or para-oxyphenyl-a-amidq- 
propionic acid, is, like leucine, with which it is 
generally associated, a decomposition-product re- 
sulting; from the prolonged action of the pancreatic 
secretion on the complex proteid molecules. Its 
diemical composition is represented by the formula 
(C,HJOH)CHjCH(NH,)COOH). T^osmt is 
never a constituent of fresh tissues. It is normally 
a constituent of the intestinal contents, being one of 
the products of the action of trypsin on the hemi- 
peptohe resulting from proteolysis by the gastric 
and pancreatic ferments. See Alkaptonuria. 

Characters.— Tyrosine-crystals are soluble in 
acids and alkalis, but very sparingly soluble in cold 
water, much more soluble in hot water, and prac- 
tically may be considered insoluble in ether and strong 
alcohol. It cannot be sublimed without decomposi- 
tion. 

Microscopically^ tyrosine-cwtals are usually 
seen in the form of very fine needles, either 


separate, ojr occuning in feathery or * whcatsheaf ’ 
bundles or rosettes {see p. 1798). 

CkemicallVf tyrosine may be separated from the 
urine, by tne method described under Leucine, 
but the residue obtained, insoluble in boiling alcohol, 
is treated with boiling water, and allowed to 
crystallise. The most reliable and delicate re- 
actions for tyrosine are the following ; — 

Pirials Reaction . — Warm on a water-bath for 
about five minutes a watch-glass containing 
tyrosine moistened with concentrated sulphuric 
acid; a pink colour is produced. Dilute with 
water, warm, neutralise with calcium carbonate; 
filter while hot. Add to the filtrate a few drops, 
carefully avoiding an excess, of a weak solution of 
the perchloride of iron. A violet colouration is in- 
dicative of the presence of tyrosine. Leucine in- 
terferes with Film’s reaction. 

Hoffmann's Reaction . — If to a heated solution 
of tyrosine a little Millon’s reagent be added, the 
fluid assumes a rose-red or crimson colour ; and if 
tyrosine be present in quantity, a precipitate of a 
similar colour will be thrown down. 

Scherer^ s Recution. — Apply a mixture of 
strong nitric acid and water to a solution of tyrosine, 
evaporate to dryness, a yellow residue is obtained ; 
moisten and warm with liquor sodae— a yellow 
turning to a deep reddish-yellow colour is pro- 
duced. 

Pathological Significance. — Tyrosine is 
never present in healthy livers ; it, however, is pro- 
bably normally present in ve^ small amount in the 
pancreas and the secretion of this gland, and in the 
spleen. It is not considered a normal constituent 
of the urine (Ulrich regards leucine and tyrosine 
as normally present in minute quantity), but its 
presence in this excretion along with leucine is of 
value diagnostically in certain morbid states of the 
liver, especially acute yellow atrophy, in which 
the secreting cells are quickly disintegrated. It 
has also been detected in the urine in cases of acute 
poisoning by phosphorus. See LbuciNB ; LiVER, 
Atrophy of. Acute Yellow; Xanthoma ; and Uri- 
nary Deposits, Plate XX. John Harold. 


ULCER AND ULCERATION [ulcust a sore). 
Synon. : Fr. Ulclre ; Ger. Geschwitr. 

Definition.— An ulcer is a solution of con- 
tinuity of an epithelial or endothelial surface, 
resulting from the destructive changes associated 
with inflammation. Surgically the term < ulcer’ 
signifies an open sore. 

^Etiology.— The inflammatory process to which 
ulceration is due results in almost all instances 
from the action of micro-orjianisms. In a few 
cases continued mechanical irntadon may cause an 
^cer, but even in such instances extension of the 
itfocess is due to the invasion of the wound by 
bacteria. The poisons formed in the growth of 
thete cauEe die phenomena of ioflatnmation, with 
death and 'disust^pration of the tissues. In the 
majority of ulcers the organisms at work are the 
common pyo^ic cocci {see Pyogenic Bacteria). 
Ulcers ittay ^ be due to the tubercle-badllus, the 


U 

B. typhosus, the organism of dysentery, and others. 
In syphilitic (tertiary) ulceration, a breach of sur- 
face results from the breaking down of a gummatous 
deposit, and secondary invasion by pyogenic or- 
ganisms takes place : this secondary invasion may 
occur in other * specific ’ ulcers, such as the tuber- 
cular, or in those arbing from necrosis of new- 
growths. 

* Predisposing * causes of ulceration are seen in 
any conditions which diminish the resistance of 
the tissues to bacterial attack. Thus the defective 
nutrition of the skin due to varicose veins causes 
slight injury (scratching, blows) to result in the 
formation of an ulcer. In diabetes mellitus small 
abrasions or wounds may give rise to ulcers, which 
show little tendency to heal, the factors at work in 
this disease being not only the presence of sugar in 
the tissues, but also special changes in the vessels 
and nerves. Owing to their poor vitality the cells 
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of tumours rapidly undergo fatty degeneration and 
necrosis, whicn result in the early appearance of 
ulceration in superficial malignant growths. Ulcera- 
tive endocarditis is generally secondary to old 
rheumatic lesions, whi^ become the seat of fresh 
bacterial invasion 

It is not yet certain whether the nervous system 
exerts a direct trophic influence upon the tissues, 
but the evidence appears to favour uus view. Per- 
forating ulcer of the foot is met with in cases of 
tabes dorsalis, and less commonly alon^ with other 
nervous lesions. If it be not due to direct nervous 
action it must be supposed that the resistance of the 
tissues IS weakened by disturbance of their vascular 
supply, and that organisms are thus enabled to ^in 
a footing as a result of insignificant injuries. The 
same alternative explanations may be offered in the 
case of bed-sores , or the combined causes may be 
at work in both instances. 

A breach of surface by which bacteria may enter 
and set up the process of ulceration may arise from 
external causes, such as mechanical violence, che- 
mical irritation, heat and cold, continued pressure, 
&c. So-called constitutional causes are in reality 
only ‘ predisposing ’ conditions, in the sense given 
above. 

Pathology and Morbid Anatomy.— The 
process of ulceration consists in a gradually extend- 
ing molecular death of inflamed tissues, and is 
exactly the same as that by which an abscess- 
cavity IS formed and extends {see Abscess) The 
wall of an ulcer is in structure the same as that of 
an abscess, and varies according as the destructive 
process is still spreading or has been arrested If 
the ulcer is spreading the surface will be formed of a 
layer of leucocytes, and these cells also infiltrate the 
underlying tissues, the elements of the latter are 

ranular, and in process of destruction, and the 

lood-vessels dilated for some distance around the 
lesion Sloughs of tissue killed en masse may 
here and there remain adherent to the surface of the 
ulcer. If arrest of the ulceration have taken place, the 
ulcer is practically a healing wound, and its floor is 
covered with * granulations,* the deeper layers 
showing all stages in the ^dual conversion of 
granulation - tissue into fibrous acatnx {see 
Wounds, Healing of) The naked-eye appearances 
of the different varieties of ulcers are given below, 
the essential parts for study in any ulcer being— the 
surface or floor ; the edges and surrounding parts ; 
the base or underlying tissues ; and the d^harge 
secreted 

The discharge from an ulcer consists of serous 
exudation from the vessels, with a varying amount 
of leucocytes, which die and constitute pus Oc- 
casionally blood IS present either frdm intensity of 
inflammation or from rupture of capillary loops in 
the granulations. If the discharge is retained be- 
neam a crust or dressing, it may accumulate and 
putrefy 

Classification and Varieties.— Ulcers may 
be classified according to their most obvious causes, 
predisposing and exciting ; thus there are tubercular, 
typhoid, syphilitic, paralytic or perforating, van- 
cose, malignant and other kmds. For clinical pur- 
poses the following varieties may be distinguished : 

I. Healing or healthy This is practically 

a granulating wound. The ^surface is covered by 
granulations, which are siEall and bleed when 
smartly touched. There is a thin, blue epidermic 
pellicle, consisting of the epidermis advancing from 


the edges over the surfrice. The edges are on a 
level with the surface, of a pink tint, and free from 
induration. The surroundings are free from indu- 
ration, and normal m appearance. The discharge 
IS small or moderate in quantity, and, unless free 
from pyogenic bacteria, consists of so-nlled * laud- 
able pasJ The pam is inconsiderable. 

2. IVeah uUer. — The cause of one form of weak 
ulcer is the prolonged use of emollient af^Ucations. 
The characters are : flabby, watery, geUtinous granu- 
lations, rising above the level cff the surroundings 
as so-called * proud flesh*’ The edges are over- 
lapped by the granulations The surroundmgs may 
be mirly normal. The discha^e is thin and watery. 
There is little or no pain. 

Another cause of ‘ weak ’ ulcers is where, owing 
to some local or constitutional cause affecting the 
circulation, there is a defective blood-supply to the 
ulcerating surface. The granulations under these 
circumstances become sm^th and yellovrisb, the 
edges look pale and flat, tne secretion is thin and 
sir^l m quantity, and a dry crust or scab is apt to 
form. In yet a third vanety the ulcer becomes 
oedematous, a condition frequently associated with 
Bnght’s disease, and any local or constitutional 
trouble in which the circulation m the larger vessels 
is defective 

3 Indolent^ callous ^ or ‘ chronic^ ulcer , — This sub- 
variety occurs when, from chronic irritation in a 
part devoid of sufhaent blood-supply, the fibrous 
mdurauon is excessive, and the bloM-vessets reach 
the surface of the ulcer m too minute quantitijes to 
build up healthy granulations. 

The surface is sunk below the level of its sur- 
roundings, IS destitute of granulations, and looks 
glazed The edges are rai^, hard, a^ irregular. 
The surroundings are mdurated and raised, and the 
veins in them frequently become vancose. The 
discharge is thm, serous, and small in quantity. 
The pain at times is very great, especially at night. 

4. Irritable ulcers * — These are met with on the 
legs of neurotic and anaemic women, and m women 
suffenng from menstrual disturbances. The surface 
IS uneven, often covered partially with a grey slough. 
The edges are thm and irregular. The surroundings 
are red and glazed, but not raised or thickeued. 
The discharge is a thm samous pus. The pain is 
excessive, of an aching or neuralgic kind. 

5 Inflamed ulcers,— haij form of ulcer may 
become inflamed, owing to fresh bacterial mvasion. 
This sub-vanety may arise during the course of an 
indolent ulcer, from derangement of the patient’s 
health or local irritation. 

The surface is covered with a greenish-gr^ exu- 
dation. The edges are swollen, everted, red, and 
angry. The surroundings are red, swollen, ai^ 
hot The discharge is ichorous, offensive, and often 
bloody, causing imtadon wherever it touches. Hie 
pain is of a throbbing kmd 

6. Fhagedanu and slonghmg «f 3 r«rr.-*-When an 
m^med ulcer commences to spread^, the eid^ies 
liquefy and rapdly break down. The pcodlss may 
take place with extraordinary rapidity, asinehaacfe, 
when It is called phagedsm $ or as In hospital 
nmgrene, when it sprads ^efly by skMglniig. 
The patient in dtber am is asua% in a aiameSc 
state ; the ulcerated part is thisky red, angiy-tocA- 
ing, hot, and painfrd. Hie snrfiiiee is coveted by a 
grey or black skagh, aafr the edges are sfaaip^ 
cut and undennined. Sm Bvna t CaNomoic Obts 1 
Gangrenr I and Vbnbiaal Soei. 
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7. Varicose ulcers. — These are small .at first, and 
gradually enlarge with oedema of the edges, soft 
prominent granulations, and eczematous surround* 
mgs. They seldom bleed except at the moment of 
the bursting of a periphlebitic ulcer, from which 
they sometimes originate. The chronic ulcer, in- 
duced by varicose veins, develops a widespread 
induration, which, by interfering with the venous cir- 
culation, tends to increase the tendency to varicosity. 

8. Hamorrhagic ulcers, — Haemorrhagic ulcers 
occur in persons suffering from amenorrhoea, scurvy, 
chronic jaundice, or haemophilia. They tosscss 
many of the characters of irritable ulcers, but in 
addition have a special tendency to bleed. The 
blood is of a capillary-venous character, and flows 
fairly freely at times. 

9. Atonic [paralytic) ulcers, — In the feet of para- 
lytic patients ulcers may develop with extraordinary 
rapidity. They are painless, frequently multiple, 
and present uneven, often scooped-out, surfaces 
covered by granulations of irregular size. Perforat- 
ing ulcer of the foot is an affection of this nature. 
The ball of the great toe or the under surface of 
any of the metatarsal bones may become the seat 
of this ailment. There is first seen a callosity on 
the sole of the foot ; pus develops beneath this, and 
when the abscess bursts a long sinus will be found 
leading down to bone. The bone may in turn 
become involved and undergo absorption. The 
peculiarity of this form of ulcer is that it is funnel- 
shaped, the granulations are protuberant, the dis- 
charge profuse and foul, and the surfaces of the 
sinus become lined by an epithelial coating. The 
ulcer may heal under rest and antiseptic treatment, 
but generally reappears when the patient once 
more walks about. 

Syphilitic^ lupoid^ rodent^ scorbutic^ endothelial^ 
mucous^ tubercular^ and cancerous ulcerations^ as 
well as those occurring in mycetoma^ leprosy y can- 
crum oris, &c., are described under the diseases of 
which they form part. 

Treatment. — To treat an ulcer on a rational 
basis it is necessary to ascertain as exactly as possible 
the cause of the ailment, both as r^;ards its genesis 
and its continuance. When a constitutional factor 
plays a part in the aetiology, suitable treatment 
for the condition should be adopted. When, 6n 
the other hand, the cause is of local origin merely, 
attention must be devoted to allaying or removing 
the source of trouble. Some ulcers from their very 
nature may be incurable, such as those of a malig- 
nant or leprous nature ; others, such as diabetic, 
syphilitic, or scorbutic ulcers, heal only when suit- 
able drugs or diet are exhibited ; while a third 
group, including all those ulcers caused more 
essentially by local disturbances, such as varicose 
ulcers, pressure-ulcers (bed-sores), senile ulcers, 
inflamed, weak, septic, and ph^edsenic ulcers, 
retire local treatment for the most part. 

The removal of the constitutional causes is dealt 
with under the several diseases with which the 
ulcer may be associated, so that only the local 
treatment need be commented upon here. 

Pest. — Of all the aids to cure this is perhaps the 
most important When the lower extremity is the 
seat of the trouble a splint or stiffened bandage may 
be applied at times with advantage ; the upper limb 
may require to be supported by a splint or sling, 
^e joints immediately above and below the section 
of the limb on which the ulcer exists should be 
kept at rest. 


Position. — Elevation of the limb while the patient 
is recumbent is a primary consideration, especially 
in ulcers of the lower extremity. 

Massage is an excellent accessory when extensive 
induration of the tissues around an ulcer is marked. 

Removal of sepsis, — To render the parts around 
a chronic ulcer aseptic proceed as follows : wash 
the parts around the wound with soap and water, 
and shave off the hairs if necessary. Dry the part 
and apply turpentine to get rid of the sebaceous 
materials in the skin. The skin is again washed 
with soap and water, using a large nail-brush for 
the purpose. Carbolic-acia lotion { 1-20), corrosive- 
sublimate solution (1-5000), or other reliable anti- 
septic lotion is applied to the skin thoroughly by a 
nail-brush. The process should be repeat^ several 
times on successive days, to ensure complete surgical 
cleanliness. 

To render the surface of the ulcer itself aseptic, 
it is to be converted into a healthy wound at once 
by scraping it with a sharp spoon while the patient 
is anaesthetised, and then thoroughly mopping the 
part over with pure carbolic acid or some other 
corrosive. The surface of the wound and the sur- 
roundings are then enveloped in antiseptic dressings, 
of which, perhaps, cyanide-gauze dipped in corrosive- 
sublimate solution (1-2000) is the best. 

When, for any reason, this radical method of 
treatment is inexpedient, the ulcer, after the sur- 
roundings have l^en dealt with as recommended 
above, may be dressed with lint soaked in carbolic 
oil (1-5), the lint being firmly pressed into the 
surface of the sore at all points. When the oil is 
used, daily dressing will be required, but when the 
wound has been scraped and covered by gauze, the 
dressing may be left in place for two, three, or 
more days. 

To promote healing after the ulcer has been 
rendered aseptic, and when it appears fairly healthy, 
proceed as follows : Cut a piece of protective oiled 
silk to the size of the ulcer ; wash it clean in 
carbolic lotion (5 per cent. ), and afterwards in a 
saturated solution of boric acid ; apply the oiled 
silk thus prepared directly upon the wound. Cover 
the * protective * by layers of boric -acid lint, wetted 
in a saturated solution of boric acid and cut some- 
what larger than the protective. Maintain the 
whole in position by a firmly applied bandage, 
commencing at the foot (or hand) and earned 
upwards to a considerable distance above the 
dressing. 

In p^ce of the dressing, protective ointments or 
dusting powders may be employed. An excellent 
ointment is one consisting of the unguentum acidi 
borici, B.P., i part, and vaseline 3 parts. The 
ointment is best spread on butter-cloth, not on lint. 
The part is then covered over with a d^ antiseptic 
lint or gauze, and bandaged. Iodoform, boric 
acid, or a mixture of the two, are efficient dusting- 
powders. 

When ulcers are inflamed it is necessary to allay 
the pain and inflammation by rest and by boric- 
acid fomentations. A boric fomentation is made 
by soaking boric-acid lint in boric-acid lotion or 
warm (boikd) water, laying it on the ulcer and for 
some ^stance beyond, then covering the whole with 
a piece of mackintosh and bandaging. This dress- 
ing is changed two, three, or more times daily until 
inflammatory si^s and symptoms disappear, when 
the ulcer may be treated in the ordinary way by 
protective, &c. 
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Should boric fomentations fail to allay pain it 
may be necessary to tncise the margins and surface 
of the ulcer by a few strokes of a scalpel earned 
parallel to each other and to the long axis of the 
sore. After incising, fomentations may be applied 
until inflammatory signs have gone, when the ulcer 
IS to be treated as the granulauons indicate. 

An irritable ulcer may require to have the surface 
destroyed by blistering with liquor epispasticus, or by 
rubbing nitrate of silver, nitnc acid, or other corro- 
sive, upon It, before a healthy action can be induced. 
As the irritable ulcer is a frequent concomitant of 
menstrual abnormality, this condition has to be 
attended to as an essential element in treatment. 

When weak or callous ulcers become quite chronic 
it IS necessary to stimulate activity in their condition 
by every available means Rest and elevation 
of the limb, with attention to the general health, 
may alone serve to attain an alteration in the nutri- 
tion of the part. The ulcerated surface may be 
stimulated by the application of a fly-blister to the 
surface, or still better to the thickened parts around 
the edges of the ulcer. 

Pressure^ when equably applied, proves at times a 
reliable method of stimulating a callous ulcer 
Pressure by strapping applied as follows . Cut stnps 
of plaster one-third longer than the circuihference of 
the part of the hmb to be covered. For the leg the 
strips should be one inch m breadth. Apply the 
centre of the strips on the opposite side of the limb, 
commencing two or three inches below the ulcer 
Each succeeding stnp should overlap its predecessor 
by two-thirds of its breadth. The ends are crossed 
over the ulcerated surface and pulled fairly tight 
The strapping is continued for two or three inches 
above the ulcer, and holes cut in it if the discharge 
is very free 

Marines elastic bandage^ perforated, with or 
without a suitable dressing on the ulcer, may be 
applied to the whole limb, commencing, in the case 
of the leg, at the foot, and carrying the bandage to 
just below or above the knee. The bandage ought 
to be removed at night, cleaned and dried, and 
applied on the following morning before the patient 
gets out of bed 

Unna's bandage consists of a double-headed 
roller of porous material applied to the limb, com- 
mencing at the ulcer ; over the bandage a mixture, 
consisting of gelatine lo parts, glycerine 40 parts, 
a little oxide of zinc, and 40 parts water, is melted 
and rubbed on the bandage ; over the mixture, and 
before it has set, a second covering bandage is ap- 
plied. In this way the parts are Icept at rest and 
pressure kept up. To remove the bandage, place 
Ae limb m warm water, when the hardened mixture 
is melted and the bandage can be unwound The 
application may be renewed every second or third 
day, or less frequently, as occasion requires. The 
ulcers and parts around must be first thoroughly 
disinfected and then dusted with iodoform before 
applying the bandage. 

varicose M/rm should be treated by rest, pressure, 
stimulation, or blistering, before any attempt at re- 
moving the varicose veins by operation is made. 

Phagedank ukers demand the thorough scraping 
away of the foul surfiice by a sharp spoon and the 
mopping oyer of the expose tissues with a corrosive 
such as nitric acid or caustic potash ; or the tissues 
may be touched lightly by the actual cautery. 
Carbolic oil (i to 0 is the best dressing after the 
ulcer is scraped and cauterised. The ulcers occur- 
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nng in paroUytu patients are treated for the most 
part after the manner of bed-sores. 

Perforating ulcer of the foot requires to be com- 
pletely eradicated ; the fistulous opening, the 
sinus leading down to the bone, and the carious 
surface of the bone itself must be cut or scraped 
away and the cavity packed with gauze. 

The treatment of syphilitic^ lupoid^ rodent^ 
scorbutic^ endothelial^ and mucous ulcerations is 
described m the articles devoted to these speaal 
su^ects. 

Bed-sore.— Synon. ; Fr. Dkubitus ; Ger. 
Decubitus } fVundliegen, 

Definition — A form of ulcer caused by con- 
tinued pressure, consequent on maintenance of the 
recumbent position 

^Etiology. — Bed-sores are dependent cither on a 
low condition of the nutrition of the tissues of the 
patient, on bad nursing, or on a combination of the 
two. In patients suffering from fractured spine, 
especially if the spinal cord be torn ; m those 
paralysed from other causes ; in cases of fractures of 
the lower extremity; in angular curvature of the 
spine , in patients suffering from hip-joint diseases ; 
in the acute specific fevers ; and in the aged — in 
fact, in any disease or condition necessitating long 
confinement to bed and rest in one position — bed- 
sores may be developed When, in addition to the 
illness, the nursing is badly conducted, as shown by 
unne, pus, blood, or any discharge whatever being 
allowed to remain on the bedding on which the 
patient lies, a strong determimng cause is set up, 
which will m all probability onginate a bed-sore. 
Other strongly predisposing causes are the use of a 
feather-bed, and the presence of a blanket between 
the mattress and the under-sheet, into which the per- 
spiration from the patient’s body soaks, causing the 
blanket to act like a poultice. Hence it will be 
seen that paralysis and an enfeebled state of the 
circulation, combined with pressure and mattention 
to strict rules of cleanliness, are the mam elements 
in the production of a bed-s^re. 

The various sites on which bed-sores form are 
arranged here m the order of frequency with which 
they are met— the sacrum, the heel, Ac buttocks, 
over the trochanters, between Ae shoulders, on 
the middle of Ae back from the shoulders to Ae 
sacrum, on Ae malleoli, on the elbows, and on the 
calf of the leg. On the heel, Ae usual cause is 
Ae pressure of a sphnt ; on Ae elbow, bed-sores 
firequently supervene m such cases as hip-jomt 
disease, owing to Ae tendency patients have to 
support themselves on one or boA elbows 

Pathology. — A bed-sore is only one of Ae 
many forms of the evil results of pressure. The 
pass^e of blood through a port where pressure is 
great becomes mechamcally Afficult. Exudation 
from Ae blood-vessels takes place, causing Ae 
cuticle to be first raised, and then to gsel off ; 
finally a moist catarrhal sur&ce results. Complete 
stagnation of Ae blood in Ae blood-vess^ may 
occur, and as a consequence pxt of the sIviBay 
become practically dead. In Ae sonoundlng 
parts Ae Blood-vessels become engorged ; usd, the 
presence of Ae slough acting as a foreign Body, Ae 
irritation causes inflammation, and an exudation of 
inflammatory products occurs between fbe tiving 
and dead parts. This takes place aU around and 
beneaA Ae sio^b, but is first apparent as a fiirrow 
in the skizu This funow »Ai gradually deeper 
and deeper, and, Ae process of separation extending 
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beneath the slough, it becomes detached and 
finally thrown off. An ulcerating surface now re- 
sults, the further history of which will varjr with 
the patient’s health, and according as the illness, 
which renders confinement to bed necessary, is of 
a curable or an incurable nature. 

Symptoms. — The premonitory symptoms of bed- 
sore may be either subjective or objective. Sub- 
jectively the patient complains that the bed feels 
hard, that there is a crease in the sheet, that there 
are crumbs of bread or salt in the bed ; along with 
these generally im^nary troubles, a pricking, 
numbing sensation is felt at the point of pressure ; 
but, on examination of the part complained of, no 
change may be apparent. Or, again, the com- 
plaints may be mV, as in the paralysed, and yet the 
effects of pressure may be far advanced. The ob- 
jective sjroptoms may here be the first indica- 
tions of the effects of pressure. These are — 
alteration in the colour of the skin, a roughening 
of the cuticle, and a variable amount of pain on 
pressure with the finger. Any of these is sufficient 
indication that preventive measures must be imme- 
diately undertaken, otherwise a bed-sore will de- 
velop. As the symptoms advance, the discoloura- 
tion becomes deeper, passing from red to livid red, 
from purple to black. The pain, except in the 
paralysed, becomes for a time severe, and then 
finally disappears, as all nervous connections are 
severed. The circulation through the part being 
completely stayed, a dark slough is formed, and a 
line of demarcation between the living and dead 
tissue is set up. A foul discharge runs from the 
port, the tissues around become red and congested, 
the edges are undermined, and a feeble attempt is 
made to throw off the central slough. Should the 
slough be thrown off, the muscles, fasciae, and 
even the bone of the damaged part may be ex- 
posed. The general symptoms associated with bed- 
sores are chiefly those of the disease in the course of 
which this complication has supervened. In some 
instances a form of pyrexia may, however, be in- 
duced by the discharging ulcer itself— a condition 
which constitutes one form of * bed-fever.* 

Progress and Prognosis.— Should the patient 
recover from the illness for which confinement to 
bed had become necessary, the bed-sore will in all 
probability heal. Bed-sores, however, can scarcely 
be healed in those patients whose maladies do not 
subside, or in whom recovery does not take place. 
At times pyaemia supervenes; or the exhaustion, 
consequent on a long-continued and profuse dis- 
charge from the sore, proves too great a drain on 
the patient ; or ulceration into the spinal canal may 
rarely occur and set up meningitis. The prognosis 
in regard to bed-sores developing in any individual 
case will depend on the disease, the age of the 
patient, and the care taken in nursing. The 
patients in whom a bod prognosis might be given, 
in regard to the appearance of a bed-sore, would be 
the old and the partially paralysed, especially 
when bad nursing is superadded. 

Treatment. — It is necessary to consider this 
subject under the heads of (i) the prevtntivc 
measnrei ; (2) the treatment when abrasicns have 
taken place ; and (3) the treatment or cure of the 
sore when formed. 

I. The preventive measures have, in paralysed 
patients ana in patients suffering from chronic ill- 
ness or incontiDence of urine, to be commenced at 
the bMHfnninflf of the illness, and shms of ohancps in 


the skin are not to be waited for. The part must 
be thoroi^hly cleaned, the circulation stimulated, 
the skin hardened, and pressure removed from the 
parts where it is greatest. The best means by 
which to these ends are as follows : First, the 
pert is to oe washed with soap and water, and then 
thoroughly dried. Secondly, a piece of cotton wool 
dipped in spirits of wine, eau-de-Cologne, or 
brandy, must be applied to the part with gentle 
rubbing, until it has become thoroughly dry ; and 
this process must be repeated three or four times at 
each dressing. Thirdly, to keep the skin supple, a 
very small quantity of oxide•of-^inc ointment or 
simple ointment must be rubbed into the part, until 
all greasy feel has disappeared. Fourthly, a draw- 
sheet must be placed beneath the patient, and 
boric-acid powder sprinkled on the part on which 
the patient is to lie ; the sheet must be changed the 
moment it becomes wet, whether from urine, blood, 
pus, or sweat. Pressure must be removed by fre- 
quent changes of position, and by suitable pads, 
air-cushions, water- pillows, or water-beds. The 
part where the edges of the cushion press is to be 
treated by the same preventive measures, and to be 
dressed two or three times a day. Lastly, it is 
necessary to avoid a feather-bed, and a blanket 
beneath th*e under-sheet. In many cases bed-sores 
are caused by careless nursing, but in others the 
best nursing possible cannot prevent badly nourished 
tissues from falling into decay. 

2. When abrasion or roughening of the cuticle 
occurs, the same precautions in regard to pressure, 
moisture, and the use of the draw-sheet have to be 
observed ; and in addition some specific applications 
are used. Sometimes the part is greased over with 
zinc-ointment or vaseline ; this is useful in certain 
cases, preventing urine or other irritating fluid from 
touching the tender parts. At other times collodion 
or flexible collodion may be used. The best fluid 
application is rectified spirit, or camphorated spirit, 
with one-third water ; it is necessary to add water, 
owing to the pain caused by pure spirit. The sur- 
face may also be mopped over with a solution of 
two grains of perchloride of mercury in one ounce 
of spirit, or with a lotion consisting of five grains of 
nitrate of silver to an ounce of water. 

3. The treatment of the bed-sore itself consists in 
keeping the part sweet ; in aiding the removal of 
the slough ; in applying some one of the many 
stimulant and antiseptic lotions in use ; and in pre- 
venting the neighTOuring tissues from breaking 
down. To clean the parts, and hasten the remove 
of the slough, apply a compress of wet salicylic or 
boric-acid wool. When the discharge is foul, the 
prt should be washed with perchlonde-of-mercury 
lotion (1-2000) between each application of the 
compress. 

An excellent dressing is the Balsam of Peru, both 
before and after the slough has separated. 

When the slough is large, wet applications should 
not be applied, as the moisture only favours putre- 
fretion. To prevent this, dry the sloughing surface 
with absorbent wool ; dust it over with iwoform, 
or boric-acid powder ; place a piece of oiled silk or 
•protective’ exactly over the slough; cover the 
wnole with dry cyanide gauze or boric wool. All 
dressings should be fixed by strips of plaster, and 
not a bandage, owing to the neat and moisture 
engendered by use of the latter. 

^e neighbouring tissues must be treated with 

ifi^ nr<iv<»nHv# alrMiflv 
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When the slouch has separated, an attempt is to 
he made to heal the part by improving the patient's 
general health, provided the existing malady per- 
mits. The usual precautions have to be taken with 
the surrounding p^s ; and the ulcer treated by one 
of the methods recommended under the head of 
Chronic Ulcers. 

Jambs Cantlib. 

UNCONSCIOUSNESS.— Consciousness, 
Disorders of 

UNDERCLIFF, on the South Coast of the 
Isle of Wight. — Extends hrom Bonchurch to 
Niton. A mild, tonic climate. Sge Vbntnor; 
and Climate, Treatment of Disease by. 

UNILATERAL HYPERIOROSiS.— Excessive 
perspiration on one half of the body occurs more 
or less habitually, or only after exercise. It may be 
limited to one side of the face and head, or the neck 
and arm may be included ; or it may implicate the 
whole of one half of the body It has sometimes, 
and especially when limited to the face and neck, 
seemed to be one of the symptoms due to paralysis of 
the cervical sympathetic nerve. In other cases no 
such relation has been ascertained to exist It has 
been met with principally in assoaation with various 
nervous diseases, such as hemicrania, diabetes 
mellitus, locomotor ataxy, dementia paralytica, and 
Graves’s disease 

Treatment —In the absence of definite infor- 
mation as to the pathology of this affection, it is not 
possible to indicate any rational principles or treat- 
ment. Empirically some of the remedies used for 
checking perspiration, such as zinc, belladonna, and 
quinine, may be tncd, in combination with nervine 
tonics, such as arsenic and strychnine. See 
Sudoriparous Glands, Disorders of 

H. Charlton Bastian. 

UREMIA. — Synon. Fr. Urhnte\Qtx, Uramu 

Definition. — This term is applied to a group 
of symptoms, acute or chronic, which may arise 
when the secretion of unne is gravely interfered 
with in the course of acute or chronic Bright’s 
disease, and in other maladies. 

Etiology and Pathology.— Unemia occurs 
when there is interference with the .secretion or 
discharge of unne ; hence it is met with in all the 
forms of Bright’s disease, in cystic, tubercular, and 
cancerous disease of the kidney, in suppurative 
nephritis, and in suppression of urine (anuna), 
whether of obstructive or of non-obstructive origin ; 
in hysterical suppression, however, ursemic sym- 
ptoms are generedly absent. Although uraemia 
aepends upon the accumulation within the body of 
poisonous products that should be ehminated by 
the kidneys, the immediate cause is not easy to 
determine. Without apparent alteration in general 
health, uraemic symptoms may suddenly develop. 
Sometimes, however, an increase in the toxic co- 
efficient may be attnbuted to conditions which pro- 
voke additional engorgement of the renal vessels, 
such as indulgence in alcdhol or exposure to cold ; 
the albuminuria of pregnancy may be associated 
with ursemic symptoms, though some women who 
suffer firom Brigm’s disease may pass through 
pregnancy without any unemiic manimtations. 

Various expiations of the uNemic process have 
been suggests, and it is geneimtly adnuitted that it 
depends upon some interference with the eBminative 
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work of the kidney, by which some urinary con- 
stituent 18 retained within the iqrstem, and either 
exerts its influence directly or after undergoing some 
chemical change. The suggested explaiMtlona may 
be divided into (i) Mechamcal\ (2) CAemua/* 

1. Mechanical . — Owen Rees noted wateriness of 
the brain in many cases of uraemia, while Traube 
laid stress upon anaemia of the brain induced by 
oedema, which in turn he attnbuted to marked 
hydnemia and increased arterial pressure; he 
thought coma would ensue when the whole 
cerebrum was thus affected, while convulsions- 
would occur when the middle lobes were mainly 
involved. Traube’s theory is fiivoured by (l) the 
frequency of cardiac hyMrtrophy and of hydraiia 
in uraemia ; (2) the production of coma and spasms 
m dogs by the injection of water into the carotid 
after ligature of the ureters and of one of the 
jugular veins Although supported by numerous- 
experiments, Traube’s theory is not wholly satis- 
fiictory, since m clinical work cardiac hypertrophy 
and hydraemia are not always accompaniments of 
uraemia, while post-mortem examination frequently 
£iils to demonstrate oedema of the bram, and even 
when present oedema may be a result of the con- 
vulsions, and not the cause. Still, in a modified 
form Traube’s explanation has found several ad- 
herents. Leichtenstem and Ruble surest modifi- 
cations which link together the mechanical and the 
chemical theones ; the former holds that in scarlet 
fever inflammatory cedematous conditions of the 
brain and its meninges co-operate with the action 
of some result of mfection, while Ruble believes 
the attacks to depend upon the admixture with the 
dropsical fluid of a toxic substance formed m the 
blood. 

2. Chemical , — One of the earliest theones of 
uraemia referred the process to the non-elimination 
of urea, its cuculation m the blood, and its deposi- 
tion in vanous parts of the body. This theory is 
^voored by the fisct that when the excredon has 
been expenmentally arrested by ligature of the 
renal artenes or of the ureters, or by extirpation of 
the kidney, many of the ordinary sjrmptoms, such 
as drowsiness, convulsions, vomitmg, ana diarrhoea^ 
are produced. The acceptance of this theory on 
the other hand » difficult, since frequently tiiere 
may be no symptoms of uraemia, uiough large 
quantities of urea may be detected m the Uood ; 
moreover, urea administered by the mouth provokes 
diuresis instead of producing toxic effects Frerichs 
thought uraemic symptoms might result from the 
transformation of urea into ammomum carbonate 
under the influence of a ferment Treitx con- 
sidered that this change occurred in the alimentary 
canal rather than m the blood. Others have 
thought that urochrome might be decomposed in 
the circulation, or have attnbuted toxic action to- 
creatm, creatinm, or other extractives. Felte and 
Ritter maintam that uraemia is due to potaasUim- 
salts, while Bouchard suggests that, in addirioii, 
certain mganic metabolic products of the ipinit of 
ptomaines may be develoj^ ; it must be a/danitled, 
nowever, that these various products have not hem 
isolated, and that their existence is purely hy^ 
theticaL The influenoe of the friluie of Hie 
temal secretion of the kidneys Is as yk hH* 
known. At present it is impomble to wmffiwf 

cooSmte to^e^^t, MNM 

importance is not alweys the same, 
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would be impossible to account for the different 
types of uraemia. In short, although the term 
* uraemia* is convenient, it is possible that it in* 
eludes several allied conditions whose causation is 
not identical. 

Symptoms. — The symptoms which result from 
autointoxication through deficient renal action are 
extremely diverse; many are to be attributed to 
changes in the nervous system ; these may be mani- 
fested through the sensory system, the motor system, 
or through modifications of the other cerebral func- 
tions. A gastro-intestinal type has also been recog- 
nised, though in these cases the symptoms are 
probably due to eliminatory efforts rather than to 
nervous influence. Changes in respiratory func- 
tions may be due to both causes, although nerve- 
influence usually predominates. 

It is convenient to divide unaemic symptoms into 
two classes, cuute and chronic, 

I. Acute uramia , — This includes all varieties 
in which the symptoms are suddenly developed. 
The onset may marked by convulsive seizures or 
by coma: these occur without warning, or they 
may be preceded for a few hours or days by pre- 
monitory symptoms, such as severe headache, 
apathy, drowsiness, and vertigo ; nausea or vomiting 
may occur; more rarely there may be severe 
dyspnoea, pains in the extremities, spasmodic con- 
traction of the muscles of the face or of one of the 
limbs. Charcot also mentions tremors of the 
extremities among premonitory symptoms. 

Ursemic convulsions are of an epileptiform type, 
and range from slight passing contractions to violent 
spasms affecting the whole of the body. During 
the convulsions the temperature is usually sub- 
normal ; in exceptional cases, however, the fall of 
temperature for a short time is preceded by a sudden 
elevation to 105° F. or higher. The clonic spasms 
are of short duration, and, as they gradually cease, 
the patient passes into a drowsy or comatose condi- 
tion ; from this he may awake as out of profound 
sleep. In unfavourable cases fresh convulsions may 
occur, and in the intervals between the attacks, the 
coma become more profound. Death sometimes 
occurs at the height of the paroxysm or during the 
coma. 

The convulsions may be unilateral, and they may 
be followed by tonic spasm of tetanic type. Frc- 
<]uently during the convulsion and the subsequent 
coma there is noisy, hissing dyspnoea, which is not 
Attributable to laryngeal or pulmonary obstruction. 

In another type of acute uraemia, after similar 
premonitory symptoms or without warning, coma is 
rapidly developed without any preceding convul- 
sions. The coma may rapidly deepen, and death 
ensue within a few hours ; or the patient may rally 
and all urgency may pass away ; ordinarily, how- 
ever, ftirther uraemic symptoms may be expected. 
Occasionally, without convulsions or coma, delirium 
of a restless or active nature may supervene. 

Any type, but especially the convulsive, may be 
followed ^ transient hemiplegia, hemianaesthesia, 
and ap^ia ; but, even when the face is affected, 
{>toiis is ^ceptional. Bilateral amaurosis is fre- 
•quent ; this may be partial or complete ; it is not 
accompanied any obvious retinal ch^ges, and 
sight is ordinarily recovered in from 24 to 36 hours. 
Completii or partial deafness and tinnitus have 
rareljr -been noted. After acute ursenua there is 
occasiotudiy marked lethargy, a long pause preced- 
ing the answer to a question. 


2. Chronic uramia , — In this the cerebral sym- 
ptoms are less striking, and disturbances of respira- 
tion and digestion are more frequent, though they 
may be due to cerebral toxic influences. 

The cerebral symptoms consist of frontal or 
occipital headache, usually dull and persistent, but 
sometimes acute and paroxysmal. The headache is 
often associated with lethargy and slow, indistinct 
articulation, sometimes with dimness of sight and 
ringing in the ears. Frequently there is severe 
insomnia, though there may be drowsiness during 
the day. Giddiness, languor, and inertia increase, 
and may eventually lead to coma, delirium, or con- 
vulsive seizures like those of acute uraemia. De- 
finite psychical disturbances, with hallucinations 
and insomnia, may mark exacerbations of the 
primary disease. Neuralgic pains and pruritus are 
also to be mentioned. 

Uraemic dyspnoea is frequent, especially when 
the primary disease results from alcoholism ; some- 
times the attacks occur at night only, like those 
of spasmodic asthma. In advanced cases similar 
difficulty of breathing may be due to gradual cir- 
culatory failure, with pulmonary engorgement or 
effusion into the pleural cavity. Persistent hic- 
cough and Cheyne-Stokes respiration are not 
uncommon shortly before death. 

Disturbances of the functions of the alimentary 
canal are extremely common. These may range 
from chronic dyspeptic troubles to severe vomiting 
and diarrhoea. Sometimes these symptoms are 
associated with definite lesions, but frequently they 
appear to result from central irritation. Vomiting 
and diarrhoea are often terminal symptoms of 
chronic Bright’s disease. 

Erythematous, papular, and vesicular rashes, often 
associated with desquamation, are sometimes asso- 
ciated with ursemia, while epistaxis, intestinal and 
cutaneous haemorrhages occasionally occur. 

Diagnosis. —No great difficulty is experienced 
when the previous history is known or when there 
is definite evidence of Bright’s disease in alterations 
of the urine, in the character of the heart and the 
pulse, or in the presence of general dropsy. Out- 
ward displacement of the apex -beat, accentuation 
of the cardiac sounds, high tension of the pulse, and 
albuminous urine afford indications of great dia- 
gnostic value. 

In acute uraemia the nature of the convulsions 
and coma should be considered; the former may 
be mbtaken for hysterical or epileptic seizures, 
while the latter resembles alcoholism, opium- 
poisoning, diabetic coma, and cerebral haemorrhage 
into the pons. Hemiplegic and paralytic conditions 
are more frequent with cereoral haemorrhage, 
which roav be associated with chronic forms of 
Bright’s disease; they may sometimes be distin- 
guished by their greater duration. An ammoniacal 
odour of the breath may aid the diagnosis of 
uraemia, but fm this pur^e the temperature is 
of very little value ; it may occasionally be high with 
the onset of acute uraemia, and is generally normal 
or subnormal at the onset of apoplexy. Uraemic 
coma in its early phases is rarely so deep as that 
of cerebral haemorrhage; the patient may be 
momentarily roused to answer questions ; and the 
hissing dyspnoea of the former niffers greatly from 
the stertorous breathing of the latter. In opium- 
poisoning the pupils are contracted ; in uraemia their 
condition may vary, and they usually respond to 
stimulation. 
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The diagnosis of cifronic unemia must frequently 
be based upon the results of treatment, as well as 
upon consideration of the state of the urine and 
the consecutive changes in the circulatory system. 
Dyspeptic symptoms and vomiting may be ascribed 
to ursemia when they persist in spite of treatment, 
when there are definite indications of chronic renal 
trouble, and when there are no physical signs point- 
ing to malignant disease ; the examination of the 
vomit and the detection of urea, or the recognition 
of alterations in the proportion of free acid, will 
afford material help. 

Prognosis — uraemic symptoms necessitate a 
grave prognosis. With acute uraemia death may 
occur in rare eases dunng the first attack, but the 
danger is greater when attacks are repeated at 
short intervals and the coma deepens. In acute 
nephritis the prognosis is more favourable when 
consciousness is r^idly regained and when the 
urine shows signs of improved eliminative work 

Some of the symptoms of chronic uraemia, such as 
giddiness, headache, and insomnia, are of prognostic 
significance as indications of progressive stages of 
a chronic disease, but their gravity is greatly in- 
creased when they are accompanied by a i eduction 
in the urine, and by the development of letharg)’ 
and coma Uraemic dyspnoea, persistent vomiting 
and diarrhoea, add largely to the immediate danger, 
while prolonged stupor, coma, or convulsions in 
chronic nephritis are of fatal import. Puerperal 
cases, although involving great immediate danger, 
are more fatal when they precede delivery , the 
prognosis is influenced by the number of seizures, 
their duration, and the degree of coma between the 
attacks 

Treatment. — In acute ursemia the first indica- 
tion IS to provide for the elimination of nitrogenous 
waste pending the re establishment of the work of 
the kidneys. This may be effected by diaphoretics 
and purgatives Warm baths, warm packs, or 
vapour baths may be of great service in acute 
ursemia associated with dropsy Dry cupping, 
leeching, or poulticing over the loins may give 
relief. In acute cases the removal of eight or ten 
ounces of blood by venesection and the injection of 
saline solution have been beneficial Hydragogue 
purgatives favour elimination ; compound jalap 
powder or jalap and scammony may be given when 
consciousness is retained, but when coma is pro- 
found croton oil may be administered. To promote 
diaphoresis the subcutaneous injection of nitrate of 
pilocarpine has been advocated; it is now very 
rarely employed, as it causes much distress and may 
seriously embarrass respiration. When there are 
no indications of active engorgement of the renal 
vessels diuretics are freijuently of service, especially 
in chronic unemia. DigitaUs is useful as a diuretic 
and also for its influence upon the heart in chronic 
nephritis. When convulsions are severe chloroform 
may be employed, or bromides nuy be admini- 
stered ; the subcutaneous injection of morphine has 
also been advocated, but, although of service in 
some cases, it is generallj^ considered to increwe 
the risks of further convulsions ; the fectal injection 
of chloral hydrate is preferable, unless contra- 
indicated by the condition of the heart. Milk 
should be given freely, and in acute ursemia it 
should constitute the sole diet. Inhalations of 
oxygen often relieve spasmodic dyspnoea, while 
nitroglycerin, amyl nitrite, said oth^ nitrites may 
control the severe headache, though sometimes 
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antipyrine and phenacetin are preferred. The diar- 
rhoea of chronic uraemia should not be checked 
unless sufficiently profuse to be exhaustii^ ; eflbrts 
should, however, be made to control vomiting by 
iced dnnks, by sucking fragments of ke, or by the 
use of bismuth and hydrocyanic acid. When con- 
vulsions occur dunng pregnancy, labour should be 
induced. Nestor Tirard. 

URETERS, Diseases of. — Synon. : Fr. 
Maladtes des Uretires ; Ger. Krankhettm der 
HarnUtter — Morbid conditions of the ureters arc 
so generally parts of, or associated with, diseases of 
the bladder or kidney, and so naturally come to be 
descnbed in the articles treating of these several 
diseases, that a separate account or distinct classifi- 
cation of them is perhaps scarcely called for ; and 
a brief description of the most important will be 
sufficient for all practical purposes. 

I Congenital Malformatione.— A double 
ureter is the most frequent malformation, the divi- 
sion sometimes reaching as far as the bladder. In 
very rare cases a triple ureter has been found Con- 
genital malformations leading to more or less com- 
plete obstruction of the ureter are found most often 
near the pelvis of the kidney. If the obstruction 
is complete, it gives nse to hydronephrosis {su 
Hydronephrosis). If incomplete, a slighter de- 
gree of the same condition results, the pelvis and 
calyces becoming dilated, and the kidney-substance 
atrophied and indurated The chief congenital 
obstructions are— (i) Total obliteration of the 
ureter as it leaves the pelvis (2) Valvular open- 
ing from the pelvis into the ureter This becomes 
gradually more complete as the dilatation of the 
pelvis increases. ( 3) A spiral arrangement of the 
ureter (4) An abnormal renal artery pressing on 
the ureter as it leaves the pelvis The incomplete 
obstructions frequently give way at intervals, when 
there will be a copious now of unne, usually of low 
specific gra\Tity and pale colour. 

3. Acquired Obstruction — obstruc- 
tions which are not congenital may arise : First, 
from impaction of a renal calculus ; this may take 

lace at any point, the most frequent being at the 

nm of the pelvis or the vesical orifice Secondly, 
from external pressure, as from utenne cancer, 
pelvic tumours, fibrous bands, enlarged glands, or 
tsecal accumulations, in which case the condition 
would at first be incomplete. Incomplete obstruc- 
tion arises most frequently from impediments to the 
discharge of unne, existing in the prostate or 
urethra In the former case, the bladder being in 
a state of constant over-distension, the valved open- 
ing of the ureter is closed with unnatural force. In 
the latter the hypertrophy of the bladder increases 
the length of the portion of ureter lying in the 
bladder-walls, and the bundles of muscular fibres 
more or less constnct the orifice. Any cause gtving 
rise to hypertrophy of the bladder will therefore 
tend to obstruct the onfice of the ureter, ai |l fetii 
in chronic cystitis, stone in the bladder, aq^Qtljier 
conditions. The opening is still further nmiroifed 
by swelling of the mucous membrane, the resiift qf 
subacute or chronic inflammation. Occaskoidtir 
the onfice may be partially obliteiated by a vlHodl 
growth in the blad^. Stricture o£ tbie h 
found in rare cases, apparently the result oC pieviMa 
inflammation and ukeratkm. Sligbk 
may occur during prepuuu^, ftom th« mMiMi 
the gimvid.uteras. 
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3. Dilatation. — The part of the ureter above 
any obstruction is always found more or less dilated, 
according to the degree and the duration of the 
impediment. If the condition be acute and complete, 
little or no hypertrophy of the coals of the ureter 
will be found ; but if chronic and incomplete, its 
walls will be thickened, both by fibroid change and 
by hypertrophy of the muscular coat. The dilated 
ureter is always tortuous, being increased in length 
as well as in diameter, and may even resemble a 
portion of small gut. The mucous membrane is 
always opaque and somewhat thickened, occa- 
sionally red and injected, and frequently pigmented 
from previous attacks of inflammation. A largely 
dilated ureter may sometimes be felt through the 
alxlominal wall. There will probably be some 
degree of pain or uneasiness in the course of the 
canal or in the loin, and a tendency to sickness. 

4. Inflammation.— inflammation of the 
ureter is freouently found, as an extension either 
from the bladder or from the pelvis of the kidney. 
Septic inflammation accompanies septic pyelitis, 
due to extension of decomposition from the bladder 
to the pelvis of the kidney (see p. 823). Tubercular 
inflammation almost invariably accompanies a 
similar condition of the bladder or kidney. 

5. Malignant Disease — Cancer may extend 
from neighbouring organs into the ureter, but there 
is no reason to believe it ever primarily takes origin 
there. 

Neither the diagnosis nor the treatment ot an 
affection of the ureter can be separated from that of 
the disease to which it is secondary. 

Marcus Beck. 

H Montague Murray. 

URETHRA, Clinical Examination of. ~ 
Examination of the male urethra can be effected ; 
(1) by the use of bougies, both metallic and elastic ; 
<2) by the electric air-inflation urethroscope. 

The former method is principally adapted for the 
detection of strictures, both traumatic and inflam- 
matory in their origin, the latter to the diagnosis 
and treatment of the cause of stricture, which in 
the majority of cases is chronic gonorrhoeal inflam- 
mation. 

In the detection of strictures by bougies it is 
well always to commence with the passage of a 
large instrument. The author advises the use of an 
acorn-shaped head on a slender shaft, which goes 
by the name of Otis’s exploratory bougie, the 
metal being preferable to the gum-elastic. By these 
instruments much greater accuracy in location of 
stricture may be obtained than by the use of the 
ordinary bougie, whether of steel or gum-elastic — 
which instruments are better reserved for treat- 
ment. When the exploratory bougie approaches 
the face of the stricture its passage is arrested. A 
smaller instrument is chosen again and again until 
the size that can be passed is reached. In many 
cases this instrument will pass into the bladder. In 
a certain proportion it will be arrested by a tighter 
Stricture at a greater distance from the meatus. 
Smaller instruments again are taken, and the 
manoeuvre repeated. But possibly the smallest ‘ ex- 
plorer ’ (or exploratory bougie) will not pass, when 
we shall have to fall back on some form of filiform 
bougie with which to gauge the calibre of the 
stricture. One of the objects in taking a large 
instrument to commence with is that the presence 
of strictures of large calibre, through which a smaller 


bougie would slip readily, may be detected. In 
connection with the use of both rigid and pliable 
bougies, attention must be drawn to the fact that in 
sensitive urethrae a spasm of the compressor muscle 
is frequently induced. So tightly does this muscle 
close the canal, that in many text-books will be 
found a description of a condition known as * spas- 
modic stricture.’ A diagnosis of stricture has often 
been made quite erroneously from this cause. The 
injection of a solution of cocaine in such cases by an 
urethral syringe will be followed by the easy pas- 
sage of the instrument through what appealed at 
first sight an impassable stricture. 

Considerable assistance is afforded in the exami- 
nation of the urethra by digital palpation. Thick- 
ened and hardened portions of the penile urethra 
can be detected, and by a finger in the rectum a 
cei tain amount of knowledge can be gained as to 
the condition of the membranous and prostatic por- 
tions of the canal. In the case of a chronic gleet, 
where it is desirable to locate the portion of the 
canal most aifected the following simple manoeuvre 
is often of service : — 

The patient is desired to hold his urine as long as 
possible, preferably to come to the surgeon after a 
night’s rest without passing water. The anterior 
urethra is then washed out with boiled water into a 
1 2-ounce conical specimen-glass. (It must be pre- 
mised that for clinical purposes the male urethra may 
be divided into two portions -the anterior stretching 
from the external meatus to the compressor urethroe 
or ‘ cut-off’ muscle, the posterior from this muscle to 
the internal meatus. ) For this purpose a 6-ounce 
syringe of glass, vulcanite, or metal, with a conical 
and detachable nozzle, may be used ; a shield attached 
to the syringe to prevent loss of the liquid as it 
spurts from the meatus is advisable. An ordinary 
brass or large glass dressing-syringe will serve all 
practical purposes, or an irrigator-tank may be 
used, fitted with a suitable nozzle and stop-cock. 
With the latter apparatus care must be taken not to 
hang the tank at too great a height, or the com- 
pressor will be forced and our object defeated. The 
anterior urethra having been washed out, the patient 
is directed to pass urine into a second glass, and, 
according as the first or second specimen con- 
tains the threads and particles of inspissated muco- 
pus, we know roughly the portion of the canal 
most affected. 

Exantination by the Urethroscope . — There are 
several forms of urethroscope in use, but perhaps 
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the most convenient and serviceable is that known 
as the Schall urethroscope (fig. l). In this instru- 
ment the light is furnished by an incandescent lamp 
fixed in a metal holder (a). The lamp casts its light 
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upwards into a hood (b), which contains an arrange- 
ment of prisms by which the beam of light is ren- 
dered horizontal and projected towards (c) a glass 
window closing the short barrel (D), on which fits 
the cannula E The tube (f) fitted with a stop- 
cock is connected to the rubber tube of an air-infla- 
tion bag The light-carner (a) moves easily in the 
larger chamber (G), and on its upward or downward 
movement the focussing of the light depends 
When the light is focussed the carrier is fixed by 
the screw (h) The current is carried to the lamp 
by an ordinary insulated wire, terminating in a plug 
which fits into the carrier at (k), the current being 
made or broken by the turning of the screw (1) 
The urethra should first be anaesthetised by the in- 
jection of a 2-S-per-cent solution of cocaine, or if 
preferred i 3 -eucaine may be used If the anterior 
urethra only is to be examined, an ordinary urethral 
syringe is sufficient to inject the solution, the nozzle 
being inserted just within the meatus If, however, 
it IS desirable to examine the deep urethra with the 
light, It IS necessary to pass a catheter, or, better, a 
Guyon’s tube (fig 2), through the compressor, and 
so inject behind that muscle The cannula should 
then be passed, no force being used, and if, as is 
often the case, the meatus is too small to take a 
full-sized tube, thorough dilatation or a cut with a 


as we proceed The normal urethra varies con- 
siderably in appearance, according as it is distended 
with air or in a flaccid condition If the latter, the 
mucous membrane is of much the same colour as 
the healthy palpebral conjunctiva, and is folded in 
a radiating manner at the end of the tube But 
when distended it is a more or less cylindrical tul 3 e 
that we see stretching away to the point where the 
urethra curves, the walls glistening, whitish, or pale 
pink in colour, and where much distension is em- 
ployed the circular muscular fibres stand out in the 
form of white rings, and might be mistaken for 
stricture Some of the openings of Littre’s glands 
may be seen as shallow depressions, anti on the 
floor, just in front of the compressor, are the open- 
ings of Cowper’s ducts, generally invisible The 
compressor shuts off the deep urethra from view, 
occasionally opening a little to allow the passage of 
air if the pressure is increased 

In the examination of the membrano prostatic 
urethra a cannula with a slight elbow bend like a 
coudi catheter, and open on the floor, or a straight 
tube of rather smaller size than those described, may 
be used In this case air distension is not available, 
as the air would simply pass into the bladder In 
the centre of the urethral floor is seen the veru- 
montanum with the sinus poculans, on either side of 
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bistoury will give room. The largest tube that will 
pass without force is the best to use, for the larger 
the tube the better is the illumination No 24 or 
No 26 (French gauge) cannulie, open at the end 
(figs 3 and 4), are useful sizes, and the adult urethra 
will usually take the larger size easily, except 
sometimes at the meatus. The urethroscope is 
then fitted on to the end of the cannula and the light 
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turned on The excess of cocaine-solution must be 
removed with cotton-wool on a fine sponge-holder 
The window (c in fig i) is then closed and air 
admitted by turning the tap (at f, fig i) 

The examination of the anterior urethra should 
first be undertaken The cannula should be intro- 
duced only just within the meatus, and the air then 
turned on By this means the urethra is inflated as 
far as the compressor, and the tube can be easily 
passed down, the state of the walls being examined 
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which IS the opening of the vas deferens ; here the 
mucous membrane is of a much deeper colour than 
in the anterior urethra 

F SwiNFORD Edwards 

URETHRA, Diseases of —Synon Fr Mala- 
dies de rUrithre , Ger Krankheiten der Ham- 
rohre — The affections of this canal comprise 
urethritis with its various consequences, such as 
gleet, warts, periurethral abscess, inflamed follicles, 
and stricture , syphilis and soft chancre may also 
affect the urethra For descnptions of most of 
these affections the reader is referred to the articles 
Gonorrhcea, Gleet, Syphilis, and Venereal 
Sore Some forms of (i) Urethritis, (2) Neuralgia, 
(3) Congestion and Spasm, (4) Organic Stricture, 
and (5) Foreign Bodies, remain for consideration 
here 

I Urethritis — The origin of urethritis lo not 
exclusively due to inoculation with gonorrhoeal pus, 
a fact of great medico legal importance Inflam- 
mation of the urethra, usually running a less severe 
course than the gonorrhoeal form, may be set up 
by leucorrhoeal, menstrual, and other discharges 
from the vagina, or result from the use of an in- 
jection which a patient may have used in the hope 
of warding off venereal disease, which he dreads 
having contracted Traumatic irritation of the 
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urethra may be excited by the passage of instruments 
or a calculus, or by the introduction of foreign 
bodies by the patient ; in such cases soreness and 
scalding attend the first subsequent micturition, and 
swelling and discharge follow within twenty-four 
hours. 

Aspars^us, beer, arsenic, and other substances, 
have the power of producing urethritis in some 
persons; highly acid urine and oxaluria may also 
occasion slight urethral irritation. A very mild 
form of urethritis is an occasional concomitant 
of early syphilis; it is, however, always very 
limited in extent, and subsides spontaneously. In 
gouty urethritis the inflammation may be as severe 
as in well-marked gonorrhoea, and attended by the 
complications met with in that disease, and affecting 
the testes, bladder, eye, or joints. The leading 
distinctions of gouty urethritis are the milkiness of 
the discharge, and the absence or small amount of 
swelling of the fore part of the urethra; while 
scalding in the perinseum and irritability of the 
bladder are severe and prominent symptoms. 

Tuberculosis sometimes affects the urethral pas- 
sage. It is always a very indolent affection, being due 
to the slow degeneration and ulceration of tubercular 
deposits in the deeper portions of the canal, and 
usually associated with similar disease in the prostate 
or bladder. 

In such cases the irritability and inflammation of 
the bladder are always more urgent than the 
urethritis, while the evidence of tulircular disease 
in other parts of the body is usually sufficient for 
diagnosis. The treatment of urethritis arising from 
any of these causes necessarily varies in detail with 
such cause. The local treatment is similar to that 
for gonorrhoea, and is described in the article deal- 
ing with that subject. 

2. Neur*algla. Pain In the Urethra.— The 
cause of pain in the urethra may be found in some 
diseased condition of the tube ; or it may be inde- 
pendent of any local morbid action. Gouty irritation 
IS a frequent cause, and a nervous condition produced 
by prolonged debauchery of various kinds is not 
uncommon. The gouty state is relieved by the 
treatment of the diathesis ; the nervous irritation 
by suitable general treatment, to which may be 
added local applications which have the effect of 
dulling the sensibility of the urethra, such as the 
pass^e of sounds, and the use of astringent or (in 
obstinate cases) of caustic injections to the deeper 
portions of the urethra. In some cases instrumenta- 
tion of the urethra excites severe pain ; this is best 
avoided by first injecting about thirty minims of a 
lo-per-cent. solution of cocaine. Oxaluria and a 
highly acid state of the urine may sometimes pro- 
duce considerable smarting at the time of micturi- 
tion ; the exhibition of alkalis and suitable dietary 
will usually suffice to relieve this, which is often a 
source of considerable annoyance to the patient. 

3. Congestion and Spasm of the urethra are 
sometimes incorrectly described as congestive or 
spasmodic stricture ; incorrectly, for although com- 

these conditions, 

which are due to transient causes, the eflfects are 
temporary only, and involve no permanent lesion. 

Co^estion and swelling of the urethral mucous 
membrane, with proportionate narrowing of the 
imsflg'e, accompany all forms of urethritis, and may 
also result from any cause of mechanical irritation, 
from exposure to cold, sexual or alcoholic excess, 
riding, bicycling, and the like. Simple congestion 


rarely calls for much attention, provided there be 
no other abnormal condition present, but in cases 
of organic stricture or of prostatic enlargement the 
advent of congestion may lead to complete reten- 
tion. Under such circumstances a soft indiarubber 
catheter should be passed, if possible ; but if this 
cannot be accomplished, the patient should be 
placed in a hot bath and a morphine or belladonna- 
and-camphor suppository should be prescribed. 
The bowels must be acted on by saline aperients 
and complete rest enjoined. The congestion 
usually rapidly subsides, and the patient must then 
be warned of the circumstances likely to lead to its 
reappearance. 

Smsm of the muscular fibres surrounding the 
urethra, and of the deep perineal muscles, may 
accompany or be indepenaent of congestion of the 
mucous membrane. It is induced by any cause of 
mechanical irritation, and occurs in cases of stricture 
of any part of the canal, especially if a rude attempt 
be made to pass an instrument. Spasm also some- 
times results from irritation about or operations on 
the rectum. A highly acid state of the urine may 
induce spasm of a painful nature. The treatment 
is practically that indicated for congestion ; if spasm 
is sufficient to anest the onward passage of an in- 
strument, it usually may be overcome by steady 
gentle pressure for a few moments, but the instru- 
ment must never be forcibly pushed onwards ; 
chloroform is occasionally, though rarely, neces- 
sary. 

4. Organic Stricture. — The average distensile 
capacity of the urethra reaches a diameter of ten, or a 
circumference of thirty, millimetres. This measure- 
ment varies in different portions, being widest 
behind the triangular ligament (the anterior layer 
of the deep perinseal f^ia), slightly less in the 
bulbous portion, and least of all at the meatus. 
The meatus varies very much in .size, between a 
mere pinhole and a diameter of fourteen or fifteen 
millimetres, the most common size being a circum- 
ference of twenty -five millimetres. In different 
p>ersons the general distensile capacity of the urethra 
ranges between twenty and forty millimetres in 
circumference. 

Strictures are abrupt abnormajl contractions of 
the urethra at any given point of its course. 

In the great majority of instances organic stricture 
is the result of long-continued inflammation follow- 
ing gonorrhoea, leading to exudation into the sub- 
mucous tissue. This exudate subsequently organises 
into a low form of fibrous cicatricial tissue, the con- 
traction of which leads to the permanent narrowing. 
A similar result may also follow on injury of the 
urethra (iraumaiic siricture)t and is then more 
severe, the new tissue being very dense. The cica- 
trix left by the healing of a urethral chancre may 
likewise cause stricture. Congenital narrowing of 
the meatus is common, and congenital strictures 
are sometimes met with within the second inch 
from the meatus. 

Organic strictures may be situated at any part of 
the urethra except the prostatic, being most com- 
mon in the first inch from the meatus. 

The tightest and toughest strictures are gene- 
rally found near the junction of the bulbous and 
membranous portions of the urethra ; that is, about 
five inches from the meatus. The membranous 
portion is only affected when thhre is a large amount 
of cicatricial tissue spreading ba /:wards from the 
bulb. The new fibrous tissue is developed in various 
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forms ; thus it may be present as a membranous fold 
stretching across {brtdle-strtcture)^ or occasionally 
cncirclmg {annular stricture) the canal. There 
may be only one bndle or several. 

Superficial scars of healed ulcers and warts may 
give rise to patches of tough tissue. Indurated 
areas and fibroid nodules in the submucous tissue) 
standing forwards on the surface of the canal, cause 
irregular proiections as well as unyielding indurated 
patches. These twist the course of the canal and 
impede the passage of bougies In other cases, 
instead of being in limited patches, the indurated 
tissue may extend evenly along the canal for some 
distance, making it smooth and gristly, and dimin- 
ishing Its calibre 

The indurated new tissue may form only a thin 
layer of fibres beneath the mucous membrane, or 
may extend more deeply, infiltrating the whole 
thickness of the corpus spongiosum, or even extend- 
ing beyond it into the tissues of the pennieum, ren- 
dering them dense and unyielding The degree of 
narrowing of the passage depends in great measure 
upon the age of the stricture, being greater as time 
goes on 5 it may be temporarily increased by mus- 
cular spasm or inflammatory congestion. The canal ‘ 
never becomes obliterated, as the term ‘imper- 
meable stricture * would seem to imply Strictures 
are always permeable to urine, but may not be so 
to the passage of an instrument. Strictures vary 
in behaviour : some yield easily to dilatation and 
slowly recontract; others are rigid, and can be 
dilatw only to a small extent {indurated strictures). 
Lastly, some dilate quickly, but as quickly shrink 
back to their previous sue {resilient strictures). 
These differences arc in the main dependent on the 
age of the new tissue when quite young the scar u 
soft and yielding, although after dilatation it may 
(quickly recontract In old strictures the fibrous 
tissue IS dense, hard, and indurated 

Secondary Effects of Organic Stric- 
ture —The urethra in front of a stricture may be 
quite healthy, but if the condition has existed for 
some time the mucous membrane between the 
meatus and narrowest contraction is often puckered 
and indurated, or is excoriated or ulcerated. Some- 
times just in front of the stricture artificial openings 
are found ; these are the mouths of false passages 
which have been made by inexpert instrumentation. 
False passages may, after passing outside the urethra 
in front of the stricture, run for some distance, 
ending as cul-dt-sacs ; or they may reopen into the 
urethra behind the stricture ; less often they extend 
up for some distance between the bladder and rec- 
tum, or open into the latter At the seat of 
stricture the mucous membrane is often roughened, 

uckered) and of a dull white opaque colour; 

ehind it the urethra is dilated, pouched, pigmented, 
and even ulcerated ; the mucous membrane may be 
coated with muco-pus, sometimes mixed with phos- 
phates. The pouches, formed by distension of the 
follicles, may be the starting-point of perinseal 
abscess, which may burst mto the urethra or on to 
the surface of the perinseum ; or, lastly, may burrow 
upwards between the bladder and rectum and round 
the prostate. If a perinseal abscess bursts into the 
urethra and on to the surface of the perinseum, 
flstulous tracts are formed, which ultimately become 
very dense and unyielding. Such fistulse are often 
multiple, and may open m various situations. The 
blad^r, ureters, and kidneya will,- in ne^^ected 
cases, show evidence of secondary mischief. The 


changes induced are partly dependent upon the 
obstruction to the free flow of urine^ ana partly 
inflammatory as the result of deoomporition of the 
retained urine. Thus the bladder-WiUs hypmtTOphy 
in order to overcome the obstruction; out if thie 
compensation is inefficient, dilatation and saccula- 
tion will ensue. The ureters dilate, and the walls 
hypertrophy; the pelvis dilates, and the pyramids 
of the kianey-substance become flattened, crescentic, 
and subsequently wasted; the remaining renal 
substance is stretched and sclerosed, and con- 
dition known as hydronephrosis results. If the 
unne should decompose, acute cystitis, becomii^ 
chronic, will follow, and the micro-organisms wiU 
And their way to the ureter and pelvis of the kidney, 
exciting pyelius, and m severe cases acute nephntis 
with numerous points of suppuration — the so-called 
* surgical kidney * {see p 823) These results only 
occur in cases which have not been treated at all, or 
only imperfectly 

Symptoms and Diagnosis of Organic 
Stricture, — The symptoms of organic stncture of 
the urethra are more evident in the case of an old 
and narrow stricture. Few symptoms attract ob- 
servation before the stncture is well advanced. 
The most common and the earliest is a scanty 
muco-pumlent discharge. This sign is, indeed, very 
often the indication of the chronic inflammation of 
limited areas of the passage which ends in stncture. 
When the stricture is developed the symptoms are 
more definite, namely, slight dnbbling of urine 
after mictuntion has apparently ceased ; small size 
of the stream, which may be forked and twisted ; 
and gradually increasing difficulty, with straining 
and pain, in micturition, which is more frequent 
than normal. Any or all of these symptoms may 
be absent, even when the canal has lost as much as 
two-thirds of its distensibihty. Usually to these 
troubles are added occasional attacks of complete 
retention of urine from temporary spasm or con- 
gestion. There may also be the signs caused by 
the various secondary complications. 

Examination of the urethra by means of a steel 
sound or gum-elastic bougie will reveal the number 
and situation of the strictures present The dis- 
tensile capacity of the various parts of the passagie 
can be determined by the urethrameter. 

Treatment. — The treatment of organic stnc 
ture consists, first, in removing firom the habits and 
diet of the patient all causes of functional disorder. 

Temperance in alcohohc dnnks, m stimulating 
or highly seasoned foods, m sexual indulgence, and 
in some forms of exercise, such as horse- and bicyde- 
ridmg, must be enforced Due attention to the 
condition of the skin and bowels, and sufficient 
bodily exercise, are requisite Although attenrion 
to these matters will not m any way remedy the 
existing condition of a stncture, vet th^ will pre- 
vent congestion and spasm, ami so obviate (he 
temporary and often dangerous aggravation of the 
sufferings caused by these conditions. ^ 

Locally the pas^e must be restoied and 
maintained at, such calibre as, on the one hud, 
will enable the bladder to empty itself completdiy 
by each act of micturition ; and, on the other, win 
allow a sufficient matgin to prevent stoppuge tk thf 
flow of urine during oooasions of tempot^swelllni 
or spasm. Such an expanslbmty would seem §» 
most persons to be about equri in circumleretiee tc 
that of No. 10 English; thou|fli in pnctice it is ad 
viiable to dilate somearha* Ihrihei ( W ta 
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than this, to allow sufficient margin for neglect on 
the part of the patient. In all organic strictures 
there is a tendency to contract i^ain ; hence, when 
sufficient expansibility has been established, it must 
be maintained by the frequent passage of a bougie. 
In most cases the patient should !:« taught to do 
this for himself. 

Various methods, none of which is applicable to 
all cases, are employed for dilating the strictured 
part of the passage. Some methods, such as the 
use of caustics, or the cautery and forcible dilata- 
tion, have fallen into desuetude ; those in modern 
use are {a) gradual interrupted dilatation ; (^) gra- 
dual continuous dilatation ; {c) internal urethrotomy; 
{d) external urethrotomy. 

{a) Gradual interrupted dilatation is attained by 
passing metal sounds or flexible bougies (preferably 
the latter) through the stricture. At the first 
sitting that sire which will just pass through the 
stricture should be used ; subsequently larger sizes 
must be used, until No. 12 or 13 English can be 
passed. It is probable that in most, if not all, cases 
the stricture is partly stretched and partly torn in 
this method of treatment. The instruments may 
usually be passed at intervals of two or three days. 

(/ 5 ) Gradual continuous dilatation. — In this 
method a flexible catheter is passed through the 
stricture and tied in. As the stricture yields the 
instrument must be removed, and a larger one in- 
troduced from time to time, lest, being loose, the 
catheter escape from the urethra. A week or ten 
days usually suffice to dilate the stricture to the 
requisite dimensions. The nature of the process 
appears similar to that of a seton in ordinary sinuses 
or cellular tissue ; the fibrous tissue becomes loose 
and succulent, and its fibres permeated by leucocytes ; 
superficial ulceration with destruction of the cicatri- 
cial tissue also occurs in some cases. 

(^) Internal urethrotomy is accomplished by 
means of a concealed knife conducted to the stric- 
ture by running in a split sound which passes through 
it into the bladder. As the knife is pushed on it is 
made to project and divide any resisting tissue met 
with. A full-sized catheter is then passed, and the 
bladder emptied. At the end of ten days instru- 
mentation should be commenced, in order that the 
passage may be kept properly dilated. 

{d) External urethrotomy. — When attacked from 
without, the situation of the stricture is indicated by 
a staff passed down to or through it. In the former 
case the cicatrix is divided from before backwards, 
and in the latter from behind forwards. Cutting 
from before backwards is the more common opera- 
tion, since if the staff can be passed through the 
stricture internal urethrotomy can usually be done. 
If the urethra is laid open in front of the stricture 
the orifice must be sought for — ^too frequently a 
long and tedious process — and the contraction then 
slit up along a fine director which has been passed 
into the bladder. 

Various instruments have been devised and are 
cmpl^ed for carrying out the methods shortly 
desmbed here, some more suited than others to 
particular cases. 

Comparison of the aifferent methods, — Gradual 
intermpCed dilatation is applicable in a larger 
numto of casM than is any of the other methods 
described It Is attended by least evil consequences, 
and is most efiiwtual in strictures of recent formation 
situate near the bttlb. Objections to this method 
are the rapidity with which recontractien takes olace 


if the passage of bougies be neglected by the patient, 
and the impossibility in some cases of dilating the 
stricture beyond a certain calibre without exciting 
shivering, pain, pyrexia, or even local inflammation 
and abscess. Epididymitis is sometimes set up* by 
the passage of instruments. Indurated strictures are 
sometimes so tough and dense that they cannot be 
sufficiently dilated. 

Gradual continuous dilatation is easy and rapid, 
but is liable to be followed by speedy recontraction. 
It is useful in cases in which it is necessary to obtain 
a rapid dilatation of a verj^ narrow stricture, in 
consequence of advanced vesical or renal disease. 
In these the bladder must be given rest without 
delay, yet the condition of the kidneys is most 
unfavourable to any operation. If there is great 
difficulty in passing an instrument into the bladder, 
it is advisable, when it is passed, to tie it in. The 
objections to continuous dilatation are that it con- 
fines the patient to bed, and in some cases excites 
local irritation and constitutional fever sufficiently 
severe to require its abandonment. 

Internal urethrotomy is applicable with best 
results in young patients, in whom renal changes 
are absent or only slight. It is also preferable for 
those patients who prove intolerant of interrupted 
or continuous dilatation, since serious disturbance 
rarely follows incisions made in strictures between 
the meatus and the bulb. The locality of stricture 
has much to do with deciding upon the adoption of 
internal division. The shallow constrictions, so- 
called ‘ bridle-strictures,* and the elastic rapidly 
yielding and as rapidly contracting resilient 
strictures, are always situate in the penile portion of 
the urethra, and are specially amenable to incision, 
while they are very little affected by the passage of 
bougies. 

The great thickness and toughness of certain 
strictures of the bulb render their division the only 
mode of securing even moderate duration of their 
dilatability. The recontraction of a stricture after it 
has been divided would seem to follow less speedily 
than after it has been treated by gradual dilatation. 

External urethrotomy is needed in comparatively 
few cases. It is advisable when the perinseum is 
hardened and beset with fistulse ; or in those still 
more rare cases in which no instrument can be 
introduced into the bladder. Under such circum- 
stances it is requisite to attack the stricture from 
the surface. 

5. Foreign Bodies impacted in the 
Urethra. — Foreign bodies of various kinds may 
be introduced into the urethra, and may lodge in 
the canal, impeding the free flow of urine, or even 
arresting it, and eventually exciting inflammation 
and abscess. Calculi passing from the bladder may 
lodge behind a stricture, or close to the meatus. 
Portions of a bougie or catheter may be broken off 
in attempts to pass a stricture. See also p. 332. 

The symptoms pointing to the presence of a 
foreign body are usually pronounced. There is 
pain, with difficulty in passing water, and perhaps 
complete retention ; while the foreign body can 
usually be felt in the canal, and can be seen through 
the endoscopic tube. 

Treatment. —The foreign body must be re- 
moved by means of appropriate forceps introduced 
through the largest-sized endoscopic tuoe which can 
be passed. If this is found to be impracticable, the 
urethra must be opened from without. 

Charles Stonkam. 
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URIAQE, In Is'^re, France. — Thermal muri- 
ated sulphur- waters. Sm Mineral Waters. 

g R IC- ACI D Dl ATH E8IS. — Synon. : Lithsemia, 
LitJhiasis, Lithuna , Fr. Dtathise Urtque. 

The most definite manifestations of what has 
been commonly called the unc-acid diathesis are 
seen in gout and uric-acid gravel. It is necessary, 
however, to discuss under the same head the 
more vague conditions of lithaemia, so-called ; using 
the term with the somewhat special meaning first 
attached to it by Murchison, who ascribed certain 
symptoms, one of which is a more or less permanent 
appearance of uratic deposits in the unne, to a func- 
tional derangement of the liver, with excessive 
production of uric acid To this condition Mur- 
chison gave the name ‘lithaemia,’ and the name, 
with the same connotation, has of late come into 
fresh prominence It is further necessary to bear 
in mind in dealing with this subject, that a view 
has also recently gained attention in which uric 
acid IS held to play a much more comprehensive 
part, and to be the chief factor in a large number of 
apparently very diverse disturbances 

But, since the deposition which occurs in gout 
and gravel is, almost certainly, not due to any in- 
creased production of unc acid in metabolism, but 
to quite other factors, any term meant to associate 
these two sufficiently dissimilar ailments would 
better be some other than that which heads this 
article Again, closer examination seems to show 
that the condition called hthsemia by Murchison is 
scarcely capable of even loose definition ; and, 
even if we are able to recognise the existence of a 
symptom-group consistent with his descnption, 
there is no proof that the condition it betokens is 
due to the special influence of unc acid Lastly, 
those who ascribe to this substance the extensive 
influence in disease referred to above, expressly 
disavow any belief in a special diathesis ; the 
troubles being assumed to arise from errors of diet 
and faulty elimination. It will be seen, therefore, 
that there is probably no justification for the reten- 
tion of the term * uric-acid diathesis,’ except those 
of custom and convenience. 

^Etiology, &c. — Although unc acid is closely 
related to urea chemically, and takes the place of 
the latter substance in the unne of birds and rep- 
tiles, It is probable that in the mammal its meta- 
bohc history is c^uite distinct from that of urea. 
Recent physiological study has shown that of the 
total <^uantity excreted, only a part arises from the 
essential metabolism of the tissues. Another part 
takes ongin directly from precursors in food-stufB, 
and the amount of this portion depends to a great 
extent upon the quality as well as upon the quantity 
of the diet The two moieties of the excretion — 
that which is independent of the intake and that 
which arises directly from it — are conveniently, if 
not very appropriately, termed the endogenous and 
exogenous portions respectively. 

While the dail^ output of urea rises and fiills with 
the amount of mtroeenous matenal absorbed, and 
is, under normal circumstances, very* nearly pro* 
portional to the amount of proteid ingested, the 
output of unc acid, on the otnev hand, varies only 
witn the amount of certain quite special constituents 
in the diet. We may choose a dietary, rich m pro- 
teid, which scarcely affects the uric-acid excretion 
at all ; in offier words, upon such a dietary the 
exogenous production is absent The essential 
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character of such a diet is freedom from orgamsec 
tissue-elements. It must contain no muscle, espe- 
cially no glands (sweetbread, liver, kidney, &c. ), 
and none of the preparations which come under the 
head of soups and meat-extracts. With any oi 
these the exogenous production of one aad rises lo 
proportion to the amount taken. A satisi&ctory 
explanation of these facts is ready to hand. As 
essential constituents of cells, and especially of tbeii 
nuclei, are certain phosphorus-containing proteids 
— the nucleo- proteids These are found, when 
hydrolised by laboratory processes, to yield amonj] 
their decomposition-products certain bases, the xan< 
thin-, alloxur-, or punn-bases, which are closel) 
allied to unc acid Other proteids jrield none oi 
these, and no products so immediately related to unc 
acid. This distinction would seem to hold m the 
processes of metabolism, and it thus happens thal 
only a dietary which contains nucleo-proteid, thai 
is, one which comprises cellular elements — ammal 
or vegetable — increases (in virtue at least of its pro 
teid content) the exogenous uric acid. Proteids 
such as the myosin of muscle, the caseinc^en o. 
milk, the albumen of eggs, or the gluten of wheat, 
give rise to no increase when ingested It is true 
that muscle, no less than the glands or other organ! 
more or less commonly consumed as food, contains, 
m addition to its nucleo-proteids, certain products oi 
Its own previous metabolism (‘ extractives’), some 
of which may act also as precursors of unc acid ; in 
the case, indeed, of an ordinary meat-meal these 
contnbute a large proportion of the excretory in- 
crease which follows Its consumption. 

A dietary leading to scarcely any exogenous pro- 
duction may consist of such matenals as milk, cheese, 
eggs, white bread, nee, potatoes, and most green 
vegetables, other than those of the legummoui 
variety 

For that moiety of unc-acid production in the 
body which is mdependent of diet— the endogenous 
product— It is, of course, more difficult to trace 
precursors. But the facts justify the supposition 
that It arises in the mam from the metabolism of the 
nucleo-proteids of the tissues, and does not spring, ic 
company with urea, from the breakdown of proteids 
in general. There is evidence that at least some 
fraction arises by synthetic processes occumi^ ir 
the liver or, as is less likely, m the kidney. 

The total excretion vanes considerably m dif- 
ferent individuals, but is never large. Toe limits 
may vary from 5 grains or somewhat less to 
15 grains or a httle more m 24 hours. From 
what has been said it will be understood that the 
amount excreted will be affected by the charactei 
of the food; but it may vary within the above 
limits m different individuals when all are talcing 
an ordinary mixed diet. A person excreting, say, 
12 grains upon an ordinary oietary may excrete as 
little as 6 or 7 grains upon a diet of milk and eggi ; 
the latter figure indicating in this case what is prac- 
tically his * endogenous * production. * 

It is quite certain that the sufferer from lithlasfa 
is not necessarily one whose unc-acid excredoti h 
higher than die average. 

We have but little experimental evidence tMafins 
upon the amount of uric add hi the Idood mn 
tissues under normal conditions. Most v^ipeilt ^ 
servers have failed to find at all in Ihehlobd 
But it may be impossible to demonstrate ttimren 
the blood of UtAi <Lufi), end tdfis fimt lil hm 
used as an arguitient-^not «rlK>Uy condu^m^H^lti 
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fonnation in the kidney. In mammalS) the small 
amount excreted makes it impossible to draw any 
such conclusion ; 10 or X2 grains of an excretive 
could of course be brought to the kidneys in the 
course of 24 hours without detectable quantities 
being present at any moment in a sample of the 
blood. Conclusions drawn from older observations 
pointing to the presence of proportionately large 
amounts in the spleen are erroneous, in so far as 
such uric acid is probably formed in the organ post 
mortem from certain precursors. While we are 
without strict proof of the matter, there is much 
justification for looking to the liver as the chief seat 
of uric>acid formation. 

As regards the quantity of the substance in the 
blood when pathological conditions exist, the clas- 
sical observation of Garrod, showing the increase in 
gout, remains alone in the abundant confirmation 
which it has received. There is, however, no 
doubt that a large increase is found in certain types 
of leuchsemia, here arising from increased produc- 
tion, and not merely from the retention — due to 
aberrations of solution and elimination — which is 
the feature of gout. The researches of v. Jaksch 
point to an increase in the blood in pneumonia, in 
renal disease— especially with granular kidney — and 
in cases of advanced anaemia. In none of these 
conditions can we assert that uric acid exerts per se 
a toxic influence in the proper sense, apart from 
mechanical effects due to its deposition. There is 
no toxic symptom common to these various dis- 
orders in which an excess of uric acid is present in 
the body. Certain combinations of the symptoms, 
which Murchison held to indicate a condition of 
lithamia, are common enough in the dyspeptic, 
though it may be doubted if those he enumerated 
are often seen in such definite combination as to 
warrant their being grouped under a name suggest- 
ing that they have a common toxic factor in their 
production, and together constitute some sort of 
patholc^cal and clinical entity. In any case, the 
name seems an undesirable one for such conditions 
as he describes, for there is no evidence whatever 
that such patients have any excess of uric acid in 
their blood. The symptoms enumerated constitute, 
it is true, a picture very similar to that seen in latent 
or irregular gout, just as they are also very similar 
to those of the chronic dyspeptic ; but Murchison 
himself urged that * they are also very common in 
persons who neither inherit articulai gout nor ever 
nave it themselves.* 

That a tendency to deposition in the urine of 
pigmented urates goes commonly with certain 
dyspeptic symptoms is undoubtedly true, though it 
is probably aue (as in colds and fevers) to the 
general character of the urine rather than to an in- 
cre^ in the day’s excretion of urates, for the pre- 
cipitation of these is never a proof of an increased 
proportion. It is also true that many people 
take habitually an excess of food of a kind which 
keeps their ‘exogenous* uric acid high; and if 
they also happen to consume chiefly alcoholic 
beverages, with a proportionately small quantity of 
efficient diluents, th^ pass an acid concentrated 
urine naturally prone to deposit its urates. But 
the ills which follow this course of life are not to be 
attributed to any special toxic eflects on the part of 
uric add, i^r can such individuals be said to suffer 
from a c^jracxaaia in any legitimate sense. 

It is essential, at least at the present time, when 
* the uric-add diathesis * and drugs to combat it are 


so insistently kept before the eyes of the medical 
profession and of the public, to bear in mind that, 
save in gout and gravel, where its physical pro- 
perties and those of its salts play so indubitable a 
part, the pathological influence of uric acid is 
wholly hypothetical. It may be taken for granted 
that the circulation and toxic effects of the products 
of deranged and abnormal metabolism are common 
frictors in disease ; but to ascribe so much to one 
particular metabolite, without good evidence, and 
to employ a name which embodies an assumption, 
is but to delay more discriminating study in an 
important field of chemical pathology. Uric acid 
is probably not a poison in the proper sense at all, 
and but for its insolubility it might have been as 
little heard of in pathology as that other normal 
metabolite, the excretion of which is in comparable 
amount— creatinine. 

Quite distinct, of course, from the present ten- 
dency to popularise the uric-acid ‘ diathesis * is the 
endeavour, already referred to, to extend the field 
of influence of uric acid into the causation of such 
disorders as epilepsy, asthma, bronchitis, Raynaud’s 
disease, diabetes, and many others (Haig). This 
is not the place to discuss these views in detail, but 
the following remarks may be permitted. 

Quite essential to the theory involved is a proof 
that in this or that condition there is at one time 
or another an abnormal retention of uric acid in the 
circulation and tissues. The evidence which is 
relied upon in proof of such retention is, broadly 
stated, as follows : Uric acid and urea are first 
assumed to be formed in the body in a definite re- 
lation one to the other, which varies but little from 
the ratio of i to 33. It follows that if, on a given 
day, the ratio of uric acid excreted to the urea ex- 
creted fall below this value, retention must have 
occurred ; if it rise above this figure, urates pre- 
viously stored in the body must have been brought 
to excretion. A period showing a low ratio means, 
therefore, a period of accumulation. 

But if recent physiological teaching is correct, and 
uric acid has no common origin with urea, it is, to 
say the least, unlikely that the two substances 
appear in metabolism in a continuously balanced 
ratio. The following considerations with regard to 
the point are based entirely upon experiments, many 
times repeated. If upon a fixed diet of any sort a 
healthy individual is found to excrete, say, one 
gramme of uric acid for each thirty grammes of urea, 
It only requires that about a pint and a half of milk 
should be added to his intake to lower the ratio at 
once to I : 40 ; for milk, as already stated, scarcely 
affects the uric-acid output, while the quantity men- 
tioned will produce ten grammes ot urea. It is 
clear, therefore, that an alteration in the ratio may 
be no proof at all of retained urates. One other 
line of evidence for retention has been employed in 
the exposition of the theory. Certain granules, 
produced in the blood by admixture with am- 
monium chloride, are assumed to consist of urates, 
and these, when counted under the microscope, are 
said to be increased in conditions when, in the view 
under discussion, retention might be expected. It 
is sufficient to say that such granules may form in 
blood which, when examined in quantity, is 
found to yield no detectable amount of uric acid 
(Luff). 

If the evidence for retention be rejected, close 
examination of the remaining arguments will show 
thsit they have lost their force, so far at least as 
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they aim at the ascnption of symptoms to uric acid 
Itself. 

At the present time, then, we have no really 
satisfactory evidence to show that uric acid is a 
factor in disease, save in conditions where it or its 
salts are obviously deposited ; that is to say, in 
gout and lithiasis. With the former of these this 
article is only indirectly concerned ; there remam 
for consideration certain facts related to the aetiology 
and Mthology of uric-acid gravel. 

Whatever view may be held as to any deeper 
relationship between gout and gravel, there is no 
doubt that there are fundamental differences in the 
chemical side of their mthology ; the final factors 
involved m producing the actual deposition of urates 
on the one side of the kidneys, and of unc aad on 
the other, are essentially diverse. As Sir William 
Roberts insisted, the conclusion is clear <that 
gravel should be regarded as a primary vice of the 
urinary function ; that it requires to be studied by 
and for itself ; and that the urine is the proper and 
natural field for the investigation of its aetiology and 
therapeutics.* 

Normal urine usually contains much more unc 
acid than it can hold in simple solution, and most 
specimens eventually deposit nearly the whole of 
this excretive in a crystalline form. But this never 
occurs within the urinary passages, and, as a rule, 
even after the unne is voided the deposition is long 
delayed The unne of sufferers from gravel may, 
on the other hand, sparkle with crystals when it 
IS passed, and in any case rapidly yields a ciystallme 
seoiment. 

The factors concerned in the physiological main- 
tenance of solution, and, on toe other hand, in 
bringing about the normal slow separation, are 
complex. Roberts put our knowledge of certain 
of these factors upon a definite basis, and showed 
how variations in them may render unne unable to 
hold its unc aad even while warm and within the 
pass^es 

The percentage of unc aad is of mfluence. 
Although, as already uiged, a tendency to gravel 
or stone does not depend upon mcreased production 
of unc acid, but may exist when the habitual output 
IS below the normal and be quite absent when the 
excretion is abnormally high, it is yet clear that, 
other things being equal, and the tendency to pre- 
cipitation present, there will be greater danger and, 
It may be, worse results when the unne contains 
excess than when the proportion is low. The 
existence of a proportionately large amount of unc 
acid m the excretion of chilaren probably accounts 
for the relative frequency with which Aey suffer 
from lithiasis. 

A second and prepotent factor in determining de- 
position is the degree of unnary acidity. An alka- 
line unne cannot, of course, deposit free unc acid, 
and there is always an increased tendency to 
separation with increase of acidity. 

Yet another character m the urine which pro- 
motes separation IS a deficiency in inor^nic smts. 
The immumty from stone and gravel msplayed by 
sailors has be^ attributed to the larm quantity of 
salt which they take with their food (Plownght). 

Lastly, there is a character of less importance, a 
deficiency, namely, in pigments. To this Rob^ 
attnbuted the free sedimentation which often occurs 
in the pale unne of contracting kidneys. 

These factors are undoubtedly important, and 
the first three and most iafloential can, fortunately, 
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be controlled with great benefit in the treatment of 
gravel. At the same time, it must be admitted that 
other unnary variations of a character at present 
unknown make themselves felt. Urine may de- 
posit its unc acid very rapidly when analysb shows 
It to contain no excess of the excretive, and 
none of the aberrations just enumerated (Smith- 
jerome). 

Moreover, there seems to be no doubt that 
heredity plays a part in the aetiology of gravel, and 
what is transmitted can only be partly and super- 
ficially expressed m unnary characters such as nave 
been discussed, which are, after all (with the possi- 
ble exception of the aadi^), very variable even m 
the habitual sufferer from ^vel. With regard to 
the acidity, it appears to be the case that s^e 
people — and among them some prone to lithiasis — 
habitually pass a hyper-aad orme under conditions 
which offer no obvious cause for the phenomenon. 

It IS conceivable that some anomaly in metabolism 
may lead to the habitual excretion of an add pro- 
duct or products not yet recognised This is, of 
course, entirely hypothetical ; but it is perhaps useful 
to remember, in this and other connections, that 
we have, m cases of cystinuna (p. 359) and 
alkaptonuria (p. 48), such metabolic anomalies 
— * chemical malformations’ as they have been 
called — which have been recognised because the 
abnormal products give such obvious indications 
of their presence. It is not impossible that there 
may be other anomalies of this kind not yet dis- 
covered. 

Nature of Deposits , — ^The appearance of uric 
aad as it separates from the orme is too fomihar 
to need detailed description The crystals are, 
almost without exception, pigmented, and in the 
commonest case have the colour and, after sedi- 
mentatioD, present the appearance of cayenne 
pepper. SomeUmes they are yellow or brown. 
Unaer the miaoscope their shape is found to be 
very various, departing always from the developed 
rhombic forms of the pure substance (by the sup- 
pressing of angles or faces, and by cohesion) and 
forming rectangular prisms, or fidhng mto * whet- 
stone,’ ‘ barrel,* or ‘ dumb-bell * forms. Sometimes 
they are aggregated, and occasionally the agpreq^tes 
are of considerable size. Their departures nmm the 
typical forms are due to the efi^ of associated 
impurities, an albummous or mucoid substance, 
and the colouring matters (Ord). The shape as- 
sumed largely depends upon the nature of 
associated pigment (A. £. Garrod). Their pig- 
mentation, insolubility in aads,^ and solubility m 
alkalis, are sufficient to characterise them. 

In the kidney, concretions may be seen post 
mortem as glistening yellow-brown sand, as some- 
what larger tuberculated masses, or, of course, as 
still larger calculi, ranmng even to several ounces 
in weight. Stones wmeh occur in the kidney-sab- 
stance are always composed of nearly pure uric 
acid and are dense ana hard ; those wukffi have 
been long m the pelvis may contain mates or phos- 
phates, with unc add as a bads ; these are move 
mable. We are still wifriout information as to udiy 
some patients with Udiiasis pass gravd for years 
without calculus-fiirraatSon, while others, less 
tunate, tend to build np stones. The alhumluous 
matei^ which is aldi^t assodated with a odculut 
undoubtedly affects the mode of t hdt 

there is nothing to espls]]i these mmmid 
ences. 
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Symptoms. — The symptoms ^numerated by Mur- 
chison as indicating a condition of lithsemia com- 
prise, in addition to the pathognomonic urinary 
deposits, an extensive group, from which we can 
select some or others which will fit any case of dis- 
turbed metabolism — flatulent eructations, constipa- 
tion, disturbed appetite, funed tongue, excessive 
accumulation of mucus in the fauces, circulatory 
disturbances, headache, vertigo, and dimness of 
sight. To all these, and others, some more recent 
authorities (Da Costa and others), in drawing the 
picture of ‘ lithmmia,* have added and have laid 
stress upon inflammatory conditions of the external 
coats of the eye. 

The condition of lithiasis, apart from calculus, 
can always be recognised by a sufficiently frequent 
examination of the urine. The separation of 
crystals in the freshly voided urine may not occur 
at all hours of the day, but is nearly always seen in 
the early morning urine j and in well-marked cases, 
not under treatment, is seldom absent at any time. 

In some people this objective sign in the urine 
may exist for years without associated symptoms, 
but as a rule there are sooner or later some indica- 
tions of renal irritation, and the condition should 
not be left without treatment. 

In other cases symptoms may be more urgent. 
In children there are frequently colicky abdominal 
pains, usually occurring suddenly and located at 
the umbilicus or iliac regions. In severe cases 
there may be some nausea and vomiting, and per- 
haps slight hsematuria. Strangury may be present 
in boys- In adults there may be a dull continuous 
pain u) the loins, often attributed to lumbago, but 
disappearing with any treatment which keeps the 
urine free from deposit. The pain may radiate and 
be mistaken for other conditions. The disorder is 
often very chronic, and Levison has followed cases 
for twenty to thirty years without seeing true renal 
colic or other severe symptoms supervene. When 
gravel is associated with or gives place to calculus, 
there are the familiar signs of that affection ; but as 
none of these are special to uric-acid stones, they 
need not be enumerated here. 

Treatment. — In conditions of lithiasis it is 
clearly of importance to keep the production of uric 
acid as low as possible, and to this end the diet 
should be regulated. As was stated above, taking 
a dietary of milk, eggs, white bread and green 
vegetables results in an almost complete disappear- 
ance of that moiety of uric acid which arises from 
the food- and largely reduces the excretion, a fact 
of real importance in treatment. But such a diet 
should not be prescribed empirically nor without 
due observation of its effects. Many patients are 
apt to take too little proteid when employing it, and 
such deficiency, if long continued, may lead to 
results more serious than can be attributed to uric- 
add gravel. White meats can usually be added 
with safety, but even with this addition so un- 
stimula-ting a diet does not suit all cases. The 
extractives of meat undoubtedly increase uric-acid 
production, but there is evidence that they may 
subserve physiological functions; for instance, in 
s timul ati n g the Mcretion of gastric juice (Pawlow). 
Bi^ the proteid in the diet, while it should be suffi- 
cient, must never be in excess, and the flesh-food 
should not be in diraroportion to the v^etable food 
taken; thii, not because there is any essential 
difference bkween animal and vegetable proteids 
in their effect upon uric-add production, but beamae 
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flesh-food increases and vegetable food diminishes 
the alkalinity of the urine. Luff looks upon the 
mineral constituents of vegetables as having a special 
power of keeping uric acid in solution, a ^wer 
more marked than their chemical nature as revealed 
by analysis can be made to explain. 

It has been satisfactorily proved by quantitative 
study that quinic acid, a constituent of many fruits, 
definitely diminishes the production of uric acid in 
the body, probably by interfering with its synthesis 
(Weiss). As a result of these experiments certain 
compounds of quinic acid have been introduced as 
drugs. These are * Urosine ’ (quinate of lithium), 
given in doses of about ten grains, and ‘ Sidonal * 
(quinate of piperazine), the dose of which is about 
the same. These are of too recent introduction for 
any knowledge of their benefit to be available j but 
it is certain that the administration of quinic acid, 
especially when combined with a dietary intro- 
ducing no uric-acid precursors, leads to a remark- 
ably low excretion of urates. 

With the end of preventing the separation of the 
acid from the urine, abundant water-drinking should 
be recommended, and the free use of table-salt is a 
desirable procedure. During any acute stage of 
the disorder the urine should be kept fully alkaline 
by the free administration of alkalis. Valuable, 
but perhaps not more valuable than the above 
means, is the use of various alkaline or saline 
mineral waters, the choice of which must depend 
upon the particular case under treatment. If 
drunk at their source the action of such waters is 
assisted by accessory hygienic factors. 

There are various organic substances which form 
highly soluble compounds with uric acid. Used as 
drugs it would seem that they do not reach the 
urine in sufficient concentration to exert much in- 
fluence as solvents. The benefit which is said to 
follow their use can, therefore, be only empirically 
explained. Prominent among these are piperazine 
and piperidine, the latter base being given as a 
tartrate in lo-grain doses (Tunnicliffe and Rosen- 
heim). F. Gowland Hopkins. 

URINARY CALCULUS.— A calculus formed in 
any part of the urinary apparatus. See Concre- 
tions ; and Renal Calculus. 

URINARY DEPOSITS.— Under healthy con- 
ditions the normal urine does not deposit a sediment, 
unless that flocculent suspension floating at various 
levels in the clear fluid and composed of thin 
mucus entangling a few epithelial cells be called a 
deposit. But even trivial deviations from the normal 
haoit of body are prone to be indicated by the 
presence of a sediment in the urine, while in grave 
general disturbances and severe local derangements 
the composition of the urine is often materially 
altered, and may then contain substances which 
reveal themselves either immediately after it is 
passed, or after it has been allowed to stand for a 
while. With these sediments naturally deposited, 
i.e. without the intervention of reagents, it is pro- 
posed to deal here. 

Method of examination , — Some 5 or 6 ounces of 
the urine to be examined are placed in a conical or 
cylindrical glass vessel, and after standing for some 
hours the supernatant fluid is decanted off. A 
sample of the sediment may be more easily and 
ouickly obtained by the use of the centrifuge, and 
tiiis instrument may become a necessity should the 
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solid particles be scanty or of light specific 
weight It IS often advisable to add some preser- 
vative, the best of which are formalin and chloro- 
form , but if the centrifuge be used this addition is 
unnecessary, unless the sediment be required for 
future demonstration 

After noting the naked-eye characters of the de- 
posit, a drop or two should be pipetted on to a 
slide and submitted to microscopical examination. 
The examination of the sediment may be facilitated 
by the use of staining reagents, such as methylene- 
blue, fuchsin, methyl violet, lodo-potassic iodide, 
osmic acid, Sudan iij, mucicarmin, muchaematin, 
&c These staining reagents may be run under the 
cover-glass or previously added to the sediment. 

For microscopical examination low and medium 
powers are usually amply sufficient, though oc- 
casionally it may be needful to employ an immersion 
lens When examining unstained samples, it is 
advisable not to use too much light, as some ob- 
jects, such as hyaline casts and cylindroids, may 
easily escape observation owing to their great 
transparency As a rule, renal tube-casts are easily 
recognised, but cyUndroids, aggregations of small 
crystals and granular debris, epithelial scales and 
minute fragments of iNood, are from their some- 
what cyhndrical shape sometimes mistaken for 
renal casts Some of the difficulties are removed 
by the use of staining reagents, and these should 
always be employed if doubts arise as to the 
exact nature and origin of cells. 

The substances to be dealt with may be divided 
into three classes — unorganised, organised, and ad- 
ventitious, and though most may be designated 
sediments or deposits, to some the terms * suspen- 
sions ’ or * scums ’ seem more appropriate. 

Unorganised Deposits .— Mtd (Lithic 
acid) is found in the free state, in urine which has, 
or has had, an acid reaction, as yellow or brownish- 
yellow crystals. Though the type-form is a 
rhombic prism, the shape of the crystals is extremely 
variable. From their microscopic appearance they 
have been compared to lozenges, whetstones, flat 
plates, cubes, and long spikes Often the crystals 
are massed together in irregular agglomerations and 
in stellate or rosette-like clusters. Clusters of these 
crystals are frequently met with in cases of unc-acid 
gravel, and then resemble red sand or Cayenne 
pepper at the bottom of the vessel In size also 
they exhibit considerable differences ; the Cayenne 
deposit being composed of quite large grains, while 
on other occasions so small are they that a high 
power IS required to make out their characters, 
Unc-acid crystals are recognised by their yellow 
colour and their shape, and the di^nosis may be 
confirmed by their micro-chemical reactions. They 
are soluble in caustic alkalis, and respond to the 
murexide test. 

Urates are met with both in an amorphous and 
in a crystalline form, and are not infrequently 
associate with uric aad. 

Amorphous urates consist of a mixture of sodium, 
potassium, and ammomum urates, the sodium urate 
usually predominating. They are deposited from 
urine with an acid reaction, and make their ap- 
pearance as soon as the fluid cools. The sediment 
IS coloured by urinaty pigment (uroerythrm), and its 
hue varies from a pale £wn jjfolour to pink or red, 
and very occasionally purple. The ruddy deport 
IS known as lateritious or brick-dust uram Any 
-doubts as to ^e nature qf the deposit may be re- 


solved by heating the fluid, when the turbidity dis- 
appears, or by api^ying the murexide test 

Urates also occur in a crystalline fl>rm as striated 
yellow spherules with and without projecting 
colourless spicules or spines, and also as small 
dumb-bells. Those m which the spicules are lar^e 
and a distinctive feature (hedgehog) axe found in 
urine with an acid reaction, and mso post mortem 
in the bladder and kidneys of children They are 
composed of urate of sodium Dark yellow, a most 
opaque spherules, often showmg a few small 
spicules, and consisting of urate of ammonium^ are 
formed m unne which is alkalme from ammomacal 
fermentation. Sometimes these crystals are quite 
small, and when paired assume a dumb-bell slmpe. 
Urate of calcium is occasionally met with m the 
urine, both as an amorphous white deposit and as 
acicular crystals, much resembhng tne urate of 
sodium m gouty deposits 

Xantkin, which very rarely occurs as a deposit, 
forms colourless rhombic plates. In composition 
It is very closely alhed to unc acid, but may be dis- 
tinguished therefrom by dissolving on heating, by 
the addition of ammonia, by its insolubility m 
acetic acid, and by not giving the murexide test. 

Htppuru acid has occasionally been observed m 
the unne after eating certam fruits (cranberries, 
bilbernes) and vegetables, and after the administra- 
tion of benzoic acid, occurnng as longish white 
rhomboid prisms ; it is soluble in ammonia and in- 
soluble m oydrochlonc acid 

Oxalates — Crystals of oxalate of lime are found m 
acid unne, especially after standing. Occasionally 
they may be found in quite fresh urme. They may 
be detected by the naked eye as white specks on 
the mucus-film, on contaminations, or on the sides 
of the urine-glass Their presence is, however, 
usually discovered on microscopical examination, 
when they are seen as colourless or white octahedia, 
the so-called ‘envelope crystals,' of variable size. 
Sometimes oxalate of bme assumes a dumb-bell or 
hour-glass shape, but these are usually acomi- 
pamed by the common ‘ envelope ’ form. Oxalat^ 
are insoluble m acetic acid, W th^ dissolve in 
strong mineral acids without effervescence. 

Carbonate of hnu and sulphate of lime occa- 
sionally occur in human urine, the former as small 
spKerules or as dumb-bells, the latter as cbLourless 
needles, or thin, elongated plates. The reaction of 
the unne in the first instance is alkalme, in the latter 
acid. Carbonates dissolve with effervescence <m 
the addition of aads. Sulphates are insoluble in 
ammonia, and m acetic and sulphuric adds. 

Phosphates occur in urine both in an amorphous 
and m a crystalhne form. Amorphous phosphates 
form a white deposit m alkalme or neutral ur^e- 
They are a mixture of caldum and mafi^edum 
phosphates. The deposit is easily dissdved by 
aceuc add, and is undiminished or even increased 
by heat 

Crystallme Phosphates — I. Pho^fkodo^iJ^m*'^ 
Neutral or stellar phosphate is fbond ak % iSibiiM 
and also as a scum on the i»tiie» The 
OYStal is an elongated prism pointed at vm wl 
The crystals may be discrete or anaziged like stars 
or rosettes, the pointed end bqbg dwiled 
the centre. Tluqr are easily aolxibltlg iMoetic add. 

3 . Tr^ phoiphati, ^ 

phosphate occurs in alkaliiie ndaei ddr 

ammoniacalfementktioii. 

of the crystal is a ttiangnltt phm iddt 
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ends (coffin-lid); there are, however, numerous 
deviations from this type. Triple phosphate alw 
crystallises in feathery flakes, occurring singly, in 
pairs, or crossed. 

3. Magnesium phosphate . — This has been met 
with, but only very rarely, in strongly alkaline urine. 
The crystals are depicted as highly refractive 
elongatra prisms with blunt-pointed ends. 

Cystin. — Cystic oxide occurs usually in faintly 
acid urine which readily undergoes ammoniacal 
fermentation with production of sulphuretted hydro- 
gen, due to the large amount of sulphur (about 
26 per cent. ) the substance contains. The crystals 
are colourless, hexagonal plates, and these are fre- 
quently imbricated or superimposed. They are 
insoluble in water, alcohol, and acetic acid, but 
readily dissolve in ammonia. See Cholbsterin, 
p. 295 ; Cystinuria, p. 359 ; Leucine, p. 864 ; 
Tyrosine, p. 1782. 

Bilirubin and heematoidin are deposited in the 
urine, chiefly as fine needle-like crystals, singly or in 
tufts, also as amorphous granules and occasionally 
as rhombic plates. In colour they vary from 
yellowish-red to dark red. They have been found 
in inflammatory and malignant disease of the urinary 
apparatus, severe jaundice (icterus catarrhalis, 
gravis, neonatorum), cancer of the liver, and 
phosphorus-poisoning. They are soluble in acids 
and caustic alkalis and many other micro-chemical 
reagents, and with nitric acid give Gmelin’s reaction. 

Indigo has been found in urine undergoing am- 
moniacal fermentation ; it occurs as rough, irregular 
masses of a dark blue colour, and as acicular crystals, 
scattered or in clusters. In the nascent condition 
it has the property of staining substances and 
structures such as uric-acid crystals, urates, cells, 
fungi, and also the urine, blue. Hence its presence 
is easily recognised. As blue indigo it is not a 
common deposit, though its immediate antecedent, 
indican, is frequently present in urine. 

Fat occurs in urine in chyluria, after much fatty 
or oily food, in chronic Bright’s disease either free 
or in casts and cells, in diabetes, in phosphorus- 
l^isoning, and also as an accidental, and occa- 
sionally as an intentional, contamination. The 
highly refractive globules of varying size are easily 
recc^nised by their optical appearance, or by stain- 
ing with osmic acid or Sudan iij, or by their rwdy 
solubility in ether. 

Organised Deposits . — Mttcus exists only in 
small quantity in normal urine and then appears as 
a cloudy deposit or as a suspension. It is without 
definite organisation, and is only recognisable by 
its delicate and irregular striation and by the 
foreign particles (dust, debris, cells, crystals) it 
entangles.^ Under certain morbid conditions it 
becomes inspissated and increased in quantity, as 
in cystitis, where it is ropy and copious. It may 
be seen as long longitudinally -striated ribands 
(cylindroids), having often much resemblance to 
hyaline casts, in the urine of nephritis, &c., and 
oven in normal urine. Long bands of mucus are 
found in the urine of urethritis (urethral threads), 
and these may entangle epithelial cells, pus- 
corpuscles, and microbes, e.g. gonococci. Mucus 
is^ precipitated by acetic acid, and may be stained 
with mucicarmin or with muchsematin. 

MpUhelial cells . — In normal urine a few epithe- 
hal cell^ mostly ^uamous, may be found on micro- 
scopical examination. In diseased conditions of the 
tirinaiy pSSMges and of the kidneys, cells of various 


kinds are not infrequent, and, though it might be 
anticipated that their shape would give evidence of 
the locality of origin and so aid in magnosis, this is 
often far from being the case. In the case of an in- 
flammatory or a cancerous process, the cells from 
the part affected are abnormal ab initio and liable 
to changes arising from degeneration, contact with 
morbid secretions, pressure, or osmosis. Taking 
these pathological conditions into account, as well 
as the absence of any distinctive criteria in the cells 
of transitional epithelium derived from different 
portions of the urinary tract, it is obvious that 
caution is required in coming to a conclusion as to 
the exact source of origin of cells found in the 
urine. Still, certain cells may be definitely re- 
cognised, such as squamous epithelium from the 
vagina, or from the anterior extremity of the urethra 
and prepuce ; and columnar cells from the male 
urethra, the uterus, and the prostate j but while those 
from the vagina are common, the others are com- 
paratively rare. Transitional epithelial cells may 
proceed from other parts of the urinary tract, but 
they present few localising features, though in all 
probability a multinuclear, polyhedral cell comes 
from the bladder. Bladder cells are not infre- 
quently large and squamous. Renal epithelium is 
cubical or polyhedral, with comparatively large and 
well-defined nuclei. It is well to bear in mind 
that leucocytes, owing to imbibition, swell up to 
uite a large size ; and if there be the slightest 
oubt about the nucleus it is advisable to stain the 
sediment, lest, with a too great regard for tradi- 
tion, they be assigned to a renal origin and a 
desquamative nephritis. 

Tumour -cells and tissue-fragments.— CtWs from 
malignant or inflammatory growths affecting the 
bladder, ureters or kidneys, or adjacent structures, 
e.g. uterus and rectum, may be discovered in the 
urine, and it is sometimes possible to verify a dia- 
gnosis of cancer or other neoplasm by detecting 
keratinised epithelial cells, pi^ented cells, cells 
with inclusions or cancer- bodies, portions of new 
growth, and frs^ments of organised tissue. It is 
rare, however, to make a diagnosis of cancer or 
other tumour from a microscopical examination of 
urinary sediment without some previous clinical 
indication. 

Spermatozoa may often be observed in the urine. 
The presence of a few of them is devoid of special 
significance. Sometimes, however, glairy or whitish 
flakes are seen in urine, and these on examination 
are found to consist of mucus containing spermato- 
zoa. Spermatozoa are easily recognised by their 
characteristic shape, which is fairly uniform, though 
occasionally a few individuals are abnormal both as 
to shape and size. Their average length is about 
50 ja. They can be stained by anilin dyes, but this 
is scarcely necessaiy, as they are easily seen with 
high and even medium powers. It is not advisable 
to swear to the identity of single specimens if in- 
complete, e.g. if the tail have broken off short by 
the neck. They have no resemblance to Tricho- 
monas vaginalis either in shape or size. 

Blood [Etythfiuytes ; Bed Corpuscles ). — When 
there is admixture of blood with the urine, the 
colour of the fluid and the character of the sediment 
vary with the source. If from the kidn^, the 
supernatant fluid is reddish or smoky, and the deposit 
is mostly of a dirty brown hue, the sediment con- 
taining casts, crystals, cells, gmnular debris, &c., 
as well as blood-corpuscles. If from the bladder 
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or ureter the urine is generally red, and the deposit 
may contain, amon^ other things, actual blood-clot 
Owing to the dinerent density and reaction of 
different urines, the red corpuscles may or may not 
' lose their typical bi-concave appearance, and either 
swell up so as to resemble circular colourless discs, 
or shnnk and become crenated. The^ last longer 
in acid than in alkaline urine, in which the^ are 
quickly destroyed. In hsemc^lobinuna the unne is 
of a dark brown hue, and deposits a more or less 
copious brownish sediment. This sediment consiste 
chiefly of the blood -colounng matter in the condi- 
tion of yellow granules, but may also contain casts, 
mostly granular. The microscopical diagnosis may 
be confirmed by the * guaiacum and ozonic aether * 
test, by the brown-coloured precipitate formed on 
boiling with liquor potassae, oy the haemin-crystal 
test, and by the spectroscope. 

Leucocytes ( White Corpuscles; Leucocytes 

of fairly normal appearance are occasionally met with 
m normal urine In the deposit of nephritis they 
occur both free and m casts, and sometimes are 
quite numerous In suppurative inflammation of 
the urinary tract below the kidney a yellowish- white 
or drab sediment may be deposited, which, if the 
reaction be acid, is loose and flocculent, and if 
alkaline, as in some cases of cystitis, viscid and 
stringy Pus in bulk, when treated with caustic 
alkali, becomes a slimy, tenacious, ropy mass. On 
microscopical examination the leucocyte is a granular 
spheroid^ cell, the nucleus of which is of irregular 
shape and may be imperceptible Like the erythro- 
cyte, its size and appearance are wiable, and for 
similar reasons (end- and exosmosis and reaction) 
By treating a sample with acetic acid the granules 
'clear up, and the nuclei become more evident. 
The nucleus is single and irregular m shape, or 
multiple (1-4) and fragmented. lodopotassic 
iodide stams pus-corpuscles dark brown (glycogen- 
reaction). In cases where it may be important to 
distinguish the nucleus of the leucocyte from that 
of the epithelial cell, staimng with hsematoxyhn or 
with amlin pigments is advisable. 

Bacteria [Baciertuna) — Normal unne is not only 
clear but stenle. Under disease-conditions, how- 
ever, It may not only contain bactena, but be cloudy 
or turbid from their presence. In some cases the 
bacteria are found chiefly in the sediment, but in 
others they are disseminated as a suspension through- 
out the fluid The conditions in which they occur 
are both local and general, and the organisms most 
frequently met with are Gonococcus, bSciHus tuber- 
culosis, Pyogenic cocci, B. coh communis, and 
B. typhosus. The microbes of glanders, actinomy- 
cosis, and relapsing fever have also been found in 
unne. The forq^oing list does not include organisms 
psually introduced from without, e g. through the 
intermediary of a catheter, &c., for these are rather 
accidental contaminations than disease-germS proper. 

For the morpholc^ical characters and sp^al 
methods of detecting bactena, see Bacteria. 

Entozoa , — In cases of hydaitd of the kidney, 
vesicles, booklets, and shre^ of laminated mem* 
brane of echinococcus may be found in the unne. 

The eggs and ciliated embryo of the Dtstoma 
hcemcUobtum are found in the bloody urine of cases 
of the endemic hsematuria of North and Sou^ 
Africa. The ova, which a<e about o*ia mm. long 
and 0*4 mm. broad, or the ruptured shell-cases, are 
easily recognised by their oval shape and the 
characteristic terminal or latero-terminal spine. 


The contents appear granular, or resemble a col- 
lection of spherules. The ripe ova are ea^y 
hatched on a warm stage, so the free-swim- 
ming embryo can be observed. 

In cases of chyluria, the embryos of the /SMsrw 
sanguinis homtnts are usually present in the milky 
tmne. Manson recommeni^ that the cm^ulum 
should be broken up with a glass rod, and after 
an hour or two the sediment examine after the 
manner of lookmg for casts {see p. 1798). 

Adventitious Matter. — Normal urine is quite 
sterile, and if passed aseptically will keep indefinitely 
and remain ^rfectly clear, though crystals of uric 
acid may be deposited Under ordmary conditions, 
however, the acidity of the urine may increase at 
first (aad fermentation), but soon, according to the 
temperature and its own constitution, it broomes 
neutral or amphoteric, and finally alkaline (alkaline 
fermentation). The exact cause— indeed, the ex- 
istence — of the acid fermentation is disputed, but 
that of the ammoniacal is due to the action of 
microbes, Micrococcus urese and other bacteria, 
which secrete a ferment, urase, by which the urea 
is converted into ammomum carbonate. Besides 
these, other adventitious microbes belonging to 
hyphomycetes, blastomycetes, and schizomycetes 
may settle m the urine and develop more or less 
rapidly according as its composition and reaction 
and the temperature are suitable. Certain unnes 
are specially prone to decompose, *such u those 
containing blood or pus, the unne of cystitis and of 
diabetes, and that containing cystin. 

While the fermentation is in process, and after 
it has subsided, the sediment of a sample of normal 
or of abnormal unne will mostly be found to con- 
tain orgamc and inorganic debris, crystals, casts, 
various cells m different stages of degeneration, 
and fiingi (moulds, yeasts, bi^tena). The nature 
of the sediment will materially depend on the sub- 
stances ongmally entenng into the constitution and 
composition of the unne. 

In addition to the above-mentioned active and 
living bodies and their sedimentary effects, the 
presence of certain mert particles may be remarked, 
such as wool, cotton, hnen, and silk fibres, hairs, 
feathers, wood, and dust. These are of constant 
occunence as acadental contaminations, and they 
must be recognised by their special and pecubar 
characters. Among other extraneous suretances 
met with in the urine maybe mentioned oil-globules, 
starch-grains, faeces, sputum, and menstruu blood. 

Plate. R. G. Hebb. 

URINARY FEVER.— Synon. ; Urethral Fever ; 
Catheter-Fever. 

Definition and Varieties. — The above 
terms have been apphed by different wnters to 
various conditions w&ch may arise aftar mechamcal 
irritation of the urethra. The resulting ^ptoms 
vary, according to circumstances, m tneir nature, 
mode of onset, severity, and prognosis* sub- 
ject of urinary fever has been much discwltd, aod 
vanous views as to its nature have been advaooed ; 
and this is doubtless partly due to the fiict that the 
ill-effects consequent on instmmentatioii of the 
urethra have not been sufiGiciently dllRfeiitiated. 
Ibese injurious consequences may be ociMirieiitljp 
grouped as follows 

I. Shock, slight or severe in naturq^ appearing 
immediately after the passage of ftie Imnneit^ 
transient in duration, and enc^ In YiMMqr» 
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2 . An acute febrile attack, occurring some time 
after instrumentation (usually following the first act 
of micturition), transient in nature, but of some 
severity while it lasts, and ending in recovery. 

transient urethral fever ; urinary sepsis. 

3. Acute recurrent attacks, similar in nature to 
that just mentioned. Acute recurrent urethral 
fever ; recurrent urinary sepsis. 

4. Acute septic infection, with definite pysemic 
lesions and secondary centres of inflammation. 
This condition is precisely similar in all respects to 
septic infection arising in a wound of any other part 
of the body. 

5. An insidious attack, without any well-defined 
symptoms, but marked by gradual loss of health 
and strength, often with an ultimately fatal ter- 
mination. Urinary cachexia. 

^Etiology. — Any form of mechanical irritation 
of the urethra may lead to one of the conditions 
just mentioned. There is no doubt that unfavour- 
able symptoms are most likely to occur if the 
disease rendering instrumentation necessary is 
situated in the membrano- prostatic portion of the 
urethra. U rinary fever, using the term in its broad 
signification, may occur alike in those who have 
been subjected to instrumentation before, and in 
those on whom a catheter has been passed for the 
first time. In the case of patients accustomed to 
catheterism, an attack of urinary fever may be 
determined by the use of an instrument of larger 
size than customary, because such an one is likely 
to cause some slight lesion of the mucous mem- 
brane unless used with care and by a skilled hand. 
In many cases of the more severe forms of urinary 
fever there is evidence of disease of the kidneys, 
but in others these organs are apparently healthy, 
or the disease is so slight, as shown by post-mortem 
examination, that it seems inadequate per se to 
account for death. 

Pathology.— Setting aside cases of obvious 
septic infection, and those in which the patient is 
suffering from pronounced renal mischief, consider- 
able difference of opinion exists as to the nature of 
urinary fever. Two separate theories have been 
advanced, and each of them has its advocates and 
opponents. In the opinion of the writer, both these 
theories are essential for the rational explanation of 
the conditions above-mentioned, each playing its 
own part, as will be shown. 

I. Neurotic theory. — It is contended by the 
supporters of this view that urinary fever is directly 
traceable to reflex congestion and inflammation 
of the kidneys, resulting firom the irritation of 
the sympathetic and cer^ro-spinal nerves of the 
urethra. That the nervous excitability of the 
urethra is very great is undoubted, and is fully 
proved by numerous observations. It has already 
been stat^ that irritation of the membrano- 
prostatic urethra is more likely to be followed by 
untoward results than is that of the penile portion, 
and it is worthy of note that it is precisely in thb 
part that the nervous supply is most abundant 
That irritation of the nerves of the urethra may 
produce reflex effects upon the kidneys excites no 
surpdse when it is remembered that the sympa- 
thetic nerves of the urethra are derived from the 
abdominal ^ropathetic, and are therefore in direct 
anatomical continuity with the nerves of the renal 
nlexiis. Irritation of the urethral nerves might thus 
induce extreme congestion of the kidneys, associated 
with suppression of urine, followed by hsematuria. 


If such a condition were excited in kidneys pre- 
viously healthy it would be transient in nature, and 
would, under ordinary circumstances, speedily ter- 
minate in recovery; on the other hand, if the 
kidneys were already the seat of some inflammatory 
mischief, it is by no means improbable that the 
fresh irritation would seriously interfere with the 
functions of organs already dahnaged. See p. 823. 

It is perfectly well known that an involuntary 
shudder often accompanies the end of the act of 
micturition in healthy men. The state of shock 
which occasionally follows the introduction of a 
catheter is no doubt largely explained by this 
physiological phenomenon. It shows that in some 
men a nervous system exists so sensitive as to be 
seriously impressed by even a normal act ; much 
more so, then, by so rude a measure as the passage 
of a catheter. Irritation of the sympathetic nerves 
of the urethra might reflexly induce engorgement 
of the abdominal vessels, and thus induce the 
temporary faintness and shock not infrequently met 
with as the result of catheterism. 

2. Septic theory. — Although some of the con- 
ditions arising from mechanical irritation of the 
urethra are, and others may be, due to nervous 
influences, yet in the majority of cases of acute 
febrile attacks there is little doubt that the ill- 
effects are dependent upon sepsis. Acute septic 
intoxication and septic infection may occur through 
a wound in the urethral mucous membrane or in the 
bladder, as they may do in the case of a wound of 
any other part But while this is fully recognised 
and conceded,^it is asserted by some that, irrespec- 
tive of the undoubtedly septic and infected cases, 
so-called urinary fever (excluding shock) is de- 
pendent upon the absorption of toxic matters from 
the urine as it passes over the wound made in the 
urethra by instrumentation. It is highly probable 
that this view is correct in the majority of cases. 
Traumatism is a constant accompaniment of acute 
urinary fever, a few drops of blood following the 
withdrawal of the instrument. In support of this 
septic theory it must be borne in mind that the 
temperature remains normal until after the first act 
of micturition succeeding instrumentation : the 
urine, charged with septic material, i$ thus brought 
into contact with the wounded surface ; the septic 
matter is absorbed, and the febrile symptoms fol- 
low. If the urine be in a healthy conmtion and 
antiseptic precautions be taken, urinary sepsis is 
much less likely to occur. Further, if a perinaeal 
opening be first made, and thus free drainage be 
afforded, urethral operations for stricture are not 
followed by urinary fever. And again, ill-conse- 
quences of this nature rarely follow internal 
urethrotomy, although they may have done so in the 
same case when an attempt has been made to treat 
the case by dilatation, thus pointing to the conclu- 
sion that nee drainage is an important preventive 
measure. 

In most cases of stricture and of enlargement of 
the prostate with residual urine there is an ample 
supply of septic material, which, under suitable 
circumstances, would be readily absorbed. In the 
recurrent form of urinary fever it is almost certain 
that each attack t>f fever occurs in re^nse to the 
absorption of a fresh dose of poison, for it is diffi- 
cult to suppose (unless we are prepared to admit 
that the mere passage of the urine, without absorp- 
tion, can produce a febrile attack) that the nervous 
system is responsible for repeat^ attacks at in- 
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tervais of time dunng which no hresb mechamcal 
irritant has been applied. 

Some cases, perhaps, are of a complex nature, 
due in part to reflex congestion with inflammation 
of the kidneys, and m part to some form of septic 
absorption. 

Symptoms, Prognosis, and Treatment of 
THE Various Forms.— (i) Urethral shock.'-ln 
certain persons, especially those of a neurouc tem- 
perament, the passage of an instrument, even when 
used with the greatest* dexterity and gentleness, 
produces symptoms of more or less severe shock. 
In the slightest, and fortunately by far the most 
frequent, cases, the patient, although not experienc- 
ing pam, becomes pale, breaks into a profuse cold 
sweat, feels dizzy, and not infrequently faints. 
Rarely the state of insensibihty is accompamed by 
convulsive movements of the whole body These 
symptoms are more hkely to occur when an instru- 
ment is passed for the first time, or when the 
surgeon uses one of a larger size than that to which 
the patient has been accustomed Recovery ensues 
in a few moments, and the patient expenences no 
further lU-effects Fresh air, the recumbent posi- 
tion, and a dose of sal volatile is the only treatment 
necessary at the time ; but the patient should be 
directed to keep quiet for the remainder of the day 

In vrfy rare cases this condition of shock is very 
much more senous, and may terminate fatally 
within twenty-four hours. In such there is total 
suppression of urine ; zxApost mortem the kidneys are 
found to be intensely cot^ested, although they are 
often otherwise healthy; it is probable that the 
fatal termination is due to cessation of the excretion 
of urea. Treatment is of little avail. Free purg- 
ing by croton oil or elatenn, hot stupes to the loins, 
warm diluent dnnks, the hypodermic injection of 
pilocarpine, and the hot vapour-bath offer the 
best chance of success. 

(2) Acute transient urinary fever Acute 
urinary sepsis — The symptoms characterismg this 
condition come on soon after the first act of mu- 
turition following instrumentation. In most cases 
It will have been noticed that there was perhaps 
some shght resistance to the onward posss^e of the 
instrument — resistance, it may be, so slight that 
moderate pressure easily overcame it ; on withdraw- 
ing the instrument a drop or two of blood was 
observed to follow it, indicating the infliction of 
a wound 

No symptoms occur immediately, but after mic- 
tuntion the patient is seized with shivermg or 
perhaps a severe ngor, and experiences pain m the 
loms and back, often severe in nature. The tem- 
perature rises, and may reach 105^ ; the pulse is 
accelerated ; headache and nausea are fiurly con- 
stant; and vomitii^ and diarrhoea are occasional 
accompaniments of the condition. The urine is 
diminished in quantity and mav be bloody. The 
cold stage is qmckly succeeded by profiise sweating 
and a feehng of ^eat heat. The temperature falls, 
the pains diminish and ultimately aisappear, the 
unne loses its bloody tmt (if such was present) and 
IS secreted in larger quantity, and the patient 
quickly recovers and enerisnces no ill after-effects. 

Such an attack usually lasts from twenty-four to 
thirty-six hours. No doubt it ini^ atta^ ahke 
those whose kidneys are knoym to be diseased and 
those in whom these organs are apparently healthy. 
Ip some cases the patient may remidn febrUe for a 
longer period than above stated--« matter for 


anxiety, as it may indicate the supervention of acute 
nephritis Subs^uent instrumental attempts may 
induce other attacks, but by no means necessarily 
do so That this form of urinary fever is of septic 
ongin there can be no doubt, and for its preven- 
tion the surgeon should endeavour to avoid mjury 
to, the urethra, and should adopt antiseptic pre- 
cautions Those who believe in the neurotic ongm 
of this form of fever advise the administration of 
quinine and opium for some days before any 
mstrumentation is resorted to, but this treatment 
is of no practical value. 

The treatment of the patient during the attack 
is conducted on ordinary principles During the 
cold stage the patient should be wrapped in blankets, 
and hot bottles should be apphed; hot dnnks 
may be freely taken, but alcohol is to be avoided 
The sweating stage hardly calls for treatment ; it is 
in Itself a sign of recovery The bowels should 
be opened by croton oil placed on the back of 
the tongue, and hot fomentations may be applied 
to the loins if there be much pam. Complete rest 
for some days is advisable, and all imtation of 
the urethra must be avoided 

(3) Recurrent urinary sepsis — In some cases 
recurrent febrile attacks similar to that just de- 
scnbed may occur at intervals of two or three days, 
quite independently of any fresh mechamcal imta- 
tion. During the mterval between successive 
attacks the patient is apparently quite well. Such 
cases appeu to be analogous to chrome septic 
intoxication as met with in wounds elsewhere. The 
treatment is conducted on the same hues as above 
indicated ; the bowels should be kept open freely, 
and diuretics with diaphoretics are uWiil In 
malarious subjects qumme may prove beneficiaL 

(4) Acute septu infection with or without sup- 
puration may occur after instrumentatioo with 
wound of the urethra as in wounds elsewhere. 
Secondary centres of mflammation in the viscera 
and distant parts, suppuration of the jomts, with 
repeated ngors, high temperature, and the usual 
symptoms attendant on infective processes, serve 
to disunguish the case from one of acute urinary 
sepsis 

(5) Persistent urinary fever , — In some instances, 
especially m cases of enlarged prostate with residual 
unne necessitating the daily employment of the 
catheter, the patient falls mto a general state of 
ill-health, insimous in its onset and pre^jess, and 
not mfrequently ending m death. 

In such cases it will be found that there is old- 
standing disease of the kidneys. The imtation of 
the urethra appears to light up fresh mischief-^ 
mischief in many cases added to by the concomi- 
tant absorption of septic material. In cases of 
enlarged prostate with residual unne, there is unfor- 
tunately in many cases an ample source of septictty 
in the decomposing unne present in the bladaer. 

The symptoms may date from the first 
of the catheter. There is very xai^ai^^aedidea 
rigor, and the qmiptoms, unless di^iQC&y 
csemic m nature, may be at first indefinite. TSie 
patient complains of general malaise, loss of 
tite, and perhaps a frdmgof chilliness. Fever 
be entirefy absent, and is never very merkefiL 
urine is not diminished in quand^ as % 
is there any noticeable alteradon in the 
urea. Perhaps the symptoms of this «ie 

best explained by the statement n&m die 

patienthimself— <Heis not ^ W be 
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was before using the catheter/ and yet he is unable 
to state definitely from what he suffers. 

In the later sts^es of a fatal case the condi- 
tion of languor so commonly met with becomes 
more marked. The patient becomes drowsy and 
apathetic, and may wander a little at night. Some- 
times there may be temprary improvement, only 
to be followed by a relapse. Death may occur 
in from six weeks to as many months. Fortunately 
many ca^s after some few weeks gradually recover. 

In all cases in which the surgeon deems it neces- 
sary to resort to the habitual use of the catheter, it is 
most imprtant that every care should be taken to 
avoid unnary fever. The patient should be con- 
fined to his room, which should be kept at an 
equable temperature ; the bowels should be regu- 
lated, and the action of the skin and kidneys pro- 
moted; the diet should be light, nutritious, and 
non-stimulating. If the amount of residual urine 
is considerable, it should on no account be all 
drawn oflf at once, but the bladder must be gradu- 
ally emptied in the course of a few days. Attention 
to these fundamental points will do much to ward 
off serious effects. Should they, however, in spite 
of all precautions, manifest themselves, the patient 
must be kept quiet in an equable temperature, 
and instrumentation must be carried out carefully 
and as seldom as is consistent with the exigencies of 
the case. The action of the bowels, skin, and kidneys 
must be regulated. If rest be broken, opium or 
some other form of narcotic must be given ; but 
the use of opium requires prudence and supervision 
in view of the renal impenection. Stimulants are 
frequently necessary. C. Stonham. 

URINE, Incontinence of.— The involuntary 
discharge of urine, the patient being either unable 
to retain it or unaware of its escape. See Mic- 
turition, Disorders of j and Spinal Cord, Dis- 
eases of. 

URINE, Morbid Conditions of. — As a result 
of morbid processes the normal constituents of the 
urine may be either increased or diminished in 
amount, or abnormal substances may be present. 

Quantity. — The quantity of urine secreted may 
be either increased or diminished ; if increased, the 
increase may be permanent or temporary. The 
conditions affecting the quantity of urine secreted 
are: (i) the amount of fluid ingested; ( 2 ) the 
(quantity of fluid lost by other channels, more par- 
bcularly the skin, the lungs, apd the bowel ; and 
(3) the quantity of fluid actually present in the 
tissues. The last factor does not vary greatly in 
conditions of health, but in renal diseases and other 
diseases accompanied by dropsy, great variations in 
the amount of the fluid in the tissues are met with, 
influOTcing the quantity of urine secreted. The 
proximate cause of the quantity of urine secreted is 
the rate of flow of the blood through the glomerular 
vessels ; all conditions tending to diminish this are 
accompanied by a scanty flow of urine. There is 
further experimental evidence to show that great 
diminution in the amount of renal tissue (as, for 
instance, the removal of large portions of one 
kidney and the whole of the ether) causes a great 
and ^rmanent increase in the quantity of urine 
excreted. 

A temporary increase in the quanti^ of urine 
excreted is seen in a number of conditions, some of 
nervous origin, as, for instance, the large excretion 
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which may occur not only in nervousness and fear, 
but also in a number of functional diseases of the 
nervous system, such as after epileptic seizures or 
asthma. In such diseases as diabetes insipidus and 
diabetes mellitus and in a large number of organic 
diseases of the kidney, more especially in granular 
kidney, in the contracted white kidney, in the 
amyloid kidney, and in cystic degeneration, the 
quantity of urine excreted is permanently increased. 
The latter are diseases diminishing the quantity of 
available kidney-substance. 

In other renal diseases, as, for instance, ordinary 
chronic Bright’s disease, the flow of urine is often 
diminished ; but in these cases it is possible that the 
real cause of this is not always an incapacity on the 
part of the kidney to excrete, but rather the simul- 
taneous presence of dropsy. Subsidence of dropsy 
is invanably accompanied by an increase in the 
excretion of urinary water without any other pro- 
minent change occurring in its composition. The 
quantity of urine is diminished in all conditions 
which impair the efficiency of the circulation 
through the organ, as in passive congestion and 
active congestion, and also in a certain number of 
destructive diseases, more especially acute and cer- 
tain forms of chronic Bright’s disease. 

The diminution in the quantity may be ^so great 
as to amount to suppression, and two varieties of 
suppression are usually recognised, the obstructive 
and the non -obstructive. In obstructive suppres- 
sion there is some mechanical impediment to the 
exit of urine along the ureter, produced by the im- 
paction of a calculus or the pressure of a tumour. 
In some cases mere inflammatory thickening of the 
mucous membrane of the ureter is sufficient to cause 
obstruction. In true obstructive suppression little 
or no urine is pent up behind the obstruction, the 
secretion of the kidney having undergone complete 
arrest, and the term ‘ suppression ’ should be limited 
to this. In other cases the obstniction may lead 
to the distension of the ureter and pelvis, and so 
produce a hydro- or pyo-nephrosis. 

Suppression may occur without the presence of 
any obstruction, and at least two forms of non- 
obstructive suppression may be recognised : ( i ) One, 
that in which where the circulation through the 
organ is arrested, either as a result of embolism or 
thrombosis of the renal vessels, large or small, or 
else owing to the presence of extreme congestion 
brought ^ut by inflammation, set up by can- 
tharides, scarlet fever, and other poisons, &c. 
(2) Non-obstructive suppression may also be seen 
without any serious lesion of the renal blood-vessels, 
and then it occurs app«ently as a result of reflex 
influences, originating in some other part of the 
body. Such complete suppression may result from 
the passage of a catheter or from an exploratory 
nephrotomy, or even from the presence of acute 
disease in other parts, e.g. cystitis, peritonitis, &c. 
In most of these instances the kidney-tissues are not 
thoroughly healthy, but cases have been described 
where complete and fatal non-obstructive suppres- 
sion has occurred as a result of injury or disease in 
some other part of the body, ana yet the kidneys 
have not presented any signs of gross disease. See 
Urine, suppression of. 

Colour*.— The normal colour of the urine is de- 
pendent mainly on the presence of urochrome ; small 
quantities of urobilin, uro-exythrin, and hsemato- 
porphyrin are also present. The urine also con- 
tains a number of chromogens, especially those 
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giving rise to indigo and skatol-pigments, in the form 
of indoxyl- and skatoxyl-sulpWes of potassium. 
Indoxyl w also present in combination with glycu- 
ronic aad, and the normal unne may yield as much 
as twenty milligrammes of indigo. Several of these 
pigments and chromogens of normal urine have 
probably an intestinal origin, and this is certainly so 
in the case of indican. The source of the uro- 
chrome is by no means certain, and it has been 
thought to owe its ori^n to the action of microbes on 
bile-pigmentsin the alimentary canal ; butseveral cases 
of biliary fistula with complete obstruction of the bile 
duct have been described where, notwithstanding 
the discharge of the whole of the bile to the surface 
of the body, the unne has maintained its normal 
yellow colour. The colour of the unne is neces- 
sarily influenced by the quantity secreted, and thus 
in all diseases where there is a copious flow of urine 
the colour is usually pale This is notably the case 
in diabetes and in renal diseases. In many renal 
diseases the colour, hou ever, is pale, notwithstand- 
ing that the increase in the amount of the secretion 
IS not necessarily very great. This is especially 
seen m some forms of chronic Bright’s disease and 
in the granular kidney. Dark-coloured unnes are 
secreted in conditions where the quantity of urine is 
diminished as a result of profuse perspiration, and 
also in a number of diseased conditions where the 
quantity is diminished, but in disease the dark 
colour IS often dependent on the presence of abnor- 
mal pigments. 

Urobilin normally occurs only in traces in the 
urine, but in a number of diseases it may be ex- 
creted in sufficient amount to cause the urine to 
become a dark mahogany colour. It was at one 
time supposed that this urobilin differed slightly 
from normal urobilin. This view is not now 
held ; the two bodies are considered identical, 
the anomaious colour of the urine being dependent 
on the excretion of the urobilin in such lai^e 
amounts. The presence of large quantities of uro- 
bilin in the unne causes the urine to assume a colour 
somewhat resembling that seen when bile is present. 
The two condmons can be distinguished byspectro- 
scopical examination and by the absence of the 
reaction of bile. UrobiUnuria is seen after free in- 
ternal hemorrhage, in permcious anemia, in cir- 
rhosis and other leases of the liver, in some febrile 
diseases, and in paroxysmal haemoglobinuna. 

Hamatoporphyrtn* — This body is present in 
traces in normal urine, but occasionally it is excreted 
in sufficient amount to cause the urine to be of a 
■deep red colour. Its presence in large amounts is 
especially associated with the administration of sul* 
phonal, but only in exceptional instances. Smaller 
quantities of the same pigment are exaeted in 
Addison’s disease, in vanous destructive diseases of 
the liver and also in rheumatic fever. Su HiEM ato* 
PORPHYRINURIA, p. 61 $. 

Hamatuna . — In hsematuria blood-corpuscles are 
present in the urine. Su H^smaiuria, p. 621 . 

ffamo^lobmuna,— -In this condition the blood* 
pigment only is excreted. See ILrmoolobinuria. 

Cheluncu—See JAUNDICE. 

Melanin is a sulphnr-containmg 
pigment and* m rare instances, is excreted in the 
urme ; in such conditions the urine is often of a cafi 
au lait colour. On the addition of an oxidising 
agent, such as nitric acid, the urine becomes black 
owing to the conversion of the chromogen into 
vnelanin* Meianuria is teen as a rare complication 
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in several wasting diseases, but more especially in 
patients suffering from melanotic sarcoma. It is, 
however, not an invariable accoumniment of this 
condition, and a high degree of meianuria may 
exist without the presence of melanotic sarcoma. 
The only instance of meianuria seen by the writer 
was one of melanotic sarcoma of the liver secondary 
to a melanotic sarcoma of the ^ebalL The addi- 
tion of ferric chloride in cases of meianuria yields a 
greyish-brown or black precipitate soluble in excess 
of lemc chloride. Bromine-water gives a yellow 
precipitate which gradually turns black. 

PyroccUechtn , — Pyrocatechin is said to occur in 
minute traces in the normal unne, but it is present 
in considerable amount, together with hydroqui- 
none, in cases of carboluna Both these substances 
exist in the unne as aromatic sulphates. The urine 
when passed is of a normal colour but darkens on 
exposure to air, and if large quantities are present 
may become quite black. 

Alkaptonuria — See p. 48 

Chyluna — See pp. 300 and 543. 

A number of drugs impart more or less charac- 
tenstic colours to the unne. Santomn causes acid 
urine to become yellow or greenish in colour ; the 
addition of a caustic alkali causes the urine to be- 
come a cherry-red or purple, the colour disap- 
pearing on the addition of an acid The admim- 
stration of rhubarb or senna may cause the unne 
to become red, on the addition of an alkaU, from 
the presence of chrysophamc acid. 

Reaction. — The acidity of normal urine is de- 
pendent on the presence of acid phosphates and, 
according to some authonties, to traces of free or- 
ganic acids, such as lactic and hippunc l^seo 
Acidity, p. 14). The degree of acidity is not 
constant, Ming most marked in the morning unne 
and least marked after meals, when it may bi^ome 
not only neutral but even alkahne. The mixed 
unne of the twenty-four hours, however, is aad, 
and It IS unusual even for the unne voided after 
a meal to be alkahne, alUmugh that secreted by 
the kidney maybe ; in other words admixture takes 
place in the bladder with previously secreted acid 
unne The acidity of the unne is diminished by 
a vegetable diet and by the administration of alka- 
lis or their compounds with vegetable acids, sudi 
as the citrates. The acidity is increased by a meat- 
diet, and 18 still more marked in cases of diabetes 
when diabetic coma is present In this latter con- 
dition, however, the aadity is dependent on the 
presence of abnormal acids, espeaadly / 3 -oxybutync 
acid (see Diabetes, p. 831). The acidity b liable to 
be increased if the quantity of unne is diminished, as 
in febrile conditions. In diseases of the stomach, > 
especially in dilatation of the stomach, the acidity of 
the urme may be diminished, and it may even be 
alkahne. 

Alkalinity of the urine may be due to the pre- 
sence of either fixed or volatile alkaU (see Alka* 
unity, p. 44). The latter is a serious eqpidltion, 
dependent on ^e decomposition of tbb* urine 
in some part of the urmaiy tract as the result of 
microbic infection. The infection usually readies 
the urine owii^ to the introductioci of a diffy 
catheter, but it S possible for tbe infectmg ageril^to 
reach the unne in other waj^, as, for kmaacei 
the rupture of an abscess Into tome part of mt 
urinary tract It is also posrible that m Infeeriof 
agent may reach the bladdet hf pmkisg vp M 
urethra, or may readi riio wm % 
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through the kidney, as there are a ^eat number 
of conditions in which micro-organisms may be 
excreted by the kidney* 

Alkalinity of the urine owing to the presence of 
fixed alkali is not usually a condition of great 
moment. It may lead, however, to the excretion 
of a milky urine owing to the precipitation of 
phosphates. 

Speciflo Gravity. — The specific gravity in 
health varies between loi 5 and 1025. It is rare for 
it to be below this in health, although exceptional 
cases have been recorded with the lower limit of 
loio, and others where it has been as high as 1038. 
Observations on the specific gravity of the urine are of 
little importance unless made with a specimen of the 
whole twenty-four hours’ urine, as the specific gravity 
of individujd samples of urine is influenced by a 
great number of conditions, e.g. drinking, sweating, 
nervousness, &c. A low specific gravity, if con- 
stant, is often a sign of disease, such as diabetes 
insipidus, and of a number of conditions in which 
the quantity of kidney-tissue is greatly diminished, 
as for instance cystic disease, hydronephrosis, granu- 
lar kidney, amyloid disease, and some varieties of 
chronic Bright’s disease. In a number of functional 
diseases, such as epilepsy, asthma and hysteria, large 
quantities of dilute urine may be secreted from time 
to time, and more especially after the subsidence of 
paroxysmal seizures. The specific gravity is raised 
oy the presence of large quantities of urea and of 
sdts in the urine, and especially by the presence of 
sugar. It is usual to suspect glycosuria where the 
specific gravity is over 1035. The real characteristic 
of glycosuria is rather that a pale, dilute-looking 
urine has a high specific gravity. Sugar may, how- 
ever, be present with a specific gravity as low as 
loio. The presence of albumin increases the 
specific gravity slightly, but in renal disease the 
specific gravity is usually lov/ owing to the excre- 
tion of a urine poor in saline ingredients, and often 
deficient in urea and other extractives. 

Urea. — From 20 to 40 grammes of urea are ex- 
creted daily in health, the average being approxi- 
mately 30 grammes, corresponding to *5 grammes of 
urea per kilc^rara of body weight. The quantity 
excreted is greatly influenced by diet and also by 
the quantity of water drunk. Copious water- 
drinking increases notably, at any rate temporarily, 
the quantity of urea excreted. If very large quan- 
tities of nitrogenous foods are consum^, the whole 
of the nitrogen ingested is not excreted as urea 
owing to the production of diarrhoea whereby the 
excessive ingesta are got rid of. Quantitative ob- 
servations on the amount of urea excreted in disease 
are of comparatively little value unless accurate 
determinations of the nitrogen in the ingesta and in 
the &eces are made simultaneously. In diabetes 
mellitus large quantities of urea are excreted owing 
partly to the increased appetite, and also owing to 
the proteid tissue-waste that occurs in this disease. 
In diabetes insipidus the quantity is also slightly 
increa^d. In many diseases there may be no ab- 
solute increase, but only a relative increase ; in other 
words urea-excretion may remain approximately at 
the imrmal amount notwithstanding a great diminu- 
tion in the ingesta ; this is notably the case in many 
febrile diseases. 

In those disea^ of the liver in which the liver- 
parenelmna is <Bmiiiished in amount, the excretion 
of urea » diminished, e.g, hepatic cirrhosis, primary 
and secondary atrophy, phosphorus- poisoning. In 


acute yellow atrophy urea may almost disappear 
from the urine, the quantity excreted being so small. 
In all wasting diseases, such as carcinoma, and 
especially in carcinoma of the stomach, the amount 
of urea excreted may be very small. 

In renal diseases great variations exist ; in many 
chronic destructive diseases of the kidney, quantities 
of urea equal to the normal or but little below them 
may be excreted notwithstanding the great destruc- 
tion of renal tissue, e.g. hydronephrosis, cystic 
kidneys, granular contracted kidney, and some 
forms of chronic Bright’s disease. The percentage 
excreted, however, is nearly always below the 
normal, but there is not such a great diminution in 
the total amount owing to the increased excretion 
of urine seen in many of these diseases. In acute 
nephritis and in some forms of chronic nephritis the 
quantity excreted may be small. In some instances 
a sudden diminution in the quantity of urea ex- 
creted in chronic renal disease may point to the 
imminence of urjemia, but this complication may 
occur at a time when the patient is passing quan- 
tities of urea, little, if at all, below the normal. In 
many cases of renal disease the diminution in urea 
excreted is more apparent than real, and is depen- 
dent not so much on any incapacity on the part of 
the kidney to excrete, as upon the associated vomit- 
ing, diarrhoea, and albuminuria all diminishing the 
amount of proteid available for conversion into 
urea. The persistent excretion of a low percentage 
of urea is very suggestive of the existence of one of 
the more chronic and insidious forms of renal 
disease. 

The name azoturia has been given to a condition 
in which the excretion of urea is excessive in pro- 
portion to the weight of the body. This may occur 
in persons who are apparently perfectly healthy, or 
it may be associated with gastric and intestinal de- 
rangement, together with various nervous sym- 
ptoms. 

Uric Acid, — Uric acid is present in the normal 
urine in quantities varying from half to one gramme, 
creatinin being more abundant but being of less 
importance owing to its free solubility. Uric acid 
derives most of its clinical importance from its in- 
solubility, being soluble to the extent of I in 15,000 
of cold water and at the temperature of the body of 
I in 7,000 to 8,000 parts of water. The normal 
urine may contain as much as two grammes of uric 
acid dissolved in the 1,500 to 2,000 c.c. of urine. 
Different authorities have explained the increased 
solubility of uric acid in the urine in different ways. 
According to some the uric acid is present in the 
urine in the form of a soluble quadriurate. Ac- 
cording to others the uric acid exists in the urine in 
the form of an acid urate of sodium. The main 
reason for thinking that the uric acid in the urine 
was in the form of a quadriurate rested on the fact 
that, if the urine was allowed to stand without 
undergoing decomposition, a considerable propor- 
tion of the uric acid was deposited in the form of free 
uric add. Further, the analyses of several urinary 
deposits yielded, according to Bence Jones, Scherer, 
and Roberts, results showing that the uric acid was 
present in larger amount than that necessary to 
form a biurate with all the bases present. More- 
over the action of distilled water on these so-called 
quadriurates led to the formation of free uric acid 
and biurate of sodium in sensibly equal proportions, 
and this has been looked upon by some as a charac- 
teristic reaction of the quadriurates. The altema- 
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tive view is to regard what have been looked upon 
as quadriurates as mixtures of uric acid and acid 
urate of sodium, and further that the deposition of 
free uric acid from unne kept from decomposition is 
dependent on an interaction between the acid urate 
of sodium and the acid phosphate of sodium The 
liberation of free uric acid from an uratic deposit by 
the addition of distilled water may be dependent on 
the existence of uric acid in an amorphous form and 
Its subsequent crystallisation as a result of the 
action of the water. Recent analyses of natural 
uratic sediments have shown that a certain 
quantity of phosphoric acid is present, and hence 
for these reasons the existence of quadriurates can- 
not be looked upon as certain The deposition of 
unc acid from the urine is influenced mainly by the 
acidity of the urine, the quantity of pigment, and of 
salts present. The uric acid excreted in the 
urine has a double origin, part being derived from 
alloxiir-bases in the food and part from the meta- 
bolism of the tissues Milk, eggs, rice, white bread, 
potatoes, salad and cauliflower contain practically no 
alloxur-bases, and with a diet constructed from 
these substances the uric-acid secretion will be 
greatly diminished It is not possible, inasmuch as 
part of the uric acid arises from the metabolism of 
the tissues, entirely to eliminate this substance from 
the unne 

The unc-acid excretion is diminished in many 
chronic diseases, in chlorosis and dunng the 
paroxysms of gout. It is increased in pernicious 
anaemia, in splenic leucocythaemia, in certain febrile 
diseases, in ague, and in some forms of diabetes 
mellitus. Uric acid normally is excreted in the 
form of an urate, and the normal unne does not 
deposit free uric acid when it cools Further the 
quantity of urates is usually such that they are 
easily soluble in the urine when cool, but if the 
quantity of urine be diminished, or that of the 
urates much increased, it may readily come about 
that the urates are deposited in the well-known 
pink amorphous uratic sediment when the fluid 
cools This deposition is more especially liable to 
take place in febrile diseases and in a large number 
of affections of the stomach, hver and digestive 
organs Urates are also deposited freely in the 
dense urines secreted in cases of diseases of the 
heart and lungs In some instances in addition to 
the amorphous urates of sodium, calcium, potas- 
sium and ammonium, crystalline urates of s^ium 
and ammonium are excreted in the form of ‘ dumb- 
bell* and ‘hedgehog’ crystals or of rosettes, which 
may cause considerable irritation of the urinary 
passages, especially in children. 

Oxalates — Approximately 20 milligrammes of 
oxalic acid are excreted in the unne daily in the 
form of calcium oxalate, which is kept in solution 
owing to the acidity produced by the acid phosphate 
of sodium. It IS probable that the oxalates do not 
arise from metabolism of the tissues of the body, but 
entirely from the oxalic add contained in vanous 
articles of diet. The deposition of oxalate of hme 
in the unne may depend not so much on the 
quantity present as on other factors — e.g. the 
aadity of the urine may be such that it cannot 
hold it in solution. The mere deposition of 
oxalates in apparent abundance must not be taken 
as indicating a so-called oxalu^or increased excre- 
tion ; this can only be determined quantitative 
observations. Seme cases of oxahina» wh«te the 
quantity exareted Is laige, are dependent <m fermen- 


CONDITIONS OF 1807 

tation of the gastric contents associated more es- 
pecially with a diminution in the secretion of the 
nydrochlonc acid of the gastric juice. 

The form of crystallisation of oxalate of lime is 
greatly influenced by the presence of colloid 
material, so that the presence of pus, blood, mucus 
or albumin in the unne may determine the forma- 
tion of large crystals of oxalate of hme and so pro- 
duce the nucleus of a calculus. See Oxalic Acid 
IN Urine, p 1136. 

Phosphates — The phosphates present m the 
urine are the phosphates of potassium, sodium, 
calcium, and magnesium, the acidity of the luine 
being dependent on the acid phosphate of sodium. 
Approximately two-thirds of the phosphonc acid is 
m combination with the bases potassium and sodium 
in the form of soluble phosphates, the remaining 
third being in combination with calcium and magne- 
sium forming the so-called earthy phosphates From 
two to six grammes of phosphoric acid are excreted 
daily in the urme. Sodium and potassium phosphates 
are freely soluble in the urine, whether the salts 
formed be acid, neutral, or basic. The earthy phos- 
phates are only soluble in acid urme and become de- 
posited in neutral and alkahne urines, and to a small 
extent in faintly acid urines. Unnes alkaline from the 
presence of ammonia contain ammonio-magnesium 
phosphate, which is readily deposited m the form of 
so-called tnple-phosphate crystals Occasionally 
small quantities of ammomo-magnesium phosphate 
may be deposited from urmes still femtly aad. The 
quantity of phosphates excreted is largely dependent 
on the amount ingested in the food, but the quan- 
tity IS to a certain extent mfluenced by the meta- 
bohe processes m the body, and m the later stages 
of febrile diseases it undergoes an increase. Accord- 
ing to some authorities the phosphatic excretion is 
increased in certain forms of neurasthenia, and a 
condition of so-called phosphatic diabetes has been 
described where large quantities of urine are passed 
containing an excess of phosphates but no sugar. 
The quantity of phosphates can only be determined 
by quantitative determination, and the deposition 
of the earthy phosphates from the unne is no indi- 
cation of the presence of an excessive excretion 
of phosphonc acid. The earthy phosphates tend to 
be deposited in all conditions in which the acidity 
of the unne is diminished, and hence it is common 
for the urine secreted after meals to be cloudy or 
even very turbid from the deposition of amor- 
phous phosphates. Occasionally stellar phosphate 
or di-calcium phosphate occurs m the urme m some 
quantity. Tlus has been desenbed m diabetes and 
other maladies, especially wasting diseases where 
there is grave disturbance of nutrition. The depo- 
sition of triple phosphate from urmes alkaline fndn 
decomposition is of senous import if it occuis^ in 
the bladder or urmaiy passives. The depiction 
of earthy phosphates doe to a diminutioii in the 
acidity of the unne is usually readily ain^oKated 
by measures directed to improving the 
by the administration of acids. Flsintly ackk oi 
neutral or alkahne urmes when heated often shom 
a cloud owing to the precipitation of eartl^ 
phates, and u precauaons are not token to oddm 
the urine prior to the boiling this fdbotqilsitic dkxw 
may be mmken foe the presence of olbninhu |i 
is probable that the preci]^tioii of phoephilii 
is dependent on the boiling of tho iiWllM 
a deoompQsiUon so that two 
calcic phosphate and mie molecati 
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phosphate lead to the formation of one molecule 
of tnple and one molecule of di-calcic phosphate, 
and the tri-calcic phosphate being insoluble is pre- 
cipitated. 

Sulphates . — Sulphur is excreted in the urine in 
three forms. A small quantity is in combination 
with amides, forming bodies of the taurin-group. 
Cystin, a substance \i^ich is sometimes excreted in 
large quantity, is a body of similar constitution, 
taurin being amido-ethyl-sulphonic acid and cystin 
amido-sulpho-lactic acid Cysti NURIA, p. 

359). The great bulk of the sulphur is ex- 
creted in the form of sulphates combined with 
the bases of sodium, potassium, and magnesium. 
A portion, however, of the sulphuric acid is in 
combination not only with one of these bases but 
also with aromatic bodies such as phenol, indol, 
skatol, cresol, forming the so-called aromatic sul- 
phates. The sulphuric acid present both in the 
inorganic and aromatic sulphates is derived in part 
from the food and in part from the metabolism of 
the tissue* proteids. The aromatic sulphates lare 
formed by the decomposition not only of proteids 
of the tissues, but also of the proteid matter present 
in the intestine. Normally, twelve to twenty times 
as much sulphuric acid is excreted in the form of 
inorganic sulphates as is excreted in the form of 
aromatic sulphates. The excretion of aromatic 
sulphates is greatly increased in all conditions of 
intestinal putrefaction and retention of intestinal 
contents, e.g. intestinal obstruction, intestinal ulcera- 
tion, and jperitonitis. They are also increased in 
such conditions as pulmonary gangrene and in 
pyaemia and deep-seated collections of pus. The 
increase is not only relative but also absolute. The 
inj^tion of aromatic radicles, like phenol and other 
anilin-bodies, is followed by their excretion in the 
form of aromatic sulphates, and consequently there 
is a great diminution in the amount of ordinary 
sulphates in the urine in carbolic-acid poisoning. 

Chlorides . — From ten to fifteen grammes of 
sodium chloride are excreted daily, but the quantity 
depends very largely on the amount in the food. 
In many febrile diseases the quantity of chlorides 
excreted is diminished during the height of the 
pyrexia, and this is more especially the case in 
pneumonia where, during the height of the disease, 
the chlorides may almost disappear from the urine. 
This diminished excretion is not, however, restricted 
to pneumonia, but may occur to a less extent in the 
other diseases where the body-temperature is high, 
as, for instance, tonsillitis. 

Proteids . — The proteids usually met with in the 
urine in renal diseases are serum-albumen and serum- 
globulin and various forms of albumoses. The albu- 
minuria of renal disease is probably alwa3rs de- 
pendent on morbid changes in the epithelial struc- 
tures of the kidney, both tubular and glomerular, 
and it is probable that the albuminuria is dependent 
on the action of various toxic substances damaging 
this epithelium, and so allowing the proteids of the 
blood to pass trough. The origin of the albumo- 
suria is more obscure (p. 35), inasmuch as the blood 
normally does not contain these bodies in ouantity, 
if at all The amount of proteid lost in tne urine 
per diem is very variable, but may amount to as 
much as forty or more grammes. The greatest 
loss u seen in cases where the quantity of urine is 
cotisideiably increased at a time when it contains a 
moderate percentage of albumen. Acute Bright’s 
disease mi^ lead to the excretion of a urine 


URINE, SUPPRESSION OF 

loaded with albumin, but owing to the dimi- 
nution in quantity of urine the total amount 
lost may not be as great as in cases of chronic 
renal disease where the percentage amount is 
less, but owing to 'the greatly increased quantity 
of urine excreted the total amount is greater. 
Amyloid disease and the contracted form of Bright’s 
disease are the two conditions in which the 
greatest loss of albumin occurs. In the granular 
kidney and the cystic kidney the amounts are usu- 
ally small, and in acute Bright’s disease and in 
chronic Bri|[ht’s disease, though the percentage 
amount is high, the total amount is moderate. See 
Albuminuria ; and Albumosuria. 

Casts — hyaline, granular, epithelial, or consisting 
of blood or pus — are generally moulds or casts formed 
by the exudation of proteid matter into the tubules 
of the kidney. In other instances the epithelial 
elements of the tubules are incorporated in the 
casts forming the well-known epithelial casts, the 
cells of which may show signs of fatty degeneration. 
See Urinary Deposits ; and Casts. 

Ehrlich's Reaction is described on p. 1772. 

John Rose Bradford. 

URINE, Retention of. — A morbid condition in 
which there is difficulty or inability to expel the 
urine from the bladder. See Micturition. 

URINE, Suppression of.— -Synon. : Fr. Sup- 
pression de r Urine', Anurie ; Ischurie \ Ger. Ham- 
verhaltung . — This term signifies an anested or 
greatly diminished secretion of urine, which may 
result from some obstruction to the outflow, or from 
some interference with renal excretion, acting pri- 
marily or reflexly upon the kidney. 

1. Obstructive Suppression.— When one 
kidney has already been rendered useless by dis- 
organisation following tuberculosis, or as a result of 
renal calculus or other cause of hydronephrosis, the 
impaction of a calculus in the ureter of the opposite 
kidney may produce obstructive suppression. When 
both kidneys are physiologically active, the ex- 
cretion may be arrested by any pressure simulta- 
neously affecting both ureters, as with uterine cancer, 
which may either exert direct pressure or may 
occlude the ureters by dragpng on the walls of the 
bladder, and thus narrowing the orifices of the 
ureters. Under these conditions a small quantity of 
urine may be passed, characterised by low specific 
gravity, by the small proportion of urea and of 
other normal constituents, and occasionally by the 
presence of a trace of albumen. Arart from the 
suppression of urine, the symptoms differ with the 
cause. When due to calculus, suppression is usually 
preceded hy one or more attacks of renal colic ana 
hsematuria; suppression may remain the chief 
symptom for seven or eight days, and then death 
may occur suddenly, or for two or three days before 
death there may be muscular twitchings and weak- 
ness, contraction of pupils, drowsiness, and fall of 
temperature. Convulsions, dropsy, and ammo- 
niacal or urinous odour of the breath are commonly 
absent 

2. Non-obstruotlveSuppreMlon.— Thismay 
occur in the course of acute nephritis, with sul> 
acute nephritis in tubal or interstitial forms of 
Bright’s disease, or with severe congestive con- 
ditions which may result from toxic agencies, from 
cholera or from other diseases. It may also ensue 
after Irritation or injury by a catheter, or after 
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severe abdominal injunes or operations, especially^ 
when followed by acute peritonitis. Extensive 
bums are sometimes associated with suppression. 
In many of these conditions suppression must be 
regaidea as a symptom produced reflexly through 
the nervous system, but in diphtheria and in scarlet 
fever it may result from irritation of the renal 
epithelium by toxins, comparable to the irritation 
of mineral acids, turpentine, and cantharides. The 
symptoms of non-obstructive suppression usually 
follow a rapid course ; acute uraemic symptoms, 
severe vomiting, headache, convulsions, and coma 
cause death within two or three days. 

When suppression occurs as a symptom of hysteria, 
the clrtiical aspect is far less grave ; the arrest of 
the excretion of urine is as complete as in the other 
varieties, but it is accompanied by persistent vomit- 
ing of fluid which contains an appreciable quantity 
of urea. This condition ordinarily terminates with 
polyuria These attacks may be repeated, and 
they may alternate with other hysterical manifesta- 
tions Hysterical suppression does not entail nsk 
of uraemia 

Treatment — This necessarily depends upon 
the cause of the suppression The obstructive forms 
are occasionally amenable to surgical measures, 
which should be undertaken early, before the onset 
of muscular twitchings In the non-obstructive 
varieties, especially when due to congestive or 
inflammatory affections of the kidneys, hot baths 
and other sudorific treatment are usually beneficial, 
and hydragogue purgatives may be employed It is 
important to avoid the use of all diuretic remedies 
Hysterical suppression is best treated with anti* 
spasmodics , no attempt should be made to check 
the vomiting Nestor Tirard 

UROSTEALITH. — Concretions, p 329 

U RTICARI A — Synon Cmdosis , Nettlerash ; 
Fr Urttcaire , Ger Nesselausschlag 

Definition — Urticaria is an eruption accom- 

anied by sensations of stinging, itching, and 

urning, like those produced by the sting of a 
nettle, and is characterised by the formation of 
wheals 

Symptoms — Urticaria is a very common dis- 
ease, and is remarkable for its very variable and 
fugitive character, and for the great variety of cir- 
cumstances under which it is developed In all 
cases, however, the presence of wheals or some 
equivalent eruption is pathognomonic of the disease 
The wheal consists of a circumscribed swelling of 
the skin, attended by active congestion of the 
vascular layer and an exudation of serum into the 
imirfediate neighbourhood of the vessels. This 
exudation does not usually extend into the epidermic 
structures The degree of swelling is very variable, 
and depends on the amount of exudation The 
occasional, almost sudden, disappearance of these 
curious formations is explaineMl by the close 
proximity of the serous exudation to the absorbent 
vessels , for when the fluid finds its way into the 
epidermis, the process of resorption is much slower, 
and traces of the inflammation are often left behind 
for several days. Usually the central part of a 
fully developed wheal is pale, compared with the 
Circumference. This is said. tOi be due to the in- 
creased pressure of the exudation at that point, 
which is often «o great as to empty the capillaries 
of the skin i it may, however, be caused by a 
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spasmodic contraction of the muscular coats of 
the vessels At all events, vaso-motor distur- 
bance IS always present in the formation of a 
wheal. 

The size, form, and general appearance of the 
wheals vary greatly Sometimes they are no larger 
than a split pea, while at other times they may 
occupy a considerable surface, and cause much 
swelling of the skin. In typical examples they are 
round or oval ; not infrequently they take the fwrm 
of streaks or irregularly shaped patches Sometimes 
the only eruption consists of a difluse erythematous 
bright red blush. But whatever be its form, it is 
very evanescent, and liable to appear and disappear 
almost suddenly, leaving little or no trace behind. 
In all cases the subjective phenomena are nearly the 
same, and consist in excessive itching, tingUng, 
stinging, and burning sensations Sometimes the 
Itching preponderates, at other times, perhaps, the 
stinging and burning sensations are the most 
marked, for, like the eruption itself, they are liable 
to constant change These subjective sensations are 
by no means always proportional to the amount of 
visible eruption, and often remain long after this has 
disappeared The rash occasionally appears with 
a sudden outburst all over the body, while at other 
times It is developed more slowly, and appears 
successively on different parts. It is roughly sym- 
metrical, though the wheals have no definite 
arrangement Sometimes the mucous membrane 
of the mouth, tongue, and larynx is involved The 
sufferer invariably rubs and scratches the skin. 
This greatly aggravates the symptoms, and brings 
out fresh wheals wherever the finger-nails are ap- 
plied, and, in severe cases, small excoriations and 
little spots of coagulated blood may be seen scat- 
tered about the skin as the result of scratching. 
An ordinary attack of urticana may last from a few 
houi;;s to several days, and m chronic forms of the 
disease one attack follows so closely on another as 
to give the impression that they are continuous ; 
this, however, is not the case, as there are always 
remissions and exacerbations, and generally short 
intervals of complete freedom 

Etiology — Urticana is often only a sympto- 
matic rash, and differs also from most other 
eruptions in the fact that it is a frequent attendant 
upon other diseases of the skin. The circumstances 
under which it is commonly met with may be 
divided conveniently into five groups* (I) It is 
extremely apt to complicate other irntable affections 
of the skin, such as scabies, phthinasis, pningo, 
and eczema. This is especially the case m children. 
The production of nettlerash under these circum- 
stances IS due to reflex action set up by scratching. 
(2) The bites and stings of poisonous insects, and 
the hairs of stinging plants, such as the common 
nettle, will produce in some people pretty severe 
local attacks of urUcana ; a ^e-sting will some- 
time produce general urticaria, with much sw^Ung 
of the face and hmbs. (3) Nettlerash pWlioed by 
irntation of some part of the mucous trdet Is not 
uncommon, and belongs also to the group of telex 
nervous actions. We often meet with examples of 
this kind dependent on uterine irritation fimm 
pr^ancy ana other causes ; also in childien 
suffer from worms. (4) Certain kinds ol IbOd W 
apt to produce nettlerash $ among theso^ vfsf ho 
specially mentioned shell-fish, mosh&ooM^ oeiA 
wines, and many kinds of fruit 1 fri 
much depends on the i^osynciS4f^^1f^|n^^ 
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To this category belong the red rashes which are 
occasionally produced by certain drugs. Among 
the best known of these are copaiba, capsicum, 
turpentine, cubebs, and quinine {see Drug-Erup- 
TIONS). (5) The most common form of urti^ria is 
met with in people in whom it is impossible to 
trace a definite exciting cause, or in whom the 
exciting causes are trivial and various. In these 
cases the disease is distinctly and wholly of nervous 
origin, and occurs in people whose nervous system 
has been overtaxed, being often associated with 
such nervous symptoms as neuralgia. This form 
of the disease is always recurrent. It may come on 
with great regulwity at a certain time of the day, 
and even replace neuralgia. Urticaria is occasion- 
ally rheumatic. 

Varieties of Urticaria. — In addition to the 
ordinary form there are three principal varieties of 
urticaria; (i) Acute febrile urticaria; (2) Urti- 
caria papulosa; (3) Urticaria pigmentosa. 

1. Acute febrile urticaria is an idiopathic affec- 
tion but rarely met with. It is ushered in with 
febrile symptoms, especially headache and sickness ; 
the pulse and temperature may both be high, and 
the tongue furred. The characteristic feature is the 
suddenness of the attack, and the general outburst 
of red rash, which may cover the whole of the 
trunk, face, and limbs, and produce much swelling 
of the skin. The mucous membrane is also liable 
to be affected. This is especially the case about 
the fauces and throat, which become suddenly 
swollen, so as even to threaten suffocation. The 
disease may be distinguished from scarlet fever by 
the suddenness of the attack, the swelling of the 
skin, and the subjective sensations. 

2. Urticaria papulosa is a disease which is met 
with chiefly in children, and is commonly known as 
lichen urticatus ; it is very obstinate, usually lasting 
for several years, but with ihtervals of subsidence. 
The itching and irritation are very great, especially 
at night ; this is always aggravated by the scratch- 
ing of the patient. The eruption consists of wheals 
mixed with permanent pruriginous papules, which 
are probably the result of urticarial exudation into 
the cuticular structures. It is often mistaken for 
scabies, but does not especially affect those parts 
of the body which are liable to the attacks of the 
latter disease. 

3. Urticaria pigmentosa is a peculiar and rare 
form of persistent urticaria, associated with buff- 
coloured pigmentation of the skin. The eruption 
appeus as persistent nodules, and red measly- 
looking patches, mixed with yellowish pigment- 
spots, resembling pityriasis versicolor. The pecu- 
liarity of the colour, and the persistence of these 
spots, constitute the chief characteristics of this rare 
variety of urticaria. Usually, after the disease has 
lasted for some time, the neurotic symptoms subside, 
leaving simply raised patches of yellowish skin, 
cither with or without nodules; but the more 
active symptoms may be reproduced by rubbing and 
scratching. 

Treatment. — As has already been stated, urti- 
caria, unlike most other skin -diseases, is a s^pto- 
matic rash rather than a definite disease. That it 
is very difficult to deal with is proved by the vast 
number of different remedies recommended by 
writers on this subject. The first point in any 
sven case is to ascertsun whether there is any de- 
finite local cause of irritation giving rise to the 
nettleiash \ and with this view die skin should be 
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carefully examined for bug-bites and pediculi, 
which are very common exciting causes among the 
poorer classes. It must not be forgotten that the 
dye or dressing of the underclothes is sometimes a 
local irritant to the skin. If we fail to find any 
external cause of irritation, our attention should 
next be directed to the alimentary canal. Worms 
in children are not an infrequent cause of urticaria, 
and injudicious feeding may be also mentioned as 
occasionally giving rise to it ; therefore, in treating 
urticaria of this kind, a careful and well-regulated diet 
is in all cases indicated. With regard to medicines, 
those are most efficacious that promote the process 
of digestion ; one of the most generally useful is a 
mixture containing carbonate of magnesium and 
bicarbonate of sodium, with some aromatic or bitter 
infusion, taken before each meal. 

Subacute urticaria of the ordinary kind produced 
by poisoning from shell-fish or fungi or some other 
poisonous food is best relieved by a simple emetic 
and a quickly acting saline purge, so as to remove 
the offending matter from the stomach and intestinal 
canal. 

A large proportion of cases of chronic urticaria 
are distinctly of neurotic origin, and are often asso- 
ciated with other disturbances of the nervous 
system. Of all remedies for this class of cases, the 
most generally useful is complete rest both of mind 
and body. Of medicines, quinine and arsenic may 
be mentioned as often beneficial, especially when 
the attacks are of a periodic character. Complete 
change of air sometimes succeeds when all other 
remedies fail. The malady is, however, always 
very obstinate. Robert Liveing. 

USSAT, In Arlbge, Prance. — Thermal saline 
and sulphurous waters. See Mineral Waters. 

UTERUS, Diseases of. — Synon. : Fr. 
Maladies de rUtirus\ Ger. Krankheiten der 
Gebarmutter. 

The diseases of the uterus will be considered in 
the following sections 

Methods of Physical Examination, p. 1810. 

General ^Etiology and Pathology, p. 1813. 

Inflammatory and Congestive Diseases, p. 1813. 

Displacements, p. 1816. 

Carcinoma, p. x8i8. 

Other Tumours, p. 1820. 

Methods of Physical Examination. — 
I. Digital Examination. — Of all methods of exam- 
ining the uterine organs, the most important is by 
the finger alone, nor is the necessary /‘ar/z/.r eruditus 
by any means easy to acquire. In thb country the 
lateral position is generally adopted, and, except 
under special circumstances, is preferable as" in- 
volving less exposure than the dorsal. The patient 
should lie on her left side, with her hips as near the 
edge of the bed as possible. The semi-prone 
position is the most convenient, the patient lying 
more or less on her fece, her left arm being placed 
behind her back, her knees being flexed, the upper 
one more so than the lower. A good position 
much facilitates a complete examination of the 
pelvic cavity, and attention to these details is never 
superfluous. The index finger of the right hand is 
now carefully introduced, at first in the axis of the 
vaginal outlet, and then in that of the pelvic brim. 
The unimpregnated uterus is suspended, as it were, 
at the top of the vaginal canal, into which the 
cervix projects. The Utter is the part of the uterus 
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which the finger first reaches As the normal 
direction of the uterus corresponds with the axis of 
the upper part of the pelvis, or, roughly speaking, 
with a line extending from the umbilicus to the 
coccyx, the cervix, in a healthy state, projects into 
the vagina, and points backwards towards the 
sacrum Its shape varies in women who have had 
children, and in the unmarried or nulliparous In 
the latter it is conical or nipple shaped, and the 
opening of the os uteri is felt at the apex of the 
cone, as a circular aperture about the size of a pea 
The anterior and posterior boundaries of the os 
uteri are known as the lips of the cervix, and they 
are very liable to alterations in size, becoming con- 
gested or enlarged under various morbid states, one 
often to a greater extent than the other In women 
who have borne children the shape of the cervix is 
altered, and it becomes shorter and less regularly 
conical The os is also changed from a circular 
opening into a transverse fissure, which is often 
more or less nodular and irregular at its edges, from 
lacerations of its tissues during labour , and is some- 
times sufficiently open to admit the tip of the 
finger When healthy, the mucous membrane 
covering the cervix is smooth and velvety to the 
touch , and through the speculum it is seen to be of 
a uniform rose-pink colour Under various morbid 
conditions it becomes rough, granular, stripped of 
Its epithelium, and covered with hypertrophied 
papillae, and these alterations are of much import- 
ance from a diagnosMc point of view Having 
ascertained the conditions of the cervix, paying par- 
ticular attention to its size, shape, density, and 
sensibility, and to the shape of the os uteri, we may 
next proceed to examine the body of the uterus, 
passing the finger for this purpose past the cervix 
into the vaginal cul'de-<^ac behind, in front, and on 
either side of the uterus In this way we feel 
whether the uterus is of normal size, or hyper- 
trophied, as it often IS, whether it is painful on 
pressure, or not , whether the uterus is freely 
movable by the finger, as it ought to be , or whether 
It IS fixed and immovable in any part of its contour, 
as IS often the case fiom inflammatory adhesion in 
Its vicinity Then again, in the same examination, 
we ascertain if any swelling exists in any part of the 
vaginal lul-de in front, behind, or at either 
side , and if so we try to determine its form, den- 
sity, mobility, sensibility, and whether it is attached 
to the uterus, or is independent of it~all points ot 
importance in arriving at an accurate diagnosis 
2 Palpation — In this part of the examination 
we may often gam much assistance by combining 
abdominal palpation with vaginal examination 
This method of bi manual examination is always of 
great utility, and is sometimes indispensable for ac- 
curate diagnosis, and it is not so generally practised 
as it ought to be It may be used to some extent 
while the patient is still lying on her side, the left 
hand being passed over her right hip But to 
practise it thoroughly we must make the patient 
turn over on to her back, and then by pressing 
down the abdominal panetes with the left hand, 
acting in concert with the examining finger, we 
may thoroughly explore the pelvic cavity, and 
ascertain much more completely the form and re- 
lations of any tumour within it, than by vaginal 
examination alone In some cases valuable in- 
formation can be obtained by a rectal examination, 
es^KCially when there is a swelling or tumour in 
Douglas’s pouch, or attached to the posterior part 
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of the uterus, which may often be more accurately 
examined in this way than per vagtnam Simple 
abdominal palpation is often necessary in investi- 
gating the nature of any tumour supposed to be 
uterine This is best carried out by laying the 
patient on her back, with her knees elevated, so as 
to relax the abdominal panetes Percussion may 
often be advantageously combined with palpation 
By using one or two fingers of the left hand as a 
pleximeter, and percussing with the right, we get a 
dull or tympanitic sound If the latter is marked 
where there is much abdominal distension, w'e 
know that it indicates bowel distended with gas, 
and that there is probably no tumour If there be 
dulness we can limit its area, and thus verify the 
results of palpation by mapping out any abdominal 
swelling met with. By these means also we dis- 
cover the existence of fluid, either free in the 
abdomen, as in ascites, or contained in an ovarian 
cyst, the presence of fluctuation being often very 
readily determined 

3 Use of the Speculum — We now proceed to 
consider the me&ns at our disposal for examining 
the lower segment of the uterus with the eye , and 
from the re invention of the speculum by Recamier, 
in the early part of the present century, we may 
date the commencement of the accurate study of 
uterine diseases Numerous varieties of specula 
have been used One often employed is Cusco’s 
bivalv-" foeculum (fig l) This has the advan 



tage of being easy to introduce, and of being 
adapted for either a capacious or a narrow vagina 
It exposes the cervux well The objections to it 
are its expense, and the fact that the metal is apt 
to be affected by v arious applications made to the 
cervix Personally the writer prefers the tubular 
(Fergusson’s) speculum (fig 2 ), made of glass and 


covered with caoutchouc , and that which is bevelleo 
at the end is the easiest to introduce, and the best 
for exposing the cervix For cleanliness and bril- 
liancy of illumination nothing can equal it It is 
unaffected by any remedy used for local application, 
and has the advantage, which is w^antmg in all 
other specula, of embracing and stead>ing the 
cervix In certain cases requiring local medication 
this is of great value The objection to this form 
of speculum is its fragility, and the necessity of 
having instruments of various sizes, adapted to 
vjq;inie of different dimensions Practitioners, 
therefore, at a distance from surgical-instrument 
makers, will do well to provide themselves wuth the 
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more expensive instrument. Another form of spe- 
culum much used of late years, and in some cases 
superior to all others, is the * duck-bill ’ speculum 
(fig. 3). This acts on the principle of drawing 



aside the perinaeum and posterior vaginal wall, so 
as to allow air to distend the canal, and thus expose 
the cervix. For certain operations it is invaluable, 
and is most valuable even in ordinary examinations 
if the practitioner be skilled in its use. Consider- 
able practice is required, however, to employ it 
satisfactorily, and it has the further drawback of 
necessitating the assistance of a second person. 

The passing of a speculum, without pain, is an 
operation requiring some little practice to perform 
skilfully. In using a tubular glass speculum we 
must first choose one corresponding to the size of 
the vagina. This is a point of some importance ; 
for the attempt to pass a large speculum into a small 
vagina causes much suflfering ; and if, on the other 
hand, too small an instrument be used, the cervix 
is not properly exposed. The patient should lie in 
the ordinary lateral position. The speculum 
should then be taken in the hollow of the right 
hand, its bevelled extremity resting on the under- 
surface of the index finger, the point of which 
should project a little over its edge, so as to guide 
it through the ostium vaginae. The point of the 
finger having been inserted into the vagina, the 
mouth of the speculum, the centre of which is 
grasped gently by the other fingers of the right 
hand, is held by the left hand, and the instrument, 
guided along the under-surface of the right index 
finger, is gently insinuated into the vagina, pressing 
back the perinaeum as it enters. When it is fully 
introduced, it is turned gently round until the cervix 
is well exposed. 

By the speculum we can speedily recognise any 
changes in the cervix and os uteri ; we can see if 
the mucous membrane covering the former be pale 
or , congested, smooth or abraded, or perhaps 
covered with granulations which bleed on being 
touched. The character and amount of discharge 
should be noted, and it may be wiped away with 
cotton wool held in the speoulum-iorceps. If the 
discharge come in great measure from the interior 
of the cervix and bK>dy of the womb, it is glairy, 
transparent, and very tenacious, and it may often 
be seen oozing out of the os uteri like white of egg. 
This is a certain sign of some morbid state of the 
mucous lining of the uterus. If the discharge 
come from the surface of the cervix, it is yellow 
and purulent in appearance. We can also recognise 
any abnormal growth that exists about the cervix, 
as, for instance, small gelatinous polypi which have 
evaded the sense of touch. 

4. Excmiination with the Sound . — In certain 
cases in which more accurate information regarding 
^ state of the uterus is required, other accessoiy 
nsefun of examinatioa are used. One of these is 


the uterine sound (fig. 4), by means of which we 
can explore the interior of the uterus, measure its 
length, ascertain its direction, &c. The instrument 
is a thin rod of flexible metal, which can he bent 
into any desired shape, as it is some- 
times necessary to adapt it to the 
altered curve of the uterine cavity. 

Its length is divided into inches by 
means of small notches in the metal, 
and at two and a half inches from 
its point is a small knob, indicating 
the normal length of the healthy 
uterus. In introducing the sound, 
the index finger of the right hand is 
passed into the vagina until its tip 
rests on the opening of the os uteri, 
which can be felt as a dimple or 
depression at the extremity of the 
cervix. The handle of the sound 
being lightly held in the left hand, 
its point, previously rendered aseptic 
and oiled, is guided along the palmar 
surface of the index finger of the 
right hand, until it enters the os uteri. 

It is a good plan to pass the sound 
through the vagina with its concavity 
looking towards the perinaeum, and, 
after it has entered the os, to turn 
it gently round, so that its further 
progress may be in the ordinary direc- 
tion of the uterine cavity. It is now 
ently pushed on, no force whatever 
eing used, until its point is arrested 
by the fundus uteri. The tip of the 
right index finger is now placed at 
the os, and withdrawn in contact with 
the sound, so that the exact length to 
which it has entered may be ascer- 
tained. Considerable practice is re- 
quired to pass the sound easily and 4 * 

without pain. Gentleness is necessary above all, 
and the sound should be coaxed to pass, being 
withdrawn if any resistance is met with, and never 
pushed on by force. Sometimes the sound will 
not pass in the ordinary direction, and then an 
endeavour must be made to adapt it to the curve of 
the uterine cavity, by bending it, or by passing it 
with its concavity backwards, as in the cases of 
retroflexion. The kind of information to be derived 
from the use of the sound will be best appreciated 
when treating of the separate diseases of the uterus. 

5. Dilatation of the Cervix , — Another mode of 
examination, sometimes of much use, is the dilata- 
tion of the cervix by sponge or laminaria tents, or 
by Hegar’s dilators, so as to admit of the introduc- 
tion of a finger, and complete exploration of the 
uterine cavity. This is of immense service in cases 
of profuse menorrh^ia, when the existence of an 
intra-uterine polypus, or portion of retained pla- 
centa, is suspected. The tent is a mass of com- 
pressed sponge, or a cylinder of Laminaria digitata, 
sufficiently small to enter the cervix, where it 
swells by the imbibition of moisture, and in doing 
so expands the surrounding tissues. These con- 
trivances arc properly now rarely used, on account 
of the diflSculty of,keeping them aseptic Hegar’s 
dilators are a series of graduated uterine bougies, 
made of vulcanite or metal, one of which is Inserted 
into the uterus for about two minutes, banning with 
No. 1, and gradually pronessiitf to No. 23 or 24. 
By this means comperadvriy rapid and very effective 
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dilatation can be produced. Careful antiseptic pre- 
cautions are essential, the dilators havii^ been 
thoroughly boiled, and the operation must be per- 
formed under an ansesthetic. In the hands or an 
expert this is the best method at our disposal. 
Dilatation of the cervix is an operation that should 
not be undertaken without due consideration, as it 
IS occasionally followed by considerable irritation. 

General etiology and Pathology.— Much 
as IS the attention which has been paid to utenne 
disease of late years, the opinions of the profession 
are as yet far from being decided on many ele- 
mentary facts connected with it. It is beyond 
doubt that in this class of disease there are a senes 
of symptoms common to all cases alike, such as 
pain in the lower part of the abdomen and back, 
inability to walk, leucorrhoeal discharge, and 
disordered menstruation If, however, modem 
writers on gynaecology are consulted, it will be at 
once seen how various and irreconcilable are the 
explanations given of these symptoms Thus some 
have taught that in inflammation and congestion, 
either of the cervix alone, or of the body or lining 
membrane of the uterus, we have the key to utenne 
pathology, and that all other changes detected in 
the uterus, such as displacements or flexions, are 
merely secondary results of the primary affection 
On the other hand, many influential gynsecolc^ists 
have referred all uterine disease to mechanical 
causes these considered displacements to be the 
primary cause of nearly every morbid state of the 
uterus, inflammation and congestion being merely 
secondary results , and naturally limited their treat- 
ment to an endeavour to replace and support the 
uterus in its normal position The want of sufficient 
pathological study of morbid states of the uterus 
accounts for these varying opinions, which are much 
to be regretted , for, while one set of theonsts apply 
themselves to an endeavour to relieve the inflam- 
matory symptoms which they hnd, and which un- 
doubtedly generally exist, by leeches, rest, and suit- 
able local applications, they are apt to undervalue and 
n^lect the mechanical means by which the displaced 
organ may be supported and steadied, on which their 
opponents too exclusively rely, but the real value of 
which It IS impossible to call in question Hence 
it follows that these partial and one-sided views 
lead to neglect of really important measures in one 
direction or the other, and to an amount of 
uncertainty in the mind of the profession which 
materially impedes a due recognition of the true 
importance of utenne disease The fact, no doubt, 
is that neither of these opposing views is entirely 
right, but that there is a large measure of truth in 
both Of the importance of inflammatory condi- 
tions no one, who impartially studies the clinical 
history of cases coming under his care, can entertain 
any reasonable doubt. The large, tender, and 
congested uterus, with its thickened and hyper- 
tro{^ed walls, the inflamed and granular mucous 
membrane covering the cervix, and pouring out 
abundance of morbid secretion, are conditions too 
obvious to be overlooked, and which are very 
frequently indeed associate with displacements, 
resulting from alterations in portions or the hyper- 
trophied and overweighted organ. In some of these 
cases treatment directed to the original inflammatory 
condition may, of itself, suffice to effect a core ; in 
others this fails, unless attention be at the same 
time paid tp the secondary displacements. On the 
other hand, it is equally im'pc^ible to ignore the 


occasional remarkable influence of a simple displace- 
ment in producing disease. Who, for example, 
that has witnessed the long chain of distressing 
symptoms following a traumatic displacement, such 
as retroflexion from a lall, and the instantaneous 
relief sometimes following the introduction of a 
suitable pessary, can doubt this ? In &ct, all these 
conditions act and re-act on each other, and too 
excessive attention to one set of symptoms, based 
on theoretical dogmas, is as fallacious in utenne as 
in all other forms of disease. 

The causes of uterine disease are very numerous. 
Among the most common may be mentioned errors 
in the mode of life consequent on the habits of 
modern society, such as tight-lacing, want of proper 
exercise, heated rooms, imprudence during men- 
struation, and the like By far the most prolific 
source of uterine disease is to be found in the 
changes m the uterus consequent on partuntion 
Many accidental circumstances are apt to check and 
arrest the involution of the hypertrophied muscle- 
fibres which normally occurs after delivery. Hence 
the uterus remains large, congested, heavy, tender, 
and ID the condition known as sub-involution, its 
cavity, as measured by the uterine sound, being 
elongated In such cases the symptoms of utenne 
disease creep on insidiously after abortion or child- 
beanng, and, in a large proportion of cases, it will 
be possible to trace its origin to this source. 

I Inflammatory and Congestive Dis- 
eases — Under this headmg we may consider 
together those morbid states of the uterus which 
are vanously described under such terms as acute 
and chrome metnttSy chrome pareftchytncUous 
metritis i areolar hyperplasia<t acute exA. chronu endo^ 
metritis^ cervical endometritis, chronu uterine 
catarrh, granular degeneration of the cermx, ulcera- 
tion of the cervix, congestion of the uterus, and 
others 

This course involves the disadvantage of desen- 
bing together diseases which, while they are very 
generally associated, and have much that is common 
in their symptomatology and treatment, may often, 
on the other hand, occur separately, and require im- 
portant modifications in their management, according 
to the particular parts of the uterus affected. It is 
impossible, however, m so short an article, to dis- 
cuss their individual peculiarities, as would naturally 
be done in a systematic treatise 

Acute inflammatory affections of the uterus, 
whether of its body or of its limng membrane, are 
of comparatively rare occurrence when unconnected 
with the puerperal state ; and if a contrary o^unum 
IS expressed in many of our gynaecolc^cal works, it 
IS probably because various other mflammatcuy 
diseases, especially localised inflammations of tlut 
ntoneum and cellular tissue near the uterus, have 
en confounded with inflammations of the utetua 
Itself No practical harm will result, therefore, ff 
we limit ourselves to the consideratien of the moi:^ 
chronic conditions which are of sm>h wmaMtk 
occurrence, and produce such eoiiae- 

quences One of the most common is undouhfeedll 
congesbon of the uterus, associated with eahttgeoieiil 
of Its vessels, and very often leading aecondi^^^ jfo 
more important and lasting disease, such as 
mation of its limi^ memlxane, and the 
described as areolar hyperplasia or ekrmie 
chymalom metnlis, ^ 

/Etiology and Anatomical 
The causes of such congestiona axe 
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and indeed they occur normally in connection with 
every menstrual period, and may readily be per- 
petuated. By far the most important, however, is 
some interference with the proper involution of the 
uterus after delivery or abortion, to which a large 
proportion of such disease may be traced. If such 
congestion continue to be repeated, whatever be 
its cause, it very often leads to inflammation of the 
mucous membrane lining the cervix or body of the 
uterus ; and then the diseases known as corporeal 
and cervical endometritis are established, which are 
of much importance. In these the largely deve- 
loped glandular structures of the mucous membrane 
are the parts chiefly involved. On microscopical 
examination they are found altered in character, 
dilated at their mouths, and pouring out abundantly 
the transparent glairy mucus which is so charac- 
teristic of these affections. The villi of the cervix, 
both those within the canal aiid on its exterior, 
become altered, stripped of their epithelium, and 
eventually hypertrophiea. These enlarged and 
abraded papillae on the surface of the cervix, when 
seen th^gh the speculum, form the characteristic 
red, straw^rry-like abrasions round the os, which, 
under the name of ulceration, have formed so 
fruitful a subject of controversy in uterine disease. 
The detection of this condition — which is in no 
sense of the word an ulceration, since the epithelium 
is the only structure destroyed — is of much im- 
portance from a diagnostic point of view, but chiefly 
as leading to a knowledge of the more deep-seated 
changes which have produced it as a secondary re- 
sult, which are themselves beyond the sphere of 
observation, but which are truly at the root of the 
evil. Hence the granular and abraded state of the 
cervix must be looked upon as a mere indication of 
disease elsewhere, not as being in itself a primary 
disease. Moreover, it is to be noted that many 
apparent abrasions of the cervix are really due to 
laceration of its tissue, and eversion of its altered 
lining membrane, a condition which can only be 
satisfoctorily made out when the duck-bill speculum 
is used. 

In more advanced stages of these inflammations 
of the mucous membrane deeper-seated alterations 
occur. The glands become obliterated or atrophied, 
and sometimes undergo cystic d^eneration; and 
the whole mucous membrane may l&come adherent, 
stripped of its epithelium, covered with granula- 
tions, or finally converted into a layer of connective 
tissue covered with polymorphous cells (Klebs). In 
no long time, moreover, other morbid states of the 
uterus are developed. The organ becomes enlarged 
and tender to touch, and very often there is more 
or less forward or backward displacement. The 
cervix especially is apt to be hypertrophied, the os 
patulous, much leucorrboeal discharge is present, 
and all the distressing chain of symptoms accom- 
^nying confirmed uterine disease is established. 
Pathologically, this enlarged and tender state of 
the body and cervix of the uterus is, by most recent 
writers, believed to depend on excessive growth 
of the connective tissue, associated with vascular 
hvperamia and hyperaesthesia of the nerves. It 
should be remembned, however, that it is identical 
with the condition commonly described as chronic 
metritis^ the essentially inflammatory origin of whidt 
has loi^ been an axiom in gynaecolt^. 

Symptoms. — The symptoms accompanying these 
morbid states of the uterus are, in a great measure, 
those which are common to a large number of 


uterine complaints. Pain in the lower part of the 
abdomen and back, increased by exercise of any 
kind ; pain in defsecation or micturition, and, in 
married women, on sexual intercourse ; profuse 
glairy, tenacious, or purulent discharge, in old- 
standing cases very abundant; disordered men- 
struation, either scanty or irregular, or more often 
profuse, and frequently very painful ; and eventu- 
ally, if the true character of the disease be not 
recognised, a long and distressing catalogue of 
general symptoms, such as dyspepsia, hysteria, 
sickness or vomiting, headache, and others too pro- 
tean in their character to be described, are among 
those which are most commonly observed. 

The conditions met with on physical examination 
vary with the duration and extent of the disease, 
and the tissues of the uterus chiefly implicated. In 
the simpler cases the uterus is merely somewhat 
heavy and enlarged, and tender to the touch. When 
there is cervical or corporeal endometritis to any 
extent, the cervix is somewhat puffy and enlarged, 
and the external os patulous, so that the sound 
passes easily ; and, in the same way, a dilated 
state of the cervical canal and internal os is recog- 
nised. Very generally also the surface of the cervix 
is rough, granular, and greatly abraded, bleeding on 
being touched, while strings of the characteristic 
gelatinous discharge are seen to exude from the 
os, and the cervix may be extensively fissured. 
L^tly, on bi-manual examination, in the more 
chronic and confirmed cases, the whole uterus will 
be found to be distinctly enlarged, probably some- 
what elongated when measured by the sound, and 
very commonly the subject of some of the forms of 
displacement to be presently described. 

Prognosis.— The prognosis of these diseases 
must, of course, dep)end on their extent and dura- 
tion. In their earlier stages they are readily 
susceptible of improvement and cure. In old- 
standing cases, which have lasted for years, and 
produced all the local and general results above 
described, the treatment is surrounded with diffi- 
culties, and the prospect is far from encouraging. 
It is of such states that Scanzoni speaks when he 
says, * We do not remember a single case in which 
we have cured an abundant uterine leucorrhoea of 
several years’ standing ’ — a dictum which was 
doubtless true with reference to the methods of 
treatment generally employed, but which fortu- 
nately cannot be endorsed by those who have em- 
ployed more radical means of cure applied directly 
to the seat of the disease. 

Treatment. — The treatment resolves itselt 
into general and local. With regard to the former, 
the indications are to do all in our power to improve 
the nutrition and general health by ordinary means 
of treatment, such as attention to diet, fresh air, 
and the administration of appropriate remedies, of 
which such drugs as quinine, small doses of arsenic 
or strychnine, various ferruginous preparations, 
and bromide of potassium, eitner alone or in com- 
bination with other remedies, especially when there 
is much nervous irritability, are among the most 
generally useful. In old-standing cases resort to 
some ot the Continental watering-places is occa- 
sionally of much setyice. These points, however, 
all depend on general principles, and cannot be 
further dwelt upon. Among the local measures, 
one of the first and most important to attend to is 
rest. If moving about produce pain, repose in the 
recumbent attitude ought certainly to enforced. 
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and m recent and acute cases it should be 
absolute. In chronic cases continuous rest leads to 
the evils of deterioration of the general heath, and 
the risk of acquinng habits of chronic invalidism. 
This must, then, be decided by the exigencies of 
the particular case, and the judi^ent of the prac* 
titioner. Generally, some ^ily gentle exercise, 
short of fatigue, should be advise, such as walking 
a little distance, dnving in an easy carnage or 
bath-chair, or sitting in the open air. We may 
safely assume that exercise which does not produce 
or increase pain is doing good. 

In cases of simple hypersemia, especially when 
not of old standing, and when the uterus is tender 
to the touch, the local abstraction of blood is often 
of marked benefit. This may be effected either by 
applying from two to four leeches to the cervix 
through a cylindncal glass speculum, or, still 
better, by punctunng the cervix with a scanficator 
made for the purpose Another very effectual 
means of relieving congestion and tenderness of 
the uterus is the use of pledgets of cotton wool, to 
which a string is attached, thoroughly soaked m 
glycerine, or in equal parts of simple glycerine and 
glycerine of ichthyol. If one of these is introduced 
into the vagina at night, and removed by means of 
the string m the morning, it will be found to pro- 
duce an abundant watery discharge which saturates 
the linen of the patient. Great relief is thus given, 
and there is hardly any form of congestive utenne 
disease which is not benefited by this treatment, 
which most women can apply for themselves The 
glycerine pledgets may be used every night, and 
they do not interfere with other modes of treatment 
Continuous irrigations of hot water at iio°, night 
and morning, are also most serviceable, but to be 
of use not less than from one to two gallons must 
be used, with a suitable cistern-syringe When 
properly applied these give immense relief When 
the uterus is enlarged as well as tender, much bene- 
fit may be derived from the application of a picket 
of iodised cotton to the cervix once a week This 
should be passed through the speculum, and re- 
tained m position by a large pledget soaked m 
glycerine. It rarely causes pain ; if it do, it should 
be at once remove , and it often remarkably re- 
duces the size of the subinvoluted and hyper- 
trophied womb 

When there is evidence of endometntis, cervi- 
cal or corporeal, other treatment is required Now 
the desideratum is the application of alterative 
remedies to the diseased mucous membrane, not 
with the view of destroying it, but of so modifying 
Its circulation and nutrition as to set up healthy 
action The want of success so common in treating 
these cases may be traced to the fact that remedies 
have not been apphed directly to the interior of the 
cervix or uterus, but that practitioners have con- 
tented themselves with treating the abraded or granu- 
lar condition of the cervix, thus leaving the real seat of 
the disease untouched. Of late years much advance 
has been made, and we nee^ not now talk of these 
chrome inflammatory affections of the lining mem- 
brane of the uterus m the same hopeless strain as 
before. One of the earliest modes of intra-utenne 
medication is as the injection of fluids into 
uterine cavity, such as tincture of iodine, or solu- 
tions of nitrate of silver* It was soon l^nd that 
such injections, when the cervk hid not been 
previously dUst«<i> were apt to be ftfllowed by very 
alarming and dan^ous fvmotoiiis t and it h now 


pnerally admitted that they are inadmissible, un- 
less the cervix has been previously dilated. This in 
itself IS a procedure not to be l%htly undertaken } 
and to repeat it frequently for a length of time— at 
would be essential in the treatment of these chronic 
cases— would be altc^ether out of the question. 
Some other method of attaining the desirra object 
is therefore necessary, and this we obtain in 
perfection m the local application of the desired 
alteratives on smtable probes covered with a tMn 
layer of cotton wool By this means we can reach 
the mucous membrane at any part of the uterine 
cavity, and apply our remedies to it, without the 
necessity of any preliminary dilatation. The probes 
used by the writer are made of flexible metal 
(fig 5 )» attached to a wooden handle, and of such 
a size that, when tightly wrapped round with a thin 
film of wool, they are not thicker than an ordinary 
utenne sound. They are covered by teasmg out a 
small portion of wool, which 
IS flattened between the palms M 

of the hands. The probe is then m 

dipped in water, to cause the M 

wool to adhere, and by twisting # 

round the handle, the wool being m 

held between the forefinger and m 

thumb of the left hand, the wool m 

IS smoothly and firmly wrapped m 

round it A little practice M 

enables us to effect this with M 

great neatness The cervix being ■ 

generally abnormally patulous, ■ 

there is no difficulty in passing ■ 

the probe through the os, pre I 

viously exposed by the specu- i i M 
lum, so as to reach the entire HI H 
uterine cavity. The writer is in HI H 
the habit of using a mixture of ■H Hj 
equal parts of crystallised car- If 

bolic acid and glycenne, as a W; 

local alterative, than which, he |ji| 

believes, there is no better appli- Ksi is 
cation Others, however, enl- PJ P- 
ploy tincture of iodine, iixlised Fic 5 —Utenne 
phenol, or strong solutions of Probes, 
nitrate of silver ; or they even, as recommended by 
Courty of Montpelher, pass a solid piece of mtrate 
of silver into the uterme cavity, leavmg it there to 
melt and flow over the mucous membrane. The 
wnter first swabs out the uterme cavity with one 
or two probes covered with dry wool, so as to 
remove the glutinous discharge as much as possible, 
and then passes in another probe, covered with ^ 
carbolic solution, so as to paint over the lining 
membrane of the cervix and body of the uterus, t|ie 
external abrasions on the cervix being subs^uent^ 
swabbed over with the same solution. This rately 

g ves nse to any pain or discomfort, and may 
i combined with the other plans of treatmedf 
already mentioned Intra-utenne xned|p|ltion is 
most useful m the week immediate^ 
menstruation, when the superficill mfikt w iIm 
mucous membrane has been shed, u 
near the advent of the next period It nuqr 
too imtating, and may bring on moaetnatKia 
maturely. M a rule, two appheadons, a| iotmW 
of a few days, in the early part of the inter*tt||i%mM 
interval are amply siiffiaent, and It niaj|f ImI 
sary to continue the treatment fok 
months. The writer has found m 
the negative pole of a eidvanic Cimititflf nlSil 1 
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carefully insulated sound, a still more efficient and 
much more rapidly effectual method of intra-uterine 
medication. Some three or four applications of 
about lOO milliamp^res will often effectually cure 
an intra-uterine leucorrhoea of long persistence. 
Unfortunately this is a method of treatment that is 
not generally applicable, since it requires an expen- 
sive plant, and very considerable practical experi- 
ence, in order that it may be safely and efficiently 
used. Should laceration of the cervix and ectropion 
exist, Emmett’s operation of trachelorrhaphy may 
be indicated. In very severe and obstinate cases 
of this kind Recamier used to scrape the uterine 
mucous membrane with a curette, so as to remove 
the granulations, especially when there was much 
metrorrhagia, and where there was reason to sus- 
pect the existence of a granular condition of the 
intra-uterine mucous membrane. This operation, 

‘ curettement ’ or ‘curetting,’ has been much used 
of late years in such cases, as well as in chronic 
metrorrhagia. With strict antiseptic precautions 
it is quite safe and often effective. For its exact 
technique the reader must be referred to treatises 
on operative gynaecology. The Dublin physicians 
recommend the application of fuming nitric acid, 
the cervix having been first dilated. This is a very 
strong measure, which we would not willingly 
adopt ; but it is only fair to say that in the cases in 
which the writer has used it he has found it exceed- 
ingly useful. Valuable as intra-uterine medication 
certainly is in suitable cases, it should never be 
rashly or indiscriminately employed, and the writer 
would strongly insist that, before resorting to it, 
we should satisfy ourselves that the uterus is likely 
to bear it with impunity. Whenever, therefore, 
there is much tenderness of the womb on being 
touched, even when the case is otherwise suitable, 
the writer deems it advisable first to remove the 
congested condition by rest, the local abstraction of 
blood, the use of glycerine pledgets, hot-water irri- 
gations, and other appropriate means j and, above 
all, the slightest evidence of any concomitant mis- 
chief or irritation, recent or of old standing, in the 
neighbourhood of the uterus, as shown by tender- 
ness on pressure in the region of the broad liga- 
ments, or fixity of the uterus, should be an absolute 
contra-indication. 

2. Displacements. — Under this head we have 
to discuss a variety of diseases which have furnished 
a fruitful theme for controversy among gynaecolo- 
gists. Practically, physicians have divided them- 
selves into two great schools with regard to these 
affections. One of these schools teaches that devia- 
tions of the uterus, in whatever direction they occur, 
whether forwards, backwards, or to either side (for 
descent of the uterus is of a different character, and 
must be separately discussed), form of themselves 
serious mal^ies accompanied hy definite symptoms ; 
and, as a logical deduction, that their treatment 
should primarily consist in the endeavour to replace 
the dislocated uterus in its normal position, and 
to maintain its position by mechanical contrivances 
known as pessaries. The other, and much larger, 
school holds that versions or flexions are not per se 
the cause of the undoubted symptoms which are 
met with in the cases in which they are found to be 
present; that flexions may, and often do, exist, 
without giving rise to any symptoms at all ; that in 
all cases the symptoms may be traced to the uterine 
engorgemrats and congestions which accompany 
|he deviations, and are their primary cause ; and 


that, therefore, it is unnecessary to pay attention to 
the displacement, which may be left to itself, while 
associated conditions are remedied by appropriate 
treatment. As is generally the case in all such 
controversies, it is probable that neither side is 
entirely in the right, and that the truth is to be 
found between the two. It is certain that in some 
cases, and under certain peculiarities of constitution, 
flexions produce symptoms which cannot be ex- 
plained by the accompanying condition of the 
uterine structures, which can only be relieved by 
mechanically supporting the dislocated womb, and 
frequently are so relieved in the most remarkable 
manner. It is un<][uestionable, however, that marked 
flexions often exist without producing any appre- 
ciable symptoms j and as these are only found out 
accidentally, when, from some other cause, an 
examination is made, it is not improbable that such 
cases are much more common than is generally 
supposed. Upon the whole, the writer is inclined 
to think that displacements are rather the result 
than the cause of the associated morbid state of the 
uterus, and that one of the chief elements of treat- 
ment is to get rid of the congested, hypertrophied, 
or sub-involuted stale of the organ which produces 
them. But, even if this be admitted, it by no 
means follows that proper mechanical support is 
not needed. Far from this being the case, the 
writer believes it to be of the greatest possible value 
in supporting and steadying the overweighted and 
misplaced organ, thereby facilitating the removal of 
its morbid states, as well as relieving its most urgent 
symptoms. 

Properly speaking, displacements of the uterus 
shoula be divided into two classes, versions, and 
flexions. In the former the body of the uterus 
retains its normal shape, but not its normal direction, 
the entire organ being displaced either forwards 
{ante-version) i backwards {retro-version) ^ or to one 
side {latero-version). In the latter the shape of 
the uterus is altered, and its body is more or less 
acutely bent over the cervix in the form of a retort, 
producing the analogous conditions of ant€-/iexion, 
retro-flexion^ or latero-flexion. But these states arC 
very closely related to each other. Very often they 
are combined, they arise from similar causes, and 
they produce similar results. For the sake of brevity, 
therefore, they will be discussed together. 

.^Etiology and Pathology. — In order to under- 
stand how uterine displacements are produced, it is 
necessary to remember the means by which the 
uterus is maintained in its natural position. In the 
healthy state the uterus is situated nigh in the pelvic 
cavity, its fundus projecting somewhat above the 
plane of the pelvic brim, to the axis of which — that 
IS, to a line drawn from the umbilicus to the coccyx 
— its own axis corresponds. It is maintained in 
this position partly by the muscular column of the 
vagina below, on which it is, as it were, poised; 
partly by the folds of the peritoneum forming 
Douglas’s pouch behind, especially that portion of 
them called the utero-sacral ligaments ; and partly 
by fibrous portions of pelvic fascia in front, attached 
to the pubes and passing by the side of the bladder. 
These are fixed to the uterus above the points ot 
junction of the Qcrvix and body, which is, there- 
fore, the part of the organ least liable to change 
of position, and that at which flexions almost in- 
vunably take place. The fundus and body are 
much more mobile, but their movements are some- 
what controlled by the round ligaments in front 
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and the broad ligaments at the side. The shape of 
the uterus is further maintained by the well-marked 
inherent rigidity of its tissue, and when this is 
altered by disease, as by congestion, sub-involution, 
and the like, displacements are much more apt to 
occur. The axis of the uterus is naturally apt to 
alter its position under various conditions. Thus it 
falls less or more forwards, according as the bladder 
IS distended or otherwise The uterus is also so 
placed that it ascends or descends with more or less 
freedom, and, as it does so, its axis corresponds 
With the axis of the pelvis at the particular level 
of that part This fact goes far to explain why 
similar causes should at one period produce a 
forward, and at another a backward, displacement. 
The causes of displacements are chiefly any con- 
ditions which weaken the supports, or the resisting 
power, of the uterus They are, therefore, most 
frequently found in association with the results of 
parturition — sub-involution, congestion, hyperplasia, 
and endometritis — which all dimmish the inherent 
tonicity of the uterine walls, as well as weaken its 
supports, and prevent its regaining its natural shape 
when accidentally altered The displacement itself 
may be caused or favoured by a variety of conditions, 
such as blows, falls, tight clothing, fibroid tumours 
developed in the uterine walls, and many other 
analogous states When a flexion has been pro- 
duced, the venous capillaries at the point of flexion 
are more or less obstructed, and the return of blood 
through them hindered, while the arteries continue 
to supply blood The fundus, therefore, becomes 
congested, and subsequent structural alterations are 
developed This point was insisted on by Graily 
Hewitt, and there can be no doubt of its accuracy 
This explains the fact that, even when flexions are 
secondary, it is impossible to treat them satisfac- 
torily by general means alone, and that, in course 
of time, a flexion, originally secondary in its causa- 
tion, may require to be the chief object of treatment 

Symptoms —The symptoms of flexion of the 
uterus are in no way special They are very much 
those which have already been described as accom- 
panying the inflammatory varieties of uterine 
disease, and there are none which would enable 
the practitioner to foretell its existence with cer- 
tainty. Among those most commonly observed 
are pain, weight, and bearing down, often de- 
cidealy increased by exercise of any kind, not 
infrequently rendering locomotion an impossibility ; 
pain in one or other ovarian region, pain, and 
sometimes difficulty, in micturition , and various 
disorders of the menstrual function, more especially 
dysmenorrhoea and menorrhagia After these have 
lasted some time the secondary derangements of 
the general health, so common m uterine disease, 
become established, and they lead to very serious 
consequences 

Diagnosis —The diagnosis of displacements is 
not difficult on vaginal examination. Supposing 
we have to do with a flexion, the cervix is found in 
its normal position ; but either m front, behind, or, 
more rarely, on one or other side, is a rounded 
swelling about the size of half an orange, which can 
be pushed away by the examimng finger. This 
mignt be confounded with various other conditions, 
such as >mall uterme fibroids, mfliammatoiy exuda- 
tion, hsematocele, and small ovarian tumours. The 
diagnosis can, however, btf readily cleared up by 
the sound, which will only pass in the ^ection in 
which the uterus is flexed ; and, when it is turned 


gently and cautiously round, the flexed fixndus 1$ 
mted with it, and can no longer be felt in its 
former position. In ante- or retro- version, m addi- 
tion to feeling the body of the uterus m its abnormal 
situation, we also find that the cervix is lifted out ^ 
of Its usual central position, and pomts forwards 
or backwards respectively. 

Treatment. — In arranging a plan of treatment 
for utenne displacements, the concomitant con* 
ditions should be carefully attended to, and endome- 
tritis, congestion, and other complications relieved, 
if they exist Unless this be done, the treatment 
may entirely fail, or may be very unnecessarily pro- 
longed Here we must limit ourselves to a very 
bnef description of the best plans of mechanical 
treatment, strongly insisting, however, that they 
should not be too exclusively relied on. In back- 
ward displacements we have a very satisfactory 
means or supporting the misplaced organ in the 
well-known Hodge’s pessary, numerous modifica- 
tions of which exist The important pomt to bear 
in mind is to select an instrument not too bulky, 
nor too long, for the individual case; the best 
material being either wire covered with soft india- 
rubber, vulcanite, or aluminium The treatment 
often fails from want of proper selection , since a 
pessary, to be thoroughly useful, should be fitted as 
accurately as a shoe to a foot Before introducing 
It, the sound should be gently passed, and the uterus 
replaced and held in its proper direction for a few 
minutes , and this manoeuvre should be repeated 
from time to time, until the uterus does not re- 
assume Its abnormal position Even then, however, 
the pessary should be worn continuously for several 
months, until we feel quite sure that the displace- 
ment IS permanently relieved In many cases relief 
IS instantaneous and remarkable, m others the 
fundus IS too tender to bear the pressure of the 
pessary at all When this is the case it should be 
removed, and an endeavour should be made to pre- 
pare the uterus for the use of this support by the 
local abstraction of blood, hot irrigations, the apph- 
cation of glycerine pledgets, or sedative pessaries. 
In introducing the Hodge’s pessary, care should be 
taken to guide its upper part mto its proper position 
behind the cervix, so as to press up the fundus; 
and, as the case improves, a larger instniment 
should be introduced, so as to follow up the re- 
treating fundus Reposition of the uterus must, of 
course, never be attempted if there is reason to think 
that the fundus is bound down by adhesions, or if 
the uterus is very tender In suitable cases, how- 
ever, It matenally facilitates the cure. 

Antenor displacements must be treated on the 
same prmciples. Unfortunately, we do not possess 
anything like an equally good means of mechanical 
support, and a thoroughly effiaent anteflexion- 
pessary IS still a desideratum. After trying a good 
many, the writer has come to the conclusion that 
the ^st IS Graily Hewitt’s vulcanite cradle-pessary, 
of a size suitable to the case. It 1$, howevesr, 
difficult to introduce and remove. can it 
always be borne. A well-fitting abdorhinal belt 
—and the best is that known as the American 
belt— IS often of great assistance, by removing the. 
weight of the superincumbent intestines. When all 
other means of restoring a flexed uterus fail,^ 
an mtra-uterine stem-pessary msy possibly suc- 
ceed. Great caution, however, is necessary, and 
It should never be used* unless the pttient is 
under constant supervision, so it mny he 
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removed on the slightest appearance of undue 
irritation. Various operative measures have lately 
l^en adopted for the radical cure of uterine flexions. 
During the treatment of all flexions, rest is of 
paramount importance—not absolute, but as much 
as possible ; and exercise should be very sparingly 
permitted, and only in a tentative manner. In this 
(and the same remark applies to every other fonn 
of uterine disease), care should be taken that local 
examinations should be as infrequent as the neces- 
sities of the case will allow. In all such cases there 
is a distinct danger that ill-judged and unnecessarily 
frequent local treatment may end in producing 
neurotic complications which may prove to be worse 
than the disease they profess to cure. 

Prolapsus.— The only other displacement of 
the uterus requiring mention is descent or pro- 
lapsusy for the corresponding condition of undue 
elevation is of little practical importance. Descent 
of the uterus is far from rare, and it sometimes 
causes much discomfort. In it the uterus descends 
from its normal position to a varying extent, so that 
the prolapsus may be only partial, or it may be 
complete. When the entire uterus lies outside the 
vulva, along with the everted vagina, the mass is 
known as procidentia uteri, 

.^Etiology and Pathology Descent of the 

uterus depends upon a variety of causes which lead 
to a weakening of the uterine supports, either from 
above or below. These supports are chiefly, above, 
the various uterine ligaments, with the cellular 
tissue of the pelvis ; below, the muscular column 
of the vagina. When from any cause, such as im- 
perfect recovery after childbirth, senile absorption 
of adipose tissue, or rupture of the perinseum tend- 
ing to prolapse of the vagina, they are no longer 
able to supi^rt the uterus efficiently, a compara- 
tively slight cause may suffice to allow the womb to 
be pushed or drawn out of its place, as, for 
example, straining, lifting heavy weights, undue 
weight of the organ itself, and many other causes. 
As soon as the organ is prolapsed, to whatever 
degree this may occur,, various morbid alterations 
are pretty sure to follow. The uterus becomes 
irritated, congested, and hypertrophied ; and the 
everted mucous membrane of the vagina, which 
then covers it, becomes greatly altered, and assumes 
almost the appearance of skin. The most charac- 
teristic change, however, is generally elongation of 
the cervix, through traction from below, especially 
in cases in which prolapse follows previous descent 
of the vaginal w^ls. This elongation is due to 
yielding of the elastic tissue of the cervix, especially 
that portion above the roof of the vagina, which 
becomes greatly elongated, so that the sound intro- 
duced into the procident organ may pass for six or 
seven inches. When the utenis is replaced, the 
normal elasticity again comes into play, and the 
cervix rapidly contracts. This is the condition 
described by H^uier as hypertrophic elongation of 
the cervix, and it is rarely absent. 

Symptoms and Diagnosis.— The symptoms of 
prolapse of the womb are mainly due to the mecha- 
nical discomfort attending it, such as weight, diffi- 
culty in progression, interference with micturition, 
and much general inconvenience. The diagnosis is 
a matter of no difficulty. In the greater d^ees the 
procident organ, covered with the hardened and 
altmred vaginal mucoiu membrane, is at once appa- 
rent TTie only conffition with which it is at all lucely 
to be confounded is old-standing inversion of die 


uterus, and from this mistake the presence of the 
os uteri at the apex of the tumour will at once 
guard us. In the slighter degrees the cervix will 
be felt low in the vagina, or even at its orifice. 

Treatment. —The treatment comprises two 
principal indications ; First, rest, and consecjuent 
reduction of the size and weight of the procident 
organ ; thereby greatly facilitating the second indi- 
cation, namely, reposition, and maintenance of 
the uterus in its normal position. The effect of 
mere rest in diminishing the size of a prolapsed 
uterus is often very remarkable. A week or ten 
days in bed will often, of itself, reduce the cervical 
elongation to a considerable amount. Reposition 
is generally easily effected, and the chief difficulty 
is in support. In devising mechanical contri- 
vances for keeping the uterus in position, the chief 
thing to bear in mind is that we should strengthen 
the natural uterine supports, so that they may re- 
gain their lost power of keeping the organ in its 
place. Hence the old ball-pessaries, which greatly 
distend the vagina, are absolutely inadmissible. 
In the slighter degrees an ordinary Hodge’s pes- 
sary may answer every purpose, an endeavour being, 
at the same time, made to give better support from 
below. This is generally best done by a perineal 
pad, and also sometimes by using an astringent to 
the vagina, so as to make it a more efficient 
column of support, such as alum or oak-bark injec- 
tions. In the greater degrees the best kind of 
pessary is that known as the * vaginal stem,’ which 
IS in the shape of the cup of the ordinary toy 
known as the cup-and-ball, on the extremity of 
which the cervix rests, the other end being attached 
to a perineal band. If this does not answer, the 
pessary known as Zwancke’s may succeed. This 
has the advantage of supporting the uterus without 
unduly distending the vagina. These measures are 
merely palliative, and a more radical cure may be 
hoped for by various operative procedures, into the 
details of which it is impossible to enter. It may 
suffice to say that they consist of : First, the removal 
of a small portion of the elongated cervix, either 
by the galvano-caustic wire or by the ^craseur, in 
the hope of stimulating the remainder to con- 
tract, a procedure only occasionally required, but 
sometimes of undoubted utility. Secondly, the 
making of a new perinseum, in cases in which the 
prolapse seems secondary to undue descent of 
the vagina — a very valuable resource. Thirdly, 
narrowing of the vagina itself, for which a variety 
of operations are practised, which, like removal 
of a portion of the cervix, are rarely required. 

3. Carcinoma. — Carcinomata are of common 
occurrence in the generative organs of females, and 
indeed they are more often met with in these than 
in any other part of the body. 

iETiOLOGY. — Malignant disease of the uterus is 
most common about the middle period of life, the 
largest number of cases occurring between forty 
and fifty years of age. Occasionally we meet with 
it in old women who have long ceased to men- 
struate, or with rapidly advancing cases in younger 
women under thirty years of age. Hereditary pre- 
disposition apparently plays some part in its pro- 
duction, but not ^ much as was formerly believed. 
Frequent cbild-bmring has a decided influence in 
fovouring its development, since the proportion of 
cases is larger in muitiparse. To this may be added 
any causes of constitutional debility, since malig- 
nant disease unquestionably occurs more often m 
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weak and unhealthy} than in strong and robust 
women. 

Anatomical Characters.— All the recognised 
forms of cancer occur in the uterus, but some of 
them are more common than others Scirrhus is 
that which is least frequently observed, and medul- 
lary warcmoma most often. Klebs, however, has 
pointed out that in the earliest stages of carcino- 
matous disease the fibrous element preponderates in 
the affected part ; while, as the malady progresses, 
cell-growth rapidly advances, so that in old-standing 
cases, and at posUmortem examinations, the medul- 
lary carcinoma is that which is found, although, at 
first, the scirrhous form may probably have existed. 
Another common variety is the epithelial cancer, 
which chiefly affects the mucous membrane of the 
cervix In the large majority of cases the cervix is 
the part first affected, although, in exceptional 
instances, the disease may originate in the body of 
the uterus, the cervix being at first ummphcated 

At the commencement of the more ordinary 
variety the cervix is hard, somewhat nodular, and 
hypertrophied It is comparatively rare for the 
disease to be seen at so early a stage, and, as the 
uterus IS then quite movable, it is impossible to 
distinguish it from enlargement of the cervix due to 
congestive forms of disease As the disease pro- 
gresses, more and more tissue is involved ; and the 
roof of the vagina becomes implicated, so that the 
uterus is fixed in a mass of new-growth Before 
long a destructive process commences , portions of 
the growth slough and come away , haemorrhage 
takes place from the opening of vessels; and in 
advanced stages of the disease, the cervix may be 
entirely destroyed, and even the bladder or rectum 
opened, so as to form a common opening with the 
vagina The epithelial variety of cancer commences 
on the mucous surface of the cervix by the growth 
of Its villi into a papillary tumour, which, at first, 
It may be impossible to distinguish from similar 
growths of a benign character It rapidly spreads, 
however, soon forming a fungating soft mass, not 
unlike the flower of a cauliflower in appearance ; 
hence its popular name *the cauliflower excres- 
cence ’ As in medullary carcinoma, destructive 
changes soon occur , ulceration progresses ; and, as 
the disease advances, the neighbounng structures 
are implicated When the disease involves the 
more deeply seated tissues, post-mortem examina- 
tion shows that the malignant growth there 
assumes more of the character of medullary 
cancer. 

Symptoms — The earliest sign that arouses sus- 
picion as to the existence of carcinoma is generally 
the occurrence of hsemorrhage, at first merely an 
excessive menstrual flow, subsequently loss of 
blood, sometimes very great m amount, at irregular 
intervals Sometimes it is brought on by trivial 
causes, and a not infrequent complaint is that it 
always occurs after sexual intercourse. Excessive 
haemorrhages, which are sometimes veiY alarming 
in amount, do not, as a rule, occur until advanced 
stages of the disease, when destruction of tissue is 
taking place. Another marked symptom is profuse 
discharge, often having a peculiar and patno^no- 
monic fator, from the admixture of minute portions 
of sloughing tissue. In medullary caranoma the 
discharge is not usually abundant, but it is some- 
times very ichorous in character, producing ex- 
coriauons, intense pruritus, or other disagreeable 
symptoms, in consequence of its irritating property. 


In epithelioma it is often very abundant, watery in 
character, and tingi^ with blood. Pain is some- 
times excessive. The wnter has often, however, 
seen cases terminate fatally without any pam at alt. 
General constitutional disturbance soon results ; the 
peculiar cachexia of malignant disease is developed ; 
and the patient becomes sallow, emaciated, and 
extremely debilitated 

Diagnosis — In advanced cases vaginal exami- 
nation at once clears up the nature of the case* 
The cervix and roof of the v£^;ma are mfiltrated 
with the characteristic hard growth, and the uterus 
IS quite fixed If ulceration is advanced, the ragged 
broken edges of the cervix are apparent, blewing 
on being touched, and breaking down under the 
finger In a case of this kind mistake is hardly 
possible. In the earher stages, before fixation and 
ulceration have advanced, error is easy, and it is far 
from uncommon to find non-malignant alterations 
of the cervix which have been mistaken for cancer, 
and even the reverse Nothing but time will clear 
up such doubtful cases, and care should be taken 
not to give a positive diagnosis, unless the character 
of the case is marked and undoubted The most 
difficult cases to diagnose are those m which the 
body of the uterus is alone affected Here haemor- 
rhage, foetid discharge, and recurrent attacks of 
spasmodic pam (probably caused by the efforts of 
tlhe uterus to expel discharge collected m its cavity) 
may arouse suspicion ; but nothing except dilata- 
tion of the cervix, and thorough exploration of the 
utenne cavity, can clear up the nature of the case 
On account of the friability of the tissues, this must 
always be done with great caution In epithelial 
cancer the soft, fungating, bleeding, and easily 
broken-down mass can hardly be mistaken for any- 
thing else 

Prognosis — The prognosis, is of course, most 
unfavourable There are, no doubt, a few authentic 
cases on record m which the patients have re- 
covered after amputation of the cervix, but these 
are of the utmost ranty In the vast majority 
death takes place, m a time varying from a few 
months to one or two years. Probably the disease 
advances most rapidly in younger patients, but few 
last longer than two years. Death takes place 
either from exhaustion, haemorrhage, septicaemia, 
or some other complication The wnter has seen 
it on one or two occasions result from uraemia, the 
consequence of occlusion of the ureters through ex- 
tension of the cancerous growth. 

Treatment. — In the large majonty of cases 
seen for the first time at an advanced sU^e, treat- 
ment must, of necessity, be palliative only. Here 
there are two chief indications— the maintenance of 
the general health , and the relief of i»in, foetmr, 
or other distressing local complications. For the 
former we must rely mamly on a suitaMe diet, and 
the administration of some tonic which be 
(bund to agree with the patient. The pt^fMuratioiit 
of arsenic, as a rule, answer better thi^ Oither iron 
or quinine For the relief of peia of 

opiates, either in the form of morphine supposi- 
tones or admimstered subcutaiieousiy» mast ht our 
sheet-anchor, and, when the pain is severe, it flbay 
be necessary to ei^ibit them m hurge doses. Foetor 
may be best anested by the kxsl use of antiseptics. 
The plan which the writer has found to be most 
successful for the putpoee is to introduce at night 
into the vi^ina a of cotton wool, seaked 

in the glycerine of taimlc acid) to 'iiddi a epalt 
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quantity of the glycerine of carbolic acid has been 
added, in the proportion of about one oupce of the 
latter to eight qunces of the former. This effectu- 
ally destroys foetor, while the astringent property of 
the tannic acid serves tp check unduly rapid cell- 
growth, and prevent hemorrhage. In the morning 
the vagina may be syringed out with a weak solu- 
tion of creoline. Iodoform pessaries are also 
extremely useful for this purpose. When haemor- 
rhage is excessive, local haemostatics, such as the 
diluted solution of perchloride of iron, must be 
used, and, if necessary, the vagina plugged. Sur- 
gical treatment may be adopted in the hope either 
of entirely removing the disease, or of lessening the 
haemorrhage and discharges, and so retarding its 
progress. Either indication is most easily fulfilled 
in epithelial cancer. When this is limited to the 
cervix, and there is a fair margin of healthy 
tissue between the diseased portion of the cervix 
and the body of the uterus, supra -vaginal amputation 
or amputation by the galvano-caustic wire or wire 
ecraseur should be resorted to, the actual cautery 
being subsequently freely applied to the stump, to 
destroy, as much as possible, any infiltrated cancer- 
cells. Even when this fails to prevent the recur- 
rence of the disease, it will certainly prolong the 
life of the patient, and increase her comfort. In 
other cases destruction of the exuberant growth, 
both in epithelial and medullary cancer, may be 
advantageously effected by local caustic applica- 
tions, such as strong solutions of chloride of zmc, 
nitric acid, or bromine. The same object has been 
sought by excising the diseased tissue, or by 
scraping it away as much as possible by peculiar 
scoop-shaped curettes made for the purpose, after 
which one of the above-mentioned caustics, or the 
actual cautery, may be applied. It is in the epithe 
liomatous form of malignant disease that this pro- 
cedure is most valuable, and a carefully performed 
operation may prolong life for months or years. 

Vaginal extirpation of the uterus has been largely 
practised, and improved technique has now reduced 
the mortality of the operation to very small limits. 
It has certainly not been followed by a satisfactory 
proportion of good results, as in most cases the 
disease has recurred within a comparatively short 
pieriod. If, however, the disease is detected early, 
when the uterus is absolutely mobile, and there is 
good ground for hoping that there is no spread of 
the disease to the neighbouring glands and tissues, 
then the operation is Certainly indicated ; for even 
if the disease eventually recurs, the patient will 
have been saved much suffering from the sloughing 
of the uterine tissues, and she will at least have 
had the chance of complete cure. Some more 
thorough operative procedure is desirable, which 
shall do for uterine cancer what surgery has lately 
done for mammary cancer. 

4. Other Tumours. — (i) Fibroid Tumour, 
By far the most common variety of uterine tumours 
— so common that, according to some authorities, 
it is found in 60 per cent, of women who die 
after middle age— is the so-called fibroid tumour 
(fibro-myoma). 

Etiology. — Fibroid tumours are most common 
after twenty years of age, and in certain races, the 
Afiican especially, they occur with great frequency. 
Beyond this nothing is known of the causes which 
produce or favour their growth. 

Anatomical Characters. — Fibromata are 
limited hypertrophies of the substance of the uterus. 


existing in the form of more or less globular 
tumours, contained loosely in a capsule of fibro* 
cellular tissue. Structurally they are homologous 
with the tissue of the uterus itself, consisting of 
connective tissue, mixed with unstriped muscular 
fibres. They are found of every size, varying from 
dimensions scarcely larger than a millet -seed, up to 
enormous masses weighing as much as fifty pounds. 
Alost generally they occupy the fundus and body of 
the womb, and they are conveniently divided into 
three classes, according to the position they occupy, 
namely, the sub -peritoneal ^ occupying chiefly the 
outer surface of the uterus ; the intra-mural^ chiefly 
developed in the substance of the walls ; and the 
sub-mucous^ which project into its cavity ; and these 
may be either completely sessile, with a broad base 
of attachment, or they may have become more or 
less pedunculated, and then approach in character 
to the fibroid polypi. 

When once formed, the future progress of fibroids 
of the womb varies much. Generally they are of 
very slow growth, and although malignant degene- 
ration of their structure has been observed in rare 
instances, they most commonly exist for the rest of 
the patient’s life, without giving rise to any trouble- 
some effects, beyond those resulting from mechani- 
cal pressure, provided they are not accompanied 
by haemorrhage. They are, however, subject to 
certain occasional alterations, such as inflammation 
and even sloughing, when mechanically injured, 
fatty and calcareous degeneration, and even to com- 
plete absorption. The possibility of their entire 
spontaneous disappearance has been strongly ques- 
tioned. The writer has published several instances 
coming under his own observation, and the fact is 
now pretty generally admitted, the explanation pro- 
bably being that on account of similarity of texture 
to the tissue of the uterus, they are subject to a 
process of involution like that which the uterus 
undergoes after delivery. 

Symptoms. — The symptoms of fibroids of the 
womb depend to a great extent on their position. 
The sub-peritoneal and interstitial varieties, when 
not very large, are often unaccompanied by any 
symptoms whatever, and those that exist are chiefly 
the result of mechanical pressure, such as weight, 
difficulty in walking, irritability of the bladder, 
constipation, and the like. In the sub-mucousi 
variety, the prominent symptom is haemorrhage, 
which sometimes occurs to a very alarming extent, 
and may even put the patient’s life in danger. The 
source of the haemorrhage is probably, in the ma- 
jority of cases, minute capillary vessels in the 
mucous membrane covering the tumour, which 
keeps up irritation and congestion in its neighbour- 
hood. It is similar in its origin, therefore, to the 
discharge in menstruation, and is greatest in amount 
at the menstrual period. The more severe haemor- 
rhages are probably caused by openings in various 
vessels developed in the periphery of the tumour, 
where the vessels are increased in size, just as they 
are in pregnancy. 

The physical signs vary with the size and situa- 
tion of the tumours. If large enough to be per- 
ceptible on abdominal palpation, they have generally 
a more or less rounded or lobular outline, and a 
hard, firm feel,' without any fluctuation, which 
serves to distinguish them from other varieties of 
abdominal growth. Small tumours, however, 
growing from the sides of the uterus, may be easily 
confounded with other conditions, especially flexions 
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of the uterus, and deposits or exudations in its 
vicinity, such as hsematocele, or pelvic cellulitis or 
peritonitis. The mobility of the uterus, which in 
the latter conditions is generally impaired, and the 
use of the uterine sound, which shows, in tumours, 
that the cavity of the uterus is considerably 
elongated, ought to enable us to avoid such mis^ 
takes 

Treatment — The treatment resolves itself into 
medical and surgical The former may be said to 
be powerless, all the so-called absorbents— iodides, 
bromides, preparations of calcium, Kreuznach and 
other waters, being admitted to be of no reliable 
value whatever The subcutaneous injection of 
ergotin, in doses of half a grain to a grain daily, is 
said by Hildebrandt to be of great value, and is 
favourably spoken of by Atthill and other authors. 
It is, however, not reliable, and has often to be 
discontinued on account of the irritation produced 
by the injections Of late years the treatment of 
such tumours by the electrical current, chiefly advo- 
cated by Apostoli, has been much discussed It is 
claimed that electro-negative puncture has a decided 
effect in promoting absorption The writer be- 
lie\ es this to be frequently the case, but the pro- 
cedure IS not without risk, 2nd it seems to him to 
be only very rarely permissible Surgical methods 
of treatment are chiefly called for when the 
hiemorrhages are excessive and exhausting 

(a) The haemostatic effect of the electro-positive 
current applied to the uterine cavity by an insulated 
platinum or carbon sound the writer believes to be 
of great value He has now seen numerous cases 
in which the most severe haemorrhages have been 
controlled by this means It apparently acts by 
hardening the mucous covering of the tumour 
The great objection to this treatment is the neces- 
sity for a special and costly plant, its length, and its 
uncertainty, for it unquestionably often fails 
Under favourable circumstances, however, it is 
well worthy of trial 

{b) Injection of styptics into the uterine cavity, 
such as tincture of iodine, or diluted tincture of the 
perchloride of iron, is valuable when the haemor- 
rhage IS excessive, but is a plan which should not 
be tried unless the cervix has been previously 
dilated. 

(<r) Jitctsion of the cervix is decidedly beneficial 
when the haemorrhage is frequent and severe, and 
is supposed to act by allowing the uterine fibres to 
contract upon the tumour 

(^/) Incision of the capsule of the tumour itself is 
useful in certain sessile tumours projecting into the 
uterine cavity, certainly diminishing the haemor- 
rhage, and facilitating subsequent enucleation. 

{e) Removal oi as much as possible of the tumour, 
with the ^craseur or galvano-caustic Wire, may be 
undertaken, when it is so situated as to be within 
reach. 

(/) Enucleation is very valuable when the tumour 
is projecting into the uterine cavity, and is already 
partially separated from its attachments Under 
such circumstances it may be shelled out from its 
capsule en masse* The operation, however, is 
difficult and severe, and must be reserved for very 
urgent cases. 

\g) HysHrectomy^ with the removal of the mass 
of the tumour, and even of t^ entire uterus, has 
now been brought to such perfection, that it may 
be resorted to with much more confidence than 
formerly. The tendency in modern practice is. 


perhaps, to adopt this expedient too often, and too 
early, in cases m which there was no urgent call for 
so senous a procedure 

{h) The artificial production of the menopause by 
removal of the uterine appendages is an operation 
which has been highly recommended, and is chiefly 
valuable when the tumour is of small size 

(2) Polypus, — Polypus of the uterus may be con- 
sidered in connection with this subject, since the 
large majority of polypi are merely fibroid tumours, 
to a great extent enucleated from their capsules, 
and attached to the uterus by a narrow praicle 
There are, however, two other varieties described, 
the glandular y and the cellular polypi 

Anatomical Characters — The glandular 
polypus IS a localised hypertrophy of connective 
tissue, rarely larger than an egg, and generally 
attached to the cervix ; the cellular is a hyper- 
trophy of some of the glandular structures of the 
cervix, either of the Na 1 x>thian follicles or the utn- 
cular glands, and it is generally of small size. 
Fibroid polypi, like fibroid tumours, may be of 
any dimensions, but they are commonly met with 
about the size of a small pear 

Symptoms and Diagnosis —Polypi are only 
important because of the haemorrhage which so fre- 
quently accompanies them When extruded from 
the cervix, or growing from it, they offer no diffi- 
culty in diagnosis Nor is there any condition apt 
to be mistaken for them, except a chronic inversion 
of the womb, which can be readily differentiated 
by tracing the pedicle through the os, and finding 
that the sound enters the uterus to its usual depth 
Intra-uterine polvpi are much more difficult to dis- 
cover, and here the only plan is complete dilatation 
of the cervix, and thorough exploration of the 
uterine cavity This procedure is essential m all 
cases of severe hsemorrhage resisting ordinary 
hsemostatic treatment 

Treatment — When once a polypus has been 
detected, the only treatment is its removal In 
cases in which the polypus is chiefly in the vagina, 
this IS easy enough, the wire of an ecraseur being 
passed round the pedicle, which 15 separated in this 
way from its attachment It is not essential that 
the wire should touch the base of the pedicle, since 
the p>art left, after the bulk of the polypus is re- 
moved, always shrivels up and disappears In 
mtra-utenne polypi it is sometimes diflficult to pass 
the wire round the pedicle, but by thoroughly 
anaesthetising the patient, and using a single wire, 
It can generally lie managed No other method of 
removing polypi is so good Excision may give 
nse to haemorrhage, and the old method of ligature 
IS dangerous from the risk of inducing septi- 
caemia. 

(3) Ftbro-cystic and Sarcomaious Tumours. — The 
only other uterine growths requinng mention are 
the fibro-cystic tumours (cysto -fibroma, cysto- 
sarcoma), and the sarcomatous tumours. 

The fibro'cysttc tumour is speaally important on 
account of its great resemblance to (grsdo tllbours 
of the ovary, and the extreme difficulty of diffe- 
rential diagnosis, which is so great that probably 
there is no ovanotomist of any eaperience who has 
not mistaken the one for the other. The fibro- 
cystic tumour is a fibroid tumour of the uterus, 
generally of the sub-peritoneal variety, which has 
grown to a large site from the devdopment of 
cysts in its substance. This is most usually effected 
by degeneration of its tissue, which bocomts 
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liquefied and transformed into an albuminous fluid. 
Thus we have a tumour partially solid, partially 
fluctuating— although rarely so distinctly so as an 
ovarian tumour — from which fluid can be drawn by 
an exploratory puncture, and which may attain 
dimensions, and produce constitutional effects, not 
less marked than those of ovarian cystic disease. 
The diff^erential diagnosis may well t^ffle even the 
most expert gynsecologist. The sound may possibly 
enable us to ascertain the uterine character of the 
growth, as it enters for a considerable length, and 
on moving it the connection of the tumour wi^ 
the uterus may be demonstrated. Atthill has laid 
stress on the character of the fluid removed on 
puncture as diagnostic, since, unlike ovarian fluid, 
it coagulates spontaneously on standing, and on 
microscopical examination elongated fibre-cells, 
similar to those of the uterus itself, are found in it. 
The prognosis of these growths is unfavourable, 
since they produce all the evil effects of ovarian 
tumours, and the risk attending their removal by 
operation, which is the only available method 
of treatment, is much greater than that of ovario- 
tomy. 

Sarcomai&tis tumours of the uterus have been but 
little studied. They are in many respects like 
fibroid growths, but have a marked tendency to 
fungate and ulcerate, and to return after removal. 
Hence, they hold a place midway between the 
benign fibroid and the malignant cancerous growths, 
and they generally spring from the uterine tissue, 
like the sub-mucous fibroids, but without any dis- 
tinct capsule. The symptoms are chiefly those of 
fibroid in that situation, namely, haemorrhage; 
profuse watery discharges, and sometimes pain, 
probably the result of uterine contractions. The 
treatment must consist either in complete hyster- 
ectomy, or, under certain circumstances, in the re- 
moval of as much as is possible of the tumour by 
the ^craseur or galvano-caustic wire ; and, if the 
nature of the tumour be ascertained, its attachment 
should be thoroughly cauterised with strong nitric 
acid. 

Decidttema malignum is the name given to a 
peculiar and very severe form of disease occurring 
shortly after child-birth or abortion, which hsw 
attracted much attention of late years. Pathologi- 
cally it is of great interest because of its connection 
with recent pregnancy ; clinically it is not different 
from a very rapidly progressing form of intra-uterine 
sarcoma {see p. 1314). Its diagnosis requires the 
dilatation of the uterine cavity, and thorough ex- 
ploration under an ansesthetic, and this is called for 
when we meet with profuse haemorrhage and offensive 
discharges shortly after labour or abortion. {See 
p. 1018). The only remedy is immediate vaginal 
hysterectomy, any merely palliative measures, such 
as curetting and like, l^ing worse than useless. 

W. S. Playfair. 
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UVULA, Diseases of. — Synon.; Fr. Maladies 
de la Lueite ; Ger. Krankheiten des Zdpfchens, — 
The uvula consists of a fold of mucous membrane 
enclosing muscles, aponeuroses, vessels, nerves, 
and glands. It may be bifid, either partially or 
completely, in cleft palate ; it may be absent or 
rudimentary ; and it may be attached irregularly. 

From its intimate relation with the soft palate 
and other parts of the throat, naso-pharynx, and 
nose, it is frequently involved in pathological con- 
ditions affecting these structures. Indeed, it can 
scarcely be said to have any disease restricted to 
itself, but an extremely acute inflammatory oedema 
has been noted in gout, without coincidental im- 
plication of surrounding parts. 

It may be affected by (i) Erosion in syphilis 
(mucous patches) and tuberculosis, including lupiis ; 

(2) Congestion and rash in acute specific fevers, 
e.g. scarlatina, small-pox, chicken-pox, &c. ; 

(3) CEdema in acute pharyngitis, and hydrsemia ; 

(4) Membranous exudation in diphtheria, septic 
tonsillitis, gangrene ; (5) Paralysis following diph- 
theria, or part of a bulbar paralysis ; (6) New- 
growths — papilloma, cancer. See also p. 685. 

Enlargement. — The condition of the uvula 
which most frequently calls for attention is simple 
hypertrophy or elongation combined with paresis, 
so that it is very imperfectly retracted when the 
effort is made. 

Etiology. — T his condition may be due to 

(1) nasal obstruction, whether it arise from hyper- 
trophy of turbinates, spurs, deviation of septum, 
or overgrowth of the naso-pharyngeal tonsil (ade- 
noids) ; (2) simple congestion of the pharynx from 
any cause, usually associated with paresis of the 
palate, so that the uvula not only is elongated, but 
is permitted to hang too low in the pharynx. 

Symptoms.— ( i) Constant sensation of the pre- 
sence of a foreign body in the throat, leading to 
hawking and coughing, and sometimes to inclin- 
ation to retching— all worse on lying down; 

(2) alteration of voice — loss of power, clearness, and 
range ; (3) spasm of glottis : the last is not common, 
but we have seen it occur where the uvula is 
greatly elongated. 

Treatment. — Removal of the cause will cure a 
slight case of elongated uvula, but we must make 
the nose, naso-pharynx, and pharynx healthy to do 
this. Locally, astringent and antiseptic gargles and 
sprays will help. Where the hypertrop% is really 
considerable the only proper treatment is removal 
of a piece of the uvula by means of forceps and 
scissors after cocainisation. Care should be taken 
to remove it oblicjuely so that the front is longer than 
the back, as causing less soreness in swallowing ; and 
to leave a pnece one-third of an inch in length ; in 
feet we should only remove the redundant mucous 
membrane, leaving the original muscle intact. 

J. Barclay Baron. 
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VACCINATION {vacca^ a cow). — S ynon. ; Fr. 
yacctncUton ; Ger, Kuhpockemtnpfung, 

Definition — Inoculation with the material of 
accinia or the cow-pox for the purpose of protect- 
og the person so inoculated or vaccinated from an 
ttack, and especially from a severe or fatal attack, 

•f small-pox The material is now denved almost 
xclusivefjr from the results of calf- inoculation and 
.fter-admixture with glycerine, in a manner to be 
iresently described ; it is officially called 
alf4ymph^ and is here spoken of as Vaccine 
The cow-pox, which is a natural, though not a 
ommon, disease of the cow and horse, never occurs 
pontaneously in the human subject Nor is it 
:ommunicated to him by effluvia, or in any other way 
han by the direct inoculation of its own specific 
nrus Such inoculation, before the time of Jenner, 
vas merely accidental, and occurred with compara- 
ive rarity There was a popular tradition that 
Dersons who had thus been accidentally vaccinated 
snjoyed immunity subsequently from small-pox. 

[t was left for Jenner to demonstrate the facts upon 
ivhich this tradition was founded, and to explain 
he deeply significant truth which accounted for 
heir existence 

Relationship of Varioia and Vaccinia — 
The title of Jenner’s work published in 1798, viz. 

‘ An Inquiry into the Causes and Effects of the 
Variola Vaccinise,’ earned the suggestion of identity 
3f the two diseases, cow-pox and small-pox It was, 
indeed, one of his fundamental doctrines that the 
cow-pox was the product of the same virus as that 
which produced the small-pox m man The malig- 
nancy and peculiarly infectious character of human 
variola were not, in his view, any essential part of 
the effects producible by the variolous poison on 
the human constitution, but were properties at first 
accidentally superadded, and, when once acquired, 
capable of propagation The author of this article 
as it first appeared in this Dictionary, Edward Cator 
Seaton (the father of the present writer), the chief 
authonty of the time, and one who made the 
organisation of public vaccination in this country 
his life-work, upheld Jenner’s views The relation 
of cow-pox to small-pox has, however, until of 
late been the subject of doubt and conjecture. 
But now Monckton Copeman sums up the results 
obtained by numerous observers who, in various 
parts of the world, dunng the past century have 
endeavoured by experimental methods to solve 
the problem of the true relationship of the two 
diseases, and he declares without hesitation that : 

< As the outcome of this work it may now be defi- 
nitely stated that small-pox lymph, more especially 
if obtained from the primary vesicle of a case of the 
inoculated form of tne disease, by passing through 
the system of the calf, can be so altered m character 
as to become deprived of its power of causing a 
generalised erupnon, while induang at the site of 
inoculation a vesicle indistinguishable from a typical 
vaccine vesicle ; and, more important stiU, that when 
transferred again to man, it has by such treatment 
completely lost its former Ihfectious character. 
Such beirg the case, it may fiiirlv be asserted that 
cow-pox— ^r rither that ardfieiauy inoculated fiom 


of the disease which we term vaccinia — is nothing 
more nor less than vanola modified by transmission 
through the bovine animal An outmeak of small- 

E oxt indeed, may be turned to account for raising, 
y appropriate expenmental methods, a fresh stock 
of vaccine lymph ’ 

Vaccine. — Before proceeding to give an account 
of the phenomena of vaccination, it may be well to 
desenbe shortly the process of prepanng vaccine, 
which, by the courtesy of Dr Blaxall, the present 
writer has been able to observe for himself Doth at 
the Government Calf Vaccination Station at Lamb’s 
Conduit Street, and in the Government labora- 
tories on the Chelsea Embankment. 

The material of vaccinia or cow-pox from which 
the lymph is derived came from various stocks (whose 
pedigree is recorded, but whose remote ongm could 
not be demonstrate at the present day) It is 
grown on calves whose bellies are shaven for the 
purpose of inoculation with the virus, which is done 
by numerous long incisions The resultmg pocks 
or vesicles are carefully scooped out on the fifth day 
with a sterilised Volkmann’s spoon, and transferred 
with aseptic precautions to l»ttles, and taken to 
the Government laboiatones. The pulpy material 
IS then finely ground up by machine, and subse- 
quently triturated with four times its weight of a 
50- per-cent solution of chemically pure glycenne 
in distilled water When the process of attntion 
and admixture is complete, the compound is a viscid 
fluid of a creamy consistence and appearance. 
This emulsion is run into ‘stock-tubes,’ i.e. 
miniature test-tubes, each containing 3 to 8 c c. 
These, when filled, plugged, and sealed with 
aseptic precautions, arc placed in earthenware jars 
ana put m a dark cool cupboard or ice-chest, the 
temperature of which is kept at 15° C. the first week 
and at 10® C afterwards. The glycenne possesses 
the peculiar property, which Monckton Copeman 
was the first to demonstrate m this country, viz. 
that organisms which might give a septic character 
to the stuff taken from Uie calves’ b^es are de- 
stroyed without impairing the efficiency of the 
matenal, quA vaccine, for pracbcal use. After 
storage for about a month the process of bacteno- 
logic^ punfication is found to be complete. How 
this has been effected is thus explamed m simple 
language by Monckton Copeman •— 

' There is much evidence to prove that the results 
following on vaccination are due to a specific 
contagium, and, moreover, that the particular 
micro-organism concerned is capable of extstiiig, 
during one period of its life-cycle, in a vcstitig or 
spore form, in which condition it is nuxre resistant 
to the germicidal effects of glycerioa is 
case wito non-sponng miciob^^ " ' 

The retention of the spe<^ qualify of the stuff 
is thus accounted for, while its purification is 
explained as follows 

‘By thorowhly incorporafing the lymph or 
vesicle pulp with a sterili^ cent solution 

in water of chemically pure glyeei&e, and afierwmds 
storing the mixture for sohie irecks pdol to use, 
protected from light' and air, all thU ordinary^ 
saprophytes foond attodated uddi lymph Are' 
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eventually destroyed. This result is proved by the 
fact that no growth arises- in any of the ordinary 
culture-media inoculated with such glycerinated 
lymph. This statement applies equally to the 
bacillus of tubercle and to the streptococcus of 
erysipelas, should these microbes have been origin- 
ally present in, or have been added experiirientally 
to, the lymph.* 

As soon as the vaccine is proved to be bacterio- 
logically pure by the tests applied week by week, 
capillary glass tubes of suitaole size are charged 
with it and sent out in large numbers every day, > 
ready for use by public vaccinators. 

Performance of Vaccination. —Vaccine of 
clinical activity and bacteriological purity being 
thus produced, it becomes necessary for the purpose 
of efficient vaccination that it should be used directly 
or within two or three days, the operation being 
skilfully and thoroughly performed, with every 
possible attention to cleanliness, and with every 
practicable aseptic precaution. Non-recognition of 
the full importance of these details in the past may 
have contributed in some measure to the unpopu- 
larity of vaccination. But, in saying this, it is right 
to add that much more discredit has been brought 
on its prophylactic value by its very imperfect per- 
formance j that is to say, by private practitioners 
(not public vaccinators) being content with aiming 
at only producing one small vesicle. It is only too 
true that a very considerable part of the vaccination 
to-day is of this most unsatisfectory kind. On this 
and other points connected with the protective 
effects of vaccination, as to which there has been so 
much controversy, it is well to reproduce, in their 
ow:ii words, the conclusions arrived at by the Royal 
Commission in their Final Report in 1896, after 
their very prolonged investigation. 

Paragraph 377 of the report (pp. 98-9), reads as 
follows : — 

‘ We have not disregarded the arguments adduced 
for the purpose of showing that a belief in vaccina- 
tion is unsupported by a just view of the facts. We 
have endeavoured to give full weight to them. 
Having done so, it has appeared to us impossible 
to resist the conclusion that vaccination has a pro- 
tective effect in relation to small-pox. We think ; 

‘ I. That it diminishes the liability to be attacked 
by tlie disease. 

‘ 2. That it modifies the character of the disease, 
and renders it {a) less fatal and {b) of a milder or 
less severe type. 

‘ 3. That the protection it affords against attacks 
of the disease is greatest during the years immedi- 
ately succeeding the operation of vaccination. It is 
imfKDSsible to fix with precision the length of this 
period of highest protection. Though not in all 
cases the same, if a period is to be fixed, it might, 
we think, fairly be said to cover in general a period 
of nine or ten years. 

‘ 4. That after the lapse of the period of highest 
protective potency, the efficacy of vaccination to 
protect against attack rapidly diminishes, but that 
It is still considerable in the next quinquennium, 
and possibly never altogether ceases, 

‘ 5. That its power to modify the character of the 
disease is also greatest in the period in which its 
power to protect from attack is ^eatest, but that its 
power thus to modify the disease does not diminish 
as rapidly as its protective influence i^ainst attacks, 
and Its efficacy dotting the later periods of life to 
modify the disease is still very consi^rable. 


*6. That re-vaccination restores the protection 
which lapse of time has diminished, but the evidence 
shows that this protection again diminishes, and 
that, to ensure the highest degree of protection 
which vaccination can give, the operation should 
be at intervals repeated. 

* 7. That the beneficial effects of vaccination are 
most experienced by those in whose case it has been 
most thorough. We think it may fairly be con- 
cluded, that where the vaccine matter is inserted in 
three or four places it is more effectual than when 
introduced into one or two places only ; and that if 
the vaccination marks are of an area of half a square 
inch, they indicate a better state of protection than 
if their area be at all considerably below this.* 

The object of the vaccinator should be to ensure 
the insertion of vaccine-matter in four separate 
places, so as to produce scars of the requisite size. 
The methods generally recommended are scarifica- 
tion by ‘cross-hatching’ or tattooing. The arm 
should be first washed with soap and warm water, 
and then carefully dried with a soft towel, gentle 
friction being employed. Vaccine is put on the 
surface of the arm, the skin being kept on the 
stretch by the fingers of the left hand, the operator 
scarifying through the vaccine, and being careful 
not to make his insertions too close together. An 
ordinary bleeding-lancet, the point of which has 
been slightly blunted, or a spear-pointed surgical 
needle, are the most suitable instruments. The 
lancet must, of course, be sterilised immediately 
before use. The advantage of the needle is that a 
new one can be employed on each occasion. Com- 
plicated instruments are inadvisable on account of 
the difficulty in keeping them clean. 

In dealing with this part of the subject — viz. the 
performance of the operation — it remains to add a 
few words as to the age and state of health of the 
child at the time of vaccination, 

The statutory period, after the expiration of which 
a parent having an unvaccinated child falls into 
default, has been extended from three to six months. 

It is under ordinary circumstances a preliminary 
condition of the performance of vaccination that 
the child to be vaccinated should be healthy, and a 
careful examination to ascertain this is the first duty 
of the vaccinator. The child should not only be 
free from any acute febrile disease, but also from 
diarrhoea and from cutaneous diseases, especially 
those of the vesicular type. The states of constitu- 
tion associated with herpes and eczema singularly 
interfere with the proper course of vaccination, and 
seem to be the most frequent causes of those spurious 
results of vaccination just described. They may 
both — especially intertrigo — without care, be over- 
looked ; hence examination of the scalp, and of the 
folds of skin behind the ears, in the neck, and in 
the groins, is indispensable. Vaccination should 
also be postponed if erysipelas be prevalent in the 
neighbourhood in which tne child is living, or if it 
has been recently exposed to the infection of measles 
or scarlatina. There is, however, a state of things 
under which these conditions must be disregarded — 
namely, when there may be immediate exposure to 
the infection of small-pox, as when an unvaccinated 
child is in a house in which the infection exists, or 
has come into direct contact with an infected person. 
Under s«ch circumstances, it cannot be too strongly 
impressed that no age is too early for vaccination, 
and no state of health, except the presence of acute 
disease of a serious character, can be held to contra- 
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indicate it. Life then may depend on the prompti- 
tude with which the vaccination is done. 

The Phenomena of Vaccination.— These 
are practically the same with the new vaccine as 
under the former system of arm-to-arm vaccination. 
Histologically there is no difference in the pheno- 
mena 

Course of Primary Vaccination * — When vaccine 
is inserted into the skin by puncture, or is applied 
to a small abraded surface of the skin of an un- 
protected person, no particular effect is noticeable 
till about the end of the second day, or early on the 
third day. By this time, if the vaccination be about 
to succeed, a slight papular elevation becomes per- 
ceptible This by the fifth or sixth day has 
become a distinct vesicle of a bluish-white colour, 
with raised edge and central cupdike depression. 
By the eighth day (the day* week from that on which 
the lymph was inserted) it has attained its perfect 
growth ; it is then plump, round, more decidedly 
pearl coloured, and distended with clear lymph ; its 
margin is firm and central depression very marked. 
On this day, or sometimes even by the end of the 
seventh day, a ring of inflammation, called the 
areola, begins to form about its base ; and the vesicle 
and areola together continue to spread for the next 
two days The areola is circular, and when fully 
developed has a diameter of from one to three inches, 
being then often attended by considerable hard- 
ness and swelling of the subjacent connective tissue. 
After the tenth day the areola begins to fade , and 
in two or three days more it has usually disappeared, 
along with any hardness or swelling which may have 
existed With the decline of the areola the vesicle 
begins to dry in the centre ; the lymph remaining 
m It becomes opaque and gradually concretes ; and 
by the fourteenth or fifteenth day a hard brown 
scab is formed, which gradually contracts, dries, 
and blackens, and from the twentieth to the twenty- 
fifth d^, but usually about the twenty-first day, 
falls off There is then left a cicatnx, which is 
circular, somewhat depressed, foveated, sometimes 
radiating, and, with rare exceptions, permanent m 
after-life 

If the lymph has been inserted by two, three, or 
more punctures set near together about one spot, 
or by abrasion over a sufficient surface, two or more 
vesicles may arise at the spot , and in the course of 
their growth either form a large vesicle of a com- 
pound character, with but one central depression, 
or a crop of vesicles, generally coalescing, but each 
retaining its own central depression. These com- 
pound vesicles and crops are round, oval, or of 
irregular outline, according to the manner in which 
the cutis has been penetrated or exposed ; and the 
shape of the resulting cicatrices viCnes accordingly. 

Vaccination which has gone through the course 
above described is held to be protective against 
small-pox. 

The constitutional symptoms attending these local 
phenomena are a nse of temperature, sometimes 
detectable by thermometer as early as the fourth 
day , more marked, but still often shght, from 
the fifth to the seventh day ; more obvious fovertah- 
ness, with restlessness, and ftequently derangement 
of the stomach and bowels, foom the eighth to the 
tenth day— that is, during the stage of areola, sub- 
siding as that subsides. The general sym^oms 
are in most cases quite moderate, and often ex- 
ce^inglv slight, Occasionallyt ^hen the areola » 
at its height, swelling of the axUlary glands may be 
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intense; and occasionally also at that petM, in 
young children of foil habit, espedaUy in hot 
weather, an eruption of roseote < VaecimU rosaola) 
may occur, chiefly on the extremities ; or a papalar 
eruption ( Vaccinal lichen)^ or a vesicular one— the 
vesicles, however, differing from vacane-vesicles in 
being entirely free from central depression. The 
duration of any of these forms of eruption, when 
they do occur, is very transitory, usually not ex- 
tending beyond a week, and very seldom indeed 
beyond the falling of the scab. 

Deviations * — The above is a description of the 
regular course of vaccination. There may be some 
deviations in point of time, the development of the 
vesicle being somewhat retarded on tne one hand 
or accelerated on the other But if the phenomena 
are in all other respects regular, then variations in 
time do not, as far as known, affect the protective 
power of vaccination It is, however, quite other- 
wise where the irregularity is in the course and 
character of the vesicle. Papules or vesicles which 
do not bear the character of the true vaccine-veHcle 
must be regarded with great suspiaon, as not being 
worthy of reliance for protection against small-pox. 

Complications * — The occurrence of complications 
m the course of pnmary vaccination should be very 
much diminished by the introduction of the new 
system. It is perhaps too early yet to judge of 
the effects of the subsUtution of glycennatcd vaccine 
in place of the < arm-to-arm* lymph, and other 
changes recently introduced into our national system 
of public vaccination. The present wnter has 
officially seen thousands of vacanations under the 
old system, but cannot as yet claim sufficient ex- 
perience of the new system to make a £ur com- 
parison. But the accounts generally given by able 
and experienced observers and vaccinators are most 
favourable We are, indeed, led to hope that the 
rare but senous risks of vaccination, such as erysi- 
pelas and other infective diseases, are things of the 
past, and that even those troublesome (though to 
a certam extent necessary) complications, perhaps 
rather hghtly referred to as ‘sore arms,’ are hkely 
to be very sensibly diminished under the new 
system. 

Re-vaoci nation — In some persons the regular 
phenomena of vacanation can only be produced 
once in the lifetime. But this is not always the 
case, and vesicles may be produced by a second 
vaccination not distinguishable in their appearance 
from pnmary vesicles, though usually ravinfr a 
smaller and more transitory areola, and leaving 
only a small cicatnx Much the most fir^uently 
the result of that process is the production of a 
spunous papule or acuminated vesicle, with hard* 
irregular areola, reaching its height by the fifth or 
sixth day, and having bv the eighth^ day an 
perfect scab, which soon falls. There is often 'mWoh 
Itching and more serious local irritation ; and the 
constitutional symptoms are out of all pfWp(^0O 
more firequent after re- vaccination than 
vaccination. ^ 

The question whether re-vaccination slftMlA be 
systematically earned out arnemg the^ nnpidiUtlon 
generally, as m the case of primary ncmmidmit li 
one on which opinions of rttmoosible dfieiil* are 
divided at the present day. The conchiHdOiUtnf the 
Royal Commission have already been ipeleA The 
great value of vaociaauon, and iht hnuMmae boon it 
to been to the commimity, were tetag^ied by att 
the Commissionen except two. In 
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the subject Parliament has shown a desire to pro- 
mote the adoption of vaccination and to diminish 
as far as practicable the number of the unvaccinated 
infant and child-population, which if allowed to 
assume very large proportions would constitute a 
serious menace to the public health. For it must be 
clearly understood that no medical organisation, 
however complete, and no system of isolation, sani- 
tation, and general prepar^ness for dealing with 
outbreaks, could be safely trusted to in the absence 
of systematic primary vaccination. Every medical 
officer of health, however strongly he might believe 
in the efficiency of the measures which he im- 
mediately directs, would shudder at the thought of 
a large population such as that of Gloucester or 
Leicester, for example, with organisations of such 
varying efficiency, being in a largely unprotected state 
and exposed to the virulent infection of small-pox. 
There can be no two opinions among such officials 
as to the desirability of maintaining a well- 
vaccinated population. And here it may be re- 
marked that by a well-vaccinated population is 
meant a population with a proportion of infants 
‘ accounted for * of at least 90 per cent. Moreover, 
it should be stipulated that vaccination is performed 
with a degree of efficiency nearly approaching that 
which is absolutely required of public vaccinators. 
The certificate of vaccination should, in fact, only be 
given where a defined standard has been attained. 
Some legislative or administrative order is necessary 
to secure this end. If at the same time the use of the 
vaccine manufiictured by Government were made 
obligatory in all vaccinations performed by private 
practitioners, as well as public vaccinators, much 
would be done to strengthen our defences in respect 
of epidemic small-pox. But it is altogether 
another matter to advocate, as some eminent 
authorities on the subject have done of late, the re- 
vaccination of the whole population at stated 
periods. The inconvenience, to say the least, of 
the process has to be considered in relation to the 
risks of small-pox. In a well-vaccinated popula- 
tion small- pox would never be allowed to become 
generally epidemic if the sanitary organisation and 
administration were what it should be. The present 
writer has often directed attention to the achieve- 
ments of local sanitary authorities in the way of 
cutting short outbreaks of small-pox and preventing 
epidemics. One most essential part of this system 
is that, concurrently with the isolation of the sick, 
the re-vaccination of all persons brought within the 
sphere and risk of small-{^xis immediately attended 
to. The advantages of the plan, which only became 
possible when the system of notification came fully 
into operation, are obvious. The present writer 
desires to point out that experience has been steadily 
accumulating of late years which strongly confirms 
this view. Re-vaccination is of course an essential 
precaution for this purpose. It should be imme- 
diately resorted to by persons exposed to the risk 
of infection, and it should be part of the business 
of every local sanitary authority to warn them of 
their danger, to provide means of safety, and to 
enforce as far as possiNe the adoption of re-vacci- 
nation and other measures of precaution. With 
iinprovements in the practice of vaccination such as 
science has made pc^ible, and with steadily im- 
proving local samtary administration, we may 
reasonably^ hope that every person in any way 
bnni^t within the sphere ana risk of small- pox 
will DC ^dently protected. The writer strongly 
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deprecates indiscriminate re- vaccination undertaken 
because of the fears of the individual, rather than 
in accordance with the judgment of the practitioner. 

Such a scheme ought, in the opinion of the 
present writer, to be ouite practicable in England. 
The discomfort entailed by the sore arm and a cer- 
tain amount of constitutional disturbance is abso- 
lutely necessary in cases where re-vaccination is 
specially indicated ; but the inconvenience or loss of 
wages would be confined to a comparatively very 
small number of persons— -at any rate, only a fraction 
of those who would be incommoded by the larger 
and, as the present writer thinks, unnecessary 
scheme of general re-vaccination. 

The above remarks apply to populations living 
under English systems of sanitary and public-health 
administration. In the case of persons going to the 
East, or to countries where small-pox is a prevailing 
disease, subject to no such control as that which has 
been established in Jenner’s country, re-vaccination 
is recommended to all except young children with 
good primary vaccination-marks, or persons who 
have undoubtedly been already successfully re- 
vaccinated in adult life. Edward Cox Seaton. 

VAGINA, Diseases of. — Synon. : Fr. Mala- 
dies du Va^n ; Ger. Krankheiten der Scheide. 

The vagina frequently participates in the morbid 
processes which affect the uterus and other neigh- 
bouring organs. The vaginal affection is then a 
matter of minor importance, and may not call for 
special recognition. But this canal is often the 
seat of independent diseases, the more important 
of which will now be considered. 

I. Atresia. — Imperforate vagina is met with as 
a congenital or acquired malformation. Congenital 
atresia may occur alone ; or it may be complicated 
with absence, imperfect development, or closure of 
the orifice of the uterus. Occasionally the vagina 
is bifid, and the atresia affects only one side, in 
which the menstrual fluid of the corresponding horn 
of the uterus may accumulate, producing the con- 
dition described as hamatacol^s lateralis. The 
occlusion may, first, affect the organ in its entire 
length; or, secondly, for a half or third of its 
length, most frequently towards the lower ex- 
tremity ; or, thirdly, it mav be simply membranous, 
as from a too complete hymen. The congenital 
atresia is usually complete, so that the passage 
to and from the uterus is perfectly occluded. 
Acquired or accidental atresia^ on the other hand, 
may present any degree of constriction, from a 
slight and partial narrowing of the canal up to its 
total obliteration. We find it resulting, first, from 
sloughing after labour, when it is frequently com- 
plicated with vesical or rectal fistulae ; secondly, 
from sloup^hing after fever; thirdly, from chronic 
inflammations and ulcerations ; fourthly, from re- 
peated applications of caustics. 

Symptoms and Diagnosis.— There are three 
stages at which atresia of the vagina may betray 
itself by symptoms. First, after puberty has set in, 
the patient has the usual indications that ovulation 
is taking place, but she suffers from amenorrkcea. 
The uterine haemorrhage is taking place ; but the 
extravasated blood is detained above the seat of 
the occlusion, and does not appear externally. 
Secondly, in some women dyspareunia (impos- 
sibility of copulation) after marriage leads to the 
examination which discovers the obstruction. 
Thirdly, in the acquired variety the difficulty is 
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aften only discovered in consequence of the cfystoda 
that results from the resistance offered to the ad> 
vance of the foetal head by the constriction of the 
canal. The physical examination may di^ver, 
£rst, on abdominal palpation, a swelling in the 
hypogastric or inguinal region, due to the accumula- 
tion of menstrual fluid in the upper parts of the 
sexual canals. Secondly, on va^nal exploration 
bein^ attempted, either the finger is soon arrested 
within the labia, or a bulging, fluctuating pouch is 
felt. Thirdly, we then examine per rectum or per 
vestcam with sound or finger, or through these 
cavities simultaneously, combining the exploration 
by means of the fingers of one hand through the 
available openings in the pelvic floor, with pressure 
and palpation with the other hand above the pelvic 
brim. The exact seat and extent of the occlusion 
can thus be detected, and at the same time an 
estimate can be formed of the amount of accumula- 
tion that may have taken place above it. 

Prognosis — (i) Where the obstructing mem- 
brane is thin. It may giVe way at a menstrual 
period, or undergo a gangrenous process (2) The 
sac formed by the dilated uterine or Fallopian 
cavities may burst, and pour its contents into the 
peritoneal cavity (3) In a considerable propor- 
tion of cases early menopause comes on, and lessens 
the risk (4) Patients who suffer from atresia 
vaginae, even when they have been relieved by 
operative measures, are said to show a tendency to 
die of consumption. 

Treatment — In view of the dangers associated 
with the accumulation of menstrual fluid m the 
genital canals, the indication usually becomes very 
clear for its evacuation by perforating the obstruct- 
ing tissues But this operation has often been fol- 
lowed by disastrous results Not to speak of the 
risks of wounding the bladder or rectum, or of 
setting up pelvic cellulitis, in cases where there is 
total absence of the vagina, and a canal needs to be 
tunnelled to the uterus, emptying of a haemato- 
metra and hsematocolpos has been followed by 
death, sometimes from septicaemia, sometimes from 
bursting of the sac above when pressure is made on 
It , or dangerous inflammation has been set up m the 
pelvic organs Care must be taken never to empty 
the sac by pressure from above, but by washing it 
out with a warm antiseptic Buid through an open- 
ing, which must be made under antiseptic precau- 
tions. Where the atresia has been extensive, there 
IS a strong tendency to its repeated closure. This 
must be averted by making the patient wear a 
glass or vulcanite tube filled with cotton wadding 
soaked in carbolised oil, through which the utenne 
“Cavity can be occasionally washed out until it has 
collapsed. This must be worn for some months, 
until the vaginal canal has fully cicatnsed around it. 

2. Dfsplaoements — When the pennseum has 
become relaxed or lacerated, hernia of the pelvic 
contents is apt to occur to a greater or less extent 
The descent of the uterus m such cases has com- 
monly been regarded as their most important 
feature, and they have generally been described as 
prolapsus uteri. When the protrusion or hernia- 
tion, however, is completet the walls of the hernial 
sac are formed chiefly by the walls of the vagina, 
and we get the most extensive displacement, or 
inversion^ of the vagina. '|he symptoms and treat- 
ment of this inversion belong to the histoi^ of 
titerine displacements. But we may have disp&ce- 
xnent of one or other of the vaginal walls as an 


independent mischief, or as the most prominent 
disturbance, in a case where the retentive power 
of the pelvic floor is impaired. If the anterior 
wall of the vagina descend, it cames with it the 
back wall of the bladder — cystoecle. If the pos- 
tenor vaginal wall descend, it brings with it the 
antenor wall of the xtc\xxci---rectocele> 

Treatment. — The treatment of these conditions 
is either palliative or radical. The palliative treat- 
ment is effected by the use of astnngent injections, 
and the apphcation of vaginal pessanes — such as 
the Hodge pessary with crossbars towards its lower 
end. The radical treatment imphes a plastic 
operation for repair of the relaxed or ruptured 
pennseum, or for producing a contraction in the 
displaced vaginal wall 

3. Foreign Bodies — The vaginal canal is 
sometimes found occupied by foreign bodies. 
Every gynsecologist has met with cases where 
pessanes have been left m for years, until by their 
presence and pressure they began to set up ulcera- 
tive processes in the vaginal walls Intr<^uced at 
first with a useful object, and producing for a time 
a beneficial effect, their presence has sometimes 
been forgotten, until the discharges they excited 
have recalled attention to them. But bodies of 
quite another kmd are sometimes met with, usually 
introduced by patients with onanistic propensities. 
Corks, pieces of wood, pomade-pots, fir-tops, dram- 
glasses, &c., have been met with m such cases. 
Portions of glass specula and of glass synnges have 
sometimes broken off in the hands of practitioners 
or patients Ascarides and other parasites seem 
occasionally to make their way from the anus into 
the vagina 

Some of these foreign bodies are very easy of 
removal Others are a source of great difficulty — 
those more especially which have become embedded 
to some extent in the vagmal walls. Thus it may 
become necessary to anaesthetise the patient, to lay 
hold of the foreign body with a polypus-forceps or 
vulsellum, and to detach it with the Mgers or with 
a knife from the tissues that have granulated round 
It, before it can be withdrawn. 

4. Inflammation —Synon. ColpUu\ Vagu 
nttis — Apart from gonorrhoeal inflammation of Ae 
V£^na, we may have colpitis of a non-specific cha- 
racter, either as a primary disease, originating m 
Itself, or spreading to it from the neighbourmg 
structures The causes of inflammation commencing 
m the vagina arc found m chills (puerperal or 
menstrual) , injuries (as from rude use of obstetnc 
and gynaecological instruments) ; prolonged presence 
of pessanes ; excessive coition ; imtants (as m cases 
where mtrate of silver appUed to the cervix has 
acted on the vagmal mucosa); neoplasms; and 
some of the fevers. In elderly women we meet 
with a colpitis semlts or vetmarum (Ri^), the 
cause of which is not easily traceable, m wni^ the 
mucous membrane, especially of the upper {lart of 
the vaginal tube, she^ its epthelial covering in 
patches, becomes studded here and ttfte with 
papillary granulations, and shows a toiaeiicy to 
cicatncial contractions. In other women the colpitis 
in its acute forms is found as a calaindt the 
mucosa, attended by swelUng, rapid detywnation 
of epithelial cells, and exudation of a wtaKm fluhV 
which, mixed with the granular Qel||| pit^ucet a 
milky discharge. In thechronic foanam diaidiaicge 
becomes more creamy or potent la tihe exudatuMi 
is less copous, and there b mhre exfolintioik .ef 
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degenerated and often unripe epithelial cells; and 
then the surface is often thickly strewn with red 
papillae, over which the epithelium is almost de« 
stroyed. TTie symptoms arc local discomfort, and 
leucorrhceal discharges of various kinds; and the 
diagnosis is made by examination of the discharge, 
and exposure of the affected surface by means of 
the speculum. 

Treatment.-— The treatment in the acute st^e 
is directed to keeping the part at rest, and using 
sedative injections. In the chronic forms the use 
of the injection or douche must be steadily perse- 
vered in. The canal must be washed out with a 
stream of hot water, in the last pint of which alum 
or some other astringent has been dissolved. 
Where an acute process is likely to become chronic, 
or in the chronic forms attended by granulations 
on the surface, it is well to apply with a mop 
or brush a solution of nitrate of silver containing 
half a drachm to the ounce. Frequently the use of 
pessaries of oxide of zinc, bismuth, or iodide of lead 
proves useful in cases where patients have difficulty 
in using the syringe or douche. In colpitis 
senilisy the distress which the patient feels from the 
irritating discharge is best relieved, and the un- 
healthy surface is most speedily brought to heal, by 
the application of bismuth- powder, through a spe- 
culum or other tube, to the mucous membrane, after 
washing or wiping away the secretion j or an 
injection of boric acid with cocaine may be 
u^. 

5. Injuries. — It is principally in connection with 
lal^ur that the vaginal walls are liable to be injured. 
Not only in operative cases where the walls may 
get bruised and tom, or in tedious labours where the 
walls are so long compressed that they may after- 
wards slough and become the seat of fistulse, but 
even in ordinary cases, the vaginal mucous membrane 
is almost always fissured, or torn more or less deeply, 
at its lower extremity. These lacerations are mainly 
important because of their liability to become the 
channels through which septic matters are absorbed 
in the puerperal patient. In every case where there 
is a chance of infection, the canal should be syringed 
with a solution of creolin, or perchloride of mercury, 
or carbolic acid ; and it is a further safe precaution 
to keep the raw surface dusted with a powder of 
several grains of starch combined with one grain of 
salicylic acid, or with iodoform and bismuth. 

6. Neoplasms. — Fibromata affect most fre- 
quently the anterior wall of the vagina. They may 
be either sessile or pedunculated. They do not 
give rise to much distress, except from their pressure 
on the bladder, or from their protruding through 
the vulva. Extirpation affords the only cure, and 
in earring out the operation care has to be taken 
to avoid injuring the bladder or urethra when they 
are seated anteriorly, and the rectum when thw 
spring from the posterior wall. Sarcomata^ round- 
celled or spindle-celled, have been in some few 
cases found springing from the vaginal walls. They 
have sometimes bwn described as growing from the 
subinucous tissue ; and the writer has seen them in 
two instances develop from the submucous tissue of 
the back wall. In other cases the growths arose 
from the mucous membrane. Early extirpation is 
indicated. These growths tend to recur. CartU 
ncma, more markedly even than the other neoplasms, 
is oftener a secondary than a primary affection in 
the vaginal walls. It may, however, originate in 
the vagina itself, running a course at least as rapid 


as in the uterus, and usually leading early to in- 
filtration of the inguinal glands* It only admits of 
palliative treatment. Cystomataf like the simple 
solid tumours, are most frequent on the anterior 
wall, and arise in many cases from accumulation of 
fluid in portions of the duct of Gaertner that have 
remained unobliterated. The contents are usually 
pale, and, where they have attained the size of a 
walnut, watety. In the smaller cysts the contents 
are more viscid. Some seem to result from cavities 
into which blood has been extravasated, and then 
the contents are brownish. Th^ must be freely 
evacuated, and iodine or nitrate of silver applied to 
their lining membrane j otherwise they are apt to 
refill. 

7. Vaginismus. — Under this designation has 
been described an affection of the vaginal orifice 
which is not infrequent among recently married 
women, and which utterly unfits the subjects of it 
for enduring coition. In some of them the hymen 
is unruptured, and there are excoriations at its base, 
towards the navicular fossa. More frequently the 
hymen has been infringed, but the lacerations 
have not healed, or fissures have formed at the roots 
of the hymeneal flaps, and a chronic inflammation 
is set up in the tissues, which renders them exqui- 
sitely sensitive. In such a condition any touch, 
even of the finger, causes intense pain, and when 
an attempt is made to pass through the orifice, the 
constrictor vaginse and the lower fibres of the 
levator ani are thrown into a tenesmic state, which 
prolongs the suffering. The leading svmiptom is 
the distressing dyspareunia ; and the diagnosis is 
made by the touch of the finger, supplemented by 
inspection. An examination can often be effected 
only when the patient is placed under an anaesthetic. 

Treatment. — Treatment of a palliative kind 
may be attempted, making the patient use sitz- 
baths and apply emollients and sedatives. But it 
is far more satisfactory to have recourse to radical 
measures. The patient being under the influence 
of chloroform, the fragments of the hymen should 
be pared or clipped off. An incision should be 
made on each side of the vaginal opening towards 
its posterior aspect, running in a direction outwards 
and backwards, and passing through the whole 
thickness of the mucous membrane and some portion 
of the thickness of fhe constrictor muscle. The 
points of four fingers of the hand, gathered together 
and well greased, should then be p^sed through 
the dilated opening, so as fully to distend it, and 
produce complete relaxation of the sphincter. With 
due care the bleeding is trifling ; the wound heals 
kindly ; and undue contraction is prevented by 
making the patient wear for half an hour or longer, 
twice a day, a thick vicinal bougie. For a time 
the introduction of the bougie is resented, but the 
pain passes off when it is kept in position ; and 
after a few days its passage ceases to be painful. 
This operation can be carried out with a very con- 
fident expectation that the dyspareunia will dis- 
appear ; and if no other complication be present, 
the probability is that conception will ensue. 

Alexander Russell Simpson, 

VALENCIA, on the East Coast of Spain. — 
A dry, variable, iftild, winter climate ; and impor- 
tant sea-bathing station. Mean winter temperature, 
57® F. Prevailing winds E. (moist), W, and S.W. 
(rough).. See Climate, Treatment of Disease 
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VAL8, In Ard^ohe, France. — Alkaline 
waters. See Mineral Waters. 

VARICELLA (dim. of Variola ). — A synonym for 
chicken-pox. See Chicken-Pox. 

VARICOCELE {vanx^^. dilated vein ; and 
a tumour) — Synon. : Fr Vartcocile ; Ger, Kramp- 
faderbruch. 

Definition. — A dilated, elongated, and tor- 
tuous condition of the veins of the spermatic cord, 
due either to increased pressure within the vessels, 
or to diminished resistance in the walls of the vessels 
and the surrounding structures, or to overgrowth of 
Wolffian veins 

Pathology — The testicle, probably, like other 
glands, receives supplies of blo^ varying with its 
activity , and the veins are numerous and tortuous, 
freely anastomose, are liable to intermittent com- 
pression in their passage through the inguinal canal 
from muscular contraction, and terminate on each 
side in a single vein, which, like the companion 
artery, is remarkable for its great length and small 
size These conditions are favourable to the pro- 
duction of dilatation and varicosity. Diminished 
resistance in the walls of the vessels and surround- 
ing structures is, however, probably the chief cause. 
Varicocele is so much more frequent in the left than 
in the right spermatic cord, and when present m 
both is so much larger in the left, that the mfenor 
muscular development of the left side of the body 
from predominant use of the nght is very possibly a 
predisposing cause The termination of the left 
spermatic vein at right angles in the renal vein, as 
compared with the termmaaon of the right vein at 
an acute angle in the inferior vena cava, and the 
relation of the left vein to the sigmoid flexure, have 
been suggested as possible exciting causes ; but their 
influence, if any, must be slight The epididymis 
and organ of Girald^s are developed from a highly 
vascular organ, the Wolffian body It is probable 
that vancocele is sometimes dependent upon the 
non -disappearance and overgrowth of persistent 
Wolffian veins Not infrequently the veins of the 
spermatic cord become varicose where they he m 
the inguinal canal {inguinal vancoccle) In the 
absence of a scrotal varicocele the tumour caused 
by the dilated veins is easily mistaken for an incom- 
plete inguinal hernia 

Symptoms.— Varicocele is generally painless, 
but is sometimes associated with neuralgia or 
hypersesthesia of testicle The subjects of it 
sometimes complain of a feeling of weight or un- 
easiness in the part after standing or prolonged 
exercise ; and in extreme cases, when the scrotum 
is very much relaxed, labouring men have found it 
a mechanical hindrance in meir work. In the 
tropics a varicocele is nearly always pamful, and 
the pain is f^ravated by the fatigue of marching. 
The testicle is m many cases normal, but is some- 
times soft and even atrophied, but these conditions 
of the testicle are probably the result of other 
causes, and not of the vancocele In such cases 
the patient is generally very hypochondriacal. An 
inguinal vaneocele may cause pain, appears when 
the patient stands up, disappears wnen he lies 
down, and has an impulse in coughing. But a 
scrotal vancocele is often pcfsent, and sometimes the 
dilated veins can be felt when the cord is pulled down. 

DiAONOSis^^The diagnosis of scrotal varicocele 
is easy. The veins can be readily felt, and have 
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been aptly compared to a bag filled with worms. The 
position of the varicocele is usually above and be- 
mnd the testicle ; but it may vary and the tumour 
he below the testis, under which circumstance it is 
apt to be overlooked, Vancocele may complicate 
inguinal hernia and hydrocele. 

Treatment. — In slight cases of varicocele no 
treatment is required. The use of a light truss, with 
pressure sufficient to take off the weight of the 
supenncumbent column of blood from the spermatic 
veins, without interfenng with the current of blood 
through the spermatic artery, has been recom- 
mended with advantage A well-fitting suspensory 
bandage, cold bathing, avoidance of constipation, 
and tomes, will suffice for most cases ; but if opera- 
tive interference be requisite, the wnter (C. B. L ) has 
found excision of the veins most satisfactory. The 
bundles of veins should be transfixed, and tied so as 
to avoid sbpping of the ligature. The latter may ^ 
consist of silk or catgut It is safest to dram the 
loose tissues of the scrotum for the first twenty-four 
hours. Subcutaneous hgature and division of the 
veins have been recommended ; but the result is 
always uncertain, and sometimes unsuccessfuL The 
treatment of inguinal vancocele consists m opening 
the inguinal canal, after which the veins can be 
isolated, transfixed, and tied, and the canal closed 
again. Jeremiah McCarthy. 

C. B Lockwood. 

‘VARICOSE* GLANDS. Filariasis, 

P- 545 

VARICOSE VEINS.— Veins, Diseases of; 
and Varicocele 

VARIOLA {vanuSf spotted), — ^A synonym for 
small-pox. See Small-Pox, 

\/M{\OLO\D ivanolay small-pox; and clSor, 
form) — This term has b^n applied to a mild form 
of variola, the disease being modified by previous 
vaccmation or inoculation. See Small-Pox 

VEGETATIONS. — In modern patholo^ this 
term is generally applied to growths and deposits 
connected with the valves of the heart {see HEART, 
Inflammation of) The name is also given to 
excessive granulations on wounds, and to warty 
growths in any situation. 

VEINS, Diseases of.— Sykon Fr. Maladies 
des Vetnes ; Ger Krankheiten der Adem. 

The diseases of veins will be described m the 
follovang order; (l) Inflammation; (2) Varix; 
(3) Hypertrophy; (4) Atrophy; (5) Diners- 
tions ; (6) Phlebohths , (7) Wounds ; (8) Aur in 
Veins; (9) Parasites; and (10) New-Growths. 
Neither thrombosis nor pyaemia, except m so fiur 
as they affect the vessel-wails, wiU be discussed 
here. See Pyaemia; Thrombosis; and Vei»e» 
Entrance of Air mto. 

I Inflammation —S ynon. ; PUelilB; Fr. 
PhUbitei Ger. Vmenentzundung. 

Definition. — I nflammation of the coats of a 
vein. 

Classification.— C ases of pht^^ida way be 
classified . (i) according to the of th# 

inflammation— acute, subacute, or monlc; (a) 
according to the mnH dl the , liit^ysitnarioci-^ 
whether the formation of new dsfue' fplasttc} ^ 
suppuration (suppurative); (S) Sb^xbordiiig In the 
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layer of the venous wall prinuxrily or chUJly 
affected— tndO’, meso-, and exo-, to which may 
added as closely associated peri-phlebitis ; or (4) 
according to the cause of the phleoitis, e.g. septic. 
Practically, however, we may discuss the subject 
under two heads, namely, endophkbitis and peri^ 
Phlebitis. 

Etiology, — The following are more or less 
well-established causes of phlebitis : — 

Mechanical injury, — This frequently, but not 
necessarily, leads to the formation of a thrombus — 
a further source of mechanical irritation. A wound 
of a vein is generally lost sight of in the injury of 
surrounding parts ; but the d^egree of inflammation 
resulting in the vein-wall, like that in the wound 
at large, will depend upon whether the injury is or 
is not accompanied by infection with pyc^enic 
organisms, or whether these subsequently gain 
access to the injured spot. The effect of chronic 
strain is shown in the thickening and sclerosis of 
the wall of a varicose vein. 

The formation of a thrombus. — For the causes of 
this see Thrombosis. Here it will suffice to say 
that a certain unknown degree of alteration, by 
injury or disease, of the endothelial layer of a vein 
will induce the formation of a clot, and that this is 
favoured by slowness of the circulation and by some 
blood-states. The clot is an irritant, slight or in- 
tense. When the thrombus quickly clears up, and 
the vein becomes patent, we may presume that the 
changes in the vein-wall have been but slight; 
when the thrombus is the seat of infective softening, 
the wall of the vein may suppurate or necrose. 
Between these two extremes come the changes 
accompanying the ‘organisation of a clot,’ and the 
conversion of it and the vein-wall into a mass of 
fibrous tissue. 

The existence of an inflammation in the tissues 
through which the vein passes,— a peri- 
phlebitis exists, whether acute or chronic, it tends 
to spread to the wall of the vein, involving first the 
adventitia, and extending inwards until, perhaps, 
sufficient change of the intima is produced to cause 
thrombosis. The intensity of the phlebitis varies 
with that of the surrounding inflammation, but it 
does not follow that a venous wall exposed in an 
abscess will become the seat of abscess, nor even 
that it will be thrombosed, for the vein is not one 
with the tissue in which it lies. Still, it is not 
difficult for organisms in tissues round about a vein 
to invade the wall of the vein, to excite in it a 
process similar to that going on around it, and to 
penetrate to any thrombus which may form within 
It, causing it to undergo infective softening. In 
organs and parts which are the seats of sclerosis 
the veins undergo fibroid thickening, and con- 
traction of their lumina. Gummatous and tuber- 
cular infiltrations of veins passing through parts 
which are the seats of late syphilitic or tubercular 
lesions occur ; and softening of a tubercular lesion 
of a vein-wall may lead to discharge of the contents 
of the focus into the circulation, and to a more or 
less widespread outbreak of tuberculosis. 

But syphilis tuberculosis may affect the walls of 
veins directly, giving rise to small gummata and 
discrete tubercles in the walls. The former lead 
to changes similar to those in syphilitic arteritis. 
Either syphilitic or tubercular inflammation may 
lead to sderosis of the wall with contraction of the 
lumen, and, vci^ likely, thrombosis. 

A hyperplastic phlebitis is described, correspond- 


ing to endarteritis obliterans, but it is even less 
common, and the subendothelial thickenings are 
much less marked. The cause is unknown. 

There is no d priori reason why acute inflamma- 
tion excited by the presence of organisms should 
not start in the external and middle coats of veins, 
which are vascular ; but there seems to be no 
pathological evidence of its occurrence. On the 
other hand, it seems probable that blood-borne 
germs do settle in the intima of veins in acute 
necrosis and in p3r{emia, and induce such changes 
as lead to thrombosis. Again, if the changes in 
acute rheumatism in the non- vascular cardiac 
valves are not always due to organisms settling 
upon them, but are caused by some irritant in the 
blood, the vessels may be similarly affected ; there 
is, however, nothing but theory to support this 
view. The recurrent phlebitis to which the gouty 
are liable may possibly own a pathology of this 
kind. 

To sum up: the great causes of phlebitis are 
injury, the irritation of a thrombus, and infection 
from surrounding tissues. The settlement of germs 
in the endothelium from the blood seems probable. 

Morbid Anatomy and Histology. — When a 
thrombus forms, contraction of the vessel-wall and 
uniform reddish staining of the intima occur, 
exactly corresponding to the clot. The inner wall 
presents longitudinal folds, easily obliterated by 
distension. More or less injection of the vasa 
vasorum, more or less fluid and cellular infiltration, 
and consequent swelling and softening of the vein- 
wall, ensue, in proportion as the clot is more or less 
irritant. If the clot soon disappears, return to the 
normal is easy. If the clot organises, contraction 
of the vein upon the clot goes on ; the clot is freely 
infiltrated by leucocytes from the vasa vasorum, 
and proportionately decolourised ; new vessels form ; 
fibrous tissue develops ; and wall and clot are con- 
verted into a cord of connective tissue, in which 
the structure of the vein may for a long time remain 
more or less distinct. If the clot undergoes infec- 
tive softening or putrefaction, the swelling and 
softening of the wall reach their greatest height ; 
haemorrhagic points and small collections of pus 
may be visible to the naked eye ; under the micro- 
scope the wall is densely infiltrated with white and 
red corpuscles ; and, finally, loss of fine structure 
and imperfect staining may indicate death of the 
part. The thrombus which has undergone infective 
softening may thus give rise to an abscess about the 
vein, and may burst through the venous wall — the 
most favourable termination ; for it may ward off 
rupture of the central end of the clot into the cir- 
culation, and consequent septic embolism. These 
changes are well seen in cases of pyaemia, and in 
thrombosed veins starting from septic ulcers or 
wounds. 

Exactly the same state of matters may be pro- 
duced by a septic inflammation extending nom 
without to the venous wall, and leading to throm- 
bosis and infective softening of the thrombus, e.p;. 
in thrombosis of the petrosal and lateral sinuses in 
middle-ear disease. 

Symptoms. — Thrombosis of a vein — generally 
of the leg— is usually spoken of as ‘phlebitis.* 
The patient complains of pain in the part, either 
dull aching or sharp shooting ; and on examination 
one feels a firm rounded cord, if the affected vein 
is superficial. The part is somewhat tender, there 
ii usually slight oedema around the cord, and the 



VEINS, DISEASES OF 1831 


skin over it may be slightly or markedly reddened ; 
these symptoms being due, apparently, to throm- 
bosis causing a phlebitis and pmphlebitis. Some, 
however, believe that these symptoms may arise 
from phlebitis without thrombosis, an inflammation 
spreading outwards from the wall of the vein. In 
the case of deep veins of no great size there may 
be no symptoms at all to indicate the occurrence of 
Simple thrombosis, and it is evident from what we 
see in superficial veins that thrombi may cause very 
little irritation When the vein thrombosed is a 
main one, more or less widespread oedema results, 
but this is a symptom of thrombosis, not of phle- 
bitis 

When the thrombus undergoes infective soften- 
ing, the vein-wall and the tissues for some distance 
round about it become the seat of an intense in- 
flammation, the signs of which are obvious in the 
case of superficial veins ; and m deep veins, like 
the jugular, fulness and tenderness along its course 
may be discovered On the other hand, nothing 
used to be commoner than the occurrence of 
pyaemia, without any symptoms to guide the sur- 
geon to the vein which was occupied by the break- 
ing-down clot, unless a characteristic oedema was 
present 

No fresh symptoms accompany the spread of in- 
flammation to the wall of a vein passing through a 
focus of inflammation, unless, again, thrombosis of 
it occurs and induces oedema. 

Formerly, when almost all wounds suppurated, 
the thrombi which formed in veins, cut across in 
operations, were frequently infected with pyogenic 
and septic organisms, and the veins of bones which 
did not collapse on section were more liable than 
those of soft parts to infection The result of the 
infection was sometimes a continued thrombosis of 
the vein, with infective softening of the clot, and 
thus arose a progressive phlebitis and a progressive 
inflammation of the tissues about the inflamed vein 
which, perhaps, ended in abscess On the other 
hand, a very similar clmical result was produced 
bv a septic inflammation of the lymphatics around 
the vein, leading to abscess in their •course and, 
perhaps, to phlebitis by extension, and thrombosis 
with infective softening These two conditions, 
forerunners of pyaemia, went by the name of suppu- 
rative phlebittSf and ranked high among the septic 
diseases of wounds 

Prognosis. — In a simple phlebitis, not connected 
with a septic wound or an inflamed mucous mem- 
brane, the prognosis is good, as regards life. 
Serious embolism is the danger, but with ordinary 
care the probability is that the clot will completely 
disappear, and the vein become again pervious, or 
that It will become organised, arid the vessels of 
the new connective tissue will establish a more or 
less complete communication between the parts 
above and below the obstruction. Thus oedema 
will be more or less completely removed. In in- 
fective phlebitis and thrombosis the prognosis is 
almost as serious as m former days. 

Treatment.— In all forms of phlebitis we must 
ensure absolute rest by confining the patient to bed, 
and by fixing the whole limb between sand-bags, or 
by means of splints. This is essenual to procure 
diminution of pain, and to lessen the chance of 
breaking off a fragment of the clot, whereby &tal 
embolism might ^ caused. Glycerine and bella- 
donna smear^ on the part, and hot fomentations 
or linseed poultices, are by for the most agreeable 


and soothing application. When abscesses fmm, 
they should be incised and dressed with fomeiUatkms 
wrung out of hot perchlonde-of-mercoiy lotioh 
(1 : 2000). Any oedema or general thickening that 
may remain must be combated by Martin’s elastic 
bandages and regular massage, after all danger of 
embolism is over Medicines, except those given 
to support the patient’s streng^, such as an^tma 
bark, ammoma and the hke, are not indicated. 
Opium IS given only to allay pain, and the less the 
drug IS used for that purpose the better The treat- 
ment of infective thrombosis and phlebitis is to be 
conducted at first on the same pnnoples; the' 
further treatment is discussed under Pyemia. See 
PYi^MiA, and Thrombosis. 

2 Varicose Veins —Synon i Varix; Phleb- 
ectasisj Fr. Varue\ Ger Krampfader, 

Definition — Veins which are dilated out of 
proportion to the quantity of blood which should 
pass through them , wherefore the current in them 
IS slowed. 

i^^TIOLOGY. — It IS conceivable (x) that the wall of 
a vein may yield under normal intravenous pressure ; 
(2) that it may be dilated by increased intravenous> 
pressure ; or (3) that it may be dragged open The 
last cause is probably at work when dilated veins are 
found traversing cicatricial tissue — e g m an organ- 
ising thrombus — but it is of little importance as com- 
pared with the others mentioned 

(i) Although vancose veins are not inhented, the 
tendency to rtiem appears to be hereditary The 
walls or any given vein vary markedly in strength 
in diflerent individuals, and at different spots in the 
same individual Sabouroff has demonstrated these 
vanations in strength and thickness of wall for the 
saphenous system. Weakness of venous walls may 
probably be acquired. Although we have no very 
certain Icnowle^e about it, it is probable that from 
impaired circulation in a part malnutntion and de- 
generation of the walls of the veins in it will result, 
and that this degeneration will chiefly affect the con- 
tractile element, the loss of which is not compen- 
sated by increase in the inelastic, non-contractile 
fibrous element Again, small vancose veins are 
common on mucosse which are the seats of chrome 
catarrh, but their aetiolc^ is complex. It is well 
known that under conditions of fatigue and exposure 
to heat, especially in air containmg much moisture, 
the superficial veins dilate and form prominent 
objects on the surface ; also, that m some persons 
this effect of * relaxing’ conditions is felt much 
sooner than in others. Thus a temporary weakness 
of the venous walls 1$ produced ; and if the condi- 
tions of life bnng about this effect frequently, nmnial 
intravenous pressure may lead to permanent dila- 
tation of veins — those which are weakest con- 
gemtally or owing to degeneration of muscle yidLd- 
mg first. 

The * normal mtravenous pressure ’ is the sum of 
or difference between the driving force of the heart, 
the aspirating force of the thorax, and gravity. Thtait 
may coincide m their action, or grainy oppose 
the other two, and does so espe^iy in the lower 
limbs and lower parts of the trunk, wheto thh veins 
are thicker- Wcalled in proportion to the strain which 
they have to bear. The effect of gravity on a vein- 
wall IS proportionate to the height oC the column ci 
blood m the vein, and is ther^oie grei:to in the 
lower limbs of tall than of short ped^ ; its effect Is 
constant as long as the height of the cduimi Mood 
m the vein and the lumen of the vel» atennalteiwt 
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The element of iim$ is a most important one in con- 
sidering the dilating action of the normal pressure. 
No tissue in the body is able to bear, continuously or 
repeatedly, for long periods the maximum strain 
which it is capable of bearing without at once yield- 
ing. The more perfectly contractile, the more per- 
fectly elastic it is, the longer will it withstand such 
trials ; but, sooner or later, it will fail to recover 
perfectly— that is, permanent dilatation will begin. 
The veins are neither highly muscular nor elastic, 
yet they may recover from considerable and repeated 
dilatation, lasting even for months, as we see fre- 
quently in childbearing women. 

The withdrawal of support which is usual may lead 
to dilatation of veins under normal pressure ; thus a 
lax sphincter may encourage the development of piles. 

(2) That heart- and lung-disease may cause accu- 
mulation of blood in the veins, and that these, espe- 
cially the abdominal veins, dilate to accommodate 
it is certain ; but such general obstructions to the 
venous return are not causes of varix. There seems 
some reason to doubt the correctness of the view, 
held by many, that cirrhosis of the liver is a direct 
cause of piles. When a main venous trunk becomes 
thrombo^ or is compressed by the gravid uterus, 
full rectum, aneurysm, tumour, &c. , dilatation of its 
tributaries and oedema may result ; or a collateral 
circulation may open up through neighbouring veins, 
the walls of which may simply hypertrophy ; or 
certain veins may become varicose. As Sabouroff 
says, the vein behaves in response tc increased 
pressure like the bladder or heart : at first the 
muscle-cells hypertrophy, and then, if new vasa 
vasorum are develops and fuller nourishment is 
granted, the adventitia increases in strength ; but if 
nourishment fails, the vein atrophies and dilates 
progressively. In aneurysmal varix and varicose 
aneuprsm intravenous pressure approximates to 
arterial ; the veins dilate and thicken greatly. It is 
believed by many that frequent and powerful muscu- 
lar contractions, and the accompanying gi^at afflux 
of blood to the muscles, lead to the throwing into the 
veins of quantities of blood larger than they can 
accommodate, and thus to their permanent dilata- 
tion. Even the effect of long standing on the leg- 
veins has been explained thus, the calf-muscles 
being specially active; this, at least, seems very 
doubtful. Walking, short of excessive fiaitigue, pro- 
bably promotes the nourishment of all tissues in the 
1^ ; l^t when it and such exercises as cycling are 
carried to excess— that is, to great fatigue— they may, 
perhaps, lead to dilatation of veins. 

Anatomical Characters. — The principal 
seats of varix are the lower extremities ; the trunk, 
when collateral circulation is set up as the result of 
blocking of the venous trunks; the rectum {su 
H.<<emorrhoids) ; the spermatic plexus {see Vari- 
cocele) ; and the ovarian veins. But almost all 
veins have occasionally been found varicose— large 
and small, deep and superficial, a single vein or 
venule, or almost all in the body. 

The following changes occur in the development 
of a varicose vein : — 

{a) Simple dilatation of a vein occurs when un- 
usual strain is thrown on its walls. 

(d) If the strain endures, and increased blood- 
supply be sent to the vein-wall, hypertrophy of the 
muscle-cells in the middle coat, and hyperplasia of 
the connive tissue in all the coats, ensu^. So 
fiurtbeyeiii is merely hypertrophied in proportion 
to the demands made upon it. 


(c) Should the excessive strain continue, the 
vessel yields in all directions, becoming wider and 
longer, but not r^larly ; thus it becomes tortuous 
and irregular in its outline and calibre. Its wall is 
abnormally thick at some spots, very thin at others, 
especially in the neighbourhood of valves and 
towards the free surface. 

The valves, too, become hypertrophied, and for 
a time perform their function ; but by-and-by they 
fail to span the widening stream, and waste to 
fibrous cords. In the sac-like or spindle-shaped 
dilatations behind the valves the blood frequently 
coagulates, and the thrombus may remain small and 
parietal, occasionally calcifying (pblebolith), or may 
grow and become obstructive. 

(d) A sac-like dilatation of the vein, as it ap- 
proaches the surface, may by its pressure cause 
thinning of the superficial tissues; and these, 
together with its own walls, may finally rupture. 

(e) The tissues round a varicose vein may appear 
normal ; they are frequently slightly oedematous, or 
hard and fibroid ; and perhaps there is evidence of 
shrinking of the new fibrous tissue. In this dense 
tissue the veins seem to lie in definite channels. 
The explanation is that the circulation is slow in 
proportion to the dilatation of the veins, and the 
tissues are under-nourished, yet are kept soaked in a 
transudate of poor quality, which leads to thicken- 
ing of the connective tissue. Such tissues offer little 
resistance to the causes— especially infective — of 
inflammation. Thus spontaneously, or as the result 
of injury or of rupture of a vein, ulcers develop 
which show little tendency to heal. See Ulcer 
AND Ulceration. 

Symptoms. — It is not until veins are seen or felt 
to be varicose that the disease can be known to 
exist. When first seen a small part of a superficial 
vein, usually about the calf or ankle, looks slightly 
bluer and larger than usual. This may dis- 
appear for some time — only, however, to recur ; 
and by-and-by the condition will become permanent, 
and may spread to other veins. There may be no 
pain with very large veins ; but patches of very 
small varices are often very painful — probably from 
pressure on nerve-endings. 

A limb may be somewhat swollen, and pit on 
pressure ; or it may be hard from fibroid thickening. 
Here and there venous saccules may cause localised 
soft prominences. Signs of old or present inflam- 
mation are common ; and ulcers often form in con- 
nection with varicose veins. 

When a varicose vein bursts, haemorrhage is 
likely to be excessive, more blood pouring from the 
upper than from the lower end of the vessel, the 
valves between the rupture and the heart being in- 
competent. 

Diagnosis. — Varicose veins, as usually found, are 
unmistakable in their appearance. A saccular dila- 
tation of the internal saphenous vein, just below 
Poupart’s ligament, has been mistaken for a femoral 
hernia ; but there is no excuse for the error unless 
the sac be thrombosed, when the diagnosis from 
irreducible hernia may be impossible. 

Prognosis. — The dangers of varicose veins are s 
Dermatitis ; ulceration ; thrombosis ; ohlebitis, 
simple or infectiv^; embolism ; rupture ana haemor- 
rh^e. Much relief can be given by treatment, but 
cure can hardly be spoken of, except in limited 
cases. 

Treatment.— The treatment in any particular 
instance is to remove, if possible, the cause of the 
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veins becoming varicose. The circulation in the 
dilated vessel must be encouraged— by obtaining 
a good cardiac and vascular tone ; by support of the 
vein ; ^nd by particular attention to dietary and 
hygienic rules for some time. The vein is best 
supported by a well-fitting knitted stocking, by an 
elastic stocking, or by Martin’s elastic bandiage. 
To help the venous return, the patient when 
sitting should have the feet raised on another chair, 
and at night should sleep with the lower end of the 
bed slightly raised. Cold-water bathing, followed 
by firm rubbing with a towel upwards towards the 
heart, is useful. Treatment such as this no doubt 
promotes recovery after removal of a definite cause, 
e g gravid uterus 

It IS desirable to operate in most cases in which 
the larger trunks and their main branches are 
affected, yet not so widely but that their removal 
can be effected by operations of reasonable extent. 
Operation is specially desirable (i) when the veins 
give rise to pm and inconvenience ; (2) when 
haemorrhage is imminent ; (3) when ulceration 
threatens or is present , (4) when a patient wishes 
to enter the public services. 

The operation usually practised is that of excising 
long pieces or the whole of the vancose trunks and 
branches, and especially all obvious points ot 
anastomosis, through one long or a senes of shorter 
cuts The wounds almost always heal by first m- 
tention The operation is easily done under eucaine, 
either m the 1 ^ or m the spermatic cord. Em- 
bolism is the danger, but rarely occurs. Other 
veins may dilate sooner or later after the opera- 
tion 

3 Hyper»trophy of Walls,— This takes place 
when extra work is thrown on the walls of the 
vessel, and is accompanied by increased blood - 
supply. See 2. Varicose Veins, p 1831. 

4 Atrophy. — When from any cause a vein, or 
part of a vein, falls into disuse, as after an amputa- 
tion, Its calibre diminishes and its coats atrophy, 
until It finally disappears 

5 Degeneration — D^enerations m veins are 
probably similar to those occurring in artenes ; but 
less is known about them Calcareous plates are 
found at times in the saphenous veins, inmnor vena 
cava, and uterine veins. 

6 Phlebolithe —Phleboliths, or venous calculi, 
tend to form in veins in which circulation is slow, 
as in the veins of the prostate and bladder, and in 
varicose veins anywhere. They commence, no 
doubt, as precipitated fibrin, which becomes infil- 
trated with the less soluble salts of the blood — 
chiefly phosphate of calcium, and in less quantity 
sulphate of calcium and sulphate of potassium. 
Phleboliths are harmless, and require no treat- 
ment. 

7. Wounds, and Process of Healing. — 
Wmptds, — When a healthy superficial vem is 
wounded, dark venous blood flows m a uniform 
stream from the distal end ; in the case of a varicose 
vein the blood flows from both ends, but chiefly 
from the cardiac. At the same time a quantity of 
blood escapes into the subcutaneous areolar tissue 
and around the sheath of the vein. When a deep 
vein IS torn by a broken bone, without breach of 
surface, the part around swells, and becomes dark 
m colour ; the jMrt below swells and its circulation 
is more or less impeded, but it recovers in the great 
majority of cases, even when the extravasation is 
very extensive. 
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Healmg process, — ^When gentle pr^ure is ap- 
plied over the wound after venesection, and the 
limb is kept at rest, union takes place m a few days, 
so that no scar even can be found in the injured 
vein. The coats of a vein contract and retract 
to a slight extent withm the sheath, but still sum- 
ciently to help in the arrest of the hemorrhage and 
the formation of the clot. The extravasated blood 
coagulates, extends through the opening in the vein, 
and projects like a button mto the blood-stream. 
The whole coagulum now contracts ; the part pro- 
jecting into the vein becomes * organised,’ and UiuS 
helps to close the wound. The vessel may not be- 
come obstructed, or, if it does, is soon opened up 
i^ain. Instead of this favourable ending, numerous 
troubles may arise, such as spreading thrombosis 
and phlebitis ; infective softening of the clot ; local 
su^uration ; embolism, simple or infective. 

TREATMENT — Haemorrhs^e from a superficial 
vein IS readily arrested by pressure over the wound 
and elevation of the limb. In the event of per- 
sistent haemorrhage occurring from a deep vein after 
the employment of pressure and elevation, the 
vessel must be cut down upon and ligatured When 
a large vein is pricked, and bleeds, the margins of 
the opening in the vein may be seized with a for- 
ceps, and tied with catgut , a larger opening, even 
in the infenor cava, has several times been closed 
by suture, or by clamp-forceps left on twelve to 
twenty-four hours. 

8. Air In Veins.— 5 k# Veins, Entrance of Air 
into. 

9 Parasites. — The embryos of the Taeniae and 
of the Bilharziai haematobia are occasionally found 
in the blood of the portal vem \ the latter 
are also found in the veins of the bladder. See 
Entozoa 

JO. New-Qrowths. — Tumours are not known 
to originate in connection with veins, but they often 
compress veins or grow into their lumma, and their 
cells are disseminated by the passing current. 
Often these protrusions cause thrombosis, local or 
spreading For an account of venous naevi, see 
Tumours. Angiomata. 

James Cantlie. 

Stanley Boyd. 

VEINS, Entrance of Air Into,— Synon. : 
Fr, Airhimoctonu ; Ger. LufUinirUt tn die 
Fenen, 

The result of the investigations respectmg the en- 
trance of air mto veins may be summed up briefly 
as follows:— 

I. Amount of Air necessary to Cauee 
Death.— This vanes with the size of the animal 
experimented on, and the mode of injection of the 
air. A small animal requires a smaller amount of 
air to cause death than a large one If slowly in- 
jected, enormous ouantiUes may be pumped into the 
veins with impunity ; while a quantiQr sufficient to 
fill the auricle, mjected suddenly, is certeiply £ataL 
Recovery may t^e place after the occ%v|ace of 
very serious symptoms, and on the other hsn 4 ^eil]| 
may occur after an interval of some bourn 0 » 
days. 

3. Causes of the Spontaneous tfitry of 
Air Into a Wounded Veln.--In inlpiMtlon, diet 
diminished pressure within the thomi psuses just 
the same tendency for the blood in veinaat 

the root of the n^ and in tl)e aidlla^im into the 
right auricle, as there is for dte idr tpipter the loogl 
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by the trachea. This aspiratory force rarely extends 
beyond the veins mentioned, and the region in which 
they lie is often called the ‘ dangerous region. ’ If the 
vein be completely divided, its lax walls fall to- 
gether, and thus ofer a valve -like resistance to the 
entrance of air ; but if in any way the opening be 
kept patent, air will rush in at each inspiration. 
The opening may be kept patent by a diseased con- 
dition of the walls of the vein, as when it passes 
through a tumour or is embedd^ in inflammatory 
products; or the surgeon may pull open a half- 
divided vein by traction on the parts he may be re- 
moving ; or the aperture may be circular, as when 
a small piece is cut out of the wall of the vein, or a 
branch is cut off close to the main trunk. The 
external jugular, if divided low in the neck, remains 
open, on account of its connection with the cervical 
fascia. 

The evidence that air can enter the veins of any 
other region and cause serious results is not altogether 
satisfactory, but the accident is believed to have 
caused sudden death during parturition, and to have 
been induced by intra-uterine manipulations, such 
as version in the treatment of placenta prsevia. 

After death the right side of the heart has been 
found distended with a frothy mixture of blood and 
air, and bubbles of air have been found in the pul- 
monary artery even as far as the smaller sub- 
divisions. 

Symptoms. — As the air enters the vein, it gives 
rise to a noise variously described as hissing, 
whistling, or sucking. If the patient be not under 
the influence of an anaesthetic, he cries out that he 
is djdng, or makes use of some expression indicative 
of great distress. He becomes immediately pale 
and faint. There is intense anxiety, and the most 
severe dyspnoea. The dyspnoea is purely cardiac in 
oridn, the air entering the lungs freely, with violent 
and hurried inspirations. The sense of want of 
breath is due to an interruption of the flow of blood 
through the lungs. The pupils are usually widely 
dilated. Although the patient is pale and faint, the 
action of the heart may at first be felt through the 
chest-walls to be violent and irregular, and it is 
said that on auscultation a peculiar churning sound 
may be heard. The pulse rapidly becomes weak. 
Tetanic convulsions have occurred in some cases ; 
in some instances violent coughing has also been 
noted. If a large quantity of air has entered, death 
may be almost instantaneous ; but if a small quantity 
only has been sucked in, the patient may recover, 
occasionally after some hours of distress. In rare 
instances in which death has occurred some days 
after the accident, bronchitis was present, and pos- 
sibly the entrance of air may not have been the real 
cause of death. 

There can be no doubt that death results from 
arrest of the pulmonary circulation, and not from 
paralysis of the heart, for the cardiac action con- 
tinues long after the air has entered. The want of 
blood in the lungs causes the sense of dyspnoea ; 
and, the flow through the lungs having ceased, the 
left side of the heart will become empty, and, no 
blood reaching the brain, faintness, followed quickly 

death, naturally occurs. Supposing the patient 
to recover, the air which may have got into Uie cir- 
culation is absorbed by the blood. 

Treatment. — ^The accidental entmnce of air 
into the veins must be prevented by careful operating. 
If a vein can be seen to be in danger it is advisal^ 
to compress it on the proximal side, and if it it 
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necessa^ to divide it, a double ligature must first 
be applied. In removing a tumour from the ‘ dan- 
gerous region* traction upon it should as frir as 
possible be avoided. 

If the symptoms described should appear, the 
further entry of air into the wounded vein is best 
prevented, as suggested by Treves, by at once filling 
the cavity of the wound with fluid, while an attempt 
may be made to expel the air from the right side of 
the heart by applying forcible compression to the 
front of the chest dunng expiration. The wounded 
vein should then as quickly as possible be secured 
and ligatured. Treatment should further be directed 
to the prevention of syncope by maintaining the 
circulation of blood to the brain. With this object 
the head should be lowered, pressure applied to the 
large arteries of the limbs, and stimulants adminis- 
tered hypodermically and by the rectum. 

Marcus Beck. 

Raymond Johnson. 

VENEREAL DISEASES. — A common term for 
all forms of contagious disease usually contracted 
and transmitted by impure sexual intercourse. 
There are three principal kinds of venereal disease : 
namely, gonorrheeay syphilis y aftd the local venereal 
sore or chancre. See GONORRHCEA ; SYPHILIS ; 
and Venereal Sore. 

VENEREAL SORE. — Synon. : Local, Soft, 
Non-infecting Chancre or Sore ; Fr. Chancre Mou ; 
Ger. Weicher Schanker. The ambiguous term 
‘ chancroid * has been adopted by many American 
authors. 

Definition. — A virulent, local, infectious ulcer, 
communicable by contact of its secretion with a 
breach of surface. 

iEnoLOGY.— The aetiology of the local chancre 
is still a subject of dispute. A few maintain that 
it is connected with syphilis. Others affirm that it 
may be caused by the products of simple inflamma- 
tion. But the view which is most in accord with 
the present state of knowledge on the subject is that 
the local chancre is due to a specific virus distinct 
from that of syphilis ; that it never gives rise to any 
special constitutional symptoms ; and that its effects 
are limited to the neighbourhood of the sore itself 
and the nearest lymphatic glands. 

In 1889 Ducrey, of Naples, announced that he 
had succeeded in isolating on the human skin the 
pathogenic microbe of soft chancre, which he de- 
scribed as a short thick bacillus i *48)14 long and 
0*50/4 broad, with rounded ends and usually notched 
laterally. He had not been able to cultivate it out- 
side the body. It seems now to be pretty generally 
agreed that this strepto-bacillus is peculiar to the 
soft chancre, but whether it is the sole causal agent 
or not is still disputed. Some observers claim to 
have isolated and cultivated it artificially, while 
others have failed, so that at present the question 
must be considered unsettled. 

Infection. — The local chancre, like 8)rphilis, 
may be communicated by direct or by mediate 
infection j but it is of course never transmitted by 
inheritance. Syphilis is not infrequently^ conveyed 
in various ways independent of sexual intercourse 
{see Syphilis), 'fhe local chancre, on the other 
hand, is very rarely other than a venereal disorder ; 
chiefly because, not being part of a general disease, 
it does not give rise to infectious lesions on distant 
parts of the body. 
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The local chancre, like syphilis, may be conveyed 
from one person to another, through the medium of 
a third, whose cutaneous or mucous surface happens 
to be intact, and who thus escapes infection. One 
attack of the local chancre, unhke syphilis, affords 
no protection for the future 

Description — When chancrous pus is inocu* 
lated artificially, the puncture within twen^>four 
hours becomes surrounded by a faint red blush ; on 
the second day the redness extends, and the site of 
inoculation becomes swollen. On the third day a 
vesicle appears, and rapidly becomes a pustule. 
About the fifth day the pustule bursts, leaving a 
circular ulcer, with well-defined, sharply-cut edges, 
surrounded by a pink areola. The surface of the 
ulcer IS uneven and spongy, the discharge is puru- 
lent, and as time goes on the borders become 
irregular and undermined. 

When the local chancre is due to venereal infec- 
tion the pustular stage is rarely, if ever, seen in 
practice, and it usually comes under observation 
as an ulcer which resembles that produced by 
experimental inoculation more or less closely, ac- 
cording to the circumstances of the particular case. 

The base of the local chancre is supple, unless 
inflammation be present, in which case there is 
more or less thickening of the surrounding parts. 

When the sore is in such a position that the unne 
frequently comes in contact with it, or when it is 
irritated in any other way, the thickening of its base 
may be sufficient to raise the sore above the sur- 
rounding parts, so that the surface, instead of being 
depressed, becomes more or less prominent, in which 
case the term uUus elevatum is sometimes applied 
to it The discharge is readily and repeatedly 
auto-inoculable , hence a plurality of sores is very 
common 

The seat of chancre is nearly always the skin 
covenng the genital organs or their immediate neigh- 
bourho^. A primary sore on the body of the penis 
IS much more likely to be syphilitic than local 

The form and aspect of the chancre vary in some 
degree according to its position. Thus in the furrow 
behind the glans penis the sore may be elongated ; 
about the frsenum, in the folds of mucous membrane 
around the anus, and about the female genitals it is 
often fissure-like Again, when expos^ to the air 
and neglected, it becomes covered by a scab If 
chancrous pus gam entrance to a follicle {follicular 
chancre) the follicle may become distended, and 
temporarily simulate a boil or small abscess. 

As regards stze^ chancres rarely exceed half an 
inch in diameter, unless two or more run together, 
in which case they form a large irregular ulcer 
Such confluent chancres are more common in 
women. 

Course, Duration, and Terminations. — 
When a typical chancre is allowed to run its course, 
It lasts from four to eight weeks. This course is 
divided into three stages (i) an mcreasing, (2) a 
stationary, and (3) a healing stage. The length of 
each IS liable to vary from many causes. Roughly 
speaking, however, it may be said that the first 
{^nod, during which the sore sensibly increases in 
sue, occupies from a week to a fortnight ; that the 
second lasts about a fortnight ; and that at the end of 
from three to five weeks the stage of repair is reached. 

By appropnate treatment the duration can be 
greatly shortened, but it is also influenced by the 
position of the sore. Thus, at the orifice of the 
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healing, and phimosis acts in a similar manner. 
Chancres of the frsenum, often continoe to 

»read until they have perforated or destroyed it 
In fact, the more mobile and exposed to irritatioa 
the part, and the greater the dmBculty of keepmg 
the dressings in place, the longer will be the dura- 
tion of the sore 

If the syphihtic virus have been absorbed as well 
as chancrous pus, the course of events will remain 
uninfluenced until the mcubation-penod of syphilis 
has elapsed ; when, if the sore be still unhealed, 
it will gradually change in appearance by the deve- 
lopment of induration at its base, until finally it 
assumes the characters of the initial manifestation 
{see Syphilis) If, on the other hand, the local 
sore has healed before the end of the period of in- 
cubation proper to syphilis, the scar will become 
indurated, and erosion or ulceration will probably, 
though not necessanly, follow 
Complications. — The less serious complications 
of the local chancre include infiammatton^ phtmosts^ 
and paraphimosis These are dealt with under 
their respective headings 

Pha^edeena. — This graver comphcation of chancre 
may be either acute or chronic , and may attack the 
onginal sore or the consecutive bubo, or both. 

In a typical case of acute sloughing phagedeena 
the patient is usually much depressed He soon 
becomes feverish, with a dry, brown tongue, quick 
pulse, and other signs of constitutional disturbance. 
The discharge from the sore diminishes, and is 
thin, samous and shreddy, and very offensive. 
The margins of the ulcer are puffy and Imd at first, 
but soon become black and ragged, presenting a 
‘gnawed’ appearance As the process goes on, 
the dead tissues separate in sloughs, which vary m 
size according to the rapidity of the destruction. 
In the worst cases necrosis is very rapid, and at- 
tended by severe pain The whole of the genital 
organs in either sex may thus be destroyed ; while, 
if the groin be the seat of phagedaena, the great 
vessels and nerves are quickly exposed at the bottom 
of a deep ragged cavity. If the process be not soon 
checked, death may occur from haemorrhage, from 
exhaustion, or from some acute mtercurrent inflam- 
mation 

The above desenption applies to a form of phage- 
daena which is now fortunately rare , but less severe 
examples, ranging in various degrees between that 
desenbed and those where a sore simply becomes 
inclined to spread, looks unhealthy, and has 
‘gnawed’ edges, are common enough m venereal 
practice. 

In the chronic form of phagedaena the morbid 
process is much less active, and is not usually 
attended by much pain or constitutional disturbance. 
The sore spreads gradually, but the tendency u 

The groin is the most usual seat of the ulce^^on, 
whence it may extend upwards along the abdomiml 
wall or down the thigh, laying bare the dm 
and dissecting out the sup^cial vessels aMTKVea. 
It often also undermines the skin extensive^ before 
destroying it ; hence the loose and inegelar 
of the ulcer are detached from the dewier parts for 
a considerable distance. The daratlon of tikis form 
of ulceration is very variable. It sometkaes lasts 
for years ; at one time appearing to be stationary, 
while at other times it spreads in one direction tm 
heals m another. In such cases thefkatknt’s bealtik 
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become exhausted by the constant and prolonged 
irritation and discharge. If he recover, he may be 
permanently crippled by the contraction of the re- 
sulting cicatrices. 

Bwto . — This complication, which is less frequent 
in women than in men, and in private than in 
hospital practice, is said to occur in about 20 to 30 

g ir cent, of the total number of cases of chancre. 

uboes may be either simple or virulent^ the former 
being most common. See Bubo, Venereal. 

Simple or sympathetic bubo arises from the absorp- 
tion of ordinary pyogenic material, and is similar 
to that which may accompany a suppurating focus 
of any kind. 

Virulent {chancrous) bubo may be due to the in- 
oculation of a simple abscess by chancrous pus, or 
to virulent matter conveyed from the sore by the 
lymphatics to the gland. The latter mode of pro- 
duction has been doubted by some observers since 
Ducrey failed to find the bacillus known by his 
name in the pus of any bubo when strict precautions 
had been taken to prevent inoculation from the 
outside. 

Bubon d'emblk , — This term has been applied to 


Local Chancre^ 

I. A local and nearly always venereal disorder, 
produced by the pus of a similar ulcer. 


2. Irritation begins within a few hours after infec- 
tion. 

3. Begins as a pustule which soon bursts, leaving 
an excavated ulcer with sharply cut, loose, often 
undermined edges, and an irregular spongy floor of 
a dirty yellow colour. 

4. Base supple unless inflamed, in which case it 
becomes firm like that of a boil j the firmness is 
diffused, resistant to the touch, ill -defined, and 
fades gradually into the surrounding tissues. 


5. Discharge abundant, purulent, and reely and 
repeatedly inoculable, on the bearer as well as on 
others. 

6. Usually multiple. 

7. Very rarely seen far away from the genital 
organs, 

8. Course acute, and attended by pain or sore- 
ness. 

9. Duration greatly influenced by local treat- 
ment. 

10. Inflammation and phagedsena not very un- 
common. 

11. Glands remain unaffected or become acutely 
inflamed. Suppuration common. Bubo may be 
simple or virulent. Only one or two glands suffer. 

12. Does not cause general infection of the 
system. 

13. Repeated attacks common. 


While the characters given in the foregoing table 
are amply sufl 5 cicnt for the diagnosis of the two 
leidons in uncomplicated cases, it must be men- 
dooed that the appearance of either sore may ^ 
altered in various ways, for example, by neglect of 
cleanliness, or by the application of irritanu. Thus 
the local chancre, esp^ially about the margin of 
die jurepuce, may develop an amount of inflmma- 


a variety of bubo, believed by some authors to re- 
sult from the absorption of chancrous pus without 
the production of any lesion at the point of inocu- 
lation. The existence of such a bubo is not 
established. 

Lymphau^tis. — This, like bubo, may be simple 
or virulent, but is a less frec^uent complication of 
the local chancre. Bubo of either kind may exist 
without any perceptible change in the lymphatics 
leading to it ; but when the vessels are affected, the 
glands are usually inflamed also. The thickened 
lymphatics can be felt as tender and often irregular 
cords, and their course is generally marked out by 
red streaks along the surface. 

Simple lymphangitis may end in resolution, or 
one or more abscesses may form along the course of 
the vessel. The virulent form probably always 
goes on to suppuration, and the resulting sores be- 
come chancres similar to the original one. 

Diagnosis.— T he local chancre is recognised by 
the characters which have been already mentioned, 
and which are recapitulated in the following table, 
where also they are contrasted with those of the 
initial manifestation of syphilis. 


Initial Manifestation of Syphilis* 

1. The first sign of a general and not necessarily 
venereal disease ; it may be produced by the secre- 
tion of any syphilitic lesion or by the blood during 
the earlier stages of the disease. 

2. Always a period of incubation, which averages 
24 days. 

3. Begins as a papule. Ulceration may be 
absent throughout. Edges raised, adherent, and 
rounded. Surface smooth and often of a ham-red 
colour. 

4. Base more or less indurated. The hardness 
is sharply circumscribed, somewhat elastic to the 
touch, and independent of acute inflammatory 
action ; it varies much in amount, being sometimes 
superficial and scanty, and feeling like a thin layer 
of parchment or paper ; sometimes abundant, and 
feeling like a mass of cartilage. 

5. Discharge scanty, serous, and not readily auto- 
inoculable. 

6. Usually single. 

7. Not very infrequent on the lip or finger, and 
on the breast in women. 

8. Course indolent. Pain generally absent. 

9. Duration greatly influenced by general specific 
treatment. 

10. Inflammation and phagedaena rare. 

11. Adenopathy constant, indolent, and generally 
multiple. Suppuration rare. 

12. Is followed by constitutional symptoms. 

13. A second attack rare. 


tory thickening which cannot for a time be dis- 
tinguished from that produced bv similar causes in 
the syphilitic initial lesion ; for the speciflc indura- 
tion may become masked by inflammation. In 
such cases a positive diagnosis must be postponed 
until the irritation has subsided. Again, even if a 
patient present himself with a typical local chancre, 
It is of course not certain that the syphilitic poison 
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has not been imbibed as well ; and the incubation* 
penod of syphilis must be allowed to elapse before 
the patient can be assured that his trouble is only 
local Further, as regards the two most charac- 
teristic signs of primary syphilis, namely, indura- 
tion of the base of the sore, and multiple en- 
largement of the nearest lymphatic glands, one or 
other may be ill-marked, or in rare instances in- 
appreciable. Then, as regards number — the initial 
lesion of syphilis may be multiple if several places 
happen to be inoculated, as in the case of herpes 
for example ; and the local chancre may be single, 
especially in persons of careful and cleanly habits. 
Inflammatory action also may mask the usually 
separate indolent glands of syphilis; but, apart 
from this, sometimes only one or two glands can be 
felt in the groins, in which case there may or may 
not be evidence that some of the glands have been 
spoiled previously Absence of enlargement also 
appears to be sometimes due to the pressure of a 
truss In very fat people, again, the glands cannot 
always be felt. 

On the other hand, the multiple adenopathy of 
primary syphilis is occasionally closely simulated in 
some other affections — irregular herpes and 
gonorrhoea for example. In making a diagnosis 
the gradual and progressive character of syphilitic 
adenopathy is quite as important as its extent 
Thus not one but all of the signs that may be 
present, tc^ether with the history of the case, 
must be taken into consideration, and if the 
diagnosis still remains doubtful, the case must be 
watched until conclusive evidence is forthcoming 

Auto-tnoculaiton is sometimes of service in 
diagnosis, but in the present instance would not be 
of much value ; for even if a typical local chancre 
were the result, syphilis could not be excluded until 
the incubation-period had elapsed Care is always 
necessary in interpreting the results of inoculation ; 
for though It may be reasonably concluded that 
an active sore, the discharge from which is not 
auto-inoculable, is not a local chancre, yet the con- 
verse by no means always holds good. It must be 
remembered that matter from vanous lesions is 
inoculable on the bearer The important point is 
not that inoculation produces something, but the 
character of the lesion which it produces. 

When an immediate diagnosis is imperative, c<m^ 
front atioHt or comparison of the patient with the 
source of his disease, may set the question at rest ; 
but many precautions are necessary m drawing 
conclusions from such evidence. 

Ulcerating syphiltdesy especially mucous patches 
of the female genitals, occasionally resemble chan- 
cres, but the presence or history of other signs of 
syphilis would lead to a correct dii^nosis. 

Gummata of the genital organs and groins, after 
breaking down, leave ulcers which sometimes re- 
semble local chancres or virulent buboes, but which 
as a rule are not auto-inoculable. 

Besides syphilitic affections, there are some 
others which require to be mentioned in connection 
with the diagnosis of the local chancre. Herpes 
IS usually seen as a group of vesicles or small 
superfiaal erosions on an inflamed area, but it must 
not be forgotten diat oocasionally there is only a 
single spot. Itching or smarting often precedes an 
attack of herpes, and there is frequently a history of 
previous attacks, which* ag^, are often independent 
of any suspicious sexual exposure, and are ikble to 
recur at re^at intervals, or in connection with digest 


tive disturbance. Herpes also usually heals in a few 
days under measures of simple cleanliness. See 
Herpes Progbnitalis, p. 685. 

Abrasions are irregular in form, are usually 
noticed by the patient at the time of their produc- 
tion or veiy soon afterwards, and heal readily in a 
few days if they are not irritated. Both herpes and 
abrasions, however, as well as the erosions due to 
balano-posthitis, may, under imtation of various 
kinds, become suppucati^ and mflamed ulcers, 
which for a time it is difl^lt to distinguish from 
chancres. 

When phimosis prevents exposure of the parts, a 
discharge from beneath the prepuce may be due to 
several other causes besides the loc^ chancre, 
for example, syphilis, gonorrhoea, balanitis, or 
warts. If the local chancre be present, its site is 
usually indicated by the presence of a tender spot 
in that situation, and pressure often causes a slight 
oozing of blood. Consecutive sores also quickly 
appear at the margin of the prepuce. In the case 
of syphthst the presence of induration, and the 
multiple indolent enlargement of the inguinal 
glands, will usually render the diagnosis clear. 
In gonorrhoea^ soreness of the deeper urethra, 
scalding during micturition, the presence of chordee 
and other signs of urethritis, and the absence of 
localised tenderness beneath the swollen prepuce, 
are points that will determine the nature of the 
case. In balamtts there will be an absence of 
circumscribed tenderness and of signs of urethritis. 
Warts can be felt through the prepuce, and a por- 
tion of the growth can usually be seen by putting 
the parts on the stretch. A small speculum is 
sometimes of use for diagnostic purposes in cases of 
phimosis. 

Prognosis. — The prognosis of the uncomplicated 
chancre is always favourable. If any complication 
arise, the prognosis will depend upon its nature and 
seventy . 

Treatment. — The treatment of chancre consbts 
chiefly in the employment of local remedies* The 
general treatment at the same time is directed, on 
ordinary pnnciples, to the maintenance of the 
patientb health, by tonics, regulation of the diet, 
moderation in, or abstinence from, alcohol, and as 
much rest as possible, m order to diminish the risk 
of complications 

A local chancre of only a few days’ duration can 
generally be destroyed by one thorough application 
of heat or caustic. F rom a purely therapeutic point 
of view, however, destructive measures are not 
often required ; and as regards the pevontion of 
syphilis, supposing the virus of that disease to have 
l^en inoculated, the results of observation so far 
seem to give but little hope of success. 

In nearly all cases the best application is iodo- 
form, of which the pmocUrtd crystals, either alone 
or mixed with bone acid acco^ng to circumstances^ 
may be sprinkled on the sore by means of a ouill^ or 
applied with a moistened camel’s-hair brusn tincef 
or thrice daily, according to the amount o^dkdiatg^. 
The sore should then m covered with a mece df 
lint or wool, and if the dressing cannot be xm tn 
place by the natural conformaaon of the ft 
narrow strip of bandage or plaster shontd ^ ap- 
plied. Ioa<^rm may also be apidied is ik dixt^ 
ment with vaseline, or an ethernd may be 

painted on the part, a thin coating being 

left aft^ the evaporation of the mer« ^ " 

When for any reason the nse of lodofotte 1 
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impracticable^ the writer has found airol (an iodo- 
gallate ^of bismuth), which has no odour, a fairly 
satisfactory substitute ; or salicylate of bismuth may 
be used. When the healing stage is reached some 
preparation of boric acid or sine usually answers 
best Whatever dressing is employed, care must 
be taken to change it frequently, without making 
the sore bleed, to prevent the urine from coming in 
contact with it, and to arrange it so that opp^ed 
surfaces are kept apart. Chancres with phimosis 
must be treated by frequent injections, with a syringe 
having a long nozzle, of a lotion of carbolic acid 
(I in 40), or of boric acid and glycerine. Any of 
the sores that are within reach should be dressed 
with iodoform, and a piece of absorbent wool placed 
within the preputial orifice. 

In certain cases, especially in hospital practice, 
it may be desirable to begin treatment by thoroughly 
disinfecting the sores ; and for this purpose strong 
carbolic acid is usually effectual and gives but little 
pain. It is well to avoid the use of nitric acid for 
doubtful sores on account of the inflammatory hard- 
ness it is liable to produce. Nitrate of silver and 
sulphate of copper should never be used in such 
circumstances, not only because they are ineffectual 
but also because they set up an amount of hardness 
which may be sufficiently persistent to interfere with 
the diagnosis of the case if syphilis have been con- 
tracted. The actual cautery is rarely, if ever, re- 
quired in uncomplicated cases. Before using either 
caustic or cautery the following points should be 
borne in mind: (i) No sore should be cauterised 
unless the whole of the diseased surface can be acted 
on, (2) The surrounding parts must be thoroughly 
cleansed and disinfected. 

Treatment of complications , — Inflamed chancres 
should be treated by keeping the patient at rest, on 
simple diet ; by the administration of a purge ; and 
by the application of lead or warm boric-acid lotion. 
In phimosis, if the swelling is so great as to prevent 
the use of the syringe, or if sloughing is threatened, 
the prepuce must be slit up or removed altogether, 
and the case treated according to the directions 
given for the treatment of phagedsena. 

If in paraphimosis the prepuce be naturally too 
narrow, or if strangulation occur, reduction should 
be effected. 

On the first appearance of signs of acute phage- 
deena^ the affect^ part should be immersed for nine 
or ten hours a day in water at a temperature of 
about 98° F. This can be accomplished by keep- 
ing the patient in a hip-bath, and alternately adding 
and removing small quantities of water, so that the 
requisite temperature is maintained. Care must of 
course be taken to protect the patient from cold, by 
placing the bath in a warm room, and by wrapping 
the exposed parts of the body in blankets. If this 
plan be adopted at an early period the sore often 
becomes healthy in a few days ; immersion, how- 
ever, should always be continued for at least a day 
or two after this has occurred, to guard against re- 
lapse. The patient may generally be allowed to go 
to bed during the night, iodoform or some other 
Sttiuble dressing being applied ; but if the diseased 
action continue to extend, the duration of the bath 
must be prolonged, or even be made continuous; 
but in that case, as well as in the cases where the 
groin is the seat of the disease, a full-sized bath in 
which the patient can lie down will be necessary. 
In all cases the whole of the diseased surface must 
be fully exposed and thoroughly submerged. 


If iodoform and imtnersion fail, or if immersion 
cannot be carried out, a lotion of tartarated iron 
(10 to 60 grains to the ounce), or a saturated 
solution of permanganate of potassium, should be 
tried. 

If milder measures fail to arrest the phagedaenic 
action, strong nitric acid or the thermo-cautery may 
have to be resorted to. When the surface to be 
cauterised is small, a solution of cocaine niay 
be applied beforehand, but when it is extensive 
general anaesthesia will be advisable. 

Haemorrhage from a phagedsenic sore should 
always be checked as soon as possible. If the 
bleeding is slight, the surface should be cleaned, and 
pellets of cotton wool, soaked in solution of per- 
sulphate of iron, pressed on each bleeding spot, and 
retained in position by a bandage applied as tightly 
as the patient can bear. In severe cases the actual 
cautery may be necessary ; and in extreme instances 
ligature of the larger arterial trunks above the seat 
of disease may be required. 

The general treatment of phagedaena consists in 
the administration of good food, tonics, and opium 
in sufficient quantity to relieve pain ; but under the 
immersion-plan of treatment, pain usually quickly 
ceases, and little or no opium is required. Fresh 
air and good ventilation are also most important. 

The treatment of chronic phagedsena is similar 
to that of the acute form, but of course more time is 
allowed for the trial of palliative measures before 
having recourse to the cautery. 

For the treatment of simple bubo, see Bubo. It 
need only be remarked here that it is as important 
to avoid the application of irritants in the case of 
bubo as in the case of the sore. 

The management of the virulent buho^ after 
evacuation of the pus, is similar to that of the local 
chancre, which has been described ; and the treat- 
ment already recommended for phagedsena applies 
equally to that morbid process, as a complication of 
the local chancre, of bubo, or of syphilitic ulcers, 
whether primary, secondary, or tertiary ; but in the 
case of syphilis the administration of mercury or 
iodides, or both, according to circumstances, forms 
an important element in the management. In fact, 
in every case of obstinate phagedsena, especially of 
the chronic form, most careful search should be 
made for signs or a history of syphilis ; for, if that 
taint be present, it not infrequently happens that all 
local applications fail until the constitutional malady 
is attacked. Arthur Cooper. 

VENESECTION {vena, a vein ; and seco, I cut). 
Synon. : Bleeding ; Blood-letting ; Abstraction of 
blood by opening a vein ; Fr. Vinisection ; Ger. 

Venesection is performed at the level 
of the elbow. In practice tne most prominent vein 
is selected ; for anatomical reasons the median 
cephalic is preferable, although the brachial artery 
can hardly oe punctured except by a very bungling 
operator. 

The skin at the level of the elbow is carefully 
sterilised. A bandage is tied firmly round the arm. 
The patient grasps some substance in the correspond- 
ing hand, as a stick or piece of bandage. A fine and 
veiY sharp sterilised knife is in readiness. The hands 
and nails of thebpeiator should be cleaned with all 
the care he would take in a major operation {see 
Aseptic Surgery). A large and prominent vein 
is selected and fixed by the thumb <m the left hand 
of the operator, who graspi the limb by placing the 
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Hn^.ers of the same hand behind the elbow. The 
kniie IS then inserted by the side of the vein, turned 
across the vein, and brought out smartly so as to 
make an oblique tnctston across the vessel — not m 
Its longitudinal axis. The blood flows m a con- 
tinuous dark stream, and is received in a measured 
basin until a sufficient quantity is withdrawn The 
operator checks the flow by placing the thumb on 
the aperture, removing the constncting bandage 
above, &nd directing the patient to drop the ban- 
dage or stick out of his hand The puncture is 
then dressed with a pledget of iodoform gauze and 
covered with collodion Some mercuric wool and 
a firmly apphed ‘ figure of eight * gauze bandage 
completes the dressing, and the arm is placed in a 
sling By the fourth day healing should be complete, 
and the puncture merely needs the protection of a 
little collodion and wool The conditions in which 
venesection is now employed are discussed m the 
article on Blood, Abstraction of. 

A Marmadukb Sheild. 


VENOMOUS ANIMALS — Synon Fr. Am^ 
maux Vinineux ; Ger Gtfttge Thtere, 

Definition — Animals which possess the power 
of secreting and ejecting a poison, which, when 
inoculated in man or other animals, produces toxic 
or even fatal effects. 

Venomous animals are found m many classes of 
the animal kingdom 

I Reptilia — Reptilia furnish the most nume- 
rous and important kinds of venomous animals, and 
these are limited almost entirely to the order 
Ophtdta or snakes 

The statement that no lizard is poisonous is not 
strictly correct The heloderm {Heloderma sus* 
pectum) of Mexico possesses venomous properties, 
destructive to small animals, and injunous to man 
himself 

Description — The poison-apparatus of a snake 
consists of a composite racemose gland, situated in 
the temporal region, secreting a clear, slightly 
viscid, acid fluid, which is poured through a duct 
into a grooved fang situated on a movable maxillary 
bone The fangs are longer, more curved, more 
movable, and more formidable in vipenne (viper ; 
rattlesnake, &c ) than in colubrine snakes (cobra ; 
bungarus, &c. ) 

Snake-poison is very deadly ; more active in 
some snakes, quantity for quantity, than in others ; 
and varying in activity in the same species or in- 
dividual, according to season, temperature, and 
state of health It acts most rapidly when injected 
into the blood ; but it can be abrorbed through 
mucous and serous membranes, as seen by its 
poisonous effects when applied to the conjunctiva, 
the stomach, and the pentoneum. It may neither 
be applied to the lips nor taken into the stomach 
with impunity ; and sucking a snake-bite is by no 
means free from danger, though if the saliva be c^mckly 
ejected and the mouth wawed, the danger Is pro* 
bably small. It may be noted here that the poison 
of vipenne forms differs considerablj^ from the colu- 
brine. They both contam active principles, two of 
which, according to Prs. Weir Mitchell and 
Reich^, are proteids, one belonging to the globu- 
lins, the other to the proteins ; they attribute the 
difference of the ph^olo^cal effects produced by 
different speaes to the varying proportions of these 
bodies. Analysis has shown the poison to be very 
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nearly alhed to albumen in composition : according 
to recent observers, one very toxic body is of the 
rvature of an albumose The composite nature of 
venom is proved by the results of halting the poison 
of the pseudechts • thus treated it retains its lethal 
properties, but loses the power of producing haemor- 
rhages and clotting of blood within the vessels. 
Venom is most active on warm-blooded creatures. 
Poisonous snakes are very insensible to the venom 
of other poisonous snakes, and absolutely so to that 
of their own species. 

Effects. — The action of the poison is local and 
general 

The local effects of snake-bite comprise pam ; 
partial paralysis of the bitten part; ecdiymosisj 
swelling ; and, if death does not rapidly follow, 
mfiltration of other and distant parts, cellulitis, and 
sloughing. 

Associated with these local effects are many 
severe general phenomena, such as depression, 
fainting, nausea, burned respiration, vomiting, ex- 
haustion, hsemorrhagic discharges, lethaigy, loss of 
co-ordinating power, paralysis, loss of consciousness, 
relaxation of sphincters, coma, and convulsions. 
If the quantity of poison injected be small or its 
nature feeble, the earher ^nrnptoms may give way, 
and recovery take place. The poison is probably 
eliminated by the kidneys, and in the case of the 
venom of vipenne snakes nephritis may thus be 
produced. 

Snake-poison acts by paralysing the nerve- 
centres, or sometimes the penpheral distnbution of 
the nerves ; and by altenng the constitution of the 
blood. It takes effect through the circulauon ; and 
if inserted into a large vessel, such as the jugular, 
humeral, axillary or other large vein, it will cause 
almost instant death, the heart’s action stopping m 
systolic spasm. The respiratory centres, the spnal 
cord, ana the penpheral nerves, may all be affected. 
In ordinary cases death seems to take place by 
arrest of the respiration, the heart’s action con- 
tmuing for some time after apparent death The 
muscular fibre itself would appear in some cases to 
have its contractiUty impaired or destroyed. The 
poison also acts septic^ly, producing at a later 
penod sloughing and haemorrhage. Extravasation 
of blood appears to be due to a direct action of the 
poison upon the vessel- walls (Weir Mitchell). 

There are certain points of difference m the actum 
of vipenne and colubrine venom The poison of 
viperme snakes effects a direct destruction of the 
red corpuscles. There is greater tendency to 
haemorrhage, extravasation, and fluidity of the 
blood. In the case of colubrine venom, the effect 
seems to be more directly upon the nervous ^rstem, 
the blood being less affected Experiments on 
animals show that, generally, after death from 
cobra-poisomng the blood coagulates firmly, while 
after death from viper-poisomog the blood remains 
permanently fluid. In most cases of death in man 
the blood has been found fluid even after cohfX- 
poisomng. It IS said that the normal |Mteikldal 
power of the blood is destroyed by tbir4ctiQCi of 
snake-poison (Ewmg). 

Prognosis. --I n cases of moderate re- 

medies, vnth careful nursing and tendkig, may 
prove successful; but where the bite has beep 
thoroughly effected by the ophioplMns, cobiti 
daboia, echis, rattlesnake, cia^peJo-cep|ialii8^ 
cerastes, and others, the prognosisls un&YQSBN 
able; in no case, however, efforts h« 
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relaxed until the last. The bite of the European 
viper is not often fatal to healthy adults. 

There is often uncertainty as to the kind of snake, 
its condition, and the extent to which its fan^ were 
used. The great shock or depression which follows 
a snake-bite may be in a measure due to fright, and 
will, on reassurance, pass away. The marks of 
two well-defined punctures attest the insertion of 
two fangs, and, if the snake has not been seen, may 
enable one to form an opinion as to its character. 
Many of the innocuous snakes are fierce, and bite 
vigorously, but their numerous teeth leave different 
marks from those of the poison-fangs. There are 
exceptions to this rule, however ; a few innocent 
snakes have the anterior maxillary teeth developed 
like poison-fangs, but bites from them are not very 
likely to occur. 

It may be well to note some of the characters 
that distinguish the venomous snakes, such as the 
form and arrangement of the teeth ; an examination 
of the wound will often reveal the true character of 
the bite, and serve to indicate a correct prognosis. 
On opening the mouth of a venomous colubrine 
snake, such as naja or bungarus^ two slightly 
movable fangs will be observed, one on either side, 
as well as several loose reserve fangs in various 
stages of development ; and close behind them 
there may be seen one or two smaller teeth. There 
is no row of teeth along the outer side of the mouth, 
but a double row of palatine teeth will be found on 
either side. In the viperine and crotaline snakes, 
a lar^e fang only is found on either side, and a 
palatine row as in the colubrine. There are no 
small fixed teeth behind the fangs as in colubrines, 
but in a fold of mucous membrane at the base of 
the fangs, both in vipers and colubrines, several 
loose reserve fangs will be found in various stages 
of development, one of which takes the place of the 
ordinary fang when it is shed, by becoming anky- 
losed to the maxillary bone. In hydrophida the 
fangs are arranged like those of the cobra, but are 
very minute, and no reliance can be placed on any 
mark made by them. The circumstances under 
which a bite is inflicted will generally help to indi- 
cate the kind of snake. 

Harmless snakes have a double row of equal or 
nearly equal-sized teeth in the maxillary and pala- 
tine bones. But, as before stated, there are certain 
innocent snakes that have long anterior maxillary 
teeth, which might cause doubt as to the nature of 
the bite. 

Treatment. — There is reason to believe that 
the numerous agents that have been recommended 
from the earliest times as antidotes of snake- pioison 
are useless, and have no such properties as those 
ascribed to them. 

The rational treatment of snake-poisoning is to 
endeavour to prevent the entry of the virus into the 
circulation ; to neutralise it in the wound before it 
is absorbed ; to support the failing nervous force if 
it have entered ; and to favour its elimination. 

The application of a tight ligature between the 
bite and the heart, and the immediate excision or 
destruction of the bitten spot, by cautery or caustic, 
are essential ; and other local measures may appear 
necessary. The injection of a solution (5 to 10 
per cent) of permanganate of potassium into the 
ratten part has for its object the neutralising of the 
poison retained there by the ligature, and there if 
reaifon to believe that this is sometimes effected. 
The ligature may then be removed, thus obviating 


the risk of gangrene in the part below the constric- 
tion. Calmette advises the local injection of a 
fresh solution (i in 60) of calcium hypochlorite, or 
a solution of chloride of gold ( I in 200). 

The constitutional treatment requires that the 
strength should be supported by stimulants, such as 
alcohol and ammonia. Next, if the respiration be 
failing, artificial respiration should be resorted to. 
Elimmation should be promoted by stimulating 
diuretics. The patient should be kept warin, ana 
must not exhaust himself by walking about. Am- 
monia has always held a high place among remedies 
in snake-poisoning. Its injection into the veins has 
been warmly advocated in Australia, and is said to 
have met with success there, which it certainly had 
not in India. 

Dr. Mueller in Australia strongly advocates the 
injection of strychnine in repeated doses, and cases 
are cited which seem to confirm its utility ; but 
there is not yet sufficient evidence to warrant the 
certainty of its efficacy. Very promising results 
have been obtained (Calmette ; Fraser) experiment- 
ally and confirmed in a number of instances of 
snake-bite, by means of injection of an antitoxic 
serum or antivenene. This is prepared by injecting 
a large animal (horse) with gradually increasing 
doses of cobra-venom, and when immunity is esta- 
blished, collecting the serum for therapeutic pur- 
poses. Doses of 10 c.c. are recommended for 
human use, repeated if necessary. The action of 
the remedy is probably similar to that of antidiph- 
theritic serum (antitoxin) {set Antitoxins). A 
transient immunity may be conferred by doses of 
antivenene. The remedy is applicable to bites from 
almost all poisonous snakes. Its efficacy is destroyed 
by heating to 70® C., but the power of venom itself 
is not thus affected. The serum retains its activity 
for at least a year (Calmette). See also p. 1485. 

2, Amphibia. — None of the amphibia are known 
to possess a poison -apparatus like that of ophidia ; 
but toads and salamanders secrete a fluid in glands 
along the back, connected with the integument, 
which yields an actively venomous jprinciple, capable 
of causing local irritation, and, wJien injected into 
the blood, death, preced^ by symptoms indicating 
action on the cerebro-spinal nerve-centres. Dogs 
seizing the toad Bufo vulgaris are known to suffer 
from swelling of the lips and salivation ; and a case 
of death was related in France, in 1865, of a child 
in whom an abrasion of the hand came in contact 
with the secretion of a toad ; death was precederl 
by vertigo, vomiting, and fainting. When this 
poison is injected into guinea-pigs, small birds, and 
other animals, violent symptoms and death soon 
follow. It is a viscid, milky fluid, with a slightly 
yellow tint and peculiar odour ; it is exuded, and 
may be pressed, from glands behind the orbits. 
2^1e8ky has shown that the land and water sala- 
manders, S, maculaius and Triton cristatus, and 
probably others, have also the power of secreting 
venom ; and his exjjeriments prove that it contains 
a very active principle— salamandrtne-—nn 6 that 
its action on the cerebro-spinal nerve-centres is 
energetic. It appears that these poisons, like those 
of ophidia, though effective on others, have no 
action on their own species. 

3. Pit068.~DBSCRiPTi0N.-— Several fishes are 
provided with an apparatus consisting of a cavity 
at the base of, or a saemnd duct leading to, a chan- 
nelled spine, through which an irritating secretion 
is ejected. No true poison-gland, however, has as 
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yet been certainly made out. This secretion is 
apparently connected with the secreting mucous 
system ; and m certain species it produces mariced 
symptoms of poisoning, though never to the same 
extent as m venomous snakes. Fish armed with 
sharp or serrated opercular or fin-spmes can indict 
severe injunes, liable to cause great pain, and to be 
followed by the grave symptoms attnbutable to the 
lacerated or pictured nature of the wounds ; and 
these may be aggravated by the imtating nature of 
the mucus with which they are contaminated. In 
several, hoi*'^tver, in addition to the spine, there is 
a distinct recefitacle in connection with it, either m 
the form of a sac or duct, as m the tkalasso- 
phryne^ or in a cavity in the spine itself, as fh the 
trachtnus or weever 

In the case, of others, such as the sting-rays, 
which may produce severe wounds by their pointed 
and serrated spines, there is no distinct receptacle 
for the poisons in connection with them. While it 
is well known that many spiny dsh are capable of 
indicting wounds that are dangerous from their 
lacerated and punctured character, it is recognised 
that others increase the danger by the inoculation 
of an irritating fluid, as just stated. 

Effects — The effect of fish*poisoning is to 
produce severe burning pain at and beyond the 
injured part, and fever. The intensity, no doubt, 
depends upon the quantity of the pouson injected, 
and the state of health and constitution of the 
person at the time The wound alone, even with- 
out the poison, is likely to be painful and 
severe from its punctured character 

Treatment —Ipecacuanha, tobacco, alkalis, 
alum, and ammonia have all been recommended 
as useful local apphcations to allay the irritating 
action of such poisons Poultices of onions, or 
warm applications of opium or other sedative 
fomentations are likely to be useful ; and prompt 
surgical relief is necessary, if suppuration or celluhtis 
occurs, to relieve tension, evacuate pus, or give exit 
to sloughs. 

The constitutional treatment is such as would 
be indicated by the condition and prepress of any 
other inflamed punctured wound. In cases of de- 
pression of the heart’s action, alcohol or ammonia 
would be indicated. Rest, quiet, and due 
attention to the state of the bowels, and ehmi- 
nation by the skin and kidneys, with careful 
regulation of the diet, should be observed. Su 
Sapr^mia. 

4. Molluaoa . — Aphysta punciaiat the sea-hare, 
a gasteropod, is said by some to produce an 
imtating secretion capable of causing urtication 
and even severe inflammation, and of causing the 
hair to fall off. 

5 Arthropodaj Myriapoda, &mily Scoh* 
pendndet* — The centimes possess mandibles, 
formed by a pair of dilated fMt, jmned at their 
origin, with perforated, hook-like points, and with an 
aperture near the apex, through which a poisonous 
fluid, secreted in a poison-gland, with sac and 
duct, is ejected when th^ bite, which they can 
severely. In the case of the laim tropical species 
the bite is sometimes very painful, and causes cmi- 
siderable local initatioa, and even constitutional 
distuibapce-^fover and delirium. That of the 
smaller kwd genera^ causes only local and 
transient irritatioiL Cfcndj^edes are found nea^ 
all over the world, in Europe, Ahica, America, 
the East and West Indies ana Islands, and in die 
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tropics generally. Those of warm climates are the 
largest and most dangerous. 

6. Pkt*BX3hf\o\6^9i,--~Scffrpimida or Pedipalps, 
Description. — Scorpions have a segmented 
abdomen, the last six joints of which are narrowed 
into a tail, terminated by a curved perforated spme 
or hook, with which they stnke and wound. At its 
extremity are two small onfices, through which 
venom is injected from a gland-receptade and duct 
at Its base. Scorpions run about quickly, carrjdng 
the tail curved over the body Ihey live in holes 
m the ground, and under stones or Ic^ of wood, in 
dark places. The tail is used as an offensive 
weapon. They seize small creatures with their 
palpi, and then perce them with the sting. The 
venom is so active that it qmckly destroys life in 
these ammals. Those of tropical climates are most 
active and poisonous. They attain to the i^ogth 
of from two to three, four and six mches. 'file 
European genera are smaller and less active. 

Scorpions exist in all tropical countnes, but 
extend also into the warmer regions l^yond the 
tropics. They are found m the East and West 
Indies, Ceylon, and other islands, Australia, 
Afnca, Egypt, South of Europe, and Amenca. 
There are several genera, and Butkus afer. An- 
droctonust and Buthus Casar^ are good examples 
of the active kmds. Europaus and Ocatanm are 
also venomous, but those of Europe are less active 
than the tropical forms. 

Effects.— The effects of the sung of the 
scorpion and of the bite of the cenupede have no 
doubt been exaggerated; but they may produce 
very painful, and m the case of the larger species, ^ 
severe and senous symptoms, m their cluracter not 
unlike, or even more severe than, those of the 
sting of the wasp, namely pain, swelhng, m some 
cases Dumbness, vertigo, nausea, vomiting, tem- 
porary loss of vision, swelhni^ of the tongue, and 
fever Death may occur m delicate or sickly 
subjects The local and constituUonal symptoms 
may be severe in persons of imtable consututiofi, 
or othervnse out of health; but generally in the 
case of bites of ordin^ scorpions or cenupedes in- 
flicted on healthy subjects, the suffering is local and 
soon passes away. 

Treatment — ^A variety of remedies have been 
recommended for scorpion-poisoning. Probaldy ^ 
application of a ligature atove the bitten part, or a 
cuppmg-glass, or sucUon of the wound, os m snake- 
bite, nught be usdfuL Some authorities recommend 
that the wound should be scanfled, and emdUient 
ointments and poultices apphed. Simtion of die 
wound, and the appheauon of salt water, vinmr, 
ammonia, alum, ipecacuanha, spirit of camphor, 
eau de Cdogne, tobacco-water, turpentme, tmetme 
of io<^e, alcohol, the leaves of craaferoos plants 
made into poultices, soluUoos opium and lead, or 
other sedatives, will lessen pain and irritation. 
The use ^ difl^ible stimulants, opiates, or other 
sedatives may be necessary, and sndi smgMI 
interference as suppuration or celhilid»4M^ le* 
oniie. 

y. Araohnida.--DBSCEimoiv.---Soinh ^pide» 
are veimmons, and oeitain of the IsiM ttOpM 
forms are capable of foflkdng painfol Wm The 
pobon-apparatiis of spiden consists of Mem m 
modified mudibles or jaws, the hut |cl|kt of vriihA 
is a hard curved fong, wldiafisnireiieirthepQint| 
there k an eloofikled pobon-aae aadffoekhi whi^ te 
venom b dibcHNUed and them 
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fang, by which it is inoculated into the flesh of its 

^ Effects. — The venom of spiders is a very active 
principle, and apparently is capable of rapidly 
destroying the life of the small creatures on which 
the spider feeds. It also causes S3nnptoins of 
poisoning in man and the lower animals. Probably 
all the species have some venomous secretion, but 
it is only the larger kinds that are obnoxious to 
man. It may be noted that while the fangs of one 
section of spiders move laterally, those of the 
Mygalidse move vertically. There are several species. 
Th^ reputed venomous are tropical. 

Lycosa tarantula is reputed to cause extra- 
ordinary symptoms. It is poisonous, but there is 
no reason to oelieve that its effects exceed a certain 
amount of local irritation. See Tarantism. 

There are numerous families, genera, and species 
of spiders, all probably possessing an irrimting 
fluid; but it is only ^e larger kinds that do 
so to any extent, and there is no very positive 
proof that even in tropical climates they inflict the 
grievous injuries ascribed to them, though the 
venom is very fatal to the creatures on which they 
prey. 

The popular notions that the spider is very 
poisonous when swallowed, and that its web pos- 
sesses medicinal properties, are probably ex- 
aggerated, if not ^together untrue. One species 
of red spider, however — perhaps a mite — called 
coya^ in Popayan, is very poisonous ; the juices of 
its body when crushed, coming into contact with 
the punctured skin, causes tumours, or even, it is 
said, death. This is no doubt an exaggeration, but 
it is probable that the juices are acrid and irritating, 
and It is therefore better not to crush these animtds 
when detected on the person, but to brush or blow 
them away. 

In India, a streak of almost erysipelatous redness 
of the skin coming on rapidly is often attributed to 
a spider. No one has defined the species; it is 
possible that it may be analogous to that just 
referred to. 

Treatment. — The treatment of spider-bites is 
similar to that of centipedes and scorpions. 

8. Acarina.— Description and Effects. — 
Some mites have the power of causing considerable 
irritation by a secretion ejected on the surface, or 
injected into the wounds they make in their burrow- 
ing operations with claws and mouth. 

The Tetrdnychus autumnalis, Leptus autum- 
nalisy or Harvest Bt^, is brick-red in colour, and 
very minute. It is bred on plants, but leaves 
them to fasten on to animals, especially man, when 
it adheres firmly, and causes swelling, great irri- 
tation, and severe itching, if in numbers. The 
intense irritation causes fever. The symptoms are 
not unlike the sting of a nettle, erythema or even 
blistering being caused. The leptus is covered 
^th hairs, and effects entrance into the skin with 
its claws, and thus gives rise to the great irritation, 
which is probably aggravated some acrid excre- 
tion. These animals are found in Britain, France, 
and other ports of Europe j varieties of them in the 
tropics, for example, in Brazil, Honduras, on the 
Mo^nito Coast, and in the West Indies. The 
T, irritans of the Missittippi vall^ causes great 
irritation in the same way. 

Tebatment.— T he treatment is to extract the 
bug with a needle or the point of a knife, and then 
ap^y some soothing lotion. 


Argos persieust a gamosid, known also as the 
Teigne de Miana (venomous bug of Miana), is 
common in Persia. It is found in houses, and it is 
said that its puncture produces serious symptoms, 
such as convulsions, delirium, and gangrene, or 
even death. This is an exoneration, though pro- 
bably it is true that local irntation, and perhaM 
some constitutional disturbance, may be caused. It 
is blood-red in colour, spotted withff'/White on the 
back, the feet yellow. Argos moubata^ a native 
of Angola, is said to have much the same pro- 
perties. ^ 

The Argos talaje of Guatemala produces great irri- 
tation. It bites like an ordinary oug, and the punc- 
tures are followed by great irritation, swelling, and 
pain. It lives in holes in the bamboo walls, or 
similar crevices, and issues at nighb^ to attack the 
sleepers. 

9. Hemlptera. — Some of the Geocorysa and 
Hydrocorysa^ or land- and water-bugs, have irrita- 
ting properties, and also an offensive odour ; they 
have a suctorial mouth, armed with a grooved 
instrument or rostrum for piercing the skin. 

Cimex iectularius^ the bed-bug, causes much 
irritation, and in some persons inflammatory action 
in the bitten part The effects are transient. 

Notonecta and Nepa^ common in pools of water 
in our islands, are also capable of inflicting a pain- 
ful puncture. Cimex nemorum causes nearly as 
much pain by its puncture as the sting of a wasp. 
The wheel-bug, Reduvites serratus^ of the West 
Indies, gives an electric shock to the person it 
touches. St. Pierre mentions a species of bug in 
the Mauritius whose bite is as venomous as the 
sting of a scorpion. The Benchucha, or great black 
bug, of the pampas of South America, is more 
obnoxious, it is said, than the common bed-bug. 

10. Aphaniptera.— or Fleas com- 
prise several families. Pulex irritans^ the common 
flea, is universal. It varies much in size and 
colour ; some are almost black and very large, and 
are found on the sand^ shores of the Mediterranean. 
There are many speaes, such as P. canis^ P. mus- 
culusy P, vespertinuSi and P. penetrans of the West 
Indies and South America, known also as the jigger 
or chigoe {see Chigoe). Though the irritation ot 
the flea-bites is chiefly due to the wound, there is 
reason to believe that this is aggravated by the pre- 
sence of some irritating secretion. No special treat- 
ment, beyond the application of ammonia, which 
may be useful, need be described. 

11. DIptera— Description and Effects.— 
To this order belong the gnats, mosquitoes, pipsas, 
sand-flies, and gad-flies, ail more or less dreaded for 
their bites. They have a proboscis composed of a 
grooved and flexible sheath, through which long, 
slender, sharp darts ore protruded, that pierce the 
skin and inoculate some venomous secretion, though 
its nature is not known. They draw blood, and 
raise white lumps or swellings ; some, such os the 
pipsa of the Cossiah Hills, India, leave a livid spot 
of effused blood, which gives to the suflerer the 
appearance of a purpuric rash. They swarm in 
many countries, generally near water. The princi- 
pal forms are the Culexfipiem^ C. reptam^ C. mos* 
^itc, C, ianiger^ and ttie whame-fly» C. tabanus* 
^me of these are formidable insectSi and are in- 
satiable bloodtsockers. The tsetu or timb {Glos^ 
sina morsitans) of Afaica is one of the most 
remarkable, llie bite of this ^misonous insect is 
almost certain death to the boise, ox, or dog ; 
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though it appears not to trouble man more than by 
causing slight imtation. 

The female Stmuhum^ or sand-tly^ is irritatu^ to 
mani the bite often giving nse to painiEul swelli^. 
The pipsa is probably a simuhum It appears from 
the great irritation and the swellmg that follows the 
puncture of most of these msects that some acnd 
secretion is injected into the wound. In young, full- 
blooded persons, especially recent arrivals m India 
or the tropics, the irntation caused by mosquito- 
bites IS often so severe as to give nse to violent 
inflammatory symptoms, resulting in suppuration or 
ulceration, and even gangrene 

Treatment. — The apphcation of common salt, 
solution of ammonia, soda, potash, lead, oil, ipeca- 
cuanha, or alum combined with opium, allays 
irritation in the first stage. The more violent m- 
fiammatory symptoms are amenable to ordinary 
surgical treatment Camphor, pulegium, and lime- 
juice, apphed to the skin, are all regarded as pre- 
ventives 

12. Hymenoptero. — Description and 
Effects. — A number of species that secrete poi- 
son are found among the different famiUes of 
hymenoptera, including bees, wasps, and ants. See 
Sting 

They are distinguished by the presence of an 
ovipositor in the female, which is used not only for 
depositing the eggs, but as a weapon for mjecting 
venom. It consists of two valves as a sheath, and 
three bristles which form a grooved sting Through 
this groove the poison is injected into the wound, 
the ovipositor bemg connected with a poison-gland 
at Its base. 

Formtada* — Ants include Formua smaragdtna 
and many others. The sung of the ant causes con- 
siderable irntation, especially if there are many It 
has been suggested that formic aad is the irntaung 
principle There are several venomous species of 
ants, black and red, of vanous sizes Some of the 
larger forms in the tropics are capable of inflictmg 
a very painful injury Some ants have no sUng, 
but eject a fluid which imtates the skin. 

Vesptda — The females and workers of the wasps 
and hornets are provided with a poison-sac and 
sUng Vespa vulgans is a type of the tnbe 
CrcSiro. It lives in communities. Its sting produces 
much irntation, pam, and swelling, especialljr when 
inflicted on the face, or where the cellular tissue is 
loose. 

Aptda. — True bees, and the Bcmbtdee or humble 
bees, have similar proMrUes, their sung produemg 
ve^ much the same effect as that of the wasp. 

^me of the parasitic HymenofteraxayexX a poison 
into the wound made by their ovipositor The 
best-known instance is that of the genus Ophtbn, 
The genus Partpla also mjects a poison m the same 
way, and probably others of the Jcknmmmida, 

TREATMENT. Many remedies of a simple 
nature have been recommended to allay the pam 
and irritation caused by the sting of the wasp and 
bee, such as vinegar, eau de Luce, ammonia, 
tobacc^uice, solution of soda or potash, oil, indigo, 
eau de Cologne, alum, and all those recommended in 
8cor{^on-8ting8 (r«# Stino). In cases of venomous 
stings, where oonstitutioiml disturbance is induced, 
stimulants or sedatives may be neceisai^ ; and as 
the sung is liable to be left in the wound, ft ought to 
be picked out In cases of'wasp* or bee-sb^ in 
the mouth or throat, which may happen wh^ 
children bit<f a peach or other ftuit that conceals 
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a wasp, severe consequences may arise ftom the 
oedema that supervenes, and extends to the glottis. 

An emetic is then usef^, along with the ordinary 
treatment of oedema; laryngotomy may become 
necessary. In other cases, should violent inrm- 
ptoms mtervene, surgical aid may be xeouirea to 
relieve tension, or give exit to matter. Such un- 
toward results, however, are happily rare. 

Muttlla coccima^ a native of the warmer parts 
of North Amenca, is said to produce loss of con- 
saousness within five minutes of the mflicdon of 
Its sting, life being m danger for some days after- 
wards. 

13 Lepidoptera — A stinging lepidopteroos 
insect has been found The speaes is not men- 
tioned (F. Smith). The bee-moth of the Cape of 
Good Hope is said to defend itself with a sting. 
Though the majority of the perfect insects of this 
tnbe are harmless, some of the caterpillars appear 
to be possessed of irntating properties, resicUng 
m the fine hairs with winch tney are case^ 
and which, being sharp and bnttle, break off and 
remain in the skm, causing irntation meclmmcaUy ; 
but also probably from the presence of some acnd 
substance concealed within the hairs In Ceylon, 
a greenish hairy caterpillar, longitudinally stnped, 
probably of the genus Bombyx^ which frequents the 
leaves of Hibiscus populneuSf alighting on the skm, 
causes as much irritation as the sting of a nettle. 
The larva of Neara lepida has similar properties. 

It IS short and broad, of a pale green, with fleshy 
spines on the upper surfiice, each of which is charged 
with venom that occasions acute suffering The 
larvae of Adohadxt also armed with venomous hairs. 
Another, not uncommon in certam trees in the terai 
of the Himalaya, is a dark-coloured haiiy caterpillar, 
which IS apt to fell on people and cause intense 
irntation It is known as the KomlaA, but the 
moth that produces it is not known In schoolboys 
or others who handle the common ‘woolly bear* 
caterpillar an erythematous rash may be produced. 

14. Coleoptera —Several beetles nave acnd 
secretions capable of exating great irntation and 
inflammation, raising blisters, and if absorbed 
causing painful strangury and great urmaiy irrita- 
tion Such are Mylabns Cuf^t of India, CVwf- 
thans or Lytta, or Meloe vesuatona^ Lytta gigas of 
Senegal, Lytta vUtata of America, and LyUa 
ceps of ChiU 

15 Eohlnodermata.— The long sharp-pointed 
^mes of some of the cchimds are capable of in- 
meUng pamful punctured wounds, but convey no 
true venom. Whether, as in the case of some 
fishes, there may be an irritating mucous sectmoa 
inoculated is uncertain. 

16. Ccatenterata. — Some of the Mtdusm ot 
jelly-fish have the power of stinging. The poiam- 
apparatus is plac^ m certain taberd^ on the 
sur&ce. These contain a collection of giknnles, 
among which are small vesicles. Witmn these 
corpu^es or nematocysts a siMiml ^oand, 

which bursts out on pressure. These are 

found in the mucus exuded by the cxeeti^ and to 
them is attributed the utticati^ power! ptMunm, 
There are several stinging sp^i^ SQIlie ftwnd on 
our own coasts, others in other Ms. It Is the 
larger forms generally that are veP O i|>Qiai » the smeP 
ones having no effect on maiL QwiiMi df 

our seas is a rather fonnidabte qe ite ie, and ^ 
tenor of bathen. It hat a hcoiid httlhy didc, ui 
a Imig train of ribhon-fike atleum floating min 
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it ; it makes its way through the waters ; and who- 
ever comes in contact with these trailing trains soon 
writhes in torture, the effect produced being not 
unlike that of the nettle. 

PhysaUa pelagica^ the * Portuguese man-of-war,* 
has similar properties. It causes severe and sting- 
ing pain, extending up the limb, with feverishness, 
whicn has been known to continue for some hours, 
white wheals forming on the skin, as in urticaria. 
Several other medusae possess these properties, 
and hence they have received the name of Aca- 
lephse, or sea-nettles. The application of vinegar 
or olive oil is said to remove the unpleasant 
symptoms. 

The Actinia, or sea-anemones, and the hydroid 
polyps, appear to possess a similar power, and are 
provided also with thread -cells. They cause urtica- 
tion of the human skin when brought in contact 
with their tentacles. The Sagartiada furnish ex- 
amples of sea -anemones with this property. The 
effects, however, of any of them are transient. In 
some parts of Europe the Acalcpka have been used 
therapeutically as counter-irritants, bv being brought 
in contact with the patient immersed in a salt-water 
bath. Joseph Fayrer. 

VENOUS HUM. — A peculiar murmur heard on 
auscultation of the larger veins, especially those of 
the neck and chest, in anaemia, and in cases of in- 
terference with the flow of the blood through these 
vessels. See Physical Examination. 

VENTNOR, In the Isle of Wight.— A mild, 
dry, tonic climate. Mean winter temperature for 
forty years, 42-43° F. Sheltered from N., N.E., 
and E. ; exposed to S.S.E. and S.W. winds. See 
Climate, Treatment of Disease by. 

VENTRICLES OF THE BRAIN, Diseases 

of. — Synon. : Maladies des Ventricules du Cer~ 
veau ; Ger. Krankheiten der Gehimhohlen . — The 
chief morbid states of the ventricles of the brain 
are (i) New-growths, Degenerations, and Inflam- 
matory changes in the lining membrane (ependyma) 
and velum interpositum ; and (2) Accumulations 
of blood, pus, and serum in the ventricular cavity. 
The more important of these changes are fully 
described in special articles. 

I. Diseases of the Lining Membrane and 
Velum. — In old age, and in some degenerative 
brain-diseases, such as general paralysis, the epen- 
dyma of the ventricles becomes thickened. The 
surfoce is smooth, or, in some cases, covered by 
minute warty granulations. Some of the latter 
may attain the sire of a pea, and constitute small 
fibrous tumours. Similar changes are sometimes 
found when the brain has been subjected for a long 
time to passive congestion. In rare cases the 
thickened membrane has been fotmd calcified in 
places. 

A few morbid growths have been met with in the 
epend3nna, the most common being the granula- 
tions of tuberculosis, which have b^n found both 
on the lining membrane and the choroid plexus. 
The latter antf the velum interpositum frequently 
present thickening, and undue adhesion to the 
ependymiL In rare cases fatty p^owth has been 
met iwth in situation. The choroid plexus may 
pi^BciA partial feuty degeneration, and frequently 
contains corpora amylacea. Aggregations of brain* 
Concretions) are common in the choroid 
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plexus, and occasionally occur in the lining mem- 
orane. 

Cystic degeneration is the most common morbid 
appearance in the choroid plexus, especially in that 
part which is within the aescending cornu. The 
C3rsts are clear, delicate, colourless, transparent, 
from the size of a pea downwards. They consist 
of delicate cells pressed together ; these are simply 
normal cellular elements of the parf which have 
undergone a peculiar degeneration. In some of the 
larger cysts, these cells have been destroyed in the 
centre, so that a true fluid-containing cyst remains. 

Adhesions sometimes take place between con- 
tiguous surfaces of the lining membrane ; these 
may cut off one posterior cornu from the rest of the 
ventricle, and it may thus be obliterated by the 
union of its walls. 

The ventricles may undergo passive congestion in 
common with other intracranial structures, or from 
pressure upon the veins of Galen, which carry the 
blood from the velum interpositum. The latter 
may cause effusion of fluid into the ventricles, but 
its influence was formerly over-estimated. The 
cause which obstructs the veins is generally a growth 
which also hinders or prevents the escape of fluid 
from the third into the fourth ventricle. 

Inflammation involves both the ependyma and the 
velum interpositum. It is rarely confined to the 
ventricles, still more rarely to one. Commonly it 
is part of a general meningitis. The ependyma 
and the velum are thickened and pulpy, being in- 
filtrated with cells of new-formation. The velum is 
always injected ; the ependyma may be injected or 
pale. Occasionally a ‘ false membrane ’ is found 
upon its surface. The tissue of the brain beneath 
the ependyma is softened, and may be injected. 
The fluid in the ventricles is increa^ in quantity, 
and is turbid from pus and exudation -cells, and 
even (it is said) from the cUbris of nerve-fibres. 
The inflammation, of which this is part, is usually 
tubercular and fatal ; but, when simple, it may pass 
away, the ependyma and velum remaining thickened 
and adherent. See Meninges, Cerebral, In- 
flammation of. Tubercular, p. 979. 

2. Intraventricular Accumulations. — 
Hamorrkage rarely occurs directly into the ven- 
tricles ; it has resulted from the rupture of a vein by 
injury ; but blood often enters them from an effu- 
sion into the cerebral substance, an ordinary hemor- 
rhage bursting into the cavity. In meningeal 
hemorrhage blood may even pass up into the ven- 
tricles from the subarachnoid space, by the passages 
through which it escapes. True pus may be found 
in the cavities, from the bursting into them of a 
cerebral abscess ; and a purulent fluid may result 
from inflammation of the lining membrane. A 
slight amount of serum results from inflammation, 
but is rarely considerable, unless the escape of that 
secreted by the choroid plexus is prevented by the 
closure of the passage to the fourth ventricle or by 
the obliteration of the foramina in the membrane 
closing in the fourth ventricle, by which Its cavity 
communicates with the subarachnoid space (Hilton) 
{see Hydrocephalus). In atrophy of the brain, 
the fluid within the ventricles (as beneath the 
arachnoid) undergoes a considerable compensatory 
increase, which has been without reason regarded 
as a cause of symptoms. 

Lastly, b^ violent commotions of tbe« brain the 
s^nm lu^um may be ruptured (Wilks and 
Moson). 
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VERTIGO 


Ventricular htsmorrhage and Hydrocephalus are 
descnbed in special articles. See Brain, Haemor- 
rhw into ; and HYDROCBPHAtus. 

The other conditions mentioned are marked by no 
distinctive symptoms, and call for no special treat- 
ment. W. R. Gowers. 

VERBIGERATION See p. 767. 

VERDIQRI8, Poisoning by— 5^^ Copper, 
Poisoning by. 

VERMES (Lat. worms) — See Entozoa 

VERMICIDES {vermts, a worm; and cado, 1 
kill) — A group of anthelmintics which kill worms. 
See Anthelmintics. 

VERMIFUGES {vermts, a worm; and fu^Ot I 
expel). — A group of anthelmintics which expel 
worms, but do not necessarily kill them. See 
Anthelmintics, 

VERRUCA (Lat a wart) — See Wart 

VERRUCA PERUANA —See Carrion»s Dis- 

EASE. • 

VERTIGO {verto, I turn) — Synon : Giddi- 
ness , Dizziness , Swimming of the head ; Fr. 
Verttge\ Ger SchwtndeU 

Definition. — The consciousness of disordered 
equilibration. 

Physiological Relations —To understand 
vertigo normal equilibration must be bnefly con- 
sidered The equipoise is maintained by a senson- 
motor mechanism. The co-ordinating centre is the 
cerebellum ; the afferent or sensory apparatus con- 
sists of visual, tactile, muscular, and labyrinthine 
impressions ; the efferent or motor mechamsms 
are the muscles, chiefly those of the head, neck, 
spine, and lower extremities. Derangement of any 
part of this apparatus may lead to vertigo, by the 
interruption of its power of adjustment being 
appreciated by cortical centres Vertigo is often 
associated with reeling or staggering, and is incor- 
rectly said to cause it Actually vertigo is the 
consciousness of disturbed locomotor co-ordmalion 
— a rudimentary disorder of co-ordination of loco- 
motive movements (Hughhngs Jackson) — while 
reeling is an adaptive effort to preserve the equi- 
librium It IS quite possible that cortical centres 
in an unstable condition may give nse to vertigo, 
without there being any disease or disturbance of 
subordinate centres, or of peripheral impressions 
It is probable that migrainous vertigo is due to 
discharging lesions of the cortical centres con- 
cerned in the consciousness of equilibratoiy per- 
ceptions Experimental researches and observations 
in disease have established the conclusion that the 
semicircular canals take an important share in 
normal equilibration , injury and disease of these 
parts occasioning locomotive mco-ordination, tem- 
porary when one side only is deranged, permanent 
when both sides are involved It has l^n demon- 
strated by Fiourens that injury of each canal is 
followed by deflmte locomotive disturbance, causing 
the body to tend to fldl, or actually to &U, m a 
definite and precise direction, forwards, backwards, 
or to one or other side, according to which of them 
18 injured. The sensory impressions originating 
in the semicircular canals are caused by varying 
tension of the endolymph, communicated to the 
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vestibular division of the auditory nerve spread out 
on the ampullse of the membranous canal Varia- 
tions m labyrmthine tension may be produced by 
alterations in the position of the head, by differ- 
ences in the vascular tension cff the labj^thine 
blood-vessels, and by the varying pressure in the 
middle chamber of the ear, induced W obstruction 
of the Eustachian tube, spasm of the tensor 
tympani muscle, and other causes ; and it may also 
Iw due to disease of the labymth itself, or com- 
municated to the labjnnnth Moreover, it is asserted 

that Mf the horizontal canal is laid bare, and the 
membranous canal opened so as to expose the endo- 
lymph, blowing gently over the opened canal with 
a fine glass cannula will produce a definite move- 
ment of the head, which is turned to the one aude 
or to the other, according as the current of air 
drives the endolymph towards or away from the 
ampulla. From this it is inferred that a movement 
of the endolymph over, or an increased pressure of 
the endolymph on, the surroundings m the ampulla 
gives nse to afferent impulses which m some way 
determine the issue of eferent impulses leadii^ to 
the movements of the head ’ (Michel Foster) In 
some cases of aural vertigo, the giddmess is much 
influenced by the position of the head, and it is 
only in certam positions that this symptom is pro- 
duced This IS readily accounted for on the suppo- 
sition that the disease causing it is m the seou- 
circular canals, which are so arranged as to he in 
the three directions of space; and change m the 
position must affect the pressure of the endolymph 
on the vanous ampulke, resultmg m adjustment of 
position when the co-ordinating centres are m 
proper working order, but when these are deranged 
leading to the consciousness of disordered equi- 
libration or vertigo. Further, the evidence supphed 
in a post-mortem examination of a case of Memire’s 
disease, where hsemorrhagic mflammatoiy material 
was found in the semicircular canals, and no disease 
of the bram, proves that disease of the semicircular 
canals per se may give nse to vertigo. Visual and 
tactile impressions are hable to be deranged m 
many ways, for instance, by unexpected or unusual 
movements, as in swinging, being at sea, &c. ; by 
local disease of the visual and tactile apparatus; 
and by disease in the nerve-trunks and spinal cord, 
interrupting conduction from the penpMiy to the 
centre By disturbances in visual, tactile, or 
labynnthme impressions the equihbnsing centre is 
uninformed or mismformed, and inco-ordinati<m 
results, outwardly shown by reeling <w falling, and 
inwardly by the sensation we call verti^. Loss or 
perversion of visual or tactile sensadons may be 
compensated for if the two remaming seas<»y 
processes continue intact, but nothing compensates 
for entire loss of labynndune impressioas (Ferrier). 

Patholcxjy. — Verugo may be excited by varia- 
tions m the local or general blood-pressr^ whi^ 
cause variadons in the labyrmthine tenHon, as in 
ansemia, gout, and other affecdons. It WKp be 
exated reflcxly by disease of the tMft tpUfmgo a 
naso lasoy Joul), or by disease of the larynx. The 
symptom is also produced by certain dni^ such as 
qumine, salicm, and the saUcylates, wk& may act 
on the labyrmth through the vascular system, as is 
rendered probable by the deafiieaa and dnnitui' 
accompanying it, but which xoMy be due to frt 
acdon on the aoditoiy nucleus, or tMeotdcal oshtrea 
concerned in consciousneas of anditoiy percepdosi. 
.Verugo may be excited by tending a gilvsiite 
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current through the head froto one mastoid process 
to the other, but the exact mode of its action is not 
known. 

Varieties. — The important forms of vertigo 
which occur in practice will be further considered 
under the following heads : (i) Ocular ; (2) Audi- 
tory ; (3) Gastric; (4) Nervous; (5) Epileptic ; 
(6) Migrainous; (7) With organic brain-disease; 
and (8) Cardio-vascular. 

1. Ocular Vertigo. — Vertigo is fre<juently 
caused by ocular disorders, and is often mistaken 
for serious cerebral disease. The simplest form is 
in paralysis of a single muscle, as the external rectus. 
The vertigo is not occasioned by the diplopia, but 
by the incorrect notion formed of external objects 
by the paralysed eye, due to what is known as 
‘ erroneous .projection.* The confusion thereby 
produced gives rise to vertigo, and often to reeling. 
One of die most important varieties of ocular 
vertigo is that occasioned by insufficiency of the 
internal recti muscles — muscular asthenopia. This 
is most commonly met with in myopia. During 
reading, these muscles, which have long been over- 
taxed by exertions to maintain the convergence of 
the eyes rendered necessary when looking at near 
objects, suddenly give way under the strain ; .they 
relax, Ae eyeballs turn out, and the letters on the 
page become indistinct, run into each other or over- 
lap, and a sense of confusion and giddiness occurs. 
It is usually accompanied by aching at the back of 
the eyes, headache, and sometimes by nausea. 
Muscular asthenopia may occur also with hyper- 
metropia, and as a sequel to exhausting diseases, 
such as fevers and diphtheria. Many instances 
are recorded where, owing to these causes of ver- 
tigo not being recognised, serious errors of diagnosis 
and treatment have resulted. For the diagnosis of 
the p^cular optical defect and treatment, the 
reader is referred to the article Vision, Disorders 
of- 

2. Aural or Auditory Vertigo. —Synon. : 
Vertigo ab Aure Lasa ; Labyrinthine Vertigo ; 
Apoplectiform Vertigo j Meniere’s Disease. 

Under the term ‘Meniere’s disease’ is grouped 
a class of ca^s in which vertigo is caused by per- 
version or abeyance of the lab3rrinthine function. 
The labyrinthine disturbance may be caused either 
(l) directly by an affection of the labyrinth, such 
as {a) haemorrhf^e, {b) congestion and inflamma- 
tion ; or (2) indirectly y by (a) disease of the middle 
ear (otitis media), (^) obstruction of the Eustachian 
tube, (r) spasm of the tensor ^rmpani, or paralysis 
of the stapedius, or (d) irritation or obstruction of 
the external auditory meatus, and pressure on the 
merabrana tympani, as by cerumen, foreign bodies, 
or by syringing the ears, especially when die mem- 
brana tympani is perforated. In Meniere’s disease, 
strictly speaking, there is always coincident dis- 
turbance in the Actions of the semicircular canals 
and cochlea, as indicated by the three most im portant 
associated symptoms — vertigo, tinnitus, and deaf- 
ness. Accompanying these cardinal symptoms 
there are accessory phenomena, due to secondary 
visceral disturtoce, namely, pallor, faintness, and 
nau^ or vomiting — a condition of syncope. Aural 
vertigo is rare in young persons, and is chiefly met 
with in the later half of life. It is more frequent 
in men than in women. 

The disease makes its appearance, in a person 
appaxently quite well, or the subject only of some 
enronic aural disease, with a loud noise in the ear. 


compared by different persons to the whistle of a 
steam-engine, the firing of a gun, or the roar of the 
ocean. When a person, as not infrequentlj?’ happens 
after the first attack, has an habitual noise in the 
ear, this at the time of the attack is sometimes, but 
not always, greatly exagp;erated. The noise, which 
is wholly or principally in one ear, is soon followed 
by the feeling of giddiness. This is generally of a 
high degree, causing a sensation of movement of 
surrounding objects in some one direction, a feeling 
of translation of the patient’s body in the same direc- 
tion, or actual movements of the body. The move- 
ment, whether apparent or real, is \xs\ia\ly/rom the 
side on which the ear is affected. In recurring 
attacks the movements, whether of objects or of 
the individual, are nearly always in the same direc- 
tion. Usually the sensation of movement is from 
behind forward, or to one or the other side, or the 
patient has a feeling of rotation round a vertical axis. 
When in bed, the room, bed, and occupant are felt 
as if turning round and round, or rising or sinking. 
Accompanying the vertigo there is reeling, and the 
patient clings to surrounding objects for support. 
In some cases the movement is too rapid for the 
patient to obtain security in this way, and he is 
thrown to the ground, sometimes with such violence 
as to occasion serious injuries. One patient de- 
scribed the sensation as ‘ if his heels went up into 
the air.’ When falling takes place, it is usually 
forwards or to one side. It is, however, to be 
especially remembered that, except in rare cases, 
there is no loss of consciousness ; the patient being 
able immediately after the attack^o describe the sen- 
sations he experienced, or even to answer questions 
in the attack itself, j/tx some cases deafness, more 
or less complete, but sometimes transitory, follows 
the vertigo at an appreciable interval, and in some 
cases it is altogether wanting. Following the tin- 
nitus and vertigo, in more or less rapid succession, 
there occur nausea and in most cases vomiting, 
accompanied by pallor of the face ; the skin becomes 
cold and covered with a clammy sweat. In some 
cases oscillatory movements of the eyes are observed. 
It is generally asserted that objects appear to move 
in a direction opposite to that of the ocular move- 
ments. This is not universally true ; and probably, 
contrary to the statements of most writers, the 
apparent movement of objects is in the same direc- 
tion as the observed movements of the eyes. Gra- 
dually the attack passes off ; the noises in the ear 
lessen, but deafness is left behind. The body re- 
covers its warmth, and the pallor subsides, but 
vertigo and vomiting may persist for some hours or 
even days, both being aggravated or induced by 
rising from a horizontal position. Slight attaclw 
may only last a few minutes. In cases where there 
is a direct lesion of the lalwrinth, a certain degree 
of deafness — a limitation or the field of audition, 
that is, the loss of certain sounds in the musical 
scale — and tinnitus remain. The patient is in all 
other respects well, except for the dread of a recur- 
rence of the attack. Occasionally, however, some 
amount of vertigo and reeling persist, liable to 
be aggravated by gastric derangement. The writer 
has known a patient who had extremely severe and 
typical attacks, who' both previously and subse- 
quently suffered from functional dysphagia between 
uie attacks — a full-sized bougie could be easily 
passed. It was evidently due to disturbance in the 
vagus-nucleus. A patient ranly escapes with one 
attack. Subsequent attacks are separated by dis- 
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unct intervals, but m severe cases these may become 
less and less, until a permanent vertiginous state, 

a most distressing character, may be reached, 
liable to paroxysmal exacerbations. In such very 
grave cases spontaneous cure may occur on the 
sstablishment of complete and permanent deafness, 
it rehef may be obtained bv therapeutical mea> 
mres. When the labynnthme disturbance is 
secondary to disease of some other part of the audi- 
tory apparatus, removal of the primary disease, as 
serumen or tympamc catarrh, will, when practicable, 
promptly remove the symptoms, and the attacks 
may not recur. 

Diagnosis. — Mem^re’s disease has to be distin- 
guished from epilepsy, apoplexy, gastric derange- 
ment, and other forms of vertigo From all these 
It is distinguished by the almost invariable co-exist- 
ence of tinnitus, deafness, and vertigo; with, in 
addition, a tendency to syncope and nausea, or 
vomitii^. The concurrence of the first three sym- 
ptoms renders it probable that the labyrinth is in- 
volved, a point which will be further established hy 
testing audition with a tumng-fork and watch. The 
vertigo IS generally a sensation of movement m a 
certam definite and umform direction. There is never 
numbness, tingling, or any sensations analc^ous to an 
aura. As to the diagnosis of the nature of the laby- 
rinthine affection, whether pnmary or secondary, 
some rules have been laid down by authonties. If 
a person who has formerly heard well becomes sud- 
denly deaf or hard of hearing, with the symptoms 
of an apoplectic attack, and if there is at the same 
tune an uncertain and staggenng gait, but no sym- 
ptoms of paralysis m the nerve-tracts, and if the 
examination shows a normal membrana tympani, 
and perfectly permeable Eustachian tube, we may 
believe with great probability that there is an affec- 
tion of the labyrinth (Troltsch) Deafness and 
tinnitus occurring without vertigo indicate an 
affection of the middle ear. Vertigo and tinmtus 
without deafness may be due to a similar affection. 
Vertigo, tinmtus, and deafness are certainly due 
to an affection of the labyrinth When the vertigo 
IS markedly influenced by changes m the position 
of the head, it is, in the wnter’s opinion, strong 
evidence that the disease is in the labyrinth. Care- 
ful otoscopic examination should be made, the 
permeability of the Eustachian tubes tested, and the 
tuning-fork and watch employed to ascertain the 
condition of the conducting apparatus, before an 
exact opinion can be formed as to the seat and 
nature of the disease. Vomiting, following the m- 
gestion of some nch or indigestible food, may be so 
severe and lasting as to monopolise attention, and 
the vertigo and unnitus may not be complaint of 
In such a case, a mistake may readily occur in a 
first attack. 

Prognosis. — When the labyrinthme affection is 
due to some remediable defect, the disease will sub- 
side on removal of the cause, such as cerumen or 
tympanic catarrh ; hence the great importance of an 
exact diagnosis as to the nature of the case. When 
the lesion is primarily of the labyrinth, a certam 
degree of deafness and tinmtus is nearly always left, 
and recurrence of the attack ii to be antiapated, 
though som^ cases recover completely under treat- 
ment. In smne instances the tinnitus and vertigo 
may cease on the patient beccmdng completely deaf. 

TREATMENT. — In the Attack, and for a short 
time following iti the recumbent position should be 
strictly maintained. Bromide of potassiumor ammo- 


mum, in ten- to twenty-grain doses» riioold be 
administered, and small jneces of ice swallowed. 
Belladonna is also recommended, especially in com- 
bination with bromide. Next, any gastric derange- 
ment should be corrected, for m some cases 
derangement exates a paroxysm in a person predis- 
posed to It by some aumafi^Uon, insufficient idone 
to induce an attack. Alkalis and vegetable bitters, 
with or without bismuth, will generally be useM for 
this purpose. Any abnormal local condition must 
be treated. Subsequent to the attack qumme in loll 
doses, 3 to 5 or 10 grains three times a day, perse* 
veringly usm, is sometimes attended by the best 
results (Charcot). The wnter has seen many cases 
which corroborate this statement. Gelsemium and 
salicylate of sodium have been found useful (Gowers). 
Counter-irritants, including the actual cautery, 
apphed to the mastoid region, have proved service- 
ame m some cases, and may be used m addition to 
other measures. Threatened attacks of aural vertigo 
may be often avoided, especially m cases in which 
arterial tension 1$ high, by a dose of calomel, and it 
IS a good plan to give a patient liable to attacks 
calomel-powders (gr. uj or v) to be always earned 
in the pwket-book, and order one to be placed on 
the tongue when any threatenings occur. 

3 Gastric Vertigo. — Synon. : Vitrttgo a 
Stomacho Laso, 

Vertigo, occasionally of a high degree, sometimes 
accompames chrome gastnc derangement. It is 
more common with slight than with grave affections 
of the stomach, but has been met with in well- 
marked orgamc disease of this organ. It sometimes 
occurs soon after a meal, but more often when the 
stomach is empty (Trousseau). At the same time 
It IS now generally agreed that cases of gastric 
vertigo are much less common than Trousseau’s 
description would lead one to believe. In the 
majority of such cases some ear-disease is revealed 
by careful examination. Associated with the vertigo 
are usually pain and a feeling of fulness m the 
stomach, increased by food ; heartburn ; eructations ; 
vomiting ; flatulence ; and pain in the left hyj^ 
chondnum and chest. The bowels may be tor^, 
or diarrhoea may be present. The patient often sud- 
denly experiences a swimming in the head, objects 
may appw to revolve, the patient’s gait becomes 
tottering, and he may even mil. Often there is con- 
strictive headache, fiuntness, and pallor with nausea, 
and sometimes troublesome vomitii^, but there is 
no loss of consciousness. Visual hallucinations may 
be present, and buzzing in the earsexpenenced, but 
there is no deafness. The veiti|i:moas sjonptotns 
may so predominate that the ga^c s^ptoms may 
not be coroplamed of ; but treatment directed i^^atnst 
dyspepsia cures the vertigo. When predispostng 
gutnc disturbance 1$ present, tnvial causes, such as 
looking at objects wtuch leiui to confused visual 
impressions, may excite an attack, but this may also 
arise spOQ^tneously. In many cases relief is dbttioed 
by the recumbent position, but attacks 
when the patient is lying doom. 

Diagnosis. — ^This form of verti|^ is diagndssd 
from epilepsy by absence of loss of otmsefdoiiiiSM ; 
and from labyrinthine vertis^ by the a b ss o c a of 
deafoess, and the physical sis?as of amal disease. 
It cannot be condndea that the veitlgokieiientlall^ 
gestiic without thorough exMotoarion of the tm9t 
as already stated, vertigo may lls coroited 
getbric disturbance when riiece ii iahysi&tblili 
affection insuffident alone to detopiiiie an atmdk 
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It must also be remembered that signs of 
gastric and intestinal derangement are in- 
duced in Meniere’s disease, and may be so 
prominent as to cause the aural affection to be 
overlooked, 

4. Nervous Vertigo.— Synon. : Fr. Vertige 
Nirveuse , 

Not uncommonly, vertigo is one of the most 
troublesome s^ptoms of nervous exhaustion and 
depression. This occurs in persons unduly taxing 
their nervous powers by severe intellectual strain, 
especially when combined with anxiety, or by 
sexual excesses. It occurs also from the depressing 
effects of the immoderate use of tobacco, alcohol, 
and tea. The vertigo rarely reaches a high degree, 
manifesting itself by a sensation of confusion, or of 
objects revolving, only occasionally by the feeling 
of a tendency to ^1. It may be associated with a 
slight reel, but mure often the patient feels as if he 
were walking unsteadily, when there is no per- 
ceptible peculiarity of gait. As a rule giddiness is 
only experienced in the upright position, but in 
some cases it occurs when the subject is recumbent, 
and the patient often complains of sudden and 
violent startings when just in the act of falling 
asleep. It is often intensified by an elevated posi- 
tion, and in large buildings and assemblies. Hence 
it is often experienced in church. It is peculiarly 
distressing, owing to the sufferer’s emotional equi- 
librium being easily disturbed, and is frequently 
associated with a dread of impending cerebral 
disease — epilepsy, apoplexy, insanity, &c. There 
dten co-exist gastric derangement and flatulence, 
with irritability of the heart, palpitation, and sleep- 
fcssness. There may be slight and temporary 
ouzzing in the ears, but deafness is absent, and loss 
of consciousness does not occur. In these respects 
it is readily distinguished from Meniere’s disease 
and petit maL 

Treatment. — This variety is to be treated by 
removal of the cause — over-work, excessive sexual 
indulgence, or the abuse of alcohol, tobacco, or 
tea ; by correction of any dyspeptic symptoms ; and 
by the administration of nervine tonics, such as iron, 
quinine, or strychnine. Bromides should be avoided 
if possible. 

5. Epiieptio Vertigo. — Vertigo may occur in 
a slight fit of epilepsy, or at the commencement of 
a severe attack. The symptom may replace an 
epileptic fit, or may co-exist with epilepsy. It is 
more common in epileptic vertigo for the patient to 
imagine that he himself is moving or turning round, 
than for external objects to appear in motion 
(Russell Reynolds). If the vertigo is related to 
change of position of the head, it is probably laby- 
rinthine. The latter is not usually accompanied by 
loss of consciousness, and b more apt to be fol- 
lowed by vomiting (Gowers). 

6. Migrainous Vertigo. — ^Vertigo commonly 
constitutes one of the phenomena of megrim, 
occurring as a rule after the disorders of sight, 
touch, and speech, when these form part of the 
scisure, and either attends or follows tne develop- 
ment of the headache (Liveing). Vertigo some- 
times replaces the attacks of megrim. It is apt 
to o ccur on change of ..posture, or on suddenly 
tttrmn^ the head. As a rule, migrainous vertigo is 
slight in degree, but it may be quite severe, and 
accompanied by nausea and vomiting. It is un- 
associated with noises in the ear, or with deafness. 
Sse Megrim. 


7. Vertigo In Connection >vith Organic 
Disease of the Nervous System.— Vertigo 
sometimes accompanies disease of the cerebrum, 
both acute, as apoplexy, and chronic, as a tumour. 
There are reasons for believing that vertigo may be 
excited by cortical lesions, thus explaining epileptic 
and migrainous vertigo. Diseases of the cere- 
bellum and of its middle crura are often attended 
by reeling gait, and sometimes by vertigo. This 
symptom sometimes accompanies the ataxy of tabes 
dorsalis, and is a symptom of many cases of insular 
sclerosis. 

8. Cardio-vasoular. — Disease of the heart 
accounts for some cases of vertigo, while in others 
the symptom is due to arterio-sclerosis ; but apart 
from cardiac or vascular disease the symptom may 
arise from sudden alteration of the cerebral circu- 
lation, anaemia or hyperaemia of the brain; and 
women at the climacteric period often suffer from 
giddiness. 

A peculiar form of disease has been described by 
Gerlier, which he has called * paralysing vertigo,’ 
and which subsequent writers have named ‘ Gerlier’s 
disease.’ It consists of three groups of symptoms : 

(1) muscular weakness in the muscles of the neck 
or trunk and legs, and occasionally in the hands ; 

(2) pain in the neck and occiput ; (3) ocular sym- 
ptoms, of which ptosis is the most common. Occa- 
sionally diplopia and amblyopia are present. Dizzi- 
ness or mistiness before the eyes is often present, more 
rarely rotatory vertigo. The attacks usually occur 
about once or twice a day, and between the 
attacks the patient is well. They disease has only 
been observed in some Swiss villages on the French 
frontier, where the malady has received the name 
of le tourniquet. It appears to have had a kind of 
epidemic prevalence. Its nature is very doubtful, 
but it appears to be a functional disturbance or 
psychosis. No evidence of organic disease has been 
present in the cases recorded. 

An affection described by Miura, in Japan, and 
known as kubisagara^ is probably the same as 
‘Gerlier’s disease.’ 1740. 

Stephen Mackenzie. 

VESICANTS {vesicOf I blister). — A class of 
counter-irritants which produce blisters. See 
Counter-irritants. 

VESICLE (vesieulaf diminutive of vesica^ a 
bladder). — Synon. : Fr. Visicule ; Ger. Blaschen, 
A vesicle is a lesion of the skin prc^uced by a small 
localised collection of fluid in the epidermis. The 
usual contents are blood-serum with fibrin, leuco- 
cytes in varying numbers, degenerated epithelial 
cells, and in many cases micro-organisms. If the 
leucocytes are in large numbers, the contents of the 
vesicle are purulent, and the name ‘pustule ’ is ap- 
plied ; when the vesicles become confluent, or are of 
l irge size, the name ‘ bulla ’ is made use of. Vesicles 
may arise in any of the layers of the epidermis. Fre- 
quently they arise immediately under the stratum 
comeum or in the upper layers of the stratum 
granulosum. Such vesicles are found in the early 
lesions of eczema, or in some of the varieties of 
pyodermia. As a rulethey contain micro-organisms 
m considerable numbers. They may also arise in 
the stratum granulosum or at toe junction oi this 
layer and the stratum mucosum. In such cases the 
vesicle may be surrounded by toe stratum granulosum 
or may be covered by both the stratum granulosum 
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and the stratum comeum. The vesicles of djrsidrosii 
frequently arise m this situation They may also 
form at various depths in the stratum mucosum. 
With an uninjured horny layer the contents of the 
vesicles may be free of organisms. 

Vesicles may be divided into compartments by 
strands of epithelial tissue, or umbilicated yrhen 
rising round one of the ducts of the skin-^lands or a 
hair-follicle. They may be developed m nngs, as 
in erythema multiforme ; in groups, as in herpes 
zoster ; and may be acuminate, rounded, or flattened. 

Not infrequently the red blood-cells, as well as 
the serum, may be contained in the vesicles. 

In certain diseases of the sweat-apparatus, vesicles 
may arise containing sweat only 

The vesicle may heal by absorption of the contents, 
or after their escape on account of rupture of the 
epidermis, followea by subsequent desquamation of 
the overlying epidermis As the epidermis is repro- 
duced no scar results from an uncomplicated lesion. 

Jambs Galloway, 

VESICULAR EMPHYSEMA —A form of em- 
physema of the lungs, in which the alveoli are 
distended with air. Sat LuNGS, Emphysema of. 

VIABLE (Fr Wtf, life) — Synon. : Fr Viable ; 
Ger Lebendtg — An epithet applied to a newly bom 
child, to indicate its capacity for maintaining an 
independent existence Viability has chiefly to be 
determined by the age of the foetus, and by its con- 
dition as regards formation, health, and strength 
{see Monstrosities, and Fcetus, Diseases of 
the) It has also been supposed to depend in some 
measure upon the season of the year m which a 
child is bora. The question of viability has im- 
portant medico-legal bearings, for which reference 
should be made to works upon forensic medicine. 

VIBICE8 a wale) — Synon ; Fr. Verge^ 
iures ; Ger, Stnemen — A term applied to patches 
of discolouration on the surface of tne body, some- 
what resembling the marks of stripes or wales, and 
due to the presence of altered blood in the part. 
Vibices may arise either during hfe, as the result of 
a variety of causes {see EXTRAVASATION) ; or after 
death, as one form of cadavenc Imdity or hypostasis. 
See Death, Signs of. 

VIBRIO I shake) — SynoN. • Fr. Vtbrtm; 
Ger Zitterthierchen See Bacteria. 

VICARIOUS {vtcartusy in place of another). — 
This word signifies substitution, and in physiology 
and pathology implies that some part or organ 
performs certain functions, or is morbidly affected, 
instead of some other part or organ, thus becoming 
a substitute for it. The notion of vicariousness is 
chiefly associated with a discharge of blood, whether 
physiological or morbid. Thus it is ver^ common to 
speak atot vicarious nunstruahotit which is under- 
stood to mean that the discharge of blood that takes 
place normally ftom the uterus at the menstrual 
penod either does not occur at all or only imper- 
fectly, and that its place is taken by haemorrhage 
from some other part, evidenced by epistaxis, haemo- 
ptysis, haematemesis, or other forma of bleeding. 
The same idea is extended to morbid haemorrhages, 
such as bleeding from piles, when this becon^ 
habitual in an individual at frequent or regular in- 
tervals. It is supposed that ble^ng may sometimet 
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take place from other parts as a vicarious haemor- 
rhage, instead of from toe haemorrhoids. 

Again, discharges, whether normal or morbid, as 
of secretions, mucus, pus, or other materials, are 
believed by many to exhibit a vicanous relation to 
each other m some instances, coming from one part 
while ceasing or diminishing at another, and so om 
This may be illustrated by expectoration and diar- 
rhoea m phthisis, which appear to modify each other 
as to their amount in some cases of this disease. 
Further, secretions and excretions are regarded as 
acting vicariously with reference to each other. 
Thus some of the secretions of the ahmentary canal 
are undoubtedly capable of acting mutually as sub- 
stitutes, and this may be looked upon as an instance 
of vicanous action ; while such a connection exist- 
ing between the perspiration and urine is generally 
recognised. 

Certain morbid conditions are also considered as 
having a vicanous relation For example, con- 
gestion of, or hsemorrhage from, one part may take 
the place of congestion at another ; or mflammation 
in one region may be the substitute for inflammation 
in another region. 

Enlargement of one lung or one kidney after 
complete or partial destruction of the other — 
examples of a condition generally known as * com- 
pensatory hypertrophy* — may also be quoted as 
instances of vicarious action. 

There is probably more or less truth in these 
notions of vicanousness, as applied m relation to 
physiology and patholc^. In actual practice, how- 
ever, no case ought to be regarded as belonging to 
this category, without careful and thorough investi- 
gation. It has happened that hsemorrb^es sup- 
posed to be vicanous of menstruation have been 
important signs of grave diseases, such as gastnc 
ulcer, or pulmonary phthisis The pnnaple may 
be of mlue m certam conditions as an indication 
for treatment. Frederick T. Roberts, 

VICHY, in Allien, France. — ^Thermal alkaline 
waters. See Mineral Waters. 

VI DAGO, in Portugal. — Bicarbonated alkaline 
waters, with lithium and arsemc See MINERAL 
Waters. 

VILLOUS GROWTH {vtUus, hair).— A growth 
composed of hypertrophied vilh. See Tumours. 

VIRGINIA SPRINGS, in Virginia, United 
States. — Sulphur- waters. Mineral Waters, 

VIRULENT {virus, a poison). — This word is 
generally employed to indicate great intensity or 
malignancy of a disease ; for example, virulent 
infiammation and virulent small-pox. See also 
P 721- 

VIRUS (Lat). — Literally this word agnifies a 
poison, but in medical language it is used 
signate any kind of specific organic pdson. " Sin 
Infection. 
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4e la Vision ; Ger. Sekenstormigm* 

Sight may be defective as to peroepHoa cKfirmt 
of colour, or of ligkt $ and the whtde or only a pan 
of the visual fieU may be affected. it 

disordered whenever HnmUnr 
comes difficult or impossible (tis 
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and when visual endurance is impaired. The 
terms ‘vision* and ‘si^ht,* as commonly used, 
indicate acuteness of vision, and refer to the per- 
ception of form at the yellow spot. In this article 
disorders (A) of perception of lights (B) of perception 
of colour^ and (C) of the visual fields will be shortly 
alluded to ; but attention will be chiefly given to 
(D) disorders of acuteness of vision caused by opti- 
cal defects in the eyes. 

A. Disorders of Perception of Light. — 
Perception of light is equally good in all parts of 
the retinal area, except the most pteripheral zone, 
which appears to be blind. Impaired perception 
of light causes disproportionate defect of vision by 
dull light — ‘night-blindness.’ It may affect the 
whole field, or only its periphery. It occurs chiefly 
in diseases of the outer layers of the retina, espe- 
cially syphilitic retinitis and retinitis pigmentosa, 
and sometimes in chronic glaucoma. Lowered 
light-sense over the whole field occasions the 
symptoms in the peculiar disease known as func- 
tional or endemic nyctalopia {torpor retina). The 
opposite condition, day-blindness with true retinal 
photophobia, is much rarer and more obscure. It 
is usually congenital, and accompanied by nystag- 
mus, amblyopia, and colour-blindness. See Nyctal- 
opia j and Hemeralopia. 

B. Colour- Blindness.— Synon. : Dyschro- 
matopsia ; Achromatopsia ; Daltonism. — This, when 
congenital, is usually not related to any other defects 
of vision. Congenital colour-blindness occurs with 
greater intensity and far greater frequency in males 
^an in females (M. about 3*5 per cent. ; F. *2 per 
cent, or less). It is shown by inability to distinguish 
between certain colours owing to absence of one or 
other of the chief colour-sensations. The spectrum 
seen by a red-blind person may appear shorter at 
its red end than it does to one with normal 
colour-vision, and he sees in it only two chief 
colours. The red, orange, yellow, and green are 
all ‘green,’ the blue and violet are ‘blue,’ and the 
two are separated by a neutral or ‘white’ band 
at the part that to the normal eye is bluish-green. 
In green-blindness the spectrum is not shortened, 
but the red, orange, yellow, and green are ‘ yellow ’ 
of various shades, or sometimes ‘ red ’ ; the neutral 
band is in the pure green. It is often impossible 
to distinguish red-blindness from green-blindness 
with certainty except by using the spectrum ; and 
in ordinary examination the two forms are best 
grouped together as ‘red-green-blindness.’ Inin- 
complete red-green-blindness, green, bluish-green, 
and often rose are confused with grey of corre- 
sponding shade, and red is confused with shades of 
brown, greenish-brown, and yellowish -brown. In 
a complete case full green and scarlet look identical, 
and dark yellows are more or less confused with 
them. The best test (of many) for ordinary use is 
Holmgren’s, in which a skein of Berlin wool, of a 
particular colour and shade (green, rose, or red), 
IS given to the patient, and he is required to 
match it with all the others which seem to him 
of the same or a similar colour, among a large 
bundle of skeins of many colours. He is not 
usually allowed to name the colours, because even 
the colour-blind often guess the colours of common 
objects correctly. A very pole, pure green is the 
first test us^ j and the colour-blind, even of slight 
degrees, will match with it not only other green 
fkeini, but also shades of pole grey, buff, piiS, or 
blue. Slight cases may eaaaly be overlooked, unless 


the wools are carefully selected, and the examiner 
practised. In deciding as to the fitness of a can- 
didate for signal work it is often desirable to test 
with a lantern and coloured glasses in addition to 
the wools. Red and green are not well seen even 
by the normal eye, except at the central part 
of tlv& visual field (i.e. the field for these colours is 
smaller than for white) ; but even at the periphery 
these colours are recognised if very brightly lighted 
and of large size. 

Acquired colour-blindness ofien comes on in 
degenerative or inflammatory diseases which begin 
in the optic nerve. It is rare in diseases of the 
retina, and in glaucoma. Like the congenital 
form, it usually concerns only, or chiefly, red and 
green. It may affect the whole visual field of these 
colours, or only certain parts, a gap, or ‘ scotoma,’ 
being present, on the area of which the red and 
green are not perceived in their true colours. 
When acquired colour-blindness is well marked in 
the whole extent of the field, in cases of disease of 
the optic nerve, the prognosis for sight is generally 
very bad ; but if it be localised on a central 
scotoma, even though it may there reach a high 
degree, the prognosis is usually good. Progressive 
atrophy of the optic nerve, however, occasionally 
reaches a very high degree without any colour-defect. 

C. Disorders of the Visual Field.— The 
visual field is the whole surface visible to one eye 
singly while at rest. It forms a concave surface, 
all the points of which are equidistant from, and 
perpendicular to, their corresponding points on th^ 
retina. In the outward and downward part it 
reaches to 95° from the centre ; inwards, upwards, 
and downwards to about 60°. Projected on a 
flat surface it forms an oval. The centre fixation- 
point’) corresponds to the yellow spot, and the 
‘blind spot’ corresponding to the optic disc is 
about 15® outwards from this point. In order 
to measure the field roughly, the patient, placed 
with his back to the light, and covering one 
eye, looks steadily from a distance of eighteen 
inches at the nose or eye of the observer, who then 
moves his hand, or a small object, such as a sq^uare 
inch of paper, about in the oifferent parts of the 
field, and notes any places where the object is 
invisible or badly seen. This test, carefully applied, 
will detect any considerable loss of the field. Or 
the patient may gaze at a spot on a black board 
about one foot off, and a piece of white chalk be 
moved from various places at the periphery until it 
comes into view ; a line joining these points will 
form the boundary of the field. For accurate 
measurements a sp^ial instrument, the Perimeter, 
is necessary. 

D. Dieopders of Perception of Form — 
Synon. : Acuteness of Vision ; Visus ; K ; Fr. 
Acuiti Visuelle; Ger, Sehschdrfe\ .S.— Perception 
of form is normal only when the image of the 
object looked at falls on the retinal layer of rods 
and cones, at the centre of the yellow spot, is 
clearly defined, sufficiently bright, and of a certain 
minimum size. 

Principles. — The size of the image depends 
(I) upon the size of the * visual angle’ enclosed by 
the two lines drawn from the extremities of the 
ol^ect to the * nodal point * just behind the crystal- 
line lent; and (3) on the distance of the nodal 
point from the retina, which in the normal eye is 
mm. The form of any letter or character is 
distinguished -by a properly formed and healthy 
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eye, in moderate light, if it subtend a visual angle 
of five minutes, each of its separately distinguish- 
able parts subtendmg an angle of one minute. If 
the nodal point be more than 1$ mm. from the 
retina, the image will be larger, and the acuteness 
of vision therefore increased ; this occurs in myopia, 
and also when a convex glass is held in front of 
the eye. The reverse is true if the distance be less 
than 15 mm., as in hypermetropia and when a 
concave glass is held before the eye Hence con- 
vex lenses always increase, and concave lenses 
always dimmish, the size of the retinal images. 
Vision or ‘ fixation * is called direct or central when 
the image of the object looked at falls on the 
yellow spot ; indirect or excentric when, m conse- 
quence of impairment of function at the yellow 
spot, an image falling on some other part is better 
seen. The sharpness of the image de^nds 
(opacities of the media £^rt) upon the retina being 
exactly at the focus of the refractmg (dioptric) 
media of the eye ; it is also influenced somewhat 
by the size of the pupil, being, cateris panbus^ 
better when the pupil is small. 

Normal acuteness of vision is expressed as unity 
(V. or S. = I ) , subnormal vision being expressed 
as a fraction Various test-types are in use, com- 
posed of letters, figures or words, of such a 
size that each subteniS the minimum angle of five 
minutes at a certain distance The test-types of 
Dr Snellen are m most general use, and include 
letters visible under the standard angle at from 
60 metres to •$ metre. If No. 60 be read at 
60 m , then V. = |§ or i , if No. 60 can only be 
seen at 6 m., V =^, &c. V., therefore, is ex- 
pressed by a fraction whose numerator is the greatest 
distance at which a given type can be read, and 
the denominator the distance at which it ought to be 
seen ; or the fraction may be reduced (A=^, &c ) 
The acuteness probably becomes somewhat lowered 
in some old persons without demonstrable disease. 

The prmapal disorders of perception of form 
calling for description here are as follows . ( i ) Func- 
tional Affections of the Optic Nervous Apparatus ; 
(2) Abnormalities of Refraction, including Hyper- 
metropia, Myopia, and Astigmatism ; (3) Aniso- 
metropia ; (4) Disorders of Accommodation ; and 
(5) Asthenopia. 

I. Funotional Affeotions of the Optio 
Nervous Apparatus — Amblyopia without oph- 
thalmoscopic changes may be permanent or tempo- 
rary, and exhibit many differences m the character 
of the failure of sight Many persons see much 
better with one eye than the other, though the 
defective organ shows no sign of past or present 
disease. Hypermetropia, or some other form of 
ametropia, is often present, and is usually of higher 
d^ree in the amblyopic eye. When, as is com- 
mon, squint occurs m such a ^rson, the souintmg 
eye is almost always the defective one ; ana it has 
been assumed that the defect is a result of the 
squint, and due to a purposive suppression of sight 
in order to avoid aouole vision. This kind of 
amblyopia is, however, seen without either squint 
or ametropia — a fact which, with others, renders it 
almost certain that the defect is usually, or chiefly, 
congenital. Whether the seat of deficiency is m 
the eye or the bram remains to be proved ; but it 
is well to realise that this fom of amblyopia can 
seldom be improved even by lone practice. In 
cerebral hemiansesthesia there may oe blindness, or 
amblyopia with contraction of the field and colour- 


blindness, in the eye opposite to the lesion, with a 
lower degree of the same condition m the other 
eye. Some rare casw of defective sight in one 
eye without changes, in which there is a history of 
previous paralytic symptoms, probably belong to 
this group. In kemtopta (properly hemianopsia) 
there is usually loss of the corresponding (R. or L.) 
halves of the visual fields, vision being lost on the 
side opposite to the lesion. The lesion may be in 
the tract, but is much more often higher up (optic 
thalamus or occipital lobe). Someumes there is 
contraction of the remaining half field Loss of 
both temporal halves indicates disease at the 
chiasma ; neither this, nor loss of both nasal halves, 

IS frequent In hemiopia, even of long standing, 
from disease above the chiasma, the optic discs are 
seldom altered. In some cases of *bemiopia* only 
a quarter of each field is lost Hemiopia, usually 
temporary, for colours only, without loss of light- 
er form-sense also occurs. 

Disease of the optic nerve between the eye and 
the chiasma causes bhndness or defective sight, 
often at first with httle or no ophthalmoscopic 
change , but if the loss of sight remain, ophthalmo- 
scopic signs either of mflammation or atrophy ap- 
pear in a few weeks. These changes may, how- 
ever, be very slight ; as in the common cases of 
central amblyopia caused by tobacco-smoking, in 
which disease of the optic nerves has been demon- 
strated, and in some cases of amblyopia due to 
disseminated sclerosis 

Temporary fogginess of sight, usually with the 
appearance of coloured rings around a candle, 
occurs in the premonitory stage of glaucoma ; these 
last from half an hour to a day or more ; they do 
not usually occur m both eyes at once {see Eye, 
AND ITS Appendages, Diseases of). Attacks of 
megrim are often usher^ m by a pecuhar transient 
subjective defect of sight ; a small cloud, appearing 
near the middle of the field, quickly spreads with a 
quivering movement and zigzag outline over about 
half the field, its borders are often brilliantly 
coloured, it affects both eyes; is equally viable 
whether the eyes are open or shut ; lasts about a 
quarter of an hour , ana is generally followed 
the other jnegnm-symptoms to which the patient is 
subject. But some persons merely complam of a 
*cloudmess’ or of ‘spots* before their headaches 
{see Megrim). Brief attacks of defect or bhnd- 
ness of one eye, coming on suddenly, and recumng 
m the same eye, occasionally take place ; and m 
some of these the eye eventually remains b^d with 
the changes characteristic of obstruction of the 
retinal artery. 

Persons who suffer from severe neuralgic pam in 
the fifth nerve sometimes desenbe dimness of the 
same eye during an attack, but the opportunity of 
vending the statement seldom occurs. In hysterfoal 
persons sight is sometimes much lowered, and may 
seem altogether lost m one or botheyea. Tbeie 
may be photophobia, and symptoms A ajpeonmo* 
datioQ-spasm, and the field is, or seems wnbe, 
hi^ly contracted. Though it may be exceeding^ 
difocult to say that there is consdoos diwfannialion, 
the groundless nature of the ocular sy m pto ms is 
sometimes proved by the fiset that acuteness of 
vision, even in the ‘blind* eye, h at.onoe and per- 
fectly restored by the weakest mnSlbikt lens, or by a 
piece of flat glass mounted to lesemble a trial-laiii» 
InteotionaUy feigned bUndness one eye ein 
Dearly always be detected by one device or anothif | 
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but pretended defect of both eyes is more difficult 
to expose. 

2 . Abnormalities of Refl^action.— Synon. : 
Ametropia.— Thest conditions are of imj^rtance 
by preventing the formation of clear retinal images ; 
in addition they often make the sustained use of 
the eyes difficult or impossible {asthenopia). They 
include (a) kypermetropiai (^) myopia^ and (r) astig- 
matism. The varieties of asthenopia will receive 
a short separate account at the end of this article. 
As ametropic conditions are remedied by optical 
aids, it wUl be convenient first to refer to the 
suffiect of spectacles. 

Speotacies and Eye-giasses.—Refracting 
spectacles are made either of crown-glass or of 
rock-crystal. The latter is more expensive, but 
harder, less breakable, and ratlier lighter. Ordinary 
spectacles are biconvex or biconcave spherical 
lenses. Meniscus lenses are sometimes used, and 
are called * periscopic,’ because they give a larger 
field. In ‘ Franklin ’ or bifocal spectacles the 
upper part is of a different focal length from the 
lower ; they are used by persons who need distance- 
and reading-glasses of different strengths in the 
same frame. The various non-refracting protective 
glasses (goggles, domed glasses, horseshoe or D 
protectors, &c.) are generally included under the 
term ‘spectacles.’ The most important points in 
the mounting of spectacles are that the hinges 
should be strong, the sides long enough to hold 
securely without uncomfortable pressure, and that 
the bridge should fit the nose well. The optical 
centres of the lenses should, unless otherwise 
ordered, be opposite the centres of the pupils when 
the gla^s are in use. All concave glasses and 
convex distance-glasses should sit as close to the 
eyes as possible; convex reading-glasses may be 
further from the eyes, and so shaped that the eyes 
look over them when raised to gaze at a distant object. 

For ‘ simple ’ astigmatism the correcting lens is 
a segment of a cylinder; for ‘compound’ and 
‘ mixed * cases the effect of a cylindrical and 
spherical lens is required, and may be obtained 
either by combining two suitable cylindrical curva- 
tures at right angles to each other, or by grinding 
the cylinder on the flat side of a plano-convex or 
concave lens; they require, of course, to be 
mounted with the curvature of the cylinder exactly 
in the right direction. When prisms are ordered 
they are mounted like ordinary spectacles, and a 
lens may be ground upon each surface of the prism 
if necessary ; it is not practicable to wear prisms of 
more than about S°. Spherical lenses can be made 
to act to a varying degree as prisms, by putting 
them with their centres nearer to or farther from 
each other than the pupils. 

Numbering. — Spectacle-lenses are at present 
numbered on two different systems, namely — (i) the 
inch scale ; and (2) the metrical scale, (i) In the 
old system the refractive unit is a lens of i-inch focal 
length, and the inch may be English, Parisian, or 
other. The lenses in use being all weaker than the 
unit are express^ by fractions ; thus the strongest 
in use in the trial-case being a 2*inch lens is ex- 
pressed as ( -f or — , according as it is convex or 
concave); a lens of 10 inches focus is ^ ; and so 
It is desirable that the series of lenses should 
rise \sy ^ual refraction-intervals, and here the inch- 
scale Is inconvenient because it introduces difficult 
fiactions. (2) The inch-scale has largely given place 
to the metrical dioptric scale, in which the measure 


is international, the refractive unit is a weak instead 
of a strong lens, and the refractive intervals are 
equal. The unit is a lens of i metre (100 cm.) 
focal length, and is called one dioptre (i D.). 
Stronger lenses are written as whole numbers ; thus 
a lens four times as strong as the unit is 4 D. ; a 
lens equal to half the unit is *5 D. The disadvan- 
tage of the system is that the numbers do not, as on 
the inch-system, express the focal length of the 
glasses ; but the latter is easily arrived at by dividing 
100 by the number of the lens in dioptres ; thus the 
focal length of 5 D. = = 20 cm. 

To convert a lens made by the Paris inch into its 
equivalent in dioptres, multiply its inch-value by 36 
(i m. = 36 Paris inches nearly) ; thus, ^ x 36 = 
I D. To convert a metrical lens into its equivalent 


in Paris inches, divide its 
4 

value in 

D. by 36 ; thus 

The following are the most important equivalent 

numbers 

: — 




Focal lenatK in i 


Focal length in 

Dioptres (D.) Paris inches 

Dioptres (D.) Paris inches 

•5 

72 

4 

9 


(written &c. ) 

4*5 

8 

75 

SO 

5 

7 

I 

36 

6 

6 

I 25 

30 

7 

54 

1-5 

26 

9 

4 

2 

18 

II 

34 

2*5 

14 

13 

3 

3 

12 

15 

24 

3*5 

10 

18 

2 

(nearly) 




Several intermediate numbers found in the trial- 
cases have been omitted. 

The several abnormalities of refraction may now 
be discussed in due order. 

{a) Hypermetropla.— In hypermetropia the 
retina lies within, instead of at, the principal focus 
of the dioptric media. Parallel rays, such as come 
from very distant objects, therefore meet the retina 
before being focussed ; and divergent rays, from 
near objects, meet it still more in advance of their 
focus. Hence the hypermetropic eye, in repose, 
sees nothing clearly. Distant objects can be seen 
clearly if, by exerting accommodation, the crystalline 
lens made more convex ; or if the rays, before 
they enter the eye, be made sufficiently convergent 
by passing through a suitable convex lens. 

Hypermetropia, due to flatness of the posterior 
segment of the eyeball, axial hypermetropia^ is 
always congenital ; and extended observations by 
different authorities have shown that nearly all 
children are hypermetropic at birth. In sections 
the circular fibres of the ciliary muscle are, or appear 
to be, more abundant than in the normal eye. The 
cornea is not flatter, but the anterior chamber is 
rather shallower, and the pupil rather smaller than 
nonnal. In high degrees the eyeball is too small in 
all directions. 

The hypermetropic eye cannot see clearly even at 
a long distance without usinjp; accommodation ; and 
a proportionate increase of accommodation is re- 
quired by the hypermetropic eye for near vision. 
The absolute quantity, amplitude, or range of 
accommodation appears as a rule not to be greater 
in hypermetropic than in normal eyes ; hence in 
hypermetropia it becomes sooner insufficient for the 
needs ; and the higher the degree of hypermetropia 
the earlier docs this occur. 
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Symptoms. — The symptoms depend on the 
patient’s age, occupation, and health, and on the 
degree of hypermetropia. The lower degrees only 
exceptionally cause symptoms in childh<^. The 
higher degrees in children, and the lower degrees 
in young adults, cause difficulty in reading, writing, 
or sewing, especially by artifiaal light, and toward 
the end of the day’s or week’s work — * accommo- 
dative asthenopia ’ The difficulty is expressed in 
the forms of mistiness of sight, weanness or aching 
of the eyes, headache, sleepiness, watering, chronic 
congestion, and irntation of the palpebral con- 
junctiva In the highest degrees the attempt to see 
clearly is often given up j such persons often partly 
compensate for the bad definition of the ims^es by 
holding the book very close, and so increasing the 
size of the images, thus they may seem myopic. 
All the symptoms are worse when the health is low. 
As accommodation fails with age, a time arrives for 
every hypermetrope when, unless aided by gl^ses, 
no clear vision is possible at any distance ; but 
spectacles are generally adopted before this occurs. 

Concomitant convergent squint often anses in 
hypermetropia {see Strabismus) It is at first, 
and may remain, penodic, present only during 
strong accommodation , but often it becomes con- 
stant In either case it may alternate, or may 
always affect the same eye. When constant and 
fixed, the sight of the squinting eye is usually found 
to be more or less defective, as already described. 
This defect is greatest in the nasal part of the visual 
field, which is shared with the good eye It may 
be so great that only the largest objects are visible, 
yet the direct reflex activity of the pupil is never 
impaired 

When the crystalline lens is absent {aphakia) the 
eye is very hypermetropic. Distant vision is restored 
by means of a convex lens of 10 or ii D (3} or 

inches) held about half an inch in front of the 
cornea, objects at, say, 25 cm (10 inches) are 
clearly seen through a lens of about I S D (2^ inches). 
Accommodation is abolished in the aphakic eye ; 
but if the pupil be round and movable, its contraction 
aids a little in near vision, by cutting off the pen- 
pheral rays of light 

From the age of fifty-five and onwards the normal 
eye acquires a low degree of hypermetropia, owing 
to a change in the refraction of the crystalline lens. 

Glaucoma is commoner in hypermetropic than m 
normal or myopic eyes. The habitual use of glasses 
by hypermetropic persons from early life may aid 
indirectly in preventing this disease 

Diagnosis — The diagnosis is made subjectively 
by testing with glasses, or objectively by me oph- 
thalmosc^ The former is the more generally 
useful Even distant objects are seen indistinctly 
by the hypermetropic eve with relaxed accommoda- 
tion ; but they are made clear if a suitable convex 
lens be held m front of the cornea. (1) This test 
IS easy to apply when the ciliary muscle is tempor- 
arily paralysed by atropine, or abolished by natural 
senile changes. (2) But when it is active the 
matter is less simple ; since the old-standing habit 
of exerting accommodation whenever clear vision, 
even at a distance, is needed, m many cases insepa- 
rably connects the effort to fee with the action of 
the ciliary muscle. Such persons cannot relax their 
accommc^ation when looking through a convex lens 
at a distant object The effect of me lens is there- 
fore added to, instead of substituted for, that of the 
accommodation, and distant vision made worse; 


no hypermetropia can be found by trial with glasses s 
it 18 entirely ‘latent’ {HI.) (3) Between these 

extremes we find a large number who can partially 
relax their accommodation for distance in mvour of 
a convex lens, but still use a part They see well, 
or perfectly, in the distance without aid ; they see 
equally well or better with convex lenses Up to a 
certain strength. If now the accommodation be 
suspended by means of atropine we shall often find 
still more hypermetropia. The part that can be 
detected when accommodation is active is the 
‘ manifest ’ {H m ) ; the sum of the * manifest * and 
the ‘ latent * is the * total ’ {H ). 

In testing hypermetropia, the patient being not 
less than three metres from the test-types, we b^n 
With a very weak convex lens, and if vision is 
not made worsen try successively higher lenses until 
we reach the highest which allows the best attam- 
able vision. This lens represents the manifest 
hypermetropia if accommodation be present, the 
total if It be absent A stronger lens causes indis- 
tinctness by bringing the focus in front of the retina. 
In general the younger the patient the less is the 
manifest in proportion to the latent hypermetropia, 
even though troublesome asthenopia be present 

Hypermetropia IS diagnosed by the ophthalmo- 
scope if an erect image of the fimdus is easily seen 
when the observer is at a distance of eighteen 
inches or more from the patient. The image is seen 
equally well when the observer comes as close as 
possible to the patient ; and if he possess a ‘ refrac- 
tion ’ ophthalmoscope, he can tn this position mea- 
sure the degree of hypermetropia by findinj^ the 
strongest convex lens through w^ch the details of 
the fondus still look perfectly clear. In this test 
the accommodation of both persons must be fully 
relaxed ; the observer has to learn to do this, but 
the patient generally relaxes his ahary muscle at 
once in the dark room, even though he could not 
do so when tned with glasses for Ae distant types. 

Another method, the shadow-test, is based on the 
fact that when light is thrown by the ophthalmo- 
scope into the eye from a distance ^ three or four 
feet, slight rotation of the mirror causes a shadow 
to move across the illuminated field; in hyper- 
metropia the shadow moves m the same direction as 
the rotation of the piano mirror. This method is 
now largely rebed upon, especially for yoiing 
patients ; and in skilled hands it is expeditious and 
very accurate. 

The optic disc in hypermetropia, especially m 
children, often seems, and sometimes is, hazy, .and 
IS sometimes too red ; and the retinal artenes are 
often too tortuous. 

T&batmbnt.— Treatment is necessi^ for hyper- 
metropia whenever there is asthenopia, and when 
strabismus has arisen. Convex spectacles are 
ordered which, according to circumstances, neu- 
tralise a part or all of the hypermetropia ; and ate 
worn constantly, or only for near work. Periodic 
squint may always be cured by the constant use of 
fimy correcting glasses ; but in most cases wtie|s4t 
has become constant, an operation Is neeesiainr 
{seo Strabismus). In children with asthenopia k 
is usually best to order glasses for constant use, 
which correct abnost the whole h yp e trootropi a ^ 
but if the symptoms ate In connectkm with weal: 
health and the hypermetropia be sKght, tiie tent* 
potaxy use of glasses for near work akMie 
Young adults using glasses for tim first that 
often satisfied with those wkidi hSntiidNe fiaff ItH 



1854 VISION, DEFECTS OF 


manifest hypermetropia, using them for all near 
work ; but after some weeks or months asthenopic 
symptoms often recur, we find that there is more 
manifest hypermetropia than before, and we are 
obliged to order stronger glasses. But either oph- 
thalmoscopic estimation, or the shadow-test, will 
generally reveal almost the total even at the first 
examination ; and when these methods make it 
clear that the total is much greater than the mani- 
fest hypermetropia, glasses of nearly the full strength 
should be ordered at once. On theoretical grounds 
it is undoubtedly best for glasses to be worn con- 
stantly by hypermetropes, so that the accommoda- 
tion may never be strained. But a good deal of 
latitude must be allowed to grown-up, and espe- 
cially elderly, patients in regard to wearing glasses 
for distance, unless there be constant asthenopia. 

Acuteness of sight is usually normal in corrected 
hypermetropia. In many cases of high d^ree, 
where vision is, both with and without glasses, 
subnormal, some astigmatism is also present ; but 
cases occur where the defect cannot be thus ac- 
counted for, and it is then assumed to be due to 
defective development of eye or visual centre. But 
probably want of early education of the retina in the 
perception of clear images in a great d^ree accounts 
for the phenomenon. 

(d) Myopia. — In myopia the retina lies beyond 
the principal focus of the dioptric media, generally 
on account of lengthening of the posterior part of 
the eye — <ixia 2 myopia. It is consequently at the 
conjugate focus of a point at some de^ite ^stance 
in front of the eye, which indeed is the ‘ far-point,’ 
or greatest distance of distinct vision of the eye in 
question. The greater the elongation of the eye, 
the nearer is the ‘far- point,’ the ‘shorter’ the 
sight, or the higher the degree of myopia. By 
using accommodation objects can be seen at a still 
shorter distance. 

Etiology. — Myopia is comparatively seldom 
present at birth. The elongation usually comes on 
between about seven and fifteen years of age, pro- 
gresses for a time, and stops between puberty and 
adult age ; but in some cases the stretching 
(and its attendant structural change) persistently 
increases through life, and leads to serious and 
even disastrous consequences. Myopia is often 
hereditary, and inheritance doubtless accounts 
entirely for some very severe cases where no other 
causes exist But habitual use of the eyes upon 
close work, especially in a stooping posture and 
with had light, aids strongly in its production. Any 
severe or kiting ill-health may determine the onset 
or increase of myopia in a predisposed person. 

Myof^ may also be caused W increased 
curvature of the cornea after keratitis, and is 
an invariable result of ‘conical cornea.’ Certain 
changes in the lens in the stages of senile cataract 
often produce myopia, even of considerable degree ; 
but this form of myopia docs not, as axial myopia 
may, indicate d^enerac^ of the deeper tissues, and 
hence does not influence the question of operation. 

Anatomical Cuasactbrs.— -The elongation 
occurs chiefly in the posterior port of the eye, and 
espedaUy at the yellow-spot region. The sclerotic 
and choroid are thinned in proportion to the dis- 
tension, and the choroid often locally atrophied; 
the term ‘ posterior staf^yloma’ is given to the 
bulging region. In high degrees the eye is enlarged, 
and Its coau arc thinned, m aU directions. The 
tenn ‘ sderotico-choroidids posterior ’ is also used to 


indicate the supposed nature of the change. In 
high degrees, particularly late in life, the vitreous 
often becomes fluid and contains opacities ; and 
hsemorrhagic and other effusions may occur in the 
choroid ; and there is a strong liability to detach- 
ment of the retina and incomplete cataract. In the 
ciliary muscle of myopic eyes the circular fibres 
are deficient or wanting. The anterior chamber is 
often dee{:>er, and the pupil larger than usual. 
Owing to its large size the highly myopic eye is 
often prominent and its mobility somewhat cur- 
tailed ; and the latter condition is apt to cause 
fatigue of the eye-muscles. 

Symptoms. — A low degree of stationary myopia 
usually causes no inconvenience. In the higher 
degrees advice is sought, either because distant 
sight is bad or near work has to be held incon- 
veniently close ; or on account of eye-ache, head- 
ache, watering, photophobia, or dimness ; or for 
inefficiency of the internal recti (muscular asthe- 
nopia), or actual divergent squint. In the 
highest degrees divergent squint is nearly always 
present at the natural distance of distinct vision, 
and sometimes even for distance ; and in much 
lower degrees there is often difficulty in keeping up 
convergence, and consequent pain and weariness. 
Aching frequently shows that the myopia is in- 
creasing ; it is made worse by use of the eyes, but is 
often present even when at rest in bed ; it may ac- 
company the development of a' squint, or of detach- 
ment of the retina. Myopic eyes, even of low 
degree, are often intolerant of bright light. Acute- 
ness of vision is often sub-normal in the high de- 
grees of myopia, especially in old people ; such de- 
fect, when not accounted for by visible structural 
changes, is assigned to congestion of the choroid. • 

Diagnosis, — A myopic person with healthy 
eyes can read the smallest print fluently at his own 
‘ far-point,’ but not farther. He gains perfect distant 
vision by looking through a concave lens, which 
gives to rays of light from distant objects a divergent 
direction, as if they came from his natural ‘ far- 
point.’ Placing him not less than three metres 
from the test-types we find experimentally the 
weakest concave lens that gives the best attainable 
vision. A stronger lens over-corrects the myopia, 
producing hypermetropia, which, in its turn, is 
corrected by the exercise of accommodation. 

Myopia is diagnosed objectively as follows : 
(I) By the shadow-test with the plane mirror, the 
shadow moves in the opposite direction to the 
rotation of the mirror. (2) By direct examination 
close to the patient, a clear image (erect) can be 
obtained only by placing a concave lens behind the 
mirror ; the weakest lens which gives a clear image 
being the mewure of the myopia. (3) By direct 
ophthalmoscopical examination at a long distance, 
an image of the fundus is seen, which, on the ob- 
server moving his head from side to side, seems 
to move in the opposite direction. This image 
disappears when the observer comes near to 
the ^e examined. (4) By indirect examination 
the size of the ophthalmoscopic image increases on 
withdrawing the objective lens from the patient’s 
eye. 

The ophthalmoscopic changes depend chiefly on 
the atrophy of the choroid, which often occurs on 
some p^ of the staphylomatous area; and the 
commonest form is the ‘ myopic crescent/ a patch 
of yellowish-white exposed sclerotic, due to atrophy 
of the choroid at the outer border of the optic oisc. 
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But a similar ‘ crescent * is sometimes seen in eyes 
not myopic When more advanced it extends all 
round the disc (annular staphyloma). There may 
also be atrophy with signs of past or present in- 
flammation and haemorrhage, at the yellow spot. 
In high myopia with abrupt bulging of the tunics, 
the disc IS often tilted and then looks oval, and its 
outer side often becomes pale. 

Course and Prognosis. —Axial myopia can- 
not dimmish Though its increase as a rule ceases 
about the same time as the cessation of the bodily 
growth, It may continue, or may take a fresh start 
later m life, especially if the health be bad or the 
eyes be excessively used for fine work. But often 
its course seems to depend upon causes which are 
not under direct control ; for we see myopia of high 
degree, leading to disastrous results or blindness, 
in persons who have never learnt their alphabet 
or strained their eyes m any way ; and, on the 
other hand, it is common to meet with very 
myopic people, of studious habits and advanced age, 
m whom the eyes have not changed since youth 
In general the prognosis is worse the higher the 
degree, the older the patient, and the feebler the 
health 

Treatment — Much may doubtless be gradually 
done to prevent the acquisition and transmission of 
myopia, by improvements in the lighting of school- 
rooms, and construction of seats and desks, and by 
the choice of well-pnnted books. During the pro- 
gress of myopia the time given to school work 
should, whenever possible, be shortened ; and if the 
disorder be quickly increasing, or if there be much 
aching or irritation, rest of 3 ie eye should be in- 
sisted upon for several months, or longer Myopic 
children should use their eyes only as much as is 
comfortable, and should be forbidden to read fine 
pnnt, to read by bad light, or to stoop If there 
be severe aching and intolerance of light, or rapid 
increase of the myopia, especially with dunmished 
acuteness of sight, prolonged rest, plane smoked 
glasses, and the use of blisters or leeches, at in- 
tervals of a few days, with denvative treatment, are 
of service. 

The corrective treatment consists in the use of 
concave glasses Myopic children should as a rule 
wear glasses for distance on educational grounds. 
Adults may use their own judgment as to weanng 
distance-glasses ; these glasses should be *5 D. less 
than the full correction in each case If the eyes 
be strong the same glasses can often be used for 
near work, too ; but if the internal recti or accom- 
modation be weak, the full correction often cannot 
be continuously worn. Except in low degrees of 
myopia it is therefore best not to begm wnth folly 
correcting glasses for near work, for they require 
foil action of the hitherto little exercised accom- 
modation, and also derange the relation between 
accommodation and convergence, and are thus 
likely to tire the eyes j they mo cause difficulty by 
diminishing the retinal images ; if their use be per- 
sisted in for reading or other purposes, when mey 
cause discomfort, th^ may help indirectly to in- 
crease the myopia. When the natural mr-pomt 
in myopia is not nearer than 13 inches (33 cm.) 
f 83 D.) reading-glasses are seldom requiiM ; but 
lor higher degrees it is often necessary to order 
spectacles for reading which* partly correct the 
myopia, that is, make the ms less myodc, and 
thus remove the far-point former off, and wow the 
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stooping As a general rule, subject to the pecu- 
lianties and nee& of each case, about half the foil 
correction may for this purpose be ^ely and com- 
fortably used. For music or pamtmg a strength 
intermediate between those for distance and readmg 
may be needed When there is muscular asthe- 
nopia, shown by the foct that in near vision one eye, 
if covered, deviates outwards, relief may sometimes 
be given by combining with the reaffing glasses 
prisms with their bases inwards; the prisms, 
allowing the convergence to be lessened, relieve 
the internal recti 

The curative treatment of high myopia consists 
m the removal of the lens by discission or absorp- 
tion ; the operated eye becoming emmetropic, or 
slightly myopic or hypermetropic, accordmg to the 
degree of the original myopia This operation 
gives very good results, and is much appreciated by 
the patients because they are able to dispense with 
the strong concave glasses they had b^n using. 
The durability of such eyes has, however, not yet 
been suffiaently tested to justify a final opinion on 
Its place in ophthalmic surgery. 

(^) Astigmatism. — Astig^tism may be either 
regular or irregular Regular astigmatism de- 
pends upon the refractmg surfaces of the eye, chiefly 
of the cornea, not being spherical, but having 
different curvatures, that is, focal lengths, in dif- 
ferent mendians, the meridians of greatest and 
least curvatures (‘ chief* or ‘ prmapal* meridians) 
being always at right angles to each other, and 
the others have regularly intermediate curvatures. 
The mendian of greatest curvature of the cornea is 
generally vertical or nearly so. The astigmatism 
of the lens, though less regular than that of the 
cornea, tends to correct the latter. In * simple* 
astigmatism one chief meridian is normal, the other 
either myopic or hjqiermetropic ; when ‘com- 
pound * both chief mendians are myopic, or both 
hypermetropic, but m different degrees ; when 
‘mixed,* the eye is hypermetropic m one chief 
mendian, and myopic m the other. When the 
focal difference l^tween the chief mendians, i.e. 
the degree of astigmatism, is not greater than is 
represented by a lens of 72 inches focus (*5 D.) it 
may generally be neglected; even much higher 
degrees often cause no trouble. 

Astigmatism is to be suspected in all cases of 
ametropia where sphencal lenses do not raise vision 
to the normal, no other cause of the defect beii^ 
found. It IS detected subjectively by numerous 
tests, most of which consist essentially of straight 
lines running in vanous directions, some of the lines 
bemg seen by the astigmatic eye better than others. 
It can also be measured by the shadow-test, the 
ophthalmometer, and direct oj^thalmoscopical ex* 
amination. 

Treatment. — Astigmatism is corrected 1 ^ 
cylindrical lenses, which neutralise the diffierenee 
of refraction of the two chief meridians ; butkln tHe 
hi^er degrees acuteness of vision often imxim 
even then subnormal. Irreguiar asrigmatism 
seldom be remedied. 

3. Anieometropiflu — This signifies diffbpsat 
refraction in the two eyes, and is a oonuaGil 
condition, the dxfierence sometimes bemg 
When one eye is normal and the other 
each may he, and often is, used for vfoioii 
feient dikances, and each remans p erfbet ;/ bgtS 
one be sstipi^, or very 
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When slight, this condition may be neutralised 
by conesponding spectacles, but when the in- 
equality is great, fully correcting glasses cause so 
much difference in the size of the images in the two 
eyes that equalisation is seldom possible. But it 
should be attempted when there is any tendency to 
squint, in order to encourage binocular vision. 

Effect ofbHndness of me eye, — Acuteness of sight 
is always rather better with both eyes than with 
either alone ; further, both eyes are necessary for 
the appreciation of solidity and distance. Patients 
often think that blindness or disuse of one eye 
throws * double work * upon the other and ‘ weakens 
it.’ Nearly always, however, in such a case some 
other cause can be found for the asthenopia of the 
sound eye. 

4. Disorders of Accommodation. — (a) 
Presbyopia. — The ‘amplitude* or ‘range* of 
accommodation is expressed by the difference be- 
tween the greatest mstance, ‘ far-point,’ {r), pd 
the least distance, ‘ near-point,* (/), of distinct 
vision. Age for age, it is nearly equal in all eyes, 
whatever their refraction. Its natural failure with 
age causes presbyopia, the onset of which has been 
arbitrarily fixed to begin, in the emmetropic eye, 
at the age of about 40 to 45, when the near-point 
is at nine inches (22 cm.) ; and the failure generally 
progresses at a constant rate. Presbyopia is cor- 
rected by the convex lens, which enables the patient 
to read at nine inches ; the strength of this lens 
varies inversely as the amplitude of accommoda- 
tion ; and at the age of 65, the near-point being 
removed to infinity, the correcting lens is one of 
nine inches focus. 

Symptoms. — Presbyopia is first shown by diffi- 
culty in reading or sewing by artificial light, or in 
the train or carriage; defective accommodation 
prevents the work being held close enough to com- 
pensate for the defective light or for the shaking, 
and to remedy the former the candle b often placed 
between the eyes and the book. When more ad- 
vanced, the patient becomes ‘long-sighted,* and 
has to put his book at arm’s length unless he wear 
glasses. If the refraction is normal, distant sight 
is perfect. In hypermetropia, presbyopia begins 
at an earlier age, less accommodation being availa- 
ble for near vision ; and in myopia it sets in later 
because less accommodation is needed for seeing at 
a given distance. Hence a low degree of myopia 
is an advantage. When the far-point in myopia is 
at or within nine inches (22 cm.) presbyopia does 
not occur. 

Diagnosis. — Presbyopia is to be distinguished 
from loss of accommoaation due to paralysis of the 
ciliary nerves, and from failure due to feeble health 
or other causes, both of which may occur at any 
age. True presbyopia, however, sometimes occurs 
earlier and progresses more quickly than usual, 
especially in eyes which are threatened with 
glaucoma. 

Tmatmbnt, — The treatment of presbyopia 
consists in oidering convex glasses which enable 
the patient to read at nine inches or a greater dis- 
tance. Most prople prefer glasses which enable 
them to read eanly at twelve or fifteen inches, and 
with which reading at the standard nme inc h e s is 
possible only for a very short time, if at alL The 
smaller ^e quantity of accommodation remaining, 
the le» is the range of clear vision ; and If accom- 
modation » aboli^ed, dear si^t is pomiUe only 
when the object is at the foens of the glasses. 


Hence the increase of strength of the glasses which 
becomes necessary as age advances should be made 
gradually, that the patient may grow accustomed 
to the loss of range, and to the necessity for keeping 
his book more and more at an unvarying distance. 
As the book has to be placed nearer by artificial 
light than by daylight, it is generally best to have a 
rather stronp'er pair of glasses for evening use than 
for the daytime. The following table, giving the 
strength of the glass necessary to bring the near- 
point to nine inches (22 cm.), at various ages, serves 
as a useful basis for the selection of spectacles for 
presbyopia in emmetropic persons : — 
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{b) Paralysis of accommodation.— Synon.; 
Cycloplegia . — Paralysis of the ciliary muscle occurs 
in paralysis of the whole third nerve. But it may 
occur without affection of the extrinsic muscles of 
the eyeball. In these cases it is generally com- 
bined with paralysis, more or less complete, of the 
iris {ophthalmoplegia interna ) ; but it may be present 
as an isolated symptom, the pupils being normal, 
and of this the commonest example is post-diph- 
theritic cycloplegia. The failure of accommodation 
in glaucoma may be accounted for in acute cases 
by compression of the ciliary nerves, but in old 
cases is doubtless due to the atrophy of the ciliary 
muscle which always exists. Cycloplegia, usually 
with some affection of the iris, is a common result 
of blows on the eye ; sometimes recoverable, it is, 
however, often permanent. Lowered endurance 
of sight, pain, and sudden temporary failures of 
accommodation, are among the most important 
phenomena of sympathetic irritation. 

{c) Spasm of accommodation.— Temporary 
spasmodic action of the ciliary muscle, often ex- 
ceeding the necessary amount, frequently occurs in 
hypermetropia, with each effort to see clearly ; it 
usually ceases at once on p;oing into a dark room. 
In low myopia with irritative symptoms, the ciliary 
muscle often acts unnecessarily ; and such spasm, 
when persistent, is probably one cause of further 
elongation of the eye. Spasm of accommodation 
also occurs in some functional and hysterical affec- 
tions of the eyes, with other symptoms of ocular 
irritation. The function of accommodation is 
closely associated with that of convergence, al- 
though the two can be exerted separately to a 
limited extent. The accommodation of one eye 
cannot be exercised without, and scarcely in any 
different degree from, that of the other ; and it vs 
doubtful whether, as has been supposed, different 
parts of the ciliary muscle can act in different de- 
grees and thus correct astigmatism. 

{d) MIcropila.— D efinition.— Any condition 
of sight in which ol:ject8 seem lessened in sixe, 
without diminution in the sice of the retinal images. 
This indicates either an extreme effort of accom- 
modation, and may -be thus comfdained of when 
this function is weened ; or disease of the deep 
layers of the redna. * 

5. Aathanoplo.— Asthenopia is any condition 
in which the eyes cannot be used for 1<^ without 
fstigue, pain, or other ^mptomt. 
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Muscular asthenopia is caused by difficulty in 
maintaining the convergence of the visual lines, 
and IS commonest in myopia, though it is often seen 
with normal refraction, especially in ]^ouths and 
young adults It causes, besides aching of the 
eyes, ‘confusion* of the print, and sometimes 
double vision In slight cases, accompanying 
myopia, partially neutralismg concave glasses, 
which enable the book to be held at a greater dis- 
tance, will often p;ive relief In a few cases, with 
or without myopia, spectacles, consisting of pnsms 
with their bases inwards, are of service, by lessen- 
ing the convergence necessary for vision at a 
given distance In high degrees, tenotomy of the 
external rectus is called for [see Strabismus) 
Asthenopia may also be caused by slight vertic^ 
deviations (upward or downward) of one eye 

Asthenopia from deficient accommodcUion is also 
shown by inaoility to read for long, but there is 
no ‘ moving ’ or ‘ dancing ’ of the letters, nor any 
diplopia The object simply becomes ‘ misty * or 
‘the sight goes* for a time, returmng when the 
eyes are rested for a few minutes ; or the eyes feel 
tired and hot, and ache Headache and other 
discomforts may follow neglect of such symptoms 
It IS commonest in hypermetropia (asthenopia from 
excessive demand on accommodation) ; but is also 
seen in emmetropic, and even in slightly myopic 
eyes, if the tone of the ciliary muscle is low (as- 
thenopia from weakness of accommodation). As- 
thenopic symptoms are not common in presbyopia. 

Neurasthenic Asthenopia — All causes of asthen- 
opia are more effective in neurasthenic persons, and 
some of the worst cases are in those who have good 
range of accommodation, and no ametropia. Sen- 
sitiveness of lids, eyeball, and perhaps retina, may 
have been left by previous styes, phlyctenulae, or 
follicular granulations, and the onset of symptoms 
often dates from some piece of eye-work requinng 
strenuous effort , but serious breakdown of the eyes 
seldom occurs unless the general conditions of 
neurasthenia — excitability without staying power — 
are present 

Ketmal Asthenopia —Functional exhaustion of 
the retina or optic nerve is sometimes seen in optic 
neuritis, and other diseases of the optic nerve ; 
sight being good, but becoming duller after a short 
period of use It is not, on the whole, an important 
diagnostic symptom E. Nettlbship. 

VIS MEDICATRIX NATUR>E (Lat.), the 
healing power of Nature. — An expression formerly 
much used to indicate the tendency of wounds ana 
diseases toward spontaneous recovery. 

VITAL STATI 8 TI 08 .—For the purposes of 
public health, vital statistics are concemea mainly 
with the incidence of disease and death ap<m com- 
munities and upon different fractions of communi- 
ties, and with the renewmg of population by births. 
Such statistics may be rewded nom sever^ points 
of view It may be desired^ to investigate the 
average incidence of a certain disease, or a group of 
diseases, upon different populations or different sec* 
tions of a ^pulation ; secuons marked out by race, 
locality, occupation, class, a^, sex, or other 
selected characteristic. Or, agpln, one disease may 
be compared with another as to in^dence upon the 
same population. Ffom yet another point of view 
inquiry may be made into the changmg inddenoe 
of a given disease upon a given population iti the 
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course of time, the change being perhaps progres- 
sive, perhaps fluctuating at long or short intervals, 
regular or irregular. Thus comparison may be 
made between the vanous seasons of the year, 
between one year and another, or among the 
averages of terms of years; and the change may 
prove to be one of quantity, or quality, or both. 
By patient record and analysis of the avaikble data. 

It b^omes possible to learn howt when, where, and 
whom a given disease attacks, and hence to obtain 
a clue to the further problem why it attacks, and 
even to the most important matter of all, the means 
of prevention. 

The materials necessary for such research include, 
on the one hand, records of births, deaths, and 
sickness ; and, on the other hand, accurate infor- 
mation as to the population among which the events 
so recorded have happened. 

Population.— A census in this country is taken 
at the end of the first quarter of the first year m 
each decade Between these widely distant known 
points, estimates can be made on the assumption 
that the rate of increase is uniform. Thus, if P 
and P' be the numbers enumerated in 1881 and 
1891 respectively, the rate of increase in ten years is 
P 10 /P^ 

p”, in one year therefore ^p, m a quarter of a 

40 /P' 

year ^ p For the sake of brevity we may denote 
the rate of annual mcrease, that is by r, and 

the quarterly rate by ^r Then the estimate at the 
end of the first quarter of 1882, one year after the 
census, will be P x r, in two years P x r x r ( = Pr*), 
in three years Pr*, and so on, year by year, till we 
come to P X r’®, which is of course equal to P'. 
But the mid-year population, which is always 
adopted as the basis of birth-rates and death-rates, 
will be m advance of these estimates by one 
quarter’s growth . P x m 1881, P x r x in 
1882, Pr* X ^r m 1883. 

Further than this, it is assumed that the popula- 
tion P* of 1891 goes on mcreasii^ at exa^y tfte 
same rate as the population P of 1081 was found to 
have done ; the estimates for the years after 1891 
are made upon the old data, until the next census 
again gives certamty. The estimate for the mid- 
year X89X is P' X ^r, for 1892 P* x r x for 
1893 P'H X for 1900 P*f* X 
In practice, the values of P and P' are known 
from the published census returns, and the use of 
loganthms makes the calculations perfectly simple. 
A rougher method, suffiaently accurate for small 
populations, is to assume that the increment m every 
year is one-tenth of that recorded 10 the ten years, 

T>r ^ ip 

and to add - — - for each year. It is obvious that 
10 

if the rate of increase as explamed above rmnains 
constant the result will only be aocorate about th/e 
middle of the decade, the increment beuigt>qm- 
stated dunng the first half, and undeiatated dadiig 
the second; for, as the population is increatbg^ 

bears a higher ratio to P tiian it does to 
lo ^ 

so that the increment m t88i is ibsde to be #s4s* 
tipefy la^;er than that in 1891. 

Sometunes the esumate is based tqwm other dale 
altogether, by adding to the bet ceneaa-pepotatklgi 
the so-called * natural iiiarea 9 e,’’dMil b, the cxeeis 
of births over deaths, it bemg sisliiatd that theroll 
no gam or Ian from other smsoait or that ^eaa 
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balance each other. Experience has shown that 
while mathematical estimates are tolerably correct 
for very large mixed populations, such as a whole 
nation, they are liable to error in proportion to 
the smallness of the numbers concerned. In towns 
the growth is chiefly marginal, the central portion 
being capable of little increase ; and the growth, 
even if continued uniformly, may be outside the 
more or less arbitrary boundaries of the area under 
consideration. Fluctuations of trade are of great 
moment as affecting local immigration and emigra- 
tion, In many instances the 1891 estimates, based 
upon the 1871 and 188 1 census, were proved by the 
census of 1891 to be far wide of the mark. Liver- 
pool, instead of increasing as had been supposed, 
was found to have actually decreased, and the popu- 
lation was over-estimated by 20 per cent. Salford 
was over-estimated by 27 per cent. , and Newcastle 
under- estimated by ii per cent. For at least five 
years out of every decade local birth-rates and 
death-rates are liable to serious error, although 
their untrustworthiness will usually be made known 
either by persistent abnormality of the rates them- 
selves, or by the discrepant results of local observa- 
tions, such as influx or efflux of artisan popu- 
lation, records of school attendance, inhabited 
houses, &c. 

For many statistical purposes, much further 
detail is required. It is necessary to know how 
many there arc of each sex, of each group of ages, 
or of each occupation, for the tendency to sickness 
and death varies greaUy, and rates may need to be 
calculated separately for each class. The data are 
supplied by the census, and the relative propor- 
tions may be assumed to remain unaltered during 
the intercensal decade. For the infant population, 
however, the recorded number of births affords a 
closer estimate. 

Births and Deaths. — Births must be re- 
gi.stered within six weeks, and deaths within five 
days, of their occurrence. These form the basis 
of the national statistics of births and deaths. As 
regards the latter, the record includes not only the 
time and place of death, but also the age, sex, and 
place of residence of the deceased, the causes 
(primary and secondary) of death, and their dura- 
tion. The age to be given is that attained at the 
last birthday ; if less than one year it should be 
stated in months, weeks, days, or hours. In com- 
piling statistics of deaths from different causes only 
one cause can be accepted for each death, and 
when two or more arc recorded it is usual to give 
precedence to ‘ zymotic * diseases over all others, to 
•specific* over non-specific, and to ‘primary’ over 
‘ secondary ’ causes. Where these criteria are inde- 
cisive, pnority may be given to the cause men- 
tioned first in the certificate. ‘ Uncertified ’ deaths, 
in which no certificate is given either by a registered 
medical practitioner or l^r a coroner, were in 1898 
I *9 per cent, of the total number. A large propor- 
tion of deaths (in towns not often less tnan 10 
per cent, and in London as many as 2 $ per cent.) 
take place in public institutions, such as hospitals, 
asylums, and workhouses. These ought to be 
credited to the locality of former residence, which 
ma^ or may not be the same as that in which the 
institudoQ is situated, and in which, therefore, the 
deaths are registered. 

Still-births are not registered in this country; 
they are estimated to be equal to about 4 per cent 
of the live births. Of the latter rather more than 


4 per cent, are illegitimate, the proportion being 
greater in rural than in urban communities, and 
declining in England generally. Over 103 males 
are born for every 100 females, but owing to the 
higher death-rate among male infants the female 
population exceeds the male in the second year of 
life and at all later ages. 

Rates.— Statistics of births and deaths have to 
be considered with reference, first, to the magni- 
tude of the population concerned, and, secondly, to 
the length of time covered by the record. It is 
convenient to adopt fixed standards of population 
and time, and birth-rates and death-rates are 
usually stated ‘ per thousand per annum,’ that is, 
as the number of such events among each thousand 
of the population in the course of a year. The 
true (astronomical) year has 365*24 days, while the 
statistics of births and deaths will usually be those 
of 364 days (52 weeks) or 365 days. Hence an 
adjustment becomes necessary if great accuracy be 
desired. Thus, if the record of a ‘ year ’ of 52 
weeks give a death-rate of 20*o per 1,000 per 

annum, the true death-rate will be 20 *0 x or 

364 

20*07. Similarly, birth-rates and death-rates for 
fractions of a year are stated as annual rates ; they 
are the annual rates which would be attained if the 
conditions observed during the period in question 
were continued unchanged for a whole year. In 
general terms, if n be the number of days during 
which events are recorded, the rate per 1,000 per 
annum will be 

No. of events recorded during n 
Population at middle of year 

X 3 ^ 5_?4 ^ I 000. 
n 

Thus, if there be 40 deaths in a given week in a 
population of 100,000, the death-rate for that week 

is ^12 — X 1,000, that is, 20*9 per thou- 

100,000 7 ^ 7 r 

sand per annum. 

The population must of course be that in which 
the events happen, neither more nor less. To find 
the death-rate at ages between 10 and 15 years, for 
instance, we must take as our basis, not the whole 
population, but merely the number of persons living 
at those ages ; the deaths at ages 10 to 15 years 
must be compared with the population at ages 10 to 
15 years. 

Birth-rate. — The English birth-rate has de- 
clined steadily from 36*3 in 1876 to 29*4 in 1898. 
It is highest in districts containing the largest 
proportion of young married people, and high, 
therefore, in towns which are rapidly growing by 
influx of young adult persons. In prosperous mining 
districts, local birth-rates of 40 or 50 are not un- 
common. Although birth-rates are always cal- 
culated on the whole population regardless of age 
or sex, it ought to be remembered that the popula- 
tion more immediately concerned is that of married 
women under 45 years of age, and that a com- 
munity containing an unusually large or unusually 
small proportion of such persons may be expected 
to have a correspondingly abnormal birth-rate. 

Death-rate. — Death-rates may be calculated 
for a community as a whole, or for a particular 
class or section of a community $ and with regard 
to deaths from all causes, or from one cause 
or group of causes only. 

The English, death-rate has materially declined 
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dunng the last twenty years, and, on the whole, 
more rapi^y among females than among males. 



Mean Annual Death-rates in 


Both Sexes 

Males 

Females 

1841-50 

23 4 

33 1 

21 6 

1851-60 

22 2 

33-1 

21 4 

1861-70 

22 4 

33 6 

21 3 

1871-^ 

31 3 

33 6 

20 0 

1881-90 

19 I 

20 3 

18 0 

1891-95 

18 7 

19 8 

177 

1896 

17 I 

18 X 

16*1 

1897 

174 

x8 6 

16 3 

1898 

17 6 

187 

16 6 


The decline has not been free from interruptions, 
and, indeed, after reaching a minimum m 1894 there 
has since been an increase as the table shows. 

In infancy and in old age the tendency to death 
IS high, the minimum being at ages between 10 
and IS years The following table gives the mean 
annual rates in England and Wales for the decades 
1871-80 and 1881-90 ; 


Ages 

Both Sexes 

Males 

Females 

1871-80 

Z881-90 

1871-80 

1881-90 

1871-80 

Z88Z-90 

o-S 

5-10 

10-15 

15-ao 

20-35 

25-35 

3 S- 4 S 

45-55 

55-65 

65-75 

Over 75 

64 
37 
53 
70 
89 
12 6 

177 

315 

649 
x6x 6 

$6 8 

S 3 
30 
44 
56 
75 
11*4 
17 I 
31 3 
647 
153 7 

68 I 

67 
37 
S 3 
73 
93 

137 

20 0 
348 

69 6 
169 I 

6 i 7 
S 3 
39 
4 3 
57 
77 
12 3 

193 

34 7 
70 2 
162 2 

S8i 
62 
37 
54 
68 
86 
II 6 

156 

28 5 
608 
1558 

52 0 
53 

31 

44 

55 

73 

xos 

ISO 
28 4 
60 I 

1473 

All ages 

ai 4 

191 

33 7 

30 3 

20 X 

z 0 


The companson of these two decades shows that 
in both the death-rate was lower among females 
than among males, not only at all i^es taken 
together, but also at each group of ages separately, 
except in the second decade of life. It shows, too, 
that the general death-rate had declined in botib 
sexes, and that the decline was shared by almost 
all of the age-groups, although much more marked 
at the earlier ages. 

r is usual to state the * infimt mortality ' in a 
different way, taking advantage of the accurate 
statistics of births as a basis of population, and thus 
avoiding the uncertamty of esdmatet. The infant 
mortality is therefore 

No. of deaths under one year 
'"No. of deaths duri^ ym ^ 

It is not comparable with death-rates at other 
ages, for it is not calculated umn a mean popula- 
tion. It is higher in towns th^ui in the country, 
and among mues than among females. For the 
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decade x 87x^80 the mean infant mortality was 
149— that of males being 163 and females 134. It 
dechned to X42 in the d^ade 1881-90, but has on 
the average exceeded 1 50 in the decade i89i>i900, 
the exact figures for which cannot yet be stated. 

Notwithstanding the high mortahty among 
infants, a high birth-rate does not usually carry 
with It a high general death-rate, but rather the 
reverse. It implies a large proportion of young 
adults in the ^pulation as parents, and also a 
large proportion of children who have passed the 
period of early mfancy. Among these groups the 
death-rate is low, as is evident from the foregoing 
table, and as a net result the excess of infant popu- 
lation IS more than balanced by the excess at ages 
of low mortality 

The age-constitution of the population ought 
always to be borne m mind as a possible source of 
fallacy in comparing crude death-rates Extreme 
mstances are met with in dealing with selected 
populations — for example, the pubbe services The 
death-rate among soldiers stationed in the United 
Kingdom was 6*9 dunng the decade 1881-90, and 
4 9 in the quinquennium 1891-95. In order to 
form an opinion whether these rates are high or low, 
companson must be made with the standard death- 
rate among males of milit&iy ages, and not with 
that of a community containing women, children, 
and old people Reference has already been made 
to the differences in age-constitution between urban 
and rural communities, and between one town and 
another. From census-data it is possible to cal- 
culate a * factor,’ or number, by which the crude 
death-rate may be multiplied if it be desired to 
nullify the effect of a local age- and sex-distnbution, 
differing from that of the country at large The 
‘corrected death-rate’ so obtamed represents that 
which would prevail under local conditions if the 
local population had the same composition, as 
regards age and sex, as that of the kmgdom as a 
whole. For the decade 1 881-90 the crude death- 
rate for Lancashire was 22*4, and for Huntingdon- 
shire x6 4 ; the corrected death-rates for these 
counties were 13 9 and 24 2, the respective ‘fiutors* 
being o 84948 and i 07589 Rural districts usually 
contain an unduly lai^e proportion of youi^ and 
old persons, with comparatively few young adults, 
and the foctor for correction is less than umty ; 
but most towns contam an excess at those ages at 
which mortality ought to be low, and the foctor in 
all such cases is greater than unity. Corrected 
death-rates enable us to compare the mortahty of 
different towns upon equal terms, and the com- 
panson is further feunlitated by calling the death- 
rate of the whole country 1,000, and stating the 
‘comparative mortahty fig^’ of each town in 
terms of this. The calculation is simple. 

Corrected local death-ra te 

C.M.F. ss Qf whole country ^ 

Life-Tabled. — ^The death-toll at ea^ being 
known, it is possible to construct a life-tame— -that 
is, to estimate the gradually diminishing nmnte 
who would survive at the end of each 
age^riod, out of, say, a million bom* 

Tne following ^ta are taken from lifo-tahles oon- 
sfnicted by Dr. Ogle (1871-80) and Dr. Tatham 
(1881.-90). The chance of sorvxvil atcech age and' 
in both tables is greater amongfenales than among 
males. The later table shows a greatm numhet m 
survivors than the other ht every age tip to 
males, and 85 in fomales. 


6ca 
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Males 

Females 

Survivors out of a 
million bom 

Expectadon of life 

Survivors out of a 
million bom 

Expectation of life 

Age 

1871-80 

x 88 t- 9 o 

i87X-8o 

X88X-90 

1871-80 

1881-90 

1871-80 

1881-90 

0 

1,000,000 

1,000.000 

41 4 

437 

1,000,000 

1,000,000 

44*6 

47 -a 

10 

708,990 

733.477 

476 

490 

738.38a 

766,151 

49*8 

51*1 

20 

680,033 

712.555 

39 ‘4 

40*3 

707.949 

744.321 

417 

42*4 

30 

630,038 

669,279 

33 'I 

32*5 

658,418 

700,049 

34*4 

34 '8 

40 

563.077 

604,923 

253 

25*4 

596,113 

638,912 

27*5 

27 ’6 

50 

476,980 

517.639 

18 *9 

18 -8 

520,901 

564.299 

207 

20 '6 

60 

365.011 

398,400 

131 

12*9 

422,835 

457.682 

14’2 

14-1 

70 

222,056 

238,632 

8-3 

8*0 

277.235 

299,220 

90 

8-8 

80 

77.354 

80,023 

4-8 

4*5 

108,935 

114.536 

S'2 

50 

90 

8,015 1 

6,786 

37 

2*4 

14.225 

13.418 

2*9 

2*8 

xoo 

82 

30 

I ‘6 

1*2 

225 

157 

1’6 

i '5 


The calculation may be carried a step farther, 
and an estimate made of the * expectation of life ’ at 
each age — that is, of the average number of years 
which persons who have reached that age will live. 
It has already been stated that while the death-rate 
as a whole is decreasing, the decrease is mainly in 
the earlier age-groups. Accordingly, we find on 
comparing the two life-tables, that while the expec- 
tation of life is greater under the new table than 
under the old at all early ages, it is actually less at 


general death-rate. Thus whooping-cough and 
measles kill few except in early childhood, while 
cancer kills few except in later adult life, and 
phthisis is most destructive in early adult life. 

As regards sex, similar disproportion may be met 
with. The majority of diseases cause a higher 
mortality among males, the principal exceptions 
being diphtheria, whooping-cough, cancer, and, of 
course, the diseases connected with parturition. 
Cancer is nearly twice as common among females as 


Mean Annual Death- Rates ^ 1881-90 . — England and Wales, 


Ages 

Small- 

pox 

Measles 

Scarlet 

Fever 

Enteric 

Fever 

Whoop- 

ing-cough 

Diph- 

theria 

Diar- 

rhoea 

Cancer 

Phthi- 

sis 

Heart- 

Disease 

&c. 

Respira- 

tory 

Diseases 

Urinary 

Diseases 

o~S 

•08 

3*13 

1-67 

•13 

3*37 

•69 

4*35 

■02 

*54 

*13 

12*97 

•19 

5-10 

*03 

*27 

76 

18 

'^3 

*42 

*05 

'OI 

•29 

*15 

•83 

■09 

10-15 

*03 

•02 

15 

'21 

*00 

'lO 

’02 

'OI 

'52 

•26 

'21 

'06 

15-20 

•04 

•01 

•04 

•29 

•00 

'04 

•02 

•02 

1*55 

*33 

■31 

•09 

20-25 

•06 

•ox 

*03 

•28 

'00 

*02 

•02 

•04 

2-32 

•36 

■44 

■14 

25-35 

■06 

•01 

'02 

*23 

'00 

'02 

•04 

’*3 

3'90 

•59 

78 

1 ‘^3 

35-45 

•04 

•00 

'OI 

'x8 

•00 

'02 

•06 

•58 

3*13 

1*35 

i'6i 

1 *44 

45-55 

■03 

•00 

•00 

'16 

00 

'OI 

' 'II 

1*55 1 

2*74 

2*57 

3 'i 7 

*73 

55-^5 

•02 

*00 

i 00 

•J 4 

00 

'02 

•30 

a 87 

2*17 

5*71 

7'io 

x '36 

^65-75 

'02 

'OO 

00 

'II 

•00 

*02 

•91 

4'i6 

1*36 

12'20 

15*08 

2*69 

Over 75 

*02 

1 

•00 

00 

06 

'OO 

'OI 

258 

1 

4*30 

0-52 

18'86 

2909 

4-.7 


ages over forty-five years, in each sex. The ex- 
pectation at birth is also termed the ‘ mean dura- 
tion of life,’ and at later ages the * mean after-life- 
time.’ Owing to the high death-rate among young 
children, the expectation is greater at three vears of 
than it is at birth ; thenceforward it dedmes un- 
interruptedly. The detailed X881-90 life-table shows 
that out of a given number of mdes bom, exactly 
half survive between 51 and 52 years of age ; and this 
has been temed the * probable duratmn of life.’ 
For females it is between 56 and 57 years. 

Cauees of Death. — So far only total death- 
rates have been considered, without distinction of 
cause. If the incidence of the general death-rate 
ujpon d^crent ^cs and sexes is unequal, that of 
single diseases or natural groups of diseases is still 
more so. disease has its characteristic curve 
of age-mortaH^ ; and for obvious reasons tl^ curve 
is almost always more intense than that of the 


among males, while in deaths from violence there 
is a still greater inequality in the opposite direction. 
These are extreme instances; but in comparing 
different local or specialised death-rates with each 
other or with a standard, it is necessary to bear in 
mind that the comparison is only legitimate on the 
assumption that there is no material difference with 
regard to age- and sex-constitution. 

The following table shows the progressive changes 
during the last thirty years in the morUlity attri- 
buted to certain causes. 

The possibility of altered nomenclature of disease, 
as well as alterra environment, must be taken into 
account in interpreting these changes; and as 
regards some of the zymotic diseases, m occurrence 
of epidemic variations in quantity and quality, at 
long or short intervals, makes it difficult to measure 
tbdr average incidence agunst that of the more 
equable causes of death, or to compare the course* 
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of the death-rate of one zymotic disease with that 
of another upon aimhing like equal terms (ses 
Periodicity in Disease). It is a dwputcd 
point whether the ominous increase m the mortali^ 


Mgan Annual DeoUh-Rates, — England and 
Wales, 


Cause of Death 

1861-70 

1871-80 

X 88 X -90 

1891-95 

Small pox . . 

Measles ... 
Scarlet Fever • • 

Typhus 

Enteric Fever • 

Whooping-cough 

Diphtheria 

Diarrhoea 

Cancer 

Phthisis 

Heart Diseases, &c 
Respiratory Diseases 
Unnary Diseases 
Violence 

1 

0 25 
038 
0-78 

0 06 

033 

0 5* 

0 ta 

0 9 * 
047 
a 13 
* 34 

3 74 

035 
074 1 

0*05 

0*44 

034 

0 oa 

0 ao 

0 x 6 
066 
059 

1 74 

I 58 1 
3 59 

043 

0 65 

o*oa 

0 z 8 

0 00 
0 x 7 

0 40 

0 35 

0 63 

368 

0 56 

All Causes 
1 

aa s 

ai *4 

X 91 

x8 74 


attributed to cancer is real, or only due to the 
better diagnosis of cases which in former years 
would have been assigned to other causes. 

Density of Population. — Even apart from 
any correction for age- and sex-distnbution, the 
death-rate is generally higher in urban than in rural 
distncts. In both it is declining, but as the fall is 
more rapid in the former the difference is growing 
less. 


England and Wales, — Urban and Rural 
Death Rates ^ 1861-90. 



Persons 

Death rate per 1,000 living 

Years 

per 

Square 

Mile 

England 

and 

Wales 

Town 

Distncts 

Country 

Distncts 

1861-70 

a 

aa 5 

24 8 

197 

1871-80 

ai4 

231 

19 0 

1881-90 

470 

19 I 

20 3 

173 


The average density in 1891 was 500 persons per 
mile, or o 8 per acre. If below this average, the 
density seems to have little mffuence upon the 
death-rate , but if above it, the increasing density 
IS in general associated with mcreasing death-rate. 
But the density per acre or per square mile is a 
very crude measure of the overcrowding which is 
hygienically most important In a sparsely popu- 
lated distnct there may still be overcrowing of 
vill{^es, of alleys, of houses, or of single rooms. 
Sheffield is said to have rather less than 17 persons 
per acre, but this bare average goes for little, since 
in one registration sub-district the density is 249 
per acre, and in another 0*5 only. In London the 
death-rate among the better class of many-storeved 
* model dwellings * was found to be lower than 
the average, notwithstanding a more than tenfold 
greater density per acre. Farr held that, ether 
things being equals the death-rate vanes as the 
twelfth root of the density of the population ; the 
very necessary prov^ makes the formula difficult 
of practical apphcation in a given case. 
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Each of the principal ^rmotic diseases causes, on 
the whole, higher mortality in urban than in rural 
distncts. O^rvations of a narrower kind, having 
regard to crowding of tenements, indicate that 
phthisis, respiratory diseases, and infant mortality 
are also conspicuously increa^ 

Mortality as affected by Occupation.—* 
Here we have to do with a selected population — 
selected sometimes (c g. miners) on account of 
robust health, sometimes by unfitness for other 
pursuits. In all cases the ^e- and sex-distnbution 
differ widely from that of a general population, and 
comparison has to be made after correction for diis. 
Sucn a comparison upon equal terms has been made 
Iw Tatham {Suppl to the ^^th Ann Rep of the 
Reg, •Gen ) with regard to a large number of trades. 
The following may serve as examples . — 


Comparative Mortality according to Occupation. 


Industry 

Phthisis 

Respiratory 

Diseases 

Nervous 

Diseases 

a 2 
u S 

Liver Diseases 

Heart, &c. 
Diseases 

' Comparative 
Mortality 
Figure*^ 

All Males 

19a 

334 

103 

44 

*9 

13a 

1,000 

Agnculture . 

106 

Its 

5* 

*4 

17 

83 

601 

Coal-Mining . 

97 

369 

67 

30 

X7 

Z 30 

9*5 

Wool 

191 

256 

100 

45 

ai 

I 3 X 

99X 

Plumbers 

ai7 

224 

131 

84 

23 

X 43 

i,xao 

Cotton . . 

aoa 

338 

114 

4 * 

*5 

iSa 

1,X4X 

Innkeepers 

259 

287 

160 

90 

aoi 

*93 

1,64a 

Earthenware . 

333 

668 

123 

63 

32 

227 

X,7<M 

File-makers 

40a 

4*3 

sza 

**4 

36 

ao4 

i,Sio 

Dock Labourers 

3*5 

564 

1x4 

68 1 

a6 

236 

1,829 


The comparative mortality figure is lowest (533) 
among the clei^, and much higher (966) among 
medical men. 

Sickness —Statistics of sickness are very in- 
complete Those arising out of the comp^sory 
notification of certain i^ectious diseases are pulv 
lished annually by the Local Government B<Mud, 
and in local reports. Their chief statistical value 
at present is the measure which they afford of the 
local and penodic fluctuations m diffusion and case- 
mortality of each disease separately Statistics of 
hospitals, asylums, and poor-law practice are useful, 
though fragmenta^ ; and the records of the pubhc 
services and of * Fnendly Soaeties ’ have yielded 
valuable results. All these have reference to 
* selected populations,* and are not strictly relevant 
to average commumties. For example, it is unsafe 
to draw conclusions as to the comparative age- 
incidence of enteric fever firom hospital data, ftit 
there is no assurance that the cases m hospital aie 
a fair sample of those outside in severi^ or in age- 
distnbntion. 

It has been estimated that in a ^ven 
there will be about two weeks of sickness per- Sesfl 
per annum, or about two to three years of condnudUa 
illness for each death. The incidence of acknesat 
unlike that of births or deaths, has to be oom^eted 
with regard to degree and dianiftMi, sothat tbedata, 
such as they are, scarcely lend themsdvea to state* 
ment in the ordinary form of rates. 

Statlatioai Teats of 8aiilten$f Qonditioiu 
It has become customary to regard oarti^statlstfoid 
data as proof of the healthiness or uiiheiltidrm^ 
a locality, in the sense of prevalent of 
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water, soil, or dwellings. Chief among these in 
popular appreciation are the general death-rate, and 
the zymotic death-rate. The former is, upon the 
whole, a fairly trustworthy index of sanitary con- 
dition, but is liable to fallacy if the figures be small, 
or if the population be not accurately known, or if 
the age- and sex-distribution be abnormal, or, lastly, 
if care be not taken to exclude deaths of strangers 
and to include deaths of residents dying outside the 
district. Further, purely local death-rates for limited 
periods of time are liable to disturbance by epi- 
demics of a kind not dependent upon insanitary 
conditions. 

The zymotic death-rate is of little constant signi- 
ficance in this respect. It is made up of the com- 
bined death-rates of the ‘seven principal zymotic 
diseases,’ of which four (small-pox, measles, whoop- 
ing-cough, and scarlet fever) have little claim to 
rank as filth-diseases, although the others (enteric 
fever, typhus, diphtheria, and diarrhoea) have a 
much more direct significance. 

An excessive infant mortality may be due to 
diarrh^ and other diseases attributable to filth- 
conditions, but may also be accounted for by 
maternal neglect, or by epidemics of measles or 
whooping-cough. With equal reason the death- 
rates from phthisis and from respiratory diseases 
deserve to be taken into account. 

The mean age at deaths obtained by adding 
together the ages of those who die, and dividing 
by the number of deaths, is often cited as evidence 
of longevity, but has very little significance. It 
depends largely upon the age-distribution of the 
population ; if there are many young children it will 
be low. By far the best criterion of longevity is, of 
course, the expectation of life, which can only be 
accurately ascertained from a life- table. Approxi- 
mately it may be found by Farr’s formula x = 

, X being the expectation of life, B the 

birth-rate, and D the death-rate. 

B. A. Whitelegge. 

VITILIGO.— Leucodermia, p. 1256. 

VITILIGOIDEA {vitulus, a spotted calf). — A 
term once applied to the disease now known as 
xanthoma and xanthelasma. See Xanthoma. 

VITTEL, In the Vosges, France.— Earthy 
mineral waters. See Mineral Waters, 

VOCAL FREMITUS. — The sensation of vibra- 
tion conveyed to the hand when applied over any 
part of the respiratory organs during vocalisation. 
It is felt in health, but presents various modifica- 
tions in disease. See Physical Examination. 

VOCAL RESONANCE. — The sound heard on 
auscultation over certain parts of the respiratory 
orgam, during vocalisation, both in health and in 
certain forms of disease. See Physical Examina- 
tion. 

VOICE, Disorders of.— Synon. ; Fr. TroubUs 
ae la Voix ; Ger. Storungen der Stimme, 

^ Introduction. — Voice is the sound produced 
sn the larynx by w driven from the lungs throng 
the nma glottidls, modified in accordance with 
aoou^c »ws in the upper air-passages. Vocalisa- 
tion IS afiinctiOT needing for its perfect production 
a healtl^ condition of the respiratory muscles, of 


the lungs, trachea, and larynx, of the pharyngeal^ 
oral, and nasal cavities, and of the nerves and 
nervous centres on which these parts depend for 
their isolated or co-ordinated muscular movements 
and, their normal sensitiveness. For the production 
of the simplest vocal tone the cords must be free to 
approximate within a line of one another, while the 
co-oj^inated action of a large number of muscles is 
required, to regulate their tension and that of the 
walls of the air-passages, to modify the form of the 
latter, and to produce the current of air. 

Acoustically the organ of the voice must be re- 
garded as a combined reed and pipe j and for the 
production of a perfect note it is necessary that the 
pipe should be in perfect unison with the reed. 
This unison depends not only on the shape of the 
various cavities, lJut on the relative rigidity or flexi- 
bili|y, and the tension of their walls ; every varia- 
tion in the number, size, or form of vibrations of 
the vocal cords, effected by the intrinsic laryngeal 
muscles, calling for similar modifications of the 
shape, size, and tension of the consonating cavities. 

The word ‘ voice,* when used alone, always im- 
plies the presence of a musical tone (periodic vibra- 
tions), but sound sufficient for every purpose of 
speech and articulation may be produced without a 
musical tone. This is the whispering voice y caused 
by the rustling of air through the half-open rima and 
relaxed air-passages. To this condition — absence 
of inusical tone in the voice— the term aphonia is 
applied, and it must be distinguished from the 
actual inability to produce sound, which we see 
after tracheotomy, where, in the effort to speak, 
the organs of articulation and sound are seen to 
move, but neither noise nor musical sound is heard. 

Pathological Relations.— The morbid modi- 
fications of vocalisation are necessarily numerous, 
in proportion to its complexity and the number ot 
parts concerned in its production ; but it may be 
generally stated that, in consequence of disease cr 
perverted action in any of these parts, the voice 
may be altered either (i) in loudness or force (size 
of sound-waves) ; (2) in pitchy or relative height ot 
its note (rate of sound-waves) ; or (3) in quality 
(shape of sound-waves). And even before there 
is obvious change in any of these respects, the 
power of passing rapidly and easily from one pitch 
to another, constituting melody, may be seriously 
impaired. The morbid alterations of the voice in 
these several directions will now be discussed ; and 
brief reference will also be made to (4) stammering 
of the vocal cords ; (5) aphonia ; and (6) the vocal 
signs in the chest, 

1. Changes In Force. — The voice is weakened 
in eveiy disease which lowers the general muscular 
lone, or depresses the nervous system. The gradual 
change is well seen in phthisis without laiyngeal 
affection, where at last even the effort to approxi- 
mate the vocal cords is too much for the patient, 
and he speaks in only a whispering voice. In the 
same way painfiil affections of any of the parts 
enumerated above, interfering with muscular eff^, 
weaken the voice. Speaking generally, mere dimi- 
nished loudness of the voice depend usually on 
general rather than on laryngeal <us^e. 

2. Alteration* l(i Pitch.— The note of ordi- 
speech may be habitually rai^ or lowered, 
the n^e of the singing voice may be seriously 

limited. The note of tJie voice depends primarily 
on the rate of vibration of the vocal cords ; and this 
is the mean result of the tension, the length, the 
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density, and the thickness of the cords at the time 
the tone is produced, and the force of the current 
of air sent through the nma. Structural changes, 
therefore, in any one of these respects, Mill alter 
the pitch of the voice ; and change m the ordinary 
vocal note is usually to be referred either to an 
affection of the tensor muscles of the larynx, or to 
structural change in the mucous membrane covering 
the cords or in the cords themselves. Lowenng of 
the pitch of the speaking and of the range of the 
singing voice occurs with any condition which re- 
laxes the mucous membrane, weakens the nervous 
and muscular systems, or makes the tense condi- 
tion of the vocal cords and the consonating cavities 
painful Paralysis of the mtnnsic muscles, which 
admits of the approach of the vocal cords but inter- 
feres with their tension and density, affects the 
pitch as well as the quality, the voice being rough 
and deep in the paresis of the external tensors 
(supenor laryngeal nerve). 

The imperceptible transition from the * chest * to 
the ‘ falsetto * voice, in which, while the condition of 
the vocal cords is suddenly altered, the form of the 
larynx, trachea, and other consonating cavities is 
simultaneously changed, requires a perfect control 
of the vocal organs, attained only by accomplished 
vocalists On this change of register occurring in- 
voluntarily, the cracked voice in speaking is the 
result , and being referable to imperfect co-ordination. 
It IS common in males about puberty, when the 
form of the larynx is changing, or may even persist 
occasionally throughout hfe A curious affection of 
the pitch of the voice, in speaking, when two tones 
of different pitch are simultaneously produced (diplo- 
phonia), appears to depend on the division of the 
nma into an an tenor and postenor opening, either 
by small morbid growths, stnngs of mucus, or 
irregular action of the muscles 

3 Change of Quality — The quality of the 
voice IS affected by every alteration, either m the 
cords or in the consonating cavities, the purity and 
character of the tone being luble to numerous 
modifications, until, the musical note disappear- 
ing entirely, mere noise (aphonia or whispering) 
remains 

Hoarseness , — Hoarseness and huskiness, a com- 
bination of whispenng and a badly sustained musical 
note, imply imperfect and uregular approximation 
of the vocal cords Over-exertion of the voice, 
catarrh, &c , produce it temporanly, giving nse to 
irregular tension of the cords, to shreds of mucus, 
and to swellings of the mucous Iming, which inter- 
fere with their regular approximation ; while all 
changes short of those which absolutely prevent the 
closure of the cords may cause it aa a persistent 
phenomenon. To the larynx itself we look, there- 
fore, for the source of persistent hoarseness. Among 
the pathological conditions of which hoarseness is 
a symptom are chronic swelling of the mucous 
membrane, general or local, interfering with the 
closure of the rima ; exudation or ulceration, and 
therefore inflammation, simple, specific, or diphthe- 
ritic ; neoplasms ; old dcatrici^ contractions ; para- 
Ipis of the adductors of one cord, which necessitates 
the crossing of the normal cord beyond the median 
line to meet its fellow, as well as other forms of 
paralysis ; and fixing of one vocal cord by ankylosis 
of the crico-aiytsenoTd joint The paralysis may, of 
course, depend on disease of the nervous centres, on 
the nerves themselves, or on pressure by intratho- 
racic or other tumours on the nerve-trunks. Hoarse- 


ness, short of aphonia, is also a symptom of general 
exhaustion, as seen in phthisis and eWera. 

The character of the speaking voice is also altered 
by any change m the resonating cavities. Ihus the 
voice IS said to have a nasal twang vihea the upper 
phary^eal and nasal cavities are not complete^ 
shut off in vocalisation ; while, on the other hand, 
obstruction in the nares, preventing the passage of 
the air through them and the formation or the nai«^l 
consonant sounds, is popularly, though wrongly, 
called * speaking through the nose ’ If the oo- 
struction be situated in front of the nares, the sounds 
can be produced, but not continued, if the ob- 
struction be m the upper pharynx, or at the back of 
the nares, they cannot be produced at all When 
with obstruction in the nares there is swelling of 
the pharynx and the soft palate, the voice assumes 
the character so famihar in cases of quinsy. 

Changes m the walls of the chest and t^ pectoral 
cavities also alter the character of the voice, the 
hollow voice of the emaciated phthisical patient 
illustrating this The phonation, on inspiration, of 
spasmodic croup and of child-crowmg or laryngis- 
mus stndulus must be referred to as the result of 
spasm of the vocal cords, though this involuntary 
function hardly comes within the definition of 
‘ voice,* which term should be limited to sound 
produced in the vocal organs to establish commum- 
cation between living beings 

4. Stammering of the Vocal Cords. <- 
Spasm and defective co-ordination are the source 
ot this peculiar affection of the voice, in which 
there are sudden mterruptions of the voice 
without affection of the articulation (Prosser 
James) 

5 Aphon ia. — The vanous modifications of voice 
hi^erto considered only occur where the vocal 
cords are free to meet more or less perfectly. 
Aphonia, or complete loss of the musical tone, 
occurs where the cords cannot meet. Among the 
conditions which will prevent the approximation of 
the cords and cause aphonia are pa^ysis or paresis 
of the adductor muscles, on whatever cause it may 
depend , fixation of the cords by cicatricial con- 
tractions, or by ankylosis of the cnco-arytsenoid 
joints ; their destruction by ulceration ; any painful 
affection which makes the ^tient uoconsaously rest 
them ; or coating with fal^ membrane. But by fiir 
the most frequent cause of this aphonia is the abro- 
gation or perversion of the will, occurring m the 
morbid mental condition of hysteria or other nervous 
disease; perfect power of phonation existing, but 
the patient, for months or years, declining to exer- 
cise the power, or to make the necessary effort 
The mtimate relations of the voice to the higher 
functions of the bram would lead us to exp^ that 
it would be influenced by the emodons* Aos we 
have a person hoarse with rage, speechless vrath 
terror, &c ; and the origin of these cases (ff nervous 
aphonia is ffequentiy some sudden emotion, erasing 
loss of control over the voice. Ziemssen hdhoves 
that, even where the vocal cords cannot meet, 
a great effort the padent may ptoduen m hoim, 
monotonous tone vicarious vibradoos of the 
ventriculsur bands. 

TR&ATMBtrr.—The local treatment of the vsxiotti 
diseases of the respiratory organs which rim lo 
disorders of the voice is ^y diactmed ^ to lim 
several articles on these snUects (jss Laicntic, Dls^ 
eases of; Stamicbrino; PRAB.YhX, DiMeHi^l 
Trachea, Diseases The 
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will depend upon the constitutional state. See 
Hysteria ; and Phthisis. 

6. Vocal Signs in Chest.— Some consideration 
must be given to the changes in the voice which are 
audible when the stethoscope is applied to the 
chest. Normally the vibrations of the vocal cords 
are conveyed to the ear applied to the chest by 
propagation along the contained air, the rigid 
portions of the air-chambers, and the thoracic walls, 
the voice being heard as a feeble, buzzing, musical 
tone. This sound is weakened when the original 
tone is weakened by laryngeal disease ; when fluid 
is interposed between the lung and the chest- wall ; 
and when the bronchial tubes are obstructed by 
secretions or other cause, preventing the conveyance 
of the vibrations. The sound may, on the con- 
trary, be exaggerated, giving rise to the phenomena 
of bfwukophonyy amphoric voices and eegophony. 
Bronchophony is simple increase in the vocal reso- 
nance, and is heard under the same conditions 
which give rise to bronchial breathing, that is, over 
lung consolidated by exudation or condensed by 
compression, and over cavities with solid walls. 
The term pectoriloquy is commonly applied to ex- 
cessive bronchophony, but Bristowe limited it to 
those instances in which not only the laryngeal tone, 
but the articulate sounds produced in the mouth, 
are conveyed back to the chest, and thence through 
the chest-wall to the ear. Amphoric voice {amphoro- 
phony) is the term applied where the vocal resonance 
is not only increas^, but acquires a metallic ring, 
from the addition of a consonant tone acquired in 
large cavities of the lungs. This is sometimes 
heard in a marked degree in pneumothorax, though 
in other cases of the same disease the vocal reso- 
nance may be absent or greatly diminished. 

^gophony is heard w&re there is a thin layer of 
fluid between the ear and the lung, as in small 
effusions or at the margin of larger effusions. It is 
a bleating, tremulous tone, supposed by Stone to 
result from the interposed fluid preventing the funda- 
mental note- vibrations from reaching the ear, while 
it permits the finer and closer vibrations of harmonics 
to penetrate. The same sound may be heard in 
some cases of consolidation of the lung. See Phy- 
sical Eicamination. Thomas J. Walker. 

Percy Kidd. 

VOLVULUS {volvo, I roll). — A form of intes- 
tinal obstruction in which the bowel is bent or 
twisted on itself. See Intestinal Obstruction. 

VOMICA {TwmOf I vomit, I cast up), — Synon. : 
Fr. Vbmique ; Get. Lungengeschwur, 

Definition. — A term applicable to all ulcerative 
spaces in the lung in open communication with 
bronchi. See Cavity. 

VOMIT ; Examination of Vomited Mat- 
tens. — Vomited matters may consist either of sub- 
stances present in the stomach when vomiting 
begins, or of substances entering it during the pro- 
cess Those present in the stomach when vomiting 
o^ns mclude articles of food and drink, drugs, 
m>]SOi», or other ingesta, more or less altered by 
digestion or fermentation 5 saliva, epithelium, 
mnciM, pus, or blood from the tumaI passages, 
rnoum, i^arynx, or oesophagus ; fluid or mucus 
secreted ^ the stomach itself, epithelium-cells, 
casts of tubules, or even shreds of gastric mucous 
membmne, blood more or less altered proceeding 
frrom the walls of the stomach, cells or small piecM 


from morbid growths; fungi, as torulae and sar- 
cinse ; parasitic worms ; bile ; pancreatic juice ; pus 
from abscess of the stomach or liver ; or fseculent 
matter from the intestine. During vomiting much 
saliva may be swallowed; and bile, pancreatic 
juice, pus or feeces, not originally present in the 
stomach, may be pressed into it by the straining. 
Effusion of blood into its cavity may also be caus^ 
by the efforts of retching. 

Method of Examination. — In examining the 
vomited matters it is advisable, first, to separate 
the larger pieces of undigested food by filtering the 
vomit through canvas or muslin. 

The solid residue may be investigated by washing 
the larger pieces and tearing them up, or making 
sections of them, so that their nature may be ascer- 
tained. Partially digested curd is sometimes not 
very easy to recc^nise. If a large quantity of milk 
have been drunk at one time, the curd which it 
forms in the stomach may, when vomited, have the 
appearance of a piece of thick, dense, grey felt. 

The filtrate should be put into a conical gla^ 
and allowed to settle. The reaction of the fluid is 
to be ascertained by litmus paper. For the methods 
of identifying the various acids — hydrochloric, lactic, 
acetic, butyric, &c. — and other volatile substances, 
see Stomach, Examination of, p. 1591. 

To ascertain the presence of pepsin in the vomit 
we add to it its own bulk of dilute hydrochloric 
acid (ten minims of diluted hydrochloric acid, B.P., 
to an ounce of water) and a flock of fibrin or a 
piece of hard-boiled white of egg ; let it stand for 
several hours in a warm place ; and then see 
whether or not the fibrin or albumen is dissolved. 

To test for trypsin, we proceed in the same 
manner, but use the vomit without the addition of 
acid ; and if it be already acid, neutralise it with 
bicarbonate of sodium. 

To test for rennet, we add some neutralised 
filtrate to some neutral milk, and let the mixture 
stand at 98° for half an hour. If rennet is present 
coagulation will occur. 

To test the vomit for peptone, we must put some 
of it into a small dialvser, and let it stand for some 
hours. We then add to the water in which the 
dialysei has stood solution of corrosive sublimate, 
which gives a precipitate with peptones ; or some 
liquor potassse and a drop of very dilute solution 
of sulphate of copper, which gives a precipitate dis- 
solving on shaking, and forming a rose- red solution, 
changing to purple when more copper is added. 

Bile is tested for in the filtered liquid by Gmelin’s 
and Pettenkofer’s tests. 

For blood in the vomit, see H^fCMATEMESis, p. 620. 

If the vomited matter be too thick to allow the 
sediment to subside, a little of it should be mixed 
with some distilled water and allowed to settle. A 
drop of the sediment is then to be examined micro- 
scopically; and the examination is facilitated by 
adding to one specimen a drop of iodine-solution, 
and to another a drop of aniline red or blue solu- 
tion. The substances most likely to occur are par- 
tially digested fibres of voluntary or involuntary 
muscle, elastic fibres, connective -tissue bundles 
from meat in the food, spiral fibres and green 
chlorophyll-grranules from vegetables, starch- 
mnules (stiuned blue by iodine), toruke or sarcime, 
blood-corpuscles, leucoc^es, scaly epithelium from 
the mouth, cylindrical epithelium from the stomach, 
and casu of the gastric follicles— sometimes fibrin- 
ous, sometimes' composed of cells and granules 
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which take up the aniline colour and are thus ren* 
dered more easily visible. 

Poisons in vomited matters must be searched for 
by special chemical methods 

Clinical and Pathological Indications.— 
If the vomited food be unchanged, or but little 
changed, it indicates either that the vomiting has 
occurred soon after a meal, or that the secretion of 
gastric juice is deficient either m quantity or in 
quality. The food is usually compsiratively little 
changed in nervous vomiting, or in cancer of the 
cardiac extremity of the stomach. In vomiting 
from cancer of the pylorus, or duodenal ulceration, 
the food IS much more digested, as it remains much 
longer in the stomach If undigested food be 
vomited some hours after a meal, the vomit should 
be examined m order to ascertain whether oepsm 
or acid be deficient Complete absence of hydro- 
chloric acid has been observed in cases of cancer 
and amyloid degeneration of the stomach, and a 
deficiency of this acid has been found experi- 
mentally in acute anaemic and febrile conditions 
Abnormal acidity from fermentation of sacchanne 
or farinaceous articles of food, and the consequent 
production of acetic, lactic, and butyric acids, 
occurs in chronic catarrhal conditions In some 
cases of gastric catarrh starch appears to undergo a 
mucous fermentation, and large quantities of glairy 
material are formed When fermentation has gone 
on to a great extent, the vomit may have a yeasty 
look, and should then be examined for sarcinse and 
torulae. See Sarcina ; Torula j and Stomach, 
Dilatation of, p 1 595 

Sometimes large quantities of a watery fluid are 
vomited This is occasionally alkaline or neutral, 
contains potassium sulpho-cyanide, and digests 
starch It consists of saliva, which has been 
secreted abundantly on account of reflex irritation 
arising from the stomach, and swallowed. At 
other times it is strongly acid, and appear^ to be 
secreted by the stomach. Sometimes the vomit 
appears to be a mixture of both of these fluids 
Such vomiting may occur from nervous disturbance 
of the stomach, but may be symptomatic also of 
catarrh, ulcer, or cancer Mucus in the vomit in- 
dicates catarrh of the gastric mucous membrane ; 
and the more acute the inflammation, the more 
leucocytes occur in the mucus Bile may be vomited 
pure, in the form of a tasteless golden-yellow sub- 
stance like yolk of egg, from the action of poisons, 
but this rarely happens Vomiting of bile, more 
or less green and diluted, or mixed with digestive 
secretions or food, occurs as a symptom in conges- 
tion of the liver , but it may take place in all kinds 
of vomiting, whatever its cause. Large quantities 
of bile, mixed with the secretions from the mouth 
and stomach, and forming a grass-green liqmd 
{vomttus arunnosm)t may be vomitwi m perito- 
nitis and cerebral affections. The writer has also 
observed this character of vonut in opium-eaters. 
Constant absence of bile, when vomiting is per- 
sistent, points to pyloric stenosis. Pus may get 
into vomit from the bursting of an abscess in the 
mouth or tonsils ; it sometimes, though rarely, may 
arise from an abscess in the walls of the stomach ; 
but it is more likely to come from abscess of the 
liver. Blood vomited in large ^ quantity, and of a 
bright red colour, usually in^cates ulceration of 
the stomach or cirrhosis or the liver. More or less 
altered, and in smaller quantity, it occurs m the 
diseases just mentioned, and al^ in cancer and 


yellow fever {see HiCMATSMESis, p. 610; and 
YELLOW Fever). It may also be present in 
hystencal persons who have swallowed blood, 
ODtained from external sources, or by sucking 
hollow tfecth. Cancer-cells m the vomited matters 
are diagnostic of the presence of malignant disease. 

T. Lauder Brdnton. 

VOMITING (Lat. Vimo ), — Synon ; Fr. 
Vomtssemmt ; Ger. Erhrechen 

Definition. — Forable expulsion of the con- 
tents of the stomach through the oesophagus. 

Etiology and Pathology.— Two things are 
necessary in vomiting, namely, squeezing of the 
stomach, and relaxation of its cardiac onfice. 
Although the muscular fibres of the stomach itself 
may contract under the action of emetics, they seem 
to be unable to eral its contents unless aided by 
external pressure, for when the muscles of the abdo- 
men are cut across vomiting does not occur. When 
the diaphra^ and abdominal muscles are para- 
lysed, vomiting is impossible, though the stomach 
may be in active movement The stomach is not 
necessary to vomiting, which will occur when that 
organ is excised, and a simple bladder tied in its 
place; but when the stomach is present, mere 
pressure upon it by the diaphragm and abdominal 
muscles, as in coughing, does not expel its contents. 

In vomiung, the contents of the stomach are 
squeezed out of it by the mechanical pressure of the 
diaphragm and abdominal panetes contracting 
simultaneously When these muscles contract, if 
the cardiac onfice of the stomach remains clos^, 
an ineffectual effort at vomiting, or retching, 
occurs ; but if the cardiac onfice mlate, the gastnc 
contents are expelled The cardiac onfice is re- 
laxed by means of the longitudinal fibres, which 
run along the under end of the oesophagus below 
the diaphragm, and then radiate completely over 
the stomach. When they contract they dilate the 
cardiac onfice, and at the same time aid the evacua- 
tion of the stomach by drawing the whole viscus 
towards the diaphragm. In the act of vomiting, 
then, the simultaneous contraction of three sets of 
muscles is reqmred: (i) of the dia|^iragm, (2) of 
the abdominal wall, and (3) of the muscular fibres 
just mentioned m the stomach itselfi The move- 
ments of these muscles are co-ordinated by a ner- 
vous centre, situated m the floor of the fourth 
ventricle in the medulla oblongata. This centre is 
closely associated with, though of course not identi- 
cal with, the respiratory centre. The motor im- 
pulses from this centre are sent to the abdominal 
muscles, diaphragm, stomach, and oesophagus, by 
the intercostal, phremc, and pneumogastnc nerves 
respectively Ine reasons for supposing that the 
nervous centre for vomiting is dosely associated 
with the respiratory centre, are that the movements 
of vomiting are modified respiratory movements, 
that emetics exate the respiratory centre, an#that 
their action is usually preened by increa^« 3 i|^ 
ratory movement, while depression of the aedv^ 
of the respiratory centre stops vooutii^. Whm 
the blood is rendered very arterial by exoes* 
sive respiration, a condition apnoea, in which af 
need of retpimtion is felt, aiM no re^)unKloiy\« 
movements are made, is pranced ; bat if emetm 
are then injected into the vdns, respizatioii notocil^' 
becomes more firequent, bitt mpnosa cut no 
be induced, unless the aedvi^ of die 
centre be lowered \s$ miODtict. 1 
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The vomiting centre is usually excited to action 
by irritation of certain aj^erent nerves. These may 
act either directly upon it, or through the medium 
of the brain. The nerves of special sense act 
through the brain. The sight of a disgusting 
object, a disagreeable stench, or an unpleasant 
taste, may excite vomiting, and it may also be pro- 
duced by the simple thought of such subjects. A 
blow on the head, or inflammation of the brain or 
its membranes, also excites vomiting. According 
to Budge, the cerebral centres for the movements 
of the stomach are in the right corpus striatum, and 
especially in the right optic thalamu§. When these 
parts are irritated the stomach moves. Irritation 
of ^e corresponding parts on the left side of the 
brain does not affect the stomach. Vomiting occurs 
in certain cerebral conditions, either affecting the 
brain itself or its membranes, such as cancer or 
tubercle of the brain, apoplexy, cerebellar haemor- 
rhage, softening of the cerebral substance, some- 
times encephalitis, poisoning by narcotics, melan- 
cholia, profuse hsemorrhage, or tubercular meningitis. 
It is also one of the symptoms of Meniere’s disease 
of the semicircular canals. It also occurs in various 
diseases, in which, however, it is difficult to say 
whether the vomiting be due to direct affection of 
the brain itself, or to reflex action upon it from 
other organs. Such diseases are typhus, plague, 
yellow fever, cholera, and the cold stage of ague. 
Very painful impressions on sensory nerves through- 
out the body may excite vomiting. This is seen in 
cases of loose c^lages in the knee, in dislocation 
of a joint, or in a painful wound or operation. 
Here, also, it is uncertain whether the vomiting be 
produced through a direct connection of sensory 
nerves with the vomiting centre, or whether the 
irritation acts indirectly through the cerebrum. 

Certain afferent nerves appear to have a more 
direct connection with the vomiting centre than 
others, and these require special consideration : — 

1. Branches of the glosso-pharyngeal nerve to 
the soft palcUe^ the root of the tongue^ and the 

pharynx, — These parts have a very dose connec- 
tion with the vomiting cenUe, and tickling them 
with the Anger or with a feather is one of the 
readiest means of inducing vomiting. 

We find vomiting occurring in inflammation of 
the soft pa^te or tonsils, and also of the pharynx, 
especially in children. 

2. The nerves of the stomach. ^Tht sdnsory 
nerves of the stomal are chiefly branches of the 
vagi, but they belong partly also to the sympathetic 
^tem. When the vagi are cut, vomiting becomes 
difficult, but efforts at retching occur, and the 
writer has seen vomiting take place from the action 
of emetics after action of the vagi. It is therefore 
evident that irritation of the stomach produces 
votniting reflexly through other nerves than the 
vagi. Vomiting mav occur from irritant substances 
in the stomach, whether introduced into the stomach, 
or formed within it ; from irritation within the 
stomach, due to an inflamed or irritated condition 
of its walls ; or ftom mechanical pressure, from 
wthout or from within. Thus it may occur from 
the presence of undigested food, from irriUting 
substances produced by imperfect digestion, or from 
irritant poisons within the stomacS. It may be 
due to catarrh or congestion of the mucous mem- 
brane itself, to softening of the mucous membrane, 
or to ulcer or cancer in the gastric wall. It may be 
produced by extreme distension of the stomach by 


gas, licjuids, or solids j by compression of a part of 
it within the body, as in hernia of the stomach ; or 
by the pressure of a tumour upon it. It may be 
caused by violent compression externally with the 
hands ; by the pressure of a too tightly laced corset ; 
by the pressure against the abdominal walls of hard 
tools or benches in certain trades. It frequently 
occurs in cough, especially the cough of phthisis ; 
but here it is probable that the vomiting is due 
partly to the violent compression between the 
diaphragm and abdominal walls, and partly to the 
congestion of the vessels which the continued in- 
terruption of the circulation during the fit of cough- 
ing brings on. 

3. The nerves of the liver and gall’-ducts, — 
These consist chiefly of branches of the vagus and 
sympathetic. From irritation of them vomiting 
occurs in hepatitis, or during the passage of a 
biliary calculus. It is from irritation of these 
branches, also, that vomiting may occur in pleurisy 
of the right side, the congestion of the pleura on 
the upper surface of the diaphragm having led to 
congestive changes in the liver. 

4. Intestinal nerves. — Ligature of the intestine 
in animals produces vomiting, which is arrested by 
dividing the nerves passing from the ligatured parts. 
In man it is the almost invariable accompaniment 
of strangulated hernia or intussusception, and it 
may even occur in obstruction of the bowel by frecal 
matters in cases of obstinate constipation. It also 
takes place in peritonitis from irritation of these 
nerves. 

5. The renal nerves, —Vomiting occurs from 
irritation of these nerves, as by calculi in the pelvis 
of the kidney or passing down the ureter, and also 
in nephritis. 

6. Vesical nerves. — In cystitis vomiting occurs. 
It may possibly be due, however, not to irritation 
of the vesical nerves, but to extension of inflamma- 
tion to neighbouring parts. 

7. Uterine nerves. — Irritation of these nerves is 
one of the commonest causes of reflex vomiting. 
It may be produced in animals on irritation of the 
uterine plexus, and occurs in the human subject 
during pregnancy or in metritis. 

8 . Ovarian nerves. — Vomiting is a symptom of 
inflammation of the ovaries. 

9. The nerves of the testicle. — A blow on this 
organ tends very readily to produce nausea and 
vomiting. 

The cause of vomiting in sea-sickness is uncer- 
tain ; but it appears to the writer to be partly due 
to the condition of the nerve-centres, and partly to 
that of the viscera. See Sba-Sickn£ss. 

Treatment. — The treatment of vomiting is to 
be directed to two ends — (i) to remove the cause if 
possible ; and (2) to lessen the irritability of the 
vomiting centre. The chief drugs which lessen the 
irritability of the vomiting centre are opium, mor- 
phine, bromide of potassium, chloral hydrate, and 
probably, also, hydrocyanic acid and belladonna. 
Strychnine and small doses of ipecacuanha are also 
useful in vomiting, and they probably owe their 
power to their action on the vomiting centre. 
Most of these drugs have a local sedative action on 
the stomach, and therefore it is advantageous to 
give them by the mouth when possible. Even 
when the stomach is very irritable, they miw be 
retained by giving them in a concentrated form, 
When the stomach will not retain them, they must 
be given by the rectum or by subcutaneous injec-. 
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tion. In sea-sickness the effect of the position ot 
the head is sometimes very marked, and the vomit- 
ing may occasionally be arrested completely by re- 
moving all pillows and putting the head on a level 
with, or rather lower than, the body. 

In cases of disease of the brain or its membranes, 
where it is difficult or impossible to remove the 
cause, we must try to lessen the congestion by 
means of leeches and cold apphcations to the head ; 
and also to soothe the vomiting centre by diluted 
hydrocyanic acid, or by bromide of potassium. At 
the same time, however, considerable benefit is 
obtained from the use of remedies which act locally 
on the stomach, these seeming to have some reflex 
I jffect upon the vomiting centre. One of the most 
iseful IS ice, which may be constantly sucked, and 
klso swallowed m small lumps. Where the vomit- 
ng is dependent on the action of the poisons 
irculating in the blood, as m the later st^es of 
ontractmg kidney, we must endeavour to eliminate 
aese by mcreasing the action of the kidneys and 
f the skin In vomiting dependent on inflamma- 
on of the mouth and fauces, we lessen the imta- 
ihty by soothing or astnngent gargles, confections, 
r glycenne A confection or glycenne is often 
etter than a gargle, inasmuch as it remains longer 
attached to the parts, and thus exercises a more 
^^rolonged effect upon them When vomiting is 
cue to irritant substances in the cavity of the 
stomach, such as indigestible food, and acnd fluids 
or poisons, it is best treated by evacuating them. 
A large draught of lukewarm water, alone or mixed 
with a teaspoonful of mustard, is one of the best 
means Large draughts of warm water alone, even 
if they are not ejected, may give relief by dilutmg 
the acrid substances in the stomach so much as to 
prevent their imtatmg the mucous membrane. In 
this way they sometimes reheve sick-headaches 
It is of great importance sometimes, not only to 
prevent the formation of acrid substances by slow 
and imperfect digestion, but to prevent the me- 
chanical irritation of the mucous membrane by 
undigested food For example, we not infrequently 
notice that sickness and vomiting will occur in 
susceptible individuals after meals containing such 
substances as are not only slowly digested, but are 
swallowed in lump Examples of these are un- 
cooked apples and cheese, or even potatoes, espe- 
cially when imperfectly lulled or new. These 
articles, instead of being crushed to a powder by 
the teeth, are swallowed in lumps of considerable 
size, and apparently, instead of passing the pylorus, 
are retained in the stomach, and, partly by the 
mechanical irritation, and partly by their giving 
nse to acnd products, cause sickness. Milk, when 
swallowed in large draughts, or when there is too 
much acidity in the stomach, instead of falling m 
fine flakes will coagulate in large lumps, which mve 
an effect similar to that of cheese. To prevent this 
It is advisable* to mix the milk with soda-water or 
Ume-water, or to take it, as in the whey-cure, by 
sipping. 

When vomiting is due to slow ^r imperfect 
digestion, which allows decomposition or fermenta- 
tion of food to take place in the stomach, it may 
be arrested by improving th0 digestion. Thus five 
grains of calomel, by acting on me stomach through 
Uie liver, may arrest vomiting t and tincture of 
walnut (the active principlo of which| juglandin, is 
an hepatic stimulant) htm also been recommended. 
Pepsin also, by facilitating digestion, may prevent 
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vomiting ; and bitters, such as calumba, may do so 
by preventing putrefaction or fermentation. 

When decomposition or fermentation of food, 
with formation of acnd or imtatmg products, has 
once set in, it may continue a long time, ^ the 
organisms which cause it remain constantly in tht 
stomach, and renew the process m every firesh 
supply of food It may be stopped by antiseptics. 
Where the vomited matters are frothy and yeasty- 
looking, the sulphurous aad of the Pharmacopoeia, 
in doses of one fluid drachm, diluted with naif a 
wine-glassful of water, often arrests such vomiting 
like a charm Creosote has a similar action, but 
possibly has some additional action on the nervous 
system, as it is useful even m cases where the 
vomiting does not appear to be due to decomposi- 
tion of food In dilatation of the stomach fiiese 
antiseptics may fiiil, and the best results are obtamed 
by washing out the stomach by a syphon-apparatus. 
See Lavage. 

For the treatment of imtant poisoning, see 
Poisons. 

When the mucous membrane of the stomach 
itself is inflamed or irritated, we must try to lessen 
the imtation The best drugs for this purpose are 
ice, diluted hydrocyanic acid, opium, and bismuth. 
The insoluble salts of bismuth, and especially the 
subnitrate, are to be preferred to the solutions; 
and It is advisable to combine them with magnesia, 
potash, soda, or carbonate of lime, according to 
the condition of the intestines, prefemng the mag- 
nesia when the bowels are confined, and carbonate 
of hme when they are too loose Sometimes the 
tendency to vomit is increased by Ijnng on the right 
side This is probably partly due to the dragging of 
the stomach itself upon the cardiac extremity, and 
partly to the difficulty with which gaseous eructa- 
tions escape from the stomach m this portion. 
When there is a tendency to vomit, therefore, the 
patient should he down on the left side after a meal. 
In the vomiting of hepatitis, m addition to opium 
and diluted hy^ocyanic acid, we may use ice- water, 
or ice swallowed, and leeches over the hver. In 
biliary calculus, we may give, along with o{num, a 
full dose of ether intern^ly, and m addition may 
employ ether or chloroform by inhalation ; similar 
treatment may be adopted m cases of renal cal- 
culus. 

In intussusception or hernia we must remove the 
cause, if possible. In pentonius full doses of opium 
are best. For the vomiting in cystitis and ovarian 
diseases we must lessen the sensibility of the vcnnit- 
ing centres by the dix^ already mentioned, and 
treat the local conditions. 

In the vomitmg of pregnancy we trust pMy ta 
the drugs already mentioned to act on the vomitii^ 
centre, and partly to local applications. It is 
sometimes arrested by the application of a lO-per- 
cent solution of mtrate of silver to the ot oteii, 
or by sh^t detachment of the membranes luKHOld 
the margin of the internal os. Where aE 
methods ftul, the induction of premature labom* 
must be resorted to. See Prsonahcy, l^ssaieir 
and Disorders of, p. 1307. 

T. Lauder BRumon. 
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Synon. : Multiply Neuxo-fibrattijta. ^ 1 ^ 
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VOYAGES. Ska-Voyages. 

VULVA, Diseases of.— Synon. : Fr. Maladies 
de la Vulve ; Ger. Krattkheiten der Schamriize,— 
The vulva or external genitals of the female com- 
prise all the structures external to the hymen, 
having the navicular fossa and perinaum behind, 
the urethral orifice, vestibule, clitoris, and mons 
Veneris in front, and at the two sides the nymph* 
and labia majora. These organs may be the seat of 
many diseases, which will be described in the fol- 
lowing order : — 

1. Atresia VuIvsb. — Closure of the genital 
fissure is sometimes found as a congenital malforma- 
tion. This is usually of itself of no great import- 
ance, as it is almost always associated with other 
defects in development, as with atresia ani, herma- 
phroditism, and extroversion of the bladder. 
Acquired atresia results from mismanagement of 
infrintile vulvitis, from injuries of the pudenda in 
childhood, or from cicatrisation following upon 
some ulcerative process. It may give rise to trouble 
in micturition if the urethral orifice be involved. In 
rare cases it is only after puberty that trouble arises, 
from retention of the menses, or after marriage, 
from dyspareunia; or even during labour, from 
narrowness of the orifice dela)ring the escape of the 
infant. In the slighter and more recent cases, 
where the labia have only been agglutinated, they 
may be tom apart by pressure with the thumbs ; or 
by passing a probe or sound behind the line of 
adhesion, and tearing it up with the handle of a 
scalpel, or with the nail. Where the union has 
become oiganised, the edge of the knife must be 
employed. In any case the patient should be 
an*sthetised ; and core must be taken to prevent 
the reproduction of the adhesions. 

2. Inflammation. — Syno.n. : Vulvitis. —In- 
flammation of the vulva may be {a) general ; or 
(^) localised, 

(a) General Tmlvitis. — This variety is found 
affecting the apposed aspects of the labia, and the 
whole of the mucous surface they enclose, up to the 
borders of the hymen. It may be due to gonorrhoeal 
infection, in which case the catarrhal process is apt 
to extend to the urethra and the vagina. In infants 
and young children of strumous constitution, it 
sometimes arises from exposure to cold, want of 
cleanliness, or irritation from ascarides that have 
passed out of the anus. In the adult it may result 
from inju^, or rude coition ; or from the escap of 
acrid uterine or vaginal discharges. It shows itself 
with heat, and tenderness, or sometimes itching in 
the part ; a discharge of viscid glairy mucus bathes 
the surfaces, which sometimes becomes purulent, 
and glues together the labia. When the labia are 
separated the seat of the mischief is exposed, and is 
seen to be red, and sometimes painrol to touch. 
Apart from the constitutional remedies that may be 
indicated in individual cases, the treatment consists 
in keeping the parts at rest, and carefully clean ; 
and in bathing or douching the sur&ce with hot 
water, followed by an astringent lotion or dusting 
powder. 

(^) Localised^ vuhitis, — The vulvids may be 
kxxdised — (o) in the vestibule ; {$) in the navicular 
fossa ; or (7) in the muciparous and glands, 

and especially in the Bartholiman glands, (a) and 
(fl) occur under the same conditions as the more 
diffused inflammation, and may^be a source of con- 
siderable distress in walking of when the part is 


touched, without being attended by any leucor- 
rhoeal discharge. Such cases require the same 
treatment as cases of general vulvitis ; only it is 
important to make the applications directly to the 
affected spot, and hence it is usually best to apply 
sulphate of copper in the form of a solid crystal. 

(7) Inflammation in the Bartholinian glands is the 
commonest cause of labial abscess. It may attack 
females at any age, but is most frequently seen in 
women from twenty to thirty, whether married or 
unmarried. It may arise during pregnancy, and 
some women are liable to repeated attacks, the 
glands becoming swollen and cystic whenever the 
patient gets a chill. In some cases there is profuse 
secretion, which escapes freely. Far more fre- 
quently the swelling in the lining of the duct leads 
to occlusion. This occlusion is in some instances 
transitory, and w’hen the swelling in the duct and 
around its orifice subsides, the secretion that had j 
accumulated escapes. In other instances the duct j 
becomes permanently closed. These are the cases * 
where the patient acquires a swelling in the labium 
majus of the affected side, varying in size from a j 
pigeon’s to a hen’s egg. The accumulated fluid 
may Ije clear and limpid ; but often it is turbid and ^ 
distinctly purulent. In all the suppurative cases, if ‘ 
the cyst be evacuated through a small opening, the 
fluid is apt to reaccumulate, and the cyst-walls are 
now more likely to be the seat of a mischievous in- 
flammation. Hence the treatment consists, first, 
in trying to reduce the inflammation with hot 
fomentations or poultices, perhaps aided by sedative 
lotions containing belladonna or laudanum, with the 
view of getting the orifice relaxed ; and where the 
contents do not escape through the duct, the cyst 
should be freely opened, and the cavity cauterised. 
Huguier’s suggestion, to extirpate the gland, is not 
ordinarily required, especially if the evacuation be 
effected with a Paquelin’s thermo-cautery, which 
first makes a large and safe cut into the cyst, and 
can then be applied to the interior, so as to destroy 
the secreting surface. 

Specific infiammaticns.--’TYiQ specific inflamma- 
tions, gonorrhaal and syphilitic, are treated of in 
their respective articles. But it is to be noted that 
the vulva may be the seat of erysipelas ; and female 
children have sometimes suffer^ from a gangrenous 
vulvitis or noma, of the same nature as the noma of 
the mouth and cheeks, which may come on after 
some of the eruptive fevers, such as scarlatina, and 
requires the same kind of treatment, with chlorate of 
potassium and tincture of the perchloride of iron and 
stimulants, from an early stage of the mischief. The 
labia and perin*um are also occasionally the seat of 
lupus, which maybe mistaken for cancer, but is not 
attended by enlargement of the inguinal glands, 
and should be treated by curetting and the applica- 
tion of escharotics. 

3. Eruptions. — Various forms of .eruption may 
be met with in the vulva, sometimes on the nymph* 
or internal aspect of the labia majora, sometimes on 
the external aspect, and extending to the mons 
Veneris, or insiae of the thighs. The commonest 
are ecuma, erythema, herpes, prurigo, and acne» 
Tb^ are diagnosed and treated in the same way 
as the same affections in other situations. It is 
to be remembered, however, that the tendency 
to chronicity, which is a marked feature of in- 
flammatory processes in the sexual apparatus 
generally, is apt to show itself in these vulvar 
eruptions, and that patients, from motives of 



VULVA, DISEASES OP tSSg 


delicacy, are apt to allow them to remain untreated 
for too great a length of time. Further, many of 
them give rise to itching, which tempts the patient 
to rub and scratch herself to obtain relief, and may 
thus perpetuate the pruntus. 

4. Pruritus.— /Etiology. —Itching of the 
vulva IS a not infrequent symptom of some of the 
eruptive and inflammatory anections of the part, 
when these are either heahng or have got into a 
chronic stage ; and it may remain as a permanent 
trouble after healing has taken place, if the patient 
have acquired the habit of relieving herself by 
fnction Sometimes it is reflex, from oxyunc irn- 
tation in the rectum, or when the worms have 
travelled from the anus to the vulva Or it may be 
associated with disease of the vagina or uterus, 
as in cases of chronic colpitis or carcinoma of the 
cervix, in which the itching may either be due to irri- 
tation from the nature of the discharge, or be a reflex 
phenomenon In some instances it can be traced 
to circulatory disturbance in the labia, as when the 
veins are enlarged, and in the congestion of early 
pregnancy In others the renal secretion is at 
fault ; and it is such a common phenomenon in 
women who are the subjects of diabetes mellitus, 
that m every patient who suffers from pruntus 
vuhae, the unne should be tested for sugar 
Lastly, there are some cases that can only be de- 
scribed as idiopathic 

Symptoms — The itching may be localised on 
the internal aspects of the nymphse, or of the labia 
majora, or around the clitoris or the pennaeum. In 
most cases of long standing it becomes diffused all 
around to the anus and inside of the thighs. Some- 
times it IS temporary, as in the pruntus of preg- 
nancy, which passes off under careful management 
in a few weeks, or in rarer cases dunng the 
puerpenum ; in other patients it becomes chronic, 
and constitutes one of the most distressing troubles 
to which a woman is liable The itching may 
come on only occasionally. For the most part it 
is likeliest to prove distressing when the patient is 
warm, as at bedtime or after exercise ; but with 
some the feeling is never quite in abeyance, and the 
patient has the almost constant desire to relieve her- 
self, as for a time she can do, by scratching or, rather, 
rubbing the parts with her dress or a towel, until the 
pain overcomes the feeling of itch, or sometimes until 
the collapse consequent on the onanisUc orgasm 
which she has involuntanly produced, renders her 
for a time less sensitive to her trouble. The result 
of such fnction, however, is to keep up the local 
irntation ; so that even m cases where there may not 
onginally have been any local pathological change, 
but where the itching and fnction have persisted 
for months or years, the skin and mucous mem- 
brane become thickened and indurated, and a con- 
dition resembling that of a chronic eczema becomes 
induced. In several cases the wnter has seen 
epitheliomatous nodules develop at the sides of the 
clitoris and in the vestibule. 

Treatment. — When diabetes mellitus is present 
it must be combated ; and if the patient is gouty, 
or have her unne too add or alkmme, these con- 
ditions must be rectified. Morbid processes that 
may be present in the vulva or othtx neighbouring 
structures must be treated according to the re- 
quirements of the case. A cardfully regulat^ non- 
stimulating diet should be enjoined, and a due 
amount of sxercise. The internal rem^ies that have 
been found most hel^ul are Ixomide of potasdum 


and arsenic. Then, for the relief of the itching, 
the patient must be warned against the danger of 
rubbing the parts, and be taught to soothe it by 
bathing with very warm or sometimes with cold 
water, and drying the parts with a soft towel or 
napkin. It can be still better allayed by mopping 
with a lotion contammg infusion of tobacco or 
belladonna or opium ; or by applying afrerws^ a 
piece of lint soaked in black lotion, or a lotion of 
acetate of lead The most effectual sedatives are 
ointments containing sulphur, camphor, tar, carbolic 
acid, thymol, iodide of lead, perchlonde of mer- 
cury, bismuth, prussic acid, iodoform (deodorised 
with Tonqum b^n), or cocaine. The free applica- 
tion of lunar caustic followed by cocaine has been 
strongly commended by Olshausen. In several 
otherwise intractable cases, patients in private 
practice and in the Buchanan ward of the Royal 
Inflrmaiy of Edinburgh have been cured by ablation 
of the chtons and surrounding mucous membrane, 
as far back as the vaginal onnee, and bnnging the 
raw surfaces together by means of catgut sutures. 
See p. 1309. 

5. Tumours. — The following enlargements 
maybe found in the vulva : — 

{a) Hypertrophy — ^The chtons has sometimes 
been found of a size sufficient to cause discomfort, 
and warrant its removal Far more frequently the 
nymphse are of unusual dimensions, their margins 
projecting beyond the labia, and then they are 
liable to become the seat of ulcerative processes, 
and require to be trimmed, which may be done 
with the knife or scissors, but better with the 
thermocautery. Enlargements of the labia majora, 
in the form of elephantiasis, are met with among 
Hindu women. The mass is sometimes of enormous 
size, and in consequence of the cahbre of the 
nutrient vessels, ablation is apt to be attended by 
dangerous hsemorrhage, so that the application of 
an elastic ligature is in most cases the bi^t means of 
effecting its removal. 

(^) Hemta , — Hermal protrusions may occur into 
the labia, and be found among the swelhngs of 
part. The detection and treatment are to be effected 
and conducted as in the case of other faemiae. 

(r) Q'r/r.— Cystic swelhngs are found m the 
upper part of the labia, when the canal of Nuck 
becomes the seat of an accumulation of fluid, which 
corresponds to hydrocele of the cord in the male ; 
or lower down, when the duct of a Bartholtnian 
gland has become occluded, and the secretion of 
the aam accumulates so as to distend the gland 
without its becoming inflamed. If a complete 
aspiration m either case is not followed by porfoct 
cure, and the fluid reaccumulates, as it is apt to do, 
the second tapping should be accompaniM an 
mjection of ic^ne ; and in the case of the Baitho- 
linian cyst, the wall of which is formed of a muoooa 
rather than of a serous membrane, the evacuation 
may require to be effected through a larger operdim, 
and followed by the application of a morl 
escharouc. 

{d) New^growths. — Various neodasms havt 
their seat in the vulva. At the ori^ of tfarfSintdliiil 
not infrequently small red fleshy groartha, tho S0« 
called urethral eanmetes, make appeaianoai > 
They are sometimes unattended by any sy mj p i ixi i i 
more fi^uently ^ey cause intense suflerlng 
micturition, dur^ ccdtiis, or whan the 
takes exen^ The pain is nsiiilly 
urethral orificei but it Is somedmes teShciil lO 
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distant parts, as to th6 heel. Relief from suffering 
may ^ temporarily obtained by application of sul- 
phate of copper or nitrate of silver ; but cure is only 
effected by removal of the growth. It is impera- 
tively necessary to remove not only the small red 
body, but the portion of the urethra from which it 
springs, and the raw surface should be freely 
cauterised if the ablation have not been effected 
with a thermo-cautery. Specific swellings, warty 
or ^mmatous, are, of course, frequently to be met 
with on the vulva. Lipomaia sometimes grow 
under the skin of the labia pudendi. More fre- 
quently fihromcUa occur, which may attain consider- 
able size, and demand removal. Lastly, the law 
that carcinomata have a predilection for surlGsices 
where a transition takes place from one variety of 
epithelium to another is illustrated by the frequency 
with which different forms of cancer affect the vulva. 
Their development, symptoms, and treatment pre- 


sent no special features. Only it is well to remember 
that when the mischief is met with in a stage where 
there is still hope of eradication, it is best to effect 
the removal of the neoplasm by some of the blood- 
less methods with which modern surgery has become 
‘familiar. The tissues in which the growth develops 
are very vascular ; and while in some situations — 
as at and around the clitoris— it is comparatively 
easy to control haemorrhage by pressure against the 
pubic bones, in the parts immediately to the side 
and back of the vaginal aperture the bleeding from 
a cut surface is apt to be uncontrollable and dan- 
gerous. Hence commencing carcinomata ought to 
be extirpated with the ^craseur, or, better still, 
with Paquelin*s thermo-cautery, which is the most 
serviceable of all instruments for the removal of 
the different varieties of neoplasm that infest the 
vulva. 

Alexander Russell Simpson. 
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WANDERING CEDEMA.— Angio-nburo- 
TIC (Edema, p. 70. 

WARTS. — Synon. : Lat Verruca (an ex- 
crescence) j Fr. Verrue ; Ger. JVarze, 

Definition. — The ordinary wart is a benign 
circumscribed cutaneous papilloma. 

aetiology. — A wart is an aberration of growth 
of certain of ^ the constituents of the skin ; it is 
mostly found in children and elderly persons, and 
less frequently in the adult. As chilaren become 
develop^ by growth and their tissues acquire 
strength, these partial exuberant growths dis- 
appear. In young persons of feeble organisation 
they are sometimes thrown out like an exanthem, 
and yield to a constitutional treatment directed 
towards the improved innervation and nutrition of 
the tissues. Their direct relation with the nervous 
system is often evinced by their sudden disappear- 
ance under the influence of mental emotion, a 
circumstance which has led to the popular use of 
charms for their cure. In elderly persons they are 
often met with on the fece, where their presence 
must be ascribed to debility of int^;ument ; and 
th^ are frequently associated with dirt and neglect. 
Briefly, warts majr be said to be due to aberration 
of nutritive function of the skin, consequent on 
defective organisation and vitality. Warts may be 
associated with Adenoma Sebaceum (p. 26). 

Description. — Pathologically a wart is an 
hypertrophy or excessive growth of a small group of 
papillx of the skin, forming a hard prominence of 
the integument. Warts vary in size, are never con- 
l^ital, and are modified according to situation, 
^ey may be simple or branched, flat or acuminate, 
Simple or multiple, or pigmented One kind, the 
senile wart ( Verruca senilis) is remarkable for the 
minimum of prominence, resembling a flat, dirty- 
l^ldng blotch on the skin ; while another, as on 
(he hands, may have a prominence of a quarter of 
an inch, or on (he scalp of half an inch. 

, Warts on the hands — the fingers, dorsum, wrist, 
the palm-— afford the commonest illustration of 


verruca, as in this situation, from the greater 
nutritive energy of the skin and the abundance of 
epidermis, they are most frequent and most highly 
developed. 'V^en of recent growth they are con- 
vex and smooth on the surface, but when of longer 
standing the apex is flat, from the wearing away of 
the superficial cuticle, and the anatomy of the wart 
becomes disclosed. Then it is apparent that the 
wart is composed of a bundle of fibres, held 
together in a cylindrical form by a boundary of 
thickened cuticle. Each of these fibres is a 
vasculM papilla of the skin, enclosed in a sheath 
of cuticle, and the collective mass forms the body 
of the growth. An old wart will frequently split 
up into several segments {V. lobosa or lobulated 
wart), and then its construction of fibres ( V> fibrosa) 
is strikingly conspicuous. If a wart be cut through 
horizontally, the vascular papillae will be cut across, 
and then the structure consisting of papillae and 
homy sheaths is still more evident. On the Angers 
and especially the knuckles of children, the verruca 
is isolated and large ; but it is not infrequently con- 
fluent, while on the back of the hands and wrists, 
as also on the forehead, it is often developed in 
crops, like an eruption ; the latter, however, never 
attain the dimensions of the isolated warts of the 
Angers. 

Thread-like, often pedunculated, warts ( F. 
filiformis) are met with on the neck, chest, ears, 
and eyelids ; warts may also occur on mucous sur- 
faces, e.g. vesical (p. 145), and laryngeal (p. 853) 
papillomata. 

Verrucse are generally sessile ( V. sessilis) ; but 
on the scalp they are frequently pedunculate 
(chiefly in women), and, from a peculiarity of 
structure, have been denominated digitate {V 
digitata). The digitate character of the warts of 
the scalp is due to the' smaller quantity of epidermis 
occurring in that region ; consequently the hyper- 
trophied papillae arc not held together by a rii^ of 
thickencQ cuticle as elsewhere, but, being left to 
themselves, shoot out from the centre like Angers ; 
the papillae likewise grow to a greater length, and 
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their cylinder is swollen so that the bulk of the 
mass greatly exceeds that of the base from which 
they spring Nevertheless, the digitate verruca 
must be distinguished from V acrochordon and the 
cauliflower-shaped venereal warts [see ACROCHOR- 
DON). Both of these are growths of the integu- 
ment, and are not restricted to the papillae cutis 
alone ; and thereby fall into the category of mol- 
luscum, with which, especially acrochordon, they 
are closely allied in pathological structure 

Telangiectatic wart-like patches are met with in 
angio-keratoma See Angio- KERATOMA. 

The normal colour of warts on the hands is a 
pale lemon-yellow, but from their roughness they 
are apt to retain dirt in their crevices, which gives 
them a brownish appearance. The flat warts of 
the trunk of the body and face are accompanied 
by the production of pigment, and their dirty 
colour IS consequently more striking See Mol- 
LUSCUM CONTAGIOSUM , XANTHOMA , LiCHEN 
Planus ; Moles , Lupus , Keratosis 

Warts, especially senile flat warts, frequently 
give rise to pruritus, and may be the starting-point 
of transformation to malignancy. Black papillary 
formations accompfiny the very rare affection. 
Acanthosis Nigricans [see p. 12) ; and warty 
growths are not infrequently present in cases of 
myxoedema (p 996) 

Diagnosis — True idiopathic warts must be 
distinguished from other diseases which sometimes 
put on a warty appearance, especially carcinoma 
and syphths, Epuheltoma of the skin is occa- 
sionally seen as a circumscribed warty growth, but 
generally vnth adherent scabs covenng superficial 
ulceration These signs, together with infiltration 
of adjacent tissues, implication of neighbouring 
glands, and pain, would arouse suspicion. It must 
be remembered, however, that epithelioma fre- 
quently attacks a simple wart which has remained 
quite passive during a lifetime ; rapid increase of 
growth with the above-mentioned symptoms would 
suggest the supervention of epithehoma. 

Any chronic inflammatory process of the skin, 
especially syphilis^ is liable to take on a papillary 
character Without referring to the papillary 
growths of early sjmhilis (condylomata), which 
could scarcely be confounded with simple warts, on 
account of their position and moisture, mention 
may be made of the dry warty character assumed 
by old syphilitic lesions, espeaally such as have 
been preceded by ulceration. The history of the 
disease (previous ulceration, &c.), together with 
other concomitant symptoms of syphilis, would 
assist the diagnosis 

As of venereal origin, though never syphihdc, 
ordinary venereal warts must also be noted. Other 
names by which they have been described surest 
their characters, such as * pointed condyloma,nind 
‘ cauliflower excrescence.* They are generally soft, 
bright red in colour ; and the individual papillae are 
pointed. The rapidity of their growth, and the 
situation where they usually occur (the genitals)* 
serve to distinguish them ftom ordinary verrucae. 
Moreover, they most often accompany gonorrhoea, 
leucorrhoea, or other irritating dis&arge. Balano- 
posthitis may cause warts (p. 135, and p. 58a). In 
the male they are on or under the prepuce, in the 
female on the inner side of the labia [see p. iiao). 

Cadaveric warlSt or dissecting-porter’s wart of 
anatomical tubercle ( V. neereigenica) is one of the 
care effects of the application of tuberculous matter 
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to the skin. The back of the hand over the knuckles 
or thejoints of the Angers is its usual site. The skin 
is warty and thickened, and may resemble epithe- 
lioma (p 244) See Skin, Tuberculosis of. 

Peculiar wartlike granulomata charactense the 
remarkably infective endemic disease. Verruca Per- 
uana (p 250) Melanotic warts are examples of 
pigmentary changes resulting hrom cell-action on 
the blood Old-standing lesions of Lichen ruber 
planus occasionally take on a warty character [Lichen 
verrucosus) See Lichen planus verrucosus^ p. 872. 

Prognosis — Verruca is a blemish rather than a 
disease, and unimportant in its relation to the 
general health By an error of diagnosis we some- 
times read of malignant warts , and warts have 
been confounded with those fleshy growths termed 
‘ tegumentary nsevi.* In elderly persons a warty 
state of the skin is sometimes associated with 
asthenic ulceration, and occasionally with rodent 
ulcer, for which the nutntion of the skm, and not 
the wart, is responsible. 

Treatment — The best method of treating 
verrucae is to touch them with some solvent agent, 
such as glacial acetic acid. This acid dissolves thf* 
epidermis, and, reaching the vascular papillae, 
destroys the whole structure of the wart down to its 
root, or a saturated solution of caustic potash may 
be carefully applied (p. 1759). The alkah acts 
more speedily than the acetic acid, and effects a 
more thorough cauterisation of the vascular plexus, 
from which the hypertrophied papillae denve their 
capillary loops This Iitde operation may either be 
completed at one sitting, or it may be repeated 
daily until its purpose is effected Where there are 
numerous verrucae to be dealt with, the process is 
tedious, and is generally left m the hanas of the 
patient. The verrucae digitatae of the scalp are 
speedily and easily removed by this process. In the 
exanthematous form the verrucae are too small and too 
numerous for the caustic application. These may be 
treated by friction with sulphur-ointment or tar-oint- 
ment ; and in this latter form the verrucae are fre- 
quently entirely removed by a course of treatment 
with hquor arsemcalis, m three- or four-mimm doses, 
taken immediately after meals, three times a day. 

Salicylic-acid collodion, or the aad mtrate of 
mercury apphed so that the limits of the wart are 
not transgressed; alum, tanmn, calomel, and 
potassium bichromate, are also favourite remedies. 
For the treatment of venereal warts, see Penis, 
Diseases of, p. 1179 ; and Gleet, p. 583. 

John Harold. 

WASTING.— A synonym for atrophy. See 
Atrophy, General ; and Atrophy, Local. 

WASTING PALSY — A synonym for progressive 
muscular atrophy. See Progressive Mosculai 
Atrophy. 

WATER, >Etlological Relatlona ofT— 
Public Health. 

WATER, Therapeutic uae of.— ^ Baths 5 
Hydrotherapeutics ; Mineral Waters ; Sea- 
air, Sea-Baths ; and Temperature. 

WATER-BRASH. — ^A popular synonym for pyro- 
sis. See Pyrosis. 

WATER-CANKER.— A ^onym for 

oris. SktfCANCRUM ORXS.^ " ^ 
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WATER-GAS, Poisoning by.— C arbonic 
Oxide, Poisoning by. 

WATER-ON-THE-BRAIN.— A popular name 
for hydrocephalus. Seg Meninges, Cerebral, 
Inflammation of. Tubercular j and Hydrocepha- 
lus, Chronic. 

WATERS, MINERAI Mineral Waters. 

WAXY DISEASE. — One of the synonyms for 
amyloid disease. Sea Amyloid Disease. 

WDVL, WALE, or WHEAL— This is an old- 
English word signifying the mark of a stripe, that 
is, the prominent pale ridge caused by the stroke 
of a lash upon the skin. In Medicine the term is 
applied especially to the prominent risings of a 
lengthened figure which are met with in urticaria. 
See Urticaria. 

WEBER’S SYMPTOM.— Crura Cerebri, 
Lesions of, p. 357. 

WEIL’S DISEASE. — This name is sometimes 
applied to a febrile condition characterised by 
jaundice, enlargement of liver and spleen, and 
temporary nephritis, lasting about a fortnight, and 
generally ending in recovery. The disease usually 
occurs m epidemics, and is especially prone to 
attack butchers. The onset is sudden ; and the 
jaundice, which is of the toxsemic type, occurs about 
the second day at the height of the fever (103° F.- 
104® F.). There is marked headache, prostration, 
and muscular pain. Relapses are infrequent. The 
cause of the condition is unknown, and possibly 
varies in different epidemics (Hunter). 

H. Montague Murray. 

WEILBACH, in Nassau, Germany.— Sul- 
phur-waters. See Mineral Waters. 

WEIR-MITCHELL TREATMENT.— pp. 
714 and 1073. 

WEN. — A popular term for a tumour of the 
integument, without reference to its pathological 
structure. Wens are commonly fleshy or encysted ; 
in the latter case proceeding from distension of the 
sac or excretory duct of a cutaneous gland, more 
especially a sebaceous gland. 

WERLHOFS PURPURA.— See Purpura. 

WERNICKE’S REACTION.— p. 1065. 

WESTON-SUPER-MARE, In Somerset.— 
A fresh, open, marine climate. Exposure W. 
Prevailing wini S.W. Mean temperature for the 
year 49*8® F. See Climate, Treatment of Disease 

WESTPHAL’S SIGN. — The disappearance of 
the knee-jerk in Tabes Dorsalis. See p. 1661. 

WET-PACK.— Hydrotherapeutics. 

WEYMOUTH, in Dorset.— A bright, open, 
marine climate. Exposure E. Mean temperature 
for the year 50-1° F. See Climate, Treatment of 
Disease by. 
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tion to the passage of air. See Asthma, Spas- 
modic; Bronchi, Diseases of; and Physical 
Examination. 

WHIP- WORM. — This term is not infrequently 
applied to the small human nematode that is better 
known to the profession as the Trichocephalue 
dispar. See Entozoa. 

WHISPERING PECTORILOQUY.- A form 
of pectoriloquy in which the whispering voice is 
distinctly heard. See Pectoriloquy ; and Phy- 
sical Examination. 

WHITE GUM. — A popular name for the white 
form of strophulus, S» albidus. See Strophulus. 

WHITE LEG.— A common name for phlegmasia 
dolens. See Phlegmasia Dolens. 

WHITE SWELLING.— A common name for 
tubercular disease of a joint. See Joints, Diseases 
of. 

WHITLOW. — Synon. : Paronychia; Panari- 
tium ; Fr. Panaris ; Toumiole ; Ger. Paronychia. 

Definition. — Whitlow is a term somewhat 
loosely applied to any acute Inflammation of the 
finger or thumb which tends rapidly to terminate in 
suppuration, and is not limited to the matrix of the 
nail, in which case it would be called onychia. 

Whitlow may be divided into four chief varieties, 
but these often merge one into another ; ( i ) Sub- 
epithelial Whitlow ; (2) Subcutaneous Whitlow ; 
(3) Thecal Abscess ; and (4) Periosteal Whitlow. 

Whitlow most commonly results from an infec- 
tion with the Staphylococcus pyogenes aureus, but 
less commonly in the more severe forms the Strepto- 
coccus pyogenes is present. 

I. Subepithellal Whitlow. — Synon.: 
Paronychia Ungualis. — In this variety the skin only 
is affected, and frequently at the side of the nail. 
It commences usually as the result of some slight 
injury, such as a bruise or puncture, or from the 
inoculation of septic or other irritating matter. The 
first signs are heat, tenderness, and itching in the 
inflamed part. On the third or fourth day pus 
forms, raising the epithelium from the cutis vera. 
As the pus cannot point through the dead cuticle, it 
remains pent up, and the tension so caused increases 
the pain, and if unrelieved leads to further ulcera- 
tion of the true skin, the pus then finding its way 
into the cellular tissue beneath. The whitlow then 
merges into the second variety. It may also spread 
to the matrix of the nail, and so become compli- 
cated with onychia. If relieved early, by cutting 
away the cuticle which has been raised by the pus, 
it seldom leads to any unpleasant consequences. 

Treatment.— The treatment consists in bathing 
the finger frequently in hot water, painting the part 
with glycerine of belladonna, and applying hot 
fomentations. If the presence of a minute drop of 
pus beneath the cuticle is detected by the appear- 
ance of a yellow point, the cuticle should be s^ved 
off with a sharp scalpel ; if the suppuration is more 
extensive the raised cuticle may be completely 
removed with scissors. A boric-acid fomentation 
should then be applied. Incisions are not neces- 
sary. 

A form of superficial whitlow is sometimes seen 
occurring without any apparent cause, and attacking 
one finger after another. The fiuid beneath 
cuticle is not always purulent —sometimes being 
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merely albaimnous, and mixed with dakes of lymph. 
It never leads to any deep suppuration.^ It is most 
common in children and females, and is associated 
with general debility. It is described by the French, 
under the name of toumiole ot panarts phfycthunde. 
It is a troublesome affection, and diffi^t to get rid 
of. Tonics should be administered, and sometimes 
arsenic is of use. 

2 Subcutaneous Whitlow.— Synon. : Par- 
onychia Cellulosa. — The inflammation in this 
variety commences in the cellular tissue of the pulp 
of the ungual phalanx. It arises almost invarmbly 
as the result of some slight puncture or other injury, 
or as the consequence of neglecting the variety just 
descnbed. The tip of the finger is swollen, tense, 
and excessively tender. There is severe burning, 
throbbing pain ; and possibly red lines are observ^ 
spreading from the inflamed part in the course of the 
lymphatics. There is more or less fever, with 
general constitutional disturbance. Pus forms by 
the third or fourth day It tends to point through 
the skin, but the thick cuticle usually resists its 
pressure for some time, and if this be not cut away 
early the gravest results may ensue. The pus may 
find Its way into the sheath of the flexor tendons ; 
or the bone may be exposed, and necrosis may 
follow, the disease Uien merging into the two fol- 
lowing varieties If an incision be made about the 
fourth or fifth day, a large slough will usually be 
found beneath the skin. 

Treatment — A free incision must be made 
longitudinally into the pulp of the finger as soon as 
the condition is recognised, and by diis means all 
complications will be averted If the pus have 
already found its way through the cutis, and be pent 
up beneath the epidermis, il is often sufficient 
merely to cut away the loosened cuticle with 
scissors. In other respects the treatment is the 
same as for the first variety. 

3 Thecal Abaoeas. — Synon. : Paronychia 
Tendinosa. — ^This is often secondary to the other 
vaneties; it frequently begins, however, as a 
primary inflammation of the sheath of the flexor 
tendons, and may follow a penetratii^ wound. 
The whole finger swells, and becomes tense and 
red The pain is most severe, usually shooting up 
the hand and arm. Pus forms early, and, if not 
evacuated by incision, exposes the bones, destroys 
the tendons, burrows into the joints, and rapidly 
destroys the finger. If affecting the thumb or little 
finger, the sheaths of which are contmuous with 
the common sheath at the wrist, the suppuration 
rapidly extends to the palm of the hand, and to the 
forearm above the annular ligament. The wnst- 
joint may then be opened, and destruction of the 
whole hand result. The constitutional disturbance 
and fever are usually very marked. The affected 
finger or hand seldom recovers perfect utility ; and 
death is not uncommon, either firom exhaustion or 
from some secondly complication. 

Treatment. — The early treatment should be 
the same as for the other vaneties of whitlow. Free 
and early incisions are required. Stimulants, good 
diet, and tonics are alwa^ necessary, 

4 . Periosteal Whitlow. — Synon. : Par- 
onychia Osseosa.— This is a comparatively rare 
variety of whitlow, arising sometimes from injury, 
sometimes without apparent cause. It is an acute 
inflammation of the periosteum of the ungual 

J )halanx. It is chaimeterised by redness and swell- 
ng, with most intense aching m tensive pain, and 
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acute tenderness. If an incision be made as soon 
as pus is recognised, the bone will be found to be 
already bare and necrosed. This condition can 
only be averted by cutting down to the bone before 
suppuration has occurred, but this is rarely pos- 
sible. 

Treatment. — ^This is the same as in the other 
varieties, namely, hot applications and free in- 
cisions. The necrosed plklanx must be removed 
as soon as it is loose. If more than one phalanx 
be affected, amputation may be necessary. 

One or two points common to the treatment of 
all varieties of whitlow require further notice. All 
incisions should be made as for as possible in the mid- 
dle line, so as to avoid wounding the digital arteries. 
The sheath of the flexor tendons should on no account 
be opened, unless there is pus withm it. In all 
doubtful cases an anaesthetic snould be administered, 
the kmb made bloodless by Esmarch's method, and 
the incision carried caremlly towards the flexor 
tendons. In this way the exact situation of the pus 
can be ascertamed with certainty, and an unneces- 
sary wound of the sheath of the tendon avoided. 
Incisions are frequently made into the pulp of the 
ungual phalanx of the finger when the pus is really 
on the dorsum This arises from the sense of 
fluctuation yielded by a swollen finger covered by 
somewhat thick cuticle. In all cases the cuticle 
should be cut away as soon as it is loose The best 
apphcation m all cases is bone hnt, three or four 
layers thick, wrung out in hot water, and covered 
by oiled silk and cotton wool This is perfectly 
clean, and in eveiy way as efficient as a poultice. 
Soaking the hand frequently for an hour at a tune 
m an arm-bath usually gives great rehef in the more 
severe forms. Marcus Beck. 

Raymond Johnson. 

WHOOPING-COUGH. -Synon : Kin-cough; 
Hooping-Cough; Pertussis; Fr. Coqtultuhei Gcr. 
Keuchhustm. 

Definition —An infectious disease, chaiac- 
tensed by fever, catarrh of the respirato^ passages, 
and a peculiar spasmodic cot^h, consisting of a 
number of quick, wort, forcible expirations, followed 
by a long wnll inspiration, or * whoop,* and finally 
ending m the expulsion of viscid mucus, or m 
vomiting 

^Etiology. — The actual cause of the disease Is 
at present unknown. That it must be some living 
organism is now umversally admitted. Two inde- 
pendent observers have found a ciliated amoeba, 
to the growth of which they attnbute the d iseas e . 
Other and more numerous investimtors have i so l at e d 
minute bacteria, and although me form and dhAr 
lacter of the organism are still m disput^ there is 
a very general behef that some bc^eiiimi will 
event^y prove to be the cause of the diseese. A 
short bacterium first descnbed by Csaplewiki fod 
Hensel is in most fovour. This oimm stalois 
imperfectly In the centre, and has Vm Imh de- 
senbed by some authors as a diplococcos. It is 
non-motile, does not form spores, and is esdly de- 
stroyed by heat. It does not give any semia* 
reaction, and is pathogenic to mice. 

InfocUon is most readily conveyed dmhag dm first 
week of the disease. It gmdui^ d^imss as die 
disesse progresses, but peiasts for Wk# f month 
alter the commencement of the whoo^ ' p la wmsl 
to consider a patient free $ram folmddit ffs 

after the fint whoop occurred } f4Nl m dm 
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be a return of cough or spasm without fresh danger 
of infection. There is reason to suppose that me 
disease is conveyed by the expelled mucus, either 
directly from patient to patient, or indirectly by 
means of clothes or utensils ; if care be taken, the 
spread of infection can often be prevented. The 
contagion clings to the clothing of convalescents 
for a long time. 

— ^Thc greatest number of cases occur in 
children under eight years of age. It is one of the 
three diseases which cause the greatest mortality 
among in^nts, and, like acute bronchitis and summer 
diarrhoea, is most fatal to the youngest. Whooping- 
cough prevails so extensively in early childhood, 
that it IS rare to find an adult who has not suffered 
from it Those who escape infection in childhood 
generally escape it altogether. When the disease 
affects adults it runs its full course with the same 
symptoms, and the same instinctive dread of re- 
current spasm, as in infancy, but without any prac- 
tical risk of complications. 

The severity of the attacks is greater in 
^rls than in boys ; and in the former the mortality 
is also slightly higher. 

J^ace and clinuiie make little or no difference in 
the liability to whooping-cough. 

5'rar<7nhas an influence on its epidemic extension ; 
this in Great Britain is always in the spring {see 
p. H90). Cold weather indirectly adds to the in- 
tensity of the disease and retards the convalescence. 

Other injluenees. — Overcrowding, bad ventilation, 
and the confinement of the sick in close apartments 
increase the severity of the disease, as well as the 
risk of infection. A recent attack of measles also 
increases the liability to infection; and the two 
diseases are occasionally concurrent, in which case 
the characteristic cough of the one generally escapes 
recc^ition until the rash of the other Im disap- 
peared. Excitement and indigestible food seem to 
induce and exa^erate the attacks of coughing. 

The period of incubation is well marked in all 
cases, and extends firom two days, as the shortest 
limit, to twelve days as the longest; the average 
duration of this period is eight days. As the disease 
cannot be diagiiosed during the first week, it is 
necessary to disinfect ‘contacts’ {see p. 726), and 
isolate Aem for three weeks before their freedom 
from the disease can be certified. 

Morbid Anatomy. — In fatal cases catarrh of 
the upper respiratory passes is found. In some 
cases t^ is most marked in the posterior nares and 
naso-phaiynx ; in others, in the larynx, trachea or 
bronchi. The bronchial glands are generally en- 
larged. Recorded observations made on patients 
during life confirm the view that these changes occur 
during the early stage of the disease, even in mild 
attacltf, but there is no uniformity concerning the 
exact locality of the commencement, which probably 
varies in different cases. Fatal cases generally 
present evidence of pulmonary collapse, pneumonia, 
acute emphysema or other complications. 

Pathology. — The infective nature of the disease 
is indisputable. The observed facts concerning the 
spread of the disease, the early catanhal stage, the 
accompan3ring enlargement of the bronchial glands, 
the subsequent spasmodic attacks, and the curious 
nervous condition to often observed, together suggest 
infection by way of the res|rimtory passages anST^ 
gradual introduction into the blood of a toxin or 
toxins which act principally on the nerve-centres ; 
but until the'cause of the disease has been definitely 


determined, and its dieters studied, the pathology 
must remain speculative. 

Symptoms.— -The invasion of whooping-cough is 
often insidious and, in the absence 01 a prevailing 
epidemic, suspicion of illness may not be aroused 
until the child is noticed to be suffering from a 
troublesome cough, especially at night. Not in- 
frequently, however, the onset is quite definite. 
The patient, if very young, is feverish (100° F. to 
F.) and restless at night, and suffers from 
cough and sneezing; if older, is apathetic, com- 
plaining of headache and anorexia. Next morning 
the symptoms may be less marked, but by evening 
they are worse than on the previous day. 

During the following ten days {catarrhal stage) 
the symptoms are very varied. In some cases the 
tempemture remains raised, a hard, dry cough, 
always worse at night, persists, and a few rhonchi 
can be heard in the chest. In others, the tempera- 
ture intermits or never rises above 100° F., and 
except for the harassing cough, which interferes 
with sleep, no illness may be suspected. In others, 
again, severe bronchitis sets in from the outset. 
As a rule, however, the general malaise and fever 
are not explicable by any discoverable physical 
signs. Marked lymphocytosis, as well as some 
oi^inary leuco<^osis, may first be found in this 
stage. 

Towards the end of the second week the 
catarrhal stage passes into the spasmodic. The 
cough g^duaily becomes longer, louder and more 
exhausting, especially at night, and the quiet 
intervals between what may now be called the 
‘attacks’ are. more definite and of longer dura- 
tion. In other words, the freauent cough of bron- 
chial catarrh becomes groupca into less frequent 
spasmodic attacks, which often first suggest the 
correct diagnosis {see Du^osis, p. 1875). Two or 
three days after this tendency is observ^ the cough 
assumes its distinctive character. Just before the 
attack begins, in a case of average severity, the 
child’s face reddens, as if trying to suppress it, till 
the cough bursts out in a series of short, Quick, 
forcible expiratory efforts ; then the breath is drawn 
in with a shrill whistling sound or whoop, again 
followed by a similar series of rapidly recurring 
explosive expiratory efforts, succeeded by another 
whoop : after a short pause comes a less severe and 
shorter fit and then another, till a Quantity of whitish 
viscid mucus is expelled through the nose or mouth, 
and some swallowed ; or the child vomits at the 
same time, ejecting the contents of the stomach. In 
a case of average severity the patient will whoop 
three or four times in each attack, and the attacks 
will recur every two or three hours during the day 
and more fir^uently during the night. 

Older children often describe a tickling in the 
throat before the cough, show dread of its approach, 
and pepare for it w steadying themselves, or by 
clingmg to others tor support; th^ appear to 
recover completely and snow no si^ of illness 
during the intervals Not so with younger children ; 
before the attack the pulse quickens, the breathing 
is short and insufiiaent, twes are heard, spasm 
closes the glottis, the air is forced out in sudden 
jerks, and then enters with the loud long-drawn 
who(^ ; this is repeated till the fitce becomes livid 
and swdlen, and the child exhausted or semi-con- 
scious. Frequent attacks of this tdnd keep the fiM;e 
pufiy ; they force the tongue over the lower teeth, 
and thus especially in infimts who have onlycu.t the 
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two lower central incisors, small ulcers may be pro- 
duced on the frsenum linguae j the eyes remain red 
and watery, and haemorrlu^es occur beneath the 
conjunct! vae. In a severe paroxysm blood may start 
from the nose and mouth, or be seen in the matters 
vomited ; while both unne and f^es may be passed 
involuntarily In some cases diarrhoea and vomit- 
ing are serious sjnnptoms. While the cough forces 
air from the lung, the percussion-note is dulled but 
becomes resonant again after the sibilant inspiration 
IS heard The hearths action is impeded, owing to 
the raised pressure within its cavities resulting from 
the cough, or from imtation of the vagus ; neither 
endocardial nor pericardial lesion is met with in 
whooping-cough, and nothing is found wrong with 
the heart after the fit is over. 

Examination of the chest in uncomplicated cases 
generally fails to reveal any physical signs during 
the intervals In some cases, however, temporary 
hyper-resonance, due to the over-distension of the 
air-cells and bronchioles, may be made out and a 
few bronchitic rhonchi heard. 

In the absence of comphcations the tAtrd stage 
of subsiding spasm and loose expectoration, with 
returning health and strength, may be reached m 
from four to six weeks The mildest cases may 
seem to be over in a month, but any little want of 
care will intensify the symptoms, and relapses are 
common until six weeks are accomplished, even m 
cases where the second stage has not been prolonged 
beyond four weeks The disease often lasts two 
months, and may be followed by a tedious conva- 
lescence At this stage patients seem particularly 
liable to tuberculosis 

Complications — In addition to the phenomena 
already descnbed as occasional accompaniments of 
whooping-cough, patients suffermg from this disease 
are more than usually liable to mechamcal results 
of coughing, such as hernia, as well as to acute in- 
flammation of many of the pnncipal viscera, such 
as acute nephritis and acute lobar pneumonia. 
There are, moreover, several conditions which are 
especially associated with whooping-cough, and 
which gravely affect its prognosis. 

(1) Hamorrkage — Haemorrhage under the con- 
junctiva or from the nose or gums is exceedingly 
common, though of comparatively slight importance. 
Of rare occurrence and of more serious import is 
haemorrhage from the middle ear, due to rupture of 
the tympanum, haemorrhage from the lungs, and 
haemorrhage within the cranium {see p. 987). Intra- 
cranial haemorrhage is usually meninged, and may 
give nse to coma, to aphasia, or to paralysis of one 
of the cranial nerves. 

(2) Convulsions — Generalconvulsionsmayoccur, 
especially m very young children {see ^ 343) 
(a) when the attacks are very frequent and severe ; 
and {b) when extensive pulmonary collapse occurs. 
They arc believed to depend m both cases upon 
vascular engorgement of the cortex and deficient 
aeration of the blood 

(3) Pulmonary -—Whooping-cough and measles 
are distinguished from all other acute infectious 
diseases by the extreme frequen(^ of pulmona^ 
complications. Among these, severe bronchitis, 
affecting the larger tubes, capillary bronchitis, col- 
lapse of large portions of a lung, and broncho- 
pneumonia are common. Acute lobar pneumonia 
and pleurisy are kr less frequently met with. The 
signs and symptoms of these complications differ 
but little £^m those met with in the same diseases 


occurring under other circumstances, but the onset 
is often insidious ; hence there arises a necessity fytr 
regular observations of the temperature and rate of 
breathing, as well as for periodical examinations of 
the chest. Pulmonary comphcations may occur 
dunng any stage of the disease, and are most likely 
to arise on the one hand in neglected cases, and on 
the other in those who are compelled to breathe 
stale air. The occurrence of broncho-pneumonia 
often modifies, in a curious way, the course of the 
disease. The attacks become less defined and the 
characteristic whoop may disappear 

Sequels — Bronchitis may persist long after 
whoopmg-cough has disappeared, and permanent 
dilatation of the bronchial tubes is not unknown. 
Asthma, interstitial pneumonia, and a peculiar form 
of imtabihty and restlessness, are also recogmsed 
sequela of this disease. As has already been said, 
children suffenng from whoopmg-cough are espe- 
cially hable to develop tuber^osis, and m cases 
exhausted by vomiting and mefficient nourishment, 
wastmg, pustular skin-eniptions and obstinate mtes- 
tinal catarrh are peculiarly prone to occur 

Terminations. — The large majonty of cases of 
whooping-cough recover. Yet so firequent is the 
disease, it is one of the pnncipal causes of infisin- 
tile mortality [see p. 1028). Of the final cases, most 
die of some pulmonary compkcation. A few suc- 
cumb from acute cardiac fiulure, from spasm of the 
glottis, or firom some other complication or sequela. 

Diagnosis. — The diagnosis of whooping-cough 
presents difficulties both m the catarrhal and m we 
spasmodic stage. In the former, a correct diagnosis 
IS, m the al^nce of a prevailing epidemic, an 
exceptional achievement. A nocturnal cough with 
a temperature of loi^ F. and no phj^cal signs 
generally mdicates the onset of whoopmg-cough, 
measles, or infiuenza. The muscular pam and 
bnef duration of the attack will generally soffioe to 
distinguish mfiuenza. The conjunctival and nasal 
catarrh, followed on the fifth day by the rash, will 
ensure the recogmtion of measles. When both 
these diseases can be excluded, special attention 
must be paid to the grouping of the attacks of 
cough. Bronchitis can generally be distinguished by 
the more marked physical signs. It is always 
to ascertain to what diseases a sick child has been 
exposed, and what infectious diseases it has already 
had In the spasmodic stage laryngismus stridulus 
(p. 850) IS occasionally mistaken for whooping- 
cough, but the spasm of the glottis and the croupy 
inspiration persist throughout the attadc. Enlargeo 
tonsils and post-nasal adenoids, or even a long 
uvula, especially when occumng together, not infire- 
quently give nse to a cough closely resembling that of 
whoopng-cough, but the sequence of events charac- 
teristic of the latter is ab^nt, and the physical 
examination will probably suffice to remove ^ 
doubt Enlargement of the bronchial glands ficom 
other causes may give nse to attocks sopei^^dii^ 
resembling those of whooping-cough ; but tlMedihcaiie 
does not run the same course, and die attack^ ai 
in the cases of enlarged tonsils, are generally ksm 
defined. p. 23a 

Prognosis.— The proniosis in whoo{diig-oou||^ 
depends on the age of ttie patient, the pveeim 
health, the conditioa of nntriuon at die tinra of 
set, the time of year (Fifr 3, p. 1191), thegemml 
severity of the attack, and the presenoeolnempiiBii* 
tions. 

Yoong Ghildien tie least to 
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favourable recovery generally expected in uncom- 
plicated whooping-cough ; but with good sanitary 
surroundings and individual care Ae youngest mav 
escape, unless debilitated bj? previous illness, such 
as rickets or measles. The risks diminish with each 
year of childhood ; they are less in the summer 
than in the winter, and in boys than in girls. High 
fever during invasion is a frequent prelude to severe 
complications in the subsequent stages. Convul- 
sions in any stage are of the worst significance; 
somnolence or a listless condition between the 
attacks, with persistent high temperature, are also 
bad signs. The danger in the second stage is in 
proportion to the severity of the disease. This 
may be estimated by noting the number of attacks 
in the twenty-four hours, their intensity and their 
duration; in bad attacks the expulsive efforts are 
more rapid, more boisterous, and more numerous, 
and the whoops are very shrill. In mild cases 
there is less spasm and the whoop occurs but once 
or twice, or is sometimes not recognisable at all. 
The duration of an attack may be from a few seconds 
to some minutes. Young infants may die from 
laryngeal spasm, but the danger of death during an 
attack, however bad, is very small. The number 
of attacks may be raised from twelve to twenty in the 
twenty-four hours, without danger, if the intervals 
are complete enough for the child to recover and 
take food during the day and to get sleep by night. 
As many as 60 to 80, or even 140, attacks have 
been counted. When they are so incessant as to 
interfere with both food and sleep the exhaustion is 
extreme, so that it is generally true that when the 
number of attacks exceeds 60 in the twenty-four 
hours a fatal result may be anticipated. 

Capillary bronchitis and broncho-pneumonia are 
the complications responsible for most deaths, 
especially when the thorax is rickety. (Edema of 
the glottis or of the lung, and acute cardiac failure, 
are less frequent but more deadly in their effects. 
Chronic pneumonia may lead tc bronchiectasis or 
culminate in tuberculosis, which generally runs a 
rapid course. Emphysema and pulmonary collapse 
tend to disappear. 

Treatment. — General. There is no specific 
remedy for whooping-cough — no drug ‘ that can 
check its onset or stop its progress. Rest and 
warmth, with individual care, the utmost attention 
to a sufficiency of pure air, and all possible aids to 
the resisting powers of the patient, are requisite 
throughout the illness. 

Two rooms, intercommunicating if possible, 
should be set aside— one for use by day, the other 
by night. The temperature of the room should be 
maintained at 63° to 65° F. ; but thorough 
ventilation must be secur^ to ensure a plentinil 
supply of perfectly fresh air, free from dust and 
without cold draughts. No gas or gas-stove must 
be burnt in the room. The patient should be kept 
in bed until the temperature is normal, and confined 
to the house until the spasmodic stage is over. The 
cold bath in the morning should be omitted until con- 
valescence is establish^. The diet should be light 
and nutritious, consisting largely of milk ; and all 
food difficult digestion should be avoided Broth 
should be made vnth vegetables and without condi- 
ments ; stewed fruit, orange-juice, and lemonade 
we usduL It is generally advisable to give food 
in small quantities at short intervals; and when 
vomiting is frequent this procedure is absolutely 
essential. Each child requires a good deal of 


ready personal assistance. Some one should always 
be near to allay fright when the cough begins, and 
to steady the patient and support the head until the 
fit is over. 

Mediciruil. (i) Inhalation . — The value of 
antiseptic inhalations in whooping-cough is in dis- 
pute. To young children they are frequently a 
source of terror and so far inadmissible. More- 
over, as has often been pointed out, medicated air 
generally implies in practice rebreathed air, which 
again is unquestionably harmful. If these difficul- 
ties could be overcome there is some reason to 
suppose that air impregnated with carbolic acid or 
other allied substances would be useful, as it has a 
sedative effect during the spasmodic stage. Great 
risks, without corresponding benefit, have been run 
by taking children to gas-works during the course 
of the complaint. Nasal insufflation of salicylic 
acid, iodoform, quinine, and many other drugs have 
been recommended, especially by those who consider 
that the nasal mucous membrane is the primary seat 
of the disorder. Others have recommended that 
the pharynx be painted with a solution of resorcin 
(I per cent.) or of similar antiseptic, to which a 
small quantity of cocaine has been added. Baroux 
strongly recommends the use of peroxide of hydrogen 
as an aerial antiseptic. He recommends that two 
large pieces of old linen be sprinkled with two to 
three ounces of peroxide and hung on a cord stretched 
across the room ; they should be renewed every 
four hours. 

(2) Internal remedies . very many cases of 
whooping-cough no medicinal treatment is needed. 
During the catarrhal stage simple salines may be 
beneficial. To relieve the cough an occasional sip 
of water or some simple linctus containing a few 
drops of ipecacuanha or of oxymel of squill is often 
sufficient In many cases bromide of potassium or 
ammonium must be added to an expectorant 
mixture in order to produce any relief. Neither 
opium, chloral hydrate nor belladonna is to be used 
until the first stage is over and secretion free. A 
poultice of linseed, or of mustard and linseed, is a 
valuable adjuvant {see Poultice), especially when 
a few fine rdles are heard at the bases. Many 
authorities advocate the addition of some compound 
tincture of camphor when the secretion is free. If 
the child be obviously ill with more than the usual 
amount of fever, quinine should be given — i gr. 
per diem suspended in Almond-mixture for each 
year of age, and continued for two or three days, 
answers l^t, but sometimes larger and fewer doses 
seem more efficacious. If any difficulty is ex- 
perienced in the administration of the quinine it 
should be dven as an enema. 

Relief of spasm is the main object of treatment in 
the second or spasmodic stage of whooping-cough, 
the efficB^ of the means employed being measured 
by the diminution in the severity and number of 
the daily attacks. By this test belladonna proves 
to be the most useful remedy, but it must be given 
in large and continued doses. With a child of 
three years old one-sixth to one-fourth of a grain of 
the extract, or 10 to i J minims of the tincture, may 
be ^ven three to six times a day before the physio- 
logical effects indicate a diminution of the dose. 
Atropine to ^ gr.) is preferred by many; 
but since the official standardisation of the prepara- 
tions of belladonna the selection of any particular 
preparation is a matter of less importance. A 
combination of bromides, especially that of 
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immonlutn, with belladonna, has a well-deserved 
reputation. Bromoform, m an emulsion, is a 
Favourite remedy at the present time ; it may be 
given in doses of J m to 3 ni cautiously, according 
lo the age of the child, three or more times a day. 
MtntUe doses of opium are sometimes useful in 
illaying vomiting, but must only be given when the 
secretion 1$ free \ only a few doses are permissible 
Ergot, phenazone, and butyl-chloral hydrate are 
more or less accredited remedies, especially when the 
others have failed, but it must be remembered that 
most of the vaunted remedies for the cure of 
whooping-cough owe their repute to having been 
administered in the fifth or sixth week of the illness, 
when the disease is nearly over. All the more 
potent counter-irritants, such as croton oil and 
blisters, are to be avoided In rare cases artificial 
respiration has been successful in resuscitating a 
child apparently dead of asphyxia. 

In the third or dUchnmg stage of whooping-cough 
tonics and astnngents are of distinct benefit 
Great discretion is required in deciding when 
children should be allowed to go out of doors 
or seek change of air Too much emphasis 
cannot be laid upon the rule that no child should 
be sent in public conveyances or to lodgings so long 
as there is the least risk of infection Moreover, 
the end of the infectious penod also corresponds 
with the time when the patient is most hkely to 
receive benefit without any corresponding nsk 
Unquestionably change of air has a remarkable 
effect in restoring appetite and in removing the 
remaining tendency to spasm {see p 1471) The 
treatment of the various complications is descnbcd 
in the articles dealing with these conditions 

H. Montague Murray. 

WIDAL’S TEST — Serum-Reactions. 

WIESBADEN, In Nassau, Germany — 
Thermal salt waters See Mineral Waters. 

WIGHT, Isle of ^See Sandown ; Shanklin ; 
Undercliff; Ventnor; and Climate, Treat- 
ment of Disease by 

WILDBAD, In Wlirtemberg, Germany — 
Simple thermal waters. Su Mineral Waters. 

WILDUNGEN, In Waldeck, Germany — 
Earthy waters See Mineral Waters 

WILL, Capacity for executing.— C ivil 

Incapacity. 

WINDPIPE, Diseases of — 5 ^^ Larynx, Dis- 
eases of ; and Trachea, Diseases of. 

WINKING, Involuntary Facial Spasm. 

WINTER-COUGH — This expression is asso- 
xiiated with those cases in which a patient is subject 
to more or less cough during the winter season, 
being free, or almost free, dunng the warmer 
portion of the year. It may come on at any period 
in the course of the winter, and is generally refer- 
able to some obvious cause, which produces *a 
cold.’ The attacks tend as a rule to become more 
aggravated and difficult to cure, as well as more 
easily excited, as time progresses. 

Cases of winter-cough l^ong chiefly to the 
following classes : x. Not uncommonly it is merely 
4ue to a slight catarrh, affecting the throat and 
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main air-passages. 2. Most frequently the cough 
depends on bronchial catarrh or bronchitis m various 
degrees, usually associated with more or less emphy- 
sema 3. Winter-cough may characterise some 
chronic phthisical cases, this symptom subsiding 
during the warmer season 4, There are certain 
forms of cardiac disease of which winter-cough 
may be a prominent phenomenon 

Treatment. — The treatment of wmter-coi^h 
must depend on the nature of the cause which gives 
nse to it, and will be found discussed m the special 
articles descriptive of the several conditions. See 
Cough Frederick T. Roberts. 

WOMB, Diseases of — See Uterus, Diseases 
of. 

WOODHALL, In Lincolnshire —Commensal 
waters, containing iodine and bromine. See Mine- 
ral Waters. 

WOOLSORTER’S DISEASE — A form of 
anthrax. See Pustule, Malignant. 

WORD-BLINDNESS -^See Aphasia. 

WORD-DEAFNESS ^See Aphasia. 

WORMS See Entozoa. 

WOUNDS, Healing of — A living ammal tissue 
when wounded has an inherent tendency to repair, 
but what this tendency depends upon is as yet 
unexplained. The bond of umon need not be of 
the same nature as the tissue wounded. It is 
compose# usually of white fibrous tissue, and when 
formed is known as a * acatnx. * So far as the 
naked-eye appearances are concerned, wounds are 
generally described as healing by one or other of 
the following five methods : (i) by * first intention ; * 
(2) by ‘ immediate union ; * {3) by * second inten- 
tion * or * granulation ; ’ (4) by * secondary adhesion * 
or union of two granulating surfaces ; and (5) unde 
a scab, or what is virtually healing under aseptic 
conditions. The last of these does not require 
special descnptioD, as the scab is simply Nature’s 
(kessing; the process of healing under such cir- 
cumstances does not differ firom what occurs, say, 
in healing by the * first intention.’ Although, on 
mere naked-eye examination, the above methods of 
repair are evident enough, yet, when the patholc^ 
of the process is inquired into it will be mnd that 
there is in reality only one method by which wounds 
heal, namely, by growth of the new reparative 
tissue from tissue of a like kind present in the 
wounded porL The superficial differences ob- 
served in the closing of wounds are to be regarded 
as accidental rather than essential, as epip^^ 
nomena, or compheaUons, and frequently as un- 
pediments to the even onward progress of growth 
which constitutes the rohng feature. 

I. Healing by the 'first intetUum^^Si flani 
of a wound, say, after amputation, be examined in 
from twelve to eighteen hours the tune lof 
infliction of the mjury, they will be found to present 
a glossy, moist amarance, due to the escape dl 
lymph from the divided lpapharics«-the lymplk* 
spaces, lymph-radicles, and larger lymph-veMoliyi 
which permeate all parts of the body. If fe hi 
again examined after a Um of about 
hours, the severed tissues wiU be found to leal 
this appearance ; the quantity of h^itid m4ii(g 
from the wound is Im ihm b|lbier mimk 
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exposed muscles and other elements of the flaps 
are now coated with a delicate greyish-coloured 
film, which can be removed by scrfming the surface. 
Examined microscopically, this nlmy deposit is 
found to consist of lymph-corpuscles— the corpuscles 
which have exuded with the lymph, and which are 
now entangled in the free extremities of the divided 
tissues. They are embedded in fibrin, which has 
taken the form either of a granular precipitate or a 
network. Supposing the two sides of the wound 
to have been placed in accurate contact, the two 
lymph-coated surfaces, together with any blood- 
clot which may have been upon them, adhere and 
establish a temporary bond of union. In from four 
to five days after the infliction of the wound, a 
layer of connective -tissue elements or fibroblasts 
makes its appearance beneath the lymph on each 
side, and this, as it grows inwards, supplants and 
causes absorption of the lymph and blood-clot lying 
in the gap, which supply, as above said, the 
temporary fc^nd of union ; the two layers meet in 
the middle line and their cells intertwine. The 
cells composing these two layers are at first round, 
many of them twice the size of a leucocyte, and 
are provided with either a single lai^e nucleus or, 
it may be, two of these. As organisation proceeds 
they become spindle-shaped, and in from three to 
four weeks are converted into bundles of white 
fibrous tissue. This constitutes the permanent 
cicatrix. Yellow elastic tissue enters little, if at 
all, into the construction of the medium of repair. 
The source of the fibroblasts which enter into the 
organising layers is the white fibrous tissue near 
the surface of the flaps, more especiall^f this be 
of the areolar variety. The tissues at a short 
distance from the surface are practically unaffected, 
and the ci<»trix, when healing is completed, is 
usually so delicate that its line can be followed 
throughout the part with difficulty, even with aided 
vision. As the process of repair is proceeding, 
loops of capillary blood-vessels make their way into 
the embryonic cicatrix ; they are never abundant 
or more than what is necessary for the maintenance 
of the part. Hence the blanched appearance pre- 
sented by a wound when healing typically by the 
first intention. The gap having been filled with 
young connective-tissue, the divided epidermis 
throws out a few new cells; these meet in the 
middle of the wound, and, coalescing, re-establish 
the protective covering. The resulting cicatrix is 
always more or less depressed. 

Should the wound, however, become septic, that 
is to say, inoculated with the organisms of suppura- 
tion, chiefly the Staphylococcus pyogenes aureus 
and the Streptococcus pyogenes, the reparative 
ingrowth of the organising tissue is prevented ; the 
blood-vessels are stimulated and become engorged, 
and excess of blood-products is poured out from 
them. These accumulate in the wound and foil 
into a state fotty degeneration, and an abscess 
results. The pus which constitutes the abscess 
must be discharged before healing will take place. 
Generally the wound will gape end commence to 
granulate, healing being e&cted thereafter the 
* second intention.’ Or, if actual granulation be 
not forthcoming, the wound may heal gradually 
from its depths, the quantity of c^trix formed in 
either case being vastly greater than if it had closed 
by the first intentkm. 

2 . Healing by immediate union . — This is nothing 
VKure than healing by the * first intention ’ tinder the 


very best auspifces. An incision is made into a part, 
pressure is applied immediately, all blood is squee:^ 
out of the wound, and the amount of lymph which 
escapes is limited by the pressure of the opposed 
surfaces. Unduly great distension of blood-vessels 
is prevented by the same agency, and the wound 
remains aseptic. Under these circumstances the 
severed tissues unite with the least possible expen- 
diture of material. 

3. Healing by the * second intention .^ — In the 
centre of a wound healing by this method is the 
granulating surface. The granulations are small — 
mere points of a rosy red colour — and the discharge 
from them is slight. Each granulation consists of a 
tuft of capillary blood-vessels, around which there is 
an indefinite quantity of loose areolar fibrous tissue. 
So delicate and open-woven is the latter that it may 
present almost a myxomatous appearance. The 
meshes of this stroma are filled with more or less 
plasmatic liquid exuded from the capillary loops, 
and with the granulation-cells. These granulation- 
cells are of two kinds, namely, leucocytes and 
fibroblasts, the former being the more abundant. 
Some of the fibroblasts may approach giant-cells 
in size ; or actual giant-cells, if the wound be tuber- 
cular, may be contained in the meshes of the stroma. 
The discharge fi'om the granulating surface consists 
of the above liquid pressed out from the vessels, 
and the granulation-cells— in chief part those which 
are leucocytes. Accumulating as this liquid and 
the leucocytes do in the meshes of the stroma, they 
are driven out in the direction of least resistance, 
namely, towards the surface, and are thrown off 
from it. The more or less purulent character of 
the discharge depends upon the number of cells 
contained within it, and these diminish in number 
as the wound assumes healing characters. The 
amount of discharge depends upon the degree of 
distension of the capillary loops. The actual 
granulating surface is shallow, usually not more than 
from a sixteenth to an eighth of an inch, but beneath 
it a layer of tissue of primary importance in the 
healing of the wound is met with. It is composed 
of the same elements as those which form the orga- 
nising layers on the sides of the wound in healing 
by the ‘ first intention,* namely, fibroblasts of round 
and spindle shape. Through this layer of young, 
connective tissue the stems of the capillary loops 
pass to reach the granulating surface proper. When 
healing of the wound takes place, the granulations 
atrophy, any fibroblasts contained in them become 
fibrous, and, along with those in this deep cicatrising 
layer, constitute the young fibrous-tissue basis over 
which the epithelium spreads to complete the 
repair. 

Round the margin is the so-called ‘blue-pink 
pellicle * — the layer of young epidermis. Its edge 
18 very loosely attached to the underlying cicatricial 
layer, so that the blade of a knife can be inserted 
beneath it ; but later on the new epithelium be- 
comes inseparable from the parts beneath. It is 
composed of young epidermic cells like those of 
the rete Malpighii. As the p^ulations atrophy at 
the margin of the wound, th» pellicle of young epi- 
dermis spreads at^ first round them and nnally over 
them. As it does so, the granulation-vessels dis- 
appear in great part; further exudation of the 
granulation-leucocytes is prevented ; and the fibro- 
blasts formerly entangled within the granula* 
tions, together with those lying undemea h, be* 
come trantformed into fibres. The part which has 
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healed is blanched and hard. The epithelmm 
covering it has assumed the characters of epidermis 
with a rete Malpighii and homy layer, ana under- 
neath this is the coarse fibrous tissue of the cicatnx. 

4. Healing by secondary adAesion^ — If two granu- 
lating and healing surfaces are brought into accu- 
rate contact, and n equable pressure be applied, they 
tend to unite, especially if they arc free from pyo- 
gemc organisms. The mechanism of the process is 
that the mutual pressure of the closely appUed sur- 
faces causes atrophy of the granulation-loops, and 
allows the deep cicatncial layers to meet and 
coalesce. 

Comparison of the above methods of healing , — 
There is no essential difference, for although in 
healing by the * second intention * the wounded 
surface becomes covered by granulation-loops, still 
these are to be regarded as an accident of the situa- 
tion — as due partly to relaxation of the natural 
restraint exerted upon the capillaries by the skin 
and other elastic tissues, partly to the stimulus 
exerted upon the free surface by the presence of the 
organisms of suppuration. If an exposed wound 
be kept free from sepsis, and if pressure be carefully 
applied to Its surface, it heals without granulaUon, 
and more quickly than when granulation has en- 
sued The granulations on a wound healing by the 
‘ second intention * must be removed before the 
wound will heal By their atrophy the true heal- 
ing layer, composed of fibroblasts, and l)ring be- 
neath them, comes to the surface, and the epidermis 
runs over it In heahng by the ‘ first intention * 
the only real difference is that this layer is double 
instead of single, and the same holds good of healing 
by secondary adhesion The exuberant vasculanty 
of a granulating surface is the chief means of retard- 
ing Its healing ; the granulations must be got nd 
of either by natural atrophy or by the application 
of pressure, &c. , before the wound will close. The 
basis of the whole procedure, as before said, is the 
growth of new connective tissue from that already 
in the wounded part, of new epidemus from that 
already at each side, and of new blood-vessels from 
those present on the cut or otherwise wounded 
surfaces. 

Wounds of particular tissues, — The less vascular 
the part wounded, the more readily it heals by first 
mtention. An incised wound of the cornea heals 
quicker than any other ; that of the linea alba pro- 
ikbly comes next. Wounds of muscle unite chiefly 
by fibrous tissue, although newly-developed mus- 
cular fibres may be found in the cicatnx. A acatnx 
usually tends to contract, but that which follows 
upon the sloughing of a Peyer’s patch m ty]^oid 
fever is an exception to this rule. The acatnx of 
the intestine resulting from dysentery or tuberculosis 
has, however, a notonous tendency to contract. 

Newformation of blood-vessels, — The blood- 
vessels newly developed m a healing part arc appa- 
rently denv^ from buds riven off from those alr^dy 
present. From the endothelium of a capillary a 
nucleated protoplasmic bud or vasoblast is shot 
outwards. Similar buds are pushed out firom the 
walls of neighbounng cap^laries, and these ana- 
stomose by their tapenng extrexmties. They are 
solid at first, but bwome hollowed out, and into 
the channels thus formed blood-corpuscles find the» 
way. 

Stealing of blood-vessels, — ^Wben the end of a 
divided artery is ligatured wiUi silk, and when the 
wound becomes septic, the channel of die artery fills 


with a firm clot or thrombus, usually as high as the 
first large branch above the pomt of fixture. 
Blood-capillanes grow into the clot from the 
vasa vasorum and ramify in all directions. They 
convey with them the elements of organisation, 
namely, fibroblasts derived from the adjacent wall 
of the vessel. At the same time the tunica intima 
thickens and encroaches on the channel of the 
vessel. As the living tissue from these two sources 
makes its way mto the blood-clot, it causes absolu- 
tion of the latter, just as would happen m a sub- 
cutaneous effusion of blood. As the clot is absorbed, 
its interstices are occupied by young cicatnx denved 
from these two sources, which by contracting closes 
the aperture at the end of the vessel and for some 
distance above. The clot acts simply as the mould 
or framework m which the future acatnx is cast. 
When the artery is ligatured with catgut or aseptic 
silk, and when the wound remains aseptic until 
healing is completed, there may nut be found any 
clot m the stump of the ligatured vessel, or this 
may be simply filiform in c^acter The artery, 
nevertheless, closes quicker under such circum- 
stances than under the former, and the closure is 
effected exclusively by a cicatncial thickening of 
the tunica intima. Withm three weeks of the apph- 
cation of the ligature the catgut may have vanished 
entirely, its place being taken by a nng of fibrous 
tissue, and, at the same time, the chs^el of the 
vessel may be in great part obUterated. The 
thrombus, if such be deposited after the ligature is 
apphed, hinders the closure of the channel, and 
must be absorbed before this can be effected. 

Adhesions of serous surfaces. — Although adjacent 
surfaces of most of the serous membranes are m 
contact dunng life, yet they do not tend to adhere. 
Should the membrane become inflamed, however, 
there is a constant tendency, in the absence of 
suppuration, to coalescence takmg place. From the 
blo^-vessels of the inflamed membrane there 
exudes a quantity of liquid more or less plasmatic 
in character It contains fibnnogen together with 
leucocytes and other corpuscular elements of the 
blood These set free the fibnn-ferment, which, 
reacting upon the fibnnogen, preapitates it as 
fibnn. The fibrm assumes the diaracter of a net- 
work in which are entangled the corpuscular ele- 
ments. It lies upon the adjacent serous surfaces, 
while between them is the hquid now deprived of 
its fibrm-formmg constituents. Comparatively little 
of this hquid may be present, so that the mflam- 
mation assumes a dry character, and the two fibrm- 
coated surfaces may thus from the first be m con- 
tact Any excess of hquid is in course of time 
absorbed, or may be drawn off* artificially, after 
which the fibrmous layers from either side he in 
^ppositipn and adhere. Such adhesion is only tem- 
porary and is easily separable ; the permanent con- 
nection is effected by the following means : From 
tlte fibrous basis of the serous m^bnne t]«ne is 
thrown off* a dense mass of fibroblasts whickn0:n> 
mulate in a layer beneath the fibrin, while me In- 
dividual cells composing it push theix^ves in rows 
into the mterstices of the fibnn. Wherever diey 
spread the fibrin falls to pieces and it abaorbed 
while the leucocytes become fiit^ and diwppoiiti 
their place being taken by the fibrobMs dfeihr^d 
as above desenbed. Twi^ of capiUanea aoooip^ 
pany the orgenising elements, also derived fro# 
the serous membrane. As tbe.dbcio beoQfM. 
absorbed, the tifo organising hqress 
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coalesce, their cells become converted into white 
fibrinous tissue, and a permanent bond of union is 
established. The process of union is almost identical 
with that which occurs in healing by the ‘ first in- 
tention.* 

Skin-graft$,—See Skin-GraftiNG, p. 1491. 

Grafts of other tissues . — If living bone be chopped 
up into fragments, and these be placed in a sac of 
living tissue — by preference the periosteum — the 
fragments of bone continue to live and grow. The 
entire shaft of a bone like the humerus may thus be 
remoulded (Macewen). Pieces of the pancreas, 
thyroid gland, or conjunctiva may also be trans- 
planted into a part to which they are foreign, and 
continue to live and grow. In all these grafting- 
experiments, the tissue to be grafted should be 
taken from the same species of animal as that to 
which the graft is to be applied. 

Organisation of blood-clot. — Blood-clot has of itself 
no more power of organisation than any other form 
of precipitated albumen. Its leucocytes do not 
appear to have any power of developing into fibrous 
tissue, and its network of fibrin is quite inert. Being 
a porous body, however, it acts readily as the mould 
in which organisation may proceed. Hence, if 
blood be effused into the gap of a granulating 
wound and collate, its substance will soon ‘be- 
come vascular, and its surface will bleed if pricked. 
The blood-vessels carry in their sheath the fibro- 
blasts derived from neighbouring tissues, and these 
constitute the elements of organisation. The blood- 
clot is gradually absorbed by the living tissue pene- 
trating into it, just as happens in the formation of 
an adhesion between two serous surfaces. 

Organisation of hurt porous bodies . — Any porous 
body, if the pores freely intercommunicate, will 
become filled with organising tissue under similar 
circumstances. Pieces of sponge, elder-pith, or 
calcined bone are all suited for the purpose. 
Sponge ftom its free porosity is particularly adapted 
for the experiment. It may be applied to a granu- 
lating surface in a thin slice or be embedded bodily 
in a deep tissue. In the former case the edge of the 
sponge must be a considerable distance within the 
margin of the epithelial pellicle, and, in the latter, 
the block of sponge must not cause pressure on 
adjacent parts, but simply replace a portion of 
tissue excised. The interstices of such porous 
bodies become vascularised, fibroblasts penetrate 
into them, they become firmly united to the part, 
and in course of time are absorbed. 

D. J. Hamilton. 

WRIST-DROP. — A result of paralysis, affecting 
the extensor and supinator muscles of the wrist, 
and commonly met with in chronic alcoholism and 
chronic lead-poisoning. See Alcoholism ; Lead, 
Poisoning by ; and Neuritis, Multiple. 

WRITER*S CRAMP. — Synon. : Scrivener’s 
Palsy ; Fr. Crampe des Ecrivains ; Ger. Schreibe^ 
krampf 

This disease may be taken as the most common 
form and mqst typical representative of a class of 
diseases whicJi Duchenne called * functional impo- 
tences.* In them we find the patient complaining 
of inability to execute some complicated act, the 
power to perform which had taken him perhaps 
years (in the case of writing) to acquire. As a rule 
there is no other trouble, and, as far as the patient’s 
observation goes, all muscular acts, however deli- 
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cate or however complicated, are accomplished 
without difficulty, with the exception of one, 
which unfortunately is usually that with which the 
patient earns his living. Not only have cases of 
‘ writer’s cramp ’ been described, but English and 
foreign physicians have furnished accounts of 
‘piano-player’s cramp,* in which an inability to 
strike choids with correctness is present j of vio- 
linists who have lost the power of holding the 
violin and fingering with the left hand ; of violon- 
cello-players who have become powerless to ‘ make 
the nut * with the phalangeal joint of the left 
thumb; of tailors who can no longer use the 
needle ; of dairymen who fail in milking ; of 
bricklayers who cannot wield the trowel ; of smiths 
who cannot use the hammer ; of compositors who 
cannot place the type ; and lately we have had 
accounts of telegraphists who have become unable 
any longer to work at their calling. ‘Writer’s 
cramp,* however, is by far the most common of 
these diseases, and while the others mentioned 
must be regarded as the rarest of medical curiosi- 
ties, the one which has been chosen to illustrate the 
class is tolerably often met with. 

Symptoms and Course. — The symptoms and 
course in a typical case of ‘ writer’s cramp ’ are as 
follows : A clerk, who ftom his painstaking and 
energetic habits has been tempted by his employers 
to work overtime or possibly against time, and who 
perhaps (as the history of these cases often shows) 
is harassed by domestic troubles, discovers that he 
does not write quite as easily as he did, that his 
hand possibly aches after prolonged writing, and that 
be finds it convenient to adopt some new method of 
holding his pen. At first the trouble is hardly 
noticeable, and then he finds himself obliged to 
grasp his pen with unusual tightness to prevent its 
becoming unsteady. Then his handwriting begins 
to suffer ; perhaps his forefinger refuses to remain 
steadily upon the penholder, and while he is making 
every effort to control it, the pen somehow or other 
eludes his grasp and falls from his hand. If he 
persevere — probably he is one of those who would 
sooner die than give in — his progress downhill is 
rapid and certain. Every possible method of hold- 
ing the pen is adopted by turns, such as interlacing 
it between the fingers, grasping it firmly with the 
whole hand, using only the first and second fingers 
without the thumb, or the thumb and second finger 
ivithout the first ; but these expedients quickly mil 
to be of service. He cannot steady the pen by means 
of them, and he finds that the arm rolls possibly 
inwards or outwards, and that he can only mrm his 
letters by moving the whole arm from the shoulder, 
or lastly by fixing the arm to the side and swaying 
the whole body to and fro. The handwriting soon 
becomes illegible ; and lastly the patient is ^most 
unable, even by the most strenuous efforts, to make 
a mark upon paper. To write a word legibly in 
extreme cases is impossible, and there are few 
spectacles more distressing than to see a patient, 
whose handwriting was perhaps his means of liveli- 
hood, drip with perspiration while making an 
ineffectual effort to si^ his name. His loss of 
writing power ma]^ be his onlys}rmptom, as was the 
case with an American sufferer who wrote thus to 
the writer \ ‘ That fingers which could guide razor and 
needle, wield oar and musket, and, though numb 
with cold, knot and cast off reef-points on a wet 
sail, should yet strike work when called on for the 
fiunitiar character of their owner’s name, 8€emc4 
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utterly beyond comprehension.’ Patients should 
be closely questioned as to their ability to perform 
acts other than writing. In the writer’s expenence 
It is usual to find that some other act or acts is 
affected If the patient be asked if he can wind 
up his watch, carry a full teaspoon steadily to his 
mouth, or perform some similar act requiring a 
delicate use of the thumb and forefinger, it will very 
commonly be found that he has lost his deftness in 
performing such acts, although in using a knife or 
wielding a hammer, and other work requiring a 
coarse use of muscles other | than those used in 
writing, he may find no difficulty whatever. Fre- 
quently there are neuralgic pains, or a sense of 
extreme fatigue in the hand or arm ; and in some 
cases the effort to write has been followed by pain 
m the back or severe headache. In some cases 
the mental distress caused by the loss of power has 
produced a condition bordering on melancholia. 
Slight tremor of the hand is not uncommon, and 
these tremors sometimes occur independently of 
writing. Tenderness of the nerve-trunks (median, 
ulnar, or musculo- spiral) is very often present, and 
should always be carefully looked for, as indicative 
of congestion of the nerves, or neuritis. Occasion- 
ally there is objective spasm of some of the muscles 
of the arm when the effort to write is made ; 
and one case has been reported by the wnter, in 
which the symptoms, at first those of simple loss of 
writing power, terminated in a general clonic spasm 
of all the muscles of the arm, occurring at last in- 
dependently of any writing effort. 

Although the above is a fair statement of what 
occurs in a typical case of * wntcr’s cramp,’ other 
cases are by no means uncommon in which impair- 
ment of writing power supervenes quite inde- 
pendently of any unusual writing effort, and even 
in persons who have done rather less than an average 
amount of writing These latter cases are not 
usually so severe as the former, since they are not 
obliged, as is the professional scnvener, to goad the 
unwilling hand to make those efforts which are so 
detrimental It has been the writer’s expenence, 
too, that in this latter class of cases it is more usual 
than in the former to find that the trouble is not 
very stnctly limited to the act of wnting, but that 
there is a certain amount of inability or clumsmess 
in the performance of other acts requinng minute- 
ness and nicety 

A difficulty m writing is, in fact, a symptom of 
many conditions, and it is doubtful whether ‘ wnter*s 
cramp ’ can be regarded as a morbid entity. When 
patients come complaming of loss of wnting power, 
It IS always essential to examine them with great 
care, with a view to discover any changes in the 
nervous system, whether central or penpheral. 
The wnter has found that difficulty m wnting 
may be part of a scarcely noticeable hemiplegia 
(congenital or otherwise) depending on the usual 
brain-lesions, or an early symptom m general para- 
lysis, or paralysis avitans, or disseminated sclerosis ; 
he has found it depending upon mischief m, or 
connected with, the spinal cord, such as sclerosis of 
one or other of the columns (anterior, lateral, or 

S osterior), meningeal thickenings, tumours, or 
isease of the bones ; he has known it caused an 
aneurism pressmg on the brachial {dexus, by neuritis 
affecUng dther the large nerve-tnmks or me small 
terminal twigs that run in the palm of the hand ; 
he has known it caused by rheumatic thickemngs 
of muscular attachmentSt by injury or disease of the 
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muscles themselves, or by gouty deposits in the 
sheaths of the tendons. It is therefore necessary to 
examine these cases with very great care, ana to 
remember that the act of wnting may 1^ hamper^ 
by the fiulure of any muscle between the scapula, 
and the hand 

Pathology. — The morbid anatomy of wnter’s 
cramp is unknown, and consequently the pathology 
of the disease is a matter of speculation. It is 
obvious, however, from what has been said, that 
the changes which bnng about the difficulty m 
wnting cannot be expected to show any uniformity 
of seat, but may be suspected in cerebral cortex, 
conducting fibre, penpheral nerve or muscle, accord- 
ing to the symptoms manifested. Duchenne be- 
lieved that the change is in the nerve-centres first, 
because localised faradisation applied to the hands 
has no good effect on the trouble ; and he is con- 
firmed in this opinion because die malady very 
auickly affects the left hand if it be used to supply 
the place of the nght. The wnter has ventured to 
suggest that the lesion is often situated at the peri- 
phery, either in the muscles themselves or in the 
terminal motor nerves supplying these muscles. In 
real cases of * wnter’s cramp ’ (the loss of wnting 
power occumng in an overworked scnvener) it is rare 
to find any sign of central change , neither wasting 
or true paralysis of muscle, nor ^nllary tremor, nor 
general tremor of the limb, nor pam, nor spasm 
(except dunng, or immediately after, the attempt 
to wnte). It IS generally observed that the disease 
progresses from the penphery towards the centre ; 
that the muscles of the nngers are the first to fiui, 
then those of the forearm, then those of the arm, 
and lastly, m extreme cases, those of the trunk. It 
IS probable that the muscles of pen -prehension, as 
opposed to those of pen-movement (consisting of 
the adductor polhcis, nrst dorsal interosseous, &c. ) 
drift into a condition of * chronic ftitigue ’ owing to 
the prolong strain to which they are subjected 
when hol^g a pen for long penods at a tune. 
When these normal muscles of pen-prehension are 
exhausted, others are used to supply their place, 
such as the superficial and deep flexors in the fore- 
arm, which m their turn give out, and thus the 
trouble steadily processes. The wnter has had no 
small expenence of this disease, and he has rarely 
failed to find that a careful electrical investigation 
of the muscles has shown a certain diminished 
imtabikty to fiuradisation in the muscles of pen- 
prehension on the diseased side, when compiled 
with those of the sound side. This loss of imtability 
is due, in many cases, he believes, to sheer over-use 
of the muscles, the mtervals of relaxation between 
the long period of contraction not being suffiaent 
to allow of their proper nutntion. In many cases 
of ‘ writer’s cramp’ no over-use of the musoes has 
taken place, ana in such cases we must suppose 
that, fiom some condiUon, either constitutimi or 
situated locally in the nerves, the muscles sa 
defiaent in * staying power* (notwithstandlnif their 
abili^ to contract forcibly for a short tune) tbit 
they become useless, or nearly so, when calM 
for prolonged steady contraction. ItisobHousthst 
the fidlure of one muscle (however small) wbidi had 
been Uught, by years of labonooa educatioii, to aet 
in harmony with many others for dm aeooa^Ushiiig 
of a comphcated and delicate aet« at 
would produce a true want of c<HW^Iieii. nSi 
other words, muscles which have be^ Indueed^lb 
wfirk m ord$r t^g^thir no longer 4n io If 0mM 
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ihefn fails, and the failure of one must be fetal to 
the accomplishment of the co-ordinated act. 

Diagnosis. — Diagnosis is of great importance, 
since failure of writing power is often an early sym- 
ptom of disease the prognosis of which is very dif- 
ferent from that of ‘wnter’s cramp.* Evidence of 
chronic alcoholism is often afforded by the hand- 
writing. So t^in paralysis agitans and dissemi- 
nated sclerosis of the spinal cord may very earW 
give a want of steadiness to the pen. Reynolds 
recorded a case of lead-palsy which was sent to him 
as a case of ‘ writer’s cramp,’ and there can be no 
doubt that peripheral neuritis is answerable for 
not a few cases. Paralysis of any of the nerves 
supplying the hand or forearm, such as the ulna, 
median, or musculo-spiral, will make writing diffi- 
cult ; and the writer has seen cases of progressive 
muscular atrophy in which the shrunken and 
quivering interossei had made a firm grasp of the 
pen impossible. Among other conditions which 
have been sent to him as cases of ‘ writer’s cramp,* 
the writer may mention cerebral embolism and 
hsemorrhage, cortical thrombosis, general paralysis 
of the insane, exophthalmic goitre, and hysteria. 

Treatment. — The chief remedy is rest. With- 
out it nothing can be done ; and if rest be taken in 
the earliest stages of the disease, complete recovery 
not infrequently results. For such writing as is 
absolutely necessary, the patient should be advised 
to use a pencil or soft quill-pen, so that any violent 
grasp becomes impossible. In some cases the writer 
has found the rhythmical exercise of those muscles 
whose irritability is impaired, together with the 
employment of a mild galvanic current, of the 
greatest service, and he has recorded a few cases 
treated in this way which rapidly improved after 
having resisted every other known method of treat- 
ment for years. Injection of morphine is of no use, 
but in America some good has been said to result 
from the injection of atropine. Systematic massage 
is of decided service in many of these cases, but 
neither massage nor electrical treatment must be 
employed so long as the nerve-trunks are tender. 
The first object in the treatment of such cases is to 
remove the nerve-tenderness by rest and blistering. 
The administration of a very small dose (gr. i) of 
iodide of potassium combined with arsenical solu- 
tion is often useful to this end ; and when the ten- 
derness has disappeared, the systematic rubbing of 
the muscles, espn^lly the muscles of the hand, is 
most valuable. No patent penholders are of any 
permanent use in these cases, although they may do 
apparent good by shifting the burden of writin|; on 
to a new group of muscles, which are sure, if wnting 
be persevered with, to break down in time. Type- 
writers are, of course, invaluable to sufferers from 
‘ writer’s cramp,* but only those forms of typewriters 
which are worked by a piano-like keyboard are 
admissible. Those which necessitate a prolong^ 
grasp of a handle are dangerous for sufferers from 
this disease. G. V. Poore. 

WRY-NEOK.~-Synon. : Torticollis; Fr. TorH- 
colts \ Ger. Steifer Hals, 

Definition.— A twisting of the neck to one 
side. 

^Etiology.— Wiy-neck is a symptom which may 
be produced by very dififerent cond^itions ; and it is 
usual to di^nguish between the varieties of this 
disease, which may either be con^nUal or acquired. 

The congenital wry^neck arises either from feulty 


development of the muscles on one side of the neck 
(in wmch case there are not infrequently evidences 
of feulty development in other regions of the body, 
and notably in the neighbouring parts, such as the 
face) ; or from contraction of the muscles on one 
side, often due to accidental injury during labour. 
Spencer found no fewer than sixteen cases of haema- 
toma of the stemo-mastoid in 200 bodies of still- 
born children, and D’Arcy Power has insisted upon 
the connection between such congenital tumours 
and wry-neck. In these cases the head is fixed in 
its abnormal position. Acquired wry-neck may be 
a mere passing condition, due to ’ muscular rheuma- 
tism,* brought on by exposure to cold, and under 
the name of * stiff-neck * it is familiar to everybody 
{see Rheumatism, Muscular). The most for- 
midable variety is spasmodic wry-neck^ which makes 
its appearance, usually in persons otherwise healthy, 
about the middle period of life. The muscles on 
one side of the neck are the seat of spasm, some- 
times tonic, but usually clonic, in character. The 
muscle chiefly affected is generally the stemo- 
cleido-mastoid, and its constantly recurring con- 
tractions have the effect of turning the head away 
from the side which is the seat of spasm ; drawing 
the occiput slightly downwards, and the chin 
slightly upwards. Other muscles, such as the 
scaleni, splenius, and trapezius, are not infrequently 
affected also ; and then, in addition to the rotatory 
twisting of the neck, we get a lateral downward 
bending, and an elevation of the shoulder. At the 
commencement of the disease the trouble may be 
slight, and cause but a trifling amount of incon- 
venience, the impressions produced on a bystander 
being that the patient’s movements are caused by 
some raal-arrangement of the dress, which he is 
seeking to remedy. In its advanced form the disease 
is a very terrible one, and may make life hardly 
supportable. The writer has seen one case in which 
the spasm was so violent that the constant forcible 
impingi:^ of the chin upon the shoulder of the 
sound side had produced a sore place as big as a 
shilling. The spasm ceases during sleep; and 
when the patient is undisturbed, and his mind pre- 
occupied, It is not unusual, even in the worst cases, 
for considerable remissions of the symptoms to 
occur. In the presence of others, especially 
strangers, the spasm is usually intensified, and in 
this it presents a striking similarity to stammering 
and writer’s cramp. 

’Pathology. — The pathology of spasmodic torti- 
collis is very doubtful. It must be regarded in 
almost all cases as a true neurosis, and must take its 
stand alongside of histrionic spasm of the face, 
writer’s cramp, and stammering. It must often be 
a question as to whether some of these cases are not 
definitely of cerebral origin. The rotation of the 
head to one side is effected by muscles on both 
sides of the body. Thus the right splenius capitis 
and the left stemo-mastoid, acting in concert, rotate 
the head to the right ; and in many cases of clonic 
torticollis it is found that muscles on opposite sides 
of the body are both conspiring to produce the 
rotation. The writer has recorded one case in 
which extreme torticollis was associated with a 
history of injury to the head close to the upper end 
of the Rolandic area, combined with a history of 
syphilis. This case was practicallv cured by the 
free administration of mercury. That it is due in 
many cases to an irritable condition of the spinal 
accessory nerve there can be no doubt, but how 
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this condition of nerve is brought about we are 
unable to say. In many cases, especially in women, 
there is a large element of what is called a pure 
neurosis. Want of proper antagonisation is another 
factor which is always present, for without it the 
symptoms could not occur In certain nervous con< 
stitutions a weakened action of one sterno-mastoid 
would seem of itseif to be almost sufficient to excite 
irregular contractions m its fellow. The writer has 
seen one case in which it seemed tolerably clear that 
the stemo-mastoid and trapezius on one side had 
become weakened by overwork, and had drifted 
into a condition of chronic fatigue, while their 
antagonists were constantly in a state of clonic 
spasm, twisting the neck to the weakened side 
An electncal examination of the muscles may show 
that, while those which are the seat of spasm have 
their irritability greatly increased, their antagonists 
are below their normal state as to irntability. 
Torticollis IS usually, but not always, uncomplicated. 
The condition known as ‘ irritable spine * has been 
observed in some few female patients. Histrionic 
spasm, or spasm of the limbs, has occurred as a 
complication, and it is not a little remarkable, as 
showing connection between the two diseases, Aat 
Reynolds recorded three cases of torticollis in which 
the patient had suffered previously from wnter*s 
cramp A difficulty of deglutition was observed in one 
of Reynolds’s cases; and in another there was swelhng 
of the arm, from pressure upon the subclavian vein. 

Prognosis — The prognosis of these cases is 
bad. It being very unusual for recovery to take 
place a(fter the disease has become well estabhshed. 

Diagnosis — The diagnosis of wry-neck, as a 
rule, is not difficult, but care must oq taken that 
simple torticollis is not confounded with cases of 
caries of the cervical spine, in which there is fre- 
(^uently a tendency for the head to twist to one 
side. It should be borne in mind, also, that in 
some few cases of organic brain disease, in which 
synergic movements of the eyeballs have occurred, 
a spasmodic rhythmic movement of the neck has 
also been observed The other symptoms of brain- 
disease, however, would usually prevent any such 
mistake. 

Treatment.— >This necessarily depends upon 
the cause of wry-neck. In those cases in w^ch 
the head is fixed by contraction or faulty develop- 
ment of the muscles, tenotomy has been of service. 
Tenotomy has been practised also m those cases m 
which there has been defimte dome spasm ; Bat 
notwithstanding that temporary relief has in some 
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cases followed, it has been found that the deep- 
lying muscles are almost certain to take on a 
spasmodic action, and that in the end the patient’s 
ducomfort is increased rather than dimmisned. A 
tenotomised muscle is liable to shorten ; and it has 
appeared to have been the case that, although 
tenotomy gives temporary rehef, it really aggravates 
the trouble in the long run. 

The removal of a piece of the spinal accessory 
nerve in the neck, as practised by Campbell de 
Morgan and others, will completely paralyse the 
sterno-mastoid and upper part of the trapezius, and 
IS not open to the objection urged against tenotomy. 
This manoeuvre is stated to have given great rehef 
even in those cases where muscles other than those 
supplied by the spinal accessory have been im- 
plicated Vanous mechanical contrivances for 
steadying the head have been devised, but few 
patients are able to bear the constant pressure of 
the apparatus, and the remedy has been found in 
most cases worse than the disease. The stretchmg 
of the spinal accessory, the ligature of the same 
nerve (Collier), and the suspension of the patient 
by the head, are all measures which are calailated 
to relieve. Some good has resulted from the long- 
continued use of hypodermic injections of morphme, 
and the exhibition of large dfoses (Jj and over) of 
the succtts conn. Electnaty has not been par- 
ticularly serviceable m the treatment of torticollis. 
The galvanic current has been used to control 
the spasm, while the weakened antagonismg 
muscles have been stimulated by faradisation; 
and although improvement has been produced by 
these means, it has generally been of very short dura- 
tion, The writer some years ago had a very severe 
case under his charge, whi^ was successfully 
treated by the employment of the contmuous gal- 
vanic current, combined with the rhythmical exer- 
cise of the affected muscles. The positive pole 
being placed behind the ear, the negative pole was 
applied over the sterno-mastoid and trapezius, and 
at the same time the patient was made to exercise 
these muscles by shru^;mg the shoulder, twistmg 
the head, and other movements. The result was 
very rapid and permanent improvement Another 
case, al^, was successfully treated by the writer fay 
faradismg the antagonist muscles, which were some- 
what wasted and deadedly deficient in imtability. 
This patient completely recovered ; although teno- 
tomy of the stemo-mastoid, which was the seat of 
spa^, had afforded only temporary relief. 

G. V. Poore. 
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X-RAYS.— Rontobn Rays. 

XANTHELASMA yellow ; and IXcar^, 

a lamina) —A yellow growth in the superficial 
layer of the skin, assuming the form of a lamina or 
plate, and more frequently met with in the eyelids 
than elsewhere. Sta Xanthoma. 

XANTHOMA ((at^s, yellow}.— Stnon. : Xan- 
thelasma, Vitiligoideaj Fr^ Molhucum Cholt^ 
stMqui (Basin) ; Ger. Fibroma Lipomaiodos (Vir- 
chow). 


Definition.— A rare disease, charaetepMA Jby 
a peculiar kind of yellow growffi, in the Ibm of 
plates or raised nodules, m the skin, and some* 
times subsequently m areolo-fibrons tissue dse« 
where. 

A£tiolooy.— The presence of xanthoma is fre- 
quently associated with m^tim or other iieuia]|^» 
with ^^ty conditions, ana with disordexa of men* 
stniation. It occurs m such frecnient coonectiQit' 
with those morbid functional ooooitioiit or acCQhl 
orgamc diseases of the liver which kad to the^peyi- 
sence of jaundice that the inffncood tkft hk 
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eetiological factor cannot be gainsaid, although the 
nature of the relationship is not apparent. These 
conditions are, in order of probable relative fre- 
quency, chronic catarrh of the bile-ducts, hj^per- 
trophic cirrhosis, biliary calculi, atrophic cirrhosis, 
hydatids, and carcinoma. Chronic dyspepsia, 
lithsemia, and other conditions attributed to hepatic 
disturbance are also often present. In the ^eat 
majority of cases jaundice precedes xanthoma by a 
prolonged period — usually a year or more— and is 
generally present when it develops. In a certain 
number of instances, however, all signs of jaundice 
may have disappeared, while in others — noted 
especially by French writers — a persistent yellowish 
tint of skin {xanthochromia), not identical with 
jaundice, and unaccompanied by other evidences 
of bile-absorption, has ^en noted. On the other 
hand, xanthoma is frequently seen in persons ap- 
parently healthy in every other respect. 

The female sex is much more frequently affected 
than the male, in the proportion, according to 
Hutchinson, of three to two. Xanthoma generally 
b^ns about or above the age of forty years, but 
a dozen cases or more are recorded in children 
below puberty. These have never been in associa- 
tion with jaundice, but many have been either con- 
genital or hereditary, while the existence of the 
disease in several members of the same family, and 
even in successive generations, is sometimes so 
striking as to suggest to some recent writers the 
propriety of classifying it among the naevi (Torok, 
Hallopeau). ‘ Probably slight developments of 
xanthoma are not so rare as is generally supposed, 
but give rise to no trouble, and are generally over- 
looked ’ (Crocker). Such cases are often unilateral. 

Anatomical Characters. — The following 
description of xanthoma is based upon the examina- 
tion of growths in the skin alone. 

The upper epidermic layers are healthy, but 
there is usually a small quantity of granular pig- 
mentary deposit in the rete Malpighii. The 
changes in the papillary layer are slight, but in the 
middle and lower layers of the derma there is a 
good deal of yellowish-brown pigment, both free 
and in cells. The most prominent and character- 
istic feature, however, is the involvement of these 
latter layers by a new-growth of connective tissue, 
the amount of which is small in the flat, and great 
in the tuberous variety. In the meshes of the 
fibres there are numerous round, oval, or poly- 
gonal, multinuclear or granular, ^thelioid cells, 
which vary greatly in size. Often they are 
arranged in masses surrounding blood-vessels or 
sebaceous glands. These cells, which may be 
considered as characteristic * xanthoma cells,’ con- 
tain many crystals of cholesterin and tyrosine, as well 
as yellowish pigment and fat, the last being also 
abundant in the connective tissue. 

There is much difference of opinion as to whether 
the diseased process ought to be considered a 
purely neoplastic or a low inflammatory one, but 
the presence of large endothelial and giant-cells, as 
well as of the changes in the arterial walls usually 
associated with chronic inflammation, described liy 
Chambard and others, seems to turn the balance in 
fiivour of the latter view. The papules are not due 
to a collection of sebum witlun the follicles, as 
Hebra suggested. 

Symftohs and Course. —Two types of xan- 
thoma, (l)t the Jiat, and (2) the nodular or tuberous, 
are usually recognised, but as the differences between 


them are mainly of degree, and do not turn dpon 
essential characters, they are separately descrioed 
only in accordance with custom. 

1. Flat or localised xanthoma {X, planum) is the 
much more frequent form, and the great majority 
of cases do not call for medical relief. It generally 
occurs in middle-aged or elderly women, especially 
in those of dark complexion or who suffer from 
neuralgia or * any conditions capable of producing 
dark areolae round the eyes ’ (Hutchinson). In the 
immense majority of cases the disease is situated 
upon the eyelids, where it generally begins on the 
left side, above and a little outside the inner 
canthus. Thence it extends slowly outwards along 
the upper lid and more slowly downwards to and 
along the lower lid, so that in extreme cases the 
eye may be surrounded by a xanthomatous ring. 
After a variable time the right side becomes 
similarly affected, and the disease pursues the same 
course as on the left side. The patches when first 
noticed vary in size from a pin’s head to a pea ; 
they are deeply embedded in the skin, which under- 
goes no alteration in consistence and suppleness ; 
they vary in colour from the palest yellowish-white 
— to recognise which the blood of the part must be 
expressed by the finger — to a bright orange or dark 
brownish buff ; and have been not inaptly described 
£u^like pieces of chamois leather ‘ let into ’ the skin. 
With a lens the patches can be seen to be composed 
of fine yellowish granules. At the spreading mar- 
gin they are sometimes well defined, sometimes they 
are irregularly serrated, while at other times their 
colour gradually merges into that of the surrounding 
skin. Occasionally slight irritation is present, and 
when the eyes are encircled there may be some 
discomfort in the movements of the eyelids; with 
these exceptions no subjective symptoms are present. 
Single patches of flat xanthoma have in rare cases 
been noted on the ear, neck, chest, penis, prepuce, 
and tongue. 

2. Nodular or multiple xanthoma [X. tubero- 
sum, multiplex) is of greater rarity and more serious 
import than the previous type. It is also much 
more frequent in women than in men, especially in 
those who suffer, or have suffered, from jaundice. 
Although it may occur independently, it usually 
shows itself in persons suffering from flat xanthoma 
of the eyelids, and not infrequently the first step 
towards its establishment is the appearance of flat 
lesions of the face, other than those on the eyelids, 
especially about the nostrils, mouth, or external 
auditory meatus. The most characteristic and 
tuberous lesions are situated on the extremities, 
especially on their extensor surfaces and on points 
much subjected to pressure, such as the tips of the 
elbows and knees, buttocks, shoulders, and backs 
of the fingers. The colour of the nodules varies 
within the same wide limits as that of the lesions 
of the plane variety, but often they have tufts of 
dilated blood-vessels round or over them. In size 
they vary from a hemp-seed to a pea, but, by their 
coalescence, swellings as large as a hen’s egg, or 
even larger, may m produced. The epidermis 
over these is, however, intact, and they are usually 
only slightly tender to touch and manipulation ; 
occasionally they itch or tingle a little. In most 
cases a few flat lesions exist here and there over the 
chest and abdomen, and are present in greater 
numbers over the palms and soles, where they are 
ranged in rows along the naturally deep lines of 
the parts, which they exaggerate. Sometimes they 
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are similarly arranged in concentric circles round 
the anus. On the trunk they occasionally have the 
unilateral nerve-distnbution of a zoster. The de- 
vel^ment of the lesions is usually very slow — ex- 
tending over years ; and ultimately flat xanthoma 
may snow itself m the mucous membrane of the 
lips, cheeks, gums, tongue, fauces, pharynx, oeso- 
phagus, stomach, bile ducts, intestine, pentoneum, 
conjunctiva, larynx, trachea, bronchi, pleura, on 
the endothelium of the heart or great arteries, and 
on tendons 

Xanthoma tn children presents such well- 
marked peculiarities as to merit a few words of 
special mention It has never been known to be 
associated with jaundice, but is often so with gout 
or rheumatism, while it is frequently hereditary, may 
affect several members of the same family, and is 
occasionally congenital. The lesions are generally 
asymmetncal, often unilateral, markedly tuberous ; 
and the eyelids are comparatively seldom attacked. 

Diagnosis. — Flat xanthoma may be confounded 
with mthum if the little, projecting, whitish masses 
of inspissated sebum which characterise that disease 
are thickly grouped together so as to form a con- 
glomerate plaque Almost invanably, however, a 
few characteristic outlying lesions are present. In 
any case the sebaceous contents of a,mihum can 
always be squeezed out after a shallow incision has 
been made, whereas in xanthoma the lesions are 
deeply situated in the conum, and cannot be ex- 
pressed It will suffice to mention the possibility 
of errors in diagnosis with JlcU warts^ colloid de- 
generation of the skint adenomata of the sweat or 
sebaceous glands ^ and the extremely rare condition 
termed pseudo-xanthoma elasttcum{DmffCt Balzer), 
which IS a degenerative disease of the elastic tissue 
of the skin 

In the diagnosis of multiple xanthoma the pre- 
sence or history of jaundice is an important factor. 
The skm-disease which most closely simulates it is 
urticaria pigmentosa (hence called xanthelasmoidea 
by Tilbury Fox), but the history, distnbution, and 
subjective symptoms of the two diseases easily serve 
to distinguish them 

Prognosis. — In the great majority of cases 
xanthoma prepresses slowly but steadily for months 
or years, and afterwards persists unchanged In at 
least four instances, however, very gradual spon- 
taneous recovery has been known to occur, the skin 
regaining its normal characters In a very small 
number of cases death has been attributed to 
patches on the endothelium of the heart or great 
arteries 

Treatment. — Treatment is seldom resorted to 
except for the removal of disflguring plaques from 
the eyelids. This can best be accomplished by 
exasion, and great care is necessary not to cut too 
deeply, and thus give rise to subsequent ectropion 
or epiphora. Electrolysis has also mn employed. 
A lo-per-cent. solution of perchloride of mercury 
in collodion has been successfully used by Stem for 
the cauterisation of painful masses on the elbows; 
while Kaposi states that he has removed xanthoma- 
nodules from the palms and soles by repeated 
vigorous washing with soft soap, and making the 
patients wear indiarubber gloves and socks. In- 
ternal treatment is of no use. ' J, J. Prinoi.b. 

XANTHOMA DIABETICORUM.-Synon. t 
X» Glycosuricum % Lichon 
this lately recognised and rare condition<«tEe 
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identity of which was first clearly established By Mal- 
colm Morris in 1883 — is now by universal cofnsent 
considered as a member of the xanthoma-group. It 
presents several points of distinction which entitle 
It to separate descnption, in which its chief chnical 
characters may conveniently be contrasted with 
those of ordinary xanthoma. The following con- 
clusions have been arrived at from a study of all 
the indubitable cases on record, a considerable 
majority of which have occurred in males, the age 
of the persons affected ranging from seventeen to 
forty-eight years. 

Course and Symptoms.— The disease almost 
invanably occurs in people actually passing sugar 
in the unne, although frequently they have b^n 
noted as stout and apparently in good health. 
In a considerable proportion of the cases 4;he 
presence of sugar in the urine is transitory, and 
unaccompanied by the other phenomena of true 
diabetes melhtus. In some cases, moreover, there 
is only a history of antecedent glycosuria Many 
of the patients are alcoholic, and usually beer- 
dnnkers ; while others are remarkably obese The 
presence of pentose has been discovered in the 
unne of one case (Colombmi), and this &ct has been 
invoked in favour of a pancreatic origin of the 
disease (Hallopeau) 

The eruption evolves quickly, and, after a variable 
stationary penod extending over months or years, 
diminishes with considerable rapidity, to disappear 
ultimately without leaving any trace of its existence. 
Sometimes its course is intermittent and successive 
outbreaks occur, while occasionally fresh lesions 
develop dunng the retrocession of older ones. As 
a rule the parts first affected are the extensor sur- 
faces of the limbs, especially of the forearms ; sub- 
sequently the lesions usually appear on the elbows 
and knees, where they have a great tendency to 
become confluent and form rais^ plaques. They 
are commonest on extensor surfaces, the buttocks, 
back, face, scalp, mucous membrane of the mouth, 
and bends of the ankle, but they do not generally 
affect the flexures. They have only once been 
observed on the evelids, and the presence of 
jaundice has never been noted. The constituent 
nodules are at first bright red, but subsequently 
become yellow from fatty degeneration. They ate 
much firmer and denser than those of ordinary 
xanthoma, are well defined, rounded or obtusely 
comcal at the apex, and may present a yellow point 
like pus at the summit, but are m r^ity solid ; 
often there is a bright zone of congestion round 
their base. In some cases the nodules ate very 
pale, while in others their colour remains pink 
rather than yellow. Many of them are in obvious 
relationship to hair-follicles. Itching and tingling 
are often troublesome, and occasionally there is 
great tenderness during the evolution of the 
tumours, while neuralgic pains sometimes precede 
thdr eruption. Occasionally ulceration 4 oep 
scarring ensue. 

Anatomical Charactbrs.— -Recent researches 
establish the close relationship between ordinary 
and diabetic xanthoma; * discrepaocies in the 
recorded appearances being fully accounted for by 
variations in the rate of the inflammatoiy process 
and differences in the methods of hardeniim and 
staining employed * (Morris). Tyi^al xantSoiiia- 
cells are present, alb^t in (ess abundance then^lu 
fiat xanihoitta, while the iuflaaimatqiy chaiigea^i)Bs> 
more marked, lispeciiUy ihccmnectkmwitiiaeha^^ 
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and sweat-glands. They also extend upwards to 
involve the papillary layer, and the passage of fat 
even into the epidermis has been noted. 

Treatment. Mild tarry or lead-lotions, 
separate or combined, generally suffice to allay or 
moderate the itching. If sugar disappear from the 
urine under the influence of dietetic or other 
measures (codeine, salicylate of sodium, &c.) the 
eruption usually soon disappears, 

J. J. Pringle. 

XERODERMIA PIGMENTOSA. — Synon. : 
Atrophodtrmia Pi^entosa. 

Description. — ^This a very rare disease, which 
with few exceptions commences in the second year 
of life. Without any previous symptoms of ap- 
parent cause, but sometimes preceded by a mor- 
biliform or patchy er3rthema, a copious outbreak of 
freckle-like pigmentation appears on the face, 
neck, and upper extremities, i.e. in the uncovered 
parts, reaching about half-way up the upper arms, 
the legs being sometimes slightly involv^. Other 
lesions follow, namely telangeiectases, white atro- 
phic areas, pigmented flat warts, and ulcerations 
on which papillomatous growths form. These, if 
not removed, become epitheliomatous, and thus 
lead to the patient’s death. Conjunctivitis and 
pterygium are nearly always present, and the dis- 
charge is largely responsible for the onset of the 
ulcers. Cicatricial contraction of the various lesions 
produces much disfigurement. The aetiology and 
pathologyare unknown. The ultimate prognosis is 
bad ; but the disease progresses very slowly, and if 
the eye-affections are effectually treated from time 
to time, the ulcers scraped with a sharp spoon, and 
all soft papillomatous growths promptly removed, 


the cancerous stage may be averted for an indefinite 
period. Internal treatment is unavailing. 

H. Radcliffb Crocker. 

XEROPHTHALMIA dry ; and 6 <f>da\ju 6 f, 
the eye). — Synon. : Lifpitudo arida ; Xerosis 
ConjunctivcB. — This term signifies a dry ophthalmia, 
or Tronic inflammation of the conjunctiva without 
much (if any) watering or discharge. The con- 
junctiva is thick, dull, opaque, and often skin-like. 
In severe cases it is shrunken, and the oculo-palpe- 
bral folds may be obliterated. The epithelium of 
the cornea may also be involved. The morbid 
changes may be the result of injury, especially 
bums; or it may follow trachoma, diphtheria, 
pemphigus, and other severe forms of conjuncti- 
vitis ; or it may be due to insufficient covering of 
the eye in the various forms of lagophthalmia. A 
peculiar form of xerosis conjunctivas occurs in asso- 
ciation with night-blindness (r^tf Nyctalopia). On 
the ocular conjunctive are dry, scaly-looking 
patches, which by gentle friction of the lids may 
be worked into a fine foam which abounds in 
bacilli [Xerosis-bacillus). J. TweedY. 

XEROSiS'BACILLUS. — This organism is an 
occasional inhabitant of the normal conjunctival 
sac, and ^ is • found, in association with specific 
bacteria, in many of the pathological conditions of 
that structure. It derives a fictitious importance 
from its striking resemblance to the B. diphtherie, 
not only in morphology but also in several biologi- 
cal characters. It is, however, a pure saprophyte, 
and possesses no pathogenic properties whatever. 

XEROSIS CONJUNCTIV>E.— Xeroph- 
thalmia. 


YAWNING (A.-S. gdnian), — Synon. : Fr. 
B&ilUment ; Ger. Gdhnen, — ^Yawning is one of the 
physiological expressions of fatigue. It consists, 
when fully developed, of the following phenomena : 
(i) A deep inspiration, with elevation of the uvula 
and palate. (2) A forcible spasmodic depression 
of the lower jaw. (3) A flow of tears. (4) A click- 
ing sound in both ears. (5) A tendency (sometimes 
irresistible) to stretch the limbs, especisdly the arms. 
(6) An expiration, often accompanied by a sound, 
the character of which has probably given the name 
to the act 

^Etiology and Pathology.— This strange and 
complicated act suggests many reflections. Why, 
when we are tired, should we take a deep breath ? 
It may be that the need of oxygen experienced by 
the &tigued tissues, laden with waste products, 
prompts the instinctive and forcible descent of the 
diaphragm ; but, on the other hand, the £acU that 
yawning is common when we are merely 
and not genuinely fetigued, and that it is decidedly 
infectious, are both unaccountable on such a theory. 
Why should the lower jaw be spasmodically de- 
pressed when we are fedgued ? elevators of 
the lower jaw are the temporal, massetcr, and in- 
temal pterygoid muscles, and it is prol»blc that 
uie external pterygoid (whose main functions it is 
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to move the jaw forward) has also some share in 
keeping the teeth in contact. These muscles are 
constantly in action, having t(f support the jaw, 
against the force of gravity ; and it is not surprising 
that, as in other cases of prolonged muscular action, 
they should be prone to evince fatigue by failure of 
function. Were it not for the fact that this work 
of supporting the jaw is divided among eight 
muscles (four on either side), it is probable that the 
jaw would fall more often than it does. When one 
set of muscles is fatigued, it is quite in accordance 
with experience that their antagonists should take 
on a spasmodic action, and we may fairly look upon 
the spasm of the depressors of the jaw, when the 
elevators are fatigued, as the physiological expres- , 
sion of an occasional pathological jmenomenon. 
These considerations again do not apply to those 
insunces of infectious (emotional) yawning, in 
which we are impelled to imitate what we see in 
others. 

A fsLct of considerable interest in connection with 
yawninp; is the great extent to which its phenomena 
are limited to the area of the fifth nerve. The four 
muscles mentioned above, as concerned in the 
negative phase of yawning, are all sapclled by the 
fi^ ; ana the anterior belly o( the agastric and 
the mylo-hyoid muscles, wlsieh are connected with 
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its positive phase, are also supplied by the fifth. 
The flow of tears and the ‘ click * in the ears, which 
is probably due to a contraction of the tensor 
tympani, are referable to the influence of the same 
nerve. The tensor palati is likewise in action ; so 
that we may say that every muscle supplied by the 
fifth is concerned in yawning. Possibly yawning 
may be regarded as a reflex |menomenon, of which 
the most ordinary stimulus is the fatigued condition 
of the elevators of the lower jaw. The reflex 
effects are largely manifested in the area of the 
fifth nerve, but they clearly spread beyond it, and 
produce contraction of the diaphragm, palatal 
muscles, depressors of the hyoid bone and larynx, 
and sometimes of the muscles of the body gene* 
rally, but mainly of the extensors That the con- 
traction of the body-muscles at least is a purely 
reflex phenomenon, may be gathered from the 
interesting fact which has been often observed m 
cases of hemiplegia, namely, that when a hemi- 
plegic arm is entirely beyond the control of the 
will, and Its flexor muscles are contracted, this 
contracted helpless hand will often open during 
yawning, the stimulus having reached the extensors 
of the fingers, not through the ordinary path of the 
will, but through the spinal cord by a reflex action 
travelling along some other path of nervous 
energy 

In these days when so much is heard of * hyp- 
notism * and * suggestion * it is perhaps profitable to 
bear in mind the common act of yawning, which 
when performed m public not only compels the 
spectator to perform a similar act, but definitely 
begets in him that mental condition of fatigue and 
ennut which is almost inseparable from the physical 
condition. 

Treatment. — Yawning is generally only a 
passing phenomenon, which is removed by rest 
An undue tendency to yawn may indicate that the 
body is too easily fatigued ; and then it may be 
necessary to inquire whether the demands upon 
it (mental, physical, or sexual) are too great 
These may have to be removed or avoided. At 
the same time the bodily health should be care- 
fully attended to Iron tonics may be given ; the 
foul atmosphere of crowded assemblies should be 
forbidden , the diet should be nutritious and diges- 
tible , and the amount of alcohol should be care- 
fully restricted to that physiological mimmum which 
may be necessary to aid digestion 

G. V. Poore. 

YAWS. — Set Framb(esia. 

YELLOW FEVER — Synon « Fr. Fiivre 
jaune ; Ger Gelbes Fteber ; Span. Fubre atnanila ; 
Port Febre amarella (also Typho Amertcano and 
Icterotde). 

Definition —Yellow fever is an acute specific 
disease which has a cunously limited geomphical 
distribution ; which is generally of 8h9rt d^uration ; 
and one attack of which confers a considerable 
degree of immunity. In places where it is endemic, 
outbreaks of an epidemic character are liable to 
occur when a sufficient amount of susceptible mate- 
rial (as immigrant foreigners) is intzxmuced; or, 
again, they may arise in places which have long 
been free of the disease by theim^rtation of actusd 
patients, if the local meteorological conditions are 
favourable. It is characterised by {qrtexia, prostra- 
tion, and often hsemorrbagie phenomena ; except 
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in the mildest cases there is marked atbumlnuria, 
and frequently also some degree of jaundice. 

Distribution —The home of the fever is in the 
warm moist climates of Central and South America, 
many of the West Indian Islands, and on the 
West Coast of Afinca (Gambia, Guinea, &c.). It 
has frequently made ravages in the southern States 
of North America. At various times it has made 
Its appearance in more northerly and remote re- 
gions, as far as Montreal and Buenos Ayres m the 
western continent, and Swansea, Brest, and St. 
Nazaire in the eastern ; the most imporbmt, how- 
ever, being the epidemics of Lisbon, Madrid, and 
Gibraltar. In none of these places, however, has 
the fever taken firm and lasting root. The farthest 
that it has reached in an easterly direction appeals 
to have been Italy. It appears to be unknown m 
the Onent, and in the Australian and Polynesian 
regions. When epidemics have occurred in more 
northern climes, they have spontaneously ceased 
with the advent of cold weather and frost. Some 
elevated situations, as the aty of Mexico, have 
constantly escaped, although the disease has long 
been rife in ne^hbouring towns at a lower level, as 
Vera Cruz , the same is stated of Petropolis and 
Rio de Janeiro. In general, it seems to l^ve been 
earned about by shippmg, though cases are not 
wanting where it has passed overland. The general 
kind of mdus which favours its development con- 
sists in a warm, moist climate ; it is essentially a 
disease of towns. 

Raaal and Local Immunity . — It is commonly 
said that the inhabitants of yellow-fever areas are 
not susceptible to the malady , observation has, how- 
ever, shown that the Cubans, for example, may suffer 
from tjrpical attacks, although they certainly enjoy 
considerable freedom from the illness. This is 
almost certainly due to their having passed through 
it dunng childhood ; such attacks may pass under 
other names (as ‘ Borras fever * in Cuba). Coloured 
races, also, are often stated to be insusceptible, but 
It has been seen that in places which are virgin soil 
(as St Paolo) the blacks have suffered severely ; 
occasionally cases may be seen among them m en- 
demic areas 

Seasonal PrevaUnce . — In the equatorial and 
truly tropical regions, the fever generally exists all 
through the year, but it especially fiivours the dner 
period of the year (e.g. at Par^ on the Amazon, 
from Apnl or May onward) ; m such places, no 
time can be considered quite safe for the foreigner. 
On the other hand, in places where there is a dis- 
tinct winter or cool season, the stranger may then 
live with a considerable degree of impunity (e.g. 
at Rio de Janeiro, the summer months, January and 
onward, form the dangerous penod). The diminn- 
tion after great prevalence is no doubt often due to 
the cessation of immigration of susceptiUe persons 
when notoriety of the condition has spread. 

Jncubation \i) of tiu Community, — It is an old 
observation that a mriod of about three or l^r 
weeks has elapsed after the introduction of persons 
suffering from the fever before it sprewls nirther. 
This period has been more exactly traced by Carter $ 
the study of the onset in « scattered village, ft 
was found to be about three weeks (if-ai daj^). 
Naturally this must indude the period of incuba&m 
in the individual and the time required for the de- 
velopment, muldphcatioQ and disseminatioik of die 
causative agent. This meubation-penod, as 
as the necessary hig^ external teinpeiiitttre» ia«y bd 
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considered as contributory elements in the evidence 
for the existence of an intermediary agent in the 
spread of the fever. See p. 727* 

Often it has happened that the original infecting 
case has not been recognised, whether that may 
have been due to the mildness or atypical nature of 
the attack or to the want of astuteness of the 
physician ; at the same time it must always be 
remembered that an ill-advised concealment of the 
presence of the disease is lamentably frequent in 
yellow-fever districts. 

(2) Of the Individual.— Iht personal incubative 
stage is probably not more than a few hours shorter 
than three days, nor a few hours longer than six 
days. Former writers have given it as short as one 
day, and as long as several weeks. The most exact 
records are those of the experimentally infected 
cases of Reed, Carroll, and A^amonte (• American 
Medical and Carter’s Epidemiological Enquiry,’ 
1901). Persons who have visited patients have 
themselves been taken ill on the following day ; these 
have been r^^ded in the past as infections from 
direct contagion. However, the possibility of infec- 
tion from pre-existent common sources was not duly 
discussed. It may be stated plainly that there is no 
satisfactory evidence of transmission by direct con- 
tagion ; furthermore, there are many points which 
exclude such a mode of spread. 

Mode of Dissemination . — Various factors have 
been accused of being the transmitting media. 
Water may be considered as definitely excluded ; 
many facts are oppo^d to various articles of diet, 
of which native fruits are especially incriminated 
by the Braailians ; transference by means of fomites 
has been much debated, one direct experiment 
(Reed) proved negative. 

Mosquito-theory . — The first to propound that the 
fever was transferred by gnats was Finlay of Havana 
in 1881 ; satisfactory evidence of an experimental 
nature was obtained by Reed, Carroll, Lazear, and 
Agramonte in 1900. The species of mosquito 
experimented with was Stegomyia fasciata (Theo- 
bald) ; it was called * Culex mosquito * by Finlay, 
who selected it for his experiments as being essenti- 
ally a town gnat ; it has also been known as * Culex 
fasciatus ’ and * taeniatus.’ It is a black insect with 
silvery markings on the thorax and at the joints of 
the le^s j the proboscis is entirely black. It is very 
common about bouses, and breeds freely in casual 
waters in tubs, tins, &c. about houses. It is the 
commonest mosquito between the 30th parallels. It 
is not yet known whether other kinds of gnats are 
capable of transferring the fever ; since, however, 
S. fasciata is essentially a day-biting insect, it is 
probable that some night-biting sorts are able to do 
so, since there is rather credible evidence that the 
disease is commonly acquired at night. 

Twelve successful inoculations of the fever were 
made upon susceptible persons at a special camp 
near Quemados, in Cuba ; other susceptible persons 
in the same surroundings served as controls, and it 
was solely those that had been submitted to arti- 
ficial infection that acquired the fever. 

The mode of experiment was to feed the gnats 
upon patients suffering from yellow fever during 
the first three daj^ of illness ; the gnats were then 
kept for a fortnight or more, when they were 
allowed to feed upon the subject for experiment. 
Probably at least ten days’ incubation in the gnat 
arc requisite before it is capable of transferring the 
malady. Some of the insects were found to be 


infective nearly two months after their original 
feed upon the yellow-fever patient. Happily all of 
these cases ran a comparatively mild course, though 
they were sufficiently well marked to leave no doubt 
that the attempt to infect the disease-germ by 
passage through the gnat had been successful. 
What length of time the infective agent remains in 
the patient in such a manner that it can infect 
gnats (peripheral capillaries or tissues) is not yet 
established ; the matter, however, is one of some 
importance. It is perhaps only right to remark 
that the method of experiment is full of the risk of 
a fatal issue, and should not be lightly undertaken. 
It will be observed that when a case of yellow fever 
has been introduced into a virgin district, an inter- 
val of at least about a fortnight must elapse before 
a secondary case can occur (i.e. incubation in gnat 
say at least ten days, plus incubation in man say 
three or four days) ; care of course being taken that 
no antecedent mild case has been overlooked when 
testing the question. The facts relating to the 
occurrence of the fever on ships at Par^ are highly 
suggestive of a transference by mosquitoes, the in- 
sects being carried in the lighters from the city, two 
miles distant, other modes being almost absolutely 
impossible (Durham). 

Essential Cause. — No micro-organism as yet 
has been satisfactorily determined as the cause of 
yellow fever. Various bacteria have been described 
by different authors — that called Bacillus icteroides 
by Sanarelli has attracted a good deal of attention 
recently, but there is no reason to think that it has 
any relation to the fever, as indeed appeared very 
doubtful in Sanarelli’s own account. Description 
of this bacillus is not called for here, as it may be 
considered definitely excluded by the work of Reed 
and his colleagues, and of the writer with Myers. 
The writer’s Mief from his own observations is 
that the disease is due to a bacterial rather than to 
a protozoal parasite ; moreover, several points con- 
cur in favouring this view (shortness of incubation, 
and, of course, rapidity of acquisition of immunity 
and absence of splenic enlargement). On the other 
hand, the part played by the gnat is suggestive of a 
protozoal origin ; none suqh has as yet been dis- 
covered. By direct transference of blood from sick 
to healthy, Reed has proved that the organism is 
present in the blood during the first days of the 
disease. 

Acquired immunity . — It is commonly stated that 
the immunity conferred by one attack is very com- 
plete; this means that such an individual is unlikely 
to suffer again from a typical or fatal attack of the 
fever so long as he remains in an infected neigh- 
bourhood. With an experience of rather less than a 
year the writer met with at least five well -deter- 
mined second attacks, as well as others which could 
not be precisely established. It appears that an 
absence for a few years from an infected area leads 
to loss of the acquired protection ; the duration of 
the more complete immunity has not been ac- 
curately determined ; perhaps it is about four years. 
The resident in an infected area may be considered 
to be constantly having his immunity renovated by 
reinoculations, which have little or no effect upon 
his health. So long as he does not absent himself 
too long in uninfected places he is most unlikely to 
* have tne fever ’ Main. 

Anatomical Changes.— Externally ikit yellow 
tingot which almost always appears after death in 
cases which haye died blttore the onset of icterus 
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(e.g. on fourth day), and blood about the mouth or 
nose may assist diagnosis. 

The liver is slightly if at all increased in sue ; in 
colour It may be compared to that of washleather 
in various stages of use. Here and there it is 
injected or shows haemorrhagic patches ; it is 
sometimes rather *nutmeggy,* and always yellow 
and fatty on section Microscopically, besides the 
intense fatty change, the atrophic and necrotic 
changes in the cells are of great importance for 
diagnosis 

The kidneys are swollen and in a state of acute 
nephntis, the vessels being much engorged; the 
renal cells are full of fatty globules, and the 
tubules are mostly blocked with cylinders or 
granular d^bns and cast-off cells. 

The spleen is plump and full of blood, deep red 
but not enlargea 

The stomach is injected, especially the cardiac 
part, and there may be ecchymoses and erosions ; 
It is coated almost constantly with a blackish-brown 
layer of altered blood, and generally contains 
* black vomit.’ 

The duodenum and small intestine likewise may 
contain black material or blood, and are the seat 
of injection or of haemorrhage 

The urinary bladder is contracted and empty, 
except where death has occurred late (e g tenth 
day) Lymph exuding from organs is more or less 
intensely yellow ; there may also be staining of the 
interior of vessels, endocardium, pelvis of kid- 
ney, &c. 

The gall-bladder is too varied in size and 
contents for further remark 

The lungs present nothing of interest 

The heart shows fatty change about the papillary 
muscle, but the general mass appears to escaw 

The mesenteric glands are large and pink ; the 
writer and Myers found that the axillary glands 
were much enlarged and acutely inflamed, often 
haemorrhagic ; this was thought to be probably the 
result of absorption or dissemination of virus from 
speciflc gnat-bites about the hands and wnsts. 

Central nervous system is usually engorged with 
blood, and may be stained yellow, though not 
constantly, even when much jaundice is present. 

Symptoms and Course — The fever is generally 
desenbed as consisting of two stages with an inter- 
vening intermission or * penod of calm ' ; this last 
IS practically never seen except in books, and has 
been given its proper value by some of the more 
recent writers The first stage is very frequently 
ushered in by a ngor ; the temperature runs up to 
say I02°-I04® F. Sometimes the onset is more 
insidious and gradual ; there is most intense head- 
ache, generally frontal, and pains in the lumbar 
region and calves, the latter being also sometimes 
tender. Simple vomiting may also occur ; it would 
seem to be especially common in the atypical form 
of the fever which usually affects children The 
foce and chest showislighdy dusky congestion and 
the somewhat bloated * drunken man ’ look of the 
face (yellow-fever facies) is most useful for dia- 
gnostic purposes; thirst, anorexia, and lassitude 
must also be added. In cases of slight or medium 
severity the temperature falls and regains the normal 
about or before the fourth day.«**There is no typical 
temperature-curve for this malady; in very severe 
cases the temperature may run high, as io6^ or 
107® F., but this does not seem to be common. 
Even at the early stage the pulse, which is full and 
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strong, is relatively slow, as I 00 -X 30 , with a 
temperature of 104®, but this slowness is more a 
feature of the later periods. The typical tongue*— 
pointed, with furred middle and bright red tip and 
edges — IS frequently seen ; the gums are general^ 
coated with non-dii^ostic white fur-like material, 
which soon clears off in favourable cases , later they 
become swollenand readily bleed The urme is thick, 
high-coloured, loaded with urates, and albumin 
may sometimes make its appearance as early as tfre 
second day, though not abundantly until later. 

The second stage is characterised by the onset of 
hamorrhagic and asthenic symptoms They may 
be missed in the milder cases and in children 

The fourth day may be said to be the time for 
the onset of these more grave symptoms The 
most celebrated is the blaek vomit (vomtto negro or 
preto) The vomit at first consists of ingesta or 
water becoming bile-stained ; when typically ‘ black ’ 

It consists of clear water or flmd, in which are 
suspended small flakes of browmsh-black matenal, 
which gravitate on standing ; the flakes have been 
compared to flies’ wings, and, though the comparison 
IS not very apt, it suggests the appearance some- 
what ; the flakes are formed by small quantities of 
extravasated blood from the stomach, the haemo- 
globin of which has been altered by the acid gastric 
juice Whilst by no means necessarily a fiital sign, 
it IS not a very reassurmg one, especially to the 
patient, who has exaggerated notions of its import. 

Of the hcemorrhages other than black vomit, m 
which the quantity of blood effused is not really 
great, there are bleedings from gums and nose, 
both of which are common in moderately severe 
cases The latter is occasionally alarming, but is 
said never to cause death. In severe cases gastror- 
rhs^a and enterorrhagia, and more rarely sub- 
cutaneous, subconjunctival, and intramuscular ex- 
travasations are met with. In women bleeding 
from the uterus is common ; abortion is also 
mentioned as a constant feature in the pregnant. 

The urine becomes very highly albuminous — lo 
much so that often a sample TOiled m a tube 
becomes almost sohd ; it also contains more or less 
abundant hyahne and granular cylmders, kidney- 
cells, and sometimes red blood-corpuscles. In 
severe cases it may take a week or more to clear 
up A more grave feature is the ommous diminu- 
tion in the flow of unne ; complete suppression for 
twenty-four hours may be considered an almost 
infallible death-knell. Where jaundice is marked 
the unne becomes coloured greenish to blackish- 
green from the bile-pigments. 

Pam and tenderness in the epigastrium are almost 
constant signs, and if severe and lastmg they are of 
grave import. 

In children (under ten years) albummuria, icterus, 
black vomit, and hsemorrhsges are said to be 
generally absent, vomiting and collapse bd|g 
marked, death often occurnng with symptotiu 
meningitis. 

The jaundscei whence is denved the name otthe 
malady, next claims attention. It appears aboht 
the fourth day as a yellowness of the cohjhnetlvm ; 
more or less simultaneously a foint lehion-yeUow 
tinge spreads over the body ; this, pe^ii^ p the 
commonest extent of the colouratihn. In the 
milder cases, if present, it may he^li^dlied td a 
transitory tinge in the qres; some la^fh^ 
^n an orange tinge of Ae 
The writer has not been much 
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A more practical point is the fact (Guiteras) that a 
slight jaundice may be better detected at a couple 
of yards distance than quite close to the patient. 
Deeper degrees of icterus are also seen, either a 
generalised deep yellow, like that of an ordinary 
case of catarrhal jaundice, or a deep orange-brown 
colour. In su(^ cases the colour may last for 
weeks, when the ordinary clay-coloured stools are 
to be observed. 

The leucocytes in the blood -are not increased 
markedly ; in the last stages of fatal cases they are 
much diminished. 

CEdema of the conjunctiva is not uncommon in 
severe cases of a week’s duration j otherwise the 
nepluitis is not associated with oedema. 

There seems to be some uncertainty about the 
bowels ,* some authors mention constipation, others 
diarrhoea. The constant preliminary purge and the 
usual subsequent administration of gentle salines 
and enemata make it impossible to come to a 
decision concerning this. Often there are small 
pieces of mucus in the stools, and microscopically 
they may show large numbers of a very fine bacillus 
(Sternberg^ and the writer), as well as red blood- 
corpuscles,* leucocytes, &c., in some cases. Death 
is almost always referable to the onset of anuria 
and the resulting uraemia with its convulsions. 
Direct intoxication with the specific poison and 
the absorption of intestinal products, unaltered by 
the action of the damaged liver, also have their 
share. 

Prognosis. — Often a very shrewd guess may be 
made almost from the first, from the general state 
of the patient. Good signs are the early fall of 
temperature (about the third day), the onset of 
sweating, low d^ree of albuminuria, good sleep, 
and calmness of the patient. Bad signs are per- 
sistent vomiting, hiccough, high degree of albumi- 
nuria, hsemorrhages, hypo-leucocytosis, great prostra- 
tion, dry brown tongue, continued epigastnc pain, 
anxiety, progressive decrease of urine passed, rest- 
lessness, delirium, continued insomnia, getting out 
of bed, desire for food while obviously ill, and 
rising pulse with falling temperature. 

Treatment. — Since the writer has not had the 
actual care of patients, he wishes rather to lay 
down the general principles than to advocate any 
special type of treatment. Physicians in yellow- 
fever countries seem rather too apt to expect a fatal 
issue. No drug or serum is as yet known which 
has a specific action. Most drugs seem better 
avoided; in the main we are quite helpless and 
have to trust to time and nature ; at the same 
time, it is possible to prevent a recoverable patient 
from getting well. It should always be borne in 
mind that the liver is soon so affected that it is 
incapable of dealii^ with drugs like alkaloids, or 
material like meat-extracts (cf, the effect of the 
latter in Pawlow’s * liverless ’ dogs). 

The onset of suppression of urine is most to be 
feared, and all means calculated to avoid chillii^ 
the skin should be taken. The careful measure- 
ment of the urine passed is probably of far greater 
importance than the use of the thermometer or 
watch. If the quantity begins to decrease markedly, 
vapour-baths or hot p^ks and blankets should be 
usra. At the same time it is necessary to supply 
water to<the system ; large enemata of normal saline 
Xe.g. half a litre) should be commenced at the onset 
of the illness in all cases ; later thc^ may be in- 
creased, and the patient should be adjured to retain 


them as long as possible*^; ingestion by the mouth is 
prevented by the vomiting. As a lost resource saline 
solution may be injected beneath the skin or into a 
veii^ The writer has seen very many drugs given 
(e.g^ trinitrin, digitalis) without the slightest sem- 
blance of good. 

It is well to remember that the worst conditions 
may ensue in the pyrexial stage, and to beware of a 
falling temperature with a rising pulse. 

At the outset probably nothing is better than the 
old-fashioned purgation with calomel and castor-oil. 
Give nothing but water, mineral if preferred, for 
the first three or four days ; the patient will not 
starve and will not wish for more ; tell him to sip a 
spoonful or so at a time, or deal it out so that he 
cannot take a long draught, which he will only vomit 
up. Feed by the rectum if food must be given in 
the early days and a severe attack seems indicated ; 
sucking ice and iced water perhaps tend to excite 
rather than allay vomiting. Alcohol, especially in 
the form of champagne, is often given. It seems 
doubtful whether it is of any value ; cases treated 
by ships’ captains with large excess of spirits seem 
sometimes to have recovered. 

Do not allow the patient to leave his bed until 
the fourth or fifth day has been safely passed. 

On first seeing the patient, try' to ascertain 
whether he acquired the infection within his home 
or outside it ; if the former, remove him to an un- 
infected house at once ; it is not unlikely that severe 
and prolonged attacks are caused by multiple or 
continued inoculations while remaining in an infected 
house. Shelter him from gnats, both to prevent 
spreading infection and to aid him to sleep, for 
the insomnia is one of the most trying of the con- 
ditions which have to be passed through. Catch 
and crush (as in a small gauze net) all gnats, espe- 
cially those in the sick-room, which are ^11 of blo^. 

Hiccough, a bad sign, is associated with much 
gas in the stomach ; possibly the careful use of a 
tube might be of service. The writer, from personal 
experience, can highly extol the effect of an ether- 
spray directed for a few seconds on the epi- 
gastrium. 

For the headache an ice-cap is perhaps preferable 
to drugs, such as phenacetin, though neitner effect 
much. Sponging with vinegar or water 'in the 
earlier stages is comforting, but is perhaps risky 
when the nephritis is weO marked. In general, 
antipyretic measures are not wanted. 

Reassure the patient and try to keep his spirits 
up. Many seem to be taken with a deadly fear if 
they know or suspect they have yellow fever. 

In making a preliminary diagnosis do not forget 
to think of malarial fever, small-pox, influenza, 
measles and dengue ; the urine will generally clinch 
the diagnosis in a day or two. Remember, too, 
that malaria and yellow fever may co-exist. 

Prophylaxis of the community , — When the fever 
breaks out among a collection of susceptible persons 
it will be well to segregate the healthy in a safe 
detention-camp if possible. 

The quarantine reflations of the United States 
against the importation of the fever are probably 
the best, and ^ve been more tried in the face of 
almost daily ri^ than others ; they entail a division 
into Mmmunes’ md * non-immunes ’ ; the former 
are not detained, the latter are kept under observa- 
tion till the incubation-period has elapsed (say five 
or six days), temperatures being taken before dis- 
missal if any suspicion arises. 
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General measures against gnats. — Clear out casual 
waters (roof-gutters, unconsidered tins and tube); 
protect permanent waters (cisterns) with wire gause ; 
these are the breedine; places of S. fasciata, J |p r 
cesspools, which breea other house-mosquitoiCIHe 
kerosene. Where possible, fix permanent mosquito- 
bars m wmdows and doorways. Employ small 
boys with * butterfly nets * to catch and kill adult 
insects, especially in infected houses or where 
patients are being treated. Remember that the 
vapour of formaldehyde, though effective agamst 
bacteria, does not affect insects ; for these sulphur, 
pyrethrum, &c , are more suitable when burnt. It 
IS probably well to dismfect the excreta of patients. 
Improved samtary arrangements of towns have been 
thought to have diminished the occurrence of the 
fever ; this ma^ be due to an effect on the breeding 
of cesspool-loving gnats. 

Prophylaxis of the individual. — Fever-haunted 
towns should be avoided dunng the fever-season, 
and residence m a healthy suburb, at any rate for 
the night, if possible, insisted upon. Exposure to 
sun, excess in food and drink, and sexual excess, 
are given as causes ; the last only has any probable 
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importance in that many cases are tiaoteble io a 
night spent in a brot&el ; similarly^ drink may 
to an inadequate adjustment of the mosquito-net.* 

Avoidance of dishonest concealment of the exist- 
ence of the disease, the early recc^piUion and isola- 
.tion of sufferers, both among new-comers and the 
native children, must be insisted ^%pon. It may be 
laid down absolutely that every case of fever, how- 
ever slight, occurnng in a ydlow-fever country 
should be looked on as a case of ydUow fever, and 
treated accordingly, until it is proved not to be 
such. Herbert K Durham, 

YELLOWSTONE NATIONAL PARK, In the 
Rocky Mountains, United States of Ame- 
rica.— A tract of country, 65 mdes long and 
55 miles wide ; altitude 6,000 feet. Remarkable 
for its thousands of mineral springs, containing 
pnncipally salts of calcium and silicon, with a tem- 
perature of 160° to 200*^ F. ; and for its fifty gcyseis 
or hot spnngs, throwing up columns of water 50 to 
500 feet in height. Largely utilised in chronic 
rheumatism and gout See Mineral Waters. 


Z 


ZINC, Poisoning by.— Synon. : Fr. Em- 
poisonnement par le Zinc ; Ger. Zinkvergiftung. 

Poisoning by compounds of zinc is rare, if we 
except poisoning by the chlonde (Sir W. Burnett’s 
fluid), which acts as a corrosive poison, like the 
mineral acids (see Poisons). Zinc sulphate (white 
vitriol) IS the onl^ other salt of zinc of importance 
from a toxicological point of view ; this salt has 
proved fatal in a few instances. 

Anatomical Characters. —These are of the 
same nature as those of the mineral irritants — 
gastro-intestinal inflammation, ecchymoses, and 
softening. Ecchymoses have also tieen observed 
in the pleura. 

Symptoms. — The symptoms of poisoning by 
zinc are similar to those produced by tartar emetic. 
They include an astringent, metallic, and burning 
taste m the mouth; early and violent vomiting; 
pain in the abdomen ; pui^ng ; great prostration 
and anxiety ; a small and feeble pulse ; shallow 
respirations ; cold perspirations ; and collapse and 
exhaustion ending in o^th. The mtellect is un- 
affected. 

When taken in small doses, zinc produces a 
chronic form of poisoning, the symptoms of which 
are derangement of the digestive orgw, and peri- 
pheral neuntis. 

Diagnosis. — In the absence of any history of 
the administration of zinc sulphate, At diagnosis 
cannot be made between this and other forma of 
irritant poisoning, such as hy bine vitriol, except 
by the md of chemical analysis. 

Prognosis.— The prognoris dC^iSnc-poisoning is 
generally favourable. 

Treatment.— D emulcent drinks, sedatives, mid 
alcoholic stimulants should be iramediatdy given. 
The administration of a solution of the common 


sodium phosphate, largely diluted, is advisable. It 
acts as an excellent precipitant of zmc, in the fivm 
of an insoluble phosphate. Opiate enemata may 
prove serviceable. Thomas Stevenson. 

ZINC-WORKERS. — See Occupation-Dis- 
eases. 

ZONA or ZOSTER (Mona, favrdp, agirdle)^^ — 
Synon. : Shingles; Fr. Zena; Ger. Zoster i GUr- 
telrose. 

This term was originally applied only to that 
form of herpes which runs round one 1^ of die 
trunk of the body, usually in the region of die 
waist. See Herpes Zoster. 

ZYMOTIC: ZYME (Cvpdw, I ferment; a 
ferment).— Synon. : Fr. ZymO^mi 
Ger. Gdhrungsfhkig\ Gdkrst ^, — ^The terms 
zymtney zvmotu, and symasis were introduced by 
Dr. WilUam Farr, in a Letter to the Registiac* 
General in 1842, and employed by him to denote 
in a general way the pmson (and pathologic pio- 
cesses exated by it) of * epidemic, endemic, and 
contagious diseases.’ In uang the word be 
was careful to point out that ne did not comml 
the morbific process to be absolutely idendeal widi 
the ordinary phenomena of fermentadon, and thm 
he wUhed the terms xymosis, apmatUt tG he 
employed in English, * not m m sense wbufii taqr 
have in Greek, but as general des^gnadoim qf W 
morbid proce^ and their exdteis.* Fm tail 
quaUficadon clearly expressed, the Ui* of ^ 
form Cm- has become general, not mdy tfrmMWl 
Ifterature, but also in the nidilie 
invariably, however, in die imedvit 

Fourteen years later 



ZYMOTIC: ZYME 


Annual Rifiori of the Registr^-Generalt Dr. Farr 
^escribed me dishes of the zymotic class as con- 
veniently referable to four groups. These are: 
I. The Miasmatic^ diffusible through the air or 
water, attended by fevers of various forms ; the 
matter by which they are communicated is derived 
from the human body, as in small-pox, or from 
the earth (as in ague). These two diseases ^ are 
types of this class. 2. Enthetic diseases, which 
may properly be called contagious y being communi- 
cated by contact, puncture, or inoculation. Syphilis 
and glanders are types of tHs class. 3. The Dietetic 
diseases, which arise when the blood is supplied 
with improper or bad food. Scurvy and ergotism 
are the types of this class. 4. The Parasitic dis- 
eases, which attack especially dirty populations, 
and infest the skin, the intestinal canal, and all the 
structures of the b^y. 

This classification, which does not now hold good, 
is quoted here because it continues to be spoken 
of. Modem pathology has necessitated its re- 
vision. 


Recently, indeed, the word <:^otic’ has been 
l^ricted to the acute specific diseases, included 
inkier the first group (miasmatic) in the above clas- 
sification ; and at the present time it is in this 
limited sense that it is most commonly used. 

Corresponding with the adjective is the 

substantive zyme. This is a useful name, by which 
we refer to the poisonous cause of zymotic diseases. 
It is simpler than the word zyminOy originally pro- 
posed by Dr. Farr ; and (what is much mtwe impor- 
tant) to speak of the contagious poison as * a zyihc ^ 
does not imply the acceptance of any particular theory 
of disease ; while, on the other hand, the use of the 
word ‘germ* distinctly conveys the idea of some 
organist structure, itself the cause of the disease 
by subsequent growth and multiplication. ' See 
Bacteria; and Infection. 

The' necessity for employing the word zymosis 
does not seem to be felt as yet; but the same 
reasons that lead us to speak of the agent as a iqrme 
should also guide os to use zymosis in pli^^ the 
more usual periphrases. Victor HorSLEY. 
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